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Abstract

The pathogenesis of inflammatory bowel disease (IBD) is
complex, which may be associated with genetic factors,
environmental factors, intestinal mucosal barrier function,
immune response, and gut microbiota. At present,
there is no cure for IBD, and therefore there is an urgent
need to develop therapeutic drugs. Gut microbiota is
considered an important factor in the pathogenesis of IBD
and is thus an important target for IBD drug research,
with the function of regulating the vital activities of host,
modulating the immune response, and protecting against
intestinal flora disorders. This paper briefly discusses
the strategies for IBD drug research by targeting gut
microbiota. Fecal transplantation and human microbiota-
associated model are effective ways to elucidate the
mechanism of IBD therapeutic drugs. Drugs that can
enrich probiotics or inhibit harmful bacteria have great
potential for the treatment of IBD. Exploring the causal
relationship between the changes in gut microbiota
and IBD therapeutic drugs through multiple molecular
techniques is the focus of IBD drug research in the future.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Inflammatory bowel disease; Gut microbiota;
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BA L TREEEREE. FRERE. HEARAR
Hhk TIER B Fe i A AR &, H B A E AT AR
Gy hy, RE R L87 MR, IhiE A BN
A AIBDA AU 69 & 2 H X A=1BD% 7 25 M A 7. 49
FTE¥e s, ETOGAY I AMES. AT R
B Fa kM B 1A B R, R AR A TR E
LR, RIS TIHhiE A#IBDE ST H AR
FRBEAT T 3T, ARAE XS AEA Fo £AR A HL G
J R 5T R S R IB D 77 2 4 e AR R AL, T &
HABRIPE A ERA G LY LA E XL FIBDY
BN, A SH S THARRITHAEABHEA LT L HY
%I IBDH R R X & A KRRKIBD®E T A 569 %
ET A

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

KPR KW IR, i A BT

A%ODIREL: il 1 BRGNS & K JE 4 1 9% (inflammatory
bowel disease, IBD)Z JaALh) 69 k4L %5 v B F, LA 4%
HIE A BERE AT 5 ERARAEGED I IR R
R, TEEAZERAIWHNATRANSHERERY
BT IBDR Ty, mAl AR AR XS AR, £
BHEBEAR. BUFERFHREN S TEHRFTH L
Wi AR KA T IBDRI R R X £, AR
IBD & 77 25 4 B 50849 F B AT,

ITRSGR: BEIR, ONIR, BANR. BEHBROVEFENGILETHEE
BEVZYIEAT RIS, LA SEVZRT 2020; 28(22): 1112-1120

URL: https://www.wjgnet.com/1009-3079/full/v28/i22/1112.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i22.1112

0 RIS
JERE M7 (inflammatory bowel disease, IBD) & 181
BRAEWI T8 JAE W, BT AN AR i R
WA RSB, T NFNRAL, g R
(ulcerative colitis, UC)F 7. &' B (Crohn’s disease, CD). 21
AL LA, IBDAEPE J7 B 5K R e L e, (EBEE Tl
AR K, FEAE R b X 8 S8 Tt
IBDIEFFHE. GV W AT [ DRRE & X i Ak 32 1)
A bFtmiass, fERE S ROy — R IR 0m, B
HI W AT RRYRIBD I 2454, IBDYRYT 25T S AT 98 75 22
JREHIEN AT S5 7.

XSIBDAR A L (¥R A2 B sE IBDIR YT 25 7L 5
W& TR G5, IBDI R IR B %, 7l g 5 i84E o) ik
P MK &R, WIEwR . B ED R, k. B
P RREE R ZRA G, 2T RIA TR IB DI AL
il NI T iz 1 T A BB DIR YT 2500t 7t S m& AT TR 4
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).

1 IBDEIAZAAHNHI
1.1 @R E BHATKER 2R R4 7R, &
IBDIXFE S A% R 15 A% AH G 1R 05 o H 25 Tl 22k IR 22 R
g, BA Z AL, B o2 ki id200 51BD
AH O B FE PR AL, HL I 70% 1 35 PR s B A7 7E T
fiby B 25 1D FE B e 2 P 9 0 A G 92 Sl s s . 1
CD & B R AL A S 32 BRI Je R e E W R 7
AR, M5 UC 5 BN A O I 8% 22 57 3 25 iy B P
DhaEA B A es Y tafk LIZ LS & F RN
g 38 1224 K] (nucleotide-binding oligomerization-2,
NOD2, XHHHNCARDISFIBDI) RS — M RN
SIBD# VI KIS, NOD2HE DR ) B0 i E W 42
s H LA S G X Rk, AR S/
ot £ L PN 200 TR B B R 0. FE R AR R R R
BEAE FH 1 E Wi AH G2 K 161 (autophagy related 16 like
1, ATG16L 1A 5% A8 G S 1 — B R i K immunity-
related GTPase family M protein, ZRGM)[1)% #1VES5IBD
A FUIBCRS, 7 Wi R i S 20 20 P
RN 5 R, NOD2RATGI6L 15581 5 B ME# i b
U A TR I LR (R R A T ) B
(X chromosome linked inhibitor of apoptosis protein, XIAP)
(1 5 DR 948 5 0k LLVR T 1) LR MEIB DA G e Ab, 4%
SERF-23/4# B LT 40017 (interleukin 23/T helper cell 17,
1L-23/Th17){5 5@ 8% iV 2 B, a3 23 5214k
H K (interleukin 23, /ZL23R)~ 14\ % 12B2: [ (interleukin
12B, IL 12B), T BRI (Janus activated kinase, JAK3)Fll
5 A 2R AN B SR R 1 TR PG 7713 (Signal transducer and
activator of transcription 3, STA73)FIIBDI¥) & fe A5 K",
1.2 ZRBL B 5 A&7 X BIRIBDIAm B A
K247 5%, 1B H BT A 25% 1B DIt % v Bt Bl et A
FUI AN, BARAT T RIE E R IBDIE TG 2K
Jee h E S tH I T IRAT P Ss, BURT L, R R AN
A 7 AT BEE AR IBDigL A% 20 A\ SR IBDH K I
HEAEH].

W AR A TB DI AT fE R =, (B WA
KU SIBDIR A B R, A B0 J5 (1) 25 L 1 R A
o BERRATE DA 7. HEARIE, & v AN i 7 R 11
TR AN TR 2R o 2 5N 2 1 i B IB DI X
A, EEF e B AR C DI RS 2 B 40%, 1X I
RO e 51 B A4 Tl TE T AR B R A B R AR
) 45 4% G [ B2 (short-chain fatty acids, SCFAs)f <"
IbAh, —LeZG WA A, ndk SRR BT R 25, A2y,
TR AP R 5, a5 A # B IBDW
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BRIR, 5. MRy ARG RE T e E & NI RS

RG22, T e PRI R 2R A 5 77 SO TB DIV M A
SN AT REFN 718 B R A BRI R A K.

