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In view of the lack of information on the extent to which tea beverages inhibit the activity of human cytochrome P 450
3A (CYP 3A), we investigated their effect on the midazolam 1’ -hydroxylation activity of CYP 3A contained in human liver
microsomes. “Grapefruit (white)” was used as a positive control, and “Valencia Orange”, as a negative control. All the tea
beverages tested significantly inhibited the midazolam 1’ -hydroxylation activity of CYP 3A in a concentration-dependent
manner and inhibition was particularly marked for Katekin 600® and Banso-reicha® (5.0%, v/v). The potency of the inhibi-
tory effects was similar to that of grapefruit. The inhibitory effects on the activity of CYP 3A were enhanced by pre-
incubation of tea samples (2.5%), v/v) with microsomal fractions for 5 to 30 min in a preincubation period-dependent man-
ner. These results suggest that Katekin 600% and Banso-reicha® contain mechanism-based inhibiting agents. Further, the in-
hibitory effects on CYP 3A of green tea beverages seemed to be enhanced by catechins with the enhancement depending on
the catechin concentration indicated on the label.

In conclusion, we found that there were ingredients that inhibited CYP 3A activity in all of the tea beverages, and they
were probably catechins.

inhibition of CYP 3A activity, tea beverage, mechanism-based inhibitor, catechins ‘
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Eﬂ,\/’f VICREHSIN TV B FHEIZEY, 2g D3y

Z BBiE L 72500mL @ B Y512 A, §9KT 54 B gk
T(é, FrINE L.
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IR CAEEY SNV E3TC TS, 10, 20, 304
A FanN—hL, Z2OBIYVTLEMRAHEIER
OB RIE L.
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FCYP3AIWCL A IV T A1 —KERALIE M 1320% LA
TETETL, MUBEHERREZRTI LB LR E
72572 (Table 1 ). THHROZEHFHEEMBIIBNTIETRT
Y b=t LAEEREMEH AN, —7,
IR OXER S L ) bbb ORFFeEE 12 Tl L 7248

BT, Table2 /R L72E 910, 77 NE, BEICS
WT 3 hE =)L &I L CTETORERTGHIT 27580
LNBEDHRTHo7:. INHOFERLY, By F—
TICRREE N TV APV L 72 R 8 R O ZR
BFlzowTid, TTICREIN TSR & 3R
Y, © NCYP3AICK ABERIERICKRE 2 EE LS
RAGWIZ EATRBEN, L LedTs, MuERIE
Ve %R L7 ECH 8L T B HRB SO Tt
FyNATHHIEND, SHbhbOig= TR
LT 7 NECBWTHRSEOHEEMERTHITT
Hb., TOFEIE, bULbNOFRESE & HFRELOD B
BB LIER LEBHSEB LU 7 N EAOmMERE
EHOHNLGEIZ LY, HERTOBRESRLZLIELICLD
EEZOLNS,
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&

A YCHBER I RITTRB LM T5 LT, £
DENEREELZRFO— 5. AT
WTHFERETH D, AT EICE > TUIMHAFAIC X
WEELEIFREZI SR TRRErS I EELLN
L. FZC, ShRE L RO R E G o TR
CYP3AMHEER %2R L7ZA T F »600% FERERCIC
BT, HEDEWIZL BHEETOBEZEIZDWTHR
SFL7z(Fig. 1). ZO8E, WTIhOEHKHAIZBWT
b, RIBHIZRMT 2 EICKAEL T F CYP3A LK
535501 JKBILEEOREIMERSN, TOMH

Tablel. 3%V T4 1 KERLEEREMICH T 5 &7l

FEEDOMHEIER (1)

FDLZF A= — it BRIEIE (%)
BULokn® T—a— I 52 S 623+ 1.7*
B—BE® (PR Bk 65.6 = 02*
BBELRES R 5 S 412 £69*
BT %2500% P HYT 3 633 = 0.8%
prb e v B R)— 52 425+15%
55%2600° P AT o2 S 16.9 = 0.2 %
FAK® T TUURE 780 £ 1.6*
AT EBAVBE®S FoRu AR 658 £ 1.1*
£ 337 ¥R TrosE 171 £ 12*
7 apga—3J EHEE 485 + 23 %
AT &E (5 S 289 £2.8*
FA%120° afa—3 F52S 637 £3.1*%
RREES 7R 523 51.0 = 1.7*

B IRA TR A~OZEHBHRINEIZ25 uL (5.0%, vv) &L, AECBHERMIFICRIEL 72 TR/
V=M EBIF VT A —ABER RO hr— g 1.75 nomol/min/mg protein TéH-7z.
avha—THL, TRTOF T A THERRESFEDLNZ. *p<0.05

FHE + FYERZE (N =3)
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Table2. 35V 4 1 JKERLEERIEMEI S 2 £
FEFOHEMEA(2)
FHDOLF EIRBE BRIFTEYE (%)
T HY T AZK THYIAE 1134 + 1.0*
AFavER AFav g 1033 = 1.0
VEday Ty 5E 795 + 28%*
FOIEEK BN 1066 + 20%*
(i HARZE 877 = 2.5%
RGPS FAhE 111.0 + 1.9*
F—arEk F—av 996 + 1.0
THEHR FHEE 1022 + 29
=TT — - 147 + 05*
A e g 60.8 + 49%*

