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Abstract

BACKGROUND: The 5-hydroxytryptamine system is one of the earliest-developing systems in mammals, playing crucial roles in diverse physiological processes
throughout the entire life cycle. Traditionally, research on 5-hydroxytryptamine has primarily focused on its regulatory roles in physiological processes
and central nervous system-related diseases. However, recent studies have also highlighted the significant roles of the 5-hydroxytryptamine system in the

regenerative medicine.

OBIJECTIVE: To review the reparative functions of the central 5-hydroxytryptamine system in brain injury, spinal cord injury, and bone remodeling, as well as the
roles of the peripheral 5-HT system in the regeneration and repair of tissues such as the liver, pancreas, intestines, and skin, thereby offering new insights into
the development of therapeutic strategies in stem cell therapy, tissue engineering, and regenerative medicine.

METHODS: A comprehensive literature search was conducted using the databases “PubMed” and “Google Scholar.” The search terms included: “5-HT,”
“regeneration,” “tissue repair,” “5-HT and tissue repair,” “brain injury,” “spinal cord injury,” “bone reconstruction,” “liver regeneration,” “enteric nerve

” ”ou

regeneration,” “tissue fibrosis,

pancreatic regeneration,
books were finally included for review and analysis.

”ou

skin repair,” and “inflammation.” Based on the inclusion and exclusion criteria, 118 articles and

RESULTS AND CONCLUSION: (1) The central 5-hydroxytryptamine system facilitates cellular regeneration in injuries such as brain damage, spinal cord injury,
and bone remodeling, thereby promoting tissue repair following injuries. (2) The peripheral 5-hydroxytryptamine system plays a positive role in the repair
of tissues such as the liver, pancreas, intestines, and skin. (3) However, the 5-hydroxytryptamine system also exhibits adverse effects in tissue repair and
regeneration, such as promoting tissue fibrosis and exacerbating inflammation. Therefore, it should be used with caution.

Key words: 5-hydroxytryptamine; regeneration; tissue repair; brain injury; spinal cord injury; bone remodeling; liver regeneration; tissue fibrosis; skin repair;

inflammation; engineered tissue construction
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0 5|= Introduction

5- # &, J (5-hydroxytryptamine,
S-HT) VA —Fr e kM, T2k
T ARAIE AT, BRI T,
5-HT & 56 F BB & AR 2 i £ A=
BLAR B L PR, EF50 K F ARFw ] )
2 %2 W, & R B #21LE (tryptophan
hydroxylase, TPH) & 5-HT & & 4] =
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7 £ 5-HT % 4K (5-hydroxytryptamine
receptor, 5-HTR), + & 4 14 # T
A, Ad a1l HE FadER ks
BAHGCEABRBEAEZKY, & Fh
Jioi I 64 B A2, SR F A6 5-HT L
RABUNFARMNEZ R G, FARFIL
B R AR 589 . 2R R H A
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5-HTR3, %} J& /= 4 649 5-HT ¥ i if i
Az EPIRAGESTIEE BT,

S5-HT fevf $L3h 4 o A~ A 4 it 42
H LA T IATAER, S-HTAER
AL O IENLZ A%, HLER G o
ERGEF. BRARIED S-HT HLI 2
TR FANZ WL, fast 5-HT £ P ARFn
ISP RGP B9V AR AR R A T 9 &
N, EFREL%, 5HT 48 Z LA K
FRBWHAPEZLZ—, CMNEHE K

23 R A AR BT, R AR
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95% &% 5-HT o M=% 44 m I 2 HUAR AL
FRIKT AR, EHINRRE RIS
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FEDAb 22 B 4 A JE 5-HT feid 2
L, CAEMmEE . MR L
K mRILT . MY 2 R GKF AR
8 K I A9 PTHE Fadn ] HRE E AR £ B,
Tl & P AR R RE & I B kR 5-HT
5 RF) 89 5-HTR £5 & K R4 5745 B Fo
FAMER D G b 22 4R
842, 5-HT A 2 L RAE % FhHi4h
BRI AFRA GBS, TN
Fid B MR RF AT TIRA A
S, ) BTHT A 6 4 R NG RA 3R
A K, {28 EH ok 5-HT, Hhef
AOBEREBGIRE Y, BT 5-HT
BeAP 2 LR G A A AL 2N, 5-HT
B Z ALK BT Hpbtm e R AR
Y FAE. Bl AN R %P ALt 5-HT
HEAY 22 LY 4 R B A AN R A
5-HT B2 Mg 3h ) 2 A 37 ) 7 feAe
A BB BB B feFrF R I fe g
W, FF ELI1 B kIR 64 5-HT AL A= AT AIE
MERENBAR X, XEHo5
Btk P AR 5 41 B 4G 5-HT FE LA 23R 45 15
AP etER.

1 ERIF753E Data and methods
1.1 ZRER

111 MR ABRERER F—1H
J£ 2022 7 A £ 2024 11 A 34T
k.

1.1.2 & LaKITFR 2024 11 A X
A KA K.

1.1.3 ¥&HIEHE PubMed Fo 5k
.

1.14 #&i5) FIAEKIE A “5-HT,
regeneration, tissue repair, 5-HT and
tissue repair, brain injury, spinal cord
injury, bone reconstruction liver
regeneration, enteric nerve regeneration,
tissue fibrosis, pancreatic regeneration,
skin repair, inflammation” .

115 MEXRER R RERLGA,
1.1.6 ¥k % vh PubMed 4445 & #
TR A1), JUE 1,

PubMed %4 2

#1 (5-HT ) AND (regeneration) [All fields]
#2 (5-HT ) AND (tissue repair) [All fields]
#3 (5-HT ) AND (brain injury) [All fields]
(
(

#4 (5-HT ) AND (stroke) [All fields]

#5 (5-HT ) AND (spinal cord injury regeneration) [All
fields]

#6 (5-HT ) AND (bone reconstruction) [All fields]

#7 (5-HT ) AND (liver regeneration) [All fields]

#8 (5-HT ) AND (enteric nerve regeneration) [All fields]
#9 (5-HT ) AND (tissue fibrosis) [All fields]

#10 (5-HT ) AND (pancreatic regeneration) [All fields]
#11 (5-HT ) AND (skin repair) [All fields]

#12 (5-HT ) AND (inflammation) [All fields]
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2 258 Results
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] 444 42 TG FA Y ) B IR B AT 2
ARG KEARE, FATE
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1K K kA4 A 22 TR T FHAR AT A
Ab 2% A 6T 1 PO, = R AR
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TR A AR A F A R TIK
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J 25 o $ 2K S-HT A4 2 A= o 1) 4
G e E R T, 5-HT BRI
708 7 AR AR R Y fm A K
B F &L, &1 5HT 2T
For A AP 2 TE IR A, X T 28
WA y- BAE T BLAEAY 2 70 A= 5-HT
b G LA AR ZAE R, AT AR
A T Tk B,

bo E
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R KA A 5-HT BRI AP
HF] (Ao BTGIT ) TP ARANZ £ G 8y
5-HT 4% 2 % A AR MBAE A, {240 AF A,
K, B F T A S AR L S A5 4% A
A op R ABIR 3t 5-HT AP 2 LA R A A B,
AP EFT e 5 AR £ A B R IR 4
REVA %, 327 5-HT A& I 37 4] 7] 44
FAMKRTRABRGEA mF, 0T
S5-HT Z2 MR AR A5G o 64 < 6] A AV A B2,
SeIb, ZAR R IR A IRR 5-HT BRI Ap
B B ARG H A By M 8 R ek, it
A 2T mt. A B ] A 22 T
#9700, TR A 5-HTR 49 B A &tk
A, 83T 5-HT IR 5] 5 38 An R
i 18] P 5-HT 3R B R fa % 5-HT #E 4%
Z IR B A RAYH P,

