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ABSTRACT: Exposure to heavy metals is the most serious threat to human health and biological system,Too 

much and too little of it does a great deal of harm, including toxicity. Recently, an increase in the incidence of 

renal failureIt was observed in Al-Sadr Teaching Hospital in Al-Najaf Governorate and it is a major driver for 

measuring the concentration of heavy metals inHuman serum, urine, and gravel. In this study, 20 (10 men and 

10 women) patients with renal failure were taken against 20 (10 men and 10 women) healthy subjects.Peoples 

Volunteers. It was found that the level of lead in blood serum, urine, and stones, respectively, ranged between 

(27.3992 PPM - 0.4689 PPM ppm, Mean ±SD = 7.4731 ± 19.923 ppm), (1.2978 - 0.0000 mg/L). , Mean ±SD = 

7.4731 ± 19.923 ppm, ), (64.8876 MG/KG - 0.0000 MG/KG) , Mean ±SD= 11.8699 ± 54.9193 MG/KG 

inKidney failure patients were found (128.186 ppm - 0.3015 ppm, Mean ±SD = 11.255 ± 10.923 ppm,) in the 

healthy group. It was found that the value of cadmium in blood serum, urine and stones, respectively, ranged 

(26.4340 - 3.9280 PPM, Mean ±SD = 9.7437 ± 5.8836 ppm), (0.2439 - 0.0004 mg/ L , Mean ±SD = 9.7437 ± 

5.8836 ppm,),(6.5469 MG/KG - 0.0000 MG/KG, Mean±SD = 0.9731 ± 5.4970 MG/KG in patients with renal 

failure) but on her(22.7242 - 2.3568 PPM, Mean ±SD = 8.322 ± 5.88 ppm, in the healthy group). It was found 

that the value of copper ranges from (0.4092 -0.7415 ppm, mean ± SD = 0.5362 ± 0.1023 ppm in the healthy 

group. It was found that the value of copper in blood serum, urine, and stones, respectively, ranged from (3.6553 

– 0.1536 ppm, Mean ±SD = 1.6772 ± 1.5244 ppm), (1.2948 – 0.0523 mg/L, Mean ±SD = 1.6772 ± 1.5244 

ppm), (65.8539 mg/kg – 0.0034 mg/kg, Mean±SD = 13.4887 ± 52.40 mg/kg in patients with renal failure) find 

the value of copper present (3.0410 – 0.2765 ppm, Mean ±SD = 1.447 ± 0.830 ppm) in the healthy group. It was 

found that the value of calcium in blood serum, urine and stones, respectively, ranged ((114.587 – 0.6347 ppm , 

Mean ±SD = 9.6044 ± 8.0777 ppm), (( 0.3248 0.0000 mg/L , Mean ±SD = 9.6044 ± 8.0777 ppm),(114.587 

MG/KG – 0.6347 MG/KG, Mean ±SD = 9.5762 ± 8.60 mg/k in patients with renal failure) found the value of 

calcium present (32.2354 – 1.2695 ppm , Mean ±SD = 4.514 ± 3.2759 ppm in the healthy group. It was found 

that the value of chromium in blood serum, urine and stones, respectively, ranged (72.6293 – 3.3157 ppm, Mean 

±SD = 24.69 ± 21.36 ppm),( 0.5676 – 0.0000 mg/L , Mean ±SD = 22.7585 ± 21.673 ppm), ( 9.4595 MG/KG – 

0.0000 MG/KG, Mean ± SD = 1.8303 ± 7.60 mg/kg in patients with renal failure) Find the value of chromium 

present (72.6293 – 3.3157 ppm, Mean ±SD = 24.69 ± 21.36 ppm) in the healthy group. This study concluded 

that the mean chromium concentrations are highest in serum samples, then co, then cd, then pb and lowest in 

serum samples. It was found that average carbon dioxide concentrations were highest in urine samples, then 

lead, then copper, then CR, and lowest in blood serum samples.Average copper concentrations are highest in the 

stone, then lead, then calcium, then chromium samples and lowest in the CD serum samples. Mean heavy metal 

concentrations are higher in the Cr and pb serum samples of healthy subjects, whereas the mean heavy metal 
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concentrations are present in the Ca and Pb serum samples of healthy subjects. Copper and cadmium are higher 

in patients. 

