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Locations of gastrointestinal secretory cells

Gastrin tacid secretion primarily through its effects on enterochromaffin-

Vagus nerve—<—>

Pyloric
sphincter \
CCK
Somato-
statin

Mucus

HCl

Intrinsic
factor

Pepsinogen |

Gastrin

to histamine release) rather than through its direct effect on parietal cells

REGULATORY SUBSTANCE SOURCE

ACTION GULATION

NOTES

Histamine

ke (ECL) cells (leading

Liver and
gallbladder

Bile secretion
and ejection
from gallbladder

Chymein
duodenym

Hormones stimulate
enzyme and buffer
secretion

VIP
release

Dilation of

Increases .
capillaries

—©— Inhibits

Gastrin G cells (antrum
of stomach,

duodenum)

Somatostatin D cells
(pancreatic islets,

GI mucosa)

Cholecystokinin T cells (duodenum,

jejunum)

Secretin S cells

(duodenum)

Glucose-
dependent
insulinotropic
peptide

K cells
(duodenum,

jejunum)

Motilin Small intestine

Vasoactive
intestinal
polypeptide

Parasympathetic
ganglia in
sphincters,
gallbladder,
small intestine

Nitric oxide

Ghrelin Stomach

t gastic H' secretion by stomach

t growth of gastric mucosa  distention/

1 gastric motility

aminoacids,  ftin Zolling
peptides, vagal

stimulation

alkalinization,

1 by chronic PPl use

tin chronic atrophic gastritis
(eg, H pylori)

~Ellison

syndrome (gastrinoma)
via

gastrin-releasing

peptide (C
by pH<15

gastric acid and by acid
pepsinogen secretion
pancreatic and small
intestine fluid secretion
gallbladder contraction
insulin and glucagon
release

by vagal
stimulation

pancreatic sccretion
gallbladder contraction
gastric emptying
sphincter of Oddi

by fatty acid
amino acids

relaxation

pancreatic HCO;
secretion
gastric acid secretion of duodenur

bile secretion

by fatty acid:
amino acids,

Exocrine
4 gastric H" seeretion
Endocrine: oral glucose

1 insulin release

P e o o
Produces migrating motor
complexes (MMCs)

intestinal water and by distentior

electrolyte secretion and vagal
relaxation of intestinal stimulation
smooth muscle and

sphincters

by adrenergi
input

smooth muscle
relaxation, including
lower esophageal
sphincter (LES)
appetite (“ghrowlin’
stomach”)

4 by food

by acid, fatty
acids in lumen

in fasting state

t in fasting state

>RP)

Inhibits sceretion of various
hormones (encourages
somato-stasis)

Octreotide is an analog used
to treat acromegaly, carcinoid
syndrome, and variceal
bleeding

s, Acts on neural muscarinic
pathways to cause pancreatic
secretion

1HCO, neutralizes gastric
acid in duodenum, allowing
n pancreatic enzymes to
function

s, Also called gastric inhibitory

) peptide (GIP)

Oral glucose load t insulin
compared to IV equivalent
due to GIP secretion

Motilin receptor agonists (eg,
erythromycin) are used to
stimulate intestinal peristalsis,

1 VIPoma —non-et, non-B islet

cell pancreatic tumor that
secretes VIP; associated

c with Watery Diarrhea,

Hypokalemia, Achlorhydria
(WDHA syndrome)

Loss of NO secretion is
implicated in t LES tone of
achalasia

tin Prader-Willi syndrome
4after gastric bypass surgery

Think about
eating
Sight/smell food

Gastric
Phase |

Consume
Food

|

Stos

Gastric Distention
T Gastric pH
Amino Acids

Haptocorrin

Food in
stomach

Gastrin |
release

Increased acid

production and

Histamine

motility ACh

Somatostatin

release
GIP
release Exocrine
pancreas
Materials
enter
jejunum

Nutrients
absorbed

Endocrine
pancreas

Insulin
release

Nutrient
utilization by
all tissues

Secretion

N

Gastrin
(G cells)

Gastrointestinal secretory products
PRODUCT SOURCE

ACTION REGULATION

NOTES

Intrinsic factor Parietal cells

(stomach L)

Gastric acid Parietal cells

(stomach)

Pepsin Chief cells

(stomach)
Bicarbonate Mucosal cells
(stomach,
duodenum,
salivary glands,
pancreas) and
Brunner glands
(duodenum)

Vitamin B ,-binding
protein (required for B,
uptake in terminal ileum)

4 stomach pH t by histamine,
vagal
stimulation
(ACh), gastrin
by somatostatin,
GIP,
prostaglandin,
secretin

Protein digestion by vagal

stimulation

(ACh), local acid

Neutralizes acid by pancreatic

and biliary
secretion with
secretin

oL —Suface epitheium

oL 4T

: Chiefcel—_{_ &
\Emelmhvomamu—\\k
el

Autoimmune destruction
of parictal cells = chronic
gastritis and pernicious
anemia

Pepsinogen (inactive) is
converted to pepsin (active) in
the presence of H'

“Trapped in mucus that covers
the gastric epithelium

e

2 v——v‘—*Mucouscell/‘

Parietal cell

e~

Intestinal
Phase

‘Small Intestine

Fatty Acids
Amino Acids

Think about

eating
Sight/smell food

|

Consume
Food

|

Stomach He
Secretion

l‘l\\%

CCK | [ secretin

~

Bicarb

Gall bladder
Pancreatic enzymes

Sphincter of Oddi

Fundus

Vagus nerve

Preganglionic —a

Integration in enteric
nervous system (ENS)

Postganglionic —s,

Parietal cell

K
Gastrin

Lumen of antrum

Digested prot
amino

Somatostatin

Histamine Somatostatin

Deell
ECLcell

Capillary bed
(systemic —/>
circulation)

Actvates
Inhibits
Gastrin
Movement
Receptor

Gastrin
Histamine

Antrum

Parietal
Cell

Parasympathetid
Wagus erve)

Histaine

Figure 5.12-G1 Hormones.

GI Secretion

Saliva

Stomach

Small intestines

Pancreas

Approximate Volume
(mL)

Major
Characteristics

1 HCO5™
1K
Hypotonic to plasma

Substances Present

Amylase
Lysozyme
Lactoferrin
Peroxidase
Haptocorrin

Lingual lipase

Intrinsic factor

Pepsinogen

Enterokinase

(enteropeptidase)

GIP
GLP-1

Trypsinogen
Amylase
Lipase
Peptidases
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Figure 5.4 - Acid production
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