KRG R AL IR 3 —F 48 5-HT
B8 A G e AP IR ARG 15 B 694 A AL
. RE CHIF LR R S-HT &
FBIRIPH F) Ao b ARA 2 B G T B
ABRBAER, (228 F Bk IR ANIR
it 5-HT 49 2 T 4h R B A 69 L A 2L
S 2 ANRE4AE, LARE
TR RA &G manth . wsl, 4%
KF RBHARFARAYZ BB FHK
SaFAMmFE Ik, %EIET 5-HT
HEAV 22 A R B A 0T HUH], LA
R E AT N K S AU G AP 22 T da fR3E
I, g B S RS TR,
Bm—A% BR. BiBBHNEGE
P 44,

5- £ GRS AR AYZE B A
L%, ILEk 1,

F1 | 5- REREHBIRGHEEENHR

L2

K¥k Ve WET ARk A B L
4 R
2013 ESPINERA /MR KMKrhahfik  5- #2 & ik 1 1%
g bl PRFESE  HU A
iAE TR 2% A B 5
I 3T B
28 ORI A
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2016 JIN 2 W N K2 / BN TE 5- Rt
IARPIRRTY okl R A
2018 KAISTURA /MR 401 5- R EfEMs
e A JUHSR H R A
2020 ZAHRAL /MRS PIINRTARNG R 18 MR FE VT VAT

At (24]
B

SRR (X L X I
e RS PN B

2.1.2  5-HT fe4b 2 AT BB 45 5
Az EA KRG E IR P ARA

%k, FEEZ. R AH LA
g, EE5|ARERALT P SHT
B2 UER T AL, KAl
IME T EAATEER, FlLAE
EaaE B Bk, HMIRGE 5-HT
RRAANIEIEX TR,

ALILAIN 2 ) % 0, mdg 5§ &
B ABC B4 B R JB) Bl AV 2 A% 440 fiE B
FATHE 5-HT 46 4h R A4 F IR B FR
B, A5 A MBGESL B I
ZH R BAFEEER, RN,
5 & B8R 5-HTR 1% A AR 4545 /g i@
it % AY B A A IE B RIE AV Z T T
B, A BTG NGE ) Fe BARIE
) 3h #%, H P 5-HTR2A. 5-HTR2B #=
5-HTR7 £ ZEF 24 P, 5-HT
HeAY 2 U5 R 69 B A AUH| L5 iR At
fapLey X B A KM A AP R B E
i B9 IR 5-HT 48 A4EN-FRRE Y
Fre b R B A Ao, £ F T ISAT R R,
B Z S5-HT F AR B A B4, EINR
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H P 5-HT s AP 2 L4k SER-7 VA 4w i
O E 8T XAFHRAA

A RAMRGAEY ¥ X RNFET
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BATZ LA R FA, EEBHH TR
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I3 T B R R R R,
213 S-HTHRA%LEFT T P HEA
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o fe 2 0H #4638 m Y, P AR KR 44
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W45 B 5-HT /KT A BF R, oF AR AR 4
# goat B E B RAFAR], BRI
S FE., b, #—FEFR 5-HT
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IV, mRENE b 4R 4k tn % B AL
R Ao AL ) AR AR 5-HT, S-HT 4k &
ik 5- £ & B BRI 4535 4K (serotonin
reuptake transporter, SERT) 4§ /4 £ &
MBI FadhiE, Gy R E LR
LB EY SHT 22 B B E £
4m fn % R HE N o & B IR A% R 3A SERT
4t SRR PP, R S5-HT A8 A~
S EERAK. HAPZTRAE, B
SNIALUF, 5-HT 22 ) ofn )N AREE ) B 4
FWMENB TS S mR R 4
G, Hmiedg e Lo, R
HFSMBRERTERBL, O
AFREFA . AL 4F 4eqb. MRt
o EA S, LE 4, SHT ALY §
MR T AR L, EFME
B A KIEF KIFE KR ERZOER.
221 S5-HT 2% RSB AEA A4
Mesh b, FFRE & 70%-80% 49 5 St
me (e ) e pbdk 520 i (2
L mit., ZARA K@, kupffer
m A oK w5 ) LR, AR F S
AT mR R AR R E 5
Fampotnie £ e FHAR D P A
BT AT ER, FHRS Wk
KB 3B R AFIEILT % 4k 8™,
¥ RKIFR RK R4 90% 64 AT 40

o &
¥V mmsan
BRI (
SRERIET
o SRERERE SREE T{,
Ci BRI SEER S50
A Mg 2
i SEEREENGEE (DHRERARENEE

L, ) BT AR ST VA 242 B 8] R
& B s RAF R B — HIHE T o)
o 5-HT A AT B4 69 & 2 1. 60 1)
Frintk B A 3R 7, KaTd ) 41
F 5-HT K-Fake) &5 RE A A
iR, HE GBI aefErdfa it &
JE Y. BRBRAEE 1R R
RA)EREXFTX— 5, 2 5-HT
49 /)y RAE T e B I ARG 5 R I
FF 2m I A Aot SA 55 . RIAE
o, EREZAH 1) SAFHRS
M e AT o 600 2 AR, T I8 78 4m B
8 ZFRY, 122 EANL S-HT 7]
1k 5- K & R I M0 A A
Mo B, R R 4R AR U S R R
5-HT AT IR 4 & 69 X A4EAE .
5-HT i@ it % A < A5 T &
A, RRAY, HESmrRE,
5-HTR2A #= 5-HTR2B &4 % iA ¥¢ Jm,
LR AEFA T R EWHATHA, X
KB fo s AR 5-HT 8 it 5 X A AF %
R4t A, M4 A KR TR e
}8 74 F= DNA 4 % ©®. TZIROGIANNIS
Z B & I, 5-HTR7 4L fE AT REH/ A F
KIEAEF, 5-HTR7 [ 7] 6882 AT 4m
Mot G,/S HegdtAz, EIAFAA, b
b, 5-HTR #k3h 71 £ BT MR AR G2 A 4E
BHFERINBEET, RBREHR
o [ B R AR A AR AT am i B A 0,
B 2R M A A A2 d, 5-HT
GBEEFTZER., ERmMEL S H
5-HT %4k, @.4% 5-HTR1B. 5-HTR1F.
5-HTR2A. 5-HTR2B #= 5-HTR7, Zkém

1200 | PEARTZASR | 55305 | 558 | 2026528

Ea4 | 5hES-$#

" BRZRE R RN
IBHAIESE 5 & fn B £ £ B
/ ( B K B BioRender
ﬁ )
(RHERELATHEN
-

(Rt Rk ES

sl AR SRR AL

HIBER {BHBRINEE

3% 7% B 5-HTR1B. 5-HTR2A & 5-HTR2B
th R Lt —F LS, 5HT @ T
5-HTR2A/2B 423t B K e i 38 74, 1%
G ERm ikt G A KA T,
Ry 2R m e o2 Hith. sk, 2K
4m Jio, £ 49 SERT 3% % @ £ RO 5-HT,
ABRHE TR A5 15 5, EAFE &Y
A, FFRAERR % fm BT vAM Sk A A%, 5-HT,
Re g bm i & 4k 5-HT BVURR AT 4 2 it
FH LA KA T B, dp4lfeg 4y
5-HT = £ 5 ¥ k3-8 @l AT IEAL
PR Yt o 0 BB dm L4y 3 A B ),
e 4m it AL & A 5-HTR2A. 5-HTR2B
L5 5-HTR2C, & 4B it g pubAnd o
IR AAR T R A B A, AR
AR BRI PAREZER .
5-HT i@ iE % A3 5 i@ S5 L ot I
A . EiR6 pERKAZ 555 YAP A%,
BWEEG AR ARKE T, R @I
338 19 GRIJALVA % 1 ¢4 2% 5% ) A%
7, EIFE4K/E, Hippo id 3%
o3P )15 R 38, YAP FUSE FFEEA
mioA%, PRARATARM B E o KD
5-HT i@ it 48 % Cyclin E/CDK2 2 A4
P BT AN G, B S Bat R, @
YAP 2 M) F2L p21 Fv p27 £ L3E In,
FELAF gm0 JB) B b A2 0, sk sh, S-HT
i% i@ iT 5-HTR2B #= PLC/Ca”’/TGF-a i#
3434 7% PI3K. ERK2. mTOR #= p70S6K
HoF, RS meT A,
JF B 5-HT AT 0k R Ja f8 i &
5-HTR2A/p70S6K i 3%, 4% 1t AF m Je
WIH, MBARE A DRGSR 6 R



