RS EHS

11-1543000-000774-01

Development of functional food on decrease of body fat
from Sargassum muticum (Yendo) Fensholt and Pinus
thunbergii Parl. extract
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SUMMARY
(FE20H7)

1. 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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Sciences
3 A e | A Dong Wook Lim et al. Eun-Jin Yang et al
2 A gus 20134 20134
#d4(%) 809 309
P high-fat diet (HFD)-induced At uAus o g ¢
Ho SErdz A9
2ol A= F549 g gk A
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M7= AR g2 AFg7] 58+ A ARG g2 AFg7] 58+ A
Keyword Sargassum muticum, allergy Sargassum muticum, anti—oxidant
AMA% 1 7

Fa=TdsF 1 2

) Antioxidant, antiproliferative, and
Allergic contact eczema caused by . . .
) i ] antiangiogenesis effects of
= Sargassum muticum in professional )
) ] polyphenol-rich seaweed (Sargassum
fishermen on Lake Grevelingen .
muticum).
ghe=x] g Ned Tijdschr Geneeskd. Biomed Res Int.
o 4l e -
» e #] A} van der Willigen AH et al Namvar F et al.
2oHEA
AAEE 1988 2013y
HHA3 (%) 30% 30%
AR BATEEAR FE5E A PSRN FE2E
<Fol A gdelx] A 714 Fgakst A4 71
N7 <3 AN G 72 AF7) & e ARG Fz A7) F A
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 keratinocytes.
) 4] 1= 5
m oy | HEATE Pharm Biol Drug Res (Stuttg)
= Lo
A =z} Piao M]J et al V. Kumar et al
Al A = 2014 201341
A (%) 3096 70%
FrAFA AT EEAR FEE | S
z}o] A apoptosis 7] A AT HAE 95
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AE7 <

Wy
&
1

AR g A37]54

AAY g4 dFd7]s4F HE

Keyword BAFERAN g d gatkg) natural product, anti—obesity
AN 1 20
Fa=TdsF 1 5
Anti-obesity effects of Lysimachia
N A& 2 AN (Sargassum muticum)|  foenum-graecum characterized by
R - - - - - _ . .
° FEE9 gitst 9 e decreased adipogenesis and regulated
lipid metabolism
o Korea Institute of Science and . .
ghex] vy ) Experimental & Molecular Medicine
Technology Information
S Al b= B
4= A9, oA}, daw, &A%,
3 Z
2 HHEA 1 ¥ O]:?TZH, ) 2= o Jong Bae Seo et al
Al A = 20074 2011
THAA(%) 3096 70%
A AAFERAEES o] &5k AF adipocyte-specific gene W3 el
Alo] 4 kst Bl et g anti-lipogenic effect <l
M7= ARG gL A7) 58+ e ARG gL A7) 58 F e
metabolic syndrome, hyperlipidemia, metabolic syndrome, cholesterol,
Keyword
natural product natural product
AMAT 56 145
Fra=Tds 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
A R =z} Hu X et al Jakobsdottir G et al.
Al A = 2014 2013
A (%) 6096 60%
FAH 2AYE oA E AdE 228
Lol B8, 7)ol 5 B3 AA gy low-fat and high—fat diets T O &
pZs
" Al UHA v Ay
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(1) EAHEE e 27 (Phaeophyceae) EAMREE (Fucales) X AEFZH(Sargass aceae)ol| &3F+
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(3) AGTFERARL 7Hed
A7 A el |, AT

A 28 2TdY. 959 gHE oAEZAdA diE ezt 7hsekar, FEAREe] 7 -(Hwang
et al., 2005, 2006, 2007) 2ol 7}sslo] AR AFTE Gl AtEH= & 27 & G

.
A AFEANAE FVTERAN FHE YL F7

(4) VTS RA AT G YA

FX=(15Ton) 2 %=(5Ton) AL (23F)
g9 [ dx | OAM 2 | AT | A | 2= AlEel | 2XE2
O M=% o 3RS A Matek 20-30Ton
O Z2=0HJFA : 10,000-12,000/kg(H S &)
O AHIAF =0HOFA - 186, 000—20 ,000/kg(H= )
O ASRSD B JMA &
O QEHA, HAE 5 L
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SEWN
o FRA A HA
A | A ¥4 (‘?’)
AR | el Fd (Q)
e S (064) 754-2136
A A A
= el 1B20130712-0003 H4mMs Quk13-457-1
s Ax DAY
A 8 JBRI 20120313 o 5 -
= - 1] J -
gz | HEW (A F-H 2252 CI B934
A=A A AFEBAAE AAXA G5 M52 338
Hrddd 2013. 7. 2 Ay | 2013. 7. 12
AT (AZ) .
A Fu g
ARFE R A3
A A ANAFE 71 23 9] FEaA
g - 187.3 kcal/100g
GT8E - 32.8 2/100g =
T - 49 g/100g -
3 - 50.8 g/100g -
ik - 9.6 g/100g -
Bk = 2.0 g/100g .
JBRI 20120313 Aol A - 15.1 g/100g ~
El = 0.3 mg/kg -
7t=F - 0.1 mg/kg -
2L - BHE mg/kg -
FTH & - 204.0 mg/kg -
UEF - 3161.5 mg/100g -
o 5t : © A : i
w4 - AAA o], WA, G
=]
g7 B dAND NFFE) a3
st ol HAYHAE WIFYTH
2013 7 9 12 9
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; . 5 gom LS i
A AVTEEAIEEE-] (5214 2013-06-12
o0l GAE | GAFE I A o A A
TN 2 [AF AFA 292 217 (o5l F, AFAATIR9R)
AzxHE Heddd | 2013-09-10
AAE RS | AEE AAEFENZ | D2013090317
A7t $2l Aol PALHe Ao e gEU, AABE £ AY4 7 A 5
A s dx HAE G A
H] o) 2] A (mg/kg) EdE o]z ]
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i

5. 44T

ZAke) A EY R

we

o =
FEAE B4

7}, AETEE A metabolite £ ARAA € TERTFE
(1) Ax AETFEE2AEE (G40)9] H-0, 20%, 40%, 60%, 0%, 95% A& FZ=&o tisto
Oil Red O assayZ 3 FoA A= Aol gelgojd 60% e AudrEx

< AAste d=de Sdsta AAsr] 9 dE R

2 ]

g FEES ST A F CHLl, EtOAc, BuOHZE &1 #3313 o™, CHCly
F8 5o thste] n-Hexanel = &ESIe] 50% MeOH, 70% MeOH, 90% MeOH, n-Hexane 2
2 77t SAEE v #¥E5 d5 ols 8 5 &40 #2049 50% MeOH, 90% MeOH,
EtOAc F=%9 s}l activity guided fractionation % pure compound screening W< 9]

23} column chromatography 7| o2 #23t (=2 3-1).

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

pattiion with CH,Cl,

[ |

G40-7-1 H,O layer

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

l : H>O |
-/~ H ayer
G40-72 | n-Hexane layer et (8 ; 22 ay
ol MO e 59 ) | partition with 70% MeOH/Hex | partition with nBuO"II
| I
40-7-7 G40-7-8
70%GM§'(9|-|-ZX-L3:3 9 n-Hexane layer nBE%H%yer (159) H,O layer

partition with 90% MeOH/Hex

G40-7-4 | G40-7-5
90% MeOH ext. (149g) |: n-hexane layer (4 g)

<K& Al 3-1. Sargassum muticum (G40) ==22

HI
Jor
Vv
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]

(3) AT<EEANEY 60% o g
3 s}al, column chromatography (CC) %

25t

e

FEEE 3

fraction (G40-12-1"7)& <Aojd.

silica gel  (70-230 mesh) CC H
20mL/min)S &3t sE 5-10, 145 2 HA 3
13gel wial XAl silica gel column (70-230 mesh)S  ©]

system®] x4 <1 gradientel wal 1170 9]

o} G40-21-9 = tisto] silica gel

= 3,4, 135 8 4A 3. EtOAc
°

=]
oi;é] 5‘1

& +
prep-HPLCE &3 SAEHENY &F&
A 50% MeOH F=%& (G40-7-2) 4.5g°] dldl FZ A Diaion HP-20<
H.O, 20%, 40%, 60%, 80%, 100% MeOH, CH:Clo-MeOH=1:1¢]
o] G40-12-3, G40-12-4, G40-12-5

(70-230 mesh) CC ¥ RP-18 CC&
(G40-7-6) .= F-H = 3}
=2 oA o 2= 2 AxdLe 29 AAY A2

AEAES 27 99

o] &l

T3 50% MeOH

(G40-21-1711)& Lofyl.

opefiel = (=4 3-2).

gz tis
prep~HPLC (o] 20-30% MeCN, ODS column,
F=E (G40-7-2)
83l Hexane/CH:Cly/acetone
ol% G40-21-7
Esko] shet
= 159 165 @dshst

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

et 2 3 4 5 6 7 G40 (80% EOH ext, 960 g)
s0l. MeOH partition with CH,Cl,
1
G40-12-5M insol. MeOH G40-7-1 H,0 layer
S0, C.C. CH,Cl ext. partition with EtOAC
I Toomt |”H‘"' ‘i‘ 30315 “l partitior) with 50% MeOH/Hex ]
-7- HO |
G40-16-1 2 " Hch3 4 5 n-| Hexane layer Etogé%r(zogmg) 20 layer
| | Igogbv MeCN {IAOmm | ?-q<-'-w-8-9t'-efl--5----- peniondllh 70% MeOH/Hex comp. 12 ,—M
comp. -7 -7
c40-19-1 |2 3 4 - 5 m%GMé&Z;‘%S 9 n-Hexane layer P eruGO‘}-iger (?5 9 »ﬁz?\azer
comp. 10 | I \?lIH:V:lHr:Z;(;Ag 6080100 CM=1:1 i | E"“’"I ith 90% Me OH/Hex
G40-12-1 2 3 4 5 6 7 G40-7-4 |t
,Ml_l [0t} e e
640-12-3M insol. MeOH
$10,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
124 insol. MeOH
G40-14-1 2 3 4 5 640 12:3'\/1 c [ I I |
[ [S908 s spssazage G0211 2 36 T8 10 11
comp. 5 [ [ | [ | |§gr;gcgoc.90 100% MeOH
G40-15-1 2 3 4 5 6 [ I I I solvent fraction
prep. HPLC A n-hexane
50508 kfl 0 Ga0-22-1 2 3 4 5 6 — g
G40-25-1-3  4-5 6-8 -
G40-20-1 2 3 4 5 6 comp. 4 comp. 3 |
| | | (G40-23-4) (fucosterol)
comp. 6 comp. 7 comp. 8 comp. 9 comp. 13
comp. 14 (G40-25-4)
<&4l 3-2. Isolation of Compounds 1-16>
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(4) A& A
BuOHZ &nj #3§

90% MeOH, n-Hexane® & Ztz} AW R
50% MeOH, 90% MeOH FZ%&o°| tlste] activity guided fractionation

screening "WHE 9] Hog Ry (=24 3-3).

Aol 60% of B

£3}9] column chromatography 7]

TE=026 Kg= <

= Kg
st o, CHoCl, 38 =0 tjslo]

BH 3 o [e)
] FIES AL

ol AEA
n-Hexane®. & &

o5 3

% CH.Cl,, EtOAc,
E3slo] 50% MeOH,
5 940] saln

2 pure compound

Diaion HP-20 C.C.

MeOH : H,0 condition

G40 (60% EtOH ext, 2.6kg)

partition with CH.Cl,

G40-32-1

| partition with EtOAc

H50 layer
CH.Cl, ext. Lt
| partition with 50% MeOH/Hex |
| | G40-32-5
G40-32-2 EtOAc ext.
n-Hexane layer
50% MeOH ext. 4 (3.49)

H,0 layer
|partition with n-BuOH

(50g) | partition with 90% MeOH/Hex

| 90% MeOH ext. n-Hexane layer

G40-32-6
n-BuOH ext.

,_l | | -BUO
G40-32-3 G40-32-4 (839)

A1 - GAO0S  GAOING  GAO-1007 (1279) (659)
10.3g 13.0g 6.5
Siicagel C.C. | siica
. gelC.C.
CHCl,  MeO} MPLC Siicagel C.C. CHCI, : MeOH condition
| | | CHCl, : MeOH condition | | |
G;%g?,? %?3150,;3 6421358 G40-331 ..... G40-333 G40-334 ... G40-33-6
MPLC ODS gol CC.  G40-4241 G0422 - G40-427 238 29.37g 9.21g 1.71g
0O condition 36.8mg 339 1.39
MPLC ODS gel C.C. |—
ACN:H Diaion HP-20 C.C. ODS gel C.C
G40-109-1 G40-109-2....... G40-109-10 conditon MeOH : H,0 condition MeOH : H,0 condition
20.5mg  17.4mg 97mg s o ch0d31
40-43-1 ... GA0-434 ... -
Prep HPLC 245mg 135mg 380Mg G40.34-1 G40-345 GAM%Compound 2| Compound 22
ACN/H:0 011 13709 1309 31.5mg (saringosterol)
¢ ) ‘ G40-25-42, 22.3m
Compound 18 Prep-HPLC MPLC Silica gel C.C. -omg
(3-hydroxy-apo-13'- MeOH/H20 Hxane : EA condition
fucoxanthinone)
Compound 19
_G40110-1,55mg _ 5.5mg G40351 ... G40-35-10  GA40-35-11 ... G40-35-15
327mg 194mg 429mg 882mg

MPLC ODS gel C.C.
MeOH : H,0O condition|

MPLC ODS gel C.C.
MeOH: H,O condition

Compound 21
41.2mg Compound 20
Compound 17 54.9mg
56.0mg

H20 layer

CHCI3 =Chloroform
MeOH = Methanol
EA = Ethyl acetate
ACN = Acetonitrile
H,0 = Water

Isolation of Compounds 18-23>




Y. £33 4 datag T3 ZHAZA dLFEY Fx 13

() NMR data (1IH-, "C-NMR, 1H-1H COSY, HSQC, HMBC)E %3 proton¥} carbon®]
connectivity®l] gt A X % mass data®s ©]8 3 molecular formula®] &<lsti AAHH +=x
o tig datags 7]1&E w3 vl gl

(2) & A3

Oh AfE=d % FE2=d X 1% NMR 23

(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), 3.55 (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)

<Jd¥ 3-12.
"H-NMR spectrum of compound 3>

<JE 3-11. Compound 32| x>
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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, / = 115, 1.6
Hz, H-29), 518 (1H, dd, J = 180, 1.6 Hz H-29), 355 (1H, m, H-3), 1.03 (3H, s, Me-19),
098 (3H, d, J = 6.8 Hz, Me-21), 091 (3H, d, J = 6.8 Hz, Me-26), 0.88 (3H, d, J = 6.8 Hz,
Me-27), 0.71 (3H, s, Me-18); “"C-NMR (CDCls, 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), 55.9 (C-17), 50.1 (C-9), 42.7 (C-13),
39.7 (C-12), 37.2 (C-10), 37.2 (C-4), 36,5 (C-1), 36.2 (C-8), 359 (C-20), 319 (C-2), 316
(C-22), 316 (C-7), 285 (C-25), 283 (C-23), 283 (C-16), 243 (C-15), 21.1 (C-11), 194
(C-26), 187 (C-27), 16.7 (C-19), 11.8 (C-18)

<& 3-13. Compound 42| 2xX>

| \J MM

|
L
20 ° oo

<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 (CDCl;, 400 MHz) § 5.87 (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 (CDClz, 100 MHz) § 209.6 (C-9), 1982 (C-7), 1187 (C-6), 100.8 (C-8),
72.3 (C-5), 639 (C-3), 487 (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
<J¥g 3-16. Compound 52 #2x>

| v MM,
7' 7.0 6.5 6.0 5 =0 4.5 a0 3.5 30 25 20

<3 3-17. <J™ 3-18.
'"H-NMR spectrum of compound 6> "¥C-NMR spectrum of compound 6>
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@ Identification of compound 6 [(+)—-epiloliolide]

- ESI-MS m/z 197 [M+Nal; 'H-NMR (CDCls, 400 MHz) § 570 (1H, s, H-3), 4.35 (1H,
brt, / = 35 Hz, H-6), 248 (1H, td, J = 14.0, 2.4 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), 86.9 (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)

<% 3-20. <8 3-21.
"H-NMR spectrum of compound 6> BC-NMR spectrum of compound 6>
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® 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, J = 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),
1.21 (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), 466 (C-2), 40.6 (C-4),
35.1 (C-1), 29.3 (C-11), 28.3 (C-10), 25.0 (C-12), 19.9 (C-13)

‘ I I
T R T e e S e

o 2o 10

<% 3-23. <Y 3-24.
"H-NMR spectrum of compound 7> BC-NMR spectrum of compound 7>
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® 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), 4.35 (1H, brt, J = 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) § 182.7 (C-3a), 172.1 (C-2), 1128 (C-3), 869 (C-7a), 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 &>

i
M o i ‘
<JE 3-26. <8 3-27.

"H-NMR spectrum of compound 8> BC-NMR spectrum of compound 8>

_47_



(@ Identification of compound 9 [5-hydroxy-5-propyl-3,4-dimethylfuran-2(5H)-one]

- ESI-MS m/z 193 [M+Na]; '"H-NMR (CDCls, 400 MHz) § 1.99 (1H, ddd, / = 14.0, 11.6,
4.8 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 (1H, m, H-2'), 094 (3H, t, /J = 74 Hz, H-3');
“C-NMR (CDCl;, 100 MHz) § 1725 (C-2), 1581 (C-4), 1251 (C-3), 380 (C-1'), 164
(C-2"), 139 (C-3"), 10.7 (C-7), 8.4 (C-6)

|
| !
130 120 100 50 o a0 20 o o

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

[(3S5R,8R)-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), 234 (1H, aqd, J = 128, 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, / = 12.0 Hz, H-2), 148 (1H, m, H-2), 144 (6H, s, Me-11
and 13), 1.17 (3H, s, Me-12); "C-NMR (CDCls, 100 MHz) & 209.6 (C-9), 1982 (C-7),
1704 (OAc), 1184 (C-6), 1009 (C-8), 72.0 (C-5), 675 (C-3), 45.1 (C-4), 45.0 (C-2), 36.0
(C-1), 31.6 (C-12), 30.8 (C-13), 289 (C-11), 26.4 (C-10), 21.3 (OAc)

<& 3-31. Compound 102 x>

[

|

|
’ ‘ ‘ ~
" N e

<" 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’; 'H-NMR (CDCls, 700 MHz) §
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),
777 (C-20), 71.8 (C-3), 56.7 (C-17), 55.8 (C-24), 50.1 (C-9), 42.3 (C-13), 42.3 (C-4), 39.7
(C-22), 372 (C-12), 36.1 (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

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

<& 3-35.
"H-NMR spectrum of compound 13>

A ’u Il

|
) Ll \ KA ” J | ’ H

<= 3-36.
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), 630 (1H, d, J = 156 Hz, H-8), 392 (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), 099 (3H, s, Me-12); “C-NMR (CDCl;, 175 MHz) & 197.5
(C-9), 1451 (C-7), 1304 (C-8), 79.3 (C-6), 160.5 (C-5), 197.1 (C-3), 492 (C-2), 127.8
(C-4), 415 (C-1), 24.3 (C-11), 284 (C-10), 22.9 (C-12), 187 (C-13)

T8V ] ROV VoOR TR
‘
N | ] JM
""" ARNS S - I
@ rEj ﬁ-ﬂ EE{%‘%@ E@E i 200 180 160 140 1;0 100 80 60 40 20 o pom|
<& 3-38. <Z 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-djs; 700 MHz) & 7.78 (1H, d, J = 8.4 Hz,
H-2,6), 682 (1H, d, J = 84 Hz, H-3 and 5); "C-NMR (DMSO-ds; 175 MHz) & 167.9
(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 x>

¥ ¥
f |
l |
. Cla N
8.5 u.o‘§‘ 7.5 7.75\ 65 60 55 50 45 40 35 30 25 20 pm - . . ;2; : g
<Jg 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).

’ “J\L “

221
W= |
149

<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>

43
305
837
378

s =

< 3-47. <& 3-48.
"H-NMR spectrum of compound 18> "SC-NMR spectrum of compound 18>

i L ‘ WL ppm

ppm
0
0
20
= & ¢
%
s 20 ! a0
= s
40 ] F 60
- o = +
. 80
-~ 60
N ] 100
80 I . P —
] e b
) 140
= 100 [
160
120
= 180
— 140 & - = % - 200

12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

<& 3-49. <& 3-50.
HSQC spectrum of compound 18> 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

o I

513

<dg 3-52. <dg 3-53.

