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Interpretations of feeding habit based only on the items of the gastrointestinal content can lead to erroneous conclusions because these items may be related to their availability in the environment and not due to the fish preference (Barbieri et al., 1994). Consequently, a study of the morphology of the gastrointestinal tract is also needed. The intestine of freshwater teleosts is important for osmoregulation, but intestinal absorption is not completely understood because most studies were done with starved specimens (Baldisserotto, 2003), and feeding changes ionic situation of rainbow trout intestine (Dabrowski et al., 1986). Therefore, the objective of the present work was to analyze some aspects of the morphology and chloride levels in the fluids of the gastrointestinal tract of three species of teleosts fish with different feeding habitats.

Methodology

Specimens of Hoplosternum littorale (omnivore, with preference for invertebrates) (n=6), Rhamdia quelen (omnivore, with preference for fish) (n=4), and Hoplias malabaricus (piscivore) (n=7) were collected with nets from ponds around the campus of the Universidade Federal de Santa Maria, in Southern Brazil. Fishes were transported to the Fish Physiology Laboratory and kept in aerated 250 L tanks for at most 2 h. Blood was collected from the caudal vein with heparinized 1-mL syringes, and centrifuged at 5,000 rpm for 5 min to separate plasma, which was stored at -20oC for analysis. Specimens were then sacrificed, weighed, measured, and digestive tract was dissected in stomach, anterior intestine (or pyloric ceca for H. malabaricus), medium (except H. littorale) and posterior intestine. The contents of these segments were collected separately and centrifuged at 7,000 rpm for 5 min to separate the fluid phase. The supernatant was stored in eppendorf tubes at -20oC for analysis. Intestinal quotient (IQ) was obtained by the equation: IQ = intestine length / body length. Digestive tract and liver were also weighed for determination of digestive somatic index (DSI = (digestive tract weight / body weight) x 100) and hepatic somatic index (HSI = (liver weight / body weight) x 100), respectively. Chloride concentration was measured according to Zall et al. (1956). Comparisons of parameters among the different species were made by one-way analysis of variance and Tukey test with the aid of the software Statistica 5.0. Minimum significance level was 95% (P(0.05).

Results

The intestinal quotient is significantly lower in the piscivore species (H. malabaricus) than in the other species (P < 0.05). There was no significant difference of the DSI and HSI among the species (table 1). 

Table 1 - Parameters of the different fish species studied. IQ – intestinal quotient; HSI - Hepatosomatic index ; DSI - Digestive somatic index. Means + 1 SD.

Species
IQ
HSI
DSI

Hoplosternum littorale
1.34 ( 0.07a
1.23 ( 0.39a
2.02 ( 0.66a

Rhamdia quelen
0.73 ( 0.17b
1.69 ( 1.07a 
3.94 ( 1.77a

Hoplias malabaricus
0.50 ( 0.06c
1.19 ( 0.39a
2.78 ( 0.64a

Means identified by different letters in the columns were significantly different (P < 0.05) as determined by ANOVA and Tukey test.

Plasma Cl- levels were not significantly different among species. However, plasma Cl- levels were higher than Cl- levels in the fluid phase of the stomach content in H. malabaricus and than Cl- levels in the fluid phase of all studied portions of digestive tract in H. littorale (P < 0.05). There was no significant difference on Cl- levels among plasma and intestinal fluid phase of R. quelen. Chloride levels in the fluid phase of the stomach content of H. littorale were higher than in H. malabaricus (P < 0.05). The fluid phase of the anterior intestine content was higher in R. quelen than in the other species (P < 0.05), but there was no significant difference on Cl- levels in the fluid phase of medium and posterior intestine contents of the studied species (table 2). 

Table 2 – Chloride levels (mEq/L) in different compartments of the studied species. Means + 1 SD.


H. littorale 
R. quelen
H. malabaricus

Plasma
100.61 ( 10.77a
90.40 (16.25a
91.21 ( 13.57a

Stomach
66.94 ( 25.77a*
-
31.11 ( 20.76b*

Pyloric ceca or anterior intestine 
47.76 ( 8.99a*
82.35 (16.64b
43.26 ( 13.17a

Medium intestine
-
52.02 (21.00a
72.50 ( 23.95a

Posterior intestine
26.89 ( 6.05a*
59.03 (40.89a
82.62 ( 63.87a

* significantly different from plasma in the same species (P < 0.05) as determined by one-way ANOVA and Tukey test

Means identified by different letters in the rows were significantly different (P < 0.05) as determined by ANOVA and Tukey test.

Conclusion

The obtained results showed that the IQ (but not DSI and HSI) can be an useful parameter to define the feeding habit. Moreover, Cl- levels in the gastrointestinal tract are affected by feeding habit, and these levels can be different from plasma, indicating that ionic levels of the gastrointestinal content must be considered on studies of intestinal absorption.  
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