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Irritable Bowel Syndrome is an Inflammatory Illness That Affects the 
Intestines
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IBD refers to a set of inflammatory disorders of the colon and 
small intestine, the most common of which being Crohn's disease and 
ulcerative colitis. Crohn's disease affects the small and large intestines, 
as well as the mouth, oesophagus, stomach, and anus, whereas ulcerative 
colitis affects mostly the colon and rectum [1, 2, 3].

In dogs, IBD is assumed to be caused by a combination of host 
genetics, the intestinal milieu, environmental factors, and the immune 
system. However, there is a growing consensus that the term "chronic 
enteropathy" rather than "inflammatory bowel disease" should be 
used in dogs because the dogs' response to treatment differs from that 
of people. In contrast to humans with IBD, who frequently require 
immunosuppressive treatment, many dogs respond to merely dietary 
changes. When dietary adjustments are insufficient, some dogs may 
require immunosuppressive or antibiotic medication. After other 
diseases that might cause vomiting, diarrhoea, and abdominal pain in 
dogs have been ruled out, intestinal biopsies are frequently performed 
to determine what type of inflammation is present (lymphoplasmacytic, 
eosinophilic, or granulomatous). Low blood levels of cobalamin have 
been found to be a risk factor for bad outcomes in dogs [4, 5, 6]. 

Signs and symptoms
Despite the fact that Crohn's and UC are two completely distinct 

diseases, both can cause abdominal pain, diarrhoea, rectal bleeding, 
severe internal cramps/muscle spasms in the pelvic region, and weight 
loss. The most common extraintestinal consequence of inflammatory 
bowel disease is anaemia [7, 8]. Arthritis, pyoderma gangrenosum, 
primary sclerosing cholangitis, and non-thyroidal sickness syndrome 
are all associated symptoms or disorders (NTIS) [9]. There have also 
been links to deep vein thrombosis (DVT) [10] and bronchiolitis 
obliterans organising pneumonia (BOOP) [11]. The most common 
method of diagnosis is to examine inflammatory markers in the stool, 
followed by a colonoscopy and biopsy of pathological lesions. 

Causes
IBD is a complicated disease that results from the combination of 

environmental and genetic variables in the intestine, causing immune 
reactions and inflammation [1]. 

Diet

Increased intake of fruits and vegetables, reduced intake of 
processed meats and refined carbohydrates, and a preference for water 
for hydration were all linked to a lower risk of active IBD symptoms in 
a 2022 study, though increased intake of fruits and vegetables alone did 
not reduce the risk of Crohn's disease symptoms. 

Dietary trends have been linked to an increased risk of ulcerative 
colitis. Subjects in the highest tertile of the healthy eating pattern, in 
instance, had a 79% decreased incidence of ulcerative colitis. 

Gluten sensitivity is widespread in people with IBD, and it's 
linked to flare-ups. Gluten sensitivity was found in 23.6 percent of 
Crohn's disease patients and 27.3 percent of ulcerative colitis patients, 
respectively. 
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A high-protein diet, particularly animal protein, and/or a high-
sugar diet may increase the incidence of relapses and inflammatory 
bowel disease.

Microbiota

Alterations in the gut microbiome may lead to inflammatory gut 
disorders as a result of microbial symbiosis and immunity [12]. The 
biodiversity of commensal bacteria in IBD patients has been reported 
to be 30–50 percent lower, with declines in Firmicutes (specifically 
Lachnospiraceae) and Bacteroidetes. IBD-affected people are more 
likely than unaffected people to have been administered antibiotics in 
the 2–5 years leading up to their diagnosis, providing more evidence of 
the importance of gut flora in the pathogenesis of inflammatory bowel 
disease [13]. Environmental variables such as concentrated milk fats 
(a common ingredient in processed foods and confectionery) or oral 
drugs such as antibiotics and oral iron preparations can change enteral 
flora [14]. The mucosal microbiota in the large intestine of IBD patients 
with active inflammation was linked to host epigenome alterations that 
were pro-inflammatory [15] Large worldwide investigations, on the 
other hand, have failed to establish a single microbiological biomarker 
of IBD, indicating that it is not caused by a single microbe [16]. 

Intestinal barrier breach

The loss of intestinal epithelial integrity is a critical pathogenic 
factor in IBD. The innate immune system's dysfunction, which is 
caused by aberrant signalling through immune receptors known as 
toll-like receptors (TLRs), which initiates an immune response to 
molecules shared by various pathogens, promotes to acute and chronic 
inflammatory processes in IBD colitis and cancer.  Changes in the gut 
microbiota composition are a significant environmental element in the 
development of IBD. Damage to the intestinal epithelium is caused by 
changes in the intestinal microbiota, which trigger an inappropriate 
(uncontrolled) immune response. Breach of this crucial barrier (the 
intestinal epithelium) allows for more microbial invasion, which 
triggers more immunological responses. IBD is a complex disease that 
is exacerbated by an overactive immune response to gut microbiota, 
resulting in epithelial barrier dysfunction [17]. 

