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SUMMARY

(P& FE)

This study was designed to isolate biologically active substances and to demonstrate
the traditional uses of the herbs of Ligularia fischeri var. spiciformis and
Pleurospermum kamtschaticum and scheduled to establish mass production technique on
tissue culture and manufacturing techniques on the functional foods using the two plant
materials. Our efforts on many academic viewpoint were ultimately aimed to increase
Koran farmers by enlarge the consuming of the two herbs.

We isolated terpenoid constituents, spiciformisin a, -b, monocyclosqualene,
6-oxoerremophilenolide, intermedeol and a steroid, [-sitosterol together with phenolic
substances 3,4-dicaffeoylquinic acids and luteolin from the herb of Ligularia fischeri var.
spiciformis. We also isolated buddlejasaponin IV and buddlejasaponin IVa, which are
analogues of saikosaponins, from Pleurospermum kamtschaticum. It was eatablished that
L. fischeri var. spiciformis has the biological activities such as hypocholesterolemic,
antinociceptive, antiinflammatory, antioxidative, antihepatotoxic, and antimutagenic and
that P. kamtschaticum has the activities such as antiinflammatory, anticarcinogenic. It
was elucidated that the former herb contains a main biologically active substance,
3,4-dicaffeoylquinic acid and the latter contains buddlejasaponin IV as a main active
component. Using the two plant materials, pills, tablets were manufactured for functional
foods, and kimchi, makjang-jangachi, ganjang-jangachi, noodles and cookies were made
for tasty foods. As beneficial results, ganjang-jangachi with less bitter taste, which was

prepared from L. fischeri var. spiciformis, was possibly manufactured, and noodles



composed of 10% P. kamtschaticum were made with a processing easiness. It was also
appeared that jangachi could be a good source for industrialization so that it might be
available for a lunch basket and a side dish. However, gochujang and makjang—janachi
were not good sources for the commodity, and kimchi was unsuccessful for the citizen’'s
liking. Shoot growth of a somatic cell embryo for callus induction and proliferation, and
the suspension culture system were also established. In addition, a rapid proliferation
method was established on the two plants.

Elucidation of the bioactivities such as antihepatotoxic, antiinflammatory, antioxidative
due to the components dicaffeoylquinic acids of L. fisheri var. spiciformis demonstrated
the folkloric uses on jaundice, hepatic diseases and arthritis. This plant could be
industrialized using the present experimental results. Patents on the two plants,
submitted by us, should be available for the transfer of the industrial techniques. Three
papers were published in the academic journals, two patents were submitted using the
present experimental results, and the two papers should be further submitted to the
journals for publication. Information on the present results will lead a large consumption

of L. fisheri var. spiciformis and P. kamtschaticum for citizen's favors.
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1. Hee-Juhn Park, Sang-Hyuk Kwon, Ki-Oug Yoo, I1I-Cheol Sohnm Kyung-Tae Lee and

Hyeong-Kyu Lee: Sesquiterpenes from the Leaves of Ligularia var. spiciformis, Planta

Medica 66, 783-784 (2000).

“dFHe] AR gg dFE TN AESAS YERNE ARS 9e A4 79,
2. 939 dicaffeoylquinic acids®] AEATZEAAE duAdFdoz2A H{F3 o Ayl

el et o2 JrE 7HA AL 5.
3. 959 terpenoid Aol ok olEe] MEFA vA= &Ie VIS AR AD

4. dHe A ESQ #3H FAEEOl dig terpenoidE T2 S Aol dlstolve ol
dH A Qo) AESIE 3 A gk A= v eksla 53] dFH e el o
Sl

N
5 TheFet ksl =Mool gy wekdel tigh chlorophyllin (A& @E5A9 +84
=AY AAEHNE in vitro D in vivo QTS Edle] FAbs o, chlorophyllino] <t

A=}
P2 ol AR gro] AdE HAVAE ADTE AL 2Aee] n
aakglom, 5 Quidongol A YHAWE shel EI AEHAE

- Chemoprotective properties of chlorophyllin against vinyl carbamate, p-nitrophenyl

=
>
v
X
Mg
r\j

o

vinyl ether and their electrophilic epoxides, Cancer Letters 94:33-40, 1995.

— Inhibitory effects of chlorophyllin on chemically induced mutagenesis and
carcinogenesis, Annual New York Academic Science 768:917-920, 1995.

- Chemopreventive activity of chlorophyllin against mouse skin carcinogenesis by
benzolalpyrene and benzolalpyrene-7,8-dihydrodiol-9,10-epoxide, —Cancer Letters
102:143- 149, 1996.

- The inhibitory effect of chlorophyllin is influenced by different promotion stages in
DMBA-TPA-induced mouse skin carcinogenesis, FEnvironmental Mutagens and

Carcinogens 18:131-139, 1999.
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Inhibitory effects of chlorophyllin on 7,12-dimethylbenz[alanthracene-induced bacterial
mutagenesis and mouse skin carcinogenesis, Cancer Letters, 145. 57-64, 1999.
CARAAC dEl EAsks 229" steE el g ay B ddrze ARSIl B
a3+
Protective effects of hemin and tetrakis(4-benzoic acid)porphyrin on bacterial
mutagenesis and mouse skin carcinogenesis induced by 7,12-dimethylbenzlal
—anthracene, Mutation Research 472(1-2): 139-145 (2000).
. Fo wje ARl capsaicin, A% A &2l gingerol, paradol, PlE Al %<2 diallyl sulfide,
A F=E, A FE2E 5 AAEAY Gl adet 2 287 F e gkl Ast]
B8l th 53] capsaicin® A$ 42 FIsUE Bl &S dWsitiE Havl A2
o
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AREE L Qo B AFRe] AFE 3+ capsaicin®] el EdE WEs 93 5
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ol

Inhibitory effects of [6]-gingerol, a major pungent principle of Ginger, on phorbol
ester—-induced inflammation, epidermal ornithine decarboxylase activity and skin tumor
promotion in ICR mice. Cancer Letters 129:139-144, 1998.

Lack of tumor promoting activity of capsaicin, a principal pungent ingredient of red
pepper, In two-stage mouse skin carcinogenesis. Anticancer  Research.
18(6A):4201-4206, 1998.

Suppression of mouse skin tumor promotion and induction of apoptosis in HL-60
cells by Alpinia oxyphylla Miquel (Zingiberaceae). Carcinogenesis 19(8):1377-1381,
1998.

Chemopreventive effects of 2-(allylthio)pyrazine on hepatic lesion, mutagenesis, and
tumorigenesis induced by vinyl carbamate or vinyl carbamate epoxide. Carcinogenesis
19(7):1263-1267, 1998.

Anti-tumor promoting of selected pungent phenolic substance present in ginger, J.
Environ. Toxicol. Oncol. 18(2):131-139, 1999.

Anti-tumor promoting potential of naturally occurring diarylheptanoids structurally
related to curcumin. Mutation Research 428:49-57, 1999.

Antioxidative and antitumor promoting effects of [6]-paradol and its homologs,
Mutation Research, 496:199-206, 2001.

X9 ARl resveratrolS EE5le] Ao EHAE FASES.
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- Evaluation of the antioxidant potential of natural products, Comb Chem High
Throughput Screen, 1(1):35-46, 1998.

- Resveratrol analog, 3,5,2',4'-tetramethoxy-trans-stilbene, potentiates the inhibition of
cell growth and induces apoptosis in human cancer cells, Arch Pharm Res,
24(5):441-5, 2001.

- Induction of quinone reductase activity by stilbene analogs in mouse Hepa lclc7 cells,

Arch Pharm Res, 24(6):597-600, 2001.
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H 3 & JdAxgdsd e 2

14 dAZRE sy Jres 2 F2EA

L A

7k FE

7t A= AnE MeOH=® 33] 238t FEsklvh. Faes A¥ $5712 s58 ¢4

=

g4 B3 32 a3l 23S silica gel column chromatography® ## & 3}tk o]
27 A7ES TLC A3 Al 50% A4 52 2o dstol Al vk S gRlstHA] fAREE 7]
g 53 o]5& AMAAFAY, ODS column chromatography, Sephadex LH-20

(e}
chromatography2  ®EESIHA £ EHS  AdEE 19tk silica  gel  column
chromatography A7l&wlZ+= CHCl3-MeOH-H-0(3}%), CHCI3-MeOH, %2 Hexane-
EtOAc €Al E A}&3}%tE. ODS column chromatography 7|87 23+ MeOH-H.O &7

AE AHgstel Relats

Aat7] 9180 mp, [olp, IR, 'H-NMR, “C-NMR, EIMS, FABMS,

ok mlate] 7hAA F2E AASHA

vdd =49 7=

HRFABMS 5¢ Z#3te] 1 dolgE &

2

[N}
11
ot
i
i

,16,



7h SHERE HsAd =49 e

EtOAc #3 15gS CHClz-MeOH-H:0 (65:35:10, lower phase) &w]& silica gel column
chromatographyoll <] A713te] 120-1.32 Lo E3S F=3Art. o= ODS column
chromatography (YMC gel ODS-A, YMC Co., LTD, Germany)°lA Eluent: MeOH-H-O
(10:2)= A7Nste] stehe 15 Fd et

Compound 1: Amorphous white powder from MeOH, IR v (cm '): 3372 (broad, OH),
1701 (ofi-unsaturated ester), 1630, 1602, 1516, 1439 (aromatic C=C), 1285 (C-O);
FAB-MS (m/2): 591 [M+#Nal, 'H-NMR (500 MHz, DMSO), “C-NMR (125 MHz,
DMSO): abbreviation

Y}, Caffeic acid methyl ester®] ==

3 g9 caffeic acid (Sigma Co.)E acetone 150 mlol =©¢]3 dimethylsulfateE 7}3sto] 8A| 3+
353t o] 2 H.09F EtOAc AbelolAd H33s19x EtOAc #3& silica gel column
chromatography | 4] CHCls-MeOH(12:1)2 #7]3}e] caffeic acid methyl ester (2.1 g)& &
ATt

Caffeic acid methyl ester: white powder, mp 118.5°C, IR ¥max (KBr) cm " 3477(0H), 3098
(aromatic CH), 2955 (aliphatic CH), 1681 (ai-unsaturated ketone), 1606, 1483 (aromatic
C=C), 1283 (C-0); 'H-NMR (500 MHz, pyridin-ds) : 3.71 (3H, s, COOCHs), 656 (1H, d,
J=159 Hz, H-8), 7.16 (1H, dd, /=19 and 8.1 Hz, H-6), 7.19 (1H, d, /=81 Hz, H-5), 7.57
(1H, d, J=19 Hz, H-2), 7.92 (1H, d, J=159 Hz, H-7); “C-NMR (1255 MHz, pyridin-ds)
: 51.2 (COOCH3), 1146 (C-8), 1157 (C-2), 116.7 (C-5H), 122.0 (C-6), 126.8 (C-1), 146.0
(C-7), 1477 (C-3), 150.5 (C-4), 167.8 (C-9).

t}. Di-O-acetylcaffeic acid®] #| %=
2 g9 caffeic acidme 5.0 ml pyridine®] =9°]3 3 ml anhydrous acetic acidg 7}8}o ¢
et s vhedn olE TRTE AHS A ARES X8kl di-O-acetylcaffeic

acid (1.8 g) ¥%g ot}

Di-O-acetylcaffeic acid: White powder, 'H-NMR (500 MHz, pyridine-ds) : 2.24, 2.27

,1’77



(each 3H, s, acetyl), 6.84 (1H, d, J=16.0 Hz, H-8), 7.35 (1H, d, J/=8.3 Hz, H-5), 7.47 (1H,
dd, /=19 and 83 Hz), 767 (1H, d, /=19 Hz, H-2), 793 (1H, d, J=16.0 Hz, H-7);

BC-NMR (1255 MHz, pyridine-ds) :

20.79 (CH3CO) and 20.81 (CH;CO), 1224 (C-8),

123.8 (C-2), 1249 (C-5), 1271 (C-6), 1346 (C-1), 142.7 (C-7), 143.8 (C-3), 1446 (C-4),

168.7, 168.8 (CH3CO), 169.3 (C-9).

218 OH
1. R= HOOC
HO \
\__ OH OR
COOR 4. R=OH
5. R=CH3
HO
OH
HO O
;‘{ O OH
0 >\—/
O
HOOC
2. R=1-butyl
OR OH 3.R=H

a9 1 "EHA EeE ded 22 2 F=A
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E 1. 9HdA 289 caffeoylquinic acid (2, 3)¢] 'H-NMR ¢ (500 MHz, DMSO-ds)

Position 2 3 (2-3)

Quinic acid-2 1.85 (1H, d-like) 1.95 (1H, d-like) -0.10

3 550 (1H, d-like) 550 (1H, d-like) 0.00

4 5.05 (1H, brs) 5.04 (1H, brs) +0.01

5 3.79 (1H, d-like) 3.86 (1H, brs) -0.07

6 1.75 (1H, d-like) 1.87 (1H, d-like) -0.12

6 1.92 (1H, d-like) 1.81 (1H, d-like) -0.11

Caffeoyl-2’ 7.01 (1H, d, J=1.8 Hz) 7.00 (1H, d, J=1.8 Hz) +0.01

2" 7.07 (1H, d, J=1.8 Hz) 7.07 (1H, d, J=1.6 Hz) 0.00

5" 6.71 (1H, d, J=8.2 Hz) 6.72 (1H, d, J=8.1 Hz) -0.01

5" 6.76 (1H, d, J=8.2 Hz) 6.76 (1H, d, J=8.1 Hz) 0.00

6’ 6.90 (1H, dd, J=82 & 18 Hz) 691 (1H, dd, J=81 & 16 Hz) -0.01

6"’ 701 (1H, dd, J=82 & 18 Hz) 7.00 (1H, dd, J=81 & 1.8 Hz) +0.01

7 7.39 (1H, d, J=15.8 Hz) 7.40 (1H, d, J=15.8 Hz) -0.01

7 7.49 (1H, d, J=15.8 Hz) 750 (1H, d, J=15.8 Hz) -0.01

8’ 6.14 (1H, d, J=15.8 Hz) 6.16 (1H, d, J=15.8 Hz) -0.02

8" 6.30 (1H, d, J=15.8 Hz) 6.30 (1H, d, J=15.8 Hz) 0.00
Butyl-1"""' 3.37 (2H, t, J=6.5 Hz) -
2" 1.38 (2H, m) -
3" 1.30 (2H, m) -
4" 0.84 (3H, t, J=6.3) -

e BEAe = F caffeoyl”] <Y 91A chemical shift= A& #4 + A&
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¥ 2. 9z =Ry BE¥  caffeoylquinic acid (2, 3)¢ C-NMR data (125 MHz,
DMSO-ds)

Position 2 3 Chlorogenic acid' (2-3)
1 735 73.6 77.3 -0.1
2 37.7 37.8 37.6 -0.1
3 68.5 68.2 714 +0.3
4 72.6 72.5 73.0 +0.1
5 66.7 66.1 71.3 +0.6
6 37.7 39.1 37.6 +2.6
7 179.3 179.1 178.3 +0.2
1’ 125.8 125.4 125.6 +0.4

1" 125.8 125.4 +0.4
2’ 115.2 114.8 114.8 +0.4
2" 1154 114.9 +04
3’ 146.0 145.7 145.8 +0.3
3" 146.1 145.6 +0.5
4’ 149.0 148.6 148.6 +0.4
4" 149.0 148.5 +0.5
5’ 116.2 115.8 116.1 +04
5" 116.3 115.8 +0.5
6’ 121.9 121.5 1214 +0.4
6"’ 121.9 121.5 +0.4
7' 145.0 145.3 144.8 -0.3
7 145.2 145.4 -0.2
8’ 114.3 114.0 114.6 +0.3
8" 114.3 114.0 +0.3
9’ 166.1 165.8 166.5 +0.3
9"’ 166.3 165.9 +0.4
1" 60.8
2" 35.1
3" 19.1
4" 6.3

e Bzt 9= F caffeoyl”’] B9 91X chemical shifts= 235 8948 4 &
[e]

