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Inhibitory Effect of Heartwood of Rhus verniciflua Stokes on Lipid
Accumulation in 3T3-L1 Cells
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Young-Mi Lee and Hyun-Ju Jung*
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Abstract — The MeOH extract of Rhus verniciflua heartwood inhibited lipid accumulation in 3T3-L1 adipocytes. Chro-
matographic methods including of silica gel, RP-18 and high-pressure liquid chromatography isolated sulfuretin and fisetin
from the extract as active constituents. The isolated compounds, especially sulfuretin, strongly inhibited lipid accumulation in
adipocytes. The treatment of sulfuretin and fisetin led to decreased expression of peroxisome proliferator-activated receptor-
gamma (PPARY), as an important transcription factor in fat cell differentiation, which was equal to the decrease in the quercetin
positive control. The presence of a hydroxyl group (C-5) in quercetin compared to fisetin, and the presence of C-2 double bonds
in fisetin compared with fustin increased the inhibitory effect of lipid accumulation.
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717] & A9 —'H-NMR (500 MHz) ¥ “C-NMR (125
MHz) spectrax= JEOL Eclipse 500 FT-NMR spectrometer
o2 433, silica gelt TLC plate= MerckAe] A&
AR 2™, RP-18 gel& YMCARS] AJ&ES ARS8t
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(BCS)= HycloneAte] A< ARSI
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SIEHE 1 — White amorphous powder, 'H-NMR (CD,0D,
500 MHz) &: 4.47 (1H, d, J = 11.9 Hz, H-3), 493 (IH,
d, J =119 Hz, H-2), 6.32 (1H, d, J = 2.3 Hz, H-8), 6.52
(1H, dd, J = 2.3, 8.7 Hz, H-6), 6.80 (1H, d, J = 8.3 Hz,
H-5'), 6.85 (1H, dd, J = 1.8, 8.3 Hz, H-6"), 6.98 (1H, d, J
= 1.8 Hz, H-2"), 7.71 (1H, d, J = 8.7 Hz, H-5), "C-NMR
(CD,OD, 125 MHz) &: 843 (C-2), 732 (C-3), 193.1 (C-
4), 128.8 (C-5), 110.8 (C-6), 163.8 (C-7), 112.1 (C-8),
1656 (C-9), 1024 (C-10), 1288 (C-1'), 114.6 (C-2),
145.0 (C-3"), 145.8 (C-4'), 114.7 (C-5'), 120.0 (C-6).

SI8H2 2 - Yellow amorphous powder, 'H-NMR (CD,OD,
500 MHz) &: 6.89 (1H, d, J = 8.7 Hz, H-5"), 6.90 (1H, d,
J =23 Hz, H-8), 6.90 (1H, dd, J = 2.3, 9.6 Hz, H-6),
7.66 (1H, dd, J = 1.8, 8.7 Hz, H-6"), 7.76 (1H, d, J = 1.8
Hz, H-2), 797 (1H, d, J = 9.6 Hz, H-5). "C-NMR
(CD,0D,125 MHz) §: 1462 (C-2), 137.2 (C-3), 173.1 (C-
4), 1262 (C-5), 114.7 (C-6), 162.9 (C-7), 101.6 (C-8),
1572 (C9), 114.1 (C-10), 123.0 (C-1), 1149 (C-2),
144.9 (C-3'), 147.3 (C-4"), 114.7 (C-5"), 120.3 (C-6").

8l8l8 3 — Orange amorphous powder, 'H-NMR (DMSO-
dg, 500 MHz) &: 6.64 (1H, s, H-2), 6.70 (1H, dd, J = 1.9,
8.7 Hz, H-6), 6.74 (1H, d, J = 1.9 Hz, H-8), 6.83 (1H, d,
J = 82 Hz, H-5"), 7.24 (1H, dd, J = 1.9, 8.2 Hz, H-6"),
744 (1H, d, J = 1.9 Hz, H2"), 7.60 (1H, d, J = 8.7 Hz,
H-5). "C-NMR (DMSO-d, 125 MHz) & 1123 (C-2),
1462 (C-3), 148.6 (C4), 1263 (C-5), 125.1 (C-6), 168.0
(C-7), 989 (C-8), 166.7 (C-9), 113.8 (C-10), 123.9 (C-1'),
1185 (C-2'), 146.1 (C-3), 148.6 (C-4"), 116.6 (C-5"), 125.1
(C-6).
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60% isopropanol 2 Al & 3} 31 M| Z ] 2] A ®-& Olympus
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Fig. 1. The structures of the isolated compounds from the
heartwood of R verniciflua.
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3T3-L1 cellol] AlE=AJo] AFHA] o= 20 uMe] H g
FLE AMESIeH querceting: positive controlZ 3t 4
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of AW A& 7P A dAAZLH, A A=
positive control$! quercetin} U =31 °F 50% F=91
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Fig. 3. Effects of fisetin and sulfuretin on expression of PPARy
in adipocytes. Total protein after lysis were isolated by 10%
SDS-PAGE and transferred to PVDF membrane, blocked for
1h at room temperature in 5% skim milk. Anti-PPARy
antibody were added to 1% BSA in PBS-T and incubated with
the membrane for 1 h at ambient temperature. The membranes
were washed three times for 7 min each in TBST and then
incubated with HRP-conjugated secondary antibody for 1h at
room temperature. The membranes were developed with an
enhanced chemiluminescence detection system. Prepared cell
lysates were subjected to western blot analysis to detect the
expression of key transcription factor in fat cell. Statistical
significance: p<0.05.
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Fig. 2. The effects of the isolated compounds on lipid accumulation in 3T3-L1 adipocytes. Media was removed and washed with
PBS. Cells were fixed with 10% formalin and incubated 30 min at room temperature. After incubation, lipid droplets stained with
Oil red O for 1 h and washed wells with 60% isopropanol. Stained lipid droplets took pictures with Olympus (Tokyo, Japan)
microscope. (A) negative control, (B) positive control (quercetin 20 uM), (C) fisetin 20 uM, (D) sulfuretin 20 uM.
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