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ADL
AHI
BBB
EEG
EMG
FFT
GABA
ICSD
ISI
MSLT
NREM
ORX
PSG
PSQI
RCT
RDI
REM
RNA
SCN
6-SMT
TWT
TST
VLPO
WASO

of of

Activity of Daily Living
Apnea-Hypopnea Index
Blood-brain barrier
Electroencephalogram
Electromyography

Fast Fourier Transform
Gamma aminobutyric acid
International Classification of Sleep Disorders
Insomnia Severity Index
Multiple Sleep Latency Test
Non-Rapid Eye Movement
Orexin

Polysomnography

Pittsburgh Sleep Quality Index
Randomized, Controlled Trial
Respiratory Disturbance Index
Rapid Eye Movement
Ribonucleic acid
Suprachiasmatic nucleus
6-Sufatoxymelatonin

Total wake time

Total sleep time

Ventrolateral preoptic nucleus

Wake time after sleep onset
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THS F 7] AYE A, & A5H[ES & +55Y, REM(rapid eye movement)
S} v FE 255, NREM(non-rapid eye movement)3H] 02 A= o]
At A4 A9 ¥ FHAE= 4~639 FAFA-HHSH 717 HEHAHEE ).

A
T

r

Awake

Sleep stages

NREM 1 2 3 4 5 6 7
Hours of night

13 1. ekl £2ol L2 (hypnogram)

[E3]: Erman et al, 2001]
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Sue o) vsHon Adsel dd P Hor Soin u A% &
80~10080] 3 WA Bwo] Uehial 1 F2i Hd4wat A5wo] o 08-S 5712
wREgih, HBSEE Sheadel Zolot Hste] wet ¥ AR BRsked, 3uAet
4RAE HolA Uehts 3971 Ba, of% FESHE Zo] YAH oz ¥ ozt glo]
AR o] £ 7S TA 397 Solet Bt 3 SHE AneE B Wekew'n
e ool ATERE ) SER7]9] Aekso] GERtT e Fakol o o
Utk @ 4910] W SHe] oF 3/42 W4Tl 1/42 WHolT,

(D) vFLAMES £ 2577)

HIR(NREM)H2 AgRAoIA A oF 75~80%F A%

2 =7 2 o8 AL poi
2247 H2sse] FoF AL Wtk

HFRHE oA 1534, 2834, 384 £ Al gAZ FEEHY olF 3uAE=
AMorHo R 7P 72 S A= gAolth AA fHAZIA 12 A4 ESE (N1
3~8%, 2HAN2)E= 45~55%, 3HA(N3)E 15~20% F=rt.

2) A+AES £ 250)

FArAREM)2 FA| FHAIZE] 20~25%F AARt. Ao 2 54 39 shurt
Boltt. drd S0l BAgEo] Edetel B F=t ol AoiHd £ 719ske 497t
85% 4= FHAT, Fpdo] Bt Foll AW B2 A 7]AsHA] Kottt A=

BEABAT AN Hutest 54 Fo15n B Sl Aexdol oYy,
AN ] Ak BSEe PABE N2E 5BAY|L /e Pl
7130l it



QI7to] ZH g3t S B Q18 ot YHRH o2 g4 (homeostasis)Zt oFFF7]

g5 (circadian rhythm)9] St 452802 2AHL, sHPAHold A& A=

s
WHAHQI 245 T3t}

FHETL, & SHL2 A7] FAH AoUd AR ofyt stEF7|EE0] QsiA =
AARE. stEF7|EEolR & 24X U142 #e BE AYALS Ko ol
ST |Ee= WSk 22 A Albiological clock)2hal St AVdsHHhypothalamus)®]
Al A7 AT (suprachiasmatic nucleus, SCN)°| 3}&37] £& A} (circadian

pacemaker)? F&Z JITHIH 2).




UY7IsAE 7Isd B7t 710I=

ol W& AAAAE AR 24A7t0] H-SA7]= AS FU(entrainment)o] AL Jtet,
FUE 4ol AL 57131 zeitgeber)2HL SheH] U, olF, 712 22 F8H0l
Fas5tH &5, AA, AAL 87, oFE, ARIHE 57|13 89o= ALY o] F
do] 71 a3ty Wato] Soj2 W AF2 P AlAotEE(retinohypothalamic
tract)E Tt A4 nagEo] HEE

T T sEREFVIEIEC] A2 AEE SiA oF 164179 2/ oF 8AITHY] S
o]t 1 3).

9AM 3PM 9PM 3AM 9AM
H-HEFE ED YRAA O o H-Ze UG WHAIA O ofFt
Zd=its 50t Mo UA & %’éﬁiié Sor +=8iS oA &

(2) AEUR AL

2 E U(melatonin) EHEHtryptophan)T} A ZEU(serotonin)& A XAl A4
ot @S5 Al 3~4A]0] A7 "ok A4 A ] 2l5o] of= 2 AgA
SHA|(pineal gland)® AsfHo=H HtEWS REH|ZEo| Uehdoh A2
Xi@'oﬂ ol stz A 3~6A10] HA G o2&t 7l 714 3A17F Aok
% e T A9 HAYS o|F= AL o AdH ol

m& o 4011



37.1 5
body temp
o
390 3694
82
23
ca
UV E 36.74
2
36.5 melatonin
I T T T T T 1
10:00 14:00 18:00 22:00 02:00 06:00 10:00

Time

a8 4. €3 BetEd s 4729 stiEF7|es

[£2]: Kholmanskiy and Zaytseva, Int J Res Pharm Biosci, 2018]

(3) $@-Z47 AgE AssrEd

Sulat ZH e shte] -2 F3o] o8] 2AEE Ro] ohet F2 W& (brain
stem) 5o A% chare B9 AmoAle BAsEE] o8] 2AHE B
Aolct. shtol Asteta Bdo] FHS FEdtI, 4L §U Sk Bk theo)
7} qatotao] A2 Agste] Su-24 o] Telshd Hek,

o
i
12

)
o

(71 o€ Z3 (acetylcholine)
ol EEAL A P ol PAA 49 FAFJAFAEE 24T AeES
Hotal S o EAstE T P of vEAgshE.

=l

(b 3]2EHdl(histamine)

SAASHE ot Rl AEGFH (tuberomammillary nucleus)?] 3|AEM EH]A1F-L
iy #do] 24 38t FB|AEIAIE o] X8 F-gote] XQZE-E Yot

(th 23 4l(orexin) &2 s|Z 3 H € (hypocretin)

SEY FUAGAAHEER] slZzag e 23 4(orexin, ORX)olzt 1 &Y
A AFSHEO| A AJAbE Tt FF2EAN (glutamate)o] S|EIHE Hu|AFS A5l
olgA AT AAEL A AAGHEY FFEFHAE FE v HYAGES
Hoogx slz3dd BHA49 &4 FX gt

9 |



AZAS =22 GABA(y-Aminobutyric acid)x= SFA1FA 004 A ofo|ieAl o0&
59 SFAFA B¢ AL’ 40|t GABA receptor/t F2 HZRZF o] ZAstal
BAEEZQ GABAT} BTt ERE A-gsto] ZedE o] FFAFA A JA AHELE
-85, GABA«] ¥o] F7HEH MFH o m FAA Mg FEAENS, FE AR
HRE H FHRAE YEd

(dh) o}l :=Al(adenosine)

otfjieAl2 Q#:; A7t 7o) o FUIAHT SHS FHotH FAgt offinile
gAY TS 242 Ry 7HH QL ot i AFEAE JAlst] RIS
[Sa=Ahil=

(¥ Z=3t7l(dopamine)
gl detA o R 52, 1, 5718, Y, gy T OFE HHoA dFE
o3, Ay BuAlols FEGS A Hok Ty Ty =
AYE7L FobA| 2L, Exivle] FFo s FH|E o= 414 SROE Qs A HE
SotA "t

B

(AP k298 y| =& (norepinephrine)
LEonyzdde kEolEgdRlo|g 1 st FHEIFoRIY] sty AW SEEY

NARTBARA U 752 G kEofune AFEYY Exylozn
B8 % ik AR 2] B AFHLL ST ASELS RS 0%
AL Wk



