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Abstract — The regulation of plasma lipid level, particularly LDL cholesterol, represents the focus of current therapy for ath-
erosclerosis. And Lp-PLA, is able to hydrolyse oxidized phosphatidylcholine within LDL into lyso-PC and oxidized fatty acids.
Lp-PLA, is a potential biomarker of coronary heart disease and plays an important proinflammatory role in the progression of
atherosclerosis. We investigated the inhibitory effects of methanol extracts of 224 natural plants on Lp-PLA, activity. Seven
kinds of methanol extracts of tested plants showed above 50% inhibitory effect with the concentration of 100 pig/ml. The con-
centrated aqueous suspensions of each methanol extract were partitioned with n-hexane, CHCl;, and EtOAc. Among them,
EtOAc extracts of Astilbe chinensis var. davidii (root) and Pourthiaea villosa var. brunnea (leaf) significantly inhibited Lp-PLA,

activity at the same concentration.
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Table I. Inhibitory effects of methanol extracts of natural plants on Lp-PLA,

Kor: J. Pharmacogn.

Natural plant samples Parts Family Inhibition (%)*
Rhamnus davurica (2 W-5) stem Rhamnaceae 34
Lindera glauca (GFEIVF) stem Lauraceae 49
Euphorbia sieboldiana (F17<7) whole plant Euphorbiaceae 38
Semiaquilegia adoxides (V) H2EF) whole plant Ranunculaceae 44
Forsythia koreana (ZN1}=]) leaf, stem, flower Oleaceae 36
Asarum maculatum (N3%232]) whole plant Aristolochiaceae 16
Staphylea bumalda (3LF115) stem Staphyleaceae 24
Pinus thunbergii (H& flower Pinaceae 28
Lamium album var. barbatum (GZU\59) whole plant Labiatae 40
Abies koreana (T3 4H5-) leaf Pinaceae 18
Spiraea salicifolia (3L28]ZH ) stem Rosaceae 16
Catalpa bignonioides (£712-%) stem Bignoniaceae 42
Kadsura japonica (& 2.9 AN) leaf Magnoliaceae 54
Thuja koraiensis (TZ=™H) leaf Cupressaceae 36
Abelia mosanensis (%3 735-) stem Caprifoliaceae 22
Viburnum erosum (Q%}5) stem Caprifoliaceae 42
Sambucus sieboldiana (RVH) stem-wood Caprifoliaceae 44
Cyrtomium falcatum (=718 22H]) leaf Aspidaceae 30
Pittosporum tobira (EH5-) stem Pittosporaceae 24
Aradlia elata (F5Y5F) stem Araliaceae 49
Acer truncatum (WFLZ24]) stem Aceraceae 46
Berberis koreana (W) AFHE) leaf, stem Berberidaceae 42
Chaenomeles lagenaria (B AVE) stem Rosaceae 46
Ficus nipponica (%) stem Moraceae 24
Rhodotypos scandens (% 0}2]Z 5 stem Rosaceae 46
Acer triflorum (B-X171) stem Aceraceae 16
Viburnum carlesii (2Z5) stem Caprifoliaceae 48
Lindera erythrocarpa (815 4) stem Lauraceae 34
Cleyera japonica (W|Z71H) leaf Theaceae 0
Acer tegmentosum (A5 U5 stem Aceraceae 24
Allium grayi (AF2=h) whole plant Liliaceae 6
Prunus sargentii (?FHUE) stem Rosaceae 40
Vicia angustifolia var. segetalis (A2-3) whole plant Leguminosae 0
Lycoris squamigera (3A13}) root Amaryllidaceae 12
Lycoris radiata (24} leaf Amaryllidaceae 20
Styrax obassia (%W H) stem Styracaceae 0
Rosa multiflora (B &%) leaf, stem Rosaceae 42
Thea sinensis (FNI5-) leaf Theaceae 36
Potentilla kleiniana (7YE&AUE) aerial part Rosaceae 6
Actinidia polygama () TFH) leaf, stem Actinidiaceae 46
Carpinus tschonoskii (71421 -5-) stem-wood Betulaceae 0
Cinnamomum japonicum (%J8U-) stem Lauraceae 0
Ostericum koreanum (P32 whole plant Umbelliferae 2
Cephalotaxus koreana (78] X I5-) leaf Taxaceae 4
Lathyrus japonica (AL5) whole plant Leguminosae 24
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Natural plant samples Parts Family Inhibition (%)*