FUSIBRATRA~DOZEE, Bt OFMEIT2S uL(5.0%, viv) L, FEkH, B oERMNE
WCHIBLEMTIZuy — AL BIF YT A — KEE R G DA ha— A fEET 1.61
nmol/min/mg protein Ch-7z. FRIRABHT, 2 gD/ 3w 7 2P L 72500 mLOBEHZAN,
PR TSHBMBLT-. v—= 2k, JOERLSMZL, v be—icwtl, $3 T 7 v
THEERENRDLN. *p<0.05 THE + EHEREZE (N=3)
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OB R HANORBFRIMEIZZFNFN, 3.0, 6.25, 12.5, BL
25uL (0.6, 1.25, 2.5, B X UB.0%, v/v)& L. FECEHER N
BRICHIE L2 MEFI 20— L1285 355 4 1 KB LKIG
D b —)ViEtElEl. 59nmol/min/mg protein TH-7z. @, T
F 6002 ; O, FREHR®

SEHE R 2 (N= 3)

Fig. 1.

THEHPHEERTFETH L Z LWL E R o2,

3. BEERFCLZAEMEAOL DX LOKE
FL—=7T7 =V &5CYP3IADHEIERICIE,
A H = X DA L E (mechanism-based inhibition) 4 1
2EGY. I, JL—T 7V =Y ORGIC LD CYP
3A DA HBLETH 5 L RIREIS, B ORH A
SHIZCYPSAZMNEMALT 2HEC O HFLH DT

b FORD, FL—TT7V—rTa—A0HMHED
LIS CHHEMEH R L, HEDHERICITREL 2T
TWARWCYPSADH &k E &2 Tidns
P, TL—=TTN—=U T2 AKAEILS CYPIAND
BEDLNWIZAET LI TC=04ETHL 35,
L7455 T, CYP3A %2 RA%ET 2 &Y & ES 5 o RIS
AERRCHIETETD, RAHURICZOEY ZBILL
TWizd, HEERZEIEREITTEREESEZ L
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b, FORH, A ALEEMHEERBOFEL, ¥
W HEERDEE T A AR O A7 = X A BV
TREEBERERE LD, £2C, FEEHEICI S

F CYP3ADHEFERIZBVTD 2D X H = X LIRS
1 BH2E (mechanism-based inhibition) 355 5 22H] & &
T B2, BT F600%, FBREROICOWV TR %
1072,

KInESwAF CRERY IV E37CT5H, 10, 20, 30
SEA v EF o=, IFVILERINL, BREE
e L7, FOMR, HEEMIE, Fig. 2108749
WKWTNORHEEICBWTL IF T LBMETOA ~
FaN— MERIHES L THEES . ThE OfER e
b, 77 F600°, FFEILCE CYPIA AR
FHE L, A4 =X 2 AREEEYE (mechanism-based in-
hibitor) & & L REMEATR S L7z,

4 BEFEHFBICLIHEEBMERBICHT 2 HEHBFROR
E
KIEHFOZEHREZ OMI OZRMC L ) XSO
EORELSEALL, © M CYP3AIZ L ABEREMHICE
BhHZHNEEENEZONS. T/, MBI THS
SFMERED T I 21T o720, MR O REL AN
FFICLTBVWDTAHBEESHFETHILHTHS
N5, 227, KfseicBWTre } CYP3A DHEME
MaERT I &EDHR S N7, FLERELYD LK
GTCHDLT 7L, BLXODAIE P CYP3A ZHET
BB ENTA F a vEROICOWTHE 21T o 7.

40

Residual activity (%)

FROCHEEOFEEMRICB W T, MERHOA L H
Sy r— VREO 5 4oz, 104, 159, 204, 30
5y, A5 EBREL, TOMOEMEITHBMEN TV EEMA
eV B, B PCYP3AIWL KA IF YT AL —K
WALIE D F B et L7 (Fig. 3). Z0#%, =H
HoREHMRB LS, HBEERIKFELTE PCYP3A
OMEIEH 2R L 72, FrIC, R4 IC BV T,
77 NFRIZERIEMEAT.3% F T, #MIETIEE. 7% FETL
FEEICHWHEEREZR L. 2OZ &0 5, Tablel
TIRL7-EHERCL Table 2 TR LT 7 358 L O
EVEHBE OB VIZIH GBI L 2RSS D, il
A EETWIHERRIASL 2550 LERS.

B, I L2BRICT 1 — Sy 2B B LD -
7eHAEICB VT HEMEI AR S N A RS E 2 6
NAHZO, KIZ, CYPIADHEMEROBE I T 5
T4 =Xy JEBICEAEBIIOVWTRE v #O7:. &
FED IS AT, WSSy 7 2 HLY Br i —E R
R L 722 R 12 7)) v T R AT, BRI
2P L7z, 28R, 40, HRIRL TRV,
FHEMEF SRR IS TR SN AR TH o 7285, H
BELEEEO NG o7, Lzd o T, FEHFOM
EEHIZBWT, T4 =%y 7 BREROZEILLRNLO
LERA.

