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Effect of Taraxacum mongolieum Hand-Mass Ethanol
Extract on Initiation of Carcinogenesis

Yun-Hee Shon and Kyung-Soo Nam

Department of Pharmacology, College of Medicine and Intractable Disease
Research Center, Dongguk University, Gyongju 780-714, Korea

Ethanol extract of Taraxacum mongolieum Hand-Mass (TMEE) was investigated for
the effect on the phase I enzyme and carcinogen-DNA adduct formation. At 2.5, 12.5,
and 25 mg/ml of TMEE, the binding of [3H]B[a]P metabolites to DNA of NCTC-clone
1469 cells was inhibited by 38.0%, 77.8%, and 68.5%, respectively. There was slight
inhibition in the activity of cytochrome P450 1A1 enzyme with the treatment of TMEE.
These results suggest that TMEE has chemopreventive potential by inhibiting cytochrome
P450 1A1 activity and benzo[a]pyrene-DNA adduct formation.
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P450 49 A, phase I enzymeo] F% =
DNA repair -5, scavenging electrophile 5©] 9}
31, 9+l 22 (promotion) TAI} 288 (progression)
A 9] biomarkerZ2% polyamine A} A, pro-
tease 2} A|, arachidonic acid WA} A, differen-
tiation -fr=, oncogene Wr¥ A X314 DNA <&

A+J A, protein kinase (PKC), tyrosine kinase (TK)

=73}3} Compositaeol|
ok5-7 ol Taraxacum

mongolieum Hand-MassZ BRH TS 349
ey =

<> 9

AzA A% 9 PAE kel FeA ek v
BA B ATolAE EFA oleerzEel o

RAl T 2 3t phase I &49] s3] cyto-
chrome P450 1A19] A&7} B carcinogen-DNA
binding inhibitione g3l g oeEF=E
9] ol fabol] ol AbwH gk}

Mz 3 g

1) Alef

Cytochrome P450 1A1 &4 ZH ol A-&5 AoF
ol Tris-HCI, bovine serum albumin (BSA), 7,12-
dimethylbenz[a]anthracene (DMBA), NADP", glucose-
6-phosphate, glucose-6-phosphate dehydrogenase, etho-
xyresorufin@} carcinogen-DNA binding inhibition 2
Aol A83 A2kl NCTC-135 medium, ribonu-
clease A, ribonuclease T;, potassium acetate, pro-
teinase K, ellagic acid, laury sulfate (sodium do-
decyl sulfate), antibiotics, dimethylsulfoxide (DMSO)
= SigmaAk(St. Louis, MO, USA)ell4 £4)sl4) 1,
fetal bovine serum (FBS)< IBIA}(Daegu, Korea),
[G-3H]Benzo[a]pyrene ([3H]B[a]P)% Amersham phar-
macia biotech/‘]‘(Piscataway, NJ, USA)Z'I]%% AL
sheleh. 71k Aoke AE wokg W 2HE 57
AkE Agslelet

of Hxwlo] Sk 3 60 g ZHslo] AA
T 400 ml= 7}t H rotary evaporator (BUCHI
RE121, Switzerland)ol| 4] 3A] 7+ A &slo] FZEsta
oIk F 4°C, 2,500 rpmell A 1027 LA E2lsh
o] A A4FH 200 me s3It o] =
25 gdol 99.9% ethanolS 7Fsto] 75%, 85%,
95%2] ethanol &fo] A slo] NHEE o33}
31, pH 742 ARt A ZollA 2447 WX
sto] of 3} sl A=

3) MIZHHF

At B 9] NCTC-clone 1469 (normal mouse
liver) A% 10% FBS7} 3%l NCTC 1352 wljok
slgom, olE miokle 3 wE 4 HHew u
gl Fek AEE WAL 7)AAE(-150°C)
of] B&3 F b7l 22 passage 1S E 717 AlE
= S04 Agol Agellom, AlEo] BEL y-

