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Abstract

Snakehead (Channa striata), a freshwater stenohaline fish, is capable of living in natural water
sources with salinity fluctuation and osmotic stress despite unclear osmoregulatory mechanism.
Herein, the acute effect of salinity changes on prolactin level and its receptor expression in
osmoregulatory organs including blood chemistry were investigated by transferring snakehead
fish into water with various salinities of 2, 5, 10, 15, 20 and 35 per mill (%o) for 1 h. It was found
that fish could survive for 1 h in < 20%o, but not 35%o salinity. The plasma osmolality and ionic
concentrations increased positively with environment salinities. Exposure to hyperosmotic
condition (10, 15, 20%o. salinities) was found to elevate plasma cortisol and glucose levels, while
inducing muscle dehydration. Plasma prolactin level decreased in 20%.. The relative
expressions of prolactin receptor of saltwater-treated group to freshwater group in gill, kidney
and esophagus were <1. We also demonstrated time-dependent responses in fish after being
transferred from fresh water (0%o) to salt water (10%.), FW—SW and vice versa. In FW—SW,
the plasma cortisol level, which was indicative of stress response, was rapidly increased
together with increases plasma glucose and lactate levels. Interestingly, the plasma cortisol
returned to the baseline after prolonged exposure, followed by the second peak that was
postulated to enhance the Na'/K -ATPase activity. Prolong exposure fish caused prolactin level
dropped at the end of the experiment when compare to FW—FW. The expression of prolactin
receptor was also down in all osmoregulatory organs. Moreover, SW—FW also led to transient
increases in glucose and cortisol levels. The plasma prolactin unchanged, however its receptor
was up regulated in all osmoregulatory organs. Although the plasma osmolality was decreased
in SW—FW, Na'/K -ATPase activity was not altered compared to SW-adapted fish. It could be
concluded that salinity change, especially FW—SW, induced a stress response and hence
cortisol release, which might, in turn, help increase plasma glucose and lactate to energize
Na'/K'-ATPase to maintain ion concentrations in the body fluid.
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