"H-NMR spectrum of compound 19 "SC-NMR spectrum of compound 19

176
188
18
189
18
178
200
646
300

3 %0 o 1e0 1o 1 w0 s e 40 20 © ppm

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

N 17 18 19
% Ty mult., (J Hz) e 6y mult., (J Hz) 5c Sy mult., (J Hz) Sc
1 35.1 35.9 35.9
2 151 m 143 m 471 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 (o, 416 2.30m 140 m 18,9 43 45.2
91)
5 66.2 72.8 72.6
118. 118.
6 67.1 ! :
7 3.68 d (18.2) 10.8 (%03- 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 ! T2 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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135. 198. 198.

13 4 6 6
14 6.43 d (11.9) %36- 1.10 s 321 1.10 s 32.0
15 6.29 d (11.9) 132 1375 90.2 142 s 29.2
16 0.98 s 281 1.38 s 313 1.38 s 31.2
17 1.05 s 950 1.92 s 144 1.92 s 14.4
18 1.24 s 21.2 231 s 977 232 s 927.8
19 1.96 s 11.8
20 2.01 s 12.8
1 35.8
2" 231 m 152m 452
3" 5.40 m 68.0
A' 201 m 143 m 454
5 797
, 117.
6 5
, 209,
7 4
, 103,
8 6.07 s !
, 132,
9 5
10 6154 (11.9) 128.
I 601 125.
12 637 4 (15.4) 137
13 138.
' 1
4 6774 (12.6) 13z,
15 666 m 129.
16 137 4 31.3
17 109 s 32.1
18140 99.2
19 138356 14.0
20 9015 12.9
170, 170,
OAc 5 5
2.06 s 21.4 2.07 s 21.4

? Measured at 700 and 175 1}/[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 [M—H] ; 'H (700 MHz) and “C (175 MHz) NMR spectroscopic data (3% 2).

Lk

il .LM.‘ i

<72 3-55. -
"H-NMR spectrum of compound 20>

0 s0 4 30 20 10 ppm

<= 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).

<& 3-57. Compound 212 Z2=x>

<72 3-58. 'H-NMR spectrum of | <32 3-59. "“C-NMR spectrum of
compound 21> compound 21>
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(D Identification of compound 22 (24*hydroperoxy*24*Viny1*cholesterol)3)

~ 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).

W LJ 3
<Jg 3-61.

"H-NMR spectrum of compound 22>

b Mm
<% 3-62.

"8C-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
© &y mult., (J Hz) O¢ Ou mult., (J Hz) 6c 6u mult., (J Hz) OS¢
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 . 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°¢ 39.1 199 m, 1.07 m 39.5 39.7
13 42.2 43.0 42.7
14 145 m 49.4 1.07 m 55.9 56.7
15 1.31 m, 284 172 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
200 140 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  1.30°, 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 5.8) 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+H]", (negative mode) m/z 295 [M—
H] ; 'H-NMR (CDCls, 700 MHz) & 5.36 (2H, m), 3.68 (3H, s, OCHs), 2.32 (2H, t, J = 7.7
Hz), 2.02 (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>

(h 29 AA B2 = e E SEE

COOCH;
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(t}) Mixture compound?! Saringosterol & ¢
(1) 99 - Az AEdTE 22N (G40, Sargassum muticum)©l 80% o +&S 713k
23] W& F23 FE2AE AGg S JAE A A FFH7IE o] &t dEE FEE

Rey, FEee T d FHAZ F SRR, cddEolAHlE R F23)

(960g)= < :
Fergs gl 293 o] $8E FollA "dEEEd 9 diste] 50%, 70%, 90% v &
& L AE o] gt FUtE v BYES Aon, ol &v] 3 FoA Fuintk A
UERA 90% WEeES I EdA Fd SEAA FEE (49)S 4, FEE) st
-t Erzve 9@ tIEEavd-oliE uiAlE ol o R FA4 fEHoeR HE7A
A7 AzvEIIE AAEe] 119 ARFgoez urdle (G40-21-1 T 11). 23
G40-21-99] digte] 327 (RP-18) ARvtEHIE ol Waed &5 7[&7] &89
Faste] 117019 283 (G40-25-1 ~ 11)& dom, G40-25-4 o tjste] o]&
FEZEET WSS o]&dte] AA3} (crystallization) 258 3+3E SaringosterolS ¢

AT A=

G40 (80% EtOH ext, 960 g)

partition with CH,Cl,

G40-7-1 H,O layer
CH,Cl, ext. I
partition with EtOAc
partition with 50% MeOH/Hex | I

| | 7. H,O layer
n-Hexane layer Etogﬁaygr(zogmg) 2 y

| partition with 70% MeOH/Hex | partition with r-BuOH

G40-7-
50% MeOH ext. (5 g)

7- 40-7-8
G40-7-3 g G40-7-7 G
70% MeOH ext (3 ) n-Hexane Iayer n-BuOH layer (15 g) H,0 layer
partition with 90% MeOH/Hex
| |
. G40-7-4 G40-7-5 H = n-hexane
S0% MeOtfext (14.9) n-hexane layer (4 g) C = methylene chloride
Si0, C.C. A = acetone
HIC=1:1, 0:1, CIA=70:1,40:1,20:1,15:1,10:1,7:1,4:1,2:1 H20 = Water

| | | [2044 | | | |
G40-21-1 2 3-6 7 8 9 10 11

RP-18 C.C.
30, 70, 80, 90, 100% MeOH

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

Comp. 1

<& Al 3-4. Saringosterol2l =&>
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(2}) Saringosterolol A 2] AA o] FHE 3}FHE
- Z 6719 s&E

<H 3-7. =2l 8N & X RYE =>
T 33 ET Structure

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 7a-hydroxyfucosterol
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e AEAE 473

6. 4T

i

7 ABAE : F32HE (Fucosterol)
(1) Fucosterole Z%xF Ex fx2F44 4%

23 T =
Abake] FebE AR, S5 ol e Adielw, dbst maitet ofyet 3 B 3o

FF2~H E(Fucosterol)2 AYTF& A EA AR
Scientific Name Major Constituents

Phloretholes, sterols, dicotylpthalate, fucosterol

Sargassum muticum . " . .
Fucoxanthin, Palmitic acid, Trifuhalol

(3) F32~H=(Fucosterol) %

2%
_E_Il'/%l C29H480
S Tre 412.6908
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o] 242 Fucosterol ¥

: Al¥ ¥ Validation

==z 3L
.

-
it

%5, Fucosterol

b

H
R

2

2=

o

7
. A1¥ Y validation %3

7 B
3. o4
(1) weldol 4 A

!

pEs

g AAA el o

HA o] %

=i
=

A, A0A, sae] §ANRE

s}

=

i
7K

!

2] =

&

i

(3) Al

R

=K

N

!

IH

H
v

Kromasil 100-5C18 (4.6 x 250mm, 5um)

1.0 mL/min

MeOH
20418

a

n0

Kk

HPLC System | Agilent 1100-DAD
— 65 —

b

S
[y

=
=]

At




ot Byl d AEEYE R A3
(1) 5014 A4

7hH A1

@ Blanke] 291 : McOHo| ¥ F@A Aol 9L mAx Fee #A3k7] 9iste] T34
drel 7171zl mel Algste] dojxl g =e] {AARbo] Fucosterol®] ¥ =LeF HAA
& g
@ Fucosterol 9] ZA © Fucosterol ¥+% bmgs AE3] €of MeOHZE Fo % &3]
50mL=z 3t

Fucosterol E&E&H Fucosterol &

Fucosterol #&& 5mg Fucosterol &3 10mL
MeOH MeOH
50mL 50mL
(1004g/me) (20u8/me)
Fucosterol E&E& Fucosterol &

<E Al 3-5. Fucosterol E=H XHI>

@ AGTERAN F2E2E (Fde 2A) @ AEFEEAN F2E2E oF 113mgS AL Het
o] g

7hA a1 gGFAIAE e 7712 A weEl A g sk

Placebo

>
T

FHRSD X =FE2 113mg

r

MeOH

50mL
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D Slell A Al xS
}o] MeOHeoll =] 50 mL=

S

T

@ Fucosterol ¥+

Eiasy

‘7;24
ol 3

KeN
=
S|

=L 5mLI A& A 56.5mg

A
it

Fucosterol

ToH
rvzel

X
_va

oj

2~ o
T=

o) 77170 weah A

Fucosterol

==
(o]

ol
10

==
o

al

i
i
Kt

e

o)

0
!
aJ
R0

5mL

o

Fucosterol &

MeOH

50mL

<T Al 3-7. Fucosterol EZ=2H1}

]

2

Fucosterol¥ #

A AlZFo] 17.049%©] L Blank ol A +=

[e)
T

ERE R

=]
RN

]

Z 5

= A

Fucosterol

Sl em  Fucosterol

SER!

102.21% =4

-
1

Mo
]

ol4d ]

E
=

FucosterolS SA43t=H J oA

Olg AIEZ1>

3-9. §

<H

= —
1] [ m M
<+ S| S
o)
RT 218 R
— <o) N~
LI
3 &% 8
28| g
= o | O o
N RN
o)
=4
™
AL
B o| |8 W t
|z KH | KF mm
. N
R I R N
= | 2| 9| R |
| x| 2 o1 3l ke
= | S| 2| <n K
© = m
o | @] ST
w ol |5
R | §
1%
(@]
O
3
w
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(2) A4 A1¢ (STD)

(7hH AEFERAN FE5E F Fucosterol $HeFAE
al

@D Fucosterol XTF S 7HA 3 FHFAF 5= (20ug/mL)e] 40 ~ 160% WA ] 2AH4S 8
Q13
@ A Algdgde] ZA| : Fucosterol ®F% °F bmgS A3 FHsle] MeOHE ¥

50mL& 3Far (100pg/mL), ©1& Z+Z} 2.0mL, 3.5mL, 5.0mL, 6.5mL, 8.0mLE A 33| 3 v}a
o719 MeOHE %o A3 2omL= 3t o]+ zH7) Ao 7E5 =9 40%, 70%,
100%, 130%, 160%0°l 3} d3l+= 5=<.

Fucosterol & 5 mg

50 mL (100 xg/mL)

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

<& 4] 3-8 HEA AMEESNH ZH>

= 7t BEFY AA AT F (EFFY £E : 926%)

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 (STD) 23

(U-1) Group 19 HAAAANF A : FucosterolS ztzte] %= %A1 HPLCO F¢

AAe AAEAE W 1o FaAFe] AFR)ES 099 ol dom AHA] g

OIEEE IR

<X 3-10. Fucosterol I|3%A 2 2A&k&Al group 1>

ol | 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
a2

Group 1 y = 1039944 x - 6.04211 (R* = 0.99999)
@ dA=Ed 1=
| Fucosterol2] =M A= 1‘
350

y=10.35944x-6.04211
300 R*=0.50999

250

E

200

150

2 org W

100

50 +

o ] 10 15 20 25 30 33

SE (pg/mL)

<& 3-64. Fucosterol &&& 12 group 1>

(U4-2) Group 29 AHAdAd4
A

SU
1PN ARAS o) o) A

m

_69_

ucosterolS Z}7te]l FLE ZA|sar HPLCO)

F
Ao AFR)ES 099 o)l Foz Hagol glg.



<X 3-11. Fucosterol O|3XHA L H2kMAl group 2>
Group 1 Fucosterol _
mL = T (ug/me) SRS
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
DIE=p) 10.40713
y 2® -6.30050
R 0.99997
A4
Group 2 y = 1040713 x - 6.30050 (R* = 0.99997)

@ "AEFD ad=

|
‘FumstemlEl Zddad 2‘

350

y= 1040713 x- 630050
R®=0.99997

300

250

200

150

44 rg |0 El

100 -~

50 +

o 5 10 15 20 23 30 35

SE (pg/mL)

<& 3-65. Fucosterol Z&S& 2= group 2>

(Y4-3) Group 39 244 A8 A3} : Fucosterols Z+7+e] w2 ZAsta HPLCA ¢34
} 7} A

F
AFRE AeAe o 19 FBAFe AFRHL 099 ol do Aol g

S



<X 3-12. Fucosterol I|3HX &

22 Al group 3>

Fucosterol
Group 1 -
mL = T (ug/me) o3HA
Cal 1 -1 2.0 7.85 73.50669
Cal1 -2 3.5 13.74 138.06985
Cal1 -3 5.0 19.63 195.90820
Cal1 -4 6.5 25.52 258.88654
Cal1 -5 8.0 31.41 320.38330
JI20] 10.43526
y 85 -7.50572
R 0.99980
ERRE
Group 3 vy = 1043526 x - 7.50572 (R? = 0.99980)
HFHA ag=
Fucosterol®] ZlAMAd A S 3
350

300 -

250 1

150

&R ok

100

50

<% 3-66. Fucosterol

W= L0435326% -7 50572

R = 0.98SE0

= (pgfmL)

22k JJell= group 3>
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(2}) Fucosterol®] 2 AAAIS #3543}
<H 3-13. =2t FE=E= HEHAIE SEZ D
XA E Fucosterol
S22 o122 y 2H R?
AEAEAE A 10.39944 -6.04211 0.99999
MNMLAE 2 10.40713 -6.30050 0.99997
MEHEAIE 3 10.43526 -7.50572 0.99980
o Fay 10.41394 -6.61611 0.99992
HEHEX 0.018856 0.78118 0.00011
g dd y = 10.41394 x - 6.61611 (R = 0.99992)
(3) A4 AlE (SA)
71 AYEFEEAN =55 F Fucosterol A ¢
O ZAHETFEEAN 255 7ML FHAFEEEY 40 T 160% WA e AddS &3
@ AXAG APE&AY ZA| - AEFEREAN FE2ES 47 oF 452mg, 79.1mg, 113mg,
1469mg, 180.8mgE A &3] FH3 v WerZo] o 50mLE g ol Zhzt EERAl g oA
71522 40%, 70%, 100%, 130%, 160%°l 333t 5=,
E ey
zz2
45.2mg 79.1mg 113mg 146.9mg 180.8mg
MeOH MeOH MeOH MeOH MeOH
50mL 50mL 50mL 50mL 50mL
(40%) (70%) (100%) (130%) (160%)
<& 4] 3-9. JHA=SDRE FE=E= HEH AESM TH>
= 7} AATFERAN 25 HAA Hg &
Group 1 Y F+&E2AE =55 © 456mg, 79.1mg, 112.6mg, 146.9mg, 181.1mg
Group 2 AYTEEAEE =55 47.0mg, 80.0mg, 114.5mg, 150.3mg, 181.9mg
Group 3 A TFEEAE FE5E ¢ 455mg, 81.0mg, 114.2mg, 146.6mg, 188.4mg
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() A4 Ad (SA) A3t

(-1) Group 19 ANGA DA} : ARTERAN FEES 47
of Feske]l AAAe AMeAAL W 1) FuAFe] AFR)ES

[e)

=

DIEEREIEIE R

<H 3-14. ZHASZAE 5= AEE Al

ACPLIR L =52
Group 1 —
mg I3HA
cal 1 -1 45.6 68.94000
Cal 1 -2 79.1 127.32918
Cal 1 -3 112.6 183.09711
Cal 1 -4 146.9 240.79781
Cal1 -5 181.1 295.84940
J127| 1.67430
y HB -6.09365
R 0.99982
A2
Group 1 v = 167430 x - 6.09365 (R® = 0.99982)
@ HEFA 28z
| AEt &R Rl == 20| Fl Mg AlH 1
350 -
|',r= 167430x- 609365
300 | R*=0.99982
250
|
ElZDEI
E1SD
I_-||
100
50
a i
0 50 100 150 200
BHEY (mg)

<8 3-67. 3HAsZAEL FE= AEY

AlIE 2= group 1>
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(L=2) Group 29| #4134

0.99 oo

KeR
T

o] A FR?)

—_
file)

40427
._._A-ﬁ8909,_|
26827
al O~ oo
m{m x| R0
M o X5 RS
N
Kk — T N ™
N~
- ol ©
o N2
=4 o | ™
Of 828
4l — e
:l
ol
7590.0.5.8.9.
E N~ oY 8 o
48111
212845
1 T T O T I Y
Q
w11111o=__m=_2nn
G S 3|3 |®|3|D|>
OO |0 |0 |0

0.99998)

(R

1.68122 x - 5.63137

Group 2 vy =

il

e

o

o

HdAE 2

350

1.68122x%- 563137
R*=0.99998

Y=

300

250

1l

200

o
5
—
B R

100 -

100 150 200

EHZ (me)

0

I group 2>

o AlE 1eH

-

(Y4-3) Group 3¢ 244 A

0.99 ©]

kel
T

A2l A F(RY)

o

¥

-19)

)

el

B

—~
fite)

TO
NI
o
v

o

"

jari
o
R
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RS2 QU FTEE
Group 3 —
mg O3HA
Cal 1 -1 45.5 69.94803
Cal 1 -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
IE=p) 1.66479
y ¢ -4.68778
R 0.99987
AP

Group 3 v = 166479 x - 4.68778 (R = 0.99987)

@ "AEFD ad=

TS DR EE R0 MHAHE 3
350

y=166479x- 468778
300 R®=0.99987

250

200

150 4

JHre W E

100 4

50 -+

0 20 100 150 200
BHE (mg)

<JE 3-69. 3HA=SZANE FE=2 HEE A8 12HE group 3>
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MeOH
MeOH

(70%)

@ 20 ug/mL (100%)

® 26 ug/mL (130%)
— 76 —

50mL
10mL
50mL

Fucosterol
;F
™ 14 wg/mL




<H 3-18. Jo&2Aer =, dUN 2 1-3>
Fucosterol
38 & 012s% AHsE
14(mg) (Lg/mL) H3E= (E/f;}mL) =l ()
142.35092 14.3046 104.38
141.78622 14.2504 103.98
=8 A - 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
H z 104.14
HEEEI 0.40
RSD (%) 0.38
Fucosterol
Het ¥ OIEsST MHsE
(mg) (#g/mL) =85 (48/mL) S 6
193.85403 19.2502 103.94
192.77599 19.1467 103.38
NN -0 192.98732 19.1669 103.49
(100%) >0 16.52 192.32304 19.1032 103.15
191.96307 19.0686 102.96
192.03032 19.0750 103.00
H z 103.32
EEE 0.37
RSD (%) 0.36
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Fucosterol
et & OlIEsk ANsE
= el N ELC I vl B L8
255.85704 25.2040 103.10
255.15404 25.1365 102.82
N od -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
HEHXI 0.50
RSD (%) 0.48

@ Fucosterol®] Ao sk AUA L 23 A
2= BE 2.0% o]dtEA] Al FHN

R

Fucosterol 33 H %o A+

&)

<X 3-19. Fucosterol U|3 HA0| CHSH FYUH L THSHA>
Aol Fucosterol
wc 70% 100% 130%
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
63l 17.004 141.32999 17.011 192.03032 17.067 258.49329
Ho 17.002 142.00695 17.009 192.65563 17.047 256.92091
HEEX 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
k=P -
RSD (%) 2.0 % 0Olat
(th Bdrsmant =29 494 2 AEAd A3
O AETE2A0 FE2E5S 7HAL 7l 2 AR 7" BRoR TEEEY 70%,
100%, 130%°l &ldst= s=9 §ods XAt L3 HPCLEH o= 63] ®HE F913to
AlRdate] 4L FawdA gl gae] §FAARS ZHA I FAAZE 2 g ad o] g AdEAd S
gelata Juge FAasich
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=K
J;NO
e

0

Ot
i
Kk

-

J

0
<

oJ
R0

MeOH

146.9 mg )

113,

50mL

F79.1,

s

L

< 95.0% - 105.0%°] o] oF &

ol
BE
—_
fite)

o
4
o
g
%

i
=
el

!

