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Abstract: Immune-mediated bowel diseases (IMBD), including Ulcerative colitis and Crohn's 

disease, represent a significant global health burden with their complex etiology and increasing 

prevalence. The connection between intestinal parasites and the gut microbiome in immune-

mediated bowel disease is a complex and evolving field of research. Several studies have 

demonstrated that intestinal parasites can modulate the composition and function of the gut 

microbiome. Parasitic infections can result in alterations in the gut microbial community, including 

changes in microbial diversity, abundance, and metabolic activity. These changes can influence the 

immune response and contribute to the development of IMBDs. In contrast, the gut microbiome 

serves a pivotal function in maintaining intestinal homeostasis and immune regulation. Dysbiosis, 

characterized by changes in the gut microbial composition, has been associated with the 

pathogenesis of IMBDs. Imbalances in the gut microbiota can result in increased gut permeability, 

chronic inflammation, and aberrant immune responses, all of which are hallmarks of IMBDs. The 

bidirectional interaction between intestinal parasites and the gut microbiome further complicates 

the understanding of immune-mediated bowel diseases. Certain parasites, such as hookworms and 

Necator americanus, have been found to downregulate immune responses and may have therapeutic 

potential in treating celiac disease. On the other hand, infections with parasites like Strongyloides 

stercoralis and Blastocystis have been shown to mimic the symptoms of IBD, highlighting the intricate 

relationship between parasites and the pathogenesis of these diseases. Additional investigation is 

required to comprehensively elucidate the mechanisms that underlie the association between 

intestinal parasites and the gut microbiome in immune-mediated bowel disease. This knowledge 

could potentially lead to the development of targeted therapeutic strategies that aim to restore gut 

microbiota homeostasis and alleviate the symptoms of these debilitating conditions. By 

understanding and harnessing the complex interplay between parasites, the gut microbiome, and 

the host immune system, researchers may uncover novel approaches for the management and 

treatment of immune-mediated bowel diseases. 

Keywords: immune-mediated bowel diseases; intestinal parasites; microbiome; homeostasis; 

targeted therapeutic strategies 
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1. Introduction 

IBD, or inflammatory bowel disease, is essentially a long-term infection that affects the colon, 

small intestine, and rectum. Crohn's disease and ulcerative colitis are the two subtypes of IBD. There 

are many different symptoms associated with inflammatory bowel disease that are seen in the 

patients, such as acute abdominal pain, a burning feeling, diarrhoea, exhaustion, loss of appetite, 

malnutrition, nausea, and vomiting [1]. According to the present IBD situation, India has a higher 

incidence and prevalence of these diseases than other Asian nations. IBD affects over 1.5 million 

people in India and almost 1.6 million people in the USA. 

The study denotes that number of cases increasing in higher rate day by day. Though there are 

different therapeutic approach which help to treat the disease, the aim of those therapy is to inhibit 

and control remission. There is various conventional treatment available to diminish the symptoms 

like Anti-inflammatory drugs (e.g., Amino salicylates, Corticosteroids) mainly the first drug of choice 

in case of ulcerative colitis, Immune system suppressor (e.g., Azathioprine, Cyclosporine) use of 

decrease the inflammation through suppressing the immune response. Biologics are the class of drugs 

which also target the immune system. Other medications like Anti-diarrheal medication [2]. Pain 

relivers, Antispasmodics, iron supplements also used to prevent cramps and severe intestinal 

bleeding. Probiotics and different herbs (Aloe vera, Butyrate, Licorice, Psyllium) are also used for the 

treatment. A parasite is a species that depends on another organism for sustenance diseases caused 

by parasites, such as those brought on by protozoa, helminths, or arthropods [3,4]. Studies have 

revealed that certain parasites, such hookworms, might influence diseases in addition to providing 

parasite-specific protection [5]. Other studies have demonstrated that helminth infections can 

alleviate conditions like inflammatory bowel disorders or reduce their symptoms [6]. Another study 

claimed that exposure to helminths could prevent colitis in animal models of IBD [7]. Helminths and 

their hosts deal in a variety of ways; an effective parasite would overcome the host immune response 

to remain in its human host [8,9]. In both human and experimental settings, helminths are known to 

be the most potent inducers of Th2-cells, which inhibits the growth of TH1 cells [10]. In order for a 

parasite to immune-modulate, a secretory route must be developed, and the inability to do so 

increases the risk of ulcerative colitis [11]. 