1.3 JAEIE G I R e o B i AU B B o e 2 o e
e B 5 AV R AL E R . EEZCT0EAR, E A
BEEFAEH, CDIR AT R85 W 5 BT RS2 51 F0 D) e
RAESFERA I, Z 5 MR AR T IE S 0 5 e S i
FSZ A5 AT N i B RS R s I R R LS, Sk
Ji G e (3o SN, 5 SRR R R M 2E Y, i
WFAIIE, 5155 AAHEL, IBD S iy b 40 i & 1t
R AN R B R T R 240, HAEC DR B AHT AT W
SR3 i TG VER N LR, A, R RARIECD
SRFRITB DELAL 247 ¥ it 5 25 1% 2 8 A (WiClaudiin- 1
FE A, Occludin®E AMZO-1EMANEES N, H 5
b R AR AR ORI A S PR, RIS 2 BTN K X 2-3 41
AR 74, ki STBDE B R, 735
B2 T 6 52451 7T e 2> 5 U 1 PO 12 2k P 1 R T b R
SHAL Y B VRS VW R A A e B S R
(T RE LA, Wi R AR FREE 0 e ) N, AT 35
T8 PR AR R SRE. R, Y 3 BT B T BE 11
AR i 3 R R 2 B R HAEIBDI R AU Bk
PR AR

1.4 %% Bs IBDS %% B ZFALA K, HARZEA
FFEFERIBDH) R R AAAEZE T, WCDEFH HIEF
JIE_E T2 P 3 B S TR 1(T helper 1 cell, Thl
L), U CHE S Wi Fh b T4 M 3 22 5 Bh T
ZM2(T helper 2 cell, Th24HfE), A LA AL A=K A
“T--p(transforming growth factor-B, TGF-B)FIIL-5"". A]
I REIL-17A. IL-17F. IL-21F1L-22%540 f R+
Th1 740 3 9 AT SEMAIBDI %% A2 F1 K ™. Tregsl
i mT DAL R I8 AR RS, IRt i 7 & 3 i Tregs
YN A% HITB DI B 48 MK BrA QS ms L b4k, IBD
R AR Y IR AETE A0 B IR T 1 A, 5 304 P e
RFSRS, B AT IEFETF R (TB DSy 24k 2 2t
A 7 41 6 R 7 P S 26 1 T 368 3 %) BELT A0 ), A
TRARIBDI 20, WITAKSHIE = 55428 FISTATS .
1, TBD A PRI A R A 88 8 1) 2R T AR 05
T . G I B AR 5 35V 9 i P A T ] S B A
N T RS PUENAR Rl R e, 354 5 Kk
NHEAR AR SRR 20 B 570 02 52 200 i b — R A1 R 412
RIFLRAS 5, AITIEOE AN DX I G2 20 L A i
SR A bk LA A 1 o e 2E 9 RE PO R RS, 51l
M 9RE, HAT 2 AR R R 13— KR S 80 IE M #F
S (¥ EREST. AT D, 4 N2 TBD E ) R [
FANZI T B A P B R AE 5 AR S S
SRR AN T 2R .
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1.5 Wi oA AF il B RO\ N R e A S S A
TE R ALy, FORIAE 5 7 A1 B 2 (8] (1) B 24~ 17 %
IBDIFIR AEFUR S = A e i, H ATF 7R W], IBD %
B SR Yo I T TR G IR, AR
3 BRI DR JUA SRR AES ) (1) it i B 1)
AN FEMERRAR: 16S rRIN AR 7235 R 4L P (1 45 SR 1
R RIBD R A 38 R ) A S 2 /D T IR A R
#; (VA L W HIR S kb IBD B RN P 2
IIEHE, AT ) (Bacteroidetes) N E-BE W ) (Firmicutes)
FRVAEDRT = B2 S 25 RIS, ()T AE B0 B ARDN = B T
IBDEFARN T LUK IS TE B | ) (Proteobacteria) P
["J(Actinobacteria) XS 3= L W 8 n. Herb 4y A%
FEW T TR B B D08 S 1B DE VYA, Wiin#T i &
(Enterobacteriaceae)\") Kkt & (Escherichia colr)~ 7T
FBh(Alcaligenaceae)\ 57K 1% J& (Sutterella) FA i A Ik
Bl Desulfovibrionaceae) VIR I\ J& (Desulfovibrio )55,

I b SCR] g, PR FOR AR 7 AR i AR
J¥ 3 A B () AL R IB DI R AE UK e, i s i
T 10 b B A0 % P et e G2 SR G AH ELAE L, ORI 2
JE B R PRI D R, 51 I A 2 SO\ Jle N 4R 8 1) f 028 S
B2, M55 iE Py v 2R, B skl &,
TE BB IBDI R B R ., 2 IBDIRYT 250 5T
) R A

2 [HEEEXIBDEVIER

[ A IBDIR YT 2P0 5T I B2 A, IEFRN IR
T8 P RELE A T4 N RHE I S B E A B T X IBD#EAT
AP ERE BT, NIBDIGYT 250 Fide
HEPR IR KR

2.1 B A E S BENGE ARETE R H RBoK
&, R B ECE E R W ER AT LA v R
FIH, P*4ESCFAs. HAtA WA — A ABREE ), %
WV ATLAA P e B AR L T R B 1) T T e MR AR A X
A aniEs). B, EEWF AR ER, MEREEH S
AVF2 SR ek 20, RabE. Bk, K
B AL SRR DGR FE Y. A0 ALK IIBD &
VR PN T TR R KA S D AR R T e T B,
T/ INBERR = T5 AT LA SCE i 1 R A 12 Dl e, JER 151 32
REEARI L Rl JERER ] (Firmicutes )55 i g 1 1]
TR B PREAT AU = A SCFASs, 115 il i R~
1, Z 5 iE N 2 FE TRV B A S 1
FERITE T 1 e AR AR A i s, B, BIE R
M FERRACHHE I 2 5 i E R A M 4ERE, (2 iR ] A
& A 252 AR (Aryl hydrocarbon receptor, AhR)FIHCAA,
R b Bz 4 0 SR RN ORA i R 5 1) 58 B P A
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BRIR, 5. KEMROV ARG RE T IEEE R RES

IR BRI
BRI A PRI S

MERZE

NOD2, ATGISLIFIXIAPS R |
SIBDRYE AL R s AR

JEAEMER
op-arspilhl

ISR E S E SR

M. REALTARE AR |
| ISR NEEEBDRXE.

1 SEEMERREIALRHE]. 1BD: JTEME7R.

FH, TIIBD &35 A A Ji i e A ot £ 2R 10 At e W e
R, RPN A, R R
JE R AR =00 T LA et Sk s i 7 T R A AN AL A4 AR
FEER Ik, TSI LA AR driG sh Bl Bl & 2,
TENE F AR il B A T LLE R R A B R ESM . 153
S AR =5 g A HLAA R A2 FRE B LA AT R A, A
MAEFRFR N AR AR, TIBD & 7R N H I B R
SERIFACU R IR, BRI, T AR A s B
W 2 IBDIRYT 25 AE IR AL

2.2 BN RIEBE WTEE RS 1E 1) SN A ]
AHIR. Wi N T b B P B R T DL AR R B A
Vi BCARAIBE, WilE 2 BE S, X Eed) )i AT e s
TR TIRE, WOEBOR MR e SN AIE W4 e I
L, M 51— RBIREE M 1 Gl S R [H] R,
HERHRZ5EFRERGNKE, SR/ R 42
SRERGRKEANE, FIGIE W F M 25 AT
AR S5 Rk L, R S D RE N B, SRTM, ETC /N 1
N TE R T DL — e R R TE B/ R S R
71, LR, )% FR G 1) a5 i T A 1) S B AN
A4t ab, FiiE B AT ) SCFAS R 2 41 il
Tergs4i i BAWATTER, HTh1 740 Fs 152 3%
TE T RE AR, R AR IR, IBD R A 4 FUAT B s
(Lactobacillus)n] VAR 62 0R 7 A= W5 Wk LIRS 380
PEA T T TL-22000 533, AT IRAR i 1) 9 ERY, €

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

L SRR “

/| BDSERAERIENGTE
| RIS, |

; TRt ;
RS - R R A
GEAIE P, BRSO, B
BRI R S, SR
B ;

