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Study on Inhibitory effect of honokiol on the biofilm of

Fusobacterium nucleatum

[Abstract] Objective: As one of the common pathogens of periodontal disease,
Fusobacterium nucleatum causes the occurrence and spread of oral infectious diseases.
In order to treat this type of disease, the abuse of antibiotics causes frequent problems
of bacterial resistance, posing a threat to human health. Therefore, the purpose of this
study is to explore new drugs to improve and solve the problem of drug resistance
caused by Fusobacterium nucleatum acting through biofilms.

Method: Using Fusobacterium nucleatum as the test strain, honokiol as the test
drug, and chlorhexidine as the positive drug control. Firstly, an in vitro model of
Fusobacterium nucleatum biofilm was constructed using the microplate method; And
the growth kinetics curve of biofilm and total matrix growth curve were measured
through CCK-8 method and crystal violet semi quantitative adhesion experiment;
Three methods of observing the microstructure of biofilm using field emission
scanning electron microscopy (SEM) are used to verify the success of biofilm model
construction.

Secondly, the minimum inhibitory concentration (MBIC) of magnolol on the
biofilm of Fusobacterium nucleatum was determined using micro dilution method;
The effects of magnolol on the metabolic activity and total substrate of
Fusobacterium nucleatum biofilm were measured using CCK-8 and crystal violet
semi quantitative adhesion experiments; Observe the microstructure and
morphological changes of the biofilm of the tested strain after drug intervention
through SEM.

Result: According to the three validation methods, the initial adhesion period of
the biofilm of the tested strains of Fusobacterium nucleatum was 0-36 hours, the
aggregation period was 36-48 hours, and the maturity period was 48-96 hours. The
optimal drug intervention concentration for Fusobacterium nucleatum with magnolol

is 60 pg/mL, traditional Chinese medicine monomer and magnolol can to some extent



reduce the metabolic activity of biofilms formed by Fusobacterium nucleatum

at different stages (P<0.05) and reduce the total amount of biofilm matrix (P<0.05),
destroy the morphology and structure of biofilms, and lead to bacterial death.

Conclusion: Honokiol has a certain inhibitory effect on the formation of biofilms

during the adhesion, aggregation, and maturation stages of Fusobacterium nucleatum,

which is expected to resist the development of drug resistance. Thus, the research

provides a theory foundation for developing traditional Chinese medicine monomer

and magnolol as a novel biofilms inhibitor.
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