PN
pan blue dye exclusion BIH o2 %9139
1 2139 2t ZFo=RE Dj0|I=E0| 22

359 7 2HowRE o wlo]lmawFe] e
= Pohl¥} Fouts®] WY& Farste] AAsgict
(Fig. 1). 7S &3

A
ulel)7t SR 2447

222 (DMBA 15 mg/
5 21FE diethyl ether

Rat liver

Homogenize with 10 volumes of 0.25 M
sucrose at 4°C

Homogenate

Centrifugation (10,000xg, 20 min)

Supernatant Precipitate

Addition to 0.2 volumes of 0.1 M
CaCl, in 0.25 M sucrose

Keep on ice for 30 min

Centrifugation (105,000xg, 60 min)

Supernatant Precipitate

Cytosol Microsome
fraction fraction

Fig. 1. Preparation of microsomal fraction from rat liver.
2 AN vy, 5395 AAMste] 1.15% KCI
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HZEHoZ ZH5 perfusion A7 ¥ HFsl3ich.
HEd 2 oA 0431 kil Kﬂ’ﬂ ¥, FEAE T
e s AAAZ ol AA" 2 =
2] 77 7] (Teflon Plotter Elvehiem Homogenizer,

=
Glas-Col, USA)E o] &3}lo] mlaf3t £ 1.15% <
FE&AS Hrkste] vpslls wHESAE o] UHH
TANE 7,000xgoll A 1027 DA He) gt
ZHe Al 77,000%goll A 603k %ylfa]*}
t} FAE HAAES 005 M Tris-HCl buffer (pH

7.5)0ll A Esle] microsome 2 O F Agol] A
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protein kitS A3l BSAE FF whiid golo
2 o] EF AL Tobum 1 g AF
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5) MTT assay

A of] AF838F NCTC-clone 1469 A|E2] & A
ZFE 1x10* cells/wellZ2A] A E 5o W A
T FANA FFETL 06~079 FEO AT
57t AARAEY] & slo] B gl AEsldl
ok AAG] AEZE 1909 HiA o] HE-FA1A
96-well plateol] HFA7]aL, CO, HlE7] oA 244
7F g ¥, 2] dEEFEE 44 5
1o b wellell 7bsteich. A& 2719 52
gk z71s}ol| A 2447k wioFst 3, PBSell <1 20
gl MTT €45 mg/ml PBS)S Z+7+e] wellel] 4
3 thA] 441 7F v oksle] MTT7| 2= Al sF3icl.
gl A2l (450xg, 10 min)3t &5
< ¥ 2]a DMSOS%} ethanol S 1 : 1 E£¢slo] WHE
SN 15s0p8 7] welloll Yo 2087F for-
mazan A4S £3lsto] ELISA microplate reader
(Molecular Device, USA) 570 nmol|4] &3 =& &
At 23 ol FEEoll o3t Alxe A
EE2 ot AlE o] &slo] At A
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6) Cytochrome P450 1A12| &M XNsl A

Cytochrome P450 1A1<- ethoxyresorufin-O-de-
ethylase (EROD) &Aooz ZA3l9ict® &, 215
ZHE] F2l8F microsomal protein (2 mg/ml) 200pl
oll 640p12] 0.05 M Tris-HCl buffer (pH 7.5), 100
ue] BSA (10 mg/ml in Tris-HCl buffer), 20u12]
0.25 M MgCl,, 40u2] cofactor solution, 2.5 unit2]
10p1e]  sub-
strate (1 mg of ethoxyresorufin in 10 ml of me-
thanol), 10e] 2F<d S FEES TEHE
H7bslleh e AekEs A 42 %, 37°CollA
48-7F vr8- A7), 2 ml®] methanolZ HIS-S %
ZAAZA ) 2,000xgoll A 208 59 HAEE]slo]
AZzolg Zsla, 8353535 A|(BIO-TEK SFM25,
USA)E =4 (550 nm excitation and 585 nm emis-
sion)s} At} Positive controlZ+= PB-naphthoflavone
S AE3R 3, negative controlZA = FHTE
A8 o ABE 33 W Ag e S
gowy, 747+l A= controlell Wk 7+ sample

