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The pharmacological efficacy of Dipterocarpus tuberculatus Roxb. has been verified in only several
fields including photoaging, inflammation, hepatotoxicity, acute gastritis and osseointegration. To iden-
tify the novel functions of Dipterocarpus tuberculatus Roxb. on anti-obesity, inhibitory effect on lipid
accumulation and stimulatory effect on lipolysis were investigated in MDI (3-isobutyl-1-methyl-
xanthine, dexamethasone, and insulin) stimulated 3T3-L1 adipocytes treated with methanol extracts
of Dipterocarpus tuberculatus Roxb. (MED). Lipogenic targets, including lipid accumulation, level
of lipogenic transcription factors, and expression of lipogenic regulators, were downregulated in
MDI-stimulated 3T3-L1 adipocytes treated with MED without any significant cytotoxicity. Also, MED
treatment inhibited the mRNA levels of adipogenic targets including peroxisome proliferator-activated
receptor (PPAR)y and CCAAT-enhancer binding protein (C/EBP) o, as well as lipogeic targets includ-
ing adipocyte fatty acid binding protein 2 (aP2) and fatty acid synthetase (FAS) in MDI-stimulated
3T3-L1 adipocytes. A similar decrease patterns were detected in Oil red O stained lipid droplets of
MED treated MDI-stimulated 3T3-L1 adipocytes. Furthermore, several lipolytic targets, such as cAMP
concentration, concentration of free glycerol, expression level of lipases, including ATGL, perilipin
and HSL, were upregulated in MDI-stimulated 3T3-L1 adipocytes treated with MED. These results
show that MED has a novel role as a lipogenesis inhibitor and lipolysis stimulator in MDI-stimulated

3T3-L1 adipocytes.
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(diabetes), 3R] & Z(hyperlipidemia), & =73 S}(atheroscle-
o BIkekate] - AR E T 2n) o]
Ho|7] wjiol ngtx| 54 /e ey

2 B2+ Qlile]. o8 g X sA Mz
A &<t 3T3-L1 A WA E(adipocytes)= TS XA
E AT B 2 7] WZel in vitro 5 B7HE
Al 71 it o' AFEE T QITH6). ol F AlEE X
W2 58S ulg o 2 Swiss 3T3 Al Z2HE B2 =)
o, & A (adipogenesis), A HAL 28 2H8 5
THete ATl S88A 7198 gkvie, 291 1M,
3T3-L1 A% 4?““37]’ gt AAEZY 3= <
% Y (insulin) &4 223 3 0] =(synthetic glucocorticoids)
phosphodiesterase ] 3l] Al (inhibitor) & Z 33t dde]
3} A (pro-differentiation agents)e] *8]& T Q7] wji&
o ujFg el ofER-o] rh26, 27]. B3t =7|TA
oll, C/EBPS} PPAR isoforms2 E33h= A4 24
—(adlpogenlc genes)] o] FUISH, o] EL FFIX
9} T A W (triglyceride) T3S S7IAIAA Al Y

