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Diet, Microbiota and Inflammatory Bowel Disease: Review 

 

 

ABSTRACT 

Propose: Verify the possible associations between dietary components and the intestinal 

microbiota in clinical parameters of inflammatory bowel disease. 

Methodology: In this review, a search in PubMed and Bireme databases was performed. 

We included randomized clinical trials published between 2005 and 2017, only in adult 

humans with CD or UC. 

Findings: Six articles were included by the end of the search. The most widely used 

intervention was the use of prebiotics, including fructooligosaccharides or 

fructooligosaccharides with inulin, followed by probiotics. The main findings regarding 

the microbiota were the increase in the total amount of bacteria and variability (phyla). 

Clinically there was improvement in inflammation, seen in parameters such as C-

reactive protein, interleukins and tumor necrosis factor alpha.  

Originality: Dietary interventions, especially from symbiotics, can modulate the 

microbiota, mainly in relation to time, when compared pre and post supplementation, 

and this positively interferes with clinical parameters of IBDs. However, the studies 

were quite heterogeneous in population, methodology, intervention, mycobiota analysis 

and inflammatory markers. 

Keywords: microbiota, prebiotics, probiotics, inflammatory bowel disease, dietary 

supplements, review.  
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INTRODUCTION 

Inflammatory Bowel Diseases (IBD) are a group of chronic gastrointestinal tract 

disorders, affecting more than 3.6 million people worldwide (Edward et al. 2004), with 

cases in North America and Europe doubling every decade. In developing countries, 

IBDs have expanded since the 1990s, with a higher incidence of ulcerative colitis (UC) 

than Crohn's disease (CD)
 
(Molodecky et al., 2012). The IBDs mainly include UC and 

CD
 
(Ye et al, 2015), these two phenotypes with distinct descriptions, UC being a 

continuous, mucosal limited inflammation located in the colon and CD characterized by 

discontinuous, transmural inflammation and may involve any part of the Intestine, but 

both tend to affect adolescents and young adults
 
(Whelan and Quigley, 2015). Its 

pathogenesis is not yet well understood, but several factors have been related: genetic, 

environmental, immune and more recently intestinal microbiota and diet. The latter two 

are modifiable factors that are related to both prevention and treatment of the disease
 

(Lee et al., 2015). 

The bowel microorganisms have effects on gastrointestinal physiology, as well 

as on pathologies, but these mechanisms are still unclear. The human microbiota is 

composed of approximately one thousand different species, including bacteria, fungi, 

bacteriophages and viruses, which live synergistically with the host
 
(Scaldaferri et al., 

2013). Current studies suggest that the altered profile of the intestinal microbiota is 

related to pathogenesis of IBD, characterized by low density of beneficial genera and 

high density of invasive genes.
 
(Zhou et al, 2017). Microbial predominance includes 4 

different phyla, the Firmicutes, Bacteroidetes, Actinobacteria and Proteobacteria, and 

the first two make up 90% of the intestinal flora
 
(Dethlefsen et al., 2007; Barbara et al., 

2016). Results from several studies have shown that commensal bacteria such as 

Escherichia coli, Bacterioides, Enterococcus and Klebsiella are involved in intestinal 

inflammation and in pathogenic proprieties (Lakatos et al., 2006; Yang and Jobin, 

2014), whereas species of Lactobacillus, Bifidobacterium and Lactococcus promote 

intestinal barrier integrity, prevent bacterial translocation in the gut and reduces 

inflammation (DeGruttola et al, 2016). In addition, changes in the microbiological 

profile in these diseases include the reduction of the diversity of the microbiota and the 

phylum Firmicutes (especially in the Clostridium leptum group, highlighting the 

Faecalibacterium prausnitzii) and increase of Proteobacteria (Matsuoka and Kanai, 

2015). Finally, recent evidence suggests that diet influences the composition of the 
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intestinal microenvironment, which plays a key role in the syntactic functions, that can 

affect the immunity and metabolism of individuals and, consequently, their 

susceptibility to disease
 
(Barbara et al., 2016). 

