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Hepatocellular carcinoma (HCC) is a serious public health prob-
lem worldwide [1]. Recently, Chen et al. [2] reported the ob-
served survival and relative survival of leading cancer sites from a
population-based cancer registry for 40 years in the inshore areas
of the Yangtze River. HCC ranks the first among all malignancies
and the poorest survival rate among cancer types in Qidong, China.
The data indicated that the prevention and treatment of HCC still
are far from satisfaction.

Recently, Yang et al. [3] reported that the long-term intake of
whole grains/dietary fiber reduces the risk of adult HCC. The pre-
vention of HCC is the most promising strategy in reducing its in-
cidence and mortality. Emerging evidences indicate that numerous
nutrients and nonnutrient dietary bioactive components reduce the
incidence and/or delay HCC development through modifications of
deregulated epigenetic mechanisms [4]. However, the pathogene-
sis of HCC is poorly understood. Future studies on the effects of
whole grain/dietary fiber intake on patients with HBV/HCV infec-
tion, on different racial/ethnic or high-risk populations are needed
to elucidate the exact underlying mechanisms [3].

The leading etiological factors of HCC include chronic HBV
or HCV infection [5], aflatoxin B1 (AFB1) contaminated food in-
take, alcohol consumption, non-alcohol fat liver diseases (NAFLD),
metabolic disorders, and other environmental factors. Recent ad-
vances in genomics provide insight into the mechanisms of
HCC [6]. Chronic HBV carriers have a 5- to 15-fold increased risk
of HCC compared with the general population. HBV/HCV infec-
tions represent a major global public health and economic bur-
den, with an estimated 257 million and 71 million people, respec-
tively, worldwide. The natural history of HBV or HCV in children
depends on age at time of infection, mode of acquisition, ethnic-
ity, and genotype [7]. Most children infected perinatally or verti-
cally remain asymptomatic but are at uniquely higher risk of de-
veloping chronic hepatocytes damage, progressing to liver cirrhosis
and HCC, hence classifying HBV/HCV as oncoviruses. The represen-
tative data on epidemiology of HCC is scarce and cancer is not a
reportable disease and the cancer registries are mostly urban. Ac-
cumulating basic and clinical data suggested that HBV/HCV infec-
tion still is considered an important etiology of HCC [7].

* Corresponding author.
E-mail address: yaodf@ahnmc.com (D.-F. Yao).

https://doi.org/10.1016/j.hbpd.2019.04.010

The high whole grain/dietary fiber intake is beneficial to pre-
vention of HCC. However, the avoidance of AFB1 contaminated
food intake was of great importance. The evidence for AFBI1-
induced epigenetic alterations with potential mechanisms involved
in HCC development. AFB1 is currently the most commonly studied
mycotoxin due to its great toxicity and its distribution in a wide
variety of foods such as grains and cereals. The genetic modifica-
tions begin in the liver through the biomorphic AFB1, the AFB1-
ex0-8.9-Epoxy active, which interacts with DNA to form adducts
of AFB1-DNA, inducing mutation in codon 249, mediated by a
transversion of G-T in the p53 tumor suppressor gene in hepa-
tocarcinogenesis [8]. AFB1 interact synergistically with HBV/HCV
infection or alcohol consumption leading to vert liver cirrhosis
is the predominant risk factor for HCC development. Prevention
of viral infection by universal vaccination against hepatitis virus,
HCC surveillance program, preventing alcoholic liver diseases, fun-
gal contamination of grains and ground crops to prevent basically
AFB1 exposure are important measures to prevent hepatocytes
damage or malignant transformation through genetic and epige-
netic modifications.

Alterations of hepatic metabolism are critical to the develop-
ment of liver disease. Now, the incidence of NAFLD among healthy
populations is increasing and has become one of the most common
causes of liver disease worldwide [9,10]. NAFLD characterized by
liver fat accumulation affects at least 30% of the global population
and has recently been recognized as an important etiology con-
tributing to the increased incidence of HCC. The more aggressive
form, nonalcoholic steatohepatitis (NASH), is characterized by hep-
atocyte necrosis and inflammation. The development of effective
approaches for disease prevention and/or treatment heavily relies
on deep understanding of the mechanisms underlying NAFLD to
HCC development [11,12]. An accumulation of ectopic fat, including
visceral obesity and fatty liver leads to a dysfunction of the adi-
pose tissue with impaired production of adipocytokines, inactivity
of carnitine palmitoyl transferase II located on the mitochondrial
inner membrane [13], and the presence of NAFLD resulting in the
emergence of a microenvironment favorable to HCC development.
However, it was worthy to explore how decreasing liver fat accu-
mulation and further understanding the molecular mechanisms in-
volved in the cascade of NAFLD to HCC progression.

Although HCC as an aggressive and life-threatening disease
often was diagnosed at intermediate or advanced stages, which
substantially limits approaches to its effective treatment. HCC
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progression with chronic constant hepatocyte damage or hepatic
microenvironment resulted in the generation of an oncogenic mi-
croenvironment, creating a prooncogenic milieu and thus promot-
ing hepatocyte transformation. Recently, cellular and molecular
studies have shown that adult hepatocytes are the cells of original
liver tumors, with different possible pathways in hepatocarcino-
genesis. Genetic analyses from HCC tissues have provided impor-
tant information about tumor initiation and progression. Genomic
classification of HCCs based on their molecular features has led to
new treatments for HCC [14]. Multi-kinase inhibitors except of so-
rafenib have been approved for HCC treatment, and the prelimi-
nary success of immunotherapy has raised hopes. New knowledge
of these findings could help unravel the HCC pathogenesis to de-
vise new prevention strategies and a potentially be used to indi-
vidualize HCC management.
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