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Effect of metabolic inhibition against CYP3A4 by catechins in

bottled green tea drinks
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Catechins, major polyphenol constituents of green tea, are well known because of their antiox-
idant activity and chemopreventive effects against cancers. We determined catechins (catechin
(C), epicatechin (EC), epigallocatechin (EGC), epicatechin gallate (ECG), epigallocatechin gal-
late (EGCG) and gallocatechin gallate (GCG)) in bottled green tea drinks. The effects of tem-
perature on the conversion of EGCG to GCG by a heat treatment were examined. The epimer-
ization reaction seemed to proceed slowly around 80C, and was observed to occur rapidly at 98C.
In this study, we also investigated the effect of metabolic inhibition against CYP3A4 by individual
catechins. The inhibition effects of the gallate catechins were greater than those of non-gallate

catechins.
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FAE, BEZEMOETN, Ry PR MVOEBALRET,
BEIZFOWHBRZEBEIMIL20H5. REOEER
STHHHTF VEOME - 2EkIE, BHUAWEIEH, B
Lo &) EH, ZRERMEIER, BEERIEOHE, MR
1LfEM, ma L A7 o—VETER, mELFEER
REVTVZIEIZ DY, FOREMNER S TWw5. B,
N7 X VRIRBEDPLOBMOAL 6T, Hha HEERICH
mahaizl, ZHEATHHINTYS.

HFFVEIEITIINVIF—VEREDD, AFTOR
(CE) D *Cy, *CsMLIZ 2 HDOAKFREE D ONFEEMR
ICEWTHAD. 7N 3 F —VEBIITERWIZE, 4
BORWERIGFIEST 575, BRERICHFET LT VHR
(=)-epifhl (+)MKR (-)-epi BDOH L — b#E S
NTWEDART, (—)FL (+)epiffiIRBENTEDS

VN7 SR RS 105-8512 REEEXEAE 1-5-30

T, REISHESN LV FEIL, BEOTEIEIR
BLRYNCBIT BRI - TELZIDTHS L
ENTwa", BREFERDEZ(AINTWEATF VI
I¥FusFFrFL—1b (EGCG) ThY, KBIETI,
HIRDOEHKBFT D EGCC RV ZDBERILETH S H 0
HFF¥FHL—bF (GCG), Z¥HAF*FV (EC), TN
uhs5¥%v (EGC), TEAFF AL —1F (ECG), 7
F%v () RU'A 724> (CAF) DEB#1T-o7
(Fig. 1).

¥7-, AT FVEOBEO—DL LT, EPAHERE S
b2 @— A P450 (cytochrome P450, CYP) 2 & UG
HALDEEIBT LN, ZOEREY FF VEOPMFA
A=A LD—=DTHHEEZLNTWA, EWAH
2135 DEZENPboTWAEY, £ 1HOERNHK
B 80% IHETHLVWDLRTWEDINCYP ThHbH.
CYP ZBEFA—N—773I)—%2EELTEY, Al
BUILZEYRBFRIIK 20D 545, ¥ TDH CYP1AZ,
CYP2A6, CYP2C9, CYP2C19, CYP2D6, CYP2EI,
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Fig. 1 Structures of catechins
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(*+)-C: (+)-catechin, (—)-EC: epicatechin, (—)-EGC: epigallocatechin, (—)-ECG: epicatechin gal-
late, (—)-EGCG: epigallocatechin gallate, (—)-GCG: gallocatechin gallate

CYP3A4 O 7 fE . FFOEWRF IS T2 E % CYp
FFETHEY. T2, ST TRECEINDI ST X UH
DA T 2MEIIBE TP TELY, Z0%
ERAEDERIZ OV TORBE I PRV, Lo TRFET
&, EGCGC DERMALKRTDH S GCC baDT-HTF V8
D CYP3A4 RH R T A HES RO 2175 7-.

2 % B
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ATFVEDOERICBVTIE, EHE Y7 HITACHI
L6320, #IH#%: HITACHI L4250 UV-VIS Detector, 7 —
& JLEL: HITACHI D-7500 % Fi\:7z. 72, CYP3A4 {83
R TLH T X VEOMEHROBTICBVTIE, %K
K7 HITACHI L7100, #Hi%F: HITACHI L-7400, &
— % ML B : HITACHI D-7500, #* — ¥ > 7 5 — .
HITACHI-L7200 # w272, %7z, pH A —% —{3 HORI-
BA D22, #.04BEICIE EF-1800 (TOMY &) % {8/ L 7.

2.2 H X

(+)-C, (-)-EC, (-)EGC, (-)-ECG, (-)-EGCG,
(=)-GCG & sigma WEMH L /2. FAMRFOY, TF
Ly U7 I UEEEE (EDTA), V) YBRTAESI Y I 4,
CAF, 7+t b= MY VIZADGHIERZ, CYP3A4, NADPH
Regeneratihg System (& GENTEST &R L7:. 68-t ¥
OXTFAMATF T VIIMERILFERE 7.

