EFFECTIVENESS OF AQUI-S( AND CLOVE OIL ANESTHESIA IN SUPPRESSING THE STRESS RESPONSE IN RAINBOW TROUT
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Introduction

Clove oil and its derivatives (eugenol and iso-eugenol) have become popular fish anesthetics due to their low cost and apparent safety to both fish and humans. Aqui-S(, a commerical formulation of iso-eugenol, is approved for use on food fish in Australia and New Zealand with no withdrawl period (Stehly and Gingerich, 1999). Neither clove oil or Aqui-S(  have regulatory approval for use on food fish in North America at present (US FDA, 2002), however both are being used in research and field applications. There have been a number of studies on the efficacy of different doses of clove oil and Aqui-S(  with various fish species, however there are conflicting reports on the stress effects of these fish anesthetics (Davidson et al., 2000; Iversen et al., 2003). The purpose of this study was to determine whether pre-treatment with clove oil and Aqui-S( was effective in blocking the stress response in rainbow trout (Oncorhynchus mykiss).

Methods

The experimental protocol used to determine the modulating effect of clove oil and Aqui-S(  anaesthesia on the stress response generally followed the procedure described by Thomas and Robertson (1991). Rainbow trout were anesthetized with immobilizing doses (clove oil: 20 – 200 mg/L, Aqui-S(: 20- 60 mg/L) prior to a 1 min dipnet stress and were sampled for plasma cortisol and glucose levels at 15 and 60 min after the stressor was applied. For comparison, similar trials were conducted with doses of MS-222 (100 mg/L) and metomidate (5 mg/L) that have been shown to suppress the stress-induced increase in plasma cortisol and glucose (Thomas and Robertson. 1991; Olsen et al. 1995). Fish sampled directly from tanks and not exposed to a stressor, and fish exposed to a stressor without pretreatment with anesthetic were used as negative and positive controls, respectively.

Results and Conclusions

Plasma cortisol (5 - 10 ng/mL) and glucose (60 - 70 mg/dL) levels in control fish were similar to baseline values of these variables reported for rainbow trout. Fish that were not pretreated with anesthetic (non-dosed) prior to the 1-min handling stressor had significantly (P<0.05) elevated plasma cortisol (140 - 280 ng/ML) and glucose (100 - 130 mg/dL) levels, again consistent with values reported in the literature for this type and duration of disturbance.

Pre-treatment with clove oil at concentrations of 20, 40, 80, 120, 160 and 200 mg/L resulted in plasma cortisol and glucose levels that were significantly higher than the controls and not significantly lower than the non-dosed fish. An exception was observed in the 80 mg/L treatment at 15 min, where plasma cortisol and glucose were significantly reduced compared to the non-dosed fish. The highest values were observed at 120, 160 and 200 mg/L.

Pretreatment with Aqui-S( at concentrations of 20, 40 and 60 mg/L also resulted in plasma cortisol and glucose levels that were significantly elevated over the controls and not significantly different than the non-dosed fish.

Pretreatment with MS-222 and metomidate resulted in plasma cortisol and glucose levels that were signficicantly lower than non-dosed fish and not significantly higher than the controls. This is in agreement with previous studies that have shown suppression of the stress response with these two anesthetics. Metomidate prevents the cortisol response to stressors by blocking the actions of ACTH at the level of the interrenal gland, while the suppressive effects of MS-222 are thought to occur in the CNS, with the blockage of sensory information to the hypothalamus. 

The results of this study indicate that clove oil and Aqui-S( were generally not effective in suppressing the stress response in rainbow trout, compared to anesthetics such as MS-222 and metomidate. Therefore, while clove oil and Aqui-S( are effective in immobilizing fish, they may not be as efficacious when the primary goal is to minimize physiological stress. Furthermore, the mechanisms by which clove oil and Aqui-S( anesthetize fish and how they interact with the H-P-I system are not well understood, and require further study.
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