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Abstract —

Inhibitory activities of 264 methanol extracts, which were prepared from different parts of 210 kinds of wild and

medicinal plants, against human thrombin were evaluated. Based on the anti-coagulation activity determined by thrombin time
and activated partial thromboplastin time, the 14 extracts were screened. The fibrinolytic activity, heat stability and inhibition
of other proteolytic digestive enzymes, such as pepsin, papain, trypsin and chymotrypsin, of the 14 extracts were further deter-
mined, and Ginko biloba (herba), Ephedra sinica (radix), Reynoutria elliptica (herba), Amomum tsao-ko Crevost (fructus), and
Magnolia officinalis Rehd. et Wils (bark) were finally selected as possible plant sources for anti-thrombosis agent. These results
suggested that medicinal and wild plants could be the potential source of thrombin inhibitor.

Key words — Thrombosis, thrombin time (TT), activated Partial Thromboplastin Time (aPTT), medicinal and wild plants
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Table I. Inhibitory activity of methanol extract of medicinal and wild plants against human thrombin

Kor. J. Pharmacogn.

Herbal drugs

(Korean name) Scientific name (Family) Part Inhibition (%)
Ferdx Sedum aizoon (Crassulaceae) whole 145.9
b Fd g Pueraria thunbergiana (Leguminosae) radix 81.5
flower 83.5
7= Chrysanthemum indicum (Compositae) aerial 1354
7 Euphorbia sieboldiana (Euphorbiaceae) whole 101.0
Tz Glycyrrhiza uralensis (Leguminosae) whole 101.8
AN Ostericum koreanum (Umbelliferae) whole 137.6
ANEVE Peucedanum japonicum (Umbelliferae) herba 95.3
A AR Armoracia lapathifolia (Cruciferae) herba 1229
aerial 137.2
T EHY Melia azedarach (Meliaceae) whole 114.2
JFE Angelica tenuissima (Umbelliferae) whole 156.4
ILH| Osmunda japonica (Osmundaceae) aerial 111.8
A S Sophora flavescens (Leguminosae) whole 126.9
e Caragana sinica (Leguminosae) whole 108.3
29937 Hemerocallis lilioasphodelus (Liliaceae) whole 112.8
rhizoma 154.1

= Ligularia fischeri (Compositae)

