Effect of deltamethrin on Calcium ions regulating glands in fresh water fish Heteropneustis fossilis
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Abstract: Today, pyrethroids have attracted our interest as they have potent insecticidal properties and practically non-toxic to most non-target animals especially mammals. However pyrethroids seem to be toxic to the aquatic beneficial animals due to their lipophilicity and high rate of gills absorption. In this study we have evaluated the toxic effect of deltamethrin on the calcium regulating endocrine glands such as Corpuscles of Stannius, Ultimobranchial and Prolactin glands. Deltamethrin causes severe changes in the glands exposed to lower concentration (0.085 mg/L) and higher concentration (0.17 mg/L), which leads to the distribution of regulation of calcium ions in fresh water fish. The Ultimobranchial gland exhibited mild histological changes at lower concentration of deltamethrin and decrease in the staining response of the cytoplasm of Ultimobranchial gland have been noticed. The nuclear volume of these cells slightly decreased, when fish were exposed higher concentration of deltamethrin. Moreover the nuclear volume exhibited further decrease with degeneration and vacuolation in the cells. When subjected to aldehyde fuchsin (AF) stain, the Corpuscles of Stannius exhibits two cell types AF-positive and AF-negative. Mild changes were observed with lower concentration (0.085 mg/L). At the higher concentration severe changes were observed with increase in granulation, vacuolation and degeneration of cell membrane. At sub-cellular level decrease in mitochondrial number, endoplasmic reticulum and secretary granules were observed after exposure to deltamethrin for 30 days. The Prolactin cells exhibited an increase in the nuclear volume and the cells were seen degranulating at lower concentration. At sub-cellular level decrease in mitochondria number and endoplasmic reticulum were observed and secretary granules got disappeared with higher concentration of deltamethrin.
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