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Effects of
Sleep deprivation

- [rritability

- Cognitive impairment

- Memory lapses or loss *

- Impaired moral i ¥

judgement
- Severe yawning
- Hallucinations
- Symptoms similar
to ADHD

- Increased heart rate variability
Risk of heart disease

- Decreased reaction
. time and accuracy
- Tremors

- Impaired immune —&+— - Aches
J

system
Other:
s .- Growth suppression
- Risk of diabetes ———— 5 W - Risk of obesity
Type 2 Y41\ - Decreased
temperature
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. Insomnia e 0|29} Aol Y
- - - L

o insomnialisiaverylcommonlcomplainty _
T ———— | o o
ElChronicinsomnia:t10:15%! |

oY insomnialisdefined|aslalsleepldisorder, p i S g S

associatedRwithdifficultydinitiatingKor,
Woke up feeling [ 249 R0 61%
mmm un-refreshed ° g °

Z%I 1] Every night Snored 24% “ 40%
1 A few nights per week e
O A few nights per month o
Had difficulty T k!
O Rarely falling asleep 14% n 38({? R
M Never s ‘
Y
Woke up loo early .
and could not get | 11% “ 36%
N=1,506 back to sleep
i 0% 20% 40% 60% 80% 100%
_ 549% Prevalence
1l 0
| | in Am&l’ica Every night/day or almost every night/day  mA few nights/days a week

Source: Harvard Medical School, 2008; National Sleep Foundation US, 2011.
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o lm l
15-19 20-29 30-39 40-49 50-59 60-69 >70 0
(n=5,622) Age group (years)

Insomnia

B No Insomnia

Depression Anxiety

Alcohol
abuse

Drug
abuse

Source : Obayon, I Psychiatr Res, 1997 {Left); Brestau et al., Bial Psychiatey, 1996 {Right).
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“#.-  Sleeponomics (Sleep + Economics) 2270m

GBI Research

Global Business Intelligence

Sleep Disorders
Market to 2017, 2011

The Nework Times 2007 Nov.

!

American ‘Sleeponomics’

In_2010; the sleep dssorders market

} Packaged|

r _ Sleeping Pills:
Facts

kS - AGlobal Strategic
companiosandmarkets.com ‘ Business Report' 2010

Sleep aids products in
the US market, 2808

& The global steeplng pﬂl& ma .

2 |l|""|'«l:ll' ‘._“r.'

gin20110028  kingpin22@kgclifengin.com 010110 0] 2M= KGCSIOIZOHEIOl SoiQi0l =&, By L SAME = ASLICH



A

(6/55)
2:27PM

A A . a9
Loizo) 2zH| F2 WAMAIZE OECD BH
smay AR RUAYEARATG a2 R = it ety
: 5 540
et 500
1949 . U 520
970104 Vrgmaed e 500
;:_:_H'.,j\","_; i wi' wli wah
" Ny Summe S S *|
Vings ¥ Tigees®  Sewsstd  Some? w0 |
Teed  Yuws®  Yome' Gams? eamed
et Ve Ggeed’ g’ aalf
(R Pl S, S g H
Hﬂ ' u. 1 g 4 f 181 H 420
Saame S S Smae S 16% 0
s umsy ‘msd ) & o f%\‘\ & ¢ ﬁp@ & S @”’@\\\*@ ' gﬁ,,@ «
2008 2009 2010 2011 2012 N
—\\ ’\

ZFA|ZE: OECD 29|

\\Sl4

Zfﬁi oscb 12

Average hours actually worked — Suicide rates
Hours per year per person in paid employment Age-standardised rates per 100 000 population, 2011 o latm uuni!abk year
10 2092 or latas! avaifable year 2000 or lirs| available year 35
2500 0
- *
*
2000 stea 2
e,
+*  »
322 5 [ 20
1500 by @ L [ 11 11111
it | 15
} L
1000 | :
11 10
500 11 5
LSRR AN) il
0 - XK TR R - R R 0 . . ’
N o%\@%% &" > e SO SFSFESEE & FET «\‘655’& «\M‘* S& & SPFFEEFE FSEE TEF EE S Ft 7@ T F W oS OFL T T FLE T ST FESE
R . \ . . - —_— N
gin20110028  kingpin22@kgc!ifengin.com 010110 0l EME KGCEHOIZHRI2l Slelol =&, By & SAE = glslt



gin20110028

.- Sedative-hypnotics (Sleep drugs)
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Class/Drug

