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Background: Osteosarcoma is the main malignant primary bone tumor in children and adolescents for whom 

the prognosis remains poor, especially when metastases are present at diagnosis (survival rate drops to 20% 

whenlung metastases were detected).  

Aim: Because TGF-beta has been shown to promote metastases in many solid tumors, we investigated the 

effects of inhibition of the TGF-beta/Smad cascade on osteosarcoma behavior.  

Material and Methods: To this end, two independent procedures,a pharmacological approach with TGF-beta 

Receptor I inhibitor (SD-208) and a molecular approach using the natural Smad inhibitor (Smad7), was used. 

The impact of these procedures was assessed on tumor growth, tumor microenvironment, bone remodeling 

and lung metastases development by using a mouse model of osteosarcoma induced by paratibial injection of 

osteosarcoma cells.  

Results: We first demonstrated that TGF-beta levels are higher in the serum of osteosarcoma patients 

compared to healthy volunteers. We also showed that Smad7 slows the growth of the primary tumor and 

increases mice survival. In this context, we demonstrated that Smad7 expression does not affect osteosarcoma 

cell proliferation but affects the microarchitectural parameters of bone. In addition, Smad7-osteosarcoma bone 

tumors expressed lower levels of osteolytic factor RANKL, suggesting that Smad7 overexpression affects the 

"vicious cycle" established between tumor cells and bone cells by its ability to decrease osteoclast activity. 

Interestingly, we finaly showed that Smad7 overexpression in osteosarcoma cells and SD-208 inhibits the 

development of lung metastasis. In this context, we demonstrated that Smad7 and SD-208 reduced the 

capacity of osteosarcoma cells to invade Matrigel in Boyden migration chambers and gelatin zymography 

identified reduced MMP-2 secretion by osteosarcoma cells.  

Conclusions and Clinical Implications: These results suggest that the inhibition of TGF-beta/Smad 

signaling pathway could be a promising therapeutic strategy against the tumor progression of osteosarcoma  

 

 