Genetics

For almost a century, scientists have known that IBD includes a 
genetic component [18]. Research of ethnic groupings (e.g., Ashkenazi 
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Jews, Irish), familial clustering, epidemiological studies, and twin 
studies have all added to our understanding of genetics. Understanding 
of the genetic underpinnings has greatly expanded with the advent of 
molecular genetics, particularly in the last decade [19].  NOD2 was 
the first gene to be identified to IBD in 2001. Since then, genome-wide 
association studies have added to our understanding of the disease's 
genetics and pathology. There are now over 200 single nucleotide 
polymorphisms (SNPs or "snips") that have been linked to IBD risk 
[20]. In 2012, one of the most comprehensive genetic studies of IBD was 
released. In Crohn's disease and ulcerative colitis, the study explained 
more variance than previously reported [19] The findings revealed 
that in inflammatory bowel illnesses, commensal microbiota are 
transformed in such a way that they act as pathogens. Other research 
suggests that mutations in IBD-associated genes may disrupt cellular 
activity and interactions with the microbiome, which are necessary for 
proper immune responses. MicroRNA dysregulation has been linked 
to IBD and the promotion of colorectal cancer in numerous studies.  A 
small group used IBD patient biopsy material to begin single-cell RNA 
sequencing analysis in the quest for therapeutic targets around 2020. 

References
1. Baumgart DC, Carding SR (2007) inflammatory bowel disease: cause and 

immunobiology. The Lancet 369(9573):1627-1640. 

2. Baumgart DC, Sandborn WJ (2007) Inflammatory bowel disease: clinical 
aspects and established and evolving therapies. The Lancet 369(9573):1641-
1657. 

3. Xavier RJ, Podolsky DK (2007) Unravelling the pathogenesis of inflammatory 
bowel disease. Nature 448(7152):427-434. 

4. Dandrieux JR (2016) inflammatory bowel disease versus chronic enteropathy 
in dogs: are they one and the same? J Small Anim Pract 57(11):589-599. 

5. Allenspach K, Wieland B, Gröne A, Gaschen F (2007) Chronic enteropathies 
in dogs: evaluation of risk factors for negative outcome. J Vet Intern Med 
21(4):700-708. 

6. Simpson KW, Jergens AE (2011) Pitfalls and progress in the diagnosis and 
management of canine inflammatory bowel disease. Veterinary Clinics: Small 
Animal Practice 41(2):381-398. 

7. Wang GF, Ren JA, Liu S, Chen J, Gu GS, et al. Clinical characteristics of non-
perianal fistulating Crohn's disease in China: a single-center experience of 184 
cases. Chinese medical journal. 2012 Jul 20;125(14):2405-10. 

8. Stein J, Hartmann F, Dignass AU (2010) Diagnosis and management of 
iron deficiency anemia in patients with IBD. Nat Rev Gastroenterol Hepatol 
7(11):599-610. 

9. Liu S, Ren J, Zhao Y, Han G, Hong Z, et al. (2013) Nonthyroidal illness 
syndrome: is it far away from Crohn’s disease? J Clin Gastroenterol 47(2):153-
159. 

10. Lu DG, Ji XQ, Liu X, Li HJ, Zhang CQ (2014) Pulmonary manifestations of 
Crohn’s disease. World J Gastroenterol: WJG 20(1):133. 

11. Mukhopadhya I, Hansen R, El-Omar EM, Hold GL (2012) IBD-what role do 
Proteobacteria play? Nat Rev Gastroenterol Hepatol 9(4):219-230. 

12. Aroniadis OC, Brandt LJ (2013) Fecal microbiota transplantation: past, present 
and future. Curr Opin Gastroenterol 29(1):79-84. 

13. Kotanko P, Carter M, Levin NW (2006) Intestinal bacterial microflora-a potential 
source of chronic inflammation in patients with chronic kidney disease. Nephrol 
Dial Transplant 21(8):2057-2060. 

14. Ryan FJ, Ahern AM, Fitzgerald RS, Laserna-Mendieta EJ, Power EM, et al. 
(2020) Colonic micro biota is associated with inflammation and host epigenomic 
alterations in inflammatory bowel disease. Nat Commun 11(1):1-2. 

