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< SUMMARY >

| EELES | D-02

Purpose&
Contents

Purpose;

Establishment of the specification and test procedure of Sal/via plebeia R Br.
extract which has the effect of decrease of body fat mass, and development
of the extract as the functional ingredient for a health functional food

Contents;

<1st Year>

1. Validation of the specification and test procedure of products for the
prevention and improvement of obesity

2. Production of prototype

3. Clinical trial for the prevention and improvement of obesity

<2nd Year>

1. Vertification of efficacy of the prototype

2. Stability test of the ingredient and prototype

3. Clinical trial for the prevention and improvement of obesity

Results

O Completion of in vitro and in vivo efficacy verification for the decrease of
body fat mass

O Establishment of the specification and test procedure of Salvia plebeia R
Br. extract, Completion of optimization and standardization of mass extraction
process

O Prototype product via formulation study

O Clinical trial

O Mass production and supply route of Salvia plebeia R Br.

O Development of the extract as the functional ingredient for a health
functional food

Expected
Contribution

O Development of the health functional food for the prevention and improvement
of obesity

O Expansion of additional functionality

O Creation of high-value business as a health functional food

Keywords

Salvia plebeia . Decrease of fat Health o .
obesity . Clinical trial
R Br. mass functional food
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g ol o e AT B AW I 9L
TUQ v #E ARV SAAFE AT 2 AFS @3 20119 A FAAA AAG Vs 9=
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A 98 T Y ARES 83 T 8182 20089 23%, 20099 25%, 2010 27%, 20119
20%% 1S3 FEE Frlske FAE B A SelvedA gAY AuHe 48
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AR (A L) 416 300 1,129 1,435 1,807
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5 BRI FE T 31 104 A7
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8 FH X2 FEE 25w
9 =xFEE 2w
10 ZFEA Yol R Ao} A FEE 159
11 ALt (FE ARt 254
12 AL (EgZFPAgel=) 25w
13 NE &g

Z3: AR SAE )54 FH7F sbo]l=. 2012.03. 2] E o] ekE o}

=9 B2F3, Ve R AEY A4 H)
At =4

1) SEF FE2 gF Az A sk
D Az 9859 Z+3
@ FF 437 Az 34 g1 (AFY dFA4 2 Aa® P59 3y )
Q@ F==9 7+ ¥ 74 %53 g9
2) FE5 Y9859 ¥F3 ¥ validation A+ F=
O dFAA d5oA 9 AT 4
Y5 it validation (o], A4, AL, 84, ¥ 5) 49 HAF

@
©® 7l % AEE 2 A3

1-3-2. AAE AF
1) AAAEASE A AT L A AE A Z wor mA)

2l
@O A AFlA el AxTHF £4 2 validation
@

HA, AA, BA, A HF

]
o]

- FHF AY A"9s e A, FeA, IEI"E A, AHA, 2
& Al 5ol AWkl 4 )

S~
oZi
_C;L

]

=

ot

i

o 1 °
=)

2

ol

i

2

K

ot f~

2) AAALADE NAE A%

@ AAE A=

1-3-3. FRUWFFEE AAFA U &5 AF
D vgk mdoe] AFHi 8% 9 YR a5 Hh
@ High fat diet (HFD) % v ¥-sER gAY AFZ7F A &5
2) vk REo Ao FHEWFFEEY] &5 71H AT
@ RT-PCRZ o] &3 mRNA 23 =%

Z] =]

1o

A




@ Western blotS E3F &4 protein & =4
1-3-4. A|F TFsF € kAN HI}
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EL YIRE B FUAE AR (29 o 9 %)
?jiﬂ—a— 2 A=
20054 20104 20154 N

(2005~2015)

v #HE A% 500 1,613 5,205 26.4

AR AP A AT A >
O AF 2AE ARNSHE A A AAHCE /54 4F F /1% 2 AFS I4%1 o
. 20089 & 71Fo2 A FE 754 80|H, A7 HHEL 6.8%2 FA.

# 2. 2003955 20084 74A 9 A IABY ARV HEFL 7 W& F 197 AAL HA

%3] 7154 Wg AF A5 FAE 98 A%

1 AAY Zha 26 ZF2AUZEAKE) dhFujohD)

2 Piket ws 19 AL (1) FRAHL) EEFAH() EHEER)
3 a4 A% 14 223(2)

4 o =4 14

5 4% g9 24 10 Folubel(2) wrolZ FH2)

6 w9z A 8 TUREEM)

7 = 17 (=3 71 8 | 2(3)

8 WA e 99 7

9 A% Fuzdz AN 7 ol uAl(1) FHEAN) T (1)
10 AYA A% 74 5 2FE Q) (5)

11 118

O &% Syt N AR7SHF AZ T A= AF9 714, A&= R 754,

T T H29 8ol4, BIAE JAE T wt AF e FAol o H3d dW9.

1 8 TarIdse] 45 53l 71wk g AlEe] §x2 8 Ao =5 Ao, drjds2> A
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&
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o) o) Al =] &k 2.7 /o]
AYFEE E;__%ﬂj]o o
H -
(PF501) - _ frdzof, Ak W FRE oS AR 9
ol ALE}
I == Aggidrls 359




@ Daidzin + Glycitin + Genistin

@ L-carnitine

700 mg/¥

A A | OR=d g E, 24, $% dd=s] weg JehlE Age A
FANG | Aol Fo @R, 71 o4 9 oj-olea e 7o
94 it N5 o5 7

O dlE% (rosmarinic acid)
® P—‘—b]—‘j 9] (1-Deoxynojirimycin)
@ A% (6,7-Dimethylesculeti

1380 mg/%

A
>

N
B L
~
>
ot

Oguer] wgol yebd Ffoe= HAFAE T

QAF ¥ AL Y  Joen=E F9
@odo] 9 ikt FRF A2 AHFH T
A4 T A% 257

Z ) 2| WAt NeRE)EAE | ZFZH 2 (Caprylic acid) + 7FZEAHCapric acid)

(MCFA) j’—é%}’;j?]%k _ Ak AEH AAEEYS 5Y

) AHA FYAE -

A 94 o AR 2%=

75X E)EE | L-7F2Y ¥ (L-carnitine)
L-7=21e %]‘iﬂljﬂ%%‘: L-7}2U" 024 2 g/¥
a3 A

El2EdgoE

N o
lo
>
otk

4 it FIE5 25w
7' (X ®)E | E2~F W (forskolin)
JIHHAF | 500 mg/d
Y $2E2E7 PRI O FeuA v dG2dAE 583G dge] o £
228 oy | A
DT @ 9, el of-lols AAd Fo
Y T B 8975 2%
71'5s(A %)+ | 7FHIZI(Catechin
AR AF 7HHIZIe 24 0.370.5 g/<d
=455E HA A | IRle] FhEdl Qo] 224, BW 58 JHY 4 Jenw &
oA | o
A T A2 7s 25w
I's(H#)d+E | & (0)-HCA
SA= A U obzhB.A] o} dANAF ( J"HCA 750~2,800 mg/Y
i AA A DGR Faol o4e AAE dete do] 8
Al =
e ges FoAR | @ 9 A% 43 s5el ool Sl A M Fo
AY o 8475 157
@ cis-9, trans-11CLA + trans-10, cis-12CLA + cis-9,

SEREE R
AT

cis—11CLA + trans-9, trans—11CLA
® cis-9, trans-11CLA
@ trans—10, cis—-12CLA

cis=9,trans-11CLA + trans—10,cis—12CLA
+ cis=9,cis—11CLA + trans-9,trans—-11CLA
= 2~4 g/

ARHAZ
cis=9,trans-11CLA + trans—10,cis—12CLA
+ cis—9,cis—11CLA + trans-9,trans—11CLA
=14~4.2 g/¥ (3.4 g/¥)
| O AR § A
A= A
oo O ALELL M H = A}
oy | @ ek ARE RS )
® Anxd, 5 Yashs ol g




A s A EA71%5 257

O = FHF=d2Hcis-9,trans-11 CLA, trans-10, cis—12 CLA,
(R F)EE | cis-9, cis-11 CLA, trans-9, trans—11 CLA)

@ cis-9, trans—-11 CLA, trans-10, cis-12 CLA
cis—9,trans—-11CLA + trans-10,cis—-12CLA

TR =4t QA + cis—9,cis—11CLA + trans-9,trans—11CLA
(EFZFEAMZHI=) = 1.4~4.2 g/9 (3.4 g/¥)
N O Yggh7r 24 g 5= glomg F9
oy | @ ok RS RS

® AAEd, £5& 2ol g A o] vigd @
A8 S5 A &437)5 257
EA: A7 54 E 7154 Bl 7tol=. 2012.03. A E S FEHAH

2-2-2. %9 AFAL L A% BY
O WHEAE e 2uge] Uz Frh % AESEE 138 5o R SHAEN BF &
2t A%HoR Frsm gom, oo met 4 FAHl FRF AFOE Aol n Y%

