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Antiadipogenic Effects of Salvia plebeia R. Br. Extracts by
Extraction Conditions in 3T3-L1 Preadipocytes

Soo Im Choi*', Hoyoung Kwak*, Jae Yoon Kim*, Jong Gil Choi* and Je Hyuk Lee**

*YD Life Science Research Institutes, YD Life Science Co. Ltd., Seongnam 462-807, Korea.
**Department of Food and Nutrition, Kongju National University, Yesan 340-802, Korea.

ABSTRACT : This study was carried out to investigate the effects of Salvia plebeia R. Br. ethanolic extract with different
aspects (stem/leaf and whole plant) on differentiation and lipid accumulation in 3T3-L1 preadipocytes. The morphological
changes and the degrees of lipid accumulation in 3T3-L1 cells were measured by Oil Red O staining and intra-cellular trig-
lyceride (TG) assay. The mRINA expressions of special peroxisome proliferation activated receptor- genes (PPAR), CCAAT/
enhancer-binding protein (C/EBPa), fatty acid synthase (FAS) and lipoprotein lipase (LPL) were detected by reverse tran-
scriptase polymerase chain reaction (RT-PCR). The 50% ethanolic extracts (100 pg/mL) of stem and leaf (SALE) and 30%
ethanolic extracts (100 g/mL) of whole plant (SAE) from Salvia plebeia R. Br. were significantly attenuated lipid accumula-
tion during adipogenesis in 3T3-L1 cells. Ethyl acetate-soluble fractions (50 ng/mL) significantly inhibited lipid droplet
accumulation in 3T3-L1 cells. In addition, SALE induced down-regulation of specific adipogenic transcriptional factors (C/
EBPo and PPARY) and target genes (FAS and LPL) during adipogenesis. Salvia plebeia R. Br. may be used as a safe and effi-
cient natural substance to manage obesity.
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M o HIRk XA aEe] B3l 2 A4 (adipogenesis) 3

Aol o5t HdHS JYARE TAA (trigelyceride)2] FE)

H|WE (Obesity > oUA] AFH <} 4Hjo] WAL 24759 2 Ao FZHEo] WAt wiEst XA
ol o g AutxAo] FusA FHF o] 2 R o|Fs (preadipocyte)’} A48+ AMAIE (matured adipocyte)@ -3}
J/]' /\]—U]-%O l-:o]‘— EH/\]-/Q U]—/x‘]?‘ﬁ]—__i 7(] H} ]:H/\]-Q]_ l:]— I;H = J/]-Z4.Q. A—]]J__q EﬂEH A=A T{l_‘:}—/\‘] l:l:]ﬂ. _”_Z—]X]— =i} T;]—HH
Alell B3-S 2Yste] aXEE, 18, 5943, I, o] W8 58S 44K, CCAAT/enhancer binding proteins
A7, B o) T e uAMg A AdaA d3 o (C/EBPs)3  peroxisome proliferator ~ activated — receptor-y
&S sk AR A Hole Zo= HeA 1 (PPARY)Z 5422 adipogenesisE 23 £33/} 2135
Aol AAFSCZE OIF=AL At (Leung ef al., 2003). Al = Aoz dHA It (Morrison and Farmer, 2000). H=3F

ABAZIF (WHO)S B up2m, 2008 204 o] A<l A WA o] ¥ (lipid droplet) Yol 2 SR8 e
Z 59 o] wjwto g AlA Aol oh—q 1%l @38k e/ triglyceride®] #39} ]2 27 glycerole] 5 AE W A
o, 2015 15¢] o=z F7ist Aolg) d&E v} Q) o] £2e Pk 5% 717e® B uEI Ut} (Frayn
(World Health Organization, 2013). et al., 2003). WEhA o3 712 2E g 7woe g u)uk ot
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gk A W Ao 23S dietAY F2HE A
St=E ApFale Wikt Ag A H2 FES
(Kim et al., 2012; Lee et al., 2012).

QW F k2 X EAQ sibutramine?} orlistat A

Ae] Berdol AT Aolm A kol S A
gRRE PN 5L BAT A4 B2 0] gF AT
7h T QE S ek, Gl B0 AR A7E 9

mouse embryoZF-E FElE AHEFAZ] 3T3-L1 Ao

3-isobutyl-1-methylxanthine (IBMX), dexamethasone, insulin
&2 MDI #3HH=RIAE ARSshe 77 8 o]FaL
3 (Jessen and Stevens, 2002), olol ISt 7 AAE F=
o] Nt A7t HI7EA] BAEA ok (Kim e dl,
2011; Park et al., 2014; Jeong et al., 2014).