= PEAATERE @72
Chinese Journal of Tissue Engineering Research  www.CITER.com
ER GRBRIZAE 1 3R R R 224 SHT EXEFOER KER

FERFRRACEH P, o AR A 5-HT

KPR F T M, X7 46 H AT B4 5
TR er e ), BF ke, @ity
P K3 3 fn s AR S-HT K- 448 3 AT
B, 2 AF I T YA b A ) 1,
ATt &R T 5-HT A% AT 8
S M, BRERERANMASHT S
T 4w e, JB) BB 4= 69 o T AL, 4 A2
4% 5-HTRAZ 5B AT R sh b
Hepfpad P e iAEER. FA S
P 5-HTR 3 7) T #8 A A AL~ 20
T FARALIT 6978 57 Fnk-.
222 5-HT 2% 3t B g4 b #F
KA, L% tmfofa T tm o R X & &
B 2 ALBE 1 F o0k 5-HT, E1ed 2K
m Jit & iA SERT #= 5-HT2R, iX 2k 4m fig,
Wit f ke kiR A R . IR
AR 5-HT, M fE4F kit f2 P &
# 4 B " EBRAHIMKHANI & "V %
I, 5-HT i@ it 5-HTR2B/ERK-JunD/ %%
oA KB T BL 8 5L AT 47 21k,
12 A 5-HTR2B 347 489 B F IR 42 4F
YA EIF A EE. b, 5-HTR7 %
AW RACEK T | AL 09 BT 45 YA A
PR IR A AR ECR, R T A
PR KIER Atttk U, A
4048 % 5-HTR2A #= 5-HTR2B 44 %4 2
2 LR, BRI RASHILRIET, &
JA 5-HTR2 4% 4L 7) #& 4% 1@ i 47 %) 4510
A KEF BL. L4 B A KR T4
Y& AR EMITE B T 16k
K, B ARG E Y K,
47 %] 5-HTR2C #= 5-HTR7 4, 4% 4% i@ it
Frpl AL A KB T BL a9 AR, mE
HREEZFFOMF L. R
A, Ao AR R R S5-HT 8 38 ) g
FLm e Fe iR, 4F 4 40 2 B 49 5-HTR2A #=
5-HTR2B, # 5% % 8 K Fo s I 9 2
e Vo7, X sbgk R A B, 5-HT R
IR et P R ERER, T4 L
T 34 BB e iR idAE,

T AT AR TR 0 5 AN R
AR, 5-HT RFHZ, FEFEE
JRJR B & mRNA k38 hn; A2 8 305k
7 24 F (Clopidogrel) /&, I~ & 49
IRBAEFIRS MK TR ET
%, 44 vm kI3 B & o),

JEA B K ST R Rt —
TEE, F G AR IR S e BRI AR
Bk EE mE P SHT K15, &
B 5-HT 723X 2k 9% 9% 49 & Ja AL &
BEFZHER B,

5-HT i % 4F 4 4L 5 5-HT 3 3% ix.
s 3E 3 78 2m IEL 64 4 R 3 7A Fe i3 2w
Jo A 5 3k % B F) R 5-HTR2.
5-HTR7 4% 40 71 20 & A 41 41k, A A
5-HTR2 4% 470 7] 47 %) BT £F 4t 4k Ao o8 I
PR L e U T R R AR
JI % ¥ R G R 5-HTR £ TR F)
LA e tE A AL, St —
AT BN Z AR R 4 AL B8 o
fe. b, AFxd oS BB M 5-HT 89
BRI R —AFHFRIE, B
B 45T 2 e s 5-HTR 37 4] %) = B AT ¢4
FEF) (4 R AT Ao [T ) ITAK ) B
B8 T VA TR R R AR AT ARG T
FTE.
2.2.3 S-HTARBE R BRI E KAk
VEA ARG 5 —h By 2k, BTN
FhF RN A TR A R4EA
™. KRN B HIRE, 4
O RA— NG AR LA
WAz, W@EOEREM. AL (F
AR R ITAR ) Rta RO R &
BHE, 2L ELR, Hol
& 16 T AR 5 )G B R R 69 R
e BT SRR A, KBRS G, %
MBLEFEHSHT K FEEHA S, 7
T 5-HT f2 fo i A& R Aot 03E 70 7 @)

THRAEEEHEA®, sHT@RIE S
5-HT1A #= 5-HT2A %4, 123t f fi %

FR G L Fe R AT e b 38 7 G iR A
M T HEAG Bk 0915 H Y, st
S8, 5-HT f& fu AR B An o A R,
PRMHEZXTE, CMNSt—FikT
oo™, EFEENR, SHT
TR AR B A H) 7 18 3T 47 ] 5-HT 4415 4K
SERT 49 7& M, BV /N A 5-HT #9
fh &, X —AHUH T LR R R UK 89
beik L, LGS A Y. Bk, 5-HT
BEZHREFREESTOERAEA E
20 RE L, LERZEAG ARG
B, Abst S-HT @34 eq A4 A 2
PRA AT B 78 TT R

AR 8 —FF T 25 L], 452K
EQLE R YR e S )
% 09IEIE R, 41N E 5-HT £ %95 4
fo A8 AP iE KRR & 7 EH £ 2
A AR RE ARG, f R
JE K fm e An 4L R i 2 48 B 58 95 1R AE AL
PREGIE BRI, Feax KJE o R F 5
BE T mie, AdnHaREE R TR R
M. ABAFEZT R, Xk G mie
KA B G Fe [ Reom L 5-HT
#9487y, A% S5-HT SR b L AFE
A EAE R, JUTFRTA SHT
LA R AR ) KA 64 IR dm
b RIE, MRT —/MNEEE S Ee
5-HT AR W % 124,

JE K IRV R % A R4
KAEA W, I EB| g4k tm o & An
5-HT KP4 B4k Y, A EFHAT,
K2R 4 5-HT i@ it SERT 441& 2| #7718
LTE i R AL fn ARV G A, AL il
KEF, iLF4)5-HT 2 id HTR %
EREA LI mIE (e T @i, ARK
MR ErEmAL ), fk &K AR K86
WEFL K e B T ik, HIkR
B, 5-HT & 4F A — AP #4055 7,
Ha mieR s ) Kz B EiRT
S5 P47 8, 5-HT 38 i 3805% 5-HTR2A
Fa 5-HTR2B 7 %] 45 Bh M T 40 i 17(T
helper cell 17, Th17) #31L 5 & @i
NEI1TH A, BIARSEATHT
4m it (regulatory T cells, Tregs) #4374,
F %7 Th17/Tregs tb 5], 4 35 % % 45
A ReRR AR, EHADR
89 M i, 5-HT =T vA AL 342 3t Tregs
Bl Mm% f kit dE, HiX
AR RS R T - 208 7 M ™,
EEREHARF S A H LA
Fgm P, S-HT BRAT ut £ g2 R X &f
S % R A IR AR B vl O,

LM KR, 5-HT TRt 4%
KoM T J7 AL (o AR R AR dm fie
F A7 A, Je K fn e AneE BRIV K 4m i )
B RERILBER, St A R
AT R T HREER, ¥k g
B R A KRR Y., R AR,
5-HT 3 °h 25 B B K 4m 64 S ROvE 2, 9%
BRL, 3§ Ha F M tm LB F Ao BB 5 F

Chinese Journal of Tissue Engineering Research | Vol 30 | No.5 | February 2026 | 1201



