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Irritable bowel syndrome (IBS) is classified under the category of 

the functional gastrointestinal disorders that characterized by with 

abdominal discomfort or pain with irregular bowel movement in the 

form of diarrhea or constipation without a known organic cause. 

Post-infectious IBS (PI-IBS) refers to developing IBS after enteric 

infection. Various parasites, including Blastocystis have been 

implicated as potential causes for PI-IBS. Blastocystis spp. is a 

unicellular parasite colonizing the intestinal tract of different 

mammals, including man. Several factors such as subtype, parasite 

load, and host-related factors may influence the outcome of 

Blastocystis infection. Several studies have suggested a relation 

between the presence of Blastocystis spp. and IBS as it is frequently 

found in IBS patients. While some studies linked certain subtypes of 

Blastocystis like Blastocystis ST-1 and Blastocystis ST-3 to IBS, 

most studies have not been able to establish a clear association 

between IBS and specific subtypes. Inflammation, dysbiosis, and 

disruption of gut homeostasis are the major suggested mechanisms 

by which Blastocystis spp. may cause IBS. 

 

INTRODUCTION  

A brief look at IBS 

IBS is a functional gastrointestinal disorder manifested by recurrent abdominal discomfort or pain, 

along with changes in the consistency or frequency of feces without any identifiable organic cause".
[1]

 

Post-infectious IBS (PI-IBS) refers to IBS development after enteric infection.
[2]

 Various parasites like 

Blastocystis spp., Giardia lamblia and Entamoeba histolytica have been implicated as potential causes 

for PI-IBS, although the connection is not entirely clear.
 [3,4]

  

It is a common disease with a 10-20% global prevalence.
[5]

 Interestingly, females are 1.5-3 times 

more likely than males to develop IBS. It affects individuals of all ages, although it is more commonly 

experienced by those under the age of 35. The incidence of IBS tends to decrease among individuals 

over the age of 50.
[6] 

The manifestations of IBS exhibit variability between individuals. They may include irregular 

bowel habits in the form of either constipation or diarrhea, flatulence, and abdominal discomfort. It is 

important to recognize that IBS is a syndrome with multiple different forms rather than a single disease 

with a specific diagnosis.
[7] 

Unfortunately, most pharmacological drugs are unable to significantly improve the quality of life of 
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IBS patients.
 [8]

 Therefore, it is critical to understand the underlying factors contributing to IBS 

symptoms.
[9]

 

Factors involved in the pathogenesis of IBS 

The pathophysiology of IBS is complex, as it is believed to be multifactorial, with the main 

important abnormalities including mucosal inflammation, visceral hypersensitivity, dysbiosis 

(alterations in the gut microbiota), and dysfunction of the autonomous nervous system.
[10]

 according to 

research, enteric infections, stress, and genetic criteria, are important factors that increase the 

susceptibility to developing IBS.
[8] 

.           

Figure 1. Elements in the Pathophysiology of IBS.
[11]

 

A brief look at Blastocystis spp. 

Blastocystis spp. is anaerobic protozoal parasite colonizing the gastrointestinal tract of different 

mammals including man. It is now considered one of the widespread enteric parasites, particularly in 

developing countries where low socioeconomic status, poor hygiene, frequent contact with birds and 

animals, and ingestion of contaminated food and water are major risk factors.
[12]

 It is transmitted fecal-

orally, with transmission occurring either from human to human or from animal to human.
[13]

 Research 

has revealed that Blastocystis has extensive genetic diversity, with at least 40 different subtypes (STs 1-

21 and STs 23-44) found according to the variations in the small subunit ribosomal ribonucleic acid 

(SSU-rRNA) gene. These subtypes are found in different hosts, involving man, rodents, birds, primates, 

and other mammals. Only 16 subtypes (STs1-10, ST12, ST14, ST16, ST23, ST35 and ST41) were 

isolated from humans
 [14]

; Blastocystis STs 1-4 are considered the most prevalent in man with 

prevalence about 90 %, with Blastocystis ST-1 being the most pathogenic. 
[15]

 Previously thought to be a 

commensal parasite with no pathogenic role, new research has linked it to numerous gastrointestinal 

manifestations in addition to cutaneous manifestations. The association with conditions such as 

inflammatory bowel disease (IBD) and IBS increased the surge of worldwide interest and study in 

Blastocystis spp.
 [16]

  

There is still much debate about the pathogenicity of Blastocystis spp., mainly due to its existence 

in both asymptomatic and symptomatic individuals. The most accepted explanation for the 

pathogenicity of Blastocystis spp. was the association between virulence and Blastocystis subtype. 

Recently, it has been noted that there are variations in pathogenicity even within the same subtype, 

indicating that not all strains within a subtype are pathogenic. These findings suggest that predicting 
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pathogenicity based on subtyping alone is not feasible. The main phenotypic differences observed in 

pathogenic strains are the presence of amoeboid forms and the secretion of proteases and other 

hydrolases.
[17]

 These hydrolytic enzymes are the key in the pathogenesis of Blastocystis spp. They 

induce the mucosal cells to produce interleukin-8, leading to intestinal inflammation. Additionally, 

these enzymes trigger epithelial apoptosis, resulting in increased in the intestinal permeability. 

