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 Background : interested Current search study pollution selenium and nickel in the 

waters of the Euphrates both in dissolved and particulate phases addition to studying 

concentration of these elements in the muscles of the three types of fish, namely, Liza 
abu (Heckel), common carp Cyprinus carpio (Linnaeus) and Aspius vorax (Heckel) 

collected from the river and a section of each type of these fish into three different 

categories in weight and height. Methods : Collected water and fish samples from the 
Euphrates River from the area between the between Hindia to Kifil / central Iraq for the 

period from October 2009 until September 2010. Results : The current study found that 

concentration of elements in the particulate phase was higher than the concentration in 
dissolved phase, as the results of the study showed the presence of seasonal variations 

in the concentration of the elements studied in water dissolved phase and particulate 

phase as well as studied in fish muscle. Found that the concentration of the elements 
studied in the muscles of fish Aspius vorax were higher compared others typies (Liza 

abu  and Cyprinus carpio). and appeared from the study is a direct correlation between 

Category longitudinal and weighted studied fish and concentration of elements. 
Conclusion : where founded that their concentrations in the third category of each type 

of studied fish were higher compared to the first category and second category, with 

concentration increased of studied elements increase height and weight, and show the 
results of the current study the type of studied fish, nutrition pattern, life and weight a 

direct and essential role in the accumulation of elements in the muscles. 
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INTRODUCTION 

 

 The contamination of freshwater with a wide range of pollutants has become a matter of great concern over 

the last few decades. not only because of the threat to public water supplies, but also with of the damage caused 

to the aquatic life. The river system may be excessively contaminated with the heavy metals released from 

domestic, industrial, mining and agricultural effluents [1, 2, 3 and 4 ]. 

 Contamination of river with heavy metals may have devastating effects on the ecological balance of the 

aquatic environment and diversity  of aquatic organisms becomes limited with the extent of contamination [5]. 

 Once heavy metals are accumulated by an aquatic organism they can de transferred through the upper 

classes of the food-chain. Carnivores at the top of the food _chain included human, obtain most of their heavy 

metals burden from the aquatic ecosystem by way of their food  especially where fish are present so there exists 

the potential for considerable biomagnification [3, 4 and 6].Studies carried out on fish have shown that heavy 

metals may have toxic effects. altering physiological activities and biochemical parameters both in tissues and in 

blood [7 and 8].  

 Nickel is chemical element present in trace amounts in natural water samples, is possible to find very low 

nickel concentration levels in river waters. In the order of 1.5 µg/L. Nickel is widely used in electroplating in the 

manufacture of nickel batteries, in rods for are welding, in pigments for paints, in ceramics, in surgical and 

dental prostheses in magnetic tapes and computer components and in nickel catalysts nickel enters waters from 

dissolution of rocks and soils, from biological processes and waste disposal [9 and 10].Nickel was thought be 

essential to plants and some domestic animals, but not considered to be a metal of biological importance until 

1975, when Zerner discovered that urease was a nickel enzyme [11 and 12]. Ironically, until approximately 40 
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years ago, Selenium was known only as a poison, It is now known that selenium is essential for the normal 

function of many of the systems of the body and selenium deficiency can have adverse consequences on these 

systems. Selenium can act as a growth factor, has powerful antioxidant and anticancer properties and supports 

normal thyroid hormone homeostasis immunity and fertility. Although still omitted from many biochemistry 

textbooks, two of the 22 primary amino acids are distinguished by their possession of selenium, 

selenomethionine and selenocysteine. Selenomethionine is biochemically equivalent to methionine and is 

chiefly regarded as an unregulated storage compartment for selenium, In contrast, selenocysteine is tightly 

regulated and specifically incorporated into numerous proteins that perform essential biological functions [13 

and 14]. 

 Selenium's (Se) significance in the prevention of Hg toxicity has been recognized for 40 years. The first 

report on the protective effect of Se against Hg toxicity appeared in 1967 [15]. since then, numerous studies 

have shown that Se counteracts the adverse impacts of Hg exposure [16 and 17].The ability of Se o decrease the 

toxic action of Hg has been established in all species investigated to date [18 and 19].  

 The present study aims to measure the elemental selenium and nickel in the muscles of the three types of 

fish  Liza abu (Heckel), common carp Cyprinus carpio (Linnaeus) and Aspius vorax (Heckel) and Collected 

from the Euphrates River to know the bioaccumulation of trace elements in the studied three species and the 

impact of that in the longitudinal and  weight ranges of the fish. In addition to identifying the concentrations of 

these trace elements in river water both in the dissolved and particulate and its relationship with its 

concentration in the fish. 