A E AR A BE S ARR KT« BAN
T LS 3 - A 55 G 5 5 SRR PO YRt A DR, i
B, B R AT 5] AR e g S, X He
ARG E BA BTN, T HERKIBDIG
IT IR TE IS I T AR S e S N R /R .
2.3 A ip R A KOR RE I E TR BT B
AE i A, i A A TR AT S 4 e B L JER B N
12, XA EALEIRR Y e rpuE” L SRR, T
G T RIS 5 5 52 3 e s s 4 R R g, 3R] g
BHE RGN R O EETUE” KSR K. b,
i T TR A PT AR T e R P A FE LA 18 5iox i T
o SRR OHRBTVE L (D)iE I G355 TR0, a2 TEAUAT
I (Bacteroides ﬂzetalbtaomlbron)ﬁfﬁﬁ?ﬁ FEFT I IR AT
(Citrobacter rodentium)FJT 7 IR KA G4 T ST
IR FH; (2)388 3o 23 WA 1) 420 S L 400 ) g e s S A ),
W5 2= S (Bacillus thuringiensis) ] 53—t 5T
TR AR 20 AT T 0 4 1 2 5 S P A o X XERR AT 1
(Clostridium difficile)f)ERE""; (3)i Ik i 2 S W (7]
FEARAE S5k, JiE TR 3L AL R S ), i 2
PR 2 4%, PO G S N ad B 2 s ]
AR B I, i LA B e b
PR R ARAE S AR A OR 1 A e F AR HT, Rtk
TEIBDIAYT 25T FU I 18 v B 53 i T8 v R 3L 2R T 0
T AR TR R RS A (R B A

2020-11-28 | Volume 28 | Issue 22 |



BRIR, 5. MRy ARG RE T e E & NI RS

3 BT HEEENVIBDETS MRS
3.1 B Sy 64 k45 FEIBDIRIT YW i fE b,
PSR AR 25X IB DG YT R R ANE L.
TIBDEF ISR ARG VF 2, A G MRE A, 25
IR (YA R KRR, BRF NI ERK
A B SEETE T N B R I 2%, tSAMPY it/ R
AIC3H/HejBir/IN R a] 724 AL RIB DAL 718 J0E,
{EZ ISR LA /D A B B, LS A o DA 1) 58
iR R SR IERE; Q)15 SR RARAY, 25 N
RAES M A [102,4,6- = FRFER(TNBS). 1 E
WG ERBA(DSS) BEIR]. T JE 1 5 T 1 2 F0 S s i
SHIlm %, SR L AR, 7T H T IBDZIT
RORURIFAILAR B 7T 77 ()L R s sh AL, 518
ok Bt D[R] B8 2% R R 0 Bk SRR ST M R,
H /2 10(Interleukin 10, 7Z-70)3E KR /N BT P24
B DAHBARIIER, %A 0] F T 045 e R T
RERIPR T AL, (EASE A () el SRR, A ™,
IBDRYT 2 IR Fe i FH B DL XLz pial, 3
X e SR 7E T i 1 B B (W IB DYR YT 29I 9T ¥ AT
FE—E W RBRE. BT DA B g S iR AS—,
HNGEFIBh (0 i 1 B AN 52 42— 3, B AL B3
TR 1) [ 3 B R R IB D A6 1 i 3 1R B 2 A7 — B
ZE 5, VLT WS IBD B TEIR YT I AR b i 1 B R 1)
Ak KORAEIE . DRI, 7EREAT it o 8 AH DG HIT 9 1
I A%, T S v 1) T A A E A BRI I B 1)
AMEFAE BTG B MG G 3 b, SRS AH R AR, SRS
X LRSI B R BUHEAT LU, FFik— DRt 2997
SERAE FEATLAR). 3 e 28 L e N A B B A G B AR 2,
A L G o 3 R AT . 29 R TR SR
R, FRAEMASL I IE RSO 5 N B SRR R G R
FRIRIE 0 H ) G b e AN AT . AT T 78 38 R N A 18 R A
/N BB K f BN RTIB D &6 3 1) P i B e 1 T8
/N _EREATHE AT, R INIBD R s R e A S 5
Th1 74 B AN Th24H F i & 134 I FIRORyt + TregH a4
FIIEATY. GobertZE ™ A FI A & B AH B P Y
RO T R R M N 5 B s B AAE B 1) P e R T R it
WE R R A 5T B 1 (Akkermansia muciniphila) % DSSi% S
WG R RAEPLRAE . BT WL, N A4 B B A DG B A
RUR] LA RS T 1B D5 i g B A G IV 7R AL
IR IR T 25t 7.
3.2 EARAALGY SR Wi g A B AR N SRR 3
R4 B, AT SE RS A T DL MR N AR i
WA, DERIRE AR, SSERMEA S E W ARG
BHAf O 38 R 03 S SR HE AR B R A R TT A R L 1
ST BRAh, SRS AR tH AT B T2 i B B 1B D

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

TRIT IR AL, IR TT S 3L 2 1B DAY
Y, ATESUEZ Y RTIB DI T R0 il i i 18 A
IR, A RO il R Ia T i R
PHE A . B, G0 R NIRRT UC 358
M EUC/NE R, UE] 1/ NBER AT I8 I i 18 T A 5
Th1 740 EMUCHIAEIRT. B, SEREIEIBD
ST AR R 7z . AT, T “EE DT
PE” IAEAE, SRR h il BB = S ReE 32 Ak
D 2 EATIB DR IT 25 Fad # v 75 22507
S N TP TR = S 2 V= e S AN e S SR o e
SERIPR TG /N BB RTRD i E A e 1R
w2 AT PUAE 3T A2 B N 2 AT
YRR ERE I LER, eSS RS AR IR R B 12 = P 15 A A
T 25 R AE S AR ) 25 8 AL IR AR, KR 7 it B R IR
A, RS, S E TP R E A B R
U n] BE A T B R IR A 28, TR BR A T A A
Joit R ) A R, BRSSO A B KA )R L
H LR EAR, HiL R e —E KX, KR 33
PEARF R RS GS, G 24 B AR Mo v S Tl e
A5 B AE S0 P K A BE A T 8 . DR, 7R AT 3%
(RS IS 5 ORI AR AT Pk B DU 0 076 15 R ST A
HEAL AR, Rl 2 B T NG RS I

33 ARG EAR TR G IH MA@ EN T
R JE, IBD & 1A N 1718 R R L a2
OB LEIBDIRTT 23 AT 7 RG24 5
IBDEVIAHR I il A OC R, %5 0E ORI S EH
M ATE R . EAb, B )X He OB I e W TE R s,
U3/ B0 M R P TR J RT R A s O R R R AR
P, TS YR IBDRIE 7. BRIPUAER. A
PRI BE I A 2R PR AR K ) 28 AR TR SR N H T IBD IR T
EF B2 RGBS, e AR T e
A ANEEI S ST AE AT IBDAR S B A R
UF IR R, AU B & (Bifidobacterium) LA
JE(Lactobacillus) AR 1 J& (Faecalibacterium)=5: 35
AT CARE SE R LU IBDI AT, — L85 & 20k
ISR S BE AN 2 b 5 2 2E 0 U mT DR 2 AR T 1) AR K AR
i, A E) 5 58 A AR T 270, AR B I SR
AT TR AU T e 8 Y 2RE DR 1 1R 2 WA A Y 5
Wi 7 T P G 38 J 2 A i T 26 M6 o e 1) D) e 56 R 4 53
IBDHIAEFH, U it 58 K BNZRAR 14 & (Faecalibacterium)
ECARDYMEH (K & B £ H 19, Caspase
recruitment domain 9)3t RS2 L BR AOARHT, AT
P55 GG R T IL-22 (120K, AT s IMIBD 1) A A= il
RIEP XA R AR AR A e AL RN B AT
A A S A ELOE R a5 AR B AR, R R AFIRTT

2020-11-28 | Volume 28 | Issue 22 |



BRIR, 5. MR ARG MR T e a g VIR IRES

IBDIIEFEZ54).

