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INTRODUCTION

Ammonia plays a central role in nitrogen metabolism in living organisms.
It is both a product of catabolism and a precursor for the synthesis of many
nitrogen containing biomolecules. It is, however, extremely toxic to animals
if allowed to accumulate even at a very low concentration in vivo. Ammonia
produétion, therefore, must be balanced by its excretion and/or conversion
to some other less toxic compounds such as glutamate, glutamine, urea, uric
acid etc. for temporéry storage in vivo (Forster & Goldstein, 1969; Campbell
et al.,, 1972; Campbell, 1973; Watts & Watts, 1974; Hoar, 1984; Nener, 1988;

Powers-Lee & Meister, 1988).

Ammoniogenesis

Ammonia production in animals has been shown by transamination
and deamination of amino acids, amides, amines, purines, pyrimidines, nucleosides,
nucleotides and hexosamines (Cohen & Brown, 1960; Meister, 1965; Campbell,
19735 Bishop, 1976; Kormanik & Cameron, 1981a,b; Cameron & Heisler, 1985;
Evans, 1985; Evans & Cameron, 1986; Randall & Wright, 1987; Powers-Lee
& Meister, 1988). The major pathway of ammoniogenesis in animals has been
transdeamination of various amino acids (Forster & Goldstein, 1969; Krebs
et al., 1978; walton & Cowey, 1982; Campbell et al., 1983; Lehninger, 1987;
Turner & Lushbangh, 1988; Prentg, 1989) besides deamination (Watts & Watts,
1974). Liver has been suggested as the primary site for ammonia production
even though the nécessary enzymes have also been located in some other

tissues such as the kidney, gills and skeletal muscle (Goldstein & Forster,



1961; McBean et al., 1966; Walton & Cowey, 1977, 1982). Substantial amount
of hepatic ammonia in fish arises from the oxidative deamination of glutamate
catalyzed by glutamate dehydrogenase (GDH) (Pequin, 1962, 1967 Pequin &
Serfaty, 1963, 1968; Janssens & Cohen, 1968; Forster & Goldstein, 1969; Wilson,
1973a; Vellas & Serfaty, 1974; van Waarde & Kesbeke, 1981a,b; Campbell et al.,
1983; Casey et al., 1983; Chew & Ip, 1987). Glutamate is produced by transamina-
tion reaction between a-ketoglutarate and most amino acids released by hydrolysis
of proteins (Hird & Marginson, 1966; Watts & Watts, 1974; Lehninger, 1987;
Powers-Lee & Meister, 1988). The number, specificity and sub-cellular localization
of various transaminases are still not fully understood. However, it has been
clear since Schoenheimer (1942) that most amino acids can undergo reversible
transamination. Campbell (1973) suggested that serine and threonine generally
are not transaminated in animal tissues. These two hydroxy-amino acids are
deaminated by specific dehydratases because of their initial action of removing
water. Glutamate is also derived directly from the hydrolysis of protein and in
the degradation of glutamine, proline and histidine (Salvatore et al., 1965; Janicki
& Lingis, 1970). The overall reaction of liberation of ammonia from amino acids

via glutamate, as presented below, is known as transdeamination (Braunstein, 1939).

a-keto acids Amino acids
nsaminase
Glutamate o-ketoglutarate
GDH Ammonia
H,0 +NAD ~ NADH +H*

or or
NADP NADPH