Mechanism of action

Adverse effects

BZDs

Estazolam, flurazepam,

guazepam, triazolam

Non-BZDs
Zolpidem, zaleplon

Antidepressants
Trazodone

Amitriptyline

Mirtazapine

Antihistamines
Diphenhydramine

CNS effect due to allosteric interactions of BZD receptors
with GABA, receptors facilitating opening of chloride
channels

Interact with GABA, receptor complex at binding
domains located near to or allosterically coupled to BZD
receptors

Weak but selective blockade of 5-HT reuptake at the
presynaptic neuronal membrane; metabolite blocks CNS
5-HT, receptors

Blocks reuptake of NE and 5-HT at the neuronal membrane

A1l

Antagonist at central presynaptic a,-adrenergic

" autoreceptors and heteroreceptors; antagsmst at CNs

5-HT, and 5-HT, receptors

First generation antihistamine that is an antagonist at the
histamine H, receptor

Sedation, confusion,
anterograde amnesia

Dizziness, somnolence

Weight changes,
sweating, priapism

— Ly
L
LI d

Weight gain, bloating,
CV changes

’I‘Apﬁéﬁte, Pserum
Cholesterol, T'TG

Dizziness, somnolence

Source : Borja and Daniel, Clinical Therapeutics 28, 2006.
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bt N D o d ' f - - {8/55)
rugs in aeve opment or iInsomnia 2:27 PM
- N
Drug name Pharmacological action Company Develop. phase
Silenor® {doxepinj} Histamine H, and H, receptors antaganist Somaxon Approved
,, . _ US/EU decisions
Ciltyri®, Eplivanserin 5-HT,, antagonist Sanofi-Aventis e-xpfecte d in 2009
ORG 50081
A . 5-HT, antagonist, histamine H, antagonist Schering-Plough Phase IlI
(esmirtazapine)
Tasimelte, VEC-162 Melatonin receptor agonist Vanda Pharmaceuticals Phase Il
Almorexant, ACT-078573 Orexin OX, and OX, receptors antagonist Actelion Phase 1l
Pimavanserin, ACP-103 5-HT,, inverse agonist Acadia Phase II
PD-200.360 Voltage-gated calcium channel ol Phase Il
R aipha{2}delta subunit modulator o
LY2624803, HY10275 5-HT,, and histamine H, antagonist Eli Lilly, Hypnion Phase it
TIK-301, LY156735 Melatonin agonist, 5-HT,. antagonist Tikvah Pharmaceuticals Phase II
2t
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Valerian Chamomile

® Due to the increase in insomnia, natural
sleep aids are becoming more popular,

® More than 1.6 million American adults
use natural sleep aids (National Health
Survey, USA).
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PD Lealhwood, F Chaufiard. E Hatlk Pharmacology .., 1982 - Elsevier
- The sflect of an aqueous extract of valerian (Valeriana officinalis L ) root gr " s Sessmeis @it s T
- il sleep measures was stud ed on 128 people Each person received 9 sampl JouRsALYf
placebo, 3 containing 400 mg valerian extract and 3 containing a propriela MIDICINES
Cited by 203 - Related arlizles - All § versions LLSEVILR

ale sleep: 2 ¢ iew and meta-analysi Pl w1 .

S Bent, A Padula, D Moore, M Patterson .. - The Americar: journal of ..., 2C Valerian _fﬂf _Sleﬂlﬂ A Systematic Review and

Insomnia affects approximately one-third of the adult population and contribi Meta-Analysis
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Sleep stages

® Two alternating types of sleep : NREM and REM

{13/58)
2:27 PM

- NREM (Non-Rapid Eye Movement): 75% of sleeping time, stage 3-4: slow wave sleep

- REM (Rapid Eye Movement) : 25% of sleeping time, paradoxical sleep

Typical sleep structure of hgman .

Sleep structures for animals
W -WREIEE W

| I—

Selhsded = -

—L;==—_\lI

~

Figure 1: Hypnogram for a normal adult?

