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SUMMARY

I. Title of the Study
Development of Crop Plants from Wild Edible Herbs
[I. Objective and Significance of the Study

The objective of this study is to develop new crop plants from traditionally
consumed edible herbs in Korea by demonstrating pharmacological activity of the plants.
The screening systems were developed to find preventive activity towards
gastro-intestinal and circulatory diseases, and hepatoprotective activity. The wild plants
tlﬁxsshow)ntopossessactivityooddbeexpectedtobeaddedasanewmshcmpfor
use in health food and pharmacological industries.

Among the 3,200 recorded plants growing in Korea about 1,500 have been used
as food and in the traditional medicine. However, only handful of these herbs was
cultivated as crop in agricultural practice. Most of the remaining edible herbes need
to be examined for their pharmacological activity, and to establish their cultivation
method.

M. Scope of Research

The scope of the research is summarized in the following four categories: (1) collection
and propagation of plants (2) preparation of extracts, (3) screening of useful bioactivities
(gastro-intestinal and hepato-protective activity, and activity against chronic adult
disease). To improve the chance of finding useful activities, as many bioassay systems
as possible were included in the study. The resecarch was designed to start with
establishment of screening system in the first year and systematic screening, isolation of



active principles and in vivo experiments in the ensuing years.

V. Results and Further Application

1. Results

1) Preparation of extracts
Sixty seven kinds of the wild edible herbs collected by Professor KS Kim and

purchased from local market were fractionated as follows. The plants were intitially
extracted with MeOH and the extracts were further fractionated with hexane and EtOAc.
The resulting 200 fractions including water fraction submitted to the bioassay systems.
Another twenty fractions prepared by the individual researchers were also shared among
the participating researchers.

2) Activity towards gastro-intestinal microbes

Activity towards intestinal microflora: Plants showing activity against urease from
Helicobacter pylori, the causative agent of ulcer and gastric ulcer and cancer, were few.
Further fractionation of the active fraction reduced specific activity.

Activities towards Clostridium perfrigence and Bifidobacterium adolescentis were
shown in Artemisia princeps, Allium odoratum, Atractylodes lancea, Valeriana amurensis
hexane fractions, and the activity was lost in further fractionation. Adenophora
radiatifolia, however, yielded an active pure compound, p-hydroxycinnamic acid methyl
ester, which was active against both Clostridium and Bifidobacterium. Therefore, only
crude extract or whole plant could be used to suppress Clostridia while activating
Bifidobacteria.

3) Hepato-protecting and anti-tumor activitics
Primary MTT test yielded the highest cytoxicity with Selaginella extract.



Inhibition of tumor-promotion activity was detected in Aster species. A. triphylla also
revealed G2 cellcycle arresting activity. Apoptosis signal transducing activity was
determined by DAPSI to reveal Artemisia and Allium as most potent plants. Western
blotting of c-jun and c-fos has shown that over-expression was observed with Allium
odoratum and Plantago asiatica extracts among others.

In a short-term carcinogenesis model experiment using MNNG treatment to Wistar
rat showed that the Selaginella extract had shown activity (p<0.05). Therefore, this
plant has high potential to be developed into health food or pharmaceutical.

4) Preventive activity towards chronic adult disease

Cylooxygenase inhibitory activity: Eight fractions from 150 plants showed the
inhibitory activity. Isolation of the active principle is in progress.

Antithrombin and tissue factor activity: Aster scaber showed most potent
activity to prolong prothrombin time. Saponins of echinocystic acid and oleanolic acid
were active principle. Sorghum bicolor fraction was shown to contain a heparin-like
compound. This compound either had heparin-like mechanism or seemed to bind to
heparin cofactor II.

5) Collection and propagation of wild edible herbs

A data base of 500 wild edible herbs was established through literature survey.
Among them, 94 species most widely consumed were collected and preserved in the
herbal garden of College of Agriculture and Life Sciences, SNU. Also about seventy
herbal samples were collected to be used for bioactivity assay. Propagation and
cultivation studies were done on several tens of plants.

6) Further application

This study showed that several edible herbs have high potential to be developed
as a health food or a pharmacecutical. However, extensive study including elucidation
of acitve principle and animal study would be needed for this end.
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o $HEL ol HAukE FUF bexane, ethyl acetate® ExH o2 FE3)
2 &5 Y2 HAPANER stdch 252 BF #1800 E AW FRG
F 354z stgch (Table 2-1). o|FA A2 A8E 2 A7AA VA A
3 A5z AFsido

Table 2-1. List of plant extracts and their activity against intestinal microbes.

No* Plant Name Yield Growth ratio compared to control (%)
C. perfringens B. adolescentis
1-1 oy 0.1415 195 126
1-2 0.529 52 112
1-3 1.4968
2-1 AvE 0.728 32 58
2-2 10.102 62 63
2-3 13.9674
3-1 T ekx| 4.9151 120 114
32 0203 31 79
4-1 i 2.0703 30 30
4-2 1.0154 18 47
4.3 154905
5-1 & 7474 147 78
5-2 0.965 32 115
5-3 25.518
6-1 2 28731 41 41
6-2 04154 35 127
7-1 Yol 0.8294 30 42
72 1.022 184 32
8-1 &g 2611 89 127
8-2 0.226 4 121
9-1 £ A 2.905 87 109
9-2 1.768 35 115
9-3 2.767
10-1 5 2.158 43 109
10-2 0.607 87 111
11-1 B2 1.584 40 99
11-2 1268 34 70
11-3 13.785
12-1 e 1204 166 74
12-2 0.6269 94 205
12-3 11.4811
13-1 Vg 1.230 108 80
13-2 0.7042 98 )

14



No.  Plant Name Yield (g) Growth ratio(%) compared to control

C. perfringens B. adolescentis
14-1 oA 0.327 85 102
14-2 0.548 230 110
14-3 20.921
15-1 EY 0.647 90 109
15-2 0.193 89 52
15-3 18.659
16-1  zHo(AF4h 1.753
16-2 0.2912
16-3 15.214
17-1 v} 0.7739
17-2 0.5359
17-3 152734
18-1 A2 A 1.6154
18-2 0.5576
19-1 TS 2.2829
19-2 1.307
20-1 s|} g 1.559
20-2 0.4402
21-1 u| 2 2.0649
21-2 0.266
2-1 ExPol 0.3202
22-2 1.9557
23-1 o o] 5.6944
232 47142
24-1 A A 4.3791
242 13.4791
25-1 Abat7) 1247
25-2 1.497
25-3 0.5711
26-1 3}of Al 100 102
26-2
27-1 7wy 89 90
27-2
28-1 Zu}l 3 94 106
28-2
29-1 LR 2.1194 76 123
29-2
30-1 BEF 0.1393 76 120
30-2 0.6750
31-1 e 7.800 28 99
31-2 5.8892
32-1 %7 o) 5.2781 97 102
3222 22099
331 ExGE 2.5264 76 108
33-2 1.3101
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No. Plant Name Yield (g) Growth ratio(%) compered to control
C. perfringens B. adolescentis

34-1 Wrju} 76 100

34-2

35-1 Huj & 1.2571

35.2

36-1 A=) 7.966

36-2 8.4145

37-1 o}& 1.8069

37-2 0.8776

38-1 7 %-4tol 2.1487 100 105

38-2 3.6108

39-1 A7} 1.4061

39-2 1.2483

40-1 W x g 0.7612

40-2 0.8823

41-1 Wl E 0.2186

41-2 0.8264

42-1 o7 }E] 1.7983 99 100

42-2 1.9101

43-1 BEAY 99 102

43-2

44-1 HesE 1.2294 95 103

4-2 0.8702

45-1 e} 1.2653 92 99

45-2 0.2623

46-1 H} 71 x| & 1.4195 95 98

46-2 0.4084

471 sug

47-2

48-1 NINEE 91 105

48-2

49-1 oy x 3.7259 91 108

49-2 1.2831

50-1 ALR & 2.6645 91 99

50-2 3.1697

51-1 &

51-2

52-1 38 24197

52-2 1.3042

53-1 % v} 23114

53-2 4.8678

54-1 of 7| v}&} 2.5287 76 106

54-2 1.3204

55-1 A g2 4.2121 76 101

55-2 1.9554
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No. Plant Name Yield (g) Growth ratio(%) compared to control

C. perfringens B. adolescentis
56-1 7=l 7.0669 76 104
56-2 2.0664
57-1  olg-AwFE 1.2516 98 100
57-2 0.6887
58-1 244 2.1998 89 98
58-2 12.6698
59-1 u}7) 1.2928 88 96
59-2 0.8153
60-1 =3 0.1779 97 98
60-2 0.0957
61-1 A7 1.4192 98 99
612 1.0857
62-1 XiF 0.5375 96 101
62-2 0.3504
63-1 ZHGE 100 103
63-2
64-1 A} F 99 111
64-2
65-1 22 98 83
65-2
66-1 24 100 101
66-2 .
67-1 oZn} 0.8350 96 90
67-2 0.6330

* Fraction-1, Hexane; -2, EtOAc; -3, Water.

A3d A5 H Uy

1. Clostridium perfrigensl} W& $784

ol Algol| X} 8% FL Clostridium perfringens ATCC 131242} Bifidobacterium
aldolescentis ATCC 157030}% -80Tol| 4| Eggerth-Gamon Liver Extract-FieldEGLF)
slantell ¥ #3}2dc} EG brothE ¥71H 24 & #Alsl 2ol 4E 247 anaerobic
test tubeo] }iE ¥ autoclaved 3t WFsterh EGLFS EG broth?| F4&
EGLF+ lab-lemco power 2.4 g, proteose peptone No. 3 10.0 g, yeast extract 5.0 g,
Na:HPO; 4.0 g, glucose 1.5 g, starch soluble 0.5 g, L-cysteine 0.2 g, anti-foam 1.0
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mé, bacto-agar 150 g, 0.1% resazurin 1.0 mé, liver extract 75 mf, fildes solution 40
me, 22|31 4% Na,C0s 100 o¢ ¥3 pH 76-78%Z £RJTFE FHFTZ HF 1000
méol2irt. EG broths beef extract 2 g, proteose peptone No. 3 10 g, yeast extract
5 g NaHPO; 4 g, soluble starch 0.5 g. glucose 1.5 g, silicon antifoamer (100x
dilution) 0.25 m¢, Tween 80 0.5 g, 10% resazwrin solution 4 m¢E pH 7628 =&
sl #HZF 1000 me7} A st

Z Alg9 MeOH 482 7RSS HAsld A4S ZE e WA
hexane, EtOAc, H205 22 %2|stn 2mg/100p28] Hx7t H £ DMSOS} 5o
%9t} Hexane, EtOACHF 5 &2 DMSO9| Soj3, HO $&8& 8o 22 &
2 =gk Ao wixlol #r1d =24E FAE] s CO%t He e Al &9
FHA, Yol & 2 5L £ 2% (2 ol brothel] 20 w)7t HEES Hrlslzm
ule] WS C perfringens &t B. adolescentiss FUF ¥2°2 H7} ¥ dEsid
t}. 37Col Al C. perfringensx= 10217}, B. adolescentisx= 20X|Zto] x|\ & A& A}
®l-& HP8453A diode-amray spectrometer2 600nmoll 4 &3 =& £33l comtrol}
sZstelch AlE 22F SEE 1,000 ppm £E0|Hc) Commles g 258
o] Eoi7t Al @& $ME 2L FE Q2 WE A3t Ao gdadE
Coulter counterg 0|83l A& 3L FHs4ch

2. Helicobacter pyrori Ureaseol] i A8 HAY

o] Addel AH4-¥ A HA P2 02 uMolslY urea F5E HAY
4 98 L )¢ o|ulg indophenol assay-E AMS-3lglth -4 H pylori urease
BEL2HL g3 Po] At 150 ug/mé ampicilin®} 1| mM NiCl& ¢#%¢ LB
brotholl 1452t Wi H. pylori Ureased] ure #+ AR E 7 X< E oolies A4
F3ol M¥EY M9 broth 100 w37 E FH5 78 w2} X5 M9 ¥z 20me)ol)
F38td 37COlAM 3947 71 F 5000 pmol A HA¥elsld w& MEE PEB
(100 mM sodium phosphate, 10 mM EDTA, pH 7.4)o} ¥o|3, o] & £-& 533}
I 15,000 pmol| X YAF2lsled ASE urease THEAH 0 Al XS M9
A= NaHPOs.7TH:0 64 g, KH,POs 15 g, NaCl 2,5 g, NHJCl 5 g, 20% glucose 2
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mé, 10% L-arginine 2 mé, 2.5% thiamine-HCl 8 4x£, 1 M MgSO, 100 zf, 1 M CaCl,
10 g, 1 mM NiCl 100 & 22 st 20 ME St o ALY
BSA (bovine serum albumin)E X FN° 2 3} Bradford methodS o]&# S &
T3t3, 3% % 1 mg protein /w7t HA A5}

DMFel| 59l 7 A& F 89| urease A3l 42 indophenol assay =2 A}
f3ld FAstde}t. o] = A}8-F phenol/nitroprusside reagent 123 alkaline
hypochlorite soltion®} =AJ2 ch-&3} ztc} Phenolnitroprusside reagent

o)

i
500 meoll phenol 5 ml, sodium-nitroprusside 25 mgS ¢ Zolx, alkaline
hypochlorite reagent= %% 500 méoll NaOH 2.5 g 13% NaOCl 2.5 pt2 wE
2 olgch

H. pylori Urease assayS #|8} Eppendorf tubeoll urease solution 50 £, 10X
PEB 60 pf, DMFoll ¢l A& $#%% 30 uf, PEBol =<l urca solution 40 uf, 7
I FHT 420 pE EFEI, 37CAHA WSS A & A7 W ABE A
FHslgct. o] of A4N2 nixinto g slslgrt. T WEo Aol alkaline
hypochlorite solution 300 ufE vlg] ¥ &4 assay solution 150 uf, 2] AR
4h-3-& $13%} phenol nitroprusside solution 300 ¢35 Aol P % 10, 20, 28
3 3084 S0TeA W2 AW F A obg 625 ol X FREE FFsty
3, control £ boiled enzyme A}-83ted njm sl

3. $AFEY HA

PDA wi%| 10 m¢#} ‘g2 Petri dishell paper disk ¥ 2.2 28TolA ZF & 12
d wltF a9 AFE SHsdch ALY FFEE QA wHAad g
Geotrichum candidum, Candida albicum, Aspergillus fumigatis 18]31 7 vjAEq)
Fusarium oxyporiumolch. ComtrolZ2 & A& FEFE %59 £ FUM} oo
2 Hestda, AXAY FHAME 7Y P £5& AAstE G candidum S
12 A7}l A, C. albicansE 24 A7}l M, F. oxyporium, A. fumigatis& 24 A7} o)
F 36 Alztolujoll AMxlY %73 ZA3l1 controlH vl mEle] AFE 2&Zo @
A A=E vdsidnt 840] Utz AzEHE 222 B4 1YL AU
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vacuum liquid chromatography € ol-§3td #2stn o7lal4 dL #Y& o4
sl Meh e oz B4 FAsAct

A4A AR} 4 2@

1. C. perfrigensol] g &4

A& 67F MeOH F&8o wWaiA C. perfrigensdl] Wi 4& SHstdd
(Table 2-1). 2. A C perfringens2} A FE& 50% olA X &5}t B. adolescentis®]
A Zol FRIAY S5t AL vehde AE2 &, @D, €38, ¥
&, &, FALFENUY. olF 4, 2dl, ¥F¢e], ¥FlA baxane, EtOAc, HO
Y& 43, HOFS XAD-2§ ol &3l pass-through &3 XAD-absorbed ¥
oz Fesidd olF A4 FYEL FAsv vacuum liquid chromatography
(VLC)$} flash column chromatography, radial chromatography (Chromatotron), 12|51
HPLC 22 A slgct.

Table 2-1. ECs; values of crude MeOH extract of edible plants and the
most active VLC fractions against C. perfringens. Note that the VLC
fractions have higher values.

ECss against C. perfimingens, ppm

Crude MeOH extract Most Active VLC fraction
%H 150 450
HF2E 290 600
23E 480 621
¥&H 351 650
o 5EH 450 764

2 A3 & hexane, ¥F ecthyl acetate, F%& hexane, 2 EE hexane ¥ Y2
HAY 5 $A4E "ok 28 g ethyl acetate ¥8-& AFs| F¥ g7
8$4& 393, & HEF d2A FYid ¥48 ECort Fasled R4 EA
o EAg ¢ 4 gk (Table 2-1). %o ethyl acetate ¥ -2 hexanest
acetonitrileZ. A ¥ %3 §F acetonitrile ¥8& VLCE F3td ¥2| ¢ CH.CL/EtOAC
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(0-10%) £3¥)& radial chromatographyE o|&3le] F2|35l3, hexane/CH.Cl (5:95)
¥3¥& HPLCE FHF HA3std NMR# MSz FA3 A3, p-hydroxycinnamic
acid methyl esterg <l & 3lgich (Table 2-2).

o] 24L& g7 BAR FUR 71X EAolgich 1822 ol AT
Hol o5 AEL HAE AFoR AR W= Bifidobacteria®) A 39}t
Clostridia®l AHE 71 & AW ¢ Az E ol AA}E 7Idst
71 oleg Aoz Hraiqd.