W2=7] (Salvia plebeia R. Br)y= EZ3} (Labiatae)oll
S5 Qa4 EE oldA) FYRBOR Seluet A Ao
A AR AR E, URIZR, FRI0KER), I3 R4
ot S AR (1Y) AFOT ol gL Yom, &
WolX= 7|28 7EA7F g Eolg} slo] X% (HE)Ek
=M ofgow ARgHT dERE 1A, HY, 149, A4

Hy T

o
A

-
=

a5 5ol ek =237F 44 Aok (Lim et al, 2007). 5
2 AES=Z flavonoid, polyphenol, saponin, ZFAu|EA], &
3} 2EIE, AR 5ol dom A A Fo] HalEo]
AT} (Shin et al, 2001). A wigA=7] FEE etk &
Al e, dPEE), 995, FUEHE fF 53 a9

5ol ByEo] Atk (Jo er al, 2010; Jeong et al, 2012;
Park, 2003). Z=38F wxk2719] flavonoid 4321 hispiduline
AMPK 4315 fidle] dadolA apoptosiss Yo7H
(Yang et al., 2010), glioblastoma multiforme >F<F A3
A mTOR %Al 2 p21 FE71He® ME S48 oA
k= Zlo= HaEo] Aot (Lin er al., 2010).

ool & Aol midAt=r] 4] A Ao F
4 2 gl gk A EEst 5 ASH oA &
2 Hlal AN v Ve A B AR

29 7P BN o) Bstud
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h =
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1. A2 2 s
B Ao AR-3F mouse embryonic fibroblast 3T3-L1 A
WA M AESFE American type culture collection (ATCC,

Rockville, MD, USA)IX Zob ARg-sliTt. Al szufegel 2
2.3k Dulbecco’s modified Eagle’s medium (DMEM) %
fetal bovine serum (FBS), calf serum, penicillin-streptomycin,

. 21X

[=]

246

o
LR

252 - ol

trypsin-EDTA= Gibco® (Waltham, MA, USA)A}ol|A], insulin,
dexamethasone, 3-isobuthyl-1-methylxanthin, Oil red O,
formalin, dimetyl sulfoxide (DMSO)2 Sigma-Aldrich (St.
Louis, MO, USA)IA FstAth AME AEE S
Promega (Madison, WI, USA)A}2] MTS A]¢F (CellTiter
96" Aqueous One Solution Cell Proliferation Assay)Z ©]
g3, FAAAY 4L oA (Seoul, Korea)2]
Cleantech TG-S AE-S TY3le] ARESITH RNA #&] 2
RT-PCRS 9|3t Trizol reagent= Invitrogen Life Technologies
(Waltham, MA, USA), Maxime RT PreMix Oligo dT %
Maxime PCR PreMix i-StarTage= IntronBio (Seongnam,
Korea)oll A T+ 393, Oligo-nucleotide (primer)= Bioneer
(Deajeon, Korea)llx] A|&}ete] ALg-alint. gk A8 5 Y
Y& Az ol AREE AloF B Bulle dF e 590E
ESCI international (Seoul, Korea)ZFE sle] A8l
2. AT FHEFES H 2= M

2 Aol ALgE wid=I=27] (Salvia plebeia R. Br.
71% oAF F7RIA A Ao AR Aok AxE
7t 49 %8} 6 <ol FEete] SR Axg Ae A
24 ARSIt Aol ARE wikR=7] B #EE (GC-
Y-201404)7F HAx FE (GC-0-201406)S Feto|t) Y= =)t
7195 Aol BaEo] ok AFAHSE dxE ole
2 AA B FA F I3z wdRkzT]e] BEA7]
o W& A FZEUME IR S8l AxE A A
oF A%2Z zFzF 100 g8 F2 AE3 o2 zHE 10819] 30,
50, 70, 95% (v/v) =78-8ulell A 3to] Ad2ollA] 244752t
AAFZE Sty FEES AFete] A e AU,
e A3 WHoR 23] RHEsle] & Y ofFale] =
HjRt=719] A AV F85FE= (SALE) 2 dx 45
ZE (SAE)S 4tk Ax A5 40| we &) 2B
guslr] 98l 95% FAXRFEE 100gS SHTOl &3]
HgAZl T guf=Alo] wEl n-hexane (Hex), methylene
chloride (MC), ethyl acetate (EA), n-butanol (BuOH)2.Z <=
2RSS AAsle] Az SiEEES FRE 27 Ao
32 % 2= 2 55 3 o4 dxsl 65 &
I3 20C WEEHAsHA A ARSI

