Korean J. Food & Nutr. Vol. 15. No. 1, 36~41 (2002) THE KOREAN JOURNAL OF
FOOD AND NUTRITION
SrRMEgYUD

oslEf - B - O|YH - SHOPT - WA
dANAAG 4FIY, I,
"Qeueta el s Pl AL g e}

Development of Antitoxic Agents from Sophora flavescens Ait.

Hee-Tae YoungT, Seung-I1 Jung*, Young-Chul Lee**, Kyung-Ah Yun*** and Seung-Hwa Baek*

Department of Food and Nutrition, Department of ***Clinical Pathology, Daejeon Health Science College, Daejeon, Korea
Department of *Herbal Resource Development, Professional Graduate School of
Oriental Medicine, Wonkwang University, lksan, Korea
Department of **Biochemistry, College of Medicine, Chungnam National University, Daejeon. Korea

Abstract

The aim of this study was to assess the antitoxic compounds, flavanones(Leachianone A=LA and Sophora-
flavanone G=SFG), from Sophora flavescens(S. flavescens). We investigated the possibility of antitoxicity of LA
and SFG against NIH 3T3 fibroblasts cell lines using colorimetric MTT[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
-2H-tetra-azolium bromide] assay.

The results were as follows :

After cadmium was treated against NIH 3T3 cell lines, we determined ICso. Accordingly we have examined
the detoxification effects of S. flavescens, LA and SFG under cadmium ICs=12.5 uM and was carried out to
observe morphological changes by the light microscopic study. In NIH 3T3 cells, Sophora flavescens, LA, SFG
and LA + SFG showed inhibitory effects on the cytotoxicity of cadmium and these detoxication effects increased
in proportion to the concentration of these drugs.

These results suggest that LA and SFG from S. flavescens retain a potential antitoxic activity.
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UV spectrum<- Hewlett Packrad (Model HP 8453A)
A}, IRE Jasco (Model FI/IR 5300)A}, NMR-& JEOL
-ECP (500 MHz)& Al-&3}sict.

H,0, HyO:CH;CN(9:1—1:9), CH;CN, CH;CN:CH;Cl
(3:1), CHCl, EtOHZ £-8& %t} 1 3 CHON:
CH;CI(3:1)}3-8 Z-(289mg)=- silica gel column chromato-
graphy(7Z 7§-8-1l]; EtOAc:hexane=2:10, 10'20, 20:50, 50:
90, 0:100—~EtOH/CH;CN)E- A A}t & EtOAc:he-
xane(20:50)9] 7-8=(79mg)< Prep-HPLE. Compound
1(6mg)3} Compound 2(7mg)E vzl slsich

Compound -G8 2T mp 155-156T, IR
y max" em”' 3341(OH), 1701(C=0), 1651, 1560, 1508
(aromatic C=C), 1082, 1042(C-0), UV 2 MM ym(log
£) 295(4.4), 318(4.0) 340(3.8), 'H-NMR (Me,CO-d,
500MHz) & 1.47(3H, s, 7"-Me), 1.57(3H, s, 6"-Me), 1.64
(3H, s, 10"-Me), 2.04(2H, m, H-3"), 2.59QH, m, H-2"),
2.60QH, m, H-1"), 2.70(1H, dd, J=16.8, 2.9Hz, H-3),
3.03(1H, dd, =168, 13.2Hz, H-3), 3.833H, 5, OMe),
4 352H, m, H-9"), 4.97(1H, br t, J=6.9Hz, H-4"), 5.68
(IH, dd, 1=13.2, 2.9Hz, H-2), 6 01(1LL, s, H-6), 6.51(111,
. H-5), 6.57(1H, m, H-3), 8.52 and 9.52(1H, s, OH),
12.16(1H, s, Cs-OH); “C-NMR(Me,CO-ds, 125MHz) & :
197.34(C-4), 16550 (C-7), 162.02(C-5), 161.50(C-9),
158.85(C-4"), 157.79 (C-2), 148.08(C-8"), 130.96(C-5"),
127.63(C-6"), 123.62 (C-4"), 118.34(C-1"), 110.37(C-9"),
108.40(C-5", 107.11 (C-8), 102.38(C-10), 99.05(C-3"),
95.19(C-6), 74.17 (C-2), 46.94(C-2"), 41.96(C-3), 31.11
(C-3"), 26.90(C-1"), 24.99(C-6"), 18.27(C-10"), 17.01
(C-7"), 54.99(Me).

