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% 1. Cytochrome P 450 enzyme in human liver microsomes

Trivial name

P450 Reaction
cDNA Purified enzyme »
1A1 ¢,P1,6 1A1 benzo(a)pyrene 3-hydroxylation
2-acetylaminofluorene N-, 5- and 7-hydroxylation
1A2 d,P3,4 PA phenacetin O-deethylation, 7-ethoxyresorufin O-deethylation

caffeine 3-demethylation, lidocaine 3-hydroxylation

2A6 IA3, P450(1) 2A6
2B6 IIB1,LM2 s
2C8 1, IC2, mp-12 HLx, MP-3

mp-20,pB8
2C9 IOCl,mp-4 human-2, HM-2
2C10 mp, mp-8 TB
2D6 dbl DB, dbl, Buf
2E1 j HLj, OE1, ALC

coumarine 7-hydroxylation, 7-ethoxycoumarin O-deethylation
7-ethoxycoumarin O-deethylation

tolbutamide methyl hydroxylation

benzo(a)pyrene 3-hydroxylation

tolbutamide methyl hydroxylation, R-mephenytoin 4’-hydroxylation
tolbutamide methylhydroxylation, hexobarbital 3’-hydroxylation
debrisoquine 4-hydroxylation, bufuralol 1’-hydroxylation
N-nitrosodimethylamine N-demethylation, ethanol oxidation,

acetaminophen hydroxylation

nifedipine oxidation, lidocaine N-demethylation

testosterone 68-hydroxylation

3A4 nf-25,hPCN1 NF, penl
3A5 HLp2, hPCN3 HLp3, pcn3
3A7 HFL33 HFLa

nifedipine oxidation, estradiol 2-hydroxylation

dehydroepiandrosterone 3-sulfate 16a-hydroxylation

BELTW3ZPREbNTV%, 112 Nebert 57 O
FHiT X 5 b MFP 4500, £FEETE MFr HE
B hiz cDNA T b4l BRahze B
P450 icfdiF bivic4nl, REWLMETEEEZ R
BUELTEMEIZ O\ TiE,  P450 R O B EMEME N T
b, —HEEO PASORRICL SRS L BBV
DLELRbN, TITCORIGEH ETHEERMER
PLTHEELTYBZ EERLTVS, AT, TOOHK
ZiRo Tt MiF P450 OWE % ML T 5,

1. P4501A1/2:

PA501A1 FERIZRL Y EL L ED BRIRILAEL
B E BRI R CARERICEE LT s s e mb TR
Y, ZHLBEELEYEIC L 5 EMRE, B & oFE
THEESh TV, EREWM CHEBRLRRILKRFE
PEOEERZ L LTHON TV LS FRELEALLOTH Y,
<% 2®D P4501A1 ¢cDNA % Fm—7 L L Tt b
¢cDNA 477y —2bHEsh, ot H—0B@
BT ORENRER SIS, e MFI7r/—AllT
v @ P4501A 12X B Hifk L B XS E RTER
DRBL TSI LIRS TS0, FEETO
Lz AFOEMIIRIIL TR, &iE, bhbhidt
o> P4501A2 LiX LM BARY, v b+ P4501A
PR LR T % P450 BREBHMLIBY, = o BH#
e REE P4501A1 ThHEPENHEESL TV,

2. P4501A2:

T FEF L O-REF MRS E T 285 & L
TR SRz LD, P450PA LIEERW, 0
#%, 7e—=V 7 SRT1IREBESHLPICEN, BB
FOREERAT A TV B0, KEERIZT7 =T & F
YO-BFMERISS N, T-= Xy vy vey,
B7=zAy, VEIALY, FAT7A4) v ORFICHLEE
F21820 5o hd P4501A (Tt BHuEE FlviaA
AT uy MOWOREND, b b P4501A2 (I ETEMH
OEEF L LTERL TSR, ZoERICEEFZND
B LRERTYAY,, SbiC, REERIIEREO
P4501A2 LRIERICEROMBIZ X > TERT 5~7
PAT Vv I T IvREAaOERICHFEETZTINT
IV EREREME~REICERLT 5 2 R E
NTV 5220 BUES R KB E AR OBIUC X Y AR
BHEEN, 727 F L0 TS5 RAPERTSE
LRHBRT %02,

3. P4502A6:

t FAF P4502A6 137 @ cDNA OfEH» 6 5 v MT
O P4502A1 XS T 2BERETH L Z LWL S
TV B8 F 2 N RTF u LT KR LEERIE N &
RETT v MIF P4502A1 L3RR -TV 5, A
Ry <) VTKBICEISICBRNTH Y, Thbstic
- ¥ v 7 <Y v O-=F AL RIEE Al 3 59229,