 

MATERIALS AND METHODS 

 

 Two sites were selected in the present study on the Euphrates River, The first site in the Touirij and the 

second location in Kifil figure [1]. The samples fish were collected monthly of the sites, selected fish is  Liza 

abu and common carp Cyprinus carpio and Asbius vorax Heckel was feeding these fish detritus,  mixed and 

carnivorous respectively depending on [20], and divided these species into three different categories of weight 

and height. 

 
 

Fig. 1: The study site on the Euphrates River / Iraq. 

 

 Concentration of dissolved trace elements (Se and Ni) in river water was calculated depending on the 

procedure described by (Riley and Taylor in 1968)[21]. And The examination of trace elements in particular 

form has followed the procedure of (Sturgeon, et.al., 1982)[22]. Concentration was measured elemental 

selenium and nickel in samples all categories of fish studied which that collected and divided by height and 

weight depending on the (ROPME, 1982)[23] was digested after the muscle tissue separated from the bone and 

cut and mixed well and dried in oven at (70) C°, then the dry tissue grinded into very fine particles and sieved 

using a sieve with pores of (0.5) mm diameter, then (1) gram of sifted sample weighted and placed in tubes to 

digest and added to (10) ml of the mixture of concentrate nitric acid HNO3 and concentrate Perchloric acid 

HClO4 (4:1) and then placed in a shaker for the completion of the shaking process (4-6) hours, then the sample 

steamed at (70) C° for (2-3) hours and the contents of the digestive tube transferred to special Beakers made 

from Teflon. Using the heating plate the sample steamed at (70-80) C° to near drought, then the output dissolved 

by using (5) ml of nitric acid and the solution was taken and supplemented to (25) ml with diluted nitric acid 

(5%) concentration and preserved in dried clean and washed polyethylene bottles until examination, the sample 

was measured using an Atomic Absorption spectrophotometer-Model (5000) and expressed in units 

(Micrograms /g). 
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Statistical Analysis: 

 All data were expressed as means ±SD. least significant difference (LSD) was used for mean separation. 

The significant level was set at the probability level of P<0.05. 

 

Results: 

 The ranges of lengths and weights of three species of fish studied and which collected from the Euphrates 

River for the period from October 2009 until September 2010 from two sites Hindia and Kifil respectively 

between (12.4 -45.3) g, (04/13 to 08/17) cm fish Liza abu (40.5 -103.4) g, (9/14 to 8/19) cm fish common carp 

Cyprinus carpio and (35.9 -107.5) g, (21.9 -44.5) cm fish Asbius vorax,  respectively. figure (2) show seasonal 

variations in the selenium and nickel concentrations in water both in dissolved and particulate in the two sites 

(Hindia and Kifil) on the Euphrates  river, and describe the figures (3, 4 and 5) seasonal variation of selenium 

concentrations in the  categories of three types of studied fish muscles (Liza abu, Cyprinus carpio  and Aspius 

vorax) respectively, which collected from the Euphrates River as well as the figures (6, 7 and 8) showed 

seasonal variation of Nickel concentrations in the  categories of three types of studied fish muscles (Liza abu, 

Cyprinus carpio  and Aspius vorax) respectively, which collected from the Euphrates River (Hindia and Kifil).  

 The current study found that concentration of elements in the particulate phase was higher than the 

concentration in dissolved phase, as the results of the study showed the presence of seasonal variations in the 

concentration of the elements studied in water dissolved phase and particulate phase as well as studied in fish 

muscle. 

 Found that the concentration of the elements studied in the muscles of fish Aspius vorax were higher 

compared others typies (Liza abu  and Cyprinus carpio). and appeared from the study is a direct correlation 

between Category longitudinal and weighted studied fish and concentration of elements, where he found that 

their concentrations in the third category of each type of studied fish were higher compared to the first category 

and second category, with concentration increased of studied elements increase height and weight, and show the 

results of the current study the type of studied fish, nutrition pattern, life and weight a direct and essential role in 

the accumulation of elements in the muscles. 

 
Fig. 2: Seasonal variations in the selenium and nickel concentrations in water both (dissolved and particulate) in 

the two sites (Hindia and Kifil) on the Euphrates  river. 