AAE AIEEES 2000 14539 E PRSI, =& AFER 20089 s 2,6979 9

d +e Al dge 2014L4°1] 39739 &9 A%
= 4T Aow Ade. 2008 26879 AAVITAAE A T 10179 = D= F 38%=
o]l AAleks Aewm vEwtow, S 31%(8249w)E AAlste Ao ® UEsH ofAof Al
Aol A= Aol 14%@6RAE)= 7MY B2 HTs AAS L de= A e e, Fo]
3%(119¢1 )2 1 HE 9 Y. A ARES TS & o, v, , dE Fol AA Al
Fel 81%E AAFeEHA 9 Vs AFAELS Addstd A SUtE FAeER deEddeS

=4 = = PN
2 4= 2t} (3 Nutrition Business Journal, 2010)

i

[

o=
[e)
4

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2014(e)
At | 1,330 | 1,435 | 1,641 | 1,668 | 1,818 | 1,967 | 2,134 | 2,308 | 2,499 | 2,698 | 3,973
AtE 8.7 7.9 7.3 8.3 8.6 8.6 8.5 8.1 8.4 8.0 47.3

O 20084 26989182 FAF AA NEHAE AF F 7L RS VTl 101798 MY 2
A B dn fd (8U0)R), og% (38391%), F% (12091 %)¢olm, W=, 3, Aol
AR el 81%5 AN & $how wUHe U8e A 4 UG

7. 2008 =7HE AlA 7S AAE A

i)

[eNe)
A=Y




O 2008 AA 7ITAAE A R (26989E)F =W ARV AE b3 fdel
Supplements ¢} Functional Foods7} Z+Zt 76591 €29} 9539 @& AA A9 60% o4 =}
] 5+ .

Matural&Organic
Foods
26%

Supplements
29%

Natural &Organic
Personal Care &
Household
Products

Functional Food id

35%
a9, 2008 EE5E AA Vs AE A TR (B9 98)
< Ag>
1) A7 HEAE 83 =] AFAE AEFAQ Nutrition Business Journal ¥ 9= BARL HE7]|Ho]
Euromonitor &) ¥ ARE FHoZE AN
Natural & Organic Foods - &1 Al
Functional Foods - EAAES 7}3}351o

Natural & Organic Personal Care & Household Products - %

2-3. A7 MRV Ads wFg € JHEad

2-3-1. A3 HFAFY §A, dHd 5)

O AMyAT Aog Falol 47 Adel g FRUFFEE] vw
on, & F Ry FEAES VITARCR FHste], FRMFFEE
o] A AE o] e Aow AlRH

- FRNFFEEE AFZEE O 2 A AFE A
- FEHNFFEERZ uZY2HEES NA AF N
I

- wRMEFEEE AT As 2 A AE A

O FuMF AZE ol§ FsHe ANGI, AL vgoE NV Asyel Bahd A
Fo L AR £o3E0 AFPAel JuHE A8 de Agom §43] w7 FA
AQA ERelA W 2 AFERE 0T 5 AL

- oA AS ARA dE St FEen el AT 2l JaE
- gRNF V154 PHA Ason A% B AAA A5 Fu 9 4dd 243 s
- A LS FUE 9@ dime SotEe] 283 s

Al R AN
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1) €543 w3
- A4 g gAY, pH, =AY, IFE, Az
2) AEFAAAL AF

S A, AN, FAA, BB, FFE, 1A

o

4. 98 2 AF A4 B
1) 7t& A A ¥
- @713 pExACAAN = - 3 Ad, e
thato] APl e Ad3 Ve 9 At 2
2) 7FEAIY

ok
2
>,
e}
i)
=
ofo
il
B=)
oo
N
to
1o
a
ot
oX
=

SRR, M, FE T ABZAANA 4 AFE) 98 AW dwHor A AFe A
b, AEE gl wy A 2 AL,

5. FRH|F FE2EY in vivo A FEE DA vwHAS =4 N a9 AA
1) Diet-induced obesity modeldl A9 &% AHAA

O zAYA o] (45% High fat )& 8F fr=ste] vjgk x4 85 g)

@ AFe MY = 150 23 A3 A7k A5 Al (animal balance)S A& =43
@ o] HAAZFS wid dAT Aol FFete] 19 AHAST Aolo LgF)s AT
@ 2o] FE&(feed efficiency ratio: FER)2 A% S71FS Aol HHAZFSR YFolA Airg
® A o AL F4: 24& ANFAT AAY F AW FES carcassH S AEe] AT
o & F A3ztsta AHE EX: TG, Tcholesterol, Insulin, glucose % =3
o XA A A
22 g Az (FadA gz @ SRR A)S fEste] E4

I 2@ x4 39 Lipogenesis® Adipogenesis## &4 % 42 =4
: C/EBPa, PPARy, SREBPlc%

6. AAZHE&AE
1) IRB AgA &4 2 <4
@© 14148+ protocol 24
@ IRB AgA A4 9 5 9=
2) AAR/AY7E
Boodgo] MAVELS 7 194 o] 4654 olsle] Aol YR A A #A]4(Body mass index,
BMD7} 25kg/m* ool (WHO, 2000), 3l &-9ddeo] & M & (Waist-hip circumference, WHR)©]
WA 090,994 0.85 o]S wrEete H@AE ddo R st & QA A LAl ok AME AW
< B &8 olafjg &, Aor FHoE: AA FAAES FFet/|E AW s AR

Za, 7 T @ A ol el e d A

p
o e

I~

3% @A A A AN A7)

et

N
o
N
4 AN
o
t
rir
e
=5
£

3) AHEAH dad H IY =%
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Screening Randomization End of Study

A A A

127 2L, 0|5 £71E, SaHMIE 42
oljel[x-fg_,l\'ni

SHEFFES 507 - 0000 mg/d

SCoHM|E F0{2- 0000 mg/d

| l | | |

232]d $=2 W-3) 1A YZW0) 28 YEW4)  3A FZWs) 4% FEW12)

4) 5 QA
AAA LA Holl = T 0B (FEFE 2 ZeAE 7 o9 40%)9] @7t F 29 w4 5
of AlFE AN FAPA F 0H L 20%2 EdES g 3.
5) AlEAA
T2, ¢k 29 F(Randomized, controlled trial; RCT)E 7]# o= 3
6) °17<1]7\]“%?<1]W A4

e J

00 AZol &at= gruFe] A& AN F g FE5e] dojdl 4FAL 249
oA AA olBWL AAYL F BB RRAZE Su FRE AZF(AR). AEEL
?l 000+ 9% 100 gzl O00%= Ffreo] dom, F& 8 A7y AxTAHS AA HAFTHLS

Z 000 gFol 000% oldo = Axg.
7 frEd Bt
O AAA=
m B Alebeh AAASZo R A AT, slElet ol B WA FAE F45ka, AH
@A = (bodymassindex kg/m2), AALS BAA7AFHS o] &3 inbody 3.0 (Biospace, Korea)o
2 FAGY AT AE 7t T w4 AsAE AFEEH, A4S A YA cm 9HE S4.
@ Dual-energy X-ray absorptiometry (DEXA)
Baselined} ®]1Lslo] 0, 4, 8, 12 4o DEXA(Dual Energy X-Ray Absorptiometry)S %
g AALE(%) FA Bl dg ARAAEFS dEAFY T84S v
@ B3 A3 (Computed tomography; CT)
& AFY 9= (Computed tomography;CT)S o]&3dte] =A3tH, 1
BRI 47 BB (FELE 1294 25 49 798 FAHSE -20~+20/t0] o] AAE &7

S

o}
A HE FGste] WA W (visceralfat) ¥} I 8} ¥ (subcutaneousfat) S A Z 3t = é?}f}. %
A ARG gAY WAS 3 3 F A HACA WA WAS wijA 3shA el W
A k&3t

T SsAw
o qs

T HER A g T2, wShR|wE Hgk

(@, ® ¥ F Adsto 3 4AY)

®
o
1
n
o~
4
X

_14_




)
—_

of &

3

o] &

=
=

v ®HE Alwbc} caliper

)

o

&
s
il
B

A

o} 71 %}

= v FN A 2cm

2w

Fy

ba, 2

[0

4

s

N

e

g

oo

Nr

|
—_

=

W

wK

A AH HDL Z#~HE, LDL =¥ 28 =, free fatty acid, Apo Al,

3}
.

A4t
CEREE

=
=

Apo B

N
o
o

K

shol 4

o}x.7] 9]

ol
=

o

3}

o)
o
s
e

4

O

Fo
o)
Ho
frys

e

<!

X
N

bo M@AEe] Aol
o)

o 93]

o
wr

°]7]

kX # ¥ (Total Calorie Intake;

tol 249 Ael7]

3|

3

A4, 19

=
=

o] 7] %)

Al
2]

Q]
=

ool
T
o)

-

°]-&

KN
=

27339l Can Program 3.0

—

8) ¢AAY H7t

T Al A o

o))

o] Auk-&(Adverse Events; AE)

& A F

3]
=

ol o} gaglo] QIAIA]

53!

