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SUMMARY
(FELFE)

I . The title
Development of functional food on decrease of body fat from Sargassum muticum

(Yendo) Fensholt and Pinus thunbergii Parl. extract

II. The purpose and needs of Research and Development

O In this study, we completed the standardization through setting standard
ingredients from Sargassum muticum (Yendo) Fensholt and Pinus thunbergii Parl.
extract which are grown naturally of Jeju Clean area. We were also conducted
the effects for improving and preventing the body fat by in vitro & in vivo
evaluation system and we confirmed the effectiveness of losing the body weight
in clinical trial when they ate the extracts of Sargassum muticum (Yendo)
Fensholt.

O The income of our country will be increase by developing of a high—value
products as the raw materials from the domestic agricultural and marine
products and this results will be the contribution to the export activity of
domestic or global.

II. The contents and scope of Research and Development
O Standardized raw materials and the optimum process of mass extracted
production from Saegassum muticum (Yendo) Fensholt and Pinus thunbergii Parl.
O Identify the active compounds for decreasing of body fat from Saegassum
muticum (Yendo) Fensholt and Pinus thunbergii Parl. extract
O Development of candidates can be a functional food which are having the
efficacy and safety of Saegassum muticum (Yendo) Fensholt and Pinus
thunbergii Parl. extract
- Effect of functional evaluation on reduction of body fat in vitro & in vivo
- Safety study from Saegassum muticum (Yendo) Fensholt and Pinus thunbergii
Parl. extract
O Making the trial manufactured goods from the optimal standardized extract and
studying for formulation of raw materials.
O Clinical trials for losing the body weight and apply to MFDS about individual
approval
O Commercialization and industrialization
- Development infrastructure production lines through the marketing technique

utilized promotion and commercialization



IV. The results of Research and Development

O Standardized raw materials and the optimum process of mass extracted
production from Saegassum muticum (Yendo) Fensholt and Pinus thunbergii Parl.

O Identify the active compounds for decreasing of body fat from Saegassum
muticum (Yendo) Fensholt and Pinus thunbergii Parl. extract

O Effectiveness evaluation for decreasing of body fat from Saegassum muticum
(Yendo) Fensholt and Pinus thunbergii Parl. extract in vitro

O Effectiveness evaluation for decreasing of body fat from Saegassum muticum
(Yendo) Fensholt and Pinus thunbergii Parl. extract in vivo

O Confirm the safety effect of Saegassum muticum (Yendo) Fensholt (Single oral
dose toxicity study)

O Making the trial manufactured goods and clinical trials for losing the body weight

V. Achievements of Research and Development and the applicable planning
O Technology transfer the intellectual property such as patents
O Development of the Functional food based on the active ingredients isolated
from Saegassum muticum Fensholt extract in Jeju.
(O Expectations of increasing the farm income by using the raw materials from growing

naturally in region of Udo Island.
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M7 < HA G g2 A7) F e R gz A7) EF e
Keyword STl BAREEEE AEEsE A=A oA
A5 3 10
Frassds 1 1
=50 HNUENE FEES 5= I wkg FAR2HES FFote It
e @) ool A A &) A &
B g = g =
SRES
W oges | STEE 20123 07€ 20123 06
244 (%) 80 % 40 %
AR Fulg 754 E AMAES A B oA
rog |NEAE FEES E@ste GuwE| @ WA welshE UCPs
IO
B a] ghol Al A &) A GAA e =4
M7= AR g2 AF7) 58 F e A g2 AF7) & AN
Keyword natural product, obesity hA A3 B9 FE25
AAAS 4 4
a5 1 1
N 59 FEEZEH EH A 2 gEH
=5 2] sto} Al (lipase) AdNA 242 . Lo
BE W&o = Fgst= EH
HA= SIRCS o skl =
. 52d% 2013 05 20143 10
[}
w9 | THEA (%) 30 % 50 %
W, i, 148 5 £detE
A AgEA oA Ve, G, 2AAT T2 293
AL A3 A=
AMPK 43 2 Ha3AE
2ol A AAE
2oy
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3= 7t nj=, JE 79

=& DB Aurela DB, pubmed DB(www.nchi.nlmnihgov), 3] A]#(www.nanet.gokr)
A 717t FHz 54 7)

A9 AE 22 g 7Y

1}, B RMd dg & AdTgAste BAA

N7 <=3 ARG g dF7) 58+ A ARG gL 7|58 F A
Alga Sargassum muticum (Yendo)
Keyword body fat, natural product
Fensholt
HAAF 2,849 3
FE=TAF 95 2
Anti-obesity effect of Artemisia Anti-inflammatory effects of
= capillaris extracts in high-fat apo—-9’'—fucoxanthinone from the
diet-induced obese rats. brown alga, Sargassum muticum.
L DARU Journal of Pharmaceutical
Bl Molecules ]
Sciences
Z] A} Dong Wook Lim et al. Eun-Jin Yang et al
AAAE 20134 2013
#d4(%) 80% 30%
PR high-fat diet (HFD)-induced Ao uAue o e o
Ho SErdz A3
2ol 3 A= F549 FAS gk A
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M7= AR g2 AFg7) 58 F A ARG g2 G758 F A
Keyword Sargassum muticum, allergy Sargassum muticum, anti—oxidant
A% 1 7

fFa=Td1sF 1 2

) Antioxidant, antiproliferative, and
Allergic contact eczema caused by . . .
) ] ] antiangiogenesis effects of
= Sargassum muticum in professional )
) ] polyphenol-rich seaweed (Sargassum
fishermen on Lake Grevelingen .
muticum).
8h& 2 g Ned Tijdschr Geneeskd. Biomed Res Int.
3 A =5 o
R = =z} van der Willigen AH et al Namvar F et al
2oHEA
AAEE 1988 2013
#HHA3 (%) 30% 30%
AR BTSN FE5E AT ERAANN FE2E
o) oA a7 /14 gash A7 /14
N7 <= AN 72 AF7) & e ARG F= A7) F e
Keyword Sargassum muticum, apoptosis natural product, anti-obesity
HAASF 1 514
fFa=TdT 1 130
The ethyl acetate fraction of
Sargassum muticum attenuates
ultraviolet B radiation-induced Anti-obesity effect of Gymnema
=11 apoptotic cell death via regulation sylvestre extract on high fat
of MAPK- and caspase-dependent diet-induced obesity in Wistar
signaling pathways in human rats.
) HaCaT Kkeratinocytes.
RS
m o | HEATE Pharm Biol Drug Res (Stuttg)
= 7o
A =z Piao M]J et al V. Kumar et al.
Al Ad = 2014 20134
#HAA (%) 3096 70%
FrAF AT EEAR FEF gk 2 A
z}o] A apoptosis 7] & AT HAE 9=
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M7= HA G Fg2 A7)+ e A F= A7)+ e
Keyword BAFERAN g 9 gatks) natural product, anti—obesity
A A 1 20
FEEEAS 1 5
Anti-obesity effects of Lysimachia
N A& 2 A (Sargassum muticum)|  foenum-graecum characterized by
R - - - - - - . .
° FEE9 kst 9 e decreased adipogenesis and regulated
lipid metabolism
o Korea Institute of Science and . .
gherx] vy ) Experimental & Molecular Medicine
Technology Information
Al = a4 o | AR eIl Add, 843, Jong Bae Seo et al
ong Bae Seo et al
ERRR o154, ¥4 ¢
AAE = 2007 2011
T (%) 30% 70%
AR AT ERAEES o] &5 AF adipocyte-specific gene W3 el
z}o] A A e = R S T anti-lipogenic effect &-¢1

R e

A g2 AR5 E A

ARG g A7) s EF AE

metabolic syndrome, hyperlipidemia,

metabolic syndrome, cholesterol,

Keyword
natural product natural product
AMA 56 145
FEERAS 19
High-Fat Diet Reduces the
The role of green tea extract and )
. L . Formation of Butyrate, but Increases
powder in mitigating metabolic ) ) ]
] ) Succinate, Inflammation, Liver Fat
=% |syndromes with special reference to . i
) and Cholesterol in Rats, while D
hyperglycemia and ) ]
. ietary Fibre Counteracts These
hypercholesterolemia
Effects
A= | SFEA J Transl Med PLoS One
S2oAEd | A =z} Hu X et al Jakobsdottir G et al.
A= 2014 20134
A4 (%) 60% 60%

FrAR IAEF A EH HAAE FE5E

Lol 4 }EG 7] 5ol 5 B3 A&y low-fat and high-fat diets T o &
pZs

” g7 YA a8
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7b AEFF
(1) BApHbE2 2327 (Phaeophyceae) - AMHFE-(Fucales) H AP (Sargass aceae)oll &38Fc=
HEd=FEA T2 g @G At e, S5 At de Ex3H, 4009 T

A 29 25749, 929 FHE o]EZAA o ?uﬂﬂ 7}%6}1, ﬂ.‘ix}ﬂigl 73 $-(Hwang
et al, 2005, 2006, 2007) %2
A AFEAE ArERAgt A4S =9& %J% 7 %*éE 91%.

(4) BHTEEAN AT D AR

o0,
>,
i
N
N
ofr
ol
ol
£
ot
2
N ]-ﬂ
::4
12
=2
>
ox
(>
_Hl !
ally
o2
o
P
N
N
i)
o,
o

FX=(15Ton) 2 %=(5Ton) AL (23F)
g9 [ dx | OAM zg | AT | A | 2= AlEel | 2XFZ
O M=% e dHP=2Atet ”&%t 20-30Ton
O Z2=0HJFA : 10,000-12,000/kg(HEEH)
O AHIA ZHORoE2A © 16,000-20, OO/kg( =)
O DdC}?ﬁD |.I:!|- Il.AHI| égl-
O 2Cad, d4&E o 2 =XE oild
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3 Lap scale

2 9

d =H

oA

171 918l =2 33 Al g

)

2 dEe AA
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N

-

sho] 244]

o]

Gl

Ny

sko] 2443 g

=
=

22k A

ety

e
-

MEHE

EESE ]

B

o2

2% HE

zets=

Bl L IS

ST

SEU=

-

o g 200ml

s

e

20wj ol

3

3}
.

80, 100%) +=

, 20, 40, 60,

(0

ojy

<

(%)

0
<+
i

K+

il s=(%)

30.7

+ 0.3

3.1

D.W

1.7 £ 0.7 16.8

20
40

1.7
10.0

1.2 £ 0.3

1.0 £ 0.3
0.6 = 0.1
0.3 £ 0.1

60
80
100

6.5

3.2
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AW

tol A& 52 60% e

S

4 Ang AE
3g= ZH7F 70mle] 60% ol &3 60% FAH S ol &

n
N
N

10

or
o
el

(2) A3 60% ol

126 % =4 YEH =

FAN0Y W=

A

3.6%, 244

=

A1ZHl

=
=

]

i

o] 12A]%F

Al

t01(%)

04

15.1

0.454

12

60% Ol &=

30.8

0.925

24

+ 3.6

18.7

0.562

12

60% =&

+ 12.6

43.5

1.304

24

(4}) Normal phase TLC chromatography

Hl 2

—_
r X o

iz TR
w M

e X

(C: chloroform,
M: methanol,

A=
-

2

CM=1:1

CM=3:1

CM=10:1

CM=30:1

I . l l B

T A

Uuv
254nm

uv

365nm
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o AFAE A BREF DA A5

)
Ny

Ko
= .

3} obe) o} 2
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)|

0
il
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oir
00
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+ 16.6

49 + 0.4

+ 2.2
516 £ 1.2

185.1
23.1

oMl
A0
3 <k
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[
%

IH
o}

9.0 £ 0.5
23 £ 04
14.4 £ 0.7
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e

aJ

0
=

Ok
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(@]
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il
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(1) FEFEA HAIAA
an (4| edd (@)
A2 | 2| o134 (4
Rk i (064) 754-2136
A A A A
= - 1B20130712-0003 AWz Uy-13-457-1
AxAAY |
BRI 20120313 ‘ . -
gl |2 AAFHa=st | 4 o\ | a94
Vol 2AA | AFSu4AE 472 dU9g Ad 52 338
Fde 2013, 7. 2 ERiiTl 2013. 7. 12
AFFE(AA) s
A4 T g
NAFE 2 A
ﬂfﬂ%f Al A5 7% At =9 504
23 - 187.3  keal/100g -
HraE - 32.8 g/100g =
T - 49 g/100g =
3]t - 50.8 2/100g -
L - 9.6 g/100g -
A - - 20 g/100g -
JBRI 20120313 4 o] 4 - 15.1 g/100g «
w - 0.3 mg/ kg -
= H - 0.1 mg/kg .
e - 9% mg/ ks -
FHl A& - 204.0 mg/kg -
UEF | - 3161.5 mg/100g -
i s S I B - - S
A - AALAL : olF 4, NAL, B
H] 3L
3*_%71 HAye ozd APaEe]
st go] HAMEAME Bk

2013
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(2) Rt AAAA
A D2013090317 &
HAALAE F A
5 A2 YA} -
A ASFERANTEE-] (8= 2013-06-12
_— AAd | (@AAFETRT A m Hed
T s [AF AFA 392 217 (R0, AFHAAE0E)
Azdz Heded 2013-08-10
HALEEY [ AFE FAAFME | D2013090317

TAst7h 2] A7de] FAAapEE e et 2eUth

FARYE F Adaby A 3

ARETE ek AR B A
H] o) 2] 4 (mg/ke) £3s o] w]
e Bl (ng/ke) EdE o] 4dn|
= (ng/ke) £4s o] idm
=2 (ng/kg) 2dE o] 4w
A= (mg/ke) B4E o] 4 A
2033 94 164

7T H4FAT L

(BRI S HEEE 249 F22 54537 Y hep:/ fww.khsire ke BEY

S he=

(031)628-0400~1
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o1
o
v
-
>
i
b
rnf.
Lo,
N

EAE D HEAE BY

b

= AAete] dEHES EYst AAS] A A5 A
w8 W ARFEEANEY] AxE 10 Kgs 60% dEs= 23] HbE FE3i9 e, F
= o#g F AAE IH A FFVIE 55 60% ot FEE (960 g)= o
S FRT @A F CHLl, EtOAc, BuOH= &vf %3}

o] p-Hexanel % dE3s}lo] 50% MeOH, 70% MeOH, 90% MeOH, n-Hexane®.
2 747 S4EE S £S5 45 ols 8 5 g4 #2049 50% MeOH, 90% MeOH,
EtOAc F=%=° W3d}o] activity guided fractionation 2 pure compound screening WS ©]

4-3}9] column chromatography 7|H o2 23t (=2] 3-1).

Sargassum muticum
G40 (60% EtOH ext, 960 g)

pattiion with CH,Cl,

[ |

G40-7-1 H,O layer

CHoCh ext partiton with EtOAC
| partiion with 50% Me OH/Hex | |

l ! : H>O |
-/~ H ayer
G40-7-2 | n-Hexane layer Etogﬂ;yoer (770§mg) ; 2> ay
ol MO e 59 ) | partition with 70% MeOH/Hex | partition with nBuO"II
| I
7 G40-7-8
70%GM‘e"g|-|- ex-t.3(3 9 n-Hexane layer nBE%ﬁ%er (175 9 H,O layer
partition with 90% MeOH/Hex
| I
G40-7-4 | G40-7-5
90% MeOH ext. (149) |: n-hexane layer (4 g)
<& Al 3-1. Sargassum muticum (G40) =&29°| 28>
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(3) AEFERAT] 60% s FEFERE GAEL B ARLES 2] 3 FEES &
ﬂ—,%}i, column chromatography (CC) ¥ prep-HPLCE &3 @4 EI2ZN ¢FE2dS &

glstal GAs 50% MeOH F=% (G40-7-2) 4.5g°] tis] F% A Diaion HP-20& ©] 83}
H2O, 20%, 40%, 60%, 80%, 100% MeOH, CH:Cl;-MeOH=1:19] o]&/dol ue} 7 7)<
fraction (G40-12-1"7)S Ao, olF G40-12-3, G40-12-4, G40-12-5 EF & uis}o]
silica gel  (70-230 mesh) CC % prep-HPLC (°]&7 20-30% MeCN, ODS column,
20mL/min)& Este] stgtE 5-10, 145 2 AA 3 w3 50% MeOH F%& (G40-7-2)
13g9] oal &% A silica gel column (70-230 mesh)S ©]-83}o] Hexane/CH:Cly/acetone
system®] =34 <l gradientel] wel 11709 A8 (G40-21-1711D)< Lo, olF G40-21-7
9} G40-21-9 HF & Eo)] t3te] silica gel (70-230 mesh) CC % RP-18 CCE %319 3%
& 3, 4, 135 & AA 3 EtOAc =% (G40-7-6)2.2 5 H+ S3E 169 165 ©dshst

22 oA 3 2= B AxAEE 29 AAY A2 ofdet 2E (=4 3-2).

qo

G40-7-2
Biaion HP-20C.C.
1C H.0 20 40 60 80 100 CM=1:1

Gao-12-1 2 3 4 5 6 7 G40 (80% EtOH ext, 960 g)
sol. MeOH partition with CH,Cl,
1
G40-12-5M insol. MeOH G40-7-1 H,0 layer
S0, C.C. CH,Cl ext. partiton with EtOAC

[ [a03s | ] | partitior) with 50% MeOH/Hex

|
40-7- H,0 layer
sio1 2 3 4 5 - nHoxans layer o s Foma) 20y
prep. HPLC 50% MeOH ext. (5

20-30% MeCN (40min) e

--------- partitionith 70% MeOH/Hex comp. 15 ,—I_"a"‘"“” with n-BuOH
[ I | I | -
comp. 16 G40-7-7 G40-7-8
oi0-19-1 2 3 4 5 70%%‘&&&%3 @ n-Hexane layer P n-BUOH hyer (15 g) H,O layer
Diaion HP-20C.C
comp. 10 VI C H.0 20 40 60 80 100 CM=1:1

[ | [ | ] ;@nan\m 90% Me OH/Hex
G40-12-1 2 3 4 5 6 7 073}
sol. MeOH 0% WeO ext_(14.9) NGl

G40-12-3M insol. MeOH
$i0,C.C. sol. MeOH
2 Si0;C.C.
HC=1:1,0:1, CA=70:1,40:1,20:1,15:1,10:1,7:1,4:1,2:1
I. MeOH

G40-14-1 2 3 4 5 640'12:?/1(: ek I T fosss f I T |
| [80CS ez G001 2 36 78 10 11

comp. 5 [ I | | | | |3u 70, 80,90, 100% MeGH

G40-15-1 2 3 4 5 6 [ I T

I solvent fraction
prep. HPLC Ga0-22-1 T 3 T 5 6 ,_m'nm.malene

-25-1-3  4- - 9-11
G40-20-1 2 3 4 5 comp. 4 comp. 3 cd025-1-3 5 68
| (G40-23-4) (fucosterol)
comp. 6 comp. 7 comp. 8 comp. 9 comp. 13
comp. 14 (G40-25-4)

— o

<& 4] 3-2. Isolation of Compounds 1-16>
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CH:Cly, EtOAc,

o
>
>
@
o
ol\
=il
-
=
[..-9{_1‘
S
>,
N
o

S st n-Hexanelo = @AEste]l 50% MeOH,

90% MeOH, n-Hexanel & 7}7} =44Ez {u) L3ES ol B8 F Ao gold
=i}

50% MeOH, 90% MeOH FZ=&o°l W35}l activity guided fractionation % pure compound

screening WS o] £3}o] column chromatography 7o & Hgd (=2] 3-3).

G40 (60% EtOH ext, 2.6kg)

partition with CH.Cl,
| |

G40-32-1 H,0 layer
| partition with EtOAc

CHCl; ext.
| partition with 50% MeOH/Hex | |
| | G40-32-5 HO layer
G40-32-2 ! EtOAC ext. partition with n-BuOH
50% MeOH ext. rrHexane layer (3.49) |
(509) artition with 90% MeOH/Hex
[e ’ G4032-6 H,0 layer
| | n-BuOH ext.
Diaion HP-20 C.C. (839)
MeOH : H,0 condition G40-32-3 G40-32-4
| 90% MeOH ext. n-Hexane layer

G40-100-1 -+ G40-1005  GA40-1006  G40-100-7
7 10.3g 13.09 6.5

(1279) (65g)

Siicagel c.c.| Silica gel C.C.

CHO, - MeOHlcondifi MPLC Siicagel C.C. CHCI, : MeOH condition
| | | CHCI, : MeOH condition | | | |
R G gy = G431059 G40-331 ... G40-333 G40-334 . G40-336
9.21g 11.71g

513.3mg 343.6mg 3.
MPLC ODS geﬁ?‘, C. G40-42-1 G40-42-2 - G40-42-7 23.89 29.37g
0 condition 36.8mg 339 1.3
MPLC ODS gel C.C. I—
ACN : H: Diaion HP-20 C.C. ODSgel C.C.
MeOH : H,0O condition

MeOH : H,O condition

G40-109-1 G40-109-2....... G40-109-10 congition
20.5mg  17.4mg 9.7mg s s 404311
40-43-1 ... G40-434 ... -
Prep-HPLC 245mg 135mg BOMG 40501 40345 GANM(:ompound 23 Cor{lpound 22
ACN/H,0 31.5mg (saringosterol)
01e 13799 130 G40-25-42, 22.3
Compound 18 Prep-HPLC MPLC Sifca gel CC. -25-42, 22.3mg
(3-hydroxy-apo-13'- MeOH/H20 Hxane : EA condition
fucoxanthinone)
Compound 19
_(_;49-119-1_'_55__'“9__ 5.5mg G40-351 ... G40-35-10 GA40-35-11 -.... G40-35-15
327mg 194mg 429mg 882mg
MPLC ODS gel C.C. MPLC ODS gel C.C.
MeOH : H,O condition| MeOH: H,0 condition CHCI3 = Chloroform
MeOH = Methanol
Compound 21 EA = Ethyl acetate
41.2mg ACN = Acetonitrile
Compound 20 H,0 = Water
Compound 17 54.9mg

56.0mg

<& 4! 3-3. Isolation of Compounds 18-23>
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Y. B335t4 B4 datas T 2AA dLdSFEY 7= 11

() NMR data (1IH-, "C-NMR, 1H-1H COSY, HSQC, HMBC)E %3 proton¥} carbon?]
connectivityol] gt A X % mass data®s ©]8 3 molecular formula®] &elsta ZAZAH +x
of B¢ datag 71& w3 vl gl

(2) 7z A3

O AxEd 2 FEE4 7= 1% NMR 2%

(D Identification of compound 3 (fucosterol)

- White amorphous powder; ESI-MS m/z 435 [M+Nal+; 'H-NMR (CDCls, 400 MHz) &
537 (1H, m, H-6), 520 (1H, q, J = 13.6, 6.8 Hz, H-28), 355 (1H, m, H-3), 1.56 (3H, d, J
= 6.8 Hz, H-29), 1.01 (3H, d, J = 6.0 Hz, H-21), 1.03 (3H, s, H-19), 1.00 (6H, d, J = 65
Hz, H-26/H-27), 0.72 (3H, s, H-18)

<3dg 3-12.

<J& 3-11. Compound 32 x> !
H-NMR spectrum of compound 3>
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@ Identification of compound 4 (24-hydroperoxy-24-vinyl-cholesterol)

~ White amorphous powder; ESI-MS m/z 451 [M+Nal’; 'H-NMR (CDCls, 400 MHz) §
574 (1H, ddd, J = 18.0, 11.2, 2.8 Hz, H-28), 537 (1H, m, H-6), 530 (1H, td, J = 11.5, 1.6
Hz, H-29), 518 (1H, dd, J = 18.0, 1.6 Hz H-29), 355 (1H, m, H-3), 1.03 (3H, s, Me-19),
0.98 (3H, d, J = 6.8 Hz, Me-21), 091 (3H, d, J = 6.8 Hz, Me-26), 0.88 (3H, d, / = 6.8 Hz,
Me-27), 0.71 (3H, s, Me-18); "C-NMR (CDCl;, 100 MHz) § 140.7 (C-5), 137.2 (C-28),
121.7 (C-6), 116.3 (C-29), 89.1 (C-24), 71.8 (C-3), 559 (C-17), 50.1 (C-9), 42.7 (C-13),
39.7 (C-12), 37.2 (C-10), 37.2 (C-4), 365 (C-1), 36.2 (C-8), 359 (C-20), 31.9 (C-2), 31.6
(C-22), 316 (C-7), 285 (C-25), 283 (C-23), 283 (C-16), 24.3 (C-15), 21.1 (C-11), 194
(C-26), 187 (C-27), 16.7 (C-19), 11.8 (C-18)

I ”' , A

<J¥ 3-14. <Jg 3-15.
"H-NMR spectrum of compound 4> "3C-NMR spectrum of compound 4>
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@ Identification of compound 5 (grasshopper ketone)

- ESI-MS m/z 247 [M+Nal’; '"H-NMR (CDCls, 400 MHz) § 587 (1H, s, H-8), 4.34 (1H,
m, H-3), 219 (3H, s, Me-10), 1.44 (3H, s, Me-13), 1.39 (3H, s, Me-11), 1.17 (3H, s,
Me-12); “C-NMR (CDCls, 100 MHz) § 209.6 (C-9), 198.2 (C-7), 1187 (C-6), 100.8 (C-8),
72.3 (C-5), 639 (C-3), 48.7 (C-4), 489 (C-2), 36.1 (C-1), 309 (C-12), 31.7 (C-13), 29.1

(C-11), 26.4 (C-10)
C&}(
o)
HO :

0
<3dg 3-16. Compound 52 #2xX>

<8 3-17.
"H-NMR spectrum of compound 6>

<J™ 3-18.
BC-NMR spectrum of compound 6>
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@ Identification of compound 6 [(+)—epiloliolide]

- ESI-MS m/z 197 [M+Nal’; '"H-NMR (CDCl;, 400 MHz) § 570 (1H, s, H-3), 4.35 (1H,
brt, / = 35 Hz, H-6), 248 (1H, td, / = 14.0, 24 Hz, H-5), 200 (1H, td, J = 145, 2.4 Hz,
H-7), 1.78 (1H, dd, J = 14.0, 40 Hz, H-5), 1.80 (3H, s, Me-10), 1.54 (1H, dd, J = 144, 3.6
Hz, H-7), 148 (3H, s, Me-8), 1.29 (3H, s, Me-9); “C-NMR (CDCls, 100 MHz) & 1827

(C-3a), 1711 (C-2), 1128 (C-3), 8.9 (C-Ta), 66.7 (C-6), 47.3 (C-5), 456 (C-7), 36.0
(C-4), 30.7 (C-8), 27.0 (C-10), 26,5 (C-9)

<JE 3-19. Compound 62 x>

<8 3-20. <" 3-21.