0] &% ©]°]E: Arch. Pharm. Res. 14(2), 114-117
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24 A3 ZHE Flaovne A X9 £

g% BT nHA wdATaolA AASke AT F AESAY dxd 99 2

2.0 kg& 5L &= ZgkA=0d] Yol MeOHo %3l heating mantled] &% 50 + 5CE HA
4 33 FEATH A2 FEES AHUg F AFEFT]oA dxste] FEg Ay 526g
o]t o] FEES F Z diethyl ether® 33 &wjE gt ¢ =

o ¥
2
r_ﬁl/
)
>,
Py
o

SletRom, Al&ste] sdst Wy oeZ BuOH=Z 33 #4313
ZE55 5539 diethyl ether ¥ 38 25g, EtOAc #3 63g, n-BuOH &3 45

09
fto
N

EtOAc #3%E 13gS silica gel (950g, 9x40cm, Merck, Art 7734, Germany) column
chromatographyl A ©]&% CHCl3-MeOH-H-0O (65:35:10, lower phase)® Z 7|3ttt &2
B 200 ml FeFAToA 120 ml¥ FRSFHTE 130719 fractions TLC plateE ©] 83}
A A3t Retention volume 720-1440ml <ol Al ##E &S AZHAS Tt A
AE AE3FAT. & Sephadex LH-20 (211g, 3x60cm, Germany) column chromatography
o A whEale] HAlste] ggte 15 AUt

th =234 dolH

SEE 1(2¥ 2): e B mp 328-330C, 'H-NMR(DMSO-ds, 500 MHz) & 12.97
(1H, s, OH), 10.81 (1H, s, OH), 9.39 (1H, s, OH), 991 (1H, s, OH), 7.41 (1H, dd, J=8.4,
2.1 Hz, H-6'), 7.38 (1H, d, J=2.1 Hz, H-2'), 688 (1H, d, /=84 Hz, H-5'), 666 (1H, s,
H-3), 643 (1H, d, J=1.8 Hz, H-8), 6.18 (1H, d, /=18 Hz, H-6), “C-NMR(DMSO-ds, 125
MHz) & 164.1 (C-2), 102.9 (C-3), 181.6 (C-4), 157.3 (C-5), 98.8 (C-5), 1639 (C-6), 93.8
(C-8), 1615 (C-9), 103.7 (C-10), 1215 (C-1'), 1134 (C-2'), 149.7 (C-3"), 145.7 (C-4"),
116.0 (C-5), 119.0 (C-6")

2. A3 9 1z
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5] &+ 2 g4 328-330CE vehudch 3% 19 'H-NMR spectrum
(17 3) A= AE7IE FAREAFES st= 5-OH7F #&How, & 666004 H-37}
singlet peakE WeELA o™, & 6187 643914 JA7F 1.8 Hz doubletd] ¥ =7 747F v
Bhubs AP EREE H-6, H-8% assignd < Atk E & 73844 JA7F 21 Hzz=A
doublet® YElUE ARA A H-6'9} meta-couplingsti= H-2'¢ olgk w32 &g 4 9
Aok A B 6884 et da= JA7E 84 HzE WEhue A EFE OH-6'%
ortho-coupling3l= H-5¢l] 9|8 9] a2 assign® 4 Atk ®C-NMR spectrum (1% 4)o]
Me & 15709 &4 gart yepder Y Fdn ol 3dEdS ¢ 4 dew DEPT
spectrum®] A 6709 aromatic carbon signalS ##s = AT} o]Ae] NMR datagt o2
28384 JAES A vuste (29 5-6) dFE 12 2-(3,4-dihydroxyphenyl)-5,

7-dihydroxy-4H-1-benzopyran—-4-one?! luteolin®. 2 & %3}
OH

OH

a8 2. dHERE 299 luteoling +F
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o |
----\—J'- J...._,I.,d..,n._,_.—,_,-""/\\-u_.p"u J- .
;'I; T |!:I 6 él LLLARRR AL T |E TTTTTTTEFFFesssy

L]

a9 3. dH 25 289 luteolin® 'H-NMR ~ZEH

a9 4. 93HE5E 22949 luteolin® "C-NMR A% E#
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| oL

o

a9 5 dH2RE 289 luteolin® 'H-'H COSY NMR ~HE &
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=l
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7.5 ra 6.5

a9 6. dH 25 289 luteoling 'H-"C COSY NMR ~#E#
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32. §F2FH HEd¥xo= HE9 &7

1 A3y
d#H e CHCls #3 12 g& n-hexane-ethylacetate (10:1)¢] &wjE o] &3} silica gel
(350 g, 660 cm, Merck, ArtNo. 7734, Germany) column chromatography® 2|3}

TLC Alaste] 25 10749 228z v v o3t 2tk ¢ fraction 1 (fr. 1, 180 ml),
fr. 2 (120 mb), fr. 3 (360 ml), fr 4 (480 ml), fr. 5 (1000 ml), fr. 6 (540 ml), fr. 7 (240
ml), fr 8 (240 ml), fr. 9 (300 ml), fr. 10 (180 ml), fr. 11 (600 ml). 9714 fr. 1, fr. 3, fr.
45 2& vy o g HEEE o] silica gel comlumn chromatography® 7034 compound 1
(36 mg), 2 ( 50 mg) and 3 (63 mg)} T FA2 dS AU fr. 6, fr. 8 and fr. 11
of o3&t HE-¥ column chromatographyZ 3¢ compounds 4 (30 mg), 5 (80 mg), and 6
(32 mg)= 9] B8 EHA Y. Compounds 4-6= FEE 3o NMR, IR datas ®|udte] zhz}

6-oxoeremophilenolide, intermedeol and [i-sitosterol® &3 & At} (28 7-8)

2. A4

7b g9 E 19 #3EAA W Fx

Compound 1. Colorless oil, IR (KBr): ¥mx=3064 (=C-H), 2964 (C-H), 1644 cm ' (C=C);
'H-NMR (500 MHz, CDCl3+DMSO-ds) @ 0.77 (3Hx2, d, H-1819), 0.79 (3Hx2, d, J=4.1
Hz, H-16,17), 0.97-1.01 (6H, m, H-6,10,14), 1.04-1.08 (4H, m, H-812), 1.12-1.20 (2H, m,
H-9), 1.33 (1Hx2, m, H-7, 11), 1.39 (2H, m, H-5), 1.44 (I1H, m, H-15), 2.08 (2H, m,
H-4), 4.89 (1H, brs, H-20a), 4.90(1H, d, H-20b), 4.96 (1H, d, J=10.8, H-1a), 513 (1H, d,
H-1b, J=176), 6.25 (1H, dd, J=10.8, 17.6); "C-NMR (125 MHz, CDCl;+*DMSO-ds) & 20.5
(C-18,19), 233 (C-16,17), 249 (C-9), 253 (C-13), 26.1 (C-5), 32.3 (C-4), 33.1 (C-7,11),
374 (C-12), 37.8 (C-6), 379 (C-8, 10), 40.0 (C-14), 1138 (C-20), 116.2 (C-1), 139.7
(C-2), 1479 (C-3); EI-MS (70 €V) m/z (rel. int., %): 278 (M', [CooHzs)', 3), 137 (15), 125
(22), 109 (44), 95 (52), 82 (100).

o shgts 29 EREAA " T2

Compound 2. Colorless oil, IR (KBr): ¥max=3063 (=C-H), 2965 (C-H), 1644 cm (C=C);
'"H-NMR (500 MHz, CDCly) & 090 (3H, d, J=6.8 Hz, H-25), 0.95, 0982 (each 3H, s,
H-26,27,28), 1.03, 1.23 (each 3H, s, H-23, 24), 1.59 (1H, m, H-10), 1.64, 1.76 (each 3H, s,

,26,



H-29,30), 4.72, 4.75, 4.85, 497 (each 1H, brs, H-9,1317,21); 534-536 (2H, m, H-23);
YC-NMR (125 MHz, CDCly) & methyls-16.7, 169, 209, 233 (CH3-25262728), 26.1
(C-23), 27.8 (C-24), 29.0 (C-29), 29.1 (C-30); 30.4, 30.5, 30.7, 354, 37.6, 39.2, 40.4, 40.6,
41.0; methine-38.7 (C-10), 49.1 (C-5); quaternary carbon-54.3 (C-4); olefins—-108.8, 108.9,
112.3, 121.1, 1249, 1252, 136.1, 144.6, 150.6, 155.3 (olefinic carbons); HRFABMS: m/z
410.3891 (cald for CxHso , 410.3915).

ot 33t E 39 #FEAA W Fx

Compound 3. Colorless oil, IR (KBr): ¥max=3066 (=C-H), 2967 (C-H), 1642 cm ' (C=C);
'H-NMR (500 MHz, CDCl3#+DMSO-ds) @i 1.61 (3Hx2, s, H-1819), 1.64 (3H, s, H-20),
1.69 (3H2, s, H-16,17), 2.00 (2Hx2, t, J=7.6, H-9,13), 2.07 (2Hx2, t, J=7.6 Hz, H-812),
2.85 (2H, m, H-5), 5.05-5.15 (1H2, t-like, H-10,14), 493 (1H, d, J=10.7, H-1a), 521 (1H,
d, J=17.3 Hz, H-1b), 535 (1H, t, J=54 Hz, H-4), 6.38 (1H, dd, J=10.7, 17.3 Hz);
BC-NMR (125 MHz, CDCL#+DMSO-ds) :12.3 (C-20), 16.7 (C-17), 183 (C-1819), 26.3
(C-16), 27.0 (C-9), 279 (C-9,13), 40.3 (C-812), 114.1 (C-1), 122.7 (C-10), 123.0 (C-6),
1249 (C-14), 1304 (C-4), 1326 (C-11), 1343 (C-3/7,15), 142.2 (C-2); EI-MS (70 eV)
m/z (rel. int., %): 272 (M, [CaHzl', 2), 218 (37), 161 (61), 119 (75), 105 (91), 63 (100).

2}. 6-oxoeremophilenolode®} intermedeol®] &3 #4 X

1) 6-oxoeremophilenolide

IR ¥mu(KBr) cm™ 2931 (aliphatic C-H), 1774 (nfi-unsturated lactone), 1693 (nfi
~unsaturated ketone), 'H-NMR (500 MHz, CDCly) & 063 (3H, d, J=6.8 Hz, H-15),
1.13(3H, s, H-14), 1.21(1H, br s, Ha-3), 1.46 (1H, m, H.-1), 1.53 (1H, m, H,-3), 1.55 (2H,
br s, H-2), 1.77 (1H, m, Hy,-1) 1.94(3H, s, H-13), 2.23 (1H, dd, J=13.5, 3.9 Hz, H.-9),
233 (1H, t, J=135 Hz, Hy-9), 3.12 (3H, s, OCHs); "C-NMR (125 MHz, CDCly) & 25.7
(C-1), 20.7 (C-2), 303 (C-3), 306 (C-4), 545 (C-5), 203.2 (C-6), 1323 (C-7), 1075
(C-8), 37.3 (C-9), 37.7 (C-10), 152.1 (C-11), 1705 (C-12), 95 (C-13), 13.7 (C-14), 16.9
(C-15), 51.2 (OCH3); MS (70 eV) m/z (rel. int., %): 278.1 (13, M"), 247.1 (33), 246.1 (31),
218 (14), 203.1 (15), 190.0 (43), 169.0 (100), 161.1 (25)

,2’77



g 7. dEFdA EHE 3TE 1 (spiciformisin a), 2 (spiciformisin b), 3

(monocyclosqualene)®] %

2) Intermedeol

'H-NMR (500 MHz, CDCly) & 092 (3H, s, H-14), 1.05 (1H, m, H,-9), 1.09 (3H, s,
H-15), 128 (3H, m), 1.09 (3H, s, H-15), 1.25 (1H, m, H,-1), 1.28 (1H, m, H-5), 1.31 (1H,
m, H,-9), 1.32 (1H, m, Hy-1), 134 (IH, m, Hy-3), 141 (1H, m, H.-6), 1.48 (2H, m,
H-2), 1.74 (3H, s, H-12), 1.69-1.77 (2H, m, H-8), 1.77(2H, m, H.,-3), 2.05 (1H, dd, J=2.1
and 13.3 Hz, H,-6), 241 (IH, br s, H-7), 486 (1H, d, J=1.4 Hz, H,-13), 490 (1H, d,
J=14 Hz, Hy-13); “C-NMR (125 MHz, CDCly) & 41.7 (C-1), 205 (C-2), 439 (C-3), 72.4
(C-4), 495 (C-5), 231 (C-6), 39.7 (C-7), 239 (C-8), 40.7 (C-9), 35.7 (C-10), 147.2
(C-11), 232 (C-12), 111.2 (C-13), 188 (C-14), 1.09 (C-15)

OCH,

0)

a9Yg 8 9HZHE EE ¥ 6-eremophilenolide®} intermedeol®] 3
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o} 5=3%t A3} chloroform &

L AbEd e 2

TEAS AR G AR A AR 2kes TH 8k a}a}o] 2 Eae
SA A AZAHT. e Aok MeOH 500mE 93l 50Col A 5417+ 33] F&3ta %
&3 319 MeOH extract 50 g& AATh F5 A2 MeOH extractE TLC3 A= o}z
aH Zrh £9E n-Butanol'EtOAc:H20=4:1:5(#+%)3}  Chloroform:MeOH:H>0=65:35:10

(3}=)% z7o= 3t 74zt 3171%]7]3 10%-HoS048 #57AIA 7S #AS o, skl
2epd = AEE g1 & AT FFX MeOH extracte] &old #El& fste] &
285 AA e o™ chloroform, n-butanol® x4 ¢l Fad& A, EY5 Sq4S AF
TS 39S v extract® Z}ZF chloroform #3E 20 g, n-butanol #3E&E 20 g& dS
T AAL FFo YHAQl 23S FFEUS W 10 g9 Qr2E & F A¥H £E9E=
< n-ButanolEtOAc:H»0=4:1:52] 2712 TLCS Az v&3 2k MeOH extractol] A

o
=

H9d FARo] n-butanolEd oz o] 53 AL T 4 9gouvnZ n-BuOH I &
FAE] BEFE A X3 n-Butanol extract 15 g silica gel 15 goll Z®HES =
9 sample2 A Z3At}E. Columnell AFE3F silica gel %2 150 golow HA&w+=
Chloroform:MeOH:H,0=65:35:10% I 8)at WA 100m% Aistdrt. FAES &=
700me LW F-El e 7] A Aol oF 3600ml7FA o] UERyETE AR B ES 6o H3
2 YyFrdoen A& E Chloroform:MeOH:H.0=65:35:102. 2 TLC3F =

o

2
_>.:

BRI ihd
&
il
>
>,
ol
ol
97
A

2ok FAEl YEd fraction3~5¥ & EFste AHY AZmED A
Sample& ¢F 5 gollom o]Z 5 g9 silica gelo] B3] silica gel 100 g& AAC R
A€ 1) Chloroform:MeOH:H-0=70:30:102. 2 Z3s gt 0m» AEs} uf] 2
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EFE FARe S 1760 meF-E vhEb 3040 me 7hA & ATk FARY &%
As THAA W mol HF Aol A HAel Arie AL #F & 5 Ui a9y
ARES Fol B2 A & A%s9S u FAe dEo] AAHYeH TLC AA B3
Ak Al Sl To e el °of B4 &ol 4 AHS A= AA
skl 44e YMC*GEL ODS-A(Lot No

=g
ANEm= MeOH:H.0=7:3C.% 3&om 11
2927)E Abg38te] 3em ZEol 25em HolZ FAETH 20m AR W) =P ATl oF
40ml ~120m¢ Abololl A AlA H o Had £45 F4E0] 440ml ~840meol A L EFR T
FAEE FFst] dolA AN g 2U 2L UM AARARMELHIE HA

|
FAE 1950mgS 48 F AT FAHAEES AF4HS CHCl; 3~5%&9d 9]

sto =53 F

T Bzt 19T A 1S 99 S v (Lieberman-Buchard WHs) &4 —3 -3
2 =Aog godo] WMl triterpenoid EA RS AdE & AT o] EH ] mpE 258T
% A &3] YElYE= C-289 carboxyl carbone §l&

