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Cell Scattering Activity of Natural Plant Extracts
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Abstract — Cell-scattering is a phenotypic change easily observed in most epithelial cells treated with Hepatocyte Growth Fac-
tor /scatter Factor (HGF/SF) or phorbol esters (PKC-activators). Recent studies have shown the possibilities to use as therapeutic
materials of HGF/SF or non tumor promoting phorbol esters for liver disease, cancer and AIDS. In this study, we tested a cell-
scattering activity of 534 methanol extracts from plants inhabiting in Korean peninsula using the phenotype-based assay system.
Nine Active extracts were detected : Daphne genkwa, Daphne kiusiana, and Aleurites fordii showed high activity (+++),
Euphorbia sieboldiana and Rhodotypos scandens showed medium activity (++), Sambucus sieboldiana var. pendula, Catalpa
bignonioides, Sambucus sieboldiana and Lycoris squamigera showed low activity (+). Furthermore, the effects of these active
materials in the culture cells were investigated with biochemical studies.
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Fig. 1. Three different degrees of cell-scattering activity.
a. HCT116 without PMA (Normal phenotype) (-)

b. HCT116 teated with 10 nM PMA (+)

¢. HCT116 treated with 40 nM PMA (++)

d. HCT116 treated with 80 nM PMA (+++)
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(Aleurites fordiiy 5°1 71} 80nM PMA A2} FL3H)
Ql4ks} = ATt



Vol. 35, No. 1, 2004 65

Table L cell scattering activity of plant extract

HE = g g 54 Family Activity
1 Ve A o) Atriplex gmelini Az Chenopodiaceae -
2 AV E Potentilla kleiniana ] A5 Rosaceae -
3 7HA 8. 75 Acanthopanax senticosus % E7] Araliaceae -
4 ZH3lerg Exochorda serratifolia = Rosaceae -
5 ZYA =) Polygonatum humile Az Liliaceae -
6 Zy Phragmites communis R AP Gramineae -
7 Eagsl Phragmites communis 9l &7] Gramineae -
8 2l L5 Rhamnus davurica =7] Rhamnaceae -
9 AR = Galium spurium Az Rubiaceae -
10 ZHdzA Corydalis grandicalyx Az Fumariaceae -
I Chrysanthemum indicum Az Compositae -
12 e llex integra 9 Aquifoliaceae -
13 2 Ostericum koreanum Az Umbelliferae -
14 FH7EAR Quercus gilva Qo Fagaceae -
15 N=p Euphorbia sieboldiana Hz Euphorbiaceae ++
16 ANFelds Semiaquilegia adoxides Az Ranunculaceae -
17 A4y Forsythia koreana QA E71, % Oleaceae -
18 NS Artemisia annua o Compositae -
19 A=z Erigeron annuus Az Compositae -

20 AHF Ampelopsis brevipedunculata var. heterophylla Z7| Vitaceae -
21 Ji¥w Matteuccia orientalis Az Aspidaceae -
2 NEAE Boehmeria platanifolia Az Urticaceae -
23 RUIRRE Cephalotaxus koreana o Taxaceac -
24 NS Lycoris aurea A & Amaryllidaceae -
25 JiA o Carpinus tschonoskii =7]-575 Betulaceae -
26 AWML Lycopodium annotinum A5 Lycopodiaceae -
27 ANEA Cymbopogon tortilis var. goeringii R] A5 Gramineae -
28 At Cimicifuga acerina Az Ranunculaceae -
29 A& Senecio vulgaris Hz Compositae -
30 JNgUE Corylus heterophylla var. thunbergii Q&7 Betulaceae -
31 ARUF Rhus trichocarpa =7 Anacardiaceae -
32 iE=Y Asarum maculatum Az Aristolochiaceae -
33 RS Syringa reticulata var. mandshuriea 7] Oleaceae -
34 ARE Angelica japonica = Umbelliferae -
33 g Angelica japonica Z£7) 3e Umbelliferae -
36 ANEA Aster tripolium Hz Compositae -
37 A EFHY Corydalis heterocarpa var. aponica ] 2 Fumariaceae -
38 AIEUE Peucedanum japonicum A 25 Umbelliferae -
39 AAE Calystegia soldanella Az Convolvulaceae -
40  AAPERE Cnidium japonicum A E7) Umbelliferae -
41 AT Lathyrus japonica Az Leguminosae -
42 AAA Limonium tetragonum =z Plumbaginaceae -
43 A Ligularia taquetii Az Compositae -
4 A Ligularia taquetii o =71 Compositae -
45 AAEY) Rubus longisepalus var. tozawai Az Rosaceae -
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Table I. Continued