"H-NMR spectrum of compound 6> BC-NMR spectrum of compound 6>

_45_



(® Identification of compound 7 (5a,6a-epoxy-3B-hydroxy—-7-megastigmen—-9-one)

- ESI-MS m/z 247 [M+Nal’; '"H-NMR (CDCls, 400 MHz) & 7.04 (1H, d, J = 156 Hz,
H-7), 6.30 (1H, d, J = 15.6 Hz, H-8), 3.92 (1H, m, H-3), 240 (1H, ddd, / = 14.0, 4.8, 1.2
Hz, H-4), 2.30 (3H, s, Me-10), 1.67 (1H, m, H-4), 1.66 (1H, m, H-2), 1.28 (1H, m, H-2),
121 (6H, s, Me-11 and 13), 0.99 (3H, s, Me-12); “C-NMR (CDCl;, 100 MHz) § 197.5

(C-9), 1424 (C-7), 132.6 (C-8), 69.5 (C-6), 67.3 (C-5), 64.0 (C-3), 46.6 (C-2), 40.6 (C-4),
351 (C-1), 29.3 (C-11), 28.3 (C-10), 25.0 (C-12), 19.9 (C-13)

. I . PR e

<JE 3-23. <Jg 3-24.
"H-NMR spectrum of compound 7> BC-NMR spectrum of compound 7>

_46_



® Identification of compound 8 [(-)-loliolide]

- [als” -76.0° (¢ 0.2, CHCly); ESI-MS m/z 197 [M+Nal’; 'H-NMR (CDCls, 400 MHz) &
570 (1H, s, H-3), 435 (1H, brt, / = 35 Hz, H-6), 248 (1H, td, J = 14.0, 2.4 Hz, H-5),
2.00 (1H, td, J = 145, 24 Hz, H-7), 1.78 (1H, dd, J = 14.0, 40 Hz, H-5), 1.80 (3H, s,
Me-10), 1.54 (1H, dd, J = 144, 36 Hz, H-7), 148 (3H, s, Me-8), 1.29 (3H, s, Me-9);
YC-NMR (CDCl;, 100 MHz) § 1827 (C-3a), 172.1 (C-2), 1128 (C-3), 869 (C-Ta), 66.7
(C-6), 47.3 (C-5H), 45.6 (C-7), 36.0 (C-4), 30.7 (C-8), 27.0 (C-10), 26,5 (C-9)

HO,,.

<8 3-25. Compound 82 &>

<JE 3-26. <Jg 3-27.
"H-NMR spectrum of compound 8> BC-NMR spectrum of compound 8>
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(@ Identification of compound 9 [5-hydroxy-5-propyl-3,4-dimethylfuran-2(5H)-one]

- ESI-MS m/z 193 [M+Nal'; 'H-NMR (CDCls, 400 MHz) § 1.99 (1H, ddd, J = 14.0, 116,
48 Hz, H-1"), 1.95 (3H, s, Me-7), 1.81 (3H, s, Me-6), 1.75 (1H, ddd, / = 14.0, 11.6, 4.8
Hz, H-1'), 135 (1H, m, H-2'), 1.25 (IH, m, H-2'), 094 (3H, t, J = 7.4 Hz, H-3");
PC-NMR (CDCl;, 100 MHz) & 1725 (C-2), 158.1 (C-4), 125.1 (C-3), 380 (C-1'), 164
(C-2"), 139 (C-3'), 10.7 (C-7), 84 (C-6)

| . { .h AN ‘ ‘

<JE 3-29. <& 3-30.
"H-NMR spectrum of compound 9> 3C-NMR spectrum of compound 9>
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Identification of compound 10

[(3S5R,8F)-3-acetoxy-5-hydroxymegastigma-6,7-dien-9-one]

- ESI-MS m/z 289 [M+Nal’; '"H-NMR (CDCl;, 400 MHz) § 588 (1H, s, H-8), 5.39 (1H,
m, H-3), 2.34 (1H, qd, J = 12.8, 2.0 Hz, H-4), 220 (3H, s, Me-10), 2.06 (3H, s, OAc), 2.03
(IH, m, H-4), 1.55 (1H, brd, J = 12.0 Hz, H-2), 148 (1H, m, H-2), 1.44 (6H, s, Me-11
and 13), 117 (3H, s, Me-12); "C-NMR (CDCl;, 100 MHz) § 209.6 (C-9), 198.2 (C-7),
170.4 (OAc), 1184 (C-6), 100.9 (C-8), 72.0 (C-5), 67.5 (C-3), 45.1 (C-4), 45.0 (C-2), 36.0
(C-1), 316 (C-12), 30.8 (C-13), 289 (C-11), 264 (C-10), 21.3 (OAc)

: |
1 . L

<" 3-32. <JE 3-28.
"H-NMR spectrum of compound 10> BC-NMR spectrum of compound 10>
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Identification of compound 13 (Saringosterol)

- White amorphous powder; ESI-MS m/z 451 [M+Nal’;
582 (IH, td, J = 175, 105 Hz, H-28), 537 (1H, m, H-6), 521 (1H, dd, J = 175, 2.4 Hz,
H-29'), 516 (1H, dd, / = 105, 2.4 Hz, H-29), 354 (1H, m, H-3), 1.27 (3H, s, H-21), 1.03
(3H, s, H-19), 093 (3H, d, / = 7.0 Hz, H-27), 0.89 (3H, d, / = 7.0 Hz, H-26), 0.69 (3H, s,
H-18); "C-NMR (CDCls, 175 MHz) & 1425 (C-28), 140.8 (C-5), 121.7 (C-6), 112.9 (C-29),
50.1 (C-9), 42.3 (C-13), 42.3 (C-4), 39.7
(C-22), 372 (C-12), 361 (C-10), 348 (C-1), 345 (C-7), 31.9 (C-25), 319 (C-2), 316
(C-8), 29.1 (C-23), 282 (C-16), 24.3 (C-15), 21.1 (C-11), 188 (C-19), 176 (C-27), 165

777 (C-20), 71.8 (C-3),

(C-26), 11.9 (C-18)

56.7 (C-17), 55.8 (C-24),

<JE 3-34. Compound 132 x>

'H-NMR (CDCls, 700 MHz) &

[ |I.'.

<dg 3-35.

P .s:ol.”::s:_“.x.n”-.cl;"“a:o”..1". Ty
I

"H-NMR spectrum of compound 13>

oy

! ii h'hlu ||

<" 3-36.

W a1 m tia e s ad

e mo

BC-NMR spectrum of compound 13>
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(0 Identification of compound 14 (dehydrovomifoliol)

- ESI-MS m/z 247 [M+Nal; '"H-NMR (CDCl;, 700 MHz) & 7.04 (1H, d, J = 156 Hz,
H-7), 6.30 (1H, d, J = 156 Hz, H-8), 3.92 (1H, m, H-3), 240 (1H, ddd, J = 14.0, 48, 1.2
Hz, H-4), 2.30 (3H, s, Me-10), 1.67 (1H, m, H-4), 1.66 (1H, m, H-2), 1.28 (1H, m, H-2),
121 (6H, s, Me-11 and 13), 099 (3H, s, Me-12); “"C-NMR (CDCl;, 175 MHz) & 1975
(C-9), 1451 (C-7), 1304 (C-8), 793 (C-6), 1605 (C-5), 197.1 (C-3), 49.2 (C-2), 127.8
(C-4), 415 (C-1), 24.3 (C-11), 284 (C-10), 229 (C-12), 18.7 (C-13)

L SEEN
. L -
i
P I i ‘
! i _ ‘ | |
, i T ! | .
_____ |“ ” et S TS S .
g & # EESEE  =EE ma  ae e we th owme  m s e m s ow
<& 3-38. <JZ 3-39.
"H-NMR spectrum of compound 14> BC-NMR spectrum of compound 14>
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@ Identification of compound 15 (4-hydroxybenzoic acid)

- ESI-MS m/z 161 [M+Nal; '"H-NMR (DMSO-ds 700 MHz) § 7.78 (1H, d, J = 84 Hz,
H-26), 682 (1H, d, J = 84 Hz, H-3 and 5); "C-NMR (DMSO-ds 175 MHz) § 1679
(C-7), 161.9 (C-4), 131.9 (C-2,6), 122.8 (C-1), 1155 (C-3 and 5)

COOH

OH

<& 3-40. Compound 152 2Xx>

H ‘5 w0 40 v 00 s w a a0 Ly—

<" 3-41. <JZ 3-42.
"H-NMR spectrum of compound 15> BC-NMR spectrum of compound 15>
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@ Identification of compound 17 (fucoxanthin)”
~A colorless gum; ESI-MS (negative mode) m/z 657 [M—H]; 'H (700 MHz) and C (175
MHz) NMR spectroscopic data (3% 1).

<& 3-43. Compound 172 &>

LJJ
T M’ﬁ' o _ﬁmés é"ﬂ;&%E%gfﬁéigéﬁéﬁ?é;; T ) I T =y
<gl 3-44. <gl 3-45,
"H-NMR spectrum of compound 17> | "*C-NMR spectrum of compound 17>
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@3 Identification of compound 18 (3-Hydroxy-apo-13’-fucoxanthinone)
-A colorless gum; ESI-MS (positive mode) m/z 291 [M+H]", (negative mode) m/z 289 [M
—H]; 'H (700 MHz) and “C (175 MHz) NMR spectroscopic data (3% 1).

<& 3-46. Compound 182 x>

s 70 B8 L0 53 50 43 40 35 30 28

o 5

<Og 3-47.

i

e
205
)
wn

"H-NMR spectrum of compound 18>

<E 3-48.
BC-NMR spectrum of

B0 o B0 S0 aD 3 2 10 0 pem

compound 18>

[ i J ppm ppm
0
........... o
| I 20
........... L &
20 [¥ v [l
=) - &
........... i - 60
I H- 80
—— 60
i 1 H 100
........... 80 L e
G 140
NS S NN NN S S A N R N 100 W
H-160
........... 120
il I 180
- |
e I s B B e R 140 H—ap— ot 1 L U app
"""""" 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05  ppm

<8 3-49.

HSQC spectrum of compound 18>

<dg 3-50.

HMBC spectrum of compound 18>
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1 Identification of compound 19 (Apo-13’-fucoxanthinone)
- A colorless gum; ESI-MS (positive mode) m/z 333 [M+H]", (negative mode) m/z 331
[M—H]; 'H (700 MHz) and *C (175 MHz) NMR spectroscopic data (3% 3-5).

AcO

<J& 3-51. Compound 192 x>

2 [ ==
| b

<dg 3-52.

(1}
(K7}
i

7]
o}
i
[
in

<dg 3-53.

"H-NMR spectrum of compound 19 "8C-NMR spectrum of compound 19

<¥ 3-5. 'H and'®C NMR spectroscopic data for compounds 17 — 19%

. 17 18 19
© 8y mult., (J Hz) e Sy mult., (J Hz) 5c Sy mult., (J Hz) Sc
1 35.1 35.9 35.9
2 151 m 143 m 4701 1.99 m, 1.34 m 49.3  2.02 m, 1.43 m 45.3
3 3.83m 64.3 4.33 m 64.2 539 m 67.8
2.37 m, 232 m 153 t
4 B3Tm L (o 416 2.30m 140 m 18,9 32 45.2
91)
5 66.2 72.8 72.6
118. 118.
6 67.1 ! :
7 3.68 d (18.2) 10.8 (2303 5303
262 d (18.2)
197 102, 102.
8 : 6.08 s ! 6.10 s :
0 134 142, 142
5 5 4
10 7.17 d (11.9) 139 6.16 d (11.9) 125 616 d (11.9) g0
123. 749 dd (154, 139. 139,
11 6.60 m ! .42 L 7.49 dd (154, 11.9)
12 6.68 m 145 617 d (15.4) 129. 618 d (15.4) 129
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13
14

15

16
17
18
19
20
1!
2|
3'
40
5
6!

9
10
11
12
13
14
15
16
17
18
19

20

OAc

6.43 d (11.9)

6.29 d (11.9)

0.98
1.05
1.24
1.96
2.01

®w v v v w

231 m, 1.562 m
540 m
2.0l m, 1.43 m

6.07 s

6.15 d (11.9)
6.21 m

6.37 d (15.4)

6.77 t (12.6)
6.66 m
1.37 s
1.09 s
1.40 s
1.83 s

2.01 s

2.06 s

135.

4

136.
7

132.
2

28.1
25.0
21.2
11.8
12.8
35.8
45.2
68.0
45.4
72.7

117.

5

202.

4

103.

4

132.

5

128.

5

125.

7

137.

1

138.

1

132.
5

129.

4
31.3

32.1

29.2

14.0

12.9

170.

5
21.4

1.10

1.37

1.38
1.92

0 w

2.31 s

198.

32.1

29.2

31.3
14.4
27.7

198.
6
1.10 s 32.0
1.42 s 29.2
1.38 s 31.2
1.92 s 14.4
2.32 s 27.8
170.
5
2.07 s 214

? Measured at 700 and 175 l}/[Hz1 obtained in CDCls with TMS as an internal standard.
The assignments were based on H—"H COSY, HSQC, and HMBC experiments.
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@ Identification of compound 20 (7a-hydroxyfucosterol)
- White amorphous powder; ESI-MS (positive mode) m/z 429 [M+H]', (negative mode)
m/z 427 [IM—H] ; 'H (700 MHz) and *C (175 MHz) NMR spectroscopic data (¥ 2).

<JdE 3-54. Compound 202 x>

i

|
Al 1 VLA

10 148 @D 10 18 T s B0 70

T T S U Y P e
¥ iz k gld ERERTERERCenATIEYe P S Sl

<& 3-55.
"H-NMR spectrum of compound 20>

<=l 3-56.
"C-NMR spectrum of compound 20>
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@ Identification of compound 21 (7B-hydroxyfucosterol)”
- White amorphous powder; ESI-MS (positive mode) m/z 429 [M+H]', (negative mode)
m/z 427 [M—H] ; 'H (700 MHz) and C (175 MHz) NMR spectroscopic data (3% 2).

compound 21>

<% 3-58. H-NMR spectum of

5
2R

<18 3-5

compound 21>

R A T e W
L R

"C-NMR spectrum of

ppm
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@ Identification of compound 22 (24-hydroperoxy—24-vinyl-cholesterol)”

~ White amorphous powder; ESI-MS (positive mode) m/z 445 [M+H]"; 'H (700 MHz) and

BC (175 MHz) NMR spectroscopic data (3 3-6).

I ”' , A

<2 3-61.

"H-NMR spectrum of compound 22>

J
<JE 3-62.
BC-NMR spectrum of compound 22>
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<H 3-6. 'H and'C

NMR spectroscopic data for compounds 20 — 229>

No 20 21 22
" 8y mult., (J Hz) e Sy mult., (J Hz) 8¢ Sy mult., (J Hz) 8¢
1 1.87°, 1.13 m 37.0  0.94¢ 36.9 36.5
2 1.87° 154 m 314 1.77% 1.44 m 31.6 31.9
3 3.88 m 71.4 3.46 m 71.5 3.55 m 71.8
4 2.37 m, 2.32 m 42.0 234 m, 2.17 m 41.7 37.2
146.
5 3 143.5 140.7
123.
6 5.63 brd (4.9) 9 5.20 s 1254 5.37 m 121.7
7 3.88 brs 65.4 3.76 d (7.7) 73.4 31.6
8 375 1.307 40.9 36.2
9 1.20 m 42.2  0.94% 48.2 50.1
10 37.4 1.76° 1.307 36.4 37.2
11 20.7 146 m, 1.38 m 21.1 21.1
12 2.04 m, 1.14°¢ 39.1 1.99 m, 1.07 m 39.5 39.7
13 42.2 43.0 42.7
14 1.45 m 49.4 1.07 m 55.9 56.7
15 1.31 m, 284 1.72 m, 1.35 m 26.4 24.3
16 1.74 m, 1.14°¢ 24.3 1.83 m 28.6 28.3
17 1.22 m 55,4 0.98 m 55.1 55.9
18 0.72 s 11.6 0.61 s 11.8 11.8
19 1.02 s 18.3 0.96 s 19.2 1.03 s 16.7
20 1.40 m 36.4 1.76° 36.4 35.9
21 1.01 d (7.0) 18.8 0.90 d (7.0) 18.8 0.98 d (6.8) 17.7
22  1.42 m, 1.14° 35.2  1.307 1.00 m 35.2 31.6
23 2.09 m, 1.87° 255 1.94 m, 1.77¢ 25.7 28.3
147.
24 0 146.9 89.1
25  2.22 septet (7.0) 34.8  2.12 septet (7.0) 34.8 28.5
26 1.00 d (7.0) 22.3 0.89 d (7.0) 22.2 0.91 d (6.8) 194
27 0.99 d (7.0) 22.1 0.88 4 (7.0) 22.1 0.88 d (6.8) 18.7
115. 5.74 ddd (18.0, 11.2,
28 5.21 q (7.0) 6 5.09 q (7.0) 115.6 2.8) 137.2
29 1.59 d (7.0) 13.2  1.48 4 (7.0) 13.2 5.30 td (11.5, 1.6) 116.3
5.18 dd (18.0, 1.6)
? Measured at 700 and 175 MHz; obtained in CDCl; with TMS as an internal standard. The

assignments were based on 'H—'H COSY, HSQC, and HMBC experiments.”® Overlapped with other
signals.
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Identification of compound 23 (Methyl oleate)

- Colorless oil; ESI-MS (positive mode) m/z 297 [M+HI", (negative mode) m/z 295 [M—
H]; 'H-NMR (CDCls, 700 MHz) § 5.36 (2H, m), 3.68 (3H, s, OCH3), 2.32 (2H, t, J = 7.7
Hz), 202 (4H, m), 1.64 (2H, m), 090 (3H, t, J = 7.0 Hz); "C-NMR (CDCl;, 175 MHz) &
174.4, 130.0, 129.8, 34.1, 31.9, 29.8-29.1, 27.2, 27.17, 25.0, 22.7, 14.1

COOCH,

<& 3-63. Compound 232 x>

(b 28 AA B2 gx rEE e

COOCH;
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(t}h) Mixture compound§! Saringosterol &2

(1) M Ax FAEFEEAE (G40, Sargassum muticum)® 80% o €r2-S 7}élar
ol = g Fo oAds IH HAY FF7E ol&ste] dugsE F
AoH, FE=ES TRl FEHAZ F HESEEue odolAHolE B X3}
iiﬂﬂ—ﬂﬁﬂlﬂ&ﬂ5wa7W69W6ﬂ

=
dee dMey, ol &1 &3 %Oﬂ/‘i gunt 24

2] 2o A]

m1o r,

4 gl
-t F22ve 4 tF22ve-oldE SujAE
A9 azvEIggEs AAs] 1149 AEFor YFrde (G40-21-1 T 11). 3
G40-21-9¢ thste] 942 d (RP-18) ARvteI & ole/d WeSs =& 71&7] &
Fasto] 11709 A E (G40-25-1 7 1D 4o, G40-25-4 o) tfslo] o]57
F2E2XEY YEgSs ol8dte] AA3ZF (crystallization) 2 FE 3}$E SaringosterolS + g
A8 =

G40 (80% EtOH ext, 960 g)

‘ partition with CHACl-

I |
G40-7-1 H-O layer

CH-Cl et ;
partition with EtOA:
I partition with 0% MeOH/Hex | |
I |
G40-7- H.C layer
40-7-2 n-Hexane layer Eto,emayqer f?Ong} 2 Y

50% MaCH ext 15 it with #-
ROR ext 150} | partton with 70% MeGHiHex [ artton vin r2uor

! | | |
n-Hexane layer n—B%‘H‘?a;ZrTf?s o GH‘}gje;B

G40-7-
70% MeOH ext. (3 6)

| partition with 50% MeQH/MHeax

40-7 ] 40-7-5 H = n-haxane
0% MeOH axt. (140 n-hexane layer (4 o) C = methylena chloride
S0 C.C. A = acetcne
HIC=1:1, 01, CIASTOA 4001, 2001,151,10:1,7:1,4:1.21 HzC = Water

| | | [2944 | | | |
G40-21-1 2 36 7 8 9 10 11

RP12C.C.
30,70 2060 100% MeOH

| | | | | i | |
G40-25-1 2 3 4 5 6-9 10 1

Comp. 1

<& Al 3-4. Saringosterol2 &>

_62_



(2}) Saringosterolol] Al #8] AA o] 7FHE 3=
- Z 6719 s&E

<H 3-7. Ecl M € Fx #8E E=>

T2 313 =8 Structlire
Compound 1-1 24-keto—cholesterol
Compound 1-2 24.S-saringosterol
Compound 1-3 24-sarigosterol
Compound 1-4 24 R—-saringosterol
Compound 1-5 7B-hydroxyfucosterol
Compound 1-6 7Ta-hydroxyfucosterol
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7b AEARE

: ¥3Z2HE (Fucosterol)

(1) Fucosterol Zx#F L& jfE2Fuy SZxFAA iy = 2HESFEZEA At =2
ARk e] AgtER AL F5T] sl e Ao, akst aEwt ofue}t 1 Bk
FI7F dE Ao 4R IS

(2) AATERAe] T8 A%

F32~H E(Fucosterol)> AHTEEANY] 54 4.

Scientific Name

Major Constituents

Sargassum muticum

Phloretholes, sterols, dicotylpthalate, fucosterol
Fucoxanthin, Palmitic acid, Trifuhalol

(3) *F32H =(Fucosterol)

=

P NZ CogHas0
=INE=] 412.6908
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MeOH
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2 ol d AEEy 2 A

(1) 5ol8 A ¥

7 A1 3

@ Blank®] &<l : MeOHo] £ A @AWl dds mAA F5S GAs8H7] $8te] A
Fo] 7171z wet Aldete] dojzl 9 =] fA]AIZko] Fucosterol®] ¥ =Le} A XA &b

< el

@ Fucosterol 72 ZA : Fucosterol (3% bmgs AE3] Eof MeOHZE o A &3]
50mL= g

Fucosterol E=& Fucosterol E=H

Fucosterol =& 5mg Fucosterol EZ=3 M 10mL
MeOH MeOH
50mL 50mL
(100ug/me) (20ug/me)
Fucosterol H&=& M Fucosterol &4
<& Al 3-5. Fucosterol HEE=H XH>

@ AVTEEAN FER (P A AVTEEAN FEE O 13mg WS A
o] %

7FA 3 g AR o] 7] 71210 whel Al s)o]

Placebo

>
T

FHPSD X =FE2 113mg

r

MeOH

50mL
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el A A

bl Aol 344

[
H

X

PSRN F2E 7

ﬁo

@ Fucosterol 3

.

}o] MeOHeoll = 50 mL=

)

=)
bol 8%

KeN
=
)

ZHHE 56.5mg
o] Mg 7hxal FFA A 717|260 wEk A

Fucosterol

o

O
Nr

el
o

I3
=

Fucosterol

==
(o]

oD
i

=
o

al

i
i
Kt

e

)

0
!
aJ
U

5mL

2o

Fucosterol &

MeOH

50mL

<& Al 3-7. Fucosterol

() A1 2t

Fucosterol® 7 3|

A Al ZFo] 17.049¢] a2 Blank ol A +=

o
T

B

)=
-
Sl e Fucosterol

1

K3kl

& @

Fucosterol

ol

A

SER!

