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Most of Brazilian freshwaters are soft and ion-poor and fish that inhabit such environments are expected to show compensatory adjustments in the gill’s ionic transport or water permeability which may involve morphological changes of gill epithelial cells.

Teleost fish as well as the terrestrial vertebrates has two major messenger systems: the hypothalamic-pituitary-interrenal (HPI) axis and the brain-sympathetic-chromaffin cell (BSC) axis (Donaldson, 1981) that respond to internal or external challenge. Cortisol is the end product of the HPI-axis and the catecholamines (CA) secretion are the result of activation of BSC-axis. The main functions of both messenger systems are energy mobilization by stimulating the release of energy substrates into circulation and increasing the oxygen uptake by the gills and transfer to blood (Mazeaud and Mazeaud, 1981; Randall and Perry, 1992). Conversely, the increase of the circulating CA level during stress, increases gill permeability to ion and water fluxes, causing osmotic and ionic disruption in fish (Randall and Perry, 1992). Cortisol counteracts the osmotic disruption caused by CAs (Wendelaar Bonga, 1997).

The main purpose of this study was to investigate the effects exogenous cortisol on the ion challenge of traíra, H. malabaricus.

Mature male and female of Hoplias malabaricus (Wt = 200 to 450 g) were collected in the Mogi-Guaçu basin, São Paulo Brazil and kept in aquariums supplied with continuously flowing aerated at 25 ± 1oC for 1 month. Cortisol injected groups (a single cortisol injection of 50 mg/kg body weight ip) and control (no cortisol-injected) groups (n = 12 in each group) were kept in deionized water during 24 h and 48 h and control water (having the same Na+, Ca2+ and Cl- concentration as the acclimation water). Twenty-four hours before the experiments the ventral vein of fish were canullated and hemisuccinated-cortisol (Sigma) emulsified in mixed-cereal oil (5mg/mL per gram body weight) were injected intraperitoneally. Blood samples were taken at 0 (before exposure to deionized water) and 4, 6, 12 and 24 h of exposure. Blood cells and plasma was separated by centrifugation and stored at - 20oC until analyses.

Plasma osmolality, ions (Na+, K+ and Cl-) and cortisol concentration were determined. In all experiments, differences among groups were assessed by means of one-way analysis of variance (ANOVA) and the significance of differences between values was tested with the Dunett’s Multiple Comparison Test or the Kruskal-Wallis rank sum test. Statistical significance was accepted at P < 0.05.

No change was found in plasma cortisol of no cortisol-injected groups. The changes in the plasma osmolality, ions and cortisol of cortisol injected groups 24 and 48 h after cortisol injection are shown in Table 1 and Figure 1. 

The increase of plasma cortisol may have resulted from sympathetic or parasympathetic activation (Randall and Perry, 1992; Gamperl et al, 1994). The cortisol response to control water or deionized water was not abolished in cortisol-injected H. malabaricus indicating an activation of HPI-axis.

Table 1. Plasma ion concentration (mean ± S.E.M.) of cortisol-injected and control groups of H. malabaricus (n = 12 in each group) exposed to deionized water (DW) and control water. + = P <0.05; +++ = P <0.001 indicate significant difference from t = 0 in every treatments. * P <0.05; ***: P <0.001 indicate significant difference between controls and cortisol-injected groups. 

	Ions
	Time (hours)


	
	0
	4
	6
	12
	24

	
	Control Water group

	Na+
	117.1±1.5
	118.6±3.0
	116.2±2.3
	118.4±1.6
	118.8±3.1

	K+
	1.91±0.1
	1.8±0.2.0
	1.97±0.1
	2.25±0.1
	1.79±0.1

	Cl-
	138.0±6.9
	137.1±4.8
	144.1±7.5
	149.4±12.4
	143.4±7.1

	
	Deionized Water group (24h exposure)

	Na+
	150.1±10.6
	137.0±2.9
	135.9±3.1
	135.3±2.7
	139.2±2.9

	K+
	3.25±0.2
	2.69±0.2
	2.68±0.1
	2.67±0.2
	3.36±0.4

	Cl-
	127.0±4.2
	140.3±9.1
	133.5±6.4
	121.9±5.3
	123.8±3.6

	
	Deionized Water (48h exposure)

	Na+
	139.8±1.7
	135.2±3.0
	135.4±2.8
	133.5±3.3
	133.8±2.8

	K+
	3.22±0.2
	3.02±0.3
	2.99±0.2
	2.94±0.2
	3.14±0.2

	Cl-
	159.5±4.4
	170.8±9.7
	166.3±5.7
	156.0±4.2
	147.1±6.7

	
	Control Water cortisol-injected 

	Na+
	131.2±12.5
	134.8±1.5
	140.0±9.1
	128.8±3.3
	128.8±3.3

	K+
	3.59±0.2

(***)
	3.68±0.3

(**)
	3.97±0.4

(***)
	3.46±0.3
	3.46±0.3

(***)

	Cl-
	141.9±4.04
	163.6±10.3
	176.8±8.73
	139.1±5.6
	149.39±8.0

	
	Deionized Water (24h exposure)cortisol-injected 

	Na+
	139.8±5.7
	144.6±12.4
	133.0±3.1
	123.8±3.3
	130.5±2.5

	K+
	3.04±0.1
	2.91±0.5
	3.09±0.3
	3.16±0.3
	3.35±0.2

	Cl-
	133.5±6.4
	146.5±3.3
	161.4±8.3
	155.0±6.4
	151.4±4.8

	
	Deionized Water (48h exposure)cortisol-injected 

	Na+
	120.5±4.2

(*)
	120.4±3.7

(++)
	112.2±7.6

(++)
	118.4±2.9

(++)
	122.8±3.3

(+)

	K+
	2.72±0.2
	2.46±0.1
	2.28±0.2
	2.66±0.1
	3.17±0.4

	Cl-
	138.2±4.2
	153.5±5.3
	148.6±4.3
	147.1±2.4
	162.5±7.2
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Figure 1. Changes in plasma cortisol (mean ± S.E.M.) of cortisol-injected (CI) and control (C) groups of H. malabaricus (n = 12 in each group) exposed to deionized water (DW) and control water (CW). *: P <0.05; ***: P <0.001 indicate significant difference between C and CI groups. 
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