Awake

REM

—_

Sleep stages

3 4 5 6

Hours of night

Source : Erman, J Clin Psychiatry 62, 2001.

| [ Awake [] REM

B slow-wave

slecp
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Sleep signal

SLEEP-PROMOTING SYSTEM

"""" - Hypocretin

BF
{Extraceliular
adnosine)

Motor contro

— Excitatory input
— Inhibitory inout

.

WAKE-PROMOTING SYSTEM

Norepinephrinc

Seratonin

Hypptﬁaﬁia}n us

“-  Sleep regulation zarmw

Arousal signal

Histamine

..y Arousal centers

L

’

2 ORX
N

; (™)

\C
TMN Awaka
\ Raphe / "
T
\/ on

. Ach

B GABA/Ga
= His
DA

[l NE

O SHT

O AChrecq;

VLo
cVLPO

("1

Source : Saper et al., Nature 437, 2005; Mignot et al., Nature Neuroscience supplement 5, 2002.
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“+  Hypnotic mechanism 227

SLEEP-PROMOTING SYSTEM WAKE-PROMOTING SYSTEM

His t-m@e

GABA A receplor

benzodiazapine
(BDZ) binding site

benzodiazapine
gainima

sub-unit

post-synaptic membrane

cytoplasm

Source : CNS forum,

gin20110028  kingpin22@kgclifengin.com 010110 0] 2A= KGCRIO|EQHE Ol So/el0] =&, 2y Y SAE £ ASLICH



sy - = 16755
“LoIn vitro A T 7|k ]

F ﬂ
MAMGEEZ —.—g-ﬂll Z5HetA (Receptor binding assay)
Measurement of radioactivity
d O and data analysis
Radioligand Test articles 15001
([3H] flumazenil)  (extracts and compounds) z w| HHE
BN

é’ © SB 228357 | -\

S PR
Membrane e hcubation >, S =S e
preparation Receptors \\ /
y i _J  Separation we 1

| . - . (e ;'I —
— . e, S

. =

gin20110028  kingpin22@kgclifengin.com 010110 0l A= KGc2tolZoHA el Soglo] =&,

0
%
0
¥o
Ju
>
o
1
g0
i}
[
O



“Le n vitro 2/d ™ 7HH )

2:27 Pm
P N
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== THGE Aldl (pentobarbital) s

b b
Experimental procedure . Sleep duration
Experiment
Acceleratlon
male ICR mouse (20-25 g) Samples (p.o.)
Pentobarbital (i.p.)
Adaptation Fasting 45 min .
BT S A SRR S5 S L ] BTSSR W o Y\ . U ¥
7 days 1 day 1:00 pm : Pentobarbital Pentobarbital
+ sleep drug
W
Judgment of sleep and wake
<« Loss of righting reflex (sleep)
Recovery of righting reflex (wake)
A\ J
kingpin22@kgclifengin.com 010110 0] 2AM= KGCSIOIZHEI Ol £2/gi0| =&, BHE L SAIE £ ASLICH




P E2ANIZ BM (EEG & EMG) )

X 3
[Surgery ] Experimental_p_r ocedure EEG/EMG recording
male C57BL/6N mouse (30 g) EEG: electroencephalogram Vehicle Drug
EMG: electromyogram (baseline) treatment
Control ~ )
Adaptation g
EEG 2:3 Surgery and recovery  (recording condition) § 5 pm L Spm
(R R T L . . I
EEa s 7 days 4 day 1stday (24 h) 2" day (24 h)
EMG .....

[ Typical EEG, EMG, and FFT spectra in C57BL/6N mice ]

Wake NREMS REMS
EEG | gy pibosli "Mﬂ“ o ,,}‘J}MHYM e
__jio0pv
1s
EMG M"MW’" I ——— YL Y\ 1 - T U ————
) 2] Delta wave [ Theta wave
(0.5-4 Hz) (6-10 Hz)
FFT
[ b 1 i L U 11| TP
0 10 20 0 10 20| | O 10 20
Frequency (Hz) Frequency (Hz) Frequency (Hz)
. o
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Polysom nograp hy ( PSG) Figure 1: Hypnogram for a normal adult®
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Tt a2t of Eilioplarmacolosy 132 (2010) 425-252

Contants hisis available al SciencaDirect

s Journal of Ethnopharmacology
e b

journal homapaga: www alsaviar.comziocata/jothpharm

Hypnotic effects and binding studies for GABA4 and 5-HT¢ receptors of
traditional medicinal plants used in Asia for insomnia

