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Abstract: Determination of lead, cadmium and nickel concentrations in serum 

samples (n=50), collected from policemen at difference checkpoint in Karbala 

governorate, was carried out by flam atomic absorption spectrometer. The 

results show, that the Pb, Cd and Ni mean value were (1.016±0.052)ppb, 

(0.043±0.007)ppb and (0.212±0.015)ppb respectively. The result also show 

that the mean values of heavy elements in serum samples were higher in 

policemen group when compared to control group, where the  statistically 

significantly difference  (p <0.05), except for Ni were statistically non-

significantly difference (p>0.05).  
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Introduction: 

Heavy elements are any metal element that is extremely high in density 

and is poisonous or toxic even at low concentration. As well as, it  can be 

define as a collective term which  is  applied  to  the  group  of  metals 

with atomic density  greater  than 4g/cm
3
  or  5 times  greater than  

water[1]. Toxic heavy metals are mainly emitted from various human 

activities. Automotive traffic is one of the major sources of pollution, 

such as the use of leaded gasoline. Heavy metals are classified as ten out 

of 20 trace elements are human body toxic, such as lead (Pb), cadmium 

(Cd), nickel (Ni)[2]. Heavy elements are classified as prevalent toxic 

metals which tend to be concentrated in environmental systems and 

humans [3]. Lead has been demonstrated to be accumulated in bone and 

in some soft tissues, such as liver, kidney and brain, while Cd is known to 

damage organs such as the kidneys, liver and lungs, but fumes of Nickel 
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are respiratory irritants which may cause cancer of the larynx, cancer of 

the nose and pneumonitis and so increased risk of developing lung 

cancer[4]. 

Flame atomic absorption spectroscopy, FAAS, is a well-known 

quantitative elemental analysis method for a wide range of samples, 

where it is simple, inexpensive, rapid, and applicable to wide range of 

samples[5]. The FAAS concepts are that the sample must be transformed 

to an atomic vapor by a method known as atomization. In this step, the 

sample is volatilized and decomposed in the gas phase to produce atoms 

and maybe some ions[6]. Hollow cathode lamp is use as a the line source 

radiation, it is directional to the flame whose contains the gaseous analyze 

atoms. Such ground state atoms absorb some of the radiation from the 

source. The magnitude of this absorption is proportional to the amount of 

ground-state atoms in the flames and it is represent the sample 

concentration[7]. 

Experimental 

Fifty samples of policemen were collated from three major checkpoint 

within Karbala governorate and twenty five samples as a control group 

were collated form population that living about checkpoints area. 

The questionnaire included data on demographic characteristics obtained 

by means of an interview taking into account exposure to heavy metal 

sources as a participant age, working period and smoking habited.  

Centrifuged was used to separated blood serum from whole blood. FAAS  

was used for analysis of blood serum samples. The analysis of heavy 

element was done in market research and consumer protection center 

labs, Baghdad University, Iraq.  
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Result and Discussion 

The minimum, maximum concentration and mean values of heavy 

elements in serum samples of both the policemen and control group are 

summarized in table (1).  

Table (1): Descriptive statistics of heavy elements concentrations (ppb) in 

serum samples of policemen and control group. 

Heavy 

elements 
Statistical values Policemen Control group 

Pb 

Minimum 0.508 0.083 

Maximum 1.833 1.033 

Mean± Std. Error 1.016±0.052 0.439±0.045 

P- Value<0.05(0.001) 

Cd 

Minimum 0.001 0.003 

Maximum 0.373 0.064 

Mean± Std. Error 0.043±0.007 0.037±0.003 

P- Value>0.05(0.524) 

Ni 

Minimum 0.036 0.013 

Maximum 0.474 0.255 

Mean± Std. Error 0.212±0.015 0.142±0.012 

P- Value<0.05(0.004) 

 

 

Fig. (1): The relation between heavy elements concentration (ppb) in 

serum samples of policemen and heavy elements concentration (ppb) in 

serum sample of control group. 
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The mean value of heavy elements concentrations were compared with 

those obtained with the control group. The mean value of Pb and Ni 

concentrations in serum samples of the policemen is significantly higher 

than that control group. Independent Sample T-Test confirmed a 

significant difference concentrations in serum samples among policemen 

and control groups, (P < 0.05). Also, mean value of Cd concentrations in 

serum samples of the policemen is higher than control group, with 

independent Sample T-Test confirmed a non-significant difference, (P > 

0.05). Suggesting that the checkpoints contribute significantly to the 

heavy elements emissions. Emissions from the cars and waste of machine 

parts could also increase heavy elements exposure[8]. Previous studies 

indicated that the main source of environmental lead was from the 

exhaust of vehicles and main source of environmental, cadmium and 

nickel was from the brake wear and tire particulates [9]. 

Figure (1) shows that the concentration of Pb in serum samples is higher 

than that of Cd and Ni. The concentrations of heavy elements in serum 

samples of the present study can be arranged in the following sequence 

(from more available to less available): Pb > Ni> Cd . This can be 

attributed to the fact that the widespread use of Pb in the human activities 

led to the increase in the proportion of the human exposure to the 

element. This finding is in agreement with those of other researchers in 

other countries[10]. 