4) H-7+44 =49 flip-flop 2914 714
AR, DlotiA wd A D ISASHEY) o4l wd ForRE Hol e
A7 AR50 ZE RESHe FEHES 3, 87 Ul BAAR EAsE

w71 Al ZF xS (ventrolateral preoptic nucleus, VLPO)o] ZrASIZE A St

VLPO-Z GABA®} galanind} 22 JAE AFAEEL S FRsta o 294l
94 ATg W}, m2oYyzAT AZEYY FALS VIPO Hg AR Et
Hi-obgly Feiet S|ABY R A4S YEWH otAEEdY, Eot=dddA,
AREYA 44 2L 247 APt R asE g wop duvguels g4act
(a9 5).
@ ORX
TkEN
\R“P he /yAwake
o
e\(r!-LI;’% \/ On
°/
-
T
@ ORX
o
Sleep VLPO / \
—_eVLPO c
°° TMN . .
Raphe eVLPO : extended ventrolateral preoptic nucleus
Qo LC : locus coeruleus
: Off ORX : orexin
N -~ TMN : tuberomammillary nucleus

VLPO : ventrolateral preoptic nucleus

g 5. HIZIEAIZH Ao (VLPO) 2| g0l 2|5
flip-flop 2212 7[H(a. ZHGAl, b. +EHA|)

[&2]: Clifford et a/, 2005]



TN EFet Joe W tFstA 3EstH 5] 11 Jige] W3tEo] it
A YAolAE= 1CSD-3(International Classification of Sleep Disorders 3th
edition, American Academy of Sleep Medicine, 2014)9] £&FH& ARSI Ut}
ICSD-3004+= 4= ZoflE EH3(insomnia), $HIH S A f(sleep-related breathing
disorder), 534 IthH(central disorders of hypersomnolence), ¥F7] &
$H-ZHdA N (circadian rhythm sleep-wake disorders), AFA4H (parasomnia, 9:
&4, REM 9 530, o5 5), THHA 5 Zol(@: sHAENSEL, 714
AR &N, ZF0] B), 78R & F 67 d9e=E EFS 3

__g

1 &4

B3 7P ot g g8 sHAoolH, BEHZS FHES AA A9
30~50%°]H, A5 (activity of daily living, ADL)] #37A] B BEHS S
10~15%°]t}. %1, 94, &35 &2 FAEE, W FA A FHEC] =0

B30 ke e HFHet tefst FHAEXE B9 o|FAT +HMA B {7}
oA, FHmEy SHZAGFT|7F ojHetA], +HAA 2 IZoly SR EUISTTL
59 OE JAo] YA, F17s 9 71E0] ojhA] 5o ¥y HFHE B9 FHI}
A Kol X HE AFREHT}

ok “SHe] A% EX A7 YE A4S ouishe Anty B Asdow

olN

J %@%94 ARAR ALEE FEAL AxToloAY E HlMETolobH
o] GABA-a 4-8740] A8t otz oed U FlAHEA 5

A J 1 75 Asle FHEET 2L BAg U oz Qg 43 olate] A7
Mo ombdo s WY ghet,

(2) FHEEFZN

H44/5574 TEF2ES 5° Ut FHFIESS sHHAAAE T8 ¥2
¥l

=]
TS FA(Apnea-Hypopnea Index, AHD7} A& 3 S5 71 o] &doh



FHZMYE719 TH FeHe] o' dojuH, A% FAOEES 59 4l
Yojudr}, vt tfgt AAR] Ut AAAR FHEEY JEE Hilole sHIAET]
HEE A AN multiple sleep latency test, MSLT)E &3l st

I

(4) stFF71=2530

AN AL AT L 78 o] 24417 B Al|9] EYUX|7L AB7H SHFF7] 2
N7 A7

W& BAAA HSE QT FHAofol= &3] oty T ZHjn|yolgt £
THAIA AGolN(delayed sleep phase disorder)” &°1 3L, WA BAAA= 4
50| ATE FE&7 9 Al7to] ¥igto 2 WAYSt= AP l(et lag disorder), X5
Al (shift work sleep disorder) 5°] Utt. °]#gt A= A FHAAZIH A=
EHZ Sactal ZHgo] FAst A oA = AEHFTS T4cte] AlEET A
&-5o] AstErt. oltt K3 FHAMN= F A= (light therapy), HetEY, BA LA =
(chronotherapy)7} &34 o]t}

o

r

A

o

(5) Atdsd
AHASH(parasomnias) HO| Bl HE BE ARRS S5k FH S gofo|tt
71 dEkA Q] AL Ee sH-ZHAdAojolH, 274, RME £HdE Zof, 5 52
Z3stct, £y Aol EAE A7 Bt dojuy, EXSE 52 & & IS
(o]

=
AER 245 HAT, 94 B5L oot Btk QR SAEE Aol 9o
2 5

SIAEQMS T the] &2 oA E F4do] 'WAYstAL 7Hgks] gko AU F+HUS o
A1 T BT 27 52 S4ske F4olth A% S BFoE 7|2 511
FE717F o8 Y] EHSol A7l A Ak oo ¥ 5ol HPGH R HrsHA
£ AT vehdth 714 ARl GA] B B3t thEjo] /3ol A st
FE Wolsks BoE AWolth. FoAlF 52 B9 o g st HErt AEE
=20 $Ho| FfE ForA Hoh

13



UY7IsAE 7Isd B7t 710I=

D o154 Mg e

1. HIO|R0[7{9] M8

| 919 ARTAE, SRAY @ AAAEAY Hlol ompAL

o o /| —
=y 7tsst AR ™
T8 HI0| 20} =) i
in vitro | invivo | Human
aH T4 2 I G
NAALED B4 GABA, AIZEY, odA & O O O
f= =3 o = |
SR X d3/Et F dEY - -
A Z 6-SMT
St EAgA o o
_ (PSG, EEG/EMG)
A3 =54 A S A
A2 A
2~ o] @} (sleep actigraphy)
THAIEA 0 0
A = Hol=XA]
iﬂ—?—}EHE]% TL'(S_xﬂH—vO 0 0
(Accelerometer)
PSQI(Pittsburgh Sleep Quality Index)
SHAEZA} ISI(Insomnia Severity Index) (0]
Sleep diary




Lt HIO|20tH 23

o9

S WS Bt YYEGORE GABA, AIZEY, S4BT, offiedl 5 ohgdt
d l

g =40 2 E = e, AE 7|&o] e I sHAlEe
L

=

=

TH T AFAGEL AL in virrooll A 853 716482 7H & e 78S
A7) Qg o g AREE 4 Utk 1y W A7) B4, in vitrodl Al 7Hs/do]
A S, blood-brain barrier(BBB) S & 4 7] W&ol in vivool A<

s gQlo] ¢ Fasith E3, AE AFoA= At gle Edolgte A+ FY
T A9 ‘:H/\}xﬂﬂ' THS 2 & Ao

(h GABA

GABAY ZFA14A 9] AAA] olm|Ato® GABA o] Z71=Ed AAZA A x
sHAE W W G215 YepdT

(h AzEd
FHe 2Eske 81915 7k stz £ 4 (homeostatic) FA1° T2
oot ¥ & 79 FQ9 JjAlEe] U= BAF(raphe nuclei)olgh= 3to] glom,
oo F= MZEUZ A Ft. FAAE R AAT FEELEE o851
A A2EdS] ZHFo] AA3] sl or, ol £ Az ast AHHo=
AEZ YEA
(th 284

LA T s 2IHEL =Y HoA e 159 AFA=Cl g8 sAlo] 2AadE
S 14 A7AHE|E(neuropeptide) SE2E0 24 ThoFst & J 9] Tyl - 2ojujy|Z g,
S|AEH, ofNEEY AART Z2 7o HolE= F8 NESS ATt



(2) ABsketA|®

Oh @F/ere 5 dekey
Wetede A4 7 7jRe] AAES 2Uske oEe Wt o] WIEde o
STpdolets Zold F2 HumEth WorEA RA E2A-9AT ¥R 59
B E A% AP A3 A Wehed 8% FEE O 2~4410] P B,
o4 Wo| Solowl S3iolA Wekmd Rulg olAJs) Aol A S 28-S Tk
Jutoz 8% 9 el § WEUS Aot Weked A4 o3-S Shlat,

(1) A4 F 6-sulfatoxymelatonin (6-SMT)

6-SMTE 4H Fo] Yevts FgEYY F8 ARy Wi dzteEd 44
B2 234351= A #7}1 "oh A¥ 3 6-SMTE P Ao 7] wj&o] 24-48A|7F SOt
Z74o| 7F531H, ofof| £A43= 6-SMT 22 $H Higo] IS Wz g= Aoz
dHA 7] WEo] B dEY 5= AP o R o] vt WAHEL-2 F2 H

