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MICROBIAL PATHOGENESIS OF ULCERATIVE 

COLITIS 
 

Abstract 

 

 Global increase in inflammatory 

bowel disease (IBD) may be due to alteration 

of gut microbiota, changing environmental 

pattern and its impact, role of genetics and 

immune response towards foreign bodies. 

Ulcerative colitis (UC) may be a chronic 

illness that includes perennial inflammation 

of the colonic mucous membrane. UC is an 

inflammatory gastrointestinal disease usually 

associated with the inner lining of large 

intestine due to microbial dysbiosis, 

including bacteria, viruses and fungi. Several 

major factors are responsible for inducing gut 

dysbiosis, immune dysregulation which 

exaggerate the severity of infection. The 

therapeutic approach of probiotics, prebiotics 

and antibiotics will be beneficial for the 

efficacious microbiome manipulation in 

ulcerative colitis. The treatment goal is to 

induce a steroid-free recurrence also to 

prevent complications of the disease at the 

same time. The treatment depends on the 

level of severity, localization and the course 

of the disease. Aminosalicylic acid (5-ASA) 

compounds are used as first line of treatment. 

More severe disease should be treated with 

oral and local application of amino salicylic 

acid compound; immune modulators and 

steroidal therapy has been proved more 

efficacious.  
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I. INTRODUCTION 

 

 Inflammatory bowel disease (IBD) is an inflammatory gastrointestinal tract disease 

and can be classified into two main clinical phenomenon namely Crohn’s disease (CD) and 

ulcerative colitis (UC).Inappropriate immune response to gut microbes in a genetically 

susceptible host is one of the important causes. Uncontrolled inflammation of the colon in 

ulcerative colitis is has been noticed, it is a chronic and recurrent disease. The innermost 

lining of large intestine (colon) and rectum are mainly affected by it and spread from the 

distal to the proximal colonic segments, the rectum is generally affected and get inflamed 

easily. In this chapter, we will discuss several factors responsible for the development of UC, 

its clinical manifestations, pathogenic role of gut microbiome, and immune dysregulation. 

Intestinal epithelial cells are mainly the target site of the UC in contrast, granulomatous 

cellular infiltration observed in Crohn’s diseases. Ulcerative colitis can be complicated and 

sometimes may become fatal, if it remained undiagnosed or left untreated. The 

gastrointestinal tract is oftenly loaded with large number of the microbiome, which is 

responsible for maintaining gut homeostasis and act as a digestive organ, regulates the 

immune system, and a guardian of harmful infections[1]. In UC patients, many alterations 

(dysbiosis) have been found in the gut microbial profile including a decrease in diversity, of 

Bacteroides, Firmicutes, Clostridia,Bifidobacterium and Lactobacillus an increase in class of 

Gammaproteobacteria especially E. coli and Fusobacterium [2]. The different intestinal floras 

have their own role in maintaining gut environment, few microbiome along with its role are 

enlisted in Table 1 

 

Table 1: List of enteric bacteria and their role to intestinal  

Inflammation in Ulcerative Colitis. 

 

Role in Ulcerative Colitis Bacterial species 

 Initiating agents of inflammation Campylobacter spp.  

Salmonella spp.  

Shigella spp. 

Proinflammation Campylobacter spp. 

Escherichia coli  

Rhodococcus spp.  

Stenotrophomonas spp. 

EnterohepaticHelicobacter  

Bacteroides ovatus 

Fusobacterium varium 

Bacteria secreting anti-

inflammatory factors 

Bacteroides spp.  

Firmicutes 

Faecalibacterium prausnitzii 

Lactobacillus spp.  

 

 

1. Symptoms: Diarrhoea is one of the most common symptoms of ulcerative colitis often 

streaked with blood or pus, occasionally cramping and pain in abdomen, rectal bleeding 
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(stool with blood)frequent urge to defecate. Other symptoms may include fever, anaemia, 

weight loss and fatigue. 

 

2. Classification of Ulcerative colitis: Ulcerative colitis has been classified on the basis of 

severity, location and extent of the disease. 

  

 Classification on the basis of location: The rectum and sigmoid are the distal 

segments of the large bowel which is generally affected in UC. Considering its 

location it can be classified, into following three groups known as Montreal 

Classification(Table 2) 

 

Table 2: Montreal Classification (2006) 

 

Ulcerative colitis Montreal  Classification Symptoms 

E 1 – Proctitis 

 

 

E 2 – Left Sided 

Colitis  

 

 

 

 

E 3 – Pancolitis 

(Extensive colitis) 

 

 

Inflammation confined to the 

rectum. 

