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ABSTRACT 
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ABSTRACT 
 

Biochemical markers are a popular measure of toxic effects on 
organisms due to their assumed fast response and are usually assessed after 
acute exposure of the organism to the stressor xenobiotics. 

This study aimed to measure heavy metals (Fe, Cu, Zn, Pb, Cd and Hg), 
total hydrocarbons (THCs), polyaromatic hydrocarbons (PAHs), pesticides 
(OCPs) and polychlorinated biphenyls (PCBs) toxicity incidence on Tilapia
niloticus. Biomarkers such as total antioxidant activity (TAA), aspartate 
aminotransferase (AST), alanine aminotransferase (ALT) and alkaline 
phosphotase (ALP) activities in blood plasma, in addition to the total proteins 
and lipids in T. niloticus tissues (muscles and liver) have been investigated. The 
resulting data was subjected to statistical analyses in order to assess water 
quality index (WQI) and its impacts on biochemical functions of Tilapia 
collected from three different hot spot sites (Nubaria, Umoum and Kilo 21). 

Principle component analysis (PCA) used to evaluate both the hot spot 
sites and the highly affected groups, in addition to the origin of pollution in 
each site and group. This study highlights the importance of using a set of 
integrated biomarkers to assess the some environmental pollutants toxicity in 
Tilapia niloticus. The results showed that pollutants induced a significant 
increase in the total proteins and total lipids content in the muscle and liver 
tissues. Total Cyclodienes (TC), Pb, Cd, hexachlorocyclohexanes (HCHs), Hg 
and organochlorine pesticides (OCPs) were shown to be accumulated higher 
than other environmental pollutants in both muscle and liver. Origin of 
pollution in liver tissues of group I during summer was related to Zn, Pb, Hg 
and PCBs. ALT, AST, ALP activities and TAA increased significantly (p 0.01) 
indicating tissues damage in groups appeared to be highly affected by pollutants 
as indicated by PCA. 

In conclusion, the studied groups could be arranged in the following 
order according to pollutants loading: Group I (Nubaria) > Group II (Umoum) > 
Control group (Kilo 21) and that was confirmed by WQI values. It is 
recommended to take care when using Nile Tilapia from those sites for human 
consumption as it accumulates pollutants in liver and muscles.  
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