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The research progress of IncRNA in inflammatory bowel disease and

phytochemical intervention
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Abstract: Inflammatory bowel diseases (IBD) are chronic, relapsing disorders of the gastrointestinal tract, which
are represented mainly by ulcerative colitis (UC) and Crohn's disease (CD). Studies have shown that epigenetic
factors represented by long non-coding RNA (IncRNA) play an important role in the pathogenesis of IBD.
Phytochemicals are non-traditional nutrient components isolated and extracted from natural plants, characterized by
easy availability and low toxicity. Some phytochemicals have been identified to have a protective role in IBD. In
this paper, we systematically discuss the pathogenesis of IBD and the progress of research on the role of IncRNA in
the regulation of IBD, and explore the possible mechanisms of phytochemicals inhibiting IBD, and thus providing
theoretical basis for phytochemicals in the improvement of IBD by targeting IncRNA.
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WA | AN B WL, HLARE A E LR, R
WA R Je s IEH AL, R EY. cD
Br B LR UC B IRRR AL, I8 AT BETE i
PR P S A . i P RE S A 1
BB KRB I 1BD 538 R A 45 W Je A 2 45 B e 1)
R
1.2 SRITRFFESERE

WHHT R, IBD A& 2 AR 22 48 tH G A
BB LA, BYIE LTI RCGEE R, 1R
MWABEF IR Z . HIE 20 43K, FRE 5501
BETAAL,  EPHANEG SEPNEEHT Y TG E 2K IBD &
R PUE FTF P, [ 1990 4E £ 2019 4E, R B
IBD 4 & A 1 A6 K05 28 M 1.72/10 J5 (1.44~2.05) K
Tk % 3.35/10 /5 (2.88~3.88), 4 ¥ U] M 1.20/10 Ji
(1.02~1.42) BRTH 2 2.65/10 J5 (2.29~3.08), fFH—
P2 M, IBD R RAERIRF RS B ikl 23
AR, SECEE ARG RE TR, KK
W TR A KU DA R S B EE T 2 R B, 2018—
2019 4E ], % [E 47 IBD 8% —4F v B 3 E 57
Ak 80 743.73 7T,
1.3 &fwEHLH

#BEHA, %T IBD IR YR MRS 2,
ATt SiAl. BRI . IR TR AL LIRS
SRR HE DMK,
1.3.1 #fEHR R

TR ILZ)A 240 A )i 5 IBD B J3K 14 F K
WA >, Hoh 30 M2 UC, CD 3H4 i B3 M e 5t
PREE ®, Forhr, 3 fE KU B ) NOD2 36 R R A8
SEUEK IR ERFE, ORI CD RIm AR . BT
NOD2 4, ATGI6LI. T3004. CARDY % %:[H 58 45
BB 5 IBD R R AR G P IBD
Bl IR 12% AR EE R 1.
132 JpiEmMAeS

Efg AL, IBD Bk P I iE s E e
A ELFE A TEAT B (A K IAAT B ) (3N AN 1 (40
FUFFE ) KA X ZP0F 2 R . TR
— Tl T T P R R 8 RE R R BE I T R, TE
IBD &, T ER RN B 1,
1.3.3 G iEy

7E CD Hr, #45F th CD4" T 40 o 234k 1 %l Bh
T 4040 1 (T helper 1 cell, Th1) F1 Th17 Jz M fi k&, 5
FHA 2 17 (interleukin-17, IL-17) T % -y (interferon
v, IFN-y) F1 i 985 S8 L K F -a (tumor necrosis factor-a,
TNF-) 50, & MEFEEMERIE. £ UC f, RER

N Th2 /5, (e % K7 IL-5 A IL-13 234,
s B 4R H AR T 408, e b e 4npa T
AR A el G N 950 7B IEE 1] L B NN
1.3.4 HERE

WATIR SRR, DLEbE e e s s i v oy
i B TS ML A K 45 i 26 10 B e e TRV %
AR 21 A [ S AHHE 1 BA A B T R B, N T
i B 5 E IBD RS 2 IEA < M. gkt
AR BEARSZH . R4EAE 2R D KDL R BR T 4
LA 2 IBD B MR BFs KU i U
1.4 I&KETTEE

H A IBD &35 I PR 1 e v 7 44 1t = 2 9 R
1BI7, A AEHET ERACEE NERITFARIGTT . B
BEMH 5- @ EKMBRIBTT, 6 38 g
I KB A R R [T . ik R B e I 2459
SHRIEIR . (HREAE N R HERS, V2 B R R
M 251, EFEREE . IR B IEYS NSk
SRIEH, KT ER S SB0E 5.
KEEIERAE 1,

2 KiEIEmIIRNA

2.1 #hA

KA IEZ IS RNA (long non-coding RNA, IncRNA)
AR —RKEH IS 200 MZE R B HEH i3 A,
FE AT A% N, 45T ) 2 40 M A AT 53 A
TR = S8 BRI T TR e, AN 2% B T g S 1)
AeEl H AEgm i — L Z Ik, IncRNA 37\ A2 2 A
PSR “REYR 7, AR SATT A IR -
AR, T el E N P EOR A 54T, K&
W5 4E 7~ IncRNA 5 DNA. Zeth )i, 2 [ i HAd
RNA ( f1HF mRNA. miRNA) & H filh IncRNA A H.
TEH, 252 Mok Eyte .
2.2 HEThEERAERHLE
221 E51EH

LncRNA 1y R 45 25 A ) i RRAE I 2 R
ERIFRED, AR RN E T B, B
KB EmIS RNAp21 (long intergenic non-coding RNA-p21,
lincRNA-p21) 5AY)— %% 8 5 K A B AEH IF A
WHENL, ORI B p53 A5 SaE g ) E
ZHNHIF, 7S DNA 64 5 rgn i s 1,
222 HEHAEH