rosis) 5°] %
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F37] 93 EFo =z 28 AAA)
(appetite suppressant)?} A& A A 7} = F&
gleo] glovt 2 &+ ¥ (hormonal imbalance), 784l
o] & (insanity), & ¥ (insomnia), X H (fatty stools), 973
7)%s 7 9l (gastrointestinal dysfunction) 2] T}t H&-&
< frdsts Aoz 48 A7, 25, 30-32]. whehA,
ol v A o] SAE FESIL FAFEo] HL2 A
22 gtk 24 & 2 A E(natural product)ol| A TSkl
7t e ATE At ok AA7MA RaE HAE
YTt X S A 2= Gentiana lutea (GL), purpurin, B2 F
2] Qo F HE FE3F sulforaphaneem 5©] ATH20, 21,
24]. GL F&E2 A)'"A Z(adipocytes)] £3+E F =3}
= C/EBPo, SLC2A4°] mRNA @ FS oA o= HAa
AR, 3T3-L1 AFAEZ WollA A2 AAsS
E}U A TH20]. Purpurin® AMP-activated kinase (AMPK)<]
QI4FSl, PPARy, C/EBPa®] ©id wasrs ZHAAA
3T3-L1 AAIE W)l AE2S A en, S84
o S FAAAURI]. BE2EY JoZHE FE3)
sulforaphane> AMPK$} acetyl-CoA carboxylase (ACC)<]
A4kstE F7HA1A 3T3-L1 ARAIZ el A 3 &
AA st AL e FAAFTH24].
Dipterocarpus tuberculatus Roxb.= 2F22~(Laos), 7]k
UH(Myanmar), & ©] A ok(Malaysia) 5 G| el
EX3lH, AEFgo A o] A& BEl= =4 (fracture)
< Agsted AHEEHNCH, AW oY T3 A A
Fulcer) & A ZIedlT AFLHATH]. E3, Dipter-
ocarpus tuberculatus Roxb.= TH¥s Al&d E4& =
gatal ITH28). o] A& 719 UFa A g o] &3t v
g8 FEE A+ gallic acid, bergenin, ellagic acid, e-vini-
ferin, asiatic acid, oleanolic acid, 20-hydroxyursolic acid &
o] 2aF tiAAIZE HEH JATH14). ©] A&e] Uil 3ot
A& o] &3 A& FEENA = 7,4-dimethylquercetin,
3'-methylquercetin, quercetin, isoquercitrin 5= X% 3}
Z 2} 2 = 0] Z(flavonoids) 7} H &5 ATH35]. o2 s A
BREA FAoll 718t Dipterocarpus tuberculatus
Roxb.o] T+&fgt FEE] tigk a0 RaHdrh o] 4
E9] WehS FEE(methanol extract)> 435 (antioxi-
dant activity)©] ¥ {1} 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
radical 2275 & F7HA 713, AlEZ U &4 4k (reactive
oxygen species) A Ao &3}H oW, ultraviolet (UV)SZ
%= 3}(photoaging)E =%+ normal human dermal fibro-
blast (NHDF)®| 4] nuclear factor erythroid-2-related factor
(Nrf) 29] A5G AEE St Jakst 549
d3 A4& STMNAHT15]. =3 UVE QI3 571 cy-
clooxygenase (COX)-2, inducable nitric oxide synthase (iNOS)
9} inflammasome®] HH-E JASt= FEF S e

WATH15]. sHA T, Hojd tsbs 3t d 5 <Al 5 (anti-
inflammatory effect)& 2ZY=  Dipterocarpus tuberculatus
Roxb.2] &% B33, AA|7LA] vlghe]] ok oA+
A= BuHAYA Foh

w}2tA, B AT A= Dipterocarpus tuberculatus Roxb.
9] v gtE FZ E(methanol extract of Dipterocarpus tuber-
culatus Roxb., MED)2] M2 H%5& %795t MDI
(3-isobutyl-1-methylxanthine, dexamethasone, and insulin)#l]
A &2 F3E F=3F 3T3-L1 AFA 2 A Fnvt 57
2H8-71 & AF3tA

M= 3 HHY

Dipterocarpus tuberculatus Roxb.2| £&2

HE S-S g2 FE5 MED (FBM 213-075) AlE+=
AT AT A, =) s =LA
B (International Biological Materials Research Center)©l] 4]
sAAzE dHE Aeddt. sAAEE AEE di-
methyl sulfoxide (DMSO, Duchefa Biochemie, Haarlem,
Netherlands) 8w ol &3iAIA AHHE T=2 JAAZ &
Alazol] A elstdth. MEDS] F&o AH&E W2 Lee
et al.®] w=[15]oA 71&E et Fdsitt