 

Key words: copper, calcium ,lead , cadmium and  chromium, blood serum, urine, stones – patients- renal 

failure, Healhy people, Najaf Governorate 

 

INTRODUCTION   

to Due its high divalent metal reabsorption 

and accumulation capability, the kidney is 

the primary organ affected by heavy metal 

poisoning. Also Loss of kidney function 

over time is the hallmark of chronic renal 

disease, which has a devastating effect on 

both quality of life and the need for 

medical care. [1] [2] [3] . Chronic renal 

disease is linked to exposure to heavy 

metals. [4]. People with renal failure can 

benefit from hemodialysis therapy, which 

involves the removal of waste products 

from the blood. Pollution of the air, water, 

and soil by a wide variety of chemicals has 

far-reaching consequences because of the 

fast expansion of human activity across 

many sectors in the absence of adequate 

planning and management. Heavy metals 

and radioactive pollutants in the natural 

environment are a worldwide issue due to 

the harmful impact they may have on 

living beings. [5]. For at least three 

months, an individual's glomerular 

filtration (eGFR) must be <60 

mL/min/1.73m2 in order to be diagnosed 

with chronic kidney disease [6]. Heavy 

metals are a type of inorganic pollution 

that accumulates in the soil rather than 

dissolving and becoming innocuous 

products as happens with organic 

pollutants [7]. Heavy metal concentrations 

fluctuate with changes in the environment 

caused by factors like urbanization, global 

warming, industrial output, etc. [8].  

Heavy metals with nephrotoxic qualities 

have been found in abundance in fertilizers 

[9], which may lead to permanent damage 

or loss of kidney function. [10][11]. 

The biomineralogy of human kidney 

stones (urinary calculi) has advanced 

quickly in recent years [12], since they are 

one of the most common biominerals.  

One of the most difficult medical 

problems, kidney stones have spread over 

the world and have been linked to 

irreversible kidney damage and a decline 

in renal function [13]. Some of the reasons 

why kidney stones occur, however, are 

still a mystery [14].The four most 

prevalent forms of kidney stones are 

calcium phosphate stones, calcium oxalate 

stones, uric acid stones, and struvite stones 

[15]. Kidney stones can be composed of a 

variety of substances, but the most 

frequent are calcium oxalate and calcium 

phosphate. Calcium, a necessary 

component of kidney stones, may combine 

with oxalate and phosphate, and it can also 

precipitate with white alkali and alkaline 

components. Geographic location, climate, 

ethnicity, and social and environmental 

features are all linked to the incidence of 

particular forms of kidney stones [16].This 

study analyzed the major and trace 

element compositions of kidney stones 

collected from Beijing patients and 

analyzed the possible effects of elements 

on nucleation or crystallization of the main 

components of kidney stone formation 

[17] to obtain more geochemically 

interpreted data of biogenic minerals. The 

purpose of this research is to use atomic 

absorption spectrometry for determination 

of the lead levels, copper, chromium, 
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cadmium, and calcium in the blood serum, 

urine, and stones of patients with renal 

failure and to compare these readings to 

those of a control group of healthy 

individuals. Examining the associations 

between gender, smoking history, health, 

and heavy metal levels in blood, urine, and 

stones. 

 

MATERIALS AND METHODS                      

 Blood, urine and kidney stones 

samples were collected from Al-Sadr 

Teaching Hospital in Al-Najaf. And 

healthy blood and urine samples from 

different regions of the province and other 

regions. Serum, urine and stones samples 

were taken from patients with renal failure 

and healthy individuals for each type of 20 

patients. The age of patients with renal 

failure (24-71 years) and the number of 

males 10 and females 10, while the healthy 

subjects ranged from 25 to 73 years old 

and the number of males 10 and females 

10. (2 ml) of blood was collected for each 

group separately by a disposable syringe 

and the sample was placed in Clean and 

dry test tube without any anti-coagulant 

and allowed to clot for 10 minutes at room 

temperature. Serum was separated and 

transferred to new disposable test tubes 

after centrifugation at 6000 rpm for 10 

minutes [18]. The tubes are labeled with 

Patient icon and corresponding healthy 

subjects. Thereafter, serum samples were 

kept in an ice box (4 °C) and Then it was 

transferred to a laboratory for cooling until 

the digestion process begins [18]. Also, 

urine and gravel samples were taken for 

each group of patients and healthy 

individuals. The urine and gravel samples 

were placed in a urine cup. The urine 

sample was transferred to a cooling 

laboratory, while the gravel samples were 

placed at room temperature until the 

digestion process began. (Model AA-6300, 

Shimadzu, Japan) was used to determine 

levels of lead, copper, copper, calcium and 

chromium .The wavelength is (283.3, 

324.8, 228.8, 240.2, 357.9) nm, 

respectively. 