WIS AE A B RNA SEFR, T 4006 25087
BAPATHIIEE. B, IncRNA-GASS £ )% RNA
BFP, TEAHES G0 R BUER S2 AR ) DNA &5 515,
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RAFR, %%: LncRNAE SOMEVE I o IR 1 SR 2240 T i ik Fe st g 809

UGB, BRI PSR 2R S g ik
(kR EAEH M,
223 mRIEH

YEN TS, IncRNA &85 & AR, K%
%R EE Y€ AL 2R € ¥EbR. 140, lincRNA-
HOTTIP H#:5 WD40 % E 2385 1 5 (WD40 repeat-
containing protein 5, WDRS5) 54, ¥ WDRS &
Y15 [R5 & 5L K] HOXA 254, R 1t HOXA 1% 1 41
B H3 B 4 0t B S DR 5t B
224 CBEH

LncRNA F| H HAURs ) R B 45 G 4k, 456
ARSI, A2 T R R ) E 5T 2% S
SE[E) 7 B A % 5. B, lincRNA-HOTAIR F 5
SERE K 3 G RRT o S AR R a s G, JurE
SE ML 2R B 1R 78 24 3 e B
2.2.5 EMEH

LncRNA fE v 5% 4 P£ N I £ RNA (competing
endogenous RNA, ceRNA) 8¢ microRNA 45, 8t
5% 4 5 3L = microRNA A H.I 5. 541, IncRNA-
CDC6 A} 47 5 SR B miR-215, FH ik miR-215
5 AL R mRNA 256, gk 30 i 40 At 1 56 AN
L AN

3 LncRNAZ 5iF{FIBDHII R

WFFIEH], IncRNA % K1k 5 2 M 1) K
AR IR, GNEE « 28 0E IR IT IR
7E IBD 1, B3 H5@RARE. Bmis s 5 3EE )
W H AR N ) IncRNA K FIHFEAEREE R, —TH
T I SRR, 5 IR ABEAHLE, IBD &
A 390 4~ IncRNA ik 1 310 4> IncRNA |
WP 4 B 40 2 BEWTE 4T (genome-wide association
studies, GWAS) ] IBD ] i1 k& A% R £ ik
(single nucleotide polymorphisms, SNPs) 5| % . McGovern
26 PR B 200 £ > 5 IBD JRUKE #H 9% 1) 38 4% 7 A
Hrp iRy 7y CD A UC K5 dEAr s, 2 5y m kA
TW#E 2 H], XL SNPs K27 T 2 K 21 JE 4w it [X
B, 27K IncRNA 7] g 2 5 IBD 1 i £ 3d F&.
CD 1 UC [ K 95 ML S 5 3 R AE AN [, AR SR
IncRNA £ =35t (1 F 70 ) ik
3.1 LncRNAZS5FEUCHIH IR R
311 HM AT AEH

LncRNA-H19 7E i 4= J AU AE & % LA i 3%
ik, Li % PIHIR L UC /NS5 IncRNA-H19
mReIk, FHENIEE S miR-331-3p 45 & R ik,

DA 32 it IR B DR 5 52 A4 AH 5 Rl F- 4 (tumor necrosis
factor receptor-associated factor 4, TRAF4) # ¢, %
SANMRT . Xu 25 P WA HON SR 1A 7SR T4
LT 2B b b it R IE Inc78583, LM MMAER NS
miR-3202/HOXBI13 i& 152 2% fif fis 2 ¥ i S 1 N\ &5
b R A R R B, I RT g 0 4 A O
LncRNA-PMS2L2 it % ik {2 i#F miR-24 F 4k, [A]
P24 ] miR-24 7£ UC 40 M ¥ T i R Fl 52 i BT
LncRNA-TUG] 1f M ifg 47117 RNA 454 & 1 HUR
(human antigen R) F1 miR-29b-3p [1J°F-#7 LAl 44
K bR E T ®Y. LncRNA-SNHGS 7] 76 24 52
B2 #% miR-375/JAK ¥l 2 (Janus kinase 2, JAK?2)
BRI A/ B A P A 5, A A R s B
3.1.2 TG E R bR A

T i IncRNA-CDKN2B-AS1 ¥ 5| # claudin-2
SO, JE I RIE AT U b R A, R, PEAR
IncRNA-CDKN2B-AS1 7K -4 Bl T 4k £ 45 7 5 b
SeE M B 4k, F i IncRNA-CDKN2B-AS1 7
233 miR-195-5p/miR-16-5p ik, 3% UC Hitk B,
UC &3 7 L 40 7 IncRNA-NEAT1 &35 Fif, 47
#1) IncRNA-NEAT1 3 j& A [% {it miR-410-3p /K °F,
YRR A PR RS, SR L R A Th RE RS B
A, P& IncRNA-NEAT1 /K-F AT 395 iy b 57 Bf b
SEEME, S EWEAN AR AL P, LncRNA-GASS 1
2y 1) 5 ] A 42 PRI 2 0T 4 J8 2R 18 (matrix metallo-
proteinases, MMPs) %1%, 22l Zh it Y.
3.1.3 TR

LncRNA-MEG3 1F Ay ifg 4 #1 ffi] miR-98-5p,
BEHT 4 7 IL-10 P2 2E, 203 &O5E P, LncRNA-
PINT 78 4% 5 I0E R 1 P65 FI S8 zeste FE K3 5
F NZK[FJ54 2 (enhancer of Zeste homolog 2, EZH2)
(1943 S SR TE ] R AR 2 R F TNF-o B, R B4
) PINT A A 203 uC™, Zhu 25 B7 K Bl 4k &
D AR 77 W0 B Ak = % 7] 41014 IncRNA-OIPS-ASI [f)
Fik, 183 L OIPS-AS1 #P 3L miR-26a-5p 7K,
i) e 2% 40 B Th17 2 WA 28 IRl 7 IL-6, 2% fi# UC
INER AIE. Qu % P i YRR 40 B UC /NS
{557 F IncRNA-H19 Rk N F&, £ Th17 ¥
WAk, BEE /NG RIEIR. LncRNA-TUGI i
4545 BT miR-142-5p FIHILRIEL, ] TNF-a i
SRR K RE R T A, LR UC RE P,
P4 IncRNA-ANRIL 7K~ 7] i) 821 ##% K] 7 -kappa
B (nuclear factor -kappaB, NF-«xB) i# %, i 4 v K
T RIE, M HRRERMN ™, 1 IncRNA-MALAT1
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A% 11 ANRIL jin & 4 5% 1,

