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Abstract:  
Inflammatory Bowel Disease (IBD) represents a group of chronic, relapsing inflammatory disorders 
primarily affecting the gastrointestinal tract. The pathogenesis of IBD is multifaceted, involving genetic 
predisposition, environmental triggers, and dysregulation of the immune response. Recent research has 
illuminated the pivotal role of gut microbiota dysbiosis in the development and perpetuation of IBD. 
The human gut harbors a complex and dynamic ecosystem of microorganisms that profoundly 
influences host health and disease. Alterations in the composition, diversity, and function of the gut 
microbiota, termed dysbiosis, have been consistently linked to IBD. Shifts in microbial composition, 
reduction in microbial diversity, and imbalances in beneficial versus pathogenic microorganisms 
characterize the dysbiotic state associated with IBD.The intricate interplay between the host immune 
system and the gut microbiota is a key determinant in IBD pathogenesis. Dysbiosis triggers aberrant 
immune responses, leading to chronic mucosal inflammation and tissue damage. Furthermore, 
dysbiotic alterations disrupt essential microbial-derived metabolites and signaling molecules crucial for 
gut homeostasis, further exacerbating the disease. Advancements in high-throughput sequencing 
technologies and metagenomic analysis have enabled comprehensive characterization of microbial 
communities in IBD, uncovering microbial signatures and functional pathways associated with disease 
phenotypes and treatment responses. Therapeutic interventions targeting the gut microbiota, such as 
probiotics, prebiotics, fecal microbiota transplantation, and microbial-based therapies, have shown 
promise in preclinical and clinical studies for modulating dysbiosis and ameliorating IBD symptoms. 
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Introduction 
Crohn's disease (CD) and ulcerative colitis (UC) 
are the two main chronic inflammatory 
gastrointestinal disorders that make up the 
category known as Inflammatory Bowel Disease 
(IBD). IBD is a complicated a etiology that 
combines immunological, environmental, and 
genetic components. The role that dysbiosis of 
the gut microbiota plays in the onset and course 
of inflammatory bowel disease (IBD) has 
garnered increasing attention in recent years. 
The term "inflammatory bowel disease" (IBD) 
refers to a broad category of gastrointestinal 
tract-related chronic immune-mediated 
inflammatory illnesses. There are two primary 
phenotypes of IBD, ulcerative colitis (UC) and 
Crohn’s disease (CD) (Mandal, Jaiswal, et al. 
2021)(Mandal, Jaiswal, and Shiva 2020). 
Chronic continuous and circumferential 
mucosal inflammation that is limited to the 
colon and extends proximally from the rectum is 
the hallmark of ulcerative colitis (UC). In 
contrast, the trans mural, patchy inflammation 
associated with CD can affect any area of the 
gastrointestinal system. The exact cause of 
inflammatory bowel disease (IBD) is unknown, 
but new research points to a complicated 
interaction between immunological 
dysregulation, genetics, and environmental 
stressors that may affect the gut flora. In the last 
ten years, one of the most researched human 
illnesses associated with the gut microbiota is 
inflammatory bowel disease (IBD). IBD 
includes ulcerative colitis (UC) and Crohn's 
disease (CD), which collectively impact over 3.6 
million individuals. So far, extensive 
investigations on human genetics involving 
75,000 cases and controls have identified 163 
host susceptibility loci (Qiu et al. 2022). The 
pathways that interact with environmental 
variables to affect intestinal homeostasis are 
abundant in these loci (Mandal, Shiva, et al. 
2021)(Reduction et al. 2021). The condition has 
become more common over the last several 
decades, which emphasizes the part that 
environmental variables play in the development 
of this illness. IBD was formerly a very rare 

