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The oriental traditional medicine, Aruncus dioicus var kamtschaticus (ADK) is used for hemostasis
(blood stopping) and the promotion of blood circulation. Recently, the demands of the aerial part of
ADK as edible mountain herbs are rapidly increased due to its unique fragrance and bioactivity. In
this study, to evaluate the anti-thrombosis activity of ADK, ethanol extract and organic solvent frac-
tions were prepared from aerial parts of ADK, and their anticoagulation and anti-platelet aggregation
activities were determined. In an anticoagulation activity assay, the ethanol extract of ADK increased
the thrombin time, prothrombin time, and activated partial thromboplastin time (aPTT) 1.4-2.3 times
at a concentration of 5 mg/ml. Among the fractions, the ethylacetate fraction showed strong inhibitory
effects against blood clotting factors, as shown in an extension of the aPTT. In contrast, the butanol
fraction strongly promoted blood clotting. In an anti-platelet aggregation assay, the activity of the
ethanol extract was comparable to that of aspirin, a commercial anti-platelet aggregation agent, and
the butanol fraction showed 2-fold higher aggregation inhibitory activity than aspirin. The afore-
mentioned ethanol extract and active fractions have ignorable hemolytic activity against human red
blood cells up to a concentration of 0.5 mg/ml. Considering the high content of total polyphenol, total
flavonoid, and total sugar of the ethylacetate and butanol fractions, the purified active substances have
potential as safe and novel anti-thrombosis agents. This report provides the first evidence of an-

ti-thrombosis activity of ADK.
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Table 1. Yields of extraction and fractions, and component analysis of the ethanol extract and its subsequent organic solvent frac-

tions of aerial part of Aruncus dicicus

Extract/ Extraction/ Content (mg/g)

Fraction Fraction yield (%)  Total flavonoid ~ Total polyphenol Total sugar Reducing sugar
Ethanol ex' 6.14 53.90+0.06 109.03+0.30 117.69+0.14 92.19+0.50
Hexane fr’ 3211 55.41+4.78 69.99+0.51 55.39+1.58 44.51+0.83
Ethylacetate fr 21.49 322.75+0.74 499.50+8.58 181.02+0.37 127.97+0.67
Butanol fr 35.09 34.98+1.30 104.58+5.15 197.20+1.34 129.62+0.33
Water residue 9.89 13.96+0.12 27.41+0.98 156.83+2.68 60.45+2.00

lex: extract, %fr: fraction. Data are presented as the mean + SD of three determinations.



518 BBUYIX| 2014, Vol. 24. No. 5

S AR AxFA F FEFA BA FEY Wt
w45 Uetds ovletn, 53] A Az T FA
g deoE A4 Hstet I, A84 B E(el, n-hex-
ane +EE5)9 74 9 784 A4, E AFE)Y F7t
UYEhdS & & AU wetA FE wAsrte A Az

o] Aol blanching? 2 A3 aAHE AAT Ao

/50 ethanolFE 5 2 B E HE 2AAHY, 5
=oll A 109.03 & 539 mg/ge] "¢ £ FF TPITE7}
glHen, ofe E£Y2AME w2 FFol FAHUG
(Table 1). 53] ethylacetate &% Ybutanol & A= 4995
9 322.75 mg/g®] TPH TFY 104.58 2 34.98 mg/g2 TP
TE7} 242k &frHof 3lol, £/H s ethanol FE=2 €8
o B ¥d & Aygis WE}IHE]E} A
& 5[5 =50 X] & 3 HZFHZ % 70% ethanol
+ 2 368 mg/g o
BysoeH, 4 %‘[14]% £7d 3? 80% ethanol® #%3%
% 15743 S Hustgon, o9 ethyl-
acetate 8= A 33588 mg/gd TP FFes HistAT.
ofe, A& MBS HxHA F

T, 7tEA Y g AR FE28 9 Aofd A T]RlstE Aol

} A

2 ols A}, 129 22 A4 % FeAEERT B
o328 Y 292

AAE ¢ & TP 9 TF §3& el
ATh3, 12, 13, 16]. 3HA 39 1

Hr
=
of»
EL
o

thanol FZ &2

e FFE 47 11769 2 9219 mg/glE YEFOH,
Y29 4 FolatAlE = 720l ot ethylacetate 3
butanol EYoH =& £ 4 I_%% kg vkl

TP, TF, 3% 92
J& 7HH A=

w2} A ethylacetate ¥ butano
g FFE A YElE E‘O]f&
deEH A

M
ot
rlo
HH‘

5o

TS0 XA 52 4 2E=
AT ARS8 42 TT, PT, aPTTE 574 6?0%
BrhetAa o, 1 A3 Table 20] YEFATH WA tz
2 AH8-9 aspirin (1.5 mg/ml)2 FA 7ol vl&] TTE 3 H
PT% 16M, aPTTE 219 ARAA $53 @%“8&1611 g
< Y. /050 ethanol FEE9 ZSodl& 25
mg/ml TR s, FAE T v aPTTAA 148 9%
a37F et ow, T 9 PTAIA = 7 9] A dde] JAH
A gokom, 50 mg/ml TN FAE T v TTE
149, PTE 134, aPTT & 239 4A &7 ey, =74
S Wl Ed A #ojste Y3 ude] g
Adgddol 4 ALz YRt 449 23=(50
mg/ml) F&3 &4 H7t A3}, n-hexane YA AE 2.1
W o] TT A& A7F e o9, ethylacetate &3 ol A= 7
7k 3140 9] aPTT, 2740 9] PT 2 1791 ¢ TT A3 E37F et

