i~ B G

B

wod32ubm-mmm//:sdny

oy | A

i

g%

ISSN 1009-3079 (print)
ISSN 2219-2859 (online)

WORLD CHINESE
JOURNAL OF DIGESTOLOGY

Shijie Huaren Xiaohua Zazhi
2022 511 A 841 % 30 A % 21 H (Volume 30 Number 21)

21/2022

(e NTH AR 8 ) & — R i i & 1 [ AT VT

W, TP IPURILE 2 H R 2 AR T, A T3 [ B

MRAG (b2 HH(Chemical Abstracts, CA)) .
ISSN 1009-3079 (1= S / 15 % SCH (EMBASE/Excerpta

21> Medica, EM)) . {3 4% & (Abstract Journal,
“m‘"“‘l“ NH‘“ ” m““ AJ)D . Scopus. A (oI 4 O
9"771009"307056

(CNKD)) (hCRHETIEER FE (CSTD) ) A (i
A2 AP H R 65 (Superstar Journals Database)) %%
P R



VATAAV -5 ~i

FALEE

B &k 2022411 A8H %¥30% $F218 (2 5E713H))
SHRERIR
921 EHIEF AT SRR R R T
W, R
928  FHENET LA I R R s
ST R, WALR, S, ks, R LR, h R, Bk, BRI A
941 AR T S-HT e ik A i R B
A, WS, A%, R,
950 AL BRI AL E Y S NHIIGPR R FIE R
Kustx, # A
EhiAR
956  FrlvkT-F ZEHEIRBR) bR Sk E R A EF
BB, DAk, AL, A
ISR
964 [MiEPG. G-17. CDH-17RUIEA A5 BIQBO N B e P B M R R TR A TR O ST

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

2022-11-08 | Volume 30 | Issue 21 |



2022411 H8H $30% F214

R A2 &

M= =] 927
949
963

970

(AU NBIMERF BT MEAAE ) F5iR
(HFE N ) EXCEK
(HEFENBERE) 25 30E0K
(HEFE TR ) SN RbRE:

HENE

W, AL, AR HERRBR, Hox, EAESIN. FEhEE A
SRRy RRla. HIERESRREE
TR SRS . MAHERYRSEI =120 TVE384E, WTH 7100 A U= e S 2,
TER O ER SEEANT . S5R0R 5 R T i T . Bl 2 Aw AL S8
RbREYE TS TREMIRRCR. ERTRBIS0RTA, A5 E P42 ST, &
RFEARIL 2404308, HSCITRO0AR, A AREVEI8HED. RIGEZ ARALFTA,
FRBEMHF LR, AMHFHTIEE . TEERAL FRERS.

RN FALEREE SRR

AHITREA

55 IRALR; IREHIRE FRALR; AR RALR; SR £ R
AN T 55 RABFELEHE DE4

#Z—%A;ﬁtti.ﬁ-

Shijie Huaren Xiaohua Zazhi
X0+ ASHEHE
HTE AEMRNTIE

ES=R1l)
8] FU 1993-01-15
22 T 1998-01-25
H AR 2022-11-08
RHE FBRZENG

TR
WRENBERE

B EESERYS
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HEFR

SR, L, 248, tARR, FEEIM, 710004, %
FBRTLH, FBLRBAFES RS WEERR
PN

SREsh, 1, S, 110840, S TRILMEH, L8R5
XREFUELAR

LW\, B, FEEIT, 030001, LIFFEAEM, L
FBERRSE—EFEAR

STEAE, B, 243, 250001, LIZRAED, LD
ERRZE_WEERSDIL

W%, 1, i, EEEIM, 100021, LR,

FIBEPI\YPEEFRZ I RINFIES
BeAEBEE bR E Y MY

FNAX, 81, #, 350001, 1S2RISIND,
BEERASMEIDFIESE AR
WESR, B, B, 226001, STAKREDEM,
EEASZIEERIBRESIAR DI
IKROA, 1, #42, 100073, LR, &8
ERNAZINRBDERSIN

REERE

REZREMRELSER, T

https:/ /www.wjgnet.com/1009-3079/
editorialboard.htm

RIEED

TE8 TF

(HFRELNBHHRS) FHESD
Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568

E-mail: wcjd@wjgnet.com
http://www.wjgnet.com

HAR

FeAESEADR LA

Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA

Telephone: +1-925-3991568

E—-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

HHE

I RBUEENESRNEERAT
100025, JL RSB ARIIEAPES
623, oFEFRTI)DEEI0I=
E8)&: +86-10-85381901

(EREAFHER) B—KF R
B RATIED, PR A &
M AT . AT HE R R
% (fu# X#(Chemical Abstracts,
CA) . (EFXHE/EFXH
(EMBASE/Excerpta Medica, EM)) .
{ 5T# 2 A (Abstract Journal, AD))
Scopus. B & (o [E T 4 0 #
FEHECNKD) o P ORI T 44
FECSTD) F (48 EMFPBE T 6
(Superstar Journals Database)) %4
3 &

(HEREANHMEE) EXFHE
THEE DN F G (https:/ /www.
baishideng.com), A # 7#/A ¥ A2
— B UELIAT, BFERR. F
. . FE, UREH, B
n g 2 1B B 5 B R SE .

Ll

AT IR SCEANEEAT
A AT R E SR A, BRARRT
BIFEER. AT AT EE R A, 1
RN

EM B B
FHA136.007T £1F245A3264.0070

© 2022 Baishideng Publishing Group
Inc. All rights reserved.

J3aishideng®

WCJD | https://www.wjgnet.com

I

2022-11-08 | Volume 30 | Issue 21 |



VATAAVY © 5~ a4

Contents Volume 30 Number 21 November 8, 2022

REVIEW

921 Advances in understanding of effects of dietary nutrients in inflammatory bowel disease patients
Tan YL, Zhao YE
928 Insight into role of short chain fatty acids in regulating intestinal mucosal barrier and alleviating inflammatory bowel
disease
Guo XR, He CW, Gao H, Hua RX, Liang C, Du YX, Shang HW, Lu X, Xu JD
941 Gut microbiota plays a role in irritable bowel syndrome by regulating 5-HT metabolism
Feng Y, Hang L, Jiang FR, Yuan JY
950 Progress in clinical application of cold snare resection technique in colorectal polyps

Zhu XJ, Yang L

BASIC RESEARCH

956  Schizandrin A enhances killing effect of oxaliplatin on colorectal cancer cells

Yi BS, Ma BQ, Li BZ, Xing YJ

CLINICAL RESEARCH

964 Value of serum pepsinogen, gastrin, and cadherin-17 detection combined with narrowband imaging magnifying
endoscopy in distinguishing early gastric cancer and precancerous lesions
Pan J, Lei LM

Baishidenge  WCJD | https:/ /www.wjgnet.com 1 2022-11-08 | Volume 30 | Issue 21 |



Contents

World Chinese Journal of Digestology

Volume 30 Number 21 November 8, 2022

COVER

Editorial Board Member of World Chinese Journal of Digestology, Er-Hei Dai, MD,
Professor, The Fifth Hospital of Shijiazhuang, Hebei Medical University, No. 42 Tanan Road,
Yuhua District, Shijiazhuang 050021, Hebei Province, China. daieh2008@126.com

Indexed/Abstracted by

Chemical Abstracts, EMBASE/Excerpta Medica, Abstract Journals, Scopus, CNKI, CSTJ

and Superstar Journals Database.

RESPONSIBLE
EDITORS FOR
THIS ISSUE

Assistant Editor: Yan-Liang Zhang
Production Editor: Yan-Liang Zhang
Proof Editor: Xiang Li

Review Editor: Yan-Liang Zhang
English Language Editor: Tian-Qi Wang

Layout Reviewer: Lian-Sheng Ma

Shijie Huaren Xiaohua Zazhi

Founded on January 15, 1993
Renamed on January 25, 1998
Publication date November 8, 2022

NAME OF JOURNAL
World Chinese Journal of Digestology

ISSN
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

CO-EDITORS-IN-CHIEF

Shuang-Suo Dang, Professor, Department
of Infectious Diseases, The Second Affiliated
Hospital of Medical School of Xi’'an Jiaotong
University, Xi'an 710004, Shaanxi Province,
China

Xiao-Zhong Guo, Professor, Department of
Gastroenterology, North Theater General
Hospital, Shenyang 110840, Liaoning Prov-
ince, China

Li-Juan Huo, Chief Physician, Department
of Gastroenterology, The First Hospital of
Shanxi Medical University, Taiyuan 030001,
Shanxi Province, China

Xue-Liang Jiang, Professor, Digestive Center
of The Second Affiliated Hospital of Shan-
dong University of Traditional Chinese Medi-
cine, Jinan 250001, Shandong Province, China
Yan-Tao Tian, Professor, Chief Physician,
National Cancer Center/Department of
Pancreatic and Gastric Surgery, Cancer Hos-
pital, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing

100021, China

Xiao-Zhong Wang, Professor, Department
of Gastroenterology, Union Hospital, Fujian
Medical University, Fuzhou 350001, Fujian
Province, China

Deng-Fu Yao, Professor, Clinical Research
Center, Affiliated Hospital of Nantong
University, Nantong 226001, Jiangsu Province,
China

Zong-Ming Zhang, Professor, Department
of General Surgery, Beijing Electric Power
Hospital, Capital Medical University, Beijing
100073, China

EDITORIAL BOARD MEMBERS

All editorial board members resources online
at https://www.wjgnet.com/1009-3079/
editorialboard.htm

EDITORIAL OFFICE

Jin-Lei Wang, Director

World Chinese Journal of Digestology
Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton,
CAA566, USA

Telephone: +1-925-3991568

E-mail: wcjd@wijgnet.com

https:/ /www.wjgnet.com

PUBLISHER

Baishideng Publishing Group Inc

7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 566, USA

Telephone: +1-925-3991568

E-mail: bpgoffice@wjgnet.com

https:/ /www.wjgnet.com

PRODUCTION CENTER

Beijing Baishideng BioMed Scientific Co.,
Limited Room 903, Building D,

Ocean International Center,

No. 62 Dongsihuan Zhonglu,

Chaoyang District, Beijing 100025, China
Telephone: +86-10-85381901

PRINT SUBSCRIPTION
RMB 136 Yuan for each issue
RMB 3264 Yuan for one year

COPYRIGHT

© 2022 Baishideng Publishing Group Inc.
Articles published by this open access journal
are distributed under the terms of the Creative
Commons Attribution Non-commercial
License, which permits use, distribution, and
reproduction in any medium, provided the
original work is properly cited, the use is non
commercial and is otherwise in compliance

with the license.

SPECIAL STATEMENT

All articles published in journals owned by
the Baishideng Publishing Group (BPG)
represent the views and opinions of their
authors, but not the views, opinions or
policies of the BPG, except where otherwise

explicitly indicated.

INSTRUCTIONS TO AUTHORS

Full instructions are available online at
https:/ /www.wjgnet.com/1009-3079/
Nav/36. If you do not have web access, please

contact the editorial office.

J3aishideng®

WCJD | https://www.wjgnet.com

v

2022-11-08 | Volume 30 | Issue 21



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v30.i21.921

BRE B ZRTE 20226F1158H; 30(21): 921-927

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

Lk 2738 REVIEW

RS 7B 5 X R TE MR i e T mo N I A S 3t B

TR, BT

TR, RATSB, 4 A K F R E SR R R R HAC A 3
b FILT 430030

BIEM, EEMEEMRSRIDOIAR.
LW H: O ERRNSES, No. 2019D10.
AR R NERABBIBINT, XEEER.

WA DOSE0, TEPIM, 430030, LR ESNHRIAE1095S, £
PRI AZ EFTEFMEFTERUECARL happyzhlove@163.com

WRSEIEE: 2022-07-13
BOBHE: 2022-08-22
BZOHE: 2022-10-20
TELRHHAREIRE: 2022-11-08

Advances in understanding of effects
of dietary nutrients in inflammatory
bowel disease patients

Yan-Li Tan, Yu-E Zhao

Yan-Li Tan, Yu-E Zhao, Department of Gastroenterology, TongJi
Hospital, TongJi Medical College, Huazhong University of Science
and Technology, Wuhan 430030, Hubei Province, China

Supported by: TongJi Hospital Foundation, No. 2019D10.

Corresponding author: Yu-E Zhao, Nurse in Charge, Department
of Gastroenterology, TongJi Hospital, TongJi Medical College,
Huazhong University of Science and Technology, No. 1095 Jiefang
Avenue, Wuhan 430030, Hubei Province,

China. happyzhlove@163.com

Received: 2022-07-13
Revised: 2022-08-22
Accepted: 2022-10-20
Published online: 2022-11-08

Abstract
The occurrence of inflammatory bowel disease (IBD) is
influenced by environmental factors. Diet, as an important
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environmental factor, is closely associated with intestinal
ecology and plays a critical role in the pathological process
of IBD. This review summarizes the role of major dietary
nutrients in the pathogenesis of IBD, with an aim to
provide clues for the prevention and treatment of IBD.
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K JE P B J% (inflammatory bowel disease, IBD)# & 4 &
AR E 0. MREAETLNRRE, 5H
BASNKARA LW, EIBDHRETRFHRIET
FTEHE. ALERTRET 2 ZE /R EIBDA
Ja P R9AE R VAR B RTRI BT, A IBDRITAL Fo s
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REER: KW R; Wil B AR B A

HORE: R HE 5 Xz B M (inflammatory bowel
disease, IBD)#y 2T A2 FInAa &, WA MIRE T R F & H
A EIBDF 6 15 , 5+ T 16 K LIBD# TG Fo b /7 LA
FEE N AR SUF RN KRS Feh K 2h B R 69
SR, R T IR EIBDR A T O9E AT T 4238,
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FNREE 799 (inflammatory bowel disease, IBD)& —Fi{&
P R 2 1, 045 ve 2 B (Crohn’s disease, CD)
i 4E M7 % (ulcerative colitis, UC)HFIZERY. JRATIR
LA R, 201745 & ERIBDEFEH 68071 A, KIKHRN
84.3/1077, HIBDI¥IAM:HAE A BRTE Bl Py g ™. i
BTN, IBDRKIR 55 5y B 0t i 1 B R AN i
M N K. IBDE A B R 2 FEE AR
JEE KT B PARAR, LB FE AR S RN Y. i v Xt
HeRpHUARIE T B AR BRI RE R A R, H
Dhae s VWU ASRE Y o A E TRy
G RAEE E I i ) o i RS B T REAR i3 i
TERAS . WS 718 e RGOR TS 3 kb IR iR 52
PEZEN H AT CUAAIE B A R 5 B A A
et R 2 —C0 RIIBD HE AR B gk i 2 1)
I R FIRIIF A & BT iR, 2 F& 2K £ %o Pt i A )
P, EH A ERS R e R ok E Y. g
Wi BEER. MEEFRFEN L RIRIFEIBDAK
TP I, 9B IB DI A AR B G 1B DRIEIR 32
%,

1 BERMDOEBDHEDHWER
1.1 sRALS Y K EYITIRIE R A E D8 (1)
FURE, (QUUBECRIATRE . B, BERE); QYRR R
Wi AR, D ZHEGER . 4R ). H
Hh, B OUREFE A RS N K AR AN 26
ISR IHE . R FNESE, 75/ A Re bl K AR I,
ER R K R A R AR R e 2T 4 — R
WK A, BREFE ATV ER), AFEAENE, JEK
PEEFYERE NS SE RN IE I T i, 3403 P9 2 AR,
A @EEEAY

FEIBDEE o, RESENHE A PE,. R, FLBE R
WSRO A Y, 7T Re 28 I il (IR I RE 70, B
TE PRI SCTLA, 350 i P9 W R ANVEIE S g, 51k &
BRI, 1R i Py BER 3G, 14 S 80%E
YRR AR AR /N R RN LA IR S
S NIl S DA R RS T 9318, [R5 n iz i
(RS A OE, IGARIESE R B, IBDEF B G H
FREBSCAS R BCAL BRI 52, Xt H T8 2 A4 Bk AL
BRI (ISCD. FODMAPs)FIFIE fcHE!,
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b Ab, I AW 1R AR R G 0 R b R
B, T v R AT 4R ER N BB % PR IIRC DA A I KUK, (B
REFFIRUCKRAEM RS, 7E1619BIBDEE S 51—
TURTIEVERE FE b, R4 B S ICD R th£f 4k
FNFARHICDEF 1 E R PR/, AEUCEE
AT RIUX PR S, EEF K] /T, B 4F4E
SRR A P TR A D R T A 0 AR R A Tl
B DL S SRR, a0 N AR AT IR B R R, an
TRk TR AR T R ERAEMY, X e flis Sl Al = n]
CLVAI 16 32 s RGN I BERE ThRe, fEfpEfas R
PR, Mg A R, IBDEE i i JERE
I RRABIRT B 11 00 2 B KR B2 BRAIR, T X 1 R i 441 i
L4 R T P AR TR, X S T B 5 M s T 5
EEHLR =P LA S G AR P2 (1 7K S B AR O 3L 2
THRER). Rkt TR R A LA K ot Ak A% (IBD AR
AN R 1R S AP 4 . AE/NRUCERL R, 78 4%
iE R A 2 WA B 47 4E REAE L B AR 1 Y, X AT Ag
el TR LY AT RS 1 A i 18 B2 TE 2%
TR B IR AR IA Y, TERE B 4R RS Z I 0L T,
B A B2 BRERE R O E B IR IE, 34
J e 0 o e 1) 2 kA R 2
1.2 fg % IR RECEAE DRI SEAL: (D)IBAARTT (3 2k E
S, WL SRS, Q)BAERIIE RS . SEFF
MPEAEFE E); 32 AMAGHTERCGHSE . TR Al
R ED), @RAMECEHH. S ED).

