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Macrophages secrete various cytokines and clean up inflammatory tissues to promote tissue
regeneration. They reportedly play an important role in bone regeneration after bone fracture.
However, the mechanisms by which macrophages promote bone regeneration is not fully
elucidated.

Here we have shown the close association between macrophages and Leptin Receptor (LepR) (+)
lineage cells during the bone regeneration process. The cortical bone of tibiae in LepR-Cre;
Rosa26-loxP-stop-loxP-tdTomato (R26-Tomato) mice was punctured using 21gauge needles, and
the clodronate liposome (CloL) or PBS liposome (PBSL) were intraperitoneally injected into
those mice to deplete macrophages. The depletion of F4/80 (+) Csflr (-) macrophages was clearly
observed in CloL-treated mice. Micro CT analysis showed that the regenerative bone volume in
CloL-treated mice was significantly lower than that in PBSL-treated mice 7 days after bone
injury. Notably, administration of Csflr neutralizing antibody AFS98 which depleted Csflr (+)
bone marrow cells and osteoclasts did not affect the regenerative on 7 day.

Furthermore, LepR-Cre labeled bone marrow stromal cells were markedly increased in
PBSL-treated but not in CloL-treated mice at the injury site 4 days after bone injury. Ki67
antibody staining demonstrated the lower proliferation rate of LepR (+) cells at the injury site
in CloL-treated mice on Day 4 compared with the control one.

Immunofluorescent study showed that most of osterix (+) cells at the injury site on Day 4 and
Day 7 were labeled by LepR-Cre. We further examined whether Wnt signals are involved in
osteoblastic differentiation of LepR (+) cells using Axin2-CreERT2; R26-Tomato mice treated
with tamoxifen. Axin2-tomato (+) osterix (+) cells were significantly decreased at the bone
injury site of CloL-treated mice compared with those of PBSL-treated mice 7 days after bone
injury.

Together, macrophages promote Wnt signals in LepR (+) cells and then facilitate bone
regeneration.
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