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Background. High levels of TIMP-1 have been associated with limited benefit from chemotherapy 

in patients with breast cancer and in vitro studies have shown that TIMP-1 gene deficiency confers 

increased sensitivity to chemotherapy in mouse fibrosarcoma cells. The purpose of the present study 

was to extend these results to a human breast carcinoma system and investigate the hypothesis that 

high levels of TIMP-1 protect cells from chemotherapy-induced programmed cell death. 

 

Results. The human breast carcinoma cell line MCF-7-S1 was stably transfected with an expression 

vector encoding the human TIMP-1 cDNA and subsequently 11 single cell clones expressing 

different levels of TIMP-1 were established. We found a linear relationship between increasing 

TIMP-1 levels in the clones and increasing resistance to etoposide. Likewise, in a xenograft mouse 

model of human breast cancer there was a clear indication of tumor resistance to etoposide in mice 

inoculated with the high TIMP-1 expressing clone. Furthermore, we found that the level of 

phosphorylated Akt was increased in the high TIMP-1-expressing clone as compared with the low 

TIMP-1-expressing clone, especially following treatment with etoposide. In addition, when 

inhibiting Akt the sensitivity to etoposide treatment increased in both clones. Finally, when treating 

the cells with epirubicin and taxol, significantly less cell death was induced in the TIMP-1 high 

expressing cells upon treatment with epirubicin whereas no difference in sensitivity to taxol was 

observed.  

 

Conclusions. We show that TIMP-1 protects against etoposide-induced cell death in a human breast 

carcinoma cell system both in vitro and in vivo. Our results suggest that this protection may be 

exerted through activation of the Akt-survival pathway. Experiments with epirubicin and taxol 

suggest that TIMP-1 may protect specifically against anthracylines, and if validated, TIMP-1 may 

be used to discriminate between patients likely to benefit from this type of drugs and patients, who 

should be offered alternative drugs.  

 

 


