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Abstract

Insomnia is a prevalent sleep disorder whose pathogenesis is closely associated with aberrant func-
tional and structural connectivity across multiple neural pathways in the brain, with the most promi-
nent alterations observed in the limbic-cortical-basal ganglia circuit and the prefrontal-striatal path-
way. As the anatomical substrate of neural pathways, abnormal structural connectivity is consid-
ered to underlie functional alterations and the emergence of clinical symptoms. Accumulating neu-
roimaging evidence has demonstrated marked structural abnormalities in the key constituent regions
of these two pathways among patients with insomnia. Structural changes in core nodes of the limbic-
cortical-basal ganglia circuit, including the orbitofrontal cortex, hippocampus, and thalamus, may con-
tribute to insomnia by impairing emotional regulation and arousal control. Within the prefrontal-
striatal pathway, the caudate nucleus, putamen, and nucleus accumbens maintain the homeostasis
of the sleep-wake cycle via regulating neurotransmitters such as dopamine and adenosine; structural
alterations in these regions can disrupt this balance and precipitate the onset of insomnia. Accord-
ingly, this review focuses on the dimension of structural connectivity, systematically summarizes and
elaborates the mechanisms by which structural abnormalities across multiple brain regions in the
two aforementioned pathways induce sleep-wake dysregulation and ultimately lead to the devel-
opment of insomnia.
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Thee, M Eod B BR A [11] . T SRR R MR R IR H 1R 2 — . ZRUIAN, KRIREELE
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15— EFEE LORAMESE DT FIFAR R FR[18], A Ja SRR Fe 4R 4L T BAR e R ik 4%

4. RERHEXHALBREWERERE

SRIER PR I3 AL 5 2 o 22 JEE B 10 465 A 8 DDA 5 [19] [20], 2 EEAATIUAE e 0308 1% v S5 B o 9 A
AR AR AR 55 R X 1) £ 9 BT £ o e B 2 A0 4] BIFTER I, AR RN 52 e B R B A
DCRIERAE, T2 THSCHROERE . BT . R - SR 4 R ih G R4, o AN EE, T35 .
ERAEE YR 5 o B [21] MAEMNE 2 REE T, WG RS - BR - HE Rl B 5 i i
— SUIRPAIE B 11 57 5 00 BRI - 0 P A 985 PR o A D S 22 22] [23], & SR A BT R AR 5 H
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AR 2 B IR 175 B A 0 3 <R PRk AR 2 MR o P i IO 5% D R A AR P 2 5 7 5 25 D) DG B [36]-[38] » 7 i
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FERAE N MBCR A AL 72—, FUBOR B 24 RR XIS 5, JFE L GABA fE
PN B A ERAT iR, T R e AT I (e 2t B s s AN R[S 1] AERIR AR, 5ei% iS5 H e AL ]
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W e I PR S A A KA AU, T SR R A B BRI R AT S SCIRIRSE N X [ 4544
AL 2 Bt FERR IR HEAT AR UL EC 5 70 Z 0 b, S BUM S5 7% B H A B R At .
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