MZHY 3 23t

3T3-L1 XA A E(pre-adipocytes)= A WA E FAF
Yo m 23t sl e AlZE dEA o,
American Type Culture Collection (Mannassas, VA, USA)®]|
A AT A ZE 37CY 59 5%2] COt &5
H+= w7l A 10% fetal bovine serum (FBS, Welgene,
Gyeongsan-si, Korea), L-glutamine, penicillin, streptomycin
(Thermo Scientific, Waltham, MA, USA)°] Z 7} dulbecco
modified eagle's medium (DMEM, Welgene)= ©]-&3}o] Hjf
G At 3T3-L1 A FH 2] E3H(differentiation)=
A8 Aol 71l Wl whet FEEATH22]. Al
A7} 80-90% 23S w(differentiation day 0), DMEM
< 3-isobutyl-1-methylxanthine (0.5 mM, Sigma-Aldrich Co.,
St. Louis, STL, USA), dexamethasone (1 puM, Sigma-Aldrich
Co.) ¥ insulin (5 pg/mL, Sigma-Aldrich Co.)& ¥&3}=
MDIH| A 2 wAsFH T 29 743} F(differentiation day 2),
MEE 10% FBS 2 5 pg/ml A& H(insulin)e] E3H
DMEMOl| A 243t F712 /A g S(differentiation day 4),
10% FBS7} 23-¥ DMEMOIA F7FE 4 F2F a3t
% Th(differentiation day 8).

MED7} Aol v = d&FS A7-8t7] s, 3T3-
L1 XA FA ) Vehicle (DMSO), orlistat (OT, 40 ug/
ml, Sigma-Aldrich Co.), 50 ug/ml®] MED (LMED, Low con-
centration of MED), 100 pg/ml¢] MED (MMED, Middle



concentration of MED) =+ 200 ug/mle] MED (HMED,
High concentration of MED)E #3} 8 &<t (differentia-
tion day 0-8) A g]3t 2™, MED7} A #-&3lell v x|=
FGe A7) g8 BEL $ED F 29 FHdiffor-
entiation day 8-10) Y3 TE MEDE A& sttt

NZMEZ(Cell viability) &3

M ZAYEE-L tetrazolium FH3HEQ] 3-[4,5-dimethylthiazol-
2-yl]-2,5diphenyltetrazolium bromide (MTT) assay (Sigma-
Aldrich Co.)& AH8-ste] S48ttt WA, 3T3-L1 A8
FAEZE 1x10" M 2/0.2 mlE EF(seeding)3+1L, 37°C HY
F7)oll A 24412 ok Bl Fst AT Al Z7F 70-80% U=l
23S u, Vehicle (DMSO), orlistat (OT, 40 pg/ml), THF
FX2 MED (12.5, 25, 50, 100, 200, 400 pg/ml)E ] &
1, /\]7]_ Eo]. HH oks]- —r, 3T3-L1 ;(] H]—x«'] :[Lk]] E/] /\1-
oS 200 ple] Al Z-E DMEM 2|9} 50 W] MTT &4
(PBS F 20 mg/ml) 2.2 WASFHTE 3T3-L1 A HA| 0
g AMZAEE Frhe, 893t #3144 § OoT ¥
MED (50, 100, 200 pg/ml)E * €]5kaL, 24Xt B2t vl
g %, 3T3-L1 ABAES] FFAE 200 plo] MEE
DMEM Hj A€} 50 pl©] MTT &<4(PBS % 20 mg/ml)O. &
pASAT A EE 37Co A 443 B2t vl &S T for-
mazan 3 E-S DMSO®| &3 AZ 3L, versa max Plate
reader (Molecular Devices, Sunnyvale, CA, USA)E A}-&-3}
o] 570 nmol| Al &% Z(absorbance)E =7 3T

O

}

ov St b i

Oil red O A

Oil Red 09 A& 3T3-L1 AWM ZolA A =HS =
A3t ol He] ATHE o] 83t AA o}%lt}[ ]. MDI Hl
A2 B3lE 3} 8Y) 3T3-L1 AFAEE 10% L2249
(formalin)o 2 10837F I A (fixation)3t L, FF/HTZE 33] Al
g 3 100% isopropanol (Sigma-Aldrich Co.)ol| 0.5%=
=21 Oil Red O ¥ F(Sigma-Aldrich Co.)E 30% F<F 2.8
oA AT ANE NEE THRTE 33 AHG &
AAg 2 Wh-S(lipid droplets)S 4008 3Htii3te] FHu) A
(Leica Microsystems, Wetzlar, Germany) 2.2 23} 3T},
FAE e FFEE Image J 1.52a T2 13 (NIH,
Bethesda, ML, USA)< o] &3} =431t}