ZAe] Amomum villosum (Zingiberaceae) whole 101.5
F7) A Lycium chinense (Solanaceae) whole 83.8
herba 99.6
fructus 83.3
aerial 106.2
| Angelica dahurica (Umbelliferae) whole 128.9
el Dianthus superbus (Caryophyllaceae) whole 98.8
+Ax Chrysanthemum zawadskii var. latilobum (Compositae) whole 1229
S Sedum kamtschaticum (Crassulaceae) aerial 93.8
whole 302.8
FARAL™ S Cassia tora (Leguminosae) whole 106.0
seed 95.3
7= Salvia miltiorrhiza (Labiatae) fructus 94.7
whole 101.5
72 5 Lysimachia barystachys (Primulaceae) aerial 101.6
nEE Veronica linariaefolia (Scrophulariaceae) whole 118.8
Z3H Elsholtzia splendens (Labiatae) whole 115.6
%) Physalis alkekengi var. francheti (Solanaceae) whole 121.1
herba 110.6
g Iris koreana (Iridaceae) whole 104.1
3] Aloe vera (Liliaceae) whole 300.0
T2 Rhaponticum uniflorum (Compositae) whole 92.5
=43 Campsis grandiflora (Bignoniaceae) herba 117.0
herba 158.7
g E Commelina communis (Commelinaceae) flower 88.4
= Hibiscus manihot (Malvaceae) whole 117.4
herba 92.7
fructus 91.8
bud 105.6
aerial 94.2
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27 Ligusticum acutilobum (Umbelliferae) whole 128.0
herba 138.1
fructus 110.6
o= Euphorbia pekinensis (Euphorbiaceae) stem 182.6
& Eisenia bicyclis (Alariaceae) whole 87.3
herba 112.0
641471 Artemisia iwayomogi (Compositae) aerial 102.9
LA ) Xanthium strumarium (Compositae) whole 111.6
EA Platycodon grandiflorum (Campanulaceae) whole 122.4
=3 Aralia continentalis (Araliaceae) whole 87.0
seed 105.3
herba 162.4
fructus 103.6
=UE Sedum sarmentosum (Crassulaceae) whole 129.8
=4 Gynostemma pentaphyllum (Cucurbitaceae) herba 126.6
A Malva verticillata (Malvaceae) whole 120.5
oS Allium senescens (Liliaceae) aerial 104.0
= Patrinia villosa (Valerianaceae) whole 119.3
2l Dioscorea batatas (Dioscoreaceae) herba 126.1
whole 79.6
W Aristolochia debilis Sieb. et Zucc. (Aristolochiaceae) whole 81.0
wpabE Trachelospermum asiaticum var. intermedium (Apocynaceae) whole 118.3
whg Ephedra sinica (Ephedra) radix 2,051.0
Thd A Rohdea japonica (Liliaceae) herba 106.4
Whik Codonopsis pilosula (Campanulaceac) aerial 108.0
or =} Vitex rotundifolia (Verbenaceae) whole 96.5
oo oh & Artemisia keiskeana (Compositae) whole 104.9
WEE Liriope platyphylla (Liliaceae) whole 124.8
herba 121.6
fructus 108.2
™ 2 Vitis coignetiae (Vitaceae) herba 101.3
9] Petasites japonicus (Compositae) whole 102.4
A g7) Rubus parvifolius (Rosaceae) whole 107.9
uf 2 Agquilegia buergeriana var. pallidiflora (Ranunculaceae) whole 88.9
Ao 3 Zizyphus jujuba (Rhamnaceae) fructus 122.5
2 Paeonia suffruticosa (Ranunculaceae) flower 209.2
whole 108.5
25 Aristolochia manshuriensis (Aristolochiaceae) whole 93.5
=23F Inula helenium (Compositae) whole 120.2
=3} Gossypium herbaceum (Malvaceae) herba 152.3
R Scilla scilloides (Liliaceae) seed 130.3
aerial 116.1
v & Ael 3 Phytolacca americana (Phytolaccaceae) aerial 90.9
NEY Taraxacum platycarpum (Compositae) aerial 90.6
Ll =Sy il Metaplexis japonica (Asclepiadaceae) aerial 94.7
Eigs Mentha arvensis var. piperascens (Labiatae) whole 137.2
vl &3k Agastache rugosa (Labiatae) aerial 107.3
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o 7)) =} Sinapis alba 1. (Cruciferac) whole 80.5
LR Imperata cylindrica var. koenigii (Gramineae) radix 94.9
LR Poria cocos (Polyporaceae) whole 80.0
w2 Dictamnus dasycarpus (Rutaceae) whole 110.6
W= Atractylodes japonica (Compositae) whole 118.0
W7 Duchesnea chrysantha (Rosaceae) aerial 122.0
LIRS Geum japonicum (Rosaceae) aerial 117.1
R Aster koraiensis (Compositae) whole 122.5
- 3o] Lotus corniculatus var. japonicus (Leguminosae) whole 111.0
H R Belamcanda chinensis (Iridaceae) fructus 152.3
&2 Rubus coreanus (Rosaceae) whole 151.5
& Hibiscus mutabilis (Malvaceae) whole 131.4