 

Inflammation extending from the 

rectum through the sigmoid and 

descending colon and left colon. 

 

 

 

Entire colon get affected 

(proximal to the splenic angle) 

Rectal bleeding 

 

 

Bloody diarrhoea, 

abdominal cramp and 

pain on the left side 

 

 

Severe bloody 

diarrhoea, abdominal 

cramps, pain and 

fatigue with 

significant weight loss 

 

 Classification on the basis of severity 

 

            On the basis of severity level it can be classified accordingly [2] 

 

 Remission (S0)-less than 3 stools per day with the presence of blood, with 

increased urge to defecate. 

 

 Mild (S1) –passage of stool up to 4 per day streaked with blood, with no change 

observed in body temperature and heart rate. 

 

 Moderate (S2) - at least 4 - 6 bloody stools per day, with no systemic 

involvement. 

 

 Severe (S3) –passage of more than 6 bloody stools per day, with systemic 

involvement ( with higher body temperature, heart rate above 90/min, decreased 

hemoglobin concentration lower than 10.5 g/dL, or ESR higher than 30 mm/h). 
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3. Pathogenesis: The pathogenesis of ulcerative colitis, involves multitude of factors such 

as imbalance and abnormal gut microbiota, deregulation of immune response, importance 

of external stimuli, imbalance diet and exaggeration of inflammation by certain food 

material has centered role in disease pathogenesis. 

 

 Dysbiosis in Ulcerative Colitis : Dysbiosis, defined as imbalance in the gut 

microbiome community, is one of the major contributing factors to intestinal 

inflammation. The most common bacterial pathogen responsible to cause enteric 

infection is Campylobacter spp., followed by enteric bacteria i.e, Salmonella spp. and 

Shigella spp. [3, 4].The four major phyla comprising the human gut microbiota. The 

most dominating Firmicutes phyla  composed of Clostridium XIV and IV groups 

then, Bacteroidetes  phyla having Bacteroides, followed by the Proteobacteria 

including Campylobacter, Salmonella, Shigella etc. and phyla Actinobacteria are 

Gram positive bacteria with extensive mycelial like growth that is Actinomycetales[5, 

6]. Campylobacter ureolyticus and Campylobacter jejuni both the species helps in 

facilitating, internalization and migration of commensal like noninvasive Escherichia 

coli strains and forms the basis to create equilibrium in gut microbiota[7, 

8].Campylobacter spp. may involve in inducing inflammatory cascade with frequent 

occurrence of acute gastroenteritis is at early stage.To maintain the intestinal innate 

and adaptive immune response the colonic microflora plays several major roles like 

providing short chain fatty acids and the synthesis of essential vitamins B and K [9], 

in return host provide residence and nutrient rich environment to these bacteria [10]. 

This shift in gut microbiota, known as dysbiosis and it is important to cause ulcerative 

colitis. 

 

 Gut Microbiota: Bacterial microbiota, the most widely studied component of the 

gut environ, which inhabit its host in variable concentrations. The gut microbiome 

performs several important functions in the host, it acts as an organ to educate the 

immune system[11], secreting beneficial enzymes for digestion of complex 

substrate into simpler one, to make it more accessible for the host [12], and 

supressing noxious microorganisms [13]. The phyla Firmicutes, Bacteroidetes, 

Actinobacteria, Fusobacteria and Verrucomicrobia are the predominant 

constituents in the healthy gut microbiota [14]. There are number of factors have 

been shown to weaken the normal gut microbiota functioning including age, 

genetic make-up, food habit, living standard and drugs [15-17]. Fusobacterium 

the most common obligate anaerobic bacteria colonizes both the buccal cavity and 

the gut and it has been found abundantly in  mucosa of ulcerative colitis as 

compared to healthy controls [18].  Fusobacterium spp. found in colorectal 

tumour than in adjacent normal tissues [19-21].Lactobacillus, Bifidobacterium, 

and Faecalibacterium, belongs to the genera of bacterial community which are 

known for its protective functioning to prevent the host from mucosal 

inflammation via several mechanisms, down-regulation of cytokine causing 

inflammation and the stimulation of the anti-inflammatory cytokine IL-10, 

Faecalibacterium prausnitzii itself has an anti-inflammatory property [22-23]. In 

addition, little variation in the diversity of gut microbiota the alteration of 

intestinal mucosal immune response can be seen. Many bacterial communities 

shown that are (Clostridium and Bacteroides spp.) responsible for inducing the 

expansion of regulatory Tcells (Treg) and cause alleviation of inflammation [24] 
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Alteration inmicrobiota is responsible for changing the gut equilibria and respond 

accordingly to invading pathogen.(Table 3) 