Quantitative reverse transcription - PCR

PPARy, C/EBPq, aP2 & FASS] mRNA -2 Quantita-
tive reverse transcription - PCR (RT-qPCR)S ©] &3} 9]
A AFolM AAE PP oz AA3H TS WA, total
RNAE vl & M ZHE RNAzol (Tel-Test Inc., Friends-
wood, TX, USA)= ©o| &3l FE3+% 3, RNAY TE+
nanodrop A] 2~%l(Biospecnano, Shimadzu Biotech, Kyoto,
Japan)S A-8-8te] 7 #381$Th Complement DNA (cDNA)
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+ total RNA (5 pg), oligo-dT primer (Invitrogen, Carlsbad,
CA, USA), dNTP 2 & AL & 4~ (Superscript 11, Invitrogen)
2 E£3ste] FAFAT. gPCRS cDNA ®Z8 2 2x
power SYBR Green (Toyobo Co., Osaka, Japan)S ©]-8-3}<]
95Col A 15%, 55Coll A 30%, 70CollA 602 F7]
(cycle)Z T3 oH, £ F122] &y &S 93
ol A g2 o237 2t} PPARy, sense primer: 5-
GAG TTC ATG CTT GTG AAG GAT GCA AGG-3', anti-
sense primer: 5-CAT ACT CTG TGA TCT CTT GCA CG3';
C/EBPa, sense primer: 5~ GTG GAC AAG AAC AGC AAC
GAG TAC-3', anti-sense primer: 5-GGA ATC TCC TAG
TCC TGG CTT GC-3'; FAS, sense primer: 5-GAT CCT
GGA ACG AGA ACA CGA TCT GG-3'; anti-sense primer:
5-AGA CTG TGG AAC ACG GTG GTG GAA CC-3'; aP2,
sense primer: 5“GAA CCT GGA. AGC TTG TCT CCA GTG
-3'; anti-sense primer: 5-GAT GCT CTT CAC CTT CCT
GTC GTC TGC-3'; B-actin, sense primer: 5'- TGG AAT CCT
GTG GCA TCC ATG AAA C-3', antisense primer: 5'- TAA
AAC GCA GCT CAG TAA CAG TCC G-3. PCR &% T
B2l PCR 4HE0] ¥337} = YA Fh(threshold) S =33}
= BEF7E AH FUI(CHE TR Livakd
Schmittgen®] ¥l wel A PF FEoA Ct 3]
HWE 7|WO 2 Bactin®] L& g B2 FHxbe]
s AFseAH(17].

Enzyme-linked immunosorbent assay

cAMP®] F %+ cAMP Enzyme-linked immunosorbent
assay (ELISA) kit (Cell Biolabs INC., San Diego, CA, USA)
£ AHEste] AlzAre] AR ol whet S8k WA,
MDIZ £3}7} 5% 3T3-L1 XA 2] 2447 <t
Vehicle, OT, MEDE 2|3} v &SNS | FH st 2z
Hj -2 A F AP-conjugate Z cAMP complete antibody
9} &33te] Zb welloll 3 7181aL, pNPP substrateS 3 713}
o 1A SF WHEAIF T wpA e = Egte o) ukg-e
stop solutione 7}t H A A1 & versa max plate read-
er (Molecular Devices)E ©]83}l4 540 nmol A SF =5

=439,

Free glycerol 24

3T3-L1 AHHNEZZHE S free glycerol W& cell-
based glycerol assay kit (Abcam, Cambridge, UK)E ©]-&35}
o SAte] AWl Wt SAs A WA, MDIZ 23}
7} =5 3T3-L1 AgA Zol| 24A13F 53F Vehicle, OT,
MEDE A 2J3haL, wlj & AFsHsATh 2h w25 )
< free glycerol reagent (100 pl)e} TS & 24 15
£ ¢ 93359 Y 2 well®] 335+ versa max plate

reader (Molecular Devices)& AF8-3t 540 nmoll A &4 5}
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PO, free glycerol 3= T3 402 A4ttt
Free glycerol (png/mL) = As4 - (y-intercept) / Slope (1)

