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peroxisome prolifemouseor—activated receptor y (PPARy)7} T3 HAAQIAZ
(18 3) olgx T2 AWxAoA 3", T olys Wd F717F leptin,
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N

adiponectin¥} <

- Insulin

\

lipogenesis

\i Adipocyle gene
expression
/ A

5P-1]

<9 3> ARAE E3be] #olst= o] AARIAES] AT A
EA AW 9. 2002

— Hedgehog pathway #& whilze Ax7F 231 u] 5UsA ey, hedgehog
pathwayE Aste] AWAEZS C/EBP, PPARy HARIA o] #&lS st AT
Hu7b Sl (IEE AWSA Foepd A44).

(6) olstAQl a5S AT A dnjdTte] 2eA
— Hedgehog pathwayT &7|MZCATFAE 23) 9 AAMES] A & w3l 244
h:] P
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/Al QAR Mo FH|EW MEEHS] FE&A Ay dgeto] MEY Az
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- A olE FE Had 54 oFx7F AMPKel| S Fof v|gko] fAE T
ARl AW, hedgehog pathway #Hegl whulzl o] wists A3 A4+ Qs

- = FEE T 5 E-o] AATOE A8 £ x2] WHElE Ao hedgehog T
Ao AHAow FFo] A=A oAnd+7F g

— 2 7Pgo] THEW AEE dAEC] hedgehog pathways EFACE A WA E #31E
AA ko] HlWkE ool 7hsd Ao ALRH



— Lactobacillus reteri, rhamnosus, casei 52 ZFH|2HE A2 aHE Wl FAHFS

oj g3t mytE =it staak $H(1d 2).
- 2EE AN AMNLERL dow T aRE 49T 59 A4S U5l
e () FEEC A4S v O 240 WEkE I (1d 4, 19 5)
Pre-adipocyle Adipocyte X i3 o IR
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ESuppression
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<I2# 4> =4o] ¥3 HAYSE <19 5> =8(H=) 9 374 FE=
% &3] : Uchida et al, 2018 % &3] : Nepali et al, 2018
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<719 6> Hedgehog® AZAGA|A 2 L3
¥ %3] 1 Rubin et al, 2006
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(1) ofelrel/71=e] dd7lsd A<

— Gabgtel o)k AWAE 2313 Foll C/EBP, PPAR y AAFGIAbol] 2k o] o)A €hel (1
47)
- 7= FF=°] C/EBP, PPARy, AMPK pathway® #l& #lojsto] AAlx &35
AAT(2H 8).
IC-'I.':Bh _"""' o ARy _""" i
Parmn  — — Fartin — —

CVEHFG [losili
exprossban e of cantrali
1AMy (st
expreasen (e ol coniral)
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Camiral 11-1-‘ Cmarsl
< 7> AEst 9A 2 C/EBP, PPARyZE vl
% EA  Park et al, 2018
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3} 994 9 C/EBP, PPARy, AMPK pathway <A
% Z£2] 1 Nepali et al,, 2018
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AR1ALe] W AAE EQlE S (18 9)

— & 1170 F79Y Lactobacillus st.olX =3(F=) debE FE& 719 15 2 3
st 5 AW, Hedgehog?l WHe-& R 7lsAdol & ¥& 7% F=59 dd&4
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<29 9> AWHEsE oA W C/EBP, PPARy W&d A

%] : Chen et al, 2018

Mitochondnial Oxidative Stress Induced by Downregulation of Antioxidant
Enzymes Leads (o Nuclear Protein Carbonylation by Retrograde Signaling in
3T3-L1

R Fonce, Afxelson, M Hat AHaock . - Free Radical Biology and - 2016 - Elsevies
Obresity-Brkad Insulin resislanca ks mochanistically connacted to lacal inflammation of

adiposs ssue, which produces a melabalic stale characierized by owidative slress and
mitochandrial dysfunction Antioxidants enzymes such as Glutathione S-4ransferass A4

o By BH 27E8 =R

Cytotoxicity of zinc oxide nanoparicles on antioxidant enzyme activities and
mRNA expression in the cocullured C2C12 and 3T3-L1 c=lls

M Pandurangan, M Vesrappan, OH Kim - Applied biochemistry amnd 2015 - Springar

The present study waa aimed 1o investigats the dose-dependent effect of zinc endde (Zn0)
nancparticlas on anthoxidant eneyme activities and messanger BRA (mBENA| axprassion in

the cocultered C2C12 and 3T3-L1 calls - Coculturing sxpariments ara 30 and more reiabls

r U7 358 UE T EBEIE B 17T

lipid accumulation and altenuate proinflammatory response of 3T3-L1 adipose
cells during oxidative stress through regulation of key adipokines and
antioxidant
A Septersbre-Malaterre, F Le Sage. S Hatia. - Biofactors, 2016 - Wilay Online Library
Piam polyphencls may exert beneficial action agains! abesity-related oxidative stress and
inflammatian which promate insulin resistance This study avaluated the affect of
pofyphenols exdracted from French Curcuma fonga on 3T3-L1 adipose cefls exposad to
i P9 16 % R EFHE UM IFE o¥

T, 8-Dhhydroxyflavene inhibis adipocyte differentistion via antioxidant activity
and induces apoptosis in 3T3-L1 preadipocyte calls

JW Chol, CW Lee. J Les. DJ Chal JK Sohng, X1 Paik - Life sciences 2016 - Elsavier

Aims Anti-obesily effects of a natural plant flavenodd 7, B-dihydrocoyflavons (T, B-DHF ) were

evaluated wusing 3TI-L1 preadipocyte cefls Main methods The cell viability was determined

using MTT assay Effects of T, 8-0DHF on Intracelular lipid droplets and infracellular redclive

B 0P 1TE YE FESsTs Moy &F

HTML] Antioxidant polyphenol-rich extracts from the madicinal plants Antirhes
borbonica, Doratoxylon apetalum and Gouania mauntiana protect 3T3-L1

<A™ 10> AgAEe] Abst £AE sidstaal she =i 55
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st FasA L V54 FAHL,

<:/_“L‘U11§ é}/}}:@x} 2] of| A dhedgehog
pathway¥@® G//1/3 mRNA ®H3} &<l
(microRNA)

<Z1¥12> Hedgehog pathway WAYS 2
lipogenesis® #HA 4

#Z=] : Scales et al., 2009

(RAAFAHV ) (1" 13).

FAFEEO|E 5-5200 (Japan)
{ SEM, Scanning Electron Microscope |

o0 ALt

- ) fAtE B4 WE fAE BE7E el A Adeks AN Be
- ARET
<E 1> AEAF
No. Name KCTC
1 Lactobacillus delbrueckii subsp. lactis 3034
2 Lactobacillus acidophilus 3140
3 Leuconostoc mesenteroides subsp. mesenteroides 3718
4 Lactobacillus rhamnosus 3237
5 Lactococcus lactis subsp. lactis 3115
6 Lactobacillus paracasei subsp. tolerans 3074




7 Lactobacillus caser 3109
8 Lactobacillus brevis 3498
9 Lactobacillus kitasatonis 3155
10 Lactobacillus reuteri 3594
11 Lactobacillus fermentum 3112

- A3 Fed FATFE ol8T AT SAAY A AEEPL FARA 1 FAL B
A (1H14).
aT3-11, == 24h
Dose ; 1000, 500, 250 ppm

: Dose dependent part select
315

i

? 25
i
i 2 B 100ppm
F B 300ppm
E = # I50spm
LR
0E
o
Ma. Hlame KCTC
4 Lactobacillus rhamnosus 3237
) Lactocaceus lactis subsp. lactis s
] Lactebacilles paracasei subsp. tolerans 3074
T Lactebacillus cazel 3109
<I1™14> =5 o83 Alxs4d 49

— 49 AYEIEF(Lactobacillus rhamnosus, Lactococcus lactis subsp. lactis,
Lactobacillus paracasei subsp. tolerans, Lactobacillus caser) A%
— Cell viability factor &<l 1,000ppm &% #2] (3T3-L1 - non—differentiation

cells)
£ =
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— un|FAEZ ook (FDA) = FA wWdY 2 84|2 hedgehog pathways xFghéls A

— Hedgehog pathway+e
ok mEsl M) F

— AW=7]H3E2 Hedgehog pathway
al., 2007).
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o 5.9%% AAE Jo=

ohEThe L % WOk

M R ABAE AF

A (19 15).
)l ZwRolA thojolEe] ek #a Zu.
TR} 252 AFE BAF 712 7Y

o

<9 17> Ul to]ojE A R
% 22 o]%do], 2017
@ AA7I#HAZ (=)
<E 2> AA AE YAE
AR 9 A= =7
- Zt2 Aol FRA o} FEE
= s Ly — H U] Bl B EIgs
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| FZE2RY nlEHFEEE0 2ol g
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st 53+ 20099 2018d7kA
A% F FRE olFAL Ytk £
=0 =

55 49 9

R4

=
— IUlAl e A, 98 AAE AR AR Y 4, =287 AEAAE g
& Aokx]of A Aet®l AE (Chlorogenic acid 0.155%, Luteoloside 0.057%,
Luteolin 0.047%—212F4]) @&Fat  fabdako] A3t ofAle] AldA axss =
st & ¢ AERF A #2535 AT

D FEA771# (@40 n) - S F3(FH=)E 28 Hedgehog AT A B4

(1) A3
— thEE4 : CamphorE o] &3 A4
@O WST-8 assay (Cell viability)
x 96 well plateel]l 3T3—-L1 A3 7x10%cells/well & Y3 overnight incubation 3F
T e FEES v TR W AYcte] 24 Aol 5& ¥ WST-8 Aok

