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<Summary in English>

Plan to utilize
R&D outcome
(expected effect)

@)

O Excavation of strain that can increase anti-obesity effect of mulberry and
development of fermentation method
O Development of a fermentation method capable of increasing the content
physiologically active components of fermenting Cordyceps militaris to develop
an anti-obesity effect ingredient that enhances the efficacy of mulberry
O Excavating fermentation medium materials that can be used for product
development with minimal fermentation costs
Purpose and |0 Development of a simultaneous analysis method of the indicator component of
Content of the fermenting Cordyceps militaris of mulberry through the component
Research profiling of the mulberry fermentation product
O Analysis of content of indicator components by extraction process and
standardization of final fermentation process ingredient
O Functional verification through verification of in vitro, in vivo and simple
clinical effects of fermentation process extract
O Ensuring the safety of fermented mulberry extract
O Development of healthy functional food showing anti-obesity effect and
possibility of development with individual approval ingredients
O Establishment of optimal fermentation conditions and development of
ingredients proving anti-obesity effect using Cordyceps militaris
O Profiling of active ingredient in fermented mulberry leaf extract and complete
separation of pure substance
O Completed research on fermented mulberry leaf extract anti-obesity efficacy
evaluation and action mechanism using obesity model
Outcome of |0 Complete safety assessment by performing single dose, genotoxicity, repeated
R&D dosing through GLP agency
O Securing intellectual property rights (6 SCI papers, 3 non-SCI papers, 5 patent
applications)
O Completed development of health functional food product using fermented
mulberry leaf extract 8 cases
O Creation of 8 employees for product development, production and quality
control
O Fermented mulberry extract enriched with physiologically active ingredients of
Cordyceps militaris can be used for product development by applying various
effects of mulberry in addition to anti-obesity effect
O Industrialization of standardized health functional foods with proven
anti-obesity effect using raw material of mulberry or fermentation process
extract ingredient
O Enhancement of the content of physiologically active ingredients of Cordyceps|

militarisia through fermentation can be applied to ingredients requiring an
effect increasing effect by fermenting other functional food ingredients

The development of an anti-obesity mulberry ingredient that can be cultivated
and supplied in Korea that can meet the demand of consumers demanding
various prodcuts will improve the income of the cultivator by promoting
domestic consumption and creating high value added value of mulberry

The method of validating physiological activity of raw materials or
fermentation ingredients and the pure separation technology of efficacy
components from extracts of mulberry or fermentation process extracts can be
used for research on other biological resources

Key words
(within 5)

Health
Functional Food

Functional

Fermentation .
Ingredient

Mulberry Anti-obesity




{ Table of Contents >

SubmiSSion letter ................................................................................................... 1
Report Summary ................................................................................................... 2
Summary in Korean ............................................................................................ 4
Summary ln El’lghSh ............................................................................................ 5
Table Of Contents in EnghSh ............................................................................ 6
Table Of Contents in Korean ............................................................................. ‘7
1. Outhne Of R&D PrOjeCt .................................................................................. 8
1_1. Outllne Of R&D ....................................................................................... 8
1_2. Importance Of R&D .............................................................................. 10
1-3. Contents and Results of previous research e 15
1-4. SCOpe Of REID  crerrererrrereeriiiiiiiiinett st 26
2. Contents and Results of Research oroecerrereereserreseermeemniiiiiiiiiiiiaeea.. 28
2_1. Promotional Strategy and Method Of R&D .................................... 28
2_2. System Of R&D ...................................................................................... 32
2_3‘ SChedule Of R&D .................................................................................. 38
2_4' Outcome Of R&D .................................................................................. 39
2_5. Results ...................................................................................................... 45
3. Achievement goal and contribution to related field «:weoeeeeeeeeeeesereeess 208
3_1. Objective ................................................................................................ 208
3_2. Whether to Objective aChieve ........................................................... 215
3-3. Reasons for failure to achieve the goal and future measures 219
4. Plan for utilization of research r1esults wrorrer-eeererrereerrermeiriraiiaiiniina.. 220
AttaChment. Reference ...................................................................................... 223



zﬂ%% ...................................................................................................................... 1
B TIA] QOEA]  eereeeeserees st )
—_—['L%vg_g}:_‘% .............................................................................................................. 4
GEL Q OFIL ottt s 5
035—‘—21‘-]‘ .................................................................................................................. 6
T R et 7
1. ATINEETFA] O] TP Q. cervereererremeeremsneseeististisei st e 8
T-1. FTF7REEL] TP Q. coeveerrrerme e 8
1-2. ATF7PEEL] QR AD  cerererrer e 10
1-3. /}jzsgod-?/] 1,]]% 1;1; 7‘%37/]_ ..................................................................... 15
T-4, AF7PHEE HH Q] oo 26
2. AT LR T AT 28
2-1. ?j:[Lﬂ]lg- _7‘[:;5_]@?—;‘& g_l Ho]']?-lj ................................................................. 28
2-2. o&:ﬁﬂ]% *il‘;ﬁ]_ﬂ 7:" ................................................................................. 32
23, AFINEE FRIY A e 38
2-4. od_‘rLﬂ]%HJ,]_ ........................................................................................... 39
2-5. od_‘TLZ:lijq_ ................................................................................................... 45
3. 2% GAE 9 A Fof J)AE s 208
Bl B EE e 208
32, B% rzal-xélo:]l?_ ....................................................................................... 215
3-3. BE 04 Al AR 2 AFYAFEAT] B F) 219
4. AT AT B AB] S e 220
HLO) T JEF] e 273



1. 7 MEHA ] e

1-1. 770 s

7h AN e

9] A& profiling (‘¥

%

L

2@

(4) In vitro ¥ in vivo

MJ
w_uw
wHg =
® o
il [
ol
i 20
of o
n
o
Gl
e
%g,
#EM
B g
3

25 Y48

HEOHE

0
a
L
10
_.“
ol
W

N =} AR

S0 Isd gs

ol
&0
e
L
ol
El

Nss 38

i

M
od
d
Td
0
=
E

mnRaL f1=(5)

EA i

L
[=]

YH|T A E 15 MY

=
Fl
-
El
=}
(]
—”

MY YL NS

AF ML dE>

ol
=



gﬁﬂglﬁ 7H %

v
U

wFe] B

T

T

)

o
A

oy -
b

- 3~1082/KG BUST —

JJo s
ol i
£
of i <T
- — i Jo
~ ~ o =
o Lo Njo X0 NS
E il T o L
il mM w5 Jo R
~ - Jo Gl o =
- X ~ 0N - %
0 R al
EW umea umwm o9 &3 |
™ =zo N e iy 70 w =
;QL ‘Aluﬂ ,)AI Wﬁ ﬂv.AH o N e
il Gl op < o = B!
o < o o} Njo X =]
- o N B n G B0
I L I ~ b
i Mo < il i — K
I B © X o R
,:/I —~ ﬁo _E ,m 70 W;.U
< B W = T %
o 0! ~ %! X
N J) - Jo
Njo N o No N ol > ‘Lﬁ -
N R = N o iy
o = P 9 o o T e 3
Ho & K S o Hia it o = ) = = |
T E - w_ﬁ W e 4 4 ﬂﬁ = | m¥ Ko
= o § oy 2 i o Hd = || = 0
7o = & S o o ® Ep g 3| Ed 5
) M,_ < = 2 § © NS B = ~+ ﬁ m.,_mw = | uwe &3l &l
T dwm m § o R M Ca 2 Qa3 Emloﬂ;.
o 0 == B
© 0w B S8 Gl = 2% R L W
o i ° o G o o R el o I | gi | =60 m
ﬂﬂﬂaﬁ ooy W Ty R ~ MY 5 % mHE
FEit ¥R g IR D L AR
] R g 2 o) 77%0_27 il | AR =
m o o - Jo o7 20 | ]
iod o o] e Mo Mo - < Hp <O . | i
maﬂoggwm%_giul N i N 10
— aoy_zfmagm Do R R ~ w0| OiR0 \
& &8s no))a o = ww%_ﬁmzo = 50 keur %Eﬂmo e E
= S e T L =

=SS AS/AE N

W
¥

FHUHKC ERAS (109 SH
]

Il A



Fd A AA A2
2 dHA AAA
g, HF F=elA

1o

°F%), diethylpropion,
b

°

7}
1 A

=

o
43

&kof W

o

tol FAICkER Bel.
MRS S M WWOoE 7

AAS] vwr HHELS 1980 HE 2008 d Alolel 28] Z}rto)

9

=
o TT

_g]

F el Bay
DEA class IVE

Al
|
=i

=
=5

J

3

=
3

)7} BIgHEAE (BMI 30 kg/m* ©]

H|RE 7]
o
tﬂé
2, Al 2 A S 10~41%(BMIAF 5 St Al) F7HA]

[e)

L

5}

2
39
Jg- o}

o,

|

A
p s

< S7HA717] wZel A5 AA el A9 vl=olX = phendimetrazine
]

H o] A
A4,
o}
=7

=

2

1)
=

DEA class TII(“th

mazindol, phentermine
(2) AlA X 7] 7H(WHO) el A

F 11% (

1-2. A7 BeA
%

7). Ab8] B8

8

4

ol

sy
a

ol gt

(]

PN
T

[}

J

A

] 501l A

o]
A

15
)

FAFTA Aol wls) B

ol 21} o’ =A YEld.

a|
e Fasde] A= AA Zt=el A

A

[e]
o A&A AFS

L —

—

A

o, Bsdel dudol d4

2] ar

=
o

)

]

o

]

olo

&
al

Bl

o=
=)

m ol A 7H
7}

[e)
-+

§_"_'

)

| —

bl A 24
A AFelA A 2= F)

°]s
FQ BIRkx BA o] FARoly e fs] heAdo® s Aol A

[}

T

g}:
HAY ARGl

el

_]

Fod 2025374 o)
S

-

°

7}
=

-7
T

[€)

A A 7

7t #E3) ST
*

(5) ol e BA=
g

.

& EA, CLA, 7FEA Yol ZHEA o}, v 2%,

Gl

fun

N~ R

Z 270 oS 7HA

\
(2004. 5.

1=}

AL&$(metabolic syndrome)2] <]

International

[e13
=]

_q]

gy
~

file)
Ho

o
e
ﬂa
0
e
Az
i
=0

—

Diabetes Federation, IDF). 2



(@) AT i%‘ﬁ}, ATz

(6) M=Z& FHE &

1)

[¢]
AE AFY MEe A AAFeRE FI1IEA ©
Hgl M 5 MEL AR FHT &AE FHE To]oE A4
S Ho=w cq]/\l-gtq 3}

A% Sk e,
=l fQ—H]D} AR A

A 71Ee] et
&

Ao thek Al Tt FaEo] AR R fo|d How }\gzj'—gu'
AR AFALAG S T BUEE o gdte] ARe Fulw T Hol:
7157

A Al Age =
olvlR] & F 9L o= 7
ok ol ) $5 715

l

of ALY BB AAo| A3

QEe) AsE Bal daol 44 WA wE 4 3
A= AAAZAAANA ZU A7) s52EF AP o] olrtol 3}

= BEFS AT F A= Aozt A4E.
Bur-o] Ao Has T3 7IeA AFEe] 2.4

FFHE AU dolA Wy g =
Mol FRARN TFG HF AR/ B 5 HF

Wy LNy

(bioconversion) WhITHEN DR
' Py (bioconversion)
&
ety ANE ORE
+ SUE FUS

o S Ul FUID|YE

<+ SUE HIMAEY
- PO &

< FE S AEAYE o8 Ve AF AaA iR o HEud >

= A g (biotransformation)& UA ] HGA F2 F A= FEH Y AELA HA== 23l
2 W = YHozA A7 SAAANFY ML ddes
2ol o, ol dS FaAShE Ate] a7 wet #shA FAHS F3 9

EON A
o
ol
lo
Jo
t:Dl‘
ox
Mo
[o
=
s
ox
2
HL?{_I'
+
O
lr



F2A F2A4ES cordycepind

= o

)

3) & ATl A

¥
o <
17_A| o]
o X
3
E .o
HTW B
<
oy s
P N
X
oE %
T
Nlo i
G
do R
UGS
T <
X
w B
o X
s iy
<0 ol
o
0
%o Yo
o
T op
i
5 -
o P
s o
~
file)
T M

T

il

il

71'5E A= 7]

HlEk Aol P

£k

v 22 AEE & dHA

HAE o

3|

Jolu} 2re] TgAe T

=
=

s

) ]

*

3}3HE E+ 1-deoxynojirimycin(DNJ)©|

1

methyl

N

(DN)),

[T - deoxynojirimycin

3=

alkaloid

=

deoxynojirimycin], #l&4 XHE3gE (B - sitosterol, campesterol, B - sitosterol

quercetin, isoquercetin,

glycoside, B - ecdysone} inosterol), Flavonoid &%= (rutin,

Antocyanin

3}3tE (cyanidin 3 - glucoside (C3G)$} cyanidin 3 - rutinoside), & 3}3 & (resveratrol

)l

cyclomullberrin),

o]
=

moracetin, morusin, mullberrin, mullberrochromene

salicylate,

methy

eugenol,

3 819t = (guaiacol,

H FA)),

moracin

A2 24

Sls

OO]:

phenylacetaldehyde, benzaldehyde, y-aminobutyric acid(GABA) &2 T

=do] H

™

ol

i

=3
=1

t 7157434

2ks

A e A

w23

o
=

4 =4

@) BUEI AUz 9

i

wK

L
HO

o)
o
o

| 7= l=d, FuFrE vkl

S

4Fe| Aol WA

.

JJo

E3)4 Bl

o
=

d AA AT

a7

)

Jo

A el 5712

Kol
| .

FEE

A

o

18

o

i
n
o

rA

= U
Z73A &8 7t

|
K

1

A Aol
A4

RS
S .

=)

bl FAgete 1Fd 7]

F9E oz 79

-
ar

ol
Hin
P

._01_

o

oy

=
=

T OEM/ODM AzQJAEAN AZAL 7%



&, #ol

1

3
pul

A Mgl 78

Hol=

1 AA >

3

A g AFNE

(2 Al¥sAT71#

LR L

() 7157433 & validation ¥ profiling



B) AP FAT B

(7h AFAze] wg &L dnvtaEs HA7 &
(h ¥R EEo A BivkEd 8 8ol T=
(th ¥R EdFES o] &3 JHPEH a5H7} V&
H2Esura
 BHY EE UE
s gHEERAE 99 A%

¢ MYSEE/AEET 28

e e B
S REE UEg o

= FHOIEIAEE A 0 2@
IRE & 01, @Hle TojHaa

s FEEYAUSSE O
bt

At B8
e iR

" 1M H Y profiling ' . U s N2 EAE
. x5 2% AY E Y Y AT

- & & @

TLEIE 74]1] WA Tl E Al St 01]’%%1
2) Pl=2 <179 % VJOI Aol o] F 32 1 o]de] BTk A2 AHA lom,

s
n = A AEHH oF 20.6%<1 19209 & (¢F 2192 ¢)S HIRkE S #AE P XSH| g0 =
ARgste] F7t olmnl&o] & S7HE AL® o4
(@) e E FRAGGFZRA ] S5t 194 o] A 38 F 1%l BIvH32.4%)2
EHEo], old mE MEH AZFE 20079 12 919 A 2011d 2z 74 do
2 55
(@) wekA B AT Fao] oA MEE VTR aAE dEEY T & A
kil Al%joﬂ/ﬂ AT T F=UAY A e = +
A NES Aulsrbe] A5SH wEAS A
(6) BT 7SS FUAZE F e TR
Hetxow s, FAstd A=A LA
7H‘%°] 7} & A d

S A E7N ve %Xﬁ} et
3 4z & Qe wARel B 29,



byl
wK

oo

7 )

B/

R

A

1-3.

(1) AT W&

DRF

7} . GLP 7| &S 28H 25

3

3L

D A

A A

*

@

Lo M

A7 Wg e AEs

=i
=

ARl 43

R

@ 715

A

i
&

!

UA s7F 1

=
=

7154 7N

A
A E2HE AAGEAE 7F

x4

Fod 2lekx] A= A A"

3]

A ARE A
@ Y 5 BERe HAF L

o))
~~

E A=

bl tholof

S|

= °l&

ar

s

Retroperitoneal adipose tissue

T
GTE

2
TS
I
Xanthigen

Rk

= 1

_ _T-

HFD

ND

T T
s w9 8 9w g
[ =] =

—

(B) Jubjapn

HFD

HFD+ GTE

HF D + Xanthigen

HFD

ND



h MGERGFEEREA ] AAY 2o 7154 AR A

D P 5 EFFE=L V9FEE=S 4FANLYS 505008 £ dREA Ao A
2| &4 E42] Fucoxanthin? punicic acidE AFZAHESZ HAH3le] Y89 EFg}, HA
4, 7ISAARE MROE AFYGFUMAZRE “AALTL =S 2 F U

BEZd71%s 2589)2 7IsAd oz MEIG S W3+

[ e 1 1 @ X T : o
| ARAAE Avd x4 | o Al O|OrE OHIA]
- . b B AATE
| Camy Meatih Frvdedeps Adesmidvrition U maypdis, [ Ceisgiabang ey ovng [ U-re, Cheag e,
Alemleelie. (Mrasmleeii_ { Benpehranpledd do, apabils af Lsevw 301100

Cotificate Ho. @ MFDS FFSIF - BHE0000 Y

CERTIFICATE OF FUNCTIONAL INGREDIENT FOR
HEALTHFUNCTIONAL FOOLY

TO WM [T MASY OORCERM 1WAl 004

Thin ia 8e ccrsfy tha she following gredions m the Pupcionsl |ngredicn
fir Healsh Fuscuarasd Fosd, which' te spprowved by coopplisec with Amscie 14 aad
Fudirent 15 of dhe |bpalth Poreticadl Food ARl of Republic of Ko

Marng of ibggeodient : Complen exio of Undaria plasatifids et gi)

Same of Reprosesiatnee  Keon, Suk Hyoag

B 4 L 4 Warke of sicicis salablibimens | NOVAREY Co, Lid
1 it} Ackliness 1 4, Gangai il Ochungoup, Choongeon-gu, Cleongies, Chusgchg
[ SRR SR

Hesahihs clabms © My belp nodoce bodhy Sat

Appronal Date 10 7 | 7 2004
Romark

® 4 Smccrely Woer, 'Ju"
i AN i A e i Yaag Chasg-Sock {’ Q‘?E—/L-r
B Futioral Food Standard Difs:

d R TR Fised Safety Potiey Hunstu
it ) ' Miisistry of Food g=d Dirug Safisy
Repeblic of Korea

<vo 5 BRAFEFEEEA) 758 98 IBA (7, 98>

L,
rlo
23
ful
2
)
12
ol
Iz
s
e
e
il
rlo
N
o
—_
S
$
)
Y
o
)
i
il

@ A EHFE JHEIA S
Zste] 2014 107, 2015 107, F 20719 AFo]l &4, A= A5 JEAHY
EgFEE)S FYdE (F)ertd oAt fEAAL ol FA AT £
Az7 AYH T 1. 2014d AL Fol| AFo] ZAH o]F w2 A tho]olE AF
Tole= AFoE AASINeH 2015d Ao = FF3] o]ofA]
23] 2015 AB|A7 AFels BAE A AR SAE B

O

o
tlo Y& 4

N

_{
AL



@ PG AAY a5 AR AR me B Aol Fu

ir

DEFAT XANTHIGEN
EREHELS

SR T RTRAN ¢ o
Ty

Swim.

<2015 124 0o] A#EEt= BT A 2 ZEA =

48,7227k 9, 2014\d 67,134 Yoz Hd oi®] 37.8% &
ARk o] viE AdHs B ZAbe vid o ¥ 185k 20131 1381, 20149
1507, 20153 180 2.2 #}&AHo] F7istal 9lo] A H uf AA FA4stel= ojupA] s}

a5
A5 W
T Ml A
20133 2014 20153

. EEAFAESTT
o &9 k) 48,722 67,134 82,743 H;z °
TEAE(H) 138 150 180 2AAd AA 71E
ZE A mE »

HA e - 8,000 10,000 A Az 7% WE

(Bek)

@ wEbd PRt 55 71 dE T R ARE A ARE e R BuRE ol &S
ik E5s Hole 71w A L B olE o8’ AFIPHA AF AT 8 3E
sk Fol BuE Al srbdls dE AddFs 59 v &5 A Sd 2 A=
SHEelYEr AQAGA Sl ofutA] shaa 9



U AN EATI S Baksha

(1) APAF+ H&

h £ FAY FsATF7IHOEZA A1PEE AAE FH= PTGy dAEATFLE &
Pt e HG9S ATHAAMNE AEALCZRY HAES &Fwdste Fx2s4
#g ATFE FP3te] 5F Y AlEH(schisandrene, Petatewalide B, a-iso-cubebenol, a

-iso-cubebene, a-iso-cubebenoate)< X 1l

() oF 709F9] A=< wrdesty FE2eds & Fol gaEA o B

(th A< 2 #AY #Add BuF d7E T8 SCle=i 18 (Mori  folium  inhibits
interleukin-13-induced expression of matrix metalloproteinases and inflammatory
mediators by suppressing the activation of NF-kB and p38 MAPK in SW1353 human
chondrocytes)o] AlAE o, BUF doziE 359 =43, FARUT =7 E

150 2R £5Besd 722 54,

(Fh =@ Pze} @78 BAste] WE F2BO Fo HES BAFgon 53 ol AN
3 BAL PR F/AA S 30 oY FHAVE BEWUL At 5HE
FH Fol Qg BURe WEES At I B S AF 1 dolE UG AAEL

1

Oh BUE 9 2E2e) TBAY 1 AF

O A 54 AolEFRIQ interleukin-18 (IL-18)E =#A A A T8 4TE e
Aog d4HA o Bl ety 2454%01]/\1 T, 1, st ol a3t
Ae AoE dHA oy, ool ZHAHe 5o #Z} A= HIHA LUt o

O

ZA B AT A= SW1353 human chondrocytesA Z o A B9 EFZE0] in vitro
oA IL-1 /] A3 A| 2F NF-kBeH MAPK pathwayE &3 MMPs, iNOS) 2 COX-24#|
EHE AT ¥ B FEELS SWI1353 cellsolA =¥ MMP-13} MMP-139]
releaseﬂoi/‘i IL- 1£3% daN7E AR YEtor, olfd Ades AExzs54dS UE
A ¢E FRAA FE JEHOE MMP-134 MMP-139] @ a3} mRANS TdS o
A A AT Eﬁﬁ = T%%—% IL-1B] 98|l =" NO and PGE;2] HAS a7
o, iNOS$t COX-29] 2de AT o2 A= SWI1353 chondrocytes©ll A
Y B FEFEo] NFxB FE p38 MAPKS 49 JAE 53] MMP-1, MMP-13 ¥
Azt B s e AAstE Ao = UeET meta B dFoA B
| #EE FANAAN YEteE A3z AdEo FHAWMEY 2 gd figh
29 9AE BEste X BAEA AL 7hsdo] & AR JgiEnh

FP
ofg

NH Mﬂﬂ



() BUTERH Qo3 4% £58Y % FREA(EUTY 4F, TR 3F)

O BUF QozgRE £4EYE AR 42 F 171A AE9 H-NMR, Carbon-NMR,

Dept-NMR, COSY-NMR, HSQC-NMR % HMBC-NMR spectrum®] o A].

5o olf2 Qe FHAA UY + S
Dept NMR (150 MHz in
Pyridine) of MALE9SIFIF

@ B &A9 F2E 53

C” NMR (150 MHz in

H' NMR (600 MHz in
Pyridine) of MALE9SIFIF

Pyridine) of MALE9SIFIF

R .

HMBC NMR (in Pyridine)

HSQC NMR (in Pyridine)
of MALE9SIFIF

COSY NMR (in Pyridine)
of MALE9SIFIF

of MALE9SIFIF

3% F 17FA AE9 H-NMR, Carbon-NMR,

o

NMR % HMBC-NMR spectrum®] o A].

A B 5 WS (B4 2 Fgas

@ B Ao T2E 58 59 o] st FuaA ¥
b Qe Ae® Lhehd
Dept NMR (150 MHz in

H' NMR (600 MHz in C"® NMR (150 MHz in

CDCls) of GGPTE61 CDCls) of GGPTE61 CDCl;) of GGPTE61

f | HMBC NMR (in CDCls) of

HSQC NMR (in CDCls) o
GGPTE61

GGPTE61

COSY NMR (in CDCL) of
GGPTE61




1%
Ne
i
]:op
il
lo
ot
ult
ofN
t_‘oiq
olr
ofN
=

(Th 7tzel WEA Fo| Aae FoAR FF 20

rlo
—
Q
(=}
=
gq
~
=3
0
N
—_
O by
X2 o
O
L
mﬂ:
m{n
(o
N
p—\
o
O\
O
fu
>
L

A -+ + 4+ +  IL4B (40 ng/m]) A 0 3 60 30 60 Time(min)
2 + + + +  IL-1B (40 ng/mi)
0 0 200 400 800 MF (ug/ml) i & iiE ot A . + o+ o+ + IL-1B (40 ng/ml)
| ———— [ ; NF-xB pos 0 0 200 400 800 MF (ug/mi)
0 1 1 1 0.4 § 1 67 98 39 19
| ———— [ : Lamins INOS
0 % 1 1 0.9
[ ———— [ i E——
- 2
o — g 103 0407 14 COX-2
) B-actin
| —— — [UUSE 01109 02
0 1 09 0.2 0.1 -
| — — — — — DX 5 oan 65 Merge Eam
B -+ + + +  IL1B (40 ng/ml)
P40 ng/mi) B . 4+ + 4+ + IL-1B(40ng/ml)

0 0 200 400 800 MF (pg/ml)
iy 0 0 200 400 800 MF (pg/ml)

0 1 1 08 03 I SR — IiNOS

MMP-2
T —— 0 1 1 08 04
———r [ ————coxs
R PO 0 1 1 07 02
0 1 09 07 02 e | |B-actin
B-actin
Effects of Mori folium water extract Inhibition of nuclear  factor-kxB Inhitk}iition of indl.lgglg nitric oxids
(MF) on the expression of matrix (NF-xB) nuclear translocation by Mori synl \a s¢ nas 2(1 ) CO;DZ
metalloproteinases (MMPs) in folium  water extract (MF) in eyeto -?xygeba e-M i foli ( ;)
interleukin-1(3 (IL-1B)-stimulated  interleukin-13 (IL-1B)-stimulated Eiﬂf;swn (MIEI) iorfl (i)nltl;?eulgr?-fé
SW1353 chondrocytes. SW1353 chondrocytes. (IL-1B)-treated SW1353 chondrocytes.

@ MM#o2 Fasgs drolls MMl Aitsts F8 AZ|2YFE(AAA)°] MeOH
F=EoA= 982 mg/g dry weight, & F=E0IA+= 14501 mg/g dry weighto] &
Hof ggloLt, PP BEAE Aol AAArk A3 AHHA eake.

® Fzxe] Fa AFAEQ! liquiritin® MM+ o2 U& Aol AL Aozt gllon, PP
o2 Ba Moz dA3 Fasi=

@ 7rzxo] F8 AFEAZEL liquiritigenine MM 3 PP+ & Al @A 3] TH435H3A .