3, UV spectrum®] A3 = triterpened
o2 A5t BuOHs = 90g2 A/NE v chlorofrom:methanol: 0 = 7:3:1 (3t%)&
ALg-3Fodsilica gel column chromatographyE 3dFe] 80ml® AEsIAtTE (580 g, 8x70cm,
Merck, Art 7734, SY). AE3I 4080~13,600me] &N chlorofrom:methanol:
Methanol:H:0=65:35:10 (&}3)9] Z7/l&vl= TLCstar 10% Ak

3

oA A A S o Rf
037014 Ao m WA = Fod FA4E0] FEonr o5 Fste] U £3
© 2 silica column chromatography S AAsFA T Aol A dojd R FAE 235
S reverse phase® TLC3IZ 10%32tol A wr21sk A3 Ry 0.203 Ry 0.129] 27 &4 o] #
ZEdormzg A& Methanol:H:0=7:32% Ci;z column chromatographyS A3}tk
(95 g, 5x70 cm, YMC gel ODS). Z7H-& v 330~530 m¢¥} 820~1,030meoN Al Z2re] E4&

At = Ao 530~820mAN = 27 229 EFFo] #EHAY. AL 82071,030
mle] §He FE3o] Methanol:H:0O=7:32 % Ciz column chromatographyS ThA] A Al 61

O

sttE 1Udg)s 45 + AATh 330~530 mle] &4 % MethanolH:0=7:32 % Cig column
chromatography S A A|&te] 318 E 2(1g)S 283ty

3435 20 Mp 290-294, [alp™ -6.30(isopropyl alcohol, ¢=0.005), IR max(cm ): 3100-3500
(OH), 2919 (CH), 1449, 1388, 1357 1000-1100 (glycosidic C-0), 902, 851; 'H-NMR
(pyridine-ds, 500 MHz): 1.63 (1H, m, H-5), 1.23 (3H, s, H-24)), 1.23 (3H, s, H-25), 1.92
(1H, d, 85 Hz, H-8), 1.05 (3H, s, H-26), 3.80 (1H, dd, 36, 85 Hz, H-11), 550 (1H, d,
36 Hz, H-12), 1.34 (3H, s, H-27), 461 (1H, t-like, 16), 2.48 (1H, dd, 4.4, 13.8 Hz, H-18),
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087 (BH, s, H-29), 098 (3H, s, H-30); FABMS(positive): m/z 997.6 [M+Nal’,
FABMS(negative) m/z 973.3 [M-H] HRFABMS cald CgHgO19 9745452 observed
C49Hg2019Na m/z 997.5348

o gtehe 13} 29 Zhae el

A=A 29 AZALSE duA GHvtsRHE AT S3¥E 2 500 mgs
10%-MeOH 80 méell &3fA17]1a Aske] 5%7F ¥ 7hate] 80Cel A 3AZF St whe-&
A ATh JEg A A AF] AF] A ethyl acetate 600 M= FE3 3L EtOAc B FTH

T2 23 AMAHSY ZHEE sample 75 mge THISE Y. EtOAc +8E-2  chlorofrom:
methanol:H:0=90:7:1 (3}%)S A& 2 A}83Fo] Silica gel column chromatography=
AT 10mA RS A3 70~290md AFolol A 3FEHE 30] FAFHAL FEHFS Smge

245 EEed 3gE 15 AMEAYS d1A IJFE 29 Y 2HoR SATFES
E AAEgY. TR E 9 ethyl acetate® F3ES  chlorofrom:methanol:H-0=8:22:10

1

—~
ol

lS)ez TLC 35S o 3t9hE 29 7k Bal&3 SLskAl UV 254m 3o~ 44

M
O]

o= Uehbe RO46S BFS BAT 5 Atk BPE 19 29 AEpsRel @
UV, IR, mp 59 251814 A58 99 A% oA $AG BAD sk

Saikogenin A(3,16,23,28-terahydroxyolean-11,13(18)-diene): mp 283-290C, [alp® 37.6
(c=0.85, ethanol), MS m/z (%): 472 (M'), 'H-NMR (500 MHz, pyridine-ds), *C-NMR
(125 MHz, pyridine-ds): & (1, 2) 2z

oh AES) M D nitrite o] =Y

Murine macrophage RAW 264.7 M ¥+= 10% FBS (fetal bovine serum) % penicillin (100
pg/ml), streptomycin®] (100U/ml) ¥33¥ RPMI #j=]oA 37C 5% CO: incubatorell A Hj
alth. Raw 2647 AIXE 5x105/ml 552 24 well plated] 2+ E53 & oS2 o7
FE AREY 10wE ¥ 308 F lpg/ml LPSE AZstal 2443 el
MacrophageZ %€ AAE NO9 %L Griess A FS o] &3lo] AX v Fo &A 3=
NO” 9] gE=A FAsA. F AZwF AT 10049  GriessA oH1%  (w/v)
sulfanilamide in 5% (v/v) phosphoric acid ¢ 0.1% (w/v) naphtylethylenediamine-HCl]
100 s £3%3+e] 96 well platesol A 10% B¢k 98 A7l & 550nmol A SF =S =H s}
A
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v}, PGE> and TNF-a assay
w3 2 9x] #jK o4 NO, PGE; and TNF-a level manufacture’s instruction®l] whe}
EIA kitE o] &3to] A &3ttt

Feg F8oA FEld F AFXd2Libermann-Burchard ¥H8-ol Aol Molisch
testoll A= FES HEbd vl Alxd stER FS5EHSA steE 1ol g mp, [alp, NMR
spectra ¥ FABMS spectrum® =740 23] buddlejasaponin IVZE #elE At o] 3gE
e RRFEAE el Aow 2EA A

3438 29 IR spectrumel A FA4H7]1E 3100-3500 cm ‘el A wiEAl A S 1000-1100
cm 'oll A ZH7E B 5 vk 'H-NMR spectrum (1@ 13)el 4 B 7709 tertiary methyl
717} singlet® &<l% v} o] AL triterpene moiety”} oleanane| triterpened S Al AF3FH,
o] o]l T 3}t}e] doublet methyle] ¥ vl o] Z2 T methyldl 93t Aoz 4
HAA g E 25 VheEd S W G o2 D-fucose, D-glucose”t 22 WERSLTE g
2 29 'TH-NMR 2 ®C-NMR spectrum (1% 14)9] A= 3719 2o <3 anomeric proton
o] Z+7} 488 (J=7.8 Hz, D-fucose), 554 (J=7.8 Hz, D-glucose) @ 524 (J=7.8 Hz,
D-glucose)ol A z+zF velwt o BC-NMR spectrumol A1 & 7H7F 104.0, 104.1 2 105.2 ppm
oA yehgomz 3 e A7t st A4S 'H-NMR spectrumel] A 2]
anomeric proton ¥ =39 J valueZA A Fo] ¥ AFE s JSo] yErETh o]y gk
2= puddlejasaponin IV(3}3HE 1) @9 "C-NMR datast 2 U359 o2& Fig9
oA yEld  mpel o] 3-O-{-D-glucopyranosyl(1—2)-[-D-glucopyranosyl(1—3)]} -
~D-fucopyranoside® ZAAE 4 glvp?

ol gk Wio] 7Ag AAh-Aed @AE AL vE A ©¢AE B 649 ppm,
82.9 ppm, 76.0 ppm, 66.3 ppm, 68.7 ppmolA EF 579 A7 . °]% 76.0 ppm
of &% A Gy 3200014 YEFE methoxyl 49k Q1 vk Aol el up 5477
obd methoxyle] A[&kell ofgk A vl=ge] &It Figl7el yEkdl el 2ol
HMBC spectrumol| 4] H-11] ¢]3 &y 3.80 (dd, 3.6, 85 Hz), H-16°] 2|3 &y 4.61 (t, 87
Hz), H-24°] <3 dy 1.24 (3H, s) 2 &y 248 (dd, 44, 13.8 Hz)2] HMBC correlation & 2 -
B A7) 7F C-23, 16, 280 zH7} Agtstal 9lom C 829+ C-3o To] A% A3 v &

M
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Aa-Agt ARt A yebd Ao lF AT A ghv)e] AdiajxE A48
13l NOESY experimentE ¢+ A3 Figllel #lAlgk uie}l 2ol 11-methoxylS a-Ad,
16-hydroxyl> B-ZAgS tar ol st e i, 23-hydroxyl® 28-hydroxyl®] <)
% NOESY spectrum®] s o =z8y Weairt. v EA%E stgE 258 7teis] atd 3

A sapogenin®] Ao]x| x| i1 saikogenin A7} AojXth = EF o xR s
3,16,23,28-terahydroxyolean-11,13(18)-diene 7-% & 2l upP*? o] 212 2o o]dt 7}5 %5
3 ol A AFEAT S methoxyl7] 9] 8= o]F A7} n-7AA9] o5 2 AMAHQ 18-H

2)
of &ele] A3 X artifact® 7HAET. e 19 ZheEAd e EaEHo] FLI AL
F AUl saikogenin A7F AAHE Z2 Tl

3t E 29 positive FAB-MSolA m/z 997.6°14 [M+Nal'ol] 93 =7t Jewon,
negative FABMSol A m/z 973.391 4 [M-H] o 7|13t 3 a7} vElgtom g2 ojAbe] AbA S
kA E3] 3tgE 29 positive FAB-MSol A m/z 647.991 4 [M-2xglucosyl-H] ¢
937k m/z 499.001 4 [M-2xglucosyl-H-Fucosyl] ol 28t 3 a7} 27 #zso] geo <
A4 = A AT F AT Bk oY ZtHRFABMSOI A m/z 997.53487F el
CioHg0109] #4421 ol oz 33tE 2+ 3,16,23,28-tetrahydroxy-11-methoxyolean
-12-ene-3-O-{-D-glucopyranosyl(1—2)-[-D-glucopyranosyl(1—3)]}-f-D-fucopyranoside
45 YElY buddlejasaponin IVaz 15t 212014 YEFW %] buddlejasaponin
V()= LPS& # %% macrophage Raw264.7 celll 4] NO, PGE,, TNF-a0& 7&tA A &3}
© 545 el
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29 10. buddlejasaponin IVa 3}gtE<] o3k HMBC correlation

CH;

CH,OH

29 11. Buddlejassaponin IVa2] selected NOESY correlation
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¥ 3. Buddlejasaponin IV$} Buddlejasaponin Va2l C-NMR data®] assignment

Buddleja-  Buddlejasaponin Buddleja-  Buddlejasaponin
¢ Saponin (1) IVa (2) ¢ saponin (1) IVa (2)
1 39.0 40.1 25 171
2 26.27? 26.3 26 20.4 178
3 82.9 82.9 27 21.2 26.2
4 44.2 44.1 28 73.4 68.7
5 48.2 48.2 29 34.0 30.1
6 17.6? 19.1 30 24.2 184
7 32.0 33.2 Fuc-1 104.4 104.0
8 42.6 54.0 2 77.6 77.4
9 53.5 52.1 3 85.2 84.9
10 36.6 43.9 4 72.4 72.1
11 132.6 76.0 5 70.9 70.0
12 1316 1225 6 17.6 17.1
13 84.4 148.2 Gle-1 104.5 104.1
14 46.0 43.6 2 76.7 76.1
15 36.6 36.8 3 79.2 78.7
16 64.5 66.3 4 72.6 71.9
17 474 40.1 5 77.9 77.4
18 52,5 44.1 6 63.5 63.1
19 38.1 47.0 Gle-1"" 105.6 105.2
20 32.0 31.1 2" 75.8 75.3
21 35.1 34.2 3" 78.8 78.4
22 26.2 26.0 4" 72.0 71.6
23 65.0 64.9 5" 789 78.4
24 13.2 13.2 6" 62.3 62.6

Ref Ring D/E of comp. 2: 23-hydroxylongispinogenin
Ring C/D1,3,11-trihydroxyolean-12-ene
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(A) Con L-NIL 2.5 5 10 25 50 100
1 (ug/mi) 2 (pg/mi)

LPS (1 pg/ml)

30 -
25 * o
fa *k
E20 r .
)
<15 ¢ ¥ dekek
(LI; 10 *RkRk H ﬂ
o
5 |
0 L= = =L
Con NS- 2.5 5 10 25 50 100
(B) 308
1 (pg/ml) 2 (ug/ml)
LPS (1 pg/mi)
30
% *
25 * %
= 20
E * %k % x* * %
g 15 * ok k
3
4 10 ¢
P
(o 5 L
0 /
(®) Con 25 5 10 25 50 100
1 (ug/ml) 2 (ug/ml)

LPS (1 ug/ml)

a9 12. LPSE %% Raw 264.7 cellol A Buddlejasaponin IV (1) and buddlejasaponin
IVa (2)°] €3t nitrite (A), PGE; (B), and TNF-a (C) production®l w3l A 3] & 3}
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5d #4249

1. 2gd

7h @daAd 2y

1) nZez"HE o]

S ATEE NEAIRRE AT a-57] (Sprague-Dawley)dl 5= 313 (120450)E T

st A5 T APARER oH] AbS AR A oo XAl #E33 2o 2o

o &2 AgEol 6577 AFHAAIL A 15U = |3 FE=8 oral needle zonde
A

Agate] ATE Folalth AgAe SEE 2+ 20, FEE 5+ 5%F FA80
"Zl‘

dE 3 =F (%)
7}A 1 (casein) 20.0
£ 7] & (corn oil) 10.0
2+ = (lard) 12.0
=2 (starch) 46.75
A E 2 2 (cellulose) 5.0
uyl2 = 3HE (mineral mixture) 35
HIE}Yl & 3HE (vitamin mixture) 1.0
=¥ F=Z2o]=(choline chloride) 0.2
DL-™ E] 2 (DL-methionine) 0.3
Z ¢l 2~ 8] & (cholesterol) 1.0
= ¥ 2k(cholic acid) 0.25

2) 3,4-dicaffeoylquinic acid(DCQA)%] FuAdg 3 =3

I AW ol E 3k Sprague-Dawleydl §4 dF €39 MeOH F%%, CHCl; #3,
EtOAc +3% % BuOH 383 BuOH Zg°lM weld 3= DCQAE &FEE Folst
Aok FHxHE AstEdE =AH3sE7] $38Fe]  total cholesterol, HDL-cholesterol,
LDL-cholesterol& 7438 & sWA 3 AT+ AlE F433ATh

N



o

)

FEE 2 O Y=gl rnsay 43

1) Carbon tetrachloride 7t %3l A8 & E] CCly : olive oil(1;1 v/v)& A% 100g% 0.2ml
A B Fojsta 48A1%F Fo]  Adete] dAARE & EHE FHEHd
transaminase(ALT, AST), v-glutamyltranferase(¥—GT), sorbitol dehydrogenase (SDH),
lactate dehydrogenase(LDH)2] A4S A9t A" 2 CCl Fos71d 25d
Aol 10% Tween 00 &35t AFFA3A . $FA 2 FEZ+= silymarine 100mg/kg
= Ab&sdt

2 838271 D-galactosamine -
APt dAEH ST A4S
t}. l 548 GalN %9

O:] J

2) D-galactosamine 7t - HA¥sEd A AT
HCI(GaIN)& 400mg/kg? HZW= Folsha 24A3F 43
#Astel ALT, AST, v-GT, SDH ¥ LDH¢ A4S =4
71 253Y Mol 10% tween 808 Yol B3|A|A A
silymarine 100mg/kgS AF-&-3F3iTh

3) ¥5eAd - AIFEC ANIT(a-naphthylisothiocyanate)E olive oiloll S EAA
80mg/kg® ZATFo stk AAE =22 ANIT Folst7|d 2579l 10% tween 80
Gollo] g3iAA AT FodFATt. FA HFERUFERE = ursodeoxycholic acid(©]dt UDCA)
S50mg/kgS AF&3FSATE ANIT 7o F 47A1F § 1AI3F B2t 95
ot om, 48A%F & Adste] YW F bilirubindS 5783}

