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1. Introduction 
           Benzene which is a volatile, 

colorless and highly flammable liquid, 

was first discovered in 1925 by Michael 

Faraday , who isolated it from a liquid 

condensed from compressed oil gas 

(Gist &Burg,1997). People are exposed  

to benzene mainly through the 

inhalation of contaminated air 

particularly in areas of heavy 

automobile traffic and around gasoline 

(petrol) stations and other facilities for 

storage and distribution of benzene 

(ATSDR , 1991). The metabolism of 

benzene is required for expression of 

benzene toxicity, and the evidence has 

been summarized in several reviews ( 

Ross,1996;Snyder & Hedli ,                       

1996 ; ATSDR  , 1997) .  Many studies 

 

 

 by Sabourin, et al. (1987,1988, 1989, 

1992) showed that differences in species, 

route of exposure and dosing regimens 

would effect the disposition and 

metabolic fate of benzene. The effect of 

species differences was evidenced by the 

fact that mice have a higher minute 

volume per kg body weight than rats. 

This caused the blood concentration of 

benzene to reach equilibrium more 

quickly in mice than in rats, but the 

steady-level in blood was not influenced 

(Sabourin et al. ,1987 ).  

         Benzene was first identified as a 

hematological toxicant in the nineteenth 

century .Experience since that time has 

amply confirmed the ability of benzene 

to destroy bone- marrow precursor cells 
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Summary :- 

         Super and ordinary benzene were used to examine the effect of benzene 

on blood parameters of male mice .Three stages with five treated groups were 
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this study indicate the decline of all blood parameters with more reduction in 
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the last injection (second stage ) and little or absent  in these were 
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responsible for the production of 

mature circulating blood cells in 

humans. Similar effects are noted in the 

many species of laboratory animals that 

have been experimentally exposed to 

benzene (Goldstein & Witz,2000).As in 

experimental animals, the primary 

target organ of benzene that results in 

hematological changes is the bone 

marrow. It has been suggested the cells 

at highest risks are the rapidly 

proliferating stem cells (Marcus,1990). 

Benzene produces is pancytopenic and 

aplastic effects through damage to 

precursors within the marrow by its 

metabolites. 

         Benzene induced hematoxicity 

results from short – term as well as long 

– term exposure to the chemical. Early 

general toxicity studies reported 

leucopenia in dogs and fatal anemia in 

mice exposed to 600 ppm (1917 mg/m3 ) 

of benzene for 12-15 days ( Hough & 

Freeman, 1944 ), changes in bone 

marrow histopathology or leucopenia in 

rats , guinea pigs, and rabbits exposed 

to 80-85 ppm ( 256-272 mg/m3 ) of 

benzene for 23-187 exposures ( Wolf et 

al.,1956 ), and leucopenia in rats 

exposed to 61 ppm ( 195 mg/m3 ) of 

benzene for 2-4 weeks or to 44 ppm         

( 141 mg/m3 ) for   5-8 weeks                          

( Deichmann et al. 1963 ).Benzene is an 

established cause of acute non-

lymphocytic leukemia, aplastic anemia, 

and benzene poisoning (hematotoxicity) 

and may cause other 

lymphohematopoietic malignancies and 

related conditions ( Hays et al.,2001 , 

Zhang et al. 2002 ). 

 

         The present study aims to 

investigate the effects of super and 

ordinary benzene exposure blood 

parameters of male mice. 

 

2. Materials and Methods 
Super and ordinary benzene was used 

to examine the effect of benzene on 

blood parameters of male mice ( Mus  

musculus L.). 

 

2.1.Animal husbandry 

The laboratory albino Balb/C mice were 

brought from drug and serum 

center/Baghdad , Al-Razi 

center/Baghdad and central health 

laboratory/Baghdad . The mice were 

bred and housed in the animal house of 

the Biology Department/ College of 

Education /Basrah University .The 

technique used in breeding and 

maintaining the mice was based on that 

described by Jawad (1997). 

