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Abstract: Magnolia extract, prepared from the Chinese herb Magnolia officinalis, is known for its potent anti-oxida-
tive and anti-inflammatory effects. In this report, we showed that Magnolia extract inhibits adipocyte differentiation,
as evidenced by reduced triglyceride (TG) accumulation. Also, Magnolia extract increased hormone sensitive lipase
(HSL) protein level, and decreased the adipogenic transcription factor peroxisome proliferator activated receptor
(PPAR)- 7 protein and their corresponding mRNA. Our results suggest a potential apllication of Magnolia extract
as anti-obesity agents inhibits adipocyte differentiation through the down-regulation of adipogenic transcription fac-

tors and other adipocyte-specific genes.
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53l ©]53 extracellular lipoprotein lipase®ll £J&l 7}
F5-3)] =)o glycerol#} free fatty acid (FFA)E A3t
o}, 3 FFA& A%A| 3 (adipocytes) ol 2] 3l fatty ac-
yl-CoAZ W% E o] glycerol-3-phosphate} A A3
el TGE @dehs oz w31l ol=d A
W24 A AR F ALY 15 ~ 20 %E AHA
ot AdAel gl xE o] JlvH2]. 3T3-L1 A7} 4]
WAEZRE FobEE S B3 FEQAE sl Ao
U= Aoz #3529 A insulin,  dexamethasone,
1-methyl-3-isobutylxanthine, prostaglandin F2a¢ %)<
A7V omm Axists A2 4 vk ¥d= 3}
I A 1 A actmomycm D, tumor necrosis factor- @, bro-
modeoxyuridine §) = M7 2H 35 AT 4 9
TH3.4].
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¢} CCAAT-enhancer binding protein-a (C/EBP-a)
o] AMAEZE Aol ekl A A Tatel] Bofsh=
AAHE Ap=sto] AW S2 o #ofsit5]. 3T3-L1 A%
ATAE+= 1-methyl-3-isobutyl-xanthine, dexametha-
sone} insulin (MDI)& X g]3}e] Hjekstd GlollA S7]
2 Z%dst] Eshrt AlFEEd 1 8RR retino-
blastoma protein (Rb)©] Z+-g3}o] C/EBPsel] 23-% ).
C/EBPsi= AA|ES] HEstel] SlojA Fagh dAallzt
E/\i o|FAE AT Q= 752 7 leucine-zipper

919k DNA A-915 730 leH11]. MDIE
HHX]OH A7reto] AWM ZRS] #3e FEAIZIH 4 h
ojUlef C/EBP-89 C/EBP-a7} F+X%°] hetero-
dimerE ©]F7] o] PPAR-7 9} C/EBP-a & 8793}
Al adipsine, adipocyte-specific fatty acid binding
protein (aP2), leptin 53 £ AW M E Eo] {F-8x
=5 &3 AT 6-8].
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2.1. 7171 & Alek

ME Ao ARE3E A2k 3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyl tetrazolium bromide (MTT)<%} Oil
red-O, serum ftriglyceride detection Kkit, 3-isobutyl-
1-methylxanthine, dexamethasone crystalline, insulin
from bovine pancreas, DL -isoproterenol hydrochloride
(Sigma, USA)E AFg3slsiar, Ade) AFEE AXFE=
3T3-L1 (mouse embryonic ﬁbroblast cell line)& w|=r
M EF-2-38 (American Type Culture Collection: ATCC,
USA)ellA &¢F wrol ARGsEith Al wiks S8l
Dulbecco’s modified Eagle’s medium (DMEM), bovine
calf serum (BCS), fetal bovine serum (FBS), anti-
biotics (penicillin 100 units/mL, streptomycin 100
units/mL) 2 HyClone (Thermo, USA) A&2 -3}t
A8 ol A3l th Hormone sensitive lipase (HSL),
peroxisome proliferator-ctivated receptor-y (PPAR-7),
B -actin®l] T3t A W 2%} A (Santa Cruz Biotech-
nology, USA)& AH&-3t3itt. Aol AHE-SE primer=
lipoprotein lipase (LPL), PPAR- @, PPAR- 7, leptin®.
2 Genotech (Korea)ollAl F-13F3lth.  Transcriptor
First Strand ¢cDNA synthesis kit (Roche, Germany) 2}
High Fidelity PCR Master (Roche, Germany) & A3}
of FAx e JEE g1t 2™, TG accumulation
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A& o] A% Al X += Human keratinocyte (HaCaT)
o A AAIERD 3T3-L1S AH8-38+12. % HaCaT Al
Zol Ao+ 10 % FBS, penicillin (100 units/mL),
stryptomyecin (100 units/mL)¢] 7} DMEM ®#] &
5 % COy, 37 CollA viFat o 3T3-L1 Al¥%:= 10 %
bovine calf serum, penicillin (100 units/mL), strepto-
mycin (100 units/mL)¢] 7}+¥ DMEMO.Z 5 % CO,,
37 CollA wjeksiaith 3T3-L19 A A Xz B3l+=
100 uM 3-isobutyl-1-methyl-xanthine, 250 nM dex-
amethasone, 3.3 uM D-biotin, 1 % bovine serum albu-
min (BSA), 10 pg/mL insulin solution from bovine
pancreas (MDID) ¢} 10 % FBSE &-3F viA & 5535+
©m, 10 % FBS® 10 pug/mL insulings &3 DMEM
HiA = wA|ste] FHA Ee AEE dEEkelch
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MTT 7%= Mosmann[11]9] #H-E& HEsto] HAls}
Atk Ado A MEZE HaCaT M3EQ} AW A4
A3EQ] 3T3-L1Z ©]-8-3F3ith HaCaT A<} 3T3-L1<
1 x 10" cells/well9] & %2 4] 3 96-well platesel] $-8}
FEES TEHEE Folgte] COME7IeNA 24 h 5]t
okttt MTT €9(5 mg/mL)= 371skal 4 h 3 uj
FAS AASFAL 100 ul a01d isopropanol (0.04 N HCl in
isopropanol) & #7}st & 570 nmollA ELISA reader
(VICTORS3, PerkinElmer, USA)Z 532 SA3}3th
25 FhH FEEO