A
R
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d

=
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3. 3T3-L1 NUHPHIZ Y R MEZ S8 Al

3T3-L1 AFAFLHEZE DMEM HIA] (10% calf serum,
100 units/mL penicillin, 0.1 mg/mL streptomycin)®l] 3 7}5}]
37C, 5% CO, ZZANA 75% confluence’} H == vju3t 5,
0.25% (wiv) trypsin-0.53mM EDTA o2 Xg]s}o
2~3Y AR ArhuiFste] Ao ARSIt 3T3-L1 Al
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Table 1. Oligo-nucleotide sequences and conditions for RT-PCR.
Gene code Accession 1D Sequence (5" — 3') Tm (C) Product length (bp)
Forward ~ GGCTCAGGAGAAGTCACACT
PPAR
! NM_001127330.1 Reverse ~ ATCACGCAGAGGTCCACAGA > 258
Forward TCGGTGCGTCTAACATCAGG
C/EBPo. NM_001287514.1 Reverse  TCAAGGCACATTTTTGCTCC > 176
Forward ~ CAAGTGTCCACCAACAAGCG
tPL NM_007988.3 Reverse  GGAGCGCAGGATAGACTCAC 60 120
Forward TGCCGCTGTTTTGTTTTACC
FAS NM_008509.2 Reverse ~ TCACAGTTTCTGCTCCCAGC >3 >46
CAPDH NM 0012897261 Forward  TAAGAGGGATGCTGCCCTTAC 57 302
- ' Reverse ~ GATGGGCTTCCCGTTGATGA

Zd 3 AEPEES MTS HAABeE =A%
well plateol] 2 x 10°cells/mLE & 0}04 v 3k 3T3-L1 A E
of Z4zte] FHFEE R EEES 10~100 pgmLo=
A&t 37C, 5% CO, 270N 2447 v US3ISith A 8S
A3 k2o wellel MTS A2k H7lsto] 247F uks-

3715 ol8sto] 490 nm oA Jste] Al2A

_:r6:
,___ph:E_ zz% =
e} 3o} T).

o1-=

o

=
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4. 3T3-11 NUHPHMIES| 28t 7= U Oil Red O &M
H&38kE 3T3-L1 APPAFAES] E3HGEE S8l 6-well
plateol] AE7} confluent FE7F H =5 FUg 2ol x wjd
Sl 48417 Fof] EsEHix] (MDI; 10% FBS, 0.5 mM
IBMX, 0.25puM dexamethasone, 10 z2/mL insulin”} Z3HE
DMEM)Z wkste] Apd-pA o] 2315 f= (D0)sHth.
2345 295 (D2)¢F 594 (D5)l 22t 10 g/mL insulin
o] Z3E BIgw R 2 wgsle] R HbA A ze] BElE
22U SUATIA BIAZT M=) FE B A

APAES] AAERS] w3 o T e 1] 98 A

BATAE 28 Al 9 ATl T Oil Red O
AW (Jeong er al, 2014)E o]&sto] AT 22t

o B\
=

Higxl=z7] 4 F5E 4 BgE2 Xl Z+2 100 gg/mL
o] FEE Zo AU, AR A AL xR
(MDDe-2 et AlZist - wjA]= A|AstaL PBSE 33]
AZ8E & 10% formalin 8N 02 204 A7 2t AWt
MAEE IZGAFHTE 60% isopropyl alcoholZ A&t & Qil
Red O §H 0= A2ofx] 3047F AA5lar PBSE Al2eh &

dulgoz AwMxe] AP =E 2T Isopropyl

alcohole A}&-3te] A= xuke L35} 540 nme] E4=
£ 34T 5 A" AR S BAssit

5. 3T3-L1 KUM= W —7F—Mx|ﬂ ket =X
3T3-L1 AEE BSGEAIZl & AXo| =85 2R
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(triglyceride, TG) &H< TG assay kit ©]-&3le] ol
w2l 2435 Adt) 3T3-L1 AlEE3 F wjxE A7s &
PBSZ AZ&}3Z 1 mM EDTA7} X8 25mM Tris buffer
(pH 7.5 ol&3lod lysis A1Z1 & 13,000 rpmoll A 20827+