disorder that only started to rise dramatically in 
incidence in North America and Europe in the 
second half of the 20th century, sometimes 
doubling every decade. In the last two decades, 
it has spread to developing nations, though there 
are more cases of UC than CD in these regions. 
Furthermore, concordance between 
monozygotic twin pairs for IBD is much less 
than 50%, with the lowest concordance in CD, 
according to many twin studies. Hence, IBD is a 
complex illness in which a number of 
environmental variables, in addition to immune 
system function and germ line genetics are 
significant contributors. The gut microbial 
community is one such component that is 
drawing more and more attention due to its 
impact on several facets of health in general and 
IBD in particular. The greatest reservoir of 
microorganisms in the body, the gut microbiota, 
coexists with its host in varying amounts 
throughout the gastrointestinal system (S. A. 
Ali, Ali, Rastogi, et al. 2023)(Kemenkes RI 
2020)(Caron, Neuville, and Peyrin-Biroulet 
2022). This community helps the host in several 
ways, such as by digesting substrates that the 
host's enzymes are unable to reach, boosting 
immunity, and inhibiting the proliferation of 
pathogenic microbes. Our understanding of the 
gut micro biota’s role in health has improved due 
to the extensive use of low-resolution surveys of 
the microbial community structure in the past 
and the renewed efforts using next-generation 
sequencing for a high-resolution description of 
composition, function, and ecology. This is 
necessary because studying disease-related 
dysbiosis requires an understanding of the gut 
microbiota. Numerous factors, including 
genetics, nutrition, age, pharmacological 
treatment, smoking, and perhaps many more, 
can influence the makeup of the microbial gut 
population. While it is yet unknown how 
important each of these elements is in relation to 
the illness state, some of them are connected to 
it either directly or indirectly (Sweta et al. 
2019)(Nishida et al. 2018)(Cai, Wang, and Li 
2021).  
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IBD is thought to impact 1.4 million people in 
the United States at this time, and its prevalence 
has significantly increased over the previous 
several decades. This has given rise to the theory 
that environmental variables are essential to the 
pathophysiology of IBD. The disparity between 
the prevalence of IBD in industrialized and non-
industrialized nations, as well as the increasing 
incidence of IBD in nations experiencing 
demographic and economic development, 
provide more evidence of the influence of the 
environment on the development of illness. 
Children who migrate from low-prevalence IBD 
nations to high-prevalence IBD countries face 
the same risk of getting IBD as their counterparts 
who have lived in high-prevalence IBD regions 
for many generations. Although more than 200 
genes have been found to be predisposing to 
IBD, monozygotic twin studies—which show 
that incomplete penetrance of gene 
abnormalities predisposing to IBD in the general 
population exists—and concordance of IBD 
among monozygotic twin pairs—further 
emphasize the critical role of environment in the 
pathogenesis of IBD (Pal et al. 2022)(Mandal 
and Vishvakarma 2023a)(Godala et al. 2022). 
According to current hypotheses of the 
pathophysiology of IBD, pathologic changes in 
the gut microbiota in genetically predisposed 
people cause an abnormal mucosal immune 
response, which in turn causes chronic intestinal 
inflammation. Intestinal "dysbiosis" refers to 
these pathologic changes in the makeup of gut 
microbes that are observed in IBD patients. 
Studies indicate that disruptions in the gut micro 
biome are not just a result of persistent 
inflammation, but also a critical component 
initiating inflammation in inflammatory bowel 
disease (IBD)(Shan, Lee, and Chang 
2022)(Antonelli et al. 2021). The intestinal 
micro biome is crucial to the pathogenesis of 
IBD, as evidenced by the following: 1) a 
dysbiosis typical of CD, UC, and pouchitis is 
frequently seen in patients; 2) fecal stream 
diversion reduces disease activity in CD while 
reinfusion of fecal contents causes recurrent 
inflammation; and 3) most genetic 
polymorphisms associated with IBD 

susceptibility are related to host mucosal barrier 
function and host–micro biome interactions. 
Depletion of commensal microbes can lead to 
impaired mucosal healing, chronic mucosal 
inflammation, and colitis; 6) germ-free animals 
do not develop colitis without the introduction of 
fecal bacteria to induce inflammation; and 5) 
antibiotics and probiotics have been 
demonstrated to be effective for the induction or 
maintenance of remission in IBD (S. Ali, Ali, 
Kondrapu, et al. 2023)(S. Ali, Ekbbal, Salar, et 
al. 2023)(Lewin et al. 2020). 
Many uncertainties remain, despite the fact that 
developments in bioinformatics, genomics, and 
experimental models of inflammatory bowel 
disease (IBD) have shown the ways in which 
environmental variables; including age, 
nutrition, and antibiotic exposure, contribute to 
the development of dysbiosis and abnormal gut 
microbial–host immunologic interactions. The 
objectives of the review that follows are to: 1) 
outline the elements that contribute to the 
formation of the intestinal micro biome; 2) 
delineate the characteristics of intestinal 
dysbiosis in IBD; and 3) investigate how 
existing understanding may facilitate the 
creation of therapeutic approaches through the 
use of the micro biome in the management of 
IBD (Ekbbal et al. 2023)(S. A. Ali, Ali, Jahan, et 
al. 2023)(Singh et al. 2022)(Dhaliwal et al. 
2021).  
Environmental Factors Impacting the 
Composition of the Micro biome 