© wehA Fzo BE Add &% F7hs ol Aitsts =49 AAAC oA FUHE<=
Ao A7

DE FEE 2 E 7R R FE Fe AREE
St = & 29 23 71:}— ——[—_8_ X]J:—;E—}‘é""‘
FEE 29 (1Gs ARE 754 (liquiritin)©] 5} (liquiritigenin) ]
(ug/ml) 22 (AAA) 1 EE
:: = 100% MeOPH _m Water é‘—;l 100% M
) £
Fa | e 25




() @rlel BE A Fo] AL FLAE T )

=

P

TaE

o
)
ult
olN
t_‘oiq
off
ofN
=

A

O MM PPFoE g & o8
=2 200 pg/mle] F=71A A
ICs0 2259} 29.57 ug/mlEA &
ug/mle 24 &so] ot Frhstth

@ TaEFo| A= 7ISHEZEL AAAE TE P E}EW ofzte] zol= ALY,
MM+ 2211 pg/g DWEA W2 ¢S Aoy, PP AAAE A5 AASHA]
Fon, 5o A3 FAsHATH

@ =3 Br]e F8 AFAHER] ellagic acid7} 2F9 Fo 2 LFEA N #ZSHA FPhoH,

59 NOAA oA a3= vwsk 23, vga +
NOAAR JAEA7E gleoy, MMT B8 FZ2E9
< &3%7F wl§ =9o Yy, PP & —%—%%% 124.25

=
T

&
b=

mE

quercetine ¥ ]3] 7HAs} T

CRE FEEO HETFERE g 20 guagn | 9] 2o AR

Fds &3 (ICs 28" 7154 (ellagic acid)®] W3} | (quercetin)2] 3}
(ng/ml) 24(AAA) ; i -

Ellagic acid(mg/g DW)

Quercetin{mg/g DW)

Icso(pg/ml)
« 8 & B B B
I
I
f
AAA(mg/g DW from fungus)

@ a-iso-cubebenold} a-iso-cubebenes FHF, ANAAS a3 F OIFd a9E YHEHYE=
=42 FHFEAOH, g 4 2 85587 5EHUS.

SCIAI A
2 arel o e =2
= 7
A=2 =d 7 (Pubmed et
search)
A
¢ Biochemical and
w-iso-cubebenol Identification of a-iso-cubebenol as 87 Biophysic'al Research
a novel molecule that stimulates Communications 391 (2010)
anti-inflammation. Structure of 1687 - 1692
a-iso-cubebenol (A). Key HMBC
correlations of a-iso-cubebenol
(B).
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Biochemical and
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Structure of petatewalideB (A) and
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R-bipheny| configuration S-biphenyl configuration

No.Rj Ry Ry Ry R: R; Rs Ry Ry Rig Ry No. Rj Ry Ry Ry Rs Ry Re Ry Re Ry Ry

1 HCH HCH CH; CH;CH; CH: CHi:CH; H 8 CH;, H CH: H CH, CH:CH, CH, H

2 H CH: H CH; CH: CH; CH; H CHy CH; H 9 CH; H CH; H CH;CH,CH:CH, CH, H
30HCH; H CHy CHy OH; CHy  CHy  CHy OH; H WCH, HCH H o H CH,CH,CH CHy H H

4 0OHCH: H CHy €H, CH; CH, CH; CH: H 11 OH CH,CH: H CHCH,CH:CH, CH. Angeloyloxy
& OH CH; CH; H  CH; CH; CH; Angelovl- CH, CH; H 12 OH CH,€H, H CH; CH;CH; CH, CH; Benzoyloxy
6 OH CH; CH; H CH; CH; CH; Tigloy- CH; CH; H 13 =CH, H CH, CH, CH:CH; CH: Benzoyloxy
7 0OH CH. CHy H CH, CH, CH, Benzoyl- CHy CH; H
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@ YN ATES HEHTA Table 2) : FEV|Z B, 45 dEFAA dwEa
o oo BAHA gkTh 5000 mg/kg FelTolA =o 1 o] AlPEAAW
ol

(compound-colored stool)°] <= HFH A HEFHAOY, Fof =
o2 BEEA AU ol AP Tl o7 LANHJ FF
@ AFHsHH3HTE] HFHIA Figure 1, Figure 2, Table 3)
5,000 mg/kg Tl thza3 BluA Fold e AFTHste AZHA Fsk
@ 8 FHAA 0 BAA, &5 tET E 5000 mg/kg FATAA §4F o) AL
HdEHA FU.

Table 2. Sununary of Clinical Signs

Grop No. of Hours (Day ) after dosing
Sex Dose il Clinecal =10
(naky 05 1 2 4 &
Male Gl ] NOA 5 5 5 b 5
0
G2 5 NOA 3 5 ] § ;
000
Femmle Gl ] NOA 3 3 5 5 3
0
G2 s NDA 5 5 5 5 5
5000
Group o of Drays after dosmg
Sex [hose = i Clunical sign
Onaky TS I 2 3 4 5 § 7T & 9 1011 1213 4
Male Gl 5 NOA £ & K 8% £ % X § % & % § &£ %
0
G2 5 MOA 5 55 B 5 5 % 5 5 55 ¥ 3
5000 Conpownd=colored stoel 5
Female Gl 5 NOA - SO TR G N S Q. A L. - G SR . S
il
G2 5 NOA 5 5 5 5 58 5 55 5 5 5 53
5,000 Compoud-colored stool 5

NOA No Observable Abnommaliey
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Figure 2, Body Weights in Female 5D Rats
Table 3. Mean Body Weights
g
= ot | Days after dosing ki
' Dose (mgke) ] 1 3 7 H 0~14
Male &1 Mem 153.6 175.4 196.9 2313 2932 1394
0 SD. 26 45 36 6.1 9.8 11.3
N 3 - 3 - 3 -
G2 Mz 1536 177.0 1998 236.1 2976 144.0
5.000 5D. 30 s 4.0 L 15.1 127
N " 5 3 3 N 5
Feile Gl Mean 128.6 146.9 1624 180.9 208.5 70.9
0 5D. 3.0 23 21 4.1 6.9 7.8
N b 5 5 ] 5
G2 Menn 1279 148.6 1619 179.1 2113 3.5
5000 5D. 29 27 35 6.3 123 B
N 4 3 5 h 5 -]
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Table 5. Climical Signs of Mam Study in Male ICR. Mice

1" dodmp  dosmp

| day
: Dose . kv wdutely 2 ho pediately 2houss PN
CGroup k) Route AnmwlID  Clwcal siges maﬁ: L :.ﬂ::ﬂ T'f”“ maﬂ:l:l mﬂ‘* b
dosmg dosmg Ansmg dosmp doving dosmp
(411} |
5 Water phaz
\::I:':D‘[' for 0 PO poe
mphon Lios
4 {uid
ki
¥z
1250 PO it}
(i
s
k]|
Fermrnted 130z
Tesd Mubemy , .
substance leaves Pm L)
Eximact B30
35
401
E402
(i x) PO Edd
Ealk
LS
E301
A EsQ2
Posdne  wiMc O T T
contml
ety
1505
PO PerOs
[P Intmpendcaeal
MM Mitonmrom €
- Mo obseniable shnemmlbty
A The pnurn'f;nn:rnl subsinnce was m_]-*.'htd m:nprrﬂnpmﬂ\' omee at 24 hours poar to -'..1:1;|'|.u13 e
28§ ZENE(AAANY HERTA Table 7) : AFEATNAE TALARAT Z
2ATGEA A G T H&o] BE &FoAH SAUETI Blm o}oq EASH o2 &3
Aozl A A gsith w3, ¥ AT F FAAAIT s SHU=TH vz
sto] FASHH o R Folgk zol7l EARIEHA LUt FHAUHETAAE G HFET T
AT FANEl SAURET vade BANHOR fold FAL &
A=A (p<0.01). F HIF F AT ¥gL2 SAANETH vluste FAT
Ao® Fo3F Zfo|7t A A Fhth
Aol A . SAYERTLIANA AdTGIAPAE ] W EY} historical control data?]
F2]¥ 9] Weoll A1, historical control data®] 95% Y Wl AT} =3 O‘EHEHZ:—?LOH
A AT AddE e SRS} historical control data (Table 8)9] TS Wol
B, SAEES wasd FANAOE FSA FAHRN AEA RADE 0D
ARz solA ANE Aoz Besgt



Table 6. Bodv Weights of Main Study i Male ICE. Mice

Body weight (g)
Caoup Hase Route Anmnml [D before | day after
(mg/kg) o s
1" dosing 2 dosing
1101 3432 39
1102 372 53
Msgtive Water 1103 338 EERY]
st _ _fnr_ 0 P.O. 1104 A7 341
mjection 1105 356 354
Mean 351 345
5.0 1.35 0,50
1201 369 36,0
1202 344 44
1203 357 351
1250 P.O. 1204 338 33.7
1205 342 33.2
Mean 350 3.5
s.D. 128 111
1301 354 343
x w
Test Mulbeny - R
subsrance leaves 230 20 L0 20 3
Extract 1305 3% 326
Mean 49 34
5.0, 1.60 1.73
1401 6.3 %9
1402 344 347
1403 346 342
3,000 P.O. 1404 M8 350
1405 iT6 36.1
Mean 355 352
s.D. 1.38 081
1501 aTa 353
1502 336 il8
i s 1503 33 36
Positive MMC T 1P 1504 43 333
sonisol 1508 137 326
Mean 34,7 33.3
s.D. 1.52 116
PO PerOs

LP: Intrapentoneal

5.D.: Standard Deviation

MMC: Mitomycm €

A The positive control substance was mjected mtzapertoneally once at 24 hours prior to sanpling tome.



Table 7. Results of AMain Stdy in Male ICR Mice

Group {:E‘i:; Route Hc:il;r;“;::ﬂ Anmsl D PCEAPCE+NCE]  MNPCE PCE
1101 172 500 3 4000
1102 143 500 0 4000
. Water 1103 168 500 2 4000
R for 0 PO el 1104 162 500 3 4.000
control - jection 1105 l64 [ 500 11 4000
Toral 809 2.500 9 1 20.000
Ya(Mean=5D.} 324 = 22 0045 = 0033
1201 180/ 500 1 4.000
1202 143 500 1 4.000
1203 148 7 500 3 000
1250 PO 24 1204 s6 [ 500 2 4000
1205 I /| 500 3 B R
Total 791 [ 2500 10 /20,000
Ye(Mean=5D) 316 = 298 0030 = 0023
1301 163 500 kS 4.000
1302 158 500 1 4.000
- i?;lnt:::}d 1303 18/ S0 2/ 4000
2500 PO 24 1304 156 [/ 500 2 4.000
stk ::::[ 1305 16 [ S00 1/ 4000
Total T8l 2500 9 " 20.000
folbMean=SD) 312 = 108 0045 = 0021
1401 170/ 500 2 4.000
1402 160 500 0 4000
1403 134 1 500 1 4.000
5000 PO 24 1404 1500 1 500 2 4000
1405 143/ 500 1 4,000
Total TS 2500 & 20000
Polbean+S.D) 303 = 382 0030 = 0.021
1501 152 / 500 209 4.000
1502 166 00 272 4000
Bosiive [503 156 [ 300 236 4,000
: MMC 2 LP. 24 1504 158 /1 300 246 4.000
RO 1505 148/ 500 204 | 4000
Toral TR0/ 2500 12578t 20,000
SaiMean=50) 312 = 136 6235 = (320
PO PerOs.
LP. ; Intmpentoneal
MNPCE : Micronuclented polychromane erythrocyte
PCE : Polyvchromatic ervthrocyte
NCE : Nommochromatic ervthrocyte
5D Standard Deviation
MMC : Mitomyem C
Significant difference fromnegative control by Mann-Whitney test: 11 p <0.01



Table 8. Historical Control Data

Hestoneal control vakees of mcronuckeated polychronmne erythrocytes (MNPCE)

H fier R: MNPCEPCE] (%4)
’ M= Dose . MNPCEPCE®) gk FI0O  on control e
Group dosmg . N s
: (ne'ka) Meants.D) [MNPCEPCE]
(hr) MIN MAX
4 0 32 0042 = 0019 0007 0077 <13
Megative control
4% L] 20 0031 £ 0013 0002 0.060 <1
Positive control 24 2 32 6119 = 1275 4958 7.250 =

Histoncal control values of ratie of polychronmtic ervihrocytes (PCE) to total ervtlrocytes

Hours after Range [PCE{NCE+PCE)] (%)

. losi Dose . PCE(NCE+PCE) (%%)
roup dosmg } .
a (nmkg) MeanzS.D.) :

iy o MM MAX

24 0 a2 ING6 = 3006 2596 3536
Negative control

4% 0 20 2864 = 3500 2440 3279
Positive control 24 2 32 2939 + 3864 24.72 3407

Megatnve control: Warer for mjacton. Nomml salme mjection. Com ol 0.5% methyvl cellitlose 1500cantipose sohtion.
0.5% carboxymethylcelhlose sodnmsalt sohton, o

Positive control: Mitonmyem C (2 mg/kg, 1P smgle dosmg)

N: The total number of nicronucleus test

The above histoncal control values were obtamed fromthe data pooled from Dec, 6, 2013 ro Mar. 17, 2017

The range was cakubted by the control lomt of X denved from X-R value

a} Poisson-based 95% control lmats of the historical negative control data.

== Mo data

o] AHERE, B APEA StelA AFED WELUTD FEEY vhes FFA
Zo UiF 23 FEPe FHo2 ATaAT

D GLP 7199l nlo] @ B8 Bo) WEBIRY FHB fAAED] UYL 53

@ ANF=3 - ANFEEd TaBUTYd FEEY A=Al #EAEE slEY 274
]

LT3R WA (Escherichia col)< ©]-&

i
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1,
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&Y
|
&
Q
S
2
(m
i)
f
il
fu)

) ANPEA - BFEYFS FEE (Fermented Mulberry leaves Extract)



O SAHAUZED . FAEST (B AP FFAA FALESFE At
B FANZEZ
3 RAxA A Z A}

Sodium azide (SA)
2-Nitrofluorene (2-NF)
2-Aminoanthracene (2-AA)
9-Aminoacridine (9-AA)
4-Nitroquinoline N-oxide (4-NQO)

SIGMA-ALDRICH, Co., US.A.
SIGMA-ALDRICH, Co., US.A.
SIGMA-ALDRICH, Co., US.A.
SIGMA-ALDRICH, Co., US.A.
SIGMA-ALDRICH, Co., US.A.

| | |
o | rlo|rfo | rfo|rle | IN

i

- & 9 #59 : Salmonella typhimurium TA98
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Salmonella typhimurium TA1537
Escherichia coli WP2uvrA(pKM101)

- gl WMol YA B g Aol B3, WolAM ARl 1d AnHow AT
slem, TfolEeeloln FUsE FHE AT
-7 2Fe] fAAE
5 Eiaak® g
TA98 hisD3052 rfaA uvrB(pKM101)
Salmonella TA100 hisGA6 riaAuvrB(pKM101)
typhimurium TA1535 hisGl6 rfaA\uvrB
TA1537 hisC3076 rlaA\uvrB
Escherichia coli WP2uvrA (pKM101) trpE uvrA(pKM101)

SFEAANEY

- 8% JPolEEldl A FH3HE 5,000 pg/plates HAEFOZ St o]t §HFS FHULE
Zg3ho], 1,250, 313, 78.1, 19.5 & 488 ug/plate] AFEHAT 2A. =3, SAUERT 2

O EX U]
B Y] gHAd . §FAHARY A3, AgASNY AdEAe
Ao 5000 ug/plate® BARS HngTos s, ol FE

Cl
2,500, 1,250, 625 & 313 pg/plate®] NHFEAFL A4, =3, SAYZRT ¥ IHN2ZS
AR ASAN7E BEEE Arode ASASE dE2E VP e &S EAEY Ha
SFOE 3o, ASA3NIF BEEHA v &S 49A o] FHE] It o]t &F
2 3] 28 AHE3H, F 6PAY AFEAT S AAH. B, SAUERT 2 FHUERTES
AA. ASASN 7 #FEHA G ANFEZ] o] AFHE e o] #FEdE &

% F BAwel2RUSY AZel GFo] gl AnEHS BAYY HngFow 44
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& fx27, FANET D S9 mix EAFFE AET ﬁ_i% 7]
3 = 2 &% ANREE, 48 2 HHuxE

3, 01 mol/L U4HESH (pH 7.4) 500 uL 2 2t 4= 100 uL g 92

03 X&ue 37C, 90 rpm)dtt. I & F5 %, TA98, TA100, TA1535 2 TA1537

o= ARudetE top agars, WP2uwrA(pKM101) #Foll= & top agars 2 mL

] 2o} vortexingdtil, H4A glucose $HE ol A o 7?5}04 AolA =37, AR st
EA5N A= 0.1 mol/L A4k (pH 7.4) 500 puL th4lel] S9 mix 500 pLE ¥+ 1
Qo] A= FdaA AA.

- oA 2 gl o edRwFE & o;}7] Ak, ANd=d HE&F 100 pL, 0.1
mol/L 214+¢-% (pH 7.4) 500 uL 2 S9 mix 500 pLE FHo| 217 Y1, 20837 F g
& (37C, 90 rpm). W& FTE F, top agarE —3—01 vortexing®}3l, nutrient broth %1%
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Eiae s S9 mix B Aol &% (ug/plate)

TA98, TA100, TA1535,

-+ 5,000, 2,500, 1,250, 625, 313
TA1537, WP2uvrA(pKM101)

(B dAA )4

D GLP 7]1=¢!

Aolgrde Fsta 9l

@ AEAE B By
b ANPAEH . FEaBUYFS] F55 (Fermented Mulberry leaves Extract)
@ FANEEL « FAET (2 AEe FIAA FAETE AT
@ Fdhz=4

8% Bz A Z A
Mitomycin C (MMC) e SIGMA-ALDRICH, Co., US.A.
Benzo[a]pyrene (B[a]P) A2 SIGMA-ALDRICH, Co., US.A.

®@ AlZzF
- 3% : CHL/IU
- AE D AEAETE Fob AAAol AR Bol AFEEIL Jlow TlolEERIqAE F

o]

H3tE CHL/IU MEFE *%Eﬂf‘&ﬁ}

- Y4 2 H¥ . CHL/IU Az 20119 11¥ 2499l American Type Culture Collection
(ATCC, US.A)oIA FU3ted, 10% Fetal bovine serum (FBS, Gibco, US.A)< 233
Eagle’s Minimum Essential Medium (EMEM, Lonza Walkersville Inc., US.A\)o] E°10&
75 om® Zgt2= (Nunc, Denmark)el i, 5% COF FFEH+E 37C w7
(MCO-20AIC, SANYO, Japan)ell A H a3t

<CHL/IU M X2] EA>



ATCC® Catalog No. CRL-1935
Lot No. 3375917
Modal chromosome number 25

= Cricetulus griseus (hamster, Chinese)
£2d 7

2 Hl A oAl Z

553 29

Doubling time °F 15A1%F

CHL/IU HZE
3}7\ 1:!]. [oX==Ne)

R

A 5ol

gttt Azdgde TR &

Hoechst Stain Kit (MPBIOMEDICALS, Japan)E Ab&3te] Al Zo] wlo]|z &
3ol s},
(SIGMA-ALDRICH, Co., US.A)& HlFZe2Ed 7]3}4

571 Tl

HikEl Aol 025% Trypsin-EDTA &9
AEZE ETt2d W9 o2 RE

1,000 rpmell Al 5&3F A ET &, Fee

R

I‘E S m]o o

ol
AstAth 1x10° cells/mL7} H 2 FBSE H7}ata, DMSOY HEFZ7t 10%7 H=
FF, B4 ma Fud BRaGt 2A4edEy (80 ~ -60C)ol A B2E B
5, dAdadaz &4 /\P%/\W}Xl H A5t

SFEGAN Y
- 8% SFAEAAANYY HugHFS AFPEZ] AEJ S 1o 5,000 ug/mLE 3},
olal g FH 22 &3], 2,500, 1,250, 625, 313, 156, 78.1, 39.1 & 19.5 ug/mL2| Al
FEATL AT B Y, SHURTS AP
- A Al =85 5, 7 ~fﬂl°lEb A A gl o] iALEHAL B R A3 2 A E
AL g H el YAIEA S H|EA 5 e F 3AER Bt 3 &3 1 well A&3ITH
ALE=R olge} o] FA s} x%ﬂlﬂﬂ‘r
ZA % (mL) o
A S9 mi REE e
= mix b EMEM with 59 mi LAY REA (mL/well)
mix _
10% FBS = AEEA
SAY=x 2.7 0.3 2
oA 7t NE=d 2.7 0.3 2
y H
A SRy = 27 03 2
+ 0.5
ANgEZ 2.7 0.3 2
SAYx 2.7 0.3 2
AL A 2 - -
N&AEZ 2.7 0.3 2

SAZEA o AR SR A B EAsts AFEE S 6 AYT F, wellE



Dulbecco’s Phosphate-Buffered Saline (D-PBS, Lonza Walkersville Inc, US.A.)2 2 A3}
A, AARE WA S 7hete] 18A1F FUb vl FRith. AR o] A SHH| EA St Al
dEde UL AEA YR GAA Y 8 AEAHEY BT 5% COvt sEHE
37C wF7lollA mjgitt. Ald=del A2 Ad=2 A, AgSEA 2 fdETE
Aol 7z e FEIT. AFEd A F gAdET B Aded Hu8EFT pH
2 AFEdE AT ANFed Hu&FTe pH B AFSe] A= Hlalste] 1.0
2 50 mOsm/kg °ld WH3lste Afode B AdEEATY pH 2 A45F4S SAHIH
=3, pH W3tz Qlsto] mjxo] A W3y} d2dd A5, sFg8&FTe pHE g

- Relative Population Doubling (RPD)¢] 4H=
ST A FAl, satellitet =T 02 A EZGEHAE well S CIE (1 well)E Al
2eht},
Satelliteth =72 A dE=d AN, AF=EAT S EFTE Fol AzFE ETFAFES ©
83t Alsste] RPDE T-30

(No. of population doublings in treated cultures)
RPD (%) = . — % 100
(No. of population doublings in control cultures)

Population doubling = [log (Post-treatment cell number/Initial cell number)]/log 2

2 1,250 pg/mLe] AFdEDTe AT =3, AT 2 A4

AZZAel 3 AGEd AelFEAC] Yo BFHE ASols AEFA

(SF 55%) SAFHE S3 Fdlo] BEH SFoIA RPD ZHol Gl gl AP F
e §S BAPS ALEGFOE S, o5 SIS Ful 28 Agdtel, F 4wA o
o NPBATS AV £9, SHNET P FYREFS BTG

A3,

A

AR AN FR F 4 SelolE: wAbH e tABA s s B 2418,
A&A Yo ABASEAS S F AR Bk & 83T 2o BeoES A

o,

o
rot

ALER off e} o] ZA st A3t



ZA| & (mL) b= o
- R ¢}
AL |89 mix | AT [ EMEM with SAM=EA
S9 mix . (mL/plate)
10% FBS Ee ANE=d
SAY= 11.7 13 5
- AldEA 11.7 - 1.3 5
1=9APg] FAaT = 12.87 0.13 5
2 SAY= 9.53 1.3 5
+ AlFEH 9.53 217 1.3 5
AFA = 10.70 0.13 5
S A= 11.7 13 5
AL A 2 - AgEZ 11.7 - 1.3 5
A= 12.87 0.13 5
GAZEA Bl A s =45 2 EXjste APEEE S 6AIE A 3, FHolE
W& D-PBSE AMA3tA, 4A1ASE wjFd S 7hste] 18A1%F F7) wjkdioh dA&5Ae]H el o
A EA el AFEZS 2447 AS5AH ST GAAHEE 2 ASAHEH BF
5%2] CO.7} g%+ 37C wjkr|ol A wj kst
NEEDY A2 AFEZAY AYA, AEFTEA 2 wFFTEA] (Colcemid A 2] H)el Z+

FUE DRV SFUAAYANA pH ¥ AFAE 24T A, SAUETI vws

U ASols BAAN pH ¥
HEGS ZHSA gtk @, pH WHE Aste] WX A Wsl BEE A5, AFE
Fol pHE SH A

- RPD9| 4+& : RPD 542 §FEAANES L Yoz AN, 24 & 1 well=
ARERITE satelliteth 22 AEEd A A, Ad=dT igETs Fo AzsE 77
THE o8&t Aste] RPDE T30

AAA A - vifFR 243 Aol Colcemid &4 (Gibco, US.A)E HFTEE7F 02 pg/mL
HES HUtete AMEREE 7194 AAANG. WlFFTE T 0.25% Trypsin-EDTA 8-
(Gibco, US.A))= A st ZHoE vl o 2RE MEZE "ol £, 1,000 rpm °lA 5%
b A &2 (FLETA 5, Hanil Science Industrial Co., Ltd., Republic of Korea) ¥t} 45

HS W T 37Co)A BLed 0075 mol/L KCl 84S 5 mL A7t 5t 37z o)A 205
F Aty W2 g H (methanol:acetic acid = 3:1) 1 mLE 7} &, 1,000 rpmol| Al 5
1 ARt Asds AARS 1 F WA AEY 5 mLE H7HE ¥, 2,000 rpmell
A 5 AAEEEt MEE A olgd 1AL S 13 wEIT. A WZha
Ao MEE FRAZ & Egol=gets 27 144 Hojxme 149 HA £t
EE ARt Az &, SgtoleFtre ZEWMTE 7YY 3% Giemsa GAHo R
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AA  (Entellan® new, Merck,

b B
A egtole #EE GAIA g MM AEA e &A= AR
A 2 AAS A5ole dEAHY ol #Fe AASHA

9] S Z

= AAA BE s Ee 4 gy =2 3 30070 ©]de] & 5
7bed 39 ol s AR A4 &FF 300719 %%%7]%& A7 (400 ~ 1,0008] HJ
&, BX51, Olympus, Japan)o. 2 #Z3t @A o] YL Fxold, 3ol & 7|etz +
Laiaes
TFZoldod A= FMEA LG (chromatid break, ctb), FMEAwE (chromatid

exchange, cte), @M A)AT (chromosome break, csb), &2 n8 (chromosome exchange,
cse), BAMEAZY (chromatid gap, ctg), HAAFY (chromosome gap, csg) % TH3I}
fragmentation, frg)S #&3tt 19 BTV d+9Y gap B AH Fo] =3H A

—~

o G S FAT) Gape FARA) E HOE F& WY BRI Foja) xa,
T ol thsiA= WAl (polyploidy, pol) 2 B3} (endoreduplication, end)E @
2R oledt o4 ) o4 HAE MEE ol RAE 1B Assn ERE 27 7|
E3t Gapoll tsiA = gapel BEH= AEE T Ex VEFSHe o FAEE FE5
o 7|23} 7IE} (other)s TR0 B ol ¥HEA e o4O EFY 48
7] &3k

SFAZAN AT

- AEESA (9 55% AlEZFAL JAsE £

A ZEA 2] (S9-) 226.5 pg/mL

THAIZEA 2] (S9+) 1992 ug/mL

AL A 2 (S9-) 122.6 pg/mL

-ANFEAEY AA  GAAHS-/+), AEAEE (59-) (=

-ANd=E HA gl

- BAY &% 0 dAPAEE AR EA s 2 A, ASAH Y AR A SR &) 5t
o] of 55% MZZAo] didEH= &FS EAPY 1&TFoR s, dF Vs 38F &
HE 9Jsle] o]s) FH| 28 F 497 %S HASA AY IY F

AL S9 mix BEAAY &% (ug/mL)
- 250, 125, 62.5, 31.3

+ 2,000, 1,000, 500, 250

AEA Y H - 125, 62.5, 31.3, 15.6




(B) BUF T ¥ &% 23849

(7h Bue] FF 3 Ed o A ¥ h(anti-adipogenesis ) &% 7t

© PAEE el A AMSa e DI(HAR), DS(HAR), GS(H4 2%). GGFIII e
TR, GGMZHN A& FAE), F3F<Q LDS ale L-Q ¥ fXo waps A
= FH Lo, L1, L2, L3, 14 3 7M st 9< L5= #/F3ste] 75% = FE3 v+
200 pg/mlE 3T3-L1 AEF6] A & Oil Red O FA ATHA; 200x) 2 LHERG A
W (lipid droplet)®] OD#t& Uehd A, FAdY F==2 49 91x = Lo, L1, L2,
L3, 14 2 L5% FEEE 200 ug/mlE A2 Ao oWt oA % 3T3-L1 preadipocyte©l
A% lipid droplete] ZHAEXA] ko, 7HA Qe FAE, 7HA e FAE, FAR

= % 50% ooz AA3 ZAaAHS(Fig 1).
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Figure 1. Mulberry leaves extract inhibited adipogenesis in 3T3-L1 cell line. 3T3-L1 cell line
was maintained DMEM containing 10%, 25 mM NaHCOs and 25 mM HEPEs (culture medium) and induced
aidpogenesis with culture medium including 10 mM rosiglitazone, 10 mg/ml insulin and 1 mM
dexamethasone (differentiation medium). Extracts were added to medium in the whole inducing period.
Cells stained with oil red O for taking pictures (A), after that, stained oil red O were dissolved using
iso-propanol for OD value detection (B). Pictures were taken at 200 (A). Values present as mean * SD
(n=3).