Western blot &4

A @ FZA NS Pro-Prep Protein Extraction Solu-
tion (INtRON Biotechnology, Seongnam, Korea)= ©]-8-3}<]
3T3-L1 AAZZRE 353813, SMART™ BCA protein
assay kit (Thermo Scientific)& ©]-83lo] A&t o). o
A 2 HB0 pg)2 8-10% SDS-PAGE geldll #7]% 531
25l o] @A enhanced chemiluminescence (ECL)
9F(Amersham Life Science, Piscataway, NJ)oll % o]3} it}
g o] Aol ECLE2 3% skim milkoll A 1A1ZF &<
EZ 73 & Cell Signaling Technology Inc. (Danvers, MA,
USA)ZH-E] Full gt anti-B-actin antibody, anti-perilipin anti-
body, anti-p-perilipin antibody, anti-HSL antibody, anti-p-
HSL antibody, anti-ATGL antibody 132} &3 2 4Coll A4 1
Al v ket A E 12 A= A2 3 - HRP-con-
jugated® secondary anti-rabbit antibodyE 12A13HE<F HH-&-
sttt HEH o= il 22 ECL select western blot-
ting detection reagent (Amersham Life Science, Piscataway,
NDE ALgatel Waal, SolMER e felE B
% (chemiluminescence signals)= fluorchemi"FC2 (Alpha
Innotech Co., San Leandro, CA, USA)E ©]&3}o] &3}
P

SHEA

& 2ol A3 Aol g 2142 one way ANOVA
(SPSS for windows, Release 10.10, Standard Version, Chicago,
IL, USA)E ©]&3sto] E4383ith #4448 2Ad= e &
S ¥ #+SD (Standard deviation)Z 7]}, p-value<
0.058 o4 e @o=2 FASHAT

2 I

MED7Z} 3T3-L1 X|HHTMIES| MEMES0] 0|X= Het

MED?®] # & 5% (optimal concentration)Z g 3}7] ¢
3kod, TheFdk HX(12.5, 25, 50, 100, 200, 400 pg/ml)2]
MEDE 3T3-L1 A AFAE 24413 52t A 2|3 o] F
M EZAYEEE MTT assayE S43FA T 3T3-L1 A AT+
HEo] MEZAHEEL 400 ug/mlZ MEDE 2] 3 A Zoj
Aut fo)H o7 7HA3FH I, 400 pg/ml W FHe] RE T2
TR E o<l WMyt #FE A LA ThFig. 1A).
o83 A¥E Higow MEDS HA AHuFEEE 50,
100, 200 pg/mlZ A3 &9},

w3 HAY »58 AAHE MED ¥ 5% 3T3-L1 A%
MEo EA-S Hr}3tr] 935ke], MDI+Vehicle, MDI+OT,
MDI+MED A 2] 1&FollA AEAEES F7stdth 1

A

12 p
10F M -
08 |
0.6}

04 F

Relative level of cell viability (%)

No Vehicle 125 25 50 100
MED

200 400 (ug/mL)

1L0fF T =

0.8 |

0.4 F

Relative level of cell viability (%)

No  Vehicle OT LMED MMED HMED

Fig. 1. Cytotoxicity of MED. (A) Determination of MED opti-
mal concentration in 3T3-L1 pre-adipocytes. After the
treatment of MED for 24 hr, the cell viability was de-
termined using the MTT assay. (B) Cell viability of
MED in MDI stimulated 3T3-L1 adipocytes. After the
treatment of MED for 24 hr, cell morphological changes
were observed under a microscope at 200x magnifica-
tion, and the cell viability was determined using the
MTT assay. Optical density was measured in triplicates
and the assay was repeated for three times. The data
represents the means + SD of triplicates. Abbreviation:
OT, orlistat; MDI, adipogenic cocktail consisting of 3-
isobutyl-1-methylxanthine, dexa-methasone, and insulin;
MED, methanol extracts of Dipterocarpus tuberculatus
Roxb.; LMED, low concentration (50 pg/ml) of MED;
MMED, middle concentration (100 pg/ml) of MED;
HMED, high concentration (200 pg/ml) of MED.