Nutrition 
Dietary choice, which has been demonstrated to 
influence micro biome composition throughout 
mammalian history, is one of the most 
significant environmental influences 
determining microbial composition. When 
researching the function of the micro biome in 
disease, interactions between nutrition and 
bacteria must be taken into consideration, even 
if no particular diet has been demonstrated to 
directly cause, prevent, or treat IBD. Only a little 
amount of data has been collected on this subject 
in humans to date, most likely due to the 
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difficulties in establishing a large-scale 
controlled diet research. According to Wu et al., 
short-term fluctuations may not have a 
significant impact on the ratios of Bactericides, 
Prevotella, and Firmicutes over the long run. 
Furthermore, Zimmer et al. examined the effects 
of a strict vegan or vegetarian diet on the 
microbiota and discovered that while the overall 
bacterial load did not change, there was a 
notable decrease in the Bacteroides, 
Bifidobacterium, and Enterobacteriaceae 
species. Future research on the involvement of 
the micro biome in IBD should consider both 
short- and long-term dietary patterns, as the 
Enterobacteriaceae are among the taxa that are 
regularly observed to be elevated in individuals 
with IBD (see the paragraph that follows). 
Including such information will probably only 
be possible in a large cohort study due to the 
intricacy of food impacts (“Alopecia Areata” 
1995)(Jain et al. 2022)(Booth et al. 
2022)(Cavalcante et al. 2020).  
Age 
The distribution of IBD phenotypes shows age-
related heterogeneity, with three discrete phases 
of onset. The normal peak age of onset is 
between 15 and 30 years old; late-onset 
instances tend to occur around 60 years of age, 
while early-onset cases occur at or below 10 
years of age. Notably, throughout the last ten 
years, the incidence of the latter category has 
increased significantly. These phases line up 
with the times when the diversity and stability of 
the gut microbiota change. A low-complexity, 
low-stability micro biome characterizes early 
life (Keyashian et al. 2019). It is more erratic, 
contingent on the mode of birth, and subject to 
variations in response to illnesses, puberty, and 
dietary changes (such as moving from breast 
milk to solid meals). The microbial assemblage 
doesn't attain its maximum stability and 

complexity until maturity, at which point its 
resistance to disturbances improves. However, 
older participants (60 years of age or more) have 
shown decreasing stability. A separate function 
for the micro biome in disease beginning and 
progression should be taken into consideration 
in light of these differing features of the micro 
biome at the three different phases of illness 
development (Maimoona et al. 
2011)(Markowitz, Gurley, and Gurley 
2020)(Segura-Sampedro et al. 2022). 
Effects of diet and microbiota interactions on 
human health through metabolism 
Food particles that are not fully broken down in 
the small intestine, together with endogenous 
substances like digestive enzymes and lost 
epithelial cells and mucus, find their way into 
the colon where they are fermented by the 
colonic microbiota. These substances are 
converted by bacteria into a wide range of 
metabolites that are in close proximity to the 
cells of their host. These metabolites have the 
ability to impact the host's metabolic phenotype 
and hence the risk of illness. Proteins and 
undigested carbs make up the majority of the 
substrates available to the microbiota (Bischoff 
et al. 2023)(Li et al. 2019). A variety of 
metabolites, such as branched chain fatty acids 
(SCFA), ammonia, amines, phenolic 
compounds, and gases including hydrogen, 
methane, and hydrogen sulphide, are produced 
during the fermentation of these substrates. 
Furthermore, the gut microbiota has a role in 
vitamin synthesis, the conversion of prodrugs to 
their bioactive forms, the alteration of bile acids 
and xenobiotics, and the activation or 
inactivation of bioactive dietary components 
including isoflavanoids and plant lignans 
(Incognito et al. 2022)(Mandal and 
Vishvakarma 2023b).
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Table 1: The autoimmune and the intestinal microbiota 
Disease Microbiota status Disease impact 
Inflammatory bowel disease Germ free, antibiotics or probiotics No disease or reduced severity 
Spontaneous arthritis Germ free No disease 
Autoimmune arthritis Germ free No disease 
Autoimmune encephalomyelitis Germ free Weak severity 
Systemic lupus erythematosus Germ free No disease 
Type 1 diabetes Germ free No disease 
Spontaneous ankylosing 
enteropathy 

