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Anticancer Effect of Erythronium japonicum Extract on ICR Mouse
and L1210 Cdls with Alteration of Antioxidant Enzyme Activities

Yoo Jin Shin, Dae Young Jung!, Hye Kyung Ha, and Sie Won Park*

Department of Chemistry, Sangnyung University
Department of Herbal Pharmaceutical Medicine, Korea Ingtitute of Oriental Medicine

Effects of Erythronium japonicum methanol extract on ICR mouse with induced abdominal cancer and L1210 cells
were studied. Administration of methanol extract (10-100 ug/20g body weight) prolonged life by 47.8% and
decreased number of L1210 cells with 1C,, of 54.6ug/mL after 3 days culture, whereas little effect was observed
againg normal lymphocytes (<6% compared to 83.2% of L1210 cells under the same condition). Increased SOD
and GPx enzyme activities, and remarkably augmented generation of O, ion in L1210 cels by E. japonicum
extract, implied that reactive oxygen species including O, ion, might have participated in L1210 cell death

Key wor ds: Erythronium japonicum, anticancer activity, |CR mouse, L1210 cells, superoxide dismutase, glutathione peroxidase
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=o] oncogenes®] 33} A suppressor genes®] A A
ago] MAA = A7 ZAeZ B 4 et o3t ol
FEfe] FEJAR AA o Fallgt Bl B2l o8] A4
HE 42k (reactive oxygen species, ROS)7H A2 5014 gk
th6,7). PR AL dH R ABEHI e A
doxorubicin, cisplatin, vincrigtine, cytosine arabinosde, meth-
otrex, bleomycin 52| 28-712H8-11) A EAd4kaie) 23 7+
Ho=E A@ate] gpoptosis o] HrE o] GHES APEA]
= AoE Yeht A=t SAgkAas deke] ddd Aol &
gre] Fto] HThaL sk Aol

2 AFeMe 25 FEA ey ARdERE AR
o]L A o] WErEFEE) thele] Sacoma 18002 B4
oS AR ICR phe-2 B aER A QA EF] L1210 Al
¥o| gk ddaxs AFs Yoyt norma lymphocyted]
et 549 A=E fAsh, 2 A8718E FEetalAt &4
2H2e9) Oyolee] Ak 9 asl el SOD, GPX, cadase
S5t on] Sl= AAE Lol AAske violtt

Al

Ferricytochrome ¢, xanthing, xanthine oxidase, superoxide
disnutase, glutathione, glutathione reductase, phorbol  12-
myistate 13-acetate, nicotinamide adenine dinucleotide reduced,
trypan blue, dimethylsulfoxide, ethylenetetraacetaies Sigma(St
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ICR #h-2=0f|A] Altiej < =]o] 2 Sarcoma 180 cdlsS A3
£ ICR "R E7bo] 1X10° cdlg/10ul/20g body weighte]
TEE HEE U 2407 FRE, dEA FEES 05%°]
o] #4-gke] DMSOdN §3liste] 10-100g/20g body weightS]
TER Y I A7l b A AR 3 thy dEE
A AEES AT Controle] 75+ A= At
&3t 59 &7 DMSOE FHdl 7tete] g o=
AT Fof st

L1210 M= HHef

B Ao A3 L1210 cdls(murine lymphooytic leuke-
mig, ATCC CCL 219) Ml ¥& 3=AH 25 —8—63 Mt A+
AE iAo ol ARSI ©18 YHEE 37°C, 5% CO,
humidified conditionell <] Bl ks o™ Hﬂooh?ﬂﬁ 10% FBSE &+
3 RPMI 164001213, A2 penicillin/streptomycine] &
FAe ARgeE e A v 34Ynich AlYEtt.