Irving ol wz} =439

ARl FEES 2

E
= = Z
o, FET BHAE

¥R EI

4) A¥7E - A%l FEe D L-ethionines A4 d40l o 200mg/kg® 3 s5A 33
S ethionine F37] A 257U Ao 10% tween 80 & Mo LA A H4F
t}. Ethionine T 24417 A 3% o] 7HE A E3)o] 1.15% KCl &0 w23 A

=4

N e N
ol
o
o

< 3,000 rpmol Al 1083 YA EE sl A AT dolA HFW FA A FS Frings U H
ow FAAW B F2UzdEds S F4 tixFERE methionine(o] 8}
METH) 100mg/kg< AF&-3}%1
5 ¢%EFE - 3% Eo| phenobarbital(7omg/kg)S 497t A A]8]3}al  acetaminophen

=
(80mg/ml, NaOH=Z pH 1062 =2 %4) 800mg/kgS &7 ol FAF stk 2 A8 &2

,42,



£ gcetaminophen F¢13l7] A 2L Ao 10% tween 80 & Mo &3fA|A ATFF] 3%
o} Acetaminophen Fo] 24A13F A3 Fo S AEZSA S Ux2YgER =

methionine 100mg/kg< AF-&-3F 3t

o e A
) X5 248X =A
b2 A FEe] 42X Aminotransferase(AST, ALT), Sorbitol dehydrogenase(SDH),
Alkaline phosphatase(ALP), Lactate dehydrogenase(LDH)®] 48 J]EA| S o] 835}
=43 A
2) AT ARt g 54
Ohkawas 9] "ol =3l TBARSE UV spectrophotometerol| A &4 3sla F 34104
I e 7+ %32 1g9 malondialdehyde nmole® EA] &+

3) 1+x2A % glutathioned] # =

Ellamne] WS o7 WA ste 7+ 2259 glutathioneS A %331t non-protein—-SHel

A cysteineg A3+ ZkS glutathioned ¥o = 3%

2}, Phase I & II 249 &4 =4

Cytochrome P-450(Omura®} Sato5¢] #¥)”, Cytochrome b5 3 #(Omura®l Satos <]

PHE ozt WA 24 (Nashs ol WHe ozt 7))
Aniline hydroxylase®] &4 (Bidlacks 2] ®H),” UDP-glucuronyltransferase® &4 (Reinke
Zo W) ¥ Sulfotransferase® 4 (Dawsens <] W), Glutathione S-transferase®] &4
(Habig5¢l #4¥),” v-Glutamylcystein synthetase®] 24 (Meister$} Richman<] #4)'%

Glutathione reductase &4 (Mize and Langdon®] ®#)&Y E&o] nug wio] =370}

Aminopyrine demethylase?]

T oF WA ste] SA A
vl 22 A}
AL A ZE38te] 10% buffered neutral formalinel] 24417F A3 & FA8L 60% ) A

,43,



100% alcohol® <=x}2& o & ©<35lo] paraffind] Z w3} blocks WE te ©] blocks
rotary microtomes AF-83}e] 4ume] FAZ 27 HHEES 59| hematoxylin-eosinb2) 22
A & FgduAH(10 x 40002 #EES FAE S5ewMild: - 0, 1, + 2
Modulate: 3, Severe: 4) .2 X A&t}

vt ANEAE 574
1) Whittle 544)2] 0.7% =4t 23k AWFH 9] writhing syndrome GA|HO 2 ZA3F1 &

A ZEAE aminopyrineS AHEEHS

2) Hot plateE o] &3] &2 52°55CE YAsHA

2 WAL e WA g wolv] ARshe A 439

FUJ.,
ol
20
a2
o,
N
N
—_-
14
R
ftlo
oy
R
ol
2L
s
i)

7Lodd FE=d 42 aAdFl W 2

aA A olg A ol WEs FEE, JHZE Y, FEYE 8 9 JdHolAH o E
w8 (250, 500 mg/kg)S dAFdel AA wWld AT FAAY == 34-DCQA (10,
20mg/kg)s B FolstdTh  24A17F FHel HE J T

g 3 HE Fe S48
bt (2 5. & 2dsHE vE 0 LDL-2dsdEe gEe A4
3

off

] [e) = h=4

o BT axHAol® AbSe Aol dAA S FUE NS HDL-ZF#H Z~HEo el
= HoE Eﬂﬂﬂ AT mA Aol HH FEE £ DCQ Fos A9 Uzt
of vlsle] F FHl2EHE ¥ 9 LDL-FH2HE sEo] daE oy HDL-Z#H ~H =
3} 2ko| 2 A3l gk

U 93 FEEY 58y

H3 veks =555 100, 250, 500mg/kg S 770l stofstal 2A-Ae|Adeds S U=
FAF e Su gzl H|ste] WEAIZE 9 writhing 7F 250mg/kge] FANAME FA 4

o

frelidol glglon, 250, 500mg/kgel FolellAd reld Al ZETd ARl A =9
writhing<== o] Al Alste] g5 HeEpiith &4, hot platee] M= 28

it

,44,



& Azro] oA A AFEATE FANFEELE ALE3E aminopyrine?} HE 9 &3] 3o
= Jou fAE JE 2ES AT (29 18-19)
X5 93 FEE 4 DCQAY ¥ Fd~HE At a7
) Fo = FY2~HE (mg/dl) AL
AT
(mg/kg) Total HDL LDL
Normal 91.2+3.77 19.6+1.15 27.4+4.10 3.63+0.21
(100) (100) (100) (100)
Control - 163.4+8.43 22.8+1.86 98.4+7.21 6.17+0.33
(0) (116) (0) 0)
MeOH ext. 250 158.2+5.66 23.242.84 103.1+8.60 5.83+0.43
(7) (118) (=7 (13)
500 145.6+5.66 25.7+5.36 89.6+8.96 4.67+0.32
(25) (131) (1.2) (59)
Ether fr. 250 161.9+4.53 20.9+1.99 106.4+8.43 6.75+0.31
2) (107) (-11) (-23)
500 167.8+8.77 23.243.12 99.2+7.20 6.23+0.50
(-6) (118) (-1) (-2)
BuOH 250 170.3+4.27 21.8+4.21 113.16.48 6.83+£0.47
(-10) (111) (-21) (-26)
500 165.0+3.29 24.1+3.67 1108+5.55 5.75+0.38
(-2) (122) (-18) a7
EtOAc fr. 250 146.2+5.89 23.242.84 90.6+3.89 5.30+0.40
(24) (118) (11) (34)
500 138.1£6.42 24.0+3.11 74.245.56 4.49+0.46
(35) (122) (34) (66)
DCQA 10 150.6+3.11 21.9+4.12 100.3+8.75 5.88+0.41
(18) (112) (-3) (11)
20 123.845.49 22.6+3.19 65.2+5.66 4.48+0.30
(55) (115) (47) (67)
FA = A +SD.(n=8)¢]tt. DCQA = 34-t7lgledaAdi.  F Z# ~HE(total), LDL
2w A5 (A1) ZE ko] #e A g A& WA AsHE (%) Hit
S, HDLS 5ol g2 AR st F5E(%)9 Fiahs et
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gFel 7Y W RS 257 Rolg  CCLE Folatind 2% (A Eel vAE A3

40l ® 6 7otk Adswas Tolanzd dxs F/ud
aminotransferase 2 sorbitol dehydrogenase, ¥—-glutamyltrnasferase, alkaline phosphatase$}t
lactate dehydrogenase?] Aol | o] zZtE3F WU ARS Fo322A methanol F&&
(250mg/kg) 2 ethylacetate F&=(250mg/kg)e] FololA ALA3lgtie] Folto] H]|E}S]
AA s A HAom, FESQ compoud 1(10mg/kg) el Folol A= #A3 AUt g
HWH 9] chloroform(250mg/kg), butanol(250mg/kg) =2 % DCQA(Gmg/kg)e] FofolA =
U Fase 432 Bdod SAAA #Fodel AT

X 6. CCLE &% 7td 3 FAoA &3 aminotransferase®} sorbitol dehydrogenase A4
oA WF 93 FEE FYE 2 0 QYR 1y
Activity
Treatment Dose
(mg/kg)  ALTAU/L) ASTIU/L) SDH(mU/ml)
Normal 32.6+6.58f 59.4+6.07" 18.4+4.63°
CCL 98.6+7.49a 194.9+20.7% 65.3+7.49°
CCl + LFM 250 585+6.99° 147.9+14.3° 32.5+3.80¢
LFC 250 85.2+5.43" 179.3+16.4*" 58.9+4.22*"
LFE 250 53.5+6.43" 100.2+11.3 28.3+3.06°¢
LFB 250 91.6+5.55"" 189.2+20.0° 62.3+4.11°
Compound 1 5 69.1+3.89° 160.3+12.3"¢ 52.7+3.08"
10 50.4+3.21%¢ 90.1+8.23% 26.3+2.19°¢
Silymarine 100 42.3+256°1 73.2+9.97% 21.4+357%

JA 9} silymaring A T7H 072 253 d&ate] o] IHA AT
BREOZE 13 9tk AdstEa FAS 4827k APagih. AT W o+ ®EAkL
Ducan’s new multiple range test® S A EA sl & EXE 7IAE dHolEHE p<0.0590] A

FAALE foide] gleS UERY

o
>
o2
ot
)
[
u

,4’77



¥ 7. CCLE =31 79 3FANA €A v-glutamyltrnasferase, alkaline phosphatase
(ALP)¢} lactate dehydrogenase(LDH) Ao t3t 93 F&5&, F3& 2L 1 HAE9 153

Dose Activity
Treatment kg V-GT(mUmD  ALT(K-Aunit) LDH(Wrobleski unit)

Normal 26.3+3.07f,1,2) 39.1+2.66° 25.4+2.10°
CCly 68.1+4.96a 75.7+3.56 48 7+3.27°
CCly +LFM 250 58.5+3.27™ 65.8+4.55"° 38.4+3.25°
LFC 250 63.2+4.44*" 73.1+2.97° 42.9+2.09"¢

LFE 250 54.1+3.21%¢ 60.5+3.22° 32.6+3.12¢

LFB 250 66.2+4.39° 73.1+4.11° 44.6+3.23*°

Comp. 1 5 62.3+2.99% 70.2+3.47*° 43.7+2.43°
10 50.2+4.20*" 5.21+4.29° 30.2+3.37%¢

Silimarine 100 34.7+2.94° 46.3+4.25° 28.5+2.41%¢

F2= Hi + EEARHN=8); Ducan’s new multiple range test® EAEAsle] 2o EA=

A dlolelE p<O0Bl A BAH R feol4ol §2S ek

et dH e 24 28 g Ao dAE ¥ D-galactosamineel ofs] FIkm¥ Aol WA= dF

) g% A8y wE

Aol ABHE 6, DA WA ARY R YR 1Y FPS HAT BHOR KA

F42 ¢4#3F D-galactosamined] <3 &35 #TaEAg AHo] ¥ 8 99°|t}. D-galactos
—amine?] Fo 24 dA3I F7lEY  aminotransferase 2 sorbitol dehydrogenase, ¥
—glutamyltransferase, alkaline phosphatase®} lactate dehydrogenase®] &Aool @3¢ Z+&
3 9 AR FoJgto 24 methanol(250mg/kg) 2 ethylacetate(250mg/kg) 2] Folol A Al
A3lebr o] Fojto] H|dle] AT A HAow, AES compound 1(10mg/kg)e] Fo
NME  dAAE AAFHAG. FH  dFHe  chloroform ¥ (250mg/kg), butanolitg
(250mg/kg) 3 % DCQAGmMg/kg)e FoloAE i ZaHE AL Hgoy A4
2l ool Sl

,48,



¥ 8 D-ZEEAWIOZ Hr@dE 4 HoA &  aminotransferase®} sorbitol
dehydrogenased] et 93 F=5 dxgle a3
Dose Activity
Treatment kg ALTUU/L) ASTAU/L) SDH(mU/ml)
Nomal 30.9+3.47° 61.4+9.91" 19.4+3.32¢
GaLLN 400 793.2+34.3% 957.9+30.2 198.1+12.2°
GaLN+LFM 250 690.1+23.7° 859.1+28.4 143.2+135°
LFC 250 763.8+30.1°¢ 931.7+31.7° 170.5+20.0°
LFE 250 613.4+29.8¢ 639.4+23.2¢ 102.4+13.1¢
LFB 250 770.1+21.0*" 939.6+24.8" 181.3+18.7*"
Comp. 1 5 759.9+19.5° 917.8+33.4° 169.2+12.4°
10 560.3+26.6%¢ 579.6+18.6¢ 79.3+9.67°
sil 100 437.9+17.9°¢ 530.0£20.5° 52.9+8.45'

WA 9} silymaring A7+ o2 2F737F &8t s @Y AHFFoIg & D-AFEAL
Mlog BAFeE 13 stk Ardstea FAR BAZ AFskAnk FAE A o+ #
Z#Hz}; Ducan’s new multiple range test® EAIEA3e] e EXE 7HXE dHolEHE

p<0.05°14 FAA = froidol flas HEhd

¥ 9 D-zZFEAVIcRE Fx"H Y AFdA A  v-glutamyltranferase, alkaline
=

Ax e w3

phosphatase, lactate dehydrogenase®]| w3t @3 =

Treatment Dose Activity
(mg/kg) ¥-GT(mU/ml)  ALP(K-A unit) LDH(Wrobleski unit )

Nomal 28.6+3.54° 39.4+3.17" 30.7+5.01°
GaLLN 400 116.7+4.27° 147.6+10.3° 97.6+6.77""
GaLN+LFM 250 88.2+3.701 109.3+8.49¢ 77.3+561°
LFC 250 104.7+10.3"¢ 126.5+9.98>¢ 83.1+6.34"¢
LFE 250 76.3+9.81¢ 89.6+6.37° 102.4+9.00°
LFB 250 109.4+9.12* 138.7+8.88™" 90.2+8.73*P¢
Comp. 1 5 93.0+7.63°¢ 120.2+10.2°¢ 89.5+5.47%P¢
10 65.245 55 73.8+6.54" 56.5+6.63¢
Sil. 100 41.6+3.56' 58.7+4.63¢ 35.7+3.26°

FAE= Hy + F5H13F; Ducan’s new multiple range test® A EA8le] & EAE V1A

p<0.0501 4 EAA 0w §o]4do] 952 L}ERY
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okodF e b 8 B AT dAe § gaar BdelMe] 9

HUHEZREH =49 Az wixe= Al S2E& A4 HHo=m Addsiea ¥
D-galactosamine®l &J3te] =¥ F=5Ade] 7ol W32l 8 5 methanol, ethylacetate 2
2L Te AYsEAd HAALSIA a

DCQAe°l gt #g5ls Fdstas ol #9 92 A
-naphthylisothiocyanate (ANIT)Z S5&AE& F% ¥ 10°]t}. ANIT9
Fo2A dA43 A9 bilirubing w4 2 cholic acide] 4ol AHe 3 4 AEs F
tEEA 93 F9 DCQA, ethyl acetate #3, methanol F&E o2 Z7FHq o ANITY
Fo2A dA3 F7tEE F bilirubing] d= FARE AoE
3 dF o] 139l ethyl acetate 3 E, methanol F&%2] Fol2A4 ANITO| 93 d5&
=t

A= A ER oy Fade] FofdM M2 Fhol= AR Feldol sl

¥ 10. ANITZ =% cholestasisel] W3 93 F==& A8 &7

Bile Flow Cholic Acid
Dose Total Bilirubin
Treatment (ml/hr/100g b.wt) (mg/hr/100¢g
(mg/kg) (mg/dl)
b.wt)
Nomal 310.1+43.7° 0.66+0.09° 3.83+0.46
ANIT 0 274+3.21° 8.79+1 .28 0.32+0.08°
ANIT+LFM 250 43.8+3.98"¢ 7.83+1.33*" 0.79+0.10°
LFE 250 48.5+4.43"¢ 6.89+1.05>¢ 0.9.+0.09"¢
DCQA 10 59.3+4.97"¢ 6.16+0.58° 1.09+.0.21°¢
UDCA 50 69.8+4.92" 5.93+0.27° 1.27+0.19"

ol

F# ¢ ursodeoxycholic acid(UDCA)S 713 o2 253 A%sle] slFo A 7 5o
3t % n-naphthylosothiocyanate(ANIT)S. 2 E7FEo] 2 13] sttt Aldstes FAS 24

