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Sophara tonkinensis Gapnep has been used as a traditional herbal medicine in oriental regions since
ancient times. In this study, the effect and mechanism of the MeOH extract of Sophora tonkinensis
Gapnep (STME) on adipocite differentiation and adipogenesis in 3T3-L1 preadipocites were
investigated. Treatment with STME in the concentration range of 0-200 pg/ml significantly inhibited
the differentiation of 3T3-L1 preadipocites in a dose-dependent manner, as determined by a decrease
in intracellular lipid droplets and lipid contents measured by Oil Red O staining. In association with
the inhibitory effect of lipid accumulation, the expressions of the proteins concerned with adipo-
genesis in 3T3-L1 preadipocites were also investigated. Treatment with STME reduced the ex-
pressions of peroxisome proliferator-activated receptor y (PPAR7), cytidine-cytidine-adenosine-ad-
enosine-thymine (CCAAT)/enhancer-binding proteins a and 8 (C/EBPa and C/EBPB) and sterol reg-
ulatory element binding protein (SREBP), which are adipocyte specific markers. In flow cytometry
analysis, the inhibitory effect of differentiation was caused by Gl arrest and following mitotic clonal
expansion cease. Therefore, we also investigated the alteration of G1 phase arrest-related proteins. As
a result, the expression of p21 protein was significantly increased, while the expressions of Cdk2,
E2F-1 and phospho-Rb were reduced in a dose-dependent manner in STME treated 3T3-L1 cells.
According to these results, STME might inhibit differentiation through G1 arrest in 3T3-L1 pre-
adipocytes adipogenesis, and further studies, which are in progress, have to be completed to identify

the active compounds.
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Fig. 1. Inhibitory effects of STME on the lipid droplet accumulation in 3T3-L1 adipocytes. Post-confluent 3T3-L1 preadipocytes (day
0) were stimulated for 2 days with adipogenic inducer (insulin, dexamethasone and 3-isobutyl-1-methylxanthine) containing
indicated concentration (0, 50, 100, 200 ng/ml) of STME. On day 2, the adipogenic inducer was replaced with DMEM/10%
FBS culture medium containing 10 pg/ml insulin and STME. After 6 days cultivation, the cells were fixed with 10% formalin
and stained with Oil Red O to visualize lipid droplets by light microscopy. (A) Microphotographs shows lipid droplets
stained with Oil Red O. Magnification, x200 (B) Stained intracellular lipid droplets were eluted with 100% isopropanol and
quantified triglyceride contents by spectrophotometrical analysis at 500 nm.
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Fig. 2. The effects of STME on proliferation of 3T3-L1 pre-
adipocytes stimulated by adipogenic inducer. Post-con-
fluent 3T3-L1 preadipocytes were caused to differ-
entiate with adipogenic inducer with STME. Trypan
blue exclusion assay was performed at Day 0, Day 1
and Day 2 for viable cell counting.
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Fig. 3. Effects of STME on the expression of adipocyte specific
proteins. (A) Post-confluent 3T3-L1 preadipocytes were
incubated with adipogenic inducer for 2 days (Day 2)
in the absence or presence of STME. (B) Post-confluent
3T3-L1 preadipocytes were incubated in adipogenic in-
ducer for 2 days and media were changed to DMEM
containing insulin for 2 days (Day 6) in the absence or
presence of STME. Protein samples were subjected to
Western blot analysis.
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Fig. 4. STME causes Gl arrest in differentiation induced 3T3-L1
preadipocytes. Post-confluent cells were treated with di-
methylsulfoxide (vehicle) or STME in a medium contain-
ing adipogenic inducer. Following incubation the cells
were harvested, permeabilized, stained with propidium
iodide and analyzed by flow cytometer.
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Fig. 5. Alteration of Gl cell cycle arrest-related proteins ex-
pression in 3T3-L1 preadipocytes treated with STME.
Post-confluent 3T3-L1 preadipocytes were incubated in
adipogenic inducer for 14 hr with or without STME.
Cells were lysed and cellular proteins were analyzed
by Western blot analysis.
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