(h PAR Fulg E% 23y

O FAE o HA

e
A JAd3 27 FEFES

Asst7] feted Z4zke] == 200 pg/mlE A2 g
IH7E Aot #ejek e A #AJel =F AT}
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~ 0.35
E 030 |}
= 0.
Q 025
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Figure 2. Ggjipong extracts inhibited adipogenesis in 3T3-L1 cell line. 3T3-L1 cell line
was maintained DMEM containing 10%, 25 mM NaHCO; and 25 mM HEPEs (culture
medium) and induced aidpogenesis with culture medium including 10 mM rosiglitazone,
10 mg/ml insulin and 1 mM dexamethasone (differentiation medium). Extracts (200 n
g/ml) were added to medium in the whole inducing period. Cells stained with oil red
O for taking pictures (A), after that, stained oil red O were dissolved using iso-propanol
for OD value detection (B). Pictures were taken at 200" (A). Values present as mean =
SD (n=3).



@ wepx FARS 5S FEEE XA 94 GGF-L3(7HA e AR S109),
GGM-L3(7IA = FAEe F37H4), GGML(Y 9 A& FE3A &2 9) € ¥gE
70% NEEZ FE3 U3 &5S A5 2= o IHNA Ee vkt 25 GGMR
o] 3% o)A g JA AHRI Yo, S-S GGF-L3, GGM-L3, GGMLEA &3}
A e o] M BHUE e Ao E YES(Fig. 3).

Contred| DUl JOMSO( 100 | 50 | B | 108 | 5 | 5 | W | % | B | W | B] 5

. e L1 gl el Gy GEMR, (ayml) ML [py'el)

Figure 3. Ggjipong extracts inhibited adipogenesis in 3T3-L1 cell line. 3T3-L1 cell line was
maintained DMEM containing 10%, 25 mM NaHCO; and 25 mM HEPEs (culture medium)
and induced aidpogenesis with culture medium including 10 mM rosiglitazone, 10 mg/ml
insulin and 1 mM dexamethasone (differentiation medium). Extracts were added to medium
in the whole inducing period. Cells stained with oil red O for taking pictures (A), after
that, stained oil red O were dissolved using iso-propanol for OD value detection (B).

Pictures were taken at 200" (A). Values present as mean + SD (n=3).

3
_<I>|_5
k7
r d
‘:ql
ol
ol
o|\
ftlo
of
%
B>

A 8] screening

O webA Ik B FH E58 A8 UelA Fperng F FFRY FF5xE &
Cordyceps militaris % Paecilomyces tenuipes®} B8-S 9 WH|7]9] & 2Hste] T3t
of LEAZ o5 FHIRE EFHE ZASIYET. W& ES pretanol, 75% pretanol 50%
pretanol 2 & FEE° A A4S FE3 o A2FFHA A free glycerol assay

g QAT



@ e 5%

oY,
=
ftlo
Lo
o
X
ke

T 24

b MRAEF R Y oz

Al

_l {

H

J I

@© By wimkqE guittas Agsty]l st 3T3L1 HMEFE =

(Korean Cellline Bank, KCLB)I A F¢3te] A-8-315 & (Figure 1). 19 ## Z;\JH%?‘
U 712 Toll= dEbEH 9= mouse embryoE=HE freflE A FAELQ] 3T3-L1 Al ZF
E AHgStH, AHTAEY 4, AsARAEREY 23 ¥ AsAPAEY F24 AA
o] ZH7|AS Aol AFEHI U 3T3-L1 HEZF+ swiss mouse embryool A -2 &
A WA M 3 (preadipocyte) &  fibroblast®] ¥HE S Z= Al 10% fetal bovine serum (FBS,
Gibco, Carlsbad, CA, USA), L-glutamine, penicillin ¥ streptomycin (Cambrex)< 33
Dulbecco’s modified Eagle medium (DMEM, Gibco)ell 37T, 5% CO,Z&%1¢| incubator®l
A stsls. A= wd Ao, Axzk A el 80~90% Hx AAstd A
A 7= (Fig. 4).

Figure 4. 3T3A| 2] uj F & H

@ 3T3-L1 M=EFS] &3+ AMEZF 90% ol Feh2=3dd Aehd ¥, 2¥(Day 0) Fol
insulin, methylisobutylxanthine, dexamethasone®©] 3 7}# 10% FBS/DMEM &3}-8-H] =] £
w3ksle] 29 71 w4t A S(Day 2). 10% FBS/DMEMeI insulin®] &f% wiAZ w3
st 29 O w3l (Day 4), 10% FBS/DMEM HIA| 2 m3kste] Al Wo] Awpo] F7}
2 o 74A 8] g3t (Day 6). MY & Oil-red O stainings AAI3te] AGAEZo E3}
AEE At A=(Fig. 5, 6).
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Figure 5. 3T3-L1 A|=x

o 3}

Day 6

Oil-red O staining

Pre-confluent proliferation | | ion
Day -2 Day 0 Day 2 Day 4 Day 6 Day 8
A A L) A A A
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DMEM + 10% BCS

DMEM + 10% BCS
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+
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+
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DMEM + 10% FBS
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Figure 6. 3T3-L1 Ml ZF2] &35 W

FE primary AlZ28] 2 gz &Y
E FRr37] 98kl 9~10F% SD ratE AAF A &, AP2AS AHFH e
1% (BSA &%) Krebs-Ringer solution(KCl 2.5 mM, NaH,PO; 1.25 mM, CaCl, 2 mM,
MgCl, 1 mM, NaHCO; 25 mM, NaCl 125 mM, Glucose 5 mM, HEPES 25 mM)°ll 4] Al
st Aw. MAT AWE2S collagenase solution(0.3% Collagenase Type 1% 1% BSAE
53 Krebs-Ringer solution)oll &7 il 7k & ZA Z2}F3 Shaking incubator (150
rpm, 37C)ol A 1AIZF HiFet A 5. vl F 100 uM (Falcon, 352360) 2] pore sizeE 2zt
+ ell straing ©]&38t] st AELE FHAE. FHE &AL 15 ml tubeol] 10 ml
A A E3 1000 rpm, 1 #3t centrifugeE 3} ’2}%" < M 1% (BSA )
Krebs-Ringer solutions ¥ EF ¥olA E£E°F H,
= AL F W "53] adipocyte AlFH3IA S MEH F ’6%—‘1 A 3% (BSA )
Krebs-Ringer solutions ©]&3t 24 wellol|l 53} (Fig. 7). 1A1%F vl $(Fig. 8), M
Z& Agsta 2443 Fo free glycerol assays A A8HA =

000 rpm, 20 =X} centrifugeE
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(5) In vitro 5% 7}
(7hH BuF-o] wigAlx et 55 H7t

O AlFEFsozHE FaPUE FZFEAS 1187)(Table 1) AlF o} BWpio] nvhA|E
FHINE s Hrlstr] et Ao =RE Y3 primary AZE o] 83t free
glycerol assays A W 4" Aol SASH= triglyceride”}t 23
=¥ glycerol? A WAt = Q-Toizl%tﬂ AA e A9 glycerol> ME 9 R0 = F
Hoj o= o|FstA . mVIAE AWAEAANME Feld glycerol®] FaFo] A
Yl triglycerided] #3] AEE HHHFSZ Yetlle= =571 H. Free glycerol assay &
BFEE0] AEH 24 welld] AEZujSFAS vfo]I2FH A T, 65C water bathol
Al 1587 ¥iF ¥ 1,000 rpm, 3 min centrifugeEs AAIStH ATAS TR T
A EE 1003 96-well plate]l 23l Free Glycerol Reagent 20005 Fo] n{H7| 01]/\1 200

rpm, 15 minZt BEEAIZL &, 540 nm oA FFE SAHSAS. BEFA o1&t &

SAAHS 39S (Fig. 9).

F{.
-
4%
Ulo
P
|
=
3=

. Aa, . —A, )
w g‘a‘ﬂ% 63_% _ standard blank

x glycerol standard %%

(ASlln’lplg_ blank)
Appre = NE A2 well®] FF=
Ay = BIARE A 2] 3H(Negative control) well®] 3%

A = Glycerol standard A 23 well®] F3=

standard

Table 1. U5 LaFEE M=

He | ANER (WMo Asd | He (ANed | Me (AMed | He (Asd  HE (AEY
1 MAl6 | 21 MRPP71 41 |4S1-W | 61 |653-95| 81 |3M6-50| 101 |6M1-W
2 MA60 | 22 |MRPC3| 42 |4S1-50| 62 |654-W | 82 |3M6-95| 102 |6M1-50
3 MAS89 | 23 |MRPC5| 43 |451-95| 63 |654-50| 83 [4M1-W| 103 |6M1-95
4 MA98 | 24 |MRPP3| 44 |4S2-W | 64 |654-95| 84 |4M1-50| 104 |6M2-W
5 SY 25 |MRPP5| 45 [4S2-50| 65 |3M1-W| 85 |4M1-95| 105 |6M2-50
6 MRL 26 S-W 46 |4S2-95| 66 |3M1-50| 86 [4M2-W| 106 |6M2-95
7 PC3 27 5-50 47 |4S3-W | 67 |3M1-95| 87 [4M2-50| 107 |6M3-W
8 PC5 28 S-95 48 14S3-50 | 68 |3M2-W| 88 [4M2-95| 108 |6M3-50
9 PC7 29 | 3S1-W | 49 [4S3-95| 69 |3M2-50| 89 [4M3-W | 109 |6M3-95

10 PP3 30 |351-50 | 50 |454-W | 70 |3M2-95| 90 |4M3-50| 110 |6M4-W
11 PP5 31 |35195| 51 |454-50| 71 |[3M3-W| 91 |4M3-95| 111 |6M4-50
12 PP7 32 | 3S52-W | 52 [454-95| 72 |3M3-50| 92 |4M4-W | 112 |6M4-95
13 M-W 33 [352-50| 53 |6S1-W | 73 |3M3-95| 93 |4M4-50| 113 |6M5-W
14 M-50 34 |352-95| 54 |651-50| 74 |3M4-W| 94 |4M4-95| 114 |6M5-50
15 M-95 35 | 3S3-W | 55 [651-95| 75 |3M4-50| 95 |4M5-W| 115 |6Mb5-95
16 P-W 36 |353-50| 56 |6S2-W | 76 |3M4-95| 96 |4M5-50| 116 |6M6-W
17 P-50 37 |353-95| 57 |6S2-50| 77 |3M5-W| 97 |4M5-95| 117 |6M6-50
18 P-95 38 | 354-W | 58 |652-95| 78 |3M5-50| 98 |4M6-W | 118 |6M6-95
19 MR?2 39 |354-50 | 59 |6S3-W | 79 |3M5-95| 99 [4M6-50

20 MRPC71] 40 |354-95| 60 |6S3-50| 80 |3M6-W| 100 |4M6-95
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Figure 9. Primary A|WAH ZoA] glycerol releaseol| VX A BUYFFEE] a5%7}

@ 1 A3}, negative control QI DMSO¢t dH,O Bt 28AE v=7F & &2 207]-7<]E
A e & 5 (Table 2). AEld BuiF HE 207kAE 400, 200, 100 ug/mle] F=NA4 &
o) ZZQl W88 FI3t7] 93t free glycerol assays A A5 2.

Table 2. 12+ A A3} 7540 FAd FEFEE A E( 20%)

Mo | Aled | HE | AEE | HE | Asd | HE | AsE | HE A=
1 MA98 5 653-W 9 3M2-95 13 4M3-95 17 6M2-95
2 PP3 6 653-50 | 10 3M5-50 14 4M4-95 18 6M3-95
3 P-50 7 654-W | 11 3M5-95 15 4M6-50 19 6M4-50
4 P-95 8 654-95 | 12 4M1-95 16 6M1-95 20 6M4-95




@ I A3, P95 3M2-95, 3M5-50, 3M5-95, 4M1-95, 4M3-95, 4M4-95%] 4 negative control
! DMSO<} dH20 ot =dAHE s&=7F S71stler, o83 S7hes s=o &4 7
o2 YehES(Fig. 10). o142 AHZFE 3M2-959 4M1-957} 7| 5A8AFoR 7HsA
o] &< T+

3 g
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Figure 10. Primary AW Aol A glycerol releaseo] ]3]+ Aeld BUFFE59 &

(th) FHw B A§71A MRE GPRA

O #19 AHE v o g2 Fnvt G50] Hojd FuF BaAFEFE 2 7HA(4M1-95, 4M3-95)
E AAste @uivt 8% A8r|de E4staAt s AAE W A" AT
EA8k= triglyceride (TG)7}F &3 A& adrenergic receptoroﬂ agonist7} A3}
o cAMPE 71471 PKA7} A3 olsl AW &3l <UAES phosphorylation Al
714 2. mehA AlldsozRE TaBUT FEE ARE AT FuTo HTAZ
FHIT a5 Hriskrl #fsted AzAHo2RE FHF primary HEZEE ]85
cCAMP assayE AAeA . BIWHAZFE FHsE7] ste] 9~10F% SD ratE A A
21 3, A=A S AFHSEA 1% (BSA 7)) Krebs-Ringer solution(KCl 2.5 mM, NaH,PO4
1.25 mM, CaCl, 2 mM, MgCl, 1 mM, NaHCO; 25 mM, NaCl 125 mM, Glucose 5 mM,
HEPES 25 mM)oll Al Al 4319+
A H e A x2S collagenase solution(0.3% Collagenase Type 13 1% BSAE &gt
Krebs-Ringer solution)ol|] %74 i 7} E ZAl #2531 Shaking incubator (1
37TC)ol A 1A1ZE i FslSl=. vl ¥ 100 uM (Falcon, 352360) %8| pore sizeE Zt& ell
straing o] &3t A F}ete] AZE FHAS. THE €42 15 ml tubeo] 10 ml & &
7 @3l 1000 rpm, 1 &3 centrifugeE 3t ASHe Wil 1% (BSA &) Krebs-Ringer
solutiong Y EF HolA £E°F F, 1000 rpm, 20 &3t centrifugeE ste AS F
H BHESEY] adipocyte Al AH 3. AlH 3?— oS A 3% (BSA F3F) Krebs-Ringer
solutionS ©]&3}e] 24 wellol EF3H 2. 4x10° A|E/ml TF £F3}3, Vehicle 28]+
(dHO, DMSO), ¥uiF FE=9 iJE]:rL (100, 200, 400 npg/ml), Isoproterenol *} 2|
(Positive control, 10 pM) .2 #7313

50 rpm,



IAZE g &, AES st 24430 T AlZ wjgd S vola= FHR &4 "2
1,000 rpm, 3 min centrifuges AASt FTAE FHIAS. cAMPS FE& cAMP
ELISA kit (STA-500, Cell Biolabs Inc., San Diego, USA)E 1%‘6#@1 Al z=Are] A ol
met S-S =E i FAT Acetylation reagent (10 ul)E &3t acetylation ®F

T2 frEsta, EFAE 50 ul, peroxidase cAMP tracer conjugate 25 ul, Rabbit
anti-cAMP polyclonal antibody 50 ul& goat anti-rabbit antibody coated platedll % 7}3s}
of 2AIZHEQ 2o A HESSEH S, WHS- NS A AS)al, substrate solution 100 ulE # 7}
st Aol 108 5t F7HHS T stop solution 100 plZ ¥HE-& FIAIZHS. HFHo
2 B3 FFEE VersaMax Elisa Microplate Reader (molecular Devices, Sunnyvale,
CA, USA)E ©]&3}4 450 nmol A =439

2 e BUR 322E 2E SEOEHNOT cAMP HEF0] Z71HHer] AM3-9500A
7M=& WEEFe e A= (Fig. 11).
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Figure 11. U5 FF=9] Rat primary AWM 2 g cAMP W&

(th AlZFo) vlAE 557}

@

B AlEo] 3T3-L1 Ml2F9 A& vA= FFE B7st7] flste], 3T3-L1 AlE5
of Zt7ke] FEFES 400 ng/mle FEE 2447 A2 F NEZAYEES S39S. A
x < MTT (3-[4,5-Dimethylthiazol-2-yl]-2,5-diohenyl tetrazolium bromide, Sigma
chemical Co. USA)¥H<S B3dld 4351305 MTTE &oldle Alx W mEZ=g ol i
gto]] EA3}= oxido-reductase?] EA Z&o o5 Y=ol RO formazans FA
Al H=d, & W HebA formazan®] A
&S 35 AgyHoez olgFHI S WA 3T3L1 cellE 96 well 5 x 10°
cells/well)o] E3ate] 24417F H]9F3t 5, Vehicle (dH;0, DMSO), B1}5 41 =2 xm—s}
a1, 244%F EQF vt e, MR WA E AASkaL, A A 200wt MTT-&<S 5
wl F7FSE H, 4N ZE Bk F7) wikEtg e, AlE Yol B AR o] AAEH well HH
%—"—“r;rt A A3t3L Dimethly sulphoxide (DMSO, Sigma Co.) £S5 150 w# o
formazan<s S5, 72 welldl Uehd MZe] WSLE  ELISA-reader (VERSA max,
micro-reader, MDS. Co, USA)E ©] &3} 570 nmolA SAH39 = 1 23 $UF F=

o
=

5% FREE SPPOIN NE AE



= AdE AT AE AL 20709 A ZEoA = high toxicity7} HEFHJAIL 22719 A&
= low toxicityE UWEFH UM A= o]l FAo] #EHA &gk (Fig. 12).

ER i
e
o
o4
G
b2 ax |
a T2 0 43 @& 1 B @ IR A0 AXI3 LA LS b4 AT IN 1@ 20 a8 T

o o s
" —
]
H

Relatrve of cell vty
Relaerve of cell vuabelmy
o = =

§
¥

LR

24 q

Relatrve of cell by
8 5 ¢ 3
e |
- ]

)
(=

d.:'.l
i=|

23

H
E
&
=
=
&
a5
.1

— |
-4
Relatrve of cell vaability
= e o £ E R
) |

Relatrve of cell vabidsty
|

! —

b} —

e
|
e |
E—

Relatve af cell vaabiity
&8 52 8 8 3 0 =
] — |

I

Figure 12. 3T3-L1 A ZFo| A B F-F

w §I 51 D0 B4 BEITHN OB R ORI ORI AN W A~ Ba 10) B2 END 104 B33

&
i
il
Lo
K
I
o,



Table 3. 54 5o W& A8 BF

=4 7R REL
High
toxicity 451-95, 453-W, 454-W, 3M2-W, 3M2-95, 3M3-95, 3M5-W, 3M5-95, 3M6-W,
(60% 3M6-95, 4M1-95, 4M2-95, 4M3-95, 4M5-W, 4Me6-W, 4M6-50, 4M6-95,
o] &}2] 6M4-95, 6M5-W, 6M5-50,
AEZRN=E )
Low
foxicity MA98, MRPC3, S-95, 352-W, 6S51-95, 652-95, 3M1-W, 3M1-50, 3M1-95,
(80-60% ] 3M2-50, 3M3-W, 3M3-50, 3M4-95, 4M1-W, 4M1-50, 4M5-50, 6MI1-W,
6M1-50, 6M1-95, 6M6-W, 6M6-50, 6M6-95
AEZAEE)
MA16, MA60, MAS89, SY, MRL, PC3, PC5 PC7, PP3, PP5, PP7, M-W,
M-50, M-95, P-W, P-50, P-95, MR2, MRPC71, MRPP71, MRPC5, MRPP3,
Nontoxicity | MRPP5, S-W, S-50, 351-W, 3S1-50, 3S1-95, 352-50, 352-95, 3S3-W, 3S3-50,
(80% 353-95, 354-W, 354-50, 354-95, 4S1-W, 451-50, 4S2-W, 452-50, 452-95,
o] 49 453-50, 453-95, 454-50, 454-95, 6S1-W, 651-50, 6S2-W, 652-50, 6S3-W,
MEYEE) | 653-50, 653-95, 654-W, 654-50, 654-95, 3M4-W, 3M4-50, 3M5-50, 3M6-50,

4AM2-W, 4M2-50, 4M3-W, 4M3-50, 4M4-W, 4M4-50, 4M4-95, 4M5-95,
6M2-W, 6M2-50, 6M2-95, 6M3-W, 6M3-50, 6M3-95, 6M4-W, 6M4-50, 6M5-95

@b MTT assayE &3 BUF FEEY 5497}

- MTT assay, cAMP assay, Glycerol release assay=

AN F=EE A HsH

248 WA 9L

i

==

TEE
5x10*A| 3£ /well TF
T(DMSO) E 1}
EAE A & 14ANE
1 A3, 4M3-9500 A=

TEE 545 H@rkstr] Hal AAMEST] 3T3-L1e 96 well plate
F BTt 4R wEr] ol A HlFgt $ No 2]+, Vehicle A
2% A2 2(100, 200, 400 ug/ml)°. so] 7 Aewe o

A ] 2 3
QF AlzZujF7lol Wi & MTT assay =
A sxAA FAo] YA 4ske

SREES

L —
—

sEoA F4d0o] Uelsa(Fig. 13).

53} ScreeningS %133 g 3}
AMI-95, 4M3-95¢] W& WY =Z:Zo| gulwk s}

<= o

o

£
3k

 4M1-9591 4= 400 ug/ml
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Cordyceps mulitaris v+

(7V) Cordyceps militaris
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(V) Cordyceps militaris
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ol AA]
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shaixt A4

b1 9

o

9

Y 2AR A
FTALe AFEA 1,250, 2,500 2 5,000 mg/kg/day ¢ 7z 3 A £FH gz

AAER o] &
© Mg aefF:

—_
o

N

2 QAL A7)

(<13
o}

A7, B g

o5} 7

g
gota NS

_WVT

£

%

A 74

[e3]
Sal

5,000 mg/kg/day FolwolA AtEHs &

=i
=

St

[¢)
T 1,250, 2,500

o}

A A3, 7 5000 mg/kg/day FATANA AFZ7t

593, 43 5000 mg/kg/day FAToIH o] BRF AT,

=

P BE A, 44 1,250, 2,500 25,000 mg/kg/day Tl A AP EZAAH

o713 &<,

ot
=]

i

A

]

E
T
=

Q

o=
=
)
1°

ﬁo

~:
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B

4

N

o
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X1
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7}, 9+ 1,250, 2,500

8§72 5000 mg/kg/day = A3

A4, AR AL, 37

153
-
3]
=

<
of

|

A

3

4

()}

5,000 mg/kg/day FozellA Ald=dol 2

d
=

<& (Fermented Mulberry leaves Extract)
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@ A1@A . B E, Sprague-Dawley (Crl:CD(SD)), SPF

@ %ol : ATEA
@ FTH D Folew
- 274

- Eo] g E ool g FETNAHE)

- (mg/kg/ day) (mL/kg) 27 o+
Gl | U=z 0 10 5(1101~1105) | 5(2101~2105)
G2 | AsTr 1,250 10 5(1201~1205) | 5(2201~2205)
G | zauz 2 500 10 5(1301~1305) | 5(2301~2305)
G4 | meer 5,000 10 5(1401~1405) | 5(2401~2405)
_Boegad  BESa] AW A7 5000 mg/10 mL/kg SFolA AR B 2wz
49 ole BAAA YTk £ Al FAGFL ABA st Hole ol 500

€ A &3t 2,500 ¥ 1,250 mg/kg/dayE L&
500 2 1,250 mg/kg/days 247 T&F L A &TF
AT T FYT dFe] BPAE FAsIAT.

Fog ML
o= BAseTh

é".: oK
N
M
=2
rlr
>
ool
o
"
m

Yukz B BV EL @ F) 1L 1 H ANEAS DI, 1Y 2 3 WA
ABEES §7E BASAT

AZ2A : FAANY (B, Fol AN F F 1 8], 2AA AFS P4 ©,
RAYY AFe AN ANHAOEE, AFHIA A AL,

NEAAE 54 FANA Ao ARPHATE TEAYRE FANANLAA 1 A1be] A
AGe 24T, TVl 7 Aol HABL, Fof 4 FAE 6 U HAFL 24
shel 1 do] WFAAFS AE5AT

)

daoista HAb - BE FEol thste] R oF 18 ARt o] AAAK F, FAA
isoflurane ©.& wiFste] HitiEH oY AL AHsAT AT HAAes AHT
g o 1 mL & EDTA ¥t tube o] ¥ ¥, €5 £47] (XN-V, SYSMEX, JAPAN)Z

=
e 32 —;—% =48 e,



35 ) Sk
SR Hydrodynamic focusing DC
(total erythrocyte count, RBC) detection
YA AT JdL Cyanide-free SLS-hemoglobin
(hemoglobin concentration, HGB) 8 method
gt E T2 EX] (hematocrit, HCT) % Pulse height detection
AL TEA
y fL Calculated
(mean corpuscular volume, MCV)
B E T REERF

. Ps Calculated
(mean corpuscular hemoglobin, MCH)
BaAdTeEE=sE
(mean corpuscular hemoglobin g/dL Calculated
concentration, MCHC)
RS Hydrodynamic focusing DC
N Ao/l | i

(platelet count, PLT) detection
w7
X v x10°/uL | Flow cytometry method
(total leukocyte count, WBC)

dopslats 74 dAaset A s AT 2 F st AAE

A A UmA HS 3,000 rpm 22 10 #3F AdA4ARE & AHS FHAste o] &3
rz=

Aot dAgstst £47) (7180, HITACHI, Japan)Z T2 &

= el KL
dehd opm| 7| ol |m A
U/L JscC
(alanine aminotransferase, ALT)
of2¥tH|O|E ofnir] o E A
. U/L JscC
(aspartate aminotransferase, AST)
dZe}Ql E IR
= U/L JscC
(alkaline phosphatase, ALP)
R Q424 (blood urea nitrogen, BUN) mg/dL Urease-GLDH
A# otEld (creatinine, Crea) mg/dL | Jaffe
ZT9 (total protein, TP) g/dL Biuret
&F-T (albumin, Alb) g/dL BCG
A/G ratio - Calculated
ZZ Y 2HE (total cholesterol, T-Chol mg/dL Cholesterol oxidase-HMMPS
EgZEAetol = (triglycerides, TG) mg/dL | GPO-HMMPS
dF (glucose, Glu) mg/dL Hexokinase-G6PDH




ANETF 54 - ZE =l dst] t5o AUl dd F5Fe AL, AT
3k A7 TZFHE AEsiAT. #F20F s ATI# e HTE et FAE S5
=

% (brain) - A% (heart)

Zt (liver) H| 7 (spleen)

274 (kidney)
22 gsta AAb: FAae AAT BRE Tl tete] tdso B7-2AS AEsk] 10%
FTALSZEUH LN (neutral buffered formalin)ol|] A3}, T F 3182 Davidson il
Aol 1A &, 10% THASGTEEDI LA 1A

=] (brain) - ¥4 (thymus)

3 (thyroid gland) H2H 3 (parathyroid gland)

- 3 (71¥A Z£3H) (lung including bronchi)
- 4217 (heart) - b (liver)

- 217 (kidney)

=7
o
)
s,
[¢°]
(0]
2
>

f

- F4l (adrenal gland) (stomach)

o

- AolA %A (duodenum) 7 (jejunum)

- 3% (ileum) - % (cecum)
- A7 (colon) - A% (rectum)
- A7 (pancreas) 3} (testis)

- F-11% (epididymis) - Y2 (ovary)

- A8 (uterus)

=AY AALE AAEHA ¢of, Ald TR F uAT A= H7en.



RS F@ET v AR HFHERIA Table 1) :

AZ7 5, &5 dE2F, 1,250, 2,500 2 5,000 mg/kg/day FATolAM AlgElE B2
=2 ekgtot.