4. P4502B6:

P4502B6 % 2— RT 3@ETFHRIvn—=v T &R,
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FOWET I )BOBEINLT vy vD Tz ) AV E X —
WiHEMED P450 BERICRIGT b0 LEX L A T
%30, b hFS 5 OREREOBEIIMII L Tvig\wds,
I, P4502B6 [37-= h ¥ v 7 <V L O-i=F bR
SRl d 530 5w b P4502B1 it B HiEE v
TeA b T uy NN D, b MNFCBITAAREDORK
HARRE N, £, Z0GRCIEREOHZZ LD
IREN T 53680

5. P4502C:

S-A7x=bA va-KBEEREZ IR IC 2EH O
P450 B2 (P-450MP-1, P-450MP-2) 2MEHl S iz,
MRERISTRCENRED LN, 2 7x=hr R
BHEE, A7 VIR, SuEbFREEICEED S
o], KEEFIIN-RT I 2 BESNG Ty b AT
OEREN P450 2R (P4502C11, P4502C12) @b o
LERlo7 7 Vs S P40 EERE EX D
hics, & MNFI 7 a Y —ADAf L) Tay Maln
LAEEEIT T, P450 BERTHBHZ EAVR E LT
LH ) F AT EEREIC O VTR LIS b o T
Vw510 o =0, bt MF cDNA 9477 U —2 5
P4502C & =— RT3 L EBZ bh 2 BETVHEBES N,
RIF STV 2459 2%, S-2x 7= = b L A-/KERLEE
Fra— FF38ETFL LTOREECEE > T iwy
54-50)  HlJ%, P450 human-2/c %3 3% D cDNA %
FACCEERE TS B P450 BEFIXS-A 7= A
VA-KBAGIERDMED o 72 2 159, P-4502C8, 2C9 B X
' 2C10cDNA OFBFAFERIIR-A 7= =bA v, b
TEIFERBLTHN, S-2T7z=hrvEHLE L
Lo 725550, ERoiEELS M P4502C9/10 id~
XV ANE &= 3 KERLIEM:Z R L5759, P4502C8
BV Y Ly 3 KB UIEEE R T T L0 A, HEE
By ACERENSHLMICSN TS, AR LT
DORIESNMC S 7 BN AN-RL A F 4k, S-=A" ) —
NAKERL, e 7T ) u— USEER L F R
DTN oTVEIRETHY, TORHAREFTSIC
HHATELZ LD LE R TRV,

S-A7 == A v 4 KEBRUBEESRICTBREHZEED H
DI ENEBRT 58 KEEREE L RT3t
FOEIGICIANEER DY, BREALHEBLTARAT
B EBMmBRT 5L,

6. P4502D6:

FFYVYxUERALE FORFOREY L IIES
BLLiXY, FIY Vx4 -kRLEER I BENS
BMObHsZ LPHALPICERTS, FTY VX v 4K
Eefb & fhiit 3 % P450 BE#EAS P4502D6 Th Y, b MF

S u YA bFRER TS 2 ZRET LD
2, RBSEET 7Y Y x LSMNC RS v 4 L) Fx
ZbhuR ]\]1/77 ~/69), 7“7:7‘ = _]1/65,87)’ 37_:‘,( 370
BRELSOEYELB LT 5, BEMSTLERORRHAIC
DVTIE, 775 w— 1 —KELEEREIENE DS P4502D6
DOEBFLHEE T 06T TV Y3 oRBHICALN
BLENT P450 BEEOBEN DN d T3 <, B
FEADPKFIC LD LEL LR, 22T, BREH
ERELRZE 2B 6N cDNA 2#iFL7z & =
5, pre-mRNA DEWRRAT I Vv Wb T
RO LERTREPELN, ZOBRENEREBANSE
BLRVERO—DLEZLRTWSZW, b0k
Wid e MR DNA ORIFREESEN FE4 5 (RFLP)
EHRDL L TRETE 2779 KEEZORIBHE ORE
BEEIC O NFEZED D Y, BCRATIR5-10% Th 5 Dl
L, BRNTZIZLAEBD ARV, 72, F7Y
VR UEBILIE, S—% VLR, ABMIIRE L
DOEEIRB SN TR0, 5FTOL 2520
HHEDRRNIZ W T 52Tk e v,

