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< SUMMARY >

| ATWE D-02

Purpose&
Contents

Scientific investigation of sleep improvement effects on polygonatum sibiricum via
mouse model test and clinical research
Development of health functional food product related with sleep improvement via
optimization of manufacturing process & purification and identification of active
compound on sleep health improvement

Results

. Development of final product and commercialization related with sleep improvement

. Research of sleep improvement mechanism and efficiency test on polygonatum

. Clinical test of proto-type including extracts of polygonatum sibiricum

using standard setting of raw material, polygonatum sibiricum and standardization
of manufacturing process

Establishment of quality related index components and method of standization
Otimization of manufacturing process for production of sleep improvement
ingredients

Development of health functional food proto—type

sibiricum extracts (in vitro/vivo study)

Analysis of sleep improvement effect using mouse model

Purification and identification of novel sleep related compound in extract of
polygonatum sibiricum

Research of sleep related mechanism of extract of polygonatum sibiricum in
human nervous system (GABAA receptor pathway)

Significantly improvement of test group on AIS (Athens Insomnia Scale) index
compared with placeb group
Significantly improvement of test group on total sleep time compared with placeb
group via actigraphy analysis
confirmation of food safety with proto—-type including extracts of polygonatum
sibiricum applied on clinical test

Expected
Contribution

Plan to establish individual approval of single ingredients process from ministry of
food dna drug safety using this project’s results.

Plant to commercialize health functional food product via developing proto—type
prefered by the major customer.

This results promoting the sleep related scientific field, due to reevaluation of
domestic agricultural products to high valued food product.

Few products and ingredients already developed despite of increasing sleep
related patients or sleep—inconvenience population. Therefore, in this project, the
final product with extracts of polygonatum sibiricum promote revitalize and
pioneer the sleep related food market.

Keywords

health .
polygonatum . high value . . sleep
Ay functional food insomnia .
sibiricum product improvement
product
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Plant based dietary supplement for improving the duration
and quality of sleep
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Al

Method of preparing cannabidiol from plant material

EP1542952 Al

THCV and THCV extracts derived from plant material

EP 2161262 Al

Usage of the plant of genus Ampelopsis and extracts

thereof for manufacture of medicament and functional

food for treatment and prevention of sleep disorder is
disclosed.

US 2008/0241280
Al

Hypnotic compositions and methods of use thereof

US 20120328533
Al

Tryptophan source from plants and uses therefor

EP 1283682 Bl

Pharmaceutical compositions of short-acting sedative

hypnotic agent

EP 1648413 B1

¥ 3 BHAE )& EWT g3 #4H 53 aF%
53 7 29/559%
Neuroactive plant extract from
q ) Pol N EP2396016 Al
Phenolic ypericum Polyant mgm
Plants of genus ampelopsis and
compounds extracts thereof for use in the EP 1767212 B1
treatment of sleep disorders
Plants of genus ampelopsis and
extracts thereof for use in the EP 1767212 B1
Flavonoids treatment of sleep disorders
Neuroactive plant extract from
) EP 2396016 Al
hypericum polyanthemum
polyacetylenic . )
Pharmaceutical grade St. john's wort | EP 1094825 A2
alcohols
Chewing gum formula for enhancing | US 20120288450
T noid psycho-spirituality Al
Erpenolds 23-0-Acetylshengmanol-3-O-beta-D-
) i ) EP 2438921 Al
xylopyranoside and its medical use
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- mHA HI S8 £H:25~30 Hz QEDIO|X & ‘.8006
g 2O 50l 3 B2 AX xH0| "EERIN SRS
S$%| E|£ 8 S&F Setting (20~30Hz)
ne LAE 7Y EY B HE /L WY L 5 mesh: 10 mesh
E¥  EBLme ) scimesh alef 3 wbe mol 2. ERES| : 14 Ko/AIy
(b A9 A
O @4 A3
- F FEE A e A AdBlelM AAY S nEeR &Y FEET i
FA A9e AR
- 34 FEF ALY AS 400kge] 9EE ©]€3Y 2 batchs a3t on, 97
i T40kg (30 brix 71E)& AMNsIAE. FE=wT Arbeol = 603 kge FUsH]
G FEFEWE kg A on] ERAZ £8E oF 79% $EOR AVHNS
- FAE kg 9R1E St AEAE dFstalon, 494, 11 A 23l 2
TS AEFo], 245 JFee. dEUH] 28 HF T2 288%= AREHNS
- =42 GABA ¥ vA=s S48NE. GABATR TS FE= AteAn 2
T A4S AEFste]l s, vAdEe 283 A deAel dAM st
A5




& HAAVE E 13, B 14 o AN

o] O

- " AE $F3 GABA & o A
¥ 13. 34 F&5TH GABA &% 24 A3
FE FE FE
= Batch AlE 1 i
1 FEMNF w7 | 2z zz of 2} S5
Batchl 1200.0 1008.3 936.7 9936 89829
=13
Grb EH 4714
(ug/g)
Batch 2 12514 10709 15378 576.7 1003.4
Batch 1 2.28 2.50 3.23 3.01 3.31
kIl
3122
(%)
Batch 2 145 244 1.33 3.56 235
¥ 14 3A FESEL AT AH GABA FF € vAE Y 43
HEEH 3 Fbig- 21} g g s/D
g2 sUx @sc, | #FH | u0c2y | (0c2y . j 5 Ll
30:) =7| @7 =
253 (a) 4,14 3.90 3.24
GARAEN 704.5 467.1 10940 | 1084 | 1082
{ug/g)
A 8.0x10° 3.0x10 | 80a0? 100] &} 1.0x10 2.0x10 | 1.0x10 | 100|8}
(CFU/g )
= &4 &4 4 &4 =4 &4 &4 #4 | BGLEY
e 1.5%10¢ | S00|& 1.5x10¢ 500| 5} soojal | sools | sooj&f | SO00]8
(CFU/g ) ' '
- A B A4S AEAR GABAS ol §HAL FL 1100£220 nglg FEO
2 AAsRa, nAES PHrFTtoR SAFFoR HAAES.
- A FFede 5% (F YdE, gd=dd, FHjoo XK, 4w, A=)l tste]
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. 3R TE &% W7 2 FAE&71F 79 (A7 o)
- IApd RO 2] A, g4 mE FHANE $E 25 HUtsle AlRE
AASEAL,  in vivo 23822 GABAAS} serotonin receptor?] specific antagonistE ©] &
b B AFZE 7S Hrledth yYolrt in vitro 28l A receptor binding
3R]

assay s =3 FAFEE9 GABAA receptor 2% AL 1AL

- TE9 F£H g% Wit #HUE] Y3 WH O E pentobarbital FFETFH A HS

[e]
Foto]l A AA(AAE, tE, A a4AHE(E 4B B-amylase, €4C: cellulase,
T

7h A3 w3
Pentobarbital &% % A3

- Pentobarbital ¥ %= A3 WS ¥ 210 YEWAS.

Experiment
Sample (.0}
Pentsbarbital (i) "%
! ) Adaptation Fasting? 43 mm"
Male [CR mouse 7 days Lday 1:00pm

259 i
I

Judgment uf sleep and wake

i Loss of righting reflex (sleep)
Racovery of righting reflex (wake) -

% 21. Pentobarbital % ¥

- 3% 9 109H09) mouse® AHgSle] AFY 7k AT A F AY A AU AR B

ERRE

>

F2 Q. 1A]AA] BA] Alole] LAk AIZE Ulo] 2 aelal S
- PFETE salines A5t BE ARAHAYE, 849 34)= saline 95 o] g3lo] A%

&3l pentobarbital 7o 45 el 160 mg/kg

L
off
e
it
o
Y
4
2
=)
o

]

— Pentobarbital-& 42 mg/kg(hypnotic dosage)d] FE&E E4FAHip)E Eaf AF&3

- Pentobarbital & A3t & Z47te] MAE SHA Fr] %74 sleep latency(QHAI7H <}

sleep duration(=A1HS 5743

.|_4

- Sleep latency+= pentobarbitale H724FAE & WkAk(righting reflex)& 133 o] A
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A e] AlZbo R AL sleep durationS FHHALES ThA] 3] &8t wj7hx] o] Alztoz A

o

(h Ag Az

Pentobarbital &% % 23

a9

- 34 A5 pentobarbital ¥ F% A9 Ay 2 220 YERAS

- AR (sleep latency)= A XA AN 7HE AA A < 001389 3L(37.5%), oHE
b AN FoH o Tap < 000)den, a4 Aol es dxatd vuseS

