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Abstract  Original Research Article 
 

The recent study conducted in university of Basrah – nursing college , the brain have been investigated in this study 

using rabbit brain via histopathological examination, Ten adult rabbits from local market divided into two group caged 

in plastic cages. Five rabbits caged as control group) received normal saline (NaCl 0.9%), The rabbits in group II 

(treated with 0.3 cm of toluene 97% S/c for 6 weeks, toluene-administration group were distinctly structurally 

damaged compared to the control group. As well as cytoplasm of the cortex cell showed inflammatory reactivity in the 

experimental group. 
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INTRODUCTION 
In nature toluene is found in tolu trees and 

crude oil and transpired through the separation of 

gasoline and other fuels from crude oil and burning of 

coke (ATSDR 2006) [1], (ATSDR 2007) [2]. 

Chemically toluene is a hydrocarbon that is rapidly 

absorbed through the respiratory and gastrointestinal 

tracts and, to a lesser extent, through the skin [3]. 

Toluene is most found in refineries, around gas stations 

and areas with heavy traffic. In addition, smokers are 

exposed to 80–100 μg of toluene within a cigarette [4]. 

Paints, paint thinners, varnish, shellac, rust preventers, 

glues, solvent based cleaners, and some cleaning 

products Baydas [5]. The main target of toluene is the 

Central Nervous System (CNS). Symptoms that may 

arise are fatigue, easy drowsiness, headaches, and 

nausea [6]. Toluene lipophilic nature of toluene that 

lead to alters the lipid structure of the cell wall and 

interacts with proteins [7]. Toluene causes cerebellar 

and pyramidal dysfunctions, peripheral neuropathy, 

optic atrophy, neurologic hearing loss, and temporary 

and/or permanent damage including cognitive functions 

[8]. It has been reported that toluene also damages the 

peripheral nerves [9].  

 

Mehmet Demır et al., [10] found that the acute 

phase effects of toluene on the brain have been 

investigated in this study using rabbit brain via 

histopathological, immunohistochemical, and 

biochemical methods. Histologically they found areas 

of focal vacuolar degeneration (abscess formation), 

gliosis, and perivascular demyelination, many pyknotic 

cells and necrosis were observed. In the toluene-

administration group compared to the control group, 

distinct excessive expansions of the blood vessels and 

severe degeneration in the structure of cells and also 

dispersed cell borders were observed. Furthermore, 

abnormal malformations of the nuclei structure of the 

oligodendrocyte cells were seen. Bodies of the 

sequential neurons of the hippocampus in the toluene-

administration group were distinctly structurally 

damaged compared to the control group. In addition, 

cytoplasm of the cortex cell showed serious immune 

reactivity in the experimental group. 

 

MATERIAL AND METHODS 
Ten adult male rabbits were purchased from a 

local market and housed in individual cages (360, 200, 

190 mm), weighing 950- 1200 g, were allotted in two 

experimental groups. The animals were available add 

libitum food and tap water for both groups , the first 

group take normal saline 0.9% Na CL while the second 

group received 0.3 ml of toluene(97%)/Kg B.W 

subcutaneously daily for 6 weeks. At the end of the 

experiment, after anesthetized by intramuscular 

injection of mixture xylazine 2% (Alfasan- Holland) 
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and ketamine10% (Kepro -Holland), at the end of the 

experiment animals scarified The brain tissues were 

removed from the cavum cranii random samples of the 

brain tissue from each group were fixed in 10% 

formalin for 3–6 h, dehydrated, embedded in paraffin, 

sectioned at 5 m, and subsequently stained with 

hematoxylin/eosin. Done by Iraq biotech laboratory in 

Basrah- Iraq. 

 

RESULTS AND DISCUSSION 
Toluene as a chemical often used by industry 

has effects that are harmful to the human body. One 

known effect was neurotoxic Abdul Rohim et al., [11] 

their research on rabbits showed that toluene caused 

damage and apoptosis in brain cells with toluene 

exposure for 3 hours [12] toluene exposure can also 

cause dementia, cerebellar ataxia, corticospinal tract 

dysfunction, and cranial neuropathies [13]. 