The diet and in particular some specific components such as vitamins, amino 

acids and short chain fatty acids may aid in regulating the immune function of the 

intestinal mucosa
 
(Brestoff and Artis, 2013). Pre, pro and symbiotics can also be used in 

an attempt to modulate the intestinal microbiota and contribute to the treatment of IBDs. 

The WGO (2011) guidelines define probiotics as living microorganisms that when 

administered in appropriate amounts confer benefit the health of the host. The most 

widely used are Lactobacillus and Bifidobacteria that can be included in the 

preparations of products such as foods and supplements for dietary habits. In IBDs, 

probiotics may increase biodiversity and improve intestinal symptoms, and may 

suppress inflammation and / or activate innate immunity and assist in treatment
 
(Saez-

Lara et al., 2015). Prebiotics, such as oligofructose, inulin, galactooligosaccharides and 

lactulose, are food substances that nourish a specific group of microorganisms in the 

intestine, favoring a larger scale growth of beneficial bacteria and can be included as 

ingredients of food products. In this way, they can reestablish the balance of the 

intestinal microbiota and benefit the host's health. Within this context, there are still 

symbiotics, which are appropriate combinations of prebiotics and probiotics, and 

therefore exert the effects of both dietary components
 
(WGO, 2011). 

 Several studies have questioned the influence of diet affecting the intestinal 

microbiota, but only in recent years have been obtained consistent data on this subject, 

investigating the use of probiotics, prebiotics and symbiotics to change the composition 

of the microbiota to replace or increase conventional IBD therapies (Ghouri et al, 2014), 

whereas evidence suggests that lifestyle and diet are determinants of intestinal function 

and composition
 
(Barbara et al., 2016). Thus, the objective of this study was to verify 

the influence of dietary interventions on the intestinal microbiota and, consequently, on 

IBD, through a review. 

 

MATERIALS AND METHODS 

The review included original studies, published until January 2017, on dietary 

intervention in humans, whenever there was an evaluation of intestinal microbiota and 
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clinical parameters in IBD, necessarily both parameters should be evaluated to enter in 

our review. Non-original articles (revision, editorial and letter) were excluded, with a 

sample without IBD, pathology not associated with IBDs, and articles that did not 

address the outcomes of interest. Outcomes of interest were changes in the intestinal 

microbiota and clinical parameters associated with IBD in the study participants. In 

addition, there was no limitation on the language of the publication. 

We performed a literature search in eletronic databases PubMed and Bireme, 

during the months January and February of 2017. The search terms used were 

“microbiota", "inflammatory bowel disease”, "food", "diet", therapy, diet" and 

"randomized controlled trial" and these terms of reference have been cross-referenced. 

The articles were initially selected by two reviewers (BLR and AS) reading the 

titles and then the abstracts. After analysis of inclusion and exclusion criteria, the 

complete texts of the selected articles were interpreted, and the eligible studies were 

identified. If there were disagreements between the reviewers, they were discussed with 

a third reviewer (PBZ) and clarified by consensus with the group's senior reviewer 

(VDA). 

In order to aid in the identification of information about the articles, the data 

were presented in summary form, in a table, including: authors' names, year of 

publication, number of individuals included, dietary component used, duration of 

treatment, time of follow-up, changes in the intestinal microbiota and in the clinical 

parameters of IBD. 

 

RESULTS 

In the initial search with the descriptors 196 articles were found. After the 

removal of duplicates remained 162 articles. Of these, 84 articles were excluded 

because they were not with humans or not published in the last decade, totalizing 78 

studies for eligibility. Subsequently the titles and abstracts were read (28 were not RCTs 

and 44 did not evaluate outcomes of interest). Finally, 6 articles remained, which are 

described in Tables 1, 2, 3 and 4. 

