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<Abstract>

Mechanisms by Which Ginsenoside Rg3
Attenuates Triglyceride Accumulation

in 3T3-L1 Adipocytes

Hyun-A Ko

Department of Food science & Nurition Graduate School
JEJU NATIONAL UNIVERSITY

Supervised by professor Inhae Kang

Ginsenosides Rg3 has been reported to have extensive pharmacological activit
y such as anti—cancer, anti-inflammatory, anti—diabetic and anti—obesity.
However, the underlying mechanisms by which ginsenoside Rg3 attenuates
lipid accumulation in adipocytes is largely unknown.

To address this question, Rg3 were added to 3T3-L1 cells during adipocyte
differentiation. Rg3(60 uM) significantly attenuated adipogenesis by inhibiting
lipid accumulation in addition to reducing the level of adipogenic protein and
gene expression such as PPARg, aP2, and C/EBPa.

Strikingly, mitochondrial biogenesis and energy metabolism-related gene
expression (PGCla, Nrf2, and SIRT1) were also significantly increased by
RG3 treatment.

We next investigated whether Rg3 attenuated lipid accumulation in mature
adipocytes. The presence of Rg3 caused a significant reduction in triglyceride
(TG) accumulation, as measured by Oil-red-O (ORO) staining. Fatty acid
(FA) oxidation was investigated via a radiolabeled-FA oxidation rate by

measuring the conversion of [3H]-oleic acid (OA) to [3H]-H20 was

_iv_



upregulated of by Rg3 in mature 3T3-L1 adipocytes. Furthermore, Rg3
enhanced the mitochondrial oxygen consumption rate (OCR), especially
maximal respiration, which measured by Seahore Flux analyzer in adipocytes.
Although Rg3 did not significantly increase the expression of browning
associated gene expression in Bt2-cAMP-mediated beige adipocyte, Rg3
prevented LPS-induced down-regulation of WAT browning in 3T3-L1
adipocytes which evidenced by increased UCP1 and PGCla gene,
mitochondrial OCR, mitochondrial DNA transcription factor A (TFAM)
protein, mtDNA expression.

In summary, Rg3 was effective in reducing lipid accumulation in 3T3-L1
adipocytes through by the augmetation of mitochondrial activation and fatty

acid oxidation.
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1. H|OF

19973 WHOM AR A7) vieks X zsfof & ‘Aoz Ao} =
g, FHol kM= S 2141719 ARE ddies AlAs (1] BlRt
< e AT S7HER oyt AW A\ A thAb o] =, ellvA 9]

A4 Ee oy anle] AT Aod o duk [48, 491 ofH 3 oA thAk

N©)
S
—_
<L
i,
A<

of wmaw fuete] Hivt §F¥E FA424%, AR 27.7%°]
T B FHES FAF 124%, A 84%°|H, o|FALAEFT FHES @
Al 22.6%0°]tk. wheEbA HIRE Q1gRe] Fb= AAIAIAS EAE

20.0%, °]
FH3 gk aenE, nug qustn A8 9% ATE s Fa
2

i o [51, 521



2. X|4lA| 3 (adipocyte)

ke U el M9 2u7t BREL o] F W AMAEI} RS sHUA
MET7V 574k Hyperplasia B2 A RHA|EZ ] A& 02 Mol A7|7}
< 7Fék= Hypertrophy ©] F7FA 9] wlAU S = ]l3}o]

%
HlRe A QRS pEel A wlwhe AEe] AREA FEolq Awzd

Aol YHE EAss ARATAL) AALE 25 SAeA ¥,
AZ W AT A5 45T AYAEE 433 542 2 8
[54].

adipogenesist= "]&#3tE AW A4 ¥ (Preadipocytes) 7t 9713 &3l A
&gk A A E (adipocytes) 2= W 3E &= #A4gS wekrh [55] , AAMEE
A1A A L ooy A] 8 F-Ho Fo3 IS s AEE 53H AEo
U AATAIE FEstomyy AststA o s dad AAER
wstE = HAol M= v A 1A H A A L] ol &
S7He sHket [56].

a
Jo
2
D)
10
(2
[4 1

3. XM=t 2ASE FALIKX}

3T3-L1 AWAE= AHFAE A olA o T 223 HdARRIALS o] %
S3te] BalEwa AAEY, AT U FAALS =243 3T3-L1 AWA 7
M ¥+ DEXA(dexamethasone),  IBMX(3-isobuthyl-1-methylxanthine) %
insuling #-F3% MDI S2& ZHH IS Agstd AWAxE E37F S3lEt
|ZE3obes ad o S22 adu g9 A
ARIAFE O] BoagS Sall o] FolAA "k [57]. A HFAIEAA A A

X2 B37F ¥He= #HgLS AuAk prostaglandindt 22 ligand”’} PPARy

N
ok
BN
Y
o
M
ot
rlr
v
it
>

(Peroxisome  proliferator  activated  receptor =~ gamma)®ll Agtalar



glucocorticoids®} #2 S =29 C/EBPB (CCAAT/Enhancer binding protein
beta)2} C/EBPS, SREBP-1c (sterol regutory element binding protein) © 2}
f3A wo] AlFsHAl ®}h [68-60]. 1] Zhzbe]l HA} Qlxli= FAS (fatty
acid synthase), ACC (acetyl-CoA carboxylase)E H|F3&}o] thokal x4 thAL
of #teE ®Ae wdS At odlyA thated Fag 9ES g Ao

= 494 Ay [57, 61, 621.

3-1. PPARr, C/EBPa

PPARy (Peroxisome proliferator activated receptor gamma), C/EBPa
(CCAT-enhancer-binding protein a) v+ A"AFMEAA AFAELZ E3}7}F
= HAHAAM A3 ®Hoh [63, 64]. E=3, PPARy®t C/EBPai= leptin¥}
adiponectin 5 AWTAH FHAAELY HdS Fdst [65]. 5A ligandol <
gk PPARy¢H C/EBPa®] Fd & AAgo = AUqdS A A vt &

Be f= 3 5 A [66]

ftlo

3-2. aP2 (FABP4)
w3k o]l#|gk HAeIAE 213k adipose-specific A AF¢l aP2 (adipocyte
protein 2)¢] W&ol HFEHtT} [67]. aP2 (adipocyte Protein 2)= FABP4
(fatty acid binding protein 4) &tx &2 7]% &t [68], WAk wkA] o+
wAg F2 WA xS} dAAEA FHHEHT.  aP2 (adipocyte Protein 2)
= AWAEAA 7Y FHESE G F shufo] i, adipogenesiss <t PPARg

o] M S §xshA "l [69]. o] B AL GHx EslolL} oFER A
3



3-3. nrf2

Nrf2 (Nuclear factor erythroid 2-related factor 2)&= AlbzolAlA NFE2L2
Fraztel ol FYEE= AARIA otk [70]. WERE, Nrf2 HAMEA daks
ARE(antioxidant response elements)®} ZA3gtsle] A3l ~Ef 2~ whs F-4A}

of e =43 (711 2ga dats whe FAe] vl 2E 2de F

.

