Information Regarding Toxins

Mycotoxins are toxic compounds that occur naturally as byproducts of many different
types of molds (fungi). Mycotoxin-producing molds can grow on foods such as spices, nuts, and
grains, both before and after harvest. They often thrive in foods that are stored improperly in
humid conditions. Most mycotoxins are stable compounds that remain harmful to humans even
after contaminated food is processed and cooked at recommended temperatures.!

Contaminated food usually contains multiple kinds of fungi, and it can be difficult to
determine which strains of fungi are responsible for the mycotoxins present and their
consequent effects on humans.? One strain of fungus may produce several different mycotoxins
under certain conditions, and different strains of fungi may produce the same kind of
mycotoxins. 3 In general, most studies on mycotoxins’ effects on humans are relatively recent,
and much is still unknown about their impact.* Emerging evidence suggests that climate change
may be contributing to the growing prevalence of mycotoxin-contaminated food. °

The symptoms of mycotoxins’ harmful effects are collectively referred to as
mycotoxicosis. Mycotoxicosis can look different in each case, depending on the duration of
exposure, dosage, type of toxin, health of the person exposed, and the potential for combined
effects with other chemicals.® Some people may be more susceptible to mycotoxicosis due to
gene mutations that can either increase or decrease the toxic effect of mycotoxins in the body.’

Trichothecenes

Trichothecenes (TCNs) are one of the largest groups of mycotoxins that are largely
produced by Fusarium species of fungi. TCN-producing fungi thrive in foods that are exposed to
moisture when improperly stored or packaged.® The TCNs accumulate in plant tissues and
remain throughout processing, eventually contaminating finished agricultural goods. Water
polluted by agricultural run-offs of TCN-infected crops is also a major source of mycotoxin
contamination in the environment.® Tropical regions are more prone to fungal damage due to
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warm, humid climates that favor fungal growth. Insect infestation and rains during harvest also
increase the potential for fungal contamination of foods. °

When TCNs are absorbed by the body, they interfere with protein synthesis in cells,
eventually leading to irreparable cell damage and cell death. TCNs can cause a wide spectrum
of effects, but in general, they target the cells lining the intestine, 1 as well as the skin, kidneys,
liver, blood, and immune system.'? Symptoms include weakness, vomiting, diarrhea,
hypotension, loss of appetite, changes to the neuroendocrine system, reduced bone marrow,
and suppression of the body’s immune response.® 1 Chronic exposure to trichothecenes can
cause alimentary toxic aleukia.®

Studies of the effects of TCNs on humans are scarce, but one study of pigs exposed to
Fusarium mycotoxins (including TCNs) found significant levels of inflammation and cell death in
the pigs’ livers.® In humans, the liver is an important site of metabolism and detoxification of
the blood, and is one of the organs likely to be significantly impacted by absorption of
mycotoxins.1? 18

Deoxynivalenol (DON), also known as vomitoxin, is one of the most common TCN
mycotoxins found in grains around the world. In an outbreak of TCN mycotoxicosis in China due
to moldy rice, affected persons developed classic food poisoning symptoms such as chills,
vomiting, abdominal pain, and diarrhea.'® Several outbreaks of mycotoxicosis caused by
exposure to DON have been reported in India, China, and the US.?° There is relatively little
known about the specific toxic effects of other kinds of TCNs. 2! Preventing exposure to TCNs is
essential as there are no specific treatments or cures for TCN-induced mycotoxicosis.??
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Difficulties in Detection

When plants become contaminated with mycotoxin-producing fungus, they may
attempt to protect themselves from damage by altering the mycotoxin’s chemical structure to
reduce its toxic effects.?3 This occurs in a process called conjugation, where the plant combines
the structures of its own sugars with the mycotoxins.?* This “masked” or “modified” form of
the mycotoxin can be difficult to detect by usual methods but remains harmful to humans, due
to the potential for deconjugation during the digestive process. When deconjugated, the
mycotoxins are released in their original form.?> Several kinds of modified mycotoxins have
been discovered recently, but many others are still unknown. Current research is limited
regarding modified mycotoxins and the way they are released in human digestion.?®

Other Mycotoxins

In 2004, 125 people in Kenya died of mycotoxicosis after consuming maize
contaminated with aflatoxins, another potent kind of mycotoxin. In 2005, more than 75 dogs
died in the U.S. after eating pet food also contaminated with aflatoxins. Hundreds of other dogs
experienced severe liver problems. 27 Mycotoxins have also been responsible for many
epidemics in history, including an outbreak of alimentary toxic aleukia that killed roughly
100,000 people in Russia between 1942 and 1948.%8

Gliotoxin is another kind of mycotoxin that is an emerging object of focus in mycotoxin
studies, so research into its effects on humans is limited.?° Gliotoxin falls in a class of
mycotoxins called ETPs that are produced by a wide variety of molds, including several species
of Aspergillus.3 Aspergillus fumigatus is a type of mold that is present both indoors and
outdoors around the world. It abundantly produces spores that are continuously inhaled by
humans but are normally rendered harmless by the body’s innate immune response.3?

Aspergillus fumigatus also produces gliotoxins that suppress the body’s immune
response by impairing activation of T-cells and inducing cell death in monocytes (a type of
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white blood cell).3%33 When people with weakened lungs or suppressed immune systems are
exposed to Aspergillus fumigatus, they can develop Aspergillosis, a fungal disease that can
range from mild symptoms to very severe illness.3* Although most cases of aspergillosis occur
sporadically in individuals, outbreaks can occur when vulnerable populations are exposed to
high levels of airborne Aspergillus.?®

Symptoms of exposure to gliotoxins include lung disorders, brain dysfunction, bone
marrow dysfunction, and in severe cases, tumors of the brain and lung.3® Exposure may also
aggravate conditions affecting the central nervous system, such as Multiple Sclerosis.3’
Treatments for Aspergillosis include antifungal medications and surgery, but there is no specific
treatment to combat the effects of gliotoxin.38
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