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Abstract

This research talks about the effect of the stomach
hormone (cholecystokinin) on the movement of the
gastrointestinal tract, its effect on the digestion of fats, as
well as its effect on gastric emptying, as well as the
sympathetic effects and parasympathetic ,the effect of the

hormone on the pancreas and gallbladder.

Influencing intestinal motility and food ability by
affecting satiety. Therefore, this hormone is one of the
most important hormones in the gastrointestinal tract, in
addition to other hormones such as secretin and gastrin.
This hormone is characterized by its strong effect on the
pancreas and its secretions, and it helps in the digestion
of proteins and fats in the intestine through digestive

juices. , Which is what distinguishes this hormone
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Introduction

Cholecystokinin (CCK or CCK-PZ;  from Greek chole,
"bile"; cysto, "sac"; kinin, "move"; hence, move the bile-
sac (gallbladder)) IS a peptide hormone of
the gastrointestinal system responsible for stimulating
the digestion of fat and protein.™ Cholecystokinin,
officially called pancreozymin . ©BE This hormone
strongly contracts the gallbladder, expelling bile into the
small intestine, where the bile in turn plays important
roles in emulsifying fatty substances,®and allowing them
to be digested and absorbed. CCK also inhibits stomach
contraction moderately. ™ Therefore, at the same time
that this hormone causes emptying of the gallbladder, it
also slows the emptying of food from the stomach to give
adequate time for digestion of the fats in the upper
intestinal tract.”! CCK also inhibits appetite to prevent

overeating during meals by stimulating sensory afferent
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Cholecystokinin

stomach

Figurel ek function on tomach, pancras, liver,gall bladder
and intestine

nerve fibers in the duodenum CCK synthesized and
secreted by enteroendocrine cells in the duodenum, the
first segment of the small intestine.™ Its presence causes
the  release  of digestive  enzymes and bile from
the pancreas and gallbladder, respectively, and also acts
as ahunger suppressant When food, especially fat-
containing food,"? ™ reaches the duodenum, the Gl
endocrine cells are stimulated to secrete CCK
Cholecystokinin (CCK) is secreted by “I” cells in the
mucosa of the duodenum and jejunum mainly in
response to digestive products of fat, fatty acids, and
monoglycerides in  the intestinal contentst*l.

Cholecystokinin stimulates the pancreas ¢ Pancreatic
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secretion contains multiple enzymes for digesting all of
the three major types of food: proteins, carbohydrates,
and fats. It also contains large quantities of bicarbonate
jonst 1 which play an important role in neutralizing
the acidity of the chyme emptied from the stomach into
the duodenum ™ ‘Cholecystokinin is important in the
movement of the gut ¢« Gastrointestinal (GI) motility is an
essential function of digestive and absorptive processes
of the gut,"® 0¥ 29 2 required for propelling intestinal
contents, mixing them with digestive juices, and
preparing unabsorbed particles for excretion.”  the
action of CCK can be learned from , Dexloxiglumide
Dexloxiglumide is a selective cholecystokinin type A
(CCKA) receptor antagonist in phase Ill testing by
Rottapharm in Europe only, as U.S. trials have been
discontinued. As the D-isomer of loxiglumide, it retains
all pharmacological properties of loxiglumide but is
more potent®! B4 =12l oxiglumide CCKA antagonists
target receptors in the gastrointestinal system to
Increase gastric emptying and intestinal motility, as
well as modulate intestinal sensitivity to

distension 2712811291 [30]
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Review and literatures