2. Inflammatory Bowel Disease (IBD) 

While the induction for emergent IBD is idiopathic, the recent theory on the etiology of the illness 

states that the long-lasting duodenal inflammation is due to a dysregulated insusceptible response to 

luminal microbial antigens in inherently susceptible entities [12,13]. The provocative process in 

Crohn's disease is TH1-mediated, in case of ulcerative colitis displays both TH1 and TH2 cytokine 

profiles. Existing treatment approaches are built upon the collective use of 5-aminosalicylate and 

glucocorticosteroid, and immunosuppressive therapy. Newly, chimerical monoclonal antibodies to 

the cytokine tumor necrosis factor (TNF)-α evidenced to be more operative in the treatment of 

Crohn's disease [14,15]. 

2.1. Strongyloides Stercoralis 

Numerous studies have shown the beneficial effects of a specific pathogenic infection with 

nematodes for IBD, although it is unclear what mechanism(s) underlies these effects [8,16,17]. 

Strongyloides stercoralis, a type of intestinal nematode found in regions with high humidity such as 

the southern part of Asia, the Americas, Sub-Saharan Africa, and various other countries, is a 

commonly encountered intestinal parasite [17]. Due to its occasional association with inducing 

Inflammatory Bowel Disease (IBD), particularly Ulcerative Colitis, it's crucial to take measures to 

prevent its presence [5]. 

  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 August 2023                   doi:10.20944/preprints202308.1346.v1

https://doi.org/10.20944/preprints202308.1346.v1


 3 

 

2.2. Blastocystis 

Even though no statistically significant distinction was observed between the patients in both 

the non-diseased group and the control group, there was an inference that individuals suffering from 

IBD, particularly Ulcerative Colitis, experienced a greater likelihood of Blastocystosis recurrence [18].  

2.3. Toxoplasma gondii 

Supervising parasitic infections such as T. gondii demands the involvement of the mediator 

macrophage migration inhibitory factor (MIF). Studies have established that T. gondii infection 

influences the damage and fatality of the small intestine among several individuals with IBD. The 

researchers proposed that MIF contributes to sustaining the inflammatory response initiated by oral 

T. gondii infection [18–21]. 

2.4. Helminths 

According to the results of a clinical investigation, IBD can be cured by helminth infection 6. The 

decreasing incidence of duodenal helminths may be associated with an increase in IBD cases in 

western nations. Trichuris suis has been shown by to alleviate IBD symptoms. Patients with moderate 

IBD symptoms may have been exposed to helminths including T. trichiura, Enterobius vermicularis, 

Ascaris lumbricoid, and N. americanus as children, according to research by Weerasekara et al. showed 

that the development of helminths alters the production of IL-4, IL-5, IL-10, and IL-13 as well as Th2 

and controlling immune responses [22,23]. 

Data suggests that certain rodent roundworms such as Trichuris muris, Trichinella spiralis, and 

Nippostrongylus brasiliensis can influence the gut's immune state, particularly in relation to Th2 

production. Previous experiments involving mice showed that early treatment with T. spiralis 

antigens resulted in reduced colitis severity and inferred lower death rates. This was attributed to 

enhanced regulation of transforming growth factor and IL-13, as well as the inhibition of interleukin 

production in cells. Additionally, decreased myeloperoxidase (MPO) activity and nitric oxide 

synthase (iNOS) expression in the colon were associated with reduced disease mortality. Notably, T. 

suis was well-tolerated and demonstrated potential benefits for ulcerative colitis and Crohn's disease 

[24,25,26]. 

3. Irritable Bowel Syndrome (IBS) 

Although the linkage is not strong, several parasites, including B. hominis, Giardia spp., E. 

histolytica, Dientamoeba fragilis, and Trichinella spp., have been linked to the development of IBS [27–
29]. 