59 A= HEE percentageZ }EFN T}

glucose-6-phosphate  dehydrogenase,

% Inhibition =
(tactad cammnla _ hlanl\

[1-

] x 100
(solvent - blank)

7) Carcinogen-DNA binding X5 3} S8

1x10°¢] NCTC clone-1469 (normal mouse liver)
AZE 5 ml2] NCTC 139 vA]of] F-H-AAH 6-well
platecl] HFAIZIIL 5% CO, wiF7]ollA] 18A7F
meFsta A miA 2 w3t F, TFG olgEF
F5S AHska 242 wiksldrh. 100M [HI-
BlalP A elsho] 244170 F<k w2k #l Sharma
=3 o3t vk S Bid3lo] 23 ZHo] DNAES
Z23sl9ith. PHIBla]Pell A 2|¥ A% PBSE 3
WM& AFs} 3L, proteinase K (100pg/ml)7} &5
%l 02 M Tris-0.1 M EDTA (pH 8.5) buffer 0.5 ml
< wellol] Mokt Tao] Wheg 343147
7] A&l 104 S wFEt FH, well2 78 AlxE
woflo] 3)4eldrl. 34% AEE 10% SDS
SHE Hrhslo] 55°CollA 3A17F F<b wlokslo]
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oA S AAstgom, 5 M2 potassium acetate
S-S Hrlsto] 308 FoF 4°CollA] A EE HEX]
A7) ), 13,000xgoll A 158-7F ﬂ*‘slal*}
AZolut-S 23t 5], cold ethanolS =Y 2ul2]
ol H == 3lo] H7bel AL, DNAE JA A7)
20°Cell 12417k o] Whx]skdct
13,000xgell Al 15 &3t A4 Eels § A
A Aste] DNAE 3|55}tk DNA pellet> 70%
ethanolol] A&k % 5004 of 10 mM Tris-1 mM
EDTA (pH 8.0) buffer2 ¥ E}s}l9l o™, RNAS Al
A&7 $8lo] RNase A®} RNase T1-S 27 51
A7ksle 37°C, 1A17F &3k A &lsl3ict. DNA 3
|32 260 nm (1 Az »m unit=50ug)ollA 2=
£ ZA3ste] ARG FHEE ST FH A
2] DNAE radioactivity &4l A=t =
E AgLe 33] ulEAYg o g FYslglon] T

T 2 v
o olgb-& 3= Foll 23k carcinogen-DNA binding
Al ade o 22 AR ALE

% Inhibition= [1 - dpm per ug DNA test cells/
dpm per pg control cells] x 100

Viability (%)
()]
o

w
o
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0 T T T T 1
25 12.5 25 75 125

Concentration (mg/ml)

Fig. 2. Toxicity of TMEE on NCTC-clone 1469 (mouse
liver) cells. Experimental details are described in Mate-
rial and Methods. The values are mean=SD (n=3).
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1) MTT assay

ey B Aol A&l o
A AlZEol] Uiz FA8-FE elstr] flsle] NCTC-
clone 1469 A|Zefl X elste] AE BEEe F4
319 th Mouse liver A|3Eol sl EF<] oekS+=
ZES H2lPe o, 2.5, 12,59 25 mg/mlolA A
Z-8 100%, 759+ 125 mg/mloll A 95%, 88.9%2] A4
Z3 971 QdQdchFig. 2). LB EZE NCTC-clone
1469 A L5 o] &3t AYL T dEFEE
S 2.5, 12.5, 25.09}F 125 mg/ml FE7FA] AF-g-s)o]
E Agl Zeslgich