2:3 X B

2:3°1 REEZERAVEITXOHOKREE HE
HYWHELLT, B FOFIzF LT+ 740 (1mg
ml™) EFAW, BEBE, AN;50mM ) VBT KES

Table 1 Linearity of calibration curve and recovery
of solid phase extraction
Equation 7 Recovery, %
EGC Y=10.713X-2.91 0.9996 94.8
C Y=3.46X—-4.01 0.9994 96.1
CAF Y=131X-224 0.9993 96.8
EC Y=3.39X+9.64 0.9976 98.1
EGCG Y=1737X-5.42 0.9998 93.7
GCG Y=811X-5.25 0.9999 91.8
ECG Y=11.3X-1.50 0.9996 90.6

Y= peak area of standard catechins/ peak area of L.S; X= con-
centration of catechins (ug ml~ '); r= correlation coefficient

U7 LKEW (pHS3) : CHSCN=94:6 £ Bifi; 50 mM Y
YBRTAKFEA ) 7 AKEW (pHS3) : CHsCN=80:20 %
M 7z, linear gradient #i2 X ) C, EC, ECG 1% 12.5~
100 ug ml™', EGC, EGCG, GCG, CAF i 25~ 200 ug
ml ™' OWE THREMRZER L7 (Table 1). &5 0HE
W& 1% 280 nm”, # 5 A 1d Inertsil® ODS-3 (100 X 4.6
mm LD, GL Sciences #) %A L7, 72, BERBC
DWTHRAKOFmHEBEAK 7 < 757 4 — (HPLC) O
St FVCHIEL 7=,

2:3-2 FAIREBICHETZENEORE FEERAZN
SEY BB, Sep-Pak® Plus Cis (Waters ) % F\v72pins
2479 728, B E AV CEMAMBEC X 5 BIERE K
7z (Table 1). EMREOHMIE, EAHAMMEITIMOH
TR R RIRE L EAR A O A 7 & R SRR
DA LRD . REFRBORLEE L Fig. 2 1R L.

2:3-3 BRESBOAE  HEOKEHKE (R PR
FVOTR®E) % 2-3-2 OFEAHME & FARICHTLEL,
WEREWE Z MR 7512, Bl HPLC &8 CTHH L7,
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# X

Sep-Pak®Plus Cq4

conditioning| \ethanol 2ml, Water 5ml
¢ 0.05M KH,PO, (pH3) 5ml

l Green tea 5ml !

washing -
<«——— 0.05M KH,PO, (pH3) 5ml |

v

Elution with
0.05M KH,PO, (pH3) : CH,CN =70: 30 5ml

Fig. 2 The scheme of solid phase extraction

T, REOHMBEBELELS LB (45, 80, 98T)
DHTH VEICOVWTHEMRICER L (HHERRIE 30
5T, % 0.2g % 100 ml DK THH) O,

2:3°4 CYP3A4 ICLBRBRADH T X HFOBEER
BOMEIT CYP3AAORFIZIITAMATE Y ZHW,
ZORHEWTH B 68-L FUFTFAMATE VOAERKIC
BIAAFFVEOBEBIZOWTRE L., RIDIER
0.5ml, 100 mM V) v BREH (pH7.4) DFHFT T
7z. VU YEERRE WP T CYP3A4 (30 pmol), #EE (200
uM), FEWEEL LTHWH 75 V8, 50uM EDTA IZ
NADPH Regenerating System (1.3 mM NADP', 3.3 mM
Fha—26-1 Y8, 04Uml™' 7V a— 261 YEEBLK
FME, 33mM MgCly) M5 L TRIBZRMBL .
FISEmEs05MEL, 7T F= MYV 05ml TRIGE
BlLs®7z. 20tk, &EO58 (13000 rpm, 157) 21T
v, EEARCHEEYRE (FFHRAFV Y, 100uM) %
Mz, HPLCIZ X Y fllE L7z, AifgE T, RERE
£ (200uM) &L, #7FEBELEI (200, 100,
50, 25, 125uM) SEZLEICELZRHEWELIEL,
HTFVEEMEA TRV E ZORBYWEL 100% & L
T, TOWEHERLA. 72, HPLC OEBERICIE 20
mM BT B =T LK E TR b= M VORBE
v, EAOBENEIX 254 nm, # T Al Mightysil RP-18
GP (150 X 4.6 mm LD, BARAILFH) ZfERA L.