@7 TPEEATERR

www.CITER.com Chinese Journal of Tissue Engineering Research

B RA, R AT Y I iR E G (de E-
ARG ) B Rk, MM H)BE kR R
g e e B, Bbal, S-HT L S
Ab 7 KAL KR ey B 38 o BAL L
B OME R RBBEZRT. F
FALK o B F A . EIRIE, £
BHXT K. RGMARIEA R GM
LIRSS F R RUR R R . 1 R
oA JR K MERL T RS K VAR K JE
W 7 Fo By By S0 45 A AR S A B I iE gk
P LI B 5-HT KF 44 2 i 2,
BFR AR, 5-HT 48 3 ph i ik
B LR, IR LM KM R AR
M, FIGAmskIp K 5 Bkt A= FAL
JE OB Bhsl, EBIE S5-HT 3% % 5T %0k
| it A2 R AR AN, A
Rt LI ML KA T B (K
S g b —F 2B KR ) 8 5y Bk,
FELBF 5-HT 43 5 4 Bh T3l 1A 3k f " 7
EiE KE, XA KRR
5-HTR Fu 4412 4K 4 24 49 2R 47 %) 5-HT 4
J ARG IT R RAE T B S8 B,
2t SERT kB sk Iy 64 A 50 & 9,
SERT AL 3 5-HT #9483, &£ X
JER L P A EERAR . K EM,
SERT L84 Bh F & 1V 5-HT 6418 X 4%
B, mERAKIESF, SERT KAV
A ) K g A2 B, K F SERT f2 Kk
Fa R ERR, EBECH RTHRAL
& W K 64 B g AR B 4 ) SERT
EOESEZR
225 S-HTAL#EIRBA  JRARIC
HEEZQTRME, ERERGZE,
CAREAR AL & 4y, AR AL S
- B - B ) R RPN AL I
ZmpRA, EMRBEE, Wb
B =T VA8 itk AT mR - F A 4 iR,
X—iTAE MR A R - FE A, ET
Bt B R Ko F o ATiE g e,
5-HT 5 IR K Ja MR AR Sh 5 i B
BA, BT IR 0 0
o hinmie B e A AR, iR
R 3 IE kAL F g R B,
f G RBREZAEE LT R, MRig
mIRIGIA R E R Y, X5 5-HT @i
¥ Hesl-Ptfla 4had Bl 42 AUb A %,
Hesl & J& B & F A= T 4w feu 38 78 49 %
Y H T, M Ptfla N B IZ AR A 05

Ao B 18 S 1T s s k] AR KB TR
A, RBILE RGN E R G B
A F= Ras/MAPK/ERK1/2 i 34 kA% 4t 2m
fedgsh, 12igtER 22 /R T KER
Fth, X AR A RE a5t KA
ik & 44 4 e A AL R ) B,

SLIl, A AR AR AR IR A
W Tk 3L & 4938 hn 5 5L 5-HT 49 4~ A%,
Fo gy ik3 i ( RAT LA HY 42042 ), 5-HT
i# it 5-HTR2B 4% 15 512t B 2wl
74 U9 KA, 5-HT w68 £ B &~ 2
i@ it 5-HTR2B 4% B mfiesg s, Hé&
RERZAEE 1 R P B @Ry T
2 75%, 3t HERFE B IR Ak
x+ER LRI T ¢ 40%"*,

EARBFRAINT 5-HT MRS
ERAIEFRIE T 2B FE
Fk, RERBR L EF T4 5-HT £
B tm i Ak . AR 4w LS 54 Fa iR 00, —
FEET R P A AE], HFR R
WU E o Tl it S-HT A2 5 %70 B
mpeygh, XA A MR K A E Sk R i
6 9T PALHT 04 IR
226 SHTREMWZZABAE W
AP ZTURRTRANRA “FH K,
W) W 18 AN 2 AR IR 40 LA R 4G AR 42
MR,y o BEJE T AV 22 A= JILIE) A
g, RFEANGE, TP 6
M8 ) Be AR Fovm, R AT AL P AR
WZ ARG A —Z MY, Bt—
& BF 5 & B, 5-HTRA L3 7] 4L 5 AT
R AN Z AR LE, EFAR
NS 5-HTRA Bk /s R 69 & tb 2 36
g, R A ) R i Ab 2
A EAAMN, 2EBREREAANA,
AR R HEAMZ AT R EIE
A, @ 5-HTR4 SR/ R0 A Lt &
f¥, iX % BF) 5-HTRA 4T 3k i 4 & g
Ab % UM AaA 2 K A Y, B,
B — IR RN B LA T AT A
FR, EIAZABRMGAER, 4
BRI B R 5-HTRA 33 7| e %%
Pt % IR AY 42 DA 64 A4 22 IR 38/
&, IR G G HHE RS, #7
& AY 2 LR B & A AY 2 F e AR &
), REBAMNZATHRRR T HE
22 m e, W 5-HTR4 ) i@ i 4% i
i R0 Ak AT 2 LR

1202 | PEARTZASR | 55305 | 558 | 2026528

4 142 BELKIND-GERSON 2 ! 27 %
A B, S-HTR4 L 3h ) AT B i
ARG, TR N T IR
JosE e A AP 2 A, JELE I Ko RAR
A, # A S-HTRAR A B, M
Ab 2 AR bm L4 3G 3% B )
FlBF, 43 E s &+ HuC/D. Sox2 %
Nestin 49 347 I R & B 738 4% 2 LR
TR T I tm L 55 54k,

MiE AT 22 b B A A lS B R A
Zeth kP8t A2, 5-HTRA 4E A A4 hid
A E A QS AR, EME KA
s P REILT BE R H
AT EAAFR, &4 5-HTRA ¢
45 B ) KA A T B A 06 T M
ALK IR (0 5tz oA Fe KR
YR ) BTG T Rk, i K
JE R RM E LR S A A
GAHRKONE, RERFLAEETT
v i@ i 4R B ERE A S-HTR s /) A
BAER T 3L, KRR HIR
22.7 SN S-HT 4B &4 SME R
R S5-HT 5 AR 5-HT R FE), EA 474
FEBVER, 124 BRI A 4L,
YADAV % M58 & . Bh R 5-HT i@
1T Lrp5 AR H ME 1& 432 37 H) ARCE fa e,
BV EH R, FB i & R EREL
B 1 &K R b 9P £ PR KB 698 R
il

K, CUIE "7 Erg &8, Lrps
A6 e LR T 5| A B HEAE S
HEEEREMHESHT R £, A
i# it 22 $144 Wnt 42 5 i85, LIMA 5 1
R E X —H 8, AR A &R
BR # AL BE 1 47 4 7] LP-533401 76 57 F
BXRBEHET AL, ECRRE
B 1 R AR, R 6 A
M ERBRALEE 1T REANE B3
Y ERARF R B, (2 —£F £ 16
FIESET I K, X T A5 AR e e oAb
Bl x; ANARBRMESHTE, &
BB A 1T N R AR e R
AR AR RP L,

B AT 69 AF 5 &2 R S-HT 2 F
TR LML T, KRG
RE i —FIE It 5-HT defTid il
Lrp5 4R #1118 42 K 37 4] B T Ax 69 1E )



PEEATERE @2

Chinese Journal of Tissue Engineering Research  www.CITER.com

A, 4R AR OME 5-HT 3¢ 2% 4m
JOXFH A B e AT AER . R SFid
MR FRIKRE T, 5-HT Lol #om B
R BAEH RAH, X AR 5-HT
BEREH. 2 BMRFRERFRE
AR R R T LA . eI,
WA & RERFREE 1494 F) 5 ILA
TR MIAE R 573, BAR
Bh T IR M A 6B R R T TR

3 RE5RE Summary and
prospects

3.1 BEEZAGARQE AF
5-HT frid 42 B A4 & 694k A Cak £ A
TAIN, A2 BRI R T A FH .
4, 5-HT &5 fe8 7 AR S AY 245
W, R B A A AT,
A7 RAF AR 1R)