Rl R e B o S R e P 7 =

A ZHsleep duration)< tHEoll Ml A AbA] Al StolM REF FTbSFAAIN, Al
S GAA 7 A S7Hp < 000D e (43%), Ba 5 B C A el Al ARl
ojHoz F7Hp < 00D e AHA FFI ol v 2 FHdds e

>

E s- g su- *%%

€ 2

o P

Eq EST B

s =

>

[ 2 aof

c -

8 g &

m @

= - 200

Q 8 ) :
7] 'E 0 Wi i

0 e i =
DA ) B ® O
AR §B PP g P O 4t o% 2 2g° g0 o

a9 22, A A, axAT /\li‘:ﬂ TE T &% %7}
(A: FEFEY], B: & F9AD)

(2) A9 #8712 9 (in vivo)
- Flumazenil(GABAA receptor antagonist) ¥ p~-MPPI(5-HT;a receptor antagonist)

£ ©]&3F pentobarbital FHFE= A % HI} FAHS TF T T EHS Fo

of g FABY HFF 487122 THHAL.

(2.1) Pentobarbital ¥4 % AL B3 FAHY 2AEL73F 79

7h 2¢ Wy

i
>
juil

(D Specific antagonistE ©]-&3} pentobarbital %
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- 2% F 1079 mouseE AFE3}Y] pentobarbital H e A TUT FANA 73

ki
_\7‘_1‘

- YR salines APshal, 3L saline £ o]83ke] &0, 160 mg/kg(PSE &0, PSE
160) &
mg/kg(BDZ)®] s=2 Fog

- Alx AT Fo 308 Ao flumazenil(GABAA receptor antagonist) % p-MPPI(G-HTia
receptor antagonist)ES Z}ZF 35 mg/kg® 1 mg/kgS F EFAMIp)S T AH&3h

- A& AT Fo] 302 3ol pentobarhital S 42 mg/kgd] FEE ¢ EFFAHIp)E 3 F

sleep latency®} sleep durationS 413}

T2 Alxsom, positive controld benzodiazepine AIE9] alprazolams 25

(b A Az

(D GABAA receptor antagonist(flumazenil)E ©]-83F pentobarbital <%

[‘E o
Jo
k1
1t
o
N
_V:l,
rr

- GABAA receptor antagonist(flumazenil)E ©]-83+ pentobarbital <=
a9 230 YERNS S

= 6 = 90r

£ E

Q Q
i £

_g 4 S 60

> PO o

(8] o

3 a

s 2 § 30

a n

3 I

®» 0 20

CON BDZ PSES0 PSE160
p-MPPI - + - + - + - + p-MPPI

% 23. Serotonin receptor antagonist(p-MPPD)S ©]-&3t +H7|3} 719

(A: FEZEY], B: & FHARD

— a7k 7](sleep latency)+= benzodiazepines A 2e FAHETNA FoHoz i <
0.00)atA o, BDZ} flumazenils 37 A2l il A e s} AR 571
(p < 00Dst 3 F& AR

- aEke #4 FE=(PSE) 160 mg/kg APstdS Wl FHAEII7E FolHow Aap <
0.001)31 2™, PSES} flumazenils 7 Aget wtolA FRAEE dz2ay) fAH 5
7Hp < 0.0D)3HAS.

- FHA A 7k(sleep duration) benzodiazepine(BDZ)S @ d Aol A Aoz Z7}
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(p < 0.00D)3FR o™, BDZS} flumazenils $H A &lgh oAl FHAIZS 23 fASE ¢
Fo® A <0013kl TSNS IAIE

- Ak 34 FEEPSE)S 80 mgkes AstaS W flumazenilol ¢J3] FHSH 23
7b qAE e, PSES sk 160 mgke Aeletdls o #HA S fofHos S7Hp <
0.001)3t99 o™, PSE®} flumazenilS $HA A &|dh TtollA AR 2T FASE =520
2 2 < 0.00D)3 %S

- webA], PSE9} flumazenils 7 Hgdt vl A FHAET] B FHARS SR
BDZ¢} flumazenils 37 Aelgt 3% U3

=2 T
Agehe Aoz AR,

jd
o
odk
o
T
3
HU
=
o)
%
&
e
:
z
S
S
=1
S
=2

2 5-HT}a receptor receptor antagonist(p-MPP)E ©]-&3} pentobarbital 9 #% 23

~ 5-HTya receptor antagonist(p~-MPPDE ©]-&3t pentobarbital ¥ % 23 A=
2249 YERNSLE.

- TS 7] (sleep latency)+ benzodiazepine(BDZ)< A 2]gt FAZTAA FelHoz 7
2 < 0053t ey, BDZS p-MPPIE 3] Aeldt dolA %= FHazbE7]7F BDZRE A2 g
I B2 FEoR A < 005)8te] FHFTI A BIE HolA 4.

- skd 34 FEHE(PSE) 160 mgkeg A2d o3 FAFE=/p-MPPE 3 A2 o
NME FaEE FHAE7|Y Fol Hlse #EE o] 349 FHztET]e dig g
7} serotonin receptor2bi= o] §le o= AR H.

- A ZHsleep duration)2 benzodiazepine(BDZ)& #2]3F A Zatol - fo]d oz =7}
(b < 0.00D8k o, BDZ9 p-MPPIE 7 A2l ol A uAzke] ZH27F S WA 4k

o

.

- AExe] 34 FZEPSE)E 80 mgkegs ATSAS W p-MPPIo| o] ¢

3= gllen, PSEE 115k 160 mg/kg AelstlS W tixats} vluste

A S7FFR o™ PSESF p-MPPIE $H7 A2 s TollA p-MPPIo| &3t 4

A7 BFEEA ol PSES] FHAIE SXEHTL serotonind= T3
=

>~

O Y

o 3 2

4Ozom

ﬁr?\)i 2
o X — 12

oo

ftl

B
ofo
ol
o)
rir
P

- wEbA, PSESH p-MPPIE 71 AE)dh wolA Fuiksr] 3l #HAhe ddoizael
BDZ$}t p-MPPIS A A3k
antagonist¢! p-MPPIol| ¢]3 FHZE37 A a3 d5x e

=)
ot
e
ro
o
o
o,
o> M
B
il
e
2
&
S
@}
=
=
o1
=
(&
=
&
=
=
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= 6 = 90r
£ E
[ Q
L £
_g 4 S 60
5 PR .E’
< [}
o o cu
Y 2 o 30
;_ 7]
& 3
n 0 - O
CON BDZ PSES0 PSE160
p-MPPI - + - + - + - + p-MPPI

1% 24. Serotonin receptor antagonist(p-MPPD< o|&3F W7 19
(A: FHAE7], B: £ FHA

(22) A3 £4& T FH9 &&= 1

@ Specific antagonistE ©]-&3F d 3} (electroencephalogram, EEG) +4

- 5y B we a9 259 YERS.

- SD rat(200-250 )& 4549 7t A7 F ¥ SAHE ) A5 A FES AASI S
~ Rat< isofluranes ©]-83l &5 Wi A7]13L, 9] 7](stereotaxic instrument)ol] F5-5 3L
A,

- T 93 ddxAS At & EEG S4ES $%te] stainless-steel screw 9} sliver
electrode lineS 41913k, ©]% dental cement® LAGAI7|2L B33k

- FERLY A% 2 A FolE 3U AAste] FeEE <l

527102 744,

a9

L AFY

(]
o
s
juts
olN
o
2
ol
ol
o
=l
o

- O]F 3UTt AEE dAT AR AR (po)d F rA R Fojals d AR Fo 207 A
o flumazenil(GABAA receptor antagonist) 2 p-MPPI(5-HTia receptor antagonist)S 242} 35
mg/kg? 1 mg/kgS HFAHLP)E S8l AHESH =

- 10:005-€] 17:007+4] 7A17Fs<t EEG £439 2™, EEGY] sampling ratex= 200 Hz= 243}
a1, 01-25 Hzel 2H 998 dAst] dlolHE 7]E5319+.

