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Ochratoxin Health Effects

Ochratoxin is a toxic chemical produced by several different molds, including Aspergillus
ochraceus, Aspergillus niger, Aspergillus carbonarius and Penicillium verrucosum. It is a
common contaminant of several different foods and also has been found in the air of
water-damaged buildings. A Pub Med search yields nearly 3000 articles on this toxin,
including more than 700 on the negative health effects on humans, other mammals and
birds.

Ochratoxin is most recognized for its strongly negative effects on the kidney in a variety
of species, including humans. It is widely acknowledged as being at least in part
responsible for Balkan Endemic Nephropathy and appears to be one of the main
causes of Focal Segmental Glomerulosclerosis (FSGS). It also has been shown to have
a negative effect on other detoxification organs, including the liver, urinary tract and
bladder.

Many studies suggest that ochratoxin also is a risk factor for a variety of cancers. These
include cancers of the kidney, liver, testes, urinary tract, bladder, skin and breast.

Effects on offspring are another major cause of concern. Ochratoxin is transferred to the
fetus through the placenta and is excreted profusely in breast milk. It is especially
associated with problems with brain development, including the cerebral cortex and
hippocampus. Neural tube defects, immune system problems and eye malformations
also can result.

Neurological problems also can be an effect of ochratoxin exposure in children and
adults. Ochratoxin is neurotoxic, causing problems especially with the astrocytes and
hippocampus, and also affects glutamate.

Ochratoxin has a variety of effects on the immune system. Components that have been
shown to be affected include macrophages, neutrophils, monocytes, T-cells,
lymphocytes and Natural Killer Cell activity. Chronic inflammation also is an effect, with
raised IL-1b and IL-8.

As a result of the immune system problems, pathogens are more likely to be
problematic. Pathogens in animals that have been identified as proliferating as a result
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of ochratoxin poisoning include Trypanosoma brucei rhodesiense, Salmonella,
Coccidiosis, Escherichia coli, certain bacterial infections and Hepatitis.

Ochratoxin has a negative effect on the epithelium, interfering with the barrier function
of the skin and causing intestinal permeability. It has been associated with skeletal
abnormalities, loss of bone strength, damage to the testes and ovaries, and decreases
in testosterone. The literature also suggests that it may have negative effects on the
pancreas and mesenchyme functioning.

Because ochratoxin is present in animal feed, its effects have been extensively studied
in the agricultural literature. Pigs and chickens are especially affected by it in terms of
growth and overall health.

Ochratoxin has a wide variety of health effects because it is toxic in fundamental ways.
It creates high amounts of oxidative stress and lipid peroxidation, is damaging to the
mitochondria, and is genotoxic with effects on DNA.

Most of the research and discussion in the literature focuses on ochratoxin as a
contaminant of food. This appears to be appropriate with regard to Balkan Endemic
Nephropathy and with regard to livestock.

However, in most human populations, food consumption does not seem especially
correlated with ochratoxin levels in the body. It thus seems that exposures from living or
working in moldy buildings may be even more important. Inhaled exposures are
especially damaging compared to ingested ones, one study suggests.

Another possibility is that in some individuals, an Aspergillosis infection is causing the
toxin to be produced internally. This has yet to be explored in the literature, however.

Common foods that are frequently contaminated with ochratoxin include cereals, coffee,
raisins, grape juice, wine, beer, chocolate, salami, peanuts, milk and cheese. Pig liver/
kidney and licorice can be especially high in this toxin. Several spices (including ginger,
nutmeg, paprika and ginseng) also can be contaminated with it.

Legal limits for ochratoxin in foods are in place in the European Union, Egypt, Bosnia,
Herzegovina, Russia, China, India, Nigeria and Kenya. No specific limits are in place in
the U.S., Canada, Australia, New Zealand, Japan, Mexico or South Africa.
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In some categories, the legal limit in Europe is relatively low compared to the amount of
toxin that frequently can be present in food. For instance, a study in France found that
some samples of coffee were very close to the legal limit in terms of ochratoxin level; in
countries without such standards, coffee may greatly surpass the European standard in
terms of the amount of the toxin present.

As is the case with other mycotoxins, probiotic bacteria can be effective in detoxifying
ochratoxin. The more intensive exposure to these sorts of bacteria seems to be the
explanation for why ruminants such as cows are less affected by the toxin than other
farm animals.

Binders of various sorts (such as Cholestyramine in humans and Mycotix in livestock)
appear to be at least somewhat effective in helping to move the toxins through the
intestinal tract and out of the body.

Supplements that have been shown to be possibly helpful in reducing the effects of
ochratoxin include Vitamins C and E, lycopene, flavonoids, zinc, melatonin, Coenzyme
Q10, milk thistle, cyanidin and L-phenylalanine.

-Lisa Petrison, Ph.D.
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