3 WRRUEE

3.1 Ny bRMVEH (BR) dHT7xBOER

Table 212Xy bR FNVHOKEL 7 F VHEBOHKR
#xR L, Fig. 310, sample EQZu=x M5 A %RL
7. OB TD, EGCG & GCG & EGCDEEEND
272, EGCG & GCG DREIX, RFETHELZRY
FRMVHOEERFRIFF VEHEOH 40~50% TH

i, BH, K, 2% BESKETH Y 7 F VEO CYP3A4 12 X BRBBANOHENR OB 771

Table 2 Concentration of catechins in bottled green

tea drinks
Catechins/ug ml™*
Sample

EGC C CAF EC EGCG GCG ECG
A 79.2 260 95.0 315 521 50.6 16.7
B 92.1 273 1133 39.0 742 798 226
C 645 19.0 821 161 473 534 136
D 750 270 1142 209 724 883 229
E 795 287 111.0 35.0 734 804 224
F 493 186 1240 144 787 734 240
G 624 258 882 367 684 778 237

Sample A~E; Japanese green tea; Sample F~ G: Chinese
green tea
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Fig. 3 Chromatogram of sample E

1: EGC, 2: C, 3: CAF, 4: EC, 5: EGCG, 6: GCG, 7:
ECG, LS: B-hydroxyethyltheophylline

D, FoOlIEH1:1ThHo7z. Fhid, EGCC I BEL
B ETHEMILL, GCGIEELTILTAEVIBED
THPE —%T 5.

A TIX, #&F (BAX) LHERED 28ICOVT
MEt L7z, PERZEOIZ) PEAROKIE LY, EGCG,
EGC EEBIZOVTIRE WV EDHEND 55, HlE LIk
BEEFHIBWT, HAORE L hERRFICEM 2 EIZRD
Shedholz, THIZOWTIE, BRLAEZECR, il
GUBERA—D—ILLBEIFOEREDH LI ENELL
7.

3.2 HHBEICLZDTX o HEORE
R E 2 B s -8 (45, 80, 98C) oA &
X UHEORESL Fig. 4 IR L7-. - HNRBEIC X b, Hil
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O (§) R @) ) & & Fig. 6 Chromatograms of metabolic inhibition
< o7 O O g g
< F & & Q against CYP3A4 by catechins (1: 68-hydroxytestos-

terone, 2: dexamethasone (L.S), 3: testosterone)

Fig. 4 Concentration of catechins in extracted green An incubation mixture consisted of 100 mM phos-

tea}) at different temperature {(a) 45C, (b) 80T, (c) phate buffer (pH 7.4), 50 uyM EDTA, CYP3A4 (30
98C} pmol), catechins (0~200 uM), 0.2 mM testosterone,
and NADPH Regenerating system in a final volume 0.5
ml. (a) EGCG 0 uM, (b) EGCG 50 uM, (c¢) EGCG
100 uM

SN ATHFERRER -7, HIMIEE 45T T, 12

g o
=
% 508
B %’ LAY EGCG BBREMILL TR VDI LT, 80C T
e 5 06 3R, 98T T KED EGCG #F GCG 12 B EBMAL L T
gim VBT LDt SO ERE, KTRELHMBIT 2
Ry B, (212 80T MEDSBBEMAIERI 2 L) 2 L%
= 0 HTE%. 72, EGCEIL, 45T THHB L BI—FS
0 50 100 150 200 250 {rofz. ThiE, EGCG ®R ECG & EBAENBVWA 7
Concentration of catechins / u M FUHICHNR, EGC R BAMEIrEVO T, HWHEEIZ)

PhoTHBINZ LRSS, HHEEE 80T L
+Tix, EGCEBIZRBA L4, THIZBEMILL - Ek
HaEZEND.

Fig. 5 Inhibitory effect of catechins against CYP3A4
A FGC, @: EC,¢: ECG, H: EGCG, []: GCG
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HHROBREROEER S THHH 7 F VIR, FORETEILIVEIBRE LR CARR SRS Z LML NTE
D, BENFIVEHOIBLEFERORLSEVWE SN TWAIEYFOAFF Y HL—F (EGCG) &, v bR MIVHKEHS
BWTik, FOBBMLEATHL O TFHL—F (GCG) &IEIT1: 1 DEATHFEL T, 72, fiiREZR
BALS W EBI D, BEIBLZ80T MEhs, BAEMAIRIY, MIBIEEA ST L4 5L EGCG DEAMALIX
HICHEL S EAER SN B, ThHEATFFUEDOY P a—24P450 (CYP) 3A4 BRI T HEEICOWTHK
LR, BERICAL— NEETE AT E VETH S EGCG, GCG, TEHTF AL =1 (ECG) DIFDHH L
— MEEAB LV T X UEERB L CHENRESKEWI EXHOPE o7, Lo T, CYP3A4 R IZHT
BATX VEOMEDHRIE, - MEEOHEII DV REIEESINDL Z LARKRINT.
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