A3 Ulef] FAdE =
HO=Z Oil-red-O €

i)
N
il
it
1o
>
ol
)
kel
e
o

A Foll ek AT 119

l

cells/well®] =% FH|st] §& HE S FE252
A2 etal 24 h &9k MiFSFATE PBS®E 7} wellS A3
3}al 4 % paraformaldehydeS 1 mL» ¥°] 5 min 59t
AA e 3 A A8 4 % paraformaldehydeE 1 mLA
H7Vsked 1 h Bt A-204 25} ). Paraformalde-
hydeZ AA3FAL 60 % isopropanols 7Fske] A2 gt
%, 7t wello] €3] nhE wj7hA] Ao WA skt 1
Z9 7 wellol Oil-red-O working solutione 1 mL2 @
111 h BQF Gt & S/HFE 43] o] A2 5
Mt wello] €3] vlE $) 100 % isopropanol
S 2 mLA o] G Aleks &FA1A 500 nmellA] &
o zx% o]-o% X]H]— 7—7(—] A=Y 'Lﬂ7]'6]'9j\‘:}'.
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2.6. =2 FE=2| MZ W TG Contents &

3T3-L1 cell& 33}y 1 % Triton X-100 ©] $hF-¥
PBSE Wol 88117 &1lstal TGE| 5%+ GPO-tin-
derE ©]8€-3F serum triglyceride detection kitE ©]-&3}
o] =4 4t 4 TG reagentel] 10 mLe] E/H4E

=
1, free glycerol reagent®l 40 mLe SHTE 244 ¥

Oi—roi reconstitute reagentsE TH= % 0.8 mL9] free
glycerol reagent®l Z+Zt 10 pL water (blank), 10 uL
glycerol standard (2.5 mg/mL standard), 10 yL sample
S Y 37 CollX 5 min FeH ¥ 7’*]7].1_ 540 nmellA
7] FF(1A) & SH8H. 2 % 02 mLe TG re-
agentol ZFZ} 10 puL water (blank), 10 uL glycerol
standard (2.5 mg/mL standard), 10 ul sample= ¥ i
37 CTelA 5 min 5 REEAIZ]I L 540 nmelA #HE &
F(FA)S S43kth TGE «
o]-g-ato] AAtatltt

=]
kS glycerol 3 F41S

2.1. Western Blot Analysis

A& 24 h Bt A28 3T3-L1 A|3EE RIPA buffer
(0.5 % sodium deoxycholate, 0.1 % SDS, 1 % NP-40,
1 mM PMSF) 2 &slstn gA&8e sttt 33t 4
ZNE 12 % SDS-PAGEE o]&3to] d71953skaL o]
£ nitrocellulose membrane .2 %At ©1& 5 % skim
milk7} &% Tris &FEHNA PPAR- 7 (sc-7273),
HSL (sc-74489), B-actin (sc-1615) A} 217 Hk-&-
A1 & 22 HRP-&A| &5 71ekar WEST-ZOL Western
blotting detection system (chemiluminescence reagernt,
Intron. Korea) S AFE3}o] Kodak X-ray filmell 734

F st

J. Soc. Cosmet. Scientists Korea, Vol. 35, No. 2, 2009



120

o0
(=]

==373-L1
—B—HaCaT

(53]
(=]

n
<o

w
<o

Cell viability

(% of control)

(]
(=]

o

50 100 150 200 250
Concentration (pg/mL)

Figure 1. Cytotoxic effects of Magnolia officinalis extract on
the 3T3-L1 and HaCaT cells.

