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Membrane filter (pore size 0.45 um)
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Membrane filter pass-through by bacteria with indigenous infiltration ability

Tohey Matsuyama

0 Niigata University Graduate School of Medical and Dental Sciencesl]

0 O Bacterial infiltration activity was demonstrated by inoculation of bacteria on a membrane
filter placed on a solid agar medium. These membrane filter§] pore size, 0.45-0.2y m; thickness
150-110p mOwere usable for preparation of sterile solution by the ordinary pressure filtration
method. However, bacteria were able to infiltrate reticulate structure of the membrane
texture and pass through these filters during a long time incubationl] 6-120hr[] Ten species
of microbes examined so far( e.q., Escherichia coli, Bacillus subtilis, Staphylococcus aureus,
Candida albicans(] demonstrated distinct pass-through activity. Time required for pass-
through became longer when pore size was smaller reflecting presumable difficulty of
bacterial translocation through a narrower pathway. Scanning electron microscopic
examination of the membrane filter pass-through by bacteria visualized infiltrating bacteria in
the reticulate structure of the membrane. No remarkable changes in the size of bacterial cells
were recognized. It is noteworthy that void spaces in the reticulate structure of the
membrane filter are larger than the diameter of the bacterial cell body. In other words, the
pore size described by the manufacturers is not a morphologically determined size, rather an
estimated value from the pressure data in mercury porosimetry.

0 O By mutational studies using isogenic mutants, flagella-dependent motility of Listeria
monocytogenes and Serratia marcescens, and type IV pili-dependent twitching motility of
Pseudomonas aeruginosa were shown as an important driving force for membrane filter pass-
through activity. Since non-flagellated and non-pilated bacteriall e.g, S. aureus( also
demonstrated filter pass-through activity although it was slower[] expansive pressure
generated by the growing bacterial population was indicated as the basic driving force of

infiltration.