Ak, IncRNA i& v] DL i H A 5 XA H
UC. i, #E47 IncRNA-MEG3 [ M2 E I 48 it 5
P 48 i 41 FE 9 7] 2 miR-20b-5p-cAMP 2 3 76 4 45
A8 A 1 (cyclic-AMP response binding protein 1, CREBI)
BGOSR PRIS 17, WML JORE OB B
3.2 LncRNAZ5FECDRIH SR R R
321 TR

LncRNA-ANRIL ik /K5 JL# IBD & & 14
N TNF-o. IL-17 7KF 2545 Mo 78N
MR TIX—IG, B CD XU A HE ANRIL
I8 KT AR ¥, % B IncRNA-ANRIL 7] f 2 5t
LG GRS 5l R R i ROE R TR IA . CD B A
I 7 IncRNA-THRIL 5 miR-125b & ik 7K *F & £ #H
56 W 5 Liu &5 U 78/ 8RB0 AL M PR R B
—%, FSZ IncRNA-THRIL #]E 4 miR-125b #345,
WG AS 5 7% 5 S 3 0% B 3 (signal transducer
and activator of transcription 3, STAT3) I NF-«xB j# %
fRHE(E 28 R 73k BE = A, i EE AR 2 05 5 16 48 M 40
5. 1€ CD ##&h, IncRNA-DQ786243 it F£ik, H
FKIXELL CD ™ EME R IEM K. DQ786243 1] 1Y
Jin CREB Ml XSk A5 5% K] 7+ 3 (forkhead box protein 3,
Foxp3) ik, FIE % T 448 (regulatory T cells,
Treg) R¥EHL £ Thfe ¥, X4 R DQ786243 % 5 i
LIRS AR R
3.2.2 AT R R B AR

FEDRE F 20 R B CD B3 A g B oot I BE 1)
[ 7 2K iy 56 5 H A7 7 8 i 22 R IA 1 IncRNA,  F
A 50 A EEERIE mRNA BA IE [ sl 6 e i H
K5 mRNA 2 5 20 A5 5@ %, IncRNA 7] fig
A/ S R FENLE], 2 IncRNA-mRNA 38 4% [/
%2 5 B o Ag M. Li 2 W Rt & 8L CD
BERNGE T 5 /N R b B H IncRNA-MALAT 3%
A, B MALATI fcBR /0 B S 56 25 i 2% 58
5 8%, BIF 98 3F 52 MALAT1 7] 22 i 45 /E H T miR-
146b-5p, 1 [a] i 45 5 % 1E#2 E H claudin-11 ik,
HeFF R TR, IKEERA.

CD H 1 incRNA-01272 F5A7KF FTF, lincRNA-
01272 1E R 524 miR-153-5p FlseE & 4k 28 K R T
B1 (TGF-B1) i 51 L 2 41 ffa - 8] 78 i 5 46 (EMT),
B b R N HIE RS K BT TR, (R B B R AE
5P CDHEF A IncRNA-GATAG6-AS1 /K P31k
F#AK, JTUER GATA6-AS1 1[5 S =4 & Wtk % 7%
fif§ 2 (transglutaminase 2, TGM2), TGM2 0 L iz 41

MLZE KRR T fe, SRR HLAL TR IR
55, R I R v R AN i A E T AR B,
Haberman %5 ™ 7€ /N ) & CD 3 (0] iy v & B
IncRNA-HNF4A-AS1 [ N5 _F ARG 5 F1 &
B 2 (R AFAE S 3 A %
323 A TAEA

Li % PV 7tds i CD g IR 2 F IncRNA-
CNN3-206 & % i, CNN3-206 1] 2 i3 43 4F H T
miR-212 #2755 1§ caspase-10 £ ik, {340 A
ToHR 28, A% IncRNA-CNN3-206 1A 7] 45 20 22 i
CD /IR JRE SV o
324 HERHREZ AN

AR, VP2 FE 80U TRV IncRNA A%
HERZ AP E CD Mot W Xu 2 B9 B 50 R0
CDKN2B-AS1 FE[H | 1510757274, 152383207, 1510757278
Frs1333048 R A5 R rp, 57T LA B AGAC
AT REPEAC CD A KUK, (H 238 hin i i ke 7= sl i B
ZEE R Ae T A A B A B GGAC W] R B
CD & %% A % . LncRNA-MEG3/miR-181b iffi i% 5
CD %5 Z P R A 5%, £ CD B 4k i 1
% B miR-181b H1#] 1s322931 (C>T) fl MEG3 H1[f]
157158663 (G>A) W E Lk 4 1% K ¥ TNF-a. IL-1B.
IL-6 F C Jx B4 & 1E, X P Fh SNP £ IncRNA-
MEG3/miR-181b/TNF-a {5 Z il g N E CD &34 LAk
i B R B

LncRNA 7 i 5 5 Je S e i 5 A E i e 5
HHAE AL a0 1 FE] 2 Bras. LncRNA 22 5
45 UC #1 CD ik Jg g Wk 1.

