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Screening of Thrombin Inhibitor from Medicinal and Wild Plants (II)
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Abstract — To develop safe and new anticoagulation agents from natural resources, the inhibitory activities of 291 methanol
extracts, which were prepared from different parts of 197 kinds of medicinal and wild plants, against human thrombin were
evaluated. Based on anti-coagulation activity determined by thrombin time and activated partial thromboplastin time, the extract
of leaf of Myrica rubra was finally selected. The extract of M. rubra showed a strong thrombin inhibitory activity (above
1,819%) at 0.5 mg/m/ as a final concentration, whereas aspirin showed 337% inhibition at concentration of 1.5 mg/m/. The
activity of the extract remained more than 85% and 60% by heat treatment at 100°C for 30 min, and acid treatment at pH 2
for 60 min, respectively. Our results suggested that the extract of Myrica rubra could be the potential source as thrombin inhib-

itor.

Key words —medicinal and wild plants, Myrica rubra, thrombosis, thrombin time (TT)
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Table 1. Inhibitory activity of methanol extract of medicinal and wild plants against human thrombin
Korean name Scientific name (Family) Part Inhibition(%)

=B ey Corydalis ochotensis (Fumariaceae) whole 100
7h=9l ghm i Pulsatilla cernua (Ranunculaceae) whole 111
7t U Ailanthus altissima (Simaroubaceae) leaf 92

branch 103
ZAGE Vicia amoena (Leguminosae) leaf 71
A= Galium spurium (Rubiaceae) whole 68
AHD TN Corydalis grandicalyx (Fumariaceae) whole 100
A Euphorbia sieboldiana (Euphorbiaceae) whole 110
N s Semiaquilegia adoxoides (Ranunculaceae) whole 99
T = Liriope spicata (Liliaceae) whole 124
7h 5 Sium suave (Umbelliferae) whole 109
N 2] Clematis serratifolia (Ranunculaceae) whole 99
NAFAYEE Lycoris aurea (Amarylidaceae) rhizoma 96
il Cimicifuga acerina (Ranunculaceae) whole 149
AA7 Limonium tetragonum (Plumbaginaceae) whole 131
HEgYF Clematis fusca (Ranunculaceae) whole 162
J1Eg ol Wasabia koreana (Cruciferac) radix 77

whole 119
=) Rubus phoenicolasius (Rosaceae) fructus 109

stem 143
TEn)vE ol H] Ranunculus borealis (Ranunculaceae) aerial 109

radix 104
= Stephanandra incisa (Rosaceae) branch 136

leaf 121
=7z} Daphniphyllum macropodum (Euphorbiaceae) twig 121

fructus 107
= Platycarya strobilocea (Juglandaceae) leaf 97

branch 121
220} Angelica polymorpha (Umbelliferae) rhizoma 104

leaf 113
=49y Thalictrum rochebrunianum (Ranunculaceae) aerial 137
A Calanthe striata (Orchidaceae) radix 104
71 BUE Peucedanum terebinthaceum (Umbelliferae) whole 106
R Solanum nigrum (Solanaceae) aerial 108
7} JLE ) 7) Youngia chelidoniifolia (Compositae) radix 89

leaf 125
2= ALY Rubia akane (Rubiaceae) whole 86
=23 Iris ensata (Iridaceae) whole 150
(DR R=0 Isopyrum raddeanum (Ranunculaceae) whole 108
UEsrQ Pleuropterus cilinervis (Polygonaceae) whole 112
) dE Aquilegia buergeriana (Ranunculaceae) whole 136
EFEEA Impatiens noli (Balsaminaceae) whole 106
2a Pyrola japonica (Pyrolaceae) whole 115
L E AL Actaea asiatica (Ranunculaceae) whole 109
A Symplocos chinensis (Symplocaceae) leaf 93

flower 92
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Table 1. Continued

Kor. J. Pharmacogn.