- FHFZE B fast fourier transform (FFT) &az|soll old] aEm, 203 ecg
AUTO 3.30.20% o]-&3t3 5

- BAA3= wake, REM sleep(rapid eye movement, theta band: 6-10 Hz), NREM
sleep(non-rapid eye movement, delta band: 0.65-4 Hz) &2 F-83lo] ¢ FZ5 B335
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TGABA: Flusazenil 3.5 mgkelip)

Amsagomist
S | Serahain: p MPPI Lmgz )

1% 25. Specific antagonistE ©] &3 FHITZ £4

() 2 A3
D GABA4 receptor antagonist(flumazenil)E ©]-&3F =1 % 4
~ GABAA receptor antagonist(flumazenil) & ©]-83+ ¥3} 9 % 4 Ay= I9 260 o
Bl
- FUET o2 BDZ25 mgkg)s FolstRs Wl Aol FoH R A
< 0.0D)3F e, BDZ9 flumazenil(3.5 mg/kg)S A A3t Wl - A ko]
2 F7Hp < 0.00Dske] 9 S31 5aks A

lo,
1
o

- 1Fke $4 FEE(PSE)s 160 mg/kg Aelatdls wWl ZAdAgto] fFolAog i <
0.001)3F o PSES} flumazenils &7 A2k oA AP dl 27 Al 571

- %we] A& =4 NREM +¥3 REM +#ol A% 160 me/kgel PSES
s9le W NREM Sdle] tjzs sl felow F7hsom(p < 0.001),
REM & foldoe 2astdp < 00001) $8A o] /898 o
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[=2])

1.5F Ns BH# NS #H#

Time (hour)
Time (hour)

N

CON BDZ PSE80 PSE160
- - - - +

o
w

Time (hour)

-

Time (hour)
N H

CON BDZ PSE 80 PSE 160 CON BDZ PSE80 PSE160
- - & + = + - - - + - +

I3 26. GABAa-benzodiazepine receptor antagonist(flumazenil)S ©]-&3k
SD raté] FHETZE £4

@ 5-HTia receptor antagonist(p-MPPD)S ©]-&3F 4= % 4

- 5-HT\a receptor antagonist(p-MPPDZ o|-&3F ¥y} = F2 24 Avl= a3y 279 el
Wl

- FEUET e R BDZE Foldtils W Aol oo ap < 0018
o BDZS p-MPPI(1 mg/kg)E 7 A< W= BDZWF A3t S wel
ot o AT Myt BEEA e

- A5k IA FE=(PSE) 160 mgkg AelatiS Wl 2R ] fFoHor fAa(p <
o] z

0.00D)38t9 o1}, PSESF p-MPPIS &7 g8k ol &

_I_4
—11~
oX,
>
=)
1o
g
o)
rlr
r |
-
)
)

O

'~
dlo

%
- webA, pentobarbital %= W A Adet FASA PSESH p-MPPIE 4 A2l o+
of FRAItY e AL FAdtixd] BDZ9 p-MPPIE 7 Agst +3 54

A5 Ao serotonin(5-HTia) receptor antagonist$l p-MPPIo| &gt HSX oA &3+
dojupA e A FAh
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[-))

Time (hour)
Time (hour)
»

0.5F 2
0.0 0
o-MPPI - CON . _ Bz . _PSE80+ PoEIS0 - CoN B0z . _PSEBO+ PoEt60,
C. NREM D. REM

[-;]
()
T
It
ES
It
It

HEH# NS

-

Time (hour)
N H

Time (hour)

0 :
CON BDZ PSE80 PSE160 CON BDZ PSE80 PSE160
p-MPPI - + . + - + - + p-MPPI - + - + - + = +

1% 27. Serotonin receptor antagonist(p—-MPPD< ©]&€3% SD ratd] F+HFZE 84

(3) #A9 #8712 1198 (in vitro)

- PH]-flumazenilS ©]43 GABAa-benzodiazepine receptor binding assay s %3 3

A 9] displacement binding(%)& #4]3}% <.

7h A9 W

il
offt
rot
ot

N
lo

1>i
ofo
Y

X,
=
o

GABAA-benzodiazepine receptor binding assay
— Receptor binding assay W' ¥ 28] YERA S

- Benzodiazepine & XA ZS 915Fe] SD-rat(250~300g)S W+ & 3 AA]
A, SA g d 24S FEeta, gy od 2842 FAE A $ 508 F399 50
mM triscitrate 58 X (pH="7.4)oA & 3}(homogenization)¥}.

7] 71(20,000xg, 4C, Beckman, USA)E AF-&3lo] 2083
’x\j‘%ﬂ/\]ﬂ S O Ay AAYE HAELS oA 508 B399 tris-citrate $F &

- Benzodiazepine & A Astik-S-(receptor  binding  assay)< S ks

_50_




[PHl-flumazenil(Ro15-1788) ZAguk-g-ol = 2zt Aldyd & 100 pLe] W d =2
(¢F 0.32 mg S sid), 21 uLe WAME LA 50 plLe] 4% oFES ARE
3k, 50 mM triscitrate $F-8HS F F3 500 pL7F A H g

- Ado ARE3E A FE= 001 mg/mLolA 100 mg/mL7FA] 5 F3te g2 A
st o™, [PH]-flumazenil® binding A &S 2413}

PH]-flumazenil ZA&WSS 9&A 0~4ColA 1 A7ZFE<QE incubationA 71 &
GEF/B ¢ 3% (Whatman)’oll 4] Brandel M-24R(Brandel Instruments, Gaithersherg,
MD, USA)S Ab&3Fe] 0~4C¢ 50 mM triscitrate &+&=8 N o2 AGgE 3 n A
Tes Al
- oA Ao AggE o] W= HAMY 4 == liquid scintillation counterE AF-83}

o
of %4 s A%E A £H9) wuA FFe BCAMS AHgstel AT,

5 bl . Measurement of radioactivity
{J U and data analysis
Radio-ligand Test articles T
([*H] flumazenil ) | (extracts and compounds) Y I'I"—:'
'\,j {\J o
s Incubation TS
preparation Recepters
\ _ o
- . : Separatlun P oo
L"S (@]
o &
. & : -
CS'" O D L O " D "_('
'®) O o o ~

19 28. Radio-ligand binding assay

(h A3 A3

GABA-benzodiazepine receptor binding assayS =3+ 344 9] 2872k 314

- Receptor binding assayE 3%+ &4 2] displacement binding(%)+= @ 299 ‘}E}
WA=

-84 2ZZ(PSE)S 534 benzodiazepine 54 #2] antagonist?l [PH]-flumazenil

o] 8 ATE 573 FEAAM wRoEAH O R 62560.30%2 oA FAHLEE
Elidl e ECs a2 0.8152 mg/mLo] 3+

S wed, #4 FE2RS YRR 9 FEAZ 7 9 A Akl a9




o specific antagonist® ©]-83% pentobarbital F+%= % Al¥ EEGE 53 &4

T2 4], GABAa-benzodiazepine receptor binding assayE ‘&3] GABAa-receptor
antagonist®! flumazenilell 93] M F3F o] oA =3, serotonin(5-HTia) receptor
antagonist?! p—MPPI"ﬂ oM = Sl AAHA F= AS Flsto] AaH
o2 gA FZE2S GABAergic MAYUEZS 3 41 =3 gis z2t= How 3}

o] &
T =

2
m]

Extract ECs, (mg/mL)
PSE 0.8152

[==]
=
T

2 8

Displacement (%) of
[*H] flumazenil binding
]
=

'FU*‘ 10% 10" 10° 10" 10% 10°
Concentration of PSE (mg/mL)

a8 29, A9 =X receptor binding
activity
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& wAANE By AR S E B ofg 7FA] Unknown
peak”} WAL, o] peak 5 A= A B-sitosterol¥} stigmasterol@} W] &}
of o] Bt AY =& A% A5 S, E8 Cholesterol H %ol stigmasterol 7}
B-sitosterolS &gt = AU L. Z+zte] S stigmalsterol: 1.1 pg/mg (&3] A),
25 ug/mg (3 §), B-sitosterol: 83.8 png/mg (F3 #), 2257 ng/mg (&3 F)E

A

jﬁ_
A s (ol E443h.