Heavy Elements Concentrations in Serum Samples of Policemen as a 

function Age (30-50) 

Table (2) shows the mean value of heavy elements in serum among 

various age groups of policemen. The age group for policemen was 

separated into four sub-group as a 1(30-35), 2(36-40) and 3(41-45), and 

4(46-50). 
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Table (2): mean value of heavy elements concentrations (ppb) in serum 

samples of policemen as a function of age years. 

Age 

(years) 

Mean value± Std. Error 

Pb Cd Ni 

(30-35) 0.759±0.080 0.034±0.006 0.270±0.031 

(36-40) 0.773±0.046 0.038±0.005 0.180±0.024 

(41-45) 1.079±0.059 0.073±0.033 0.219±0.042 

(46-50) 1.434±0.068 0.037±0.004 0.184±0.025 

The mean values of lead concentration were observed to be direct 

proportional to the age groups, where they are increasing with increase 

the age years, as show in figure (2), which indicates that accumulation of 

lead level depends on age[11]. The results show significant increase of 

lead concentration with age (p-value<0.05). 

The mean values of Cd was higher at the (41-45) sub-group, while the 

sub-group (30-35)  showed the highest Ni mean value. 

 
Fig. (2): The relation between mean value of heavy elements 

concentrations (ppb) in policemen sampes as a function of age. 
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In order to analyze these results, the mean value of serum concentrations 

for policemen according to working years was calculated for each sub-

group. The results are presented in table (3) and plotted graphically in 

figure (3). 

Table (3): Mean value of heavy element concentrations of policemen 

samples as a function of working period. 

Working 

period 

Mean value± Std. Error 

Pb Cd Ni 

(1-10) 0.607±0.033 0.034±0.004 0.192±0.033 

(11-15) 0.764±0.038 0.028±0.006 0.219±0.028 

(16-20) 1.008±0.031 0.048±0.005 0.196±0.030 

(21-25) 1.267±0.026 0.077±0.037 0.232±0.041 

(26-30) 1.633±0.049 0.035±0.007 0.227±0.051 

 

 

Fig. (3): The relation between mean value of heavy elements 

concentration (ppb) in policemen samples as a function of working 

period. 
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reasons for these variations in cadmium and nickel concentrations might 

be due to different contributions by inhalation of dusts  as well as other 

anthropogenic sources such as the metal emissions from different sources 

such as emissions from cars and particulates (dusts) might increase metal 

emissions in some areas[13]. 

Heavy elements Concentrations in Serum of Policemen as a function 

smoking habited. 

Heavy elements concentrations for policemen were compared with  

smoking habit, policemen group were divided into sub-groups according 

to the smoking habited: (1) smoking and (2) nonsmoking. In order to 

analyze these results, the mean value of serum concentrations for smokers 

and nonsmokers policemen was calculated for each sub-group. The 

results of mean heavy elements concentration for each subgroup are 

presented in table (4) and plotted graphically in figure (4). 

Table (4): mean value of heavy elements concentrations (ppb) in serum 

samples of policemen as a function of smoking habited. 

Element Statistical values 
Mean value± Std. Error 

Smoking Nonsmoking 

Pb 
Mean± Std. Error 1.029±0.068 0.996±0.082 

P- Value 0.762 

Cd 
Mean± Std. Error 0.047±0.011 0.038±0.004 

P- Value 0.522 

Ni 
Mean± Std. Error 0.192±0.018 0.242±0.027 

P- Value 0.117 
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Fig. (4): The relation between mean value (ppb) of heavy elements 

concentration in serum samples of policemen as a function smoking 

habited. 

 

Figure (4) shows a relationship was observed between the smoking habit 

and the accumulation of lead in human body, where it is agreement with 

previous study[14]. The cadmium concentration in serum sample of 

smoking policemen was higher than non-smoking policemen. Cadmium 

inhaled through cigarette smoke is more easily taken up by the body than 

cadmium in food or water[15]. The concentration of nickel in the 

smoking policemen was smaller to the non-smoking policemen. 

However, the mean values of heavy elements concentrations in the serum 

samples of smoking and non-smoking was statistically non-significantly 

difference  (p >0.05), as show in figure(4.10). The high concentrations of 

Ni may be attributed to high traffic density which increases the 

emissions[16]. The highest concentration of Ni content in street dust was 

found in the streets with heavy traffic density[17]. Ni pollution on a local 

scale is caused by emissions from vehicle engines[18].   
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Conclusion 

1. The mean values of both Pb and Ni concentrations in the serum 

samples of policemen was higher than control group and mean value of 

Cd concentrations in serum samples of the policemen is smaller than 

control group. As to demographic variables, all lead mean value in serum 

were positively correlated with age and number of working years, but 

cadmium and nickel concentrations were fluctuated within given range. 

For personal behavior, smokers were with non-significantly higher levels 

of Pb and Cd, and Ni level in control group was non-significantly higher 

than policemen. 

In general, most checkpoints are contaminants at levels that are low 

enough to be considered a public health concern. However, some 

policemen has high levels of heavy elements content in policemen serum 

compared  with the value of the control group. 

2. The heavy elements concentration in the serum samples increased 

with increasing number of worker years. 

3. The heavy elements concentration in the serum samples increased with 

increasing age years. 

4. The heavy elements concentration in the serum samples increased with 

increasing smoking. 
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