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Research on the mechanism of colonic motility disorder in colitis
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[ Abstract]

China and the world, seriously affecting patients’ quality of life and social functions, and bringing a heavy medical

Intestinal motility disorder is a common clinical manifestation of colitis, the incidence rate is increasing in

burden to patients and society. The factors such as nerves, inflammatory mediators, smooth muscles, ion channels, etc,

but the mechanism has not been fully elucidated. This article provided an overview of the research in the mechanism of

colonic motility in colitis.

[ Key words]

45l R (colitis ) J2 45 £ P 5 DX 518 0 L 57 % S g2
N FHIGE R SRR AR, R B A B P 4
W14 (ulcerative colitis, UC) |, 72 % & 955 ( Crohn’ s disease,
CD) &5, F%im K& BN IR TS5 0 L 6 WAE K e i
il e RS, HhpiEsh ) Z 624
R AR ERI, FERN N E Wb &40 g
Hi ) SEE R 3 i 45 M 1) 2 5 A R R IR L T U 3
W R ARG, B BT e B i o AR SOkl g
28 P L B 8T | ARE A BT A R 45 1 R 45 3h )
E LT A .
1 E#HEZRZAEMEXHF

7 # 25 22 4t (enteric nervous system, ENS) & i &
o S RE N B 2 A 2H R, B B B R R
A BRI Wiz gl | R 3 0 R I A 1 )
RERY S 3 5 R G0, GRS Y B Wiz o, 7R V) B A
FIEAT AR SR Bl 22 (A BL T | i BE Bl 22 AT R DR 47 H I fiE
M A A B S S S R ML M kT Bk
REALE B B AR T # 28 \ (submucosal plexus,SP)

BEWH K A SRR 1 X FE 4 35 H (81660097 )

S — A & A B, E B BT 4 BF 5K /B, E-mail; 2583741814 @
qq. com

TIRAEH R, B, FARE W, W, 84 4R S B T 1) B W sh
71 o E-mail; liuyl009@ sina. com

Colonic dysfunction; Nerves; Smooth muscle; Ton channels; Inflammatory mediator

FULTE] # 28 A ( myenteric plexus, MP) [ # 22 55 24 iy .
T ) 3 45 2T 4 Ko A 28 DA AR 0 i 3 - UL R
L IRERIURT b

BAYLISS %5 * iy, 76 g 8 1 e 4 28 00 156 £
Hiy 55 24 Ay PR B B 2 J0 TP B Ml 38 3 BRI £ T IR
GBS SN R S 4IRS & N (Y 7B N R U v ]
R — A AL A (NO ) F1RE I 5 | - T LA it o 1E 3
TEOLT , b W A0 i P ot 2 BUE ) 86 R 4 N
A1 S

AH B2 T 9 i AT B 5 Il B A% A S A pf 22
JC, H B A K6t [E] /) )5 48 #z 1k (after hyperpolarization ,
AHP) ™ 2 4 6- = RYIELIERERA (2, 4, 6-trinitrobenzene-
sulfonic acid, TNBS) i & 19 45 I 48 4 34 COX-2 4K #i AL
W50 B Y 8 B Ak O BB T R A TS B
AH 2ok 6P ok JE 24y, fd N IR I3 B SO Rl
(A% A Bl 2 TE R AE 19 45 I b BBOR | X AT e 5 R 1
HIDCHE N 7 32 S e 3 . MANNING %5 75 K il
ZE g R AR Hp K B, 1T ) IR & E2 (prostaglandin E2
PGE2 ) A 3 1o I8 75 8 3t 45 W LIV P 8 7 1) 155 P ok A1 2
45l 96 115 Bl BB, 12 M ] PGE2 B fE S B 48 iE 4R
B b & T AL, F B E I AH P& T 0 2% Ay
PR SR N T S R A A v A R 20 AL W TR A4 i )
L (R AR (S R I N N L IR LR (e e
28 00 5 PN BV L B SR B R S B, T A G B AR
X, R BB IR .