H|E| 1 o]& ofo] 11 %7} ot JEg A WA ol 4¥MS 45k 6-SMTS
Asichd, b Zoto] wWated AJAERS Hrlsl=t] 983514 AT 2 giot,

_([)1' r-ln: m

(3) =d9 B7%
D A7 8= ehe BU g

O sH a8 AHpolysomnography, PSG)

TS AR WHIE d&o= VIS 4 Uv YAAEAHS AAHe R
URHA 0 2= oFF W Bl ZA HIHEEG), -2 E(EOG), skt 2 E(Chin EMG),
‘4'?4 HAx(Leg EMG), AAE(EKG), ZZ0](snoring), &F (respiratory airflow), &

2% (respiratory effort), @FAAEI T (oxymeter)E S35t FA 7|E5H]

k. :zam 0 &9, 99 $99) 2T. 214 A £55, 24 F ol3 B5L
a9 A2 7 o % g
G FUPHES DB S glo] Y A= BT wL A S

AREERL .
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oy
H
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sHdzr 9] #24 = 9 circadian rhythm &3] E:_E‘O] Hu dEoz AR
B%ol= AA £49] AL wAslole FE7t dou, oH F71 4 +H F 44 52
THF R Aol WHOE AL 5 U

LS $8) Biel Yol A9 AT dolosti BESA, SElF W
oz ARAY HH AF SUALS ZHoto] 20 AM Y= w & ek
(h AA =

= = 5271 o, A7 EEA
(accelerometer)i 7‘1]14% A&AA 71Eoks AL TH F I3 47129 Havt
FEo] ¥ ©7] f&o] F23 uAZ AFEE

(4) sHAZHAL

(b g=9 1 el A A H#(Pittsburgh Sleep Quality Index, PSQI)

mzu1 SEe) 4 Wl BT FRHOR A1 U A8 9t BT % s

Z 198F2& o|Fo|zl A7} B P4l AEAo|t}. At §F 7] ATt o
A= Al7ZHsleep latency), FHZAQA $HY Z(subjective sleep quality),

A& A7 sleep duration), A& Q1 O -84 (habitual sleep efficiency), ”‘Eﬂﬂr
HHE EA(sleep disturbance), W FE Al8(use of sleeping medication), &
599 715 FA(daytime dysfunction) 5 7709 +4H4Q84F H7IE & Aot F71=
A A AMe] &she SETE ZAIA ¥ AGAHEE ded E85T



BE 07/9% OA O%e] el Exk
2. A @Y 5%, FAS Wol Ao SolH ol |0AlZE ool Ak,
7 B dupt oF AsEUR

S 59k TS B oFg @ Alo] Boldil |BE 94/9F 04 OFo] Dofutt.
g 5, GAlo] ol A FA AR Fut
ol FAlo] WALAA B ARk} g[S o] OAZF O

ohe ERORIA 71 AR SR b 1244, BE o] S8 F47] s,
5. At &g 2, BAE ofH Y . i |
_ﬁ_

A § duht A5 19 E )

3t ZFo 3t Z=0o]
(‘?"% Z_-’] V .'H”_/\] 0]’}‘1].9.) L (élﬂ ]:1]1?1—) qUH T 3 el

i olvel F=

. 6&‘%}%0]1% Ao At
SPAof 7o dojutogitt.
HesHA & 4 7 gldleh
713E& stAY AlmEA 2E
=Skt

YE Fohal 7o

. YF g@ohar o

i 2 ol

55°] AUk

1 Qo & olf7t Uoh4,
719 A8, ClF=?____ )
z]w gt St Yol 71hE
olf= W&ol FA= d drht

A% ofeigel SIgEU

.m.&ov

ol

T e (oe [t

2 2H6-10014 71 A SHE SR TEAN Q. RE AR0| Suke] FA]7]
ahgR et

6. AWt e B, FAL ARHOE Sl Wo| o= Hxetn BIASHIUA
O ol 28 0 498 22 0 498 42 0w U2
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7. A S B AL Fol 7] 91 Aokt AX ok BEWEUA?
oF £ oFolA 7Y% o)
O A5t g2 59 ol 0 @ 5o 1918} 2] 0 9 5o 129 A O 3 o] 39 o}

8 A g B PAL LAAL, A4 U T2 ANWEES S B Auhh A4F
282 AU

. : Lo gnht Be BAZ AEU7l
0 A8 99t 0 e 23 990 O tha 9T O e ol gt

10. BAS ThE Al 2 ARelo] AL [ o] Ak Aste] A&
e wAe] AAY e Zol A& Aol YUtk

O

0 Aol Be e 2 Agol it

O w8 2ol 2% 2L AxelolA A4 gk

0 22 Axele] A Aol it
el 2 B 2AY 2L FAoNA A Aol dthe, I AgelAl A @ 97k,
GAlo] Thewt 22 5L vk} AF PeA BolniAe,

O A g < A O 7 Fofl 19ET FA O 3 30 1~28 Fe O 3 5 31 ol
o 52 et HFEAL A =417
e SRt A O 3 ol 1= 274 O 3 Fofl 1~29 Fe O °F F0f 31 ol

O A g 59 gloiek O 3 o] 198ch 1A O 8 2o] 128 H= 0 3 Fof 39 o4
i, AT QAA ZeAY BHAHYY

o} 0 9 o] 18T} A7) O 9 5o 1~ HE O 8 0] 39 o)

YA WESo] Yow FH /Y8 FHAL.

o v E e
O A e ¢ Q3 O 3 Fofl 120 FA O 3 Fofl 1~28 F= O 7 0] 39 ol

[Z*] : Sohn Sl et al., Sleep Breath 2012]



UY7IsAE 7Isd B7t 710I=

(W) 8% $35 =34 %) A E(nsomnia Severity Index, ISI)

EU3Fo AXE Sop7] A8 ML= eH, A ET =0 318 AR FEo=
A A7 7204 A3Ed FYA| E8E 4 ok FE7] ofgls, &9 5A7} o8,
Zol A, el TS, NS B, 410 F Ax o2 Ego] =] Aot

EOE s |

ol A RN FUYFE DT YFHTY VE HFHAL.
1. BN (NH 2F) BEEN(S)2 d1=E BICHEML,

a) 387 o138 - 0 ot ogd ] 0O e
b) B& RS A 0 00 ot ogd Oy O 9e
c) 4T oW M 2 -1 0O o ogn O ag 0O ¢

2. BN B9 SRS Oy A0 BESD Agym?
0O ne 29y 0o og 0O eas 0O e 2%

3. BOIFOl AU FUM2, YT K2 YN NAEY, BFY, NAY, B §)E o I= PHUSD YAy
0O 39 go9n 22 0O =3 g5 0O o2 g 0 &°l g8 0O ¢ 2o 358

4. BYIFO=E AT 4o B &4 FET G AFE 19 2ASD JABYM?
0O 39 @MsA 38 O 23 Mg 0O o2 #xg O &°| 85y 0 of¢ 3ol HA

5. @M BRSOl 3 POl WSt RAs4HM?
(mR.L 0O z3 O g2 g 0O o 20l

a8 8. s=T 2SS 44k F7/RE

(Korean Version of Insomnia Severity Index, ISI-K)

[£2] : Cho YW et al., J Clin Neurol, 2014]
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(th =LA (Sleep diaries)

FHYA = EApe] HA| —”F—Hﬁﬂ%% 71%3P°4 mtetsty] s FHHARL, 713ARE AEe
el 7431-:

T
A
_>,i
)
N
)
o
_‘
o
)
flll'l
_\;L
N
N
==
>,
_>,i
X
f
lo]
o
>
ri

&l'
rlot
X
©
4
i

gAgie) HstE FAsed olgud

1. BRI $28 AIZE Ol2HE S HE(=)2 BASIHYAR.
2. BREIMA 2oL AIZS fIF A E(00)Z2 BEMSIAASL.

3. B ANZE NEH (W) BAGHEANR.
NOTES

2:00 P.M -
O
1:00 P.M. S
W _ _
2w |8 s (= = = & @

2l 9, £HAUZ|(Sleep diaries)

(B EHE 2, 8 L AERA 2421 7|54 AIF, 2004]



AY7ISHE 7IsE &7t 70l

2. ZQ HI0|Q0}72Q| ZXui
(1) 44 #d 47992 24

(I GABA

A e BHE €= F Ao 84 é%]’ 242 S4sk=d 71 de ol&Hoh
In vitroo|A GABA type A %'1]94 benzodiazepine site(GABAA-BZD receptor)©]
gt 23 A4o] sk oEH o2 FUISHH 1 /A ATE YEe ZAoE wdd
£ Aot 2% &4 H7 Fof patch clampet Z2 A7 SHelectrophysiology)

7Zl¥olut calcium imaging 7|¥< ©]&3t Z& 7|5 BH7Hfunctional assay)s

F7tH o2 XSt B5A &2 ZYPAZAQ F-Eo| & gsirt,
Serum, plasma, tissue homogenates, A|ZHFS 52 E3] GABA 5 =T

4 %lom A831H enzyme-linked immunosorbent assay(ELISA) 7|EE ©]-&3}o]

ZEAY mjndol wet 245 dutd oz 96 wello] Z4H2H9] primary antibodyS

23 QFHo]dsttt. I & secondary antibodyE €1 1A17F F= 420 BHA]sta,
=

A F8 AFS A3t & 450nmoA] microplate reader® 743t}

ﬁ.

