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[ Abstract]  Iiritable bowel syndrome (IBS) is a common functional gastrointestinal disorder. The lack of early
diagnostic method and effective pharmacotherapy of IBS is predominantly attributed to the current limited understanding of
its pathogenesis. MicroRNA (miRNA) is a class of small noncoding RNA of approximately 22 nt in length, which regulate
gene expression by post-transcriptional repression or degradation of mRNAs, most often leading to gene silencing. Studies
have revealed various differentially expressed miRNAs in colon tissue and peripheral blood of IBS patients. MiRNA has
varying degrees of influence on the intestinal flora of IBS patients, the intestinal mucosal barrier, and low grade intestinal
inflammation. This review focuses on miRNAs in IBS to find evidence of miRNA involvement in IBS pathogenesis and verify
the diagnostic and therapeutic value of miRNA in IBS.
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miRNA E—2R K JE ) 20~ 22 MEHFRR 4 Y
/Ny AR RNA, J8 TR gn i 3, LY 91 R S Pk
1) R R S R R iE . 55— miRNA T
1993 A7 F5 Wi BT 2k AL & B SR 1M miRNA (1
— B 2 T RE LB 2001 4E A5 E] 78 AR
KZE miRNA B 7E 4 MAX I RNA R4 i
II (Pol IT) %% 5% B4 3] miRNA ( pri-miRNA) . 7E 4
k%N, RNA 24545 11 DGCR8 454 Drosha ( #Z 4 1%
PRI ) T2 B A BE 25 52 5 W0, pri-miRNA 40 T,
A& miRNA (pre-miRNA) |, —Ffi{ 60 ~70 nt #7525
R % Je AR E5# . pre-miRNA H exportin-5 ( XPOS5 )
AR A 3 By i iz S 40 5, B OB A TR T
Dicerl I T ABRZEI B UG AU ALEE miRNA . 54
XUE miRNA 1Y — 245 S M A miRNA 53 190
]E &K (miRISC) , 18 1 7 51 5 #h &5 & 51 %
miRISC #E17] mRNAs, 75 — 254 W 9 B . il
miRNA i3 58 mRNA ) 37 -JE 465X (37 -UTR)
SERTER T E IV B ANEE G, F ] mRNA HH iR 5
R G S S5RE Ay F R, A
fERE e T MG, MR AR ELA
30% W L 3l 9 1Y 2 1 J5T 2 A 35 TR 52 31 miRNA 11
P

2 miRNA 53EEE

Wi AR ARG £ (W iE RS R e e br e ) il
WEREE (LB B A ) 8 TR AR ™ W S5 AR B
FHFTRE 1 20 25 RS, 2 BRI &R IR
AR R IBS B B i R 2 2K U 5 i
i Y e AR Lo P S E A S - W S s
53 miRNA 2 5 i fasn =,

2.1 miRNA 5 IBS i7iE & &
W T TR 1 P B0 178 A S B S R A

A Bl T 6 TR A A T N A AE I R 4 i R
UV T TE RS AR R miRNA ik, BT 4y
WIEHUT 20 44 IBS-C .18 44 IBS-D .32 44 IBS-M 3k
70 151 1BS S, 20 {5 fdt e 5 AR S % BRAH, o b 440
(AIME miR-199b Ffiz 8 R AFEEE , R IR AT
BN, AR S IS miR-199b ik /K- B
R HETE Y IBS fRfik, 45 R IR IBS A g
B RETTECS 35 miR-199b F2ikKF 27 AHE
2.2 miRNA 5 IBS 76 fEiEE S

