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Abstract

The neural mechanism of acupuncture for post-stroke insomnia (PSI) involves multiple pathophysio-
logical processes: neurotransmitter imbalance, dysfunctional connectivity of key brain regions lead-
ing to dysregulation of emotional-cognitive networks (ECCN), and neuroinflammatory responses ex-
acerbating sleep-wake imbalance through pathways such as the NF-kB pathway, and hypothalamic-
pituitary-adrenergic axis (HPA axis) over-activation triggers cortisol secretion rhythm disorders, and
abnormalities in the default mode network (DMN) interfere with resting cognitive homeostasis and
wakefulness regulation. Clinical studies have shown that a variety of acupuncture therapies have sig-
nificant therapeutic effects through multi-target regulation. The total effective rate was over 93% for
the acupuncture method, which focuses on the acupuncture points of the Duchenwu vein; electroacu-
puncture can significantly reduce the PSQI score by regulating 5-hydroxytryptamine (5-HT) and au-
tonomic function; auricular acupuncture combined with body acupuncture can shorten the awaken-
ing time and increase the cerebral blood flow rate; head acupuncture and carpal and ankle acupunc-
ture can improve the structure of sleep through cortical regulation and neuroendocrine modulation,
with an effective rate of over 90%; acupoint thread embedding and moxibustion therapy show long-
term advantages. These therapies synergistically regulate neurotransmitters, inhibit inflammation,
and restore brain network function, resulting in a comprehensive intervention effect that is superior
to that of pharmacological treatment, providing an evidence based basis for the treatment of PSI.
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1. PRERIREIHEZHLH
1.1, #EE R EHLE

P-RIE T HR(GABA). 5-3ME(5-HT)LL L 2 H'F EIRR(NE)E 2 M &id i Thae RS PSI RFEAL
HilBE B ARIE, PSI HF MG E GABA /KFEZE T, HBZRR(GIU)KTFEREF =S, 51 Glu 5
GABA [HILLAEE, (155 E a8 a% T [1]-[3]. M2 R B AR Ia), AP a%a% kil i) 5-Fa i R of
2ot AR, X RS IR 2 (NREM) AR ¥ 45 50 FE 208155 ISP 0 25 B EIR R e & ufs b
BOE, 12 FE S g R PR AR 2 (REM) BEHR 1 53 R A 8L, =3 2L[A 51 & NREM-REM HEHR & B H 30 5% 0
[2] [4]. WFFEEREA, e TR =FAACAE B35 FR i GABA F 5-HT /KF, ] NE i BERE, 1 sl ¥k
W RATBE LA ZIR Glu WkFE, 41F GIu/GABA LUE KA. thab, &= BRI 48 5-HT REfhs
JG, HE5EXT NREM BEARMIZERFER, JFHE T BB NE GERPZIeia M LUK E REM Ti1E[3] [5].

1.2, RERX50A
RV RIRAH L PR 2 I X ThBE M 28 R R R R IR, M B iR, B 5104 A5
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(LS 5 5% [A)) Dh Re e 1 o ] i B P Vs o B R e, 3 M RIS 4R P, B0 — BUAmm - 0y
(R & B 57 I & R SO RN ThRE AR 22, 5l A B AN R B g B R 3, LR BEAR R & K
FEE[6]. EX PR EIAT, R Tl PR Th R A R AEVR TR . EHRIVB K E 2], Tl AR
A ETEE. WREIAC KK /), HERRBM 5B SEUERAR R EERE, BRI RGS ER
E[7].

B AR Z T, S RT B D REE AN IE R R T T AR A U, T /N (R S ) ThRE R
W5, RUFEMN THEIR - 5B RS P RATPIRES, HICIZAH G X (BR [B] . Smt) i Th g 253 24H & IR
%, ERBERCAZ GG LAV S B AR, X E SR L F 5 S - R - AR 4 AR
£, RATE RS M RIR AN A )2 2 TH IR RE[6] [8].