Furthermore, the enzymes destroy the secretory immunoglobulin A, which is the main mucosal 

immunoglobulin defence, aiding in immune evasion and survival of the parasite.
[18]

 Several factors such 

as parasite load, and host-related factors, along with the subtype, may influence the outcome of 

Blastocystis infection.
[19]

 

 

The relation between IBS and Blastocystis spp. infection: 

In the last few years, several hypotheses and a rising number of research have linked Blastocystis 

infection to the incidence of IBS. The similarity of symptoms caused by Blastocystis spp. to those of 

IBS, such as nausea, abdominal pain and diarrhea, supports the proposal of this relation.
[18]

  

As Blastocystis spp. is commonly present in IBS patients, many researches hypothesized a relation 

between IBS and carrying this protozoan.
 [20]

 It is still not fully understood whether Blastocystis spp. 

causes IBS/IBS-like symptoms or IBS-related changes in the intestinal environment favor Blastocystis 

spp. colonization.
[18]

 

Yakoob et al.
 [21]

 conducted one of the initial studies to explore the potential link between a parasite 

and IBS. Their findings revealed a significantly higher occurrence of Blastocystis spp. along with higher 

levels of IgG antibodies against Blastocystis spp. in patients with IBS compared to the control non-IBS 

group. 

The findings of many studies have revealed that the incidence of Blastocystis spp. in the control 

group is nearly similar to its incidence in the IBS group. Moreover, some authors found higher rate of 

Blastocystis spp. in the control group than IBS group. This has made it challenging to definitively link 

the infection with this protozoan to the development of IBS.
 [19,22,23]

 Furthermore, the relation between 

the existence of certain subtypes of Blastocystis and having IBS has been investigated. While some 

authors have proposed a relation between IBS and specific subtypes like Blastocystis ST-1 and 

Blastocystis ST-3, other authors have not been able to establish a clear association between IBS and 

specific subtypes.
[20]

 The explanation for these disparities in reporting may be resulting from the small 

studied sample size of IBS cases. The multifactorial etiology of IBS may also explain these differences.
 

[24]
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The potential link between Blastocystis & IBS pathophysiology mechanisms 

The mechanism by which Blastocystis spp. may cause IBS is still not clear, but many hypotheses 

were proposed (Figure 2). 

 

 

 

 

 

 

 

 

 

 

Figure 2. 
The 

potential 

link 

between Blastocystis & IBS pathophysiology mechanisms (in red).
[24] 

i. Inflammation: 

Firstly, it has been suggested that persistent exposure to antigens in chronic Blastocystis infection 

may lead to low-grade inflammation, which could potentially explain the IBS-like symptoms.
[25] 

ii. Disruption of gut homeostasis 

Although the association between IBS and carrying particular Blastocystis subtypes has not proved 

yet, considerable variations in proteases activity between the different Blastocystis subtypes have been 

reported.
[26]

 Notably, the proteases secreted by Blastocystis are able to damage the actin filaments and 

mucosal barrier, leading to increased intestinal permeability, and subsequently development of 

symptoms resembling IBS.
 [27]

 Furthermore, it was reported that Blastocystis ST-3 is able to regulate 

microRNAs levels which are essential for maintaining claudin-7 in addition to the integrity of gut 

barrier.
 [28]

 Claudin-7, a key tight junction protein, which is important for decreasing the permeability of 

the gut.
 [29]

 

iii. Genetic polymorphism 

The presence of variations in the genes responsible for producing inflammatory cytokines has been 

suggested to be a factor in the etiology of IBS. Olivo-Diaz et al.,
 [30]

 reported that certain single 

nucleotide polymorphisms (SNPs) in interleukins 8 & 10 may influence the susceptibility to developing 

IBS in Blastocystis-infected persons. While the genetic variations in the IBS-related regions of 

interleukins 6, 8 &10 may have varying effects on different ethnic groups, these SNPs may heighten the 

susceptibility to IBS.
 [31]

 Recent research has also investigated the potential association between IBS and 

Blastocystis, with a focus on the role of interleukins 8 & 10 gene variations. There is recent study found 

significantly increased levels of tumor necrotic factor-α, interferon-γ, interleukins 6, 8 &10 in the serum 

of IBS cases infected by Blastocystis spp., suggesting the crucial impacts of Blastocystis spp. in 

developing IBS through modulating IBS-related cytokines.
 [32]
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iv. Altered gut microbiota (Dysbiosis): 

Gut microbiome refers to the wide range of enteric microbes that coexist in the gut, performing 

specific functions such as metabolism of food and medications, immunomodulation, intestinal mucosal 

maintenance and defence against opportunistic or external pathogens. The alteration in the gut 

microbiome is called “dysbiosis” and caused by loss or overgrowth of certain agent, decrease in 

microbial diversity or gene mutations.
 [10]

 

Recent studies have been found a relation between IBS and dysbiosis, suggesting that Blastocystis 

spp. could potentially contribute to IBS by disrupting the gut microbiota.
[33]

 In another word, dysbiosis 

may be the missing ring in the relation between Blastocystis and IBS. 

Dysbiosis can trigger many immunologic and inflammatory responses that may impair the gut 

barrier integrity and lead to increased intestinal permeability. Consequently, this disruption can disturb 

the gastrointestinal homeostasis in addition to dysregulation of the brain-gut nociceptive pathways, 

resulting in increased gastrointestinal pain sensation or visceral hypersensitivity, which are commonly 

observed in IBS.
[11]

  

Conclusion 

The infection with Blastocystis spp. is considered a risk factor for developing IBS, particularly the 

IBS-D. The mechanism through which Blastocystis spp. can develop IBS is not clearly defined. It is 

believed that the proteases released by Blastocystis spp. disrupt gut permeability, inducing the 

development of IBS. Additionally, Blastocystis spp. could potentially contribute to IBS by disrupting 

gut microbiota. 
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