Table 2-2. Purification of active principle from Adenophora stricta

Steps Elutent condition EC 50 to C. perfringence
EtOAc fraction Whole fraction 235 ppm
MeCN fraction Whole fraction
VLC CH,CL/EtOAc (0-10%) 120 ppm
Chromatotron hexaneane/CH,Cl; (5:95) 40 ppm
HPLC CH.Cl, not determined

2. Helicobacter pyrori Ureaseoll thdt A &A 734

AE 54F 1285 disia 1,000 ppm3 500 ppmell X Helicobacter pylori
urcase AT A3t 2 A3} oY hexane, +E hexane, ¥ & hexane,
3% EtOAc, % EtOAc, @# hexane ¥8o| 848 BHct 9 £¥E& VLCE &
sl Q&L 54t VLC column chromatography 2 hexane ¥ #of 4= hexane,
CH.CL, EtOAc, acetone +AZ £Z3ld X AUD, EtOAc ¥32 EtOAc,
aceton, MeOH®| A2 ¥83ldct o] Zt7te] FHEL TLCE A3tz HA
5 22 o2 ¥4& ARSIk 28u o] HAYoNA subfractions S Eol¥ ¥
Aol vetta| ¢dgke} (Table 2-3).
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Table 2-3. Relatative activities of H. pylori urease when incubated with the crude
MeOH extract of edible plants and the most active VLC fractions

Relative HP ruease activity(% of control

No. Plant Name Crude MeOH extract Active VLC fraction
1000ppm 300ppm 500ppm

1-1 oy 37 52 95

1-2 98 230

2-1 e 69 150

2-2 19 40 88

3-1 Sk 118 215

32 51 120

4-1 »a 37 70 108

42 39 75 120

5-1 & 42 130

5.2 4 40 9

61 =g 20 56 113

6-2 120 180

7-1 Yol 54 109

72 70 143

81 IR 122 195

82 74 165

9-1 &R 77 150

92 62 130

10-1 =5 107 213

102 48 99

11-1 v ¢ 80 148

11-2 60 150

12-1 g 98 208

1222 86 165

13-1 Sy

132

14-1 a2 80 211

14-2 76 197

15-1 Yy 124 256

15-2 88 178

16-1 FiXe TR YY) 83 166

162 95 234

17-1 o} 79 189

172 60 182

18-1 AR 96 168

18-2 106 213

19-1 5w 7| 86 182

192 110 228

20-1 wji}z] 76 133

202 58 114

21-1 ul e 91 188

212 107 264

22-1 3. x| 78 o) 112 276

22-2 79’ 173




23-1
23-2
25-1
25-2
26-1
26-2
27-1
272
28-1
28-2
29-1
29-2
30-1
30-2
31-1
31-2
33-1
332
38-1
38-2
42-1
42-2
4-1
44-2
45-1
45-2
46-1
46-2
49-1
49-2
50-1
50-2
52-1
52-2
56-1
56-2
57-1
572
58-1
58-2
59-1
59-2

ol
A7)
Fop A

R
&utA

UEd

SEX BE

il

89
78
114
127
89
100
87
85
154
120
120
98
196
150

114
88

120
85
63
80
88
100

75
83

90
87

180
169

204

193
182

220
194
395
368
263
195
312
218
189
346
193
240
247
216
265
290
302
359
270
300
360
288
250
269

293 -

310
290
245
240
280
295
290

*Fraction-1, Hexane;, -2, EtOAc
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3. gAaeA A

2 AY AR 100 gg FENAHE G candidumo)] A BAE ZbE Aol EF
EtOAc, £ H,O, Zdl hexane, ¥-X|7 ol EtOAc, A4 hexane, % hexane, 1}
E hexane ¥Rl C albicandl= F& hexane, ¥31F EtOAc, 4At'27| hexane,
EtOAc, HO, A& A EtOAc, vl EtOAc, »t EtOAc, R1E3) hexane, 45§
hexane, %F§ EtOAc, M7 }F hexane, ¥4 hexane, 413 #A hexane, Ab7
EtOAc, £ EtOAc, FE hexane ¥ Yol 84L& B orh Fusariumol] a4
500 pg FEolAY 24 hexane, 14} EtOAc, %vl hexane, °}% hexare, ©t&
hexane, ol EtOAc ¥%o| $4& Btk Z2lv} Aspergillusol Wt &FRAHE
A4 AE FYeAe Ftetd & glodch Aol AU &S diFE 2447 o]
A of wjgsldx x| fol Fylo| do} Uith

Table 2-4. Diameter of the inhibition zones against some pathological fungi
against human (Candia and Geotrichum) and plants (Fusarium)
Diameter of inhibition zone (mm), [Assayed with 500 pg (100 pg))

C. albicans G. candidum F. oxysporium
EYE 12 (10) 12 (10)
EQW 14 (10)
g H 12 (10)
x| 7go|E 14 (12)
A AH 12 (10)
2H . 14 (14)
FH-EH 12 (12)
tEE 18 (14)*
HF2E 12 (10)
=2H 16 (12) 12 ()
E32E 12 (10)
At 7|H 12 (10) 14 ()
Avg7|E 16 (12) 14 (-)
AW 14 (10)
A2 R|E 14 (12)
vlEH 14 () 12 ()
vlEE 14 () 14 (-) 12 ()
o} E 14 (12)
HESE ) 14 (10) 12 ()
g5 §H 12 (10)
G5 HE 12 (12) 10 (-)
o} £H 10 (-)
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M 3 A
ObMA|S W ABAISO| UFIE W

SEHO alxl= &

A1Ad A4

oFgAlEont A AEAH of2 715 AEY drolA Bt opY ALAES

ez AAH gel¥yd dFE FH oS AVISA WA AFoz Adsd ¥4
714k A8 A vled Bl st o] ATE FHIAUG 53] o] dFeMe
ok A4 3 okg ABdAM AFY 3F sl HAHAE AW M AP a
3, gAY 7155A AsE AAA R FALEHAY in vivos} HEF FE ZYUYE
% A2e HEYH AMAZ St sqch 2 A HARL et 4l
A gol Wzl Ayelng okl 4oy vlolgAy Adoz opr|HE ZMPTIE ol
U 287 A5 FARNE FasA s AL AR dct o] d7e FE
A4S £8%n AdH YERA AYYE sy AP ¢ A B& F2 A
A 44 shed dAH EHol Ugck

A2A Mz 2 H

L dFREe] g % HHA

1IxhdellME g7l E SR FEERAEE FasA ke 4E AAsE
A AEEAAE BYsta, 23 dedA = AR ELE FAHL2E FEEY A
A HAAE Agstn, 3G HEE TE2EL UYL F3od FEA
ErFo Ao dogadtd, 2AYEEA, WZRARH HJEE FHA AV
A Moz H2E AEY Miely ZISAHMET2ZAY HeAE AXEa
& st
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2. AL FAY
FF3ATE F5lod F 04F olaty ALAEE FYUSAY AA sl o, Akx
2} AHA xS st 22 Aol 8 FAs

3. ASHd AR Y B8y

) MITE °o]-83 AZHAHPAE ol &3l 10459 8 (FAE, %, 2, Wol,
5 98 31ESrE 142 sl

2) EBVE o] &% anti-promotion®] ZHAE& Fitd 7 F 2 oY LAE (o,
4, 34, #e3, 33, 355 443k

3) PS3U¢AR F-Ashs MEF7] HAA4UE Hdstd FEAUEA L D] screening
YR ol 8% + Ut

4. TEAAY

1) RRIENY

HBV DNA polymerase }#]5-3} galactosamine #+'% ratE ol4¢ €459 GPT,
GOT, alkaline phosphatase, bilirubine 52} £ 22 AR T A& HA3lgc)
2) U3 Fxol A3 9| FELYALY AY

EHg71ol] w& YehEA Foiot et initiation-promotion A S| A A|He) W
2 Mg AN AYYsE Fsld ] FEAEY HAAAE st =3
X737 9| biomarker2 4] phase I enzymes®} phase I enzymes 2 24| ZHAsle] 2
AP0 R Bl
3) 4

53 7hsd AEE & 9 714 AFE BE 4FoE AEY AL 24
staich g, Yol, Sl FANA FFF &7 Bla AbEy] SolA 73 s Az
ol AHES BUsln o|5S #Yslxn gtk

A3 BH H EY
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1 FAHZF vk X Y

Sokty F9¥ QM EF (human tumor cell line; U937, A549, SK-OV-3,
SK-MEL-2, xF-498, HCT-15) € 1x10°cells/n¢2] 5 %ol 4 DMSOeol &aH4]7) S5
W A RS At AYTH AEE FEANLE dE2TE 47 31E, %
CO; incubatorol| 4 48A|7F wieksle] A ZYEEE Adlstd 54 L FAL HA
shadch

a2 Az, AW (FAE), £, 2, dol, 7§, v, HUHE SolM MEEAH
o] A3tA yvetgen, 3] £ % FHHEoA 1 % FEolM morphologyol H
e WY £ YAk FEW), vIEME), AAUTH), A lH)SAAE o] W
3t7b #& =gt (Table 3-1).

2. 9t promotiond A4

Human B ¢} 7o Epstein-Barr vimsE 7317 M EXF w1 o4 $AHA
dholl 4] @lojiti= initiation DAE AFY F = AFPolmz 23 FAlQ
promotion }#)%5& promotore! teleocidin4BE 713l A 1314, #2384 ol 9
AYRE=E Y Yvl7doz Vs @A 2 Aa, e, F3, I3,
F83, AE, FFF vi93 5ol promotion A EFHE BAstct 33H
oted ) FERYAAUHNA AR A3 E WA

3. A AAAPS)HA AEF7] HH(G] amres) S FH FF X A3 A

FAAFAAPS3) A R cell signal 5= AA: M EE 70% EOHA 13
8l32 DNAE propidium acetate2 <gA43+ t}3 BD fuorescence activated
cell-analyzerg 3%H2 FA3}l%c}t Fas 3¢S o|-&3F DAPI Ao s u| A3ty
GHAE Hlsldi p53 FAHA wdH Gl amestd] YEE HAY3tT westemn
blotting2- o] &3led p53 YW FHAAEL HFL Haelsoct

D A8 £&& 71-2dlA hexane 53} ethyl acetated 2] A=}
P53 gene expressionst M¥EF719] G1 arrest JE P4 AH: ps53 Ly o
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Exoln A& 7h¢dl Nol6 (Zte)oll4| pS3 check point 4| Gl amest?} 733}7]
doltow No6 (Fol)ollA G2 amest7t dold& [AsIACt (Table 3-2, -3, 4).

Fas $d W JarketM] £ & o]-83}o] Fas (Apoptosis® signal$ HEste A
RS 544 9ud) g HHE xA87] st DAPI(REAE & HA S
(%), ga©)lA 23 ddsE FAsAS (Figure 3-1).

MEPEEH 7|2 AEFo1et 43l FAY I responseE western
blotting>. 2 XA} (cun, c-myc, c-fos, cyclincdks, p21, p53, pRBS)§ Aol 4]
csjun 3 c-fos 7t WA FtEAEA FEH AE2AHE Nob (S#)% No7 (M
ol) 2283, cjunl A& AFH(E), A I(E), W EIKE), WAZXE), vlFE) 5ol
A gy sigdch (Figure 3-2).

4. R75 TEAE

AlE FEEE HBs &Y A 39 H7hikg % HBV DNA polymerase &
AT A% Agez A F, 150g HF9 RatZ o]43¥ galactosamine F'd
TETod P galactosamineFE Y AFEF AT Jrel 8HF GPT, GOT,
alkaline phosphatase, 22| 3 bilirubins-& &A1}

HBs§ 9 4 93 A4 48: ¥ 10mgmeold ZFFE, 437, 0|F,
AN AgYEE Bdov AHE, oW, A FeMe AgsiA g
HBV DNA polymerase A X|3& XA AFANHE 0|8, FFF, 4E7] Fol
A BRIt ¥3 galactosamine 2. 2 H L&A AGAAE gt B3 A
7 AdE: 27ls HAMY B REaAE8S BAER gsicl (Table 3-5).

5. 998 ol 2% FEEY AY

FTEAYAE ol 43 ArIUEE 7122 9] screcning WS FYsn Y
slgch Ratg o|§3tod MNNGE #¢4E #E3t3 difluoromethylomithine (DFMO)
€ UFJSAEH} ELE FAY F 1%, 24, 4%, 283 74F 747 s fs5he
Zv43 9173 Phase L I enzymeS & A3l proliferation cell nuclea antigen
(PCNA)2] F x|-8& immunohistochemistry 2. Al XF A9 AT E A|7|Hz T v
agtglch. o] PCNAE AMlE2F7|9| Gl¥7], 7], G27lol ¥AA Frlsie oA



24 DNAY Hxe2t UHo|l 9l DFMOLE orinithine A §H/3 A4 2 polyamine 2§ A3
A &% HADA £29 ornithine decarboxylase (ODC) ¥AE Wallst:
analogue 2 Yo 2 Wotelity J|AEARAM AHEste HAAE fEsldch

2 AR, 5F8YE  natd] UYEAZAH  MNNGE Fodslam et
fnitiation-promotionol] & 37} gitix 42X DFMOE #WE5F435ta 14, 29 44,
a2l3m 7Y Fo A3 Aol biomarker2 4| phase 11 enzyme?l GSHE| ¥ ¥ 3}
PCNA9 EA&2AM MEFAY =& wel zxdAddrgez gl =
HA71e HAGE ALY FEZF-2 vrolA BASIAh Aol 4 MNNG @5
2o Fo & PCNAY A EZEA&o] F71svt MNNG/DFMOS & Fof F ol 4
' A4 A FAstR 244 7hg AL HEFE BYoEA FERYUA
o 7| screeningZ A} Wil & B stgich (Table 3-6, -7).

6. T2 UE 0|2 biomaker AR HYxXAIH HE

Wistar rat& Fu|sled LA Z A MNNGE Fosla 284 HAAYAZ &y
¢ o] by S ud AYES HAsld XHG7]e] POCNA EX &9 HAYL
Falgdot. MEE FTERY FHBAE ol &3l FR FHRE, FiiFe HYEQ
phethylisothicyanate (PEITC), Oltipraz (pyrazine X)), <F§AEA FHE
(Selaginella tamariscina), o} *|2A1&2 NI (Anthriscus sylvestris) 52 A28
gt oloi A, AtaH(ZtH) FAHAZEUH EtOAc 59 FHE AR5t
£3], HZuY AAEY FEFE Ul RAE R 2459 GSH, GSSG, GST
59| phase I enzyme®| +&-& Za}bsiglct.

48] 7t F ol & %3}y BiomarkerAl @3t Welx X ¥ HEY A3, biomarker
A& ol A phase I £4¢ GSHol| sl X 2t ga # Ao dig HEE zAlslo
FoA s AIAE B} (Table 3-8, -9). Lel3, PCNA X x|8 o Adfo]A ¢
& pyloric epitheriao 4] tEFol ulslA oFul3 A%<l PEITC $F3 Oltipraz
FqFNA FoA4d A OO0l MEFAY F4EE RPR FAHE FATFNA
A (p<0.05)& Bt} (Table 3-10).

7. WY EAYR PE



EA47)9 o|§HSL} erosionSE AT HE 934 % PCNAS] @odx)
a1 Axstd 2Welse ADE Ysado 1 HAHE Figure 330 BH
=

Table 3-1. MTT results with Hela Cells.

Cell Viability (%)
Concentration
Sample o a (ug/mé) : Morphology
1. 99 30 80 95
2. AUy 38 85 96
3. e 12 9
4 B2 32 <] %)
5. & 20(%) 60 ) Apoptosis
6. €% 19(*) 55 75
7. ol 26 59 88
8 Wy 30 61 78
9. & 32 75 7}
10. =& 20(*) 52 81
11. v g 25 58 79
12. U 19*%) a8 70 Apoptosis
13. 42 40 85 97
14 EG 33 70 94
15, Zcfi(AHD 35 69 92

* Stong activity

Table 3-2. The cell<ycle dependancy of hexane extracts of Korean edible
plants on p53 expression in human ovary carcinoma A2780.

Sample ID Activities
ICso (ug/mé) Gl G2M
1 95.0 63.0 11.2
2 (AUE) 338 30.1 219
3 47.0 51.1 8.2
4 50.0 66.7 124
b 100.0 59.7 9.5
6 30.0 49.1 8.6
7 46.0
8 385 51.3 13.3
9 40.0 51.3 14.5
10 %&) 463 82.1 6.0
11 o $) 35.0 81.2, 6.1
12 (YY) 120.0 849 6.4
13
14 27.5 51.8 11.8
15 350 56.7 9.9
16 84.0 56.7 7.1
control 43 89

*Strong activity **The mutant cell (human colon carcinoma HT-29) data are not shown.



Table 3-3. The cellcycle dependancy of ethyl acetate extracts of Korean
edible plants on p53 expression in human ovary carcinoma A2780, a P53
wild type cell.

Activities
Sample ID ¢ (u/mt) ol 5 GoIM

1 95.0 60.1 293 108
2 338 4.5 252 104
3 470 729 18.8 8.5
4 50.0 54.0 312 148
5 100.0 512 346 143
6 300 550 340 11.1
7 460 595 176 230
bd 385 50.0 409 92
9 40.0 55.6 284 16.0
10 46.3 529 330 142
11 350 620 259 122
12 1200 552 322 127
13
14 275 67.1 250 79
15 350 734 179 87
16 84.0 81.09 124 6.7

control 429 475 96

Table 3-4. The cellcycle dependancy of ethyl acetate extracts of Korean edible
plants on p53 expression lmman colon cancer HT-29, P53 wild type cell.

