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B PRI O o BRI N AL T AE R, 3
v 2 B JR AR (diabetes mellitus type 2, T2DM)
P A BRI 1104 90% . K8 DRI 14 & A % Jre 518
PEAR B 2 0E % VI A 56, Toll #EZ &4 (toll-like
receptor 4, TLR4) Z 5 T RIER N, N5 T
T2DM W kA A e s bR TLR4 B PR i) LA S fifk s
I W5 ok £ % S ) T2DM 22 5- B i (5-
hydroxytryptamine, 5-HT) X H PR 9 H A 0 45 1
FH Al A0 R S-HT 2K 7 AT B8 U 2 10 B 2 2o
T2DM 5, HHFZE &P, TLR4 Al R0 A& 5-HT (1)
GHCEREL T B4, mBR TLR4 E:PIXT T2DM 1y
ZEHIE R S5 S-HT A X, HEIMAERE ., A
P4 B 28 1 JE 5-HT %F TLR4 41 5119 T2DM (175 A
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1.1 5MEAS-HTHIE R

O R AR T IR, WG S-HT 1)
LA, OEROIYAEE T . A5 . e
PO SO R SCEAET M 5-HT BYA LA UM
MLRR: B, fEOEMRAFE (tryptophan
hydroxylase, TPH) MMEMAMEHT, # @Rk
H5-F &R (5-Hydroxytryptophan, 5-HTP) '/,
TPH /& 5-HT & i 2 i A BR & A, £71£ TPH1 Hl
TPH2 WA RS > *, Horpr, TPHI FEAFETH
J il i) EC 4 rf s TPH2 8 h iR 28 R G vh ik,
FEAET TR haesz e, B2, 5HFHR
L- & % 2 It R B (L-amino acid decarboxylase
deficiency, L-AADC) £xilt @i S-HTP %% 1t Wy 5-
HT ",
1.2 5MNEAS-HTHIZH S5 IhAE

B A 5-HT #AE R RS 121K 1 (vesicular
monoamine transporter 1, VMAT1) 2551 a2y,
1 VMAT1 J2& EC 4 JUF1 /NS 23 L v 4% 200 A T
FRA R e M ECHIMIZ BN ). sl
PRI, T A7 19 5-HT KER o4 o ik AF
FH, LT EC 20 it 2555 320 5 B 0 8 g6 o ik s

K, ANA A S-HT 23 28 ol TR R ik 31 74 i
rh el B EC 4 iR Y S-HT AT RE Sl AR =
R RAEEN] : a BRI A Y 5-HT 54
R M EAEM; bov] ¥ S-HT 7 42 M
(serotonin reuptake transporter, SERT) WU A
RN o IRRESIE AR BEFRZ

SERT 11 5% 5-HT Y-, B RESKHIEER )
5-HT iz B AN FR . HEA 42 B IR 5 64 5-HT
Zxifid SERT #eIlL/IMRB I, 1l MR L H 5-HT
1Y BT . AR, K2995% 19 5-HT fiff
FEAEIL/NER S UKL, T 4 1l /R 32 2RO T £k
J& . S-HT 32s DA & Fvki Bl ok

/N W2 AT A 5-HT 388 0 1l Y1z i 21 4 ] B 20
g, 5B ENRRES-RAKZIK (5
hydroxytryptamine receptor, 5-HTR) Z5&1M &4+
NAERS, B SERE BN L PR SR 2O R
FEIRIT AL R A 2 55 S-HT B2 m] 732 74>
WK% (5-HTIR~5-HT7R) , B 5-HT3R iy & ¥~
RSN, HARMYh GRS Z A, il
AR5 7 B R A PRI R . R 1 RE T Ab
Jiil 5-HT X e 2R A LA SR

Table 1 Peripheral S—HT effects on lipid and carbohydrate metabolism and their target tissues
1 HEBEACH FSMNES-HTIE R AV ER A R R E X ¥RE L 2500

HH S-HTX R 25200
i3 5-HT2BR G g 574 [20)
/ 33 5-HT2 AR T UE Mg 7 AR 22 123
JFIEZH R
JBR T e A A 20
I S-HTAR S 5 40 v 1)
i3 5-HT2BREG Hfig 7 43 24
ISEENIYEEEA S 5-HT2 AR /D 15 267 12
0] 1 € g s L U A o A 2
RN YA i3 S-HT3R A 77 #fE i 27
e T S-HT2 ARSI e (28

X8 A )

