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Abstract

A few studies have assessed the effects of fat intake in the induction of dyspeptic symptoms. So,
the aim of this study was to review the articles regarding the dietary fat intake and FD. We used
electronic database of PubMed to search. These key words were chosen: FD, dietary fat, dyspeptic
symptom, energy intake and nutrients. First, articles that their title and abstract were related to the
mentioned subject were gathered. Then, full texts of related articles were selected for reading. Finally,
by excluding four articles that was irrelevant to subject, 19 relevant English papers by designing
clinical trial, cross-sectional, case—control, prospective cohort, and review that published from 1992
to 2012 were investigated. Anecdotally, specific food items or food groups, particularly fatty foods
have been related to dyspepsia. Laboratory studies have shown that the addition of fat to a meal
resulted in more symptoms of fullness, bloating, and nausea in dyspeptic patients. Studies have
reported that hypersensitivity of the stomach to postprandial distension is an essential factor in the
generation of dyspeptic symptoms. Small intestinal infusions of nutrients, particularly fat, exacerbate
this hypersensitivity. Moreover, evidence showed that perception of gastric distension increased by
lipids but not by glucose. Long chain triglycerides appear to be more potent than medium chain
triglycerides in inducing symptoms of fullness, nausea, and suppression of hunger. Thus, Fatty foods
may exacerbate dyspeptic symptoms. Therefore, it seems that a reduction in intake of fatty foods may
useful, although this requires more evaluations.
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INTRODUCTION

upper abdominal bloating, and even heartburn
and regurgitation.*# The prevalence of dyspepsia

Functional dyspepsia (FD) is a common disorder that
is, determined with persistent, or recurrent upper
gastrointestinal symptoms.'t? These symptoms
including epigastric pain, postprandial fullness,
inability to finish a normal-sized meal, early
satiation, anorexia, belching, nausea and vomiting,
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depending on the different definitions that have been
used and geographical area features has been reported
between 20% and 30% worldwide. FD prevalence also
seems to be high in Iran, ranging from 0.1% to 29.9%.55!

The pathophysiology and etiology of FD have
been under assessment and are poorly identified.

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as the
author is credited and the new creations are licensed under the identical terms.

For reprints contact: reprints @ medknow.com

How to cite this article: Khodarahm M, Azadbakht L. Dietary fat intake and
functional dyspepsia. Adv Biomed Res 2016;5:76.

© 2016 Advanced Biomedical Research | Published by Wolters Kluwer - Medknow 1




Khodarahmi and Azadbakht: Fat and dyspepsia

Mechanisms that have been proposed include
delayed gastric emptying, visceral hypersensitivity to
distension, impaired gastric accommodation to meal,
Helicobacter pylori infection, abnormal duodenojejunal
motility, hypersensitivity to lipids or acid in the
duodenum, or central nervous system dysfunction.®*
Many patients mentioned their symptoms to be related
to the different kinds of food consumption.™

Functional dyspeptic patients frequently have
reported that their symptoms aggravate with ingestion
of high-fat foods.®! Laboratory studies have shown
that intraduodenal infusion of lipid, but not glucose,
resulted in more symptoms of fullness, bloating, and
nausea in FD patients.®%

The pathophysiological mechanisms of high-fat
foods in induction of dyspeptic symptoms are not
completely understood.® A review of controlled
double-blind randomized studies has determined the
most important effective factor in pathophysiology
of fat-induced dyspeptic symptoms. This review has
shown that cholecystokinin (CCK) is a major factor
that mediates the effects of lipid on gastrointestinal
sensations. The studies have indicated that during
distension of the stomach, lipids are a main trigger
of dyspeptic symptoms such as nausea, bloating,
pain, fullness, and other related symptoms.!* Since
almost all patients with FD associate their symptoms
to high-fat foods, they may avoid intake of good
source of dietary fat. The evidence have shown that
fish and olive oil that are source of n = 3 fatty acids
such as eicosapentaenoic acid and docosahexaenoic
acid improve insulin resistance, risk of inflammatory
diseases, and other chronic diseases."?' On the other
hand, studies have reported that higher consumption
of trans fats is related to higher risk of metabolic
syndrome and ischemic heart diseases.™®1¢! However,
the investigations suggest that a reduction in fatty
foods intake may be beneficial in controlling symptoms
of dyspepsia.l'” In this regard, a systematic review of
the literature relating to food intake and FD proposed
that fatty foods may be effective in induction of FD
symptoms."” Large-scale studies are required to
investigate the role of fat and other macronutrient
intake in triggering symptoms of FD. Therefore, the
aim of this review article is to evaluate the relationship
between dietary fat intake and FD.

