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Saururus chinensis has long been widely used in oriental folk medicines to treat diseases. In the current
study, organic solvent fractions obtained from the main methanolic extract of S chinensis were eval-
uated for their antioxidative and related physiological activities. The antioxidant activity of the frac-
tions was measured using DPPH free radical scavenging activity, increased in a dose-dependent man-
ner, and the EDsy of the ethyl acetate fractions exhibited a value of 12.84 pg/ml higher than 27.22
ug/ml compared to the BHT. Also, the cell viability of 5. chinensis on HOz-induced HDF cell death
(ICs0) showed the highest cell viability of 89.39% in 50 nug/ml of ethyl acetate fraction and 67.98% of
visible cell survival rate in rbutanolic fraction. Meanwhile, all fractions of the S. chnensis extract led
to a slight down regulation of the mRNA expression of fibulin-5, which is related to skin elasticity,
and the ethyl acetate fraction having high antioxidant activity showed a markedly inhibitory effect on
chick embryonic angiogenesis using the CAM assay. These results suggest that the ethyl acetate frac-
tion of 5. chinensis extract could be a good material in therapeutic application for antioxidant and re-

lated anti-angiogenesis activities.
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4" 2 methanol (MeOH), rrhexane, chroloform (CHCls),
ethyl acetate (EtOAc), mbutanol (+BuOH)- Duksan Co.
(Korea) = -B] 18to] AL&sloit. d4kst 24 42 9
3t BHT, 1,1-dipheyl-2-picyl-hydrazyl (DPPH), hydrogen
peroxide (HxO2) @ MTT assay A2 Sigma Chemical
(USA) A &£, chorioallantoic membrane (CAM) assay S $|
3kod retinoic acid, thermanox coverslip2 Zt7} Sigma$}
Nunc (USA) Al &S AHE-3F4 T Total RNA #2]+= acid-phe-
nol #&% & 0] &3¢ RNeasy kit (Qiagen, Germany)E A&
stom I whe] A3 AHgE BE A2 55 AFS
THstd ARESEA. Q17F 2% A FobH & (human dermal
fibroblast, HDF)&= <h= M| 2323 (Korea cell line bank,
Seoul, Korea)oll A &Rk, AE  wjde] AREH
Dulbecco’s Modified eagle medium (DMEM) ¥ 7|4 &2
< Hyclone (USA)elA, fetal bovine serum (FBS)&
Sigma-Aldrich (USA)ell A 77} #9438ttt

A A% 200 gofl 1 liter®] MeOHS 7F3he] 420 A
24"]{}-. wWRketA A 33] WHE 353 &, oA HAIA 80T
42 (Oilbath, Switzerland)ol A 3] 71’°“5—£?—7](Rotavapor
Sw1tzerland)§ Hekste] F% %<9 MeOH & 7311 g&
AAth MeOH F2E, $FF 282 nhexaned 1:9:109]
HEE Eddtd = 33 29 &7t 7 S22 UARS
WA sle] 3% E8H phexane 7H-FE A% F
rhexane 38 0.289 g& ATk A&stq AFIFA
CHCl;, EtOAc, nBuOH, water <=2 & 7+7} 334 %U 9
e o83 ¢4H RO 0397 g 0282 g 1.02
3120 g9 #8E Z7S AATHFig. 1).
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EDA (%)=(1-A/B)x100
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Dried S. chinensis
(200 g)

repeatedly extracted with
MeOH (3 1 liter) at RT

MeOH Extract
(7.311¢)

Partition between n-ITexane
and H,O

1

n-Hexane fraction
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Aqueous layer
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EtOAc fraction
0282g)
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(1.024 ) (3.120¢)

Fig. 1. Schematic diagram of extraction and fractionation of 5.
chinensis.
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Table 1. Yield of various organic solvent fractions obtained
from the total MeOH extract' of S. chinensis

Solvent fractions  Dried weight (g) Yield (%)

rhexane 0.289 0.14
CHCl; 0.397 0.20
EtOAc 0.282 0.14
rBuOH 1.024 0.51
HO 3.120 1.56

'MeOH extract (7.311 g) obtained from 200 g of 5. chinensis,
2. oy Dried weight of solvent fractions (g)
yield (%) Dried weight of S. chinensis (g) ¥100
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Table 2. Absorbance change by DPPH radical scarvengeing activity of each fraction of S. c/nensis

Samples Control Fractions
Conc. (ug/ml) BHT nHexane CHCl3 EtOAc n-BuOH

100 0.235£0.002 0.832+0.099* 0.611%0.086™ 0.249+0.030™™ 0.292+0.038*
75 0.349+0.015° 0.961+0.076" 0.775+0.025" 0.266+0.018" 0.439+0.029*
50 0.525+0.041° 1.107+0.068" 0.956+0.011° 0.337+0.026" 0.702+0.014
25 0.696+0.090" 1.287+0.048" 1.088+0.076" 0.548+0.044° 1.039+0.031°

Blank: 1.397.

Values are meanzSD, n=3.

“significantly different ("p<0.01) by ANOVA test.

b« ‘significantly different (b € ©p<0.05) between groups by Tukey’s test.
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Fig. 2. DPPH free radical scavenging activity in various solvents
fraction of S. chinensis.
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Fig. 3. Concentration-dependent effects of fractions from 5. chinensis extract (A) or HyO, (B) on HDF cell growth. Cells were treated
with different concentration of each fraction or H;O, as indicated in material and methods. Cell viability was analyzed using
the MTT assay. The date indicated the meantSD for triplicate experiments.
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Fig. 5. Effects of fraction from S chmnensis extract on expression
of fibulin-5 gene. HDF cells were cultured in the serum
free medium for 12 hr followed by treatment with each
fraction from 5. chinensis extract. Fibulin-5 mRNA ex-
pression was analysed by real-time PCR as described
in material and methods. The data represent the
mean*SD of triplate experiments. “Significant different
(*p<0.05) from control group by Tukey’s test.
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(A) (B)

(©)

Fig. 6. Anti-angiogenesis effects for EtOAc fraction from MeOH extract of S chinensis in the CAM assay. The CAM was visualized
with 10% fat emulsion 2 days after sample implantation. (A), 20% DMSO negative control; (B), EtOAc fraction (2 ng/egg);

(C), Retinoic acid positive control (2 ug/egg).
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