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Abstract 
Benzene is one of the most environmental contaminants, absorbed by inhalation, 

oral and dermal exposure. Forty adult male rats ( Rattus norvigicas) were divided into 

two equal groups: control and treated group, the treated group were housed near the 

source of exhaust, 2 litters of benzene were used in generator (23 Am) daily for 4 hours 

for 30 days, then rats were sacrificed, body weight was measured and blood samples 

collected for Hb, RBC, WBC, Blood Urea, Cholesterol, Creatinine, Protein and 

Albumin assessment as well as histological study for liver and kidneys. The results 

showed decrease in body weight. Hb, RBC, WBC and blood urea were significantly 

increased, whereas serum cholesterol, creatinine, protein and albumin concentrations 

showed slight increase as compare to treated group, as well as congestion in liver and 

kidney. In conclusion, the present study demonstrated that benzene emission exhaust 

resulted in sever change to the liver, nephropathy and blood picture.  
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 الخلاصة
 .الفم والتعرر  عرن طريرق الجلرد ة، يتم امتصاصه عن طريق الاستنشاق،الملوثات الجوي أهمالبانزين هو احد 

 مجموعرة السريطرو ومجموعرة المعاملرة،مروعتين متسراويتين  مج إلر جرراا  بالارا  مسرمت  04تضمنت التجربرة اسرتادام 
 أربررميوميررا   أمبيررر 32البررانزين تررم اسررتاداممم درر  مولررد  تررم وضررم مجموعررة المعاملررة مرررا مصرردر العررادم ،لترررين مررن

ء الفحوصررات التاليررة وااررا نمررااو دمويررة  جرررا أوزانمرراثررم تررم تشررريو الحيوانررات وميرراس  سرراعات لمرردو ث ثررون يومررا ،
 إلرر  با ضررادةالبررروتين وابلبررومين  يموغلرروبين، يريررات الرردم الحمررراء والبيضرراء، اليولسررتروا، اليوريررا، اليريرراتينين،الم

النتررا ا انافررا  وزن الجسررم وترييررز الميموغلرروبين وعرردد يريررات الرردم الحمررر  أظمرررت دراسررة نسرريجية لليبررد واليليررة.
بررد احتقرران اليمررم  البررروتين اليلرر  وابلبررومين معنويررا . اليريرراتينين،ي  معنويررا  وزيررادو نسرربة اليوريررا، اليولسررتروا، والبرر

ينررتا عنرره تايرررات حرادو درر  اليبررد وترريثير سررام لليليررة  يسررتنتا مررن الدراسررة الحاليررة ان عروادم انبعررا  البررانزين واليليرة.
 ويسبا تاير بالصورو الدموية.

Introduction 
A number of environmental contaminants including certain chemicals, drugs and 

various organic solvents alter the structure and functions of various organs including: 

intestine, liver, heart and kidney and produce multiple adverse effects (1,2). Benzene 

also known as benzole, the physical and chemical properties of benzene 

include:Hazardous substance data bank No: 2554 (3). Synonyms: annulene, benzene 

(Dutch), benzene (Polish), benzene, benzol, benzole, benzolo (Italian), bicarbonate of 

hydrogen, coal naphtha, cyclohjexatriene, frenzen (Czech),   بنزين (Arabic).Registered 

trade name: Polystream. molecular formula: C6H6, Molecular weight: 78.11 (4). Vapor 
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pressure: 75 mm Hg at 20 C°, water solubility: 1750 mg/L at 25 C°(5). miscible with 

ethanol, ethylether, acetone and chloroform. Melting point: 5.5 C° ,Boiling point: 80.1 

C° at 760 mm Hg, Oder: aromatic, Test threshold: 0.5 to 4.5 mg/L (3). Benzene is 

readily absorbed from inhalation, oral and dermal exposure (6). The metabolism of 

benzene is still not thoroughly understood. It is generally accepted that benzene itself is 

not directly responsible for causing the toxic effects; However, the metabolic product or 

products responsible for the noncinogenic and carcinogenic effects of benzene exposure 

have not clearly defined (7,8). The products of the phenol pathway (Catechol, 

hydroquinone and p – benzoquinone), MA and benzene epoxide have been proposed as 

benzene metabolites that may have toxic effects of benzene exposure(9). Potential 

mechanisms of benzene toxicity have been investigated primarily through their effects 

on metabolism in liver and the formation of epoxide, benzene oxide, catalayzed by 

cytochrome  P450 2E1 (CYP2E1) (10). and transportation to the bone marrow for 

secondary metabolism Myeloperoxidade, quinine oxidoreductase (MPO,NQO1) 

