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Abstract: To assess the biological effect of the several pollutants that are constantly released to the water, bio-monitoring is a 

promising approach that may provide early-warning signals of pollutants exposure. Fish gill is the first target of pollutants action, thus 

histopathological changes may constitute. The histopathological changes in gills of Xiphophorus maculates showed pathological 

changes as filament epithelium lifting, necrosis, sinusoidal fibrosis and fusions. This make Xiphophorus maculates a good biomonitor 

for petroleum pollution.  
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1. Introduction 
 
The presence of petroleum hydrocarbons in an aquatic 
environment serves an additional source of stress for aquatic 
organisms. The acute toxic effects of oil spills are attributed 
to the low molecular weight of aromatic hydrocarbons. Neff 

et al. (1987) reported that acute toxicity is inversely related 
to the molecular weight of aromatic hydrocarbons while the 
chronic effects are attributed to the four and five-ring 
polycyclic aromatic compounds (PAH).In a study on 
Oreachromis niloticus, death was observed within 24 hours 
at19.2 ppm water soluble fraction of diesel fuel, and was 
observed even at low concentrations. A 10-week exposure to 
various sub-lethal concentrations of water soluble fractions 
of crude oil resulted to a significant decrease in the growth 
rate of O. niloticus. 
 
In the presence of crude oil, the fish increases their 
metabolic rates in order to degrade and excrete the aromatic 
hydrocarbons. They allocate more energy to homeostatic 
energy than storage, ultimately resulting to the reduction of 
growth rate. 
 
Petroleum hydrocarbons have been reputed to cause a 
variety of histopathological effects in fish (Davison et al., 

1993; Thiyagarajah et al., 1996; Van den Heuvel, 2000 

and Nero et al., 2006). 
 
2. Material and Methods 
 

Xiphophorus maculates, or Mickey mouse fishes, were 
taken from an ornamental store located in Hail, and 
transferred to the research laboratory of University of Hail, 
Preparatory College. The fishes were placed in aerated 
round bottomed jars. Petroleum was applied (LC50 = 700 
ppm) in sublethal dose 1/10 LC50 for fifteen days. The fish 
were dissected and the gills were removed and fixed in 10% 

formalin solution and routinely processed for histological 
examination. 5 um thick slides were prepared and stained 
with haematoxlin and eosin staining. The slides examined 
under the microscope and photographed. 

 

 
Figure 1:  Xiphophorus maculates 

 

 
Figure 2: The experiment. 

 
3. Results 
 
In control gills (Fig. 3) there was no visible changes in the 
control in the in gill filaments and secondary lamellae of 
Xiphophorus maculates.  

 
In gills subjected to petroleum (Figs. 4-6) showed filament 
epithelium lifting, epithelial hyperplasia, necrosis, sinusoidal  
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Figure 3: The control fish. Figs. 4-6. Fishes subjected to petroleum for 15 days 

 
4. Discussion 
 
The gills, which is of many important functions in the fishes, 
such as respiration, osmoregulation and excretion, remain in 
close contact with the external environment and has 
sensitivity to changes in the quality of the water. They are 
considered the primary target of the contaminants. In the 
present work, the gills showed pathological changes as 
degenerative, necrotic and proliferative changes in gill 
filaments and secondary lamellae. These changes may be 
due to a reaction to toxicants intake or an adaptive response 
to prevent the action of the pollutants to the gill surface. On 
the other hand, some observed alterations like proliferation 
of the epithelial cells, fusions of some secondary lamellae 
and epithelial lifting are considered as defense mechanisms, 
serve as a barrier aims to the increase of the distance 
between the polluted water and the blood. Similar results 
were obtained by Nero et al. (2006), Mohammed and Gad 

(2008) and Mohammed (2009) in Tilapia zilli and Solea 

vulgaris obtained from contaminated areas in Qaron Lake, 
Egypt. These cellular damages observed in the gills may 
affect the processes of gas exchange and ionic regulation. 
Reduction in oxygen uptake is a serious symptom of 
petroleum toxicity in a variety of fish species (Davison et. 

al. 1993). Numerous studies have related the respiratory 
effects of petroleum on the gills after exposure 
(Thiyagarajah et al., 1996; Van den Heuvel, 2000 and 

Samuel et al., 2008).  

 

5. Conclusion 
 
These results suggest Xiphophorus maculates a suitable 
biomonitor for petroleum pollution. 
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