B

A

g

Az Ay

. o7lell =

o
=

o
A

4 5

)
B

N
I

=3

~

No

2}

R
"
o
o
ar
ol
7K
o
a3
el

tlom, 12A13F T84

Y 3]
A A 2w A AL

3]

o=
5=
[s13
=

aed, 3xk, 42 W Al

= X
— =

A

A

PR

ol
ol

eyl
K

Tor
B
ol

AL, dol s

s
)

-

T
B

o)
H

ol¢t71d

SBP),

(Systolic Blood Pressure;

o)
H

3 24 Aol
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WHE 34 1 2 3 4 22 Al
3P4 Eol O
712 ZAL O
g4 O O O O O
R O
AR/ AL 71E BA- O
FA/ e/ A0l E A O
A A O 8] O O
A AR AAF (7FA 7] o4A) O O O
; W/H ratio O O
BEpue =34
= T ]L. 20 DEXA O O
Aol g AE WME % A5l O O O
BMI (Body Mass Index) O O O O O
A8/ 88 = O O O O O
o] Hkg O O O
A A w/ N Z=AE A O O
5§+ Ht O O
3-4. #3144
T3 71&/NE7|3t H]
as L x
e Al A& Z1F |7 /8|9|10|11(12|1 ]2 ]| 3 6| 1
4% E25 % ug 7€ 929 | _
Az 34 =4 89 Y
oSP A% duo| EFs
oSPP & UF Ax 34 &
oSPP 71& 9 4 £F3 &
1% oSPP A& (& &) A& &4
. -A®(fFE)AE) g validation
ST dE g fEA QA AE 3
oHFD FERYAY
(2014. 7. [0 27} 714 AF
- [AAE A B
2015. 6.) oAA R ﬂlf‘é At
o AAHEAEE AAE A%
RB A1AA A& € 5 449
oCRO W& 2 IRB 2l4A 24
JAAF LA 4AA 49
o YN T2 EFZINE
oM PA w3 YFAN
i 71ENE7)3E H]
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= Al RS 1% [7]8]9]10[11]12]1]2]3 6|
71E 9 74 BF3 &Y F3
03 Batch &
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24 o Wk A
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BNEEEEEEE LR
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o HFHIA 24 5 IRB UF

HFRuA A

3-5. A% ATA}

<CMC % AAA+>

I. #Eu5F FE2=9 dF A

BN

7F. FEREMF Ax Y89 BF3
1) 48k 74
2 oo AgEHE EuaRt 599 49 149 dwst ¥RE 5 Aus
E7He AAS, 74 FEMFE dB@How FYeta, HATHeR VY, 44
AR BAL wol A9 olE P
<Table 1. #HHF LAAE A5 F+Y>
N 12 At 1227 el
(0] 7% azx
() i
- Korl A7 oAF Az, Az
1 Kor?2 A a3 RES
2 Kor3 A& 1% Az
3 Kor4 A5 g Az
4 Korb AE dd Az
5 Kor6 g 94 Az
6 Kor7 AR Az
7 Kor8 Ad 2F Az
8 Kor9 A WE Az
9 Korl0 A& Het Az
10 Korll A5 ok Az
2) RS YA F HPLC #HE 24
THuF AxE SHAS A& Ax 50go 50% 4 1085 7tste] F&3

O &R azvtEIg L] FH =

» Equipment: Agilent Technology 1200 seires system
» Column: Agilent TC-Cig,(150 mm x 4.6 mm, 5 um)
» Detector: Diode—-Array detector (UV: 254 nm)

Column temparature: 30 C

v

» Injection volume: 10 puL
» Mobile Phase: A: 0.1 % Formic acid/in H:O / B: Methanol

d5E THEE
T FEA ok

% HPLC €&
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) DRDY T D03 Rakeafl (1 G B TRACT FPROF NG MOICTWID 014081 06 20 021011 2]
™ Rosmarinic acid
L]
" N
w1 Hispidulin-7- 0-glucoside
: Luteolin-7- - glucosidh /
1 Ferulic acid § PR
® cafteicacid l é Hispidulin
» \ 51 |I| \
o g H i
EENEN L s CSR IO | F
, 3 gg B Ehgl Bopledr 1Y g 2
* i , Ry aflsEgd o fpe B i o
: f . ' “_:Ulul VA AL HWAM BALA 2R L”_!%L, Bei—— 1
| -
] 1] i) ] ] i -] |

<Fig. 1. FEHF F5&

A Al7|% 2THE HPLC T 24

1) 2013H% 58 M3

HPLC A ZvwlE 13>

2) 20131 9

| MeOH ex. | MeOH ex.
||: i = *
| 30% P ex. ' 30% P ex.
. } | |
P T ' 95% P ex. ' 95% P ex.
1 : .
3) 20143 32 M (A= A 4) 20148 £ 4~-52 M
' I 1l 30% P ex. o _ | 42 =2 9 MeOH ex
' 50% P ex. = 2 . |
! I 4% =2 =7] MeOH ex
| 70% P ex.
e e : . —— |Z - , 1 5% 5= Zrj 95% P ex
¢ 11 95% P ex. | 1] '
' R £l 2 em e fe el el
' Tl MeOH ex, | | - ] 5% S E0) MeOH ex
g
<Fig. 2. ¥ 25 HHAA7], F9 2 F=&v¥ HPLC AZnETH>
+Huj 5 A A7 HPLC & &4
Sn BAWE olgate] AW FHWF 50 % 74 2L AHEAL wwadrh T
g FrEF 20 goll 50 % FA 10¥57E et FE8 A3, A 9gdE FHRuF A8 sid
YRR fasgon, oF gruEs Jbg vxe Ade gl AR An 9

AFAGE B4 29
AxAE] e
ARdEs sty A& 50 % FAFEEREFE S0 wE &L g(hexane, chloroform,
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ethyl acetate, butanol)S A A|&FA T A AFZA] ethyl acetate?] &v)] EEFEEZHFEH vt

#H G50l FAyo] AR(FE)PES Tt

Alzd & 25 FEAES /9167 9ld Sephadex-LH20 & ZAHARvED
WS o]&3tdY. ZH (60 cm, WA 2 cm)ol Sephadex-LH20 A #|Z =Zd3ste] HO9

Methanol& 95504 50:5071#] =214 o2 o]FAl#A, L AF} Rosmarinic acid (RA), Hispidulin—

7-O-glucoside (HOG), Hispidulin (HP) 59 ¢« EZS 53931, 1 99 EZE2 chemical

profilings 3] EZ& v - HES AT

ot

e e e e R e e e
— Rosmarinic acid
e [1917“ cﬂx
s Hispidulin-7- 0-ghscoside T
=i (20,16 mnin}
Ferulic add ¢
- e s B ] « 2 Mepetin or luteoin
- (14.57 min} ™~ - T (2289 Hispicuin
oo = al | mﬂ i (2436 mmin) 4
g e smiiel za BEE 8 = o gF F @ Eag
" = . s o= oo poenglel senatmely sm limy ae E i
=y 5 =
i = e
=
= ez R o|#
o (1845 rnis % |=
- -
~ R H
-
= & s¥im §§| —| |I§|§ﬁ§, e s =8 &
. J 8 3 58 B8 HEE ['\.;‘.L. Lk om o8 3%% % 0% 0 08 0 S 3 & 00 3 2 |
e o] ==
- e |
ssa]
o
w65
=z E 85 5 ) s
= 2 p HE B & 3 B 0
— e e T -

Xk
= =l
==
% g -

E E = 23 BE
£ 38 5 i BE 3 3 5 EF Rm
= =
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<Fig. 3. ¥ EwF9] AF A9 A5 HPLC AZvfE 13>
<Table 2. A9 FHAZE Hvju (F9: Alg A4 7, SFAH3SF n=1)>
A9
AF o9  4F g4 B3 fgF  ax  Ax
CAD 43.8 18.3 15.4 26.3 14.7 28.1 31.8 8.6
_ FA? 378.2 3294.4 2664.8 87.4  1844.1 1706.8 477.6 3199.5
s} L-0-gl® 219.6 22355 1615 801.4 9183 1029.0 44.6 1369.9
3t Ros® 2431.4 3023.4 2188.7 3217.8 2742.4 3656.2 6831.9 3163.9
z H-0-gl® 1017.2 2196.3 1703.8 1622.6 1750.2 1463.7 1128.9 877.2
NP? (or Lu) 122.4 719 88.2 129.0 834 29.8 108.1 45.3
His” 207.8  29.6 36.4  122.0  38.2 44.9 27.0 20.9

UCA: Caffeic acid

YFA: Ferulic acid

YL-0-gl: Luteolin-7- O-glucoside
YRos: Rosmarinic acid (Major)
YH-O-gl: Hispidulin-7-O-glucoside
9Np: Nepetin (or Luteolin)

"His: Hispidulin

U FEHZAxdx 5F 9F Ax A &9
(AFY A e A2" 7= 2 FA Q)
D o Az 34 A4
FRHFE FEo dI T Ax TS FHE7] Yste] AP 4=