i TEAY 58 o g 1 4 B e, 2 7 3 5 I 1 2
— BRI R L R A DL R A ] A R
R (TIs) MR, W B RS I 1) 5 M A2 31 e 3A =
FoEBE M, 22 Y S E W R R A RS
JEE NI HHORG BSE e R 48, JBA IBS BY AHF B
HR R PR R G 72 L e ) 2 3 A 1 T R 4
ORGSO 2 B R ) AR i PR B (R R
it , 2 Wi FNZE RS B 22) 0 3E B 1 D e e A, JF &
SRR TT TS AR AT BOR R R
g > B A A U i 7 sh i AN
TR REGEY R % B EAME A, Bk &
OB ZED TIs 8 13R85 37 1
., Zhou 2= (R 9% % B miR-29a 7] L) 3 1 #%
TR PR A 2 e 5 B ( GLUL ) 18 75 fizy 18 3 3%
P, miR-29a fll GLUL A9 3’ -UTR 2z [al A B &#Y
HAME, A EIH GLUL 3R, A& B &
B D f 285 30 R I GE O P S O, Martinez
UV 5 k% B, IBS-D B /N i 414U B9 miR-
125b-5p #l miR-16 FKik T ¥, 8 o ¥ ) TJs 5E
CGN ( cingulin ) FI CLDN2 ( claudin-2) , fff CGN #l
CLDN2 % 1 35 235, VAT TJs 25 F4 M T S B0 K ik
B PERE N, Hou 2™ 78 1BS-D KRB R p % 58
H 8 A~ EIHAY miRNA A1 18 4~ F I AY miRNA, H:
t,miR-144 B _FiHIF S BUEHEE L H occludin
(OCLN) FIHA /N 8 1 (Z201) KI8T, R
miR-144 3@ i 405 OCLN A1 ZO1 /i IBS-D K 1K)
7B R v

£z 1 4 miRNA 5 IBS iERAEN LR

Table 1 Relationship between some miRNAs and intestinal homeostasis of 1BS

miRNA B Mechanism 2% ik References
miR-199b miR-199b | —Coliform count T Mansour MA, et al.'*)
miR-29a miR-29a T —GLUL | —Glutamine | —Intestinal permeability 1 Zhou QQ, et al. Le

miR-125b-5p, miR-16
miR-144

miR-125b-5p | miR-16 | —CLDN2 | Cingulin | —Intestinal permeability 1
miR-144 T —CLDN | ZO1 | —Intestinal permeability T

Martinez C, et al.l'7)

Hou Q, et al.['®)
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2.3 miRNA $5 IBS WiES &

Zhou %1170 3 1 F 58 3 W 1BS £ P9 BIEIRT AY) 2R
HH M miR-199a/b FEAK, JF 5 45 W B R 2 1k
(TRPV1) 2% 15 38 Jin A P A 9 9F 43 B4 A0 56
TRPV1 25 80351445 1BS P i SRk 19 56 4 A
TR 0 E SR (>43°C) W] LLE
TRPV, LR 5= A= i 6 ok f5ORn o5 BEME R . 5-%
i (5-HT) 5 5 IAiEDy6e X ARG R % V), A
TRINZ) 90% 1 5-HT 27 W8 4% 4l i (EC) A Ak, 8 3
ERIAI 5-HT SZ2 A0 BAEH & ¥R R TIEE. S-
HIT 380 3 00 500 P R ok A o 22 &7 48 W 5 I w0
e ARRZETE 1) S-HT 24K, 715 12 gh FUESE , I
2 55 o4 RO A R 55 Y 5 SSHT kB PR R
1 (SERT) & —Fp 5 B i iz 8 1, %F 5-HT £ {7 %
A7y, AT LA Ah B S-HT E A 40 P, i 3]
FEAR I N 5-HT WRBERIVERT . 92 & B miR-24 7£
IBS & Je K AR A [ SERT ik FEAIK,
SERT & miR-24 17 78 ¥ 5L [, miR-24 38 1 17 il
SERT ik, ik 3 5-HT FRHE HUREAR, M i i 5-
HT KT, S 8CIBS B &4 Fm e, ] miR-
24 APRIFIAYY 1BS KB, &3 SERT ZKik¥ghn, K &
{140 3T S 235 M A 1 R A0 3 P (Y oy, B i e 4 fk
WG PEFRAR B0 E T miR-24 25 7 NI SR,
Hou 251V 52 7 IBS-D K Kl A6 1 4% figy 17 o5 1Y
miRNA AL, & B miR-200a Y bR & @&, [A) i
A KRRZEZ AR 1 (CNR1) fil SERT ik F i, miR-
200a FEAUYIRE S W 4 CNR1 F1 SERT YRk,
ZMER $E 78 miR-200a 7 BB J2& 38 of #1 ] CNR1 1
SERT 12 35 1 51 &2 P 0E &5 Sl s i, o5 A Wik 9% 3%
B, miR-510 2 5 5 5-HT, 32 1A 3L K o f 7 A
HTR3E W3Rk, B IESE T 20 7% 1BS-D B35 AT RE &
miR-510 J## HTR3E 4 3¢, HTR3E FY A1 Al
SRR A5 5 B & — B M IBS-D MG AE
R BT E W], miR-29a A EE i ¥ 1] 5-HT, 3%
R (HTR7) #8775 1BS (4 PN WIESR o8 2 #3882 % b
IBS B S {aEE AT H &2 B miR-29a 7 IBS 1 4} 3%

