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SIGNIFICANCE/CLINICAL RELEVANCE: Large, genetically-manipulated animal models of the spine would help to test the pathophysiology of
discogenic pain and potential therapies.

INTRODUCTION: 17 million people aged 65 and older suffer from at least one episode of lower back pain annually, and 35% of them experience chronic
low back pain.* Aging promotes the replacement of healthy immature nucleus pulposus cells with mature nucleus pulposus cells, which are associated with
intervertebral disc (IVD) degeneration. The Wnt signaling pathway regulates IVD cell proliferation and differentiation, and we have previously shown that a
reduction of Wnt signaling in the IVD, as occurs with aging?, by deletion of cell membrane receptor LRP5 in mice induces IVD degeneration.? The small
size of the spine in mice is a limitation for surgically-induced discogenic pain and a larger animal model would be beneficial. Therefore, we hypothesize that
global LRP5 deletion in rats will decrease vertebral bone structure and induce 1VD degeneration, as occurs in mice.

METHODS: All experiments were IACUC-approved. The development of the animal model is previously published.® Briefly, CRISPR/Cas9 was used to
make an 18 bp deletion in exon 2 of the LRP5 gene causing early termination. Wild-type (WT, 4 male, 4 female) and LRP5 KO (KO, 3 male, 4 female) rats
on a Sprague-Dawley background were harvested at 6 months of age. L6 vertebrae were analyzed by microCT (Scanco) at a resolution of 9.6 pm. For
cortical bone, the midpoint of the vertebra was identified and 15 slices up and 15 slices down were used to analyze for cortical thickness (Ct.Th). For
trabecular bone, the growth plate was identified and 30 slices above were analyzed for bone volume fraction (Th.BV/TV) and volumetric bone mineral
density (vBMD). Subsequently, safranin-O-stained histological sections were analyzed by two-independent observers for IVD degeneration scores.* A 2-way
ANOVA was conducted for statistical comparisons and statistical significance was set at a p-value less than 0.05.

RESULTS: Global deletion of LRP5 decreased cortical thickness (Ct.Th) by & (p<0.001) but there was no sex effect or

interaction between deletion and sex (Fig. 1A). Similarly, LRP5 deletion decreased trabecular BV/TV by (p<0.05)
and there was no sex effect nor interactive effect (Fig. 1B). Lastly in bone, deletion of LRP5 reduced volumetric bone mineral density (vBMD) by

with a KO effect (p<0.01), with no sex effect or interaction (Fig. 1C). LRP5 deletion did not change IVD
degeneration score, however there was a sex effect between groups with the total average degeneration score
(Fig. 1D).

DISCUSSION: The decreases in cortical and trabecular bone parameters caused by the LRP5 deletion in rats mirrors the effects observed in mouse models
and other rat bones.>® Global LRP5 deletion did not statistically increase the 1VD degeneration score in male or female rats but, while preliminary data
suggest that the rat VD expresses LRP5, further analysis will be needed to corroborate LRP5 deletion in the IVD and if any mechanical properties were
affected by the LRP5 deletion.
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Figure 1. (A) Cortical thickness (B) Trabecular bone volume fraction, (C) Volumetric bone mineral density and (D) IVD degeneration score of male and
female WT and LRP5 KO rats.
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