Growth and hematological changes on Brycon cephalus after continuous exercise training
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EXTENDED ABSTRACT ONLY – DO NOT CITE

Fish can swim against a water current and this forced exercise as known as training. Many variables can change following training, like growth rate and food ration.

Generally favorable swimming speeds leads to increased growth. Appetite is stimulated by swimming and fish consume more food. Thus although this body activity itself demands more energy, a unit mass of growth is achieved with a lower amount of food, and the mass gain is achieved faster. Much of the energy savings is due to the ram ventilation in the exercising fish, showed by many others factors involved such as stocking density, aggression and hormonal levels. Trained fish generally show decreased aggression and hierarchies, resulting in increased food for the subordinated fish, decreasing differences in size range (Davison, 1989).

Material and Methods

Juvenile specimens of matrinxã, Brycon cephalus, weighing about 25 g, were collected at the Águas Claras Fish Farm (Mococa, SP) and transported to laboratory (Laboratory of Zoophysiology and Comparative Biochemistry, Federal University of São Carlos, São Carlos, SP, Brazil), where fish were kept in 500 L holding tanks supplied with dechlorinated normoxic water (PwO2 > 130 mmHg) at 25 oC. Fish were fed ad libitum once a day with commercial fish pellets with 35% of crude protein. They were randomly divided in two groups: Untrained (n = 10), and Trained (n = 10). Fish of Trained groups were maintained under a swimming speed of 20 cm.s-1, 24 h a day, for 60 and 90 days. Untrained group was maintained in a tank without water current (without exercise), for the same period.

After the periods mentioned above, blood samples were taken in order to determine the following hematological parameters: hematocrit (Hct), blood hemoglobin concentration (Hb), red blood cells count (RBCC). Mean cell volume (MCV), mean cell hemoglobin (MCH) and mean cell hemoglobin concentration (MCHC) were calculated based on hematological parameters. Biometric parameters such as body weight (Wt), total (Lt) and standard  (Ls) lengths, body height and width were also measured. After blood sampling and biometric measurements, fish were killed and the carcasses, free of viscera, were weighted.

Values are presented as mean ( SD. Significant differences were tested by analysis of variance (ANOVA) followed by Bartlett’s test for homogeneity of variance. Significant differences were considered at P < 0.05.

Results

Trained fish showed significantly higher biometric values when compared to the untrained group (Figure 1). In general, trained groups showed similar results on biometry, in both experimental time 60 and 90 days.
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Figurel. Changes on biometry of Brycon cephalus in Trained [ and 2 Unirained
groups. Values are mean + SD (n=8). * mean significant difference between Trained
and Untrained group of same period. b represents significant difference (P < 0.05) in
relation to a and d represents significant difference (P < 0.05) in relation to .
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Figure 2. Hematological changes of Brycon cephalus in Trained
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and 7 Untrained

groups Values are mean + SD (n=8). * mean significant difference between Trained
and Untrained group of the same period. b represents significant difference (P < 0.05)
in relation to aand d represents significant difference (P < 0.05) in relation to c.




The hematocrit values of fish maintained for 90 days under exercise condition were significantly higher than those kept for 60 days (Figure 2). Moreover, fish trained for 90 days showed higher hematocrit value than the untrained fish. When compared to the untrained group, hemoglobin concentration was significantly higher only in the group trained for 90 days. The increase in hematocrit was due to an increase in red blood cells volume. Consequently, fish kept for 90 days under exercise showed lower values of hemoglobin concentration in individual red blood cell (MCHC).

Discussion

Chronic exercise increased hematocrit and hemoglobin concentration, probably due to a better O2 carrying capacity. Trained fish showed lower MCHC. However, this decreased hemoglobin concentration per cell was enough to maintain their normal hematological condition. These results indicate that exercise can stimulate appetite of trained Brycon cephalus. Moreover, the O2 carrying capacity was increased, the assimilation of nutrients by the swimming muscles was improved and, consequently, fish grew faster, as suggested by Davison (1989; 1997).
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