- 392 - H R F TR 24 2019 45 4 A48 28 %45 4 ]  Chin J Gastroenterol Hepatol, Apr 2019, Vol.28, No.4

S Pl 25 AL HE v 6] o 25 7T IS B 28 56 L T e
AT X AU 8 SR B S e M 28 T . 7E TNBS i & 1Y
ZER e S i 2 T T fih & B4 LG B4 AH 4 T
555, AEL/E 6 15 RULID B 28 DA e, o 28 56 i) 26 fih b, 0% 149
SRR N RN BN Mg A, 5 il AR AL
T JE TR M 2 A 5 19 5 i o 137, IEE0 BB R S-%5 0 J fig
FRZE A LR A G g i 321 5 L] b 28 M o 54 58 fh A1
HEAE I B 2 b AT inPKA 35 4 (5 300, #40 PKA (935
e IR 0 A7 7 2 28R 19 58 i /N YL 9 RRP, 40 Ca*
VA2 AR DT 51 2 i i S R i 2 1 T
{EL TR 2 i A 5 it % 136 1) 245 B0 2 5 fh 22 i 2% 3

TEGE I Jeh , RFE X BRI AH M2 5T J2 S M 49T
S o B AT I LS Ml S, T S B 4 E X
(24 EEVE R T AT AT SR A 5 T A, Y 0 B i B 3k R
DX IR I, PR JE IR B [ & 2 0T B R A7 A7 K15 5 iR
BA5 S HE 5 SR

2 5¥iENAEEXE

gl Rk 45 B sh 1 ALY B Z BT 205 AP,
A A 58 4 B 5P AL 5 2 1 ok d 2 TR
Aot H,S AT B 5l sh o ZE AL g Y
GALLEGOZ:"" e W 5% H,S Xf/IN B 25 g #0485 W 1 B Bt
JUL 4% W 405 4 5% o vk B, HL'S %k 485 1 - i L 46 7 4
il A5 2 AN 32 ) K75 2R (TTX) (BRABUR | ik % 1 - TR -
6B A IR 2,4 - i R ER AN N - 35 - L5 (0 R 5 BHL 1K
R sgm , I B A TRPVL @ B/ B, 410 i £ FAK 2%
FETE, UL B NaHS B 1 45 7F FH 1 7 3 WL 40 A DA 1 35 5
fitish F1 . ISR E T H,S X RhoA i #i 1k 5 3L
RhoA F1 Rho i Af§ 09 1% £ F K& A 107 00 a1 SF ¥ WLk
", SMITH 2" BF 58 36 W, 76 45 W 4 3% b 10
BB AN P NO & Bl E W A S B LA L L R
I NO S5k 40 ) [ A 094G A Bl 200 R AR - L
i) JEC L 45 ] JO 240 0 | Cajal [71) 50 4 i DA T A0 5 285 1 °F-
URASE . 7E45 I 48 vh & BL4S T - IL4R b G E A
59 A(RGS4) Rk 15 I Ay L9, 38 2 B IR 2
SF- W ILH P TR PE RGS4 Ay 2 38 BT 38 T 2 i 7 v L1 i
A

3 5EBEFEEFEHEXNE

AR P2 B IN NS RS s I ZERL S &1
T A A S R R R A R 3 (voltage
dependent potassium current , IKV) | K Hi, 5 454K #6147 H, i
(large conductance Ca’" -activated K* current, IBKca) | L-
U5 38 1 (L-type calcium, 1-Ca) Jz ATP S 47 18 18
( ATP-sensitive potassium (:hannels,KATP)[zz-m . TESE
RRAGEIY v IO 1 LA 05 PERE AR 5 L-Ca 245y M
KA &, S LA M P A L-Ca (9 HL 88 0E & 15 00 K [
2970% 7 | L-Ca o WHEFR (A W] B>,

