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Abstract

Serotonin (5-hydroxytryptamine, 5-HT) is one of the important neurotransmitters in the central
nervous system and plays a key role in the regulation of sleep-wake rhythms. In recent years, the
mechanisms by which 5-HT and its receptor subtypes contribute to the development and progression
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of insomnia have become a growing research focus. Modern pharmacological treatments for insom-
nia primarily act by modulating 5-HT receptor activity or related signaling pathways. Although they
can improve sleep symptoms to a certain extent, long-term use tends to produce tolerance, depend-
ence, and adverse reactions. Acupuncture, as a distinctive external therapy in traditional Chinese
medicine, has demonstrated advantages such as definite efficacy and high safety in improving in-
somnia. Studies have shown that the effect of acupuncture on insomnia is closely related to the cen-
tral 5-HT system. Based on the central 5-HT system, this article reviews the relationship between
insomnia and 5-HT receptor dysfunction, with a particular focus on summarizing the regulatory
mechanisms of acupuncture on central 5-HT receptor expression and related signaling pathways,
aiming to provide a theoretical basis for mechanism research and clinical application of acupunc-
ture in treating insomnia.
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1. 518

JHRAE (insomnia disorder, XOFR “ JCHIREEAST ” ) H WL A AR A, DA BEE PRI | B IR A4 o5 PR ot i
LONTEERHE, FEOEE . EREIAEFNBEAREHEIhRERF[L]. KIKRS FHEER R, £
ZEIMEAR Y RO, PR E I S B SO RE[2], IF T E R F W H AR, BREMES
PRI I MR (3], XU B T R E KA U [4]. SRHRIE AN 2 18 R A5 95 RS 1o iz
T 1) £ AR, BT RE SR — RANIN T4, AASEE AL T A M[5]. MRS s, K2 30%~36%
() A N 22— Pl 5 7 [ IR B A S PRI R 6] 3 A B, 30%~48% [ 7] NA RHIRA SR IFEAR
169%~21% [8]1 NEE A & A JRIRIE IR K T4 F 3 K, 9%~15% [8]/ A A W & (1 H A ThREH #, 6%~10%
OIMANFEEFFE CEMHREIF IS S S0t FMD) 28 DR 09 2R AR 12 Wb v -

BRI YR IT R IR IR T v, B I D iR iR 2 B BB ik 38, Ba AT B ARz, Bl
VL2 IR B LR CRIE L, SR BEIR R &G BT /EM[10], BEAR KRN, SR iF, 28HK[11].
TSR] s, B R BA W AETIAE. (Ed A&, SRR T RE RS SRR & DL
G fR AR R FIHAR S A [13]

5-HT (5-hydroxytryptamine, 5-HT)J&8 i {F FH T A RS2 AR, 0P RRAR S 2 ZEHRF S v B i A5 7= A X
WSS, HHMNHEA—ERRME. EEU “BHR” “BRI” “RARY “5-HT 247 X, e
L 0 4 SO PR L 3 7 SR AR %57 & . PubMed. Medline 34 2, 462 4T 4 ¥R )7 S IR A HE 55 Sk,
il 5-HT SZARVEFNLEEEBLAR OGO 70 B AU 3000, PRERET FLE I 4 5-HT 24 Rkekas S AR it it it
&, N RIE T SR AR PR AR et 70 J $i Ao 1 2 JEL i

2. KRR & FRHLH
2.1, hEFER
IR A 7 IR B 16 005 A 9B 1 1) DD R0 — b 6 L RO BB RS [ 14] . Th SRR R
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W, R

B CRRK « A FRH AL, M MRECE R DGEK, KA B, R
oo B NG, KERE” [15]. THRBEXBIHEE (BEAHERE « AR . “NZZHE, #H0, B
VAR, SRR, RRM, EGE, TS AR . 7 T2 E IR E .

OO, MFRAH. 70T EEGO KT, ORI EIRTR, Bla “MiAT &, SEAMERAE, O
WA BERMBONNR g “2” , JogBEIRRR . ANEMNUMIE T . e, simepss, NkE
IRZAE. AT, AR, WA 2. WAL, HAPEL A, s, MR 1~3 S5,
B JE XMENRE; POV RIMAAL 2 IR BRSO, SEUUMALIRA L, MEARETR G, MR, S8,
MEANEESE . BRAh, WRREAEIRNE, R, B “BAMMENA 2", RIDIGEAR . BkE L. D2
A BN K, dERIKKESRE: K EBRL K, BB KA, R B AR AR T R LT
Z A, BOKARELHIL K, KB, ASOBIUANER. MIBOERR, W BRI, BT, AR,
il BRI, ML N o BN (), S BELAS R AN, 3 SN B PR X s )
B M RESSNImRES, RINEEATT. . .

2.2. IREZFIER

RERI AL R e, ZMERRINAEE, IGRE T2 A FMER, EWNE T RNZ
SHEARAC . RS WA SR SR IRE (0 MR 2, LRI AE IR S EE s =, 5809 7L U7 7E =)
PR 5 5 R -

WK, RHRE X236 A VA G, JUHRAE R R &k i 1) 5-F2 4, Oikonomou ff]
WEFCUEBIAL T 4% 5-HT 2k BRAR 0 75 700, FARZE 70 T il 5 350/ BRUSE BRI I, 450 365 0 B R 4 <5
MRRAS R BL[16].

