AAred = 20(2) : 1-8. 2001
J. Kor. For. En. 20(2) : 1-8. 2001

EdR 59 FEAHEA A3 "IEE’:‘}‘Qﬂ
AQ7 - 19d’ - e’ ¥as!

Evaluation of Cell Cytotoxicity on the extractives of
Magnoliaceae '

Young-Kyoon Kim? - Young-Nam Ko? - Yong-Man Kim? - HyunOk Yang*

2 o

8717 Edn 59 £33 ¥ A7MAE M dx3tqd MeOHE dF&31a, AMg Y %Ml
ol U 54& SHSAY o|F Y8 Edo] Fe MEFYo] FAH HEEHE FHe ¢
3% E7A Z, magnonol, honokiol, dihydroxybiphenyl ether, linodenine, anonaine, asimilobine
of gt AEZAL ZFsdct aga GHE M35 Y apoptosis fEFE SAT A
magnonol, honokiol, dihydroxybiphenyl ether7} 7@ A¢] apoptosis f-=o 7]18-& g3 9.

et AEEAlo] 71§ S42Z W9 E magnolol, honokiol, dihydroxybiphenyl etherel of %
AFEME H3]M MeOH 228 SE2EZXE, JdHoHHOIE, 84 FHog Yy, o€
0}*1] HolE ¥ 3-8 n-Hexane : Acetone(4:1, v/v)&vl & silica gel chromatography& ¥ ¥, o]

E 3o 78 FYL VELU) o] BYL HPLC systemO 2 0|9 e 23¢ A
MeOH 289 tiatd Ztz 0.9%, 0.3%, 024%7F UL w3

ABSTRACT

The 90% methanol extracts of eight magnoliaceae plants were collected and tested the
cytotoxicity against SK-OV-3 and SiHa cells. Also six pure compounds such as magnonol,
honokiol, dihydroxybiphenyl ether, linodenine, anonaine, asimilobine which were previously
isolated from Magnolia obovata Thunb. were evaluated the cytotoxicities and their mechanism
study using the Lactate dehydrogenase assay(LDH) and FACScan analysis system.
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Of the tested six compounds, magnolol,
high cytotoxicities against human cancer cell lines, SK-OV-3 and SiHa cells. In addition, one
of the plausible mechanisms of their antitumor activities suggested that they could induce

honokiol and dihydroxybiphenyl ether showed

the early stage of apoptosis.
For the quantitative analysis, the methanol extractives were fractionated with chloroform,
ethylacetate, H:O and then the ethylacetate fraction was chromatographed on silica gel using

n-Hexane :
analysis in the HPLC system.

Acetone(4:1, v/v) as eluent. This fraction was subjected for the quantitative

The result suggested that the methanol extractives of Magnolia obovata Thunb. contained
with magnolol, honokiol and dihydroxybiphenyl ether, 0.9%, 0.3% and 0.24%, respectively.

Keywords : Magnoliaceae, Magnolia obovata Thunb. cytotoxicity, apoptosis, Lactate
dehydrogenase assay(LDH), FACScan analysis system, magnolol,

honokiol, dihydroxybiphenyl ether
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1989; Nitao et al, 1989; Fukuyama et al,
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2.5 Apoptosis 5% H¥:
FACScan analysis(Vermes et al., 1999)
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&+ Aok

32 B@s NE FEE AL 35

2as NEe YAPLE A7 YBe
2 23 AE 228 A4 & 2UR AE
23E ¢4 AW 714 HYESA AT ¥
ot B4E BT B3, 270 BAY 3
2E AsnE YT Uy ¥ F 59 4E
go) AT8) AZE G2 5 oMAE 1 o
% % Msd LY & A A2 B
"ao] gAs a7HI AE ARelth ol

B Az & Zdn 48 FEE £ €¥



HEA] A 20(2)9. 20014 12

Table 1. Cytotoxicity of six Magnoliaceae plants-derived compounds against SK-OV-3,
SiHa and HeLa cells.

Concentration Inhibition rate(%)
Samples

(#g/ml SK-OV-3 SiHa Hela
Magnolol 80.7 100.0 97.9
Honokiol 75 90.0 78.8 95.4
dihydroxybiphenyl 613 89.2 522
ether
Anonaine 26.8 715 89.5
Asimilobine 40 58 6.0 67.0
Liriodenine - 14.7 735

Table 2. Cytotoxicity of Magnoliaceae plants methanol ext. against SK-OV-3 and SiHa cells.

Samples Inhibition rate(%)

(20 pg/ml) SK-OV-3 SiHa
Magnolia stellata - -
Magnolia liliflora 1.8 -
Magnolia kobus 3.6 31
Liriondendron tulipifera - 3.8
Magnolia denudata - 6.0
Magnolia sieboldii - 14.7
Magnolia grandiflora -
Magnolia obovata (IC50=167.(9)'5;1 ¢/ml) (IC50=23?2'6/1 g/ml)

Table 3. Inducing effects of early stage of apoptosis with SK-OV-3 cells.