53) v} Dioscorea nipponica (Dioscoreaceae) aerial 126.7
FAE Selaginella tamariscina (Selaginaceae) whole 175.7
B3 Allium tuberosum (Liliaceae) whole 111.9
FHz Spirodela polyrhiza (Lemnaceae) whole 99.2
R Iris nertschinskia (Iridaceae) whole 118.3
v 3 Eriobotrya japonica (Rosaceae) herba 403.8
AP Artemisia capillaris (Compositae) whole 112.4
= Chrysanthemum boreale (Compositae) whole 112.2
ARHE Veronica rotunda var. subintegra (Scrophulariaceae) whole 164.8
Abg 7] Rubus crataegifolius (Rosaceae) whole 144.0
s = Allium victorialis var. platyphyllum (Liliaceae) radix 1314
AR Allium thunbergii (Liliaceae) whole 120.2
AHgR Morus bombycis (Moraceae) herba 106.7
2FA} Crataegus pinnatifida (Rosaceae) whole 935
2+&7hg) Hosta lancifolia (Liliaceae) : whole 87.6
herba 111.9
Az Zanthoxylum schinifolium (Rutaceae) whole 154.1
herba 129.8
AT 2 Epimedium koreanum (Berberidaceae) aerial 935
whole 107.3
N Panax notoginseng (Araliaceae) whole 86.2
A7 A8 Loranthus ramulus (Loranthaceae) whole 78.5
A Menispermum dauricum (Menispermaceae) whole 123.6
A Cassia occidentalis (Leguminosae) whole 139.9
3 Dendrobium moniliforme (Orchidaceae) whole 143.6
AR Curculigo orchioides Gaerm (Amarylidaceae) radix 105.8
A &3} Inula britannica var. chinensis (Compositac) whole 99.2
A Aol Rumex crispus (Polygonaceae) whole 125.2
23] 38k Foeniculum vulgare (Umbelliferae) whole 88.5
aerial 127.1
&t Phlomis umbrosa (Labiatae) whole 105.0
2= Equisetum hyemale (Equisetaceae) whole 88.2
£ 9kA] Potentilla discolor (Rosaceae) flower 145.0
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ﬁiﬁ:ﬁiiﬂﬁ; Scientific name (Family) Part Inhibition (%)
HF Cynomorium songaricum Rupr (Gramineae) aerial 89.2
HEE Achyranthes japonica (Amaranthaceae) aerial 102.9
Th &t Aruncus dioicus var. kamtschaticus (Rosaceae) whole 123.8
| Po| Dianthus superbus var. longicalycinus (Caryophyllaceae) aerial 100.0
2 Ledebouriella seseloides (Umbelliferae) whole 111.0
2ubH Ixeris dentata (Compositae) whole 159.6
N7 FE Chelidonium majus var. asiaticum (Papaveraceae) whole 102.7
of= Polymnia sonchifolia (Compositae) herba 142.5
ofu Fagopyrum esculentum (Polygonaceae) aerial 153.7
ok 3f Zingiber mioga (Zingiberaceae) whole 124.8
A7 Cirsium japonicum var. ussuriense (Compositae) whole 152.3
& A =} Ligustrum lucidum Ait. (Oleaceae) fractus 912
Gz Polygala japonica Houtt (Polygalaceae) whole 98.1
A ] Ganoderma lucidum (Polyporaceae) whole 99.0
d &3} Jasminum nudiflorum (Oleaceae) aerial 149.1
Q 7}t Acanthopanax seoulense (Araliaceae) herba 1114
fructus 108.5
2.0 Prunus mume Sieb. et Zucc. (Rosaceae) whole 703.5
2wzt Schizandra chinensis (Magnoliaceae) whole 103.0
herba 121.6
LFF Evodia officinalis (Rutaceae) fructus 559.3
Qo0& Sanguisorba officinalis (Rosaceae) seed 119.6
o5 Sedum sarmentosum Bge. (Crassulaceae) whole 99.5
SEH3 Vaccaria segetalis (Neck.) Garcke (Caryophyllaceae) whole 84.6
FAFH Hemerocallis fulva var. kwanso (Liliaceae) whole 107.3
fots Euphoria longan (Lour.) Steud. (Sapindaceae) whole 85.8
29 Arctium lappa (Compositae) aerial 123.0
| Fe Hemerocallis fulva (Liliaceae) whole 103.2
rhizoma 94.9
FETE Glycyrrhiza glabra (Leguminosae) whole 120.6
seed 133.5
$58 Boschniakia rossica (Orobanchaceae) whole 91.0
SAVE Disporuni sessile (Liliaceae) whole 105.5
&5 Coix lachrymajobi var. mayuen (Gramineae) aerial 112.7
o E Akebia quinata (Lardizabalaceae) herba 72.9
Sure Convallaria keiskei (Liliaceae) rhizoma 1114
flower 98.0
L3 Ginko biloba (Ginkgoaceae) herba 580.5
At Forsythia koreana (Oleaceae) whole 115.1
SRS Leonurus sibiricus (Labiatae) whole 127.1
aerial 114.6
el =} 9] Alpinia oxyphylla Miq. (Zingiberaceae) whole 88.1
AdF Lonicera japonica (Caprifoliaceae) fructus 135.8
aerial 163.3
whole 129.6