AN =2 (compound-colored stool)o] ¢ 1,250, 2,500 % 5,000 mg/kg/day FT
oAl Fof 4 AFE HFEHT] At Fo FEAVMA & BE FEolA #EEICH
T, 9 (salivation)©] 5,000 mg/kg/day FHT2 FZ 1 wigolA Fof 26 E 28 A
| #EEIAT A7 FHES AFEEY AF T =2E EY3SAd A5 59 Al
A=dof o3 JFoE FoHT

Table 1. Summary of Clinical Signs

Sex Male

Group . 1\0 of Clivsical sian Mo, 01 fmnals

Dose (mgkgiday) anumals N affected

G2 5 Compoumnd-colored stool 5

1.250

a3 5 Compound-colored stool 3

2,500

G4 5 Compoumd-colored stool b

5,000 Salvation (after dosing) 1

Sex Fenale

Group No. of £ No. of animals
4 Cluncal sig

Dose (makg'day) anunals affecied

G2 3 Compronmd-colored stool 5

1.250

G 5 Compound-colored stool 5

2500

G4 5 Compound-colored stool 5

5.000




Tabde 1. (Contunesd)

Sev Mabe
Cigonp . Dy

oo af Chinical sign
{mrkaiday) o I 2 3 4 5 & 7 2 9 001001213 M4
Gl 3 ONDA 05 5 5 5 5 5 5553505 3
]
G2 5 N 5 5 5 3 1 4 41 1 !
1250 Congroand-colored stool 24 11 4 4 F 3 554
(] 5 NiA 5% 35 F
1500 Conygroumidecolorsd stool - - S cR- S - [N - T T .
G 5 kA 5 0% 3
£.000 Compormid-colored stool £ 5 4 5 %5 5 5 3 %5 5 3
Giyenipy r Dy
Dose Mool i s
imgkgdsy) 1316 17 18 1% 20 3] 22 23 34 2% M 37 2B
Gl 5 NOA 5 F 5 05 5 5 35 5 3% %553
]
Gl b NOA I
1250 Conpoundecoloredstonl 5 5 5 5 5 5 4 5 5 5 5 5 5 %
(< 4 Coaneoamid-codonad stool . B S . M. F. (R - . . T, B .
2500
G4 5 Compotmd-colared stool 5 % 8 £ 5 5 % 5 5 85 3 %5 5 3
5000 Sadrvation {after dosing 1 1
WOA: Mo Observable Absomulity
Tabde 1. {Contimed)
S Fenmale
Crougp | y Dy

» 0y
Dase "":: Clinieal siga
mgkgdnyy T 1 2 3 4 5 6 T F 9 [0011 121314
(]| 5 NOA § 5§ % 5 £ 5 5§ £ 5 £ £ 52 £ %
0
G2 5 HOA 5% % ¥ 1 O3 ¥ 3 ZFoZiROZOZ
1.230 Capound-colared stool & & Rk T CELR i
G3 4 MO 5 4 3 fER A R
2500 Conpounds=colared stood 5 5 3 4 4 4 5 55 :5 5
G 4 NiA 5 % 3 1
L1000 Compound-cobored s1o0d 53 4 % %5 2 3 5 3 5 1
Dywite b of Clmscal sim
(mgkpday) i ES 16 17 18 19 20 21 22 23 M 25 M 27 28
Gl 5 NOA 5 £ % 5 5 5 5 5 5 55 &4 5 3
o
G2 % NOA 4 101 ¥ 21 1L ¥
1.250 Compousid-colored stond 2 2 44 3 5 44 4 45 % 573
G3 5 Conpoumd-colarad stool - T - TR - P - T e Tt TR I - |
25060
G 5 Conpourd=-tolared s1ae] E X S E ¥ E ESEECEVEGE S
5 00D

NOA: Mo Obeeavable Aboonmahiy



O AsHI}AF WHE HFFS HFTHIA Figure 1, 2, Table 2)
o 1,250 2 2,500 mg/kg/day FdH &F 5000 mg/kg/day FolwolA tHaEa
H A F94 s ATwsts BEEHA skt

T4 5000 mg/kg/day FATANA AFF7F JAAFo] BEE] F5 Y3t AV =
AA oA Fo] 718 FAzo] B3k ZloF AlgHT)

L]
=l 5| - g g

% e e T LT TR e
—_— a — - 2 00w ey
—

== - 8 0 g g iy

By scight dgh
L,

sy vl d g

o r______——-}— 3
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—tr 5+ |3k x
L
i e 3 - 3, B gl

—— 04 - 000 g

o
i L] y i L 1 2 ] I
i osss v sy (wneekls Damwion oo shsdy (wedl
Figure 1. Body Wenghis s Made 5D Bais Fignue 2, Body Weiglts o Famale S0 Bagy
Table 2. Mean Body Weights
Sec Mlale Lk
Girongy Week
Dose (makeidayi i | 2 3 4
Gl Mem 7.5 1030 584 4118 450.9
i a0 53 49 105 16.3 el
o 5 £ 5 5 5
G2 Mean 218.6 2856 As03 050 440.2
1,250 5D 7.8 123 242 ida ET R
b 5 5 5 5 5
G3 Mem 2174 2008 3630 236 644
3500 5D 44 122 182 26.1 A07
N 5 5 5 5 5
4 Ml2am 2183 283.1 REES | JB6.9 419.2
5000 5D 44 i6 a0 127 131
™ b1 5 5 4 5
Sex Female (&
Cironggs / Week
Drose (mkgiday) ] | 2 3 4
Gl Mean 1709 1981 2211 219 2529
0 LA 8.1 .0 139 {18 214
= 5 5 5 5 5
G2 Meany 1703 1970 22332 2499 1588
1.2%0 5D T3 10.1 0.9 0.9 10.1
bt 5 5 5 5 5
G3 Mleamy 19 5 194.6 2462 237.% M3
3,500 D T3 L6 17.7 187 2.7
b 5 5 5 5 k]
(&2 Mean 1691 1974 128 2467 2604
5,000 5D R 68 N2 235 70
™ 5 5 5 5 5




@ ABAHAREAF B2 A TR HFRTA Table 3) :

S 1,250 2 2,500 mg/kg/day FITF 4A 5000 mg/kg/day FAFolA iz
WA f4 U ABPAT WSk BEEA 2tk

7 5000 mg/kg/day FolT oA ARAAFS] Fa Be HaAFo
ot A7 SAAMNPFANA Fo AL BFo] oY Zo=m ARHTH

Table 3. Mean Food Consumption

Sex: Male (gday)
Group | Week
Dose (mgkgday ) 0 l .. 3 4
Gl Mean 3.7 338 7.6 i7.8 3al
1] sD. 1.5 1.3 2.2 29 1.1
M 5 5 5 5 b
G2 Mean 311 319 353 361 i6.3
1.250 5D, 2.2 26 1.5 36 22
N 5 3 5 5 5
33 Memn 29.4 30.7 50 367 363
2.500 S50 2.9 3.6 4.2 1.6 24
N 5 5 5 5 ]
G4 Mean 206 209 il6 317 2.1
5000 50D, 2.2 1.1 1.1 2
N 3 b ] ] 3
Sex: Femnale (ziday)
Group |/ Week
Dose (imgka'day ) ] l 2 i 4
Gl Mean 221 218 2346 24.1 24.5
0 5D, 29 1.6 2.0 2.4 29
N 3 5 5 5 5
G2 Memn 2138 Z21.5 23.1 3.7 237
1.250 S.D. 3.1 1.8 2.2 1.3 1.7
N 5 5 5 5 5
G3 Mean 218 21.6 22.8 22.8 228
2,300 s.D. 2.5 P 1.9 31
N 5 5 5 5 v
G4 Mean 220 209 22.5 23.0 2338
5,000 5.0, 20 206 2.3 il iz
N 5 5 5 ] ]

Sigmificantly different from control by Dunnett's t-test: ** p=<0.01



€ dAsH HAEF v AFFo HFEIA] Table 4) :

o}4 1,250, 2,500 2 5,000 mg/kg/day FATANA ETH HAA RE =4 3
_]

=4
oA e Hite BEHA U

Table 4. Mean Hematological Parameters

Sex Male
Group RBC HGB HCT RBC Indices PLT WBC
Dose (= 10% ('dL) (%e) MCWV MCH MCHC (=107 (=107
{mgkgday) (L) (fL) (pg)  (2dL) L) pL)
Gl Mean T.63 151 43.0 563 19.8 35.2 1034 10.52
0 5D 0.19 0.2 1.0 1.6 0.4 03 44 110
N 5 3 ] 5 5 3 5 5
G2 Mean T.87 153 4.0 56.0 19.7 351 Gl 12.13
1250 SD. 0.18 0.3 0.8 1.0 0.4 04 220 374
M ] 5 3 ] 5 b 5 5
Ga Mem T.87 155 442 562 19.6 as0 1066 1202
2.500 sD 0,32 0.7 ¥ 1.5 0.5 4 124 147
N 5 5 5 :] 5 5 5 5
G hean T.96 15.6 4.6 36.0 19.5 4.9 973 975
5,000 5D, 022 4 1.0 1.3 0.5 3 118 0.69
N ] 5 5 b 5 3 5 5
Sex Fenmale
Group / RBC HGB HCT RBC Indices PLT WEBC
Dose (+10°  (gdL) (%) MCV MCH MCHC (<10  (-10°
{mekgday) fpL) (fL) (pz  (gdl) ipL) /L)
Gl Mean 791 15.3 42.8 543 19.4 357 1028 5.87
0 s.1D. 0.66 0.6 22 2.0 0.9 0.5 86 1.09
N 5 5 5 s 5 s 5 5
G2 Mean 789 153 429 54.3 19.4 357 1159 687
1.250 5D, 022 07 1.9 12 0.5 0.3 173 1.68
N b 2 5 5 5 5 5 5
3 Mean 503 52 42.6 53.0 18.9 35.7 1029 T.63
2.500 5D 0.39 134 1.8 1.1 0.4 .6 127 229
N s 5 5 5 5 5 5 5
G4 Mean TO3 14.9 422 533 18.8 352 1044 7.38
5,000 s 0.41 0.7 1.6 14 0.5 0.3 6 222
N 5 5 5 5 5 5 5

ol siets AAAF e A TES HER A Table 5) :



Sh4= 1,250, 2,500 2 5,000 mg/kg/day TN tzTH vaA BE ZH FEo|A
§o14 e Wske BRHR Qo)

Table 5. Mean Clinical Chemistry

Sex: Male
Group / ALT AST ALP Glu BUN Crea
Dose (mgkg/day) (UL) (UL) (UL) (mgdl) (mgdl) (mgdL)
Gl Mean 26.6 89.0 5233 150 13.6 0.51
0 5D. 2.6 16.6 149.4 8 1.2 0.01
N 5 5 5 5 5 5
G2 Mean 28.5 823 569.3 136 12.7 0.51
1.250 5D. 4.9 134 78.7 22 2.2 0.03
N 3 5 5 5 5 5
G3 Mean 239 77.3 519.5 138 13.3 0.49
2,500 5D, 39 25.1 04.5 14 1.4 0.03
N 5 5 5 5 3 3
G4 Mean 258 808 309.3 159 12.0 0.49
5.000 sD. 6.7 17.0 102.9 23 0.9 0.04
N 5 5 5 5 5 5
Group / T-Chol TG TP Alb A/G
Dose (mgkg/day) (mgdl) (mgdl) (gdl)  (gdL) ratio
Gl Mean 65 47 54 23 0.73
0 5D. 3 10 02 0.1 0.06
N 5 5 5 5 5
G2 Mean 67 39 54 23 0.77
1.250 SD. 16 13 0.2 0.1 0.04
N 5 5 5 5 5
G3 Mean 69 41 57 24 0.74
2.500 8D. 23 25 0.3 0.1 0.04
N 5 5 5 5 5
G4 Mean 3l 48 33 2.3 0.78
5.000 sD. 5 13 0.1 0.1 (.04
N 5 3 5 5 5




Table 5. (Continued)

Sex Female
Group / ALT AST ALP Glu BUN Crea
Dose (mgkg/day ) (U/L) (U/L) (UL) (mgdl) (mgdL) (medL)
Gl M ean 27.1 78.7 3274 126 1522 Q.52
0 SD. 7.1 12.8 75.0 22 1.7 0.10
N 5 5 5 5 3 3
G2 Mean 225 76.9 366.6 112 13.8 0.49
1,250 SD. 30 15.9 71.3 8 0.7 0.10
N 5 5 5 3 5 5
G3 Mean 253 71.6 313.0 118 13.7 0.50
2,500 5D, 2.9 10.9 G68.8 19 1.4 0.09
N 5 5 5 5 5 4
G4 M ean 203 79.0 3222 130 13.0 0.53
5.000 5D. 3.0 20.6 44.2 20 2.5 0.04
N 5 5 5 5 5 5
Group / T-Chol TG TP Alb AlG
Dose (mgkgday) (mgdl) (mgdl) (gdL) (gdL) ratio
Gl Memn 70 15 a7 2.6 (.85
0 S.D. 12 7 0.3 0.2 0.08
N 5 3 5 5 5
G2 Mean 73 13 59 2.7 (.83
1.250 S.D. 17 4 02 0.0 0.06
N 5 5 5 5 5
G3 Mean 73 16 5.8 2.7 0.87
2.500 SD. 17 2 0.2 (.08
N 5 5 5 5 5
G4 Mean 69 13 57 2.6 0.87
5,000 5D. 13 5 0.2 0.1 0.12
N 5 5 5 o 5
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Table 6. Mean Absolie

il =

Organ Weights

B39 FRe A WEOE S

Sexc hale (g
Group ; . 4
B.W, Brain Heart Liver Spleen Kidney
Dose (imgkg'day) P =
Gl Mean 417.2 211 1.41 13.32 0.76 305
0 s.D. 249 0.04 0.13 1.36 0.09 0138
N 5 3 b 5 5 3
G2 Mean 411.0 2.00 1.41 12.85 081 208
1.250 s.D. 3kl 0.03 1N 2.14 0.13 B
| 3 5 5 5 i 5
G3 Mean 430.3 212 1.52 14.35 (.85 318
2.500 5.0, 27.7 0.14 0.15 1.75 0.08 0.19
N 5 5 5 5 5 5
G4 Mean g0 s 1.99 1.30 11.81 .66 2690
5000 sD. 152 Q.07 0.04 .93 0.03 0.25
N 5 5 5 5 5 5
Sex Fenmale (2
Song/ BW.  Brain Heart  Liver Splen Kidney
Dose (mzkgday) ' ! =
Gl Mean 2359 1.89 1.03 T.00 .49 1.88
0 b B 15.5 0.07 .04 .54 .09 0.17
N 5 5 5 5 5 5
G2 Mean 2432 1.80 0,96 7.26 0.57 1.86
1.250 s.D. 7.8 011 004 023 0.01 011
N 5 5 5 5 5 5
(€K Mean 2309 1.91 0,97 T.24 0.57 1.84
2.500 s.D. 20.9 010 0.08 1.47 0.13 0.17
N h 5 5 5 5 5
G4 Mean 2426 1.86 0,95 T.31 0.54 1.93
5.000 SD. 24.6 0.08 0.12 .80 0.08 0.18
N 5 5 5 5 ] 5

Sigmficantly different from control by Steel test: # p<0.08

Sigmificantly dafferent from control by Dunmett's t-1est; * p<{.035,



Table 7. Mean Relarive Organ Weights

Sex: Male (2’100 g body weidt)
Group | BW. : e i
Dose (malkgday) @ Brain Heart Liver  Spleen Kidney
Gl Mean 417.2 0.51 0.34 3.19 0.18 0.73
0 S.D. 24.9 0.03 0.02 0.24 0.02 0.04
N a 3 3 5 3 5
G2 Mean 411.0 0.49 0.35 3.12 0.20 0.73
1.250 5D. 31 0,03 0,02 0.35 0.02 0.07
N 5 5 5 5 5 §
G3 Mean 430.3 0.50 0.35 3.33 0.21 0.74
2.500 S.D. 27.7 0.05 0.02 0.22 0.02 0.04
N 5 5 5 5 5 5
G4 Mean 389.5 0.51 0.33 3.03 017 0.69
5.000 5D. 15.2 0.02 0.02 .18 0.01 0.06
N 5 5 5 5 5 §
Sex: Female {2100 g body weight)
Group | B.W. ; e " s
Dose (makg/day) @ Bramn Heart Liver  Spleen Kidney
Gl Mean 235.9 0.80 0.4 3.00 0.21 0.80
0 S.D. 18.5 0.08 0.02 0.21 0.04 0.09
N 5 5 3 3 5
G2 Mean 2432 0.78 0.39 ** 2.99 0.24 0.77
1.250 8.D. 7.8 0.04 0.01 0.08 0.01 0.04
N 5 5 5 5 5 §
G3 Mean 2309 0.83 042 3.12 .24 0.79
2.500 5.D. 209 0.04 0.01 041 0.05 0.02
N 5 5 5 5 5 5
G4 Mean 2426 Q.77 0.39 ** 3.01 0.22 0.80
5.000 SD. 24.6 0.07 0.02 0.12 0.02 0.08
N 3 5 5 5 5 5

Significantly different from control by Dunmnett's t-test: *¥ p<0.01.
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"H-NMR of MWRZ23ICIR

BC.NMR of MWRZ23ICIR

Dept-NMR of MWRZ23ICIR

COSY-NMR of MWRZ23ICIR

HSQC-NMR of MWRZ23ICIR

HMBC-NMR of MWRZ23ICIR
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I8 E2| Cordycepin & #4

b WA TEI Cordycepin militarisct 55 224 5%, 10%, 20%, 30%] F7Fste] 4552
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Figure 14. Effect of percent of cultured medium on cordycepin content.
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@ ¥ o =HE daucosterol®] =2 2 lipolysis &%

TEE 4 T Jen, 55 29 o= Ushd

o

TZE F3%3o Rud AFY. B AFAE ol ol A Yo HE AR AL EH = W
Qo] AR Ao Bt Ye EHS ~3YUF ] Yele] #wo RS Al

oad O}AﬂEﬂ OIE ‘3—1 vﬂ%%i =2 FE3RS. B 9 EtOAc FEEZR¥E daucosterol

Dried mulberry leaves
1933.76¢

Extract with 6 L Hexane in sonicator
3 times

Hexane extract Residues
30.19g) |

Extract with 6 L EtDAc In fonicator.

I Hmes
¥ ¥
EtOAc extract ;
(39.068) Residues

Extract with & L MeOH in sonleaton
Silica gel column (90 x5 cm)

Jimes
Add gradient solventwith

¥
Diff conc CH.Cl; in Hexane
Diff conc acetone kn CHLCl, MeOH extract Residues
Diff conc MeOH In CHCl, (104.99g)
J‘-MLEI HA.LEz MAJ..E3 MALESS EH""
(75.1 mg) (1923 mg) [881.1 uu;b {349.3 mg) 45+E| mgl

Sephadex LH20 silica column (90 x 3 cm)
Add MeOH in CHEL,

L] L v T
b{r’d_'E'}Ei.i. HALE’-‘.IEHE MALESEIC R MALESHIF s MALESH1]
(20.2 mg) {33.8 mg) (37.9 mg) 128.9 mg) {93 mg)

Silica gel column {100 x 3 em)
Add Hexane:CHCLpMeOH{5:4:1)

¥ ¥ [ ¥
MALESEIFIA \Lll!.ZE?EIF!B HALE@B[FIE .. MALESBIFIF e MALESEIFIN
(8.2 meg) (15.7 mg) {12.8 mg) (36.8 mg) i85 mg)

Figure 15. Extraction and isolation scheme of the daucosterol from mulberry leaves (Morus
alba).

- <5283 MALEWw9SIFIFS] %= 'H, ®C, DEPT, COSY, HSQC ¥ HMBC %9 NMR
2HEY BAo) 93] Daucosterol® B3 %5 (Table 4, Fig. 16).
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Table 4. '"H NMR (600 MHz in pyridine), C NMR (150 MHz in pyridine) and HMBC

spectroscopic data of daucosterol

Position 6¢ §H HMBC
C1 32.90 CHz 1439, br 28.88
C-2 28.88 CH, 2186, d, F11.4 37.97
1.073, br 54.92, 35.04, 32.90
C-3 76.99 CH 4.006, br 101.17, 37.97
C4 37.97 CH, 2.768, d, F13.2 139.60, 120.57, 76.99, 35.57, 28.88
2,520, t
C-5 139.60 C
C-6 120.57 CH 5.403, br 37.97, 35.37, 30.73
C-7 30.84 CH, 2.030, d, F12.0
1952, d, 174
C-8 30.73 CH 1.439, br 120.57, 49.01
C-9 49.01 CH 0977, s 55.51, 35.57, 30.73,
C-10 35.57 C
C-11 19.95 CH, 1.480, s
C-12 38.63 CH, 2.030, d, F~12.0
1.153, d, F~10.2 41.15, 10.65
C-13 41.15 C
C-14 55.51 CH 0977, s 49.01, 41.15
C-15 23.17 CH, 1.588, br
C-16 25.05 CH, 1.299, br
C-17 54.92 CH 1.153, d, F~10.2 41.15, 17.69, 10.65
C-18 10.65 CHs 0771, s 5551, 41.15, 38.63
C-19 17.89 CH; 0977, s 49.01, 35.57
C-20 35.04 CH 1.439, br 17.69
C-21 17.69 CH; 1.073, d, F4.2 54.92, 35.04
Cc-22 36.15 CH, 1.073, d, F4.2 54.92, 35.04
1.761, t
C-23 27.20 CH, 1.892, br
1.299, br 44.70, 28.14
C-24 44.70 CH 1.073, d, F4.2 28.14, 22.06, 18.65, 18.09
C-25 28.14 CH 1.724, t, br 44.70, 27.20, 18.09
C-26 18.09 CH; 0.918, br 44.70, 28.14, 18.65, 18.09
C-27 18.65 CH; 0.929, br 44.70, 22.06, 18.09
C-28 22.06 CH, 1.299, br 44.70, 28.14, 10.83
1.350, t
C-29 10.83 CH; 0.929, t? 44.70, 22.06
Glucoside moiety
C-1 101.17 CH 5.066, d, /=7.8 77.143, 76.89
C-5 77.14 CH 4.335, t 73.90, 70.30
c-2 77.11 CH 4.335, t
C-3 73.90 CH 4.048, t 101.17, 77.14, 76.01
C4 70.30 CH 4.277, t 7714, 7711
C-6’ 61.41 CH2 4579, d, F12.0 77.14, 70.30
4.412,dd, J=12.0/4.8 77.14
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Figure 16. Structure (A) and key HMBC (B) of daucosterol.

@ FASZRE 58T daucosterol®] lypolysis &3}

b
o
i
N
o
f
D
i
M
%
j
Ll
AW
o
=
3
rlr
=,

Relative level ol free glycerol
=
= -]
*

No Vehicle IS50P 25 100 200 400
Daucosterol (ug/ml)

Figure 17. Dose dependent response of daucosterol on the lipolytic activity. The cell
viability was measured in 3T3-L1 cells treated with 25, 100, 200 and 400 pg/ml of
daucosterol. The free glycerol release was measured in the supernatant of primary
adipocytes treated with daucosterol. The data shown represent the means +SD of three

replicates. *, p<0.05 relative to the Vehicle treated group. ISOP; isoproterenol.
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@ B FY=49 PPARYAIE MG AAE &3 HIvtA a3

@p MWRZ23ICIRES 28] &2

19

o

s} oA &3

S

o] X

Ay

uol— /q] oy

o

ol o 2 BE| £ BE3F MWRZ2BICIRE 3T3-L1 cell lined] A &ldte] A¥A = B3l A
< A5 A 10ug/mle] AsolA AGAEe] EIE AASA A= (Fig.

A
MWRZ2IICIR 2.5 pg/ml MWRZ2IICIR 5 ﬂfml MWRZ2IICIR 10 |.l.|.lrml
5
B C a5
4
1.8
2 1 . 3
w L5
E 2 Ll
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Figure 18. MWRZ23ICIR inhibits adipocytes differentiation in 3T3-L1 cell line. 3T3-L1 cells
were induced by insulin, dexamethasone and rosiglitazone. Then stained with oil red O for
taking pictures (200X), after that, stained oil red O were dissolved using iso-propanol for
OD value detection at 500 nm. A, MWRZ23ICIR inhibits adipocytes differentiation. B,
MWRZ23ICIRdecreased OD values of oil red O. C, MWRZ23ICIR decreased TG content in
differentiated adipocytes. Values present as mean + SD, ** as p<0.01 vs DMSO group.

- 3T3-L1 cell lineollAl MWEZ23ICIR7} adipogenesis} A |7} glstr] fsto] A
24A 2k %o western blot assayE ¥ A3, C/EBP-a and C/EBP—B:: H3}slR] Fp oy
PPARyE 55 oZH 02 72352 (Fig 19).
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Figure 19. MWRZ23ICIR inhibited expression of PPAR- 4 at the time point of 24 hrs. After

treatment with MWRZ23ICIR for 24 hrs in differentiation medium, total proteins were extracted using RIPA
buffer, and analysis by Western Blot, the results showed that MWRZ23ICIR inhibited expression of PPAR- a
dose-dependently. Values present as mean + SD, * as p<0.05 DMSO group.

& MWRZ2ICIRE=FHE 529 8¢ Z o AAE £3} o4 ax

- A2 8% Fol C/EBP-B/PPAR-y/A-FABP pathwayel F ©HdS R A3,
MWRZ23ICIR7} C/EBP-B, C/EBP-a, PPAR-y ¥ A-FABPY w3 &

(Fig. 20).
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Figure 20. MWRZ23ICIR inhibited expression of PPAR- a at the time point of 8 days. After
treatment with MWRZ23ICIR for 8 days in differentiation medium, total proteins were extracted using RIPA
buffer, and analysis by Western Blot, the results showed that MWRZ23ICIR inhibited expression of C/EBP-3,
C/EBP- 4 PPAR- a and A-FABP depending on dosage increasing. Values present as mean + SD, * as p<0.05 vs
DMSO group.
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B Ao AHgE np929 F& C57BL/62A TARALSA HIgH P 9 F 7 3o
ol a1, vIRkA 3ol AS-¥= Zucher rat(fa/fa), C57BL/6 ob/ob PF-§-2=HT} 744
220 A =9 v SAA AP F== de AHES)
ar ANA TPt 1FL3 #3AAES A F, HTS FEE)
sty TALAolE FAFAS. TAWAEE Rodent Diet with 60% kcal% fat
#D12492 (Research Diets, Inc.,, New Brunswick, USA)E ©]-83}% < (Table 5, Fig. 21). il
AALEE F 22 60%7F AR AAREA A7IZE 598t A BINEE RSl
.

Table 5. DA WALF O] ZA

Product #D12492 am¥ kcal%
Protein 26.2 0
Carbnhydnu' 26.3 0
Fat 34.9 G0

Total 100

kcal/gm 5.24
Ingredient gm kcal
Casein, 30 Mesh 200 B00
L-Cystine 3 1x
Corn Starch (i} 0
Maltodextrin 10 125 300
Sucrose 68.8 752
Cellulose, BW200 30 1]
Saybean Ol 25 225
Lard"* 243 2205
Mineral Mix 510026 10 0
DiCalcium Phosphate 13 o
Calcium Carbonate 55 0
Potassium Citrate, | H2O 16.5 0
Vitamin Mix V10001 ({1] 40 2
Chaoline Bitartrate 2 0 . '

Figure 21. I AW A=

FD&C Blue Diye #1 0.05 a
Total T73.85 4057

AMEFS A 4F%H ] C57BL/6 vH-228 FYst 17Le +=348& AX %, 707t
-0 Al nAYA ol E 12 F3F AFEAStES ot HITHAS nhe2x RS A4k

=

9 2 2
Qe 1273 AAFHeE Folgtm 3 13 AF WHFL SHIAL W, 9F5E
BAOIE FoAd vhb el Siel F1 o xl" 2718 2AT F Yon g s
29 REME AF F715 %o g g & AL (Fig. 22, 23)
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Table 6. W%+ A vp¢-2 Bd f9F =3
TEY FRAZ) 34 AR 471 AT
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o\
N
o

C57BL/6N 55 (20g) A 12 200%

@ VRS 2d5Ee o] 4HF D Ao BE
- ugle] ke C57BL6 nho2o] 7% AR 3Hsly] Y8t w3 52U oA 104
of Ao HHFH AFL SHs] Aol
AAFOE ANSHAS, DAYl o
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=< 25} g —O— Vehicl
3 = 008f
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~ >, 006
M 15
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= o 0.04
o= 10} =
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=74 Axds

il

- QkEAL & BRIl A HHS AHS AHS AT A total cholesterol,
HDL, LDL, TG, TC, Glucose F*|7} ¥HtAlojof H|3}e] 12| Hf2] ] ol A &_o]_/;ao
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ax)

D RAEES BLY VEVYFESEAMI95)9] A BH(FHHES

At

b 4M3-95
- AP E2RE AFgre HaBUSF FE2E AE F, primary AEZE o] &3t lipolysis

a3 8Rl& B3l screening X &, M B} Fohu AHEH 4M3-95 EHE FEAY
= XPstAS. AFFES 475 v 2E FHIN 179 < A HASAK £, 4
FHo] HAS wol] I o](4% fat diet)E FHSHE ND 1w, A2 olE FF3te
HFD 1&5°% Y+3A<S. HFD 1&< vehicleZ Olive Oil + 1% DMSOE Ho3l= 1&
I wAGA oS FFEHEA YR FEFE (UM395)S FHdesE IFOEZ Yo 12F3¢
JAFA ol S FAS AL (Fig. 31), F 53] BUF FEES ATFASIILH F 13 4]
AHA=FS Ass AR (Fig. 32). 2P 12 73 & %, vpHsta Y AFH L A
W, 2 23 e AESIA S

FZ5o] Hlqto] 2 v$-2oA AFol wXE Wste] tha B8] 9
< zgﬂaap—. TR Fo)

3
%3t (Fig. 33). %L—Q—E Rl mouse«l ol w=T %_]‘?lé}o] | 51'3}04 Aol
ANA AT F7He &< & + JAAIL Vehicle F 4M3-95Fo] oAl F zto]7F YEFUA]
% k= (Fig. 34).

