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The Effect of Selective Cyclooxygenase—2 Inhibitor in the
Osteoclast Differentiation

Tsutomu KoOITABASHI

When the lateral row of maxillary molars is extracted, non—traumatic and syn-
chronous remodeling sequence is taken place along the buccal surface of the alveolar
bone of mandibular antagonist teeth. This event is mediated by a variety of
mononuclear cells present in and/or recruited de novo from the blood stream. In this
study the author examined the role of prostaglandins in the recruitment of osteoclasts
using in vivo experimental model and selective cyclooxygenase—2 (COX-2) inhibitor by
histochemistry and immunohistochemistry.

Sixty male Wister rats, 7-week—old, were divided into two groups. In the ex-
perimental group, rats were fed a standard diet containing 400 ppm Nimesulide begin-
ning a week before tooth extraction. In the control group, rats were fed a standard diet
without Nimesulide. All rats were sacrificed and mandibule dissected at 0,1,2,3,4,5,6
days after tooth extraction and fixed in a 4% paraformaldehyde. After demineralization
in an EDTA solution at room temperature, serial paraffin sections of horizontal plane
were cut and stained histochemically using tartrate resistant acid phosphatase (TRAP)
activity and immunohistochemically using monoclonal antibodies against ED-1 and
polyclonal antibodies against Factor Wll. Mean numbers of multinucleated osteoclast and
nuclei of TRAP and ED-1—positive cells, numbers of Factor Wi-positive vessels, change
in percentage of osteoclast nuclei per total numbers of TRAP—positive cell nuclei, area of
the resorption pits on the alveolar bone surface were measured.

Osteoclasts on day 4, a peak of bone resorption in this model, were smaller in num-
ber in the experimental group than in the control group. The increase of both TRAP and
ED-1-positive cells quantified by the number of nuclei was significantly suppressed on
day 4 in the experimental group, as well. These data suggested that less active os-
teoclast recruitment was due to suppressed recruitment of osteoclast precursors from
the circulation. To examine the tendency for mononuclear precursors to multinuclear os-
teoclasts, the percentage of multinucleated cell nuclei per total numbers of TRAP—posi-
tive cells nuclei was calculated. Data revealed significantly higher rate of multinuclea-
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tion in the experimental group, suggesting enhanced osteoclast differentiation.

The present study suggests that the administration of selective COX~2 inhibitor

suppresses the recruitment of osteoclast precursors from the circulation, but promotes

osteoclast differentiation and ability of bone resorption.
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