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ENTEROGASTRONE

Primary Disciplinary Field(s): Physiology, Endocrinology, Gastroenterology

1. Core Definition and Historical Context

The term Enterogastrone refers historically to a hormone, or more accurately, a group of
polypeptide hormones, secreted by the enteroendocrine cells located within the mucosa of the
upper small intestine--specifically the duodenum and proximal jejunum. Its fundamental
physiological function is the integrated inhibition of both gastric motility (muscle contractions) and
gastric acid secretion (parietal cell output). This inhibitory feedback loop is initiated when partially
digested food, known as chyme, leaves the stomach and enters the small intestine. The presence
of specific nutrients, most notably fats and hyperosmotic solutions, in the duodenal lumen serves
as the primary trigger for the release of these substances into the bloodstream. The functional
purpose of Enterogastrone is to protect the small intestine from being overwhelmed by the rapid
influx of stomach contents, ensuring adequate time for neutralization, lipid emulsification, and
enzymatic digestion to occur before absorption.

This sophisticated mechanism is a cornerstone of negative feedback control within the
gastrointestinal tract, optimizing overall digestive efficiency. When the duodenal chemoreceptors

detect high concentrations of unabsorbed or partially processed nutrients, the release of
Enterogastrone acts as a physiological brake, slowing the rate of gastric emptying. This
regulatory process is essential because the highly acidic, protease-rich chyme must be mixed
thoroughly with alkaline pancreatic juices and bile before moving further down the tract. Failure of
this mechanism, resulting in excessively rapid gastric transit, can lead to serious maldigestion,
impaired nutrient absorption, and symptoms associated with conditions such as dumping
syndrome. The concept of Enterogastrone, though now largely replaced by the specific
identification of individual hormones, remains a pivotal functional definition in physiology.

2. Historical Discovery and Nomenclature

The existence of a hormonal agent originating from the small intestine that exerts an inhibitory
effect on the stomach was first hypothesized in the early 20th century, following the landmark
discovery of Secretin by Bayliss and Starling. Early experimental evidence, often derived from
studies involving the introduction of acidic or fatty solutions directly into the duodenum of
anesthetized animal models, consistently demonstrated a systemic suppression of gastric churning
and acid output. Since the effect persisted even after surgical severing of the neural connections
between the stomach and intestine, it was concluded that a humoral (hormonal) agent must be
responsible for relaying the signal from the intestinal mucosa back to the gastric tissue.
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The term Enterogastrone was coined to provide a functional designation for this unidentified
inhibitory substance. For several decades, it was researched as if it were a single hormone.
However, the use of increasingly sophisticated purification and assay techniques in the mid-to-late
20th century revealed that the complex inhibitory activity observed was not attributable to one
peptide but rather to a collection of distinct peptide hormones. This paradigm shift led modern
endocrinology to abandon the generic term Enterogastrone in favor of precise nomenclature
identifying the individual chemical mediators. The major components now recognized as mediating
the classical enterogastrone effect include Cholecystokinin (CCK) and Gastric Inhibitory Peptide
(GIP), among others, all sharing the common role of decelerating gastric function in response to
duodenal loading.

3. Specific Hormones Mediating Enterogastrone Effects

In contemporary physiology, the inhibitory functions of Enterogastrone are understood to be
primarily shared by two major gastrointestinal hormones, each having additional, vital functions.
The first and most potent inhibitor of gastric motility is Cholecystokinin (CCK). CCK is secreted by

I-cells, which are concentrated in the mucosa of the duodenum and proximal jejunum. The release
of CCK is powerfully stimulated by the presence of long-chain fatty acids and, to a lesser extent,
certain amino acids and small peptides resulting from protein digestion. CCK's function as an
enterogastrone is complemented by its parallel roles in stimulating gallbladder contraction
(releasing bile necessary for fat emulsification) and promoting the secretion of pancreatic enzymes
(necessary for fat and protein hydrolysis), thereby coordinating the overall digestive process in the
small intestine.

The second major component is Gastric Inhibitory Peptide (GIP), which is secreted by K-cells, also

situated largely in the duodenal and proximal jejunal mucosa. GIP release is highly sensitive to the
presence of carbohydrates, particularly glucose, and also responds to fats. While GIP exerts an
inhibitory effect on gastric acid secretion, significantly contributing to the control described by
Enterogastrone, its modern functional name, Glucose-dependent insulinotropic polypeptide,
underscores its more critical role as an incretin. As an incretin, GIP potentiates the release of
insulin from pancreatic beta cells only when plasma glucose levels are elevated, thereby linking
nutrient absorption in the gut directly to glucose disposal in peripheral tissues.

Other hormones contribute minor, overlapping inhibitory actions, reinforcing the robustness of the
system. Secretin, released in response to duodenal acidity, primarily targets pancreatic
bicarbonate secretion but also mildly inhibits gastric acid output. Peptide YY (PYY), released
further down the intestinal tract (primarily the ileum and colon) in response to the presence of fat,
acts to reduce overall gut motility, including gastric emptying, serving as a component of the ileal
brake mechanism, which overlaps conceptually with the classic functions of Enterogastrone.
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4. Physiological Stimuli for Secretion

The secretion profile of the hormones comprising the Enterogastrone complex is intricately linked
to the nutritional composition of the chyme. The most potent stimulus for the release of CCK, and
consequently the strongest activation of the gastric brake, is the presence of undigested or partially
digested fatty acids and monoglycerides in the duodenum. Because lipids are hydrophobic and
require extensive emulsification by bile and slow hydrolysis by pancreatic lipase, they represent the
most challenging nutrient class for the small intestine to process rapidly. By monitoring the
products of fat digestion, the intestinal I-cells ensure that the gastric emptying rate is inversely
proportional to the complexity and volume of fat requiring processing. This physiological response
prevents steatorrhea (fat malabsorption) and maximizes the efficiency of nutrient extraction.

