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    Abstract

        In the past most metabolic reactions on exogenous materials were considered to be detoxification reactions. However, during investigations on adverse effects of aromatic amines and related materials, it was discovered in the last 15 years that certain of these chemicals have pronounced effects on the hematopoietic system, are carcinogenic, or have other pharmacological or pathological properties because of a novel toxication reaction. This reaction consists in substituting one hydrogen on the amine nitrogen with a hydroxyl group, N-hydroxylation. N-Hydroxylation has been studied extensively both in vivo and in vitro. N-Hydroxy compounds can be produced by a number of methods. Chemically, selective reduction of the corresponding nitro compounds under conditions where the hydroxylamine can be isolated is generally most useful. Similarly, nitroaryl compounds can serve as substrates for an in vivo or in vitro biochemical reduction in mammalian as well as in bacterial systems.

        Biochemically N-hydroxy compounds are generally the product of specific N-hydroxylation reactions on the corresponding aromatic amines. In a few instances aliphatic amines were so studied, but relatively little success was achieved in demonstrating N-hydroxylation except by indirect criteria.

        Biochemical N-hydroxylation is subject to a number of limitations. With aryl amines N-hydroxylation generally proceeds better when there are no substituents ortho to the amino group. Many speciea including man have varying capability to perform N-hydroxylation, but the guines pig and the steppe lemming have the least capability. Furthermore, although many tissues can N-hydroxylate in vitro, the liver usually excels in this respect. In many but not all instances chronic administration of an arylamine yields increasing levels of an N-hydroxy derivative. In some cases this increase hss been attributed to the higher production of N-hydroxy compounds by damaged tissue such as liver. Although there are relatively minor effects due to sex, endocrine-modified animals do sometimes exhibit different capacities for N-hydroxylation.

        N-Hydroxylation appears to be performed by membrane-bound ensymes on the endoplasmic reticulum just as are other types of biochemical hydroxylations. However, more information is needed on certain differences between Cand N-hydroxylation. Carbon monoxide and other selective inhibitors have less effect on N-hydmxylation than on some types of C-hydroxylation. Thus, it is not yet established that the now classic cytochrome P-450 system is involved in all types of N-hydroxylation reactions.

        As with other hydroxylated derivatives, N-hydroxy compounds are good substrates for further conjugation reactions with glucuronic or sulfuric acid. Thus, N-hydroxy compounds are transported in vivo and are excreted into urine chiefly as glucuronic acid conjugates, which probably are detoxification forms. On the other hand, there is evidence that sulfate ester formation yields unstable activated metabolites which are reactive entities. These compounds can be mutagenic, carcinogenic, and highly toxic. Other esters like O-acetates are similarly endowed. However, the effect on the hematopoietic system appeara to be mediated by arylhydroxylamines reacting directly with select constituents of this system or acting as catalysts in transferring oxygen to form methemoglobin.

        Thus, N-hydroxylation is a key reaction accounting for many of the phsrmacological, pathological, and other adverse effects of aromatic nitro compounds, aromatic amines, and their derivatives.

      
	The Williams & Wilkins Co.
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