7. P4502E1:

t M P4502E1 3EER L OHBERTS v b, w9
FREORREBM T ) — Nz k) S SH3 P450
FERICHIET LD THB980, cDNA L rm—=1
FENTEY, v it FOBETORRERDES]
X75% DHHFIEDFED STV 588,80 KRz )
=N, EHEON-TLF M= u YT IVE TEby,
T hT I 7= OBMEE RS B8 ) KRR
B)=NPURCT e Y, A V=TVR, €5 V-8
LTHEINDD, & © HEiIZ mRNA o8Nz kb
IRV TCHLD P450 BEROFEME L B 5 2 L 3B
FRTREN T 5869090 FEBES Hafz b > T L5
BINDY, ZOGAICREBEEBRBIIEES LTV AR
b 20563 mRNA OHEMPEERISH T 5929
ERTRT7 A APEEE CEEFENTR IR TY
3%, i, = br YT IR EDBEBEWEORSIE
LIS 2 Z L b, RAEROFTUIRE L o
THIFEIED BTV 5949

8. P450 3A4/5/7:

AP ORI, =72V ombeyats fit
BEL7Z &h b P45ONF LR X h 7299, 7 0 48,
cDNA 737 m—=y 7 SN THEEMO P450 3A Bk
e MFTHRBEL TR LBabh5 X Hich -1z
w0, P450 3A FEHRITE MNTFOTER P450 EEEO—-
ThaH, TOFERCIFLVEREZEDD S Z 2D
7§>o’C1/‘596!93r1°1r1°2)0 P450 3A 7 73IY _@f_ﬁiﬁéh
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# 2. Drug oxidation catalyzed by P4502D6 in human

Substrate Reaction Reference
alprenolol aromatic hydroxylation 120
amiflavine N-demethylation 121
amitriptyline 10-hydroxylation 122
amphetamine 4-hydroxylation 123
bufuralol 1’-hydroxylation 65,67
clomipramine aromatic hydroxylation 124
codeine O-demethylation 70
debrisoquine 4-hydroxylation 65-67
desipramine 2-hydroxylation 125
dextromethorphan O-demethylation 69
dihydro-haloperidol oxidation 126
encainide O-demethylation 127
flecainide O-dealkylation 128
guanoxan aromatic hydroxylation 129
imipramine 2-hydroxylation 130
indolamin aromatic hydroxylation 131
methoxyamphetamine O-demethylation 132
methoxyphenamine aromatic hydroxylation and O-demethylation 133
metoprolol a-hydroxylation and aliphatic O-demethylation 134
nortriptyline 10-hydroxylation 135
perhexilline 4-hydroxylation 136
phenformin 4-hydroxylation 137
propafenone 5-hydroxylation 138
propranolol 4-hydroxylation 139
sparteine oxidation 68

BT P450 BEROFTRLETFE T 2B R 2
P450 3A4TH B, P450 3A4 IFRAIFTORIEIHL,
FRVIZ IITEE L7 P450 R Ch 519, —F, P450
3A5 BRLNIRAFFICHBLL T 5 P450 EEsRi010
ThH Y, P450 3A7 IERFOIEES P450 BEETH
BENCOLIEE LT0D2 R mbTw519, P450
3A7 1% P450 3A4 L FERRICHEIRWE O REIHEERIC
BET3z L, FHEPHCEERBRETHLZ LD
HBN TV 51010 PASO 3A BERIIF IR LE D
2= 7 = YV PSMC R LA R 1D, £ D3y
ORE B Al 11D | F 7, P450 3A BRIV T 7
VEVLRTRF ATV R EORETHEMNTS Z
L 75‘;%1 5T\ A 102,118,110)

AR DA L BT, £ OEpOREIED
STV ZE, YR EOBLETHESNDZ bR
YHEER %25 ECHEELRMETHD LEL D,

IAII- P450E = A 2R E (5 H
P450 BER OB O—oE T = ) ANV EZ =V EFID,

£ DEY OB L THKEVIFESH, FOIEESEAT
5L Ths, R@eZsz Lick vy - FM
RMENBZEHOHBAEHRCT, ZOEYEH £723HH
EORBIPMERE S TAKRERIIAE L ERSh
LiER, ToOEREMEZE D, 7=/ AVEZ -V
Pz 7z =Ly, INATEEY, Tz a2y
v, U775y Yy, ZUeFTINE LR ELL DY
Nt MF P450 BEE0BEFE L kDB LML LT
%, ¥z, P450 EERGHEEREMEPIFRITECDT,
SHEPAT 2 L ERPHEERPREC S Z 203D 5, T
bbb, 1 OOBRIEROENERHT 0T, L&
O PA50 EEETRET SRS 2 DL LI LFET S &
MIICRBEEETS 2 LItk B,