2.8. RNA 22| % RT-PCR

RNAS FZ2 acid guanidinium-phenolchloroform
(AGPC) Wl 23t total RNA FEAI2FH(RNAiso Plus,
TaKaRa, Japan)< AME3FAtE cDNA A2 Tran-
scriptor First Strand ¢cDNA synthesis kitZS ©]-83fo]
cDNAE 43} 21, High Fidelity PCR Master2}
2+ primerS AFE-31o] PCRS 433130t} cDNA 4
2 1 ug® total RNA®R 50 CollA 1 h, 85 ‘ColA] 5 min
3 TFAAIFI o 2= S TAAIZ T PCR S5
94 CellX 50 s ¥<F denaturation 27132 55 C, 50 s &
QF annealing, 72 CollA] 50 s &<t extensionA| FH . ©]&
30%] Wk 3312 final extension< 72 C, 5 min 5<%t
Fsg o FEE AIELS 2 % agarose gelolA A
7195 st FAx s
system (ChemiDoc XRS system, Bio-Rad Laboratories,
USA)Z &l18}3 T} Leptin, PPAR- @, lipoprotein li-
pase (LPL)9] oligonucleotide A< leptin: sense:
5-GGAATTCAGAAAATGTGCTGGAG-3, antisense:
5-GGAATTCTCAGCATTCAGGGCTAAC-3, PPARa:
sense; 5'-CCTGTCTGTCGGGATGTCACACAATGC-3,
antisense: 5'-GCAACTTCTCAATGTAGCCTATGTTT-
3, LPL: sense: 5'-GGCCGCAGCAGACGCAGGAAGAG
ATTT-3'", antisense; 5'-AAGAAGGAGTAGGT TTT
ATTTGTGGAA-3 GAPDH: sense; 5'-AAATTCA
ACGGCACAGTCAA-3, antisense: 5'-GTCTTCTGG
GTGG CAGTGAT-3"o|t},

chemiluminescent detection
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Figure 2. Magnolia officinalis extract inhibits lipid accumu-
lation of 3T3-L1 cells.
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HaCaTHIE9} 3T3-L1 AHlEel 3
2 A3 & sE Fr] g A
S =48Itk 1 A3 HaCaT AIE9) o]
A& A8 FEQ 200 ug/mLolA 2k 75 %2] A
H& B om 3T3-L1 AES] 9ol Ha A
5 200 ug/mLAIME 922 %2 AE AEE
yehidth, HaCaT AIE9} 3T3-L1 AlEe] 10 ~
ug/mLe] A 55 AE3IS wl, AlZ AES] 2
= vAA FES gRIsktH(Figure 1).
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TG contents 54 &48H4 S-S o] &3 oM,
AE Holl £A8}= lipoprotein lipase?] ZH-gol 2]&to]
TG7} glycerol ¥ FFAR Eal| 5 A Ft} E3]¥ glycerol
< glycerol kinase (GK)$} glycerol phosphate oxidase
(GPO), peroxidase 52 &4 HkZof| ol HEZ o=z
A4 ¥ quinoneimine dyeE FFC2 st WHHO
2 5u A 225 sEEE AEsk] AX U] &
¥ TG contents® 73t A7, v d5 FEE9]
S7F Sl wet Al Wie] TG contents 0] 7+
sk s Bilon, Hi Alm AHE FEQ 100
ug/mLellA] control tIH] F 35 %°] TG contents 7+4~
£ e SITH Figure 3).
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3.4. PPAR-y/HSL CHEHE! 8154 Mol St
28 MEZ B3V 2 3T3-L1 AlEAA A9k &
3} 3o Bojek= Q9107 PPAR-y £ HSL, C/EBP-
a & 5 Itk AE W TG contents®] 49} A+
kS A5 B AR FuE A5 FEES AE Y
s JAAY, A AEES FehE A
Fxo] ey dad ey Auds 4l
AF FEES FEEE 483to] PPAR-
7 $F HSLO| wila v & g1t Ay}, $uf 350
=7t S7FEel el HSLE] whia & o] control 2t
tusle] 8ull 7181 0, PPAR- v 9] 7%=, F-u}
G FEES 100 ug/mL X3t Al EZodA PPAR-y &
m o] ¥k 89 9 k= AaE YERAtH Figure 4).

B

Figure 3. Magnolia officinalis extract reduces size of intracellular lipid droplet. A: control, B: Magnolia officinalis extract 100 ug/mL.
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Figure 4. Magnolia officinalis extract inhibits intracellular
TG contents of 3T3-L1 cells.

A el tin]ate] wdo] Frhshs o= vEt
o, Sul A F2E2ES 100 ug/mLE A8 AE
v 23 Ao A AFAEeA e A3} AL
FEoRE Yeh, S A FEES AHEshd AA
EZO| Fhol dolE fxte o] ofA|E o] 2wk
A o] sl Aoz ALgHtH(Figure 5).
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Figure 5. Effects of Magnolia officinalis extract on expression of HSL and PPAR-7 in 3T3-L1 cells. HSL: hormone sensitive

lipase, PPAR- 7 : peroxisome proliferator activated receptor-y
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Figure 6. Effects of Magonalia officinalis extract on mRNA expression of LPL, leptin and PPAR- @ in 3T3-L1 cells. A: mRNA

expression level, B: preadipocyte, C: mature adipocyte.
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