<

oF

=
T

=9 &0 950 T 105.0 % ol e] of

FE

s

A}

darER

x
o

99.81
99.47
98.43
99.45
100.02
99.76
99.49
0.56
0.57

3l+2 (%)

o A4 H5% (%)

FeR

ARE (mg)
78.9510
78.6794
77.8595
78.6626
791174
78.9108

[
=]
KH

=8

P

126.64857
126.19419
124.82214
126.16602
126.92702
126.58130

791

(70%)

(%)

RSD
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HOURSEL B =52
Fst & (mg) IS RG-S AR (mg) 3l (%)
183.10977 112.6906 100.08
183.10812 112.6896 100.08
T 1126 183.10913 112.6902 100.08
183.05956 112.6606 100.05
(100%)
182.26566 112.1862 99.63
181.78645 111.8998 99.38
g = 99.88
EEE 0.30
RSD (%) 0.30
FHUIRSEAE =52
Fst 2 (mg) I3aHA AR (mg) 38 (%)
239.67029 146.4896 99.72
238.52347 145.8043 99.25
X 8 MH -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 = 99.74
HEEEX 0.35
RSD (%) 0.35
AEFERA FEE0 gaudd dd AUy 2 Ady 49
GPEEA FEE DIUdY] JUETEHAE BT 2.0% olgtEA 2 AguHe 49
Add el A&
<H 3-21. 3HPA=2AEE FEZ MTHAN CHe dLH L THEAE>
A& o) AUREDIE ==2
c 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
g 16.997 126.22321 16.989 182.73978 16.974 239.72272
HEHEXL 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
NEE=PIES _
2.0 % O|3dt
RSD (%)
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(5) H=34 (Detection Limit, DL) 2 A &34 (Quantitation Limit, QL)

= Fucosterol®] 24 A& &< 37§¢] Groups 7413 Z} Groupel Weh HZFd& 244 &

Zhzte] gepael 19715y AAE T
- olE 77t 3o AWM %o Bitghat v A dF EEAAZ Fato] ICH
A

FABNZ oldle] How AZHA 2 FARAE AL

o

e

ot

)

g

g
I

(7F) Fucosterol®] # &4

<HE 3-22. Fucosterpl2| Z&H>

@ Group 1 y = 10.39944 x - 6.04211 (R%=0.99999)
@ Group 2 y = 10.40713 x — 6.30050 (Rz=0.99997)
® Group 3 y = 10.43526 x — 7.50572 (RQ=O.9998O)
g dEo y = 10.41394 x - 6.61611 (9220.99992)
DN JIS019 HA 10.41394
Eo AaAMO y BHO HEET 0.78118
10 x 0.78118
AEskA (QL) = ————————————— = 0.75 pg/mL
10.41394
3.3 x 0.78118
H=3%A DL) = ———————————— = 0.25 pg/mL
10.41394
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6.09365 (R°=0.99982)

©
0
S
[
S
<
I

1.67430 x

1.68122 x - 5.63137 (R°=0.99998)

©
o
o
[
S
N
<
I

1.66479 x — 4.68778 (R°=0.99987)

©
0
S
[
S
w
<
I

=5 2z y = 1.67344 x - 5.47093 (R°=0.99989)
AN JISD19 HIA 1.67344
S Bl y EEH EZEHEIL 0.71654
10 x 0.71654
BHFRA (QL) = ————mm = 4.28 mg/50mL
1.67344
3.3 x 0.71654
HAZ=3%A DL) = ————————————— = 141 mg/50mL
1.67344
(th B9 @ AGFEEANE FEE F Fucosterol SHEEA] o] w3k e dolAd AldAw
Fucosterol (4.0 ~ 16.0ug/mL)e] HeJol A 244 D o] S5 AAE o A=Fs
Aol AxE ads] H kS Wl Fucosterol®] A= eHAl= 0.75pg/mL=ZA] ©] = Fucosterol &%
Al 71 559 20pg/mLe] 375 %ol sldsls wE2A, o] TR WZMA Aol A&
S g T AL
(6) Fucosterol gtk Wg]jdjo] A Az}
AGFEEANE =55 $9 Fucosterol % g dlo]A AlgdulHol| tfsle] =pA] E2ubH S
HESH Ay b33 Zo]l g & 4 o Ao FESREANE gaF wEgold AlPHE A3t

stohal A,

() Eol A @

- AYGFEEAE F2EE £9 Fucosterol A|FEHAS WS uw AFEEE MeOHol A
Fucosterol®] 3= ¢} AHS &<l 3 A3} o5 #4311 3+ Fucosterol ¥ 327} H XA &
0= AL s, =gk Fucosterol Ewdd, ATTERANgA S F4E&E 950 -

105.0% Z=A] ¥ A
(h A8 A

o
i)
rlo
Jim
o,
oX,
o

0] S o
MHE =2



- AXAZ A G A= Fucosterol®] ¥x 3 Groupel 244 Alg -8l
ARE AT 3 Group BF F5d AA4S thehle] B Algwel M4 )
2 YER S

== Fucosterol®] A5 (R) = 0.99992

= AaFERAl 22820 A4S (R = 0.99989

il

Hlus] ®Woks W 29 3FE&2 950 T 105.0% o W qrel dlow, s FirTEHA
7F 2.0% olst=A 2 AldRe] e A9 &+ USdH

() HAAZFAAZE B v ad el g AL 2 AdA

- A 2 AU 7R AlEFE=8A(70%, 100%, 130%-84)S HPLCel Z+7Z; 63 HhE
Tt doj F 18708 ARvtEIH T Ao FAAF B v Ao i FdiE

A B 2.0% olst=A AEAAS Feld U AN

(v}) #A =34 (Detection Limit, DL) 2 A #374 (Quantitation Limit, QL)

- S AAAI DA 2 HFAS ol&ste] ICHOA A= WHoe= HE3ADL) %
A (QL)S T3 .

AN
&)

Fucosterol BAFEEAN FE2E

A e 0.75 pg/mL 4.28 mg/50mlL

HE3HA 0.25 pg/mL 1.41 mg/50mL
(vh) " 9]
- Fucosterol(4.0 ~ 16.0pg/mL)2] 9ol A 7—%‘4‘1/‘3 9 AEHAgo] o AyE Ao HF
stAle] AE 33| HkS uw Fucosterol® A=Al = 0.75u8/mLZA ©]= Fucosterol ¥
FAE 71E F=Q 20pg/mLel 3.75 %l 3H‘%5P‘c SEEA, o] Fro WA AFA ol 3l
s ¥ T AMS

DADT A, Bg=210,16 Ref=off (FUCOSTEROL MVFUCOSTERCL{MW) 2013-07-08 15-47-201201 30763000008 0} DA A, Sig=210,78 Raf=alf (FUCOSTERDL M\ﬂFI.ChSTF ROLIM V) 2015-07-D4 15.45-49/201 30703000021.0)
maLl meLl

BD B0

17013

o 5 ] 15 0 miin o 5 10 15 20 min

<& 3-70. Fucosterol? HPLC <8 3-71. JHIR=2 Xt FE22

chromatogram> HPLC chromatogram>
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m1>

8. AATFEEA N gt A EW u|5t &3 (/n wvitro)

Lan

7h AFABAREE o] &8 AWAERS £/ 43 UH

(1) 3T3-L1 AWAFAEL FH]

3T3-L1 AWATHAELE vIALFLY (ATCC) o 2HE Fujste] A A&319S.

3T3-L12 AgAEe] tAtAA S Agste dHoll 2] o] &¥e= AEZFEA, 7] Axe &

7h e s AAE o] A FH o] ghikete] HYhe {fEoHA H

E /M Zlow AZHe 24E A7) AlEo Ageds wl, Alxe] E37t &5 Fduw

27 & 24 Ae®E & F A5

(2) 3T3-L1 A+ EAZERSY £33 7=

ubg-2 A A A EZQ] 3T3-L1S 10 % BCS DMEM HiX| & ¥ 37 C, 5 % CO2¢ =719

A e S, 3T3-L1 AFAWAEE 24 well plated] 5x10%/welle] ME $2 B33 &
Aol wd 2d Et B #FAARE. AFAEAEE MDI (0.5 mM

3-isobutyl-1-methylxanthine (IBMX), 1 uM dexamethasone, 1 ug/ml ¢&#)E X3}al=

10% FBS DMEM #jA] = A" 3 A st fr=skelal, wieF 48 AIE #1

Adedo] ¥ 10% FBS DMEMCe 2 ol& &2t vl Yatsl <.

% FBS DMEM #l oo wAsta 2| WA X

25, 50, 100 ug/ml 5=7+# AHelsta, #3171 oA

wEE =

(3) & d= O (Oil Red O) 94 & &4

_I_/

=
kel
Lo
N

o

100 96 confluency

4]1
o
il
S
o%ﬂ

Aol %4 AEE B 8 oddE 0 AL AN, ) AFAGAE 25
SE N AR AdAEe B AR 09 A= 0 A4L Fd 1480 Ang
& Bol Selelela, ARAE 44 AEE 510 nm FREAA AX] 23 @ Awe Fg
4395

Undifferentiation Differentiation

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




(4) Real-Time PCR

A EZ 23 Ao C/EBPa2t PPARy:E #3F © AW A Lo A 2 ko] F7lstar ol
o] obt] £ 74Q1 (adipokine) 59 Wd %= F7ietAl H. AWAE 3t F= WH I mpzrA]
2 AGTERAN ANsE AY ¢ F 8Y wt #3E AlA C/EBPa¢t PPARy, AWAlxE i
sl #oJst= FHAAES wd HEE Real-time PCRZ 3915t w3l7F 93] =
3T3-L1 A5 PBSE F+ W Al"3 ¥ Trizol (Invitrogen, Carlsbad, CA, USA)S Yo]A A
¥ = g3A171 % chloroform (Sigma, ST. Louis, MO, U.S.A)S Y3 13000rpmol A 15%3F
LA Y5t AETdE AAE. S AT isopropanols 41> & HHEAIA RNAE Azl
T od®E= 13] AlFste] RNAE Z¢3to] 5% RNAE 1 ug AHE38to] ¢cDNAES AT
% SYBR green?}t primerE ©]83}¢] Real-time PCRS F33tgon, thxd FHAAZ=
GAPDHE AH&-3H%

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

o

ol

Target Primer sequences Accession No.

GAPDH 5'-GTATGACTCCACTCACGGCAAA-3" (sense) BC083080
5'-GGTCTCGCTCCTGGAAGATG-3’ (antisense)

PPAR 5'-CGCTGATGCACTGCCTATGA-3" (sense) NM 011146
¥ 5'-AGAGGTCCACAGAGCTGATTCC-3’ (antisense) B

C/EBp 5'-AGGTGCTGGAGTTGACCAGT-3’ (sense) BC058161
* 5'-CAGCCTAGAGATCCAGCGAC-3’ (antisense)

v ; 5'-AGCCTGGAGAAGCCGCTTAT-3’ (sense) M. 009805
lponectin 5 -TTGCAGTAGAACTTGCCAGTGC-3' (antisense) -

5'-CATGGCCAAGCCCAACAT-3’ (sense)
aP2 NM_024406

5'-CGCCCAGTTTGAAGGAAATC-3' (antisense)
o 5'-TCAACTCCCTGTTTCCAAATGC-3' (sense)
Resistin 5'-TCTTCACGAATGTCCCACGA-3' (antisense) NM_022984
5'_CTGAGATCCCAGCACTTCTTGA-3" (sense)
Fas . NM_007988

'~GCCTCCGAAGCCAAATGAG-3’ (antisense)

(5) Western blotting

PPARy, C/EBPa, Fas @93 #d He&= AWM X 23 F% wHy o] 3T3-L1 Alxe
MBS ol Ao ® Aesta, AMPK 14F8F Ale= MDI wiAel AlRE 30+, 1417F, 24
78 3AIZF AZHE R AP ste] MEE PBSE F W washstal RIPA buffer (50 mM Tris-HCI,
pH 8.0, 150mM sodium chloride, 1 % NP-40, 0.5 9% sodium dexycholate, 0.1 % sodium
dodecyl sulfate, protease inhibitor)& ©]-&3le] A¥XE &3JA At 13000 rpmoll A 303
A et dAs F5 AHste] 8 % SDS-PAGE gels o] 83t #7|d-ssta d7] 4
5 @A =S membraned] ©]E5A 7l & 5% skim milkE ¥33= TBSTE blocking 3+
<. 17 @A (PPARy, C/EBPa) SantaCruz, (AMPK, ACC, Fas) Cell signaling¥} 2=} &4
Cell signaling®. = WHgA|Zl & ECLS T3l 7 dwdeo Wy Y& B-actin®] A BX=

ulastel % 7kehsl -
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(1) AVTERAN FEE 492 A AR 2ol
Oh ARPERAN FEE Awe FEE AP 23 oA &
vhgo) ATARAL JT3-LL AEFE o §3to] Ay ALR Rahold 2P FA

A3, 38 FEF dEza Axed nls] darsZAt FE5E 20, 40, 60, 80, 100% ol &2
FEwodA = dEHoer E3E JANTII= AT HEs S

14 I
= ;
8
g 12
= el
= ] W 20%Et0OH ext.
- 10 1
ﬁ © 40%EEOH ext.
-_
= B 60%ELOH ext.
=
£ 6 B BO%ELOH ext.
-E 44 B 100%EEOH ext.
=
L

3

. |

Mone 0 25 50 100 ug/ml

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

() BETEsRAn 35 298 ARAE 3} oA &3
@O DCM, 50% MeOH, 90% MeOH, Hexane, EA, Buthanol, DCM/aqua interface, 90%
MeOH/Hexane interface, BuOH/aqua interface fraction &4 &<l

@ 3T3-L1 M=ZoA AEFEEATE fraction 3t A €4S SR8 2 A% E3t&
=3k 2 AlE9 H ] Hexane, MC, EA, BuOH =

A vrEbRaL ] EAZolA 39 A &5 7H 53 Ao vE
2HE AEsE fractionES #5d w

1

wekd A7 237 7HE 3 Ao #ld (2™ 3-74, 3-75).

o

J{m
O

N

1A =

fraction©l] 4

G40-32-1 : DCM ext

WG40-32-1

£ weioszs | GA0-32-2 1 50% MeOH ext
i woioazs  GA40-32-3 : 90% MeOH ext
%10 | BG40-32-4 G40-32-4 : Hexane
‘g 8 - HGa0-325 G40-32-5 : EA
-E 5 G10-326 | G40-32-6 : BUOH
E 4 esesT G40-32-7 : DCM/aqua interface
~ 24 caoE G40-32-8 : 90% MeOH/Hexane interface
(N | | Mes0E2S . ;
0 ; T T 4 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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~ @ o

=]

WG40-61-1

0]

1 G40-61-2

WG40-61-3

w -
L

meiieid G40-61-1~5 : EA fraction

EG40-61-5

Lipid contents (Fold induction)

]
I

Mone o 25 50 100ug/m|

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

Lipid contents
(Fold induction)
o
o
i

N
w
1

0.0-

Control{vehicle only) MDI MDI+G40 MDI+G40 MDI+G40
25 ug/ml 50 ug/ml 100 ug/ml

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

7.54

5.04

aP2 (Fold)

2.5

0.0-

204

Adiponectin (Fold)

+

50

10.0+
=1 i
g 75
e
& 5.0
m
w
O 254
0.0
+ MDI - + + + MDI
100 G40 (pg/mi) - - 50 100 G40 (ugimi)
154
z
£ 10
L
@
0_
+ MDI - + ok + MDI
100 G40 (ugimi) = = 50 100 G40 (ug/mi)
4
---3- o
=
(<]
-
w 2]
[
e
1+
ﬂ_
+ MDI - + + + MDI
100 G40 (ugmi) - - 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) A& 228 60% +4 FEE 93 PPARy, C/EBPa, Fas, adiponectin, SREBP 243

G40 (ug/mi)

- 0 50 100

-+ + + MD
o < PPARy

‘: < Adiponectin

< SREBP

———— | < [-actin

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

O Aeramad 60% F4 FEE o AL Fae] FAESH fAUEE #ela]
= = st ¥ PPARy, C/EBPa®] 7%}

2]
2odd e J=9 adipokine mRNA F32 @S A8t A5.(Ld 3-77, 3-78). 19

Hol 5ol AA oM SolHoR WS = F34 markere] TE ]
darerant F4 FEE o8 qAES Fdsdls. eud 2 VddME ddTER
Aol ofs] oAlgE E1EA o, SREBPO 49 F7tste AES HAS.

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

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

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

O AMPK+= q, B, v A7FA subunite2 450 5. o5 AMPKa+ catalytic subunit®
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2 Thr172¢ 14tst= AMPKE €4 stA| 7l vl T83% 938 3. AMPK7E Q14Hst &
of dAsted AS TSt e G4 A AREs] G e] o] F7h3t
Acetyl-CoA carboxylase(ACC)+= acetyl-CoAE malonyl-CoAZ ®HIA]AH X4}

7%= @A 24 AMPKe| 9 & <lxtaEw 2 Ao oA, A tEEAuto] A HEA o

-~

re

glojA] FA Al =AU A 4TS s AMPKS] Qabste] 9@ FiA dolny] 94
MDIZ AWM EFLIE FETH sAld AEdFESEAT 60% T4 F55 100 ug/mls A
TAES] #3E FEstHA FEES 30w, 13 2413 33X AIZFE R A2 3 & AMPK Al &%
oA o vhd AT RIS A S (11 3-80). 1 Ay AGTFEEAES A2 ek 3083 1
Az A AMPKe] 1487y 7H S7bske AS 908 & A S
16
E14
12
=
-‘50_8 -
k=
506
E 04
SIriinin
0 - - — - - - .| —
| | Phospho-AMPKa.
| |Total—A}\ﬂ’Ka
[ e c—— — — — | p-ACTIN
Aoyt — — + — + - 4+ - 4+ - 4+
Time (min) 0 5 10 15 30 60

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

Relative intensity
(vu. Diff.)

2 -

154
Z- g )
o WE N NN N .
| | Phospho-AMPKa

| | Total AMPKa
|—-— —-—1 B-ACTIN
Con Diff. 25 50 100
A= 2 A (pg/ml)

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

@ F AR AYAZES}E FEFH SAlCd dEFEEARS 50 ug/mlE A g st Zb A



ZHE 2 phospho-AMPK®] %S western bloto2 ZA3 Ax AU EEAHES A gstd 5
i, 102 AMPKae] JAHs7F dizatel vlsl] Fasks o] YErst oy 60+ At
TEEAS AEs AdtodA 71 Fe AMPKa9 Q4Hs7F YERSE S o FaTER At
HE 50 ug/mlS 168 AHystax sz s A3 AMPK <I2ts7t #dasts AS &<
SF
16 -
E14 -
E12 4
£10 -
E 6 -
% £
0 | . . .| L _-__._l_
| - - . | Phospho-acC
| . i | Total-ACE
[ o — . c— ————— o | §-ACTIN
goqgegt — — + - + - + - + - +
Time (min) 0 5 10 15 30 60
<Jdg 3-82. The effects of ACC phosphorylation by Sargassum muticum
(Yendo) Fensholt>
14 -
112 :
£ |
ZE08 -
2506
£E
35 04 I
= |
02 -
ol— 1 N O
| — | Phospho-ACC
| e | Totatacc
|-————1 B-ACTIN
Con  Diff. 25 50 100
ATt O X (ugiml)
<Jdg 3-83. The effects of ACC phosphorylation by Sargassum muticum
(Yendo) Fensholt>
@ AMPK:E ACCO Q1%hsts fxsdle] ACCEAS Yol AWEdA S oJAAZ]. ol Ao+
ERzre] ACCO Aol WA= J3Fs dotr A ACCO serine 7999 14Hs A=E

western bloto. & =#3 A3 AMPKS} vl7A 2 A FSE et ACCO 212kstE A 71rd
o

FEAE A5
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100ug/ml
10
l 1
54/ A
g
17] L
3 6 ' I Woanss - G40-9-3 : fucosterol
% ] 1G40-14-3 - G40-14-3 : Grasshopper ketone
o4 HG40-20-5 - G40-20-5 : (-)-loliolide
E 34 WG40-19-2 - G40-19-2
2, . (3S,5R,8R)-3-acetoxy-5-hydroxymegastigma-6,7-dien-9-one
11
. I 2 L
None o 25 50 100ug/ml
12
=10
4 1
2 5 e - G40-25-42 : Saringosterol
3 F#640-1035C | . G40-103-5C : dehydrovomifoliol
% 6 - B E40-65-2 - G40-65-2 : 4-hydroxybenzoic acid
= i WG40-36-5C - G40-36-8C : Oleic acid methyl ester
E 4 BG40-110-1 - G40-110-1 : 3-hydroxy-apo-13'-fucoxanthinone
2 5 ] S - G40-45-1 : Apo-13'-fucoxanthinone
o I o
MNone 0 25 50 100ug/ml
12
E“
z I - G40-20-3
£ R : 50,6a-epoxy-3f-hydroxy-7-megastigmen-9-one
g 0208 - G40-20-6
-E ) : 5-hydroxy-5-propyl-3,4-dimethylfuran-2(5H)-one
=

—r —

50 100ug/ml

<& 3-84. The effect of Sargassum muticum (Yendo) Fensholt pilot extract

on differentiation in 3T3-L1 cells>
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HO
G40-25-42 (compound 7)8 +%

(b AYAE 23 oAz
ohg0] AT A A E
43, BeE fEF gx
AA A w7F vhebet

ro
w
—
<
=
—_
o
X
Fel
oy
il

Lipid contents Fold laduction)

- 50

Control(vehicle only) MDI MDI+Saringosterol
25 ug/mi

Lipid contents (Fald Induct jan

+ + +
= a0

Control(vehicle only) MDI MDI+HAF
25 ug/ml

<& 3-85. The effects of compounds on differentiation in 3T3-L1

o] § 5}

+ MDI

AN AL Bsjolx
G40-25-423} G40-110-1& 5%

100 Saringosterol (pg/mi)

MDI+Saringosterol
50 ug/mi

+ MDI
100 HAF (ug/mi)

MDI+HAF
50 ug/mi
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MDH+Saringosterol
100 ug/mi

MDI+HAF
100 ug/ml

cells>
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(6) &= 4 (Saringosterol) 9] #Zg&7]d AT

(7h) AetEEA A EE¥ F &5 F (Saringosterol) o 23k HTF #HE {-A
4
75+ 75+
T —
— =]
@ 50+ S 50
o 5
<
&25- .625_
0- 0L — | S
2 + + +  MDI 7 + + + MDI
- - 50 100  Saringosterol - - 50 100  Saringosterol
(pgimi) {rg/mi)
400+ 25000
190004
. 3004 e T 130004
% 8 7000+
5200_ T 10004
& .E 20—
® g
100+ € o
0- 0~
= + - +  MDI B + o+ + MDI
- - 50 100  Saringosterol - - 50 100  Saringosterol
(g/mi) (pgimi)
800- 10.04
T 600
° . 1.5+
L 400 b}
c [<]
= 200- u
% 20- 2 5.0+
g 15 w
5 2.5
b 10+
5_
0- 00 MDI
- + + +  MDI - £ % % :
- - 50 100  Saringosterol - o o M (Smmerd
(ngimi) &
<18 3-86. The effects of extracts of saringosterol on PPARr,

adipokine mRNA expression in differented 3T3-L1 cells.
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¢

2,
s
o,

(Saringosterol)ol] 2]gF HgF el chulz dbe o

Ho
kol
i
w

() Ae-ERApb A e E

&

&=

Com {ug/mi)

C/EBPu expression
{Fold)

PPARy expression
(Fold)

- 100

0
S 337 v . ] =
= = 50 Saringosierd - - 50 100
e = =

[« Adiponectin
: = 50 wo  Saringossml
{pem}

| & [(B-actin
<& 3-87. The effects of extracts of saringosterol on PPARr, C/EBPa,

adipokine expression in differented 3T3-L1 cells>

1
+ &

w

{Fald]

Adiponectin axpression

=

g =4 saringosterol®] A2 7hAo] FAAYESHA
AUEES gAs7] A&l AHATFAMEe] £3E FEstiA FEE5S 8Y <t
¢} adipokine mRNA F72#F &H&dS &Rle s S.(19
= Z

o] AYAIE &3l A

(7) AH+<5 25292 Saringosteroldl A #8] ¥ #F compound®] A|W&E3} A A
- Mixture 3}&&<1 saringosterololl Al HF GAEAQ 659 3FES Este] AR} o
A G4e 9 23 T2 oA AREs} A4 &5 de AR e 1
2t compound 2, 35 AT =l AMEEAHl UEEE. AWAE 3

AEEH et FEE A9l 43RG L.