=
F4 gz Agsgon, FHA7, 05, $Fe FA0 velse] £

o -
o,
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<Fig. 4. ¥R FAxd2 g F AZFH>

0. 5% 989 EF3F ¢ Validation
o AN FAE FIF BN
(A)E=HntoleXNETdo 2 RE & AZE YD-204B -9 X ZAE (hispidulin) T HS ZA}S
-

EF G AREAS 242 10 uLA FYshel Fel 2ANA AFske] A%

sAAx @ FEAF FEEY 100 mgs AESA Dol 50 mL & FEekAaAo] ¥al 50 % FA
ul
o

of 2Syd &) 3 F A 50 % FHCeE AHESF] 50 mLE 31 0.2 um syringe filter
3]

<l
rlo

Hispidulin #+%2 Alavtd=g X258 Fstslen, 5% 5 mge A28 2oF 50% +4

o Zo] AEsA 50 mL= dFal 0.2 um syringe filter= o] 3ste] TE=H o2 3o}

[(E554 24 za=zvEa] Hispidulin]

T U0 B, SeoALD PR IV 0, YL NI G UG I w9 B TR §

]

T
] 1] a ] ) ) ¥

(e B4 mazvtE3] YD-204B]
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<Fig. 5. Hispidurin ¥ YD-204B¢] ZZwlE13 H >
3, FRFAAZRE A FAE(Hispidulin) @] &2 039 % = HZF FelE At

M
4
iy

<Table 3. ¥R FAZA~ (YD-204B)2] Hispidulin & 2>
sample solvent .
Nominal conc. Analyte _
Sample name (YD-204B) (50% MeOH) RT sheF (%)
area
mg mL mg/mL
SAM_1 101.0 50 2.0 24.938 222.6 0.39
SAM_2 101.0 50 2.0 24.935 221.8 0.39
SAM_3 100.1 50 2.0 24.937 218.0 0.39
Average 0.39
Y. SR FAZA=(YD-204B)8] 54 &<l
g Axeds Sl AitdE FRWFAzA2] g A L FE ALES &8V fete 2
FANM B 79 D A6 BAe) ASE 2P Az FRuFARSste] FE5HL s

<Table 4. 2dA Az Alg 2 dF Ax A= 554 A>

9 %

No. 1 2 3 4 5 6 7

© (Hispidurin) __ A#HA%
Lab

a 730 727 8394 4740 7062 5970 8012 1724 1110
(area)

o 0.9998
oy B TOB AT 4519 G611 5655 7515 1700 1125

area

III. FR¥ 3 355 (YD-204B)¢ Hispidulin ¥4 A1 3% A3 (Method Validation)
7t A3 8%
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g5 W & 7] ¥ 4 3 &+ A
= o) B2 = (Rs) > 1.5 9.04 m A 3
e 29 EY Hla overay ¥ overay ¥X] [ 523}
Bt T E 100 + 2 % 99.82~101.52 % ——
383 s _
RSD) <20 % 0.32~0.42 % e
. Wk (RSD) <20 % 0.05~0.22 % WA
- A ZHIHE(RSD) < 4.0 % 0.32~0.42 % 0 2343
100/S m A 3
A=k (0 : ¥H&-o FFHA 0.27 pgmd™! s
S BEAFA /187D 0 #4%
2 _ 3]
A A A M2 R? R? > 0.99 R? = 0.999995 m s 3
(y=21.90x+2.611) O 2A9
W9 HaAel FAHE 7% s m S
SEE T 20~507% 0 43
Y. TR F3EE 9 Hispidulin &3
D AEAE
A i Bt
TE S5 ERE % (Area) (%) @_%(%)
G 1882.917
(Hlsgiduﬁ‘n) 4.75 mg 50 mL 1843.9688 | 1856.91060
1843.8461
159.23790
13 41.7 mg 20 mL 159.93521 159.61274 0.3916
159.66512
158.17059
Al g 23] 41.0 mg 20 mL 158.77214 158.49263 0.3955 0.3945
158.53516
157.83595
33 40.8 mg 20 mL 158.15239 157.97552 0.3962
157.93823
2) ALt
Hispidulin (%)
A Al g R HF(ml)
= 7899 s=(mg/m) x ————- X mmmmmm oo x100
As AA ZF(mg)
3) A4
T8 Hispidulin % (%) 1t 5 (%) SD RSD (%)
13] 0.3916
23] 0.3955 0.3945 0.0025 0.6219
39 0.3962

°
2=
a

AHE) 5% “7IE B ARl VIAlE = AR Aokl “olokEe AW el el delAd

=1
3k 7loj=ekel” = FolE W (d: ICH Guideline, 3 A)dl wet AZw ook o} ok ok &A
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A gl A A sl FAlE AR o] A AlLlEue] Al wet vz FEE o
AEEADZ A5k 5|~y & (Hispidulin)2] A€ 735 (Validation)S 2 Al 8FS3 T

A2 Ak el “ojefEs AR wWydelde Wigh Zlel=ieldl wel Sold, S, A,

= AR

Hjerxt=719] A /4 4<1 hispidulin®] &4 S st E4 ¥ g a4 HF (validation)=
2 A3 TE 0.1% phosphoric acid’} 3718 water®} methanols ©]5 22 YMC Hydrosphere C18
(150 x 4.6 mn, 50 ym) HHS AHE3te] 71&7] &8 WHoR AT Ay 2 AFPAA HF8
o] MAFAAZY FRU|FFEES hispidulin I T2 FAAZFe] A&}
(Rs)E YEHHRN 2™, UV spectrume¢] HA|st= Holds& &elstart. A
09999952 =& ZAAAS yetdoen, #E3A4 (LOD)E 0.09 ug-ml !, A (LOQ)E 027 ug -

-

2 gelstdth. EAMe QIS AFer] 9% du 2 AzF BAoA AYE (RSD)E 77
0.05~0.22%< 0.32~042%% YEelston A% (accuracy)E 22 995~102.3%2F 98.8~101.5%%
UERo] B BEXwlo] 2 gARe] SRS $3 A AdwdS ASEAY. B A uet

A% FRFFEE WO hispidulin®] i FFE oF 3945 mg-g ! (039%)2 HHEFAAE
%ol Etath. wElA] o]ae] EXANE Ed HPLCE o] &3 wladx=7] 222 (YD-204B)2] XA
FA R0 2 hispidulin® ®AMel AT AFudel ATHAL.

IV. 5 F3&5(YD-204B) 98 H3 174 AE

7y, A 89%
= 7% 2 3}
) o 0.39+0.08 % 0.42 %
iacs Hispidulin 0.42 %
(3.9mg/g) 042 %
k=1 5 mg/kg ©]3} 0.0840 mg/kg
s R 0.3 mg/kg °lat 0.0112 mg/kg
emT e 3 mg/kg ©] 3 0.1716 mg/keg
T2 0.2 mg/kg ©|3} 0.001 mg/kg
14 S T =4 =4
o) A& s
= A5 20,000/ g oIt 2%
BHC 0.20 mg/kg ©]3} =&
DDT 0.10 mg/kg °]3a} 2HE
FFEeF Aldrin 0.01 mg/kg ©]3} A=
Endrin 0.01 mg/kg °]3d}t BHE
Dieldrin 0.01 mg/kg ©]3} =&
d=F 265.40 Kcal/100g
oj oA ¥ a3k 50.02 %
o e Zh A 9.31 %
Z A 3.12 %
TH 23.31 %
35 14.24 %
YEF 2,000 mg 258.99 mg/ 100g
- FHUMFFEE(YD-204B)9] A EAF g, S5, VAR, IF AR, 7, I7, UEF
st 5 d3 43 44 AES J&"e Ay 7FE A AHEEY, ol & vy e R A7 v 4
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V. AA 2 AY d7E TF JAHEAE ANAF AF
7b AlB AR

D AA R AW ATE B AAAEA

- A% aAy 2 494 29 A g
toz SokEst woF 4 / A%

- AAHEAE A
1

- A#F 134 (550 mg) & YD-204B (Wi hat=7] FEE) 480 mg T

H @ 2@ dedE

D #RFFEs AAAEADE AAE - 2 Ax
HEd SR $EFAEFU-2ot
usg 660 mog MEF ]
H 560mo M2 08 HEUWS EE =3
19 43y 18 4EE Bl 48 o B Sat 1300 g #| =
Eai g, ay)| d= | i mm
NEEESE el E -
HqEY | 2 sy | HE HE | 2o i,

E =] au | E=g ] %) i) ta) aa#emol| eseaeta] 28 BHimg)
1 gg e =EAHxEy| s72rs| 480,002 |1,134.649 1920.006 100% 1,820.00
2| ooz4G| U EEEZ 210 10.727 5B.999 139.481
El oooat |AEfolE slaf D5 1.000 6.60D 13.000
4 o181 | 0] LT .000 E.500 13.000
5
B
B

