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Abstract. The purpose of the present study is to find the impact of benzene and its 

components on some aspects of hematological parameters in the blood of workers in the 

filling stations as blood samples were collected, studied and synthesized from (60 people) 

of people working in filling stations in Kirkuk and in direct contact with gasoline and (60 

people) of people who do not work in gas stations and considered as a control group. The 

laboratory tests were conducted and included: blood tests include a Complete Blood Count, 

WBC, RBC, Hb, ESR, Plat. count and the biochemical test (T.S.P). The results of the study 

showed a little difference in the levels of the CBC, ESR as well as measure total serum 

protein in the blood of workers, compared with the control group. Non-significant 

differences in the values of white blood cell count, erythrocyte sedimentation rate, and 

hemoglobin.    
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1. Introduction 

Benzene: is an important component of petrol, is a widely distributed environmental 

contaminant. It is a mixture derived from crude oil which is a hydrocarbon net and its chemical 

formula C6H6 and its molecular weight (78.12 g/mmol) the physical properties and under 

standard conditions, it is a colorless liquid or a pale yellow which is fast evaporation, fast 

ignition in the air and its melting rate in water reaches (1.8 g/L)Boiling point (80.1) Celsius and 

steam density 2.77 and rather pleasant odor [1]. Today, about 98% [2] of the benzene is derived 

from the petrochemical and petroleum refining industries. Therefore, occupational exposure to 

benzene in humans generally takes place in factories, refineries, and other industrial settings. 

Moreover, the general population is exposed to benzene contained in petrol, vehicle exhaust, 

and diesel fuel and cigarette Smoke. Occupational exposure to benzene has mainly been 

associated with increased incidences of blood disorders such as aplastic anemia, leukemia, 

lymphoma, and myelodysplastic syndrome (MDS) chronic myeloid and acute lymphoid 

leukemia and non‐Hodgkin’s lymphomas [1]. Gasoline enters into the manufacture of many 

needs, including plastics, nylon, and synthetic fibers and enters into the manufacture of certain 

types of oils, greases, rubber, dyes, detergents, medicines and pesticides in addition to fuel, 

humans nowadays exposed to quantities of gasoline daily because of its presence in the air And 

water and the soil is considered to be natural and industrial sources [3]. 
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The gasoline ring was first discovered in 1825 by the English world Faradi Micheal, when 

it was isolated from gas oil and in 1833 the German scientist Alhard Metsherlitshis produced it 

by distillation of benzoic acid and lime and then the English Sharolen masphild in 1845 isolated 

gasoline from Coal tar in 1948 he produced gasoline from the coal mine[4]. In the United state, 

for example, the average individual gasoline is exposed to smoking tobacco cigarettes by 50% 

and the car exhaust by 20% [5]. The first human infection with white blood cell cancer was in 

1928 as a result of the exposure to gasoline, and this case was called poison gas, and it was 

caused by the bone marrow [6]. 

Exposure to gasoline fumes leads to a defect in the manufacture of hymochlorin, with a 

noticeable decrease in the concentration of Haemopenia in the blood of workers exposed to 

gasoline, as well as the decrease in the number of erythrocytes and the concentration of 

hymoclloben in male guinea pigs when exposed to the same human exposure conditions [7-8]. 

Studies have shown that there is a great correlation between the exposure to gasoline and the 

white blood cell carcinoma as the cells originate from the bone marrow so that when the 

infection occurs, the cells will accumulate in the bone marrow, causing the state of leukemia, as 

it does not leave its maturity and thus leads to a small number of pellets Red blood and white 

blood cells in the body add to it the thrombocytopenia and the incidence of anemia [7]. In 

another study, it was noted that a deficiency in the concentration of Hemoglobin had been 

recorded as a result of exposure to leaded gasoline and other compounds, as well as for 

erythrocytes and erythrocyte deposition rate, but noted that there had been a noticeable increase 

in the number of white blood cells and the number of platelets [9]. 

