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Abstract: Inflammatory bowel disease (IBD) is a chronic, repeated intestinal inflammatory disease. Clinically
commonly used therapeutic drugs have some disadvantages, such as poor efficacy and many adverse reactions after
long-term application. Although new biological therapies such as anti-tumor necrosis factor agents, overcome common
adverse reactions, also have problems such as high price, difficult storage, drug resistance and recurrence after
application. In recent years, many new therapeutic methods for inflammatory bowel disease have emerged, for example,
modulators that inhibit lymphocyte migration (integrin inhibitors and sphingosine 1-phosphate receptor agonists) have
been introduced into the clinical treatment of inflammatory bowel disease, inflammatory cytokine inhibitors (interleukin-
23 inhibitors, Janus kinase inhibitors, phosphodiesterase inhibitors, etc.) and inhibitors targeting fibrosis and intestinal
tissue degradation and remodeling (matrix metalloproteinase inhibitors) are also being evaluated in clinical trials of IBD.
Based on the mechanisms of action, this paper intends to outline the current mainstream IBD therapies and some
emerging drugs, and briefly introduce their targets to provide reference for IBD drug design and development.
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Table 1 Emerging therapeutic agents in inflammatory bowel diseases (IBD). MAdCAM1: Mucosal addressin cell adhesion molecule 1;
S1PR: Sphingosine 1-phosphate receptor; I1L-23: Interleukin-23; S1P: Sphingosine 1-phosphate; JAK: Janus kinase; CHST15: Carbohydrate

sulfotransferase 15; PDE4: Phosphodiesterase 4; Smad7: Smad7 protein

Target

Crohn's disease

Ulcerative colitis

Mechanism Drug class Drug
Inhibit lymphocyte migration Integrin blockers
Etrolizumab
AIM300
PF-00547659
S1P receptor modulators Ozanimod
Etrasimod
Amiselimod
IL-23 inhibitors Mirikizumab
Blockers of proinflammatory JAK inhibitors Tofacitinib
cytokines and cytokine Filgotinib
signalling Upadacitinib
TD-1473
Brepocitinib
PDE4 inhibitors Apremilast
Improve fibrosis and tissue ~ CHST15 inhibitors STNMO1

Activate anti-inflammatory Mongersen
pathways

remodelling

Vedolizumab SC a4/7 integrin
odp7 integrin, aEL7

integrin

a4 integrin
MAdCAM1
S1PR1, S1PR5

S1PR1, S1PR4, S1PR5

S1PR1

1L-23

JAK1, JAK3
JAK1

JAK1

Pan JAK kinases
TYK2/JAK1
PDE4

CHST15
SMAD7

N/A
Phase 111 recruiting

N/A
Phase Il completed
Phase Il recruiting

Phase III completed
Phase III completed

Phase 111 recruiting
Phase Il completed
Phase III completed

Phase 1I/111 recruiting Phase Il recruiting

Phase Il completed
Phase Il recruiting
N/A

Phase 11 recruiting
Phase Il recruiting
Phase 11 recruiting
Phase Ila recruiting
N/A

Phase I completed
Phase 11 terminated

N/A

Phase 111 recruiting
Approved by FDA
Phase Ila/Ill completed
Phase 1l recruiting
Phase I1b/III recruiting
Phase I1b recruiting
Phase Il completed
Phase I completed
Phase Il completed
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Endothelial cells

Figure 1 Drug targets in IBD, major pathways thought to drive disease pathogenesis and corresponding drug targets are showed in the picture.

Dysregulated immune responses driven by a number of complicated factors result in Crohn’s disease (CD) and ulcerative colitis (UC).

Some current and emerging drug targets (shown in yellow). TNF: Tumor necrosis factor; a4f7: a4f7 integrin; TGF-g: Transforming growth

factor-#; JAKs: Janus kinases; Th: T helper; NKT: Natural killer T cells; EcN: Escherichia coli Nissle; MMP9: Matrix metalloproteinase 9
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