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Introduction 
Cisplatin chemotherapy improves cancer survival but patients treated with cisplatin are at 
increased risk of cardiovascular disease.  The underlying mechanisms are unknown but 
effects on vascular function may be important.  We hypothesised that cisplatin induces 
activation of stress kinases in endothelial cells, that may promote a pro-inflammatory and 
pro-thrombotic phenotype, predisposing to endothelial damage and vascular dysfunction. 

Methods  
Human aortic endothelial cells (HAEC) were exposed to cisplatin 1 µg/ml, 3 µg/ml or 15 
µg/ml for 5 minutes, 15 minutes and 24 hours.  We probed for endothelial nitric oxide 
synthase (eNOS) phosphorylation at  Ser1177 (activation site) and Thr495 (inhibitory site)  
sites, as well as activation of stress-related kinase pathways (ERK 1/2, p-38MAPK and JNK) 
and the pro-survival kinase, Akt, by Western blot analysis.  Phosphorylated protein 
concentrations were normalised to total or α-tubulin protein expression.  Data were analysed 
by one-way ANOVA with Dunnett’s test or Student t test.       

Results 
 
Cisplatin increased Akt phosphorylation at 3 µg/ml (76% increase; p=0.01) and 15 µg/ml 
(92% increase; p<0.01) incubation for 15 minutes. ERK 1/2 phosphorylation was also 
augmented after exposure to cisplatin 1 µg/ml for 15 minutes (140%; p<0.01), 3 µg/ml for 15 
minutes (181%; p<0.001), 15 µg/ml for 15 minutes (131%; p=0.01) and 15 µg/ml for 24 
hours (100%; p=0.03).  Cisplatin at 15 µg/ml for 24 hours increased JNK phosphorylation 
(123%; p<0.0001). There were no significant changes in eNOS (Ser1177 or Thr495 protein 
sites) or p38 MAPK phosphorylation at any cisplatin concentration or time-point. 
 

Conclusion 
Endothelial cells exposed to cisplatin display increased activity of Akt and ERK 1/2 acutely, 
while JNK activation occurred at a later time point. eNOS and p38MAPK phosphorylation 
was not influenced by cisplatin. Our results demonstrate cisplatin differentially regulates 
signalling kinases in a time-dependent manner. Activation of ERK1/2, JNK and Akt, may 
play a role in cisplatin-associated endothelial dysfunction in patients treated with cisplatin 
chemotherapy. Endothelial-derived nitric oxide may not be important in cisplatin-mediated 
effects because eNOS activation was unaltered by the drug. 
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