 

Digestion of serum, urine, and gravel 

samples: Dilute serum (2 mL) from blood 

samples with 1 mL of H2O2 + 2 mL of 

HNO3 [19], and (10 mL) of deionized 

water. The mixture was then added to 25 

mL of deionized water to prepare the 

samples for digestion Samples were 

digested to 2 ml using a heating digester 

(VELP SCINTIFICA, DK6, Europe) at 

200 °C for 1 hour. Also, urine samples 

were digested with a dilution of (10 ml) 

and (5 ml) concentrated nitric acid was 

added to it, then heated at 80-90 degrees 

Celsius, near dehydration, and a small 

amount of deionized water was added. 

Samples of gravel weighing (1 gram) were 

digested, and (20 ml) of concentrated nitric 

acid was added to them, then heated to 

burn the organic matter, and when the red 

fumes stopped appearing, (10 ml) of 

perchloric acid was added, and the 

digestion continued until it appeared white 

fumes. All samples were cooled to room 

temperature after digestion. Overseas 

experiments have been completed water 

(50 mL) [20], and filtered using filter 

paper (0.45 μm) washed with water and 

acid and dried in place [21], and a vacuum 

pump. Serum, urine (10 ml each) and 

kidney stone (25 ml) samples were frozen 

at −20 °C until the start date of analysis in 

a chelometer as in Figure 1. 
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Figure 1: Apparatus for measuring the 

heavy metals 

 

RESULTS AND DISCUSSION   

Table 1 shows heavy metals (lead, 

cadmium, copper, calcium, chromium) in 

serum samples of a group of patients. The 

Pb value ranged (27.3992 ppm–0.4689 

ppm, mean ± SD = 7.4731 ± 19.923 ppm,). 

The highest value obtained for lead was 

27.3992 ppm. The lowest value obtained 

was 0.4689 ppm. The Cd value ranged 

(26.4340–3.9280 ppm, mean ± SD = 

9.7437 ± 5.8836 ppm,). The highest 

obtained value was 26.4340 ppm, and the 

lowest obtained value was 3.9280 ppm. 

Copper value range (3.6553 - 0.1536 ppm) 

mean ± SD = 1.6772 ± 1.5244 ppm). The 

highest value obtained for copper was 

3.6553 ppm, and the lowest value obtained 

was 0.1536 ppm. The Ca value ranged 

(114.587–0.6347 ppm, mean ± SD = 

9.6044 ± 8.0777 ppm). The highest 

obtained value was 114.587 ppm, and the 

lowest obtained value was 0.6347 ppm. 

The Cr value found ranges from (125.355 

− 4.9646 ppm, mean ± SD = 22.7585 ± 

21.673 ppm). The highest obtained value 

was 125.355 ppm, and the lowest obtained 

value was 4.9646 ppm. Health group. The 

Pb value range is (128.186 ppm–0.3015 

ppm, mean ± SD = 11.255 ± 10.923 ppm,). 

The highest obtained value was 128.186 

ppm, and the lowest obtained value was 

0.3015 ppm. The Cd value ranged 

(22.7242 - 2.3568 ppm, mean ± SD = 

8.322 ± 5.88 ppm,). The highest value 

obtained for Cd was 22.7242 ppm, and the 

lowest value obtained was 2.3568 ppm. 

The value for Cu ranged (3.0410 - 0.2765 

ppm, mean ± SD = 1.447 ± 0.830 ppm). 

The highest value obtained for copper was 

3.0410 ppm, and the lowest value obtained 

was 0.2765 ppm. The Ca value ranges 

from (32.2354 - 1.2695 ppm, mean ± SD = 

4.514 ± 3.2759 ppm). The highest value 

obtained for Ca was 32.2354 ppm, and the 

lowest value obtained was 1.2695 ppm. 

The value for Cr ranged (72.6293 - 3.3157 

ppm, mean ± SD = 24.69 ± 21.36 ppm) the 

highest value obtained for chromium was 

72.6293 ppm, and the lowest obtained 

value was 3.3157 ppm. 

 

TABLE 1. Comparison between patients and healthy subjects for heavy metals in blood 

serum samples. 

