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Satiety and appetite
Role of gastro-intestinal peptides

The brain plays an essential role in the control of
appetite and satiety. Several mono-amines are
considered as key neuromediators, involved in
the decrease in hunger and/or induced satiety.

Several nutrients are prone to exert an effect on
food behaviour namely by modulating gastro-
intestinal peptides secretion.

It can also be illustrated by taking into
account the role of dietary fat as key nutrients
influencing the energy balance. Even dietary
fibers could have interesting nutritional
properties in the management of obesity.

Studies devoted to approach the putative
targeting of gut peptides by nutrients in human
are really encouraging.
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The brain plays an
essential role in the
control of appetite and
satiety. Several mono-
amines are considered
. as key neuromediators,
involved in the decrease in hunger
and/or induced satiety (noradrenaline,
dopamine, serotonine, histamine....).
The way by which the brain responds to
nutritional state and to the ingestion of
nutrients, requires molecular,and neural
connections between peripheral organs
and specific area of the central nervous
system, to adapt food intake behaviour
to“acute situations” (fasting, ingestion
of carbohydrates/lipid/energy dense
meal), but also to “chronic situations”
(accumulation of fat, starving). Since the
discovery of leptin, the crucial role of
the hypothalamus, and of the “dialogue”
between peripheral tissue and brain,
in the regulation of food intake and
energy balance, has been reconfirmed.
This area of research in nutrition brings
a“physiological”and “biochemical”
explanation to human behaviour and
food habits. Several experimental models
in animals exist, proving that leptin
deficiency, or alterations of leptin receptor
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functionality leads to the abnormal food
intake and/or energy expenditure, with, as
consequences, the development of obesity
and fat mass accumulation.The large panel
of peptides secreted by the adipose tissue
(adipocytokines), reflecting the long-term
nutritional status of the body, are clearly
implicated in the pathologies associated
with obesity (Trayhurn, 2005).

Recent Progresses

On the other hand, recent progresses
have been made in the comprehension
of the relation between events occurring
in the gut, and the central effect of
gastro-intestinal peptides involved in the
control of food intake (Badman & Flier
2005).Endocrine L-cells are distributed
all along the intestinal tract, and are also
and mostly present in the caeco-colon,
where fermentation of dietary fibres
occurs (Orskov et al. 1989). Endocrine cells
present in the intestinal mucosa secrete
peptides involved in the regulation of
food intake, and/or pancreatic functions
- the later being called incretins (GLP-1
for glucagon-like peptide 1 and GIP or
glucose-independent insulinotropic
peptide). Among those peptides, GLP-1,



PYY and oxyntomodulin, have recently
been proposed as important modulators
of appetite, through their peripheral effect
(vagal nerve) and/or by acting directly

on the arcuate nucleus (Druce et al. 2004;
Wynne et al.2005). GLP-1 is also involved
in the regulation of pancreatic secretion
of insulin, and in the differentiation and
maturation of B-cells (Brubaker & Drucker
2004). Other gastro-intestinal peptides
are implicated in the regulation of body
weight and food intake such as a gastric
orexigenic derived hormone, Ghrelin.

Several nutrients are prone to exert an effect on
food behavior - but also on some components
of metabolic syndrome- namely by modulating
gastro-intestinal peptides secretion.

This can be illustrated by taking into
account the role of dietary fat as key
nutrients influencing the energy balance
since it has been a topic of interest for
researchers and public health. Hyperphagia
might be one important mechanism by
which high-fat diets promote obesity, since
fat is less satiating than carbohydrate,
leading to passive diet over-consumption
(Blundell 1996).The reduction in plasma
ghrelin levels observed through high-

fat diet consumption agrees an article
showing decreased circulating ghrelin
levels in obese humans (Lee et al.2002;
Tshop et al.2001). Some authors suggest
that the reduced plasma ghrelin levels
reflect an adaptation to the excessive
caloric intake in obese subjects.

Dietary Fibers

Even if they escape to the digestion,
dietary fibers (DF) could also have
interesting nutritional properties in the
management of obesity, namely through
the modulation of gut peptides. The
Framingham Offspring Study reported that
the prevalence of metabolic syndrome —
defined following the National Cholesterol
Education Program criteria- was improved
by high cereal dietary fibres intake
(contributing to the beneficial effect of
whole grain) (McKeown et al.2004).

The knowledge of the biochemical
mechanism allowing DF to modulate
satiety, glucose or lipid metabolism and
hypertension is essential to propose key

Potential mechanism of action of
dietary fermentable fibre, such as
dietary fructans (oligofructose) on
peptides production. Their feeding
modulates several gastro-intestinal
peptides (glucagons like peptide 1
(GLP-1), PYY, ghrelin), being involved
namely in the control of food intake.

OFS fermentation : Oligofructose fermentation
SCFA production :Short Chain Fatty Acid production
PCT : Prohormone Convertase 1

GLP 1:Glucagon-like peptide 1

GLP-2 : Glucagon-like peptide 2

GIP : Glucose-independent insulinotropic peptide
PYY : Peptide YY

DPPIV : Dipeptidyl peptidase IV

OFS
fermentation
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nutritional advice for specific disorders
associated to the metabolic syndrome.

It was proposed, more than thirty years
ago, that DF act as a physiological
obstacle to energy intake by an effect

on satiation and/or satiety (Gerstein et
al.2004).The mechanism and relevance
of endogenous modulation of gut
peptides mentioned before (GLP-1, PYY,
ghrelin...) by DF is poorly documented,
but several experimental data suggest
that those peptides could constitute a link
between the outcome of fermentation

in the lower part of the gut and systemic
consequences of ‘colonic food” intake.

An example will be given through the
analysis of the metabolic and satietogenic
effect of fructans-type non digestible

oligosaccharides (Cani et al. 2004, 2005;
Delzenne et al. 2005).

Studies

Studies devoted to approach the putative
targeting of gut peptides by nutrients in
human are really encouraging.This would
finally lead up to a nutritional approach
(including functional food) devoted to
improve insulin sensitivity, satiety and
body weight gain in obese and type 2
diabetes patients. But further human
studies are clearly necessary to prove the
relevance of the animal data available until
now.
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