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The structure of F-actin bands of osteoclasts in vivo; the
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Abstract : To elucidate the distribution of F-actin in osteoclasts in vivo, undecalcified
whole mount specimens and decalcified paraffin sections of calvariae from 1, 3, 7 and 10-
day-old Wistar strain rats were examined.

The results are summarised as follows :

1. The distribution of F-actin in osteoclasts were observed as the ring-formed F-
actin bands and arch- or line-formed F-actin bands on endocranial surface of calvariae
stained with FITC-phalloidin. These F-actin bands were seen typically in 7-day-old
rats. 82.8% of F-actin bands was ring-formed type and 17.2% of F-actin bands was
arch- or line-formed type.

2. The cytoplasm of cells were doubly stained with FITC-phalloidin and a rat
monoclonal antibody, ED1, indicating that F-actin bands stained with FITC-phalloidin
were the clear zone of osteoclasts.

3. To clarify the relation between the form of F-actin bands and the bone resorbing
activity of osteoclasts, the effects of calcitonin (CT) and parathyroid hormone (PTH)
were examined in 7-day-old rats. At 30 min after injection of CT (salmon, 0.1 £g/10 g),
F-actin bands changed from ring-formed bands to arch- or line-formed bands. F-actin
bands were scarcely found in osteoclasts after 1h and the number of F-actin bands
recovered to normal level after 6h of CT injection. After injection of PTH (bovine, 0.5
#g/10 g), the number of ring-formed F-actin bands did not change significantly, while
the increased intensity of fluorescence was seen in the ring-formed bands. These results
suggested that the osteoclasts with ring-formed F-actin bands actively resorb bone and
the osteoclasts with arch- or line-formed F-actin bands less actively resorb bone.

4. The observation of whole mount specimens of calvariae might be useful to
examine the effects of factors affecting activities of osteoclasts in vivo.
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