1.3 5MES-HTHIPE R

5 5-HT (R R, A Y 5-HT #%
2R AR AN B b B B S K A (monoamine
oxidase A, MAO-A) it S b 1) kA 7%
file R M, TR UL R s & AR TR AR
(reactive oxygen species, ROS), ROS ft) £ % il 53
i E fk & (hydrogen peroxide, H,0,) ', 4
ROS & i 4 . AWIFLER, H 5HMM A4 Y5
TAHEAEIN, ATRES FECAALIIBU N, AT

HUAE AN AT ZH 21514 B, Abu Khadra 55 2
W9 RIT, TEMERIAL T, R BT E A 2= N
% (malondialdehyde, MDA) & E B E ST
R IRA], HBERmA N A b & (catalase,
CAT) 5P FET X IR, CAT Xt bk
PIPTAACEE, ST N RERT, TR S-HT R
P2 B ROS BYRE JTREAR, s BEE /R S Ak 1 O
LA AL BE D RS PE n] HE A T3 T2DM /) 5 A

AP 5-HT 5 A HLTR an T 1 s o
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Fig.1 The synthesis and release mechanism of peripheral 5S-HT
Bl SMES-HTHE R RS
5-HT: 5-¥2{a¢ (5-hydroxytryptamine); S5-HTR: 5-HT5Z{& (5-hydroxytryptamine receptor); Trp: {422 (Tryptophan); TPHI:. (A& R

¥ 1L (tryptophan hydroxylase) ;

decarboxylase deficiency) ;

5-HTP: 5-#2 {4 % R (5-Hydroxytryptophan) ;
VMAT1: % B iz 553241 (vesicular monoamine transporter 1) ;

L-AADC: 75 % % L- & 3L 2 il & i (L-amino acid
SERT: 5-HT#%4iz# 4 (serotonin reuptake

transporter) ; MAO-A: HREALEEA (monoamine oxidase A); ROS: #itE4EZS (reactive oxygen species)

2 4MES-HTET2DMA % IER1ER

A0 JE 5-HT 38 5 R 5 220 A S8 28U I
JE T . WUPA 2H 23 40 i 1 5-HTR 454 1 & 54
PEREAR S . BESEEREN, AiE S-HT A8k
T2DM A X, EFEGEOLT, Mg H5S-HT KF5
MK IEASE; 76 T2DM &, Mg i 5-
HT AP T ZIEEACER 245, Bk 208 iy
KT S Y

2.1 BF4RRETRS-HTXI T2DMEIEF

JHF T 2 05 A A A A s 2 AR R oA 1 2
. EEFEYTOIRIET, PG 2 A4
YR 05 PR it A7 A W SR H o = 5 ZE2S e J) ]
240 P30 Y R A W R P S A o R ke A
177 S

5-HT2R J& 5-HTR K EH i) — AW 5<%, fdh
5-HT2AR. 5-HT2BR i1 5-HT2CR =FfiF %!, 5-HT
i S-HT2BR I 19 JH- 4 i s g p A gy ' 7
ARERET, AR B S-HT AKSF F I E 5-
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HT2BR B Zi680A PRy, 5-HT @k 5-HT2BR 34

s B oME 1, 6- — B M8 EF  (fructose 1, 6-
bisphosphatase, FBPase) £ % % #i 6- # M2 i

(glucose-6-phosphatase, G6Pase) PiFi R i i 14 1%
PR, DTG SE A M s S A P S-HT i@ 5-
HT2BR {5 555 P2 A A B2 5 H 2 (glucose
transporter 2, GLUT2) 4R, DT BHA5 7 %4 B
P, AE 5-HT BY T e 38 o A 2 0 S A A 2D
AP FITIT T m U8 , PE R DR Y R
5-HT i 7] 3 43 5-HT2AR F1 5-HT4R 3745 i 41
ML Rg B A, (e IR AR . AR
=W, mARIRERIEA /N BT P 5-HT2AR ik
B, i AR S-HT2AR (5 545 %, Tk
SRR AR ME s 7EFE S-HT2 AR SR M m bR/
X ER IR B IR IR AL T PR U, A
TE AR T 2 T8 B R 175 T A IE Tk ik 45 26 5l
Priimivh R 25 S-HT /96 it aT sk i
HERR BT AL 2 P, Kim 5§ 0 X/ BRUE FH S-HT4R
WG AL, /RIS RPEAAEA F (TNF-a, IL-
LAIIL-6) ACEREAS, JHENERIRE I 2 e /A