Normal lymphocytes £2|

A ek 50 Xq‘zg AA&t7] 918l ICR wh-
222 norma lymphocytesE ste] o] Aol A= &
A FE=e] 245 AAS }oj‘:‘r Norma lymphocytes®] -]
WHL Boyum(12)9] WS A-&stSetl 7s] g3 At
MouseE ether® mHAIZ] - St H7lste] hepain A
g7t ® FA)Y AFE FH 15mL tubed]] FopA o7
dextran =421 Higtopaque R-1077 3mLS ZA=HA 713+
The 400X gollA] 30i7F 4l2ollA 4lEe] skt A4l
% pageur pipette2 3N plasmaz2 A ASIAL lymphocyte
7t 23 EFHE 758 F 3l phosphated buffered sdine
(PBS) 10mLat ZAISHA £ the 250X gellA] 1087+ ¢
AR Bto] Aol BiE]an dojRl A El sl 23] RbE
AZ st dolF norma lymphooytesS PBSOY 417 Al
EFE A T penidillin/sreptomycing 3 7 10% FBS7}
e RPMI 1640 wliA]ol] 7hste] i FstSit.

L1210 MIZ=} normal lymphocytesOfl CHel M= Zta
dEA FEEo] YERlE L1210 SHIE F4] SAlatet
norma lymphocytesl] it 54458 MX 4 Hels A E=2
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A&t 24 wdl plate] 1X10° cdlgml =2 L1210 Al
¥ E%= normd lymphocytess 718tal of71e] GEA] FEES
A7k v 9A71Z vl F Thayer(13) a0l 5k
hemocytometerS AF&-3) trypan blue excdusongd o2 Aolle
HIEHA A 270 control LF9] BIFH A EFE Alo] WEE
(W= MESAHES At &= control 252 RO A
g 5 AlEsAde] Aol d3toR 7gste] Altaelslh.
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HjF & L1210 ME7F el E O, AT B Makes
bery(14)e] HPHo| ] &} /\]?‘sgé}@t‘r. A3oA= L1210 Al
XS 1U-3U7F wigate] 250X gollx] AAEE F AFgde o
212 35t 24 wel platecl]l 1X10° cdiswell, 700uL PBS,
50uL cytochrome c, 5ug/mLe] phorphol myrisate acetate
(PMA) 50uLet wiAE H7kste] 607+ vl & A4l st

Atk AR 200uLel] PBSE 7iste] 1mLrt HEE 348}
kU 550nm°ﬂ/\1 -—J*EE’ =331t} Fericytochrome c2] -1
-8-2 21.UmM/eme] E5-3717E A&t en O, d
moles’60 minV1Q® cdlsz YERN ST

47kstel 95717

sHAlSlS A0 X=X
L1210 A EE 1X10° cdldmL =2 =3 vfke] 10mL
Z 50mL culture flaskell M LA 717+ wlgsh 5 1,000X gollA]
AR Bt AL AAS L FAR L1210 AEE A
AAr2 23] AFsidth £3€E AEE 5 mM sodium phos-
phate buffer(pH 7.4) 1.5mLoll dE3le] Elvejehn homogenizer
£ o|83l ice baholA 524 53 #33} 3 S o] o
Ao thste] 25uk wHf7]E o]8ste] A dollA 30x7F
33] 257 A28l mitochondria matrixel] EAI8lE Zlo= &
H% MnSOD E47H] §EAIA o] #2ds 4500X gl A
AEEste] 2 S Alstaados ZAETh

Superoxide dismutase(SOD) &M =H

SODEA ] 4L 71BH o2 McCord and Fridovich(15)2]
He] 98] o]Fo]Att 3mLol] 50mM potassum phosphate
buffer(pH 7.4), 100mM cytochrome ¢, 50mM xanthing, 0.1
mM EDTA(pH 7.8), &4o] ¥3d fAS 25°C°ﬂA1 1587+

A X8+ tFS- xanthine oxidass(XOD)Y2 Z7138le] wke-S 7hA]s
RHom wgE 550nmollA 10% w9= 5R7H EOE—% =73
sl o] Fojxt}. Xanthine oxidese H7HS a4de ghiat
Z] 9ko migolo] & Tyl Hot H AT 00257 HES
433 SOD &4 mado] 3y l e o
oytochrome ¢¢] LTS 50% oAlskes S Lunitz A4

st unimin/10” cdls2 YER AT}

Glutathione Peroxidase(GPx) &4 &%

GPxe] &4 Mad 5(16)°] el ofste] S43kiT). 50
mM potassum phophate bufferGmM  EDTA, pH 7.0), 84
mM NADPH, 1unit glutathione reductass(GSSGR), 150 mM<]
glutathionc(GSH), &4S H7lsted A vkl 2mLo] ==