27 3A1%7F incubation ©]% 450nm °l A reading dte] AyES B4 o}

@ Oil—Red—0O (ORO) staining

x* 6 well plateo] 3T3-L1 AX 1x10°ells/well & Y3 10% fetal bovine serum
(FBS) ¢} 1% antibiotics (penicillin and streptomycin, 100 U/mL)S A7}t vj A
of 24 X3t ol 719 100% densitys A3ttt #231xd A= FEs 54

2 A2 H MDI solution (adipogenic cocktail) @1 IBMX (0.5 mM), DEX (1 x«

M), insulin (10 £M)<= FH7Fst] 3= Al&Et. 3 7132 & 943 A%
stdom, ®3F %7] 3972 MDI solutiono] $Hi¥ ®IXE, 3} F7] 3Y7HS

insulin (10 pgM)Rbs &8 WA &, 23t 7] 393t 10% FBS ¥ &8l Hi



A2 vwjd wgksho
« 33kE 3T3-L1 Alx2e] PBS 2 23] AHst3len, 10% formaling &30
A a2gst 5% F 10% formaling A|ASH & A2 10% formalins
A st 2417 $ 10% formaling A3k 60% isopropanol
st # Oil red O solution AleFS &30 A
£ ¢ 2 4R AFHEAL, HFeMoR dNE AXE Wl AR
E dAvjFdow sy, Ao HA%S dEFetyl 918 100% isopropanols W
5

Microplate Reader® 560 nm 3} A optical
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Hedgehug pathway

= Adipogenesis Thermogenesis @
= PPARY LCFPI @ @
SIRTI

C/EBPa
Preadipocyte ' White adipocyte e Beige adipocyte

<I1HE18> A=FZEES o83k vt A 24y &=

@ Western blots (43 #4) ((F) L3209 F5)

« Bl &2 Ag%E AME FF o]F Lysis buffer(20 mM Tris, pH 7.4, 150 mM
NaCl, 1 mM EDTA, 1 mM EGTA, 1 mM B —glcerophosphate, 1 mM sodium
vanadate, 1 pg/ml leupeptin, 28]32 1 mM PMSF) & o] &3] AXES uaA| 7)1
10#-5<F 13,000 RPMOo. 2 i Fgste] ME =S #AlASEE 10% SDS—PAGE
S A3ttt SDS-PAGE7} €54 gel> PVDF transfer membrane®| transferd}
i1 5% nonfat skim milk7} 2%% PBS—T (137 mM Sodium Chloride, 2.7 mM
Potassium Chloride, 10 mM Phosphate Buffer 0.01% Tween—20) 2o
A& oA] 1A]7FESE blocking 3l primary A2 overnights<t ¥H-&-A]71th ¥h-go
&5 % membranes PBS—-T=Z 5#7F 33 FA43t & secondary &A= °F 3k A
HEA1Z1 & 9A] PBS-T= 1023k 33 FAst FAl®  membrane

chemiluminescence A|2FO & HZo| =FA|FA WMEE FQlsit},

_

o



@ RT-PCR (RNA +4) () A3 F-5)

« BPAlE2 A8 E AE 53 o]F Trizol reagents o] 83t AX=E A7 13}

total RNAE F=3 T F=ES RNeasy Plus Mini Kit (Qiagen Hilden,
Germany) 2 tA &5 Elekglal, o] @ DNA s AAs] SlEA

RNase—Free DNase® e #4& THES stk 2% total RNAZE 33 §lo]
AR EISS Fgoslr] YalA MOPS—formaldehyde gel 7] %2 %38 28S
rRNA Wi=¢} 18S rRNA M=o Agmsl As7|g wlwste] AFsk3ith. Total
RNA Al5¢ <%+ Nanodrop (Thermo Scientific™ NanoDrop™ 8000
Spectrophotometer, USA)S o]&3ly =4 & SF (260 nm/280 nm % 260
nm/230 nm) #°] 1.85-2.05 Wl &5 AQAs3lth. Total RNAZF-E cDNAE
sHA3sH7] YAAMRNA 38 3 xge tAS = oligo—d(T) primer (20 mers;

Bioneer, Korea) 2} random primer (random nonamers; TakaraBio Inc., Japan) ¢]

o,

xstEl 9 HA(reverse  transcription)  ®WEES  AAIEIGA,  HAF O REES
Qiagen—RT kit (Qiagen) & ©l83kof AlzAtel Ax ez Ak cDNA
TPoEYE 2 xLE FA3s] PCR W&ol o3ttt PCR $%2 7+ g3 g
primerE o] &3] & 3 Whgo] 95T 20%, 58T 20% % 721

FYEEE 9o Hx WA HlLozmA 95C 3ES

agarose geloll A7]g&F3ste] MM=E &3S
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(1) A7+

@ AYA FAZE T calcusyns ©]-&3to] AJYA G A

O AEAFY A Edo= A g5 (A AdE et Vs ).
@ QFolxHold F3 (YJFR&DIFHY S At AEFAE HA).
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< Folin—Ciocalteau AleFS ©]&3to] 574 (Dewanto et al, 2002).
# Absh 2 Jhg-of ok A WslE T A= s St WY

9] Folin—Ciocalteaur|eFs ¥€o] 587F eHg3t A7l 5 20% Na2CO3(w/v) =
A7kstel thAl 1681 45k A F FRFE A7keke] 725nm gelA FREE
=

- ZA A5
flavonoid”7} thH

- ZPtHolt g

phenold =49 Fx+= 1,0007}# o]do] wtexed, 1 F

Moreno 5°] AFE-3t 9 (2000) S AFE-

* FEEE A% A7 80%9 EtOHE o] 34,

« 3| ®E AlZeo] 10% aluminum nitmousee (w/v) £ 1M potassium acetate (w/v) S
do] =3t

« EgEe] 80% EtOHS ¥il 408 &<t ALolA Hdst A7l 5 415 nmeld F3
=54,

* 7= AZ querceting ©] &3t HFAS AT F AntE YEp,

@ DPPH free radical 2~
— DPPHE 1 AHAI7F w9 b st 2k eht]Z (free radical) 24 517 nmellx 5742 <l
ForE HEls AN 8=
- kst G AbeY] flske] A 2eEQl DPPHE ARE-SF
(Xiong et al., 1996; Choi et al., 1993)2 o] &

2] Aldeel] MeOHE Y1 A& g=s s=¥2 H7H 5 DPPHE NS 7T
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pratey =4



gto] Ao 3087 HHEA]7]al 517 nmellA UV/VIS spectrophotometer® 3%
=5 54,
* RCBO(ug/mﬁ)—o* sIEES H7bshAl &2 U2y @S 50% AR SEEY F
= yeton, 7]&9 dAakska|el @ —tocopherol, BHA, BHTS} Bl w3

.

@ 9% =4 (Reducing power)
— Reducing power (3+g2) =42 Oyaizu’} AFE3E B (1986) 2 HEdlo] AL
* wEHEE 3|AMsE AlFo] 0.2M sodium phosphate buffer(w/v) 2 1% potassium
ferricyanideE &3}o] 50TCoA 2087F HE-E-.

x A7) Z8Eo]| 10% trichloroacetic amd(w/v) ol 1033 b3t AlZ § HEg-of 9
AEAE He FHFE HF7 @ F 0.1% ferric chlorideE 7}t A FFEE
=74

® Linoleic acid A-gAts} # 8| g
— Linoleic acid #AF&4tst A&l 5742 Haraguchi(1992) o] WS W s AFE-
* FEHE S|A S A5 E EtOHe| %<1 2.51% linoleic acid(v/v) £} 0.04M potassium
phosphate buffer (w/v) & &&3fo] whs- A (55T, 24h, dark).
w 24A17F & wES-dlof 75% EtOHSF 100402 30% ammonium thiocyanate (w/v) £}
3.5% HClel 521 0.02M ferrous chlorade(w/v)& &%3te] 500 nmelA F3%

]

o -
e w=

o

JIN' J
[

b= A AT (%)= AL

(2) A= A7 =
- A= Al 283 9 e AN a2 GEaA 24 A WA=

).