3.1. Blastocystis 

It was discovered that 67% of individuals diagnosed with irritable bowel syndrome (IBS) 

exhibited a Blastocystis infection, underscoring its potential importance as a health-related issue. A 

thorough study concentrated on 357 parasites in Nicaraguan IBS patients [30]. The research findings 

indicated that there existed no statistically notable distinction in the prevalence of colonic parasite 

infections caused by B. hominis, G. lamblia, E. histolytica, E. nana, A. lumbricoides, and H. nana when 

comparing individuals with IBS to the unaffected control cohort. 

3.2. Giardia Spp  

IBS patients who have infectious bowel dysfunction due to Giardia infection have thicker colon 

mucosa [31].  

3.3. Dientamoeba Fragilis 

The relationship between IBS and Dientamoeba fragilis was explored [32]. Epidemiological studies 

have revealed a prevalence of 2-4% of D. fragilis in IBS patients. However, among the 25 patients with 
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IBS who tested positive for the parasite, no significant correlation between D. fragilis and IBS was 

observed [33,34]. Interestingly, D. fragilis can produce symptoms similar to IBS, leading to 

misdiagnosis of IBS in many patients infected with D. fragilis [35].  

3.4. Haplorchis Taichui 

H. taichui, a member of the Heterophyidae family, is prevalent in Southeast Asia. This parasite 

can inhabit the small intestines of animals and birds [36]. Assimilating the metacercariae from 

infected cyprinoid fish causes people to become ill [37]. Researchers have shown that H. taichui could 

potentially be a causative agent for symptoms resembling those of IBS [38]. 

3.5. Trichinella 

First of all, it was accepted by that trichinellosis may be an additional disorder that causes IBS 

[39]. 

3.6. Trichuris Trichiura Diniz 

T. trichiura can mimic IBS symptoms and indications, hence have shown that it may lead to a 

false positive diagnosis [40]. 

4. Gut Microbiome 

Inflammatory bowel disease (IBD) occurrence is rising quickly, according to epidemiological 

studies, as the economy continues to increase. IBD is seen as the result of the contact between the host 

and microorganisms, which may include intestinal microbial factors, an aberrant immune response, 

and a cooperated intestinal mucosal barrier. When the balance of microbial populations is disrupted, 

opportunistic infections can establish themselves in the gut, increasing the chances of the host's 

immune system activation and promoting the onset of IBD. Identifying the specific microorganisms 

involved in the progression of IBD holds significant importance [41]. 
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Figure 1. Gut Microbiome of gut-associated organ. 

IBD, which affects 0.3% to 0.5% of the world's population, has two subtypes: Crohn's disease 

and ulcerative colitis [42]. IBD is a kind of idiopathic inflammatory gastrointestinal illness that can 

arise at any time. Its onset and progression are impacted by a number of aetiologies, including 

immunological aspects, genetic predisposition, and the microbiota in the gut [42]. IBD patients have 

a markedly different makeup of the gut microbiota than do healthy people [43]. A 10-100 trillion-

trillion-trillion-microorganism human microbiome [44], containing bacteria, viruses, protozoa, and 

fungus, with bacteria having the maximum cell density (1011–1012 cells/ml). The intestinal 

epithelium receives a lot of energy from the gut bacteria, which may also break down carbohydrates 

and indigestible oligosaccharides in meals [45]. By controlling host immune cells, good bacteria in 

the gut microbiota can decrease immunity [46]. In addition to interacting with immune cells, 

convinced pathogenic bacteria can also produce compounds that cause intestinal injury [47]. Genetic 

research has aided to recognize a number of biological archetypes that affect disease pathophysiology 

at a variation of separate cellular levels (e.g., T cells, B cells, and intestinal epithelial cells) [48].  
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5. Role of Gut Microbiome 

The human microbiome lives on the host's mucosal surfaces, including the skin, respiratory 

system, genitourinary tract, and other mucosal surfaces. The human gastrointestinal system is the 

fungal habitat that has been inspected the most. Three fungal phyla, Ascomycota, Basidiomycota, 

and Zygomycota, live in the human intestine [49,50]. In both humans and animals, the makeup of the 

gut microbiome looks to be far more diverse and dynamic over time than the composition of bacteria 

[51]. The majority of research views fungus as intestinal commensal organisms that are acquired early 

in life [52]. This has lately been contested with the assertion that healthy people' gastrointestinal tracts 

are not frequently colonized by fungus rather than supposing that all fungus found in human faeces 

samples might be accounted for by their consumption. Diet is thought to have a significant impact 

on the diversity and makeup of the gut microbiome [53]. Evidence for the interconnected metabolic 

relationships across different kingdoms within the host was supported by the simultaneous presence 

of Candida with specific bacterial genera (Prevotella and Ruminococcus) and archaeal genera 

