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Introduction

Stressors activate the alarm responses in all physiological compartments and neuro-endocrine mediators are mobilised as a first response. The release of these mediators, mainly hormones generate physiological and metabolic changes that allow organisms to drive energy in order to cope with the stressor, at least at the short-term basis. When the stressor is chronic maladaptation may occur and it is known that one the  consequences of maladaptation is the depression or supression of immune mechanisms. Among the endocrine mediators, cortisol is released by interrenal cells in the head kidney of fish and induces multiple effects on the fish metabolism, energetics and osmoregulation. 

Regarding the effects of cortisol on the fish immune response, a number of authors have shown a variety of effects, but a clear role in the immuno-endocrine relationship has not been stated so far (Weyts et al., 1999; Holland et al., 2002).  Therefore, the present work attempts to clarify the role of cortisol in two type of responses: The structural changes, i.e., proliferation of Monocyte Adherent cells (MAP) in the head kidney and functional changes, i.e. the phagocytic activity and cytokine expression, specifically Tumor Necrosis Factor alpha. (TNF().

Methods

For these purposes the techniques used were the following: Cortisol measurements were performed in fish blood plasma by Radioinmmunoassay. Head kidney cell changes were assessed by a primary culture of monocyte-type leukocytes (Mackenzie et al., 2003). TNF( expression was determined by Northern blot and PCR and phagocytosis was assessed by flow cytometry.

Results and discussion

The results showed that when fish are injected with a bacterial Lipopolisaccharide (LPS) an increase in cortisol is induced, indicating that this is perceived as an stressor to the fish. Injection of cortisol induced a decrease in the number of MAP cells of the head kidney and this effect can be reverted by cortisol blockers. Additionally, cortisol is able to revert the phenotypic changes in these cells after LPS treatment.  

Regarding functional features, cortisol appears not to affect the phagocytic abilities nor apoptosis in these cells. The expression of  TNF( is affected by cortisol, thus showing a clear reduction when MAP cells are treated with cortisol in vitro.

The overall results suggest that cortisol produces partial suppressive changes in the immune responses studied. Therefore, cortisol would act as a modulator of the immune response rather than a suppressor. 

Acknowledgements

This work has been supported by the grant AGL2000-0349 (ministry of Science and Technology). 

References

Holland, J. W., T. G. Pottinger, et al. (2002). "Recombinant interleukin 1B activates the hypothalamic-pituitary-interrenal axis in rainbow trout, Oncorhynchus mykiss." J. Endocrinol. 175: 261-267.

Mackenzie, S., J. V. Planas, and Göetz, F.W. (2003). "LPS-stimulated expression of tumor necrosis factor-alpha mRNA in primary trout monocytes and in vitro differentiated macrophages." Develop. Comp. Immunol. 27: 393-400.

Weyts, F. A. A., N. Cohen, et al. (1999). "Interactions between the immune system and the hypothalamo-pituitary-interrenal axis in fish." Fish Shellfish Immunol. 9: 1-20.
PAGE  
20