[ 9E HTRT AKSFREAR, 100 38 43 38 7K 7 335075 5 19 P9 ik
R IBS /N B A EE B [RIRE A R, Pl o PR B
NS miR-29a, & B HTR7 &2 F 8 K o I = ik
WkES T, 2 B4 TS miRNA 5 IBS YA
KR,
2.4 miRNA JF#= IBS I7iE R ERIE

i TE ARG 3 48 0 B 2 TBS B8 WL Bk 3 | 2
7 | B Pl R 35 3 B B O A D R
Ytk B 4 2 1BS B LB R, — T RGP 52
Aot s BT L I T A RS
PEARE RAE , SR PE B W 5 1BS 1% %2 A JAUR: 384 Jin
T 6 f5 X IBS B G R IAEE & B, 29 1/3 (R
HA I E ARG, PRI, TE IBS KRR
H miR-181c-5p PRI IL-1a T, miR-181c-5p ]
DIFE ) HEP0 ] TL-1o0 B8 38 , R AR R B AWR
il Bristol 25 fH A5 5, B miR-181c-5p Wit 3%
KT -l [ BEAE, TNF-u, TL-2 F1 11-6 [ 353k [%
i, XIHFFT R, 1 B #3519 miR-181¢-5p 7] LA
PO TL-1o0 A B, ITTREAIS IBS Bz Kl S 1 2 E 4390
miR-181c-5p/1L-1a A B W N i J7F IBS W Hr
AR

3 miRNA 7t IBS i2 i 5387 F IR

miRNA FY 5 5 235 1T LAIAE R 90 12 I i A )
PRICH . AWEIE & BAE W R T 3 M 1 1 £R
TR ANIMAEFING B IHA S miR-29a 12T
FIEH X HRL 3 LA B0 AR A R K 54 i A
AT BT o R R R A R T A A e
SR 240 8] 4% 338 A7 8L — R o, 2 A A
miRNA B ZAR M, A A B AR B 1 F AT A5 3808
/b miRNA 8% B A, AR AR miRNA %A Hr i i
FER X AT AR A2 W RNAYTY 1BS BUBTEER , LA
WA Bl %0 5T A A9 R R L Zhou Y & BRL
IBS-D i % 14 1% 41 21 1 miR-29a/b /K F T &, 12
CLDN1 Fl#% K +-«B #ll i Kl ( NKRF ) 7K~F FEAIK,
3 3 R R R miR-29 A FE PR, & 3017 3 30 35 1 44