Uol/del A2,

£ 9% 20

ae

&8l 2300/a7F HE== A,

=
=

- 2847

(AL Al 2F

ZF1bell 28CHA

A &

35 A4 253 12~137T

9

5

N

s
.

o

T

A

-

T

>l
=0

e

gl
o

P
v

™

T} e
} ¢

12~15T A (oFzh)
A oF2A1 71, 124

A OF3AIZE, 122
28°C o] ol 7bA]

ao
i~

bl el e

S

ge &

3k

S|
=

ol
=

s

ow

Aok 43, 6

-

R

%3t

=)}

=

3k, 5

>

AP,

=0

e

12A17Fo. 2

- e

7]

)

7}A] 1

jai)
=

I

o]
]

S

©



T wds 74

<1 21> Z=r 2z A Al (3D

4) @A77 B (EAIAMQ HHEFTY) A=A E T dEAT D A= 2R A
.?_
(1) A&y 9 AEs A+

D 3= AWM L Axs 7154 £s 8l



Ho

=
ﬂ

‘o
o
o
;Qh_

e
Jo
!
o
W

A8 A

3t

)

AHE ga

<1822> AF3} AT

)

Jo

g3l %

o]



100% E1OH

30% E1OH

KIIH25> 7=t FZo|n|A

@ it W ((F) Aok 9 gF)

~50 % 7+

il
_ZE
_zT

~NA
*

e I

sto] pH ¥ v]

&

i

~

|

AujeFriel 12~484

* 37C 3




=
T

oK
ojo

=,
10

<+
Bl

2 A A

l

K

SE || A

o] 3T3-L1 A

hedghog pathwaye°ll 2}-8& o] 3T3-L1A*~9

@ HAeY

Gl
oAl

dE7IHo A AL

L
T

#3H(3T3-L1) 9]

ST
X

o A A

o

or

?_

H

)AL A

Ag o= dolH

CRDIC

A}
“

®

of Al

ol st

=
=

np

3l A& AE WAkl A A

92 9

)

il

}+= hedgehog pathway?©l

g oAls

o w3}

hya
-

- X] EO]. ’H]

sl

il

d 2w 3 9 Vsl A

i

~

g
il

eyl
@

=0

e



~ Q
= S SN
= o o o S
4 Ko « = —
N "
3 a X s T
No | = H Sy 2o
N el c S| ® |
o | o N ! G K JM olo G Muuou
Ol IS < L R =
_— | = = 0 ol
< | ™| 3 K T 0
G o | N T i M A &0
~ T T X ~ X (e N <
A e~ g U e
o || om bl _ o r X
T e ek o P ol ol
o | o S o =0 o i} B | o
= RNT o | ) | K L I
ARG K R i T T AN
W TR 3 <l ., Bl
N o Tr xR oo o g W R T
o W HIRMRTPW| BT B | xH XX
W LI = T g | s
~ ] ~
__& XL ﬂwl o o g ~ )AL ,;Io_.ﬂ
oF S ° X0 oF H
o e g R b - T
M 2w | = A "
N o~ =N X ~ =
| E| << m 53 Wl,._ @ ot Tor W
o | B | A I L o |y
N o) g o S |l T |
N R S e S iy o X 0
B a0 E m
ewla ¥ gx |TRZ 1Pz T
Moe R g R g =0 e A
THOY ZX | N R T N
i il = S
N N N
"° H o Mo
A N (i

(4) |57 AF13t

_ZE
)0
or
2
= G
2 =
=K o
9 m” Mo
: 3 M
W ol 4 w_vu
~ | ® %
il N o ol I
e S
< — <
duaq& =1 W m o do <0
S T i I
ﬂumn_ﬂuﬂﬂ NN ﬂuﬂuﬂuﬂ
[ R T B [ [ I
—_
~ —~
fuy o of o @u
o P 4 B e
Py ‘ﬂﬂ ZT ~ ~ 110
=1 A — —
ﬂ d O_l _§ ;.O., _Z.t
zﬂ z0 oL T
\D o Jo do X
~ -
<R
=y =N
'~ N
"° o
e BR




2) FRAA

= = o_]
AT R
2 F3H () E & 83 hedgehog A EAAE T3 THATAY
s | S e #00)9 % 59
l
R
T ® e FolaT45
9 7 4
7714 :
2714 3
g s 1 1
S (e
249
A e |
l |
| l K S5 Al
Qs e e e @ shen e A
=4t SsH I E %%?& = B A EA ST S s a9 @ S A 2 e
hedgehog 41227 & A A E S ol L b e
E3 gololE 4F AR el A AT 2% wE AedT
71eME " v
o1 72) 4 e DR SEEDRE a7 A9
(Ho0)9 04 (elo 0)% 273 (#to 0)%) 078 (¢t 0)9 04
FIAEATIE TOTEET _ EEEEILT L FIASATIE
%83 g R e 2% P48 49 2 23 || 2T WRAT 2
Z=<& &8&¢ hedgehog . 4 A o
HE E HE R | | gpazes aa@n =F




2-2. FI(AF) FHES FF WA} FYT} 7

=¥

1) =9

5

RE AR

2 A9 Al

9]

FE.

1

2ol &

&

80% ollehg-ol A 48417k

©
=

7= 850.2¢g

e,

o g

2) =9 &

] HjOEA]Z] MRSHHA]



<GE 4> APHT

oy
H
J
B
offt
iih)
ME
o
Do
S
<
<
g
1o
R:)
fifo
i
B\
aj
1%
ok
1%
>,
Y
ey

[o
=
o
>,
Y
w
ﬂ
a
1o
rfo

No Name KCTC
1 Lactobacillus delbrueckii subsp. lactis 3034
2 Lactobacillus acidophilus 3140
3 Leuconostoc mesenteroides subsp. mesenteroides 3718
4 Lactobacillus rhamnosus 3237
5 Lactococcus lactis subsp. lactis 3115
6 Lactobacillus paracasei subsp. tolerans 3074
7 Lactobacillus caser 3109
8 Lactobacillus brevis 3498
9 Lactobacillus kitasatonis 3155

10 Lactobacillus reuteri 3594

11 Lactobacillus fermentum 3112

Chirvsanthemum indicum L. (CI)

l

Extract

Solvent extraction
: ethyl alcohol

l

Freeze drying

k 4

MES media

Increasing concentration by adding
daily dried CI

|

pH and ODgy,
Resistance lactic acid bactena
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Latic acid bacteria concentration
(ODygg)

Time (day)

<28 29> WA T fAb F2 73
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G 7
2 _S
—_—
1 8= 10
0 “ _ ) =1l
1 2 3 4 —d
Time (day)

<1¥ 30> pHE| W3l

(2) My =l
— Wi o] ¥4 Sl pHE 543 ODsoo’ |5 At w5 Rl
— AAAD HFFE 4L HigelA  FdeAl SAEH=
Lactobacillus rhamnosus(4), Lactococcus lactis subsp. lactis(5), Lactobacillus
paracasei subsp. tolerans(6), Lactobacillus casei(7)7} =21 47kstA &3
— pH W3} HHAXE 11708 #F 27|13k 7.0004 44 o] F2] 5074 HopA= AL
aql

SN
SAT



(3) wiF & % 574
— DNS &9 A=, 714 A%, pHYHF= AAs3t
@D DNS 99 dZHE DNS reagent® glucose M-S AME. Standard curveZE THs7]
38l glucose &dS Tt sE2 34 35to] AFESFA T 2 mLe DNS reagent’} &
71 test tube®] sample €4o|Y glucose €4S 2 mlS F7F Foll & & <F 10
min ¢ FE. TE°] EUW vtz ztEeo] A W7 ¢4d3s] 231 test tube sample
< cuvetted] ¥ 575 nme| 37 o] A absorbance(%%lx:_) e 54

@ F712F %2 0.IN NaOH £9L ol g, Aty wigelel pH7F S0 2 w7hx

NaOH &5 7ist 5 H7ksk §olg ng oz {74k = ALk
@ fFAktS glucose® ©]&3to] Atz e] Hast UxE don 1 A=z {74
= A, = A AR 9 fAR Y] SA s AdAdo] Qe ¥ dATtelA T
=< ODE YErd 30749 7% glucosed] s%7F 7HE wom, {714k v2% =7
3}

)
el AARoewz 11709 o+ B 2art & Hrvs A4S

<E 5> WF F Y BRY Y U AL

ODs575 CFU/mL Glucose Organic acid pH
3034 0.601 1.03x10° 1.25 7.81 3.69
3104 0.593 1.02x10? 0.81 7.79 3.63
3718 0.522 8.4x10° 1.18 6.51 3.81
3237 0.570 9.1x10° 1.21 6.38 3.84
3115 0.548 9.2x10° 1.68 7.61 3.79
3074 0.661 1.19x10° 0.71 8.29 3.58
3109 0.549 9.4x10° 2.18 6.15 3.89
3498 0.448 7.1x10° 2.08 5.48 3.99
3108 0.578 9.7x10° 1.61 6.48 3.81
3155 0.576 9.7x10° 1.41 6.61 3.87
3594 0.502 8.8 x10° 1.28 5.51 3.97
3112 0.581 1.0x107 0.91 7.95 3.64

3) AT AT AxY FAE <
(1) AlZeieF 2 2= S0
— 3T3-L1 A¥®FE 96 well plated] 1x10*A%:42 10% BCS, 1% penicillin
streptomycin®] -8 DMEM<S o] §3}o] 37T, 5% CO*Z7olA 12417 wjek,
- = F2EI g BEE 11FS ZF 250, 500, 1,000 ppm sEE A ko] 24
AIZE HiSE F 10% Cyto—X Alokg F7F 4A1ZF wieksto] 450 nmeollX = Aol
& MEY S-S el
(2) 7= Aol W& AxE T2 &
— #F9 il w2 Lactobacillus rhamnosus(4), Lactococcus lactis

subsp. lactis(5), Lactobacillus paracasei subsp. tolerans(6), Lactobacillus
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(1) FACS 7]17] &4

— 3T3-L1 M=EFo 23z =4
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(2)
@

— AKT+= PPAR 7y, C/EBPA

I FEds 5, 238 FEsHA &2 AlEZ(Negative control) 2 3EE4 &
391, B3E G535 A E (Differentiation) @F side scatte (SSC)7F &3] & 7S
slo

1.
AGATFMEE AGFAEZ F3letdA MEe]l Fofo] Wty =d], oju] WA
7F solvbd A AEATV|F] WHEtRE SSC7F 22 Alo] =R SULE WA Q834w 9F

otel) o] vAdol FrkeAl H. FACS w44 Q89 v+ #Ho=FEa+s X 45

ofegl) o] oA AEY HAE Hol= FHHo] e FEE(CD
W¥] Lactobacillus paracasei subsp. tolerans(3074)2} Lactobacillus casei(3109)
£ ol&st TaE AN TAHE AE ER

e FE2EY g 2a sl ANTAE 23] gl
Western blotS g3 7=
protein kinase B (AKT) 9] @4 utd S &kQl.

