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NADPH: Reduced nicotinamide adenine dinucleotide phosphate
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Benzo(a)pyrene

OH Benzo(a)pyrene
7,8 diol-9,10 epoxide

4. % i+ %z iT* (Oxidative deamination)

R,CHNH, > R,C(OH)NH, & R,C=0 + NH,
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CHNH, CHO

@ + 0, + HO > © + NH, + H0,
Cl Cl
p-Chloroben2giamine p-Chlorobenzaldehyde

b. Diamine oxidase - »=:§ 1 pt#

HN(CH)sNH, + O, + H;0 = H,N(CH),CHO + NH; + H,0,
Cadaverine
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a. Nitro reduction

NHOH

53-8

Nitrobenzene  Nitrosobenzene Phenyl-
hydroxylamine
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"Azo reduction
CH;

Creeime 0

O-Aminoazotoluene Hydrazo derivative Amine products
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2.2 f fia f% % (Carboxylesterases) : # -k &
T ¥ g 3R
3. " k& in f% % (Cholinesterases) : ¥ -k j2 5%
A 1 R
4. fgfin i % (Acetylesterases) : ¥ -k j2f@k
M PR
RC(O)OR' +H,0 —RCOOH+HOR'  Carboxylester hydrolysis
RC(O)NR'R" + H,0 — RCOOH + HNR'R" Carboxyamide hydrolysis
RC(O)SR’ +H,0 —RCOOH+HSR'  Carboxythioester hydrolysis
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a. Glucuronide formation COOH
oH O\Q
+ UDPGA —» + UDP

1-Naphthol Naphthol glucuronide

COOH

NH, NH O

2-Naphthylamine Naphthylamine glucuronide

COOH
SH 8.9
©/ + UDPGA —» ©/ + UDP
Thiophenol Thiophenol glucuronide

b. Glucoside formation

O
e °Q
E::' + UDPG  —= © + UDP

NO, NO,
p-Nitrophenol pP-Nitrophenol glucoside

Figure 3.16. Glycoside formation.
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CHCHCH,CH; + PAPS —3 CH,CHCH,CH, + PAP

OH OSOz;H
2-Butanol
HC ©
+ PAPS — q + PAP
HO HO,SO

Estrone

Sulfate ester formation

= N S-Adenosyl- = N S-Adenosyl-

.y H *  methionine L CH. | homocysteine
N (SAM) N 3 (SAH)
Nornicotine Nicotine
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+ SAM = + SAH
OH ' OCH,
Hydroxyacetanilide pP-Methoxyacetanilide
SH SCHy,
+ SAM > + SAH
Ci (o]

p-Chlorothiophenol p-Chloro-S-methylthiophenol

Methyl transferase reactions
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Covalent binding
to macromolecules
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P450

7 N\
CH,=CHCI ——> CH,-cHCl —>
Vinyl chloride Chloroethylene Chloroacetaldehyde
oxide \
Covalent binding Conjugation

to macromolecules

U ™ Hg s 1

NHCOCH, o glucuronide
2-Acetylaminofluorene N-Hydroxy AAF Glucuronide conjugate
2-AAF (detoxication)
>'N,COCH3 _COCH,
050, > >'N+
Sulfate conjugate

Binding to tissue/
macromolecules

Phase I reaction: N-hydroxylation
Phase Il reaction: conjugation

(reactive intermediate / detoxication reaction)
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Acetaminophen NHCOCH,
( ;g i Conjugation with _sulfata
and glucuraonide
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N
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— v B - ¥ F i (Phase 1) (Cytochrome p450 i i& {7)
 Form reactive intermediate, a quinoneimine \ e
O Covalent binding
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Quinoneimine

Formation of reactive metabolite from acetaminophen
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