5. BEGHICS I X EHEEELHEER
BERICIATFCOEEBENDL TI N =L
(flavan-3 o) DHEER = FMEK & LK SF KU 7 =

| 1 1 ]
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Fig.2. &MAHEHCE 2 b CYP3 A OMERHICRIZT FHINERR O %
281
BB R AT~ DERERIE1212.5L (2.5%, v/v)E& L, 3FV35
LEEIX10aM & U7z, ZEEE IBRAWICRML, ZE OB
X A IBBMEETIC, 5, 10, 20, 304-HE TR T AT o 7o, RECRHE
WHRRICHE L2 MIFI 20V —0128 53 9T 4 17 kBB
oo a2 v b a—)Viftid 1, 55nmol/min/mg protein T# o 7.
@, H7F600%; O, HRBA®
SEHE L EHERZE(N=3)
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Fig.3. BHZHEIZL B b CYP3 A DIHEMEMIZRITTHILER o 5

BB RAETEN DR INE 25 4L (5.0%, v/v) & L, ZAEAREHH
X, 2g®/%y 7 &b L 72500mL @ BEIC AR, FGR T L Z&A

5, 5, 10, 15, 20, 30, B LGB RBRICEFNEFNY ) VT LTz,
" FEUCRHERIEE I CE L2 e PRI 70y — Ak 35541 -

IKERALRIC O 2 > ™ 10— Vi IE 1. 74nmol/min/mg protein T - 7z,
@, Ak, O FrE A AFavEER

Pl L ER A (N=3)

J=VHEENLTE Y, HMIEER, i 1+ v A1E
W, JU7 LovF— 1Y, PUasAERY, BB
PER, MR TIERY, B X OmAHE TIERY 4 &,
KFEFLTLERANRESN TS, 20X Ll x
G, EEOREREICEY, @47 F CBEEAERED
Tl o TEY, AL SHBEMIKL LHES
TWwa, AFF VI F*y, T¥ATFY, HO
hFEFY, TETAAFFXFY, AFFUHFL—F, ¥
HrEFyHL—b, FasFrFsAL—F, ¥
THER AL — bPOSEEPFAL, BATERTEIEES
‘ FEVEOI0~20%BLEF O N FF Ly, TEFOHT
FUHLV—=MELTHELTWAY, 7, mE¥hup
FEVHFL—MNIATFF VHOHBTCYPIAZR DM
CET A EREINTWEY, TNHOHMAL D, &
FOHTEVHEERE L CYP3A OMEEHIZHBEY
BLDEEZLND, FTT, WFF U HEEREDN A —
H—FRENTVDRIBEENIOWT, 8D T F ¥
FEH=E & 2 OMEEHOBREZ R L7 (Fig. 4).
FOME, NTFCHEGERICKFEL T FCYP3A
DIHEEH OB RO b, RO s 7%~
Hoh®s, © FCYP3IADIF VT A1 KEBILIG
P AHEEAICIEEE L MHBEEMRISHR I N
(P<0.01). F72, @HOBRIOKREL TIHREIRA S
WE, TEFTaATFF AL — DS, AP THER) $
RRTIREIOET S LOHENH LY, LoT, BHT
FUYEARTHNITLYVEEETL HERRZ R TIBE
WKEAT AL EEZONL, E6I12, JL—T TN —

VY a— AL RIS FEMRICEEL Tw5 CYP
SAXMEL, BYLoMEfEHEZ 2R kD
FEAbNDB, TNLDI LMD, EHTF U HEHEHRE
frFHze N CYPSAZRMREL, EEMEMEIEHE5]
SERITIEMANH L 2 EDTRE IRz

LHL, BREFCCI Y T3 v8DAMS, Ry 7
J=IVEETH LT 7INERY) 7 =/ —)UH, BRI
KRN T2 ) = WBRENEFNEENTVWEIERD, K
)7 x /) — VDL P CYP3ADHEICEELS52 5
TR R END. T2, THAH5DEY 72/ — VR
SESFLABMENERE LWL MIISINTS
N9 ZLDORFEIBWTINGDORYY 7=/ —IVEE
EAEFZLE SN, FHRADBINMEMICH L EEZON
L, F0D, S, SHIR) T/ —IVEOCYP
SATHEEHIZOWTHBRIADPLETH 5.

A, b NFI 20V - LICEHLZCYP3A R
WV, CYP3A ZETLHMEHORGE L, ZOEFIC
DWTHLMILZ, L2ALARYS, SEobitbilo
TR L in vitro X BT AR5, KRR & RES
EDMEERIZ X 2EWEHORB O A RET 5 b
DTHAE. TOD, S5, S0HLPIZLFHRE
2, in vitro 1B H S L L BFMAeRETE LD, in
vivo |2 B W TETEAAK O EE L ORNENEIZKITT
BUZOWTHRF L TV LEDPH D LEZ 5.
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VT L1 IKEEALROGO 3~ b I — L {EMHIE 1. 65nmol/min/mg  pro-
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