F2 #5 miRNA 5 IBS IR #AYE &

Table 2 Relationship between partial miRNA and visceral hypersensitivity of IBS

miRNA HL#H Mechanism SR References
miR-199a/b miR-199a/b | »TRPV1 T —Chronic visceral pain 1 Zhou Q, et al. [ 19-20]
miR-24 miR-24 T —SERT | —Visceral hypersensitivity T Liao XJ, et al.!®!
miR-200a miR-200a—CNR1 | ,SERT | —Visceral hypersensitivity T Hou Q, et al.?!
miR-510 miR-510—>HTR3E—May affect neural signaling Kapeller J, et al.l”)
miR-29a miR-29a T —HTR7 | —Visceral hyperalgesia T Zhu H, et al.l?")
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TNAS R HE | R A 38 0 DT ER miR-29 WL A I
T CLDN1 F1#Z A+ «B #l il K+ ( NKRF ) MK
O A M | 3k ] B8 Ak A0S 1 1 T E R 1Y)
BEHTHL A FNEYTY Tk, 3T PKIB J& miR-495 AYHE
R, IFTE IBS-D KR 23k, Fei 457 & miR-
495 (it ZR A ] LLidE T 8 PKIB 4] PI3K/AKT
TS, AT AR IBS-D 1 P I SR | i % B
miR-495 J&IRYT IBS-D M 7ESEAR . BUA W 5% A
I 21 ) PRAZ AT IR 22 A5 PE I /3 HITUE S8 miRNA &5
B AT ZASPEDY VAT A A S S AR S L g
it X SRR S O AT e S AR 5 5 5 0 A G 1 AR
SRR T3 miRNA BIIAES , XU Tk
T DX AT R A2 0 B 2 1) A R, SR I R A 1A 22
S, AT RS ERNAIT %, 90 G S
EBH 7 45 S R R onT A5 R g e N & HE 2Bl 1BS
(9N, 175 F miR-125b-5p Al miR-145-5p W& T
K%, 5 1BS B & A ZSUERHH A A miRNA A1
it 5 BT BE A 3R 45 8 A K B BRI AE TBS
SNl e

4 RE

IBS 2% W TRtk B e, I B KRR
JE IR o0 2RI PRAR AR, 7™ 5 52 Wi J8 3 119 A 00 T i %
OHURA, IBS BAEAEL #hay (OB BEEZ N
FVER SR —F e 28t B ., 1BS AYHLH]
R, HATZ 8L 5N 1BS AR R Z RN &
s Gl 7K M e 2 NS o N P g e
AR 7R AE R I R AR . E a5 | Ak A BRATL )
5 T S T el A g B 3 P 380 9 R
SR 200 HLAS A 95 BEMIL A 22 8] AT LA CE SR PR i
S B A A P s BRI AR AS S B — 11

Bt WFFT TR, miRNA 7E IBS H A HL LK 15
FPE—2 B, 1BS JE— A LA ARIE IR A2 W 3 il
(RBEI , IN 1 2206 55 22 Tl g i IR e B 1) T S, iX
SRH—MrBEE WL RIE, —WFREN, Y
50% MIAFE % 5 AR HER IBS BB RRESE 2/ %
VAR, 32 R P 5 VAR AEXT IBS (2 W%
B AR R IBS B2 W ik = & LAY 12 Wi AR
#E, VL miRNA 7E0 IBS (4555 tbn B HA 2 W
IBS AR5, miRNA 7E IBS A& 4= & it fE vh il %
ANIR) R BE %) 5% ), 35 43 36 7 15 i T RE 8 A 3 )
miRNA 85 18 38 3% M | 38 A 55 38 23R 9T 1BS
MIRCR . A 27 i s BR 1 2 e B Ry — Fh 2

PIRLHTT Z AR B R A9 A RS, miRNA £
R AR AT AR W T 5 Ll miRNA
A S BB A B SUONIRYT IBS BYRE ALY
Yy, 3¢ Hoal IR B A A2 i, Al I F 58 AR A
IBS KBRS AR PN 24 % B2 35 57 1) miRNA |, {H2
S A R L VA 1 AH B 9 miRNA ARA5 5E K 1 I K £
AbIETERE I, HAR—H A 25 ) i) RE TG 1k () I 22 figt
IBS {8 58 Fl1/ s MR AEAR

S 3k

[ 1] Thompson WG, Longstreth GF, Drossman DA, et al. Functional
bowel disorders and functional abdominal pain [ J]. Gut, 1999,
45(suppl 2) : 1143-1147.

[ 2] Longstreth GF, Thompson WG, Chey WD, et al. Functional
bowel disorders [ J]. Gastroenterology, 2006, 130 (5): 1480
—-1491.

[ 3] Drossman DA. The functional gastrointestinal disorders and the
Rome I process [ J]. Gastroenterology, 2006, 130(5): 1377
-1390.

[ 4] Mansour MA, Sabbah NA, Mansour SA, et al. MicroRNA-199b
expression level and coliform count in irritable bowel syndrome
[J]. IUBMB Life, 2016, 68(5) : 335-342.

[ 5] Vicario M. Role of microRNA in IBS with increased gut
permeability [ J]. Gut, 2010, 59(6) ; 709-710.