@ calcium imaging
e AT & U= FFEES AZ Yo Tt Zes=E &3

- G protein-coupled receptor®] &Aslo| & MIZY ZE S7HF B4 7

AFIF (food extract) AF/F (10 uM histidine) A

I

!g,‘ « 1404 DS 200261 l

a«um:n-v-uns
Time (3) Time (s} Tame (s}

2 10. calcium imaging charaterization

[E3]: Marvin et al., 2013]



@ Patch clamp
- Ton channel®] 84T E 7FF FstA SHT & = technique

- T AIZ Yo A714] WekE SHE 4 91o] single channel &2 #4°] 75

® Voltage clamp

- AFE] 9] GEA|E(oocyte)o]l 84 RNAE injectiondsto] HHAIZ
- U¥H jon channel?] AL E AR SF0E F4
) AzEd

N2EJO] 8F sk 4834 ELISA 71EE AR 4 Ut} ELISA 492
HpHo 2 BN ¥ x2]-E 0]83F Western blotting?] 7% T
T S AlZEH & SDS-PAGEE °l8ste] ©@ds Z2 %ttt SDS-PAGEC]A
Eolg AL PVDF membrane 2 transferA]ZIth. PVDF membrane< Ponceau
AIS1aL, skim milkE ©]-&3t blocking & AXY. 1 & 12 € 2%}
Al7]3L, ECL solution< °o]-&sto] TS HESItt GABAS nR7IR| 2
A FEA0l tiet 2% 24 B7FE AIFA A 53l AL & 12H, patch

clamp, calcium imaging 7|H<& o]&3%t Z& 7|5 HItE AP 5 Ut

w
ofo

o 12
|o
i
o

oot
2
=3
olo
fijo

2
o,
(R}
ﬂlil
olr mb ru
o

Olr
1 ﬂl

o,

(T 24

d3(serum, plasma) AE, tissue homogenates, A|ZFE 5= 5o LA 52

EAY 4 Aom, F83HE ELISA 7|ES o]&sta] ZFAHY wlwdol et 3
GABA 9 AZEUY} mRRIVIAE AFXEEE &A1 gt 2% &4 3715 AEA
ASE &9 AP 4 A 2H, patch clamp, calcium imaging 7| o|-&3F &
715 B7tE AYY 5= Utk

2|



Oh €3/8d § AEd
SAZS AFAE T 33] o) AFlste] BF WetEd S5
He Aol 7HF Agsit. BA4Hog R &3 E dHEYY 5=
Eto| A SHEHE T2 oF 3uF =7t H7] Hie] B =g SH% €F 5=
A ARIES HU Y 4 U= V| & e se 88k ELISA
7IEE ol& st FFAR] Hiwdol w2t S

AN
o

ot
ol

e e ol

(1) &9 F 6-sulfatoxymelatonin(6-SMT)

2HoA S5t HHE, 247 o R 2e AHoA "HetEde] qAEZRS]
6-SMTY] F=E &74st= Aotk s A-83E ELISA 71ES o|-&5to] TFAH]
ool whet S7g3tt

(3) +#99 H7t
(b 4734 2UEY
O sH 98 AHpolysomnography, PSG)

1) AAIA 9 ATt AHA
® mgo] gol& HuPAF(C3-A2, C4-Al, 01-A2, 02-Al), FAE(left outer
canthus-Al, right outer canthus-A2), §AEE &9l +HY TA S} A4S
g el
@ 9 F €A (thermal sensor)2t &3 ZA|7|(presser senson)z® TIHS
Z3ote] SHRESE B ASE9 S5t AL E Telsitt
E FHS AFY E5& ZYHII
@ 9 5 Y 9 BH WE(piezo-crystal respiratory belt recording)& ©]-83
= 9% 71T WY 52 SEstk=d olAL Y FIESY FHE
Ast=d a5y, TFFo] Al A7t A= 2AEFHAY A#7F "

o
® FH 5 5 AaFE A&HeE HYHFH.
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® ¥ F ZE°] A=E ST

@ SeElEs@E 42D THAEEIL oo W % oY 849 9
oS BT

2) SHTHEEA] Si4

FHGAFANAE 302 S o ZZ(epoch)Th= AZTEHE 7202 =3I
HEAbE 7 o ZA9} AF o9 S Tl ST oE27t 9| oj- DARIRIE
AA5t= stagings ABToEN ZHd, H|FSH (N1, N2, N3), #eHE A&
A AE AEFo|AY HIAREARl & AT 2 UFE, HoA+=
dutE]Eo] LERd T

NIgA= AFH SIS FHFH(vertex area)ollA UerHw, sHEEH +H2] 5%
o|stE AAlstH ZHJo=RE $HOR ot ol B ot & HA A=
dute}Eo] o ZH9] 50% olst= Zasti “d Atz tiAlEnh £ =9 = 5 (slow
eye movement)°] YEFIL L1 E7 HolXlt)

N2P#HA= PR 19 45~55%F AMA|stH, KEYTHK-complex)9t 41
W53Ksleep spindle)7t UEh= Zo] £40]1L gt o 204 Hetul= 20% 19t oA
Ueuy, 2704+ BE "ol

N3GA= Muppdolasiie stH, s o 15~20%5 AR

A2 ARFRY] g F2F FUYH(sawthooth) 22| Hu7t UEht N1EH|
FHY Huel fARSHE, 4o g kvt Wi HiEA Aol AAE FRISTH
A B Bigedd 2t 289 BT o F JSt SRR Faste] 1
Z 9%)9lo AR o] Ao UeR}R] gt} sEEF £=mHo] 20~25%S Z}A|SHC)

THOEAARE B9l U &&(leep efficiency)e] BolA Q= ASE I ¢

o, FHAE|(sleep latency)”t 3710 YAV AW & ZHJ A ZHwake time after
sleep onset, WASO)°] 37l = A5 L3t

il

|25 |



oo

Sleep Efficiency

HEE & T MUE & JISAZHBEAMS 20| HE %
0| ctAl HE mi7ix|el AlZHeZ2 LHE gt 100

Sleep Latency

B ES7], Al 80| HE FREH FHO| AXEI|ZX HE

Rem Latency

Bao &=y|, 20| AIAE AlZOIA et Bix ZE Al

TWT(total wake time)

S UMAIZE HANS B0l T ¥ Yoig WK U AlZtE
ojo|, M LT Fosel W 3X 04 XGE HE F 24
Aolol HMO{T 10& 0|42 8 Alsjofo &

TST(total sleep time) & $HAZE R E ofFo olx|Zez J(AR mizix|el Azt
R 1EH4 $=¢ il‘ioﬂfd 4-THz2| MIEHO)THE ol ZtA7|of o3
g 17tk '—FOEK F&5 of|Zh(vertex sharp wave)7t WHEHt= T
2cHA| =9, Y EofM DN H2 M2 oz Fagel Kot
Stage 2 LIEHLID EY® o2 KE & (K-complex)2t =8 &&= (sleep
spindle)7t LIE-HE =3
Stage 3 3ctA| 9, SoloA DEZF(>75uN)el HEHE)ZIZ 20% O| A&
g AXIBHE S8, 7H S 2 MetE T
Stage REM o, o WE S3go| LiEtE 5H MelE T

RDI(respiratory disturbance Index)