MATERIALS AND METHODS

In this study, electronic database of PubMed was
used to search. These key words were chosen: FD,
dietary fat, dyspeptic symptom, energy intake, and
nutrients. Relevant English papers with design of trial,
cross-sectional, case—control, prospective cohort and

review studies that were published from 1992 to 2012
were selected. We also reviewed the reference lists of
the related publications to recognize additional studies.

RESULTS

We found 128 English published papers. First, we
read the title of all gathered articles and selected
those that were related to the subject. In the next
step, by reading abstract of selected articles, 23 related
articles were chosen for reading their full text. If the
title and abstract of chosen articles were not relevant
to the subject, the articles were excluded from the
study. We excluded four article because some of
them had molecular and biochemical view and were
irrelevant to subject. Thus, our review article included
19 studies. The flowchart for selection of articles is
given in Figure 1. We have also summarized the most
important studies reviewed in the current paper in
Table 1.

Fat intake and hypersensitivity to gastric distention
The pathophysiology of FD is not completely
understood. Different mechanisms have been
proposed. Hypersensitivity of the stomach to
distension is an essential factor in induction of
dyspeptic symptom. The prevalence of hypersensitivity
to gastric distention is reported to be around 35%
among dyspeptic patients.''*!8 This disorder is related
to dyspeptic symptoms such as postprandial pain,
belching, and weight loss. Dyspeptic patients have
frequently reported intolerance to high-fat foods.!"
These patients can only eat small meals. Enhanced
sensitivity to gastric distention is shown to reduce the
tolerance of volume/pressure. This finding is approved
by laboratory studies.[']

Previous evidence showed the association between
dyspeptic symptoms and food intake. Reports
indicated that fullness and bloating are related to fat
intake. Laboratory studies have shown that duodenal

Total articles found by searching PubMed
database (n = 128)

Studies excluded based on information in
title or abstract (n = 105)

| Studies given detailed assessment (n = 23) |

Studies did not present information about
the subject and had molecular and
biochemical view (n = 4)

Studies included in this review (19)

Figure 1: Flowchart for selection of articles
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Table 1: Some of the investigated studies in present article

Author Publish Study Country Number of
year design subjects

Age of subjects

Main results

Pilichiewicz 2009 Prospective Australia 20 patients with
etal. trial

(18 women)
Carvalho 2010 Case- Brazil 41 FD patients
etal. control and 30 healthy

volunteers

Sobczak 2006  Trial Poland 54 patient with

and Ciok FD and present
Helicobacter pylori
infection

Filipovic 2011 Cross- Serbia 180 newly

et al. sectional diagnosed patients
with FD

Patients (women: 45 years,
FD (17 women) and men; 23-73 years)

21 healthy subjects Healthy subjects (women:
40 years, men; 20-74 years)
Patients: 46+12 years

Healthy volunteers:
35+12 years

Mean age: 48.4 years

20-79 years

Symptoms are related to fat and energy intake

Symptoms usually occur within 30 min of eating at
a moderate severity!"%!

FD patients associated the onset or exacerbation of
their symptoms with the consumption of a variety
of foods. Apart from a small decrease in the intake
of fat and a correspondent increase in the intake of
carbohydrates, the diet composition of FD patients
was similar to that of the control group®

Diet of patients with FD is nutritionally imbalanced
diet that cannot respond to many nutritional
recommendations. It is characterized by low energy
intake, low carbohydrates and fiber consumption and
high-fat intake especially by saturated fatty acids!!
Patients with ulcer-like FD suffered from epigastric
pain and burning and from heartburn, while persons
with dysmotility-like dyspepsia were complaining
about postprandial fullness, bloating, and early
satiety. They skipped meals more frequently and
avoided intake of certain supplies which, together
with eating habits, provoked or emphasized the
annoying symptoms!®!

FD: Functional dyspepsia

infusion of fat lead to enhancement of sensitivity
to gastric distention and worsening of symptom in
patients. In contrast, glucose infusion resulted in
reduction in gastric sensitivity in dyspeptic patients.
The reports have shown a particular role for fatty food
in the induction of symptoms.!” In another study,
postprandial fullness was the main complaint that
linked to high-fat content foods. Fat ingestion, which
can delay gastric emptying, may induce disturbances
in gastric motility and causing postprandial fullness
in dyspeptic patients.™

Several studies have indicated that regulatory
performance of fat on gastrointestinal sensitivity may
be mediated by CCK release. These studies have shown
that dexloxiglumide, CCK-A receptor antagonists,
can relief developed symptoms by duodenal lipid
infusion and gastric distention.!'® Therefore, lipids
in addition to their effects on gastrointestinal
function, by releasing CCK play the main role in the
pathophysiology of dyspepsia.l!

