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Abstract 
Objective Modulation of stem cells during cartilage repair remain elusive in vivo. Macrophages influence 
regeneration in tissues of all kinds via modulation of stem cells, with implication of their involvement in cartilage 
regeneration. However, the lack of direct elucidation of molecular connection between macrophages and stem 
cells in the joint hampers engineered immunomodulation and therapy amelioration. The aim of this study was 
to investigate the influence of macrophage depletion on cartilage repair. 
Design C57BL/6 mice were used for cartilage repair models, with longitude defect on the trochlea groove. 
Macrophages were cleared by intraarticular injection of clodronate liposomes. Macrophages were analyzed by 
F4/80+, CD86, CD206 and CD163 antibodies. Repair outcome was evaluated by histology scoring system 
(Modified O'Driscoll). Proliferation and apoptosis were detected by Phospho-Histone H3 (PHH3) 
immunostaining and TUNEL assay. 
Results Tremendous macrophages were activated after injury, especially M1-like macrophages. After 
macrophage clearance, cartilage repair almost failed. Synovium hypertrophy diminished at one week after 
injury, with reduced macrophages and total cells in synovium compared to untreated mice. Proliferative cells 
declined significantly 2 weeks post injury, though total cell recruitment was not affected. The percentage of 
apoptotic cells increased in regenerative area at 1 month. Meanwhile, more apoptotic cells could be observed 
in adjacent tissues within about 150μm. 
Conclusion Macrophages are essential in cartilage regeneration. Upon injury, macrophages are activated 
and arise in large number, later polarized into different phenotypes. Proliferation and apoptosis of stem cells 
are potentially regulated by macrophages. 
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