Korean name Scientific name (Family) Part Inhibition(%)
EA7EVE Aconitum ciliare (Ranunculaceae) whole 108
TEEYZ Clematis chiisanensis (Ranunculaceae) aerial 138
FHNE Caryopteris divaricata (Verbenaceae) radix 91

aerial 135
FHEFHY Corydalis ochotensis (Fumariaceae) aerial 85
FHlZul Cimicifuga davurica (Ranunculaceae) herba, stem 135
ZEUE Ulmus davidiana (Ulmaceae) leaf 104
branch 107
ok Actinidia arguta (Actinidiaceae) leaf
=g A= Broussonetia kazinoki (Moraceae) aerial 130
@} Dioscorea quinqueloba (Dioscoreaceae) radix 98
aerial 141
gulo] & Oenothera odorata (Onagraceae) radix 98
aerial 100
GA) o] o Parthenocissus tricuspidata (Vitaceae) stem 111
leaf 142
radix 136
whole 146
2N A X Brachybotrys paridiformis (Borraginaceae) whole 103
= Euphorbia pekinensis (Euphorbiaceae) whole 117
A= Carex siderosticta (Cyperaceae) whole 101
TR 2 H) Cyrtomium falcatum (Aspidiaceae) whole 190
ZoUE Caltha palustris (Ranunculaceae) leaf, stem 129
radix 104
55 Aralia elata (Araliaceae) aerial 95
=9 Polygonatum odoratum (Liliaceae) leaf 87
radix 94
=zl Sedum rotundifolium (Crassulaéeae)_ aerial 107
flower 140
ST Wistaria floribunda (Leguminosae) branch 97
fructus 98
TUHE Euphorbia helioscopia (Euphorbiaceae) whole 74
o) =1} Styrax japonica (Styracaceae) leaf 106
branch 101
=7t Patrinia villosa (Valerianaceae) rhizoma 114
gro.ppes Artemisia keiskeana (Compositae) whole 100
s Aquilegia buergeriana (Ranunculaceae) flower 104
SR Berberis amurensis (Berberidaceac) leaf, branch 100
Hg Melia azedarach (Meliaceae) leaf, flower 112
branch 116
heartwood 99
M= "W N Persicaria senticosa (Polygonaceae) whole 131
HolF Chenopodium album (Chenopodiaceae) whole 91
Ty uE Megaleranthis saniculifolia (Ranunculaceae) whole 120
EYvUE Hypericum ascyron (Hypericaceae) whole 164
u] = 7}ekAL] Bidens frondosa (Compositae) radix 98
aerial 98
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Table I. Continued

Korean name Scientific name (Family) Part Inhibition(%)
v = Aba] 2 Phytolacca americana (Phytolaccaceae) rhizoma 111
T ol Y] Ranunculus japonicus (Ranunculaceae) whole 101
=R B =S Tripterygium regelii (Celastraceae) branch 264
"] x]3Fo] Z Scopolia japonica (Solanaceae) radix 91

