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Development of effective pre-treatment method for the detection of Mycobacteria
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An effective concentration method is required to detect Mycobacterium
tuberculosis (MTB) in paucibacillary specimens. Dielectrophoresis (DEP), a phenomenon in which a
force is exerted on a dielectric particle subjected to a non-uniform electric field, is useful for
concentrating bacteria. To investigate whether the DEP method increases nucleic acid amplification
test (NAAT) sensitivity. First, the capture rates were examined for multiple electrode settings by
calculating the bacterial load before and after DEP with real-time PCR. Second, LAMP was performed
using samples with 10 consecutive negative results by conventional LAMP and DEP treated samples.
The capture rate was the highest with 100 kHz frequency (73.2-84.9%). LAMP with DEP was performed
using conventional LAMP-negative specimens, and eight of ten tests (80%) were positive. The
sensitivity was higher than that of the conventional LAMP method (p = 0.0007). The DEP method has
the potential to increase NAAT sensitivity for MTB.
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