—a— No
—— Vehicle
—i— N3-S

Body weight (g)
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. = = L E
S [e)
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- AMB959) A1 HATE AAY FH R AWE Y S FAHEA G 9Astel
AR B el BAE SAHGS. 1 A% AR TAS HFD 1] No Lol

=
H3le] folZ o7 =713l al, 4M3-955%e] 15-S Vehicleo] BIEHe] fFoF <l Aol B
o]A gkkoy, AHF ZHAA A AF AV & A T F UM AT G T F
A= HFD 180°] No 1&9] H|8e Feolxoz =7}89S ®ul olygl 4M3-955F¢] 1

& Vehicleol Hl&te] fo]H o8 7F4319]S

- AMB95E ER UgAe 748 dAARen, AWz o Z7bR kel FAL
4M3-959] Fo}2A 7
o] %A Fofrh AWFS FaAE AOR ARH(Fig 35, 36)
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Figure 36. 12 F &<t 4M3-95
A, As & 3 FAY HEt

i
o,
o
ol
2
rok

hgso AF B

- AHEE A AHEYFEBD) A B2 F, dAEF (2000xg, 15 min)3t] A& £}
=. =23 32 automatic serum analyzer (HITACHI 747, Tokyo, Japan)< ©]-&3}
HITEA] 3 1AFE<Q1 total cholesterol, triglyceride, glucose, low density lipoprotein, high
density lipoproteing #413}%5. Cholesterol> AZutg st FA|st=H -2 Q
BEOZ Az %, AExANsHY, AAHE Foll a3 9T P AvalA diF
9] cholesterol> 7ol = ¢om, Ay ofs kg, o Sl A& @z
< chylomicron, very low density lipoprotein (VLDL), low density lipoprotein (LDL),
intermediate density lipoprotein (IDL), high density lipoprotein (HDL)&©°] %11, ¥F5
cholesterol®] F7l= T4, AW, AIHAN 59 o] H. o]H3 cholesterol> &

FAAEEY ot DU BA} A
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Low density lipoprotein (LDL)
A

- Total cholesterol> LDL, HDL, triglyceride (TG)E T/ %.
¥} High density lipoprotein (HDL) Triglyceride (TG)<
o] HF AR FHEAN FA=2FH FFAAY TH &%
AW TGS Aol 713HA =

+% lipoprotein®|™ TGE
Foll - A4t o 2 BB ghA H of

- B AT Ao E 4M3-95 Foo)] wre} LDL7F Vehicle 18] Bls] #9#< ZAE B
Ao, TC, Glucose’} VehicleZ15o| H|3l] A% ZHAFHS. TG %S EWHI WiV}
UERA 929kom HDLOIA 4% 2716192 (Fig. 37).
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Figure 37. 12 53t 4M3-952] 7d7-F oo W& dAsh# & w3}

@ winbEske] W Ae] mAE BUTY g1 B4 % A7

eh HE BUF FZE9 adipogenesis #H AP QIA}ol| WX &= ok

- dirH o R ABjgtE dUA e ¢ Bt HAFHT AUAY Fo] RS AS, I AYA=
TG w AgAEe FAFA B, T B AWE AT F Qe AW Az 5}
7Vt 74 (adipogenesis) &2 1% hyperplasia®t AW <toll TG7F FA =& #4

(11pogene51s) © & RIgt hypertrophy”l '&%H.
S 22 adipogenic factorell &3] HAJIAQI C/EBPS,

41 adipogenesis 782 glucose, insulin

C/EBP§9] o] soluA =

al, Z2918) PPAR-yot C/EBPa®] ol F7bstAl Hv AAlze] 4o dojuA =.

A HFDE 5% BIRE vpe2oA = A5 oA 432 Qs adipogenesis ¥
AARRIALE S T o] F7hekA = AAlEe 7F FIbeAl A

- F 2A 02 HE RNAE #83t qPCRES 33l adipogenesis®} #HHE FH Ao 2d o
HAls 9FS E43514 395 12 F31e] Fo § n33te] PBSE 01%3]'04 #7E 2
gt 5. o] F I A& A& F PBSOl MASAL A Aid F45YF -80Cel
Al Bt S, vh-2=9 I 22 50 mge A E3tY homogenizers ]%“6‘]-04 =% 3
RNAE FE3F%+. RNA Bee zoldl *Z3¥ RNA+ chloroforme ©]83te] F&3 +
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isopropanol2& ©]-&3te] RNAE HAANA &3+ #8¥d AA RNAE nanodrop
(Allsehng, china)& ©]&3le] & FASIEL 1 pugs RT §HEol ARE3AS. RT W82
RNA¢ Oligo dT (invitrogen, 18418-012)F #l&l&tal, 70ColA 10& &<+ ®WH&3ke] Oligo
dTE RNAC ZAFIAZl H 5x $4F8H, 10 mM dNTP, 0.1 M DTT, Superscript II
(invitrogen, 8064014, 200 U/ul)E #H7}ste] A4 102 &<t B F 42Tl A 50+
& RT ¥H3& F33A 5. RT ¥H8-©] ™ RNaseH (invitrogen, 18021-071)& A ]t
o] 37CollA 20& &<k wkEstel RNAE &l FAE cDNAE FH OS2 qPCReE 4
A

qPCRE 5A primer7} Z&% cDNA template (2 ul),2} 2x Power SYBR Green (6 ul;
Toyobo Co. Osaka, Japan)= 2|3t AWhA #d FAA o] FaFes dotrr] 3] A
3392 PPAR-y] primere F: 5 - GAG TTC ATG CTT GTG AAG GAT GCA AGG
- 3, R: 5 - CAT ACT CTG TGA TCT CTT GCA CG - 3, C/EBPa®] primer: F: 5
- GTG GAC AAG AAC AGC AAC GAG TAC C - 3, R: 5 - GGA ATC TCC TAG
TCC TGG CTIT GC - 3E °]&3l%3. qPCRL 95 TolA 15x &<k HAAIZ F 70 C
7} AbolEe] A TAl 9
[e)

o
4HEo] PCR ZE9] A 44 Fko]

(Cq=E Fatds. 3 Fx9 B Livak# Schmittgen®] Wi ol what
| H

71 A3, PPAR-y&= IAGA o] Fojof wel dd o] FUletH o 4M3-95 EHO] Fo R
A=, W C/EBPav nAM2o] g &2 <l &% F71ek3lal 4M3-95

4 Fojo uwe} wEFo| TAaSHoY I FHF Aol Fo44L A (Fig. 38).
S AAANINE = QoY C/EBPed] tid ZdH oA

< 2

5 < 14 -

4 %

=] CERER

5 15 =

] & 3 I

< =

B l = o8 -

% s

T

E = 2 0.6 4

z £ |

o 05 z o4

= £ 02

= =

[ =

g 0 . r =z 0 .

No Vehicle 470395 = No Vehicle 4M3-95
HFD HFD

Figure 38. 12 F3to] 4M3-95 £ AFES o wE koA
Adipogenesis #¥ =2 AT W3}
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@ TE B FEE9Y lipogenesis T AL Qlate] mX&= F3F

- Lipogenesis¥ acetyl-CoA7} TGE WEE = AA S owm| 3ttt aP2 (adipocyte protein 2)+=
A2 vrel]l EX)38Y free fatty acid (FFA)E AW 2 FEANATFEH 8% 9
S 3t aP2dl 93] ME ¢tom =4E FFAE AXU tiAREo 28] acyl-CoAZR W3
=™ Lipogenesis ¥4l oaf TG7} A= il adipocyte W] lipid pooldll =2 &.

- 4M3-959] lipogenesisol]l Pl @FS Lol 7] 943t Ito|A RNAE &3] qPCRS 2!
Y3tal+. aP29k FAS 5 HFD ool ofsl S7Fetithrh 4aM3-959] T & <lsl] 1Has)
A= (Fig. 39).

.

w

]

=
in

Relative level of aP2 mRNA e xpression
-
-1
B =
Relative level of FAS mRNA expression

]

= 0.0

No Vehicle EMIC No Vehicle EMfC
HFD HFD

Figure 39. 1253t 4M3-95 &9 AT Fo o] w& ZtollA lipogenesis #H AAEY
L s

@ I8 BUF9 Lipolysis ¥ @iidE9o] W =Fe wX&

- Lipolysis= A'AEZ <ol TG ez =2 = A" Ao Je7F ATGL, HSL, MGL
59| lipase 28-S =2 <&l glycerol?} fatty acid® 3+ FAH S o v|d. P4 AWA=Z
o AT perilipino]lgte @HAE SR lipase?] Ed& H A= Y
adrenergic agonist’} adrenal receptorol] Z}-83C EH cAMP o] F7}stAl H il PKA9
phosphorylation®. 2 <13 perilipin @& o] phosphorylation®] Hell we} lipased] =Y
7Fs Al kol x| toll A= A™ TG7F &8l | (Fig. 40).
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b Z22AE 50 mg ABESt, PRO-PREP protein extraction solution (iNtRON
Biotechnology, Korea)< 3 7}sted &3gk & 13,000 rpmol A 5& < A& st o
Ae 283 2e® 9o F%E BCA protein assay kit (Thermo, USA)E ©] &3}
A#Fstal, 30 pgel DA S western blotol] AHE3IAS. WA 10% SDS-PAGE gelol]l T
A& 71953 ¥ Enhanced Chemiluminescence (ECL) membrane (Amercham Life
Science, Piscataway, NJ)ol Zo]&}al, 5% skim milkellA 1A]%F&<E blocking 3L 2zt
membrane<> actin, perilipin, p-perilipin, HSL, p-HSL, ATGL (cell signaling)®] 12} &A=
4TCNA 12 AZF wj¥Fd = HRP-conjugated¥® secondary FAE F7hsted ECL kit
(Amersham Life Science, Piscataway, NJ)& ©| &3l T &UsA 5.
4M3-95¢] Fofo] mE lipolysis ¥ protein®] WA ZFES &5t A} Wstern blot= A AIgH
At aAFA oo ofsf Htko] FEH vh-zolX TGe &l =obxldl weh TG &
3 FAE A8k lipolysis ¥ protein®] W@ o] F718FA AL, 4AM3-95 T3 oA &=
protein®] W& o] s T, F2H TG <ol Anta Ar=H (Fig. 41).
Lipolysis #% proteinE9] phosphorylation®l 3t ®M3= oh33 23 LA H2 ol ¢
st TG &34 =4& 9t F71E perilipin® phoporylation®] 4M3-95 Fo{ 2 <13}
o ©& FHo AL Qo= lipaseE°] LT F A FHHS. €WH HSLY
phophorylation &Rb2jolo| R}y T2 ofo A WaFo] astal, 4M3-95 Fof o w
gt 05 S7hete d@de UEl A= (Fig. 42).
mebA, 22hd s APAHAE FFEA A8TIAe
mRNAS] AAFS 743t adipogenesis ¥4
Ao = AR (Fig. 43).

TR BERUE FEE2 aP2% FAS @AY A FS THAAZ S EH lipogenesis 778

< 7

tlo

Aestd da¥UF FE=2 PPARy
3. o
(e} LA

F9E UERfE

Bo] wWa¥uF FE=ES cAMPY ¢S F7HAA  perilipin® HSL @A S
phosphorylation Al7]aL ATGL &9 &d A4S S7HAIZH 24 lipid 39droplet®] TGE
glycerol#} fatty acid= E3|AlA lipolysisE ZFZIA7]= ASE ALS H(Fig. 45).

Mo Yrkichr ANLSS
Frriligis
Hsl = ———
ATEEL — |

Arilm '_--

expressiom

Helative level af
Perilipin eapression

3

b

Helative liv il af
WG e ppression

Relative levelof HSL

L1 v kil noas e Vkiis RLLHE

Figure 41. 1253t2] 4M3-95& 4 o] 7 Fofo & A &3 didel I W}
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Figure 42. 1253t2] 4M3-95 4o 5o wE A Za @92 2] phophorylation ¥ 3}
SREBPIc

C/EBPH
CERPE —— PPARy

Figure 44. 4M3-959] anti-lipogenesis mechanism

".rt'-nrrﬂp", i

[THE T R
Tt

Figure 45. 4M3-959] lipolysis mechanism
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® Agza So| s 54 B4

b 4M3-95
- AR AT 22 B 222 7328 U] protein B RNA FE= AT YEREE
3, 3243 section §0 = U WEEALS AFH AF A i Yo AN F
-80Col H#stdlw. dehd sectiond AW 22 8 It 2F S 10% neutral formalin &
Mol A 1A F, HHEIF ZV|E Adstd FHMEC €a ZZ A 7](Thermo Shandon
Lyd., Thermo Fisher Scientific, UK)Z ol &-& 70, 80, 90, 95, 100% ] ZtZF 1~2A1%F A ]
% xylene® & 4A|ZL, paraffinell A 4417 A2t ds. o]F XZ& paraffin embedding
station (LEICA MICROSYSTEMS NUSSLOCH GmbH, Nussloch, Germany)= 4 pm 77
2 9E3 s, hEd 222 H&E (Sigma-Aldrich co)® @A, AgAxe =7 4
AL AE 55 FAVH(Leica Microsystems, Wetzlar, Germany)o.2 #2313 .
HFD+Vehicle 159 1t 223 No 1§ F 23 & HlustAS o 1A Yol <3
Zholl A A7 AN S FAHOE B 12573 4M3-958 A7t HF5Fo & 3+ 3¢
o] AWM= AT F7F oED IAFA )R Q18] macrovesicular A 7HA]
AP JAA A7kl microvesicular A3E SAZ7FA RE X3 5 9l =(Fig. 46).
A 22 A adipocyted] Z7] WEE T3] 4aM3-95 EZ o A FHAA aHE g2l
) A2 o] & 28| adipocyted] Z7|7F F7EAW WEI} 4M3-959] V| FA S
3 7452, Image] ZEIAL 3] 18 9@ adipocyte®] Z71S 53 ZAste] P
£ FoAE 22 JJrE 1/]rE]rLHOi (Flg 47)

o

| No % || HFD+Vehicle - || HED+4M3.95

Lop - = -
] -~ < " ""\ 43
. o .
WL ey
. - 8 2 1
(] R - »

50 um

W e e

Adipocyte size (fm 2 )

Figure 47. 4M3-959] FoZ s B} 2o %3
Al W3t
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@ BTt e 7ed =4 Zerla B4

- BUF & Ve EEE &% vasty] fste @A Alsel #uiEa e RNk A
242! Orlisat= 01%3}‘3‘4 =TS AYPsIA 5. Orlistat> | g gpolA] 28 A A=
A e AASR S W AW EAE] 27 wEd I AAE F5EHA & #AE
ggol At Aol s Ba freaaol Lolu TG7} glycerol # fatty acid= R o]
2o 2 F%. Orlistat> ©] #A gaolAlo] Adste TG glycerol# fatty acid =9
BalE oAAA Aol FFE ol AF /1B AAss BB AT Ax ke
(Fig. 48).

Fat digestion Orlistat — Mechanism of action
Duodenum Duodenum
From the Fromthe  Orlistat 8
pancress pancress
Fat - A Fat

upme /:9 ) I_‘PDEI-‘S‘EH < )[TE} 4

. % ’e - . %

._' @ '._,:,J ) " &’

- ’ . ‘o *
Duﬂdena} - e Duodenal Dundenal‘ - ) Duodenal
mucosa , ol *= mucosa mucosa” %, P = T

. L

Figure 48. Orlistat®] 28717

- FDA $91¢ WI W9 BAEo) FAHT gl Be okEEel AAYW YRR FAAE
Sojah 97h B, B ATAE AM395 AFFAAY G Gojol da) AT
Zb SRS B R orlistate EFHIn FEE AE5H3 S

- SEAES AlEt A C57BL/6 P2 7 HE S FEISIAL 157Y w3 F 8FHEH 3
FetAw. 1253 A2 olE Folste] MR whexrdS YAt om, 19k FA
Vehicle 152 24] Olive Oil + 1% DMSO 7 7+%& 1%, Orlistat (10 mg/ml) A5

Eolag
1, 4M3-95 (50 mg/ml) ATFEQIEOR UFAS. F
Fof stgov] F 13 Aol dAYT AT FAsAL. A3

]
ol AF 2 A, 3 24 AEHAL.

- 12530 o 71 w09 Al WEE UE s AR o] oo mel dhbao]
o H]&}k % IS BRIl o™ OrlistatFo] 1Foly 4M3-95 Fof IFdA=

[e)
4
2 A% ot QoluA 2gkon} a%e] AFHLE HAGAYL(Fig 49).

1:1\1'9‘

- Fig. 50& %ol 12 F3ke] Hola &g Mwd e Zoln, HolEge Ho AL/ AFZ
% o A S,
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— s

—0— NI Vehicls
| | = wrmow
—i— DN

Body weight (g)

L ] E * I 11 12

i 5
—a
——
== Fedi
[IT1= ] b M
et
s
& oam |
B
7]
E iH
=
w2
LKl

S 0F] A T F BY AL AR FAF A% nARAolR <5 By A
Fo] FAE F7Hslgeor SdoRr AR 5 AL, EF orlistato]} 4M3-959] £
Eoz Qs Aty ke foAHo v AR Eoroy) A% ZHASE AEFS JEM
2. AEHlE Fostge W A gz APow kel RAYF F74EASH orlistat,
AMB95 BT B FEAA B A4S dBido, A% RAe: WaE B
& & AR S (Fig. 51)

ND 'ﬂm_*‘-’emi B oaw
-',_E'f 0.08
> B
- ¥| ==
HFD:OT | HED+M305 ?_.’ am
” i‘ o
e z
5 omw
o No Vehicle o1 4M3-98
HFD
_‘a 0.08 Eﬁ 0.020
%-. 0.06 E 0018
g g ‘:n:_ 0010
E‘ 00z ? 0.005
: ]
= 000 = 0000
- No Velicle or 40395 o No Vehicle or 4A3-95
AED HFD
Figure 51. 52 Edod mE 71, AW xZ e W3

- Orlistat¥} 4M3-959] #7] Foo] mpE H|gt

shof 1253ke] A Fol o]F viHsty dode AFHsAL €A
(2000xg, 15 min)dtd FHES EHstAS. £

[e]
Q4%

analyzer (HITACHI 747, Tokyo, Japan)<

triglyceride, glucose, low density lipoprotein, high density lipoprotein
S TGe) FelAE TAWA ] T ol FelHQ WEA Aoy wA

e smdel A BRSE WE Lotnr] 9
2] %1 (BD)ol| ¥
g7
E A=<

L4
o
=

3
S
i=] o

5
T

?l_

automatic serum
o] &35t BINEA] total cholesterol,
R

o2 I3l Z7hal

=]
R

aoPé]

S LDLe| o] orlistats} 4M3-959] =2 FofZ|olA Hasty Wyt 7 A ye

Fe. 4AM3-955 7]5A EZQ orlistatE T

AawFol Aoy vehicle 1%

o Mate] fo
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HOo 2 ZFasgls. HDLS A ole] go= Qs Aol oA

Wty HDLO Z7He JUethdiglon OTHTH 4M3-959 Z7hake] 4% o J71ds. TC9
glucsoe?] o H3F wA 2ol Fol& Q3| dukdo|Fr T} F7EA I orlistate vehicle
Ol vlaste] oA o A4S oM 4M3-95% FoAQl A E ofUARE &A% A
319 2 (Fig. 52).

g

= w

LDL (mg/dL)

TG (mg/dL)
=l B & 2 B8

HDL (mg/dL)
s B 8

No Vebicle or AM3-95 No Vehicle ot A3-95

TC (gdL)
Glucose (mg/dL)

o Iil
0
No

Veliele o1 4AI3-95

Figure 52. &4 Fojo] & A e Astetz & H3}

o

P A 22 9 g 2258 7322 U] protein @ RNA FE2 93 Wsrdgy, 3
2H section& o2 UFSle. WEERBAEE A AF dAAL do F2A F -8
0Ceol| R#AstAT. Fetd sectiond AW 2 L 3 22 EL 10% neutral formalin &<
oA 1 ¥, AHAZ AV|E Hdste FHAEC @i &2 A 7](Thermo Shandon Lyd.,
Thermo Fisher Scientific, UK)E ol &-& 70, 80, 90, 95, 100%°l Z+Z+ 1~2A1ZF A& <+
xylene & = 4A|Zt, paraffinll A 4A1%F A28t 5. ©|F £ZS paraffin embedding station
(LEICA MICROSYSTEMS NUSSLOCH GmbH, Nussloch, Germany)® 4 pm 7% ¥4
3R, BHAg =42 H&E (Sigma-Aldrich co)® @EA3ta, AGA=zY =7] 9 Azt
JEl T& 3 Pv| A (Leica Microsystems, Wetzlar, Germany)> 2 #3133
HFD+Vehicle 159 7+ &3 No 1&9 I+ =3& ]317_0}39\—* u] uxgAelE
HA A A7 SAAN S TACE KIS 1273 orlistatE A7IF AFo & 5 3
o] =AMzt AT 7l EJoH AM3-95% orlistat THEF AW A F ZF0
£ A= (Fig. 53).

- ZA oA orlistat? 4M3-952] A7t AFFEAZR A3 Fu|NE a3E vlwsty] s AF
o
o
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- A =229 Wl M E orlistat? 4M3-959 A A oA EHE HAAT F AYoH
A] Jze] A7) M3tE F435t7] A8l Image] ZE2IHS T3 I1F H adipocyte®] =
71E 53] A3t Hd W 2HE FIME 2L AAZ 4M3-959} orlistatS B 28RS
o orlistat ¥HE AW MEO Z7|7F EolEo] A FF AA AHXE YEH A= (Fig. 54).

uol-

>

No g HFD+Vehicle ; 12000
i | = i o -
- [}
HRs i ’ N 7 g o000
. [} b =
Lo ¥ 1 9
¢ - 2]
A _ N @« 6000
‘ e = o 4 ®
HEP+OTS 14 |[-HFD+aM3.95 - g
2 Sy ) . . 4 ‘E_ 3000
' - 5 ] ’_T_‘
. " A w <
L] = r : > : - ' 0
T " 2 4 - ND Vehicle oT 4M3-95
oy - \_ “ 1‘,!. < > -
% : HFD

Figure 54, B4 Fofo] w2 Ao =&t wel 9 AWAlze] W W

- Ztoll A adipogenesis ## HARRIAIES] FHTF S vwsly] 93t RNA Bee zolS ©] &3}
o RNAE FE3t9 RT PCRZ cDNAE &4 3 ¥ qPCR<= 53 PPAR-y¢t C/EBPa®]
LA FS sty

- PPAR-y= A HolZ 13 WdHATFFo] F7}519 L, orlistate] FoZ @rd o] ko]
59 73 H)$=3 A2 Ao AP O 4M3-95 o T orlistat BTF © @&
1=

sx)¢) WAL UEhS. C/EBPas] WAZE wA Mo s 27459 T orlistat O
8 7 WA PAFAS. LY M35 ETAE A% gasidoy oAl
atole LhERLEA] 23S (Fig. 55)

> 1 < 14,
= &
E z i S
15
e £ i T
- =]
gy I = s
= 1 # S % #
=]
= | # R |
[F) —
z [T}
= 05 - g 044
> 2
5 2 02
= £
2 0 : : : s 0 : : :
No Vehicle oT 4M3-95 =1 No Vehicle oT 4NI3-95

Figure 55. &% Fofof| W& adipogenesis ¥ HAARIAES mRNA T W3}

- Lipolysis #&d @l EdFRA g TAYF WSS dopR7] 3] 3P A A
PRO-PREP solution% o] g3t TMAS FE31 western blot= ZIP3A 5. Perilipin,
HSL ATGL =5 A|4olo] oste W@ fo] S713tAth7) orlistat? 4M3-959] FH 2
W ol %id;’i%(lﬁig. 56).
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No  Vehicle OT 4M3-95

Perilipin | % D - -
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ATGL

Actin

14

%Hﬂﬁlfﬂﬂml

Neo Vehicle oT 405 ehicle oT 4M3-95 No Vehicle oT 4M3-95
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S e
[ ST

Relative level of HSL expression
=
&

Relative level of ATGL expression

Relative level of perilipin exp

Iy
|3

Figure 56. &2 Fojo w& lipolysis @252 & W3}

E4 Foo] mE lipolysis &¥ 259 phophorylation %2 W3lE &<2lslr] 93t 2 =
2o A PRO-PREP solutione ©]-&3dte] @A FZE3t western blots 3 3FAT
perilipin, HSL 2] phophorylation %2 <l g A3} perilipin®] ¢ A 2]o]of 23
7R AL orlistat & 4M3-959] FA=E TS Q14Hst Hlom 4M3-95+ orlistat BT+ T
TS S7HEFS UBAT HSLe Aol 2 s <14ks} % HSLe| &fo] Zastalar
orlistat¥} 4M3-95¢] T2 <la] <Ql4tshd HSLE o] ! Z&skth 53] 4M3-959
45 relFow Aasidnt (Fig. 57).

HFD
No Vehicle 4'\13 95

- - & - |
peviipin | - — -
HsL | W Sy

Actin ” w — “ ‘

p-Perilipin

& as 124
E
= 3 ) 14
E £
£ 25 2 s
£z Zc
E.2 2 & .2
ez = 2 06 4
&5 as Tk
= 25 04
] . 2 02
£ 0.5 el g
k] =
z 0 0
No Vehicle OT 4M3-95 No Vehicle oT 4M3-95
HFD HFD

Figure 57. &4 Foo @£ lipolysis &¥ & E2] phophorylation ¥3}
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(Hh &4 d5ol gk vt a3t

_ﬂ
N,
ol
S
rlo
N
fru
o
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@
ofo
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Lo
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o
fru
o
ofo
2
3o
O
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03
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2
2
2
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N
i
L &2
X
4 o
(e

- %92 y-aminobutyric acid (GABA)®} rutin®] o] =11, o] A& o I, &<,
gaksl, FuAEF P dgxd, a8 AFzde a7 dsol A A

- GABAS} rutin® E3], oS vy e uw 1 dFo] o Holx=rg BFE A7tHE=E W3}
3= GABAS rutin®] J %<& Fig. 583} Fig. 5991 gelslo] 1.

