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Fig.1 Summary of the major nuclei and neural circuits
involved in REM sleep regulation

Ach; Acetylcholine ; DPGi; Dorsal paragigantocellular nucleus; DRN;
Dorsal raphe nucleus; GABA; y-aminobutyric acid; Glu: Glutamater-
gic; LC; Locus coeruleus; LDT; Laterodorsal tegmental nucleus; LP-
Gi; Lateral paragigantocellular nucleus; NE; Noradrenaline; PPT;
Pedunculopontine tegmental nucleus; SLD; Sublateral dorsal nucleus;
vIPAG; Ventrolateral periaqueductal gray matter; VLPO; Ventrolater-
al preoptic area; 5-HT'; 5-hydroxytryptamine.
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Tab.1 Summary of the effects of different antidepressants on REM sleep

. . . Doses \ Changes of
Antidepressants Design Subjects n Duration
(per day) Polysomnography
Tricyclic antidepressants
Amitriptyline® EEG recording Depressed 6 370 Suppressed REM sleep;
before, during and inpatients nights A REM sleep rebound
after treatment after treatment
Double-blind Patients 30 100-225 6 weeks Suppressed REM
randomized trial with MDD mg sleep
Clomipramine'™ EEG recording Healthy 1 100 mg 1 month Suppressed REM sleep;
before and after man A REM sleep rebound
treatment after withdrawal ;
Increased wakefulness;
Decreased NREM sleep
EEG recording Patients 19 days Suppressed REM sleep
after total sleep with MDD
deprivation and
treatment
afterwards
Trimipramine™"] Double-blind Depressed 30 75200 4 weeks Improvement in sleep
trial patients with mg disturbances;
insomnia and Increased REM sleep
anxiety in some cases
Double-blind Male patients 20 50250 4 weeks Increased REM sleep
trial with MDD mg and NREM sleep
Monoamine-oxidase inhibitors
Phenelzine ! Open-label Patients 11 30-90 5 weeks Suppressed REM sleep;
trial with MDD mg Increased stage 2
NREM sleep
EEG recording Depressed 3 18 months Suppressed REM sleep
before and after patients Initially; A REM sleep

treatment

rebound after 3 to 6

months of medication;
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Continued from Tab. 1

. . . Doses . Changes of
Antidepressants Design Subjects n Duration
(per day) Polysomnography
No change of NREM sleep
Tranylcypromine ™ EEG recording Patients with 23 37 mg Suppressed REM sleep;
before and after anergic bipolar (average) Decreased total
treatment depression sleep time
Selective 5-HT reuptake inhibitors
Paroxetine! ™" Double-blind Patients 40 30 mg 4 weeks for Suppressed REM sleep
randomized trial with MDD treatment
Fluoxetine ™! Double-blind Patients 34 60 mg 42 days for Suppressed REM sleep;
trial with MDD treatment Disrupted sleep continuity
5-HT/NE reuptake inhibitors
Venlafaxine'*" Double-blind Depressed 24 225 mg 29 days Decreased sleep
trial patients continuity Suppressed
REM sleep
Duloxetine"*! EEG recording Patients 10 60 mg 14 days Increased stage 3 NREM
before and with MDD sleep ; Suppressed
after treatment REM sleep
Selective NE reuptake inhibitors
Desipramine**! Double-blind Depressed 17 150 mg 28 days Worsened sleep continuity ;
trial patients Suppressed REM sleep
EEG; Electroencephalogram; NE; Noradrenaline; NREM sleep; Non-REM sleep; REM sleep; Rapid eye movement sleep; 5-HT: 5-
hydroxytryptamine.
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Regulation of REM sleep: Basic mechanisms and clinical drugs

SUN Xiao', YANG Surong', LI Shanqun®, WANG Yiqun'
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ABSTRACT To explore the mechanism of rapid
eye movement ( REM ) sleep regulation and the
drugs that affect it. This article summarizes the rele-
vant nucleuses regulating REM sleep in the pontine,
medulla, and hypothalamus starting from the neural
circuit that regulates REM sleep. Drugs that affect
REM sleep, such as selective norepinephrine re-
uptake inhibitors and selective 5-hydroxytryptamine
(5-HT) reuptake inhibitors, etc. The mechanism of

action can be summarized as reducing the degrada-

tion of norepinephrine and 5-HT of synaptic sites,
prolonging the action time of neurotransmitters, re-
ducing the reuptake of presynaptic membrane, pro-
longing the action time of transmitters in the synaptic
space, and relatively increasing norepinephrine and
5-HT neurons excitement.

KEYWORDS antidepressants; rapid eye move-

ment sleep; neural circuits
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