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Effects of ITD-1, a small-molecule inhibitor of TGF-g type II receptor, on

osteogenic differentiation and angiogenesis of bone marrow stromal cells

ZENG Jitao', TU Xiaolin>, LIU Hong' "Center of Reproduction Medicine and Infertility, the First Affiliated
Hospital of Chongging Medical University, Chongging, 400016;’Laboratory of Bone Development and Regeneration ,
Institute of Life Sciences, Chongqging Medical University, Chongqing, 400016, China

[ Abstract | Objective To investigate the effects of ITD-1, a small-molecule inhibitor of transforming
growth factor-g (TGF-B) type II receptor (TGFBR2), on osteogenic differentiation and angiogenesis of bone
marrow stromal cells (BMSCs). Methods BMSCs from C57/BL6 mice were treated with 10 wmol/L ITD-1
or 0. 1% DMSO, and the changes in the cell proliferation and apoptosis were examined using cell counting kit-
8 (CCK-8) and flow cytometry, respectively. Real-time quantitative PCR (qPCR) was performed to detect
the mRNA expression of the osteogenic markers including alkaline phosphatase ( ALP ), ostrix ( OSX),
collagen type I (COLl) and osteocalcin (OCN) and the angiogenesis-related markers including vascular
endothelial growth factor (VEGF) and angiopoietin 1 ( ANGPT1). ALP staining and alizarin red staining were
used to assess the activity of ALP and matrix mineralization in the cells, respectively; immunofluorescence
assay was used to detect the expression of the osteogenic marker OPN and the angiogenic marker VEGF.

Mouse tissue culture experiment was conducted to test the bone mineral density of mouse humerus cultured in
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the presence of ITD-1. Results The intensity of ALP staining was obviously lowered in ITD-1-treated mouse

BMSCs as compared with DMSO-treated cells. Alizarin red staining revealed significantly reduced matrix

mineralization in ITD-1-treated BMSCs. Treatment with 10 wmol/L ITD-1 for 12 h significantly suppressed the

proliferation of the BMSCs but did not cause obvious cell apoptosis. Treatment with ITD-1 significantly
decreased the mRNA expression of the osteogenic markers ALP, OSX, COLl and OCN (P<0.05) but
increased the mRNA expression of the angiogenesis-related markers VEGEF and ANGPT1 (P <0. 05).

Immunofluorescence assay also confirmed the decrease of OPN and increase of VEGF expression. The tissue

culture experiment showed that culture in the presence of ITD-1 significantly reduced bone mineral density of

mouse humerus. Conclusion

ITD-1 inhibits the proliferation and osteogenic differentiation and enhances

angiogenesis of mouse BMSCs without affecting cell apoptosis.

[ Key words ]

bone marrow stromal cells; transforming growth factor beta receptor II ; osteogenic

differentiation ; angiogenesis; small-molecule inhibitors
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BMSCs 2 1] 43k i hy o5 B 440 B P 0045 PN B2 4 D A2
A LA TR Bk i i — PR &R
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CS57/BL6 /Nl F E R EERLR S ma sy bt
il TTD- 1 At A58 2 AN 7] € (cell countingkit-8,
CCK-8) M) B & [E MedChemExpress 2\ )5 — F 3lF Bl
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COL1 GAGCGGAGAGTACTGGATCG 20 GCTTCTTTTCCTTGGGGTTC 20
OCN AGACTCCGGCGCTACCTTGG 20 CGGTCTTCAAGCCATACTGGTCTG 24
GAPDH GCACAGTCAAGGCCGAGAAT 20 GCCTTCTCCATGGTGGTGAA 20
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ANGPTI CCAGAACGGACCCTGCAG 18 TTCTCCAGCACCTGCAGC 18
VEGF AGCACAGCAGATGTGAATGC 20 AATGCTTTCTCCGCTCTGAA 20
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