FF R A A, 5-HT
AV R £ & R 8 R X ¥ h dem
g sh , faiX AP AE R TR A SR B,
F AT 48 5 B a2 38 7 K A DRI AE
B . M4, 5-HT 4ofTid it B id R 40 A
2042 0GB o sk AE B ST AR AL R 3R T
& Feh 4L R AT 2 B A 64 1 BA
3.2 FIRHVRBSME ZEERN
it T 5-HT £ FARAY 2 & G An 9] )
A2 RGP B NE B AN, A 5-HT
EUBE I ABATOERARET &
waALA . AELBINA FARAYE T
iR MG G kA, X—WA
CaAESHE. R, 5-HT fAP4 T
AR ATH T X —KIIARGIREK,
BTTSHT AP AR Z 2% F 60 F/
AT, AT PARANE R GRIE (4
KBEAAG ) RAET It A E A00s 5T Fe
B RGERELS SRR ARK, RE
T S-HT AT 2 4h R B & 69 KAEVE A,
RERAAMBPGAAR F o9 RN,
R IRIAT SHT AP 2L E H
RAPZTEARFAERS) EHEER
A, X—RIIN LT g KA AP 22
ABARAGEANGHE: RELH L
o, K A AP 22 T L& KL B A AR
H? XREEERARNGWEART
BA B 4EAE? EATATRE S b
RAGM R TR 5k, WA BAGR
H? sesh, XA Z TR B AT

T2 B AL 8 Frh 71X 9
MR R FFR T DA AFRAIKIT.

P LZ R TR KIET 5-HT 24848
& 5 6 7 AR B B AT & 09 B 4
#oh, RERSNRME S-HT 89 5 =T 4
W RRRRA, XEFELENERET T
T AR &,

WA, LFELABELT SHTAES
MNAEREE (B TR, AWERA,
Ml ks ) P AER, St T A
ZeGE R AR, s AeALA,
B =T SHT 8 & LdofTil it RF) 842
WP SA AR, AMEE LT
5-HT A R A AR RIZEET T AR
T — 53 AHG I RAARE T 2 5-HT
AR, o Ah R KRG IR
BT TR B ARET AR G ERR
33 LGARBISRRMY #izid s iZitid
T 5-HT EALAS AP ey BAER, 12
MG LE—Z B, Bk, A
R 6 KRR S R O FHWAER, A
2 & THMBG A ANZRA,
HAb KR GBS 2, Je BT IRAS .
i A AR R R ARN; K,
%X F 5-HT £ R A& T 694k F B
TR 2 G, G— L IER,
KA R 5-HT 5 Hpedh 2238 7 449
MR, LA FEAGT .

3.4 BARPEEEN 4R MU
NARF T 5-HT & F 1B Fu b ) 47 2 £
GoP AR, R T AR
B o VT AR B 6 A A A bk ik, LI
FE & 09 S o AT - A 5-HT 23R 45 15
B R R ) B3t A AR AN B
Brh, b, 4R IR 8 i B
VESF S5-HT g3t o i B[ SRR Y 4
TERJEEGHH, &% T 5-HT £ls
SRR 008 R

3.5 BNERE KRR ELETF
FATFIUAF&: Ot —F48 % 5-HT
JE TR E) R A A5 45 2 a4 A AL
R ST 22 & T ARG A9
AZE B, 42 5-HT £ L dfifs £ A
#9VE NARABAT RN R, . @ARAL 5-HT
8 B3 R A Rk BATARR AR, 4h
TRk 5-HT =T Ae B R UIR 49 5-HT 42 45,
B bR RA R FLAR & S feTid i By 31 iE
S A FT A %% 7 X, 4§ 5-HT4E

A By PR AEARAG 3R A5, AN IR, ) AT A &
W%, OIF & S-HT 5 e ih 4 i
JE AR EAR R . S-HT 694k Jf) =2 8 —
0, BT L AR 28 F ok TG
TlRE. FeBREFWEREA. Ak
B 50 i — A IR X S i 64 s AR
R AB A d AT B A A A2,
@Fmie R ke LR B i
RNA R FH AR, KRETAEFEW®T
fRAAEAE Y R AR mine) AR A
KA, dn A s KRG T7 AL B R
th¥et. OFMRER 5 & REIE L%
A AT ARIRBF R GRS,
AR L A 5% W SR AT A 5 16 R AR 49
si4, Af3h 5-HT AP R B4 4y IR
B

fEERMK: AE5ME. WETHRE
WL, EELGMFEEGEL, RFEITKE
FHHAde - F15BEE X,

FIEHZE: L4 F o, EiRA
R AL FEIRE A2 b A AR,

FERRERAE R : 3% — B AR IR L,
ARIRE (FriREEAETHY “F4 - EF ki
A -AEF X EF A0 £, ELEIA
LT, AFAAIET kit B #9545 F R
N5 Yhih, A R, R PR
. FTHE. BN A TR, k. BAG
Bz Xk, FAHAZHET LT, AERSFGEA
HIERLCEFEER R,

RRAREELLE: S5 bR AT kAR & G 4 453
BE T LFRABEE L.

HRHSE: ZAFRE ST EREFHF
BHERER A (RARERFZESFIREINTL)
(PRISMA 51 ); X FHMATEL2id+ LR 25
LKW AABFTIAXFTHBAEE, LT
ZNFATHNE £ RAUF FA5, FATIFBUAN X
FHAEMINEAAZEE.

4 ZE Lk References

[1] ROSEN CJ. Serotonin rising--the bone, brain,
bowel connection. N Engl J Med. 2009;
360(10):957-959.

[2] OKATY BW, COMMONS KG, DYMECKI SM.
Embracing diversity in the 5-HT neuronal
system. Nat Rev Neurosci. 2019;20(7):397-424.

[3]  XUEC, LIG, ZHENG Q, et al. Tryptophan
metabolism in health and disease. Cell
Metab. 2023;35(8):1304-1326.

[4]  BARNES NM, AHERN GP, BECAMEL C,
et al. International Union of Basic and
Clinical Pharmacology. CX. Classification
of receptors for 5-hydroxytryptamine;
pharmacology and function. Pharmacol Rev.
2021;73(1):310-520.

Chinese Journal of Tissue Engineering Research | Vol 30 | No.5 | February 2026 | 1203



@’

PEERTIZHR

www.CITER.com Chinese Journal of Tissue Engineering Research

(5]

(6]

(71

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

DODDS KN, TRAVIS L, KYLOH MA, et al. The
gut-brain axis: spatial relationship between
spinal afferent nerves and 5-HT-containing
enterochromaffin cells in mucosa of mouse
colon. Am J Physiol Gastrointest Liver
Physiol. 2022;322(5):G523-G533.
MARGOLIS KG, CRYAN JF, MAYER EA. The
Microbiota-Gut-Brain Axis: From Motility
to Mood. Gastroenterology. 2021;160(5):
1486-1501.

ZHAO S, KHOO S, NG SC, et al. Brain
functional network and amino acid
metabolism association in females with
subclinical depression. Int J Environ Res
Public Health. 2022;19(6):3321.

CAI'X, LIU H, FENG B, et al. A D2 to D1
shift in dopaminergic inputs to midbrain
5-HT neurons causes anorexia in mice. Nat
Neurosci. 2022;25(5):646-658.

DE DEURWAERDERE P, DI GIOVANNI G. 5-HT
interaction with other neurotransmitters:
An overview. Prog Brain Res. 2021;259:1-5.
BERGER M, GRAY JA, ROTH BL. The
expanded biology of serotonin. Annu Rev
Med. 2009;60:355-366.

GERSHON MD. The shaggy dog story of
enteric signaling: serotonin, a molecular
megillah. Adv Exp Med Biol. 2022;1383:
307-318.

NEUMANN J, HOFMANN B, DHEIN S, et al.
Cardiac roles of serotonin (5-HT) and 5-HT-
receptors in health and disease. Int J Mol
Sci. 2023;24(5):4765.

