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Abstract

To investigate anti-thrombosis and anti-oxidation activities of the root of Arctium lappa L (RALL), which has
been used as foodstuff and oriental medicine in Korea, the ethanol extract and its subsequent organic solvent fractions
of the RALL were prepared. The yield of ethanol extraction was 10.94%, and the content of total polyphenol
and total sugar of ethanol extract were 5.01 and 694.53 mg/g, respectively. The fraction yields of n-hexane, ethylacetate
(EA), butanol and water residue were 1.62, 0.42, 5.98 and 85.38%, respectively. In anticoagulation activity assay,
the ethanol extract of RALL did not show significant changes in thrombin time (TT), prothrombin time (PT) and
activated partial thromboplastin time (aPTT), whereas the EA fractions showed 13 folds extended TT, PT, and
aPTT respectively. Interestingly, the water residue showed strong activation effect against blood clotting factors
with shortened aPTT, which might provide the evidence of coagulation agent of RALL in folk remedy. In anti-platelet
aggregation assay, the activity of the ethanol extract and its fractions were comparable to that of aspirin. Especially
the EA fraction showed 2-folds higher inhibitory activity than aspirin. In anti-oxidation activity assay, the EA fraction
also showed strong in DPPH, ABTS and nitrite scavenging activity, and reducing power activity. The extract and
fractions of RALL have ignorable hemolytic activity against human RBC up to 0.5 mg/mL concentration. Our
results suggest that the EA fraction of RALL have potentials as safe and novel anti-thrombosis agent.
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Table 1. Yields of extraction and fractions, and component
analysis of the ethanol extract and its subsequent organic solvent
fractions of root of Arctium lappa L

Extract/ Extraction/ Content (mg/g)
Fraction FfaCHOH Total  Total Total ~ Reducing
yield (%) flavonoid polyphenol  sugar sugar

Ethanol ex” 1094 0961004 5012005 694.53+18.58 271.24%1.38

Hexane fr” 162 325£042 348001 161.05£5.86 41.81:0.92
Ethylacetate fr 042 47.362.89 459+451 8523045 68.74+1.38
Butanol fr 598 8161044 851005 675.02+5.63 494.51+2.29

Water residue ~ 85.38  0.57£0.03 227+0.04 532.85:25.34 229.05+4.13

extract, “fraction. Data are presented as the meantSD of three determinations.
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Table 2. In-vitro anticoagulation activity of the ethanol extract
and its subsequent organic solvent fractions of root of Arctium

lappa L

Anticoagulation activity (x control)

Extract/ Conc.

Fraction (mg/mL) T PT aPTT
DMSO - 1.0+0.0° 1.0:0.0° 1.0£0.1°
Aspirin 15 274000 18.40.1° 2.10.1°
— 50 1.120.0" 12:0.1° 1.120.0°

i 0l €X
25 10:0.1° L1:0.1° 1.00.1°
Hotane £ 50 > 13.0F 25404 1.1:00"
cxane Ir
25 15+0.1° 15+02° 1.0+0.1°
50 > 130 > 130 > 130'
25 > 130 2102 27403
12 > 130 150.1° 150.1°
Ethylacetate fr . a ab
0.5 40%03 12:0.1 1340.1
025 24%0.1° 1.0+0.1° 13+0.1°
0.12 15+0.1° 1.0+0.0° 1240.1°
Butanol f 50 1.7+0.1% 1.240.0° 1740.1°
utano
25 1240.1° 1.0:0.1° 12:0.1°
50 13£0.0™ 1.1:0.0° 070,18
Water residue . . .
25 1240.1 1.120.1 1.0+0.0

'extract, “fraction. 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 24.0 sec,
18.6 sec and 40.5 sec, respectively. Different letters within a column differ significantly
(p<0.05)
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Table 3. In-vitro anti-platelet aggregation activity of the ethanol
extract and its subsequent organic solvent fractions of root of
Arctium lappa L

Samples (mg/mL) Argﬁliqtgde Slope  Area under Aggrlzzl:ttiigﬁ %)
DMSO 14 4 94.7 100.0
Aspirin (0.5) 5 1 217 229
Aspirin (0.25) 8 2 564 59.5
Ethanol ex”(0.25) 6 1 476 503
Hexane £7(0.25) 4 0 210 22
Ethylacetate fr (0.25) 2 0 114 120
Butanol fr (0.25) 8 1 315 394
Water residue (0.25) 8 1 432 45.6

lextract, “fraction. Amplitude is expressed as ohms by maximum extent of platelet
aggregation, and slope (rate of reaction) is determined by drawing a tangent through
the steepest part of curve. Area under is a calculated area in descent drawing during
platelet aggregation Data are presented as representative result relative of independent
three determinations.
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Fig. 1. Diagrams of impedance changes during platelet aggregation after addition of aspirin and the samples of Arctium Jappa L. in whole

blood aggregometer.

X axis : Time (min), Y axis : Percent of aggregation. (a) DMSO, (b) aspirin (0.5 mg/mL), (c) aspirin (0.25 mg/mL), (d) ethanol extract,
(e) n-hexane fraction, (f) ethylacetate fraction, (g) butanol fraction, and (h) water residue of Arctium Iappa L. Platelet aggregation was
induced by addition of 2.5 pL of collagen (1 mg/mL) into cuvette containing 50 pL of washed PRP and measured the impedance changes

for 12 min.

Table 4. Hemolytic activity of the ethanol extract and its
subsequent organic solvent fractions of root of Arctium lappa L

W, g5 A g2 PA S} e 7Y A3t
g g 3ltha gdkETH

Che(r)n;cals/ s;rarllﬁples Relative hemolysis (%)

(0.5 mgfmL) Table 5. Radical scavenging activities (ICss)of the ethanol
DMSO 0.01£0.17 extracts and their organic solvent fractions of Arctium lappa L
Triton X-100 100£0.04 Samples/ Extacif Radical scavenging activity: ICso(pig/mL—mL)
Vitamin C 41524026 Chemicals DPPH ABTS Niite
Ethanol ex” -1.27+111 Ethanol extract >500 >500 >100
Hexane fi” 1.5243.53 n-Hexane fr. >3500 >500 >100
Ethylacetate fr 7.78+0.07 Samples  Ethylacetate fr. 51.6 17.8 26.6
Butanol fr 3.33+0.12 Butanol fr. 4724 2554 >100
Water residue 1.47£1.80 Water residue >500 >500 >100

extract, “fraction. Data are presented as the meantSD of three determinations. The Vitamin C 152 53 158

concentration of triton X-100 used was 0.1%. Hemolytic activity was evaluated using e, -

4% human red blood cell and the relative hemolysis (%) was calculated by following ffraction

equation. (%) Hemolysis = [(Abs. S - Abs. C)f(Abs. T - Abs. C)] x 100 (For Abs.

S, Abs. C and Abs. T, refer the materials and methods). s

=31 ABTS & 14-13]—141 Atk 13} ethylacetate ¥
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gL T2 ethylacetate F-2lol|A] 7]Q18hS & = AT}
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Fig. 2. Reducing power of the ethanol extracts and their organic
solvent fractions of Arctium lappa L.

Symbols: @: ethanol ex., O: hexane fr, W: ethylacetate fr., V: butanol fr, I
water residue and #: vitamin C, respectively.
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