970 =2 F RS A] Al 36 W Al 6 5 (2004)
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Table 1. Thelife prolonging effect of the Erythronium japonicum
extract on |CR mice bearing peritoneal cancer

Erythronium japonicum Life prolonging effect

(1920 g body weighty ~ rvived days %)
0.0 21.3+37 100

10.0 246+4.3 1155

20.0 23.8+39 111.7

50.0 28.7+2.2* 134.7

70.0 30.6t1.6* 143.7

100.0 295147 138.1

Each vaue represents the mean=S.D. of six individual experiments.
Asterics denote a significant difference compared with the control
group (*p<0.05).
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Tk, WiE A QA E1 L1210 Al X LHR] FEES 10ug/
mLellA 200 ug/ml 55714 H74ek oRS 1-497F woksted Al
EFE AN A7) Tale 20 A o] et wid 194
ole MEF vt Aol YehtA] skoy st Srtskal
jFd 47 S7HEE AR A2 TAE e o]
o 2 NESF The NESHYOZ QIst IAEE APEA
71U = cdl oyde ares9} -2 MEEE oA wjEl A
o2 ojugt olfflME PHESFTE Fhgths A At
o] Fasgh Asolvt. vl 3 vl 44 = 50 ug/mL
T o]ollAE oF 50%el gl MESA E3E YERIY,
447 wjF Aol HI 986%2] MEZA0] AlAlsk= nie}
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Normal lymphocytes®fl Cist Ya[X| F&Eo| =4

YA FEEC] FIAZA 9] 3t JoHH M E T
gME xS =2 tiil FIAIE tEire F540]
grgojol strE | 12104 %7} FEidt ICR w22 HE
normal lymphocytesE E-8]35te] S4F-F5 Attt Table
3o AAE Ao W= norma lymphooytesd] L#A] F&
ES HArKe & oujek 1970 R AZEAFEETE 10%
yjele] MEzZA a3t vepskorn, vk 2dAld= A Fx9]
Agolle MEZ4 &3 283 100200pgmLe] TEwEeA
5% FAle] moket Mg 7hA &b e v 3UA|
ol oF 5% HEo] e MEZS 7a oI viF 4UA
o] 7pMok 10%7} Fe AE=EA a3 Vel
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YA FEEL2 HE tEixE 2 AESAS UERd
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ERfISlth & B0 dElX] FEES 100ugmLsEE 715k
33U MAI S wf L1210 MEe] ASES 168W =] &
31921} normd lymphocytese 84.2060] =& AEES 1S
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Table 2. The effect of Erythronium japonicum extract on the cell number changes of L1210 cells

Cell number reduction (%)

Culture days Extract concentration (ug/mL)
10 20 50 100 200
1 17+05 14+08 30x19 53+16 74+12
2 21£11 57+38 26.0+1.3* 39.2E£5.1** 462+ 4.9*
3 155+23 238+5.7 53.0+2.1* 83.2L£25%* 95.7£3.3**
4 16.7+3.7 325+39* 724+ 3.6%* 83.7L£3.4** 98.6£2.3**

Each value represents the mean+S.D. of four individual experiments.

Asterics denote a significant difference compared with the control group (*p<0.05, **p<0.01).
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Table 3. Theinhibitory effect of Erythronium japonicum extract on the cell number s of normal lymphocytes

Cell number reduction (%)

Culture days Extract concentration (ug/mL)
10 20 50 100 200
1 -02+1.3 -46122 -71+134 -4.3+0.6* 38+17
2 25112 -21+0.7 15+04 34+0.8 59+17
3 14+15 3.2+0.5* 42+13 5.8+ 0.4** 6.7t15
4 25+03 53+14 59+0.6%* 159+1.3* 17.3+35

Each value represents the mean+ S.D. of four individua experiments.