 

Helicobacter pylori are a microaerophillic, spiral shaped Gram-negative 

bacillus. The microaerobic metabolism, its anti-acid activity and specific motility 

helps to colonize the bacteria in gastric mucosa[25]. The mechanism of action of 

H. Pylori includes secretion of several cytotoxins and other virulence factors to 

induce the inflammatory response by TH1. H. pylori produces cytotoxin 

associated gene A antigen (CagA) which act as a strong virulent factor in 

progression of diseases one of the potent carcinogenic factor causing gastric 

cancer if the strain carrying CagA positive gene. Other cytotoxin produce by H. 

pylori known as vacuolating cytotoxin (VacA) which stimulates the signalling 

pathways. Once the H. pylori has been eradicated from the gastric mucosa the 

inflammatory response gets slower down. [26]. 

 

On contrary to this, animal experiments and epidemiologic studies 

[27] found that H. pylori infection is inversely related to the progression of the 

disease, this correlation suggesting that as the H. pylori colonizing itself might 

induce some protective sheath to gut environment by suppressing inflammatory 

responses and inducing systemic immunity. Eradication of H. pylori the most 

important organism to cause peptic ulcer has increased the incidence of 

inflammatory bowel diseases[28]. The mechanism to provide the shielding 

environment of Helicobacter species on inflammatory bowel diseases will be 

helpful to manage the infection and can provide platform for disease prevention 

and treatment. E.coli makes the the conversion of dendritic cells (DCs) into 

mature DCs so that these cells can express high levels of MHC II, CD80, CD86, 

and CD40 to produce numerous pro-inflammatory factors, such as IL-12, IL-1β, 

IL-6, and IL-23, in contrast to H. pylori stimulated DCs which retain a semi-

mature structure with low production of  MHC II and reduced level of pro-

inflammatory factors, while increased levels of IL-10, TGF-β, and IL-18  causes 

the differentiation of immunosuppressive regulatory T cells (Tregs rather than 

differentiating into Th1 or Th17 cells from naive Th0 cells) Thus,Tregs inhibit the 

transformation of Th0 and maintaining the immature status of DCs under the 

influence of IL-10 and TGF-β secretion. Through lymphocyte recirculation 

mechanisms, Tregs produced in the gastric mucosa and induces as 

immunoregulatory effect systemically and influences the pathogenesis of 

inflammatory bowel diseases[29](Figure 1) 

 

 Fungal Microbiota (Mycobiota): Fungi constitute the major portion in humans at 

different body sites[30]. Most predominating fungal infections  caused by  

different Candida species then, Histoplasma capsulatum found exclusively in 

most studies followed by Pneumocystis jirovecii , and Cryptococcus 

neoformans [31,32].  Candida, Saccharomyces and Cladosporium species are the 

most predominating genera, in healthy person [33]. Taxa belongs to 

Basidiomycota, Ascomycota, and Candida albicans have a significant role in 

increasing inflammatory bowel diseases, whereas in mucosa of healthy individual 

Saccharomycetes and Tremellomycetes classes, are found in abundant [34, 35]. 

The innate immune response are induced by many components like glycoprotein 
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cell wall of fungi (chitin, β-glucans), through lectin receptor such as dectin-1, 

components of the complement system Toll-like receptors(TLR2 and 

TLR4).These compounds get activated and expedite downstream immune 

cascades  by engaging different molecules such as interleukins, neuclear factors 

and other adapter proteins involve in assembly of multifunctional signalling 

complexes like CARD9 (Caspase recruitment domain-containing protein 9), IL-17 

and IL-22, ITAM (Immunoreceptor Tyrosine-based Activation Motif) [36]. The 

intestinal epithelial cells which act as a barrier to prevent from foreign bodies 

loses its integrity on prolonged inflammation along with the disruption of tight 

junction (TJ).Therefore, foreign invaders and pathogens can easily penetrate the 

mucosal barrier and activates the inflammatory response by several Pattern 

Recognition Receptor like Toll Like Receptors and Dectin-1 [37- 38]. 

