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Adhesive ability of Mycobacterium tuberculosis onto the surface of different joint prosthesis
materials

Ma Jun, Li Guo-qging, Cao Li

Abstract

BACKGROUND: Bacteria adhere on the prosthesis surface and form a biological membrane, so the drugs cannot kill
the bacteria. It is the main reason for refractory treatment and recurrence of artificial joint replacement infections.

OBJECTIVE: To investigate the influence of properties and surfaces of different artificial joint prosthesis materials on
the adhesion abilities of Mycobacterium tuberculosis.

METHODS: Specimens of titanium alloy and cobalt chromium molybdenum alloy were made respectively (with smooth
surface and rough surface), Mycobacterium tuberculosis was labeled by FITC after subculture in order to make into
bacterial liquid; at the same time, the Staphylococcus epidermidis was collected for control study. Bacteria liquid and
samples were co-cultured at 37 “C for 24 hours and then observed using fluorescence microscope and scanning
electron microscope to identify the adhesion conditions of these two bacteria.

RESULTS AND CONCLUSION: The adhesion areas of Staphylococcus epidermidis and Mycobacterium tuberculosis
on the cobalt chromium molybdenum alloy were larger than that on the titanium alloy; in the case of the same material,
the rough surface was more prone to bacterial adhesion than the smooth surface; there was biofilm formation for
Staphylococcus epidermidis on the surface of two kinds of materials, while there was no biofilm formation for
Mycobacterium tuberculosis. This study suggests that the Mycobacterium tuberculosis has poor adhesion ability on the
surface of cobalt chromium molybdenum alloy and titanium alloy; the property and the roughness of the material have
tremendous effects on the adhesion abilities of Mycobacterium tuberculosis; and there is no biofilm formation for
Mycobacterium tuberculosis on the surface of cobalt chromium molybdenum alloy and titanium alloy.

Ma J, Li GQ, Cao L. Adhesive ability of Mycobacterium tuberculosis onto the surface of different joint prosthesis
materials. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(47): 8807-8812.
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Figure 2 Morphology of the Staphylococcus epidermidis on
the surface of titanium alloy (Scanning electron
microscope, x6 000)
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Figure 1 Morphology of the Staphylococcus epidermidis on
the surface of cobalt chromium molybdenum alloy
(Scanning electron microscope, x6 000)
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Figure 3 Mycobacterium tuberculosis is single adhered on the
surface of cobalt chromium molybdenum alloy, no
colony formation and no secretion of mucus-like
substance could be seen between the cells
(Scanning electron microscope, x6 000)
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Figure 4 Number of the Mycobacterium tuberculosis on the
surface of titanium alloy is fewer than that on the
surface of cobalt chromium molybdenum alloy
(Scanning electron microscope, x6 000)
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Table 1 Comparison of adhesion areas of Mycobacterium
tuberculosis and Staphylococcus epidermidis on the
surface of cobalt chromium molybdenum alloy and
titanium alloy (X+s, n=5, %)

Bacterial adhesion area

Material classification -
Staphylococcus Mycobacterium

epidermidis tuberculosis

Titanium alloy Smooth surface 1.656+0.315 1.010+0.070
Rough surface 2.142+0.147 1.838+0.177

Cobalt chromium Smooth surface 2.124+0.133 1.642+0.249
molybdenum alloy Rough surface 4.522+0.384 4.090+0.289
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Table 2 Variance analysis of the Mycobacterium tuberculosis
and Staphylococcus epidermidis on the surface of
cobalt chromium molybdenum alloy and titanium alloy

Sum of Mean
Contributor squares of Degree of
squared F P
component source mean freedom L
fee deviation
deviation
Material 20.535 1 20.535 351.256 0.000
Surface 23.716 1 23.716 405.670 0.000
Strain 2.172 1 2172  37.145 0.000
Material *Surface 7.797 1 7.797 133.369 0.000
Material * Strain 0.001 1 0.001 0.014 0.907
Surface * Strain 0.096 1 0.096 1.643 0.209
Material * Surface *  0.053 1 0.053 0.912 0.347
Strain
Error 1.871 32 0.058
Total 282.436 40
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Figure 5 Comparison of adhesion areas of Mycobacterium
tuberculosis and Staphylococcus epidermidis on the
surface of cobalt chromium molybdenum alloy and
titanium alloy
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