Activities
Sample ID
ICso(g/mb) GI S G2/M

1 95.0 604 36.7 60
2 338 537 356 10.7
3 470 59.7 30.5 9.9
4 50.0 589 316 9.7
5 100.0 56.4 333 104
6 300 56.6 318 11.7
7 46.0 56.9 334 98
8 385 575 340 8.5
9 40.0 574 382 45
10 46.3 63.1 322 47
11 35.0 554 355 92
12 1200 574 347 80
13
14 275 542 353 10.6
15 350 491 434 76
16 840 519 350 133

Control 478 447 8.0
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Table 3-5 Effect of 10 herbal medicines on the liver function test of the
galactosamine-induced bepatits in rat.*

Botanical SGOT(k/nt) SGPT(kw/nt) ALNKAU/ut) Bilirubin(mg/dl)

names before  after before  after before  after before  after

Control 265%265 468242288 172%224 680.6+24.94 9241402 8141192 073002 42%056
GalNH; with

Qo F 3841268 5109+23.46 1623242 68061246 9721433 73541210 04%003 45107

b0l 3801284 4359%2334 153%234 5628+2370 10324394 7211300 03+005 3.9%0.58
A7) 99.1£2.46 5102+20.19 19.8+245 2085%+23.21° 799%412 109.1%1231 0.1+£004 15+0.67
B7E 7811252 529412215 188%228 5974%2421 7491351 912%1224 - 25+074
e 4641204 486.7%2592 1801228 509.7+21.05 10954405 72.2+1229 03%005 65+063
alg T86:235 534112098 1924245 5296+24.10 1025%369 1568+1243 023004 36+052
e o T9.0+252 494.2%21.67 263%267 520742248 916358 963+1225 - 294065
Ayrm 123.12211 6843:%23.75 219%252 46282332 965+402 1392+1233 01%004 06+028
o} 70.1%£265 528212501 2201244 6236+2501 S5T+392 689%1246 - 3.1%0.75
23 37212201 44062225  195%233 S5179%2481  874:+3.79 104211196 033005 29+0.73

° Number of samples (n=3)
® Mean +$.D,, Significantly different from control at p<0.01

Table 3-6. PCNA-labeling indices for the fundic epithelia of rats treated with
MNNG and/or DFMO,

Days MNNG alone MNNG/DFMO
1 day 9741275 599+1.01*
2 day 13.33+230 6.37+1.97**
4 day 776188 32510.80**
7 day 5394108 1.9411.46%¢
control 345056 3.96£0.56

Ammals are male Wistar rats, 5-week-old, Number of samples (n=5), Mean+8.D., Significantly different from
control at *;, p<0.05, **; p<0.01; 2000 ppm DFMO in drinking water; 150mg/kg MNNG/4mi DMSO by

gavage

Table 3-7. PCNA-labeling indices for the pyloric epithelia of rats treated with
MNNG and/or DFMO.

Days MNNG alone MNNG/DFMO
1 day 1887+537 7.54 +2.06%*
2 day 23.38+2.44 3.97+29]%
4 day 1528+3.15 365227
7 day 8.55+t1.46 1.42:+0.54%*
contro] 7.00+1.21 948+1.19

Animals are male Wistar rats, S-week-old; Number of samples (n=5), Mcan+8.D.: Significantly different
from control &t **; p<0.01: 2000 ppm DFMO in drinking water, 150mgkg MNNG/4nt DMSO by gavage
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Table 3-8. Effect of MNNG and/or test samples on gastric GSH levels.

Test samples Percentage of MNNG(-) / basal diet
Otltipraz. (H) 126
Oltipraz (L) 137*
PEITC (H) 118
PEITC (L) 121
S. tamariscina (H) 85
S. tamariscina (L) 101
A. sybvestris (H) 103
A sybvestris (L) 84
Basal diet 110
Basal diet/ (MNNG -) 100

*P < 0.05; H, high dose; L, low does

Table 3-9. Effect of MNNG and/or test samples on hepatic GSH levels.

Test samples Percentage of MNNG(-) / basal diet
Oltipraz. (H) 95
Oltipraz (L) 108
PEITC (H) 102
PEITC (L) 108
S. tamariscina (H) 113
S. tamariscina (L) 117
A sybvestris (H) 119*
A sybvestris (L) 108
Basal diet 102
Basal diet/ (MNNG -) 100

*P < 0.05; H, high dose; L, low does

Table 3-10.

PCNA-labelling indices for the pyloric epitheria of rats
treated with MNNG and/or test samples.

Test samples PCNA-labeling indices(%)
Oltipraz (H) 1411+1.89 **
Oltipraz (L) 26.22+2.11
PEITC (H) 19.55+3.72 **
PEITC (L) 2597+4.24
S. tamariscina (H) 2426+490
S. tamariscina (L) 22361432 *
A sybvestris (H) 2498+5.03
A. sylvestris (L) 23.14%£267
Basal diet 30.74+6.01
Basal diet/ (MNNG -) 17.53+2.09

H ; high dose, L ; low does. Animals are male Wistar rats, 5-week-old; Number of samples (n=5). Meani
SD Significantly different from control at *; ; p<0.0S, **; p<0.01. 150mgkg MNNG/4n{ DMSO by gav.

Test' samples are 800 or 400ppm oltipraz in diet, 1000 or 500ppm phenethyl isothiocyanate(PEITC) m d:et,
5% or 1% Selaginella tamancina (ST) in diet, 2.5% or 0.5% Anthriscus sylvestris (AS) powder in diet.
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Figure 3-1. Incrcascd level of apoptosis-responsive proteins,
¢-Jun and c-fos in HclLa cells treated with ethyl acetate
extracts of Korcan cdible wild plants.

Figure 3-2. Immunohisiochemical photomicroscope of PCNA.
The picture shows the tissue after MNNG where brown spot
shows nuclear cellular proliferation.
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Figure 3-3. Immunohistochemical photomicroscope of PCNA
with extact of Selaginella tamariscina. The picture shows the
tissue after MNNG where brown spot shows reduced nuclear
ccllular prolifcration compard to Figure 6-2.

olatel odtE Falod RAES v FY F 2hA AEL AAA Tl tlete
2o b g BelFn vk webd 3 FxAe] AF oot HNE

FAe A 7l A AEFSR sHusla ofd wel olF MEES A3yl o A
3 ozl HQsich

Zefut ol Ay 2.3dzbe) st Agx g Wasieh o] |telE %
AAFoll Fo Ao Abgold HQF FERYDY F- V] AL Fhel
7154 AT 2A FeA sde ATE delok # Jlolw EAo & H49
of vt A1 are syl sl TEAY EUME® ZAeluh EE ol Al¥AE
& ool AR et A8 A wE 47 1 Fo o
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4%
oM Al % ot AlZ9| Moy 8 JRY
ol &t & 1}: Cyclooxygenase &H442{X]

A 1" XA

HA AAAHe 2 AHEsn Y u2H R0l godAE 49, dld 2 A
T2 E¥oz M wol AHgsm U= A F suolxnl 4 AR
Qs Apgol AHRHE Wolsgirt o] mjFol vjiEReol= A FdM e EH F
A4 A3 gsE H2Y oz 9 FSE Wasty] AP ecotrin caplet” o)
R, FAE AR 2 Fo, TelA gAY F FAHSE prodrug? Y
2  misoprostol (Cytotec®) Z+& postaglandin F %5 2] 7B So] A xsold o
L oolF o= MHE Hot 22 FAEe UANEE Foled & ARE AR
A xda et

2 dFoAMe nlad ol FEe HAEE A} HAES o4
Agd FAYoR 428 E FAAstE, T4 ddMe 99 BANE
& E2igtd ol& o8¢ FAfe] Hm Zr] F&o GAHY £JAFA Rl
FHF EXE 53 s 22 1AL ol 4% AYE sl

Prostaglandin H2 synthase (PGHS)®} #jAl-8<) prostaglandin 5= @44+ 2078 9f
prostanoic acid& | 2FXZ 3l C-83 C-124}olo)] 54 &4 2 © melE 7}
A Exs xupite s AdF, F4d, F9d, $8d, AT F2 wA o
FAY VAl sAG Edold, =¥ BT dHAH YA A
[} ol21 3l prostaglandin metabolisme] & 49 cyclooxygenase (COX)2] 7|
A9l arachidonic acid”} prostaglandin G, W3}€w A2 5E 0,8 polarographic
measurement assay € 5-5hod emzyme activityS ST A HuE AE R
48 A3t
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A2A AR R Y

L 717} R Alef

2 AHoA 2143l 7|7]= Homogenizer (Sorvall omni-mixer), Centrifuge
(Sorvall RT 6000 Centrifuge), Ultracentrifuge (Sorvall OTD 65B), Rotary evaporator
(Buchi RE 111), Biological oxygen monitor (YSI 5300) o]t}

2. Alef % Jet A5

2 Ao 14" BE A¥ Sigmarl AFES AHEEALH, FUlE&WE F
ok3l3tA)| &g Ahg3lgtl. Cyclooxygemase FE2 918 4123 bovine seminal
vesicle2 £4tF E&A oA AR Fstd A& A

3 A94EY B U 22

AgAde Pt APAE, 22D FVATAYR AT std Huag
on, %39 4L Figue 413 Z& el fsld 37k1 FF (E0AcS,
Hexane$, Aqueous$)Z $2/3&5te 24744 AT AR Agatgch

4. Cyclooxygenase purification

Ao AL AeF2 t}33} 3cl Buffer I [0.05M Tris-HCI, 5SmM EDTA2Na,
SmM diethyldithiocarbamate (DDC)], Buffer I (0.05M Tris-HCI, 0.IM sodium
perchlorate, ImM EDTA2Na, 0.1mM diethyldithiocarbamate (DDC), Buffer Il (0.05M
Tris-HCl, 0.1mM EDTA2Na, Tween 20). 2& $+F 42 pHE 8022 3lgc].

F9)3 bovine seminal vesiclesoll A connective tissue®} fatg A A F FFE
23ttt £%9 2~3uZ =9 Buffer ['& ¥ homogenizerE o|§-3le] 30&7t
63| AN F 13,000 pm2 2 30E 7 23] YA F AT Pellets A A
AMZ) R & 53000 pmo g 4587 YAEEstn X2 pelletd T3] F pellet
2o 2-3u}7} S| %F Buffer IS ¥ c}x| 53,000 rpmo 2 4587 dA el
o} g% F AR A AT pelletat-E F B F pelletat ) 0.5¥7) S
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[ Mz(E4A2) |

1. 100% MeOH #£& (1kg plant/10¢)

219 S (U2oA 38 oy F&, AEINY
Mol AF o HEX| QR

3 d¥38 =% (0 ~ 407T)

AL MeOH £5% |

1. 10% Aqueous MeOH So4of =9 (ol: tkg plant/?)
2. 10% Aqueous MeOH/Hexane2 =8 (1.51, v, 38 %)
3. M2 55 (30 T 4070)

l MeOHZ& I
1. H2O/EIOACE &8
(1:1, v, 38 ai=)
2. M3 5% (30~ 407T)
f n-Hexane®& I [ =83 J [ EtOAcE 8 & ]
freeze drying B &%(30 T 407C)
28 EtOAcE
M8y 23 NESY =3 qES 23
g A~ g9~ ggdq2
Chromatography Chromatography Chromatography
I 11 1 [

Figure 4-1. Procedure for extraction and fractionation of plants materials.



S 2 Buffer IS $3 53000 pmo 2 6087 PA)Eastgct o] of Ropx
pelleto] cyclooxygenaseo] 22 o 7|0l 30%2] glycerol2 #7}3sled microcentrifuge
tubeol] U A ¥FI F 80T Rdsld A2st9c).

5. Cyclooxygenase &4 A4

Prostaglandin metabolism®] 5 & 4-¢! cyclooxygenmase2| 7} Q) arachidonic acid”}
prostaglandin G2 ¥i3}€d AR s|= 0& polarographic measurement assayE 5
gt 4L PP AE EYo U BHL FAsAdd. FAPYES
Standard bath stirer assembly®] %8 37°CE %&#c}-2 3u4M hematin, 0.4 mM
hydroquinone, 0.3mM arachidonic acid& X 3} 0.2 M sodium phosphate buffer (pH
7.4) 4h-S-o8-& incubation cell o ‘¢ oxygen monitorE <A F t}S FHA 20
gl (2.5 mg/m)S F7bsldAA wbg-E AlAE %ot 0, A8 & oxygen monitorg ©|
#3t 43tgich Adol A48T cyclooxygenase: bovine seminal vesicleol 4}
&3lg o, cyclooxygenase2| A& Aty DMSOY 3§ control2 23 % of
control o] -§3lod ICoo 2 e

6. ¥FE &3

Cyclooxygenase ¥4 A Ea7} HA® A8 BHYE ¥el& AHA silica
gel column chromatography'i & AlAlste] ztzhe] z|Eell ¥ sub-fractiond 9
T 2y SHEA6 WM E RMSNMR 5& o83 FREME Fsld 4
48 9l Aol

A3A Ay 2 %

L AYAEY] g3 Y 25

A £ 15059 AEAYE 7 2 A A5t Hyusgon, ol HRA
AUAES AN B AR AYIEF vige YAPL ojfsld 3FF
(Figure 4-1; EtOAc% Hexaned, Aqueous3)2 #el/FEstd A4S AT Al
52 AMg-zgch
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2. Cyclooxygenase 4] o ) 3 Al

F€ % 249 A8 150F ) ¥ cyclooxygenase EA A Ed} HAE Y8
stgdow, HAY A} S0011E (ICs, 1252 ug/me), S0018H (ICs, 104.6 ug/me),
MOOOGE (ICso, 25.95 ug/ué), MOO16A (ICso, 1046 ug/me), MOO2IE (ICso, 27.16 ug/
mf), MO02SE (ICso, 95 ug/me), COO12E (ICso, 49.8 ug/me), CO025E (ICss, 10.98 g/
)5 8572 EqelH gAol et (Table 4-1),

3. Cyclooxygenase §A A AH¥9 &

Cyclooxygenase A4 QA A7t dd AR F AdHoz Ao $48
MOO0OGE, COO0I2E, CO002SE Al&9] ©4 AF9 ¥e& #A silica gel column
chromatography*tl & o]-&3led Z7t 671, 1278, 578 9] sub-fraction® oo, o]&
sub-fractionol] | A& YA EA L ¥ Fo AUrh

Figure 4-2= MOOOGE A| &2} sub-fractiond] MOOOGE-FO4 A&7} cyclooxygenase
48 5 AEH2E AAYE vehlln 9o, Figure 4-33} Figure 44
COO12E Al &2} COO12E-FO7 A&, CO025E A| &2 CO002SE-F03 A|E7} Figure 4-5
£ MO021IE9] A&7} cyclooxygemase #AAAE el 2l MOOOGE,
C0012E, C002SE 2| H.o| wi§ sub-fractionE 2| cyclooxygenase A A HA A}
£ Table 4-2, 4-3, 449} Zc} =3 MO02IE A &oll tie#l 4 sub-fractiong %18
ol ek

4. A7 A
L3 E A g A 8
Al EAHER 150% 409% %)
24 A 150% 409%-8)
A4 %9 A8 8% 3Ey
sub-fraction %2 3z 2383
sub-fraction ¥-&|& 1%




Table 4-1. Effects of plant extracts on cyclooxygenase activity.

Plant Code ICs (ug/ml) | Plant Code  ICs (sg/ml) Plant Code  ICs (zg/mt)
SUGOIH >100 SUO2Z6A-2 >100 SO012E >100
E >100 SUG2TH >100 A >100
SU002H >100 SUG28H >100 SO013E >100
E >100 E >100 A >100
SU003H >100 SUM9H >100 S0014H >100
E >100 E >100 E >100
SUO04H >100 SUO30H >100 A >100
E >100 E >100 S0015H >100
SUOOSH >100 SUO31H >100 E >100
E >100 E >100 A >100
SUOO6H >100 SUO032E >100 S0016H >100
E >100 SU033A >100 E >100
SUOO7H >100 SUO34A >100 A >100
E >100 SUO3SE >100 $0017H >100
SUOOSH >100 SU036A >100 E >100
E >100 S0001H >100 A >100
SUOOSH >100 E >100 S0018H >100
E >160 A >100 E 104.6
SUOI0H >100 S0002H >100 A >100
E >100 E >100 S0019H >106
SUOTIH >100 A >100 E >100
E >100 S0003H >100 A >100
SUO12H >100 E >100 $0020H >100
E >100 A >100 E >100
SUOL4H >100 S0004H >100 A >100
E >160 E >100 S0021H >100
SUOISH >100 A >100 E >100
E >100 S0005H >100 A >100
SUO1I6H >100 E >100 $0022H >100
E >160 A >100 E >100
SUO1TH >100 SO006H >100 A >100
E >100 E >100 S0023H >100
SUOI8H >100 A >100 E >100
E-l >100 S0007H >100 A >100
E-2 >100 E >100 S0024H >100
SUOI9H >100 A >100 E >100
E >100 S0008H >100 A >100
SUO20H >100 E >100 S0025H >100
E >100 A >100 E >100
SUO2IH >100 SO009H >100 A >100
E-1 >100 E >100 S0026H >100
E-2 >100 A >100 E >100
sU022A >100 S0010H >100 A >100
SUO23H >100 E >100 $0027H >100
E >100 A >100 E >100
SU024H >100 SO011H >100 A >100
E >160 E >100 S0028H >100
SU02SA >100 A 125.2 E >100
SU026A-1 >100 S0012H >100 A >100
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Table 4-1. Continued

Plant Code ICs (/mt) | Plant Code  ICse Gg/mt) | Plant Code  ICs (u/ml)
S0029H >100 S0045H >100 MOO0GH >100
E >100 E >100 E 25.95
A >100 A >100 A >100
S0030H >100 S0046H >100 MO00TH >100
E >100 E >100 E >100
A >100 A >100 A >100
S0031H >100 S0047H >100 MO008H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0032H >100 S0048H >100 MO009H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0033H >100 S0049H >100 MOO10H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0034H >100 SO0SOH >100 MOO11H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0035H >100 S0051H >100 MO012H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0036H >100 S0052H >100 MOO13H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0037H >100 S0053H >100 MO0014H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0038H >100 S00S4H >100 MO015H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0039H >100 S0055H >100 MOO16H >100
E >100 E >100 E >100
A >100 A >100 A 104.6
S0040H >100 MO001H >100 MO0017H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0041H >100 MO0002H >100 MO018H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0042H >100 MO003H >100 MOOI9H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0043H >100 MO004H >100 MO020H >100
E >100 E >100 E >100
A >100 A >100 A >100
S0044H >100 MO00SH >100 MO021H >100
E >100 E >100 E 27.16
A >100 A >100 A >100
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Table 4-1. Continued

Plant Code [Cw (ug/mt) | Plant Code ICsx (ug/mt) Plant Code ICso (uzg/mt)
M0022H >100 CO0013H >100 C0029H >100
E >100 E >100 E >100
A >100 A >100 A >100
M0023H >100 C0014H >100 C0030H >100
E >100 E >100 E >100
A >100 A >100 A >100
M0024H >100 CO0015H >100 CO0031H >100
E >100 E >100 E >100
A >100 A >100 A >100
MO002SH >100 CO0016H >100 CO0032H >100
E 95.0 E >100 E >100
A >100 A >100 A >100
CO0001H >100 CO0017H >100 C0033H >100
E >100 E >100 E >100
A >100 A >100 A >100
C0002H >100 CO0018H >100 C0034H >100
E >100 E 498 E >100
A >100 A >100 A >100
C0003H >100 CO019H >100 CO0035H >100
E >100 E >100 E >100
A >100 A >100 A >100
CO0004H >100 CO0020H >100
E >100 E >100
A >100 A >100
CO000SH >100 C0021H >100
E >100 E >100
A >100 A >100
CO0006H >100 C0022H >100
E >100 E >100
A >100 A >100
CO0007H >100 C0023H >100
E >100 E >100
A >100 A >100
CO008H >100 C0024H >100
E >100 E >100
A >100 A >100
CO0009H >100 CO0025H >100
E >100 E 10.98
A >100 A >100
CO0010H >100 C0026H >100
E >100 E >100
A >100 A >100
CO011H >100 C0027H >100
E >100 E >100
A >100 A >100
CO0012H >100 C0028H >100
E 498 E >100
A >100 A >100
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Figure 4-2. Inhibitory effects of MOOOGE and -FO4 on cyclooxygenase activity.