Asterics denote a significant difference compared with the control group (*p<0.05, **p<0.01).
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AA BarE Al 2R 712 Al ogh SAIE A}
Ho] necross ETh= gpoptosisoll €181 o] gpoptoss &t <l
AtZA 0] SR (8-10)0] Y v ABE dEA] =
Eol| ot M xS hAelm o]e} 72 Sk HAEZC]
A=A AAEIaA) skt 4 GEA] FEE 98] &
Az 7H27F AAsH fdE F de 20S AAsk o
o W& 0,0l AAAFe] HslE 45l o] S MES
ol fikER] & Z7oA 9] O, A HF Hlaste]
Bt O, 0l AR RE AE] AE= &4
Abe] AEEEAE 2 QS onprt aga & ¢
th11,12). A EF Z4@42 A FE25] F=9 Y 7]
7ol SEE R AR FEES 50pug/mL¥ 100ug/mLe] 32
SERE Hrlste] 3U7F WS AR ASE AlESA0] =2
A2 7HFstal 10ugmlsd 20ugmLe] ¥wad e srZ
147ket 297 Wik 3 A5 AEF A7 A9 vEht
A & AR Aok ol e oA Az wiFet
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AA = At

Ao WER Table 20149} Zo] AR7|oe MESF ZH
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Table 4. The effect of Erythronium japonicum extract on the
generation of O, in L1210 cells

O, (nmoles/60 min/10” cells)

Concentration

(ugimL) Culture period (days)
1 2 3
0.0 0.09+0.05 0.14+0.03 0.11+0.05
10.0 0.13+0.08 0.18+0.06 0.38+0.07*
200 0.26+0.04 0.67£0.05* 0.93+0.11
50.0 0.34+0.07* 1.32+0.13 1.47+0.05*
100.0 0.45+0.13 1.79+0.17* 2.35+0.13*

Each value represents the mean+S.D. of five individua experiments.
Asterics denote a significant difference compared with the control
group (*p<0.05, **p<0.01).

A v 3AA = F=ol vl st O, Aol FEEAE
o 50pg/mLe] A-$ell= control ZEe] ¢k 124, 100pug/mLe)
FxollMe= control grel oF 238 Axe] wlg E& FE B
ATk o] A= Fishd L1210 Aol DA F =5
71 739 AoRe AlEF 7HAF e G uiY A
HE oln] 0,0 Aol FT7IE7] Altel Alxs 7hA
o] Ao} Hjgste] A&HHoR Frkele RS & F
dubr o7 Oyo]L9] M/ ek 10°seco & vl Al4E}
A drH 1A= Aoz dex dedl, tAke] A A T
= 0,7} H,02t OHZ A3ts]= wkgold, 7 Wx = A
AE HO7F F5A49 HO0Z A3=E vhe(11,12)0)tk 2™
g o] I Fo 7= HOE 8 0,9 FAHEQ -OHE
- fafsh SHIEAR R SRR HE 9
Al o] B &) APl BHEE] fg ue vk
g 707 ko] P EI]Z S3it

= dYA FEES 7H8ke] L1210 Al ol A7l 0,°] ¥
53t HO7HA AgEs Aubse] AxEd=z bstas
(17,18)%] superoxide dismutase(SOD), glutathione peroxidase
(GPx) =% cadase 84S 5743t dalA FE2E89] Axs
Zrael AA s Bt

of

b

x| FEE0 28t L1210MIZS|] SOD X w35}

0,2 S0De 2J3llA H,0,2 HEE|3L o] HO,= cataaset
GPxell oJaiiA] F-53¢ H,0= H3ketiar deiA] AAY Fenton
Hhgol sl ApH o ® wWiEAel -OHE HfE= 2oz &
A4 ded(1112), 94U FE2ER op|Ee AESY HHY
o AA] SODEA W}t RkE|=A] Fefelr] 91t Al
ool mE SoDE/dS At 378 Wlasiith

Fig. 1] AAE 23S BH A FE2ES HUisted of
718 AxF e Aol Hldste] soDE gl wsht & A
S & F IAJT A AEF BT A duA] S =
AQl Mg 1dAel dElA] FEES Hriste] WA &
L1210 M2l SODEALS 10ugmLolAE= 1.31units10” cdls,
50 ug/mLe] H=olM 0.96 units10” cells, 100 ug/mLollM = 1.64
unita/10” cellsZ4] control %21 0.57 units'10” cdlsel]l vlske] <F
230 F7F 7S Bk olof e A HoEE AES 7
27t AR & MF 194 E AA HoRE MET}
dElA FEEol o8l 54 FEivE Ho] O, 5 AT o]
O, A7l 913 SOD &4x HMHE F7lsh7] Alzkgt
Aoz HITh