Germ free or probiotics No disease 

 
Inflammatory bowel disease and dysbiosis 
The two most common types of inflammatory 
bowel disease (IBD), which are marked by 
persistent, recurrent inflammation of the 
intestinal mucosa, are Crohn's disease (CD) and 
ulcerative colitis (UC). There is growing 
evidence that gut microbial dysbiosis plays a 
role in the pathogenesis of IBD, despite the fact 
the etiology of both disorders is unclear. Overall, 
patients show a decline in the functional 
diversity, stability, and microbial population of 
their gut microbiota, with a concurrent rise in 
facultative anaerobes such Enterobacteriaceae 
and a drop in some Firmicutes (Baldelli et al. 
2021)(Tamboli et al. 2004). There are also 
noticeable variations in the micro biome 
between CD and UC patients. Five bacterial 

species have been linked to the predominant 
dysbiosis in CD; changes in Faecalibacterium 
prausnitzii abundance have been linked to the 
extension of disease remission, and this 
bacterium has been shown to have therapeutic 
effects in colitis models in animals. On the other 
hand, Mycobacterium paratuberculosis and 
adherent-invasive E. coli have been linked to CD 
pathogenesis, albeit a causal connection has not 
yet been shown. In fact, it is still unknown 
whether intestinal microbial dysbiosis causes the 
inflammation associated with inflammatory 
bowel disease (IBD) or if it is just the outcome 
of an unbalanced GI tract environment (Gleeson, 
Fein, and Whitehead 2021)(Noolu, Heera Lal, 
and Pillai 2018).

 

 
Figure 1: Immune Response in Inflammatory Bowel Disease (IBD) 
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Dysbiosis and other GI tract conditions  

The intestinal microbiota has been linked to a 
number of additional (chronic) GI-related 
illnesses and disorders, including irritable bowel 
syndrome (IBS), celiac disease, and colorectal 
cancer (CRC), in addition to IBD, metabolic 
disorders, obesity, and type 2 diabetes. Though 
the alterations are not consistent, variations in 
the microbiota makeup of the various IBS 
subtypes have been reported when compared to 
healthy persons. Changes in the makeup of the 
microbiota have also been linked to celiac 
disease and colorectal cancer (CRC), with more 
variety and richness shown in comparison to 
control people. However, no clear pattern of 
alterations in the microbiota has been discovered 
in any of these disorders thus far. However, a 
new study on celiac disease has illuminated the 
relationship between host genetics and micro 
biome makeup and the development of the 
illness. The development of celiac disease is 
strongly associated with the expression of the 
leukocyte antigen DQ2. Before a disease 
manifests itself clinically, children with this 
haplotype have a different microbiota 
composition than non-HLA DQ2 people 
(Halpern et al. 2015)(Puvvada et al. 2012). 
Because some bacterial species are able to digest 
gliadin and may lessen its immunopathogenicity 
when consumed, celiac disease is caused by 
CD4 T-cell responsiveness to dietary gliadin. 
The microbiome in health: elements affecting 
the growth, modification, and preservation of 
structure and function 
The human body's largest and most varied 
microbial ecosystem is found in the gut. A small 
portion of the complexity of the intestinal micro 
biome, which consists of a wide variety of 
microbial genes and microbiota gene products, 
is made up of the intestinal microbiota, or 
population of microorganisms in the gut. In 
periods of optimal health, the gut microbiota 
collaborates with the host immune system to 
generate vitamins, inhibit the growth of 
pathogenic microorganisms, and aid in the 
breakdown of food components. Furthermore, 
the development of the enteric immune system 

