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B Ao AH23 SHEFE L1210 (mouse leukemia
cell), K562 (human chronic myelogenous leukemia cell),
A549 (human lung carcinoma cel)Z2A4 ZFgthgal of
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L1210 MzZe| ujet

vjoFede Fisher's medium 1pk (105g), NaHCO;
(1125 @), penicillin G (100,000 units) 12} 3L streptomycin
(100 m@) S 4ol §3iA71, AA Y o] 900ml L}
pHE 727} =& z2HPon, ALRAldE AR =S
BA% 3 HEX T 10%7F H %2 horse serum<
3 7}8}3L membrane filter (0.2 pm)Z2 A} M-S & 3381
AT, |

K562 M|ZE9o| uft

K562 AlEes A5l 294 Adiujgatgon, uf
ool & RPMI1640 1pk (104 g), NaHCO; (2 g), penicillin
G (100,000 units) 22} 1 streptomycin (100 mg)-& Eo]
L3171, AR o] 900m/ e pHE 727} H==
zAsPoH, A e AAFFS EHSY HATF:
7} 10%7} H 5 & fetal bovine serum (FBS)S #7}8F
% membrane filter (02 um)E2A AlFE A3t A}
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=t Chrysanthemum boreale M., antitumor, cytotoxicity, leukemia, human lung carcinoma
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HEa gz 53] Aojlla @ 2 ¥, 1% acetic
acid®l =<1 04% sulforhodamine B (SRB)E 200w
sted Z7te] Fo] W 147 WXBTh 1 H 1% 2
Ao 2 offo] SRBE ¢A3 &Fo] Wtk EVE A
Astal Zd % 10mM tris (hydroxymethyl)-aminome-
thane €HE 1m/AS 2 & 713t F 520 nmol A

Flowers of C. boreale
(1 kg, dry wt.)

extracted with MeOH(4L)
for 24hr (3times)
filtered and evaporated

MeO}& ext.
| suspended with water
Water suspension
Iextracted with n-hexane

Residue

aqueous layer

n-hexane fraction
lextracted with chloroform

chloroform fraction aqueous layer

Iextracted with ethylacetate

extracted with

ethylacetate fraction aqueous layer
1n-bntanol

n-butanol fraction aqueous layer

Scheme 1. Solvent fractionation of methanol extracts from C.
boreale for cytotoxicity against L1210, K662 and A549 cells.
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Column chromatography

A E=AQE JeEbd 8o 28-S silica gel Merck, 70~
230 mesh) 500 g& Z=Z A7) column (¢ 7.8 cm)ol| A chlo-
roform/acetone (100/1—10/1—1/1)S &£ 12} column
chromatography S A A13}e] 77]¢] & (Fri1~Fr.ne=
Fgslg e, silica gel (Merck, 230~400 mesh) 300 g&
ZZA1Z1 column (¢ 5cm)ol) 4] chloroform/acetone (5/1)
< 892 3t 22} column chromatographyE 4 A3}
32708 2EF(frd-1~fra-32) 02 E3tarh

Thin layer chromatography (TLC)

TLC% plate= precoated TLC plate (Merck, silica gel
60GF24, 0.2 mm, Art5554)5 Al&3lgoew, TLCH ¢
AL 10%-HS0,2 =33 5, 110C2 7tgste] &l
st

- TLC % HPLCo|| &8t ==HH

AAET FaAEEAEAS TLCS HPLCEA £=%
AL 3t th TLCE Ay Y3 whioz slgo
1, HPLC2] 7]&& LKB LCC2252, column® Shimpak
CLC ODS (M ¢4.6X250 mm), ©]E%9] £lE metha-
nol/water (65/35), %< 1m//ming 3st¥ch =3 A
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Table 1. Cytotoxicity of methanol extracts against L1210 mouse
leukemia cells

Medicinal plants Parts® EDg (ug/mJ) Remarks” -

Paeonia lactiflora (3F) R >20 —
Polygonum multiflorum (3t52) W >20 -
Scutellaria baicalensis (3a) R >20 -
Amomum Kravanh (857) FR 12,57 ++
Amomum tsao-ko (=3} FR 11.26 ++
Torreya nucifera (91AH) FR >20 -
Myristica fragrans (5571) FR >20 -
Coix lachryma-jobi (2}01%1) FR 1921 —+
Brassica campestris (F-30) FL >20

