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In order to be able to understand behaviour it is important that we understand the emotional 

motivations that underpin behavioural responses. Panksepp describes seven different 

behavioural circuits in the brain. Four of these circuits develop very shortly after birth and an 

understanding of these systems is crucial to optimising emotional development. 

1. Seeking (Desire) 

This is the system that is involved in the seeking out of resources that are necessary for survival 

e.g. food, right environmental temperature, shelter etc. and also in general exploration and 

learning. The seeking system is located from the ventral midbrain to the nucleus accumbens 

and the medial frontal cortex and the prime activating neuromodulator is dopamine, but other 

neuromodulators are glutamate, opioids, neurotensin and other neuropeptides. 

 

2. Frustration 

This system is activated when an animal is thwarted in achieving an expected outcome. An 

animal can become frustrated when it is motivated by one of the other emotional systems but 

cannot fulfil its intended behaviour. For example, if a puppy is hungry but is made to wait for 

an excessive time before being told it can eat. Frustration is also seen if a dog is chasing a 

squirrel, driven by its seeking system, but the squirrel goes up the tree and out of reach. Some 

animals have more persistence than others and thus the frustration system is activated at 

different thresholds for different individuals. It is located in the medial amygdala to the 

hypothalamus and the dorsal periaqueductal grey matter and the key neuromodulators 

activating this system are dopamine, glutamate, substance P and acetyl choline. 

 

3. Fear (Anxiety) 

This system protects animals from personal threat and from threat to resources. It is located in 

the central and lateral amygdala to the medial hypothalamus and the dorsal periaqueductal grey 

matter. The key activating neuromodulators are glutamate, diazepam-binding inhibitor, 

cholecystokinin, alpha melanocyte-stimulating hormone and corticotrophic releasing factor 

and neuropeptide y acts as an inhibitory neuromodulator.  

 

Some people consider pain as an eighth circuit, which is activated in the presence of actual or 

potential tissue damage, although it was not described as such by Panksepp and is considered 

by many to be part of the fear-anxiety system. Certainly the emotional component of pain has 

a global effect on behaviour and should always be a consideration in any animal with 

behavioural problems. The potential for pain experienced early in life to affect future behaviour 

also needs to be considered. Key activating neuromodulators involved in pain are glutamate, 

substance P and neurokinins A and B. Inhibitory neuromodulators are GABA and opioids. 

 

4. Panic (Grief) 

This system is activated in young animals to solicit attention from the primary caregiver in 

order for the animal to survive. Activation of the panic system often causes intense crying, 

which alerts the maternal figure or caretaker to the young offspring. This system is located in 

the dorsal periaqueductal grey matter to the anterior cingulate. The key neuromodulators are 

glutamate and corticotrophic releasing factor and the panic system is inhibited by opioids, 
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prolactin and oxytocin. The panic/grief system is also activated in domestic animals when they 

are separated from their primary attachment figure, which can give rise to separation issues in 

some animals. However, separation related behaviour problems can also be motivated by the 

fear/anxiety system, as some animals may not have become habituated to periods of being 

alone, and the frustration system can also be involved in these cases, if the animal has a high 

expectation of owner interaction. If more than one dog is in the house when the owners are 

absent social play may be a motivation for behaviour which goes on to cause unintentional 

damage in the home and the seeking (desire) system may be involved in cases where dogs raid 

the fridge or the bin when the owner is not at home.  

 

A further three circuits develop as the puppy matures: 

 

5. Social Play  

The play system is activated as puppies develop physically. During the neonatal period they do 

not have sufficient physical development, or development of the senses, to be able to play, but 

this changes during the transitional period. The social play system is located in the dorsomedial 

diencephalon, parafasicular area and the periaqueductal grey matter and the main activating 

neuromodulators are opioids, glutamate and acetyl choline, but opioids can also act as 

inhibitory neuromodulators. Play promotes a positive emotional state. It is used by young 

animals to learn about social interactions which will be important in adulthood. 

 

6. Lust 

This system is activated in animals as they develop and seek out sexual partners. It is aroused 

by the male and female sex hormones. In female animals, oxytocin transmission is promoted 

by oestrogen and in male animals, vasopressin transmission is promoted by testosterone. 

Oxytocin promotes trust and confidence in females and also promotes sexual readiness. 

Vasopressin promotes assertiveness. Brain and bodily sexual characteristics develop separately 

and in some cases it is possible that they may be mismatched. Key activating neuromodulators 

are steroids, vasopressin, luteinising release hormone and cholecystokinin. 

  

7. Care 

The care system is associated with parental care of young and is activated in late pregnancy 

with the shift of hormones that occurs – declining progesterone and increasing oestrogen, 

prolactin and oxytocin. These changes enable the development of maternal care which 

encompasses maternal bonding with offspring and also the nurturing of the young.  

 

Of these seven behavioural circuits the fear- anxiety (including pain), panic (grief) and 

frustration systems are involved in situations of negative emotional arousal whereas the 

seeking, social play, lust and care systems are associated predominantly with positive 

emotional arousal. From a behavioural point of view, it is important for owners to be able to 

read the body language of their dog in order to be able to identify whether they are positively  

or negatively aroused and for veterinary practice staff to be able to do the same. 

