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Background

In an ovariectomized (OVX) mouse model of osteoporosis (OP), combining the bone anabolics parathyroid hormone (PTH(1-34)) and mechanical
loading had increased benefit to cortical bone properties than in independent treatments alone [1]. However, due to the limited voxel size of in
vivo microCT used in that work, the networks of intracortical porosities such as the osteocyte lacunae and vascular canals could not been
accurately resolved. Thus, it remains unclear what the individual and combined effects of these bone anabolics are on these small features of the
bone.

The aim of this project was to quantify the combined and individual effects of PTH(1-34) and mechanical loading on tibia intracortical porosities in

m%/f ﬁc()ﬂsa g]odel of osteoporosis.

30 female C57BL/6 mice were included. 26 mice were ovariectomized at 14-weeks old and were randomized into five groups (n=4-6/group):
untreated mice [OVX]; or treated with [PTH] PTH(1-34); [ML] mechanical loading; [ML+PTH] concurrent treatment; and [ML+PTHa"] alternating
treatment of PTH(1-34) and mechanical loading;. There were 4 untreated, intact, wild type controls [WT]. Mice were treated and the tibia
uCT-scanned (10.4um voxel size) per the below schedule (Fig. 1). After 24 weeks of age, the mice were sacrificed and the tibia synchrotron
radiation uCT (SR-uCT) scanned (1.62um voxel size). SR-UCT images were registered to the uCT scans to identify the cortical midshaft which was
cropped for further analysis (Fig. 2). Then, the SR-uCT images were processed (including despeckling to reduce noise and ROIl-shrink rap to
generate a region of interest (ROI) to generate the cortical region of interest and isolate intracortical pores (Fig. 3) For example, a despeckling
operation was implemented to reduce noise and ROI-shrink rap to generate a region of interest (ROI). Intracortical pore properties were
quantified using software CTAn (Skyscan-Bruker, Kontich, Belgium), including: tissue volume (TV), vascular canal volume (CV), osteocyte lacuna
volume (Lc.V), number of lacuna (Lc.N). Differences in pore properties among the treatment groups were evaluated using one-way ANOVA in
GraphPad (GraphPad Prism 8.0, San Diego, USA) was used to for statistical analysis. Statistical significance was set to p<0.05.
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Cortical bone parameters (Fig. 5A):

¢ Sig. 1 TVin ML+PTH and ML+PTH_ than OVX

Blood Vessel parameters (Fig. 5B):

® Sig. 7 CVin ML+PTH than OVX

Osteocyte Lacunae Parameters (Fig. 5C):

¢ Sig. in Lc.Vand Lc.N in ML+PTH and ML+PTH_ than OVX

® Sig. 1 in percent lacunae volume in ML+PTH_ than OVX/WT
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The results suggest that combined and alternating treatments of mechanical o !
from the Insigneo Institute.

loading and PTH have the greatest effect on bone intracortical porosities in an
oestrogen-deficient mouse model of OP. This data extends upon previous References

research where micro-/nano- structures were unable to be accurately resolved [1] Roberts, BC et al., 2020. Sci Rep. 10(1):8889
due to limited resolution. In the future, it will be interesting to understand how
intracortical porosities differ across the length of the bone and how these
impact on mechanical properties of bone tissue.
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