A, MEYEEL ZE IFNA dAA FAHAL
o, XY= FASHA FZE A THFig. 1B). ©|E3 2
= AAHE 3744 MED ¥ 5(50, 100, 200 pg/ml)E 3T3-



L1 AP sEel] frol Q] 548 frdshAl gaS AR

MEDZ} 3T3-L1 |4t
XI: Odot

MED7Z} 3T3-L1 A A FH 2] BtAA oA A=
& A o}% 5] A=A Hrrstr] $138kA, Oil Red
O e Ao 4F2 HslE MDHMED 2]
3T3-L1 AA| LAl ZA39 T Oil Red OF ANEH &
Z(0il Red O-stained materials, ORO-SM)2 No 15l H]
5l MDI+Vehicle 8] 1504 =& o] ooz =
Zhetanh. 28y, ol2f g XS MEDE B & &5
oEH O R A on, Ao A4S MDI+HMED
e LE oA B2 = A tH(Fig. 24, Fig. 2B). ©]# 3+ A3}
£ MEDZ} 3T3-L1 AWATFAZ/ APAZE B35 =
Hgel A A F2e A TS AT

HTMIZES 230|A A2 =H0j 0]

MED7Z} 3T3-L1 X|LHFM =
gaof olxls &

AdrZ o] gk MEDS] A& E 77} adipogenesis2}
lipogenesis®] A& F¥Fat=A &1st7] 913t 270 €]
adipogenic ranscription factors (PPARy, C/EBPa)$} 271 €]
lipogenic proteins (aP2, FAS)S] ZAM-& MDI+MEDZ *|
219 3T3-L1AI Z oA A3+t Adipogenic transcription
factors (PPARy, C/EBPa)<} lipogenic proteins (aP2, FAS)<]
A= No1Eol H8te] MDI+Vehicle 2} 8] TEI 4
ofHom Egtoh AT o] 5] MAFFS MDI+Vehicle
2@ 250 B]3le] MDI+FMED A& 1&0)4 8oz
Dadtgon, oz o g 7+a AegS Ve
(Fig. 3). 1218 Ax}= MEDS] AWEZ A G+ adi-
pogenic ranscription factors (PPARy, C/EBPa)%} lipogenic
proteins (aP2, FAS)e] =83} A#AFH < AAs
U

o NS RE RHX)

MEDZ} 23}t=l 3T3-L1 XM Z0A XI2H26H01 OjXl=
=E

npxako g2 X Esje] - thd MEDS &%
2+-8-71 48 #21317] 98], MDI+MED * 2|3 3T3-L1A]
o} 7 v FH ol A free glycerol %, cAMP &% “18]3L
cAMP signal transduction pathway 4 -& £4J3}%t}. A
=, free glycerol &%+ No L& ol B35+ MDI+Vehicle *]
YIaFoA FH oz F7189 2, MED A & 15
A EEOEH O E B ST ATHFig. 4A). 3 A
g 73 Fo] cAMP FEAAE FEHUT cAMP FEE
MDI+Vehicle #] 8] 159 v} MEDA 8] & F2]% o
2 3713 th(Fig. 4B). Bl E0], cAMP & %=¥ 317} cAMP
signal transduction pathway©ll ¥t§ = =2 &<13}7] 913}
o, 3%-7F9] lipogenic proteins (ATGL, perillipin, HSL) =&
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A 400X

No staining Oil red O staining

Vehicle

oT

LMED

MDI

MMED

HMED

100

80

60

*
40 it JH

%
20

The number of ORO stained cell

No Vehicle OT LMED MMED HMED
MDI

Fig. 2. ORO staining analysis. (A) After inducing the differ-
entiation with MDI media and treatment of MED for
eight days, 3T3-L1 adipocytes were stained with ORO
dye solution. The images of the ORO-stained cells were
observed under a microscope at 400x magnification.
(B) The optical density of red color was measured in
the ORO-stained cells. Three wells per group were
used for staining, and optical density was measured
in duplicates. The data represent the means + SD of
duplicates. * indicates p<0.05 compared to the No
treated group. # indicates p<0.05 compared to the MDI
+ Vehicle treated group. Abbreviation: ORO, Oil Red
O; OT, orlistat; MDI, adipogenic cocktail consisting
of 3-isobutyl-1-methylxanthine, dexamethasone, and
insulin; LMED, low concentration (50 pg/ml) of MED;
MMED, middle concentration (100 pg/ml) of MED;
HMED, high concentration (200 pg/ml) of MED.
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Fig. 4.