(Methanobrevibacter). An indication of the involvement of fungi in altering gut balance is 

Saccharomyces boulardii, a traditional herbal remedy utilized in Southeast Asia to mitigate severe 

diarrhea in cholera patients. This underscores the early recognition of the fungal role in shaping gut 

equilibrium. To counteract diarrhea and prevent intestinal colonization by Clostridium difficile 

following antibiotic treatment, S. boulardii is still recommended as a probiotic [54]. It effectively stops 

further C. difficile infections [55]. Diet of the host has an impact on microbiota. It's interesting to note 

that interleukin (IL)-6 and IL-8 are adversely connected with prebiotic consumption, whereas 

circulating blood levels of GM-CSF and nondigestible fiber are positively correlated. These cytokines 

are decisive in the development of inflammatory bowel disease (IBD) and may be brought on by 

changing bacterial populations or bacterial metabolites in the intestinal lumen. As a result, the 

pathophysiology of IBD is dependable with a close interaction between the host bacterial microbiome 

and epithelial cells [56]. 

Recently, there has been a great increase in patient interest in the therapeutic potential of diet-

induced changes to the gut flora [57]. In pediatric IBD patients, a number of dietary treatments have 

been investigated. A high-protein, low-fat diet is the Crohn's Disease Exclusion Diet (CDED), for 

occurrence. In mice, the particular makeup and function of the gut microbiota and metabolites are 

altered in auspicious ways by the ketogenic and low-carbohydrate diets [58]. The LCD had the 

opposite effects from the KD when colitis was induced, protecting intestinal barrier function and 

increasing the expression of inflammatory cytokines [58]. 
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Figure 2. Important factors contributing to the pathogenesis of the gut microbiota. 

These results suggest a hopeful dietary strategy for IBD management. Importantly, this is the 

inaugural instance where fecal microbiota transplantation from donors who adhered to a ketogenic 

diet (KD) has exhibited the capacity to provide microbial advantages and alleviate colitis in recipients 

induced with dextran sulfate sodium (DSS) [59]. It's vital to consider how vitamin D influences the 

microbiota and how this can affect cancer linked to colitis (CAC). For instance, vitamin D 

supplementation was found to be negatively linked with Firmicutes in a study of vitamin D-deficient 

pre-diabetic people (genus Rumminococcus) [60], one of the genera where tumor numbers in colitis-

related mouse studies exhibited a favorable correlation [61]. Furthermore, vitamin D appears to play 

a role in fostering the formation of pattern-recognition receptors (PRRs), which could potentially 

enhance the protection of the colon's epithelial tissue layer against bacterial intrusion [62]. 

Through the generation of protein toxins with cancerous significances, the gut microbiota plays 

a role in the development of CAC [63]. Toxins can cause cancer by targeting DNA and generating 

genomic instability (genotoxins) or by altering cellular signaling (cytotoxins), which promotes cell 

growth and resistance to apoptosis. Cytolethal expanding toxin (Cdt) and colibactin are two main 

genotoxins that have the capacity to harm DNA [64]. Salmonella is one of at least 30 harmful gram-

negative bacteria that emit Cdts [65]. The CdtB subunit is the sole enzymatically active component in 

the heterotrimer [66]. The CdtB subunit can induce DNA single-strand breaks (SSBs) after it has 

entered the nucleus at low concentrations, and DNA double-strand breaks (DSBs) at large levels, 

triggering the DNA damage response [61]. It is thought that, like Cdts, it results in double-strand 

breaks (DSBs), insufficient DNA repair, and chromosomal instability [67]. The intestinal microbiota 

has the ability to create a variety of compounds that inhibit the growth of pathogenic bacteria and 
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support intestinal homeostasis [68]. The mucus released by Paneth cells and the bacteria in the gut 

are essential components of the digestive tract's chemical barrier [69]. 

