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Rapid Detection of Flavobacterium psychrophilum
Using Fluorescent Magnetic Beads
and Flow Cytometry
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Flavobacterium psychrophilum has emerged as one of the most significant bacterial
pathogens in salmonid aquaculture worldwide. We have been studying the detection
of harmful bacteria using immunomagnetic separation and flow cytometry (FCM). In
this study, we used fluorescent magnetic beads and 5-cyano-2,3-ditolyl tetrazolium
chloride (CTC). Bacteria were specifically collected using fluorescent magnetic beads
with only one antigen-antibody reaction. CTC turns into a red fluorescent formazan that
is detectable by FCM. F. psychrophilum cells were stained with CTC and labeled with
fluorescent magnetic beads. Double-stained bacteria (red fluorescence by CTC and green
fluorescence from fluorescent magnetic beads) were detected by FCM. Bacterial cell
numbers were determined by FCM and compared with those measured by a traditional
colony counting method in the range of 10>-108 cells/ml. The FCM assay could provide
a bacterial cell count within 1 min and the total assay time, including sample preparation,
was less than 3 h.
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