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In vitro Cytotoxic Activity of Urushiol in the Sap of
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ABSTRACTS

This study was conducted to screen the biological activity of urushiol in the sap of lac tree(Rhus
verniciflus STOKES) which has been used in traditional folk remedies. Cytotoxic activity of urushiol
was screened with L1210(mouse luekemia cell), PC-9thuman lung adenocarcinoma cell), A427(human
lung adenocarcinoma cell) and KATO Oi(human stomach adenocarcinoma cell)

The step-wise hexane : acetone eluent fractions of the urushiol were obtained by the silica gel ad-
sorption column chromatography and added to the culture media containing L1210, PC-9, A427, and
KATO I, respectively. A hexane : acetone(90 : 10, v/v) eluent fraction of them showed the lowest
50% inhibition concentration(ICsy) of 0.018ug/mé for the cell line of A427.

Much lower level of ICs of the hexane : acetone(90 : 10, v/v) eluent fraction of the urushiol showed
the equal inhibition effect with tetraplatin(i.e., anti-cancer drug of platinum complexes) on the cancer
cell lines as follows ; 3.4 times lower for L1210, 3.9 times lower for PC-9, and 105.5 times lower for
A427. However, ICsy of the hexane : acetone(90 : 10 v/v) eluent fraction for KATO I was exception-
ally 3.9 times higher than that of tetraplatin.

Key words : Urushiol, Tetraplatin, ICsolug/mt), Cancer cell lines( L1210, PC-9, A427, KATO I,
A427)
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7k Hed o] F 4,000pmo2 1585 YA 2
&led Whatman No. 2 o372 ojpsigic), o
=5 acetone S ZHShsle] rotary vacuum
evaporator(Laborota 300, Resona Co. Swiss)Z
*5%38to] acetone extractivesE H| 8]},
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Fig. 1. Schematic diagram of the purification procedure of urushiol from the sap of lac tree.

3. Silica gel adsorption column chromatog-
raphy

130ColA 327 Fob #$ASAR silica gel
(230-400mesh, chromatography%-, Merck Co.)
40g€ n-hexane® 2 slurryg %5 open col-
umn(2,9x45em)ell 2 A7) F silica gel®] 1/5
of &td3l= urushiol Al2(8g)E loading?lx
Fig. 29} 3to]l hexane-acetone -&v§7Aloll 4 ace-
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yltetrazolium bromide) A% % (Carmicheal %,
19879 98l urushiol AEE54E ZAbsbgrt.
7 AEFE A E Hetdo g gE o ey
< hemacytometer chamberel ¥ 1 £ &9
el WEAESE AT F 96 well cell cul-
ture plateel RPMI-1640(Gibco)" A 90%9} fetal
bovine serum 10% Egti=|e} A2 Ax5
£ Y& thg urushiol ¥8& FxEE Yi o
Z7-2} &4 37°ClA humidified 5% CO:2F 95%
air incubatorell4] L1210 3%, PC-9, A427,
KATO Mm-& 447t wieFsgict, 2 ¥ 2mg/me
EFxe MTT &9 5004 7 welld A7t
% 427 E<¢b CO; incubatorel 4] wio¥g o}
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Fig. 2. Schematic diagram of the step-wise eluent fractionation of crude urushiol.

Table 1. Operating conditions of HPLC.

Instrument Analysis Conditions
Column Waters' Nova-Pak Cis 3.9x300mm analytical column
Waters' Delta Pak Ci3-300A (7.8 300mm, 15u, spherical) semi-prep. column
Detector Waters associates Model 441 HPLC, 441 UV detector
Wave length 254nm
Flow rate 1.0m¢/min(analytical) 1.6mf/min(semi-prep.)

Mobile phase

Acetonitrile : 0.002% acetic acid(80 : 20)

Table 2. Cell lines used for this experiment.

Cell line Origin of the cell Source
L1210 Mouse leukemia cell ATCC*

PC-9 Human lung adenocarcinoma cell HA @S @m7EeT
A427 Human lung adenocarcinoma cell BA& @RI
KATO m Human stomach adenocarcinoma cell ATCC

* ATCC : American Type Culture Collection

H7}8t ¥ ELISA reader(Dynatech, MR5000)&
540nmell Al optical density(0.D.)& ZAstgct,

Bl EH R A8 tetraplatin® w|= Bristol-
Myers squibbrlelld &l el #2A
platinum complex #erAl 2 #Ha Ag Ap-§-F
al carboplatine] v} cisplatinel] ¥]3] A& 3ra
o godayte oF 108 bk wuim A E e
Aelvt(A 4 5, 1992).

