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Abstract
It has been suggested to use the extracts of S. adstringens, S. poliphylium and Eugenia dysenterica, to control the vector snails of schistosomiasis. In this work were used the guppies to evaluate the effects of these plants extracts (20-60ppm) in the acquatic environment. The fishes showed increased lipids droplets in the hepatocytes, damage of junctional complex of intestine epithelia, swollen of blood vessels in the gills and death within 2h of exposition. The bioactive substances containing in these plants are highly toxic with acute effect to the aquatic organisms and their releasing into to the water should be carefully controlled.

Background

“True-Barbatimão” (Stryphodendrum adstringens-SA), “Barbatimão” (Stryphodendrum poliphylium-SP) and “cagaita” (Eugenia dysenterica-ED) are native plants widely distribute in the Goias woodsy pasture. These local people use these plants as edible fruits with anti-inflammatory or abortifacient agents (Silva et al, 2003) and more recently, was reported as potential molluscicides (Bezerra et al., 2002). Although generally harmless to humans, some snails, most notably of the genera Biomphalaria, Bullinus or Oncomelania, are directly implicated in the transmission of schistosomiasis (bilharzia), the endemic disease affecting more than 200 million people. Therefore, great effort has been made to find an efficient and cheaper way to control either the parasite and the vector snails. The use of plants with molluscicidal properties could be a simple, inexpensive and accessible technology for focal control of the snail vector (Marston and Hottestmann, 1985). In the present work, it was aimed to characterize the main active compound of bulk extracts of SA, SP and ED and than evaluate the toxicity of these plants extracts in the aquatic animals. The dosage and time-dependant effects were evaluated with guppies (Poecillia vivipara).

Material and Methods

Plant extracts

The leaf and bark of ASP, SA and ED growing in the Goias woodsy pasture were collected and after air-dried they percolated with 95% EtOH. After evaporation of the EtOH the bulk extracts were lyophilized. Samples of these extracts were evaluated by high-pressure liquid chromatography (HPLC) in standard procedure to identify the major plant derived chemical compounds.   

Experimental procedures

Guppies collected from clean lakes and small rivers are routinely reared in our laboratory. Forty-five specimens of these aclimated fishes were randomly chosen and separated in 9 small tanks suplied with fresh tap water and fed with commercial food for fish. The lyophilized extracts of SA, SP and ED were previously diluted in destilled water and than added into the tank in a final concentration of 20, 40 and 60 ppm for dosage evaluations and 20 ppm for time-effect evaluation. The control groups were kept in a tank without addition of extracts. From each experimental group, the fishes were sacrificed to collect the gills, liver and intestine for historesin or Spurr resin embedding. The 2 (m thick historesin sections were processed for PAS, Alcian blue (AB) pH 0.5 and 2.5 staining. The ultra-thin sections of Spurr-embedded samples were analyzed in transmission electron microscopy.

Results and Discussion

The HPLC analyses showed the tannins (Fig 1) as the main compound of the alcoholic extracts from the three plants used. 
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The effects of these extracts on guppies are very strong and acute since both the 20ppm extracts of SA and SP killed all the animals within 2hs of exposition. The toxic effects of ED are not so strong, since the animals survive over than 24h of exposition at 20 ppm, but at 60ppm all the animal dead after 2h. The PAS and AB pH 2.5 histochemistry showed increased reaction in the gill’s mucous cells and intestine’s goblet cells if compared to the control groups, suggesting increased mucous secretion as response against astringent action of tannins. 
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The ultrastructural evaluation showed lost of cell junctions followed by cell disruption in the epithelia with swollen of gill’s blood vessels (Fig 2a). The hepatocytes lost their glycogen contents and increased the lipid droplets (Fig 2b). These results clearly showed the strong cytotoxic effects on epithelial cells that took contact with toxic compounds, but the effects were not confined at epithelial level, since the hepatocytes were also affected. Therefore, the differences of lethal effect between AS/AP and ED cannot be attributed to the tannin only. The complex compositions of the plant extracts and their combined effects seem to be more or less lethal to fishes used in this experiment. Further and fine evaluation of these bulk extracts should be performed to determine precisely the compositions. However, based on the data of the present experiments, it is not recommendable to use the bulk extracts of these plants to release in the aquatic environment. Actually the 20 ppm concentration of AP, AS and ED extracts could act as good bioactive molluscicida but they are also harmful and lethal to other acquatic organisms.
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