HE = 3 & 9 54 Family Activity
46  Hx=YUA Symplocos paniculata A Symplocaceae -
47 A=A Symplocos paniculata &7 Symplocaceae -
48  AgeuF Rhus succedanea o &7 Anacardiaceae -
49 AFTPF Clematis fusca Az Ranunculaceae -
50 AHIAF Celtis choseniana 2 Ulmaceae -
51 ALE Rubus buergeri o Rosaceae -
52 AgUiR Cercidiphyllum japonicum % Cercidiphyllaceae -
53 As% Paederia scandens o Rubiaceae -
54 AsF Paederia scandens = Rubiaceae -
55  IFGE Philadelphus schrenckii .27 Saxifragaceae -
56 IEAUYF Acer mono % Aceraceae -
57 3] Osmunda japonica Az Osmundaceae -
58  JIAMEY Pteridium aquilinum var. latiusculum Az Pteridaceae -
59 a4k Sophora flavescens Az Leguminosae -
60 g Diospyros lotus ) Ebenaceae -
61  AFLF Staphylea bumalda Q.E7] Staphyleaceae -
62 AFol Wasabia koreana B Cruciferae -
63 aFo] Wasabia koreana Az Cruciferae -
64 AL Asplenium scolopendrium 227 Aspleniaceae -
65 IEx Caragana sinica £7] Leguminosae -
66 =TV Rubus phoenicolasius Z7] Rosaceae -
67 HEEE) Pinus thunbergii 2 Pinaceae -
68  FouUA Cornus macrophylla ) Cornaceae -
69 =4 Ligularia fischeri Az Compositae -
70  #F Dryopteris crassirhizoma ) 315 Aspidaceae -
n EF Dryopteris crassirhizoma A 5 Aspidaceae -
72 EJE Ligustrum japonicum 2 Oleaceae -
73 BFUE Ligustrum japonicum AA] Oleaceae -
74 BUT9E Lamium album var. barbatum Az Labiatae -
75 AR Securinega suffruticosa Z7]-%*3  Euphorbiaceae -
76 Holw Chrysosplenium grayanum Az Saxifragaceae -
77 HEURE Lonicera maackii o Caprifoliaceae -
78 FEujvg oAy Ranunculus borealis Az Ranunculaceae -
79 3Ty Angelica dahurica 94.E Umbelliferae -
80 PAUE Abies koreana S Pinaceae -
81  FEdoluR Lonicera vesicaria 2,27 Caprifoliaceae -
82  FABNEF Castanopsis cuspidata var. sieboldii o Fagaceae -
83 THE=E Chrysanthemum zawadskii var. latilobum Az Compositae -
84 FFUFE Stephanandra incisa Q.27 Rosaceae -
85  =AF Daphniphyllum macropodum % Euphorbiaceae -
86  HFuLE Platycarya strobilacea £71-47  Juglandaceae -
87 FFo Angelica polymorpha A.Z7 Umbelliferae -
88  HATUF Prunus padus z Rosaceae -
89 ¥ Eragrostis ferruginea Az Gramineae -

90 FHt Thalictrum rochebrunianum R Ranunculaceae -
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Table I. Continued

HE = 73 g = 54 Family Activity
91 FEX Inula britannica var. chinensis Hz Compositae -
92 718 Spodiopogon cotulifer g Gramineae -
93 7ldx Sedum kamtschaticum Az Crassulaceae -
94  IWEE Glechoma hederacea var. longituba Az Labiatae -
95 ZAPEA Osmorhiza aristata Az Umbelliferae -
96 7t Ribes fasciculatum var. chinense =Rl Saxifragaceae -
97 7hHA A Rhamnella frangulioides & Rhamnaceae -
98  7teAZUE- Litsea japonica A Lauraceae -
99 7 Corchoropsis psilocarpa Az Sterculiaceae -
100 ANE Acalypha australis Az Buphorbiaceae -
101 7A7A& Jeffersonia dubia Az Berberidaceae -
102 ZAolZE Hieracium coreanum Az Compositae -
103 Wz Spiraea salicifolia Z7] Rosaceae -
104 AR Rhododendron micranthum 9,27 FEricaceae -
105 HFAY Rubia akane Az Rubiaceae -
106 FENLF Catalpa bignonioides =7 Bignoniaceae +
107 Z3AYo Cardamine amaraeformis Az Cruciferae -
108  FREL}E Cudrania tricuspidata % Moraceae -
109 EE Prunella vulgaris var. lilacina Az Labiatae -
110 EF Prunella vulgaris var. lilacing Az Labiatae -
111 Bejrelopays) Caulophyllum rebustum Q=7 Berberidaceae -
112 Fetha]opA|H] Caulophyllum rebustum LS| Berberidaceae -
113 oy Luzula capitata Az Juncaceae
114 VEseuUT Neillia uyekii Az Rosaceae
115 =y Meliosma myriantha o Sabiaceae -
116 =5} Kirengeshoma koreana A7 Saxifragaceae -
117 EAE Waldsteinia ternata Hz Rosaceae -
118 Yx3ee Pleuropterus cilinervis Az Polygonaceae -
119 A Suaeda asparagoides Mz Chenopodiaceae -
120 ATy Penthorum chinense Hz Crassulaceae -
121 wWAAEZ Viola grypoceras Az Violaceae -
122 JEYE Ubnus laciniata =7 Ulmaceae -
123 @ik Viola dissecta var. chaerophylloides Az Violaceae -
124 #evAt Kadsura japonica A Magnoliaceae -
125 vzt Kadsura japonica Z7] Magnoliaceae -
126 WHE Salix gilgiana el Salicaceae -
127 o] Capsella bursa-pastoris Az Cruciferae -
128 W= Veronicastrum sibiricum Az Scrophulariaceae -
129 Hedogds Artemisia stolonifera K Compositae -
130 H2dFewE Valeriana officinalis var. latifolia o Valerianaceae -
131 x=Zh$ Stewartia koreana =71 Theaceae -
132 75U Juniperus rigida % Cupressaceae -
133 =3vdE Aquilegia buergeriana for. pallidiflora Az Ranunculaceae -
134 x=%3l=tEeE Trichosanthes kirilowii var. japonica. At Cucurbitaceae -
135 =% Hepatica asiatica Az Ranunculaceae -
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Table 1. Continued