Heavy 

Metals 

Type of Group Upper Limit Lower Limit Mean ± SD 

Pb 

 

Patients 

Healthy 

27.399 

128.186 

0.468 

0.3015 

7.4731 ± 19.923  

11.255 ± 10.923 

Cu Patients 

Healthy 

3.6553 

3.0410 

0.1536 

0.2765 

1.6772±1.5244 

1.447 ± 0.830 

Cd Patients 

Healthy 

26.4340 

22.7242 

3.9280 

0.2765 

9.7437 ± 5.8836 

8.322 ± 5.88 

Ca Patients 

Healthy 

114.587 

32.2354 

0.6347  

1.2695 

9.6044 ± 8.0777 

4.514± 3.2759 
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Cr Patients 

Healthy 

125.355 

72.6293 

4.9646 

3.3157 

22.7585 ± 21.673 

24.69 ± 21.36 

 

Table 2 shows heavy metals (lead, 

copper, cadmium, calcium, chromium) 

in urine samples of a group of patients 

.Lead value range (1.2978 - 0.0000 mg/L, 

mean ± SD = 7.4731 ± 19.923 ppm,). The 

highest value obtained for lead was 

(1.2978 mg/L) and the lowest value 

obtained was (0.0000 mg/L) Copper value 

range (1.2948 - 0.0523 mg/L, mean ± SD 

= 1.6772 ± 1.5244 ppm). The highest 

value obtained for copper was 1.2948 

mg/L) and the lowest value obtained was 

(0.0523 mg/L) The value for cadmium 

ranged from (0.2439 - 0.0004 mg/L, mean 

± SD = 9.7437 ± 5.8836 ppm,). The 

highest value obtained for Cd was (0.2439 

mg/L) and the lowest value observed was 

(0.0004 mg/L) Calcium value range 

(0.3248 ± 0.0000 mg/L) mean ± SD = 

9.6044 ± 8.0777 ppm). The highest value 

obtained for Ca was (0.3248 mg/L) and the 

lowest value obtained was (0.0000 mg/L) 

The value of chromium found ranges from 

(0.5676 - 0.0000). mg/L, mean ± SD 

(22.7585 ± 21.673 ppm). The highest 

value observed was (0.5676 mg/L) and the 

lowest value observed was (0.0000. mg/L) 

Health group. The Pb value range is 

(128.186 ppm–0.3015 ppm, mean ± SD = 

11.255 ± 10.923 ppm,). The highest 

obtained value was 128.186 ppm, and the 

lowest obtained value was 0.3015 ppm. 

The Cd value ranged (22.7242 - 2.3568 

ppm, mean ± SD = 8.322 ± 5.88 ppm,). 

The highest value obtained for Cd was 

22.7242 ppm, and the lowest value 

obtained was 2.3568 ppm. The value for 

Cu ranged (3.0410 - 0.2765 ppm, mean ± 

SD = 1.447 ± 0.830 ppm). The highest 

value obtained for copper was 3.0410 

ppm, and the lowest value obtained was 

0.2765 ppm. The Ca value ranges from 

(32.2354 - 1.2695 ppm, mean ± SD = 

4.514 ± 3.2759 ppm). The highest value 

obtained for Ca was 32.2354 ppm, and the 

lowest value obtained was 1.2695 ppm. 

The value for Cr ranged (72.6293 - 3.3157 

ppm, mean ± SD = 24.69 ± 21.36 ppm) the 

highest value obtained for chromium was 

72.6293 ppm, and the lowest obtained 

value was 3.3157 ppm.  

 

Table 2. Comparison of patients and healthy subjects for heavy metals in urine samples 

Heavy 

Metals 

Type of 

Group 

Upper Limit Lower 

Limit 

Mean ± SD 

Pb 

 