 

Histological examination of stained slides of 

brain tissue of this study, showed that brain tissues of 

the control group were observed in normal structure 

Figure-1. While Areas of focal vacuolar degeneration, 

gliosis, perivascular demyelination, and many pyknotic 

cells and necrosis were detected in the brain cortexes of 

the toluene-administered rabbits, remarkable excessive 

expansion of the blood vessels, severe degeneration of 

the compensation in the cells, and almost dispersed cell 

borders were observed, abnormal malformations of the 

nuclei structure of the oligodendrocyte cells were seen 

in Figure-2.  

 

 
Fig-1: Rabbit brain of control group showed normal white matter stained with hematoxylin and eosin x100 

 

 
Fig-2: Cross section on rabbit brain after administration of toluene degeneration in white matter, stained with hematoxylin and eosin x100 

 

 
Fig-3: Cross section on rabbit brain after administration of toluene degeneration in white matter, stained with hematoxylin and eosin x100 
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Fig-4: Cross section on rabbit brain after administration of toluene show congestion and abnormal malformations of the nuclei structure, 

(H&E) x100 

 

In the recent study the examination of stained 

slides were, showed that brain tissues of the control 

group were observed in normal structure Figure-1. 

Areas of focal vacuolar degeneration and many 

pyknotic cells and necrosis were detected in the brain 

cortexes of the toluene-administered rabbits, remarkable 

excessive expansion of the blood vessels, severe 

degeneration of the compensation in the cells, and 

almost dispersed cell borders were observed, abnormal 

malformations of the nuclei structure of the 

oligodendrocyte cells were seen Figure 2 & 3.  

 

HPA, 2007 [4] reported that toluene after 

absorption can be found in small amounts in fat tissue 

(white and brown fat tissue), stomach, liver, kidney, 

bone marrow, brain, and lymph tissue Five hours after 

toluene is inhaled, toluene will reach the maximum 

level in adipose tissue. High levels of Toluene can be 

found in the liver and brain in people with death from 

toluene inhalation [14]. 

 

Ladefoged et al., [15] pointed that toluene 

leads to apoptotic neurodegeneration in the cerebellum 

and hippocampus. Chronic toluene addiction is known 

to cause atrophy in the substantia alba and is associated 

with clinical outcomes of atrophy [16]. 

 

The present study through the cross section on 

rabbit brain after administration of toluene showed 

degeneration in white matter Figure 2 & 3, congestion 

and abnormal malformations of the nuclei structure 

Figure-4, compared to the control group Figure-1. 

Mahmet et al., [10] found distinct excessive expansions 

of the blood vessels and severe degeneration in the 

structure of cells and also dispersed cell borders were 

observed and concluded that the main damage of 

toluene, which is astrocyte activation and gliosis, has 

been distinctly observed by making benefit of 

biochemical and histopathological methods. High levels 

of the proapoptotic proteins, Bax and caspase-3, in the 

brain cortex, hippocampal area, entorhinal cortex, and 

substantia nigra tissues of the toluene-administered 

rabbits showed that toluene may trigger apoptosis even 

in about 3 hours.  

 

Several theories mention that toluene shows a 

neurotoxic effect by increasing the activity of 

cholinergic bonds on the gamma-aminobutyric acid 

receptor (GABA) and shows noncompetitive 

antagonistic effects on N-methyl-D-aspartate (NMDA) 

receptors [17, 18]. Reports from several researchers 

showed that toluene causes tissue damage by increasing 

the oxygen radicals [19, 20]. 

 

The primary target of toluene is thought to be 

the CNS and both acute and chronic effects are 

recognized. The chronic encephalopathy associated 

with long-term toluene abuse is particularly important 

because it appears to be a permanent and disabling 

disorder related to white matter damage in the brain. 

Clinical, neuropsychological, and MRI studies in 

toluene abusers have shown relatively specific damage 

to white matter and a consistent profile of neurological 

and neurobehavioral impairment [21]. Research on 

rabbits showed damage and apoptosis in brain cells with 

toluene exposure for 3 hours [10]. 

 

CONCLUSION 
The study conclude that toluene for six week 

of subcutaneous administration caused 

histopathological changes in rabbits brain tissue 

compared with control group.  
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