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Abstract  
Cadmium is one of heavy metals affecting aquatic biota. The current study aimed to 

investigate the toxic effect of cadmium on the biochemical parameters of blood (glucose, 

total protein, activities of aspartate aminotransferase (AST) and alanine aminotransferase 

(ALT)) and the histological structure of gills and liver in common carp exposed to sublethal 

concentrations for 96 hours. The toxicity test was performed with sublethal cadmium 

chloride (CdCl2) concentration using the fixed bioassay method in static renewal 

conditions. Based on the results, glucose levels significantly increased in treated fish, while 

total protein declined significantly. Cadmium toxicity raised the activity of serum AST and 

ALT (P<0.05). The histopathological examinations showed increased alternation in the gill 

tissues and hepatic tissue over the 96 h of exposure. In conclusion, Cyprinus carpio, is 

affected by the toxic impact of cadmium on biochemical parameters of blood, and the 

alteration in the histology of gill and liver.  
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Table 1. Biochemical parameters of Cyprinus carpio exposed to sublethal concentration (0.75 mg/l) of cadmium chloride for 48 and 

96 hour. 

Biochemical parameters 

(units) 
Controlled value 

Duration of treatment 

48 hour 96 hour 

Glucose (mg/dl) 60.32±1.15a 60.00±1.83a 69.03±0.68b 

Total Protein (g/dl) 

 
5.70±0.43c 5.60±0.38c 5.528±0.02d 

AST U/L 231.4±3.02e 240.5±2.15f 441.5±1.23f 

ALT U/L 223.9±1.33g 223.6±3.03g 211.7±0.54h 
Values with same letter differ non-significantly (P>0.05). 

 

Fig.1. Photomicrographs of the gill in Cyprinus carpio. a: Control sample shows distinguished arrangement of gill filaments (F) and 

lamellae (L). b: Cadmium exposed gill viewing curling of the secondary lamellae (arrow) and formation of glob shape at the end of 

lamellae (arrowhead). c: Fusion of adjacent of secondary lamellae. d: Vacuolization in epithelial cells (arrowhead).   
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Fig.2. Photomicrographs of the liver in Cyprinus carpio a, b: control sample viewing central vein (V), ribbed hepatocytes with 

spherical nucleus in center and a spotted nucleolus (arrow), c: cadmium exposed sample viewing engorged central vein (V), sinusoid 

dilatation (S) and d: vacuolation in cell cytoplasm (arrow). 
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