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Abstract

BACKGROUND: Studies have confirmed that there is no biofilm formation and lower adhesion ability of
Mycobacterium tuberculosis in the interface of vitallium, but it has not been reported about biofilm formation and
adhesion ability in the polyethylene.

OBJECTIVE: To observe the adhesion ability and biofilm formation of Mycobacterium tuberculosis on the
polyethylene before and after rifampicin intervention.

METHODS: Under sterile conditions, polyethylene and vitallium samples were respectively placed in Middlebrook
H7N9 culture medium to be co-cultured with Mycobacterium tuberculosis for 2 weeks. Then, two pieces of
samples were taken randomly and cultured in 1 mg/L rifampicin (2 mL) for 2 weeks. The number of colonies and
colony thickness in the unit area in the material interface were measured by confocal laser scanning microscope,
and the structure of biofilms was observed by scanning electron microscope before and after rifampicin
intervention.

RESULTS AND CONCLUSION: The colony thickness and the number of colonies in the unit area was
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significantly more in the polyethylene group than in the vitallium group before intervention (P < 0.05), but after
intervention, these two indexes were reduced significantly in the polyethylene group (P < 0.05). Before rifampicin
intervention, Mycobacterium tuberculosis was adherent to the polyethylene interface in a snowflake-like or nebulous
shape, and biofilm structure was visible; in the vitallium interface, there were scattered colonies of Mycobacterium
tuberculosis, but no biofilm formation. After rifampicin intervention, the number of colonies adhered in the polyethylene
interface was reduced, Mycobacterium tuberculosis appeared to be shriveled and cleaved partially, and the biofilms
exhibited varying degrees of damage; in the vitallium interface, there were no colonies, but single Mycobacterium
tuberculosis was occasionally adherent to the polyethylene interface, and there was no biofilm formation. These findings
indicate that Mycobacterium tuberculosis can form a biofilm in the polyethylene interface, but rifampin can inhibit and

even destroy the biofilm of Mycobacterium tuberculosis.

Subject headings: polyethylene; vitallium; Mycobacterium tuberculosis; rifampin
Funding: Science and Technology Foundation of Tianjin Bureau of Public Health, No. 2013KY05
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Figure 1 Adhesion and biofilm formation of Mycobacterium tuberculosis in the interface of polyethylene before and after rifampicin
intervention (scanning electron microscope)
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Figure 2 Adhesion and biofilm formation of Mycobacterium tuberculosis in the interface of vitallium before and after rifampicin
intervention (scanning electron microscope)
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