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Primary liver cancer is one of the leading causes of cancer
deaths globally (1). Hepatocellular carcinoma (HCC) is
the most common primary liver malignancy, and the major
risk factors for HCC include hepatitis B and C, alcohol
consumption, non-alcoholic fatty liver disease, and liver
cirrhosis (2). The liver is the common site of metastasis
from breast, lung, and colorectal cancer, and malignant
melanoma (3).

Accumulating evidence demonstrates that the human gut
microbiota can influence metabolism, inflammation, immune
response, and disease conditions, including cancer (4). The
liver is exposed to components and metabolites from the
gut microbiota via the hepatic portal vein, and is enriched in
immune cells, such as T cells, B cells, and macrophages (5).
In a mouse model of diethylnitrosamine-induced HCC,
lipopolysaccharide from the gut microbiota can promote
liver tumor progression through the activation of NFKB (6).
In a mouse model of obesity-induced HCC, the gut
microbiota provoke the senescence-associated secretory
phenotype in hepatic stellate cells and promote liver tumor
development (7). However, roles of the gut microbiota in
host immunity against primary and secondary liver tumors
are poorly understood.

Ma and colleagues demonstrate that in multiple mouse
models, Clostridium species can inhibit the accumulation
of hepatic natural killer T (NKT) cells, and suppress
antitumor immune response against both primary and
secondary liver tumors (8). Using mouse models of primary
liver tumor and secondary liver tumors from lymphoid or
melanoma tumor cell lines, Ma et 4/. found that antibiotic
treatment altered the gut microbiome and reduced tumor
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growth and liver metastases. They analyzed immune cell
subsets in the mouse models and found the accumulation
of NKT cells that express CXCR6 in the liver. Further
investigation showed that CXCL16 expression on liver
sinusoidal endothelial cells contributed to the accumulation
of hepatic NKT cells.

Bile acids have been synthesized in the liver and involved
in dietary fat absorption. Ma er 4/. showed that primary bile
acids, which have been metabolized to secondary bile acids
by gut bacteria, increased CXCL16 expression on liver
sinusoidal endothelial cells. Antibiotic treatment decreased
secondary bile acids and increased CXCL16 expression
on liver sinusoidal endothelial cells. Colonization with a
commensal Clostridium species, which are Gram-positive
bacteria and involved in the conversion of primary to
secondary bile acids, decreased hepatic NKT cells and
increased liver tumor metastases. In nontumor liver tissue
specimens from liver cancer patients, primary bile acid
levels were correlated with CXCL16 expression, whereas
secondary bile acid levels were inversely correlated with
CXCL16 expression.

The data from Ma et 4/. may open new opportunities to
target the gut microbiota for the prevention and treatment
of primary and metastatic liver tumors. Accumulating
evidence demonstrates that the composition of the human
gut microbiota can be influenced by several factors,
including diet, antibiotics, lifestyle, and probiotics (9).
Hence, future studies are needed to examine the potential
influence of these factors on the immunosurveillance of
liver tumors.

Therapeutic monoclonal antibodies that block CTLA4,
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PDCD1 [programmed cell death 1 (PD-1)], and CD274
[programmed cell death 1 ligand 1 (PD-L1)] protein have
been shown to potentiate antitumor T cell responses and
improve survival in patients with non-small-cell lung cancer,
melanoma, head and neck squamous carcinoma, renal cell
carcinoma, lymphoma, and bladder cancer (10). Nivolumab,
a monoclonal antibody that blocks PDCD1 protein, may
be effective in HCC (11). Experimental evidence from
animal models demonstrates that intestinal microbes, such
as Bacteroides species, Bifidobacteria species, and Akkermansia
muciniphila, can potentiate anticancer effect of T-cell-based
immunotherapies (12-15). In light of the data from Ma
et al., it would be intriguing for future studies to examine
the influence of the gut microbiota on efficacy of the T-cell-
based immunotherapies for liver cancer. Considering the
complex relationship between the gut microbiome, immune
cells, and tumor cells in human liver, future analyses of
human liver tissue specimens are required for clinical
application.
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