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ORALCAVITY AND ESOPHAGUS

M: swallowing,chewing

S: saliva(salivary glands),lipase
D: carbohydrates, fats(minimal)
A:none

2l

Salivary gland

Esophagus

STOMACH

M: peristaltic mixing and propulsion

S: HCl (parietal cells);pepsinogen and gastric lipase
(chiefcelis);mucus and HCO; (surface mucous cells);
gastrin(G cells); histamine (ECL celis)

D: proteins, fats

A:lipid-soluble substances such as alcohol and upldq

\

SMALL INTESTINE

M: mixing and propulsion primarily by segmentation;

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

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; ions,
minerals,and vitamins by active 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
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e __Iaklng place along the
gastrointestinal (Gl) tract.
= 1. Motility. - =
= 2. Secretion
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_,___S.mooth muscle cells
= |[nterstitial cells of Cajal
= Secretory cells
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2=C—@ntml-systems of Gl functions.
- Neural control:
- Enteric nervous Ssystem —
- Autonomic nervous system
HJormoenal control: Gl.endocrine

= Blood flow to the GI. = -



Gland in mucosa

Duct of gland
outside tract
{such as pancreas)

Mucosa-associated
lymphatic tissue
(MALT)

MUCOSA:
Epithelium
Lamina propia
Muscularis mucosae

SUBMUCOSA

MUSCULARIS:
Longitudinal muscle

Circular muscle

Glands in
submucosa

Submucosal plexus
{plexus of Meissner)

Mesentery

SEROSA:
Areolar connective tissue

Epithelium

Myenteric plexus
{plexus of Auerbach)




Intestinal surface area is enhanced by finger-like villi.

Mucosa

Submucosal ..

Circular | |
muscle

Longitudinal
uscle

Submucosal
plexus

arteryand vein
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Intermediate
ilament

Dense body

Nucleus

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

1

IN Ca2t

Ca?*),.calmodulin

Inactive myosin

Calcium activates
contraction

Depends on influx of
calcium from extracellular

space through calcium
channels

Calcium- calmodulin
complex activates myosin
light chain kinase

> Active myosin light

light chain
Kinase

MUSCLE
CONTRACTION

chain kinase

|

Myosin -(PO,),

S
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= Communication between cells
- Functional syncytium -
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Nemed

Cellular

|

response

into the cytoplasm.

Signal molecule O G protein activates O PL-C converts membrane o DAG activates protein

Copyright © 2007 Pearson Education, Inc . publishing as Banjamin Cummings

Extracellular
fluid
Membrane phospholipid
Cell
e o membrane
DAG —aA7 <
PK-C /
Intracellular
Protein + P
G protein il fluid

KEY

PL-C = phospholipase C
DAG = diacylglycerol
PK-C = protein kinase C

|P3 = inositol
trisphosphate

ER = endoplasmic
reticulum

—

) 1P3 causes release

activates receptor phospholipase C phospholipids into kinase C (PK-C), which of Ca?* from

and associated (PL-C), an amplifier diacylglycerol (DAG), which phosphorylates organelles,

G protein. enzyme, remains in the membrane, proleins. creating a
and IP3, which diffuses Ca?+ signal.

Fig. 6-12




or OF OFSIFIOCQLLN IS Cls GCSlls

sciivity -
mlcalﬁcvmr —

_=—-"---L . :
- Rhythm or phasic contractions

= Chemical control:

- tonic contractions i






Communlcfatmﬂ? —
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- |CCs-ICCs gap junctions
- |ICCs-smooth muscle cells gab junctions
- Inputs from ENS

—'\

nerat _
pacemaker cells of the Gl tract




‘Murfous setrﬁmand serous secretion
&-—L

= Solitary cells
= Pits

= Compound glands S—
" _SEcretory organs
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Enteric Nervous System

Adapied from Wood ef al. In: Drossman et al, eds. Rome I The Funcional Gastrointestinal Disorders: Dlagnos(s,
Pathophysiology, and Treatment: A Mutinational Comsensus. 2nd ed. 2000:31-90.



o Enteric Neurons——
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—Exutatory
—Inhibitory

= Neurotransmitters

ch SR.(Substance P) \[JP (Vasoactlve =
IRtestina » gene'r -
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Autonornic Nervous Sysiern (ANS)

e ———-

= Sympathetic

= Parasympathetic — —_—
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Parasympathetic N.S Sympathetic N.S.

Vagal nuclei

Sacral spinal
cord

Smooth
muscle

CNS

Preganglionic fibres 1

Sympathetic

ganglia
Postganglionic fibres

Enteric nervous system '

Myenteric | — Submucosal
plexus plexus

Secretory Endocrine Blood
cells cells vessels



Ernieric Encdocrine Sysierr

= Chlecystokinin (CCK)
= Secretin

= GIP (Gastric Inhibitory peptide) or
Glucose dependent Insulinetropic

(



Ernieric Encocrine S/J;em

Glucagon |Ik—€'ﬁeﬁtlde 1(GLP 1) I\/Iotllm
Ghrelin, Amylin, Enterostatin,
Neuropeptide Y (NPY), polypeptide YY,
Pancreatic polypeptide which:isiclosely,

related to polypeptide YY and NPY

matoestatin,, Neurotensin, Thyrotrogm
easi ;FR\HP
renocorticotropic hormone ACTH.

e



Functions of forrmones

= CONtro of‘m‘tﬁﬁﬂy-——

Hl
= Control of secretion

= Control of blood flow

= Regulation of food intake

= Regulation of metabolic activities in the
Ea&"._ N -
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- Related to Gl activities:

- -Controlled by:

- Hormones (Secretin, CCK)

- ENS (VIP, SP, CGRP)

- VVasodilators: -
Kinins (Kallidin, Bradykinin)

- Decreased O2 concentration

(Sympathetic and parasympathetic) -



Summary of Pathways Controlling Digestive-System Activities

excitable

——« = Short reflex e @ LONG teflex ———e = Hormonal pathwa
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