34 A 5B AREERRX Z BT HERBMIBDIA
ST TR, YF 2 RIE N LRI SRR 412 Rt
AV FH SRR LY IBD BT BUR . W
TE B RE A AN RE R RE A, PR OCHE I 1 (Wi B
R TR ER (155 5 25 W5 B DI T AR ST, 4%
i, BT Z AL L T 2% IBDIT 805 W 18 B A
AR BIARDRNERIE 7T, 299097 305 B s e AR
IR A 22 1] PR R 3R 7 5 A DR AR O BRI 2 A G & AT)
B Z RS, bean bR BN BAA BRI I AR
AN 3 A2 6 1R ST IB D EARAE LI 0 7 H RTT394
PR Sk, HAYr 20 s - AE S AP B, 157
TR LRI T, R T8 B 103805 25097 R A
SRR R AT IR U RTIR N8 75 B0 1R 08 WL R0 24 4
PERIMLEL. itn, G0 456 2 AR R TCARDY
FER Mk =2 22 S BUE N AT B8 (Lactobacillus)EH
JB TCAR 0 E B P A ADR AR, T S SBUBD & 4=
M FE, RO T A TE BRI AR T8 R R 2 AL
(BRI R, HNIBDIATT 299 P4 1 e s,
Rl th, 75 AR SRIBDIGIT 25 R 7E b, FRA 75 o0 Al
FHAIBDYRYT A7 IE B A R SR G &R, IR A4
DFRAEMFRAR, KHERT N STE £, BEE
BB R FRLEM LG A, WALGYIEITIBDIEFE+ %
TE PR 5 18 2 0AH EAE L, PR R R I DGR
H, RN a7 LI, L oAIBDRIRTTHR (LS
Z SR YT L.

4 g

IBDARHLEIE 2%, HET M iIa 254, w2
IR . PRIE IR 2R T SN i T R R 2 A R 11
Thiie, T T8 R 1 e AN SO0 T AR T RE S R
AL 5 OB il o A R ek e S, S EE A
(S JRE. A, Frdl B A B A R T T R 1
PAATTE AR A IS A G2 SR, R IBDIRYT
2RI I B TR . N AR R A S Bh A R AN 2R
T R (10 9 FH v A7 2k b ) A i o AR AL AN 2 977
IBDIIRISRIC R, 1 & 4 i A o S 1 H A M 25
4 EKIVAITIBDIIE /1. fe)a, fiaiemglay, AR
2. RARASER S TN SER, BT
IBDi F2 H W 18 B (A8 515 2 BEH Z A R
RRIRSEARLE &, PR T M B 5 25478 T IB DIV X
R FAMERINLEI, 412 R RIBDIRYT 2570t 78 75 5 A
SR,

5 ZEXE

1 Ananthakrishnan AN. Epidemiology and risk factors for IBD.

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

1117

Nat Rev Gastroenterol Hepatol 2015; 12: 205-217 [PMID: 25732745
DOI: 10.1038/nrgastro.2015.34]

Kuo CJ, Yu KH, See LC, Chiu CT, Su MY, Hsu CM, Kuo CF,
Chiou MJ, Liu JR, Wang HW. The Trend of Inflammatory
Bowel Diseases in Taiwan: A Population-Based Study. Dig Dis
Sci 2015; 60: 2454-2462 [PMID: 25837597 DOI: 10.1007/s10620-
015-3630-z]

Yang H, Li Y, Wu W, Sun Q, Zhang Y, Zhao W, Lv H, Xia
Q, Hu P, Li H, Qian J. The incidence of inflammatory bowel
disease in Northern China: a prospective population-based
study. PLoS One 2014; 9: 101296 [PMID: 25029440 DOI:
10.1371/journal.pone.0101296]

Jostins L, Ripke S, Weersma RK, Duerr RH, McGovern DP,
Hui KY, Lee JC, Schumm LP, Sharma Y, Anderson CA,
Essers ], Mitrovic M, Ning K, Cleynen I, Theatre E, Spain SL,
Raychaudhuri S, Goyette P, Wei Z, Abraham C, Achkar JP,
Ahmad T, Amininejad L, Ananthakrishnan AN, Andersen V,
Andrews JM, Baidoo L, Balschun T, Bampton PA, Bitton A,
Boucher G, Brand S, Biining C, Cohain A, Cichon S, D’ Amato M,
De Jong D, Devaney KL, Dubinsky M, Edwards C, Ellinghaus
D, Ferguson LR, Franchimont D, Fransen K, Gearry R, Georges
M, Gieger C, Glas ], Haritunians T, Hart A, Hawkey C, Hedl
M, Hu X, Karlsen TH, Kupcinskas L, Kugathasan S, Latiano
A, Laukens D, Lawrance IC, Lees CW, Louis E, Mahy G,
Mansfield ], Morgan AR, Mowat C, Newman W, Palmieri
O, Ponsioen CY, Potocnik U, Prescott NJ, Regueiro M, Rotter
JI, Russell RK, Sanderson JD, Sans M, Satsangi ], Schreiber S,
Simms LA, Sventoraityte ], Targan SR, Taylor KD, Tremelling
M, Verspaget HW, De Vos M, Wijmenga C, Wilson DC,
Winkelmann J, Xavier R], Zeissig S, Zhang B, Zhang CK, Zhao
H; International IBD Genetics Consortium (IIBDGC), Silverberg
MS, Annese V, Hakonarson H, Brant SR, Radford-Smith G,
Mathew CG, Rioux JD, Schadt EE, Daly MJ, Franke A, Parkes M,
Vermeire S, Barrett JC, Cho JH. Host-microbe interactions have
shaped the genetic architecture of inflammatory bowel disease.
Nature 2012; 491: 119-124 [PMID: 23128233 DOI: 10.1038/
nature11582]

Barrett JC, Hansoul S, Nicolae DL, Cho JH, Duerr RH, Rioux
JD, Brant SR, Silverberg MS, Taylor KD, Barmada MM, Bitton A,
Dassopoulos T, Datta LW, Green T, Griffiths AM, Kistner EO,
Murtha MT, Regueiro MD, Rotter JI, Schumm LP, Steinhart
AH, Targan SR, Xavier R]; NIDDK IBD Genetics Consortium,
Libioulle C, Sandor C, Lathrop M, Belaiche ], Dewit O, Gut
I, Heath S, Laukens D, Mni M, Rutgeerts P, Van Gossum A,
Zelenika D, Franchimont D, Hugot JP, de Vos M, Vermeire S,
Louis E; Belgian-French IBD Consortium; Wellcome Trust Case
Control Consortium, Cardon LR, Anderson CA, Drummond
H, Nimmo E, Ahmad T, Prescott NJ, Onnie CM, Fisher SA,
Marchini ], Ghori ], Bumpstead S, Gwilliam R, Tremelling M,
Deloukas P, Mansfield ], Jewell D, Satsangi ], Mathew CG,
Parkes M, Georges M, Daly M]. Genome-wide association
defines more than 30 distinct susceptibility loci for Crohn’s
disease. Nat Genet 2008; 40: 955-962 [PMID: 18587394 DOI:
10.1038/ng.175]

Xavier R], Podolsky DK. Unravelling the pathogenesis of
inflammatory bowel disease. Nature 2007; 448: 427-434 [PMID:
17653185 DOI: 10.1038/ nature06005]

Strober W, Watanabe T. NOD?2, an intracellular innate immune
sensor involved in host defense and Crohn's disease. Mucosal
Immunol 2011; 4: 484-495 [PMID: 21750585 DOI: 10.1038/
mi.2011.29]

