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Abstract:

This study was conducted to investigate the effect of adding salt (sodium chloride) and probiotic TakCell
Bacillus subtilis (1S02) to the diet on survival, biochemical indices, and histology of juvenile wild common carp,
Cyprinus carpio, exposed to salinity stress. Juvenile common carp (about 1.1 g) were fed diets containing 0
(control), 5, and 10% sodium chloride and 2.5 x 108 (pro-8), and 2.5 x 109 (pro-9) CFU/g probiotic for 15 days,
then transferred directly to brackish water at a salinity of 13 g/L and sampled after 3 and 10 days. The diet and
sampling time had no significant effects on fish survival, and overall survival was high in all treatments (above
92%). Whole body moisture decreased significantly in all treatments after salinity stress. The amount of sodium
in the body did not change in the pro-8 treatment during salinity stress, but increased significantly in the other
treatments after 3 days of stress. Adding salt to the diet had no significant effect on the whole body chloride
levels, but probiotic treatments reduced chloride levels compared to the control, before and after stress. Salinity
stress increased the whole body chloride levels in all treatments. Adding salt to the diet resulted in a decrease in
the whole body potassium, but salinity stress increased potassium levels in all treatments. Adding salt to the diet
had no significant effect on cortisol, glutathione reductase, and glutathione peroxidase levels in the body, but
probiotic reduced cortisol levels and increased glutathione reductase and glutathione peroxidase activities.
Salinity stress for 3 days led to a significant increase in cortisol, glutathione reductase, and glutathione
peroxidase levels in all treatments, but decreased again after 10 days. Salt treatment (especially 10%) and
probiotics increased the amount of reduced glutathione and decreased malondialdehyde levels in the body.
Before salinity stress, all treatments had some tissue damage in the gills (hyperplasia, lamellar fusion, and
epithelial), which decreased in intensity after stress. The kidney tissue had no damage in the control and salt
treatments before stress, but some focal accumulations of white blood cells were observed in the probiotic
treatments, which persisted after stress. Salinity stress caused shrinkage of the urinary tubes in all treatments. In
addition, some interstitial tissue disorganization was observed in the salt treatments. This study shows that
juvenile wild common carp can tolerate direct transfer to the Caspian Sea without enriching the diet with salt.
Adding 10 g/kg salt to the diet can reduce lipid peroxidation. Probiotic stimulates immunity in the kidney,
strengthens ionoregulation, and increases antioxidant capacity in fish, which may have beneficial effects under
field conditions.

Keywords: Probiotic, Salt, Diet, Salinity stress, Common carp
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