4 EVUFYAFIBDRI SRR

TP 2 NS MR KR & H AR o dE
VbR BN AR G SRR Y, HABR . fumM
PUAMNSEE Z AW iENE . R HAL AN, K
A 9 N 28 (ISR . M 3. Z R
HEFRE ). SR A (a0 NBER ). 52K (nH
MERE ) A WL ALY (anSEARmL ST ) 5. A 5T
CUUE SR DAL 22 A SOREPE R o B A DR E T
4.1 BIHRLED

SEHRBR %t (sulforaphane, SFN) J& KI5 T+ 746
BEG ) — Fh A PEYE RS, SEN BT DAYk 2 1738
GSY/ - ES) 77 L U RS9 17/p e 0 - et P 2 AR
RIFAT, (7 ReE ™ AR R
KIL, SEN AbFEEEA RS att UC /N AR H k2
SElnARs . PR ISR ECT o BN EE M SRR, o
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r Connexin

NEAT1 %Q p

CKDN2B-AS1 = |

= 0o
(») £
l mRNA * T :
FEH AAA = ¥ =) Claudin
[} = —

RNAZ&EH

@

A: LncRNAHEBHE W mRNAFF T BT E: . fmik. WM A A2 5 B: LncRNA Fl mRNA JEEGE G PE I N TR TERNA
(ceRNA)F %%, @it S = ) miRNA KM ofFREH I C: LncRNAE AImiRNARGE. RNALE A xmiRNA 42
&1 LncRNAZERGH: % 50 b A AT AL

W EERE R, IR0 SURRZF T B A
A AR o0 2 IR A 2 o S, PRI L
WL LI 9/ AR 9 T R & B R R B
IEHARZA T, NF-xB Al STAT R/ 72 fE 3¢ J 4
MR P ANERR, LA BISNERIE)E, —H R
T, bR 4 AT A R TS 28 PR 5 TNF-au,
IL-6. IL-1B %5, HHLERALY) AT A R %K NF-xB K&
STAT % 3% e LA R ME OB e i, R 2
FAAE T Ko P A LR ALY, W 1 400 i) NF-«B/
WO E A -1/STAT-1 Wl BEHOE, SCE IR 2 A S/
RIS e BRI P E SRR, TR
PR 3 £ RO B R, SR K 3 AL B AT 1
i B o D Sl e
4.2 BEp
e P S B R SRR 2 —. 1

Wi SIS AR, GRZE . ZERAEEE
PSR TR NIz M 2 R, AR L
FLEPUR . PUAMPRLIR LS5 1738 AR A %
SRk 2 M E T N NF«B K2R K+, W
TNF-o.. SR BV Ik i 18 9 RE ] B e 223
EVINSE R PE Bk 2SR GE BN S
VA A 25 AL, B P RO A R 1 B2
FHIE AT 2 (nuclear factor erythroid 2-related factor 2,
Nrf2) ik, $MHE 5 R 70 N, sk, 2w
W AR S I UE S5 G, R0 T I A
W DhRE. B, LRI REA S &,
HIAE IR A e A . AR, LR FRAF]
TBRR AT BRI s ARG, TSR R A
AR IIEIVER, T a8 WSSO B A LA T
A KR B2 5
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M2Aii 4= 4R AT
FEHHEEAIMEG3
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M2 AEHBISEIINEATL

= 1Cs I

A: LncRNAFZIA /N GE 58 R IR SR g1 A i) e s i 52 R 4k ; B: LncRNA 7Y Th 4158 431k L4 48 140 B IR 14 7=
4; C: LncRNAZ SRR, (RFIBDKAKE; D: LncRNAZ ST AN, Y HEFRE; E: LncRNAJE A

J3E5E, PAZERF 3RO A B T fE 5

F: LncRNAZ 54Mih /5 5 BG40ttt

&2 LncRNASHHLIA S FB7 LR 4 ay /e

43 S

Je i TRk B T oA RHE Y R A, 7
DSS i3 UC /MR, Z0KS T e di T Al
0 51) 445 i ok I PN B 4 o o 8 S I N B O -1
Rik, M AR EEE, EWAE . N,
IR R, R NTIE o B 1 — PR A Y,
AT AR 2 i 9% AR BN H 98ORE TR T I 3 5 0 o
JAK2/STAT3 {5 5 18 B 0, o008 A 10 45 g 9% hE
AR R, NBERRIA AT 3 I K i e o e
TR AW =K AR BREE A 48, o K BRI 18 1
LA RN B B 3 RE A2 87, 7E mRNA K L £
PG R T3R8 Y,

4.4 HE3E
WAL MG fF . Tl =k DURESk.
YRR A IR TREEEIACRYEYI I, MG A s

IBD Bifdrh, sh= 4L R A K SERAEMR, b7

YerE R A N2 EZRRIRAER, XTI Re 5S4 R A
WO HUR AL AT 5 Y BT R, 4E A
r ) AR = 0 24 H R e PR AIK UC 8 3 4 P 2
KR F TNF-0. IL-17 %35 ", 484 K K /5
BAOEMA, (et baneE . K MR
JE VGRS, R4 % b B MO i R
B, ZERFAERITIR T IR =mE R A A Mg
T2 407 A2 0 M TR S ¥ 15 R i 4 UC A CD A 28/
BRI PLeTdEtb /R 7,

5 NG

H AT B ISR e . S RT FA S5 2 Ffi 24
YT IBD IwPRiGTT, ERIIE A b 2540k 35
AR 25, (A, SR EmRee & a7 i
JEX T IBD iy BREE . HE K, AT
FIMOKR S BN 25 A R A 2 5