     Inhalation of very high rates of gasoline can cause death, While only high proportions 

may cause dizziness, drowsiness, and acceleration heartbeats, headaches, dislocations, disorder, 

absence from consciousness. Eating foods with high proportions can also cause of gasoline or 

drank in the occurrence of vomiting, stomach irritation, dizziness, drowsiness, and violent 

convulsions, accelerated heartbeat, and finally death. The main effect of long-term exposure to 

gasoline is limited to blood [10]. Gasoline causes harmful effects on the bone marrow and can 

cause a decrease in red blood, leading to anemia [11]. 

It can also cause severe bleeding and affect the immune system, which increases the chance 

of infection. Some women who inhale high rates of gasoline for many months have suffered 

Irregular menstrual periods and a decrease in the size of the ovaries [12]. 

2. Materials and methods  

Venous blood samples have been collected from people working in six fuel stations 

distributed in the governorate of Kirkuk, which numbered 60 samples ranging in age from 20 to 

40 years old and their working periods ranged from 6 to 10 hours. The other 60 samples have 

been collected from people who did not work at stations, from students in age from 20 to 26 

years old. The necessary analyzes have been conducted, including part of the public health 

laboratory for the analysis of c.b.c in the complete blood count device. A section of the analysis 

was conducted at the laboratories of the Technical Institute and under supervision to conduct 

the rest of the analyzes (t.s.p ... esr) were analyzed the total blood proteins, adding solutions to 

the sample of the serum and wait for the wavelength reading and then calculate the outputs 

according to the law and according to the table. 

 

 



 

 

 

 

 

Table 1. Data for calculating the total blood protein 

Add T S 

R1 1 ml 1 ml 

Serum 20 uL ---------- 

Standard ---------- 20 uL 

 

Mix at 5 min for 37c° 

W.L = 550 nm 

N.V=6.2 – 8.2 g 

Aan . Con 6g/dl 

As = 0.420 nm 

Result= At/As × 6g/dl 

 

The ESR test has been done using Routine methods using prefabricated pipes “Westergreen 

Method”, wait an hour and then record the results as follows: 

1. Add the blood sample to the ESR tube containing sodium citrate and then mix carefully. 

2. Keep it vertically to avoid any mistakes. 

3. Wait an hour to see the changes. 

 

A blood sample of 5 ml was withdrawn from each person and distributed as follows: 

1. A small amount for the c.b.c device. 

2. 1.6 ml for ESR analysis. 

3. Results and discussion   

The effect of exposure to benzene on hematological variables: 

The results of this study showed that there are significant differences in red blood cell count, 

the mean of red blood cells for the workers and the control groups was (5.6 and 5.3*106 cell/mm3 

respectively) figure (1). The percentage of red blood cells in the workers was greater than the 

percentage of the control group, note that it is still in the normal range which agrees with the 

study of (12,13,14,15 and 16). 

The study showed significant differences in the number of white blood cells, the mean of 

white blood cells for the workers and the control groups was (7.12 and 7.8* 103 cell/mm3 

respectively) figure (2). The percentage of white blood cells in the workers was greater than the 

percentage of the control group because the main function of white blood cells is to act as one 

of the body’s defenses from the exposure to the gasoline and its component which are very 

harmful to the cells and tissues which is agreed with the study of (17, 18, 19 ). 

The study showed significant differences in the concentration of blood hemoglobin, the 

mean of hemoglobin concentration for the workers and for the control groups was (14.3 and 

13.78 g/100 ml respectively) figure (3). The concentration of hemoglobin in the workers was 

greater than the control group, there is a positive relationship between red blood cells and 

hemoglobin concentration, whereas that the hemoglobin concentration increase when the 

percentage of red blood cells increases. 

The study also showed significant differences in the volume ratio of the packed blood cells 

for the workers and for the control groups which was (45.43 and 40.2 % respectively) figure 

(4). The volume ratio of the packed blood cells for the workers was greater than the control 



 

 

 

 

 

group. Since the red blood cells and the hemoglobin concentration was high in the workers' 

group so it is obvious that the volume ratio of the compressed blood cells must be high too 

because it represents the accumulation and adhesion of red blood cells (20). 

The study showed significant differences in the platelets percentage, the mean of the 

platelets for the workers and the control groups was (230.35 and 117.3 x 103/ mm3 respectively). 

