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Abstract

Coagulated and necrotic rat gingiva caused by pulse CO, laser irradiation is
gradually and steadily replaced by newly proliferated fibroblasts and blood vessels
without interfering with the healing process. The present study was conducted to
clarify the background of this event in terms of the expression of the proteins essential
for the wound healing, i.e., heat shock protein 47 (Hsp47) as a marker for collagen
production and two extracellular matrices, tenascin C (TNC) and fibronectin (FN),
both of which involve in the cell proliferation, differentiation, and movement.

Laser irradiation was achieved with parameters of 5 W, 600 u sec. pulse duration,
and 326 J/cm®. The gingiva dissected at different times after irradiation was processed
for immunohistochemical detection of Hsp47, TNC, and FN.

One day after irradiation, Hsp47-positive fibroblasts and vascular endothelial cells
increased in number in the connective tissue facing the laser wound. After three days,
Hsp47-positive cells spread over the wound and mostly replaced it at day 7. The
density of the Hsp47-positive cells peaked at day 14 and reduced at day 28 showing
similar pattern to the normal gingiva. Such cell kinetics depicted by Hsp47
immunohistochemistry proves the steadily progress of connective tissue regeneration
in the laser wound.

At day 1, de novo expression of TNC was observed, and thereafter the positive area
was extended coincident with the spread of Hsp47-positive cells. The expression of FN
was found not only in newly formed connective tissue but also in the laser wound
throughout the repair process, but absent around the fibroblasts and blood vessels
invading into the laser wound. The different expression patterns of the two

extracellular matrices may reflect different biological mechanisms of the matrices.

Key words: CO, laser, heat shock protein 47, tenascin C, fibronectin,

immunohistochemistry
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