Sueng-Mock Cha * ", Maketa Shimizu?, C. Justin Lee', Dae-Seok Han*, Cheol-Kyun Jung?,
it A (T Fa—

» Ruse g & Aot zal Craisusy 0 {20171 94932
o

Conlenlé lista pvailable al SciVares Sci

Bioorganic & Medicinal Che;

ethanol extract and its major flavonoid constituent

Suengmok Cho*", Ji-Hae Park* Ae Nim P'ae®, Daeseok Han*, Dong}
s " s PR NI P
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Sl Bt Bracheel 210 12201225 2012
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Effect of the Licorice Flavonoid Isoliquirit]
Architecture and Profile in Mice
Suengmok Cho, Minseok Yaon, Dongseo Kim, Jin-Soo Kim, Heyjin j
[Y T S E— CWT
M v et il Myt 8 Wt b (i
Contenis Hes available al SciVerso SciancaDiract
\ Biochemical and Biophysical Research Communications
S|

VIR journal homepaga: www.elsevier.com/lacata/ybhre
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Isoliquiritigenin, a chalcone compound, is a positive allosteric modulator
of GABA, receptors and shows hypnotic effects

Ssuengmok Cho®®, Sojin Kim¢, Zhenhua Jin¢, Hyejin Yang?, Daeseok Han®, Nam-In Baek, Jinho Jo
Chang-Won Cho?, Ji-Hae Park %, Makoto Shimizu®**', Young-Ho Jin°*!

*hhers Fond Keumar b bttty Cosagnam 461740 Srpubiy of Lasng

 Lepartment of Apphied Biologscal Lhemuiry, the Uiversicy of lokye. Tokyo 1)1-8657. japan

* Departuent of Physiwlagy. School of miediciis, K ying Iice Universug, Sevui 130-791. Krpubliv of Korea

9Graduale School of Biotechmology & Instituts 4f file % knces & Resources, Kyunig died Unsrussity, Yongin 4H46-70i, Repubhc of Korea
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Food Chemistry CHEMISTRY

LSEVIER journai h tw isavier.com/ /

Phlorotannins of the edible brown seaweed Eckionia cava Kjellman induce sleep
via positive allosteric modulation of gamma-aminobutyric acid type
A-benzodiazepine receptor: A novel neurological activity of seaweed polyphenols
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“L.+  Screening (e

[ h l e " : Extracts  1C;, (mg/ml)
_ . _ | g
Green Red Brown | o 1001 SFCM 039
! . s £ A ECK-E 0.1269
seaweeds seaweeds | | seaweeds | £ ¥
. - L o iy _,J- EE 601
Q @©
U E |
Methanol (80%) extracts £33 °
(Jeju Bioresource Extract Bank) aRT 20
............................. g 01
| 107 207 10° 10° 10!
GABAA"BZE recep;or binding assay | Concentration of extracts (mg/ml)

e ————— e ———— e e

e The edible brown seaweed E. cava is distributed
in the coastal areas of Korea and Japan.

e One of the major seaweeds utilized industrially
in Jeju island of Korea.
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"+ Optimization of extraction conditions 2227 o

Response surface methodology (RSM)

SR e Al Iyg——

[ iIndependent variables ] [ 3D response model plots ]

Range and levels

Independent variables Symbol
-1.682 -1 0 1 +1.682
Ethanol concentration (%, v/v) X, 55 63 75 87 95
Extraction temperature (°C) X, 40 48 60 72 80
Extraction time (h) X 6 9.6 15 20.4 24

[ Dependent variables ]

R? =0.910

i
=
-
Y,: Total phlorotannin " o
§ 100
content (TPhC) -
a 80
Y,: Yield of phlorotannins 3
ey -
300 350 400 450 500 550 X, 15-15 X X, 15-15 X

Y.: Sleep duration

TPhC (mg PGE/g)

4t

SAE = gl&LIC

He
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Purification of phlorotannins (PRT)