<H3-25. NFME =3t AH &>

7= 3tet=23% 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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24 37 43

oF

ANgo o

o
-

=)

m
A

e

7184 10-153|/hr,

gy

7 AFEE9 AbS

]
—_

Polycarbonate A}

A5 EA A4

tel MTD (Maximum Tolerated Dose) Al

22 60%

T4 FEES 50mg/kg~2000mg/kge] &7}

2=

:F_
olH 7] £

o)

=

o

i

o £=ZFXAA (MTD : Maximum Tolerated Dose)
C57BL/6 male ©}

okl =

|

A
L

KeX
=

il

M4
oo

W
ﬁo

%0
el

I
0

Ol
(HO

3-26. MTD

IT
a

No. of Mouse
10
10
10
10
10
10
10
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Treatment
Vehicle(Saline)
RS2 X 500mg/kg

[y

RS2 X 100mg/kg
TS 2 250mg/kg

[

RS2 X 50mg/kg

[

I

PRS2 R 1000ma/kg

RS2 X 2000mg/kg

cC
i}

C|
C|
C|

o

[e)
5 C|

o
5 C|

[}

o

o

2
&

o

2
[=]

2
2

2
2

Group
[
[V
VI
VI




o
373 Tt & AES RE FE gty dF 2 dAEAS AAE FES 3IE
i AAAZ & o) AaZ 2 ukH St &St HuigmozRE AP dAS g aAdl
EDTA7} E°& AW Yo 325454 (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), Platelets =73l th Assr £4S dAS A&
715 o] &dte] @RS AHAT v A SEEA 7] (Hitachi 7020, Japan)E o]-&sto] & of 9
Astalx el GOT, GPT, Total cholesterol, Triglyceride, HDL cholesterol, LDL cholesterol,
LDH, Creatinine, IP, BUN, Albumin, Total bilirubin, GlucoseZ ¥24]3}% <.

(2) 223
(7h 35 & AT WsFI AAGES SAT Ay BE FoldolA dixa diH Fold AT

sh vhebubd e, AR AAE BAEA 2ehe (E3-27).

Changein body
Body Weight(g) Body Weight(g)
Dose ‘Weightat end of Mortality
(first day) (after 3weeks)
Study (g)

Vehicle 214+0.3 24.5+0.8 3.1 0
50mg/kg 21.4+1.0 242409 34 0
100mg/kg 22.1+1.0 251+1.2 3.0 0
250mg/kg 21.6+0.7 247 +1.2 3.1 0
500mg/kg 21.140.8 23.5+1.1 24 0
1000mg/kg 20.7+0.9 242+1.2 3.5 0

2000mg/kg 206+1.2 238+ 1.5 3.2 0
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() 2+ ALl a9 AASN D724 2 D W Aste A4S P Ay B4
ol gk At AR EA S (F 3-28, 3-29).
<H 3-28. 3HIA=s2AE === 3F U=EFN = 424 21>
WBC ( Xlﬂaf'pL) RBC (Xlﬂﬁfp.L) Hemoglobin (g/dL) Hematocrit (%)
Vehicle 6.78 + 1.11 871 + 1.85 13.36 = 2.79 4232 + 8.98
50mg/kg 6.74 = 2.01 896 = 1.5 13.69 = 245 4373 £ 7.62
100mg/kg 6.77 + 1.78 9.47 £ 061 1447 = 098 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 9.35 £ 0.77 1447 = 1.18 44.59 + 3.73
2000mg/kg 6.24 + 1.65 9.43 + 0.31 14.49 + 0.44 45.02 £ 1.27
MCV (fL) MCH (pg) MCHC (g/dL) Platelet (Xll]apr)
Vehicle 48.57 £ 0.77 1535 = 0.13 31.58 £ 0.42 10085 + 24942
50mg/kg 48.74 = 0.78 1524 + 03 31.26 £ 0.54 954.6 + 233.62
100mg/kg 4934 + 0.55 15.26 = 0.24 30.94 + 0.34 939.8 + 217.98
250mg/kg 4819 = 0.5 1528 + 0.15 3173 £ 03 10623 £+ 19988
500mg/kg 4795 £ 05 1549 + 02 32.29 + 0.53 1117.1 + 280.14
1000mg/kg 47.68 + 0.6 1547 = 0.16 3247 £ 0.22 1089.6 + 285.88
2000mg/kg 4776 £ 0.79 1537 = 0.14 322 + 0.35 12599 + 148.88
<H 3-29. € dsistzs 2>
GOT(U/L GPT(U/L ot Trigk id dL
yeceride(m
Ll () Cholesterol(mg/dL) - Sty
Normal Control 08.72 £ 5.12 31.290 + 1.12 13037 £ 20.14 102.11 £ 9.62
50mg/kg 106.27 £ 4.48 ITESE 2.14 15522 + 18.95 103.47 £ 12.21
100mg/kg 11717 = 5.14 22.51 + 2.18 13854 £ 16.24 129.45 £ 16.25
250mg/kg 91.84 = 693 3535« 321 116:83 + 25.01 9192 + 1132
500mg/kg 9226 £ 421 36.79 + 2.54 142.84 = 6.84 90.76 £ 14.02
1000mg/kg 108.79 + 2.16 42.49 £ 3.65 126.83 £ 15.02 97.95 + 9.85
2000mg/kg 101.10 £ 5.62 34.01 £ 2.14 15312 £ 19.32 §9.12 £ 1136
HDL (mg/dL) LDL(mg/dL) LDH (U/L) Glucose(mg/dL)
Normal Control  79.71 = 525 9.89 = 1.12 128.53 = 25.75 1582 + 14.21
50mg/kg 69.39 + 13.26 887 £ 2.51 12035 £ 15.24 1544 £ 22.21
100mg/'ke 6525 + 11.95 825 + 1.51 138.15 = 16.38 1682 + 16.36
250mg/kg 66.38 = 9.61 8§94 + 041 13921 + 17.24 15206 + 13.65
500mg/kg 71.25 + 684 804 £ 1.21 118.04 = 19.21 1576 £ 15.68
1000mg/kg 6823 + 11.87 741 £ 0.39 12325 + 11.Z71 1486 + 14.94
2000mg/kg 65.21 + 10.87 755 + 0.99 12524 + 16:25 1453 + 14.74
BUN(mg/dL) Albumin(g/dL) Total Bilirubin(mg/dL) IP(mg/dL)
Normal Control 236 = 0.1 1.88 £ 0.11 0.040 = 0.001 9.21 + 0.80
50mg/kg 236 £ 09 195 £ 0.10 0.014 = 0.001 9.65 + 0.39
100mg/kg 259 1 12 185 £ 0.07 0.025 £ 0.002 106.12 + 042
250mg/kg 275 £ 16 1.87 £ 0.06 0.036 = 0.001 8.14 + 0.59
500mg/kg 26.6 = 0.9 1.88 = 0.07 0.052 + 0.001 8.36 + 0.12
1000mg/kg 281 £ 16 191 + 0.11 0.062 + 0.002 9.17 + 0.95
2000mg/kg 262+ 2.3 1.89 £ 0.05 0.047 £ 0.001 9.14 £ 0.10
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t}. DIOI mouse modelS ©| &% in vivo $H| T 84 H7}
(1) Ay

6F% 9 C57BL/6 "$-28 AFol ¥ o wdsta o ke Hity wFAAIL H538
T o
[e} =]

A ct 2l =2 v=d= (50, 100, 200,
400mg/kg) d7Fol & 6573 AdS Ao AT AsgdAFES F 33 S48l

of B 2 WA s A& 10% Formalinel 1178 &k
k| &

Group Treatment No. of Mouse
| a2 10
Il tHEZ2(HIotr ) 10
I Xenical 6mg/kg 10
v CLA 80mg/kg 10
V AEHRES2XHE 50mg/kg 10
VI AHAES2XHEE 100mg/kg 10
Vil B HAES2XHEE 200mg/kg 10
Vil B EHFAES2XHEE 400mg/kg 10

(2) 2423

: Normal Control
: Vehicle

: Xenical

: CLA

: 50mg/kg

: 100mg/kg

: 200mg/kg

: 400mg/kg

00 g O O b W N+

<Y 3-88. =2 AtE

I
1]
1Ho
im
(=)
HJ
E
o
P>
M
10
=)
40
|>
o
0gr
>
gl
o
EJ
il
]
VvV
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(7hH HPFE upe-2E o] 83 AUTERAEE Rty R A A EeHa

O 653t Ay Aole} 7/ AdFEEAN FEES sEHEEZ FoJd A7} vehicle Fo+
M E  11.84g9 AFol kst Wk AugEEANE F=EE 100mg/kg, 200mg/kg,
400mg/kg ¢ &Fow Fold TolAE zHz: 10.14g, 9.86g, 9.66g2 AFE7HE e
)2 (vehicle Folt)ol] Hl&l] AT A vl &o] 27.28%, 31.78%, 34.99% = E a7} &
ZEom (F 3-31), o] WAAWe E¥Xws dolry] 98 Rudx, vskxd, Bt

stA e A Ee SAT Aot v A2 yEkd (5 3-32).

<H 3-31. 3= FHZY HXZ2 MsSzh s>

Change in body
Body Weight(g) Body Weight(g)

Dose weight at end of Inhibition rate (%)
(First day) (after 6 weeks)
study (g)

Normal Control 20.0 £ 0.6 262 + 2.0 5.61 -
Vehicle 21.0 + 0.5 329 + 23 11.84 -
Xenical 21.1 £ 09 306 £ 2.1 951 3739

CLA 213+ 08 313 £ 15 10.07 2841
50mg/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 £ 09 307 £ 32 9.66 34.99

<H 3-32. =2

T

SWZ 2 LIGHRIZ(A), ROSXL(B), SUSHAL(C) =& AMS>

(A) Lot g =& ANS
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
50mg/kg 1.023 £ 0.189 21.0
100mg/kg 0.934 + 0.350 219
200mg/kg 0.888 + 0.204 314
400mg/kg 0.796 + 0.258 385
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(B) 2HsXY =8 AM=
Epididymal fat weight(g) Inhibition rate(%)

Normal Control 0.544 + 0.144 -

vehicle 1.502 + 0.269 -
Xenical 1.490 £ 0.250 08
CLA 1.248 + 0.386 17.0
S0mg/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

(C) =octXg =8 AR

Peritoneal fat weight(g) Inhibition rate(%)

Normal Control 0.143 + 0.045 -
vehicle 0.737 £ 0.090 -
Xenical 0.546 + 0.132 25.9

CLA 0.497 + 0.193 32.6
50mg/kg 0.507 + 0.061 31.2
100mg/kg 0.470 + 0.145 363
200mg/kg 0.483 + 0.072 34.4
400mg/kg 0.445 + 0.100 39.7

of ol e g 2 AFE; ] R
222 vlH St JEsle] B ozRE A3 &
< FEaAd EDTA7F &9+ AdHe] o] 4254 54%(BECKMAN Coulter,

O
offt
il
o
ol
ol
pall
i
I,
i)
1>
>,
N
o
(o]

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 433, @ +84 23
RE FoAxe HAAERAA FEE Folok BdEol 54 3 uE 9SS Ued=s F94
¢l 2 Wk AR A Fe (GF 3-33). @ At Ay uAdFY AR FEQA F
FH2HEY FAE SAAUERTO 176.37£19.90mg/dlel  wFA 400mg/kg FATANA =
161.12+14.34mg/dl°| 1o dF FAHAAW 9A] SAAET 109.61£16.70mg/dl, 200mg/kg

Folito Al 4898+17.3omg/dlE S Z e Hl&] A 7AE JEFA(E 3-34).
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3-33. DXEA0IZ =

<H

T35t DIO | modellA 2RSS

Dre=E=E 0

SAEA 2>

-|0||

WBC (X10%/uL)

RBC (X10%puL)

Hemoglobin (g/dL)

Hematocrit (%)

Normal Control 707 * 147 9.53 £ 0.53 14.73 + 0.84 45.78 + 2.68
Vehicle 7.82 £ 1.78 8.89 £ 0.60 13.42 £ 095 41.64 + 2.79
Xenical 6.83 £ 141 8.66 = 032 13.12 £ 0.44 40.78 £ 1.67

CLA 7.73 £ 2.56 9.00 = 0.84 1349 £ 1.30 42,47 £ 3.65
50mg/kg 6.20 £ 2.37 8.20 = 201 12.26 + 3.01 38.47 £ 9.43
100mg/kg 6.76 £ 2.54 930 = 0.78 13.96 = 1.24 44.02 + 3.80
200mg/kg 6.78 £ 1.80 952 £ 041 14.10 £ 0.50 4432 = 1.94
400mg/kg 6.43 + 1.15 8.90 = 0.25 12.98 £ 0.42 41.94 + 1.01

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

Normal Control 48.03 = 0.48 1547 £ 0.28 32.20 = 0.42 842.89 + 166.59
Vehicle 46.88 + 0.38 15.09 + 0.40 32.22 +£ 0.78 1036.67 + 434.40
Xenical 47.08 = 0.43 15.17 £ 0.24 32.23 =+ 0.49 1089.33 + 290.86

CLA 4722 £ 0.70 14.99 + 0.22 31.76 + 0.48 1107.22 + 589.56
50meg/kg 46.90 = 0.39 14.96 + 0.27 31.88 = 0.59 863.67 = 324.48
100mg/kg 4730 £ 0.78 15.00 + 0.22 31.69 + 0.33 913.89 + 368.35
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. 2XgA0l2 RES DIO | modeldild BHASZ2ABIFEE T = MatstEA 2
Total Cholesterol Triglyceride
(me/dL) (mg/dL) HDL (mg/dL) LDL (mg/dL)y

Normal control 109277 11 44 64288 67.0322.06 6.67+1.72
Vehicle 176 371950 10961167 94 83%2 82 7.59£0.99

Xenical 17213+23 36 75.95+18.68 90.65+5 30 693098

CLA 1556929 63 77.01=13.12 88.43=733 966=2.04

50mgkg 161.12=1538 80.09=19.60 88.60=513 691=2.40

100 mg'kg 156.78226.66 T0.26=20.93 87382971 T7T38=154

200 mg'kg 170.72£29.13 48981735 90.62=7 28 6382245

400mgke 161.12+14 34 742811555 94 49+3 93 5.69+172

Total cholesterol Triglyceride

nNormal
controd

B0
) I
g+

Xerical

vehicle  Xenical

Normal  vehicke
Control

<8 3-89. LXFAOIZ2 Y=

| L 100 4
150
100
a
50 .
g ; ] : ; ; o

CLA somgfkg 100mgfkg 200matkg 300meke

HDL

somgkg

100mgfkg 100mg'kg 300meig

Ot ASl HIB*

Normal
Control

15

Normal
Control
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Somgfkg 100mghke 200mgfke AD0mEiE

LDL

cLa

Vehicle

somgflg 100mglvg 200mgfie 400make
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—

Agke] f1d= #Ao| o]f¥= FWASA G (Atherogenic
(Cardiac Risk Factor, CRF)& 9]
At 2 Ay SRS ZH7) 0.63+0.07, 1.63£0.0791 ¥t A= ¢ CLA Foa2
0.79+0.19, 1.79£0.19°]11 2 400mg/kg Fol ol A += 0.71+0.14, 1.71+0.142 S ol H]
af AAT FAE vEol Ada ddtdx: 37t s AoE o4tH.

O Wwom g Adw
A%

Index, AD<} A& 34

= o
i
v
1:10
j&
1>

OPN

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

(total cholesterol - HDL) ORE = total cholesterol

Al=

HDL - HDL
<H 3-35. DXHAQIZ2 REE HRAHNME sBISA =, dE22AS X 240>
AT (ratio) CRF (ratio)
Normal control 0.63=0.07 1.63=007
Vehicle 0.86=0.19 1862019
Kenical 0.85=0.16 1.85=0.16
CLA 0.79=0.19 1.75£0.19
50mgkg 082=011 182=0.11
100 mg'kg 0.79x0.11 1.79£0.11
200 mg'kg 0.87=0.19 187019
400mgkg 0.71+0.14 1.71+£0.14
Al CRF
30
15
10 20
) ] [ I ' I I ' ' )
pp e W WL - . ——
Normsl  Vehicle  Xemicsl  CLA  SOmgfks 100mefks 200mglke 200mghke o y !
Control Normal Vahicle Henical A SOmg/kg 100mgfkg 200mgfkg .lil:lmg."lg
Control
<8 3-90. DXEA0Z2 RLE UIRAUHAS A2 Hegd Al 25>
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(t}) % Leptin, Adiponectin Ato] E7}Ql =H 24

[e]

S|
O A WA EZo| A v o] vt TodtE S22l leptin adiponectin®] 3

dF5LsE 54
sk A3} vehicle ool A leptin®} adiponectin®] &%= <ol H|&| FAAWZEFO = ALE
¥ CLAS A F+&EEAE 400mg/kg Fo]wol A= tha wa ko] ZHAaE+«= Aoz 3elygl
S (29 3-91).

A) B)
Leptin Adiponectin
20 4
o 0 . I I I
Vehicle 400mg/kg Vehicle 400mg/kg
< 3-91. ZHA=2X8 EW 22| Leptin, Adiponectin &8 H S 1t>

A3 (/AW H&E 94 F @4 &4
q

2ol 5 FEshH A vehiclewt Fodk Aol TFERF A
920l A Hoyx| o] AW A ¥ AL 18] 3l vacuolations o] YERS oY CLA ¥
A

Vehicle CLA

400mg/kg

AHEL>

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

P
A
02
=
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@ AW =AEA A3

O AWzx4] (Epididymal fat- 332 % Subqutaneous fat—3] 3% %, Peritoneal fat—5 %3}%]
el =AY EA A vehicleWt Fodk ATl A= Zb AAIER vacuolationo] =
StA HA G Aol BlE] AETEEAN 400mg/kg FolwrelA CLA FoatrHt Sojd Al
HAo] AA S Folas S A (19 3-93).

