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Abstract

Glycoside hydrolases are a class of enzymes that hydrolyze
glycosides and play an important role in the metabolic
transformation of glycosides in the intestine, but the number

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

of glycoside hydrolases encoded and expressed in the body
is limited, and most glycoside hydrolases are produced from
intestinal bacteria genes. Gut microbiota and the secreted
glycoside hydrolases participate in the deglycosylation of
glycosides and improve their bioavailability. In this paper,
we review the definition and types of glucoside hydrolases,
their sources from the gut microbiota, and transformation
of glycosides by the gut microbiota. We also discuss
the relationship between the gut microbiota, glucoside
hydrolases, and glucoside deglycosylation transformation
products, with an aim to provide a reference for efficient
production of enzymes and glycoside conversion products,
and mining of new drug resources.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0515

FRWEWI AT KRR, FHER—KEER
RO I, ORI AT PP
B SRR LA S E 2 EE . T A
FF 6 SISO AT A IR R, AR, A=A 7R F BEAIL.
HRRIE T WA “HIZ” T E AR R A
BUNOR B BT, Rk, F A WITER A 1k
T FE A PR I 25 0/ PR R 4240 397 24 (1) B A
DRI, AR SRR E BT il B i K AR I R S ok
TR AR H, DRI TR L 55

1 EKAREBEVE X AR
JUAERE BT AL S R 45 48 S A0 P BE ) — 2Kl
BRI RO AR, 1 H v 255 oy 25 30 i
P B T 2 O H B B G5
HLOWBR. B RhBH . T ERES) IR
W EAFEREE KA. TG SOV SR AL BN, X
NS ZH . M T HS)HA L RKAR . Fodk
oy EEAL SRR A SR, B AR AR R
PRI AR [ 7 A IRl KA RN
ANEMIE SR SN, T PR BN N, AR BB
FH. LR, EREEAIFRELALEE . BULIREE. AL R
g RIP4SO[E] TS 5 1 H R EWAENIE b AL AN
FeAe, LAt i w0, it AR A
M.

HOK MM 2R S 51 A G WK S B — 2K
W, RN T ARG AR, R LET
HHALBER) — 2K, 450 L s T 8K & i Ll
(carbohydrate active enzymes, CAZYmes). CAZYmes H

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

556

HITIER 7 () B S R A5 /K BB (gly coside hydrolases,
GHs). #HFLEEFSEf(glycosyl transferases, GTs). A
fERE(polysaccharide lyases, PLs). #/Kib & ¥IEEHE
(carbohydrate esterases, CEs) 4l (auxiliary activities,
AAs). K g3 EH T RARZ RGNS E
T EHURE ) IR R R, TR K ARG 2
UGN I EAE TR D 2 RRREIE T B HERRAL
il B2 e 2 BE RS R 1) 2 B KB 2 S oK AL S ) EBE R %
fife, £ 2R RUAR BRCAS VLT AR 28 TR ke R AN T P 30 5o, He
XL AR EK G TS, 2R
A T 2 W 4 SRR B VI 2. WEE
TK gl A — SR e 1 K A R ) T S 4 N K 4y F
IKAAERE R RA S W) rhopl R 2 R BObE 2 5 s L TR 1)
BEEFBEE, 77 AR R e T B A A DA SR S PR U 2 A
FLEY. H AT i 2 (M KRB A - p-D-76 % B
(B-D-glucosidase, EC3.2.1.21). B-D-# % Hils B (5-D-
glucuronidase, EC 3.2.1.31). - A¥E i (B-xylosidase, EC
3.2.1.37). p-F-FMEHE(B-galactosidase, EC3.2.1.23).
a-L- R ZEWELF i (or-L-thamnosidase, EC 3.2.1.40).

2 EKRRERRVRIR

T I AR it 5 o I T TR A LA B ) R R G A, T
S-D-F BRI L v] R T, ST SRR T v
B, -V FLPEE R RE T BN RH B b e 4 43, 0 RT
JTE BERE . SR BN N S DR 20 G 1) 1 7K o g
HEAN, Eat, NIRRT K iR 2197
. IE R E N NREER “TAESEE T, 2 HK
AR 3 R,

i T TR A A LB AR (1 7 SO VE AR AR i
MR AR VG, Hahi sz 2)1E Bl . I, ¥
5i 23WAE IR ZR B RN, CUARIE I i TE B R S0 1R
I, N RS 14 JEBE B 1] (Firmicutes) !
T B I(Bacteroidetes), 5 7B MAEYIHI90%. B Fi ik
HAE Jig 18 BB R XU B R (Bifidobacterium) HFRE
J&(Enterococcus) KNt % J&(Escherichia coli)<5AH Al
M58 (Aspergillus)~ 5% )& (Penicillium) 5 HH I 3R
IR KA. AL R e o b 2 o K A, W FLER B
(Lactobacillus)ge 5y WB-D-71 % i B AN -1 FLIE i,
TAUM B 70 WA R I 260 b 1 7K ik .

2.1 B-D-#) #4535 B B-D-H %1 BE M - A e
KRS, 24 3 5. 9. 30RITI6SK A, HAGHIXK
BN . YRR, GH3Z R 2 N B RIE, SKRIEAS
() (1) 3-D- 61 7 W EF 5 40 S AH S 22 S AR B-D- i % W%
BRI AEYIARIR £ B R . TR (Saccharomyces)
BN N 75 C e ST R N VY R TR 1) €27
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I J(Actinobacteria)) 1] F38-D- 4 % HE ik, FoHH X
B AN Z AT B (Bacteroides thetaiotaomicron)% 2
BRI IR. Yangs N% B 2E AT B (Bacillus sp. 52)-
W (Bacteroides sp. 45 42)FF55% K& (Verllonella
sp. 32)BIRe 7 WB-D-HEINE I, H.Veillonella sp. 32F
Bacteroides sp. 4217 BR& 1% 5 T-Bacteroides sp. 451
Bacillus sp. 52. Shinfl1Siddiqi%s N84 T Gordonia
terrae Arachidicoccus ginsenosidimutans Paenibacillus
mucilaginosus MCaldicellulosiruptor bescii¥2G¢ 5 W5-D-45
GIHEE G, HAERAL NS B

2.2 B-D-H B AR BEBL By 5-D- 1 W R I 2 ) A
TEREE KRB EE2 R 79K TR . 302 4F il B IRAE KW
TR A I KB AT 1 X B-D- #i %) R I TR i B =
FERIRE S, TR 8-D- 1 767 W T I I P 448 mT A g 1 i
KA A7 LE 1 B B An . 5 ke i 45 J AL 76 49 3K TR
(Staphylococcus)~ FLER B AV B BK B (Ruminococcus)
AHPE AN B2 A i IR B S R 3Rk B -D-
B PEIE FREE. Wang®5 NPUR 454008 T IR BE B ] (17
SR B (Perfringens) TCHLFERRH (Streptococcus
agalactiae) FIFVNT BA | T E 55 84T B (Bacterooides fiagilis)
KR B -D-F i HERE FREE. XuZe NUEHRE T 220 &
i Talaromyces pinophilus 1i-93 K5 ¥)3-D- 75 %) b 5 TR,
HLRERETERR B B R (glycyrrhizic acid, GL)F5 1L M B4
HIPEREFR H 5K IR (glycyrrhetinic acid monoglucuronide,
GAMG).

2.3 B-RABIF B f-ARKEE B T 2o A EREE KR 26
1. 3+ 5. 28, 30. 39. 43, 51. 52. 54. 116F1120%
erh, Forh ok B GH3AIGH39 S H 1 22 Fhp- A WE R BEEAS
IR HEATE I, & B MRS, KA R AL
BUHIPRE AR HL 7% BIRE T I8 S2 AR ) HE B |, TE Ry B R
BEEE R PSR oL, B- RN Bl R T AR ki 3= 2
AR, R DAL EL R (Moyeelial fingus) N, e
PR 2B AET I, XU B (Bifidobacterium) FIE B
rh b b DY, g o 2R B (Bacillus halodurans)-
W& IS [ 2 FEAT B (Stearothermophilus) . fRFEINAT4E TR
(Caldocellum saccharolyticum)~ #7 H Wikt B (Caulobacter
crescentus)~ 2EBRIR K (Clostridium stercorarium)~ TR VE
KT B (Thermoanaerobacterium saccharolyticun)¥) 7] 2215
SATEEE,

2.4 B-F3UAE B -1 FLNE R 32 50 A AE R K
fRBES 1. 2. 3. 35, 42, S0FI595K k. B- S
HEMMAEYREEEZANERE. WS4 LRE
(Kluyveromyces)~ FN & Lactobacillus) XA
J& VA R T v 8 A5, ook 1 25 TR R o - 4 RE R
RB-FFLRE B L A& i 2 e O 2 R T
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BAA, 5. hea& P EXEBIHE

TP A=), g U R it b 32 2 R OB B
FLIR PR FH I AR BR 1R 55 18 o AR B P2 AR, P A G
B (Lactobacillus reuterr)~ ¥ XA B (Bitidobacterium
longum) WBUEN B (B. bifidum)HIFLEE H (L.
plantarum70810). Li%E N"VR I, WEHEERR R /- (1)8-F-
FUE I r] S0 A SR IR I 45 B 4H M B, Rt
AR T, [F, WEPVREER T I8 I 40 () B- 2 FURE g 3
I0°Y JiE 2 A B RS B AN LR ) R B
2.5 a-L- A EHEF B o-L- RZPEH I 2 B A (e pE
TR S528 T8FN106K MR, |z 7341 T WL 4
BT R AT R R A8 S5 A E 2R 5t
FEEWhEE. 558 K&EE(Trichoderma sp)
o, BRI Z P e AR R, WIREIR AT R (Lactobacillus
acidophilus). BT E&F A E Lactobacillus paracaser)-
ABRE (Lactococcus Schieifer). XA 0] Rk
a-L- RAHEFEE, 40 DAL B RIE SR 2™,
XA H (Bifidobacterium breve) KR a-L- 5 2= HiH 1
BATZHRWEE R, TH T Z2MRATRED
)2 RZERE AL, AmarettiE NfiE T 33k XUSAT
PR, 38 AT 56 o B R PR A A R R B A AR
XSUBFF # (Bifidobacterium catenulatum)FHEEIR XU AT
W (Bifidobacterium pseudoatenultum) & FKika-L- K2
PEE R R R R, H AT SR IE B 3 R VE ar-L - B2 0%
il odpH K 2 2 PR s IR 1L, (HRE (Clostridium
stercorarium) FIWEINA 1 (Thermomicrobia bacterium PRI-
1686) KV Her-L - A HEH Bl o pH AR B . AT R 7T
B 22 TEAUAT B RIS () or-L - BR 25 W T I 40 1A 2k D] e,
2Na-L- R ZEHEEF B LK (BtRha78DAIBtRha78E)! ), iX
AR PRl 1 A R T B SR S s B Ak,
TK i g P B AR SRR S FEPE o LR 1.

3 EKERESNE ISRV
RIS IET AT E L ML 2 5.
BR8P A o R 7 A A I T i 114
KRS 5 gUE T H IR & e ip-D-HE
KA AR, 2RJE PR BR R AL e TR, FK
iR I R A0 EL 3 ) IR ARy S5 P PO A ) RE e A A [ )
FAEW. V2 P2 P OB S0 A6 20 25 BR B T A
L R B T A REFL IR A 2528, (EIFEATAT I
HRU AR e e s, AR EME
FK AR KR G P AR BRI, As-D- AR BRI A
YA SR U KR SO AR B RSN, o-F2 2
5 2R Ml Bl P A PR IS L B W A R IR AN I R AL &
Py HE AR 1)

3.1 B-D-7) & 5 B S-D- & B H NG JR T 2T 4R K,
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® 1 EKEBIRRRENE XS YRERL

ENEEE FR 527 = S22
Bifidobacterium sp. strain SEN &5 58T [18]
Bacillus sp.strain AU3b4(MF612187.1) ASE85Rb, waASEECK [19]
Paenibacillus sp. MBT213; Bacillus safensis AZE5Rb, AZEH Rd [20]
B-D—glucosidase Lactobacillus plantarum KFY02 R Bt [21]
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Abstract

Short chain fatty acids (SCFAs) are the end products of
the fermentation of difficult-to-digest carbohydrates in
the small intestine by gut microbes. Dietary fiber, resistant
starch, and oligosaccharides are the main substrates for

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

562

SCFAs production, while undigested proteins or peptides
may also be substrates for intestinal microbe SCFAs. Acetic
acid, propionic acid, and butyric acid are the most abundant
SCFAs in the intestinal tract, while the contents of formic
acid, pentanoic acid, and hexanoic acid are significantly
lower. As one of the main metabolites of intestinal flora,
SCFAs play an important role in maintaining water and
electrolyte balance, regulating intestinal flora balance,
improving intestinal function, exerting anti-inflammatory
and anti-tumor effects, and regulating gene expression.
In this paper, we briefly introduce the generation, action
mechanism, absorption, and metabolism of SCFAs, and
summarize the related substrates producing SCFAs and the
main effects of SCFAs on the intestinal tract, as well as the
effects of SCFAs on various organs of the body, with an aim
to provide theoretical guidance for clinical application of
SCFAs in the intervention of various diseases.
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Group Inc. All rights reserved.

Key Words: Short chain fatty acids; Substrate; Function;
Mechanism; Gut microbiota

Citation: Li CR, Peng MJ, Tan ZJ. Progress in research of intestinal
microbiota related short chain fatty acids. Shijie Huaren Xiaohua
Zazhi 2022; 30(13): 562-570

URL: https:/ /www.wjgnet.com/1009-3079/ full /v30/i13/562.htm
DOTL: https:/ / dx.doi.org/10.11569/ wcjd.v30.i113.562

il

%a4% 5 by B (short-chain fatty acids, SCFAs)A& /> P X
VAIH AL B RACA ) 22 B 18 AR 2 My R B0 SR ).
BERAF Y. M. KRB RA A FSCFAsH £
FJRM, RBACK R G TR S IRALT Re A
SCFAst R, TR, AB AT B THE P RFEH
SCFAs, T ¥ B2 . SR Fo TER 0942 O 84K, VE A M
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I fa BN T SCFAsHy = A A AMH . BB
W@, &2 ASCFAsHIAR £ KM A% SCFAs
x+ R 0 £ At AT B4, 5F)3 48 T SCFAsKT ALK
AR EHRR, A A6 R A SCFAsT TR &-F & %
AR 35 5
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W T A AR AR N AR i T fe R A R, L2 3
TRAETPIRIRT, Rl AN AT R B OKAG S . Bk
AR EY 3 iR — N IR R, BRI, BB
BAAWAERY, B2, ¥memnAEaEieh 2
(RGBT 4E), fTE NN IEH A, ATRe S HAEVSTE
JA RN 2t i (0 R SE R KR, 7 AR FBE AR TR (short-chain
fatty acids, SCFAs){F AH T B Z& W), 7 LLAMIE
AP A KR 4E R g AR Th RESR fERE &, X A2
AN B ARG P AR BOR 2, o N R R 22 00 L 22
TR T i 3 A A T 1 2B N I B TR R P A
B IR, R ETTUR I, SCFAsRA4ERK
LR R i R . R IEDRE . Bt
P PUMIRIRIR I B R Rk S5 FE R .