SHAH PA, PARK CJ, SHAUGHNESSY

MP, et al. Serotonin as a mitogen in

the gastrointestinal tract: revisiting a
familiar molecule in a new role. Cell Mol
Gastroenterol Hepatol. 2021;12(3):
1093-1104.

NAJJAR SA, HUNG LY, MARGOLIS KG.
Serotonergic Control of Gastrointestinal
Development, Motility, and Inflammation.
Compr Physiol. 2023;13(3):4851-4868.
HUANG CX, ZHAOQ Y, MAO J, et al. An injury-
induced serotonergic neuron subpopulation
contributes to axon regrowth and function
restoration after spinal cord injury in
zebrafish. Nat Commun. 2021;12(1):7093.
ESPINERA AR, OGLE ME, GU X, et al.
Citalopram enhances neurovascular
regeneration and sensorimotor functional
recovery after ischemic stroke in mice.
Neuroscience. 2013;247:1-11.

JIN'Y, DOUGHERTY SE, WOOD K, et al.
Regrowth of serotonin axons in the adult
mouse brain following injury. Neuron.
2016;91(4):748-762.

GOLDMAN L, SIDDIQUI EM, KHAN A, et

al. Understanding acquired brain injury: a
review. Biomedicines. 2022;10(9):2167.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

MAAS AIR, MENON DK, MANLEY GT, et

al. Traumatic brain injury: progress and
challenges in prevention, clinical care, and
research. Lancet Neurol. 2022;21(11):
1004-1060.

HAWTHORNE AL, HU H, KUNDU B, et al. The
unusual response of serotonergic neurons
after CNS Injury: lack of axonal dieback and
enhanced sprouting within the inhibitory
environment of the glial scar. J Neurosci.
2011;31(15):5605-5616.

KAJSTURA TJ, DOUGHERTY SE, LINDEN DJ.
Serotonin axons in the neocortex of the adult
female mouse regrow after traumatic brain
injury. J Neurosci Res. 2018;96(4):512-526.
FEIGIN VL, BRAININ M, NORRVING B, et

al. World Stroke Organization (WSO):
global stroke fact sheet 2022. Int J Stroke.
2022;17(1):18-29.

DILLEN Y, KEMPS H, GERVOIS P, et al. Adult
neurogenesis in the subventricular zone
and its regulation after ischemic stroke:
implications for therapeutic approaches.
Transl Stroke Res. 2020;11(1):60-79.
ZAHRAI A, VAHID-ANSARI F, DAIGLE M, et al.
Fluoxetine-induced recovery of serotonin
and norepinephrine projections in a mouse
model of post-stroke depression. Transl|
Psychiatry. 2020;10(1):334.

VILLA RF, FERRARI F, MORETTI A. Post-
stroke depression: Mechanisms and
pharmacological treatment. Pharmacol
Ther. 2018;184:131-144.

KOT M, NEGLUR PK, PIETRASZEWSKA A,

et al. Boosting neurogenesis in the adult
hippocampus using antidepressants and
mesenchymal stem cells. Cells. 2022;11(20):
3234.

CAMPERO-ROMERO AN, REAL FH,
SANTANA-MARTINEZ RA, et al. Extracellular
vesicles from neural progenitor cells
promote functional recovery after stroke

in mice with pharmacological inhibition

of neurogenesis. Cell Death Discov. 2023;
9(1):272.

DONG P, LI Q, HAN H. HIF-1alpha in
cerebral ischemia (Review). Mol Med Rep.
2022;25(2): 41.

SCHNEIDER CL, MAJEWSKA AK, BUSZA A, et
al. Selective serotonin reuptake inhibitors
for functional recovery after stroke:
similarities with the critical period and the
role of experience-dependent plasticity. J
Neurol. 2021;268(4):1203-1209.
JANOWITZ HN, LINDEN DJ. Chronic
Treatment with Serotonin Selective Reuptake
Inhibitors Does Not Affect Regrowth of
Serotonin Axons Following Amphetamine
Injury in the Mouse Forebrain. eNeuro.
2024;11(2):ENEURO.0444-22.2023.

1204 | PEARTZASR | 55305 | 558 | 2026528

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

[40]

(41]

[42]

SAPONARA E, GRABLIAUSKAITE K,
BOMBARDO M, et al. Serotonin promotes
acinar dedifferentiation following
pancreatitis-induced regeneration in the
adult pancreas. J Pathol. 2015;237(4):
495-507.

FOUAD K, RANK MM, VAVREK R, et al.
Locomotion after spinal cord injury
depends on constitutive activity in
serotonin receptors. J Neurophysiol. 2010;
104(6):2975-2984.

ZHENG B, TUSZYNSKI MH. Regulation of
axonal regeneration after mammalian
spinal cord injury. Nat Rev Mol Cell Biol.
2023;24(6):396-413.

BERNATONIENE J, SCIUPOKAS A,
KOPUSTINSKIENE DM, et al. Novel Drug
Targets and Emerging Pharmacotherapies
in Neuropathic Pain. Pharmaceutics. 2023;
15(7):1799.

ALILAIN WJ, HORN KP, HU H, et al.
Functional regeneration of respiratory
pathways after spinal cord injury. Nature.
2011;475(7355):196-200.
GONZALEZ-ROTHI EJ, ALLEN LL, SEVEN

YB, et al. Prolonged intermittent hypoxia
differentially regulates phrenic motor
neuron serotonin receptor expression in
rats following chronic cervical spinal cord
injury. Exp Neurol. 2024;378:114808.
ALAM T, MARUYAMA H, LI C, et al. Axotomy-
induced HIF-serotonin signalling axis
promotes axon regeneration in C. elegans.
Nat Commun. 2016;7:10388.

TAI'W, DU X, CHEN C, et al. NG2 glia
reprogramming induces robust axonal
regeneration after spinal cord injury.
iScience. 2024;27(2):108895.

LEIBINGER M, ZEITLER C, GOBRECHT P,

et al. Transneuronal delivery of hyper-
interleukin-6 enables functional recovery
after severe spinal cord injury in mice. Nat
Commun. 2021;12(1): 391.

FAUSS GNK, HUDSON KE, GRAU JW. Role
of Descending Serotonergic Fibers in the
Development of Pathophysiology after
Spinal Cord Injury (SCI): Contribution to
Chronic Pain, Spasticity, and Autonomic
Dysreflexia. Biology (Basel). 2022;11(2):
234,

RYU Y, OGATA T, NAGAO M, et al. Early
escitalopram administration as a preemptive
treatment strategy against spasticity after
contusive spinal cord injury in rats. Sci Rep.
2021;11(1):7120.

DAPONTE V, HENKE K, DRISSI H. Current
perspectives on the multiple roles of
osteoclasts: Mechanisms of osteoclast-
osteoblast communication and potential
clinical implications. Elife. 2024;13:€95083.



g ik PEAATERE @72
Chinese Journal of Tissue Engineering Research  www.CITER.com

[43] CHABBI-ACHENGLI Y, COUDERT [56] STARLINGER P, ASSINGER A, HAEGELE S, [69] NAGAO Y, AKAHOSHI T, KAMORI M, et
AE, CALLEBERT J, et al. Decreased et al. Evidence for serotonin as a relevant al. Liver regeneration is promoted by
osteoclastogenesis in serotonin- inducer of liver regeneration after liver increasing serotonin content in rat liver with
deficient mice. Proc Natl Acad Sci U S A. resection in humans. Hepatology. 2014; secondary biliary cirrhosis. Hepatol Res.
2012;109(7):2567-2572. 60(1):257-266. 2011;41(8):784-794.