and the regeneration of gut epithelial cells are 
facilitated by the micro biome. Throughout the 
gastrointestinal system, this varied community 
of bacteria, fungi, bacteriophages, and archaea 
live in colonies at different densities, with the 
colon having the maximum microbial density at 
1012 cells/g of luminal contents. There have been 
many and rather inconsistent attempts to define 
the microbial makeup of a "healthy" gut micro 
biome. With over 1000 possible bacterial 
species that may colonize the human intestines, 
the diversity and variety of the faecal 
microbiome make it challenging to define a 
"healthy" micro biome. Even though a person's 
micro biome might vary greatly, the 
Bacteroidetes and Firmicutes phyla account for 
the bulk of species (>90%). Over time, the gut 
microbiota's makeup shifts. The gut micro 
biome of an individual is more flexible 
throughout infancy and early childhood, 
becomes more stable and comparable to the 
general population during maturity, and then 
becomes less diverse as an individual ages. The 
gut microbiota is usually not very complex 
during infancy and is impacted by nutrition and 
delivery method. The makeup of the newborn 
intestinal microbiota is affected differently 
depending on the mode of delivery (vaginal vs 
caesarean), with the newborn gut being 
colonized by the vaginal and fecal flora in the 
case of vaginal birth and the newborn skin flora 
in the case of caesarean section birth. Caesarean 
sections were linked to a somewhat elevated risk 
of inflammatory bowel disease (IBD), according 
to a Danish cohort study of infants born between 
1973 and 2008. However, Bernstein et al. 
recently refuted this finding, noting that patients 
with IBD had no higher likelihood of having had 
a caesarean section than controls or their siblings 
without IBD (Mandal, Jaiswal, and Shiva 
2020)(Panthee et al. 2022)(Shreiner, Kao, and 
Young 2015)(Harding and Bishop 2022). 
Changes in the gut microbiota linked to the 
onset of IBD 
Although intestinal dysbiosis and IBD are 
unmistakably linked, no one bacterium or 
microbial milieu has been shown to be the cause. 
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By reducing or maybe gaining "pathobionts," 
intestinal dysbiosis may have a role in the 
pathophysiology of inflammatory bowel 
disease. The way that pathobionts differ from 
bacterial pathogens is that the former only turn 
pathogenic when exposed to a certain 
environmental stimuli in genetically 
predisposed people. Numerous studies have 
been able to detect intestinal dysbioses that are 
present in individuals with IBD thanks to recent 
advancements in genetic sequencing and 
functional microbial investigation. The findings 
of a generalized drop in biodiversity (alpha 
diversity) and a lower representation of many 
particular taxa, such as Firmicutes and 
Bacteroidetes, among persons with IBD are 
supported by similar themes across research, 
despite some relatively divergent results.10–16 
Furthermore, certain taxonomic changes, such 
as a relative rise in the number of 
Enterobacteriaceae, which includes 
Fusobacterium and Escherichia coli, have been 
linked to IBD. Patients who are newly diagnosed 
and have not started therapy offer a perfect 
human research group to evaluate the potentially 
pathogenic intestinal dysbioses associated with 
IBD. Remarkably, ileal and rectal biopsy 
samples showed lower number of Bacteroidales 
and Clostridium and increased abundance of 
Enterobacteriaceae, Pasteurellaceae, 
Veillonellaceae, and Fusobacteriaceae in a large 
cohort of newly diagnosed, treatment-naïve 
children with CD. Showed that individuals with 
active colonic inflammation (UC) and those with 
normal mucosa not only had different mucosa-

associated microorganisms, but also that there 
seemed to be a longitudinal fluctuation in 
mucosal bacterial populations in UC that was 
related to the severity of the disease (Ray and 
Longworth 2019)(Abdelkawi et al. 2023)(Haller 
2017). 
Furthermore, IBD-associated microbiota in 
individuals with UC appears to be stable during 
remission, and the composition of the fecal 
microbiota in active UC is constant across age, 
gender, and geographic location. While the 
particular function of fungus in the spread of 
inflammation in IBD has received less research, 
they are a common element of the gut micro 
biome. When compared to healthy controls, 
intestinal fungal communities in colonic and 
ileal biopsy samples exhibit more variety in CD. 
Five fungal taxa—Saccharomyces cerevisiae, 
Calvispora lusitaniae, Cyberlindnera jadinii, 
Candida albicans, and Kluyveromyces 
marxianus—have been linked to CD in pediatric 
patients. Furthermore, fungal microbiological 
elements are employed in the diagnosis and 
prognosis of CD; in particular, anti-
saccharomyces cerevisiae antibodies (ASCA) 
function as a serological marker for ileal CD by 
reacting with a polysaccharide found in the yeast 
cell wall. Serratia marcescens and E. coli 
abundance in biofilms, as well as ASCA titers, 
were shown to be connected with the higher 
abundance of Candida tropicalis in CD patients 
when compared to their unaffected relatives, 
according to a recent research.

