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ORIGINAL  ARTICLE

BACKGROUND

Humans are at risk of environmental pollutants 
-

-

-

tends to cause irritation, as well as bio-accumulate/
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Abstract. Background. Naphthalene (NA), a polycyclic aromatic hydrocarbon, is an en-
-

tion. However, NA has been used in the industry as surfactants, solvents, resins, and in 

(MDA), a by-product in lipid peroxidation and prostaglandin synthesis, is a biomarker in 
lipid peroxidation evaluation and cyclooxygenase (COX) and lipoxygenase (LOX) activities 
assessment via inhibition. Results. The twenty-four adult male Wistar rats were randomly 
divided into six groups of four rats each. The animals in the control groups were given food 
and water only while the NA-exposed groups: group 3 (N1) rats exposed to NA at 0.75 mg/
m3 for 2 hours, group 4 (N2) rats exposed to NA at 1.5 mg/m3 for 2 hours, group 5 (N3) 
rats exposed to NA at 0.75 mg/m3 for 4 hours and group 6 (N4) rats exposed to NA at 1.5 
mg/m3 for 4 hours. In addition, in silico work was carried out on the homologs of COX and 

(7.50 ± 0.29) in MDA synthesis at the lower dose (0.75 g/m3) during the 2 hrs exposure time 
compared to the control while the higher dose (1.50 g/m3

in MDA level (1.00 ± 0.01) compared to the control. Furthermore, docking result depicted 
highest binding score for 1-nitronaphthalene towards COX and LOX. Conclusions. This 
study suggested that NA could reduce the synthesis of MDA in the in vivo work, and 1-ni-
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-

pesticides, moth repellents, surfactants, solvents 
-

-

a protective response by vascular tissues to harmful/
-

a result of lipid peroxidation in the cell membrane 

-

synthesis in the blood platelets and other cells, such 
-

-

METHODS

Animal Grouping and MDA Assay (In vivo Study)

-
-
-

in accordance with the NIH Guidelines for the care 

chow and water ad libitum, except when exposed 

and the serum was separated from the blood cells. 

-
-

tant was removed. The absorbance of the superna-

 cm  

Statistical analysis
The obtained results were expressed as mean ±  
standard deviation of four determinations and ana-

-
lowed by Duncan post hoc correlation.

In silico Study

the in silico study was done to assess the molecu-

-

-

respective columns, and the software was run. Blind 

-

-

-
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selected and subjected to statistical analysis to see 

-
tained statistical results were expressed as mean  
±  standard deviation of three determinations, ana-

-
lowed by Duncan post hoc correlation. The obtained 

-

Ligands and Protein Preparation

-

-

-

-

Molecular simulation

-
-

MOL as a molecule for molecular dynamic simulations. 

online web server (https://simlab.uams.edu/Protein-

RESULTS

-
-

Table 1. 

Control a a

3

3 c c

i ii
Fig. 1. 
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i ii
Fig. 2. 

i ii
Fig. 3. 
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The result of the theoretically characterized models 
-
-

-

root mean square deviation, root mean square 
fluctuation and solvent accessible surface area 
as factors.

Table 2.

Ligand/CIDs COX Binding Score (Kcal/mol) Interacting Residues

c

a

c

931 6849

7002 10667

3175

Fig. 4a. 
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i ii

iii iv

v
Fig. 4b. 
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Ligand CIDs LOX Binding Score (Kcal/mol) Interacting Residues
a

a

a

i ii

iii iv

v
Fig. 5a. 
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i ii

iii iv

v
Fig. 5b. 
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931 6849

7002 10667

3175
Fig. 6a. -
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931 6849

7002 10667

3175

Fig. 6b. -
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931 6849

7002 10667

3175

Fig. 6c. 
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931 6849

7002 10667

3175

-
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931 6849

7002 10667

3175

Fig. 6e.
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931 6849

7002 10667

3175

Fig. 6f. -
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931 6849

7002 10667

3175

Fig. 7a. -
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931 6849

7002 10667

3175

Fig. 7b. -
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931 6849

7002 10667

3175
Fig. 7c. 
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931 6849

7002 10667

3175
-
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931 6849

7002 10667

3175
Fig. 7e. 
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931 6849

7002 10667

3175
Fig. 7f. -



140 I. Olaoye, G. Akhigbe, A. Awotula et al.

DISCUSSION

-

-

release of this by-product was assessed and quanti-
-
-

compared with the control. This result is in line with 

-
er doses could be due to adaptability potential from 

-
-

-

via dephosphorylation of protein tyrosine kinase caus-

-
-
-

ness of the built models to the experimental structure of 
similar size that could be due to the close score values 

-

-

-

-

-

-

-

site interaction could also be responsible for the low 

-

-

-

-

1-nitronaphthalene and indomethacin could be attribut-

-

-

-

-

-

-

-
-
-
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thoquinone, where a sharp reduction was observed. 

-

-

-

-

-

-

-

-

were examined, and the result revealed that none of 
-

-

-

the examined complexes while the area per residue 

-
tion in the molecular dynamic simulations of all the 

-
-
-

CONCLUSIONS

-

in silico work.
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