- 3 FZEY A FTARL B-sitosterol EX GCE 3 24 WS e

d

- B-sitosterol 42 93 dAE FAHL AAE: Acid hydrolysis > Alkali

saponifiaction > Sample clean up > TMS FE=43 & GCEAS W3PS

S R 1590 AAs =

r-1rn

¥ 15 ABAAE A4S A AAE 2 4 ¥

1. 7154 &A sample 505+ 100mg< 15ml tubeol] A=k

GC EAIA] Internal standard® A}&%+E Betulin 3|4 NS 10ugs A
Abste] ¢

N2 gasE& o]&3dto] =

2N HCl/MeOH (1ml) &7}

Vortex % incubation (150 rpm, 70-80C, 1A]7hH)

el A B (103 ©]7d)

N2 gasE °l &3] A=

N

Acid Hydrolysis

4N KOH/MeOH (1ml) =7}
Vortex % incubation (150 rpm, 70-80C, 1A]7hH)
oAl WY (107 ©]7h)
50% KOH/MeOH (Iml) 7}
=1

Vortex % incubation (150 rpm, 70-80TC, 1A]%H)
2ol A g (104 ©17)

Alkali

Saponifiaction

H20(2ml) ¥ CHCI3 (3ml) F7}

Inverting lﬂ centrifugation 218 (2,500rpm, 3%&)
F5H (£F) AA (Pipet ©]8)

H20 (3mD F7F % #2& 2 g 3vkE X1
st el (CHCI3S)

N2 gasE °| &3t 7=

Sample  Cleanup

@@%WN!“@@%WN!—‘.\’.@@%W

4% (BSTFA : TMCS (99:1)) 100ul F7}

_o T As ’
TMS-2=A3 2. Vortex % incubation (150 rpm, 60T, 1A1%H)
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w

. N2 gasE o] &3l A%
CHCI3 200ulel] &3l

-

GC &4

Flow rate : 8.7316 mL/min (split, 10: 1) — 0.87316 ml/min
Injuector Temp. : 310TC

Detector Temp. @ 310C

- Oven Temp. 250 (1 min) — 10 C/min — 320C (6 min)

- Injection volumn : 1uL

RTgk, 6.3-6.4F0 4 4]

() 24 2

- Mool dgARE g ew GC A3 £4& 1183+

- 4 A EaHAel Badd, EeRAde AAA dowd AL o] o

e

- AAE BAHL v 2y B A4S Egkelr] uFo B4 Al AU E 4
A= FEo] B EFFEFO Y AR £t Yol Qo] Yolo] Hy|E
57} ¥ peakol Al peak7t RAHI|IE 7] dwZol AL B4

>
N
Lo
il

Fo
ol
)

- B-sitosterol 3o tigh dloly (3714 % ¥3H)& ¥ 339 ZAGHY . &
o

gz g 34,350 AR

30000
== Aren . y = 28.046x + 223}7”
1 mg/ml | 193756 =03
100 pg /ml | 19016 2ae /
10 ug /ml | 2186 —_—

10000 /
5000 ’/‘/
0

0 200 400 600 aoo 1000 1200

13 33. B-sitosterol®] =¥ A 2 calibration L=
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ke [-sitosterol

o 5
50
a0
30
0
"

1] f -

G, &8 23 35 .k

“ = ik A = ks

=1

14
13 50 1.5 (IFED 12

Manudes

1% 34. lmg/mlY B-sitosterol TFF LA GC 1Y =

m ¥ dis e ﬁ-sitﬂﬂt&l’ﬂ'

Miiuites

~ Sitostosterole £ 8 WH oz =Ao| J}ssh) A =ZE 4 =%} )

Hol7] wFo] FE7F =2 B-sitosterols ©o]&3st= Fo| fElstttn #o

~sitosterol S ©] &3} BAS YL

- A FAEoEN B8 7P selsy] Yete] BASHEALS WS
-

= F 163 21 3690 FAEHA
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¥ 16. B-sitosterol ¥4 A%} data
3] =k 13 2 3 3 3
1 2 3 1 2 3 1 2 3

2.19 | 2.29 | 240 | 2.41 | 2.25 | 2.45 | 2.10 | 1.96 | 2.02

Fug | 2.32 | 2.24 | 231 | 230 | 243 | 2.21 | 2.01 | 2.03 | 2.10

=X 28 s
H2 5t H= A
B : : —_—
H= 5t 1.76 —_———
JAiy . | | & Al
H2 A 2.64 ' ' W (ZY) B S
mE BR 2.02333 ' ' Z.Bench 3.54
ZEN 18 | ' zZlsL 3%
mE BIHZU) 0116291 | 7N ' zZUSL 358
EE BIHEA) 0155079 | 4 \ ' Cok 1.19
: / N : M ZH s
| \ | Z.Bench 2.56
| ) 3 | zlsL 297
| " A | zUsL 267
| r A | Ppk 0.89
| 7 \ | Cpm *
| e N |
| ’, Q\ |
- )
*4_"/ T T T T T T ;It
1.8 2.0 2.2 2.4 2.6
2= Hs It AS(2W) IO A S(RA)
PPM < 72 5t3t  0.00 || PPM < =2 318t  33.85 || PPM < =2 5f3t  1486.64
PPM > 72 a3t 0.00 || PPM > 72 &8t 169.86 || PPM > 72 atst  3777.88
PPM Z3i 0.00 || PPM =34 203.71 || PPM =31 5064.52

a9 36. B-sitosgerol +4 Ao Uit ¥ HH £ A

- B-sitosterololl 3k S zke Hit 222 EFAAE 0156 F5o2 BAHYS
- A 22002 MAS D AR TAE

S 176, 4 3eHe 2642 AASNS wf, AFAAE BAS 5A T e =Y
sk 777 = k

=
SAF] WaH AEYRO
e AFNE AAstel PAA Tl YASA BAHEA HAT Bar} YL
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(2 NEHE §F 24
- Ageld A7asel weh FuAdd  &vel 9 2744 2A(Glyceryl

monolinoleate ¥+=monolinolein ¥} Oleamide)< 71 3% &

- B AFA TGN = GFEA o] £ Oleamide F-7o thalA 7]&stax} 3

- Oleamide= ©°J1] FHZZd F5°] 4z EF=Z GABAa receptorel] 283}
FHSZY 235 Yl AoR2 Hialxol 5.

(7h) Ad W
- Oleamide®] A3t HAS YallA] B-sitosterolol A &3 A dxjg =7
(Acid hydrolysis > Alkali saponification > Sample clean up)< &-839<.
- Sample clean up I F Nooll AXE Z3P3tar, LC FA o A&3tE= &)
(acetonitrile: HoO=80:20)100uloll S| A17]22 %o 2SS T3l A4S A5

¥ 17. Oleamide LC &4 %4

Column : C18 Plus (bum, 250 x 4.6 mm)

Flow rate : 0.87 mL/min (Split 1 : 10)

Injector Temp. : 280TC

Oven Temp. : 250C( min) — 10C/min — 320C(6 min)
Detector Temp. : 310TC

Injection Vol. : 1 uL
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- Oleamide® 4% AHe|& stx FoW FFFI F=I DA peake] RTEko] 1A

