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Anatomy of gastrointestinal system }
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Physiological anatomy of gastrointestinal tract
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Anatomy of stomach Histological organization of the wall of the intestine into functional layers \\|
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and gastrin)
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Regulation of pancreatic secretions

Regulation of hepatic secretions and gall bladder emptying |
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Cephalic phase via vagus

Parasympathetics excite

pepsin and acid production

Gastric phase:

1. Local nervous
secretory reflexes

2. Vagal reflexes

3. Gastrin-histamine
stimulation

Circulatory system

Intestinal phase:
1. Nervous mechanisms
2. Hormonal mechanisms

Acid from stomach
releases secretin from
wall of duodenum;
fats and amino acids
cause release of
cholecystokinin

Common
bile duct

Vagal
stimulation
releases
enzymes
into acini

Secretin causes
copious secretion
of pancreatic fluid
and bicarbonate;
cholecystokinin
causes secretion
of enzymes

Secretin and cholecystokinin
absorbed into blood stream
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Bile acids via blood stimulate
parenchymal secretion

Vagal stimulation causes weak
contraction of gallbladder

Stomach
Secretin via
blood stream
stimulates
liver ductal
secretion

Bile stored and
concentrated up
to 15 times in
gallbladder

Pancreas

Sphincter Duodenum

of Oddi

Cholecystokinin via blood stream causes:
1. Gallbladder contraction
2. Relaxation of sphincter of Oddi
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Digestion and Absorption

Intestinal mucosa

Cytoplasm of
mucosal cells

phospholipase A))
Enteropeptidase
Aminopeptidases
Carboxypeptidases

Endopeptidases

Dipeptidases
Maltase

Lactase
Sucrase®

Isomaltase®

Nuclease and related
enzymes

Various peptidases

Trypsinogen
Polypeptides

Polypeptides
Polypeptides

Dipeptides
Maltose, maltotriose

Lactose

Sucrose; also maltotriose and
maltose

a-Limit dextrins, maltose

Maltotriose
Nucleic acids

Di-, tri-, and tetrapeptides

Trypsin
Cleave amino terminal amino acid
from peptide

Cleave carboxyl terminal amino acid
from peptide

Cleave between residues in
midportion of peptide
Two amino acids

Glucose

Galactose and glucose
Fructose and glucose

Glucose

Pentoses and purine and pyrimidine
bases

Amino acids

‘Corresponding proenzymes, where relevant, are shown in parentheses.

| : . ‘ :
‘PSucrase and isomaltase are separate subunits of a single protein.
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Polypeptides
.|.
Amino acids

elastase

Peptidases

(Bile + agitation)
Fat ————pe- Emulsified fat

Pancreatic lipase
Emulsified fat -3 Fatty acids and

Amino acids

2-monoglycerides
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Major enzymes involved in digestion \ Digestion of carbohydrates, proteins and fats \
Source Enzyme Activator Substrate Catalytic Function or Products Starches
Salivary glands Salivary a-amylase af Starch Hydrolyzes 1:4a linkages, producing Ptyalln (saliva): 20%-40%
a-limit dextrins, maltotriose, and '
e Pancreatic amylase: 50%-80%
Stomach Pepsins (pepsinogens) HCl Proteins and polypeptides Cleave peptide bonds adjacent to
aromatic amino acids Maltose and 3 to 9 glucose polymers  Lactose Sucrose
Gastric lipase Triglycerides Fatty acids and glycerol
Exocrine pancreas Trypsin (trypsinogen) Enteropeptidase Proteins and polypeptides Cleave peptide bonds on carboxyl Malt d dextri Lactase SUC rase
side gf basic amino acids (arginine : a aS.e ana a-aextrinase (| ntesti ne) (| ntesti ne)
or lysine) (intestine)
Chymotrypsins Trypsin Proteins and polypeptides Cleave peptide bonds on carboxyl
(chymotrypsinogens) side of aromatic amino acids Glucose Galactose Fructose
Elastase (proelastase) Trypsin Elastin, some other proteins Cleaves bonds on carboxyl side of
aliphatic amino acids
Carboxypeptidase A Trypsin Proteins and polypeptides Cleave carboxyl terminal amino
(procarboxypeptidase A) acids that have aromatic or branched
aliphatic side chains ’
Carboxypeptidase B Trypsin Proteins and polypeptides Cleave carboxyl terminal amino acids P : P e ps I n P rOteos es
(procarboxypeptidase B) that have basic side chains
Colipase (procolipase) Trypsin Fat droplets Binds pancreatic lipase to oil droplet rOte I n S Pe ptg n es
in the presence of bile acids .
Pancreatic lipase Triglycerides Monoglycerides and fatty acids PG Iyp eptl d eS
Cholesteryl ester Cholesteryl esters Cholesterol
hydrolase
Pancreatic a-amylase Cl- Starch Same as salivary a-amylase
Ribonuclease RNA Nucleotides
Deoxyribonuclease DNA Nucleotides Tr] ’ fl N h m tr-] ’ f n r X I t f
Phospholipase A, (pro- Trypsin Phospholipids Fatty acids, lysophospholipids ps 4 C y o p S 4 Ca bo y p o y p ep dase”
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