Hampe ], Franke A, Rosenstiel P, Till A, Teuber M, Huse K,
Albrecht M, Mayr G, De La Vega FM, Briggs ], Giinther S,
Prescott NJ, Onnie CM, Hésler R, Sipos B, Folsch UR, Lengauer
T, Platzer M, Mathew CG, Krawczak M, Schreiber S. A genome-
wide association scan of nonsynonymous SNPs identifies a
susceptibility variant for Crohn disease in ATG16L1. Nat Genet

2020-11-28 | Volume 28 | Issue 22 |



10

11

12

13

14

15

16

17

18

19

20

J3aishideng®

2007; 39: 207-211 [PMID: 17200669 DOI: 10.1038 /ng1954]

Rioux JD, Xavier R], Taylor KD, Silverberg MS, Goyette P,
Huett A, Green T, Kuballa P, Barmada MM, Datta LW, Shugart
YY, Griffiths AM, Targan SR, Ippoliti AF, Bernard EJ, Mei L,
Nicolae DL, Regueiro M, Schumm LP, Steinhart AH, Rotter
JI, Duerr RH, Cho JH, Daly M]J, Brant SR. Genome-wide
association study identifies new susceptibility loci for Crohn
disease and implicates autophagy in disease pathogenesis. Nat
Genet 2007; 39: 596-604 [PMID: 17435756 DOI: 10.1038/1ng2032]
Homer CR, Richmond AL, Rebert NA, Achkar JP, McDonald
C. ATG16L1 and NOD2 interact in an autophagy-dependent
antibacterial pathway implicated in Crohn’s disease
pathogenesis. Gastroenterology 2010; 139: 1630-1641, 1641.e1-
1641.e2 [PMID: 20637199 DOI: 10.1053 /j.gastro.2010.07.006]
Worthey EA, Mayer AN, Syverson GD, Helbling D, Bonacci
BB, Decker B, Serpe JM, Dasu T, Tschannen MR, Veith RL,
Basehore MJ, Broeckel U, Tomita-Mitchell A, Arca M]J, Casper
JT, Margolis DA, Bick DP, Hessner MJ, Routes JM, Verbsky
JW, Jacob HJ, Dimmock DP. Making a definitive diagnosis:
successful clinical application of whole exome sequencing
in a child with intractable inflammatory bowel disease.
Genet Med 2011; 13: 255-262 [PMID: 21173700 DOI: 10.1097/
GIM.0b013e3182088158]

Franke A, Balschun T, Karlsen TH, Sventoraityte J, Nikolaus S,
Mayr G, Domingues FS, Albrecht M, Nothnagel M, Ellinghaus
D, Sina C, Onnie CM, Weersma RK, Stokkers PC, Wijmenga C,
Gazouli M, Strachan D, McArdle WL, Vermeire S, Rutgeerts
P, Rosenstiel P, Krawczak M, Vatn MH; IBSEN study
group, Mathew CG, Schreiber S. Sequence variants in IL10,
ARPC2 and multiple other loci contribute to ulcerative colitis
susceptibility. Nat Genet 2008; 40: 1319-1323 [PMID: 18836448
DOI: 10.1038/ng.221]

McGovern DP, Kugathasan S, Cho JH. Genetics of
Inflammatory Bowel Diseases. Gastroenterology 2015; 149: 1163-
1176.e2 [PMID: 26255561 DOI: 10.1053 /j.gastro.2015.08.001]
Agus A, Planchais ], Sokol H. Gut Microbiota Regulation
of Tryptophan Metabolism in Health and Disease. Cell Host
Microbe 2018; 23: 716-724 [PMID: 29902437 DOI: 10.1016/
j.chom.2018.05.003]

Khor B, Gardet A, Xavier R]. Genetics and pathogenesis of
inflammatory bowel disease. Nature 2011; 474: 307-317 [PMID:
21677747 DOI: 10.1038 / nature10209]

Hou JK, Abraham B, El-Serag H. Dietary intake and risk of
developing inflammatory bowel disease: a systematic review
of the literature. Am | Gastroenterol 2011; 106: 563-573 [PMID:
21468064 DOI: 10.1038/ ajg.2011.44]

Jowett SL, Seal CJ, Pearce MS, Phillips E, Gregory W, Barton JR,
Welfare MR. Influence of dietary factors on the clinical course
of ulcerative colitis: a prospective cohort study. Gut 2004; 53:
1479-1484 [PMID: 15361498 DOI: 10.1136/ gut.2003.024828]
Ananthakrishnan AN, Khalili H, Konijeti GG, Higuchi LM,
de Silva P, Korzenik JR, Fuchs CS, Willett WC, Richter JM,
Chan AT. A prospective study of long-term intake of dietary
fiber and risk of Crohn’s disease and ulcerative colitis.
Gastroenterology 2013; 145: 970-977 [PMID: 23912083 DOI:
10.1053/j.gastro.2013.07.050]

Ananthakrishnan AN, Higuchi LM, Huang ES, Khalili H,
Richter JM, Fuchs CS, Chan AT. Aspirin, nonsteroidal anti-
inflammatory drug use, and risk for Crohn disease and
ulcerative colitis: a cohort study. Ann Intern Med 2012; 156: 350-
359 [PMID: 22393130 DOI: 10.7326,/0003-4819-156-5-201203060-
00007]

Selby W, Pavli P, Crotty B, Florin T, Radford-Smith G, Gibson
P, Mitchell B, Connell W, Read R, Merrett M, Ee H, Hetzel
D; Antibiotics in Crohn’s Disease Study Group. Two-year
combination antibiotic therapy with clarithromycin, rifabutin,

WCJD | https://www.wjgnet.com

21

22

23

24

25

26

27

28

29

30

31

32

33

35

36

BRIR, 5. MRy ARG RE T e E & NI RS

and clofazimine for Crohn’s disease. Gastroenterology 2007; 132:
2313-2319 [PMID: 17570206 DOI: 10.1053 /j.gastro.2007.03.031]
Sartor RB, Wu GD. Roles for Intestinal Bacteria, Viruses, and
Fungi in Pathogenesis of Inflammatory Bowel Diseases and
Therapeutic Approaches. Gastroenterology 2017; 152: 327-339.e4
[PMID: 27769810 DOI: 10.1053/j.gastro.2016.10.012]
Kvasnovsky CL, Aujla U, Bjarnason I. Nonsteroidal anti-
inflammatory drugs and exacerbations of inflammatory bowel
disease. Scand | Gastroenterol 2015; 50: 255-263 [PMID: 25314574
DOI: 10.3109/00365521.2014.966753]

Shorter RG, Huizenga KA, Spencer R]. A working hypothesis
for the etiology and pathogenesis of nonspecific inflammatory
bowel disease. Am ] Dig Dis 1972; 17: 1024-1032 [PMID: 5082428
DOI: 10.1007/ BF02239143]

Chieppa M, Rescigno M, Huang AY, Germain RN. Dynamic
imaging of dendritic cell extension into the small bowel lumen
in response to epithelial cell TLR engagement. ] Exp Med 2006;
203: 2841-2852 [PMID: 17145958 DOI: 10.1084/jem.20061884]
Soderholm JD, Olaison G, Peterson KH, Franzén LE, Lindmark
T, Wirén M, Tagesson C, Sjodahl R. Augmented increase in
tight junction permeability by luminal stimuli in the non-
inflamed ileum of Crohn’s disease. Gut 2002; 50: 307-313 [PMID:
11839706 DOI: 10.1136/ gut.50.3.307]

Irvine EJ, Marshall JK. Increased intestinal permeability
precedes the onset of Crohn’s disease in a subject with familial
risk. Gastroenterology 2000; 119: 1740-1744 [PMID: 11113095
DOI: 10.1053 / gast.2000.20231]