Cholecystokinin, is  synthesized and  secreted
by enteroendocrine cellsin the duodenum, the first
segment of the small intestine.®¥ Its presence causes the
release  of digestive enzymes and bile from B4 B
the pancreas and gallbladder Cholecystokinin (CCK) is
secreted by “I” cells in the mucosa of the duodenum and
jejunum mainly in response to digestive products of fat,
33 B fatty acids, and monoglycerides in the intestinal
contents. CCK plays important physiological roles both
as a neuropeptide in the central nervous system and as a
peptide hormone in the gut®™. It participates in a number
of processes such as digestion, satiety and anxiety. When
food begins to be digested in the upper gastrointestinal
tract, the gallbladder begins to empty, especially when
fatty foods reach the duodenum about 30 minutes after a
meal. The mechanism of gallbladder % CCK, a
polypeptide containing 33 amino acids, to be released
from yet another group of cells, the I cells, in the mucosa
of the duodenum and upper jejunum. I This release
of CCK results especially from the presence of proteoses
and peptones (products of partial protein digestion) and
long-chain fatty acids in the chyme coming from the
stomach* ™1 CCK, like secretin, passes by way of the
blood to the pancreas but instead of causing sodium
bicarbonate secretion causes mainly secretion of still
much more pancreatic digestive enzymes by the acinar
cellstd Bl This effect is similar to that caused by vagal
stimulation but even more pronounced, accounting for 70
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to 80 percent of the total secretion of the pancreatic
digestive enzymes after a meal*®. The differences
between the pancreatic stimulatory effects of secretin and
CCK, which demonstrates (1) intense sodium
bicarbonate secretion in response to acid in the
duodenum, stimulated by secretin; (2) a dual effect in
response to soap (a fat); and (3) intense digestive enzyme
secretion (when peptones enter the duodenum)

stimulated by CCK¥1 Ml Stomach Emptying of the
stomach is controlled only to a moderate degree by
stomach factors such as the degree of filling in the
stomach and the excitatory effect of gastrin on stomach
peristalsis®™ P4, Probably the more important control of
stomach emptying resides in inhibitory feedback signals
from the duodenum,®? including both enterogastric
inhibitory nervous feedback reflexes and hormonal

feedback by CCKM,

Hedonlc Inputs

.\ - —— . - -
g et ) - . ¥ - o Meal tuming
> . ) v";H Menl size
' — = e ’ Enaergy expaen cliture
- N N 7~
" . -

Reproductive
compeatancea

Visfatin Adiponeactin

f

Yo e Ro=sistin vagal

—Nstrieczrnt afferents
receptors

® 2w - o~
- " ‘
e Leptin_~ — Stretch
y -~ receptors
Adlipose tissue ™ ¥

Insulin

ol y *—,_g L4
PYY3-36 - P Chemo
OXM ) § e
. >

. —~GLP-1
"INncratin - - b
e ~ ~

acltior e
— . 3 )
B - PP .i\

T Amiylin

Figure4 CCK The mechanics of hormones to work together and influence the nervous system

These feedback inhibitory mechanisms work together to
slow the rate of emptying when
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(1) too much chyme is already in the small intestine or
(2) the chyme is excessively acidic, contains too much
unprocessed protein or fat B4 1 04 s hypotonic or
hypertonic, or is irritating. In this way, the rate of
stomach emptying is limited to that amount of chyme
that the small intestine can process®™.

Pancreatic secretion contains multiple enzymes for
digesting all of the three major types of food: proteins,
carbohydrates, and fats®? P8, |t also contains large
quantities of bicarbonate ions, which play an important
role in neutralizing the acidity of the chyme emptied
from the stomach into the duodenumPd BI04, The most
important of the pancreatic enzymes for digesting
proteins are trypsin, chymotrypsin, and
carboxypolypeptidase. Basic Stimuli That Cause
Pancreatic Secretion Three basic stimuli are important in

causing pancreatict!

secretion:

1. Acetylcholine, which is released from the
parasympathetic vagus nerve endings and from other
cholinergic nerves in the enteric nervous system

2. Cholecystokinin, which is secreted by the duodenal
and upper jejunal mucosa when food enters the small
intestine ©4

3. Secretin, which is also secreted by the duodenal and
jejunal mucosa when highly acidic food enters the small
intestine ¥

