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Pancreatic secretions
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Objectives

1.Describe the mechanism of pancreatic secretions fromthe
acinar cells

2. Indicate the composition and role of pancreatic juice in food
digestion

3.Describe the activation of the pancreatic enzymesinthe lumen
of the small intestine

4. lllustrate the regulation of pancrle)atic secretion (hormonal and
neura



Pancreas

» Gland with both exocrine and endocrine functions
PR

» Location: retro-peritoneum, 2" lumbar vertebral level
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»15-25cm long  W'y”
= Pancreatic diseases (like pancreatitis) can
AR | o\ ' spread quickly in the retroperitoneal space
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» Extendsin an oblique, transverse position

» Parts of pancreas: head, neck, body and tail




Basic functions of pancreatic secretions

It plays an important role:
excccine. Swdion (. sacrenbin) L L

. in(digestiorﬂof Iigid(s/_gﬁ)teins and_carbohydrates,

* in\metabolism /since it produces insulin and other

hormones.
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* in neutralizirlg the pH to become _s:gitable for the action of
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the pancreatic digestive enzymes.
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Physiological anatomy of Pancreas
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Exocrine pancreatic secretions
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Z
crine gland by producing
pancreatic juicé which empties into the small intestine at

* The gancreas acts as an exo

hepato pancreatic ampulla
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* The pancreas also acts as an endocrine gland to produce
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Wirsung or pancreatic duct & ruomceorsan
storage, and secretion of

enzymes for the digestion of our
daily foodstuff

* Drain into duodenum together
* Number of people bile duct drain separately

(#)30% of people have accessory duct ( duct of Santorini) less like to get gall

stone pancreatitis—
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e
e v 2 Mechanism of enzymes activation
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®roteolytic enzymes — secreted as inactive precursors

chymotrypsinogen
procarboxypeptidase
= Al ockve fomn
(enterokinase)
iryp e = CRYymotTypsin .
brgn border 4 ae (e @ 4 o et carboxypeptidase.
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Pancreatitis

* Enzyme starts to breakdown cells inside the pancreas
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* 65% alcohol abuse 1.0 e
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* 20% gall stones .,
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* 15% toxins and drug viral infection or trauma

Microlithiasis
Viscosity

Prevent Pancreatic secretion

Alcohol abuse

Slow down pancreatic peristalsis
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Activate trypsinogen ystemic inflammatory syndrome —
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respiratory distress syndrome- DIC g > T /by wmoDIC
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cholecystokinin
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* | Cells Upper small intestine

e pancreozymin

e Pancreas Acinar cells

* Enzyme from pancreas trypsinogen

» Decreaseigastric motility and secretion and emptying giving the time
for duodenum ~+ ~J bme 4 Jyyebiion -

* Presence of fat and peptides
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% Contraction of bile
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secretin

*Scells USI . 1 ccier cous

. Affectf pancreases and bile system

* Increase H20 and HCO3 duodenum neutralize the acidity higher PH

e Decrees GIT motility and secretions
~ b
Factors =

PH decrease < 4.5
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Composition of normal human pancreatic juice
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* Cations: Na +, K+, Ca 2+, Mg 2+ STSSENN CAT e\
* (pH approximately 8.0) come (=) (M)
\novrmomd

¢ Anions: HCO 3-,Cl-,S042-,HPO 4 2-
* Digestive enzymes (95% of protein in juice) oxje-<—=pvuhes

* Exocrine cells —produce 1200 to 1500 ml pancreatic juice

/day



Secretion of water and electrolytes
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Secretory rote

*Na, K - the same as in plasma

* Bicarbonate concentration - up to 5 times higher than in plasma
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Vasoactive intestinal peptide  vir

\oloo ,’) veseles -

 Upper small intestine
 Smooth muscle in blood vessels and gut wall
J e Relaxation and,decrease motility of gastric and secretion
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T @ﬁestmal secretion and electrolytes / o
* Presence of food in duodenum
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3. Vasoactlve Intestinal Peptide (VIP):
Released in the upper small intestine.
+ Acts on smooth muscles in the blood vessels and gut wall.
+ Effects:
+ Relaxes muscles
+ Decreases motility and secretion in the stomach
* Increases intestinal secretions and electrolyte secretion
- Stimulated by the presence of food in the duodenum.




Glucose dependent insulinotropic peptide

* Kcells

 Upper small intestine S
* Insulin secretin

Gastric inhibitory peptide
Factors

Fat and peptide
Decrease PH

4. Glucose -dependent Insulinotropic Peptide (GIP):
Produced by K-cells in the upper small intestine.
+ Promotes insulin secretion.
+ Also called gastric inhibitory peptide.
+ Stimulated by:
+ Presence of fats and peptides
+ Low pH
+ Very small amounts of insulin can also be stimulated by gastrin.

Very very little of insulin stimulated from gastrin




Clinical tie

e Biliary colic e

Cholecystitis P O e g
CCK o
VIPOma

water Diarrhea

Hypokalemia
Achlorhydria decrease HCL



Clinical tie

* Biliary colic

Cholecystitis

CCK

VIPOma

water Diarrhea
Hypokalemia

Achlorhydria decrease HCL
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