KATP 38 18 A 30T 5 BB AL AL 00 88 B A6 1 JF =
FOH o F LR ALt S5 AR I T R 3
KATP #9351 , M KATP 245 75 3T fin = a7 R I 500 84
( dextran-sulphate sodiu, DSS) 5 S #9 /N iR &5 I F ¥ L
JORE o SR WY 1) 45 g iz Bh g 7 B9 MR AT B S Kir
6.1 Al SUR2B JE K ik iy 5 St A8tk 7 . A
Mg A, H,S Xt R 3 B g g KV
BKca KATP Jif 4+ &, Bl KV BKca KATP Hi i M W 3
RIBBTTRES: 5 45 1 48 3l J1 B 1 % A

RIUL RS i RS TR, 28 T 4 I Ak
EEM(E) B T E O A AR S I R] 5 2
7.

4 SRENRMBEXIE

Huit 52 £ W , % 5 4% 5 1F (irritable bowel syn-
drome, IBS) FIH:Alh Uy 58 M B Mg 18 %5 05 39 ¥ B & E A
SRR KRR B 45 1 48 A vp 48 RE A TR A
TNF 240 i E w3 240 B 4R 7% i 33 X (GM-CSF) (IL-18 .
IL-6 \IL-10 A1 IL-17 7E K i i) 28 16 W 35 389 >
A B R X 2 A E A B S W sh 7, 4n TNF (IL-
Loo T e JEE A A1 8 40 4 LB R UL 4% e 4 7, ok
o4 7% ) 3% F L IL-6 m] #0 K B A B WL AR I i
47 E IR R B, 4 i L ZE 4 I 4 Y
il HE K At A R 0 18 0 Rl RE 5 45 R e B W D) RE A
B FE A P A G

5 HfttFmEEXHE

Cajal [A] 53 41 }d ( interstitial cells of Cajal,ICC) 3= %
S ARAE E Wl B E SRS ST LA M 2 e 2
g 3 FEC HE AN, 7 5 W B 0 R 1 Oy T R A A
FIHO B A B3 1CC 37 WA W 30 1 B RS 1936 9T
FbR o 1CC ARG AR B W 18 73 A A1 B S ML A [ m] 5 4
4 , i JULTa] #4428 A ICC ( myenteric ICC,ICC-MY) |
WHLZE M 1CC ( deep muscular plexus ICC,ICC-DMP) |
Fi B ICC ( sub-mucosal ICC,ICC-SM) (L A ICC (in-
tramuscular ICC,ICC-IM) , IEHEHT , H Wiz sh g
V5T W 5 3h, 0 W G S AR T R AR N T
(slow wave,SW) . WF5% & B, 85 2 ¥ ICC-MY Z[H
B A TCC-MY B[R i, /s BRUH B 38 SF- 1 LI s A
)48 Pl e o B AT L, ICC J2 1 T e U T A Y
A . APOZNANSKI % % B ICC-MY 7 2 ) i
LR U AT 4 ICC-IM (ICC-DMP 5 - 35 AL 4H ffd 2 [] /)
BEBR G HeAL T B 1L b, DT 51 R P 3 L% A 7 A
P8I A, 77 AR A 0 I g BE 1) AR AT, 51 S AR AL
I BRI o [R5 3 0 455 252 I [ 4R i 72 AR R
PR b o T B s st L g R B,
T o A0 ) i T R RE P Mk B R, /b 1CC [ g, I T
TCC/ -1 U2 190 2 368 s, AT 90 75 /1 Bl A IR i 5%



B 1 i 2 FAT 9 27 A

2019 4FE 4 H %5 28 %% 4 ] Chin J Gastroenterol Hepatol, Apr 2019, Vol.28, No.4 - 393 .