1.3. MERER N

PSI (¥R A BRAHEE 22 G0 S B2 AIAFAE BB AR, A R T R afi P 7 i, 3 R 1 1)
i BRSO X T b, XM AN 2 51 GABA F 5-HT &5 KPR BLEFE FH B4 28 i
IR BEARG, 38 2 BTG R i L ) S B 4 —— /N S A o 36 A gt IR0 P A B 2 RS i TNF-r 1L-6 %5
AR, AFAAEAR] 1 22 K0 B WM 51— 38 B S RE OB, 3 Al ST R A8 PR 8 98 i ) 288 225 440 [ 9] [10]
BN R G VE TR TS AR S P A SRR IR, — RSN AR BT B SORE RS, Y ZEALA
5 NF-xB {55 18 8% [ 57 5 WS L& NLRP3 S5 /MA S S WII3E A ¢, i 51 AT 1L-18 S5 2 40 5
TR W, XF—BAAE R SO IR BRI 1 HEAR - 50 B 1 A S IR B IO ThRE, B A Bh R 58
b AT, RN S B R AR B AR [2] [11] [12]. WEACRIL, EATHNSUR =B, HaE AT
AN NF-xB % B0, PR/ S A M 98RE /IMA )Rk . T TiuEE R A TNF-a. 1L-18 7K
-, A R BH T SORE I [ Bi[13] [14] .

14 HPA I3 EHES R RES RS

X R HAIFE S, 1L-61 TNF-o 552 R 40 R 12 ML K SR8, 40 K71 H 21 HPA fiiz.
Je, NERNS i IR R R G B CRH, X R &3t — 25 4 3h T AR e B IR
B AR b i e 3R K A T W B R R [15] [16]. B2 B R Y TH i AE th R Atk e v B3, HEIE
BT ZREL, RPN ) B R B /K 58 T, B I BRI S [1 7] v B e ad o fr R il HPA
B ThRE, (HFFSR SORE OBEIES T X — AT, S EHPA fliRRg T [18].

WFRERM, & =B =P P E/ERH AT i CRH mRNA £k KR ACTH B, BRI
BRI EHRETT HPA il (U IR, S R R REE T g, iR P I 1% GABA & il
#] CRF M Jeim k., FHIT HPA fliRF4E U#E[19]-[21]

1.5. BIMERA M4 (DMN)FEEITHES B AR

I RBEFERI, PSI F1 DMN ZhAER G RS, KIEMEB SR, MTAPEEMS, DMN
SERTT S E AT ]S PO AR P OSSR (R T RE I B 3 PRI [22]-[24], 51 T PR R ERMLAIR
t: DMN 5% 1 i i 54 E RO EN B A B8 77 T B, SEMC 1288 6 RN BEE 117 (14O 3R A I 715 [25] [26]; DMN
IS 3 00 2% F) Bl 2 2R 0 PR i it BE i B2 [27] [28] WEFE L2048, DMN ERFE SR (1R slow-
5 BER)Z AR IR MR PR T, (RIS RT Fe iy o SRS 46 77 S R AR DA 2 PR O A ELVE AR 55, Jd s 4k
GABA figf&idhs, [FIBBUEAC LS, SkRILFETHUMEAR - S0BE 71 [23] [28]. DMN 5% R4 1EHM R
i R FE S S L I SN, AR IR — BEAR RS 7 B IEIA[29]. LiAMLEI 2B T DMN Thag
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VR R v 2R A B A A R 5T A A AE 1 P R B0 A I [301 . WF T2 B SR T 2 RO Ry S M 48
DMN ST m (A I RTAII . 5 #01 [B) RO DI REERE, Rl (et GABA REAL i) S0 Jaeh 20 i L ¥k
5, MR AR - SRR T A BeAh, RIS SN E DMN 5105 R G108, EMEIEN %, T
et Mo - MEIRRERS . KBEERA21] [31].

2. PRERIRHISHRIGTTER
2.1 EERMERIE

TR AR BT TR AR KO AL A G MEE T T RS Th REIRAR RIRIL R . REZFAG0E— PR 1 4R
FEIC B 2 7R PR T IR B RCR I 22 93.1%, MZGn IR 83.50% 1A Rx tt, RIEHENS, U
FAE 12 AN T BEDT IR B AR T TN RS, &AL PSQI PF/MEARE RO B X A N 4E R, oR
Iz A T R4(32] .

