
World Journal of
Gastroenterology

ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

Weekly Volume 31 Number 19 May 21, 2025

Published by Baishideng Publishing Group Inc



WJG https://www.wjgnet.com I May 21, 2025 Volume 31 Issue 19

World Journal of 

GastroenterologyW J G
Contents Weekly Volume 31 Number 19 May 21, 2025

EDITORIAL

Isakov V. Machine learning in colorectal polyp surveillance: A paradigm shift in post-endoscopic mucosal 
resection follow-up. World J Gastroenterol 2025; 31(19): 106628 [DOI: 10.3748/wjg.v31.i19.106628]

REVIEW

Liu JN, Chen H, Fang N. Current status of endoscopic resection for small rectal neuroendocrine tumors. World J 
Gastroenterol 2025; 31(19): 106814 [DOI: 10.3748/wjg.v31.i19.106814]

MINIREVIEWS

Yang QH, Zhang CN. Comparative study on the pathogenesis of Crohn’s disease and ulcerative colitis. World J 
Gastroenterol 2025; 31(19): 106406 [DOI: 10.3748/wjg.v31.i19.106406]

ORIGINAL ARTICLE

Retrospective Study

Guilmoteau T, Rouquette O, Buisson A, Cambier S, Abergel A, Poincloux L. Direct comparison of simultaneous 
and sequential endoscopic metallic bilateral stenting in malignant hilar biliary obstruction. World J Gastroenterol 
2025; 31(19): 101913 [DOI: 10.3748/wjg.v31.i19.101913]

Wang ZD, Nan HJ, Li SX, Li LH, Liu ZC, Guo HH, Li L, Liu SY, Li H, Bai YL, Dang XW. Development and 
validation of a radiomics-based prediction model for variceal bleeding in patients with Budd-Chiari syndrome-
related gastroesophageal varices. World J Gastroenterol 2025; 31(19): 104563 [DOI: 10.3748/wjg.v31.i19.104563]

Wei W, Zhang XL, Wang HZ, Wang LL, Wen JL, Han X, Liu Q. Application of deep learning models in the 
pathological classification and staging of esophageal cancer: A focus on Wave-Vision Transformer. World J 
Gastroenterol 2025; 31(19): 104897 [DOI: 10.3748/wjg.v31.i19.104897]

Kang BY, Qiao YH, Zhu J, Hu BL, Zhang ZC, Li JP, Pei YJ. Serum calcium-based interpretable machine learning 
model for predicting anastomotic leakage after rectal cancer resection: A multi-center study. World J Gastroenterol 
2025; 31(19): 105283 [DOI: 10.3748/wjg.v31.i19.105283]

Hu XN, Li CF, Huang SM, Nie CL, Pang R. Pescadillo ribosomal biogenesis factor 1 and programmed death-
ligand 1 in gastric and head and neck squamous cell carcinoma. World J Gastroenterol 2025; 31(19): 106644 [DOI: 10.
3748/wjg.v31.i19.106644]

LETTER TO THE EDITOR

Li X, Li HJ, He WYZ, Fu HY. Limitations and suggestions for emphysematous pancreatitis: Diagnosis, treatment, 
and prognosis. World J Gastroenterol 2025; 31(19): 103727 [DOI: 10.3748/wjg.v31.i19.103727]

Sierra L, Abu-Hammour MN, Chatterjee A, Simons-Linares CR. Obesity paradox role in the immunosuppressive 
treatment of hepatocellular carcinoma. World J Gastroenterol 2025; 31(19): 105617 [DOI: 10.3748/wjg.v31.i19.105617]

Shenoy S. Characterization of subepithelial tumors of upper gastrointestinal tract by endoscopic ultrasound. World 
J Gastroenterol 2025; 31(19): 105888 [DOI: 10.3748/wjg.v31.i19.105888]

https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.106628
https://dx.doi.org/10.3748/wjg.v31.i19.106628
https://www.wjgnet.com/1007-9327
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.106814
https://dx.doi.org/10.3748/wjg.v31.i19.106814
https://www.wjgnet.com/1007-9327
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.106406
https://dx.doi.org/10.3748/wjg.v31.i19.106406
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.101913
https://dx.doi.org/10.3748/wjg.v31.i19.101913
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.104563
https://dx.doi.org/10.3748/wjg.v31.i19.104563
https://www.wjgnet.com/1007-9327
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.104897
https://dx.doi.org/10.3748/wjg.v31.i19.104897
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.105283
https://dx.doi.org/10.3748/wjg.v31.i19.105283
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.106644
https://dx.doi.org/10.3748/wjg.v31.i19.106644
https://dx.doi.org/10.3748/wjg.v31.i19.106644
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.103727
https://dx.doi.org/10.3748/wjg.v31.i19.103727
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.105617
https://dx.doi.org/10.3748/wjg.v31.i19.105617
https://www.wjgnet.com/1007-9327
https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.105888
https://dx.doi.org/10.3748/wjg.v31.i19.105888


WJG https://www.wjgnet.com II May 21, 2025 Volume 31 Issue 19

World Journal of Gastroenterology
Contents

Weekly Volume 31 Number 19 May 21, 2025

CORRECTION

Wu JH, Yuan ZY. Correction to "CMA down-regulates p53 expression through degradation of HMGB1 protein to 
inhibit irradiation-triggered apoptosis in hepatocellular carcinoma". World J Gastroenterol 2025; 31(19): 108304 [DOI: 
10.3748/wjg.v31.i19.108304]

https://www.wjgnet.com/1007-9327
https://dx.doi.org/10.3748/wjg.v31.i19.108304
https://dx.doi.org/10.3748/wjg.v31.i19.108304


WJG https://www.wjgnet.com III May 21, 2025 Volume 31 Issue 19

World Journal of Gastroenterology
Contents

Weekly Volume 31 Number 19 May 21, 2025

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Fernando J Corrales, PhD, Professor, Functional 
Proteomics Laboratory, National Biotechnology Center (CNB-CSIC), Madrid 28049, Spain. fcorrales@cnb.csic.es

