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A. oxidations

| mixed-function oxidase-dependent reactions

aromatic hydroxylation

aliphatic hydroxylation
apoxidation

N-hydroxylation

J-dealkylation
N-dealkylation
S-dealkylation
jeamination
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iechlorination
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R-C-C-R
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0

R—?—R'
O
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R«‘-O O
\ 7
P
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R — CHO + NH,
CH,CHO

CH,COOH
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Compound Formula Proposed Ri Type of toxicity
bromobenzene Br@ Br—g liver necrosis |
vinyl chloride H A H N liver cancer
C=C c—c ‘
/ \
H Cl H Cl
aniline methemoglobinemia ‘
H,N HO—NH—@
dimethylnitrosamine Hac\ H,C* carcinogenesis |
N-N=0O
HyC
carbon tetrachloride CCl, liver necrosis
} ‘cCl,
chloroform CHCl,4 renal necrosis
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Some important phase II reactions, with their intracellular location and
endogenous substrates

Phase Il reaction Location Endogenous substrate
glucuronidation endoplasmic reticulum steroids
thyroxine
catecholamines
bilirubin
sulfation cytosol steroids
carbohydrates
acetylation cytosol serotonin
methylation cytosol and endoplasmic biogenic amines
reticulum
glutathione conjugation cytosol and endoplasmic metabolites of arachidonic acid
reticulum
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Types of conjugation reactions for a number of specific functional groups

Conjugation reaction Functional group

glucuronic acid conjugation —OH; -COOH; —NH,; NH; —-SH; —CH

sulfate conjugation aromatic —OH; aromatic —NH,; alcohols

glycine conjugation aromatic —NH,; -COOH

acetylation aromatic —NH,; aliphatic -NH,; hydrazines; ~SO,NH,
methylation aromatic —OH; —NH,; NH; —-SH

glutathione conjugation epoxide, organic halides

Phase Il Conjugation Reactions
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Glucuronide conjugation
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Methylation
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* more polar, i.e. more rapidly excreted

Glutathione Conjugation
Opiliglilly Ol i)
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Organ and species differences in the aromatic hydroxylation*of benzo[a]pyrene

species liver kidneys lungs
rat 5.8 0.37 0.13
mouse 11.26 0.03 1.02-0.2
rhesus monkey 2.5 0.38 0.2

*hydroxylase activity in pmol product min! mg-! microsomal tissue
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Figure 13-6. Biotransformation of acetaminophen.
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Table 4-6. PREFERRED ROUTE OF EXCRETION

OF CONJUGATES OF XENOBIOTICS

Glucuronides <250 M.W.—kidney
>350 M.W.—bile

Sulfates Kidney
Glutathione

conjugates Bile
Acetylated

conjugates None
Amino acid

conjugates Kidney
Mercapluric

acids Kidney

Now you can take a break A_»
No wait a second there is a review *_*
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