1 SCFAstifit

1.1 SCFAs#) kR A=20m SCFAsFRIE NG i R
(volatile fatty acids, VFA), #& FH 1-6-1M 212 e A LT
iR, J2 i o B I B ) 2 —, F RS H B E AR
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SR, 5. pEsEHER ISR ERE

W s IR KA E IR & A4 PUiEvess
RSS2 4l N DR B =2, D ESR B T AR
(W& R QR PRI ) B R i R (R 1Y), &
BASE CRRER . NIRRT TR 5.

SCFASsI) 2™ A T AR 46 1, JLAESE i A ik
£ 28(20-140) mmol/L[FH: A 78 s 45 117 1) < FE £ 28 (20-70)
mmol/L, 345 s I FE £ M (70-140) mmol/L]”. SCFAs
MR BEER T B A A R Wi A6 [A] . SCFAs
(78 E-SE ARl AT R A 4 D 78
I &5 A E W SCRASIMR BE e . 7E— T4 wk
INET- TR T, BERAN RPIMEERI30 g, BIF 25 &
P B R TR Sh94< 52 433911 184 10 51280 pumol/LATI3 pumol/LY,
AR i B A 32 5 DU RS JREBEB | (Firmicutes,
5 Bl AR S 1960%) S [ J(Bacteroidetes, &5 i
TE RS E20%) LTE R J(Proteobacteria, (/1718
PR B I115%-10%) FHZR A | 1(Actinobacteria, (5 /18
BERES R 3%), HAFirmicutesfBacteroidetes/& /=4
SCFASIHIH I LAY, 45, L. AT
FRER I 5 B2 HSCFAS B & 1190% A 44, H =3 L4
[ 52, £1860:20:20%, 42 2L (AR G 2h T 34 N
AR AE A IR R, T TR e — A& & R AR
TG, 2% BB KA A W) 20 0 T 0 7K o S T R
B, JE52 BIR R — AR, AR Z ORI 1),
SCFAs. ik, & AR A AA PR,
1.2 SCFAs#y 4 Ae A SCFAsT Hfifi& g fif i A
A (AR R A = 2. TESS W il A AR I IR T,
T KA 40K D00 56 AE 30 i 235 P v s 0 2R 0 7 Sk o
B, SR )5 # I Embden Meyerofigifa A i il fifk 1 475 15 T4 il
B2, R e T T A T % v ) At AN [ 1 s R A
SCFAs". 2. 7T B K& 1 i R R it 2 19k ey
A, B Wood-Ljungdahl 4242 i, PAER AT LI I B8
B PIATREREN RS-, TRIEW 2HWN S
PR A Il T IRIMEREL T ZE4ARA: LIRIMIEARL
el Gk, CMRER S HABSCFAsH LY, —MRAESE 1t
b d Y

TEE W THEs I EiE 45 1 IR IS CFAsIE N 1 £
JIEE E ik, 75 RS A C ARG TR SCRA siE A 2
BN ERIK, JEaE N TERIKANAE; 75 2R R A E
W ISCFAstE P] LUd it 2 s MGesct IFIE, N B wR K,
PNITREEE PN N E N
1.3 % ASCFAsA s B Z IHSCFAsA BRI &
LA B AR AR IRYRIR AR
HZ. WiENpHH S, (EiE N iai aK k. i
SRR 1A E SRR ARBEEYE R AR
SCFASINEE KA AMF. MM ERKTFE—E

2022-07-08 | Volume 30 | Issue 13 |



5. e BRI BRI HE

® 1 BhPRLESERABERSENNGEIENERTY

B/ 10, g FTEERE RERER

ERETENER

taR. Pak. Bak. a8k, Hak. =2

R, TR, BR. BTR. 2-BETRKR. |IX

1&E9(9.8) R S=ak. Bak. TRaR. a2k R, KR BRE-FI]R. RE-FRRKR. B
B2\ DSlERASER

REEME(9.3) BRR. Iaik JRR. AR, JRIBRR

#®1FE(8.4) tRR. Maik B TR

REKIXE6.5) Rk - N

EEEXE00) S B TR

FFREZEAREE9.6) Rk - N

xR 2 BHEAETEHEHERRBETY

BB FEBEPTIIEHog,(CFU/g) FELEEY)
DM&ERE 11.3 JR. THR. IRIBA
WUSATEIE 10.2 R 3R, BER
BEMNERE 10.7 R TR, 3LER
BEXEE 10.2 b
EICEEREE 10.1 SR 3R
REE 9.8 JBR. IR, TER. 3LER
MRS 9.6 ZLIR
PR 8.3 R ZLER

B AE . pHIASE: 7EMIE N, AR AE Y& i A K pH
WEEAE], B2 MSCRAsF=AE, T iiEipH £ fifi % SCFAs
(= AT AR A T8 AR T+ 5 75 52 G T AR )
A B, B ARSI R BT 2471, W B I mT
SN A A A B 5 ™). SEEGRF SR AN, oKk A
YIEIRI N, R IS CFA s LI R A B A A B AN
[F. Jit Hh S A SARTE R I P 2 7 A S P 2 IR,
HETTT B M SCFAs 4 >,

2 SCFASEVFPE RAER

WA R B G P74 ISCFAs 2 5 AR N R [R] 2 5 AR
W RIES B IThAL. RIFER R P2, iR
B PR DL 3 v AN E AR BRORAS S5 R 3= A8
SRS CFASHIFh S ANEE. 45 dn i iFh R el 772 4
4, X SCFAsIHIZ AR A R K HsmER2) .

2.1 TR EHUAN, ZEREL RSN ZHUR A # RN
JARTE AR BB KA S = A 1 R BRI =1,
O] P45 1) 2 B0, mTHR e Ak H A R IRI10%, A2
YR A1 P AR R 1 2 BRIFEY, BRA T AR Bk
KA, R M2 45 i 9 B 5 AR R R R IR R
B2 G i R 2=, R RA W ER T, B2, A%
M. WERR. CPMER. EER. WER. HERAm
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20 B R TT LUOE I SR I S R A R G R R, 2
i R 38 I TR R N R, 7E PR R AR e, T
AN BEAERTI, KEB4r RGBT B ARG A, B I
BOSHEISAHL, HHER(1-13) umol/LAT T H#R(1-12)
umoVLAHLL, ZBRERTENTIE RIS 2, Fik 2 i mi
AR (19-160) pmol/L™.

2.2 Wk NRRERA AU, i Bk AT, B
Ji B R PR T, 235 TR 0 2t A D 7 267 00 PR 2.
JHF I 2 AL 2] e A P 5 ) 32 B3 B, HMG-Co A iR g
J2 I A £ P i e o i ) PR, AR B R 2
2, THIHMG-Co A X J5 i AE BHAS IR i A 7. J& A4
SN TR A I B AR & k) ey, AF 7 HLAH [ AR,
SRR, TR ER AN I A 0% B R L 37 e L T e ) 45 =,
[ ) 3 R 5% B ARAT AT FFHMG-CoATE J5 B ()35 1.

2.3 TE TEREGEMS W b A IR, 2 i
FHREE, SR TS E T, J975 B 155 20
FRUEL160%-70% [ it T R T B BRI R4k Fr 4t A B
R e PE . TR SE IR Rk . ) R A A ) 4
Wy YRR B N IRERE E, X455 i A8 AN 45 e L 2 Ty
PR, U A MIHT-29 52 Caco- 241 M bk P T 1k
XmiR-203FINEDD9ZIA /K- {520, 15 H T R £ n il
1t miR-203/NED D3 41| B s A RIS T, 5 S 40
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T, AR R .

3 SCFASTERBEPEYEEEAEFRNE

3.1 EMpid ¥ eh#i2 SCFAsEEKFEHRIRIIZENA
1(monocarboxylate transporter 1, MCT I)FIEA B 1] 554
iR 12 & 1 1(sodium-coupled monocarbixylate transporter
1, SMCT)TE & #7712, MCT1@& —FH fEE K
SRA ISR A, TR RS MU RN 45 ) b B Thi e
Fik, KA A MERISCRA-H L5181, A% LU 74 HAK
7 A AR AN TR SMCT 1 —FhNa R X 1
PR e is B E, AAESS g bR TR I, KA R
[FISCFA-2Na 4L #5121, SMCT IR Stz T iR, IR
BRI S A R SRR LR 3P, #4485, SCFAsHI H
F b A2 1 R A AR N M 8 A R N p

3.2 AEAALE SCFAsE Elad LR AL 4 15
TETyRe: I E A £ OB (histone deacetylase,
HDAC):KIHTTHEKFRIE, 4565 SCFAsZ AR MfiZIE D)
RE. 7E45 7, SCFAsZ IR T HAFEGHE BB 4K (G
protein-coupled receptors, GPRs)41. GPR42. GPR43.
GPRI09A. GPR164%%. GPR41 -t RIS, Hi
T ZR; GPRA3WE LR IR T MR LAHAL s =
WO, ERE R A R 20 B AN S 4 i b 0k
FIGPRIOAB RIS T AT [ ™. GPR41FIGPR43H
A CIRER . T RRERAN IR # B SR A I AE MR A AE %2
S, MR T RIS GPRI0OA, THERERAN T R #hiss
GPRAIFN T FRIIEGPRI09A 2N PR BRI (1A 2
DA B R AN 22 250 A0 B T B I 0. SCFAS
fIHIHDAC, — 77 {2k E 441 iid(Macrophages, me) =54l
HaF 5330, Tollkf 5244 (toll-like receptor, TLR)AS53Z AR H3E
ik, FAE (interleukin, IL)- 10255 28 K7 OB 55—
J7 T KA F-kB(nuclear factor-kB, NF-kB). 8L
BEIRF(tumor necrosis factor, TNF). TL-8%:4H i [AF 1%
j$[13].

4 [RYIIISCFASF=EREZ D

NEWGTE R AE B B BN s R,
FR A E RGP REEEERH. K%
VIR SCRI I A R AR AE B i, B e E R i 4H
B LA R R R AR R, HAEE S
J -~ IR 5 R B B (1 K AL S A AR R R H A .
TR eI BRI B KA S P (FE B2 T A 5 W A IR
&, AETERm Z0E . Buikieky . ACRBESE) KB Rl
CO,~ H,FICH,, VAR B 2R NERAT T FRISCFAS.
FEJpiE b P A R 2 SIS CFA B 5 1 i =i, o H:

FRftaEE.
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SR, 5. pEsEHER ISR ERE

P 3 DR 30 v B 5 G HL =2 B T A B B AR A B 03
FELR, 45k R 1A i s v 7% S, A0 R R AR 2
TR (S CRASTE L AT it 465 i PO R 5 e v, 3
Ui S5 R FE R ). KB SRERAE FE R, BRZKAL S
WIS, B = A2 IS CFAs A B AN EL AR ], %o i
(A A P ). 28 55 M2 R A %, A HT I
RAWE . AR FUPEFI SR A0 2 b0 B2 ) LY T8 TR A 1) 2
AR, a8 I 5E AN RIS ) AP ) p HER 4 LG SR
ARG B AT AR TR RE I IR AR 2, F A A
P SCRAS &, A3 AR ISCFAS i B A 451l 25 AN
AHIR], SCFAs & BEHAT g In, Herh SR a2 i T iR 3
AR, gk S R SR AT AN R, T
AN R B 5 S AR RIS CRAS AL, 4351 ARG
RARPE, CREINE . APEREIEAT AN K2 h, WE&
JEAIH S SCFA P & & A LU S ASHHH], Forr AR
BERE J52 WiV T B B R B T i,

4.1 dEH %4 JEUER) 2 BE(non-starch polysaccharides,
NSP)s& fh > PR i i s B R i e 22 5844,
e dezm . RIR. PR, . B-HIZmE. &
BE LR 2LRESE, R K2 R QA4 EE A G,
BAAAET BN 58 B ACR . A ETRKA S
2 i R A [F) B R R R B RE ), WO [E] 0 2 B8R
R ] DLPE AR O [ A B R LB RIS CFAs. T4 4%l
I8 R IAE ARG R A I NN SPAE A AE ) R
PR JEC A0S PR XSS Jip T D A, R ) e DR B A A P A
T IEBA RO, TN T HAR ARV AR, G R
P A P 4 ) R A AR, DN T 50 W T Tl A 4 P iR
A, FEH B SEWE S I T A /) R R S5 XL
FFARIFLRRFF BRI, 1R 9@ I 1k 5 e 22 - R
BEXT 18 BRI S2 i, W8 SR P SCFAS & &,
7 H b 70 B- 7 SREME R k3 0 A DR SR B R R A AL B S
HNRIIET OB NERATT RS BRI, #msz
PR SEBERR RN S 0/ N R P R AE. 5 PRSI R
K NEEL TR ADNEEREINSPIEIU AT R AN R
PR, 5015 tH DA ENSPREIIITEAFIFEEE L3 s
T SCFASIF= s (LI TR, A T A1 T ER L
(ZRIERERE Rl 1) | DY S Tata shv £

4.2 FHEEH PUMETEN (resistant starch, RS)#Y & SUNTE
A AN /N A AR, 5 B3k K AR R A )
53, NRRYUBEAR e ST A TE R, WA 4h I i T
B NSCFASs, FEAFAE TR, TR LFEFKIEH,
R v ELREVE R 1) ROKVE R & BUIE Ve =ik 60%. F)
FA NSRS E B AT AR SN R R 50 (0 Bt R W, e
i KA R T SCFAsHI B, WHeA R T18 TR AEK.
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SR, 5. PEEEHER TSRV ER