May GR, Sutherland LR, Meddings JB. Is small intestinal
permeability really increased in relatives of patients with
Crohn’s disease? Gastroenterology 1993; 104: 1627-1632 [PMID:
8500719 DOI: 10.1016/0016-5085(93)90638-s]

Muise AM, Walters TD, Glowacka WK, Griffiths AM, Ngan
BY, Lan H, Xu W, Silverberg MS, Rotin D. Polymorphisms
in E-cadherin (CDHI) result in a mis-localised cytoplasmic
protein that is associated with Crohn’s disease. Gut 2009; 58:
1121-1127 [PMID: 19398441 DOI: 10.1136/ gut.2008.175117]
Caruso R, Lo BC, Nufiez G. Host-microbiota interactions in
inflammatory bowel disease. Nat Rev Immunol 2020; 20: 411-426
[PMID: 32005980 DOI: 10.1038/s41577-019-0268-7]

Ramos GP, Papadakis KA. Mechanisms of Disease:
Inflammatory Bowel Diseases. Mayo Clin Proc 2019; 94: 155-165
[PMID: 30611442 DOI: 10.1016/j.mayocp.2018.09.013]
Corridoni D, Arseneau KO, Cominelli F. Inflammatory bowel
disease. Immunol Lett 2014; 161: 231-235 [PMID: 24938525 DOI:
10.1016/j.imlet.2014.04.004]

Kamada N, Hisamatsu T, Okamoto S, Chinen H, Kobayashi
T, Sato T, Sakuraba A, Kitazume MT, Sugita A, Koganei K,
Akagawa KS, Hibi T. Unique CD14 intestinal macrophages
contribute to the pathogenesis of Crohn disease via IL-23/IFN-
gamma axis. | Clin Invest 2008; 118: 2269-2280 [PMID: 18497880
DOI: 10.1172/]CI34610]

Fujino S, Andoh A, Bamba S, Ogawa A, Hata K, Araki Y,
Bamba T, Fujiyama Y. Increased expression of interleukin 17
in inflammatory bowel disease. Gut 2003; 52: 65-70 [PMID:
12477762 DOI: 10.1136/ gut.52.1.65]

Teng MW, Bowman EP, McElwee JJ, Smyth MJ, Casanova JL,
Cooper AM, Cua DJ. IL-12 and IL-23 cytokines: from discovery
to targeted therapies for immune-mediated inflammatory
diseases. Nat Med 2015; 21: 719-729 [PMID: 26121196 DOI:
10.1038/1nm.3895]

Himmel ME, Yao Y, Orban PC, Steiner TS, Levings MK.
Regulatory T-cell therapy for inflammatory bowel disease:
more questions than answers. Immunology 2012; 136: 115-122
[PMID: 22348589 DOI: 10.1111/}.1365-2567.2012.03572.x]
O’Shea JJ, Schwartz DM, Villarino AV, Gadina M, Mclnnes IB,
Laurence A. The JAK-STAT pathway: impact on human disease

2020-11-28 | Volume 28 | Issue 22 |



37

38

39

40

41

42

43

45

46

47

48

49

50

51

J3aishideng®

BRIR, 5. MR ARG MR T e a g VIR IRES

and therapeutic intervention. Annu Rev Med 2015; 66: 311-328
[PMID: 25587654 DOI: 10.1146/ annurev-med-051113-024537]
Danese S, Panés J. Development of drugs to target interactions
between leukocytes and endothelial cells and treatment
algorithms for inflammatory bowel diseases. Gastroenterology
2014; 147: 981-989 [PMID: 25220794 DOI: 10.1053/
j-gastro.2014.08.044]

Arseneau KO, Cominelli F. Targeting leukocyte trafficking for
the treatment of inflammatory bowel disease. Clin Pharmacol
Ther 2015; 97: 22-28 [PMID: 25670380 DOI: 10.1002/ cpt.6]
Vermeire S, O'Byrne S, Keir M, Williams M, Lu TT, Mansfield
JC, Lamb CA, Feagan BG, Panes J, Salas A, Baumgart DC,
Schreiber S, Dotan I, Sandborn WJ, Tew GW, Luca D, Tang
MT, Diehl L, Eastham-Anderson J, De Hertogh G, Perrier C,
Egen JG, Kirby JA, van Assche G, Rutgeerts P. Etrolizumab
as induction therapy for ulcerative colitis: a randomised,
controlled, phase 2 trial. Lancet 2014; 384: 309-318 [PMID:
24814090 DOI: 10.1016/S0140-6736(14)60661-9]

Jovani M, Danese S. Vedolizumab for the treatment of IBD: a
selective therapeutic approach targeting pathogenic a4b7 cells.
Curr Drug Targets 2013; 14: 1433-1443 [PMID: 23980911 DOI:
10.2174,/13894501113146660206]

Eckburg PB, Relman DA. The role of microbes in Crohn'’s
disease. Clin Infect Dis 2007; 44: 256-262 [PMID: 17173227 DOI:
10.1086,/510385]

Manichanh C, Borruel N, Casellas F, Guarner F. The gut
microbiota in IBD. Nat Rev Gastroenterol Hepatol 2012; 9: 599-608
[PMID: 22907164 DOI: 10.1038 /nrgastro.2012.152]

Prosberg M, Bendtsen F, Vind I, Petersen AM, Gluud LL. The
association between the gut microbiota and the inflammatory
bowel disease activity: a systematic review and meta-analysis.
Scand | Gastroenterol 2016; 51: 1407-1415 [PMID: 27687331 DOIL:
10.1080/00365521.2016.1216587]

Ohkusa T, Okayasu I, Ogihara T, Morita K, Ogawa M, Sato N.
Induction of experimental ulcerative colitis by Fusobacterium
varium isolated from colonic mucosa of patients with ulcerative
colitis. Gut 2003; 52: 79-83 [PMID: 12477765 DOI: 10.1136/
gut.52.1.79]

Atarashi K, Tanoue T, Oshima K, Suda W, Nagano Y,
Nishikawa H, Fukuda S, Saito T, Narushima S, Hase K, Kim
S, Fritz JV, Wilmes P, Ueha S, Matsushima K, Ohno H, Olle B,
Sakaguchi S, Taniguchi T, Morita H, Hattori M, Honda K. Treg
induction by a rationally selected mixture of Clostridia strains
from the human microbiota. Nature 2013; 500: 232-236 [PMID:
23842501 DOI: 10.1038 /nature12331]

Sartor RB. Microbial influences in inflammatory bowel
diseases. Gastroenterology 2008; 134: 577-594 [PMID: 18242222
DOI: 10.1053 /j.gastro.2007.11.059]

Liao Z, Xie Y, Zhou B, Zou B, Xiao D, Liu W, Cai Y, Liu D, Liao
Q, Xie Z. Berberine ameliorates colonic damage accompanied
with the modulation of dysfunctional bacteria and functions in
ulcerative colitis rats. Appl Microbiol Biotechnol 2020; 104: 1737-
1749 [PMID: 31867696 DOI: 10.1007 /s00253-019-10307-1]

Liao Z, Zhang S, Liu W, Zou B, Lin L, Chen M, Liu D, Wang M,
LiL, CaiY, Liao Q, Xie Z. LC-MS-based metabolomics analysis
of Berberine treatment in ulcerative colitis rats. ] Chromatogr
B Analyt Technol Biomed Life Sci 2019; 1133: 121848 [PMID:
31756623 DOI: 10.1016/j,jchromb.2019.121848]