Patients 

Healthy 

1.2978 

128.186 

0.0000 

0.3015 

4731 ± 19.923 

11.255 ± 

10.923 

Cu Patients 

Healthy 

1.2948  

3.0410  

0.1536 

0.2765 

1.6772 ± 

1.5244 

1.447 ± 0.830 

Cd Patients 

Healthy 

0.2439 

22.7242 

0.0004 

0.2765 

9.7437 ± 

5.8836 

8.322± 5.88  

Ca Patients 

Healthy 

0.3248 

32.2354 

0.0000 

1.2695 

9.6044 ± 

8.0777 
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4.514± 3.2759 

Cr Patients 

Healthy 

0.5676 

72.6293 

0.0000 

3.3157 

22.7585 ± 

21.673 

24.69 ± 21.36 

Table 3 shows heavy metals (lead, copper, 

cadmium, calcium, chromium) in stone 

samples. Lead value between (64.8876 

mg/kg - 0.0000 mg/kg), mean ± SD = 

11.8699 ± 54.9193 mg/kg. The highest 

obtained value was 64.8876 mg/kg, and 

the lowest obtained value was 0.000 

mg/kg. The copper value ranged from 

(65.8539 mg/kg - 0.0034 mg/kg) kg mean 

± SD = 13.4887 ± 52.40 mg/kg The 

highest obtained value of copper for gravel 

samples was (65.8539 mg/kg) and the 

lowest value obtained was (0.0034 mg/kg)                  

The value of cadmium ranged (6.5469 

mg/kg - 0.0000 mg/kg) mean ± SD = 

0.9731 ± 5.4970 mg/kg           the highest 

value obtained for gravel samples was 

(6.5469 mg/kg) and the lowest value 

obtained was (0.0000 mg/kg), Ca value 

ranged from (114.587 mg/kg - 0.6347 

mg/kg), mean ± SD = 9.5762 ± 8.60 

mg./kg. The highest value obtained for 

gravel samples was 114.587 mg/kg and the 

lowest value obtained was 0.6347 mg/kg. 

The value of chromium CR ranged from 

(9.4595 mg/kg) - 0.0000 mg/kg, mean ± 

SD = 1.8303 ± 7.60 mg/kg. The highest 

value obtained for chromium for gravel 

samples was (9.4595 mg/kg and the lowest 

value obtained was (0.0000 MG/KG). The 

lead value ranges (128.186 ppm) - 0.3015 

ppm, mean ± SD = 11.255 ± 10.923 ppm,). 

The highest value obtained was 128.186 

ppm and the lowest value obtained was 

0.3015 ppm. Copper value range (3.0410 - 

0.2765 ppm, mean ± SD = 1.447 ± 0.830 

ppm). The highest value obtained for 

copper was 3.0410 ppm, and the lowest 

value obtained was 0.2765 ppm. The value 

for cadmium ranges from (22.7242 - 

2.3568 ppm, mean ± SD = 8.322 ± 5.88 

ppm,). The highest value obtained for Cd 

was 22.7242 ppm) and the lowest value 

obtained was (2.3568 ppm). The calcium 

value range is (32.2354 - 1.2695 ppm, 

mean ± SD = 4.514 ± 3.2759 ppm). The 

highest obtained value was 32.2354 ppm, 

and the lowest obtained value was 1.2695 

ppm. The Cr value ranged (72.6293 - 

3.3157 ppm) mean ± SD = 24.69 ± 21.36 

ppm) The highest value obtained was 

72.6293 ppm, and the lowest value 

obtained was (3.3157 ppm). 

 

TABLE 3. Comparison between patients and healthy subjects for heavy metals in blood 

serum samples. 

Heavy 

Metals 

Type of 

Group 

Upper Limit Lower Limit Mean ± SD 

Pb 

 

 

Patients 

Healthy 

 

64.8876 

128.186 

0.0000 

0.3015 

11.8699 ± 

54.9193 

11.255 ± 

10.923 

Cu Patients 

Healthy 

65.8539 

32.2354 

0.0034 

0.2765 

13.4887 ± 

52.40 

1.447 ± 
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0.830 

Cd Patients 

Healthy 

 

6.5469 

22.7242 

0.0000 

2.3568 

0.9731 ± 

5.4970 

8.322 ± 5.88 

Ca Patients 

Healthy 

 

114.587 

32.2354 

0.6347  

1.2695 

9.5762 ± 

8.60 

4.514± 

3.2759 

Cr Patients 

Healthy 

9.4595 

72.6293 

0.0000 

3.3157 

1.8303 ± 

7.60 

24.69 ± 

21.36 

Figure 2:  shows  of average  Heavy 

Metals Concentration (mg/kg) in Gravel  

Samples  and compare with permissible 

limit according global organizations 

concerned with standard values of 

elements. The mean of Concentration  pb 

in Heavy Metals  groups higher than 

permissible limit at 11.8699 ppm . Soil 

contamination as a cause of elevated lead 

levels in patients; this metal can enter the 

food chain via contaminated crops. 