Al Zboll AE3FTh FX= Hit £ TFHAE Ducan’s new multiple range test® % 4] &4 3}

of 22 £AE 7HAE deolE e p<0.05olA BAA R Fod0] 5S UER
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R HE7ke]l Z7tol mR= dFH e E83F methanol, ethylacetate @ DCQAS g8 23
o] 3% 11°|t}. DL-ethionine®] Fo=ZA @A 3] S7tEA FAE 2 T4 3

oslo 2 ZFAshe A He9lorm F cholesterol®] o =

i

¥ 11. DL-ethionine A Aol 2o]gt =|ul7F 31F o st HH o] a3}

Triglyceride
Dose Cholesterol Total lipid
Treatment (mg/dl)

(mg/kg) (mg/dl) (mg/dl)

Nomal 3.78+0.18° 9.13+1.24° 36.7+19.2"
ETH 43.9+4.27° 14.5+3.36 468.1+21 4
ETH+LFM 250 37.5+3.12" 11.9+2.11%P¢ 365.2+12.9"
LFE 250 259+3.97° 12.3+1.98*"¢ 259.6+10.4
DCQA 10 18.0+4.97¢ 13.8+3.10*" 185.3+9.98¢
METH 100 12.7+2.11¢ 9.93+2.48"¢ 139.2+8.89°

d# 9} methioninefMETH)S 77202 237 d£35te] dFo hHA AFLFo3
DL-ethionine(ETH) &2 EZFo1E 13| 3ttt AFES

fr
oft
)
Mo
1%
ol
o
2
L
rlo
Sl
2
Ll
N
L
B

TFA= H £ 58X Ducan’s new multiple range test
= dlolH = p<0.05d A BAHoR Fodo] §las YERY
A}, UDP-glucuronyltransferase % sulfotransferasel] "X+ <J &k

AR FROA B0 24 W TFUS nAE IFS

o=
=
8% methanol, ethylacetate 2 DCQAE A E HAE st  acetaminophens 7ol

fl.lO
e

w54
FAstA 7F 2FE ALl sulfotransferase ¥ UDP-glucuronyltransferase®] &A1& @3l A

| 3% 12t} AAtoll wW]Ete] acetaminophens Foid oAM= 7+ sulfotransferase 2
UDP-glucuronyltransferase®] Aol Z7iEden @3¢ methanol, ethylacetate &3 =
DCQAZE 77t 257F A e 3t A= acetaminophend] FolirH Tl 715 E AES W o)

SAARJA Feld2 gl

,51,



¥ 12, olAEolr| =3 HFx HF gk I+ sulfortransferase and UDT-glucuronyl
transferase Ao i3 93 dx 2o &z

Dose Activity
Treatment (mg/kg) UDPG” Sulfortransferase™
Normal 5.30+1.55"" 14.50+6.43"
AA 6.87+2.29° 18.7+5.54%
AA + LFM 250 7.10+2.88* 19.4+7.72°
LFE 250 7.13+3.41% 21.7+4 .55
DCQA 10 7.45+3.33° 23.1+6.26°
METH 100 7.30+3.29° 20.5+7.18°

FA= He + F5H13F; Ducan’s new multiple range test® A EA8le] & EAE V1A
= HolHE p<O.0boA EAFLE FoAle] g1SS YEMY. = p-aminophenol glucuronide

nmole/mg protein/min, **. p-nitrophenol sulfate nmole/mg protein/min

o}. Microsomal WA} EaAl0l v A= 3k

d#e] FZEQ methanol, ethylacetate L DCQAS AdF
acetaminophen< E7Wel] FA131%0S Wl acetaminophen®] Fol2A dA3| =719 7H=
A dIrtste] ko] |WH e AAEz dAS] Hade 7S FHE H4 5% 3F microsomal
HALE A S S Ao B 130|th

Aaatoll H]sle] acetaminopheng Fo]%F FollAl= 7+ microsomal &9 cytochrome P450,
b5, aniline hydroxylase & aminopyrine N-demethylase®] &AJo] & A3 ZF7l=don, HFH o
methanol, ethylacetate 8 % DCQAE 77} 253+ HAA 7 oA+ DCQA, ethylacetate,
methanol o] A= A3 A= ATt

2 o

2} 7Y% A5 glutathione® % 2 glutathione A Aol v X = 3

d#He] FEHE2 methanol, ethylacetate 2 DCQAS AdAEFEd 2577 AA
acetaminophen< 7ol FASIY S wl  acetaminophen®] Fo=A &
glutathine S-transferase®] €/do] {HH o AAYR F7te = 7S 7T HHo=

9] glutathione?] &% % glutathione2] A Aol v X= <

2%}
o
ftlo

,52,



T %9} glutathione reductase®] &4do] @3 2] methanol, ethylacetate % = DCQA

ﬂllﬂ.l

F7F AA Y3 ol A= DCQA, ethylacetate, methanol Fol9] A4 =2 A3 S715 A

—glutamylcysteine synthetase?] &2

B HOE o] glolth

E 13, opA =l

)

.

acetaminophen®] Fo] 24 A H )

f% 3FHNA 7t microsomal enzyme systmell that @3 Hx7 Y

o wA9) 499

ey
Dose Activity
Treatment (me/kg) Cyto pd50° Cyto b5’ AH™ AD™

Normal 1.20£0.09™”  0.33£0.03' 1.58+0.17¢ 3.86+0.33¢
AA 800 2.93+0.11° 1.62+0.10% 2.80+0.13° 9.26+0.58"
AA+LFM 250 2.29+0.12 1.23+0.03" 2.19+0.11° 7.27+0.39"

LFE 250 1.87+0.06° 0.99+0.07° 1.96+0.14°¢ 6.94+0.29°
DCQA 10 1.68+0.08° 0.64+0.05"  1.82+0.13%¢ 5.63+0.42°
METH 100 1.47+0.05° 0.53+0.04° 1.70+0.09¢ 4.45+0.42°
TX= it + 53R Ducan’s new multiple range testZ F A 2415l 2 EAE 7FX|+= do]H
= p<0.05oA BAFCZ FoAlol 18-S YERE. = nmole/mg protein, **: Aniline hydroxylase:
p-aminophenol nmile/mg protein/min, Aminoptrine N-demethylase: HCHO nmole/mg
protein/min
E 14, oM Eolv|x=d F%= 3 FHolA 3t glutathione cocentration and glutathione

biosynthesis enzyme activityoll W3 |@# dAx el &3

Activity
Treatment Dose Content
(mg/ke) Gutathionex GR™ —-GCS™
Normal 5.41+0.64*" 31.2+3.13" 15.37+2.67°
AA 2.48+0.22 16.7+1.50° 8.64+0.48°
AA+LFM 250 2.93+0.29° 21.1+2.11¢¢ 8.82+0.61°
LFE 250 3.88+0.39° 24.3+2.50P¢ 8.92+0.77°

DCQA 10 4.26+0.40"¢ 26.1+1.98" 9.02+0.98°
METH 100 5.01+0.55"" 18.3+1.54%¢ 12.21+1.92°

A

T2 Hir + FFAXE Ducan’s new multiple range test® 7|24 8to] 28 312 71X &= dHolH
= p<0.0591A EBAIFoE fFoXo] gleS uEld. spmole/g of tissue, **Glutathione reductase:
glutathione nmole/mg protein/min, *** v-Glutamylcysteine synthetase: Pi nmole/mg protein.min
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Ap zA 8 08 kAo 1]
B# 2 methanol F%&, ethylacetate +3& %2 DCQAE AT E 257 HATs2
acetaminopheng H7Woll FASHE S u] k22 o] W3lE ##st A% o] ¥ 150t
Acetaminophens& FojstE2A Aol FAHAA, Ao 4 B LgolrMe e dEd
T dAeH(total score 4~5), B3 methanol &8-S & 8lal acetaminophens Fof gt
M total score”’} 2~4% ethyl acetate =& Fost2 2 A total score”} 2~32.2 ZHAH O
o]o] AE<l DCQAE A FE| A3t acetaminophens E7 o] FA3}AS W= total

score’} 282 H A8 7AsFH T

1= 9%

E 15 ofAEolndlom  fFrHE IE dFdA dH FEEY Agd wE
Histopathological score

Dose Centrilobular Degen. Lubular Acidophilic Degen. Fatty Change Total Score
Treatment (mg/kg) case

mild mod sev mild mod sev mild mod sev
1 - - - - - - - - 0
Normal 2 - - - - - - - - - 0
3 - - - - - - + - - 1
4 + - - - - - - - - 1
5 - - - - - - - - - 0
AA 1 -+ - - - - - - 5
2 + - - + - - + - - 4
3 - + - + - - - 4
4 - - + - - + - - 5
5 - + - + - - - - - 4
AA+LFM 250 1 - - + - - t - - 4
2 + - - + - - + - - 3
3 + - - - - + - 2
4 + - - + - + - 3
5 + - - + - - + - - 4
LFE 250 1 - - - + - - + - - 3
2 + - - * - - - - - 2
3 - - + - - + - - 3
4 - - - + - - + - - 3
5 + - - - - - + - - 2
10 1 - - + - - - - - 2
2 - - - - + - - 3
DCQA 3 + - - - - - + - - 2
4 - - - * - + - - 2
5 + - - + - + - - 2
100 1 + - - - - + - - 2
2 + - - + - - + - - 2
METH 3 - - - - - - + - - 1
4 - - + - - + - - 1
5 - - - - - - 0
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dH o] Z}E3 = ethylacetate?] A#<2 34-dicaffeoyl quinic acid(DCQA)E AA & slar AFY
3}, D-galactosamine 2 n-naphthylisothiocyanate(ANIT) 2 H@&H52A|S F=3 A3 |
FHeol E3F<9l ethylacetate, methanol % DCQAS] FolzA ZHHFAES

D, L-ethionine® &3t A7t = folA = a3E B&sI9th d3 2 #3F methanol,
ethylacetate 2 DCQAE A3 5E] #AX2]staL acetaminophens &7 Uloll FAFSIIIA] 722
9 A A7As I microsomal &A= acetaminophen®] Tl ZA A3 FIEEE Aol 7
2R $HA glutathione S-transferse, glutathione reductase 2 7F%% % 9] glutathione?] &
%+ acetaminophen®] T ZA ZAHTE Aol W3 methanol, ethylacetate 2 DCQAE 23
=9  AATsEEA F7FEITE. UDP-glucuronyltransferase,  sulfotransferase 2 ¥
—glutamylcysteine synthetase®] @42 acetaminophen®] Fo]2A SE A oL Ao HA
B2A = doE o] ATh

Acetaminophen< Fol3toma W dta o2 xA 9o W7} total score’t 4~521H] H|E dH
9] methanol 3%, ethyl acetate 2 DCQA<S] A2 Z total score(2~3)7} @A 3] JAFS

ol el A3 AAs Tt E uf | A2 =49 DCQAE glutathiones WA =
AR5t =280 Tl o] glutathione S-transferase®} glutathione2] A &4
glutathione reductase®] #4o] ZF7}% o] acetaminophen®| WAIS EXAZI 0 2 A o]o 2]s}o]
T IEAAS dUE & ds Ao AAEY, oz DCQAS] #Hgo] {9 & =28}

Belo] 9 Fow AzHozt

il
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5 25 x 10° cells/ml®] $E2 100 mlE wHEo] 1.3% DMSOE 748t o
T et AlEE DMSO°l =9 olx TiE Suf 34skal, 10% DMSO= 7
SEfA ALH o7 At 96 well plated] Al&E 10 ¢ ¥ quadruplicate® %L
oz AR f4l 100% DMSOE, dA vz o2 TPA (8 uM/wel)E AM&3ta 34
o= TPAES #H71shA] &+t HL-60 cells ¥4 #2](2000 rpm x 5 mm)O}Cq ujj oF A -§
A A5k HBSS (w/o phenol red)® F ¥ A& zlo] wjokols 94d3 A £ 1.0 x 10°
cells/ml®] H=7F H &% HBSSE Y=t} A|&E Y-S quadruplicate % duplicate% A 3
EHg ¥ YA AEEAHL HBSSE ¥eth 30% 5 Wwsta 5 2 5 COy
Hj 7] A vkt 57 & TPA &% cytochrome ¢ (160 pM/welDE 7H7} 20 wt A
7hske] 30% Bk AolFa 1 Az F<9F CO2 wi7lolA wiekdtth 550 nmollA ELISA
reader® 3 EE =43 T 9% controlE T3 log Fxo 3t ICe 3ok 28 2
x

W= ICs #ho HAIste] A S =E Wt

4)4

o
> b e

fu)
BN

ml

U g

olN

2

ofr

ZAFE 913 mouse ear edema test

acetone/DMSO(L:1)oll AlRE o] AF 9] 8% Flo] =4
=2l TPA Gnmol/50pt)E AH 8% o FaE¥se] FF3& el 443 ¥
6mm A& o]gdto] e AV|= 715 Fehd FH VAl Aes ol &3te] FAE F433
o 2E A 4% A Suivke Aesdin S2F5 A FACdA 4% Ao FAE
Mk vlaskh £F A EdE (= X ¥ TPAR 7%
AZH/(TPAR F&& fdd oA FAIx100= ALkt

tlo
Ho
e
%
M
2
o
40w

o} d=aAE @<l cyclooxygenase—2(COX-2)¢] W3d ZA}

5578 A AFAE Eeh: dHUWAE (AL, =)ol Fstke], 1243E F712 Yt of
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AEANAY. A= 657 ~77H d& AFAE ALt AF 59 €&
AAG oS ol o WdFH FEE, 5 WeEE FEEF buddlejasaponin IVE &1 (o}
)=]

AlE DMSO = 1:1), 200peell =o A3 o] =4 =3 3tk 30 5 TPA

(10nmol/2004)& olAlEol Ho] w4 wxshw 4N Hol AAE IYNAG. NRE B
Bo] Ae AN AWEAS AAdTL AA AXE AR F 43S olgee] U W

S B 9ad lysis 4150 mM NaCl, 0.5% Triton X-100, 50mM Tris-HCI, pH
74, 20mM EGTA, ImM DTT, 1mM Na3VO4, protease inhibitor cocktail tablet]2 7}3}1
3AIZE o A3 flol WAE ¥, A8 (12000rpm, 10min)ste] GEdS AU A
o] ©9d2 BIO-Rad protein assay &S o] &3le] AHH3FAT) Zh2be] AR ol A

e,
ol OW'
o 1%

il
o

3 sodium dodecyl sulfate-polyacrylamide gel electrophoresis(SDS-PAGE)E
w8 99EdS PVDF ez &3 dudoe] 73 PVDP #H& A4t &3 ol
Ql 5% &R FfHol A B v, 11100022 3143k COX-1, COX-2, fi-actin®] djgh
2} BAS AToA 1247 Eolar, o] Az} Ao Eojxow HIS3l:= o]z FAHE &
CZF @A EFyd 0.1% PBST(phosphate buffered salin Tween 20) ©] & A S &9l
% Enhanced chemiluminesence (ECL) &40 =2 wWhEAZl & x-ray FFol =FAA