The first two of these stimuli, acetylcholine and
cholecystokinin, stimulate the acinar cells of the
pancreas, causing production of large quantities of
pancreatic digestive enzymes but relatively small
quantities of water and electrolytes to go with the
enzymest® 1 Without the water, most of the enzymes

20| Page



remain temporarily stored in the acini and ducts until
more fluid secretion comes along to wash them into the
duodenum®, Secretin , in contrast to the first two basic
stimuli, stimulates secretion of large quantities of water
solution of sodium bicarbonate by the pancreatic ductal

epithelium®,

Chemical Composition of cholecystokinin Hormones
Gastrin, cholecystokinin (CCK), and secretin are all large
polypeptides with approximate molecular weights,
respectively, of 2000, 4200, and 3400. The terminal five
amino acids in the gastrin and CCK molecular chains are
the same®?. The functional activity of gastrin resides in
the terminal four amino acids® ™ and the activity for
CCK resides in the terminal eight amino acids®. All the
amino acids in the secretin molecule are essential. A
synthetic gastrin, composed of the terminal four amino
acids of natural gastrin plus the amino acid alanine, has
all the same physiologic properties as the natural
gastrin®®?®_This synthetic product is called pentagastrin.
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Figure5 CCKChemical Composition of cholecystokinin Hormones

Regulation of Stomach Emptying

The rate at which the stomach empties is regulated by
signals from both the stomach and the duodenum.
However®™ 1 - the duodenum provides by far the more
potent of the signals, controlling the emptying of chime
into the duodenum at a rate no greater than the rate at
which the chyme can be digested and absorbed in the
small intestinel™ . Gastric Factors That Promote
Emptying

Effect of Gastric Food Volume on Rate of Emptying.
Increased food volume in the stomach promotes
increased emptying from the stomach. But this increased
emptying does not occur for the reasons that one would
expectd=Ied 1t s not increased storage pressure of the
food in the stomach that causes the increased emptying
because™! in the usual normal range of volume, the
increase Iin volume does not increase the pressure
much!™. However, stretching of the stomach wall does
elicit local myenteric reflexes in the wall that greatly
accentuate activity of the pyloric pump and at the same
time inhibit the pylorust 7,
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Basic Mechanisms of Stimulation of the Alimentary
Tract Glands
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Contact of Food with the Epithelium Stimulates
Secretion—Function of Enteric Nervous Stimulit®tl,
The mechanical presence of food in a particular segment
of the gastrointestinal tract usually causes the glands of
that region and adjacent regions to secrete moderate to
large quantities of juices ™. Part of this local effect,
especially the secretion of mucus by mucous cells,

Gl Hormonal Control
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results from direct contact stimulation of the surface
glandular cells by the food®®4, |In addition, local
epithelial stimulation also activates the enteric nervous
system of the gut wall. The types of stimuli that do this
are (1) tactile stimulation, (2) chemical irritation, and (3)
distention of the gut wall®. The resulting nervous
reflexes stimulate both the mucous cells on the gut
epithelial surface and the deep glands in the gut wall to

Increase their secretionf4es!,

Autonomic Stimulation of Secretion Regulation of
Glandular Secretion by Hormones.
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In the stomach and intestine, several different
gastrointestinal hormones help regulate the volume and
character of the secretions®™!"™, These hormones are
liberated from the gastrointestinal mucosa in response to
the presence of food in the lumen of the gut®. The
hormones are then absorbed into the blood and carried to
the glands, where they stimulate secretion. This type of
stimulation is particularly valuable to increase the output
of gastric juice and pancreatic juice when food enters the

stomach  or  duodenum®M e, Chemically, the
gastrointestinal  hormones are  polypeptides or
polypeptide derivatives

