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Summary:  

Background: Low hemoglobin levels and lead exposure remain significant health issues in many parts 

of the world, often occurring together, however most of the researches concentrate on the effect of high 

levels of lead .This study aimed to demonstrate the effect of blood lead level on hemoglobin and packed 

cell volume (PCV). 

Patients and Methods: Fifty eight adult volunteers were enrolled in this study with age range between 

23 and 55 years, working in the different departments in medical college of Baghdad University. Whole 

blood was withdrawn in EDTA tubes. Hemoglobin and PCV were measured and blood lead level was 

estimated using blood lead testing system including lead care kit and lead care analyzer. 

Results: After measuring blood lead level and correlate it to PCV in all volunteers results revealed a 

significant negative correlation between them which is obvious in both smokers and non-smokers 

groups. Age was found to correlate positively and significantly with blood lead level in non smokers 

group. Comparing the blood levels of lead and PCV in both smokers and non-smokers shows non-

significant difference between them although blood lead level was higher in smokers group. 

Conclusion: Blood lead levels is increased with age. There is a significant decrease in PCV with the 

increase in blood lead level which is noticed in both smokers and non smokers. There is a significant 

increase of blood lead levels in smokers group. 
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Introduction: 

 

Lead (Pb) is a non-essential heavy metal widely 

distributed in the environment(1).It is ubiquitous, 

persists indefinitely, and can be found at low levels in 

almost all living organisms (3); chronic exposure to 

low levels of this agent is one of health problems, due 

to its toxicity. Source of lead exposure may include 

air, water, food, and soil (1), including internal 

combustion engines, oil burners, smelters, lead pipes, 

glass and alloy processing plants, incinerators, 

industrial effluents, and smokestack fallout (4). Lead 

produces toxicological and pathological effects on 

central nervous system, peripheral nerves, kidneys and 

hematopoietic system (2). 

Although lead has been shown to cause variety of 

disorders such as anemia, hypertension, kidney 

disorders, reduction in intelligence quotient (IQ), and 

various types of cancers ,but little is known about the 

role of quantitative levels of metal in physiological 

fluids, at which these effects occur (6). 

In spite of that, a number of countries have recently 

phased out lead from gasoline. Lead exposure at the 

population level in some locations, particularly in 

developing countries, remains high. Mean blood lead 

levels are reported to be 13 μg/dL in China(7), and 11 

μg/dL among urban children in India(8). In contrast, 

developed countries, such as the United States,  
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reported mean blood lead levels of 1.9 μg/dL among 

children(9). It has been found that even blood Pb 

concentrations below 10 µg/dL (0.48 µmol/L) may be 

associated with negative outcomes in children (10). 

Lead can create reactive radicals which damage cell 

structure including DNA and cell membrane (11). 

Several studies have demonstrated that clinical and sub 

clinical effects of lead toxicity considered as safe, i.e., 

below 30 μg/dl in adults and 10 μg/dl in children 

.Since major part of lead exists in the soluble form in 

erythrocytes therefore it is important to expect that its 

effects occur even at very low levels without showing 

any apparent clinical manifestations (5), but usually 

blood often shows pathological changes before the 

external signs of poisoning become apparent. In fact 

blood Pb concentrations reflect recent exposure to Pb, 

and Pb in bone reflects chronic exposure to this heavy 

metal (12).The objective of the study is to evaluate the 

effect of blood lead level on hemoglobin and packed 

cell volume in a sample of Iraqi people. 

 

Patients and methods: 

This study included 58 adult volunteers, from which24 

subjects are smokers. Their age ranged from 23-56 

years. Data were collected from volunteer staff 

working in different departments in the medical 

college of Baghdad University in the period between 

December 2012 and May 2013.  
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Blood samples (2 ml) were taken from volunteers, in 

tubes containing EDAT for hemoglobin concentration 

and for blood lead level determination later on. Packed 

cell volume (PCV) was measured using heparinized 

capillary tubes sealed at one end and centrifuged at 

1500 RPM for 5 minutes in microcentrifuge. Then 

using hematocrit scale, PCV was determined.  

Blood Lead level measurement was done using lead 

care analyzer, which includes the lead care kit and the 

lead analyzer device, version 3.3 (ESA, INC, USA). 

Fifty micro liter of the whole blood in the EDTA tubes 

was drawn to be added to the treatment reagent in a 

special tubes supplied by the kit, cover them and mix 

thoroughly until the color of the mixture became 

brown .Then the tube was left to stand upright for a 

minute allowing the mixture to drain down to the 

bottom of the tube. Using the pipette a 35 micro liter 

of the mixture was drawn and applied to the sensor of 

the device after calibration and the process of 

analyzing was started (figure 1). 

 
Figure (1): The lead analyzer device. 

 

Statistical analysis: Continuous variables were 

presented as mean and standard deviation. 

Comparisons of blood lead levels and PCV in smokers 

and non smokers were done using student t -test, the 

differences were considered statistically significant 

when the P value was less than 0. 05. Correlation 

coefficient was used to demonstrate the relation 

between age and lead level, also between lead and 

PCV values (13).  

