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When assessing pain in humans, we automatically 
rely on self-reflection and communication. Since 
this is not possible in animals, we must rely on 
behaviour and physiology to fully understand pain 
responses and experiences.

An animal can have an experience in which they 
are injured from a certain stimulus. However, it 
is not considered ‘pain’ until there is an adverse 
psychological experience which results in some 
type of learning or memory altercation that leads 
to a strategic decision making process to avoid 
that stimulus in the future. 

There are several biological molecules and 
receptors involved in pain. Those discussed in 
this article are: acid sensing ion channels (ASICs), 
transient receptor potential channels (TRPs) and 
opioid receptors. All three of these have been found 
in a variety of different invertebrates and fish.

Nociception (a process in which nerve cells called 
nociceptors detect stimulus that could be harmful) 
is different in fish than it is in humans. Fish live in a 
watery environment, which gives rise to nociception 
and their pain system being different than a terrestrial 
organism. Of note, fish have a swim bladder which 
keeps them upright. This may alter their nociception 
response related to gravity or falling. In addition, 
water can dilute potentially harmful substances and 
fish may have different thresholds depending on the 
thermal environment in which they live. 

Changes in normal fish behaviour after a 
potentially painful experience have been 
documented in the literature. Some of these 
effects include a change in activity, increased 
ventilation, rubbing affected area, rocking and 
stereotypical swimming. 

It is important to understand the pain experience 
in fish, especially as more information becomes 
readably available about nociception and pain 
responses in these animals. 

1. Absence of prolonged hunger (i.e. 
mimic natural feeding intervals). 
Other end of the spectrum should 
also be considered i.e. obesity. 

One study regarding fish pain experiences 
looked at the impacts of electric shock 
on a goldfish. It was found that when 
they were shocked in an area of the tank 
where they received food, the fish actively 
avoided this area for 3 days after (Millsopp 
& Laming, 2008). This shows how pain felt 
in fishes can affect their ability to eat. 

5. Animals should have thermal 
comfort, i.e. they should neither 
be too hot nor too cold and have 
thermal zones to choose from. 

The thermal environment for fish is 
drastically different than humans 
and other terrestrial mammals. While 
nociceptors do register dangerous 
thermal stimuli, the thresholds for this 
in fish may be greatly lowered. 

8. Animals should be free of major 
injuries, e.g. skin damage and 
locomotory disorders. 

Fish skin can be easily damaged. 
Considering this, fish nociceptors may 
also have relatively low thresholds for 
skin damage injuries. 

10. Animals should not suffer 
pain induced by inappropriate 
management, handling, catching, or 
transport.  

The catching method of fish has 
been shown to affect their pain 
responses. Reduced feeding was 
found in marine shiner perch who were 
caught and injured when compared to 
those caught in a non-injurious way 
(Thompson et al., 2018). 

This review article demonstrates that the ability to feel pain in 
fish is highly likely. 

While understanding the molecular biology of pain is 
important, it is also crucial to consider behavioural and phys-
iological changes after a possibly painful event in order to 
properly evaluate the ability to feel pain in an animal. 

The biological mechanism of pain and nociception has been 
found in a variety of invertebrates and fish, although there 
are some interesting differences in some species. 

While there is still much research to be done in understand-
ing pain responses of fish, this paper gives insight into the 
pain experiences fish can have. 

Paper Highlights: Care efforts:

Why is this relevant to animal welfare? Why is this relevant to the practical 
care for animals?Understanding the way in which an animal experiences 

pain is of great importance and relevance to improving 
overall animal welfare. While knowing that fish pain is 
different than terrestrial organisms, their nociception, 
molecular biological process and behaviour all suggest 
the ability to feel pain and they act accordingly to avoid 
such pain in the future. 

By understanding the way in which fish can feel pain, 
better care can be given in a variety of domains from 
aquaculture to farming or even in aquariums. Ways in 
which fish pain can be alleviated should be of upmost 
importance when caring for these animals. 
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