=
de) 49E U AN,
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<I™32> 7=+ FEE2 PTEN-AKTS w3 skel

= FEEL  western blotolA]  phosphatase and tensin  homolog
(PTEN) —AKT-p21 % o]o]A= AKT "w7AYSES vE3HA| 3 (control) Bt w4 o]
HHdS =4 wEAZ]. PTENS A9 AKTE Zdshe A9 AAEA dupx oz
PTENe] 2&ds & A9 AKT= 2do] gAse] 3. stAwk AKT+ PTENR®EO] oy
JIP1, TBK1, PP2A Gol 9dlE Z4A% (Hemmings and Restuccia, 2012).
919] HolBE Ev® AKT wiAUFl & AGFAEEs 7 AA7F 94 o= A
g oy, OROFM S Fall AWTAELY F37t AdAE S S5, T vE

¢



Azl ofel] AgTAZEETE AAEE &1k At hedgehog Azl tEt T
detazt sl S, Aw FEES ANAFAEAAN AFFAEZEY E3HE JA
NEN

@ ORO A& FallA AWTAxEe] #3ts &<l

— w8 AlZE BSC, w3 2% AEE MDI, #r FEE A2 CL, MRS ##|
MRS, 7t fAbto =z wa s 7= daES fAkre] KCTC He=z w7].

rlr

BSC X100

MDI X100

MRS X100

CI X100

3115 x1od

3115 X200

3237 %200

%200

3109 x 200
<1¥33> OROEAM S T3l AWFAE(3T3-L1) g +3F &<l



— Qil-Red—0 (ORO) staining
* 6 well plateoll 3T3—-L1 M¥ 1x10°cells/well & Yil 10% fetal bovine serum
(FBS) &} 1% antibiotics (penicillin and streptomycin, 100 U/mL)E 3 7}3t v

°of 24 Azt o7 719 100% densitys A%t sddzd 4= Fees v54

2= A3 ¥ MDI solution (adipogenic cocktail) ¢l IBMX (0.5 mM), DEX (1
M), insulin (10 #M)& F7lsto] & %EE A& w23 713 F 9 A8
ow, B3} %7] 397+ MDI solutione] &% ®iAE, #31 7] 3¥7HS insulin
(10 MR 3k ¥R &, 3 7] 3%] 2 10% FBS " &fshs WA= )

* w3ke 3T3—-L1 A3 PBS & 23] Al#Hs% 2w, 10% formalins
el

B ==
B
B 2 10% formaline A A & P2 10% formaline FEF35F0] 229

A 14,5

A . 287 T 10% formaline A AT 60% isopropanols EF3fe] ZHLE
A A F d3] AxE FH Oil red O solution AlFS HFehe] W5 A4 1
AZE T SRTE AW AFERL, FeNerE A AE i ANTE dv|dew
waeta, AW H4%72S AZFstr] 98 100% isopropanols &3] Oil red O

% Microplate Reader® 560 nm 37894 optical densityE =74.
MRS 8] AH3E Beke] Zpoldo]l AL gls. webd Akt el 523 =
A-es 8l H7EsE MRSHIA| 7 AWM 3be]l o] vke S &

— ORO €M o= CI, 3074, 3109, 3115, 323775 EF AWTFAELE AAst= A
gl 53] 4709 At A HadS e FEEEY ANTAE £33 qAE 29
=

= ]
MEAS 71[1E Y. gxAH o= Wnt/p —catein, Notch,

Aoz dHA .

FZET 4F0] 7+ g o] 3T3-L1 AXZFe 232 x4ds)
= Aa7 e FFS FUS AR FFT 4 9o, 1o uwhet lipogenesis A% 9
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® RT PCR3¥} western blot® % lipogeensis®} hedgehog A& a &9l

— RT-PCR
* 3T3—L1 MEFE 60 mm AFEE FAlo] 45X 10°AFEFE 1243F wjokst 5 7
o FEE U g5 28E 1,000 ppm BHS 24A17F A5t AlxE

ml2] TRI reagento] Yol AEE3] T 0.2 mL chloroforms Y1 15%7F vortexs

=
harvest. 1

Al Vortex § A-2ollA 15&7F WA & 4ToA 12,000 rpm= 10%7F A4 &
g F RNAZF Z3H o] Q= FH3 45 4.

« F-2]3k AF o] 0.5 ml isopropanols Y1l A& F Ao 1087 W3 F 4T
oA 12,000 rpm Z 10%3F ¢4 st RNAS FH. AS5ds
75% ethanols ¥ ¥ vortexst®] 4TCe|A 7,500 rpm = 5%3F ¢4

RNAE washing. RNA pellets 103 7] 21FA171 & 20 x#Le DEPC-—treated



DW= &€& A7 cDNA synthesisol] AFE.
x cDNA synthesis®™ Power cDNA synthesis kitS AFg3lo] 2A], RNA 1 pL (1
ng/ L) S RNase—free water 8.5 pLE A2 & 1 xL9 random hexamerE 4
o] 75Ce|A 5&3F ¥k, RNA mixtureE spin downAlZl & A& folA 13 W
2]8Fal RNase inhibitor 1 gL, 5x RT buffer 4 gL, dANTP mixture 2 pL, DTT
2 L. 2 AMV RT enzyme 0.5 LS AUE Y& Fo 42TCoA 60% o ¥
Al 713 70Tl A 5337t 7Fd3Fe] RNA:cDNA hybridE denaturationA] 7 0.2 4 At

o
[e)

[elKe)

== AA.

-

* PCRY Prime Master mixE AF&3Fo] 2 A, Prime Master mix 10 xL, forward
primer (10 pmole/x#L) 2 pL, reward primer (10 pmole/x«L) 2 pL, sterilized
DW 5 L 9 template DNA 1 ¢LE A E ¥2 ¥ PCR machines ©|£3}4]
PCRE& AA]

— Western blot

#* 3T3—L1 MEFE 60 mm AXEF HAlo] 45X 10°AEF2 1243F wjkst 5 7
= FEuY A= HaE 1,000 ppmE 2443 APsto] AlEZE 4. RIPA lysis
bufferell phosphatase inhibitor cocktail?} protease inhibitor cocktails 1XE 4]
o] ASof 1A17F B¢k lysis & 13,000 rpmollA 20%7F 94872 dAEYE A
Al AZzolS 3|43o] Bio—Rad protein assays ©]&3dlo] = 3 10~25 pgo ©
W25 SDS—PAGE gel methodE o] &3lo] #7]9%

+ Gel transfer®l ©@%2-& 1xPBS buffer 1,000 mL¥} Tween20 1 mL& 4o} vH=
PBS—Tell 243 5% skim milkell 142t &<t blocking? ¥ 12 A& 4
1:1,0009] sx2 1243t 4T YgAe] A2l 35 PBS-TZ A3 ¥ 22+ I
S M7} 1:5,0009] w2 AoA A £ tiA] 33 PBS-TE M. Amersham
ECL western blotting detection reagent® ©]&3fo] 2SS =4 A=
anti—p21, anti—akt, anti—PTEN, anti—C/EBP «, anti—AMPK1, anti—pACC, anti—
B —actin ¥ anti—GLI2E& ©]£&.

— PCR HYwestern blote &3t A@dAz}e|x 7+
(MDI) thH] 3115914+ hedgehog¥ #HE G229l AALE A6 AL, Smo® HAAL
+ 57} =, hedgehog & JA|sl+= 27H4] 24 5 A5 Y9A ke

Z1o] obd  ligandel 93t A= ZoE HOJF . SARE whulE FFo A x|t

|2 Z3EEAM Wol= GLIZE A& FAAA ARATAELS] Aos fA4F. 1

W, 3074% GL2o) AAME FTMAEAN, @A FFEoA GLI2E 3237, 31159
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<Z1¥]135> Hedgehog9} lipogenesis 415 3Hel

— Hedgehog Al&+ 1980 Zute]o|A wr s o] HFF=olA 37H4 Bdel Fa2 4
FA)7F ¥A. Shh (Sonic hedgehog), Thh (Indian hedgehog) % Dhh (Desert
hedgehog) &] 37FA] E}Yl % Shhol = F 7B B letA dax", 53] wjo}
Hete] JeAl &S

— =gk dtE 12789 s o] Fo1%l patchedl (PTCH1) ¥ Aghsto] oA
SRl smoothened (SMO)E #8247l A3k, suppressor of fused
(SUFU) 7} Glioma—associated oncogene (Gl A} Q[AM(GIiI, Gli2 2 GI3)E &
o% olgd g A =BAIANA olF B FHAE AAMAL.

