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ABSTRACT  

 Recurrent Aphthous Stomatitis (RAS) is a prevalent oral mucosal disorder characterized by recurring painful 

ulcers. The pathogenesis of RAS remains incompletely understood, but emerging evidence suggests a significant 

link between gut microbiota and the development of RAS. This review aims to explore the existing literature on 

the interplay between gut microbiota and RAS, focusing on how intestinal dysbiosis may influence the onset and 

severity of RAS. We discuss the role of gut microbiota in immune modulation, the breakdown of oral tolerance, 

and the possible pathways through which gut bacteria can affect oral health. Additionally, we examine the impact 

of diet, antibiotics, and probiotics on the gut microbiota and, subsequently, on RAS. The review concludes with 

potential therapeutic strategies targeting gut microbiota to manage and prevent RAS, paving the way for novel 

interventions in this field. 
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INTRODUCTION 

Recurrent aphthous stomatitis (RAS) 

represents the most prevalent form of oral 

ulcerative disease, affecting an estimated 5–

20% of the global population. Characterized 

by recurrent, painful, shallow ulcers, RAS 

significantly impairs oral function and 

quality of life. Despite its high prevalence, 

the etiology of RAS remains enigmatic, with 

multiple factors implicated yet none 

providing a comprehensive explanation. 

This lack of clarity in understanding its 

origins presents a substantial obstacle in the 

development of effective therapeutic 

interventions.[1] 

The pathogenesis of RAS is believed to be 

multifactorial, with potential contributions 

from local trauma, alterations in saliva 

composition, systemic diseases (e.g., HIV 

infection, Crohn’s disease), genetic 

predispositions, food allergies, 

immunological and psychological stress 

factors, nutritional deficiencies, and 

microbial agents. Each of these elements 

adds complexity to the RAS puzzle, 

suggesting an interplay of systemic and local 

factors. 

The microbial hypothesis of RAS has been a 

topic of extensive research. Historical 

culture-dependent methods have implicated 

various bacterial species, including 

Helicobacter pylori and Streptococcus spp., 

in RAS pathogenesis. However, the 

relationship between these microbes and 

RAS has remained controversial and 

indeterminate.[2] 
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Recent advancements in high-throughput 

sequencing and culture-independent 

microbial analysis have provided novel 

insights into the microbial landscape of 

RAS. Several studies have employed 

methodologies like 16S rDNA library-

dependent cloning, Terminal-Restriction 

Fragment Length Polymorphism (T-RFLP), 

human oral microbe identification 

microarray analysis, and 454 

pyrosequencing. These studies have 

identified microbiome alterations in RAS 

patients, suggesting a potential microbial 

component in the disease's etiology. 

However, limitations such as small sample 

sizes and lower sequencing depth have 

hindered the establishment of a definitive 

microbial signature associated with RAS. 

The emergence of these advanced 

techniques prompts a reevaluation of the 

microbial hypothesis in RAS. This review 

seeks to collate and analyze current research 

on the gut microbiota's role in RAS. We aim 

to examine the evidence linking gut 

microbiota to RAS through mechanisms 

such as immune modulation and oral 

tolerance. Additionally, we will explore the 

influence of external factors such as diet, 

antibiotics, and probiotics on gut microbiota 

composition and their potential impact on 

RAS.[3,4] 

By synthesizing existing research and 

identifying gaps in our current 

understanding, this review endeavors to 

elucidate the complex interplay between gut 

microbiota and RAS. We anticipate that this 

analysis will not only advance our 

understanding of RAS pathogenesis but also 

open avenues for novel therapeutic strategies 

targeting the gut microbiome. 

 

 

MATERIAL AND METHODS 

To compile a comprehensive review, an 

extensive literature search was conducted 

using multiple electronic databases 

including PubMed, MEDLINE, EMBASE, 

and Google Scholar. The search was limited 

to articles published in English from January 

2000 to December 2023. Keywords and 

phrases used in the search included 

"Recurrent Aphthous Stomatitis," "Gut 

Microbiota," "Oral Ulcers," "Microbial 

Dysbiosis" . 

Inclusion criteria for studies were: (a) studies 

focusing on RAS and gut microbiota, (b) 

research involving human subjects, and (c) 

articles providing insights into the 

microbiological, immunological, or 

therapeutic aspects of RAS. Exclusion 

criteria included: (a) studies not in English, 

(b) animal studies, (c) case reports, and (d) 

reviews and editorials. 

Following the initial search, titles and 

abstracts were screened to identify relevant 

articles. Full-text articles were then reviewed 

for detailed analysis. Data extracted from the 

selected studies included study design, 

sample size, methodologies used (e.g., types 

of microbiological assays), key findings, and 

conclusions.  

The quality of the selected studies was 

assessed using standardized checklists 

appropriate for the study design. 