 

Results: 

Measuring blood lead level in this sample of Iraqi 

population revealed relatively high level than in other 

parts of the world (13.9+5.9). Since even blood lead 

concentrations well below 10μg/dL may cause adverse 

effects (14, 15) Correlation between blood lead level 

and PCV in the study group reveals a significant 

negative correlation between them (table1). 

 

Table (1): Correlation between blood lead level and 

PCV in the studied groups. 

 

Comparing lead and PCV in the blood of 34 adult non- 

smokers and 24 adult smokers, shows that there is a 

significant difference between the two groups 

regarding the lead levels while there is no significant 

difference in PCV between both groups (table 2). 

 

Table (2): Comparison of blood lead level and PCV 

between smokers and non- smokers. 

 

A correlation was done between blood lead level and 

the age of the non- smoker group which showed a 

significant positive correlation between them i.e. with 

increasing age the level of lead increases in the blood. 

The same significant positive correlation was also 

noticed in the smoker group as shown in table 3. 

 

Table (3): Correlation between blood lead level and 

age in non-smokers & smoker. 

 

Blood lead level was also correlated to PCV in non -

smokers and it was obvious that the correlation was 

negative, in which there is a significant decrease in 

PCV whenever there is increase in the blood lead level 

.This significant negative correlation was also 

observed in the smoker group as shown in table 4. 

 

Table (4): Correlation between blood lead level and 

PCV in non- smokers & smokers. 

 

 

 

 

Lead  level  

P R 

<0.05 -0.371 PCV 

P Smokers Non – Smokers  

<0.05 20.33± 6.32 11.65± 3.73 Lead 

>0.05 41.67± 1.27 40.15±2.84 PCV 

Lead  level  

P R 

<0.05 0.858 Age 

            non-smokers 

<0.05 0.576005 

 

Age  

       Smoker 

Lead  level  

P R 

<0.05 -0.97478 PCV   

            non- 

smokers 

<0.05 -0.97986 

 

PCV  

         smokers 
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Discussion: 

Lead-induced toxic manifestations in blood, kidney 

and brain (16).Lead was found to correlate negatively 

and significantly with PCV values i.e the increase in 

lead level causes a decrease in PCV in both smokers 

and nonsmokers.  These results go along with other 

researches which document that the lower Pb 

concentrations or more appropriately trace amounts of 

lead in blood have greater potential to induce anemia. 

This correlation is explained by the fact that lead 

disturbs the pathway of heme synthesis at either 

ferrochelatase stage or inhibiting the aminolevulinate 

dehydratase activity (17). The pattern of variations in 

anemia indicators, i.e., PCV, erythrocyte count and 

hemoglobin corresponding to Pb levels below 44 μg/dl 

and those above this level clearly demonstrate the 

differences in the kinetics of process (18).Anemia is 

one of the most characteristics symptoms that indicate 

high and chronic exposure to lead, which is due to 

inhibition of number of enzymes that are involved in 

heme-synthesis, and as result heme synthesis is 

impaired and anemia is developed. Lead also affects 

iron carrier system through cell membrane of red 

blood cell (19).Studies on animals shows that lead 

causes fragility and break red blood cells. These facts 

were demonstrated by many studies performed on 

humans (20, 21) 

Blood Lead level was found to be significantly higher 

in smokers than in non smoker group (20.33± 1.30 vs 

11.65 ± 3.73), which agrees with a study done by Ana 

N.et al., who states that smoking is an important 

source of exposure to lead (22,23). Even passive 

smoking is associated with increased blood lead levels 

(24). Actually The increase of blood lead level for 

non-occupationally exposed people indicates the 

presence of other source of lead that reaches the 

human body than occupationally exposed (25). 

Packed cell volume is found to be slightly higher in 

smokers than in non smokers, although it was expected 

to be less in smokers because of their high blood lead 

levels. This could be explained by the fact that 

smokers have higher number of erythrocytes than 

nonsmokers which masks the lead effect on PCV 

unapparent (26, 27).Some studies revealed that the 

increase in blood lead level started in the bone before 

appearing in the blood as they found that patella bone 

lead levels are associated with decreased hematocrit 

and hemoglobin levels despite the presence of low 

blood lead levels. This conclusion may reflect a 

subclinical effect of bone lead stores on hematopoiesis 

and is the first epidemiological evidence that bone lead 

may be an important biological marker of ongoing 

chronic toxicity (23) 

With increasing age lead is found to increase 

significantly both in smokers and nonsmokers ,which 

agrees with the work of other researcher ,who found 

that lead levels were higher in older subjects, in those 

with lower educational levels, and in smokers (28,29). 

 

Conclusion: 

Blood lead level is increased with age. There is a 

significant decrease in PCV with the increase in blood 

lead level which is noticed in both smokers and non 

smokers. There is a significant increase of blood lead 

levels in smokers group. 
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