COX-1, COX-2, f-actin®] Wst& At

A

$?
v

gt FEAWo] &

ol[‘

=

Salmonella typhimurium TA100, TA102 W& A}83l9] Ames testE® 33t EZ 9
DMBA HE= AtstAl2 33 Edwold ek gAss ZARE DMSOC =91 DMBA
T E=F4E 3A3 tert-butylhydroperoxide (t-BOOH), Al@+F <k 0.1M
potassium phosphate buffer &2 S9 mi shek Mg gEol ARE 7FstAY 7HehA
ka1 37 oCollA 30% FoF vkgAI 7). wkS- F3 45 oCollA 0.5 mM histidine-biotin
o] ¥3l% top agar, 2 mlol ¥FSEIES ISt & HoF oS plateo] Fof =3t} 37
oCol A 29 F<t w3t colonyd £ 3o}ttt

hul

s
A
DR

vk, MTT assay
96-well plateol] welld HT-29 M EE 5x10°71% 23 1% antibiotic-antimycotic & 333}
= 10% fetal bovine serum(FBS)-Dulbecco’s Modified Eagle medium (DMEM) HJ A] o] A4

24Nt ot kel WiAE AAStE FHA FEEol 2 WiAE 200ut® 7Hek3d

,’71,



. Al2E& DMSO(dimethyl sulfoxide)o] =91 % serum©| $1& DMEM WA Z 3] 3}o]
ARESEA T viA] Ue] DMSO® w%+ 01%7F H X5 skl 2413, 244 7ko]
5mg/mle] 3-(4,5-dimethylthiazol-2-yl)-2 5-diphenyltetrazolium bromideMMTT)& & 3
welld 20 H7bsto] 4A1ZbEQE 37TCTAlA wiFatdeh mi#] 2 MTT &4 3] A
A% F DMSOE 200u% @i 37ColA 208 MY F 570nmolA §F3=5 S453A

Ll

ME AEES dAExFOEIA T 718 wel) o] F3 %o 3k A 5E £33
=]

Ad F

of

2AE 7}k well

v}, DAPI staining

25T flaskell 2x106 cellsE ¥ il 24A17FE<t 71§ 0.1%9 DMSO° =<l Als& A& st
Gt 241 7ko] At Fof cellE scraper® Wo]Wl ¥ PBSE 13] washing(1500rpm, 3% ,
4C)sta, 75mMe] KCl= Ao = tH&00rpm, 5%, 4C). methanol®} acetic acid®] W] &
31231 A7]e| formaldehyde 3drop®& © YolA 23] mAAIZATH 800rpm, 5%, 4T
Air dry7} 493 & 1Img/mle] DAPI solutiong 10008} methanol® 3]41ste] < A5}
TColA 207 WA 5 FFAvFow AFs A

%
).
.3

60m A Zujek Disholl A 2x10°71¢] MEZZE 1% Antibiotic-Antimycotic & X 33= 10%
FBS-DMEM Aol A 24A]3F &b vl Fataitt. wiAl & A7l +52 FEE0] 34
W2 & 5ml¥ 7eldth & A FE 82 DMSO(Dimethyl Sulfide)d] =<1 ¥ Serum©| $l
= DMEM #j Aol F5%] 1 0, 001, 0.05mg/ml =7 243te] ARgspivt. 2413,
24X 7ol At Fo| MEE Scraper® Wl T ¢ &7 A Y.(1500rpm, 3E 4T) &
THS WA F 1mle] PBSE AXE 2 AEAIA 10000rpm, 103, 4CollA] ThA] s A
o ST A5 900l wE Wl E2 100w A5 dez AXE Z dy
A7 500uL9] lysis buffer [0.6% SDS, 10mM EDTA(PH751E YAt 5Me NaCl<
100l w3 4 C oA 2A417F 9Eg Al Y 15000rpm, 108 4T oA dA R st A5

2280

g 24

.
&

WAL T 10pug/ml®] RNaseE 3w Y 37CoA 3087+ ¥H3AlZ T Phenol/
Chroloform/Isoamylalcol(25:24:1)& 500p¢ 2 YW ZAI~HA o & jr 15000rpm, 10%

A
4
AT QY Stk FUH gEAw 2ASYA OB FRE &7 F oAl @usel



IS RS AT. 70% desS Iml ¥ &F5<¢k REEAZ v 15000rpm, 103 4T
H e aL 37Tl A 1At "EG-A]
0 e 1.2% Agarose gelol A A 719 &3] DNA £45S 134
o}. Flow ctometry analysis
60m A Euj dishell 2x10°70¢] thget AEES 1% Antibiotic-AntimycoticS ¥ 318}
10% FBS-DMEM #j Aol A 2442t &<k v st sleh. wiAl& AlAsL F54 FE=°] £
el viAE 5ml A 7Rkt R A FEES DMSO°l %9 $ serume] $1= DMEMOY
0, 0.01, 0.05, 0.lmg/ml = A 3] ske] AHEakgieh. wiA] We] DMSO9 Fx=% 0.1%7F ¥ %=
2 aFth 2A1%F, 244 %k0] A Fofl AEE Trypsin-EDTAZ wojul AZE 2tk A
¥ & 1xAnnexin V Binding Buffer ImlZ Z 4o]& & 1 FolA 1007 FACSE FE
% &7 @il Anexin V-FITC 540 ¢ PI Buffer 10u4& FHo| WolF3th ofFf 2
oA 158S ¢ & ZFo 400109 Annexin V Binding Buffer® Y1 1A%t o]Wel Flow
Cytometry = #2435}

Zb kol oAl &

olr

Aol it EFA CT-26

=

XE 1% antibiotic-antimycotics X3st=  10%
FBS-DMEM “Hxloﬂfﬂ HjFat Tt o &h&-tween 20-PBS(1:1:8)& W& st A& =
Atk APsE2 Balb/cdFH, 25 AMRsislen, (e AE(R=, 471% 74g)olA
FoFure o 159 FoF A8 A A(22+27T, 12h light/dark cycle) Ad3stdt. 2 259 39t

| CT 26 AEE FU3H7] 30EH N8RS ZF sz B

=

>
=
o
ol
o
32
o
N
2

g A 3}01 AE-dAv|Fd oz Ho A7 FLZ A (tumor nodule)d & A At

iz

3. 4% % 1%

il
7bodH Al A 24

1) &5t 5%
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A FEwl
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F Holut
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=

=
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[2# 5] A& df

Z}ol

(o=

160

= Wi | . .

=

'D- 120 1 &

o L}

ELE - s— LHL Mer

= o a— LEL T3

1::\. - +— L¥5 Sdhr

e =— LES T2hr

|

= a0

'!H 20 4 &
04 -
il 0as [k |1 RS- 11}

Cancentration{mgmi)

&% % apoptotic body®] A3E FAMSH7] 91& DAPIE Al

= 2
of #Ed Ax, dH FE=ol o3 SFAEHoE qAIAET AEAE
7

MEFC HT-29 cellsoll A AZEAE 2% (DAPI g4)
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U 53X FE2E5 2 584 %< buddlejasaponin IV(BS-IV)e] A= &A ZA}

X L ICR A# <9 #Add TPAZ fFutst HFo digt +5% vetE =559 IA &3
Treatment® weight(mg)/punch p-value Inhibition (%)
acetone/DMSO + acetone 1.50+0.252

acetone/DMSO + TPAbSnmol 5.07+£0.549

T5X]( 1mg/5010)+ TPA 5.77+0.612 0.4423 0

F5 2] ( 5mg/50u0)+TPA 3.77+1.299 0.4087 36

52 (10mg/500)+TPA 0.43£0.338 0.0019 100

CrEA] vEgs FEEES SU(obAEDMSO=11Dd Fo] ALgEH o TPAE ofAEd

E II. ICR A3 9 Aol TPAR F&al R0 vt BS-IVY oA &3

Treatment® weight(mg)/punch p-value Inhibition (%)
acetone/DMSO + acetone 0.52+0.294

acetone/DMSO + TPA5nmol 6.52+1.637

BS-1V(0.15umol/50.0)+ TPA 2.84+0.910 0.085 61.3
BS-IV(1.5umol/50u¢) +TPA 1.44+0.294 0.0157 84.7
BS-IV(7.5umol/500) +TPA 1.82+0.814 0.0031 78.3

BS-IVE Sl (o} EDMSO=1:1)ell o] AL&3t9 o, TPALE ofAl =0l o] ARE3H
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[22% 6] ICR AA el 7ol TPAZ f2d H3o] & r54 Wes F22(A) BS IV(B)
o] o] 4 &3}
A B

~
3
>

weight(ma)/punch
O = N W N OO
88 88 88 8
vehicle illl“
weight(mg)/punch
o N = [} o

TPA 5nmol
=5
5mg+TPA
— =
T
10mg+TPA
%
%

XA (tumor promoter)d ¥R oly AFHSS FEdteE TPAE AF IFHo I
A EXEE COX-29 wdo]l dA43 SrtEuE Aol & A Ak 2 A= AF H
Fol TPAS =4 E=¥A COX-29 wdo] dA3] 7= Zol ##EHA 1, 5 10mg
o

TRA(Onmol) - -+ + o+ o+
“=gfmg 0 10 0 1 5 10

cox-2

e PR

,79,



TPA {(10nmal) - - + o+ + 4
BS-IMgmoll p 75 0 015 15 75

_ coX-2

CD)( -1

i s e ] 511

2) A EAFE (apoptosis) &

FEA FEES NEEAEN AT A3} 243 vtel] AL Ax AEEo] §F
ojEA o AT AT (ICx : 0.033mg/ml). 5L HHOoE 241 7HS A28t &
o 2A17bS A YstAS W Bu A EZAAEE] va FAsl ey (ICy ¢ 0.032mg/ml) Z A

ol Holx «skt} EF AT WHeoR A E BS-IVE 2A3bEet AEsilE
W & A ow ME AEEo] FAasATH (ICy @ 2.73uM)

[27 8] oA dAES] AEZ BAEL HF F+54 FE2=(A) 2 BS-IV(B)e] &3
A B

" l-\-\-\""‘—f—\_‘
- '

g :

8 S 1

= ]

" # \_
2] T ———
o

o s o 015 a2 o F 4 L 0 m
Caone, [mgémil) Conc. [ui)
5 FEES FYAT Qs 247, 244 7HE WY F, DAPL G4 k2

Mo HEste] S A A FFH —ir%%oﬂ o3 A ¥EAFEA] #zE = apoptotic

body”7} A7 ¥ ™, DNA F3o] Aot

>
to
_]
m&
_‘L
32
2
u
oY
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(29 9] A Aol +5A FE2=2 AAS W] Axe) Fuf ¥st

0.1 {mgmil)

Zhr

24hr

FObA oA A EAAS FEstErtE dolrr] g8 A
%5 (DNA Fragmentation)< agarose gels ©]-&3 &<l
5 2717 Bk HYAE W 0.0lmg/ml FEAAE v
Al FEE0] o3 DNAZF #4854 gekort 0.05 01mg/mle] FX=ol4= DNA7ZF 45
S BRSAT 2447 AYAYE 0.05mg/mlelAl DNA #Heo] 2l
0.lmg/ml& A&l 7Z9-ol=DNA ladder’t Fl¥#] ¢dn el AFS HAe
A3 FAHnecrosis)o] Z=EF vt FHEH(ZH 10). T, T E BS-IV
S AY s W 4uME ol A =] o DNAZF A¢] EAHA &gkort 5,
6uMe] FEelA= DNAZF w4d¥ = 23S dFstdvi (e 11). weA F54 F55 2
BS-IV7} A2 MEALE S Rk o= Azbdr)

FEA FEE H BS-IVel o diFer Axe] MxAbde] oud AFES YEREA

A

=
ey 9l
=
=

rie
—r
At
o
X o

nnexin V-Fluorescein isothiocyanate(FITC)<} propidium iodide(PI) & A3

, Fluorescence Activated Cell Sorter(FACS)E &3to] 43t Annexin V
Ho] frEd AlEoA MERO R o] g phosphatidylserines $1243tH, PIi= Al

FAPE o] k¥ AEe DNA Afo]2 7o) 5oj7kA AlxE dAstes o= deA

A

+

,81,



(28 10] HEHAEE Feld =522 A A DNA £4%

1. 2A12E &2 Al 2. 24412 Hel A
1006p 1005

marker 0 001 005 01 mg'ml maker 0 001 005 01 mgdmi

u
o
—
=
=
o3
12
>
kel

= BS-IVZ 2A17F A8 A] DNA 45

marker 0 Qdl 005 0.1 mgdml
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S

A AlEe] oe AEANE & H
S 24 A Al

Ax7F @A S7hele
tH(1d 12).

o] Ael

Ao HoH(¥ 13) FFX
EARE

Pl

Zhr

24hr

3 FEA FEE

0.05mg/ml

o wky
| %%
Ao Azt

L 24A17F A Aol =
I BS-IV A2l A] vi < dishol
Wo] 7 M Eo| A= late apoptosis
B3 BS-IVeE tidet AxEFe

(27 12] S AxzolA Fad FE=9 AE

Sod M EAAY AEgs

s
a

gl g = 9l ¢
FEo) A early apoptosis(53.9%)7F dojuE= Aok
late apoptosis(36.2%)7F &A A3 =7} 34
F-z2he A

SolA+=

ofr

Al grozn A

A A}

necrosis’} dojuy+=

o
25

Annexin-V-FITC

Late apoptosis
OI Necrosis

Viable cells

Early apoptosis

,83,

0 0.01 0.05 {mog/mil)
[na 20 4.8 0.E | 26.6
flag4 : 52 35 53.9
105 71 36.2
* 80,0, E L 5.8 a3 2.2
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[ 3] e Alx= H oo HoldA FTFAH Ao g FF5A FEE &%
FEA FEEY = Aol 7k dojdt | F YA M (tumor nodule) | HF o] A
(mg/kg, BW) #H e FAl(g) o] (%)
media +-g- 0.182 = 0.0189 0
CT26 cellstF== 0 0.623 + 0.103 280 + 48.3
CT26 cells+F=% 0.01 0.670 + 0.0850 247 £ 25.0 11.9
CT26 cells+FZ% 0.1 0.553 £ 0.0786 219 + 195 21.8
CT26 cellst+FZ= 1.0 0.540 + 0.0777 204 + 28.0 28.1
CT26 cells+F%=%& 5.0 0.333 = 0.0033 106 + 11.0 62.1
*BW: body weight, &vl: ol &2&-tween 20-PBS (1:1:8)
[ 14] et Axe] 7 Hdojo g +52 FE=9] A &%

CTZE cells - *
%5 FaE 0.0 [mgikg BW)

CT26 cells +
2] =&F 01 1.0




[29 15] st AlE= =g ¥ dojolA TF2d 44 3 3 FA 7kl i

52 FEEo A &%

oE
P z “p < 0,08 oo 05
E ol I - LR I
g i :
[}
5 ™ .
™ 024
R
o 1] . s
CT26 celis O CT26 cells P S SR T T
e g a O o007 01 1.8 a0 =i e -] a 0. 0nA 1.0 58
imegikg, BT iMoo EW)

[32 4] S Alxz F=d o dojllM TFad B4 B #He] FA F7fel et

BS-IVel &3}
BS-IVe] &= Mozt dojd | %A A (tumor nodule) | o] AlE
(mg/kg,BW) 7} FA(g) o (%)

Hl A] +-8-v 0.17 + 0.01 0
CT26 cells+B.S IV 0 0.57 £ 0.03 462 + 7.8
CT26 cells+B.S IV 0.01| 057 £ 0.73 396 £ 251 14.1
CT26 cells+B.S IV 0.1 0.53 + 0.03 303 £ 5.0 34.3
CT26 cellstBS IV 1 0.57 £ 0.18 302 + 6.5 345
CT26 cells+tB.S IV 2 0.38 £ 0.04 212 + 16.3 52.9

BW: body weight, &m": ol &8 -tween 20-PBS (1:1:8)

,86,



ki3

A F 7kl o

2 o

2 fred #H HdololA FFEAHE A

A

23|

o0
~o

[z 16] W

Ry

(2]
Sa

BS-IV ]

M. *x
v
_
*x
] © = o Q
o o o o o
(6) wbBiopm Bun
m *
M. x
x
x
8
g
g B § 8 B &8 °

$8|NPOU JowN} JO JaquINN

CT26 cells

CI26cells

0.1

0 001

0

BS- IV (mg/kgBW)

2

1

0 001 01

BS- IV(mgkgBW) 0

)

ol

=

o)

i

A )

o
fg
buddlejasaponin IVE cyclooxygenase?]