— 32379 A% Smo AAE GAE A7 GLze AAME AT FERAAIRE o
A FEolld= GLI2E =213, WekA hedeghog®l f7dzkel @4 9
o] HolE WM EEL 3115, 3237% hedgehogES XAdE= S &
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|

PTCHI

¥

SMO

|

SUFU

¥

GLI
Transcription @ [

<Z1¥ 36> Hedgehog Al A A

— AHFAE B3l dHEE vhekd A3 7141 C/EBP, PPAR, r/RXR, ADD1/SREBP
1C s°] &Al. 53] C/EBPa ¢} PPARy & A= W& AolE xdsta ARZE 9T

BP «
S 3 ANFAE FEIE JAs= AZEoA AMP-activated  protein
kinase (AMPK), acetyl—CoA carboxylase(ACC), C/EBPa & EMIO=Z EI3}3 1
2319l #HE mRNA FFoA 3115, 310994 319t #HE Clebpe, Ampkl,

Acc, Ppary2 Zra 9 47}A] FAMFolA BEYF i $FoA C/EBPe

phosphor acetyl—CoA carboxylase (pACC), FASE a3 & 02 rA7]+= A &
Ql.
— Hedgehog A% 9} lipogenesis A& & sAld Z4s= A= UaES 3116562 &<l



Factor

AMPK
MAPK
ACC 3 S _,
X
PPARY

FAS

C/EBP
PPARYy
<19 37> Lipogenesis Az A g A4
CI+3115 '

i

<I19E38> 7= T a = (3115) 9] AWTAEES oA WAYUS



2) FHAEHE A-EAA EXEH

(1) AZY ZHYrgs 24

— 3T3-L1 AlXF5 23 fuste] Axd FUAHsS JFHo=
A % = F%ES ¥ 3115, 3237, 3074, 31099 WA
B oAE Qe gl

(2) FYAHE A2 HMG—CoA GATA A
— 3T3-L1 NZF= —Ev—fi} FEste] @A s REste] Axy FPAHE: 34
At Ay} PpFEES e 3115 W 3237 S B Zy A

300
= |
= 250
£
8 . 200
= .5
— 2 150
S o
U = )
il (1
R
£ 50
&

T [ | i

B5C MDI DMSO (I 3115 3337

||||H

BSC MDI DMSO (1 3115 3237

= —
o = [

(Units/mg protem)
= o
= et

e
o}

HMG-CoA reductase activity

=

<IYE39> AlEY ZyAHE 9 ZYAeHE A

3074

3074

2

S|
ax

3109

3109



3) ABATAL AL #dAA £ A5
(1) Az F8A"
— 3T3-L1 A=

by

O

N
i
d

3 GEdte] AXY FAAYS FFARor BA Hlw, o] &3

115, 3237, 3074, 31099 wrg & EF triglyceride 7+
[e]

w:l

=

Feh 3115, 3074, 31098 aEolA %2 AAaRE

[
e
|
e
|

(2) AW GPDH #4] (Glycerol—3—Phosphate dehydrogerase)
— 3T3-L1 HMEXFE B3F5E3te] AXxyY XA EQ GPDHE A#HAOoR 4 Hlw.
ol 54 F 3237, 3074, 31099 Ha=elA GPDHE FaAl7]& Fel

(3) MEZY AWx4 328 (Adiponectin)

— 3T3-L1 AEFE E3}5%38te] AlZY adiponecting FHA o7 EA v, oy =
AT A= FE2ES XT3 3115, 3237, 3074, 31098 g EoA adiponecting &
T AeARI, e FEES XS 3115, 3074, 31099 La RN 2 A EYE
gel.

— 3T3-L1 Aﬂi S B35 Este] AlEY lepting AHFHOoR FA vlu, oy EH F
7 2288 x3et 3115, 3237, 3074, 31099 WraEoA] BF lepting 1AA1Z.

1S IE L
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BSC MIM DMS0 O 31E 3237 3074 1109 BS{ MDDl DMS0
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e
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e
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eplm (pgml)

Adiponectin {pug/ml)

[ | I - o .-i-.....
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2—4., 7= ita E2] i3}

1) Phenolic contents assay

===

F=% 0.2 mLel Folin—ciocalteau reagent 0.1 mL, 20 % sodium carbonate 0.6
mLE H7F 1568 ¥ S/ 9 mLE Yo %3 § UV/Visible spectrophotometer
£ 725 nmolM e FFEE 54, dlE FFS gallic acidE ol &35t HFAAS AA

st} HES e,

F du

T e 3 SH 49 64% A= FEEY AF 28 4 F5= 0.697£0.013 mM
o, Ha F BE #FolM daE UEhd 80% A= FEwd] 4 2a A s
+ 0.73410.015 mM 1o, wa & 3109, 3237°014 S7H8 vERd

X 7> F=%5Y % phenolic %

64 % (mM) 80% (mM)
Extract 0.780*=0.015 0.716 =0.005
Cont 0.697+0.013 0.734*0.015
L. lactis 0.639*0.021 0.666+0.011
L. casei 0.656*0.011 0.687+0.014
3074 0.696*=0.016 0.703*=0.010
3109 0.746+0.014 0.744%0.016
3115 0.624*0.012 0.693*0.013
3237 0.769%0.016 0.782*0.011

2) Flavonoid contents assay

FZ=% 0.5 mLo 10% aluminum nitrate 0.1 mL, 1 M potassium acetate 0.1 mL,
80% ethanol 4.3 mLE #7}. 40% % UV/Visible spectrophotometer® 415 nme¢l

Mo FFEE 5. ER S SRS querceting ©] &80 HFAS A6 ¥

=5 UL



< 8> FEFEH T flavonoid &%
64 % (mM) 80% (mM)
Extract 2.405*0.034 2.2347*0.042
Cont 0.539%0.020 0.536*0.019
L. lactis 0.233*0.024 0.287*0.022
L. casei 0.254*0.022 0.294*0.020
3074 0.265+0.017 0.334%0.022
3109 0.323*£0.018 0.312*0.023
3115 0.221*0.012 0.250*0.021
3237 0.271*0.021 0.278*0.017

3) Reducing power (RP) assay

- F=% 0.1 mLel 0.2 M sodium phosphate buffer(pH 6.6)

— Reducing power 54 A3 64% F=&E°

potassium ferricyanide 0.5 mLE #H7}. 50ColA 208 E<F ub
TCA 2.5 mLE 7}ttt WH-&9d& 1,000 rpmellA] 1023 QAg s A7 H, 435
o 0.5 mLe D.W. 0.5 mL, 1% ferric chloride 0.1 mLE &% ®HFSA|Zl H,
UV/Visible spectrophotometer® 700 nmolA ¢ &3 %5 =7%4. Reducing power+

ascobic acid& ] slo] AFgAS A5t B EE YER.

7A¢- 2g d RPE= 0.103£0.036 mg/mL
= T7NAN SIS YER e, 1 F L. casei® S717F 7}751
=7 Yed. 80% FEE9 A9LE wE A FEE 0.114£0.040 mg/mLR o,

casei®l Z=7V7F 7F4 =4 L}E}

<E 9 FEFLEH RPEF
64 % (mg/mL) 80% (mg/mL)
Extract 0.239%0.036 0.240*0.035
Cont 0.103£0.036 0.114=0.040
L. lactis 0.159*0.038 0.135%0.037
L. casei 0.176+0.033 0.191%£0.034
3074 0.122%+0.034 0.122%£0.036
3109 0.174%+0.035 0.186*=0.035
3115 0.121*0.038 0.144*0.038
3237 0.130*0.038 0.148*0.038




4) DPPH assay

= 0.1 ml°ll methanol 1.9 mLE #7Ist ¥, 517 nm 3ge|A el &3 %7} 0.89]

2 BAs DPPHEY 1.0 mLE #H7b 9FS A S yortexingdt ¥ AL&o)x 30
ok HF-§-A1Z1 ¥, UV/Visible spectrophotometer® 517 nmelA 2 &3
DPPH #HZ 275 =574 @TJr 64% F==° 4% ¥a d DPPH &z &
34.04£0.94%%5 0w, W8 & L. Jactis, L. casei, 3074, 310914 <7}
ow 1 F L. casei® S7M7F 7V =4 UEWT 80% FE=E° A
DPPH #t|Z &A% 19.6710.97%% o, wa § BE 7oA T7Hs veR
KNew, 1 F 30749 F7HF M A e

ki

¥

<X 10> =559 % DPPH 9% 245

64 % 80%
Extract 74.00*10.57 64.17+t1.21
Cont 34.04%0.94 19.67+0.97
L. lactis 36.38T0.70 22.797T1.00
L. caser 45.46*0.73 28.961T0.14
3074 40.58*10.94 29.6710.47
3109 43.13%£1.56 27.33£1.26
3115 34.00*0.88 27.67*0.51
3237 30.46*1.30 24.75%0.90

— 25 0.02 mLel ethanole] 3438t 2.5% linoleic acid 0.2 mL, =75 0.78 mLE

H7F WES NS 70T dEFAoA 1497 HESAZl FH HES-N 0.1 mL, 70% ethanol
2.8 ml, 30% ammonium thiocyanate 0.05 mL, 0.02 M ferrous chloride 0.05 mL
= HEs A7, 38 ¥ES & UV/Visible spectrophotometer® 500 nmeolA12 3=



E 11> FEsd AArrsA s

64 % 80%
Extract 73.05£0.95 81.42*1.10
Cont 56.06*1.14 66.18+1.38
L. lactis 39.66*0.31 46.52%0.99
L. caser 45.4270.89 54.01*1.87
3074 29.53*1.70 35.80*1.79
3109 32.85*2.00 42.810.85
3115 35.46+1.53 41.56%1.00
3237 48.34*1.59 55.40*+2.07

6) 2= daE9 FAl st A&
— Flavonoid g&Feo|x= 7
Ao = F

At 32378 AGE YA 43 wEEe] 7u F2End ¥ 530 UL, £@
Z =
=
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- 7t BAES 0.5 goll 33 F7F 5 mL& Yol 4lols ¥ fiberdl A&
el 707 Celld 208 &< A8t AlRZ AR 30% B¢ BdE=
solid—phase microextraction (SPME) fiber (Pink: PDMS/DVB (StableFlex™)
AL

— A#YL gas chromatography (GC) columns (DB—5, DB—5ms, DB—DIOXIN and
Cp—Sil 88, 30 mx250 xmx0.25 pm)E °]&3Fom, Agilent 7890 gas
chromatography/5977B mass spectrometer® ©]&. Data &4%71& retention
time (RT) 52%, oven% 50C & F743}ow, post run 110CeIA T 5CH
280C7HA &3, Z} hold time 5%37F =31 2™, Mass parameter+= start time 1
o] 4 HE low mass 35/high mass 40074 =74.