Despite being banned from use in 

commercially available gasoline in 1995, 

lead is still added to aviation fuel. The 

mean of Concentration  Cd in Heavy 

Metals  groups higher than permissible 

limit at 0.9731 ppm . Cadmium and its 

compounds are highly toxic and exposure 

is known to cause cancer. It is primarily 

associated with human lung, prostate, and 

kidney cancers. The mean of 

Concentration  Cu in Heavy  Metals   

groups  higher  than  permissible  limit  at  

13.4887 ppm.  Copper increase in 

malignancies may occur because of tissue 

death and necrosis, which releases copper 

into the bloodstream. The mechanism of 

copper elevation in Gravel patients could 

be due to the destruction and necrosis of 

the underlying tissues leading to the 

release of copper in the kidneys. The mean 

of Concentration  Ca in Heavy Metals  

groups higher than permissible limit at 

9.5762 ppm .  The mean of Concentration  

Cr in Heavy Metals  groups higher than 

permissible limit at 1.8303 ppm . 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: average  Heavy Metals 

Concentration (mg/kg) in Gravel  Samples  

and compared with permissible limit 

 

Figure 3: shows  of average  Heavy Metals 

Concentration (ppm) in Patients serum  

Samples  and compare with permissible 

limit according global organizations 

concerned with standard values of 

elements. The mean of Concentration pb in 

Heavy Metals groups higher than 

permissible limit at 7.473 ppm . Lead is 

still added to aviation fuel despite being 

outlawed in 1995 from usage in 

commercially available gasoline. Lead 
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emissions from this source are very high, 

and this is a known contributor to 

environmental contamination. It was also 

shown that smokers' blood lead levels 

were much higher than nonsmokers', 

suggesting yet another route of exposure. 

Lead exposure is also affected by the jobs 

people have, such as those in the mining 

industry. The mean of Concentration Cd  

in Heavy Metals  groups higher than 

permissible limit at 9.7437 ppm . 

Cadmium and its compounds are highly 

toxic and exposure is known to cause 

cancer. The mean of Concentration  Cu  in 

Heavy Metals  groups higher than 

permissible limit at 9.7437 ppm .In this 

study, the result found a significant higher 

Cu ratio in the serum  patients.  The mean 

of Concentration  Ca in Heavy Metals  

groups higher than permissible limit at 

9.6044 ppm .  The mean of Concentration  

Cr in Heavy Metals  groups higher than 

permissible limit at 22.7585 ppm . 

 
Figure 3: average  Heavy Metals Concentration (ppm) in serum  Samples  and compared with 

permissible limit 

 

 

Figure 4: shows  of average  Heavy Metals 

Concentration (mg/L) in Patients urine  

Samples  and compare with permissible 

limit according global organizations 

concerned with standard values of 

elements. The mean of Concentration  pb 

in Heavy Metals  groups higher than 

permissible limit at 0.472 mg/L. Aviation 

gasoline still contains lead. Lead emissions 

from this source are very high, and this is a 

known contributor to environmental 

contamination. It was also shown that 

smokers' urine had much higher 

concentrations of lead, suggesting that 

tobacco use is a significant contributor to 

lead exposure. Lead exposure is also 

affected by the jobs people have, such as 

those in the mining industry. The mean of 

Concentration  Cd  in Heavy Metals  

groups less than permissible limit at 0.048 

mg/L . Cadmium and its compounds are 

highly toxic and exposure is known to 

cause cancer. The mean of Concentration  

Cu  in Heavy Metals  groups higher than 

permissible limit at 0.382 mg/L .In this 

study, the result found a significant higher 

Cu ratio in the urine  patients.  The mean 

of Concentration  Ca in Heavy Metals  

groups less than permissible limit at 0.992 

mg/L . The mean of Concentration  Cr in 

Heavy Metals  groups higher than 

permissible limit at 0.142 mg/L. 
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Figure 4: average  Heavy Metals Concentration (mg/L) in urine  Samples  and compared with 

permissible limit  

 

Figure 5: shows the analytic results of 

HMC (Pb, Cd, Ca, Cr and Cu) in Gravel  

Samples of study groups depending on the 

gender of the participants. The contents of 

Pb, Cd and Cu are more concentrated in 

male Gravel samples of comparing to 

females, which can be caused by the 

vocational exposure. While female gravel 

samples have a higher percentage of Ca 

and Cr concentration than male samples. 