stem 90
leaf 131
UL} E Smilax riparia (Liliaceae) seed 103
vl Epilobium pyrricholophum (Onagraceae) whole 120
Cla=Ree Angelica decursiva (Umbelliferae) whole
Sk Saxifraga stolonifera (Saxifragaceae) whole 173
Iy i Metaplexis japonica (Asclepiadaceae) fructus 100
Ao Sinomenium acutum (Menispermaceae) stem, radix 108
Hlol& Isodon japonicus (Labiatae) aerial 88
radix 92
v F-5 Solanum lyratum (Solanaceae) whole 117
LR g B Viburnum sargentii (Caprifoliaceac) fructus 81
ELES Dictamnus dasycarpus (Rutaceae) radix 100
leaf 148
thizoma 130
LA Lycoris koreana (Amarylidaceae) rhizoma 119
7] Duchesnea chrysantha (Rosaceae) whole 143
=R Aster koraiensis (Compositae) aerial 64
HA g Bistrora manshuriensis (Polygonaceae) leaf 122
radix 446
H = Sagittaria trifolia (Alismataceae) whole 104
B4z Adonis amurensis (Ranunculaceae) whole 105
Hajd Selaginella tamariscina (Selaginaceae) aerial 118
radix 83
B Hllicium religiosum (Illiciaceae) leaf 164
branch 412
ElEQeasa Torreya nucifera (Taxaceae) leaf 87
branch 91
] 2 2 Rhapontica uniflora (Compositae) radix 97
leaf 109
A AFA} Torilis japonica (Umbelliferae) rhizoma 120
aerial 128
AL Eurga japonica (Theaceae) branch 98
fructus, leaf 100
AR2] o Clematis apiifolia (Ranunculaceae) aerial 96
Aba] By Corydalis speciosa (Fumariaceae) aerial 119
A 2 Chrysanthemum zawadskii (Compositac) whole 92
Ak ol )l Thalictrum filamentosum (Ranunculaceae) wholé 94
= Atractylodes japonica (Compositae) rhizoma 139
aerial 130
AbZUE Paris verticillata (Liliaceae) radix 97
Ay} Lycoris radiata (Amarylidaceae) leaf 110
rhizoma 113
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Table 1. Continued
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Korean name Scientific name (Family) Part Inhibition(%)
ApAE Orixa japonica (Rutaceae) leaf, branch 136
A U R Quercus acutissima (Fagaceae) leaf 146

branch 197
A7 =2 Hepatica insularis (Ranunculaceae) whole 288
A2 =+ Menispermum daouricm (Menispermaceae) leaf 115
NIEE Achillea millefolium (Compositae) whole 99
A3 AL Lycoris squamigera (Amarylidaceae) leaf 112
rhizoma 77
A71E % Sedum takesimense (Crassulaceae) whole 89
AT Hepatica maxima (Ranunculaceae) leaf 88
aerial 105
whole 133
dutr) Dystaenia takeshimana (Umbelliferae) aerial 160
radix 107
2wl g gk Thymus quinquecostatus (Labiatae) whole 104
Az YA Arisaema negishii (Araceae) fructus 83
aerial 115
thizoma 96
A3 Phellodendron insulare (Rutaceae) leaf 96
heartwood 101
bark 147
fructus 133
A e Aconitum austro (Ranunculaceae) aerial 131
AAYH- Myrica rubra (Myricaceae) leaf 1,819
wood 107
bark 434
S E Galium verum (Rubiaceae) whole 97
£ty Salsola collina (Chenopodiaceae) whole 115
&0} Hedera rhombea (Araliaceae) fructus 95
whole 67
& 77 H] Cyrtomium fortunei (Aspidiaceae) whole 634
AEE Achyranthes japonica (Amaranthaceae) radix 101
A EFHE Fraxinus sieboldiana (Oleaceae) branch 99
FEULE Salsola komarovii (Chenopodiaceae) leaf 123
E B A=A Evodia daniellii (Rutaceae) branch 104
leaf 126
2} Cimicifuga heracleifolia (Ranunculaceae) leaf 122
AlZ Buplewrum falcatum (Umbelliferae) whole 83
& Artemisia princeps (Compositae) rhizoma 101
whole 104
o}7}A o} Robinia pseudo (Leguminosae) radix 11
leaf 115
branch 76
flower 117
o= Euphorbia jolkini (Euphorbiaceae) leaf 127
radix 103
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Table L Continued

