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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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(%) Hemolysis = [(Abs. S - Abs. O)/(Abs. T - Abs. C)] x 100.
Abs. S: A8 HA7F9] E33%, Abs. C: DMSO #7129
&3 =, Abs. T: triton X-100 H 712 3=,

Y FE= 2 29e9 kst &2 DPPH(LI-
diphenyl-2- picryl hydrazyl) anion scavenging activity(DSA),

ABTS [2,2-azobis(3-ethylbenzothiazoline-6-sulfonate)] cation
scavenging activity(ASA), nitrite scavenging activity(NSA)
5 odE S o Hrbekith34). DSA 2] 45, o
%3 TR 343 AR 20 uLoll 99.5% ethanol ol E-3iA]
71 2x10*M DPPH-& 380 ILE Y3 &g sto] 377TolA
30 & Bt WHSAIZ] 2, 516 nmellA] microplate reader(Asys
Hitech, Expert96, Asys Co., Austria)& Al-8-3lo] S35
75k em, DSA(%)E A& Aok B 7He] W
&3 BASITH34). ASA =39 A%, 7 mM ABTS
(Sigma Chermcal Co.) 5 mL%} 140 mM potassium persulfate
88 mLE 412 F F2olA 16 AIZF 2 Abdato] ABTS
Fol &S FAAF o, o] F o] &AZ 414 nmoll A F%

% #o] 157} H = ethanolZ 3]48190 ) A H 544
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ols ASA(%)E A 3FATH34).

ASA (%) = [(C-S)/C] x 100, C: DMSO A7} &3 %,
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NSA (%) = [1-(A-C)/B] x1oo
A: 1 mM nitrite 0] A 2E H7lsle] 147 ¥HeA]71
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ferricyanide 2.5 mLES F7}ska 50Tl A 20 £3F vkg-A171
3 10% trichloroacetic acid 2.5 mLE A 7}sle] Hk$-& £38
3}aL 4,000 rpmel| A 10 B3 P4lEelsle] FedS 345
Atk gled Aede SRR 28 A §, AlAdst
ZAE 0.1% ferric chloride £ 3} 5:1(vjv) H| &2 Z3F
3 700 nmol|A] FFEE S5t Brtetant 719 &
2bsl Agof| A t) 242 vitamin C(Sigma Chemical Co.)
£ AHgetsl o, &l tiX2F 2= DMSOE AH&-sHith
Zizte] B4 WIhe 717} 33 vhEEl Aelo] Hinl EE

A= EAISHI -



730
Z EglEol= ¥ £ E2uHE 2 24
Total flavonoid(TF)9] &3 &4 & 7|&9] Eud W

(35)° wet sl om, Z.ZH AEE 18 AZE weZ
Wb 333813 oJe =29 400 ploll 90% diethylene
glycol 4 mLE 718t r,}/\] 1 N NaOH 40 uLE 231
37°CelA 1 AIZE BES 5 420 nmell A S HEE 519
EFA O 2 E rutine A8 T} Total polyphenol(TP)
gako AlF 400 plell 50 pLe] Folin-Ciocalteau, 100 pL2]
Na,CO;Z 388 Y u 2 Lor 1 A7 W3 & 725
oA FFEE é@ SIATH34). A FC 2= tannic
acidE& }\}%‘ O}M

£d 9 #g s 55

F3 &2 phenol-sulfuric acid¥, g9 &2 DNS
A o] &3ste] S etATh36). A2te] EAE 3= 33]
HhEel Aglo] Pty xFAAE YeERRQIT
EAHEN

Iz
Huﬁrzimz_
fr o met

A7}= SPSS 21.0(SPSS Inc., Chicago, IL, USA)
AHE-8to] mean+SD = YERNI oW, 7} 31
= ANOVAZ ¥A4151%9 © 1, Duncan T38| 424
BAA Fo8 HH e AT forEE p<0.05
O}Eii}.

NG

]_

O

Zu g nE

A X515 2| ethanol £&& 4 0|2 M Héla =
/‘ﬂxq T AAS H7l 9 B9 ethanol FEE S
10.94% = VFEFE O W (Table 1), ©]= Predes $(23)°] B2
s 445% & FE2EES Ve ®HA, 70% ethanol
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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 Toal  Total Total  Reducing
yield (%) flavonoid polyphenol  sugar sugar

Ethanol ex” 1094 0961004 501005 694.53+18.58 271.24%1.38

Hexane fr” 162 3252042 348001 161.05£5.86 41.81:0.92
Ethylacetate fr 042 47.36£2.89 459+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

lextract, “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

Extract/ Conc. Anticoagulation activity (x control)
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° 2.120.1°
) 50 1.120.0" 12:0.1° 1.1:00°
Ethanol ex
25 10+0.1° 1.120.1* 10+0.1°
) 50 > 1308 2.5+04° 1.1:0.0"
Hexane fr b b .
25 15+0.1 15402 1.0+0.1
50 > 130 > 130' > 130
25 > 130 2102 27403
12 > 130 150.1° 150.1°
Ethylacetate fr . a ab
05 4003 1.240.1 13+0.1
025 24%0.1° 1.0+0.1° 13+0.1°
0.12 15+0.1° 1.0+0.0° 1240.1°
50 1.7+0.1% 1.240.0° 1740.1°
Butanol fr
25 1240.1° 1.0+0.1° 1.240.1°
50 13+0.0" 1.1:0.0° 070,18
Water residue . . X
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)

Y Msts £58 I 2820 YAW STNH BY
Y2we Tt %ﬂ?ﬂbﬁ.ﬁ} ?;wl W H o) eoz
Agatel 13 AY Ee] Aprimary

=Z%collagen 53
hemostatic plug)E @/3ste] AR S WA ehe o
AlZoltkl). 9 A8e] ot &4 *':*o‘ B7kst7] $18l,
A daw SHAHAQ o} ~3]21(0.25 mg/mL)< 7}
sto o SHEE Bk 27} amplitude 89, area
under 56.4%, 3717 DMS02| 14Q, 94.7¢] H|&l z}z}
57.1% 3 59.5%2 235 Yehllen, o2 dad
SHAN 2 T gEH R Yeht ofxulRle] A
3 A A4S EI5I thTable 3, Fig. 1). 8- $-

ethanol F+%(0.25 mg/mL)-> amplitude 62,2} area under
5039] k= UEhfle], T ofxu-E 7}3‘?5} Eat
SHAHN Ede 7HS RISk o] B EE JA
222~456%2] B2 S5 UE o], ofxavd T 7}

A A= el en, 53] ethylacetate
Bl izl Blal 12%9] 4% 3-3Rto]
Ueh, 7 A e dast A8 2490 vYepd e &
ethylacetate -8 ©] A 5] A] &2 el A
T ofxulRlo] 2uf o] Fe] dadt SHAE S R
= ulats, GA=E FAN e e i T T
Zhgo] A ofxddS AT 5 e AT FEAAR

N 7hsste el 71t

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) Arz;%lig;de 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 12.0
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,
(€) 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 uL 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
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( Table 5. Radical scavenging activities (ICsos)of the ethanol
DMSO 0.010.17 extracts and their organic solvent fractions of Arctium lappa L
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concentration of triton X-100 used was 0.1%. Hemolytic activity was evaluated using Dee e
4% human red blood cell and the relative hemolysis (%) was calculated by following ffraction
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S, Abs. C and Abs. T, refer the materials and methods). "o
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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, H
water residue and #: vitamin C, respectively.
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