While female gravel samples have a higher 

percentage of Ca and Cr concentration 

than male samples. 

 
Figure 5: Mean Values of HMC in Gravel  Samples of a study Groups as a  Function 

of Gender 

 

Figure 6: shows the analytic results of 

HMC (Pb, Cd, Ca, Cr and Cu) in serum  

Samples of study groups depending on the 

gender of the participants. The contents of  

Cr, Cd, Ca and Cu are more concentrated 

in female  serum samples of comparing to 

male, which can be caused by the 

vocational exposure While male serum 

samples with higher Pb concentrations 

than female samples do not. 

 

 

Figure 6: Mean Values of HMC in serum 

Samples of the Study Groups as a  

Function of Gender 
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Figure 7: shows the analytic results of 

HMC (Pb, Cd, Ca, Cr and Cu) in Samples 

of study groups depending on  healthy and 

Patients people. The contents of  Cu, Ca 

and Cd   are more concentrated in Patients 

people  serum samples of comparing to 

healthy people . While, the concentration 

of Pb and Cr in serum samples of healthy 

people more percentage of Patients people 

 
Figure 7: Mean HMC values in serum samples of healthy and Patients. 

 

CONCLUSIONS   

The findings indicated that the average the 

levels of heavy metals in patients with 

renal failure in the serum is that the 

average concentrations of cr are the 

highest in serum samples, then Ca, then 

Cd, then Pb and the lowest are the cu 

serum samples while in the average 

concentrations of Ca is the highest in urine 

samples, Then lead, then cu, then cr, the 

least of which are blood serum samples. 

The average concentrations of cu were 

highest in stone samples, then Pb, then Ca, 

then Cr, the lowest being in Cd serum 

samples. 

The study concluded that the average 

concentrations of minerals are higher in 

chromium and lead samples than in the 

serum of healthy subjects, while the 

average concentrations of minerals in 

calcium, copper and cadmium serum 

samples are higher in patients. Depending 

on the findings, the polluted air of the 

Middle East Center is responsible for the 

elevated levels of heavy metals found in 

healthy people. Determining the role of 

these components in causing kidney failure 

will require further research. 

 

Thanks and appreciation 

The authors thank Al-Sadr Teaching 

Hospital in Al-Najaf. Special thanks to 

Prof. Dr. Haider Hamza, Prof. Dr. Samah 

Odeh, and Prof. Dr. Abbas Abu Nasiriyah 

from the Faculty of Science. Kufa 

University for their support to finish this 

research.  

  

REFERENCES 

1. Lukowsky LR, Mehrotra R, Kheifets 

L, Arah OA, Nissenson AR, Kalantar-

Zadeh K. Comparing mortality of 

peritoneal and hemodialysis patients in 

the first 2 years of dialysis therapy: a 

marginal structural model analysis. 

Clin J Am Soc Nephrol [Internet]. 

2013 Apr [cited 2020 May 4];8(4):619-

28.  

2. Ali AS. Renal services in Iraq. Iraqi 

New Med J. 2018 Jul;4(80):82-3.  

3. Saeed HS, Sinjari HY. Assessment of 

hemodialysis efficacy in patients with 

end-stage renal failure in the Erbil 



Journal of Survey in Fisheries Sciences                       10(1)1910-1921  2023 

 

1920 

hemodialysis center. Med J Babylon 

[Internet]. 2018 [cited 2020 May 

4];15(4):276-80. Available from: 

http://doi.org/10.4103/MJBL.MJBL_6

2_18 

4. Fevrier-Paul A, Soyibo AK, Mitchell 

S, Voutchkov M. Role of toxic 

elements in chronic kidney disease. J 

Health Pollut [Internet]. 2018 Dec 

[cited 2020 May 4];8(20):Article 

81202 [6 p.]. Available from: 

https://doi.org/10.5696/2156-9614- 

8.20.181202  

5. Issa, M. J., and Qanbar, A. S. (2016). 

Assessment of heavy metal 

contamination in Euphrates River 

sediments from Al-Hindiya Barrage to 

AlNasiria city, south Iraq. Iraqi Journal 

of Science, 57(1A), 184-193.  

6. Wu C.-Y., et al. The association 

between plasma selenium and chronic 

kidney disease related to lead, 

cadmium and arsenic exposure in a 

Taiwanese population. J. Hazard 

Mater. 2019;375:224–232.  