Az a7t 50-90% =7 =0 w2272t 3UA,
4dx)e] AxE B control 12 SOD A= vk 717kl
HlFgte] 2-30) F7etlen, A &= H7K9 SOD

N
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Fig. 1. The effect of Erythronium japonicum extract on the SOD
activitiesof L1210 cells.

Data represent the mean £SD. of five individua experiments.
Asterics denote a significant difference compared with the control
group (*p<0.05, **p<0.01).
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>~ OO ©

Culture period (day)

Fig. 2. Effect of Erythronium japonicum extract on the GPx
activitiesof L1210 cells.

Data represent the mean=S.D. of five individua experiments.
Adgterics denote a significant difference compared with the control
group (*p<0.05, **p<0.01).

B9 Z4zte] control #to] B BRG] =2 S7F S

B
9l Aoz Hol AY A FEHEZ Adlo] op|HE AES
2olE O HeEAS SOD AT IA FutEes AL
o 5 AATh

L1210 MIZ2e| GPx(glutathion peroxidase)2} catalase &4
#ist

ool Atellr SoDEde] S7kte A2 A& H0,
o] Atk AL oJujstRR <dojo] H0,0 dstaiel glu-
tathione peroxidese(GPX)\} catdase@A <] W37t 4uke =
AT Holzltt. Fg. 29| Azl 2Jshd SODe} U =7
olx GPx &dHstE &4 & ©F SODe| 7399 mE AR
A EZF ZHadido] Falgh 27194 GPx 2484 Alxr
o Ao st Tl Sk A4S & & AlUTh

A AEF FATE AL vehA] G w1940l Ll
A FEE=S 10pgmLFE 100ugml =7 J7kss A
$ GPx 4L 07-12 unit/10’ cdlZA controle] Zrt A9
FrARERA O A2 ZHert XY v 294, 394 27
3L 49719] GPxE/d2 control ol A= F 28 A=, 1
oL Zpzke] AR FE= H7E 2ol ol = vl A1t
sol Hlgste] GPx 24do] slid®E g1kl control %kl

WA= 7R ZA F7ISHIE
G A aaq] SODSE GPx @Atstaoel] #3dk o
%

o] A3}=S Fgshd L1210 Al ¥ DA FE2ES JE A
T HASA AEF A Fde] fdEEd olwf 0,09

Aol FE3kaL, o] 0,01 &AS] 8 SoDEAe] &
7, L A3t HO07F F7Kskal o] H,0,5 &A% £
GPx &40 &4o] dolo] IA Frkele Aoz A= th
I#Y GPxe FE AEFe g EEHo e 6w, H0,
Z Ralske & tE 549 cadase=s AEW peroxisomedll =
A=lo] 90 (18,19) £ GPx ¥4 AFM = Frlsle] cadase
Fao] S AT} ol 2YAXE &) YERA &
o+e=d o= cadase’} peroxisomed] A E O] QoA whgo]
Aol AY e AAE H0, Falldes dojsix] &1, Al
FF ol FtEe] gRE HOE AEA WA &A1
= GPxdll 9J3l &3l =& 7Feide] & Aoz A

ool AxE FHsH YA FEES L1210 AEE F
25 AFEAI71AL norma lymphooytes 71¢] Tl 8kx] erom,
L1210 Al ZEFE Z2aA71E 34 Fo] $4 L1210 Al =EW9)
O, & it o|2HE A4E HO, == - OH 59 ¥4
b7} gpoptodsE: st @M MV APEE ThsAdo] Al
AEQon, stHo g F5E ol A4t EAd sy
AlEE B 27E R SODY GPxE fridste] 84
Jbae] =g oty Sl A=t 9RZ0Z AMEIH| H
£ eg 2FFAh

o OF
pl =
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