Fat and gastrointestinal hormones

Patients with FD believe that their symptoms are related
to ingestion of a variety of food items especially fatty
foods. The mechanisms by which dietary fat induces
dyspeptic symptoms are not completely understood."”

Studies have shown that lipids regulate the function
of the upper gastrointestinal such as gastric emptying,
stimulate the pancreaticobiliary secretion, and gastric
acid secretion.® Fat by releasing CCK may play an
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important role in gastric perception and appearance
of symptoms."! Fat intake is related to stimulation
and secretion of gastrointestinal hormones such
as CCK and glucagon like peptide-1 (GLP-1) and
polypeptide Y. Evidence has indicated that these
peptides modulate gastric emptying and are effective
in the induction of dyspeptic symptoms.'** Intravenous
injection of CCK and GLP-1 induced nausea in healthy
subjects. Higher scores for nausea and pain have been
reported in higher concentration of CCK.1'% Fatty
foods usually increase the fasting and postprandial
CCK concentration in patients compared to healthy
subjects.'”) The results of a cohort study did not
show any difference in CCK stimulation by duodenal
lipid among patients and healthy subjects. However,
dyspeptic symptoms were different between them
considerably. This difference may be due to differences
in the responses of CCK receptors in both groups.[*’
Studies have shown that intravenous injection of
CCK antagonist, dexloxiglumide, decrease symptoms
induced by duodenal lipid infusion. However, this
factor alone is not responsible for the dyspeptic
symptoms, and other factors are likely effective. Thus,
the role of fat intake in the induction of dyspeptic
symptoms requires further evaluations.!¥’

DISCUSSION

Previous studies have reported that some kinds of
foods such as chili, fructose, and fatty meal compared
to other foods may exacerbate dyspeptic symptoms.
Although dyspepsia is a common disease, and
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many patients have reported that their symptoms
are associated with fatty foods, a limited number
of studies have investigated the relationship
between dietary factors, especially dietary fat and
dyspepsia.”¥! The mechanisms by which dietary
factors cause dyspeptic symptoms are not entirely
clear. However, the investigations showed that diet
plays an important role in the pathophysiology of
dyspepsia through different mechanisms such as
abnormalities in gastric emptying and intragastric
meal distribution, gastric or small intestinal
hypersensitivity, gastric acid hypersecretion, and
alterations in the secretion of gastrointestinal
hormone.®® Hypersensitivity to gastric distention
and chemical stimuli such as nutrient (fat), acid and
gastrointestinal hormones (CCK), and interaction
between them have an essential role in the induction
of symptomatic response.!*”

Laboratory studies have confirmed that nutrient
hypersensitivity may be specific for fat because
duodenal injection of glucose had not any effect on
dyspeptic symptoms.!' The assessments have shown
that fullness and bloating which are caused by the
high-fat meal occur 30 min after fat ingestion.!'"
CCK release may be representing this effect of fatty
foods. A review on a series of controlled double-blind
randomized studies shows that CCK release is a
main mediator of sensation of dyspeptic symptoms
by fatty food in both patients and healthy subjects.
Furthermore, evidence has indicated that long chain
triglycerides (LCTs) are greater strong than medium
chain triglycerides (MCTs) in induction of symptoms
such as fullness, nausea, and suppression of hunger.
This effect of LCTs is attributed to CCK release while
MCTs do not cause CCK release. Fatty acids that
are created from digestion of triglycerides but no
indigestible fat can only influence on gastrointestinal
motility, hormone secretion, appetite suppression,
gastrointestinal perception, and induce symptomatic
response. Although more investigation and designing
large cohort studies are required to identify the
relationship between fat intake and dyspepsia, current
studies show that fatty foods are associated with
occurrence of dyspeptic symptoms and reduction of
fat intake may alleviate symptoms among patients
with FD.1m1

CONCLUSION

The pathophysiology of FD is not completely
understood. Although most patients associate their
dyspeptic symptoms to food ingestion especially fatty
foods, the assessment of the relationship between
dietary fat and dyspeptic symptoms has been limited
to a few studies. Studies show that fatty foods are

associated with the occurrence of dyspeptic symptoms,
and lower fat intake may alleviate symptoms in
patients. Therefore, large-scale studies are required
to evaluate the impact of dietary factors on symptoms
and the role of dietary intervention particularly low-fat
diet as a therapeutic strategy.
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