Epididymal Fat

Vehicle

Subqutaneous Fat

NC Vehicle

Peritoneal Fat
NC Vehicle

<1 3-93. FuAAY, F5pAY, Bk we] HRE 254

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 T4.03£4.34 49.34+1091 115.20+3.67
CLA 74 80+1.16 18.29+1.43 58.17+12.39
400mg/kg 60.63£12.90 22.33£1.09 63.96+10.19
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3} vehicle Fof 7ol A
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<H 3-38 JHs2AE SN A28 MSEa s3>
Body Weight(g) Body Weight(g) SiaRp bty
Dose weight at end of Inhibition rate (%)
(First day) (after 6 weeks)
study (g)
Normal control 359+16 432425 73 -
Vehicle 20.7+16 314+15 1.7 -
xenical bmglkg 35.5+3.0 39.7+4.4 43 41.68
CLA80mgkg 35625 41.5+4.6 59 18.98
100mgke 36.0+23 424+28 6.3 13.50
200mglkg 36.1+23 41432 34 26.22
400mglg 35.7+28 40.3+3.1 46 37.38
<H 3-30. FTTL2NY S0i20 NSHNY, SoUENY, SDSNY EX oA
(A) TotTe == oiNg
Subcutaneous fat weight(g) Inhibition rate(%o)
Normal control 0.30+0.08
WVehicle 1.46+0.26 =
Xenical 0.99+0.27 322
CLA 1.33£0.30 5.6
100mg kg 1.58+0.35 =
200mg/kg 1.25£039 13.8
400mg/kg 1.08+0.17 258
(B) R =& dAMs
Epididymal fat weight(g) Inhibition rate(%o)
Normal control 0.62+0.12 =
Vehicle 244027 =
Xenical 1.94+0.44 19.3
CLA 229+0.23 50
100mg/kg 248016 =
200mg/kg 2.15£0.30 10.3
400mg/ke 2.04£0.57 153
(C) =atsiNgy =5 XS
Peritoneal fat weight(g) Inhibition rate(%o)
Normal control 0.29+0.08 =
Vehicle 1.07+0.21 =
Kenical 0.83+0.13 22.7
CLA 0.82+0.20 238
100mgkg 1.16+0.24 =
200mgkg 0.98+0.21 21
400mg'kg 0.85+0.12 213
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(b AEFERAAN FE25 FoATolA Y A B AsEsE FR]EA
O &S st AAAZ F olAaZme H}H gtol]l 7 Este] HErjdw o v T I
S #F&aAQl EDTAZ Eoile AdHel wol d7A-&7=54%(BECKMAN Coulter,
USA)E o]83to] 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 =439S, d1+84 Ay
R Fode] HAARERAA FEE Folof vdd duA Sl WS R e sk

3-40). °o]%F EFS ®eEstel do W uAEFTY FAARIFERA F FHHES AT

A3 SAYET 19455+11.31mg/dl, YAz (Xenical FolT)ol A= 173.8omg/dlQ] wHH
o]0

GTEEANE =55 400mg/kg Folwol A= 1564.90+£1648% AT HAE YEMA
(3 3-41)
<H 3-40. DXLA0Z2 R&Est DIO Il modelflAl BHASLSANEIFEE &0 = E4124 Zib>
WEC (x10%/uL) RBC (x105/L) Hemoglobin (g/dL) Hematocrit (%)
Nommal control 5112153 9.76+0.69 14.19+0.90 43144341
Vehicle 4042153 0694035 144051 4307+174
Xerical 270144 8.82+1.12 12.86+126 10.40+3.73
CLA 270144 935+0.70 13.49+0.89 4164+290
100mgkg 2.73£0.70 9354020 13.51+0.31 42.56+0.63
200mgfkg 2.63£0.78 8 80+135 1281+188 40.16+6.13
400 mg'kg 3165106 035+0.67 13.29+0.96 41514305
MCV (fL) MCH (pg) MCHC (g/dL) Platelet (x10%/uL)
Nommal control 4629+1.03 14574016 31474059 1100 86+422 82
Vehicle 45361068 144340.18 31.8140.40 096.43+203.98
Xenical 46054211 14.66.£0.63 31.81£0.30 831.50+407.08
CLA 45.64£0.62 14445030 31.66£045 115543£166.74
100mg'ke 45.53£1.05 14464042 31.76£0.33 1186.14£232.56
200mgkg 45164120 14.40+0.40 31914032 90843 +307.74
400mgks 44.41+0.80 14204023 32.00+036 1177.57+114.32
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<H 3-41. DXEA0IZ2 7EE DIO I modellA BHASZAEIFES T = MaistE4 ZIH
Tty T Cialcieral HDL (mg/dL) LDL (mg/dL)
(mg/dL)
Normal control 39.37+1205 137.23+415.90 75754918 817+2.58
Vehicle 49.96+12.75 194.55+11.31 81.67+1023 10.07+1.76
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£11L70 8.31+£1.57
100 mgkg 48.55+12.26 196.06+18.82 82.02+6.74 995+2.14
200 mgkg 47.34+12.25 194.52+13.11 76.79+12.48 9.54+1.77
400 mgks 37.63+£12.58 154.90+£16.48 72171714 6.76+£2.19
Total Cholesterol Triglyceride
250 80
200 60 -
T
150 =
2 s w0
= 100 E
20
50
a o i
Nomal  Wehicle  Xenical CLa 100maglkg 200mgskg 400mgfkg Normal Vehicle Kenical CLA 100mg/kg 200maikg 400mg/kg
Contral Contral
HDL LDL
100 L
T 120 4
]
10
— 62 - B -
= =z
g g
E =
20
a a .
Mormal  Wehicle  Kenical CLA 00mg/kg 200markg 400maglkg Narmal Henical Cla ThOmg/kg 200mgikg 400markg
Control Control
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O HF At AdaAA Ao F= AAH ol &HE %”—”.@ﬁrx]—’?(Atherogenic

& 791 8 %] 4=(Cardiac Risk Factor, CRF)Z t}&9] 2o o&to] AArkdte] &

SANETFES 77 1.38+0.23, 2.38+0.23¢1 wWbH AW ISR FEHE
1 ERE

19£0.22, 21940222 S izt vl8l ATHEE 3-42, 1 95).

5
&
#
20
—\9 Hﬂ

- &7 82 5= (Atherogenic Index, Al), 4 & #9]3 =]4(Cardiac Risk Factor, CRF) #4F2]

Al= (total cholesterol - HDL) CRE total cholesterol
HDL - HDL
<H 342 DXNFA0|Z2 REE IRAMAL sWASK =, 22X =82 U>
AT (ratio) CREF (ratio)
Normal control 081005 181005
Vehicle 138+023 238+023
Kenical 126019 226+0.19
CLA 1142029 214029
100 mgkg 142+036 242+036
200mgks 166029 266£029
400mgkg 1.19+0.22 2.19£0.22
Al CRF
20 A 30 1
25 A
16 4 T
2.0
12 I .
2 =15
E 2
08 4+
1.0
04 4 05 A
00 - 00 -
Mormal  Vehicle  Xenical CLA  100mg/kg 200mgikg 400mgrkg Mermal - Vehicle  Xenical ClA - 100mg/kg 200mg/kg 400mgrkg
Contrel Control
<IE 3-95. UAHAOIZ FYE OIRA0N0AML A2t HEsyY 9 s>

(th DIO II H9HF % w92 2 dof| A micro-CT 54

O "% f% vk EdoA micro-CTE T3 vl ERE HJsds. 589 55
= YU (Axial) ¥ B (Coronal) 0.2 &g 3sle] Ao sjdsts WAS Hepoz {7

S, tziel e AdTeEAN Aelwdld AgPAol oA

23, 400mg/kg SFANA AAFA AFFA AAEAES FAT 5 AN
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O A HAF A Er|xo] WA 2 A Qo] #AoJst= T 2EQ leptin® adiponectin®] &
TEEE =A% A vehicle ool A leptin¥} adiponectin®] & ko] zHzb 28.22+1.86ug
/ml, 16.14+1.73ug/ml, FAdNEzTo 2 AFEH CLA Folo] 13.10+0.22x¢/ml, 10.95+0.91xg/md,
AEFEEAT 400mg/kg Folato]l 14.67+1.63ug/mb = EdA o] tih fgaxe AoRE g9l
HAde (17 3-98).

- Leptin Adiponectin
20
30
15
20 10
N l . 5 .
g 4 - " a
Normal Control Vehicle 400mg/kg Norral Contral Vehicle 400mg/ke

<Y 3-98. U2 ANE EWHZ2 leptin, adiponectin &4 M 1>

O AT =9 7F zF 9 Aurx2S AE39] 10% formalino] 5¢ &< 1A A7
*= =

S qm FAR 27 EPol=E A FEAS. 22 ol =+ xylene, 100%, 95%, 90%, 0%,
70% ethanol®] YAIZ g3tetdy) -34S AZ £ hematoxylin?} eosin®. =2 33} AxZZ

S A A& AL, permountE ©] &3
M= Azl Ai A AW
400mg/kgE Fol3t ol AWFE
Sk A"} % 2] (Peritoneal fat-3&-9}3}%| ¥ Subqutaneous fat-3] 84| %, Epididymal fat—4-3L3F=
Aol BA Ad v wG e WA E WA o] Bukaxdk 117.8+36.6(X10° mm?), 38R
41.8+12.8mm°, F-3L3HA W 71.0£13.8(X10° mm?) 2 Ao HubalA] ) 56.8+19.1(X10° mm?),
73k A % 35.6+9.9(X10° mm?), F23A 515+7.3(X10° mm?) el Hls] FEatA FojEo] 9
= s g T F dflen, TEREAT 400mg/kg FAToAAME 98k 49.4+9.8
(X10° mm?), o]k 23.614.1(}(103 mm?), F23A 740£17.8(X10° mm*)Z A A E 9
Hf d4o] dAstA AAH= AoE e

of HQl3 & dn|Fdow #Hze v|vlo] FE%¥ vehiclew
AHor QI AMFTIst AFHJoW HaFEEaut
™ =

71 0] =k

1

4

=

it

A AolA R SR Foj=

AN
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Normal Control Vehicle 400mg/kg
<8 3-99. DXHA0Z2 RLE ORAS 2EXE HIE SM AFK>
Epididymal Fat
Normal Control Vehicle 400mg/kg
Subqutaneous Fat

Normal Control Vehicle
Peritoneal Fat
Normal COﬂthI Vehicle

<Jdg 3-100. JX&A0I2 mee OtfAS 08X,

<H 3-43. DALA0IZ2 |RE& DIO Il modeldllA BE2=2XEH ST XA ZHE>
Epididymal Fat Subqutaneous Fat Pefitoneal Fat
(X10° mm?) (X 10 mm?) X 10 mm?)
Normal Control 51573 356+99 568191
Vehicle 710+138 418+128 1178 +366
CLA 529+150 142 +31 669 +239
400mg/kg 740+178 236+41 494+98
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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 w5
MORTALITIES
% 0 0 0 0
CLINICAL SIGNS Normal a3/5 5/5 5/5 55
SEX ¢ FEMALE
GROUP(mz/ke)
G G2(500) (301,000)  GA(2,000)
N 0/5 0/5 0/5 /5
MORTALITIES
% 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 - GTI5-00442 SEX © MALE
GROUP(mg/ka)

Day -
G 1(0) G2(500) Ga(1,000) GA(2,000)

0 23391 = 791 (B) 23163 745 (B) ABLIT = 706 (B) 2271 x 675 B)

l 26090 + 794 (5) 26479

736 (B) 26253 + 701 B) HBOH + T8 B

7 2460 + 1399 (5) 29868

794 (5) 30123 + 1296 (B3) 2049 < 1574 (B)

14 33349 + 1957 (5)  341.04 1103 (B) 34527 1746 (5) 33455 + 2205 (B)

(B

=5

SEX : FEMALE
GROUP(my/kg )

Day
G G2(500) G301,000) GACZ,000)

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

1 20071 = bHeH (B 20460 + 755 (B) 2375 £ 951 B) X281 £ 546 B)

7 21879 + 736 (5) 21828 + 676 (B) 21316 + 1729 (5) 21862 + 969 (B)

14 22701 £ 1695 (5) 2355 £ BI15 (B) 22624 =+ 1886 (5) 23349

1284 (5)

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

SUMMARY OF GROSS FINDINGS

STUDY : GT13-00442

SEX @ MALE
GROUP(mg/ks)

ORGAN SIGN :

G1(0) G2(500) G3(1,000)  G4(2,000)
All organs Normal 55 55 5/ 5/5

SEX | FEMALE
GROUP(mg/ke)

ORGAN SIGN

G1i) G2(500) G31L,000)  GACZ,000)
All ongans Normal 55 5/ 5/H 5/5

Number of animals with the signs / Number of animals examined

g

8

340 4

320 +

Body weight(g)

260

240

220 4

300 +

280

—o— 0 mgkg

Male

Female

Body weight(g)
nN
a

200

<JdE

Body weight changes of male rat>

3-101.

Day

200

190

180 -

170 .
T 01 7 14
14

Day
<JE 3-102.

Body weight changes of female rat>
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<JE 3-103. 2IMEE AMES I8 AMHS AHE>

@) AAAEA DS 9T 7

<H 3-47. = AHS MEE>

ARIZE 1 (1.25g/1<) ANHS 2 (2.59/1<) NHE 3 (HZ=ASB)
= 1 8HE B sos (%) 1 8= 3 sos (%) 1 e B s (%)
(mg) (mg) (mg)
Ao RS 1HEt 223.5
_ 208.3 46.3 416.7 92.6 49.7
=y &2 (2g)
S ME 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

(2) &5 2HAe] 7] Zke] 5t
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ooy Fue) 2% Al mARE g}

ofr
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12. QA A LAY

)
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;g o
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w3,

(2) 23 B4 U EE HAF BPANA MIB-01S §3UE Folstm Fo AT AT

g WstE Soto] w2 &S AAstuar §h

gh AT U H oA

(1) AT @ W 19414 5+ 604 |l wke] BMI 25kg/m” ©]4F 29.9kg/m” ©]3te] @A = w]
A A

(2) A 30 (MJB-01 25G+ : 10, MJB-01 1.25G* : 104, tix< : 101%)
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4y

(1) IRB &0 9 IHHBAI 7

AHHEAEAEAM

T £ BT GYTOIN TMIB-01TRES ASTY 7158 A HEEE ¥ S
U7 FERHNT, QST AYUE, SYUSEY qHUARENE

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

NEAYMNHE 2014-MJB-01
HE(ZEW) 1.1 (2014.03.25)
R i b

AT

UMY

B

£ ARESAUAUMLE 719 AU
£ UHSSANNYME NUT DANWAIEISA 2 DASNAUSTA BIAHSAS N
ABoBENTNY HYS SNGE IUSE INTL FILE AYSIAL HUABOIHAS| MF
M3 £0 20| DIEE 482 Y27 YEOAHU 3WE < 2B SAYSEM SPHASUC
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Protocol No.2014-MJB-01
Version 1.1(2014.03.25)

CONFIDENTIAL

SUAHHSAEAEN N

HITt == AT GARHA "MIB-0IS 82| HELY 7158 2 HHEE
SHREBAR | ool wn Dun, Sy, OB, HAGT, RVHSHM o
= - B2 = EAY
NEg=en
4 A 7 2
o9 75 X o o
17 83 H2 E= BAF GYX0IM MB-012] HERY JI5Y ¥ o
AHHSMNE |2 27
= = |25 % 8|8 E= IBHT YTNHAM MB-OLE BEYE SOl 9
HES HE Y H=E B¢ fus 8 2
A 8 i A |TYE STRAHEY, AT, UGS, SYUSEY QUoNESAY
g8 % < HE BAAtE W= 30 o (AMHAD: 100, AEBE: 106, SE 100),

20%2| YBE 1 Al 2L 1204, & 360

OF 194 Oj4 o 60M OJPre] BMI 25kg/m® 0|4 299kg/m’ 0[E19 P

o
¥ A3 s oy oy
- AE8S 13 MJB-0L 1.25¢/Y
NE4Y B2
- AIYU8Y 22 MIB-01 259/
O 4 § 9| - o=z MB-010g/Y
20Uy | 4EEMY 48 OrE HY F 28 4T 3089 3TaY ST F 6T
$ o 7 p|g LRIy A? foBOL
Z Q% 92 F 14T (&3=Y 2F, YEHEYIN RF)Ft 2250 FH
N " 7 B 3632 iy XAUXE SHE=H HEd: 7|9 o F oY Do, F
VHEEME TN H= REPMF2ESEH 223 Oy 288 e
EPYEsl=3
MEIE (EHAHES Oge 25 7Fg TEsieof oy
1) O 194 0|4 9 604 OJTt9] &, Of
# 3 A |2 uor 2o BMI25 kg/m? 0|4 29.9 kg/m? O|BHY! B[Pt CHAMAL
3) YoyE, 28 9 ASAY D20R £ 220] LEs HQER
4) HESAESM 4B F28 QU
HEIE R =Y HUE HETE QYT 2 930 Bo¥ = A
H o9 7 g|) #ZRY LTS B I 270 s QYR

2) LAWY YEE S8 FYNE EFSL +F/7] YYO 140mmHg 0[O
L} 0|27 Yu0| 0mmHg 0|4 X T= AU XEH F HERD
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Protocol No.2014-MJB-01
Version 1.1(2014.03.25)

CONFIDENTIAL

L Ojz=HE RESY Xt
3) ANYST2: TEHYo AEE HE FU X
4) LYY 71E HHE FY FRT 52 YU IH=22 AU HIY QYR
5) RF5 MY YUEYS UDZESTRE GEES SA MY == ¥
RO Fos B0 UMHL FHE WD U= @Y
§) BEEH HTTA TUEHAL, WONTAY B H EMEY EE 9
40 70 QEE FYAQ |EsE 2 2 QAaEE, B8 =214
2j0p7} ¢ TYFY YR
7) WE W LA, AST, -GT)7h WO YSHHED 258 0|42 AL
8) ®H creatinine $:X|7} 20mg/dl 0| 4% A$
9) A33Y OF 374 OjWo HUXNBHESHAE N 4FAHA)
U2EH, DY, ATE LEHESO|EXFE, YHED, HI-CHO0rE, MO|
DRYUED HE=22H 523 4580 B¥E & + U= YHE ®Eg
=
233d 0| 37 OIUN 5% O1FY A=SHY MBI UAAY X
£321Y OjF 67 O|U0] AT ZYE A LY TBEAH 89 £+
E0|L} 715 AH @0 Yo A QYR
23219 O 67 O/U0] MIBHYRY, WYS YIBY BusSH
23 2@, YUTE)O| A VR
233 0| 54 OjYf 48 S TE XSS L HO| Y= X
YR E= HRPOHLU AYYIT F SIS DULHE MY HE
EF2o1X] G Y7 Y2 478 TUHS BE2 271
T WY O|Wo| CE ALAIYO TOIT AYO| AUE BX}
4o 223N TE2R S8 ¥ & OF 2R DEEE ¥R
EENS ANSF & O, ANEHSMNY U0 2HYUSICI B Xt

10
11)

—

12)

13)
14)

15)
16)
17)

GIEx7F 2HEBAYN ZOE HE MR2Z S5, AHM0 O3 ¥
23 ZT F TME M E OUT HRETE BOHEDL HE7IEY nED
Digxt0] S5 259 HHEO

S YEE QY= L2F7 MNEME ZE= QEMNES HEBaA 2O

NR e w Y ¥e 2 TE ve 4
(D-14) (D0) (D42£5) (D84=5)
2388 ¥8 SRYHEUYE Rig- 4 EEYE
= #
@ 1% ?lEE ®7 (Primary endpoint):
- HE 28
A E 2 W7D 2% 715 B (Secondary endpoint):

+ DEXAE 53 AX|Y(Fatk) T2X
+ HE Z27
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Protocol No2014-MJB-01

Version 1.1(2014.03.25) CORKIENHAL

= HEEXEMD T8

»  HEYR M) Z2F]

