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Inhibitory Effect of Eggplant Extract on Adipocyte Differentiation in 3T3-L1 Cells
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Abstract — Abnormal growth of adipocyte characterized by increased cell numbers and differentiation is considered as an
major pathological characteristic feature in obesity. Thus, inhibition of mitogenesis of preadipocytes and their differentiation
to adipocytes would be beneficial for the prevention and inhibition of obesity. In the present study, we attempted to evaluate
anti-adipogenic activity of eggplants (the fruits of Solanum melongena L.) employing preadipocytes cell line, 3T3-L1 as an
in vitro assay system. Water extract of eggplants significantly inhibited adipocyte differentiation when treated during adi-
pocyte differentiation process, as assessed by measuring fat accumulation using Oil Red O staining. Eggplant extract, how-
ever, showed little effects on fully differentiated adipocytes. Eggplant didn’t show significant toxicity up to 500 ug/m/ to the
3T3-L1 cells. Further studies with interval treatment demonstrated that eggplant exerted inhibitory activity on adipocyte
differentiation via acting on early stage of adipogenesis. Conclusively, eggplants are suggested to be beneficial for the pre-

vention of obesity.
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7¥A (Solanum melongena L.y= 714 JJr(Solanaceae)"ﬂ <3k
AAxT s vEsE 20 g2 238kl vt o
R oR sAstm 21 o] Qlal 6~9¢el Alae] o]
o} 7 (eggplant)®. =2]-%-= A= HEolx e E o] gt
2A F72 ExAS du, 1kl E BeEE VR, A4S 7Hd
e EAE Tk ste] 27, A, e X Eshked
ARSI 71A 9] Aufl= T2 G0 = o] §Ew H FAlsl
g, 2HEF Ag Fo] RuEHJE™ sx] o) oz
anthocyanin 44~% nasunin, delphinidin 5-°] &## ¢loH,
cholorogenic acid 5% =4 AF3 solamargin 2
glycoalkaloid A H-50] 1B 31%|glc},1012)

I AFoAE A8 0= o] &HE AR N 55
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Mouse 3T3-L1 preadipocyter|¥5= American Type Culture
Collection(ATCC)ellA 2% Hro} ARgslitt, 3} fr=oll ARg-
% insulin, 3-isobutyl-1-methyl-xanthineIBMX), dexamethasone,
Oil Red O Sigma-Aldricho| A Ti3te] ARE-3FG o,
Dulbecco's modified Eagle's medium(DMEM), fetal bovine

serum(FBS) 5 Al|3Za]ofol] AR A9k Invitrogen A& AF
318lt.

7%%1;2009@ 715 arkalelM A ﬁ:@yw% s
A AR AT AN Algrtol ARSIt AZE 714 (768 g)
£ =% 22718 O]“q‘ To] 40°C ollA 3’\]{} ot BT F&
st ks Eete] 55 AFsle] & FEEQ25 95 ¥
H o]F Fof B /]“ 3} Smembrane filter(0.2 um)i o]z}
slo] GBS0l o] 83Tt

3T3-LIMEZF 252 T ¥ Az X2

3T3-L1 A A FAEE10% fetal bovine serum(FBS), 100
IU/ml penicillin® 100 ug/m/ streptomycine ¥3s= DMEM
< Ao ste] 37°C w71elA F71(95%)2F COy(5%)2
SNAE A FashEA F3siglth

A HF 23512 9)51013T3-L1 preadipocyteS 1x10%well 5%
2 48-well plated]] F3taL AlPE7} 7153t H 248 o wljeks)
A cHDay 0). T 025mM IBMX, 1ug/m/ insulin, 1puM
dexamethasoneE ¥3l5h= B3l vlix|2 w3lsio] 247 2
35 =8tk (Day 2). ©15 ¥ 1ug/ml insuline &-7-3h=
DMEMO = Zolg=11 2 o wljofst $(Day 4) DMEMC.=E w}-
T 495 o wjeFskalthDay 8). AlR2] Atst A8l 24
S ZA4stuAt B3ls f5shs 5eKDay 0~8) Al5E Aelst
jom wjFlS wAShE A TAl A5E AHElsith Als
7} 28 A7) F ol Aol AEsh=A] dotiy] f1ste] Day
0~2, Day 2~4, Day 4~8, Day 0~4, Day 2~8 7]ztol|7t A&
= Folsta 1 9] A7lells AEE AMelskAl edar uijekevt o
Akt o] A7E Day 0~8 7|3t X5 AlRE Aest A7)}
B walo] Ag7F A AL 23} o] dAlol Z-gsl=A] st
Aok B3 wEE dEste] AEste] skl wE avE vl
s3It

;O

Oil Red O3

AEY A 22 Oil Red 0G4S o]8-3t] 4313
ot 84T A s & &, AEE PBSE A3t 10%
formalin® = 1A17F 1ASKATE M3 5, PBS Al2ske] 11
AHS A A 5 Oil Red O €85 AH-AA 3]40.6% Oil
Red O: = =3:2)3l0] Axstar 1583 Az A& 42438131
‘:]' Aol FA ANEE NS AAS L B2 29 AHS

T dujgoz st 3k A% 0il Red OF isopropyl
alcohol= €31A171 ¥ 550 nmelA] S3E=E S435t0] FHalal
op 1

MZYEE &3

A5 /\1]‘ NS Yoty glsle] 3T3-L1 Al AlEE 3U

7r A3k ¥ 3-(4,5-dimethylthiazol-2-y1)-2, 5-djpheny1tetmzolium
bromide(MTT) assays <333}t 3T3-L1 A5 0.5 mg/ml
MTTE 2A1%t HH k5t AAE formazans DMSOZ £3A17)
540 nmolY FF=E ST