[ 6] Zhou QQ, Souba WW, Croce CM, et al. MicroRNA-29a
regulates intestinal membrane permeability in patients with
irritable bowel syndrome [ J]. Gut, 2010, 59(6) ; 775-784.

[ 7] Kapeller J, Houghton LA, Monnikes H, et al. First evidence for
an association of a functional variant in the microRNA-510 target
site of the serotonin receptor-type 3E gene with diarrhea
predominant irritable bowel syndrome [ J]. Hum Mol Genet,
2008, 17(19) : 2967-29717.

[ 8] Lee RC, Feinbaum RL, Ambros V. The C. elegans heterochronic
gene lin-4 encodes small RNAs with antisense complementarity
to lin-14 [J]. Cell, 1993, 75(5) . 843-854.

[ 9] Lagos-Quintana M, Rauhut R, Lendeckel W, et al. Identification
of novel genes coding for small expressed RNAs [ J]. Science,
2001, 294(5543) . 853-858.

[10] Lau NC, Lim LP, Weinstein EG, et al. An abundant class of
tiny RNAs with probable regulatory roles in Caenorhabditis
elegans [ J]. Science, 2001, 294(5543) . 858-862.

[11] Lee RC, Ambros V. An extensive class of small RNAs in
Caenorhabditis elegans [ J]. Science, 2001, 294 (5543) . 862
-864.

[12] Bartel DP, Chen CZ. Micromanagers of gene expression; the
potentially widespread influence of metazoan microRNAs [ J].
Nat Rev Genet, 2004, 5(5) : 396-400.

[13] Kim DH, Saetrom P, Snove O, et al. MicroRNA-directed
transcriptional gene silencing in mammalian cells [ J]. Proc Natl

Acad Sci U S A, 2008, 105(42) : 16230-16235.



R P BE A 2k 2021 4F 11 A58 31 &5 11 )

Chin J Comp Med, November 2021, Vol. 31,No. 11 131

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

De Medina FS, Romero-Calvo I, Mascaraque C, et al. Intestinal
inflammation and mucosal barrier function [ J]. Inflamm Bowel
Dis, 2014, 20(12) ; 2394-2404.

Rinttila T, Lyra A, Krogius-Kurikka L, et al. Real-time PCR
analysis of enteric pathogens from fecal samples of irritable bowel
syndrome subjects [ J]. Gut Pathog, 2011, 3(1). 1-9.
Wouters MM. Novel insight in diarrhoea-predominant IBS:
MiRNAs modulate barrier function [ J]. Gut, 2017, 66 (9):
1537-1538.

Martinez C, Rodino-Janeiro BK, Lobo B, et al. MiR-16 and
miR-125b are involved in barrier function dysregulation through
the modulation of claudin-2 and cingulin expression in the
jejunum in IBS with diarrhoea [ J]. Gut, 2017, 66(9): 1597
-1610.

Hou Q, Huang Y, Zhu S, et al. MiR-144 increases intestinal
permeability in IBS-D rats by targeting OCLN and ZO1 [J]. Cell
Physiol Biochem, 2018, 44(6) . 2256-2268.

Zhou Q, Yang L, Larson S, et al. Decreased miR-199 augments
visceral pain in patients with IBS through translational
upregulation of TRPV1 [J]. Gut, 2015, 65(5) ; 797-805.
Zhou Q, Croce C, G. MicroRNA-199 modulates
hyperalgesia via TRPV1 dependent pathways [ J]. J Pain, 2012,
13(4) . S35.

Verne

Akbar A, Yiangou Y, Facer P, et al. Increased capsaicin
receptor TRPV1-expressing sensory fibres in irritable bowel
syndrome and their correlation with abdominal pain [ J]. Gut,
2008, 57(7) : 923-929.

Galan-Puchades MT, Fuentes MV. TRPV1-expressing sensory
fibres and IBS: links with immune function [J]. Gut, 2009, 58
(3): 465-466.

Van Wanrooij SJM, Wouters MM, Van Oudenhove L, et al.
Sensitivity testing in irritable bowel syndrome with rectal
capsaicin stimulations ; role of trpvl upregulation and sensitization
in visceral hypersensitivity [ J]. J Gastroenterol, 2014, 109(1) .
99-109.