813

: LncRNAFE JEREVE I B4 P A AL 22T PR WF 7 8k Fé

el

(op-cr1 7 22 AN
R[5 3 ) B A B - AN CIVIS 5O < r2EqsTI-drwpi | TIRHL “CIVLS “qsTI-ynu L INHL w(izs0dLy *Z#Fad *on an
(nAd 3oL
Y Sragedxodny aTIDE B ¥R A K DNV S Y ErerT98,.0d gdxo *ga¥d £ €5798,0d Blfzyesnr B ad ao
(o1 2 2 e TH G 2 8 AD LY
RO ANLIE QIS I-AIWIZEDTN 1 N K KA SR < [ HATH 7 qr8I-yru {7 1-dHL
THh G 1 O/ dS-QOT -7 TR 4 Tl 17 A 0 7 0 ] GH €O ANk Sk 1 TID/dg-q0T- g EFEOdIN *aD A CHHEONVA CBIHEEIH TN an
e Tl OT T U < Spads-go-qmu iz gt S {0 R ) [ B EOTIN dg-g6-yru NFHEOAN 0N F I WA9/TALSD Y AS ‘HfflFz-0oeD an
[ [-uIpne[o Iz
(o) I R T A S 7 PO L 11 -UIpne O dg-qop Ty YFIIVIVIN ‘D 09YINDON ‘LE6T ‘T 09D “W\[o/dTvd an
[l ATdg-qop T-qIUZ TIVIVIN ¢, A 2 26 B I TRINVEL ] TIVIVIA RNV CEULIIVIVIN SON 9/T4LSD “BFAD ‘BiHZOHA “FFoN on
s S B U0 X BRI SR I oA MA(L T-TIO- T “0-ANLL) - [ ATk B e 2y 911 “LI-TI an
BHTRINY - * g 7 el G- A B 754 36 DO et S - AN B2 (8] TRINY “0-ANL Ed-dN Y TRINY SAd CEHIZOHA ‘EE0N on
an
(v OV VRS SE Al 7T S ANINE 1 2 B < M/t Y1) s VB [l L0 B SSVD SININ Y 3SSVD A Y IdHL 2 Eadl on
W r9/T19dLSD “BEON ‘B
ot L5 LH0- ANLL it [l T3 € L0 CHTHZ AT S9d - [ EOMRE 24 Fr W INId THZA “$9d el £ INId LY9TMVY “LE6TIHH “08YMS “LE6N on
Lo LTI [ ) (it dG-ROT-Tw ] ¢ i Y1 ot ] 2 1] TSV-SdIO s hf dg-egz-yru 8 1SV-6dIO WN9/TALSD “BEON on
e DNEED g9 1-dnuydg-go 1 -Augp ) v SY-AeNSIAD(ifihe ‘S Lr  dg-91-gruydg-go1-yru
BEA) ol e Rl 6 U k87 BT UIPNRID NG A T SV-AENSIAD B ‘g-upneo Y [SV-GINNAD BlIZ6TLH T 008D fEFON on
tee) 2 20 07 [l 1) S T I S ] 2 A T IVANY B * g Bl s 38 [ I 17 W9/ TdLSD ‘B HZ09YINON
T HONGHEG YN B B LEH2d -0 TH-M W T [ [ IVANig i de-o[p-yrw BULIIVAN  6TLH “LP9TMVY CBHZOAl CBiEOoN on
(oo 0 BT B G 0 7 RO TV SPERETISL eI 5 S SOHNSEL TAVI/SLE-W e L SDHNS B 7 20 G578\ 80N on
dg-zy1-ygru
(o1 FL2FO-ANLL - [ 37 ) s e 72 (1] A S -Tp T - T dg-qez-yru BiiZ6T-LH “ZF0N
B gL BTN 2T ek b ) A B A E-Q6T-qru e N H AL B TONL “4NH BHOONL CEHE AT A5 N 5 N9/ 19 LSO on
Lo L BRI b pT-dr ] o PE ROTSING p-gmu Y TSN #EON on
ook E G TAXOHEL T T0TE- MW ighhif [ SPE LERSYLOUT €1GXOH/c0Te-y1u Y €858.L0UT BizOHd ‘¥ adl on
LTYL
Iy
SeEI-yIw
(1 20k 37 S XA N L0 ORI Z L 1AL (s g L] Cepe-yiu
GYFOIHY TP N EHPIVILI R S e 1ee-dIWE 6T H “pAVEL “de-Tge-yu e 61H WAoo dTIved fEEON ¥INY9/TdLSD on
44 FH ) ) VNIOU KUY S M

1Y B EHADEDN S SVNIIUT 12



814 asRiip s #3664

XL T 1) 2 A CAF B A/ UE] . LncRNA R
IR AR / AHL 2R R R e I R AR A AT R 2
BIT AR AR, MY 7T §E DL IncRNA D 1
Fr, EVHEC R AHEE IncRNA RIAME IBD. HY
A 7 )5 BT FE A - 0 B8 ) IncRNA 75 45 i 55
FEE I AR, AR ST =TT IncRNA
20 IBD R FURIE o 7E LA 98 A 1 000 a2 R
PRI 9 T B ok 40 Hp 20 % B 28 B TR AN A= el T 42
W% IncRNA FiE KR IEE U7, B2, IncRNA
(1) 578 I NIRTT SROEPE IR T RE T B 10is 4%,
TS 2 RAEFR AL 73 7 Al . SR,
TV HE IncRNA IR AMLE MATE 2. 75
BLEA MR SEBI AT — DB 7E, DAMIESEREYI1L
W)L IncRNA 7EYRY7 IBD H A 26 RUR -

FH H i Caspase-101 3R

B
1]

BN 7 0 A Qg

LI

B
I2)

b 7 e B Y
LincRNA-012724miR-153-Sp#liigim i Ab A K K 7B 135 S EMT,

(& % X #]

Flynn S, Eisenstein S. Inflammatory bowel disease

0k B A MRS KA s, (Rt R R s R

HNF4A-AS1 R {8 S100A8/K FFt

ik, ARG M T AR )
5 ST AGACHEIRCD AR KB, T3 54571 GGACHE I CD%&

Wi 7 1
i R

presentation and diagnosis. Surg Clin North Am, 2019, 99:
1051-62

[2] Bamias G, Arseneau KO, Cominelli F. Mouse models of
inflammatory bowel disease for investigating mucosal