G, R IARDEA SIBDR R
5K, AR B INBD R A= (1 RS, v e T i e
P14 A R P 280 M 3 T (3 I BT 8. sk b, K2
RESZREE R AR —A H G RN BRI, #
TNIX 573 T 6 I B0 R A LR B I
MERSG N, BUEAL T8 R AE J0ED. mR IR & AIBDIY)
KRR, B RAEBRINIB 78 H R BN IE B K= AR
FECDIRIR RGN, J5EAE H A5 A R PG
Wi NS CDFIUCH) B AR E DI, SR A o] GE7E T,
o-3Z PEHEITTRE G PRI, o-6Z NG
HARRKIER. WEANEN LB & BRI,
o-35 -6l TR U AUR IR SR, — UK B THE Mt
FERM, BN RN o-3Z ARARTRR(C 1 N
i) Al FB U CH R AR, AR RE0-3/0-6 2 AN G R 1)
FUA -5 2k RR i R 42 DG EE LK.

— T X6 L ZE AR (<20 8 ) A7 491 o SEUIE 72 2 B,
TR R 5 1 00-3/ co- 6 IR 17 T LB RE W% R IRC DR AR 11
AU, UchiyamaZ5 ™ # IBD 5 # H8 ilw-3 2 A Al
R IIERN, D o-6 2 AHAIE TR IR, 7EbE )
712 moH, IBD 2 & 2L 4 B fEE L ) 0-3/co-6 R AR LUAR i

2022-11-08 | Volume 30 | Issue 21 |



Eerm, H HRIES MR B L tE T R LA R
SN . R X S 5T R B o-3 I 1D R AE TRBI AR
JYIBDH B A FUWEAEH, 1H/EMatsunaga 5™ w7145
MRA A 00-3 R R 23 I B /)N BRI 1 225 11 2 REAR.

Hou 5 S A 790 22 S AT R GuME o0 #, RIAK
RS R AN AT 7 R DA 22 -6 JIE I R FEe N
i F S IMCDRUCK AR, KEFARH, &
JR DT AR B AR T T TR A R i, R T T o B )
e, FEUREM A & R0E, HH SR/ SR et 2
Hb—Fh 5 IB DI AR 280 KA s e it e —
SEHE I, an, KB H I =8 RE 8 (L 1t iz Ik B 4 kg
BN R RAY BT, AT DB DA 2R XU, T 25
BT = R R A TL-8 7~ AE FEIBD H R 45 R
e
1.3 &G AR, EARFEEAECCHE3Y
HE)SIBDIR A R IEAHR. 1A — IUHTHE R 78 1) 25
SRR EE A RN IS S INUCHE #9555 R R
;. SR, Spooren5 3@t R Ge ik [l /4 & B, KB
FRIE 72 (8/10) K T i 8 T A A 22 S BUB DR AE KU
B E510 FEAS B .

B E FEIBD AR AL E AT A IR, H2%
FE B FHON BB AR A VR, R A2 %ok &5 P ol T AR 2R
FIFER, & RSN P RE 2 2 IBD ) AT, [l 1w
BB T R 2 Fh 2 AR AR =), 1K L= 5%
S M b L iz 24H e %) B R g o e D e 45 7 T A e
AT iR ISR, AL RAF . iR
A, IXEAH 1 5 F T e SIBDI &R ML 5
TESYIIE TR, 52 B IR IR BROR g R AR T
PR B D, X P i A AR/ BRUCHE AL R I
HPLR A, I AAEIBD R fid o oA Bg T, ik
-G 2 4 1) ek I 5 4 e 4% sk /D> S 4 b s AR, 3
I FARE =4, RIS/ T il b BT R 2,
XY R 7 A S I B RAT 28 A A4 T IR RS
IBDAEE R 1 T BRI ™, UCEZ A
I Ji7y T8 R B 225 4 R A SRR RIS P TRR SR P IS I 2 Uik
AEO R AN, R VR EIE RS T BB B R BT R
T N IE ST

AT FEHEN, R oA s B YD RE S
TE B R AL IR, T SO o 1 B B 45 ), 51 S IBD
AHOCH R B 418G, Bl e e B I 7 TR R T ok, SR
JY b R Am R D Re. AR IE Y B A AR &, B A
L. M, XS, AP, gl BIRAE, ATRea gl
IBDAIR AR, I HL i 8 A T il o A
T8 J3F 5 1) 5 W) R B £E 5 B T RS2 A i AN gt — 28
R, ZWRES RN A mE A IR A2 FEIBDE
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BB, 5. YNNI IRAR NV ERE

R R e,
L4 HEEHRF NMELFMHMEEFRRAY THERM
W, 4EAR ST RAEA N KYE T EE DR, X
HeThRE F EAHE: MBI e G S S0, 5
il gL 5L R R 1K DL SR BT A, STTBD AR, 44 3%
R0 Jo A 42 1) 53 A JE DR Bk AN A8 D TRV E FH, XoF
T TP IBDI) A A B2 IBD IR -+ 73 B 2L
141 %A% i RKA. BRIES 5175 18 N I %%
NEAIERAS, FH ERE AN IR 7 R, (RE R Tk 2
Yl it (regulatory T cells, Treg) [ 4 BTk EE4H (T helper
cell 17, Th1 7)) 504k, 442 3RAL C. EFERIEIERTE D)
JFANHER( 228 N2 5)BEB TR BRI £ ITE VA
#% (reactive oxygen species, ROS)™. ZEIBD & 1, — 51,
o SRR ST FEROSHIF= A= 38, Mtk g R A
APLRANEFRROSIHITIRE, X T2 IB DIk e
BARIIVER; 9 —J7 18, #850 B R 2 FE i AR 3
B EEFRREZ (AR P RZME. Br. MR
HBICR), (A2 H T DUB R 5o R e MR S
TR K, BRI H AT AR B E AN MR E R R
KF R SIBDR AR IR

Y4 ZDAEIBDH IVE W R B2 AN T71H, AFE
TR A AE AU . TR RR . ORI IR BB
AR IE R e B ™, g AE KD AT DUl (e ik B %
HEARE RIS R I 2 BEREDRE, TR
IR SRR 20 M 1 B, DD LISy 1 (007 HE SR PRAIR AL
NETHHM A, DA I (i #E 4t B8 R ) 20 WA PR TR
FEE. ST FCIESE, 5/ MR Z 44 ZD B, /)
B B I3 g M 8 P 2 [ IRURG 1 ™), I FLZE /N ERIB DAY
h, Fh AR g RDREHE GEAEIR, T = 484 R DN
FERY. IBD&E# 4 H HIL4EE KD, A%
W, 57.7%MCDMEFH A AELEE RDME =™, TIBD &
Y DI Z 2 P BOR R IE n Jm BE N
PARAF R TR =R 1038 22, A 238 na i . 89 LA
F PRGN, — T A 70 o, e i i e 4
AR D TN AT 52 A Lo R A C DI AU, (EANRE
BFEBRUCH REEE. SRTMIE 57— T IE 15 THERF 7T,
MIE4EA: ZDEZ SIBDR A J 1A W 2 (A DG,

AL, BT IBD & W iE Dy e i 2L LA S BE R T
RN, — 7 TSI TE X 5 35 B A3 IS s b, 5
— 77 HIHH S B N E IR A R A I, PR, e —
SEgfk A SRAEIBD R F A N R I H B = (PR, JFH—
BER TR SE |7 gE AR RATIBDI i AL, #h e dE e 2
B. C. EFIKZAEZMRIBDIER SR — LI BDH
RIFFRAE, (F2 e & BERb 78 4L A 2 AT 75 i — P B
Feokef ™.
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1.4.2 #EAFE: BAERRBI T, 1650 R E
B RE, R EEE 51 AR 28 20 A R TL-6 73 T4
B2 BN g e TS B I A20/ R K Tafaip3 IR R
HIRAZ 2= 5]k 2 Fh 90, B INTB DA AL I RS 7E /)N
SMgiE E iy, Tafaip3 W5 S 80N RO 3 %
PEER L 5 (dextran sulfate sodium salt, DSS)i% 5 /it
Yo 1k 435 P 9% W B0 Ik 8 i ) 3R 3l ok o o1 0 Ji Y
#M IT (nicotinamide adenine dinucleotide phosphate,
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Abstract

In recent years, the importance of intestinal microbiota and its
metabolites in maintaining the human intestinal environment
has been gradually revealed. Therefore, short chain fatty
acids (SCFAs), as the metabolites produced by the intestinal
microbiota, play a momentous part in regulating the balance
between the function and morphology of the mucosal barrier,
regulating the proliferation and differentiation of mucosal
cells, protecting the integrity and permeability of the mucosal
barrier, and maintainingthe stability of tight junctions.
Inflammatory bowel disease (IBD) is a chronic, inflammatory
condition of the gastrointestinal tract, associated with a
disturbance of intestinal barrier function and dysregulation of
the intestinal immune responses, the etiology and pathogenesis
of which, however, are not yet fully uncovered. Animal
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models and human studies have corroborated the contribution
of SCFAs in enhancing the barrier function through protective
effects. This review will summarize the potential role of SCFAs
in IBD with regard to regulating intestinal function, hoping to
provide a new target for clinical treatment of IBD.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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(inflammatory bowel disease, IBD) % B A FC AT 56
3, MR 22 I UEHE 2 BA I T8 T A e T N\ A ek
RAFAE RBEAE . 1 SR IE R AR, SER4ERE
BB BRI ThRE, 5 M R Ra s, MimE e
W B0 R R IE R TR L9 2R T, B0 R 2 n] S 8
JW b B E S s R S Wi figg b 5z 24
(intestinal epithelial cells, IECs)ffE &4 5 1EH TECs4h
RN Re, 5 KB KA. H AT, s e S

B
N

TEGIAPAH 1), Rl 2 K HENE W72 (short-chain fatty
acids, SCFAs)fE M {2 7 R 5 B Bkt 22 Bl A= 045 5 1
BE. mRNEGEEEEVES A ThReRERS DL YR
SRR A3 2 1B DAE S REME i e (1155 D, TR 2R HAE
FANLETE FTRCA TR RS AR 2R s SCFA s
WA P R T B R R 22 A IBD IR E T AT L (5 e ik

1 IBDEBE BT EEE RERBIFHISCFAs
IBDs& R KB Bl G500 —PeRe R 1% i 280
P, LA 280 I N A S I b R O FEERRE, 3
B FET S 7 % (ulcerative colitis, UC)HIv & R
(Crohn’s disease, CD)"\. AT/ &1, IBDII A A Al fE St
ey g AP RN S 2 H N FAE HLAE A R,
FORAENLHI A B, {H8 38 AR, IBDRK A e 54
T8 N TR R TR 0%, T8 B HE BRI R [ R 14
2, HlpiE WA ERE LRI FR A 2 B AR K 2 15
WaVET, 5| R R0 M 5 T e ) o5 3 DA S A4 11 P HH B
¥ b Bz BB D e S 45 M R AT 1 G A R BUEIR 2 IBD
RIBFNFFEL N 2R IR T BT P R A TR e 5 M
HIFRPUE F BN, RO DB R b A
AR R S A0 S A TR BNES R R T I l, 25
BE . ST A S S RN RS, SO T Sy B
&y AR R EAR S — RV EEAT RS, @
o E R s SR IR R R
(A& R IBI T IBDECK O PR AT R 13T TR

Hr— AR P B AR B2 R R A AATSE 5 I IBD &
& B TSR VDR A R PR AR AR, R FH 7 R ER ZH 0 Rl B
I NAEYIRF I DRETE /1. IBDEE M ISERAEY H, $U
o8 JERERJE . - PR B AN 2 17 T 3 DR Ok
/b, TR R @ AR T AT B R S, (2 R A R 17K~
Thim, M E SRR A ™, TS LRI SR
o, CDEE W EHEAT R . FoRIKERE. BB KRS,
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Uit i B 24920 mM-70 mMU ™. iR IR, B4 TECs
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24K41(G protein-coupled receptor 41, GPR41). GPR43l
GPR109alA S BENODFE A2 /48 FH3(NOD-like receptor
thermal protein domain associated protein 3, NLRP3)>KFE £
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FRIBD A SSREAR, $7 T BRAN A BRAEIB DAY A A= A A
A —E MR G RI R B, (T R s
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% Al F«B(nuclear factor kappa-B, NF-xB) A K A4/
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BE ARG E I 5 YE R K AR TS e VR . B
Wi i 3= G e LB IR N7 T, — A FH 842 25 48L. SCFASsTE
HTZ M=o, B, 5%, G5
PR RE, [RIET kD 40 A 25 1 (interleukin-1, TL-1)+
I 41 1/ & 6(interleukin-6, IL-6). [HYEELRFE A T--au(tumor
necrosis factor-o,, TNF-o)Z4/E 48 KT 1774, #IHNF-xB
R 51T, B ki 5 K (forkhead winged
transcription factor, Foxp3) Z At 7KF-3 n, 1 FH1-T-GPR43
K5 F Treg U9 5 /04K, (2IERS 2 I (mucins, MUC).
YL Ik (antimicrobial peptides, AMP) LK 4 [RlF )43
W, IS GPRATHIGPRA3FIENLRP3, {2 IL-13H1 41
J#1/1 25 18(interleukin-18, IL-18)f] 73 isE; i HDACH!
IR B B LB, MIHINFacBIAE; #Mdily-THiE
(interferon-y, IFN-y)/STAT 1155 ‘53 B #%, 15 S TANIR -,

H AT, 2 WU PR SRR, b7 T R AT LA 202z il
IBD, FZNH THiBhiaIT, M T ERAESCFASIIAEHIHLE]
A kP .

