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ABSTRACT 

Concentration of three heavy metals ( cadmium , copper and zinc ) in the gills, skin, scales, liver, bones and 

muscles of four fish species ( Himri, carp, tilapia and khishni ) collected from the Euphrates River in the area between the 

town of Batha and the city of Nasiriyah were investigated. Samples were collected in July 2015. The study revealed that 

the concentrations of heavy metals changewith different tissue and with species of fish. The lowest level of cadmium was 

shown by Hamri (38.88 mg / kg dry weight) , and the highest ( 107.4 mg / kg dry weight) was recorded in the liver 

followed by scales . Carp and tilapia did not differ significantly among themselves and showed significant differences (p 

<0.05) fromKhishni.The lowest level of copper was measured in the muscle tissue (21.93 mg / kg dry weight) and highest 

in the liver ( 2088.07 mg / kg dry weight) . Hamri showed more accumulation of copper. The highest rates of zinc was in 

the gills ( 279.79 mg / kg dry weight) and the lowest accumulation was in the muscles. The study indicate that all 

concentrations of heavy metals in the tissues of fish was high as classified by FAO. The effect of cadmium on the different 

fish species differ significantly (P <0.05). Transactions in the texture of the skin and bone tissue did not differ from each 

other, but significantly rose (p <0.05) compared with the treatments of scales and muscle tissue. 
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INTRODUCTION 

Rivers are polluted with heavy elements from various sources such as domestic discharge, agricultural activities 

like fertilizers and pesticides, which affect the water balance in the ecosystem (Gallardetet. al., 2004; Karaket al., 2010). 

Fishes are widely taken to assess the health of ecosystems, due to the transfer of heavy elements within the food which is 

responsible for the harmful effects in ecosystems (Farkaset al., 2000). Study of the bioaccumulation of heavy elements in 

different organs of Fish is important to know the extent of their exposure during their life to pollutants, and use vital 

evidence to determine the extent of water pollution of the environment in which we live as well as on the impact of heavy 

elements on its nutritional value , growth and reproduction (Mchim and Benoit 1971;Al-Sarraj, et. al., 2004 ) Cadmium is 

toxic if it exceeds the concentration 0.01 mg / L in irrigation water and drinking water (Taha, 2004). cadmium is stopped 

by some heavy metals such as iron, mercury biological function of humans and is likely to be toxic few concentrations 

(Robert,1991), and effects of acute blood pressure and kidney damage and its effects on the building red blood cells (Gupta 

and Mathur, 1983). Copper is available in surface and subsurface water and increasing concentrations when using 

pesticides for agricultural spraying which is important in cell Metabolism but cause anemia and disorder in the bone and 

tissue when increasing concentrations. zinc is necessary for the body as a copper and cobalt for both humans and animals 

and the lack of zinc leads to obstruction of growth, loss of appetite and lack of semen. (NAS-NRC, 1974) . 
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Four species of economically valued fish were selected from the Euphrates River. They areheavily consumed in 

the city of Nasiriya. However, for the purpose of the study of bio-accumulation of some heavy elements in the gill , skin , 

scales and liver , bones and muscleswere investigated.  

MATERIALS AND METHODS 

Description of Study Area 

Euphrates River is one of the important sources of water for human consumption and industrial purposes Figure 

(1).The quality of the Euphrates River is deteriorated when it comes out of Shinafiyah area in the city of Diwaniya after 

passing Samawah that causes the springs of subsurface areas the salinity to rise to 6.4 g / liter (Hussein,et. al., 2006). the 

Euphrates RiverPenetrates geographical area of the city of Nasiriya from the North West Frontier Badhae city at kilometer 

911.5 of the Euphrates River, the beginning of the study area to the electricity station of Nasiriya city (Long 31.042393° 

,Lat 46.216016°) , River width is between (25-84 m) fishing operations are in those area located on the banks of the river, 

use electric fishing for collecting fish specimens that are put immediately in a small container of crushed ice to continue 

Fish processing in the laboratory. 

Samples of four species of fish spread in Euphrates in the area from Badhae region to the city of Nasiriya are 

gathered in July 2015 to study the bioaccumulation of heavy metals i.e. Cadmium , Copper and Zinc in the tissues of fish, 

which are used as a good reference for contamination of the environment with heavy elements (Salman et. al,. 2007) 

.investigated species have specific features , length between 15-20 cm and O-group age 

1- Fish Species 

• Himri:Barbusluteus 

• Common carp: Cyprinuscarpio 

• Khishni: Liza abu 

• TilapiaOreochromisaureus 

Fish were collected with plastic container which havecrashed ice.Gill , skin peels ,liver, bones and muscles of 

each type of fishhave been isolated by specific method (Lucky, 1977) in the anatomy of the fish. 

