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Research advances in interaction between gut microbiota and
serotonin

LIU Ziyu, MU Chunlong , ZHU Weiyun

Jiangsu Key Laboratory of Gastrointestinal Nutrition and Animal Health, Laboratory of Gastrointestinal
Microbiology, Nanjing Agricultural University, National Center for International Research on Animal Gut Nutrition,
Nanjing 210095, Jiangsu, China

Abstract: Gut microbiota plays an essential role in intestinal homeostasis and brain health. Serotonin is an
important monoamine neurotransmitter in the brain. More than 90% of serotonin is converted from
tryptophan metabolism in colonic enterochromaffin cells and exerts system-wide regulations. Recent studies
have demonstrated that the effects of serotonin may be affected by gut microbiota. Specific microbes in the
gut have the ability to produce serotonin. The gut microbiota and its metabolites, such as butyric acid, can
regulate the level of serotonin by affecting the activity of tryptophan hydoxylase or the metabolism of
tryptophan. In turn, serotonin and serotonin reuptake inhibitors can modulate the composition and function
of gut microbiota. The gut microbiota-serotonin interaction is of great significance to the host health, and
the mechanism underlying the interaction remains to be elucidated. This article reviews the research
progress on gut microbiota, serotonin, and their interaction, aiming to provide references for in-depth

investigation on how the gut microbiota-serotonin interaction regulates gut and brain health.
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5-HT synthesis and catabolism pathways in mammalian intestinal epithelial cells.

JFR, s A IE S-HT KRR AE AR
ST AR /)N B A e B R T, SR B E R
5-HT J2 38 Gl 2B W 52 i g 3 2 WA Y
BES AT, WML a& R S-HT fgi
RO T F G I AZ Al 2858 B 5-HT e 24K
SRAE A AR, I BCs AU 5-HT fE
A 3 P SR IR 7 FOXO1 il B % A T i 120
XSGR, BARBLA N &A% A BRI BE Y
5-HT BE RN . i A AR B H G i, (H
5-HT KRN REALIR T A o

DL 75 T B FF £k HL (Caenorhabditis  elegans)
BRI K B, S-HT JE 877 7= U0 1k il &
KIFo 75 Tl B A 2 do b i A= 0 e Al ) —
2,5- MWK ¥ (2,5-diketopiperazine , DKP) %5 55
R, AEY 5-HT BpRIFE LI ;s 78
5-HT WfF7E T, DKP R&EFFELEN Y G
HEAEEEN 5-HT 3Z{£—SER-1 Fl SER-7, Jil3#
5-HT Mf5 St S, KRB, ik

http://journals.im.ac.cn/actamicrocn



1338

Liu Ziyu et al. | Acta Microbiologica Sinica, 2022, 62(4)

B EIEAT RN, X R T T S-HT
A FRINREAIAIR, W AT SE S AR P = A
FEAEARL B AL A S L A 4

3 MM AL S-HT KT

3.1 HEMEVERETE 5-HT

XF AR Wy AR SNBSS AN R, BFSE N DR
P — e R 4% " 4 5-HT BIREJT . NI g iE
A= 0 A M R B AR AT T (Corynebacterium
sp.) 55 2 AU AN B TE AR SN I O 3R R A
PRAEFE IR PRl 2E 5-HTPY, JBE PR AR I
(Morganella morganii) . ¥ 55 W K JE W 14 (Hafnia
alvei) Fl v¢ 85 1H X 18 (Klebsiella pneumoniae) BE
TEA AR R R A B R b 2k 5-HT), %
VEBTE G W7 b OB, SEBRER . FLATE
FLIER T (Lactococcus) BETE G 2 1R [T ¥R it 14 77
PR S-HTRY, X a2 AR T ik Wy oA 7 A
5-HT B8 JJ (s , SR T T A 00 30 Ay ARG 35 5%
BREER, HBRKW 3 FOLRE A, &
e Z WY
3.2 BEREYMRERHH~YEI TPH
&M, AYE S-HT &8