The impact factor of the selected publications ranged from 2.71 to 14.92 of 

which 3 were over 14 and all were in the English language. The year of publication 

varied from 2005 to 2013 and most of the studies were published in 2011 and 2012. All 

D
ow

nl
oa

de
d 

by
 U

N
IV

E
R

SI
T

Y
 O

F 
V

IR
G

IN
IA

 A
t 1

4:
37

 2
5 

Ja
nu

ar
y 

20
18

 (
PT

)



articles were performed with humans and were RCT. The total human sample was 277, 

with the median human intervention time being 4 weeks. The most frequent intervention 

was with prebiotics (FOS or FOS with Inulin), 50.0%, followed by probiotic, symbiotic 

and enteral diet x NPT, 16.6% each. 

All the studies analyzed the intestinal microbiota and clinical outcomes 

associated with IBD. Microflora analysis was done mainly on the phyla Firmicutes and 

Actinobacteria and the prevalent clinical parameters involved the inflammatory markers 

and disease activity. In addition, most samples included patients with CD. 

For a better understanding of the results, they were grouped according to the 

type of intervention. 

The alterations in intestinal microbiota 

All studies evaluated the intestinal microbiota. The analysis of phyla was 

described in all articles and all included the Actinobacteria and in 5 articles the 

Firmicutes (1, 2, 3, 4 e 6). The most studied genus was Bifidobacteria, in 87.5% of the 

researches. For the analysis of the microbiota, 3 articles used qPCR (1, 4 and 5), 1 FISH 

(2), 1 qPCR and DGGE (3) and 1 qPCR and T-RFLP (6). The type of microbiota 

analyzed was different between the articles, investigations were carried out in the fecal 

microbiota in 4 articles (1, 2, 3 and 4) and in the mucosal microbiota only in 2 articles 

(5 and 6).  

In general, probiotics, prebiotics and symbiotics showed changes in the intestinal 

microbiota of the patients, consequently promoting positive clinical results. Except for 

one study (2), which had no changes. 

Inflammatory Markers 

 The total number of articles that analyzed inflammatory markers was three (2, 5 

and 6). Two studies measured CRP (5 and 6) and another one analyzed the cytokines 

produced by CD (2). In addition, the trial (5) examined other non-specified 

inflammatory markers. 

 Clinical outcomes 

In general, probiotics, prebiotics and symbiotics showed positive clinical results 

in patients. With the exception of one study (3), which did not report clinical alterations, 
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the others demonstrated a reduction of inflammation, when evaluated by indexes 

validated for IBDs and inflammatory markers. 

 

DISCUSSION  

 In the last decade, we have observed the beginning of publications about the 

influence of dietary components on the microbiota’s modulation in patients with IBD. 

The present review of the literature allowed recognizing the main dietary interventions 

used to improve clinical outcomes associated with signs and symptoms of IBDs. Most 

of the studies used prebiotics for treatment, and observed positive effects on 

inflammation, usually associated with disease activity indexes and inflammatory 

markers. Despite the heterogeneity of the intestinal flora analyses, there was a 

prevalence of investigation in the phyla Actinobacteria and Firmicutes, which are 

generally associated with IBDs. 

 The most effective intervention included in this review, was done with 

symbiotics, (B longum of 2 x 10¹¹ and 12 g of oligofructose and inulin) over a period of 

4 weeks, in patients of both sexes with active UC
 
(Furrie et al., 2005). 

Several studies using symbiotics as an intervention in patients with IBD have 

shown evidence that these dietary components can potentially be developed in therapies 

for acute or active disease (Saez-Lara et al., 2015). Treatment with TPN and ED was 

also effective, with decreased inflammation (CRP) and clinical remission in 88.23% of 

patients (CDAI <150). NPT treatment in active DC is used to contribute to intestinal 

rest of the inflamed tissue, less antigenic stimulation and stimulation of protein 

synthesis, which may aid in cell renewal and in healing wounds in the intestinal 

mucosa. In addition, the rate of remission after 3 months of onset of intervention ranges 

from 20 to 79% depending on population characteristics and administration. Enteral 

nutrition has also shown efficacy in the treatment of active CD, mainly related to anti-

inflammatory mechanisms and has remission rates between 20 and 84.2%
 
(Altmore et 

al., 2015).  