Findings from the selected studies were 

synthesized qualitatively, focusing on the 

relationship between gut microbiota and 

RAS. Themes identified from the data 

included changes in gut microbiota 

composition in RAS patients, the impact of 

gut microbiota on immune response and oral 

tolerance, and the effect of external factors 

(e.g., diet, antibiotics) on gut microbiota and 

RAS.[8,9] 
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RESULTS AND DISCUSSIONS 

Recent studies have consistently shown 

significant shifts in the microbial 

composition associated with aphthous ulcers 

in Recurrent Aphthous Stomatitis (RAS) 

patients. A pivotal discovery across these 

studies is the increased abundance of E. coli 

and Alloprevotella, coupled with a reduction 

in Streptococcus species. This change in 

microbial balance is a critical observation, as 

it diverges from the traditional 

understanding of the microbial landscape in 

aphthous ulcers. The decrease in 

Streptococcus, a genus typically considered 

a staple of the oral microbiome, points 

towards a disruption of the normal microbial 

homeostasis in the oral cavity during RAS 

episodes.[5] 

The emergence of E. coli in significant 

numbers in aphthous ulcers is a novel and 

compelling finding. E. coli is predominantly 

known for its presence in the intestinal 

microbiome, and its appearance in oral 

ulcers suggests a potential fecal-oral 

transmission pathway or a systemic shift in 

bacterial colonization patterns in RAS 

patients. This observation is particularly 

noteworthy as it deviates from earlier 

hypotheses that focused on other microbial 

agents, like Helicobacter pylori. The lack of 

a significant correlation between 

Helicobacter pylori and aphthous ulcers in 

these studies suggests that its role in RAS 

pathogenesis might be less critical than 

previously thought, redirecting the focus 

towards other bacterial species like E. coli 

and Alloprevotella.[6,7] 

Contrasting with previous research, the 

recent studies reviewed do not corroborate 

earlier suggested associations of RAS with 

bacteria such as Acinetobacter, 

Bacteroidales, and Neisseria. These 

discrepancies highlight the evolving nature 

of our understanding of RAS's microbial 

associations. Additionally, the role of 

Veillonellaceae in RAS remains ambiguous. 

Different studies report varied findings 

regarding its association with aphthous 

ulcers, indicating the need for further 

research to clarify its role.[10,11,12] 

Despite the advancements these studies 

represent in elucidating the microbiological 

underpinnings of RAS, they underscore the 

inherent challenges in establishing causality 

in microbial associations. The presence of 

specific bacteria in aphthous ulcers, while 

suggestive, does not confirm a causative 

relationship with RAS. Therefore, future 

research must delve deeper into these 

associations, possibly exploring longitudinal 

studies to observe microbial shifts over time. 

There is a need to consider additional factors 

that might influence the oral microbiome, 

such as systemic health conditions, lifestyle 

factors, dietary habits, and medication 

use.[13] This holistic approach will be 

crucial in unraveling the complex 

interactions between the oral microbiome 

and RAS, ultimately leading to more 

targeted and effective therapeutic 

strategies.The findings reviewed herein offer 

significant insights into the complex 

interplay between the microbial community 

and Recurrent Aphthous Stomatitis (RAS), 

presenting new perspectives on the disease's 

etiology. The association of altered 

microbial communities, particularly the 

increased presence of E. coli and 

Alloprevotella and the decreased abundance 

of Streptococcus in aphthous ulcers, prompts 

a reconsideration of traditional views on 

RAS pathogenesis.[14,15,16] 

The discovery of E. coli's prominence in 

aphthous ulcers is particularly compelling, 

suggesting a possible fecal-oral transmission 

route or a systemic alteration in microbial 
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colonization in RAS. This challenges the 

previously hypothesized dominance of 

Helicobacter pylori in RAS etiology, 

redirecting attention towards a broader 

spectrum of bacterial agents. The role of 

Alloprevotella, a lesser-known genus in oral 

health, also warrants further exploration. 

These findings indicate a potential shift in 

the microbial ecosystem of the oral cavity 

during RAS episodes, which could be 

pivotal in understanding the disease's 

triggers and progression.[17,18] 

The altered microbial landscape in RAS 

patients opens avenues for new therapeutic 

strategies. If future studies confirm a 

causative role for specific bacteria like E. 

coli or Alloprevotella, targeted antimicrobial 

treatments or probiotic therapies to restore 

the microbial balance could be explored. 

Moreover, the reduction in Streptococcus 

species, typically protective in the oral 

environment, underscores the need for 

treatments that not only combat pathogenic 

microbes but also support the growth of 

beneficial oral bacteria.[19,20,21] 

The contrast between the results of the 

reviewed studies and previous research 

highlights the dynamic nature of microbial 

research in RAS. The advancements in 

sequencing technologies and analytical 

methods have allowed for more nuanced 

understanding of the oral microbiome. These 

methodological improvements have been 

crucial in identifying subtle but significant 

differences in the microbial profiles of RAS 

patients compared to healthy 

individuals.[22,23] 

While these findings are promising, they 

also underscore the challenges in 

establishing clear causal relationships 

between specific microbes and RAS. The 

presence of certain bacteria in aphthous 

ulcers may be a result rather than a cause of 

the disease. Future research should adopt 

longitudinal study designs and include a 

broader range of factors such as genetic 

predispositions, systemic health conditions, 

and environmental influences. Additionally, 

there is a need for larger, more diverse study 

populations to validate these findings and 

ensure their generalizability.[24] 

CONCLUSIONS 

The evolving understanding of the 

microbiome's role in RAS underscores the 

complexity of this common oral condition. 

As research continues to unravel the intricate 

connections between the oral microbiome 

and RAS, it is likely that new and more 

effective strategies for management and 

treatment will emerge. This review 

highlights the importance of continuing to 

explore the microbial dimensions of RAS, 

with the goal of improving patient outcomes 

through more targeted and comprehensive 

therapeutic approaches. 
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