) M FAAES FAF [72]. Nrf29t thE AApelx}e] 2go A AET
2o otk ¥k FA) [73]. T3 Nrf2e] Wde copdet ##Ho] Utk

[74]. #AF MEFANA Nrf2 &do] AE S22 9 APAom Aol o
o siRNAC] 93k Nrf2 @& oxl= & oFEd 93k Alx AbES F7HAIZ
t} [75]. Nrf2 gAlo] AhR(aryl hydrocarbon receptor) A& Z =3t *|q

e A & 5 gvkal BaE v [76].

3-4. SIRT1
AE ) el sirtuin familyd 7709 @A S W A ZW e SirT1&
NAD ( nicotinamide adenosine dinucleotide) dependent deacetylas ©]t} [77].

SirT1e Wit 2s, =9 443, =3t 2 FH8% 22 & AxHAY

1

ZAo] #Hojdt= @ whwigoltt SirTle] TR aoe p53  p300, Ku70,
forkhead (FoxQ) transcription factors, PPARy, PGC-las ©|t}. %3k PPAR
¥t PGC-1a®l & opAldst= FhollM o] I=gAd/FEs d=5 £dsta,
wAlol wkgato] mA A Ao A o] AS g} [78-84]. EF SirTl
& A B ArsE AaAZIW, SirT1e] #dd 2 PPARe®] 2dS fE3)

3 [85], ®lE}A| E A UCP2(uncoupling protein 2)& Z4d3}e] <l&dl HH|o

3-5. PGC-1a
PGC-1a (Peroxisome proliferator-activated receptor gamma coactivator

l-alpha)= Abgrel Al4 PPARGCIA #dztel]l s ¥ = @odolty [87].



PGC-1a (Peroxisome proliferator-activated receptor gamma coactivator
1-alpha)= HAR20 (human accelerated region 20) 2.2% <& At} [88].
E3H PGC-lax olyA thAtel #oste FAAE 2dsts dAR QA
(transcriptional coactivato)©]t}. o] A2 nEZ=glo} AT FH £H9I
Ztolty. 2ol A PGC-lagte @do] Ad= A9, waxibo] Ao
2 HA3HETE ARl v, o] wwAe & 484 (nuclear receptor)$]

}
PPAR-y st &a-g3te] o] vuldst ths AAbelAe] FEa§S 7H5aH

gt [89-91]. PGC-lat T3 S Z4sta, Alxe ZdlzHE 48
A5, S dovl=d wold 5 dn Brb olyt F(glucose) THA

of #oste FHAAY] HAES ek BoE dEA Aok [92]

HZ AFdAE PGC-1la7t 48527 2ld] B-aminoisobutyric acid &
Atk A ekE ATt WA X Wkl 4] 2] B-aminoisobutyric acid®] &3}

v WAL A EAA ZAALAEEY FolH FrAe] WHE FIHAIZIAL in

vitro ¥ in vivool FFHEZ A B-2tstE S7F A7t} [93].

3-6. UCP1

UCP1 (Uncoupling protein 1) =2 ZAAWZZ (BAT)A 3= 1
EZegol YR v % duwldolnt gk ATP §4& AbstA <Qikst=
H st d olyxE BE Azt 1 A3 UCPLS & HAo Fagh
st [94].

AT A mEWH micedl HIAHAE= AFEEe] UCPl @dS o
stz Hol A APGAETE FHrE o] vk [95] UCP13 &g A-EollA v
e

gAY Fad v- s & 5 Add 961

12 o

=

3-7. TFAM
TFAM (mitochondrial transcription factor A)<2 HMG(high-mobility
group) ©r¥ Al FAdoltt. TFAMS mtDNAS] AAFelIxlo]w] thAale] F4=



A AEE sk dEMEEA [97], itk ATP Athe PlEZ = o &
T oAl &8ty "ol mEFZE=gok Als(genome)o] FAIE AGAQ
A%l Fasith. TFAMS mtDNA 9 238t mtDNA  AAF 74,
packaging, A 7] 1S Z2AsHA mtDNA AbEe] 4= 24 Fx 2 ATP A

Abe] f-Ao AA el gEs dhr} [98, 99].

Aupz2 o= WAXE(WAT :© White adipose tissue) ¢F 222 BAT:
brown adipose tissue)®] F 7FA ZF7F dr}t [43]. AU A =S A FstE A8
= ot WS oy widke] FRlow dEA i, wdgowmY
AZGoZ dlEva dEA Ak [100]. 28y dAaxwe 2o 2 RE A

< dyx s aAgoer AFsts thild E2 AAAA AAE w5t

FAREHE B8-S Frha S Ak BA Aol Aw EAsE A
om SEHd ZAAWL] [101] A AFATNA AAAANE oA
DAARA LI A F 5 Aol wuHT [102]

st ER3 Ao wZo] os] wWAXH A Eo ZAMA e FF5A
of WAL, olH@ AT AW oA 2zt FAHND AFZFF A
AL o S odnk [103] Mol A AWAE GA ZALYALL FAE

AUAE AW UCPIS 2dstal [104], BMP7, ANP, FGF2¢} 22 t}<F

g AArd A Sl oS oA A APAER i 2 5 AL, THeA

inrisin, 7kl A FGF-21¢] #H| o] nEZ=glole] 4 Hal ofyg nEZEZ=
o} o] EAAS Axel mtDNAS F7F 71HE Ao=w HusEdct [95]

wE, H2 ole] Bl He mt DNA AHESGE v, 4249% 9 g 2

e oheFR Ay dE o] dvkar B s ARk, ofdl e A& v



Ure A1 A e skvt [105, 1061,

($)]
] 1]
>

¢4+ (Panax ginseng C. A. Meyer) o QoI e sbm Ay
7} (Araliaceae)®] <14t (Panax)oll &38le thdAl ZEFZ olA|oloA =

W)
T
off
o
off
o
<

o

BalE 24 Ginseng radix)e] kil gkt} [107-109]. A4k = d

olo] ofy] AWE dwrstAY Amet=d AREEo] gkt [110] =3 A4
b ol mel g4k Matow EREe]l Xt [111].

