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Abstract - In this study, the anti-obesity effect of Geranium wilfordii Maxim. extract was studied using 3T3-L1 cells.
Geranium wilfordii Maxim. was extracted with water (NG-GT-T1L), 10% ethanol (NG-GT-T2L), 30% ethanol (NG-GT-T3L),
50% ethanol (NG-GT-T4L), 70% ethanol (NG-GT-T5L), and the effects on cell viability, lipid accumulation, triglyceride
content, and protein expression in 3T3-L1 cells were confirmed. It was confirmed that NG-GT-T3L extract was superior to
other extract conditions in reducing lipid accumulation and triglyceride content in the concentration range that did not show
cytotoxicity. In addition, it was confirmed to suppress adipogenesis and lipogenesis by reducing the expression of
peroxisome proliferator-activated receptor-gamma (PPARY) and CCAAT/enhancer binding protein-a(C/EBPa) proteins
that regulate adipogenesis, decreasing the expression of fatty acid synthetase (FAS) and stearoyl CoA desaturase-1 (SCD-1)
proteins that regulate lipogenesis, and increasing the expression of AMP-activated protein kinase (AMPK) protein. From
these research results, Geranium wilfordii Maxim. NG-GT-T3L extract is believed to have anti-obesity reduction effects
through suppressing lipid accumulation and triglyceride accumulation and regulating adipogenesis and lipogenesis-related

proteins.
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F =91 shaking incubatorZ 9|

B35}l A=ol-S whatman filter paper (Whatman Inter—
national, Maidstone, UK)Z2 oJ3}gt & ZHl==7|(Eyela
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3T3—L1 preadipocyter= American Type Culture Collection
(ATCC, Manassas, USA)ZXE Fsk9c} 3T3-L1L 10%
bovine calf serum (Welgene, Daegu, Korea)™} 1% penicillin—
streptomycin (Welgene, Daegu, Korea)¢] &7} dulbecco’s
modified eagle’s medium (DMEM, Welgene, Daegu, Korea) Hl]
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Fig. 1. Concentration-dependent effects of Geranium wilfordii Maxim. extract on 3T3-L1 cell viability. Cell viability was analyzed
using MTT assay. Values expressed are meantSD of triplicate measurements. Values with different superscripts in column are
significantly different (P<0.05) by Duncan’s multiple range test.
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Fig. 2. Geranium wilfordii Maxim. extract treatment inhibits lipid accumulation in 3T3-L1 adipocytes. Values expressed are
meantSD of triplicate measurements. Values with different superscripts in column are significantly different (P<0.05) by Duncan's
multiple range test. ###p <0.001, when compared to the preadipocyte. *p <0.05, **p <0.01 and ***p <0.001, when compared to the
adipocyte.
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Fig. 3. Geranium wilfordii Maxim. extract treatment inhibits cellular triglyceride contents in 3T3-L1 adipocytes. Values expressed
are meantSD of triplicate measurements. Values with different superscripts in column are significantly different (P<0.05) by
Duncan's multiple range test. ###p <0.001, when compared to the preadipocyte. **p <0.01 and ***p <0.001, when compared to the
adipocyte.
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Fig. 4. Effect of Geranium wilfordii Maxim. extract on lipolysis-related protein expression. (a) western blot band, (b) PPARy , (c)
C/EBPa , (d) FAS, (e) SCDI, (f) pThr172 AMPK/AMPK analyzed by Image J. Values expressed are mean+SD of triplicate
measurements. Values with different superscripts in column are significantly different (P<0.05) by Duncan's multiple range test.
#H##p <0.001, when compared to the preadipocyte. *p <0.05 and ***p <0.001, when compared to the adipocyte.
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