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Table-1

Location of cells Cells that
that produce the produce the
hormone Hormone hormone
Stomach Gastrin G
Somatostatin D
Duodenum or jejunum Secretin S
Cholecystokinin (CCK) |
Motilin M
Gastric inhibitory peptide
(GIP) K
Somatostatin D
Pancreatic islets Insulin b
Glucagon a
Pancreatic polypeptide PE
Somatostatin d
Ileum or Colon Enteroglucagon L
Peptide YY L
Neurotensin N
Somatostatin D
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Table -2

Substance Location and function

Established and probable neurotransmitters

Acetylcholine (ACh) Excitatory transmitter to smooth muscle, intestinal epithelial cells, parietal cells, certain
endocrine cells, and at neuroneuronal synapses

Adenosine triphosphate (ATP) Inhibitory transmitter to smooth muscle

Calcitonin gene-related peptide (CGRP) Released by enteric sensory neurons onto interneurons in enteric ganglia and central ganglia

Gastric-releasing peptide Released by secretomotor neurons onto G cells

Nitric oxide (NO) Inhibitory transmitter to smooth muscle cells

Substance P (and other tachykinins) Excitatory transmitter to smooth muscle cells

Vasoactive intestinal peptide (VIP) Inhibitory transmitter to smooth muscle cells, excitatory secretomotor transmitter to

epithelial and gland cells, vasodilatory transmitter

Present in neurons, but itter fi ion not hed
Cholecysokinin (CCK) Present in some secretomotor neurons and interneurons, may contribute to excitation
Dynorphin and related peptides Present in some secretomotor neurons, interneurons, and motor neurons to muscle
Enkephalins and related peptides Present in some interneurons and in motor neurons to smooth muscle
Galanin Present in some secretomotor neurons, interneurons, and inhibitory motor neurons to

smooth muscle

Glutamate May be an excitatory transmitter at synapses between enteric neurons
+Aminobutyric acid (GABA) Present, but transmitter role is not known
Neuropeptide Y May inhibit secretion of electrolytes and water
Serotonin (5-HT) May be excitatory transmitter at synapses between enteric neurons

Somatostatin Present in numerous enteric neurons, but transmitter role is not established
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Table-3

Phase Stimuli Mechanisms of stimulation of HCI secretion

Cephalic ~ Chewing, swallowing, taste, smell of food Vagal impulses excite enteric secretomotor neurons to parietal, G, and ECL

cells
Gastric Gastric distension Local and vagovagal reflexes stimulate parietal cells and release of histamine
and gastrin
Peptides and amino acids in lumen Peptides and amino acids release gastrin from G cells in stomach
Intestinal  Protein digestion products in duodenum Release of gastrin from G cells in intestine and enterooxyntin
Distension of duodenum Enteric and vagovagal reflexes to ECL, G, and parietal cells
Amino acids and peptides in blood Release of gastrin from G cells in stomach
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Table-4

Phase Stimuli Mechanisms of stimulation of HCI secretion

Cephalic and gastric ~ Vagovagal and enteric neural impulses  Release of gastrin promotes release of somatostatin by D cells

Low pH in lumen of stomach Inhibition of parietal and G cells
Intestinal Low pH in duodenum Vagovagal and enteric reflexes that inhibit HC1 secretion

Digestion products of fats and protein Secretin and bulbogastrone inhibit parietal cells
CCK and GIP inhibit parietal cells
Hypertonicity in duodenum Unidentified enterogastrone inhibits HC1 secretion
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Table-5

Protein Molecular weight Mass proportion (%)
0-Amylase 54,800 5
Triacylglycerol hydrolase 50,500 0.7
Phospholipase A, 17,500 -
Colipase 1 - =
Colipase 2 - =
Procarboxypeptidase Al 46,000 16.8
Procarboxypeptidase A2 47,000 8.1
Procarboxypeptidase B1 47,000 4.4
Procarboxypeptidase B2 47,000 2.9
Trypsinogen 1 28,000 23.1
Trypsinogen 2 26,000 -
Trypsinogen 3 26,700 16.0
Chymotrypsinogen 29,000 1.7
Proelastase 1 30,500 3.1
Proelastase 2 30,500 1.2
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Table-6

Phase Stimuli of secretion Mediator or mechanism
Cephalic Sight, smell, taste of food Vagal and enteric nerve impulses stimulate acinar and duct cells
Gastric Distension of stomach Vagovagal and gastropancreatic reflexes stimulate acinar and duct cells
Intestinal ~ Acid duodenum (pH <4.5) Secretin stimulates duct cells
Amino acids and fatty acids, Ca** CCK stimulates afferent arm of vagovagal reflexes to acinar and duct cells
Distension of duodenum, hypertonicity in Enterohepatic reflexes stimulate acinar and duct cells
duodenum
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Systemic
circulation

Synthesis
(0.2-0.6 g/d)

Urinary
excretion

{<0.5 mg/d)

Biliary secretion = pool x cycles

(1236 g/d) J(~3g) x (412/d)

Portal venous return

(>95% of biliary secretion) — Jejunum

Fecal excretion

(0.2-0.6 g/d)
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Table-7

Transporter type Preferred substrates

Na*-dependent

B Neutral amino acids

XiG Acidic amino acids

IMINO Imino acids (proline and hydroxyproline)
Independent of Na*

bo+ Neutral and basic amino acids, cystine
y* Basic amino acids

Transporter type Preferred substrates

Na*-dependent

A Neutral amino acids, imino acids

ASC Small neutral amino acids, especially alanine,
serine, and cystine

Independent of Na*

asc Same as for ASC

¥ Basic amino acids

L Larger and hydrophobic neutral amino acids
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Segment of intestine Na* K* CF HCOy
Jejunum Actively absorbed; absorption  Passively absorbed when Absorbed Absorbed
enhanced by sugars, neutral concentration rises because of
amino acids absorption of water
lleum Actively absorbed Passively absorbed Absorbed, some in Secreted, partly in
exchange for HCOy exchange for CF
Colon Actively absorbed Net secretion occurs when (K*) Absorbed, some in Secreted, partly in
concentration in lumen <25 mM  exchange for HCO, exchange for Cb
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Diffuse Mucosal Lymphoid Tissue
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1. Guide to physical examination and history taking, BATES’ 2003.
2. Rapid access guide to the physical examination, Donal W. Novey .
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