6. The Role of Intestinal Parasites 

Intestinal parasites are often found and have a proven harmful potential. However, growing 

body of data shows that a sizable number of these organisms may be involved in preserving intestinal 

homeostasis rather than contributing to illness [70]. Eukaryotic parasites have evolved to affect their 

human hosts as little as possible, the human microbiome includes some protozoan species and 

includes eukaryotic parasites that have evolved to affect their human hosts as little as possible. 

Protozoan parasites' function in the onset and course of IBD, with a focus on Blastocystis hominis 

[71,72]. B. hominis is a prevalent protozoan parasite capable of infecting both humans and animals, 

with a primary affinity for the stomach. Its transmission occurs through oral and fecal routes, and it 

has been linked to various gastrointestinal disorders. Preliminary investigations have unveiled a 

noteworthy connection between protozoan infections and individuals exhibiting continuous or 

sporadic disease activity in ulcerative colitis (UC). Notably, B. hominis appears to be particularly 

widespread in such instances [73]. Furthermore, patients who tested positive for Blastocystis had 

higher concentrations of the Clostridia class, Ruminococcaceae, and Prevotellaceae families, as well 

as the butyrate-producing bacterial genera Faecalibacterium and Roseburia, whereas patients who 

tested negative for Blastocystis had higher concentrations of Enterobacteriaceae, indicating that B. 

hominis colonisation was not linked to the dysbiosis [74]. However, a large number of protozoan 

parasites are pathogenic species that can harm the digestive system and cause illness. Entamoeba 

histolytica-caused colitis may seem like CD [75]. In children with either UC or CD, cryptosporidiosis 

increases hospitalisation, which is one way that other parasites might aggravate the course of IBD 

[76]. The lack of genetic information on intestinal protozoa and other parasites is one of the main 

obstacles preventing further investigation of the link between protozoan parasites and other 

microbiota. While genetic information on Blastocystis and Dientamoeba is readily accessible in public 

sources, there are few ribosomal DNA sequences for several other gut parasites, including 

widespread ones like Entamoeba coli. Additionally, due to the high genetic variety of several common 

intestinal parasites, it is still unclear how dysbiosis is related to different subtypes or genotypes [77]. 

The presence of intestinal protozoa in the differential diagnosis of IBS is due to the fact that they 

can induce symptoms similar to IBS or even substantial flare-ups of the condition. Additionally, they 

may cause IBS as a result of continuing low-grade inflammation brought on by chronic immune 

activation as a result of antigenic exposure, as occurs commonly in intestinal parasite disorders with 

persistent carriage/infection [28]. The intestinal protozoa B. hominis, G. lamblia, E. histolytica, and E. 

coli were found in stool samples and linked to IBS-like symptoms. These parasites have been linked 

to an etiology of IBS in several studies [78]. 

7. Fungi and Other Eukaryotic Microorganisms in the Gut 

Most of the existing research on the role of the microbiota has been focused on the bacterial 

component. However, in recent times, microbiologists have started investigating a new taxonomic 

community present in the human gut – the fungal microbiota. While this group is less prevalent than 

the bacterial microbiota, it has not yet garnered as much attention regarding its effects on the host's 

health and immune system. Nevertheless, studies concerning the fungal aspect of the gut have 

yielded noteworthy discoveries, revealing around 300 novel species and fungal groups linked to fecal 

and gut contents [79]. The primary question revolves around establishing whether the diversity of 

fungal taxonomy present in the gut is enduring and symbiotic, or if it is transient and merely a result 

of contamination. By sequencing the Internal Transcribed Spacer 1 (ITS1) regions of 98 individuals, 

researchers have identified a multitude of fungal species. The top three identified species are 

Saccharomyces, Candida, and Cladosporium. In a more recent study, a thorough investigation 

uncovered a significant prevalence of the Saccharomyces, Malassezia, and Candida genera. Among 

these, Saccharomyces cerevisiae, Malassezia restricta, and Candida albicans stood out as the most 

commonly found species [50].  
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Changes in the human mycobiota, often linked to an elevated presence of Candida spp., have 

been connected with distinct patterns identified in Inflammatory Bowel Diseases (IBDs). Moreover, 

this imbalance has been associated with a range of other conditions, such as peptic ulcers, antibiotic-

associated diarrhea, hepatitis, chemotherapy-induced enteric disorders, and graft-versus-host 

disease [80]. A recent comprehensive study on the human mycobiota within IBD patients has 

uncovered notable findings. Notably, an elevation in C. albicans was observed during episodes of 

inflammation. Moreover, in comparison to healthy controls, the bacterial microbiota among IBD 

patients displayed distinct associations with the fungal microbiome, indicating that a specific 

bacterial dysbiosis state might contribute to the proliferation of fungi [81]. In their study, these 

researchers found a link between the levels of beneficial fungi (S. cerevisiae) and specific bacteria 

(Bifidobacterium, Blautia, Roseburia, Ruminococcus) in individuals diagnosed with IBD. 