102.21% =4

-
1

ol A
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™

Al

o
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oﬁ

ox
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ol
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(2) A4 AE (STD)

(7}) AEFEREAR FE5 5 Fucosterol A9

@D Fucosterol ExHS 7L FEFAH 5= (20peg/mL)°] 40 ~ 160% He A o] AHddS <
%13t

@ A Algdgde]l ZA| : Fucosterol ¥F% ¢ bmgs A3 FHsle MeOHE Ho
50mL= 3Fal (100xg/mL), °1& Z+Z} 20mL, 35mL, 50mL, 6.5mL, 80mLE A 3] H3 o
o] 7]o] MeOH<& %ol A&s] 26mLE 3t ol&= ZbZ} FEARolA 7Es 40%, 70%,
100%, 130%, 160%°l 3G 3t =4,

Fucosterol & 5 mg

50 mL (100 wg/mL)

2mL 3.5mL 5mL 6.5mL 8mL
25mL 25mL 25mL 25mL 25mL
(40%) (70%) (100%) (130%) (160%)

<& 4 3-8. AEY AFES TH>

= ZF Rawd AA A 4 (EFEEY 5 92.6%)

Group 1 Fucosterol 53 mg x &% 926 % = 49078 mg

Group 2 Fucosterol 53 mg x &% 926 % = 49078 mg

Group 3 Fucosterol 53 mg x % 926 % = 49078 mg
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() A4 Ad (STD) 2+

(Y-1) Group 19 AAAANF A3 : FucosterolS ztzte] 2= %A s HPLCY F

ARAE AR o 29 AuAFe AFRIS 099 ol dow A el g

OEEREICIELRE

<H 3-10. Fucosterol I8 2 2Ad2k&Al group 1>

Sl | Fucosterol _
mL = S (ug/me) oag=
Cal 1 - 1 2.0 7.85 75.43282
Cal 1 -2 3.5 13.74 136.96162
Cal 1 -3 5.0 19.63 198.20190
Cal 1 - 4 6.5 25.52 259.63348
Cal 1 -5 8.0 31.41 320.32715
=yl 10.39944
y 2H -6.04211
R 0.99999
g2

Group 1 y = 10.39944 x - 6.04211 (R® = 0.99999)

Fucosterol2] ElMH A= 1‘

350
y=10.39944x-6.04211
300 R*=0.9999%

250

El

200

150

2 org W

100

50

o ] 10 15 20 25 30 33

S (pg/mL)

<& 3-64. Fucosterol Z&f& 12l group 1>

(Y4-2) Group 29 A AAA&A AT} . FucosterolS Zt7te] L& ZAstar HPLCO

— 2
AFEdS AAsds W 2o oA AFR)2 099 ol dew Ad4d0] U+
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<X 3-11. Fucosterol I3HA L A2kSA! group 2>

Group 1 Fucosterol _
mL = 5 (ug/me) Io3asHs
Cal 1 - 1 2.0 7.85 75.57434
Cal 1 -2 3.5 13.74 136.33540
Cal 1 -3 5.0 19.63 197.83160
Cal 1 - 4 6.5 25.52 260.15878
Cal1 -5 8.0 31.41 320.11920
plE=pl 10.40713
y 2E -6.30050
R 0.99997
A4
Group 2 y = 1040713 x - 630050 (R? = 0.99997)

I |
|Fums:emIE| g d 2‘

350

y= 1040713 x- 630050
R®=0.99997

300

250

200

150

43 rg W El

100

50

SE (pg/mL)

<JE 3-65. Fucosterol 22 ei= group 2>

(Y4-3) Group 3¢ #HAA A A¥} : FucosterolS 2H7te] w2 %
ALALS AAGS o 19 ABAFY AFRHS 099 o] o=

o fu
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<X 3-12. Fucosterol IIFHA L HZEMHA! group 3>

Group 1 Fucosterol :

mL = T (ug/me) o3ass

Cal 1 -1 2.0 7.85 73.50669

Cal1 -2 3.5 13.74 138.06985

Cal 1 -3 5.0 19.63 195.90820

Cal1 -4 6.5 25.52 258.88654

Cal1 -5 8.0 31.41 320.38330
J1271 10.43526
y 23 -7.50572
R 0.99980

Fucosterolo] Eid A x| 3|

350
| YWe L0 A3SZEN -T 50572
aqa. o R = 0, 9GIED
254
I
3 200
BT
H .
o 5
1
50+
a
0 = 10 15 20 25 0 35

S5 (gL}

<& 3-66. Fucosterol 2& 122 group 3>
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Group 3 y = 1043526 x - 750572 (R* = 0.99980)




eSO PEINE- Fucosterol
Sgz o127 y 2 R
HEGAIE 10.39944 —6.04211 0.99999
AEEAE 2 10.40713 -6.30050 0.99997
HEEAIE 3 10.43526 -7.50572 0.99980
g o 10.41394 -6.61611 0.99992
HEBEX 0.018856 0.78118 0.00011
g 8€d y = 10.41394 x - 6.61611 (R* = 0.99992)

O BSR40 FEEE 7ML FFATEFESY 40 7 160% HANA ] AdAdES FAFh

=), 25 7tz 9F 452mg, 79.1mg, 113mg,
1469mg, 180.8mgEs &3] H3 thg w2 w9 50mLE 3§ ol& 77t A NA
71529 40%, 70%, 100%, 130%, 160%°l a9 st FE=<.

A=At
F=E=2
45.2mg 79.1mg 113mg 146.9mg 180.8mg
MeOH MeOH MeOH MeOH MeOH
50mL 50mL 50mL 50mL 50mL
(40%) (70%) (100%) (130%) (160%)

Group 1 AYTE 2 A0 =55 456mg, 79.1mg, 112.6mg, 146.9mg, 181.1mg
Group 2 AYTEEAHE =25 47.0mg, 80.0mg, 114.5mg, 150.3mg, 181.9mg
Group 3 A TFEEAHE FE5 5 455mg, 81.0mg, 114.2mg, 146.6mg, 188.4mg
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() Ad44d (SA) At

(4-1) Group 18] AARAGAN : FRPERAn F22S 47

of Fste] HeEkdg e s W 1o FAALF AFR

[e)

™ .

rlo

© FA=dd 5 HFdA
<H 3-14. It 22 J8A AIZ@ZD0 group 1>
JeISI T =88
Group 1

mg O3H=A
Cal 1 -1 45.6 68.94000
Cal1 -2 79.1 127.32918
Cal 1 -3 112.6 183.09711
Cal1 -4 146.9 240.79781
Cal1 -5 181.1 295.84940

JIE71 1.67430

y 2d# —-6.09365

R 0.99982

ZER ]

A
&

an

Group 1 v = 167430 x - 6.09365 (R® = 0.99982)

@ HEFd s

[l

AT 2 DR S 20| A MAAH 1

ly=167430%- 609365
| R®=0.99882

] 50 100 150 200
BHT (mg)

<8 3-67. 3SAs2AE FE= AEd AIE X group 1>
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(Y4-2) Group 29 FAAA|

pari
fIfe)

40427
T olo|o|o|—
26827
gl Y o~ |o
o m| || N
Mg ol Q5 F(S
NS
Kt ml e
N~
. N ©
= N2
K po o)
Of 2|8
LI — e
:l
ol
7690.0.5.3.9.
gEINo| Y3
48111
212345
1 T T O T I s
Q
w,.lal‘l‘lalo:__.x_‘EZR
& |T|®|T|(T| T D] >
OO0 |0 |0

168122 x - 563137 (R* = 0.99998)

Group 2 vy =

B

)

o

!

20| ZMHAIH 2

350

1.68122%- 563137
R*=0.99998

Y=

300

250

]

200

o
LA
=
B R

100 -

50

100 150 200

EHZ (me)

0

group 2>

Al ZIeH=E

S =y

}a1 HPLC

5|

Al

(Y-3) Group 39 #HHAA

0.99 o]

ke
T

o] AFRY

P
T

w1 A

= [e)
23 8t =
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ALY =52
Group 3 —
mg o3¢
Cal 1 -1 455 69.94803
Cal1 -2 81.0 130.56750
Cal 1 -3 114.2 186.92075
Cal 1 -4 146.6 239.48500
Cal 1 -5 188.1 308.06192
JI201 1.66479
y 2H -4.68778
R 0.99987
A4
Group 3 vy = 166479 x — 468778 (R* = 0.99987)

AT L& AR RS 20| MMM H 3|
350

y=166479x- 468778
300 | R®=0.99987

250

200

150 4

e W E

100+

50 -+

0 20 100 150 200
SHE (mg)

<8 3-69. dHAsZ2ANE FE=S JEE AIE 12X group 3>
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Fucosterol®] #A
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> ¢ T ©
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x
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N
©
|0294%__
Sl la RIS >
| =S|
M [~ |0 |o©|X|X
S|le|lele|le|ls
— =113
— || ™
0 = |
2a o m|w = | 0
Mom___MMM 8| =0
S RN k|
K| @ |z H | oD
RM|RM| R K0

@D Fucosterol 3

B
K

B!

Ae mawd @ A3 FAAE 7HA

42 38

A T Aol A

Al X
2]

0
o

ofy

ol
B

o

B

7A
o
ruzel

N
T

oo

B

meo
T
ryzel
=K
umo
o

rvze]

MeOH
MeOH
(70%)

@ 20 ug/mL (100%)

® 26 #g/mL (130%)
g AIEEs9 =H>
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® A@ ATl d# By
9o AREe ) 4B, 44, A2 fAAz L WA U ABAANPL A

=] =1
o Qo7 WA §ANT B WAL AX T AL

s A
ste W AUEEHAE 2.0%0]38F oo s, 3]F&2 95.0% - 105.0%°]o]oF
(W} AETFEEAN 255 T Fucosterol®] 4 AddAE Az
Fucosterol®] 3]4&°] 950 ~ 105.0 % ©|We] ofF 453 A3s AL 359 HdHES
Az7F 5 2.0% olst=A 2 AFHHE B0 U=

@O ¥auAs 9o A a4l tdste] foj X Fucosterol®] A&} 355 (%)

<H 3-18. BH=2AEr e ZY4 20 1-3>
Fucosterol
et & OlIE=sk AN=sE
14(m) (Lg/mL) H385 (#;}mL) SAEp)
142.35092 14.3046 104.38
141.78622 14.2504 103.98
ST 141.56450 14.2291 103.83
(70%) 37 19.70 142.88570 14.3559 104.75
142.12437 14.2828 104.22
141.32999 14.2065 103.66
= s 104.14
HEEX 0.40
RSD (%) 0.38
Fucosterol
et & OlEsk ANsE
14(mg) (Lg/mL) 3= (ﬂ;}mL) slwg (%)
193.85403 19.2502 103.94
192.77599 19.1467 103.38
xN = _ 192.98732 19.1669 103.49
: (_1|0(})5<|%,) i >0 16.52 192.32304 19.1032 103.15
191.96307 19.0686 102.96
192.03032 19.0750 103.00
= s 103.32
HEHI 0.37
RSD (%) 0.36
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Fucosterol
et & OlIEskE ANsE
14(mg) (Lg/mL) H3E= (Eﬂ;JmL) sws o)
255.85704 25.2040 103.10
255.15404 25.1365 102.82
XN s M -3 66 o445 257.73013 25.3839 103.83
(130%) 256.60208 25.2756 103.39
257.68890 25.3799 103.82
258.49329 25.4572 104.13
= s 103.52
HEHI 0.50
RSD (%) 0.48

)

@ Fucosterol®] AW Ao 3t AdA 2 A ZI} : Fucosterol ¥ A A o] AEF

A= B 2.0% olstzAM AldRHe AEAY AdAd ol =

<X 3-19. Fucosterol I3 HEN et LM L THSAE>

_ Fucosterol
A& O
70% 100% 130%
sE
RT Area RT Area RT Area
13 16.998 142.35092 17.003 193.85403 17.011 255.85704
23] 17.002 141.78622 17.007 192.77599 17.010 255.15404
33| 17.007 141.56450 17.009 192.98732 17.068 257.73013
43| 17.001 142.88570 17.010 192.32304 17.062 256.60208
53] 17.002 142.12437 17.014 191.96307 17.064 257.68890
63| 17.004 141.32999 17.011 192.03032 17.067 258.49329
g2 17.002 142.00695 17.009 192.65563 17.047 256.92091
HEZ=EXI 0.003 0.57 0.004 0.71 0.028 1.27
RSD (%) 0.02 0.40 0.02 0.37 0.17 0.49
AEIIE _
2.0 % O|ot
RSD (%)

(th AerErast 585 A8d 94 A9 AIg

O AIFERAN FE2S 7ML 7E 2 AFEEH 7" W VEsEe 70%,
100%, 130%¢°l #ldsts w2 &9 FAlsal U HPCLEAO R 63 Wi 931
Algste] de vadd 9 g3 {4

selstn JUAe Sstart

>,
)
ftlo
N
X
X,
k
Ho
N
>,
=
W
E
i
g
1
=2,
=
e
2
e
oX
o
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<
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=

MeOH

50mL
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Aosante

Fet & (mg) I 34 A X (mg) 328 (%)
183.10977 112.6906 100.08
183.10812 112.6896 100.08
N oE M2 1126 183.109183 112.6902 100.08
183.05956 112.6606 100.05
(100%)
182.26566 112.1862 99.63
181.78645 111.8998 99.38
g iy 99.88
HE=H 0.30
RSD 0.30
AHISEXE ===
Fa & (mg) o34 A X (mg) 3= (%)
239.67029 146.4896 99.72
238.52347 145.8043 99.25
X 8 M -3 146.9 240.78317 147.1547 100.17
240.41707 146.9359 100.02
(130%)
240.01927 146.6982 99.86
238.92303 146.0431 99.42
g iy 99.74
HEEHEX 0.35
RSD 0.35
Q@ AETEEAN FEE0 yaddd e AdAd 2 A 4
AAdrErEAt 255 vadde] AEFHIGE ZF 20% olstzA B AU FuA
7 Aol A=
<H 3-21. JSLRAES2XEE =E2 1012 Ol CHet 32H 2 THe &>
A& oo A= ===
= 70% 100% 130%
= RT Area RT Area RT Area
13 16.990 126.64857 17.013 183.10977 16.970 239.67029
23| 16.995 126.19419 16.993 183.10812 16.974 238.52347
33 16.998 124.82214 16.990 183.10913 16.978 240.78317
43| 16.997 126.16602 16.983 183.05956 16.973 240.41707
53] 17.005 126.92702 16.976 182.26566 16.977 240.01927
63| 16.995 126.58130 16.981 181.78645 16.972 238.92303
s 16.997 126.22321 16.989 182.73978 16.974 239.72272
HEZEHEX 0.005 0.74 0.013 0.57 0.003 0.87
RSD (%) 0.03 0.59 0.08 0.31 0.02 0.36
AEIIE _
2.0 % O|dt
RSD (%)
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(5) =34l (Detection Limit, DL) ¥ A %34 (Quantitation Limit, QL)

- Fucosterol®] ZXAA Algg 37029 Groups 7FA 2L 7} Groupol] oish 7=

ax

o
r >
o
B

G QL) = e

D) B B

o
i
ol
L

(7}) Fucosterol®] 7 =4

<H 3-22. FucosterplQ| 2A&k&>

@ Group 1 y = 10.39944 x - 6.04211 (R%=0.99999)
@ Group 2 y = 10.40713 x — 6.30050 (RZ=O.99997)
® Group 3 y = 10.43526 x — 7.50572 (RZ=O.9998O)
g Ao y = 10.41394 x - 6.61611 (RZ=O.99992)
DN JIS019 HA 10.41394
=g AzHol y HY HEH 0.78118
10 x 0.78118
A A (QL) = ———————————— = 0.75 pg/mL
10.41394
3.3 x 0.78118
HERA (DL) = ~====mmmmmmmmmmmmmmmmmmmmm e = 025 pg/mL
10.41394
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6.09365 (R°=0.99982)

S
)
S
[y
S
<
I

1.67430 x

1.68122 x - 5.63137 (R°=0.99998)

©
)
o
[
S
N
<
I

1.66479 x — 4.68778 (R°=0.99987)

©
o
S
[
S
w
<
I

g 2o y = 1.67344 x — 5.47093 (R*=0.99989)
AN JISD19 HIAU 1.67344
e 2He y FEHO TEHEX 0.71654
10 x 0.71654
BRI (QL) = - 4.28 mg/50mL
1.67344
3.3 x 0.71654
A=A DL) = ———————————— = 141 mg/50mL
1.67344
(th W9 @ AdFEEA FEHE F Fucosterol A do] thal wWaldolAd Al Ay}
Fucosterol (4.0 ~ 16.0ug/mL)e] H 9]l A &‘*d_*é 2 Ao Fodt AE Ao AL
Aol AxE 184 &l ® kS Wl Fucosterold A #3HAE= 0.75ug/mLEA] o= Fucosterol &%
Ag 715 T2 20ug/mLe] 375 %ol 6H%6‘}% EEFA o] Txo MR o] Y

(6) Fucosterol ¥=F Weldo]d 2}
AaTEEA =255 F9 Fucosterol 3 wWado]Ad Algwo] tisle] kAl EAHHS
AES A3 thgd o] Qo & 5 o, FurEREA 3 dweeold AFHEe A
atrhal whehg.

(7 Eol A d

- AGFERANt FEE Fo Fucosterol Ad&AS wE ] AEdE MeOHol A
Fucosterol®] ¥z e} FHS & 3 A} o] A 3staiA &= Fucosterol A7} HX[ A &
=ohE RS FE g, w3 Fucosterol Ea=H ARk A o] 3 aEEe 950 -
105.0% =A 2 AEHS 5olAdo] A Felstd 5.

() A A

o
a0
-
i
[3u

)



- AXAAA o A= Fucosterol®] HME 3 Groupe AAA AFLAL wt51 o)L 7HX 1
Algst A3 3 Group B Gt AXAAGS el 2 AP A4 7 Edd At Ao
2 e

= Fucosterol®] A&7 (R = 0.99992
= ARTERA FEE ARAS (RY) = 099989
() Ag4 AE

- g

=

Aol A= A AldelA 2 AFdS 7HA L, A A& oA A2 T
AE st A=A oJs] Aoy
Hlas) Bk W 19 I4E&2 950 T
7 2.0% olstz=A 2 AR AgAS & & F AAE
(ZH) I ZFAAZE
- A 2 Zét'a]"gf’/] 374 Al E | (70%, 100%, 130%-8<Y)S HPLCA 7Z+7t 63] HH&
FYste] Aozl F 187H4 ARntEI F 9 A9 FAAZE 2 gAaH A i Aojxsd
A B 2.0% olstEA AEAS HAT U Rl
(m}) AZ3HA (Detection Limit, DL) 2 A %374 (Quantitation Limit, QL)

- o APDAARANAN DS HFLS o] &ste] ICHAA tAHsts o= JE3A(DL) %

AEEA (QL)S T8 =

1

Fucosterol AATEE A =25
A =3k 0.75 pg/mL 4.28 mg/50mL
HE3HA 0.25 pg/mL 1.41 mg/50mL
(v}) H <

- Fucosterol(4.0 ~ 16.0pg/mL)2] WHlolA] 2 A A

stAle] AyE ays] ®BokS wl Fucosterol®] A #$HAI= 0.75pg/mLZA] o] Fucosterol
FAE 71E FEQ] 20ug/mLe] 3.75 %ol dEets sE=A, o] Fkeo WHY7tA g ol
o o

2= [e)
& U

30 o

[UO

DADT A, Sg=210.16 Ref=off (FUCGETEROL WMFLICOSTERGLIMY} 2013-07-03 18-47-29\201 073000008 0} A0 A, Sl=2 0, 16 Rafeat (FUCOSTER0L MWFUSOSTEROLIM V] 201507.04 75.45-48201 5070000021 1)
mAL miALl

B

Bl

0

17.013

o 5 10 15 E11 min o 5 10 15 L] min

<J¥ 3-70. Fucosterol? HPLC <JE 3-71. YIRS 2 AL =229

chromatogram> HPLC chromatogram>
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f“1>

8. BaTeEA W 3 AEW FHT &3 (in vitro)

7t ATARAEE o8 APALZ PHFE A WY
(1) 3T3-L1 A& T-Al o] FH|
3T3-L1 AA7AEes vFAZFEY (ATCO) o =RE TFujste] Aol AL

3T3-L1e AWALY AR S AP do) del o] §¥: AEFEA, 47 AL &

(2) 3T3-L1 AgAFAxze] APAxEzRe 3 =

w92 AR HEA Q] 3T3-L1S 10 % BCS DMEM ®iX|& Ya1 37 C, 5 % CO29] =719
A oujFstdS. 3T3-L1 ATFAMAEE 24 well plated] 5x10%/welld] A¥E 2 BF3 5
100 % confluency Al&eo]l W 29 &< o FAAAS. AFALAHNEZE MDI (0.5 mM
3-isobutyl-1-methylxanthine (IBMX), 1 uM dexamethasone, 1 ug/ml ¢1&H)S X33l =
10% FBS DMEM ®iA| &= AAlx 35t 29 &b sk, wjeF 48 A3 1
A&l gF¥ 10% FBS DMEMOo® ol& &

O

oF vt . 1 )
9% FBS DMEM Hjekl oz wasta AWAE B3}E FEdsE B a2y A8
25, 50, 100 ug/ml s=7FA A2t 37t S = AJHQA 8LA o AFAEL B3 A=E

e W 3
S B3 A, ALAE 98 AxE 510 nm FRENA AES] £t | A ¥
=7gshal &

Undifferentiation Differentiation

~100 % inhibition  70~80 % inhibition 50 % inhibition




(4) Real-Time PCR

AAER st GANAM C/EBPagt PPARyx w3} @ A WA E A B o] F7hstal of
F29] olt] 2712l (adipokine) E9] HdE —57}’3}74] . ARAE 231 FE BH I apobA
2 AETEEAR AIEE AP 3 F 8Y < w3E AA C/EBPa¢t PPARy, AWAIX &
slol #Ast= FHAAES =E Real-time PCR=Z 3olslgda. #3337} <993 =
3T3-L1 A5 PBS® F+ ¥ A#3E & Trizol (Invitrogen, Carlsbad, CA, USA)S €olA A
XE g3 chloroform (Sigma, ST. Louis, MO, U.S.A)S %3 13000rpmoll A 15%%F
A4 st ASds A A4 ISODTODaD01# W3 A7 RNAS Hd Al
T olgE 2 13] AlFHste] RNAE #este] 5% RNAE 1 ug AHE3te] cDNAS 4
% SYBR green® primerE ©]&3e] Real-time PCRS F33gon, iz FHAAZ=

=
A=

ey
T
A

o
He ¥

ofj

GAPDHE 418319
<X 3-24. The primer sequence used for real-time PCR>

Target Primer sequences Accession No.
5'-GTATGACTCCACTCACGGCAAA-3  (sense)
GAPDH 5'-GGTCTCGCTCCTGGAAGATG-3" (antisense) BC083080
5'-CGCTGATGCACTGCCTATGA-3" (sense)
PPARY 5'-AGAGGTCCACAGAGCTGATTCC-3’ (antisense) NM_0TT146
5'-AGGTGCTGGAGTTGACCAGT-3" (sense)
C/EBPa 5'-CAGCCTAGAGATCCAGCGAC-3 (antisense) BCOS8T6T
, _ 5'-AGCCTGGAGAAGCCGCTTAT-3" (sense)
Adiponectin = . 11 aCAGTAGAACTTGCCAGTGC-3' (antisense) NM-005605
5'-CATGGCCAAGCCCAACAT-3" (sense)
ape 5'-CGCCCAGTTTGAAGGAAATC-3 (antisense) NM_024406
o 5'-TCAACTCCCTGTTTCCAAATGC-3' (sense)
Resistin 5'-TCTTCACGAATGTCCCACGA-3 (antisense) NM-022984
5'-CTGAGATCCCAGCACTTCTTGA-3' (sense)
Fas 5'-GCCTCCGAAGCCAAATGAG-3 (antisense) NM_007588
(5) Western blotting
PPARy, C/EBPa, Fas &9z & A= WAE #31 F%= ¥z 2o 3T3-L1 Al X4
ANEE olE o2 AHesta, AMPK ¢14kst B MDI wjAo] Al8E& 30, 1A1%E, 24]

7y, 3AIZE A ZPE R AP ste] AlEE PBS® F W washstal RIPA buffer (50 mM Tris-HCI,
pH 8.0, 150mM sodium chloride, 1 % NP-40, 0.5 % sodium dexycholate, 0.1 % sodium

dodecyl sulfate, protease inhibitor)E ©]&3}o] AMXEZE &3fAH T 13000 rpmol A 3087

A Bt dilAd S & A5t 8 % SDS-PAGE gel2 o] &3te] A7|95str A7) o
7l Gl A 55 membraned] ©]EA 7] F 5% skim milkE ¥3%3t+= TBSTE blocking 3%

oo off o
’ t

1=} & (PPARy, C/EBPa) SantaCruz, (AMPK, ACC, Fas) Cell signaling@} 22} &-A|
Cell signaling®o. =2 Wr-g-Al7l & ECLE &3l 7zt @] e & B-actin®] Ed A=<

uaLste] 7hahel &
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(1) AdFEE2A40 2525 A4S g AGAE 3ol 523
b ARyt sl e FE=0 AUAE 23t oA 2
oh2o) AFAMALS 3T3-LL AEFE ol Fate] A% ALRe] R3telA HYS 54
Ax, w3hg fFEe dza Axe wa Adugsrant F5E 20, 40, 60, 80, 100% ©f §-2
FEEAAN v& oEHom B35 A= &7 YES S
16

14

H

T 12

'E -. W 20%EOH ext.

£ 5

= W 40%EEOH ext.

£ ;|

E B 50%ELOH ext.

£ 6 B BO%ELOH ext.