6. 50% UME EAMAA SX(50% inhibi-
tion concentration(ICso))
ICs& test well optical density(OD)7} control

well optical density(OD)2] 50%7} s+ ¥5&
oulgic}, HhE Ayt ity e ogd 2E
ZAlel 94 cytotoxicity(%)E T, 50%
A E ZFA A ¥%(50% inhibition concentra-
tion(ICs0), wg/ml) 3l Fxol 9g test well
9] cytotoxicity(%)4] & & o 2432
o8 Fakdct.

mean O.D. in test well -
mean O.D. in background well
mean O.D. in control well -
mean O.D. in background well

1- )% 100
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ANA MAENR 2T FHAs Du(1984)4
oA A E thitsiolHEEY AR 24 4
gdedeh. ey} fraction 32 urushiol FA %<l
3-(8'Z, 11'E, 13'Z-pentadecatrienyl)catechol}
7 retention timeell#] £&%Ho] Yo AEE
Qa4 ddew A A 4 4 gt
Urushiol 4 +#49l 3-(8'Z, 11'E, 13'Z-pentade-
catrienyl) catechol2 urushiol f-+F# & < 60%
§ AA3p7] ool ddEalwte] AlxEAga)
¢} Du(1984)2] H=be) YR E3 wim galg ¢
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FO
IARALE B 3
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A r F2

1 n n I n n 1 F3
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Fig. 3. HPLC chromatogram of the 4 eluent fractions(l, 2, 3, 1-1) of urushiol in lac tree sap fra-
tionated by silica gel adsorption column chromatography.
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8 fraction 1% HPLCdl 2|8 semi-prep.-& %
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3 pgow agsigrl,
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FEugy Al L1210 “i& Fraction 1,
2, 3, 1-19] cytotoxicity(%)+ Fig. 49 &
748 vlebyal, Table 3el4e} 7o) otAlx
50% A F2(Cs)&= fraction 1-1¢14 1.82ue,
fraction 1114 .11, fraction 2¢14 30pge] 4},
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Fig. 4. Cytotoxicity of the eluent fractions of sil-
ica gel adsorption colum chromatography
on L1210.

Table 3. Cytotoxicity of urushiol fractions in mouse
leukemia(L.1210), human lung adenocar-
cinoma(PC-9, A427), human stomach
adenocarcinoma cell lines(KATO III).

c 4 1Cs0{ug/me)

OMPOURCS TT 1210 PC-9  A427 Kato I
Fraction 1-1* 1.82  12.12 - 11.47
Fraction 1 0.11 1.01  0.018 1.85
Fraction 2 >30 >30 - >30
Fraction 3 20.56 >30 - »30
Tetraplatin 0.34 3.96  1.900 0.47

Fraction 1-1 : monomer only, Fraction 1: hex-
ane : acetone(90 : 10(v/v)), Fraction 2 : hexane :
acetone(50 : 50(v/v)), Fraction 3 : hexane : ace~
tone(0 : 100(v/v)) eluent fraction. Tetraplatin :
platinum complex anticancer drug.

fraction 344 20.56u¢, tetraplatinol+] (.34uge]
512w, Table 4049} #e] fraction 1] WF
A ghetA Q] tetraplatinell u]ste] 3, 1wf Ax}r}
2 Aoz vehdtl, Fig. 5% L1210A1 25|
& MTT assay Z3H2A grA 27 A A
Ak welld 75 A A viehda shAESAe] o
A 4E Aol @A vhebydel, 3t urushiol®
=349 fraction 1-19] st443# R} monomer

o} zgal fraction 1o1 A=A 537} 17.1
- AR vlepydrh, o)y Ml ol AF

N
oX

o

=

Table 4. Relative cytotoxicity of tetraplatin to the
hexane : acetone(90 : 10, v/v) eluent frac-
tion of urushiol on the tested cell lines.

Relative cytotoxicity index®
Compounds — G ——
LIZ0 PCY AR Katom

Fraction 1 1 1 1 1
Tetraplatin 3.1 37927 i 105.5 0.16

a: ICs of Tetraplatin / 1Cx of H : A(90 : 10)
b : Hexane : Acetone(90 : 10(v/v)) eluent fraction

Fig. 5. MTT dye assay of the eluent fractions
(F1, F2, F3, Fl-1) and tetraplatin on
L1210(mouse lukemia cell).



266 SvHF B 5 Urushiold] Al SIS %R

E & ode AEEDY dadsiEd
Atg = i,

b gb £(1993)2 SRy Az 23 AX
EAAUYE o437 d7A HE Foof AE
%EY] E5& HAY Ei’)r ICso%ke] 100ug/me
ICs0<2301g/me ) A AL 14F9] A B RRE
28 4FFHe °—‘li"—°]9d ™, 100ug/me <}aal
A2 1652 AR RE &5 19879 A=
2 vEigdel, ICxp#tel 100ug/me ol8ka) A E=
= A&, xR, AF3A, d3d, dw, wxf,
B3, A9, H3E, NPK-PH-1, NPK-PH-2,
NPK-PH-3, NPK-PH-4, NPK-PH-5, NPK-
PH-6, NPK-PH-7 ¢]¢j2 %3] NPK-PH-4
2] ICsot-& SNU-14EF4 0,607, SNU-C4
Azl 0,794, ze]a SNU-344 25+
15.9% vbelyte}, Urushiol®] fraction 1 ICs#t
Brhis 93802 ¢kglow urushio]°] C}E Heal
o w3 AETFAgo] ¢ 2
vk,

