
  

 

Abstract— Oil paint is a type of chemical colors   

dependent on the type and composition make multiple risks for our 

health.The aim of this study was to investigate the effects oil paint 

vapor anxiety female mice. In this laboratory experimental study, 

female rats were randomly divided to control and animals exposed 

to oil piant vapor. Data were analyzed using ANOVA.  The results 

indicated that anxiety level increased in rats exposed oil paint vapor 

compared to control (P<0.05). The findings suggest that oil paint 

vapors has a significant  effect on enhancing of  anxiety level. 

 

Index Terms— Oil Paint Vapor, Anxiety, Female Rat 

I. INTRODUCTION  

 Anxiety and depression are the most frequently distinct 

mantal disorders[1]. Anxiety is a general term for several 

disorders that cause nervousness, fear, apprehension, and 

worrying. These disorders affect how we feel and behave, and 

they can manifest real physical symptoms[2].The elevated 

plus-maze (EPM) is one of the most widely employed 

behavioural screening assays for anxiolytic and anxiogenic 

agents in rodents. On The Other Hand, A major source of 

man-made VOCs is coatings, especially paints and protective 

coatings. Solvents are required to spread a protective or 

decorative film.  Typical solvents are aliphatic hydrocarbons, 

ethyl acetate, glycol ethers, and acetone. Motivated by cost, 

environmental concerns, and regulation, the paint and coating 

industries are increasingly shifting toward aqueous solvents.[ 

3]. Also in this study, a rat is placed onto an elevated maze 

consisting of  two opposing open arms and two opposing 

enclosed arms, while expose to oil paint vapor[4, 5]. The 

major of people are exposed to oil paint vapor in industrial 

places(for example car factory and etc.)[6]. therefore, 

investigating of  impact factors in the long-term inhalation of 

oil paint is required[7]. Various solvent is used as  oil paints 

thinner such as Toluene , Methyl ethyl ketone (MEK) , Di 

methylformamide (DMF), 2-Butoxyethanol,  Ethylbenzene, 

Xylenen[8]. All of these materials are a widely abused solvent 

with demonstrated addictive potential in humans [9]. Here we 
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explore if inhalation of oil paint emission in female rats affect 

on anxiety.   

 

II. MATERIAL AND METHODS 

A. Animals 

   Adult Wistar rats weighting 200±30g were purchased and 

raised in our colony from an original stock of Pasteur institute 

(Tehran, Iran).The temperature was at 23±-2 
0
C and animals 

kept under a schedule of 12h light:12h darkness (light on at: 

08: 00 a.m.) with free access to water and standard laboratory 

chow. Care was taken to examine the animals for general 

pathological symptoms. Food was withheld for 12-14h before 

death. This study was performed according to ethical 

guidelines relating to working with laboratory animals [10]. 

B. Elevated plus-maze test  

We used an elevated plus-maze to determine the anxiety 

level in animals exposed to oil paint vapor. The apparatus, 

constructed from black Plexiglas, consisted of two open arms, 

two enclosed arms and a central platform. The maze was 

elevated 70 cm above the floor. After exposing the animals to 

oil paint vapor, animals were placed at the center of the maze, 

facing one of the enclosed arms. During the 5-min test period, 

the time that each mouse spent on dark platform, open 

platform and middle of the maze was accurately recorded 

[11]. After the test, the maze was carefully cleaned with 10% 

ethanol solution. 

C. Protocol of Study 

Female Wistar rats were randomly divided into control 

animals, and rats that received oil paint vapor for 1 hour, for 3 

hours and for 6 hours. oil paint vapor receiving rats were 

placed in elevated plus maze after exposing to oil paint vapor.  

Control rats also were placed in the maze as same as other 

animals. The test was performed for 300 sec for each rat and 

was repeated twice at 5-day interval. High levels of anxiety 

was measured by increased length of time for the animal to 

emerge into the lighted portion of the apparatus.  All animal 

experiments were carried out in accordance with the 

guidelines of Institutional Animal Ethics Committee.  

D. Statistical Analysis 

All values are presented as mean ± S.E.M. Statistical 

significance was evaluated by one-way analysis of variance 

(ANOVA) using SPSS 19. Differences with P<0.05 were 

considered significant. 

III. RESULTS 

    Our findings indicate that there was no significant 

difference in mean time in open area that rats spent in groups 

receiving oil paint vapor for 1 or 3 hours compared with 
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control rats. The mean time in open area that rats spent in the 

group receiving oil paint vapor for 3 hours was significantly 

higher compared with control rats (P<0.05). Also, mean time 

in dark and closed , Middle of the maze area was increased in 

all receiving oil paint vapor rats compared to control rats 

(P<0.01and P<0. 05, respectively) (Table I). 
 

TABLE I 

THE MEAN TIME IN DARK AND CLOSED , OPEN, AND MIDDLE AREA OF THE 

MAZE THAT ANIMALS SPENT IN CONTROL AND ANIMALS EXPOSED TO OIL 

PAINT VAPOR FOR 1, 2 AND 6H/DAY GROUPS. 

 
Data are appeared as mean ± SEM. P values are versus control animals. NS 

indicates nonsignificant difference compared with control rats. 

IV. DISCUSSION  

Our study indicated that exposure to oil paint vapor results 

in enhanced anxiety levels. The exposure-response 

relationship between the concentration of oil paint vapor from 

materials and the perceived air quality differs between 

materials and that the relation may differ from the 

corresponding relation for human bioeffluents [12]. One 

possibility is that the conscious perception of unfamiliar or 

annoying odors could stimulate physiological reactions. In a 

recent study, moderate asthmatics were exposed to fragranced 

aerosol materials, and felt increased nasal congestion, and 

although no physiological changes could be observed, 

suggesting a non-physiological mechanism for symptom 

response [13]. The concentrations of the carbonyl compounds 

(including formaldehyde) decreased over time for all the 

materials. After one year the concentrations were so low that 

no single carbonyl compound is expected to influence the 

sensory perception or have any health impact [14]. According 

to reports, the results showed that oil paint vapor can result in 

perceived intensity of the odorants depend not only on 

stimulus concentration but probably also on 

experience-dependent factors [15].  It is also the long-term 

exposure to VOCs in the indoor environment can contribute 

to sick building syndrome [16]. Also, Studies also show that 

relative leukemia and lymphoma can increase through 

prolonged exposure of VOCs in the indoor environment [17]. 

Respiratory, allergic, or immune effects in infants or children 

are associated with man-made VOCs and other indoor or 

outdoor air pollutants [18].  

V. CONCLUSION 

We have shown that inhalation of oil paint emission 

enhances anxiety in female rats exposed to oil paint vapor.  
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