EEYNIEREL, K S-HT4R 25 T RAEA
Wiz,

2.2 fgRTZHRE R S-HTX T2DMAYE T

TEff w2z b, N A e o 1 g 1D 2R
(white adipose tissue, WAT) FI#% {4 5 H 4 41
(brown adipose tissue, BAT) PAFSRAL FEdE Bk
BT, AR R i RE I LA H =B
PIEAEAE s MAEAS AR, AN A ks fif
FERHM =R e S AR IDT R AN H I, DA
2% B HEALRE & BT i BAT A AS [ A /E FH P
i HAERE Rk A, AR R AR . TR
BIVERYSE, BRI (R 3G T A/l Rg 107 20 AR A
T2 3 T2DM 1 K JE
22,1 FERDEHE

WAT & S iR ] T frae i i E 2, &
AN REZ 2 5-HT Ay 4% . 24 5-HT 454 5-HT2BR
Bf . 3@ o 39 hm ¥R MR 1T B2 (cyclic adenosine
monophosphate, c¢cAMP) 7K V- 3 I & H W A
(protein kinase A, PKA); JffL) PKA /-4 ig N
Jig W7 43 fide Y O S PR R B —— 3 R BURR D7
(hormone-sensitive lipase, HSL) ®ifigfk, Ffij5 L
G HSL, fRuERg o ' PG S-HT2BR {5
5 AT ekt A B TR B 2R HRPT A N IE RS U7 4 2158 R R
O, IR 20 B e TR K P BRI . 5-HT 155

S = EE A, AT BUn R A 2 R R AN
HwkF BT WeEs IR i B A Ak R A Lok
KN, A OB A (acetyl coenzyme A,
acetyl-CoA) . Bfif5, acetyl-CoA #t A =R IRTEIS,
FEH K ATP, WHLIREEAERE S Y5 dbAk, TiEES
g Witk vl 25 TLR4 45 556 5, sl
RUURNE, W SRR K T 5 AT Be Al B 5 = A
SR A EROMA ], SEUES R Y,
AT DA SE IR S, sl e A i B A
f 54k acetyl-CoA, HETTA BCERA ' BT A
BRI, H /N BRI T S-HT 7K 23 i 1
M2 H A8 b RN 25 AR 1D R 7K SF- 5 AR AE Bk = 5-
HT2BR /N R IR DT 2L, ARG T i 9% 5-HT
Sy N & T S = = o N sy S s A R
LR R
222 fREENE0E

E/NR AR, J8 I Al XA R 4 2
(interscapular brown adipose tissue, iBAT) J& 3%
T A R LS, IBAT 18 i Lo A 8 1 ——
i LA 11 (uncoupling protein 1, UCP1) HfE
FHE PR AR IR, NSRRI ™= A 11
e DAAARIE OB R 2. 5-HT X T/ ELiBAT
()= AR RE S i QA 2 . BAKIN R, 5-
HT BEREHN i iIBAT 19~ #FN e f A A il o e, H:
YEHIMLHIZE T, 5-HT il 5-HT3AR FEIKiBAT iy
cAMP /K V-, HEMUA> HSL (i& 4k @7 Jf ALk 4
ek UCPL i F3E, e SN iBAT 7= #A4E FI Y
Psf o, S-HT BR T H 2 M iBAT 4b, 5-HT ik n]
T WAT 567554 BAT i 1k #2, X —ad f
A B K B 5 A0 L AT 3R 3K WAT B 55 7K F 19
UCP1, JHE ™ #IHFETE Z i hEat >,

5-HT i HAS I i 105 20 2153 WA g E6 25 i fig
NRIKZ 2 FH AR AR S W —FP IR, A B T
A IERE RS S A SRR L B R R 3R A R
FENE R G 15 2 S PSR F T2DM AR R I, IR
RN 1592 N T A S N § S E S T % NE TR 24
(body mass index, BMI) Bz lLGHR ', JRERER
AT 3E A 6T A 05 40 B A R AVE T, SRl WAT rh
MR FLER , (i WAT 43/ F1 BAT F= 34, JF ]38
i $ 5 UCPT HYIARISE T WAT H7E