:E 4+ B 100%EEOH ext.

ra

T T -
Mone 0 25 50 100 ug/ml

{Zl%' 3-73. The effects of various ethanol extracts of Sargassum muticum
(Yendo) Fensholt on differentiation in 3T3-L1 cells>

() AdrERan =5 29 AWM 3} oA 53

@O DCM, 50% MeOH, 90% MeOH, Hexane, EA, Buthanol, DCM/aqua interface, 90%
MeOH/Hexane interface, BuOH/aqua interface fraction &4l <l

@ 3T3-L1 MEA BTS2 fractiond 394 &4
=3 2+ Al¥E0] H]3] Hexane, MC, EA, BuOH = w3}

A vEttar 538 EAZOA ®#3t9A Zsel M 8 AR YEWYonw =
25YH AE3E fractiongES wEste] AWAEZ 23t AdAF7IE AN A 61-3, 49

fraction®| A E3A A7} &37F 7 &

o
gk

4
(o
pou
lo
ot
J

ro,
it
i
o
olo
B
=
<P
BN
<

G40-32-1 : DCM ext

WG40-32-1

£l weiosss  GA0-32-2 1 50% MeOH ext
£, wesosas  GA0-32-3 1 90% MeOH ext
%10 | HG30-32-4 G40-32-4 : Hexane
‘g 8 - HG40-325 G40-32-5 : EA
% 6 - e G40-32-6 : BUOH
2 4 REHERT 1 G40-32-7 1 DCM/aqua interface
“ a2 canmeE G40-32-8 : 90% MeOH/Hexane interface
(N N | | Sestass . ;
0 ; r T ﬂ G40-32-9 : BuOH/aqua interface

MNone 1] 25 50 100ug/ml

<JE 3-74. The effects of fractions isolated from Sargassum muticum (Yendo)
Fensholt extract on differentiation in 3T3-L1 cells>
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m < m wo

HG40-61-1

wn

0 G40-61-2

B G40-61-3

Watieia G40-61-1~5 : EA fraction

W
I L

B G40-61-5

Lipid contents (Fold induction)
M

o =

<Jdg 3-75. The effects of sub-fractions isolated from Sargassum muticum
(Yendo) Fensholt ethyacetate extract on differentiation in 3T3-L1 cells>

(2) BRTEEAWY 60 % T4 FEE AL FoelA] w3}

Oh AGTERAN FEd AAL B35 o)A BYL FAse Gkol $5H AR} £
2 welste] A MWW 60% T4 FEEL FA AW oA B4 sl

(L) wh2e] ATAMAER] 3T3-LI AEFE ol gate] A ALz LHojx Ade &

e
n
L

Lipid contents
(Fold induction)
w
B

L
n
i

Q
o
I

+ + + +  MDI
- 25 50 100 GAO (ugimi)

MD+G40
25 ugiml 50 ugiml 100 ugiml

<& 3-76. The effects of 60% ethanol extracts of Sargassum muticum (Yendo)
Fensholt on differentiation in 3T3-L1 cells>

Control{vehicle only)
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PPARYy (Fold)

7.54

5.04

aP2 (Fold)

2.5

0.0-

204

Adiponectin (Fold)

+

50

10.04
=1 1
3 75
L3
& 5.0
m
w
O 254
0.0
+ MDI - + + + MDI
100 G40 (ug/mi) & - 50 100 G40 (pgimi)
15+
T
£ 104
=
@
0_
+ MDI - + + + MDI
100 G40 (ugimi) = = 50 100 G40 (ugmi)
4=
--\.3- —_—
3
=]
o
w <
o
w
1+
0-
+ MDI - + + + MDI
100 G40 (ugmmi) - - 50 100 G40 (ugmmi)

<& 3-77. The effects of extracts of Sargassum muticum (Yendo) Fensholt on
PPARr, C/EBPa, adipokine mRNA expression in differentiated 3T3-L1 cells>
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(W) AerEnzdt 60% T4 FEE9 23 PPARy, C/EBPa, Fas, adiponectin, SREBP &4

o

G40 (ug/mi)

- 0 50 100

-+ + + MD
o < PPARy

‘: < Adiponectin

< SREBP

———— | < [-actin

<& 3-78. The effects of extracts of Sargassum muticum (Yendo) Fensholt
on PPARr, C/EBPa, adipokine expression in differentiated 3T3-L1 cells>

s¢k gl g % PPARy, C/EBPa®] #xx}
2 owd 2yl AT adipokine mRNA F4%F @8-S #819S.(18 3-77, 3-78). 13

HolZZo] AWAE Bl Eoldow Wy &2 markere] 2ol
et 24 FE=dl s dAEE Sdss. @ME EE VM E AErER

el ofsl] oAl gE FEd o, SREBPY 49 FUtete BEE HAS.

(th Adr<E2At 60% +4 FE= o3 AMPK #8714 &4

QI

G40 (100ug/ml)
0 30 60 120 180 min

AMPKa | == o e e e |
P-AMPKaa | = = = |
p-ACC [ - - |
B-actin | w———

<Jd¥g 3-79. The effects of AMPK phosphorylation by Sargassum muticum
(Yendo) Fensholt>

@O AMPK+= a, B, y A7FA] subunite= FA4 5o 9l&. °o]F AMPKa+= catalytic subunit®
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2 Thrl1729] 14tst= AMPKE A3 A17|=d vl$ T3 98 3. AMPK7F 14Hsh =
of &gstHu AWS FAstE Gl A4S AAH I AHEs] G gdo] FUksh
Acetyl-CoA carboxylase(ACC)E acetyl-CoAZS malonyl-CoAR W3A| A AW S F71HA
7= @@ 25 AMPKe| 9] &)

stew 1 #Ae] oAlE. AurErapite] Aol
QolN F44e zHPe) o :

o] Ak
) gtS 3= AMPKE| QlAbstel] s T2 dolrr] $8)
MDIZ A WA EEI}ES FEsty} FA A FEE2Ad 60% 4 FEE 100 ug/mS
s S 308, 1AI7E 2A17E 3AIZE AP R A 2] 3 & AMPK Alsd

AL AAT 5 AAS
16
B14
=12
£ 9
=
=08
3
£06
-]
204
=
el f N I I il
| | Phospho-AMPKa.
| |Total—A}\£PKa
| e o a— c— c— —— | pACTIN
AopaofE — — o o= & — ok m & i
Time (min) 0 5 10 15 30 60

<Jdg 3-80. The effects of AMPK phosphorylation by Sargassum muticum
(Yendo) Fensholt>

| Phospho- AMPKa

| | Total- AMPKa

|———-—1 B-ACTIN
Con Diff. 25 50 100

AR (ugiml)

.
n

=
3]

Relative intensity
(vu. Diff.)

]

<Jdg 3-81. The effects of AMPK phosphorylation by Sargassum muticum
(Yendo) Fensholt>

@ F HAR APAEESE TR FA AETFSEATES 50 ug/mlE A2 skal A
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e

H 2 phospho-AMPK®] %S western blote 2 A3 Ay A& xHbe 28] s
10#°l= AMPKa®] 14bst7 tfz<toll s FHaste Aol vest oy 602l =
SEANS A Aol 7Hg Ae AMPKael 4Hs7F el S 3 Au s

50 ug/mls 15% Agsta wEE= gl 23 AMPK QIAts7 fFastes 28 g9l

e

@ E
8
oo

n)
f i b b
N oo

Relative intensity (vs. 0 m
oN s O o
-

—
-
-
I

|

| . i | Total-ACE

| Phospho-ACC

Aojsoxr — — + — + - + - 4+ = +
30 60

Time (min) 5 10 1

L

<Jdg 3-82. The effects of ACC phosphorylation by Sargassum muticum
(Yendo) Fensholt>

| | TotalaCC
|———-—1 B-ACTIN
Con Diff. 25 50 100
BEAELETLEE (ug/ml)

(vx. Diff.)
o o o o
o N O o o

Relative intensity

] Phospho-ACC

<Jdg 3-83. The effects of ACC phosphorylation by Sargassum muticum
(Yendo) Fensholt>

@ AMPK+= ACCe itsts frEste] ACCEAY S 5ol AWFAES JAAIA. ofol Aok
LAkl ACCO Ao w A& g3ks dolr izt ACC-OJ serine 79W ] IAtst AEE

western bloto. 2 ZA3 23 AMPKS} vz7A 2 Aa7EEAHEe ACCo 2143t s AJ7HE
o

FEME oA 5
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100ug/ml
10 1
3 1
s i
g,
il 864093 - G40-9-3 : fucosterol
% 5 " G40-14-3 - G40-14-3 : Grasshopper ketone
54 #cao205 | - G40-20-5 : (-)-loliolide
HER weaoaon | - GA0-19-2 . .
;,; 5 ] . (3S,5R,8R)-3-acetoxy-5-hydroxymegastigma-6,7-dien-9-one
1
Mone a 25 50 100ug/ml

129

=10 1
a2
T
2 s o - G40-25-42 : Saringosterol
= #G40-103-5C |~ G40-103-5C : dehydrovomifoliol
% § B G40-65-2 - G40-65-2 : 4-hydroxybenzoic acid
g WE40-36-50 - G40-36-8C : Oleic acid methyl ester
'§' 41 BCA0-110-1 - G40-110-1 : 3-hydroxy-apo-13'-fucoxanthinone
?‘. | AT - G40-45-1 : Apo-13'-fucoxanthinone

2 - :

100ug/ml

129
= i l
2 |
E : I - G40-20-3
£ g : 5a,6a-epoxy-3B-hydroxy-7-megastigmen-9-one
2 HG40-20-3 - G40-20-6
E LR . 5-hydroxy-5-propyl-3,4-dimethylfuran-2(5H)-one
=
-

25 50 100ug/ml

<& 3-84. The effect of Sargassum muticum (Yendo) Fensholt pilot extract
on differentiation in 3T3-L1 cells>
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(7h) &%°] % fFaEd =
CWO
I‘\(DH
HO
HO
G40-25-42 (compound 7)% T+Z% G40-110-1 (compound 2)¢ +*

() AGAME 23 gA &3
-0 AFA WA ER 3T3-L1 MEFE o]&3sto] AW M=ol F3telA4 A
A, F3bE fFEg gixza M vls] G40-25-427F G40-110-12 5% o&4
AAA 7= 7 eSS

H I

£

J I R

Control{vehicle only)

Control(vehicle only)

+ MM
100 Saringosterol (pg/mi)

MD+Saring MDI+Saringosterol  MDI+Saring
25 ug)‘mi 50 ug/mi 100 ug}ml

i

]
Es
5 -
: .
‘E Ll
£
=
5‘ 2

1

) - W

- + + + + MDI
100 HAF (jgimi)

MDI+HAF
50 ug/ml

MDI+HAF
100 ug/ml|

MDI+HAF
26 ugimi

<& 3-85. The effects of compounds on differentiation in 3T3-L1 cells>
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(6) &= 4 (Saringosterol)®] #&7]d A+

(7} AetEEApdbe A E2lH & & 2 (Saringosterol) ol 9]¢ wigk #w {FA
<44
75+ 75
T —
— =
© 50- S 50
o =]
[+
2 25 8
a g 254
0- Ol — | e
= + + +  MDI 7 + + + MDI
- - 50 100  Saringosterol - - 50 100  Saringosterol
(gimi) (ngmmi)
400+ 25000 -
190004
— 300+ — S 13000
% S 7000+
Lol T 10004
g ‘@ 20—
] 0
]
100+ o 104
0- 0-
= + - +  MDI E + o+ + MDI
- - 50 100  Saringosterol - - 50 100  Saringosterol
(pg/mi) (pgimi)
500 10.0-
T 600
° = 7.5
L 400 3
£ 200- i
8 "0 @ 307
{ = (3]
g 15 e i
5 2.5
b 10
5_
0- 00 MDI
= + + +  MDI - Al T :
- - 50 100  Saringosterol T o 0B M (Smmerd
(ngmi) &
<18 3-86. The effects of extracts of saringosterol on PPARr,

adipokine mRNA expression in differented 3T3-L1 cells.
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(b AuTEnAuA A B FEE

Com {ug/mi)

- 0 100
- +++ MDI

|:| < Adiponectin

e e | € [B-aiN

1
+ &

<Jdg 3-87. The effects of extracts of saringosterol

PPARYy expression
[Fold)

=

&

- + + + MDI

|

(pomi)

[

{Faold]
ra

Adiponectin axpression

=

adipokine expression in differented 3T3-L1 cells>

A (SaringosteroD el 9] gt vk & okl dhE o A

I 1
- + o+ + MOl
= 50 00

il f

C/IEBPu expression
{Faldy

-+ 4+ 4+ MDI

- - s0 100 Sarrgose
(o}

Saringose
{oemi}

on PPARr, C/EBPaq,

- AGFEEA N FEE 2od faEZ Saringosterolfﬂ A5 Ao FAAYESH o

3-86, 3-87). :L,"Jj 3-86, 3-87°l A

marker?] mRNA

Sol AWAZ

LslHA F 2
9} adipokine mRNA 72 #F & k2l
= wetol A FolAom WHHE FHx

= L
e 3} ohulal 93 o] saringosterolel]l 9] A ES el RS

(7) BG4 F 8522l Saringosterololl A F2]¥ % compound?] A W&E3} A A

Ql
A S glek A3 giF
# U compound 2, 35 A& JFEANA AE=

AEER] bt FEE

saringosterolo]| /] #F wd &2l

2o BE

Z t}9

Al eletal 54383+

<H3-25. NFME 23 9l &>

2 HgEe west] ALyt o
oA Anst oA Fwol i ASR ek 1
(o3}

el el

She. AAE 23

7= stetE2g ICsouM)
Compound 1 24-keto—cholesterol 43.67
Compound 2 24 5-saringosterol 96.05
Compound 3 24-sarigosterol 59.24
Compound 4 24 A-saringosterol 16.52
Compound 5 7B—hydroxyfucosterol -
Compound 6 7a—hydroxyfucosterol -
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Treatment
Vehicle(Saline)
RS2 X8 500mg/kg

[y

RS2 X 100mg/kg
PEL2AEE 250mg/kg

[

RS D XHEF 50mg/kg

[

I

PRS2 R 1000ma/kg

tR S 2 X8 2000mg/kg

cC
i}

C|
C|
C|

o

o
4 C

o
4 C

[}

o

o

2
=

o

2
[=]

2
2

2
2

Group
[
[V
Vi
VI




2} |

St o gy A doAs &l
2 (BECKMAN Counter, USA)E ©] &3}
WBC(white blood cell) count, RBC(red blood cell) count, Hemoglobin, Hematocrit,
MCV(mean corpuscular volume), MCH(mean corpuscular hemoglobin), MCHC(mean
corpuscular hemoglobin concentraion), Platelet2 =43}t st 24 JAS JAET
715 ol &3t @S AT vhe A SHEA 7 (Hitachi 7020, Japan)E ©]-&3to] &9
Astex| el GOT, GPT, Total cholesterol, Triglyceride, HDL cholesterol, LDL cholesterol,
LDH, Creatinine, IP, BUN, Albumin, Total bilirubin, Glucose& ¥2]3}% 2.

(2) 24

<H 3-27. 344s2AE FE2 3F s FF F0 = MSHaAEHN MIE ZD>

Changein body
Body Weighi(g) Body Weight(g)
Dose Weightatend of Mortality
(first day) (after 3weeks)
Study ()

Vehicle 214108 24.5+0.8 3.1 0
S0mg’ke 214+1.0 24.2+0.9 34 0
100mg/kg 221+1.0 25.1+1.2 3.0 0
250mg/kg 21.6+0.7 24.7+1.2 31 0
500mg/ke 21.1+0.8 23.5+ 1.1 24 0

1000mg/kg 20.7+0.9 242+ 1.2 3:5 0
2000mg/kg 206+1.2 238+135 32 0
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(b 7t AAe delg A FrEA 2 Do Y Ase BAE £98 A3 5
frol gk FAMsks BEEA FRF(E 3-28, 3-29)
<H 3-28. 3HA=2NE F== 35 BI=EF0H = €224 1>
WBC (Xl{ls!pL) RBC (Xlﬂsx'pL} Hemoglobin (g/dL) Hematocrit (%)
Vehicle 6.78 = 1.11 871 £ 1.85 1336 = 2.79 4232 + 898
50me/kg 6.74 + 2.01 896 + 1.5 13.69 + 245 43.73 + 7.62
100mg/kg 6.77 + 1.78 9.47 + 0.61 14.47 + 0.98 46.77 + 3.16
250mg/'kg 7.33 £ 2.09 9.59 + 0.43 14.67 + 0.67 46.19 + 2.15
500mg/kg 7.16 = 2.55 9.04 + 1.98 13.97 = 3.06 43.38 + 9.61
1000mg/kg 6.71 = 1.49 935 + 0.77 1447 = 1.18 4459 + 3.73
2000mg’kg 6.24 = 1.65 943 = 0.31 14.49 = 044 4502 £ 1.27
MCV (iL) MCH (pg) MCHC (g/dL) Platelet (xm’pr)
Vehicle 4857 = 0.77 15.35 £ 0.13 31.58 + 0.42 1008.5 + 24942
50mg/kg 48.74 = 0.78 1524 + 0.3 31.26 + 0.54 954.6 + 233.62
100mg/kg 4934 £ 055 1526 £ 0.24 3094 = 034 0398 £ 217.98
250mg/kg 48.19 + 0.5 15.28 + 0.15 3173 £ 03 1062.3 + 199.88
500mg/kg 47.95 + 0.5 1549 + 02 32.29 + 0.53 1117.1 + 280.14
1000mg/kg 47.68 + 0.6 1547 + 0.16 32.47 + 0.22 1089.6 + 285.88
2000mg/kg 4776 = 0.79 15.37 = 0.14 322 + 035 12599 = 14888
<H 3-29. g% Msist=24 2>
GOT(U/L GPT(U/L e Trigl id /dL
¥ Cer m
W e Cholesterol(mg/dL) ol Hmgiit)
Normal Control 08.72. &£ 512 3129 .4+ 1.12 13037 £ 20.14 102.11 £ 9.62
50meg/'kg 106.27 £ 4.48 ITBHHE 2,04 15522 = 18.95 103.47 £ 12.21
100mg/kg 11717 £ 5.14 ZZ.51 =+ Z.18 138.54 £ 16.24 129.45 = 16.25
250mglkg 01.84 = 693 35.35 + 3.21 116.83 + 25.01 91.92 + 11.32
500mg/kg 0226 + 421 36.79 + 2.54 142.84 = 6.84 00.76 + 14.02
1000meg/kg 108.79 £ 2.16 42,49 + 3.65 126.83 £ 15.02 9795 £ 985
2000mg/kg 101.10 £ 5.62 34.01 =+ 2.14 15532 1932 89.12 £ 11.36
HDL(mg/dL) LDL(mg/dL) LDH (U/L) Glucose(mg/dL)
Normal Control T9.71. £ 525 0890 + 1.12 12853 L2855 1582 + 14.21
50mgikg 6939 + 13.26 387 £ 2.51 12035 + 15.24 1544 £+ 22.21
100mg/kg 6525 + 11.95 825 +£ 1.51 138.15 £ 16.38 1682 + 16.36
250mglkg 66.38 = 961 8904 =+ 041 13021 4+ 17.24 152.0 + 13.65
500mg/kg 7125 + 6.84 g8.04 &£ 1.21 118.04 £ 190.21 1576 + 15.68
1000mg/kg 6823 + 11.87 741 £ 0.39 123.25 + 11.21 148.6 = 14.94
2000mg/kg 65.21 + 10.87 755 £ 0.99 12524 + 1625 1453 + 14.74
BUN(mg/dL) Albumin(g/dL)  Total Bilirubin(mg/dL) IP(mg/dL)
Normal Control 236 + 0.1 1.8%8 = 0.11 0.040 + 0.001 9.21 + 0.80
S0mg/kg 236 £ 09 195 £ 0.10 0.014 = 0.001 0.65 £ 0.39
100mg/kg 259 %+ 12 185 £ 0.07 0.025 + 0.002 10.12 £ 0.42
250mg/kg 275 £ 16 187 + 0.06 0.036 = 0.001 8.14 £ 0.59
500mg/kg 26.6 + 09 188 £ 0.07 0.052 £ 0.001 8.36 £ 0.12
1000mg/kg 28.1 £ 1.6 1.91 £ 0.11 0.062 £ 0.002 9.17 £ 0.95
2000mg/kg 262 = 23 1.89 £ 0.05 0.047 = 0.001 9.14 £ 0.10
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(7B BIRbF = vhe-2E o] 83 FAdEAEEA Foldy tlxae] ATHs EeHla
O 653t LAY 2ol oA AdrEmaAnt FEES sE¥E Folg 23 vehicle Fola
o= 11.84g9] Alsol F7Hg whH AdEEANE FEE 100mg/kg, 200mg/kg,
400mg/kg ¢ &HFo=2 Fofsk A= Zb7F 10.14g, 9.86g, 9.66g°] AFS7HE LERU
)z (vehicle Fofwh)ell Hl&] AFA vl &o] 27.28%, 31.78%, 34.99% = & EH7F &
ZEdon (& 3-31), ol UAAWe BEXEE dolry] 98 FudA, JsiAw, Hat
ShA e A S S AFAdeE vd A3 2 yEhd (F 3-32).
<H 3-31. HI=s2AE FOH2Y HEZ2 HsSTL >
cl in bedv
Body Weight(g) Body Weight(g) ey
Dose weight at end of Inhibition rate (%)
(First day) (after 6 weeks)
study (g)
Normal Control 20.0 = 0.6 262 £ 20 561 -
Vehicle 21.0 £ 0.5 32904+ 23 1184 -
Xenical 21.1 £ 09 306 £ 21 951 3739
CLA 213 + 0.8 313 £ 15 10.07 2841
S0mg/kg 21.0 £ 0.7 324 £ 23 11.38 7.38
100mg/kg 21.0 = 0.6 312 £ 09 10.14 27.28
200mg/kg 21.0 = 0.6 309 + 18 9.86 31.78
400mg/'kg 21.1 = 09 30.7 + 3.2 9.66 34.99
<H 3-32. ZHRE2XE SEHZ LIGHAE(A), OEXH(B), SUSHAHL(C) EH ANES>
(A) OotXY =& ANES
Subqutaneous fat weight(g) Inhibition rate(%)
Normal Control 0420+ 0.177 -
vehicle 1.294 + 0.381 -
Xenical 1.048 £ 0.276 19.0
CLA 1.065 £0.291 17.7
S0mg/ke 1.023 + 0.189 210
100mg/kg 0.934 £ 0.350 27.9
200mg/kg 0.888 + 0.204 314
400mg/kg 0.796 + 0.258 385
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(B) RDEXY =X XS
Epididymal fat weight(g) Inhibition rate(%o)

Normal Control 0.544 + 0.144 -

vehicle 1.502 + 0.269 -
Xenical 1.490 + 0.250 0.8
CLA 1.248 + 0.386 17.0
50mg’kg 1.297 + 0.245 13.7
100mg/'kg 1.017 + 0.336 323
200mg/kg 1.109 + 0.251 26.2
400mg/kg 1.131 £ 0.273 24.7

Peritoneal fat weight(g) Inhibition rate(%)

Normal Control 0.143 +£ 0.045 -
vehicle 0.737 + 0.090 -
Xenical 0.546 £ 0.132 259

CLA 0497 £ 0.193 326
50mg/kg 0.507 £ 0.061 31.2
100mg/kg 0470 £ 0.145 36.3
200mg/kg 0.483 £ 0.072 344
400mg/kg 0.445 £ 0.100 397

= FSuAd EDTAZE =of9de AdHel Yol A5 A54A(BECKMAN Coulter,
USA)E o]&3te] WBC(white blood cell) count, RBC(red blood cell) count, Hemoglobin,
Hematocrit, MCV(mean corpuscular volume), MCH(mean corpuscular hemoglobin),
MCHC(mean corpuscular hemoglobin concentraion), PlateletS Z43l% 5. @484 Ay}
RE FoATe HAGENA FEE Fojok BeEo 54 3 bgE 4SS Uede F94
2l A Wste BEEA S (3 3-33). Y At Ay RIS A%

FA2HEY FAE SAAUERTo] 176.37+19.90mg/dIl  WFH  400mg/kg  Folatel A=
161.12+14.34mg/dlo] glon & AW A SAUZET 109.61+16.70mg/dl, 200mg/kg
Folatol Al 48.98+17.3omg/dI= St Hla dA g 7HAE YEFH(E 3-34).