 

Behavioural Responses  

Behavioural responses are a result of a complex interplay between many different factors 

including the emotional motivation of the animal and its previous learning experience. There 

are four important behavioural responses which owners need to be able to recognise in order 

to actively encourage emotional intelligence in puppies through encouraging appropriate 

responses. 
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1. Avoidance  

This behavioural response aims to remove the animal from the difficult situation and enable it 

to avoid a negative stimulus, such as an unfamiliar dog or a loud noise. The response may be 

active and involve physically moving away or hiding but can also be more passive and involve 

turning a head away or even averting gaze. 

It is important that if dogs choose this response they are not prevented from avoiding, or forced 

to continue to interact with the stimulus or remain in the situation. If this happens they may 

switch behavioural responses and choose a less desirable response, such as repulsion, which 

could have more serious consequences. 

 

2. Repulsion  

The aim of this response is to remove an unwanted stimulus by making it go away. It can take 

the form of growling, barking, air snapping and biting and will escalate in intensity if an animal 

is not achieving the desired effect i.e. the removal of the stimulus. If repulsion behaviour is not 

succeeding, the emotion of frustration can also become activated and this will lead to 

acceleration and intensification of the repulsion response. For example, if the dog is restrained 

on a lead and the person or other dog does not move away, or continues to advance. 

When dogs communicate using repulsion responses the other dog will usually respond to the 

passive forms of the behaviour and work to reduce the potential for confrontation by adopting 

an avoidance or inhibition response themselves. Sometimes they will select appeasement and 

this is more likely to occur in puppies, for example when an adult dog snarls at a puppy and it 

responds by trying to lick at the adult dog’s face.  

It is important that humans learn to pay attention to the more passive repulsion behaviours, 

such as growling and baring teeth, in order to prevent escalation to more active responses, such 

as air snapping and biting, which have more serious consequences. Clearly it is important to 

ensure that the risk of consequences from repulsion behaviours are minimised and barrier 

interventions, such as leads and muzzles and segregation of the dog from triggering stimuli, 

are essential.  

 

3. Inhibition  

This is a response which aims to passively gather information about a potentially threatening 

situation or stimulus, while remaining non-responsive to the situation. It has been referred to 

as freeze in older literature. Inhibition may be selected if the negative event or stimulus is 

overwhelming, in terms of its intensity or its proximity. It may also be selected in situations 

where the negative event happens very quickly or unexpectedly. It can be seen in interactions 

between dogs and may occur momentarily before the behaviour escalates to repulsion, as can 

be seen before a dog fight. In some situations, where there is a mixture of positive and negative 

expectation animals will select inhibition to allow them time to gather information about the 

situation before making a decision as to whether to stay or not. For obligate social mammals 

like dogs it is not uncommon for them to have an inherent positive motivation of seeking, 

related to the obtaining of social interaction, mixed with a negative motivation of anxiety due 

to uncertainty about the interaction. Inhibition is seen in interactions between dogs and people 

in situations, such as in the veterinary surgery or at the groomers, where the animal appears to 

be very good but is in fact in a state of inhibition. 
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Recognising inhibition is crucial since animals can switch responses very quickly and can 

change to repulsion if inhibition does not enable the animal to protect itself from perceived 

threat. Veterinary staff should be well aware of this response for their own safety and also for 

the welfare of the dog. 

 

4. Appeasement  

The aim of this response is to actively exchange information, through both gathering and 

offering, in order to reduce the potential negative outcome of a situation or an encounter with 

a stimulus. These behaviours are indicative of a negative emotional state of fear-anxiety. 

Appeasement behaviours seen in dog to dog interactions consist of gathering and offering 

information via the sensory channels of visual, vocal, olfactory and tactile communication.  

Olfactory appeasement behaviours include sniffing and licking, to increase the production of 

scent signals. Dogs will greet one another face to face or face to rear end in order to gather and 

offer information which will reduce the potential for the interaction to be confrontational. They 

will engage in the same interactions when greeting people, especially after a period of 

separation or when there is any uncertainty about the interaction.  

Tactile appeasement behaviours involve exchanging muscle tension information which 

informs dogs of whether the other animal is relaxed or tense. Dogs will use tactile appeasement 

with people when they lean against either their owners or a stranger, or sit with their paws or 

head resting on the person’s feet or lap.  

Appeasement may be mediated through behavioural responses, such as offering a toy. The toy 

is indicative of a positive emotional encounter and offers information to the other party that 

there is an intention that is positive. Offering a toy can help to reduce tension in socially 

difficult situations. As with any behavioural response it is important to interpret it within the 

context in which it occurs and in association with the accompanying body language. It is only 

by doing so that appeasement related toy offering can be distinguished from entirely positively 

motivated play. 

 

Dog Body Language 

Dogs are social animals and as such have an ability to be able to read signals in other dogs. 

They rely on complex signalling which involves visual, auditory and olfactory information 

exchange. As humans interpreting canine body language we rely primarily on visual signals 

and auditory cues, such as whining, growling and barking, since the human species is very 

poorly developed in terms of olfactory communication.  

In order for owners to be able to identify and interpret the behavioural responses of their dog 

they need to have an understanding of canine body language. During puppy development, and 

especially during the learning processes of socialisation and habituation, it is essential that the 

puppy is in a positive emotional state. If they are in a negative state when they are encountering 

new people, new dogs, new situations and new experiences there is a risk that they will become 

sensitised and that behavioural problems will be seen later in life. 

 


