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Source, metabolism and function of dopamine in digestive tract

LIU Chen-Zhe', ZHU Jin-Xia>"
'Department of Exercise Physiology, Beijing Sport University, Beijing 100084, China; *Department of Physiology and Pathophysiology,
School of Basic Medical Sciences, Capital Medical University, Beijing 100069, China

Abstract: Dopamine (DA), as a catecholamine neurotransmitter widely distributed in the central nervous system and the peripheral
tissues, has attracted a lot of attention. Especially in recent years, DA has been found to regulate the function of the immune system,
and the involvement of DA in the intestinal mucosal inflammation-related diseases has become a hot research topic. The digestive tract
is an important source of peripheral DA, and DA is not only produced in the enteric nervous system and gastrointestinal epithelium, but
also produced by intestinal microorganisms. In addition to the synthetases of DA, the DA contents in body tissues are also affected by
the two kinds of metabolic enzymes, monoamine oxidase (MAO) and catechol-O-methyltransferase (COMT). This article reviewed
the sources, metabolism, and functions of DA in digestive tract, especially focusing on the distribution and function of MAO and
COMT, the enzymes degrading DA.
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Fig. 1. The synthesis and metabolism progress of dopamine. TH:
Tyrosine hydroxylase; L-DOPA: Levodopa; DDC: DOPA decar-
boxylase; DA: Dopamine; MAO: Monoamine oxidase; COMT:
Catechol-O-methyltransferase; DOPAL: 3,4-dihydroxypheny-
lacetaldehyde; AD: Aldehyde dehydrogenase; DOPAC: 3,4-
dihydroxyphenylacetic acid; 3-MT: 3-methoxytyramine; HVA:
Homovanillic acid.
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Fig. 2. The sources of dopamine (DA) in the digestive tract. DA
is generated by gastric parietal cells, neurons of the enteric nervous
system, pancreas B cells, certain microorganisms, and some
immune cells of the intestinal lamina propria.
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YERIMER ), R MAO-A #IIFIE, #HA
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& 5 3 A T LG da AR 5- 3 68 i 3k N 41 i
AW FCLTT AT TN, KRR 5 M b Bz 4 e e T e
il th 2% % DATPY, 3275 % i P9 DA AT BE 4 DAT %%
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A A RIE, FROREE AR ) MAO T LA
R il D\ fi B i 2] B Rz 2 1) DA, AT 4ERF Y
M DA B, DL EWFUHeoR, AL TE B
MAO ] ¢ & #LPUAM IR M Je i — e b . B4R
MAO 7E B 18 (1 R IE i T AR X ) RIE K,
{EAATH #ix MAO TETH A0 H i /E F # anz H/b
3.1.2 FHEZMHMAO

MAO-A 1 MAO-B 1E X #1 & R G HH 43 A T
2, MAO-A EZAEET ) LRI EREMZ T, MAO-B

E 1. 81 BAH(MAO)-AF=MAO-B i /L1849 ik
Table 1. The expression of monoamine oxidase (MAO)-A and MAO-B in gut

Tissue and cell type MAO-A protein  MAO-AmRNA  MAO-B protein MAO-B mRNA  Species  Reference
Stomach
Enterochromaffin-like cells + Rat (@
Duodenum
Enterocytes of villi + + + + Human [
Cryptive cells + + + +
Muscularis mucosa + + + +
Submucosal cells + + + +
Muscularis externa + + + +
Brunner gland cells
Colon
Muscular layer + + Rat el
Mucosal layer + +
—, not detected; +, detected.
&2, B FALEE(MAO) AL E 69 7% M
Table 2. The activity of monoamine oxidase (MAO) in gut
Tissue Enzyme activity Species Reference
MAO-A MAO-B
Jejunal epithelial cells + + Rat (61
Caco-2 cells + + Human
Intestine + + Human 64
Colon + + Rat el

+, detected.
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GFAP) BRI 40 f i G 2215, T MAO-A H A%
NF BHPE# 2 n i WS 2, T AN K& fE GFAP [H %
B gm . K 2 % GFAP [H 141 il 218 MAO-B,
B H A — /B 7> NF FH #4038 18 MAO-B. 1
KR4, 5 MAO-B JL17 1) NF F1 GFAP BH 14 41
BT o5 BB 43 LA 20 17% 1 83% 5 N &5 gk
(1 b 5 R BRARRL, 43 5 2928 26% F1 75% 5 Tfi £
KA NF A P40 R Rk MAO-A H
Iy EEAr 2N 52% F1 30% . WEFL R, dikiE
A1 MAO-B 1514 _F ] T =iA 4 A% %9 (Parkinson’s
disease, PD) ) & 9% M & 7+ ™. gbAbh, TR B IR
J5R 4 ¥ MAO-B AJ ¥ 1- FEJE -4- 5L -1,2,3,6-
DU BE (MPTP) #4468 A 1- F 2L -4- 0%
FLnbnE (MPPY), MPP" ] i% 5 14 Hh Al 5 BB it DA f¢
w2t ", MPTP v 5 th RE 45 55041 ) DA B &
g, HiE SR IE S TH #1490 RIE M DA
KT (1 30 B M BEAR VR T i IR R 4 At K GA
MAO-B, #&/x MPTP 7 Jlf i H 9 G 4% 14y MPP",
T 45473 7 18 I Th g, IX AT BEJ& MPTP AbEE ) /)N R
Jii& DA % &8 AR 3h 1122 4 i R 2 — V77,
AR FELH BT AR SO 7R, MPTP AbEE (¥ /N BB 26
.+ d6 . 45 TH (RIS B E R DY, 3R
MAO-B FJ RE7E 4= 1 4018 ¥ i o3 41 i Hh #8422 05