Figure 4-3. Inhibitory effects of CO012E and -FO7 on cyclooxygenase activity
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Figure 4-4. Inhibitory effects of C0025E and CO0025E-FO3 on cyclooxygenase activity
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Figure 4-5. Inhibitory effects of MO0O21E on cyclooxygenase activity.
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Table 4-2. Inhibitory effects of subfractions of MOOOGE on cyclooxygenase activity

Inhibition of cyclooxygenase activity

Fraction
ICs0 (ug/me)

MOO0SE 2595
MOOQOGE-FO1 >100
MOO06E-F02 >100
MOOO6E-F03 150
MOOOGE-F04 6.26
MOOOGE-F05 300
MOOO6E-F06 117

Table 4-3. Inhibitory effects of subfractions of CO012E on cyclooxygenase activity.

Inhibition of cyclooxygenase activity

Fraction
ICs0 (pg/mé)

CO0012E 498
CO012E-FO1 >100
C0012E-F02 >100
CO0012E-F03 >100
CO012E-FO4 >100
CO012E-FO5 38.2
CO0012E-F06 382
CO012E-F07 118
CO012E-F08 477
CO0012E-F09 >100
CO012E-F10 >100
CO0012E-F11 >100
CO0012E-F12 >100

Table 4-4. Inhibitory effects of subfractions of C0025E on cyclooxygenase activity

Inhibition of cyclooxygenase activity

Fraction
ICso (ug/mk)

C0025E 10.98
CO025E-F01 >100
CO0025E-F02 >100
CO025E-F03 58
CO0025E-F04 377
CO0025E-F05 526
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A 4" ABE

f-2jutet ok A EAYUL oF 32005 0] A slA o|F UFuto] A&
Y k8o olfsR gy AYLE ol&HT U 4= AESAH dHME
ofe] AE Sol obf A ¥ AFelzgtn ¥ F Ut oleF HAZ FF
a4 deid Ux @2 AEAUA W 2AHA &BF Y HA o] o|Fojxo} &
Ho|r},

et # dFE okl R AYstE AE L FEAEES 7Y " AAs
o FU AEAYZH BRE 33, o|FE mechanism-based screening 1 Q)
cyclooxygenase assayS- ol€3} in vitro ¥ © 2 postaglandin metabolism®] F & 4
ol cyclooxygenaseE o| &3t cyclooxygenase $A ] AHE HAslzm, BAHE
Aol diafirs dd BHYEES Eelstn olF ol &3l FALo] gl AdH
€ AHsted ol4¥ F Y& ALHA A7 FaFAct
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5%

O Al 9 4 A|ES9 MolY 9 HXY
olitEY - 810 &4 AU HMEZSY =2 0lxs
k-1

A1Ad AqA

obd Alg R GGAEAN CRALEE A % AEY F d& dAE A
Asla, AEAEE FH22 Aol $4Y HEAYE FHEYEA o AEL
AZANELR o] 883 YU4F YBEA ol§ 7I5AHE FEsnA s

A2d A ¥ Y

1. AY Az 9 77

F 504 FolAte ALAEES YA ARG AXY HHAVE 2
il L ABoletx FH S35 &A%k &% Beckton-Dickenson
9] fibrometer& o|-§-51%v}t. Microplate readert v Molecular Device A]&8 A}
£35t9ld.

2. &4 & 3889 Az

F4 (Sorghum blochon)®] & F&& EYolH £ 02 L1 Aol 5
71E |t old Hell Aghslg 4 20gE€ methanolol] P A3t -4
F71gel S AEE AAsIA DS WMIE HEAY F B ¥ AH
F&tsic EFE9E T2 AXAIAA A8 849 B 115 g& 4% F 4
auct olE gt FEE (1 g)& F 200 ne2| Eoll $8iA|H HAE £ A Yo
i3l ultrefiltration& o] §-38le] Ex1E 3,000 olAt3} 3,000 o8t v}y



ol AgZ AHgstgrh

3. aPTT test & Thrombin time (TT) test

B 100 w9 AE 50 & F 4ol o]l F 100 & Hdtd HH{s 1 T
incubationdt ¥ wlg] 37CZ 7123} aPTT reagentS 100 u0E §32 c}A] J&s3] 3
£7} incubation3}l i 003 M 33tz 100 & 35l @2 F FibrometerE o] &
sl clotting time2 ZAslgch TT testx thrombins} A|E8& 1112 & 4 F
% 8}35| 2 B7} incubationdh(1) ¥ 1% fibrinogen £ (0.2 M Borate buffer) 250 xf
S A3} 3 B2} incubationdH2) F (D 50 S Hsld (2o E3 clotting
timeg £%. A EF &452 5% DMSOe| £aisldon, ethyl acetated> 100%
DMSOo) &afated Algstaich =3, 99 F 283 Aol 3,000 o] ¥
2o] dsled O-sulfation® A|Z] ¥ aPTT, thrombin time, ATII®}E A thrombin A
& 4L £AHstdd

4 vl BME Wi IF

96 well multiplateol] 4] £-& RPMI 1640 u x| & o] &3}od 1.0x10°/well/100p =
ZolFm AEE final FE7t 0.lmg/ml, 0.01mg/meE FoiF i} o}5 ConA 2/
né, LPS7} 20 ug/ml S1A 2tz oiE F 37T, 5% CO; oA 72 A2 wieFslal
t}. Brdu labeling reagentE 10uf/well ¥ 3 10A|ZF ¢ incubation ¥ ¥ FF =&
Microplate readerS- o|-&3lod 450 nmoll A ¢jick. vhi7txl& SCCI3 (squamous
cell carcinoma) cell2 96 wello] 5,000 cel/wel/200ul X2 271 59 7t wjokgh
% ABE 93 oA 2447 w3 ¥ Brdu kit2 assay stk 2 A& 05
mg/n¢, 0.1 mg/mé, 0.02 mg/mé, 0.004 mg/mid] 4 FEZ ZF =& 3 W A3}
ojch. ELISA readerS o] &3l 450 nmolld B =& S43loch

5. st azetegebsE o] 43 224 ¥4

2~5mg 2| | 8& 2N CF;COOHo| Folx AA 7F2E $A3 F 100TA
347 Fot AR F AR T AHE AAsIR FEYE wol At
o deryct AHX IE FHRT 500 poll FedA wF azetEIgAE A
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A}sledc}. MeCNeethyl acetate:}-PrOH:Z = 85:20:20:1532 Z 3pA[Zl gujuloliA A
Alstdel. oF 1217 AARAA ZHEE F7] FollA Ul F oAl & ¥ wE
st Mg F ofdU-Zgdo|E FPog ¥FAH 100THA 1087 7123}
o vehts g e EEEF wlasted gdsigc

6. 14 A IA2eIETRHE ol & T TAHEAH.

4 vlola22 292 AIRE 6N 4t 100 plo] Ho 6417k Ft 98Tl A 7t
A5l £ L 49 AIEE 25N CFHCOOHY S 25417 F3t 7tdsled &
#slolet ool G 045 um S FHAY F nE AHAZelE Y T4
EAst9ch. $492 Sep-Pak Light Accel Plus (QMA+CM) & F3A171 §9 of
AE FAstgdcl BYLS TSK gel SCX (46 mm X 150 mm) 9} Shodex Sugar
SP0810 (80 mm X 300 mm)2 o}-§3te ZtZt Fejsidct A& FHdsld 2
£298& 1% 2<cyanoaceteamide®t WHEAlH HHFAEIE |83l Ay nF
331 nm, ¥W& 3¢ 383 nmoll A A8l

A 33 Ay 9 3%

oF 5052 op AE R dx2HYH EFU AdA AgezH & W
A de HAE Table 5-1, -2, 3o AAlsidcet. A2 NE 7HF 8ol
¥ AL SESt BA ¥ BERA vy px dEHoz EFW As Lol
vetidel 55 AUE FFeln 13A} Ex: AlFHe B £483 EOAc £4F
olgdrt. zeut, HiEFZ o2 A Aol wisiM Ht BAo] o} 2H &
AE o ol A=A WUt A FAY HEE FHF & FEERA o &
¥+ e A2z £4 AEE dYsidd

EF&E 1 g€ ulteffiltrationd olg3sted rolg o ExiF 3,0000] 512}
3,0000148] FHox yrgdeh o] of B kE FAnIZ 3,0000157 41%0]
I 3,0000]4to] 50%cl it AR FFEAAL A FAY & Udes Foldd
3 EY Agarose geldl X A gMe]l S ¢gict oY L £42 E £
289 ol AYBoE FAS UAAY Ex & 447 ARHA g%S
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2 BFT g FEAE EA 4 TLCY HPLC 252 glucosedto] 73 5| of
glucose 2. o] £ Al glucane 2 & 4 g} (Fig. 5-1 and -2). 18{22 HEDH} #
Azt @ 4 ok ZEu, 4 sulfationdbd oF ¥-Abekel wisist 3 gislAl
HA 22 ¢ + Ak  Sulfaionst & W Azure Aol g Qo] FYJ
Hogx -OH7|o) sulfate?]7} 2F ] UFE FTHY 4 AUt ol EA
disted g3m AL4a MZFA i} JF¥FE HEsHt $$o4EE aPTT,
thrombin time % antithrombin I (ATII) 2}&4) thrombin A8 &L o] &3}
oct. F3mAgo e AF}E  Table 54| st & F5F Fye
Aol A9 Y& FA 9FokATL sulfation Fol] Aol Frlst: AL sulfate
717} 43 ¥4 JdFE vlA 4 gdotes AL AAsta ook ol A2 heparin
o] glucosamine ol $l& 3-O-sulfate”]7} ATHI®} Eoldog g3l A&
Rolx Al ujFo] olg} FAlstAHY EE M2 heparin cofactory) heparin
cofactor I} Z&std thrombin A2t 48 B Y 4 Utz Bl

He £dol it JFL& FAs] st Babie B3 wlg NEE AE F
ok Fig. 5-3o14 vehd AN 5 F FE5F F43 {FEA7F 0.1 mg/nl
¥ 5olA lipopolysaccharide (LPS) AFEHE WoAE (2ue/m) LFNA Blankel
vlgle] o Fxo FAL HHow FARHE FoHo|ddcl (P < 0.05). o}
A3 He £ FE5F 43 FEAV B AX FAH FA A S ui
e Aoz 7Y

AXFAe i JFo A ALY MEFE HYEYd MEFO YFolct
Figure 5404 vtebd Aol A beparinolv} 4 F £&5F9 HAF 3,000004
FY9 2 FE (05 mgm)dlAe AX FAo Afz4e RAFD Qx|
0.1 mg/mée] FEolME dHEFol vl of 2ufollA 3uf FEo F7HE BAFT
Ak ol g HE AEF Ao FIF 4P (growth factor)?} TJAo] Y A
My pr) oliY AU dEH A2 E acidic fibroblast growth factor
9} basic fibroblast growth factor’} R s{3 gl Y2 sulfate”|7} x| o
3ol AT ol WAE #A U sulfated] FUE o] PEY & YL Aol
t}.
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Table 5-1. Thrombin time assay using the plant extracts

Thrombin Time (Sec)

Sample ID’ Concentration (mg/mf) Remarks
1 3 5 10
Cont. 344 492 78.7 143.6
1E 443 56.7 572 2139
4E 448 527 52.9 1550
SE 459 67.9 107.0 3114 most active
8E 44 63.9 913 145.0
11E 479 56.4 60.4 2183
Cont. 298 302 37.9 353
1A 455 339 423 36.6
4A 358 344 41.2 345
5A 319 359 38.8 584
8A 334 274 4.4 45.1
11A 393 489 4.2 141.0

*E, Dissolved in 100 DMSO at 10mg/m¢, and diluted with water to the specified
concentration. A; Dissolved in 5 DMSO at 10mg/m¢, and diluted with water to the specified
concentration.

Table 5-2. Determination of aPTT and TT at 1 mg/mé of various plant extracts.

aPTT Assay (1mg/me) Thrombin time Assay (1mg/nt)
S0002A 764 | SO002E 918 | S0002A 455 | SG002E 454
SO003A 709 | SOO03E 678 | SO003A 463 | SO003E 474
SO006A 728 | SO006E 829 | SO006A  47.3 | SO006E 464
S0007A 628 | SO007E 704 | S0007A S04 | SO007E 469
SO009A  64.9 | SOO09E 799 | SO009A 489 | SO009E 468
SO010A 709 | SO0I0E 823 | S0010A  49.4 | SO0I0E 484
S0012A 709 | SO0I12E 854 | S00I2A 508 | SO012E 493
SO013A 400 | SOOI3E 838 | S0013A 508 | SO0I3E 539
S0014A  67.1 | SO014E 704 | SO014A 519 | SO0I4E 513
SO01SA 618 | SOOISE 689 | SO01SA 499 | SO0ISE 458
SO016A  69.8 | SO0I6E 714 | S00I6A 524 | SO016E 473
SO0ISA 714 | SOOISE 773 | SO018A 448 | SO0ISE 473
SO001A 644 | SO00IE 965 | SO00IA 455 | SO00IE 448
SO004A  62.3 | SOO04E 844 | SO004A 358 | SOO04E 448
SO00SA 614 | SO00SE 1044 | S0005SA 319 | SO00SE 459
SO008A  57.9 | SO008E 834 | SO008A 334 | SO00SE 444
SO011A 734 | SOO1IE 794 | SO011A 393 | SOOLIE 479
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Table 5-2. Continued.

S0013A; EC 5o = 44.95 pg/mé
SO013E;, IC so = 7.49 pg/md
TT Img/m¢  3mg/mé 5mg/mé 10mg/me
S0013E 53.9 146.4 276.9 >400

Table 5-3. Thrombin Inhibition assay.

Original extract? Diluted (1:5)  Diluted (1:10) 1:50

(10mg/mf) (2 mg/mt) (0.1 mg/m¢)  (0.02 mg/me)
A2 H) 383.8 96.3 76.9 55.8
IEM7) (H) 286.2 814 68.9 60.0
A o] (H) 250.8 674 724 574
o] (H) 231.9 76.8 70.9 703
WxF 146.9 634 77.0 499

“Original Extract: As DMSO solution.

Table 5-4. Anticoagulant activity of water extracts from Sorghum blochor

Thrombin Time ATII mediated

ivit; APTT
Activity UL (sec) per 1 mg/n  thrombin inhibition
Compounds (units/mg) . 2
of samples (units/mg)
S. blocher <3,000 3 39.97 12
S. blocher >3,000 3 3897 11
Sulfated compound 44 257.3 117
Heparin 150 7197 150

D2 The activity was expresssed as units/mg compared to heparin.
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Figure 5-1. Compositional sugar analysis of the hydrolysate of water extracts from
Sorghum bicolor by TLC method. S-SS, Sulfonated water extract; SS<3, Water
extract with molecular weight below 3,000; SS>3, Water extract with molecular
weight above 3,000, Man, Mamnose; Glc, Glucose; M+G, Mannose + Glucose.

........
.....................

Figure 5-2. HPLC analysis of peutral sugars in the hydrolysate of water extracts from
Sorghum bicolor after postcolumn derivatization
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Figure 5-3. Effects on splenocyte of water extracts from Sorghum bicolor.

Absorbance at (A405nm-A490nm)

Figure 5-4. Effects on cell proliferation of water extracts from Sorghum bicolor.
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A 44 AHE

oF 50F olatel A4 AER opY AFTEZHEH H7] Luit £E4E o4
FE9E Azxsd EEY A FEL FYPidct dFEEY ARAN AY F
=3 A4S BFY F7t Yot olel FF F F4E MY B FE8S
HMxsted FAgo] det Yrgde v AR diEAd 2 AL slge o A
Ho2 glucose2 FASH USE AR £ At} ol cFFel dislo
O-sulfomationg AlZE o ¥ = §o| F7ig e WHY = Yoz =¢ AX
ARolle d¥E F & doke AE HAY 4 gdd $ 2= sulfonationo] o) F
% ool distd Fulolex adp HAx P Le g A7 stA}
Aok Aba "o}



H 6 &
oAy Alg W of

o4&} X0l

I
X W
s E
o Mo

1o
m&i
&r_?.
e @
zi)l'“
Yy
= &

2

0

A 1A A4

AEAL2NEH XA AfAE Fux zxdx Asfzge H4
ol Aaiggo] ¢4 ABAM 21 AAGEE E2lstd &dsta AFAF
o} olofE YEE olf FH5AE dFstiA et

A2d MqE Ry

L zAela Asg 34

2 A" A2 7|7l &3 2l Homogenizer, Sorvall ommi-mixer/
Eyela DC-stirrer; Centrifuge, Sorvall RT 6000 Centrifuge (rotor: H 1000B),
Ultracentrifuge, Sorvall OTD 65B (rotor: T 865); Rotary evaporator, Buchi RE 111;
UV/Visible spectrophotometer, Philips PU 8625.