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJG, World J Gastroenterol) is to provide scholars and readers 
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical 
research articles and communicate their research findings online. WJG mainly publishes articles reporting research 
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics 
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal 
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now abstracted and indexed in Science Citation Index Expanded (SCIE), MEDLINE, PubMed, PubMed 
Central, Scopus, Reference Citation Analysis, China Science and Technology Journal Database, and Superstar 
Journals Database. The 2024 edition of Journal Citation Reports® cites the 2023 journal impact factor (JIF) for WJG as 
4.3; Quartile: Q1. The WJG’s CiteScore for 2023 is 7.8.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Si Zhao; Production Department Director: Xu Guo; Cover Editor: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1007-9327 (print) ISSN 2219-2840 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 1, 1995 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Weekly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski https://www.wjgnet.com/bpg/gerinfo/208

EXECUTIVE ASSOCIATE EDITORS-IN-CHIEF POLICY OF CO-AUTHORS

Xian-Jun Yu, Jian-Gao Fan, Hou-Bao Liu https://www.wjgnet.com/bpg/GerInfo/310

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http://www.wjgnet.com/1007-9327/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 21, 2025 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2025 Baishideng Publishing Group Inc https://www.f6publishing.com

PUBLISHING PARTNER PUBLISHING PARTNER's OFFICIAL WEBSITE

Shanghai Pancreatic Cancer Institute and Pancreatic Cancer Institute, Fudan 
University 
Biliary Tract Disease Institute, Fudan University

https://www.shca.org.cn 
https://www.zs-hospital.sh.cn

© 2025 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/bpg/GerInfo/310
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
https://www.shca.org.cn
https://www.zs-hospital.sh.cn
mailto:office@baishideng.com
https://www.wjgnet.com


WJG https://www.wjgnet.com 1 May 21, 2025 Volume 31 Issue 19

World Journal of 

GastroenterologyW J G
Submit a Manuscript: https://www.f6publishing.com World J Gastroenterol 2025 May 21; 31(19): 106406

DOI: 10.3748/wjg.v31.i19.106406 ISSN 1007-9327 (print) ISSN 2219-2840 (online)

MINIREVIEWS

Comparative study on the pathogenesis of Crohn’s disease and 
ulcerative colitis

Qi-Hang Yang, Chuang-Nian Zhang

Specialty type: Gastroenterology 
and hepatology

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s classification
Scientific Quality: Grade A, Grade 
B, Grade B 
Novelty: Grade B, Grade B, Grade B 
Creativity or Innovation: Grade B, 
Grade B, Grade C 
Scientific Significance: Grade B, 
Grade B, Grade C

P-Reviewer: Batra K; El-Said NT

Received: February 26, 2025 
Revised: March 25, 2025 
Accepted: April 25, 2025 
Published online: May 21, 2025 
Processing time: 84 Days and 19.3 
Hours

Qi-Hang Yang, Chinese Academy of Medical Science & Peking Union Medical College, 
Institute of Biomedical Engineering, Tianjin 300192, China

Qi-Hang Yang, University College London, Cancer Institute, London WC1E 6BT, United 
Kingdom

Chuang-Nian Zhang, Chinese Academy of Medical Science & Peking Union Medical College, 
State Key Laboratory of Advanced Medical Materials and Devices, Engineering Research 
Center of Pulmonary and Critical Care Medicine Technology and Device (Ministry of 
Education), Tianjin Key Laboratory of Biomaterial Research, Institute of Biomedical 
Engineering, Tianjin Institutes of Health Science, Tianjin 300192, China

Corresponding author: Chuang-Nian Zhang, Senior Researcher, Chinese Academy of Medical 
Science & Peking Union Medical College, State Key Laboratory of Advanced Medical 
Materials and Devices, Engineering Research Center of Pulmonary and Critical Care Medicine 
Technology and Device (Ministry of Education), Tianjin Key Laboratory of Biomaterial 
Research, Institute of Biomedical Engineering, Tianjin Institutes of Health Science, No. 236 
Baidi Road, Nankai District, Tianjin 300192, China. cnzhang@mail.nankai.edu.cn

Abstract
Inflammatory bowel disease (IBD) is an incurable disease of the digestive system; 
however, the therapeutic methods for IBD remain limited. The pathogenesis of 
IBD was systematically discussed and compared in this paper, primarily com-
prising Crohn’s disease and ulcerative colitis. This paper focused on six common 
aspects: (1) Dysregulated immune responses; (2) Gene function changes; (3) 
Intestinal microbes disorder and imbalance; (4) Microbial infections; (5) Asso-
ciations between IBD and other inflammatory diseases; and (6) Other factors. In 
addition, the pathogenesis differences between these two forms of IBD were 
unraveled and clearly distinguished. These unique aspects of pathogenesis 
provide crucial insights for the precise treatment of both Crohn’s disease and 
ulcerative colitis. This paper illustrates the root causes and beneficial factors of 
resistance to IBD, which provides novel insights on early prevention, develop-
ment of new therapeutic agents, and treatment options of this disease.

Key Words: Inflammatory bowel disease; Crohn’s disease; Ulcerative colitis; Pathogenesis; 
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Core Tip: Six common and fourteen unique aspects of the pathogenesis of inflammatory bowel disease, primarily Crohn’s 
disease and ulcerative colitis, illustrate the causes and beneficial factors of resistance to inflammatory bowel disease, 
providing critical insights for the targeted treatment of Crohn’s disease and ulcerative colitis. Utilizing the main contents of 
this paper allows for the development of comprehensive interventions that reduce harmful influences, enhance protective 
factors and use an integrative approach to address the diseases for the benefit of the human being.
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INTRODUCTION
Inflammatory bowel disease (IBD) is a globally prevalent disease, with incidence rates continuing to rise in the 21st 
century[1]. It has become a public health challenge worldwide. IBD is a systemic disease affecting the gastrointestinal 
tract and also multiple organs and systems. Clinically, it is classified as one of the common, multiple and currently 
incurable digestive system disease, characterized by severe intestinal inflammation and mucosal destruction[2,3]. 
Intestinal inflammation can impair mucosal healing, leading to chronic inflammation of gastrointestinal tract, which is 
prone to chronic relapses[4,5]. Furthermore, IBD can not only affect many organs and systems such as eyes, mouth, skin, 
joints, liver, gallbladder and pancreas but also lead to complications such as internal and external infection of the 
digestive tract and tumor, significantly increasing the risk of cancer of gastrointestinal and other organs such as colorectal 
cancer, skin cancer, and cervical cancer[6,7].

