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To study chemopreventive mechanism of green tea (GT), we studied the effects of
GT-drinking on hepatic, pulmonary, and renal CYP1As against 3-methylcholanthrene
(MC), which is a CYP1A-inducing carcinogen. Pre- and concurrent 2% GT drinking (11
days) was conducted in arylhyrocarbon receptor (AR) responsive C57 BL/6 mice. As
results, GT drinking reduced MC-induced pulmonary ethoxyresorufin-O-demethylase
(EROD)-activity, which is a probe for total CYP1As-activity including CYP1A1 and 1A2.
In contrast, GT drinking enhanced MC-induced hepatic EROD-activity. EROD activity
in kidney was lower than those in lung or liver and GT drinking did not affect
MC-induced renal EROD activity. These results suggest that the different effects of GT
on CYP1As are diverse in different tissues. Arylhydrocarbon hydroxylase (AHH) activity,
which is known to reflect CYP1A1 activity, was not different according to GT drinking
in lung, liver, or kidney. Therefore, CYP1A2 or other microsomal enzymes rather than
CYP1A1 might be affected by GT in lung, liver and kidney. However, the changes of
EROD activity by GT were not confirmed with CYP1A antibody. Our results suggest
that susceptibility to chemopreventive GT against CYP1A-biotransformed carcinogens

might be different in different tissues.
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A W Ao]|EZE P450 (cytochrome P450,
CYP)= A&]olA] F-== Ashe# Bipge] of
Aol rofsle] o] ZA Y] ANFAHE FHIE=
o] 2838l ¥HH, arylhydrocarbon, aromatic T+
heterocyclic amine 5 W71 2354 W AF, ==
of A fEfgh wetEAol tzlei= o] & A 3}
o] 237 kste] Aol Fofsl= Hew I
A okl g, sx= #H, &3], 74 A4 )
5, G vheksl zFollA] el kAt B
%19)aL,? epigallocatechin gallate 5 =5x}ol] 63l
polyphenold -5 in vitro A& ollA CYPIAZHA]
<+ JAIskaL o] 714 (mechanism)o] Fx}2] 2}e-3]
9} o4} (chemoprevention)ol] ToJsl= Aoz F4
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wdl 7k A7) A CYPIA WA LT} thE,
CYPIA FE=E749] 4842 arylhydrocarbon re-
ceptor (AR)%¥o] =, 7F, A1 5 =H o) wiet =
B2 Expfolo uhZ 7 4719 CYPIA Wit
= o)zt & Ao FAHE X 58 U
HEA mFoll 3 7 AV FAFAS AT
7] $1% AZE CYPIAS] W35 AV|HE =4
she Zlo] =xke] A 3134 QF ool H e
toh 2 B2 B e 5x7F 7 Aol vl
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1) Alef

EE A SEAGE ALl re
sorufin, corn oil, tris basei= Sigma Co. (St Louis,

MO, USA)o|A], CYP1A western blotg $]3F &=

9 ¥ 5% Daiichi Pure Chem. (Tokyo, Japan)oll
A FYsA . 71l AR Wako Pure Chemical

A& W 3FH el 7 C57BL/6 mices Seiwa
animal lab. (Kitakyushyu, Japan)o. 2 H-E] -]} o]
Ag A g e AEA W ASAZH 9 A
HEEe 7t ZalxE Aol A4 sulEld 2%
AAA 24+15), FE(55+5%), Z"(a diurnal cycle:
12 hr light~12 hr dark)®] EAE Wgrom] A%
gt} gk AloAloll & smielE & Bo= F
47(HZT, G MC ®H5 Foi3, M; 4 thE
oI, G; Tx9F MC A Foid, GM)2Z X%
= C Y M, SXE G ¥ GM ol 27 7
47t 2852 FUrk =X, =XH(Yame-Sencha,
Fukuoka, Japan) 1 g& #< 55 47+ 43 5A
A 70%) 50 mloll Yol 208 whx] % of3}dl &
Folslgdrt? dFY F AL e whgor &
£55 FTFslH, MC (40 mg/kg body weight/day)
£ M 2 GM, carrier?] corn oil& C B G|
A7 57 Wl FAsA npA e A 3 Ay
FES 1647 5 FAA7] & cervical disloca-
tiono. 2 3| YA Ze}h 475 & AeovteheE 3
3] mbgsle] 34 eomte])ollA B A AE o
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EDTAS E¥ete, 719 6ull €49 ice cold
tri-acetate buffer (pH 7.4)oll 2+ F¢] 2+ AV & &
(pool)Z s}o] o] Van der Hoeven's-2] WS u}
2} microsomeS %2]3}9)t}. Microsomal protein®]
FEe Lowryi¥oll wheh kel givt