UTERGATAG-AS15 S TGM2, SELRiRB AT N, PRI EES,

CNN3-206 | 7] {E AmiR-2 124 4> T 25 42

PRI

immunity in the intestine. Curr Opin Gastroenterol, 2017,
33:411-6

#1 LncRNAZS5UCHICDRYER RALHI(EER)

;%
= 4 S Q% [3] NgSC, Shi HY, Hamidi N, et al. Worldwide incidence and
. w =~ A~ O i . k
;EE_:, o w QL@ prevalence of inflammatory bowel disease in the 21st
’g E ; § ;-: g § % % century: a systematic review of population-based studies.
I - Lancet, 2017, 390: 2769-78
| = g wn £ =
VB [4] Shao B, Yang W, Cao Q. Landscape and predictions of
o = . inflammatory bowel disease in China: China will enter the
= Q j_]_]‘; Iz _ compounding prevalence stage around 2030. Front Public
E g o EE 2 Health, 2022, 10: 1032679
< < :<le: ;F S é [S] Jairath V, Feagan BG. Global burden of inflammatory
E E & 5 ) E bowel disease. Lancet Gastroenterol Hepatol, 2020, 5: 2-3
S é E % % 8 [6] YuQ, Zhu C, Feng S, et al. Economic burden and health
- care access for patients with inflammatory bowel diseases
in China: web-based survey study. J Med Internet Res,
2021, 23: €20629
- [71 Davis J, Kellerman R. Gastrointestinal conditions:
> inflammatory bowel disease. FP Essent, 2022, 516: 23-30
2 5 $ [8] Guan Q. A comprehensive review and update on the
5 < \ athogenesis of inflammatory bowel disease. J Immunol
E R = © Res, 2019, 2019: 7247238
= % .EE = [91 Negroni A, Pierdomenico M, Cucchiara S, et al. NOD2
‘:.:' f‘g‘ 8 § and inflammation: current insights. J Inflamm Res, 2018,
{_)% 8 R : 11: 49-60
&| - »_: % E [10] Moller FT, Andersen V, Wohlfahrt J, et al. Familial risk of
PO i %@ \’&Ii Hc§ ’H@ inflammatory bowel disease: a population-based cohort
=8 £ g3 % study 1977-2011. Am J Gastroenterol, 2015, 110: 564-71
E|O © o0 © [11] Mentella MC, Scaldaferri F, Pizzoferrato M, et al.

Nutrition, IBD and gut microbiota: a review. Nutrients,
2020, 12: 944
[12] Ramos GP, Papadakis KA. Mechanisms of disease:

URLES
CD
CD
CD
CD
CD



*y’ %

==
&

4: LncRNATE ZOREVEI 7 h O RS AE AL 22 T B et e

815

(18]

[19]

(20]

(21]

(22]

[23]

[24]

[25]

[26]

[27]

inflammatory bowel diseases. Mayo Clin Proc, 2019, 94:
155-65

Adolph TE, Meyer M, Schwirzler J, et al. The metabolic
nature of inflammatory bowel diseases. Nat Rev
Gastroenterol Hepatol, 2022, 19: 753-67

Narula N, Wong ECL, Dehghan M, et al. Association of
ultra-processed food intake with risk of inflammatory
bowel disease: prospective cohort study. BMJ, 2021, 374:
nl554

Chen J, Dan L, SunY, et al. Ambient air pollution and risk
of enterotomy, gastrointestinal cancer, and all-cause
mortality among 4,708 individuals with inflammatory
bowel disease: a prospective cohort study. Environ Health
Perspect, 2023, 131: 77010

Seyedian SS, Nokhostin F, Malamir MD. A review of the
diagnosis, prevention, and treatment methods of
inflammatory bowel disease. J Med Life, 2019, 12: 113-22
Robinson EK, Covarrubias S, Carpenter S. The how and
why of IncRNA function: an innate immune perspective.
Biochim Biophys Acta Gene Regul Mech, 2020, 1863:
194419

Huarte M, Guttman M, Feldser D, et al. A large intergenic
noncoding RNA induced by p53 mediates global gene
repression in the p53 response. Cell, 2010, 142: 409-19
Wang Y, Xue M, Xia F, et al. Long non-coding RNA
GASS in age-related diseases. Curr Med Chem, 2022, 29:
2863-77

Feng H, Zhao F, Luo J, et al. Long non-coding RNA
HOTTIP exerts an oncogenic function by regulating
HOXAI13 in nasopharyngeal carcinoma. Mol Biol Rep,
2023, 50: 6807-18

Tsai MC, Manor O, Wan Y, et al. Long noncoding RNA as
modular scaffold of histone modification complexes.
Science, 2010, 329: 689-93

Kong X, Duan Y, Sang Y, et al. LncRNA-CDC6 promotes
breast cancer progression and function as ceRNA to target
CDC6 by sponging microRNA-215. J Cell Physiol, 2019,
234:9105-17

Nie J, Zhao Q. Lnc-ITSN1-2, derived from RNA
sequencing, correlates with increased disease risk, activity
and promotes CD4" T cell activation, proliferation and
Th1/Th17 cell differentiation by serving as a ceRNA for
IL-23R via sponging miR-125a in inflammatory bowel
disease. Front Immunol, 2020, 11: 852

McGovern DP, Kugathasan S, Cho JH. Genetics of
inflammatory bowel diseases. Gastroenterology, 2015,
149: 1163-76.¢2

Li Y, Yan J, Chen W. Mechanism of IncRNA-H19 in
intestinal injury of mice with ulcerative colitis. Int Arch
Allergy Immunol, 2022, 183: 985-96

Xu 'Y, Zhang L, Ocansey DKW, et al. HucMSC-Ex
alleviates inflammatory bowel disease via the Inc78583-
mediated miR3202/HOXB13 pathway. J Zhejiang Univ
Sci B, 2022, 23: 423-31