a2 Fo A FAE Flle] AFAEed ofE] wWol AgtE o] show, XA AL
o] =(ginsenoside)7} F8& 7154 FFEUS dEA AT [112] FAHGHLZ,
9do]: hongsam, Korean red ginseng)e 3tefe] dFo w24t Panax
ginseng C. A. Meyer (5553 Araliaceae)S 2, 199 F7|= A
DA wkEojXt [113] Aol waw, $4HS WAk} Hlaste] diid o s

k]&tdo]l F Aow HuEth ol dAHsE ot AEHE T4t

ol e Mg AR AEdoR FHHE SFETd A mAo]l =8 4

N
N
N
Lo
=
fr
Mo
oX,
Sh
il
o
o

x,
it}
)
—
—
o2}
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S
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)
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6. Ginsenoside Rg3

A e AFo] = (ginsenoside)= <1 ZE|Eol= ZE]FAbo]=olzp Egto]H

Az Agolth ol AL sEEe A & HaE 4

._'i_
Asto] FESE heRs) wsol ) gy PR Wt dojut 3

121]. A =AFo] =(ginsenoside) &= %2 ATE FalA dAHEFTA JA
[122], &4t3l &3 (Bae and Kim, 1998) [123], & xzd&<t [124], &3 73}
g A [126], FEF A N27], 5 IR APH o] a5l

Aabell 5o = WA mAtl =Rt Aoy, WA T7E, Fakst 59 &
oM Eed g ol AFH ol Atxd AHS AT Aol B4
o] mokxlar At [128]. o5 ZAmAtol= Foll A Fate] T A olA 1

129]. Ginsenoside Rg3+ aglycone 20W  $1Xx]¢] chiral &4 23t
20(S)-Rg3¢} 20(R)-Rg3= & ¥t &3 A x:Alo]= Rg3% Rd, Rbl, %
Rb2¢} #Z-2 PPD ginsenosides®] €A glol o] += A4 ot [131]

HZY Ao WEW JdAMxAlo]= Rg3w A 2 Fgde], IFEF

A, 7 Resgy ANEHS 2g

EAN

-
9 Bl S el HHAW ey BHL AAw vt

(%)
O‘J
S
S
I
At
Lo
BN
rd
rO
-
=2
>,
£
v
AN
)
D)
oZ

H
RE g atell tHe A, 2e]al Rg3el mlEZE=Eol &4 Sl e AMAY
sb 71del i A ofA FE5 AAoln [41, 421
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RE AE wjy A3H9E EEFS SPL (Seoul, Korea)ol A +)stsdct. 3tst

24 " A oke Ty WAE A %= 3 Sigma Chemical Co (St. Louis, MO,

2. A|=29| F=H|

Ginsenoside Rg3+ Sigma Chemical Co (St. Louis, MO, USA)°l A 43}
N1, FF FE (4Omg/mDE DMSO°| &3lstar, -20°cel] B3} Fig.l
< Ginsenoside Rg39] &A1 xE HoFrh 2 Ao A48 RGE 69

o S 24ske SEEHE e FAEEEA T7IAAEE (Seoul,

op

Korea)dl Al T+ st A}-&314

2-1. AlgY F&

RG &% 10gs 3x%5HS 100mLet E§3tdich. thgo=z 7Htef
(Whatman, Maidstone, UK) 3l &8 92 5, ol& 4 AXAAH &2
FEES A HFH R, MES 625mg/mle] FEE DMSOo| &3A7)
A AER AREHAT
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Figure 1. Structures of ginsenosides Rg3.
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3-1. o884 54

1) TPC (Total polyphenol content)

RG F&E9 % Z¥¥+ 3% (TPCO)2 Y ¥ Folin-Denis W [132]<
E3lo] =43t Al Z(10mg/mL, 5mg/mL) 10ul 2 1M Folin—ciocalteu
phenol reagent (sigma) 75 plS 96-well plated] 2+ welloll H7Fgk 3 A &9
Al 5T RESAI AT 4% Na2CO3 &H5 whg=of 75ul H7tstar, 1X3t &
F RESAIZI AL dRHlE Ed I AAE AFESH] B FH ®HEstAT &
Fr= 233 B354 (Molecular Devices, San Jose, CA, USA)o| 2] 229

720 nmoll A =A 3ttt Gallic acidE EF=E4A=E 1, TS v

2

2) TFC (Total flavonoid content)
RG F&E9 &£ ZgRwole g (TFC)E Wa I Moreno et al HHH
[133]= &3t FA3A Y. Al =(10mg/mL, bmg/mL) 20ul ¥ SF5 100ulE

&3t3te] 5% NaNO2(Sodium nitrite) 6plE H71stal EES A 2204 6%

7 S A AT 1 3 10% AICI3(Aluminium chloride) 12 ulE #7}éto] 5&
bAoA WAL o F 40ul IM NaOHE % 7}8hal 510nmol Al Wk
E FH=E =4 4 cateching XTEHEE 393, ATFAS viEg L
2 F2EY T FYHRolE FHS FAA

RG #'Z¢] Ax=Ate]= Rgl, Re, Rhl, Rg2, Rbl, Re, Rb2, Rg6, Rg3, Rh2
o FEFE BHsH Awe STk 7718WME ol &8k ARl A

2o
T
VAblE QRS 3229 & Ay F49E9 203nmel A Y BAL sk
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Table 1. Condition of LC/Mass for analysis of ginsenosides

g2 EX
Fh 10 uL

A&7 93 203 nm

e 2= 30°c
o] 54} At ER%F B oMIEUEY
o 1.0 mL/3-
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3-2. Ax WY " ALAE £3}

Ao A Algw"  3T3-L1 AHHATFAHAEE  American Type Culture
Collection (Manassas, VA, USA)oA F<43tAt}l. Dulbecco’'s Modified
EaDCRT Media (DMEM, Gibco BRL)®| 1% Penicilin/streptomycin (P/S)}
10% Fetal calf serum (FCS)E #7tste] 37T, 5% CO, ZxdstelA wjdat
Atk AEFY S wE RAE S Y] fste] A Y wEks
uf  24-48A17wieh AAjstd o Mol UErE oF 80% Y uw At W&
(Subculture) S A3+ th Confluence El7F 2 wj7b4] wj kst So] F3}a
7171 #13Fe] 10% Fetal bovine serum(FBS, Invitrogen, Carlsbad, CA, USA)
= A AE wgka] o, 48A17ko] At £ (day 0) 500uM IBMX, 1u

