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Research progress of serotonin in digestive system*

Jit Zhao, Yan-xia Hu, Song-po Liu, Xin-rong Yang, Hai-bo Wang, Rui Xie
(Department of Gastroenterology, Affiliated Hospital Zunyi Medical University,
Zunyi, Guizhou 563099, China)

Abstract: Serotonin (5-HT) is a highly conserved neurotransmitter and widely expresses in various tissues
of mammals. Extensive expression of 5-HT in cerebral cortex and synapses acts as an inhibitory neurotransmitter.
5-HT in peripheral tissues involves in many physiological processes such as muscle contraction, blood pressure
regulation and platelet aggregation. Recently, researchers have found that in addition to the central and peripheral
nervous system, 5-HT was widely expressed in the digestive system and played an important role in the physiological
and pathological processes of digestive system. This review intends to explore the role of 5-HT in digestive patho-
physiology and regulatory mechanism as well as 5-HT-based therapeutics for the treatment of digestive diseases.

Keywords: digestive system; physiology; pathology; 5-HT/receptor, serotonin

5— Ao ( 5-hydroxytryptamine, 5S—-HT ) =—Fh
Z o3 AT T LS Y 20N Hos ORI 2215 5 15
S, TAERIBET R BIER T T AX S A R 2 AR
HLRG P WA 5-HT 1Y) Z3K5E, HTEHLRG
i E AR B R PR AR, AR
AN DA 20 AT R G RS, TR, A SOk 2Rik
5-HT 7ETHAL R G RYF IR AL . JAFEAL G LA LA 5

ek H Y 2 2019-03-03
* Fe 4T H

TR .

1 5-HT REZF KK

5-HT J&—Fs| et ), feltfeiig &3, X
ZIMIEE . S-HT ] &S LB ALl S- R RN 5-
FEm | 2 B, BEPRBHE RSN FE AR, 4 5% 5-HT
KPR THHRCMZ RS, T 95% IR H B, hRkz

s SUNER T ARSI H (BRME LH[2017]7103 5 ) 5 K2 AERIHANL F AT H (No « 25 201751023)

[EBIE1EE | 1%, E-mail : xr19841029@aliyun.com ; Tel : 0851-28608155



%17

B3, S . 5- RENAEH LR P RE I

RGN 5-HT VB R —FpEZE RS M 2 i, T
s B BEAR AR 1R R S A
PR, MAENARS T, S 2RETFE2EL
wERIEEE, RS S IE s RO R
wOIERA K, B ZFAEYeTiae. SRR A S
T 5-HT, HHr2 90% H i 2 2 10 i v 5% 20 i
Gy, WA VEEE AR R B L . SR S R
TEWIB GG . 88, /A S AR R AR A
HAx 10% FEE TR Z K S-HT Mgk ™, B
HIS—HT K ¥ 3500 ¥ i 2o 5 800 240 M sl 4120 1
ANRIZREE S ARG ), WF5ERW, 5-HT Z R 50%
Al 43Sk 7 FREARLVRD 15 FROEE A, H ETEANE W iE A
7 5 F 5-HTR, Bl 5-HT1R .5-HT2R .5-HT3R .5-HT4R
K 5-HT7R, Hth 5-HT3R i o % B s 0 P v 28,
BAREE S LR E RN . 5-HTIR, 5-HT7R i id Zh
TNFERIRAG ARG TT, 5 REREh s gT  H
5-HT4R ] 34N ZWEARGR Rk, M4A A iE i L s
I 5-HT2R BRFiLF B s AN, s &k T
BRI RS B . B nT L, S—HT 781 P 518 I E
WTpiE Mz oe, e a. B Kk
A RBAATE T b A AR AN S e dH 4L i) 5S-HTR WA,
ASCHUM 5-HT B2 IR M B &, IR B
B piE . R BERR . BUNESE I I R GRS B AR B
B R AT 2R