[e)
T g
SHAl Zpolzk & = 7] wiimel, WhEA] AAeE et EAS dfoF A& g

_62_




¥ 18. A F&H I Oleamide &% 24 A%
3]zt 13 2 3 33
Ll 1 2 3 1 2 3 1 2 3
A3
0.085 | 0.091 | 0.090 | 0.112 | 0.113 | 0.114 | 0.104 | 0.094 | 0.092
(ug/m
g)
188 ‘
ol |Ii |II"|
- *l |I|n'
:--——---—.._'.--\-:1‘":;If .II11-—..-—--::'—-_—.|_.—ui.}'L I-k
L] il F-] ;!
a9 37. Oleamide ¥&% LC 1=
25 BY 5
A3 it A Lt
ZH HOIE ! ' — U
3 e 0.0 | — 3
RE . | (i
g e 0,12 ' TWEZ) EE =™
2@ 0, 034444 | Z.Bench 4.40
E2N 9 | — ZLSL 448
ES MAIUN) 000436734 I ZUSL 4T
L= BATHE) 0011337 I Cpk 1,48
: R
| Z.Bench 1,42
| ZLSL L@
| ZUSL 1A
| ’! Ppl 057
| P L Cpm ¥
|-i', I
a7 M
e | ==
0.08 0.09 0.10 o1 012
By M= A 2=(2H) 2\ HE=E
PPM < 32 &1t 000 || PPM < 32 &1t 425 || PPM < 32 8k 436070
PPM > o3 &8t 000 [| PPM > a3 &ttt 126 || PPM > 73 &t 353
PPM &3 0o || PPM &3 551 || PPM A TEES. 0
39 38. FA FEZETZ Oleamide TF T4 T8 &4
- golg e Hire 0lug/mg o E EAFHJ o ¥FFAA= 0011 ng/mg o2
A= A=
- Ed gue] HEAEE B AL HolHE $4%Y B4 AP 29 59 A2
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30mg

valernic acid

200mg

=

g o}utol
2

Kol
=
=

50mg

A & %8

T

(3) €8 #78& DNA barcode ¥ 71

&

)

i

atu, ol

o] B

=
o

AMAHDSZ 40

p==
[¢}

o}

(ref)

(Polygonatum

el s =

s

sibiricum)©| Y 7|92 Folu; Fofl tislA

ol
=

el

- DNA barcode

—_
o

Gl
B

=% O
=

lo] #4%2] SNPs (Single Nucleotide Polymorphism) taA #A o=

5
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(7h A3 Wy
- DNA barcodeH & 34 dgo =& FHs= vy oz J)ukételS. DNA barcode
HE A8 AAE — DNA = — 54 734 PCR 3% — A Sequencing 713

— SNP 4] @A = o] Fol 3.

@ DNA =
- DNA F&HES A& 4 Wizard® Gemonic DNA purification kit (Promega,
Al120)01 4 Agats ZR2EZS ALEEo] a3

- DNA &%

L
flo
=5
DN
S
=2,
N
N
ol
s
o

¥ 20. DNA &4

1. 200 mge ¥#3 9E=E E-tubeol &A U

2. 1mlol CTAB ® 3 (Promega, MC1411)E E-tubeol g3t} |

3. kitell Al A F3dl= RNase AS 20 ul F7}3}aL, Proteinase K& 40 ul F7}3kc}.

4. Inverting®} Vortexing= E3lo] AZo] & 4olA 3},

5. 66TC= g 2%=Z ZHE Water batholl A 307+ Incubations 733l

6. kit Al AFdte= FFEYA S FH) S}

7. Incubation®] W9 Inverting® VortexingS E3}o] A Zo] 2 4o]Fu)

8. 13,000-16,000 x gollA 10% o] YAEZE R 33t}

9. ZFEE A el 300ul®] Lysis M & Well 1Hell 713k},

10. 947 83 AE9] A5 He] 300 ulE Bt 7FEZ A 19 H7bsieh, A=
N FEA Y Eo] EIFHA FEF Fr)

11. Al¥¥ Maxwell RSC 71715  ©]&3}4] DNA purifications 78 shc},
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- AR FEFANAFL GV DNAFZHH o 25 E A% Genomic DNAE Template
2 dto] 54 A4 FZekel A8 Ul EASHE 54 404 24 A5d £
o ez FEATE B4
- R4 BAE K04 A B JE ATANA EAGA 29) wEel, 54 &
A7 A W 447 % 20 44 AL
- TR FA4AE matK, rbel, poB, rpoCl 47H4] 4 AE AFE-3 S
- PCRE #3357l YA PCR Hkg-o HQsh ubgN S A x5S, W) =42 %
of AAEIAS. & 210 FAE hZ PCR tube (200uD)o] #F3tar PCR 71715 o] &3}
o "k3-S FH]|51% S, Polymerase’}t ¥ 842 Jce bag 52 E3to] B4 250
A BEsEs 43 Aashe e,
¥ 21. PCR dt&9 =4
Contents Volume (ul)
PrimeSTAR Max DNA Polymerase 25
(TAKARA,RO45A) )
dNTP, buffer, Polymerase X3} 2x &M
Template DNA 2
Primer_sense 1
Primer_Antisense 1
DW  (up to 50 nl) 21
Total 50
7§08 2Za7] lelel 4R PR A4 2L E 220 HAGS. 7 23
< PCR 71A1el fdgste] w8 233t
® 22. A2 PCR $F 4 =4 (E, A7
T4 =% 34 MatK rbcL rpoB rpoC
Step 1 Predenaturation 98C b5min 98 C b5min 98°C 5min 98°C 5min
) 98T 98T 98T 98T
Denaturation
15sec 15sec 15sec 15sec
] 45T 42T 53T 51T
Annealing
30sec 30sec 30sec 30sec
Step 2 ] 72°C . 72T
) 72C ] 72T .
Elongation ) 1min ) 1Imin
2min 2min
30sec 30sec
Cycle 35 40 35 35
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727C 727C 727C 72T

Step 3 Final elongation ) ] ] ]
10min 10min 10min 10min

- PCRE 53 WhgNe Agarose gel2 E3dlo] X A3 Alo]=o] bandE 2213}
Agarose gel> TBA buffer(40mM Tris—Acetate, ImM EDTA)Oﬂ 0.8% = 23|
AIA 5] E7ITE Fske] #5 wWrbA e $ 10% oY WAE -, 27
o Gel lane Sl ¥iL &34 Ax3h

_?L
o
B

2

- PCR H¥ES-91& DNAe°| E9]4<l loading dye (6x Dyne Loding STAR, A753)&

°

- @Gel loading 71715 o] €3t 120 VoA 208EA = loading*% 73y 5k ?‘, Dye7} =5
3] loading©] A=A Beldt T gelS Aol #2138t Chemi-doc (Bio-rad)$t AM&
2O E o] &35t UVE vHFTH T35 DNAE 1T 5 3.

A

Ll

@ 7=} sequencing (A714E A1)
- PCR ¥Hg-o] &21d 97144 &1s fste] PCR 2322 HAAE P&
- PCR Z3¥E AHA+= PCR AA kitE Tslo] s, kit Al#S TaKaRa
MiniBEST DNA Fragment Purification Kit (TAKARA, 9761)& A}8-3}31 S

v

- PCR AAFEE kite]l 2= gl= ZREF wep dasigial, vals hdslr]
uj o] HaAe] 7|8k ek

- AAE PCR A%=& 30 ul o=, PCRel| AR&3 Zeto|HE o] §3te] DNA

Sequencing S B9l Ao 223t 83

® SNP #4]
- =3 F8A Sequencing> WEF 29 AW AdE G+ S Ay FdS
o e & A3 228 o|f3le] AR ThE MZZHE d& PCR Ad3E9

2S Felstar DNA sequence Aol A 1=
A gR1% 22 BAH S 23] o] wHESLo]
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PCRS S%3l7] 918te] Primer A 8& 3F% 5. NCBIY 5% Polygonatum<;ol 33
o 2R HFEH FAA9 sequenceE WL A3 oW, I Ay {HAA F

|=]
= % 719 Ael7t §lel, Primer= ARE-8L7] &old FE& Zrol PrimerE Al %3}

- matK oF 800 bpR R FEahv] @Al 45045 5 FEe] SNPE #eld 4 9l
(3]

=
Aol Folz} glglort AN AR

fr
Jo
L
D)
o)
e
o
_>|~1_A‘

&

- rpoCE 500 bp AEE FEsGom, Ag AREZI 1/He] AgelA] 2 SNP
2 gangon, ot EFvd GA4E2 Aol v FYHe FF E A
3 M8 T & e Aoz 47

.
- dAANC = A I8 600kges AHESEleH, FE=2 30 brix 7€ 2 892 kg=
AAketo]l 44.6%°] Aitees WERIdAL, BFAx Ay 192 kge Akt 5%