Akebia quinata (5-%) S >20 -
Orostachys japonicus (SF5) W >20 —
Pinellia ternata (3¥3h) R 16.29 +
Lycoris radiata (225 R 13.18 ++
Portulaca oleracea (219 5) w >20 —
Melandryum firmum (G3-134) FR >20 —
Artemisia capillaris (L73%) H 17.16 +
Ulmus davidiana (=85) T >20 -
Chrysanthemum indicum (=) FL >20 —
Chyysanthemum boreale (23=) W 6.40 ++ 4
Taraxacum platycarpum (£5%9) W >20 -
Taxus cuspidata (F%) L 15.52 +
Taxus cuspidata (55 S 10.28 ++
Taxus caespitosa (G&T5) L 14.17 ++
Taxus caespitosa (FF=) S 927 +++
Phellodendron amurense (3H%) B >20 -
Paeona suffruticosa (5-3) B >20 —
Morus alba (%323) B >20 —
Acanthopanax sessiliflorum (2.23])) RB >20 -
Magnolia officinalis (31 B >20 —
Curcuma longa (&%) R 1724 -+
Peucedanum decursivum (A %) R 17.65 +
Lonicera japonica (323h FL >20 -
Selaginella tamariscing (F-3%) W >20 -
Liguticum wallichiin (E33) R >20 —
Osmunda japonica (ILY]) W >20 -
Pulsatilla koreana (BF3) R 1827 +
Populus maximowiczii (33) L >20 —
Viola mandshurica (R¥])3) W >20 -
Patrinia scabiosaefolia (WFE}Z]) w >20 -
Leonurus sibivicus (J52.%) W >20 -
Juniperus chinensis () L >20 —
Albizzia julibrissin (AFAVE) TL >20 -
Hibiscus syriacus (-3°3h L >20 —
Trapa bispinose (UFE) LFR >20 -
Pittosporum tobira (EU5) LFR >20 -
Impatiens textori (%) w 14.78 ++
Celtis sinensis (S35 L >20 —
Chrysanthemum zawadskii ((+8x) W >20 -
Equisetum arvense (3¥=71) W >20 —
Agastache rugosa (FoNE) W >20 -
Clematis florida (19%4) R >20 -
Liviope platyphylla (BEF) R >20 -
Sinomenium acutum (%571) R >20 -
Atractylodes japonica (%%) R >20 -
Curcuma zedoaria (5-%) R >20 -
Dioscorea japonica (2+<F, vP R >20 -
Anemarrhena asphodeloides (N1 &) R >20 -
Gastrodia elata (Zv}) - R >20 —
Asparagus cochinchinesis (A%%) R >20 —
Alisma orientale (BA}) R 14.54 ++

W, whole plant; T, twig; L, leaf; FR, fruit; FL, flower; S, stem;
H, herb; R, root; B, bark; RB, root bark ¥+ + +, EDs<10; ++,
10<ED5,<15; +, 15<ED5;=20; —, EDs5>20.
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Table 2. Cytotoxicity of the solvent fractions from C boreale
against L1210, K562 and A549 cells

Table 4. Cytotoxicity of Compound | and Il against L1210, K562
and A549 cells .

EDy value (ug/miy? EDs, value (pg/mi)
Fractions Compounds

L1210 K562 Ab49 L1210 K562 A549
n-Hexane >20 8.36 19.25 Compound 1 0.55 0.0003 0.001
Chloroform 398 428 384 Compound II 25.78 479 1914
Ethylacetate >20 >20 >20 5-fluorouracil - 003 0.19 147
Buthanol >20 >20 >20 '
Water >20 >20 >20
5-fluorouracil® 0.02 0.18 154

¥Cytotoxicity of these fractions was evaluated by the procedure
of Thayer et al. "The value indicate for the range of EDs of each
test.

Table 3. Cytotoxicity of the fractions of chloroform fraction from
C. boreale against L1210, K562 and A549 cells

EDg value (ug/mf)

Fractions

L1210 K562 A549

Chloroform fr, 421 476 317
Fr.l >20 19.99 >20
Fr2 >20 10.80 >20
Fr3 734 6.14 920
Fr4 118 141 224
Fr5 9.16 6.63 >20
Fr6 >20 849 >20
Fr.7 >20 15.66 >20
5-fluorouracil 0.015 024 1.80

2B (fr4-1~r4-32)2. 2 B} o] AFEFEY
TLCH A fr4-10~fr4-16 RE. 0.60)2} fr4-20~fr4-21 Rf
03D)9] fixo] Ho4 wtdEo] YENT o] F EZE
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ARgetgon =5 9 g ARE FAYRA
o]E% T4} Compound I (Rf 0.60)2} Compound II
®Rf 03Dtz F =712 Ptk

TLCol o8t ==HHA
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3 £52 AASYUY. 1 A7 RE 0659 032904
Fa4o o WS FAste o] BFEo| A A
AYUee ¢ F AUtk '

HPLColl o8t ==7H
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1914 pg/m/= A K562 ATt o & AXLEAE
Jeldiglout, L1210 A5490] tidiA= ofF wAY
A8 AEXEARo] YehtA Fstct. wety AF7HA 4
ZTogRH FEMAEIEAERE F33) £ 2, Com-
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o] =EL AU NEEAME 2 AUNEH
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Isolation of Cytotoxic Substances from Chrysanthemum Boreale M.
Sang-Hae Nam* and Min-Suk Yang t of Agricultural Chemistry, Plant Molecular Biology and Biotechnology
Research Center, Gyeongsang National University, Jinju 660-701, Korea)

Abstract : Sixty kinds of medicinal plants were examined upon the cytotoxicity against L1210 mouse leukemia cells.
Isolation and purification of effective antitumor substances from Chrysanthemum boregle had been performed which
appeared strong cytotoxicity, In cytotoxicity test of the each solvent fractions, EDs, values of chloroform fraction against
L1210, K562 and A549 celis were shown as 398, 4.28, 384 (ug/ml), respectively. Compound I and 1l were purified
from the chloroform fraction. Between the purified compounds, EDs, values of Compound I against L1210, K562
and A549 cells were shown as 055, 0.0003, 0.001 (ug/m)), respectively. Whereas Compound II was shown as 4.79
against K562.
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