2 5-HT 58%

5-HT J " ZAFAE TA0 46 A AE N B 4R 2L sh 4 1Y)
BImiEAH L, WO S-HT K2 AR 8 4 &
FREL R R RN Z B0 AR, MO Z A e
T S-HT & P Ag/EH, HEMPFLING 45 ™ 15 4
WNREENMZAT ., Eh 2. WUZREE K
T S—HT S i M o 2o R 2 4 4R E A, o
PEH LU 2R S IBCR I- W B B MR AE F Z Ao
Ui S-HT iz 3Rk, . TREKEERE
L AT E) > S-HT WP S S, #2278 5-HT & H:
ZRATRE S & D RE AR YA O [ AN ST
BRI S-HT K ILZIKAT a5 58 5 B 2R
SIFERIZ ST . LML R 5-HT4R 7K
B ANREEPEaZRE"Y, B8 5-HT 8
BEIMATAAE T EEIZRBENUZ, KA1
W 5—HT W5 & SCRILA WA E M2 5, 53 5b,
5-HT3R 1k 5-HT SZARrhiE—dE G 8 RS2 K,
FEFERR T ph e NFIRILE) P22 N2 323k, 5-HT3R 9

TP SEC MR A, DTSy X DL K SR i
Z2TC, PR RIS I 2 AR BT L R AR Bl 55 ot 25088 I3
B BB R A R B R LR s S
£k .

TE 5-HT Ko FoAZ 0 5 2048 50 i AH DG PR 92
R, ARBEIEME E B IR AR B I 5 B Y
5-HT KV EF, i gk Je a5 5-HT3R
MIZRIRACEI R Fm Y, #2878 5-HT M2 R Rk
S BE R AR B TE B A RO R B - IR
BT E R . B EETS 5-HT M ILZ R X
M BB A HRIE , T — T Mg, hL
5-HT W8S B AP TRIT HR AL BT 2 iR A

3 5-HT 58

MNEWZ) 90% ~ 95% Ky 5-HT HAF7E T AiE R
A% 2B 53 o g s A e — ol i PR PR 43 I A
FERAEE AR L N, HARI O SR R
G U 5-HT IR K . 2 g % At itk sz 2] £ 1k
JIEUA fr 22 A0 T o 6 N RV pHL A 56 T
AR 5-HT, 55 BiE-F i I4nE Y 5-HTR
GEEIF A, (BN, S-HT £ES5 T H NN
fead BRI S B WU R 2h, 3 2im S AE
JET Ao 2 AR ILIR] #2824 23K 19 5-HT3R 2545,
g pf & A 2ol B5 BT U, Mm%y TP A KAk
JARZTT, kRSS2 AR R B £ AR S5 4 28
BT, WA AL ek Y. BRTEJCE 208
FEFRH S-HT K ILAZ PRI 58 F kIR — 26 B AH G 1y
WATE R —E XK FR (R 5-HT X 8 4iE 1)
TER, TTLAS P Z B —E X RS, Xl
AR 1 —2 RUESE

4 5-HT 58718

TERZFHIINAT, 5-HT 80 (& R 2 R B
TET XM 4 RG I R EM 23 TR — R B2
Y, AATHE R R S-HT BRINAR, BEAR., &8k
SRR PR F IR — . A X 5-HT 75 piE
PR RIESE, ATaE IR 20 tHhal, AR R,
5-HT W —Mmtha Rma A KEF, HalggEdy
5-HTR2B/2C 45 GAR M AT R T, e
SRR ARTIR ™, OF IR REIE R iR K A is
FEW B4 iR S-HT A &, hibn
KARo0E A B PRI, /N AL R M B, B R
A R —Fh A S-HT MBI ES KRR,