 

2.2. Animal house 

         The mice colonies were housed in a 

separate room. Animals were 

maintained in a light-controlled room    

( white fluorescent light on from 6.00-

1800 hr. and darkness for the rest of the 

day) and at a temperature of (25+- 3C) 

through the year. The control of light 

and temperature are necessary as it is 

well known that both light and 

temperature influence gonadal function 

in wild and domesticated rodents (Clark 

& Kennedy,1967;Alleva et al .,1968;Ray 

et al .,1968). 

Mice were kept in opaque 

polypropylene cages measuring 

(30*12*11)cm with stainless lids (North 

Kent Plastic ,Kent, U.K.),supplied with 

sawdust substrate which were changed 

weekly. Food and water were supplied   

add libitum. 

The mice were divided into five groups 

each group contain ten animals (n=10) 

as following : 

1- The control group was treated with 

physiological saline (0.9% NaCl). 
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2- The first treated group was treated 

with 0.2 ml/kg body weight of super 

benzene. 

3- The second group was treated with 

0.1 ml/kg body weight of super benzene. 

4- The third treated group was treated 

with 0.2 ml/kg body weight of ordinary 

benzene. 

5- The fourth treated group was treated 

with 0.1 ml/kg body weight of ordinary 

benzene. 

        Male mice received three 

intrapretoneal injections (I.P.) 

throughout this study by using of micro 

liter syringe .These injections conducted 

over three intervals as following:- 

1- First injection conducted at 8-9 weeks 

of old (Zero day).   

2- Second injection conducted five days 

after the first injection (fifth day). 

3- Third injection conducted ten days 

after the first injection (tenth day). 

 

2.3. Effect of benzene on hematological 

tests of male mice 

 

     One hundred fifty intact male used 

in these tests .These males were divided 

into three stages given (as shown below) 

with the same groups (for each stage) 

and the same doses ,route and times of 

injection [see 2.2. ]. 

Hematological parameters were 

measured as following:-       

1- After third injection (10 days after 

the first injection)(first stage). 

2- After forty –five days from the last 

injection(Second stage). 

3- After ninety days from the last 

injection (Third stage). 

 

      Blood samples of male mice in all 

groups and stages, were collected from 

heart by using 1 ml syringe after drug 

by ether and removal of external skin. 

Blood samples were put in plastic tubes 

containing (EDTA) as anticoagulant. 

All blood parameters (blood picture) 

were performed based on the methods 

,which are described by (Schalm et 

al.,1975;Baker &Silverton 

,1976;Coles,1986).The blood parameters 

which were studied in this study 

included:- 

1- Red blood corpuscles count (R.B.C 

.count). 

2- White blood corpuscles count 

(W.B.C. cont). 

3- Hemoglobin concentration (Hb.). 

4- Packed corpuscles volume (P.C.V.). 

   

3. Results 
      The results of the effect of benzene 

on blood parameters of the male mice in 

the first stage are summarized in table    

( 1). These results showed a significant 

reduction (p<0.01) in red blood 

corpuscles and white blood corpuscles 

numbers in all treated groups with 

benzene compared with the control 

group. The Hemoglobin concentration 

was reduced significantly (p<0.01) in 

the first, the second, the third and the 

fourth treated groups. The packed cell 

volume showed also a significant 

decrease at (p<0.01) in the first group 

which was treated with 0.2 ml/kg super 

benzene ,but this reduction was non-

significant in the other treated groups. 

      

   The results of the effect of benzene on 

blood parameters of the male mice in 

the second stage are presented in table 

(2). The administration of 0.2 and 0.1 

ml/kg super benzene and 0.1 ml/kg 

ordinary benzene caused a significant 

decline (p<0.01) in R.B.C., W.B.C. 

numbers and Hb. 

P.C.V. showed a non- significant 

reduction in all treated compared with 

the control group. 
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After 90 days of the male mice treated 

with super and ordinary benzene [Third 

stage ] , the results indicate little or 

no/effect for benzene on R.B.C. , W.B.C. 

count , Hb. concentration and P.C.V.     