BB UWTIX] 2022, Vol. 32. No. 11

A B
.s 16 ,5 350
% * * * % * *

14 =
5 1 oE = 300 - L s
g g 250
>
e 10 *,# .E 4
« 0 200 %,
& 8 S *.H#
S
S 6 g 150
° =
34 z 100
% 2
g 2 g ®
<
s, 3

No Vehicle OT LMED MMED HMED & No Vehicle OT LMED MMED HMED
MDI MDI

C D
= 20 = 30
2 * S

18 7]
g e £ :
& 16 *,# & -
S 1 s * 3 ol
P — wn 20 ’
A 12 % # <
o [
o
e 10 hs 15
2 3 E *,# *,#
2 2 10 *#
o 6 -
& S
a ¢ £ 5
3 - $ |

0 - 0

No Vehicle OT LMED MMED HMED No Vehicle OT LMED MMED HMED
MDI MDI

mRNA levels of lipogenic factors. Two adipogenic transcription factors (PPARy (A) and C/EBPa (B) and two lipogenic
regulators (aP2 (C) and FAS (D)) were quantified by RT-qPCR, as described in materials and methods. Three dishes
per group were used to prepare the total RNAs, and qRT-PCR was assayed in triplicate for each sample. The data represent
the means + SD of triplicates. * indicates p<0.05 compared to the No treated group. # indicates p<0.05 compared to
the MDI + Vehicle treated group. Abbreviation: OT, orlistat; MDI, adipogenic cocktail consisting of 3-isobutyl-1-methyl-
xanthine, dexame-thasone, and insulin; LMED, low concentration (50 pg/ml) of MED; MMED, middle concentration
(100 pg/ml) of MED; HMED, high concentration (200 pg/ml) of MED.

A 12 B s
5 o i = o
[
% 10 I E 4 *# "
S *# ] L
E 0.8 o E. * *
= = 3 ——
s 0.6 "%
- s 2
£ 04 * 51
7} * =
g S
e (=2
02 g 1
= S
= l_'ﬂ
0.0 - 0 o
No Vehicle OT LMED MMED HMED No Vehicle OT LMED MMED HMED
MDI MDI
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in the supernatant of the MDI-stimulated 3T3-L1 adipocytes treated with MED. Three wells per group were used for
the assay, and the optical density was measured in triplicate. (B) cAMP concentration. After collecting the cell lysates
from MDI-stimulated 3T3-L1 adipocytes treated with MED, the cAMP concentration was measured using an ELISA
assay. Two to three wells per group were used to collect the cell lysates, and the assay was measured in triplicate.
The data represent the means + SD of three replicates. * indicates p<0.05 compared to the No treated group. # indicates
p<0.05 compared to the MDI + Vehicle treated group. Abbreviation: OT, orlistat; MDI, adipogenic cocktail consisting
of 3-isobutyl-1-methylxanthine, dexamethasone, and insulin; LMED, low concentration (50 pg/ml) of MED; MMED,
middle concentration (100 pg/ml) of MED; HMED, high concentration (200 pg/ml) of MED.
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Fig. 5. Expression level of the hpolytlc proteins. After collect-
ing the total proteins from the MDI-stimulated 3T3-L1
adipocytes treated with MED, the expression level of
ATGL, HSL, p-HSL, perilipin, p-perilipin, and B-actin
were detected using the specific primary antibodies,
followed by horseradish peroxidase (HRP)-conjugated
goat anti-rabbit IgG. The intensity of each band was
measured by an imaging densitometer, and the relative
levels of each protein were calculated relative to the
intensity of the actin bands. Three dishes per group were
used to prepare the cell homogenates, and Western blot
analysis was assayed in triplicate for each sample. The
data represent the means + SD of three replicates. * in-
dicates p<0.05 compared to the No treated group. #
indicates p<0.05 compared to the MDI + Vehicle treat-
ed group. Abbreviation: OT, orlistat; MDI, adipogenic
cocktail consisting of 3-isobutyl-1-methylxanthine,
dexamethasone, and insulin; LMED, low concentration
(50 pg/ml) of MED; MMED, middle concentration
(100 pg/mL) of MED; HMED, high concentration (200
pg/ml) of MED.
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