Zhu X, Liu Z, Qin Y, et al. Analgesic effects of
electroacupuncture at ST25 and CVI2 in a rat model of
postinflammatory irritable bowel syndrome visceral pain [ J].
Acupunct Med, 2018, 36(4) . 240-246.

Liao XJ, Mao WM, Wang Q, et al. MicroRNA-24 inhibits
serotonin reuptake transporter expression and aggravates irritable
bowel syndrome [ J]. Biochem Biophys Res Commun, 2016, 469
(2):288-293.

Hou Q, Huang Y, Zhang C, et al. MicroRNA-200a targets
cannabinoid receptor 1 and serotonin transporter to increase
visceral hyperalgesia in diarrhea-predominant irritable bowel
syndrome rats [ J]. J Neurogastroenterol Motil, 2018, 24(4) .
656-668.

Zhu H, Xiao X, Chai Y, et al. MiRNA-29a modulates visceral

hyperalgesia in irritable bowel syndrome by targeting HTR7 [ J].

[29]

[30]

[31]

[32]

[33]

[35]

[38]

[39]

[40]

[41]

Biochem Biophys Res Commun, 2019, 511(3) : 671-678.
Thabane M, Kottachchi DT, Marshall JK. Systematic review and
meta-analysis; The incidence and prognosis of post-infectious
irritable bowel syndrome [ J]. Aliment Pharmacol Ther, 2007,
26(4) : 535-544.

Ji L], Li F, Zhao P, et al. Silencing interleukin 1o underlies a
novel inhibitory role of miR-181¢-5p in alleviating low-grade
inflammation of rats with irritable bowel syndrome [ J]. J Cell
Biochem, 2019, 120(9) : 15268-15279.

Zhou Q, Souba WW, Croce CM. MicroRNA-29a regulates
intestinal membrane permeability in patients with irritable bowel
syndrome [ J]. Gut, 2010, 59(6); 775-784.

Pap E, Pallinger E, Pasztoi M, et al. Highlights of a new type of
intercellular communication: Microvesicle-based —information
transfer [ J]. Inflamm Res, 2009, 58(1); 1-8.

Zhou Q, Verne GN. MiRNA-based therapies for the irritable
bowel syndrome [ J]. Expert Opin Biol Ther, 2011, 11(8) : 991
-995.

Zhou Q, Costinean S, Croce CM, et al. MicroRNA 29 targets
nuclear factor-kB-repressing factor and claudin 1 to increase
intestinal permeability [ J]. Gastroenterology, 2015, 148 (1)
158-169.

Fei L, Wang Y. MicroRNA-495 reduces visceral sensitivity in
mice with diarrhea-predominant irritable bowel syndrome through
suppression of the PI3K/AKT signaling pathway via PKIB [ J].
IUBMB Life, 2020, 72(7) : 1468-1480.

Saunders MA, Liang H, Li WH. Human polymorphism at
microRNAs and microRNA target sites [ J]. Proc Natl Acad Sci U
S A, 2007, 104(9) : 3300-3305.

Manolio TA, Brooks LD, Collins FS. A HapMap harvest of
insights into the genetics of common disease [ J]. J Clin Invest,
2008, 118(5): 1590-1605.

Glinsky GV. An SNP-guided microRNA map of fifteen common
human disorders identifies a consensus disease phenocode aiming
at principal components of the nuclear import pathway [ J]. Cell
Cycle, 2008, 7(16) ; 2570-2583.

Rodino-Janeiro BK, Pigrau M, Nieto A, et al. Acute stress
triggers IBS-like mirna-mediated regulation of barrier function in
the jejunum of healthy volunteers [ J]. Gastroenterology, 2018,
154(6) : S502.

Chey WD, Kurlander J, Eswaran S. Irritable bowel syndrome: a
clinical review [J]. JAMA, 2015, 313(9) : 949-958.

Bai T, Xia J, Jiang Y, et al. Comparison of the Rome IV and
Rome III criteria for IBS diagnosis: A cross-sectional survey [ J].
J Gastroenterol Hepatol, 2017, 32(5) : 1018-1025.

Mishra PJ. MicroRNA polymorphisms: A giant leap towards
personalized medicine [ J]. Per Med, 2009, 6(2): 119-125.

(Y B HE)2021-01-19



