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Abstract 

This study was conducted to find out the concentration of heavy met-

als (lead, cadmium, and mercury) in human and sheep blood along 

the Tigris River (Mosul, Salahuddin, Baghdad, Wasit, and Misan). 

Blood samples were taken from different regions to study the effect 

of heavy metal pollutants on human and sheep health. Lead and cad-

mium concentrations in the blood of humans and sheep in Baghdad, 

Mousel, and Misan governorates were significantly (P< 0.05) higher 

compared with their concentrations in other governorates; on the oth-

er hand, the concentration of lead in the blood of humans and sheep 

was lowest in Wasit governorate. Mercury were significantly higher 

(P<0.05) only in blood of the human and sheep in Misan governorate. 
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Introduction  

       Heavy metals are harmful because they can cause chronic degenerative changes 

as a result of their widespread use in industry and consumer items. Because metals are 

not biodegradable, they can accumulate in the environment and cause harm [1].    

Cadmium is a highly toxic metal that, even at extremely low concentrations, can ac-

cumulate in the human body and cause irreversible damage to the liver, kidneys, 

bones, lungs, placenta, brain, and central nervous system [2]. Cadmium concentrations 

in unpolluted natural waters are usually below 1 g/l [3]. Excessive exposure of the 

human body to lead results in disturbances of body function, which can be neurologi-

cal, cardiovascular, hematologic, and reproductive. Blood containing high levels of 

lead causes inadequate functioning of the central nervous system (CNS) and conse-

quently leads to encephalopathy and edema that mainly affect the cerebellum [4]. 

Mercury (Hg) appears in three forms in the environment: elemental or metallic mercu-

ry (Hg0), inorganic mercury (Hg+, Hg2+), and organic mercury (usually methyl or 

ethyl mercury) [5]. All Mercury species are toxic, with organic Mercury compounds 

generally being more toxic than inorganic species [6]. 

The ability of a material to accumulate in the tissues of organisms through intimate 

contact with water, air, and soil or through food intake is known as bioaccumulation. 

Bioaccumulation, on the other hand, is frequently divided into two categories: biocon-

centration and biomagnification. Biomagnification is the mechanism by which a bio-

accumulating substance's tissue concentration rises as it goes up the food chain across 

at least two stages [7]. 
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The aim of this study is to find out the concentrations of some heavy metals in human 

and sheep blood and try to reduce or eliminate these metals in order to preserve public 

health. 

 

Materials and Methods 

      This experiment was about collecting samples of human blood and sheep blood 

from different areas along the Tigris River in Iraq (Mosul, Salahuddin, Baghdad, 

Wasit, and Misan), as well as water samples, to measure the concentration of lead, 

mercury, and cadmium. This study lasted three months: February, March, and April 

2022. Each blood sample was divided into two parts: (5) ml of blood collected in an 

EDTA anticoagulant tube (Ethyl Diamine Tetra Acetic Acid) and (5) ml of blood in a 

gel tube without anticoagulant for measuring blood parameters. The samples were 

kept in a refrigerator at 4 °C prior to analysis, after which they were sent to the labor-

atories of the Iraqi Ministry of Science and Technology for measurement of heavy 

metal concentration. 

 

Lead concentration measurement  

     The procedure to estimating of lead examination was by atomic absorption spec-

trometry device flame. [8]. 

 

Cadmium concentration measurement  

     Estimating of  cadmium was examined by using atomic absorption spectrometry 

device, flameless.[8]. 

 

Mercury concentration measurement  

     Mercury estimation were done by using cold vapor atomic absorption spectrosco-

py (CVAAS).  [9]. 

 

Statistical analysis 

The program was used to detect the effect of difference locations in study parameters. 

Least significant difference -LSD test (Analysis of Variation - ANOVA) was used to 

significant comparison between Estimate of correlation coefficient between variables 

in this study means [10]. 

 

Results and Discussion  

Table (1) showed that the lead concentration in the blood of humans and sheep 

in Baghdad, Mousel, and Misan governorates was significantly (P<0.05) higher than 

its concentration in other governorates. On the other hand, the concentration of lead 

in the blood of humans and sheep is lowest in the Wasit governorate. 
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Table (1): Concentration of Lead in the Blood human and sheep in different 

governorate   

Means with a different small letter in the same column are significantly different (P<0.05) 

 

Table (2) showed the cadmium concentration in the blood of (humans and sheep) of 

the Baghdad, Mousel and Misan governorates were significantly increase (P<0.05) 

compare with other governorates. 

 

Table (2): Concentration of Cadmium in the Blood of human and sheep and Dif-

ferential of them in different governorate   

Means with a different small letter in the same column are significantly different (P<0.05) 

Table (3) showed the concentration of mercury were significantly higher (P<0.05)   

only in blood of the human and sheep in Misan governorate. 