2 FoEERSAHEATE D CRZYMARATIRUN., i SHELRE
R L B R AR R TR 4 1 0, ReBE& 2 FhiiE
VMG SHAER AR AR, PR s il A P R = e
RGZIAIAHEAEH, 4ERR1E E-EM AN TR,
Pk i T EE AT 32 A, P I BRI 43 e b 4
L J2 R R B 2 2E RS PRI B 5 B L 2 4 R i 8
53 WA PRI BT 2E 1S FR) B 952 o B R i A T 2 ) A=
WIBEEES. AT R bR B Th A I8 T RE S 20 FE N
TN, MR G RGuUd gL, 51 RFERAE, M55
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SCFATERGIE TF IR DT T — AN B At e, &
% LASCFA TR AAFAE, dlid 2 Fh oy sk i b 5 4i i
TR (AN ER2), BRI Y 8BS T s (]
1A) L S i GER FHEER 2 14(G protein-coupled receptor,
GPCR)/™ (U 1 BFIC) #4715 4™,

A F ISR RAESCFASTRI I b R 4% 7 2
FITE (G 1A). SMCT1(SLCSA8)FISMCT2(SLCSA12)
FENa B3 4E, SCFAS-HCO, M BELEIESMCTI
S H HLEIZE(Na :SCFAs = 2:1), SMCT2/ S H
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SXEE FRE  ZBR. RER. JER SSEESHE, IERPREBIAL, R BRI [24,34]
SIS BERER TR M, IEINF—«BESIBES; 1L R RIEIAS [24,35,36]
KRB PR R G TregBIRHTE, FrENIE-3-RER, METNF-oRA, DIEEREES  [37,38]
4ET0BIMRNAS
BERE bar= TR B RRRDIT DN RS [16,38]
IBSSHiIATE FERALT R, AR [BHMRMRBIE DK BHAEEERERTA [38,39]
RERSTE BRI 2R, RER. TER AERBMTh 7/0I1ER; 122 BREIEE (38]
BERERER BT iy RiPFOIRERERE [40,41]
BHEO-UResE FE bl EHIR AR EREONRA [38,39,42]

SCFA: T29EASRER; 1BD: JSE

8275, NF—«B: #2F —«B; TregBiR: ETIETIR; Th1 74808 178UEBNI4TABIE; TNF-o: fRBIAER 5 —o.

+® 2 SCFAstEizE ERRYBERVEEIE

RIS RIRBBML SCFAs YEF SEZR
Wy Bl - REREBIR J§SCFASIRIC E NG [45,46]
H*/EREX MCT1/SLC16A1 B ERINE. 2R JBR. RER. 3LER. EIISCFA/H'FISCFA/HCO3 TSSCFASME  [47]
IMUEE TR BERAFERAL
MCT4/SLC16A3 BERIMUER R RER. SLER IS SCFASME SR AR I [46,47]
Na"/BEt  SMCT1/SLC5AS Bi7 RIS RER. TR, SLER NSSCFASMEBIESHRA [47]
SMCT2/SLC5A12 7 ILER SCFASIEEFEADERITIR [47]
GPCR GPR41 By, /NpLERABE NER. THR {BDCAREN, MHlizBEEs], feifil-18. [19,48,49]

Foxp3. TregPARIL-10897=4
GPR43 7NN i i) JBR. RER HFIHENFES. ([ Treghla. PIMEKIZBIE [19,48,49]

B, GLP-10W. BHRSHBIERSH

4 70IL-18, NLRP3ELE, (RIPIECs
GPR109A b7 NAN 7 A T8 [ TregBIERERE, HIFIE, BSIL-188VE%  [19,48,49]

=, [BHIgATDIL- 1088, HHEINF-«BiEEE,
HOHIIL-6F0IL—1789FAT

SCFA: F25Ei8iNER,; GPCR: GEBIBELZIA, H: S8 HCO3™: thiRSRE S Na" fiE S IL-6: BNE-6; IL-10: BNE-10; IL-17: BNE-17;
IL-18: BN'E&-18; Foxp3: Y3LFFIERINT3; TregBiR: WTMETAR; GLP-1: FRSINERFFAA-1; NLRP3: NODIFAEEIBIAE/IVA; IgA: 23K
EOA; NF-«B: R F-«B.

MCTA4(SLCI6A3)ZH HELIEAE, /- FSCFAIHHFPE IR, 3Rl &E T RAENA L EMCTI 31
HIE(H'SCFAs = 1:1)"". SCFASTEANMIPAMEIRE AT R T IRBEHURAD Mg 3.
PG IR N AR IV 0 A e s 1y e DA SRRt 2 . B BMEAF LR SLCSAS, AR T iR thiE
TEAAAL, SCFAs T EEIT AT L2 ATE  ISLCSASKIAIE R BE . TE B L4 s KRG &
VEF, 7E40 00 P 38 i 0 41 88 (3 25 BB (histone SR, BB A A (wild type, WT)/IN R AISIcsa8 /N 4>
deacetylases, HDAC). F=AResIFHANIGSEAR NI ERAEL 4R AKX & (fiber-containing diet, FC-diet) Al
AR, TLFHEEE N A (fiber-free diet, FF diet), X T4 AFCI £
J T8 9 B AR R FRMCTIRIEFIThRERA /N RIAEER . Bl IR 7S Stk DA R 46 1% 98
R FRZIES R AR R, RIVNRE  FEEEE ER. M TRAFFIRE /MR, W
o B rAMCTIZE R R L EE A RIE R L N4, FIECs  IK#. PERFIRE. PR FERFCIR &/ R,
R FRFE M IFN-yRITNF-05, IHIQT-PCR. HJEEN  Sicsa8/INRII/INGFNZE g i ™ 5 . AARAR, HasiglE
A AATEAMCTIHmRNAFIEE A UK RERE  H G R SREF S 4R, /N B RS
K, TRIFIZREIBFES), MCTIRAR N HASWNT U 2W S EER, Xt S iR =240, Bk
B-cateninif BT P A 90, Z0m i i A AL RO W 98 G 8 . ILAh, Slesas /INRAEADSSIEIT fa TN
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255 R BIROISCFASEVEE IR IRETNE. A: 4517 FRZ4HIaN, SCRAs - Zhm H B2 AMCT 1 (solute carrier family 16 member 1,

SLC16A1)HIMCT4(SLC16A3)iBd CD147HBIEEFSHE A B I, AT LI Na (RE I ASMCT1 (SLCSA8)#H 1441z, B: 14817 bRz Ailiarh,
SCFAsIEIIGPR41, GPR109aiBiI A, BEMAIER T, 2 586 d; C: SCFAsifid GPRA3IE AN, B IEA T, 2 5IECsfifE
)imé&%%é)ﬁ%ﬁ’ﬁ%#& GPR: GEEI{%H?’&%MK, Butyrate: Tﬁ?; Propionate: NIS; Acetate: Z@ﬁ; Nicotinic acid: JHf%; H': ;ij‘%%, HCO; : PN
SHRES T Na" INES T Ca™: #5581 MCT1: SIRELIZE I 1; MCT4: BURIRFLIZE M 4; IL-6: I E—6; IL-8: FI/E-8; [L-18: I/ E-18;
NLRP3: NODFEZIRE F398ME IMA; AC: BEHTRIAVAR; cAMP: FARERRER T ATP: BRSNS B =% HDAC: HE A 2R UiE; PKA: &H
HEEA; CREB: ISR ER TS A&, 1P3: —FRAEE mTOR: EIHAEZINEN; GLP-1: BSIIHZEEk—1; MAPK: 2220505 LER
s STAT: (5515 S MRS B 1 stip 12 7y I BPEHIARSE S -1 dkk3: Wit S8R Dickkopf—3; socs7: ZHIEEEFZ SAIHIEF—1.

R R, B2 b RS AL T, 1ESIcsas /N
P, A BT AR R 15 3 X T (hypoxia-inducible
factor-1o,, HIF-10) &1L F#AK, TISCFAsTE N REERY), i
MSLCSASSHIF-1adk &, FnFifae =) thap,
Sle3a8” /NG TR 45 1 5 R ARt 5 I8 AR TG PR, T2
FIE AN, WA = - PR T (trefoil factor, ITF)H )
TATATAZ IR T RS, 45 G2 40 e ] AN 155
KRR, 25 F TR, SCFASHIEIEAEIBDI K AERGTT
h RV B IOVEF, XFSCFASHIEAE BB % 5
BRI R B b R 4 P A B A I ) DA B 4
el B R S s UM k.

3 SCFAS{RIP % R {Hie
AR gt B b sz b 22 R A e, TR T — SRS 4RI
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B e Rs. SCFAsIEN I R A )5, Retsidid — 4111
5T IR AA R A gk, Horh i ST ) 2 2
AR RAZ, i R 3 DR (1 4 S 5 3R LA A TR
TR A BT e it i b R dn i ry 3 s, - ORRE I 5
N,
3.1 SCFAstt#t By b & 2m e 3§ st 450 bR At e—
DA IRE, AT AR 2S4S, fREF
FWFE. i TT BRI IR BNA A, o,
A LEOCE T T R T AERS R R Il AR, Hod e
PR AR = ) SCRAS /2 X — I R AN m] Bl fi 2 2
Z 53,

WA RIS, 2445 7 N SCFAsIk/L, b Bz 1A (1) 384 5
AN, KRG B R TR TG, 45
¥ - B A0 5 I S s, b T R E AR B
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I A ANE TR AEWistar K RIS/ BT T
R, 10 A2 JETEIE ST B PSRRI, &8 T TRACHE ) 3
DB B IR AR R T B35 23 = T R A, 42
AN TR AR A BA S R AR KA .

SCFAs4ERH AR it e EME I TR 5AP- 155

T E LA OGN, TRER SRR T FR R38R AP- 11847
(A ORI, JEIL T R R e RO B, AT AT LA
HIEPMAIE S (c-fos FIER K 1/ 2T WAL 2232, 55 40
JEIHAEE FAD 11, BRAR 5 4 344 58 A DG 1) L Ath S R K SF,
Wedk VAR5 T A I RE e M S TR, B I 75 S T
filg T4 Hh, ERKI2EZEAMEA K, MEMNMME
5%, TEHT-29F1Caco- 240 ', 2 BT R & s b A P %ot
ERK 12 BAA B 52, (Ha2 T B3 5 PKCIUE 7
PMA — [F{E ] 4 35 U EERK 1 2 [ R AL, $7n T R 26
EPMAIL A FXTAP-1i&42 A ) A /E . ERK1/2
(3t FE 5 S AT Bh T iaSe-fos, 123E H B A N EERK /2
B SR IAI “AEias” ) R, SCRAs MY AEE AT
ol bR 2 B AR R SRR, IR RERS (R I R At s
Ba A0 Ab, SRR T, KRR A R R A R
S M AT R (Y,
3.2 SCFAsHRI 1 R5 5L 515 04 . o i 6 o P 7
A 1 e VTR SRR i Fads vp AT S 2L
B, SCFAsH] LA 15 2 4 R 1 PR A S b e
S AL [ W S SR A R F I R0 B 1Y) 6 1

SCFAs 5 b 2 G PRA3SZARLE &, HIIK TR
B, A5 1 e A R SR A A, B R T 9 P AR A
JENLRP3 %M /MA! (e BETL-1/9 5006, - FLE T B
Caspase 1, 4 Jlipro-IL-18IF A, {EHFIL-18/11/= 4, 14
Fr g L iz an o i) 52 3 7. FEDS S S R4 g 4 /N R
(45 By b R Al S R 7, 7 i A 1 4 VR IR B A2 R TR
ERACFLE W T/ BRUILIE FHIL-18/K Pz 5 T Gprd3 Al
Gpr109a” /W&, R Gpra3™ /NS FIGpri09a” /NS A RE
DA S S K R I B B 2 I AL R 1)
W0, Ui GPRA3AIGPR109a% 5 5] 1 1L-18 A 11
W, HGEIBD. AR IL-181F R S — L8 iz i TR EAH S,
it Pearsontfl St T H= A Lachnospiraceae'™'\ 7.
FR AN R = AE B Rikinellaceae F\Porphyromonadaceae'™ 5
SCFAsH>, H5Myd88™. Irak”". TLRS"™FITLR4"
HR, RS S TLRIE 5 1E K.

BRItz Ab, FEAMES 2 GPRA3ZESCFASTEH
PERLZHM L ME— 524k, 25 5V R IR S A B
O 7= A ARG FH. PR 200 i 58 8 T {36 s 280 I P e
245, INEIBDER. 75K B A SME R ™ 2 BISCFAS
AT e PR 20 A A AR B, I BB M kA
MR M L-selectin mRNAFI/KF53RKiL, SCFAsZIELT
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GPR43Z: 5 Vi 4 e b S R b S 5, Sl
HUAHT B F ARG,

ZA H R IR J B IR 2 5 1 (single
nucleotide polymorphism, SNP)S5IBDH 5%, £ HF 7TilE 5L
IBD R b B A sk = 15 WA gy L e 4 i 1 0 2
HPHTIIR. CDII XA ST ATG16L1798748, RILH A7
T/NzEEE R PanethH il 5 WE D) e 24, 52044 i
PN ISR B 25 T PR S A, Jle D78 R A B P 00 A
HEH RGN BRI A TR T, AZ BRI S
CDRBIEINAG 2%, 1E 2D Cs I T £ 36 A MM Bt J5
BEJIRRART™. B, EA M ANE FR K RARA ), TEr /N
S bR T BRI R, AAEAN T IRER S M B
W T e BN, SR REK R A5 A A b T BRAC 2411
i, FEB-EUL . ZRBROGIA A A AR L K B D,
ATPHIA B2 BH, AMPARLE, p27kip lBEIRIL, 233
i1 V.

ARG A L ZIBDI— N L ERFE, fEIBDE
[ & A R AR s a), R T AR BRI SR
INEL, AZIREEA] 3 b R A R LR A ) i L 5
Ve I8 2R LR /N ODRE 2 AR vl F A5 M) A R B
3(mammalian target of rapamycin/NOD-like receptor protein
3, mTOR/NLRP3)I& 2R T LA S AE™. Horh, HIF-10
AR AR A (VL SR DR 7, HIF-1ou¥ B3 AT LAFD
HINF-x B 5 0 B AR R, 020 2, i4RE
% S M g TR R -, AE4ERE I B A S ik ) 1
ZOAEHANERFTR). T RREE 7 4 = A AR
1Y, H5 il TP HIF- 1o A2 E 1. I FITCHI R AE
BIEAGH, TERER AT LM T844H ML B R DI RE, Tk
ZHIF-1of 7] SFEFREIIRE 2. 4 Ritk— b, T
PR #h i I HIF-1oc 15 A R IR R T AR, RIS 7 iE B
TERERFEANZRLAA ST, AEJTHD A CH] 77 5P el 2 e
SN (pyruvate dehydrogenase kinase, PDK)J:[A 5 51
¥, IEHEPDK LRI 2, A5 P AR U6 525 W) (pyruvate
dehydrogenase complex, PDHC) & It FFAK™, PRI 45 iz é
MRS BEIE I B- K TR BR S A0 R S THEC o A, 1] 148
TP, S35k B AR, I A R 4ERFHIF- 1o
HAeE M. HIF-1om] {2 3ERS 2 F (mucins, MUC) 736, 15
MUC2. MUC3™VRITTF™ F-iff], K 2 1) L3, A
ER A E R A 1 AR .

