
-

su-

vorexant ramelt-

eon tasimelteon

modafinil

armodafinil

3 pitolisant

GABA

CNS stimulants

narcolepsy

1

sleep-wake control

1

circadian rhythm

homeostatic sleep drive
1

ascending reticular activating sys-

tem VTA LC DRN TMN PPT

    

1  
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1  

locus coeruleus LC NA
REM

tuberomammillary nucleus TMN HA
ventral tegmental area VTA DA

ventrolateral periaqueductal gray vlPAG
DA

GABA REM
lateral pontine tegmentum LPT GABA REM

dorsal raphe nucleus DRN 5-HT
REM

parabrachial nucleus PB ACh

pedunculopontine tegmental nucleus PPT
ACh

REMGlu

laterodorsal tegmental nucleus LDT
ACh

REMGlu

basal forebrain BF

ACh
Glu

GABA
GABA

NREM
SS

lateral hypothalamic area LHA

OX
GABA NREM
MCH

REMGABA
Glu

perifornical area PeF OX

ventrolateral preoptic area VLPO
GABA

NREM
Gal

median preoptic area MnPO GABA NREM

extended ventrolateral preoptic area eVLPO
GABA

REM
Gal

posterior hypothalamus PH
MCH

REMGABA
Glu

parafacial zone PZ GABA NREM
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sublaterodorsal tegmental nucleus SLD Glu
REM 

atonia
dorsal paragigantocellular reticular nucleus DPGi GABA REM

lateral paragigantocellular nuclei LPGi GABA REM
retinohypothalamic tract RHT Glu

suprachiasmatic nucleus SCN
VIP

GABA

subparaventricular zone SPZ
VIP
AVP

dorsomedial nucleus DMH
Glu

GABA
paraventricular nucleus PVN AVP

pineal gland PG * MT

neuroglial cells

AD
PGD2
IL-1

TNF-

5-HT= serotonin Ach= acetylcholine AD= adenosine AVP=
arginine vasopressin DA= dopamine Gal= galanin GABA= -

-aminobutyric acid Glu= glutamate HA= histamine IL-1= -1 interleu-
kin-1 MCH= melanin-concentrating hormone MT= melatonin NA=

noradrenaline OX= orexin PGD2= D2 prostaglandin D2 SS=
somatostatin TNF- = - tumor necrosis factor- VIP= vasoactive 

intestinal peptide
*

LDT LHA

LHA OX
2

NREM sleep

VLPO MnPO PZ

GABA

GABA

GABA

REM sleep

REM-on REM REM-off

REM REM-on SLD

atonia
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S L D P P T L D T

SLD SLD GABA DPGi LPGi eVL-

PO LHA REM-off vlPAG LPT

LC DRN SLD

SCN master clock

24
3

446-483nm

SCN SCN SPZ DMH DMH

LHA VLPO SCN

MT1 MT2 MT

SCN SCN PVN

MT PG SCN

PG MT

SCN SCN

SCN

N R E M

AD PGD2 IL-1 TNF- 4

astrocytes AD

AD BF

VLPO
5

Suvorexant Belsomra OX1

OX2 FDA 2014

6 2

1.5

30 10

20 Suvorexant

CYP3A 66% 23%

12

Suvorexant 1

FDA C

5%

zolpidem

schedule IV

Ramelteon Rozerem

MT1 MT2 2005

2012
7 0.75

45

30

4 8 8

Ramelteon CYP1A2

fluvoxamine 84%

4% 1 2.6 Ramelteon

2019 63 2       31



FDA C

1%

tasimelteon Het-

lioz MT1/MT2 2014

24 non-24-

hour sleep–wake disorder 8

20

Tasimelteon

FDA

C

1/2000 10 20

cata-

plexy 9

1 OX

2

1 1 A

OX 2 10

1 H L A 

DQB1*06:02

OX
11

REM atonia
12   

Modafinil Provigil

1998

obstructive sleep apnea OSA

shift worker disorder

SWD 2005

OSA 200 SWD

1 200 13

Armodafini l Nuvigi l

2007 modafinil

OSA

150 250 SWD 1

150 14

M o d a f i n i l 1 : 1 a r -

modafinil R-modafinil

dopamine transporter DAT

DA

DA DAT modaf-

inil modafinil

armodafinil DAT

Modafinil armodafinil 15

2 4 2 4

2 7

80% 1%
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Modafinil FDA C

armodafinil

5%

modafinil

armodafinil

Modaf in i l eupho-

ria

Armodafinil

Modafinil

schedule IV Armodafinil

schedule IV

European Medicines 

Agency 2016

pitolisant Wakix
15 Pitolisant H3

H3 TMN

H3 TMN

pitolisant

Pi tol isant 3

5 6 CYP3A4

CYP2D6 CYP3A4

10 12 63%

25% 3%

H1

H1

pitolisant 5%

0.09%

0.09%

Pitolisant

1 9 2

18 3 36

36

21

fail-safe

OX MT GABA

HA
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