2. tissue of fish areseparated , cut into small pieces , mixed well and then dried at a temperature of 105 C for 24 

hours and then milled and digested according to Canliandkalay(1998) and measured by atomic absorption apparatus 

(FAO,1983) ,expressed it ( mg / kg dry weight ) and used the random tests in assessing global CRD Transactions 3 × 6 × 4 

for four different fish and six different tissues and three replicates and analyzed by SPSS to show ANOVA (schedule of 

analysis of variance AL-Rawi(1992). 
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Figure 1: Map Showing the Sampling Location in the Euphrates River at Thi Qar Province 

RESULTS AND DISCUSSIONS 

Cadmium 

When studyingtransactions the tissue of Fish and their effect by pollution cadmium values for transactions of 

tissue ,gill, skin, scales,liver , bones and muscles are 38.82 and 34.88 and 54.87 and 74.96 and 42.56 and 37.68 mg / L dry 

weight, respectively. There were different tissues transactions among themselves morally p <0.05 transactions are in the 

liver tissue is the biggest pollution from the rest of the transactions and then transaction of scales 54.87 mg / L dry weight. 

The study agrees with (Klarecampet. al., 1984) that the liver and kidney are main organs formetabolic operations , 

Detoxification, and accumulation in the liver of heavy elements are higher than the rest of the tissue due to its important 

position from the body as it is the liver is blood circulation center (Adefhemiet. al ., 2008). The impact of cadmium on fish 

species ,Fish four differ from each other morally and the level of p <0.05 and cadmium values pout (Liza abu) is the 

highest 62.33 mg / L dry weight while the lowest rates are for cadmium is a Barbus luteus 38.88 mg / L dry weight either 

carp and Tilapia are not morally different among themselves in cadmium rates but they are different significantly p <0.05 

from Liza abu and Barbus luteus. As (Hussein and Fahad, 2012) mentioned , increasing the accumulation of cadmium in 

Liza abuinGharraf River, and study (Weher, 2002), in his study on the Jordan River Fish in the valley of the Arabs. The 

reason may be due to that fish vary in their ability on the accumulation of heavy elements (Salman, et. al. , 2007) reported 

that as of Barbus luteushas a great ability to the accumulation of heavy elements ,in his study on the concentrations of nine 

heavy elements of four types of fish in the Euphrates River. 

The influence of the overlap between the types of fish and transactions tissue shown in Table 1 that the highest 

values obtained for the overlap is carp and liver tissue and the treatment of Liza abu scales and Liza abuand liver, values 

107.04 and 106.49 and 105.98 mg / liter dry weight and the values of this overlap are morallydifferent p <0.05 from all 

Other transactions overlapping but it is not significantly different from each other, the lowest values obtained for cadmium 

are 26.87 carp in the skin. The values are less polluted is the treatment of skin 34.88 mg / L dry weight. It agrees the study 

of (Dehami, 2010) of the Euphrates River, as the study showed that common carp accumulate cadmium higher than other 

fish.Figure (2-3). 
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Figure 2: Cd Level in Tissue of Fish Collected from Euphrates River 

 

Figure 3: ConcentrationCd in Fish Collected from Euphrates River 

Copper 

Table 2 shows the copper rates of accumulation in sections ,gill ,skin scales ,liver, bones and muscles are 30.67 

and 39.81 and 43.87 and 142.06 and 31.80 and 26.3 .significant differences (P<0.05) among transactions. However, the 

liver reveals the highest accumulation level of copper (157.42g/ kg dry wt ) ,while the lowest was found in the muscles 

(26.31 mg / kg dry weight). The present work shows that copper accumulate in the liver more than other tissues. This 

coincide with Mount and Stephan (1967) as indicated by the exposure of fish to pollutants and a decrease in muscle due to 

acceleration of metabolism.Schulz and Martins (2001) declare that accumulation of copper in Barbus luteusis more than in 

Liza abu and carp that may be dueto the mechanism of feeding. This alsolead to increase concentration of copper in 

TilapiaOreochromisaureusliverFigure (4-5) 

 Accumulation of Copper in Barbusluteus , Cyprinuscarpio , Tilapia Oreochromisaureus and Liza abuis forming 

51.81 and 36.55 and 66.23 and 86.23 and 35.08g/ kg dry wt, respectively, the sections have been different of the type of 

fish in copper accumulation among themselves and the highest concentration of copper in Barbusluteussection while the 

lowest was at Liza abusection and they don’t not vary significantly in carp section .while the overlapping between types of 

fish ,designated parts and their influence by copper ,the section of tilapia in liver is the highest value of copper and there 

are no moral dissimilarities among them but they get low from other overlapped sections. 
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Figure 4: Cu Concentration in Fish Tissues Collected from Euphrates River 

 

