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PHYSIOLOGIC RESPONSES OF NILE TILAPIA OREOCHROMIS NILOTICUS FED DIETS SUPPLEMENTED WITH VITAMIN C AND LIPID AND SUBMITTED TO TEMPERATURE STRESS
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Introduction
In the intensive culture system fish are continuously exposed to stress, which can determine temporary homeostasis modifications and this can lead to chronic stress.

Although fish deaths during winter are not recorded, this can determine  economic problems to producers, due to lower resistance and higher disease susceptibility. Lovell and Sirikul (1974) observed that channel catfish could lose weight during winter leading to a body fat decrease. Bell et al. (1991) observed that diets containing high concentrations of (3 and (6 could increase Atlantic salmon resistance to live through winter.

According to Wedemeyer (1969) an increase in metabolism during stress situations also determine the redistribution and a higher demand for vitamins. Kitabchi (1967) had hypothesized that high levels of ascorbic acid had an inhibitory role in steroid synthesis, preventing the conversion of unsaturated fatty acid into cholesterol esters, which are incorporated into steroids. The author suggests that increasing the ascorbic acid loading of the fish might prevent the severity of stress response. Based on this the aim of this research was to evaluate the effects of lipid and vitamin C supplementation and the irinteraction on physiological parameters.
Material and Methods

The research was carried out on Aquatic Organisms Nutrition Laboratory during 112 days of pre-experimental period plus 43 days of experimental period.

In the pre-experimental period 192 Nile tilapia sex reverted fingerlings, with average weight of 5.57 ( 0.50 g, were randomly distributed in 32 300-l aquaria, with temperature controlled at 26.0 ( 1.0(C. The experiment was carried out in a 2 x 3 factorial design, two levels of lipid (8.0 and 12.0%) and three levels of vitamin C (300; 600 e 1200 mg of vitamin C/kg diet), with four replicates each treatment, plus the absence of nutrient test and 6.0% of lipid and 125.0 mg of vitamin C/kg diet.

Eight experimental diets were formulated to contain 32.0% of digestible protein. The vitamin and mineral mix used was absent of vitamin C. Lipid and vitamin C sources were soybean oil and stay C 35.0%, respectively. All diets were processed and dried. Pellets were broken and stored at -18(C.

At the end of the pre-experimental period six fish/treatment were randomly chosen, weighted and sacrificed using high anesthesia dose for liver vitamin C determination. Another six fish/treatment were randomly chosen and anesthetized with benzocaine at 1.00 g/l. Blood samples were collected from caudal vein using tuberculin syringes (3.0% EDTA dipotassium salt) for hematocrit, red blood cell count and hemoglobin determination. Mean corpuscular volume and mean corpuscular hemoglobin concentration were then calculated. Blood for glucose determination was obtained from the same fish, using heparinized syringes. Plasma was obtained for cortisol determination.

In the experimental phase 48 fish, with average weight of 105.73 ( 19.71 g, were randomly distributed in 24 40l-aquaria at a density of two fish/aquarium. The temperature was gradually reduced to 18.0 ( 0.5°C and fish were kept under this condition for 32 days and 11 days at 15.0 ( 0.5°C. At the end of the experimental period the same initial analyses were run.

Data were analyzed by two-way analysis using the general linear model procedure (SAS Institute, 1985) complemented by Scheffé and Tukey tests. Differences were considered significant at the 0.05 probability level.

Results

Red blood cells and hematocrit were significantly different from fish fed non-supplemented diet comparing with factorial before temperature stress. After stress, fish fed diet with no vitamin C supplementation showed difficulty to keep blood cells synthesis with 18.7% less red blood cells and 11.7% of hemoglobin. Fish fed supplemented diet showed significant increase in red blood cells and hematocrit after temperature stress. Vitamin C kept adequate blood values comparing initial and final values.

Fish fed diet supplemented with vitamin C showed higher liver concentration than the no-supplemented. Values higher than requirement (125.0mg) had also higher concentration. Comparing values at the beginning and at the end of stress it was observed that the absence and 125.0mg of vitamin C were not enough to maintain the minimum concentration after chronic temperature stress.

Fish fed no-supplemented diet showed the same cortisol concentration after stress. Comparing values before and after stress it was observed that 600 and 1200mg kg/diet vitamin C determine significant decrease in cortisol concentration. Glucose concentration neither after nor before stress was affected by nutrients test supplementation.

Conclusions

Absence of vitamin C in diets impair erythropoiesis and under stress condition determine immature cells liberation with lower capacity to carry oxygen and did not prepare fish to cope with stress; vitamin C above requirement shows to be efficient to mitigate stress and 600 mg kg/diet showed to be economic and physiologically sufficient to prepare fish to cope with temperature stress; lipid supplementation does not determine alterations in stress biochemical parameters.
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