T

Al st *JEO“UJ #5le] Cleantech TG-S A9k A7}
slod 1087 BESAIZ] B 540 nm oM TR EE A3

e %/‘37‘]@ FFENFAE o83t kst
Ko, olu S Bradford (1976) W2 A s}
NEFE BASIAT

6. RT-PCR (Reverse-transcription polymerase chain reaction)

A
3T3-L1 AlEE E3H= AIZ 5 8dAoll AlEE 34aial
3L M ] % RNA= Trizol reagents ©]-&3to] £35S

cDNA ¥4 % RT-PCRS Maxime RT PreMix Oligo dT<}
Maxime PCR PreMix i-StarTaqg °|-&3t9 33t}
RT-PCROI| AF8-¥ oligo-nucleotide®] 7] *1°3-7Jr annealing
temperature (Tm)S Table 19 YERNATE PCR WS- pre-
denaturation; 95°C, 104, denaturation; 95°C, 30%, annealing;
55~50TC, 30%, elongation; 72C, lv‘i‘, final-elongation; 727,
SEOZ 35 cycles AASH AL, W&
X47]O:1E{5]— ‘?5‘ EtBr &9

E2 2% agarose gelol
A3l UV transilluminator (UVP
ChemiDoc-It, Upland CA, USAZ bandE #3193, A
2 E2Ae VisionWorksLS (version 7.1) ZZ13S o]-8-35}
=

7. SAEM

¥ A% A3= Graphpad Prism® Version 4.0 (Graphpad
Software, USA) T2 IS o]&3}e] Ht (mean) + A2}
(standard deviation, SD)2 ¥A|S}Th EA14 F24S One-
way ANOVAZ E4J3F & Tukey’s multiple comparison test
Z p<0.05 FoA HA O} i\=9
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Table 2. Cytotoxicity of ethanolic extract and solvent fraction from Salvia plebeia R. Br. on 3T3-L1 preadipocytes.

Yield Cell viability
(%, Dry basis) (ICs0, 1g/mL)
30% 176 £ 2.3 > 200
SALE** 50% 172+ 3.1 > 200
Ethanolic extract 70% 18.6 £ 1.2 > 200
95% 16.5£2.6 149.1*
30% 22.7+3.0 > 200
SAE*** 50% 23.9+1.3 > 200
Ethanolic extract 70% 21.5+24 > 200
95% 195+ 1.4 > 200
n-Hexane 74.5 £ 2.1 92.36*
Methylene chloride 2.54+1.2 77.23%
Solvent fraction**** Ethyl acetate 3.56£2.0 > 200
n-Butanol 4.33+2.6 > 200
Water 1291+ 1.8 > 200

3T3-L1 preadipocytes were incubated for 24 h in culture medium with ethanolic extract and solvent fraction from Salvia plebeia R. Br. Cell
viability was determined by MTS assay. Wells containing incubation media without sample were used as control. Values are expressed as
percentage of the viability of control. Data were expressed as mean * SD of triplicate experiments. Value of I1Cso was calculated by nonlinear
regression method using Graphpad Prism® Version 4.0.
*p < 0.05, statistically significant compared with control group.
**SALE; ethanolic extract of stem and leaf from Salvia plebeia R. Br.
***SAE; ethanolic extract of whole plant from Salvia plebeia R. Br.
****Solvent fraction from SAE.

dy o oA 3. 3T3-L1 KIZMIZ 25} U K|uHEA ol S}
AHEATAEL] 3T3-L1E in vinoolA] E3-FEE22 MDI
1. YA =FE2 Y S8EE=20 F& o2 S Arlele w AAER AgE Axd e 4
wdRE=71e] AEH Az AR FE AEE 47 30%, (adipogenesis)gth. A ZE3P7 FEs= &< C/EBP family
50%, 70%, 95% FAEEUZ FEI Z2FEE xR 95% o} PPARy 59 AARIAZES] HAF Wdo] F71= AL o] A
FHAXFEZES G540 wet E85te] 4L & o ARIZFE Atole] 4% AR fEdo = X #3&
slo] 2785 43I (Table 2). BEFFEE (SALE) =3k o2 434 vt (Morrison and Farmer, 2000).
o] &L AXNE TF UH] & 17%A oM, Hx2FEE etz 525 9 §uEgEe Ao wE 3T3-LI
(SAE)YS oF 22%= 7H9 FEFEHT} 5% HE =3O AP ze] XAz e] Es) A @3 Oil Red O
BE 54 el mE & 2jols HolX] et Az UYL o]&3te] AT SALE 30%, 50%, 70%,
SR ES phexane HEEO| 745%Z 7 EL FE8S 95% FAHAFEE 77 100 gmlA S Al Xl X3 -