- FEw AdeEE V1€ 301%9 diviste] AA Frbeklal, st e VS
79%0l Hlste] A% Gpetsigl o, AAGTES 7IE 23.8% whH] 32.0% TEom A

destdE. olduEl FEEY 9Uke kgd oWbd ofstE AlrtE =

il

o] AFA 7hE FACA Az 9 g HHA

=
FEaegel Zasha Ax Fael F7HLY] WEoR A, o= AXAToL g
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wshg o,
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#2334 FEET B4 AF A o (&

14
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S X UYHE
No HEY(RE) HYEE [HE/ANX) §UB(Q [ ERPIE
1|gearce 30.0000% 30.0000
2 [FBEREHEER) 40.0000% 40.0000
3 [FHMEZ2X(MI02) 24,7000% 24.7000
4 |AGORIADI Y R(47HE) 1.14000% 11400
5 i
6 [sj=gAz2gogugeoAHMO|  26000% 26000
7 [BE SN g A 2SN 0.2600% 0.2600
8 |O|AHSIE|Elm 1.0000% 1.0000
g |ax 0.3000% 0.3000
#4s A 100.0000% 100.0000g

- A1 ERE 99 209 B2 AAlE 01, 27 whe BEASE e, o s 409 671
MZS Mz 3 & BA8 o Holth, A4 GABASF B-sitosterol F7H4 2% £A4S
o =

A= Aol UL 0/Y, LA 3w ow =4 AT 1] pg/mg (GABA),
2.3 ng/mg (B-sitostero) 2 A o] AAE 40 A= Aoz IRAEHAS.

_71_




U 239 BHER 29-BA R TE A% (7 Aeold)

- 22pdxol= HEA 7S e 3349 solvent fractionation ¥ column
chromatography & &3t &2]- A& sty 520 &2 GABAa receptor 23
As Hrtele HE 24 £9& AAsATh ver @4 #£98 NMRES &8 7%
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© 2 Y receptor binding assayS ©|-&3% A FAHEE W o HEAS HIIEA
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chromatography(400 x 50 mm, 1d.)Z AA] &<
- hexaneethyl acetate E3HES £1|=Z ethyl acetate?] FE5 A4 02 oA 28 s}te]
(20:1, 10:1, 5:1, 2:1, 1:1, 0:1, v/v, 500 ml) & 77702 38 =9k

- TLC(Merck Co., Darmstadt, Germany) A

XS AAEke] A7) pattern 2 10% HoSOs0l 9
5 wbalokale] whEl ARG = [)E AL

- 12709 #3S Ao & receptor binding activitys =74 ).

Ethyl acetate extract of Polygonatum sibiricum
— Sohibilize with elution solvent (Hex: ErQAc= 10: 1)
— Coating samples to surfaces of silim powder by grinding

— Fractionation by Silica-ba sed normal-phasze chromatography

(100 mlL/fracrion)
Solrent A Solvent B Solvent C Solvent D Sohvent E Sohlrent F
[Hex : EtDAc [ Hex : EtDAC [ Hex : EtDAc [ Hex : EtDAc [Hex : EvDAC [ Hex : EtDAC
=10:1] =7:1] =5:1] =3:1] =2:1] =1:1]
Fraction Fraction Fraction Fraction Fraction
. i 9-17 183-26 27-46 47-59 &60-77
Fraction Fracton [ gpomL) {200mL) {2000mL) {13 00mL) (1800mL)

o 1-8
(350mL) (S00mL)

13 40. Silica gel column chromatography
- GAREI 22 HAAZ 93 reverse phase(Cl8)S ©]€3F column chromatography (500
x 30 mm, Ld)°l H20:acetonitrile(ACN) &&&S |wl2 ACNe F:2& =94 g3
o4 (10:1, 51, 2:1, 1:1, v/v, 500 ml) & 10070¢] &8-S Holx TLC pattern 2 10% H.SO4
of olg wraekabel W 2%d 2 BHEAL F 1072 Yrw, 4 YT 2 24

52 9] receptor binding activityS <13}

b 28 23

D Solvent fractionation®l] &3+ & A E2 H

=

- Solvent fractionation®. = & A|F 9] receptor binding assayZd¥+= 19 419 4}
BRI =

- B3E 3= Ethyl acetate &3 7ho] GABAs-benzodiazepine receptore] ™3+t Agtso] &l

o
HSa  ethyl acetate 8o ZAEHDo] EAT oz AlgHo o]F  column

d

chromatography = %18} 3.

@ Column chromatographyol] €3t = A 52

7]

Az
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* ok
40~

20

Displacement (%) of
[*H] flumazenil binding

- Column chromatography @ FE A2 Al&9] receptor binding assayZ2¥}+= I19d 42,

9 41. Solvent fraction®] receptor binding activity

43 YEH A=

- & 127119 silica fraction & 7, 8¢ A GABAa-benzodiazepine receptorell thsl] oF
36738%9 Afsol gelo] 7, 8 o] A=Al EAF Aow AtREO o]F 24
column chromatography S %1 3§k,

- & 10782 ODS fraction & 7He E3 oA GABAs-benzodiazepine receptoro] thal] °F
60%°] Agsol =A FEo] TH Fgd dAEH] EAstH, GAEZHS] AR AR Ho

°]% NMR GC-MSE &3 #4135

60

*x

B~
o
T

*

*
*
*

Displacement (%) of
[®H] flumazenil binding
N
[e=]

EE &2
0 i
%Q,Qakfbfbu@%’\%csc N2

&

Silica Fractions

18 42. Silica fraction®] receptor binding
activity
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[3H] flumazenil binding
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Silica Fractions ODS Fractions

I3 43. ODS fraction® receptor binding
activity

TEZ Y 7]

3x

- $49 FHEAL NMRS F8) T2 9 2 GC-MS BHozny FHBAL Fastgo
o
=

J

7h A% Uy

- NMR(Bruker AVANCE 1T 400, 1H NMR at 400 MHz, 13C NMR at 100 MHz, Bruker,

Germany)= fr7], F71, A&A FAATY} JAE EAo] 5ol o] B 'H
- FHIFHo=m FEd Fa ddEAY EFAFES 24 ¢ gz
TMS(tetramethylsilane) S ©]-&3lo] A FE sylation FF=A3F A7 & GC-14B(Shimadzy,
o)

- GC-FID9] #4432 DB-5(0.25 um film thickness x 053 mm diameter x 30 m length)
QELLTE= T2 min)-2T/mn-100C-20C/mn-200C (3 min)Z <=

4

L
a

X0CE st o, split ratiox 31, AF9 &

=
= 124 mL/min, A8+ 3 s FYste] EA 814 S
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- NMR 4]

-

spectrum< 1@ 440 YERA S

- SCIFinderg ©o]&3l 7]Eo 934 A= FFo 3t spectrum®] libraryE H] &4
Fozx A8 spectrumel]l e F2E {55 glycerylol monolinoleate”t 2 3
Holgls 12U S gelgh

I Al2t= = glyceryl monolinoleate® 9 8ted NMR 4

Y BAY TEE B F9Y

a9 44. FHQ) 2 24 FHEABS 'H NMR

o
ol
o
ic]
S

R

R4

spectrum

i A& spectrume IE 45, 460 LEFHS.
HAA o] aAZnE 1W(TIC)S MS libraryell A searchdlo]
monolinoleate®] +AFFS &1g (I 47).

el glyceryl

A=

_76_



amo T b aa 138 100 B0

a8 45, FHA) 2 Y FAHEZAM®Y ¥C NMR

spectrum

0000000
linoleic acid-methyl ester
z
5000000 = linoleic acid
g ||
1= |
ol 4 4 | | : : " X |
v TY T i T us
20 100 150
man
Peak Repon T
R Time 1 Tine: FTime Arca  Arcibe loaght  Hesghi®s
13 600 13008 13667 1441423 797 flaaviy
s 4247 15 108 15070715 (53] 147822 687

a9 46. 3A A EF o] GC-MS spectrum
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Linoleic acid (unsaturated FA)

& gl I
glycere Glyceryl monolinoleate2| 0| |

(Monolinolein)
a9 47. 8H4ER 7x 13
(2.2) A GHEAN} EEEZY 7T Hu
7h 23 U
529 A5 49| receptor binding assayS £33+ FHIA v (29 47)
- AFEH+=  ¥EF=22 glyceryl monolinoleate®] o] AE 27t SigmaAt
(1-monolinolein)®} Santa cruzAH2-monolinolein)oll A - 31 3 =

- g AgA e el G EAY HEAd HILE receptor binding assayE A A SHe]

FRBHE Bl B Aol Bl AAT FHe BYBAN vuE AR5

@ GC-MS BAE 53 3ol 38 olsle] FHBHRA ¥4 2 &

)
e
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El
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o
offt
e
ol

- 71E9 I U E 2 oleamideS glyceryl monolinoleateS
=
[e)

BN
A
2
>
)
O
Z
w
il

-

O Z=E43 4249 receptor binding assays =3+ FHEA vl
Receptor binding assay 23+ I8 48] YEAS.