ZEZOfR 5

REM supine RDI

HIE £2 Apulol B0 AlsfolAMel SEE0fx|5

NREM supine RDI

BIE F2 AtMl2l B8 AEfol| M| EEFOfX

REM lateral RDI

NREM lateral RDI

s
Yoz =2 Aol B4 yejolMel EEFYRS
Yoz =2 Aol HESE yfolMe EEFGRIS

Obs Al(Obstructive apnea arousal

e HMY SEEXF, FEE2 80| 10X o4 HXEH E2
Cent Al(Central apnea arousal index) |&ZF4M F5EX ¢

A +HAlZE Sote| MA MEE S8 A THALSE LR
ALt S

Hi(hypopnea index) MEES 7|87t 72IM %2 50%0|4 ZAE Aef7} 10XF0|4
X&E T 0|2 Qs HUMAZEITI 4% 0|4 HASE HRE
L

Ar.I(Arousal Index) ZHe x|

F1Ar.I(RERA, Respiratory
effort-related arousal)

3E =Ho 2/ 7y

Spon Ar.[(Spontaneous arousal index)

Rz Ol 24y

Total Ar.I(total arousal index)

& AYX|F, YH F LEL 2450 608 SE US S
FHAZICE Lk U222 A Y UY SE LiEY

WASO(Wake after sleep onset)

E ¥ 2M, & J|BAIZOIN 28 =7 © AlZt BolA
LbErC ZHAIZH

[&A: Iber et al., 2007, Koo and Kim, 2013]




3) SEoINe SH T2 4
B4 £ 2 W =21kl B (electroencephalogram, EEG/ electromyography,
BN 2P SEe] B B & ol 2 24 IS AGT
AR H7HL = Y= 8% 7 HHo|oh o]A2 EEG/EMGY #4& &3l
o|FojA|H, &2 C57BL/6 "2 9 SD =7} o]&HTt TS 484 knockout
A E ARSSHALE 7|20 ZHE 7|Fo] Xl FESS 0|85t LA E EHE
% o
O]'X]”} EEG/EMG #HZ9< {3 2749l <o) 4o A 170€ o449 1
o BT, Sol, G AHE SR A A 4, 3 A2 2

=

¢

_|_,
o,

Tz 9 mg2atd BAL fast fourier transform(FFT) 2] S(1d 7)of 93]
011]‘31 5 10% 99 =2 wakefulness(Wake, W), REM 49, NREM $HOo=Z

Locomotor
Step:1
e Locomotion > 0 i EEG
r Step: 2 v
Active wakefulness |  ves EEG: 55173 ~ 2,133 V2 No EEG/EMG

v 4

NREM sleep ves EEG: 6/(5+0) > 50 ~ 73%

and
EMG: Integral < 0.7 ~ 120pV/sec

o

REM sleep Quiet wekefulness

a2 11, FFT €230 ot EMSEL

[E3: Kohtoh, 2008]
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UY7IsAE 7Isd B7t 710I=

O $HZA4e-53Fd AHsleep actigraphy)

AAAG A7 ZA] Y FA7MEZR 7 AA 9 S-YS =A45to] LA Frieid,
a7l garelEe] ofsh —’FEMMQ} e E FEEC] AFEo] AR 4= Uk AlFe
ZtHsta vlgo] AFshH, Y7159 B7lo] E2o] HH F7|7t A%H o o
H77h 7hssith 18y dEo R ARSE Afole sHttdAA] Blste] AFE d
et 9ojd 4= Sl

L

o

1

el

s
1)

AA £ olyF FEoME BF2 S ]85t 8 2 AIZHAEAIRD),
7+

@ Pentobarbital =+ Al

A FEA EE HE)E 0|83t pentobarbital =AY (pentobarbital-
induced sleep test) ®Ho] 7hdsia WE AU Yo 23E IS & Ue FHIH
=295 grppgos IHA Qrh AIFEZo] ubEAQl pentobarbital®2 SEEE
FHE B2 AN F LUE FUkste] 1§ BE3F AlES AT 5 Aok

i) 3F 9 8-10 vl 9] ufeA EE= HEE ARESHY, A A 2447 5% &
AAAA F 194 6A] Ato]Q] A7gE AlZE Wof xI3¥3tct.

ii) ®= AlE+= pentobarbital £ 45% Aol 5 F(p.o)5tH, pentobarbital:>
40-50 mg/kg(hypnotic dosage, FHAE IX5x)9 =2 7 FAHi.p.)
Elg=

iii) Pentobarbital A2 & ZZ+9] WA SHE Tl &4 H FE7|(sleep

latency)®} 49 A]7H(sleep duration)

rl

i

o
i
ON
o
Ko

v) F %@%7] = pentobarbltalQ EFAESE A

o
_1?3
ﬁ
=,
gQ
=y
=
=
agQ
=
(0]
=y
(0]
&,
o
—
e
)
o

*]Z} = f—i@ﬂ‘ﬂr.
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Experimental procedure ] Expaciment | Sleep duration
male ICR mouse (20-25 g) samples (p.0.) Acoelerauon 2
Pentobarbital (i.p.)
Adaptation Fasting | 45min § .
I
7 days 1day  1:00pm | | | Pentobarbital Pentobarbital

+sleep drug

v
Judgment of sleep and wake

= Loss of righting reflex (sleep)

Recovery of righting reflex (wake) =»

J2! 12. Pentobarbital &% £HA|H

[E2: 255 2|, 2013]

@ locomotor =AY

HAAFE ol&sto F 0|53t Azt F ol AH, $FHE 4= F3, rearings
SAT & 9loH, HE AFEED Fo T 308 o) 20&7F video-tracking system=
&8st SA3l

® Palpebral test

H U O EHo| 209 Ly AL Fl 54 ](restmg state)2 Yt A}F 5=
A s E75t7] Holl Jansenoll 2ol A|HE WHOo 24 F3417 27 (depression)Tt
o]@(relaxation) =S &A3cE F2 SD HE 59| AX| 77} o] &EH, 7|64 AES

Folstal 302 Fol 1087t w2 A1 AUe AE SHAH.

(D A=Y EY

S BUEE AX] 85 SY5k] A S sttt ARREL AntEAA] B2
AR, FESAUE 52 ol 83te] AATES %%?iﬁ‘r. BRI
o5

2Holx] gor He A7 P& FHow T,




UY7IsAE 7Isd B7t 710I=

(7 g=9 1 el A A #(Pittsburgh Sleep Quality Index, PSQI)

PSQI= 193] £21 B71 ZA19F 53] ¥ FXIsk= Abgoll 3t B7Hs Z3tstar
Atk S 109 = AJer 221 B7F AR =, 1853 7719 component=
T Z+ componento4] 082 oFFE oj#{Zo] gtk A YEH, 382 A3t
ol8}SS YeRdlitt 8L ZF component ol et 0~218 Ato|7b Hu, HE7}
=255 $£HY o] Y& RAEZ u|gitt. PSQI & FHEQA £H9 S Hrtsty
‘THEA AS(bad sleepers) I ‘T A ¢S (good sleepers) 0.2 FET 4 Qlch

57 olgel A9 SH A g0 wEy

2

Component 1 @ FH& £Ho|
HE #62 dAlolD, O3 20| HIKSHC

CHES component 1 ®%
ot ELCt 0
HE =Ct 1
&2 Ltesc 2
OF= Lptrt 3

component 1 X%

component 2 : £ FH=
W

1L ER #28 NG, 08 20| Wk
ChEy g
155 ol

0
16-30& OfLh 1
31-602 OfLH 2
602 Ol 3

2. HES #5aS HABIDL, CIST 20| WKL)
e Ha
Rk gt 22 QT 0
x5 39 oot 1
Fg ot 5 2
FY MM E20Y 3

PN |

X2 #5653 H

HO

3. #2 X M52 #5a M2 STt
#29+ #5a 49| B _
4. component 2 M5 Chgit 20| HItstCh

#20} #5302 X4 & component 2 F4
0 0
1=2 1
3-4 2
5=6 3

component 2 & 1

30|



Component 3 : =M 7|zt

TN #48 ZAolL EE O3 20| 8ot
CHES component 3 score
TAIZE Ol 0
6-7A|1Zt 1
5-BA|Zt 2
5A|ZF Olst 3

component 4 : oA £H ot

(1) =3 AZt X5 HOAQ #4 2A) : ___

(2) AAHOIM 2H AIZES AMGIAIR

Aofct AZH#3 2R :
- 2E AZH @1 2H)
M E AIZE

(4) component 45

) X

H 885 AL,

AOAM 2 A7 5
) X 100 =

Ch2dt 20| G715t L:

100 =

St
component 3 &&= :
SN M 32 (%)

component 4 Xz :

Lkt 20| 7o L.

