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Abstract: Inflammatory bowel disease (IBD) is a group of chronic idiopathic colorectal inflammatory diseases
with a progressive and unpredictable course, including ulcerative colitis (UC) and Crohn's disease (CD). Abnormal
intestinal inflammation and immune response contribute to the pathogenesis of IBD. Autophagy as an essential
catabolic process in cells, has been demonstrated to have associations with a variety of inflammatory diseases
including IBD. Here, we review the relationship between autophagy dysfunction and the process of IBD. The
progress of several autophagy regulators for intestinal epithelial cells and macrophages is highlighted (inflamma-
some inhibitors, intestinal flora regulators, and other signal regulators) in the current studies on IBD.
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Table 1 Regulators taking advantage of autophagy in inflammatory bowel disease (IBD) research. NLRP3: NLR family pyrin domain

containing 3; AMPK: Adenosine 5'-monophosphate (AMP)-activated protein kinase; HSP90: Heat shock protein 90; GPR35: G protein-

coupled receptor 35; VDR: Vitamin D receptor; TREM-1: Triggering receptor expressed on myeloid cells 1; CB2R: Cannabinoid receptor 2;

mTOR: Mammalian target of rapamycin; a7nAChR: Alpha 7 nicotinic acetylcholine receptor; STAT: Signal transducing activator of tran-

scription

Category Regulator

Key pharmacological effect Reference

NLRP3 inhibitors GL-V9

Activate AMPK [43]

Induce macrophage autophagy

Ginsenoside Rd Induction of mitochondrial autophagy [44]
Palmatine Induction of mitochondrial autophagy [45]
Evodiamine Inhibit the apoptosis-associated speck-like protein oligomerization [46]
and caspase-1 in macrophages
Metformin/MCC950 Regulate HSP90/NLRP3 interaction [47]
Kynurenic acid Regulate kynurenic acid/GPR35 axis [48]
Intestinal flora regulators Vitamin D Regulate VDR signal [49]
Galangin Regulate inflammatory response and myeloperoxidase activity [50]
LRI12 Inhibit TREM-1 [51,52]
AMPK-mTOR-p70S6K HU308 Activate CB2R [53]
signal regulators Mediate AMPK-mTOR-p70S6K signal
Nicotine Activate a7nAChR [54]
Inhibit pro-inflammatory cytokines via microRNA-124/STAT
Mediate AMPK-mTOR-p70S6K signal
PNU282987 Activate a7nAChR [55]

Mediate AMPK-mTOR-p70S6K signal
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Figure 1 Autophagy regulation in the gastrointestinal tract of IBD. Gene mutations of autophagy (e.g., ATG16L1"""*) can be triggered

when injury or infection (DAMPs and PAMPs) occurs. Such autophagy dysregulation is found in general IECs, PMNs, Mg, and less in T

cells, resulting in an inflammatory response of IBD. NLRP3 activation inhibits the autophagy function of these cells, whereas balanced intes-

tinal flora and AMPK-mTOR-p70S6K signal contribute to the recovery of autophagy processes. DAMP: Damage-associated molecular pat-

tern; IEC: Intestinal epithelial cell; PAMP: Pathogen-associated molecular pattern; PMN: Polymorphonuclear neutrophil; Me: Macrophage.

This figure was generated by an open-type platform FigDraw (http://www.figdraw.com/)
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