RINSCFAsHIF &, FEal@ TR, 18 0T N HEA .
SCFAsH LA 45 11 iip HAE, AT LE 0 1 11 3ok
AP SRR ST K A AR B, DA R R
B ) L e S SR B0 5 & U M EAT R I, B
R EEI B E A, K= SCRASI G B T IR
BRI INCT BR & B3N 5, HEB)LEreE s (E iR EL
VIR = ISCFAs i B B 5 i T [ S5 25 1 N B
FEAESEHAN BRI, P RE 1 Pk veE s fE i
PR EERRIE. He S5 SR RN K IE R 48, TR A
(5] 7P 1 KA e K, BF 98 oK BT R xR i £
FURERR IS, BF 045 AR B, FoRPUMETE i 1
AR TR EMSCFASIIIRIE, FIK T B g ian
pHAE(SCFA S [I3E I pHFEK I 3= B R A). IinE
KPP R PR AAR AN R e, S AR RSO, 7
B RS ik 7712 W24 hief, G EENRIER . 4R, T4
FR AT BRIV BE XA B in, PRI, s m KPSk nr
U R, AR T E SR T T A

4.3 IRFAE SURRSERE, H12-104 Fobii i B it i e
AR, CIEFEE . (R ANE. RN, AR, KE
FEME. RARSERESE, o @A Th RE UK IR NE. S iE
TSR BRSBTS, T D R A SR el 11
WA PA B3R 2 55 7 P 7K ARG T A R Y AL IR, S 4
T8 PRAE B R R T P A A B R TR, BEFLMRESR S )L~
LR E: H96% e A, BT A SCFAs, JUFEA= TR L,
FOCT R RE LI SRR A T Bl PO I O i AR VR I B, %2
TP E I ST R I, N UK R RS, il
WA SR DS B FLER R I 350, HARSRWE A
Y CRRE S ERE, T RIS ERD, 5RAESE
Pk, DI TR X 2 LI s 26 AR . 2
MRS R BRI 2 B, B AR RUS /N B
FURRER A B2 2R O 38 A Frs i, SOmi SRS s nge
R P T AR, LR 3 B (SR S e A SR o
FUAE IR I AR AN N ) s PR e 2 ) L 18 26 A6 B 1 AR
KB R T LT

5 SCFASIRUS R 51

SCFA A= B K070 9 45 i 2 v B LT 58 4RIk,
S T TER KN ERE, SO RTEER, R — NS
(Z15%-10%) BT FAEHEH . 1E% BRI R, SCFAs K
ZHLH S 1 (SCFAYEAAFAE Tl N, WS Re 2 s
PIIRIBH S 7, LAY SCFASIIMR I 32 B4 4 F ORI
WSORITES T I W 2 P, 54T SCFASTE gy PRI 1 32 22
BN ()7 FoRBE e s e 45 s id Na'/
HAZ e, HEAH AR A B 2R3, [R50 s i Na 1
Wese, FERE 45 i S K -H ACHARER. T R vT il i iz i
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R An i RS LASE INGTHE N COL I &, TR BRI R
FETT = AEH, DME#Na" H A Bt 7o, )3
B T FLISCFATHCO, Aoy 10, =FoR [ i
SCFASTESE A AT BRI AN, LRTEE W5 10 v
SER IR R, T RRAE A b 45 R A

SCFASTEAN A A7 B B ICER S BLARIH, =l
SCFASTEMRNARMHE A A (1) LR EZELENA . I
GO AR D) 2 BRI 4 AR A
RE, 50%-70% ] Z A IR WRSCRI (2 AR 32 240 1
MW, 2 5 hE AR, REfs P E R & R FF4m
HRI R BR AN T R & BRI 0T, (3) T MR F 3 it i,
FESEWEFAE . WA =B A RS, [
W RE SR G2 At B RAngs iy b AR T iR

=[9,14
frag >,

6 SCFASTERREBPAIFEMEIRINAE R E/ERMNH
WA KRBT R, SCEAsK IE AMUBA E AL ThRELT
F, W HA JeRK BT RS I SR ok
BTN RE . Yo PRI 28 JE DN R 04 4 B AR
.
6.1 YAoK BB R T T (P i 38 R R T A At K g
BOKC) KT LR Pl = R LA E BRI HE 7K
B DY R (AT R AR 3 T 1) HL AR5 ) A 5 R Tl A
T ORFEP1. SCFAsHRE T 5512, TEVH A EpHIE R 1%
BUR, RE=HE195% LA ESCFAs T 2L - (SCFA)
TEXAFAET M. HLAKTSCFA MR 32 2245 43
T OREUE I SORT B 1 1 R s, R Z R RN R LA
IKIEE, MO ZRRFNR IR 2 LLBS T A8 s 2.
M TR EA KA R IAYE, YO T R DS 128 i
%, (HLAZ T IR ISR B IR, SCFASST K AN
A& BRI, Hrp T RTEiE b 2 LIHSCFATE 2R
Y&z, M SCFAsLAy TR 2RI, 75 2@ i Na /H
A, SRR A TH SR, R 0T e PN T
e, RIS TR AT S ) A L R 4 B B SR 2 e Py
CO, M &, FLmmBRNTIEIER ST~ 4EH, DMEiENa"/H"
THIHEAT; BT IR IISCFAsT R Z LASCFAY
HCO 224N, Wl 5 T RRA LG, LRI R 1K 4h
WAL FH AR 554607, 25 1, SCRAsP R 2 AR AE
HETHCO W FINa" s AKX 4R i /K Ha i
Ji P e AR

Rabbani%s "l it A% G SCFA s Ja M5 £,
SCFASHE /D KRG 7K 53153k, o T XS
KRG TR W E > B, RN, &
2. ZSIEE R, TRRAS WD K Rk ANa™ K
FICT (533, TR AT/ 5K St WHCO, [R50 LT RE
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T EHDHINaRICT 1) 533, (HILAPHIKT. HCO, /b i
JE SRR T2 . HMSCFAsAEIR/D HE AL RIF S
{14 5% SR it 45 P mh /KRR DT P 4 dh, JE T A6 ) T4y
FARMUA 7K BT P-4
6.2 BT A A ST A CGRA T iE N e pHAL) TE7iE
W, KGR BIATEREE . V01118 5 200 1 sk B0
B S B AR K Ip HIR B 46.0-7.0, 2440 FpHIA K T4.0
I A, T LR B 45 28 A T A 3 B AR K R IpHIA B Ay
3.0-4.5; SCFAs ¥ Z LA B F(SCFAYIE AF(E T i
IS5 Hh, )3 N SCFASTR B Tt iy, nRE U H BRI
TEFRHRE, PR IE P Ip HAE, AT {2 3 i A 2
AR TR AR KB, SRR . BEEREE . VDT TR AEEL
I3 TR B A O B AR K, FE IS pHIA S T, T4k
¥ 3 ISCFAs AT 47 O/ F gk N5 S i A= P 240 i o4 fie
ESHH, A AbpHZE(E S /)N, AT 500 4H B 40 A 1 1
ARG, 45 b, SCFAsH] LLAE— 2 2T _E R CiziE
pH(FE BB I BB, 325 M #0105 S A= A (R 70k
3 i ik AR A1
LA RATR/ NI N AR, HINSCFAs
S, HiE NpHAE R, BRVEPRSE N B B A (AL
FRAF ) KR, 74D, L-FLER(D, L-FLER IS I,
FEAAND, L- LRSS I BT &), BUEIES R A
A%, M3 RIS B 45 A HE, B 450 ol 7 37
BELEAE K BN T SEI0 A3 40, SRIGA KD, L-F,
P& FISCFAs7K - B A5 ] 8] (KT 2 35 T, HLAEZR4)H
1 43 TR, P VA 48 5 15 31,1 X 10°/mL, fE
LU T S O A R R I R B, DA IR B Y i R
BREEPT H ).
6.3 B &M ) (1R AP W i 5L BRI FHMESECm
REERIG O AR A, 2N R A IS CFAS/KF 1
e I S 200 i L5 ) B 1) A L R e k-1 3Rk
IR B BAR T AR /N B, 1T I Y 55 R AID-FLIR /K P34
A T A /N R, A R RID-FLIR 2 A N I3 n, 5
B i B P Dy e LR IR0, AL 5 i NG ZK - SCFA's
P ARG A R ) I ThRe A 5. 64 B ImANE 772 IR
PRE % R BB, (Hi% T Boc i B A BB
HIER, B SEmIhRE TR, TS @ e 4
B hNE TS V& BIOR RS, B 7T R BA AL 4 25
Ji ok RS 200 B 38 5 30 4 L DA R 3 5 i ) S AR T 0
MR MISCFASA, MIMAS HEsINSCFAs 584 B o E
FrREARHEAR S5 T R BRI Rh I L ) 3 4. A S
WFFTUESE, MU (1S CFA s 4 15 1 280 B i 1 e 3
A28, BRI FISCFASEN g M I B PR i 6 5557 i A
SEE MiE gt
6.4 . EAE A (XM KR e IR AE ) N R A E AL
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& JIE SN — AN EEREAE, PN 4N TS A 2 e
PEANMIZE PR o (B R 2 . ANMa I B P11, AN
YHARFEEBT o 1-150)FE I RIE, M T30 A 4R 2 B I
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Abstract

BACKGROUND

Interleukin 17 (IL-17) is a cytokine secreted in many cell
types, which is related to the development of tumor cells.
The expression of the long noncoding RNA (IncRNA)
nicotinamide nucleotide transhydrogenase antisense RNA1
(NNT-AS1) is up-regulated in gastric cancer tissues. NNT-
ASI may inhibit the proliferation and invasion of gastric
cancer cells and arrest cell cycle progression by reducing the
expression of miR-363. The regulatory mechanism of NNT-
ASI and IL-17 on gastric cancer cells is still not completely
clear.

AM

To explore the molecular mechanism by which NNT-AS1
inhibits IL-17-induced proliferation, migration, and invasion
of gastric cancer cells.

METHODS

IL-17 was used to treat gastric cancer AGS cells, and the
cells were divided into Con group, IL-17 group, IL-17 + si-
NC group, IL-17 + si-IncRNA NNT-AS1 group, IL-17 +
si-IncRNA NNT-AS1 + anti-miR-NC group, and IL-17
+ si-IncRNA NNT-AS1 + anti-miR-518a-3p group. Real-
time fluorescence quantitative PCR (RT-qPCR) was used
to detect miR-518a-3p and NNT-ASI expression. Colony

2022-07-08 | Volume 30 | Issue 13 |



K&, . IncRNA NNT-ASTFIZmiR-518a-3pilfllL- 1 71ASERARILE.. TRiEZEs) D SHH

forming assay and Transwell assay were performed to
detect AGS cell proliferation, migration, and invasion.
Western blot was used to detect relevant protein expression.
Dual luciferase assay was used to detect the relationship of
miR-518a-3p and NNT-ASI.

RESULTS

Compared with the Con group, the number of cell
colonies, the number of migrating cells, and the number of
invasive cells in the IL-17 group increased, the expression
of Ki-67, N-cadherin, and MMP2 proteins increased, the
expression of E-cadherin protein decreased, the expression
of NNT-ASI increased, and the expression of miR-518a-
3p decreased. Down-regulation of NNT-AS] decreased the
number of cell colonies formed, the number of migrating
cells, and the number of invasive cells in gastric cancer cells
treated with IL-17, decreased the expression of Ki-67, matrix
metalloproteinase 2 (MMP2), and N-cadherin proteins,
and increased the expression of E-cadherin protein. NNT-
AS] targets and regulates the expression of miR-518a-3p.
Inhibition of miR-518a-3p can reverse the effect of down-
regulation of NNT-AS1 on IL-17-induced proliferation,
migration, and invasion of gastric cancer cells.

CONCLUSION

NNT-AS1 inhibits IL-17-induced gastric cancer cell
proliferation, migration, and invasion possibly by regulating
the expression of miR-518a-3p.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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229 IncRNA NNT-AS1 % ik _Ef, IncRNA NNT-AS1+
At 18 1T B IKmiR-363 69 F & b B I 2m fe 3 s A4z
2, IFFLER 2 0B B0 69 K &% TIncRNA NNT-AS15
IL-173R4=4E B 2 B & 2m BLATE 50 18 7 B #.
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Vi

1 AIL-174 22 B 5% 20 BLAGS, 5 2a it 5 3+ B (Con)
20, IL-1748, IL-17+si-NC#H. IL-17+si-IncRNA NNT-
AS14H. IL-17+si-IncRNA NNT-AS1+anti-miR-NC#H.,
IL-17+si-IncRNA NNT-AS1+anti-miR-518a-3pZH. 52 i
% bE FPCR(RT-qPCR)#- M miR-518a-3pF=IncRNA
NNT-AS1 & A KF; &% L. Transwell 4 M AGS2m
fedgga., A5, 124, & G FPiEik(Western blot)iein]
¥, ARG RGK, MR A KB 5 1AM miR-518a-
3pA=IncRNANNT-AS1 % %.