15. Clooney AG, Eckenberger J, Laserna-Mendieta E, Sexton KA, Bernstein MT, et 
al. (2021) Ranking microbiome variance in inflammatory bowel disease: a large 
longitudinal intercontinental study. Gut. 70(3):499-510. 

16. Coskun M (2014) Intestinal epithelium in inflammatory bowel disease. Front 
Med 1:24. 

17. Ek WE, D’Amato M, Halfvarson J (2014) the history of genetics in inflammatory 
bowel disease. Annals of gastroenterology: quarterly publication of the Hellenic 
Society of Gastroenterology 27(4):294. 

18. Liu TC, Stappenbeck TS 92016) Genetics and pathogenesis of inflammatory 
bowel disease. Annu Rev Pathol.: Mech Dis 11:127-148. 

19. Ye BD, McGovern DP (2016) Genetic variation in IBD: progress, clues to 
pathogenesis and possible clinical utility. Expert Rev Clin Immunol 12(10):1091-
1107.             

20. Chu H, Khosravi A, Kusumawardhani IP, Kwon AH, Vasconcelos AC, et 
al. (2016) Gene-microbiota interactions contribute to the pathogenesis of 
inflammatory bowel disease. Science 352(6289):1116-1120.

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(07)60750-8/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(07)60750-8/fulltext
https://linkinghub.elsevier.com/retrieve/pii/S014067360760751X
https://linkinghub.elsevier.com/retrieve/pii/S014067360760751X
https://www.readcube.com/articles/10.1038/nature06005
https://www.readcube.com/articles/10.1038/nature06005
https://onlinelibrary.wiley.com/doi/abs/10.1111/jsap.12588
https://onlinelibrary.wiley.com/doi/abs/10.1111/jsap.12588
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1939-1676.2007.tb03011.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1939-1676.2007.tb03011.x
https://www.vetsmall.theclinics.com/article/S0195-5616(11)00022-2/fulltext
https://www.vetsmall.theclinics.com/article/S0195-5616(11)00022-2/fulltext
https://medcentral.net/doi/abs/10.3760/cma.j.issn.0366-6999.2012.14.001
https://medcentral.net/doi/abs/10.3760/cma.j.issn.0366-6999.2012.14.001
https://medcentral.net/doi/abs/10.3760/cma.j.issn.0366-6999.2012.14.001
https://www.ajmc.com/view/diagnosis-and-management-of-iron-deficiency-anemia-in-inflammatory-bowel-disease
https://www.ajmc.com/view/diagnosis-and-management-of-iron-deficiency-anemia-in-inflammatory-bowel-disease
https://journals.lww.com/jcge/Abstract/2013/02000/Nonthyroidal_Illness_Syndrome__Is_It_Far_Away_From.15.aspx
https://journals.lww.com/jcge/Abstract/2013/02000/Nonthyroidal_Illness_Syndrome__Is_It_Far_Away_From.15.aspx
https://www.wjgnet.com/1007-9327/full/v20/i1/133.htm
https://www.wjgnet.com/1007-9327/full/v20/i1/133.htm
https://www.nature.com/articles/nrgastro.2012.14
https://www.nature.com/articles/nrgastro.2012.14
https://journals.lww.com/co-gastroenterology/Fulltext/2013/01000/Fecal_microbiota_transplantation__past,_present.14.aspx
https://journals.lww.com/co-gastroenterology/Fulltext/2013/01000/Fecal_microbiota_transplantation__past,_present.14.aspx
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.503.8229&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.503.8229&rep=rep1&type=pdf
https://www.nature.com/articles/s41467-020-15342-5#citeas
https://www.nature.com/articles/s41467-020-15342-5#citeas
https://gut.bmj.com/content/70/3/499.abstract
https://gut.bmj.com/content/70/3/499.abstract
https://www.frontiersin.org/articles/10.3389/fmed.2014.00024/full
http://www.annalsgastro.gr/files/journals/1/earlyview/2014/ev-08-2014-02-AG1992.pdf
http://www.annalsgastro.gr/files/journals/1/earlyview/2014/ev-08-2014-02-AG1992.pdf
https://www.annualreviews.org/doi/abs/10.1146/annurev-pathol-012615-044152
https://www.annualreviews.org/doi/abs/10.1146/annurev-pathol-012615-044152
https://www.tandfonline.com/doi/abs/10.1080/1744666X.2016.1184972?journalCode=ierm20
https://www.tandfonline.com/doi/abs/10.1080/1744666X.2016.1184972?journalCode=ierm20
https://www.science.org/doi/10.1126/science.aad9948
https://www.science.org/doi/10.1126/science.aad9948

	Title