O

A

M Dex, 2nM insulin (MDD# 10% FBS7} #7}# DMEMoIA F&&5% 3
A AR T 48AIZF FF 3 = E SFATE 48417l A $(day 2), 2nM
insulin (MM)¥} 10% FBS7} % 71¥l DMEMO A F=&&E3 37 A X & 484
et wgstd o, Aste 3 Am7kA] 24-48A1tmkth wiA| S ulgkekd
t}. Lipogenesis =, A 43t WA Zo A Rg39t RGE A& 749 484 7to]
A 3(day 2) 2nM insulin (MM)3} 10% FBS7F % 7Fe DMEMAl A A <%

l

o

AGAZEZE 2 wj7bA] s gt aL, At AUAER 9 E $ Rg3E 3¢€F
¢ A A skdvh. WA = 24-48A) vt w g8}l th. HepG2+ Korean Cell Line
Bank(KCLB, Seoul, South Korea)ollx ot} Dulbecco’'s Modified
EaDCRT Media (DMEM, Gibco BRL)%l 1% Penicilin/streptomycin (P/S)¥}
10% Fetal bovine serum (FBS)E H7tste] 37C, 5% CO, Z7dstoll A wiek

3} a1, Fatty Oxidation Rate & 2 AF83}4

3-3. AX AEE FA (XTT assay)

Rg3¢} RG7} 3T3-L1¢] Al AEE] vA= %S Ast7] 93 XTT
Cell Viability assay (Cell signaling Technology, Beverly, MA, USA)E 43
stA Tk 3T3-L1 AlX2E 96well-plated] 100ul®] 10% FCS<} $HA 244 g9t
wgstd o 1 %, 7 wellvbtl Rg39H(20,40,60 uM), RGE (30,60,90,120,150
ug/ml) EEEE A X5t 244 F FF v ST
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control group®ll= FCSW 7}t 21 3 WA & freshdt media® &%
H2 wEe| 53 7} wellol XTT detection solutions 50 yL 3 7}shal 3759

A 3AIE s wiket = 23 FE=A (Molecular Devices, San Jose, CA,

-
wm
=
=
Lo
%
=
o1
S
=S

S

3
>
ool
o
k1
Ll
Ay
o
ol
ol
3R

Oil Red O(ORO)Z HAHS ALLstTh AMEE  96well-plated] Rg3<t
(10,20,40,60 uM), RGE (30,60,90,120,150 ug/ml) sE=H=Z X x| s}HA F3}A|
A, T3 E7F B9 ME+= HBSSE washing shSlaL, AMEZE 314G A 7]7]
38 10% FormaldehydeE #H7Fstil A-2oA 1A7HsF B AAAY, 1 5
FormaldehydeE A A3tal 60% Isopropanol® washing 3 %, 10% formalin
o7 AoA 3083+ GAIZ Fo] Oil Red O working solution (sigma,
Oil Red O 0.7¢S 200ml Isopropanole] =¢1 fHog Z=F39 64 H|E&EZE
28 & 02ume 2 Filterdt §M)oz 1087 A5t H20Z 4 washing
ST A E AXE CKX4l =% dv74 (Olympus, Melville, NY, USA)el
A #AZegl o, ORO 92 okS 100% Isopropanol® F&38le] |2 =2 %S

F4 % 500nmol A =4

3-5. # AR (mRNA) 43 5 F<

B3l #3 AE= HBSS® washing3dte] Trizol(Invitrogen, Carlsbad,
CA, USA)S AHE3te] Axolx RNAE FZ39th. I $, RNA F%+
NanoDrop (Nano-200 Micro-spectrophotometer, Hangzhou City, China)ell 2]
) ZAFAY. 1 uge] RNAE 20 uL(iScript cDNA Synthesis kits, Bio—Rad,
CA, USA)e] H3 2 cDNA synthesise 3ttt FdAx 9d 5L Real
time PCR CFX9 TM Real-Time PCR Detection System, Bio—-Rad,CA,USA)
= o] &3le] FA313 1t Controle 36B4, RPLPO (Ribosomal Protein Lateral
Stalk Subunit P0) ¥+ HPRT (hypoxanthine guanine phosphoribosyltransf—-
erase)E AF&3FA . mRNA sequence 32| YEUYSITE

_’|7_



Table 2. Primersequences of the investigated genes in a RT-PCR

analysis
Primer Primer Sequences
SIRTL Foward | DNA -GG TAT CTA TGC TCG CCT TGC
Reverse | DNA - AC ACA GAG ACG GCT GGA ACT
36B4 Foward | DNA -GG ATC TGC TGC ATC TGC TTG
(RPLPO) | Reverse | DNA -GG CGA CCT GGA AGT CCA ACT
UCP-1 Foward | DNA - AG GCT TCC AGT ACC ATT AGG T
Reverse | DNA -CT GAG TGA GGC AAA GCT GAT TT
PGC-1a Foward | DNA -CC CTG CCA TTG TTA AGA CC
Reverse | DNA -TG CTG CTG TTC CTG TTT TC
N2 Foward | DNA - TG GAG AAC ATT GTC GAG CTG
Reverse | DNA -CT GAG CCG CCT TTT CAG TAG
TFAM Foward | DNA - GT CCA TAG GCA CCG TAT TGC
Reverse | DNA -CC CAT GCT GGA AAA ACA CTT
PPARY Foward | DNA -GG CGA TCT TGA CAG GAA AGA C
Reverse | DNA -CC CTT GAA AAA TTC GGA TGG
CEBPa Foward | DNA -GG TTT TGC TCT GAT TCT TGC C
Reverse | DNA -CG AAA AAA CCC AAA CAT CCC
AP? Foward | DNA - AG CAT CAT AAC CCT AGA TGG CG
Reverse | DNA - CA TAA CAC ATT CCA CCA CCA GC
HPRT Foward | DNA -TT GCT CGA GAT GTC ATG AAG GA
Reverse | DNA - AG CAG GTC AGC AAA GAA CTT ATA GC

1) SIRTI1: sirtuin 1

2) 36B4(RPLPO) : Ribosomal Protein Lateral Stalk Subunit PO

3) UCP-1 : Uncoupling protein - 1

4) PGC-1a :

Peroxisome proliferator-activated receptor gamma coactivator 1-alpha

5) nrf2 : Nuclear respiratory factor 2

6) TFAM : mitochondrial transcription factor A

7) PPARY :