The etiology of IBD is complex and multifactorial. The pathogenesis of IBD is an area of intense research and clinical 
interest. In the field of international biomedical applied basic research, the breakthrough and focus are also on the 
pathogenesis of IBD. Insight into the pathogenesis of IBD, which provides elucidation of IBD mechanisms, is also the 
cornerstone for clinical therapy. However, the exact pathogenesis and mechanisms have not been fully established, 
posing several challenges for both fundamental research and clinical treatment of IBD. These current challenges are as 
follows: (1) Existing therapeutic agents cannot completely cure this disease; (2) Choice of clinical treatment; (3) Resistance 
to anti-tumor necrosis factor (TNF) therapy; and (4) Targeted research of new IBD therapeutic agents.

Research on the pathogenesis is vital for identifying the root causes of IBD and provides significant insights into the 
patient’s overall condition and potential pathways for curing the disease, primarily comprising Crohn’s disease and 
ulcerative colitis. Moreover, it aids in discovering new therapeutic targets, which can enhance clinical diagnosis, treat-
ment and even early prevention of IBD. This is particularly crucial for newly industrialized countries with traditionally 
low incidence rates such as those in Asia, Africa, and South America. Therefore, it is necessary to study the pathogenesis 
of IBD.

Therefore, this paper focused on six key aspects to analyze the root causes of the two most common forms of IBD, 
primarily comprising Crohn’s disease and ulcerative colitis. The common pathogenesis of these two forms of IBD was 
systematically studied and discussed. Those were: (1) Dysregulated immune responses; (2) Gene function changes; (3) 
Intestinal microbes disorder and imbalance; (4) Microbial infections; (5) Associations between IBD and other inflam-
matory diseases; and (6) Other factors. It illustrated both the causes of IBD and factors contributing to resistance against 
the disease. Additionally, pathogenesis differences between these two forms of IBD were unraveled and clearly distin-
guished. These unique aspects of pathogenesis would provide crucial insights for the precise treatment of both Crohn’s 
disease and ulcerative colitis.

COMMON PATHOGENESIS OF CROHN’S DISEASE AND ULCERATIVE COLITIS
The two most prevalent subtypes of IBD, Crohn’s disease and ulcerative colitis, have common pathogenesis. Current 
research on the pathogenesis of IBD concentrates on six primary aspects: (1) Dysregulated immune responses; (2) Gene 
function changes; (3) Intestinal microbes disorder and imbalance; (4) Microbial infections; (5) Associations between IBD 
and other inflammatory diseases; and (6) Other factors (Figure 1). These factors collectively contribute to intestinal 
damage and inflammation, leading to the onset of IBD. This section also explores protective strategies for the intestines 
and resistance mechanisms against IBD. Moreover, corresponding treatment strategies and feasible treatment methods 
are proposed.

Dysregulated immune responses
The pathogenesis of the immune system function in IBD has identified key cytokines and their functions, cytokine 
regulation and influence, changes in inflammatory mediators, and the relationship between intestinal mucosal immunity 
and intestinal epithelial cells (Figure 2). Various feasible strategies for preventing and treating IBD have also been 
proposed. For instance, T cell-derived interleukin 22 (IL-22) binding protein (IL-22BP), IL-17F, and T helper 17 (Th17) 

https://www.wjgnet.com/1007-9327/full/v31/i19/106406.htm
https://dx.doi.org/10.3748/wjg.v31.i19.106406
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Figure 1 Study on the pathogenesis between Crohn’s disease and ulcerative colitis. IBD: Inflammatory bowel disease.

Figure 2  Key cytokines and their functions of immune system for the pathogenesis of inflammatory bowel disease.

have been identified as pathogenic[8,9]. However, IL-22, IL-17B, and IL-15 have anti-inflammatory effects.
IL-22BP is known to induce IBD, as evidenced by experiments in mice. In patients with IBD, high levels of IL-22BP are 

produced by CD4+ T cells. While cytokine IL-22 exerts protective effects on tissues in the intestine, IL-22BP endogenously 
inhibits this effect of cytokine IL-22. During anti-TNF-α treatment, which is recognized as an effective IBD therapy, 
amounts of IL-22BP secreted by CD4+ T cells are reduced. Despite the inhibition of IL-22BP, IL-22 is still expressed, 
thereby achieving the therapeutic objective for IBD[10].

Additionally, IL-17 family-related members play important roles in the pathogenesis of IBD. Both IL-17A and IL-17F 
contribute independently to IBD. IL-17A and IL-17F activate the nuclear factor kappa B (NK-kB) pathway to control 
bacterial and fungal infections. IL-17A and IL-17F in the intestines originate from T cells and some cellular subtypes, such 
as CD4+ helper T cells, gamma delta T cells, alpha beta T cells, type 3 innate lymphoid cells (ILCs), natural killer T cells, 
and mucosal-associated invariant T cells[11]. IL-17A and TNF synergistically mediate signal to drive the expression of 
inflammatory genes in Crohn’s disease immunopathogenetic mechanisms[12-14]. Inhibition of IL-17F promotes the 
production of microbiota-mediated regulatory T cells in the colon. Treatment with anti-IL-17F antibodies reduces the 
severity of colitis pathology. In ulcerative colitis, IL-17B and the IL-25, both members of the IL-17 family, exert opposite 
effects. Among them, IL-17B cytokines are protective and anti-inflammatory, whereas IL-25 is pathogenic[15]. Therefore, 
the development of new biological therapies selectively intervening or targeting IL-17s are also prospective strategies in 
IBD.