Philadelphus schrenckii (233%) leaf, stem Saxifragaceae 8
Platycarya strobilacea (Z3|VHE) Stem -cortex Juglandaceae 0
Prunus padus (A5Y5) flower Rosaceae 22
Rhododendron micranthum (ZL2222) leaf, stem Ericaceae 22
Cardamine amaraeformis (3N o)) whole plant Cruciferae 18
Luzula capitata (B &%) whole plant Juncaceae 0
Kirengeshoma koreana (\FE%5T1) aerial part Saxifragaceae 49
Kirengeshoma koreana (V=5 v} root Saxifragaceae 20
Viola dissecta var. chaerophylloides (g A|N]Z whole plant Violaceae 49
Sambucus sieboldiana (SH5-) leaf Caprifoliaceae 6
Euphorbia helioscopia (‘& HE) whole plant Euphorbiaceae 20
Sedum oryzifolium (*§ 358} whole plant Crassulaceae 8
Megaleranthis saniculifolia (U1 E) whole plant Ranunculaceae 30
Abeliophyllum distichum (¥)%11}5) whole plant Oleaceae 26
Taraxacum mongolicum (EH)) whole plant Compositae 14
Saxifraga stolonifera (VF$13) whole plant Saxifragaceae 22
Tetragonia tetragonoides (3] %) whole plant Aizoaceae 30
Meehania urticifolia (B71H ) whole plant Labiatae 16
Weigela subsessilis (25 leaf, Stem Caprifoliaceae 34
Elaeagnus umbellata (E.2]95U5F) leaf, Stem Elaeagnaceac 40
Adonis amurensis (B24%) whole plant Ranunculaceae 10
Hosta longipes (¥]8]3) whole plant Liliaceae 8
Youngia japonica (BL2]%ol) whole plant Compositae

Carpinus laxiflora (%301 U5) leaf Betulaceae 24
Prunus buergeriana ("3 7\ RV leaf Rosaceae 36
Sedum takesimense (/4718 %) whole plant Crassulaceae 0
Acer takesimense (%dTHE ) leaf, Stem Aceraceae 24
Equisetum hyemale (5-A1) whole plant Equisetaceae 0
Tsuga sieboldii (EE1H5-) leaf Pinaceae 30
Hedera rhombea ($-9) Stem Araliaceae 34
Rumex acetosa (5°%9) whole plant Polygonaceae 30
Alnus japonica (2.3UF) leaf Betulaceae 18
Prunus yedoensis (SFHVH) flower Rosaceae 14
Ardisia japonica (AF5-5-) aerial part Myrsinaceae 4
Corydalis incisa (AAF3EFH) whole plant Fumariaceae 34
Acanthopanax senticosus (7~ L. 25) leaf, Stem Araliaceae 10
Erigeron annuus (7} H3) whole plant Compositae 20
Dryopteris crassirhizoma (%) root Aspidaceae 6
Thalictrum rochebrunianum (F78 &1 THe]) aerial part Ranunculaceae 8
Glechoma hederacea var. longituba (1 E) whole plant Labiatae 20
Pleuropterus cilinervis (=352 whole plant Polygonaceae 12
Lonicera maackii (3E5) leaf Caprifoliaceae 14
Waldsteinia ternata (VM= %X%) whole plant Rosaceae 22
Astilbe chinensis var. davidii ((=F9.5) root Saxifragaceae 60
Acer palmatum (3 5-) Stem -wood Aceraceae 36
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Table I. Continued

Kor. J. Pharmacogn.

