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In vitro study of absorption activity in osteoclasts of congenial osteogenesis imperfecta through
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Abstract: Objective The major clinical manifestations of osteogenesis imperfecta ( O1 ) includes abnormal
bone mineralization, bone mass loss, skeletal deformities, and fractures. However, the pathogenesis of OI,
especially the abnormalities in osteoblast ( OB ) and osteoclast ( OC ) activity in bone remodeling is not well
defined. This paper aimed to explore the functional variation and interaction of OB and OC during the bone
remodeling by in vitro OC-Calvaria ( CAL ) co-culture system in a mouse model of OI, oim/oim. Methods
Calvaria culture model was used in this paper. The OBs originated from the calvaria and spread into the
culture plate, providing support for differentiation of OC precursors into osteoclasts. Two co-culture systems
were used in experiment, including WTCAL-WTOC as control group and OICAL-OIOC as experimental
group. OCs was identified using tartrate-resistant acid phosphatase ( TRAP ) staining and OBs was identified
using histochemical assessment of alkaline phosphatase ( ALP ) staining after 14 days. OC/OB ratio was
calculated. The bone absorption activity of OCs was defined using the percentage of absorption pits in the

whole calvarial surface. Results The number of OC in the OICAL-OIOC group ( 92.50 * 23. 18/mm* )
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were less that that in the WTCAL-WTOC ( 379. 00 + 136. 53/mm” ) group after 14 days ( P <0.01). 0C/
OB ratio in OICAL-OIOC group ( 0. 68 +0. 57 ) was significantly lower than that in the WTCAL-WTOC group
(1.65£0.67, P<0.01). The bone absorption ability of OCs in the OICA1-OIOC group ( 27.76 +22.81 )
was significantly higher than that in the WTCAI-WTOC group ( 7.32 £5.09, P <0.001 ). Conclusion

The number of OCs in OICAL-OIOC group significantly and osteoclastogenesis ability supported by OBs

decrease significantly. The absorption ability of OCs in the OICAL-OIOC group increases to compensate the

OBs function and to maintain the balance of bone absorption and bone formation during bone remodeling.

Key words: Osteoclast; Congenial osteogenesis imperfect; Osteocalst-calvaria
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