 
Fig. 3: Seasonal concentrations of Selenium (µg/g dry weight) in Liza abu  (Heckel) fish muscles. 
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Fig. 4: Seasonal concentrations of Selenium (µg/g dry weight) in Cyprinus carpio (Linnaeus) fish muscles. 

 

 
 

Fig. 5: Seasonal concentrations of Selenium (µg/g dry weight) in Aspius vorax (Heckel) fish muscles. 

 

 
 

Fig. 6: Seasonal concentrations of Nickel (µg/g dry weight) in Liza abu  (Heckel) fish muscles. 

 

 
 

Fig. 7: Seasonal concentrations of Nickel (µg/g dry weight) in Cyprinus carpio (Linnaeus) fish muscles. 

 

 
Fig. 8: Seasonal concentrations of Nickel (µg/g dry weight) in Aspius vorax (Heckel) fish muscles. 
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Discussion: 

 Studies have shown that fish are able to accumulate and retain heavy metals from their environment and it 

has been shown that accumulation of metals in tissues of fish is depended upon exposure concentration and 

duration as well as other factors such as Salinity, temperature, hardness and metabolism of the animal [24 – 25]. 

 Since the toxic effects of metals have been recognized heavy metal levels in the tissues of aquatic animals 

are occasionally monitored. Because the heavy metal concentration in tissues reflects past exposure via water 

and / or food. It can demonstrate the current situation of the animals before toxicity affects the ecological 

balance of populations in the aquatic environment [26]. 

 The results showed that fish  Aspius vorax they contain high concentrations of Se and Ni studied as it is this 

kind of predatory fish compared (carnivorous) to a fish  Liza abu  with nutrition detritus and  Cyprinus carpio 

with mixed feeding, This explains the high concentrations of heavy elements in this type as the type of nutrition 

influence the pattern of accumulation, where the fish feeding detritus contain low levels of heavy elements [27 

and 28]. Occurring Results of the present study suggest that high concentrations of selenium and nickel were 

evident in the third category of each type of fish species studied as the concentration of the element may be 

increased to increase the size and length of the fish and this is what is found in numerous studies such as the 

study of each of the [29 and 30]. 

 So were the concentrations of volatile between species because each type has a ways to feed and a different 

way to heavy elements absorb compared by the other [31]. And appeared also to varying concentrations of the 

same element in three different types, and this because of the susceptibility different to type element 

concentration in the muscle tissues [32]. 

 The temperature in the aquatic environment may be considered as a limiting factor for life, as is the 

temperature the catalyst and specified for many of the life activities to aquatic organisms, especially fish and 

from which they can several select events such as migration, nutrition, reproduction and other [33], This is 

evident from the results was the highest concentration of the elements studied in the fish muscles in the summer 

and spring may be attributed that to the increased accumulation of heavy elements in the hot seasons compared 

cold seasons, because of the increased metabolic activities in high temperature, The rise in temperature leads to 

a rise in the level of representation food and which is linked to a close relationship concentration of heavy 

elements, where the greater the metabolic rate increased concentration of elements within the body [34 and 35]. 

In addition, the temperature working of the change in the effectiveness and activity enzymes which responsible 

for this process and affect the absorption rate of fish heavy elements [36]. The study also demonstrated high 

concentrations of selenium and nickel in fish muscle studied in a Kifl compared to the location of Hindia has 

been attributed to the presence of some of the human activities various of heavily traffic for modes of transport 

to and subtraction continuous agricultural waste in the same location and to the possibility of transport of 

pollutants coming from upstream. In addition to the density of aquatic plants at this site, which allows the center 

to provide living adequate for the fish, which leads to increased weight and increased accumulation of elements 

in their tissues [37]. 

 Statistical analysis results showed significant differences seasonal in the concentrations of trace elements in 

the muscles of fish Liza abu, common carp Cyprinus carpio and Aspius vorax and in different sites at the level 

of probability P <0.05, while there were no significant differences in the concentration of elements between the 

three categories for each type of fish species The three studied. 

 

Conclusions: 

 There is found discrepancy in the Selenium and Nickel concentrations in the muscle tissue of fish studied 

different kind may be attributed to differences in feeding habits and food natural of these species. And the 

categories a longitudinal effect on the elements concentrations in the fish studied as observed the presence of 

high concentrations of all the elements studied in the third category of each type of fish studied because of the 

length of exposure in addition to the different pace of growth.  
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