W IERWE IR A, AT S AR R AR
Wy IX. & Hh i 1 Y EA R G AT T RE Y AN T 2
TE WA ) ORI 5 B e s AR R . AT BT i
OETRELEE TPHI ZHUAIE 5-HT BIFR#E
ity , B AE YR ESE S TPH1 RIXB VIR,
e S . B TPHL JH7YBE )1 s ek
PRSI R 5-HT BIFFE A s 00l £ 3%
PUAER T EHAED T, RO S
6 EINREM O FE Iz —o TS
RN, AR T8 R 2R
PR TR, WERORIEE 1 A P40 i F e ]
BASERP BCs B AZAL), (H Tphl FE KL
WAL TCY, RGBT Tphl IHF,

<l actamicro@im.ac.cn, & 010-64807516

T H AR W A DG

FET om0 SR B A, SR T
BLH)Z T R FEATT o FNJCTR/INERAR B, TE 5 /R
FUE 58N W 1B T A= 9 0 N R AR /)N BRUAS 1 26 g
Tphl BENFIX W ER, W 5-HT 73 QS
HHKIEH Maoa FoikmB A 2R, BEEM
WA S IRZ 7 2R . 45 JC /N BRUE ™ 24
[# (spore-forming bacteria), BE [ E%Z5 1 Tphl &
5 F R PR LIS R iz K Slc6a4 (solute carrier
family 6 member 4)F ik, HINSE MK
5-HT BY/KF-, #E—2552 00 15 1 s shF i/ ik
hREPI . RICHE /N R, PR 5 2RI 2F
T B (Clostridium ramosum)REAE /N B 45 15
T-an oA 4n 1) 43306 5-HT 3% R 4401k, il
Tphl ZER 3K, F2 RN 5-HT RSP,
XL R I B AR Y SR IR R B R 52 T Tphl
Wik, JLHREAREIE NG . F A g 5% 4
Jfi 32 BON kA iRsh bR 5%, WH9E N 01 &3,
WAEIR Y RN T TR RE %75 3 B R i s [
T ZBP-89 (i, 5 Tphl RN B3 7454,
1 BON 4ifrh Tphl JEH R KRP, ok
By, HER. DAL . NIR. THR. B
EZL EAMTIE7/ I W o N e e
(RIN14B) 1 Tphl JeH 23k 1718 WA e %
P TR AT, B35 2 WO T8 (Clostridium
leptum) . BT & J& (Eubacterium) Fl & X H )&
(Roseburia)“F4HTR , T BRXT Tphl FiEAH 1T
ik Be AN 5 R BAR R AR e R . Bk
TR, oA W R A 7 W R e
TPH1 HYIETE(E 2), WM 5-HT BEYS
WK, PR B miEE s,

SR SR S K 72 o <SG o e SN s B B
T VR T A -1 - P e R S ML (e R 3 e 25 A
PR AR T TP, AT RESZ MR KK 5-HT /K
o AR N O AR %5 45 T (Lactobacillus plantarum



X755 | AR, 2022, 62(4)

1339

DR7) 12 JiJ5 RERFEAR IR T (Y HEE AR AR, 1
I A DR B3 S R Y
AR MITEAR] 93 28KF 724 5-HT AUl
A8t DG B i P DR SRR AR AR A DG, AN
IR 1 (Bacteroidetes) . UK 4 (Bacteroidia) il
UFFE B (Bacteroidales) ) -5 TPH2 N 5=
IREERIEARDG,  TAH M 283 o i % 1) 28 1k 5
NS R RSk A — @ R, B R
1 ] 58 2 [ (Akkermansia muciniphila) e iz i
2RI —M a5 R, BETE4ER I E B
A B s e Ry T R R AR T, 4
LA /I B 1l g 288 2 1 B e 2 R R HE R T 1 i
Ah/Nif (extracellular vesicles, EVs), i 21
INEE WAV B IX p 5-HT K, I HRE R 3%
Hasw Tphl FEF BFRIK, EVs AT RE I 2 1 fix bf:
HEA K B E 58 Tph2 FER A EkPY ok,
YAE & B K B GG 26 KT 1 (Faecalibacterium
prausnitzii) X F EVs TEPFE 5-HT /K- JOoAH OC
PRl e 3k T R FEE AR DY, DL AR
gt A TR X A A B ) PR 5 S AR 5-HT
AR SCIRER R , A RORYT 5-HT R KM
SHER RS EE T 2%, R A
FLAh /MBI G R, X 5-HT B35 VE A
Bl B A7 0 T8 U R BILAAR f B 1 1 F AL o
33 BEREYEZEmeRBRKEHER, B
TIHLR 5-HT 7K F

