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KEY ORALCAVITY AND ESOPHAGUS
M: motility M: swallowing,chewing
S: secretion S: sallva(salivary glands),lipase
D: digestion D: carbohydrates, fats(minimal)
A:absorption A:none
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STOMACH

M: peristaltic mixing and propulsion
S: HCI (parietal cells);pepsinogen and gastric lipase

(chiefcells);mucus and  (surface mucous cells)]
gastrin{G cells); histamine (ECL celis)
D: proteins, fats

A:lipid-soluble substances such as alcohol and aoplrin|

\
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SMALL INTESTINE

M: mixing and propulsion primarily by segmentation;

S: enzymes; HCO; and enzymes (pancreas); bila (liver);
mucus (goblet cells); hormones: CCK, secretin, GIP,
and other harmones

D: carbohydrates, fats, polypeptides, nucleic acids

A: peptides by active transport;amino acids,glucose,

and fructose by secondary active transport;
fats by simple diffusion;water by osmosis; lons,
minerals,and vitaminsbyactive transport

LARGE INTESTINE

M: segmental mixing; mass movement for propulsion
S: mucus(goblet cells)

D: none(except by bacteria)

A:lons, water,minerals,vitamins produced by bacteria




Physiological processes are taking place
along the gastrointestinal (Gl) tract.

* 1. Motility.

* 2.Secretion

* 3. Digestion.

* 4. Absorption.



Functional structures in the
gastrointestinal tract

* Smooth muscle cells
* Interstitial cells of Cajal
* Secretory cells
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Other related structures

* Control systems of Gl functions.
- Neural control:
- Enteric nervous system
- Autonomic nervous system
- Hormonal control: Gl endocrine

 Blood flow to the GI.
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Intestinal surface area is enhanced by finger-like villi.
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Functional structures in the
gastrointestinal tract

Smooth muscle cells (SMCs)
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Smooth Muscle cells Characteristics

* Electrical activity

- Slow waves (basic electrical rhythm)
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Contraction of Gl smooth muscle

7 Calcium activates
7/ contraction

7/
Out Z

Depends on influx of
calcium from extracellular
space through calcium
channels

IN Ca2+

(Ca?*),.calmodulin Calcium- calmodulin
complex activates myosin
light chain kinase

Inactive myosin Active myosin light
light chain chain kinase
Kinase

Myosin -(PO,),




Smooth Muscle cells Characteristics

* Gap junctions:

—=> Communication between cells
= Functional syncytium



Chemical control of SMCs
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Control of smooth muscle cells activity

* Electrical control:
- Rhythm or phasic contractions

e Chemical control:
- tonic contractions



Interstitial Cells of Cajal (ICCs)




Characteristics of ICCs

* Communications:
- ICCs-ICCs gap junctions
- ICCs-smooth muscle cells gab junctions
- inputs from ENS

* Generation of action potentials:
- pacemaker cells of the Gl tract



Secretory Cells

Mucous secretion and serous secretion
Solitary cells

Pits

Compound glands

Secretory organs
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Enteric Nervous System
Myenteric plexus

Submucous
plexus

Adapied from Wood ef al. In: Drossman ot 3, eds. Rome I The Funcional Gastraintestinal Disorders: Dlagnosis,
Pathophysiology, and Treatment: A Mutinational Comsensus. 2nd ed. 2000:31-90.



Characteristics of ENS

* Enteric Neurons:
—EXxcitatory
—Inhibitory

e Neurotransmitters

Ach, SP (Substance P), VIP (Vasoactive intestinal
peptide), CGRP (Calcitonin gene related peptide),
GRP (Gastrin releasing peptide)...etc



Autonomic Nervous System (ANS)

* Sympathetic

* Parasympathetic
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Enteric Endocrine System

Gastrin
Chlecystokinin (CCK)
Secretin

GIP (Gastric Inhibitory peptide) or (Glucose
dependent Insulinotropic Polypeptide)



Enteric Endocrine System

Glucagon-like peptide-1(GLP-1), Motilin,
Ghrelin, Amylin, Enterostatin, Neuropeptide
Y (NPY), polypeptide YY, Pancreatic
polypeptide which is closely related to
polypeptide YY and NPY

Somatostatin,, Neurotensin, Thyrotropin
releasing hormone (TRH),
Adrenocorticotropic hormone ACTH.



Functions of Hormones

Control of motility

Control of secretion

Control of blood flow

Regulation of food intake

Regulation of metabolic activities in the body



Blood Flow of the GI

- Related to Gl activities:
-Controlled by:
- Hormones (Secretin, CCK)
- ENS (VIP, SP, CGRP)
- Vasodilators:
Kinins (Kallidin, Bradykinin)
- Decreased O2 concentration

- ANS
(Sympathetic and parasympathetic)



Summary of Pathways Controlling Digestive-System Activities

Self-
excitable

— = Short reflex » = Long reflex ———e = Hormonal pathway