2.2. HEEF

HEHE BT 5-HT. GABA SEBHER, #HI T e - Mk - 5 LARA i ThRe rodt, 930 Ephs
(%7 KT, O 0 0 LR P B M — o TR, PV S5 A Al M 2 i 110 0 AR 194 i 78 R o 1 6
H, RHF A AAR AT . SRIRA DI K. ST R T IO R, IR INEE A - ARk
A RS ING, AU 2R FRE S o AR AR U N 4%, SR Sk 50 Hz 15X,
LSRR P AR R MR B S R AT S R, S 28 KL BEH 30 BRI RS ERIT . A0t 28 RIF
TG, SEueZH s PSQI T R AR FE B 2 LG B B T R R 0 B2 B0, 0 IR By vk e i A R
B HEAR R SRR A, IR 5-HT AP LR E T &, ZHE BIREKPRRCRIA R, HAe
AT AR IE 90%, BN REZH T 76.67% 5 =[33] -

2.3. BStBRRGHHNS8STMH

BERIBE A H- W 7 V238 3 1 e R T R 5 SO I ILIAT 80 0 2 AR T AR I o SR 20 EEHE U T
(T BT AR BC R (7 2 DU AR 22 i) 55 F RS ] e 9 238, R IR 2L 5 R i 93.3%,
2 TR 83.49%, HONBEIN (] 5 B MRS R o0 5 00 25 [34] . K 28 A A0S v XU R BRI PRI 7
SRR, RTAHERE 2. UMEE N TR, BEaR . Kby RN =IAZE, B g R 5T T
SRS ER R X . VRIT S 8 i, YRYT AL PSQI VR A FRAK, BRIEAL T3 MO0 R 2 . AR
MR, RITHIER K 177.34 70 Bh AR5 4 34.28 435, BEAR SN KEK %2 381.28 44, il L ik 55
RITRZE . ZHIAERY], BETRE I 2 40 SR SR BEIR A, BT E . ket A [35]

24. BERISTRIZABSTHRIFTNA

B 5 oy e o R B i R R, A A AR A BRI, TR TR - AR VRIT R, R
G RCT R, JRITAHTE PSQI o U /RIBNAR 3 (HAMD) VF 43 J 22 5 BEEAR 1 0 i e (st BEE ARG
A, REM HELB) B0 T8 e RIZH, S 3R 43708 93.33% 5 80% [36].

2.5, KEHTERMERIE(ER

R T7 85RO IR AT R A = VA (IR R R (B E b ARSI V6 Y7 BRI % A% oS 040 £ % IR AR
o AR EINAITAAE TR HAMD-24 58 0¥ 73 J7 T BCE 8 AR 4L AT SR 22 A B IR ,  8 2K 83.33%
Vs 70% [37]. SREMSELE ST INAS oG BERR RS AR R W TE 2L, JR U DURRIE . T &, fhEE. BN
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HORWEAN R RNEN PR REY, &1 4 BT, SkEFAE PSQI LA KBEIRIRGL A VPR K
(SRSS) &4 £ 1 VF 7y b, A Ve UT s [ 1 o HE A 35 SR 0 2 0 4 o SRR 35 T 0 BRZEL I I PR 8 A 28R
ARSI 2 72 57 1. %5 (93.3% vs 70.0%, P < 0.05). Sk Bz Bty ik AMY BE LS BERR 5T &, 14 7] el i dh &
DhRe et H PRSI, FLI RIT 28 T 25907897 [38] -

2.6. BEERSTHOMME AT AT

i PR AT 3 e T o 7 T T T AR AR BROIRES o RIFSUR R IE YT T KUE RHRE S, 4R EOR,
PEREHGIT 4 IS, B IL-18 TNF-a KFREEK, 5-HT /KFEREF, PSQI N HEXESE . 7 [W) u il 4 4
FEVEI s, A RRIL 90% [39]. FBRUJIA S RIM R I IN T A Rt — BT 2 94.17% [40].
P P B0 SR X0 R I o 2 o 5 KO B SR R A T, SRR GO | 1. 20 F 2 IX) G i
WAL L. Kt B =15, RIT 4 )G, 1BIT 4 PSQI S FEKIE B B TR G e A,
FLAE RIS (B 45 6 . BERRPEAG 0 . H MDY REVKSE 7 AR A R H . iR @ A5 P gidg, 456
PRI BN, V6T KO B 2 b 5 SRR A %07 % [41] .