=R

5 ConsBAatk, IL-1740 % I dm otk . 45 fmpdk .
1z l3% %, IncRNA NNT-AS1ER A K-F.,
RO A 3G 35 o R AR T M (Ki-67) R4 5% & B
2(matrix metalloproteinase 2, MMP2). AP 45455%& &
(N-cadherin)& & % ik 7%, miR-518a-3pf ik KT
- B 45567 @ (E-cadherin) & & £k A&, T AIncRNA
NNT-AS1MAKIL-174 22 F 5 2m i, 32, % tm i 3k . it
Hampas . 1z % A4k, FiBKi-67. N-cadherin,
MMP2% & %.ik, LifE-cadherin® & & & 3E o,
IncRNA NNT-AS13¥2&i832miR-518a-3p# £k, 7]
miR-518a-3p™ vAi# # FANNT-ASIMIL-17#F B #
eI I, A AT 2 0GR R,

it
IncRNA NNT-AS1¥z & 42miR-518a-3p#7#11L-17#
FHBmIIGIE, THIZR.
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BEARIMELFEAR BUTBULT IR BER AR T
B, (H2 B AL B, Bl B SR &
IR AR 30%™. A4IHEA % 1 7(interleukin 17, TL-
17)72& Z 405 b R, 5 s ik e 5P, ik gt i
N, BEIE T ERE, 5EESEE. EEER
A KM IneRNAJE—Flie UK BT 2001 H IR 1k
IERNA S T WIS AR, RN 568 BT TR R ATE,
AN B 1 HI6E 1P IncRN AN k% R i U
- XRNA1 (NNT-ASIERSE R AR, B
HZHIncRNA NNT-AS 1A AN, IncRNA NNT-AS1H]
REH I PR miR-363 (1) B 1) 15 e 20 B 3 B A 1R 2%,
I BEL 21 A ¥ R R, SR1 5T IncRNA NNT-AS15
TL- 179 F5 A F AT 15 s 4 PR AT 9 o A B . sl AR 46 2E
YME BTN B 7R, miR-518a-3p /2 NNT-AS 11 5E [A]
2, E=WIE A . 45 B FmiR-518a-3pFRIA T
W, 5EEREALEINA X, miR-518a-3pid Fik nl#d
RN M5 SR RS AR, (ERT B R AT 78 MRS
TEAE. AW FHIL-1740 28 B S 40 A, M %2 IncRNA NNT-
AST#E A A miR-518a-3pXTTL-1715 5 1 15 i 41 i 1
VN NS AT

1 MRS

1.1 A4 BEAGSYMIE T bRt 28 i oty TL-170
TR RAY); si-IncRNA NNT-AS1. anti-miR-NC. si-
NC. anti-miR-518a-3p. 5I#4T g2 A ] fG4R i
&~ DMEM#E; 7= F 5% E Hyclone /A 7]; ECLIRHF. X
RAEBEEERAE . BCARAEW FIERREEEA
A TrizoliAI& . 2Ot E R & . WiEsH & T
RIEFEAY AT, MatrigelZE e« Transwell/N = 14T
EEEAY A F] AR E I (N-cadherin) ik, |
JZ A5 %5 [ (B-cadherin)Pif& . 41 B iz 38 GE BT E AR 1C A
(Ki-67P0A, 2 4 & 25 FIB2(matrix metalloproteinase
2, MMP2)fifA . H-yh-3- 1 1 i S (gly ceraldehyde-3-
phosphate dehydrogenase, GAPDH)$ifA. — Pl T i
FE{5 18/ 7, Lipofectamin 2000177 £ 14T 3& Elinvitrogen
INHE].

1.2 7 % BEAIBAGSH 10%0H24F M5 FIDMEME; 37 3
W, BEFRAE A TIR G . BONEO BRI AGS, 215
NConZl. IL-1740. IL-17+si-NC#l. IL-17+si-lncRNA
NNT-ASI4. IL-17+si-IncRNA NNT-AS1+anti-miR-NC
ZH. IL-17+si-IncRNA NNT-ASI+anti-miR-518a-3p#H. F
HHConZH AR A HHTIL- 17/ B4, TL-174H: {1100 pg
LAYIL-174bBR 400 TL-17+si-NCZH. IL-17+si-lncRNA
NNT-AS14H. IL-17+si-IncRNA NNT-AS1+anti-miR-NC
ZH. IL-17+si-lncRNA NNT-ASI+anti-miR-518a-3pZ:
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si-NC. si-IncRNA NNT-ASI1. si-IncRNA NNT-AS1F/lanti-
miR-NC. si-IncRNA NNT-AFIS1+anti-miR-518a-3p5% ¢
4, 100 ng/LIJIL-1740 B4, 4% Lipofectamin
200018 AT
1.3 S8y 3 8 & FPCR(RT-qPCR)# M IncRNA NNT-
AS147#miR-518a-3p & i KT HUXZHAGSYHfIL; 7724
h, TrizoWAFIN4H M IR EUARNA, 535 licDNA,
Bic B S %A %: 1 puL cDNA. 0.5 pL B RS54, 10 uL
2 XmiRcute miRNA premix, i H{RNase-Free ddH20%h 78
%20 uL. FHGAPDH. U6/EPZ, RHI2" "% IncRNA
HNNT-AS 1 HImiR-518a-3p ik 7K F-.
1.4 521 5= BaAb ) 4m FRL 3 78 A M OO 0 1 9 40 e
AGSHI 295 A0 FRAH AR, #4240 f 42 5001/ ALEEFh6FL
B, 4R T IR RS TR N R TR14 d, B SO BT R 45
1E355E. 4% 2 5 H I I e AN, 45 Sk gt IR ed
L, 457 AR I, A5 FH S5 B A 2 4 i e 4
1.5 Transwell#4&) 48 J it 4% . 1242 T80 % 4HAGS
MPuRT 7748 h, S MIGE 7R H B QM2 X 10°4Y/
mL), Transwell b % A INAHHLE#200 v L, FZEHN500 pL
BTGB FRER, RE 3724 hy BUH /N 240 PR R A5 oA 2 oL
[IZH, FH 2 5% H S [ e A A, PP 45 i SR e e, SR
MERAMLIEFEEL. 2255250 K550 pLifMatrigel 32 /i I i
B 2 Transwell EZ= A, BE[ES h, 5225256 FITFE 5L
63
1.6 & & %)% ¥ i ik (Western Blot)# M Ki-67.
E-cadherin. N-cadherin, MMP2%& & £.ik dEH%5524
he- L AGSZHMY, MNTBUR S UTie 1 (RIPA ) ik 1 HE B AH A
SN, BCAERM & AR, &0t PRI IG G H
JK(SDS-PAGE)7y 25 85 FIFE i, G55 545, MR W £+
P h, $5 R0 — 5 £ J75(PVDF) R BE BT i — Ui
FF(Ki-67. E-cadherin. N-cadherin. MMP2, Fi%1:600),
4 CHFE R, AR E N 1:300001 —HUE, S
A1 h, ISR GECL)IRFE A, B, i FHImage J
A i B AR KA.
1.7 3% K Z& B 52 oA M miR-518a-3pA»IncRNA NNT-
AS1% % HJEmiR-518a-3p#H H 45517 silncRNA NNT-
ASTHR G R B E A, B RARRY B A R 5 2 ik
(IncRNA NNT-AS1 MUT. IncRNA NNT-AS1 WT)% 55
miR-NCEimiR-518a-3pf% s & H a4 MA GSHY, % ud%
HEIR DAY, 6 a8 h, AR U ZR S PEAS AR &
$eEHET, SpectraMax Mini% DAL (ER 7 TN A
A PR F] RN & O G R BRETE. Frp st K UG
TETEME NN 2, THE S O RS M.

et TR 9206 R HSPSS 19.0% 14 43 Hr 4b B %5
i, 255K Ll (mean® SD)E IR, 2 20 R LLE FH B8 3 5 22
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1 _EANNT-ASTHL-17AMR B R BIEEINCRNA NNT-ASIZRIAKT (mean +SD, 77 = 9). Con: XIEL, 1IL—17: FIMIEANZE—1720; IL—17+si—
NC: IL—17+FERTE; IL—17+si-IncRNA NNT—AS1: IL—17+IncRNA NNT-AS1F4F5); S5ConZHAHLL, 'P<0.05; HIL—17+si-NCZHAALL,
P<0.05.

A 200
% 150 IL-17+si-IncRNA
£ 100 NNT-AS1
B e
REa)
= 50
0
s
B os &
a $(; & é\
o6 SRS
# & SIS
0 o4 S YT
¢ Ki-67 | S S——
|
Lo02
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2  TAINcRNA NNT-ASTXHIL-171% S 5= ML iEaYIS20a(mean + SD, 7 = 9). A: 7a[&&: B: Western Blotf 2¥Ki—67485 [ 741K, Con: % HBZH,
IL—17: A ZE—1720; IL—17+si—-NC: IL—17+FPER IE; IL—17+si-IncRNA NNT—AS1: IL—17+IncRNA NNT-AS1FEF51; Ki-67: 40
RIS RRIC); GAPDH: H -3 -k S S ConZIHHEL, 'P<0.05; SIL-17+si-NCAIHHEL, "P<0.05.

30T, AL ELB A 56, P<0.05 A 22 5 it 5 3 X

2 8

2.1 IL-174 72 § % 0 f 4 1&IncRNA NNT-AS1 5Con
AL, TL-174HIncRNA NNT-S1 k7K 2 2T
(P<0.05); SIL-17+si-NCZHAHLL, TL-17+si-IncRNA NNT-
AS141IncRNA NNT-S 1A /KT 5. 2 [ (P<0.05). FE1.
2.2 FiflncRNA NNT-ASI*IL-17 % B J& tm e 3g 54
8% S5ConZlHL#L, IL-1740Ki-67F ARk, kg
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Ji K B T (P<0.05); HIL-17+si-NCZLAHEL, 1L-17+si-
IncRNA NNT-AS14H. 5eFEAHIEKi-67 85 (L B %
K(P<0.05). 2.

2.3 FTiAlncRNA NNT-ASI1*IL-17 % § %t feL it 4%
Folz & 09 %en H5Condl LR, IL-174EFE 4%, 1=
ZEA U £ (P<0.05), E-cadherins [ 1A B#K(P<0.05),
N-cadherin, MMP2% FH3IA TR (P<0.05); SIL-17+si-
NCHIAHEL, IL-17+si-lncRNA NNT-AS 120 R 41 %5
12 28 4H 0/ (P<0.05), N-cadherin, MMP2#& |43

2022-07-08 | Volume 30 | Issue 13 |



9K&8, . IncRNA NNT-AS1#EmMiR-518a-3pillIL-175SBR4BIRIEHE. TRAEZE8)DSHH

IL-17+si-IncRNA

>

150 a _ 150 a Con IL-17 IL-17+si-NC  NNT-AS1
~ b < ST R AR T TE e ‘¥ —
< 100 = 100 b e &
B &) pan > -

2 =
£ 50 i 50
B ™
H 0 0
A @ \s N Q < =%
® N (9\'$ § G \:\, (7\$ \(\C§
X 8 X F
. X ’ /\ '»
¥ ¥ P
MO ,\\,é\,
Y& S
Q
B N
O oy L
6\,% \,’\x" S
o A VY
[ M . C
(MY NS
X E-cadherin = S s— e s
W
i N-Cadherin | e ————
S

MMP2  s— i s

E-cadherin N-cadherin  MMP2 GAPDH | i
DOI: 10.11569/wcjd.v30.i13.571 Copyright ©The Author(s) 2022.

3 TAIncRNA NNT-ASINSIL-1715 S B MIRTERF IR ZNSM(mean £ SD, 7 = 9). A: iIFf. (FZEA]; B: Western BlothlJE—cadherin
N—cadherin, MMP2E&EEH &K, Con: AL, 1L—17: BHAIEN 25172 IL—17+si—NC: [L—17+BAMGHE; IL-17+si—IncRNA NNT-AS1: IL—
17+ IncRNA NNT-AS1 THEF41); N—cadherin: #H455E858 [; E—cadherin: b RZE5REE F1; MMP2: K54 E & Filg2. S5ConZHAHLL, 2<0.05;
BIL-17+si—NCZHAHHL, "P<0.05.

A B = miR-NC == miR-518a-3p
1.2 4
INcRNA NNT-AS1 WT 5' ccCAGCCCAGCCUCCGCGCUUUe 3' 41 0.8 -
4
miR-518a-3p 3'agGUCGUUUC-CCUUCGCGAAAg 5' éEEE
#% 0.4 a
INcRNANNT-ASTMUT  5'ccGUCCCCUCCCUCCCGCGAAAC 3 30 0
®
0.0 |

InNcRNA NNT-AS1 MUT  IncRNA NNT-AS1 WT
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4 IncRNA NNT-ASTHIMIR-5180-3pESAILT. A: NNT—ASIHImiR —518a—3pZh A i, B: W7 F ZMHE 5500
F#A%(P<0.05), E-cadherin [R5 T 51(P<0.05). 3. IncRNA NNT-AS1+anti-miR-518a-3pZH 5o 4. 1T/

2.4 IncRNA NNT-AS1iA4xmiR-518a-3p#y & ik 7EZRE 4. REBIMEIE £ (P<0.05), Ki-67. N-cadherin.
W BRGNS 7R, IncRNA NNT-AS1AImiR-518a-  MMP2#E [ 434 T4, E-cadherin®k 4354 [41%(P<0.05).
SpAEM AL, WE3S. 5miR-NCAMLL, miR- &6, FFARHELL F4E R, 2] T IncRNA NNT-AS17E 5 w41
518a-3pZHIncRNA NNT-AS1 MUTZOEEREME 2R furh 7Lk &, E7.

ANE 2, IncRNA NNT-AS1 WTH ZBHG I 5 25 BRI
(P<0.05). [€l4. 3 1R

2.5 FTiAlncRNA NNT-ASIAIL-1734 5 B mins  IL-172Th1 7400053 Wi 2 P R 7, 72 PR 4143 b 3Rk
miR-518a-3p& it HCondlHLAEL, TL-174miR-518a-3p L, SR ROAEE v M T A R R, BF L s SRAE
Tk B EBLP<0.05); SIL-17+si-NCZ4LMIEL, IL- WU, IL-1745 B R R B VMG, Bt iR, IL-174 B
17+si-IncRNA NNT-AS1ZHmiR-518a-3p ik /K T B4 s, T8, RERIHIER]. ABH T4 R ER,
hn@@<0.05). 5. IL-174b2E B4 MIAGS, TeFEgm s, TRanfusl.
2.6 47 miR-518a-3p¥] vAi% 45 F #lIncRNA NNT-AS1  RZB4MMEIE L, T iHE-cadherintk 1%, K67,
SHIL-17 % B s e 3§ i, A4z £ 69 % @ SIL-  N-cadherin. MMP2EE L, $&RIL-17681% T B4R
17+si-IncRNA NNT-AS1+anti-miR-NCALMILL, IL-17+si-  B5H. RZERRZE, X 52 B g4 10— 50
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B 5 TiEINcRNA NNT-ASIHIL-171% S S EMIEEmMIR-518a-3pZRiA(mean £ SD, 77 = 9). Con: A MBZH, IL—17: AN ZE-1720; IL—17+si—
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Ki-67 E-cadherinN-cadherin MMP2

6  HHImiR-518a-3pT RAYHE TEINCRNA NNT-ASIXIL-1715 S B MINIEHE.. TBRRERAVRM(mean £ SD, /7 = 9). A: miR—518a—3p
TR B: palbEAL C: TS (228 D: Western BlothllKi—67 . E—cadherin, N—cadherin. MMP2%E 7K. IL—17+si—IncRNA NNT—

NNT-ASTFEFEF+ miR—518a—3pilEH; 1L-17: AN 25-17; Ki-67: 40 HETIERRICY); GAPDH: H-JilEE -3 —RAle i =k;
N—cadherin: #HZF5ALE [1; BE—cadherin: _FZE5AVE ], MMP2: e EE G2, 5IL—17+si—-IncRNA NNT—AS1+anti—-miR—-NCZHAHE,
'P<0.05.

