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Activation of leukocytes by passage through microchannels and
generation of active oxygen.

Hiroko E. Kikuchi? and Yuji Kikuchi?

YDepartment of Oral Pathobiological Science, Graduate School of Dental Medicine, Hokkaido
University, Sapporo, 060-0813, Japan
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[Abstract]

While the generation of active oxygen by leukocytes is crucial for the defense of an organism against
bacterial infection, it is also discussed as a tissue injuring factor. Therefore. it is very important to measure
the amount of active oxygen generated by leukocytes under various physiological and pathological
conditions. We have so far shown that the measurement can be made for leukocytes in whole blood without
separation of cells or dilution of whole blood by letting cells passing through or trapped at microchannels
be subjected to the photoemission measurement using luminol or other photoemitting substances. Several
other groups have also reported applications of our method.

We initially added bacterial cells to whole blood samples to activate leukocytes and later used
lipopolysaccharides (LPS) for the same purpose. No significant differences were obtained between the
addition of cells and their LPS. The present report describes that leukocytes are activated only by the
contact to the wall and/or deformation that they undergo when they pass through the microchannels, and
that the generation of active oxygen takes place to an extent similar to that when cells are activated by
bacterial cells or LPS.
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