[44] YADAV VK, OURY F, SUDA N, et al. A [57] NOCITO A, GEORGIEV P, DAHM F, et al. [70] RUDDELL RG, OAKLEY F, HUSSAIN Z, et al. A
serotonin-dependent mechanism explains Platelets and platelet-derived serotonin role for serotonin (5-HT) in hepatic stellate
the leptin regulation of bone mass, appetite, promote tissue repair after normothermic cell function and liver fibrosis. Am J Pathol.
and energy expenditure. Cell. 2009;138(5): hepatic ischemia in mice. Hepatology. 2007; 2006;169(3):861-876.

976-989. 45(2):369-376. [71] EBRAHIMKHANI MR, OAKLEY F, MURPHY

[45] TAKEDA'S, ELEFTERIOU F, LEVASSEUR R, et [58] LESURTEL M, GRAF R, ALEIL B, et al. LB, et al. Stimulating healthy tissue
al. Leptin regulates bone formation via the Platelet-derived serotonin mediates liver regeneration by targeting the 5-HT(2)B
sympathetic nervous system. Cell. 2002; regeneration. Science. 2006;312(5770): receptor in chronic liver disease. Nat Med.
111(3):305-317. 104-107. 2011;17(12):1668-1673.

[46] ELEFTERIOU F, AHN JD, TAKEDASS, et al. [59] TZIROGIANNIS KN, KOURENTZI KT, ZYGA [72] POLAT B, HALICI Z, CADIRCI E, et al. Liver
Leptin regulation of bone resorption by S, et al. Effect of 5-HT7 receptor blockade 5-HT7 receptors: A novel regulator target
the sympathetic nervous system and CART. on liver regeneration after 60-70% of fibrosis and inflammation-induced
Nature. 2005;434(7032):514-520. partial hepatectomy. BMC Gastroenterol. chronic liver injury in vivo and in vitro. Int

[47]  OURY F, YADAV VK, WANG Y, et al. CREB 2014;14:201. Immunopharmacol. 2017;43:227-235.
mediates brain serotonin regulation of bone  [60] TIAN Y, GRAF R, EL-BADRY AM, et al. [73] FABRE A, MARCHAL-SOMME J, MARCHAND-
mass through its expression in ventromedial Activation of serotonin receptor-2B rescues ADAM S, et al. Modulation of bleomycin-
hypothalamic neurons. Genes Dev. 2010; small-for-size liver graft failure in mice. induced lung fibrosis by serotonin
24(20):2330-2342. Hepatology. 2011; 53(1):253-262. receptor antagonists in mice. Eur Respir J.

[48] SHIH, CHEN M. The brain-bone axis: [61] TSUCHIDA T, FRIEDMAN SL. Mechanisms 2008;32(2):426-436.
unraveling the complex interplay of hepatic stellate cell activation. Nat Rev [74]  ELAIDY SM, ESSAWY SS. The antifibrotic
between the central nervous system Gastroenterol Hepatol. 2017;14(7): effects of alveolar macrophages 5-HT2C
and skeletal metabolism. Eur J Med Res. 397-411. receptors blockade on bleomycin-induced
2024,;29(1):317. [62] RUDDELL RG, MANN DA, RAMM GA. The pulmonary fibrosis in rats. Pharmacol Rep.

[49] COLLET C, COUDERT AE. Bone and function of serotonin within the liver. J 2016;68(6):1244-1253.

Serotonin Receptor Type 2B[M]//Maroteaux Hepatol. 2008;48(4):666-675. [75] TAWFIK MK, MAKARY S. 5-HT7 receptor

L, Monassier L. 5-HT2B receptors: from [63] OMENETTI A, YANG L, GAINETDINOV antagonism (SB-269970) attenuates
molecular biology to clinical applications. RR, et al. Paracrine modulation of bleomycin-induced pulmonary fibrosis in
Switzerland: Springer Nature Switzerland cholangiocyte serotonin synthesis rats via downregulating oxidative burden
AG, 2021:133-142. orchestrates biliary remodeling in adults. and inflammatory cascades and ameliorating

[50] LIUY, WEIJA, LUO Z, et al. A gut-brain Am J Physiol Gastrointest Liver Physiol. collagen deposition: Comparison to terguride.
axis mediates sodium appetite via 2011;300(2):G303-G315. Eur J Pharmacol. 2017;814:114-123.
gastrointestinal peptide regulation on a [64] KYRITSI K, CHEN L, O'BRIEN A, et [76] DHALLA NS, MOTA KO, ELIMBAN V, et al.
medulla-hypothalamic circuit. Sci Adv. al. Modulation of the tryptophan Role of vasoactive hormone-induced signal
2023;9(7):eadd5330. hydroxylase 1/monoamine oxidase-a/5- transduction in cardiac hypertrophy and

[51] SPENCER NJ, KEATING DJ. Role of 5-HT Hydroxytryptamine/5-Hydroxytry- ptamine heart failure. Cells. 2024;13(10):856.
in the enteric nervous system and receptor 2A/2B/2C Axis regulates biliary [77]  SHIMIZU K, SUNAGAWA Y, FUNAMOTO M,
enteroendocrine cells. Br J Pharmacol. proliferation and liver fibrosis during et al. The selective serotonin 2A receptor
2025;182(3):471-483. cholestasis. Hepatology. 2020;71(3): antagonist sarpogrelate prevents cardiac

[52] LIUN, SUN'S, WANG P, et al. The mechanism 990-1008. hypertrophy and systolic dysfunction via
of secretion and metabolism of gut-derived [65] FANGY, LIU C, SHU B, et al. Axis of serotonin inhibition of the ERK1/2-GATA4 signaling
5-hydroxytryptamine. Int J Mol Sci. 2021; -pERK-YAP in liver regeneration. Life Sci. pathway. Pharmaceuticals (Basel). 2021;
22(15):7931. 2018;209:490-497. 14(12):1268.

[53] ZARET KS, GROMPE M. Generation and [66] GRIALVA JL, HUIZENGA M, MUELLER K, et [78] TARBITE, SINGH I, PEART N, et al. Increased
regeneration of cells of the liver and al. Dynamic alterations in Hippo signaling release of serotonin from rat primary
pancreas. Science. 2008;322(5907): pathway and YAP activation during liver isolated adult cardiac myofibroblasts. Sci
1490-1494. regeneration. Am J Physiol Gastrointest Rep. 2021; 11(1):20376.

[54] MICHALOPOULOS GK, BHUSHAN B. Liver Liver Physiol. 2014;307(2):G196-G204. [79] WALDUM H, WAHBA A. Serotonin-A Driver
regeneration: biological and pathological [67] NAITO K, MOTEKI H, KIMURA M, et al. Role of Progressive Heart Valve Disease. Front
mechanisms and implications. Nat Rev of serotonin in liver regeneration. Curr Top Cardiovasc Med. 2022;9:774573.
Gastroenterol Hepatol. 2021;18(1):40-55. Pharmacol. 2019;23:39-44. [80] PANG Q, JIN H, WANG Y, et al. Depletion

[55] KOPASZ AG, PUSZTAI DZ, KARKAS R, et al. [68] WENY, EMONTZPOHLC, XU L, et of serotonin relieves concanavalin

A versatile transposon-based technology
to generate loss- and gain-of-function
phenotypes in the mouse liver. BMC Biol.
2022;20(1):74.

al. Interleukin-33 facilitates liver
regeneration through serotonin-involved
gut-liver axis. Hepatology. 2023;77(5):
1580-1592.

A-induced liver fibrosis in mice by inhibiting
inflammation, oxidative stress, and TGF-
betal/Smads signaling pathway. Toxicol
Lett. 2021;340:123-132.

Chinese Journal of Tissue Engineering Research | Vol 30 | No.5 | February 2026 | 1205



@’

PEERTIZHR

www.CITER.com Chinese Journal of Tissue Engineering Research

= %

=g

(81]

(82]

(83]

(84]

(85]

(86]

(87]

(88]

(89]

[90]

(91]

(92]

(93]

PYTLIAK M, VARGOVA V, MECHIROVA V, et
al. Serotonin receptors- from molecular
biology to clinical applications. Physiol Res.
2011;60(1):15-25.