 

 
Figure 2: Gut microbiota dysbiosis 
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Similar to fungi, bacteriophages are a poorly 
understood group within the gut micro biome. 
Compared to healthy controls, colonic mucosal 
biopsy samples from CD patients contained 
significantly more bacteriophage. However, 
further research is needed to have a better 
understanding of how alterations in these 
populations may lead to IBD because there is a 
relative lack of information regarding the 
functional involvement of fungi, viruses, and 
archaea in the gut micro biome (Ciocîrlan, 
Ciocîrlan, and Diculescu 2019)(Ng 2018)(M. et 
al. 2017).  
Environmental variables influencing the 
development of IBD and the gut micro biome 
Antibiotic exposure before the onset of IBD is 
linked to incident IBD, despite the fact that 
antibiotics may be helpful in cases with existing 
IBD, according to many researches. Children 
who were exposed to antibiotics had a higher 
relative risk of having IBD in a retrospective 
cohort of Danish children. Similarly, a Finnish 
study showed that the number of courses of 
antibiotics purchased starting at birth was 
associated with an increased risk of CD with a 
pediatric onset. An extensive retrospective 
cohort research conducted in the UK showed 
that an 84% relative increase in the incidence of 
inflammatory bowel disease (IBD) was linked to 
childhood antibiotic exposure, especially 
anaerobic antibiotics. A recent meta-analysis 
revealed that childhood antibiotic exposure was 
linked to an elevated risk of CD but not UC. 
Collectively, these data imply that early life and 
frequent antibiotic exposures may have long-
lasting, perhaps harmful impacts on the gut 
microbiota, which may aid in the etiology of 
inflammatory bowel disease (IBD). The fecal 
microbiota is significantly impacted by food, as 
was previously established. In light of this, 
several extensive longitudinal studies have 
shown a link between a diet high in fruits and 
vegetables and a lower risk of inflammatory 
bowel disease (IBD) and a diet heavy in animal 
fats and refined sugars that increases the risk of 
IBD. Furthermore, it has been shown that 
Western diets heavy in fat raise the risk of IBD; 

in particular, a high ratio of pro-inflammatory 
omega-6 fatty acids to anti-inflammatory 
omega-3 fatty acids has been linked to an 
increased prevalence of ulcerative colitis. A diet 
high in n-6 polyunsaturated fatty acids made 
colitis worse in rats and led to pro-inflammatory 
Enterobacteriaceae and Clostridia spp. being 
more abundant in the gut micro biome (2022 
2018)(M. et al. 2017)(Lu et al. 2023)(Suematsu, 
Shimomura, and Vaziri 2017).  
Utilizing the gut microbiota as a tool for 
diagnosis and treatment 
Prior research on the intestinal micro biome in 
health vs. illness concentrated on species 
characterization; however, developments in 
metagenomics and metabolomics have 
highlighted the significance of comprehending 
the functional characteristics of the intestinal 
micro biome in IBD. Such functional 
investigations have specifically shown 
variations between the state of IBD and health in 
the following areas: microbial adhesion and 
invasion, cell wall disintegration, 
transport/metabolism of carbohydrates and 
lipids, and generation of exotoxins. It is 
recommended to use the understanding of the 
functional role of the intestinal microbial 
community in health and illness to treat a sick 
micro biome by using food, probiotics, 
prebiotics, antibiotics, and/or fecal microbiota 
transplantation (FMT). Because diet has a major 
impact on the diversity and expansion of the gut 
micro biome, it has been thoroughly studied as a 
potential therapy for IBD. Research on the 
efficacy and microbiological changes associated 
with exclusive enteral nutrition (EEN) is likely 
the largest body of work on the application of 
food as a targeted therapy for IBD. Patients 
following the EEN diet are not allowed to eat at 
tables and must consume formula for all of their 
daily calorie needs. An EEN can be completed 
with entire, semi-elemental, or elemental protein 
formulations. Research based on metagenomics 
has demonstrated alterations in the gut 
microbiota before to and during EEN treatment. 
It has been shown that the micro biome can 
change as quickly as one week after EEN 
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introduction. Interestingly, the gut micro biomes 
of these individuals were not like those of 
healthy individuals. Gerasimidis et al. observed 
comparable outcomes in a prospective, case-
control study evaluating alterations in the 
intestinal microbial diversity and metabolic 
activity of 15 CD children treated with EEN. 
Early in the EEN treatment period, there was a 
loss in the variety of the fecal microbiota, which 
coincided with a decrease in the amounts of 
previously documented commensal bacteria. 
These results were linked to an improvement in 
clinical disease activity and a decrease in 
inflammatory markers (Brandon Brown et al. 
2021)(Pop et al. 2020)(Collij et al. 2021). 