Furthermore, inflammation of Th17 cells has been linked to IBD[16]. Retinoic acid, a metabolite of intestinal vitamin A, 
promotes the differentiation of regulatory T cells and inhibits the differentiation of Th17 cells[9]. Cytokine IL-15, secreted 
by fibroblastic reticular cells in secondary lymphoid organs, maintains group 1 ILCs in Peyer’s patches, thereby pre-
venting immunopathological damage in the intestine[8]. Although ILCs accelerate virus clearance, they can cause severe 
intestinal inflammatory diseases, accompanied by symbiotic disorders and reduced intestinal barrier function.

The study of IBD’s immune pathogenesis has led to the discovery of new treatment methods. During the episode 
period of IBD, some chemokines, chemokine receptors, and cell adhesion molecules are upregulated in IBD mucosa. Then 
circulating leukocytes migrate to the inflamed gut, regulated by cell adhesion molecules, chemokines, and chemokine 
receptors. Disrupting this migration can improve IBD therapy[17]. For instance, inhibiting or changing the migration of 
inflammatory leukocytes into the gut has shown therapeutic benefits[18].

Infliximab is a therapeutic antibody directed against TNF-α to treat IBD. Infliximab has a positive effect on intestinal 
mucosal gene expression in patients. Before infliximab therapy, most cell adhesion molecule genes are upregulated. 
However, most of these genes are significantly decreased after infliximab therapy. The gene response varies depending 
on whether the lesion is located in the colon or the ileum. In patients with colon IBD, chemokines C-C motif chemokine 
ligand 20 (CCL20) and C-X-C motif chemokine ligand (CXCL) 1 and 2 continue to increase, predisposing to IBD relapse. 
Meanwhile, in patients with ileum IBD, the expression of several genes increases before treatment such as mucosal 
vascular addressin cell adhesion molecule 1; thymus cell antigen 1; platelet endothelial cell adhesion molecule 1; CCL28; 
CXCL1, CXCL2, CXCL5, CXCL6, and CXCL11; and IL-8. However, cluster of differentiation 58 is decreased[17]. Genes in 
patients with IBD of the ileum are restored to control levels after infliximab therapy[18]. Other treatment methods are 
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used to reduce the immune response and control inflammation in the IBD, such as pro-inflammatory factor antagonists, 
anti-inflammatory factor mimics, cytokine inhibitors, and inhibition of inflammatory signal transduction.

The pathogenesis of immune responses to IBD offers new insight into pharmacological therapies, such as inhibiting 
inflammatory signaling. It also reveals that clinical parameters alone cannot sensitively stratify patients with IBD, 
highlighting the need for more accurate analytical methods. High-resolution analytical technologies for delivering 
precision agents and predicting responses to specific IBD therapies can facilitate more effective and personalized treat-
ment[19]. Promising analytical methods include immune response profiling, germline genetics, in vivo real-time mole-
cular endoscopy, gut micro-biome analysis, and tissue transcriptomics.

Gene function changes
Genetic research has made substantial progress in understanding the pathogenesis of IBD. Genome-wide studies have 
identified susceptibility gene loci, their functions, and interrelations between genes, opening new avenues for gene 
therapy for IBD. Genome-wide association studies have pinpointed hundreds of gene loci associated with IBD, contri-
buting to both Crohn’s disease and ulcerative colitis, as illustrated in Figure 3[20]. For instance, variations in genes linked 
to IBD pathogenesis include IL-23, the IL-23 receptor subunit (IL-23R), the p40 subunit of IL-23, IL-12, the p40 subunit 
encoding for IL-12 (IL12B), the IL12B variant, TNF superfamily member 15, the RNASET2-FGFR1OP-CCR6, Janus kinase 
2, nucleotide-binding oligomerization domain 2 (NOD2), signal transducer and activator of transcription 3; the homeodo-
main-containing transcription factor NK2 transcription factor related, locus 3 (NKX2-3) gene regions[21]; the suscept-
ibility genes regulating immune function PR domain zinc finger protein 1, REL, caspase-recruitment domain 9 (CARD9), 
SMAD3, IL1R2; immunity-related GTPase M (IRGM), autophagy related 16-like 1 (ATG16L1); IL-10 functional defects; 
Th17-IL23 pathway[22].

Encoding IL-23R is a genetic factor leading to Crohn’s disease[23]. The IL-23R gene, located on chromosome 1p31, 
encodes a subunit of the pro-inflammatory cytokine IL-23 receptor, which is a crucial peptide for the generation of Th17 
cells. Rs11209026 (c.1142G>A, p.Arg381Gln) is an uncommon coding variant that has a protective effect against Crohn’s 
disease. IBD is associated with IL-23R regional abnormal signal transduction. At the same time, multiple independent 
signals are associated with IBD in the IL-23R gene region. Because of the polymorphism of IL-23R region, the effect on 
IBD is more complicated. Both the innate and adaptive immune systems contribute to IBD through the IL-23R region 
polymorphisms[24].

In addition, the homeodomain-containing transcription factor NKX2-3 gene regions, involved in the homologous 
domain of lymphocyte development, differentiation and tissue, also affect Crohn’s disease and ulcerative colitis patho-
genesis. Susceptibility gene loci for IBD and that of mycobacterial infections are overlapped, suggesting shared human 
response pathways[25]. Functional variation of 45 specific genes affect IBD by high-resolution fine-mapping, including 18 
associations (a single causal variant, > 95%) and 27 associations (a single variant, > 50%). These variants are as follows: 
Tissue-specific epigenetic marks, protein-coding changes, and transcription factor binding sites destruction[26].

Susceptibility genes for IBD vary among populations around the world, such as in Europe, America, Japan, South 
Korea, and China. For example, in Europe and the United States, common susceptibility genes include ATG16L1, NOD2 
defects, and CARD9. In Japan, common genes include ATG16 L2-FCHSD2, SLC25A15-ELF1-WBP4[27], Nudix Hydrolase 
15 (NUDT15) p.Arg139Cys[28], NUDT15 R139C, and NKX2-3 polymorphisms[29,30]. In South Korea, TNF superfamily 
member 15[22], IL-23R, ATG16 L2, RNASET2-FGFR1OP-CCR6[31], and IRGM are common, whereas in China, CARD9
[32], IL-10 gene variants[33], and IL-17F variants[34] are prevalent.