B Z(Sample) & Yield) (mg/gDW) 7ha} 2k ug/gDW)
1. 24h ¢& 29 252.3 1398.03+3.48
2. 10h 25 wql 268.7 425.62+1.14
3. AMa] 29 277.0 1346.33+2.64
4, ol 2815 Tri(trace amount)
SIA- e | e
Solid content (mg/md) GABA content (pg/ml)
5. #qlZg L7775 (=71 1mp/40mi) 7.78+0.64
Figure 58. Ha ¥ F=5E2° GABA &
_ EEES:
B&(Sample) 7&{Yield)(mg/gDW) (Rutin content){pe/gDW)
1. 24h ¢ 29 252.3 1047.23£5.62
2. 10h gz 29 268.7 1781.9142.24
3. el 2% 277.0 1643.14+2.87
4, 2ol 281.5 700.32+2.15
9Y B
(Solid content)(mg/ml) (Rutin content) (ug/ml)
5 $Ys8 1.7775 (=71.1mg/40mg) 585.47+1.13

Figure 59. TR FE=9] Rutin &F
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B M=z 2A3A

gd ZERJAA FEEJIA VA FEE
A B4 v 2 A7k : 0, 025 05, 1, 2 (mg/ml) 24, 48 (H)
=4 AxE 9

Cell viability assay : HI'D&E ¥ g ¥l
viability ¥3}5 H7}8t3A CCK-8 assays 4 A5}
A 90% olde] AEES BIow, ol S8 M
M e A 2AYS A3 (Fig. 60)

=& A W& 3T3-L1 cell®
1 A3, 05 mg/ml % o]3}o
By orm Felo] wE FAS

ol glo

EUFNLE BFMLE

-

L1 ]

LT

Cell viability

4

=

0.5 05 1

Concentration {mg mlL}

Figure 60. 'H& B39 FZFE A g o] W& 3T3-L1 cell®] AE& W3}
Lipid formation assay : HI'D& #3 &a Fe] F2& Ao @& 3T3-L1 cello] thgt
ekl ads &str] s, 05mg/mle] =& A8 S Y3 (Fig. 61, 62)
Positive control?] EGCGE WZT tH] 63.61+053% AWF2S Holr, Hidtg #ele
84.07£3.07%, 1e]al E B 75741326% ] AWHZAe Uedo] TEE T3 EAY
AEstelA &Ao] °F 10% 7HF F7HE S AT F AN

UFMLE
B4.07£3.07%

Figure 61. 08 ¥ F=& Aglo] W& 3T3-L1 cell®] AYE3t A&
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L0 4

Lipid aceumuation (%)

Comtrol UFMLE FAILE EGCG

Figure 62. 08 ¥ F&& Agjo] W& 3T3-L1 cell®] A2 A4 a3

- 5% : male ICR, SPF/VAF outbred mice, 45

- FoA=Ed  FEE

- BAEEY w5 9 AZE: AR 1% BUA, s BIAE 85N I
-S4 A% 89

* Body weight, Food intakes, Calorie intakes : %2} (UMI group), & #Ax} (FMI
group)i 857 A2 FodtHA sugr gyl AHEEtY A EF==r71E, AoldFHE 9

2olas T& wEY (Flg 63). +3 AZFTZS7HFLE NC (0.86+0.03 g), UMI (0.74+0.01 g),
0

FMI (0.69+0.02) %22 U}ERSE *‘?‘é/«lﬁr 2% FREE NC#ol vl UMISH FMIT =

FolA A& Ao e AFITHES HAS.

T3 EMIT-S 2078 2 15.77% 2+Z; Z7}8t AL, calorie A3 % =3 o] &3} A
g AFAE Uehidls. 58 diles 43 A deFEEe] 4 UMITZ S FMIT
A NCell Hlal] 53~56% 8% Bol A%

o

= .

Measurements NC? umMmr? M1t
Initial body weight (2)  29.8141.42 2045:1.16" 3028126
Final body weight (g)  36.70:220 35,40 1.64 35.83:1.19
Feod intakes (ghweek)  43524235° 5256308 50244365
Cilorie imbeshclwock)  16228+876° 1958551147 187.39:1361"

Weight gin(giweek) 0.86+0.03" 0.74:001" 0.69:002°
Witer imales(ml fweck) 540624327 845656300 8312:651°
FER" 0.0240.00" 0014000 0.01:0.00°

Figure 63. & B89 F&& A W& FHv a7

2lo] A HFLS NCToll Hls) 238 UMI

o UMIZ % FMIZHe fo3= 12l

Effects of unfermented and fermented mulberry leaf tea 1% infusion instead of water on body weight, feed

intakes and feed efficiency ratio of mouse fed a normal diets for 8 weeks.
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@ Aj# e

e
e
il

o) FEAE ¢ FRF
- A#R o= Polycosanol?® Saponarin® 2 &3 7|54 AEEc] vFdF FEH o,
dutA o= A #H 2] 2] Polycosanol &2 &2 100 g& ™ 342 mg, Saponarin< A%

lﬂﬁ

Be)g T4

Ae ZYHE FE T <F 80% (1,150mg/100g) =l A-=(Fig. 64,
65).

]
pes e m Pikans (342ma)
s o

OH - ' ,, (2. Imn.!.lw-t
n=0,1,2,3,4,6,7,8,10 0 00 200 300 400

Z2|3AK= 278 (ma/1000)

Z 2] I A}= (Policosanol) AR R ], AP Q) A o) ZejsiAbs $HF Hla

A AlEgol E¢ q*}i A=

Figure 64. %1 2] 2] Polycosanol A&

<)Ee] 2 A % AN B W A3} T
- g9t &3 9 2% A Zh 98

AAAAA

AFZ & (Saponarin)

Figure 65. M# B 2] 2] Saponarin 3%

@ AE 2

- TY AERJA FEFEJA VA FEE (B 100 g2 1L SHFTE H7I8IY 15T &=
of 3 A &<t 3 3] 71t FE3 FH AFdst EeEES AAY FE2F AEE T4
Az AR F 288%°] &S do] 4F AR BS; AMAREY FEEE AT

1

- A EHo F AIZE : 125, 250, 500, 1000 (rg/ml) & F=2 6 o4 Az
(3T3-L1 cell®] &3 F=ARFE BS &7 A, 23 AFAL7HA 29 A=
DMEM xLA)

T

- 132 -



-S4 Ax 2%

» Lipid formation assay : w37} ¢t5H APAEZE Oil-Red-O stainingS ©]-&3t BS7}
A&t wAE S dokE. 1 A BSE AYshA ¥l #3E FESAS uf A
FT7F EdstA dHNeY, BSE AHdde Aol v E:Hor AN ¥
do] dABA 24 (Fig. 66).

04 - e

=
[
*

L
* W

ek

OD S40mm(Oll-Red O)
=]
b

=
[

N 0 125 250 500 1000

Differentiation

BS(pg/mL)

Figure 66. M# K 2|7} AEstol| mX]= FaF

» Adipogenic transcription factor expression level assay : C/EBPa ¢ PPARy ¢ ¥¢d&
WA A E A e AT A 9 triglyceride®] Z 7 @A AuAlze] Hl)
2 AR xSy, =9 FABP4, FAS 53 22 AdAd @4 f3Ae & d& =23
3. C/EBPa 9 PPARyE HITA 8ol Qo 842 fhAolr, 18 4ol4 2 5 3
5o BalE fUAAL A4S PPARy, C/EBPo o Wdo] @A Z7hstAAw BS
Aol o] wx &2 4 it g, =%, FABP4 % FAS Z$-ol= BS Ao
ofste] HASHA st e= 3%015:} ek, BSE £37F fr=® 3T3-L1 celllAM
C/EBPa St PPARy W3e zasta] A7 AL odAste] bel v g E79
e 7l & A= (Fig. 67).
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Figure 67. Aj&1R 27} A 23t #d FAA ) X 9

% : Male C57BL/6, 65+ (15 &<t +43h
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Body weight : High fat diet (60% Fat)2t &7 BSE A7 793 * AFFE2 body
weight ¥3}= Fig. 687 #5. High fat diet 152 A2 o] IFo vl FoHo=
body weight S7}7F %= 31w, BS Folwol = High fat dietol] o|3] 5719 body
weight7} 65720l ooz A%t 53], BS 500 mg/kg FATdA= AT F7HEel
woll YA 4.

(A (B)
5% . —+MNormal -#=HF —
BS100  —BS300 S
b
} =—B530
= . 10 1
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= b ¥ | _.- .. . B
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Figure 68. MAH 2|7} A T3t nA= &

- 134 -



* Organ weight : It 2 F13F Ao FA= High fat diet®] FFOoE A2 o] &
Hlsl fold o2 F7hstal on, o= High fat dietel]l 93] 7+ 2 A=2] o F# 2|
€ B FEAA 5ol 3 " AoE AsH. sHARE BS Tl s 1+ 7 3 Ax

.
2 BAY A7 BB S (Fig. 69)

Ay s () 4
b
15 .
H
§ 12 HE
3 ik
T e &
4 E?’:
2 0 ge
E‘
u-
R NP DS DA BN “Nermsl HF BSI00 BSI0 BSS00

Figure 69. A2 R 27} b 8l Agx2] FA vA& oF

* Lipid formation assay : H&E staininge &3t It ¥ White adipose tissue?l 5‘“—3]-—‘:— 5
AR FeHE FES A Gaao] aF Hlske] high fat diet 1F9] FERA of 4
Aol aFl Hls B2 AU #EHen, BS FoTolde ARTIE e
S B S 9% High fat diet 152 B4 o] ZFol vlste] Atxx U WA E
A717F F7He W, BS FAToM e FEEH T AWM E] 277t HAFHFig. 70)

2
s

et

pa) rlr

(A}

Figure 70. MR 7} 2+ g =2 U AWSHol vx= F&F

Effects of BS on hepatic fat accumulation (A) and size of adipocyte (B) in micefed a high-fat-diet
(200X).
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v 7% A, A FF 2
o= 36%<] polyphenol®] 3
8~5

S
2
48~55%F A TSI 9.

oo wel A kA AR dukHo g A
o] 9lom, 11 F Catechin®| & polyphenol <]

- Catechinte= F853%F 4714 3dE=2 7459

AL.m(Fig. 71), oI5 =4l o =] oF
25ty o) gehd. 1 FAME EGCGE 7 2 &2 A8 Cateching 743
a S
R, R,
H H (-} epicatechin (EC)
OH OH
7\ . . OH
H —OC+  J—OH  (-) epicatechin gallate (ECG)
OH R L P R1
OH H (-) epigallo catechin (EGC)
OH "OR,
OH — OG- ’f_\ OH (=) epigallocatechin gallate (EGCG) OH
OH

Figure 71. 8 Catechin®| 3}8} T+x%

- H219 RS Catechin @]9 % Caffeine (1~5%), Tannins HE+&
(5~27%), “L2] il Flavonol A€ &2 SO 2 45

[e] R

Phenolin substances
A+ (Fig. 72).

Active ingredient Content (g'kg dry leaves)
Calleine 36.0
Catechins

Epicatechingallate 152
Epigallocatechin 46.0
Epigallocatechin gallate 129
Epicatechin 0.9
Major catechins 191
Flavonols
Myricetin 0,8
Cruercetin 1.8
Kaempherol 26
Figure 72. 9] FEAAE FF
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O A= 2A3A
- MlZo]E : 3T3-L1

-3 AREJA FEEJA VA LA E, EGCG

- Agg 4o w5 9 Az 0, 50, 100, 200 («M) FEEF 3, 6, 12, 24 (H)/ DAY-6 A
§j1-

e EEET

* Apoptosis assay : Laser Scanning Cytometry (LSC) assayE °©]-&, EGCGE 0, 50, 100,
200 (#M)Z 24AF A2 3} S w total cell®] W3HFig. 73A)%} 3, 6, 12, 24 ATE=R
total apoptotic cells®] W3} (Fig. 73B)= AHHSkS. EGCGE A#std<S W, 3T3-L1

cell®] apoptotic cell F7FFS 1T F+ 9lom, 53] 200« Mol A total apoptotic cell®]

o] ©

g el FTkeE e B 4 e

A14 B 25 ¢
m control T w0 - M5S0

12 4 mmm EGCGS0 L= === EGCGS50 b
" b gp W EGCG10D | | 8 20 wmm eGCaI00 T
@ 10 1 == EGCG200 | o — EGCG200
C._J B o E 15'
a =1
] 8
E 6 < 10 1

4 4 3
ui 2 s

2 1 =

0! 0!

totic  late toti total 2 lic .

early apoplotic  late apoptotic  total apopto Hours
Figure 73. EGCG A g|oll 93 3T3-L1 cell®| apoptosis H3}

(Twenty-four hour (A) and time course (B) EGCG effect on apoptosis of mature adipocytes as measured by

LSC. Means with different letters are different, p<0.05.)

=S

ATerminal Deoxynucleotidyl Transferase dUTP Nick-End Labeling (TUNEL) Image %4
= o] &3l LSC assays &3l &<l ¥ EGCGol 9% 3T3-L1 celld apoptosis H3}E g
W o #¢189.2 1, TUNEL image assayol A& ©¥%¥ =41 200 4 M2 EGCGE o] &3}
A3 21PE. LSC assayt FAFGE HAFAE S Hol® 53|, Mature adipocytesel EGCG *
2ol 9% apoptosis7t FEEE= AS AT F+ A (Fig. 74).
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Figure 74. TUNEL image
(A) Control (DMSO) treatment showing no TUNEL signal but only PI staining for normal
intact nuclei. (B) EGCG treatment (200 ¥ M) for 6 days during adipogenesis showing bright
condensed nuclei, as indicated by arrows for apoptotic cells. (C) Preadipocytes treated for
24 hours with 200 ¥+ M EGCG showing no TUNEL-positive staining; Pl staining for intact

nuclei only. (D) Mature adipocytes treated with 200 ¥+ M EGCG for 24 hours; arrows
indicate apoptotic cells (400).

» Lipid formation assay : Oil-Red-O staining= ©]&3}%, EGCGE 0, 50, 100, 200 (M)
FEE 6Y < AEPE w 3T3-L1 celle] XA BAPES vwg. I 23 EGCG %

o)A cr A AHS dAs= AS ST 5 A (Fig. 75).

Figure 75. QOil-Red-O staining
Images were obtained at Day 6 of differentiation with EGCG treatment. (A) DMSO-treated
control. (B) 50 ¥ M EGCG. (C) 100 ¥ M EGCG. (D) 200 v M EGCG (400).
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& = AFA

< : Male New Zealand black (NZB) mice, 45

£4 : %%, TEAVIGOt (containing min 94% EGCG, max 5% other catechins (max
% epicatechin gallate), max 0.1% gallic acid, and max 0.1% caffeine.)

B F= % A AFERZ 0%, 05%, 1% (w/w) TEAVIGOtE 453t 35

34 AE aef

Body weight : High fat diet (60% Fat)e} @7 BSE 7% F AdFFE body
(Containing w/w, 17% protein, 15% fat, and 42% carbohydrates provided in powdered
form) 2}olek A 0%, 05%, 1% (w/w)e] TEAVIGOtE 242 453 &FFside #,
body weight®} food intakeE Wl 3tA5. 1 A} TEAVIGOt &% 9EHSE body
weight7} ZF4steE A FAT + UAS(Fig. 76A).

@ 41 of
£

AN

a 50 b 10
) g a-
3 45 S
5 v
2 40- x| ¥
2 -
2 354 & a-
3‘}. | 1 I I | | 2 T T I T T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30
day day

Figure 76. HFD % EGCG 45 & w°l 93 Body weight (A) ¢ Food intake (B)¢] ¥ 3}
EGCG at 0.5% (open circles) or 1% (closed circles). Control values are presented as open

squares. Asterisks indicate significant differences from control values (<0.05, ANOVA).

Body fat and lean body mass Hlal : body weight$} 22 279 43 A3 TEAVIGOt
5 EHOE body fato] Zadte AS AT  AF(Fig. 77A).

a 14 b 45
12 = 40 -
510 a
* W
£ 8- E‘.’-ﬁ—
W *
) 6 - ‘Ela,ﬂ_
s, ,E
2 125-
0 T T | T T T T 20 I T 1 I T I T
0 5 10 15 20 25 30 0 5 10 15 20 25 30
day day

Figure 77. HFD % EGCG 45 &w°l ¢ Body fat (A) # Lean body mass (B)¢ ®#3}
EGCG at 0.5% (open circles) or 1% (closed circles). Control values are presented as open

squares. Asterisks indicate significant differences from control values (<0.05 ANOVA).
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Organ weight and Blood metabolites : body weight, body fat¥® &2 Z71¢] HFD+ 0%,
0.5%, 1% (w/w)®l TEAVIGOtE 2|42 453 353t3< W, Organ weight, plasma
metabolites®] W3E 4y F. 11 A Epididymal WATS] FA7F TEAVIGOt % o]&
Hog ZAHeE e B F 02H, plasma metabolitesol| 4= Triglycerides (mmol)<]
ZaE g1 F A5 (Fig. 78). 1 AH}ES EUIE TEAVIGOt (containing min 94%
EGCG, max 5% other catechins (max 3% epicatechin gallate), max 0.1% gallic acid, and
max 0.1% caffeine.)®] FFo2 gk & v7tay} 2 A& A9 AdAEHE 79T 5

o] o
AT .

P-value
Control EGCG 0.5% EGCG 1% (ANOVA)

Organ weights
Epididymal WAT 1.16+0.11 0.83+0.12* 0.68+0.25* 0.014

(@

Liver (qg) 1544006 1.394+0.05 1.45+0.06 MS

Stomach (g) 0.21+0.01 0.21+0.01 0.18+0.01 MS
Plasma metabolites

Blood glucose 1964+9.8 187 +11.6 174492 MS

{mg/dl)

Triglycerides 1.38+0.13  1.02+0.06* 1.15+0.07 0.0417

{mmoaol)

Cholesterol 6544012 649+0.16 6.99+0.13 0.034

{mmaol)

MNEFA (mmal) 1.60+020 1.31+0.08 1.47+0.10 NS

Figure 78. HFD % EGCG 47 &%l 93 Organ weight®l Blood metabolites®] W3}
NS: not significant. *Significantly different (’<0.05) from control.

Y A FEEAA 7IA - GLAEE, EGCG

A Edo] 75 W AL d8gE FE2E (AE VY 100 g s 1L & UM

70C, 3AI%F &F FEFCKA. 7Y ogh& FEE2 2087 708xg = 94 &gt 45
2 TAAxE B9

Triglyceride accumulation assay : V|9 o&-& FEFEo] AWAxe &3} 9 triglyceride



SAol mA= FEFE Fstr] Y8t 3T3-L1 cell& Mature adipocytes cell2 53}
0~50 ug/ml & TEE w9 g8 FEE55 A &3 % 89 A, &30t ¢45d
Mature adipocytes celldl QOil red O staininge 3tHo™, JMHE lipid droplet<
iso-propanol® FZE3F § ELISA readers ©]-83} triglyceride &S w413 Fig. 79¢l
Uehd viel o] Aol #3tkd ATA e Hlas] & o, vy dEgs FEES
A7ERE v A A ABAEZ W A triglyceride $HEFo] 7HASH

100

a0 -
0 -
[}
[ 10 20 30 40 50

Contents of Undaria pinatifida (pg) in cell culture medium (mil)

Figure 79. U. pinnatifida o= FZ&°] Triglyceride 54l mX|& ¥

Relative Triglyceride contents (%)
B

Adipogenic transcription factor expression level assay : AW FAZEZH 1 A A ZE
o] B3 W2 T/ adipogenic transcription factorg9] ZHol 93t FdE= A
2 4R A=

PPARy & AATAENN AAZRe] B31E £2470, PPARY o BT F7h=
APALS] 7S USRI, Leptind} HSLE ABAEoN A Foloz Pugs Z2E

7 EAE AYAE TVt B AXE ALH.

S o gg FZE°] PPARy, Leptin, HSL & ojwd FaFs WX =A Western
blot?} RT-PCRE ©] &3] mRNA 2 Tz TA o 4] <13 (Fig. 80).

1 A3, HSLS mRNASE @ FFo A Zpo]7k gIl o™, PPAR v ¢ Leptin®] 32
ne e FE2E9 27t Sl ek 2askas
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Figure 80. U. pinnatifida 1%-& FZ=°] Adipogenic transcription factor expression level?]

HAE G

Effects of U. pinnatifida ethanol extracts on PPAR 7y, Leptin and HSL in adipocytes
determined by western blot (A) and RT- PCR (B) analysis. 3T3-L1 cell in media with

different concentrations of U. pinnatifida ethanol extracts were differentiated into adipocytes

for 8 days. A-actin was used as an internal control. Values are expressed as mean+S.D.

@ = 434

&% : Male C57BL/6j mice, 55, 25 &< B3}

FoEd . FEEY U9dEd £ o A8 FEE(UEFx Group; A
= _
o

=
=] = == [e] = = [e)
o] 222 §5F F AN B

Group; =38t A A Fucoxanthins AHE-3H

A Ax: Q9

Food intake, body weight, visceral fat pad weight : & 47§¢] 1 (NG Control, HC;
high-fat diet, UEFx; high-fat diet with 0.69% U. pinnatifida ethanol extract in 0.02%
fucoxanthin, Fx; high-fat diet with 0.02% fucoxanthin)®.2 &7 ¥ 9 F &<k high fat
diet (3% corn oil and 17% lard, wt/wt)®} 0.02% Fucoxanthins 242 Fg3 23}
high fat diet © 9|3 body weight®] S7V5 U pinnatifida ethanol extract ¢}
fucoxanthin &w°l 93] A== 2SS & 4 3= White adipose tissue T HAl
high fat diet ol 93} S7}= =0, ©l= U pnnatifida ethanol extract ¢ fucoxanthin &

woll ol ZFasHe Ae & F A=(Fig. 81).
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NC HC UEFx Fx

Body weight (g)

Initial 19.42£0.29 19.62 +0.30 19.25+0.25 19.25+0.25
Final 31.01+0.45a 35.43+1.07° 34.51+1.05" 33.97+0.79"
Food Intake (g/day) 446+0.21° 3.48+0.25" 322+0.16 332+0.12"
FER (%) 0.07 +0.01* 0.08 +0.01° 0.08 +0.01° 0.08+0.01°
White adipose tissue (g/100 g body weight)

Epididymal 42.04+1.26% 57.10+1.74° 52.32+1.26° 51.16+1.78"
Perirenal 18.22 + 0.65° 21.72+0.92° 20.85+1.13® 20.70 + 0.82%°

Figure 81. U. pinnatifida | ¥t& FZ%E°] body weight ¥ whtie adipose tissue weight
Aslol wA= Y

abcMeans in the row not sharing a common letter are significantly different between groups at p<0.05.

Epididymal adipocytes size assay : % 471 1% (NG Control, HC high-fat diet,
UEFx; high-fat diet with 0.69% U. pinnatifida ethanol extract in 0.02% fucoxanthin, Fx;
high-fat diet with 0.02% fucoxanthin)©.&2 &F % 9 F &< high fat diet (3% corn oil
and 17% lard, wt/wt)®} 0.02% Fucoxanthing 22 JFg% A Epididymal
adipocytes®] siz7} NC group ETh HC groupdlA © & A& & F A& AT U
pinnatifich ethanol extract ¢} fucoxanthin 3wl &3] HC groupel Hl&ll adipocytes size
7 AAA #AFHE AS B 5 AS(Fig 82). ¢ 2HES F3l U pinnatifida ethanol
extract ©] =F3IA BAE fucoxanthin ¥ &7 high fat dietoll ¢ body weight2}
white adipose tissue FA¢] 7S AStA, epididymal adipocytes sizeE ZrAaAF] o
24 mYgFEso] Rt a3t e 7 s

Figure 82. U. pinnatifida o ¥+& % %E°] Epididymal adipocytes size H3}ol| v|X]= G

Effects of Undaria pinnatifida ethanol extract supplementation on light micrography of epididymal adipocyte in

high-fat diet-induced obese mice (x200). NC, normal diet control group; HC, high-fat diet control group; UEFx,

U. pinnatifida ethanol extract, which contain an equivalent amount of 0.02% fucoxanthin, supplemented group

with a high-fat diet; Fx, 0.02% fucoxanthin supplemented group with a high-fat diet.
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o} —ir%‘jgl &2 Soyasaponin# Isoflavoneo. 2 F 9 7|54 E40]
Bol frEo doH, IHdMe sE2IEHANA A" “tF2T FFo] FsiA o
A8y H. FYLr F dohjol FEEFH F25 F Wopujol FEFE9 Soyasaponint
Isoflavone $+&-& =A ztol7} v+=H ¥ Fig 833 Z+
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Figure 83. w4t} <4tk F droluol FFE 9 Soyasaponin Isoflavone &% 2ol
@ Az AFA
M| Z o] & : 3T3-L1
A AEJA FEEAA A - FEE
Ad 24do] ¥= 9 A7 : 50, 100, 200, 300, 400, 500 (xg/ml) o] T Wolujo} FEE
S 24, 72 (H) A2
A Ax Q9

Cell viability assay : ¥ Wopjol FE&o o3 AWHAFAE 3T3-L1 celld BEES
A8tk 50, 100, 200, 300, 400, 500 (xg/ml) =& F Wopujo} FEFES 3T3-L1
cello A glste] 2447t &<k vjFs & MTT &4 F7lo] oste] FAZH vlT8&4Y
formazan< dimethyl sulfoxide &HO0& KIHAHLSH, 595 nmolA 7] &=
formazan®] 33 =E(optical density; O.D. value) SHTOEH oAl cell viability
(%)E B7IetA=. 7L 2, Fig. 84A°A & F U0l T Lopifol FEE2 EE &
ANM AEzEHES UEhRA F&< FAsA=.

i B
¥
ii II . . .
E
Figure 84. T Wolujo} FZEo| Ax AEEH AWES ] vX & I
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o = A4

- BE% : Male ICR mice, 5w, 15 5 -A 3}

- BAEH . F doljo} FEE

- BYEHY v 2 A 60 mg/kg FEE 1Y 18 ¥ 1050 AT £
-3 A% 89

Body weight : High fat diet (60% Fat)$} 7 F Zopufjo} F+=&2S 10573t 60 mg/kg
TEE 1¥€ 13 4 10573 B T3 23 thxa(60% fat diet; High fat diet ©=)oll
Hl3l 23% body weight7} ZHa% &= ]+ (Fig. 85).

_l
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Figure 85. & Wolujo} FE o 2|3 Body weight®] ¥ 3}

Abdominal fat accumulation : High fat diet (60% Fat)?} 374 F olujo} &S 10
T3k 60 mg/kg == 1€ 13 ¥ 1073t B+ FoAT 23 EAATS #9771 =
tiHl oF 42% HAaEHeE 2SS & 5 A= (Fig. 86).

Fotjor SRR RINY AL &% 42% 24

tm -
4550
T
000
: " =
v]
; 2,000 —
ke :
w ‘-
2 Q3 " R =2 e
(U 480 (RAGUR LMD (RAPARS FEMLHT S50 (LMY AR 00 (AL +
bbb dodid PR S (ke

Figure 86. 3 Wolulol F&8o] o% 2473 3o s
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High fat diet (60% fat)$} 7 F Lopufjol FE&< 1057 60mg/kg == 19 13
A 1073 BT T A3 A =2 U APAE A719 fgavh diE=T e oF 45%
72 ¥ (Fig. 87).