{27/55)
2:27 Pm

80 1 mmmm Adsorption capacity b 80 g
s —— Desorption capacity -
2 = 5 60% g
S0 60 - = 60 =
20 ] E 4. N
© téo G] 40% %
a
2 < 40 a0 - 40 s
S ©n — £
c 2 = g
o B Q 9
iy £ *,'.3
2 3 20 = -
o c
g :
< 3
0 . ® o ©O
HP-20 SP-850 XAD-7HP XAD-2 0 1 2 3 5
Macroporous adsorption resins Bed volume
Langmuir (45°C) 120 1 Langmuir model 120 1  Freundlich model
100
Q.= (129.70)/(2.848+C,) g 80 | g
[0
(R2=0.9947) . 2
E E
. . Q 40 o
Freundlich (45°C) 2 =
Qe = 32.9605128 ol

0 2 q

6

8

10

12

0 2

4

8

2—
(R*=0.9471) Ce (mg PGE/mL) C, (mg PGE/mL)
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*7.-  Purification of phlorotannins (PRT) il

Sample CPhE FPhP 800 b efore (CPhE)
600 Dleckol
TPhC o=
452+10.1 905+12.7 << 400 -
(mg PGE/g) £
200 \
Dieckol J oo G MJ__M,_ﬁL_J.,,..,-fokL___-‘___ o
ecko 51.8+3.8 85.6+2.4 0 ey T : :
(mg/g) 0 10 20 30 40
Retention time (min)
Arsepic 180+2.2 48+1.3
(ng/g) 800 —
After (FPhP) Rl
600 —
2
g 400~
200 m
o ]‘\a\_ t M\UML—A/\}LA
I I ] ] I
0 10 20 30 40
Retention time (min)
)
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Effects of PRT on sleep profiles

{29/55)
2:27 PM

[ Representative examples of EEG and EMG signals and corresponding hypnograms ]
Vehicle DzP (6 mg/kg) PRT (500 mg/kg)
EEG st S it EEG reessmess i sttt | EEG st et 0 S 1
EMG- oo o e———— EM " EMG =
l\‘l\é::‘(g Wake ¥ = Wake ‘
NREMS s g e Nﬁémza = LT s I T 1
17:00 18;00 19:00 20:00 17:00 18:00 19:00 20:00 17;00 181:00 19‘:00 20:00
Clock time Clock time Clock time
[Jvehicle HEPRT []DZP. .
£ 60 g e 100 3 NREMS = R
£ 0T < NN
e = E 6 REMS
e L
= 20 it [ é 25 - Ei g 2 ﬁ Eﬁ
ég 0 < 0 - < 0 tffiii
(mg/kg) 125 250 500 6 (mg/kg) 125 (mg/kg) 125

Source: Cho et al., Psychophamacology, 2014.
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Time spent in each stage (min)
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Effects of PRT on sleep profiles

O Vehicle @ PRT (500 mg/kg)

o N =2 O

60 7'y

40 -

20

o -, FryrrrvrrrrvrrrfrrTERETFTTIrerey
17:00  23:00 05:00 11:00  17:00

Clock time

Source: Cho et al., Psychophamacology, 2014.
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O Vehicle @ DzP (6 mg/kg)

60 1y * NREMS
40 { *ldues
X
20 -
0 .

6

4

2

0

60 - L wake
v

40 A

20 1
*::

0 7 e =
17:00 23:00 05:00 11:00 17:00

Clock time
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%
i)
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------ Vehicle
— DzP (6 mg/kg)

Delta activity
{% of vehicle)

-
o

150

Power density of
NREMS (%)
w

0
0 5 10 15 20
Frequency (Hz)
------ Vehicle
— PRT (500 mg/kg)
Delta activity
{% of vehicle)
ua 10 ; 150
%‘g 100
& n
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“amazon

| Shop by

\

Department ~ Search

1-16 of 7.188 resuls for “valerian’

Health & Personal Care >
Sleep & Snoring Auds

valelian Wubitionai
Supplements
+ Ses more

Grocery & Gourmet Food »
Herbal Tea Beverages
Tea Samplers

Patio, Lawn & Garden>
Herh Flantg & Sesads

+ See AH 25 Departmenis

Eligibste for Free Shipping

Free Shipping by Amazon

Health & Personal Care Formai
Liguids

Capsules

Tablets

Drops

Fuwders

* See mare

Heaith & Personal Care Feature
Natural
Crganic

Al - valerian

Relaled Searches solus sleep aid valerian mot, valetian tea

e Ho

NOW Foods Valenan Root, 500mg, :

by Worww Foodls

$9.11 (30.04Count) Subscriba & Save
Save more with monthly Subscibe & Save dglivarh