4) CYPIASA EM Mk

CYP1A1¥} CYPIA2E E338E & CYPlAS] ¥
A& ethoxyresorufin-O-demethylase (EROD) 4
o F, CYP1A1%E] &AL arylhydrocarbon hydro-



oFrle] 5] 42l : wAS) B ok AR AT HA fiMe] 4 A1e] CYPIAG PN G 3

xylase (AHH) 24 & ZA st} zheks] Ael
" AHH 2412 Nebert 52 'S wte} 50umole
tris-HCl (pH 7.5), 3umole MgCl,, 50~100pg micro-
somal protein 3 1.0pmole NADPHE *3}s}= Hb
Sl 1 mE AHA 375NA 557 preincuba-
tion ¥, 7]Z 2] 80 nmole benzo(a)pyrenes 7}3}o
S-S A #Fsld el 3% spectrophotometer (Hita-
chi, F4010)% ©]-&sto] 4 ¥ 3-OH-BAPE emis-
sion, 522 nm; excitation, 394 nmol| 4] A 23} o}

EROD #42 Pohl 52 ¥'"E wel 50pmole
tris-HCl (pH 7.8), 150pmole KCl, Spmole MgCls,
10 mmole dicumarol,lz) oF 50pg microsomal protein
2 0.5pmole NADPHE X3l ul-SEgled |
mloll 7] 2 nmole ethoxyreso-rufin (in DMSO)<
7}slo] HE-E-& A1Astgd e}, 85 spectrophotometer
= o]gslod MA= resorufine emission, 591 nm;
excitation, 535 nmoll4] A ksl

7} WF-2-9] incubation time 5E° & s}l 2+
FagAdnke =72 vlgl Hh3A17F 3 microsome
TR a4 HAFAe A3 =, AARA
7F A& TR ellA R1dPstadct.

CYPIA thi A oFS wegtern blot'” 2.2 CYPIA
2 BAs9c =, CYPIATA] AzAe] whHS
o7t RS, 2 A7) 2] microsomeS 8% SDS-

polyacrylamide gelol] %-8-3}o] CYPIA %k stan-

dard 3 rainbow™ colored protein-molecular weight

marker (Amersham Biosciences, UK)Q} $h7| # 7|
dFsle]l E2lA|71 %, gel& Tranblot SD (Bio-
RAD)°l| £ nylon membrane (HybondTM-N, Amer-
sham)ol| blotting®} %3 t}. ¢l nylon membranes 10%
(w/v) skim milkE X338} tris-buffered saline
(TBS)Z blocking ¥, Ux} gA|Q1 d4olA &
o]Z CYP1A1 B CYPIA2 FA] &2l anti- rat
CYP1A1 serum¥} incubation &, TBSE A& X,
o]x} &FAIQl peroxidase anti-goat IgG (H+L) (rb)
¢} incubation &= t}A] TBSE A& &k |, 4-chloro-
I-naphtol & ©]-&3}o] WA Z{c}

6) SHEAM
XA 72l CYPIA E48AAE 49 chwla
HhH ko] Xlo]= one way-anaylsis of variance
(ANOVA)E o] &3lo] E-A31tHIMP version 3,
SAS Institute Inc., Cary, NC, USA).
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o] §Exo] Fuletdct. 2, 54 S8 F
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Table 1. Differences of CYP1A activity in different tissues according to GT drinking

AHH EROD
Group
Lung Liver Kidney Lung Liver Kidney
Control 4.4£1.5 [1] 567+83 [1] N.D. 24+7 [1] 416 [1] N.D.
G 45+1.4 [1] 649+223 [1] N.D. 10+1 [04]  60+8 [L.5] N.D.
M 14.8£7.0 [3] 11844%4310 [21]" 4.08+0.61 (1) 92+9 [4] *  2341+258 [57]" 1.89+0.11 (1)
GM 149448 [3] 10218+1655 [18] 4.45+0.43 (1) 793 [3] ** 2939+186 [72] ** 1.91£0.38 (1)

Data represent mean (pmole/min/mg protein) standard deviation of enzyme-activity: G, green tea drinking group; M,
MC exposued group; GM, green tea and MC treated group, [ ], ratio with respect to the control group; (), ratio with

respect to the MC group N.D., non-detectible
*p<0.05, compared to the control (water) group
bp<0.05, compared to the MC treated group
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Fig. 1. Effects of green tea on CYP1A-protein level: Five
g of protein in lung and kidney were loaded: 0.5pg in
liver; C, control; M, 3-methylcholanthrene exposed group;
G, green tea drinking group, GM, green tea and 3-
methylcholanthrene exposed group; Std., standard of
CYPI1A protein from the manufacturer.
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