IncRNA /& £ Thfit ARt i 1584 54X, IncRNA NNT- ik, 5 SATE. INMZ %A M, 1 51 e i
ASTE M KB AE D RN A% 7, BEAEIHE 5 LR IR, IncRNA NNT-AS1#IA/KFELERT 51 s 41
g EoR, EFLUIE . OIS, RV SREE R R Marp AN, TERIncRN A NNT-AS 1RS84 1 71 i
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7 WMEIREBE. 1L-17: BiENZ=-17.

FEdUpRIGIE ., IERAZZE, A SaRE T, B
LM IncRNA NNT-AS 1k b, 5z
[ITJE 4 5%, IncRNA NNT-AS L i B imiR-424 4715
TN RIS 2%, P40 M A R Y. BEmani s,
IncRNA NNT-AS 14 A8 18 i i #miR-142-5p/14: 7 $k €
FE BRI [X 4 S PR T-4(S O X4 b B s 4 P it . i
AR 22, IR T, PL L3 B IncRNA NNT-
AS15 g i At oc, BLAE B fesa e, (H2E X T
IncRNA NNT-AS15IL-170 R /E FHANG 2. AREFiss
FEOR, IL-1740 2 B 40 5 IncRNA NNT-AS15R1A1E
Jm, FHIncRNA NNT-AS1FEAIK T IL-175% B w4 4
IncRNA NNT-AS15KIE/K V-, #27RIncRNA NNT-AS1A] i
HIL-17%% BE4IE 5% FHIncRNA NNT-AS1H/>
IL-17 5 B ai i e At Eranfuth. 22840
Ha%g, HINE-cadherinfE H 3%, F#{KKi-67. N-cadherin.,
MMP2FHR & FRIE, 271 FIHIncRNA NNT-AS147]
IL-1715 510 B sgiE . TR Z2.

IncRNAIRRETAE 958 1 N UERN AT FEmiRNAFR
iK% 5 MR R YT, AEARHT I, 38 W G R R
A SIG ART-qPCREZIG I IFIncRNA NNT-A S L[] i 5
miR-518a-3pfFIA. miR-518a-3pfEfit KK IL, WfE
/N2 B it 4 i R 2R BEAIR, LINCO00461 7] 78 4miR-
518a-3pifg 4p ] A /NG it il e 400 38 e A RS 1. A
1 S8 4 P mi R -5 1 8a-3p 22k FAIK, ThRESZLG o,
IncRNA HOXA11-ASH] fgidid f#{fmiR-518a-3pfiii| [
Jrs W E AN MO I A . (R 78, FERBHAS 4N M 3 A . At
TR, TL-1740 2 B R4 5 P RmiR-518a-3p&ik, T
P IncRNA NNT-AS 1 HITL-17 40 B B 8 44 5 miR -5 1 8a-
3p, UiHHIncRNA NNT-AS1#E 7] £ i miR-518a-3p. i#—
I 4 B R, | miR-518a-3p ] LI #4 R iHIncRNA
NNT-ASIXIL-17% 5 B 4t ig . TR AR 2 H01E
H, #&7RIncRNA NNT-AS1#8[5] £ 1% miR-518a-3p52Hi
IL-1715 S0 B iuigig .. i/, R28
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2% F PR, FiHlncRNA NNT-ASIAEHNHIIL-1735 S 1) B
JEA A GE . AR ZE, TTRES FifimiR-518a-3pf

ARZ ML, KT IncRNA NNT-A S P 9256 75 Z 3R A1 153
1T GBS 7E.

NERR
ZRE=
B B E AL RS, BRAMRERR. TUT

BAITIEIRIT BT DA R T A, (A2 B AL
il o> SR, B SIS A AR AR I 30%.
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IL-1772 2 20 M 53 W6 IR 1 5 B 8 I3 s Rk, T
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Abstract

BACKGROUND

Total xanthone in mangosteen has antitumor effect, but its
effect on the biological behavior of gastric cancer cells is still
unknown. MicroRNAs (miRNAs) can play an important
regulatory role in the occurrence and development of gastric
cancer and may be a potential target for gastric cancer
treatment, but whether they could be potential targets for
total xanthone in mangosteen in the treatment of gastric
cancer is unknown.

AM

To explore the effect of total xanthone in mangosteen on
the biological behavior of gastric cancer AGS cells and the
possible mechanism involved.

METHODS

Human gastric cancer AGS cells were randomly divided
into the following groups: NC group, low-dose xanthone
group, medium-dose xanthone group, high-dose xanthone
group, miR-NC group, miR-338-3p group, high-dose
xanthone + anti-miR-NC group, and high-dose xanthone
group + anti-miR-338-3p group. MTT and Transwell
assays were used to detect cell proliferation, migration, and
invasion. ELISA was used to detect the levels of TNF-a, IL-
6, and IL-1P. qRT-PCR was used to detect the expression of
miR-338-3p.

RESULTS

After treatment with total xanthone in mangosteen, cell
viability and the levels of TNF-a, IL-6, and IL-1p3 were
decreased (P < 0.05), the number of migrating and invasive
cells was decreased (P < 0.05), and the expression of miR-
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338-3p was increased (P < 0.05). After transfection with
miR-338-3p mimic, cell viability and the levels of TNF-a,
IL-6, and IL-1p were decreased (P < 0.05), and the number
of migrating and invasive cells was decreased (P < 0.05).
Transfection with anti-miR-338-3p could reverse the effect
of total xanthone in mangosteen on the biological behavior
of AGS cells.

CONCLUSION

Total xanthone in mangosteen can inhibit the proliferation,
migration, invasion, and inflammatory response of gastric
cancer cells by promoting the expression of miR-338-3p.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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6(interleukin-6, 1L-6). & 4m fgz/~%-1p(interleukin-1p,
IL-1B)#4 7K -F; QRT-PCR &4 miR-338-3p#) £ ik ¥

&R

AR R P B A BEA AL PG ta ieiE /1. TNF-a.
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A PR ECS HAGSA LA RNA, NSy e
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MR 34T qQRT-PCRY 14, N FABI StepOnePlus’é ) i& &
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R 1 AEEREUTRRPEARBEINAGSHINIEHE., TBFARFERIFM(mean + SD, 77 = 9)

4A%) ME MERTEREHEM MREEREHE)
NC 1.086 +0.10 227 +18.15 163 +14.01
Irwatli==ris| 0.824 +0.08° 187 + 15.63° 135+ 11.28°
IEH 0.645 +0.07° 134 +11.14° 93+8.18°
=flEd 0.513 +0.05° 101 + 8.26° 78+6.27°

F 92.980 146.541 126.682

P 0.000 0.000 0.000

NC: WiR4H; SNCALER, °,<0.05.

& 2 AEREWUTREDEERBERACSHIEIAER NAIFZIE(mean + SD, /7 = 9)

485 TNF-a(ng/L) IL-6(ng/L) IL-1B(ng/L)
NC 371.25+30.54 83.96 + 7.53 28.67 +2.37
Rwgll=eEl 317.94 +27.14° 61.47 +5.34° 22.64+1.91°
FflEH 223.17 + 20.54° 40.89 +3.61° 13.85 + 1.06"
=ygili==cEl 162.33+11.52° 29.78 +2.39° 9.68 +0.92°
F 142.069 197.599 234.774

P 0.000 0.000 0.000

NC: WIRH; TNF-o: IPEBIATER S -0, IL-6: B/TER-6; IL-1B: BT E-18; SNCAER, °P<0.05.

&R 3 miR-338-3pEFE B E R /BEGES- 1 B EAGSBIEhEIZRIA(mean £ SD, 7 = 9)

483l miR-338-3p
GES-1 1.00+0.08
AGS 0.35+0.03°
t 22.823
= 0.000

SGES-14BiREL#R, °,<0.05.

xR 4 FAERETTREDEEZREENmMIR-338-3pRiIABISZIE(mean = SD, 77 = 9)

285l miR-338-3p
NC 1.00+0.10
{Rwgll=eE 1.83+0.15°
FlEH 2.21+0.19°
=flEH 2.43+0.22°
F 121.813
P 0.000

NC: W884H; SNCLALHE, °P<0.05.
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1, $27% LT 9L R v s S 2 O T ) e A B, B0, IFRIAIHIMMP2, MMPOFA, 31T R B A
MMP2. MMPYJ& T-J: i 4 J8 & (1, HoKSFTHmmT e SR nl 4] B R A e SR ag. 18RS B A
RSN R TR AT e I ™. AP RS BUIADE TNF-on IL-6+ IL-1B%F JORE 5B i idt
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R 5 miR-338-3pilFISEL/MIE/MIRAGSIEE . TBAREURMIBIAER N(mean £SD, 7 = 9)

485 miR-338-3p AE METFRHYEM MRERHS(T)  TNF-alng/L) IL-6(ng/L) IL-1B(ng/L)
miR-NC 1.00+£0.10  1.091+0.10 225+17.93 166+13.58  375.91+28.34 84.22+7.01 28.02+1.91
miR-338-3p  2.45+0.04° 0.513+0.05°  118+9.83° 73 +6.34° 83.96+7.25° 24.65+1.96° 10.25+0.87°
t 40.389 15.509 15.698 18.616 29.941 24.552 25.400

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

TNF-o: IUEBIRER S —a; IL-6: 31&-6; IL-1p: 31F-1p; SmiR-NCAHLH, °P<0.05.

R 6 anti-miR-338-3pTLLFEEIITTRE P S EEENSEMARMIBACSIZE., T, REURERNIIFN(mean 5D, n = 9)

483l miR-338-3p AE METEHE MEERHE)  TNF-alng/l)  IL-6(ng/L)  IL-1B(ng/L)
=ifl[24B+anti-miR-NC 100+£009 0518+0.06 104 £9.03 75+7.05 164.87 £12.06 2953+231 976+085
S8 +anti-miR-338-3p  043+004° 1.125+0.10°  236+1867  158+1242° 40597 +3698 80294738 26.18+231°
¢ 17.362 15.615 19.094 17.435 18.597 19.692 20.013
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

TNF-o: IR = —a; IL-6: B1E-6; IL-1p: BNE-18; S22 +anti-miR-NCLELE, °P<0.05.
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Abstract
BACKGROUND
Endoscopic treatment is the first choice for early esophageal

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

lesions without obvious metastasis or infiltration, especially
endoscopic submucosal dissection (ESD). However,
the occurrence of non-curative resection, recurrence, or
metastasis after ESD is inevitable, which may require
adjuvant therapy such as additional surgery or chemora-
diotherapy.

AlM

To analyze the risk factors for additional surgery or chemora-
diotherapy after ESD for early esophageal lesions, and
explore the effect of curative resection on additional adjuvant
therapy.

METHODS

Patients who underwent ESD for stage T1 esophageal cancer
(EC) and precancerous lesions were analyzed retrospectively.
Postoperative recurrence, metastasis, and adjuvant treatment
were followed, and a prediction model for adjuvant treatment
population selection was established.

RESULTS

Non-curative resection was correlated with patient age,
proportion of lesions, and microscopic size(P < 0.05), among
which the proportion of lesions > 2/3 (odds ratio [OR] =
7958, P = 0.007) was an independent risk factor. Two of
curative and ten of non-curative resection cases received
additional treatment, indicating that further treatment after
ESD might be required regardless of whether curative
resection was performed. Patient age, proportion of lesions,
lesion lifting, differentiation, vascular invasion, and tumor
invasion depth were correlated with the need for further
treatment (P < 0.05). Age = 70 years (OR = 4.210, P = 0.049),
poor lifting (OR = 18.171, P = 0.047), and depth of tumor
up to SM2 (OR = 38.781, P = 0.012) were independent risk
factors. The AUC of the nomogram model was 0.864 (95%Cl:
0.766-0.962); the specificity and sensitivity were 95.8% and
75.0%, respectively. Calibration curve analysis, decision

2022-07-08 | Volume 30 | Issue 13 |
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curve analysis, and Hosmer and Lemeshow test ()f =1.59%4,
P = 0.991) showed that the predictive value of the model
was acceptable.

CONCLUSION

For patients with stage T1 EC and precancerous lesions,
whether further surgery or chemoradiotherapy is needed
after ESD should be comprehensively considered.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Esophageal cancer; Precancerous lesions;
Endoscopic submucosal dissection; Noncurative resection;
Nomogram
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B bR AS BT HERA IR B2 . 12 W7 B PR AR K
NG TRAR RN AREESTY . IRIEIRE . VIS L
BKEAR AL L5,

1.2.3 B2 S0 IR IR IR JR) PR T B 2 2 R
M, 1R BT 2 AR A YU E R ASM
. BT AR AN AR U A AR 4 B R 4 3 Fh
K RP0- [ BB, 0- 11 B, 0-TITAL (Y]
[ 7). 0- 11 784 S 0] 93 ~0- 1T aZ (R R AR AY) . 0- 11 b7
(GEAFAH AN BRI 1T B (FRFR NI TY). BP9
JEAE B N )RR IR RS SR AR, 582 VIRR/RO
VIBR: 8 DI B AR A (R0 1) 25 70 35 JiC D) 5 350 JE i g
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&1

SERE SR LIFREVFELL R

SERMELIERI = 62)

BERIMELDRR( = 22)

PE

FH3, n(%)

<70% 55(88.7%) 13(59.1%)

=70% 7(11.3%) 9(40.9%)
WAL, 7(%)

<1/2 44(71.0%) 5(22.7%)
1/2-2/3 11(17.7%) 6(27.3%)

>2/3 7(11.3%) 11(50.0%)
TRKIIIE, (%)

S 4(5.5%) 2(9.1%)

FCPES 33(53.2%) 8(36.4%)

INES 25(40.3%) 12(54.5%)
BINRERN, n(%)

<2 cm 42(67.7%) 9(13.4%)

=2 cm 20(32.3%) 13(59.1%)
INFETS, (%)

i 4(6.5%) 1(4.5%)
0-ITaBY 16(25.8%) 5(22.7%)
0-IIbAY 27(43.5%) 8(36.4%)
0-IIcBY 4(6.5%) 2(9.1%)
AR 11(17.7 %) 6(27.3%)

HBERZ, n(%)
7c 38(61.3%) 10(45.5%)
=) 24(38.7%) 12(54.5%)
IRILIBEIB, n(%)

B 58(93.5%) 19(86.4%)

ENG] 4(6.5%) 3(13.6%)

0.005

<0.001

0.381

0.041

0.857

0.219

0.371

B IR PEYIBR: (1) TROVIBR; (2)%h M5 P i 503
TIZIRIEGE A 200 pm(SMDFIE T, (3)8
KR, (AR Ny Em . hal. AN 2 L
R DY IR AT S — IR AT SO IR P ETIRR. AR
AR J56 molA A LE JFE U BR AL LA FE 1 om A R R I
S KL SR R FR6 mo LA G 7E R T BR A L S
1 em N R R IR i k. i g FREGC N LR YT
12 moa, JE R EBAL A1 A& IR .