(11,12), oxidative stress from reactive oxygen species generated by redox cycling (13), 

chromosome alterations including translocations, deletions and aneuploidy (14),  protein 

damage to tubulin, histone proteins, topoisomerase II (10) and immune system 

dysfunction (TNF– α, INF– γ, AhR) (15 - 17), benzene induces chromosomal alterations 

similar to those found in therapy related MDS and AML and in denovo leukemia 

(18,19). Therefore this study was designed to show the effect of benzene emission 

exhaust on some blood parameters. 
 

Material and Methods 
- Experimental design: The present study has been performed on 40 adult male rats 

(Rattus norvigicas), weighted (150– 175)g, rats were well housed indoor and 

allowed diet and water adlibitum, conditioned for 1 week before the start of 

experiment, and divided into 2 equal groups: control and treated group (20 rats/ 

group). Benzene was purchased from the main station in Al-diwanyia city center. 2 

litters of benzene were used in a generator (23Am) and the treated group were 

housed near the source of benzene emission exhaust 4 hours daily for 30 days, male 

rats were sacrificed under ether anesthesia. Body weight was measured and blood 

samples were collected in anticoagulant tubes for the whole blood tests (Hb, WBCs 

and RBCs count), and other part of the blood leaved to clot and centrifuged for 

serum biochemical parameters (Blood urea, Cholesterol, Creatinine, Protein and 

Albumin), For histopathology, pieces of (1) cm³ were taken from liver and kidney, 

they kept in 10% neutral buffered formalin for fixation, processed routinely in 

Histokinette, cut at 5 m thickness by microtome (Jung4291, West Germany) and 

stained with Haematoxylin and Eosin stain then examined under light microscope 

(20).  

- Statistical Analysis: All data of the experiment were analyzed statistically using the 

student t- test. The significance were considered at 5% level (21). 

Results 

- Effect of benzene emission exhaust on body weight: Body weight of male rats of 

benzene emission exhaust group (T) tend  to decline as compared with controls rat 

which did not reach the significant level  (Table 1). 
Table (1) Effect of benzene emission exhaust on body weight of mature male rats (g) 

Group Before treatment After treatment 

Control 165.3 ± 3.70 177.1 ± 9.12 

Treated 166.8 ± 7.20 160.6 ± 4.80 

Values represent Mean ± S.E 
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- Effect of benzene emission exhaust on some serum biochemical constituent: 
Benzene emission exhaust caused significant elevation (P≥ 0.5) in blood urea mg/dl, 
Cholesterol mg/dl, Creatinine mg/dl, total protein mg/dl and Albumin g/dl in treated 
group compared with that of control (Table 2). 
Table (2) Effect of benzene emission exhaust on some serum biochemical constituent 

Group 
Blood Urea 

mg/dl 
Cholesterol 

mg/dl 
Creatinine 

mg/dl 
Protein mg/dl Albumin g/dl 

Control 27.67 ± 3.62 1.71 ± 0.08 14.79 ± 0.62 7.8 ± 0.9 4.8 ± 0.6 
Treated 38.27 ± 3.01

*
 2.03 ± 0.09

*
 20.32 ± 1.15

* 
5.2 ± 0.7

* 
5.6 ± 0.9

* 

Values represent M ± S.E 
*  There was a significant difference (P ≥ 0.5) 

- Effect of benzene emission exhaust on some blood parameters: Benzene 
emission exhaust caused a significant decrease (P≥ 0.5) in WBCs count in treated 
group in comparison with that of  control group, while Hb g/100ml, RBCs count 
decreased insignificantly (P≥ 0.5) in treated group as compared with control group 
(Table 3). 