Figure (5). The platelet number for the workers was greater than the control group, it could be 

because the gasoline has a stimulation effect on the bone marrow which causes increasing in 

megakaryocytes formation. The study showed no significant differences in the red blood cell 

deposition rate, the red blood cells deposition rate for the workers and for the control groups 

was (14.38 and 13.6 mm/h respectively). Figure (6). The study showed no significant differences 

in the neutrophils percentage, the mean of neutrophils percentage in the workers and for the 

control groups was (65.45 and 75.92 % respectively). Figure (7). The study showed significant 

differences in the lymphocyte percentage, the mean of neutrophils percentage in the workers 

and for the control groups was (27.4 and 18.3 % respectively). The results showed that the 

lymphocyte was greater in the workers' blood than in the control group, it could be because of 

the defensive role of the lymphocyte against diseases and inflammations that could happen in 

the workers' bodies because of exposing to gasoline always. The study showed no significant 

differences in the monocytes percentage, the mean of monocytes percentage in the workers and 

for the control groups was (8.75 and 7.65 % respectively). Figure (9). As we can see the results 

showed a trace increase of the workers' monocytes than in the control group. 

The study showed significant differences in the eosinophils percentage, the mean of 

eosinophils percentage in the workers and for the control groups was (2.25 and 1.23 % 

respectively). Figure (10). The eosinophils were greater in the workers' blood than in the control 

group, it could be because they may get allergy and inflammations especially skin allergy. The 

study showed significant differences in the basophils percentage, the mean of basophils 

percentage in the workers and for the control groups was (0.41 and 0.15 % respectively). Figure 

(11). The basophils were greater in the worker's blood because of the allergy and the 

inflammations, so this increasingly considered a defensive way from the body caused by long 

exposure to benzene. 

The study showed significant differences in the mean corpuscular volume of red blood cells, 

the mean corpuscular volume of red blood cells in the workers and for the control groups was 

(78.2 and 75.9 VIM respectively). Figure (12). The mean corpuscular volume of red blood cells 

in the workers was greater than in the control group, it could be because of the increase of red 

blood cell number in the workers' blood. The study showed significant differences in the mean 

corpuscular hemoglobin concentration, the mean corpuscular hemoglobin concentration in the 

workers and for the control groups was (34.48 and 32.23 % respectively) as shown in Figure 

(13). 

 

 



 

 

 

 

 

 
Fig. 1. The average of RBC count in the blood of workers and control group. 

 

 
Fig. 2. The average of WBC count in the blood of workers and control group. 

 

 
Fig. 3. The concentration of blood hemoglobin of workers and control group. 
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Fig. 4. The ratio of packed blood cell volume of workers and control group. 

 

 
Fig. 5. The average platelets count in the blood of workers and the control group. 

 

 
Fig. 6. The red blood cells deposition rate of workers and control group. 
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Fig. 7. The neutrophils percentage of workers and control group. 

 

 
Fig. 9. The monocytes percentage of workers and control group. 

 

 
Fig. 10. The esinophils percentage of workers and control group. 
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Fig. 11. The basophils percentage of workers and control group. 

 

 
Fig. 12. The mean corpuscular volume of red blood cells of workers and control group. 

 

 
Fig. 13. The mean corpuscular hemoglobin concentration of workers and control group. 
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4. Conclusions 

In general, the finding of our study lead us to conclude that the hematological indices may 

be useful in detection early hematological changes among workers exposed to benzene vapor 

after reviewing the results above and after discussing the people of experience. We found the 

number of results: 

1. There are no significant changes observed, the reason for the strict control and compliance 

with safety directives 

2. High efficiency and modern technologies used by companies and fuel stations 

3. A slight increase in the values of white blood cells, because gasoline with a pungent odor 

can cause an allergic reaction in the body 

4. A relative increase in red blood cells due to aromatic sensation and increase the times of 

inhalation and exhalation and therefore, the increase of red blood cells similar to the effect 

of smoking in addition to the smoke of exhaust cars in the station. This is the result of 

increased HB according to the triple rule that collects (pcv HB RBC) 

5. Elevation in WBC ESR TSP may be interpreted as inflammatory in persons under study. 
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