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Background 

Like many other countries, various chemical pollutants are continuously affecting Tanzania 

marine ecosystem. Several environmental studies in Tanzania have reported accumulation of 

pollutants such as heavy metals, organotin, organochloride pesticides, polychlorinated 

biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs) in different ecological areas 

such as mangrove ecosystem in coastal areas. These pollutants are imported to these areas 

through the water from rivers and streams and the highest concentrations occurred in urban 

areas near river mouth. The aquatic organisms from these areas responses to the pollutants by 

changing their biochemical and physiological mechanisms, which can be efficiently detected 

by analysis of the biomarkers. The present study evaluated the concentration of heavy metals 

in the tissues of fiddler crabs and sediments, Acetylcholinesterase activity in the tissues of 

fiddler crabs and Oxidative stress responses in tissues of fiddler crabs. The study hypothesised 

that the heavy metals concentration, AChE activity and LPO in tissues of fiddler crabs are 

significantly different among the sites (Mbweni, Kunduchi and Mtoni) with different level of 

contaminants along the coast of Dar es Salaam.  

Methods 

The fiddler crabs and sediments (for heavy metals analysis) were collected from Mbweni, 

Kunduchi and Mtoni Kijichi during April and July 2018.  Heavy metal concentration in 

sediments and in the tissues (Gills, Hepatopancreas and Muscles) of fiddler crabs collected from 

Mbweni, Kunduchi and Mtoni Kijichi Mangroves were detected by using Atomic Absorption 

spectrophotometer (VARIAN AA240).  The oxidative stress responses by tissues of fiddler crabs 

were determined by using MDA standard adopted from Siddique et al (2012) while 

Acetylcholinesterase activity was determined by endpoint method adopted from Benabent et al 

(2014)  followed by determination of total protein by Bradford method. 

Results 

The findings from this study indicates that Zn, Pb, Cr and Cd, with the exception of Cd were 

accumulated in high concentration in the fiddler crabs gills followed by hepatopancreas and 

muscles from all the study sites. Furthermore, the concentration of heavy metal was high fiddler 
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crabs tissues in order of gills > hepatopancreas > muscles, which indicate tissue dependent. The 

findings of this study showed that LPO level was generally low in Mtoni as compared to Mbweni 

and Kunduchi. Moreover, the high level of LPO in Mbweni followed by Kunduchi and lastly 

Mtoni was related to human activities conducted in the study area. Mbweni and Kunduchi are 

dominated by active fishing activities and human settlement encroachment to the coast while 

Mtoni currently there is no activity, which is also somehow isolated by, walls. However, 

statistically there was no influence of site as well as salinity, though; slightly high LPO was 

observed in high salinity in relation to low salinity. The findings of this study revealed that 

acetylcholinesterase was the function of salinity, tissue and contamination (locality) as was high 

in fiddler crabs tissues from high salinity, particularly muscles and those from Mtoni. This was 

proven statistically that salinity, tissues and site had an influence separately and interactively.  

Conclusion 

The level of oxidative stress biomarker in fiddler crabs were not significantly different in 

mangroves with different levels of environmental contaminations and salinity fluctuation. 

However, hepatopancreas Lipid peroxidation was significantly different from other fiddler crab 

tissues collected from both sites (Mbweni, Kunduchi and Mtoni), giving a potential biomarker 

tissue for lipid peroxidation in the particular species. The Acetylcholinesterase activity in fiddler 

crabs were significantly different in tissues, salinity and between the study sites. The AChE 

activity was much higher in Mtoni as compared to Kunduchi and Mbweni, which suggests the 

differences in the levels of contamination especially neurotoxic contaminants. The significant 

difference in AChE activity in gills, hepatopancreas and muscles of fiddler crabs from Mtoni, 

Kunduchi and Mbweni were associated with the variations in heavy metals and with the 

fluctuation in salinity among the sites. The lower AChE activity in hepatopancreas and gills of 

fiddler crabs collected from both sites, giving these tissues the potential to be used as biomarker 

tissue in the particular species.  

 