 

 Viral Microbiota (Virobiota): Virobiota comprises both eukaryotic viruses as 

well as bacteriophages.  In healthy individuals the gut virome is mainly 

predominated by the bacteriophages ds-DNA Caudovirales and ss-DNA 

Microviridae. Under stress Bacteriophages, infect their bacterial hosts and kill 

other bacteria by newly formed progenies [39-42] As a result, the major 

proportion of bacteriophages community get altered and disrupt the ecology of gut 

microbiota where bacterial diversity are vastly dependent on it [43] also causes  

disturbances in the horizontal transfer of genetic elements and resistant gene 

between bacterial populations.  

 

 
 

Figure 1: Protective effect of Helicobacter pylori infection by inducing Dendritic cells (DCs) 

and immunosuppressive T regulatory (Tregs) 

 

The stimulation of DCs with semi-mature structure with low production of 

immunoregulators and decreased  level of  pro-inflammatory factors, which is 

required for the differentiation of regulatory T cells (Tregs) rather than 
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differentiating into Th1 or Th17 cells from naive Th0 cells. Thus, Tregs inhibit the 

transformation of Th0 and maintaining the immature status of DCs by direct 

contact and IL-10 and TGF-β secretion and exerts a systematic immunoregulators 

effect that influences the pathogenesis of inflammatory bowel diseases (Picture 

courtesy Yu et al. [29] 

 

[44-46]. Thus bacteriophages bring the alteration in gut microbiome and 

can also induce humoral immune responses [47]. Thus, bacteriophages plays 

important role as immune ligands and also boost host immunity as well as 

inflammation. Intestinal abnormalities get ameliorated by viruses, such as 

Norovirus, that can affect the functioning and beneficial effect of commensal 

bacteria [48]. Viruses attached to the mucosa could protect the epithelium against 

bacterial invasion,by binding through the immunoglobulin like protein on the 

phage capsid and mucin glycoproteins on the mucosal surface [49].  

 

Table 3: Difference in gut microbiota in UC compared to healthy individuals 
 

 Lower in number in 

Ulcerative colitis  

Higher in number in 

Ulcerative colitis 

Microbial 

Communities 

1. Bifidobacterium spp. 

2. Clostridium  spp. 

3. Bacteroides spp. 

4. Saccharomyces cerevisiae 

5. Faecalibacterium 

prausnitzii 

6. Fusobacterium spp. 

7. Roseburia spp. 

8. Suterella spp. 

 

 

1. Proteobacteria spp. 

2. Escherichia coli, 

3. Pasteurellaceae 

4. Veillonellaceae 

5. Ruminococcus gnavusa 

6. Pasteurellaceae 

7. Veillonellaceae 

8. Caudovirales 

9. Clavisporalusitaniae 

10. Candida albicans 

11. Candida tropicalis 

 

 

The combinatorial effect of susceptible gene of gut Norovirus infection led 

to the manifestation of the disease, suggesting its role in  pathogenesis and/or 

progression of the disease. Gut viruses provides protection synergistically by the 

Toll like receptors to the gut environment(TLR3 and TLR7).  It has been observed 

that if the patient carrying mutation in both the TLRs the rate of hospitalization 

get increased in comparison with UC patient without mutations [50]. 

 

 Helminths: Helminths, the worm like parasites, inhabit the gastrointestinal tract. 

The changing pattern of environment and  living standard, has drastically reduced  

the exposure to Helminths during early childhood thus, causing least number of 

individuals getting  infected by parasites in twenty first century[51]. Lack of 

Helminths is associated with inflammatory bowel diseases, as they are important 

immune-regulatory component known to prevent the host from infection. [52-54]. 

Production of mucus and water secretion get increases into the gut lumen under 

the influence of Helminths[55-56].The efficacy of Trichiuris suis or pig whip 
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worm often shown in patients with ulcerative colitis[57-60].The mechanism of 

protection provided by Helminths includes the induction of dendritic cells, which 

controls the growth of regulatory T cell (Treg cell) and production of anti-

inflammatory IL-10 it also promotes the growth of IL4-producing, Th2 cells, Th2 

cells induced by worm have the capacity to produce cytokines for disease control. 