Beyond fats, the osmolarity of the chyme is a critical factor driving the secretion of Enterogastrone
components and related inhibitors. The sudden entry of highly concentrated carbohydrate or
protein solutions into the duodenum results in a hyperosmotic environment. This high solute
concentration triggers the release of inhibitory hormones, notably GIP, which slow gastric emptying
and allow time for the osmotic gradient to normalize through fluid absorption and mixing. If this
mechanism were insufficient, rapid movement of hyperosmotic fluid could lead to severe shifts in
fluid balance across the intestinal wall, resulting in the clinical symptoms of osmotic diarrhea and
potential hypotension observed in dumping syndrome patients.

The acidity of the chyme also plays an indirect role. If the gastric contents entering the duodenum
are excessively acidic (pH below 4.5), the S-cells are stimulated to release Secretin. Although
Secretin's primary target is the pancreas, its mild inhibitory action on gastric motility and secretion
supplements the overall Enterogastrone effect, ensuring that gastric emptying is halted until the
acidic load is buffered by bicarbonate. This multi-stimulus, multi-hormone regulatory system
ensures robustness in controlling the flow of nutrients regardless of their specific chemical makeup.

5. Mechanism of Action and Receptor Binding

The inhibitory effects historically attributed to Enterogastrone operate via a dual mechanism
involving both direct hormonal action on target cells and modulation of the intrinsic and extrinsic
nervous systems governing the stomach. On the muscular level, CCK acts by binding to CCK-A
(Cholecystokinin type A) receptors found on the afferent vagal nerve endings and potentially on the
smooth muscle cells of the stomach and the pyloric sphincter. Activation of these receptors inhibits
the peristaltic contractions of the stomach corpus and antrum, thereby reducing the mechanical
force driving chyme toward the duodenum. Simultaneously, the hormones increase the contractile
tone of the pyloric sphincter, creating a physiological barrier that physically restricts the passage of

contents from the gastric lumen into the small intestine, providing a crucial check-point in the
digestive process.
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In terms of secretion, GIP is the dominant component of the Enterogastrone complex. It binds to
GIP receptors expressed on gastric parietal cells, inhibiting their responsiveness to other
stimulatory factors such as gastrin and acetylcholine. By reducing the overall output of hydrochloric
acid, GIP ensures that when gastric emptying does resume, the chyme is less acidic, easing the
buffering burden on the pancreas and reducing the risk of duodenal ulceration. These hormonal
signhals are often integrated through the enteric nervous system (ENS), which acts as a local
computational center, coordinating the inputs from the chemo- and osmoreceptors with the
systemic hormonal levels to produce a smooth, controlled reduction in gastric activity.

6. Clinical Significance and Related Conditions

The functionality of the Enterogastrone complex has significant implications for clinical
gastroenterology and endocrinology. Pathological conditions that involve either excessively rapid
or abnormally slow gastric emptying often point toward dysfunction within this hormonal regulatory
system. For instance, in conditions such as post-surgical dumping syndrome, characterized by the
rapid transit of hyperosmotic food into the duodenum, the enterogastrone mechanism may be
overwhelmed or structurally impaired, leading to severe gastrointestinal and vasoactive symptoms.
Conversely, conditions like diabetic gastroparesis involve markedly delayed gastric emptying,
which, while often attributed to autonomic neuropathy affecting the vagus nerve and gastric
musculature, may also involve altered signaling pathways or receptor responsiveness to the
circulating enterogastrone components.

Furthermore, the dual nature of GIP and CCK--acting as both digestive regulators and metabolic
modulators--places the Enterogastrone system at the center of research into metabolic disorders.
CCK's powerful effects on satiety and GIP's role as an incretin hormone are being
pharmacologically exploited. The development of GIP receptor agonists and dual GIP/GLP-1
receptor agonists has revolutionized the treatment of Type 2 diabetes and obesity, highlighting the
critical therapeutic potential derived from understanding these fundamental gut-hormone feedback
loops that were originally encapsulated by the term Enterogastrone.

7. Current Research and Pharmacological Interest

Contemporary research continues to investigate the multifaceted roles of the hormones composing
the Enterogastrone mechanism, focusing intensely on their pharmacological exploitation.
Researchers are actively developing stable, long-acting synthetic analogues of CCK and PYY to
create effective anti-obesity agents by harnessing their natural appetite-suppressing and gastric-
slowing effects. Because these peptide hormones typically have short half-lives in the circulation,
chemical modifications are necessary to prolong their activity and allow for convenient therapeutic
dosing, moving from the purely physiological mechanism to targeted drug delivery systems.
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A significant area of investigation involves the complex signaling network known as the gut-brain
axis. The hormones that constitute Enterogastrone not only act locally on the gastric wall but also
signal the central nervous system (CNS), particularly the satiety centers in the hypothalamus and
brainstem, via vagal afferent pathways. Research is focused on discerning how these hormonal
signals integrate with other CNS inputs to regulate feeding behavior and energy homeostasis. This
deeper understanding of the neural-hormonal synergy is expected to yield more precise treatments
for disorders of appetite regulation, leveraging the body's innate system of nutrient feedback
control to address global health issues related to metabolic syndrome.

Further Reading

Cholecystokinin (CCK)
Gastric Inhibitory Peptide (GIP)
Enterogastrone (Britannica)

Gastrointestinal Hormones
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