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INTRODUCTION
Helicobacter pylori, a bacterium that colonizes the human 
stomach, is implicated in various gastrointestinal diseases, 
including gastritis, peptic ulcers, and gastric cancer. Recent 
research has uncovered intricate mechanisms by which H. pylori 
infection influences cellular processes, particularly through 
the modulation of autophagy-a crucial cellular mechanism 
involved in maintaining homeostasis and responding to stress. 
Autophagy, a highly regulated process, plays a pivotal role 
in cellular quality control by degrading damaged organelles 
and proteins, thereby promoting cell survival under stressful 
conditions. In the context of H. pylori infection, autophagy 
serves as a double-edged sword, contributing to both host 
defense mechanisms and bacterial persistence strategies.

DESCRIPTION
The induction of autophagy by H. pylori involves intricate 
signaling pathways, including the regulation of integrin-linked 
kinase (ILK) and the activation of reactive oxygen species 
(ROS) via NADPH oxidases (NOXs). ILK, a serine/threonine 
protein kinase, acts as a critical regulator that mediates cellular 
responses to extracellular cues, including bacterial infections. 
Upon H. pylori infection, ILK activation triggers downstream 
signaling events that culminate in the generation of ROS by 
NOXs. ROS production induced by NOXs serves as a signaling 
molecule that orchestrates cellular responses, including the 
activation of nuclear factor erythroid 2-related factor 2 (Nrf2). 
Nrf2 is a transcription factor that regulates the expression 
of antioxidant response element (ARE)-dependent genes, 
such as heme oxygenase-1 (HO-1). The upregulation of HO-
1, an enzyme with potent antioxidant and anti-inflammatory 
properties, is crucial for cellular adaptation to oxidative stress 
induced by H. pylori infection.

Interestingly, the interplay between ROS and Nrf2 forms 
a feedback loop that regulates autophagy in response to 
H. pylori infection. ROS accumulation activates autophagy 
through various pathways, including AMP-Activated Protein 
Kinase (AMPK) and mammalian target of rapamycin (mTOR) 
signaling, which are essential for coordinating cellular energy 
metabolism and stress responses. Furthermore, autophagy 
induction in H. pylori infected cells contributes to bacterial 
clearance by engulfing and degrading intracellular pathogens, 
thereby limiting bacterial survival and dissemination. However, 
H. pylori has evolved mechanisms to evade autophagic 
degradation, promoting its persistence within host cells and 
contributing to chronic infection and disease progression. The 
dysregulation of autophagy pathways during H. pylori infection 
can have significant implications for disease outcomes, 
including the development of gastric inflammation, epithelial 
barrier dysfunction, and carcinogenesis. Persistent activation 
of autophagy may exacerbate tissue damage and inflammation, 
contributing to the pathogenesis of H. pylori associated gastric 
diseases. Understanding the molecular mechanisms underlying 
H. pylori induced autophagy regulation offers potential 
therapeutic avenues for combating H. pylori infection and 
associated gastric diseases. Targeting key signaling nodes, such 
as ILK, NOXs, ROS, and Nrf2/HO-1, could potentially modulate 
autophagic responses and enhance host defense mechanisms 
against H. pylori.

CONCLUSION
In conclusion, the study of H. pylori induced autophagy via ILK 
regulation of NOXs-ROS-Nrf2/HO-1 pathway underscores the 
complexity of host-pathogen interactions and the multifaceted 
roles of autophagy in cellular responses to bacterial infections. 
By unraveling these intricate pathways, researchers aim to 
uncover novel therapeutic strategies for combating H. pylori 
associated diseases and improving patient outcomes.


