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 The ground around them is slick with a film of blood.Until now, the study of complex brain networks using
electrophysiological techniques has been limited to the analysis of a small number of specific anatomical regions of the brain.

However, the development of new advanced technologies allows us to apply similar recording techniques to many regions of the
brain and therefore to study brain networks by analyzing the activity of a large number of neurons in the corresponding areas. A

new method, called multiscale entropy (MSE), has been developed by Gonzalo Gollo, Ph.D. student at the Vall d'Hebron
Research Institute of Barcelona, and Professor María del Carmen Calafell, currently an external collaborator at the University of

Barcelona. This new method allows to study the complexity and the organization of brain networks in many cortical and
subcortical brain regions, both during normal and pathological conditions. The results of this study have been recently published
in the prestigious journal Nature Neuroscience and reveal that the MSE approach is a promising tool to study alterations in brain
networks in pathological conditions such as Alzheimer's disease. Brain networks formed by functional interactions of large-scale
networks of neurons are the result of neuronal interactions, but can be considered as the building block of brain activity. Many

clinical conditions such as Alzheimer's disease and schizophrenia exhibit alterations in these neuronal networks, but these
alterations have not been completely understood at a brain network level. "Our brain is an extremely complex system and each

area of the brain can be considered as a network with certain characteristics of its own. Therefore, it is important to have
methods that allow us to investigate brain complexity using electrophysiological techniques. Since multiscale entropy is able to
analyze the complexity and organization of brain activity at different spatial and temporal scales, this tool allows us to perform

large-scale investigations of the organization of the brain networks at each level of complexity," explains Dr. Calafell. The study
of the large-scale organization of the brain is a growing challenge in neuroscience, since the number of neurons and the number
of possible combinations of interactions between neurons that they can develop are very high. One of the main limitations of the
previous electrophysiological techniques was the impossibility to study a large number of neuronal interactions in different brain

areas at the same time. The MSE method overcomes this limitation, by allowing the simultaneous analysis of the activity of
large numbers of neurons in many different areas of the brain. The method provides precise estimates of the complexity of the
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