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Abstract | Fish are the primary food consumed by humans from the aquatic system and their consumption may pose a threat to human health due to the accumulation of heavy metals in them, based on their concentrations. This study aimed to measure the accumulation of heavy metals (lead, cadmium, zinc and iron in the muscle tissue of Liza abu and Barbus sharpeyi fish, which are among the most consumed fish by citizens. Samples were collected from the public market in Dhi Qar Governorate and an atomic absorption device was used to estimate the concentration of these elements.  
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INTRODUCTION Heavy metal pollution in the aquatic environment is a major concern worldwide and has great environmental signiϐicance, they accumulate when they enter water and sediments [1], because they are unable to decompose naturally in the aquatic environment [2]. Heavy metals concentrate in the organs of ϐish, posing a direct threat to all aquatic organisms and humans [3,4]. Its danger is reϐlected directly or indirectly on humans [5]. Many ϐield studies have shown that the accumulation of metals in ϐish living in polluted waters means that large quantities of them may be stored in the ϐish tissues without causing death [6].  Fish is one of the most important sources of protein, vitamins, minerals and unsaturated fats such as Omega-3, The US Environmental Protection Agency also recommends eating two meals of fish per week [7,8]. This is mostly due to its unsaturated fatty acid content. These acids have been shown to participate in many metabolic functions, have an anti-inflammatory effect and reduce the accumulation of platelets, which are essential components of cell membranes, brain and nervous tissue [9]. Many studies have indicated the possibility of using ϐish as an indicator or biological guide to the pollution of the aquatic environment with heavy elements and obtaining clear information about the extent of pollution in river [5,10-15]. 

Which prompted the authorities concerned with human health in different countries to set standards and maximum permissible limits for these pollutants [16]. Barbus sharpeyi and Liza abu ϐish were chosen as biological indicators to determine the amount of heavy metal pollution in their tissues, as these types of ϐish are widely distributed in the waters of the Euphrates River and their meat is widely consumed by consumers.  
Previous Studies Ibrahim and Mahmoud [17], conducted a study on Tilapia zillii, Clarias Gariepinus and Mugil Cephalus ϐish from the Nile River to investigate the accumulation of minerals Mn, Fe, Cd, Pb, Cu and Zn.  Also, [18], estimated the concentrations of the metals Fe, Ni, Cu, Zn, Cr, Co in Mastacembelus armatus ϐish and the results showed that iron was the most abundant in all the studied organs. A study was conducted in the Balkans, western Bulgaria, to evaluate the metals (Zn, Pb, Ni, Cu, Cd, As) of Scardinius erythrophthalmus L. ϐish, in three different seasons (spring, summer, autumn) and found that copper was higher than the internationally permitted limit [19]. Many researchers in Iraq have used fish as a bioindicator of heavy metal pollution, Al -Taee [20], determined the concentrations of ten heavy metals-academium, cobalt, chromium, copper, iron, mercury,
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manganese, nickel, lead and corundum—in the muscle tissues of three ϐish species: Barbus sharpeyi, Aspius vorax and C. carpio, collected from the Hilla River and the importance of this topic, many researchers have studied the bioaccumulation of heavy metals in various ϐish tissues, such as Al-Khafaji et al. [21], Al-Najar et al. [22,23], Mustafa et al. [24], Attiya et al. [25].  
The Study Aim The study aims to estimate the heavy metals cadmium, zinc, lead and iron in the muscles of Barbus sharpeyi and Liza abu ϐish and to assess the contamination of their meat with these pollutants, which have a cumulative, harmful and sometimes toxic effect on consumers' health.  
MATERIALS AND METHODS 
Chemical All chemicals used in present investigation are bring from Hi media and BDH company.  
Laboratory Animals Two types of ϐish will be studied in terms of their exposure to pollution:   
• Barbus sharpeyi  
• Liza abu  These ϐish belong to the class of bony ϐishes. The following Table 1 shows the taxonomic position to which these ϐish belong based on Linnaeus, 1758 [26]. Fresh ϐish samples were obtained directly from the local market, with 8 replicates for each sample of Barbus sharpeyi and Liza abu ϐish. The ϐish were transferred to plastic containers containing ice and placed in the refrigerator until analysis was conducted.  
Sample Preparation for Analysis  
• 5 grams of muscle tissue was taken from the ϐish under study and a stainless-steel knife was used to remove the muscle portion of the ϐish [27] 
• Each sample was placed in a 200 ml beaker, then digested in a concentrated mixture of 18 ml nitric acid and 6 ml hydrogen peroxide, in 3:1 ratio, respectively 
• The samples were placed on an electric heater at 150°C for 20 minutes and then allowed to cool to room temperature 
• The previous steps were performed twice and then the solution was diluted to 50 ml using distilled water. 
• The samples were ϐiltered through ϐilter paper 
• Reference samples were prepared in the same manner 
• Concentrations of the aforementioned heavy metals were determined using an atomic absorption spectrometer 