Table (3) Effect of benzene of some blood parameters 
Group Hb g/100ml WBCs RBCs 

Control 10.2 ± 0.9 5.4 × 10
3
 ± 27.9 4.5 × 10

6 
± 12.43

 

Treated 9.6 ± 0.7 3.2 × 10
3
 ± 48.3

* 
4.1 × 10

6 
± 10.86

 

Values represent M ± S.E 

*  There was a significant difference (P ≥ 0.5) 
 

- Histological study: The histological study for liver showed a severely congested 

and hepatocellular hypertrophy and hepatocytes damage. there is sever congestion of 

kidneys, cortical areas of dilated tubules, vasoconstriction which may increase the 

renal damage, congested glumeruli, infiltration of lymphocyte and nephritis in 

treated group in comparison to the control group.  

 

 

 
 

 

 

 

 
 

 

 
Fig. (1) Kidney of treatedt group shows areas 

of dilated renal cortical tubules (X 50 H & E) 
Fig. (2) Kidney of treated group shows areas 

of dilated renal cortical tubules  (X 50 H& E) 

 

 

 

 

 

 

 

 

 

 

 

Fig. (3) Liver of treated group shows 

hyperplasia of bile duct and congestion of 

central vein  (X 50 H & E) 

Fig. (4) Liver of treated group shows 

congestion of hepato – portal vein 

congestion of (X 50 H & E) 
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Discussion 
Benzene is an aromatic hydrocarbon used for industrial purposes, it causes serious 

negative health effects in humans and animals depending on both the amount and 
duration of exposure (22). Benzene, is lipid soluble, it is transported in the blood and 
absorbed by red cell membrane. It tend to accumulate in tissues with high lipid content 
and about 50% of the absorbed dose may be eliminated unchanged while the remaining 
is metabolized in liver (23). Acute and chronic exposure of benzene suppresses bone 
marrow function, causing blood changes, leukemia, CNS depression, headaches, 
sleepiness, loss of consciousness, defatting dermatitis, it’s effect on tissue metabolism, 
energy yielding reactions and oxidative stress has not been examined in detail (24). 
Benzene emission exhaust resulted in slight decrease in body weight. This decrease may 
be due to its effect on CNS level decreasing the appetite and food intake (25). Benzene 
emission exhaust resulted in significant increase in blood urea, cholesterol, creatinine 
and albumin and significant decrease in protein which may be considered as a 
significant indicate of kidney damage (26). Benzene metabolites are known to produce 
oxidized species and reactive oxygen indicating the increased risk of cell membrane 
damage which may be considered the causative agent of the slight decrease in 
hemoglobin concentration and red blood cells count, while it causes a significant 
decrease in white blood cells count (27). The primary target of benzene exposure in 
humans are the hematopoietic (blood cell forming) system and the immune system and 
persistent decreases in the hematopoietic cells (28,29).This study agreed with Zhang 
(30) who studied the effect of repeated exposure to benzene in rabbits (80 ppm, 175 
total exposures), rats (88 ppm, 136 total exposures) and guinea pigs (88 ppm, 193 total 
exposures), the observed effects indicated leukopenia. Similar observations have been 
made by Wolf et al. (31) who showed that a 14 days exposure of mice to 50 ppm       
(162 mg/m

3
) benzene resulted in a significantly reduced blood leukocyte count. 

Epidemiologic studies showed clear evidence association between benzene exposure 
and certain leukemias (32,33).The data of experimental animal added to the argument 
that exposure to benzene increases the risk of cancer in multiple species at multiple 
organ sites (hematopoietic, oral and nasal, liver, forestomach, preputial gland, lung, 
ovary and mammary gland), it is likely that these responses are due to interactions of 
the metabolites of benzene with DNA (34 , 35). The pathological study agreed with 
many workers (36,37), changes that observed in rats with occasional focal lesions in the 
adrenal cortex, tubular dilatation, interstitial nephritis, foci of regenerative epithelium 
and congestion of the kidney since it is the main site of excretion accumulation of toxic 
emission in the nephrous leading to dilatation of nephrous tubules. Liver congestion and 
hyperplasia of bile duct which might be regarded as compensatory mechanism to 
distortion and lack of blood supply, accumulation of fat as a result of disturbance of fat 
metabolism in the liver due to toxic effect of benzene emission exhaust. Congestion of 
central vein might be due to liver injury (38– 41). In conclusion, the present study 
demonstrated that benzene emission exhaust resulted in sever damage to various rat 
tissues, blood cells, hepatotoxic, nephrotoxic effect and renal injury also it is causes 
leukopenia. 
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