2.7. INOBEIT RIS

TN IR LR 7 VI I R SIS R A K R AR RN o IR R S TE e R 90 ok O B 2R (0 42
Bt 22k 20 =PBIsc. L BooN: FEREL RGT, BEMTES BRI B G TR A R T R T
KGRI B R R IR o 85 R SR 0T AL AR 1L 93.33%, BUN AL (7000) 2 # 52 T+ 23 4N E 45 ks
PSQI K HEEUEFER S PR IR I8 RG22 25 5 [42] o PRESEXTEL O HT T BRI ET 2o y7 1055 o XU R B 5 7 £
TR BT HR LA A O B Lk (O AT RBAGT. Mdr. Bar. fFar. Barsuie i), i
TR AT AL B T VEGERE O AT, e, DR, B4, UPHER ). MRS RER, HIT4H
SPIEGEL &R WA EIRIT 4RI [ 3 H BEVT A 2 3 00 T A . IR IRE BRI A R B, J697 40
RS R IE 66.7%, 3 A E4EFFTE 60.6%, o0t HEAL 37.5%F1 25.0% 2 I 97 UL #4[43].

28. ¥&k

FHGFHEER T, R RIEG LAGMR(FEI: B PEE. 2R WG, MITEENAL): R
B IRARGMEE TR WA DR, #5482 30 iy R UG RIR. 45 R BoR:
TBITH R + LR)BAREIE 96.88%, i A T HLAE ) 2H (83.33%) FH TG 244H.(80.00%) . VT 5 K 2
ANHBEVIR, 16974 PSQI PP i Aa e, SXHIRAATT G A Z R B E .. IR ARIME HERR
R, RIPZITIER SRR A Bt m[44]. REFIERAE S MR EREIN, BdEH 20 240 &
F(EEA 6 Wk, 3t 2 )BT R RER, TR SN IUERALCRE BRI + 3CAR) % Ho IR A (1), YA
J7 )5 PSQI & W A, REAR T = UGE U MR, SRSS W IR, HSAMRIA 96.667% (KR4
83.333%), 1IF S AR AT AT B A B s e R AR, S BT AR R 5 I AT R [45] -

3. g

W XS R IR (PSR YT 75 S SR —FE S IR R R, T RFTIIA 1) “ 2 RGHTT” Felk, Ak
KT HRES, PSI R EL R A RS PR - s - NI AR R AR AT, I R B3 T R R
PR RAER S D Re 2% LA, BT RV TT B B R AAE T H AR AE B ERpEER Y. — 4
P53 T A SORE OB, SEIRBOUL 4 TR I s A — 7 IE B E 2 DMN 54F %% 4% (1))
REFBEPLR R, TR W 2% i e e RS

S 25 LR, AT RIETT e 7 T AR B KA, T 2 AT R T R S 46 Je R PRI,
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X 2 TR F A B A ThRER B EATEH, ARG B H0 6 A M a i ROR, B RBE
T7RAER RN E AT RN, D) T BEIR R R G KT, R T 2 RS TG

YT FAIAAAE — € SR PRI (1) IRRBE T2 R T B — WA B /INEARBA B, 55T J& 2 ol KR AR B
MU IR, S54SR I PR 223 A I S D RE LR N IAIE R, RGPl BT R0 4 B A1
THIT A (2) AR TT R 0E SR s v R RS HERREAT, UCRA & HE IMRI M FoRERHOR, XL
Ikt o ERE S5 X DMN 48 A% 01 A5 0 [0/ 9 AT A5UH) S NLRP3 8 /IMA 4R T TR 2 7 (3)
S FHUEIRR TR BEAS 2, ATA R PSI B8, R CRISPR-Cas9 i R w7 A b /N e S 40 il NLRP3
BER, 25 AR S IR UEET R IL-18 BEOE S T 1019 s (4) WA S bruid, S pih Ut
RAR: RGE 2 HZ/100Hz A%, 0.1~1.0 mA 5EE R4 GABA/GIU LU . NE BBUR IR MOE R,
Hl i RS E RS A A (B5) ZHMRHMERKBERY, KE&Z PRI . 23508
855 LA A 10 S HE A A
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