Current approaches to treating IBD are centered on early administration of immune-targeted 

medications to reduce ongoing inflammation. Therapeutic antibodies targeting TNF-, interleukins 

(IL) 12 and 23, and leukocyte adhesion molecules are commonly used for IBD management. 

Nevertheless, with regard to the mycobiota, a potential drawback of these drugs lies in the potential 

for fungal overgrowth. It is worth noting that TNF-, IL-17, and IL-23 have crucial roles in immune 

responses against fungal infections like Candida albicans. Furthermore, certain treatment techniques 

are now associated with an increased risk of fungal infections, such as histoplasmosis, blastomycosis, 

and coccidioidomycosis [82,83,84]. The current state of knowledge on an etiology of IBDs clearly implies 

that the gut bacterial microbiota plays an important role in initiating inflammation.  

8. Postdigestive Effect (Vipaka) in Ayurveda 

The mechanism of drug action as per Ayurvedic ideology rests on the concept of rasapanchak. 

Any therapeutic activity of either dietary item or medicine as per Ayurveda is based upon their Rasa 

(taste/perception), Vipaka (postdigestion effect), Guna (quality), Virya (potency) and Prabhava (special 

effect) [85]. Among these fundamentals, Vipaka has been referred to manifest its effect as Karma 

Nishthaya, i.e post-digestive irreversible process wherein biotransformation takes place. Thus, Vipaka 

is a principle of pharmacokinetics among Rasapanchak wherein the ultimate transformation decides 

fate of the diet/medicine and their anabolic or catabolic role in tissue or cellular nutrition [86]. The 

clinicians of Ayurveda prescribe the medicine and dietary restrictions based on logical thinking and 

reasoning by taking Rasapanchak principles of the respective drug/diet among which Vipaka is 

important. The term ‘Vipaka’ itself denotes Vi” i.e specific, and “Paka” refers to function assigned to 
Agni (metabolic energy) [87]. The principle of Agni is the most unique in Ayurveda and is responsible 

for maintenance of health. Thus, Ayurveda has emphasized the importance of gut health which if 

deranged can cause various systemic pathologies. The types and seat of various Agni in classical 

literature refer to the crucial metabolic transformations taking place at different levels in human 

body. The role of gut microbiota can be corelated to various functions of Vipaka as they participate in 

metabolizing substrates into different molecules and signals which have systemic impact. 

9. Role of Prakriti Phenotypes and Gut Microbiome 

Ayurveda entails description of Prakriti i.e. basic constitution which is established right from the 

time of conception in the embryo. This is a categorization of phenotypes based on the collective 

output of physical, physiological, psychological and behavioral traits of an individual as per Dosha. 

The classification of prakriti is based upon the predominance of the three Dosha i.e. Vata, Pitta and 

Kapha. Clinically, it is divided into seven types. Among these, persons possessing Dvandvaja prakriti 

i.e combined characteristics of two doshas is found at large but not considered ideal. An individual 

with Sama Prakriti ie. having three doshas in an equilibrium is considered to be healthy among all 

[88]. Prakriti pariksha is the basic tool to distinguish between individuals in terms of their immunity, 

responses to pharmacological therapies and their susceptibility to certain pathologies. Seers have 

further advocated diurnal regimens and seasonal regimens to the individuals for maintaining the 

homeostasis of Dosha in their body. There are some typical observations denoted in classics viz. 

individual with a predominant kapha has a better immune status as compared to others; Cognitive 
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functions are more pronounced in individuals of pitta Prakriti due to their innate grasping power but 

same individuals are prone for adverse drug reactions. This concept is found to resonate with 

personalized medicine in modern era. Further, studies are being carried out for establishing the 

genetic basis of Prakriti, gut microbial signatures for specific Prakriti types that revealed prakriti-

specific differential abundance of diverse bacterial genera etc [89,90]. 

