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Urinary bladder and kidney play an important role on freshwater teleost osmoregulation because the kidney eliminates the excess of water that enters the fish by osmosis, and the urinary bladder reabsorbs ions. In addition, it is known that water pH can change the ionic equilibrium of teleosts, but the role of kidney and urinary bladder in this process has not been studied yet. Therefore, the aim of the present study was to analyze the effect of the transference to different water pH on the urinary excretion of silver catfish (Rhamdia quelen). 

Methodology

Silver catfish specimens (20-30 cm) were previously adapted for one week in continuously aerated 250 L freshwater tanks (22oC, pH 7.5, water hardness 30 mg/L CaCO3). Fish were anaesthetized with clove oil (32 mg/L) and the urinary bladder cannulated. After, fish were transferred to a 2 L chamber with continuous water flow furnished by an immersion pump. Fish were exposed to pH 7.5, 4.0, 5.0, 8.0, or 9.0. Water pH was lowered with 10% sulfuric acid and increased with 10% NaOH. Urine was collected throughout four days, and within this period fish were fasting. Urine pH was measured with a Hanna pHmeter and after samples were frozen at -20oC for posterior analysis of Cl- and ammonia concentrations. Chloride concentration was measured according to Zall et al. (1956) and ammonia following the technique of Verdouw et al. (1978). Correlations between water pH and urine pH, Cl- or ammonia concentration were made with the software Bioestat 2.0.

Results

There was a significant decrease on the urinary excretion of ammonia and Cl- with the increase of silver catfish weight. There was also a significant decrease on urinary ammonia excretion with increase of water pH (figure 1), but there was no significant correlation between water pH and urinary Cl- concentration. Correlation between amount of excreted Cl- by urine volume was significant in all studied water pHs (increase of urinary Cl- excretion with increase of urine volume), but amount of excreted ammonia by urine volume showed a good correlation only at water pH 4.0, 5.0 and 7.5 (r2 around 0.8). The increase of water pH also increased significantly urine pH (figure 2). 
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Figure 1 – Urinary ammonia excretion as a function of water pH. The following equation was fitted to the data: y = 11.80 – 0.740x   r2 = 0.771 Where y = urinary ammonia excretion (mg/L) and x = water pH
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Figure 2 - Urine pH as a function of water pH (urine from fish exposed for 32-48 h to the experimental pH). The following equation was fitted to the data: y = 5.87 – 0.163x   r2 = 0.870 Where y = urine pH and x = water pH

Conclusion

The decrease of Cl- and ammonia urinary excretion with increase of silver catfish weight might be related to the fact that larger fish present lower metabolism, and therefore urinary excretion decreases. It can also be concluded that urinary excretion in silver catfish is changed by water pH, indicating that kidney and urinary bladder could participate on the adaptation of silver catfish to acidic or alkaline environments. 
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