The concordance rates for Crohn’s disease between monozygotic twins are 40%-50%[35]. Additionally, family 
inheritance proportions of IBD differ between Western and Asian countries. In Western countries, the proportion is 
significantly higher[36], with less than 20% for Western patients with IBD and less than 7% for Asian patients with IBD
[37,38]. Gene interactions in IBD pathogenesis have paved the way for gene therapy, such as replacing defective genes 
and repairing sites in hematopoietic cells.

Intestinal microbes disorder and imbalance
IBD is associated with alterations in the composition of intestinal microbiota. The gut microbiota is indispensable for the 
pathogenesis of IBD, regulating the development and function of the immune system and playing both anti-inflammatory 
and pro-inflammatory roles. Changes in the intestinal microbes, including composition, abundance, richness, strain 
diversity, stability, gene variation, and function of gut microbiota, contribute to the onset of IBD[39]. In turn, oxidative 
and metabolic environment alterations in IBD shape the gut microbiota, leading to gut microbiota dysbiosis. The 
composition of intestinal microbiota in patients with IBD exhibits distinct characteristics.

The microbial composition in the intestines of patients with IBD is altered. Key bacterial species associated with IBD 
have been identified through species and strain-level profiles, bacterial growth rates, virulence factors, antibiotic 
resistance, and metabolic functions[40]. Moreover, the abundance of these gut microbiota changes significantly. For 
instance, the abundance of Bacteroides are increased in the intestinal microbiota of patients with IBD. Bacteroides are highly 
correlated with IBD[35]. In addition, B. fragilis and B. vulgatus are particularly elevated. Immunomodulatory molecules 
released by the outer membrane vesicles are produced by the gut microbe B. fragilis. In mouse experiments, these 
immunomodulatory molecules protect mice from experimentally induced colitis[35]. In patients with Crohn’s disease, a 
deficiency in the ATG16L1 and NOD2 genes induces intestinal inflammation. Outer membrane vesicles mediate ATG16L1 
and NOD2 genes to jointly protect humans from colitis. ATG16L1 and NOD2 genes cause transmission mechanism 
problems. The release of immunomodulatory molecules from the outer membrane vesicles require the combined action of 
ATG16 L1 and NOD2 genes for patients with IBD.
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Figure 3 Gene function changes for the pathogenesis of inflammatory bowel disease. ATG16L1: Autophagy-related 16-like 1; CARD9: Caspase-
recruitment domain 9; CCR6: CC-motif chemokine receptor 6; ELF1: Elongation factor 1; FCHSD2: FCH and double SH3 domains protein 2; FGFR1OP: Fibroblast 
growth factor receptor 1 oncogene partner; IL: Interleukin; IRGM: Immunity-related GTPase M; JAK2: Janus kinase 2; NKX2-3: NK2 transcription factor related, locus 
3; NOD2: Nucleotide-binding oligomerization domain 2; NUDT15: Nudix hydrolase 15; PRDM1: PR domain zinc finger protein 1; SLC25A15: Solute carrier family 25 
member 15; STAT3: Signal transducer and activator of transcription 3; TNFSF15: Tumor necrosis family superfamily member 15; WBP4: WW domain-binding protein 
4.

In dendritic cells, outer membrane vesicles activate ATG16L1 and NOD2-dependent noncanonical autophagy path-
ways. To protect against colitis, dendritic cells triggered by outer membrane vesicles can further induce regulatory T cells 
in the intestine, which helps protect against IBD. The gut microbiota regulates peripheral lymphoid volume expansion 
and maintenance by controlling the function of RALDH(+) dendritic cells[41]. During the early neonatal period, 
CD45(+)CD103(+)RALDH(+) cells in the intestine migrate to peripheral lymph nodes under the induction of symbiotic 
microorganisms, simultaneously inducing a substantial amount of retinoic acid locally. This mechanism promotes the 
differentiation of regulatory T cells and inhibits the differentiation of Th17 cells.

Additionally, the intestinal flora coordinates with the host to maintain intestinal immune homeostasis. Growth factors 
fibroblast growth factor 2 and IL-17 synergistically repair damage to the intestinal epithelium and maintain the immune 
homeostasis within the intestinal mucosal system. Growth factor fibroblast growth factor 2, which has a protective effect 
on the intestine, is secreted by intestinal regulatory T cells in response to an imbalance in the intestinal flora.

Enhancement of effector cell function or a decrease of regulatory cell function can lead to a dysregulated immune 
response to normal symbiotic bacteria[24]. Meanwhile, genetic predispositions influence the role of intestinal microflora 
and environmental factors within the gut[42]. In individuals with a high genetic predisposition, the immune response of 
the intestine to the control of symbiotic flora is dysregulated. This affects the intestinal microflora and environment, 
inducing changes in the colon. Intestinal homeostasis cells can promote inflammation, immune tolerance, and epithelial 
repair. The location of IBD within the intestine determines the composition of intestinal flora. For instance, the intestinal 
flora of patients with colonic type differs from those with ileal type in Crohn’s disease, such as decreased alpha diversity
[43]. Furthermore, certain microbial species are commonly affected in both Crohn’s disease and ulcerative colitis. Four 
microbial species, including Eggerthellaceae, Bacteroidaceae, and Lachnospiraceae, are increased, while 16 microbial species, 
such as Peptostreptococcaceae, Eubacteriaceae, and Streptomycetaceae, are decreased[40].

