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Molds produce a number of extracellular products as products of metabolism, protective
toxins to permit survival, and byproducts of cell wall structures. Examples include mold derived
volatile organic hydrocarbons, toxins, b-D-glycans, and enzymes. In addition they are the second
most common aeroallergen in the United States. Mold toxins are called Mycotoxins and include
aflatoxins, fumonisins, rubratoxins, and trichothecenes and ochratoxins. These are natural plant
toxins and can produce disease if heavily infested plants are consumed. Reports of illness occurring
due to the ingestion of mycotoxins, presumably T2, are well recorded and have been termed
alimentary toxic aleukia. Fusarium is a fungus that has been incriminated in those cases.  This
fungus is also a suspected cause of the anencephaly cases along the Rio Grande, since the toxins
of Fusarium interfere with folic acid metabolism. Fusariosis in a natural state usually affects
immunocompromised individuals and can be fatal in HIV patients. Fuminosins care a cause of
esophageal carcinoma in parts of China and Africa. Ochratoxin A is a probable carcinogen and may
cause bladder and renal damage in people from Eastern and Central Europe. Rubratoxins are a
cause of illness in Japan.

More recently physicians have had to contend with an increasing amount of cases of sick
building syndrome from suspected mycotoxins and allergens. The mycotoxins most incriminated in
these cases are trichothecenes from certain species of Aspergilla, Penicillium and Stachybotrus
Atra (chartarum). The trichothecenes are a closely related family of about 150 compounds known
chemically as sesquiterpenoids. They are of low molecular weight 250 to 350 mw that are lipophilic
so are relatively insoluble in water but not solvents. They are heat resistant and require 900 ° F. for
10 minutes in inactivate this chemical. They can also be inactivated by 5% hypochlorite.
Trichothecenes are immunosuppressive as well as irritating.



While the first mycotoxin isolated in 1955 is also the most carcinogenic, Aflatoxin, Another
mycotoxin is considered to be more of a threat from terrorists because of evidence that links this
toxin, T2, to previous incidents. T2 is a trichothecene mycotoxin produced by Fusarium tricinctum.
Its molecular weight is 466.53.

In animal models, application of small amounts result in severe skin irritation and
vesiculation followed by skin necrosis and sloughing. Systemic effects also occurred which resulted
in death.
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Testimony from the late 1970’s indicated that planes and helicopters delivering aerosols of
several colors attacked Laos and Kampuchea. After being exposed, people and animals became
disoriented and ill, and a small percentage of those stricken died. Some of these clouds were
thought to be comprised of trichothecene toxins (in particular, T2 mycotoxin). These attacks are
grouped under the label “yellow rain”. There has been a great deal of controversy about whether
these clouds were truly biological warfare agents. Some have argued that the clouds were nothing
more than feces produced by swarms of bees. The evidence as reviewed in the Textbook of Military
Medicine  is strongly suggested that T2 was used since bee feces is nontoxic. It has been estimated
that there were more than 6,300 deaths in Laos, 1,000 in Kampuchea, and 3,042 in Afghanistan. The
alleged victims were usually unarmed civilians or guerrilla forces.

 The relevance of the use of T2 increases when one realizes that in 1972 a treaty was signed
by the Soviets, the United States and many other nations to ban the production, stockpiling and
weaponization of biological agents. T2 use in Southeastern Asia is one of the three violations of that
treaty. Ricin utilization by the Bulgarian Secret police and the release of anthrax at Sverdlovsk are
the other two. Aflatoxin can be fatal acutely to various animals and is believed to be an important
cause of human hepatocellular carcinoma especially when combined with Hepatitis B or C.
Experimentally flavones and antioxidants are chemoprotective against aflatoxin induced
hepatocellular carcinoma.
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Iraqi Biologic Stockpiles

In 1995, further information on Iraq’s offensive program was made available to United
Nations inspectors. Iraq conducted research and development work on anthrax, botulinum toxins,
Clostridium perfringens , aflatoxins, wheat cover smut, and ricin. Field trials were conducted with
Bacillus subtilis (a simulant for anthrax), botulinum toxin, and aflatoxin. Biological agents were
tested in various delivery systems, including rockets, aerial bombs, and spray tanks. In December
1990, the Iraqis filled 100 R400 bombs with botulinum toxin, 50 with anthrax, and 16 with aflatoxin. In
addition, 13 Al Hussein (SCUD) warheads were filled with botulinum toxin, 10 with anthrax, and 2
with aflatoxin. These weapons were deployed in January 1991 to four locations. In all, Iraq produced
19,000 liters of concentrated botulinum toxin (nearly 10,000 liters filled into munitions), 8,500 liters of
concentrated anthrax (6,500 liters filled into munitions) and 2,200 liters of aflatoxin (1,580 liters filled
into munitions). Aflatoxins are produced by Aspergillus flavus and Aspergillus parasiticus. In
massive amounts, airborne release would be expected to produce acute hepatitis. Chronic effects
would be fibrosis and primary liver cancer.
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These toxins are stable in air, light or heat variations. They are not inactivated by
autoclaving. They will be inactivated by 5% bleach. DNA is inhibited to a significant extent and RNA
less so. They also increase lipid peroxidation of cellular membranes and inhibit electron transport
activity. They don’t require metabolic activation.



T2 toxicity depends on route of exposure, environmental factors, nutritional status, liver
damage, stress and other factors.



Note that multiple route of exposure were felt to be present in the attacks in Afghanistan
and Southeast Asia. Polysystemic effects are seen. The skin effects are almost immediate unlike HD.

It is noted that all blood elements drop in those who survive. Pancytopenia persists and is
part of the chronic state.

ALA occurred in Siberia during and shortly after WWII when heavily toxic grain was
unknowingly baked in bread and was consumed by the soldiers and villagers. The Soviets
investigating this outbreak discovered the cause to be Fusarium . They  then investigated this
fungus and found a variety of mycotoxins from this mold. Secondary sepsis related to the
pancytopenia was often fatal in ALA. It is believed that the Soviets then began to implement this
toxin as a biowarfare agent.



The United States military also has had interviews with laboratory workers who noted
burning erythema when accidentally contacting T2 even though they washed their hands
immediately. Agricultural workers noted rhinitis, pharyngitis with aphonia and pulmonary
manifestations including dyspnea, cough and chest pain.



Use 5 % bleach to wash equipment or material. Let stand 6 hours.
Use standard ER techniques. Irrigate eyes vigorously. Use calomine lotion or aloe vera cream on
burning skin. Acute pulmonary edema may occur. May need specialized pulmonary medicine
support.



Vitamin E, Flavones, Vitamin C, selenium and emetine have experimentally helped reduced acute
effects.



These are spores in the ascus. Normally mycotoxins are more abundant in the mycelium that the
spores.