Table 2. In-vitro anticoagulation activity of the ethanol extract
and its subsequent organic solvent fractions of aerial
part of Aruncus doicus

Anticoagulation activity

Extract/ Conc. ( control)
Fraction (mg/ml)

TT PT aPTT
DMSO - 1.0+0.0°  1.0+0.0° 1.0+0.1°
Aspirin 15 32401° 16.401° 21+017
Ethanal ex! 5.0 14+0.0° 13+01% 2.3+0.07
25 114017 1.0+01° 14+01°
Hexane 2 5.0 21039 13+01% 1.3%0.0°
exane 25 15:03°  1.0£00° 1.00.1°
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25 11017 1.2+01¢ 1.1+0.2°
5.0 13+0.0° 1.2+00% 0.6+0.0°
Butanol fr 45 12401°  1.0£017 0.9+0.1°
40 1.040.0°  1.0+0.0° 1.1+0.1°
Water residuc 5.0 12+0.0° 094017 1.0+0.1°
25 1.0+0.0°  1.1x0.0° 1.0+0.1°

‘ex: extract, fr: fraction. Data are presented as relative clotting
time based on solvent control (x control). The thrombin time
(TT), prothrombin time (PT) and activated partial thromboplas-
tin 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
aerial part of Aruncus diaicus

Samples Amplitude Area Relative
Slope aggregation

(mg/ml) (ohm) under (%)
DMSO 22 3 1915 100.0
Aspirin (0.5) 8 0 40.2 21.0
Aspirin (0.25) 13 2 117.6 61.4
Ethanol ex! 12 3 1377 71.9
Hexane fr’ 24 4 2198 114.8
Ethylacetate fr 18 4 216.1 112.8
Butanol fr 6 1 58.2 20.4
Water residue 22 3 215.6 112.6

lex: extract, fr: fraction. Amplitude is expressed as ohms by
maximum extent of platelet aggregation, and slope (rate of re-
action) is determined by drawing a tangent through the steepest
part of curve. Area under is a calculated area in descent draw-
ing during platelet aggregation Data are presented as repre-
sentative result relative of independent three determinations.

53 Agstd 13 Ad Eﬂil(primary hemostatic plug)
FAotel dRAES MAsE ST AEon23]. HA &
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Uetslon, ol g 43 A &4 s=9E4
O 2 yeh ob 2 d Y ZYd SHAS AL ST

O)

l’,

i
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0.25 mg/mlol A= SHAN Ao
Z A& butanol ¥4 wj ZE3 4 &
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Fig. 1. Diagrams of impedance changes during platelet aggregation after addition of aspirin and the samples of Aruncus dioicus
in whole blood aggregometer. (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 the aerial part of Aruncus dioicus. Platelet
aggregation was induced by addition of 2.5 pl of collagen (1 mg/ml) into cuvette containing 50 ul of washed PRP and

measured the impedence change for 12 min.
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Table 4. Hemolytic activity of the ethanol extract and its sub-
sequent organic solvent fractions of aerial part of
Aruncus diofcus

) Relative Hexane Relative
Chemicals/samples . . .
(05 mg/ml) hemolysis fraction hemolysis
(%) (mg/ml) (%)

DMSO 0.05+2.17 0.5 22.17+5.35
Triton X-100" 100+0.03 0.25 5.02+2.77
Vitamin C -1.46+0.43 0.125 3.2242.63
Ethanol ex" -0.46+0.42 0.063 3.09+0.76
Hexane fr* 22.17+5.35 0.032 3.19+0.27
Ethylacetate fr -0.49+3.05 0.012 3.04£0.85
Butanol fr -3.67+0.21 0.006 3.08+0.45
Water residue 0.05+0.07 0 0.05+2.17

lex: extract, *r: fraction. Data are presented as the mean + SD
of three determinations. The concentration of triton X-100 used
was 0.1%. Hemolytic activity was evaluated using 4% human
red blood cell and the relative hemolysis (%) was calculated
by following equation. (%) Hemolysis = [(Abs. S - Abs.
C)/(Abs. T - Abs. C)] x100 (For Abs. S, Abs. C and Abs.T,
refer the materials and methods).

8712 #1 A77F Basr, & d7dds wAsnE o
S8 IR AF AL 7EARE 289 Ao
ZAlel 2
2 A7 0129E sty SRATA AL o
34 47y
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