Foll A

-
X

H, Abgh e Al

& WERAE, AL

2 R

TER oA Al

1

ks
hul

oy
s

=Y

o AR FE

-
X

Al

FAek. ek

S

oA ¢

ek Al

e
%]

)
=

£y
1=
o

155
=}

A A

R
i

]

[¢)

oF

o] ujf

7154 AE AAE AT 7}

—_

o

o

1. A&

—_
file)

[e)

o}

ol

o= kgl el el 1904 A

o] Faxo] wAA

A9l

,8’77



o] ZFoll A AAF

5}t

°

A5 300 Fo] &3}

1
.

°l

=

=]

[¢)

gholl A A E A op el AA R o] §5

ouh =A A

o T B
al K =
- % B G S ]
oR o = X o Jl = = o = % ,UI EO
o Jo = = = oo TR
g oy B o BT
fad _~ i w oo o - T S
s N T RN T o G - =
%o — N R E 7 Ho X o -
y@w%o%%ymgimﬂé W o e ~
ffzecieinE2vE g0 }
e =0 To ol W el &.o = < y 0° = AR g o
Nlo ™ oo N e = Ko 5o i3 T =
OED _x T No 2o et X
o Ao O of W . N9 S MR o =
= CS < = <
i o T o o = = H Y as
_bhafas s ] BTz g ¥ i
Mo & W'l 5 W M T o of o G M W WM
U I A o ~ <)
) = T N 0#0 E3 o= I -~ ol <
S do & Y = Wo =y b r o - X ofr
Sd "y & = ow g o =~ = - o of
_com@@Li%W@wrmM%%é% X = A
é%oﬁﬂgﬁx?ﬁr =L P oa = i
or M o ® & Xg Mo wﬂ Mrw N 2 B ww T o
o 2 & = z "
I B woo o Y T T o "
=y o X oo g T <0 R = No % =
=0 E Mu” ;oT o ™ ,Ur -y = M . Bl = ° WE
z ﬁ?}la;fogar T g '
ol oo & ® T I oo E oo il N
wONE AR g_z,ﬂ_/%zoﬂo R o 0 X0
W z 2N o~ F ° %
= = o =5 o= < = = 3 ~+ ! Y 7o . U ~
e om o % B %G . Lz B EL g ]
ﬂ_da_#@kay P B : iy
o = < 2 _ N 4 F T No BT do T N B
o ° W ity 3 A oK O% idm o
i W= T w N — = oy m B e T
oo 2 2R do T § mOEK gy o 4 d
7?NE W o N = o SR ™ B o A ~ N
oo oW T 3 = < 0 S J) TR0 < o
= BN E o o M e 3§ % W oo <o o
M = WX s n T % g o
= = = E S N~ CUp o O X0 K | ) < o
5w = T " X SRS < o o ur T &A No mo
K oy o T ® oo, AL W 50 T
= G 2 CSNE (o R L w T G g
Po &8 6S T = -
- L ®® o8 o ﬂ%ﬂcﬂxl_zuaﬁ 3 1
S Y ow T 8w G . CETE S o
of M = P cal @ 2 TR N o N o R
I A~ P = = T o = No o =Zp @ o I = {
ol KT N = 3 ~ o 9] gl go < 7 B o -
OL ‘MH Ogo ,Iﬂ_/l jans wmwo E.E \H_Ol Ot S ﬂmo AT._._ \UHH ‘mm i Nxﬁ 0 J S.L ‘ﬂAll MH_ m ‘lﬂp :@Ju
%ﬂ%ﬂmﬂw«dwﬂw&mﬂ,%ﬁo%@d S =
= = =0 X -
ﬂ%%%?ﬂﬂ%%ﬂnﬂ&mx%HW% G g =
SR - m oz R o R
T o= o X = o W = E - 20 o
o) = A 2 ol = < o g
ok = =3 ~ =
o wo . ) (Y = B
o mo= T

- 88 -



o Al A g AA ] Eg e SekdE s shdlth

A
HAFLNE A, AGRR shla, AFEAAE BA9 zeatin® 0~4 mg/l, TDZE 0~
Az Frdd Add AFzdAet 2 s=E FEsy AxTHd A9

o

RS E, AALE, Ao AIA S, TA), A 24189

ANFAEE ANETA GHE o] &3t AXFEE 9ste] 2HRAE AFHAS wigsdn
A ZAAE BAWO, 0.1, 1 mg - LY, NAAW©, 0.1, 1 mg - LY, sk S Immersion, Ebb
flood, RaftE ©]&39 1 Aeratione 0.1vvm, #1% FF(Ebb & flood) 15&vtt} 15

&
w3t FEstd e A=A sk A9 19 2

=
=
(1) dA5-9 % cytokinin® FF¢ &

MSH}A] 2 A zA 4= BAOS5, 1.0, 2.0, 40 mg/L), TDZ(0.02, 0.10, 0.50, 1.00 mg/L), &

A, AERzAEAS TDZ( 0.02, 0.1 mg/L, NAA - 0, 0.1 mg/L), 2) #jAZEFol| W&
FER Axdolg e Y ASAFAAE MiAEFE 1/2MS, MS, N6, B5, AEAF=%
542 TDZ(0.1 mg/L), NAA(0.1 mg/L)E FH3Adt. (3) AEu-37] wjkyo] wa

=2 71W AFAFAAME= 1) BEYS7] FFH+ balloon type, 2) AEWS7] wjdHlH e



immersion, raft, ebb & flood, ©) WA ZAd 2 1/2MS + TDZ 0.1 mg/L + NAA 0.1 mg/L

2 AggT AAAG AxE, AT, DEF 5 25

e

3.4

R

i)

hoad A F4
(1) a3 A W
A9 U A2 gl A9, AW @ @yoRtE AYAE f
Img/1% BA 0.lmg/I7b H7be MS <o) A4 Aeels Aelx w4ol by F534
o}

LH(F 1), Reisch7F® m3 =9 BAX T o] 98 2% Zo|7t JAHA

= Ade 43 1/2MSolA 7}

2 = E
FoEe AYs FAE YA (2" D). #e F5el mE A AL dgHE v

£ L3R A%, 49 R GYoRyE Aus R

2R A 2 ]
2,4_D§ | (mg/lgA 244 Ao o
1.0 1.0 + + +
0.1 0.1 - - -
0.0 0.0 - - -
1.0 0.1 + ++ +
0.1 0.0 - + -
0.0 1.0 - - -
1.0 0.0 + + +
0.1 1.0 - + -
0.0 0.1 + + -
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120
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5 80
x
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S 60
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20
0
1/4M S 1/2M S 1MS 2M S
a9 1LodFe Aes S A7 MS WA ] FrlE vk
140
120 OzzA 27 -
T
1 L
c 00 -
S 80 f L
x
L 60
[®))
€ a0t
20 f
0
Haf e ot 2F

(2) dH9 A=
Ao A4, At 2 fdHoRRY AxE fFx3 A7, 939 AdS BA 1mg/l #H7Hs
MS wj Aol A wj S ol &) g
Moon 5(1999)&™ mdupite] 7 28 ¢ 8
Ao} zeatin®} kinetin® &3 AZFou I

ot A&l
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T, AEFA 2F A HATGE 5).

,92,

E 2 949 A, 4w % AoRRy Ni fE
A4 At 93
AAZAA(mg/l) NEBEE RPN E R - RPN ES R Nz
(%) (%) (%)
A 0.0 0.0d” 86.7 1.0d 0.0 0.0c
0.50 0.0 0.0d 100.0 1.8cd 0.0 0.0c
BA 1.00 6.7 1.0c 100.0 4.6a 10.0 1.4b
2.00 13.3 1.8b 100.0 4.0ab 8.3 1.8ab
4.00 0.0 0.0d 83.3 1.6cd 16.7 2.2ab
0.50 0.0 0.0d 86.7 1.2d 0.0 0.0c
) 1.00 0.0 0.0d 100.0 1.6cd 11.7 1.4b
zeatin
2.00 0.0 0.0d 95.0 2.8bc 6.7 1.4b
4.00 16.7 1.2c 83.3 2.2cd 20.0 2.8a
0.02 0.0 0.0d 100.0 1.6cd 0.0 0.0c
D7 0.10 0.0 0.0d 95.0 3.6ab 16.7 2.2ab
0.50 18.3 3.0a 73.3 2.0cd 13.3 1.8ab
1.00 0.0 0.0d 78.3 1.4d 13.3 2.2ab
“Mean separation within columns by Duncan’s test, 5% level.
FEE AA AERE A% FABANA MS wlAe) FE, WG L% D FFES 24D
A9, MS WAFEE 12~1MSA 7hd Be AzFel A2FAS JENAL(E 3), <
L= AzxgdAe 22~26°C°1W 7 B2 FE UeUd ey, AxFAE 18~26ClA
7b wol TIMIATHE 4). FRE] ol 25~50umd/m’/sel A A xR 7 @k,
RES MRS 50pmol/m2/so1w 714 ol Uk e 100umd/mY/se] e FEoME Az



E 3 HHAY A% T4 H A AFE MS mA Y FUlE R
Hj A F = Az Al Z 5 Al (mg/plantlet)
1/4MS 34" 313.7°
1/2MS 6.1° 437.0°
IMS 6.5" 451.0°
2MS 2.8" 267.8"

“Mean separation within columns by Duncan’s test, 5% level.

I 4odHe] Az T4 B A AFEe 2=
25(T) e Al Z2 57l (mg/plantlet)
18 54" 419.9°
22 6.6™ 4533
26 7.2° 488.9°
30 3.4° 286.2"

“Mean separation within columns by Duncan’s test, 5% level.

XL 9HY Az S 2 A A A=
47} % (umol/m”/s) NES Al 25 Al (mg/plantlet)
25 5.9" 415.0°
50 5.4° 504.8*
100 3.9 358.7
“Mean separation within columns by Duncan’s test, 5% level.
g atel ol &5 ABNEy] wPPEe EAs] s 4 Al she s ok
shedl, 9 dFEAS AdA AA L nAMES F A, WxSe At foF



b giglon AzFAE R TANGRT 6 A den} A2wer] 249 e
)

S YEMATHE 6)
¥ 6. 4A 2 mA wjgo] EFHe Az F4 9 AP ux= FTE FA}
I = e Al 25 Al (mg/plantlet)
ol ) 6.8 615.1°
A 6.0° 426.7°

“Mean separation within columns by Duncan’s test, 5% level.

o
B>
(o
ol
r

N

2 grg
6272mgo =2 71 4
& A2Ts 009 A

2ok NEFA BT M F59 43S GeIAE 8, 9, 19 3),

T 7 QAN BH) Az 4 % Age] AR BA B

BA (mg/1) NS Al 25 Al (mg/plantlet)
0.5 4.3 585.3"
1.0 6.2" 627.2°
2.0 6.6" 451.3

“Mean separation within columns by Duncan’s test, 5% level.

=5
o0

A AR A 4 2L Aol AFE MS WAL $IE BE

Hj A F = Az Al Z 5 Al (mg/plantlet)
1/4MS 57 590.6

1/2MS 7.1° 696.7°

IMS 6.5% 558.5

2MS 4.3° 404.1°

“Mean separation within columns by Duncan’s test, 5% level.
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o AN P Az T4 % Aol AFH waY FE

Sucrose (g/1) Al 4= Al Z 5 Al (mg/plantlet)
10 5.2 485.8°
20 6.9" 647.7°
30 7.3 721.6°
40 5.9% 530.2°

"Mean separation within columns by Duncan’s test, 5% level.

R

(1) F5A] A vk
FEAL VW S4S fske] A9, e ¥ gdHeRRE AYAE F=3 A3 24D
Img/1¢t BA 0.1mg/17} #7Fd MS wjA|o] A& AwholA A o] 7H 4
CHGEE D). A Az AHHRd S4& fdste]l MS wjAlE s=EE A3 23} IMS
oM 7HE =2 s FAE UHERHATH(LE 4). £ Al =9 F

AE AT 5).
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10. A9 A4, Aek 82 dRoRyH Aes f=
=

Az AA (mg/l)
FARez] 2 o) ol Hl
2.4-D BA He ° "
1.0 1.0 + ++ +
0.1 0.1 - + +
0.0 0.0 - - -
1.0 0.1 + +++ ++
0.1 0.0 - ++ +
0.0 1.0 - + +
1.0 0.0 + ++ +
0.1 1.0 ++ +
0.0 0.1 - -
R A e
250 1 —e—Z 2 A 27
200
g 150
é 100
50
0
1/4M S 1/2M S 1M S 2M S

a9 4 FEA] Aes S AeE MS wjAle] #UE =

250 r
oA 27
F T

200 T
E 150
c T
3 T
> 100 r
IS

50 r

0
o Hff QF ot 2F
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YG linell H]3to] 22 F38Q1 WG line, 18] 3L
PY line?d] 37FA lineg A&stAcH1d 6). ol # s e 9 =
M) F2uf Ao wjsE Ay Ay FALE PY lineo] 7Fg ZH = Aoz yEw

(24 7).

a9 6. FEAL % A

YG : Yellow Globular, WG : White Globul

, PY : Pale Yellow

2

250
OzeiA 2 T
. 200 f T
S T
S 150 ¢
x T
2 100 |- T
O
E 5|
0
YG WG PY
A2~ SHEY

99 7 REA Aes FRel ge Aol

YG @ Yellow Globular, WG @ White Globular, PY : Pale Yellow
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FAE AeaE AP fskel AAMFRANA WFH A
S %

= 1/2MSelA 7 ®ol bkt (d 9). '

Eal

A%

7Hd el F7hsh sl aL(

2lgk 23} sucrose 20g/1 7F 7 %S 7S YERNACH(ZE 10711).
1000 r
—o— U~ 2
= 800
o
2 600 -
=
n
_f_E 400 r
S 200
0
05 1 2
2.4-D(mg/l)
a9 8 AEgu YA FEXA A FA A 24D v
1600
—o— A B
;§12w r
o
o
% 80 |
©
>
& 400 -
0
1/4MS 1/2MS 1MS 2MS
a9 9. A FEX e A FA o A MS w9 FIE

,98,

a9 8~11
8), MS uj#|

Ao & sucrosed 10~40g/19] =

TR



—e—T2fx 2

mg/flask(100ml.

S

10 20 30 40
sucrose (g/1)

29 10 FEM A FEA L] A

ol\

ol =

]

g Erd =

(2) TEA ] Az g
FEAL A, Ad 2 g erREH AdxEs +=3 23 959 A9S TDZ 05mg/l 3
7k MS iAol A v gsls W A =2 Axdded AxsE UEATGE 1.

rlo
S~
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24 4tk =R

BEEAAm) L — —
NEHAAE (%) AxF A2 (%) AxF xS (%) xS

A 0.0 0.0™ 93.3 1.0' 0.0 0.0°

0.50 0.0 0.0° 100.0 1.2 0.0 0.0°

BA 1.00 0.0 0.0° 100.0 2.0cde 3.3 0.8

2.00 0.0 0.0° 96.7 2.4 0.0 0.0

4.00 83 1.2° 86.7 1,650t 6.7 0.6”

0.50 83 0.0° 100.0 1.4 0.0 0.0

Jeatin 1.00 16.7 0.0° 85.0 2.6Z° 11.7 10“3

2.00 13.3 1.2 90.0 2.9cde 3.0 0.8°

4.00 233 16" 100.0 2.6 0.0 0.0

0.02 5.0 0.0° 100.0 1.2¢ 0.0 0.0°

TDZ 0.10 10.0 16" 96.7 3.4%‘3 16.7 18

0.50 6.7 1.0° 100.0 3.8 23.3 1.4°

1.00 25.0 1.2° 80.0 2.9cde 13.3 1.0™

“Mean separation within columns by Duncan’s test, 5% level.