« 55 -



T SRR 2

29 &

S Esh . MAEIERR & 5-HT BpFsed, &
TTUESE I Vg 4% A0 A B A 53U 5-HT il ie= 51 %)
WEEAIE X IATE RAEM A . "™, Bk s
5-HT R 2 oe stk fa, vl LA I8 7R 45 F A ) B
PR AR, 7E FAURE 28 " B85 v R A
Wi R 5- R ERREM 2ot i ik & b 25 5k
WAL, Mo i A I BB S A RIS S-HT &k
WS T, R RN S Y LRI TS B S s
B AE R PRI 3 1 K S5 AR ) S-HT ¥
e 5-HT B a2 R 805 E 3 1 58 A i
BT, RS RETSEEY R, RS E G
J7 RERE I B FRAE TS B B W A IR I R RS2 2
W) S-HT 2Rk, (HEE AERTS 2 5 52, XU
M R e ]S TR IR, BTS2k
LAE R B RHAL 5-HT KE . BB K4 MR . A
TR A A 58 R EL ) 35 T . TR R A A
43 V3 3 S G IE SRR R B s A RE i LB A E
5-HT & Hefd R ARG, $R 5S-HT 5557
GARMERRE . RIBXRBEY], MR 25 hd
KE, 5-HT STIREMENILA RAFEE —CMECR, 5K
B RRR I, @A RGN LYIRe R AL
AR S-HT AR FRE, $EH B L2057 UIRer:
HUAARRMIE &, Ti5b, TEWIE 5ORE ROV FIEh &
P 5—HT v] 38 7 FH T 5-HT7R 5 3h 40 it 56 K S el
i, SEOHIE SAE R RA, TS | IE R
i ", BIANTEBIA LS A R . 5P R S R A
PRI, FEAEE " &I S-HT I DSS iS
HI/NREEIA R, HAMUS 5/NREEMA L RN &4
K&, IE @ I Duox2 HYFEIA M S 7 iE A1k
NFARAE W & A . B HRTC A K R e e
S 5-HT Wit KL 5RERGMIEAFIEEHVI LR,
M K iERE, AR SCERYE ) 5-HT 545 %
A — B I PRAR G, B HAERIBLE B 3778 20
2, XSE N BRI I

5 5-HT 58F. BE&RE%

VTAER (AR IETESS 5-HT ] fE 2 5 R P4
HF15 3 B STOYANOVA 45 " 75 [ 1% bk 2 48 1Y
WFgsh & B S-HT [A PR AY I35 ZAE w2 4 b A BH
PERIE, I H EEARAET KB/ P 8 272 (8] B
SERFRAEIT S, S-HT 2—iEs )6, A=# [, 5-HT B
TN . A ERERS S T T4 EA R
PEFEHLH, BALASUBRAMANIAN 45 ™ ¥ Y BFSE 5-HT

S HTFAIAE DNA & st B /e, IESE 5-HT £
B 55 AN L AR KR T AR AE T AT S 35 5 A
HaBE ., AE RIS Sh AR AT R PR, B AR
/N EUFT TR D 5-HT AKCE T, B0
W AE 05 ™[RI 2R A3 AR AR i
o BAL L IESE S-HT 25 T £F difb it e b A4k i
SRR, FE n- WAHIE T 2 HOA SR U4 R SL
W, S-HT & W3, M4 T NDEA J697 KR
J& 5S-HT1AR i ] g, R I 5-HT K HZ ik
S-HT1A TR AT fedEFm 4n s iE =

TEMIE RGO, S-HT EBHIESE AT LU o
H i 1 5553 WME S R AT AR AR, T ELARE S
PP ME ] . MARZIONI 25 ™' B B HF 98 IE S 5-HT
FTREAE TN 0 K E L R RIS IR S K R4S
Y 26k 5S-HT1AR Fl 5-HT1BR, 230K
RRAE W AR FRIARTG S, IS 518 MR 4
IF R, ALPINI X} 48 {1l A8 £ 35 HEA 711 R 3 Boe g,
S5 7 IR 20 6 22 AR 2 20 S-HT & U R
W TPH 40 W T E, 5S-HT fa il B4, M
PRI AN R AR ™ HAERSMRIAR Y S2 50
T S-HT FA G, AT LA I Il 4 i pd AR 1

