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Introduction

Fish are normally exposed to rhythmic and abrupt changes in aquatic environments and can adaptively respond to such changes. Within suitable ranges of aquatic environments, optimal growth, reproductive activity and resistance against diseases are expected. On the other hand, it seems that acute changes in aquatic environments can act as stressors to fish and cause negative responses. Tolerance range to various stressors is variable among fish species Few studies have been conducted to clarify relationships between physiological responses and acute changes in aquatic environments. Nile tilapia, Oreochromis niloticus, is a commercially important fish species and thus it is worth evaluating the tolerance ranges to acute changes in aquatic environments in this species. The aim of the present study was to experimentally examine the physiological and the immune functions responses to possible acute changes in aquatic environments.

Materials and Methods

Nile tilapia (11.7 to 13.1 g in body weight) were collected from a pond near Sesoko Station, Tropical Biosphere Research Center, University of the Ryukyus, Okinawa, Japan, using a casting net. The fish were held in a fresh water tank with a filter and aeration system and fed daily with commercial pellet for tilapia. Eight fish were transferred to aquaria (60 liters) for least 2 weeks before the start of acute experimental trials The fish were held in a net for 5 min and then sampled at 0, 1, 3, 6, 12 and 24 h after netting. The fish were exposed for 6 hours to acute changes in temperature (from 19.9 to 23, 28 or 33oC), salinity (from 0 to 12 or 25 ppt) and water pH (from 7.9 to 4.0). Blood sample was collected from the caudal vasculature and plasma was obtained by centrifugation. Plasma concentrations of cortisol and immunoglobulin (IgM) were measured by ELISA. Lysozyme activity and glucose concentration in the plasma were determined by the methods of cell lysis and glucose oxidase, respectively. Hematocrit value was also determined. 

Results and Discussion

Netting the fish resulted in immediate increases in plasma concentrations of cortisol and glucose. They peaked at 6 h and then decreased to a basal level within 24 h. Similar results have been obtained after handling stress in fish (Barcellos et al., 1999). When the fish were exposed to acute changes in temperature, salinity and water pH, plasma concentrations of cortisol and glucose, increased significantly after 6 h exposure. No change in hematocrit value was observed in any experiments. These results suggest that acute changes in aquatic environments can stress the studied fish species In the temperature exposure experiment, a significance decrease in plasma cortisol levels was found in the fish exposed at 33oC, implying a physiological inadaptable temperature level. Plasma level of IgM, but not lysozyme activity, increased significantly with changes in temperatures, salinities and pH suggesting that, some immune system functions are affected by acute environmental changes.
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Figure 1. Acute aquatic environmental changes in plasma cortisol and glucose concentrations after 6h-exposure of the fish to acute changes in temperature (a), salinity (b) and water pH (c). Asterisks (*, ** and ***) show significant differences at P<0.05, 0.01 and 0.001, respective
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