SN +H 32X % component 4 score
85% 0|4 0
75-84% 1
65-74% 2
65% 0|5} 3
component 5 : #=0H Hi5Y
(1) #5b-#5/2 ZAlGIT 2Zte| HE M2
CHE =
R g Z7F A 0
=g ot ofst 1
Tt H 2
FE M =10 3
#5b H __
c M
d&s
e ®le
FEs
g#Es
h @
P
s
(2) #5b-5j THX| HE2| T=E MR
#5b-5) A :




UY7IsAE 7Isd B7t 710I=

(3) component 5 HPE TS 20| HIISIAIR

#5b-5] A component 5 B4
0 0
1-9 1
10-18 2
19-27 3
component 6 : =M 2F 0|8
#7 THE BAGILL T30 20| 5 ISR
CHES component 6 F4
NI = =d s O 0
=g St 0[5t 1
FE St FH 2
S =R R 3

component 7 : HA|Zt 7|5X04

(1) #8 2HE HABIL L2 20| H48 TSR
g 34
Xk B =7t QUACt 0
g gt 0[5} 1
x5t = o 2
Y M ¥ E oM 3

(2) #9 SHIS ZAGIL TS 20| H4E WIS
ChEy B
ol 2 YUCH 0
HX| B2 2HH ACH 1
OLFE 2HJ AU 2
OFF 2 BAJt UAL 3

(3) #81t #9 H+E HSIAIR
(4) component 7 ME S 20| HIISIAIR
#3141 #9 A component 7 A

0

0

iy 1
3= 2
b= 3

DA N

HHA PSQI E=
U= component B8 25 HIAR

#3 2H =

#9 =X He

=X #8 #9 A :

component 5 score : _ __

component 6 % :

5
|
|

component 7

HAHA PSQI

>
|
|

g 13, D=8 a8 2 A}

Bt Ya

Amd

[£3]: Buysse et al., Psychiatry Res, 1989]
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(W) 8% $35 =34 %) A E(nsomnia Severity Index, ISI)

5%%_§¥@ﬂﬂaﬁL%%%%ﬁ%a€} 102 0~4802 BIRIT Bt Ha

0FolA o 28%0] 7hFesitt. 0~782 EHFl Qe A=, 8~ 14@L oFzte]
EBHZo] Y= 208, 15~2182 5359 EUFOE 22 282401134 i 4% e
TR

(th +H LA (Sleep diaries)

i AdZ 7 AA 25 SHARE E8sto] HAAZE, 714AZE JEE b dEe ARE
Akt 7 B4, ol ERT AA AR B3 Aj7tol| dist glolHE YAFel7t Hstha,
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(D) AEA

Rat C6 glioma cell 5 ©]-&5to] A HAEE2(GABA receptor)d] 4= SRlIst=
71d Q75 JAPet. fEo], AFAES] PC12, L2924 EE ERlstq FE2E9 &4
< 8

AYY 5 YES e,

AEEEY 28 713 A5 AR HrolentA 9] <, &4, 2d ¥, mRNA

Aie f2a3 AldE SARCR Bt pd0.05 sEIM FroldE B

= - 9
AEE AHY 5 9ow, Bek ofieh SHL Wekshs Beld AHEE WP, 2o
ASEHR 5) 2 A71F A5 it AY a%E ASALEA EAT S+ Sl
290] 52

AYPEEL C57BL/6 mice, Sprague-Dawley 315{(SD Rat), ICR A7, 1 52
A"lsta 15:A7E IFSIAZ] Fof| A EZof 9HA| A A|ot=t], $Ho| FFS v|E ¢
Q= xS0l HiAE TG, = 42840 dB ©JshH £H(200~300 LUX 12417H/19),

=,

F2(22+3C), = (65+15%) 59 A4S FAGoFsItt. ESE drosophila B2

o]-&3to] ofzt &FA, FHARL T AFE IFP.

i

HAFol 5 891 AJF-2 Caffeine 1 mg/kg £, ¥ A=(300 LUX °JA}F 7-4]), 48
7] A=(Mouse - 1mA 0.3 %7} Rat - 3mA 0.3&27HS Esto] & 4 Utk

g,
2



i A a3E FHrlel] st 5EAEE para—chlorophenylalanine 20
pentobarbital FE-Z 0]85t] +HS FEd FELY, MO R +HE g gl
= °l&sto] £H 2 9 $He AS AT & AUk

(2) Ho]u}A

AAEEY AE713E AEst7] Hsf vl 2upA 9 <, &4, ©id I, mRNA T3
o= ST T 7HA AEQ WP} ofd AUFH9 Hlo|enAL WHIE FHUHO=E

NFATE 223 AP EAZO R Hlwsto] p0.05 $204 S48 wygict

Ch QIXMESAI

clerge] AT RIS /19 LES VIHEAB s 4IE A2 aizon
SA7HE 4 glold R A7 AEsH Aok o] Basit YAlA 2
AH83He ICSD-3 A% 71%0] uet B3, SR 5840, 554 Teiew, 457

g5 Su-2HAol, Asd

o gt SHlo] o] e ZHETE BE S *JEH% St i 48
71Eg 4yt ot

(D A - FARE S Fdshke 873 24
- I A A, dol, s Ak, 2E AR, Fu, A, B¥Y, A8YE T

71 9 og £ 932 vE + e ¥MAY A

@ :7Hl B gE A, 2F, T |8 S
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HA ol o] Ad7|&(disease criteria)S YA5] TEFA7| A= Y= WHE) A0S

_/_"\_
71845 AlEdde® sfof & A

(M= ofotsle] +EFIE(AHD) 71E2 283519 30 o142] Obstructive sleep

apnea(FHJFHEST) SSHIA = HIEA] A9)

D Al AH AT

- BF 1941914 6541 Atel9] ARl Hi

A&HE B-H+HDSM-V)
- A $SHP7E FEQ Pittsburgh Sleep Quality Index (PSQD 57t 53 oj4e
FH3E U ZAE 248 AR, £HY Ho] W2 &

-4 A EE SE X)) ofzigo] YA, Aol AL thAl Fol B4 ke B4,
A A A A UL ALIHA B 4L AR F 13 oy, Aol 274 o4

k=]

(Lh) T/ B A 712 (1A

O 11 =z A]—EH

severity index = 223
- FHANE FEoke o2 A3HFA Z3ho| U= A
F714 AAE5A 9 (periodic limb movement during sleep), &%,

7|®HZ(narcolepsy)

217]740]] )

- BMI 18.5 kg/m?* ©]3} 2 35 kg/m* oJ4F Q1#}
A8E 85t= 4HeE [T FTE 7L Q= &
ZAEA %= B @ 1Y TH

SR EERT

L QAL 2% 3 oY EE 2 AAHGATIIZ U P4 Aol Ut A

- PSQI A+= Br7Rstie o EdS(@HARt £93)° sidste 3% &2 Insomnia

D FZo], £ B5ZZ(sleep apnea), SR B SF(restless legs syndrome),

L SEY Ao 9% vA 5 At WNABARIAS, ABBAY, L5715,

- FEBE 3] dche AR 437 YFE(FEEHIAHR0IE, SAETA, 2444




- A, AAAAA, FHAEFE(AA]: zolpidem, HEZTOIAHAYE, FHAHIE
5E FZ ViYg 5 283 &

- 528 99 FQA A IF =3
- FEZEX]

ek

=

2 AFEA 30g(WF 3%, &5 3% k), 47 20g(HF 27, &5 2% F2)
ZAH25 7HHl/L o)

ZHd AH7E =t AEHE 3% ol

EHZ} EE B4 AY 59 olf=E FHA Aol AT A

1I7HE ojuiel AA7F B =712 FAE A% T A

e po _% o, mor M2 oX
i) o FE B M
N & 41:

O]I

r—ln

. O
>
i)
e
X

of Ther Ye2sl/RAge] G A

O 7Ie
CHT 3L W O AAHEAF ol &
L2 9 AvAel g8} Agel FAPsTh BEEE A4

2) ANEAA

ol&F=71, FAHElA, Yoz AdH(Randomized, controlled trial; RCT)E 7|20 =2
Sttt AIFAA Al R A AL 78S BEE] sho] 71 9€E] (IRB)OIA
45 57t DT gAE Aldo] 2] GRS it o|d, 7|3t SR1do] 7|&
HEE gtk

