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Inhibitory Activities of Edible and Medicinal Herbs Against Human Thrombin. Chong-Suk Kwon,
Yun-Sook Kwon, Young Sook Kim, Gi-Seok Kwon', Ingnyol Jin®, Gi-Chul Ryu® and Ho-Yong Sohn*,
Department of Food and Nutrition, Andong National University, Andong, 760 749, Korea, "The School of
Bioresource Sciences, Andong National University, Andong, 760-749, Korea, “Department of Mzcrobzology,
School of Life Science & Biotechnology, Kyungpook National University, Taegu 702-701, Korea, *Research
Center for Natural & New materials, Daepyung Co., Sangju, 742-802, Korea — Inhibitory activities of 58
methanol extracts, which were prepared from different parts of 55 kinds of edible and medicinal
plants, against human thrombin were evaluated. Analysis of the anti-coagulation activity determined
by thrombin time enabled us to select 8 herb extracts as possible sources of anti-thrombosis agent.
Further analysis of anti-thrombosis activity determined by activated partial thromboplastin time and
fibrinolytic activity, and heat stability and inhibition against other proteolytic digestive enzymes
provided new information that Pimpinella brachycarpa, Lysimachia clethroides, and Salix gracilistyla could
be used as a potential anti-thrombosis agent. Our results suggest that edible and medicinal plants
could be the potential source of thrombin inhibitor.
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Table 1. Inhibitory activities of methanol extracts, which were prepared from fifty-five different medicinal and edible herbs,
against human thrombin

Korean name Scientific name (Family) Part used Inhibition (%)
Ik Synurus deltoides (Compositae) whole 166.9
330l Angelica polymorpha (Umbelliferae) whole 108.3
5] Codonopis lanceolata (Campanulaceae) whole 117.5
34 Ainsliaea acerifolin (Compositae) whole 187.3
23 Aster scaber (Compositae) whole 100.7
A99744 Cirsium chanroenicum (Compositae) whole 1004
rhelE] Patrinia scabiosaefolin (Valerianaceae) whole 160.1
slghe Lilium tsingtauense (Liliaceae) whole 103.1
nF 4ol & Pedicularis resupinata var. oppositifolia (Scrophulariaceae) whole 119.2
Z8E Clematis heracleifolia (Ranunculaceae) whole 1223
4o Visscum album var. coloratum (Loranthaceae) whole 106.5
MAZ Bupleurum longeradiatum (Umbelliferae) whole 113.5
o2 Veratrum maackii var. japonicum (Liliaceae) whole 116.9
N2 e Athyrium niponicum (Aspidiaceae) whole 137.3
R = Erigeron annuus (Compositae) whole 100.8
7he) 3 Aster tataricys (Compositae) whole 1225
P Philadelphus schrenckii (Saxifragaceae) whole 96.3
ke R Cirsium setidens (Compositae) whole 139.9
A Pteridium aquilinum var. latiusculum (Pteridaceae) whole 14222
A1FUE Hypericum erectum (Hypericaceae) whole 94.1
=4 Ligularia fischeri (Compositae) whole 153.8
Rt Lamium album var. barbatum (Labiatae) whole 1294
7R Ao Aster ageratoides (Compositae) whole 267.6
=F Prunella vulgaris var. lilacin (Labiatae) whole 138.2
cAolyol Cardamine komarovi (Cruciferae) whole 121.8
o) Actinidia arguta {(Actinidiaceae) whole 121.0
AL Adenophora triphylla var. japonica (Campanulaceae) whole 134.0
radix 3041
BAE Lychnis cognata (Caryophyllaceae) whole 129.0
EAY Adenophora remotiflora (Campanulaceae) whole 158.8
LIRRE=IAR Cardamine leucantha (Cruciferae) whole 104.2
v g3 Solidago virga-aurea var. asiatica (Compositae) whole 145.8
U5 Smilax riparia var. ussuriensis (Liliaceae) whole 112.2
=4 Saussurea seoulensis (Compositae) whole 1391
BEUR Rhus javanica (Anacardiaceae) leaf 459.2
At F o] Serratula coronata var. insularis (Compositae) whole 174.8
A Lactuca raddeana (Compositae) whole 143.3
= Galium verum var. asiaticum (Rubiaceae) whole 160.9
AR Lycopus ramosissimus var. japonicus (Labiatae) whole 196.6
P2 Vitis amurensis (Vitaceae) whole 160.9
of 7] vt2] Disporum smilacinum (Liliaceae) whole 132.8
S22 Syneilesis palmata (Compositae) aerial 122.0
whole 660.5
SUE Kalopanax pictus (Araliaceae) whole 193.7
9 AulE Viola acuminata (Violaceae) whole 141.2
Aok Actinidia kolomikta (Actinidiaceae) whole 362.6
HLEE Valeriana fauriei (Valerianaceae) whole 117.6
P R X o) Acanthopanax chiisanensis (Araliaceae) whole 115.1
e Pimpinella brachycarpa (Umbelliferae) aerial 133.8
whole 465.1
FA v Viola verecunda (Violaceae) whole 113
ENAFY Lysimachia clethroides (Primulaceae) whole 734.9
71 Disporum viridescens (Liliaceae) whole 143.3
= g R-S Tilia rufa (Tiliaceae) whole 179.8
% Smilacina japonica (Liliaceae) whole 133.2
o)t Clematis trichotoma (Ranunculaceae) whole 944.1
A E Salix gracilistyla (Salicaceae) leaf 1067.0

7R Ao Aster hispidus (Compositae) whole 113.0
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Fig. 1. Effects of methanol extracts of eight selected herbs on
thrombin time. Symbols; Rhus javanica, (-e-); Adeno-
phora triphylla var. japonica, (-O-); Syneilesis palmata, (-w-);
Actinidia kolomikta, (-v-); Pimpinella brachycarpa, (-m-);
Clematis trichotoma, (-O-); Lysimachia clethroides, (-#-);
Salix gracilistyla. (-¢-); aspirin, (-a-).
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Table 2. Effect of methanol extracts of selected eight herbs
on activated Partial Thromboplastin Time (aPTT)

Methanol extracts of herbs Inhibition
Korean name Scientific name (%)
U Rhus javanica 151.1
AL Adengphora triphylla var. japonica  143.6
$AYE Syneilesis palmata 1605
o) Actinidia kolomikta 176.3
AgE Pimpinella brachycarpa 186.7
pigadeiielg Clematis trichotoma 1431
Z7NA49 Lysimachia clethroides 2285
AN E Salix gracilistyla 172.7
ol~x ¥ Aspirin 100.3
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Table 3. Inhibitory activity of selected eight herb extracts against pepsin, trypsin and chymotrypsin

herb extract

Inhibition (%)

Korean name Scientific name Part used pepsin trypsin chymotrypsin
U5 Rhus javanica leaf 97.6 82.8
AR Adenophora triphylla var. japonica radix - - -
$AYE Syneilesis palmata whole - 70.6 100
Ao Actinidia kolomikta whole - 67.5 40.6
e Pimpinella brachycarpa whole - - -

o) gig} Clematis trichotoma whole - 91.5 76.5
EMAFY Lysimachia clethroides whole - - 338
HE Salix gracilistyla leaf - 27.0 -
of~y g acetylsalicylate - - 275 2.0
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Fig. 2. The heat stabilities of methanol extracts of eight
selected herbs.
The remaining activities was determined by throm-
bin time after heat treatment at 100°C for 30 min.
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