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MALE RATS  
 
 
 
Hypothesis / aims of study 
The prevalence of bladder dysfunctions increases with age.[1] In humans it is difficult to separate changes related to exogenous 
factors from alterations directly related to the aging process per se. Some of these confounding variables can be avoided by 
studying age-related changes in an animal model. This report focused on evaluating the impact of age on bladder function both in-
vivo and in-vitro, as well as on characterization of the corresponding morphological changes.  
 
Study design, materials and methods 
Two groups of male Fisher/Brown Norway rats were used in the study: young (4-6 months) and old (>28-30 months). Cystometric 
studies were conducted on conscious, freely moving animals. After cystometry, tissue strips derived from the bladder body were 
used for in vitro studies of muscarinic receptor activation and electrical field stimulation (EFS), and for histological examination. 

 
Results 
Old rats had higher bladder weights than young – however, the ratio bladder weight/body weight did not change (Table 1). Bladder 
capacity, residual volume and spontaneous activity (non-voiding contractions) were higher in old than in young animals (Table 2). 
The responses of bladder strips to both carbachol and EFS were significantly lower in old rats when compared to young rats 
(Figure 1). Histological examination showed a thinning of the urothelium, lower muscle mass and higher collagen content in the 
bladders of old compared to young rats (Figure 2).  
 

 

 
 



 

 
 
Interpretation of results 
Physiological aging alters bladder function in male rats, even when external factors are kept constant.[2] Thus in old rats, bladder 
capacity, residual urine and spontaneous activity are higher and responses to muscarinic receptor stimulation and EFS lower than 
in young rats. Moreover, older animals have a higher collagen content and a thinner urothelial lining. Such changes correspond to 
findings in aging human bladders

 
[3], supporting the view that the Fisher/Brown Norway rat is a useful model for study of age-

related changes in bladder function. 
 
Concluding message 
The results of our study clearly demonstrate marked age-related differences in bladder function. These observations are in line with 
the corresponding clinical condition in humans. More extensive studies are needed to clarify the precise mechanistic basis for these 
findings at the molecular, cellular and pharmacological levels. Future investigations may shed light on improved therapeutic 
strategies to reverse the age-related decline in bladder function.  
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