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Overview of nitrogen metabolism
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Turnover of the amino acid
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Oxlidative deamination of glutamate
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The urea cycle
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Entry of amino acid carbon skeletons into
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18-1
Nonessential and Essential Amino Acids
for Humans and the Albino Rat
Nonessential Essential
Alanine Arginine®
Asparagine Histidine
Aspartate Isoleucine
Cysteine Leucine
Glutamate Lysine
Glutamine Methionine
Glycine Phenylalanine
Proline Threonine
Serine Tryptophan
Tyrosine Valine
*Essential in young, growing animals but not in adults.
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Some Human Genetic Disorders Affecting Amino Acid Catabolism

Approximate incidence

Medical condition (per 100,000 births) Defective process Defective enzyme Symptoms and effects
Albinism 3 Melanin synthesis Tyrosine 3-mono- Lack of pigmentation;
from tyrosine oxygenase (tyrosinase) white hair, pink skin
Alkaptonuria 0.4 Tyrosine degradation Homogentisate Dark pigment in urine;
1,2-dioxygenase late-developing
arthritis
Argininemia <0.5 Urea synthesis Arginase Mental retardation
Argininosuccinic 1:9 Urea synthesis Argininosuccinate lyase Vomiting, convulsions
acidemia
Carbamoyl phosphate >0.5 Urea synthesis Carbamoyl phosphate Lethargy, convulsions,
synthetase | synthetase | early death
deficiency
Homocystinuria 0.5 Methionine degradation Cystathionine -synthase Faulty bone develop-
ment, mental
retardation
Maple syrup urine 0.4 Isoleucine, leucine, and Branched-chain o-keto Vomiting, convulsions,
disease (branched- valine degradation acid dehydrogenase mental retardation,
chain ketoaciduria) complex early death
Methylmalonic <05 Conversion of propionyl- Methylmalonyl-CoA Vomiting, convulsions,
acidemia CoA to succinyl-CoA mutase mental retardation,
early death
Phenylketonuria 8 Conversion of phenyl- Phenylalanine hydroxylase Neonatal vomiting;

alanine to tyrosine

mental retardation
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*Amino acid degradation: The fumarate-
oxaloacetate family
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