Tk, TR, BT AR A B R, AR oA &
2015: 958-960 [DOI: 10.3760/ cma.j.issn.1671-0274.2015.09.026]
Hu J, Lin S, Zheng B, Cheung PCK. Short-chain fatty acids in
control of energy metabolism. Crit Rev Food Sci Nutr 2018; 58: 1243-
1249 [PMID: 27786539 DOI: 10.1080/10408398.2016.1245650]
XN, KR, TR AAE, FMARR, FRIRIK. Wi K24k I IR = AL
B AR LA LI )RR LA 2013; 40: 99-103 [DOIL:
10.3969/j.iss1n.1004-874X.2013.11.029]

WCJD | https://www.wjgnet.com

1119

52

53

55

56

57

58

59

60

61

62

63

65

66

67

Bifari F, Ruocco C, Decimo I, Fumagalli G, Valerio A, Nisoli
E. Amino acid supplements and metabolic health: a potential
interplay between intestinal microbiota and systems control.
Genes Nutr 2017; 12: 27 [PMID: 29043007 DOI: 10.1186/512263-
017-0582-2]
Lin R, Liu W, Piao M, Zhu H. A review of the relationship
between the gut microbiota and amino acid metabolism. Amirno
Acids 2017; 49: 2083-2090 [PMID: 28932911 DOI: 10.1007/
s00726-017-2493-3]
Lamas B, Richard ML, Leducq V, Pham HP, Michel ML, Da
Costa G, Bridonneau C, Jegou S, Hoffmann TW, Natividad
JM, Brot L, Taleb S, Couturier-Maillard A, Nion-Larmurier I,
Merabtene F, Seksik P, Bourrier A, Cosnes ], Ryffel B, Beaugerie
L, Launay JM, Langella P, Xavier RJ, Sokol H. CARD9 impacts
colitis by altering gut microbiota metabolism of tryptophan
into aryl hydrocarbon receptor ligands. Nat Med 2016; 22: 598-
605 [PMID: 27158904 DOI: 10.1038/nm.4102]
Liu Y, Wang X, Hu CA. Therapeutic Potential of Amino Acids
in Inflammatory Bowel Disease. Nutrients 2017; 9: 920 [PMID:
28832517 DOI: 10.3390/1nu9090920]
Zheng X, Huang F, Zhao A, Lei S, Zhang Y, Xie G, Chen T, Qu
C, Rajani C, Dong B, Li D, Jia W. Bile acid is a significant host
factor shaping the gut microbiome of diet-induced obese mice.
BMC Biol 2017; 15: 120 [PMID: 29241453 DOI: 10.1186/512915-
017-0462-7]
Lamas B, Natividad JM, Sokol H. Aryl hydrocarbon receptor
and intestinal immunity. Mucosal Immunol 2018; 11: 1024-1038
[PMID: 29626198 DOI: 10.1038 /s41385-018-0019-2]
Hooper LV, Gordon JI. Commensal host-bacterial relationships
in the gut. Science 2001; 292: 1115-1118 [PMID: 11352068 DOI:
10.1126/ science.1058709]
Wen Z, Fiocchi C. Inflammatory bowel disease: autoimmune
or immune-mediated pathogenesis? Clin Dev Immunol 2004; 11:
195-204 [PMID: 15559364 DOI: 10.1080,/17402520400004201]
Gaboriau-Routhiau V, Rakotobe S, Lécuyer E, Mulder I, Lan A,
Bridonneau C, Rochet V, Pisi A, De Paepe M, Brandi G, Eberl G,
Snel J, Kelly D, Cerf-Bensussan N. The key role of segmented
filamentous bacteria in the coordinated maturation of gut
helper T cell responses. Immunity 2009; 31: 677-689 [PMID:
19833089 DOI: 10.1016/j.immuni.2009.08.020]
Bauer E, Williams BA, Smidt H, Verstegen MW, Mosenthin R.
Influence of the gastrointestinal microbiota on development
of the immune system in young animals. Curr Issues Intest
Microbiol 2006; 7: 35-51 [PMID: 16875418]
Hapfelmeier S, Lawson MA, Slack E, Kirundi JK, Stoel M,
Heikenwalder M, Cahenzli ], Velykoredko Y, Balmer ML, Endt
K, Geuking MB, Curtiss R 3rd, McCoy KD, Macpherson A]J.
Reversible microbial colonization of germ-free mice reveals the
dynamics of IgA immune responses. Science 2010; 328: 1705-
1709 [PMID: 20576892 DOI: 10.1126/ science.1188454]
Zhu L, Xu LZ, Zhao S, Shen ZF, Shen H, Zhan LB. Protective
effect of baicalin on the regulation of Treg/Th17 balance, gut
microbiota and short-chain fatty acids in rats with ulcerative
colitis. Appl Microbiol Biotechnol 2020; 104: 5449-5460 [PMID:
32322944 DOI: 10.1007/500253-020-10527-w]
Gutiérrez-Vazquez C, Quintana FJ. Regulation of the Immune
Response by the Aryl Hydrocarbon Receptor. Immunity 2018;
48:19-33 [PMID: 29343438 DOI: 10.1016/j.immuni.2017.12.012]
Buffie CG, Pamer EG. Microbiota-mediated colonization
resistance against intestinal pathogens. Nat Rev Immunol 2013;
13: 790-801 [PMID: 24096337 DOI: 10.1038 /nri3535]
Kamada N, Kim YG, Sham HP, Vallance BA, Puente JL,
Martens EC, Nufiez G. Regulated virulence controls the ability
of a pathogen to compete with the gut microbiota. Science 2012;
336: 1325-1329 [PMID: 22582016 DOI: 10.1126/ science.1222195]
Huang T, Zhang X, Pan J, Su X, Jin X, Guan X. Purification

2020-11-28 | Volume 28 | Issue 22 |



69

70

71

74

75

76

78

J3aishideng®

BRIR, 5. MRy ARG RE T e E & NI RS

and Characterization of a Novel Cold Shock Protein-Like
Bacteriocin Synthesized by Bacillus thuringiensis. Sci Rep 2016;
6: 35560 [PMID: 27762322 DOI: 10.1038/ srep35560]
Kinnebrew MA, Ubeda C, Zenewicz LA, Smith N, Flavell
RA, Pamer EG. Bacterial flagellin stimulates Toll-like receptor
5-dependent defense against vancomycin-resistant Enterococcus
infection. ] Infect Dis 2010; 201: 534-543 [PMID: 20064069 DOI:
10.1086,/650203]

Brandl K, Plitas G, Mihu CN, Ubeda C, Jia T, Fleisher M, Schnabl
B, DeMatteo RP, Pamer EG. Vancomycin-resistant enterococci
exploit antibiotic-induced innate immune deficits. Nature 2008;
455: 804-807 [PMID: 18724361 DOI: 10.1038 / nature07250]
Jamwal S, Kumar P. Chapter 19 - animal models of inflammatory
bowel disease, in Animal models for the study of human disease
(second edition), P.M. Conn, Editor. 2017, Academic Press. 467-
477.