FEE FEA A2E ASAN FAGIAAA MS WA v WY £E B FPEE
ZAEE A3 MS WAl 555 IMSolA 7HE =2 AxFe AxFAE e A(E 12),
LEE 18~30C & HAYsaS w AxFE 18~26TolA 714 2e £2 Jehgga, A%
S *=

A= 22~26C7F 7FY w2 SUHE ‘/PE‘r"Hoi, MzEFet AxFAZ 25 453 442
= 22~26CdS & AJHE 13). B doAq Axg9 AxF
50umol/m?¥/sell Al Z718l a2, 100umol/m”/se] =& ZmoA= dAxHE= 4

TR 14).

¥ 12 FEA Az 4 2 A 4 MS wA LB v
Hj A E = Al 2 Al Z 5 Al (mg/plantlet)
1/4MS 3.6 581.7°
1/2MS 3.2% 639.5"
1IMS 4.3° 841.5°
2MS 2.8 428.1°

“Mean separation within columns by Duncan’s test, 5% level.
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¥ 13 FEAY Ax F4 9@ Ao Hie ex

25=(T) NS Al Z 5 Al (mg/plantlet)
18 3.8" 599.4
22 45" 803.5
26 4.3 671.9°
30 2.7° 416.9°

“Mean separation within columns by Duncan’s test, 5% level.

%7} % (umol/m?%/s) A Al Z 5 Al (mg/plantlet)
25 4.0™ 865.0°
50 35" 713.2°
100 2.4° 430.4"

“Mean separation within columns by Duncan’s test, 5% level.

YoM (ELI~14) AAE FHA AxGol S e Bely =, WA AmA ol
weh om0 mAMGS @ A, AxsE Ate] feolArt fglod ARFAE

AA ) FA AW FRE O B

Hu

E 15 A 2 AA el FHAY Az F4 2 Al WAL G 24

2| = N Al 2 5 Al (mg/plantlet)
o %) 5.3 947 4*
S1LA 4.8 790.8"

“Mean separation within columns by Duncan’s test, 5% level.

el e A yF=HdA(TDZ) &, F7&E 5% 4 &4 T A=

A
ZAFSE A#, TDZ 0.1mg/1ol A Az Azx5A 25 Z2H2F 48719 863.9mg o= 71 <
SR 16), WA= Aot AEFAE 1/4~1IMSelA S7eklaL, 2MSell A =

o
o
il

O
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A H = A3 TR ANExFe AYt oAt e
A ZFA = 20g/19] A 2] ol A 7}% Zol %—7} shth(E 18, 19 12).
F 16, HAEA] FHA L Ax T4 2 AFl AF{ TDZ =
TDZ (mg/1) Al 4 Al Z 5 Al (mg/plantlet)
0.02 3.8 722.3°
0.10 4.8° 863.9°
0.50 4.0° 758.0°

“Mean separation within columns by Duncan’s test, 5% level.

E 17 MG FEA Ax F4 R Al I MS vlAY BAE 5w
A =x N Al Z 5 Al (mg/plantlet)
1/4AMS 4.1%" 790.8"
1/2MS 4.6% 956.5
1IMS 4.3 831.3%
2MS 3.1° 539.0
“Mean separation within columns by Duncan’s test, 5% level.
E I8 QAMGA FHA AE 4 L Al AR Ba =
Sucrose (g/1) N Al 25 Al (mg/plantlet)
10 4.2* 638.2°
20 54% 111857
30 5.0° 856.3"
40 4.4* 600.2°

“Mean separation within columns by Duncan’s test, 5% level.

- 102 -



Sucrose

)
0%
it
rE
oo
N
i
-
oo
o
e
AN
)
ot
o|N
1>

U3 AZAS d3ste] BAY NAA %o wpeg} wjedst 47 1.0 mg- L' BA9 01 m
L' NAA7ZF H7bg MSHiA| oAl Az} Ax5AE 242 105709 670mg o= 714

g =

G S P THEE 19). BAT R wE AEA A4S 1.0 > 01 > FAHE o2
Bbubal NAAs o] e 284 A T Hste] 0.1, 1.0 mg - L 'olA Aol @
2 AFgoUtHE 19). AAHoRHEH HFRE EFH AxE dFEFFHE7] 95y

Immersion, ebb & flood, raft 37} vl o2 wjkst A3 x4} JxZdo]= ebb &
floodoll A v <Fst 2 &4 7F 2+2y 185719 6.6cm=E 7Hg Fod AYS stow, A8
of Wl <F 2u) o] F7Fst T ¥, immersiond} raft= Al

=
71%9) e AESS e, ol AnAs WA A%s AAHe da ~Ed
[e]
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3t 19. Effects of concentrations of cytokinins on the shoot formation from growing

point of Lingularia fischeri var. spiciformis after 6 weeks of culture.

Growth regulators(mg - L") Shoot length

Number of shoots Shoot weight(mg)

BA NAA mm
0.0 25 ¢ 13 o 255 ©
0.0 0.1 30 ¢ 17 P 205
1.0 33 °¢ 25 @ 330 %
0.0 53 ™ 12 % 388 «
0.1 0.1 40 ¢ 9 ¢ 300 %
1.0 48 " 27 @ 458 P
0.0 55" 10 © 383
1.0 0.1 105 @ 20 P 670 *
1.0 75" 18 ™ 498 P

“Mean separation within columns by Duncan’s test, 5% level.

3 20. Growth characteristics of Lingularia fischeri var. spiciformis in bioreactors with

three culture methods after 4 weeks of culture.

Shoot weight (g)

Shoot length Survival
Culture method No. shoots Dry/Fresh
(cm) Fresh Dry rate (%)
(%)
Immersion 13.0 bc” 6.1 40 ? 0.29 @ 73 ¢ 57
Ebb & flood 185 a 6.6 ° 23" 022° 95" 91
Raft 15.0 ab 49 " 1.7 ¢ 013 ¢ 77 ¢ 71
Solid 9.3 ¢ 33°¢ 059 006 ¢ 11.0 * 100

“Mean separation within columns by Duncan’s test, 5% level.
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FEAe] AEREE TDZ 0.1 mg/L7F H7Fe MSujA o] #jgsta s o F=2d MAzxe
36 M= 7 weker AeeM s Axrt ASAHcR FREAA, d3 M= FAgote

ogZlE #A FAst7l A TDZ 0.1mg/L$t NAA 0.Ilmg/LE
1/2MS wixoll mjgale W 7H e AFS shAvh(E 22, 19 16).

3} ebb & flood= ®i¥3E 23} A ZF+= ebb & flood7} 68702 74 ®ol] Z7lste] F+5X]

AAZHAE ebb & flood P ol AFsickn YZHJTHE 23, 17 17). ZEwFe] 3

¥ Raft w27 37185 & A olA shoot Aol, vltF, 347, 494, AAF Sl
A 3 A3E Bl Aol tdEA ey A= S44 80 tE Aem AAH
E]—_SG)

9 13. Growth of Lingularia fischeri var. spiciformis in bioreactors with three culture

methods after 4 weeks of culture. A : Immersion, B : Ebb & flood, and C : Raft
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19 14. Micro-propagation and acclimation of Lingularia fischeri var. spiciformis.
A Growth point culture during 6 week.

B : Multiple shoots on MS medium contained 1 mg - L' BA and 0.1 mg-L ' NAA

during 4 weeks.
C : Propagation with bioreactor in MS medium with 1 mg - L' BA and 0.1 mg - L!

NAA during 4 weeks.

D : Acclimation during 3 weeks.
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gt B 44
Cytokinins : — .
Al =& A8 Al =& A8 Al =& A8
L LA S 0 FE }\]_:_/\ LA S0 E 7\]_;_/\ AT 0 E }\]_:_}\

0.50 95 1.7 ¢ 0 0 0 0

1.00 100 2.9 < 0 0 0 0
BA )

2.00 100 2.8 0 0 0 0

4.00 90 2.1 0 0 0 0

0.02 100 29" 0 0 0 0

0.10 100 36 ° 0 0 0 0
TDZ )

0.50 95 25 P 0 0 0 0

1.00 0 2.1 0 0 0 0

“Mean separation within columns by Duncan’s test, 5% level.

i

gy S

4.0 mgdl

ol

N F A 0,18 I, 50 1. EME gl

SSPRHM R A= SN

a3 15, 55 dHEY 9 cytokinin®] F7F9F wxo] wE AlxFHA
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3# 22. TDZ9F NAAS Fio mE 754 Axdojge 7| A+

AR ZAA (mg/L)

NES Azdo] (cm) AxAAZF (mg)

TDZ NAA

0.00 40 ™ 2.1 608 P
0.02

0.10 38° 1.9 524 P

0.00 46 2.1 744 P
0.10 )

0.10 52 @ 2.3 1050 @

“Mean separation within columns by Duncan’s test, 5% level.

TDZ
MNAA,

0.0
0.00

0.10 mg/L

E 23 WAFE T

0.10 mg/L

B Y $EX Axdolge 7 A%
i 2] & 5 Al 24 M zZol (cm) M ZFA (mg)
1/2MS 55 24 ° 1097 *
MS 38 " 20 * 808 "
N6 44" 21 ¢ 739 b
B5 34 ¢ 18° 605

“Mean separation within columns by Duncan’s test, 5% level.
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1/2MS

a9 17, MASF BE FEE 5 Axdole] v A5

A1 z28 0 ZF 1/2MS, MS, N6, B5 vj#]o] TDZ 0.1 mg/L% NAA 0.1 mg/L 7}

Hl 2] & - Az 21z4o] (cm) M zFA (mg)
Immersion 42" 44 ° 2402 *
Ebb & flood 6.8 * 40 * 1944 ©
Raft 50 ° 36 ° 1420 ©

“Mean separation within columns by Duncan’s test, 5% level.

Rafi
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7 ATl E o) &3 | dEFSAAA &Y

dHo Aes fFEE A9S 24-D 1 mg/l, BA 0.1 mg/17F d7be MS i =] o ufek
o FEHda ALEH FAS JaME MS FES 128 Y3 dAHE wdsts
7 Fmatdth dH e 42lxE BA 1 mg/I7F #7He MS vl Ao wids AerelA 74 %
T3, = Az FAd= BA 1mg/l®t sucrose 30g/17} A7 1/2MS o Al %) o]
A maaHolglen, Axe A AHge 2= 26°C, A EE 50umol/m?/sol ATt

% dHsto] BASH NAA Fxol wal wheksh 2—4_?% 1.0 mg-L"' BAS 01
mg - L' NAAZL d7be MSHl Aol A A x5e AxFAE 2442 105719 670mge =2 7+
Fzd LS st AGHoRYNH frd diH AxE dEFsAs] 9k
Immersion, ebb & flood, raft 37}4 vkl o2 wjdkd Ay Alxg9F AxZo]= ebb &
floodoll A ®i<F3E 21 &7} 2tz 185719 6.6cm=E 7HE $5e AFS shdon, A H) ek
of ul3] <k 29 o] F7lsksith. ¢, immersion¥ rafte= A E Z]
71%9] & AEES JehdEd], ol AAAI wixol AL AAH A ~E

s owg] Wil Ao 4z

SO
©

fFEE 24-D Img/l, BA 0.1 mg/I7F H7F8 MS iAo AekS ohuf ekl
ayHo|Rqa, AW UdA A F2& 24-D 1mg/19F sucrose 20g/15 1/2MSol
S u 7P @goldu. FEX 9 AlxE TDZ 05 mg/17F A7FE MS wiA]oll wh <k
H Ao A M ek, fFrE Axe FAde TDZ 0.1mg/19F sucrose 20g/17F 3
7hE 12MSH A A el A EapAeolglom, Az A AP e 22T, FAEE
25umol/m”/sol At} FHA o] AEZ TDZ 0.1 mg/L7} d7+€ MSHH7<1°1] vl Fet S
FEH AEFE 36 M2 Mg 2tk fEE FEA *é‘%ﬂﬂe 1 s8] flaA
TDZ 0.1mg/L9t NAA 0.lmg/LE 1/2MS iAo sjdgdS v /b dzgh AgS sFsirh
FEX AxYogE AEU-S7] WolA] immersion, ebb & flood ¥ raft W2l o g wjks A
3} ebb & floodZ wWi¥3E Ay} A ZFE ebb & flood7} 6.8/ = 74 Zo] F718te] F5X
MAZ2 el ebb & flood ¥lFH2 o] A gtatrtar A 2bs At

)

ol
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M4 Sr=2ddr & HEHFoke 7o

da ek w59 oFaH
of qFATI=AAE &
oA Il AFEste] el olupxE Enk oju; AEstE
ol sh= Aol At

A3 oA terpenoidet #Hl=A Adwo EEE 71U 5 older & o

]
o el W o FolA WA NeAe WS 9% Badde Ao s

;

Ao}t HEd o= AHESF spiciformisin a, b 2 monocyclosqualene, 6-oxoeremophile
-nolide, intermedeol®} Z~BH|Zo]= AR 0 & [i-sitosterolo] #E & H Ut} T3 HmA HEL
2 34-dicaffeoylquinic acid, luteolin®] +& =ttt FFXZHEH saikosaponin &3 A <]
AR 4221 buddlejasaponin IV 2 buddlejasaponin [Vag 83t -& ¥ ol e} 1 Af
I AA saikogenin A 2 saikogenin HE £33t FAsAT. o AAE UL vyg 7o 3t
oFQl Az o] A FARSE Aog Yy SANE A5 dSl AMEEE Fa% OAE

1w 1T
de vk AEAETHoR 53 953 ATl Y B5S ﬁ“ﬁo}MD}

2 D-galactosamine =)}
do A 5 48 Yedglenz |3 vy &% B3 fFaiditel DCQAS o]

24
s 2 o9 x WHe DCQAZF  streptozotocin

ow fr¥ nAY AAe
cholesterolS A7l 237 ey 5943148t a2 Aoz AAH Ao
a8 9He Hegs FEEL2 s EE dESEE, dEdWe] 8-S TRgEFH S
2 YElWAT E o] FEEL diFet AlEFe HT-29 AlXo that AZAIE S F =3 A

?‘
o mop Y ZIh AL wA
COX-2 349 AAE 7|42 s+ TPAR x4

9] lung metastasis= Xﬂ ’5H SFA T olgsk AjElEA 9 7éﬁr‘i‘

A 3
GH e} +=2X7F A% &g, FaetgaRE 7FA = chemopreventive? S 9w al= Zl o]t}

Aol @ 7hE Ay e Azl A AAClM AA e F7)7F wel AAH A
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Uz AR o= ol (+)-intermedeole H3 2 VeI oz wauxo 9o
A3 AR AMEo=w dicaffoylquinic acid A#o] #dM¥=d 2 HFEAR  caffic

e Yedns mas)

[N
o2
kol

methylester’} NF-kB signaling pathway2 A &fste] W&
A A

Ligularia & A E25H= AF7H4 o8 Y 9 Sesquiterpene,43746) phenylpropanoid,“fﬁlg)
pyrrolizidine type alkaloid7}? R3® w} glov WX et A% AFE 2 dsumn/t A&
o] t}.

Basnet 5°¢ propolisel A 2% dicaffeoylquinic acid®] 7tR. 5 & 3bo| thal] Ha1g)x] gt
a2 WAYFS e vk gloh ofAlEctH o] xenobiotics®] A A& UEW= v £ A
TAEL  dicaffeoylquinic acid’} microsomal enzyme?] #4S 7HAA|7]al free radical
scavenging activityE S7HAI7I=AE AFIHT. ofAEoln ] FHAFAE= TH
glutathione®] 4% do7|m A= ALE systs Aoz daAd Ak’

7z A A cytochrome P450 &40 93] ofA#Eolrn] =3 o] macromoleculed] &2 3% s}
o whg Aol =2 ofd(aryle AL o]Fle]l 1k EFEHEHZY nAS F=
Soh. Aol 3P S FEE R 50%9] A P Ak 9% FEAS vErdT L ¢ A 9l
£} 525

Caffeic acid =A== 4T 7HHEA gheoletr & o glom ofefd A2 B2 &
A 8o BEHo] 9} m caffeic acids &9, &=
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3 A JQemPF ols F wde Fasids 2 FIdHES el Ao deAn
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