= BE/Y RO EH(W/H ratio) X

= B2 By Tam

« YR By T2

=  HHX ETotal cholestercl. LOL cholesterol HDL cholesterol. Triglyceride) 2t
AT

=  SHEX EHotal cholestercl, LDL cholesterol, HDL cholesterol, Triglycende) 2
S8

OIHEHBAY ME HE B N8 3, 88 12F 30 2YEE EA R B

BAEB ve ayg aNan 23712 YU OLRES ARG
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SMJOH 15-003 AL EEAH IRB SOP HI39X
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SMED E2A
; PR
i EER |
IRB No. |2014-05  |Protocol No.|  2014-muB-01 Version No.| 1.0

eIty

High == THE HEXNM "MB-01TEBS HECLE Jed X SELE M5 We
BRI, FEAHE, (FiE, ANLE, SHESEY WU AHASAE
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Phase OHAE O N2 O A3 O J4d O PMS O et2pl3 W JIE
L& Ko 36 9 (&2 213 B0a) 36 o
[ UMAE ANIAM B OST M3se 39 (HEhs 22)
W S8 A (Protocol) B OATNA NESE 580 O &9
‘W %A 99 (Synopsis) D080 Q888 AR (Z4%, A 5%)
A@AR W S20®AH (CRF) I EEEL R CEL )
BOGY% S9A W RSN Uaa (== 3%)
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(EEL TR (e 242) |
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> FNEIFNE 1EE ENE S 2B
&7 EHS pPNd & IeE JRE ZAaMNL dER 20, 80 § HEA B2E
ol BEDX e AMHNECE PIf RS SR80 MIENL EDNA RIIS= &
ANATUE B2 HANEE AT WD, DATEN JIN=EE JEOY) HEs YA o2 B

ERLIC S30 208 #8 7Y & 390 "SLTH 24, 420 "AEFS0H ZL8H =
ENE HE QA 2AF 'AIBSU2R YG0, e UBE AMBEH MEEIANI
HiE LI

* S@E 978 "R, AF s'AoE 2RARE 1RO TISSIAI ) HHEUICH

2RISR
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SMJOH

Varsion 3.0
November 30, 2010
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2) AHHEAH ZutE M

U HHEBAAZAGLE DN

Clinical Study Report

Bt B HHT QUTIM "MB-01"S 82 HEZY 7184 ¥ HULR
WoHS7) S RO, RAUSWE, OFE7E, AYUE, SYUIYY
U AHEBAE

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

2014 108 14%

CONFIDENTIAL
. EspevmEpEleeENRE 0 0 |
B AgZTEIME 19| A 7Y ME
YUCH 8Bl 2 BWHSSE ABHN YUSU 670 SHUEO A= WeE B AYS

=

=157 #E HMHESRS) E= FAHHINAL AEE AAGIE FEST BACHEG
GF ®2i§ 20BuUCh ReAE Sl /X7 27H0 £ 7IGEUC § 3AM &2 20|
= 2 IGEE TN E= 2EHOE ANRFHAHU WET ¢ ASUL
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Protocol No.2014-MJB-01
Version 1.1{2014.03.25)

CONFIDENTIAL

SUAHXSAEAEN N

HIY T DT GUXNAM MB-OUSES HETY TisE 3 HULE
HAS AR I HE TEOIE SEAHUY 0SE7HE. HYOE SYUSEY 9
e 5 H AT EAY
AEoex
s B O
3 7 [ L - _ -
17 8% B2 E= BHET GUYTYM MB-012 HBLY 758 R o
UHFHBNE |2 B
5 T |28 5 9P = IAHTE QET0M MIB-0LE BYEE Fosiil R
HES| AT TY wsE B o 8% 2
A E d AT FRANY AFE7IE HYGE, SHUSEY QUIAFEMY
O o4 x & HE B7Hs o+ 30 6 (MEAZ: 100, AEBE: 1004, HAF 1044),

20%2| YBE 2 Al 2L 1204, B 360

P i - §

Br 194 Ojy 9 604 DTt BMI 25kg/m’ O 29.9kg/m’ O|512] WE
E= HEY 63

= AESF 172 MJB-01 1.25g/8

MENYE 3
- A|E8Y 22 MIB-01 259/Y
O E N 89| - =z MB0109Y
Fouy o AMEEMY 4EE O, HY F 23 47 3080 3VaY T F 6Ta
5 o 71 7|2 sy arsann
T Q% 92 F 14T A3y 2F, YHEYIIN RF)Ft 2255 FA
N o 7 B 3630 iy ZWAE E¥s=0 as 7|7 o 8% Oj4 HUEH, B
SIHFBMYE 24772 H= SEPAB2EREH 227 Oy 288 ZeR
W
MEIE (EHAHES Oge 25 7@y TEsieop oy
1) O 194 Oj4 OF 604 DI0e] o, of
2 3 71 |2 uor 7 BMI25 kg/m? 0|4 29.9 kg/m? O|BHO! H|PF CHAIR}
3) YT, £5 S0 HELY DR0%E £ DS LmE NHEER
4) PHEBANEESYAHN 4D B2 QEX
HeZIE CHBEH0 HuAs HYTE GuTE & 270 0¥ = A
H 9 72 @|D AERY [US T= 1 FHO| AL QR

2) AWY YEE S8 FUNE EFSL +T[7] YUO 140mmHg 0]40]
L} 0|27 YYO| 0mmHg 0|4 X T= AU XEH T HERD
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Protocal Moo 2014-ME-01
Clirscal Study Report (ver1.0)

CONFIDENTIAL

CLINICAL STUDY REPORT

ARHSAY 4]
(Study Title)

HE E= MHE QUNMAM CMIB-01THEBL HIZY J5E
CHEEE Hote7 fim DYD, SEHUE, eS8, fYU=E,
SSUSHS e YATEEAY

UHHBMNYE 48
{Investigational Product)

« A|EAE: JOP g Aura a8 (MIB-01)
« CRZ4E: Placebo)

AHHBAY CIRH2!
(Study Design)

SUTIE, RERHHYW  0EETHE,  HYUE - SYESg4
HESHEEAY

AREHFAE [YT
{Principal Investigator)

AREHBAE EEVTH
{Sub Investigator)

AFZEAE M1

o| 2%}
{Name of Sponsor)

o E7e SR
(Contact at Sponsor)

IRE £91%
(IRE Approval Date)

H=ENZ HE 39201449 03H 19
24 w3y 200144 068 23Y
34 #H- 20043 078 289

NHEHBAE NEY
{Study Initiation Date)

20144 028 079 (First patient screened)

UHEEMNYE E52Y
{Study Completion Date)

20144 078 09% (Last patient completed)
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Prorocol No: 2014-MJB-01
Clinical Srudy Report (verl 0}

CONFIDENTIAL
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Protocol Mo:- 2014-MIB-01

Clinical Study Report (ver1 0}

CONFIDENTIAL

<+ Qo
AMHB A HO & BHE QUM "MB-01"RES HEZY 7l & QHEE
HIME7] He TECIE, REAGE VSETHE, HYQE SYusHY o
- = H2HEEAE
UHEEMNY
1 9 7
UHREMNE
44 71 B
17 S HP E= YT QURIM MB-012| MEZY JIs4 %
UARFMNYY HTLE BASIA SHTC
5 H 2% BE: BT E= AHE QUM MB-01E BEYUE 545D £9
RO HE TY HHE S350 £uET SYE FYSAK IS0
A EH d A T REAYYE OBE7IE, HYUNE, STFUSYYS QU AREHSAY
XS WM o4 30B(MIB25GE: 10%, MIB12SGE: 10%, GIEZ: 10%),
= 20%° YAE 13 A 2T 1222 F 36Y0USH, MIB2SGEN 12T,
MB125GZY 128, Q=Y 1280 7 =HA2LL MIBIL2SGZHM 18
SSUBEE HA 5T ARMHVAEE BEIHIG
ol o 19 4 Ol4 Bt 60 4 O|TS| BMI 25kg/m? Of4 20.9kg/m? O|31S| H4
E= HEZY 4
MBS (CUTEE OHEe 2E 7|80 =HEs 00 #LL)
1) 2t 194 Oj¢ T 604 OIT2 o
H 3 71 8 2) T BT BMI2S kg/m? O1Y 299 kg/m? 05 BITH QAL
3) Yg¥Es & 58 ASTE ZRIY & D0 2ds AHER
4) DHEBAEEAMY MD ST QoA
Ho/7)E (Og =YY siUE ATHE QUXE 2 370 ZoE = 2
2Ct)
1) SAERY TUS E= I HHO| Q= QUF
2) AEY ASE HE TUYHE EFCI 57 YO 140mmHg 010
Hiup oj27] Yo sommHg O|HP At S JYY XEH F HER
A9 7= CEU CnRE RBEY X

3) AXYPSOF N0 ARES HE B2

4) TRY JE NEE, T4 ST 59 YRHNHSET % UT AR

5) REE AMDO, WAYYS UYISEGS, UYESK 59 4F == A
NSHOR 23 WHO YHL RS YD UL BX

6) BEEP, HTIA YHAAY, NONTAT §) T EAHRY £ o
40 7ITHE GEE RUAY HESE ) §° GANE 52 =Zag
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Protocol Mo 2014-MJB-01

Clinical Study Report (verl.0) CONFIDENTIAL

207} BiF] TYWEY BEAL

7) B W {RALT, AST, r-GT)7t B 42 MorHED 258 0|42 FHS

8) ¥ creatinine X7t 20mg/dl 0 g2 A%

9) &3 O1F 374E OO0 BV!ASH(EF+HAE I ANEAFHF)
UREH, LYY, AFE LHBOEHF, YEHED, HICHOI0HE, M0
DRYED, HEZEEH &2 A0 YEE € + U= UHE HE=
4%

10) 232y O] 374H O] 5% 0|42 SIEHQ HBUAT} UAW K

M A3Ed 0 HE oW ASTYE Hol LY TTER BY
@O|Lt 7IEF IR S@o| AYO| Uk CREF

12) 2321 O 67HE OlU0] HEEUSE LS, 4UD3Y, HYSY
2EHEg, POUEFTE0 U= B

13) £328d O] 543 O|Lf ¢ S T 3L ARE ¢ HO| U B

14) €% E&= FRFOHL MEZIL § SBFHY OUYLES MBE AS
ECITZ W@E 7rY7 oM FTE D1gRe K82 B7h

15) HZ 37HE OJWY O 2 AR o AW A= BN

16) 43 DEAY Hpicz 282 ¥ 4 ¢ o2 JOEE F2

17) BERL| £HSE £ O, DAHEHSAMY B0Y =ERYSICT T[OS X

= AHEF 12: MIB-01 1259/

SRR = AES8E 22 MIB-01 25g¢/%
QEN#&T - GER MB-0 09/Y
BROEE X OHEISAHBAEES OHF, XY B 23 N7 3080 3\EY FF F 6T
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I gMA EER F 14F(234Y 2F RSN 1257 282 HUSG,
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« HEILE
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« I E[Total cholesterol, LDL cholestercl, HDL cholesterol,
Triglyceride) Z2X]

«  HEHX E(Total cholesterol, LDL cholesterol, HDL cholesterol,
Triglyceride) 248
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& & A2k (hr) FE%(g) FETe(%) & 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

(44) Normal phase TLC chromatography

CM=10:0 CM=8:2 CM="7:3 CM=6:4 H] 3L
128 B
R 5ol
uv 4R Aol
365nm S
(C: chloroform,
M: methanol,
Al =
anis—aldehyde)
24
g
A8
e 60% EtOH, 12hr | 60% EtOH, 24hr | 60% <74, 12hr | 60% 574, 24hr
iy
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7l #E€25EH 71548 FEER EIRA € FE1H

(1) Ax #£2 (pine needles)® HxO, 20%, 40%, 60%, 80%, 95% ol &<

Oil Red O assayEs T3l F94 Ae &Aoo A=zl 80% o&HE H&Ed FEES A4

sto] GA4EAS Esta AAY] 94 A5 AT

(2) 8 ®wH . F£59 (code name : G42)8] AxE 5 Kgs o&ES=2 23 W& FE3199 2

WS ARG F ools I A FFVIE FF5H dEE FEE (1 Kg)e Eo

& FEES ST d9AIZl § CHoCly, EtOAc (G42E), BuOH (G42B)= &1l

g3tg o, CHXCl, +8&29 dste] nHexanel= #E3t] 50% MeOH (G42M)}
Z

n-Hexane (G42H)o. 2 z}z} =4

o

i3

2 &1 28955 d5 ol B8 F EA4o] g4
BuOH FZ&ZEo| tisle] activity guided fractionation¥®<S  ©]€3t%  column

chromatography 7" o2 #2]3 (=2 3-12~14).

G42 (Pinus thunbergii; EtOH ext, 1 kg)
| pattition with CH,Cl,/H,0
[ |
CHoCly ext. H20 layer
partition with EtOAc
partitiorl with 50% MeOH/He;i | |
EtO A t. (G42E H>O |
n-Hexane layer (G42H) 50% MeOH ext. (G42M) c ext (G42E) 2> layer
(119.6 g) (495 g) | partition with n-BuOH
I
n-BuOH ext.(G42B) H,O layer (G42W)
(81.7g)

<E4l 3-12. 3£ (G42) =29 22>

(3) =&Y 80% ddEs FEEE S4Ed 4 AZAEES 7] A FEES 9¥stn
column chromatography (CC)E &3 FAEZAZA L &FE2S

3 E (G42B) 81.7goll Widle] XA Diaion HP-20S ©]&3o] H.0, 20%, 40%, 60%, 80%,
100%9] o]& gl wel 67019 fraction (G42B-1~6)S oW, olF G42B-4, G42B-5 + 89 &
of thale] Sephadex LH-20 (°]5% MeOH)E E3dle] 6719 A%3 (G42B-45-1~6)S Ao
W, ol G42B-45-4 fraction®] dlste]  silica gel (70-230 mesh) CC (°]&7%
CH:Clo-MeOH-Water=30:3:1~6:3:1)% &3ko] 10719 fraction (G42B-45-4-1~10)2 Aol

.

o] % G42B-45-4-7 3 =9 3} reverse phase C18 CC (°]&7% 20% ~ 100% MeOH)=
23lo] 3letsE 25 B AA G G42B-45-4-8 £ & ths}lo] reverse phase C18 CCE &

[¢)

st sletE 1, 3, 4, 62 A g G42B-45-4-9 g E| dsto] Sephadex LH-20 %
reverse phase C18 CC= Edto] 3= b 7= +dlAAl o @454 2 AZAARY &

A9 HHe okl e (R4 3-13).

- 142 -



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.
CHCI3 : MeOH : Water30:3:1~6:3:1

1 2 3 4 5 6 7 8 9 10

RP.C.C. |
20% ~ 100% MeOH |

l l l l Sephadex LH-20
50% MeOH

-
N
w
EN
(&)
o —
~
©
©
N
o

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

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

—rrr i rri1r *+ 2 3 4
1 2 3 4 5 6 71

© —!

I Sephadex LH-20
Compound 3 505“ MeOH

RP.CC. |
40% MeOH Compound 6

| | | | | | | | [ I [ | [ [ I I | |
3 4 5 6 7 8 9 1 2 Si 4 5 6 7 8 9 10

-
N

R.P.CC.
RP.C.C. 20% ~ 100% MeOH
40% ~ 60% MeOH

1 2 3 4 5 6 7 8 9 10 1

|
Compound 1

-
N —
w

Y
(8}

o

| |
Compound 4 Compound 7 Compound 5

<& 4] 3-13. Isolation of compounds 1-7 from the pine neeldles of P. thunbergi>

(4) #E9 80% oletE FE=2 %‘f"é%’“ ‘3—% ?ﬂﬁ*é%‘éo 7] S8 FEEs sty
=l

=]
stal A A%k Hexane

O
:oé
e
>~
w ©
i,
f
R
o H
H>
ruﬁ
o
M
Ac)

column chromatography (CC
8% (G42H) 119.6g°l diste] %{]Xﬂ silica gel (70-230 mesh) CC (o]
Hexane-Acetone=1:0~1:1)& 535 14709] fraction (G42H-1~14)S Ao, o]F G42H-6
fraction®] ™ 3s}lo] Sephadex LH-20, reverse phase C18 CC % silica gel (70-230 mesh) CC
£ Est 3&E 89 95 wEAA 3 dAE4 B ARAAEY B AAe #AHL oot
Ea (24 3-14).

G42H

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14

XAD 7-HP
20~100% MeOH

Fr 11717 1T T
1 2 3 4 5 6 7 8
Sephadex LH-20
CHCl3:MeOH 1: 1

1 T 1T 1
5 6 7 8 9

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

1 2 3 4 5 6 7 8 9 07 N 12 13 14 15

-
N
w —
ES

Silica gel C.C.
| | |Hexane:Acebne10:1 ~1:1 |
1 T 3 I 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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Y. £33 4 datag T3 ZHAZA dLFEY Fx 13

() NMR data (1IH-, "C-NMR, 1H-1H COSY, HSQC, HMBC)E %3 proton¥} carbon®]
connectivity®l] gt A X % mass data®s ©]8 3 molecular formula®] &<lsti AAHH +=x
o tig datags 7]1&E w3 vl gl

(2) & A3

Oh AfE=d % FE2=d X 1% NMR 23

(D Identification of compound 1 (pinusthunbergiside A)

~ White powder; [alp™ -31.5 (¢ 0.02, CHsOH); 'H-NMR (700 MHz, CDsOD) § 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), 658 (1H, dd, J = 80, 1.4 Hz, H-6'), 492 (1H,
overlap, H-7), 466 (1H, s, H-1"), 410 (1H, m, H-8), 3.84 (3H, s, 3'-OCHj3), 3.84 (1H, br s,
H-2"), 375 (1H, dd, J = 11.5, 3.5 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] .

<JE 3-109. Compound 12 #Z%>
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<38 3-110.

"H-NMR spectrum of compound

<3dg 3-111.

"C-NMR spectrum of compound 1
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<& 3-112. <Jg 3-113.
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<& 3-114.
COSY spectrum of compound 1>

1]
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Fid

S

<8 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), 693 (1H, dd, J = 8.0, 1.6 Hz, H-6), 6.75
(IH, br s, H-2'), 6.74 (1H, br s, H-6'), 558 (1H, d, J = 6.0 Hz, H-7), 536 (1H, d, / = 16
Hz, H-1"), 408 (1H, dd, / = 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-OCHs), 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 (CDsOD, 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| %>

glzs i sEEEEE =3 3

316

< 3-117. « <12 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, CHsOH); 'H-NMR (CDsOD, 700 MHz) & 699 (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
(IH, 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 = 9.4, 7.7 Hz, H-9a), 3.85 (3H, s, 3-OCH3), 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, 35 Hz,
H-3"), 3.63 (1H, overlap, H-8), 358 (1H, t, / = 6.3 Hz, H-5"), 3.57 (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

o OHC oH
e

OH
HO

<J& 3-119. Compound 32 %>

W ‘ L
e s
E=EE LI ' P . A A A S A S —
<" 3-120. <=l 3-121.
'"H-NMR spectrum of compound 3> "C-NMR spectrum of compound 3>
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@

glucopyranoside)”

Identification of  compound

4

(dihydrodehydrodiconiferyl

- White powder; [alp™ +7.2 (c 0.02, CH;OH); 'H-NMR (CD;OD, 700 MHz) § 7.16 (1H, d, J
= 7.7 Hz, H-5), 7.05 (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-OCHz3), 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 (CD;OD, 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-H], 1043

[2M-HI', 567
[M+COOH] , 1089 [2M+COOH] .

<J¥ 3-122. Compound 42| x>

E

LEELEARE LR L LR E LR L L R SRR R L]
gl i e ———, | ———————————

]
<12 3-123. '"H-NMR spectrum of

compound 4>

CEEEH
/

i 33390 3 RN
NV 1 N )

R ]

o ool

<72 3-124. C-NMR spectrum of

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 = 1.4 Hz,
H-1"), 408 (1H, dd, J = 35, 2.1 Hz, H-2"), 389 (1H, dd, J = 9.1, 3.5 Hz, H-3"), 3.87 (1H,
dd, / = 10.6, 5.6 Hz, H-9a), 3.83 (1H, overlap, H-5"), 3.82 (3H, s, 3-OCHzy), 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, J = 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-HI, 983
[2M-H], 537 [M+COOH] .

A R AN AN al s ARE R a2 Aadges A 14909 4 llﬂiiii!lil!ﬂliilllil !
b e it e [ ettt TR T SPT 1 ~ehiaiaemaldeese
N e L
. 1 il ..JL i T A B B e T
<& 3-126. <8 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 (c 0.02, CHsOH); 'H-NMR (DMSO-ds 700 MHz) § 6.80 (1H,
d, / = 2.0 Hz, H-2), 6.69 (1H, d, J = 80 Hz, H-5), 6.60 (1H, s, H-2'), 6.48 (1H, dd, J =
8.0, 2.0 Hz, H-6), 6.07 (1H, s, H-5'), 403 (1H, d, / = 104 Hz, H-7), 391 (1H, d, J = 76
Hz, H-1"), 3.85 (1H, d, J = 7.6 Hz, H-9a), 3.72 (3H, s, 3-OCHa3), 3.71 (3H, s, 3'-OCHz),
3.65 (1H, dd, J = 11.4, 56 Hz, H-5"), 358 (1H, m, H-9'a), 3.47 (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-HI, 933
[2M-H] .