SAGONAS |, DAOUSSIS D. Serotonin and
systemic sclerosis. An emerging player in

pathogenesis. Joint Bone Spine. 2022;89(3):

105309.

ZHAO M, WU J, WU H, et al. Clinical
Treatment Options in Scleroderma:
Recommendations and Comprehensive
Review. Clin Rev Allergy Immunol. 2022;
62(2):273-291.

BAHR FS, RICKE-HOCH M, PONIMASKIN E,
et al. Serotonin receptors in myocardial
infarction: friend or foe? ACS Chem
Neurosci. 2024;15(8):1619-1634.
MARTINS AM, ASCENSO A, RIBEIRO HM,
et al. The Brain—skin connection and the
pathogenesis of psoriasis: a review with

a focus on the serotonergic system. Cells.
2020;9(4):796.

JOHNSON BZ, STEVENSON AW, PRELE CM,
et al. The role of IL-6 in skin fibrosis and
cutaneous wound healing. Biomedicines.
2020;8(5):101.

GUPTA D, KAUSHIK D, MOHAN V. Role of
neurotransmitters in the regulation of
cutaneous wound healing. Exp Brain Res.
2022;240(6):1649-1659.

XU H, ZHANG J, JIANG Y, et al. Fractal
analysis of rat dermal tissue in the different
injury states. Int Wound J. 2022;19(5):
1016-1022.

SAMUELSSON A, ABDIU A, WACKENFORS
A, et al. Serotonin kinetics in patients with
burn injuries: a comparison between the
local and systemic responses measured by
microdialysis—a pilot study. Burns. 2008;
34(5):617-622.

SADIQ A, MENCHETTI I, SHAH A, et al.
5-HT1A receptor function makes wound

healing a happier process. Front Pharmacol.

2018;9:1406.

SADIQ A, SHAH A, JESCHKE MG, et al. The
role of serotonin during skin healing in
post-thermal injury. Int J Mol Sci. 2018;
19(4):1034.

BANSKOTA S, KHAN WI. Gut-derived
serotonin and its emerging roles in
immune function, inflammation,
metabolism and the gut-brain axis.
Curr Opin Endocrinol Diabetes Obes.
2022;29(2):177-182.

WU H, DENNA TH, STORKERSEN JN,
et al. Beyond a neurotransmitter:
The role of serotonin in inflammation
and immunity. Pharmacol Res. 2019;
140:100-114.

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

KOOPMAN N, KATSAVELIS D, HOVE AST,

et al. The multifaceted role of serotonin

in intestinal homeostasis. Int J Mol Sci.
2021;22(17):9487.

WAN M, DING L, WANG D, et al. Serotonin:
a potent immune cell modulator in
autoimmune diseases. Front Immunol.
2020;11:186.

SANIDAD KZ, RAGER SL, CARROW HC, et al.
Gut bacteria—derived serotonin promotes
immune tolerance in early life. Sci Immunol.
2024;9(93):eadj4775.

BANSKOTA S, GHIA JEKHAN WI. Serotonin
in the gut: blessing or a curse. Biochimie.
2019;161:56-64.

GRONDIN JA, KHAN WI. Emerging Roles

of Gut Serotonin in Regulation of Immune
Response, Microbiota Composition and
Intestinal Inflammation. J Can Assoc
Gastroenterol. 2023;7(1):88-96.

HAQ'S, WANG H, GRONDIN J, et al.
Disruption of autophagy by increased
5-HT alters gut microbiota and enhances
susceptibility to experimental colitis and
Crohn'’s disease. Sci. Adv. 2021;7(45):
eabi6442.

HATAMNEJAD MR, BARADARAN GHAVAMI
S, SHIRVANI M, et al. Selective serotonin
reuptake inhibitors and inflammatory bowel
disease; Beneficial or malpractice. Front
Immunol. 2022;13:980189.

BREUNIG M, MERKLE J, WAGNER M, et

al. Modeling plasticity and dysplasia of
pancreatic ductal organoids derived from
human pluripotent stem cells. Cell Stem
Cell. 2021;28(6):1105-1124.

PURI'S, FOLIAS AE, HEBROK M. Plasticity
and dedifferentiation within the pancreas:
development, homeostasis, and disease.
Cell Stem Cell. 2015;16(1):18-31.
GRIMONT A, LEACH SD, CHANDWANI R.
Uncertain Beginnings: Acinar and Ductal Cell
Plasticity in the Development of Pancreatic
Cancer. Cell Mol Gastroenterol Hepatol.
2022; 13(2):369-382.

MEANS AL, MESZOELY IM, SUZUKI K, et al.
Pancreatic epithelial plasticity mediated

by acinar cell transdifferentiation and
generation of nestin-positive intermediates.
Development. 2005;132(16):3767-3776.
JENSEN JN, CAMERON E, GARAY MV,

et al. Recapitulation of elements of
embryonic development in adult mouse
pancreatic regeneration. Gastroenterology.
2005;128(3):728-741.

FALCOMATA C, SAUR D. Self-renewal
equality in pancreas homeostasis,
regeneration, and cancer. Cell Rep. 2021;
37(11):110135.

1206 | PEARTZASR | 55305 | 558 | 2026528

[107

(108

[109]

[110

(111

(112

[113

(114

[115

(116

(117

[118]

STANGER BZ, HEBROK M. Control of cell
identity in pancreas development and
regeneration. Gastroenterology. 2013;
144(6): 1170-1179.

MANTOVANI MC, SILVA IBB, LOJUDICE FH,
et al. Pancreatic stem cells and regenerative
medicine of endocrine pancreas//DOS
SANTOS GOLDENBERG RC, DE CARVALHO
AC. Resident Stem Cells and Regenerative
Therapy: Sources and Clinical Applications.
Elsevier Inc. 2024:75-103.

MOON JH, KIM YG, KIM K, et al. Serotonin
regulates adult beta-cell mass by stimulating
perinatal beta-cell proliferation. Diabetes.
2020:69(2):205-214.

SHARKEY KA, MAWE GM. The enteric
nervous system. Physiol Rev. 2023;103(2):
1487-1564.

LIU MT, KUAN YH, WANG J, et al. 5-HT4
receptor-mediated neuroprotection and
neurogenesis in the enteric nervous system
of adult mice. J Neurosci. 2009;29(31):
9683-9699.

MATSUYOSHI H, KUNIYASU H, OKUMURA
M, et al. A 5-HT(4)-receptor activation-
induced neural plasticity enhances in vivo
reconstructs of enteric nerve circuit insult.
Neurogastroenterol Motil. 2010;22(7):
806-813.

BELKIND-GERSON J, HOTTA R, NAGY
N, et al. Colitis induces enteric
neurogenesis through a 5-HT4-
dependent mechanism. Inflamm Bowel
Dis. 2015;21(4):870-878.

LI'Z, CHALAZONITIS A, HUANG YY, et

al. Essential roles of enteric neuronal
serotonin in gastrointestinal motility

and the development/survival of enteric
dopaminergic neurons. J Neurosci. 2011;
31(24):8998-9009.

YADAV VK, BALAJI S, SURESH PS, et al.
Pharmacological inhibition of gut-derived
serotonin synthesis is a potential bone
anabolic treatment for osteoporosis. Nat
Med. 2010;16(3):308-312.

YADAV VK, RYU JH, SUDA N, et al. Lrp5
controls bone formation by inhibiting
serotonin synthesis in the duodenum. Cell.
2008;135(5):825-837.

CUI'Y, NIZIOLEK PJ, MACDONALD BT, et al.
Lrp5 functions in bone to regulate bone
mass. Nat Med. 2011;17(6):684-691.
LIMA GM, CORAZZA BJ, MORAES RM,

et al. The effect of an inhibitor of gut
serotonin (LP533401) during the induction
of periodontal disease. J Periodontal Res.
2016;51(5):661-668.

(THiEgmiE: DML, £E, ki)



