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Introduction

The dissolved oxygen is important as an energy source for the ingested feed to be processed appropriately by metabolic path ways during oxygen assimilation. The need of oxygen varies between species. The oxygen level should always be higher than 5.00 mg/l to allow for a good performance. Low DO concentrations are normally the first limiting parameter of water quality for Nile tilapia growth in intensive system.

The DO concentration depends on the partial pressure of atmosphere oxygen, which varies according to altitude, temperature and dissolved substances. The partial reduction of oxygen pressure in the water leads to hypoxia (Baldisserotto, 2002). According to Freeman and Crapo (1982) it can determine the production of reactive oxygen species and antioxidants which will revert the stress condition.

Antioxidants are important in the molecule protection against oxidative damages. Vitamin E acts as a reactive oxygen species remover, protecting specially the unsaturated fatty acids of cell membrane. Selenium is an essential mineral for fish and it is present on glutathione peroxidase enzyme, which catalyzes the reaction that converts H2O2 in H2O. Blood is an excellent parameter for health eveluation in stress condition.

The aim of this research was to evaluate different levels of selenium and vitamin E supplementation and their interaction for Nile tilapia juveniles under hypoxia condition. 

Material and Methods

The research was carried out at Aquatic Organisms Nutrition Laboratory – AquaNutri – Veterinary and Animal Science College – UNESP – CAUNESP.

One hundred and ninety two sex reverted fingerlings, average weight of 3.48 ( 0.10 g, were randomly distributed in 32 300-l aquaria at a density of six fish/aquarium during 100 days of experimental period. The experiment was carried out in a factorial design 3 x 2, three vitamin E levels (100.0; 200.0 and 400.0 mg/kg) and 2 selenium levels (0.50 and 1.00 mg/kg), with four replicates each treatment, plus the absence of supplementation and 50.00 mg of vitamin E/kg and 0.25 mg of selenium/kg-1 diet were tested using a purified diet (albumin and gelatin). In this pre-experimental period fish were fed four times a day and dissolved oxygen was kept at 7.00 ( 1.00 mg O2D/15l.

After this period the feeding condition was the same but the DO was gradually reduced to approximately 1.00 ( 1.00 mg de DO/l leading to hypoxia. Blood samples were obtained from fish at the beginning and after six days of hypoxia.

Twelve fish per 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% anticoagulant) for hematocrit, red blood cell count and hemoglobin determination. The methodology for blood analyses was described by Jain (1986). After this determination mean corpuscular volume and mean corpuscular hemoglobin concentration were calculated.

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

Mean values for red blood cell, hematocrit, hemoglobin, mean corpuscular volume and mean corpuscular hemoglobin concentration were similar comparing the beginning and the end of experimental period, except for 1.00 mg of Se and 200.00 mg of vitamin E for red blood cells.

After six days of hypoxia significant difference between 200.00 and 400.00 mg for red blood cells was observed, comparing vitamin E levels. It was determined for hemoglobin that the supplementation level of 200.00 mg of vitamin E was significantly lower than 100.00 and 400.00 mg of vitamin E/kg-1 diet also after hypoxia. Both results were observed in 1.00 mg of selenium supplementation. Neither mean corpuscular value nor mean corpuscular hemoglobin concentration were significantly different in any contrast.

Conclusions

Supplementation of selenium and vitamin E did not affect hematological parameters after six days of hypoxia; the supplementation of 0.25 mg of selenium and 50.00 mg of vitamin E/kg-1 diet changed the erythrocytes values after stress condition; the hemoglobin concentration was affected by selenium supplementation in a concentration of 200.00 mg of vitamin E; the concentration of 1.92 mg OD/l, during six days, did not show oxidative stress in Nile tilapia, since there was no change in hematological parameters.
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