$8.59 (50 04/Caunt) 2288 L Prdme
Get il by Monday, Mar 23

Iate Buying G
$6.03 new (130

Nature's Way Valerian Root, 530 mg
Dy Nature's Wway
$6.80 (S0.07/Count) 8444

Ko Buying Choitas
§$4.25 naw (14 affarsy

Nature's Answer Alcohol-Free Valeriz

$16.64 (§7 BUF1 Oz2) 82388 Prime
Getilhy Monday, Mar 23

Kare Buying Chaites
$10.33 new 124 ¢

A
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R

EMG

: =TI
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crc et

EIVIG it 0000l
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*7.«  GABAergic mechanism of PRT i

....................................................................................

[ Ligands for BZD site ]

NREMS NREMS O Vehicle + vehicle
80 24 @ Flumazenil 1 mg/kg
3 ] . i *%k I PRT 500 mg/k|
Agonist: BZD (Diazepam, DZP) 60 A ¢ * mg/ke
: 10
Non-BZD (Zolpidem, ZPD) i 40 -
20 - 20
Antagonist: Flumazenil (FLU) = =
a g 0 - E O
§ ; A= -
o . E REMS &
GABA o 3 s
GARA : o b a
: L N S
3 o) - Dép < S
: T FIU | R c
5 /.‘, - : W H [\}) =
Wy 5 ZPD ; 5 0 g 0
W Y € w
| N/ ' ? 3 Wake >
H / i o
B l ) ] Sl H E 100 1 q,)
B 1 [r I ; < E 60
S | TV 51| e g
5 el g 7[R :
IR Nk 50 - o
: ‘ (
o L %\\T\‘x- e 25 - 20
; o0 ) Ts ThBaiwrates :
3 W o ~ ] J
3 \ b \Ion hannel 0 0~ pepprererererrerrr—— ~ ]
e Vehicle + - + + + - 17:00  23:00 05:.00 11:00  17:00
Flumazenil (1 mg/kg) — - - + -+ Clock time
3 PRT (500 mg/kg) — + - - - +

Source: Cho et al., Psychophamacology, 2014.
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.- GABAergic mechanism of PRT o

127 PM
gy = O > Neuron o c(|)- O b
HO HO. OH nding
;’j Q\ @ | GaBa. | © site
”‘c/ \m} I DT, ) > .p; a0 ;
. OO PUR) .:‘3:"-."'\;{ '|:‘_)':".-'.
Dietary polyphenols ! {S%‘ﬁ%-, .__;-riﬁ';{fi‘-'-' %5
_ Blood-brain barrier i e
Oral intake a Tissue T ol '1"1‘1.!!, 9.} Mooy
\ metabolites J Post-s\Lnaptic ' 1
— nemgane : ©  lon channel
Absorption ’ / o ©
Small intestine |, w dver / o
Bile Binding to the
GABA,-BZD
— receptor
-
W - ) O N
Microbial © a O Dietary
Colon metabolites GABA .- 1o polyphenols
ppeees n
- Positive allosteric modulation N \ 1<
2 v sl
F i . Other g Hyperpolarization of neuron S N
ecal excretion organs | by CI- influx p _ &
¥ esionnod [.'".e' 00 ¢ ol
Inhibition of' e)fcitatory Post-synaptic \l
transmission b
Uri tion «<—{ Kidney [« Y Memorane ©¥o  ion channel
rinary excre v Induction of sleep . o © o
0o o
: coo o°
FIGURE 15.1 Possible hypnotic mechanism and metabolic route of polyphenols as a ligand of the gamma-aminobutyric acid type A-benzo-
diazepine (GABA 4-BZD) receptor.
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Sub-chronic administration of PRT

{34/55)
2:27 PM

' N
EEG and EMG recording
Baseline Drug treatment (p.o.) for 3 weeks Withdrawal for 2 days
Adaptation '
SUTESty[andIrecovEny (recording 10am 10 am l10 am 10 am l1o am 110 am 10 am
condition) v ; ;