<Jg 3-128. Compound 62 #Z%>
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<& 3-129. 'H-NMR spectrum of compound 6> | <& 3-130. "®C-NVR spectrum of compound 6>
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<% 3-131. HSQC spectrum of compound 6> | <& 3-132. HMBC spectrum of compound 6>
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(@ Identification of compound 7 (isolariciresinol-9- O*B*D*glucopyranoside)6>

- 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 =
8.0, 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
(IH, m, H-8), 163 (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+Na]’; ESIMS (negative) m/z

521 [M-HJ .
i, | | “J
" - (W T
Bl EEEEE ” e i
<& 3-134. <& 3-135.
"H-NMR spectrum of compound 7> "SC-NMR spectrum of compound 7>
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<H 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

OCH3; 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 CD3;OD. The assignments were based on "H-'H COSY, HSQC,
and HMBC experiments.
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Identification of compound 8 (E-communic acid)”

~ White powder; '"H-NMR (CDCls, 700 MHz) § 6.35 (1H, dd, J = 17.3, 10.8 Hz, H-14), 5.43
(IH, t, J = 64 Hz, H-12), 507 (1H, d, J = 17.6 Hz, H-15a), 490 (1H, d, / = 10.8 Hz,
H-15h), 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]

N B PTT

R 11 I R

sls  slo
)

s o
I\
HoE

<72 3-137. S <72 3-138.
"H-NMR spectrum of compound 8> "H-NMR spectrum of compound 8>
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© Identification of compound 9 (dehydroabietic acid)®

- White powder; 'H-NMR (CDCls, 700 MHz) § 7.19 (1H, d, / = 8.4 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 (CDCls, 175
MHz) spectral data are shown in Table 2; ESIMS (positive) m/z 301 [M+H]; ESIMS
(negative) m/z 299 [M-H] .

Te

HOOC

<JE 3-139. Compound 82 #Z%>

M

<22l 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 ?
&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 CDCl; with TMS as an internal standard. The
assignments were based on H—"H COSY, HSQC, and HMBC experiments.
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6. &9 ANEALAE AR

7F. A EAE : dehydroabietic acid

(1) Dehydroabietic acid= Prinus%olA v =2 FoA 3 EZo] Sty Jd2 Hd
TARD FXrEDANA EAEE HEEA AE SR F9ds a8 of =

= =

= 7N do}% 3}147} AE AR AdHA Qe

Scientific Name Major Constituents

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

(3) dehydroabietic acid T3

X
H
HOOC
= A& Ca20H2802
CAS RN 1740-19-8
= A2 300
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+
o

- ¥4 F%%, dehydroabietic acid 5% (CAS number : 1740-19-8).

th. A8 Y validation WH
(1) "ol AlgdadE gidEd @ 45 F5E59 AxA T2 dehydroabietic acid &%
(2) W deold AlgaE 7= 2 A

% Al i A, A
S, A, v=Z9 FAARE R Al e Al e Alde AEsAT

y O

2 Kromasil 100-5C18 (4.6 x 250mm, 5uxm)
Ol = At A 1 0.05% TFA in H.O
B: ONMEULEEZ

2= AeleEgZ22cH (SFME  210nm)

5= 1.0 mL/min

T 1042

A& HPLC System | Agilent 1100-DAD

AZ2HE) Ols4& A(%) Ols4& B(%)
0 30 70
30 30 70
31 0 100
60 0 100

post time : 10min
ot ool d AEWE # 23
(1) Sold A&
b A1
@ Blank®] <1 @ 60% EtOHo] 2 A el J3S
AR e 7171230 wheh Aldske] fojxl vAe] fFA| AlZke] Dehydroabietic acid €]
) aet JAA Fes A
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13] 2ol 60%

4

KN
=

Dehydroabietic acid 4.9mg

@ Dehydroabietic acid ¥ =2 ZA:

5mL< 60% EtOH=

). o] o

] 50mL=

3|

o A3
o} o] o

=
=5

EtOH=

&

50mL=

=3

Kk
(=]

==
o

(i)
KK
=

60%

EeOH

Dehydroabietic acid 4.9mg

60%

EeOH

KK
H

50mL (

<& Al 3-15. Dehydroabietic acid =% XHI>

F7IAI ™ ] 717]

3

o] 9% 7} 1L

3}
.

] 50mL=

Qs

o

0

Nr

Placebo

MeOH

50mL

SN D

5mlL ¥}

ol
ol
o] g 74Am

57T 2% O
¥4

3t

A A=
3] 100mL=

F=ollAe 348

1o &4

H

EFEE

Mo

r
NH
es

S

13
.

Fo] 60% EtOH= A 8

S

% 4

135mg

Al A= =1
TE T e =

=

K
g

al
oD

0l

==
o

oHl
Ll
K-

Bl

60%

EeOH

5mL

OH
=

i

o
Ry

H

135mg

100mL

<& 4l 3-17. Dehydroabietic acid HEZ=H1}
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(h) A1 A

Dehydroabietic acid< €3] #2932 FAAZFES 19.009+ ]
Dehydroabietic acid® 7 X+ 3327} ¢l 2™ Dehydroabietic acid £+ + ¥EFE5 A ¥
A 19 IFEe B2%EA FEdd AAE AAS. A9 AAE T A W 2 EATH

[e] H
AFANA Dehydroabietic acids 43kt QoA Eoldo]l A5S & & = A&

==
=
o
jab)
=]
=
=
X
rr

<# 3-57. S014 Alg€Z1>

o RT o3 3|22 (%)

>

Jn
og
[}

old

Blank (60% EtOH) - - _

Dehydroabietic acid E&=H 19.009 294.01569 -
SEFE2 18.988 324.08850 0.38
Dehydroablet|c acid =% +
naxzzs 19.046 303.32819 98.26
(=] gg

(2) A4 Ald (STD)

0$#

i)

(7}) #4355 % Dehydroabietic acid $F %A
(D Dehydroabietic acid ¥5+% S 7FA 2L SFFA]
qe FAgh

@ A Adgde] ZA : Dehydroabietic acid ¥+3% ¢F bmges d&3] FHste] 60% EtOH
< Yol 50mL=E 3sFal (100xg/mL), ©l& Z+Z} 2.0mL, 35mL, 50mL, 6.5mL, 80mLE * 3] 3t
g of7]o] 60% EtOHS Yol A&s 50mLz 3§ ol 77 A g 7|+=5=9] 40%,
70%, 100%, 130%, 160%°l sli@ste= &=,

= (10pg/mL)2] 40 ~ 160% ol o] 2 A

U.d

Dehydroabietic acid
2t 5 mg
50 mL (100 wg/mL)
2mL 3.5mL 5mL 6.5mL 8mL
50mL 50mL 50mL 50mL 50mL
(40%) (70%) (100%) (130%) (160%)
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= 7t R@Ee) Ax AP F (EFEEY £E  96.0%)

Group 1 Dehydroabietic acid : 50 mg x &% 960 % = 48 mg
Group 2 Dehydroabietic acid : 50 mg x &% 96.0% = 4.8 mg
Group 3 Dehydroabietic acid 50 mg x &% 960 % = 48 mg

() #4414 (STD) 23

(U-1) Group 19 AXAAA A A} : Dehydroabietic acids ZF72He] »%=2 ZA|da1 HPLCY
Fato] AFAS APetdS W 29 ABAF AFRIS 099 ol dow HMAol g

o}

<H 3-58. Dehydroabietic acid LI|3AHA L A2FHA! group 1>

Dehydroabietic acid
Group 1 —
mL = T (ug/me) Ias=
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
eGSR
Group 1 v = 30.85103 x + 1.65069 (R® = 0.99996)

Dehydroabietic acid®| 214 A|EH 1

500 -

y=30.85103 x+ 165069
R?=0.99936

400 -

300

200 -

HrE U E

100

S (g/mL)

<8 3-142. Dehydroabietic acid &2 = group 1>
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(Y4-2) Group 29 HXAAAFZAF} : Dehydroabietic acids z17te] =2 Z A3t HPLCO

Fste] AFAE A W 1o ARAFe AFR)S 099 ol Few AHA] Ag

o

o

<E 3-59. Dehydroabietic acid OIE2HA & H=MA! group 2>

il

Dehydroabietic acid
Group 1 —
mL = T (ug/me) TR S
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
J1271 31.22658
y 23 —-2.28956
R 0.99980

A

Group 2 y = 3122658 x - 228956 (R® = 0.99980)

@ AFA =

Dehydroabietic acid2| =l dA|E 1

500 -
y=31.22658x- 228956
R?=0.99980

400
T 359
3
a
& e
=

100

0 —TTr—T

0 5 10 15
&= (vg/mL)

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

(H4-3) Group 39 #HXAX A& A3} : Dehydroabietic acidS 247}l HEx ZA|star HPLCO
Fato] AFAS APetgdS W 2o AuAF AFRHS 099 oo w HMAol e
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<X 3-60. Dehydroabietic acid I|l3H& &« A

2k&A! group 3>

Dehydroabietic acid
Group 1 —
mL = (ug/me) I3¢=
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 2H -1.83037
R 0.99967
A 2
Group 3 v = 3152378 x - 1.83037 (R* = 0.99967)
A agx
Dehydroabieticacid®] =l4ddA|E 1
500 -
y=31.52378x- 1.83037
R?= 059367
400
1 300 -
3
o
- 200 -
100 -
ﬂ ¥ 1 L]
0 3 10 15
Sk (po/mL)
<& 3-144. Dehydroabietic acid &&d 2= group 3>
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(2}) Dehydroabietic acid®] ZAAA18 F3H4 3}

<H 3-61. Dehydroabietic acid2l &&AM Al S22 >
XA A E Dehydroabietic acid
SeZ JI227| y 28 R
HEEAE A 30.85103 1.65069 0.99996
HNEAAE 2 31.22658 —2.28956 0.99980
HNEAAE 3 31.52378 —-1.83037 0.99967
= s 31.20046 -0.82308 0.99981
HEEX 0.337133 2.15462 0.00015
Sg dgd y = 31.20046 x - 0.82308 (R? = 0.99981)

I
= 5

==

A3 A

Dehydroabietic acid &= A] &

Melol el HA4e S

Aol A FE FEES 2 9F 40%, 70%, 100%, 130%, 160%°I

4
60% ol gr-&ol =] 50mL=E 3

i

40% oHE & 70% oHE & 100% Ol & 130% ol & &t 160% ol & &f
60% 60% 60% 60% 60%
EtOH EtOH EtOH EtOH EtOH

50mL 50mL 50mL 50mL 50mL
<& 4 3-19. 2& F== Y ANEESY ZH>
= 7t JE FEEY A A Y4

Group 1 #% F&%& : 55.0mg, 94.1mg, 135.0mg, 172.0mg, 214.9mg

Group 2 5% F=% : 56.7Tmg, 93.6mg, 136.4mg, 172.2mg, 221.4mg

Group 3 #% F=+% : 53.7mg, 92.4mg, 137.8mg, 174.3mg, 224.4mg

- 164 -

}



() A4 Ad (SA) A3t

(U-1) Group 19 AXAARANAAT @ & FZ2ES 7179

o 1] A#AF] AF RS 0.99

AR 4592

@

A=

Group 1 == Z'Sg%_

mg n=aH=
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

AFAY

Group 1 vy

A o=

e T CERENER
600 -
yv=216603%x+ 12 17969
SO0 R?=10.99591
_ 400
i
= |
ETHH]
H
X
= 200
100
o 7
0 50 100 150 200 250
THE (mg)

<8 3-145. 25 === &4 AE = group 1>
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(L}-2) Group 29 AXgA AT : 24

=X o g ZAs1 HPLCY F
ARAe AAae W 2o AuAF] AFR)S 099 ol Fom Aol s &
o] O
AN A .
O FaHx 9 HFA
<H 3-63. 2= ===2 &4 AIEZ group 2>
e
Elrollp 2 mg I3sH=
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
Cal 2 -5 221.4 502.78940
pIE=9] 2.20646
y 3@ 12.45087
R 0.99935
A2
Group 2 v = 220646 x + 12.45087 (R* = 0.99935)
@ H#EA 8=
as FEE A2
BOD =
y=220646x+ 12 45087
500 - R?=0.99935
l_q 400
= 300
i |
X 200
100
o T T
] 50 100 150 200 250
EHE (mg)
<Y 3-146. 35 === &&HE AE JeiE group 2>
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(U4-3) Group 39 HAXAAAAEAY @ H4& FE2E2 449 T2
20

AEANES AAsge W 1o AHAF) AFR)
]

.

DIEEREIERE R

Ris

Group 3 == Z'S%%_

mg NSRS
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

J122] 2.31765

y 2H 1.40063

R 0.99932

g2

2]
Group 3 y = 231765 x + 140063 (R* = 0.99932)

5= Fea i gAE 3
600

y=2.31765 x+ 140063
500 - R?=0.99932

0 50 100 150 200 250

<8 3-147. =& =2 &4 AE 2= group 3>
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Dehydroabietic acid®]

==
3

3l

]
=

S

FE

sto] A& yawA g ylae] FA A 7HA AL

D Dehydroabietic acid
100925, 15099l

b =&

S

ol

K
J;Auo
o

jruge]

60% EtOH
80% EtOH

(50%)

5mL
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25,5 7.5 mg)
@ 5 wug/mL

Dehydroabietic acid &S
@ 10 ug/mL (100%)
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Q@ Adaztel e F7HEH

- 9o AW 2) ASA, B2, 929 FAARE B wA A AT S
A" 7EAaL HPLCO 63] wrEFiste] dojxl vjae] fAAzF 81 A5 7hx] A
SRS W FHFEEFAE 2.0%0]8F olojof s, 3]FE&L 95.0% - 105.0%°]o]oF 3.
(\}) %< F%ZE 5 Dehydroabietic acid®] A4 2 AUA A

Dehydroabietic acid®] &5=%&°] 95.0 ~ 105.0 % ©]2] o}F 453t A3E AL 3589
FTUATE BF 20% olstEA 2 AIFHHS Fedo] dSESs & F AN

@O v=2d4S 9o AFdAol ddste] foJxl Dehydroabietic acid®]

Dehydroabietic acid
Fet & Oleésx _ AllssE o o
(mg) wmy | B2E wgmy | BTE

137.12364 4.4213 100.12

135.13615 4.3576 98.68

8348 -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

H = 99.45

HEEX 0.77

RSD (%) 0.77

Dehydroabietic acid
Fer & OlEs® _ AllsE Ao o
(mg) (4g/mL) T=E5 (4g/mL) Sl (G

299.94272 9.6398 100.41

299.83401 9.6363 100.38

HaH-2 299.11819 9.6134 100.14

5.0 9.60

(100%) 298.83688 9.6043 100.05
308.21579 9.7447 101.51

298.46689 9.5925 99.92

H = 100.40

HZBI 0.57

RSD (%) 0.57
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Dehydroabietic acid
A & O EFLE Pp— AAFE 58 (%)
(mg) (ug/mL) (yg/mL)
472.39587 15.1670 99.99
477.88403 15.3249 101.15
R g A -3 . 1517 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
% ™ 100.26
E=A A 0.61
RSD (%) 0.61

@ Dehydroabietic acide] | awd A st AU 2 AAA 23 . Dehydroabietic acid 3=
il

=
Aol B EFAAE 5 20% oldtzA 2 Al AuAdd Adde] des & T

<X 3-67. Dehydroabietic acid I3 &0 CHet LA L HE&>

NEEE Dehydroabietic acid
wc 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
Ho 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

o2 7lEEEe 50%, 100%, 150%°
3 W Fqgstel Agstel AL 3]

of gt AAY= Fletar A4
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=K
J;NO
e

0

ok
U
Kk

Rl
[0

130.6, 204.3 mg )

22F oF 721,

—/

(

60% EtOH

50mL

<EA] 3-21.

95.0% - 105.0%0] oJoF &
2o 3480] 950 ~ 1050 % ol o}

ol
o
+

1, 2

= 2.0%0] 8} olojof &

g

i

B
NF
P

Nro

ol
7
—_
fite)

=
=

-

A
Mo

!

o
il

~

it

!

;O.ﬂ

0

N

ol

3tk H5E (%)

o

jruze]

o
ol
by
N

U
Mo

Ol
L
KF

<
Ho

sl=8 (%)

99.51

99.28
100.72

99.96
99.43

99.98
99.81

0.53
0.53

ARE (mg)

71.7489
71.5802
72.6181

72.0699
71.6886
72.0853

)4

50

=
Al
K
=8

(%)

RSD

S
=

168.70212

168.32573
170.64062
169.41800

168.56767
169.45242

Ty

o0
0

i

721

Rl
or

(50%)
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= ==
Fe & (mg) o3sH= X (mg) 38 (%)
297.40747 129.4553 99.12
297.55682 129.5223 99.17
X8 H D 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
HEEX 0.54
RSD (%) 0.54
Q@ #& FEE yadAde U dEd 2 AdY 29 #E FE2E JaddY Adxns
A BF 20% olstzA 2 Aldwye A4 Aol S & = I
<H 3-69. =2 =2 1Ia%= oist 324 L THsa>
Algotol = Ao
e 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
HEZEHEX 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 % 0|3t
RSD (%)
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(5) &3 (Detection Limit, DL) % %
- Dehydroabietic acid®] XA Al ;4.3@14 3719 GroupS 7HA

23 ate] zbzbel Aol 7| &7 vy AAS 9l

237 (Quantitation Limit, QL)
Z} Groupell W

rob

- olE 77} 379 HuEddA 71719 Higky y A Ui xFHAE Fste] ICH
TASNZ ol Aoz HESA 2 AHFSAE ALt
10 x y A9 A
AEFskA QL) = ——
A=A 712719 Hd
33 x y due] wEHA
AE=S%A DL) = ——
A 712719 Hd
(7}) Dehydroabietic acid®] 7 =4
<X 3-70. Dehydroabietic acid2l Z&f&>
@ Group 1 y = 30.85103 x + 1.65069 (R?=0.99996)
@ Group 2 y = 31.22658 x — 2.28956 (Rz=0.99980)
® Group 3 y = 31.52378 x — 1.83037 (R=0.99967)
g dEA y = 31.20046 x — 0.82308 (R*=0.99981)
FEM D201 "I 31.20046
g dHHO y HBHO HEHX 2.15462
10 x 2.15462
AekstA (QL) = ——————————— = 0.69 pg/mL
31.20046
3.3 x 2.15462
H=%A DL) = ———— = 0.23 pg/mL
31.20046
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2.16693 x + 12.17969 (R*=0.99991)

S
0
o
o
S
<
I

2.20646 x + 12.45087 (R*=0.99935)

®
0
S
[
S
N
<
I

2.31765 x + 1.40063 (R*=0.99932)

©
0
o
[
S
w
<
I

g e y = 2.23035 x + 8.67706 (R%=0.99953)
FeN JI2012 A 2.23035
Eg Aol y H2EHO HE=HI} 6.30303
0 x 6.30303
AEstA (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 5 Dehydroabietic acid TZHEAFo| thsk W dolAd AFAx}
Dehydroabietic acid(4.0 ~ 16.0pug/mL)] B AA HAAd = QAo Fad AdapE Aoy
ALeA e AyE uds] HkS wl Dehydroabietic acide] A #H3A1= 0.69ug/mLEA o] =
Dehydroabietic acid &A1 d 71 X< 10ug/mLe] 6.9 %ol dAFst= FLEZ2A, o] FL9
HA7A AFAdo]l A&5E& & F AU
(6) Dehydroabietic acid Mg gl o] A A g 23}
& FEE 59 Dehydroabietic acid $FaF W vlo] A Al gty ol tfsle] xpALo| A A A sE
TAYMHS HES A3 g3 Zo] 99 & & o, ¥& I dWydold AldHe A%
shohar et

5% F&E% T9 Dehydroabietic acid AldE&qS WE
Dehydroabietic acide] 339} AHS el 8 A3} oS B35 1A 3= Dehydroabietic acid

343_7]- AAA et S gQls i, =3 Dehydroabietic acid 9, #&FEE ol A9

TEE 950 7 105.0% ZA 2 AIFHE ool d5S SRS,
() Axd Ald
- A Ao A= Dehydroabietic acid®] HME 3 Groupe HAA A|PLAS w511 o] S
7FA A Alg st A3 3 Group BT Gt AAAAES UERdlo] B AR AMAG 7ol A
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= Dehydroabietic acid (R®) = 0.99981
= 345 FEE ATASF (R = 099953

d

H = y = —]—1 1l T
s BHoks Wl 19 &2 950 T 105.0% o W ctel low, I4ge AumsHA
7} 2.0% olgtm=A 2 AW S F T F AAE
() FJZAFAAZ B HadAe g AU 2 QA

A B 2.0% Olﬁ}i/ﬂ AL8E QLO]QT—’Fﬂ A3 =

(m}) A =%l (Detection Limit, DL) 2 A &gt (Quantitation Limit, QL)

- 99 HAAGAFAAN A HAFAE o] &3t ICHAA A WHoez HEIADL) 2 4
FIAQL) S T3 =

Dehydroabietic acid T& FEE
A FsA 0.69 pg/mL 28.26 mg/50mL
AE5HA 0.23 pg/mL 9.33 mg/50mL
(vh) = ¢

- Dehydroabietic acid(4.0 ~ 16.0ug/mL)2] HE A AAAG 2 Qo] 53t A5 Ao
o AZaA el AxE wad] BES uw Dehydroabietic acide] A #3HA = 0.69ug/mLEA ©]
GAE 7]E FEQA 10pg/mLe 69 %o |Pete= TEEA, o &
o

A<
= T A

+ Dehydroabietic acid ¥t
Lo HA7MA] Bl U+

DAD1 A, Sig=210,16 Ref=off (G42 VALIDATION(SA)\G42 VALIDATION(SA) 2014-05-20 14-39-13\201405200000C
mAU

DAD1 A, Sig=210,16 Ref=off (G42 VALIDATION(SA)\G42 VALIDATION(SA) 2014-05-20 14-38-131201405200000C

60

40
40

20

19.008

18.988

<28 3-148. <8 3-149.
Dehydroabietic acidl®l HPLC chromatogram> =&=3=&22 HPLC chromatogram>
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=3 A%

&3

39 Al
3t A

o)
vze]
A
el

0

)A
B

e 60% ol

T

RIS

Fol 2W A =

J|

&
LS

ohg o] AT

3

_?4

N

B
1
o

]

iz

%

=]
-

]
-

=2
=
=
=

ojn oz
2 R
0 Ao
|

Oy
EojE

.. ... ._
= = (¥} =t o

(uoippnpu pog) spuaguoo pdry

£

u
Ao

W 20%
W 40%
H60%
W 80%

i 100%
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(uoppanpuy prod) spuayuco pdn

o

50 100ug/ml

25

Mone

50 100ug/ml

25

None

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

<dg
3T3-L1 cells>

ALAE B34 23

&8

Y. £ 60% 54 pilot

78 olgste] A

3291 3T3-L1 Al

Jak g, ke ATA A

=
-

ofp

0

x
B

o w]sj

wIE 3 2 Ax

b

23

o

4w
Hr

o~
N
o}
1
Ho

100 PT (ug/mi)

50

25

MDHPT
100 ug/ml
ethanol

50 ug/ml

The effects of 60%

differentiation in 3T3-L1 cells>

MDI MDI+PT MDHPT
25 ug/ml
3-151.