Gyt I BSIREARAT . ol 30, A5
BRI A L& A 2 (A ) 22 7, i@t Logistic[m] 4R
B HrETE BRI B A ESDA J& 7% EE N F AR Bt
IT RS R 2, FE it 41 £ B P AR A RS S G
T ANBFHEAT AT AL, SR — B AR 8(C-index) . 321k
F TAERFE i 28 (receiver operating characteristic curve,
ROC) & H:#h 28 R #(area under the curve, AUC).
B HEHT 2 fiHosmer and Lemeshow 56 55 %) 1455 A i3k
AT A B 58 U T VTN A5 A T BE 7, P e PR o 2 it 22
PEAN 1A TS I PR S F V. BT A 56 45 5P<0.05 B 52
NG GRS A NG 1 26.0/%
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SPSS(SPSSInc.,Chicago, IL, USA)FIRIEE (R version

4.1.2 for windows)5¢ .

2 B8

2.1 BH BRI R LA RAKTINEE . 84 ikt
(65B 2 Mkt ST/ kL 3BIA3 M)A
AT, Horh BESABI(74%) . LotE196511(26%), “F-HA4F
1%64.55£7.913, Ji it B HATIBR 22 984/84(100%), ROVIFR
NT2/84(85.7%), 1H T MEVIR 2 N62/84(73.8%), F-A K
I 465.0(42, 103) min. Jj5 BE 45 R B AL 6211(74.7%),
T U85 2001(24.1%), B 161(1.2%), 734 23 541
(6.0%), e J5) FRAE NS 32 69151(82.1%), IR Z R T
JZE1501(17.9%), V2R TE12451(14.3%), Bk 12 28BH 13
#1(3.6%).

2.2 B HAAE S AR KA NE BT
bl = e2)MEAER EMEYIGR 4@ = 22), S PRALEESD
ARAGENIE IS ESDA F 8 s K RFAIE 7 T AT LA,
TR Fiit 2 2 LR RN It Logisticlal JH AL
(F1). Bk, B K Logisticlal A45 R EIR, F#=70%
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xR 2 IEBRMELIFRAV _TTLogisticBIFDHTLESR

BREDW ZREDN
OR 95Cl% PE OR 95C1% PE

e

<70% 1.000 - 1.000 =

=70% 5.440  1.709-17.317 0.004 2.824 0.710-11.225 0.140
13

e 1.000 =

T 1.944 0.650-5.820 0.234
WALl

<1/2 1.000 - 1.000 =

1/2-2/3  4.800  1.234-18.671 0.024 3.128 0.708-13.827 0.133

>2/3 13.829  3.678-52.986 <0.001 7.958 1.757-36.053 0.007
AR @S

laljas 1.000 -

NG 2289  0.470-11.161 0.305
RIIE

S 1.000 -

FCPES 0.485 0.075-3.130 0.447

INES 0.960 0.154-5.994 0.965
BRI

<2cm 1.000 - 1.000 -

=2cm 3.033 1.113-8.270 0.030 1.682 0.486-5.822 0.420
TS

gl 1.000 =

T afil 1250  0.112- 13.924 0.856

11 b7 1.185  0.115- 12.169 0.886

I cHY 2.000  0.125-31.975 0.624

il 2.182  0.197- 24.208 0.525
S =N

vin 1.000 =

g 1.900 0.711-5.075 0.200

“=” 2%, Cl. B5XH; OR: tHELL.

W Ee1/2-2/3 ikt K/ =2 em 5 AR EPEDIBRAE
K(P<0.05), Horhr, Jog kb 34 LA >2/3 BA 35 A O
(P<0.01). # _EIRFEMIF IR AN 2 TCLogisticlal 7 Hr /5
TR, IR >0/ 3 B R R T U & e S i
JEESDA G AR B A VI BR AL fE B R 35 (3R2).
2.3 it F R EAATT
2.3.1 i AndB B A 7 09 H SRR B 0 T NI T A 5
FRATRIABE Y7, OBV RI39 mo, f KBTI RI86
mo. kLA B %8/73(10.9%), Jaiil B K K 3/73(4.1%), it
Wb S5 FEFE 2R 2/T3(2.7%), FET-FR4/73(5.5%). 12151(16.4%)
FESDAJFBINTFARBURCT, SHHEIAMEFFEA, 7418
T, FAAIB IR YT I R A AR 0 023, B INZE A ASE
HIETH(16.7% vs 3.3%, P=0.124) 2 [A] G112 7 7.
211 9EA AP VIR AT 10608 Inva YT, MS26liE
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TR F A 2BNEIRNROA YT, RIvA ARG &
VIR 3 a8 i — D FARBUR T &

2.3.2 i AnAe Kk iz A 69 rhd AR — KB
@ = 12)MAREMFREGEATT H@n = 72)8 k1
OUHBEAT T WA, RILAAEFEE . BRI L. Wiktda
ZEIEDL R Ak IR R R FE 55 7 T A Gt 2
FE5(P<0.05), Horp g o A0 A% 10 DA K iR i Vi R L
H 5 E ML IEP<0.01), #4.

2.3.3 & Al B34 7 9 AL Fe R & AT FLIA EK Logistic 73 1T
SERER, MR IR IASM2)2 SESDA 5 7 Bt —
SR ARSI 3 A 55(P<0.001), BrIb2 4k, F# =70
G HEGI>12, FEREAR . ME AR K
EARZEMRYE. MRIZIEESM)Z SESDA G 75 it —5
FARBIBAI T AHIE(P<0.05). 11 % K E Logistic[Fl )34 4T
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& 3 2PENFATBULS BENERRRR

mS RieE REXE RERE thg RERE AR BIlarsEi B

1 + = M3 + = =[E? JieRg %
2 = =8 M1 + = E[d PISSESZN 558
3 + & M3 - - =4 IRIFR KB BHEESM2
4 = = SM2 o+ + E[d IR 558
5 + 1% SM2 - = E[ iR 558
6 + {5 sM2 - = E[d JiKg SR
7 + 58 sSM2 - - EfS IR gR
8 + mn SM2 = + E[ s 58
9 = 58 SM2 - = 3l IRIFAR gR
10 = ma) SM1 = = 2 s e
1 + mn SM2 = - I s 28
12 ma) SM2 + = E[d j\tEg %8

L SOCBE; RN % OEE;  IROMEEHE;  (DOLIRES; 35 TIRR; 7 8t UIRR.

=1 /) 0 10 20 30 40 50 60 70 80 90 100

RS

iR 1- 1

ISEE5a

0 20 40 60 80 100 120 140 160 180 200 220

éJZ'FéﬁiDlME_-S

-4 3 2 -1 0 1 2 3 4 5

DB

011 019
DOI: 10.11569/wcjd.v30.i13.587 Copyright ©The Author(s) 2022.

2 ESDREHEZENFATBULSISILEFUNER. A58 Fiit1: <709, Fik2: =702 IaasiGit: o: RIT, 10 RE; MR
1: M2, 2: SM1)Z, 3: SM2JZ. ESD: [NFEATE FHIEA.

LERLEOR, BEER =702 . Rt AR, g o ROCHfE
RAHREEIESM2JZ 2 T & B S s i AL ESDA Ji5

TR — B I BT RS SR TR 3R, 385

234 P ZEFRMAER G T KA LR EZ R R
Logistic[Fl A3 M7 fFP<0.05/ 8 S (RLFEEFR . AR
JEFEZAE L IR IE IR B A B AL (E12). i &
R R RN AR B AR R P8 A 43 K AR L (9454, B
—ANBFERTET0S LA E 184, ESDAR R HLiZ & 04
FRIEAREA R NT20r . RGBS Rz IR Bk

0.8

SM2/Z 910045, T 5431904, 1B 1% H3 1 90% LA 02
R AT RE M TR EAEESDA G #E— B BRI, 5 a]
ReSHMER. BN R HM R ARG . 0.0

SR o =
2.3.5 TRMALA 69 R SREIER AR IZBE SR por: 10.11569/wcjd.v30.113.587 Copyright ©The Author(s) 2022.

$°M0.923(95%CI: 0.822-1.000), ROCHHZE(EI3)IAUCH
0.864(95%CI: 0.766-0.962), 57 EEFH1 R BHUEE 737 4995.8%
H175.0%, 1 BIZEALHA RIFFIX 52 FE. Hosmer and

B 3 FILERNEENIROCHL. ROC: ZiA& TIERHERIZE.
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® 4 BIIARENIMIF AT BURAFELLR

Bit FBN0A SV 1Lz PE
e 0.046
<70% 68(81.0%) 61(84.7%) 7(58.3%)
>70% 16(19.0%) 11(15.3%) 5(41.7%)
RIIE 0.244
£ 6(7.1%) 6(8.3%) 0(0%)
g 41(48.8%) 37(51.4%) 4(33.3%)
T 37(44.0%) 29(40.3%) 8(66.7%)
WAL 0.002
<1/2 49(58.3%) 47(65.3%) 2(16.7%)
1/2-2/3 17(20.2%) 13(18.1%) 4(33.3%)
>2/3 18(21.4%) 12(16.7%) 6(50.0%)
SRS 0.250
I3 5(6.0%) 4(5.6%) 1(8.3%)
11 afil 21(25.0%) 19(26.4%) 2(16.7%)
[IbEY 35(41.7%) 32(44.4%) 3(25.0%)
11 cHY 6(7.1%) 5(6.9%) 1(8.3%)
2NH 17(20.2%) 12(16.7%) 5(41.7%)
e 1.000
7o 48(57.1%) 41(56.9%) 7(58.3%)
= 36(42.9%) 31(43.1%) 5(41.7%)
BEIER 0.007
e 77(91.7%) 69(95.8%) 8(66.7%)
ENE] 7(8.3%) 3(4.2%) 4(33.3%)
DB <0.001
B5 79(94.0%) 71(98.6%) 8(66.7%)
B 5(6.0%) 101.4%) 4(33.3%)
IPBRERE <0.001
M1 53(63.1%) 52(72.2%) 1(8.3%)
M2 10(11.9%) 10(13.9%) 0(0%)
M3 6(7.1%) 5(6.9%) 1(8.3%)
SM1 3(3.6%) 1(1.4%) 2(16.7%)
SM2 12(14.3%) 4(5.6%) 8(66.7%)
PR A 0.478
<10 mm 10(11.9%) 10(13.9%) 0(0%)
10 mm-20 mm 41(48.8%) 35(48.6%) 6(5.0%)
20 mm-30 mm 16(19.0%) 14(19.4%) 2(16.7%)
>30 mm 17(20.2%) 13(18.1%) 4(33.3%)
Tl 0.064
(=) 72(85.7%) 64(88.9%) 8(66.7%)
(+) 12(14.3%) 8(11.1%) 4(33.3%)
KNSR (mm) 3.0(2.0,5.0) 3.0(2.0,8.0) 5.0(2.0,6.5) 0.531
PEEE DS (mm) 0.8(0.23,5.0) 5.0(0.8,8.0) 0.55(0.2,3.9) 0.568
eERzE 0.052
(=) 81(96.4%) 71(98.6%) 10(83.3%)
(+) 3(3.6%) 1(1.4%) 2(16.7%)
SERUELIER <0.001
p=s 62(73.8%) 60(83.3%) 2(16.7%)
=S 22(26.2%) 12(16.7%) 10(83.3%)
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R 5 FERENFATBULTSEERERSIT
BREDT ZREDT

OR 95%Cl P OR 95%Cl P
e
<70% 1.000 = 1.000 =
=>70% 3.961 1.063-14.754 0.040 4.210 2.219-39.691 0.049
BRI
<1/2 1.000 = 1.000 =
1/2-2/3 7.231 1.189-43.967 0.032 6.047 0.238-153.118  0.275
>2/3 11.750 2.101-65.703 0.005 5.111 0.197-132.306  0.326
1BEER
aljes 1.000 = 1.000 =
N 11.500 2.173-60.867 0.004 18.171 1.044-316.387  0.047
MRE
B 1.000 = 1.000 =
ENES 35500  3.524-357.643 0.002 5.081 0.177-146.072  0.343
RERE
M 1.000 = 1.000 =
SM1 67.000  4.148-1082.278 0.003 45428 0.735-2807.22  0.070
SM2 67.000 10.546-425.660  <0.001 38.781 2.221-677.322  0.012
FERzE
(=) 1.000 = 1.000 =
(+) 14200  1.177-171.282 0.037 8.475 0.065-1102.47  0.390

‘-7 2%, Cl: E5XE); OR: AL,

L T T mT T 4
1.0 -
0.8
X 0.6
Eul
&
- N
H( 044 ST
I 2 — Rz
QE=20)
TS L FE
0.0 o o L)
T | | | I
0.0 0.2 0.4 0.6 0.8 1.0

oA A IABG:

DOI: 10.11569/wcjd.v30.i13.587 Copyright ©The Author(s) 2022.

4 FUNREUEVRERRZL.

Lemeshowf i (y”* = 1.5954, H % = 8, P = 0.991)FE /R~ 1%
B HA RAFIPLA R, ARk th 4 (Bl4) B 5 4
2 & B2 i AT, Ut IR B — g B TR EL. PR
ith Ze(J5) s AR HAT RAF I R S FH L.