SRS 1 45 M e P T W 8

73 178 % 21 il ( enterochromaffin cell ,EC cell) 7E 45 1%
b 1 2 B TR G SR, 42 5
S I HL A N W I B S A T
3 1 OE N R (5-HT1P 5-HT3 H1 5-HT4 3Z &) F14b
U (S5-HT3 Z8) W) 948 Al 2250, 24 5-HT 32 4k 1 24
S L U 0 e 0 S0 B 3 0 0
P, LINDEN 25 BF 55 3 W, 45l 48 5 1o 28 1Y
S-HT W] 4 7 68 5 B M 10 19 8 ) B 6%, il RE S
5-HTSZ e o i GO G

6 HIES5RE

45 W 9% Jt 245 o 2 71 Z AL RO BIL R R 52 4 I
A REAFAE 22 T A LD , 6 A BIF 5 B8 1) 8 ¥ T e,
AF R IX — WIF T U 04 E J 5 78 45 iy R 45 W B 250 AT
AE5 RAE A B A2 ST L LS Tl A O T AR G, HL
AHESCHRPERER o ARAE B BT 5807 ik R TE R B K%
J& , &5l 92 245 i ) 01 Z5 LU 64 A PURE 2 15 B EE IR
AW T, & T 98 8 S LS s ik AR AR T 5
S8, DA 2 i S8 AR TR

&% ik

[1] OHKUSA T, KOIDO S. Intestinal microbiota and ulcerative colitis [1]. J
Infect Chemother, 2015, 21 (11) : 761-768. DOI; 10. 1016/j. jiac.
2015.07.010.

[2] SHEN Z H, ZHU C X, QUAN Y S, et al. Relationship between intes-
tinal microbiota and ulcerative colitis: mechanisms and clinical applica-

World J
Gastroenterol, 2018, 24(1) : 5-14. DOI: 10.3748/wig. v24.11.5.

[3] BRIERLEY S M, LINDEN D R. Neuroplasticity and dysfunction after

tion of probiotics and fecal microbiota transplantation [ J].

gastrointestinal inflammation [ J].
2014, 11(10) : 611-627. DOI. 10. 1038/ nrgastro. 2014. 103.
[4] MITANI T, YOSHIOKA Y, FURUYASHIKI T, et al. Enzymatically syn-

Nat Rev Gastroenterol Hepatol,

thesized glycogen inhibits colitis through decreasing oxidative stress [J].
Free Radic Biol Med, 2017, 106 355-367. DOI. 10.1016/]. freerad-
biomed. 2017.02. 048.

[5] ZHANG Y Z, LI Y Y. Inflammatory bowel disease: pathogenesis [J].
World J Gastroenterol, 2014, 20 (1): 91-99. DOI. 10. 3748/ wjg.
v20.1i1.91.

[6] HAASE A M, GREGERSEN T, CHRISTENSEN L A, et al. Region-
al gastrointestinal transit times in severe ulcerative colitis [ J].
Neurogastroenterol Motil, 2016, 28(2) . 217-224. DOI. 10. 1111/
nmo. 12713.

[7] KUNZE W A, FURNESS J B. The enteric nervous system and regula-
tion of intestinal motility [ J]. Annu Rev Physiol, 1999, 61 . 117-142.
DOI: 10. 1146/annurev. physiol.61.1.117.

[8] BAYLISS W M, STARLING E H. The movements and innervation of
the small intestine [ J]. J Physiol, 1899, 24(2) . 99-143.

[9] MAWE G M. Colitis-induced neuroplasticity disrupts motility in the in-
flamed and post-inflamed colon [ J]. J Clin Invest, 2015, 125(3):
949-955. DOI: 10. 1172/]JCI76306.

[10] KOUSSOULAS K, GWYNNE R M, FOONG J P P, et al. Cholera toxin

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

[23]

induces sustained hyperexcitability in myenteric, but not submucosal, AH
neurons in Guinea pig jejunum [J]. Front Physiol, 2017, 8. 254.
DOI: 10.3389/fphys.2017.00254.

MANNING B P, SHARKEY K A, MAWE G M. Effects of PGE2 in
guinea pig colonic myenteric ganglia [J]. Am J Physiol Gastrointest
Liver Physiol, 2002, 283(6) : G1388-G1397. DOI. 10. 1152/ajpgi.
00141.2002.