YERI 1AL, MC, EA, BUOH £ E2 oF 3.5% J== A0 (Fig. 1A), 2t} 33%, 51%, 49%, 38% (p <0.001)2] A"
Aoz g ygit} ERIEL oF 13%2] 82 YePith E E3 A eSO, 50%2t 70% FEEOIA
IG5 %=+ °F 100 pg/mLE Al a7t 7P =4Th vhH,
2. K[9EA2AMIE 3T3-L10fl THSH M =M SAE FRFEE 27 100 g/mLA S Alxo &g 75
HjoFxl=7] AFFEE (SALE)H %555 (SAE) 2 A (Fig. 1B), 70%, 95% FAHAFEZ=EoMe Asfaxs Holx|
SujREe] gl W 3T3-L1 AATAE] YE=& kot 30%, 50% FAFE=CNA 2 32% 2 16%

3= i
< S48 9I8ted MTS solution o8-8t AAHS ArSE  (p<0.001)9] 23} A Yepliict. 5Y A2 FolA
ATk = A3} (Table 2), A 95% FAFEENA AE SALE =& 749 As)] A a3t o $<siih.
=48 JeERAA, ICs) FEE 149.1 g/mL (p < 0.05)3AT}. Az ZFZE2FEH dojzl &rEg &S] A EZEs) o
Axe] A9 g FEE 200 g/mL A2 FEolA MESA A S AU AE A4S YehIR & FEEA
S YehHA] et} wmdk Az gujiREEe] g vjFAdel 747k 50 pg/mLZ A2 st A3 (Fig. 1C), ¥I57d n-hexanez}
n-hexane 2 MC 28 &)X AEZEAS B, IC TEE  MC 252 A3} oA &4S Jehl#] & vhi,
7}7} 92.4 pg/mL, 77.2 11g/mL (p < 0.05)3AT}. BuOH E8E°] 15% (p<0.001)8] 2F7ke] 248 Vehfgle
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Inhibitory effect of Salvia plebeia R. Br. on
the lipid accumulation in MDI-induced
3T3-L1 adipocytes. 3T3-L1 cells were cultured in
differentiation medium (MDI) with (A) SALE (100 g/
mL), (B) SAE (100 pg/mL), and (C) Solvent
fractions from SAE (50 zg/mL) during adipogenesis.
The intercellular lipid accumulation contents of
adipocytes were determined by Oil red O staining.
Results are expressed as the mean + SD. Values wit

different letter (a-d) within sample concentration are
significantly different at p < 0.05. SALE; ethanolic
extract of stem and leaf, SAE; ethanolic extract of
whole plant, Solvent fractions; n-hexane, methylene
chloride, ethyl acetate, and n-butanol from 95%
SAE.

B3 Eo] 35%2 71 45 A& (p<0.001)
At Cho 5 (2007y> vid=t=7] Z49S weks
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2 FEold FE299 EA EYEZFH rosmarinic acid,
luteolin-7-O-B-glucopyranoside, hispidulin-7-O-glucopyranoside
58 T2 Ao, o] T rosmarinic acid?] ksl
o] 7P H2 Ao Bt HZ AW AX Y Fest
Al ABAE ZAAE (reactive oxygen species, ROS)E AHFA
TFARZE E3ts FXINTIAY ARAE FHd 9128
macrophageS AF=38t] The LTS Ao RA H]
Tre] g delow Zgdtty BuE Hl AT} (Lee ef dl,
2009).