B Al 100.000 | 550.000 |1.200.000
FUFEFEP
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88 AAE - Sk Ax

H&H HeerEdHE RS
WEE 550 mg M2 B
e BE0mo =28 08 HEYE T ol ®
18 33 19 45E B e B4 o BhEE Bat 1300 o =%
B Fium, 2z #= | =M mm
AlERE i B EEE -
o[HE] w [ =T
i| =% | smse |motagEy gz.a00 | s07.E60 |1,199.000
2| =8 |ooxe|E A EEZA000 4.770 26.236 62.010
3| #& t | oo0s1 |2 off ol & 1.000 65600 13,000
4| w2 ora11 |O] ekt 1.000 6.500 13.000
&
€| Hreloi| osost |2 EAl S peA S 0.700 3880 8.100
7| vreicd | ozees |2 B AR o F 40 & 0,200 1100 2.600
&| Bzl | pzees |2 B =M1 E 0.030 0.166 0.380
=
10
B A 100,000 | &60.000 |1 300 000
« EHE
=g |ﬂ19]’]"|{,‘2ﬁ|+‘ | zc.tu:rl:ll 110.000 I 260000 |
580ma, 675mg, 583mg

(FHFLFEP

VI. FEHFFSE(YD-204B) A A9 <¢tAA 7}
7V, A3 Q%

D A71REAY 23 %
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o Ed —_
I : YD- #Az27A : 30+27 +
+7 1 YD-204B A7, PTPES Bt 30+£27TC, 60£5%
A A g L=t
_L; NE=RES Initial 34 670€ 97N 12714
° (15.04.13) | (15.07.13) | (15.10.13) | (16.01.13) | (16.04.12)
A3 kA B = 5t &) =k A3t Sk
ExEy . i} i . .
o @l (xng) (%: :4 EL) fh&) (%L)
0.53 0.63 0.6 0.63 0.6
Rf 3t A=A
Hispidulin KRy 2 ) = 5t = &t A 5F
feig=24
ik (0.39£0.08%) (0.38%) (0.38%) (0.37) (0.37) (0.37)
1A JaF J Bk A Bk A ar A ar
dAA a0  E 2 43 43 43
(A AFLA) (1.2) (1.2) (1.3) (1.9 (0.6)
2) 7MEAE A9xn
o EAAE ;
v YD- BZA 40127 +
=4  YD-204B AANZ. PTPES BIAZEZ 40+2°C, 75£5%
2k - _AeaA
G A8 7= Initial 3714 671
°.
° (15.04.13) | (15.07.13) | (15.10.14)
3 LA B = & = A5}
EEETG AAY | ALEAD = 5} ZKly
g0l
Rf 7k €4 (0.53) (0.54) (0.56)
: J 5F 33 J 3k
s Hispidulin A3l 2% R
(0.39£0.08%) (0.38) (0.37) (0.35)
A A A3 ke kel
=70 %Zéﬁ§15o "l}:}— "Il:} "ll:}’
(A AF2A) (1.2) (1.7) (1.6)
3) TEH5AE 2 MAEAY 2%
1 : YD-204B E3AE - AENE, PTPER
A% g A7 Al A}
k21 < 2.0 ppm 0.0163 mg/kg(ppm)
e TeH < 0.3 ppm 0.0054 mg/kg
on EZNPN < 3.0 ppm 0.0075 mg/kg
FTe < 0.2 ppm EA%
AT A A
Py ES ERL o S
Al <= < 20,000/g 190/g
- FHEFFZE(YD-204B)9] AAFS 7HA 3 F7|HEAE 12709 2 7bEAE 23 6719

olobESe] A AW J1Ed el A AR el 9579 o e 44
B, B, B, AAFLAAT FFE D AL FTA JFe] AFgadons B AFL A

12 7K sk FHo] bAE AlFolgta AR

VII. FE¥FFEFE(YD-204B)¢] A A AT+
7F. A3 8¢

1) Formulation ¥ A% Key Point

(1) Az - AEPE

(2) 49 F492 7% 500mg &F 24
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A 2000mg o= AF AAQL 23], 13] 24 HFH)
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(1) A Color matching % (

3) 7]E}

B
~

,AO

zel

AT A A LREALE
1) A=W YD-204B 2238 A

Y.

N

e
o
il
K
Bl
or

m

o
o
i
K
Bl

i

Gl

R
=K
Hip

or

ol

=
5,

1 A (1,166mg)

ok
=1

ol

=

0
It

8o
K
X0

e

500.0 mg

ey

1]

1

Z2A AL el

mg
mg
mg
mg
mg
mg
mg
mg

QH

100.0
100.0
200
10.0
200
220
440

.

350.0

&4

KP
KP
NF
KP
NF
KP

Z}o] NS RED 120K
— 28 —

=

(Vivapur 12)

e
=

3}

A

o

B
>:<J—

=
=

o=
ct0l NS WHITE 120K580000

ctOl NS RED 120K

X Ml
=

0l &t2h A

D-EtL| S(200SD)
HiOr=ar0F 4]

(1=
Starch 1500

st
A

out
ut

J

&l
H

5
=

SEH
SEH
SEH
2EH
SEIH
2EIH

=hEH

=

=
1 A9 1582 Ha a3, AASE 1 49 28865 Herzo] A}
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=8H MERE H{
B el H4 7 2EHFFES <EHE HEH>
= B M IZZgEzea E0) 0| [) AU S Tt
£ 3@ M DB S
= & H . Starch1500
=0 E: AIEESAHELUEERAES
2 B R E0|AERA
& o H : AHOIE&DIDH=
AE I H FOH=E0l NS WHITE
120K580000
AEIH . LIE=CH0) NS RED 120K
= = = = = = St _
21T B = & 2 BEHFTEE AT 25mesh)
2 8 W . EEHEEERA
2 3 H D-ELE
2 & WM :Starch1500
3. HEEE SE28 E8E A3 25mesh)
= 0 M AESHHELSERAES
g o R B0 A RA
8 B H AHOEAMIIUWS
4. EE =239 282 Edh.20 2 0Ly
5. IEHY TH G R SmMEEH0 NS WHITE
120KE80000
2 H o E2H=
= Hl o HES
6. 2 =2 45 BEE
ER 5o e
5. ZEM Z=H S H . 2T=2H0| NS RED 120K
=3 o #H=
6 E =E 4.9 RS Z0. 602 0ILH
=3 558 REHY
vl AAFEZD TG
1) A=A sty
=l WEIE LI E= ZE0F 23t
e N/A Skp O & 2F 10kp
SoH(LHA 302 OJLH 202 O|LH 158 0lW
=(BEE 60 = OJLH 302 0O/LY 20 2 0Olu
=% N/A 0.5% Olot oF 0.2% Olat

2) AFAR
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ZHE (X 19.5 mm), EE (X 8.5mm)

3) "9 ¥ 4 Profile

(1) First Layer Coating profile

Time | Inlet |Exhaust|Product| Spray |Atomizing| Pattern | Pan | Airflow | Balance [Theoretical Coating| Dosage
Temp | Temp | Temp | Rate Air Air Speed Reading Weight | Weight | Weight
Pressure |Pressure Gain Gain
Mins| deg. C | deg. C |deg.C | g/min Bar Bar RPM m3/hr g % % mg
0 55.4 44.0 40.0 5.0 1.4 1.2 15.0 150.0 0.q 0.00
1 55.0 44.0 40.0 5.0 1.2 1.2 15.0 1504 5.0 0.13
3 54.0 43.0 37.0 8.5 1.3 1.2 17.0 150.0 224 0.55
10 54.0 43.0 37.0 8.3 1.4 1.2 17.0 150.0 80.0 2.00
2
]
K + +
= 9 2 — =
E
i
E
i
£y
] 1 3 e
Time ¢ Mins &
|.hI|LTl|rp @ Cxhaus_Tamp [l Praduct_Temp I
ot
; o
-E /
g G
5.
.
&
B 1 3 1z
Time Cminy }
(2) Second Layer Coating profile
Time | Inlet |Exhaust|Product| Spray | Atomizing | Pattern Pan | Airflow | Balance [Theoretical Coating| Dosage
Temp | Temp | Temp | Rate Air Air Speed Reading Weight | Weight| Weight
Pressure |Pressure Gain Gain
Mins| deg. C | deg. C |deg.C | g/min Bar Bar RPM m3thr o k. S myg
0 83.0 40,0 480 4.0 1.4 1.4 21.0 150.0 0.d 0.0
1 B2.d 400 45.0 4.0 1.4 1.4 2.0 150.0 4.0 0.15
E 83.d 480 47.0 4.0 1.4 1.4 2ra 150.0 124 0.4
10 83.0 48.0 440 5.4 1.4 1.4 300 15000 50.0 1.85
20.4 83.0 45.0¢ 44.0) 5.4 1.4 1.4 300 150.0 107.0 4.01
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B 1 3 16 2B.5

Time o kiny

1 . Inbel_Temp ‘ Exhausl_Temp . Fiaducl_Temp

Spray Rate {q/min)
3

B 1 I 1B 1B.5

Time (mins *

> AF Z”W Al TiO2 il & SZFoE AFAA &3}

> Second Layer Coating AAE A& HAAZ] EFHE AFo=
Az ¢s)

JhE5ZEH(40C/75%RH)

<in vitro/ in vivo 238 2 ESAdF+>

7V, in vitro EHAF
(1) 3T3-L1 pre-adipocyte AIEF9 AE & w2+ &3 H7}

YD-204 30, 50% FHFE=2 4-F 100, 200 ug/mL &% EF 3T3-L1 AMxE AEE] A&
S v AR e 95% FEE (200 ug/mL)oA = AEEC] AAasAY (Fig. 1).
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125+

100

~
o
1

Cell viability (%)
g

25

Fig. 1. Effects of various Salvia plebeia extract on the cell viability of 3T3-L1 cells.