Studying changes in the composition and function of gut microbiota in patients IBD not only advances our under-
standing of the disease’s pathogenesis but also broadens the potential for future research directions. Therapeutic 
approaches could include promoting ecological agents to correct intestinal flora imbalance, such as IL-13[44]. From a 
nutritional and health perspective, interventions like yogurt consumption can help reduce inflammation by enhancing the 
integrity of the intestinal lining[45]. Improved intestinal integrity can prevent pro-inflammatory molecules produced by 
intestinal microorganisms from entering the blood[46]. Further treatments for IBD are likely to focus on microbiota-based 
interventions. Moreover, the development of probe technologies targeting specific intestinal microorganisms could enable 
accurate identification and differentiation of IBD subtypes. This approach could allow for the precise distinction between 
Crohn’s disease and ulcerative colitis by targeting key bacterial species within the gut. Additionally, there is a need to 
develop immuno-regulatory therapeutic agents that can promote immune system activation and inhibit inflammatory 
response by bypassing cellular transport mechanisms, making them suitable for direct ingestion by patients with IBD. 
Furthermore, there is an urgent need to establish a comprehensive and sophisticated treatment system for IBD that 
utilizes one or more intestinal flora as bio-markers. Such a system could not only deliver therapeutic agents but also 
facilitate accurate diagnosis and simultaneous treatment of IBD.

Microbial infection
In the study of IBD, the pathogenesis with bacteria and fungi are limited. The enteric virome is an integral part of the gut 
microbiota ecosystem, yet its involvement in IBD pathogenesis has been largely overlooked. The enterovirus group, 
comprising various DNA and RNA viruses, remains relatively understudied. Common microorganisms implicated in 
IBD pathogenesis include bacteria, viruses, molds, and protozoa, some of which may also trigger allergic reactions 
(Table 1).

Microbial infections cause inflammation directly or indirectly by a damaged intestinal mucosal barrier, imbalance of 
microbial homeostasis, as well as altering immune system in IBD[47]. Microbial infections also lead to shifts in the 
composition of intestinal flora, intestinal disorders, and increased intestinal mucosal permeability, all of which signi-
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Table 1 Microbial infection that affects inflammatory bowel disease

Items Microbial infection Ref.

1 Enterovirus B species of eukaryotic picornaviruses [50]

2 Oral bacteria [60-63]

3 Oropharyngeal bacteria [64]

4 Candida albicans [65]

5 Parasitic infection [66]

ficantly elevate the risk of IBD. Moreover, there is mutual regulation and change between the intestinal microbiota and 
the genetic composition of the host, and between the microbiota composition and function and the neutrophil production 
and function under specific environmental factors, which are linked to the pathogenesis of IBD[48,49]. The eukaryotic 
viruses and viromes in colon resections are different between patients with IBD and non-IBD. Colon tissue viromes and 
enteric viruses affect intestinal homeostasis and shape the phenotype of IBD through divergent innate immunomodu-
lation. The immune system detects disturbances in the enterovirus group, affecting the maintenance of normal intestinal 
homeostasis. For IBD, the enterovirus B species of eukaryotic picornaviruses increase in colon. Additionally, genetic 
variations contribute to altered virome sensing, resulting in the perturbation of colon tissue viromes and the onset of IBD
[50].

Oral bacteria have been observed in the intestinal mucosa of patients IBD, where they become highly enriched and 
colonized during the disease. For example, bacteria in the oral cavity appear and accumulate in the intestinal tract of 
patients with IBD during periodontal disease. These oral bacteria enrich in the mucosal niche of IBD intestine, such as 
Klebsiella spp., Campylobacter concisus, Fusobacterium nucleatum, and Veillonella spp[51-53]. In Crohn’s disease, Haemophilus 
parainfluenzae and F. nucleatum, specific to the oral cavity, are significantly enriched in the intestinal mucosa[54]. Addi-
tionally, in the intestine of patients with IBD, the number of oral-associated species Veillonella spp. are enriched, which are 
nitrate reducers[55].

Intestinal epithelial permeability is increased due to impaired mucosal barrier in the patients with IBD. Oral microor-
ganisms can not only interfere with intestinal barrier function, but also accumulate and colonize in the intestinal mucosa
[56]. These microbial disturbances contribute to intestinal dysbiosis, which drives IBD pathogenesis. Moreover, the 
inflammatory environment within the intestine promotes the growth of oral-related bacteria and disrupts the symbiotic 
microbiota during IBD. During inflammation, concentrations of nitrate increase in the intestine. The Enterobacteriaceae spp. 
is increased rapidly[57-59].

The composition of oral bacterial microbiota changes significantly over time in patients with IBD. In pediatric Crohn’s 
disease, Rothia spp. and Capnocytophaga spp. are enriched in the oral subgingival biofilm[60]. In patients with periodontitis, 
nitrate reductase-capable bacteria such as Proteobacteria spp. and Veillonella spp. are also increased[61]. In severe ulcerative 
colitis, the oral microbiota differs from that seen in Crohn’s disease, with associations noted for Campylobacter spp., H. 
parainfluenzae, V. parvula, and V. dispar[54,62].

A multistage model linking microbial and immune compartmental changes in the oral cavity and intestine has been 
used to assess the correlation between oral bacterial microbiota and IBD. This model suggests that oral disease-related 
bacteria trans-locate to the intestine, exacerbating IBD symptoms directly[63]. Additionally, oropharyngeal bacteria from 
the nasopharynx and mouth can migrate and colonize the stomach and intestines, leading to intestinal inflammation and 
malnutrition in children[64].

Non-bacterial microorganisms and viruses, including fungi like Candida albicans, are also present in the intestines of 
patients with IBD[65,66]. Additionally, parasitic infections can influence IBD by triggering beneficial changes in the gut 
microbiota, which in turn elicit specific parasite-associated immune responses that counteract intestinal inflammation
[44]. Hence, harnessing viruses or viromes unique to IBD-affected colon tissue offer the potential for developing new 
therapeutic strategies, bio-markers, and early screening tools based on microbial markers linked to IBD pathogenesis. In 
addition, oral microbial signatures enriched in the intestinal mucosa or distinctive oral bacterial microbiota could help 
accurately distinguish between Crohn’s disease and ulcerative colitis.

