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Sargassum horneri (Turner) C. Agardh is a marine brown algae widely distributed in the North Pacific
Ocean. It is known for its anti-inflammatory and anti-atopic effects. In this study, we determined the
effects of ethanol extract of Sargassum horneri (Turner) C. Agardh (EESH) on anti-obesity activities in
3T3-L1 preadipocytes. Our results indicated that treatment with EESH decreased the differentiation of
3T3-L1 preadipocytes in a dose-dependent manner, as confirmed by a decrease in lipid droplet content
observed by oil red O staining. The concentrations of cellular triglycerides were also reduced in
3T3-L1 cells after treatment with EESH. Triglyceride content was inhibited by 13%, 16%, and 23% after
treatment with 250, 500, and 1,000 pg/ml of EESH in 3T3-L1 cells, respectively. Western blotting anal-
ysis showed that EESH suppressed adipogenic transcription factor expression in a dose dependent
manner. Specifically, it suppressed cytidine-cytidine-adinosine-adenosine-thymidine (CCAAT) /enhancer
binding proteins (C/EBP)a, C/EBPB and peroxisome proliferator-activated receptor (PPAR)y. This in-
dicated that EESH could control the expression of adipogenic transcription factors and inhibit the dif-
ferentiation of adipocytes. Taken together, these findings demonstrated that EESH showed anti-obesity
effects and could have potential uses in the field of nutraceuticals.
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. 1. Effects of EESH on the cell viability in 3T3-L1 preadipo-
cytes. Cultured 3T3-L1 preadipocytes were treated with
concentrations of EESH for 72 hr, and cell viability was
determined by MTT assay. Data were expressed as per-
centage of control. Each value indicates the mean + S.D.
and is representative of results obtained from three in-
dependent experiments.
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Fig. 2. Effects of EESH on the phase contrast microscopic morphological changes of differentiated 3T3-L1 preadipocyte. 3T3-L1
preadipocyte’s differentiation was initiated with MDI (0.5 mM IBMX, 1 uM dexamethasone and 5 ug/ml insulin) and FBS
medium in the absence or presence of EESH (day 2). And then every 2 days, medium was changed with 5 ug/ml insulin
and FBS medium for maintain differentiation. After 8 day, differentiated 3T3-L1 adipocyte were visualized by phase contrast

microscope (Magnification, X200).
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Fig. 3. Effects of EESH on the lipid droplet accumulation in-
hibition of differentiated 3T3-L1 preadipocyte. 3T3-L1
preadipocyte’s differentiation was initiated with MDI
(0.5 mM IBMX, 1 uM dexamethasone and 5 ug/ml in-
sulin) and FBS medium in the absence or presence of
EESH (day 2). Every 2 days, medium was changed with
5 ng/ml insulin and FBS medium for maintain differ-
entiation. After 8 day, differentiated 3T3-L1 adipocyte
were gauge triglyceride contents for ELISA reader. Data
were expressed as percentage of positive control. Each
value indicates the mean + S.D. and is representative
of results obtained from three independent experiments.



212 BBULRIX| 2019, Vol. 29. No. 2

EESH ( pa/mi)
+ + + + MDI

C/EBPa

C/EBPB

PPARY

Relative protein
E xpressionfActin

Actin

mC/EBPa @C/EBPB 0 PPARy

2
1.5 4
1
0.5 1
0 4
- - 250 500 1000  EESH ( pg/mi)
+ + + + MDI

Fig. 4. Effects of EESH on the levels of adipogenic transcription factors protein expression by Western blot analysis in differentiated
3T3-L1 preadipocyte. (A) 3T3-L1 preadipocyte’s differentiation was initiated with MDI (0.5 mM IBMX, 1 uM dexamethasone
and 5 pg/ml insulin) and FBS medium in the absence or presence of EESH (day 2). And then every 2 days, medium was
changed with 5 pg/ml insulin and FBS medium for maintain differentiation. And then harvest cell lysates, cellular proteins
were separated by SDS-polyacrylamide gels and transferred onto PVDF membranes. The membranes were attach with the
indicated antibodies. Proteins were visualized using an ECL detection system. (B) adipogenic transcription factor’s expression
was quantified with Image ] software and appeared radio. Actin was used as control.
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