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CHAPTER 16
The Structural Basis of the Gut—Brain Axis:
Neuroanatomy of the Enteric Nervous System
in Mental Health

Dr. Dewanshi Mishra, Associate Professor, Department of
Anatomy
Dr. Abeer Zubair Khan, Professor & Head, Department of
Anatomy
Dr. Hitesh Tiwari, Assistant Professor, Department of Pathology
Integral Institute of Medical Sciences & Research (IIMSR),
Integral University

1. Introduction: The Anatomical Basis of Gut—Brain
Communication

The relationship between the gastrointestinal system and the central
nervous system represents a complex and highly integrated network
often referred to as the gut-brain axis. This axis is not solely
dependent on biochemical signaling but is fundamentally rooted in
structural and neuroanatomical connections. The Enteric Nervous
System (ENS), embedded within the wall of the gastrointestinal
tract, constitutes a major component of this axis and plays a critical
role in both physiological and psychological processes. [Figure-1]

The ENS contains approximately 200-600 million neurons, a
number comparable to that of the spinal cord, and is capable of
autonomous function. It regulates gastrointestinal motility,
secretion, and blood flow, while simultaneously interacting with
higher centers of the brain. These bidirectional interactions
influence emotional regulation, stress responses, and cognitive
function.

Understanding the structural organization of the ENS provides
crucial insights into the pathophysiology of several mental health
conditions. This chapter explores the embryological origins,
histological organization, and functional integration of the ENS
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