Samples Concentration Inducing Effects of .early stage of
(4 g/mi) apoptosis
control - 10.76
magnolol :133 ;263
. 1.5 22.37
honokdol 3.0 26.36
dihydroxybiphenyl 25 19.76
ether 5.0 35.03
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g, 48 2dH 48 fd AWYEL WFe
2 133z vy EE AIANY AXY
2394 & Aol deAE AYHAL,
2 @F}E Table 13} 29 Vet @d &
A<l magnolol, honokiol, dihydroxybiphenyl
ether9] 739, SK-OV-3 tAl® 4s&s2 IC50
7} 2% 55, 45, 76ug/ml 2, BT AL
Bon, ol BAAY ZAAdr UdAHE
2 4 A}ATHKim - Ryu, 1999). £3, Table 1
oA H¥E dl9el o] magnolol, honokiol,
dihydroxybiphenyl ether®] 7%, 7.5xg/ml¢]
¥ ¥Fxoia SK-OV-3, SiHa, Hela9] 37}
AT 2R dF ZE ANE HeE B
fon, anonaine®] A$E 40pg/miolA 4
PHE o AFY AEFQ SiHast Hela HE
B o] tf3le, asimilobined} linodenine2] 7
£ HelLa M X didte Z& AHE dsls
< veide ¢ F AU

EF EdF AF FEE A BF FA
E g5l tid YA HE Table 29 20
AY AHET 871X EdH AE 322 F ¢
£ 2d FgEvol Z¥ #4& deiid
(SK-OV-3, 1C5=169 1 g/ml, SiHa, [C50=23.4p
g/ml). @it B Ao A& YREFHLS
HEE o8 7 E¥d $£59 £EE8
co-TLCZ Hliwste] TLC FellA dehts o
9 EAAQQ HaE BN}, olEY
ol JR2H uiE 433 AL & F
AU ol R YR ZAFEES FUAHY &
F @Al YEEAS FAHEQY magnololdt
honokiol®] @Al 710 Aeg A,

3.3 Apoptosis %5 P (FACScan analysis)

HAE7F Zod MEgo] BIsAEA HER
o] Phosphatidyl serine(PS)2] x=&o] ¥}t
£ o7lo} Annexin-Ve] ZAFAFER celld]
%7] apoptosis® #&¥ 4 Utk 28y PS
9] x2¢& apoptotic celld}qt dojbe o]
olvyzl M X AH(Necrosis) N E #EE F 3

= #@X4olnZ x7] apoptosisol] 2j§ PS k&
Axurg 2H3t7] 93] Propidium iodideE
Al A4AA B3R
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AHg3lgen O A= Table 31 2t &,
magnolol, honokiol, dihydroxybiphenyl ether
% A 7HA gl SK-OV3 AXE9
apoptosis® frEde Aoz FFHUoH, &
3] magnolold} dihydroxybiphenyl ether= 3.0
pg/mli# 50ug/mioA 30% o]¢e EHE
el ok ol @A dBAA dag A
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A5 FLABAE veEhd F UAe A 7HA
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& wolFQl Moz of RPo] &4HY ¥
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a3, 2dn A8 FEEIH o8 HEERH
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o FAAHE e S ¢ F Aden, 4
of7}, olE EAEC] WHEAE FANE F
JdeA o #IE Hark Jeow, =J
Western blotting2 %3 apoptosisel]l €
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g FEA77 dastet 4440

4 =

SEgatdl @ol A dEzREH Wk
A goz o]gEHo & EHI £E& i
o2 &3 @ ZANAE MeOH S0z dF
28 3 F AXEANE ZFSAT. ARXEH
€ 233 43 YEEZAEL A3} & Ed



HEALTA 20Q)RN. 20014 12)] 7

#E2dNE g B4 Yehix @k

k. ol YEEHA FAHEQY magnonol,
honokiol B! Aoz AN

Yr=ZAo] Eel§ magnonol, honokiol,
dihydroxybiphenyl ether, linodenine,
anonaine, asimilobine ¥ 67} £} W
dME  AdsS  FHAYG.  magnolol,
honokiol, dihydroxybiphenyl ether®] 7%,
SK-OV-3 ¢HX Asisd IC7t ZZ 55,

45, 76pg/ml 2, Z¥ BHE BHIULH,
anonainet 40ug/miolA  2Fg¢ HEFQ
SiHa$} Hela A ¥o] th3la], asimilobines}
linodeninex> Hela A ¥o] tjdted 78 4Al
Z A5 e Jvehdo

Apoptosis =% ZHANAE  magnonol,
honokiol, dihydroxybiphenyl ethergto]
SK-OV-3 AEdA #BHE Yvetdo. 53
magnolol#} dihydroxybiphenyl ether= 3.0
g/miz} 50 pg/miolA} 30% o)Fel EFHE
232 PR

748 @AL ZE magnonol,  honokiol,
dihydroxybiphenyl ether Z7Z¢ AFEHE
AAH YERE- Mg FFTEL S2EX
&, JdgotMEclE, #84 8o Y71,
dgolMHolE £8& A7t FHAEME
adEse g4 29 BEAT A JHA €
Ag A5 AsA dejstd %F A2vE
aARE FYstR e, ARSHEE
n-Hexane:Acetone(4:1, v/v)& A28t o]
¥ 3] & n-Hexane:Acetone(4:1, v/v)2& HPLCS}
o FZEd uW§ magnonol, honokiol,
dihydroxybiphenyl ether Hl&& 09%, 0.3%,
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