Digestive enzymes of some teleosts of the amazon with different feeding habits
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Introduction

The Amazon region presents a wide variety of aquatic environments that shelter an ichthyofauna richer than that of any other river system, as well as a great amount of food sources. Food preferences were established in the process of adaptive radiation and colonization of these different habitats. The ability of fishes to use such nutrient variety depends on the synthesis of appropriate digestive enzymes. Digestive enzyme profile is a clue to understand feeding ecology and digestive process. In the present study, the activities of non-specific protease, lipase, amylase and maltase of the alimentary tract of eight teleost species from four different orders have been reported. An attempt is made to correlate the enzyme activities with their feeding habits.

Material and Methods

I) Collection of samples

Fishes of eight teleost species from four different Orders and with different feeding habits (Table 1) were collected in Anavilhanas archipelago at Negro River at 2º 43’S and 60º 45’W during an expedition aboard of INPA’s Research Vessel Amanaí II in December, 1999. The fishes were caught with a small-mesh gill net and killed by a head blow and punched the spinal cord immediately after capture. The digestive tracts were individually weighed and frozen at -70(C until their use for enzyme analyses. 

Table 1. Weight, length, and feeding habits of the studied species.

	Species
	Weight 

(g)
	Length 

(cm)
	Feeding habit

	Osteoglossiformes
	
	
	

	Osteoglossidae
	
	
	

	Osteoglossum bicirrhosum (9)
	852.7 ( 263.7
	50.3 ( 4.2
	Omnivore

	Characiformes
	
	
	

	Prochilodontidae
	
	
	

	Semaprochilodus taeniurus (64)
	311.2 ( 127.9
	22.6 (  2.9
	Detritivore

	Semaprochilodus insignis (18)
	259.4 ( 65.6
	20.5 ( 1.7
	Detritivore

	Serrasalmidae
	
	
	

	Metynnis hypsauchen (65)
	88.2 ( 28.4
	12.2 ( 1.3
	Omnivore

	Siluriformes
	
	
	

	Pimelodidae
	
	
	

	Phractocephalus hemioliopterus (7)
	1404.2 ( 337.9
	38.9 ( 2.7
	Omnivore

	Perciformes
	
	
	

	Cichlidae
	
	
	

	Geophagus aff. altifrons (79)
	219.5 ( 47.4
	19.0 ( 1.9
	Omnivore

	Cichla temensis (9)
	379.4 ( 91.6
	27.0 ( 2.8
	Piscivore

	Cichla monoculus (21)
	379.5 ( 81.2
	26.1 ( 1.7
	Piscivore


II) Preparation of enzyme extracts

The preparation of enzyme extracts was carried out at 4(C. The digestive tracts of each fish were homogenized in 0.02M-phosphate buffer (1:0.5 w/v) at pH 7.0. Homogenates were centrifuged for 15 minutes at 15,000 rpm. The supernatants were taken for enzyme assay. The protein content was estimated using a commercial protein-test Kit (Doles®).

III) Enzyme assay

Amylase activity was measured according Caraway (1959), using amylase-test kit (Doles®). Maltase activity was assayed by glucose oxidase method (Dahlquist, 1961), lipase was assayed using lipase test kit (In vitro®) and protease activity was measured using azocasein as substrate according García-Carreño (1992). Specific activities are expressed in µmol of hydrolyzed substrate per min and expressed per g of protein (U/g protein). 

IV) Statistical Analysis 

All data were subjected to one-way analysis of variance. Differences among the group of means were analyzed for significance by Tuckey’s multiple range test. P(0.05 was considered statistically significant. Results are shown as mean(SEM. 

Results and discussion

As general rule both proteolytic and amylolytic activities are related to the feeding habit. Usually protease content of carnivorous fish is higher than omnivorous and carbohydrase activities in omnivorous is higher than piscivorous (Kuz`mina, 1996). In this study, these relationships were not found (Figure 1). The piscivorous fishes showed lower proteolytic activities and their amylolytic enzymes were not different from other studied groups and from the omnivore O. bicirrhosum that showed the highest proteolytic activity.
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Figure 1. Specific enzymes activities of amylase, maltase, lipase and non-specific protease in some teleosts of the Amazon with different feeding habits. Different letters stand for statistical differences (p< 0.05).

Semaprochilodus taeniurus, a detritivorous fish, showed higher maltase and lipase activities than other species, including its congener S. insignis that, in its turn, showed the highest amylase activity. We suppose that high carbohydrases and lipase activity in these species are an adaptation to extract high energy levels from detritus, a poor nutrient source. This adaptation may be specie-specific. The occurrence of lipase higher than amylase activity suggest that fat is more important than carbohydrate as energy source for all groups. 

Many factors other than feeding habit can influence enzymes activities in fishes. Among these factors are, for example, the degree of gut stuffing, the nutritional condition, the age, the structural complexity of substrates, the temperature and circadian and seasonal physiological rhythms. Also, as state elsewhere (Val and Almeida-Val, 1995) the fishes of the Amazon are opportunistic as regard as their feeding habit, what may strongly influence their digestive enzyme profile. More studies are needed before we can draw a clear picture of this issue. 

Acknowledgements

This work was supported by National Institute for Research in the Amazon (INPA) and The National Research Council of Brazil (CNPq), K.L.V. and C.A.C.P. are recipients of fellowships from CNPq/Brasil. 

References

Caraway, W.T. 1959. A stable starch substrate for the determination of Amylase in serum and other body fluids. Amer. J. Clin. Path. 32(1): 97-99.

García-Carreño, F.L. 1992. Protease inhibition in theory and practice. Biotechnol. Educ., 3:145-150

Dahlqvist, A. 1961. Determination of maltase and isomaltase activities with a Glucose-Oxidase Reagent. J. Biochem., 80:547-551.

Kuz`mina, V.V. 1996. Influence of age on digestive enzyme activity in some freshwater teleosts. Aquaculture, 148: 25-37.

Val, A.L. and Almeida-Val, V.M.F. 1995. Fishes of the Amazon and their Environment. Physiological and biochemical features. Heidelberg, Springer Verlag.







PAGE  
149