Q17 Artemisia capillaris Thunb. (Compositae) whole 90.0
herba 106.0
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(Korean name) Scientific name (Family) Part Inhibition (%)
A3 Angelica japonica (Umbelliferae) aerial 120.5
443 Cnidium officinale (Umbelliferae) aerial 113.3
whole 147.7
e Canavalia gladiata (Leguminosae) fructus 101.3
aerial 100.2
3ok Paeonia lactiflora var. hortensis (Ranunculaceae) whole 96.2
A A= Broussonetia papyrifera (L) Vent (Moraceae) whole 90.5
e cianlcd Pleuropterus multiflorus (Polygonaceae) whole 139.0
herba 112.0
AEe Sorbus amurensis (Malaceae) aerial 475.8
Az Artemisia argyi (Compositae) whole 113.0
Ao Echinops setifer (Compositae) whole 117.9
HAIE Althaea rosea (Malvaceae) whole 112.8
A3 Eugenia aromaticum (Myrtaceae) whole 96.5
A v Viola mandshurica (Violaceae) whole 107.3
aerial 111.8
A=t Chrysanthemum cinerariaefolium (Compositae) whole 144.0
277 Gleditsia sinensis (Leguminosae) whole 96.5
ZIIGE Ajuga mulriflora (Labiatae) whole 128.9
27T Uncaria rhynchophylla (Rubiaceae) whole 86.2
=¥ Gleditsia japonica var. koraiensis (Nakai) (Leguminosae) fructus 1,534.5
9 Phyllostachys nigra var. henonis Stapf (Gramineae) whole 96.7
=22 Macleaya cordata (Papaveraceae) whole 132.6
Fuhe Lilium leichtlinii var. tigrinum (Liliaceae) whole 119.2
FHEolE Geranium sibiricum (Geraniaceae) aerial 127.9
A= Anemarrhena asphodeloides Bunge (Liliaceae) whole 137.6
g Rehmannia glutinosa (Scrophulariaceae) herba 131.7
whole 94.2
gy Rhododendron miucronulatum (Ericaceae) whole 130.3
212 715 Acanthopanax koreanum Nakai (Araliaceae) whole 97.7
A7 ol Plantago asiatica (Plantaginaceae) whole 102.3
seed 145.0
aerial 114.3
HAAGE Agrimonia pilosa {Rosaceae) whole 107.8
e Lilium tigrinum (Liliaceae) whole 113.8
e Artemisia lavandulaefolia (Compositae) aerial 158.7
FEE Cedrela sinensis (Meliaceae) herba 127.1
X Acorus calamus var. angustatus (Araceae) herba 96.3
A Arisaema amurense var. serratum (Araceae) fructus 133.0
whole 88.0
X u} Gastrodia elata (Orchidaceae) whole 109.5
HAEF Asparagus cochinchinensis (Liliaceae) whole 110.6
A&k Dipsacus asper Wall. (Dipsacaceae) whole 95.0
qe Aconitum carmichaeli Debx. (Ranunculaceae) whole 100.5
aRCIN Trichosanthes kirilowii (Cucurbitaceae) whole 91.5
] Citrus reticulata Blanco. (Rutaceae) whole 1079
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(Eg::ili?iz) Scientific name (Family) Part Inhibition (%)
Z 51 Amomum tsao-ko Crevost. (Zingiberaceae) fructus 975.8
S Thuja orientalis (Cupressaceae) whole 70.5
=55 =4 Polygonatum stenophyllum (Liliaceae) radix 1183
XA Cichorium intybus (Compositae) whole 144.5
A2 Symphytum officinale (Boraginaceae) whole 123.4
radix 105.8
ZHH Sedum spectabile (Crassulaceae) whole 105.8
Sl PR Rumex acetosella (Polygonaceae) whole 297.2
B & Iris pallasii var. chinensis (Iridaceae) herba 1133
el A} Alisma canaliculatum (Alismataceae) whole 83.5
== Achillea sibirica (Compositae) whole 131.7
5 Morinda officinalis (Rubiaceae) whole 93.6
i 2§ o] Dianthus sinensis (Caryophyllaceae) flower 124.3
g = Pulsatilla koreana (Ranunculaceae) whole 103.7
o3 Albizzia julibrissin (Leguminosae) whole 100.5
-2} Cyperus rotundus (Cyperaceae) whole 110.7
seed 1314
S Elsholtzia ciliata (Labiatae) whole 105.0
A4t Scrophularia buergeriana (Scrophulariaceae) whole 71.2
H 50 Corydalis turtschaninovii (Fumariaceae) whole 76.2
o e Reynoutria elliptica (Polygonaceae) whole 313.0
radix 1924
herba 833.0
33A Picrorrhiza kurroa Benth (Scrophulariaceae) whole 95.0
g5 Scutellaria baicalensis (Labiatae) whole 545.5
aerial 96.7
g7 Astragalus membranaceus (Leguminosae) whole 95.0
1] Polygonatum odoratum var. pluriflorum (Liliaceae) whole 107.3
radix 90.6
EAl Magnolia officinalis Rehd. et Wils. (Magnoliaceae) bark 1,295.4