A 9] AeHda 24, #3738 o] 7I&Eolof ofH, o]F=7to| o]FolX
A%, o= ool s Bdo] FAE i (o AR}, AFEEdA 2HEAR}E ),
HGRA 3, =79 oA 5ol el 7l&sty HEE WS Haskelr] g
P (29l g)o] 7]& =] ojoF gt

ESH F7HR R FEFE v F U= 7IAAENA L] 7 o WA= 17 B4,
Z1ZEHE, A9, AA €5, 98, & 589, 4o HFHF AT, 5, =5
52 &1t Aol2 7&dit
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(3) Htol 2u}A
Qe &EA7 B wolonAd WslE 2

54 hee Y g =
| ZetEo] ] W] A B0 Bk 25

2
= T
Hio| oulA = 7| AE=E ThRt A #HE0
7178& AAstal, TE violeupA9] Ao d/do] Hehtol I 7157 AR 1.
=:|
=2

7 @76
(4) BAA

ol7atd A7 U 7|ZEA 0 22X Ho| U5 EA A
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- &9 A AR AW, 27, 37) 5 ASEA o WR 7 Aol EA:
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O 949 Hee X8 s d840] o, He, BEHA 52 AXE ¢ s ¥eY
1.1. Chi-square test
- % 379 Aolg WL u A8

* HIEJL 5 0|20l 350 Q= AL Fisher's exact test2 Al

1.2. McNemar's test

- 2 vel AF Holg HMEY v ASH

2. F5WST 4ol vmZo] 2Y AL

X g7t W Hlw=0| 27H(CHER, AlE)Y 82 AM8He 24 22y
2.1. Paired T-test : & W9 A% 2}o]E vwT u] ALRE

2.1.1. Wilcoxon's signed-ranks T-test

- & Ue A Ao] WT A, W R ATEES mEA G 49 A48
2.2. Independent T-test : 5 w7t9] A}o]& H|nE wf ALE-E

2.2.1. Wilcoxon’'s signed-ranks T-test

- £ 2709 Ao] M A|, W4 Bus} AFEmt

e
=)
it
A
52
rir
o
o
>,
oo
ol

2.3. Linear mixed effect model
- §a54 W AR 24 AHol 33 o4 A% A8

o
* W AIA Zto] ZEA A X(covariance structure)S ZA

9'2
=
HIr
1=
=2
ikl
ol
ok
4>
30
rr
H
ne
o
2
'ﬂ
1o

F7|(slope), linear function? XM(intercept) S
effect) E= 2R §1Hrandom effect)Q {EE ZH5I0] model@tt] E&Hmixed effect)std

St A o
H83 4 g

9
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% 9T U MIZE0| IHHEZ, AFR, AET2 5)Y 22 AgHs 24 2YY
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3.2. Kruskal Wallis test : w= 7FQ] X}o]| v A], ®H<=9] Ex7}

3.1. ANOVA(Analysis of variance) : o 7t9] Z}o]& H|wg uf A}

BIEEES O2E HO2 WEY 4 US

O = 9 sample size?} 30 O[AQ1 AR, SHISHHZ|E 0|25}
3

T8 AA "2 Kolmogorov-Smirnov test, Shapiro-Wilk test

AS. YHHOZ p valueZt 0.05 O|THY AL, HFAREIE MZX| Y=

AN SHY 7|E0N HAREE M2 427t A 2282 p Value7f 0. 05 0|

marginaldt p valueE EQI5I7 Lt Q-Q plot2 |90Z2 2RIl 5§ AKX}
o

Jeu SY=ergels E28H0| HEsks 2HHO| Fo2Y
—

28I Gt 7130 BN 32 EE RULED I
30 OIMOIRIT SH= FF4 ZHO| WRF 4 US. Edt 300
s g D6l WOERl 71F0| EX| 22 4 UAS
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P
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4.1. ANCOVA
- BAs5tuA} o= W4E 2d | Z¥(covariate) 02

4.2. Linear mixed effect model

- A5t o= W4E 2l Y Z¥E(covariate) 02

g 4% randomization

=

4

4

O Randomized Clinical TrialGA A1) randomizatione 5 AT ol A
HEE, WHASE SAY 5 e AAY A7, 1Y $A90 8] baseline®] 40l
T 7t Zolg Hole A IAT # U2, olE FE, AL T HFE IHF
(covariate) 22 modeld] ESAA BASH &= L. 18 75

block® 2 A5t randomization TAIONA FSF2YEE o2 U] E4IES

o)
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oo




el

N s

"A737154% 715744 37t 7Ho| =M LA HA]- a7l =

)

= XA 0]0’
E"F}}\'ﬁ‘

o
filo

1y

(g
R
=2
)
!
e o
o

. 2018 (http://www.mindpost.or.kr/news)

A<
i i
CAgoE SAo GHE. 2018 (http://www.mindpost.or.kr

et AE8ES], www.sleepnet.or.kr
9] +HFA 7154 S99 B7P, 2013
A

| 7157 A, 2004

o,
2
Fol
1o
4
H oo
"
s
>
r

Adib-Hajbaghery M, Mousavi SN. The effects of chamomile extract on sleep
quality among elderly people: A clinical trial. Complement Ther Med
35:109-114, 2017

. Askari VR, Baradaran Rahimi V, Ghorbani A, Rakhshandeh H. Hypnotic effect

of ocimum basilicum on pentobarbital-induced sleep in mice. Iran Red
Crescent Med J 27:18(7):e24261, 2016

. Baradaran Rahimi V, Askari VR, Tajani AS, Hosseini A, Rakhshandeh H.

Evaluation of the sleep-prolonging effect of Lagenaria vulgaris and Cucurbita

pepo extracts on pentobarbital-Induced sleep and possible mechanisms of
action. Medicina (Kaunas) 54(4):55, 2018

10. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh

Sleep Quality Index: a new instrument for psychiatric practice and research.
Psychiatry Res 28(2):193-213, 1989

11. Byun]JI, Shin YY, Chung SE, Shin WC. Safety and efficacy of gamma-aminobutyric

acid from fermented rice germ in patients with insomnia symptoms: A

randomized, double-blind trial. ] Clin Neurol14(3):291-295, 2018



UY7IsAE 7Isd B7t 710I=

12,

13.

14.

15.

16.

17.

18.

19

20.

Caro DC, Rivera DE, Ocampo Y, Franco LA, Salas RD. Pharmacological
evaluation of Mentha spicata L. and Plantago major L., medicinal plants used
to treat anxiety and insomnia in colombian caribbean coast. Evid Based

Complement Alternat Med 2018:5921514, 2018

Cho YW, Song ML, Morin CM. Validation of a Korean version of the insomnia
severity index. J Clin Neurol 10(3):210-5, 2014

Choi HS, Ko BS, Kim HD, Hong KB, Suh HJ. Effect of valerian/hop mixture on
sleep-related behaviors in drosophila melanogaster. Biol Pharm Bull
40(7):1101-1110, 2017

Clifford BS, Thomas ES, Jun L. Hypothalamic regulation of sleep and circadian
rhythms, Nature 437:1257-1263, 2005

Damjuti W, Fuangfoo T, Palanuvej C, Li T, Ruangrungsi N. Leptocarpus
disjunctus prolongs sleeping time and increases nonrapid eye movement sleep
with additional anxiolytic capacity. ] Adv Pharm Technol Res 8(3):97-101,
2017

Deshpande A, Irani N, Balakrishnan R. Study protocol and rationale for a
prospective, randomized, double-blind, placebo-controlled study to evaluate
the effects of Ashwagandha (Withania somnifera) extract on nonrestorative
sleep. Medicine (Baltimore)97(26):e11299, 2018

Erman MK. Sleep architecture and its relationship to insomnia. ] Clin
Psychiatry 62 Suppl 10:9-17, 2001

Forouzanfar F, Ghorbani A, Hosseini M, Rakhshandeh H. Hydroalcoholic
extract of needles of Pinus eldarica enhances pentobarbital-induced

sleep: possible involvement of GABAergic system. Avicenna ] Phytomed

0(4):449-457, 2016

Forouzanfar F, Hosseini A, Amiri MS, Rakhshandeh H. Potentiating effects of

Perovskia abrotanoides Karel. on pentobarbital-induced sleep. Avicenna ]
Phytomed 7(3):214-222, 2017

42



21,

22.

23.

24.

25

20.

