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Relations between the non-linear structure of neuronal activity and the way that neurons are 

involved in the behaviour were studied. To describe the non-linear structure of neuronal activity, the 

complexity of inter-spike intervals sequences was assessed calculating the sample entropy (SampEn). 

The experimental data used in analyses consisted of recordings of singular neuronal activity in the 

cingulate cortex of rabbits performing cyclic appetitive operant behaviour. All neurons were divided 

into two groups: specialized cells (N = 29) and cells with nonspecific activity (N = 84). The specialization 

of a neuron in relation to a defined behaviour is assessed via the probability of activation in behavioral 

acts. Neuronal activity and behaviour were recorded during the first and the second week after rabbits 

reach the learning criterion (10 right behaviour cycles performance one after another). 

SampEn of inter-spike intervals was significantly lower in the group of specialized cells than in 

the group of cells with nonspecific activity (Mann–Whitney test; p = 0.01). Concurrently, the average 

frequency of spikes didn’t differentiate between groups (p = 0.33). In the whole set of cells, SampEn 

didn’t differ significantly between the first and the second weeks of training sessions p = 0.34). Yet the 

group of specialized cells performed lower SampEn during the second week of training than the first 

week (p = 0.03). The group of cells with nonspecific activity showed higher SampEn during the second 

week of training than the first week (p = 0.02). 

The results can reflect the difference in the constancy of relations between neurons in the group. 

Specialized cells have a more constant set and links between each other than cells that have unidentified 

specialization in the experiment. Their activity is less constant in the observed behaviour and they are 

more changeable in the set and the structure of links. 
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