Thus,the re-infection can be greatly reduced through the induction of regulatory T 

cells which has been activated by stimulation of Th2 response, [61,62].There are 

certain important parasites available which can produce disease preventing factors 

such as Necator americanus [63] or Trichurisuis, Trichuris muris, Trichuris 

trichiura ova  [64,65] and Heligmosomoides polygyrus bakeri [66]. 

 

 ImmuneDysregulation: Despite of having complicated etiology of ulcerative colitis, 

several studies have illustrated that certain cytokines and chemokine has 

immunoregulatory role and initiates the inflammation of bowel and causes excessive 

destruction of the colon tissues. In stable environment, gut microbes produce an 

immune tolerance  in the host, while having inflammation like UC, antigens from gut 

microbiome activate certain pro-inflammatory components like Th1 and Th17 cells, 

causes increased penetration by persisting microbes in colon [68](Figure 2)Th1 

mediated immune response characterizes the inflammatory infiltration and leads to 

tissue injury, whereas Th2 mediated immune response are anti-inflammatory in action 

[67].This mucosal injury end up in intake of microbial antigens,Toll Like Receptor 

substrate, and microbes that bolster the immune responses to initiate the 

inflammation[66]. 

 

 Cytokines: Cytokines stimulates immune cells and causes the progression of the 

disease. For example, interleukin belongs to the family of cytokine has its own 

role in the pathogenesis of ulcerative colitis,  IL-1β promotes inflammation and 

active IL-1β express itself in mucosa of colon.[69-70]  Due to the impact of Th2 

response member of IL-1 family which is IL-33 promote the mucus secretion to 

protect the epithelium and also helps in up-regulation of the expression of IL-5 

and IL-13 takes place.[71] Increased expression of IL-33 and its receptor ST2 

found in patient with UC [72,73].There is evidence of response of IL-6, that may 

activates Signal Transducer and Activator of Transcription3 (STAT3), marked 

increased in the production of IL-6 and its soluble IL-6 receptor also act as 

carcinogen of colorectal cancer related to ulcerative colitis. [74-76] other 

important factor belongs to cytokine i.e, Tumour necrosis factor α (TNF-α) plays a 

significant role in pathogenesis, because it increase the expression of IL-1β, IL-6, 

and IL-33. [77-78] The TNF-α level are correlated clinically with the intensity of 

ulcerative colitis[79]. Transforming growth factor β (TGF-β) has dual role in the 

pathogenesis of bowel diseases. It causes destruction of epithelial cells and 

stimulation of fibrosis and also induces tolerance and homeostasis [80].In 

mononuclear cells, the increased level of TGF-β1 found in lamina propria of 

ulcerative colitis, which is unlikely to Crohn’s disease where decreased level of 

TGF-β1 is found [81]. TGF-α and TGF-β both are having opposite response 

where former enhances the severity of the diseases while later helps in reducing 

the intestinal inflammation by increased expression of IL-33 [82].Pro-

inflammatory cytokine IL-17 activates the STAT3 pathways along with IL-6 and 

stimulates chronic inflammatory immune response   [83-85]. 
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Figure 2: Alteration in Gut microbiota and immune responses in Ulcerative colitis. 

 

  Microbial dysbiosis causes tissue destruction by excessive production of IL17 

by Th17 cells and Th1 response, by activated dendritic cells, whereas in healthy 

individuals the maintenance of mucosal homeostasis and differentiation of regulatory 

T cells (Treg)is controlled by TGF-β and IL10  it also pave the way to immune 

tolerance (Picture courtesy- Zuo T et al. [68]) 

 

 Chemokine: The increased production of IL-8 is found in tissues of ulcerative 

colitis patients in comparison to normal individuals. It acts as a leucocyte chemo-

attractant that induces the migration of neutrophils to the site of inflammation. 

[86]. 