27,

28.

29.

Forouzanfar F, Vahedi MM, Aghaei A, Rakhshandeh H. Hydroalcoholic extract
of cuscuta epithymum enhances pentobarbitalinduced sleep: possible
involvement of GABAergic System. Curr Drug Discov Technol 17(3):332-337,
2020

Gonzélez-Trujano ME, Brindis F, Lopez-Ruiz E, Ramirez-Salado I, Martinez A,
Pellicer F. Depressant effects of Salvia divinorum involve disruption of

physiological sSleep. Phytother Res 30(7):1137-1145, 2016

Guerrero FA, Medina GM. Effect of a medicinal plant (Passiflora incarnata L)

on sleep. Sleep Sci 10(3):96-100, 2017
Hajiaghaee R, Faizi M, Shahmohammadi Z, Abdollahnejad F, Naghdibadi H,

Najafi F, Razmi A. Hydroalcoholic extract of Myrtus communis can alter

anxiety and sleep parameters: a behavioural and EEG sleep pattern study in
mice and rats. Pharm Biol 54(10):2141-2148, 2016

Hamedi S, Forouzanfar F, Rakhshandeh H, Arian A. Hypnotic Effect of
Portulaca oleracea on pentobarbital-induced sleep in mice. Curr Drug Discov
Technol 16(2):198-203, 2019

Hong KB, Han SH, Park Y, Suh HJ, Choi HS. Romaine lettuce/skullcap mixture

improves sleep behavior in vertebrate models. Biol Pharm Bull 41(8):1269-1276,
2018

Hosseini A, Sobhanifar MA, Forouzanfar F, Aghaee A, Rakhshandeh H.
Hypnotic effect of red cabbage (Brassica oleracea) on pentobarbital-induced
sleep in mice. ] Pharm Bioallied Sci 10(1):48-53, 2018

Iber C, Ancoli-Israel S, Chesson A, Quan SF. The AASM manual ofr the scoring
of sleep and associated events: rules, terminology and technical specifications,

1% ed. Westchester, IL: American Academy of Sleep Mdeicine, 2007

Janto K, Prichard JR, Pusalavidyasagar S. An update on dual orexin receptor
antagonists and their potential role in insomnia therapeutics. J Clin Sleep Med
14(8):1399-1408, 2018

Y



UY7IsAE 7Isd B7t 710I=

30.

31

32.

33.

34.

35.

36.

37.

38.

o

Jo K, Choi HS, Jeon S, Ahn CW, Suh HJ. Nelumbo nucifera seed extract
promotes sleep in drosophila melanogaster. Biol Pharm Bull 41(3):399-408,
2018

Jo K, Jeon S, Ahn CW, Han SH, Suh HJ. Changes in drosophila melanogaster
sleep-wake behavior due to Lotus (Nelumbo nucifera) seed and Hwang Jeong

(Polygonatum sibiricum) Extracts. Prev Nutr Food Sci 22(4):293-299, 2017

Jo K, Kim H, Choi HS, Lee SS, Bang MH, Suh HJ. Isolation of a sleep-promoting
compound from Polygonatum sibiricum rhizome. Food Sci Biotechnol
27(6):1833-1842, 2018

Jo K, Suh HJ, Choi HS. Polygonatum sibiricum rhizome promotes sleep by
regulating non-rapid eye movement and GABAergic/serotonergic receptors

in rodent models. Biomed Pharmacother 105:167-175, 2018
Kaushik MK, Kaul SC, Wadhwa R, Yanagisawa M, Urade Y. Triethylene glycol,

an active component of Ashwagandha (Withania somnifera) leaves, is

responsible for sleep induction. PLoS One 212(2):e0172508, 2017

Kholmanskiy A, Zaytseva N. Chiral factor of circadian rhythm of human
physiology, Int ] Res Pharm Biosci 5(4):6-10, 2018

Kim GH, Kim Y, Yoon S, Kim SJ, Yi SS. Sleep-inducing effect of Passiflora
incarnata L. extract by single and repeated oral administration in rodent

animals. Food Sci Nutr 8(1):557-566, 2019

Kim HC. Neuroanatomy of Sleep-Wake Regulation and its Application to
Pharmacotherapy. Korean J Psychopharmacol 18(3):133-142, 2007

Ko YH, Shim KY, Lee SY, Jang CG. Evodiamine reduces caffeine-induced sleep
disturbances and excitation in mice. Biomol Ther (Seoul) 26(5):432-438, 2018

Kohtoh S. Algorithm for sleep scoring in experimental animals based on fast
Fourier transform power spectrum analysis of the electroencephalogram.

Sleep Biol Rhythms 6:163-171, 2008

44



40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Koo DL, Kim JH. The physiology of normal sleep. Hanyang Med Rev
33:190-196, 2013

Lemoine P, Bablon JC, Da Silva C. A combination of melatonin, vitamin B6 and
medicinal plants in the treatment of mild-to-moderate insomnia: A

prospective pilot study. Complement Ther Med 45:104-108, 2019

Magaji MG, Musa AM, Abdullahi MI, Ya'u J, Hussaini IM. Isolation of bergenin
from the root bark of Securinega virosa and evaluation of its potential sleep

promoting effect. Avicenna ] Phytomed 5(6):587-596, 2015

Marvin JS, Borghuis BG, Tian L, Cichon J, Harnett MT, Akerboom J, Gordus A,
Renninger SL, Chen TW, Bargmann CI, Orger MB, Schreiter ER, Demb JB, Gan
WB, Hires SA, Looger LL. An optimized fluorescent probe for visualizing
glutamate neurotransmission. Nat Methods 10(2):162-70, 2013

Nishimon S, Yamaguchi M, Muraki H, Sakai N, Nishino S. Intraperitoneal
injection of ginkgolide B, a major active compound of Ginkgo biloba,
dose-dependently increases the amount of wake and decreases non-rapid eye
movement sleep in C57BL/6 mice. Neurosci Lett 722:134832, 2020

Rahimi S, Alaei H, Reisi P, Zolfaghari B, Siahmard Z, Pourshanazari A. The
effect of hydro-alcoholic of Phoenix Dactylifera extract on sleep and EEG in

rat. Avicenna ] Phytomed 27(6):511-518, 2017

Sateia MJ. International classification of sleep disorders-Third edition. Chest

146(5):1387-1394, 2014

Smyth C. The Pittsburgh Sleep Quality Index (PSQI). J Gerontol Nurs
25(12):10-11, 1999

Sohn SI, Kim DH, Lee MY, Cho YW. The reliability and validity of the Korean
version of the Pittsburgh Sleep Quality Index. Sleep Breath 16(3):803-12, 2012

SunY, Zhang N, QuY, Cao Y, LiJ, Yang Y, Yang T, Sun Y. Shuangxia decoction
alleviates p-chlorophenylalanine induced insomnia through the modification

of serotonergic and immune system. Metab Brain Dis 35(2):315-325, 2020

45 |



UY7IsAE 7Isd B7t 710I=

50.

51,

52,

33

Xu]J, Huang L, Sun GP. Urinary 6-sulfatoxymelatonin level and breast cancer

risk: systematic review and meta-analysis. Sci Rep 7:5353, 2017

Yan Y, Li Q, DU HZ, Shen CX, Li AP, Pei XP, DU CH, Qin XM. Determination
of five neurotransmitters in the rat brain for the study of the hypnotic effects
of Ziziphi Spinosae Semen aqueous extract on insomnia rat model by
UPLC-MS/MS. Chin J Nat Med17(7):551-560, 2019

Zhuo K, Gao C, Wang X, Zhang C, Wang Z.Stress and sleep: a survey based on
wearable sleep trackers among medical and nursing staff in Wuhan during the

COVID-19 pandemic. Gen Psychiatr 33(3):e100260, 2020

https://www.silversurfers.com/health/diet-exercise/oh-to-sleep/

46 |



JISAME 7158 Bt 710|=(TEQ CHHA)

(o] (e]
1735, B4,

olA]

, A2A, oI,

oJglo}

o
i,

9E,

]

PP,

A7

¥

S 7

&9

(043-719-4402, 4409, 4416, 4417, 4419, 4422,

4428, 4429)

< Al
S |




SPEN

NBISHS 718 871 ol

LiA)

—

L)

3

ol0

(I]

1 MDY L Be gLt

4|0
00| x| “ =28l

X2
| ST

=~

. Alok
=
Aofx

Al
—_
o

|
A
i

=l
o
ol