Basic Mechanism of Secretion by Glandular Cells
Secretion of Organic Substances®™. Although all the
basic mechanisms by which glandular cells function are
not known, experimental evidence points to the
following principles of secretion. 1. The nutrient material
needed for formation of the secretion must first diffuse or
be actively transported by the blood in the capillaries into
the base of the glandular cell. 2. Many mitochondria
located inside the glandular cell near its base use
oxidative energy to form adenosine triphosphate (ATP).
3. Energy from the ATP, along with appropriate
substrates provided by the nutrients, is then used to
synthesize the organic secretory substancest™IPued: this
synthesis occurs almost entirely in the endoplasmic
reticulum and Golgi complex of the glandular cell.
Ribosomes adherent to the reticulum are specifically
responsible for formation of the proteins that are
secreted. 4. The secretory materials are transported
through the tubules of the endoplasmic reticulum,
passing in about 20 minutes all the way to the vesicles of
the Golgi complex. 5. In the Golgi complex, the
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materials are modified, added to, concentrated, and
discharged into the cytoplasm in the form of secretory
vesicles, which are stored in the apical ends of the
secretory cells. 6. These vesicles remain stored until
nervous or hormonal control signals cause the cells to
extrude the vesicular contents through the cells’ surface.
This probably occurs in the following way: The control
signal first increases the cell membrane permeability to
calcium ions, and calcium enters the cell. The calcium in
turn causes many of the vesicles to fuse with the apical
cell membrane. Then the apical cell membrane breaks
open, thus emptying the vesicles to the exterior; this
process is called exocytosis.FAe
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Parasympathetic Stimulation Increases Alimentary
Tract Glandular Secretion Rate.

Stimulation of the parasympathetic nerves to the
alimentary tract almost invariably increases the rates of
alimentary glandular secretion®. This is especially true
of the glands in the upper portion of the tract (innervated
by the glossopharyngeal and vagus parasympathetic
nerves) such as the salivary glands, esophageal
glands®tn oastric glands, pancreas, and Brunner’s
glands in the duodenum. It is also true of some glands in
the distal portion of the large intestine, innervated by
pelvic parasympathetic nerves®™. Secretion in the
remainder of the small intestine and in the first two thirds
of the large intestine occurs mainly

Sympathetic Stimulation Has a Dual Effect on
Alimentary Tract Glandular Secretion Rater,
Stimulation of the sympathetic nerves going to the
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gastrointestinal tract causes a slight to moderate increase
in secretion by some of the local glands®”. But
sympathetic stimulation also results in constriction of the
blood wvessels that supply the glands. Therefore,
sympathetic stimulation can have a dual effect: (1)
sympathetic stimulation alone usually slightly increases
secretion and (2) if parasympathetic or hormonal
stimulation is already causing copious secretion by the
glands®®1  superimposed sympathetic  stimulation
usually reduces the secretion, sometimes significantly so,
mainly because of vasoconstrictive reduction of the
blood supply

Hormonal Feedback from the Duodenum Inhibits
Gastric Emptying—Role of Fats and the Hormone
Cholecystokinin.

Not only do nervous reflexes from the duodenum to the
stomach inhibit stomach emptying, but hormones
released from the upper intestine do so as wel|®oI00E,
The stimulus for releasing these inhibitory hormones is
mainly fats entering the duodenum, although other types
of foods can increase the hormones to a lesser degreere,
On entering the duodenum, the fats extract several
different hormones from the duodenal and jejunal
epithelium, either by binding with “receptors” on the
epithelial cells or in some other way®l. In turn, the
hormones are carried by way of the blood to the stomach,
where they inhibit the pyloric pump and at the same time
increase the strength of contraction of the pyloric
sphincter™4, These effects are important because fats are
much slower to be digested than most other foods.
Precisely which hormones cause the hormonal feedback
inhibition of the stomach is not fully clear. The most
potent appears to be cholecystokinin (CCK), which is
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released from the mucosa of the jejunum in response to
fatty substances in the chime!*t*, This hormone acts as
an inhibitor to block increased stomach motility caused
by gastrin. Other possible inhibitors of stomach emptying
are the hormones secretin and gastric inhibitory peptide
(GIP), also called glucose-dependent insulinotropic
peptidet®al — Secretin Is released mainly from the
duodenal mucosa in response to gastric acid passed from
the stomach through the pylorus®. GIP has a general but
weak effect of decreasing gastrointestinal motility. GIP is

