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Receptors with tyrosine kinase activity play a key role in the pathogenesis of tumors. In fact, 

their activation is involved in the control of cell growth and proliferation as well as in the 
promotion of angiogenesis and metastatic process. Leaving from this supposition and 
considering that drugs as Imatinib (Glivec) and its analogs, able to inhibit growth receptor 
phosphorylation, display a significant efficiency in the treatment of chronic myelogenous 
leukaemia and gastrointestinal stromal tumor (GIST), a study directed to identify the pathways 
and the mechanisms involved in the Imatinib activity has been conducted. Cells from primary 
(1B6) and metastatic (8863) melanoma expressing PDGF (platelet-derived growth factor) 
receptor have been used. The study has been conducted in different steps. For the first, a dose 
effect curve and the ability of Imatinib to interfere with cell proliferation have been evaluated. 
The results obtained indicate that: i) Imatinib interfere with cell growth by inhibiting of PDGF 
receptor phosphorylation; ii) with respect to primary melanoma cells (1B6), metastatic cells 
(8863) are more susceptible to Imatinib. In fact, an up-regulation of proapoptotic protein Bax 
and a higher percentage of apoptosis (30% vs 15%) have been detected in these cells with 
respect to primary melanoma cells; iii) Imatinib, in association with antibodies against 
CD95/Fas, “physiologic” apoptosis inducers, shows a “booster” effect on primary melanoma 
cells, significantly increasing cell demise. By contrast, in association with Cisplatin or with a 
sub-lethal UVB dose, the effect of Imatinib was more marked in metastatic cells. 

In a second step, senescence and autophagy, considered alternative pathways with respect to 
apoptosis, have been evaluated. The first is a cell survival mechanism that occurs when the cell 
proliferation ability is blocked. The second is a physiologic process that the cells develop to 
degrade cytoplasmatic organelles and damaged proteins. Both lead to cell survival. In particular, 
the expression of β-galactosidase, a marker of cell senescence, and Beclin 1, a marker of 
autophagy, has been evaluated. The results obtained indicated that, after Imatinib treatment, 
cells from primary melanoma underwent senescence and autophagy. In fact, in these cells an 
increased expression of β-galactosidase (23%) and Beclin 1 (28%) were detected.  

In summary these preliminary results indicate that Imatinib is able to induce apoptosis in 
metastatic cells and to sensitize these cells to pro-apoptotic agents commonly used in melanoma 
therapy, e.g. radiation or Cisplatin. Conversely, primary melanoma cells seem to be intrinsically 
resistant either to Imatinib given alone or in combination wuth Cisplatin or radiation. By 
contrast, these cells underwent autophagy and replicative senescence “boostering” their 
survival. Interestingly, the use of Imatinib in combination with anti-CD95/Fas antibodies 
sensitizes primary melanoma cells to apoptosis. 
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