2) Cytochrome P450 1A12| &N

23R cdeFEEs
A=

Mol &nt

Cytochrome P450 1A1-> phase I 342 Hkk&
FER] Aol o] el A48 olalshe A
o qpaazt A1ae] sholdt. whebd EFe

Bh&32Foll 9%k cytochrome P450 1A1 &4
B4 LG A8l 54o] 2 ol o
SUsleh 239 aEesie

mg/mlollA 77+ 5.3%, 18.3%,
1 UebdkchFig. 3). o] Az T
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Fig. 3. Effect of TMEE on DMBA-induced cytochro-
me P450 1Al activity. Experimental details are de-
scribed in Material and Methods. Values represent mean
+ SD (n=3).
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Fig. 4. Inhibition of the binding of B[a]P metabolites
to DNA of NCTC-clone 1469 cells. B[a]P-DNA bind-
ing was determined in the presence of the indicated
concentrations of TMEE. Experimental details are de-
scribed in Material and Methods.
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o]} carcinogen-DNA binding inhibition &35 <&
o}R7] $]#]l NCTC-clone 1469 A|ELZ o] g3}o]
Age A7 25 mgmle] NPEFEEE T Eol4]
38.0%, 12.5 mg/mlol|A] 77.8%, 25 mg/mlollA] 68.5%
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A% AMast 5

[e]

itiation <} A|(blocking agents)ol] W|X|= AgS 4+
HHEgth 23 ol FEEe] v A S 9
l MIT HAAHo g AZo] AL 535 F43)
R, ABE FEE in virrool| Aol £ AYPS H
Tk

2] Ho] WQlEA-2 cytochrome P-450-dependent

monooxygenase systemel]l 2|3l thAx]o] 213}
2 =7 (electrophilic product), epoxides X+ %
EAJo] 73k BA-o] Hr}t” webA cytochrome P450

a4 BAS AAXZ F Adokd gelte] &
7} J& Aolumg TF S FEES o]
slo] DMBAc°l 93l 355 cytochrome P450 1A1
a9 dAleS A% A, 5 A=
=< cytochrome P450 1A1 &49] A& A
< FEE 5 Al FAl, Cytochrome P450 1A1
& AAA7]= B4 ZE vitamin A, phosphorothioate

oligonucleotide 2] H4o] &&#x Y}
Polycyclic aromatic hydrocarbons (PAHs)-> B[a]P

9} Zro| & <R wbelERA S ¥} 3EEA

E ==
2 ZdFo g} Fol, 8 188 &4 S
S AYEE el B e pn Y

o

E45%E A|lEE carcinogen-metabolizing en-
zymesoll 2]3}] polycyclic aromatic hydrocarbons-&
polycyclic phenols, dihydrols, epoxides, quinones, L
2]3L water-soluble conjugatesi tHAA 71} o]
g uk3 Aol =2 FHAES DNA, RNASH 4
ghslal o] A 7%«] AE= hydrocarbonsf"/] uhol o]

o -
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S3A 7 A 9t Bla]P-DNA adductss =]
tgkAt2 ”’4]234"“‘4 AR ow FAE
3t oy AlE phenols J&o] Hhtabg S A
ste Aoz deA 9 I FollA ellagic acid7}
Bla]P$} DNA®] Z3HE Asliste 2oz deA
glomn otoul AL Bla]P epoxide®} adductsE
GAslo] FE3ghel ozt ALl 2o
E3 oS FEEo] ALY A, F53I
49 FE9} Zo] DNA-carcinogen 5412 &
A& 2.5, 1259 25 mg/ml9] ANEHEFEE T
A 38.0%, 77.8%, 68.5%°] AMAIN7} gl w
A Zt S AoqE FEHEoFIr)

ol e AE FodM & uff Ty AIH
o 2 AZEY cytochrome P450 1A1 49 A&
A3 Al7] 3L, WhHEA 7 DNAS] AdE A A7
o7 &REA wE thAE o] dold F
U Edole) o S AAY ZleE As
A3
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