W3 = 9 g 74 Family Activity
136 =24 Pyrola japonica Az Pyrolaceae -
137 =74 Actaea asiatica Az Ranunculaceae -
138 =Fo&F Astilbe chinensis var. davidii By Saxifragaceae -
139 =HoF Astilbe chinensis var. davidii Az Saxifragaceae -
140 =AUF Symplocos chinensis for. pilosa &) Symplocaceae -
141 =4 Cinnamomum camphora £7]-9  Lauraceae -
142 FEFHZ Clematis chiisanensis AH Ranunculaceae -
143 FIAIF Clerodendrum trichotomum & Verbenaceae -
144 w=4swt Cimicifuga daburica o Ranunculaceae -
145 T35 Thuja koraiensis A Cupressaceae -
146 T Juniperus chinensis var. sargentii o Cupressaceae -
147 =yl Lepidium apetalum Az Cruciferae -
148 oAU Raphiolepis umbellata o Rosaceae -
149 = Broussonetia kazinoki = Moraceae -
150 @I UF Acer palmatum =) Aceraceae -
151 ©@FH Ainsliaea acerifolia Az Compositae -
152 SEHIE Filipendula multijuga Az Rosaceae

153 dgo]E Oenothera odorata Az Onagraceae

154 SRYE Phragmites japonica Az Gramineae

155 SH&E Commelina communis Az Commelinaceae -
156 EHE Carpesium abrotanoides d Compositae -
157 EAelg=E Parthenocissua tricuspidata £ Vitaceae

158 @ Elaeocarpus sylvestris var. ellipticus Z7] Elaeocarpaceae

159  dHRAYT Ilex macropoda 9 Aquifoliaceae

160 W7 Abelia mosanensis £7] Caprifoliaceae -
161 Wdo|d= Cocculus trilobus g Menispermaceae -
162 HEHUYF Viburnum erosum 7] Caprifoliaceae -
163  BUF Sambucus sieboldiana Z71-A4A  Caprifoliaceae +
164 ool Oxalis articulata Az Oxalidaceae -
165 =AY Cyrtomium falcatum o Aspidaceae -
166 =ALT}E Xanthium strumarium = Compositae -
167 =% Aralia continentalis 2 Araliaceae -
168 =Y Pittosporum tobira ) Pittosporaceae -
169 FYUF Camellia japonica ] Theaceae -
170 S A4 Pseudixus japonicus Az Loranthaceae -
171 3% Vigna sinensis A) g5 Leguminosae -
172 F9UE Caltha palustris var. membranacea Az Ranunculaceae -
173 =HAF Ambrosia artemisiifolia var. elatior Hz Compositae -
174 FFUF Aralia elata ) Araliaceae -
175 FuoguF Alnus maximowiczii )] Betulaceae -
176 % Eucommia ulmoides Z7)-59 Bucommiaceae -
177 EWUF Fraxinus mandshurica o Oleaceae -
178 TUE Euphorbia helioscopia A=z Euphorbiaceae