Peroxisome proliferator-activated receptor gamma

8) C/EBPa : CCAT-enhancer-binding protein a

9) aP2, FABP4 : fatty acid binding protein 4

10) HPRT : hypoxanthine guanine phosphoribosyltransferase

_’|8_




ro,

Z4d FF &2 (Western blot)

A sl HHE Gl By FEs Flstr] 9 Western blots A
Alakth. 6well-plated] Al v FEo] &3t AEE HBSSE Washing 31+
2, RIPA buffer(Thermo Scientific, Waltham, MA, USA) % Phosphatase in
hibitor(10x) ¢} Protease inhibitor(100x)& 150ul 2 % 7}8}il scrapperg ©]-&
sl Iml tubeoll &4 Fol Iceoll Al 1024 33]o ZA A3 9ok 32
st 34 % 12,000 RPM, 4°CollA A4l Fgste] S oo dulds A
gz == Aeksl7] 98] BCA Protein Assay Kit(Thermo fisher scientif
ic, IL, USA)E A}-&3}tl. BSA standard®l 559 @M d-S 48] 96pla
teol] 10ul® #7Falth. =2 ¥ BCA buffer (BCA reagent A<} Be| H] &S 50:
12 sto] &3 &9E 200ul® H7bstol Aol 30&3F vbEAZT. 2
%, 562nmell A R EE St A diAE -70°Ceol A Bt
o AgE GwlE samples 100°Coll 4] 5&7F heateing blockol A 7143}
1 %, 10% SDS-PAGEE Ah&sto]l d795S AArlste] @ ds Ak
mel EEstan. @ AdS A7l ¥ PVDF Transfer Membrane(sigma)
© 2 Transfer A|Z . Membrane< 5% blocking buffer(non-fat dry milk<2}
1X TBS-T< 1:20 v&2 &3 &M= Ao 1A%k blocking 331
I % TBSTZ 584 339 Z* Washing 3532, 12 antis 1,000:1 H] &
2 4°ColA] over night(12-24h) 3|FAt}. over night & TBST=Z 5% 33]
of A% Washing 3531, 2% anti& 1,000:1 H] &2 38]A3lo] A -Zo|A] 1A7F
HES- Al AT 1 & TBSTE 584 33]o] Zx Washing &5 1., ChemiDoc(Bi
o-Rad, Hercules, CA, USA)S A}83}e ECL(Western Lightning) &0 =
e g3t @3S HE3F9 T phospho-AMPK, AMPK, PPAR, UCP1, TF
AM % B-actin &A= Cell Signaling Technologyol A 943t aL, aP2 3FA)
i Santa Cruz Biotechnology (Santa Cruz, CA, USA)l A <3kt

3-7. Fatty Oxidation Rate Using [3H]-OA
Fatty Oxidation Rate= A Moon et al., Olpin et al., Kang et al.o ]3] ©]

ol HxE WS Foto] ST [134-136]. =3 3T3-L1 A% A=
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oF Qe FFAIEZFQ HepG2E ol&3te] WAles SAHSAY 43 A
of DMEMOo % AxE wa] vtk 2 F [3H]-OA (Perkin Elmer,
Norwalk, CT, USA; final concentration of 05 Ci/mL)E BSA (sodium
oleate - bovine serum albumin) & 3A 400uM<e} &3 st & Ao FH7bsiar
2A)131-& <t Incubateoll A s Fekdth. 241%F F-ol [3H] BAbs g WiAE
stalar,  100% TCA (trichloroacetic acid) solutions AF-&3to] 2 A7t}
A 5 gy AEAs 47 98 6N NaOHE #HE 5%7F 0.8-1.0N°]

2 FH7rekd. 1 Fof, A5 9dS Dowex ion-exchange resin (Acros
Organics, AC202971000, Geel, Belgium)® A2 ZHS E3A1A [3H]-H20

= X3 3y WAsS MicroBeta Microplate counters (PerkinElmer,

Norwalk, CT, USA)el ol& =7tk

|

3-8. Oxygen Consumption Rate (OCR) by Seahorse

nEZ=gof 38 84S SA3] f8] XF24 extracellular flux analyzer
(Agilent Technologies, Santa Clara, CA, USA)E A}-&3}le] 3T3-L1 A Al
¥ 02 725 =74 dd. 3T3-L1 AlxE Azted ="o] ¥ seahorse
microplate (24-welDell &3}7F 2 wj7hA] v dstd . 2 Fo] AEZE Wellol
designel 27 Rg3(60ug/ml) 72A]7F& <t LPSE 48A17F&<t cAMPE 124]3F
soF DMEM¥} $H7 v FsiF=At}. | EZ=2]o} Besal Respiration< # %] &}
A AEAAM FZFEAY. 2§, ATP 3d&Ss FAs] 96
oligomycin (oligo, 2M)°. 2 A ¥ = 7] 3},

Maximal Respiration< =} FF3 Abstd QQ4kste] shehs AjpAQd
FCCP (carbonyl cyanide 4-trifluoromethoxy phenylhydrazone, 0.5 M)2] # 7}
sho] @ 7HE AT

nEZE=glof 8L antimycin A (1IM)9} rotenone (1IM) (A + R)o] %3
o7 AgGEArt OCRE @A Fxol o8 F+3% 3 pmol O2/min/ug
MAZ ZAE AEe] FEA ME e Al A wjde 02 FES

F2Y oA AL AT
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3-9. Immunostaining

MIEZE 24well-plated] A AW &Eetol= Ao wjekal At 24well-platecl] A
(day 0) MDI®} 10% FBS7} 7F¥ DMEMOIA Rg3& 7 A * $ 484 %7F
St B3 2 E shadth 48 A[zto]l A $(day 2), MM¥ 10% FBS7F #
7t DMEMe Al Rg39F 37 XA $ 48A17H5 <k vldstslon, day 6 744
24-48A 7otk WA & Wttt 2 F(day 8) FBS-DMEM 2 Rg3¢t &7
LPS AA(100 ng/mDE siF91oH, o]& FHol cAMP A A(0.5mM)E @ 5L
TAIZE 3o HBSSZ Washing 3 $ 4% Fixative Solution (nvitrogen,
Carlsbad, CA, USA)E 2% = 3gAste] welld 300ul® H7bstdch. 1]
parafilm®. 2 7+il - 4°ColA] overnight 3t} t}S4Y, PBSE Washing 3F
o] Blocking= 35=%13l, Primary antibody (HDAC9)& 37°Cell A vl k&l =

o Secondary antibody(Goat anti-Mouse IgG)Z 22| 1A 7+ v %3}

Rl

2 o

71 %, PBSE Washing 3l %o DAPI solutione %7} Fo cover glass
o mounting solutiong 7+ AJEjel A MEE &A FACH T o G
A 24X7F ok A AlA FATh

olu] %] += Laser Scanning Confocal Microscope (& do]Ax&n)E A}

St FgstaA

3-10. B4 ¥4
RE NP AHRE HFFEF 2 2H(Standard Error @ SE)E UEH L, B4 &
A ZA AAE Tukey HE+ DBonferroni®l Ut% HILHZER t-testo}