- 34 FZE(PSE), ethyl acetate #8E(EA Fr.), 23 A4S AX HF £3(ODS Fr. 7)
9]  GABAa-benzodiazepine receptor A%s2 Z2F 27%, 39%, 60%% AA7} APLDdrE =
7behe AE Holw 27T60%= At Ao s St A HAs
- GAEERE RS ATEd olAAY d¥se gRlsa s W, B AAE HE SR
g= YA 1-monolinolein®}  2-monolinolein  + ©]A A EF  GABAa-benzodiazepine

receptorel]l ZA3sl= AL &gt (53%, 40%).
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- GC-MS #4& F3] 92 spectrum % receptor binding activityt= L% 49 e

- B oA 23 AAEZE AX 4L HEF EIODS Fr. DI A ;‘3591
GABAj-benzodiazepine receptor A% (56%)S 7HAL AS &g Ao w=
oleamide™ X174, & 59 St Hil Ho]9ls.

- GABAA-benzodiazepine receptor A5 (56%)0] E A9 23 AAS AX A& HAFE B

3¢l ODS Fr. 7% fAFHS gelst (g 50).

N

“O-Octadecenamide, (£)- (24.5% match)”

NG, hecontiol WMS, Filered [

i =
: 704
@ ®
-
154 ‘ B-Sitosterol
; || Cholesterol
o
ISTD
B b ‘ { | ] J
* || 9-Octadecenamide, (Z)- o
1 ~
o ¥ o
0.5 | | | B = f
| mﬁg ‘; ii
| ks iy ||.
Il Ll Po o e
= AR

: 51 75 100 125

i &5

29 49. Oleamide®] GC-MS spectrum
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o A FHMA AANES F7F 2@ B4 (5337 o]ston))

- 2P RO M = 1A =RE AR QUAIAEAIE AAAE 2Rk, AdAke] Al
A e B,
b AAHEAE 23
(1) HEA A4 2 % (29 52)
Enrollment Primary screening for
eligibility (n=131)
Excluded (n=40)
» Did not meet the study criteria (n=29)
Refused to participate (n=11)
Secondary screening
(n=91)
» Excluded (n=12)
Did not meet the study criteria (n=7)
Refused to participate (n=5)
Randomization (n=79)
Allocation l

.

Allocated to the
Placebo group (n=39)

.

Allocated to the PS group
(n=40)

|
l |

Completed visit 4

Follow-up

Completed visit 4

Discontinued (n=4)

PS group
- Lost to follow up (n=1)

(n=39) (n=36) Placebo group
- Lost to follow up (n=2)
- Did not meet the study criteria (n=1)
Analysis
| Analyzed (n=40) | | Analyzed (n=39) |
1% 52. Participant flowchart

- 2 AT e 7 20Mel A 6541 Abel o] = A = f Al o Ego] A
Aol Az vh el B4 G B4, AR @ A 27 B3 ALHA e 4L
Qo] 15 o), Ao 242 o4 Aole 4 YUE on AAHYL.
- 23wy @k olgtoligue A EYE 131 S e r AAENeH, Al
B oteh Faa AdE A 58 Ba) A/A7E0 J5e 99 ma
A7k B el recruit B, AAE Folt FAFEE AATm=403 It
T(n=39) .2 FA9 wAH] 453 AFAFS H&EF A (L™ 52).
- QAT 1 Bk BB 299 WA FE B Selx, 29e] AFAHA
gl ALz B Hol T g

Group N
Screening 131
Screen out 52
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Randomization 79
Drop out 4
ITT analysis 79
() ATEATA L 94 A7 B4
- 2 Al Foldk AFdidare] dol, A, w5 AR AAAA A9, AELH
& XE3tste] F e Aol= (A (E 24).
H 24. Baseline demographic and clinical characteristics
Treatment groups
Characteristics Placebo PS group p-value*
(n=39) (n=40)
Age, mean (SD), y 39.8 (13.0) 39.0 (12.5) 0.79
Women, No. (%) 18 (46.2) 21 (52.5) 0.58
Education, mean (SD), y 15.2 (1.9) 15.4 (2.6) 0.74
Socioeconomic status, No. (%)
Upper 7 (17.9) 8 (20)
Upper Middle 13 (33.3) 16 (40)
Middle 17 (43.6) 15 (37.5)
Lower Middle 2 (5.1) 1 (2.5)
Marriage, No. (%)
Married 18 (46.2) 16 (40)
Never married 17 (43.6) 22 (55)
Divorced, widowed, or separated 4 (10.3) 2 (5)
*  Between groups comparison, independent t-test and chi-square test p < 0.05
Abbreviation:  PS, Polygonatum sibiricum; SD, standard deviation
(3) %A AH ZH
- X 25904 A= 3 @3 SR A AHE AYEY 55 2 AR, &
B, T, ATF R AR, AR, Aad 2 R, §F, OF, oldR, Az,
SfF, AATF, SR D FR, 2NRR, 2ANSAER T oo d9a A
N F ez Aele fNE. ZUIEFY A ATV B Aol HadA
W AT gxaae] A3F Waee fod Aot AN
¥ 25. Dietary intakes status of the subjects
Placebo(n=39) Treatment(n=40) P-value
(group-visit
Baseline Follow-up Baseline Follow-up interaction)
=57 9 AR -0.027+0.39 0.033+0.37 -0.009+0.31  0.005+0.40 0.79
FF 0.070£0.86  0.110+0.79 -0.081+0.55 -0.084+0.60 0.76
T -0.053+0.65 -0.157+0.46 0.049+0.55 0.158+0.71 0.13
2347/ 9 F4AF  0.073:t0.96 0.058+1.14 -0.107+0.48 -0.016+0.63 0.24

- 83




HAF 0.194+1.55
ANrF 2 F4F -0.0050.45
S -0.054+0.51
& 0.016+0.71
oj 9 7 0.10520.76
zH 0.049+0.87
TR -0.087+0.44
A7 0.108+0.87
=5 9 FF 0.029+0.43
ZU 2 F 0.020+0.74
ZYEHER 0.046+0.59

-0.021+0.94 -0.080+0.69 -0.131+0.49 0.63
0.006+0.49 -0.023+0.34  0.073+0.42 0.52
-0.019+0.47 0.075+0.58 -0.005+0.54 0.20
-0.108+0.76  0.131+0.89  -0.050+0.48 0.64

-0.068+0.46 -0.038+0.40 -0.004+0.54 0.17

-0.078+0.66  0.014%0.71 0.009+0.73 0.50
-0.105+0.43 0.030+0.50  0.160+0.65 0.20
-0.053+0.49 -0.079+0.52 -0.025+0.70 0.12
-0.041+0.32 -0.033+0.39  0.039+0.45 0.14
-0.189+0.46 0.165+1.13  -0.015+0.85 0.75

0.001+0.44 -0.015+0.60 -0.045x+0.36 0.84

e
N
)
r
(e
X
2w
s
k=l
il
M
i,
B
ko
12

- ATFAARES AGAF 2 APEAFE 58 A5 o 24 B- vge] AV B
Aes T3R5 (E X).

