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EXTENDED ABSTRACT ONLY-DO NOT CITE

The toxic effects of sub-lethal concentrations of Cu2+ on larvae have also been reported. Whole body Na+ and K+ contents of larvae significantly decreased following Cu2+ exposure up to 96 h with Ca2+ contents statistically significantly decreased for larval exposure times exceeding 72 h (Wu et al., 2003).

Besides, the Na+/K+-dependent adenosine triphosphatase (Na+-K+ ATPase) specific activity was found to be very sensitive in fish exposed to waterborne Cu2+ (Li et al. 1998; de Boeck et al., 2001). Exogenous cortisol has been demonstrated to induce a 14-65% increase gill Na+-K+-ATPase activity in tilapia, and has been found to significantly increase gill Na+-K+-ATPase activity in SW-adaptive fish (Mancera et al., 2002). Therefore, it may be expected that the role of increased usefulness to increase Na+-K+-ATPase activity may enhance resistance of copper challenge in larvae through administration of exogenous steroids. The present study was to approach the effects on copper resistance of exogenous steroids and the relationship between steroids, Na+-K+ ATPase and ionic homeostasis after challenge with copper toxicity in tilapia larvae (Oreochromis mossambicus).

Methods and Experiment Design

Tilapia larvae were reared with artificial feed containing 0 (control), 50 (low dose), 125 (middle dose) and 250 mg / kg (high dose) cortisol or progesterone for 10 days. On the day of feeding end, tilapia was collected and whole body Na＋-K＋-ATPase activation, cortisol levels and aldosterone was measured, or the larvae was exposed to 1 mg/L Cu2+ for 72 hr and the mortality was examined. In addition, per alive larva was for one sample and 5-8 samples were measured whole body of K+、Na+ and Ca2+ contents. 

Cortisol and aldosterone extracted from whole body of tilapia larvae with ether, and the final combined extract was reconstituted with 0.6 ml EIA assay buffer (PBSG) for ELISA (enzyme-linked immunosorbent assay) of cortisol or aldosterone. Whole body of K+、Na+ and Ca2+ contents were measured by atomic absorption spectrophotometer.

Results and Discussion

The results indicate both cortisol and progesterone significantly increased Na+-K+-ATPase, while only progesterone was able to increase the survival rates and whole body Na+, K+, and Ca2+ contents are retained for a prolonged period in larvae fish after Cu2. These effects of progesterone were clearer than cortisol. On the other hand, endogenous cortisol significantly increased after 10 days of exogenous administration of cortisol. While larvae aldosterone level increased, the cortisol content was not enhanced after 10 days of oral progesterone treatment. We suggest that in addition to progesterone involvement in copper resistant mechanisms in tilapia larvae by ion retention, and aldosterone effectively enhances this mechanism. 
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Fig. 1. Changes in mortality of tilapia larvae after Cu2＋ exposure (1 mg/L for 72 h ). Data (n=3) were compared with one way ANOVA using Dennett’s test analysis. * Indicate p <0.05.
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Fig 2. The Na+-K+-ATPase activation was compared. In tilapia larva after 10 days of treatment with steroids hormone (n = 3-5) Different superscripts indicate a significant difference among treatments (p < 0.05, ANOVA analysis with Tukey’s comparisons).
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