2. X8 F&
F W75 AR 93 =AU AHAEE PP HEL AL A
ot FYsted FEo| o] &staeh A AEL 77 20g 4 FH3le
FHAA oA FH 200062 MeOHE 713l 25 Y o|4 W3 stdch Az 4
2 10g€ Azl BA AE H 250mt 9 80% MeOHE 7t3lz 25 o4 3
3 3t3, Buchner funnel o | X2 3}5led o4& rotary evaporatorz. £4 &
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& st

FE2E 5 447 & 22 20me o 50% EiOHE 7hsted 2 =9l & A
of AHRElgR, $E47 B AL 20me 50% EOHE 7teted 42 ¥ F%9
hexane 22 #&§ ¥ 50% EOH & utg 7o) apgaiddn.

3. £%elA (Tissue Factor) 2} 2|

Sprague-Dawley rat (813]) £33 o £% 5 goll 20 m¢ 2| 0.15 M NaCl £
(saline solution) & 7}8}3 ice bath <ol 2 ¥7} glass-Teflon homogenizer2 v}
4 3ledct. =4 vl o8-8 2000 pm, 4°C o4 2087 YAEe st AAYL t}
A] ultracentrifuge & 31,000 rpm (105,000 x g), 4°C ol A 1A =44 a3z,
APYES 244 R ¥ AAYH 22 FH9] saline $YR
homogenize (glass-teflon) 3}ed o] 71 & tissue factor (TF) stock solution® 2 A}--3}
et oldl TFY 3+8E 2337 sl 2,000 pm A4A Y (S), 31,000 pm
ALl (pp2), 1 AAY (e A7 234 AEE Hsld TF activity?} @4de
eFstglch

4. 2EAA A4 5F

g HHE ethyl ether vl ¥ 3.13 % sodium citrate 1 m¢ & vlg]
oE FAZIZ AGoA €L A 10 ot GEZ 3ok AN €Y L
Fet2g Age] A 2,500 pm oM 15E dHEAUY F AF ¥R
(citrated plasma) ¥¥21& FAAZA 33l Fetrg APl FZct

One-Stage clotting assay: Citrated plasmag- A}83le] prothrombin time-g& &3
sted TF 2| AL H7tsigdoh Setag AgRE 37°C 8] F7}5 3 plasma
100 g8, TF stock® saline §423 33 A 100 gl (salie =+ 100 pf H2 A
€ BlankZ 3HE 715l 25 mM CaCl; 100 pE H32 HLF APHE F&oll4
AW 7tsl Zi€dym oAl gdaxn s CaChes H7H ¥ Fe S8 o
7tA 2] A7t (prothrombin time)& A low 25 23 WHE Axjsdct

HEFM: szl A 3 250te]o Mo TFE A5t o|AE A8 5%
2 345t ¥ 9 uielellq AL Yol disle one-stage clotting assay & A



Algtglet. ¥ $aA|7te] 1827} € WS 100 % TF activity 2 3l TFE
WA 43 saline Wb @2 ¥ZO SRS 0 % activity 2 3l 7 F o] w
& clotting acceleration % € ©h2 Eq. 1 o 2|8 Al4tslgdct.

lotti eleration (%) BL-A X 100 (Eq. 1)
croting acc = —— .
& ° BL-18

ol 7|4 BLE TFE A3 salinelt ¥%& o}l prothrombin time, A =
TFE ¥20& w9 prothrombin timeoltt BFEE& log scaleE x Zof, clotting
accleration %% y %ol HA|slod standard curve® 1320 o] grapholl4 50 %
TF activity 7t Sl+= TF 9 <& Y2 1 unit 22 F3tgich

" PF: Lowry el sl AFsidch A58 04 meoll 2 mee L7t
F49 (50mee 2 % Na,COs in 0.1 N NaOH, 1 mf 2| 1 % sodium tartrate, 1 mf2]
0.5 % CuSOs5 HXO & &4 = Aol A2 4olA A18)e 7135l 412 T AL
108 oA wAslg ezl 0.2 ni®) Folin-Ciocalten phenol reagent & 7}s}1 1-2%
Woll $83] A3 30%ol4r WAE 750 nm A FFEE ZHsledc} bovine
serum albumin (BSA) €4 0.1 mg/mt - 0.5 mg/moll thsled FAlol] AUAlsl] T
HgFdor Agstglch

5. A Aafatg-o P

A8 F5& 1 #4750 w1 - 1/16 74X 50% EOH & 3|43l A}
S3lddch Eetad AHBE 37°C £8d HAFD €3 100 E 52, TF
stock®: saline §§o2 HE3| MY AN HA sHaAsts A|E £4& 90
10 9 vl&2 v|2] Ho] F22 100 p¢, 222 25 mM CaCl, 100 & 7}3tx
AL F AYHE FEAA Ade] shutsl JlgdAnT oA gz A
CaCl, H71¥ FHE ¥ w 72 A Agion 23 W8 AAsiect
Prothrombin time& ©5 47| o wiel k9] Eq. 1 (47]dl4 BLE TFE 4
A AlE EE 50% EtOH 1 '#91-% w9l prothrombin time, A: TF9} A|E
EE 50% EtOHE 74 9¥3l& w9 prothrombin timeo|th)ol] 2|8 clotting
acceleration %E A4 F ZFEIJHE o] &3l old o] TF unit A4lbstn TF
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o AfE 1% & o2 Eq 2 o o8 At

Bu - Au
1) = ——— X 100 (Eq. 2)
Bu
g7l 4 Au & TFS A8 @4 €3S 92 TF unite]|™ Bus TFat @

de #eo TF unit c}. 73 X% I (%2 FE TF | unit B ICso® T35t}

6. AES =AAA AR £

A% 717lE ©-&3 bl Rotary evaporator, Buchi RE 111, Eyela NE;
Fraction collector, 2110 Fraction collector (Bio-rad); TLC % UV lamp 254 mm; IR,
Jasco FI/IR-5300; NMR, Bruker AM 300 NMR spectrophotometer, UV, UV/VIS
spectrophotometer Hitachi U-3210.

Aley2 o33 . Column chromatography-§ Al2|7}7, Kiesclgel 60
(70-230mesh 7734), Kieselgel 60 (230 mesh 7729), Sephadex LH-20 (Sigma);
Lichroprep RP-18 (particle size 40-63 /m); Thinlayer chromatography &, Kieselgel 60
F254 (Merck art 5715), Cellulose F (Merck art 5718), RP-18 F254s (Merck art
15389). A& F&2 F4E AdE AHgsdn FHEL EF AU Agsig
.

DA FE2 Y E

Lot 1M ¢ FodFolA 19963l AR 33 ster scaber)s A1-431%
o9, Lot 204l & F-ofFell A 1997l At FHAE AHgstsdch A Fe A
Z 3, &2 #A9 vligel A" FHE FHoMldA FUstded g Atz
€ ¢ 7 dZ, VYA 2R Al

Lot 1A= FHAUE oF 40 kg2 SAUs F&Fo 2 dgL&2 2F ol
23 W& 2&sdq v FEEE Y F FREIE, JAWolHHolE,
FEE R E M E8E Ao A7 FEsigc 7 #£Ye did x3elx
AHEAAE EZU A FEL 7HEA EYOA g Ago] Regdoenz
dotMelolE 144 $8E T 184 FY3 et F5n REs v}
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4 Yol disld BAHAHE B E AAsoc

Lot 2 o~ A3 40 kgd 4% ¥ Y&bg 31 2 33 2239 g
FE5] AL E Fol % 50 % APEo] A5 F sl 28] of FHslgct B
gE X3 B F£EF 1,400 g oRHE FEEF 105 g& H2Y3, TF AHsH249
total activity7} 4 2 ¥ && 23 F F58 dis el A4 st}

2) didE FEFY FEE MEEYo 2N ZAAA AN B4 ¥

&g 7hg 289 azetrady: FEL 73 £ oF 200g8 silica gel
7734 o utHste] HAXF F silica gel column o] P FET IS WYL
10:1, 31, SR IXEWE&E 3:101, 151025 223 wWggEs 2
$EA2c. TLC $i¥ ZHol wel 5719 fraction® & o] Zbzte] s B4
&+ &Xs9ch

FEE M2EY SR F AsBAel & Fr. V & wg-E& £l Sephadex
LH-20 chromatography & 33| d}E-3}%l3 Zt&o] & FrV-1& o|YolAle] o] E.uj
& 24 10:2:1:1, 7:2:1:1, 5:2:1:1, 3:2:1:1 $o0 2 silica gel 7729 column Aol
A $EAAH 92 FrAK & 117) 235 Fr. F 7} &zt &o]| 73l Fr. F& t}
A 30 % olg& 842 Sephadex LH-20 chromatographystei & Aol 743t 2
A ‘g Fd3dd

Fr. G| acetylation: Fr. G 3.26 g& pyridine 30 mloll %o]3 acetic anhydride
20 ME 7HE F BF o g A ol %o Fr. “e"% A acetylations}
o TLCY o standard® APotcl. Acetylation® Fr. G & silica gel 7734 ol A
chloroform, CM 100:1- 10:1, methanol &v} 2 chromatography3}ed “e}” &} & 2
4g dux sl

Fr. €9 methylation: 40% KOH =2} ethyl etherr} =71 ZetAzo)
nitrosomethylureag i 60T A5 H3led -2 diazomethaned Al ol 7}5}o
methylation A} c}.

3) vledd #5289 Y& M 2y 4 st5Eao 23 aglycone &)
FE B8 37 g o 60% l4-dioxane 240 ml F X3 A4 40 md & }st:
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100T o4 4 A7t @57 Al7ldA b3 Ao o2& 5535l ethyl acetate
8t B3 ¥33}3, ethyl acetate ¥¥-8 silica gel 7734 column © 2 23] ul33ld
e AlZc

4) v FEE F ¥ ¥ Ambedite XAD-2 hydrophobic column
chromatography
MEgd 389 F JHEEYUE Ambedite XAD-2 o FAAINE F, 50%
MeOH, 90% MeOH, 100% MeOH, acetone 2% 254 2 28] xtg8g 3
stet.

5) Heg X3 F 2582 £XA4 AdAE AEY ¥

FRe X3 B FE5F9 SR P92 £33 F 2328 olHEE 31,
8 ¢& JteiA A Fr.Dat 7HEA FEE Aa FHEAARE R oA ojMEE
8:1, 225 t& 7}t JH8A FE Fr D3 HHE Gt (Scheme 1). o] HA
o] wigkg 7}goly oz HHdA 4 (Fr. O : 209 g)ol s HajA LS &
Fg Az Fr. 07t Asfjggo|l Aok Fr. & 30 % oleL £ Sephadex
LH-20 chromatography € 43] W& A st TFE H7bslA] o2 €39 S}
2 ARAFE 2709 F8 (BL137g BL2:15g)3 TFE Adsle 2749 38
(ACT1:9.6g, ACT2:8.2g)% %13 BL13# ACTIo W& 9A ¥2& Axst9ch

ACT 19] ¥#2; ACTIZ TLCSt 42 #ql 3uX 50 % g 402
Sephadex LH-20 chromatography®}, S22 ¥ Z:0ghg 5138 Hx AL 47}
Yy Z2IECEESE 15:10:257x]  SojE dled silica gel 7729
chromatography §t ¥, c}A] S22 X E:oleh& 824 60:30:2:10 £vi 2 silica gel
7729 chromatography st TFE H7}elx| @2 ¥ $aALE dFA7E &
A @LH TFA# Ao s 28 (ACDE ¥ 4 AUt Silica gel 7729
chromatography | 4| -2 BL3} ACT #¥& 5&3icrl 8 Hrlsid @ HAe
Ao o] A& b4 50 % wigE S iR Sephadex LH-20 chromatography3}od
BLEZFE TLC Aol ©d2 RBole B4 "Li"& o olodis} R} NMR %
A& A4 skgic

62



BL 1 9 ¥&; BLI2 223598 5% HA FAHE s47HM &
22y oeE 151025 7x  Lui2sled  silica gel 7734  column
chromatography ¢}, 50% o234 50% wighg &2 Zt7t silica gel LH-20
chromatography & Al 3}ed plasma recalcification time& HFAI71E 4 (L)
dsdct

6) ACT1 oA ¥2i% A8-E4 L9 methylation
ACT1 oA Eelsl, TF & FHolstA g2 plasma recalcification time2 |34} 7]
= 24 LS Ao A e o 22 w2 methylation A Firt.

7y L8] Ab7brafol] gk o] #al

B4 L, £%& dolMe 2 e s ey £ & vhsln oA3sl
o AAYoll AgCOE 7H3td FEA At Hasted Y E FH3lA 50% WP
<g 71tz oAl dHsle Agg ZF ZEFFH A cellulose plateo] A
pyridine:EtOAc:HACH,O 36: 36:7:21 SvojeljA{ TLCY ¥ aniline-phthalate 2 4§ 3}
of #elstdd.

8) Ly, BL2, ACT2 & ¥ ¥7t3¥-8

L, £%o) IN NaOH & 7}t 95Tl A 30%7 ¥535te 7194 % pH 3
o2 9im ReEER FEsld FHsln vivbE MR ES Ak dA B
gls) Fotd BL2 & ACT2 fraction & 4% 3l 22 who g stisystg
c}.

9) BL2 &7t 22 methylation

BL2 ¢} ACT2 & 8 o] HENFE#HT F vigE £o42 Sephadex
LH-20 column chromatography & AlA|8l3 o|&& Z}Z methylationsled CM 10:1
£} 9} EtOAcMeOH:H,0 8:1:03 $vi2 Alelst A #yazoiraetals A
& acetonitrile:MeOH:H0 1:1:0.5 £vj2 3 2oty 3td ¥ major spote] ¥
g JAE A=stslch



10) 4 23, A= H, 42 39 vin

A &3 (100g), AE A @6g), 4 FA (100g, HL vlHH (100g), AZ
sl 3 (100g, atobd AEY E WIS (AX B3 Ax v|AHAE 80 % v
©2)Z YAS] 2258 T22XE, $UL, B2 LUs & AR Fue
8o o) TF A28 £45k3 TLC paneng wlwsigich

7 wlguge] 2YUAA AHAYE 2o

) 7171 2@ A]eF
7170 R Aok FHY Eeld AHEE A FUsch ABEE shdelA Al
8| & (Amaranthus deflexus L)& *H838+ch.

2) AEY FE R E

dujdges Fulg of 544 g& S5t dEZ 2 33 WK F2EY ¥ 55
sl 223X E, dldotAHolE, ¥ && % & M4 EHE Ao AR 5
stadch. Z Byl disted A HRBHE FHY A} 2 A FHAA
74 Agol Balgon ¥ES FolAE Aol T AAE Ry x|y
o Zaol] atet At E8lF 375 kg€ S} FEF| 1 Y€ 3
2 2704 33| g F& F 55l & M8 ¥ 784 £ 2o
Z4zre] B8 disted BPH4E FelE AAFHA

3) ¥ JHEEgo gy A AHBAY 2 £

e 71424 PAY F: FEL M4 8 oF 101 gof] wigkd 1L
& 7tsted S8t ¥ AFstd AAgs FQAFE sk AW A Yl
oA slegE vt Aakste RS WNEY F AYY @ JH ¥A4E F
Jated zgol Y dGE A AHYE FFdd e AYIHAA (Fr
I-1).

A7t azeteadg: degd 784 £Y (Fr. I1) o 80 g& silica gel
77340 HbEdled HEE F silica gel columnol] 3 FEEIXFWGEE 201,



10:1, 5:1, 222X S082:8 3:1.0.1, 70:30:4, 15:10:2.5, 10:15:25 ¥ 80% v gt
<2 A2 £5A2ck TLC Aol adet 5709 fraction® 2 & F zp7be] A
HUHS st 2HAol MY ¥ FZIEIZ WS 51 W FZIE S
25 70:30:4 #89 Rl & Aysigct

Sephadex LH-20 A 2vlE 1 5]; Alelslad z2eieau)e] Hal Jojx
o] £8F F8Mo| 71 52 F22IZTMES 511 ¢ 222X et
70:30:4 53] 2] Sephadex LH-20 Z 2ol ¥ 12f3) S Al A|3}gdc}.