5-HT2AR 24l IR 1B 3 Bl . AR st AL L
/NEHT, 5-HT2AR FYRIBIE N, 2 S EURBKER K
- TR 2. B S-HT2AR s Al A 50 B A1
5-HT2AR (335, DRI R0 5316 Bg 107 20 B 3 v i)
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PRI, I Y 5-HT 8] A4 1 5 HLAAR
WP AEA RS, ©— eI A, e
2N MK 5 55— TR 2 2 B 7 240 e R s
BENR R A H RIS D RERE AT . IR, 5-
HT i w4 WAT 8 A2 VR, S A e e A= i XL
K, JFH Al BAT H ) UCPL, $MHIASERE A%
23 BERINMAEBDS-HTX T2DMEIET

E T2DM M OCHFSE R B, Bas L S-HT R4t
5 T2DM M9 55 1 X R %01 7, £ T2DM /N RV
FEHLHF, S-HT2AR. TPH1 F1 MAO-A 133k I i
U, FES-HT A BUCHEEAERS N, i 51 & A4k
BRI SAE , e b IRTIRE, 1R ATP & Wi

1
t FBPase
t GoPase
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Fig.2 shows the mechanism by which peripheral S—-HT regulates glucose and lipid metabolism through target organ

receptors.

b, EAEUE T2DM A e, 13t ar s fLAs Jc )
9 95 I, T8 a0 FH 5-HT2A 32 K45 5057 Al 5-HT
A AMEIFR], AT LUA SObIEY Y T2DM Mg 57, It
REAR MBS RN ILAG . (A A5 &8, S-HT @ 5-
HT2AR 3 - % AUAH I ) A A e i i, JF HL i
% 34 UL 4 M B L A5 4 bE % 35 1K 4 (glucose
transporter 4, GLUT4) R4, MImifE i 1 % b
FORIFE 24 eAh, 5-HT b figi it S-HT2AR 40
/N BB % DU B2 S MR (phosphofructokinase,
PFK) AYi&EPE, dEmife dEpEEe g 0 s LA i
I 5-HT Xf T2DM A ELARVE FIBILH o oA W o, =5 2
— LB AN S-HT 8 it 88 85 E 32 AR I8 bR AR
BLTR ARl 2,

At I iy A4

E2 SMES-HTESHEE AT HERER SRS
5-HTR: 5-HT % & (5-hydroxytryptamine receptor) ; GLUT: 7% % #if #% 2 # 1 (glucose transporter) ; PFK: ®f /2 S 4 i B
(phosphofructokinase) ; FBPase: F#1, 6- _WifiHf (fructose 1, 6-bisphosphatase); G6Pase: #i%jMH 6-BiFifF (glucose-6-phosphatase) ;
cAMP: IR ERH LA (cyclic adenosine monophosphate) ; PKA: 1 1A (protein kinase A); HSL: i Z U2 Ig Wi (hormone-
sensitive lipase); TAG: HiH=MF (Triacylglycerol); FFA: Ji#ZifEifR (Free Fatty Acids).

3 TLR4ESNHET2DM

Toll #: 3 {& (Toll-like receptors, TLRs) fEH
—AAE T MR A R 1, 7 SIEHEAR DGR
RAE VA S Sy R AR E 2 OCHEEMIEN . 7E

TLRs %, TLRAJENZR M, BOA A ek

RHE ST PR &) AP 2 AR 2 —

Y TLRAPIHIE G, SR E—RINE RS

B i e, Tk — i B A SRR Y 2 — R s A%

KT «B (nuclear factor kB, NF-«B). 7 IF % 4 3
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RET, NFxB _RIEK5 I«BEASS, UiER
BAEET UM . AR YRR T SRR, -
kB (inhibitor of «B kinase, IKK) & &2k
PG, BRIBEHZ R, R, R&FEU-
kB & R . NF-«B LWl)E, #E A4,
KA HANE R RAEAT 5 v B S N FIIVEAH, B
PRSI IR T--a (tumor necrosis factor-o,, TNF-a) .
H A & -1 IL-1) A &K -6
(interleukin-1, IL-6) ZFRAGENRN Tk, NG R AE
A A

PRI SN IR, 25 e 1 25 R SRR D PR
R B TERIA RO T, BT A DL

(interleukin-1,

HIA BB T4, AR AT 0 5E 1 51
A, e AT O AU A 2P e
R, ERIBCE IR AT ZEREmR A L
EA MR LS S P B T >, 3
WU AE R S HE B, SR BUINTE T IERERLE
BRI LTS IR T TP
S,

U, fE T2DMA R AR, de g
T AT TR e R  , REE
AP T TLRAE L BHLR A% A
HH) TOCHEA SR, Jr ST T2DM 9% %
JEe ™ TLRA 5 S ISR DU 1 3.

