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Student project in fish ecophysiology  

- Effects of postoperative pain relief on heart rate, 
ventilation and heart rate variability in fish 

In mammals, the standard treatment after invasive surgery is to give postoperative pain relief 
treatment. Beside the beneficial effects of reducing the pain, this has been show to speed up the 
recovery of the animal. 
In fish, there are only a few investigations on the effects of postoperative pain management, and 
most of the published work has looked at behavioral changes. While there is still a debate about the 
level of pain perception and capacity for suffering in fish (Rose 2002; Sneddon, 2003), there is no 
doubt that fish have nociceptors that are activated after invasive procedures and that this can have 
both behavioral and physiological effects  that in turn can influence research findings. 
 
The few studies that have looked at the potential positive effects of post-operative pain relief 
treatment have shown that butorphanol injected intra-muscularly as a single dose at the end of the 
surgery seems to have mild behavioral sparing effects (i.e., treated fish swim higher in the water 
column, are more active, and feed more vigorously than saline-treated controls) without any evident 
adverse effects. 
In this project (MSc or BSc) you will look at the effects of butorphanol (Torbugesic) and its effect on 
post-operative heart rate, ventilation and heart rate variability in rainbow trout. All three variables 
are known to be good indicators of stress in fish.  The effect will be tested on several commonly used  
surgical techniques in fish such as dorsal and ventral aortic cannulation, measurement of cardiac 
output and gastrointestinal blood flow recording.  
 

For more information contact: 

Michael Axelsson, 031-786 3689        or  Erik Sandblom, 031-786 3697   

michael.axelsson@bioenv.gu.se  erik.sandblom@bioenv.gu.se 

 

 

 