179 5= Hydrangea petiolaris A A Saxifragaceae

180 #HAE Potentilla chinensis Az Rosaceae




Vol. 35, No. 1, 2004

69
Table I. Continued
W =z o s} o 52 Family Activity
181 o= Sambucus williamsii var. coreana Z7] Caprifoliaceae -
182 wHAE3h Sedum oryzifolium qx Crassulaceae -
183 Wby Styrax japonica = Styracaceae -
184 wEHUE Styrax japonica 7] Styracaceae -
185 Hz- Quercus dentata A Fagaceae -
186  HHg Pourthiaea villosa var. brunnea o Rosaceae -
187 4 Imperata cylindrica var. koenigii &2 Gramineae -
188 w} Dioscorea batatas = Dioscoreaceae -
189wz Trachelospermum asiaticum var. intermedium 7] Apocynacede -
190 w24 Acer truncatum =Rl Aceraceae -
191 2y Lilium distichum Az Liliaceae -
192 HRFUEF Sambucus sieboldiana var. pendula S Caprifoliaceae +
193 2o Zm Euscaphis japonica 7] Staphyleaceae -
194 ZAF Cornus walteri 2 Cornaceae -
195 vWisE Kummerowia striata Az Leguminosae -
196  wju|E Hylomecon hylomeconoides Az Papaveraceae -
197 ARG Berberis koreana .= Berberidaceae -
198 H®W&EF Liriope platyphylla Az Liliaceae -
199 =AYF Zanthoxylum ailanthoides o Rutaceae -
200  WHAYEF Daphne kiusiana o Thymelaeaceae N
201  wA Dictamnus dasycarpus )¢5 Rutaceae -
202 9YFE Lycoris koreana ] B Amaryllidaceae -
203 WEZUR Salix koreensis A Salicaceae -
204 HEIUYF Euonymus trapococcus 3 Celastraceae -
205 WYz Tetragonia tetragonoides Hz Aizoaceae -
206 HIEF Aster koraiensis Az Compositae -
207 Wxdol Lotus corniculatus var. japonicus Hz Leguminosae -
208 HArg Bistorta manshuriensis Az Polygonaceae -
209 HEA Belamcanda chinensis Az Iridaceae -
210 HuE Prunus serrulata var. spontanea o Rosaceae -
211 WHEE Weigela subsessilis 4,57 Caprifoliaceae -
212 Hol#| 2R Rhodotypos scandens =7 Rosaceae ++
213 By Elaeagnus umbellata QE=7E Elacagnaceae -
214 HEAE Elaeagnus glabra o Elaeagnaceae -
215 EEAEY Rubus coreanus o E7] Rosaceae -
216 EBARE Prunus persica A Rosaceae -
217 EBe ez Adonis amurensis Az Ranunculaceae -
218 A7) Acer triflorum £7) Aceraceae -
219 & Typha orientalis A&7 Typhaceae -
220 FEA7olvE Erysimum aurantiacum AE7 Cruciferae -
221 HAE Lythrum anceps Az Lythraceae -
222 HALE Selaginella tamariscina Az Selaginellaceae -
223 ®E Mirabilis jalapa 3, =7 Nyctaginaceae -
224 EFEUY Viburnum carlesii 7] Caprifoliaceae -
225 R Viburnum furcatum o Caprifoliaceae -
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226  H7MAUR Quercus acuta = Fagaceae -
227  EMAUYE Quercus acuta £7] Fagaceae -
228 HYF Rhus chinensis = Anacardiaceae -
229 HF2HEFYUR Weigela florida 7] Caprifoliaceae -
230 EH2F Sanicula rubiflora Az Umbelliferae -
231 FHLIAS Reynoutria japonica for. elata Az Polygonaceae -
232 RE Iris netschinskia Az Iridaceae -
233 BEUF Hlicium religiosum 2 Hliciaceae -
234 Eeur Illicium religiosum Z7] Tliciaceae -
235 HlEIAE Dryopteris lacera Az Aspidaceae -
236 HlE Amaranthus mangostanus Az Amarantaceae -
237 HEUYE Lindera erythrocarpa Z7] Lauraceae -
238 HH|F Hosta longipes Az Liliaceae -
239 H[& Artemisia scoparia )25 Compositae -
240  PIARYE Torreya nucifera = Taxaceae -
241 HIFIIUR Cleyera japonica o Theaceae -
242 H]IhER Eriobotrya japonica o Rosaceae -
243 W) Rhapontica uniflora Az Compositae -
244  WE]¥jo] Youngia japonica Az Compositae -
245 ¥R Morus alba =2 Moraceae -
246 B Morus alba £7] Moraceae -
247 AFEFUFE Sapium japonicum Z7]-53  Euphorbiaceae -
248 AMIA Torilis japonica Az Umbelliferae -
249 ArE#EH G Eurya japonica ) Theaceae -
250  AReEAl Angelica fallax Az Umbelliferae -
251  AMIEW Clematis apiifolia od.=7 Ranunculaceae -
252 APEVUER Euonymus japonicus o Celastraceae -
253 AHEE Artemisia capillaris Az Compositae -
254 AAFUIF Acer tegmentosum &) Aceraceae -
255  APIAREA Botrychium multifidum var. robustum Hz Ophioglossaceae -
256 AHEUF Lonicera chrysantha var. crassipes Az Caprifoliaceae -
257 A EFEY Corydalis speciosa A& Fumariaceae -
258 Ak Chrysanthemum boreale Az Compositae -
259 AR Wikstroemia trichotoma Az Thymelaeaceae -
260 A Allium grayi Az Liliaceae -
261 AHEH| Pyrus ussuriensis £7] Rosaceae -
262 AHE7) Rubus crataegifolius o Rosaceae -
263  AFEUR Cornus kousa &7+ Cornaceae -
264 Avls Allium victorialis var. platyphyllum ga Liliaceae -
265  AHHUE Prunus sargentii 7] Rosaceae -
266 AHEUE Morus bombycis d Moraceae -
267 AR} Crataegus pinnatifida Q&7 Rosaceae -
268 AkEHTol Senecio flammeus Az Compositae -
269 Ak Hydrangea serrata for. acuminata Z7] Saxifragaceae -
270  4tQolE Sanguisorba hakusanensis Az Rosaceae -
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271 AARAVE Xylosma congestum o Flacourtiaceae -
272 ArEREUE Spiraea blumei Z7) Rosaceae -
273 AEBE Merrcuialis leiocarpa Az Euphorbiaceae -
274 AHEZE Rhododendron yedoense var. poukhanense A&7 Ericaceae -
275 AbERUE Zanthoxylum schinifolium % Rutaceae -
276 . A Vicia angustifolia var. segetalis Az Leguminosae -
277 AEx Saururus chinensis Az Saururaceae -
278 AAPEz Epimedium koreanum Az Berberidaceae -
279 AZHE Paris verticillata Az Liliaceae -
280 ABEYUFE Sageretia theezans A g Rhamnaceae -
281  Aks) Lycoris squamigera 8l Amaryllidaceae +
282 AFIYE Quercus acutissima £7]-%*9]  Fagaceae -
283 A Arundinella hirta Az Gramineae -
284 A7=F Hepatica insularis Az Ranunculaceae -
285 A F Vitis flexuosa Z7] Vitaceae -
286 AH|IUE Callicarpa mollis Z71 Verbenaceae -
287 AN Cuscuta japonica =7) Convolvulaceae -
288 AT Lindera obtusiloba §.E7 Lauraceae -
289 Aegyg Cinnamomum japoricum A Lauraceae -
290 Ao Carpinus laxiflora 8 Betulaceae -
291 ARE Mollugo phentaphylla Mz Aizoaceae -
292 A4k Lycoris radiata o Amaryllidaceae -
203 M Lycopodium clavatum var. nipponicum Az Lycopodiaceae -
294 ME Stachys riederi var. japonica Mz Labiatae -
295 A4 Asperula odorata Hz Rubiaceae -
206 AREUE Prunus buergeriana o Rosaceae -
297 AABYF Lonicera insularis g Caprifoliaceae -
298 A7idx Sedum takesimense %, E7I Crassulaceae -
299 HAYURBIAE ) Rubus takesimensis 2 Rosaceae -
300 =T Hepatica maxima &) Ranunculaceae -
301 ADFUE Acer takesimense £ Aceraceae -
302 AWAUE Abelia insularis A&7 Caprifoliaceae -
303 Adghe Lilium hansonii Az Liliaceae -
304 Adwi] Dystaenia takeshimana A&7 Umbelliferae -
305 AlweE Thymus quinquecostatus var. japonica Az Labiatae -
306 A&EFA o) Aster glehni A Compositae -
307 ez Acanthopanax koreanum A Araliaceae -
308 AHAlEE Phytolacca insularis o4.&7] Phytolaccaceae -
309 AdshHE Pinus parviflora o Pinaceae -
310 AFFYF Ligustrum foliosum % Oleaceae -
311 AxTE Campanula takesimana qx Campanulaceac -
312 Aas Scrophularia takesimensis A Scrophulariaceae -
313 ARJABAGEAAGA  Arisaema takesimense = Araceae -
314 ANEBHRFH/NEY  Arisaema takesimense 917 Araceae -
315 Al Machilus japonica 24 Lauraceae -