Korean name Scientific name (Family) Part Inhibition(%)
off 7134 o] & Chrysosplenium flagelliferum (Saxifragaceae) whole 100
o 71 & Chelidonium majus (Papaveraceae) leaf 142
off 7] Fe-H-A] Symplocarpus nipponicus (Araceae) whole 96
oko Houttuynia cordata (Saururaceae) aerial 126
A Potentilla fragarioides (Rosaceae) whole 116
o]4= Heracleum moellendorffii (Umbelliferae) leaf 131

rhizoma 100
o9 %] Erythronium japonicum (Liliaceae) fructus 95
radix 121
373 Cirsium japonicum (Compositac) leaf 142
radix 105
o] 7 Persicaria hydropiper (Polygonaceae) whole 197
o2 Veratrum maackii (Liliaceae) aerial 102
radix 79
fructus 88
ATz Trillium kamtschaticum (Liliaceae) whole 119
251 Ewf 7] Lactuca indica (Compositae) whole 92
245 A Reynoutria sachalinensis (Polygonaceae) leaf 206
P T A Corydalis ambigua (Fumariaceae) aerial 112
radix 101
2ct Gentiana scabra (Gentianaceac) whole 102
LS&H o) Aster glehni (Compositae) whole 109
oota] Clematis mandshurica (Ranunculaceae) whole 103
o)l = Lonicera japonica (Caprifoliaceae) whole 103
A HE Cnidium officinale (Umbelliferae) whole 104
AF B Corydalis incisa (Fumariaceae) whole 125
2} 4 ol o) Thalictrum uchiyamai (Ranunculaceae) whole 114
Z}ok Paeonia lactiflora (Paeonia) seed 56
petal 110
Ao 73 ) Cirsium chanroenicum (Compositae) aerial 115
Z3 Sasa borealis (Gramineae) stem 85
rhizoma 91
leaf 128
ZFUIE Spiraea prunifolia (Rosaceae) leaf 110
branch 95
flower 103
Zz3= Clematis heracleifolia (Ranunculaceae) leaf 119
&5 Asarum sieboldii (Aristolochiaceae) whole 130
Z2)| v} A2 Amorpha fruticosa (Leguminosac) whole 127
T Toxus cuspidata (Taxaceae) fructus 108
leaf 109
branch 147
FAR Gleditsia japonica (Leguminosae) leaf 114
heartwood 109
bark 138
AHAFS-o - Aristolochia comtoria (Aristolochiaceae) leaf 115
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Table 1. Continued

Korean name Scientific name (Family) Part Inhibition(%)
A=zu|g A Carduus crispus (Compositae) whole 113
iR E=AR A2 Sambucus sieboldiana (Caprifoliaceae) branch 105

leaf 113
A A Lithospermum erythrorhizon (Borraginaceae) radix 121
aerial 127
YA E Agrimonia pilosa (Rosaceae) radix 109
aerial 99
ZEah ] Styrax obassia (Styracaceae) _ branch 119
leaf 119
bark 102
heartwood 89
ZH AL} Euonymus sieboldiana (Celastraceae) fructus 118
leaf, branch 121
z-3 Aster scaber (Compositae) leaf 107
PRER -1 Heloniopsis orientalis (Thunberg) whole 118
A Arisaema amurense (Araceae) rhizoma 92
HAEE Asparagus cochinchinensis (Liliaceae) aerial 83
2z Rhododendron schlippenbachii (Ericaceae) leaf, branch, flower 137
Am Y Smilax china (Liliaceae) leaf 110
radix 101
LR Zanthoxylum piperitum (Rutaceae) leaf 144
branch 116
FEdsnt Cimicifuga simplex (Ranunculaceae) whole 106
2 Pueraria thunbergiona (Leguminosae) whole 112
SR w272 Delphinium maackianum (Ranunculaceac) whole 101
#ydlo) Hydrocotyle ramiflora (Umbelliferae) whole 97
2B A= Poncirus trifoliata (Rutaceae) terminal leaf 106
fructus 120
BHeEE Filipendula glaberrima (Rosaceae) whole 133
g7 vy Ranunculus cantoniensis (Ranunculaceae) whole 96
ENE Trifolium repens (Leguminosae) whole 112
EIE Aconitum jaluense (Ranunculaceae) flower 80
rhizoma 99
aerial 109
bl Phryma leptostachya (Phrymaceae) whole 96
iRl B Ricinus communis (Euphorbiaceae) aerial 106
seed 99
fructus, shell 125
=gy Lilium tsingtauense (Liliaceae) radix 97
= Aster spathulifolius (Compositae) leaf 92
SEF- Elsholtzia ciliata (Labiatae) aerial 77
rhizoma 127
A Hovenia duicis (Rhamnaceae) fructus 137
4 Scrophularia buergeriana (Scrophulariaceae) aerial 115
IHTAIE llex cornuta (Aquifoliaceae) leaf 108
heartwood 108
bark 108
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Table 1. Continued