Natural plant samples Parts Family Inhibition (%)*
Caltha palustris var. membranacea (5-SUHE) whole plant Ranunculaceae 12
Styrax japonica (W ZLEE) leaf Styracaceae 4
Cornus walteri (ZH ) leaf Cornaceae 52
Veratrum patulum (2FA0) aerial part Liliaceae 0
Vicia angustifolia var. segetalis (7Z23) whole plant Leguminosae 18
Vitis flexuosa (M|™F) Stem Vitaceae 28
Asperula odorata (AZ2F) whole plant Rubiaceae 20
Prunus buergeriana (%8715 Stem -wood Rosaceae 18
Sorbaria sorbifolia var. stellipila (85 leaf Rosaceae 28
Caesalpinia japonica (F7121U-) leaf, Stem Leguminosae 30
Cirsium japonicum var. ussuriense (%733]) root Compositae 28
Mallotus japonicus (95 leaf Euphorbiaceae 32
Idesia polycarpa (GRS leaf Flacourtiaceae 40
Lonicera japonica (31%) whole plant Caprifoliaceae 28
Spiraea prunifolia var. simpliciflora (Z85) flower Rosaceae 48
Ineris stolonifera (F%YH) whole plant Compositae 8
Styrax obassia (Z5Y5) Stem -cortex Styracaceae 18
Angelica gigas (F37) whole cortex Umbelliferae 26
Euonymus oxyphyllus (315 leaf Celastraceae 41
Arisaema amurense var. serratum (E43) whole plant Araceae 38
Smilax china (37| P =) Stem Liliaceae 34
Acer barbinerve (B3A S leaf Aceraceae 28
Zanthoxylum piperitum (I }3) Stem,leaf Rutaceae 49
Viola verecunda (EA|8)E) whole plant Violaceae 36
Arisaema ringens (Z297%) whole plant Araceae 32
Filipendula glaberrima (E12]&) Toot Rosaceae 40
Trifolium repens (E7E) whole plant Leguminosae 44
Aconitum jaluense (F73%) whole plant Ranunculaceae 10
Chamaecyparis obtusa () leaf Cupressaceae 46
Smilacina japonica (E%H) whole plant Liliaceae 4
Anemone koraiensis (Z-oFH)u}24t) whole plant Ranunculaceae 0
Galium spurium (ZHEZ) whole plant Rubiaceae 6
Corydalis grandicalyx (ZFAHAZH) whole plant Fumariaceae 2
Matteuccia orientalis (v} whole plant Aspidaceae 0
Oxalis articulata (%3013 <% whole plant Oxalidaceae 22
Hylomecon hylomeconoides (W]T]%) whole plant Papaveraceae 0
Magnolia kobus (5%) leaf Magnoliaceae 32
Euonymus trapococcus (&3 }5F) leaf Celastraceae 8
Bistorta manshuriensis (B2.2)) whole plant Polygonaceae 0
Dryopteris lacera (B]E3AM) whole plant Aspidaceae 24
Epimedium koreanum (AT Z) whole plant Berberidaceae 0
Cinnamomum japonicum (P3F2U5) leaf Lauraceae 20
Ophiopogon japonicus (=G E%5) whole plant Liliaceae 16
Maackia fauriei (£Y)45) stem -cortex Leguminosae 42
Evodia daniellii (Z1Y ) Stem Rutaceae 0
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Natural plant samples Parts Family Inhibition (%)*
Schisandra chinensis (2.2} leaf, flower Magnoliaceae 38
Prunus pendula for. Ascendens () stem -cortex Rosaceae 41
Lonicera vidalii (3B leaf Caprifoliaceae 4
Akebia quinata (2.5 leaf, Stem Lardizabalaceae 24
Convallaria keiskei (2H-235) whole plant Liliaceae 18
Kalopanax pictus (1) leaf Araliaceae 4
Campanula glomerata var. dahurica (A5 T whole plant Campanulaceae 0
Vaccinium oldhami (3 =1+5-) stem Fricaceae 30
Lespedeza maximowiczii (ZFM2]) leaf, Stem Leguminosae 36
Lophatherum gracile (Z3 &) whole plant Gramineae 6
Hosta minor (Z4|4]3) whole plant Liliaceae 10
Abelia tyaihyoni (Z%73H}5) leaf, Stem Caprifoliaceae 4
Matteuccia struthiopteris (%3 el ZAF) whole plant Aspidaceae 2
Cornus controversa (ZZUHE) leaf Cornaceae 16
Veronica rotunda var. coreana (ZAYELE)E) whole plant Scrophulariaceae 0
Disporum viridescens (Z°)7142]) whole plant Liliaceae 4
Cryptotaenia japonica (+=E}E) whole plant Umbelliferae 0
Gleichenia japonica (Z3AF) aerial part Gleicheniaceae 0
Magnolia sieboldii (TreE} ) leaf Magnoliaceae 34
Meliosma oldhamii (ZoF-EVH) stem -cortex Sabiaceae 38
Aconitum longecassidatum (279H) whole plant Ranunculaceae 0
Actinidia arguta var. platyphylla (2tH)) Stem Actinidiaceax 11
Actaeq asiatica (=53 whole plant Ranunculaceae 12
Clematis chiisanensis (‘7259 ) aerial plant Ranunculaceae 0
Rhus succedanea (73 ¥ leaf, Stem Anacardiaceae 10
Osmunda japonica (21H]) whole plant Osmundaceae 10
Scutellaria indica (F5%) whole plant Osmundaceae 36
Dryopteris crassirhizoma (%) aerial plant Aspidaceae 0
Osmorhiza aristata (7 AV3AF) wholeplant Umbelliferae 0
Rhammella frangulioides (7ve}7w7) steam Rhamnaceae 4
Stewartia koreana (=ZH}T) sterm Theaceae 22
Pyrola japonica (=5F'&&) whole plant Pyrolaceae 0
Symplocos chinensis for. Pilosa (=%} stem Symplocaceae 6
Raphiolepis umbellata (CF4 Z ) stem Rosaceae 58
Ilex macropoda (HAFIE) leaf Aquifoliaceae 8
Camellia japonica (‘&% %) fruit Theaceae 40
Sambucus williamsii var. coreana (&) stem Caprifoliaceae 2
Pourthiaea villosa var. brunnea (88%xd)) leaf Rosaceae 56
Pourthiaea villosa var. brunnea (5-&51]) stem Rosaceae 44
Melia azedarach var. japonica (H7-&W5) stem -wood Meliaceae 0
Rubus idaeus var. microphullus (& 27]) whole plant Rosaceae 4
Ranunculus japonicus (%1} okajul]) whole plant Ranunculaceae 0
Lepidium ruderale (1]513°]) whole plant Cruciferae 0
Rubus coreanus (B-EAE7]) leaf, stem Rosaceae 0
Rhus chinensis () stem Anacardiaceae 6
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Table L. Continued