Rat Human

Bl 3. S LEE(MAO)-ARIMAO-BYE K B AN 4 i LI
fhg MFIILZ IR 43 A7

Fig. 3. Distribution of monoamine oxidase (MAO)-A and
MAO-B in the colonic myenteric plexus and muscle layer of
rat (a, b, e and f) and human (c, d, g and h). NF, neurofilament;
GFAP, glial fibrillary acidic protein. Scale bar, 50 um.
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IEf% (safinamide). FEVD T =25 ARERENE. ATT
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PD ZiW kG I, WIrBE g s H “47H1”
B [A] (ON time), BRI 24 462 25 HL i R0 R A5 21 4 il
IR B, T A2t oS 2RS35 o o i i
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RV E AV IFEE ) J5, PD & L AAE
W LB B, A RAM R ER, HPEHE
g5 245 4 F AT 3 ) oK R 45 i MAO-B i 1 ek />
DA R, THE4im DA KF, Mslg s B,
DA FLUE 53 D, ARG A g ash i, K
gEfp izt a B9, B S D, kg & iE B 5h )
5 EHEE TS, T DU A A K R D
221 PD AR AR XSS AT Re 2 3
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P A2 Y (1) COMT H [A] — > 2k Bl g i . S-COMT
HAETHRER S, & COMT i EERR, #ik
NTE T R AR AR T 1 R 1)) LA oy i —
PRI EE HE R A A MB-COMT &
— PR 1, TR R N, 7R LA I
A PRARIR BE I R AEAER], Al 1k DA AL HE EiR
R R AL P Rk, ERREEAIRR S, COMT
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WEAS il + 380, BpMmsin. ok,
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FEARIILE DL K 15 38 A TR X 3k J L4 45 . L-DOPA
) S BERWCER A E + —AR I A g, B I iE R
o COMT [ /5 38 i 11 W] e A7 B T )L 2 M 4l
L-DOPA [F£t i ®, COMT #1413 7] [ 1F: L-DOPA
TEANAH LN 3-0- 2 2, L4 L-DOPA
K, R EE N 2] R ) L-DOPA 6%, DA (&
B I. HeAh, 3N HAX ) COMT ) il 77 w7 e it
F#fIk L-DOPA #ll DA AR, i — P42 L-DOPA
(1)K F FE AN DA (19 &, PRk COMT 1 40 il 751) B
NIGIT PD B E B 25, FEWGIR b2 N
PR, VIBR I 0 K B R B A 2H 2+ 3-0-
I3 22 B /KT 380 A 2, 3T KIE () COMT

&3, LR E-O-F 45 A B (COMT) £ AL3E 89 5 A
Table 3. The expression of catechol-O-methyltransferase (COMT) in gut

Tissue and cell type COMT protein Species Reference
Stomach
Epithelial cells of corpus + Rat B3
Pylorus +
Endocrine cells -
Duodenum
Epithelial cells + Mouse B4
Microvilli +
Ileum
Epithelial cells + Rat B3
Colon
Mucosal layer + Rat B8l
—, not detected; +, detected.
£AILRE-O-F A4 B (COMT) (2 ALE 8 7% £
Table 4. The activity of catechol-O-methyltransferase (COMT) in gut
Tissue Enzyme activity Species Reference
S-COMT MB-COMT COMT
Duodenum Human 2
Mucosal layer + +
Muscular layer + +
Jejunum
Mucosal layer + +
Muscular layer + +
Ileum
Mucosal layer + +
Muscular layer + +
Duodenum + + Rat
Jejunum + +
Ileum + +
Jejunal epithelial cells + Rat (681
Caco-2 cells - Human

—, not detected; +, detected.
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TEANREPE LA AR e R I B AR . [Hfig s
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fe ph 22 90 TP K I B COMT mRNAPY, {H COMT
TEMAME R G A6 H AT R WARE, JF HIHAE
WUZ IR IERF TR D 5NN S ALE,
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PRI 7R E W PR S FH B A7 A6 5 R IE VS S RIER, A
BT RAEETERITIE 2~4 A P9, ABF5T 4R
W IR, COMT il 37 A A< 7 w] B8 3E i {2 it 25
fior b Rz amp sy v U, Mifd 51 RYS PP thah, A&
WFARART R, B A DA AR 14 77 =30
i B AR 25 B AT LI B W4, X Rl /R B T 4
B, B _E AR Z SRS BT 67%, $oR Bl B
i &5 sh 71l se ot B, B B R 2R S, H
COMT 2 75 R8Ik 522 1) B Jie ph 22388 57 ( 41 DA) 7K
SRR 45 B Bl 7 i AR DL AR .

4 INGG

Brriixppee R LASh, THALIE R MR DA AT
DA ERYEI . VAL TE 7 A1 KR MAO
COMT, x| T HILiE DA [f& & AR K45
HEAEM. a4 DA, W W
o Sy R A AL SORETE o DL S AR 75 AN e 22
IBAT YRR S R DU I T8 R A YUK 2032, DA
FEH ARy T AR A €, DHRERE LT, JX 28 ) A
frit— BRI
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