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-  What is the best target ? – 

-  What is a best druggable target ? – 
 

- Are clincally approved drugs (with good safety profile) available for targeting? -  

Statins and Cholesterol 

Pharmacological modulation of radiation-induced  
normal tissue damage – criteria to be considered.... 

Statins inhibit the prenylation of  
regulatory GTPases (i.e. Rac1/Rho) 



Off-label use of statins reduces the incidence and 

severeness of radiotherapy-induced  

LUNG TOXICITY  
 

- Widening of the therapeutic window of IR 

- Improving the quality of life of cancer patients 
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HPF (Human pulmonary fibroblasts) 
HSAEpC (Human small airway epithelial cells) 

HMVEC-L (Human microvascular endothelial cells of the lung) 

In vitro model system – non-proliferating primary 
human lung cells 
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Lovastatin promotes DSB repair following fractionated  
irradiation of primary human lung cells in vitro 

1 nuclear γH2AX focus 
= 

1 DSB  

Residual DSBs 
= 

Indicative of 
DSB repair 

DNA damage 



Lovastatin and the Rac1 inhibitor EHT1864 protect from 
fractionated IR-induced lung cell apoptosis 
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Lovastatin and EHT1864 reduce fractionated IR-stimulated 
residual DNA damage (DSBs) in lung tissue 

Subacute model 

1 nuclear γH2AX focus 
= 

1 DSB  

DNA damage 



Lovastatin and EHT1864 mitigate sustained inflammatory 
responses resulting from fractionated lung irradiation 

Inflammation 
(Anti-CD68 staining) 

Final analyses 
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Lovastatin protects from fractionated IR-induced 
subchronic lung injury 

Subchronic model 
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(of thoracic malignancies) 
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Lung cell 

Beneficial effects of pharmacological targeting of Rac/Rho 
signaling – Hypothetical model 



Simvastatin Attenuates Radiation-Induced Murine Lung Injury and Dysregulated Lung 
Gene Expression 

Biji Mathew1, Yong Huang2 ........Ralph R. Weichselbaum4*, and Joe G. N. Garcia1* 

Am J Respir Cell Mol Biol Vol 44. pp 415–422, 2011 

Clin Cancer Res. 2007 Sep 15;13(18 Pt 1):5331-40. 

Further preclinical data using rodent model systems  



Clincial data  



Off-label use of lipid lowering statins might attenuate multiple  
acute and chronic adverse effects of radiotherapy, thereby  

 
(i)  widening the therapeutic window of radio-chemotherapy and  

(ii) favouring aspects of supportive care in cancer 
 

without impairing the anticancer efficacy of radiotherapy 

SUMMARY AND CONCLUSIONS  

Further retrospective and prospective clinical trials  
reassessing the radioprotective potency of statins in  

humans are preferable! 
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