ANOVA (&%l = o]l &4F £4)E ol&sto] sdHUT. 4 Ao &
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V. 94+ A3

]}

AHRG) F&29| 3T3-L1 M=Z £35} AN S

1-1. 3T3-L1 Al X tha AIEX AL 59
FHRG) FEEY AE AL 89S dotEy] #18] 3T3-L1 AL FAE
= ALg3d Y 24 FEELS 2,3-Bis-(2-methoxy-4-nitro-5-sulfophenyl)-
2H-tetrazolium-5-carbox anilide salt (XTT) 4] Aol 24A17F &< wjgs
Atk 27 204 E F ko], $AFEES UE dor 79

AEEo] AAl HaskA Skt

&

o= Al

!
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3T3-L1 cells
1251 ns.

1unu-—4+——§-1rff§“~§

75

Cell viability (%)

NSO
°© & o

50 100 150
RG conc. (pg/ml)

o

Figure 2. Effects of RG on cell viability in 3T3-L1 pre-adipocytes.
The culture of 3T3-L1 were treated with 50-150 ug/ml of RG for 24h.
XTT reagent was added 3h before measurement of OD 450 nm. Data are
expressed as a percentage of the vehicle control (dimethyl sulfoxide
(DMSO)). n.s. represents no significance. Data are represented as the mean
SEM of three independent experiments. Values that do not share the same
superscript are significantly different, as determined by one-way ANOVA

(p < 0.05).
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1-2. 34 RG)4 3T3-L1 AW A XA AL B JA &3

ARG FEEol AYABES AA & F A=A LdobrRy] 98 3T3-L1
AE7E E8tske ¢ RGE A A8 o] A2 8Y &< IAHAY. RGE
7 #(30,60,90,120 ug/mh = o Fwj@de= FEsl=d, 1™ 33 o] A

Wt(lipid droplet)7b #H4sk= As & 4 2™, OROIl red O) F4 <&

h

SAYS o TG(triglyceride)®] 4S dA3] a7+ 3L AT +
AT (L7 4)

L o7 mRNA 23 94 &3+ gPCR(quantitative PCR) © 93 ZAHA
Ak RGE AAYPS W, 53] 120 ug/ml = PPARy (peroxisome
proliferator-activated receptor gamma), aP2,FABP4 (fatty acid binding
protein 4), C/EBPa (CCAT-enhancer-binding protein a)oll4] X8 AA F7

A EE S FoskA A (21" 5)
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10X

Red ginseng

Figure 3. TG accumulation in 96-well culture plates was visualized.
3T3-L1 cells were seeded and induced to differentiation in the presence of

DMSO (vehicle control), RG (30-120 ug/ml) for 8 days:
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120+

o
g

ORO (% of control)
NN
i

o1
O D
RG conc. (ng/ml)

Figure 4. extracted ORO staining was quantified (OD 500 nm).

3T3-L1 cells were seeded and induced to differentiation in the presence of
DMSO (vehicle control), RG (30-120 ug/ml) for 8 days: All values are
presented as the mean SEM. * p < 0.05 =*+* p < 0.01, *x* p < 0.001;
wkxx p < 0.0001 compared with the vehicle control (DMSO treated cells)

by one-way ANOVA with Bonferroni’’s comparison test.
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3T3-L1 cells 3T3-L1 cells 3T3-L1 cells

g 1.75; < 2.25; %

E 1.50; - %gg £

= 1.25- E 3

& I v 1:804 o

E 1.00- o 1.25- E

o 0.75- g 100 o

2 0.50- s ] ¢

I 0.25; S 0.25- 7B

e 0.00+L & 0.00, é ¢ 0. Z
Q@@Q}Q@ %,bﬁhﬁqﬁﬂ_ Q.@@Q‘%&
RG (ng/mi) RG (ug/mi) RG (pg/mi)

Figure 5. adipogenic gene expression of PPARy, aP2, C/EBP by
qPCR.

3T3-L1 cells were seeded and induced to differentiation in the presence of
DMSO (vehicle control), RG (30-120 ug/ml) for 8 days: All values are
presented as the mean SEM. * p < 0.05; *x p < 0.01, **+x p < 0.001;
k%% p < 0.0001 compared with the vehicle control (DMSO treated cells)

by one-way ANOVA with Bonferroni’’s comparison test.
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2. olstety 5y

2-1.

TPC (Total polyphenol content) & TFC (Total flavonoid
content) A

(

RG F=&59 % 3

s}

s =S 236 mg Catechin/extract go] L
g Rryole Ik

=

rlo

==
&

il

15.36mg Gallic acid/extract go] It} (3 3).
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Table 3. Total polyphenol, flavonoid contents of Red ginseng extract.

Total polyphenols, Flavonoids Contents

Red ginseng extract

Total polyphenols (mg Gallic acid/extract g)

Total flavonoids (mg Catechin/extract g)

2.36 £ 0.01
1536 + 0.57
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2-2. A A =Alo]l & AE HA

ARG FEEY AAmAlols F FEFS EASIAT A xAlolE F
Rble] 0.38 mg/mlz 7Hd Fo] gHfHol AN e, Rg3(S)7F 0.17 mg/ml=
T HAZ wekth (#4)
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Table 4. Ginsenosides Contents of Red ginseng Extracts

my

(2D)DAD Ch1 DAD: Signal A, 203.0 nm/Bw:4.0 nm Ref 360.0 nm/Bw:100.0 nm|

50+
25+ £ * o«
J - ERE | o 2
1 é: : E;’::m | |n|‘m §l i'
6 — | Lo Ml AL B oy ULk
10 Tlﬁ 2|U I 25 o 3|0 3|5 4|D I4_5
min
Ginsenosides | mg/ml
Rg1 0.11
Re 0.11
Rh1 (S) 0.08
Rg2 (S) 0.09
Rg2 (R) 0.14
Rb1 0.38
Rc 0.14
Rb2 0.11
Rgb 0.02
Rg3 (S) 0.17
Rg3 (R) 0.09
Rh2 (S) N.D.
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3. Rg39| 3T3-L1 M| =3} AN S

3-1. 3T3-L1 Al Xl I AE BE 59

Rg3el AZ AF 582 2AE719)80 3T3-L1 ARATALE Agstart
Rg3+ 2,3-Bis—(2-methoxy—-4-nitro-5-sulfophenyl) -2H-tetrazolium-5-carbox
anilide salt (XTT) &4 del 24A17F st v AT 29 6914 = 5 3l
%o, Rg3% T2 o %ol & FolE AL AEFe| A s 2

ot
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Figure 6. Effects of RG on cell viability in 3T3-L1 pre—adipocytes.