3. 5-FR R At

S-$R (Ol — R s, BTSSRI BRI D2, BEAR. BAR. FERE. piEIE sl AT .
BERELET S RGU(CNS) BRI /MR [17]. 5-FREEsEd N 5-HT ZAE/EH, 5-HT %2
HIET G HEFMEEEZ K (gpen B R %, 45 12 4> gper, BT 7N KF#KR: 5-HT1. 5-HT2. 5-HT4. 5-HT5.
5-HT6 Al 5-HT7 [18].

Bhatt (A 7CUERA 5-HT3 SZARFE G @I T BRI AN R HPA B, 7EAMARIE Mo B2 1E
ST R R HAPTARREE A, HA PRI RSO S VR T BT 77, B B 2 I PR T S E 5 A vt
U 25 1997 %[19] . Alejandro [17]Z BT FTIEN] 5-HT7 324K) 12 FiA TS M b i, @it A
GBI R N R RIE SRR, TR RA S RS B ZURIFIE 205 o B ZRBUR A, IREE
HHENFAE R G RSSO A, KRR R AR AR R 2 R, R H AR 5-HT7 24k
5 RAEM KRR INVE IR, (A UEHE 2 B TR SO 0 ¥R 97 IV ZE#E &5 . Irina P. Voronova %5 (114
FLUERH 5-HT1A. 5-HT3. 5-HT7 SZAREE AR, 5-HT2 S2AREE T mrdE, ML A= s siad
TR A AP T, BRFMT, REZABARREMEZINY, S5 AER., KRG
8, JFH 5-HT1A 5 5-HT2 ZARRNAEFL(U 5-HT2 aE S 5-HT1A #5544 hypothermia), 5-HT1A 5
5-HT7 AJ eI B — SR AR W [R] 45 [20]

4. 5-BERZESKRR

2019 £F, AHHFUIEN 1 5-HT et Bl KL T, ThEE-A 2 TTITBR A 5-HT AOREBOR KN
L “HERRIE A7 B Ay A [16]. AR IEIR S T X, R T EATRURINE RS A R [21],
WX 5-HT i3 55 A AR GG A R AT EF 2508 i BR800 o 22 7 3 30 T 48 R e
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SRR - AR VIR K 5-HT 24K F 58 5-HT1A. 5-HT2A WL AL[22], #45h 5-HT1A 2k n] 5
Bl 5-HT M6 s ABE s, G0 iy 5-HT & &, (EEREAR[23]. 5-HT2A SZARFEHUAI AT #0H] 5 BE, 39 hniEiR
&, DR, RIEREHEIR[24]. 5-HT SZARHAE IR —J7 ), T A i I A [R] ) 52 4 I 2
TERFANFEIIIG X, (EBERR S 3 4EFRERI 58 B ot B 0UEAE

5. $HRIBHE 5- R ERZ AN ERRIS

BRI RAR A S-F2 L, A% O fE T IB T AN R 532 i sz A AL i RIA AN T g, PR K
() “BEHR - BEME” S 3 AR AL AT DUBERE 9 AR = A5 .

5.1. @Y 5-HT BB RIERKEERL

EFRIAERS AT 5-HT /P, LE JJZE[2517E XU 2 =B, %70%F CUMS KR FLAT R BA YT 14 d J5 .,
T ELISA KRN 2] T g S rp 5-HT W RN TN 5-F2 G K F ol DL RIR . BF R B R
IRRA 5 K0 5-HT B0 5K [26] I PRA 7838 W R BR S8 A7 AR R AR 25 1) LU 9 SR AT I A [27],  1E 5 B
IS E 37 T A HE N NREM BEEHIR A N1 393, N2 $83. N3 3, Fifif5 E N REM BEAR[28]. N1 HI N HEAR VI,
JE TR MEARIINS 1F); N2 IR HLASE— 5 b, BOERENBEAR; N3 IR IS EAR, iR MR, 2L
ARG ) T IRE I EE B REM SRRy S AHBERR[29] . % ACHE45 [30] R BIF 70 1 3 ST RESS:
[BLIHIWT T35 s, EHRIPTIEE B Mg 5-HT & &, /> NREM BEARIS (8], 340 REM HERR S (] . k40
A2 AR o, EFHIBEA AR R AT B A 2 IR A 1 S1%. S2%F%MI, (S3+S4)%. REM%
FiE 5-HT SETFE. Bk, SR 5-HT & & AL i B R IR 25 A4 LLR 5 iR

EFRIRERS T 5-HT 2Rk, A ARHBANAITE, MR 5-HTLA Z R E 1 mR-NA £k
Whn[25]. T ARHRASE AL B R RIS 5-HT S2AR SN NIE s B RS N, REM #1 NREM REARIS D, HA
T 0 DX f 5-HT 4128 0 7 BRI 5 9 i R PR VE AN [RD[33] 0 e 4] 8 o 1 288 el A 45 g LA 5 2RI (B
R, R IREEMECARRUEAL, 3X TT RS I B 2480k