SR O T =t ] T T T P Wees [

10 days 4 day 15t day (24 h) 1 Weeks (24 h) 2 Weeks (24 h) 3 Weeks (24 h) 1 day (24 h) 2" day (24 h)
L. _

Sleep latency (min)

(days)

(=2
o

N
Q

Sleep latency (min)

(days)
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Eckstolonol (ETN)

CyH100y (370.27) ""\I,/ A
K:1.49 uM P |
o
\L\( 0~ ol

OH

Eckol (ECK) HO g ~OH
C,sH1,04(372.28) | -
K;: 1.07 pMm

OH
/JT‘U AOH
HUL/J O/| =
H

6,6'-Bieckol (BECK)
C3eH,,014(742.55)

K:3.07 um
OH
u O
_ | [

(JH HCF
‘.3

HQQOH

kingpin22@kgclifengin.com 010110

Triphlorethol A (TPRA) DH
C1gH140, (374.30)

K:4.42 uM

Fucodiphlorethol G (FDRG)
C,,H,50,,(498.39)
K:2.97 uM

HO, N

| UH

& ﬁjm

Dieckol (DECK) "0\(\/‘"
|

c3anoln(7ﬂ_'?-55]
Ki3.36 UM 3 [

(]

e,
,,:L»

HO. oM OH

OH o]

o o
| |
o # 1+

O

Ol @M= KGCetolZHalel =

S

(e}
=73

0l

-+ Hypnotic effects of major constituents
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Sleep-promoting effects of eckstolonol
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2:27 PM

a NS
80 - e

= w 120 1 . DZP 1077 10°¢
- - E E— —
£ 60 - I & _ gg - - GABA = o i
E : NS 2 _: V \ 'l
s 20 1 * 3E 3x10°% 3%10°%
3 i i Ij g 30 Eckstolonol — ———
I < GABA = W -

(mg/kg) 125 25 50 6 {mg/kg) 125 25 50 6 /

Vehicle  Eckstolonol pzp Vehicle  Eckstolonol DZP
C f (
300
" 80 1 NS — d Delta activity ® DzZP .
E 60 - _[_ 0. Vehicle (% of vehicle) § 2501 W Eckstolonol T ] e
Z < ‘S =— Eckstolonol o LS
w-— =l 5 s pl
SE 401 g8 (0ime/ks) 2 200 ¢
€ E Sw 2 ."
= R g E 5 = ;
Q 20 S [T s
5 a" % ,‘6‘ 150 e '-
0 - E a /r 2

Flumazenil & + 0 ) 100 | g

(1 mg/ke) Vehicle Eckstolo'r:ol g |=5reuue1nocv (Hi)s 20 0 108 108 107 109

(50 mg/ke) Concentration (M)
\ v
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¢ Pharmacophore model of eckstolonol
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' 2:27 pM
@ ] : 1.0"
CUROFEAN JOURNAL OF NEUROSUIENCE >,
' g 0.8-
Ewrapean Journal of Newroscivice, Voi 29 pp 17791794, 2009 doiz 101111/ 1460-9568.2009.067 16.x ::J
¥ 061
Q
REVIEW Rl TP
Role of GABAA receptors in the physiology and a 0.2 '
pharmacology of sleep 0.0 N.C.
ol a2 al s

a B-carboline Aryl-pyrazolo-quinolin-one Imidazopyridine flavonoid b
(APQ)
: ; i 4 < FT— -
.0 (o] - "\ N P N =
ad  f o NN ,Lx,N)_@f)_ = _.0.]/©
N ﬂ\_,- J ? Y Br s Il
H I 4 "y o
ZK-93423 APQ3'Cl Zolpidem 6-bromoflavone
(1 nM) (3.9 nM) (14 nm) (70 nm)
Full agonists
3 , d
= : 0.0
/ ) - cl N N-., N
o0 (' ¥ | W\ e
’\-O‘g__ ~ o NN 0 T Ci a | ||
W {}, e N X1
b N == 1 Br 1
B N ' o
6-PBC €GS-9896 Apldem bromo-3’-nitroflavone
{5 nM) (0.6 nM) (26 nM}) {1 nM)
Partial agonists
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Figure 3. Change of (A) Total Wake Time, (B) REM
supine(RDID), {(C) WASO

§) Within group comparlson, paired t-test, P < 05
*) Between groups comparison, independent t-test. £ < 0.05
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