Biology Dept
Lect -6-                                                Third stage
The Digestive System
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g Gastric and Peptic Ulcers

= Peptic ulcers:

« Erosions of the mucous membranes of the stomach or
duodenum produced by action of HC.

= Zollinger-Ellison syndrome:

= Ulcers of the duodenum are produced by excessive gastric
acid secretions.

= Helicobacter pylori:
= Bacterium that resides in GI tract that may produce ulcers.
» Acute gastritis:

« Histamine released by tissue damage and inflammation
stimulate further acid secretion.
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Protective Mechanisms of
! Stomach

= Parietal and chief cells impermeable to
HCI.

= Alkaline mucus contains HCO5".

= Tight junctions between adjacent
epithelial cells.

= Rapid rate of cell division (entire
epithelium replaced in 3 days).

= Prostaglandins inhibit gastric secretions.
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i Defecation

= Waste material passes to the rectum.

= Occurs when rectal pressure rises and
external anal sphincter relaxes.

= Defecation reflex:

= Longitudinal rectal muscles contract to
increase rectal pressure.
« Relaxation of internal anal sphincter.
= Excretion is aided by contractions of
abdominal and pelvic skeletal muscles.
« Push feces from the rectum.
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Structure of Liver

+ Liver largest internal organ.
+ Hepatocytes form hepatic pates that are 1-2 cels thick.
+ Arranged into functional units called lobules.
« Plates separated by sinusoids.
+ More permeable than other capilaries.
« Contains phagocytic Kupffer cells.
Secretes bie into bile canalicu

hich are drained by bie ducts.
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Hepa

Portal System

= Products of digestion that are absorbed
are delivered to the liver.

= Capillaries drain into the hepatic portal
vein, which carries blood to liver.
= 3% blood is deoxygenated.
= Hepatic vein drains liver.
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Detoxification of the Blood

« Liver can remove hormones, drugs, and other biologically active
molecules from the blood by:
= Excretion into the bile.
« Phagocytosis by Kupfer cells.
« Chemical alteration of the molecules.
« Ammona is produced by deamination of amino acids in the liver.
« Liver converts it into urea.
« Excreted in urine.
« Tnactivation of steroid hormones and drugs.
« Conjugation of steroid hormones and xenobiotics make them anionic.
« Can be transported into bile by mulispecific organic anion
transport carriers.
= Steroid and xenobiotic receptors stimulate production of cytochrome
P450 enzymes.
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!M

= Exocrine:
= Acini:
+ Secrete

pancreatic
Juice.

= Endocrine:
« Islets of

Langerhans:

- Secrete
insulin and
glucagon.
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‘ Pancreatic Juice

= Contains H,0, HCO5 and digestive enzymes.
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Pancreatic Juice

« Complete digestion of Other inactive T Active
Trypsin

foodrequires action of  Pancreatic_| (&yiniogens) SIzVhes

both pancreatic and juice
brush border enzymes. Trypsiogen

+ Most pancreatic
enzymes are produced
as zymogens.

+ Trypsin (when activated
by enterokinase)
triggers the activation
of other pancreatic
enzymes.

= Pancreatic trypsin
inhibitor attaches to
trypsin.

+ Inhibits its activity in
the pancreas.
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Paracrine Regulators of the
Intestine

= Serotonin (5-HT):

« Stimulates intrinsic afferents, which send impulses into
intrinsic nervous system; and activates motor neurons.

= Motili

« Stimulates contraction of the duodenum and stomach
antrum.

= Guanylin:

« Activates guanylate cyclase, stimulating the production of
CGMP.

« CGMP stimulates the intestinal cells to secrete CI and H0.
" Intibits the absorption of Nar.

« Uroguanylin:
« May stimulate kidneys to secrete salt n urine.
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i Secretion of Pancreatic Juice

= Secretion of pancreatic juice and bile is stimulated by:
= Secretin:

- Occurs in response to duodenal pH < 4.5.

« Stimulates production of HCO; by pancreas.

= Stimulates the liver to secrete HCO;™ into the bile.
= CCK:

. Occurs in response to fat and protein content of
chyme in duodenum.

= Stimulates the production of pancreatic enzymes.
= Enhances secretin.
= Stimulates contraction of the sphincter of Oddi.
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Digestion and Absorption of Lipids

Arrival of lipids in the duodenum serves as a stimulus for secretion of
bile.
» Emulsification:
» Bile salt micelles are secreted into duodenum to break up fat
droplets.
« Pancreatic lipase and colipase hydrolyze triglycerides to free fatty acids
and monglycerides.
« Colipase coats the emulsification droplets and anchors the lipase
enzyme to them.

+ Form micelles and move to brush border
+ Free fatty acids, monoglycerides, and lysolecithin leave micelles and
enter into epithelial cells.
« Resynthesize triglycerides and phospholipids within cell.
+ Combine with a protein to form chylomicrons.
« Secreted into central lacteals.
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i Transport of Lipids

= In blood, lipoprotein lipase hydrolyzes
triglycerides to free fatty acids and glycerol
for use in cells.

= Remnants containing cholesterol are taken to
the liver.
- Form VLDLs which take triglycerides to cells.
- Once triglycerides are removed, VLDLs are
converted to LDLs.
« LDLs transport cholesterol to organs and blood vessels.
= HDLs transport excess cholesterol back to
liver.
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i Stomach

= Most distensible part of GI tract.
= Empties into the duodenum.

= Functions of the stomach:
= Stores food.
= Initiates digestion of proteins.
= Kills bacteria.
= Moves food (chyme) into intestine.
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! Gastric Glands

= Secrete gastric juice:
= Goblet cells: mucus.
= Parietal cells: HCl and intrinsic factor.
= Chief cells: pepsinogen.

= Enterochromaffin-like cells (ECL):
histamine and serotonin.

= G cells: gastrin.
= D cells: somatostatin.
= Stomach: ghrelin.
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HCI Production

Lumen of stomach
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« HCl production is stimulated:
+ Indirectly by gastrin.
= Indirectly by ACh.

« ACh and gastrin stimulate release of histamine.
+ Histamine:

+ Stimulates parietal cells to secrete HCl.




image5.png
HCI Functions

= Makes gastric Is-m‘e:c r°|'
juice very acidic.
« Denatures
ingested proteins
(alter tertiary
structure) so
become more
digestible.
= Activates
pepsinogen to
pepsin.
« Pepsin is more

active at pH of
20.
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Digestion and Absorption in the
g Stomach
= Proteins partially digested by pepsin.
= Carbohydrate digestion by salivary
amylase is soon inactivated by acidity.
= Alcohol and aspirin are the only

commonly ingested substances
absorbed.