LOMAX A E, MAWE G M, SHARKEY K A. Synaptic facilitation
and enhanced neuronal excitability in the submucosal plexus during
experimental colitis in guinea-pig [J]. J Physiol, 2005, 564 (Pt3) .
863-875. DOI: 10. 1113/ jphysiol. 2005. 084285.

SHIINA T, SHIMA T, HORII K, et al. Inhibitory action of hydrogen sul-
fide on esophageal striated muscle motility in rats [ J]. Eur J Pharmacol ,
2016, 771 123-129. DOL: 10.1016/]. ejphar. 2015. 12. 018.
LINDEN D R. Hydrogen sulfide signaling in the gastrointestinal tract [J].
Antioxid Redox Signal, 2014, 20(5) : 818-830. DOI. 10. 1089/ ars.
2013.5312.

XE, BAA. SRS HAES I aT R ER]. Bi,
2015, 20 (1): 52-54. DOI. 10. 3969/j. issn. 1008-7125. 2015.
01.014.

LIU Y, LUO H S. Advances in study on hydrogen sulfide and gastro-
intestinal motility [ J]. Chin J Gastroenterol, 2015, 20(1) . 52-54.
DOI: 10.3969/j. issn. 1008-7125.2015.01.014.

GALLEGO D, CLAVE P, DONOVAN J, et al. The gaseous mediator,
hydrogen sulphide, inhibits in vitro motor patterns in the human, rat
and mouse colon and jejunum [ J]. Neurogastroenterol Motil, 2008,
20(12) . 1306-1316. DOI. 10.1111/j.1365-2982.2008.01201. x.
NALLI A D, WANG H, BHATTACHARYA S, et al. Inhibition of
RhoA/Rho kinase pathway and smooth muscle contraction by hydrogen
sulfide [ J]. Pharmacol Res Perspect, 2017, 5(5). DOI. 10. 1002/
prp2. 343.

SMITH T K, KOH S D. A model of the enteric neural circuitry under-
lying the generation of rhythmic motor patterns in the colon: the role of
serotonin [ J]. Am J Physiol Gastrointest Liver Physiol, 2017, 312
(1): G1-G14. DOI: 10.1152/ajpgi. 00337.2016.

ZHANG Y, LI F, WANG H, et al. Immune/inflammatory response
and hypocontractility of rabbit colonic smooth muscle after TNBS-
induced colitis [ J]. Dig Dis Sci, 2016, 61(7): 1925-1940. DOI;
10.1007/s10620-016-4078-5.

AKBARALI H I, KANG M. Postranslational modification of ion channels
in colonic inflammation [ J]. Curr Neuropharmacol, 2015, 13(2):
234-238.

BB, XB. S5 REma XRS5 FaEmr Rt RIT].
B o 2 AT 2 2 7%, 2018, 27(5) : 109-111. DOI: 10.3969/
j- issn. 1006-5709.2018.05.024.

XUE L W, LIU Y. Research progress of colonic dysmotility and ion
channels in colitis [ J]. Chin J Gastroenterol Hepatol, 2018, 27(5) ;
109-111. DOI; 10.3969/]. issn. 1006-5709.2018. 05.024.

LIU D H, HUANG X, GUO X, et al. Voltage dependent potassium
channel remodeling in murine intestinal smooth muscle hypertrophy
induced by partial obstruction [ J]. PLoS One, 2014, 9 (2):
e86109. DOI:; 10. 1371/journal. pone. 0086109.

KEUM D, BAEK C, KIM D I, et al. Voltage-dependent regulation of
CaV2.2 channels by Gq-coupled receptor is facilitated by membrane-
localized beta subunit [ J]. J Gen Physiol, 2014, 144 (4) : 297-309.
DOI: 10.1085/jgp.201411245.



+ 394 . H R F TR 24 2019 45 4 A48 28 %45 4 ]  Chin J Gastroenterol Hepatol, Apr 2019, Vol.28, No.4
[24] KEUM D, BAEK C, KIM D I, et al. Voltage-dependent regulation of J Pharmacol, 1993, 233(2-3); 303-304.