IR RENS PR IRCD R S5 (N TNFa . 11-6/11
NLRP3I133%, 75 562 mRNAIFIENp62 8 [ (K150,
PRI RE E WSS N R ™. I 7Tt S0 B HIF-
1o HINF-1c BZ: 5 i 5 R B B 4EUS REAE 2 AN 7K 1 B3 1)
AP, TEARE AT, HT-29/ 41 R HIF-1a5p62 5 3l
TEEIIN, #RHIF-102 5 | HWRE F#IA; NF«B
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2 SCFAsEBITHIF-1iR R HIHIBMESRE R MR # KREZRZOEBNANETNE. A: 7ELRIAN, SCRASEIIHDACHTIHIIY S, (EitPDK
4K, fPDHC, Z54ap-S b, kR, s sy, (el N HIFBES R, G TaiaE; B: E4AnlaA,
IREPABHIFREBIS PSS, FIEE Hpe2ZRAH NN, NF—«BRFER(E D, #id U SHIHIHIF-10; ISEEETImTOR/NLRP3i81%, TNF-o.
IL-6AINLRP3[ZK. SCFA: FE#ENEAR; HDAC: 18 AL CIHEES; PRC: S HEEEC; PDHC: RNEHERNEEEE &4 Acetyl-CoA: Lk
HHlBA; TCA cycle: ZHRIRIEIA O, 5 NADH: WU RHRIENZ BRSNS — R Hiik; sOD2: S VER2; HIF-1o: SIS FRF—10;
mTOR: SBIHEEEEN; NF-kB: #HF—«B; IL—6: [1/MZ—6; TNF—o: [FEMFERF—a; NLRP3: NODFEAZ RS 93 4/ MA.

25 7 5NLRP3IE B T45 5. XA L2 B P A% RTINS CFASTE il b 2 B e (v B
TR AR R, SHASEPIIRE— 8. HIF-1aftfae ZMER. AMPHIECsHIPaneth4iff= 4, REWEHIER
PERE AT LARIHINF-B, MIHIHI {2 SR B, siRNAYT AW BERR AR, AMPIIAS R KGR AR E . R
ERHIF-1a5, K PHelaZlMIIL-18 AITNF-o 540N 7% AMIKAIC-EIBHE RWREGEIER)™. GPR4F /N R K
SNF«Bra4, Hin vk 5™, I NF«BIRs  WTNR E AR eglTTyAIB-defensin 1. 3. 4%k
JEVESE S p1OOFIIL-8/K 44 0. [FINF, W] WNF-«BEFEDY AP R, CRSCFAs)E, WT/NR IR eIy F1B-Bli
A20. Cyld. DDX3. IAPIFIXIAPImRNAMIZE K HEVE EA, MIGPRAZ /NR AL, $7RSCFAsIE
P, BARHIF-10NFBIFIHIAREIAN, Ei2, & T GPRA3MKAH Ty AL Bt b B 40 £ FRAMP. Bt 4h,
SR T R DNHIF-1a it 5 7] PR NF-k BIIFI RN,  SCFASREBIEMTORMISTATS, FsiRNASEF PR
HEMRZAE FH T e S MR 5 R 5. 4% E iR, SCFAs  mTOR. H siRNAKERMERBRS TAT3 43 Al #% 4MSIE
S AR AR S A R Rk AR, ReglITyRB-Bi AR () 5 I ARK A WL B AR, 5

M fi 10 8 FEE P e A BT R T A B0 E m TORMIS TAT3 K 5 AM P
A AT, SCFAsH T AMPF= A= B A GPRA3KH 14, HH.

4 SCFASIRIP ImERRIFIE mTORMISTAT3 X iZig& % AT — I FIE .

i 388 285 5 5% 1E i 3+ 2 3 Y I R4 R IR 1) XL SCFASSTE & V) B bt b vp A i 75 38 th R A A

HAEH, RHEME B4, FEHiEPanethd4l]  2/NIIYER, SCEAST#ITGPRA35Z4A, (it b
Jil 53 WA IR K (antimicrobial peptides, AMPYRIFRAR  4HHIXIAIL-18 BBk, MUC, 4E5E7 BRI 2 B,
AP W HIMUCHITFA R, Bbibh, iI0F R E A MUCHIF 4 BmucE R K, K, mucl . muc3. mucd
A(immunoglobulin A, IgA). VEPEREARZBEILEE . $kw i ERIMUC, MUC2 2 5 iE 4 W MU CH
H [ (heat shock proteins, HSPs)%. K FRATIEMIER, & &Y. MUC2R A2 RVEMN — M E [, i 52 F
Al D BN B A B I E R AR B E R, FIR o TR TE B AR DG, (e I T SR 2 R O I B R R T
TEYA DR LTS B AR VR AR, a AR TgALL BT KSR BERE AL, WrEh e tE, H
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DL 5 A B B R 492 B B (0 4 Y. B FREse T
R EhIE I /- EMUC2 )3 81 AL A P-1F1 ZEAL/ F R4k
(acetylation/methylation), [A]iF 2 5MUCKIA [P H4%
T RR LRI TN R £ AT S LS174 T4 iiM U C2
mRNAZKFTFHE, 1Z/EHEEMUC2E3) 1 N-947/-371
Wb TR SNEIX, FEIXA DX 45 [11)-818/-808 4k I T — A
TETEIAPL(c-Fos/c-Jun)li=oofth, /-3 TGS E3)
TR, IR BT BREE WM UC2 1R 45 5 418 (A H3
FTHAR) Z AL I A MU C2 3 57 H3 ) F 3 A 5.
ZICAT I, TERAMUC2H 4 SMUC2 B % 5
FIEHG 2 MREER. €£—TARS M7 H R,
UCHEEMUC2Z5 1 B A ) LA % 46 i R M s
SN, DRI — 2 AR R A RF R 5 B 1k AR L DA (1.

ARG e — A 2R MK &R, SCFASTEIBD
TR LR AN B, (RN RT A AR, iE R
IBDI A S B B2 X, MSCFASTE A R
(YR T Rt E L — BR. TEARSR I T, ML 52

5 SCFAs/s&f#i& R ZARRIB)BY KRR iERE
IECSIKEEGIMI S5 B h ) “BITN” 4ERE - R4
EVE S AL FRA, XL BTN FLgn i rks
B, F045 B35 %49 (tight junction, TJ). 6 B4 AIHRRY.
TIFI GG KGR 2 2 435 1 S B ) SR B4 4. o, TT
LT HEARAN M 2 ], R ARIF GG PRI TI, B %%
8 M Claudins.  Occludins 13} 4]/ (zonula occludens,
ZO)EHK, W LATEAH AR A A1 i — 3 P8 Bk, [ 1k
RAFPTHEN, RNV 5 44 1) S EEH L.
5.1 SCFAsYE A T % %% 8% G TIEHIA0 55 s
VT T A 0 E L, TV A Claudins /&t —Fl A 1 75
A I, b, Claudin-250 /N B ES 1Al K B
A ERBIENE, I, Claudin-2- S 21 7 B 5 57 P A5 R
(B T eI E; ZzO-1Moccludinll| 52 M, &
AR —M R, FEEPEER, 2 PRI i 28 ) o
T RN SCRAsK B8 i 3 K B (LR A B %
B, (HZ H A, SCFAsKT T 5% 148288 A IR AL
Al 5 4 0.

SCFAsHe & 5T bt bk fig, LATI N H AR 4
\\\\\ tbanClaudin-22 T BRE (1 32 ZE 80 5. F T 5C
WESZAECaco-240 8 HTNF-a. IFN-y Al 40 g/ &
13(interleukin-13, TL-13)7s N 3L JECAEAMI, SCFASTN N
ZEIE, 1ER24 hE™, SR ER TR LLETNF-o/
IFN-yi%5 S TERFEML, HAPHI TNF-aMIIFN-y/ 51
Claudin-2/KFTFEMIC audin-3 7K A, 1A, THRRERIE
0 7 IL-13 S I TER B A Claudin-2/K P T+, 3715
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TNF-o/IFN-y 1 T BRI AT LAZ: 551015 5 b 5 e b D REAH
FFIAMP-I AR F . TNF-o ™ RITL-13"738 3 PI3K
B{{ Claudin-27KFTH i, A nl LA T i)™, PI3K
TR R USSRV AH O AKCEER ™. f Ik, TR
it 14§ e Claudin-2 (12 & AR i B PR D BE IO Peds, A1
BT DR P et B e B A R S (VR T 7 SR B ).

5t /& B H (synaptopodin, SYNPO) & 5 —Fii it
fIHHDACS T Iz i bR RS E A, B
AT R B Th RE AR 1 A 0 1™ TETS4d i rh K
BISYNPO5ZO- 13L& A T b 52 4 Jfd 55 5 3 4 b
SYNPOHUAR E A BAT AR R, 0 A T AR i
FIIX 35k 87 i phalloidinge i 2w, 1S mM T 1R 5 S LS
R [ AT R S IS YNPOR 7K T 2 25 vy T 0o R 21,
SYNPOIMEI TN R 220 %% . N A 4T 4
FEAM MR AR 2 50 1 R bR R Th e,

A TR BILEDSS T IS5 I, SYNPO
FIIA T & PR, JF A A UE RIEREAN L
B4, MZO-11E KT I e . HZTNF-o. IL-
1B+ INF-yib 3 5 A T844H L -1, B WS YNPO mRNA
TEH B I, X s a0 45 I UL T RAEXTSYNPO
I2IE AT AT .

SR, AR T IR ERE I HIHD ACHR Y
SYNPO, Hxf b &5 thfedid Nzl & A 5SYNPOI
BRI, TSYNPOR M HEYI T A, Ehe
Ve WLBh 8 HE AL T BB IERAL, HIR B — s SRk
G LA S AS BASTH PR AL, SYNPOH T ol BN B A1
d(a-actinin-4, ACTNA)FIFIE"?, H{e it e e R %R
AbEFEA, S5 BRI AE I ThRED, RN, TRRA AT
ACTN4(FIL"™, FETSAZAMI, | R h T LAt INF-actin
5ENSEAKIE, H2, SYNPO gl iZ g 5T
HEhn. B, TR ENENE B 5SYNPORHEAS 53|
ERanp g D E . BEEVRAN, BRIEZ
SRR AR, SRR AR LS, LU AIBDRGRTT
FEHESH IR FER.

5.2 SCFAsiLit % & ey ' 7EIBDEE T
B0 T AL B R R DA K b R A A A S IGE
FLARWISCFA AT ZEfift/IN B 45 7 3 BEAZR AL, L2201
IS CFA st 1xb P i 7 B v AL B I U (adenosine 5°-
monophosphate - activated protein kinase, AMPK), il
(myosin light chain kinase/myosin light chain 2, MLCK/
MLC2)iE %, F/1F(protein Kinase Cp, PKCP)iFRIL, 1
Z0-1. Occludin. Claudin-3f1Claudin-455H7 I 57 4y
B RIS L, R R ERNE RN AT
AMP KIS ) 7N 5t 0 11 435 M 48 500t BRI BRUAT 1A J
M, gl R PERFIL-18, IL-1B, COX-2, iNOS
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3 TERRIFAMPK/MLCK/MLC2EERS 5Z0-1IVEMRD- FHEH. T Bl it AMEN, 25 SAMPREIRAL, MIHMLC2AYRER L, 12
FEPRCP2MIIAERAY, p—Cxd37K T E, B EREEREIVEL. Butyrate: ] FS; Ca™t #5551 SOCE: 51 FAEINCa™ i CaMKKPP: 45
T BRI R R EEER; AMPK: B HEAIT (LA Fs; MLCK: JLERE (i, MLC2: ILEEE FiesE2; PKC B 2: EHEEECH2;

p—Cx43: BV ARIRIEREE 43; ZO—1: [T BRIEE H -1

HIL-6FImRNAZKE- N R M A5, M b %
W EREE F Claudin-1, OccludinfZO-1 ()35 7K 7 T F4,
Jor b 7 SR T 8 i, AMPKB N ] DA e ix — AR p 1,
RIAETHZHEIBD B v, MLCHERR {k /KT 55 2 8,
MLCK 38 0. 45 F Caco-2 4 B R, % B AMPK
A 7KF- T = T LL3 B Connexind3(Cx43) A TE LR
36801 K A AL, Cx43 5 1 Z0-1456 PR AR IRt
N, (AR b IZO-1 T8 5B ke e 1) S 3 i B,
B T W b SRR, Miaos A KB, T Hab
A S S AR ANCa™ N i(store-operated calcium
entry, SOCE), ##i%Ca”/CaMKK B %1%, MIMi#i%E AMPK.
T RN B R ) E MBI MLCK/MLC2i& 1%, H
H T RN R HEML C27E S er 1 9AL (1M R Ak /K T FAARG
PKCP2f1Ser6604kBPK CB1 (K1 Thro42 Kb ol ik /K -1
IR R A A 7 L E3).

DL RS RERW, TR 5 AMPKE L,
M HML C2 K B R 1k, (2 2EPK CR2 M BERR 1L,
p-Cx43(Ser368)/KT-Ft 5, (RHFZO- 171 B 5 % 42 (n (&
3), FHAdrgh A 23 ) SO0E BRI stoKCP T, AR T
Caco-24lIfuH B2 B E A, A5 BT GEIBD. ZALH]
WAIBDAAYT H AT ISR UL 2517,
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6 SCFAsZlMfAZEIR R FEB @B 1 R07K BB AR BRAYIR X
TEX A CD S S IS EEAT BB 4T, B 72 5K 0 A
Jo 38 35 1 5 A R 0 R AT T A L iy 1 D e 1 .
J¥r b Rz 2H I EA e B 1 B B R R, XA B TNy
TEEE TN N BIFE T 2. fECaco-2MHT-29
A, 2 mmol/L T FZi% S TERY & HHiE MK, M8
mmol/LH ] BRi% SIEE M N, Caco-2iG2E =D,
R TRRIAT g L fosE 57 ST A 5 R
At T2 52 Jl R0 M8 e B (Vi M. 2 AR
RSN FESCFAsZ 5 31 1 /K FLARJR (115 v, SCFASIT)
VEEE R Gl i 485 1V . 3 0 B B oK 4 (R 23, AR AR
FEN: TH>INIE> LK. T IR W35 TNa's CIFIK
1153, (HXTHCO, WA 5. SCFA s n] @i /5451
R AR Y cAMPAZ HENa IR,

7 B

25 TR, SCFAsAE it A=t =4, 75 f2: M fi e
(spdg. JoR TR L, 15 is v R i 18 2 I
B 2 I BR R 2 B 32 563, SCFRAsIRIT 2 LI
RORELBE R, AR BB, SEARIBDAEIR. H AT, —4
E B AR N -2 AEIBD YR YT HR R I H
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Abstract

Irritable bowel syndrome (IBS) is a common chronic
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functional gastrointestinal disorder. Brain-gut-microbiota
axis dysfunction is an important pathogenic factor for IBS,
in which neurotransmitters and gut microbes play key
roles. The gastrointestinal tract contains large amounts of
serotonin (5-hydroxytryptamine, 5-HT), a neurotransmitter
that has been strongly linked to IBS-related symptoms.
More than 90% of serotonin is synthesized in the gut by
enterochromaffin cells (ECs), and certain intestinal flora
can affect the occurrence and development of IBS by
regulating 5-HT and its metabolism. In this review, we
will discuss the role of gut microbiota in IBS by regulating
5-HT.
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D

Wy 5y ik 47 A4 (irritable bowel syndrome, IBS)Z—
Frow A1 M B M i o) AR e AT R k. In-- ko
oy e AFEAIBSH — M EL R A &, AP
Ah 2B R, MM AENARRAEE XN, B
i#i (gastrointestinal, GI)&H K &9 o iF £5-F Ik
(5-hydroxytryptamine, 5-HT), £ 4 W38 WP 4 —Fp49 22
i, A 5IBSARKIERA A& E DB R ABILI0%4) fo
7T W il PE 44 4w e (enterochromaffin, EC)/E Wit
AR A, IR N B3R 4 AE T VA AL S-HT A
R AIBSEI R AR . FEALZE N, BAVHE TR0
i ARA IR N S-HT A IBS ' A AR 69 4 .
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KB Wi AR S-R G W B MR A R -
%

DR E: 1 5 i3 4% 44 (irritable bowel syndrome, IBS)%
— b LAY B T AR AT R A, P -t A A B A L
AIBSH LRI Z —, L F, 5-F A A —Friv 2k
Ji, 2 51BSH & E ik &, LI 1630 1 AL T VA
i@ 3t ek & 5-# & e (5-hydroxytryptamine, 5-HT) &
HARMF e IBSHI K A& L.