Association between IBD and other inflammatory diseases
The correlation between IBD and other inflammatory diseases helps to elucidate the underlying causes of IBD. These 
associations stem from factors such as genetic factors, common pathogenic triggers, or the consequences of other 
conditions or their treatments. Compared to individuals without IBD, patients with IBD have a higher susceptibility to 
autoimmune diseases. Patients with one immune-mediated disease have an increased incidence of developing several 
other immune-mediated diseases. Genome-wide studies have shown that chronic immune diseases tend to cluster in 
certain individuals. Consequently, the prevalence of multiple immune-mediated diseases is notably elevated in patients 
with IBD. Moreover, gene loci associated with IBD are also linked to other immune-mediated diseases, including anky-
losing spondylitis and psoriasis[25].

The most frequently observed concurrent inflammatory diseases in patients with IBD are arthritis and asthma. Other 
extra-intestinal manifestations (EIMs) include ankylosing spondylitis, erythema nodosum, inflammatory eye disease, and 
periodontitis. Additionally, patients with IBD may present with peripheral arthritis, primary sclerosing cholangitis, 
pyoderma gangrenosum, uveitis, and oral ulcers[67-69]. The relationship between IBD activity and EIMs varies. Some 
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EIMs, such as uveitis and primary sclerosing cholangitis, occur independently of IBD activity, while others, including 
erythema nodosum and oral ulcers, are linked to IBD activity, suggesting shared pathogenic mechanisms[68,69].

IBD pathogenesis has been further explored by examining the correlation between IBD activity and EIMs[69,70]. 
However, the mechanisms behind most EIMs remain unclear. The pathogenesis of EIMs may arise from the following: (1) 
EIMs may represent independent inflammatory events triggered by genetic factors, microbial agents, or elevated inflam-
matory mediators and other factors[71]; and (2) EIMs may result from the extension of intestinal antigen-specific immune 
responses to non-intestinal sites, such as via microbial antigen cross-reactions and ectopic inflammation.

A large Canadian population-based study revealed that 63% of patients were diagnosed with chronic inflammatory 
diseases before the onset of IBD. These patients exhibited a significantly higher risk of inflammatory diseases such as 
bronchitis, psoriasis, and pericarditis. Patients with ulcerative colitis were found to have an increased risk of chronic 
kidney disease and multiple sclerosis[72]. Additionally, patients with IBD face an increased risk of concurrent mental 
health conditions, including depression and anxiety. The potential mechanisms linking IBD to psychiatric conditions 
include elevated pro-inflammatory cytokines, gut dysbiosis, altered vagal nerve signaling, and changes in brain mor-
phology and function[73].

Other factors
In addition to the previously discussed factors, alterations in colonic epithelial cell diversity contribute to IBD. Single 
colonic epithelial cellular subtypes have been identified, including progenitor cells, colonocytes, and goblet cells in the 
crypts. The positional re-modelling of goblet cells plays a key role in IBD pathogenesis. Goblet cells, which express the 
anti-protease molecule WAP four-disulfide core domain protein 2, not only inhibit bacterial growth but also prevent 
invasion by commensal bacteria and mucosal inflammation[74]. Additionally, absorptive cells located at the top of the 
crypts, which are responsible for sensing pH, are dysregulated in IBD. These cells express the proton channel otopetrin 2 
and the satiety peptide uroguanylin. Furthermore, elevated levels of transforming growth factor beta 1 and nitric oxide 
have been detected in the saliva of both patients with Crohn’s disease and ulcerative colitis[75,76].

Many other non-pathological factors associated with the development of human society are closely linked to IBD. 
These factors include changes in the natural environment, economic development, living conditions, dietary structure, 
lifestyle changes, disease exposure factors, population size, increased immune-related diseases, and improved diagnostic 
capabilities[77]. In terms of diet, excessive consumption of high-fat and sugary foods, coupled with unhealthy lifestyle 
habits such as lack of exercise, smoking, antibiotic overuse, and an obsession with hygiene, have been identified as 
contributors to IBD[1,78]. The pursuit of excessive cleanliness has led to a reduction in exposure to intestinal worms, 
which are thought to play a role in host immune system training. As a result, the intestinal immune systems of some 
individuals may become overly sensitive, predisposing them to IBD. Additionally, the incidence of IBD has been shown 
to be positively correlated with population density. As the population increases, the number of patients also increases. 
The greater the population density, the higher the incidence of IBD[79].

Epidemiological studies comparing patients with IBD and healthy controls have identified several protective factors 
that may lower the risk of developing Crohn’s disease and ulcerative colitis. These factors include breastfeeding > 12 
months, consumption of tea, vegetables, fruits, plant fiber intake, physical exercise, and pet ownership (specifically dogs) 
for Crohn’s disease[38]. Similarly, protective factors for ulcerative colitis include breastfeeding > 12 months, consumption 
of tea, hot water bath, consumption of coffee, intake of vitamins C and D, and use of flush toilets during childhood[80,
81]. These factors are essential not only for maintaining physical health but also for fostering mental well-being. Thus, 
prevention strategies for IBD should promote both a healthy lifestyle and a positive psychological construction.

PATHOGENESIS DIFFERENCES BETWEEN CROHN’S DISEASE AND ULCERATIVE COLITIS
While Crohn’s disease and ulcerative colitis share some commonalities, they also exhibit significant distinctions in their 
pathogenesis. These two major subtypes of IBD have their own unique pathological characteristics, and the specific 
mechanisms contributing to the development of each have been discussed in detail. Through a comparative analysis of 
the pathogenesis of Crohn’s disease and ulcerative colitis, the specific immune mechanisms, genetic abnormalities, and 
intestinal microbiota alterations that underpin these conditions have been identified, allowing a clear distinction between 
these two. Clinically, the pathogenesis of Crohn’s disease and ulcerative colitis differ markedly, with each condition 
possessing its own distinctive features. Moreover, gut microbiota profiles differ significantly between patients with 
Crohn’s disease and those with ulcerative colitis. Each condition is associated with a unique microbial environment and 
distinct gut microbiota characteristics. These unique aspects of pathogenesis provide crucial insights for the precise 
treatment of both Crohn’s disease and ulcerative colitis.