(2) 3T3-L1 pre-adipocyte Al EF A AL A &3 H7}

oA M B3 FE T FAE AW S Oil-Red O stainings ©]&3le A3 4
7 FE FE Bl oF 36% ool AW FA oA miE wglow, YD-204 (0% FAFE
S)o] AWM E 23} A AEE AW FHFS oF 50% ol #aARS st (Fig. 2).

0.6+ pr.x g

o
o
1

o
B
1

o
i
1

ORO O.D value(540 nm)
& y

Fig. 2. Effect of various Salvia plebeia extract on differentiation of 3T3-L1 fibroblasts into
adipocytes.

(3) 3T3-L1 pre-adipocyte Al EFo| A FAXE(TG) AA JdA &3 H7}

ot AWAE (controDT vlus] & wf, & &vjo] &4F sk F§le] oF 25% o]
TAAY F4 94 2945 Flstden, YD-204 50% Zﬂ%%% 100 ug/mLol A <F 40%9] 72,
70% FZ=ENA F 33%] AWAE U F4% FAAE Tl Fastant (Fig. 3).

60 =

o
o
1

B
o
i

5]
o
1

Triglyceride conc.(ug/mL)
B g

Fig. 3. Effect of various Salvia plebeia extract on triglyceride production
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Y. in vivo A8 A=
(1) ZALAo)Z HwE § 53 C57BL/6N ul-¢26 A YD-204B¢] H| %t o8 &3
D AFF7+F

8% 4% F AFS F @ A, el Hel Aol glglont, 8%
7oA HolE 4T F AT Ad A of B AFol B, AYT
ol A& YD-204B 400 mg/kgwt 5 o) FE T2 Has BAY (Fig. 4).

15+
C)

£ ¥
>
x

.g’ 5
=

0-

(e

Fig. 4. Inhibitory effects of YD-204B on weight gain in mice fed high—fat diet for 8 weeks.

@ Aol AAF H Hola &

HolgF e 19 197t 4% Holo F (o Astdrt 85 Forel delA AW A
of Wzite] FATRTH A& kel Ao HABE vrhhou folshA sgrom, 72 AP el 4

o] M w3 FolA A AolE Holx gt}

2ol & & (feed efficiency ratio: FER)S 2lo] A3 ojn) ol

o] Ggatel Hlste] Aol g&o] wiF foAQl grom E=oka 1o W ST E AP
?l.

L.
Ao Hol BE g AW FolsA 2tk

Q@ 7t R AT =4 FA

Ad TR F AST A9 FAS SAT A3 A 3 FARG dxae] 1k FAVE ol H
o8 F7FE AL (p<0.001). YD-204B 200 mg/kg " (0.97+0.07 g), 400 mg/kg A A" (0.96+0.09
gz fFoHem b FA aste] b Ao Aol A= A AU
A TR F AT 4 A 249 TF 4 A (Faug A, g A, Ay A, A T
HoA 2 R A 55 47 A Edto] vud 43S Table 19} Fig. 5.9 YebW AT

Table 1. Inhibitory effects of YD-204B on various adipose tissue weight in mice fed high—fat
diet for 8 weeks.
Tiesud & SOEAg WA NEAE  =aAg  ZuuAE 3 A%
Group (Liver) (Epididymis) (Subcutaneous) (Kidney) (Retroperitoneal) (Mesenteric) (Total Adipose)
Chow 0.99+0.06 0.52+0.17 0.28+0.08 0.05+0.01 0.18+0.03 0.19+0.03 2.27+0.15

HFD 1.15+0.05° 244+021" 1.38+0.14™ 0.23+0.06™ 0.72+0.13™ 0.69+0.10" 6.54+0.49™

Orlistat

(5orn|:gjkg) 101:0.12* 214:037* 101x0.25"* 021005 068+009  060+0.17 566+0.91%
YD-204B s M

200 maeg) 097 E007" 200£024° 127022 019002 068:004 0613019 586066
YD-204B

0.96+0.09"* 1.92+0.18"* 1.03+0.28" 0.18+0.04* 0.68+0.12 0.52+0.11* 521+0.44"*

(400 mg/kg)
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g n:?s: % % i: 2
% 050 é ; 3 é
2 % E %
= 025+ % |2 1 %
0.00 4 0 4
d\o@ & o é.s 5 é& v Q}@ o“‘o‘# & 3 é@ ] é@ o @9
3 & P
o@ eic.ﬁ:‘% 0‘@ ,I'Q"'iqurd"‘a

Fig. 5. Inhibitory effects of YD-204B on various adipose tissue weight in mice fed high-fat diet
for 8 weeks. (A) Liver weight, (B) Total Fat weight.
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Fig. 6. Inhibitory effects of YD-204B on body fat percentage in mice fed high-fat diet for 8
weeks.

® 23 W B3dA 4

lochemical | coT/AST GPT/ALT TG T-cho HDL-c vLDL-c Glu
crous /) WA mg/y  (mg/d)  (mg/d)  (mg/dh)  (mg/dy
Chow 71.0+7.0  223+34  948+56 131.8421 653426 665+115  1623+21
HFD 164.0+28.3"™ 5904149 103.7+10.7 218.7+158™ 83.5+56™ 141.0+26.7" 2209+103™
Orlistat
s 1594+447 714+185 114.5+65% 2383+14.0" 750+127 159.5+153* 156.1+150"*
(50 mg/kg)
YD-2048
139.0+384 436498 1091466 217.8459 55.8+3.5"* 1604+13.0"* 165.0+3.2"*
(200 mg/kg)
YD-204B ### ## H##t# H#H#
200 mufq) | 1240450 30113877 1027+108 1988+168" 47.2+7.2'" 14612244 1433:147
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The values are shown as mean+S.T.D. Results were statistically analysed using Tukey’'s
multiple comparison test, significantly different ***p<0.001 compare with chow, *p<0.05 *p<0.01
#1»<0.001 compare with HFD.

» GOT/AST, GPT/ALT

GOT/AST, GPT/ALTE HA Xl vhaF A8, 54, WAazkd ,
ol A& W FoR FEHER IF AST, ALT FE2 F=2 AXS] WA =
ot AEG. 28 A, Gaddtel wste] txae GOT/AST, GPT/ALT 47+ @43 Z713t
fom  (p<0.001), YD-204B 400 mg/kgE Foldt HArelA zZzpe] A7 A
GPT/ALT 27F frelA o= 2ha (p<0.00D)ske] A Aol = iy b E4el tieh e g
& YERT

—_—

| A g

IR Hols FodS Ay dH FAAE At HlE] F7ksh B Ao g xTte
FAAY FA7F Z7 AR FelHold kot 7 AP A W FAAY o] JgFS 7
A A ket

b A W 2" E TF

qdYd U F ZU2HELS gFo] F/EFE HNA TR gt vyt £y UG #Ho
Ak 4 A, gt (131.8+2.1 mg/dDel vla] izt (2187158 mg/dDe] & FU~HE Fhol
ol or ZFrtetdnh (p<0.001). thET (2187+158 mg/d)¥ W wEtdS o), A hET<l

i

orlistat 7 (238.3t14.0 mg/d)S 23] = Fo] FYgH ez A<53 wi YD-204B 400 mg/kgS
Folat (198.8+16.8 mg/d)2 FoA o= 1 FX7F At (p<0.001). LDL ¢ &8 &2 M vht
= A 8F 9 Assts AAR, A (665115 mg/dhel HlE] AW 2ol tiFat (141.0+26.7
mg/dDo]l F249 =2 FXE YetyAT (p<0.001). #FH A7 FoFES] LDL ZHU2HE #TAa
T YEREA] Fh

P T =

g4 epth stakS ELISA assay® #2438 A3 leptin 32 AAT (7.71£0.56 ng/ml) =}
Hlusle] x| EFAo] tiET 9 (47.2949.24 ng/ml) leptin F=7F Aoz Z7FeS T (p<0.001).

AT YD-204B 400 mg/kg®l leptin &S 32.08+11.73 ng/mlsFETo &2 A A3 #A23A (Fig.
7.