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[34]

[35]

[36]

[37]

CaV2.2 channels by Gq-coupled receptor is facilitated by membrane-
localized B subunit [ J]. J Gen Physiol, 2014, 144 (4) . 297-309.
DOI: 10.1085/jgp. 201411245,

BALDERAS E, ZHANG I, STEFANI E, et al. Mitochondrial BKCa
channel [ J]. Front Physiol, 2015, 6. 104. DOI. 10.3389/fphys.
2015.00104.

AKBARALI H I, POTHOULAKIS C, CASTAGLIUOLO I. Altered
ion channel activity in murine colonic smooth muscle myocytes in an
experimental colitis model [ J]. Biochem Biophys Res Commun,
2000, 275(2) : 637-642. DOI: 10.1006/bbrc. 2000. 3346.

JIN X, MALYKHINA A P, LUPU F, et al. Altered gene expression
and increased bursting activity of colonic smooth muscle ATP-sensitive
K™ channels in experimental colitis [ J]. Am J Physiol Gastrointest
Liver Physiol, 2004, 287 (1) . G274-G285. DOI. 10. 1152/ajpgi.
00472.2003.

LIU Y, LUO H, LIANG C, et al. Actions of hydrogen sulfide and
ATP-sensitive potassium channels on colonic hypermotility in a rat
model of chronic stress [ J]. PLoS One, 2013, 8(2) : e55853. DOI;
10. 1371/journal. pone. 0055853.

FARRUGIA G, SZURSZEWSKI J H. Carbon monoxide, hydrogen
sulfide, and nitric oxide as signaling molecules in the gastrointestinal
tract [J]. Gastroenterology, 2014, 147 (2) . 303-313. DOI. 10.
1053/j. gastro. 2014.04.041.

LU W, LI J, GONG L, et al. H2 S modulates duodenal motility in
male rats via activating TRPV1 and K ( ATP) channels [J]. Br J
Pharmacol, 2014, 171 (6 ). 1534-1550. DOI. 10. 1111/
bph. 12562.

QUAN X, LUO H, LIU Y, et al. Hydrogen sulfide regulates the
colonic motility by inhibiting both L-type calcium channels and BKCa
channels in smooth muscle cells of rat colon [ J]. PLoS One, 2015,
10(3): €e0121331. DOI: 10. 1371/journal. pone. 0121331.
VIVINUS-NEBOT M, FRIN-MATHY G, BZIOUECHE H, et al.
Functional bowel symptoms in quiescent inflammatory bowel diseases:
role of epithelial barrier disruption and low-grade inflammation [ J].
Gut, 2014, 63(5): 744-752. DOI: 10. 1136/ gutjnl-2012-304066.
BASHASHATI M, REZAEI N, SHAFIEYOUN A, et al. Cytokine
imbalance in irritable bowel syndrome: a systematic review and meta-
analysis [ J]. Neurogastroenterol Motil, 2014, 26 (7): 1036-1048.
DOI; 10.1111/nmo. 12358.

YAN S L, RUSSELL J, GRANGER D N. Platelet activation and
platelet-leukocyte aggregation elicited in experimental colitis are medi-
ated by interleukin-6 [ J]. Inflamm Bowel Dis, 2014, 20(2) : 353-
362. DOI: 10.1097/01. MIB. 0000440614.83703. 84.

UHDE A K, HERDER V, AKRAM KHAN M, et al. Viral infection
of the central nervous system exacerbates interleukin-10 receptor
deficiency-mediated colitis in SJL mice [ J]. PLoS One, 2016, 11
(9): e0161883. DOI; 10.1371/journal. pone. 0161883.

PEARSON C, THORNTON E E, MCKENZIE B, et al. ILC3 GM-CSF
production and mobilisation orchestrate acute intestinal inflammation [J].
Elife, 2016, 5. €10066. DOI. 10.7554/ eLife. 10066.

