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Codeine
ACTIVE narcotic analgesic

Morphine
ACTIVE (more potent) narcotic analgesic

H. N—CHs

—CHs

HO O

Acetylsalicylic Acid
ACTIVE analgesic

CO,H

OCCHs

]
O

»  Salicylic acid

ACTIVE analgesic Methanol ~ -- ... » Formaldehyde

ACTIVE CNS depressant TOXIC | 2 )
CO5H

CH,OH HCH
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-------3 Formic Acid
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CYP = cytochrome P450

2 = genetic family

D = genetic sub-family

6 = specific gene

Isoforms = variations of the enzyme
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CYP450 Lol slap,igsl ®

Family Subfamily Individual Family Subfamily Individual
1 Lauric acid w- and
1 BaP hydroxylation, O-deethylation CYP4 A :
CYP1 A _ . w-1 hydroxylation
2 N-hydroxylation, O-deethylation CYP11
A 1 Testosterone 7a-hydroxylation itochondri A 1 Steroid 11p-hydroxylation
2 Testosterone 15a-hydroxylation (mitochondria) . .
5 1 Aliphatic hydroxylation CYP17 A 1 Steroid 17a-hydroxylation
2 O-deethylation CYP21 A 1 Steroid 21B-hydroxylation
CYP2 1-20+
C CYP2C19, mephenytoin hydroxylase CYP51 Plants. yeasts
D 1-6+, dextromethorphan O-demethylation CYP52-66 Yeasts, fungi
CYP2D6, debrisoquine hydroxylase
, CYP71-99, 701+ Plants
- 1 C and N hydroxylation, small molecules
1-4 CYP101 A 1 Pseudomonas putida P450 .,
CYP3 A CYP3A4 major form in human liver CYP102-132 Bacteria
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Relative Importance of Relative Quantities
P450s in Drug Metabolism of P450s in Liver
CYP2E1 CYP1A2

NS
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Alcohol dehydrogenase Aldehyde dehydrogenase
H
| NAD" NADH +H® O NAD® NADH+H' °
HsC— C——OH ;2, HSC_C/< \_/P> H3C—C/<
| H OH
H
Ethanol Acetaldehyde Acetic acid
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Demethylation

Phenol Formaldehyde

H ]
c—cHs Deethylation
0 OH
H
- 5 AN
+ /C—CH3 i) @ O_C
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N )
/
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O// //
Phenacetin Acetam|nophen Aceta|dehyde @Hydroxylaﬂon
Benzene Phenol

a Ny Epoxidation
HC=CcH, HC—C

O —0

@ Styrene Styrene oxide

Benzo[a]pyrene

Benzo[a]pyrene
7,8-oxide
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@ Cré*+3e — Cr3*
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(Phase ll)  (Phase Il}
Ac-glucuronide —efe— AC —— Ac-sulfate

P450
. .~ —F—= | Cytochrome P450
induction (Phase I)

Reactive electrophilic
compound
(Ac™)

Cell macromolecules
_ Ij'.rEr (protein)
dIEEﬂEE

GE Ac* Aﬂ*-pmtﬁ-m

Jr \

Ac-mercapturate  Hepatic cell death
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