CNS-related diseases and dysbiosis 
Additional intestinal illnesses, particularly those 
that might influence the "gutbrainaxis" and 
effect the central nervous system, behavior, and 
cognitive function, have also been linked to 
intestinal microbial dysbiosis. Numerous 
investigations have concentrated on the idea that 
gut microbiota might directly rewire the 
hypothalamic pituitaryadrenal (HPA) axis, a 
common route that is triggered by infections and 
disturbed by psychological stresses, to affect 
cognition and behavior. Enteric infections are 
known to induce anxiety, depression, and 
cognitive dysfunction; in contrast to 
conventionalized mice, germ-free mice, lacking 
an intestinal microbiota, exhibit changes in 
stress-responsively, central neurochemistry, and 
behavior suggestive of decreased anxiety. For 
instance, alterations in the expression of their 
receptors and the synthesis of neurotrophic 
factors and hormones have been linked to 
elevated anxiety-like behavior in germ-free 
mice. Campylobacter jejuni, a frequent cause of 
gastroenteritis, can produce brainstem activity 
(the nucleus tractus solitarius and lateral 
parabrachial nucleus) and anxiety-like behavior 
in pathogen-infected rats. Commensal bacteria 
may alter the structure of the brain via 
influencing GABA, which directly affects 
immunological and neurological receptors in the 
central nervous system (ENS and CNS). The 
primary inhibitory neurotransmitter in the 