— Column ¥ spectrum= Bvlw3dlo] EA3U1 =HE A
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= WA oR Uik grow gn AAL

oAl 3115, 3237, 3109¢] =dA 54 =49 S7H& &2

8 .00l shift ¥i= E4 24 arear 0.68% <At ¥ 3

= S7tgen, 3115 %E%% 29.93% =7}, 18]l 3237% WEES ]
<= 0.73%% W= A9 A0S, L3 8.8
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2249 GC-MS #4
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<Z1¥43> Camphor$} 3109, 3115 GC

12.0°f shift ¥+ A& camphor®A] monoterpenei2 3|2A A{F AEo=ZE F

212 CioH160, A2 152.2. Camphori= A2%C0 2 o dFE A2H¢

FAAA Gl o] &= Fow HNtHH AFE= lipogenesis AT

C/EBPa, PPARy o 2dS #AaAA SHANS AoA7l= 2oz 484 Sla.
5 =

[}
Camphor?] &8 F7kel #249] 25 gRlstr] 98 ol

s

ol
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<1%44> Camphor® 3109, 3115 MS #4

— MSeA molecular weight z}o]&
AL &9l

= 1.

— PCR3} western blote]A] 3115
SIAIA A FAZe] 3=

Holx 9kQF31 camphor® %

A= BEE

AR,

o] hegdehog 4132l SMO, GLI2ES &4
mekA] camphor®] 5717 o]t J3F

+ 7o 72 Atg5 o] camphore] W3t hedgehog A& AF+E 3y,

2) Camphor®] ™3+ hedgehog A& &<l

(1) Camphor®] A

54 3
— 3T3-L1 ME2F%E

-

32 well plate®]

3.5X10°HE4210% BCS, 1%

= RIEA =

penicillin



Cell viability

streptomycinZ} &% DMEMuIAe] wef & 95% AEZnjefo] ¢kgwH &
g/mL insulin, 0.1 mM DEX, 0.5 mM 3—isobutyl—1—methylxanthin’}
10% FBS 3t wiAlz wmsksto] 297 wjF. 2witl 10 pg/mL insulin®] X
10% FBSHiA|Z w38l camphors 150, 200 2 250 mMZE A 9.

— 104%r wieke A8 Oil Red O 94 § 3T3-L1M*FE ##3FaL isopropanol

2 §EFA)7A SpectraMax i3°1A4 3% 510 nm=E &It 5 A S 5.

—
o
i =

Bl
ol

gt

1404
- Camphor 1dar
120 & Camphor 1(day

1004

500 250 125 625 312 156 78 39 19

Concentrations of camphor {mM}

MDI + Camphor (5dav)

<1945> Camphor?] 3T3-L1 AEFo|A]9 =4

BSC x 100

LI

BSC % 200




250mM X100

150mM < 200 200mM x 200 250mM x 200

<71¥46> Camphor %% ORO 94 (3T3-L1)

— Camphor®] 3T3-L1 AXEFo| tiet AMx54dL 5% 500 mMoAE Kol ¢

. T3, 3T3-L1AIEF9 '""ﬂ't‘ 7 ol A8 H7] wEel 109741 MESA

= FIgk A3 250 mM ©]ste] oA AlEEAo] g, B3t bdA AEEUGE
dimethyl sulfoxide (DMSO) 7‘<1ﬂ9 = div] Alz=Ade] Sl

- 83 AWTFAE E3E OROEM S &8 1 EdS HluFls. 5% MDIS vl

d ®Bre W, 100, 200, 250 mMellA 3kl A7} gel.

[AO
Ol

(2) Camphor$} 7= a2 GLIC H|a
— ®3td 3T3-L1 A%EF9 GLI &@9d IdE #4387 g8 1.5X10°HEF=Z FH
% camphors 250 mM, 7= FE= 9 = dEES 1,000 ppmlE M. 44 +
3% ¥ pH 7.4 DPBSZ 13] A& ¥ DPBS, 0.5% BSA, 0.1% sodium azide®
9h= fluorescence—activated cell sorting (FACS) buffer 500 gLel| 0.1% (v/v)
FE 2 Triton X—1002 ZA 8l 1583t permeabilization A 7.

— FACS buffer®Z 13 A& & GLI1, 2— fluorescein isothiocyanate (FITC)
antibody = 1A]ZF 2. FACS buffer® 13] A% % Attune ® FACS machines
o]€-3to 490 nm excitation, 520/20 nm emission 37 A 4.

— GLI2-FITCE o] &3 Aol &@Wd vy =F FITC 2157} separation ¥A| &+

skl GLIT & A4S F719

H2Ql 3T3-L1AZEFS GLII @ 32 34.1+52%<2 Wi 23}
(MDD + 24.9%3.1%, 3109% 23.3£1.9%= @z wdo] 7haw 9l
32.1%£2.8%, 3074+= 30.4%4.2%% A&rAnts @i HdS ®Bels. Wb
& 62.7+1.5%, camphor= 60.4£2.2%= GLI1S] Wdo] Folx= & 9

}11
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Non-stained

BLA-A - BLi-A

GLI2-stained

L 1= DL TA

GLI2-stained (CI)

<IHA7> GLIZ2 @ ¥ =5 go

BLY-A- BLY-A#

BLT-A BL1-A
BL1-A- BLA-A+
67 73
| 3109
mﬁ Tﬂ‘= 1“‘ W‘
BL1-A = BL1-A
BL1-A- BL1-A+
698 04
| 3074
rnu |ﬂ= 1ﬂ4 1““
BL1-A = BL1-A

<1¥48> GLI1 Wz 3] =5

BLA-A-
T8

BLY-Ax

BLT-A-

BL1-A+

lﬂ; 1I1' 1ﬂu

B 1A = BL A

BL1-A- BL1-As

147

BL-A : BLT-A

BL1-A ©BL1-A

-I {




(3) nCounter analysis system

@ nCounter analysis #2343}
3T3-L1 AXE 3758l mRNAE % F
hybridizations %3} }-¢
E}Alo] fold change 1.5 Wl
9] E}Alo] fold change -1.5 Hj

A2 Al GI32] E7le] fold change

target input % 100 mgS A3}
YX¥ A= GI3, Pdef—bB, Glil, Pdgf—AA, Ppara?
o|} H3lFTrollA SVt o, Pdef-AB, Egf, Fas
o)} W3 ETAA A

-1.1~-3.1 uj

= E %
ETRT 4SS A, hedgehog pathway @] A H&-S st G A4t A& &

— ZF=, 3237 2HaE 9 camphor 250 mM A& olA G292

=lod o
o]'/j\ =]
== = = == = = =
% ggmgnv w %%vg ggmgvgmmm gh P~
B RTSEgEL: FEEA_ RR-TECSS-odg g
CEg T L ihON NS s g lg o nin gt T
O EETET - 00n N E s EENENENYN =T e
L SEE SRR  0 O S A ESE SR S88 0 Smah:
SER LR AN R CEERAEE0RAaR Rl RREn Ao Sl
PPARE =
FABP4
G2
IGF-|
GLUTZ2
SP1
ERK
CPT1A
FGF-7
TGF-a
TGF-h
FAS
Smad3
EGF
PDGF-AB
PPARG
GSK3
SUFU
PI3K
WVEGF
AKT
- FP&Ra
Glia
L Glil
FOXQ-1
PDGF-AA
g EE— L
CEEPa
AMPKa
HGF
bFGF
PDGF-bB

FP2A&
SO
PTCH
ACC
RPSEKE1

<2138 49> nCounter analysis ¥4 A}

(4) siRNA EA3} A= a3 1A
@D siRNA 4]
— 3T3-L1 /ﬂ]:\?l % 60 mm Aﬂ HHO]: ;(—]/\"oﬂ 35><105/\‘ﬂ

Aol 1.59 o)’d =7t

3

RPSEKE1

EFE 2443 H 7



serum free DMEM ©J| Lipofectamine 2000 reagent 20 pL 9 15 pmol Shh
siRNA, 15 pmol Ptch siRNA X+ 15 pmol Smo siRNA 6 pL & ZE33}9]
transfection. WZ7+ control siRNAE AFE. 12A13F & 10% FBS 7} xg#
DMEM A2 w&st 5 48A17F F<t F7F w3 fk.