<

il
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gAIOIZ KREEF DIO | modellAl BE3=

RIEEES S0

g4 Z0

-|0||

WBC (X10¥/pl)

RBC (X10%pL)

Hemoglobin (g/dL)

Hematocrit (%0
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Normal Control 7.07 £ 147 033 £ 033 1473 = 0.84 4578 £ 268
Vehicle 782 + 1.78 8.80 £ 0.60 13.42 £ 095 4164 £ 279
Kenical 6.83 + 141 8.66 = 032 13.12 = 0.44 40.78 + 1.67

CLA 7.73 £ 256 9.00 + 0.84 13.49 = 1.30 42,47 + 3.65
50me'kg 6.20 + 237 8.20 + 201 1226 + 3.01 3847 + 943
100mg/kg 6.76 £ 2.54 9.30 £ 0.78 13.96 = 1.24 44.02 = 3.80
200mg/kg 6.78 + 1.80 9.52 £ 041 14.10 = 0.50 4432 + 1.94
400mg/'kg 643 £ 1.15 890 £ 025 12,98 = 042 41.94 £ 101

MCV (fL) MCH (pg) MCHC (g/dL) Platelet (X10°/uL)

Normal Control 48.03 £ 048 1547 = 028 3220 £ 042 84289 = 166.59
Vehicle 46.88 + 038 1509 = 0.40 3222 £ 0.78 1036.67 + 434 40
Kenical 4708 £ 043 15.17 £ 024 32.23 = 049 108933 + 29086

CLA 47.22 + 0.70 1499 = 022 3176 £ 048 1107.22 + 589.56
50mg/kg 4690 + 0.39 1496 = 0.27 31.88 = 0.59 863.67 + 32448
100mg/kg 4730 £ 0.78 15.00 £ 022 3169 = 033 91389 £ 36835
200mg/'kg 46,60 + 0.68 14.83 £ 0.24 31.83 £ 046 878.33 + 305.80
400mg/kg 47.13 + 0.70 14.58 £ 0.22 30.96 = 0.37 950.67 + 111.13

H 3-34. DXNHA0IZ2 FE8F DIO | modeltil M BHASZ2AEIFESE T = MatstEAd ZIH
Total Cholesterol Triglyceride
(mg/dL) (me/dL) HDL (mg/dL) LDL (mg/dL)
Normal contral 109271711 44.64288 G67.0322 06 667172
Vehicle 176.37=1990 10961167 94 83=2 82 759099
Kenical 1721352326 75.95:18.68 20.65=530 G.53=098
CLA 159.65=25.63 77.01=13.12 88.43=733 S66=2.04

50mgkg 161.12=1538 30.09=15.60 §8.60=5.13 6912 .40

100 mg'kg 156.78=26.66 70.26=20.93 87382571 738=1.94

200mgkg 170.72£29153 48.98+17.35 90.02=7 28 0638245

400mgke 161.12+1434 T4.28+15.35 944943863 5.69£1.72

Total cholesterol Triglyceride

50 150
i I I I I I . ' i
1

?\_l':'r.r‘:al wehicle  H=nical Somgfkg 100mgkg 200mgiig A00mgikg Tl':'-rr"-)l Henical Somgfky 100mgfkg 200mgfkg 00mgfkg

HDL DL

120 15
5: I i '

l\f.'j\rr"\all wehicle  Kenical cLa SOniglkg 100mg'kg 200mglhg A00mEiE .|_\|:n—.1 wenical (=1} somegfie I00mefkg 200mefkg 400mgky
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O ngtez 2lg AdAA Ao A= AAH| ol &H & %”“@ﬂx]-?(Atherogenic
Index, AD®} A& 393 A 4(Cardiac Risk Factor, CRF)Z 9] 3]
At 2 Ay SAURTS 27 0.63+0.07, 1.63+0.07%1 ®HE %VM&%&OL CLA Fo+&
0.79£0.19, 1.79+0.19¢1%1 ™ 400mg/kg Folwol A& 0.71+0.14, 1.7120.142 A thZol H]
3 dAS BAE YERU AZ3A A E g7 JS o= odFH.

il
o
o
(3
é 1

- &7 3} 2] 4=(Atherogenic Index, Al), A3 ¥9] ¥ A 4=(Cardiac Risk Factor, CRF) 72k

_ (total cholesterol - HDL) CRE total cholesterol

HDL - HDL
<H 3-35. DXLA0IZ2 RELE OIRAMNAL sSWASK =, 22X =282 0>
AT (ratio) CRF (ratio)
Normal control 0.63=0.07 1.63=0.07
Vehicle 0.86=0.19 1862019
Kenical 0.85=0.16 1.856=0.16
CLA 0.79=0.19 1.75=0.19
50mgkg 082=011 182=0.11
100 mg'kg 079011 1.75=0.11
200 mg'kg 087019 187019
400mgkg 0.71+0.14 1.71+£0.14
Al CRF

30
157

20

08 + T T
Normazl \ehicle Henical CLA S0mgikg 100mgikg 200mgikg 2400mglks

Control Normal Vahicla Henical (i) SOmgfkg 100mgfks 200mg/ks .lil:lmg."l\,

]
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= \=]
éx% RS

(t}) = Leptin, Adiponectin Alo] E7}¢ SRS
O AWM EZo A Eur]E o] vlvke] #o]dt= 282 leptin? adiponectin®] 3

dF5LE =4
sk A3} vehicle Fo]ol A leptin®} adiponectin®] &&= ol H|] FAHHWETOE AR
H CLASF HAH+E52A4 400mg/kg Fold ol A= ta dd o] Ay Aoz gy
& (29 3-91).
A) B)
Leptin Adiponectin
50
: I I
Vehicle 400mgks NC Vehicle CLA 400mg/kg

<JdE 3-91. U2 AEF EWZQ Leptin, Adiponectin &4 H =1>

T3t A] vehicleRt Folgh AfATe] 32 o A
3 A}, 18] 3l vacuolations ©] WEEo U CLA
T3 AeEEAEE 400mg/kg FolTol A= vehicle Folwtol A HojA] = FFRZ Q] o]

ox

Vehicle CLA 400mg/kg

<JE 3-92. =2 SHZ0AS H&E 2t

P
1
02

>

AHE>

J
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@

O AWz2 (Epididymal fat-%3113-2]% Subqutaneous fat—¥] &} AW, Peritoneal fat—22}3}<

e AW EAZA3 vehiclet Folgk JfATol A= 7 A ER vacuolation©] &
7

SHA HA G Aol vlE] AuTERAN 400mg/kg Folwrel A CLA Fojatrth Sold Alx

WAool A3 Fol=w S AT (19 3-93).
Epididymal Fat

Vehicle

Subqutaneous Fat

NC Vehicle

Peritoneal Fat

NC Vehicle CLA 400mg/kg
<08 3-93. FIAAW, ASAY, BukahA el HEE 229 Axba>

Epididymal Fat Subcutaneous Fat Peritoneal Fat
(x10° mm?) (x10° mm?) (x10° mm?)
Normal control 53.75+9.02 29.14+2 89 52.02+9.76
Vehicle 74034434 4934£1091 115.20£3.67
CLA 74.80+1.16 18.29+143 58.17+1239
400mgkg 60.63+12.90 223321.09 63.96+10.19
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<H 3-38. AHFAs2E2AE SHZU 2o MEs24 s>
Body Weight(g) Body Weight(g) Spmecniin
Dase (Firstday) it weight at end of Inhibition rate (%)
study (g)
Normal control 359zx1.6 432225 73
Vehicle 29716 314213 171
xenical bmgkg 355130 30.7+44 43 4168
CLA B0mgkg 35.612.3 415246 59 1898
100mg kg 36.0+423 42.4:28 63 1350
200mgkz 36.1423 414232 54 2622
400mg’ke 357428 40331 46 3738
<H 3-39, FHPS2XE SOR DENY, SUGKY, KDY EX AR
(A) OotXY =& ANES
Subcutaneous fat weight(g) Inhibition rate(6)
Normal control 0.30£0.08
Vehicle 146=026
Xenical 0.99£0.27 330
CLA 1.33£0.30 586
100mg kg 1.58£0.35
200mg kg 1.25+£039 138
400mg kg 1.08£0.17 258
(B) 2LRXY =8 dHes
Epididymal fat weight(z) Inhibition rate(%o)
Normal control 0.62£0.12
Vehicle 244027 =
Xenical 194044 193
CLA 2.29+0.23 5.0
100mgks 248:0.16
200mg kg 215030 10.3
400mgke 2.04£0.57 153
(C) sY%atNY =& ANES
Peritoneal fat weight(g) Inhibition rate(%)
Nomnal control 0.29+0.08 =
Vehicle 1.07x0.21 =
Menical 0.83+0.13 227
CLA 0.82+0.20 238
100mgke 1.16+0.24
200mgkg 0.98+0.21 81
400mgkg 1.85+0.12 213
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N 5 o] AFET v sk &t HujdwozRy Adgh &
S F53A] EDTAZE v A@H 2o FA5AZF4X(BECKMAN Coulter,
USA)E o]&3to] WBC(white blood cell) count, RBC(red blood cell) count, Hemoglobin,

Hematocrit, MCV(mean corpuscular volume), MCH(mean corpuscular hemoglobin),

MCHC(mean corpuscular hemoglobin concentraion), Platelets =439 . w4 23
BE Fofato HAFERAAN FE= o HHE A A= WUt #EHA FdS (i
3-40). ol% ¥HS st o 141 IAEFe SAARTES T FHzEES 24T
A SAUERT 194.55+11.31mg/dl, ¢tz (Xenical Fol i)l Al &= 173.85mg/dIQ! WA
BAEFERAN FE5E 400mg/kg FATAME 15490+1648% A HAE JEMAIS

<H 3-40. INLA0/Z REE DIO Il modelilAl FEHTLIREEES S0 2 24 2>
WEC (x10%/uL) REC (x105/uL) Hemoglobin (g/dL) Hematocrit (%)
Nommal control 511£1:53 8.76+0.69 14.19+0.90 45141341
Vehicle 4041353 9.60+035 144051 4307+1.74
Xenical 2.79=1.44 282+112 12.86+1.26 4040373
CLA 2.76x1.44 935+0.70 13404080 42641290
100mgkg 2.73£0.70 935+020 13511031 4236+063
200mgkg 263+0.78 280+133 1281+1.88 4016613
400mg'kg 3.16x£1.06 935+0.67 1320+0.96 41311305
MCV (fL) MCH (pg) MCHC (g/dL) Platelet(x10%uL)
Normmal control 4620+103 1437£0.16 3147+039 11098642282
Vehicle 45361063 1443£0.18 31.81£040 906.43+203.98
Xenical 46.05+£2.11 14.6610.63 31.81+0.30 831.30+407.08
CLA 45641062 14444030 31661045 1153.43£166.74
100mgkg 4553+1.05 14464042 31.76+035 1186.14£232.56
200mgkg 43.16+1.20 14.40+0.40 31.91+032 998.43+307.74
400mgks 4441+0.80 14204023 32.00+036 1177.57+114.32
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<H 3-41. DXLA0IZ2 7EE DIO Il modeldilAl BHAS2AEIFEE SO = Matst24 Zu
Triglyceride(mgid)y ~ 1°ta} Cholesterol HDL (mg/dL) LDL (mg/dL)
(mg/dl)
Normal control 393741205 137.23+£15.90 757534918 §.17+2.58
Vehicle 4996+12.75 194.55+11.31 81.67+10.23 10.07+£176
Kenical 38.52+646 173:85+£13.29 78.60+10.58 6.68+1.59
CLA 48.75+£1590 174.40£15.59 81.95+1L70 8.31+£1.57
100 mg'kg 48.55+12.26 196.06+18.82 82024674 0.95+2.14
200 mgks 47.34+12.25 154.52+13.11 76.79+12.48 9.54+1.77
400 mgks 37.63+£12.58 154.590+£16.48 72171714 6.76+2.19
Total Cholesterol Triglyceride
250 B0
200 G
_y 158 —
E“, % 40
E 100 =
20
50
0 ] 5
Momsl Wehicle Xenical CLA 100mg/kg 200mg/kg 400mafkg Normal vehicle Henical CLA 100mg/kg 200magrkg 400mg/kg
Contral Control
HDL LDL
100 14
T 12
ED
10
= & el g -
=2 =2
= £
E | 2
20
g a =
Mamal  Wehicle  Xenical CLA 00ma/kg mag/kg 400mgikg Marmal Henical CLa Omg/kg 200ma'kg 400mgrkg
Caontrol Contro
<" 3-94. DXHA0|IZ2 FLE OtAQ HIgH 2 XNHMME JEHASSANEFES S0>
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O HFtez Qlgt Ad#AA A3 A= FAH o] &= 574 3A] 5 (Atherogenic
Index, AD®} 483793 A 4 (Cardiac Risk Factor, CRF)Z t}&9] 2l 9o]&to] A Aks}o]
Msle] B Ay SAHANERSS 27 1.38+0.23, 2.38+0.23%1

1

b

r
s
o
AV
-
[
o
_E

At F=EE
3-

95).

- WA 3} x4 (Atherogenic Index, Al), 4l & 39| %l % 4=(Cardiac Risk Factor, CRF) #Al4+2]

_ (total cholesterol - HDL) CRE total cholesterol
HDL - HDL
<H 342, DXNEA02 7mEeE OIRANMAML SWES K=, aE2RASE X+ 2H2 >
AT (ratio) CREF (ratio)
Normal control 081=0.03 181=003
Vehicle 138+023 238+023
Kenical 126+0.19 226+0.19
CLA 114029 214029
100 mgkg 1422036 242+036
200mgkg 166029 266£029
400mgkg 1.19+0.22 2:19%0.22
Al CRF
20 30
25 1
16 4
I 20
s 2R o
E § 15
08 A
10 -
04 05
0.0 00
Mormal  vehicle  xenical CLA  100markg 200mgikg 400maika Mormal  Vehicle  Xenical CLA 100mg/kg 200mag/kg 400magikg
Control Control

<8 3-95. JATA0IZ RE2E AWML dE€2H 28rY AH &>

(th) DIO II ¥ WHf% wp$-2~ 2dolA micro-CT =4
oA micro-CTE &3 vh-29 555 F9dssls. s=9
& FHW(Axia)¥ ¥/ H(Coronal) &2 #FHFsto] Aol st HAS wepo
o

[e] |
‘3}91%. th ol v E‘r?’“‘:’x}ﬂ* Aol Aol A= A

e
1z

T
E
N
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<8 3-96. 3= H|20| R RAUHNE =2XE = Micro CT Image Z 1>
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CT image R =] CT image PNR=R=
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<JE 3-97. 6= H|OH0| RE& 0IRA0AL S2XEY = Micro CT Image Z 1>
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(2}) &3 Leptin, Adiponectin A}o] E7}el =324

O AWAE A En|Eo] XHEA L 2] 8o Hojsli= T2 leptind} adiponectin®] &
TFEE =43 A vehicle Fo]7o A leptin®} adiponectin®e] 2@ o] Z}7z} 28.22+1.86ug
/ml, 16.14+1.73ug/ml, FAdNxTo 2 AFEH CLA Fo79] 13.10£0.22x¢/ml, 10.95+0.91g/ml,
AL 2 A 400mg/kg Folto] 14.67+1.63ug/mlE Hd o] tha ZAaEHE AoR 39l

HAdS (¥ 3-98).

Leptin Adiponectin

20

40
30

20

10 4 .
T l |

Normal Control Vehicle CLA 400mg/kg Normal Contral vehicle CLA 400mg/ke

<JE 3-98. Y22 AE EWHZ2 leptin, adiponectin &S H 1>

=
=
BN
o
M
1%
iR
B
[
~.
Y
ok
an
@o
t
alss
1=
o
(ol
A=
o,
M
1%

O

o] 7 7 FoE AWxA4s HEFste] 10% formalinol] 59 &< 1A A1
T 4um FAR 22 sgol=E AlFSIA . 23 E8Fol =+ xylene, 100%, 95%, 90%, 80%,
70% ethanol®] ©AIZ Euteldy -34S AZ $ hematoxylin?} eosine 2 33} M2

= o] B3k & ujFgo g A3 wwto] F=H vehicled*
Ea

=

< GA38EA AL, permountE ©]-&-3)
ANM= AEd] 2 2 A = =i
400mg/kgE T3t T E AFEe] WAE FHolx i JFE FoJ== Fo| ##EE T
Sk X W2 2] (Peritoneal fat—3- 934 W, Subqutaneous fat—-3] 8} 4 H# Epididymal fat
ol A Azl BukGEite AubAE WAool Bukstxuk 117.8+36.6(X10° mm?), ¥ 3FA 4t
8+12.8mm°, F-L3HA W 71.0£13.8(X10° mm?) & AT HulatAw 56.8+19.1(X10° mm?),

-111
=
i
N

I
—

1829 35.6+9.9(X10° mm?), F1321 515+7.3(X10° mm?)ol vl&] H=aA o] 9
= AL g T £ oo AGTERAdr 400mg/kg FolTolAlE EulelAHk 49.4+9.8

(X10° mm?), TaA % 236+4.1(X10° mm?), T332 74.0+17.8(X10° mm*) = = 94 E <]
it dAAo] dASHA dASE= ASZ YER.
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Normal Control Vehicle 400mg/kg
<Jdg 3-99. DXEAIQ|Z2 SLE 0IRAL 2HEA HIE S AFR>

Epididymal Fat
Normal Control Vehicle 400mg/’kg
Subqutaneous Fat

Normal Control Vehicle
Peritoneal Fat
Normal COﬂthI Vehicle

<18 3-100. 2XHA012 F2E OtfAS] F08XE, LIGHA

<H 3-43. DX FA0Z2 RE8F DIO | modeldlA BEHA=2XAEH SEHZ2 XI2AZHE>

Epididymal Fat Subqutaneous Fat Pefitoneal Fat
(X10° mm?) (X10° mm?) (X10° mm?)
Normal Control 5875 356+99 568 +19.1
Vehicle 710+ 138 4184128 1178 +3656
CLA 529150 142+31 669 +230
400mg/kg 740+178 236+4.1 4944938
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10
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G3-31~G3-35
G4-16~G4—-20
G4-36~G4—40

L2
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Female

2

L

1,000

10

Male
Female

G3

2,000

10
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Female
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I
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<X 3-44. Mortalities and clinical sign of rats>

SUMMARY OF MORTALITIES AND CLINICAL SIGNS

STUDY @ GTI13-00442 SEX : MALE
GROUP(me/ke)

G10) G200 G3(1L,000)  GA(2,000)

N 0/5 0/5 0/5 0/5
MORTALITIES
% 0 0 0 0
CLINICAL SIGNS Normal /5 5/5 5/5 55
SEX : FEMALE
GROUP(mz/ke)
G10) G200 G3(1,000)  GA(2,000)
N 0/5 0/5 0/5 0/5
MORTALITIES
% 0 0 0 0
CLINICAL SIGNS Normal 5/5 5/b 5/5 55

Number of animals with the signs / Number of animals examined
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<X 3-45. Body weight changes of rats>

SUMMARY OF BODY WEIGHT CHANGES(g)

STUDY - GTI15-00442 SEX  MALE
GROUP(m&/ k&)

Day
G10) G2(500) Ga(1,000) GACZ,000)

0 23391 = 791 (B) 23163 x 745 B) AWLIT = 7056 (B B271 x 675 (B)

1 260.90 774 (5 26479 + 736 () 26253 + 701 B 2602 £ T8 B)

e

7 20460 + 1399 (B) 29868

794 B) 30123 £ 1296 (B) 20496 £ 157 (5)

14 33349 + 1957 (5) 341.04 + 1103 (B) 34527 + 1746 (B) 3345 + 2206 B)

SEX ! FEMALE
GROUP(m/kg )

Day
G G2(500) G301,000) GA(2,0000

0 18457 £ 574 (5) 18614 + 531 (5) 18641 + B64 (B) 18465 + 474 (5)

1 2871 * d65 (B) 2060 £ 755 (B) 20375 = 831 (B) 20484 £ 546 B)
7 21879 + 736 (B) 21828 + 676 (B) 21316 + 1729 (5) 21862 + 969 (5)
14 22701 + 1695 (5) 23555 + 815 (5) 22624 = 1886 (5) 23349 + 1281 (5)

Mean+S.D (Number of animals)
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<X 3-46. Cross findings of rats>

SUMMARY

OF GROSS FINDINGS

STUDY @ GTI3-00442

SEX ¢ MALE

GROUP(mg/kg )
ORGAN SIGN - :
G1(0) G2(500) G3(L,000)  GA(2,000)
All organs Normal 55 55 5/ 5/5
SEX : FEMALE
GROUP(mg/ke)
ORGAN SIGN
G1) G2(500) G3L,000)  GACZ,000)
All organs Normal 55 55 5/5 5/5

Number of animals with the signs / Number of animals examined

Male
380 + 28
—a— 0 mghkg
380 - | —O— 500 mokg 240
—w— 1,000 mgkg
340 4 —a— 2,000 mgfkg 230 4
— 3201 = 220 +
g £
%m- g 210
< 280- g‘
B 200
D 260+
190 -
240 -
180 -
220 -
- 170
0 1 7 14
Day
<8 3-101.

Body weight changes of male rat>

Female

< 3-102.
Body weight changes of female rat>
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11. AY a7 2 AAF A

7b AAE A R
(D Ae AY @ 2

2 Ao g 248

<Jg 3-103. 2IMEE AMES |8 AMS AHE>

(2) AdAHEANDE A% e AAE A=

<H 3-47. ¥= AMS ME>

ARIZE 1 (1.25g/12) ANHS 2 (2.59/12) ANHE 3 (HZAS)
= 1 8= B ses (%) 1 8= = sos (%) 1 A= B s (%)
(mg) (mg) (mg)
AR E D 1Het 223.5
_ 208.3 46.3 416.7 92.6 49.7
=3 F£E (2g)
S ME2 237.2 52.7 28.8 6.4 222.0 49.3
AHIOIEA0IOUI S 4.5 1.0 4.5 1.0 4.5 1.0
= 450 100 450 100 450 100
(@) FF zvAe] 7 ERd P
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12. 944 LA E

7h AAHEA D B R A e

(1) AE w2 AAF Al A “MIB-01" 589 AFHTF 7154 2 S 37t
sh7l 91k @l Faeuid, olF wrhd, fleflx, SEFRbeE A o] A A9

(2) NEWE : 2014-M]JB-01

o A EAE A7 S5 A S e

o =4

(D 12 54 0 HRE == AT ddAteq MJB-019] AT 71548 3 e H7tst
Lz g

(2) 22+ 52 ¢ oAk B B AE did Al MJB-01S §3ds Fojstal Fo A9 AT

4P MsE Fitel HEY §3S YA T

gh, A g 2 gk

(1) A7 2 19464 1 6041 vwke] BMI 25kg/m’® ©]4F 29.9kg/m” o]te] WAl o2 ]
A2l oA

(2) A 2 30 (MJB-01 25G+ @ 109, MJB-01 1.25G+* : 109, ==+ : 107)

20%9 g4 1este] 124og F 36WoR A AA MJB-01 1.25GwolA = =23
o 3v9 AlE ¢=

ol Fol B % Wy, 713k
(1) Fol 24 : AAHEAGE AGE AAE, h2T

(2) %ol Wy 1 ol3, A & 28] A4 0%l 3L 4T F 6UE AT Fol
& ol A% 125

v}, 7} v

(1) 7154

@ AF 2
® ARFAFBMD 22 E
@ ABFAZBMD 72
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A AMHEAH A=

AHHEAEAEAM

Y £ BT YTOIH TMIB-01REZ ASTY 7158 A 2TEEE ¥ R
U7 FERHEY, OIS, AYUE, SYUSEY QHUARENE

A Single-center, Randomized, Double-blind, Placebo-controlled, Prefiminary Study for the
efficacy and safety of "MJB-01" in the Obese Patients or overweight

NEAYHHE 2014-MJB-01
HE(ZTEU) 1.1 (2014.03.25)
R i B

AT

ALSNYE7I R

7 9 B 4

£ ARREAEAUMHE 719 AU,
2 OHEBANAYME NUT DANWAIEDLA 2 DASNANSTAL BIAHYAS e
ABoREORN HYF FNGE EUSE INDE FSE AYSLE MER0OFAD) AR
HP £9o] 20| OIYE YEO| Yu7 YEOHU INE = A0 SoHoRM SagASUCE
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Protocol No.2014-MJB-01
Version 1.1(2014.03.25)

CONFIDENTIAL

SUAHHSAEAZEN N

HIZE T DT GUXNAM MB-0USES] HETY 7isE 3 UULE
HAS AR BIE?] g TEIIE FEHHUE OSE7HE HYU0E SYUSES 9
e = B EAY
AEHex
S M I -
2 7 I L - -
1t 8% B2 E= THET QUETM MB-019 H*&ﬂ%‘ Iss & o
DREHBME |5 27
= E |24 SF: 8|0 E= IHE HUT0RM MB-OLE BEHYE 5931 59
HES HE TY 25 =8 RAs 88 Y
A E d A |TUS SLHEY SE71E, HYGE, BYUSEHY UAREEAY
g8 % & T W7Hs o 30 6 (AEAT: 100, AEBE: 100, f{UFE 100,

20%2| YBE T Al 2T 1204, & 360

Or 194 Oj4 Tt 604§ DjTre] BMI 25kg/m® Oj4 29.9kg/m’ O[5Sl B

oq
27 A3 e ooy
- A|ESE 12 MIB-0L 1.25/¢
NENED
= AR 27 MIB-OL 259/
O = &4 8 ®| - 4EF: MB-010g/Y
Fouy o HEEMY 4EE OfE MY F 28 4T 3089 3uaY ST F 6T
£ o 7 7|2 oEpaF sann
T QYT 98 F 14T (&3eY 2F, YESYTIN RF)F 22505 TH
N o 7 B 3639 4 XMUXE SHE=G HEd 7| o 8F Oy o, F
SIHEBMYE 272 H= SIAB2ESE 223 Oy 288 Zis2g
ogALEIC)
MBS (EETES ChEel 2 7o TEeoiop sioh
1) SF 194 O]4 2+ 604 O|Ce] W of
# 3 A ® |2 gor 7ok BMIZS kg/m? 0|4 29.9 kg/m? O|BHO! B[Pt CHAMAL
) Aoy=, 28 0 HSAY DEOR £ Dh20] uEs HQEN
4) PHEBMNESYMYN 4B B2s YR
SIS CEEHN s HETE QY & 270 80F = sioh
q 9 2 | AERY BUS T= 3 FHO| UL QX

2) LYY YEE S8 FUNE EFSL =77 YUO 140mmHg 0]0]
L} 0|27 YyO| 0mmHg 0|4 X T= AU XEH T HERD
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Protocol No.2014-MJB-01
Version 1.1(2014.03.25)

CONFIDENTIAL

HL OjxHE BEBY X}
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4) UdH 7| XHEE Y ST &9 eI s ois 8|0 CjuX;

5} REF 4AEYN BUEREYEE UDREEES SEFE S UA E= 3
tEEer Fosh E90 UAHL EEE #I U= @Y

5) BEED HTTAH TREAYC JONTAT 5) 2 EMEY 2= Y
29 ZHME OEE SHA0 GEcis ) 89 GAEE 88 =24
Sj0p7L HY TESY BX

7) EE U Z=XI(ALT, AST, -GT)7} W2 dEtdE0 258 0|4 AR

8) EH creatinine X7} 20mg/dl 0|40 H2

9) A328Y O 374 OjUY HUIXNEHET-HEE R YELHA)