Byung# Jeong(1989)2 &A| It <hxg
o] RrAR Roll &4 LI2I0MEEAE Y
% bl = ‘”7201 B -sesquiphenlandrene® -1
282 Z71A 7] arturmeronedS- £ g,
FEAME 22 JABAZE 3R taxolo]

ik FHEe] gy dadel HYd Hgay)
PdEs1e] 19939 FDAZYE A9 49 _].a 1o
t, AES5H4ER} $9F urushiols ¢ ER
ZAN N BA R ThEAdE Beo] Rl

olal7 §(1994)& FRA ¥ T(Cudrania tri-
cuspidata)o] A 23 g§E 2, 3, 4, 539 P388
tumor celle] ™3 ICxn+ 3§HE 2, 3, 4, 5 %4
7+ (.18, 3.3, 15, 6.2ug/meo =, 53] HEYE 2
4l orobol®] 745 wi$- =2 GA4E el
A Az del A3 9l adrimycin®
P3883t Al £ Sl gk ICs0 0.113ug/me2- & oro-
bol-€- adrimycin® ®]%g A we] AxAA o4
A5 Vel Edelel Bustedv),

W 5(1995)-8 make] el EtOAc
o) L1210 FAlZFel tHdt EDso(ig/me)-
2.162.8 velydoen, Lee E(1996)2 = v}
H(Cudrania tricuspidata)®] <3 Z%-¥ 6,8-di-
p-hydroxybenzyltaxifolin, 8-p-hydroxybenzylta-
xifolin® 6-p-hydroxybenzyltaxifoline] <l 34|
EFo W& EDy= 2.7~31.3u/mie 2 vhebyd
bz sk, elEe] Aao) vle urushiol®] ICs

Y,

LS8

L48F ALR

L

L
=

7

*1'—‘

-
H

< Bl g2 %E‘-"”H € et urushiol
o] AlEEAEa)e € B Fgir},
(2 PC- 9"“£T(J ]° Yell h&l cytotoxi-

city

ol Al gk Eel PC-9oll &t fraction 1, 2, 3,
1-1¢] cytotoxicity(%)+= Fig. 64Jr 72 ke
vebyl s Table 3ol 49} #o] ICs+= fraction 1-
14 12.12ug, fraction 1ol 1.01ug, fraction
201141 30pgel A, fraction 3004 30ugelAt, tetra-
platinoll 4] 3.96uge] %l 2.vf, Table 4ollA2} o]
fraction 1ol tetraplatinell w]3te] 3.9w) &3+
F& Ao eyl 4 FAAE
el fraction 1-1¢] =FdAd-# ¥ e} monomerEwHe
A ESFAN7E 1249 w3k

%3 urushiol 2|

zZ3kel fraction 1°]

of, LI210e] ohah Al E %A wron e

LB A

BEol4 oF 10wh7tek Eabr) wWelxe HES
Veby a7 ]JLg*JC’l tetraplatm°1| gk Ao A
FEAA 4= L12109) »l5ed 238 Jehcl,
Fig. 71; fraction 1& 4}4 30ug/me, 3Jug/me,

0.3ug/me2 7}staL 447 5% CO» 95% air, 37C
off ek F AEFA JAENE Jehd Aoz
0pg/mex el Al SHA| EFA] 0] 90% 1A A A=Y
ovd 3ug/mé Aol A 32% A=, 0.3¢
g/miAg] Aol &= ok 7 A stA Z2A =)
(3) KATO m{al A% b £ i3t cyto-
toxicity
Ak Ed KATO Mol A3t fraction 1,

i
o0 N [ =" Wain peakiF1 1)
e HAGD:TO)FN) i
80 \v ] ewasomONE) ||
~w— HAIQ:100)(F3)
70 | Tetraclatin
S e
s
§ 50 b T Y*f‘w T e
g |
g
° 40 \\ \\
R
20
——
10 -
f“\*-ﬁw—t\\\w
ol
30 3 03 0.03 0.003 0.0003

concantration(ug/mi}

Fig. 6. Cytotoxicity of the eluent fractions of sil-
ica gel adsorption chromatography on PC-
9.
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Fig. 7. Inhibition effect of the eluent fraction 1
on the growth of cell line PC-9. PC-9
was treated by the eluent fraction 1 as
follows ; (A) : 30ug/me, (B): 3ug/me, (C):
0.3ug/me.

2, 3, 1-19 cytotoxicity(%)+¥ Fig. 8% #&
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Fig. 8. Cytotoxicity of the eluent fractions of sil-
ica gel adsorption chromatography on
KATO 1.
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