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Preface 

The brain, the most complex organ in the known universe, 

is the seat of our thoughts, emotions, and actions. It results from 

sophisticated evolution, a finely chiseled architecture in which 

each structure and connection plays an essential role. 

Understanding this architecture, this neuroanatomy, is the key to 

deciphering the mysteries of the healthy brain and shedding light 

on the pathologies that strike it. 

This book is an invitation to explore the depths of the 

brain, its timeless structure, and evolutionary dynamics. We will 

begin with a journey through neuroanatomy, revealing the 

cerebral regions, their functions, and their interactions. This 

exploration will lay the foundations for understanding the 

complex mechanisms underlying health and disease. 

In the second part, we will focus on neurodegenerative 

diseases, those insidious conditions that progressively erode the 

brain's capabilities. From Alzheimer's disease to Parkinson's 

disease, we will examine the neuroanatomical alterations and the 

pathological mechanisms involved. 

Finally, we will address neurodevelopmental diseases that 

emerge in childhood, sometimes even before birth. From autism 

to attention deficit disorders, we will explore the 

neuroanatomical anomalies, the genetic and environmental 

factors involved, and the issues of early care. 



 

 

This book is not intended to be exhaustive but aims to 

provide a clear and accessible vision of neuroanatomy and its 

links with neurological pathologies. It is designed for students, 

healthcare professionals, and anyone curious to understand the 

workings of the brain, this marvel of nature. 

May these pages illuminate your path through the 

fascinating labyrinth of the brain and give you the tools to 

understand better, better support, and better care. 

Amina BELHADJ 

Sarah MELLALI 
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1 

Introduction 

This book provides a comprehensive exploration of 

neuroscience, bridging the gap between foundational principles 

and the profound impact of neurological disorders. It is 

structured into two main sections. 

Part One: Fundamentals of Neuroscience 

The first section lays the groundwork for understanding 

the nervous system. It begins with an overview of 

neuroanatomy, examining the intricate organisation of the 

central and peripheral nervous systems, the cellular 

components—including neurons and glial cells—and the 

historical evolution of neuroscience. This section further delves 

into the cellular and molecular mechanisms underlying neuronal 

excitability, synaptic plasticity, intracellular signaling, and the 

essential role of glial cells in neural communication. 

A thorough understanding of these fundamental 

processes—the precise movement of ions across neuronal 

membranes, the intricate interplay of neurotransmitters at 

synapses, the coordination of intracellular signaling pathways, 

and the dynamic role of glial cells—is crucial for deciphering 

the complexities of neurological disorders. These mechanisms, 

which function seamlessly in a healthy nervous system, are 

often the primary sites of dysfunction in neurological diseases. 