The outcomes in the microbiota were divergent among the studies, mainly the 

increase of bifidobacteria and the diversity of intestinal flora after intervention. The 

phylum Actinobacteria, which includes the genus Bifidobacterim, increased after 

intervention with FOS and symbiotics. This genus is abundant in the colon of adult 
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humans, but appears to be decreased in IBDs. Other studies investigating the potential 

of prebiotics in the stimulation of bifidobacterium also found positive results
 
(Scott et 

al., 2014). Likewise, symbiotics have been related to the increase of this genus in some 

studies
 
(Zanten et al., 2012). 

 The relationship between the microbiota and the host is symbiotic, with benefit 

to both parties, in which the individual provides protection and nutrients and 

microorganisms assist in the digestion of food, conversion of harmful compounds to 

less toxic substances and production of bioactive molecules
 
(Patterson et al., 2014). It is 

known that the microbiota of healthy individuals and those with IBDs are divergent and 

even between the CD and UC
 
(Sokol et al., 2006) and that there are relations between 

these pathologies with alteration of the diversity and stability of the bacterial ecosystem
 

(Yang and Jobin, 2014). Thus, if there is an imbalance of the intestinal flora the 

consequence will be dysfunctions related to microbial activities. Taxonomic changes 

include decreased Firmicutes and Bacteroides and increased levels of Proteobacteria 

and Actinobacteria. In the Firmicutes phyla specifically, there is a reduction of 

anaerobic protective bacteria, such as F prausnitzii, Clostridium, as well as in the 

phylum Bacteroides, as B fragilis. Thus, in general there is a greater amount of gram-

negative bacteria (Yang and Jobin, 2014). 

The bacteria are also associated with intestinal homeostasis, regulation of host 

immunity and tissue barrier function
 
(Clemente et al., 2012). Several studies in the 

literature have debated this relationship and the consequent outcome in IBDs. The 

articles included in this study showed a relationship between IBDs and inflammatory 

markers, such as CRP, interleukins and TNF-α. The intestinal epithelial barrier is more 

sensitive and permeable in patients with IBD, and therefore there is a greater risk of 

bacterial translocation. Thus, antigens from the intestinal microbiota constantly 

stimulate the PRRs of immune cells, such as CD and macrophages, and activate them 

by inducing the production of inflammatory mediators
 
(Basso et al., 2014), which 

triggers a chronic process. In this context, the reduction of inflammation by reduction of 

inflammatory cytokines has been seen in the studies of this review. 

Despite the results in patients' intestinal microbiota outcomes, these beneficial 

effects were not necessarily reflected in clinical status. The findings inconsistent with 

the parameters analyzed in the studies of this review may have been related to 

differences in (a) sample size of studies, (b) supplementation period, (c) dosage, and (d) 
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types of supplementation given. The time of intervention varied from 4 to 52 weeks, 

and it was observed that the microbiota is very sensitive to the interventions and that 

this occurs relatively fast and in most cases, it has a positive impact on the patients’ 

clinical picture. 

This review points out that dietary interventions, especially from symbiotics, can 

modulate the microbiota, mainly in relation to time, when compared pre and post 

supplementation, and this positively interferes with clinical parameters of IBDs. 

However, the studies are heterogeneous, using different dietary components, doses and 

intervention time. The techniques obtained only partial results, without reflecting the 

variability of organisms that are present in the intestinal lumen. For more consistent 

results it is necessary more studies with a long-term treatment, this are needed to 

determine cause and effect relationships and to explain the mechanisms involved in this 

complex system involving diet, microbiota and IBD. 

 

• The authors report no conflicts of interest. 

 

• The lead author states that this manuscript is an honest, accurate, and transparent 

account of the study being reported, that no important aspects of the study have 

been omitted and that any discrepancies from the study as planned have been 

explained. 
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