 

 Th17 cells: Th17 cells are actively involved in pathogenesis of ulcerative 

colitis,[87] by producing the strong pro-inflammatory IL-17. Several studies have 

revealed that there is increased expression of IL-17and IL-17A and IL-7F found in 

the mucosa of patients of ulcerative colitis [85,88]It is documented well that 

increased expression of IL-7 has observed in inflamed colon [89](Figure 3 A & 

B). Thus, the current focus based on the theory of blocking IL-17A and IL-17F in 

treating Inflammatory Bowel Diseases concentrating[90]. 
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Figure 3 B: Difference in Histology of colon tissue from healthy and ulcerative colitis-  a) 

colon tissue in healthy individual b) interleukin 17 (IL-17) expression in colon tissue from 

UC patient. (Picture courtesy- Lee et al. [89]) 

 

 Treg Cells (Regulatory T cells): Regulatory T cells (Treg) are mainly associated 

with the pathogenesis of inflammatory bowel diseases, in ulcerative colitis the 

immune response is mediated by stimulated T-cell[91]. Cellular immune 

homeostasis is maintained by Treg cells, it establishes the inflammatory response 

to foreign invaders or non-pathogenic antigens such as commensal bacteria. The 

differentiation of Treg cells are dependent on several factors like cluster of 

differentiation (CDs) and interleukin like CD25 and IL-10 thus, alteration in 

components of these genes making them to deviate from proper functioning of 

Treg cell, so that poorly performing Treg cells induces inflammatory disorder. 

Moreover, individual lacking receptor of IL-10 on Treg cells are more susceptible 

to colitis and intestinal inflammation [92-94]. 

 

 Diet and the Gut microbiome: Gut microbiota largely depend on the diet we intake 

and influence the environment of the gut [95].Diet (junk food, rich diet) predisposes 

the individuals to diseases and making them more prone to diseases like inflammatory 

bowel diseases, high blood sugar, increase in weight (obesity), hypercholesterolemia, 

and cardiovascular disease [96-97] and is associated with a decreased ratio of 
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commensal bacteria like Bacteroides and Firmicutes and making them more 

susceptible to an increased invasive E. coli infection [98].  Consumption of pineapple 

and coffee products has increased incidence of ulcerative colitis [99].Low fiber diet is 

very much responsible in causing depletion of normal commensal bacteria, this  

brings the change in proportion of microbial ecosystem  and gradually become 

aggressive and irreversible  over the generation [98], these data imply that improper 

balanced diet causes the microbial dysbiosis. In humans,high consumption of 

carbohydrate rich diet causes the abundance of Candida spp., but no effect has been 

noticed with diet high in protein, fatty acids and amino acids [33].However, lesser 

number of Candida spp. has been found in fecal samples of those subjects consuming 

animal-based diet rather than plant-based diet, thus the variation in Candida spp. 

depends on our food we take [100].Overall, what we consume has an impact on the 

gut microbiota. However, data shows the strong association of diet with the microbial 

dysbiosis but still mechanistic study are much needed. 

 

4. Diagnosis: Ulcerative colitis can be diagnosed in one or several ways according to the 

severity and extent of the disease. 

 

 Blood tests 

 Stool sample- Increased number of White blood cells (WBC) is indicative of 

ulcerative colitis. 

 Colonoscopy- It is a flexible tube with attached camera inserted though the anus into 

the colon to get small samples of tissue (biopsy) for laboratory analysis and may also 

give visual image of any ulceration. It is used to examine the whole picture of colon. 

 Flexible sigmoidoscopy- A slender flexible tube inserted into the colon, unlike the 

colonoscopy it allows the examination of only distal part of colon. 

 X-ray - whole abdomen X-ray is required to find any perforation or severe 

complication in the colon. 

 CT scan- A CT scan has been emerged as one of the important tool to examine the 

abdomen or pelvis to reveal the complications and extent of severity of colon. 

 Computerized tomography (CT) and magnetic resonance (MR) enterography- These 

are considered as non-invasive test includes examination of colon by CT. The 

sensitivity rate of these tests is higher than the conventional imaging test in locating 

the site of inflammation within the gut. 

 

5. Treatment: Treatment of ulcerative colitis includes the therapy by aminosalycylate 

compound as first line drug, as a second line drug corticosteroid therapy included to 

induce the remission. Excessive and long term use of steroids causes toxicity. The 

patients with refractory diseases or those who remains unresponsive for the first or second 

line therapy the immunomodulators are recommended which acts by suppressing the 

immune response [101]. 
 