~Small intestine

Figure8 pancreatic juice in the small intestine

released from the upper small intestine in response
mainly to fat in the chyme, but to a lesser extent to
carbohydrates as well. Although GIP inhibits gastric
motility under some conditions, its main effect at
physiologic concentrations is probably mainly to
stimulate secretion of insulin by the pancreas®! . In
summary, hormones, especially CCK, can inhibit gastric
emptying when excess quantities of chyme, especially
acidic or fatty chyme, enter the duodenum from the

stomach. %
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Summary of the Control of Stomach Emptying

Emptying of the stomach is controlled only to a moderate
degree by stomach factors such as the degree of filling in
the stomach and the excitatory effect of gastrin on
stomach peristalsis. Probably the more important control
of stomach emptying resides in inhibitory feedback
signals from the duodenum, including both enterogastric
inhibitory nervous feedback reflexes and hormonal
feedback by CCKMe®IE1 — These feedback inhibitory
mechanisms work together to slow the rate of emptying
when (1) too much chyme is already in the small
intestine or (2) the chyme is excessively acidic, contains
too much unprocessed protein or fat, is hypotonic or
hypertonic, or is irritating™*1, In this way, the rate of
stomach emptying is limited to that amount of chyme

that the small intestine can process.®

Control of Peristalsis by Nervous and Hormonal
Signals.

Peristaltic activity of the small intestine is greatly
increased after a meal. This is caused partly by the
beginning entry of chyme into the duodenum causing
stretch of the duodenal wall"®, Also, peristaltic activity
Is increased by the so-called gastroenteric reflex that is
Initiated by of the stomach and conducted principally
through the myenteric plexus from the stomach down
along the wall of the small intestine!®®, |n addition to
the nervous signals that may affect small intestinal
peristalsis, several hormonal factors also affect
peristalsis. They include gastrin, CCK, insulin, motilin,
and serotonin, all of which enhance intestinal motility
and are secreted during various phases of food
processing!+#7,
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Conversely, secretin and glucagon inhibit small intestinal
motility. The physiologic importance of each of these
hormonal factors for controlling motility is still
questionable!™™ ™1 The function of the peristaltic waves
in the small intestine is not only to cause progression of
chyme toward the ileocecal valve but also to spread out
the chyme along the intestinal mucosa. As the chyme
enters the intestines from the stomach and elicits
peristalsis, this immediately spreads the chyme along the
Intestine; and this process intensifies as additional chyme
enters the duodenum®i®l On reaching the ileocecal
valve, the chyme is sometimes blocked for several hours
until the person eats another meal;, at that time, a
gastroileal reflex intensifies peristalsis in the ileum and
forces the remaining chyme through the ileocecal valve

into the cecum of the large intestine, s
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Conclusion

1. CCK it is apeptide hormone of the gastrointestinal
system responsible for stimulating

the digestion of fat and protein

2. This hormone strongly contracts the gallbladder,

expelling bile into the small intestine

3. CCK slows the emptying of food from the stomach to
give adequate time for digestion of the fats in the

upper intestinal tract

4, CCK also inhibits appetite to prevent overeating
during meals by stimulating sensory afferent nerve

fibers in the duodenum

5. (CCK) is secreted by “I” cells in the mucosa of the
duodenum and jejunum mainly in response to
digestive products of fat, fatty acids, and

monoglycerides in the intestinal contents|

6. CCK stimulates the pancreas , Pancreatic secretion
contains multiple enzymes for digesting all of the
three major types of food: proteins, carbohydrates,

and fats.
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7. Cholecystokinin is important in the movement of the
gut , Gastrointestinal (GI) motility is an essential

function of digestive and absorptive processes
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