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Abstract
The effect of magnesium levels on some physiological and histological parameters of Nile tilapia (Oreochromis

oiloticus L.) were studied. Nile tilapia fish (4±1 g/fish) were assigned to seven treatments, with three replicates each.'
Magnesium was added to the feed at different levels from 100 to 700 mglkg feed, which contained 25% CP and fed at a
rate of 3% of live hody weight for 105 days. The obtained results revealed that there was no definite effect of dietary
Mg levels on hemoglobin or hematocrit levels. Glucose levels in fish plasma was significantly decreased, while uric
acid was increased by increasing dietary Mg levels. Mg levels in the diets were insignificantly affcctcd creatinine.
Plasma AST and ALT activities were insignificantly affected by dietary Mg levels in the diet. Condition factor of fish
\vas significantly increased with increasing of Mg levels in the diet and the significantly highest HS index was obtained
with fish fed 700 mg Mg/kg diet. Magnesium concentration in plasma w~s positively correlated with Mg levels in the
diet. Some histological changes in studied organs (gills, liver and kidney) occurred although the diet was 'supplemented
with Mg and fish showed good growth.
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Introduction

Magnesium is one of the essential dietary
minerals and its dietary deftciency results in
increasing the mortality rate, loss of appetite, poor
growth, sluggishness and convulsion (Ogino and
Chiou, 1976). Magnesium requirements of
freshwater fish have been studied by a number of
workers. Diets containing 0.05%-0.07%
magnesium seemed to meet the requirements of
rainbow trout (Ogino et aI., 1978; Knox et aI.,
i 981, 1983). The role of magnesium in metabolism
and nutrition of fish has been well established.
When a mineral deficiency is suspected, it is
necessary to examine specific biochemical or
compositional indicators of nutritive status. When
a deficiency is suspected, a presumptive diagnosis
based on clinical signs of deficiency is the first
step. This has proven difficult with fish since the
signs of most elemental deficiencies i.e. reductions
in growth, feed consumption and feed efficiency
are nonspecific (Tacon, 1985). The magnesium
requirement for tropical fish has not been clarified.

Since blood may provide an index of the
physiological status of fish, care must be exercised
111 the choise of technique for blood sampling.
(Welles and Tetens, 1984). Haematological tests
and analysis of serum constituents have provide
useful in detection and diagnosis of metabolic
disturbances and disease processes (Aldrin et at.,
1982).

The histological changes have been reported in
liver, kidneys and gills of fish in response to
feeding ditferent ratios of dietary magnesium. The
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fish liver is an important organ in detoxification
that disturbed its structure (Freeman et aI.,
1983).The kidneys of fish are a compound tubular
organ with a massive highly vascular structure
containing vast numbers of convoluted tubules
separated from one another by haemopoietic
reticulo-endothelial and interrenal cells (Al-Zahaby
et at., 1985). The importance of gills in respiration,
ion regulation and acid-base balance are among the
first physiological processes to be disturbed when
fish are exposed to different pollutants (Mc
Donald, 1983).

The purpose of this study was to determine the
effect of dietary magnesium levels on some·
physiological and histological parameters of Nile
tilapia.

Materials and Methods

Healthy fish of Nile tilapia (Oreochromis
niloticus) weighing 3-5 glfish were acclimated
indoor tank for 2 weeks to laboratory conditions.
The fish were distributed randomly into seven
groups of 20 fish/aquarium each in triplicates in
150 liter glass aquaria supplied of aerated tap
water.

A magnesium free mineral premix was firstly
prepared. Diets were used to quantify magnesium
requirements by adding different levels of
magnesium in the fonn of powdered magnesium
sulphate. Fish were fed purified casein/gelatin
basal diets containing 25% C.P. at different levels
of magnesium as magnesium sulfate i.e. 100, 200,
300, 400, 500, 600 and 700 mg/kg feed and fed at a
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