4. 3T3-L1 XYAIZZ0IAMC] ZAXY =5 o St
AAIE W Aol FAo] Frtehas SR A
o] Z7kslal NS Hojsle @i St EA HA)
Aoz AME W AW FZo] dojubA Hot (Frayn ef
al., 2003).
2 AT migxtzr] FEE 2 SulgEe] Al o
3T3-L1 AATLAEL] A A xR 0] sl Al 2 A
W 4] FA0 mAe F3S eRlsict. A, Hl
2k27] 74 (SALE) 30%, 50%, 70%, 95% FAF=%
7} 100 pg/mlA S AlEo] Mgk - (Fig. 2A), 28%,
41%, 35%, 28%°] A 4 A4S eI,
50% THFEENA 7P Gt Srsisit. v, wikR=
7] A% (SAE)®] 4 3 FZEo| tigk A 4
Aei&dS Belst A3} (Fig. 2B), 2H2F 100 wg/mLE zHzt
AAE AT, 30% FAFZEONA 38%2] W3t AsiEd
(p<0.00HeE 7 ¢3l9eH, 50% 2 70% FEFEE
oMM 24zt 24% (p<0.001), 10% (p<0.01)2] APTAHLS B
AL, 95% THFEEANE B3-S A od). =3 A
SEZNE dojzl S0 e SR Ee] T4
A eAe =43 A3 (Fig 2C), 22+ 50 pg/mLE
S 7%, BuOH EFE0] 14% (p<0.01)e] 7he] &
el on, EAS] HEEo] 46%2 7 3 A5l
(p<0.001)2 UERATE ¥hA,| 8= p-hexanet MC
ARAE W SR F24 oA 24E HolR|
roxch wildA=7] A 50% Az 30% ZFE=ol Ul
AN 0] fAlsle] Az EA B¥ES] 24 A
AGIIME TLT Aoz AlFHTh
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AAE ] 4% FA9AFo] E3=A glycerolZt A4
o2 Yrolx=t glycerol®] &2 A W Ao S48
ZA%e 593 71FSE 3T3-L1 AFHEAANME free
glycerol®] 3HeFo] At W T2 &3l A=E A
o2 Yeille FH&rb 9o g4 Aot (Slavin et al,
1994). #3145 3T3-L1 AWAE| HAR(FEE (SALER} A%
FZE (SAE)S A3 F wix|E #8]E free glycerol]
Se =43 A3 i (MDD Blaste] EujEelM &
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Inhibitory effect of Salvia plebeia R. Br. on the

triglyceride contents in MDI-induced 3T3-
L1 adipocytes. 3T3-L1 cells were cultured in
differentiation medium (MDI) with (A) SALE
(100 pg/ml), (B) SAE (100 pg/mL), and (C) Solvent
fractions from SAE (50 ug/mL) during adipogenesis.
The intercellular triglyceride contents of adipocytes
were determined by TG-S staining. Results are
expressed as the mean £ SD. Values with different
letter (a-e) within sample concentration are
significantly different at p < 0.05. SALE; ethanolic
extract of stem and leaf, SAE; ethanolic extract
of whole plant, Solvent fractions; n-hexane,
methylene cﬁloride, ethyl acetate, and n-butanol
from 95% SAE.
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5. RIAIZ
=A
—o

25} MARIX} C/EBPo Y PPARy mRNA 25

i A L |
adipogenic A=<

ke BaEl Bde 2dske MIAE

o FEHI 23§17k HE B
[e)
1

WS fEah, o wRike] A8 F7HET C/EBPBeta
9} C/EBPS= Z}ZF IBMX9} dexamethasoned] ]3] &3}

o] Z7]o| Wlo] f=E™, &3} $7]o C/EBPas}t PPARy7}
WHEHA O FF] AWAHE 5ol mRNA 59 HAL
PPt s o= dEx AUt Brun ef al., 1996).

Hjkxk=7] A FAFEE (SALE)S AWAE £3F 2
AEA A& a3t 7P =4 Jeider dA) 2go=
o] &E]aL Qo] 714 AEA N TFse] goltt 2 A
TFolXe vigAt=7] A9 FHFE= (SALEY] thste] A%
Al B3} AARRIZI] C/EBPo. 2 PPARyS} 159 %A
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Fig. 3. Effect of SALE on the mRNA expression of transcriptional factors and adipocytes-specific genes.
3T3-L1 cells were cultured in differentiation medium (MDI) with SALE (100 1g/mL) for 8 days. The
mRNA levels of C/EBPa,, PPARy, LPL and FAS were analyzed by RT-PCR. Relative mRNA expression
was normalized with GAPDH expression. The values were calculated as fold of gene expression of
the MDl-treated group. Results are expressed as the mean + SD of triplicate experiments. Values
with different letter (a-e) within sample concentration are significantly different at p < 0.05. SALE;

ethanolic extract of stem and leaf.
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