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Abstract. Intestinal microecology refers to the interaction between the host and the microorganisms in 
the human intestinal tract, which is composed mainly of intestinal flora. Intestinal microflora affects the 
physiological and pathological changes of the host through metabolic activity and host interaction. 
Precancerous lesion of liver is a potential benign liver disease, which may lead to malignant 
transformation of liver. It is the intermediate stage from benign lesion to malignant transformation. Recent 
studies have shown that intestinal microecology is closely related to the occurrence of precancerous 
lesions of the liver. This study expounds the interaction of the bridge between intestine and liver, the gut-
liver axis, the intestinal microecology and the precancerous lesions of liver, hoping to provide a new idea 
for clinical prevention and treatment of precancerous lesions of liver. 

1   Introduction   
Intestinal microecology is a complex and diverse 
ecosystem, which has a specific symbiotic relationship 
with the host. At present, intestinal microecology plays 
an important role in the physiological and pathological 
process of the host, which is closely related to the 
pathogenesis of liver diseases . The gut microecology 
includes the gut microbiome, which normally maintains 
a dynamic equilibrium with the host, but is disrupted by 
changes in the host and environment, leading to 
disease . 

Hepatocellular carcinoma (HCC) is the most 
common primary liver cancer and the sixth most 
common malignant tumor in the world, with high 
malignancy and the third highest mortality rate in the 
world . Hepatiti─liver fibrosis─liver cirrhosis─liver 
precancerous lesions─liver cancer is the five stages of 
liver disease development. In the liver cirrhosis, the liver 
cancer malignant transformation process, will experience 
a quite long time, namely the liver cancer precancerous 
lesion stage . Because the early symptoms of liver 
cancer are not obvious and easy to be ignored, and the 
cure rate of advanced liver cancer is low, the cure 
difficulty is big and the treatment plan is complex, so it 
is more meaningful to prevent the occurrence and 
development of precancerous lesions than to treat liver 
cancer. Precancerous lesion of liver is a potential benign 
liver lesion with the possibility of malignant 
transformation of liver. It is the intermediate stage from 
benign lesion to malignant transformation. Precancerous 
lesions of liver mainly include liver cell dysplasia, 
hepatic adenomatous hyperplasia, liver fibrosis, liver 

cirrhosis and other diseases. It is influenced by hepatitis, 
alcoholic liver disease, nonalcoholic fatty liver disease, 
cirrhosis and many other factors. In recent years, with 
the further study of the intestinal liver axis, it has been 
found that the intestinal microecological imbalance and 
the progression of chronic liver disease can affect each 
other , this article discusses the relationship between 
Intestinal microecology and the occurrence and 
development of precancerous lesions of liver, and 
provides more directions for the prevention and 
treatment of precancerous lesions of liver.  

2  Gut microecology 
The intestinal microecology is a kind of ecosystem 
which is composed of the interaction between the 
microorganism and the host. Its main functions include 
participating in metabolic activities, nutritional effects, 
immunity and protection of receptors from foreign 
microorganisms . Dysbacteriosis can lead to 
inflammation and fibrosis of the liver . Probing into 
the composition of intestinal microflora is helpful to 
understand the relationship between intestinal 
microecology and host diseases. 

3  Composition of intestinal flora 
The gut microbiome consists of bacteria, archaea, and 
eukaryotes that congregate in the gastrointestinal tract 
and have evolved with their hosts over thousands of 
years to form complex and mutually beneficial 
interactions . According to statistics, there are more 
than 1014 kinds of microorganisms in the digestive tract, 
among which there are 10 times more bacterial cells and 
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100 times more microbiome than human genome . 
Although the gut microbiome was previously thought to 
consist of between 500 and 1,000 species of microbes , 
a recent large-scale study estimated that the gut 
microbiome consists of more than 3,500 species of 
bacteria . Intestinal flora can be divided into three 
categories: beneficial bacteria, pathogenic bacteria and 
conditional pathogenic bacteria. Beneficial bacteria such 
as Bifidobacterium, lactobacillus, etc; Pathogenic 
bacteria such as Staphylococcus, proteus, clostridium, 
pseudomonas Aeruginosa and opportunistic pathogens 
such as Enterococcus, Escherichia coli, 
bacteroides .The intestinal microflora can be divided 
into five groups: bacteroidetes, firmicutes, actinomycetes, 
proteobacteria and verruculose microphytes. The number 
of bacteroidetes and firmicutes accounts for more than 
90% of healthy people's intestinal tract, the quantity of 
Actinomycota, proteobacteria and Verrucosa 
microbacteria was less . 

4  Metabolites of Intestinal Flora 
The metabolic products of the intestinal flora are short-
chain fatty acid and secondary bile, in which short-chain 
fatty acid is the major. Short-chain fatty acid is produced 
by intestinal bacteria that ferment polysaccharides that 
the body can not digest. Short-chain fatty acid regulates 
various aspects of the host by inhibiting histone 
deacetylase and activating specific G protein coupled 
receptors , such as intestinal motility, inflammation, 
glucose homeostasis, and energy. Short-chain fatty acid 
consists mainly of acetate, propionate and Butyrate, 
which are important energy sources for intestinal 
epithelial cells to maintain the intestinal barrier, and 
propionate, which converts and inhibits cholesterol 
synthesis in the liver. Intestinal dysbacteriosis is caused 
by overgrowth of bacteria and abnormal accumulation of 
metabolic products, which leads to the destruction of 
intestinal barrier and liver damage caused by large 
numbers of bacteria entering the liver. Studies have 
shown that exogenous acetate and propionate can 
prevent hepatic steatosis, inhibit hepatic fat synthesis, 
reduce liver damage caused by hepatic steatosis and 
prevent precancerous liver lesions . Short-chain fatty 
acid can also increase the risk of hepatocellular 
carcinoma by inducing cholestasis .  