72 Kor. J. Pharmacogn.

Table I. Continued

HE = g 29 Family Activity
316 ADARE- Carpinus coreana o Betulaceae -
317 AEHES Ophiopogon japonicus Az Liliaceae -
318 &4 Phlomis umbrosa Az Labiatae -
319 &R Maackia fauriei Z7]-4°9]  Leguminosae -
320 €A Themeda triandra var. japonica Az Gramineae -
321 &5UF Tsuga sieboldii 7] Pinaceae -
322 EAE Scabiosa mansenensis Az Dipsacaceae -
323 9} Hedera rhombea £7] Araliaceae -
324 FoliLdo] Scirpus triangulatus = Cyperaceae -
325 $AE Leonurus macranthus Ax Labiatae -
326 43w Cytomium fortunei o Aspidaceae -
327 HFE Achyranthes japonica Az Amarantaceae -
328 HEFd Fraxinus sieboldiana %7]-%*9]  Oleaceae -
329 H¥EE Stellaria aquatica Az Caryophyllaceae -
330 HHE Portulaca oleracea Az Potulacaceae -
331 FEE7) Rubus corchorifolius A g5 Rosaceae -
332 9 Rumex acetosa Az Polygonaceae -
333 F=H Pennisetum alopecuroides Az Gramineae -
334 FHPE Vitex rotundifolia Z7]-43  Verbenaceae -
335 A=A Empetrum nigrum var. japonicum Z7] Empetraceae -
336 AR Aucuba japonica £7]-9 Cornaceae -
337 AlGA Ostericum grosseserratum Az Umbelliferae -
338 Ay Acer ginnala < off Aceraceae -
339 AAZHUYF Caesalpinia japonica Q.= Leguminosae -
340 AAANE Polystichum tripteron Az Aspidaceae -
341 A Lespedeza bicolor z Leguminosae -
342 & Artemisia princeps var. orientalis Az Compositae -
343 &RA o] Aster yomena Az Compositae -
344 &ulH Ixeris dentata Ax Compositae -
345 oA} Spiraea pubescens A9 Rosaceae -
346 ol7|EE Acer micro-sieboldianum o Aceraceae -
347 ofgLby- Viburnum awabuki | Caprifoliaceae -
348 Y =g¥E Melampyrum roseum var. ovalifolium Az Scrophulariaceae -
349 IS Euphorbia jolkini R A5 Euphorbiaceae -
350  <h771"Ex Sedum middendorffianum Az Crassulaceae -
351 o HUEF- Broussonetia kazinoki var humilis o Moraceae -
352 o7 g Euphorbia supina Az Euphorbiaceae -
353 CN7HE Chelidonium majus var. asiaticum Az Papaveraceae -
354 o7 =% Ficus thunbergii 7] Moraceae -
355 o1RE Typha angustata ol &7\ Typhaceae -
356  orlEUE Galium pusillum Az Rubiaceae -
357 ol 7)gkERA Symplocarpus nipponicus Az Araceae -
358  of7|d=H Hemerocallis minor Az Liliaceae -
359 gz Primula sieboldii Az Primulaceae -
360  oFguE- Crataegus maximowiczii Z7] Rosaceae -
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361 ofdx Cremastra appendiculata Az Orchidaceae -
362 gFe- gy Philadelphus tenuifolius A 25 Saxifragaceae -
363 o Heracleum moellendorffii | B} Umbelliferae -
364 oA Abuiilon avicennae EIE Malvaceae -
365 A Miscanthus sinensis var. purpurascens 9 Gramineae -
366 37 Cirsium japonicum var. ussuriense Q=7 Compositae -
367 o Persicaria hydropiper Hx Polygonaceae -
368 of%F& Phyllanthus urinaria Az Euphorbiaceae -
369 A"z Trillium kamtschaticum Az Liliaceae -
370 ASASIEMIAADE  Orstachys iwarenge Az Crassulaceae -
371 A Mallotus japonicus 2717y Euphorbiaceae -
372 27y Acanthopanax sessilifolrus Z7) Araliaceae -
373 #% Aleurites fordii Z7]-AA Euphorbiaceae -+
374 ol Youngia denticulata Az Compositae -
375 oluE Idesia polycarpa = Flacourtiaceae -
376 o4 Pseudosasa japonica Z7] Gramineae -
377 olHdE Geranium nepalense subsp. thunbergii FaE Geraniaceae -
378 o=z Leonurus sibiricus Az Labiatae -
379 dEHAx Lonicera japonica a4 Caprifoliaceac -
380 njH]E Hosta capitata FE Liliaceae -
381 AFAGYE Albizzia julibrissin Z7] Leguminosae -
382 AHAE Aeschynomene indica Q&7 Leguminosae -
383 AE$- Ardisia japonica 9 Myrsinaceae -
384 Atz Ajuga spectabilis Az Labiatae -
385 ARy Phytolacca esculenta 9,57 Phytolaccaceae -
386 AFHEFHY Corydalis incisa HqAx Fumariaceae -
387 AFEHlo Campanula glomerata var. dahurica Az Campanulaceae -
388 AR Callicarpa japonica E71-59 Verbenaceae -
389 A Zoysia japonica Az Gramineae -
390 zH¢npy Angelica czernevia 4.=7] Umbelliferae -
39t JEAmEE Viola keiskei Az Violaceae -
392 AR Grewia biloba var. parviflora =2 Tiliaceae -
393 g7 Rubus hirsutus &2 Rosaceae -
394 AE7 Rubus hirsutus Az Rosaceae -
395  Fvra)st Forsythia nakaii 7] Oleaceae -
3% dx Anthriscus sylvestris o.E7] Umbelliferae -