Yu T, Meng F, Xie M, et al. Long noncoding RNA
PMS2L2 downregulates miR-24 through methylation to
suppress cell apoptosis in ulcerative colitis. Dig Dis, 2021,

(28]

[29]

(30]

(31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

39: 467-76

Tian Y, Wang Y, Li F, et al. LncRNA TUG] regulates the
balance of HuR and miR-29b-3p and inhibits intestinal
epithelial cell apoptosis in a mouse model of ulcerative
colitis. Hum Cell, 2021, 34: 37-48

Li H, Xuan J, Zhang W, et al. Long non-coding RNA
SNHGS regulates ulcerative colitis via microRNA-375/
Janus kinase-2 axis. Bioengineered, 2021, 12: 4150-8
Rankin CR, Lokhandwala ZA, Huang R, et al. Linear and
circular CDKN2B-AS1 expression is associated with
inflammatory bowel disease and participates in intestinal
barrier formation. Life Sci, 2019, 231: 116571

Tian Y, Cui L, Lin C, et al. LncRNA CDKN2B-AS1
relieved inflammation of ulcerative colitis via sponging
miR-16 and miR-195. Int Immunopharmacol, 2020, 88:
106970

Ni S, Liu'Y, Zhong J, et al. Inhibition of LncRNA-NEAT1
alleviates intestinal epithelial cells (IECs) dysfunction in
ulcerative colitis by maintaining the homeostasis of the
glucose metabolism through the miR-410-3p-LDHA axis.
Bioengineered, 2022, 13: 8961-71

Liu R, Tang A, Wang X, et al. Inhibition of IncRNA
NEAT1 suppresses the inflammatory response in IBD by
modulating the intestinal epithelial barrier and by
exosome-mediated polarization of macrophages. Int J Mol
Med, 2018, 42: 2903-13

Lucafo M, Pugnetti L, Bramuzzo M, et al. Long non-
coding RNA GASS5 and intestinal MMP2 and MMP9
expression: a translational study in pediatric patients with
IBD. Int J Mol Sci, 2019, 20: 5820

Wang Y, Wang N, Cui L, et al. Long non-coding RNA
MEG3 alleviated ulcerative colitis through upregulating
miR-98-5p-sponged IL-10. Inflammation, 2021, 44: 1049-
59

Ye M, Wang C, Zhu J, et al. An NF-kB-responsive long
noncoding RNA, PINT, regulates TNF-a gene transcription
by scaffolding p65 and EZH2. FASEB J, 2021, 35: e21667
Zhu C, Fan M, Zhu J, et al. Vitamin D reduces the helper
T cells 17 (Th17) differentiation in patients with ulcerative
colitis by targeting long non-coding RNA (IncRNA) OIP5-
AS1/miR-26a-5p/IL-6 axis. Iran J Immunol, 2022, 19:
150-60

Qu SL, Chen L, Wen X8, et al. Suppression of Th17 cell
differentiation via sphingosine-1-phosphate receptor 2 by
cinnamaldehyde can ameliorate ulcerative colitis. Biomed
Pharmacother, 2021, 134: 111116

Han J, Li Y, Zhang B, et al. LncRNA TUGI regulates
ulcerative colitis through miR-142-5p/SOCS1 axis.
Microb Pathog, 2020, 143: 104139

Qiao C, Yang L, Wan J, et al. Long noncoding RNA
ANRIL contributes to the development of ulcerative
colitis by miR-323b-5p/TLR4/MyD88/NF-kB pathway.
Biochem Biophys Res Commun, 2019, 508: 217-24

Zhu M, Xie J. LncRNA MALAT! promotes ulcerative
colitis by upregulating IncRNA ANRIL. Dig Dis Sci,
2020, 65:3191-6

Wang YX, Lin C, Cui LJ, et al. Mechanism of M2



816

GRS

364

[44]

[49]

[55]

macrophage-derived extracellular vesicles carrying
IncRNA MEG3 in inflammatory responses in ulcerative
colitis. Bioengineered, 2021, 12: 12722-39

Xia H, Li S, He Y, et al. Long non-coding RNA ANRIL
serves as a potential marker of disease risk, inflammation,
and disease activity of pediatric inflammatory bowel
disease. Clin Res Hepatol Gastroenterol, 2022, 46: 101895
Ge Q, Dong Y, Lin G, et al. Long noncoding RNA
antisense noncoding RNA in the INK4 locus correlates
with risk, severity, inflammation and infliximab efficacy in
Crohn's disease. Am J Med Sci, 2019, 357: 134-42

Elamir A, Shaker O, Kamal M, et al. Expression profile of
serum IncRNA THRIL and miR-125b in inflammatory
bowel disease. PLoS One, 2022, 17: 0275267

Liu G, Wang Y, Zhang M, et al. Long non-coding RNA
THRIL promotes LPS-induced inflammatory injury by
down-regulating microRNA-125b in ATDCS5 cells. Int
Immunopharmacol, 2019, 66: 354-61

Qiao YQ, Huang ML, Xu AT, et al. LncRNA DQ786243
affects Treg related CREB and Foxp3 expression in
Crohn's disease. J Biomed Sci, 2013, 20: 87

Li N, Shi R. Expression alteration of long non-coding
RNAs and their target genes in the intestinal mucosa of
patients with Crohn's disease. Clin Chim Acta, 2019, 494:
14-21

Li Y, Zhu L, Chen P, et al. MALATI1 maintains the
intestinal mucosal homeostasis in Crohn's disease via the
miR-146b-5p-CLDN11/NUMB pathway. J Crohns Colitis,
2021, 15: 1542-57

Fang L, Hu M, Xia F, et al. LINC01272 activates epithelial-
mesenchymal transition through miR-153-5p in Crohn's
disease. Am J Transl Res, 2022, 14: 2331-42

