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24932 | Hippocampal Neuroplasticity and Cognitive Impairment in a Metabolic Risk-Related 

Rat Model of Heart Failure with Preserved Ejection Fraction
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(CIBERCV); 4RISE-Health, Faculty of Medicine, University of Porto, Porto, Portugal; 5Department of 

Pharmacology and Toxicology, School of Medicine, Universidad Complutense de Madrid, Madrid, Spain; 
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____________________________________________________

Background & Aim: Heart failure (HF) is increasingly associated with cognitive impairment and 

hippocampal vulnerability (1 2).  Although nearly 50% of the cases of HF fall under the category 

of HFpEF, research on hippocampal neuroplasticity and cognitive impairment on this category 

remains limited (3). HFpEF is usually a result of chronic cardiometabolic diseases (4), and the 

ZSF1-Obese rat is a validated preclinical model of HFpEF that reproduces cardiometabolic 

dysfunction observed in patients (5). We aimed to determine whether the frequent clinical 

presentation of HFpEF with metabolic syndrome is associated with behavioral deficits and 

impaired neurogenesis. Methods: Adult male ZSF1 Obese (n=7) and Lean (n=6) rats were 

evaluated in novel object recognition (NOR) and object location recognition (OLR), paradigms 

sensitive to hippocampal integrity (6). Anxiety-like and locomotor behavior were assessed using 

the open field (OF) and elevated plus maze (EPM) (7). Doublecortin (DCX)-immunoreactive cells 

were quantified in the dentate gyrus (8). Hippocampal mRNA levels of BDNF, CDK5, GAD1 and 

-test or 

Results: Obese rats showed 

deficits in recognition and spatial memory, with reduced discrimination index in NOR and OLR. 

Obese animals also exhibited reduced locomotor activity, while anxiety-related indices showed 

no consistent differences. No differences were found in DCX+ cell density. Exploratory outcomes 

showed possible downregulation of GAD1 mRNA, whereas BDNF, RELn, and CDK5 mRNA 
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expression were unchanged. Conclusions: The combination of HFpEF and metabolic syndrome 

in ZSF1-Obese rats is associated with hippocampal-dependent memory impairment and 

dysregulation of plasticity-related genes. Although DCX+ cell numbers were unchanged, 

indicating preserved proliferation of newborn granule neurons, this does not imply preserved 

neuronal survival or functional integration. 
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