URER DY ATE LAHIZO\EHFE, YHED, BiTCHO|0HF, MOo|

DZYUED, E22EH 52 HE0 9828 & = U= YHE HEz

4=

2328d 0 3708 CIU0f 5% C1E2 =X ST UMAE K

A5 OF 670 OlU] HEZHUE AW LY PTER B+

S0|L} 7IE AE @0 YO QUs EX

12) 23231y OFF 674 OjU0] MEBHARE, YT,
2TE, PDUTE)0| U B

13) A58y 0| 54 O o Y T & AFEE 92 Ho| U= X

14) g% E= HRPOAL AJEHTIT § SEHY DHYEHE MBE ZRE

F2olE] @2 7ty HEC F78 DUHS ER2 &7

T 7 E O|Li0) Cre LAY oS YO Us WA

16) 4% 223 PSR 68 ¥ + OF 2% BUNE HF

17) BEXS ANSR & O, AHEEMNY To0] RHYsOT BEE T}

10)
11)

HTEY, TYsH

13)

OEx7F QHEBAYN 08 HE MT2Z2 S8, HEM0 O3 ¥
23 ZT  TME M B OUT HEE BOHEDL JU7IEY nED
Ci&%r0f S5l 259 HHEO

S YEE QYOE 1237 NHME E= QEMNES ®EBeH 2O

NEe ¥ 1 ¥E 2 2E 3 we 4
(D-14) (D0 (D42%5) (D84=5)
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Protocol No2014-MJB-01
Version 1.1{2014.03.25}

CONFIDENTIAL

= HEHX(BM) Z2F

= HEYR(EMD) LT

= BEl/Y ROl EH(W/H ratio) X

= B2 By a7

+ 980 83 Z2A

=  HHX Erowl cholestercl, LDL cholesterol. HOL cholesterol. Triglyceride) 24
C-r |

=  EHEX| Hmotal cholesterol, LDL cholesterocl, HDL cholesterol. Triglyceride) 2
ey 3

FHEHERN

OHEBAY AE BE P N8 3. 88 1257 0] dHEE EA4 B
HIF SUES M6 Q77T WU ojgErEE EHAEn

- 126 -




YYANBEAAREE

SMJOH 15-003 AAMED EEH IRB S0P H39FE
Vaersion 1.2
A2 EEA
fm HyoAx
* ! o7 I
IRE No. 2014-05 iPmtncol Nu.| 2014-MJB-01 Version No. 1.0

eIty

High == THE HEXNM "MB-01TESS HECUE Jed ¥ SEAE I8 We
HED|E, REANE, (FR0E, AYUE, SUYSSBY WH AHESAE

OrEnge 0O S228 M7 O 23 3 93 O 2ASHSA
CYRIES 0|88 &Nz 217 O HBEA 0O el O ey )
W ESAE (O AE Y27 W 2004 O HEE O 4E%E W)

UIER W
ot uety  [FeFscnuzzses| ase |
938 [ D 828 W3 GIIEKFOA [ 89l 81082019 )
Phase Oana O W2y O w3 O Wey O PMs O stapi3 W JIE
g o 36 9 (2 Ji& @3) @5 @
W OSAE ANSEAN W OST0N A2gE 39 (Hase 39 |
W 08 A _(Protocol) B O30 AISE S0 G A
W %K 29 (Synopsis) O US0 QU3E M (a0, WAl 55)
HEMR W B20(=A (CRF) | OIHABAAN(RRHRT & AIK)
WOS% 594 W ESASN N (H=6s 3e)
W erEy 3 O AU S2J28 X E= S0A
R EE (Hgss 32) N
HABR WEISN O R&A O d&s8h 078
a2 | anse’ | anen  [e0i4d ow 14m| seum  [2014u 3w 208
SAZD Ogel WAZse D= Owad OEX O w2
Byl 20144 038 208 — 20159 O3® 188 WX
1 JEt
INS— O3%iF Oois ® WTE OAE( )
&3 EHZ HPNEM X HEE HdRE SHEMHAL SES B0 S0 ¥ SRE0 28
ol BRESX U ABHHEBSE cIft B#HRD FREBO NUETE ONDEA wIsE= §
ANATUE B2 AR ANST WD AN JNEE 020 HEE HYEE oE @

BRLIC S30 #0i8 #8 78 & 390 "0 24, 420 "AEFS0CH SL8H B
TNE HE QA HAF 'AIBSU'SR Y0, e UBE ABEH MEEIMI
HigLich

* S@E 9F8= "R, AF s'NolE PRARE 1 RRL0IUN TISEIA ) BHEUIC

ISk

SMJOH

Varsion 3.0
November 30, 2010

- 127 -




) MY EAY B2 NN

oM M EAYZEDLLE DN

Clinical Study Report

Bt B HHE WUYTM "MB-01"S 82 HSZY 718y ¥ HUL%
W2IS7) JI8 BUIR, PRAWT, AT £, AAUE, SYUIYY
QU AHEBAE

A Single-center, Randomized, Double-blind, Placebo-controlled, Preliminary Study
for the efficacy and safety of "MIB-01" in the Obese Patients or overweight

2014 108 14%

CONFIDENTIAL

£ AMEIEREILHE 9] a2 YIY ME
UUL FESLE HE BTHESEE THEGA B2U G470 YR s UEE 2 MYHES
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Protocol No.2014-MJB-01
Version 1.1{2014.03.25)

CONFIDENTIAL
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Protocal Moo 2014-ME-01
Clinscal Study Report (ver1 0}

CONFIDENTIAL

CLINICAL STUDY REPORT

UHHENE A%
{Study Title)

Hgr £ NS QU4RM “MB-01-RE9 HEZY 7s5¥ 2
CHHEE HItel7 ST TYIDE, SERAUHE, OIEETHE, AYLE,
S4ugEe U AREBAY

UHHBMNYE 48
{Investigational Product)

« AHAE: FHOF el Xurs =S8 (MIB-01)
« CREAE: Placebo)

AFHBAY ORI
(Study Design)

SUTIE, REERHHY  OEESIE,  HYUHE - SsSH4
HEEHEEAY

AWEHFAE [YT
{Principal Investigator)

REHBAE EEFVTT
{Sub Investigator)

AFLEAE HMN7I1H

o| 2%}
{Name of Sponsor)

2 E7e SR
(Contact at Sponsor)

IRB S2Y
{IRB Approval Date)

H=EAA HE 59201449 038H 119
24 B3 20144 06F 239
34 ¥H- 20143 078 289

NHEHBAE MEY
{Study Initiation Date)

20144 048 079 (First patient screened)

ARHEMNY F2Y
{Study Completion Date)

20143 078 09¥ (Last patient completed)
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17) BERS| £HSF £ O, DAHEHEAMY B0Y SERYSICT oS X
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Pratocal Mo: 2014-MIB-O1

Clinical Study Report (ver1.0} CONFIDENTIAL

»  HHT E(Teotal cholesterol, LDL cholesterel, HDL cholesteral,
Triglyceride) ZAX]

«  HEX ETotal cholesterol, LDL cholesterol, HDL cholesterol,
Triglyceride) T4 &

PIEY feafety)
AHERAYUELE RE I NE B 58 127 20 LEHE @M 2
EE T2 S3HE dMSE o773 WY o|8uEE HrAeen.

MiB 2538, 12508 S QEUES BMI 25014 29990|518] MU0H 12F
T o AD BEHE ROyEE FHIoL Q=Y Hi& HXY 2 HES
HEAZD BY0| 2485 HEY 27 ZAHKRO2 LUGRD 8 127
F HE dYEs EXEE Ru4E dHdyY USL BTTERNUNEYEE
EE BYO 52 & 51UQ FOTERMSHEEE 258 HET 2
oM HE 2 o 3 LELH

PHEMH 125 HEITF B0 AEMED NS OYUEE LAFEH &
O|AT EQSFL XBE 8BS OJYUHB0| UEILR YUSDI FHLE
oS = ol EHEIE 9 UNEE FANAM 0|40 LERLLE] SRt
S0E PHHBLH ABE 3 U HoR BOIEID
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7 FE=8v 2 JAESA T 2 & Aol
<H 3-52. 3£ F=Z0 L ESAIZ2HH HE =3>
& HE A2 hr) FE=9(g) FE2T75 (%) F&2ke] (%)
12 0.559 18.6
60% EtOH
24 0.625 20.8
12 0.565 18.8 + 0.2
60% T4
24 0.693 23.1 + 2.3
(\}) Normal phase TLC chromatography
CM=10:0 CM=8:2 CM=7:3 CM=6:4 H] 3L
A A
Rf 5ol
v 43 ol
365nm ge
(C: chloroform,
M: methanol,
oAl =
anis—aldehyde)
)
Hk-S-
A8
= A 602 EtOH, 12hr | 60% EtOH, 24hr 60% T4, 12hr | 60% 74, 24hr
T
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5. 3¢9 AEHE L FEYE 24

7, ¥EE2RH 7|58 FEEE 2ERBA € FETH
(1) Ax #F£9 (pine needles)®] HxO, 20%, 40%, 60%, 80%, 95% of €t
£ Sl FoA U= FA o] FAH 80% s w&
sto] AEHAS Festa AAlsy] 9% A5 T3
(2) 23 Wi 1 F£9 (code name @ G42)¢] AXE 5 Kg& dEe=s 2
Ne A3 oS I Fhet ijﬂ]i Tt dEE FEE (1 Kg)= 9o
S FE=S T d9Ar7 F CHCl, EtOAc (G42E), BuOH (G42B)= &4 &
gt em, CHCl, E&Zo| st n-Hexanelz dAEse] 50% MeOH (G42M)3}
n-Hexane (GA2H)e= 77zt SA4E=E &) F9&55 45 o 8 T &4 U4
BuOH F&%E9 oisle]  activity guided fractionation®'HS o] &3}l¢]  column
chromatography 7|"Ho.2 #2]g (=2 3-12~14).

by nﬂo
ald
i
i
=2
)
_0|L
&

to
rE
e
A
e
_0|L
32
lo

G42 (Pinus thunbergii; EtOH ext, 1 kg)

| partition with CH,Cl,/H,0

| |
CHyCl, ext. H,0 layer

partition with EtOAc
partitiorl with 50% MeO H/He;i | |
EtOA t. (G42E H2O |
n-Hexane layer (G42H) 50% MeOH ext. (G42M) c ext (G42E) 2> layer
(119.6 g) (495 g) | partition with n-BuOH
|
n-BuOH ext.(G42B) H,O layer (G42W)
(81.7 9)

<E4l 3-12. 3£ (G42) =229 22>

(B =& 80% dEts FE== SHEE 2 AZHES 7] i FEES 85t n
column chromatography (CC)E
3 & (G42B) 81.7g°l Wisted XA Diaion HP-20= ©]-83F4 H.0, 20%, 40%, 60%, 80%,
100%9] ol 5ol wel 6719 fraction (G42B-1~6)S dojW. o|F G42B-4, G42B-5 &=
of th3dle] Sephadex LH-20 (°]&4 MeOH)E Sl 6719 A E (G42B-45-1~6)= Lo
W o]F G42B-45-4 fraction®] &  silica gel (70-230 mesh) CC (o]&4
CHClo-MeOH-Water=30:3:1~6:3:1)2 &3Fo] 10709] fraction (G42B-45-4-1~10)S o,
o] % G42B-45-4-7 £ 3 & )3} reverse phase C18 CC (o] &4 20% ~ 100% MeOH)<
Foto] st§E 28 WEl AT G42B-45-4-8 &= tste] reverse phase CI8 CCE &
gte] §HE 1, 3, 4, 65 A F G42B-45-4-9 FE =l tiste] Sephadex LH-20 %
reverse phase C18 CCS &3lo] 33E 59 7S A & SAHEZ 2 Ao £
gAe] AL of et ZE (=2 3-13).
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G42B (BuOH layer)
Diaion HP-20
20~100% MeOH
[ I I I I |
1 2 3 4 5 6

Sephadex LH-20
100% MeOH
I I I | |
1 2 3 4 5 6

Silica gel C.C.
CHCIl3 : MeOH: Water30:3:1~6:3:1

1 2 3 4 5 6 7 8 9 10
RP.C.C. |
20% ~100% MeOH |

Sephadex LH-20
I 50% MeOH

Compound 2 [ [ [ [ [ I I I
1 2 3 4 5 6 7 8

| RP.CC.
RP.CC 40% MeOH
40% ~70% MeOH [ I T I T |

rr 1 rrr r 1 *+ 2z 3 4 & 6

N
N
w
N
(&)
o —
~
©
©
N
o

© —!

2 3 4 5 6 71 | Sephadex LH20
RP.C.C ! | Compound 3 ke
40% MeOH Compound 6
111 17 17 1T 11 rrrr T
1 2 3 T 5 6 7 8 9 1 2 ?i 4 6 7 8 10
R.P.CC.
Compound 1 RP.CC. 20% ~ 100% MeOH
40% ~ 60% MeOH
[ [ [ I I | [ [ [ [ [ [ I [ [ [ |
1 2 3 4 5 5 1 |2 3 4 !I'» 6 7 8 9 10 M
Complound 4 Compound 7 Compound 5

<& 4] 3-13. Isolation of compounds 1-7 from the pine neeldles of P. thunbergi>
4) #£9 80% oEE FE=E= %“é%;‘] 2 AFLES 7] A FEES 95 n
column chromatography (CC)E &

35 (G42H) 119.6g°l thsle %{]Xﬂ silica gel (70-230 mesh) CC (o]&2
Hexane-Acetone=1:0~1:1)& %3} 147019] fraction (G42H-1~14)& Ao, o|F G42H-6
fraction®] ™ 3}e] Sephadex LH-20, reverse phase C18 CC % silica gel (70-230 mesh) CC
5 Foto] = 8% 95 wBA . 24 =A B ARFAAEY el BAY #AHE ol

e (=2 3-14).

G42H

Silicagel C.C.
Hexane : Acetone 1:0 ~ 1:1

fr-r 1 11T T 17T 17 T T T ]
1+ 2 3 4 5 6 7 8 9 10 11 12 13 14

XAD 7-HP
20~100% MeOH

1117 1T T

1 2 3 4 5 6 7 8

Sephadex LH-20

CHCl3:MeOH 1: 1

F 1 1T 1T 1
5 6 7 8 9

RP.C.C.
20% ~ 100% MeCN

(-t 11+ 1 17117 17T 1 1 T 1 71"
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Silica gel C.C.
Hexane : Acetone10:1 ~ 1:1

-
N
w —
S

I I
1

I
3 4

|
5

| !
Compound 8 Compound 9
13.0mg 12.8mg

<E Al 3-14. |Isolation of compounds 8 and 9 from the pine needles of P. thunbergi’>
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U, 23874 24 datag T ZYZA dAdSFEY F= 73

(1) NMR data (IH-, "C-NMR, 1H-1H COSY, HSQC, HMBC)E %3

connectivity®]l ™3t A X 2 mass dataE ©]83F molecular formula®] &<2lstar AHHA Fx
of d& datags 71 £@H Bl gl

(2) 7=t 23

b AxEd 4 254 72 979 NMR 23

(D Identification of compound 1 (pinusthunbergiside A)

- White powder; [alp” -31.5 (¢ 0.02, CH;OH); '"H-NMR (700 MHz, CD:OD) § 7.03 (1H, d,
J = 14 Hz, H-2), 694 (1H, d, J = 7.7 Hz, H-5"), 6.87 (1H, dd, J = 8.0, 1.4 Hz, H-6), 6.78
(1H, s, H-2'), 6.70 (1H, d, J = 2.1 Hz, H-5), 6.58 (1H, dd, / = 80, 1.4 Hz, H-6"), 492 (1H,
overlap, H-7), 466 (1H, s, H-1"), 4.10 (1H, m, H-8), 3.84 (3H, s, 3'-OCHjy), 3.84 (1H, br s,
H-2"), 375 (1H, dd, J = 115, 35 Hz, H-9a), 3.68 (1H, overlap, H-9'a), 3.68 (1H, m, H-3"),
3.60 (1H, m, H-5"), 349 (1H, dd, J = 11.5, 56 Hz, H-9b), 3.39 (1H, overlap, H-9'b), 3.39
(1H, overlap, H-4"), 260 (2H, m, H-7'), 1.86 (2H, m, H-8'), 1.26 (3H, d, J = 56 Hz,
H-6""); C-NMR spectral data are shown in Table 1; ESIMS (positive) m/z 533 [M+Nal';
ESIMS (negative) m/z 509 [M-H] .

proton¥} carbon®]

<JE 3-109. Compound 12 x>
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<& 3-110.

"H-NMR spectrum of compound 1

Lpgit Lot || |l|!|l

<348 3-111.

"8C-NMR spectrum of compound 1
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i || |||h “ 1

< 3-112.
HSQC spectrum of compound 1

|.| | | | '"-'il ppm
o

T T S .
Pt 60
+ BO
100
120
140
— 160
180
200
70 65 60 55 50 45 40 35 30 25 .p.n R A

<dg 3-113.
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COSY spectrum of compound 1>
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<& 3-115.
ROESY spectrum of compound 1>
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@ Identification of compound 2 (icariside E4)”

- White powder; [alp”-57.0 (¢ 0.02, CH;OH); 'H-NMR (CD;OD, 400 MHz) § 7.10 (1H, d,
J =80 Hz, H-5), 7.05 (1H, d, J = 1.6 Hz, H-2), 6.93 (1H, dd, / = 8.0, 1.6 Hz, H-6), 6.75
(1H, br s, H-2'), 6.74 (1H, br s, H-6'), 558 (1H, d, /J = 6.0 Hz, H-7), 536 (1H, d, J = 1.6
Hz, H-1"), 408 (1H, dd, J = 34, 1.6 Hz, H-2"), 3.89 (1H, m, H-3"), 3.88 (3H, s, 3'-OCHz),
3.87 (1H, m, H-5"), 3.82 (3H, s, 3-OCHj3), 3.81 (1H, overlap, H-9a), 3.77 (1H, m, H-9b),
359 (2H, t, J = 6.4 Hz, H-9'), 3.48 (1H, br q, J = 6.0 Hz, H-8), 3.47 (1H, dd, J = 9.6, 96
Hz, H-4), 265 (2H, t, J = 7.2 Hz, H-7'), 1.81 (2H, m, H-8'), 1.24 (3H, d, J = 6.0 Hz,
H-6"); "C-NMR (CDs;OD, 100 MHz) spectral data are shown in Table 1; ESIMS (positive)
m/z 529 [M+Nal', 1035 [2M+Nal]; ESIMS (negative) m/z 551 [M+COOH], 1057
[2M+COOH] .

<JE 3-116. Compound 22| x>

e R e R b R G R S LSRR _
< 3-117. <72 3-118.
"H-NMR spectrum of compound 2> "H-NMR spectrum of compound 2>
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@ Identification of compound 3 (massonianoside A)?

- White powder; [alp® +13.3 (c 0.02, CH:OH); 'H-NMR (CD:OD, 700 MHz) § 6.99 (1H, d,
J =14 Hz, H-2), 6.87 (1H, dd, J = 7.7, 1.4 Hz, H-6), 6.80 (1H, d, / = 84 Hz, H-5), 6.61
(1H, br s, H-2), 6.60 (1H, br s, H-6'), 548 (1H, d, J = 7.0 Hz, H-7), 476 (1H, d, J = 14
Hz, H-1"), 390 (1H, dd, J = 94, 7.7 Hz, H-9a), 3.85 (3H, s, 3-OCHz3), 3.84 (1H, dd, J =
32, 1.4 Hz, H-2"), 374 (1H, dd, J = 9.8, 49 Hz, H-9b), 364 (1H, dd, J = 9.8, 3.5 Hz,
H-3"), 3.63 (1H, overlap, H-8), 358 (1H, t, J = 6.3 Hz, H-5"), 357 (2H, overlap, H-9),
3.40 (1H, m, H-4"), 259 (2H, t, J = 7.0 Hz, H-7"), 1.81 (2H, m, H-8"), 1.28 (3H, d, J = 6.3
Hz, H-6"); “C-NMR (CDsOD, 175 MHz) spectral data are shown in Table 1; ESIMS
(positive) m/z 515 [M+Nal’, 1007 [2M+Nal’; ESIMS (negative) m/z 491 [M-H], 983
[2M-H] .

HO

HO o

o OH.C oH
H3CO o
j@ OH

HO

<J& 3-119. Compound 32 x>

RS :—“."‘2-‘;'—--—.-;...,,,.,__,.__--“—-‘— . Yo
|
Ly | I _li_t'|-_1‘_ i ' ‘ ‘
55 50 45 40 .35 30 25 28 1 ) : v | |
gj=i5z = 5 ZEEEEE 3 [ e
<& 3-120. <dgl 3-121.
'"H-NMR spectrum of compound 3> "C-NMR spectrum of compound 3>
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@  Identification of compound 4  (dihydrodehydrodiconiferyl  alcohol-4-O-3-D-
glucopyranoside)”

~ White powder; [alp® +7.2 (¢ 0.02, CH;OH); 'H-NMR (CD:;OD, 700 MHz) § 7.16 (1H, d, J
= 7.7 Hz, H-5), 705 (1H, d, J = 14 Hz, H-2), 695 (1H, dd, J = 84, 1.4 Hz, H-6), 6.76
(1H, s, H-2'), 6.74 (1H, s, H-6"), 557 (1H, d, J = 6.3 Hz, H-7), 491 (1H, overlap, H-1"),
3.89 (1H, overlap, H-6"), 3.88 (3H, s, 3'-OCHs), 3.87 (1H, overlap, H-9a), 3.85 (3H, s,
3-OCHzy), 3.76 (1H, dd, J = 7.7, 3.5 Hz, H-9b), 3.70 (1H, brd, / = 12.3 Hz, H-6"), 3.59 (1H,
t, / = 6.3 Hz, H-9'), 351 (1H, m, H-2"), 3.47 (1H, overlap, H-8), 3.46 (1H, overlap, H-3"),
3.41 (1H, overlap, H-4"), 3.40 (1H, overlap, H-5"), 264 (2H, t, J = 7.0 Hz, H-7"), 1.83 (2H,
m, H-8); "C-NMR (CDsOD, 175 MHz) spectral data are shown in Table 1; ESIMS
(positive) m/z 545 [M+Nal’, 1067 [2M+Nal; ESIMS (negative) m/z 521 [M-HI, 1043
[2M-H], 567

[M+COOH], 1089 [2M+COOH] .

<& 3-122. Compound 42| x>

LEEEEL LR L D AL L R LI A LRI EELL T HREERiN X EAIEA 3T gmqsamiRARaEsdy
o b e e TR NV T N W iy,

1§ | ¥
T el
ELit] & Wi 8 &
<12 3-123. '"H-NMR spectrum of <72 3-124. C-NMR spectrum of
compound 4> compound 4>
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® Identification of compound 5 (isomassonianoside B)"

- White powder; [alp” -42.3 (c 0.02, CH:OH); 'H-NMR (CD:OD, 700 MHz) § 7.10 (1H, d,
J = 84 Hz, H-5), 7.08 (1H, d, J = 1.4 Hz, H-2), 6.96 (1H, dd, J = 88, 2.1 Hz, H-6), 6.62
(1H, s, H-6'), 6.60 (1H, s, H-2'), 558 (1H, d, J = 56 Hz, H-7), 536 (1H, d, J = 14 Hz,
H-1"), 4.08 (1H, dd, J = 35, 2.1 Hz, H-2"), 3.89 (1H, dd, J = 9.1, 3.5 Hz, H-3"), 3.87 (1H,
dd, J = 10.6, 5.6 Hz, H-9a), 3.83 (1H, overlap, H-5"), 3.82 (3H, s, 3-OCHs), 3.77 (1H, dd, J
= 11.2, 7.7 Hz, H-9b), 358 (2H, t, J = 6.3 Hz, H-9'), 347 (2H, t, J = 9.8 Hz, H-4"), 3.46
(1H, overlap, H-8), 258 (2H, t, / = 7.0 Hz, H-7'), 1.81 (2H, m, H-8'), 1.24 (3H, d, J = 6.3
Hz, H-6"); “C-NMR (CDsOD, 175 MHz) spectral data are shown in Table 1; ESIMS
(positive) m/z 515 [M+Nal’, 1007 [2M+Nal’; ESIMS (negative) m/z 491 [M-H], 983
[2M-H], 537 [M+COOH] .

<JE 3-125. Compound 52 x>
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<& 3-126. <" 3-127.

"H-NMR spectrum of compound 5> "H-NMR spectrum of compound 5>
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® Identification of compound 6 (schisandriside)”

- White powder; [alp” +42.2 (¢ 0.02, CH;OH); '"H-NMR (DMSO-d,; 700 MHz) § 6.80 (1H,
d, J = 20 Hz, H-2), 669 (1H, d, J = 80 Hz, H-5), 660 (1H, s, H-2'), 648 (1H, dd, J =
80, 2.0 Hz, H-6), 607 (1H, s, H-5"), 403 (1H, d, J = 10.4 Hz, H-7), 391 (1H, d, J = 76
Hz, H-1"), 385 (1H, d, J = 7.6 Hz, H-9a), 372 (3H, s, 3-OCHz), 3.71 (3H, s, 3'-OCHz),
365 (1H, dd, J = 114, 56 Hz, H-5"), 358 (1H, m, H-9’a), 347 (1H, m, H-9'b), 3.27 (1H,
m, H-4"), 3.08 (1H, m, H-3"), 299 (1H, overlap, H-2"), 2.98 (1H, overlap, H-5"), 2.98 (1H,
overlap, H-9b), 2.72 (2H, d, J = 7.2 Hz, H-7"), 1.89 (1H, m, H-8'), 1.70 (1H, t, J = 104
Hz, H-8); “C-NMR (DMSO-ds 175 MHz) spectral data are shown in Table 1; ESIMS
(positive) m/z 515 [M+Nal’, 1007 [2M+Nal’; ESIMS (negative) m/z 491 [M-H], 983
[2M-H] .

