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Undbria pinnatifach has been used as a natural diet food with few calories and as a source of iodine.
Even though U. pinnatifida has been regarded as a diet food, the mechanisms of its inhibitory effects
on adipocyte differentiation and the accumulation of fat in adipocytes are poorly understood. In this
study, the effect and mechanism of U. pinnatifica ethanol extract on 3T3-L1 differentiation into adipo-
cytes were investigated. The effects of U. pinnatifich ethanol extract on cell viability and the anti-adipo-
genic effect were investigated via MTT assay, Oil red O staining, RT-PCR, and western blot. The U.
pinnatifich ethanol extract did not show toxicity up to a concentration of 50 pg/ml. The addition of
U. pinnatifich ethanol extract decreased triglyceride contents by 40% when 50 pg/ml of U. pinnatifida
ethanol extract was added during 3T3-L1 differentiation and adipocyte triglyceride formation. The
transcription and expression of peroxisome proliferator-activated receptor ¥ (PPARY), leptin, and hor-
mone-sensitive lipase (HSL) as adipocyte-specific proteins were determined by RT-PCR and western
blot. The overexpression of PPARY could accelerate adipocyte differentiation. Also, leptin was se-
creted for triglyceride accumulation in the adipocytes and the increase of adipocyte cell size. Thus,
PPARy and leptin were used as indicators of obesity. PPARy and leptin were repressed by the in-
creased addition of U. pinnatifida ethanol extract. This indicates that U. pinnatifida was effective as an
anti-obesity agent by repressing the differentiation of 3T3-L1 into adipocytes and inhibiting trigly-

ceride formation in adipocytes.
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Fig. 1. Effect of U. pinnatifida ethanol extracts on cell viability
in 3T3-L1 and adipocyte. Cells were incubated for 24 hr
in cell culture medium with various concentrations of
extract. Cell viability was determined by MTT assay.
Values are expressed as percentage of the viability of
control. Data were expressed as relative cell via-
bility+S.D. of triplicate trials.

Table 1. Sequences of oligonucleotide primers used for real-time PCR

Gene Names Sequences
PPAR 7 F: 5-GAG-ATG-CCA-TTC-TGG-CCC-ACC-AAC-TTC-GG-¥
R: 5-TAT-CAT-AAA-TAA-GCT-TCA-ATC-GGA-TGG-TTC-3'
Leptin F: 5-GGA-TCA-GGT-TTT-GTG-GTG-CT-3’
R: 5-TTG-TGG-CCC-ATA-AAG-TCC-TC-3
HSL F: 5-ACC-GAG-ACA-GGC-CTC-AGT-GTG-¥
R: 5-TCCCTCTCAGCTGTGGTGGTGAA-3
p-actin F: 5-AGC-CAT-GTA-CGT-AGC-CAT-CC-3’
R: 5-TCC-CTC-TCA-GCT-GTG-GTG-GTG-AA-¥
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Fig. 2. Inhibitory effect of U. pinnatifida ethanol extract on trigly-
ceride contents in adipocyte. 3T3-L1 cells were cultured
in differentiation medium [ and II with U. pinnatifida
ethanol extract during adipocyte differentiation. The in-
tercellular triglyceride contents of adipocytes were de-
termined by Oil red O staining. The relative triglyceride
contents were measured at A=490 nm by ELISA reader.
Values are expressed as the means+S.D.
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Fig. 3. Effects of U. pinnatifich ethanol extracts on PPARY, Leptin
and HSL in adipocytes determined by western blot (A)
and RT- PCR (B) analysis. 3T3-L1 cell in media with dif-
ferent concentrations of U. pinnatifich ethanol extracts
were differentiated into adipocytes for 8 days. B-actin
was used as an internal control. Values are expressed as
mean=S.D.
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