MONTUSCHI P, PREZIOSI P, NAVARRA P. Interleukin-1 alpha and

tumour necrosis factor inhibit rat gastric fundus motility in vitro [ J]. Eur

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

HIERHOLZER C, KALFF J C, CHAKRABORTY A, et al. Impaired
gut contractility following hemorrhagic shock is accompaied by IL-6
and G-CSF production and neutrophil infiltration [ J]. Dig Dis Seci,
2001, 46(2) : 230-241.

KODANI M, FUKUI H, TOMITA T, et al. Association between gas-
trointestinal motility and macrophage/mast cell distribution in mice
during the healing stage after DSS-induced colitis [ J]. Mol Med Rep,
2018, 17(6) : 8167-8172. DOI: 10.3892/mmr.2018. 8926.
SATHAR S, TREW M L, CHENG L K. Tissue specific simulations of
interstitial cells of cajal networks using unstructured meshes [ J].
Conf Proc IEEE Eng Med Biol Soc, 2015, 2015 8062-8065. DOI.
10. 1109/EMBC. 2015. 7320264.

SANDERS K M, WARD S M, KOH S D. Interstitial cells: regulators
of smooth muscle function [ J]. Physiol Rev, 2014, 94 (3). 859-
907. DOI; 10. 1152/physrev. 00037.2013.

NAKAGAWA T, MISAWA H, NAKAJIMA Y, et al. Absence of per-
istalsis in the ileum of W/W (V) mutant mice that are selectively defi-
cient in myenteric interstitial cells of Cajal [ J]. J Smooth Muscle
Res, 2005, 41(3): 141-151.

APOZNANSKI W, KOLEDA P, WOZNIAK Z, et al. The distribution
of interstitial cells of Cajal in congenital ureteropelvic junction obstruc-
tion [J]. Int Urol Nephrol, 2013, 45(3). 607-612. DOI. 10.
1007/s11255-013-0454-7.

DRUMM B T, HENNIG G W, BATTERSBY M J, et al. Clustering of
Ca®* transients in interstitial cells of Cajal defines slow wave duration [J].
J Gen Physiol, 2017, 149 ( 147 ). 703-725. DOI. 10. 1085/
jgp. 201711771,

DALY C, ZHENG L, ZHANG Y L, et al. Jianpi Qingchang decoction
regulates intestinal motility of dextran sulfate sodium-induced colitis
through reducing autophagy of interstitial cells of Cajal [ J]. World J
Gastroenterol , 2017, 23(26) ; 4724-4734. DOI. 10.3748/wjg. v23.
i26.4724.

CHEN M, GAO L, CHEN P, et al. Serotonin-exacerbated DSS-
induced colitis is associated with increase in MMP-3 and MMP-9 ex-
pression in the mouse colon [ J]. Mediators Inflamm, 2016, 2016:
5359768. DOI: 10.1155/2016/5359768.

MORRIS R, FAGAN-MURPHY A, MACEACHERN S J, et al. Elec-
trochemical fecal pellet sensor for simultaneous real-time ex vivo
detection of colonic serotonin signalling and motility [ J]. Sci Rep,
2016, 6: 23442. DOI. 10.1038/srep23442.

KENDIG D M, GRIDER ] R. Serotonin and colonic motility [ J7.
Neurogastroenterol Motil, 2015, 27 (7). 899-905. DOI. 10. 1111/
nmo. 12617.

SPOHN S N, BIANCO F, SCOTT R B, et al. Protective actions of
epithelial 5-hydroxytryptamine 4 receptors in normal and inflamed
colon [ J]. Gastroenterology, 2016, 151 (5): 933944, 3. DOI:
10.1053/j. gastro. 2016. 07. 032.

LINDEN D R, CHEN J X, GERSHON M D, et al. Serotonin availability
is increased in mucosa of guinea pigs with TNBS-induced colitis [J]. Am
J Physiol Gastrointest Liver Physiol, 2003, 285 (1): G207-G216.
DOI: 10. 1152/ajpgi. 00488.2002.



