
 
    

 
 

    

The effect of Silicon dioxide nanoparticle and Zinc oxide/Zeolite 

nanocomposite on ftf, gtfB, vicR, gbpB genes and biofilms 

formation by Streptococcus mutans  

 

Abstract 

Backgrand and objective: Streptococcus mutans (S. mutans) is recognised as the main 

oral pathogen which results in dental caries. The ability to form biofilms on tooth surfaces 

is one of the  important virulence factors of Streptococcus mutans. The present study is 

aimed to investigate the anti-microbial and anti-biofilm effects of silicon dioxide (Sio2) 

nanoparticles (NPs) and Zno/Zeolite nanocomposites (NCs) against S. mutans gene 

expressions and biofilm formation. 

Aim: This study aimed to investigate the antimicrobial and antibiotic effect of Sio2 

nanoparticles and Zno / Zeolite nanocomposites against the formation of Streptococcus 

mutans biofilm by gene expression. 

Material and methods: Minimum inhibitory concentrations (MIC), minimum 

bactericidal concentrations (MBC), sub-MIC, safranine staining, growth inhibition curves, 

and MTT assay rates of Sio2 NPs and Zno/Zeolite NCs were applied to assess its anti-

microbial on S. mutans biofilm formation. The mRNA expression levels of ftf, gtfB, vicR, 

and gbpB genes were assessed by real time PCR. Human gingival fibroblast (HGF2PI2) 

cells were used to evaluate the cytotoxic effects of Sio2 nanoparticles and Zno/Zeolite 

NCs by MTT assay.  

Results: Our results showed that Sio2 NPs and Zno/Zeolite NCs were able to inhibit 

biofilm formation by S. mutans. MTT assay showed that, Sio2 NPs and Zno/Zeolite NCs 

inhibited 79 % - 95% of biofilm formation, respectively.The same results were also 

obtained with safranine staining. Moreover, Sio2 NPs and Zno/Zeolite NCs decreased the 

mRNA levels of ftf, gtfB, vicR, and gbpB. In addition, Sio2 NPs and Zno/Zeolite NCs at 

the highest dose (32mg/ml) did not have cytotoxicity against HGF2PI2 cells. 

Conclusion: This method revealed that Sio2 NPs and Zno/Zeolite NCs with the non-

cytotoxicity and great potential at sub-MIC to inhibit biofilm formation of the S. mutans 

could be developed as anti-bacterial agent for clinical use.   
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