 

 

 

 

Groups/Lead Human (μg\L) Sheep (μg\L) 

Baghdad 25.33±0.51a 35.13±0.87a 

Mousel 24.60±0.82a 34.73±0.64a 

Salahuddin 20.33±0.46b 25.73±0.65b 

Misan 26.13±0.79a 33.53±0.84a 

Wasit 17.80±0.53c 17.73±0.71c 

LSD 2.01 1.96 

Groups/Cad Human (μg\L) Sheep (μg\L) 

Baghdad 0.54±0.19a 0.57±0.008a 

Mousel 0.52±0.01a 0.51±0.007a 

Salahuddin 0.24±0.18b 0.27±0.005b 

Misan 0.55±0.005a 0.53±0.006a 

Wasit 0.25±0.007b 0.23±0.005b 

LSD 0.23 0.12 
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Table (3): Concentration of Mercury in the Blood of human and sheep in the dif-

ferent governorate 

Groups/Mercury Human(μg\L) Sheep(μg\L) 

Baghdad 0.00±0.00b 0.00±0.00b 

Mousel 0.00±0.00b 0.00±0.00b 

Salahuddin 0.00±0.00b 0.00±0.00b 

Misan 0.0009±0.00a 0.0007±0.00a 

Wasit 0.00±0.00b 0.00±0.00b 

LSD 0.0001 0.0001 

Means with a different small letter in the same column are significantly different (P<0.05) 

 

The results of tables (1 and 2) showed a significant increase in the concentration of 

lead and cadmium in the blood of humans and sheep in the governorates of Baghdad, 

Mosul and Missan. It may be associated with home plumbing systems in which pipes, 

solder connections, fixtures or service to homes contain lead. Polyvinyl chloride 

(PVC) pipes contain lead compounds that can leach out and lead to high concentra-

tions of lead in drinking water [11], when plumbing materials containing lead react 

chemically, lead can end up in drinking water, corrosion is the breakdown or wearing 

away of the metal from the pipes and fixtures these results were agreed with [12].  

Lead exposure from lead-contaminated food and water in sheep has been linked to an 

increase in blood lead levels [13].showed that due to global warming and increased 

anthropogenic activities were the main causal factors of water quality upon the cattle 

health including excess mineral level, high bacterial load, presence of persistent or-

ganic pollutants, and high level of heavy metals Arup [14]. The present results are 

similar to those from studies conducted in highly polluted areas in other countries 

such as Mexico, Egypt, Italy and Pakistan [15]. [16] discovered cadmium levels in 

cattle blood in barns in the Mexican province of Leon, while in Peru, cadmium levels 

in cattle blood were (0.0160.002 mg/kg).Pb and Cd concentrations in 5 dairy barns in 

the Mexican municipalities of general Zuazua and Marin were reported to be 0.74 

and 0.30 mg/kg, respectively [17], which are higher than our results.However, Other 

studies provide some evidence suggesting that geographic variations (and thus envi-

ronmental exposures) contribute to blood cadmium levels [18], along with industrial 

exposure, diet, and ethnicity .[19] Reported that the amount of cadmium in well water 

was substantially greater than in other areas of the Baghdad Governorate, which may 

be attributed to increased levels of cadmium in ground water as a result of wide-
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spread effects of plant irrigation and as a source of water for animals. Cadmium's 

simple aqueous chemistry makes it simple to dissolve in groundwater. [20]. [21]     

revealed  that  the  free  chlorine  in  drinking  water  was  below  the  standards  set 

by  the  World  Health  Organization  (WHO)  in  the  period  from  July  up  to  the  

end  of August 2007. Some variables that affect drinking water, such as the amount of 

free chlorine, temperature, pH, and the oxidation-reduction potential of water on the 

sanitising efficiency of chlorine, have been studied and found to follow the same 

trend as [22]. 

Table (3) showed the concentration of mercury were significantly higher (P<0.05)   

only in blood of the human and sheep in Misan governorate. Variant effects of high 

concentrations of mercury on human health have been documented and for these rea-

sons, it is of primary importance to monitor the mercury status in the marshlands es-

pecially in regions such as the southeast Iraq where people rely on marshlands as 

food sources or for food production [23]. Mercury is one of the heavy metals that are 

suspected [24]. To be of potential danger not only to the ecological integrity of the 

marshlands but also to the health and livelihood of the local people in southeast Iraq, 

many people in the area rely on the marshlands as sources of food (e.g. fish) and fish 

consumption is major way by which mercury is ingested by human [25][26]. [27] 

Heavy metal pollution threatens agriculture and other human food sources. 

The addition of heavy metals leads to many changings in the metabolic activity of 

microorganisms which is represented by a decrease in the ATP concentration and 

respiration rate [28]. Many enzymes secreted by microorganisms contribute to the re-

cycling of materials and nutrients that exist in the soil. 
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