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Inhibition effect of melatonin combined with minocycline hydrochloride against mixed biofilms of
periodontal pathogens
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Abstract Objective: To explore the inhibitory effect of melatonin combined with minocycline hydrochloride on mixed biofilm of
periodontal pathogens,and to explore new methods for drug treatment of periodontal antimicrobial spots. Methods: The minimal inhibitory
concentration( MIC ) ,minimum bactericidal concentration(MBC) of melatonin and minocycline hydrochloride against the main periodontal
pathogens. Streptococcus gordon, Fusobacterium nucleatum, Porphyromonas gingivalis,and Actinobacillus actinomycetes were measured
by microliquid dilution method , and the bacteriostatic concentration index(FICI) of the combination of drugs on the main periodontal
pathogens was detected by microcheckerboard dilution method. The effect of drug combination on biofilm of single and mixed strains was
evaluated by crystal violet staining. The inhibition and discrete effects of combined drugs on mixed bacterial biofilms was assessed by
confocal laser scanning microscopy. Results:The MIC values of melatonin to Streptococcus gordonii, Fusobacterium nucleatum,
Porphyromonas gingivalis and A ctinobacillus actinomycetemcomitans were all 1% ,MBC values were 2% ,MIC values of the above mixed
bacteria were 2% ,MBC values were 4%. Melatonin combined with minocycline hydrochloride showed a synergistic effect on the growth
inhibition of Porphyromonas gingivalis and A ctinobacillus actinomycetes ,and an additive effect on Streptococcus gordonii, Fusobacterium
nucleatum and mixed bacteria suspension. Compared with the control group, the combination of melatonin and minocycline hydrochloride
could significantly improve the inhibition and discrete effect of various periodontal pathogens and mixed bacteria. When the experimental
group was 1% + 1/2MIC, the inhibition of single species and mixed multispecies biofilms increased most significantly(P<0.05 ). When the drug
concentration was 1% + MIC, the discrete effect of the biofilm increased significantly(P<0.05) ,and the inhibition and clearance effect were
higher than that of minocycline hydrochloride with a pure concentration of 2MIC. Conclusion: Melatonin combined with minocycline
hydrochloride can significantly improve the inhibition ability of periodontal plaque biofilm,which is expected to play a role in the adjuvant
treatment of periodontitis.
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Fig1 Effect of melatonin combined with minocycline hydrochlorid on biofilm formation in various pathogenic bacteria and mixed biofilms
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Fig 2 Effect of melatonin combined with minocycline hydrochloride on the discrete of biofilms by various pathogenic bacteria and mixed
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Fig3 CLSM images of mixed biofilm on the dentine surface after drug combination treatment (SYTO-9/PI staining, 200x )
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