Table 1: Shows the Taxonomic Status of the Fish Under Study Animalia Animalia Kingdom  Chordata  Chordata  Phylum  Actinopterygii  Actinopterygii  Class  Mugiliforme  Cypriniformes Order Mugilidae   Cyprinidae Family  Liza   Barbus   Genus Abu  sharpeyi  Species  Liza abu  Barbus sharpeyi  Binomial name  
 
Statistical Analysis of Results The mean and standard deviation of the readings were calculated using (SPSS), n = 8, where n is the number of replicates for each sample [28].    
RESULTS AND DISCUSSION 
Estimating The Concentration of Heavy Metals in The 
Fish Under Study In this study, the concentrations of heavy elements lead, oxide, zinc and iron were extracted from the muscles of two types of freshwater fish living in the Euphrates River that are loaded with metals, namely Barbus sharpeyi and Liza abu and the results were as shown in Tables 2 and 3 respectively.  
Lead Element The results showed that (87.5%) of the studied Barbus sharpeyi and Liza abu ϐish samples exceeded the permissible limit for lead concentration in ϐish, as determined by the WHO/FAO [29], which is 0.5 ppm [29]. In Barbus sharpeyi, the lead concentration ranged between 0.431 and 0.860 ppm, with a mean of 0.682 and a standard deviation of 0.159, as shown in Table 4. The highest lead value was found in sample number 5, followed by sample number 1. In Liza abu ϐish, the lead concentration ranged between 0.484 and 1.66 ppm, with a mean of 1.095 and a standard deviation of 0.455, as shown in Table 5. The highest lead value was found in sample number 6, followed by sample number 1, as shown in the Figure 1. This study is consistent with what was stated by Al-Siraj et al. where the lead content in the muscles of the cobia ϐish was 1.77 micrograms/liter dry weight. The high lead levels in the studied fish are attributed to industrial and human activities. Some sewage outlets discharge untreated into the river and some light industries in the area also dump untreated waste into the river. The most significant sources of lead pollution are battery factories and the galvanized pipes used for transporting drinking water [30,31]. Cars are also a major source of lead pollution in Iraq [32], as tetraethyl lead is added to gasoline to improve its performance and convert lead into other compounds (lead oxide) that are released into the environment.  
Cadmium Element The results of this research showed that the cadmium concentration in Barbus sharpeyi ranged between (0.067-0.253) ppm, the mean 0.134 and standard deviation 0.064 as shown in the Table 4, The highest value was in sample number1, comparing these values with the maximum permissible limit according to the WHO/FAO, it was found that the cadmium concentration in all samples was within the permissible limit for Barbus sharpeyi ϐish.  
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             Figure 1: Shows the Concentration of Lead(ppm) in the Muscles of the Fish Under Study               Figure 2: Shows the Concentration of Cadmium(ppm) in the Muscles of the Fish Under Study               Figure 3: Shows the Concentration of Zinc(ppm) in the Muscles of the Fish Under Study  However, the results showed that some of the studied Liza abu ϐish samples exceeded the permissible limit for cadmium concentration in ϐish according to the WHO/FAO. The cadmium concentration ranged between 0.032-1.151 pmm and the mean 0.413 and standard deviation 0.476, as shown in the table5 and the highest value was in sample number 8, as shown in the Figure 2. Cadmium is a toxic heavy metal and its accumulation in the body leads to serious health problems for humans. 

Table 2: The Concentration of Lead, Academia, Zinc and Iron in the Muscles of Barbus Sharpeyi Fishes is Under Study Fe(ppm)  Zn(ppm)  Cd(ppm)  Pb(ppm)The element/  Sample number  59.0122.276 0.067 0.851A1 67.70 18.429 0.080  0.584 A2 62.4316.968 0.075 0.431A3 50.6721.354 0.142 0.643A4 61.53 23.625 0.253 0.860 A5 70.1918.458 0.193 0.542 A6 55.23 15.468 0.121 0.725 A7  53.6820.534 0.143 0.803A8
 Table 3: The Following Table Shows the Concentrations of Heavy Metals in the Muscles of Liza Abu Fishes Under Study Fe(ppm)  Zn(ppm)  Cd(ppm)  Pb(ppm)The element/ Sample number  189.6525.48  0.032 1.442B1 150.46 20.94 0.042 0.676B2 95.66 23.07 0.074 0.484 B3  120.0316.07  0.236 1.316B4  98.6724.06 0.624 1.284B5  150.33 21.95 1.061  1.660 B6 168.6522.44 0.065 1.350  B7  142.5325.04 1.151 0.550B8  
 
