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ABSTRACT 

Background/Aims: Dose-dependent toxic effects of doxorubicin (dox) has been reported in 

heart, kidney, brain, spleen, et al. However, its effect on vessel is unclear. The present study, 

building a doxorubicin-induced vasculotoxic model, detects oxidative stress, endothelial 

apoptosis and vascular function.  

Method: This vasculotoxic model was established by intraperitoneal administration of 

doxorubicin. The C57Bl6 mice were randomly divided into dox-null group, dox-2w group 

(dose=5mg/kg, 2weeks), dox-4w group (dose=5mg/kg, 4weeks). Blood pressure(BP) was 

measured by the tail-cuff method. Vascular function was assessed by aortic ring at the end of 

2 weeks or 4 weeks. Serum Nitric Oxide (NO) was detected by NO Assay Kit. Oxidative 

stress was indicated by DHE staining and quantitative real-time PCR analysis. Apoptosis was 

evaluated by TUNEL and Western Blotting (Bcl-2, Bax).  

Results: Aortic ring was used to investigate the endothelium-dependent relaxation of 

thoracic aorta to acetylcholine (Ach) and endothelium-independent relaxation to sodium 

nitroprusside (SNP). Under the treatment of Ach, the relaxation of dox-2w group decreased to 

61.61%±9.94% and dox-4w group decreased to 44.01%±7.87%, lower than the dox-null 

group (82.0%±3.74%), respectively. Under the treatment of SNP, the relaxation of all groups 

could reach 100%. BP didn’t significantly change between groups. Meanwhile, the serum NO 

was obviously decrease in doxorubicin groups compared with dox-null group, showing that 

doxorubicin induced the endothelium-dependent diastolic dysfunction of aorta. Western blot 

analysis revealed higher expression of Bax and lower expression of Bcl-2 in dox-groups, 

compared with control. TUNEL showed that doxorubicin significantly increased the apoptosis 

of aortic endothelium. Doxorubicin significantly up-regulated the expression of reactive 

oxygen species (ROS) mRNA (NOX-1, NOX-2, NOX-4, P22phox) and increased the 

fluorescence intensity of DHE staining in the vascular tissue after injection of doxorubicin.  

Conclusion: Doxorubicin induced dose-dependent diastolic dysfunction by increasing 

apoptosis of endothelium and expression of ROS.  

 


