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Abstract

Ochratoxin A (OTA) is a secondary metabolite of Asper-
gillus and Penicillium, microorganisms that can be haz-
ardous to health when present as food contaminants.
OTA is a potent member of a group of mycotoxins.
Prolonged exposure to mycotoxins in the diet is related
to cancer, among other diseases. Hepatocellular car-
cinoma (HCC) accounts for 70%-90% of primary liver
cancers and is the third leading cause of cancer-related
deaths worldwide. In a recent study, Ibrahim et a/
proposed a correlation between the incidence of HCC
and contamination with OTA. Analysis of OTA in serum
samples showed that HCC patients had the highest in-
cidence of OTA of the subjects examined (5-fold higher
than that of the control group). OTA levels were sig-
nificantly increased in HCC patients. This study demon-
strates that chronic exposure to high levels of OTA may
be associated with a high risk of liver cancer develop-
ment. Future epidemiologic studies of HCC should focus
on good practices in food preparation, food storage and
the consumption of OTA-containing foods.
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Core tip: This manuscript is a short commentary to the
paper which considered ochratoxin A, a mycotoxin pro-
duced by fungi, as an important carcinogen and etio-
logical agent able to induce hepatocellular carcinoma.
Based on a recent study, we try to link food contamina-
tion with a possible increased incidence on hepatocel-
lular carcinoma cases at eastern populations.
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COMMENTARY ON HOT TOPICS

Food contamination is a public health problem that is
monitored worldwide by the Food and Agriculture Orga-
nization of the United Nations and by the World Health
Organization. Care in food preparation and storage are
extremely important to avoid ingestion of various micro-
organisms and their toxins. High temperatures and humid-
ity during harvest, storage and processing of grains, nuts
and other crops, are appropriate conditions for fungal and
mold development, especially when food is stocked in an
inappropriate mannet. Species of Aspergillus and Penicillinm
are the major producers of aflatoxins and ochratoxins,
mycotoxins that have been classified as potent carcino-
gens by the International Agency for Research on Cancer
and that are well known for liver toxicity.

Hepatocellular carcinoma (HCC) is a major health
problem with a rising incidence in western countries'",
though most HCC cases (> 80%) occur in sub-Saharan
Africa or eastern Asia. China alone accounts for more than
50% of the world’s cases”™. HCC accounts for 70%-90%
of primary liver cancers, making it the third leading cause
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of cancer-related deaths worldwide” . Hepatitis B virus,
hepatitis C virus infections and alcohol intake are widely
recognized as the main causes of HCC™,

Aflatoxins (AFT) are secondary metabolites produced
by some Aspergillus species that contaminate food during
storage, production and processing. Due to their high
toxicity and mutagenic, teratogenic and carcinogenic ef-
fects" they have long been suggested as possible an
etiologic agent of HCC. Mycotoxin poisoning occurting
in the presence of hepatitis B virus infection is related
to an increased risk of HCC development. AFT are me-
tabolized by hepatic enzymes, generating reactive epoxide
species that are able to form a covalent bond with gua-
nine”. The resulting adducts can promote cellular and
macromolecule damage and have already been described
as biomarkers for aflatoxin contamination!'",

Though food contamination by certain AFTs is corre-
lated with HCC occurrence, it is unknown if ochratoxin
A (OTA) has a role in HCC pathogenesis, as proposed
recently by Ibrahim ez a/'?. Though a possible relation-
ship between OTA and HCC has been statistically ana-
lyzed in several regions, there is as yet no consensus.

OTA is an isocoumarin-derived mycotoxin that is
most commonly produced by Aspergillus ochracens™ grow-
ing on stored barley, corn or wheat. OTA can be found
in a wide range of human foods such as cereals, beet,
wine, cocoa, coffee, dried vine fruit and spices, as well
as in some meat products and milk. It is a potent, ther-
mostable, immunosuppressive and carcinogenic toxin'",
and its effects are attributable to its ability to interfere
with protein synthesis. After being absorbed, OTA is me-
tabolized by the liver and excreted as both bile and in the
renal proximal tubules”. In experimental animals, OTA
induces tumors in the kidney as well as in the liver™".
Although several lines of evidence derived from animal
expetiments implicate OTA in hepatic carcinogenesis' "',
no epidemiological data are available to evaluate such
relationship. Biomarkers such as reduced glutathione-
conjugates, N-acetylcysteine-conjugates and DNA-OTA
adducts have been detected as products of OTA metabo-
lism by the liver™*”, but no association between HCC
and OTA has been reported.

According to Ibrahim ez a/'”| Egyptians diagnosed
with HCC (and defined by high serum levels of alpha-
fetoprotein and altered liver enzyme levels) have signifi-
cantly higher levels of OTA in their sera than control
subjects; the increase is approximately 5-fold. The au-
thors also investigated the strength of the association
between OTA and HCC and found that HCC was 9.8
times as frequent in an OTA-exposed group of subjects.
This evaluation essentially aimed to determine the contri-
bution of OTA exposure to HCC pathogenesis and sug-
gested that OTA is a plausible etiologic factor for HCC.

Ibrahim e a/'” encourage the search for new possi-
bilities linking OTA to HCC or other diseases in regions
around the wotld. For instance, OTA is frequently related
to Balkan nephropathy, which is characterized by a dis-
crete form of tubulointerstitial nephropathy with insidi-
ous presentation and slow progression and high levels of
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OTA in the urine!"”. Not only humans but also some ru-
minant and non-ruminant animals can be contaminated
by OTA. Metabolic studies show that OTA can persist
in the body of pigs; the hazard thus arises due to con-
tamination of animal feed and constitutes an additional
source of OTA contamination in human food"".

This study demonstrated that chronic exposure to
high levels of OTA could increase the risk of liver can-
cer. Future epidemiologic studies of HCC should focus
on good practices in food preparation, food storage and
the consumption of OTA-containing foods such as ce-
reals and milk by liver-diseased patients. Ibrahim ez al™
opened the discussion of this new possible cause of

HCC, which should not be ignored.
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