4) +44 FYozHH AHEA HE ¥

MgS H4AEASR HA el 544 F¥o e ogeg stelo
PAG §F Astd FAY3 FAFE Feistdch A AAY Fr. O-DY
AR Fr. D290 224 b &g 7tstd oAsts AP LS HAF F Fro O
-1 ¥ Fr. 02 249 A4 @ Ade BA4L EAslA Ao J3 vighs 7}
$4 A3 (Fr. O-la R Fr. 22y A7 F&35td Fe& DHsiqct

A7t azeteadH: 84 LY AN oeE 7HEA 23 (Fr
[I-1a) 2f 353 g& silica gel 77340l Ht&H3ted HEFE F silica gel columnol] ¢ 31
2223 3ehe 51, 222X 20628 3:1.01, 70:30:4, 151025 X 80% ©
©E2 xE $&5AZch TLC Ao aiet 5749 fractione & e ¥ zhzho]
AHNBAE 5Hsld FHAMo| 71 & S22 XE YRS FE 70304 YRo 2
e & Aysigcl

M A LH-20 Z2vlEad3; Fr. O-1a9) A2istA azoleawyse] A
B dold Az BEF 8] MY £ F22XEWEE 70304 YR
Sephaadex LH-20 . 2vlE1ai3& AAlslg e £ Fr. [1-2a oF ll6g: #2
ZHoll A Sephadex LH-20 Z2rtE 1 & A stqgch

A3d A o 2@

L z7ex Haztg A
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£ 14759 A$A4E HAHAE obS Table 61 - 69} 233, TR
g Aol vig A AL ICHTF unit o] B A8 FAE 71822 AY
2 0124 mg <9 0.159mg, Z#A 0202mg, 7MY 0.250mg, °}% 0277mg, BEHE
0417mg # F&FY FAE 7IE22 u|EUEY odotMHole £8 139 ue
olgict. o] FolA HAUER u|FUEe d& 2ALAUE e Axsiodch

2. Y =AU AsAHE £

D ugE £E29 Y

g FEF 168 $5% F Z2231F 7184, Aot s184,
¥ A % 44 $820F e F A FYEY AU AHEYE &
B Ae obF Table 673 2ot AAFAHLS F&& 7 EHAA M 2
A vepton] 1 thgol EtOAc 7H&-F Yol

2) 39g JHEEHY AHEl Y ¥

FES g2y azexagy: 7Y JHSEYE Hstd column
chromatography 3} chloroform:methanol:water 15:10:2.5 §vjollA £% 53 (Table
6-8) Sephadex LH-20 (methanol &vi)ollA = E7|o| $& =i} (Table 6-9). o| A
ol A silica gel 7729004 ool A glo] E vl eh-g & F4F 10:2:2:1, 7:2:2:1, 5:2:2:1,
3:2:2:1 Swi2 z2olEely] b 7:2:2:1 3 5:22:11 Lofelld L&)
(Table 6-10). Fr. A-K 9 11/} ¥&8F TF AL E-J oA vlad 34 Jg
3 Fr. F7} v zhgo] glow, FJ olME TFE AvbsiAe €49 a4zt
(plasma recalcification time)= AFAHA7t Ul 25 Fr. H 7} 7b3 dAF a3}
At (BCso=298/100p¢ plasma). Fr. Holl 4l TF A& 2}-80] e x| 9232 o o
FENZ TF A8ia4S 7tele A3 822 Azdc 1% 71 2gol 7
3 Fr. F & Sephadex LH-20 2 2 chromatography (30% EtOH) sl TLC Abell A
GYR Bole & “e” & Aich o] EUE TLC 3l CMW 15:10:2.5 &) o}
A ReAl 04 Bxo vpom BEgEAhE 311 $ololME ReAl 05 AR o
$tct. Liebermann-Burchard ¥hg-¥Aols UV 4+ gl 825 Wio] S &
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Aoldet. EF o] A9 TF M3 A4 ICso=0.554¢/TF unite| A2 F2lo TF&
A7 ebx| e A9 A7t (plasma recalcification time )& DAA|7| o]y
50% <4 (clongation)A|7]= X ECs=27ug/10044 plasmao) 3ich kTable 11).
“g}” of IR ¥ 'H-NMR &4 Z3E Chart 1~2 o 2t}

Fr. G, fr. e 9| acetylation % methylation: Fr. G = %f&o] Ar}s] glgle
B2 G & acetylationr]7] &, acetylationA|Z) “2}” 2| major?} Z& &L silica
gel column 2 ¥2i5ted GA8E U o9 R ¥ 'HNMR ¥4 Ze chan
3~4 &} Zr}. PMROAE §2.0 ppm oA acetyl 7|7} Y2 2 2 acetylation
"greg selsglg. “g” & methylationo} & SHx|gFgtes oA “g"s}
BEol & Hx @3 4t Fol TEEoolut B X222 metylation A of
el 22t & Molx| ¢kl sjFe] Aoz st “e"E acetylationo] A&}
oo acetylation® & TLCa By o2 719 spoto]m 2 Alelyl A agotE el
3] AAl ¥ major spot tHA] methylation # ¥ Z 22} NMR dataZ w| o Mo}

“Pre e5A e 9 & AT

Mgd 2559 ¥4 7HE 299 4 st EE: AL ‘e 7 4}
Fdeg #ds2: Fubg ey UFE A st Es st 1 aglycone &
golstzat stk A ZtgEE F ol™olMHolE F28 ol EHE CM
Eg4v 2 silica gel 7734 coumn® E %23l oleanolic acid®} echinoystic acid
standard®} &7 TLC3Y CM 30:1 £vlollA oleanolic acid®} ofoll Fo]of
echinocystic acid”} &&= olE34 7 ot& 4 7§ major spote] TS
ot 4 3l o] F oleanolic acid Bt} ©f v]ZAe £ 74 spot 52 aglycone
o] obd oz AZtsl:, echinocystic acid BlZ U spotd wighE SviE
Sephadex LH-20, hexaneEtOAc 1:1 &3 Alelztd Y, oidg vz g4
RP-18) Z2ntg ety sl ¢&5¥ 5192 NMR ¥4 234 hydrocarbon chain
TA2E RYLoZA aglyconeo] ofym xjubite 2 FZsgict =g CM 10:1 o
A $&sle vl FA4o] & aglycone 2 TF & &t-go] UU2™ o|RE )4
CM & &£} 2 silica gel 7734 column® 2 ¥2lsle =L EAL Fasig o o
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B 9] ICs=34.9u¢/TF umit 0|3t o] AL CM 51 £912 TLCY of Re A
0.5 ¥ol viebyich

3) ®ge FE2E2Y B F¥Ue Ambedite XAD-2 hydrophobic column
chromatography
Ees £&89 B M4 P2 A3 Asizgol o= Amberdite
XAD-2o) &2 F E, 50%, 9%, 100% veg, olHELT L£5AHE o
ko] FAHA g £7lo) Fol £E=H Ut e E 9% 2ol
7} wol &5 it (Table 6-12).

4) Febg T3} B FEEENE 2AAA Ad4E B 3

olME S42T FI: Lot 1o4 FHY vgdE FE5E2 b Y4
Tissue Factor (TF) A& #}8o0] elgon] o|& silica gel 3} Sephadex LH-20
chromatographyoll 23} TLC Aol A @ UE Hol FAo] & saponin® 2 F 5|
E TF A& 24 (ICs0=0.55ug/TFunit, ECsc=27ug/100f plasma)g F2|stg ot of
€ methylation A2 Ha GUdEHo| oldg & F U} F FYUAME 4
23] TF s zrgo] Yepdow], get4] Lot 204+ H¢g 23 & £58 3
of FAo] & AlZUE ol dux syt FE X3 F F5F 9o ME
ot g F23HS o, FEE X3} F £F559 TF ANEA ICod 30ug,
total inhibitory activity unitS 4.67X10°0| T oEtg &5 FC AHVAY ICo
21.6u¢/TF unit, total inhibitory activity unit2 5.0 10°0]9] 2.2 2 total activity?}
E FEE d& #£el& A=stdct (Table 6-13).

Fehg ¥8 B FEF F oMEE 310 F1EAols oM EE 81 HA
sh= ¥ (Fr.O) (Scheme DollA TF Asjxt-go| ZA el (Table 6-14) of
Sv) 28 AN olAE M8 BHE, B AE, Fo19E0] Wel AA ¥
Aoz Az "ot Fr.O€ 30 % @S-8} 2 Sephadex LH-20 chromatography 5}
Y TFE #7bsixl o& 839 $3 e dFA7= 2709 #8 (BL13T g,
BL2:15g)%t TFE AN&isl: 2708 28 (ACT19.6g, ACT2:82g)% Uz (Fig
6-1), BL13} ACTI1d dis] WA Eelg Azt



ACT 1 & 2 Hal =gAHE ACTIS 50 % gk £uiZ Sephadex
LH-20 chromatographysle] thAl TFE H7istxlge @49 $aA-g A4l 7]
= AL A#fAE 24 (ACDol ¥sdn ACTE F22XF S 51
2e Gz AL FdsiHA F2E2X 2R E 15:10257t7 £o12 sl
silica gel 7729 chromatography3t H3il CMW 15:10:2.5 8] 2 elutiondt F 3 ol 4
total activity®] °F 70%7} 3]s it (Table 15). o] 38 ZFz2x2oveke:
E:£4F 60:30:2:10 28 2 silica gel 7729 chromatography 3}, BL 3# ACT & ¥
glstgd oo BL 3} ACTE silica gel plateo) 4| ¥ebg:24HE 3:1:1 £ TLC
e = AR R A 05 FZM wWile ZFHsA Jehd: BLe
chromatography & 4 Al & #vbc} A4 BL# ACT ¥ £AZ cfy]| Hejsls Ao
2 ol § F of  EAdo| t&E A= Wsle HSAE dckzm A"
BL# ACTE w&3ich7l B8 #rbshd 8 A4E dAsidn dyPesides
o A& FAsAck o] ¥ YWF BLE 50 % vY22 Sephadex LH-20
chromatography 3tod t}4] P sted TLC Aolld DUZ Bol: 22 "L,"g Ao
s 282 &5 [C=037 pg/TF unit, TFS A bslx] 4 ¥ S A7t
£ d4A7l+= HYE ECsoelongation concentration)=29:g/100u¢ plasma® 2 TF A &}
A4x ZshA vetdez g R NMR #4418 AAsld F2& F4sta4 sl
et (Chart 5~7). CMR 24 HAE Nagao Fol R1§ echinocystic acid
glycoside 4278t wliwsled 30 7§ aglycone ©47} X5 EAFYE s
och (Table 6-16). =3 PMR H#AZ E o Fo] o 7§ o33 & & 4
o ct.

BL 1 o ¥ Astd 77342 A 2ZvtE2dH ¢S o CMW 15:10:2.5
Lol $&5=HYD F M9 major spot & Bt o] E2 ACT 14 &l
ACTS} BL3t & o2 A7t o] ¥¥& 23] utE sl Sephadex LH-20
oA 50% We-& Sz SE5AI71Y FAHY spote]  FeSrh ojm e
plasma recalcification time <E74H "L."9l PMR 3 CMR spectrum 2 chart 8~10
B AR L # L Atololl FHI HolE Holxl ¥kt @y} L: plasma
recalcification time V4 &7t A3 (ECs=2212/10048 plasma) TF <& 2t&-& A
el dskrl. @ebd ACT1 o4 922 Ly 2 TF A&a43 plasma



recalcification time 428 F7lx X5 JEeldeod, BLI o4 d2 L, &
plasma recalcification time ¥g%Hg3t vehllzg L 3 L, & @Y EA o] o}yH
v, 28 L % L& 2 E380] obd sisAE 9leh

L1 9 methylation; L, diazomethane® 2 methylationd] 3\, silica gel plateoi]
4 CMW 70304 &2 AAAZAEL o ReX7F 05 FEoll Eolde 2749 E4
2 Yo methylaion® Z1& oA ¢4 Feldtes ol skt o] AlZUEL
2] 2AE AA doict AL F ol EAE Felss Aoy Bol {Ag o
A2 dEel Fol EAAY 1 F Tt & R Hile Aol Ue
Rezg 78 n e4Eald olgel Uk

L o] A7bpEd: LE A 71488 F oleanolic acid 2} echinocystic acid X
ZE3} §A TLCH £ A} aglyconed echinocystic acid® #orsigdcl. =& o

F4 A ZHEES TLCH ¥ A FAGL rhmnose, xylose, 1&|l1
arabinose == mannose’} ¥<¢1%¥|2) ¥ glucuronic acid YA NME F& st kx|
ub okzte] Exo] Mo D 2 glucuronic acid7t FHEUS FtS5Ael Ugm u
et

BL2, ACT2 ¢ ¥E7145849: L, BL2, ACT2& ¥ ¥ 738 & 29 TF
A 242 27t ICs=0.132/TF unit, 0.084u/TF unit, 0.544g/TF unit o}
CMW 70:30:4 $oi & TLCs ¥\ L, BL2, ACT2 o4 &% & R=025 &
2| F782l major spote] +ebitr).

BL2 2} ACT2 ¥¥ 7}-Es1 82 methylation: TF A& &8o0] xlx 9
¥ JteERE Foksl2 2 BL29F ACT2 ¥¥ SRS L4548 3
2l8t51xt, BL29} ACT2E olgh28v) & Sephadex LH-20 chromatogmaphy & 3hod
A& ¥ methylationA] 7] 12, CM 10:1 £e§g Alg|7l7 z2eleaets] g A4Als
o F702 major spot A9t CE& ¥egl3lgd EtOAcMeOH:H 8:1:03 &1 ¢}
Al Adglshd azeteaedE AAstd ACT2 #& 7t5-Ed S Cot thal
B2t C2 Eisglcl. A%t C& AcctonitrileMeOH:H,O 1:1:0.5 £o12 g4 @y
azute ey st YA st
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Aster scaber 40KG
BuOH saturated H;0

[
extract (1.4kg)
acetone:water(3:1)

supernatant 1

supernatant 2

supernatant 4

ppt 1
|acetone:water(82 1)

|
ppt 2

IMeOH

]
supernatant 3 ppt 3
|ether ‘—'—

‘ Fr. M
ppt 4

Fr. O

Fr. 1

Scheme 1. Extraction and solvent fractionation of Aster scaber

Table 6-1. Tissue factor inhibitory activities of some samples

|

marc
EtOH
extract (105g)

Sample ICso (2 g)/TF unit
1. strong activi
% (raw ) 0.250
g (w ) 0.848
WE (aw) 0.565
Al2A (aw ) 0.340
o} (raw )’ 0277
3 (raw ) 0.124
Ad (raw ) 0.620
2. weak activity
Wol (raw ) 1.33
42 (raw ) 455
e ( raw, peeled ) 1.07
EgA] ( raw, peeled ) 1.27
& (raw ) 2.
ol (raw )’ 1.0
A7} (raw ) 1.83
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Table 6-1. Continued.

Sample ICso( 2 g)/TF unit
EUlE (raw ) 1.43
H&e] (raw ) 9.5

3. no activity
chAlul (dry ) NI
T+ (naw) NI
Aele] (raw) NI
T4 (raw ) NI
ST (raw) NI
&% (naw) NI
d2 (raw ) NI
< (raw ) NI
Z4 ( boiled NI
AAHEY ( raw ) NI
FIYE (raw) NI

* Weight as plant material itself.
Hexane layer was separated and removed from 50% ethanol layer.
NI : no inhibition detected.

Table 6-2. Tissue factor inhibitory activities of some samples

Sample ICso (mg)/TF unit
1. strong activi
Dy
A (raw ) 0.202
AEE (raw ) 0.417
B0 ors (Craw ) NI®
2FY (raw ): NI
& (raw ) NI
v 5UHE (raw ) NI

Weight as plant material itself.

*
. Hexane layer was separated and removed from 50% ethanol layer.

NI : no inhibition detected.



Table 6-3. Tissue factor inhibitory activities of some samples.

Sample’ Fraction [Cso( 12 2)/TF unit
strong activity
LI EtOAC* 1.39
weak activity
EUE EtOAC? 110.7
g7} F3 785.7
no activity
AgH T3 NP
o}% 5 NP
FUE +3 NP
3 % NP
AFe *F3 NP
vl g Hexane® NI°
%o} 3 NI°
%o} Hexane® NI
o} F3 NP
A= 7] Hexane® NI
K¥-2] 7§ o} Hexane® NI°
A EtOAc? NI
Hydx EtOAC? NI®
Hax Hexane NP
1E 7] EtOAc* NI
1g#7) Hexane’ NI°
Aol EtOAc* NP
A$Aol Hexane’ NI°
BT EtOAc” NP
AN Hexane® NI
A7 o] EtOAC” NI°
A7l Hexane® NI°
ol EtOAc® NP
o] Hexane® NI°
A EtOAc" NI
Al A Hexane"® NP
uj 8 EtOAc* NI°
L B Hexane® NP

* EtOAc : Ethyl Acetate Fraction. ® NI : no inhibition detected.

¢ Hexane : Hexane Fraction

73



Table 6-4. Tissue factor inhibitory activitics of some legume, cereal, and seaweeds

Sample’ Fraction ICso( ¢ g)/TF unit
strong activity
¥ MeOH" 0.71
weak activity
FF 66% MeOH* 833.3
no activity
v 66% MeOH" NI®
13 MeOH* NP
FF (X)) 66% MeOH" NI°
FF MeOH* NI
B 66% MeOH* NI°
e MeOH* NP
A2 66% MeOH*" NI
e MeOH* NI
&) 66% MeOH" NI°
g MeOH® NI°
3E 66% MeOH" NI°
&3 66% MeOH” NP
&3 MeOH* NP°
X 66% MeOH" NP°
R 66% MeOH* NI°
T BuOH® NP
FF EtOAc® NI
¥o| 66% MeOH® NI°
2}z 66% MeOH* NIP°
713 66% MeOH® NI°
=55 66% MeOH" NI
+ 66% MeOH" NI°
+ MeOH* NI°
EIE- 66% MeOH" NI°
& MeOH* NP
A& 66% MeOH" NI°
olg&ujg MeOH* NI°
3 MeOH* NP
vt2j MeOH* NP°
® MeOH : Extraction solvent. ® NI : no inhibition detected.

° BuOH : Butyl Alcohol Fraction. ¢ EtOAc : Ethyl Acetate Fraction.
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Table 6-5. Tissue factor inhibitory activities of some samples

Sample code ICso / TF umt (ug) Remarks

S00013A 0.82 B
S000 9E 0.90 B
4E 7.5 C
14E 6.0 C
S00013E 3.6 C
S00016E 6.5 C
8E 10.0 D
15E 40.0 D
12E 10.0 D
9H 10.0 D
1E 20.0 D
5E 1.0 D
6E 13.0 D
2E 50.0 D
10E 20.0 D
9E 20.0 D
11E 50.0 D
16E 80.0 D
6H 55.0 D
8H 20.0 D
16H 70.0 D
10H 200 D
S00015E 20.0 D
S00014A 70.0 D
S0002A 50.0 D
S0001E 15.0 D
SO0004E 20.0 D
S000SE 20.0 D
S0002E 30.0 D
SO006E 35.0 D

Activity > 100

1H/ 4H / 5H / 12H / 15H / S0005AE/ S00014E

No Inhibition
3E/ TE/ 2H/ 3H/ TH/ 11H/ 14H/ S0003AV S0001AY/
SO004AL/ SO0006AL/ S0007AL/ SO008AL/ SO003E/ SO007E/
S0008E/ SO00011E/ S00012E/ SO00018E/ S0009A/ SO00010A/
S00011A/ S00012A/ SO0015A/ S00016A/ SO00018A
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Table 6-6. Tissue factor inhibitory activities of samples.