397 A Echinops setifer Az Compositae -
398 HIAME Hypolepis punctata &z Preridaceae -
399 AW Viola mandshurica & Violaceae -
400 A¥)EAZ Lychnis wilfordii EIEN Caryophyllaceae -
401 AEE Artemisia japonica Az Compositae -
402 FE N Distylium racemosum Q Hamamelidaceae -
403 FEAE Lespedeza maximowiczii o, Leguminosae -
404 ==Y Sasa borealis d Gramineae -
405 =Y E Lophatherum gracile Az Gramineae -
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406 ZFUE Spiraea prunifolia var. simpliciflora A Rosaceae -
407 == Asarum sieboldii Az Aristolochiaceae -
408 A Amorpha fruticosa o Leguminosae -
409 ESWAuZE Viola acuminata Az Violaceae -
410 SR Quercus serrata e Fagaceae -
411 0T Lemna paucicostata Az Lemnaceae -
412 FZA% Daphniphyllum glaucescens o Euphorbiaceae -
413 EMAYF Boehmeria spicata Az Urticaceae -
414  EFPUE llex crenata var. microphylla o Aquifoliaceae -
415  EFHeog Thalictrum minus var. hypoleucum Az Ranunculaceae -
416 FHolF Chendpodium ficifolium Az Chenopodiaceae -
417 53 Vitex negundo var. incisa £7] Verbenaceae -
418 EHH|E Hosta minor Az Liliaceae -
419  E%ulH Ixeris stolonifera Az Compositae -
420 ESAYR Callicarpa dichotoma Gy Verbenaceae -
21 FEE Lysimachia vulgaris var. davurica Az Primulaceae -
422 FLoE Acer pseudo-sieboldianum var. koreanum q.&7 Aceraceae -
423 F2LHAAIGE Ficus erecta var. sieboldii o Moraceae -
24  FIHAGE Quercus glauca Z7]-49 Fagaceae -
425 FEZNE Oplismenus undulatifolius Az Gramineae -
26 T= Taxus cuspidata = Taxaceae -
427 FIYE Gleditsia japonica var. koraiensis £7]-99  Leguminosae -
428 = Polygonatum lasianthum var. coreanum Az Liliaceae -
429 EYVE Abelia tyaihyoni Q, &7 Caprifoliaceae -
430 EE7) Rubus oldhamii k| Rosaceae -
431 EAREUE Euonymus fortunei var. radicans Az Celastraceae -
432 FU7EIVGE Adina rubella 2 Rubiaceae -
433  FAFFUE Physocarpus intermedius gy, Rosaceae -
434  FEmagxz Justicia procumbens Az Acanthaceae -
435 FHoiH Actinidia kolomikta d Actinidiacede -
436 FAthY Actinidia kolomikta Z7) Actinidiaceae -
437  HEUR Ligustrum obtusifolium A Oleaceae -
438 FWedZE Avristolochia contortd Hz Aristolochiaceae -
439 FLEF Valeriana fauriei Az Valerianaceae -
440 A Ak 2y Acanthopanax chiisanensis o Araliaceae -
441  AAN Hemistepta lyrata S Compositae -
442 g Rhododendron mucronulatum e Ericaceae -
43 &5 Siegesbeckia glabrescens Az Compositae -
444 AR }E Disporum ovale Az Liliaceae -
445 Ao Plantago asiatica Az Plantaginaceae -
446 A7 o] Plantago asiatica Az Plantaginaceae -
447 AR F Rhamnus yoshinoi o Rhamnaceae -
448  EFuhvE Styrax obassia Z7)-AA Styracaceae -
449 Ay Rosa multiflora A Z7) Rosaceae -
450 PR Thea sinensis Z7] Theaceae -
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451 7ML Quercus salicina S Fagaceae -
452  FHIMAGHF Quercus salicina E7]-AA Fagaceae -
453 FNEE Pseudostellaria coreana Az Caryophyllaceae -
454 g Corylus sieboldiana =) Betulaceae -
455  FEvi Trigonotis nakaii Az Boraginaceae -
456 el Lilium lancifolium A 25 Liliaceae -
457  FEA A Loranthus yadoriki o Loranthaceae -
458  FhpFA-g-Aro Loranthus yadoriki £7] Loranthaceae -
459  F3HA Angelica gigas Az Umbelliferae -
460  FulARI=7] Salvia chanroenica Az Labiatae -
461 MR Euonymus sieboldiana A Celastraceae -
462 MRS Allium sacculiferum Az Liliaceae -
463 ZAH Paspalum thunbergii Az Gramineae -
464  FAgA o) Rumex japonica Az Polygonaceae -
465 AU Neolitsea sericea &) Lauraceae -
466  FEUHF Cedrela sinensis = Meliaceae -
467  F= Aster scaber Az Compositae -
468  FHIUF Euonymus oxyphyllus & Celastraceae -
469 RFx Acorus calamus var. angustatus Az Araceae -
470 ANRE Amelanchier asiatica Z7] Rosaceae -
471 A=A =} Heloniopsis orientalis Az Liliaceae -
472 AgA Arisaema amurense var. serratum Az Araceae -
473 AN IYF Ficus erecta I ojf Moraceae -
474 H% Rhododendron schlippenbachii %,Z7], %  Ericaceae -
475 A Al Matteuccia struthiopteris Az Aspidaceae -
476 AP F Smilax china o Liliaceae -
477 FHIHE Juncus papillosus Az Juncaceae -
478  HATET Acer barbinerve ol Aceraceae -