5  Intestinal hepatic axis 
The liver is an organ with a dual blood supply. It 
supplies oxygenated blood to the liver from the celiac 
artery and receives blood from the intestine to the 
hepatic portal vein. About 75% of the liver's blood 
comes from the hepatic vein. Therefore, there is a close 
relationship between the intestine and the liver, forming 
the intestine-liver axis. The enteric-hepatic axis refers to 
the mutual regulation of the intestinal mucosa and the 
liver through the portal circulation. The relationship 
between intestinal flora and liver is regulated and 
stabilized by the interaction of metabolism, immunity 

and neuroendocrine . Intestinal barrier is a barrier 
formed by connecting adjacent cells through tight 
junction protein, which is a natural barrier against 
bacteria and their metabolites . In the absence of the 
host's gut microbiome, the antigens (derived from 
pathogenic microorganisms) pass through these tight 
junctions, which are recognized by the dendritic cell and 
activate the adaptive immune system, resulting in 
increased intestinal permeability. Small doses of 
pathogen-related molecules such as Lipopolysaccharide 
(Lps) , peptidoglycan and flagellin enter the liver via 
Toll-like receptor 4(Tlr4) and cause liver fibrosis . 

6  Intestinal microecology and 
precancerous lesions of liver 

Changes of intestinal microflora in patients with 
precancerous lesions of liver. When the liver becomes 
diseased, the dynamic equilibrium between the host and 
the gut ecology is broken down, leading to a disruption 
of the gut flora. Liver fibrosis and cirrhosis may lead to 
bacterial translocation through different mechanisms, 
including overgrowth of intestinal bacteria, derangement 
of intestinal lumen factors, increase of intestinal 
permeability and decrease of immune function . 
According to research, liver fibrosis and cirrhosis are 
closely related to intestinal microecological imbalance . 
In cirrhosis, a decrease in bile acid secretion  and 
portal hypertension  overgrowth of the intestinal flora. 
The study showed that the intestinal flora of patients 
with cirrhosis showed higher levels of pathogenic 
bacteria such as enterobacteriaceae and streptococci, as 
well as lower levels of beneficial bacteria such as 
bifidobacterium and lactobacillus, compared with 
healthy controls . Quantitative metagenomic analysis 
of intestinal microflora in patients with liver. 

Intestinal microecological imbalance promotes the 
occurrence and development of precancerous lesions of 
liver 

Intestinal microecological imbalance refers to 
increased permeability of intestinal mucosa, a large 
number of bacterial translocation. Bacterial translocation 
refers to the migration of live bacteria or bacterial 
endotoxin (lipopolysaccharide, peptidoglycan, 
lipopeptide) from the intestinal cavity to the mesenteric 
lymph nodes and other extraintestinal sites . When 
bacteria overgrow, intestinal permeability increases and 
a lot of bacterial translocation, especially of 
lipopolysaccharide (gram-negative) , reaches the liver 
through the hepatic portal vein, it binds to toll-like 
receptor 4 in various liver cells, such as kupffer cells 
(KCs) and hepatic stellate cells (HSCs) , causing chronic 
hepatitis, cirrhosis and liver cancer . Therefore, the 
activation of LPS-TLR4 pathway is very important in the 
development of liver precancerous lesions. When 
activated by LPS-TLR4, KCs in liver cells secrete TNF-
α, IL-6 and other inflammatory mediators, which cause 
oxidative stress and inflammatory reaction in liver, 
damage cell DNA and induce gene mutation . At the 
same time, when HSCs are activated by the LPS-TLR4 
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pathway, they can synthesize a large number of 
extracellular matrix proteins, which can promote liver 
fibrosis, and further promote the development of liver 
cirrhosis. After activation, HSCs also secretes 
angiogenesis factors, lPS induced the migration of 
mesenchymal endothelial cells and the formation of 
blood vessels, which is a key step in the development of 
hepatocellular carcinoma . Therefore, the composition 
and function changes of intestinal microecology may be 
closely related to the development of liver fibrosis and 
cirrhosis, thus promoting the development of 
precancerous liver lesions. 

7  Conclusion 
Intestinal microecological imbalance is closely related to 
the occurrence and development of precancerous lesions 
of liver. Precancerous lesions of the liver in patients with 
intestinal pathogenic bacteria significantly increased and 
beneficial bacteria significantly reduced, at the same 
time, the imbalance of intestinal microecology leads to 
the overgrowth of intestinal bacteria, the increase of 
intestinal permeability and bacterial translocation, which 
induce a lot of lipopolysaccharide to enter the liver 
through the portal vein. Therefore, the composition of 
intestinal flora, metabolic products, prevent bacterial 
translocation, block the signal pathway may delay or 
prevent the development of precancerous liver lesions. 
At present, there are few studies on the relationship 
between intestinal microecology and precancerous 
lesions of liver. Therefore, it is necessary to explore the 
relationship between intestinal microecology and liver 
precancerous lesion to provide a new therapeutic idea for 
liver precancerous lesion. 
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