ERSRIR: S, 12, B BND, KRB BEREEhEUs-HTH
BTG OIEPRIEFR. EFRENBIRT 2022; 30(21): 941
949
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0 512
Jit 5 B 47 A1k (irritable bowel syndrome, IBS)/&— &
VRN IE . e 32 B R R I A IR TR e
PEHEEE S B BRI et T IB SR
A I S ) R B S AR AL, ERIA N — A TR
PRSI AR HEE )15, 2 ST 5 IVARHERIB S 7
AVUFPIE Y J58V5 7 (diarrhea predominant IBS, IBS-D),
§F4 7 (constipation predominant IBS, IBS-C), R &7
(mixed stool pattern IBS, IBS-M)F1 A Hf i& 4 (unclassified
IBS, IBS-U)"™. 7E4Ek, KA&10 NFaifa I A2 25
M. 1B SIS 2L AR P WL N T%, TEALFELIH11.8%-
14%, 7EAEM . FESEILIX £0415%-21%"4. TERE, &
[ 1t [X P SR AR A AE 22 5, SR R R4 N 1.4%-
11.5%, Hrh, LAIBS-DICAE K, 5 AR KK
66.3%"". IBSHIEI R SR FRSHA N —
TiET X IBS IR PR Meta 7y b {2 7, IBS-CHE 2ot 3 A
U, TIBS-DI 14 58 i WL, KR4 2 TITTAR ik, IBSHY
TR IR R 2 PN R, - D Re R AL iE
WIS . Bl (gastrointestinal, GI)EZL, A JIE
AR N S TEIEEVESE N RS AL O BRI (A 25 1S
MHPAR) e B issh i G Re G ATg 3t
1 T JBt S,

177 7 € S /| R o S 1 71 R O~ vl e
B0 T AR R AN 5 i 2 18] R [ 8 1 ) .
TE BB R L) 40050, Horh — S\ R 2 fd FEE AL BT
DRI N TE N A ERER T U T
&, HRR TR ] BT T POIRFFETT. RAT
W15, e A E AR AU, 85 B B A i
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HVE T4 TR, RN, ST T 78 % R 45
HIIE S K B AT Re R B2 ek 2 1wt 9 R,
i 3 TR A I O 25 Fh 7 20 XA 42 2 i (central nervous
system, CNS)FI B 18 RFFEE, 754 a0, fmiE sl
VP20 PRI RGN K B =K
Matto) e 2SR A R RN R A i 4 AR
Wi RSP RUIE . BT /RZZUGER . HARIESE, #B5 liE
A A . A BETE ST CNSI R i R
BLIE I 8 S A 4 N A AL, G 2 PP AR
W R HATHE 15, AFESEE R W72 (short chain fatty
acids, SCFAs). {XZJIH1 1 (secondary bile acids, SBAs)
AR AR 5T, A e 5 i R AR O 1
A5 A POV AT L S i o o e R A 1 ) A N 2T
4k, BB K IhAER. SCFAsK X4 R4
AN A R A o R X, R AT, Bz
SCFASZARFFAR/NR/NE T A A BTk i, JiE
AR ) 55— P2 HIClpB, A& —Fon- 4 22 40 BRI R TR A
W), BEEHEVER T F b fr 2 R SR e 4t
A2 TR, 75 R MR, T A R X R T
TR TR DUEI RS L SR A A SR IR AR KA LA,
AT DUIE I 5 4t T £ e R R AR i T A FA Bk
SEEU. 2 IR AR B TB S £ 35 1 i 1 o A AN [ T
fe sz iR H 0, 5 R LA L, IBS B et A
FERUIC, HAE RIIB S AL H i i 2 FEPE A7 A2
ZESE, QIR BEAT B /EIBS-CR# b & B, M7EIBS-D
S o B S PR A, B A IR RS — e
LB, 6 T IX o A T n  Fob, X — #4078
IBSHI AT R B VR, AW FCIE I, 25
A SIBS 1 3 B EE RO BAT 558, Bk A 51BS-DE
B IR KA A R B R IEAHOEPY, E T X TIBS-D &
B W ARHT ST R B, S e AL AR L, IBS-D A 1Y)
FEMFAEE SIBSIER R EMEAR, UH 2 EEERE. i
FO B BT B AR 2 B, T A R kD T e R
B2 JE AR A R A B A I B AR, UERH T AR AN
FLTE 2 AR SR,

IiE & 5-F2 Ui (5-hydroxytryptamine, 5-HT)&—
PR i U R, B — M EENE T T,
TER A T8 A=A, B T AR XA A — &
FIFER DR VR R, o, dRXS-HTHE Bh A& o2 il
Wi is sh R o i, &S 5T, it
90%I1IS-HTHL T B i, 32 2L i /i 18 P8 5% 41 i (enteric
chromaffin cells, EC)&r . 5-HTIG B 75 2 PA AN 5] 1)
B R B (tryptophan hydroxylase, TPH): TPHI1FI
TPH2" . |3 = BAEAE FECHN T4, 1 i 2 )
AR 1 T A AZ S5 P AR R A1 A e e B0,
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AR TPHAHEA N S5-F2 (02 IR (5-hy droxytryptophan,
5-HTP), J&7 P4 05 B Itk s B8 i 2 B (aromatic amino
acid decarboxylase, AAAD)HE‘E?E?'SIS—HTWAO]. gz el
M &M S-H T A T A B FI s 22 70 B 2 Fh5-HT%
RRPEER, WATIIEIZ S Bn A1 T8 A i, 4
FeliiE a1, g /MR B 10 £ RS-HT ATy b 4
B2 o I 25 #5184 (serotonin transporter, SERT)
PGS BN AN KIS, B — 30 N LR S-HT
Bl i /R IS ERTHE 12 il A7 T~ ML /INBR A 1) B805% bt
Hh, B I /NSCEEN MLARAE IR, 75 5E L8Ry E 500 T 4k 55T
BRI RS /BB AR S-HT, A2 AR,

1 ImEEEHAT 5-HTHIS

i 3 Hh (R B CHE M A4, 25 R ek S5 SR 77 A OB T
5-HT, A L8z 254 A= vy se g i i A P A/ a2
MR (R S-H TEEZE IR CHi & . C R,
eI A4 (specific pathogen free, SPF)/IN iR 1) {H 1
VIR 2IGF (germ-free)/N Rz fls b, 84N T fpiE
PS-HTHI S &1, 30— 0 AOm 7 B RIESE, NI
R R R ZF I BT ] Uik 45 18 B 4 & s 5-H T,
It H AT DUl S8 INGF /N B A R E T A A I I
KIS B AL P S-H TR Y. Reigstad@E ANk
B, Wi A IS CFAZ (R EECr ™ A 5-H T
EN . AR RN, W TE A A Bt
SRR T S AR e AR s R s, b nT e sz
T WIES-HTIA R MAh, BRIRAT R & . FERRTE 8 A
BR TR R S 70 1V T8 F IR T A B 3w DA i s TR
R B A S-HTY, I — gl s, WnFLERe . 4
BREA . KA B8 AN 5 B A0 i R0 (= R & A
FES-HTPL AR ™, KT RIS TPH I A2
5-HT AR {A-5-HTP.

RN S-HTH) & AT A (5 = BRI v]
FAH e TPHE A AE 55 A %), 102 H FFF(55-HT
AR AP S (Y R (TG 1 254 50 KR, Nizakizwanayo
& NP K IgAT HiNissle 191 7(Escherichia coli Nissle 1917,
EcN)ZCHE B4R/ N R B ZH 2R, RINA L F FE T ENF AT
FEINS-HTZRIEACT; SRIG 20 Hrs-HTAEY), KILECNRE
i 7 5-HIAARIE L. Wang®5 \PVRBLR 2258 AAF HGG
EiEWLactobacillus rhamnosus GG, LGG-s)7] LA_E 1
T8 L A HT-29 81 Caco-240 i LA K /)N iR 3 2H 21
SERT mRNAJ#KIA.

2 IBSTRIBDPImEEESETI5-HT
10 F- s A e () 2L, 5 R B A I 2L, A
NREIBSHI— AN EEHURIN R, i v i 4
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e EAEEN “AaE” , WA fEEE B ERENEUR
P AITERE 26 1F T a5 T A8 B I 21 B0 0. 12
AUFOUT, BOW AR I N EA 6 I R
IRT TiE R E Y 2 R PERIRES, HBLFTIB N “ it
AR, BEEREARIE “EREERE” . DA KE
W FCAUE SEIBS 8 B sh s AT i i B T
EREM A S BB RS AT, miE
FrIE DI RESZ 0158, XL W AEIBSH A A3, HoBk
KR IR R W, MiE A P A AT LA R IB SIS
AR, 5 1BSHIMZIE JMEIRA 55, A Fi R HIBSE
R PN R T T R 1 B S A 00 IR 2 (R A7 E A e,
S-HTHE R 238 51, £2 S1BSHHEAE B o,
[+, 52 21l 18 B R S

2.1 B ABBTRAYS-HTALIBSHEH A FE W
BN 1R N IB S s B AR BEEERI 2 —, 72 5
FCIB SHEAE >J 15 58 1 32 25 R Mgl ol A i =75
5-HTZ51BSH3) /1 7 O K& T TiEss, JLHAE
MU Tz 3R, i 7E R B, NR & PiAE R a4
wk e, Hoil v 46 1~ LRI B AR PR US4 52 2040, B
5-HT. TPHURIRZ AR BT 1] B REG. TR &
YIAIS-HTPLE & R (tryptophanase, TnaA)FE ] AR}
N5-$2FN5|WE(5-hydroxyindole, 5-HI)FIiFE A2 i 14
R, T S-HIRS I 0 45~ WLAH i L LAY 45
TETE R WS, S m sl 71, Il N S s
', S-HIA AT LA B g 55 4 7= A= 5-HT. k4, Karaki
2 NP SR S B TE S A= A AR = S CR A I A
FH TR AR E FRIAE DS AR S-HTREIG, 48 =4 iz
BN AE.

2.2 MhiE B AR 5-HTA S IBSH A 5 & A0 R
PR R R R TB S 7 — B 3 AR B A, B A
F2 5| RIBSOEE R IR I £ 2R . i il A= mT L
JE I RO AR T R R R 2 T LR
DA PR U, B8 30 3 YR P v ) 9 Sy S vE
R 1o P A AU i P A 0 B e e S-H T L
PRSP, AH A @ R R AT 4. 2k
PR SR R PRI, ZhangZ: @ FILncRNA
XISTUTERSERTH A, $2 = MUAMS-HT & &, 3808 /N
TIPSR R, 248 W IBS A I3 A B 1E
TR K R A 5 R P A T . A id@ ik
S-HTA 5 HIZ0 B 5 it P BB AR 5| S (1) S R 2 —, 1
S-HT3SZARFEF AT UM 585 BB, I dm”.

2.3 Wil A AR Y S-HTA 5 IBSH B o 4k i
Ji71_E )52 J5 [ (intestinal epithelial barrier, IEB)/Z#h A A 855 Al
B A N RIS R e 1 S . — U, — T 7 PR A S A
AVIRBUR B, BRI E TR KSR
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W ABS I AR ML STEBI A 45 7. I AR 78 R 3
IBS & S-HT/K VT iy HA% il A7 72 W B B i dg, %
DUASE S R A b, IR R IIBS B
g R U, N SERTERIAKF R %, 2 i FE B
S-HTHIRE 77 535 BRAR, BEIOR T B el 2R, sh9)
TR, NBE S IBS/N R AR RGE5-H T
KL, M TE B B T AE H BB A, B i /N R ) 2T A
HRI4N i A AT B1HRJ5 # S-H TR S, i i 1 1
InSA e Ab, f b R B i T BE A T i 4 S-H Ti@
S-HT 2% S 0G5, miRS-HT, 245, /N i8S
PR E ™, EVEAE A IETEBRIIBSII S &, Jigidis
375 1 R G 2 R IR S o s ™. Pl T
DA i 4 13 FRITE BRI R 738 1) S8 248, 38R IE
R, A dES-HT, 3Eif 5] 2O B 1 N,
EH L TT D, Pt T R T B e A A AR A e A
MS-HT(E SR GIE R DR, 25 3B SHIR it
.

2.4 Bpif H AR S-HT A S IBSEERE K 8 A 5 98 5+
iy 28 FE 9% R AN G S8 SIB S R AE B UIAHE, 5-HT
TE 7 i T 6 5 9 0E A G 8 Th e T Tt R 45 SR A,
S-HTIIA BRIV HUSZ 2L YU RN G2 4T AR 42 ),
I i3 A A T DB T S-H TR B AR 2 51 g%
YA AR 70 RN, IBSHEH S REUTAE S, I
NN G ANAIRE(LACD3 . CD4'. CD8" T4 A
RANA R ) A 2 40 IR T 3 ™. k4, 1BS-D
EHERESERT/KT I PR R0 b 5z Py ik L 44t i A0 A
RN 5 () 3 A 5, R E A T DA R
o 2 1 50 R il DA [ A S IR, T o5 i = i
S-HT A28 20 M A J5 AR 1 23 A %, T FCAF i
A UAEEE NES-HT/KF, RIEFLRIEAD. GFEHIR A
FRLAT V8 AE P ) 77 0 Al A= 0 3 R 3 2 i v R T M T A
MRAIHETE, RAE GPE TR, (EAER IR, HiEw
BERIAR =4S CFAT] fg il GHE (B2 /4(G-protein
receptor, GPR)43¥3i5 75 FECSBAS-HT, BEM G 5-HT,
SZAK, 1 RIBS B i e i) .

2.5 Wi B AR AL AN S-HTA B1IBS M ik o #E 5+
B N WA 2 3 AP B A 1) b R 4 R, XS
WAL M 22 R ORE TEOAS R DR )5, G A IS
OB E MIE S REETERIEER. Mok
ZIUEHER B, [ A 3 A2 M 1 253 R IB SR — 5 AL
AT R R 1B S B e P 73 W 20 B 1) FE AR AE S
XA Re R EABSHI N EBUR L. 3l ) G4 1B S i
RURSAED™, W8 R INIBS RS TE 32 (g B2 i 250
RELJE, PN 73 A 2 B 25 55 R PR 43 HA LA A 2 28 L 43 1k
ZARF A, U S-HTIIECAR M W 2 40 i 4 s

L
il
4y
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WEZ—F, ECAIMLE L2 =M, T EiRA
Wl R s fRE. — BRI 50 R, IBSHEE E W
HHECHH A & v TR R 23, A TPHITER 451+
[ B (R KP4 e G T P8 AL R BT B AR A A #T,
R IR 1 BR S ECHN £ UE A <. Mandic 253 1,
S GF/NRAREL, {8 BT B 5 /N AR N GER
RIS AR S(ECH ARSI IA I I, TR $2 Hh iz 1
A LA BCAIRIIR B .

2.6 Mpih B AFE 1A Y S-HT A S5 IBSH i s 4K IBS H Bl
BENARE—F “FOER” |, BT IHIER SERSE, 1BS
BEAATIL R Z T 5 I A £ FE A EAT
Je Hod WIS AL O BRI RORE. ARG, AR R R
AES-HTIE 5 575, BB e YT R i i ik
TN I I R M 15 A R L 1 S AR [ Y, SRR 2 HIE
PEFE, Pt W S FLAR g = A ok - - Al A A
A X S-HTA R T ORI Py RS 25 AL LIt 7
et IR, 1BS S FIHIAT AR 25 S5 s A 4 A A
Aol e =F B AR T 1 R 3 B U AR B . 5
AEERFH 1 BEREERIIBS B AN, FHiEE
B0 Z FEVERNS-HT/K P 2 [ A7 (E AR S .

