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Introduction

The degradation of the environment by toxicants is not a local problem anymore, restricted to small areas, and today it assumes global proportions. The widespread use of synthetic detergents is responsible for a considerable increase of pollution in water bodies. The anionic surfactants are the most used in the world, and the presence of both hydrophobic and hydrophilic sites in the structure of this surfactants makes those molecules present some important properties such as: the tendency to concentrate at surface, the reduction of surface tension in the solution, and the formation of aggregates (micelles) (Abel, 1974), those characteristics play important roles in the manufacturing of many cleaning products, personal care products, and cosmetics. In Brazil, the use of surfactants began in the 50’s, and in the year of 1986 the estimated production of synthetic detergents was 450.000tons (Malagrino & Rocha, 1987). In the last years the use of synthetic detergents, in Brazil and in other countries, had  increasing and the increment of its consumption was one of the mains responsible by pollution of the freshwaters. The presence of surfactants was confirmed in water bodies of the state of São Paulo, by means of the reaction with methylene blue, and the concentrations reached levels of up to 6,71mg/l in some sites of the River Pinheiros after it passes by the city of São Paulo (Cetesb, 1977) Surfactants are recognized as acutely toxic to fish  in concentrations between 0,4 and 40mg/l, and the gill damage is the most obvious acute toxic effect of the surfactants (Abel, 1974). In this way, the aim of this work was to evaluate the toxic effect of two biodegradable surfactants, Sodium Dodecyl Sulafate (SDS) and Linear Alkylbenzene Sulphonate (LAS), on the morphology of the gill epithelium of the fish species Xiphophorus helleri.

Materials & Methods

Xiphophorus helleri (0,6-2,4g and 3,0-6,5cm of standart lenght) were obtained from State Aquarium of Itaquera, São Paulo-SP, and transported for the ponds of the Mackenzie Presbiterian University-UPM. The animals were acclimatized for about two weeks in a tank of 2.000 liters, and the male individuals were kept separate from the females. The fish were placed in glass chambers with capacity of 10 liters and exposed to the detergents at a concentration of 0.1 mg/l for 96 hours in static tests, normoxic conditions, and pH ranging between 5.5 to 6.0. Experiments were conducted in duplicates, and all tests consisted of two treatments (SDS and LAS), besides the control group, which were further separated by gender (males and females). Each group contained 10 individuals. Fish were sacrificed with benzocaine (1ml/l), and the gills were removed, fixed in Bouin’s solution, dehydrated in concentrations of alcohol, cleared with xilol and embedded in paraffin for microtome sectioning (5 (m). The sections were stained with Hematoxylin-Eosin and Mallory for optical microscopy examination.  

Results and Discussion

The results of the toxicity tests revealed a larger mortality of the animals exposed to SDS, even without presenting statistical differences among the treatments, in spite of that substance being considered less toxic than LAS. Morphological analyses of the gills revealed that animals exposed to LAS and SDS presented a thicker epithelium compared to control fish, with the greatest alterations found in animals exposed to the SDS (Fig.1). The action of LAS on the gill epithelium follows the damage pattern found in short-term exposure, with lamellae epithelium thicker than normal and hyperplasia between the secondary lamellaes, suggesting an edema. SDS induced hyperplasia, resulting in an almost total occlusion of the spaces between the secondary lamellae, giving the filament a compact appearance. Large spacings inside the lamellae were also observed, with invasion of leucocytes and disarrange of the pavement cells. In agreement with Rosety-Rodriguez et al (2002), hyperplasia and fusion of the secondary lamellae diminishes the amount of available gill surface area and offers a protective function against the injury caused for substances dissolved in the water to the animals. Despite the lower toxicity of LAS, the extent of damage induced by SDS in the gill epithelium was larger than those induced by LAS at the concentration of 0.1 mg/l. The morphological changes observed in the gill epithelium of the swordtails exposed to the LAS and SDS suggest the beginning of an inflammatory response of the tissue from the irritation induced by the detergents. This type of response is considered a physiological adjustment commonly found in animals exposed to a wide variety of stressful conditions, and those alterations in the morphology of gill epithelium may result in functional disorder of this organ with great impact on gas exchange and ionic status (Goss et al., 1998).
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Fig.1.(A) Light micrograph showing gill epithelium of control fish (x1000). (B) Light micrograph of gill epithelium from a fish sacrified after exposure to 0,1mg/l LAS (x1000). Note that the lamellae epithelium is thicker than normal. (C) Light micorgraph of gill epithelium from a fish sacrified after exposure to 0,1mg/l SDS (x1000). Note the almost total occlusion of the spaces between the secondary lamellae. All micrographs were stained with Hematoxilin-Eosin.
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