Control({vehicle
only)

extracts of Pinus thunbergii on

<JdE
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@

n

w

Llpld contents(Fokd mductlun]
ra -

1[[[

50

100ug/ml

g FEE2Y AWAE E394 a7
L3

d 63 T ATAFAEAA AYS FEF F AYES)
[e2]
-

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

ol - G42B-45-4-9-3-4 : dihydrodehydrodiconiferyl alcohol-4-O
M G42B-45-4-8-3-4 -B-D-glucopyranoside

B G42B-45-4-5-65 - G42B-45-4-8-3-4 : pinusthunbergiside A

B A s - G42B-45-4-8-6-5 : Massonianoside A

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

G428-45-4-7-9

<& 3-152. The effect of Pinus thunbergii extract on differentiation in 3T3-L1

cells>

- 177 -



©
i

€ FE AB AT W BoI5AH 2 2 HUF 2

7}, 3F MEEo 234 (MTD : Maximum Tolerated Dose)

<H 3-71. MTD ==4&48 Z&£&>

Group Treatment No. of Mouse
| Vehicle(Saline) 10
I =2 50mg/kg 10
[ =2 100mg/kg 10
v =& 250mg/kg 10
V =2Z£ 500mg/kg 10
VI =2 1000mg/kg 10
Vil =2 2000mg/kg 10

(2) A z‘ﬂﬁy,].
b 357 ¥ AT WsE AdE
)

sF7F vebubA] e kar, ARk 7R Al

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

Vehicle 22.4+1.1 254 +1.5 3.0 0
S0mg/kg 22.6+0.9 25.2+1.5 2.6 0
100mg/kg 224 +1.1 248+ 1.1 2.4 0
250mg/kg 223+08 247+14 24 0
500mg/kg 22.5+0.7 253114 2.8 0
1000mg/kg 22.6 £0.7 25.0+1.2 2.5 0

2000mg/kg 223+1.2 24.7+1.2 2.4 0

(b AR AFhsc BEn 540 dste] Sold Axol BRHA %
Zhzte] AAle] G AR Do} o WS 5 ERRE
9 37437 o] BAHCR foF &
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3-73. 8 == 3F =50 F g1224 2>
WBC(x10°/uL) RBC(x10%/uL) Hemoglobin(g/dL) Hematocrit(%)
Vehicle 38+009 100+ 06 148+ 07 466+ 2.4
SOmg/ke 10+08 100+ 05 148+ 07 468+ 2.0
100mg/ks 11409 100+ 05 147+07 46321
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+ 06 478+22
MCV(fL) MCH(pg) MCHC(g/dL) Platelet(x10°/uL)
Vehicle 467+ 05 148+02 318+ 03 1267.9 + 178.0
SOmg kg 467+ 0.7 148+02 316+ 06 12240 + 79.8
100mg/ke 464+ 04 147+ 01 316+ 02 1176.7 + 221.1
250mg/kg 462+ 04 147+0.1 31.8+02 1256.3 + 2019
500mg ke 463+ 06 147+02 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 1344.1 + 1257
3-74. €& MsEA Z >
GOT(UL) GPT(UL) Total Triglyceride(mg/dL)
Cholesterol(mg/dL) 2
Vehicle 803122180 2130657 14943 2930 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 4 17.64
250mg'ke $8.12+21.73 20.60 £ 5.37 145.51 + 16.69 51.62£1030
500mg'ke 80.20 £ 16.16 2151+2.99 13420 £ 13.81 5044 £17.71
1000mg ke 81.76 + 16.11 19.08 + 3.82 142.62 £ 11.55 3837:11.20
2000mg ke £1.82 £ 16.03 19.17 +3.31 134.10 £ 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 5.78£0.20
50mg/kg 84.20 + 431 11354278 165.17 + 51.84 6.05 £0.21
100mg kg 84.84 1 4.63 11.04 £ 249 158.41 £ 47.32 5992023
250mg/kg 84.14 + 6.54 0054386 155.32 £ 51.71 6.06 = 0.54
500mg'ke 8217+ 7.11 8334117 161.00 + 54.04 5.78 +0.34
1000mg kg 84.63 1+ 7.53 8.87+2.04 150.50 £ 43.95 597 £0.30
2000mg/kg 81.03 £ 5.34 857 +2.19 145.64 + 32.37 5.81 £0.16
BUN(mg/dL) Albumin(g/dL) Total Bilirubin(mg/dL) Clucose(mg/dL)
Vehiicle 3308+ 7.17 1.79 2 0.08 0.17 = 0.02 13038 + 3430
SOmg ke 3530 + 8.44 1.8 + 0.09 0.18 £ 0.01 120.78 + 32.95
100mg/kg 30.37 + 7.49 185+ 0.07 0.17+ 0.02 128.34 + 33.26
250mg'ks 30.30 + 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 1.81+0.11 020 + 0.03 126.32 + 31.77
2000mg ke 24.00 £ 423 1.76 £ 0.07 022 +0.02 133.67 £ 22.53
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t}. DIOI mouse modelS ©| €3 in vivo $H|T 84 H7F 23
(1) Adwy

o

2 wjgstar o+ ke Hey ZFEHAL dE )
(60%A1 2 o] )2} vehicle, positive controls (A4
| 2HE Ast 715S UEde= MEIARY 075
60% oete FE2ES FTLEEZ (50, 100, 200mg/kg) dTF 3 653F
SASA L 67 Fo F w25 sAste] H5 FE UHEgA

o

(s A E8ko] 10% Formalinol]l a7gske] Aejstar, el AfFste] A4S HAAIE.

6542 C57BL/6 vl$-25 AlTo ¥ &+
LA HE |

A HE=s 293 olF 653

Group Treatment No. of Mouse
| dad 10
Il =2 (HICtm22) 10
Il Xenical 6mg/kg 10
v CLA 80mg/kg 10
v =% 50mg/kg 10
VI =2 100mg/kg 10
Vil 35 200mg/kg 10

2ol Zhztel FHw WEAA A3 @2 UEulE AAE ddstel JRA4AL
o

: Normal Control
: Vehicle

: Xenical

: CLA

: 50mg/kg

: 100mg/kg

: 200mg/kg

N O O = W N -

<dg 3-153. 35 F£= FUHIZL HEZY RA ASAME Hlw 2E>

Oh MR o

e
O 6573 1AW Heolst

5} TE FEES TLEEE F93% A} vehicle FoTol A=
12.71g9] A o] =7kstd] Hld] & FE==S S0mg/kge §HFo w2 FoJsk oA = 10.45g,

100mg/kg FololA 10.10g, 200mg/kg Fololl A 842g2 A FTF57F= ZEZ+ (vehicle 59
ol Hs] AFGA H]E&o] 17.78%, 20.53%, 33.75% %2 £ a3/} FEFJ oW (F 3-76),

ol FuBAW, TSN, Buksh el AWF FFARGE w5 AR bt (F 3-77).

[
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<H 3-76. 2 E0Z0 X222 MsSZ4A SI>
: 5 p— Changein body
Dose Bm(ir“ir:zi:)t(g) Ii::gﬂ:‘;:i:;i? Weightatendof  Inhibition rate(%)
: study(g)

Normal Control 21.4+0.1 26.8+0.3 5.74 -
Vehicle 22.0+0.2 33.8+0.9 12.71 >
Xenical 21.2+0.4 314+1.0 10.40 18.18

CLA 21.1+0.6 304+1.1 9.39 26.12
50mg/kg 215109 315+1.1 10.45 17.78
100mg/kg 21.6+0.2 31.1+0.6 10.10 20.53
200mg/kg 21.5+0.8 205+0.38 §.42 33.75

<H 3-77. 3% §029 HlotXIg(A), 203X (B), SUsINL(C) A
(A) TotXY =& ANE
Dose Subcutaneous fat weight (g) Inhibition rate(%)
Normal Control 0.554 +0.032 -
WVehicle 1.964 +0.157 -
Kenical 1.526 +0.200 223
CLA 1.8302 £0.149 8.2
50mg/kg 1.682 +0.216 14.3
100mg/kg 1.520 +£0.150 223
200mg/kg 1.321 £ 0.084 32.8
(B) 20X =& AXMeE
Dose Epididymal fatweight (g) Inhibition rate(%o)
Normal Control 0.453 +0.021 -
Vehicle 1.717 4+ 0.127 -
Xenical 1.253 + 0.135 27.0
CLA 1.331 +0.121 225
50mg/kg 1.413 +0.131 17T
100mg/kg 1.301 £ 0.094 242
200mg/kg 1.149 + 0.086 334
(C) EYdctNY =& ANE
Dose Peritoneal Fat weight (g) Inhibition rate(%o)
Normal control 0.157+0.010 -
Vehicle 0.711 £0.045 o
Kenical 0.511 £0.053 28.1
CLA 0.627 £0.058 11.7
50mg/kg 0.577 £0.059 18.8
100mg/kg 0.511 £0.045 28.1
200mg/kg 0.538 £0.034 243
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() #& F52 FoldA e d2 2 Asts FAE4
O &5 st AAAZ F o]AaFZ = nH st JiEdte] i o Ry (g o
S #F&aAlQl EDTAZ Soide MA@l ¥ol d7A&73542(BECKMAN Coulter,
USA)E o]83to] 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 =439S, d4+84 Ay
EE Folud AAEdA FE55 Foo #HE A A= Wt BEHA S (
T SAARYE] T 2dE A 49

3

of ol A 145.53+9.23mg/dI =

(e3

BN
S-S

X
o

S A g ETel va Faste AL e, @
Ay A A Frtel FFS v A= LDL A S Z A= 6.08+0.31mg/dIl Aol »3|
=& FE5E 200mg/kg Tl 3.25+1.22mg/dl= HHER.

2424 2>

ol

<H 3-78. DXNLA0IZ RE8 DIO | modellilAl 55 F£=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 92+02 13.1+02 415+ 07
Xenical 23+03 81107 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/kg 3.1+04 92101 13.1£02 416+ 06
200mgkg 24403 98+0.1 13.9+02 442407
MCV(L) MCH(pg) MCHC(g/dL) Platelet(x10°/uL)
Normal Control 46.0+02 146+ 00 317401 930.8 + 1342
Vehicle 450+ 0.1 143+ 00 31.7+01 9512 + 143.7
Xenical 45102 144+01 319+01 8777 + 93.7
CLA 45201 14401 320+01 8416+ 96.7
50mg/kg 454+ 01 142+ 0.1 313401 10087 + 66.0
100mgike 452+ 0.1 143+ 00 315+ 0.1 886.8 + 80.7
200mgke 450+ 0.1 141+ 00 315201 11281 + 64.2
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<H 3-79. DXNYA0IZ 7E8 DIO | modellilA 55 F£=2 &0 = datst24 2>
Total cholesterol Triglyceride HDL LDL
(mg/dL) (mg/dL) (mg/dL) (mg/dL)
Normal Control 14679+ 1.11 1723 £+ 1.01 71.03 +3.02 3.09 + 0.47
Vehicle 186.00 + 5.35 3276 + 10.20 8243 + 486 6.08 + 031
Xenical 14971 + 4.14 2372+ 11.95 68.76 + 3.85 3.63 + 0.61
CLA 147.52 + 9.07 1844 +£1.79 70.02 £ 1.97 342+ 030
S0mgkg 181.74 + 5.95 2054 + 2 .86 73.18 + 4.82 6.28 + 0.87
100mg/kg 168.22 + 5.61 2494+ 330 71.17 £ 0.97 722+303
200mgkg 14553 £ 923 1932 + 135 7024 + 437 325+122
Total Cholesterol Triglyceride

25000 4

20000 4

15000 -

100.00 -

50.00

000 +—

120

50

m
a

w
=]

o

11

Mormal  Vehicle  Xenical CLA 50mg/kg 100mg/kg 200ma/kg

Control

HDL

50
40
30

20

UI

Normal
Control

“ujl

Vehicle Xenical CLA 50mg/kg 100mgfkg 200mg/fkg

LDL

12

10

Nurmal‘ Vehicle  Xenical CLA 50mgfkg 100mg/kg 200mg/kg Normal  Vehicle  Xenical SO0mg/kg 100mgfkg 200me/ke
Contro Control

< 3-154. DXNYA0Z RLE OIRAS H|IoH 23 XNHUHAML =& F22 21>
O nHtem <lgh Ad#AA Ho| 3% AAo ol&HE FHA QXIT(Atherogemc
Index, AD<} 413 #$]3 2 9=(Cardiac Risk Factor, CRF)E t}29] 2o o]&te] Aalste] &
Aste] B Ay gAY ETS 22 1.2620.07, 2.26£0.07%1 ¥WhH HE& FEE 200mg/kgl5r°4i1
o A= 1.07+0.07, 2.07+0.07= Atz Hls] AT (E 3-80, 19 3-155).

1 7 3} 2| 9= (Atherogenic Index, Al),

_ (total cholesterol - HDL) total

A8 11 9] & %] 4= (Cardiac Risk Factor, CRF) #AF2]

cholesterol

HDL

HDL
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<H 3-80. DANYA0IZ REUE HRANAS SHESX =, E2AASE X+ S ZU>
Al (ratio) CRF (ratio)
Normmal control 062007 169007
Vehicle 126007 226007
Xenical 1.18=0.07 218007
CLA 1.11=0.09 211009
s50mgkg 1492017 2492017
100 mg'kg 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
<Jdg 3-155. DAEA0Z2 = IRAMAL dE2H 28RrY AN &>

(t}) &= Leptin, Adiponectin AFo] E7}Ql =4 A

- A HPM XA EH|Ho] AP A 2 A 8o o= S22 leptin¥t adiponectin®]
TEE =A% 43 vehicle Fo 7ol A leptin®} adiponectin®] W& ko] Z+zb 27.44+2.55u8/ml,
10.07+1.29pg/me, FAHHET = AREE CLA Fofwo] 19.35£6.23ug/ml, 10.43+1.17pg/ml, <4
200mg/kg Folwtol 19.23+5.16pg/me, 9.82+1.25ug/mb 2 L&A Fo] tha FHaFHE oz Il
A= (™ 3-156).

- Leptin Adiponectin
15
30
20
10
o 4
Mormal Control Vehicle 200mg/kg Mormal Control Vehicle 200mg/ kg

<8 3-156. & S0 22 Leptin, Adiponectin &Ml 1>
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(#H) =484 243 /AW HKE 94 5 Av4&E4)

O A &9 7 72 F98 Agxzs AEste] 10% formaline] 59 &<k A A7]
T 4um FAR 22 EEfol=E AFe e, 24 Egol=+ xylene, 100%, 95%, 90%, 80%,
70% ethanol®] @A 2 ©@itetdy} -34S AX $F hematoxylin?} eosin® = 37} A x 2
= AMEA AL, permountE ol &35t TP F An|A o AFSG S FAHETAME X

il |
Wsdor A% AT xrt v dEdE i 2& ZOOmg/kg Foluo s Ao YA

o =

A Z HA o] % +a) 1HP 72.9+11. 0<X1o3 mm2), AW 44.9+151(X10° mm2), F 33-=| 4}
93.8+31.3(X10° mm2)elg o, #&E F=EE 200mg/kg Fowel BuEAWAE A=
74.7+13.7(X10° mm2), AW 24.4+52(X10° mm2), 3137 +6.8(X10° mm2)2 A

w57
izt va T, FasA e AXAT 7} FAasE AL #ld

Normal Control Vehicle 200mg/kg

<8 3-157. AXNLA0Z 7EE IRAL 2HEE H&E S4 AHA>

Epididymal Fat

Normal Control Vehicle CLA 200mg/kg

Subqutaneous Fat

Normal Control Vehicle

Peritoneal Fat
Normal Control Vehicle

<JdE 3-1588. DXEA0IZ 7= OtAS RIS,
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<H 3-81. DXNYA0Z Rt DIO | modeltilA & SHZ2 XNTANZHE 24 2>

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 +110 449 +151 938+313
CLA 61537 150 £37 623 +18.1
200mg'kg 747 +£137 244 +52 571+68

(vp) DIO I H] 9= w92~ 2Elo A micro-CT =4

O HY fX b9 BEdo A micro-CTE &3l vt$-29 HF FQE ~7ste], SI ~ S6

Aol BR 2ol BAg

X]I:Q—Eolto] Mxﬂ%% fg']-o 3 4= 0104%‘ 13_3] e ZOOmg/kg

Wﬂﬁé%ﬁW£€ﬂEHH,QA‘HHQJ%ﬂ%%nﬂﬁvw596iq;ww%ﬁﬂ§ﬂ
s}

7b -t

o
‘l U
[-'O
ol
O
32
oo

3=Xt Z1t 6=Xt Z 1t
TF/TV(%) TF/TV(%)
60.0 60.0
40.0 40.0
Total Fat | i
200 ‘ i ' - 200
. i y I
W & & ¥ © © © \©
5 X & 3\ 3\ \ o
=~ & & %Q&Q Qg@q q{@“& Az +z 6;“ @Q@ ,@Q&
VF/TF(%) VF/TF(%)
80.0 ‘ 80.0
70.0 70.0
Visceral Fat ‘ '
60.0 ‘ - ' ' ' ' i 600 '
50.0 T 50.0
S AR A C & @ \©
& & 4 69 QQ@Q ,‘V@@q & & (1%& \,QQ ’LQQ@@
SF/TF(%) SF/TF(%)
50.0 50.0
Subcutaneous | 4°° 400
Fat 300 | 300 . I ' ' ' '
200 20.0
i & & ¥ © © © © ¥ dz}
& N N (& \) \ \ 2 &
<~ Aev,\‘ +Q5‘ (10@% \90((@ q{@ o A5 & _\_e ﬁb@ ’\,@@ w@

<2 3-159. HISFRE OIA Micro CT Image £8Xetef 243 (63X
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Inhibitory Effects of Fucoxanthinoids and Sterols from an Edible
Brown Alga Sargassum murticum on Adipoeyte Differentiation
Saringosterol isolated from Sargassum muticum extract inhibits in 3T3-L1 Cells
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