Kor. J. Pharmacogn.

Natural plant samples Parts Family Inhibition (%)*
Torilis japonica (AHEA1) whole plant Umbelliferae 0
Pyrus ussuriensis (XFEHN) leaf Rosaceae 52
Paris verticillata (At70WHE) whole plant Liliaceae 0
Sageretia theezans (P FUT) leaf, stem Rhamnaceae 10
Vitis flexuosa (M)™5) leaf Vitaceae 24
Callicarpa mollis (M¥|L}F) Stem Verbenaceae 2
Carpinus laxiflora (A11UF) stem -wood Betulaceae 20
Carpinus coreana (22N} leaf Betulaceae 52
Cytomium fortunei (3 3.8]) root Aspidaceae 48
Lonicera coreana (=8 tHeU-) leaf Caprifoliaceae 14
Ixeris dentata (Z¥F) whole plant Compositae 8
Acer micro-sieboldianum (0}7133) stem Aceraceae 24
Pourthiaea villosa (Fx2UF) leaf, flower Rosaceae 32
Pseudosasa japonica (°1H) leaf Gramineae 34
Albizzia julibrissin (RFAY) stem Leguminosae 24

*Test samples were treated at final concentration of 100 ig/ml and the values were expressed as mean of duplication.
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Table II. Inhibitory effects of solvent fractions on Lp-PLA,*

£ Ao Ee 5948 o 2 5§ AEEEE B4
7] 915K in vitro “3olA Al BP0 2RE #2]g LDL
FAYo 2 R3] APAE 224F9] methanol &
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A3t} 1 AFE Table 1] QoFs159th

2 ==

Y& F2E AE T Kadsura japonica (1), Astilbe

o

chinensis var. davidii (%)), Cornus walteri ($1), Raphio-
lepis umbellate (Z7)), Pourthiaea villosa var. brunnea &,
Pyrus ussuriensis (%), Cytomium fortunei (3#2]) 5°| Lp-
PLA,S] 84E 50% o’ Ao, o] A5 e}
o GAHEZ] &) oS ARSI 22 AdEdE =
A2 2] methanol &2 LFAEPIT FA TS n-
hexane, CHCl,, EtOAcE ©|-83le i or Fasle] 3
£3% % 100 ug/ml A n-hexaned, CHCL %, EtOACT:,
H,0%9] Lp-PLA, A3&4-& Z7d3le] Table 1ol EA|3}

Inhibition (%)

Natural plant samples Parts n-Hexane CHCI, EtOAc H,0
Kadsura japonica leaf 23 42 13 0
Astilbe chinensis var. davidii root 37 3 77 0
Cornus walteri leaf 11 10 54 0
Raphiolepis umbellata stem 6 32 59 0
Pourthiaea villosa var. brunnea leaf 54 42 68 0
Pyrus ussuriensis leaf 23 53 42 0
Cytomium fortunei root 44 12 43 0

*Test samples were treated at final concentration of 100 pg/ml and the values were expressed as mean of duplication.
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Dry weights of fraction (mg)

Natural plant samples Parts
n-Hexane CHCl,4 EtOAc H,0

Kadsura japonica leaf 150 87 90 NM*
Astilbe chinensis var. davidii root 55 5 242 NM
Cornus walteri leaf 120 36 140 NM
Raphiolepis umbellata stem 23 83 71 NM
Pourthiaea villosa var. brunnea leaf 36 152 146 NM
Pyrus ussuriensis leaf 28 14 53 NM
Cytomium fortunei root 25 60 81 NM
*NM; Not measured.
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