Leptin (ngiml)

Fig. 7. Effects of YD-204B on serum leptin in mice fed high-fat diet for 8 weeks.

_35_




877Zte] vtk & fst A Ao] g} FAd 7 Agdd ddsleE AlRE 87 ATF
o & % 7t o AARFE IeAHZZH (SubQ) % FudAWEzZH (Ep)S EHsAt
RT-PCRE 33}lo] ®]wk 3% & transcription factor 2 target gened 23d W3t= st

P A3 ALZF (SubQ) W HIT #3A FHA] mRNA ¢d 33

YD-204B7} HaA 22 o #wk §% B9 target gene ¥ transcription factor?] @ W3
MAE dge s A YD 204BE =oF AS PPARy®l C/EBPac] Y3k mRNA & o7
&e 747} 200 mg/kgol M AIF U, EAFAAS aP2, LPL, FAS, SREBP-Ic 9 HSL %%t
gk d A& 200 mg/kgoll A FAdA SN E A oZ YERY AT (Fig. 8).
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Fig. 8. Effects of YD-204B on the mRNA expression of transcriptional factors and
adipocytes—specific genes in subcutaneous adipose tissue of hight-fat diet mice.

P FusAY (Epi) W ¥ #A FH49 mRNA 28 33

YD-204B7} R ustAwz2 o v)vk §%= ##H target gene ¥ transcription factore] wd W3}
o MA= TS &A1 A3, YD-204BE Folg 4%, PPARy¢t C/EBPa°l od mRNA 23 ¢
A& 7H7F 200 me/kgel A BEAAELRE g oz Yttt (Fig. 9).
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Fig. 9. Effects of YD-204B on the mRNA expression of transcriptional factors and

adipocytes—-specific genes in epididymal adipose tissue of hight-fat diet mice.

@ vl #F4A F-H1AY protein Ed FF
8Fe] Hlvk =5 Y3 uA o] Folet FAlo] 7 Aol dFE= Al P AT E

7z 7o) MAZEEH IsAHERZA (SubQ) ¥ Faudaxwzx2 (Ep)s #8339tk Western

ol 2 2)
F3le] Hgk F = 7 target gene?l F WIS Tl

kS
blotS <

£

p IEFALZZ (SubQ) W v #H FHA9 protein Td A
8F 7+ mA|HFA ol 2 Hwro] fHatE C57BL/ABN wmF$-2~9) x2S Bgd & Western blot %3
© % SPE7} C/EBPa % PPARye] ©ulz whdo] wx= S skt A HAxe] 37t X
B Td dyo] FrietE UlE A Fninke] wio]le wiA R ALEEE C/EBPa ¥ PPARy<
g wbE S =AeE Ay gzt 9atx2z e C/EBPa 2@ PPARyS walza whg ko]
gHqow Zrbstgon, WrH YD-204B 400 mg/kg ATl EF fFoHom HaHE Jog &
=3tk (Fig. 10).

¢

Orlistat YD-204B (mg/kg)
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C/EBPa . D S I e 48 KD
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C/EBPa expression (fold of normal)
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50 mg/kg

YD-204B (mg/kg)

Fig. 10. Effects of YD-204B on the protein expression in subcutaneous adipose tissue of
hight-fat diet mice.
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P Fusxw (Epi) W vlw #F A2 protein H&8 3
Fag Az W vvk g dd o] i WEks HED el C/EBP, PPARy w2
do] froldoz FrtEAem, v SPEE Folgh A5 wild wdo] 400 mg/kgoll A 7HE Bol
A=A} (Fig. 11). wakx SPEE AMAEL v the] key regulaotré! PPARy, C/EBPa%} 2o o
we] wEe folHow dAFoRA 2 A FHS g Ao ARdh
Orlistat YD 204B (ug/kg)
Chow  HFD (Omgk®) 200 400
CESE D S
PRARY I sk
pactin S — a— —— 2D
T ; -
£ i
- Dmgks
Fig. 11. Effects of YD-204B on the protein expression in epididymal adipose tissue of
hight-fat diet mice.
© z49488
TAY Aol = st C57BL/6N wlg-2=o A YD-204A % YD-204B9] A %zF 2 v]nksfd g3}
=) ix—]%ﬁ]ﬁ/\]—ﬂ- image analysis® 213}
L
EAS 1A Ay, Gl(Normal)oll Hlste] G2(HFD)9] AW & A9 ASHE & A=
7b AA Skt 5ol FAE ATHp<0.001). A @A E A g JEol diste] G5(YD-204B
400 mg/kg)e p<0.0l FFEo 2 2T (G2)H Fo4Q AolE& Btk dSAE &G = A
+ GH(YD-204B, 400 mg/kg)o]l v (G2)#e] vl fodo] A& AT (p<0.05) (Fig. 12)
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5= 5+ G2.HFD (High Fat Diet),
G3_HFD = Xenical 50 mgkg
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G3.HFD - YD-204B, 400mgkg
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G2. HFD {High Fat Dief)
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Fig. 12. Histopathological Findings of Liver, x100 magnification
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mg/kg), G5(YD-204B, 400 mg/kg) EF B AWAHE Aol =2 (G2)Z F44 o7l &= A
o2 FAFAAL(p<0.001), FAHHETA G3(Xenical)= EH T (G2)#e] Aol A p<0.05 T2
ool Felgdrt. FaAHEF A E G5(YD-204B, 400 mg/kg)e]l WETF(G2)I o4 o]zt
g Ao R FAEATH(p<0.05) (Fig. 13).

¢

G1.Normal (Chow Diet),
G2.HFD (High Fat Diet),
G3.HFD + Xenical 50 mg'kg
G4.HFD + YD-204B, 200 mg/kg
G5 HFD + YD-204B_400 mgkg

120m= 120+
100+
80- EEES

60

pm

40

20

G1 G2 G3 G4 G5 Gl G2 G3 G4 G5

Fig. 13. Histopathological findings of epididymal adipose tissue, x100 magnification.
(A); Chow, (B); HFD, (C); Orlistat 50 mg/kg, (D); YD-204B (200mg/kg), (E) YD-204B (400
mg/kg).

(2) 2AEA o= v f¢E C57BL/6N "¢ x YD-204B9| H|% X & &3

O AFHU3 R AT FHF

AR Fo A AT a5 F FAF Aol= glglon, 859 Hiwt f V) F AT AAT
(29.1+1.3 ol vls) mA A o] 2Tt (41.6+29 g)o]l F4¢l Aol (p<0.00D)Z A ZFo] F7hshe]
HIRE fr=7b R EQATE o] F 857 AAY Aol HAH e AR FoE WA F HIT Ao ATl
‘E‘ ':C_L 3“80 ] H/\)\I\E]'

A TR A ATAA AR T A A Ales ekl AT SUMES AbEdsit (Table 2).

HFDW 2(7.8+0.8 g)o] 43604 g)oll Hlsl fFolHoz AFe] Fristadom (p<0.001),
olel M) ¥4 iz (orlistat), YD-204A A<t YD-204B A v oz tixate] ns) 2F AF
S7H7F olAl® Blez vEth 53] YD-204B 400 mg/kgell A frelH o g AF S77E oA = %Y
(p<0.001).

©Q

Table 2. Effects of YD-204B on body weight gain in obese mice fed high-fat diet for 16

weeks.

Orlistat YD-204A YD-204B
Chow HFD
50 mg/kg 400 mg/kg 400 mg/kg
Weight gain (g) 3.6+0.4 7.8+0.8™ 3.3+1.0%* 6.8+1.1 57+1.2%*

@ o] HAF H Holae

Aol A G 15l 23] 22 Aol S g@e wEez 19 1vkel7r AH3E Holo <
(g)ez Atstdvt. Alg Fof 73 &b mAgA o] it dt vjaste] ZF At 2 o)A F Tl
& W7t gldoh

2ol &8 (feed efficiency ratio: FER)Z 1573 A5 S7EES Ao|dAZFLE o] ALtstd
Aol AHAE dinl 71 AsE Uekd. 85 e AR Fol 7|7 St mAEA o] txzato]l A
FaET Holggo] =tk AR Fol AF G diE2L orlistatwt S AolE &0l fFolHoew 2
st o 85 § ukd Holmaol Frbeklen, A¥ 7|3 dutel AT AHolge&e #Fo4
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Table 3. Effects of YD-204B on various adipose tissue weight in obese mice fed high—fat diet

for 16 weeks.

z SOENT  werg | AFNT | sEZAY  ZUuAg 3 AY

Grou
P (Liver) (Epididymis)  (Subcutaneous) (Kidney) (Retroperitoneal) (Mesenteric) (Total Adipose)

Chow 1.07+0.07 136+0.18 0.74+x0.16 0.12+0.04 0.51+0.18 0.38+0.07 3.13+0.63

HFD 1.98+0.18™ 2.38+0.33"" 2.85+0.32"" 0.65+0.13" 0.88+0.07" 1.71+0.23" 8.60+0.79""

