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[Abstract] Objective To explore the effect of Indian Hedgehog (IHH) signaling on the maturation and
transdifferentiation of chondrocytes in endochondral ossification. Methods We utilized in situ hybridization
and immunohistochemistry to detect the expression of IHH signaling-related molecules (Ihh, Pichl and Glil) on
tibia sections of wild type mice at P10. Next, we ablated Ihh gene in hypertrophic chondrocytes to establish
Col10al®" ; Thh"" mice. We evaluated the skeletal development of the mice via X -ray and Alcian blue
staining. Finally, we also established Coll0al®”; R26Smo""* mice and Coll0al“”; Pich1“* mice in which
IHH signaling was consistently activated in hypertrophic chondrocytes. We used HE staining, in situ
hybridization and TUNEL assay to detect bone structure, the molecular markers of hypertrophic chondrocytes
and osteoblasts and the situation of cell apoptosis on tibia sections of mice at E15.5. In addition, histological
analysis on the tibias of these mice were performed by HE staining. Results Hypertrophic chondrocytes
synthesized and secreted IHH, but they did not express Pichl and Glil. Inhibiting the synthesis of IHH in
hypertrophic chondrocytes led to dwarfism at postnatal stage. X - ray analysis revealed abnormal skeletal
development, including small rib cage, spherical skull and abnormal vertebra. Although constitutive activation
of THH signaling did not impinge on the maturation of chondrocytes in early embryo, there were abnormal

manifestations in primary spongiosa, endosteum and cortical bone at postnatal stage. Conclusion IHH

DOI:10.3969/j.issn.1674-8573.2021.06.001

BAWH R ARRRE A4V H (81772377.82002261) ; BETU A4 BT AE 1 S #4551 H 121 (S2020-ZC-0036)

VEF BT - 1. 28 BB E R B UG s BE B B Bk, D48 71003252, PUAL Tolk K2 2ERTSERE , VG4 71007233, P44
AR AR P MR A S5 e e L E R R e, PH % 710054

EASVEE A, E-mail : yangliu@fmmu.edu.cn

o]
&

2
o
Bt



+486- HRF20214E 11 H 1285560 Orthopaedics, November 2021, Vol. 12, No. 6

signaling pathway does not regulate the terminal differentiation of hypertrophic chondrocytes, but it plays a

critical role in cartilage-to-bone transition.

[Key words] Indian Hedgehog signaling; Endochondral ossification; Hypertrophic chondrocyte; Trans-

differentiation
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