Sample ICso p g)VTF umit
weak activity
SUOOGE 4.12
SUOOSE 3.09
SUOI4E 27N

no activity

SUOOIE/ SUOOIH/ SUQO2E/ SU002H/ SUQO3E/ SU003H/ SUOO4E/ SUOO4H/
SUOOSE/ SUCOSH/ SUOO6H/ SUGOTE/ SUOOTH/ SUGO9E/ SUOO9H/SUCIOE/
SUO10H/ SUO11E/ SUO11H/ SUO12E/ SUOI12H/ SUO014H/ SUO1SE/ SUQ1SH/
SU016E/ SUO16H

Table 6-7. Tissue factor inhibitory activities of the fractions from methanolic
extracts of Aster scaber.

Fractions CHCls EtOAc BuOH HLO
extract weight 208 0.6 3.52 9.39
(8
ICso/TF unit 472 25 10.3 548
(rg)

total inhibitory  0.44X10° 024X 10’ 3.42%x10° 1.71x10°
activity ( IU )

specific activity 021x10°  04Xx10° 0.97%10° 0.18x 10°
(IU/g)

® 1 unit of inhibitory activity ( IU ) was arbitrarily defined as the amount
of inhibitor that inhibits 50% of 1 unit tissue factor.
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Table 6-8. Tissue factor inhibitory activities of the fractions separated
from the column chromatography of the butanolic fraction.

Fractions BuOH [ ¥ i v v

weight (g) 200 0.5 34 66 100 1.5

ICs/TF unit 10.3 » 34.6 - 7.6 -
(1g

total inhibitory  1.94x10" - 983x10° -  132x10 -

activity ( IU )

specific activity 9.7x10° - 289x10* - 1.32x10° -
(IUg)

® 1 unit of inhibitory activity ( IU ) was arbitrarily defined as the
amount of inhibitor that inhibits 50% of 1 unit tissue factor.

® no inhibitory activity detected

Table 6-9. Sephadex LH-20 Column Chromatography of fr.IV

Weight(g) ICs/TF unit(ug) Total TU Specific activity(IU/g)
V-1 384 35 10x10° 2.86x10°
v2 1.61 - - -
V-3 409 - - -
V4 0.3 - - R




Table 6-10.  Silica gel 7729 column chromatography of fr.IV-1

. . . .. ACﬁVitY ECs
Weight  ICso/TF umit Specific activi
(Sh ) Total U (Ulg) vy Recovery (ug/100u8
(%) plasma)

A 0.57 - - - . R
B 0.51 - - - . -
cC 038 27 0.17x10’ 4.5x10* 0.17 800
D 1.3 13 1.0x10° 77%10* 1.0 1000°
E 2.06 54 3.8x10° 18.4%10° 3.8 250
F 2.19 09 243%x10° 111.0x10* 243 42
G 326 245 133x10 40.8 x 10" 13.3 84
H 084 - - - - 29
1 408 1.55 263%10° 644 x 10 263 66
¥ 1.01 2.7 3.74%10° 37.0x 10° 37 44
K 0.72 138 0.52x10° 72x10° 0.52 2000"

Table 6-11.  Sephadex LH-20 column chromatography of frF

Weight  ICso/TF unit Specific activity Recovery ECso

Total U

&) (ug) (IU/g) (%) (ug)
7} - - - - - -
1} 019 - - - - -
t} 003 - - - - -
g 059 0.55 1.07x10° 1.81x10° 44.0 27
v} 046 1.59 0.29x 10° 0.63x10° 11.9 26
v} 016 0.89 0.18x10° 1.13x10° 74 35
A 0.07 - - . - -

Table 6-12. Hydrophobic column chromatography with Amberlite XAD-2 for

aqueous fraction

Weight(g) ICs/TF unit(ug) Total TU  Specific activity (TU/g)

Total applied 10.7x10°
50%MeOH 5.61 2.16 26%x10° 046 x10°
90%MeOH 3 0.63 476 x 10° 1.59x10°
100%MeOH 1. 14 1.36x10° 0.72x10°
acetone 0.09 0.77 0.12x10° 1.33x10°
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Table 6-13. TF inhibitory activity of Aster scaber extract.

Weight(g) ICso/TF unit(ug) Total IU
BuOH-sat-H,O 1400 30 467%x10
50% EtOH 105 216 4.86x10°

Table 6-14. TF inhibitory activity of butanol-saturated-water extract
of Aster scaber .

Weight(g)  ICso/TF unit(ug) Total [ SPeCific activity
(IU/g)
Fr. 1 95 5.3 179X 10°  0.188 X 10°
Fr. I 209 52 402 x10° 0.19% 10°

Fr. M about 500 mi - - -

Table 6-15. Silica gel 7729 Column Chromatography of act 1

Weight ICso/TF unit Specific activity Recovery

Total TU

() (ug) (IU/g) (%)

act] 2 0.73 2.74x10° 1.37x10°
CM4:1 0.14 18.1 0.0077 X 10° 0.055x10° 0.28
CM3:1 0.19 0.89 021x10° 1.1x10° 7.66
CMW3:1:0.1 0.2 0.84 024 x10° 1.2x10° 8.76
CMW15:10:2.5 147 0.76 1.93x10° 1.31x10° 704
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Table 6-16. *C-NMR chemical shifts L, compared to the aglycone
moieties of echinocystic acid

Carbon mumber Nagao et al. compound L,
1 388 399
2 26.6 269
3 89.1 90.8
4 395 402
5 559 57.1
6 184 19.3
7 335 33.7
8 40.0 408
9 47.1 490
10 36.9 379
11 23.8 245
12 122.7 123.8
13 1443 144.5
14 42.0 426
15 36.1 36.4
16 73.9 740
17 494 50.3
18 414 421
19 47.1 476
20 30.8 313
21 35.9 34.2
22 321 318
23 28.1 286
24 16.9 17.2
25 15.6 16.2
26 174 17.9
27 270 273
28 175.7 177.0
29 33.1 334
30 246 252

Table 6-17. Solvent fractionations of Aster scaber and Solidago virga-aurea var
Boiled-Dried

Boiled AS. Boiled SV. Raw AS. SV Dried A S.
100g 100g 100g 100g 46g

extraction o OH MeOH MeOH  80% MeOH 80% MeOH

solvent
extract wt(g)  2.66 162 338 29.59 1228
CHCL fr(g) 046 0.4 041 42 1.03
BuOH fr(g) 039 045 0.96 232 232
H,0 fr(g) 1.59 0.83 252 2228 8.93
ICso/TF unit . 93 298 33
(18)




Table 6-18. Tissue factor inhibitory activities of solvent fractions from methanol
extract of Amaranthus deflexus L.

layer wi. (g) ICso hmit (ug)  total activity (X 10%)
Chiloroform 427 - -
Ethyl acetate 1.08 - -
Butanol 2.65 36.60 072
Water 6.81 2195 310

Table 6-19. Tissue factor inhibitory activities of solvent eluates of butanol fraction
from silica gel column.

vol. wit ICsofunit total activity
eluent

@) ® Wt g) X 10%
a CM 201 3 16.59 - -
b CM 10:1 35 20.0 - -
¢ CM 51 935 29.17 7.11 4.10
d CMW 75:252.5 10 19.5 8.68 2.25
e CMW 70:30:4 9 5 1.37 3.65
f CM L1 11 3 2.80 1.07
g CMW 10:15:3 35 6.39 185.7 0.03
h 80% MeOH - - - -

Table 6-20. Tissue factor inhibitory activities of solvent eluates of agueous fraction
from silica gel column.

cluent vol. (1) wt (g) ICswAmit (ug) total activity (X 10
CM 20:1 18 - -
CM 51 124 237 110 0.230
CMW 75:25:25 15.5 40.85 45 0.908
CMW 70:30:4 195 103.58 20 5.179
CMW 15:10:2.5 9.5 917 28 3275
80% MeOH 30 64 - -
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5B HH, Ax H, &2 H9 vz

Zt Algo] FEE9 42 Table 618 3} e} 4L 39 HeE e AER
ot B 239 oko] AN e He: TLC JAHE H&g 288 CMW 70:30:4
A4 ReA 0.5 olste} FA4ol & BHSo|l 4 HAY Ax oo Aol uld
Adi el okol wj9 HA Jeldcl 2z AEY YEE 899 TF A4 4
S F3e &L vlgHY A ALl HY U2 ICo o] 4 HHE 93
ug/TF unit, AZE HHAE 3.3ug/TF unit, AZE w9 HE 29.84¢/TF unit 22 HX
FHH7 Ax viguct 2go| FA deigod AxX v|dHE fdolM Az
Holezg vjay F+ UL A & AL ADs| TF Hsjago] LU=
HA3E 4 F Ut

3. vgUE Y XA AHdE &e

D ogg FE2E9 7Y

gd FEES 55U F S22IE VM4, JHolMEHolE S84, X9
< M4 % 44 ¥8o2 JUF F 4 FUEY =AU AHEHL &3
¢ A= o3 Table 6183 Pt AHPAHL 44 £ Mg 24 e
wdow Pehg sh84 ¥8o] 2 kel

2) ¥&bg 784 FYo Asgd H4E B

T 7hEA Yol vEEE Htsld FAAN F A Aoy BES
Aeisbd azatEadHE AAlsld doid o7 EYEY 22 AHPA
€ 77 3% A ok Table 6199 2ol $@Ao| 714 5L F2231E:
MEgg 51 W SREEESSEE 70:304 22 AlHYA LH20 ZZ2nE
2AME A AAstdes 2 FR F Y Havt deln A AL 2o
%ol alet.

3) #4844 B2V ANEY ¥ ¥
T4 8o oSS & Hrlstd FAAY F A3Y AAY9] Qs



azateadHE Arste dojd A FYEY AU ARAAYL FHY
A b Table 6-209 Zch Azt zetEadme A AR A &
5 3840 7MY £ S22 IZVEEE 70:304 FHE F Hol vy
Mt A LH20 22etead g AAG A A A sart dejges A
A4 e Feolch

T4 Eol weh-E e AHrlsled FAXNY F ARPL o P FF 286
g2 85% vleh-&oll FaiAl2) F FAAA AAstd JYNE A= A E AW
HhEslgeh HEHoZ dofR oF 116 g& Al Hell vyo] Am¥x LH20 2
2alead g AAF A A A Havt Ao A AL FelFoich

A48 AE

1. FUlA A3 (ster scaber)?l TF A A8 HAEE F8 3tuA 3o 28
HEL gu) Rysiole o FEe $¥o2 sM gol olYgsn F EYozs
e ol gt ofMELR F YA opMEE 3:19 sHEFEoln oM E:
E 819 A REoR olYs = Atz dol

2. #AHY FHEHES TF A4 43, TFE FH7shAl @2 ¥49
recalcification timextAl S AGAI| = A LEAL F 7tx] FAToly o|Ro| Z
7t o g Aol 9% AAA oA EAo] Faldl FrtA AHAH&E bl A
Xl BAs AE A o FHY TF A &-82 shte o] ohvy
A FE2E 7HR Ay AAZdEY EgALU Aoz ¥l

3. Pasma recalcification time AtAS A 7]= 2L-EFA L2 ECs=22ug/100uL
plasma ©o]%) 2= echinocystic acid®] glycoside® 4|, +AI%-2 rhamnose, xylose, L
2| 3 arabinose £ mannose, -1 Hlol] X glucuronic acid7} ¥o| & 7p5Ael

o= ZAo] |9 2 Al¥dozg FH=r)

4 L= $E5E8F $4 major spotd MHT, TF Aszhgol FEsl4
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& Hole A9 vehviz ggtoy ¥V ¥ {4 37bsto 1C~0.13
£g/TF unit o] 3, ¥& 758 o] el plasma recalcification time €%
zge AAlsqic

S. Fr. BL2 o ¥% 75888 TFA#AEo] ICw=0.084ug/TF unit |3
methylation¥t ¥ ¥2ig 2709 4 A C + methylation H¥c} ci4 zgo] ¥
oJx7l= Vo TF A#&ge]l Fotddn 27 ICo=82u¢/TF unit, ICso=1.7ug
/TF unite|gic}. A%t Col 77t FA=D TF A &A% A A R4 4}
EJEY 724 AW FAE wsled F2 A5/ € ez 3



A1HA MA

2t APstn e 3,500 Fo AE FollA & R Agoz 29
AEE o 1,500F0lu gk 2y olFelA A2z A AulHe AL a4
Easich o] drolMs dF &AEE EUY ol AEAEE A B
£33, A5 delas P7hE AR AREE AFnE Aol A EHo
th ol & el 4 FFel A3t e HEES WAE IFTHGEAMRA 2
£AE AEIME $43td olEol Ui diole] MWo|l2E AYgstm, el HE
ulgo 2 o] $43 AEAEE AERA ANE F U 7 7ed BH
sted It 5o A& Htma ot

A24d M8 g2 A

1. A4 E 24}

T @ AEV 2 AEE B 5004 F 9 AYANEY FEA, VK
M, £, A3}, o] &5, WA Fo disle dole WeolAE F5HHA
oo, A7} AES 7IEE st 945E HAdA o|FE TRt HY R B
£ 39} olE EF2 Table 7-19] A Ajslsdch

TR 2HEE EAE dPAER, S FAEAYEZL, FEEEA,
e AU E, T AYAE, T3 FEFHEEH, LA EY olg A
e 7)g, GxAuiet o8y, ¥FUSAHLY oldFH} Hy, ool HE oME,
$FAE =7, FFUANEET, FIEEEH, BHAAAY, ofsiateg, 5
o] 24 CD-ROM, 4A 3= el ¥ Folo
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2. ALAE 3, 81y R RE

7h AE BEES FAE: Aedda s8d FddAET Fdeo BEEF 330
& HBIAT, olgel FAHE FoAE I¥2 (Hed AW FHU, 245,
5 B2y HE, 25 53 @40, AR, AF v2E, @5 FAE A
o BEZoE 100459 A4 U off Ay AL BEHD Yok = AN
Alge) syekol Fobeel matd Zgo| Yhstd EL Sdle] 15m X 10m
o] /L A%, & 2mxIme o2 WAL ¥=& £A3HLw, 5Sm X
6m o] £3& Wx 2 =A%t HE A& FHAA Ao

3. A FEF R AuIE FAAY REX 24

Ay Zehioh Au| RS BAFGol sMF A A7 A+ nEHolt 1
A8 WA HE oS8 &} A2z AbEs] HonE FAXLY BELY
ol wig Fasict metd, FAAYE BESIuA AYFH L Au|FE EA4S
zAsted FUdA AT A IR A6 ERE L5 2E35kn o

4. A AE YA ALRA D A

ZUEE BRT FAY AP, ALx Fu, AEE U, S5 dFE 44,
ZEE dopt, $EAFY HFEAEY S4HAEH, A2l A4 54, 3%
TE5Y, YA, ZUx g4, FAF $84, F2A e, A

T, AFFEY dd, ST, 2, FH, ZFA] @Hsh 294 1A AR
Y ddl, A7lx FFFAl Hebd dd, AE AT $4d ddl, FEE 34
T ST ddl, FdxE AT vt dd, S T ¢E Bole, o4
T dd, Zdxs FHA A4l 284 A, AVIE YT PA4 ddl Ay
HEE EAbslz F3st BEstn glet

5 ¥M$ AR FF

e E, &3, d5uy, AFUF, 37, IS, T, FIuE, €9
%, ©%vl, Fvtete], 2duE, Eoize W E, Yo, ol AuE, GAFE, o
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7ivel, §2d, 0, 898, ALEE, 2, FxE, AAGHF, Hd=v,
ZAGE, A, dAA7], $EETR) Folvl olE2 A 2 Hol HEE A4lH
o} glch.

6. T4 R AuEA AY

FAdoldd g B FAb S AdE Hsia oo, growth chamber ol A
FAbgote oy F2A, 222, A2X T VY UYE YAk =
T FSol oy FAY Ay SHAZE B¢ FSAYE Hspglod, ol & uh
goz AA Eckzis oM #F5& st F4E stk

A 343 Ax d 3%

1L A7l
3759 FabdoldE & FYsld, Yol & Lol E ZAlsIH 2w, olF u}
22 F7t A4S FYsiach olgol AME HAAY, AuMPA S A%
HeAd e st

2. fo}pd AY

7h HEF

AF F 9t2 BFshd Lolo] Hojxw], Fgol WAol| ozt o} ol
HAA Bk Fgole] LWL M3l hypochloride 4% &Yo 187 3
Ak, 4TE0Y o) AL A2 A Lotd] FAsIAG £ B {7l #A
flol et s 3ttt

v S
AR Gl Wotrt & o]Roixjxiat lF EoFolr} petri disholl M

dtol7} ol foixix] vt AT AR ol I FaY F5o A% A
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o2 wetsigles, F56dE 25CAA 60 xS Ao} 3o olF A&
E4-sjobat LolE stact @t F3te FAE AF Fol viz 54 ARE
B Foll olFa el FHF3he o] Yol HHEo] itk

o} 2 F

g3uveel et s Hedslne T dUEe] o woldo] oj¢
Foron, Fgolg W22 AF Yole] WASA stHsiA. eduels
515 F 309 olFol Wolst Alse] & ul ol vl Hol&xr} Rlew,
FEAsNA GEAB} Polde] i ¥4I, FFIN6AZ F, 84 ) =
Aol e Wolgol Fxdyc} A el

Fues F2 Fohut JdUAE FHA HAste Aol Flstdes, 2 of
FZE FUE7 AL o]F2 UM FTAE FASA 7] dFeln} EF 2
WA AT 7] WEel o] Aol FAR WASIE Yop. Foly Fel
€ 3tAY Eokel] WA Wolst ojFo{H Fo] EEFARL, Fiel S
of AAY2 37| Al EA A28 e g

g} z et
EgAlE - gdxdo HdAglo]l welrt oK on, FFI] (16412 F, 847
GEA) ol & wolgo] B Fasigich.

