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Mesenchymal stem cells transplants after pelvic radiotherapy limits the development of radiation-induced 
fibrosis, in the prostate, without promoting the residual tumor growth
Francois S1,3, L’homme B2, Nathalie Guitard1, Douay Luc3, Gorin N C3, Voswinkel J3 and Chapel A2

1French Armed Forces Biomedical Research Institute – IRBA, France
2IRSN – Institute for Radiological Protection and Nuclear Safety, France
3Hôpital Saint-Antoine, France

Radiation therapy is a key component of the management of various pelvic tumors. Unfortunately, normal tissues located in 
the vicinity of target organs are radiosensitive, and long-term cancer survivors may develop late treatment-related injury, most 

notably radiation-induced fibrosis (RIF). This process is considered irreversible, and there is currently no effective treatment for 
preventing or reducing the development of RIF. The objective of this study is to investigate the anti-fibrotic effect of Mesenchymal 
Stem Cells (MSC) on prostatic fibrosis. For this study, we have developed a model of fractionated irradiation in the pelvic area in 
Sprague-Dawley rats after chemical induced colonic tumours. The anti-fibrotic effect of MSC in prostate was evaluated by histology 
study. Expression of fibrosis biomarkers was studied after radiotherapy alone and radiotherapy associated with MSC therapy. Our 
study was conducted from 24 hours to one year after the last radiation exposure. Over a period of 12 months the variation of fibrosis 
biomarkers expression has highlighted that the process of prostatic fibrosis evolves step by step with reaction peak at 2 months 
after radiotherapy. These preliminary results suggest that MSC must be performed during the first months after radiotherapy for an 
optimal efficiency of MSC. In the prostates of rats treated with radiotherapy + MSC transplants, the stoichiometric ratio of MMP/
TIMP seems to be respected suggesting tissue homeostasis and lack of progression of a RIF. In this study, we found that the lifetime 
of the animals receiving MSC grafts was significantly greater. Pelvic radiotherapy combined with MSCs has reduced the number and 
size of colonic tumors as well as protection of the prostate tissue in long term against the RIF.
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