% 1/15M KCI-HCI buffer(pH 2.0)°l #%F &% 10 unit ﬂ
T2 Z43519.2M, o-chymotrypsin, trypsin, papain®| 7

= 1/15M Mcllvaine buffer(pH 7.6)° =] HEF=7}
Z}7} 5 unit, 70 unit, 0.5 unit ¥ 22 F st ALE-3l9 T
Zhzhel A Ag-2 vy 2o o8 AXBIATHCL: A&
FEE AN FRE, 2 88 %4,71?%91 FI= 8
AE FEE 2 Bh WY $35

I (%) = 100{1— S- CZ}

Zn

K
izt

260 AAF<] °Fg E oA ES] WEE FEES] HFT

%7} 1.5 mg/ml EA HbgE F, 3d
TimeS 24 st] HA7sict 2 A4,

vlgid, onl), o4, &9, AF9], X9,
AT, 8, Tk 2o] gekst 284 300% ool

o 45t EE2W P4 BASIITHTable D). 53], 71,
om), 28, 23, AL, Fute FEEAAE 600%4] A
LS Yehfo] olxm i) 2u) ofde] AN A3 &
2 Uehgol AlRe FA A AR R siEe) Tt
e ARl en | w3t o2 s A eIl g%
A AP 2 AL AFIE ST, 71AF, 292 AR
3 Axsi= Aot} 12} AdE 1459 FE2EC] IJIA
242 AEsP) Y8 2o A 85 Tk DMSOR 3

Alste] HEs

A 242 Thrombin
7Nz, =3, w3,
Z3}, Fo7159Y,

=7} 0, 0.1, 025, 0.5, 1.0, 1.5 mg/ml H==
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Z}z} 278t Thrombin timeS 293t 2 3= Table II°)
YeRT. o] wf tizFRe okivAd dlHu S A3t
At S =] A 2ug/mie] FEoIA ofAT L] 1 mg/
ml T AHEAE depTt e 1459 FEEL
T A3l wet dubd oz HA FAo) ZAasiHen,
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Table IL Inhibitory activities of fourteen plant extracts against human thrombin determined by thrombin time (TT) and

activated partial thromboplastin time (aPTT)

TT (%) aPTT (%)
Herbal drugs 1113:22[1 Concentration (mg/ml)

1.5 1.0 0.5 0.25 0.1 0.002 0 1.0 0.5
Sedum kamtschaticum whole 302 130 119 120 107 ND* 100 148 ND
Aloe vera whole 300 261 227 114 103 ND 100 > 2,100 177
Ephedra sinica radix 2,051 1,514 1,152 743 378 ND 100 > 2,100 > 2,100
Eriobotrya japonica herba 403 323 293 245 111 ND 100 > 2,100 184
Prunus mume whole 703 187 112 111 98 ND 100 136 ND
Evodia officinalis fructus 559 169 132 115 90 ND 100 95 ND
Ginko biloba herba 580 509 315 169 160 ND 100 491 ND
Sorbus amurensis aerial 475 259 211 119 107 ND 100 141 ND
Gleditsia japonica var. koraiensis  fructus 1,534 338 225 118 110 ND 100 105 ND
Amomum tsao-ko Crevost fructus 975 305 150 150 121 ND 100 201 ND
Rumex acetosella whole 297 193 121 117 114 ND 100 130 ND
Reynoutria elliptica herba 833 251 191 152 125 ND 100 102 ND
Scutellaria baicalensis whole 545 195 126 109 100 ND 100 145 ND
Magnolia officinalis Rehd. et Wils.  bark 1,295 397 714 330 236 ND 100 > 2,100 > 2,100
aspirin - 382 311 137 131 116 ND 100 ND ND
heparin - ND ND ND ND ND 301 100 ND ND

*ND : Not determined.
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Table III. Heat stability and inhibitory activity against proteolytic digestive enzymes of fourteen plant extracts

Part Inhibition (%) TT (%) after heat treatment™®
Herbal drugs -

used pepsin papain trypsin  chymotrypsin 1.5 mg/ml 0.1 mg/ml
Sedum kamtschaticum whole 290 108
Aloe vera whole 89 53 103 100
Ephedra sinica radix 42 20 1,750 151
Eriobotrya japonica herba 69 136 100
Prunus mume whole 46 423 94
Evodia officinalis fructus - 94 91
Ginko biloba herba 36 54 1,750 220
Sorbus amurensis aerial 100 38 105 110
Gleditsia japonica var. koraiensis  fructus 104 104
Amomum tsao-ko Crevost fructus ~ ND** ND ND ND 258 135
Rumex acetosella whole 89 16 152 93
Reynoutria elliptica herba 52 11 1,160 119
Scutellaria baicalensis whole 6 66 96 93
Magnolia officinalis Rehd. et Wils. bark 70 1,450 157

*heat treatment: The samples were treated at 100°C for 30 min and the remaining thrombin inhjbitory activity was evaluated.

**ND : Not determined.
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