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Effect of Zoledronic Acid on Callus Mechanical Strength through the Process of Fracture Healing in Ovariectomized Rats. Wang Xuepeng,
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Abstract Objective

The purpose of this work was to test the effect of the use of zoledronic acid (ZOL) on callus mechanical
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strength properties in an osteoporotic rat model of fracture healing. Methods Ovariectomized( OVX) rats were randomly divided into four
treatment groups (n =12 per group) : saline control( CNT) and three systemic zoledronic acid injected groups (0. 1mg/kg) with different
administration times of 1 day(ZOLD1) after fracture, 1 week after fracture(ZOLW1), and 2 weeks after fracture (ZOLW2). Rats were
killed at either week 6 or 12 postoperatively for micro — CT scan and 3D — histomorphometry , biomechanics and nanoindentation. Results
Treatment with zoledronic acid led to a significant increase in trabecular bone volume fraction( BV/TV) ,thickness (Th. Th) and connec-
tion density ( Conn. D) within the callus compared to the control at 6 weeks post internal fixation of fracture( P <0.05), and a significant
decrease in trabecular separation( Th. Sp) and surface/volume ratio( BS/BV ). Meanwhile, it caused a significant increase in ultimate load
(P<0.05). At 12 weeks after surgery,the callus treated with zoledronic acid increased energy absorption and ultimate load compared to
the control (P <0.05).ZOLW2 showed higher trabecular separation( Th. Sp) and lower connection density( Conn. D) than the control( P
<0.05). At 12 weeks,ZOLD1 and ZOLW1 had enhanced elastic modulus and hardness( P <0.05) ,while the differences of those between
delayed administration( ZOLW2) and control were of no significance( P >0.05). Conclusion The superior results obtained with treated
groups (ZOLD1,ZOLW1 and ZOLW2) compared to CNT in terms of callus strength of structural mechanics could be the consequence of
be a larger number of trabecular bone and woven callus due to the lower bone resorption by zoledronic acid. Mild suppression of callus re-

modeling by delayed administration( ZOLW2) could not impair the volume of woven callus but the trabecular bone connection and its me-

chanical strength within the callus of fracture ends.
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