3 1118
T A ARV P BB T R T A i e 2 — 1,
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HRITRCREN, RS FIR R H AT it m BB EIRIT ROk
A Rog e, %, RIBTEVIRAR R EEE A —
HART RS R e briE, Ame SRR
FELZAR R I AR RN T T LY BB S HE A AL
TNETIRIT DL OB S, R FURE SR 554
HEAF S G AMREFARAR A5, T H B ORI (K A
R QN RER. EIRAC. EBEN AL, 5
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0.3

0.2

eI

0.1

| | | |
0.0 0.2 0.4 0.6
2 B

|

0.8

DOI: 10.11569/wcjd.v30.i13.587 Copyright ©The Author(s) 2022.

5 FUREIEYRERERL.

TN R AL Kb, EMRAIESDI N A )72,
ESD XA TEMR, K YESDA] LUK (1975 kb SR
DIBRT NSRS B BB AR B« e B A
A Ik A B IR T AE A R BRAE L. DAL, H R
TR E L, R EICES DN B 25 SAiE, YAl 4T
ESDiRYT. SR, HASGFIE @M. SK. #B%E
NI R AR AT BRI, BT fHe e R 9,
ESDAJE MR @I VIBR Y B, f52dt— e msE
FARBURATT, NTTBIE R ERr kAN, SR, 45
ERRFEO BTN DSRS0 BE 25 ok e
HETT W EE B AR D, PRI R 13X THUR 5.
o, FEATEIE Pk ) 52 BT 5 9 72/84(85.7%), 4
HUIBRZN84/84(100%), T M VIR H62/84(73.8%).
AR [ A 4E, e BUIRE ., BHRYIGRE, A
A VEDIRR 250 5M96.35% vs 84.5%. 98.96% vs 96.7%,
92.45% vs 76.20%:!"2% A H L iy 2505 L A Bl ZE i, T
REAE AT FUREA R D . FAR R AR,
AT R B2 iR B A A 1211
e 3NBKERZEME. SR AR 114MRIE
REZRESM2Z, 5@ IR A ST 2% R
(P<0.05). 1X 5 LART B 72 45 RS2, AT 45 538
PR VYIS ARG AP DIRR I BAH G, T ASHIE 58 3 25
TR AE N BT T Rz o e AR R g5 AR,
F R AR ARG LN B b7 5 RN, B Rl
>70% . MJEHHI>1/2. B Rkt RAN>2 em 5 ARG &
PEDI AR 5%, T 3R A B B>2/3 AT fE G R K. B4, 9h
NAHF T B P ER>T0% % 1519%, A =i b,
SR ANBR AP e B I a5 51 2 )22, RN AR BRI 2
HFAR B m, BB TR RN B RIRTT. K, A
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Fe R i A U 1 T R B A TR 0N B 18 v 1
TN 5 A ST 45 SR IAL, R B DR AR K
FARF ALK, e, AT S BRI B
R B L P BRI T (0 B0 LU 5K, i & DIRRTE
B/, SRR kAR, KL E S DR M. 78 4> 1 F
FE M. NBI. FICE. EUSZB# K #Efibr10 i 4878
B, S mnia M b R .

REA A B e de , R B EIEEESDAE &I
VIR . s X NEER S IRIEER R, 298k
TR PEVIRR, IX I 5 B2 AR AR BB ST S A
Bigyr S22 SR E AT AT, 216 3R iR E bR v,
REGENETT 1 R 1051, 1151 R IB N 1 5 826815
WARRINE R, s261E @itk vl b 5 25
FRAER SR MIEINATT. R, &6 AR AL
WHRIREIEVIRRE MAAE R . BRI R, 4
ESDA 5 /275 7 2t — Iy T AN BRI FEESD A J5 kR
R e,

TFIRAHEFIIT 16 BEFER B H &, XESDAJFIE
IANAE NG TT BB AT T 40 H, RKINT340 A 8151
WA 3R R 2B AR, 1238 n T 4
6T, SEHEBINANRIFER, 7THEENBOT. BATE—55
M BB AR BRI T SR R &, RIERY =708 . 35
JAEI>12 FHAEEAR . MEMAR . KERZE
BRI PR R ik SM2)2 45 SESDA 5 75 BHB Nk
Brigyr A oG, Hodh, MyRiiRiE = SM2 2 B B A 0
(P<0.01). T Z R R BT KIM, F#=70% . ARittda
BN, HRRETR B IS M2 R R b G R R . A
ZAE R E R AR TR, (1)Qi% AR H7E P E =60
AL BT, BN HENEH A5, 4
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I YamashinaZ:* 4 H AR S & FEME SDA 5 A= /72 (1)
SLERR R, AL, BRI BB InAMEEFE AR
SBARIT BRI K, (& R38N A A7 56T B A
(2)HITTEATESDRY, #4H FUAT A B+ ks LA W e
(PRI, SR 5 BT AR Rl 2 S EOR I T~ HZUR A 41
Yefb. HIESE, SEESDRFIIAZEAT Y, HE S
VIBRAT 15 (3) O KB 7R B IR R R % S ESD
RIGIHEL: R EFER SRR X 5BA10
SESRIAL. DRI, ABIFFEA, R ER A, SR IR = 2
SM2JZ I} 75 ZLE A BA YT .

FEREAIE 70 O 538 R W BB YT 5 UL T 4l
Bl B S B M — A AR T IR, 1 B 54 RF
ARAG AR B RAR A A7 R0 BT T R R 3 R AR
FHf B IR R B, T AT AT E ] A TR V2 e XU [
DR RS BE DI BRI AR AT R s i, AT
PR AR RN, BIBTRITIRTT,
P T B U7 I R, AT T e A4S 20T TG KR T 1K
B JRSERATE AT AL K BEDT OB 7T KALE 52
ESDAJ5 UGS T 197 2L

KW FAFAE—E W R IR AR, Bk, Xe—
TG REAC S DI BRI 72, BIF S0 BT P] BEATLE
PRI BmZE, T HAT )14 3 R R U7 R R 1T
PeHERR, BN B E B E LD, SEERATH
Giit 2t aE P ORI L 95%CIEE k. Jhk, o i T
HNGEAT B A DURAHBGTT, FRAERE DTS A R A B
BIT IS BT RE ST N R R HERA 22— 2 1)
M. B, BT R R, BRATTARE L ) 4 T 14
TRLARRE.

4 &g

T U & & S AT AL B (EESDAR R B — ¢
MR FERSE A, TTRETEE— e s MRMR A T
FARBATT ZHBATT, MDA R F R R A,
FEAR g it Je S BT 23R, AR, IR - ASBEINFEESDA J5
TRELEE BN AR I DIBR T Yese R —BiRy7 7 &, T
PgE G B ARRIEDL. NBE T R SAR 57 45 R %
CRAVAN T B BRI B,

THER

BER R R B — MRS, 25 ian]
P B AR R H BN T T U &8 S i A8 HoG
T2 Kb B 5 A 1 R BT IR N BRI R R R
(endoscopic submucosal dissection, ESD)V77, 441 2 Tkt
FRYIESDJa AT RE K AEARR IEDIER . A B F2,
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i 2 157

S,

FHE NG BGTT UL KGR R BTG T AR

LB

PO T U8 S8 Wi A2 J B ESDAR i 75 2438 Il
iRy T MR R R, JE o dria @rE DI B Bhia 7
PRSI, Dy B & i BIRy T AR L.

e =l
S ESDAJRIE G4 Bhia NI F I PR, 251
IRERITR S KA.

SR E

JE I [ P oy AT AR D) B LESDA G T EE I F
AR BRI T () FE 16 R 2%, 32 7 41 2k P T AR AR 38 5 %
BaTT NBEAT AT AL, HXHZ AR AT IR AE . 1P
AR T e 77 LA R N AR S F 1

eyt
SRR ARESDA R 6 T i S )R T
FEE IR, BEEREA. RPRIRREAR
B IR 2 SR S A 7 B BT

Eoslii =,

AWFFAE RGBT R A TS, LLnFE R @i T &
EINARESDAE NARR EIETIERE, WHKIBIMAMRETFAR
BALS T R TS RO RS, AT SO AL 5N
EMEYIRR AT RE R EB AT . Kbl N 45 &
fE0L BT R LA G B 45 AP B IR T i 2%
B, TR PR R R A R, MM R
FfERERIHE IR DT R.

E7h
F A R & R AR ESDAR J5 1B IR T 6 B4 K RIF 5T
B, Tt 2 A KRR I R FU it — DR,
T E i P S bR B v B ) RUA 3 5 4 BRI AR,
(S EEIN T

5 ZENE

Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I,
Jemal A, Bray F. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers
in 185 Countries. CA Cancer ] Clin 2021; 71: 209-249 [PMID:
33538338 DOI: 10.3322/ caac.21660]

2 Smyth EC, Lagergren ], Fitzgerald RC, Lordick F, Shah MA,
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WIGE, AR FH AR T T A RMF 110016

N AR R B E RS AF T E kT 110016 Abstract

Gastrointestinal bleeding (GIB) is one of the common clinical
emergencies and is usually caused by the long-term use of
PR R T OREIS SRS EIRE: Y0E . SERE S antiplatelet drugs. With the increase in the prevalence of
SRR AN cardiovascular disease (CVD), there are a growing number

BAER: 040 BT, 15, SIS, SIS, 110840, @z Of patients with GIB secondary to antiplatelet drugs. In this

ROEIZ, L, EEMBEICARFRT S EEHF.

BBk i883S, LT X BERTHILPAIRL. xingshungi@126.com setting, the discontinuation and resumption of antiplatelet

drugs in patients with GIB who are receiving antiplatelet
Eg 5853:8232 drugs for CVD has become a hot research topic. This
BEFEER: 2022-06-21 article aims to comprehensively review the management
FEERLHAREHE: 2022-07-08 of antiplatelet drugs after GIB in patients with CVD using

aspirin or P2Y12 receptor antagonist alone as well as dual

. antiplatelet therapy (DAPT) to guide clinical practice.
Management of antiplatelet drugs

after gastrointestinal bleeding in © The Author(s) 2022. Published by Baishideng Publishing
patients with cardiovascular disease  Group Inc. All rights reserved.
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FEHA; IS A NAR TG

BRE: &% %y (cardiovascular diseases, CVD) % %
B2 K AGiE it f(gastrointestinal bleeding, GIB)J& 32>
REG MG B KA B e, R T aE AT A B wUR AR & K, i
mA-28 7T CVDEF X AGIBE 2 T3 A 5 2h 4
VAR AT e A% R 3X 0 25 4y, VAR Ay e PR S BRARAE TS T

BRER IR B, LARRARORT A I B K AR R AR A
AR, SR, PLIL MR 22 S 7T 5
3. Ferb, Bl =] VUARES 5 I 20 B0 0 WL AR C0 45 =) AT
EHAEH. BT AR 551, BT B miE R
RIS R e ATl I HICOX-1iE M, PR
PRPERT SRR IO B B, I D BB L B, 9D R
BRIR SR 1 70, (BRI ERE /0 T B, 3850 i ist
G L, P2Y 1252 (A UM LM TRUAE P9
AT, RS2 R 52 R, 1EIR 8 e B E 5L
ERHER, IR E R, TS S, 55
WA T R B, A o A RS B L MAR RCR AR, (H
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B DRI SR AR AR, B I
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TH LIS H ifi (gastrointestinal bleeding, GIB) 2 A & W,
R EURE 2 —, i AL AT 43y B AGE 1 fl(upper
gastrointestinal bleeding, UGIB)F1 T {41 H il (lower
gastrointestinal bleeding, LGIB), UGIBFILGIB/J4F K %
I35 84-172/10 73 F133-87/10 73", 5UGIBAHLL, LGIBf
FARAIFE T3P, KIS B 252 GIBH WL
P o, B N2 I PR B A P R e LA 24
Wz —, FH TP AG Y7 O S (cardiovascular
diseases, CVD)!". BE#CVD 5 (14, P MR 254
SHGIBIEFH B BRI, RAEGIBJE, 4kE:AEH
PN 2 2 HE TP L I A 0 XS, A5 L st e
KRS IO ML AR BE T (R AU, PRI, CVD
S K AEGIB G W] BTN R 245 VA7 AE T IR PR
H ATEEAT B F0st o] B2 & AE GIBJE Bt i MR E
MR A AR A EEESMERC VD K EGIB
JE BN 2P AR SGSCERUE S, ATE SR IR S k.

1 I NRZ5YD

15 R 5 FH B AL/ N 2540 B4 B =] DEARFIP2Y 1252 44 4
PUAICEIAR T B e AR Rk B ) XUBGTL /s
HRIA YT (dual antiplatelet therapy, DAPT)#5 )72 i =] VAR IR
B MP2Y 125265505, FH T2 B Rah ik NG
JT (percutaneous coronary intervention, PCI)A Ji5 8k St et
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2.1 FT 8] Ak A FCVD—RFE CVD—Z b1 %f
ACVDSER R0 ML B R Ip IR 5 1) N ek
AP CAR IEC VDR A, FREAISE EO i 4
AN =] DT AR TR <40 2 Fi1>70 2 CVD A BER —
G, 40-70% CVD AR AR B A ik A o2 15
B, S Ak, W R A ] =] DT AR
FCVDHI—ZF"". Rk, PR LA Bl =] DC AR kAT
— TR B D, R, A A B ] DT AR R AT
— B ICVD 3 & A= GIB & an ] & H B ] P AR R iiF
FALAHX =, H AT CA PR 2 B i s R R A
UGIBHILGIB/E ] m] VAR BESR0E 25 T 1 HAR L.
KK 1k N 352 2= (European Society of Gastrointestinal
Endoscopy, ESGE)fE X, KA ZMUGIB)E, NEH
15 P BAT =] T AR A 248 2837 VP Al A A0 LR of U fs T
T A Y. S5 E B 9 % 23 (British Society of
Gastroenterology, BSG){EF#1), K4 EELGIBJE, AI /K
A5 ] ] T AR,
2.2 8] Ak FTCVD=R Ty CVD Tt
CLRC VDI BRI i LA il e b !, i =] PUAR
FEMHTCVDM PG, X NF R EGIB)E Wi
A ) DR H R PR L S T ARk i il L o156
B = DT AREAT — TR IC VD% & AEGIBJG, BH AN
15 FA R m] DUAK; 25 J s b, RS RIKE.

