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Abstract

Etiology of ossification of posterior longitudinal ligament (OPLL) might involve
anomalous growth and differentiation of osteoblast and fibroblast cells in microcracks
in the ligament. We attempted to culture osteoblast and fibroblast cells in or in the
vicinity of the microchannels (1,2), that might be useful also as a model of such
microcracks.

Bloody 5 chips (width 6, 7, and 8 pm each with length 20, 30, and 40 pm,
respectively; depth 4.5um; number 4704 in parallel of one size per chip; chip
dimensions 12x12 mm: Hitachi Haramachi Electronics Co., Ltd., Hitachi) were used
with coating with extracellular matrix protein collagen. Cells were prepared with
trypsin treatment from 80% confluent dish-cultured cells and introduced into the
center well of the silicon chip through the center hole of the chip holder which was
pre-filled with culture medium. The cells arriving at the channel bank were observed
with a MC-FAN microscope in an oven kept at 37°C. Many cells were observed to enter
into the terrace portion in front of the microchannel array and further to pass
voluntarily through the microchannels. Furthermore, cells that had passed through

the microchannels were often observed to pass through the microchannels in the



reverse direction. No clear difference was apparent in such behavior between
osteoblast and fibroblast cells. Both cells could pass through the microchannels down
to 6 pm width.

Cells extended well in the front terrace portion and covered the whole area in 8
hours, but they voluntarily detached themselves from there at about 20 hours after
the start of incubation.

One of the present authors (N.F.) has recognized a relatively increased tendency
for blood to clot in patients with OPLL. We, therefore, also examined effect of platelets
on bone marrow-derived cells cultured in dishes. Platelets were observed to adhere to
the cells and ossification appeared to be accelerated greatly in dishes with added
platelets. A greatly increased aggregation of platelets was also observed by MC-FAN
in a patient with OPLL. These findings might relate to the pathogenésis of the

disease.
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