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Abstract 

The present study was carried out in order to evaluate the respiratory 
effects and the cytogenetic changes associated with occupational exposure to 
thinners compounds (mixture of organic solvents). This study included 40 male 
subjects working as painters. Four groups of studied individuals were chosen 
according to the type of handling thinners as follows: ten outdoor painters 
(Group II), ten cars in air painters (Group III) and ten cabinet painters (Group 
IV). All groups were compared to ten healthy normal unexposed subjects as 
controls (Group I). 

Measurement of pulmonary function tests (FVC), (FEV1), (FEV1/FVC) 
and (FEF25-75) were estimated to each group. Also plasma IL-5 and plasma 
MDA concentration were investigated. 

Additionally, cytogenetic analysis was applied on lymphocyte cells to 
evaluate the genotoxic risk association. In addition, total and differential white 
blood cell counts were examined for all exposed groups. The obtained results 
were statistically analyzed and compared to the values of the healthy control 
group. A statistical significant decrease was recorded in pulmonary function 
tests among cabinet painters group only.  

Regarding biochemical tests there were variable changes in them but the 
maximum increase in plasma MDA and IL-5 were observed in cabinet painters 
group. Also cytogenetic changes as chromosomal aberrations and MN 
frequency in lymphocytes were highly found especially in cabinet painters. 
Total and differential white blood cell count shows that all individuals have 
clinically normal percentage of white blood cells as compared to the controls. 

In conclusion, those exposed workers may face very serious health 
problems, therefore we recommend for them periodical biological examinations 
and the use of personal protective devices aiming at decreasing genetic damage 
and risk of respiratory and further diseases. 
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Introduction 

Spray painting contaminates workplace air with inhalable paint ingredients 

in the form of particles and vapours. Spray painters, therefore, work in a 

potentially hazardous environment where the level of risk depends on the 

intensity of exposure and the toxicities of the materials used (Henry et al., 

2004). 

Exposure to harmful pollutants in work place can cause various diseases 

with short or long latent period for manifestations. Exposure to solvents and 

paints mainly affects the respiratory and nervous systems (Lundberg et al., 

1994). Occupational exposures make an important contribution to the burden of 

obstructive airway diseases for example, asthma and chronic obstructive 

pulmonary diseases (COPD) (Hammond et al., 2005).  

There is growing concern about possible mutagenic and carcinogenic 

effects of environmental agents in occupationally exposed workers. Painters are 

exposed to an extensive variety of hazardous substances like organic solvents, 

some of which have shown clastogenic activity (Carrnao et al., 1988).  

Paint thinner is commonly used in industry. The toxic effect of paint 

thinner is caused by formation of reactive oxygen species (ROS). There are 

several studies reporting that paint thinner causes cellular damage via formation 

of ROS (Ulakoglu et al., 1998 and Mattia et al., 1991). ROS are believed to 

cause lipid peroxidation resulting in damage to biological membranes. 

Examination of the pharmacology and epidemiology of inhalation of thinner 

and other organic solvents, especially the ones used in the paint industry, 

requires great attention (Carbabez et al., 1998). The main components of 

thinner used in industry are toluene (63 percent), acetone (13 percent), isobutyl 

acetate (10 percent), isobutanol (7.5 percent) and butyl glycol (6.5 percent) 



Introduction 

 

 
 

-2- 

(Ulakoglu et al., 1998). Abuse of this mixture as a narcotic agent by young 

people is a very important health problem. Thinner taken by inhalation shows 

its effects on the intestines, liver, kidneys, adrenal gland and the central nervous 

system (Carabez et al., 1998). Toluene unlike other components of thinner can 

diffuse into body fluids and causes formation of (ROS) (Nakajima and Wang, 

1996) and (Kato et al., 1990) which are the main agents responsible for cellular 

damage. Superoxide anions, ferryl ions and hydroxyl ions are the common 

reactive compounds that cause lipid peroxidation (Halliwell et al., 1986). The 

present study aimed to examine the effects of thinner inhalation on painters who 

have to deal with thinner in the course of their work. These people constantly 

and involuntarily inhale thinner during their working hours. One of the products 

of lipid peroxidation is plasma malondialdehyde (MDA) which was measured in 

these workers and in control group composed of healthy subjects.  

Many industrial solvents possess mutagenic or carcinogenic potential; 

there is also evidence that cytogenetic damage is associated with occupational 

exposure to organic solvents. Increased frequencies of micronuclei (MN) in 

lymphocytes and in buccal epithelial cells were observed among paint industry 

workers, which were attributed to working conditions mostly to the organic 

solvents present in the working areas (Bender et al., 1989). Similar 

considerations were made by Silva and Santos-Mello (1996) who observed 

increased proportions of aneuploid lymphocytes and chromosome deletions in 

car painters and by Fuchs et al. (1996) who reported a transient increase in 

DNA strand breaks in car spray painters. 

Genetic damage can have serious effects on human health, including a 

wide range of hereditary diseases, cancer, congenital anomalies and even 

reduced life expectancy. The induction of damage to the germ line and to the 

mechanisms that control cellular division in living organisms has therefore, 

substantial consequences on health and environment. So, the evaluation of 
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genetic hazards in a population (environmentally and occupationally) due to 

certain mutagenic exposure is necessary (Brusick et al., 1992). 

Knowledge about the health risk can be derived from biomarker-based, 

population-monitoring studies; one of these biomarkers is the cytogenetic 

assays, and one of these assays is the chromosomal aberration analysis which 

has a major advantage in biomarker-based studies which can provide advance 

warning signals for the development of health effects (AU, 1991). 

Oxidative stress, which can be defined as an increased exposure to 

oxidants and/or decreased antioxidant capacities is widely recognized as a 

central feature of many diseases and considerable evidence now links COPD 

and asthma with increased oxidative stress. There are technical difficulties in 

measuring specific markers of Oxidative injury. Instead, investigators rely on 

indirect measurements of free radical activity in biological fluids such as 

measurements which assess oxidative damage to lipids, proteins or DNA. 

Levels of lipid peroxides in plasma measured as lipid peroxidation products 

assessed as thiobarbituric acid reactive substances (TBARS) are significantly 

increased in patients with acute exacerbation of COPD and asthma (Rahman 

and MacNee, 1996). Oxygen radicals can also produce DNA nicking 

chromosomal aberrations causing mutations (Repine et al., 1997). 

Chronic alcohol exposure (as ethanol which a component of thinner 

compound) alters leucocytes count and percentage of total nucleated cells 

(Livant et al., 1997). 