[ see table 3 ] . 

 

            Table(1):-Effect of benzene on 

blood parameters of the male mice 

(First  stage)(n=10). 
 

 
*There is a significant difference 

compared with the control group at 

p<0.01.                                                                                                                                    

**There is    a   significant difference 

compared with the control group at 

p<0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Table(2):-Effect of benzene on 

blood parameters of the male mice 

(Second stage)(n=10). 

 

 
*There is a significant difference 

compared with the control group at 

p<0.01. 

              

  Table(3):-Effect of benzene on blood 

parameters of the male mice (Third   

stage)(n=10). 
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4. Discussion 
         The results of the effect of benzene 

on blood parameters of the male mice 

which was measured in the present 

study indicate a reduction of all blood 

parameters (R.B.C., W.B.C. , Hb. 

concentration and P.C.V.) as a result of 

bone marrow suppression due to a 

dramatic suppression of the cycling 

fraction of hemopoietic progenitor cells 

(Yoon et al.,2001). 

         The bone marrow is a complex 

matrix harboring stem cells of blood 

cells, and stromal cells, which provide 

growth factors necessary for the 

proliferation and differentiation of stem 

and progenitor cells (Tavassoli & 

Frieidenstein ,1983 ). The stromal 

macrophage,  regulator of 

hematopoiesis (Bagby,1987) has been 

proposed that bone marrow is a specific 

target of benzene (Kalf et al., 1989). 

         The results of our study could be 

explained by the findings of Laskin et 

al. (1989) and Witz et al. (1996) who 

suggested that toxic doses of benzene 

activate bone marrow macrophages and 

granulocytes, which ,on the one hand 

release toxic oxygen species responsible 

for bone –marrow cell killing. On the 

other hand activated phagocytes can 

also produce elevated levels of immune 

mediators and cytokines including 

interleukin -1,which may contribute to 

benzene hematotoxicity by altering the 

proliferation of subpopulations of bone 

marrow cells . In addition to toxic 

oxygen species, Laskin et al. (1995) 

demonstrated that bone marrow 

leukocytes from mice administered 

hematotoxic doses of benzene or the 

metabolism hydroquinone, p-

benzoquinone and 1 , 2 , 4 ,             

benzentriol ,produced an increased 

amount of nitric oxide (NO) in response 

to the inflammatory mediators 

lipopolysaccharide (LPS) or interferon 

gamma (IFN-gamma).The production 

of (NO) induced by the inflammatory 

mediators was further enhanced by 

granulocyte -macrophage- and 

macrophage colony-stimulating factors 

,which are the growth factors present in 

the bone marrow that are required for 

normal cell proliferation and 

differentiation. The authors suggested 

that elevated (NO) production in the 

bone marrow may be an important 

mediator of benzene induced bone 

marrow suppression. 

         The reduction of blood parameters 

on our study correspond with the 

results reported by many studies ,for 

example,Snyder et al. (1980) , 

Cronkite(1986),Cronkite et al. (1989) 

and Farris et al .(1997).These studies  

found that the exposure of mice to 

benzene severely reduces the number of 

hemopoietic and lymphoid cells in the 

peripheral blood by inhibition DNA 

synthesis in progenitor cells in the bone      

marrow .  

         The results of the our study 

indicated that the effect of super and 

ordinary benzene on blood parameters 

of male mice was little in the second 

stage compared with the first stage, 

while this effect was very little or even 

absent in the third stage compared with 

the first stage. These changes occurred 

when the benzene administration was 

stopped , therefore the suppression of 

bone marrow was reversed rapidly and 

the bone marrow cellularity and 

committed hematopoietic progenitor 

content were regenerated to normal or 

subnormal values(Abraham,1996).The 

reduction of the benzene effects after 

benzene administration stopping to the 

male mice in our study is similar to 

other studies. Lee et al. (1988 ) shows 

that benzene induced suppression of 
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hemopoietic progenitor cell cycling is 

reversed immediately upon stopping 

benzene exposure. 
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