EAEN

AdA7e] TAAR 7242 Student's t-test® AR S
™ p valueZ} 0.05 PIRER1 7% FAACE 0= A oR
it
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$02 o] AHEIL Slek. M vhke Aag Edtek o)

o kst 5o Zhgo] Z deA] qlrk. & AFellA=3T3-L1
AT AEE o]gste] Al Adlaes S8k I
WHasS Akt sigich

ZFsl= IBMX, insulin 2 dexamethasone £¢] £3-5%
FERoR fEallth E8kE ek 9 AlEE Aol A4
’do] Aol TEFA) ehgkort el AAIEE A ANE
2431301 o] 0il Red O FAHES o]&3to] FAshA 4
Al o] 7hssISivkFig. 2). T1evk APEstE fiesheA] 7t
A9 EFEES A A9 Aol A3 A st
ACHFig. 1. 78] FFES 300 pgmi= A28l o oF
50%2] AP AAavE vERIoH o) dnAet 4
Al &Rl 7FseithFig. 2). 7HA 9] EFEE-2 500 ug/miel 1L

FEOME S AESYE HER A AdStkFig. 1. 3 7}
Ao} EFEES olv] AP} fmuo] Aol 29 A%
ol Aeldt Aol 2 A sy} mepsiglct. mepr] 7<)
EFEES AES AR Holxkot A aahs
njoket 2o Abmgrt
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Fig. 1 - Effect of eggplant water extract on adipocyte differentiation
and cell viability of 3T3-L1 cells. Cultures were induced to
differentiate for 8 days and water extract of eggplant was
treated for whole differentiation process (days 0~8).
Cultures were then subjected to Oil Red O staining for
adipocyte differentiation. MTT assay was assessed at day 3
for cell viahility. Relative fat accumulation (%) was calculated
as 100x[(absorbance of sample-treated-absorbance of
undifferentiated control)/(absorbance of differentiated control-
absorbance of undifferentiated control)]. Relative cell
viability (%) was calculated as 100X (absorbance of sample-
treated/absorbance of control). Results are expressed as
mean=+SD of three independent experiments, each performed
using triplicate wells. *p<0.05; **p<0.01 compared with
differentiated control.
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Fig. 2 — Effects of eggplant water extract on the morphology of 3T3-
L1 cells. Cultures were induced to differentiate for 8 days.
Cells were treated with eggplant water extract for whole
differentiation process (days 0~8). On day 8, cultures were
then subjected to Oil Red O staining. Figures are
representatives of three independent experiments with
similar results.

AEshe A R4 3 (preadipocytes) ol Al A A A2
(adipocytes)® w3Fsk= P o= ofy] QIAte] olsto] ThAER

AAH oz Qoprh 1510 Rglr) xegu)m 9l XA E
£ AuEAlo] ofA|E]n B33 ol =preadipocyte factor-1(Pref-
1o 23S 7HA43sta PPARy W CCAAT/enhancer-binding
proteins(C/EBPs)e] &2 S7lsitt, 237} zaixo] $75|
7} ¥ X ALe} fatty acid synthase, glycerol-3-phosphate
dehydrogenase 5¢] Z7}8Ich 18 whaba] 7)) 9] F&E0] %
HWEske] o] wAlef] Ahgsto] AEskE SAlRIIEA gl
sluAl aFivk. 3T3-L1 preadipocyte?] AHHEsl= A7} 715
ZFF 295 o uigket & A 23 F2E AlRREL M (Day
0). 0.25mM IBMX, 1ug/m/ insulin, 1 uM dexamethasone&
Eehs T WA R mEkste] 2U7E wiokshdA EI3E
FE=8tl thDay 0~2). ©]5 ¥ 1ugml insulins $Hi3h=
DMEMO % Zolgi1 29 © wieke F(Day 2~4) A 23} fr
T 49 A FHE o aokals DMEMO R v 448 o vl
altHDay 4~8). A157} 73 Al7] 5 o= Al7]e] ZHEsh=
A do}r 7] 91319 Day 0~2, Day 2~4, Day 4~8, Day 0~4,
Day 2~8 7|3tolWk A 55 Fofstal 11 &] Al7]elle AEE A
kA g wjFARtE wASISITE. o] A¥E Day 0~8 7IiF &
T AEE AHed dye} vlaste] AlErt AR 23 o=
Al #rgsh=X] BRFsESIT). Fig. 3ollA] ®Hofz| o] 714] 9
5 3552 Day 0~2, Day 0~4 % Day 0~8 5 AH3} %
7] GAlel FojEl= Af-ells Hold Ad/ds vERiglov
Day 2~4, Day 4~8 4 Day 2~8 5 37| wHlollqt 223t 7
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Fig. 3 — Effects of eggplant water extract on adipocyte differentiation
during differentiation process. Cultures were induced to
differentiate and water extract of eggplant was added at
different periods of differentiation, namely, during days
0~2, 2~4, 4~8, 0~4, 2~8 and 0~8. On day 8, cells were
stained with Oil Red O. Relative fat accumulation (%) was
calculated as 100 % [(absorbance of sample-treated-absorbance
of undifferentiated control)/(absorbance of differentiated
control-absorbance of undifferentiated control)]. Values are
expressed as means*=SD of triplicate experiments.
*p<0.05; **p<0.01 compared with differentiated control.
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