— Shh—siRNAE o] &3t A Shns A AWFAE &3 A
R S

— Ptch siRNA w5 22| Al Preh7b AE ] 23p7F AAIE 33, Smo siRNA w5 A
2ol ME Smo7t A #37F FEH. camphor A AME Preh siRNAES A7 dt
A FAdeA w3rF AdAHd o, 3 493 camphorE A|ASIL Smo siRNAE

o1g3tol Smo% oAl A B3h FE.

oo}

S
o

HAl

ol

@ SMO¢$} PTCH innibiton

— Western blotol % Ptch siRNA & A SMO$} GLI1o] 7+slAl C/EBP a & <F&lA
wEo] H AW Smo siRNA A A SMO¢ GLI1o] ¢kstAl C/EBP & Z&tA 2
o] Al7]m siRNASl A9l sdstA Ed

— PTCH A= SMOE @A43r7]= 714 S Z hedgehog A&E5 &3t AF. Preh
siRNA2} Smo siRNAE %3 Smos ZAsd ®37|de J&FS vves RS &

[e}
) L reo s o el =
g = 9l9lem, camphor’®s 4T FFS A= AL Fd T 5 3l

@ Quantitative RT—PCR
— 3T3-L1 AEXFE 60 mm AXr|eF HAlel 45x10° AESFZE 12A7F wjerst F
camphorg 250 mM=zZ AHg. AXE F3ste] 3T3-L1 MEFZHE Easy—Blue
reagent= ©] &3} total RNAE FE3I9t. %% RNA+= M-MLV RTase 9}
Random primer £ ©|£3l9 cDNAE 34311 SYBR Green Real time
polymerase chain reaction (PCR) Master Mix2} LightCycler system= A}-g3}o]
qPCR= T8t 2= Fdx 2d A%+ glyceraldehyde— 53— phosphate
dehydrogenase (Gapdh) 2] SdZEoE HA
— mRNA°|A camphor A& Al Ppary, Clebpe, Fas, Adiponectin< 7FA3dF3 o.M,
Glil, Smo+ =7} ¥ 9S. o]+ camphor’} hedgehog A&l Gii1¥} Smoo| S

ol AMFALE B olAleh 2 o).
@ Western blot

— FACS7]7] 4 A] camphor® sL3sA ZH¥ 3237¥% #v]lw 43 hedgehog,

=
lipogenesis A& ¢} AdE G o] Wy FFo] FUSE HfH o ERT



<% 12> Primers sequences

Target .
Primer Sequence
gene
Forward 5 —GGAAGACCACTCGCATTCCTT-3’
Ppar y
Reverse 5 —GTAATCAGCAACCATTGGGTC-3’
Forward 5 —GCAGCCACTTGAGTTCTCAGG-3’
C/ebp &
Reverse 5" —GATGTAGGCGGAGAGGTCGAT-3’
Forward 5" —AGCTTCGGCACATATTTCATCTG-3’
Gapdh
Reverse 5 —CGTTCACTCCCATGACAAACA-3
Forward 5 —GAAGCCGCTTATGTGTATCGC-3’
Adiponectin
Reverse 5 —GAATGGGTACATTGGGAACAGT-3’
Forward 5 —CAGCAAGATCAACGAGACCA-3’
Smo
Reverse 5 —GCTGAAGGTGATGAGCACAA-3’
Forward 5 —ACTGGGGTGAGTTCCCTTCT-3’
Glil
Reverse 5 —TGGCAGGGCTCTGACTAACT-3’
v ‘:.. 2 < --‘I :t:l..‘.' W h
3 baS *.-4_‘.“--%" f :-":- :
. - - _;-;. : % ¥ ; ~ ';.I
Control-si Control Cont-rolfs-i MDI Shh-si Control Shhsi MDi

<1¥E50> Shh—siRNA A WA 3E E3}1] 7

o



Proli-si Controk

¥

{Fold change)
r il

Relative mRNA expression

1‘?4 (;.5"?

T

EA Differsatiation control
B8 Camphor treated

ﬂ

'2'

e},‘v
g

& & &

S o

w = S
- .-
————

<Z1¥51> Camphor, 3237¢ SMO, GLI1Y

o
=

C/ERPa

SMO

GLII

fi-nctn

Coatrol-an M1

.P!——qmﬁﬂm

P-AMPE (Thel72)

- e -

e

e wem s W o | CEBPa

A4



CIF / Camphor

l

SMO

GLIL. 2

AMPK
MAPK

l

C/EBPa

Il

PPARy

<1#52> 7= Ba 53} camphor? hedgehog 413 HAYS

2—6. HepG2 A XF

AN E3HAA &

MDIX 200

3074 % 200

3109 % 100

73109 % 200

3115 % 100

3115%200




3237 X 100 ~ 3237x200 T 150mM % 100

200mM X100 200mM><200 250>< 100

<Z1¥E53> ORO M-S E3] HepG2 AlEF2 xHk4- H3) el

1.20
1.00 -

203 0.80 - -2 BB

H 8

-]

gg 0.60

2 e

O& 040 - BN BN . . -
0.20 -

OROEM O 2 HepG2 AEFE AA3I 2.
AT HEHE AHESLS. U FEES
200, 250mMellA Fdst A& Hola 9l

— 3115, 3109, 3074 waEw

3T3-L1 AlZFoA F&FS FAUW camphore %

£ O

RO staining=< X5

v A4 dEF= F71 Keke



Ao R YEYS.

MDI
3
C(f::ll T+ oo n I -5*8
£965535584
EesSs " F S ey

S e @ s MAPK

S —— e — P | P44/42 MAPK

SRR -

- I e e e AMPEKal/2

e e o AMPKal

O —— | [-actin

<Z1#55> Hedgehog?} lipogenesis A% &<l

— 3T3-L1 AXxFe mvz7IAZ camphors®i 250mMO.ZE A4 3}lo] hedgehog,
lipogenesis A% 9] &z ¥ty S ER18HGS. HepG2 AXZFol|4 hedgehog A&
A= GLILOIA MDI thu] 3115, 3237%o] ©@fd o] 57| ugtow, = F=
= 20 vAA S

— Lipogenesis Alg o4+ PPARy o4 MDI thH] 459 = F=E3} camphor”’} ©
Z FFEo] WA vgkor], AMPK A& MDIthe] @z =3o] 5] ekt

— HepG2 AM|3EFo| A% 3T3-L1 Aol A u}ﬂﬂxli hedgehog 2139 F#/<! GLHOﬂ
A 3115, 3237 % gl

Hjgtlon f= FEavee] a%E UrE‘r‘ii%.

A
i3
fol
iGl
[-*El
o
I
fol
_L
i

fz
R
lo
_E
&
=2
_E
o
[oV)
S
o
5
(o

fol
=
_\|L

1) AdE FATS A% wiA] A
D =% 1,000 mLg glucose 10 g, soy peptone 20 g, yeast extract bg< H7}3t
H = F=E 5.585 mL (AZF% 0.8953 g/mL)E #H7IstY] #H&3S. wWeEo

A= 1217C, 16% 3P Adade AA 2ddHzE weso] AR AE5S 1,000 mL3
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=

Alell s AFo]7E AL glo]

Foll MaxmAde] 100 pg 9 5% v|THA A
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=
T

P A3 100 pg o 5% vnteld AESAHE 5% v
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s

] HDF A
64%

64% o,
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3] a4

= FEE(CD, #= B35 E(CILL), Garcinia cambogia (GC)o| EEY vlXE 3
AN § TAAZAA

(2) AdEAY 254 FA4| 9 +4

- A¥9edd dxed s free form2 2 AAkste] FaFstal, FFe 2 #IAE ¥

& Z yortexingS 1#7F 383}, sonicationS 208% A Aol clear AE|7F €
% o,

3) AL

1) A2 9 55
— C57BL/6 mice 57 377}2], 7583sto] 60% HFD(IALADAIRE AHH443 AAL
W, P AFEFE HAFAE7IR o9 F A4S AR, Esbndle) =
Ao 4 (250 mL) < ol 43te] AFAH A7
(2) 7o
- oFE Folo o R F vedEiE AAsslan Fol ARk vl e 114 A
shalom, Folie 10 mL/kgl = skglaL, ZHAl  Fo g2 w5 159 54 A
= )

Azl e e B FE EdE 5 438 AP0 mb) =

% 3
To /el ®
o] g3t 8 F3F 1Y 13] 9 W=ZE ZA Foo.
3) + +4
<E 14> &+ 74
Dose (mg/kg)
G High fat Test Dose Vol. Head
rou ea
P diet article frequency (ml/kg)
0~ 8W
G1 X Vehicle QD - 10 5
G2 O Vehicle QD - 10 8
fx=2
G3 O D 400 k 10 8
GO) Q mg/kg
AdEA 1
G4 O QD 300 mg/kg 10 8
(CD
AFHE2 y
G5 O D 300 k 10 3
CILL) 4 me/ke
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&
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S
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Alel= &S isoflurane

o] body fat mass&
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dual energy X-ray absorptiometry
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<X 16> A &5

T Eigcs 9
AST (Aspartate aminotransferase) U/L
H AT Y vtA
ALT (Alanine aminotransferase) U/L
EgFg Aol = (Triglyceride, TG) mg/dL
FZ Y AH = (Total cholesterol, T—Chol) mg/dL
85 A4 profile
HDL—cholesterol (HDL) mg/dL
LDL—cholesterol (LDL) mg/dL

4) $73% T AZ A4

4

— Fo] Fude] 72 a5 S5AF ol 16417 BAS A7 BAL A Aol w
2} 23, 2= JRAIE isoflurane v stell B oz Hojs Ad. do AH
S B A7l diE SEHALE A Wi A9 ol fFE Elegion 1t
W sk AW 2A4E AE AEd 3 s AR Ay ATE AlA-sta o
Az s AAT & AAEE A %S S8 3, 77 d 4249 Al o
s 247 e] A RS AR