Orlistat

TSt 1324017 2.58+023 2.18+0.15"* 036+0.07"* 0.89+0.06 1.08+0.14"** 687+0.71"
50 mg/kg

YD-200A ) 054033 2445024 233:035"* 053:0.14 092:0.09 1.18+0.28" 7.25:0.93"
200 8210, 44+024 2330, 53+0. 92+0.09 1.18=0. 2540,

400 agfly 156022 196+0.55" 221£021** 057:005  085:0.12 124+0.13"*590+261"
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7 E AT (p<0.001). WHH tixatol] MlEte] FAHET orlistatwr @ YD-204A, YD-204B 400
mg/kgs AT T A F A, A AW, F AWM FoHoR T HES FAAA
(p<0.001) A ¥ & F7HE AASE 2345 Yedoh webA] 22w Aol vvks F%3 vt
220l Al YD-204B 400 mg/kg Folv& 7He] AW 43 AAY 45 AdAsE 295 M= A

o7 FH

@ 83 Y AsEAR X

g4 U Agst A SAHS 93 AFAEESE B AEES AFASA S @ Ul GOT/AST,
GPT/ALT, T4 A% (Triglyceride, TG), % F#d 2H & (Total cholesterol, T-cho), ZH %= 2t
W 9 ~8 2 (High-density lipoprotein cholesterol, HDL-c), £%=% (Glucose)S SPOTCHEM I
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71715 olg3sto] SAs . (Fig. 14).

» GOT/AST, GPT/ALT

GOT/AST, GPT/ALT+ THAIXE vY=F EAlsl, 2 ZHAE] HAd T IAEHE Wk
A Folth olF A3 A Ao Hlste] ERTe GOT/AST, GPT/ALT +27F & A
skl om (p<0.001), A@oll A= izt vlaste] fo] %<l Aol& S 4 AT
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(84.3+7.1 mg/dl), YD-204B (87.2+85 mg/d)¢] TAAW FA& dlzTo vlste] F940 FA=2
Aaste] AW FAAY] FEE A= FEol e . 5 g
orlistat (p<0.01)°ll ®]3] YD-204A, YD-204B 400 mg/kg Folvto] SAA W g&ko] o Hodel 7
A FAE B2YY. (p<0.001).
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stz §llth LDL 2 2HES v §% Al 3 U dEsshs AR, F4a (66.4+3.0 mg/dl)el
Hlal 1A R Alo] tizxat (178.4+29.2 mg/dDel oAl E=2 FXE WE (p<0.001). AT F
YD-204A 400 mg/kg Fola- (158.1+11.3 mg/dDo] 22l AL FAE BHY (p<0.05), & A

duE9 LDL Zd&HE 4 53k skt

> 2T 4
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(243.8426.2 mg/dDol A3t YD-204B Tt (189.6+42.4 mg/dDel A A 5o ddias B
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Fig. 14. Effects of YD-204B on serum biochemical levels in obese mice fed high—fat diet for
16 weeks.
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¢l orlistat (1325+11.2 ng/ml) %@ A3 YD-204B 400 mg/kg (149.3£19.9 ng/mDelA = 427} 7+
289 S (p<0.001). hEw3} Bl dte] Adiponectinell thdk &% WH3l= ¢l (Fig. 15).
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Fig. 15. Effects of YD-204B on serum leptin and adiponectin levels in obese mice fed
high-fat diet for 16 weeks.

A3 FA29 mRNA 23 =34
YD-204A 2 YD-204B7} 3T skA| "} 22 % &9 target gene ¥ transcription factor
o] wtg Wato] WX JFS FA3 Ay HFD thzdollA AARIA 2 F1xk2] Hgdo] Fo] 7o
2 (p<0.001) F7t5 & F4S e

YD-204BE Fo3 74§, PPARy$ C/EBPaol thd mRNA #d A& Zz 336%
(p<0.001) % 456% (p<0.001)= veEptom, E4 K221 aP2, LPL, FAS, SREBP-1c ¢ HSL %
2ol thE & A& 247 645% (p<0.001), 47.6% (p<0.001), 54.1% (p<0.001), 66.1% (p<0.001)
2 255% (p<0.0)E AdHor YD-24ART =& 2y oA&S Jeyds. E3], aP2¢9t
SREBP-1coll tjgt @& a7t 714 =3kvh (Fig 16).
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Fig. 16. Effects of YD-204B on the mRNA expression of transcriptional factors and

adipocytes—specific genes in subcutaneous adipose tissue of hight-fat diet mice.

_42_




p 2usA (Epi) W vw #&H
YD-204A % YD-204B7} ¥ &A W 2 W] H|vF % #H target gene ¥} transcription factor?]

el Wste] MA s dFS G 23, HFD tixaolA AARRIA B fdxke] Hdo] Fofxow
(p<0.001) Z7t=E S Ve T

vl YD-204BE T3 7Z¢, PPARy®t C/EBPacl ™3 mRNA 23d A& zhzb 405%
(p<0.001) % 38.0% (p<0.001)= vebwkom, T FdA<1 aP2, LPL, FAS, SREBP-1c ¢ HSL +r
Azpell Wa wd gA&e 7z 21.8% (p<0.001), 57.0% (p<0.001), 50.9% (p<0.001), 49.9%
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Fig. 17. Effects of YD-204B on the mRNA expression of transcriptional factors and
adipocytes-specific genes in epididymal adipose tissue of hight-fat diet mice.
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Fig. 16. Histopathological findings of epididymal adipose tissue, x100 magnification. (A);
chow, (B); HFD, (C); Orlistat 50 mg/kg, (D); YD-204A, (E) YD-204B.
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Protocol No. YD-FL-SPRB
Study Protocol Version 1.0(2015.05.20) CONFIDENTIAL
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SH-B3Y
OFxl HE 173 30k ZE DFH e B ol & = FH
I;\!_'E';‘g'lgﬂ |'|:| 1—| AE :'Dn_D" _|2I:|$—| j—a 2!2|,—‘54='$ 5!—%
SE71 LFERE
o F 60 27 HE B7ts M= 7% 300, 30% U2 BEF 09 Al
232)d Ue s 2 & UE Follow up
W1 WE2 HE3 #E4 FIHE
2F-0F | 0F0Y) | 6F(=5Y) | 12FE5Y) Za4
AEda W 2 oM CHAR HEA B0 HEs QA%E MEE It YA20
27k 11 2 PR HES(0 HTois ANTSAESHEES AR werr
Ol 12 FIF AEHE =2 OENFE |84 250, 12 =t 88 =
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*  HEF BotA
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* DEXAER ETF HA2 =R
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+ HE/ZEEO0 Eo BHE{WHR) H=1x|

= CTE ET & 855 X9 fHoix]

= CTE ST & =5 O5pRRo] HekE|
+ CTE ST & S5 UYIRHo sHer
- = leptin =& HT}K|

L = = x| E (Total cholesterc], HDL cholestercl, LDL cholesterol, Triglyceride) Bi=}A|
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No Fault Compensation Insurance
@ Policyholder ¥D LIFE SCENCE CO.LTD. (217-81-27606)
® Named Insured ¥D LIFE SCENCE €O, LTD. (217-82-27606)
@ Policy Number 2015-1882307 {00D]
® Folicy Period 2015-05-01 (00:00] ~ 2016-04-30 [24:00) (366 Days)
@ Cowered ML SR gy e STt
Business/Ttems :
@ Premium Basis Mof1) Persans 60 2
@ Location Mofl), 148 3agimakgol-ro. Seongnam-si Jungwon-gu. Gyeonggi-do. Korea.
@ Terms & Conditions Mofl) Human Clinical Tral
1) Mo Fault Compensation Policy
2} Legal Liability Extension
3) AIDS. and HEPATITIS Exclusion Clause
4) Extanded Discovery Period Extersion for 2manths
5) Costs & Expenses Endorsement
&) Sanction Limitation and Exclusion Clause
7) Retroactive Date : 2015-05-10
8) Policy Temitery : KOREA
9) 34oizh o =R =R R =2
® Premium WON 2433.000
® LOL & Ded
MNoil) Human Clinical Trial
. LOL DED
Limnit: Cur
T e T
Na Fault Compensation Palicy Limit | Wl 100,000,200 500000 000 300,000,000 1000000
Policy Aggregate WON 300,000,000
@ Premium
[ Dusbste | Portion [ Instsiment fremium [ Du=bste [ Pomion [ mstallment Premium |
[ ¥ [2015-05-01 ] 1005 [WON T 2.133.000 [ | | [ |

@ Co-insursnce [Leader: LS |

ECH | | | | | | | | I |

|
[200.00% | [ | | | | ] ] ] [ |

1N WITNESS WHERE OF U5 Insurance Co, Ltd SECUL KOREA has caused this policy to be signed by its President or authanzed

representative, and courtersigned on the Declarstions page by a duly authorized representative.

LIG Insurance Ca., Ltd.

Yours Faithfully,

.

President & CEO
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AAZS AA ¢ 2015 07. 13. 2
R EEEE I E R
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