6 5-HT SHRARALR. PEAE

5-HT 154 B I i rh BB R i — Fh i 2 4%
Yy S5, AT e R ok A 2 s S T S R T AR A 43
Who 7E MUSSA 45 ™ I WF 58 P UE S 5-HT & —Fh i %
I RAR I e, TR AL M 28 )& 5-HT3R ) —
ANFOAS, — H RGOS , (] (2 AR A o i
T T RS R P AN A I SR A D R, X AR AR TR P
S I B RS R AT BE S S-HT BBV LR, 7o,
KAWAMOTO 45 " X Jife Ji 28 988 (4 iF 5 v & 30y L7
AR S-HT AT LIS & B R LT b AR BH2E, X 4R
5-HT "] REAE N R ARS8 1) P W) 9 5 5 R R 1) & 0
SR G A

A 20 20 30 4ECAYIFZT st & B 5-HT 74E
FREBBIMED, WifE 1995 458 545 " BF5E bk
PH— 52 e BE () S—HT AT B 45 /I8 BRUPAR A1 L 5 9 4 i
H R IGTRE ST, DEA 5—HT X /)N B 40 o 14 58 K o Rk
HAT— 2 BAHIE . SR S—HT T4 P X e AR
AR, P IR 28 22t [a] S5 R 5E
S—HT e P IIE D RS 5 HAT 52 m

5-HT AR —FE S 0 F G E &k B b
PERAEAL, S-HT BEW] LIMER 550 A1, d2 H s

- 56 -



55174 B3, S . 5- RENAEH LR P RE I

3. P E R AE R AR RIS | Wi AE | A
BN AR AR E B AP R, ORI TR
W] 5-HT fEiHAL R ZAE A, BARAIALEIE
MRME R, FHNIN S-HT FEH LR G 1 A
R, BN L RGN S A NG R R
USSR T IH L R SR B R BB B 7 1) S if
L o

2 % X #:

(1 JAAT s ERME . 5- RO L2 MATTE R (0] 1hAR
E2Y , 2014, 54(12): 90-93.

[2] VANDEN BERGHE P, COULIE B, TACK J, et al. Neurochemical

coding of myentericneurons in the guinea-pig antrum[J]. Cell

Tissue Res, 1999, 297(1): 81-90.

REEVES J J, BUNCE K T, HUMPHREY P P. Investigation

into the 5-hydroxytryptamine receptor mediating smoothmuscle

(3

—

relaxation in the rat oesophagus[J]. Br J Pharmacol, 1991, 103(1):
1067-1072.

[4] HEMPFLING C, NEUHUBER W L, WORL J. Serotonin-
immunoreactive neurons and mast cells in the mouse esophagus
suggest involvement of serotonin in both motility control and
neuroimmune interactions[J]. Neurogastroenterol Motil, 2012,
24(1): e67-78.

[5] ARMSTRONG S R, MCCULLOUGH J L, BEATTIE D T.

Measurement of 5-HT4 receptor-mediated esophageal responses

by digital sonomicrometry inthe anesthetized rat[J]. J Pharmacol

Toxicol Methods, 2006, 53(3): 198-205.

KAPELLER J, HOUGHTON L A, MNNIIKES H, et al. First

evidence for an association of a functional variant in the

[6

[t}

microRNA-510 target site of the serotonin receptor type 3E gene
with diarrhea predominant irritable bowel syndrome[J]. Human
Molecular Genetics, 2008, 17(19): 2967-2977.

(7] 86—, 254, BHA, 5. MERBRYEITIREREEEBEER
TR R 5-HT3/5-HT4 SZAAFRIKHISEM ()] TEEZY R,
2018, 24(1): 18-21.

[8] FIORICA-HOWELLS E, MAROTEAUX L, GERSHON M D.
Serotonin and the 5-HT (2B) receptor in the development of enteric
neurons[J]. J Neurosci, 2000, 20(1): 294-305.

(9] JEM B . S8, P . BN Z IR TS 200 B s S IR
ARG K AN K 5-HT A4k 2 28 L[], RT3 (&
22 ), 2014, 35(3): 25-29.

[10] MICHAEL D G. 5-Hydroxytryptamine (serotonin) in the
gastrointestinal tract[J]. Curr Opin Endocrinol Diabetes Obes,
2013, 20(1): 14-21.