Sosnovski KE, Braun T, Amir A, et al. GATA6-AS1
regulates intestinal epithelial mitochondrial functions, and
its reduced expression is linked to intestinal inflammation
and less favorable disease course in ulcerative colitis
(UC). J Crohns Colitis, 2023, 17: 960-71

Haberman Y, BenShoshan M, Di Segni A, et al. Long
ncRNA landscape in the ileum of treatment-naive early-
onset Crohn disease. Inflamm Bowel Dis, 2018, 24: 346-60
Li N, Shi RH. IncRNACNN3-206 activates intestinal
epithelial cell apoptosis and invasion by sponging
miR-212, an implication for Crohn's disease. World J
Gastroenterol, 2020, 26: 478-98

Xu'Y, Shao XX, Hu DY, et al. [The associations of cyclin-
dependent kinase inhibitor 2B antisense RNA 1 gene
polymorphisms with the risk of Crohn's disease in Chinese
patients]. Zhonghua Yi Xue Za Zhi, 2022, 102: 2513-22
Zhong C, Yao Q, Han J, et al. SNP r$322931 (C>T) in
miR-181b and rs7158663 (G>A) in MEG3 aggravate the
inflammatory response of anal abscess in patients with
Crohn's disease. Aging (Albany NY), 2022, 14: 3313-24
Jiang F, Wu M, Li R. The significance of long non-coding
RNAs in the pathogenesis, diagnosis and treatment of
inflammatory bowel disease. Precis Clin Med, 2023, 6:
pbad031

Alattar A, Alshaman R, Al-Gayyar MMH. Therapeutic

[58]

[59]

[61]

[62]

[65]

[66]

[67]

[69]

(71]

(72]

effects of sulforaphane in ulcerative colitis: effect on
antioxidant activity, mitochondrial biogenesis and DNA
polymerization. Redox Rep, 2022, 27: 128-38

He C, Gao M, Zhang X, et al. The protective effect of
sulforaphane on dextran sulfate sodium-induced colitis
depends on gut microbial and Nrf2-related mechanism.
Front Nutr, 2022, 9: 893344

Wu S, Liao X, Zhu Z, et al. Antioxidant and anti-
inflammation effects of dietary phytochemicals: the Nrf2/
NF-kB signalling pathway and upstream factors of Nrf2.
Phytochemistry, 2022, 204: 113429

Shi L, Lin Q, Li X, et al. Alliin, a garlic organosulfur
compound, ameliorates gut inflammation through MAPK-
NF-kB/AP-1/STAT-1 inactivation and PPAR-y activation.
Mol Nutr Food Res, 2017, 61: 1601013

Zugaro S, Benedetti E, Caioni G. Garlic (4/lium sativum
L.) as an ally in the treatment of inflammatory bowel
diseases. Curr Issues Mol Biol, 2023, 45: 685-98
Rahman SU, Li Y, Huang Y, et al. Treatment of
inflammatory bowel disease via green tea polyphenols:
possible application and protective approaches. Inflammo-
pharmacology, 2018, 26: 319-30

Zhou F, Mai T, Wang Z, et al. The improvement of
intestinal dysbiosis and hepatic metabolic dysfunction in
dextran sulfate sodium-induced colitis mice: effects of
curcumin. J Gastroenterol Hepatol, 2023, 38: 1333-45
Huang J, Wu T, Zhong Y, et al. Effect of curcumin on
regulatory B cells in chronic colitis mice involving TLR/
MyD88 signaling pathway. Phytother Res, 2023, 37: 731-
42

Lee HC, Jenner AM, Low CS, et al. Effect of tea phenolics
and their aromatic fecal bacterial metabolites on intestinal
microbiota. Res Microbiol, 2006, 157: 876-84

Maruta K, Watanabe C, Hozumi H, et al. Nicotine
treatment ameliorates DSS-induced colitis by suppressing
MAdCAM-1 expression and leukocyte recruitment. J
Leukoc Biol, 2018, 104: 1013-22

Li X, Xu S, Zhang Y, et al. Berberine depresses
inflammation and adjusts smooth muscle to ameliorate
ulcerative colitis of cats by regulating gut microbiota.
Microbiol Spectr, 2022, 10: ¢0320722

Dong Y, Fan H, Zhang Z, et al. Berberine ameliorates
DSS-induced intestinal mucosal barrier dysfunction
through microbiota-dependence and Wnt/B-catenin
pathway. Int J Biol Sci, 2022, 18: 1381-97

Okayasu I, Hana K, Nemoto N, et al. Vitamin A inhibits
development of dextran sulfate sodium-induced colitis and
colon cancer in a mouse model. Biomed Res Int, 2016,
2016: 4874809

Bai A, Lu N, Guo Y, et al. All-trans retinoic acid down-
regulates inflammatory responses by shifting the Treg/
Th17 profile in human ulcerative and murine colitis. J
Leukoc Biol, 2009, 86: 959-69

Lai Y, Masatoshi H, Ma Y, et al. Role of vitamin K in
intestinal health. Front Immunol, 2021, 12: 791565

Dai Z, Li Z, Shi E, et al. Study on the interaction between
four typical carotenoids and human gut microflora using



o FRA R, 2. LncRNATE 2R 1 AR F R AEY A6 24T T a7 ik e 817
an in vitro fermentation model. J Agric Food Chem, 2022, [74] Naselli F, Bellavia D, Costa V, et al. Osteoarthritis in the
70: 13592-601 elderly population: preclinical evidence of nutrigenomic
[73] Prados ME, Garcia-Martin A, Unciti-Broceta JD, et al. activities of flavonoids. Nutrients, 2023, 16: 112
Betulinic acid hydroxamate prevents colonic inflammation [75] Liu'Y, Zhao C, Ma Q, et al. Sinomenine retards LPS-
and fibrosis in murine models of inflammatory bowel elicited inflammation via down-regulating CCAT1 in

disease. Acta Pharmacol Sin, 2021, 42: 1124-38 HaCaT cells. Life Sci, 2019, 233: 116703