The unique pathogenesis of Crohn’s disease
The unique pathogenesis for Crohn’s disease is manifested in the following aspects: (1) The disease is driven primarily by 
interferon gamma and IL-12, as observed in both patients and mouse models; (2) It is caused by defects in the innate 
immune system. The pathogenesis of Crohn’s disease is associated with genes encoding NOD2, ATG16L1, and IRGM. 
These genes play critical roles in the innate immune system and the intracellular processing of bacterial components. In 
addition, NOD2 gene is mutated in patients with Crohn’s disease. The ability of NOD2 sense bacterial peptidoglycan, 
activate NK-kB, and mitogen-activated protein kinase pathways are decreased. Deficiencies in NOD2 or ATG16L1 
contribute to Crohn’s disease susceptibility, with the functional impact being assessed through altered function of 
ATG16L1 and IRGM polymorphisms[24,35]; (3) Mutations in genes encoding Toll-like receptor 4, NOD1, and NOD2 
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contribute to the inflammation in Crohn’s disease, which are innate immune recognition receptors. Therapeutically, 
inflammatory cytokines TNF and IL-12/23 are effective in the treatment of the disease; (4) It is strongly linked to specific 
immune cells; (5) The gene encoding leucine-rich repeat kinase 2 (LRRK2) has been identified as a major susceptibility 
gene for Crohn’s disease by genome-wide association studies[82,83]. LRRK2 acts as a negative regulator of the transcrip-
tion factor nuclear factor of activated T cells and plays a critical role in modulating disease severity. LRRK2 protein 
regulates the transport and secretion of lysozyme in lysosomes, inhibits intestinal inflammation, and regulates intestinal 
immune homeostasis in murine cells. LRRK2 deficiency shows increased susceptibility to colitis in experimental mice
[84]; (6) Salivary inflammatory markers such as IL-6, IL-1β, and TNF are elevated for Crohn’s disease[85]; (7) The 
diversity of pathogenic species, as well as pro-inflammatory flora, is notably elevated in patients with Crohn’s disease. 
This includes members of the Enterobacteriaceae family, such as Escherichia spp. and Shigella spp., which are associated with 
colon ulceration and bloody diarrhea. Additionally, gut microbiota alterations reveal increased levels of Enterobacteriaceae, 
Streptococcaceae, and Erysipelotrichaceae in these patients; (8) The diversity and abundance of beneficial gut microbes are 
markedly reduced. For instance, Clostridia, known to counteract inflammation through interactions with pathogenic 
intestinal bacteria associated with IBD, are diminished[44]. Faecalibacterium prausnitzii, also referred to as Clostridium 
prausnitzii, which has anti-inflammatory properties, shows reduced levels in patients with Crohn’s disease[86,87]. This 
butyrate-producing bacterium is especially depleted in the ileum during disease onset. Similarly, the strain diversity of 
Roseburia intestinalis, which converts acetate to butyrate, is also decreased. Bifidobacterium longum, which provides 
resistance against Shigella-induced enteric infections, is likewise reduced. Other microbial species, including Actinomy-
cetaceae, Bifidobacteriaceae, Atopobiaceae, Prevotellaceae, and Firmicutes_noname, show decreased numbers in Crohn’s disease; 
and (9) The microbial environment within the gut of Crohn’s disease patients undergoes significant alterations. The 
inflammatory conditions promote increased sugar degradation and quinone biosynthesis, while fermentation pathways 
are diminished[40].

The unique pathogenesis of ulcerative colitis
Compared to Crohn’s disease, ulcerative colitis exhibits distinct pathogenic characteristics, which are outlined as follows: 
(1) It is driven by natural killer T cells, which produces IL-13, as observed in both IBD patients and mouse models[24]; (2) 
It is caused by mutations in the coding genes of Toll-like receptor 4 and NOD1. These innate immune recognition receptor 
proteins play a role in detecting microorganisms. The inflammatory cytokine TNF are effective in the treatment of 
ulcerative colitis; (3) It is associated with gut mucosa. The correlation between ulcerative colitis and gut mucosa is 
stronger[19,26]; (4) Certain microbial species like B. uniformis and Bifidobacterium bifidum are associated specifically with 
ulcerative colitis. Increased gut microbiome includes Bifidobacteriaceae and Acidaminococcaceae. Conversely, reduced 
microbial species include Propionibacteriaceae and Nectriaceae; and (5) The microbial environment in ulcerative colitis 
displays increase lactate production pathways, while butyrate and acetate production pathways are diminished, which 
exacerbates inflammation in the intestinal environment[40].

In conclusion, the differentiation in pathogenesis between Crohn’s disease and ulcerative colitis, along with the identi-
fication of highly specific markers, enables precise early diagnosis, screening, and treatment. Such distinctions offer 
significant potential for personalized treatment strategies for Crohn’s disease and ulcerative colitis. Furthermore, the 
unique microbial characteristics associated with each disease subtype facilitate their accurate classification, providing a 
foundation for targeted treatment and advancing precision agents for IBD.

CONCLUSION
The incidence and prevalence of IBD continue to rise globally; however, effective treatment options for this disease 
remain limited. IBD is led by a combination of dysregulated immune responses, gene alterations, imbalances in intestinal 
microbiota, microbial infections, associations with other inflammatory diseases, and shifts in social and environmental 
factors. These immune, genetic, and environmental factors are intertwined and act synergistically, often triggering and 
amplifying one another in the progression of IBD. Changes in genetic, immune, and intestinal microbial factors also 
contribute to shaping the distinct IBD phenotype. Unique aspects of pathogenesis provide crucial insights for the precise 
treatment of both Crohn’s disease and ulcerative colitis. Despite significant challenges in understanding the pathogenesis 
of IBD, research has yielded substantial insights, offering potential solutions for patients. Continued scientific efforts and 
exploration have shed light on the fundamental mechanisms underlying IBD, which is crucial for developing effective 
prevention and treatment strategies. Utilizing these main contents allow for the development of comprehensive inter-
ventions that reduce harmful influences, enhance protective factors and use an integrative approach to address the 
diseases for the benefit of human being.
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