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Metabolism of Aromatic Amines by
Prostaglandin H Synthase

by Jeff A. Boyd* and Thomas E. Eling*

The metaholism of aromatic amines hy the peroxidase activity of prostaglandin H synthase (PHS) has
been studied in this laboratory by use of twoe model compounds, the carcinegenic primary amine 2.
aminofluorene {(2-AF) and the substituted amine aminopyrine (AP). 2-AF is oxidized by PHS to 2, 2-
azohisfluorene, 2-aminodifluorenylamine, 2-nitrefluorene, polymeric material, and products covalently
bound to macromolecules. In the presence of phenolic compounds, 2-AF oxidation results in the formation
of amine/phenol adducts. The data are consistent with a one-electron mechanism of 2-AF oxidation by
PHS; furthermore, an N-hydrexy intermediate is not involved in 2-AF metabolism by PHS. PHS also
catalyzes the binding of 2-AF to DNA in vitre. Unique 2-AF/DNA adducts were isolated and are distinct
from the N-(deoxyguanosin-8-yl1)-2-AF adduct formed from the reaction of N-hydroxy-2-AF with DNA,
These new adducts represent a marker unique to peroxidative activation of 2-AF.

AP is oxidized by the peroxidase activity of PHS to the cation radical, with one molecule of hydroperoxy
fatty acid reduced for every two molecules of AP free radical formed. The decay of the AP radical follows
second order kinetics, supporting the proposed mechanism in which the AP radical disproportionates to
an iminium cation, followed by hydrolysis of this species to the demethylated amine and formaldehyde.
1In the presence of glutathione, the cation radical is reduced to the parent amine, resulting in the formation

of the glutathione thiyl radical. It thus appears that both primary and substituted aromatic amines may

undergo one-electron oxidation by PHS.

introduction

A large number of structurally diverse xenobiotics
may serve as reducing cofactors for the peroxidase ac-
tivity of prostaglandin H synthase (PHS). Comprehen-
sive reviews summarizing these reactions have ap-
peared elsewhere (1,2). Aromatic amines are generally
very efficient cofactors for the reduction of peroxides
by peroxidase (3). The focus of the work described here
was to determine the mechanism by which compounds
from two classes of aromatic amines, primary (2-ami-
nofiuorene) and tertiary (aminopyrine), are oxidized by
PHS.

2-Aminofluorene (2-AF) is a model arylamine bladder
carcinogen, known to undergo N-hydroxylation by the
cytochrome P-450-dependent mixed-function oxidase
system of hepatic microsomes (4). Metabolic N-hydrox-
ylation is thought to be an obligatory step in the acti-
vation of primary arylamines to their ultimate carcin-
ogenic form (5). Recent investigations, however, have
focused not only on target tissue activation (e.g., the
bladder) of these compounds (6,7) but also on alternative
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mechanisms of metabolic activation (8). Qur original
work with 2-AF suggested that the oxidation of this
compound by PHS occurred through a one-electron
mechanism, and that an N-hydroxy intermediate was
not involved (9). Since 2-AF is also activated to a potent
mutagen by PHS in the Ames test (10), further work
was carried out to determine the metabolic pathway of
2-AF peroxidation (71). In addition, the DNA adducts
formed from PHS-dependent oxidation of 2-AF were
studied, and found to be unique from that adduet formed
by reaction of N-hydroxy-2-AF with DNA (72).

A preliminary study on the metabolism of a variety
of N-alkyl xenobiotics by PHS indicated that amino-
pyrine (AP) was among those compounds that under-
went N-demethylation (13). Subsequently, the amino-
pyrine cation radical was identified as the initial product
of PHS-dependent oxidation (14). Our most recent stud-
ies have centered on the formation of this radical as well
ag the subsequent reactions of the radical {15).

2-Aminofluorene

Preliminary studies of 2-AF peroxidation were car-
ried out at pH 7.8 with the use of PHS obtained from
ram seminal vesicle microsomes (9). Oxidation was in-