Abebs2 7ol A GE()EA Wol AMgdhes HERH EFo AN A4
HAG FFE ol&3dle A-fole HASo] 24 oy FAZ Histe
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Zz) 2ZFelE 4T, 30d o4 el Alel robgol Ao, 1204 ol
A AE Al Aol dotgo] Wt

2} TRER

Saicta SEEd AYstE AT HEFAYel, ASF el 22 AL}
A e &R ol, HH Yol Wobgo| 10UW 90% FEE Wobdo]l F3h
o, WEAIe AYstE FELS vlad dobgo] A vEEL

of. FRH, FoI¥E

g2, Weol BAol Wobgol WS wskth FF AYel Yoy ABEA,
nluele ol £4¢ FAA W 4ol DWslel Wolrt o|FeA Aoz
Y4sioz 842 § AeANE YT Yot Ae Aoz waln

A w2
WexA 2515C)N4 1097 55% JEZ Wolgol E7| wjfe] SwWs] %
olgde Eoly] H{ AYL W Z 3hA Yot

A FHFuR-o el d

dol-go] mhg wrol Ao o|Foxjx ¢tom, T3 AA Alde YobFol
th4 Asstgon, o g Azt ¥ ol WA WioE F3
st Su el (3HeeA, F2H AA)E YA ol s FAHA tgio
wrebd Fulo) ol Aol EAste Aoz FHAYLH, olE FHII F
3 AYE FYFolnt

. 44, £3093
SAFEL wolgE W warow, $a49 Yy Yo QY 25| of
Y3, THolel WAEol Fo} FALANE FA @ AHE vehlch
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FApgolst ool 24 (2-3vtd) Aol & HAdw, A&F ¥A dEiwch
TREY AHE U vermiculite WA & ol &3t Aol EFUY FEFAY
o] FotA Wol AdHo|NUY. T2y, FerFAX, FFTEE HETHE F
< jgo 2 Hto] B7| dEel AFE HYIHIT} ofefd dHel UdH =t
A XA Faidelfold = wiks T WAS $¥ Yot Ao

3. AuigAd Ad

b Sotat £3ae] Apgd dE 45

gobe 35%~T5%olH Sl Ysgon, £32 T 5% AF Y A
og FolMe AMNoZ Yol dstdnt. Yibdal AYAREY A=
PR 58 AYsnE YA Agted, olse ANY T Zut Ao
A AEE A7A SR Asol o4& Slo] AtA ok TY DAY AETEE
A AL FUY AHFE e, of ASelE FANES EHA
FE BAAN e3age AXNY, 48e 2ol glgich

o= 4% e BT

AL At stol AXGA FERE A, W@l kst W F AUl A
o Ao Aujrt oefe Aoz FRHHARU2Y, olEE HAs HFAY EH
T8 Al "ol FEs5| 71T AL AP 2Y, A4S HAe o
At webd AL A o= Hxo 2A4EHo|H o FolMut 2 dEH
€ FARA fnx AHurt s Aoz Bddg
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Table 7-1. List of Korean wild edible plants collection by Professor KS Kim at
Department of Horticulture, Seoul National University as of December 1998.

English common

Plant name |family name Scientific name
name

& 2 % 33 Achillea siberica Ledeb. ey 2 Al B
A n Syneilesis palmata Max 1
T 3 ” Ligularia fischeri Tubrcz. n
x| 3 " Potennlla chinensis e, x|3jA Y
73 = 3=} Chrysanthemum indicum L. "
A7) o) ] 7o)z} Plantago major L. Sl
st " LIlum concolor var. parttheneion e} x) T A BN
&ute » Lilum cernum Komarov. »
e U Lilum callosun "
g e " Lilum amabile "
el L Lilum lancifolium Thunb. n
o 7] te] n Disporum smilacinum n
m Zvje) " Tricymis dilatata )
AEF " Liriope platyphylla n
] 2)u} " Helomopsis orientalis Z=t
ouk g E " Convallaria keisket hed X 3 A B 9
&5 e 4 Lilum tsingtauense Y
o&e 4 Hemerocallis fulva L. 23 A B
el " Hemerocallis fulva var. kwanso. e Al B
ZddFe n Hemerocallis hilioasphodelus »
kaaa " Polygonatum odoratum var. pluriflorum. Zu
FAUYE HujE}  |\Viola sorora Willd
§7)7)1d & SUEN}  [Sedum muddendorffiarmum Max. el A B Y
g " Sedum sarmentosum Bunge. "
HES " Sedum kamtschaticum Fisch. "
SR F " Sedum rotundifolium "
=38 ok Auln}  {Dicentra spectabilis. 2u}
ool F 4 Hylomecon vernale P A B Y
£23F 23FN  |Camparmula punctata X34 &9
AEXZFE " Campanula punctata var. takesima +355
gk r Codonopsis lanceolata Trautv. Zut
Tetx " Platycodon grandiflorum 3he), x) 3] Al 2 ¢
FIE 3|okZ  |Pachysandra terminalis "
£t vh A} 52} |Hedera rhombea a2
AR FodA " Epimedium koreanum gut
ES R ES Primula siebolds )54l 8¢
g4x U Primula jesoana »
Exg 38323 |dsarum sieboldn QAR A 9) ofat
NEE U Asarum maculatum "
X205 wolAH}  |4snibe chinensis var. dawidi +%
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¥ . [ Asterphyila rossit x4 &
297 +|sapaga furumii '
339 g vlvie]ebqu] | Thalictrum rochebrunianum ol

25 . [Adonis amurensis A B
U EFR ’ | Aquilegia buergeriana var. axysepala ’
FEUEE . |Aquilegia flabellata var. pumila .
W ztef ’ Paeonia japonica .
S0} ’ Clematis mandshwrica ’
sl 3 ’ Pulsatilla koreana ’
b oY ’ Caltha palustris var. membranacea '
53 ’ Hepanca asiatica LAk
Hxe3 . Hepatica maama TR EY
¥ E R (Lythrum anceps »
¥ ZE3  |Thymus quinquecostatus A AEH
Ay s Thymus quinquecoslatus Var. japomca L7 AR XY
£nig 4 Dracocephalum argunense r
FEUT ot &3  |Caryoptens incana »
352 2 Vicia venosa var. cuspidata »
g% ’ Indigofera kanlown o
vhaE ®ES 3  |Trachelospermum asiaticum "
o F Fotu| B} [Chloranthus japonicus o ¥

14 445 Gentiana scabra var. buergen 2ALE & ofAk
& o) &3 Dianthus superbus var. longicalycinus X3 A EY
AR . Lychms cognata v
e L Belamcanda chinensis 22 AYA
s xutc) 29 |Euonymus fortunei var. radicans A B
v EYT U Celastrus orbiculatus "
o & X YPat |Vins coignetiae =}

E At 23} (Saururus chinensis Baill XA &Y
A4 <Al Equisetum_hyemale L. 7
EYAFE Viloa acuminate L. :‘!ﬂﬂ" 7tk S
oy A 3 V. alboda P. Adeofat
STHANE V. colina B. )2}k
SAANE V. diamantiaca N. Zo}a}
e Hul R V. dissecta L. = A
Ak A u) R V. dissecta var. chaerophylloides M. B35, x4t
HE A E V. dissecta var. takahashi T. P, xg4t
A A e R V. grypoceras A. B3, WAt
ErG A A v R V. grypoceras var. exhs N. epat
(A F V. hirtipes S. Hefak

of 2 A u|F V. hondoensis W. €%

3] M| V. ibukiana M. 25, X4t
FEAuE V. kamibayashu N. X2

A E V. keskei M. &ex, Fojat
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EF P ME V. kusanoana M. +5FE
N AR V. lactiflora L. 743 s
Au) P V. mandshurica W. 3%, Aga, 54
reAujR V. orientalis B. epat
2Ny Aul B V. ovato-oblonga M. ¥AL, ghepat
HAulR V. patrinu D. 4
A 6} B V. phalacrocarpa M. ki s
2AA T V. rossii H. B, A4t
AU V. sellarku P.
Al AulE V. seoulensis N.
AR Ao} E V. sieboldiana M.
MERE V. sororia W.
A A u) R V. takeshimana N.
A E A F V. variegata F.
ZAE V. verecunda A.
RS V. webster1 H.
IA B V. yedoensis M.
FHE =33t gz;a;;hemm zawadsku  subsp. latilobum B3] 105
$EFEE C. zawadsku subsp. naktongense Y. lLee a 3
v HE C. zawadsku subsp. acutiiobum Kitamura 2 = 4
7t A
IAFAHE C. zawadskat subsp. temusectum Kitamura x A
NEFRE C. zawadsku subsp. letophylium T. Lee A B
 F C. indicum Nakai A ¥ %
T gl
Ab =+ C. boreale Nakai W
sHFEY
W je] 3 Gymnaster koraiensis Kitamura s 4
a # 3
7HA) &5 2] o) Kalimer:s incisa Kitamura 3 ;{ g
. %4 d 4
%3 o] K. yomena Kitamura PRI
TI2IHE Aster fastigiatus Kitamura ﬁ k.1 ;i
W
N e 3 A tataricus L. ERSTPSCWY)
195%R
3 a5
703 A maackii Kitamura Yol 74
& = A spathulifolius Kitam. & 4
ZtA 9133 w) g3} Hemerocallis dumortiert Morren. Al vt
oHS A F Av) F34 Viola hodoensis W. Beck et. H. Boiss. ANE F9
i W Cephalanthera erecta Blume. ?;li 8l 88 CC
AdA AdA = Arisaema amurense Max var. serratum Nakai. |7} 9 5 #}u}Ab




LAE vlvjejoln) |Anemone narcissiflora L. 22Uz 4@y
g F o)t Potentilla fragarioides L. var. major Max. 2715 FgA
sazq g} &d“)fonanan odoraturm Druce. var. pluriflorum H7)E 84
of 7)1} e g Disporum smilacimum A. Gray A7 s Px|4t
TAGE K Ral Vicia amoena Fischer. ZUS ARA
23 I3 Aster scaber Thunberg. 2 g4t
27142 kit Disporum wiridescens Nakai. 2T Aupak
544 B544}  |Rubia akane Nakai. 7371= 334t
ALEE wtele)s Valeniana faunei Briquet 7715 fE4t
v x| Fol & 7t X% Scopolia_parviflora Nakai. U= dEyY
uh7b x| E =33t Sonchus oleraceus L. A7 %
Hup B ok Au)a} Hylomecon hylomeconoides Y. Lee. TTE
NI EE oF A u}z} Chelidomum majus L. var. asiaicum Ohwi. A Ak
Ap & = 3 Artenusia capillans Thunberg. A4k
HA5-§ | g3t Achyranthes japomca Nakai. Ay A
34 A L Cirsium maacki: Max. x4k
29737 ERasad Cirstum pendulum Fischer. Wk} AL
Aol B R S Sl Ins wiflora Pallas. Fal At
$A et o)ub2)op g u) ::g,':m I:::;zfohum Seb. et Zucc. var. Aupat
29 9y wivte|olAu} |Thalictrum rochebruriamum Franch. et Savat. |&F4F
=43} ok A w3} Dicentra spectabilis L. | #Y
AES ) gk} Asparagus cochinchinensis Merr. S5 4k
7|44 DES Lysimachia barystachys Bunge. ) x] Ak

ER e
SRR RER | ) 1. Lo comb. mov. |24 S AUAEE
VATAE [T | o ¥ Len s non o [E AR
Ab=t = 3}n} Chrisanthemum boreale (Makino) Makino 7 dEE M4
A ALY AdAn Acorus granineus Solander g JaTF M
L E IR =33 Aster tripolium Linné 7 2AE T4
FRAR(FHER) |BEEY Ajuga decumbens Thunberg ZAd 14T a4
b ES EYHEY Sedium kamtschaticum Fischer g 24 FHd
ysEUE |3 Supatorium  chinenss Limné [or, nparmtimlyyg 247 Sod
o) 2 GOYoLE) |ZE Agastache rugosa (Fisch et Meyer) O. Kunze|Zd'd RAF Foi™
Apz e Atractylodes japomica Koidz. Ad 24T T4
o|AE FHEolE 2 Geramum thunbergu Sieb. et Zucc. A 24T FHd
29 2RES | e (TP A DC g 24 A
24 = 33 Aster scaber Thunberg Zd 34T T4
AdEHE dEH Lornicera japorsca Thunberg A 7)1 AF d3te
HY x AREY Tetragonia tetragonoides (Palls) O. Kunze  |¥-4 7)8F <2}
HEF w3t} Asparagus cochinchinensis (Lour.) Marr. PAb 714 d3te
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g A2 [Symplocarpus renifolius Schott et Miquel FekF A AHwpak
R X :1{:{]@]0} Adonis amurensis Regel et Raddde n
v} X} Fel B 7}X)\2}  |Scopolia parvifiora Nakai. "
el x] W3tk |Enthromium japomcum Decne. "
¥ HE W3t [Disporum sessile D. Don ssp. flavens Kitagawa [H% QJAIF gobd
Ate] o 4} 3} Lilium lancifolium Thunberg "
AFENBEFEY |ekAu|3  |Corpdalis incisa Pers. "
CIR-JF 3 &5 Leonurus sibinicus Linne. n
Holn} Holuts}  |Oxalis cormculata Limme. "
Fejsod zZa Lamium album var. barbatum "
3 F33  |Aster scaber Thunberg. AUx BN, ST
Tebx 23 %3} |Platycodon grandifiorum A. DC "
uq 23 F% |Codonopsis lanceolata Trautv. n
25 Z2Z3 Prunella vulgaris var. asiatica Hara »
ks 2% Elsholtzia ciliata Hylander »
g5 ZE39 Elsholtzia splendens Nakai et F. Maekawa »
LY 239 Agastache rugosa O. Kuntze "
d&5ue) W3 |Liium amabilis Palbin "
g ) §} 3} Lilium distichum Nakai et Kamibayashi "
Z o opxju) W [Sreptopus ampleafolius L. var. papillatus Ohwi |83 %
2394 A |Arisaema ringens Schott. 55
9N w a2} i‘l;narxk.zcma Japomca A. Gray var. mandshunica ssx
el %) gtk  Erythromum japonicum £ Ak
AR :}ma‘“ Acomtum chiisanense Nakai. koAb
AtE Ab3y 3} Pimpinella brachycarpa Nakai. aretal
wjite]o}
x2H Hepatica aswatica L. 5
v
2538 Wigtat  \Polygonatum involucratum Max. £-ql 88cc ofAb
ulepe] vlete)3} |Patrinia scabwsaefolia Jussiue ZAT ste) et Ao
2vle}e] Patrima samculaefoha Hemsley "
24 F :1}:30} Delphinium maackianum Regel "
Bogul g SYEN |Sedum spectabile Borean "
AL ES Sedum kamtschaticum Fischer "
W77 E Sedum muddendorffianum Max. »
bl wjab Dioscorea quinqueloba Thunberg, "
)9 x]7] 2332 |Arterussia iwayomogi Kitamura "
Fojr2uF A4t Melampyrum roseum Max. »
FAE ¥ &) [Selaginella tamanscina Spring "
EdF Z33  |Acenphyllum rossi Enlger "
AP S u gt 2} Allum thunbergii G. Don »
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SYE K Lysimachia vulgaris L .
JFHEE Lysimachia koreana Nakai ’
o} 7| ¥&e| Wt Hemerocalis minor Miller v
=4E €} Y& (Hypericum ascyron L .
He Yy £ Z®% |Adenophora divancata Frach et Kitagawa .
AbE = 3} 3t Atractylodes japonica Koidz. ’
Sgidx ¢ Cephalanthera longibracteata Blume .
of 7| xSt X $U3  |Pywola denticulata Koidz '
svie LAt Lilium cermum Komarov ’
bt e ) g} Asparagus schobenoides Kunth ’
F7913 % 3} 3 Aster maacia Regel v
FEHE 5 83 Eupatorium chinensis L. »
F2HAE E4EH  |Orostachys malacophyllus Fisch »
AEF Wi g} 3} Asparagus cochinchinensis Merr. 2y ol e Uy
EupAju Hv)|®HY  |Viola acuminata Ledebour P
#nels 74X 3% Solarum nigrum L. Py
R Z33%  |Chrysanthemum boreale M ,
X5 o] = 334 Kalimenis yomena Kitam. "
2 Al ZZE% |Adenophora remotiflora Miquel. "
Rl LRt Polygonatum R
SUE % 332 Labmtzna anandna Nakai "
o3 = 22} Aster spathulifolius Maximowicz "
AR F W) 34 Allium thunbergit G. Don "
vl & EEH |Orostachys japomcus Berger "
ik EYES  (Sedum kamtschaticum Fischer ER ) Abetab
PH(EA) Z2E3 Elsholtaa cilalbada Hylander »
=43 orAul2} [Dicentra spectabilis Lemaire "
s 3 :};{;a}ﬂxﬂ Aconitum jaluense Komarov "
At A ) R M) R3}  |Viola dissecta Ledeb. var. chaerophylloides ”
GE MR Avi®3  [Viola variegata Fischer var. nipponica "
Egoit Holxtst  |Oxalis obtriangulata Max. "
Aby-& W gk Allium thunbergit &4 9R¥A
FHE e Chrysanthemum zawadashat "
AR =33} Syneilesis palmata Max. "
AXFHEFEAD (J23} Lysimachia acroademia Max. »
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