479 ZEE Michelia compressa a Magnoliaceae -
480 =FZ Campanula punctata Az Campanulaceae -
481  ZIFR Zanthoxylum piperitum Ag Rutaceae -
482  FEUEF Caryopteris incana A= Verbenaceae -
483 & Pueraria thunbergiana A4 Leguminosae -
484 IhpriEE LR Sambucus canadensis oz Caprifoliaceae -
485  FujvpE Pyrus calleryana var, fauriei Fj Rosaceae -
486  FAME Viola verecunda Az Violaceae -
487 ENEYSE Veronica persica Az Scrophulariaceae -
488 @4 Scrophularia kakudensis e Scrophulariaceae -
489 F7EAN Spodiopogon sibiricus A 245 Gramineae -
490 FFFu|E Majanthemum dilatatum Az Liliaceae -
491 Ewnje Artemisia fukudo 4 ,E7] Compositae -
492 EXHFE Veronica rotunda var. coreana Az Scrophulariaceae -
493 ) 71vE Disporum viridescens Az Liliaceae -
494 Y% Primula jesoana Az Primulaceae -
495 FY* Hemerocallis middendorfi Az Liliaceae -
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496 EHEA Arisaema ringens Az Araceae -
497  EA7)ER Sedum latiovalifolium Az Crassulaceae -
498  Ej M) 2 Viola albida Az Violaceae -
499  BAVF Poncirus trifoliata A4 Rutaceae -
500 EE Filipendula glaberrima A5 Rosaceae -
501 Eilgvivg Ranunculus cantoniensis Az Ranunculaceae -
502 EAYE Lathyrus japonica var. aleuticus Az Leguminosae -
503 "uE Actinidia arguta var. platyphylla o Actinidiaceae -
504  BF <=0 Geranium eriostemon Fisher var. reinii Az Geraniaceae -
505 ERE Rhododendron mucronulatum var. ciliatum AqE7] Ericaceae -
506 s Siegesbeckia pubescens Az Compositae -
507 EJE Trifolium repens Az Leguminosae -
508 ®EF Achillea sibirica Az Compositae -
509 EEUE Daphne genkwa Z7]%  Thymelaeaceae +++
510 EAFEE Chrysanthemum zawadskii var. tenuisectum Az Compositae -
511 F2UYE Aphananthe aspera 9 Ulmaceae -
512 E3AH Gleichenia japonica A A3 Gleicheniaceae -
513 EHUE Gnaphalium japonicum Az Compositae -
514 E5Y Smilacina japonica Az Liliaceae -
515 EXE Lespedeza thunbergii var. intermedia A&7 Leguminosae -
516 3dst Hamamelis japonica & Hamamelidaceae -
517 ¥ Echinochloa crus-galli var. frumentacea Az Gramineae -
518 IuUE Hylomecon vernale Az Papaveraceae -
519 3sl=E Trichosanthes kirilowii 9 .=7] Cucurbitaceae -
520 gebEz Chrysanthemum zawadskii herb. ssp. coreanum Az Compositae -
521 by Magnolia sieboldii &2 Magnoliaceae -
522 3eto] Stephania japonica 2.E7 Menispermaceae -
523 goEvE Meliosma oldhamii Z7]-49 Sabiaceae -
524 sl Aster spathulifolius A Compositae -
525 333 Rosa rugosa Z7] Rosaceae -
526 ¥R Hierochloe odorata Az Gramineae -
527 EHolE Tiarella polyphylla Q! Saxifragaceae -
528  SUNUE Hovenia dulcis = Rhamnaceae -
529 ZERTRAIY- llex cornuta Z£7]1-53  Aquifoliaccae -
530 ZEME Salix hulteni &7 Salicaceae -
531 EARPFF Mitchella undulata Az Rubiaceae -
532 Eopu|Zd| Chloranthus japonicus Az Chloranthaceae -
533 FolW|ujEE Anemone koraiensis Az Ranunculaceae -
534 &F Citrus dachibana Z71-44  Rutaceae -
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Table II. Effect of plant extracts on the cell scattering of HCT116
=+ s} o 29 FAMILY Activity
EIRCR=aR Sambucus sieboldiana var. pendula = Caprifoliaceae +
Nr Euphorbia sieboldiana Az Euphorbiaceae ++
Z2Nes Catalpa bignonioides =7 Bignoniaceae +
su+ Sambucus sieboldiana Z7]-AA Caprifoliaceae +
Holal Rhodotypos scandens Z=7] Rosaceae ++
’JAtst Lycoris squamigera o Amaryllidaceae +
ZET Daphne genkwa =71 3g Thymelacaceae +++
LRSI Daphne kiusiana o Thymelaeaceae +++
& Aleurites fordii 27144 Euphorbiaceae 4+
1 2 3 4 5 6 g P
3 7] a
A e DA 8 .8
8 2
B [
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Fig. 2. Immunoblots of PKC (pan-phospho-PKC) and MAP-
kinase (phospho-erk 1&2) Cellular proteins were isolated at 30 g, SU— g
min post addition of each extracts and the phosphorylation of e g
PKC and MAP-kinase examined by immunoblot analysis. o 2
Immunoblots were performed with the p-PKC antibody (A) £ 5.
and p-erk antibody (B) Lane 1 : no-treatment, Lane 2 : PMA o8 o
80nM, Lane 3 : Euphorbia sieboldiana, Lane 4 : Daphne 2 8
genkwa, Lane 5 : Daphne kiusiana, Lane 6 : Aleurites fordii. o] o