JiE N A R S-HT ASAEIE 1 I 1 5 e i
AT, AH 2 B P 18 v ) £ 20 R A e i v
PEPRARIE RN, 1940 5-HT & . Kt
RIS 5-HT & MAATEREE. (ARTE
BN s B8 3 A kY
F W] e e LAY AR A iR AR L A RIIR &R
(kynurenine, Kyn)%/bFFfigiEmEAMTE £ 5-HT &
RS, B A Y AR AR T RE 5 15 &
ECs 5 5-HT [AfFE—FMBTEsE FOCHR, #Eim

SEMBLIA 5-HT K-

R A v 60, 8 TR 1 A5 532 e A A4 I
2. AR, RKIBHMEYRER A
RO 05 7 e A SRR i AR o ot v
P RAIE R KT S A T8 A W o e
AT, PR AR RIMZEDA 10% AN
i 38 A ) RE 6 6 1K T 2 S L A TR B R il F
R R Ry e, 52 ) IV B S R Y K
SR A R U K A M AU
FERE T L BT R ADBUB AT T A AR X S BB
T 0 O 2 T A AR A A 5, TR kK
bGP A IS , T B A LR T Fr i
07 A I R AR A e e el /L, RIS, R i
S5-HT 12 EL A vk B tho sl 1 Ml i, fofi
K TE R HE T 5G 0  64 B K AL W e vk
JE, BRI A W0 5 A i A B R ) AR
SR MR AN T R 07 A s AR, N
TRMZERM S-HT A, X eegh 4
N, KA oK A & P AR A s SRR A
5 RN 2235 T A S U DIAR G, LR
IR

TR A 25 10 2 5 09 B Y & i
o SIEE/NRAHLL, REMELLBERIE 5BV
R ZERE - EE TR B & (Prevotella) . A FGTH
J& (Paraprevotella) F1FL R 7 J& i AH XS 3= 5 2.
FHm, RN E AR RE T B, F
BERPN MIE 2B 5-HT ACE R RIR
AR 2 B PR, miE ey
SEF R A4 T BE 2 BEASA IR G A 5-HT /Y
&R, 2 G BUE Z 1 Kyn™* Kyn REITE
A2 CDA'T Al b i FLah Y R s R E D
C1 (mammalian target of rapamycin complex 1,

mTORC )™, W 343% i mTORC1 REfEiE CD4'T

http://journals.im.ac.cn/actamicrocn



1340

Liu Ziyu et al. | Acta Microbiologica Sinica, 2022, 62(4)

YR AR RE S B B BUE S G i R R B
PRI — 25 S R G LT BRI 1Y &
AR, AT R BAMARE B E DA Kyn KF
FEEr, T S-HT KPR, X T RE R AR E
W Blautia 502 12-2,3-XUIN4A M (tryptophan-2,3-
dioxygenase, TDO)HJFiAA X, 1M TDO HEH
TPH2 3& 4+ K i) 2 MR Ak Kyn.o [HIHL,
APk T BE B AR L S-HT FIEEE & AL S-HT
Jir s R I8 Z Ak, I8 g 5% e HL R AR ) i
S RRACHER IR ENLA S-HT KK 2).
XSO I A . R A LA
ERFEBIKRE I, % T X TR
2 1) 5 A A AL AR

4 5-HT K EFEI B A A
&4 R AT B B

i 38 B A ) B AR W A R 4 LA
5-HT K F R HE T AR, BT hmE ey
SR HAERALE, 5-HT B IR L
AW AT R S BT 225G o AR, Anfaf Bk
SR Z R I TE S A ) i HE BRI L 5-HT

D3
o
Zil

Microbiota  _=m————ou—5_HT

- ——
] .
> S=o
~

-

\Oo(vi brai(fl barrjer
Trp 252 5 HT

Brain

B 2 BEMEDRERG~IEZENE 5-HT
KF

Figure 2 Intestinal microbiota and their
metabolites regulate 5-HT levels in the body.
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