Changes in lipid peroxidation, superoxide dismutase and glutathione peroxidase activities in plasma and liver OF THE NEOTROPICAL FISH MATRINXÃ

(Brycon cephalus) exposed to different water pH
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EXTENDED ABSTRACT ONLY – DO NOT CITE

Brycon cephalus, locally known as matrinxã, is a freshwater migratory teleost tolerance to O2 and pH changes in water. In order to determine the levels of antioxidants and their effects on this fish after exposure to different water pH, enzymatic antioxidants and lipid peroxidation levels were analyzed in the plasma and liver.

Materials and Methods

Specimens of juvenile matrinxã, Brycon cephalus, weighing 133.59 g ( 44.83 (mean ( SD) were randomly divided in three groups. The water pH of each tank was maintained in the following pH: 3, 7 and 10. Fish were kept in each experimental condition for 24 hours after which blood samples were collected by puncture of the caudal vein puncture. The blood samples were then centrifuged and the plasma was isolated. After blood sampling, fish were killed by anesthetic overdose and the livers were dissected out.

Samples of liver used for enzymatic and lipid peroxidation determinations were homogenized in phosphate buffer (pH = 7.0) and centrifuged. The supernatants were removed to analysis. Supernatant and plasma were also taken for total protein determinations. Lipid peroxidation levels were measured using the thiobarbituric acid reactive substances test (TBARS) (Satoh, 1978) and by butyl hidroxytolueno (ferrous oxidation/xylenol orange method, termed FOX) (Jiang et al., 1991) methods. Glutathione peroxidase (GSH-Px) was assayed using phosphate buffer 0.4 M, pH 7.0, containing EDTA 0.4 M, H2O2, 1.125 M NaN3, and 0.15 M GSH (reduced form). The reagents were allowed to equilibrate and the reaction was then initiated by the addition of DTNB (2-nitrobenzoic acid) (Hafeman & Sunde, 1974). Superoxide dismutase (SOD) activity was determined based on the ability of the enzyme to inhibit the reduction of nitrobluetetrazolium (NBT) generated by hydroxilamine in alkaline solution. The assay was performed in Na2CO3 with EDTA. All data were expressed in units of SOD per milligram protein (Crouch et al., 1981).

Values are presented as mean ( SD. Statistical analysis was performed using paired, one-tailed Students t-test (P < 0.05).

Results and Discussion

In liver, SOD activity in pH 3 decreased and lipid peroxidation increased, showing that, in this tissue, SOD is not related to the maintenance of lipoperoxide concentration. However, in pH 10, there was an increase on the antioxidant enzymes (GSH-Px and SOD). The enzyme GSH-Px catalyses the conversion of hydrogen peroxide to water, thus it could reduce the tissue injury by removing the H2O2. SOD catalyses the destruction of superoxide radical by dismutation and H2O2 formation (Table I).

In plasma, both SOD and GSH-Px decreased at water pH 3 and 10. But, the formation of lipid peroxidation is greater at acid water pH (Table II).

Table I. Values of TBARS, FOX, GSH-Px, and SOD in the liver of Brycon cephalus exposed to pH 3, 7 and 10. Values are mean ( SD. b represents significant difference (P < 0.05) in relation to a.

	Liver
	pH 3
	pH 7
	pH 10

	TBARS
	158.13 ( 25.48 (7) b
	126.02 ( 24.36 (7) a
	160.50 ( 12.37 (7) b

	FOX
	0.86 ( 1.46 (6) b
	0.56 ( 0.12 (8) a
	0.83 ( 0.06 (7) b

	GSH-Px
	15.21 ( 4.82 (7)ab
	11.10 ( 4.26 (8) a
	18.22 ( 5.72 (7) b

	SOD
	20.39 ( 9.81 (6) a
	56.65 ( 9.64 (7) b
	53.63 ( 12.52 (6) b


Table II. Values of TBARS, FOX, GSH-Px, and SOD in the plasma of Brycon cephalus exposed to pH 3, 7 and 10. Values are mean ( SD. b represents significant difference (P < 0.05) in relation to a.

	Plasma
	pH 3
	pH 7
	pH 10

	TBARS
	520.21 ( 82.76 (8) b
	479.98 ( 71.33 (5)ab
	398.67 ( 43.99 (7) a

	FOX
	99.26 ( 15.71 (8)ab 
	107.32 ( 17.20 (6) b
	78.65 ( 14.50 (6) a

	GSH-Px
	6.05 ( 2.25 (8) a
	8.70 ( 2.06 (7) b
	4.69 ( 1.06 (7) a

	SOD
	184.03 ( 36.48 (8) a
	271.05 ( 43.53 (7) b
	197.28 ( 37.54 (7) a


These results showed that acid pH can cause more injuries in the body tissues of Brycon cephalus than basic pH, and there is an oxidative stress response to maintain the balance of the organism under those pH changes.
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