[11] FAURE C, PATEY N, GAUTHIER C, et al. Serotonin signaling
is altered in irritable bowel syndrome with diarrhea but not in
functional dyspepsia in pediatric age patients[J]. Gastroenterology,
2010, 139(1): 249-258.

[12] Rty B, BU/NAL, 45 MR Y il 5- SR GRS

B by R B AR B R B A A R RIE ST [J]. o 2 A d Al

2012, 28(7): 916-920.

XUWEH L BRAE O . 48 S EW TGy IR E B 5 i G AT

ST RSONER KR S i 2 5— 32 e AAE R A B ASORE 15 L Y

S [, B EE | 2018, 40(1): 23-28.

[14] X6, X%, &8, % . st A iRy F IR TS 240 5 s
BRI YT ROMEE KT 45 1 21 20 S—HT 0 AL A 200 At Aot AR 17 e
ByRZm [1]. H E PG R 25 A TH Ak AR, 2018, 26(5): 411-415.

[15] ERf , #7520 M5 MEHIERF/NMAFEE 5-HT 155

RBEHIBISE [1]. EBRIE 24K |, 2013, 33(6): 415-419.

TREES RS BIG T T RENE I A A KR 22 A i PR

IR BT BB, PhARk , 5- FREmkmy s (J). thEE LR

2= , 2018, 14(6): 46-49.

[17] LIN, GHIAJ E, WANG H, et al. Serotonin activates dendritic cell
function in the context of gut inflammation[J]. Am J Pathol, 2011,
178(2): 662-671.

[18] FEALMT, RESEE , MUk, 55 . XUAILEE 2 16 5- RO R
ANEE A R RIS R AR ()], BRI 22441, 2017,
52(3): 337-343.

[19] STOYANOVA I. Relevance of mast cells and hepatic
lobuleinnervation to liverinjury[J]. Rom J Gastroenterol, 2004,
13(3): 203-209.

[20] BALASUBRAMANIAN S, PAULOSE C S. Induction of DNA

synthesis in primary cultures of rat hepatocytes by serotonin:

[13

—

[16

[}

possible involvement of serotonin S2 receptor[J]. Hepatology,
1998, 27(1): 62-66.

[21] MURATA R, HAMADA N, NAKAMURA N, et al. Serotonin
activity and liver dysfunction following hepatic ischemia and
reperfusion[J]. In Vivo, 2003, 17(6): 567-572.

[22] SULAIMAN P, JOSERPH B, KAIMAL S B, et al. Decreased
hepatic 5-HT1A receptors during liver regeneration andneoplasia
in rats[J]. Neurochem Res, 2008, 33(3): 444-449.

[23] MARZIONI M, GLASER S, FRANCIS H, et al. Autocrine/
paracrine regulation of the growth of the biliary tree by the
neuroendocrine hormone serotonin[J]. Gastroenterology, 2005,
128(1): 121-137.

[24] ALPINI G, INVERNIZZI P, GAUDIO E, et al. Serotonin
metabolism is dysregulated in cholangiocarcinoma, which has
implications for tumor growth[J]. Cancer Res, 2008, 68(22):
9184-9193.

[25] MUSSA B M, SARTOR D M, VERBERNE A J. Activation of
cholecystoking in (CCK1) and serotonin (5-HT3) receptors
increases thedischarge of pancreatic vagal afferents[J]. European
Journal of Pharmacology, 2008, 601(1/2/3): 198-206.

[26] KAWAMOTO S, SHI C, HRUBAN R H, et al. Small serotonin-
producing neuroendocrine tumor of the pancreas associated with
pancreatic duct obstruction[J]. Gastrointestinal Imaging, 2011,
197(3): W482-488.

[27] BT3B R . 5- FROM /N k5 /0N FRUVL AN B S 2 D) g
BRI [7]. SRETOFIE S5 AT T 252441, 1995, 13(3): 173-176.

(SKTURE i)

.57.