3 IEBEHRITIET 5-HTEY3I1BS

AT S-HTIR VAT T IB S 254 3 545 S-H T35
Ay S-HTHEGUR). IR S-H T 7 (selective
serotonin reuptake inhibitor, SSRI)%%, % F T-IBS-D, 7E I
PR B R A O, R il R R T A R
AFE—L AR . A AETTSEAY), DA 3
WAL R HARN, B A A i R S-H TR T
IBSHIBFFEAHNT /D, Bl B 1) 52 2 M g L LA I 3
YRS K 1 HEFE.

4 38

IBSHIRIWZAED) . O, e fMETRERNEmN. H
T, TSRS = A RR YT 7125 S-HTVE N i-1- i A
HE B2 BT, REVTT B W RIS A A, B
[EDGE IR . MRS SRR, 2V6 T IBSH) H 4R, H
X T IBSHH I[P 15 28 PR A g2 i B A S A
W MR ITAE Y R4, (R4 N AR R il s
BEEEH. N HETEE R BRI, eEAt
AN TE AR bR Th e, JWTE R AE M AT T 21
WA TSRS AR BETE B SR Ul 2 AN i) . IB SHIA R
ML A0 2 7 BB A, A2 iE s s D ae
JIE RS PR D RE . L2 W B N Ho g B4R
i Ak T WL i R B R - -t A R o AT
TIFRMGIT ITERIWT AT 18], BRI S B A
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Abstract
The cold snare resection technique has been recommended
by European and American societies and gradually
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applied in clinical practice. However, due to the operating
habits of endoscopists and the insufficient understanding
of the cold resection technique, it has not been fully used in
colorectal polyps. In this paper, we review the application
status of cold snare resection technique, its use in patients
treated with antithrombotic drugs, and postoperative
histological changes.
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Abstract

BACKGROUND

Schizandrin A (SchA) has anticancer and multidrug
resistance-reversing effects in a variety of tumors, but its
effect on oxaliplatin (L-OHP) in colorectal cancer cells is
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not clear.

AIM

To investigate whether SchA can enhance the killing effect
of L-OHP on colorectal cancer cells, and to analyze the
possible mechanism involved.

METHODS

Colorectal cancer cells were divided into control group,
SchA treatment group, L-OHP treatment group, and SchA
+ L-OHP treatment group. Cell viability was detected by
MIT assay. Cell apoptosis was detected by flow cytometry.
The contents of reactive oxygen species (ROS) in cells was
detected using a ROS probe. Mitochondrial membrane
potential was evaluated by using the 1,1,3,3'-tetraethyl-
5,5,6,6'-tetrachloroimidacarbocyanine iodide (JC-1) probe.
Western blot was used to detect the expression of B-cell
lymphoma 2 (Bcl-2), Bcl-2 associated X protein (Bax),
cytochrome c (Cyt c), and cleaved cysteine proteinase-3
(caspase-3) in the cells.

RESULTS

Compared with the L-OHP treatment group, the viability of
colorectal cancer cells in the SchA + L-OHP treatment group
was significantly decreased, while apoptosis was significantly
increased. SchA could enhance ROS accumulation, Bax
and cleaved caspase-3 expression, and mitochondrial Cyt
c release, and decrease Bcl-2 expression in colorectal cancer
cells induced by L-OHP.

CONCLUSION

SchA enhances the killing effect of L-OHP on colorectal
cancer cells, and the mechanism may be related to the
enhancement of intracellular ROS accumulation and the
expression of apoptosis-related proteins.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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45 =
=5

FivkF F & (schizandrin A, SchA)f& % Fr b5 + £
A H A i 4 % 25 B 25 bl AE R, A2 3R L5 A 4
(oxaliplatin, L-OHP) 7 £ & 1 % 2m JeL 69 V5 R 5F R A 2.

V=/: 4
ETSchAZ T A3 2R L -OHPY 25 A M % 4m i Z4s
YER, St AT AU,

Ti%E

Pk A FRmias A B, SchA% 4, L-OHP
2032 28 FoSchA+L-OHPE &40 22 20, 774 I (methyl
thiazolyl tetrazolium, MTT):&4) 2m feL & 77 ; X 20 e
RizAem ga fe ) T, &P F Sk (reactive oxygen species,
ROS)RAH& M 2a i ROS 42 ; 5,5°,6,6- #-1,1°,3,3 -
v TR R Stk B F A4 (1,1°,3,3 -tetraethyl-
5,5,6,6’-tetrachloroimidacarbocyanine iodide, JC-1)#R4t
TRAE & AR @45 3 AL Western blothe i B-2m Ltk &
J%-2(B-cell lymphoma 2, Bel-2). Bcl-248 % X% & (Bcl-
2 associated X protein, Bax). ##jtL & % c(cytochrome
¢, Cyt c)Fekf JF 84 - Bk 2 B2 %% & Biz-3(cleaved cysteine
proteinase-3, cleaved caspase-3)89 & ik .

ZR

51-OHP4: 2220 )b 4%, SchA +L-OHPHA A4 78 20 6% 25
S am e b m B s 1 I REAK, fm iR R B3
Hm. SchA#E¥E IR L-OHP-F- 5 #9 45 A 7 J% 4 i AROSE
#. BaxAncleaved caspase-3&iA . ZKFIRCyt B,
FHEAKBCl-2 & A

i

SchA3% 32 L-OHP*T 4 & W & 4 feL e A5 A5 A, b
TS 3R At MROSE MABAL A A2 B & &
KARK.

© The Author(s) 2022. Published by Baishideng Publishing
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FHER: AR T T & IR 48, 25 B LT ARG

FRDIRE: YA 30%-50%49 45 A % B4 3 — & 47
5 4 B3y Al 4 (oxaliplatin, L-OHP) RALR, B HE FR
L-OHP}& #0849 k. KPR 77 BokT F £ LB i 3 Ao
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0315
S E W R A A R WRERE 2 —, AR ZE AL
TR E EFHERA, s, SEREELE07 AT
SEE . AR, 45 B R IR R L R14.210 75,
FETRLINT.AN0TT, 45 EIERALR N14.0%". £170%
PL_E 45 B R BB A 2 i B AT R, AT R
SE B AR T B, Hor BLyb A (oxaliplatin,
L-OHP)& 4% B b7 i — 2597, Hh 2965 30%-
50%[145 B B E X L-OHPALI T M A BURATEAR, S5
R EEEBAY, R, FHRIERL-OHPRUSE K5
s LA A AR R ) i) A

PEFRE™, 8 A2 1 AR TE M o o TR A
JTHEREA 2. M7 H & (schizandrin A, SchA)&Z&—F )\
e AR TR RS R R IR R R B A Y, HEAH
v SPETANTAFE GRS oh ", e ios
SchAGFE>30 uM)TELE ipded 7L R R it Jag: 2 22 Fofr o
Je h AT o A LG e p-WE 2 1 (R 4 L ) 22 245 T
ZPMERVER. (H AT R I, FLAE/N (<20 uM)IS
Rt 5 7L i B 27 2% (doxorubicin, DOX)fi 2441 fliMCE-
7/DOXADOXIR, (HFHFEA 00 -9 D O X 24 24
(BEL-7402/DOXF1HepG2/DOX) LA K [ LI DOXIl 24 2
J(K-562/DOX)HIDOX U NE. PA Ik, 22 [ B SchA 3T
Ji98g ' FH RR L X AT 244 B RH LA FH R FH AN [ 2
IR £ B A B AN [T RIS ch A TRV L. ASHIF 70 32 P4
/NS ch AXTL-OHPTE 45 B iz 20 R e e i 14 1)

.

1 #RFTSE

1.1 A4t

1.1.1 £ %K A SchAIKA(LELE98%, B75: R094260)
W E it 5 BAL S BRI A 7] L-OHPtH (262
98%, B7'5: BD146411)I H _Eifg AR 4 RH I A
PR A 7] WEMEES (methyl thiazolyl tetrazolium, MTT)i
BT Te126)M H L2 s MRAAL R R F]
SRR R ¢ 6 R b c BB B 1 VAL A E (fluorescein
isothiocyanate labeled annexin V/Propidium iodide,
Annexin V-FITC/PD)RA & (T8 : KGA107). iHMEA
#%(reactive oxygen species, RO S 1 S0 A6 Ml 771 &
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H,DCFDA(T%5: KGAFO018)£15,5°,6,6-PU%&-1,1°,3,3-U
CHERIFFRMEBAE AL 0(1,1',3,3 tetraethyl-5,5",6,6'-
tetrachloroimidacarbocyanine iodide, JC-1)#R%£ekitA
I LA ARG IR £ (B 50 KGA603) I [T 75 9L 3 A=
MEARBAE R A A IR MR (TS : PO013C).
o it 2 bz A i 1 2 B R B (B S C3601). ARE R
HAL 22 K Jt(electro-chemi-luminescence, ECL)iAF &
%5 POO1SFM). AR A LW hric PR
IgG(HAL) ~Hi(Fe5: A0208). B%FFHIF &R 2 (A il
-3(cleaved cysteine proteinase-3, cleaved caspase-3)$if4
(525 AC033). 4t c(cytochrome c, Cyt c)(H7 5
AF2047). S AHEIV (cyclooxygenase [V, COX IV)(5
5 AF6549)FIB-W2) & 1 (B-actin; 195 AFS003)4L1A Y
H = RAIRHA BR A 7] B2k EE-2(B cell
lymphoma-2, Bel-2)fifA (2% 5 : BS1511)MBcl-2A1 KX
1(Bcl-2 associated X protein, Bax)Hii& (575 : BS6420)1%)
T B R LA AR A TR .
1.1.2%m 3% 7 4 B A R (SWAS0FIH T-29) 1 H
o E R AR IR, B T 10% 6 4R i (35
FE[PA A2 &) )38 /R v 22 R AR S /R 5 77 55 (dulbecco's
modified eagle medium, DMEM)ZH 1 5% 77 % (3% [Fl Corning
ARG, B IR A A3T CHIS% CO,.
12 7%
1.2.1 MTT 530400 20 i & M 24 S WASOATHT-2941 fft &b
T A KA, R 4t 43 7 AE 96 FL(1FL5000~ 4
F R, 435G TAFIRELO. 0.5+ 1. 2. 4. 8. 16)
pumol/L]L-OHP. AFEVKFE[(0. 2. 4. 8. 10 20) umol/
L]SchAE.2 umol/L L-OHPHX& AN [FEHKE[(4. 8. 10, 20)
umol/L]SchAKL2H24 h. FEFLIIAL0 uL MTTi, 37 “CHiF
H4 h, I R RIA RS & S, BRI %1450
nmKAL IO FEAA.
1.2.2 X gm i R A 4m A6 = SWASOFTHT-2941 i 43
%5 T2 umol/L L-OHPEX £ 10 pmol/L SchA%b#E24 h. i
AT EE LR, 1218 Annexin V-FITC/PIRF & i B 25
PR 4 SR & Annexin V-FITCHIPLAH %10 min, %
S gt A SRR 240 9 T s
1.2.3 H2DCFDAR AT MIROSE A7: SWASOATHT-294H 7
435152 umol/L L-OHPHEA 10 umol/L SchAXLF24 h,
FHRARR £h 22078 (phosphate buffer solution, PBS)#E&27K,
FIEROSTH AR MR ) & H,DCFDA it B B 1%, 7>
FBEREE H,DCFDAIRFI30 min, PBSYLIR2IK G, 7t
BB FUER, RO,
1.2.4 JC-13RA 746 AR 45 SWASOFIH T-2941 /Y
435145 T2 umol/L L-OHPHEA 10 umol/L SchAXLF24 h,
FAPBSHRI2IK, T2 HRIC- VRET LR AR st o ARSI 751 5
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958

B ER F PR, 23 eI B IC-1 4 47720 min, PBS
VRBR2UG, R TSR, J0 BlGeit Sty At ok
FERSE . LRI AT LASR €/ 2T 87 i (R A R
7N,
1.2.5 Western blot#7: SW4SOFIHT-294H il /3 #il25 T2
pmol/L L-OHPHXA 10 umol/L SchAKLEE24 h. 4%
PR AR A A PR B 1, P AR A B 1 43 2k
PG BT I 2% o 1 S 2 b i B . AR 4 R
W5 B Western blot P BRFFATHEN. 4 L ENER M R I —
SO I S %o B Wk 1 P4130 minJ&, 73 = i &
—¥$i(Bcl-2. Bax. Cyt c. cleaved caspase-3. COX [VAl
B-actin; ¥3J1:200084F)2 h, YERE S, 57 & 1:20005% FE 115K
O A BE bR L 2E 4T S IgGHAL) —HT1 h, FRUEE
J&, HHECLESY R4t RAR, 1 LAB-actindy S d F IR 2
MNZ, LLICOX IVALKAEAMNZ, & H ki
FRIAH SN FRIA &

it A0 HE K RN N3 AN T SR ) S A +
PRt % (mean =+ SD). {§i FHSPSS 20.04k F3E4T Gt it-22 43 #T.
A SRR 3R T Z T AT 2 (R 22 5, SR JE X3
B T Tukey-ramerZ & LS I, P<0.05NA AN ZE 7 H
-8

2 B8

2.1 SchAg 3% 4 & I 4 B3 L-OHP g R M AT 7T
SchA & 75§ 45 B 20 i U L-OHPRSUE M, ASHIF 9T 15 %
FABE FEH E FRIL-OHPAL FESWASOMITHT-29 4% BL 7 41 i
24 h, KILL-OHP RV AR A EAIH SWASOFIHT-29 1) 4H
FfE M, SWASOZHHL-OHPIICs, = 1.76 umol/L, HT-294]
HIL-OHPIHJICs, = 2.47 pumol/L(EI1ARIB). FIB6EHIZ
SchAXLFESWASOFIHT-2941d, & ILFE(0-10) umol/Lik
JEE S I S ch AN 52 1 L AR 8 1A 248 ity 1 (ST 1 CRID).
SchA[(4-20) umol/L]FIL-OHP(2 pmol/L)k & AbFESW480
MIHT-29 21124 h, FAMTTAL, 45 8K, 5 5 FHL-OHP
AbFRAH LA, SchAMRE H9(8-20) wmol/LI FrIEE A I 2540
HHS W4R0( & 1E)FIH T-29( I 1F) i 28 i vifi 14 35 B S B
(#4P<0.05). 7 SchA(10 pmol/L)FIL-OHP(2 pmol/
L) AL FES WASORTHT-2941 124 h, it X4Hfu AR 45 5 2
7, 5 HFHL-OHPARHEZH L%, SchAREHYSEL-OHPI% 311
SW480(EI2AFIB)FTHT-29(E2CRID) A A i T (341P<0.05).
27 I, SchAREIESRL-OHPX T 45 H 7 A i A7 A .
2.2 SchA¥ZIRL-OHP-F-50 64 45 F M &% 4w fe, PROS E AR
ROSHREF 5 TR, 5XHIRA LLE, L-OHPQR umol/L)fg
B NS W480(EI3AFB)FIHT-29(KI3CHID)4H i HROS
FUKF(F41P<0.05), SchA(10 pmol/L)fg ik — 8 31 -OHP
P FMROSEF(FP<0.05).
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MTTERSchAXTSW480(
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pmol/LYFEAL—OHP(2 umol/L)% SW480(E)FIHT —29(F) 4RI i nt

FAL-OHPAHALL, *2<0.05, “P<0.05. SchA: FilkHZ

Z: L—OHP:

F. DR PRIBREDANEN G EREBIEnRDIER

$20. mean + SD, n
BRI, MTT: BEAIS,
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B 2 SchANL-OHPIFESEEFREMRATEVEIN. A, B: HirUHIEAK N ALHSWAS04HIEHI L. mean+SD, n = 3,
P<0.05, 58 HL-OHPZHARLL, "P<0.05; C, D: A A AR NS HHT - 2940 R T . mean +SD, 1 = 3, S5HE( Ctrlfl
JHL—OHPZHAHEL, "P<0.05. SchA: 71l T-FH 2%, L—OHP: Fiy
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P<0.05, 5 HL-OHPAHHMEEL, "P<0.05. SchA: FiHEF-H 2, L-OHP: BLyLRIET ROS: 15T