7. Abou-Shanab, R. A., Ghozlan, H. A., 

Ghanem, K. M., and Moawad, H. A. 

(2007). Heavy metals in soils and 

plants from various metalcontaminated 

sites in Egypt. Terrestrial and Aquatic 

Environmental Toxicology, 1(1), 7-12.  

8. Tawfiq, L. N. M., Jasim, K. A., and 

Abdulhmeed, E. O. (2015). Pollution 

of soils by heavy metals in East 

Baghdad in Iraq. International Journal 

of Innovative Science, Engineering and 

Technology, 2(6), 181-187. 

9. Mohiuddin K.M., et al. Quality of 

commonly used fertilizers collected 

from different areas of 

Bangladesh. J. Bangladesh Agric. 

Univ. 2017;15(2):219–226.  

10. [10]  Barbier Olivier, et al. Effect of 

heavy metals on, and handling by, the 

kidney. Nephron. 

Physiol. 2005;99(4):p105–p110. 

11. Kim N.H., et al. Environmental heavy 

metal exposure and chronic kidney 

disease in the general 

population. J. Kor. Med. 

Sci. 2015;30(3):272–277.  

12. Gebauer, D.; Jansson, K.; Oliveberg, 

M.; Hedin, N. Indications that 

Amorphous Calcium Carbonates Occur 

in Pathological Mineralisation—A 

Urinary Stone from a Guinea Pig. 

Minerals 2018, 8, 84. 

13. Wrobel, A.; Rokita, E.; Taton, G.; 

Thor, P. Chemical composition and 

morphology of renal stones. Folia 

Med. Crac. 2013, 53, 5–15. 

14. Blaschko, S.D.; Miller, J.; Chi, T.; 

Flechner, L.; Fakra, S.; Kahn, A.; 

Kapahi, P.; Stoller, M.L. 

Microcomposition of Human Urinary 

Calculi Using Advanced Imaging 

Techniques. J. Urol. 2013, 189, 726–

734. 

15. Chandrajith, R.; Weerasingha, A.; 

Premaratne, K.M.; Gamage, D.; 

Abeygunasekera, A.M.; Joachimski, 

M.M.; Senaratne, A. Mineralogical, 

compositional and isotope 

characterization of human kidney 

stones (urolithiasis) in a Sri Lankan 

population. Environ. Geochem. Health 

2019, 41, 1881–1894. 

16. Han, G.; Tang, Y.; Liu, M.; Van 

Zwieten, L.; Yang, X.; Yu, C.; Wang, 

H.; Song, Z. Carbon-nitrogen isotope 

coupling of soil organic matter in a 

karst region under land use change, 

Southwest China. Agric. Ecosyst. 

Environ. 2020, 301, 107027. 

17. Tian, Y.; Han, G.; Zeng, J.; Zhang, Q.; 

Xu, L.; Liu, K.; Xiao, C.; Ma, L.; 

Zhao, Y. Preliminary Data on 

Geochemical Characteristics of Major 

http://doi.org/10.4103/MJBL.MJBL_62_18
http://doi.org/10.4103/MJBL.MJBL_62_18


Journal of Survey in Fisheries Sciences                       10(1)1910-1921  2023 

1921 

and Trace Elements in Typical 

Biominerals: From the Perspective of 

Human Kidney Stones. Minerals 2021, 

11, 1396. https://doi.org/ 

10.3390/min11121396. 

18. A. Hassan, A. Mohsen, H. Zahed, and 

A. Abojassim, Determination of alpha 

particles levels in blood samples of 

cancer patients at Karbala governorate, 

Iraq, Iranian J. Med. Phys. 16(1), 41-

47 (2019). 

19. F. Q. Muhammad and K. S. L. Al-

Badri, Four Band Electromagnetic 

Waves Absorber Using Negative 

Refractive Index Materials 

(Metamaterials), Sci. J. King Faisal 

Univ. 21(1), 1-11 (2020). 

20. A. Ismail, M. Riaz, S. Akhtar, A. 

Farooq, M. Shahzad, A. Mujtaba, 

Intake of heavy metals through milk 

and toxicity assessment, Pakistan Zool. 

49, 1413-1419 (2017). 

21. M. Stoffyn and F. Mackenzie, Fate of 

dissolved Aluminum in the Ocean , 

Marine Che.11, 105-127 (1982). 

 

 