GIB 3 4k 244 F B =] DU AR AT BERI K T8, 76— T
[ JE e A B 9, 11845114 52 AR BB ] DL AR (low-dose
aspirin, LDA)YRYT /U ML FEACIE I 88 AR T I AL PR
Y7 L AEREYT A RT6 mo, 5 4k4EE FHLDARIT I
BE AL, (5 IELDAWRYT 1B ST B S O A
PRI T 6.91%5(HR = 6.9; 95%CI: 1.4-34.8)%". 3
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RIS VLA, P2Y1252  UUHA, P2Y12%2 UOAR, AR T RASHEINE 5, THER BRI,  fIguot
wENFORE NNESHFOE  LMGEEEE_ & FAR2UGIB DAPT, R4 SHZBIVIER
FH, 1BNf£5 dA A, 1BRIfES dA MRIIIMRAY) 28, MiZER THING, Ok FRKES P
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CVD: INIMEBER; GIB: E{vEH; ESGE: NN NE2s; BSG: BEBGRSS,; APAGE/APSDE: T AKX B mS2 NS ST AL RES
= ESC/EACTS: BRMNIWIERSSERSIUMWEIMINE; UGIB: BN, LGIB: &N, DAPT: IEHFIN WSS .

—TRBEAL IR AT 7O 2 LD AVRYT T AL e i L GIBJG, N AT AE4k R B =] DLARS"™. H A B R 2
BE NP, ZNB LG TT G o> 2B =] ULAR80 ¥R R AR, AR RS 1) R 3 R A Y A PR I I
mg/d(n = 78)F1 %R = 78) 938 wkitI4ERIVAIT2L &5 J5, IARSRAL A B ] DL AR, T op [ L SR, A
FoR, PR VCARZE A 22 B RIZH30 dN st L 2k % MR B 3% 57 8 BRARBR G 7 J5 AT H I P 5855 A5 FH o]
I3 R10.3%F15.4%, 8 wkN A FIZET- 25355 N 1.3% 1 FICARDY. W ACHN X B s 2 Bl 2 Bk 45 SE AT Ak Y B 2
12.9%. Bl & ULARZE RO U i 5 8% 5 R il I R0 2>(Asian Pacific Association of Gastroenterology and Asian
SR RALT R (1.3% vs 10.3%), BHITEH  Pacific Society for Digestive Endoscopy, APAGE/APSDE){H
AT HA L) R v, FR SRR ] DT ARG T W] B2 39 B W, AFE VAT R 2 N Bk A HOR AR ™ Bl
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2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, fTES—. Wik
HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

Do 1B oK f i 2 R B R AR 2, R At
HEMN 244, IR 2575 S B IRIE 25 & 25 1) “dm
DR TR A BB AR S AN ) AR AE T B
2L (U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRIZ%. AyJik /b HEED
Hix, Sh3C. BTRAECT . A5 S5 B AUERRITENLE
AALR b H R 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2)F X B N AR bR SCA Bk R OB ],
J\%eight principal methods; (3)5% 15 H 7% X 25 1A 5
MNE R, BAMOEPESE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, A Hqigong; PiEHF 5 %
PN B 5, I8 H N/NE ) dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA ).

23X FH FRMERKRNE, IERMES ETA
b B KRS R 46 S i, WLPRIESS Aim, IR
ip, 2 NS Ase, i E=d S Ao, BkiE S Mia, Tk
Hpo, #E H Nig. s(FH) A HES LS, kg MNAES K g, mLAS
AEH ML, lepm (5 A 1/min) <+ E%(X 83 50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGe'S BHP, T1/2
AREE Wit 28T, Vmax A EES Vmax, pAE AT
u. FEHFRMARI AN ST, FRMAR R, SIS Fhhr
TELAMBEZSMAGIELE WA AR, Wik
| TURF i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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K, LGP/ S (AR B, Y Eimean, PrdEZE
SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
FrAE, GB3100-3102-93 F AN AL, TR “ o0 F R M
SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
ml%43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5
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JA, 5 wk; 6H, 6 mo; WEME S, AEE &, B P E bR AL
IU = 16.67 nkat, X{%{log, %&4tuv, F5r %, AL, RiE
1107 g55X 107 g2 KU1 mg50.5 mg, hrefskh,
HEykimg, KEmmm. E RS AR T8
FISCR) R, BN R AN S BEd, (HEERS mghl 58 mg/d.
TE—ANHA A5 WA 1560 BRI, FanA
RE'S ilimg/kg/d, TN 5 Rlimg/(kged), FL7EHERS S0 A B
Gu—. AR BRCA . ZHIX 2, i, 2 min A2
mins, 3 /AN A3 hs, 4 A 24 ds, 8 mg AN &8 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR R 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000'F FRRFEN N1 o/L'E FIRER; HEESEE R
736.8 pg/mgh N B FiEE H &L B ER36.8 ng/g;
10% 7 % 4 3 249560 mmol/LEE 100 g/L % % #i; 45 ppm
= 45X 107 B e FE IR (AR 38 B F r/min, #858
H g AR ES AR R, —#LL “kg” FoR.
2.5 it FHS FiFEA S A (DR H/ANEs (2)
FEIB R SESCREF; ) RARI A TNSG % (4)FF
APIH KRB I SONSr, (5)E HEHA NS vo;
(ORI TN En; (TMFER R CRMA RSP, 75
it 2, 1SRRI P8 bR E RN N
mean+SD, T35 + brifE iR Amean+ SE. Siit 2% 3#%
PEFHP<0.058°P<0.01(P>0.05A4%). WifE—F T HA
— &P, M FP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
'P<0.01%,

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; A 19854E4 1 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
FEEESR, AT SCH )5 4B R FH 2 (8] A5 $ire(a)
MRS IR SR -7 2R, FEF B0 ] (8] 5 43 7T,
M FIRISSCR S BIRAAECT . A S i 1 K E B
BB S I [ SO E 5 0T, 255 SOk R 2 TR —
HESHH, AL T Wb RfF s, h)'s, 25,
Wis., 25, FES kB2 SWE—YF, @EAHT—
T8, MRS bR s AT, WdES R4 5 T
—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
BN HRE, BWEUERE R BAE.
2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
%, BPGH 5| B SR ECGR 1~ : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,
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Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. #W15RA{E#H KL L
TR HLSRO B A AR B AL PR A H B  B R A% AT A B
51, UK T i 5 BPG AR, L 0B TR 54T

3 FhREXPUEH

3.1 A T IR b SR SCIRRR 8 N 2, N B I T
AR, A UBTRA%cF Ik, AHEE 4, —#&20
AT R CHIBTAL” B RIS SRR E 1.
3.2 MR 1SR 12 A0 B R ] o = 2 2% 35 O
Z 7123(ICMIE, International Committee of Medical
Journal Editors){E# SEAEARUERAT, BARKRIHE N (1)%)
TN B e I NI V€S N i 1) 3 B R
KOTHR; (2)F2 B, FE0 3 & (1) 5 BEHE N A AT
HEVEPEAE G )iz & R R FH W A )G —Fa. 1E
B NAFE SRR, 2803, PR ST AR DBk A A A AT
NGB b AR ZF A TR ot MRS, 2R
WL R IE S, W, WIFER S 4 2 1872 k& (1
NS H LR ATHE). (HFRENERE) Zk
B2 NGIER A O SCE K TTER, AR E LS
—AEE L FLEE R

3.3 e AEH T AL AR, 25 U5 F5 4 T 2R
B, A% a0 sKIBR, HESrHT, AR 2 e BE 2t
= LB RIE T 067000

3.4 FH—1E&BA KA SKIER, 1994450 R 2
REA L, I, 2 T A0 2R Gos i (1) BRI .
3.5 MEH kA A BRI DE RN 48 % SR
PEDTHR 355, SR BRI, ETNGE . FRI2. %
2R TT . PR B ST R RS
Bira. k&0 WET . M. FEREFHIERER
B AT RSB A e TR e A IR A s
Hrea BRI =2 R BERR AR 58 ;. A8 SCE AR H Bk
JI PERHAR S 28t 22 58 k.

3.6 e tson A wg il E KRR EE 4 5T B I
H, No. 30224801.

3.7 s A M. IR B4, #d%, 330006, T
VEAE T 5T I AERR 1, BB R EE IR EE R AL
B, LR 401 R4 H 000 % . huang9815@yahoo.com
3.8 P LAER A SRR RBI F0 S (40 206 A
3507 WEAEE . HINL 7k, SR ME0. B
7 2 IR I ) B A B BRI AR E %) S B T
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BHEFITUIRCR. TR LA ESEM RS R, Rk
U A BT, BlInXE . SRE ISR (AT

RIEPE A SRR TBAERENLAL . SRR S, Xt
HRZEUCHCFRRAE,  anAF Fusxt GO /s, I A LI R R
BUAZWbRdE, Wil ik o324, B 2/ DBk kv, B
2 /D B AN R ST RO 15 LRI 9. 25 RN B
BEE ARG B, A AT A H ORI, YO A E RS
PR, BUAZEST, HERRLER, BrolSdE s B R gt
SEOTIRACEE, R A SR B X RN GE T 2 2 A
B UME (MR B PG NS AR R R E VA IR 1Y), 45
WA AR EE . HERTCR AV s R ANME.

3.9 K4EIF VE RLE R 51 R A 415310 DB,
SR S ST R R AZ s P 2. iR B S [ ] 37 R 2
s g 8 1) B i I ndex Mledicus Y 2 2 3 3R] %6
(MeSH) PN T A1 fR]. 06 LR A SR AR 4 1 ER A,
ANFHERZ I <7 k. R iiE R SR
BR9%; 1B IERERR 2%, B B R MERAR K. 0 O
WS — AN RERS . A A R« bR,
3.10 ESAREE R 2445 FEREAIG A 72 S0 2 S 8
SAHE 0 915 1 MR (1.1 MR 1.2 77%); 2 45
3118, 4 2. P S AT S, ETEIES
PRI 220 bR G 25 IR B2 IE 3. IESC 5 3 HEL (1),
(2), (3), LA NIE & BRI,

0515
N ALFEZA AT B RAZHT 55 5 Al A SR 5 o6 &
1 AR ¥4

B R, RS L ARG 250 i Bt 5T e 8 B R 0%
SEHS. X H T VENAZ VAR, PART AR RIS 075
FA 228 SCHRRIAT, A 20 SCHR b a7 370 Hh 9 D7 v 1
BSTVE iPL s Gsia AT

2 45

SEEG 28 LN A HER F B R A SRR, 1R 4s b B g
GiTie.

30t

LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
W, AR KR SCHER P B R SR R i, R
A 7 AR, A 20 B B RE R,
AN B ESCED AT AR R I N 2. RN B N
Fk, RNAERAFIBHYE S BAERTE UL, Kig—
A =2 R (AR L), (R IESCHiZ IR 77
A BN B BRI, DU 2 S i 1
filt, BT BB RNAE IESCHZ I B 7 L A — A
FEARMEAE. BOE. &5E, 5—H—ME
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fil o BIAUR, . 1 ZE461E B R IGYT AT SRR L.
A: sy Biosee; Coosoo; Diooee; Eroeoe Frooeey Groee, Eﬁﬂléf@
Wie. O, B, O. A. A HRAERFS.
Guit2 5 25 M P<0.058°P<0.01(P>0.054F). T
— R BE—EPH, MHP<0.051P<0.01; F3EN
P<0.05F1'P<0.01. P J& i BH o] P 36 &% 6 B A%,
WIP<0.01, ¢ = 4.56 vs X IRALSE, TAERMAL N 7. RN
KRBT H AT, SLRI T A5 R ER A
U7, BAANE ML £ BRI
7 RN IEAN,  “-” AR KM, A [E
HFEZ F R REZV5IEXHAER. REMH
JEE: Ft/min, ¢/(mol/L), p/kPa, V/mL, t/°C#ik.
HEINE S, HHER G & Z2%5 STIRAT, 7655

4 22 Lk

ATIRH Mg ” W2 77, BERASCH H B
i FE Rz A - 5 HE Y. SRAB X BN [RIATIE R
R RE DA FER 4 T 78 43 B R, R AE SO 51
Wb b AN TT eSS I A A, SO s EE A, R
1t “Pang®%” W5 bAEAIE S, 5 IECHR LT HE
SCHER IR, AR IZ IR A R A B ARG S,
Ty AR e e, WRFEPTHA N e eee; PCRITVERURK
M, SOk T SR IESCRUAR RS, 5 TE SRS 1%L
FIHE, ARSI 7 L SCRR™. BT 51 22 SR 2 LA
I12-3%SCIE, PubMed, ¢ ERHL &G THEIA T
ARz O BAFE H A ) SRR AR ST N
HE, G N 5] U e S 2 D) AR DG i Y Ak
TR BRSO, TSRS RO S, (BRI
AREE). S, T4, 4, 4, -1k 51, PMIDAIDOI
s BEESI RO 9, (EE G4, 4, &
R, Wk, H s, R, 4, R UT- 1k T

(HRENBIRT ) RIS

HERERE; AT “-7 3, ZAEEN
RTINS 5. A& “ BIEE” WPGEPF RN
“Lian-Sheng Ma” .

4.3 45 RBAEHE, J55 AL IR KA T B YR
i, #4n: Xu-Chen Zhang, Li-Xin Mei, Department of
Pathology, Chengde Medical College, Chengde 067000,
Hebei Province, China
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Natural Science Foundation of China, No. 30224801.

4.5 i@ iRAE4H #% 3040 Correspondence to: Dr. Lian-
Sheng Ma, Taiyuan Research and Treatment Center for

Digestive Diseases, 77 Shuangta Xijie, Taiyuan 030001,
Shanxi Province, China. wejd@wjgnet.com

4.6 W& SOCHEQEE . B, Tk, 49RA4S
W, BEER G PSR E L
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B, Ml BpIE s Re, SRR BRI R, B &
TP VEIRIR R . B FEORR] 5 — N RERS . B4
FAEE Z AL <7 r R

5 FREFETVER!

5.1 ABIRE B X 6] 2500, W https://www.
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5.2 AmAT L B AR X A 2545], W.: https:/www.
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