Valatas V, Bamias G, Kolios G. Experimental colitis models:
Insights into the pathogenesis of inflammatory bowel disease
and translational issues. Eur | Pharmacol 2015; 759: 253-264 [PMID:
25814256 DOI: 10.1016/j.ejphar.2015.03.017]

Cooper HS, Murthy SN, Shah RS, Sedergran DJ. Clinicopathologic
study of dextran sulfate sodium experimental murine colitis. Lab
Invest 1993; 69: 238-249 [PMID: 8350599]

Zheng H, Chen M, Li Y, Wang Y, Wei L, Liao Z, Wang M, Ma
F, Liao Q, Xie Z. Modulation of Gut Microbiome Composition
and Function in Experimental Colitis Treated with Sulfasalazine.
Front Microbiol 2017; 8: 1703 [PMID: 28936203 DOI: 10.3389/
fmicb.2017.01703]

CaiY, Liu W, Lin Y, Zhang S, Zou B, Xiao D, Lin L, Zhong Y,
Zheng H, Liao Q, Xie Z. Compound polysaccharides ameliorate
experimental colitis by modulating gut microbiota composition
and function. | Gastroenterol Hepatol 2019; 34: 1554-1562 [PMID:
30589960 DOI: 10.1111/jgh.14583]

Kotlarz D, Beier R, Murugan D, Diestelhorst ], Jensen O, Boztug
K, Pfeifer D, Kreipe H, Pfister ED, Baumann U, Puchalka J,
Bohne J, Egritas O, Dalgic B, Kolho KL, Sauerbrey A, Buderus
S, Guingor T, Enninger A, Koda YK, Guariso G, Weiss B,
Corbacioglu S, Socha P, Uslu N, Metin A, Wahbeh GT, Husain
K, Ramadan D, Al-Herz W, Grimbacher B, Sauer M, Sykora
KW, Koletzko S, Klein C. Loss of interleukin-10 signaling and
infantile inflammatory bowel disease: implications for diagnosis
and therapy. Gastroenterology 2012; 143: 347-355 [PMID: 22549091
DOI: 10.1053 /j.gastro.2012.04.045]

Britton GJ, Contijoch EJ, Mogno I, Vennaro OH, Llewellyn SR,
Ng R, Li Z, Mortha A, Merad M, Das A, Gevers D, McGovern
DPB, Singh N, Braun ], Jacobs JP, Clemente JC, Grinspan A,
Sands BE, Colombel JF, Dubinsky MC, Faith J]. Microbiotas from
Humans with Inflammatory Bowel Disease Alter the Balance of
Gut Th17 and RORyt" Regulatory T Cells and Exacerbate Colitis
in Mice. Immunity 2019; 50: 212-224.e4 [PMID: 30650377 DOI:
10.1016/j.immuni.2018.12.015]

Gobert AP, Sagrestani G, Delmas E, Wilson KT, Verriere TG,
Dapoigny M, Del’homme C, Bernalier-Donadille A. The human
intestinal microbiota of constipated-predominant irritable bowel
syndrome patients exhibits anti-inflammatory properties. Sci Rep
2016; 6: 39399 [PMID: 27982124 DOI: 10.1038/ srep39399]

Cui H, Cai'Y, Wang L, Jia B, Li J, Zhao S, Chu X, Lin ], Zhang X,
Bian Y, Zhuang P. Berberine Regulates Treg/Th17 Balance to
Treat Ulcerative Colitis Through Modulating the Gut Microbiota

WCJD | https://www.wjgnet.com

79

80

81

82

86

87

88

89

90

1120

in the Colon. Front Pharmacol 2018; 9: 571 [PMID: 29904348 DOL
10.3389/ fphar.2018.00571]

Elinav E, Strowig T, Kau AL, Henao-Mejia ], Thaiss CA, Booth
CJ, Peaper DR, Bertin ], Eisenbarth SC, Gordon JI, Flavell RA.
NLRP6 inflammasome regulates colonic microbial ecology and
risk for colitis. Cell 2011; 145: 745-757 [PMID: 21565393 DOI:
10.1016/j.cell.2011.04.022]

Rakoff-Nahoum S, Paglino ], Eslami-Varzaneh F, Edberg S,
Medzhitov R. Recognition of commensal microflora by toll-like
receptors is required for intestinal homeostasis. Cell 2004; 118:
229-241 [PMID: 15260992 DOI: 10.1016/j.cell.2004.07.002]

Zhao L, Yang W, Chen Y, Huang F, Lu L, Lin C, Huang T, Ning
Z,Zhai L, Zhong LL, Lam W, Yang Z, Zhang X, Cheng C, Han
L, Qiu Q, Shang X, Huang R, Xiao H, Ren Z, Chen D, Sun S, El-
Nezami H, Cai Z, Lu A, Fang X, Jia W, Bian Z. A Clostridia-rich
microbiota enhances bile acid excretion in diarrhea-predominant
irritable bowel syndrome. | Clin Invest 2020; 130: 438-450 [PMID:
31815740 DOI: 10.1172/]CI130976]

Davido B, Batista R, Dinh A, de Truchis P, Terveer EM, Roberts B,
Kuijper EJ, Caballero S. Fifty shades of graft: How to improve the
efficacy of faecal microbiota transplantation for decolonization of
antibiotic-resistant bacteria. Int | Antimicrob Agents 2019; 53: 553-
556 [PMID: 30880228 DOI: 10.1016/j.jjantimicag.2019.03.008]
Giles EM, D’Adamo GL, Forster SC. The future of faecal
transplants. Nat Rev Microbiol 2019; 17: 719 [PMID: 31534208 DOI:
10.1038/s41579-019-0271-9]

Bamola VD, Ghosh A, Kapardar RK, Lal B, Cheema S,
Sarma P, Chaudhry R. Gut microbial diversity in health and
disease: experience of healthy Indian subjects, and colon
carcinoma and inflammatory bowel disease patients. Microb
Ecol Health Dis 2017; 28: 1322447 [PMID: 28588430 DOI:
10.1080/16512235.2017.1322447]

Dickson I. Gut microbiota: Diagnosing IBD with the gut
microbiome. Nat Rev Gastroenterol Hepatol 2017; 14: 195 [PMID:
28250469 DOI: 10.1038 /nrgastro.2017.25]

Sheil B, Shanahan F, O’Mahony L. Probiotic effects on
inflammatory bowel disease. | Nutr 2007; 137: 8195-824S [PMID:
17311981 DOI: 10.1093 /jn/137.3.8199]

Sartor RB. Therapeutic manipulation of the enteric microflora
in inflammatory bowel diseases: antibiotics, probiotics, and
prebiotics. Gastroenterology 2004; 126: 1620-1633 [PMID: 15168372
DOI: 10.1053 /j.gastro.2004.03.024]

ChenH, Xia Y, Zhu S, Yang ], Yao ], Di]J, Liang Y, Gao R, Wu W,
Yang Y, Shi C, Hu D, Qin H, Wang Z. Lactobacillus plantarum
LP-Onlly alters the gut flora and attenuates colitis by inducing
microbiome alteration in interleukin-10 knockout mice. Mol
Med Rep 2017; 16: 5979-5985 [PMID: 28849048 DOI: 10.3892/
mmr.2017.7351]

Schultz M, Veltkamp C, Dieleman LA, Grenther WB, Wyrick PB,
Tonkonogy SL, Sartor RB. Lactobacillus plantarum 299V in the
treatment and prevention of spontaneous colitis in interleukin-
10-deficient mice. Inflamm Bowel Dis 2002; 8: 71-80 [PMID:
11854603 DOI: 10.1097/00054725-200203000-00001]

Lopez-Siles M, Enrich-Capé N, Aldeguer X, Sabat-Mir M,
Duncan SH, Garcia-Gil LJ, Martinez-Medina M. Alterations in
the Abundance and Co-occurrence of Akkermansia muciniphila
and Faecalibacterium prausnitzii in the Colonic Mucosa of
Inflammatory Bowel Disease Subjects. Front Cell Infect Microbiol
2018; 8: 281 [PMID: 30245977 DOI: 10.3389/ fcimb.2018.00281]

Fr it BB RIS AR: AL

2020-11-28 | Volume 28 | Issue 22 |



JRnishideng®

Published by 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

ISSN 1009-3079

‘ ‘ || ‘ Il

771009°307056 ““H‘

9

© 2020 Baishideng Publishing Group Inc. All rights reserved.



