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New study suggests a promising therapeutic target for sepsis 

 

Promoting autophagy restores intestinal barrier function in sepsis, investigators report in  

The American Journal of Pathology  

 

Philadelphia, January 26, 2023 – Sepsis, one of the most acute and serious disease complications in the 

intensive care unit, is caused by various infections and results in life-threatening organ dysfunction. The intestinal 

barrier plays a vital role in the process of sepsis, and its disruption exacerbates sepsis. A new study in The 

American Journal of Pathology, published by Elsevier, has found that promoting autophagy, the process by which 

cells break down and destroy damaged or abnormal proteins, with rapamycin, an immunosuppressant, reduced 

intestinal epithelial cell death and restored intestinal barrier function during sepsis. The study also suggests that 

the interplay of mammalian target of rapamycin (mTOR), a negative regulator of autophagy, and polo-like kinase 

1 (PLK1) is crucial in sepsis-induced barrier dysfunction and may provide novel insights for treatment of sepsis.   

 

“Despite the increased understanding of sepsis pathophysiology and the application of advanced clinical 

treatments, sepsis remains a major cause of health loss worldwide with a high health-related burden,” said lead 

investigator Wei-Hua Lu, MD, Department of Critical Care Medicine, The First Affiliated Hospital of Wannan 

Medical College (Yijishan Hospital of Wannan Medical College), and Anhui Province Clinical Research Center for 

Critical Care Medicine (Respiratory Disease), Anhui, China. “Because the function of mTOR and PLK1 in sepsis 

remains unclear, further investigation is warranted.” 

 

In the study, mice were subjected to cecal ligation and puncture (CLP), a perforation of the cecum allowing the 

release of fecal material into the peritoneal cavity, which established a sepsis model in vivo. Compared to mice in 

sham group, the CLP mice had severe intestinal mucosal injury and increased intestinal mucosal permeability. 

Under rapamycin treatment, activation of autophagy inhibited enterocyte apoptosis and restored the disrupted 
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intestinal barrier, suggesting that autophagy plays a protective role in sepsis-induced intestinal barrier 

dysfunction.  

 

To determine whether the protective role of PLK relies on autophagy, mice modified with the PLK1 gene (CAG-

PLK1 mice) underwent CLP. Activation of autophagy was observed, and apoptosis was alleviated. However, 

these ameliorative phenomena deteriorated in mice treated with chloroquine, an inhibitor of autophagy, compared 

with mice treated with rapamycin. These results indicate that PLK1 protects against sepsis-induced barrier 

dysfunction by promoting intestinal autophagy. 

 

To further explore whether PLK1 promotes autophagy via the mTOR pathway in intestinal epithelial cells, the 

investigators observed the physical interaction between PLK1 and mTOR in an in vitro model of human colonic 

epithelial cells. They found that PLK1 also promotes cell autophagy and improves autophagy and high 

permeability. Moreover, PLK1 physically interacted with mTOR and participated in reciprocal regulatory crosstalk 

in intestinal cells during sepsis.  

 

 
Caption: Diagram showing the role of the polo-like kinase 1 (PLK1)-mammalian target of rapamycin (mTOR) axis in sepsis-

induced intestinal barrier dysfunction. Overexpression of PLK1 enhances intestinal epithelial autophagy during sepsis, thus 

reducing intestinal epithelial apoptosis and ameliorating intestinal barrier dysfunction. However, the protective effects of PLK1 

are impaired by treatment with chloroquine, an inhibitor of autophagy. PLK1 negatively regulates the activity of the mTOR 

pathway, and the inhibition of mTOR recovers the expression of PLK1, thus generating regulatory crosstalk during sepsis, 

which may be another mechanism of sepsis-induced intestinal barrier dysfunction. CLP, cecal ligation and puncture; LPS, 

lipopolysaccharide (Credit: The American Journal of Pathology). 

 

“The reciprocal regulation of the PLK1-mTOR axis is crucial in sepsis-induced intestinal barrier dysfunction,” Dr. 

Lu observed. “These findings indicate that the PLK1-mTOR axis may be a promising therapeutic target for 

treatment of sepsis.” 



 

--- 

 

Notes for editors 

The article is “The PLK1-mTOR Axis Regulates Autophagy to Prevent Intestinal Barrier Dysfunction During 

Sepsis,” by Ying-Ya Cao, Yang Qiao, Zhong-Han Wang, Qun Chen, Yu-Peng Qi, Zi-Meng Lu, Zhen Wang, and 

Wei-Hua Lu (https://doi.org/10.1016/j.ajpath.2022.11.008). It appears online in advance of The American Journal 

of Pathology, volume 193, issue 3 (March 2023), published by Elsevier. 

 

This article is openly available at https://ajp.amjpathol.org/article/S0002-9440(22)00394-7/fulltext. 

 

The study was funded by National Natural Science Foundation of China grant 82002092, the Anhui Province 

Natural Science Foundation grant 2108085MH300, the Natural Science Research Project of Colleges and 

Universities in Anhui Province grant 2021ZD0099, and funding for the “Peak” Training Program for Scientific 

Research of Yijishan Hospital, Wannan Medical College, grants GF2019J03 and GF2019G08. 

 

Full text of the article is also available to credentialed journalists upon request. Contact Eileen Leahy at +1 732 

238 3628 or ajpmedia@elsevier.com to request a PDF of the article. To request an interview with the authors 

please contact Ying-Ya Cao at +86 15055324662 or caoyingya1990@126.com.  

 

About The American Journal of Pathology 

The American Journal of Pathology, official journal of the American Society for Investigative Pathology, 

published by Elsevier, seeks high-quality original research reports, reviews, and commentaries related to the 

molecular and cellular basis of disease. The editors will consider basic, translational, and clinical investigations 

that directly address mechanisms of pathogenesis or provide a foundation for future mechanistic inquiries. 

Examples of such foundational investigations include data mining, identification of biomarkers, molecular 

pathology, and discovery research. High priority is given to studies of human disease and relevant experimental 

models using molecular, cellular, and organismal approaches. https://ajp.amjpathol.org  

 

About Elsevier 

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals advance 

science and improve health outcomes for the benefit of society. We do this by facilitating insights and critical 

decision-making for customers across the global research and health ecosystems.  

 

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same rigor to our 

information analytics solutions for researchers, health professionals, institutions and funders.  

 

Elsevier employs 8,700 people worldwide. We have supported the work of our research and health partners for 

more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable analytics that help 

our users make breakthroughs and drive societal progress. Digital solutions such as ScienceDirect, Scopus, 

SciVal, ClinicalKey and Sherpath support strategic research management, R&D performance, clinical decision 

support, and health education. Researchers and healthcare professionals rely on our over 2,700 digitized 

journals, including The Lancet and Cell; our over 43,000 eBook titles; and our iconic reference works, such as 

Gray's Anatomy. With the Elsevier Foundation and our external Inclusion & Diversity Advisory Board, we work in 

partnership with diverse stakeholders to advance inclusion and diversity in science, research and healthcare in 

developing countries and around the world. 

 

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for professional and 

business customers. www.elsevier.com 
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