Compound 2-7] 3B mp 173~175C, IR v max
K¥em ! 3308(0H), 1632(C=0), 1608, 1540, 1528 (aro-
matic C=C), 1060, 1050(C-0), UV 2 M%nm(log ¢)
294(4.45), 342(3.60) 340(3.8), 'H-NMR (Me>CO-ds, 500
MHz) & 1483H, s, 6"-Me), 1.553H, s, 7"-Me), 1.63
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GH, s, 10"-Me), 2.01(2H, m, H-3"), 2.532H, m, H-2"),
2.62QH, m, H-1"), 2.75(1H, dd, 1=17.2, 29Hz, H-3),
3.06(1H, dd, J=17.2, 13.2Hz, H-3), 4.54(1H, s, H.3), 4.57
(1H, s, H-3), 4.98(1H, m, H-4"), 5.66(1H, d, }=12.9Hz,
H-2), 6.00(1H, s, H-6), 6.45(1H, m, H-5"), 647(1H, m,
H-3), 12.18(1H, 5, C5-OH); "C-NMR (Me,CO-cs, 125
MHz) § :197.36(C-4), 164.50 (C-7), 162.21(C-5), 16128
(C-9), 158.57(C-4), 155.29 (C-2'), 148.32(C-8"), 130.80
(C-5"), 127.82(C-6"), 123.66 (C-4"), 117.04(C-1"), 110.37
(C-9™, 107.00(C-5', C-8), 102.59 (C-3"), 102.38(C-10),
95.40(C-6), 74.53(C-2), 46.99 (C-2"), 42.05(C-3), 31.10
(C-3"), 26.95(C-1"), 25.01 (C-6"), 18.33(C-10"), 17.04
7.
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Table 1. The effects of Leachianone A, Sophoraflavanene G on the MTT absorbance in cultured NIH
3T3 fibroblasts. Cells were incubated for 48 hrs. The values represent the meanzstandard deviations for
triplicate experiments. Significantly diffcrent from the MTTs graup(**;p<0.01)

Absorbance(%a of control) Mean=S.D.

ti B
C°?°e;$;°“ NIH 3T3 fibroblasts
u - ..
S. flavescens LA SF-G LA+SF-G
Contral 1.016£0.035 0.988+0.016 0.982+0.013 0.978+0.012
onre (100%) (100%) (100%) (100%)
03720013 0.340+0.011 0.369+0.019 0.30820.015
MTTs0 (36.3%)* (34.4%) (37.6%) (31.5%)
os 0.419+0.013 0.374%0.007 0.422+0.008 0.381+0.010
’ (41.2%) (37.9%) (43%) (39%)
| 0.4340.008 0.423+0.011 0.477%0.012 0.4170.007
(42.7%) (42.8%) (48.6%) (42.6%)
S 0.494+0.010 0.541 20,011 0.62240.007 0.641+0.013
(48.6%) (54.8%) (63,3%) (65.5%)
" 0.554%0.012 0.594+0.007 0.65+0.003 0.6910.006
(54.5%) (60.1%) (66.2%) (70.7%)
% 0.6020.009 0.697%0.010 0.709+£0.010 0.744+0.002
(59.3%)** (9.1 (72.9%)** (74.8%)**

The values represent the mean = standard dc-watmm for trlpllc.ite experiments.
Significantly different from the MTTsy group(**:p- 0.01)
LA ; Leachianone A (MW;438.2038), Sophoraflavinone G ; SFG (MW;424.1886), LA+SFG ; Leachianone A + Sophoraflavanone G
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Fig. 1. The effects of Leachianone A, Sophora- o, LA+SFG W 827} 7l=F EAd gl Wol &
flavanone G on the absorbance in cultured. Hr} 2L et o8 g Ades A 225
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A3t FI=ES ICosER HElstil LA 2 SFG, G&E o] 1, NIH 3T3 Aol L So0] Halxlo] g
LASSFGE M &Aelokee] ATAZES Z 9990, UFig 24). ICu8] FHEBE A ela PN HES

2 A3, [ICso+LAA B2 Ft=FA T 7o A EAE 7b Aasidia, Alze] Feirt dF e s b &
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Fig. 2. Effects of Leachianone A and Sophoraflavanone G on the morphology of NIH 3T3 cells treated
with 12.5 ¢M cadmium. NIH 3T3 fibroblasts were seeded at a density of 10° cells/well in 96well microplates
in MEM supplemented with 10% FBS. After overninght incubation, cells were washed with PBS and then medi-
um was added to the cells without (A), with 12.5 M cadmium (B), with 12.5 4M cadmium+50 pg/ml S. flaves-
cens (C), with 12.5 uM cadmium+50 pg/ml Leachianone A (D), with 12.5 4M cadmium+50 gg/ml Sophora-
flavanone G (E). with 12.5 uM cadmium+50 zg/ml Leachianone A+50 pg/ml Sophoraflavanone G (F). Photographs
of the cultures were taken with an inverted microscope after MTT assay (X 200).
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