<Jg 3-128. Compound 62 #ZE>
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@ Identification of compound 7 (isolariciresinol-9- O-B-D-glucopyranoside)”

- White powder; [alp® +42.2 (¢ 0.02, CH;OH); 'H-NMR (DMSO-ds; 400 MHz) § 6.69 (1H,
d, J =76 Hz, H-5), 664 (1H, d, / = 1.6 Hz, H-2), 661 (1H, s, H-2'), 650 (1H, dd, J =
80, 2.0 Hz, H-6), 6.08 (1H, s, H-5'), 414 (1H, d, J = 7.6 Hz, H-1"), 371 (3H, s, 3-OCHby),
370 (3H, s, 3'-OCHz), 2.81 dd (1H, dd, J = 156, 4.4 Hz, H-7'a), 269 (1H, m, H-7'b), 2.03
(1H, m, H-8), 1.63 (1H, t, J = 104 Hz, H-8); “"C-NMR (DMSO-ds; 100 MHz) spectral
data are shown in Table 1; ESIMS (positive) m/z 545 [M+Nal’; ESIMS (negative) m/z

521 [M-HJ .
0
OH
OH
0
OH
<J& 3-133. Compound 72| x>
A
' [T~
<1 3-134. <72 3-135.
"H-NMR spectrum of compound 7> "SC-NMR spectrum of compound 7>
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<E 3-54. "*C-NMR Data of Compounds 2-7 (175 MHz, & in ppm)>

Carbon 1¢ 2" 3° 4" 5" 6° 77
1 132.6 139.0 137.0 138.5 139.3 136.9 137.4
2 110.0 111.4 110.6 111.3 111.3 113.9 113.6
3 145.5 152.2 149.2 151.1 152.2 147.2 147.7
4 145.9 147.6 146.6 147.7 146.6 144.5 145.1
5 114.5 119.7 117.3 118.1 119.7 115.5 115.7
6 119.3 119.2 119.9 119.5 119.2 121.1 122.0
7 72.8 88.7 89.3 88.6 88.4 45.6 46.3
8 86.4 55.8 53.2 55.8 56.1 44.1 46.3
9 60.3 65.2 70.3 65.2 65.3 67.3 70.7

OCH3 54.9 56.9 56.8 56.6 55.6 56.0
1’ 136.9 137.2 134.9 137.2 129.2 127.0 127.3
2' 115.9 114.3 116.3 114.3 116.8 111.8 112.1
3’ 148.0 145.4 142.1 145.4 142.1 145.5 145.9
4' 144.7 146.7 147.6 147.6 146.6 144.1 144.5
5' 118.1 129.7 129.6 129.7 137.0 116.3 116.7
6’ 119.2 118.2 116.6 118.1 117.2 132.6 133.0
7' 31.4 33.0 32.8 33.0 32.9 32.6 33.0
8’ 31.0 36.0 35.9 36.0 35.9 37.6 36.1
9’ 66.3 62.4 62.4 62.4 62.4 62.6

OCHs 56.6 56.4 56.9 55.5 55.9
1" 100.3 101.5 101.8 102.9 101.5 104.6 103.7
2" 71.0 72.2 72.3 75.0 74.0 73.4 74.0
3" 71.1 72.3 72.6 78.0 72.3 76.6 77.2
4" 72.6 74.0 74.0 71.5 72.2 69.6 72.1
5" 68.4 71.0 70.6 78.3 71.0 65.7 77.3
6" 16.6 18.1 18.2 62.6 18.1 61.5

“Measured at DMSO—ds. ”Measured at CDsOD. The assignments were based on "H-"H COSY, HSQC,
and HMBC experiments.
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Identification of compound 8 (E-communic acid

)7)

- White powder; 'H-NMR (CDCl3, 700 MHz) § 6.35 (1H, dd, J = 17.3, 10.8 Hz, H-14), 5.43
(1H, t, J = 6.4 Hz, H-12), 507 (1H, d, J = 176 Hz, H-15a), 490 (1H, d, / = 10.8 Hz,
H-15b), 4.86 (1H, s, H-17a), 449 (1H, s, H-17b), 1.77 (3H, s, H-16), 1.27 (3H, s, H-18),
067 (3H, s, H-20); “C-NMR (CDCls, 175 MHz) spectral data are shown in Table 2;

ESIMS (positive) m/z 303 [M+H]"; ESIMS (negative) m/z 301 [M-H]

| i w il s b 0

<& 3-137.
"H-NMR spectrum of compound 8>

||| |
<Jg 3-138.
"H-NMR spectrum of compound 8>

il
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© Identification of compound 9 (dehydroabietic acid)®

~ White powder; '"H-NMR (CDCls, 700 MHz) § 7.19 (1H, d, J = 84 Hz, H-11), 7.02 (1H, d,
J =84, 21 Hz, H-12), 691 (1H, d, J = 2.1 Hz, H-14), 2.85 (1H, septet, H-15), 1.30 (3H, s,
H-18), 1.24 (3H, s, H-20), 1.25 (6H, d, J = 64 Hz, H-16 and 17); "C-NMR (CDCl;, 175
MHz) spectral data are shown in Table 2; ESIMS (positive) m/z 301 [M+H]; ESIMS
(negative) m/z 299 [M-H]J .

Te

HOOC

<JE 3-139. Compound 82 x>

| m 3
|i l_| IS AN I - | ‘ '

<72l 3-140. | <2 3-141.
"H-NMR spectrum of compound 9> "*C-NMR spectrum of compound 9>
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<¥ 3-55. 1H- and "*C-NMR Data of Compounds 8 and 9>

No. 8 2
&y mult., (J Hz) 8¢ &n mult., (J Hz) 8¢
1 39.2 1.52 m, 2.37 m 37.9
2 25.8 1.72 m, 1.93 m 18.5
3 37.9 1.71 m, 1.86 m 36.7
4 44.2 47.4
5 56.2 2.26 dd (12.3, 1.8) 44.6
6 19.9 1.58 m, 1.90 m 21.8
7 38.5 2.90 m, 2.96 m 30.0
8 147.9 134.7
9 56.4 146.8
10 40.4 36.9
11 23.3 7.19 d (8.4) 1241
12 543 t (6.4) 133.9 7.02 dd (8.4, 2.1) 123.9
13 133.5 145.7
14 6.35 dd (17.6, 10.8) 141.6 6.91 d (2.1) 126.9
15 507 d (17.6), 4.90 d 109.9 2.85 septet 33.5
(10.8)

16 1.77 s 11.9 1.25 d (6.4) 24.0
17 4.86 s, 4.49 s 107.7 1.25 d (6.4) 24.0
18 1.27 29.1 1.30 s 16.2
19 183.4 184.7
20 0.67 s 12.9 1.24 s 25.1

# Measured at 700 anld 1175 MHz; obtained in CDCls with TMS as an internal standard. The
assignments were based on H—"H COSY, HSQC, and HMBC experiments.
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6. €9 NBAHE 273

7}, A EAE : dehydroabietic acid

(1) Dehydroabietic acid®= PinusEolA] U 2 ZFoA] 3)da Edo] =y 1

=
FARJA FHAE) A LA E deH 29 Ad sgE= F95 aEg o
&

Scientific Name Major Constituents

) 3 B—sitosterol, rutin, castasterone, typhasterol,
Pinus Thunbergii L . o
dehydroabietic acid, ampullicin, phyllocladene

(3) dehydroabietic acid T3

S
H
HOOC
= A& Ca20H2802
CAS RN 1740-19-8
= A2 300

- 157 -
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Dehydroabietic acid 4.9mgS AW 3] 2o} 60%
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=
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(h) A1 A

Dehydroabietic acid< {3 =™ =2 FAAZEE 19.009F ]2 Blank o A=
Dehydroabietic acid® A X+ 3 =27} ¢191 2 Dehydroabietic acid £59 + 3&F&5 A&
A% 29 IFES B29%EA Fog AAE UL A9 AHRE FTH P W 2 EAEH

o]:
A& A Dehydroabietic acide Z4st=dl QoA Bolido]l &S &0 & 5 A

<H 3-57. 5014 AlgZ21>

S0LAEZ RT o3ag= 3 =2(%)
Blank (60% EtOH) - - -
Dehydroabietic acid E&=H 19.009 294.01569 -
SEFE2 18.988 324.08850 0.38
Dehydroabletlc acid E=% +
nazzo 19.046 303.32819 98.26
(=] gg

(2) A4 AE (STD)

(7}) #4355 % Dehydroabietic acid 3}
(D Dehydroabietic acid ¥ < 7FAL A 5= (10pg/mL)e] 40 ~ 160% ol A AH
qe Fsh

@ AXAG APE&Ne ZA : Dehydroabietic acid %% °F bmg= %3] FHslod 60% EtOH
< Yol 50mL=Z 3sFal (100pg/mL), ©l& 77} 2.0mL, 35mL, 50mL, 6.5mL, 80mLE A &3] FH3h
& of7loll 60% EtOHS %ol A3 50mLzE 3 ol ztzt SAlgolA 7]E5 %2 40%,
70%, 100%, 130%, 160%°l aldsh= s =9l

Lok

i

Al

Dehydroabietic acid
2t 5 mg
50 mL (100 ug/mL)
2mL 3.5mL 5mL 6.5mL 8mL
50mL 50mL 50mL 50mL 50mL
(40%) (70%) (100%) (130%) (160%)

<&A 3-18. AEd NS XH>
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= 7 F5E AA HE Y (FEFE == 1 96.0%)
Group 1 Dehydroabietic acid : 50 mg x &% 96.0 % = 4.8 mg
Group 2 Dehydroabietic acid : 50 mg x &©£%  96.0% = 4.8 mg
Group 3 Dehydroabietic acid 50 mg x €% 960 % = 48 mg

() AAXAAE (STD) 23
(U-1) Group 19 AXAAEZA} : Dehydroabietic acids Ztzte] v%& %A1 HPLCY
Fato] AFAS et S W 1o ABAF AFRHS

0]o] o
PRI .

g

SEEER L RE

e

<X 3-58. Dehydroabietic acid IOIE2HA & AHASFMSA! group 1>

Dehydroabietic acid
Group 1 —
mL = & (ug/me) o3
Cal 1 -1 2.0 3.84 119.87192
Cal1 -2 3.5 6.72 208.32724
Cal 1 -3 5.0 9.60 299.36343
Cal1 -4 6.5 12.48 386.50009
Cal1 -5 8.0 15.36 475.04037
JI27| 30.85103
y 2H 1.65069
R 0.99996

A4

Group 1 v = 30.85103 x + 1.65069 (R = 0.99996)

[kl

@ "AEFd 29

Dehydroabietic acid®| 1M A|EH 1

500 -

y=30.85103 x+ 165069
R?=0.99936

0 5 10 15
B (ug/mi)

<8 3-142. Dehydroabietic acid &2 = group 1>
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=
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<X 3-59. Dehydroabietic acid

X

]

—/

bl

I A=HA group 2>

Dehydroabietic acid
Group 1 —
mL = T (ug/me) Ias=
Cal 2 - 1 2.0 3.84 118.08168
Cal 2 -2 3.5 6.72 208.69106
Cal 2 -3 5.0 9.60 296.18863
Cal 2 - 4 6.5 12.48 384.75330
Cal2 -5 8.0 15.36 479.71329
JI271 31.22658
y 23 —-2.28956
R 0.99980
A
Group 2 y = 31.22658 x - 228956 (R® = 0.99980)

@ "AEFd ad=

Dehydroabietic acid2| =lMdA|=1

500 -
y=31.22658x- 228956
R?=0.99980
400
1 399
3
a
& 20
=
100
0
0 o 0 15
&&= (g/mL}

<% 3-143. Dehydroabietic acid 2&& 2= group 2>

(U4-3) Group 39 XA E A} : Dehydroabietic acid<
Fato] AFAS et W 2o AuAF AFRY

flo N

Zbe]l s %A 8kl HPLCO)
A
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099 o] oz Ao 9SS
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SEEER SRR

<E 3-60. Dehydroabietic acid I|3H& 2 H&MHA! group 3>

Dehydroabietic acid
Group 1 —
mL = (ug/me) I39
Cal 3 -1 2.0 3.84 120.64602
Cal 3 -2 3.5 6.72 209.27199
Cal 3 -3 5.0 9.60 301.02597
Cal 3 -4 6.5 12.48 387.64240
Cal 3 -5 8.0 15.36 485.40326
JI20] 31.52378
y 25 -1.83037
R 0.99967
A=A 2
Group 3 = 3152378 x - 1.83037 (R® = 0.99967)
A 2y =
Dehydroabistic acid®] =ldMdA|E 1
500 -
y=31.52378x- 1.83037
R?= 0999367
400
T 300 -
3
o
- 200 -
100 -
0 T T
0 3 10 15
S (po/ml)
<& 3-144. Dehydroabietic acid 2&& e group 3>
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(2}) Dehydroabietic acid®] 2| XA A1e 343}

<X 3-61. Dehydroabietic acidel & AIE Z&210>

XA A E Dehydroabietic acid
eSS, l-pJ y 2H R?
AEEAE 1 30.85103 1.65069 0.99996
AHEAE 2 31.22658 -2.28956 0.99980
AdEAE 3 31.52378 -1.83037 0.99967
g = 31.20046 -0.82308 0.99981
HEEX 0.337133 2.15462 0.00015
S8 Jgd y = 31.20046 x - 0.82308 (R® = 0.99981)

N

K
i
4
o
i
oy

Dehydroabietic acid $=A] &
7P 3 FEHAEFEL] 40 T 160% Hlol A A S g

=
=
AlgEde =4 - =&

@ A% 2h FE=E5S 77 9F 40%, 70%, 100%, 130%, 160%°1 3H
= &S FHE v 60% o el o 50mL= Sk
a2 FE2
40% oHE & 70% oHE & 100% ol & 130% ol 160% ol &t
60% 60% 60% 60% 60%
EtOH EtOH EtOH EtOH EtOH
50mL 50mL 50mL 50mL 50mL
<& A 3-19. BE FE= HY ANEES ZH>
= ZF 3E& FEE9 AA HS &
Group 1 #% F=% : 55.0mg, 94.1mg, 135.0mg, 172.0mg, 214.9mg
Group 2 #%& F=% :© 56.7mg, 93.6mg, 136.4mg, 172.2mg, 221.4mg
Group 3 5% F=% : 53.7mg, 92.4mg, 137.8mg, 174.3mg, 224.4mg
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() A4 (SA) 23t

(1) Group 18] AN AR : 3% F5EL 77

AEFAe Adstde o 2o FaAF AFR)S 09

Group 1 =€ Z'Sg%_
mg o3ass
Cal 1 - 1 55.0 130.64331
Cal 1 -2 94.1 216.54398
Cal 1 -3 135.0 304.40143
Cal 1 -4 172.0 386.86719
Cal1 -5 214.9 476.45346
DIE=p) 2.16693
y 2H 12.17969
R 0.99991
A4
Group 1 vy = 216693 x + 12.17969 (R* = 0.99991)

2o A2 AMYAE1

BOD -
y=216683x+12 17565
00 RP=0.55551
_ApD
|
3
100
i
s |
= 200
100
o :
0 50 100 150 200 250
HHZ (mg)

<8 3-145. 25 === AdH AlE = group 1>
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(U-2) Group 298] AXAAZANEZAY : & FEES 4749 w52 A8t HPLCY
AEAE e w29 FaAFe AFR)S 099 ol dow AAAel s
A2
O FJaHA 2 A
<H 3-63. =2 === &4 AIEZ1 group 2>
3& X&E
Elrollp 2 mg I3asH=
Cal 2 - 1 56.7 140.48218
Cal 2 -2 93.6 214.42068
Cal 2 -3 136.4 316.48849
Cal 2 - 4 172.2 389.12970
Cal2 -5 221.4 502.78940
yIE=yl 2.20646
y 2@ 12.45087
R 0.99935
el
Group 2 v = 220646 x + 12.45087 (R* = 0.99935)
@ HHFA 8=
ae TE2FHH A 2
BOD =
v =220646x+ 1245087
500 - R?=0.99935
j
3
b |
I_-lt
o T
] 50 100 150 200 250
SHE {mg)
<dY 3-146. 3% === &&H AE = group 2>
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3]

0 50 100 150 200 250
BHIZ (mg)
<8 3-147. =& =2 A4 A€ Jei= group 3>
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(U-3) Group 39 A A} @ & FEFES 479 vz 245t HPLCY
ABAS AR W 19 AAAFY AFRHS 099 ooz AR Y& &
<.
O FJaHA 9 HFA
<H 3-64. 2 F==2 JE4 AIEZ1 group 3>
= =
Group 3 —
mg I3
Cal 3 - 1 53.7 124.55801
Cal 3 -2 92.4 212.78506
Cal 3 -3 137.8 325.14224
Cal 3 - 4 174.3 409.53439
Cal 3 -5 224.4 517.01178
pIE=¥] 2.31765
y 2H 1.40063
R 0.99932
e s
Group 3 y = 231765 x + 1.40063 (R® = 0.99932)
@ H#EA ag=
aE FEa0 2 dAE 3
GOD =
y=2.31765 x+ 140063
son A R?=0.39532
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Dehydroabietic acid &S
50mL
50mL
® 5 wg/mL
@ 10 #g/mL (100%)
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@ AldAye g |7y
_ %g] /\]aéuohﬂg] “2) 245_}/\3 Z] 1] A] jq

B e, AL4A, d=e FAARE 2 wHAe Wi QAN HS AT
Al e”S 7hA oL HPLCO 63] wbaF9lste]l dojxl d=9] FA A3 2 WAS 7hAa ALt
tle o AHETAAE 2.0%0]8F o]ofoF sk, 3]4&2 95.0% - 105.0%°]°]oF ¥

(W) #% F5E& % Dehydroabietic acide] B4 2 AHA Ayl
Dehydroabietic acid®] 3&°] 950 T 1050 % olHe] ofF ¢ AE A IFEo A
THAPE BF 2.0% olstEA E AlEHHE B0l eS¢ T AUMS

MME=E =2

(D v AHA S 9o A tdste] dojX Dehydroabietic acide] H &4 3 344 (%)

<H 3-66. 2= 3=, 94 20 1-3>
Dehydroabietic acid
F st & olegst _ AlsE
I3 = 48 (%)
(mg) (ug/mL) (ug/mL)
137.12364 4.4213 100.12
135.13615 4.3576 98.68
a3 4 -1 135.45560 4.3678 98.91
2.5 4.42
(50%) 135.15924 4.3583 98.69
137.32494 4.4278 100.27
137.02856 4.4183 100.05
R s 99.45
HEZ=HI} 0.77
RSD (%) 0.77
Dehydroabietic acid
F s & OlEst _ AlsE
mas= = 348 (%)
(mg) (ug/mL) (1g/mL)
299.94272 9.6398 100.41
299.83401 9.6363 100.38
HEgH-2 299.11819 9.6134 100.14
5.0 9.60
(100%) 298.83688 9.6043 100.05
303.21579 9.7447 101.51
298.46689 9.5925 99.92
g z 100.40
HZEHX} 0.57
RSD (%) 0.57
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Dehydroabietic acid
e & EFLE e AAFE A8 (%)
(mg) (ug/mL) (#g/mL)
472.39587 15.1670 99.99
477.88403 15.3249 101.15
4134 -3 9 517 476.29190 15.2919 100.82
(1500%) 471.95129 15.1528 99.90
473.21912 15.1934 100.17
470.12262 15.0942 99.51
3 T+ 100.26
E=d Ak 0.61
RSD (%) 0.61

)

@ Dehydroabietic acide] I ZH Ao thal A=A AHAA A3 Dehydroabietic acid ¥ =
ksl

=
Aol B EERAE 5 20% oldtzA 2 AFUMS AU Adde] des & T

<H 3-67. Dehydroabietic acid U= HA0| CHet d2LH & HEE>

A& oK Dehydroabietic acid
ec 70% 100% 130%
RT Area RT Area RT Area
13 18.893 137.12364 18.864 299.94272 18.871 472.39587
23| 18.893 135.13615 18.860 299.83401 18.870 477.88403
33 18.883 135.45560 18.869 299.11819 18.874 476.29190
43| 18.877 135.15924 18.876 298.83688 18.875 471.95129
53] 18.871 137.32494 18.870 303.21579 18.868 473.21912
63l 18.864 137.02856 18.872 298.46689 18.873 470.12262
H 18.880 136.20469 18.869 299.90241 18.872 473.64414
HE=HXt 0.012 1.06 0.006 1.72 0.003 2.90
RSD (%) 0.06 0.78 0.03 0.57 0.01 0.61
NE=PIES _
RSD (%) 2.0 % 0|ct
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130.6, 204.3 mg )

22t oF 72.1,

—/

(

60% EtOH

50mL

"K

A3 7
.

Z] o
1=

s

b, 3] 5&2 95.0% - 105.0%°] o] oF

G

2.0%0°] 3} o]ofok

A

1

)

3L & T
fiEs

A}

)

ol
B

—_—
fite)

N

mjn

oE

—

°
i+
ol
o
ojn
oR

43 e (%)

o

0

o)
ol
_%_
_ZT

v
Mo

<
oH

pariy
fIle)

Ol
L
KF

<
[0

sl=8 (%)

99.51

99.28
100.72

99.96
99.43

99.98
99.81

0.53
0.53

AME (mg)

71.7489
71.5802
72.6181

72.0699
71.6886
72.0853

)4

50

=
Al
KFJ
=8

(%)

RSD

=
168.70212
168.32573
170.64062
169.41800

168.56767
169.45242

Ty

o0
o)

S

721

(50%)
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== ==
Fe & (mg) o3sH= X (mg) 328 (%)
297.40747 129.4553 99.12
297.55682 129.5223 99.17
T 130.6 301.61365 131.3412 100.57
296.94061 129.2460 98.96
(100%)
297.87299 129.6640 99.28
297.15335 129.3414 99.04
g iy 99.36
HEHEX 0.60
RSD (%) 0.61
== FTE=
Fst & (mg) o3¢ AHE (mg) 38 (%)
464.14966 204.2159 99.96
465.30927 204.7359 100.21
X 8 M -3 004.3 458.58466 201.7208 98.74
460.39090 202.5307 99.13
(150%)
462.44211 203.4503 99.58
461.79657 203.1609 98.44
g iy 99.51
HEHEX 0.54
RSD (%) 0.54
Q@ #& FE2E adde g AEAd L AdY 27 0 #E FE2E Jadd Jons
Habes BF 20% olstzA 2 Aldwye AU QAo deS & = AL
<H 3-69. & F=2 [II3HA0| st 324 L WSE>
Algetol =i S
=c 70% 100% 130%
= RT Area RT Area RT Area
13 18.912 168.70212 18.998 297.40747 19.007 464.14966
23] 18.906 168.32573 18.989 297.55682 18.963 465.30927
33 18.911 170.64062 19.006 301.61365 18.952 458.58466
43| 18.919 169.41800 18.992 296.94061 18.949 460.39090
53] 18.956 168.56767 19.000 297.87299 18.943 462.44211
63 18.980 169.45242 18.995 297.15335 18.927 461.79657
R 18.931 169.18443 18.997 298.09082 18.957 462.11220
HEZHEX 0.030 0.85 0.006 1.76 0.027 2.45
RSD (%) 0.16 0.50 0.03 0.59 0.14 0.53
AEIIE _
2.0 % O|dt
RSD (%)
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(5) HAE3%HAl (Detection Limit, DL) ¥ 4 #&3$7] (Quantitation Limit, QL)

- Dehydroabietic acid®] 244 Alg g 3709 Group= 74l Z} Groupo] W3h H&AS
2k ete] Zhzke] HEFA Y 7ier|et y AHs skl

- o5 Z+7 /NS AFAdelA ZlE7]e Hetgkd y AHel dig xFAAE ko] ICH A
TSR ool Hor HESA P ALGFSAE ALstAH

(7}) Dehydroabietic acid®] 7 @4

<X 3-70. Dehydroabietic acid2l Z&&>

® Group 1 y = 30.85103 x + 1.65069 (R?=0.99996)
@ Group 2 y = 31.22658 x — 2.28956 (R"=0.99980)
® Group 3 y = 31.52378 x — 1.83037 (R*=0.99967)
S dgfd y = 31.20046 x — 0.82308 (R®=0.99981)
AEH IS8 Bt 31.20046
T 2oy EHS HEHX 2.15462
10 x 2.15462
AFIA QL) = = 0.69 pg/mL
31.20046
3.3 x 2.15462
HEA DL) = ——————————— = 0.23 pg/mL
31.20046
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©
O
S
[
S
<
I

2.16693 x + 12.17969 (R*=0.99991)

®
©
S
[
S
N
<
I

2.20646 x + 12.45087 (R°=0.99935)

©
0
o
[
S
w
<
I

2.31765 x + 1.40063 (R°=0.99932)

g M y = 2.23035 x + 8.67706 (R%=0.99953)
ZEE JI=2019 HAgt 2.23035
Eg Aol y BEHO HEHI) 6.30303
0 x 6.30303
AEskA QL) = ———————— = 28.26 mg/50mL
2.23035
3.3 x 6.30303
A=A DL) = ———— = 9.33 mg/50mL
2.23035
(th M9 : ¥4 F%LE F Dehydroabietic acid Ao thek W golAd AlH

Dehydroabietic acid(4.0 ~ 16.0pg/mL)] B AA HAAd 2 Ao Fadt AapE AU

AFe A A¥E s Bk wl Dehydroabietic acide] A #3HAl= 0.69ug/mLEA  ©]

Dehydroabietic acid $#HA1E 7|+ %20 10ug/mLe 6.9 %ol Fst= =24, °o] =9
[e]

