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Learning Objectives

By the end of this lecture, the student should be able to:

1. Differentiate between mesenteric and submucosal plexus.
2. Enumerate the enteric nervous system neurotransmitters

3. Describe the role of autonomic nervous system in regulation of
GIT’s function

4. Differentiate between sympathetic and parasympathetic
modulation of the enteric nervous system and the effector
organs of the Gl tract



The Enteric Nervous System

Present in the entire wall of
the gut.

100 million neurons In the
enteric nervous system.

Play important role in
controlling GIT movement
and secretion.




Enteric Nervous System
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The Enteric Nervous Systemw

The enteric nervous system is composed mainly of two plexuses.

1) Myenteric plexus (Auerbach’s plexus)
outer plexus lying between the longitudinal and circular muscle layers
Controls mainly the gastrointestinal movements.

2) Submucosal plexus ( Meissner’s plexus)
an inner plexus that lies in the submucosa
Controls mainly gastrointestinal secretion and local blood flow.




General Organization of the Gastrointestinal Tract

Epithelium
Mucosa Lamina Propria
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Differences Between the Myenteric
and, Submucosal Plexuses
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The Law of the Intestine

"Local stimulation of the gut produces
excitation above and inhibition below the

excited spot. These effects are
dependent on the activity of the local
nervous mechanism.”

| Bayliss and Starling. The movements and innervation of the small intestine. J Physiol 24
99-143, 1899

Freely available at ry.wiley ‘
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Stimulation of the myenteric nerves effects:

1) Increase tonic contraction, of the gut wall.

2) Increase intensity of the rhythmical contractions.
3) Increase rate of the rhythm of contraction.

4) Increased velocity of conduction of excitatory waves along the gut
wall, causing more rapid movement of the gut peristaltic waves.



In}ulntary Functiow of the
Myenteric Plexus of

The fiber endings secrete an inhibitory transmitter, possibly
vasoactive intestinal polypeptide or some other inhibitory
peptide.

The inhibitory signals are especially useful for inhibiting some of
the intestinal sphincter muscles such as the pyloric sphincter,
which controls emptying of the stomach into the duodenum,

and the sphincter of the ileocecal valve, which controls emptying
from the small intestine into the cecum.



Functiovw of the Submucosal Plexus

The sensory nerves arising from
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Types of Newrotransmitters Secreted
by Enteric Newrony

Different neurotransmitter substances that are released by the nerve
endings of different types of enteric neurons.

(1) Acetylcholine (2) Norepinephrine

(3) Adenosine Triphosphate  (4) Serotonin

(5) Dopamine (6) Cholecystokinin

(7) Substance P (8) Vasoactive Intestinal Polypeptide
(9) Somatostatin (10) Leu-enkephalin
(11) Metenkephalin (12) Bombesin



Table 1. Putative Meurotransmitters Found
in the Enteric Mervous Syvstem.
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Autonomic control of
the gastrointestinal
tract
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Autonomic Control of the
Gastrointestinal Tract

Parasympathetic Innervation.

Cranial parasympathetic nerve fibers

Provide innervation to the esophagus, stomach, pancreas
and to the intestines.

Sacral parasympathetic nerve fibers

The sigmoidal, rectal, and anal regions. These fibers
function in the defecation reflexes.
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PARASYMPATHETIC INNERVATION
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Autonomic Control of the
Gaustirointestinal Tract

Sympathetic Innervation.

The sympathetic nerves Innervate all of the
gastrointestinal tract.

Stimulation of the sympathetic nervous system inhibits
activity of the gastrointestinal tract.

(1) Secrete norepinephrine to inhibit intestinal tract
smooth muscle neurons of the entire enteric
nervous system



SYMPATHETIC INNERVATION
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Afferent S Nerve Fibers
Afforonl Sensor)

Many afferent sensory nerve fibers innervate the gut.

These sensory nerves can be stimulated by

(1) Irritation of the gut mucosa.

(2) Excessive distention of the gut.

(3) Presence of specific chemical substances in the gut.

Signals transmitted through the fibers can then cause excitation or
Inhibition of intestinal movements, intestinal secretion.



Gastrointestinal Reflexes

Three types of gastrointestinal reflexes that are
essential to gastrointestinal control.

Reflexes within the gut wall
Reflexes from the gut to other part within GIT

Reflexes from the gut to the spinal cord or brain



Gaustrointestinal
Reflexes

Reflexes within the qut wall

Local reflexes present entirely within the gut wall.

Control Gl secretion such as peristalsis, mixing
contractions, local inhibitory effects etc.




Gastrointestinal Reflexes

Reflexes from the gut to other part within GIT

Transmit signals long distances to other areas of the
gastrointestinal tract.

3 types

) Gastrocolic reflexes signals from the stomach to cause
evacuation of the colon

i) Enterogastric reflexes signals from the colon and small
Intestine to inhibit stomach motility and stomach secretion

1) Coloilial reflexes reflexes from the colon to inhibit
emptying of ileal contents into the colon



Gaustrointestinal Reflexes

Reflexes from the gut to the spinal cord or brain

(1) reflexes from the stomach and duodenum to the brain stem (control gastric
motor and secretory activity)

2) pain reflexes that cause general inhibition of the entire gastrointestinal tract

3) defecation reflexes that travel from the colon and rectum to the spinal cord
and back again to produce the powerful colonic, rectal, and abdominal
contractions required for defecation reflexes.
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The 4 stages of an 8 am lecture

34






Take home pointy

Gl smooth muscle is involuntary.

Gl motility and secretions are controlled by the enteric nervous system

Regulation of GIT is complex and synergistic

Parasympathetic System activates the Gl functions and Sympathetic
slows it down.
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Fun Facts




Meet Your Happy Chemicals

Dopamine Serotonin Oxytocin Endorphin

Loretta Graziano Breuning, PhD |

Loretta@innerMammallnstitute.org




Mood is Made in the Gut

There is constant bi-directional communication
between the brain and the Gl tract. The microbes in
the gut communicate with the cognitive and
emotional centers of the brain. 70% of
Neurotransmitters like serotonin are made in the gut
then sent to the brian via the vagus nerve.
Nutrition creates mood.
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Recommended Books

Principles of Human Physiology

-Lauralee Sherwood

Guyton & Hall

Ganong’s review of Medical Physiology
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