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Investigation for antidiabetic agonist from Wisteria floribunda seeds.

Tomoyo Inoue”, Ryutaro Kikunaca®, Yoshihiro Yamapa”, Shinji Oura®?, and Hiroyuki Kawacnr”
Y Faculty of Bioscience, Nagahama Institute of Bio-Science and Technology,

? Graduate School of Biosphere Science, Hiroshima University

Summary

Peroxisome proliferator-activated receptor ¥ (PPAR 7) is a ligand-dependent transcription factor that directly activates
the expression of adipocyte-specific genes. PPAR v is mainly distributed in adipose tissues, and regulates lipid and glu-
cose metabolism. Thiazolidinediones (TZDs), as synthetic PPAR v ligands and antidiabetic drugs, are able to stimulate
adipogenesis and enhance insulin sensitivity by stimulating the transcriptional activity of PPAR y. Through screening
for natural PPAR 7 activator in various plant seeds using the PPAR 7y luciferase reporter assay, the methanol extracts of
Wisteria floribunda seeds activated PPAR 7. To identify the active compound that activated PPAR v, the methanol ex-
tracts of Wisteria floribunda seeds was partitioned between hexane, ethyl acetate and H20 soluble fractions. Among
these, treatment with the ethyl acetate extracts of Wisteria floribunda seeds enhanced a marker of adipocyte differenti-
ation such as triglyceride accumulation in 3T3-L1 cells. These results suggest that Wisteria floribunda seeds possess
PPAR v activators. The ethyl acetate soluble fraction of Wisteria floribunda seeds was further separated by silica gel

and ODS column chromatography. Based on NMR, ESI-MS, and luciferase reporter assay, we confirmed that blumenol

A, wistin, and isomucronuratol were identified as PPAR v activators in Wisteria floribunda seeds.
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Fig. 1 Effect of plant seeds on activation of PPAR v by luciferase
ligand assays.

pM-hPPAR v, p4xUASg-tk-luc and pRL-CMV were transfected
into COS-7 cells, and 5 h after transfection, the cells were treated
with various plant seed extracts (10 ug/mL) for 24 h. The activi-
ty of a vehicle control was set at 100% and the relative luciferase
activities were presented as fold induction to that of the vehicle
control. The bars represent mean values = SD for 4 well. *P<0.05
vs. vehicle control.
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Fig. 2 Effect of partitioned fractions of the methanol extract of
Wisteria floribunda seeds on activation of PPAR v by lu-
ciferase ligand assays.

The methanol extract of Wisteria floribunda seeds was partitioned
between hexane, ethyl acetate and Hz0 soluble fractions. The ac-
tivity of a vehicle control was set at 100% and the relative lucifer-
ase activities were presented as fold induction to that of the vehi-
cle control. The bars represent mean values = SD for 4 well.
*P<0.05 vs. vehicle control. Pio: Pioglitazone, as positive control.
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Fig. 3 Effect of the ethyl acetate soluble fraction of Wisteria
foribunda seeds on differentiation of 3T3-L1 cells.

Two-day postconfluent 3T3-L1 preadipocytes (day0) were treated
with or without the ethyl acetate soluble fraction of Wisteria flori-
bunda seeds for 8 days. Intracellular triglyceride concentration as-
says were performed on differentiated adipocytes (day 8). The bars
represent mean values + SD for 4 well. *P<0.05 vs. cultures treated
without the EtOAc soluble fraction of Wisteria floribunda seeds.
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Fig. 4 The chemical structures of Blumenol A (1), Ononin (2),
Wistin (3), Sativan (4), Isomucronulatol (5), and Vestitol (6)
isolated from the EtOAc soluble fraction of Wisteria flori-
bunda seeds.
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Fig. 5 Effect of Blumenol A (A), Wistin (B), and Isomucronulatol
(C) on activation of PPAR vy by luciferase ligand assays.

The activity of a vehicle control was set at 100% and the rela-
tive luciferase activities were presented as fold induction to that
of the vehicle control. 0.1% DMSO was the vehicle control. The
bars represent mean values = SD for 4 well. *P<0.05 vs. vehicle
control.
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