5.2. B2 cAMP F{5 5@

TEHFARIE RG, P MNETT I, IRl S 4 1 28 RN R T8 S5 A FH 9 fi S s R 7 1) 52 4
b, G AC, 1E Sl A R CAMP,  BTEATE N I PKA, TEALHT PKA 1k 7 58 fif 55 H SR A5 41 g 3 356
O3B I 5 R IR B 22 S TR TR AR AL, U & (TG PE, REM A DG B R R 3R I8 [34]. cAMP YE N4 P %
BEEE S, I TR A R S RE AR, AT A IE M B AH SRR S PR as P A sl AR A AL AN
T 3 BEAR[35]. BFFE R IL, 5-HT KHZAZ 5iHY cAMP (55145, cAMP E5£S@ES 5 74
ST R A . D22 2T B8 11[36].

5.3. thEI#L&EIE R T &

T PR L T EIRER(NE) £ L (DA) SR i BEi% /K, B350 5-HT 2R TR U8 . e
TR AT R AT R R IR E LR R . AR, BPRI RTINS SN X 1 5-F2 f % (5-
HT) KSR R (MT) -2 3L T R (GABA)ZE I P 4 2235 /KT, [FIR R 2 B IR R (NE) £ EL % (DA)-
B AR (Glu) XA M UK, JEI P el 2008 RS SCEREAR - SEBEE . 5-HT /B8 “HIRET7 =
58yl HERR V) R A S 4ERE, T NE Al DA EES 5B, HKCPBRR AT R I R G0 i B e
B, 5 5-HT R8s = A W FEH[37].

6. ZHARGERHA—H ¢
T I N ORI FUAE ST B AR IR 5 A T i 5-HT & & 55[38]. B2 1 =55 N[39]#F 72 K BH,

DOI: 10.12677/tcm.2026.1510561 325 HRE 2


https://doi.org/10.12677/tcm.2026.1510561

W, R

G 5-HT BN RGBT o liRyi e . DL ERF RS R8BI §E 5 5-HT 24K R i 2 RE,
PLRAN R T R ety « BOE IR (R (R - 2R B IS R AE — 2 oG E, HLYERERR - Sl A, AS[R A
X[ 5-HT #4870 & 42 1 4E H AN R A7 [FI[40]

7. $HRIEE 5- R ERRR A ERRAENAE

B TR RFE T 2, #T], =BA%E, TR, WK, RHRONEI, AR AL G, SIS
JEE# DI, #k T Oa ERETETII, RS LR 2N =22, HZ3CR 90 4 kAR & 4
BEALIS AR T4 = FASC L APT] - = BAAZAL, 20 3 ALt R i 7 St B AR i 11 5 3% (SDRS)
% FHENREI(PSG) KA LG GABA. 5-HT & &, LB =AUTRESR, KIMIT - =PIZZHIGYT 5 B
M TADAE o M MR X ST N B Ji= 07 I TRV L s R AR S v B-HT S & Ty, HAS a4 T # XA
(P<0.05) [41]. BIKERG, T MBI, WAFERPI LR, BEREE S, MENX, 5-HT The, IE
HH < B ot B e [42] o MR TR, HORKIE T FHIBE, PUAHRCH AT LARATBA R . IR T KI5
BN
8. IV

gR b, BHRE P2 S0 AR S R TR ORIK R “ BIRHI - BEE” A, JLXT 5-HT R4
PRI IR M A AL £E35 SR 5 52 AR R T, BERIBESR TN Y 5-HT 355 DU B2 AR RIA KT Mk
W REIR S A o A2 RIS 5 R T, AT RIS R G E F 3 cAMP-PKA S8l R e it 5-HT 5 AR iR -
FEIBFUKT 2T F, AT R8I PR 25 ERRER(NE) 2 L% (DA)SEE S BEIE /KT, T2 595 5-HT %
(ZSINEE T IV

SRT, AT ME S RIRIFAF . KRS SIR L] IR 4L 7 IR SCIESE, IFERREHRIXT 5-HT &
SR T AT RE R A AL R R (R T] . R AE) o SR, USRS B AR K2 B R IR
REVUAT IR £ Lok Z AR HE S W7 TR AR e 46 R MRE AT I AR5 ik 1) 7 O 2 v o ot et — b
B s I ARORE AP0 B A B Z2 AL A 10 R 58 4 W, 2 BRI Rt IR A b« 3P (RIS A A RN 5 55 22 M B 1
BB UIFA LS, RIRAE R 2 M AR IE R RS R . DA IESR8E s LR T s R, Hasigm A
AL T SEVE A A B0 AR RORAL. S0 2R R, AELUARTELL

AR FERIBC TSI “ MALEI B AR " (s B 2RSS I BT ™ i NS, A s
TG AR EYAINAEEOR, AR BRI IEAT RN 5-HT JEE AR . HIk, &ERRETRT R
MR 7 5 A= bs SRR HEAT RIVE ST 758 a, B RGN TTd, el e R 75 BERR Y 42 5 205
SREEE, J7eemiE Rl Z AR IR A .
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