A
Ctrl L-OHP L-OHP+SchA
) > 157 b
§ € 124
i
0o
8 88
8|S S5 61
5 |0 s
7|3 0
< £ 37
[0}
14
0 -
5 & RS 55
QQ\
N
C Ctrl L-OHP L-OHP+SchA D
E 121 b
S =
5 2
= g 97
k=
=
0T
73 % cac) 64 a
2 Q=
Ik g
L5 29 3
< g
3 0
[0 .
[v'4
Q
© ct O~§ N
) A 2
5] v \Z‘Q
= 9

DOI: 10.11569/wcjd.v30.i21.956 Copyright ©The Author(s) 2022.
4 SchAXL-OHPIBESHVARHAREIIRING. A, B: 5,5°,6,6’ U ~1,1°,3,3" — U IR E I KA 0 C— 1) IR BRI &2 S W 480411

TR R AN L AT /K. mean +SD, n = 3, 5% IE(Cal)ZHAELL, *P<0.05, 58 FHL-OHPZAALL, 'P<0.05; C, D: JC—1HREHGI & AHHT —2940 )
LM AT AT /K. mean SD, n = 3, SR (Ce)41AEEL, P<0.05, 5EAL-OHPAAELL, "P<0.05. SchA: 7 T-HZ:; L-OHP: BLybFF.
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5 SchANIL-OHPE SRR R T BEAXEERANSE. A-D: Western bloth /& ZHSW480(A, B)ATHT—29(C, D)ZHladBcl—2H1
BaxUFEE K. mean+SD, n = 3, 53X R (Cal) AL, 2<0.05, P<0.05, “P<0.05, P<0.05, 5 HAL-OHPZHAEL, "<0.05, P<0.05, P<0.05,
"P<0.05; E-H: Western bloth&ill|&ZHSW480(E, F)FIHT—29(G, H)HiH Cyt BB, mean +SD, n = 3, 53X IE(Cul)ZHAHEL, 'P<0.05,
P<0.05, ‘P<0.05, P<0.05, 5 FHL-OHPAHHELL, "P<0.05, ‘P<0.05, P<0.05, "P<0.05; I-M: Western blothill &-4HSW480(1, YFIHT—29(L, M)ZH
firhcleaved caspase—378K 7K . mean £SD, n = 3, 5 fE(Carl)ZHAHLL, P<0.05, P<0.05, HEEIL-OHPZHAALL, "2<0.05, “P<0.05. SchA: F1l4
T-HZE; L-OHP: BRI, Bel—2: B-AAEH I —2; Bax: Bo-24H5X & ; Cyt o I Zc; cleaved caspase—3: BT HIMEADE 5L & G —3.

2.3 SchA¥F IR L-OHP# 549 25 A M & 2 e F LA ik
BTz 5 & JC-1IREH 4 R (B4 BoR, S5xT IR LhE,
L-OHP(2 pmol/L)REF#{ESW4S0(K4AFIB)FIHT-29(E4C
FID)Y4H A - 2R A FEA 7K T (351P<0.05); 5 51 FIL-OHP
ACPRZH L, SchA(10 umol/L) 5 1L-OHP(2 pmol/L)BE& Ak
PR 1S W4B0(EI3BAI4A)FTH T-29( K 3D AI4C) 4 ity £k
LA LA 7K T FE AR (F2)P<0.05). 33— FHl Western blotfs:
MBI TG B E Rk, 25 51 (BI5) R, SXTi
HHHLE, L-OHP(2 umol/L)REFFISW480(KISA, B, E, F, 1,
DFIHT-29(E5C, D, G, H, L, M)ZH g sFBel-2 £ kiR Cyt
CRIBIKT I MBax. 4K Cyt cflicleaved caspase-3
KIEIKF-(35P<0.05); 5 5 FHL-OHPALEEZH LK, SchA(10
umol/L)5L-OHP(2 umol/L)F: & Ab 3 ZHSW4AS0(EI5A, B,
E, F, I, DATHT29(/KI5C, D, G, H, L, M)ZJiiffd HBcl-2 A1 i
PRCyt ¢RIk /KT 2 FIK HBax. 4Hiffi2X Cyt cHlcleaved
caspase-33RIA 7K B R 1 151 (341P<0.05).
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SRR IS, R, 32 mL-OHPHIb T U 256
L TR, B SRRV 2 R IR T R AR PR /Ny
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SchARI TR I H #5845 B I 40 A L-OH P ¥R,
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BITET:, [FIRE B KT IR O S REHE m kT T 25 R 53K
RPN H O BB RS 2 3 SRR O SAE ik~ RE R
L-OHPT 45 B e 4 i 5 5 10U 1212224, A e 48 SR b
SEOR, AT HFL-OHPAL B4, 7ESchA+L-OHPHL A4
4t H AN RO S A K ETHE Bl TR TG, 1 —
SERHLIR, SchATESE H s 41 i A 4 L-OHP 3G RN
S IR FROSA T A TR SLEL. At Uit
— X Sch AN IEL-OHPE FROSA 3 T i 45 B
YIHIE T RS AT TR R, LR T a5 2 40
I EBERZZ —. W EROSE T S Lk A5 d A7
TR Cyt cBURA FEUA T R AP 22 R 7t &
7, SChATES: B w20 h e 2 2EL-OHPIE S T2, &
A S A 2 b A4 B L 7 (420 %8 i) Cyt TR
% . BaxfHlcleaved caspase-3FIAIE LA J Bel- 23R 1A FEIK,
Wi I SchA REI TR L-OHPS SR 7215 5.

4 Eip

M2, AW FRVISchAREISRL-OHPX 45 B 4L i)
FAVER, HALH AT RE S IR O SAE R LA A sh 2k ki fA
FT- ARG S H K.

NERR

BybF) 4 (oxaliplatin, L-OHP)& 45 B e B 1 —2k1k
T 251, (H2130%-50% H) 5 R L-OHPHUS I A BEAL,
Ik, TR TR AR S 4 B Y L-OHPRIUS M 1) s,

PEARIE, FLE 7 H & (schizandrin A, SchA)YEA[AIFHZEM
iR A B b AT B R A AT SRR, T B AT IR ANE R
Fe I ES B b AT I U ER.

XA
AHIT TP SchAXT 45 B L-OHPRUBAE ) 5201,

Eoaly

FH E s 1 ¥ 0 106 S WASOATH T-2941 g I L-O HP A Ab HE 3¢
FE 5, 5 B FIL-OHP LA K SchA+L-OHPALFES W480
FIHT-2941 124 h. 53 5K AL 3 F5 (145 i e 4 A 1)
NS 7 AEMPE T A TS VRS % (reactive oxygen
species, ROS) & & ZBRIAREFAAT LA AT MR AR
ix.

THER
SchAREHIIL-OH PR 26 LB AL A (540 F2H
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Abstract

BACKGROUND

The early screening of cancer has always been the focus of
cancer research. As a common cancer in the world, gastric
cancer has had a high incidence rate and mortality for
many years, and canceration is difficult to detect. Current
detection methods are not ideal for early detection of gastric
cancer and precancerous lesions.

AlM

To assess the value of detection of serum pepsinogen (PG),
gastrin (G-17), and hepato-intestinal cadherin-17 (CDH-
17) combined with narrowband imaging magnifying
endoscopy in the identification of early gastric cancer and
precancerous lesions.

METHODS

The clinical data of patients with early gastric cancer (106
cases) and precancerous lesions (134 cases) at our hospital
from January 2018 to January 2021 were retrospectively
analyzed. All patients underwent narrow-band imaging
magnifying endoscopy and detection of serum PG (including
PG 1 and PGII), G-17, and CDH-17 levels. The sensitivity,
specificity, and accuracy of PG, G-17, CDH-17, and narrow-
band imaging magnifying endoscopy, alone and in
combination, in the diagnosis of early gastric cancer and
precancerous lesions were calculated.

RESULTS

In the early gastric cancer group, the incidence of lesions
with border limits, mucosal microvascular irregularities,
irregular surface ducts, and increased glandular spacing as
detected by narrow-band imaging magnifying endoscopy
was higher than that in the precancerous lesion group (P
< 0.05). The diagnostic coincidence rates of magnifying
endoscopy for early gastric cancer and precancerous lesions
were 83.02% and 85.07%, respectively, and the difference
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was not statistically significant (P > 0.05). Serum PG | level
in the early gastric cancer group was lower than that of the
precancerous lesion group, but there was no significant
difference in serum PGII between the two groups (P >
0.05); serum G-17 and CDH-17 levels were higher than those
of the precancerous lesion group (P < 0.05). There was no
statistically significant difference in the diagnostic coincidence
rates of serum PGI, G-17, and CDH-17 alone (P > 0.05). The
sensitivity, specificity and accuracy of serum PG [, G-17, and
CDH-17 combined with narrow-band imaging magnifying
endoscopy in the diagnosis of early gastric cancer and
precancerous lesions were higher than those of any serum
index alone (PG I /G-17/CDH-17) or narrowband imaging
magnifying endoscopy alone (P < 0.05).

CONCLUSION

The detection of serum PG, G-17, and CDH-17 combined
with narrow-band imaging magnifying endoscopy has
high sensitivity, specificity, and accuracy in the differential
diagnosis of early gastric cancer and precancerous lesions.

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

Key Words: PG; G-17; CDH-17; Narrowband imaging magnif-
ying endoscopy; Early gastric cancer; Precancerous lesions
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2R A RUG OB B B TR AR IS WA
BRI HING3.02%. 85.07%, ZER IS X, WaR2.
PEoR, T BB TR BT 7 101 B 9 12:(16.98%),
oS0 BT AR (11.94%) 1 HE Ik FE 2 W7, 2 ok B e
23 FHBERE. BAREEZFNLFPG. G-17.
CDH-17/K-F s HIHRAMIMIEPG 1 K PLT
FERTRASA, MI%EG-17. CDH-177/KF & T B AR 41
(P<0.05), MALIMIEPG I JoBH B % 5, WLER3. 47w, 1K
PG I /K. FG-17. CDH-17/K V1) BB AR (1) B
24 #EFPGI . G-17. CDH-17# ¥ #9ROC W & 547
MiEPG 1« G-17. CDH-172Wr 530 B, Farmasn
ROCHIZ /3 HT iR, MEPG 1« G-17. CDH-17#.4hi2
WiTF & R EZRLRIFRE L, WA

2.5 27 PG 1« G-17. CDH-1784% W s Ak K W
Bragip i 2 R R mECA S AR RSN N
W R EESPG ] « G-17. CDH-17=14:PA %
+ A RBIR N B W AE R B, IEPG T .
G-17. CDH-17HKE 7 BSR4 W7 501 15 e
FE TP AR I R Re o BE L WERA FE T Bk i
(PG I /G-17/CDH-17)i2 Wi 5 5 b 4= 7 A O N B
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. ERIREEE WAEBRERBUANFRIERIERIN(%)

A% n BLFRIR BB ARIN RERERAN BRIEIEEIE AR
SFHSEA 106 104(98.11) 94(88.68) 86(81.13) 92(86.79)
TBRIRL A 134 48(35.82) 26(19.40) 70(52.24) 64(47.76)
7 98.893 113.613 21.718 39.632
P 0.000 0.000 0.000 0.000

® 2 FEEREREARENFHEE. ERREIIZHERN%I

. . B RRIIANREIZRT SR

PHSE FEARAR Nl
PHSRAE 106 88(83.02) 14(13.21) 4(3.77)
TEEIARTH 134 16(11.94) 114(85.07) 4(2.98)
Ve 126.425
P 0.000

2835l n PG I (ng/mL) PGII (hg/mL) G-17(pmol/L) CDH-17(pg/mL)
SPHSEAH 106 46.73 +4.21 12.03 +4.90 21.57+2.05 65.54 +6.39
TEHEIRZAE 134 57.12 +5.39 11.29+5.35 12.16+1.17 58.71+5.27
3 16.297 1.104 44.732 9.074
P 0.000 0.116 0.000 0.000

PG: BEDER; G-17: BIZE17; CDH-17: S EE5E-17.

& 4 [EPGI. G-17. CDH-17{ZHAHIROCHIL DT

2851 EE Fh4 TER PHEBEZHFS FERIRTZHRS
PG I 41.63 ng/mL 0.739 77.36(82/106) 80.60(108/134)
G-17 23.02 pmol/L 0.672 71.70(76/106) 79.10(106/134)
CDH-17 67.95 pg/mL 0.653 75.47(80/106) 77.61(104/134)
7 0.935 0.361

P 0.626 0.835

PG: BEOISIR; G-17:BIMZ17; COH-17: FHII530EEE-17; ROC: 28 TIEISEEE.

(P<0.05), %5, 1. e AP 1 B A2k LA R A XU, o L300
— S RS F S WX TS 1 T2 7 5L
3 iR LR, L B I 2 T A

W AT T BB L B2, B RN Wdere 2 5, A MU I BERENS 1 20 A
REFERSRME TR, RIENZR, ERRA, BURE . Jmaikas. 258 sgoiok a2 3 s R, B
U, RJGSFEAFHRARIL0%; HIMRASREZENR,  HLUFH A () Gor 9 B ] R85 6 v e
WA JE SRR RBERES0%-60%; MRASREER  pind. WGEW, 5T R RS, QRSN
B2 WAL, SUEAETFRBRERL20%Y. BRATH SR AR SR IS RASTF O, 3) R
AR IEH B B B B, AR BB PR EMVR A, 15 SIS R (4) R
ey SR, FP B A R E RN R AR B, BRI, AT B I R
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*& 5 [JEPG. G-17. COH-T7EAEFREHRRERMARRANZRTESR

B3| RPE RBRE HERE
[ME(PG [ /G-17/CDH-17) 79.25%(84/106) 82.09%(110/134) 80.83% (194/240)
EHNERAANER 83.02%(88/106) 85.07%(114/134) 84.17%(202/240)
XEZH 94.34%(100/106) 95.52%(132/134) 95.00%(228/240)
7 10.573 20.228 22.789

P 0.005 0.000 0.000

PG: BEDIER; G-17:8W=17; CDH-17: FFiz5EE6-17.

0 [l I 1 1 1
0.4 0.6 0.8 1

R

— [I/EPG 1 . G-17. CDH-17

— RSO

JESEg il

DOI: 10.11569/wcjd.v30.i21.964 Copyright ©The Author(s) 2022.

1 [IFEPG | G-17. CDH-17EXSZETMRIEMAARBEINZHROCHZ. PG 1 HEMMGE [ ; G-17: HilkFE17;, CODH-17: HIpi5ANESE

F1-17; ROC: Z R & TIRRFERRZE.

