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Abstract | ‘ | | | —_—
The biochemical and physiological properties of the toxic amino acids (mmosine and ")’-’fﬁfh!zr. acit) oncg
some plant protein sources have been shown to be toxic 1o domestic animal are reviewed. Compoyr s o

includes mimosine and djenkolic acid. Rescarc
towards certain nutritionally important acids.
© ASAN Zaria2008Conference
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Introduction

A wide range of toxic non — protein amino acids
occur in the foliage and seeds of plants. These toxic
non — protein amino acids appear to play a major
role in determining the nutritional value of a number
of tropical legumes (D’'Mello, 1982). It has been
proposed that these amino acids act antagonistically
towards certain nutritionally important amino acids
(Liener, 1980).

Fowden (1971) suggested that the metabolic
pathways culminating in the synthesis of certain non
— protein amino acids might reflect subtle alteration
in the genome responsible for directing the
formation of crucial amino acids. Bell (1971)
reported that while non — protein amino acids
function primarily as storage metabolites, they may
also provide an adaptive advantage to the plants, for
example to render the plant less susceptible to attack
by various animals and lower plants.

Discussion: Some toxic amino acid in plant
protein sources

Mimosine _
Mimosine, a toxic non — protein amino acid
structurally similar to tyrosine, is contained in the
legume Leucaena leucocephala (I’Mello  and
Acamovic 1989; 1D’Mello, 2000).

In monogastric animals, mimosine causes poor
growth, alopecia and reproductive problems. Levels
of Leucaena meal above 5 — 10% of the diet for
swine, poultry and rabbits generally result in poor
animal performance. The mechanism of action of
mimosine in not clear but it may act as an amino
acid antagonist or may complex with pyridoxal
phosphate, leading to disruption of catalytical action
of 136 — containing enzymes such as transaminases,

524

—_—

or may complex with metals such as zine (31,
1978). =
The major symptoms of toxicity m rumirzrs, .
poor growth, loss of hair and wool, laneness .., .
and oesophageal lesions, depressed serum o, -,
level and goitre. Some of these symptoms ;rz.t
duc to mimosine and others v 3,
dihydroxypyridine, a metabolite of mimosize 1 =,
rumen (Jones and Hegarty, 1984). N
The effect of Leucaena and mimosire e 4,
1990) by supplementation with metal ions such 2.
Fe?, AP* (D’Mello and Acamovic, 1989) and 75+
(Jones et al., 1978)

Djenkolic acid

Djenkol beans (Pithecolobium lubatum) vwhen
ingested sometimes lead to kidney failure which i
accompanicd by the appearance of blood and whiz
needle-like clusters in the urine. The clusters zre
sulphur containing amino acids known as djerkol
acids which are present in the bean in the free stz
to the cxtent of 1- 4%. This toxic amino acid is
structurally similar to cystine, but it is not degraded
in the animal body. Due to its insolubilty 1
crystallizes out in the kidney tubules and escapes
through urine (Enewere, 1998).

Conclusion

The adverse effect of these toxic amino acids can
generally lead to poor animal performance and the
livestock producer can incur major economical
losses due to animal poisonings.

Substantive conclusion can only be drawn from

consideration with individual toxic plunt-lmm
interactions, specifically those that have resulted
significant losses. It is important that the chenucal
structure of toxic amino acid must be known. 4 s
mode of action upon the animal must be “di
established. Concentration and location of the tonie
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Figure |: Structures of Mimosine and Tyrosine
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Figure 2: Structures of Djenkolic acid and Cystine
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