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Screening of Chitin Synthase II Inhibitors from
Medicinal and Wild Plants
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Biotechnology, Taejon 305-600, Korea

Abstract — Chitin is an important structural component of fungal cell wall and is synthesized by chitin
synthase I, I, and III. The chitin synthase II is an essential enzyme for the formation of primary septum
in Saccharomyces cerevisiae. Therefore, specific inhibitors of this enzyme might block the formation of fun-
gal cell wall and could be used as effective antifungal agents. To search chitin synthase II inhibitors from
natural products, 67 plants were extracted with methanol and examined for the inhibitory activities against
chitin synthase II of S. cerevisiae by our cell free assay system. As a result, the extracts from 16 plants
showed more than 70% inhibition at the concentration of 280 pug/ml. Of note, Laurus nobilis (81.4%),
Lowicera maackit (81.5%), Berchemia berchemiaefolia (82.9%), Koelreuteria paniculata (87.9%), Chamae-
cyparis pisifera (86%) and Tuaxus cuspidata (83.9%) inhibited strongly the chitin synthase II activity.

Keywords [ Fungal cell wall, chitin, chitin synthase II inhibitors, antifungal agents.
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Table I — Inhibitory activities of medicinal and wild plants against chitin synthase II from §. cerevisice ECY38-38A(pAS6)

CORURES E ¥ 9 gnsl ey
7he s Aol Chenopodiaceae Atriplex gmelin Stem 9.0
Fdnaae IR Caryophyllaceae Gypsophila pacifica Herba 0.0
7h-d g EW Y] Compositae Lactuca indica var laciniata Stem 21.0
7hef b5 Juglandaceae Juglans mandshurice Herba 18.0
7heratz] Compositae Bidens tripartita Stemn 8.0
7R Combretaceae Terminalia chebula Herba 45.0
ZrA) # Compositae Saussurea pulchella Stem 30.0
uk Rted 115 Saxifragaceae Ribes fasciculatum var. chinense Herba 35.0

” Cortex 11.6
i Leguminosae Pueraria sieboldiama Stem 0.0
” Radix 7.0
Zeu)- Rhamnaceae Rhamnus davurica Herba 9.0
Ed e JR Fagaceae Quercus aliena Herba 0.0
aHAYE Leguminosae Vicia amoena Stem 0.0
4= Leguminosae Galium spurium Stem 9.0
Hg54l Cucurbitaceae Trichosanyhes kivilowii Semen 0.0
- Ebenaceae Diospyros kaki Herba 65.0
e Lauraceae Lindera glauca Herba 7.0
AR Umbelliferae Ostericum koreanum Herba 36.0
” Radix 16.0
A Euphorbiaceae Euphorbia sieboldiama Herba 0.0
e Labiatae Teucrium japonicum Herba 40.0
AL Cercidiphyllaceae Laurus nobilis Folium 73.7
4 Cortex 81.4
B Caprifoliaceae Lonicera maackii Folium 81.5
” Cortex 58.0
” Fructus 48.0
7] A} Solanaceae Lycium chinense Fructus 0.0
o 3}u} Discoreaceae Dioscorea septemloba Rhizoma 15.2
T E Ty Fumariaceae Corydalis ochotensis Areal part 17.0
HE LU Aceraceae Acer palmatum Folium 72.0
” Cortex 0.0
s Umbelliferae Angelica gigas Radix 375
thAbZ Cyperaceae Carex siderosticta Herba 0.0
o 3 Polygonaceae Rheum undulatum Rhizoma 0.0
E WL Theaceae Camellia japonica Folium 76.2
” Cortex 419
e Eucommiaceae Berchemia wdmoides Folium 74.1
” Cortex 11.4
u] g L Leguminosae Indigofera kirilowii Folium 0.0
” Stem 0.0
PSS Rhamnaceae Berchemia  berchemiaefolia Folium 45.6
” Cortex 82.9
P Liliaceae Smilax ching Folium 60.0
o g} 4] #}o] o Taxodiaceae Metasequoia  glyptostroboides Folium 54.7
” Cortex 61.2
RF LR Sapindaceae Koelreuteria paniculata Folium 87.9
4 Cortex 55.8
o) Ranunculaceae Paeonia suffruticosa Cortex 27.0
AR Malvaceae Hibiscus syriacus Folium 22.4
” Cortex 51.3
o] of ELp5 Celastraceae Tripterygium vegelii Areal part 17.0
e Araceae Pinellia ternata Tuber 27.4
b Rosaceae Prunus jamasakura Folium 78.8
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Table I - Continued

ok g 45w # g z 9 ge Y
EARES Rosaceae Prunnus jamasakura Cortex 75.3
LLAR R Caprifoliaceae Viburnum sargentii Folium 66.6

” Cortex 65.6
” Fructus 69.4
H2d5 Euphorbiaceae Euphorbia ebracteolata Areal part 27.0
APAPE Rosaceae Crataegus pinnatifida Folium 72.0
” Cortex 46.5
” Fructus 53.5
23eh ) Moraceae Morus alba Radicis cortex 14.5
e Cornaceae Cornus officinalis Folium 61.7
” Cortex 71.0
7 Fructus 63.7
Abeh b F Cornaceae Cornus kousa Folium 61.0
4 Cortex 58.2
AU Rosaceae Prunus armeniaca Folium 69.2
” Cortex 63.1
ARAI LR Fagaceae Quercus myrsimaefolia Folium 22.0
A oFEui T Cupressaceae Thuja occidentalis Folium 46.1
4 Cortex 73.0
” Fructus 749
E Leguminosae Caesalpinia sappan Lignum 60.0
& Compositae Artemisia sylvatica Herba 27.0
2719 Araliaceae Acanthopanax gracilistylus Cortex 35.8
2 u|z} Magnoliaceae Schizandra chinensis Fructus 70.0
& Amaranthaceae Achyranthes japonica Radix 0.0
HHYE Liliaceae Disporum sessive Areal part 44.0
” Stem 40.0
2L} Ginkgoaceae Ginkgo biloba Folium 39.2
” Cortex 69.3
S Araliaceae Kalapanax pictus Cortex 24.0
A5} Magnoliaceae Magnolia obovata Folium 75.0
AT Leguminosae Albizzia julibrissin Folium 63.3
” Cortex 54.2
Zrok Paeoniaceae Paconia lactiflora Radix 0.0
F& Taxaceae Taxus cuspidata Folium 56.0
” Cortex 83.9
” Fructus 199
FEEIUE Aceraceae Acer buergerianum Folium 68.5
” Cortex 16.8
A} 2} Plantaginaceae Plantago asiatica Semen 64.5
BIA} Alismataceae Alisma canaliculatum Rhizoma 0.0
LI ER S Cupressaceae Chamaecyparis pisifera Folium 835
” Cortex 86.0
” Fructus 80.0
#H3 A Fumariaceae Corydalis turtuschaninovii Tuber 0.0
Zuh ) Lauraceae Machilus thunbergii Folium 70.0

Table II-— Inhibitory activities of several compounds for chitin synthase II of S.cerevisiae ECY38-38A (pAS6)

Inhibitory activity

ICs, values

Tuxus cuspidata 83,9 catechin 150
Crataegus pinnatifida 72.0 ursolic acid 0.84
Control (polyoxin D) 87.1 polyoxin D 70.0

* The chitin synthase II inhibitors were isolated from 7. cuspidatam and C. pinnatifida,

24)

respectively.
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