Korean name Scientific name (Family) Part Inhibition(%)
K=l Cucurbita moschata (Cucurbitaceae) flower 98
Folu)4t Chloranthus japonicus (Chloranthaceae) radix 142
Zolulubgh Anemone koraiensis (Ranunculaceae) whole 115
FaelZ Humulus japonicus (Cannabnaceae) aerial 94
AR Dendropanax morbifera (Araliaceae) leaf 158

branch 132
aifEa ] s Anemone reflexa (Ranunculaceae) whole 102
Sutriv= Angelica cartilagino (Umbelliferac) whole 135
B2y Aconitum longecassidatum (Ranunculaceae) radix 88
aerial 94
whole 99

Table II. Inhibitory activities of five plant extracts against human thrombin determined by thrombin time (TT) and activated
partial thromboplastin time (aPTT)

Herbal extracts (part used) TT (%) aPTT (%)
L Concentration (mg/m/)
Scientific name

1.5 0.5 0.25 0.125 0.002 0 0.5 0.25
Myrica rubra (Leaf) ND* >2,000 21244143 160.0£12.5 ND 100 >1,000  109.6t11.6
Myrica rubra (Bark) ND 434.1£21.2  207.146.6  137.444.9 ND 100 >1,000 119.146.5
Bistrora manshuriensis (Radix) ND 446.2+18.7 231.2+13.2 138.2423.7 ND 100 262.4+12.9 104.2+5.9
Cyrtomium fortunei (Whole) ND 634.2439.6 234.5£19.6 137.1£9.2 ND 100 182.3£5.6 108.644.3
Hlicium religiosum (Branch) ND 412.3429.5 105343.2 100.246.9 ND 100 136.1+4.1 114.1£7.9
Aspirin 290.5+£50.4 116.4+83 1052453 100.5t4.6 ND 100 154.248.1 113.2£11.2
Heparin ND ND ND >2,000  301.3x18.7 100 ND ND

*ND: Not Determined. The % of inhibition was expressed as meantSD from triplicated experiments.

B AWE, SrdR, B e geldal 9o FZ2dl tF aPTT S0 o3k Eof 331 84 H71e
oj9h 2 AL HE3) olafH] YA edort, ok A= Table 1o HERAI O, 271F- 9 2 A2 =
3 2] AR AR AAIEA ke ek er 014 Bo| T e 28 6L haS stk
TIe o] vAlR Gt A o] T B89 ¥ AA7A VR FEEe] FEd 2L Slle 28
3A7ge] A E o] vehtes dde *Lﬁ%lﬂr. e 5% M AA R B vh glov, Az ol 53t 7

400 p— 400
(a) Non-treatment (b} M Non-treatment
Treatment (100°C, 10 min) Treatment (pH2, 80 min}

= BB Treatment (100°C, 30 min) 9
<300 300 4
fod o
2 E=]
£ 200+ € 200
£ [t
a a
§ §
£ 100 4 £ 1004
= =

o i o i

Myrica rubra (Leaf) Aspirin Myrica rubra (Leaf) Aspirin

Fig. 1. The heat stabilities and acid stability of methanol extract of Myrica rubra leaf and aspirin.

The remaining activities was determined by thrombin time after (a) heat treatment at 100°C for 10 min or 30 min, and (b) acid
treatment at pH 2 at 30°C for 60 min, respectively. The used concentrations of the extract and aspirin were 0.3 mg/m/ and 1.5 mg/
ml, respectively, as a final concentration.
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