R bR, FEnmm AR AR Y B R R A AR,
A I RS A S AN R 2 2 1) e, AR 5 Hp
FLH B e A 2 BUE AR A R TBOR A B T AT SR B
FEBR(98.11%) LA S BRI E AN KL (88.68%) 2 J= M
EAFIMI(81.13%)~ R [6] BF 3K (86.79%), 1M Je Hij 15 A%
B> HBUXEEAE R, 73 1535.82% 19.40%- 52.24%-
47.76%. FEoR, T B R AR I kDU I SRR, AR
I Je 3 2 MR L, IRIALPEE K =, e i 22 )
F BRI IETCIL TR, BRI B AH DT
FEU PR IR, B I A A AR AR A O N B
FEAE GO A D R R R . RZIRE W
S H R IX AT REA T 1S TR A M R P

B R R AR, 2 SEBUERIINR S E &
HIARE, PGRIET B, TEAF B H B MIEPGE &
NI, FHCREME S i B R BLRAS K Thie, 72 WPG 1+ PGII,
PG I t BRI L. SE 4. PGII
YA, SRR L A A LIRS I 4. R S
s FERTAR R T B AR, FAR. BRI
fapeks b, Hoor b ThRESZAR, (PG T 20 uhidisb, PG I 32
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S NSL G-17—Fh B IR, AR B R
B R A K K o WS AR, AE 1B B MR () 36 5 S T 4%
T I EERE A, B S T B R, Bk
TR AR AR k>, IR D, RS SEGYH M S
WG-1757, NI MEG-178 BT, EHE TSN
~, CDH-1778 B &2 B AT RIA, fE b 25
T AR R, BB EANMIEPG T KT
R TERTHAZAL, MEG-17. CDH-17/KF & T i
A (P<0.05), PALMEPG I 27 AU &, X0, FIiE
L ERDRAEBEMIMEPG I « G-17. CDH-17{74E%
5, MKPG [ /KF. BEG-17. CDH-17T/KFHBE AR
e 1) B R XSG, Ik S ) R B e . TR —
SE RN E. AN oR, MIEPGELA R e
ORI BRRERS I = B AT AR S R, ARHF T,
R iiEPG. G-17. CDH-178Fp A 35 pidG ok
BrioWigh RILE, WEBCA ISR B AR
REPE. FERRE. WERG R IR 51(P<0.05). KA, 1Mk
PG. G-17. CDH-17THE A GIBOR N BRI 32 =
WIEE . TR R RSS2 W e
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4 4Eip

22 FRriR, PG G-17. CDH-17MER & %5 11 iid%
JROK PR 85 48 50l 2 W B 1 8 s B e R A8 B IURR S L RF
SR, HERR R, BA RSN A ME. A AR —
SERIFR, B ) AER W R FARYIBR B . TEFM
EEEFIE LG FINT, BT FARYIER B IFAEH T
RIS . LI B g A, TR At 72 b R e 2 i
AT A B e B OIS R EE R A, 1T
S RARGH —EMIRE, EFRESTE—EREE i
WAV FE 4t . RIS, AW I b, BB O A,
TE—E R PR RIRE, SEIFRREA, FRZ
WO AT HE— DR TR SE.

TRE=

B ARG, KIS — B AP~
FU 1 M AR, AR AR A (8], SR 2 Wi
AT B B A B A2 AL B 2 16T R R

L

LR A DL S R S A R AL VR T 15 R OB
{2 H A AN T BOF A HAR, 2 R AC B 3R A5,
PR AR TR A B4 0012 W 530 B e s T AR A7 AE
R R SEE. DRI, ] i v A 0 SR 8 S A A P

AR

N T SRR EA I e AR AR AR AR R . R
FE T8, AREFUR B & A B (pepsinogen, PG).
#17(gastrin-17, G-17). FHin45 6% 85 H-17(cadherin-17,
CDH-17) M5 27 Ak 5 2 5 FAGOROR A B 28 2 )
M AR S G, DR AMEL.

LR T E

AR AL B 3 A AN B R R S WA A
(1 7532, SR B AT AT, 49 B BEGR  viE
Ttk RS R S AR S 5

Sy ni AR AR L, RO B AR S A R &
FEAYOILAE AT R JE S AN | i B 84 K A
R E; MIEPG 1 KFHAK, MiEG-17. CDH-17/KF 5
B MEPG [« G-17. CDH-178EE A5 4 AR IOR B3
W B RO R R R, HERR R
=
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ZILEIE
375 2 BB 5 7 e RSCAR RO PA) 5 46 T 12 W e s B

i S RO AL ) 15 et SR R A R AEAR AL,
B K ARBLRR T R AU T E, AR ME.

REf=

AW FEAE— EREE B3 1 301 e S e B A2 (R
DNAERRPEAN R, (E 7 i T A T4 RGN A R
BLSEAL I, S2m EEY) A I BE SR AR AL (K R, 4
RABA —ERNRZE. [N, IR B, HovH
OO, S JE I KA, TP 2 it Fe AT i —
AWFICIESE.

5 ZEXM
kA, Ak, EFE, AW, £FPG. G-17. CDH-17EF &
W FGA R AL & L. SR S 42 & 2020; 35: 1258-1261 [DOL:
10.3969/j.issn.1001-5930.2020.08.010]

2 Yoshida N, Doyama H, Yano T, Horimatsu T, Uedo N,

Yamamoto Y, Kakushima N, Kanzaki H, Hori S, Yao K, Oda I,
Katada C, Yokoi C, Ohata K, Yoshimura K, Ishikawa H, Muto M.
Early gastric cancer detection in high-risk patients: a multicentre
randomised controlled trial on the effect of second-generation
narrow band imaging. Gut 2021; 70: 67-75 [PMID: 32241898 DOI:
10.1136/ gutjnl-2019-319631]
3 TAE, MITA FRRGHARIREKKR AW R RGN
AEAFR. e R AR Ze & 2020; 32: 221-223 [DOI: 103870/ lexh.
jissn.1005-541X.2020.04.04]
White JR, Sami SS, Reddiar D, Mannath ], Ortiz-Fernandez-Sordo
J, Beg S, Scott R, Thiagarajan P, Ahmad S, Parra-Blanco A, Kasi
M, Telakis E, Sultan AA, Davis ], Figgins A, Kaye P, Robinson
K, Atherton JC, Ragunath K. Narrow band imaging and
serology in the assessment of premalignant gastric pathology.
Scand | Gastroenterol 2018; 53: 1611-1618 [PMID: 30600732 DOI:
10.1080/00365521.2018.1542455]
MRREAE, FRAR, KOTHE, M4d, 24 E, A, AL
LAXABRKEESEFTRBEEAT AT RE S THF &
B, B MR 2019; 24: 389-394 [DOI: 10.3969/
jissn.1008-7125.2019.07.002]
6 Horiuchi Y, Tokai Y, Yamamoto N, Yoshimizu S, Ishiyama A,
Yoshio T, Hirasawa T, Yamamoto Y, Nagahama M, Takahashi H,
Tsuchida T, Fujisaki J. Additive Effect of Magnifying Endoscopy
with Narrow-Band Imaging for Diagnosing Mixed-Type Early
Gastric Cancers. Dig Dis Sci 2020; 65: 591-599 [PMID: 31367881
DOI: 10.1007/510620-019-05762-9]
Matsumoto K, Ueyama H, Yao T, Abe D, Oki S, Suzuki N, Ikeda A,
Yatagai N, Akazawa Y, Komori H, Takeda T, Matsumoto K, Hojo
M, Nagahara A. Diagnostic limitations of magnifying endoscopy
with narrow-band imaging in early gastric cancer. Endosc Int Open
2020; 8: E1233-E1242 [PMID: 33015324 DOI: 10.1055/a-1220-6389]
PTHREFRBCNET 2, T ELEBRINEASLE
P Ra. FEFHE R E R ALY G RIRE L2014
F, K. FARFEARE 2014; 34: 361-377 [DOL: 10.3969/
jissn.1004-5511.2018.02.021]
Yoshimizu S, Yamamoto Y, Horiuchi Y, Omae M, Yoshio T,
Ishiyama A, Hirasawa T, Tsuchida T, Fujisaki ]. Diagnostic
performance of routine esophagogastroduodenoscopy using
magnifying endoscope with narrow-band imaging for gastric
cancer. Dig Endosc 2018; 30: 71-78 [PMID: 28685858 DOIL: 10.1111/
den12916]

10 Barbeiro S, Libanio D, Castro R, Dinis-Ribeiro M, Pimentel-
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Nunes P. Narrow-Band Imaging: Clinical Application in cancerous lesion screening in gastric cancer. Neoplasma 2019; 66:
Gastrointestinal Endoscopy. GE Port | Gastroenterol 2018; 26: 40- 637-640 [PMID: 31058531 DOI: 10.4149/neo_2018_180825N647]
53 [PMID: 30675503 DOI: 10.1159,/000487470] 15  Horii Y, Dohi O, Naito Y, Takayama S, Ogita K, Terasaki K,
11 &8, F3k, eble, BobGr. £ AR ARIEAL R NE L F AL Nakano T, Majima A, Yoshida N, Kamada K, Uchiyama K,
Pt 40 B 5 B BT R 095 2R A b, SR & 2020; 18: Ishikawa T, Takagi T, Handa O, Konishi H, Yagi N, Yanagisawa
2180-2183 [DOL: 10.11877 /j.issn.1672-1535.2020.18.21.06] A, Itoh Y. Efficacy of Magnifying Narrow Band Imaging for
12 Horiuchi Y, Aoyama K, Tokai Y, Hirasawa T, Yoshimizu S, Delineating Horizontal Margins of Early Gastric Cancer. Digestion
Ishiyama A, Yoshio T, Tsuchida T, Fujisaki ], Tada T. Convolutional 2019; 100: 93-99 [PMID: 30423568 DOI: 10.1159/000494053]
Neural Network for Differentiating Gastric Cancer from Gastritis 16 #HE4, T, IR, AL F ARG R LS K AL
Using Magnified Endoscopy with Narrow Band Imaging. Dig Dis -0 B A o 6 R R ARAL B BT 2 & 2019; 21: 36-39 [DOL
Sci 2020; 65: 1355-1363 [PMID: 31584138 DOI: 10.1007/s10620-019- 10.3760/ cma j.issn.1008-1372.2019.01.010]
05862-6] 17 Fujiwara K, Tsuji AB, Sudo H, Sugyo A, Akiba H, Iwanari H,
13 ke E, KEDK, LHEE. Fa RS K B AR ALK R Kusano-Arai O, Tsumoto K, Momose T, Hamakubo T, Higashi
S T A A0 B R R AW IME. BT R F 4 & 2019; 28: 996- T. ""In-labeled anti-cadherin17 antibody D2101 has potential as
999 [DOI: 10.11659/jjssx.06E019137] a noninvasive imaging probe for diagnosing gastric cancer and
14 Yu G, Wang GX, Wang HG, Mo FF, Tang BB. The value of lymph-node metastasis. Ann Nucl Med 2020; 34: 13-23 [PMID:
detecting pepsinogen and gastrin-17 levels in serum for pre- 31605356 DOI: 10.1007/s12149-019-01408-y]
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(RFATIRREL) AN T HHRA

BHIR AFHSSCH AN C RN R R/NS . IERMAS EF Mbs. ki SFiv, ML Sim, BEIRESp, BT sc, fin
FE W icv, Bk ia, MRpo, # Big. sFHARES KS, kg A ieE MiKg, mLAGES ML, lepm(F.5 M 1/min) -+ E% (143X
#) 60 = Bq, pHANAE S PHELP", H pylori N8 'S GHP, T12 48685 et/ 258F , Vmax A& Vmax, pAN5 A3 Cu. HHERMA 483
7, ARMAR R, A SR T =4 EL SR, BT E. WA, AR, e TR 38 (Helicobacter pylori, H.pylorr), llex
pubescens Hook, et Arn.var.glaber Chang(fii % 74 Z) RIRELR); 4K, — e G120 5 (WIFEA S, )% imean, FrH#EZESD, FIGLE, ¢
06 AP, A5 R 5, 1222 PR HEARAL e 2. BB E R RS S (I, O, P, S, d, 1) Win-(normal, 1), N-(nitrogen, %),
o-(ortho, 2%), O-(oxygen, %A, JMRANE), d-(dextro, £5iE), p-(para, X1), % Uln-butyl acetate(BSHZ 1 T B), N-methylacetanilide(N-
FHIE Z B 2R ), o-cresol (B FH ), 3-O-methyl-adrenaline(3-O-F3E B E R K), d-amphetamine(47 e 7 P J1%), /-dopa(/4 it £ ),
p-aminosalicylic acid(t & IEKMIR). $i T T K4 Sin vitro, in vivo, in situ; 1bid, et al, po, vs; FIANCTRHARR NI &, tm (57
&), VUERR), F(1), p(E 1), W), v(EE), QUAR), ECEIHE), S(HIR), (I [8]), 2(BHE1E, Kat), (5 IR, C), DRI
&, Gy), AGEURPEISFE, Bq), p(3# 1, AU &, /L), c(KEE, mol/L), (434, mL/L), w(ii &5 %, me/g), b(F & BE/RIKFE,
mol/g), (K %), b(5[E), h(FiTE), d(JRSE), RCER), D(BEAR), T Crae VA, Ty CI%. FERFF 538 % /NS RUE, Wiras, c-myc;
FER =M KRS T4, inP16dE M.
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1 ®BisEN

L1 AR (RN E) (World Chinese Journal
of Digestology, WCJD, print ISSN 1009-3079, online ISSN
2219-2859, DOI: 10.11569) A& — 1/ [ Bt AT PF SR
FREL(Open Access, OA) 2 A KA. ATIEITT-1993
FE1HI5H, AT, 5 AF28 S AL IR, (THEAEN
THAAE) G A mTI9M B A, K E R E3 1A
A BIGXEL A HER AT EX.

1.2 B &y (HFALNEHRE) MERZERERERE
147 18 M 95 2 R T 2 400088 22 2 ) T e A R B 4
SCEE, AR W s A L R, SR AL R
G ITIBT 12 Wi R TT K.

13 8 (B AHEARE) 17 B R
o THAANEEE L ARG S TP EEZ L
fele . B B KA NIRIT %
PR S5 AR FT . VA EE = AT AL
ks =2

14 28 (MAENHERE) 2 HORFRFE, 3
WEOTFE ImPRBEFE . SCBRZEE . BFFUbRAR . IR SR
MU GRS . PN EARENE . SerEtE. AretE A
SCHIVE, B R, SO RS, Bl TR, SRR Bk
TR

1.5 AT ERG R RS (%X (Chemical
Abstracts, CA)) (=253 PE/1% 7 U (EMBASE/
Excerpta Medica, EM)) .  {3C#ifi%% & (Abstract Journal,
AJ)) + Scopus. HEEIR (T 4 S0 PR
(CNKD) (R SCRH TSR FE(CST)) i GEA
AT H BT 65 (Superstar Journals Database) ) 4 U
. (AR NTHMZRE) 1EScopusBif 2 11201748 1
FIVFAN FE AR HE: CiteScore: 0.04; SIR: 0.109; SNIP: 0.020.
AT H 26 [ A E A A R A 7] (Baishideng
Publishing Group, BPG) 3= 731 H i (11— 43 1 SC BRI AR
FL - RBORIT I 28 Rl 14 [ Btz o0 27 AR T 4.
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Group (BPG)4m A1t hix. BPGEX R ki1
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110 945 [FT PRGOS R Z14-28K. fir A HORAR 2
2-307 [FAT B KA P, 2067 B LA Bl s, 15 )
HEIBAR BT A AE B P AT P

111 #&As (IR N E) 8 S5k I ik W
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112 £ (AL NELZRE) FE TSI https:/
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113 gl SCEAE (NG WhE, 1R
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(BFRENBRTE) RISISE

2 FREK

2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
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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(HRENBIRT ) RIS

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

4.4 XeFghm B #0100 Supported by National

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

4.7 X 4E3a EE WAL SR 41 3R h R fE3- 10> S B
KSR SCH D N A AN GBI B “57 4
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.
wignet.com/bpg/gerinfo/224

5.2 AmAT L B AR X A 2545], W.: https:/www.
wijgnet.com/bpg/gerinfo/225

5.3 IR E & GAEA X EH 254, W https://www.
wignet.com/bpg/gerinfo/227

5.4 We KA BARR X ) 254, W https:/www.
wignet.com/bpg/gerinfo/228

5.5 IR EAEAA X A 244, W https:/www.wjgnet.
com/bpg/gerinfo/229

4 FREMBEREEK

4.1 A& SCE AN R0, T ER, AT
107> A B, ML R SCEAS —2

4.2 & MBS DOEDFE DFEERE . a4 etk
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