10,900
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10,000 — o
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2 Worot 288 T
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; 7 2 o]
- A ¥
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g 7
T amy 2,000 —
g yx P 0
(EARE H4H) GEPgE 4 (RXpgiliEe 33 2 s
T £ 88 4N (R ) IS 480 (TP AR -

e it

Figure 87. 3 'Wolulo} 35 &) o3 A =3 o) APz =719 Ws}

D FELE B FRF

- W1 5 (Dolichos lablab Linne)x= =i oll Al A7 AujE i glovy A3t FAAbEo] wi-¢- &7
oW, 7}4 I Irtel FFHIL U+ wEbA veknk B A oA e At FFol
E3] F7bsta FAHY. wEbA, Fig. 88 FEAES FFS vkula MHEE o] &3 A
o)

- BEF FE2E0 FEAES saponinA FHAEEHA, FLYT BAAANA FE Sl w

& stE FEFAtol= Fig. 883 Z+

frice| I
Tyl S .ﬁ.b%a@i@n..!_ e W)
/) mg/kg | %weight | mg/kg | %weight | mg/kg | %weight
100% &= - 3556 . 0.036 . 554 . 0006 - a0 . 0,007
5% T H4T5% & 6271 . 0.063 . 6.5 . 0.008 fll6 . 0,006
50% =4 +50% 5 . 1725.7 . 0173 . 1609 . 006 145.8 . s

Figure 88. WA+ F=%& W saponinAl =9 T

- AFEY A3, 359 saponinAl 383E 5 Chikusetsusaponin 1Va &#°] 714 =& Ao
2 YES e, Chikusetsusaponin IVa®| %+ Fig. 899} Z&
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Figure 89. Chikusetsusaponin IVa 3}84 %

@ Az AEA
- AlZo]E : 3T3-L1

- T AEQIA 22EQAA A . 22EMUS e 3E, DLLE, ©HUEA

(Chikusetsusaponin IVa; CS-IVa) & © A&

- A 49 = 9 At : DLL-Ex 0, 10, 30, 100 («g/ml)/ CS-Iva 0, 1, 3, 10 (u

g/ml), DAY-3
- 24 A® 2ok

* Lipid formation assay : DLL-Ex®} CS-IVaZ} A& Ao WA= IS oty 93]

Oil red O staim'ngvc-" Abgste] #3F @ APAZoA AE W AE F
7} DLL-Ex ¥ CS-IVa #8]& vehicle-treated A|Z ¢} Bt Al W A=A
3] A AL B 4 A (Fig. 90).
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Figure 90. 3T3-L1 celloll A A& =2 i3k DLL-Ex % CS-IVad &%

He 249 1 2
SHeFS e

(A,C) Inhibitory activity of DLL-Ex on lipid content; (B,D) Inhibitory activity of CS-IVa on lipid content. The

results were expressed as mean + SEM of triplicate experiments. ** p<(0.01
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Protein expression of lipogenic genes assay : w3} ® AAEZA CS-IVaZl lipogenic
genes®| protein expression leveld] W|X& FaFES AW R7] 943 FABP49l Fatty acid
synthase®] expression levele 43, 1 A3, CS-IVa 10xg/ml Aol &3 &3} =
A|HpA| 2o 4| FABP49} Fatty acid synthase®| expression levelo] #H4&dle= A& & 4 9
< (Fig. 91)
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4 & —d L — - 0 = — —
uis 0 = 3 un L] 0
m a-fubulin Ol stemapeses I'iding md 1 L. . L
lsmmmed FIHL] ol v Dnferommmted FI L aslipyis

Figure 91. CS-IVa°ll 9J3} lipogenic genes®| 3}

e S mad v v

5% : male C57BL/6] mice, 7w
FoAEL  FEE
FoAEdo 5 2 AIRE: 25 mg/kg/day o §EE 9F ¢ AT Y

Change in body weight, liver tissues, and blood biochemical parameters : 9539
High fat diet (60% Fat)¢} 37| 25mg/kg/day ¢ TE=E #WAF FE2=& FoA% 23
(HD25) body weight®] Z7+5 A5k, liver W A& A€t 37 liver steatosis
g dAlste AS ST + A= (Fig. 92A, B). 183l High fat diet(60% Fat)oll &3] &
7Fe glucose, TC, TG, LDL-C ¥ FFAY ¥F =& WHTF FE==Eo| a2 (Fig
92Q).
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@ HepG2 AlZo| PPREE IFEAS Al F 7z FE2&2 Agsta 8AIRE A3 Al

@ PPARyE AgzZ A F2 ddsin At S48 giAS 243 PPARyel ©|ste] &
AslE FAAEL AAMEe 93 adipogenesis?t AW Uds X3 HepG2 Al
ROSI 10 mM< A st FA 2ot Hlal Al oo 2 PPARy7} @ HE 29 14, 7
d8¥ 01, 05 1 mg/mLY TE2 AHIE 3 EE 9459 EE F=dA FoHo=
PPARy?] #do] AAHE AL IARIsIAS. 53] 545525 4% 01 mg/mL =2 A

2] Al 74 £ PPARy 2@ Al S B Y(Fig. 94).
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Figure 94. A AW {5 /IEs M PPARY luciferase activity &% A3}
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0.5 g= 15 ml conical tubeol| il Z}7}o] &u] 10 ml Vil =53
AZE F=E3 o 3,000 rpmell A 1023t centrifugests] &5 d<= 35313
Pa%
7}

o
102 33 F&3l =

2 4ol &4 10 ml 748t FEdh= W4
< e HF volumes 30 ml2 XA HPLCEA S £ 232 At

@ Alef B 717]
HPLC #4 % Ag9 FZof| AE3 {7|&"l= Fisher scientific (Fisher scientific
Korea, Seoul, Korea)®] HPLCH &WlE A&3I8s. 1 9 EF EFAGES AESHA
. HPLC #4]7]7]& Agilent 1100 Series LC system (Agilent Technologies, Santa Clara,
CA, USA)9| system controller, photodiode array detector (PDA), auto sample injector,
degasserg AH83t3 2™ HPLC column PhenomenexAt®] Luna C18 column (150%4.6
mm, 5 um, Phenomenx, USA)< A}8-3}% =

@ HPLC &A1%4 3
ootz FAAHE cordycepin B F244E<U pelargonidin, chlorogenic acid,
caffeic acid, quercetin-3-D-glucoside, P-coumaric acid, fisetin, quercetin, cinnamic acid,

cinchonine, kaempferol, catechin, callistephin, cyanidin-3-Glucoside®] &3S &35
SzEZo FguMo g

o
= o

FZE<S 045 pum syringe filter(Millipore, Billerica, MA,
USA)E AHA3H 5. B AFdA A TATHAIZrE DI HPLCO) =  Agilent
1100 series (Agilent Technologies Inc.,, CA, USA)°]il, Z§ 2 S} (reverse phase) ZH

¢l Luna C18 (5 ym, 4.6 mmx150 mm), AZ&7]= UV detector (254 nm)E Ar-8-3F3A .
o] 542 0.025% formic acid (A-§H)F acetonitrile (BEN)< /\}%0}99\_1, Hx =277
< B3l gradientg AAsIASH FE52 08 ml/minE StH 5. AxH 7o &d&
autosampler® 10 pl¥ FYst] EAAFES HAAEAS. ol & H«] 243 gradient
Z7& Table 704 X nupe} o] kst 2o 2 HdASte EAHAES T3
HPLCE &43te A2 chromatogram®| &S 3] AL 2o st 247 &=

Aol FFE FI oM ZZo Algel thE) 33 whEste] A FAHEY FEFS 4HESHA
HPLCE ] &3 E4H9 2= A S 4537 HslA ICH 7Fol =gl 9
A& FPAS. A é(hneanty)% Ol e TEEE 93 dluE ?6}04 xF

SXF)9 H3 dAFu|(YF)ol dist AF °J
ATE Tt gl A+
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Table 7. Condition of HPLC analysis

Parameters Values

Instrument Agilent 1100 series

Solvent 0 min B 0%, 28 min B 100%, 35 min B 100%, 45 min B 20%
A 0.25% Formic acid in distilled water
B Acetonitrile

Column Luna C18 (2) column (Phenomenex, 250 x 4.6 mm ID: 5um)

Run time 60 min

Flow rate 0.5 mL/min

Detector PDA 254, 260, 320 nm (Slit with = 4)

Column temp. 30C

%_
T+ PDA X+ MEA HIH|R| A 4ToAA BESIHA 30¥€ HFo2 Adald 513
7

{3 PDA == MEA HIAWAE o] &3tH L F2u 7oA 25TE
. PDB =+ MEB WA= 300 ml 2Z&ek2~=39] 100 ml® Z+zF 4ol

121CAA 1583 47T T Y2AA A§5H92. PDA FRuANA 793 Mg 7
Aol AgAE B8 A7 5 mmAZA RelE AHgstel 27 32718 AAste] PDBS}

MEB <l A ujj %] of]

AET F 25ColA 787 QBIH(I50 rpm)ste] A FFE ALY

TEOE FFEF] 2521°Co wiTIoNA 473t LALE N5 TEE
72 s £2s 3 o2 @A 3.0 gol 95%F 50% g 9 FHFE 747
10 ml ¥ol 1AZF 2538t FE3F T, 3,000 rpmollA H42gste] FedS F st

2 Z2A3YS. FEY 5 mle FH3FY 045 pym syringe filter2 o] 7}

ok

ool oo

AHE8EA . YA 25 mls Whatman filter paper No 2 (No. 2 filter paper, Whatman,
Clifton, NJ, USA)E HFE| 3} rotary vacuum evaporator (rotavator R-200, Bochi, Flawil,
Switzerland) = 45T A 7t 53 o5 4 A5=E AMESHA =
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MALESIIGILIB A &2 Tx54: 'H, C, Dept 90, Dept 135, gCOSY, HSQC

spectrum<= ©| 83t EHS FRE &SI, Carbono] 10712 3HEEZA,
BA

2 HMBC

= g &

= A9 Sle SJFEZEA F34 b2 A& AASI a9t & Afode 55
243 AAV} Qovm TS RuAdA TRE TN AIY.

(ppm)

COSY-NMR of MALESIIGILIB in CDCl;

of MALESIIGILIB in CDCl;

zzzzzz

1 (ppm)

HSQC-NMR of MALESIIGILIB in CDCl;

(ppe)

HMBC-NMR of MALESIIGILIB in CDCls
Figure 96. 1D and 2D-NMR spectrum of MALES9IGILIB compound from mulberry leaves.
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(2 MALE16IDICS] 43¢

- MALE16IDIC A9 F254: 'H, °C, Dept 90, Dept 135, gCOSY, HSQC
spectrum< ©| &3t B FxE

2 3913192, Carbono] 1670¢] 3FEZA], vt &
T Ao Qg SFEEA ZFo) T2 AYTARHL AR Tt IS A= EF
293 #AA7} gorE e RUAMA FRE Z

x5 TN AY.

BH-NMR of MALE16IDIC in CDCl;

Sumpie wama

2 (ppm)

COSY-NMR of MALE16IDIC in CDCl;

xxxxxx

T (ppm)

HSQC-NMR of MALE16IDIC in CDCl;

T (ppm)

HMBC-NMR of MALE16IDIC in CDCl;
Figure 97. 1D and 2D-NMR spectrum of MALE16IDIC compound from mulberry leaves.
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@) #ol o g HE] GGPTE15Y 48

- GGPTEI5 A% T2%4: 'H, C, Dept 90, Dept 135, gCOSY, HSQC % HMBC
spectrum= ©| 83t EHo] F2E FIstA . Carbono] 18713 3IFEZA, FH|Tt &
H= A9 gle SgEEA F5 & AEZAES AAst] a7t e Arole 535
=93 BAVE oBR Ha HuMA F25 31T AF4.

2 (ppm)

COSY-NMR of GGPTE15 in CDCl;

1 (opm)

HSQC-NMR of GGPTE15 in CDCl; HMBC-NMR of GGPTE15 in CDCl;

Figure 98. 1D and 2D-NMR spectrum of MALE16IDIC compound from mulberry leaves.
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Figure 99. 1D and 2D-NMR spectrum of MALE16IDIC compound from mulberry leaves.
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) BSloll HE)7] Hrbge mE 5 8 9 cordycepin®] T 4

FETES v 7é3’Jr“ OHHJ 8 g :LE] 10001]/‘1 He vkel g H']E"7]T‘::‘
50% F7kgk Foll 100CelA B2 F&3 75‘—‘%011 FEE] 1238% 24 M =34tk A
Ko oA FEFF BhoH, 70% YISETOE B2 FEIIIS W FE27&
o] Ew. Aol FE&ol dialA Cordycepm«] dEFS vud A3 wF F5GxE
LBEANZ Ao AEHA oy, deey s5etxE FaANHS Arode BeE
FE=EAA HEH Qj\%. F=8l= 50% G2 FE3FRS wWol cordycepin® ol

& Aol 5

0%2] HElZ1E HA7MNRS A5l 7HE o] Bsken, a2
25% WE| 7] X47]—93J¢]— 100% WH”7] e AR WIAANAE A-5ol= cordycepind]
gheFol fAFskAl 7+ 9 . olde] A& profileg TLCE Hlud A= o 18 101
oA Hi= whel Aoks. B RHZIE HUbskA 2 HE 50%WEH7] HyE 5 dd )R
o=z a3z a9 cordycepm/] @%*% 50% W7l H7F Aol 7P ®Egkon,
cyanidin-3-glucoside®} fisetin> W E| 7|90 &2 FagA|o 71 ggkom, Mu)7] A7t &
o] ¥&4E o] . LY quercetine WHHE 7] FH7Ee} 50%H e 7] HIF Alel=
2o 7 Aol YR o 100% WHE|7|wto g BFg A= ghaFo] A A3 AR

Table 8. Extracting yields affected by fermenting medium with Cordyceps mulitaris and

extracting conditions

% pupa in mulberry Extraction Yield (g)/
leaves Temp. (C) EtOH (%) 100 g FW
80T 70% 5.76
100% 100C 70% 8.68
100C Water 7.50
80C 70% 6.07
0% 100C 70% 7.52
100C Water 9.65
80T 70% 6.16
25% 100C 70% 6.97
100C Water 8.81
80C 70% 8.27
50% 100C 70% 7.82
100C Water 12.38

Cordyceps militarisst ¥ ¥
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Figure 100. Chromatogram (A) and Content (ug/ml) of cordycepin (B and C) affected by
fermenting medium with Cordyceps militaris and extracting conditions

Pups 50 50 50 50 50 50 50 0 O 0 100 100 100 50 50 50 50 50 5 50 0 0 0 100 100 100 Pupa S0 50 S0 50 50 50 50 O O O 100 100 100 5 50 50 50 50 50 50 0 0 O 100 100 100
Temp 100 121 100 100 80 80 8 80 100 100 80 100 100 100 121 100 100 80 8 80 80 100 100 8 100 100 Temp 100 121 100 100 80 50 80 80 100 100 80 100 100 100 121 100 100 80 80 80 80 100 100 8 100 100
Solvents W W P70 P5O P70 PSO W P70 PTD W PT0 PO W W W P70 PSD POPSO W PTO PO W PO PO W Solents W W P70 PSO P70 PS0 W P70 PT0 W P70 PO W W W P70 PSO POPSO W PO PO W PT0 PO W

CHCl; : Acetone = 19 : 1 CHCl; : MeOH =17 : 3
CHCI; : Acetone = 17 : 3 CHCI; : MeOH =15 : 5

Pupa 50 50 50 50 50 50 50 O O 0 100 100 100 5 50 50 50 50 5 5 0 0 0 100 100 100
Temp 100 121 100 100 80 80 80 80 100 100 60 100 100 100 121 100 100 80 8 80 80 100 100 80 100 100
Solvers W W P70 PSO P70 SO W P70 PIO W PIO PO W WoW PO PSD PO PSO W PO PIO W PO PIO W

CHCl; : MeOH : dH,O =12 : 8 : 1
CHCI; : MeOH : dH,O = 10 : 10 : 2
Figure 101. TLC chromatogram of fermented mulbery extracts
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S|
cordycepin®} BUF-o FAAHE

Mat7] st dA7MA RadE FoA4% 145

UM AMEL s 8 F5% SASU AF
RO

Aes

Z¥to 2 )]

pelargonidin, chlorogenic

Aok AL

sze FR4R
acid, caffeic acid,

quercetin-3-D-glucoside, P-coumaric acid, fisetin, quercetin, cinnamic acid, cinchonine,

kaempferol, catechin, callistephin, cyanidin-3-Glucoside & 15%¢] 3]+ 2412],

A=A

(LOD)¢t A ZFIHA(LOQ) #t= T3t TAIEATHS &%= (Table 9, Fig. 102, 103).

Table 9. Linear regression, calibration curve LOD, LOQ data at 254 nm for biological active

compounds from mulberry.

Compounds Corre‘la‘tion Range Regression equation LoD O
coefficient | (ug/ml) (ng/ml) | (ug/ml)

Cordycepin 0.9997 1-100 |y = 18.11X - 5.54 0.174 0.573
Pelargonidin 0.9989 1-100 |y = 811x - 22.02 0.474 1.563
Chlorogenic acid 0.9989 1-100 |y = 15.57x - 2.42 0.212 0.701
Caffeic acid 0.9989 0.5-50 |y = 35.49x + 8.86 0.080 0.263
Quercetin-3-D-glucoside 0.9989 1-100 |y = 25.82x - 16.23 4333 13.100
P-Coumaric acid 0.9999 25-50 |y = 15.25x - 213 0.639 2.108
Fisetin 0.9995 0.5-50 |y = 48.56x-21.71 1.929 6.366
Quercetin 0.9999 0.5-50 |y = 73.44x - 25.34 1.467 4.842
Cinnamic acid 0.9997 05-50 |y = 1.27x - 2.33 1.438 4.746
Cinchonine 0.9999 25-100 |y = 3.46x - 2.55 1.467 4.842
Kaempferol 1.0000 0.5-50 |y = 42.70x + 991 1.067 3.520
Catechin 0.9999 10-100 |y = 2.77x - 1.78 1.052 3.471
Callistephin 0.9999 25-100 |y = 17.32x + 3.75 0.903 2.981
Cyanidin-3-Glucoside 0.9999 5-100 |y = 13.17x - 7.55 1.857 6.128
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Figure 102. Structure of biological compounds from mulberry.
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Figure 103. Linear response of peak area against cordycepin, chlorogenic acid and

quercetin-3-D-glucoside concentration

("h ¥ 9 A LBEE FEE9 78 AR TF &4

O ZaEA N AZo] THEA= AES New comp 12 wEF5F2E Iy A A TEAA
S Afde AL WEAXA Ekoy, vdBEA oA A wjdAld= W7 HIbE
o] WS E FhgFo] ZFUtsl= ¥l Cinchonines W E 2~ TF3H2E vl H o
A mgstde "ol dA3 FristFoy, OE AgelAs AY ZHolrb /e
Quercetin-3-gluguronide= L E O 2 A FiFo] 3] 7HA3H . Kaempferol> HH 7]
E H7SE S Agole AL AESHA ¥ or, FisetinkE LEE FOZA AT i
81912 (Fig. 104).
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Figure 104. Content of biological active compounds of fermented with

Cordyceps militaris. Mulberry leaves mixed with pupa and then fermented with

Cordyceps niulitaris.
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Table 10. Content of biologically active compounds in non-fermented and fermented

mulberry containing 50% silkworm pupa extracts.

Content (ug/g)

Fermentation
Solvents Code
states . L1 . . . . :
Cordycepin Pelargonidin Chlorogenic acid Isoquercetin Caffeic acid
Non MLP70 ND 373.6+ 529 129825+ 5864 89553+ 447.0  2480.6+ 832
MeOH
Fermented MLAWP70  3737.3+ 288.0 7491+  129.7 3487.7+  309.5 939.3+ 164.9 15583+ 135.4
50% Non MLP70 ND 4645+  56.6 4950.1+ 226.7 14589.9+ 2834  4043.6+ 196.9
MeOH
Fermented MLAWP70 47932+ 526.8 22088+ 566.1 6072.8+ 817.8 2383.0+ 3189 24221+ 3142
Non MLP70 ND 469.7+ 425 4413.0= 237 2564.2+ 2 85 3793.7+ 875
Water
Fermented ML4AWP70 51203+ 393.7 1897.1+ 451.6 5597.5+ 631.5 8933.0+ 1911.8 22265+ 257.6

Mulberry containing 50% silkworm pupa were fermented with C
Non-fermented mulberry and fermented strawberry were extracted

militaris for 4 weeks at 25C.
with MtOH, 50% MtOH and

water for each sample Each value was expressed as the mean * SD (n = 3), ND indicates not

detected

13
=

wE Fele 7lsA AR I profiling

@ o] AAZRH cordyceping THFSE
£ H7HSE WA oAl cordycepin®] dFo] THE =&
A Agols EE237F O%Eiﬁ

S R B o St g R B o}

st A Gk 2o A Y

AES 70% LI %%

2 FEE

RAo=

i

[

R

e o Fol‘
e Lo ¢

MLAWP702}F G-FMAAS] 70% ol &%

Z7Fet . Z1ely chlorogenic acid, isoquercetin &
3] %43k (Fig. 105).
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Table 11. Content of biological active compounds in non-fermented and fermented mulberry

extracts according to different extracting methods and solvents.

Content (ug/g sample)

Solvents  Sample
Cordycepin Pelargonidin Chlorogenic acid Isoquercetin Caffeic acid

MLP70 00+ 00 3736 £ 529 12982.5 + 586.4 8955.3 + 447.0 2480.6 + 83.2

ML4WP70 3737.3 + 288.0 749.1 + 129.7 3487.7 + 309.5 939.3 + 164.9 1558.3 + 135.4

MeOH G-FMAA 1781.2 + 157.6 380.6 = 36.6 0.0 £+ 0.0 0.0+ 0.0 00+ 0.0
N-MAW 00+ 0.0 1422 + 454 1032.9 + 184.9 3233 £ 63.5 721.0 + 1674
N-MAA 00 =+ 0.0 0.0 + 0.0 9262 + 254 4735 + 7.2 5119 =+ 89
MLP70 00+ 0.0 4645 + 56.6 4950.1 + 226.7 14589.9 + 283.4 4043.6 + 196.9
ML4WP70 47932 + 526.8 2208.8 + 566.1 6072.8 + 817.8 2383.0 + 3189 24221 + 314.2

fo;/oH G-FMAA 69759 + 819 1250.1 + 379 1141 + 479 151.4 + 103.3 104.8 = 27.3
N-MAW 0.0 £ 0.0 6764 £+ 38.6 3859.7 + 344 13449 + 120.5 2059.2 + 16.2
N-MAA 00 = 0.0 4092 + 8.1 4405.5 + 67.8 2322.8 + 74.7 19573 + 35.8
MLP70 00 = 0.0 469.7 + 425 4413.0 £ 237 2564.2 +2 8.5 3793.7 + 87.5
ML4WP70 51203 + 393.7 1897.1 * 451.6 5597.5 + 631.5 8933.0 = 1911.8 2226.5 + 257.6

Water G-FMAA 70185 + 187.6 1207.6 + 35.5 647 £ 173 1182 = 29.8 70.2 £ 13.2
N-MAW 00 =+ 0.0 580.8 + 354 2815.1 + 115.9 553.8 £+ 67.0 11845 + 73.2
N-MAA 00+ 0.0 5021 £ 30.7 25942 + 207.5 6746 £ 93.8 1042.2 + 64.1

Mean=* SD

mAL

< IO IS I

ST | S ;1 PR e S

Aoas q J =

b
o 10 z0 30 <0 50 L min

Figure 105. HPLC chromatogram of fermented and non-fermented mulberry extracts. Blue
color: Cordycepin, red color: Pelargonidin, geren color: chlorogenic acid, purple color:

Isoquercetin, basic color: caffeic acid.
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O A BFF FZEQ MLAW-P709] 3H9r 8% A=

deetg 2 w58t v - 2eee s $53 2 (Cadyegps militaris)= PDA %= MEA
BHE A oA 4ToA HESFHA 302 FASZ Ahujdsti=. 4 A2 #3l PDA
¥ MEA B3AE ol&3tlar &2 F7iolA 25TC= 73t w3+, PDB E=
MEB ¥l A= 300 ml A2-&2k22=0) 100 m ’a’a 2y7y o] 121 Col A 1583 A3 og W
A A A-E3EA . PDA Baujxoll A 73t wikd Ak 7HEAE RHE A4 5 m &
23 B E AEStY 47 3z iH%i‘?}@l DB} MEB H Al x| ol] HZE3k - 25T A
747 2B F(120 rpm)dtd AA F-S ABAFSEA

o E

e Az B 2 W] EFEe TaE Hdl $A 22 ol B FF vl
25% ¥ 7] (silkworm pupa)E %
7He gk Hidel ¥9ls. HIEe ¥
sho] 121°CollA 6083t AL27hd
Bd FE2=o T 23
H] &
o=

LEZ# o]B (Hyundai Co., Ltd., Seoul, Korea)E ©]&
T3 T FolA 3083 HRE B ‘Q‘ﬁoﬂ ‘I]rE %E
dEetel 2§58 FAA A T dHE Ed= %%}' EHH] 5%(V/w) ‘F—f—
HE3kar 25+1°C 2] wjF7] el

AzufeF @ APFAFAHER] 3T3-L1 M EZe =4 523 (Korea Cell Line Bank, Korea)ell
A Fwlste] 10% FBS, 25 mM NaHCO; ¥ 25 mM oﬂJﬂM} ¥ DMEM (Gibco,
Gland Island, NY, USA)olA] 8 st (v F vl =A]). 48-4 E#H o] Eo| 4 100% confluence
of =&sld, A7) MEZES 10 yM EA = EFE, 10 ug/ml Adedl 2 1 uM G A ERE
o gd wWiANA Higste E3E °¥9§«“(*ﬁ§} HjA. 23w A= 29 & FUHE<
48A T T AZE AR wAEA, 2dntd 23 HiA 2 ERFEAE

p.an

AxZ U A 37 3 : B3 FAHA DMSO| &3id Bl FFEFMLP70) E Tad
ol FZEMLAWP70)S B3} wixle] #H7bste] 3T3-L1 AdAFAze  Au(lipid
droplet) Ao HX&= FEFS BEAT. 23 75 8LA N AL A Z(adipocyte)E PBS
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2 AHT F, Aol 208 FF 4% AHREFLTUN =S AHEst] 1A AI7IAL, 4Tl A
3027 Oil red O2 FM3A 5. A 3, #Fo 55 AASL PBSE ZHCIEE 249
AHg & Motic @VF]7(Moitc, Xiamen, China)< A3t ARRlS G339 =. £33

3T3-L1 AlZol 78 FAHAAY =5 F4837] A8 Oil red O H4

150 w0 OlAZERAES HIIRE F, ZF Lol 100 WS TE 964 ZHEE &7
BioTek elisa reader (BioTek, Winooski, VT, USA)E Ar&3l %= 500 nmol|Al O
S5t A+

=532 ¥ EfsgAgdels w5 3 . EfSgAlgo] E(triglyceride)v EFF
B

(glucose)k B71 AES] FaG AU gAY el EgFeA ol = A

Az FrEal AgEo] nivte] ddoz 2gsiy, theflt Ao Wllo] Hr = & w
ZHA Zlﬂowu w3t FAolA DMSOel &sld F FE=MLP70) 3 HER FE=
(ML4AWP70)= 23} viAlo] H7iste] & O] mE 2age] FE2=9 AL W =7
2 Fo 2 EdS@AEels 494 5238 ARlEE. ol fdl, 23 7= 8IUA
o N&§& SFI2 AE JIE(ORE AlhHE AHESt AxAY] Z2EF met 74 de
iR A 2F22 FEF SASAS. EI, 5% triton X-100 (Bioshop, Burlington,

7z Dol A EgZdAgtol=g FE8taL, AHE& TG HE 7

Ontario, Canada)< AF-8-3F
Al

E(ob4t AehE ALgRe] A

[e)

=

ALY ZR2EZ w2} EgZdAlgels w55 A ek

A28 Et . FEFA FEEo] APAEZES #H AR A (adipogenic transcription
factor)E2] L& M FIFL Ay Yt d2" Egts FHFUS. 3T3-L1 Al
ETE UAN e 8Y T WidmA(UxT), 3 HiA, AE & F=2 ML4AWP70°]
ShrE 23F HiA el A B eFstal, PBSE 1§ A & AlZ2E T3 -H o] & RIPA WHH

= E, 01% SDS, 50 mM Tris-HCl
2 1mM FlEmadxd %3—9_3}015)01] wa 30%}7& dZoNA Ealstde. Alx &=
4TCelA 12,000g= 15+&%F FEd 4 x = H(BioRad, Hercules,
CA, USA) ¥ 2-"W| 2} E | &-&(BioRad, Hercules, CA, USA)= %1l 95TClA 7% &<t 7
date] H71958 AEE e, SHAES il npr e}k A 12% SDS PAGEE F3h
Belstdon PVDF 9oz Ea® walde oZAAL. e 1% BSA/PBST W (0.1%
Tween-20/PBS)E AR&3te] 204 1A3F ¢ EEH (blocking) s+ < 12 A
£ 3% BSA-PBST &0 2 3]43}e] 4T ol A %P%HJ <t WA S, PBST £9 02 5%
# 33 AHstal & F HRP-HIE 24 FAE 204 1135t A2 5 PBST
fNoZ 574 33 MAHH . ECLAZE 7]E(Thermo Scientific, Rocford, IL, USA)E At
&3t WP A 7|3 Image JAZE o] (Wayne Rasband, NIH, USA)E AM&3te] 574 ol
Ao By e B4 A=.

o

AGAZEZS Bdd AARIAS] B AAs Fl - A G R A S22 ALATA
Zo] AAERe F3e FFe vA = B2 AARJI A (transcript factors)oll o3l ZH =
™, PPAR-y&= AWAHE A-FABP(Adipocyte fatty acid-binding protein, %4t A% o9l
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Z), FAS(Fatty acid synthase, A|*&4F 94 & 4~), LPL(lipoprotein lipase, X]E}H";QE] 1hA),
HMGCR(3-Hydroxy-3-Methylglutaryl-CoA Reductase, 3-3}°] EZA]-3-H| FEHE-Z84

A T maa)d o] Ad 4 g A FHo 2AAJ] dTe /\63'3]'*‘: JAAES =4
3. E3 PPAR-y& Glut4(Glucose transporter type 4, =532 AEA| 4)9 I3 =4&

59 2R3s F4E 2EY BERY FE2E 24 AX Bde o IS At

sstel Ao BES FAST 1 ATE VeI,

Table 12. Content of biologically active compounds in non-fermented and fermented

mulberry containing 50% silkworm pupa extracts.