O R FA

Insulin

FFAs/LPS TLR4

Fig.3 Mechanism of TLR4 signaling regulating glucose and lipid metabolism
B3 TLR4ESFTHERER A
U ey BT : TLRAFIENF-KBAIINKG@ B , (25 7B . ROSHG, fEHFIRS- 1245 RBERIL, THUEG RF LS, I0hIbER 2 aus
P, SRS EIDT; O MBS TLR4AEGCPLA, i i SREBP- A B g 0T, 3 35U IR D A H-ah =W A kkin s O BiRAE
TLRAFEFAE B MG b, 1 FEARPDCTR M, A A HE ™, WIEEHK2MIPFKM, FEWOHES: A2 iR (PCKIRIGOPC), SN
fift . A BHIRERR A ORI R IR . AKT: BB (protein kinase-B); CD14: TLR4SMEAfBIE 714 (TLR4 accessory protein cluster
of differentiation 14); EMP: BHEEf#i&1E (glycolytic pathway); FFAs: UFEifRIIIR (free fatty acids); GLU: #iZj## (glucose); GNG: i
5+ 4 (Gluconeogenesis) ; G6PC: i Zj W6 M2 ¥ (glucose-6-phosphatase) ; HK2: O B4 EE2 (hexokinase 2); IKK: IkBifi§ (IkB
kinase); IRS-1: [ ZZIREY)1 (insulin receptorsubstrate-1); IRF3: T2 AF3 (interferon regulatory factor 3); JNK: c-Junndiiigk
fii (JNK, c-Jun N-terminal) ; LPS: H§Z## (lipopolysaccharides); MyD88: #f % 4> k4] 44 /2 Jif 5[5 88 (myeloid differentiating primary
response gene 88) ; NF-kB: #% [A F kappa B (nuclear factor kappa B) ; PCKI1: i /2 #& 5 =X 19 B iR J& i 8  (phosphoenolpyruvate
carboxykinase); PDC: WA A ML A4 (pyruvate dehydrogenase complex); PEP: BffR/#IEzNNEIER (phosphoenolpyruvate); PFKM:
W2 A S (phosphofructokinase-muscle) ; PI3K: R MENLEE-3-1% & (phosphatidylinositol-3-kinase) ; ROS: &M% (reactive oxygen
species) ; SREBP-lc: [EEEIH T CIF4S A8 H e (sterol regulatory element-binding protein-1c); TAKI1: F{bA: KK FBikiG i1 (TGF-
beta-activated kinase 1); TBK., TIRAP: Toll- 141/ -1 Z KGR #$E 1 (Toll-interleukin-1 receptor adapter protein); TCA: = FREZIEH
(tricarboxylic acid cycle); TLR4: Tollk:3Z{&4 (Toll-like receptor 4); TRAM: TRIFA1X:$:3k /T (TRIF-related adaptor molecule); TRIF:
TIRZE M & A W01 R 115 S T3 & -p (TIR domain-containing adaptor inducing IFN-B) ; TRAF6: MIASE T2 4 F6 (tumor

necrosis factor-associated factor 6) .
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WKEE, F: MNES-RBRERETOHZEAN SH2BUHE R E B (E R -7

4 SMNES-HTSTLRAESHXZE

TLRA {5544 30 B 0930 AP 5-HT BT 5
BIRFET2DM B2 A B, I8 A5ME 5-HT [
T & A 5 TLR4 Y306 A X We? A 451K,
TLR2 ¥ 1% J5 , w0 SERT, (44 5-HT
ARG B OIS 2R AR R I B 1
88 (myeloid differentiation primary response protein
88, MyDS88) J& TLR2 Fll TLR4 {5 5 i iy ] {5
S48 T, B4 TLR4 XF SERT & 75 A 5 Wi We 2
Mendoza 45 %' fff 58 W, TLR47EILIE * 5-HT Y
Mo g AEEZEMN. B Z B
(lipopolysaccharide, LPS) 1 & TLR4 1) & 2 [i¢
M, AT SSRGS TLR4, FH LPS 4bFRfiz b iz 4n i
J&, AR Y SERT FIKFEAR, i Bk 48 G A 4
MRy S-HT Wb, B 5-HT FHis =

