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Effects of Water and Ethanol Extracts from Four Types of Domestic Seaweeds
on Cell Differentiation in 3T3-L1 Cell Line
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Dept. of Food Science and Nutrition, Jeju National University, Jeju 63243, Korea

ABSTRACT

The aim of this study was to examine the cytotoxicity and potential inhibitory effects from four types of edible domestic
brown seaweeds, Undaria pinnatifida (UP), Laminaria japonica (LJ), Sargassum fiulvellum (SF), and Hizikia fusiforme (HF),
on preadipocyte differentiation in 3T3-L1 cell line. Water and ethanol extracts from the four types of seaweeds were prepared
and tested for cell viability in the 3T3-L1 cell line by using MTT assay. In addition, various doses of the water extract of
seaweeds (WES) and ethanol extract of seaweeds (EES) were treated at the beginning of 3T3-L1 differentiation and continued
until the cells were fully differentiated to adipocytes. Oil Red-O staining was performed to determine the potential cell
differentiation inhibitory effects of the WES and EES by measuring the levels of lipid droplet accumulation in 3T3-L1
adipocytes. PPARY mRNA expression levels were significantly reduced by WESs of UP, LJ, and HF as well as EESs of LJ
and HF. As a result, we observed the superior cell differentiation inhibitory effects of WES compared to that of EES in a
dose-dependent manner without any significant cytotoxicity in mouse adipocytes.
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Fig. 1. Preparation of the water and ethanol extracts of the 4 types of domestic seaweeds.
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Table 1. Sequence of primers used for RT-PCR

Gene name Sequence
Sense 5‘-GACCTCTATGCCAACACAGT-3’
[B-actin
Antisense  5*-TTGCTGATCCACATCTGCT-3’
Sense 5‘-TTGACAGGAAAGACAACGGA-3’
PPARY
Antisense  5-GAGCAGAGTCACTTGGTCATT-3’
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Fig. 2. Cytotoxicity of ethanol extract of the four seaweeds(EES) in 3T3-L1 preadipocytes.
Data are expressed as mean+=SEM. Cytotoxicity of ethanol extracts of the four seaweeds was determined by MTT assay. Preconfluent
preadipocytes were treated with various concentration of EES for 24 hours.
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Fig. 3. Cytotoxicity of water extract of the four seaweeds(WES) in 3T3-L1 preadipocytes.
Data are expressed as meantSEM. Cytotoxicity of water extracts of the four seaweeds was determined by MTT assay. Preconfluent
preadipocytes were treated with various concentration of WES for 24 hours.
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Fig. 4. Effect of ethanol extracts of seaweeds(EES) on lipid accumulation in 3T3-L1 adipocytes.
3T3-L1 cells were plated in 24-well plates at a density of 50,000 cells/well and differentiated to adipocytes along with various
concentrations of the EES. An asterisk represents a significant difference by ANOVA (© p<0.05).

W, 2e 5] AT
EERERE:

AREI}E =

njejxe] dEre FEEe
Z4 A3 AAEL Z/M AT, 3T3-L
AN ZtHKang S et al 2008). FV|Z$ 3
A o] B TE SHA

i}i

=
i)
N
9,
)
o
4

o M}l'
i
rlo

)
AN
Lo

£
R
mﬁ‘.’
OQ

i of,

Eag
o i oo

o Mo

i = o
2 oy rir
o
b
Ju
o,

2
18
)

&
e

AA

39 mg/g 57} 8.3 me/g g0l
= Z)¥Eo] 3.96 mg/g, THY
D}%&]oﬁ ATHKang S et al 2010). ¥ ATox] o] &3t
4%°] WES7} EESK.t} g3t A sl A &5
1 S o] 2| gt FEE TRE de FEHs
o] zto]d 74013} *hﬁM FF AAAQ AHx2F
W BEAL =34

= 101] 2

]

T

-

P

ﬂi?l
N

4*«1 EES9‘r WESE A%
X%}OW < skl
O A3y ’q th;],(Flg 6).
PARY«I FrAA
i—a—w o 222

_%_7(4
PPARYS] mRNA =
EES?| 7, T4 }9}% 7‘4 1%
o] thzel vlsl

, v}

o A= PPARyS] F3x}t Hdlo] tixaHe} foldo=
7VehE #FsIith WES| A%, BApt & A9lst
nle, TAlml, E A Xl A PPARYS] 312
frojd o2 txaET vof OH—-—Tr FE5]
Ixfe] 2o JEFE F5 sttt AT Fig
A A o] 279 mRNA EE ‘fﬂéﬂr% 7§§l’°]
LA HA = Ft) EA o7 nY ogke FEEE PPAR
y A EA S SRR oY, A 45 ST7HIT1A]
= ¥tk F, ST FEEES 3T3-L1 AlxFe AYEs)
gl zdatel MTAlo A apEA o= 28 %}&’it‘r.
el 2R Frel ohRol thk A 2ol v
< A9 EW 33 2t} Maeda H et al(2006)
AR A FZ 7Heet SRR ol & HA] A% A
g BAR 7heel et Al $3%HE] & (fucoxanthinol)
2 3T3-L1 AAE7 ABAER E315 Aoz Bl
Rom, 53] TaEE| FIIRET gdgh A L)
A5 S Al IS A8 tHMaeda H et al 2006).
T A(L-fucose), AAYZA, AHEQ A9} W9 A8 4]
Ho & F3o|H(fucoidan) FATEFE ATAAE =
A= QIZHC/EBPa, PPARY) #15ke} o5 A5 DA A <]
et Aloll $1x)8H= INKS}F ERK Q] ¢14k3} A= Q18 A

(o

rzi B
2 e ol

:[L

e

%!
e,

m>Hﬂ

g




996 QAH - o] &7 HoMAo} fAIREATS
400+ Undaria pinnatifida 150+ Laminaria japonica
H] 3
= 300 =
5% 100
8 5 8 E =
200+
2% L
] 504
= & 1001 £
o =]
0- 04
control 50 100 200 control 50 100 200
concentration (pgiml) concentration (wg/ml)
150+ Sargassum fulvellum 150+ Hizikia fusiformis
8 8
= B
22 100- £e
85 Ss 5
(2]
=% Siig
Ex % Zx
© °
control 50 100 200 control 50 100 200
concentration (pg/ml) concentration (pg/ml)
(A)

(B)
Fig. 5. Effect of water extract of seaweeds (WES) on lipid accumulation in 3T3-L1 adipocytes.
(A) 3T3-L1 cells were plated in 24-well plates at a density of 50,000 cells/well and differentiated to adipocytes along with various
concentrations of the WES. Data are presented as the meantSEM (1=3). Asterisks represent a significant difference by ANOVA (* p<0.05,

™ p<0.001). (B) Accumulations of lipid droplet in 3T3-L1 adipocytes were stained with Oil Red O and visualized by a light microscopy
at x200 magnification.
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