A A A7 T = A7 FA (@ /5 A 2 AT (9

@ T A2 HA

— C57BL/6 mice?] @9 s3] PBSE #2l3t § Ficoll-Paque PlusE PBS% &3
o7 A3t 20° C, 203k 2,000 rpm, no breaking o AAETE W3}
At Fol =W red blood cell (RBC) F& 98ty 5 &8 ¥ 7 PBSE
201 o] 2087 2,000 rpm, No breaking 7% A& 3 5 pelleto] RBC
lysis bufferg AHsto] W-gAZ1 § PBSE YolFiu AiEdste]l 450E AA.
Fsd AN F PBSE o]&dto] 13] AlHsta dAdA xR Ao AREsivt AA T
= PE anti—mouse CD45, PE/Cy7 anti—mouse CD3 e, FITC anti—mouse CD4,
APC anti—-mouse CD8 ¢ & A&

— AlEZEE Aduse we Fed T4 ddAMEE 27 Fe blockerg® 10%7F A
g 8te] blockingg ¥ ¥ FACS bufferel] A5 34st F 4TCelA 2HFste] 30%
b WbE. wbgol P A¥ FACS buffers ©]43t 23] AHed & 2%

paraformaldehyde& ©|&3to] A3 T. G Aol Wt A|¥XE= flow cytometerE ©|

F

o
[«

t:



Baody weight gain (g)

Food cons umption (g)

J. =49 folElE= FlowJo V10E o]£381¢ o™, 7}7+2] Th subsetd 7]

sho] 241,

Baody weight (g} on week 8

R 3 Moz Vehicls control{n=3)
B & HFD Vehicle conts

18
16
14
12
10
z |
5
il
it |
T T T T
[ 2 & ] o
Time (week)
—a— Gl NormalVehicle control{(n=3)
—&#— GIHFD Vehicls controlin=l)
—— (3 HFD GC 400 meke (=8
—f— (34 HFD CT 300 me ke (o
—— GSHFD CLL 30 meke (=0
=2 25
cy 20
o
5 o
x -]
E 15
]
4 ki
=
o
34 B
=]
-]
2 3
1 T T T T
0 2z 6 B i}
Time (week)
—&— ] Nommal Vehicke control{n=5)
—&— G2HFD Vehick control{n=3)
—— B HFD GC400 nE ke (n=3)
—o— HHFD (5300 nE 42 (n=h)
—=— (5 HFD CILL 300 me bz (o=
o J =
<IH58> Atrel AHATF

10

L+

FAT

W G1Nomal Vehidls contral (n=3)
B G2HFD Vehicls control (n=8)
[ G3HFD GC400ne s (=8
[ G4HFD C1300 ng k= (n=5)
B G5HFD CT 1300 me'k= (n=8)

2 Body fat mass

LEAN



40 -

40

35 |
o C 30 4
= 301 !
:;‘: 'g' 75
-g‘ 25 -
4]
20 A 20 4
15 T 15 T
0 2 4 8 i} 4 6 3
Time (week) Time (week)
—=&— Gl Normal Vehicle confrol (n=5)
—o— (1 Nomnal Vehicle control (n=5) —&— (2 HFD Vehicle control (n=5§)
—&— G2 HFD Vehicle control (n=8) —y— (3 HFD GC 400 mg ke (n=8)
—v— G3 HFD GC 400 mg'kg (n=8) —&— G4 HFD (T 300 me kg (n=8)
—&— G4 HFD CI 300 mgkg (a=8) —m— G5 HFD CILL 300 mg/ke (0=5)
—B— G3 HFD CILL 300 mg'kg (n=8)
II™H59> AF9 S/
<% 17> Body fat mass =%
Value (g)
Group
Total mass BMC Fat Lean
Normal G1 N Mean 264709 07945 6.1012"  19.5751
) vehicle
diet SD 1.1848 0.1114 1.2540 0.9731
control
G2 N Mean  35.7668  0.8409 13.5717  21.3542
vehicle
control 3 SD 1.9725 0.0797 1.7576 0.9272
G3 N Mean 34.1802 0.8152  11.8517 21.5133
GC 400
8 SD 2.5784 0.0423 2.1687 0.9744
HED mg/kg
G4 N Mean 36.8405 0.8447  14.2209 21.7749
CI 300
3 SD 2.0066 0.0578 2.1651 1.4344
mg/kg
G5 N Mean  30.9005"  0.7845  10.3022° 19.8138
CILL 300
SD 4.1264 0.0915 2.8813 1.8010
mg/kg




<3 18> Body fat mass H &

Percent (%)

Group Total
ota BMC Fat Lean
mass
Normal G. N  Mean  100.00 2.9970 22.9696™ 74.0333
) vehicle
diet 5 SD 0.00 0.3570 4.2332 4.3360
control
G2 N  Mean  100.00 2.3493 37.8282  59.8226
vehicle
8 SD 0.00 0.1471 3.2933 3.3701
control
G3 N  Mean  100.00 2.3954 34.4559  63.1487
GC 400
e 8 SD 0.00 0.2016 4.0489 3.9201
HFED me/xe
G4 N  Mean  100.00 2.2983 38.4828  59.2189
CI 300
8 SD 0.00 0.1915 4.4760 4.5095
mg/kg
G5 N  Mean  100.00 2.5544 32.8511  64.5944
CILL 300
8 SD 0.00 0.2556 5.4785 5.4475
mg/kg
<% 19> Body fat mass =7]
BMD Bone Bone Eat in
Group (o/em?) area volume tissue
cm
& (cm2) (cm?2) (%)
Normal G} N  Mean  0.0928 8.5523 0.4806  23.6828*
. vehicle
diet 5 SD 0.0117 0.4468 0.0674 4.3898
control
G2 N  Mean  0.0965 8.7011 0.5086 38.7405
vehicle
8 SD 0.0057 0.3761 0.0482 3.4035
control
G3 N  Mean  0.0935 8.7199 0.4931 35.2968
GC 400
/ 8 SD 0.0032 0.4353 0.0256 41011
HED mg/kg
G4 N  Mean  0.1039 8.3252 0.5109 39.3894
CI 300
8 SD 0.0182 1.3415 0.0349 4.5960
mg/kg
G5 N  Mean 0.0936 8.3727 0.4745 33.7106
CILL 300
8 SD 0.0090 0.4946 0.0554 5.6155
mg/kg
(1) A Az
— A3 717F Fof oA Tl #EE = TES oy, AlFto] AyHA HFDE A%
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(1) ddsta AAL
- G275 7122 T-ChololA G37(135.13£11.86 mg/dL) ¥} G5+ (133.38+£9.26
mg/dL) o] G2+ (151.13+111.32 mg/dL) ¥ vl w3dte] Fol&tA 7F4Astg e, HDL-C
=) G371 (88.75%£3.45 mg/dL)©] G2(94.00%3.63 mg/dL) v+l Wl +24 7

oj O
.

b

=
=

f

- Gl o7 ASTOA G4, G5o] FoetAl S7F=E e, T-ChololA G3,
G4, Gha-o] 4972 =712 ®el, wd HDL-ColA G4, Goo]l €94 A =714,

o

7<=

Gl L, |k - T4

L1 L

g -4 - A
B T I

4=

S alCIMe T cell population
b

A alCDE+ T cell annllﬂnl

(=)

Gl G G3 G4 G# Gl G2 G3 G4 G5

% ol CDE4+ CDE T cell population

<I"E61> T AlEZ #+x

<X 20> Body fat mass =7]

Absolute organ weight

Body (@) Relative organ weight
Group weight £ — .
. Epididymal X Epididymal
(g) Liver Liver
fat fat
Normal i'l | N  Mean 23.58" 0.9748" 0.4380™ 0.0413™ 0.0184*
vehicle
diet
1e control 5 SD 1.21 0.0540 0.1323 0.0008 0.0045
G2 N  Mean 33.04 0.8716 1.9216 0.0264 0.0579
vehicle
control 3 SD 1.97 0.0342 0.2969 0.0010 0.0062
G3 N  Mean 31.71 0.8514 1.6998 0.0269 0.0530
GC 400
8 SD 2.53 0.0525 0.4519 0.0009 0.0106
mg/kg
HFD
G4 N  Mean 34.32 0.9020 2.2302 0.0263 0.0645
CI 300
8 SD 2.00 0.0503 0.5026 0.0010 0.0117
mg/kg
G5 N  Mean 28.44™ 0.7748™ 1.3671 0.0274 0.0463
CILL 300
8 SD 4.00 0.0849 0.6018 0.0014 0.0155
mg/kg




2) T M= #+x
G379 G5aellA CD4+CD8+ T AZE7F 2+ 1.21£0.91%,
1.46+0.81%% ¥=A Ugted, CD4+ T A¥7F 2 4.00£1.00%, 4.84+1.33%,
CD8+ T AM¥EE 6.69+£2.68%, 7.02£2.26%= G27-| nla) AF =4 4.
- G275 HWwdlA CD4+ T AlZAME= G3, GorolA 974 Aols
CD8+ T AlX, CD4+CD8+ T A FEoHE G3, G5l 27 zto]
3) ¥4

(double positive)

=
=
=

A A2 AF Aol G5 (28.
G2 (33.04£1.97 9 ¥ ®Hlw reetAl Aol FHaskglar,
Fol = G5 (0.7748£0.0849 g)o] G2+ (0.8716+0.0342 g) ¥} vl
Zo] fo8tA ZAHAS. I o 7+ = A S Raus Ao S
Fol M= F94 Aol 3 HA

Z

G

0 =

7 AE
— C57BL/6 mouse®l| 1x|¥2lo]lE 853t
Foletals o Als W3l fat mass, {F X
Aol A AYEZ CILLY] 93 x}o]5 1o

=7t

wol

F3r

Wang et al, 2018).
— Garcinia cambogia= ©T3HE0] AWo=E s
To2X 7leAd d8E2A AdAo] HAS. IAERS AE &
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