TLR4 ANMYAE 5-HT %% iz E A4, X T
SBAFAE ML/ MR T S-HT B RSB RIRE AT FE 252 .
2 A2 1) S8 RE RN, 5-HT 23 DA i ZN b o e ik i
Mk IEVER . WFE R B, LPSEO& /MRS, i
AAEAET 1/ S FIURL P () S-HT 238 BEAICHS >k
fdr i b S-HT W BE BT 1 TLR4 5 PR RS 19 /)
B, LPSHIB/S, imigd s-HT ik EELAKR, B
Ao FHEWERRRIH I ZESL

R AR /0 BRI S-HT 8 B, B8
LT WRME R I A PRIBEAS 5-HT AR TR &7, 5-
HT 7KV AT g2 i T IR S-HT A3 hn
R/ GT S-HT A HRBRAR B8 0 bR & A4
AR TLRAMSE 5 A&, (HHEAME RT3 5-HT
FreEs BB BRI, A RRRAFS

5 BESRE

25 TR, ANE S-HT SHLUABE IS S F
R, B RENS FEUFEE A, (23 15 K
SEFRER s A AR UERE AN I = R o, R
NRWF R AT H g £, 51 ZAUARRIR ST RE
BRI TLR4 F30E 25 58U AEAE I/ T i 5-
HT B, X 07 e BOh IR e B35 L3 5-HT
BEANE RN 22— 5-HT 7EZe b 1A rp 2 Bl B A 1ot
A, —HidEpRTEES, FaFEEL
RN, E TS NF-«xB {5 530 5% T A S 19 4
SESN, HNEIT2DM B9 &A% =0 sk, BT,
£ T2DM &4 KRR, TLR4ZIWAMNE 5-HT
ACERIBL A BB, AN, ZERE R BB TR

SN S-HT W96 05 BERGE Fe & 75 5 TLR4 £ 71K
7 TLR4 & 753 i3 5% M 26 R4 f MAO-A 1) %35
Z 55 AR R

AAN, BIIFESE &, TLR4 JE K Bk n] gist
T2DM (1) B ZRG PR IF—— B B T ), X —
S0 R NIRRT 5 5-HT 7840 567 Rkr4t
XF TLR4 X A1 5-HT 9 5% ) Kz HAIL i A — 2 1R
AW, IAHIGIRIZI . 1697 . PG T2DM $4it
B

& % ik
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Role of Peripheral S—hydroxytryptamine in Toll-like Receptor 4—mediated
Diabetes Mellitus Type 2
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Abstract In recent years, the prevalence of diabetes has continued to rise, with diabetes mellitus type 2 being
the most common form. Diabetes mellitus type 2 is characterized by chronic low-grade inflammation and
disruptions in insulin metabolism. Toll-like receptor 4 (TLR4) is a key pattern recognition receptor that, upon
activation, upregulates pro-inflammatory cytokines via the nuclear factor kB (NF- kB) pathway, thereby
contributing to the pathogenesis of diabetes mellitus type 2. Peripheral 5-hydroxytryptamine (5-HT), primarily
synthesized by enterochromaffin (EC) cells in the gut, interacts with 5-hydroxytryptamine receptors (5-HTRs) in
key insulin-target tissues, including the liver, adipose tissue, and skeletal muscle. This interaction influences
hepatic gluconeogenesis, fat mobilization, and the browning of white adipose tissue. Elevated peripheral 5-HT
levels may disrupt glucose and lipid metabolism, thereby contributing to the onset and progression of diabetes
mellitus type 2. Within mitochondria, 5-HT undergoes degradation and inactivation through the enzymatic action
of monoamine oxidase A (MAO-A), leading to the generation of reactive oxygen species (ROS). Excessive ROS
production and accumulation can induce oxidative stress, which may further contribute to the pathogenesis of
diabetes mellitus type 2. Platelets serve as the primary reservoir for 5-HT in the bloodstream. The activation of the
TLR4 signaling pathway on the platelet surface, coupled with reduced expression of the 5-HT transporter on the

cell membrane, leads to elevated serum 5-HT levels, potentially accelerating the progression of diabetes mellitus
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type 2. Therefore, inhibition of TLR4 and reduction of peripheral 5-HT levels could represent promising
therapeutic strategies for diabetes mellitus type 2. This review explores the synthesis, transport, and metabolism
of peripheral 5-HT, as well as its role in TLR4-mediated diabetes mellitus type 2, with the aim of providing novel
insights into the clinical diagnosis, treatment, and evaluation of diabetes mellitus type 2.
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