1. TR

—RREIZ R P450 EESROBEIT 22 B I DR
MHICHEELZZT 50, WA, JEERAIIC P450 BER
¥HET S0, —0 He ZREEHASCHESR
KB bh TS, A XY —VEREE ML, %
DA I E T = NEDBERFT DS P50 BEFR O~ LITEEE
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3% 3. Reaction catalyzed by human P 4503 A

Substrate Reaction Reference
aldrin epoxidation 96
androsterone 68-hydroxylation 96,101
benzphetamine N-demethylation 96
cortisol 64-hydroxylation 96,101,106
cyclosporin hydroxylation 113
dehydreoepiandrosterone 3-sulfate 16a-hydroxylation 115
erythromycin N-demethylation 102
17B-estradiol 2- and 4-hydroxylation 96,106
17a-ethynylestradiol 2-hydroxylation 106,114
midazolam 1’- and 4’-hydroxylaticn 117
nifedipine and other 1,4-dihydropyridine dehydrogenation 96,111
progesterone 6B-hydroxylation 96,101
quinidine N-oxygenation and 3-hydroxylaticn 106,112
testosterone 68-hydroxylation 96,101,106,116

B L, WROTEMLS P450 EILEEHRE L OETFO
BAGZAET 210, Y AFVLLIHShIEY 0 §)
Blz oI IR MR s TRBY, o7 )
vV, Zz= by, VFERL, FurT)u—nNigl
Z L DEMOBERNFEBENZ Z LML TS, ¥
AFVr OHEFERT He SRBHEIEM & SEERT
HY, AIFV=NETTLRICEBRLIEED T =T
Vit P40 BB HE LRV, HEEAIO S b5y
—VOMEERZV AFU L0 L, i, 572
Fr—LDXHRNFEOERBEORHEBIAET S,
LaL, Firary—ranike LCERShZ 2R
PRCOTHEERAFREZ DIzl vweEBzbhTvd,
WFRIZ LT, BRI TH Y, 2h b oIy AE
R BIEKT B L PASOBERIIER OMEEL EHET 5,
2. REPRER-POEEHIERRIC & 2HHE
TAFAT I UROEME P450 BRI X VERL &
, =buYREMEERT S, ZOREYITETRED
P450 okt L THRESE, REREAE MI EE
%) ZERRL, P450 BEEOMBEIEEZHERS TS L
BHERTWBEN, w7 uF 4 FROFEYE I i
P4503A Ofil+ 2 RKISERET S L0RL v, T
vFNLF VT v FwA it P4503A4 2 MI EEEE
WRLL, EEEHEEkESEZZEPHbLATWS, s,
TYRuRA YU TAT 4V v, UNT 7Y O
FHET S, ML EEEEFKRL, P450EEROIEEE
ETHLDIZAF LY IAFY 7= = VEAYPE ¥
55 VAR ML TV 5, BIROFEFHEL R
729, MI BARERICHE D HEERIZZOREEND
MR ERT20T, UNT 7Y DX RipEK

DFCFEY TR ZHEICTERAICHEEL 25,

3. P450 R OAREMALIC X B EE -

P450 BEEOIE L2 3popicix, oo
FRTHERT 5 HEED P50 FEFE L AFHEICHEAE LT
B A RiEHAT 2, VWhOIEREBEOH S Z L3
BRTVW%, ZO%4, P50 BEEOERK T 3R
%, Tbb, P450 MEREPEHICE Y T xbs
N, ~LOGEERZT AEAOBMIC X - TRERIEE
B9 O TIEN - WEEOEEICITE LY P450 BEROE
RPNEL 2D, TF=)TR T VE— i P4503
Ad DHEFBIEBE L2 Z LML TS ZR DA
Herwshdz=a—i, vueTZxrA773IF, &
AAVEE— LR EN PO BEROHBEREE L D L
BEBN TS,

IVv. 8 Y Iz

b o P450 BEE Iz o\ T ORFFERBIICED Hh
X9 oTeDlE, TIEEDZLTHDH, TOH
DOEHITITEHERES LDORH 5, fHx D P450 FEFED
B LM ERB T >R TRELBRE TOEYIEE
FAoFR L 5BETNEICR-TETWS, £, ¥/
— R TIEAS, BENRSIERT P4502D EESE
2 P4502C FEZOMANIRILE S Avicy, DNA %
T Bz Licky, 72847, P2 7T
DD ENTE, EoFZBE L ZEIERE RRIC
B <z L ANEVIERICET IR B X D IcBbh s, &
EPOFRIEYREEIT O L T4k, WERmIC ek
5 P450 BEFOEN, BRELSH A SHS Z LR
PETHAI,
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