(#RXFE3B)
m X =2 g

% X B B Impact of Different Environmental Factors on Immuno and Endocrine responses in

the Nile tilapia Oreochromis niloticus
It is known that an aquatic environment influences various conditions of physiological and ecological aspects in fish. To date, however, few
studies have been conducted on the effects of acute and chronic changes in aquatic environment on physiological and immunological
functions in tropical fishes. Using the Nile tilapia, Oreochromis niloticus, which originates from African rivers and settles from freshwater to
brackish waters in the tropical and the subtropical area including Okinawa, physiological and immunological responses of this fish species to
various environmental changes were examined in the present study. Plasma levels of cortisol glucose, and hematocrit value were used as
parameters of stress responses. Plasma levels of immunoglobulin M (IgM) and lysozyme were measured as specific and non-specific defense
substances appearing in the blood circulation, respectively.
When the fish were left in a net for 5 min (net-handling), plasma levels of cortisol and glucose increased significantly at 6 and 12 h and
returned to the basal level at 24 h after net-handlling. The plasma level of lysozyme, but not that of IgM, increased significantly at 12 and 24
h after exposing the fish to net-handling. These results indicate that responses to stress occur rapidly within 6 h and that certain immune
parameters are affected by net-handling.
The fish were exposed to acute changes in different environments such as water temperature (19.9, 23, 28 and 33°C), environmental salinity
(0, 12 and 24 part per thousand; ppt), pH (8.4 and 4.0) and suspended red sediments (20, 200 and 2000mg/1) for 6 h. After the fish were
transferred to aquaria with the respective temperature, plasma cortisol and glucose concentrations increased with increasing temperature at
19.9, 23 and 28 oC and decreased at higher temperature at 33 oC. Similar results were found with plasma glucose concentration.
Hematocrit value decreased at higher temperature. On the other hand, IgM concentrations increased with increasing temperature, salinity and
low pH. Plasma lysozyme activity did not change by exposing the fish to all of the acute changes in aquatic environments. These results
suggest that the stress and immune system of tilapia change by acute changes in certain aquatic environment factors.

Effects of long-term exposure to different levels of water temperature, environmental salinity, pH and suspended red sediments on lysozyme
activity in the plasma of the Nile tilapia was also examined. When the fish were reared at different water temperatures (18.4, 23, 28 and 33
°C), plasma lysozyme activity increased at 28 °C after 2 and 4 weeks. A significant decrease in lysozyme activity was found in the fish reared
at 33 °C for 4 weeks. Fish reared at 24 ppt of environmental salinity for 2 and 4 weeks and 12 ppt for 4 weeks resulted in significant
increases in plasma lysozyme activity, suggesting that there is a range of water temperature and environmental salinity which affect the
amount of plasma lysozyme activity. Plasma lysozyme activity also significantly increased, when the fish were held in the environments of
acidic water at pH 4.0 as well as of suspended red sediments at 2000 mg/l for 2 weeks. Effect of various environmental factors on the
circulating IgM of Nile tilapia was also examined in the present study. For fish reared at 18.4,23 and 28 °C, IgM concentration in the plasma
increased with increased water temperature for 2 weeks. Rearing the fish at 33 °C resulted in a decrease in IgM concentration, suggesting that
the fish possess an appropriate thermal range for production of the specific immune substance. Plasma level of IgM increased significantly
with salinity at 12 and 24 ppt. Plasma IgM concentration did not change by exposing the fish to acidification at pH 4.0 and suspended red
sediments at 20, 200, and 2000 mg/l. These results suggest that certain immune substances fluctuate with changes in aquatic environments.

It is concluded that inadequately acute and chronic changes in aquatic environments becomes stressors against the fish and affect plasma
levels of certain immune substances. If the environmental changes are not lethal, Nile tilapia can tolerate in such environmental conditions.

On the contrary, once the fish have adapted to the surrounding environment, humoral defense substances are properly produced. As a result,

high resistance against diseases and increased growth rate and reproductive activity. Miriam Dominguez
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