The culture of 3T3-L1 were treated with 20-60 uM of Rg3 for 24h.

XTT reagent was added 3h before measurement of OD 450 nm. Data are
expressed as a percentage of the vehicle control (dimethyl sulfoxide
(DMSO)). n.s. represents no significance. Data are represented as the mean
SEM of three independent experiments. Values that do not share the same

superscript are significantly different, as determined by one-way ANOVA

(p < 0.05).
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3-2. Rg39] 3T3-L1 AW AEA AF AP A &3

Rg37F A8 S A & & de=A goprr] 93] 3T3-L1 A=x7t #3}
st &< Rg3& AXeAnt o3 8Y &<k P HArt (297) Rg3& A
2](10,20,40,60 M) RS @l ORO(OIl red 0) & © 2 TG(triglyceride)®] %%
= dA43 HAa7e As AT F Udd (27 8A8B)

t}&- o7 mRNA 23 x4 &3+ gPCR(quantitative PCR) © ol&f Z2A
Hoow, @A de S Western bloto] o8] AAEHUATE Rg3E £3] 60
uMe. 2 AHxgl& w PPARy (peroxisome proliferator-activated receptor
gamma), aP2FABP4 (fatty acid binding protein 4), C/EBPa
(CCAT-enhancer-binding protein a)ollA AW A F4d2 F&S F2 50
AAsEATE (17 9) @ HHPo A HEg 60 uMolA 71 @Wol] Zol=&=
Ao gl (17 10) oleld d3E neg oz ymx Add= 60

puMe] sE= Rg3E AAst] AL E4E dor|x #EF ok
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Figure 7. Rg3 inhibits adipogenesis in 3T3-L1 adipocytes.
(Experimental scheme)

3T3-L1 cells were seeded and induced to differentiation in the presence of
DMSO (vehicle control), Rg3 (10 - 60 uM) for 8 days: 3T3-L1 were seeded
on the second day before differentiation (d-2) and induced to differentiation
(d0, MDI: methyl isobutylxanthine, dexamethasone, and insulin). And then
induced differentiation into MMU(insulin). Rg3(10-60 uM) was added to

3T3-L1 cells during differentiation; this was maintained for d8 ;
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Figure 8. Effect of Rg3 inhibits adipogenesis extracted on ORO
staining in 3T3-L1 adipocytes.

3T3-L1 cells were seeded and induced to differentiation in the presence of
DMSO (vehicle control), Rg3 (10 -60 uM) for 8 days: (A) extracted ORO
staining was quantified (OD 500 nm); (B) representative images from five
separate experiments (magnified 10X). All values are presented as the
mean S.EM. * p < 0.05 *x p < 0.01; #=x* p < 0.001; **xxx p < 0.0001
compared with the vehicle control (DMSO treated cells) by one-way

ANOVA with Bonferroni’’s comparison test.
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Figure 9. Effect of Rg3 inhibits adipogenic gene expression of PPAR,
aP2, C/EBP by qPCR.

3T3-L1 cells were seeded and induced to differentiation in the presence of
DMSO (vehicle control), Rg3 (10-60 uM) for 8 days: All values are
presented as the mean SEM. * p < 0.05 =*x p < 0.01;, = p < 0.001;
k% p < (0.0001 compared with the vehicle control (DMSO treated cells)

by one-way ANOVA with Bonferroni’’s comparison test.
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Figure 10. Effect of Rg3 inhibits adipogenic protein expressions of
Fas, PPARY, aP2, B-actin by Western blot analysis.

3T3-L1 cells were seeded and induced to differentiation in the presence of
DMSO (vehicle control), Rg3 (10-60 uM) for 8 days: All values are
presented as the mean SEM. * p < 0.05 =*x p < 0.01;, = p < 0.001;
ik p < (0.0001 compared with the vehicle control (DMSO treated cells)

by one-way ANOVA with Bonferroni’’s comparison test. .
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53], adipogenesis &¢toll Rg3& 53 60 uMe= AHX3& = PGCla
(Peroxisome proliferator-activated receptor gamma coactivator 1-alpha),
Nrf2(Nuclear respiratory factor 2), SIRT1 (sirtuin 1)°|4] mitochondrial
biogenesis [137-140] ¢} o= thAte} Aol Q= [141, 142] gene°o] <

7 st AL 2 5 A9tk (21D
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Figure 11. Effect of Rg3 inhibits adipogenic gene expression of PGC1
a, Nrf2, SIRT1 by qPCR

Rg3 associated with mitochondrial biogenesis and energy consumption.

All values are presented as the mean SEM. * p < 0.05; *x p < 0.01; s
p < 0.001; #=k*x p < 0.0001 compared with the vehicle control (DMSO

treated cells) by one-way ANOVA with Bonferroni’’s comparison test.
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Rg37F &g ARAEed e As o4 & & A=A dolrr] 8
3T3-L1 A2k 3] #3t¥ ol Rg3 (60 uM)E 3¢ & HA 3T
(1¥12) Rg3E AX60 pMPE @w OROWOIl red 0O) HGHo=Z
TGl(triglyceride) ¢l =4S dAs] a7l As AT 5 AAH. (2H
13A,13B)

tUeom WAbs St HiAIE ARESke] AAl A Abstes S5k
Rg37F Al Aol ik 4bste] S715 AR AWAE 4bske] S71
T 3T3-L1 Al QIzF 7hbAEQ] HepG2E 3 &<l shgich 3T3-L1 Al
FE A= Rg3 (60 uM)ell A [PHI-OAS] [PHI-H20= 9] #A3ks FefstAl &7t
AAT (1Y 14A). T3, HepG2 oA+ OA+Rg3 HXAellA [*H]-OA<
[PHI-H20 =°] H3kS FolatA S7Hx v (29 14B).

Rg39] wEZ =g ol tirtete] AaAAS F<lstr] S nEZ=gole] 3
A ) WeE BFE T WHQ Seahorseol o3 ZA WA Rg3e
controlol H]&] #H ) ZF-&(Maximal respiration) g A S7HAH T (L™
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Figure 12. Rg3 inhibits lipogenesis in 3T3-L1 adipocytes.