6. 15-Aminosalicylate(5-ASA): Mesalamine also called as 5-aminosalicylate (5-ASA), the 

first-line therapy for ulcerative colitis. It is helpful in achieving and maintaining the 

remission. The mechanism of functioning of 5-ASA is not well understood, it is believed 

that it function by blocking the transcription factors directly within the colonic mucosa so 

that it inhibit the inflammatory mediators [102].It has found that it may activate the 

nuclear Peroxisome proliferator-activated receptor (PPAR) [103] and act topically on the 
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mucosa to reduce inflammation. Rectal therapy includes the direct delivery of 5-ASA to 

the rectum and colon, while oral therapy, the drug are prevented from being absorbed 

systemically by coating systems which delayed the release of active drug to reach the 

siteof inflammation. The amount of mesalamine at the site of inflammation is directly 

correlated to achieve the remission. Other medications with similar properties include 

sulfasalazine (Azulfidine), mesalamine, balsalazide, andolsalazine. Route of 

administration (mouth or enema)is entirely dependent on the area of affected colon. 

 

 Corticosteroid Drugs: Prednisone and budesonide are generally most common 

corticosteroid used to treat the moderate to severe UC. Due to its side effect, 

clinicians are reluctant of recommending it. In cases of refractoriness 

(unresponsiveness to treatment) immunomodulators (aza-thioprine, 6-mercaptopurine) 

can be another option[104]. 

 

 Immunomodulators Drugs: An Immunomodulator drug reduces inflammation by 

repressing the immune response.  Azathioprine, to facitinib, cyclosporine are few of 

the important immunomodulators or immunosuppressant used in clinical practice. Its 

acts by inhibiting thepurine formation thus, the synthesis of DNA and RNA get 

affected. Lesser number of geneticmaterial in proliferating cells like T and B cells, 

thus causing immunosuppression.[105-106]. 

 

7. Antibiotics, Probiotics and Prebiotics: Antibiotics, probiotics and prebiotics have 

shown promise in treating inflammatory bowel diseases with varying results. 

Combinations therapy of antibiotics found useful and improved the outcome [107-108] 

but, it may induce antibiotic resistance in gut microbes. The probiotic combination 

(aprobiotic prepared by including several species of lyophilised bacterial species like 

Lactobacillus casei, Lactobacillus delbrueckii sub spp. Bulgaricus, Lactobacillusa 

cidophilus, Lactobacillus plantarum, Bifidobacterium longum, Bifidobacterium infantis, 

Bifidobacterium breve, and Streptococcus salivarius subsp. Thermophiles) may have 

shown marked effect in clinical severity [109]. Faecalibacterium prausnitzii having 

tendency to produce barrier-enhancing and immunosuppressive SCFAs (Short Chain 

Fatty Acids) stimulating regulatory T cell to produce IL-10 thereby inhibiting 

exaggerated immune responses. F. prausnitzii, Clostridia spp., and Bacteroides. Fragilis 

inducing anti-inflammatory milieu and thereby reducing the symptom and severity of 

colitis [24,110,111].Although the idea of providing prebiotic (oligosaccharides and 

fibres)as dietary substrates, increases the plethora of SCFA producing commensals 

remained unsatisfactory [112]. 

 

II. CONCLUSION 

 

 The most studied bacterial microbiota is gut, but still the understanding of 

pathogenesis of ulcerative colitisis less and more complicated, much more direction is needed 

to know about the mechanism of other gut microbiome like virobiota and mycobiota,. To 

understand the complexity of gut ecosystem more thorough and mechanistic studies are 

required. By implementing the various newer molecular and microbiological techniques will 

be needed to crack the mechanism of the host-microbes interaction, evolution of new 

strain,its role in differentiation of other gut microbes and its tendency to cause diseases. The 

pathogenesis of inflammatory bowel diseases involves not only the gut microbes but also 
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several pro-inflammatory mediators, like chemokine and cytokines and number of effector 

cells. Alteration in gene of these components brings significant change in the gut 

environment under the influence of it the gut microbiome get altered and become more prone 

to inflammatory diseases. Balanced diet is required to maintain the colonic homeostasis; 

minor changes in the gut microbiome may sometimes induce chronic intestinal inflammation 

in UC patients. Therefore, we need to focus on the newer technologies to diagnose it properly 

at early stage and to develop effective therapy with lesser number of side effects. To maintain 

the equilibrium inside the gut is the key to prevention of inflammatory bowel diseases. 
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