Still, a validated Prakriti tool which is intra-operable and uniform is in process in Central Council 

for Research in Ayurvedic Sciences , Ministry of Ayush. The data thus acquired using a standard tool 

will reveal the distribution of Phenotype of Prakriti which will serve as a reference standard in future. 

Similarly, in case of gut microbial studies, despite the numerous research being carried out, no ready 

reference data about the bacterial genera of Indian population in particular is available. When both 

of these are accessible, only then can various association studies be planned to further validate 

personalized medicine approach. 

10. Advancement of Shielding Immunity by Microbiota 

The symbiotic connection between the microbiota and its mammalian host includes mutualistic, 

parasitic, and commensal partnerships. The ability of a specific microbe, especially those found in the 

microbiota, to cause or promote disease is extremely contextual, and certain microorganisms can 

move from mutualist to commensal to parasite depending on the host's status of stimulation, co-

infection, or localization. Commensals can inhibit pathogenic microorganisms (either naturally 

occurring or acquired) through several ways [91]. Commensals can compete for nutrition while also 

producing antimicrobial molecules and metabolites that alter pathogen survival and virulence. 

Commensals can help epithelial cells produce antimicrobial peptides and strengthen tight junctions. 

subsequently commensals can influence the activity of dendritic cells and other innate cells both 

locally and systemically, promoting the production of effector T and B cell fight against pathogens. 

When left unchecked, the microbiota's adjuvant ability can induce inflammatory and autoimmune 

illnesses [92]. 
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Figure 3. Promotion of Protective Immunity by the Microbiota. 

The microbiota of the human gut contributes to the host's nutrient intake and synthesis, tolerates 

the development and variation of intestinal cells, and controls the immune system of the host. 

Unadorned gut illnesses, such as inflammatory bowel disease (IBD) or inflammatory bowel 

syndrome (IBS), are caused by differences in how they are arranged. Inflammatory bowel disease, 

which includes ulcerative colitis (UC) and Crohn's disease (CD), is a group of chronic inflammatory 

illnesses of the gut that are influenced by a combination of genetic, environmental, and internal 

factors. IBD has a contentious etiology, but in recent years, research on the crucial role of a tri-

directional connection between the intestinal epithelium, the mucosal immune system, and the 

intestinal microbiota in pathogenesis has received the most attention. The cumulative frequency and 

early start reveal the exponential rise in the burden of inflammatory bowel disease (IBD) on 

healthcare systems. This elevated surge is explained by growth in the industry, allergy avoidance, 

existence, hygienic theory, harm to intestinal worms and gut microbial arrangement. In the past, the 

interferences regulating gut microbiota alignment, microfluidics-based in vitro GIT models, non-

allergic effective meals, nutraceuticals, and fecal microbiota transplantation (FMT) from potent 

donors were some of the breakthrough techniques for illness surveillance [93].  

11. Conclusion 

The alteration of immunological responses, namely the number of cytokines generated, led some 

nations to cautiously explore helminth larva contamination as a potential treatment for inflammatory 

disorders and its complications. A specific parasite infection on autoimmune illnesses has been 

shown in several research to have therapeutic benefits. Numerous studies including Ayurveda have 

suggested that treating celiac disease with hookworms helps improve gluten sensitivity. The 
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increased prevalence of inflammatory bowel diseases, which includes as ulcerative colitis, cord 

disease, and IBD, is thought to be related to a decrease in the incidence of intestinal helminths. 

Approximately one-third of these presumptions have been highlighted in this review. But these 

entities nevertheless retain undetectable detailed systems. Based on the outcomes of these research 

findings, one can deduce that diverse parasite infections, including Toxoplasma gondii, the initiation 

of Crohn's disease (CD), helminth infections, and the emergence of inflammatory bowel diseases 

(IBD), along with the presence of Dientamoeba fragilis and B. hominis, contribute to the progression of 

inflammatory bowel syndrome. Acknowledging the association between autoimmune disorders and 

parasitic infections holds significance in assessing, detecting, and potentially averting these 

conditions. 
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