(Experimental scheme)

3T3-L1 were seeded on the second day before differentiation (d-2) and
induced to differentiation (d0, MDI: methyl isobutylxanthine,dexamethasone,
and insulin). Keep 3T3-L1 cells differentiated into fully differentiated
adipocytes until d7. Fully differentiated adipocytes (d7) were incubated with
Rg3 (60 uM) for three days.
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Figure 13. Effect of Rg3 inhibits lipogenesis extracted on ORO
staining in 3T3-L1 adipocytes.

3T3-L1 were seeded on the second day before differentiation (d-2) and
induced to differentiation (dO, MDI: methyl isobutylxanthine,dexamethasone,
and insulin). Keep 3T3-L1 cells differentiated into fully differentiated
adipocytes until d7. Fully differentiated adipocytes (d7) were incubated with
Rg3 (60 uM) for three days. ; (A) extracted ORO staining was quantified
(OD 500 nm); (B) representative images from five separate experiments
(magnified 10X). All values are presented as the mean SEM. * p < 0.05;
wk p < 0.01;, *=xx p < 0.001;, *xxx p < 0.0001 compared with the vehicle
control (DMSO treated cells) by one-way ANOVA with Bonferroni'’'s

comparison test.
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Figure 14. Rg3 attenuates lipid accumulation in cultures of
adipocytes by upregulating fatty acid oxidation.

(A) Conversion of [3H]-OA into [3H]-H20 in 3T3-L1. (B) Conversion of
[3H]-OA into [3H]-H20 in HepG2. All values are presented as the mean
SEM. * p < 0.05; *x p < 0.0, *xx p < 0.001, *xxx p < 0.0001 compared
with the vehicle control (DMSO treated cells) by one-way ANOVA with

Bonferroni’’s comparison test.
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Figure 15. Rg3 attenuates lipid accumulation in cultures of
adipocytes by upregulating mitochondrial oxygen consumption.

(A,B) Oxygen consumption rate (OCR) in 3T3-L1 adipocytes treated with
Rg3 (red) as determined by Seahorse extracellular analyzer. All values are
presented as the mean SEM. * p < 0.05 =*x p < 0.01;, = p < 0.001;
ik p < 0.0001 compared with the vehicle control (DMSO treated cells)

by one-way ANOVA with Bonferroni’’s comparison test.
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LPS7} A A" A WA X9} H]Lsle] mt DNA (Mitochondrial DNA)2] &4 o]

F7hRE Ae B @ & Ak (29 2D).

_46_



LPS (2d) 8Br-cAMP (6-8h)

o AA 4 v 0
v VvV VvV V induction
H— —| o Maintanance

d2d0 2 d7 dg  medium

Figure 16. Rg3 recovers LPS-induced inhibition of browning.
(Experimental scheme)

xperimental scheme. Pre-treatment of the 3T3-L1 cell with Rg3 for 9d
during adipogenesis, Thereafter, treatment with LPS for 2d, followed by
Bt2-cAMP stimulation for 6h : 3T3-L1 were seeded on the second day
before differentiation (d-2) and induced to differentiation (d0, MDI: methyl
isobutylxanthine, dexamethasone, and insulin). And then induced
differentiation into MM(insulin). Rg3(10-60 uM) was added to 3T3-L1 cells
during differentiation; this was maintained for d9 ; and LPS was treated
for 2 days to induce inflammation ; followed by Bt2-cAMP stimulation for

6h.
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Figure 17. Effect of Rg3 of browning gene expression of UCP1, Nrf2,
by qPCR.

Relative expressions of UCPl1 and Nrf2 by gPCR. Pre-treatment of the
3T3-L1 cell with PSE for 7d during adipogenesis, followed by Bt2-cAMP
stimulation for 6 h. All values are presented as the mean SEM. * p <
0.05; = p < 0.01, =*=xx p < 0.001; #xxxx p < 0.0001 compared with the
vehicle control (DMSO treated cells) by one-way ANOVA with

Bonferroni’’s comparison test.
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Figure 18. Effect of Rg3 recovers LPS-induced inhibition of
browning gene expression of UCP1, PGCla by gqPCR.

Relative expressions of UCP1 and PGCla by gPCR. Pre-treatment of the
3T3-L1 cell with Rg3 for 9d during adipogenesis, Thereafter, treatment
with LPS for 2d, followed by Bt2-cAMP stimulation for 6h. All values are
presented as the mean SEM. * p < 0.05 =*x p < 0.01;, = p < 0.001;
wkkk p < 0.0001 compared with the vehicle control (DMSO treated cells)

by one-way ANOVA with Bonferroni’’s comparison test.
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Figure 19. Rg3 recovers LPS-induced inhibition of browning by
upregulating mitochondrial oxygen consumption.

Oxygen consumption rate (OCR) in 3T3-L1 adipocytes treated with cAMP
(black), cAMP+LPS (green), cAMP+LPS+Rg3 (red) as determined by
Seahorse extracellular analyzer. All values are presented as the mean
SEM. * p < 0.05; =« p < 0.01, #=xx p < 0.001; **xxx p < 0.0001 compared
with the vehicle control (DMSO treated cells) by one-way ANOVA with

Bonferroni’’s comparison test.
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Figure 20. Effect of Rg3 inhibits adipogenic protein expressions of

pAMPKa, tAMPK, UCP1, TFAM, B-actin by Western blot analysis.

Relative protein expressions of phosphor-specific, or total antibodies
targeting AMPK, UCP1, TFAM, B-actinby Western blot analysis.
Pre-treatment of the 3T3-L1 cell with Rg3 for 9d during adipogenesis,
Thereafter, treatment with LPS for 2d, followed by Bt2-cAMP stimulation
for 6h. All values are presented as the mean SEM. * p < 0.05; *x p <
0.01;, =xx p < 0.001;, *xx* p < 0.0001 compared with the wvehicle control
(DMSO treated cells) by one-way ANOVA with Bonferroni’’s comparison
test.
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Figure 21. Rg3 recovers LPS-induced inhibition of Immunostaining
by seahorse.
Immunostaining of cAMP, cAMP+Rg3, cAMP+LPS, cAMP+LPS+Rg3 by

seahorse.
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F3b wBAE 24 A 274§ UCPL waS 27 AAZGw Acg
[146,147].
oleler e A7E weoz FA 4bshe] 43 243 Rg3el WA A A
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