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Background: Childhood cancer survivors (CCSs) have approximately 15 times higher risk for heart 
failure than their siblings, mainly due to cardiotoxic chemotherapies e.g. doxorubicin (DOX). Since not 
every CCS develops heart failure, it is important to identify the risk factors that may precipitate heart 
failure in CCSs. Psychosocial stress has been considered a risk factor for cardiovascular diseases in 
the general population. Nevertheless, psychosocial stress as a risk factor for heart failure in CCSs is 
poorly studied, particularly in preclinical animal models. In this study, we utilized a novel mouse 
model of subclinical juvenile DOX-induced cardiotoxicity to determine the cardiac effects of 
psychosocial stress in adult mice pre-exposed to DOX as juveniles. 

Methods: Five week old male C57Bl/6 mice were administered DOX (4 mg/kg/week for three weeks) 
to induce subclinical cardiac injury. Cardiac function was assessed by echocardiography and a cohort 
of mice was sacrificed one week after the last DOX injection. At the age of 12 weeks, another cohort 
of DOX-exposed mice was subjected to chronic psychosocial stress (14-day sensory contact with a 
dominant animal, and daily 5-minute defeat episodes). On the 15th day, mice were sacrificed, and 
hearts were harvested for histopathology analysis and molecular biology work. 

Results: At one week after the last DOX injection, there was a modest decrease in heart weight to 
tibia length ratio, and an increase in the gene expression of atrial natriuretic peptide (ANP); however, 
there was no change in cardiac function. In adult mice pre-exposed to DOX as juveniles, 
psychosocial stress induced the expression of inflammatory and pro-fibrotic genes and caused 
significant cardiac fibrosis.  

Conclusion: Exposure to psychosocial stress exacerbated DOX-induced cardiac damage and 
precipitated significant cardiac fibrosis in adult mice pre-exposed to DOX as juveniles. These findings 
underscore psychosocial stress as a risk factor in the transition from subclinical cardiotoxicity to overt 
cardiomyopathy in CCSs and offer a preclinical model to elucidate the molecular determinants of this 
transition. 
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