Cell Number{x10 %)
O = N WA OO N OO

|
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Fig. 3. Cell proliferation of HCT116 treated plant extracts on
serum starvation. Cells were cultured with four different plant
extracts (20ug/ml) for 3days on the condition of serum
starvation, and then viable cells were counted. a: Euphorbia
sieboldiana, b: Daphne genkwa, c: Daphne kiusiana, d:
Aleurites fordii.
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Fig. 4. Cell cycle distribution was analyzed by a flow
cytometer after staining with propedium iodide. a: no-
treatment, b; Buphorbia sieboldiana, c: Daphne genkwa, d:
Daphne kiusiana, e: Aleurites fordii.
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Table III. Cell cycle distribution was analyzed by a flow cytometer after staining with propodium iodide. The result was

composed of Gl-phage, S-phage, G2/M-phage, and apoptosis

cell cycle content(%)

= 53 B)

G1-phage S-phage G2/M-phage apoptosis
control 55.60 17.62 5.81 16.51
N4 (Euphorbia sieboldiana) 58.30 21.90 17.45 231
BEYF(Daphne genkwa) 52.78 28.23 15.34 2.99
W A 8K (Daphne kiusiana) 40.12 2230 33.86 2.38
5 (Aleurites fordii) 56.74 23.68 17.35 1.70
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