- yz=wa He A H7F AF (Pittsburgh Sleep Quality Index, PSQI)

- olelY] & HX (Athens Insomnia Scale, AIS)

- EWH3F A4 A% (Insomnia Severity Index, ISI)
- AISE AP %7 f1kAF] U M a8 SHSAS A, AEAFE 5§ olF
AIS T2 FY3HA #ZAsA (2 = 578, P < 0.001)3 Alg2AEFe +H /Mgy
o] oF 4]

Eug % 714 A4
E HAo Y (z = 414, P < 0.
-1.06, P = 0.29) (& 26).

oFA ol Hla et E%H(z = -2.11, P = 0.035)(2 ¥ 53).
A

58 Aol vlgte] AdAE HE& ofF PSQI 42> oAl Aaskd o
I

A ORI AFNETH FAD Aol ANz -

of wujste] ISI &3 ol FolstAl sk i 7HA a3

001) L BX&= Sk EFaH

o,
ol
2l
o,
N
N
£
32
ulleS
N
Il
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PSE group

12 P <0.001

—

10 - P <0.001 P <0.001

—

Total scores
o

Baseline | Follow up Baseline J§ Follow up Baseline | Follow up

AlS scale PSQI scale IS| scale
19 53. Mean values of scale scores at pre- and post-treatment in the PSE

group

Abbreviations: PSQI, Pittsburgh Sleep Quality Index; AILS, Athens Insomnia Scale;

¥ 26. Self-reported sleep quality at pre- and post—treatment

Placebo Treatment
(meanSD) (meanzSD) b (SE) P for
Baseline Follow-up Baseline Follow-up interaction
(n=39) (n=36) (n=40) (n=39)
ASI (total score) 6.28+2.41 5.14+2.11 7.60£3.05 5.34+3.51 -1.00 (0.47) 0.035
PSQI (total score) 7.69+2.19 5.61+1.99 7.93+2.35 5.62+2.59 -0.22 (0.54) 0.68
ISI (total score) 7.62+3.65 6.11+3.63 9.20+4.67 6.79+5.35 -0.77 (0.73) 0.29

ISI, Insomnia Severity Index

P & A ZHtotal sleep time)S §JoF21E B8 Ao H|E}e] A
F E5E& Ald gz div] fFoH o R FIkekA S
- Actigraphy® A3 8 &84 (sleep efficiency)? +H FE=3F ZHAl(wake after
H

&
sleep onset, WASO) HAEFT T ek ET Atol o

|
>
o
=g
0q
3
ks}
=
<
tt
Ay
o
ro
of

flo
>

® AAAGE FE NE 49 2o
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¥~
4o RS ZRAQS(E X). A7 TYRFIPHOR ST

(Glx)ot Z& AAdE=
AAAEFLI A ET Fol A5 AAFH GABA(z = -0.78, P = 0.43)¢} Glx(z
=004 P =097 v%+= o gk Apol7b AAH (2" 54, F 26).

My
L
Ho

X 26. Sleep quality assessment using actigraphy at pre- and
post—treatment

Placebo Treatment
(mean+SD) (mean+SD) b (SE) P for
Baseline Follow-up Baseline Follow-up interaction
(n=39) (n=36) (n=40) (meanSD)
GABA levels 1.35£0.18 1.3920.17 1.37+0.18 1.3623.51 -0.04 (0.06) 0.43
Glx levels 0.93:0.16 0.90+0.14 0.90+0.10 0.90+0.10  0.001 (0.03) 0.97
Abbreviations: GABA,y—aminobutyric acid; GIx, glutamate/glutamine
@ 4 ¥ polysomnography 23 Q°F (3% Zy})
- A FET 1082 AFAFT 108 e FRE AT At A fekaE S& AP A
F B8 Ay Fo] ¢=uthdd A polysomnography)S Aldsle] e A& EAHEN
=(X& 27)
- % 209 FxEA AT FHTLAAE S5t —f— S A FAFa T 9ok F
T 7re] A FE-A ZH(sleep latency, z = -0.43, P = 0.67), = &84 (sleep efficiency,

z = -059, P = 056), = H A 7Htotal sleep time, z = -1.00, P = 0.32), &4 F+L=%
7} A (wake after sleep onset, WASO, z = 045, P = 0.66)o] Wgt a3} Zol= F9

Sk k.

_86_




3 27. Sleep quality assessment using actigraphy at pre- and post-treatment*

Placebo Treatment
(mean+SD) (meanxSD) b (SE) P for
Baseline Follow-up Baseline Follow-up interaction
(n=10) (n=10) (n=10) (n=10)
(Srlﬁﬁ;’ latency 6.75+4.80 7.95£7.01 12.1+14.3 11.2¢136  -2.15 (5.03) 0.67
Sleep efficiency 87.8+14.9 87.8+10.6 89.0+8.9 86.749.9 -2.29 (3.90) 0.56
(Trg}r?; sleep time 373.6468.2  386.2¢54.8  400.2+49.6 390.8453.6  -21.9 (21.9) 0.32
WASO (min) 47.7473.4 46.9+51.4 36.4£31.6 42.2438.7 6,7 (15.0) 0.66

Abbreviations: WASQO, wake after sleep onset.

(5) HHA B
- QR WobE QgE A (RS AL AAssA Al W A, 387
F (A, W, AAE AAE B BG4 B FA9 Mg o
ARG AES HoE BW ol HAST A B/ FEA| WF Aust £
A ATNIAZ LTt BAL AL S

- SN ETT AGHET 3 FAFE TS ANYNE B8 A5 el Y 2w
¥ 28. Safety measures
Placebo PS group All
(n=39) (n=40) (n=79)

Laboratory profiles mean(SD) mean(SD) mean(SD)
Absolute neutrophil count (/uL)

Baseline 3290 (1154) 3035 (1366) 3161 (1264)

Follow-up 3318 (1242) 3196 (1250) 3254 (1239)
Hemoglobin (d/dL)

Baseline 14.1 (1.2) 14.1 (1.3) 14.1 (1.2)

Follow-up 14.0 (1.4) 13.9 (1.3) 13.9 (1.3)
Hematocrit (%)

Baseline 42.4 (3.9) 42.3 (3.6) 42.3 (3.7)

Follow-up 41.9 (3.6) 41.8 (3.9) 41.9 (3.7)
Platelet (/uL)

Baseline 253.6 (54.5) 250.9 (69.8) 252.2 (62.3)

Follow-up 258.4 (57.4) 251.7 (76.4) 254.9 (67.6)
Serum creatinine (mg/dL)

Baseline 0.82 (0.2) 0.83 (0.2) 0.82 (0.2)

Follow-up 0.80 (0.2) 0.81 (0.2) 0.80 (0.2)
Serum BUN (mg/dL)

Baseline 13.1 (3.8) 13.3 (3.8) 13.2 (3.8)

Follow-up 12.6 (3.3) 13.2 (4.1) 12.9 (3.7)

AST (units/L)
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Baseline 18.3 (3.8) 19.4 (5.2) 18.9 (4.5)

Follow-up 18.4 (5.3) 19.6 (5.7) 19.1 (5.5)
ALT (units/L)

Baseline 17.0 (6.8) 16.8 (8.0) 17.0 (7.3)

Follow-up 17.2 (9.0) 17.3 (9.4) 17.3 (9.1)
Glucose (mg/dL)

Baseline 92.4 (7.9) 93.4 (8.7) 92.9 (8.3)

Follow-up 90.0 (10.1) 92.3 (12.4) 91.2 (11.3)
Cholesterol (mg/dL)

Baseline 191.3 (34.8) 177.0 (31.2) 184.1 (33.6)

Follow-up 189.4 (32.6) 185.5 (54.2) 187.3 (44.9)
BMI (kg/m?)

Baseline 24.0 (3.2) 23.8 (3.3) 23.9 (3.2)

Follow-up 23.7 (3.1) 23.7 (3.4) 23.7 (3.2)

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; BMI, body
mass index

AAL Aate] Fof gk Abol= YUNE(FE 28).
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TS e B 298 BU, AlFT/UET BT AE AFE AFH $ o1gE At
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H 29. Safety measures- number of abnommal subjects in physical examination

Placebo PS group
(n=39) (n=40)
Before After Before After
Cardiovascular system 0 0 0 0
Respiratory system 0 0 0 0
Digestive system 0 0 0 0
Endocrine system 0 0 0 0
Urinary system 0 0 0 0
Reproductive system 0 0 0 0
Skeletal/Muscular 0 0 0 0
system

Integumentary system 0 0 0 0
Nervous system 0 0 0 0
Psychological system 0 0 0 0
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