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Houttuynia cordata belongs to the Saururacease family and its leaves, stems, and roots have been
used as oriental medicines to treat pneumonia, acute or chronic bronchitis, enteritis, and abscesses
and to remove extravasated blood. Recently, the antioxidant, anti-inflammation, antibacterial, and anti-
proliferation activities and protection abilities of H. cordata against liver and neuron cell damage
have been reported. In this study, ethanol extract and its solvent fractions (fractions of hexane, ethyl
acetate, butanol, and water residue) were prepared, and their antithrombosis, antidiabetes, antioxidant,
and hemolysis activities were evaluated. The ethyl-acetate fraction of H. cordata (EF-HC) showed
the highest polyphenol and flavonoids contents among the fractions and exhibited strong antithrombosis
and antioxidant activities. The EF-HC at 5 mg/ml showed 2.09-folds of thrombin time, 2.19-folds
of prothrombin time, and 1.69-folds of activated partial thromboplastin time compared to the their
solvent control and 30.9, 19.9, and 49.6 pg/ml of RCsy against DPPH, ABTS, and nitrite radicals,
respectively. Furthermore, the EF-HC did not show any hemolytic activity up to 1 mg/ml, whereas
the hexane fraction of H. cordata showed 55% hemolysis at 1 mg/ml. This is the first report of
the antithrombosis activity of H. cordata. Our results suggest that quercitirin, hyperoside, orientin,
and isoquercitrin in EF-HC are related to its antithrombosis and antioxidant activities and that the
EF-HC could be developed as a promising antithrombosis agent.
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Table 1. Contents of total polyphenol, total flavonoid, total sugar and reducing sugar of the ethanol extract of Houttyunia cordata

and subsequent organic solvent fractions

Contents (mg/g)

Extract/ fractions Total polyphenol

Total flavonoid

Total sugar Reducing sugar

EE-HC' 23.0+1.2°
HF-HC? 21.0+1.2°
EF-HC’ 59.6+2.0°
BF-HC* 35.740.5°
WR-HC’ 13.240.3"

23.241.9°
2.7+1.5°
32.0+0.4°
17.122.8°
4.440.1°

131.5£0.3¢ 18.0+1.4°
100.0+4.0° 28.0+1.0°
74.5+1.2° 27.942.8°
117.0£0.8° 11.242.5°
275.4+6.2° 105.2+11.8°

'BE-HC: ethanol extract of Houttyunia cordata (HC), ’HF-HC: Hexane fraction of the HC extract, *EF-HC: Ethylacetate fraction
of the HC extract, *BF-HC: Butanol fraction of the HC extract and "WR-HC: water residue fraction of the HC extract. Data
are presented as the mean + SD of three determinations. Different superscripts within a column differ significantly (p<0.05).
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Table 2. Antioxidant activities of the ethanol extract of Houttyunia cordata and its subsequent organic solvent fractions

Anti-oxidant activity (%)

Reducing power

Extract/fracti
xtract/fractions DPPH SA' ABTS SA Nitrite SA (700 nm)
EE-HC' 65.2+1.5¢ 70.84+1.9° 68.5+0.7° 0595:£0.049°
HF-HC? 25.840.5° 28.7+0.8 72.1£0.4° 0.256+0.088"
EF-HC® 80.4+0.3° 85.7+0.4° 81.1+0.1° 0.851+0.032¢
BF-HC' 59.6+0.1° 78.1x0.1¢ 52.7+1.9° 0.385+0.071°
WR-HC’ 28.320.6 48.7+1.7° 17.6+3.4° 0.507+0.013°

'EE-HC: ethanol extract of Houttyunia cordata (HC), *HF-HC: Hexane fraction of the HC extract, *EF-HC: Ethylacetate fraction
of the HC extract, *BF-HC: Butanol fraction of the HC extract and "WR-HC: water residue fraction of the HC extract. Data
are presented as the mean + SD of three determinations. Different superscripts within a column differ significantly (p<0.05).
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Fig. 1. Anti-thrombosis activity of the ethanol extract of Hout-
tyunia cordata and its subsequent organic solvent frac-
tions. Symbols; EE: ethanol extract of Houttyunia cor-
data (HC), HF-HC: Hexane fraction of the HC extract,
EF-HC: Ethylacetate fraction of the HC extract, BF-
HC: Butanol fraction of the HC extract and WR: water
residue fraction of the HC extract. Data are presented
as relative clotting time based on solvent control (x
control). The thrombin time (TT), prothrombin time
(PT) and activated partial thromboplastin time (aPTT)
of solvent control (dimethylsulfoximide) were 24.5 sec,
16.8 sec and 40.1 sec, respectively. Different letters
within a panel differ significantly (p<0.05).
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Fig. 2. Inhibitory activities against a-glucosidase of the ethanol
extract of Houttyunia cordata and its subsequent or-
ganic solvent fractions. Symbols; EE: ethanol extract
of Houttyunia cordata (HC), HF-HC: Hexane fraction
of the HC extract, EF-HC: Ethylacetate fraction of the
HC extract, BF-HC: Butanol fraction of the HC extract
and WR: water residue fraction of the HC extract.
Different letters within a panel differ significantly (p<
0.05).
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Table 3. Calculated RCsps of the ethanol extract of Houttyunia
cordata and its subsequent organic solvent fractions

Extract/ Anti-oxidant activity (RCso: pg/ml)
fractions DPPH ABTS Nitrite
EE-HC! 235.0 179.2 220.1
HF-HC? 1,041.1 1,114.8 238.6
EF-HC’ 30.9 19.9 49.6
BF-HC' 388.3 236.7 4559
WR-HC’ 882.1 514.2 1,237.3
Vitamin C 9.8 5.2 11.8

'EE-HC: ethanol extract of Houttyunia cordata (HC), HF-HC:
Hexane fraction of the HC extract, "EF-HC: Ethylacetate frac-
tion of the HC extract, *BF-HC: Butanol fraction of the HC
extract and "WR-HC: water residue fraction of the HC extract.
Data are presented as the mean + SD of three determinations.
Different superscripts within a column differ significantly (p<
0.05).

Table 4. Hemolytic of the ethanol extract of Houttyunia corda-
ta and its subsequent organic solvent fractions against
human red blood cells

Chemicals/Samples ~ Conc. (mg/ml) Hemolysis (%)
DMSO - 1.0£1.2°
Triton X 100 1.0 100.0+0.1"
0.1 99.6+1.2"
0.05 98.3+0.8"
Amphotericin B 0.025 96.9+0.5""
0.013 89.11.5
0.007 61.0£0.1°
EE-HC' 1.0 -9.5+0.6"
HF-HC? 1.0 55.0+0.9
EF-HC’ 1.0 -9.241.0°
BF-HC* 1.0 7.142.4°
WR-HC’ 1.0 -1.540.8°

'EE-HC: ethanol extract of Houttyunia cordata (HC), *HF-HC:
Hexane fraction of the HC extract, "EF-HC: Ethylacetate frac-
tion of the HC extract, *BF-HC: Butanol fraction of the HC
extract and "WR-HC: water residue fraction of the HC extract.
Data are presented as the mean + SD of three determinations.
Different superscripts within a column differ significantly (p<
0.05).
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