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Abstract

The aim of this work was to verify the effects of water soluble fraction (WSF) of diesel oil in histological features of pompanos fishes (Trachinotus sp.). The fishes were exposed to two concentrations of diesel WSF (2.5% and 7.5%), during 24 hours and 72 hours. The histological analysis showed increasing damages dose-dependents and time-dependents. The most commons alterations were hyperplasia of the lamellar epithelium, celular lifting, aneurysms and lamellar fusion. These alterations may play the role of organism defense, because these histological changes acts as a barrier that increase the distance between the toxicant and the bloodstream. However the alterations may be very harmful to the fish community, once they can impair the respiratory or the osmoregulatory systems, and therefore increasing the risk of disease and death of the fishes. 

Introduction

When we consider the marine regions, we can observer that the coastal regions are very touched by the human action. Tourism, transportation by a different kind of boats and the degradation of the coastal zones are responsible for the alterations of the marine community. 

Different kinds of organic pollutants can be find in the coastal regions, and one has been very important the last decades, is the hydrocarbons. The contamination by crude oil and by diesel oil are originated by spills or even others sources. Despite the fact that usually we cannot see spills of diesel, little and frequent accidents occurs and are very harmful to the coastal zone. The chronic pollution at the ports, bays and places with great ship movements or without a good water circulation are very representatives of this affected environment.

In the composition of the diesel oil, we have a large amount of the toxic and low fractions of the hydrocarbons. These fractions are usually very soluble in seawater and may act on the different organs and tissues of marine animals, especially on the  respiratory system of the fishes.

Fishes which are widely distributed in different habits are good indicators of the ambient health. In addition, many species are economically important for fishery communities. The low cost of maintenance and ready acceptance to the captivity make them suitable for the laboratory experiments (Bolis et al., 2001). Several parameters in fish health can be used as a sensitive indicator for the assessment of adverse aquatic pollutants effects. Numerous methods can be used to evaluation the water quality, and morphological, in special the histological, observations of the animal structures and its alterations can provide a good response (Bolis et al., 2001). 

Even not being specific the effect of toxic substances on the cellular structure, is detectable at very low concentrations. Histological analysis may be very useful to the experimental or environmental studies (Wester et al., 2002). 

The branchial system is very dynamic, and their cellular structure may respond in a short time to the environmental situations because they are in direct contact with the pollutant . The juvenile phase is often very sensitive to the environmental perturbations, and biological alterations at this life stage may produce damages at the population structure. This is very important, especially when we consider the species with economics value. In the Brazilian coast the genus, Trachinotus is fished all over the marine coast and have a good market price, so alterations in their population may affect the fisheries.

Therefore, the aim of this study is to verify the effects of the water-soluble fraction (WSF) of diesel oil, in the histology of gills of Trachinotus sp.

Material and Methods

The present work was conducted at Ubatuba, São Paulo State – Brazil, in the installations of Oceanographic Institute of São Paulo University. The fishes were collected in the summer, the best period for the catch of juveniles of pompanos. The capture was made by a beach seine, and after that, the fishes were acclimated in 500 l boxes for 7 days, with daily exchanged water. Fishes were allowed to feed once a day with commercial food. 

Afterward the fishes were removed to laboratory conditions, with controlled temperature of 21 oC, for 2 days before the experiments. The water-soluble fraction (WSF) of diesel oil was produced by the method described by Anderson et al. (1974), and than diluted at the chosen concentrations (2.5% and 7.5%).

The fishes were transfered to glass aquariums with 8 liters of total volume (marine water and WSF), with aeration.. After 24 and 72 hours fishes were sacrificed and had the gill removed. The gills were fixed in McDowell, included in historesin, cutted in sagital sections of m thickness and stained with Toluidin Blue and Fucsin. The material was photographed in a photomicroscope.

Results

The gill epithelium consisted of different cell types including pavement, mucous and pillar cells. Histological analysis permited observe that common damages, like lifting of the epithelium of the secondary lamellae, hyperplasia lamellar, fusion of adjacent secondary lamellae, edema of subepithelial space and tumors. There were not homogeneous gill damage: areas with severe damage were often directly beside healthy areas.

The photograph analysis of the gill material, show us an effect dose-relation, so in general, we can see a greater damage at the highest concentration and exposure time. The area covered by the damage epithelium increase when we compare the two concentrations of 24 hs. of exposure, and also, when the comparisons is made between the same concentration at different times (Fig. 1). 
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Figure. 1 – Gills alterations between the two different concentrations and different times. A) 2.5% of WSF in 24 hs exposition; B) 7.5% of WSF in 24 hs exposition; C) 2.5% of WSF in 72 hs exposition; and D) 7.5% of WSF in 72 hs exposition. (Toluidin & Fuscin, 128 x)

The alterations that we can find in the gills epithelium can be observed below (Fig. 2).
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Fig. 2. Histological sections of gills with the most important alterations: A) 2.5% of WSF, 24 hs exposure (560x); B) 7.5% of WSF, 24 hs exposure (560x); C) 7.5% of WSF, 72 hs exposure (960x) and D) 7.5% of WSF, 72 hs exposure (480x). Pl = primary lamellae; Sl = secondary lamellae; m = mucous cell; ec = epithelial cell; pi = pillar cell; an = aneurysm; he = hyperplasia epithelial; el = ephitelial lifting; t = tumour; es = epithelial separation; lf = lamellar fusion

Discussion

Analysis of the photos obtained with this preliminary study allow us to detect a gradual increase in the effects of the WSF of diesel oil in the histological structure of the gills of Trachinotus sp. The diesel oil is composed by a great variety of light elements, and their toxicity is reported in a large amount of literature.

Exposure to the polluted water is associated with the increase appearance of gill abnormalities, in most instances the literature conclude that this histological changes are symptomatic of physical or chemical stress and that such changes are not generally diagnostic of particular chemicals or mode of action (van den Heuvel et al., 2000).

Despite this fact, we can observe that the alterations are very close to that verified in others studies. Arellano et al. (1999), working with the effect of cooper in the Senegales Sole, concluded that certain alterations, like lifting, swelling and hyperplasia of the lamellar epithelium could serve as a defense function, because these histological changes could increase the distance across which waterborne irritants must diffuse to reach the bloodstream. Similar conclusion may be found in Karan et al. (1998), with carp exposed to copper sulfate; Poleksic and Karan (1999), with carp exposure at trifluralin; van den Heuvel et al. (2000), with yellow perch exposed to oil sands mining-associated waters and others. 

In general, we can observe that the great part of anthropogenic pollutants is responsible by similar alteration in the gill tissue. However, the acute spill and especially the chronic released of diesel oil may be very harmful to the fish community, since those cellular changes in a long time may induce a irreversible alteration, with damage to the respiratory and osmoregulatory systems. This may improve the risk of diseases and death of the animals.
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