WAt gRAel U98e &

2= o
=2 T MART

$4 %22 %9 Dehydroabietic acid 3% Weldlol A A@ Pl tste] AAll A AT
BAPEES ARG A3 e 2ol 2o & & glow, B Y Wdeld AWEe A4
sitha wety
(b ol 44

=~ = =

- ¥4 F%E F9 Dehydroabietic acid A @g&HS WE AFE3E 60% ol g2l A
Dehydroabietic acid®] 39} AHS <l 3 A3} o]5 B A2} 3% Dehydroabietic acid
=327 AAA FEvheE AS <189 aL, T3 Dehydroabietic acid &, FEFEE A9
Sl T& 2 950 T 105.0% ZA E AFHS Fo]Ho] IS5 Il d =

(1/].) x]/q}d }\]Zﬂ

hid

- A A A= Dehydroabietic acide] ¥ % 3 Groupe FAA AlgdL&AS T
ZFA 2 Alg e A3 3 Group BT Yodt AAAES YER o] 2 AlFHel # A4 7]
st Ao 2 UEY S,
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Dehydroabietic acid (R?) = 0.99981
#& FEE ABAS (R = 099953

o=
- AR E AAA Aol Ao AFHS A3, A AP e de vaw
S didste]l AFAdRiel oef dojxl A g HAAm FHI S JhAL ANE A3 gs
s Bre W o] 858 950 T 105.0% o Wl St glom, 3k FEFAL
b 20% olsk=A R AdWe YL qA T > AL
() ANAFAAZ D gadFd g3 AU 2 YA

A "W A9 37};4 AW“&— =8 N(50%, 100%, 150%-8<4)& HPLCol Z+7Z} 63] WHE
Aol fFAAIZE 2 g auAd gis e

==
3
S A=
& 7 A=

]o]-i/\1 s =i e _z]—o
(v}h) HZ3HA (Detectlon Limit, DL) ¥ &%t (Quantitation Limit, QL)

A EA A AL AHFAS o] gdto] ICHoNAH A= Wilez H1EIADL) 2 A
FAQL)E T3 =

Dehydroabietic acid T&E FEE
A FsA 0.69 ug/mL 28.26 mg/50mL
AESHA 0.23 pg/mL 9.33 mg/50mL
(vh) "¢

J,].# o] o

I3 = d3le
= 0.69ug/mLZEA 9]
i+ Dehydroabietic acid $F&AlE 715 F%E< 10ug/mLe 6.9 %ol sidstes FE2A, o] &
Lo 7 A] AFEAdol U+

- Dehydroabietic acid(4.0 ~ 16.0pug/mL)2] WA 2 2 AQddo] L&
H AEsA e A2 mels] B kS w Dehydroabietic acide] A %37 &

P

DAD1 A, 5ig=210,16 Ref=off (G42 VALIDATIONSANGHZ VALIDATION(SA] 2014-05-20 14-38-1 31201 4052000000
mALl

CADT A, Sig=210,18 Ref=off (G42 VALIDATION(SANGA2 VALIDATION{SA) 2014-05-20 74-28-131201405200000C

Bl B0

0

19.008

18.988

3 10 1 20 25 min

<& 3-148. <& 3-149.
Dehydroabietic acidl@l HPLC chromatogram> &Z&=F&=° HPLC chromatogram>
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f 84

3 AEY S8 &3 (jn vitro)

8. #& F& AEJ Y

d 2%

=
=

sl A &3

P d A H A E B

A
Ll

-

o

ruze]

Al
el

0

)A
B

o

v
MR

o

3T3-L1 Al

I

I

= ) 3 = -~

(uoppnpu prod) spuaguco mdiy

P
Ao 8
[

B 40%
M 60%
100%

}

B 80%

= o0 (=} =+ o Q

(uoyanpuy pjod) spuajueo pdr]

- ,
50 100ug/ml

15

Mone

100ug/ml

30

3-150. The effects of extracts of FPinus thunbergii on differentiation in

<
3T3-L1 cells>

. #& 60% F4 pilot FEE ARAE £39A &3

4w
Mo

™
il
X

o
s

¥R

Al

el

Q1 3T3-L1 Al2FE o] &3t A

=
X

4k e. k2ol AT A

I 2 &5l Yeh

9]

Lo ]

izt Al

-

A
Hr

e
N
o)
1
Ho

1o PT (ugmi)

a0

25

2
2
=
2
£
[
o
4]

50 ugiml 100 ugimi

The effects of 60%

26 ugiml

=
=
o

extracts of Pinus thunbergii on
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I M G42B-45-4-3-7-5

- G42B-45-4-9-7-5 : Isomassonianoside B

wn

e - G42B-45-4-9-3-4 : dihydrodehydrodiconiferyl alcohol-4-O
B G428-45-4-5-34 -B-D-glucopyranoside

. B G428-45-4-8-6-5 - G42B-45-4-8-3-4 : pinusthunbergiside A
S e - G42B-45-4-8-6-5 : Massonianoside A

]

- G42B-45-4-8-45-2 : Schisandriside
- G42B-45-4-7-9 : icariside E4

Lipid contents(Foll induction)
-

G426-45-4-7-9

© =

g
3
m
]
Pt
n

50 100ugz/ml

<8 3-152. The effect of Pinus thunbergii extract on differentiation in 3T3-L1
cells>
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9. ¥€ FE& AR dE TEW o548 2 &L J7F 2
7} 3F vtE 5o &84 (MTD : Maximum Tolerated Dose)
(1) A3
b HAA FEIAAUES T3 dFAdE FE 60% T FEES o8& HolmAHdHIE F3
otAst Fa3 TEE dolry] 93te] MTD (Maximum Tolerated Dose) Al &S 213333
. C57BL/6 w925 o8& #% 60% +4 F=ES 50mg/kg~2000mg/kgel & =74 3F
N AT FeER S
<H 3-71. MTD s=24d &8>
Group Treatment No. of Mouse
| Vehicle(Saline) 10
I =2 50mg/kg 10
I =22 100mg/kg 10
\Y =22 250mg/kg 10
V =2Z£ 500mg/kg 10
Vi =Z 1000mg/kg 10
vl =2 2000mg/kg 10
(2) A3d4%
7h) 37 & AT WstgFy AMGES A4S 2y BE FoddA giEzatoib] fol s Alsd
sh7b YEbA] kar, AEe A E B SR Fde (E 3-72).
<H 3-72. 3% F£=2 3= B2 Z7 50 = MSHaH AILE Zu>
Body Weight(g) Body Weight(g) gty
Dose i et ol Weightat end of Mortality
Study (g)
Vehicle 224 +1.1 254415 3.0 0
50mg/kg 22.6:0.9 252415 26 0
100mg/kg 24:1.1 2484+1.1 2.4 0
250mg/kg 22.3+0.8 247 +1.4 2.4 0
500mg/kg 22.5+0.7 253+1.4 2.8 0
1000mg/ks, 22.6+0.7 250+1.2 2.5 0
2000mg/kg 23412 24.7+1.2 24 0
(h) AEI Asiracr dd 540 thsto] Solgk Aol wEEA Fkow(E 3-72),
Zhzke] Al Fele AN Dol W Yok £A W R ATRNS YT A3} F 3-73
w 3-743 o] FAHOE ol FA WSt AEEHA A da.

- 178 -



3-73. 8% == 3F =& F E1224 21>
WBC(x10°/uL) RBC(x10%/uL) Hemoglobin(g/dL) Hematocrit(%)
Vehicle 38+09 100+ 06 148+ 07 166+ 2.4
SOmg/ke 410+08 100+ 05 148+ 07 468+ 2.0
100mg/ks 11409 100+ 05 147+07 463+21
250mgke 39+09 102+ 04 150+ 06 474+19
500mg kg 36+04 9.9+ 03 145+05 458+ 16
1000mg ke 37408 10.1+02 148+03 469+ 1.0
2000mg/ke 40+07 103+05 149+ 06 478422
MCV(fL) MCH(pg) MCHC(g/dL) Platelet(x10°/uL)
Vehicle 467+ 05 148+ 02 318+ 03 1267.9 + 178.0
SOmg ke 467+ 0.7 148+ 02 316+ 06 12240 + 79.8
100mg/ke 464+ 04 147+ 01 316+ 02 1176.7 + 221.1
250mg/ks 462+ 04 147+ 01 318+ 02 1256.3 + 2019
500mg kg 463+ 06 147402 31.8+02 1299.9 + 126.1
1000mg/kg 464+ 02 146+ 0.1 316+ 02 12818 + 1955
2000mg/kg 466+ 05 145+02 312+ 03 13441+ 1257
3-74. €& MsEA F >
GOT(UL) GPT(UL) Total Triglyceride(mg/dL)
Cholesterol(mg/dL) 2 mg
Vehicle 8031 21.80 2130+ 657 14943 £ 030 574221050
50me ke 95.54 £ 23.41 2146 £4.13 148.03 £ 9.58 70.80 £ 16.25
100mg/kg 91.24 = 28.45 2318 +3.48 148.30 £ 9.41 55.11+17.64
50me'ke $812:21.73 20.60 £ 5.37 145.51 + 16.69 51.62+10.30
500mg’ke 80.20 £ 16.16 21.51£2.99 13429 + 13.81 5044 £17.71
1000mg ke 81.76 £ 16.11 19.08 + 3.82 142.62 £ 11.55 383721120
2000mg ke £1.82 £ 16.03 19.17 +3.31 13419+ 13.22 4027 +14.01
HDL(mg/dL) LDL(mg/dL) LDH (UL) Total Protein(mg/dL)
Vehicle 8434+ 5.08 1042 23.07 171.38  40.54 5782020
50mg/kg 84.20 + 431 11354278 165.17 + 51.84 6.05 £0.21
100mg’ke 8484+ 463 11.04 £ 2.49 158.41 + 47.32 5992023
250mg/ks 84.14 + 6.54 0.05+3.86 15532 + 5171 6.06 +0.54
500mg'ke 8217+ 7.11 83345117 161.00 £ 54.04 5.78 +0.34
1000mg ke 84.63 £ 7.53 8.87+2.04 150,50 + 43.95 597030
2000mg/kg 81.03 + 5.34 §.57+2.19 145.64 £ 32.37 5.81 £0.16
BUN(mg/dL) Albumin(g/dL) Total Bilirubin(mg/dL) Glucose(mg/dL)
Vehicle 33.08+7.17 1792 0.08 0.17 £ 0.02 130.38 + 34.30
SOme ke 3539+ 8.44 1.88 + 0.0 0.18 £ 0.01 120.78 + 32.95
100mg/kg 30.37 + 7.49 1.85+0.07 0.17 + 0.02 128.34 + 33.26
250mg'ks 30.39 + 6.05 183 +0.19 0.17 £ 0.02 123.93 £30.73
S00mg'ke 30.08 + 3.73 1.74 £ 0.08 021 +0.03 116.89 = 20.68
1000mg/ke 30.71 £ 4.39 1812011 020 + 0.03 126.32 + 31.77
2000mg ke 2400+ 423 1.76 + 0.07 022+ 0.02 133.67 £ 22.53
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t}. DIOI mouse modelS °| €3 jn vivo ¥ 34 H7F A3
(1) Ay

TEe Co7/BL/6 w28 AFo] ¥ o= wdgsta o 1+ Hd ) xFdA7E w5 st
A HeE B3 o]& 657 1AM Ao] (60%A 2 o))t vehicle, positive controls (A4
Z o dA AEE= "R A, CLA ZE2HE Adt 7Iss Uede MEdB8d d4d7s
2135), 73t #E 60% oEE FEES FEEE (50, 100, 200mg/kg) A TF4 g 6531
Aol PR om AFS F 33 FAHIINAL 657 Fo] F sES A S5 L WA
Wl 748 A E38o] 10% Formalinol] 1A 3sle] x| @]dtar, doHo 2 sle] AEAS A8
<H 3-75. 2= 4|2 754 EIt 2&E>
Group Treatment No. of Mouse
| dad 10
Il tHEZ(HIetRER) 10
Il Xenical 6mg/kg 10
v CLA 80mg/kg 10
V == 50mg/kg 10
Vi =% 100mg/kg 10
vl == 200mg/kg 10

(2) A2

655 obef ot 7L°] Zhzkel ' ARl A3 s UedE AE ddste @A S
Hlal #Eskl S (17 3-153).

: Normal Control

: Vehicle

: Xenical

: CLA

: 50mg/kg

: 100mg/kg

: 200mg/kg

N O O e W N -

<J8 3-153. & FE= FOHZY U2 IRA A A HlW 2E>

Oh ¥ mhe s o] &3 #E T Y ATHAs EeHu

O 653F A Aolet A 7 A

12.71g9] A zo] F7skd] Hl3] & FEES S0mg/kge &Fo 7 Fo3 oA = 1045g,
100mg/kg Fol oA 10.10g, 200mg/kg Fo oAl 842g2] AsF7F= thxET (vehicle F
)l vlEl] AFGA v]&o] 17.78%, 20.53%, 33.75%= £ 37t #AHN oW (% 3-76),
ol FAZA, veA, HEpsiA ke A FFAet: Hld Ayke yehd (G 3-77).

- ’
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<H 3-76. 22 E0Zd X222 MsSZL 3>
. . Changeinbody
Body W t Body Weight "
Daose " (r}irst zg:}(g) (: ft}er 6??&1(53) ‘Weightat end of Inhibition rate(%o)
: study(g)

Normal Control 21.4+0.1 268403 5.74 -
Vehicle 220+0.2 338+009 12.71 -
Kenical 21.2+04 314+1.0 10.40 18.18

CLA 21.1+06 304+1.1 Q.39 26.12
50mg/kg 21.5+09 315411 10.45 17.78
100mg/kg 21.6+0.2 31.1+0.6 10.10 20.53
200mg/kg 215+ 08 295 +08 8.42 33.75

<H 3-77. 3% TOZ2 WY (A), FNSXL(B), BABXL(C) =X
(A) TBHXY == RIS
Dose Subcutaneous fat weight (g) Inhibition rate(%o)
Normal Control 0.554 + 0.032 =
Vehicle 1.964 +0.157 -
Xenical 1.526 +0.200 223
CLA 1.802 £0.149 8.2
50mp'’ks 1.682+0.216 14.3
100mg/kg 1.520 £ 0.150 223
200mg/kg 1.321 £ 0.034 32.8
(B) 20 XY =& AHMe
Dose Epididymal fat weight (g) Inhibition rate(%o)
Nermal Control .453 +0.021 5
Vehicle 1.717 £0.127 -
Nenical 1.253 +0.135 27.0
CLA 1.331 +0.121 22.5
somg/ke 1.413 +0.131 17.7
1oomgkg 1.301 £0.094 24.2
200mg’kg 1.149 + 0,086 331
(C) sYotiY =8 AN
Dose Peritoneal Fat weight (g) Inhibition rate(%o)
Normal control 0.157+0.010 -
Vehicle 0.711 £0.045 -
Kenical 0.511 +0.053 281
CLA 0.627 £0.058 3 B
50mg/kg 0.577 £0.059 18.8
100mg/ke 0.511 £0.045 28.1
200mg/kg 0.538 £0.034 243
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(W) #& F=5 FoALAAMY A B s A4
5 5 olaERT wiH sl JHEste] HoigMo Ry AEg ool
= FSauAS EDTAZE 09l AEWel ¥ol A5 A5 (BECKMAN Coulter,
USA)E o]&3to] WBC(white blood cell) count, RBC(red blood cell) count, Hemoglobin,
Hematocrit, MCV(mean corpuscular volume), MCH(mean corpuscular hemoglobin),
MCHC(mean corpuscular hemoglobin concentraion), Platelets Z743t9S. 484 Ay
RE Foe] AAREAA FEE Foo #HE A4 de WErr BEHA %S
3-78). & A Ay, 1A S
186.00£5.35mg/dI%] W #& F
a9E LPE}W%J\P—U{ EgF
A

5]

o) 2YAFFE 2o ~HB BAAY SAU

BN

il

o

_

& 200mg/kg 7o atell A 145.53i9.23mg/d1i & A gk
= 9A A g HE] FHAaske S Ve

= LDL 9A Azl = 6.08i0.31mg/dlod Aol H] &
200mg/kg ool A 3.25+1.22mg/dlE ER

ru%

ok 12 WY
= b
4NN
e o
mno lo
olN
;L
o
o2
od
mlo
A

i

<H 3-78. DXgA0l2 &8 DIO | modelfilA 225 FE2 &0 = €248 2>
WBC(x10°/uL) RBC(x10°/uL) Hemoglobin(g/dL) Hematocrit(%)
Normal Control 21+02 91+0.1 133402 419+ 06
Vehicle 26+0.1 92402 13.1+02 415+ 07
Xenical 23203 8107 117+ 10 395+02
CLA 26+03 91+0.1 132+01 412+03
S0mg/kg 32+04 93+03 132+04 423+12
100mg/ke 3104 92+0.1 13.1£02 416+ 06
200mgkg 24403 98+0.1 139402 442407
MCV(L) MCH(pg) MCHC(g/dL) Platelet(x10°/uL)
Normal Contrel 46.0+02 146+00 317401 930.8 + 1342
Vehicle 450+ 0.1 143+ 00 317+01 9512 + 1437
Xenical 45102 144+01 319+ 01 877.7 £ 93.7
CLA 452+ 01 14401 320:01 8416+ 96.7
S0mg/kg 454+ 01 142401 313+0.1 10087 + 66.0
100mgike 452+ 0.1 143+ 00 315+ 01 886.8 + 80.7
200mgke 450+ 0.1 141+ 00 315201 11281 + 64.2
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<H 3-79. DXNYA0IZ REE DIO | modellilA =& F£=2 S0 = Metst24 2>
Total cholesterol Triglyceride HDL LDL
(mg/dL) (mg/dL) (mg/dL) (mg/dL)
Normal Control 146.79 + 1.11 1723 + 1.01 71.03 +3.02 3.09 + 047
Vehicle 186.00 + 5.35 3276 + 1020 8243 + 486 6.08+ 031
Xenical 14971 + 4.14 23 721195 68.76 + 3.85 3.63 + 0.61
CLA 147.52 + 9.07 1844+ 179 70.02 £ 1.97 342+ 030
S0mgkg 181.74 + 5.95 2054 + 2 86 73.18 + 4.82 6.28 + 0.87
100mg/kg 16822 + 5.61 2494+ 330 T1.17 + 0.97 722+303
200mgkg 14553 £ 9.23 1932 2 I35 7024 + 437 3254122

250.00

200.00

15000

100.00

50.00

0.00

120

<dg 3-154.

O

Index, AI)
Hspo} 2
o M=

Wgho

Total Cholesterol

TIE

Mormal  Vehicl=  Xenical 50mgfeg 100mzikz 200mg/kg Mormal Vehicle

Control

Vehiclz

Control

HDL

12

1a

Mormal Kenical 50mgfkg 100mgfkg 200mg/ke

Control

Normal  Vehicle

Control

=R =]

=T

ot

5
oF 2

SAI0|2 RUE ORAC

npNE- S A9 Hl

A3 = HAA

(Cardiac Risk Factor, CRF)
2+ 7} 1.26£0.07, 2.26+0.07
S ZF o H] 3

-

_l

f

1.07+0.07, 2.07£0.07

_ (total cholesterol - HDL)

HDL

total cholesterol
HDL
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<H 3-80. DXYA0IZ RLE UIRANMY SHASK 4, AHRABNS 22>
Al (ratio) CRF (ratio)
Normal control 069007 169007
Vehicle 126=007 226+ 007
Xenical 1.18=0.07 2182007
CLA 1.11=0.09 211009
50mgkg 149£017 249+0.17
100 mgkg 1362011 2362011
200mgkg 1.07+0.07 2.07+0.07
Al CRF
1.80 300 4
2.50
120 100 -
1.50 -
060 1.00 -+
050 -
0.00 0.00 T
normal  Vehicle  Xenical CLA 50mg/kg 100mg/ke 200mefkg Normal  Vehicle  Xenical CLA 50mg/kg 100mg/kg 200mefkg

Control Control

rige
a

<8 3-155. DX &A0Z 7mEE IR2A0HAS 20 2 oM

fob
olr
v

o
TT

l

(th) &% Leptin, Adiponectin A}o]E7}el =4 E4
— A HFA| A Er|Eo] XHEA 2 A& #ojdtE T2 leptind} adiponectin®

i

5= =43 A3 vehicle Fo]wtoll A leptin®} adiponectin®] W&l ko] Z}zb 27.44+2 55u8/md,
10.07£1.29ug/ml, FdhEz=aro =2 AFEE CLA Fouro] 19.3546.23ug/ml, 10.43+1.17pg/ml, =<
200mg/kg Folvte] 19.23£5.16ug/ml, 9.82+1.25ug/ml= LA YFo] thi A= ez Iy
A= (2" 3-156).

- Leptin Adiponectin
15
30
20
10 -
g +
Mormal Control Vehicle 200mg/kg Mormal Control Vehicle 200mg/ kg

<8 3-156. & &0 22 Leptin, Adiponectin &2 1>
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g AZE3Fo] 10% formalind 5 FoF A AIZ]
Zelo] =% xylene, 100%, 95%, 90%, 80%,
ematoxylin®} eosin®. & 3} A L2
S A8 AL, permountE ©]&3te] FYPS F dujHoz BAFAS. SdUERTAAAE A
FEA 02 gk A Exrt oy BEd v #E 200mg/kg Tl A= A E A
o] AAEE Ao Y. ES 7} H9lo] AWME AV|E 2% A 2*41411%-8— 2] v
|3 W o] HukaiA ) 729+11.0(X10° mm2), &AL 44.9+15.1(X10° mm2), FargkA
3.8+31.3(X10° mm2)o] o, F& FEE 200mg/kg ol %‘%Wﬂmi arE
74.7+13.7(X10° mm2), ¥ aA % 24.4+52(X10° mm2), 5123 57.1i6.8(X103 mm2)2 4
Ztoll v J A, FaustAute] A7) FAGE AE F

71 o 6‘
= .

Normal Control Vehicle 200mg/kg
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<8 3-157. AXNEA0Z 7EE IRAS 2FEE HE&E S AHA>

Epididymal Fat

Normal Control Vehicle CLA 200mg/kg

Subqutaneous Fat

Normal Control Vehicle

Peritoneal Fat
Normal Control Vehicle CLA 200mg/kg

<dE 3-1588. IX&A0|2 e OreAS RO, IIotKY, S2otAY H&E S AHEI>
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a

<H 3-81. DANYA0IZ Ret DIO | modeltilA =& SHZ2 XNTANEEHE 24 20>

Epididymal Fat Subqutaneous Fat Pefitoneal Fat
(X 10* mm?) (X10* mm?) (X10* mm®)
Normal Control 50.7 £8.7 351+108 46.0+21.1
Vehicle 729 +11.0 449 +151 938+313
CLA 615 +3.7 150 £3.7 623 +18.1
200mg'kg 747 +£137 244 +52 571+68

(m}) DIO I ¥ 9+ % v} R A micro-CT =4

O H¥t F % vk~ B A micro-CTE &3l w929 BE5 HIE ~7s8ke], SI ~ S6
How AA F AWFS FAS A gixzao] vl Az atel A

AT 7 AMS. 53 #E 200mg/kg & oA FTAYFE(TE/TV)o]

371%% ¥zl sutel CLA Aee] SAWFHTEF/TV) 465% Rt Aad oA &3t
3}

>~
2,
o
Lo
e
e
e
4o
Ll
r o)
o
of

3FX 2 63X 2
TF/TV(%) TF/TV(%)
G600 i
40.0 40.0
Total Fat i '
200 i ' . . Sii
0o - oo .
& T P P& & ¥ OF LT ¢ ¢
5 o ¥ @6@ ‘?{& QQ{Q‘O’ - & i ‘-')Gé\ »&o& »§.\Q{°
VF/TF(%) VF/TF(%)
800 S
799 700
Visceral Fat '
50.0 - ' ' . ' i 60.0 '
500 S00
o et o Y Y N o]
& 2 g g o
n’* 4F 4-& cga<~‘ @Q& r@o\ P oF 4@ QS% Q@Q o {(.Cy
SF/TF(%) SF/TF(%)
S00 00
Subcutaneous | **° 400
Fat 30.0 30.0 . I ' ' ' '
=0 200
£* & N o il E \.\@ oF W @ W
& s @0@ n@\*@ R & & '\9@&@

<12 3-159. HIPFSE OIRA Micro CT Image 28 Xetet 24 A3 (63X
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=X 21 63X 21t

CT image NS CT image Xl ghet

Normal
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Xenical

CLA
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<& 3-160. HI2FS = 0F2A Micro—-CT Image Z 1t (63XH)>
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(1)

Inhibitory Effect of Sargassum muticum (Yendo) Fensholt on Adipogenesis in 3T3-L1

Cells (2012 immunology)

(2) Inhibitors of adipogenesis in 3T3-L1 cells isolated from the aerial parts of Agrimonia
pilosa (2012 tff g3} 3])

(3) Inhibitors of LPS-induced nitric oxide production in macrophage RAW264.7 cells from
Sargassum muticum (2012 o) g-2Fslt3])

(4) Anti-obesity effect of ethanol extract of sargassum muticum(Yendo) Fensholt in vitro

and in vivo (2013 3+=+A & % &-813])

- 195 -



(5) Evaluation of animal model of diabets complications (2013 3= 3 % &-5}3))

(6) Introduction of laboratory animal facility of Gyeonggi National products research
institute (2013 =74 A5 &3} 3])

(7) Chemical constituents isolated from pinus thunbergii (2013 tHgFeFst3])

13

(8) Establishment of a systemic oxidative stress—induced murine model (2013 3t=2 3] &5 &
sr3])

(9) Anti-obesity effects of ethanol extract of Pinus Thunbergii Parl. in vitro and in vivo
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