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Effect of microbiota-gut-liver communication during

SARS-CoV-2 infection on liver injury

SHANG Bingqing, WU Qiu, GENG Yue™
(Key Laboratory of Food Nutrition and Safety, Provincial Key Laboratory of Animal Resistant
Biology, School of Life Sciences, Shandong Normal University, Ji’nan 250358, China)

Abstract: Some patients with novel coronavirus pneumonia (COVID-19) showed symptoms of liver injury,
but the immunostaining of liver samples are not positive, and the expression of angiotensin-converting enzyme
2 (ACE2) in liver cells was relatively low, so the entry of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) into liver cells may not be the primary factor of liver injury. The research findings suggest that
COVID-19 patients exhibit a disrupted intestinal barrier and an imbalanced gut microbiota, characterized by a
decreased abundance of anti-inflammatory bacteria and bacteroides that down-regulate ACE2 expression, as
well as an increased abundance of opportunistic pathogens. Increased abundance of opportunistic pathogens
may exacerbate the pulmonary cytokine storm and lead to secondary pathogen infection in COVID-19 patients,
which in turn triggers liver inflammation. Primary bile acid accumulation and secondary bile acid metabolism

were inhibited in some patients, suggesting that intestinal flora regulation of bile acid metabolism may also be
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a contributing factor to liver infection. In addition to the microbiota, the metabolites of the gut microbiota are

also important factors that mediate liver injury, normally, metabolites such as short-chain fatty acids,

deaminotyrosine, and other metabolites can enter the liver through the portal vein to protect it from viral

infection while the disrupted metabolism of the gut microbiota in COVID-19 patients affects the function of

the liver. This review explored the role of microbiota-gut-liver communication during SARS-CoV-2 infection,

with a view to alleviating symptoms of liver injury in COVID-19 patients in the future by targeting the microbiota.

Key Words: COVID-19; SARS-CoV-2; gut microbiota; gut-liver axis; gastrointestinal diseases; hepatic

injury
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