Figure 5: Cu Concentration in Fish Collected from Euphrates River 

Zinc 

The effect of zinc in various tissues sections where zinc levels reach in sections gill , skin scales , liver , bones and 

muscles of 149.63 , 114.49 , 106.04 ,126.20 , 115.05 and 83.15 mg / kg weight dry The sections show significant 

differencesp<0.05 among themselves and the zinc rates, fabric gills are the highest and then the section of liver tissue while 

sectionsin skin texture and fabric of the bones don’t differ from each other, but normally rise P<0.05 from section of 

scalesand muscle tissue, while in zinc muscle tissue rates are less polluted of 83.15 mg / kg dry weight. The impact of zinc 

in the types of fish makes it clear in the table 3 It turns out that the Barbus luteusand carp and tilapia and Liza abuzinc rates 

of 121.79 and 150.43 and 111.55 and 79.28, respectively, and shows significant differences zinc rates p<0.05 among 

themselves and the highest value of the zinc rates is to carp fish and least polluted is Liza abufish.Table 3 High 

concentrations of the zincrates is noted as (Hussein and Fahad, 2012) states in his study of the fish Liza abuin River 

Gharraf and study of (Weher, 2008), shows that the muscles are less tissue accumulation of heavy elements (Legorburnet. 

al., 1988)the reason may be it is not an active organ of the accumulation of heavy elements (Karadede and Unlo, 2000). 

The impact of the overlap of fish species sectionsand various tissues sections and their influence on zinc rates have been 

shown that the highest value of the zinc is a carp and texture gills 277.12 mg / kg dry weight excel morally all overlapped 

Transactions , they are less overlap in the zinc rates of Liza abu fish , tissue muscles and less moral 65.89 mg / kg dry 

weight. The current study shows that high levels of heavy elements in the liver and gills compared to some of it's organs 

back to the source of the accumulated elements is an industrial source because the elements from this source have a 
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tendency to accumulate in these organs compared to other organ (Obasohan, 2007). (Yilmaz, 2005; Kargin,1996) states that 

the liver, kidney, gills and lymph tissue are more accumulation of heavy elements and the muscle is not the organ which 

accumulates elements (Yilmaz, 2005; Kargin; 1996; Legorburaet. al., 1988). And heavy elements contaminationis resulting 

from the development of industry and agriculture. (Suhendanet. al., 2010) in his study on the Ataturk Dam in Turkey, that 

the high concentrations of zinc may be due to agricultural waste and continuous scrap (Weher,2008).Figure (6-7) 

 

Figure 6: Concentration Zn in Tissue of Fish Collected from Euphrates River 

 

Figure 7: Concentration Zn in Fish Collected from Euphrates River 

The difference in the distribution of heavy elements in four species of fish is the result of several factors, 

including nutrition,fish habitat , environmental needs , metabolism , biology and physiology (Arellano et. al., 1999). And 

environmental factors such as temperature (Heath, 1987) and the nature of its life. Carp`s food is on seabed only while 

tilapia is on seabed and on plants and Zoo benthos which accumulates heavy elements. Studies indicated that the 

crustaceans and satinlikes have a high accumulation of these elements (Ali and Fishar, 2005). The Euphrates River is 

exposed to various pollutants, including heavy elements, which tend to accumulate in theliving bodies(Salman, 2006). The 

studies show cadmium can enter the gills tissues, bones, scales(Van Aardt and Endmann, 2004; Mwash, 2003). 

Bioaccumulation of heavy elements in fish and otherphysical organs hasan alert great importance to the health of the fish 

and human consumption, we should place as a continuous monitoring of the concentrations of heavy elementsbecause of 

their acute effects. (Gupta and Mather, 1983) 
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Table 1: Cadmium Levels (G/ Kg Dry Wt. of Various Tissues for four Fish Species in the Euphrates 

Fish                                                       
 

Tissue  

Himri Carp Tilapia Khishni Average 

gills 34.39 33.49 45.23 42.17 38.82 
skin 38.58 26.85 37.57 36.55 43.88 
scales 44.21 35.72 33.57 105.98 54.87 
liver 44.65 107.04 41.66 106.49 74.96 
bones 33.61 36.04 56.46 44.15 42.56 
bones 37.84 31.96 42.23 38.69 37.68 
Average 38.88 45.18 42.78 62.33 47.29 

 

Table 2: Copper Levels (G/ Kg Dry Wt. of Various Tissues for Four Fish Species in the Euphrates 

Fish  
 
 

Tissue 

Himri Carp Tilapia Khishni Average 

gills 30.72 26.32 30.58 35.09 30.67 
skin 21.93 21.93 93.45 21.93 39.81 
scales 52.63 52.70 43.86 26.32 43.87 
liver 157.42 70.13 288.07 52.63 142.06 
bones 21.93 21.93 30.72 52.63 31.80 
bones 26.32 26.32 30.72 21.91 26.31 
Average 51.82 36.55 86.23 35.08  

 

Table 3: Zinc Levels (G/ Kg Dry Wt. of Various Tissues for Four Fish Species in the Euphrates 

Fish  
 
 

Tissue 

Himri Carp Tilapia Khishni Average 

gills 120.55 277.12 107.18 93.67 149.63 
skin 115.43 97.42 143.20 101.92 114.49 
scales 143.20 146.20 89.16 45.63 106.04 
liver 137.22 158.52 123.68 85.41 126.20 
bones 143.95 105.67 127.44 83.16 115.05 
bones 70.39 117.68 78.66 65.89 83.15 
Average 121.79 150.43 111.55 79.28 115.76 
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