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Aging is a natural process characterized by a decline in organic structure-function and 
an increase in mortality over time. While many exogenous and endogenous factors 
contribute to aging, the long-term effects of low environmental temperature have 
been poorly described. To address this, our study compared 24-month-old male Mill 
Hill hybrid hooded rats raised at a standard temperature of 22±1°C with age-matched 
rats that were kept in a cold room (4±1°C) from the age of 6 to 24 months. 3- and 
6-month-old rats raised at 22±1°C were included as room temperature controls. We ex-
amined two metabolically active organs, interscapular brown adipose tissue (iBAT) and 
liver. It was found that 24-month-old rats chronically exposed to cold exhibit increased 
food consumption, which may be attributed to a higher metabolic demand. Chronic 
exposure of aged rats to low environmental temperature led to an increase in iBAT 
relative mass, total glutathione (GSH) content, and antioxidant defense (AD) enzyme 
activity: CuZn superoxide dismutase, Mn superoxide dismutase, catalase, glutathione 
peroxidase, and thioredoxin reductase. Respirometric analysis further demonstrated 
an increase in mitochondrial uncoupling in iBAT in 24-month-old rats kept at 4±1°C. 
Conversely, there was no change of the same parameters in the liver, which maintained 
consistent AD enzyme activity and GSH content across all experimental groups. Our 
study confirms that iBAT of aged rats remains responsive to stimulation by low environ-
mental temperature, supporting thermogenic processes through uncoupling and a ro-
bust increase in the AD system. These results highlight tissue-specific effects of chronic 
cold exposure on aged rats underlying acclimation-driven physiological changes.