Zinc Element The zinc concentration in Barbus sharpeyi ϐish samples ranged between 15.468-23.625 pmm and the mean 19.64 and standard deviation 2.78, as shown in the Table 4. The highest zinc value was recorded in sample number 5, while the lowest value was recorded in sample number 7. In the studied Liza abu ϐish samples, the zinc concentration also ranged between 16.07-25.48 pmm and the mean 22.38 and standard deviation 2.98, as shown in the table 5. The highest value was recorded in sample number 1. Therefore, the zinc concentration in all samples did not exceed the permissible limit according to WHO/FAO, as shown in the Figure 3.  
Iron Element The results showed that the iron concentration in all samples of Barbus sharpeyi and Liza abu ϐish under study was within the limits permitted by WHO/FAO. The iron concentration in Barbus sharpeyi ϐish ranged between 50.67-70.19 pmm and and the mean 60.06 and standard deviation 6.78, as shown in the table4. The highest recorded iron value was in sample number 6. The iron concentration in Liza abu ϐish samples ranged between 95.66-189.65 pmm and the mean 139.50 and standard deviation 32.91, as shown in the Table 5. The highest recorded iron value was in sample number 1, as shown in the Figure 4 and this also agrees with what Al-Najjar found during his study of some heavy metals in the tissues of Lethrinus nebulosus ϐish, namely that the highest concentration was of iron in all parts of the body throughout the study period. Iron is considered one of the important and necessary elements that is not toxic in excess in the body.  
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             Figure 4: Shows the Concentration of Iron(ppm) in the Muscles of the Fish Under Study  Table 4: Shows the Results of the Descriptive Statistical Analysis of the Studied Barbus Sharpeyi Fish and the Permissible Values According to the Standard Speciϐications of the WHO and FAO WHO/FAO Highest Value Lowest Value Standard Deviation  Mean  Metal (ppm) 0.5 0.860 0.431 0.159 0.682 Lead (pb) 0.5 0.253 0.0670.064 0.134 Cadmium (cd) 100 23.625 15.468 2.78 19.64 Zinc (Zn) 99.4 70.1950.676.78 60.06 Iron (Fe)  Table 5: Shows the Results of the Descriptive Statistical Analysis of the Studied Liza Abu Fish and the Permissible Values According to the Standard Speciϐications of the WHO and FAO Organizations WHO/FAOHighest Value Lowest ValueStandard DeviationMean Metal (ppm) 0.5 1.6600.4840.4551.095 Lead (pb) 0.5 1.151 0.032 0.476 0.413 Cadmium (cd) 100 25.4816.072.9822.38 Zinc (Zn) 99.4 189.6595.6632.91  139.50 Iron (Fe)   The results of the current study are consistent with what was found by Abdul Khader et al. [30], in studying the level of accumulation of some heavy elements in the muscles, liver and gills of common carp (Carpio Cyprinus) that were collected from three locations in the Diwaniyah River. That study found that the order of the heavy elements with the highest concentration for all ϐish samples and for all modeling locations follows the following descending order: iron > zinc > copper > lead. This was attributed to the relationship of this order with the amount of waste discharged into the river as well as to its abundance in the river. All heavy metals were found in higher concentrations in Liza abu ϐish compared to Barbus sharpeyi ϐish, which is attributed to the feeding habits of the ϐish under study and Hussein and Fahd [33], indicated that ϐish fed on animal matter have a higher concentration of heavy metals than those fed on plant matter or mixed diets.  
CONCLUSIONS  
• The concentrations of the elements were less than the maximum limits allowed by WHO/FAO in the ϐish under study, with the exception of lead, which was more than the allowed limit in both types of ϐish under study 
• All the heavy metals under study were more concentrated in the P.abu compared to the M.sharpey. 

This is due to the feeding habits of P.abu ϐish, which were of the detritivorous type 
• The heavy metals in the ϐish under study were ranked in descending order of concentration as follows:  Fe > Zn > Pb > Cd  
Recommendations 
 
• This study recommends intensifying research on aquatic life in the Euphrates River, particularly ϐish of all types and species, to determine the extent of their contamination with various heavy metals. This is essential to prevent these pollutants from entering the food chain, thereby ensuring food safety and public health 
• Wastewater should be treated before being released into the river environment and environmental monitoring should be implemented to control the concentrations of toxic elements it contains 
• Rationalizing the use of phosphate fertilizers in agriculture  
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