Content (ug/g)

Fermentation
Code

states Cordycepin Pelargonidin Chlorogenic acid Iso-quercetin Caffeic acid

Non-fermented MLP70 ND 469.7 + 425 4413.0 + 23.7 2564.2 £ 28.5 3793.7 + 87.5

Fermented ML4AWP70  5120.3 + 393.7**  1897.1 + 451.6** 5597.5 + 631.5* 8933.0 £ 1911.8**  2226.5 + 257.6**

Mulberry containing 50% silkworm pupa were fermented with C. militaris for 4 weeks at 25°C.
Non-fermented mulberry and fermented strawberry were extracted with 70% ethanol. For HPLC
analysis, extracts were dissolved in water for each sample. Each value was expressed as the mean +
SD (n = 3), ND indicates not detected, * as p<0.05 vs MLP70 group, ** as p<0.01 vs MLP70 group.

- 9 Fol YERA vt} o], WeEEre 2 F58tE(Cordyceps militaris) ] T8/ E<Q1 AT A
H(cordycepin)®] S T AE B E HEHA FhoH, 70% o= F=3A S
wjjol] 7} g,_}o] AEH 5. B2 1Y d(Pelargonidin) 9] 2 o wel o 2B =
=7Vl A=, FEE A4 (chlorogenic acid), °©lA&AZAM ¥ (isoquercetin) ¥ 713 2] 4}(caffeic
acid)= Eoﬂ et ol Zast s

& Taydel AYdd =3

- EgEe FEE(MLAWP70)S B FZE(MLP70)o] vl 3 AWAE £33 AA5S
e S FQlstd 5. MLAWP70 A 279 7% MLP70 A gvtol] Hla) A% AN

T+
[e]
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Figure. 106. Fermented extract inhibited adipogenesis in 3T3-L1 cell line. 373-L1 cell linewas
maintained DMEM containing 10%, 25 mM NaHCOsand 25 mM HEPEs (culture medium) and
induced aidpogenesis with culture medium including 10 M rosiglitazone 10 g/nl insulin and 1 M
dexamethasone (differentiation medium). ML4WP70 and MLFP70 were added to medium in the whole
inducing period Cellsstained with ol red O for taking pictures (A), after that, stained oil red O
were dissolved using iso-propanol for OD value detection (B). Pictures were taken at 200 (A).
Values present as mean + SD (n=3), * as p<0.05 vs differentiation medium with DMSO group, *
as p<0.05 vs differentiation medium with DMSO group, ** as p<0.01 vs differentiation medium

with DMSO group.
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Figure 107. Fermented extract decreased glucose intake and TG content in differentiated
3T3-L1 cell line. 373-L1 cell line was maintained DMEM containing 10%, 25 mM NaHCO; and
25 mM HEPEs (culture medium) and induced aidpogenesis with culture medium including 10 M
rosiglitazone. 10 g/l insulin and 1 M dexamethasone (differentiation medium). MI4AWP70 was
added to the medium at the same time and cultured for 8 days. Medium of each well were collected
to determine glucose content, MIAWP/0 suppressed glucose uptake (A). TG were extracted using
5% triton X-100 and determined quantity using a commercial TG kit according to protocol.
MIAWP70 decreased TG content and glucose intake in differentiated 313-L1 cell Iine (B). Values
present as mean * SD (n=3), * as p<0.05 vs differentiation medium with DMSO group, ** as
p<0.01 vs differentiation medium with DMSO group.

PPAR-yo] &3 A% &<l
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Figure 108. Fermented extract inhibited expression of PPAR-a at the time point of 24 h (A)
and 8 days (B). 373-L1 cell line was maintained DMEM containing 10%, 25 mM NaHCO; and
25 mM HEPEs (culture medium) and induced aidpogenesis with culture medium including 10 M
rosiglitazone. 10 g/l insulin and 1 M dexamethasone (differentiation medium). The cells were
treated with ML4WP/0 for 24 hrs and 8 days, total proteins were extracted using RIPA buffer,
and analysis by Western Blot. The results showed that fermented extract inhibited expression of
PPAR- & both at time point of 24 h and 8 days. Values present as mean * SD (n=3), * as
p<0.05 vs vs differentiation medium with DMSO group, ** as p<0.01 vs differentiation medium

with DMSO group.
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Figure 109. Fermented extract inhibited expression of PPAR-d’s target genes in differentiated
3T3-L1 cells. 373-L1 cell line was maintained DMEM containing 10%, 25 mM NaHCO; and 25
mM HEPEs (culture medium) and induced aidpogenesis with culture medium including 10 M
rosiglitazone. 10 g/l insulin and 1 M dexamethasone (differentiation medium). After treatment
with MIAWP/70 for 8 days, total proteins were extracted using RIPA buffer, and analysis by
Western Blot. The results showed that FSP25E50 inhibited expression of PPAR-4’s target gene at
the time point of 8 days. Values present as mean + SD (n=3), * as p<0.05 vs DMSO group **
as p<0.01 vs DMSO group.

p B F8 &< chlorogenic acid®] &H|YF &3 HAZF

- WgRo] QA EQl chlorogenic acide AWAE £33 JAlsS UeElE S 31519 S.
Chlorogenic acid®] A& 25 pg/ml, 5 pg/ml 2 10 pg/mle] F& FEANMNE ALAE
3tE adoE A AMAE W EgZgAldgdelse s FostA ast
o, dEB FEELS AWAZAA EIgAgtels S SHHoZ AT F+ U+
< A A TS, ATAHE | 259 28 FS Hristr] 98t AlZ wjeFulA] W 2
59 &Fs 4% A3, 253 FFT chlorogenic acid # 8] Aldd 35 YEXHOE
oStAl ZAFE &3S, Chlorogenic acide] ZH8-7|Zte] #ajA = ATFE F3 Fol
Romw, olgfd A= B I FEE U FEHYESEA FFo] H F Ue T2
Atz A7 (Fig. 110)
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Figure 110. Chlorogenic acid inhibited adipogenesis and decreased glucose intake and TG
content in differentiated 3T3-L1 cell line.. 373-L1 cell linewas maintained DMEM containing
10%, 25 mM NaHCOsand 25 mM HEPEs (culture medium) and induced aidpogenesis with culture
medium including 10 M rosiglitazone 10 g/l insulin and 1 M dexamethasone (differentiation
medium). MIAWP70 and MLP70 were added to medium in the whole inducing period Cellsstained
with ol red O for taking pictures (A), after that stained ol red O were dissolved using
iso-propanol for OD value detection (B). Pictures were taken at 200 (A). Values present as mean +
5D (n=3), * as p<0.05 vs differentiation medium with DMSO group, * as p<0.05 vs differentiation
medium with DMSO group, ** as p<0.01 vs differentiation medium with DMSO group.

BUF F8 JE<Q pelarginidin®] 1| &3 AF

U] =84 #<l pelarginidin® chlorogenic acid®} frAFEE A WA EZ 23 A5
A +. Pelargonidin® A2+ 25 pg/ml, 5 pg/me 2 10 pg/mle] AL &%
T AAME B23lE afH o E A5, Pelargonidin®] Z-&7]2te) #HafA = AT
B
=

4t 2 ©

oligt Aye B I FEE i FELESLEA EFo| =

# (Fig. 111).
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Figure 111. Pelargonidin inhibited adipogenesis and decreased glucose intake and TG
content in differentiated 3T3-L1 cell line.. 373-L1 cell linewas maintained DMEM containing
10%, 25 mM NaHCOsand 25 mM HEPEs (culture medium) and induced aidpogenesis with culture
medium including 10 M rosiglitazone 10 g/l insulin and 1 M dexamethasone (differentiation
medium). MIAWP70 and MLP70 were added to medium in the whole inducing period Cellsstained
with ol red O for taking pictures (A), after that, stained oil red O were dissolved using
iso-propanol for OD value detection (B). Pictures were taken at 200 (A). Values present as mean +*
5D (n=3), * as p<0.05 vs differentiation medium with DMSO group, * as p<0.05 vs differentiation
medium with DMSO group, ** as p<0.01 vs differentiation medium with DMSO group.
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Figure 112. Different fermentation-extracts inhibited adipogenesis in 3T3-L1 cell line.
37T3-L1 cell line was maintained DMEM containing 10%, 25 mM NaHCO; and 25 mM HEPEs
(culture medium) and induced adipogenesis with culture medium including 10 M rosiglitazone 10
g/Mml insulin and 1 M dexamethasone (differentiation medium). MI4WP70 and MLP70 were added
to medium in the whole inducing period Cells stained with oil red O for taking pictures (A), after
that, stained oil red O were dissolved using iso-propanol for OD value detection (B). Pictures were
taken at 200 (A). Values present as mean + SD (n=3), * as p<0.05 vs differentiation medium with
DMSO group * as p<0.05 vs differentiation medium with DMSO group, ** as p<0.01 vs
differentiation medium with DMSO group.
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Z2 Yo 24354 WHals #Esty] st 1253 FaRe] FE2ES FAT & A3
3 7+ ZZEL 10% neutral formalin £doA 1 & HAAI 372 Aste] A Eo)

21 22X 87| (Thermo Shandon Lyd. Thermo Fisher Scientific, UK)Z of|&& 70, 80,
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(Fig. 116).
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cDNAES FH 02 qPCROE AN 2.

ofg
4o
4o
Ll
il
1o
ot
uls
ofN
kof
i
il
ot
-0

o}

- qPCRE 54 primer’} Z3E cDNA template®}t SYBR Green (Toyobo Co., Osaka, Japan)
< Agste AGdAL A-E FHA e FFs dolrr] 93] A S. iNOS primere
F: 5-CAC TTG GAG TTC ACC CAGT-3%, R: 5’"ACC ACT CGT ACT TGG GAT GC-3;
COX2¢ primer= F: 5-CAG GTC ATT GGT GGA GAG GTG TATC-3, R: 5-CCA
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GGA GGA TGG AGT TGT TGT AGA G-3; TNF-a¢] primer= F: 5-CCT GTA GCC
CAC GTC GTA GC-3, R: 5" TTG ACC TCA GCG CTG ACT TG-3%, IL71R¥ primere
F: 5"GCA CAT CAA CAA GAG CIT CAG GCA G 3, R: 5°GCT GCT TGT GAG
GTG CTG ATG TAC-3, IL-69] primer= F: 5-TTG GGA CTG ATG TTG TTG ACA-3,
R: 5-TCA TCG CTG TTG ATA CAA TCA GA-3, NF-kB¥ primer+= F: 5-TGA TGA
CAT ACT CCC ACA AG-3, R: 5-CAA TAT CCC CAG ACC TAA C3'E °]&33+5.
gPCR-2 95°Cell A 15&-&<F HAAIZ] & 70°Cell A 6033t annealing¥ 55°Coll 4] extension
AYetAw. FF A=s 4 Aol A% @AY oA SA8HNL Ze AE9 &

A o= AAHAS. PCRE 4HE0] PCR 5F 2 A4 &<kl
= W AbolES dAIFT] (CqE Fetde. %3 FHAe
A2 Livak¥ Schmittgen®] ol we} YA 3 4 _1,01]/‘1 Cgsel Hlaol| <A3sh
housekeeping % AQ1 B-actin®] L&l H

e

ol
o
&
ol
ot
o
ol
o
dlo

- Pro-inflammatory cytokine®! IL-1B, IL-6, TNF-a,, NF-xB = A ¥2o]= Fd H]| ko]
ojste] Frlstem Ha®ed FEEo AYR FoFoz Fadt As FAT & U
. B Awrsdzdes AE dSbee US ASshe NOE AAshs A iNOs B
ZR2EEHEE AP st dF B Foe s ab COX-29] mRNA %@_OOPE
it s ER gl daBelFEEol o8| FoHom dasiis. mEks TaEdS
=9 FAE nARA R FU% HtdaRdd A FHS 5] Uee 321’0 g+ 3

A= (Fig. 120).
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Figure 120. 1253t H&F S FEEEMIC)9 125 Foo] @& Xt %2 inflammatory
cytokine®] mRNA &3d
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@ ER stress 2F&7]| 4 A

- &3 A (endoplasmic reticululm, ER)= O ZHE ojojx 7IXE 3 A 2L HAHE
A, AZA Y FFH T U 2HAZAE gEEo] o300l mRNAO|A T
HAH & H3(folding) ¥ =¥ (assemble), F3}(glycation)s2 HAE AX E4&
A2 kA F ER stress= A Ul 7HAER FED F Aed, A WA gERFAA
NAol oS AAlste] 24 W2 dfde] HH FAHE AS JAT. F HA
BiP (binding immunogobulin protein)®] chaperon ¥&d<S S7HAA @A S folding
= FIANA. A MAE folding HA FUAY &5 folding® Gl E S AlzUolA 2
of AAF mATroz v WHAls &3 AAF o ko] Al 7HA WS o] &d 3
T e AEE A% A% apoptosis BFgoE &4 AZE AAARE ER stresse
Al wtol YA Al 7FA] 8A PERK (pancreatic ER kinase), IRE-1o. (inositol-requiring
lo), AFT6 (activating transcription factor)oll &3te] A& @ go] o]FoX. Bip7} PERKel
gst¥, elF2o0 (eukaryotic initiation factor 20)E <I4FslslH ATF49] @S FS7HAIA
ZA+=¥ CHOP (C/EBP homologous protein)= apoptosisE &3 A2 oA, C’E‘O‘:ﬂ}
o}, B53 dld A QlaEd AT o3 ZFAZFQ FEIA BE JPAAPAY B
of oste] AZAZF AGAQ] SR AS FAFeA XA HH o]lF Wolsta SH3E7] -?']
gk ER stress ¥F-&-o] ¢ (Fig. 121).

N
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P>L+JEFIFFEFIFW£

J}E =°.L; off
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nﬁ

ER Stress

Caspase e
[Apopiosis]
PPP

RE1 -
U e
elf2a ¥ il
V' B S-XBP14¢— XBP1 -
Translational \ ATF6
- (p50)

ATF4

> GRP78

> CHOP

Nucleus

Figure 121. ER stress ®F-§ 74

> S BEA3 npexo) 7+ 2ZF U9 ER stress BEaHNE #2157
93l ER stress §H$-9] th:EQIAS] elF20, IRE1a] ¢14F3}e} CHOP wilz W &S 9~
B Bete 23S Ay Aoz ke wigke)] o3 xWzte 2 =7l¥ ER stress’}

MERYRSEY B2 folFHoB PaF A FAT F UL (Fig 122).
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Relative level of elF2a phosphorylation

Figure 122. 1253+ 2 a %3l

- ER stress ®F-3-¢

Relative level of Bel-2/Bax expression

0sF
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s
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|1-t-IF1u| . - = Id 38 KDa g
g
eu«-zu| ——— “|4 skpa 2
e -
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g o
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FEE(EMIQ)Y 1257 Foo] mWE I+ %2 ER stress T2
AAEe] W
9]%t apoptosis HE-g= &<213t7] 913l I =2 9] Caspase 3, Bcl-2, Bax9]
slgh A3 aA A olE fitd BTESEENA F7HE apoptosis7h
Ax2Ee| Ro2 HoHog 7 AL FATF 4 YAS(Fig 123)
HFD
No  Vehicle OT EMIC
Caspased | e - -'l 4 35kDa
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Figure 123. 1253+ 02 ¥l
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@ Autophagy #8714 A7

- Autophagy (A7F43t2-8)E AZWA B o8AY 7584 & AEFAHLES Ad
Ao Fefste v Z|FomA e NS AE T80 A2 ALY
Ae el 7BAJFEFLR 4 dojva s 28y IF AFoly AskAEG 2
& 2EHEE oy EMAI} Ao Hn 45t Ao Lo ouAE
HEN YRS AZET. HE ATolA, autophagy’t A HES, ¢ AAESE,
24, AHES 5 AbEY] ke WeshAQl X o] ot glen o] Ags =
dale 24 35 /M 7HsA ol &5 E3F ER stresst autophagys %13 apoptosis
E Woldta HH vk E. B olye}, kgl ot #HlE TNF-aot 22 ¢
Z4 cytokineE©°| autophagys ZXH3dt= 9L 3 AAE TNF-a= Akt/PKB, cjun

N-terminal signaling< &3l LC39} beclin-19] ¥&S ZFZIA7]13L ]+ autophagyoll <]
A ZAPE S =) §H(Fig. 124).

Grreth Fachon
L rnstiey
Pairimit depetamn Futrivet 0 A
and wiresn [y P =M
| | h'
BEEIY
[varzde=n.
mail 1 &
apampin Fritialen . bvean,

A TaNAT Tl SRI050 e o + Artivaten histon
Mgty Tarin 1 e b the Insdiare stphagy
".\. ! A . } Wrtewrwin L rbtalory Tt
% v 1 ) ! Bhoch sestcrphagy
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ATGH, l — Newwriond

MG VPS4, /K AT
CheiDMPSIS,”  FIP200 ATGIOH

PXK-RI oovmghen LHK fertrien

ATGI6L @
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Figure 124. Autophagy 4

- DA Aol 2 fibE H|YE vhe- oA autophagosomed] @/l I3t becline, LC3 T
Yo o] T713E Zl& western blot= T3 FAsiion 12 F3 FaFAFEES F
A2 WP go] st 2O Z Hol autophagy Z-8-©] Vehicle Fojol Hl3lo] f2o]& o
2 HAFE gl & (Fig. 125).
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Figure 125. 1253t M & E Y FEF(EMIC)Y 125 Foo @& 3 =32 autophagy +
A=
- Autophagy Zt&<& ZHd3dt= PIBK/Akt/mTOR pathway®] T3-S western blotS
A3} PI3Ke} Akt E

= -}
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Relative level of
PI3K phosphorylation
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Vehicle FoollA 43R W Q14ks 7}
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mTOR | = 289 kDa
pacm|“w 42kDa

Vehicle o1 EMfC
HFD
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Figure 126. 1253

w £ =)

Relative level of
AKT phospherylation

=]

(5] & -3

Relative level of
mTOR phosphorylation

(=]

PR 23

T'€€
5}91 & (Fig. 126).
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- Autophagosome= ¥ A 3l= phagophore®] 4l4s ZFXIA7]1& Atgde] mRNAS| LS =
g HaRY F=E FATNA Vehide Fowol] o3 o= A3kl & (Fig. 127).
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Aol HIgko] Fiite whe-Zoll A A Fol] wA= WSl tis| £48t7] Hs) = F
24 104 AFe SHsAS. AALA o] Fo T2 LRk o] Fof Fol Hlsh

UA tHon, 7FRE BEYAFEFE 200, 400 mg/kg LEFIAE vehicle 1F
Hlske] o)Al Aols #F T 4 fllen, 100 mg/kg FodFolA FFHA AS

UER A5 (Fig. 128).
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Figure 128. 853 -4
Al

- BUFAFo] AolEEol vA

B

S (Fig. 129).
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- wgRAEe] 271 A7 Qo) o vgAEAR ] A E Fge sty G 8 F
B AT o]F FA 124 A AANHE. v = 2 sk d g 22 H(SST)
< ¥, AAZE(1500xg, 15 B)st A& ZHeks 2ET @R EF low
density lipoprotein (LDL), high density lipoprotein (HDL), total cholesterol (TC),

oo o
:)é
R

glucoseE A8+

- Total cholesterol< LDL, HDL, triglyceride (TG)E T/d%. Low density lipoprotein (LDL)
#} High density lipoprotein (HDL)< Triglyceride (TG)9| &% lipoprotein®|™ TG+ A%
o HF AR FHEAN FHA=EFH FFEAAY T 2F00A ABAo2RE A E o
AW TG Aol ZlofstAl |, & A7 A3olA LDL, TC2 HFDO 9|8l vehicle 2Ll

A F7retR oY HERAFEE 100 mg/kg FATONA FelHow A o™ HDLA

TGE A4 olo] ofste] Frstdar BuFAFe] Fojo o3 FoF] Wal= aEd

T 813l (Fig. 130).
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Figure 130. ¥U5F-AF 9 AFFoo] & A W vITAFJAS A3}
- HERAFESEY AV AT AAY 54 2 AUE FAE JAE sHrst=A 1)
g1se] AAge] FAS k] FAE SRS 1 A, DALl oste] FI1E B
7 W Ao FAE 100 mg/kge FUFAFSY FARZ FoHom A on 1Ho F
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Figure 131. YA F9] AFFoo & AW H 3t 229 FA A

AgzA e AT AFEH BUTAF] mAE
W MRABEERDN N 857 AFS FolF F 27

f W

T =

ZZ A8 % hematoxylin?} eosin® 2 FA3}FG . A WA
1

=
A =] 5
AF 100 mg/kg & F=olA Vehicle ZLFol Blsle fodoz 743 AL 349 & 5
o .
AN = (Fig. 132)
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- 3 2A AEZ AGSFAC BUFAIF] HAE S Fdstr] el Aol
e AivtdgsERdd A 85t AFS FAT F 3 2AHS IS =3
hematoxylin® eosin® = A3 A3} 1A W2 o]0 o3l Vehicle ZL&FNA AW o
2 F ANS™ macro vesicle FHIE W= A =3 #ED £ A3JE. ol wkst
o] 100 mg/kg BUFAFS] FAT A= micro vesicle FEHE W AL A4S
#ESE # dslen 3 =22 | ANEEY % 100 mg/kg FoT oA Vehicle 153

Hlalste] oo g Zad AS A = AN (Fig. 133).
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Figure 133, RUTAE] ZFFolo] e rxz o] =253 W}

- 85 BUFAEFS FA% $ OCT compound® b A& dd¢ w2943 A
7

o=
St b =AW FHE AYS A A BuF AF Fo
= o B

o

Oil red O staining
2 24 Y 54

T AFAA M E FAEE G & 7 AJS(Fig. 134).
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200 ym

P TR

- ZFol A adipogenesis 3 lipogenesis ##d HAFIAE9]
Bee zol& ©]&3le] RNAES FZ3l9 DNAES A
C/EBPo2] &3} aP29} FASS| Y-S Blnshs2.

o

PPAR-y&= BUFAF 50 mg/kg A= Vehicle T FASH 520
1} 100, 200, 400 mg/kg Tl ol A=

wite] FelHoE FIhshg e
gl Folt PAT Aass AFE YEHNUS. C/EBPas) ¥
3}e] Vehicle Folols dutaolie] folzoz Frstgon

FEolA Vehicle FH T ol o= 7HA3}% 3. Lipogenesis

Adipogenesis

1_1_.\_

Vehicle
Bere Aol
BURAFY FoAT
Qlz}el aP2¢} FAS

T A g2ole ofste] F71E Vehicle &0 Rlwste] BUFAF FAT HA FEO
Al oAl TFaAE AT & AN (Fig. 135).
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BUFAE Food W& lipolysis @¥ & 52| phophorylation %] W3lE £<ls7] 9] sh
7+ ZZ oA PRO-PREP solutiong ©]&3le] ©¥dS FE31o] western blot2 Z3Y3HHA
+. Perilipin ¥ & e] <Q14Fste} ATGL @& o] M fe BUFAZEF FoAT AAsxol
A Vehicle Z1&F°l HIsty feojzoz Frpsigioy HSL w@¥idel <I4k3l= 50, 100
mg/kgel FEAAT FolH oz F7lek=(Fig. 136).
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ELT HS (mefhe)
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4 81/83 kDa

p W ¢ 81/83KkDa
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Figure 136. ¥U7AF2] 7Fo o @& lipolysis & A S0 &HdH W3}

Ko Vehicke OT 0 100

BUFAFo AEAHE F2lstr] $18k 3T3-L1 (ATCCO)= ©l &3t in vitro A | A]
AP & P35, 3T3-L1 AMEFE swiss mouse embryool Al 2@ fibroblast®] FE]E
m il e AWATFAH E(preadipocyte) 24 10% BCS (bovine calf serum)?} DMEMS. 2 vl

¥3tth7F 10% FBS (fetal bovine serum)®} 1 pM dexamethasone, 0.5 mM IBMX (3-

isobutyl-1-methylxanthine), 10 pg/ml insulin® A=<l 9|3}l round shape®] adipocyte®=

asle 548 7HAL S+

A, BUFAF in vitro TFAA HE FEE FUstr] st 25, 50, 100, 200, 400 p
g/ml =4 FHs= PPAR-y X%A}le}ﬂ FE mRNA FFoA Rlstr] A8l w3
EEAY A BUFAFES AHEd & 4843 FH RN &l qPCR<S AAgE A7}
100 pg/ml F=°lA 7} adipogenesis A & #7F -3} = (Fig. 137).
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Figure 137. U5 AF9] PPAR-y @ ol v X I

91 Ao we} BUFAEF adipogenesis JA A EAZEE &1st7] ] 6 well plate©l]
3x10° cell/well T+ AEZE EF3F 5 100% confluent3t AejollA 2 Zo 10% FBS7}
¥ DMEM #HjAo] #3552 < 1 pM dexamethasone, 0.5 mM IBMX (3-isobutyl-1
-methylxanthine), 10 pg/ml insulin®} A BUFAFS At . 2¢ FAFEE 4T
AE A glel 10% FBS7F 7% DMEM BlAol| insuling A3ty om 2 wjdk &
ol 10% FBS7F §+¥ DMEM A= wgS 3t vjksids. 8% AFAE Ty
AF AeE TG AHFE 12, 24, 48, 72 A+ F RNAE F=3t9 (DNAE AxF
qPCRS E3] PPAR-ye] 2&ore nlmdta] ur“xﬂwe xiao}xl e Vehicle 183
ARG FEo R IREHE /\] s S

AlZkell wel PPAR-yo] Z@ o] F7hst °i°tt1 72Al7}°1 AU = Vehicle 15
I oA om WAfe] Fa }35{ . TERA ij*Xﬂf«] adipogenesis %A &3= 72 A
7 ol X4E Ao 2 ALS¥ (Fig. 138).
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U5 AF9] lipolysis &% ALKAZHE gQlstr] $18te 3T3-L1 MZE Fig. 273 #2
AH S = mature adipocyte® #3FA1Z1 & 0.5% FBSE &3 DMEMOE 24413t ulj &Fa}
o] starvation A7l ¥ 100 pg/ml F59 BYUFAFE ﬂﬂlo}%‘\g BUFAF Z%“/] , 2,
, 6, 12, 24A1%F 5 45 Hg WA micro centrifuge tubeol &7 $ 65°ColA 15% HE-SA
1,000 rpm 4°Coll A 38 &<k dAEE F 45 10 pldt glycerol reagen 200 pl%
S A2 A ' Fste] 540 nmIFedl A S, I AT 24A2171A] lipolysis
} glstd o 11 o] A& Jhed Ade= ALsH(Fig. 139).
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