central nervous system, GABA has a role in 
controlling both physiological and 
psychological functions. Anxiety and depression 
are associated with changes in the expression of 
the central GABA receptor. It is well recognized 
that the postnatal development of the enteric 
nervous system depends on the early microbial 
colonization of the digestive tract. Therefore, gut 
microbiota may affect how the central nervous 
system develops and functions. A model of 
maternal immune activation (MIA) mice, in 
which pregnant animals are given the viral 
mimetic ploy, show increased intestinal 
permeability and develop stereotypical 
abnormalities in behavior, social ability, and 
communication that resemble ASD. This model 
provides evidence of a potential causal role of 
the intestinal microbiota in the development of 
autism spectrum disorder (ASD) (Varesi et al. 
2022)(Collij et al. 2021)(Papaiakovou et al. 
2022)(Jiang et al. 2022). 
Future strategies include bacteriotherapy to 
restore the gut micro biome 
Determining the pathophysiology of IBD 
requires more than just defining the features of 
"disease" and "health" in the gut microbiota. 
Intestinal microbiota profiles have not proven 
helpful as a diagnostic test or biomarker for IBD 
to yet. More research is needed to determine 
whether features of the micro biome might be 
helpful in phenotyping the disease or forecasting 
treatment response. Determining the causal 
relationship between microbial alterations 
linked to IBD has shown to be difficult in several 
previous investigations. Furthermore, given the 
diversity of microbiological samples and 
significant clinical features of disease, such as 
disease phenotype, disease geography, and 
previous pharmaceutical exposures, meaningful 
meta-analysis to draw conclusions has been 
difficult(Axelrad et al. 2021)(Kho and Lal 
2018). Fortunately, there is potential to go 
beyond defining the phenotypic footprint of the 
micro biome in IBD and determine how the 
micro biome contributes to: 1) the onset and 
propagation of disease; and possibly more 
significantly, 2) how we may manipulate the 
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micro biome as a future treatment of IBD. This 
is made possible by evolving experimental 
technologies that aid in the functional 
characterization of the micro biome. The 
microbiota in sick or at-risk people can be 
greatly enhanced, maintained, or restored by 
manipulation (Stott et al. 2021)(Philips et al. 
2021)(Burgos et al. 2022)(Rosso et al. 2022). 
Determining what a "healthy" micro biome is 
during life is a crucial prerequisite for bacteria-
based therapy, also known as bacteriotherapy. 
This definition might vary depending on the 
population and the person. Further investigation 
is required to explore the variety of species and 
strains found in the GI tract, the diversity of 
microbial genes (micro biome), and the role 
these genes play in the GI tract during human 
development from conception to death! 
Probiotic-based therapeutic techniques and the 
more extreme and rudimentary strategy of 
wholesale microbiota replacement tactics based 
upon fecal transplantation have been utilized for 
ages, with varying degrees of effectiveness. 
Manipulating the gut microbiota to preserve 
health and treat disease is a supplement that goes 
into further depth on the application of these 
techniques(Petersen and Round 2014)(Abbas-
Egbariya et al. 2022). In order for 
bacterial/probiotic therapies to reach their full 
potential in the treatment and management of 
human health, it will be necessary to understand 
the molecular mechanisms of action of these and 
other more sophisticated approaches utilizing 
chemically defined bacterial products in the 
clinic, as well as the unique features of each host 
that require personalization of approach (Yu et 
al. 2023)(Zhao et al. 2022)(Clemente et al. 
2016)(Mayo-Martínez et al. 2021). 
Conclusion: 
In conclusion, while the connection between 
IBD and gut microbiota dysbiosis has been 
established, significant gaps in knowledge 
persist. Future research should focus on 
elucidating causal relationships, identifying 
microbial biomarkers, understanding functional 
interactions, and translating these findings into 
effective, personalized therapeutic strategies. A 

multidisciplinary approach integrating clinical, 
microbiological, and computational expertise is 
crucial to advance our understanding and 
improve outcomes for individuals affected by 
IBD. The intricate relationship between 
Inflammatory Bowel Disease and Gut 
Microbiota Dysbiosis has been extensively 
explored, shedding light on the pivotal role of 
the gut microbiome in maintaining intestinal 
homeostasis. The existing body of research 
strongly suggests that dysbiosis, characterized 
by an imbalance in the composition and function 
of the gut microbiota, plays a crucial role in the 
initiation and perpetuation of inflammatory 
responses in IBD. Current understanding 
emphasizes the multifactorial nature of IBD, 
with genetic, environmental, and microbial 
factors interplaying to influence disease 
susceptibility. The gut microbiota, acting as a 
dynamic ecosystem, modulates immune 
responses, maintains barrier integrity, and 
participates in metabolic processes crucial for 
overall gut health. Dysbiosis in IBD is 
associated with a reduced diversity of microbial 
species, alterations in microbial metabolites, and 
a shift towards pro-inflammatory microbial 
profiles. Therapeutic strategies targeting the gut 
microbiota, such as fecal microbiota 
transplantation, prebiotics, probiotics, and 
antibiotics, have shown promise in preclinical 
and clinical studies. However, the heterogeneity 
of IBD and the complex interactions within the 
gut microbiome highlight the need for 
personalized and precision medicine 
approaches. 
Future directions in this field involve deeper 
investigations into the specific microbial 
signatures associated with different subtypes of 
IBD, the development of innovative 
microbiome-targeted therapies, and the 
exploration of the gut-brain axis and its role in 
IBD pathogenesis. Integrating multi-omics 
approaches, including metagenomics, 
metatranscriptomics, and metabolomics, will 
enhance our understanding of the functional 
aspects of dysbiosis and guide the development 
of more targeted interventions. While significant 
strides have been made in unraveling the 
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intricate link between IBD and Gut Microbiota 
Dysbiosis, much remains to be explored. 
Continued research and collaboration between 
clinicians, microbiologists, and geneticists will 
pave the way for a deeper understanding of the 
causative factors and novel therapeutic avenues 
for IBD, ultimately improving the quality of life 
for those affected by this challenging condition. 
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