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Fungi are capable of producing a 
number  of secondary metabolites, 
including pigments, compounds with 
antibiotic properties, and the group of 
chemicals called mycotoxins. Myco- 
toxins are fungal metabolites that are 
toxic to man and animals. Although we 
have known for some time that the 
consumption of moldy grains or foods 
can cause health disorders in animals, 
it was not until the outbreak of the 
Turkey X disease of poultry in the United 
Kingdom in the 1960s (16) that we 
became fully aware of the potential 
hazard of mycotoxins in our food chain. 
A flood of research papers on myco- 
toxicology has been published since 
Turkey X disease, covering all aspects 
of mycotoxicology. 

The Food, Drug and Cosmetic Act was 
made law in the United States in order 
to  protect consumers from harmful 
substances that might become incor- 
porated into foods. In 1969, because of 
the earlier discovery of aflatoxins in 
feedstuffs, the Food and Drug Admin- 
istration declared an "action threshold" 
of 20 ppb or more of aflatoxins. This 
meant that any commodity containing 
this quantity of aflatoxin destined for 
either human or animal consumption 
may not be shipped interstate. Except 
for an occasional exemption, this policy 
remains in effect. 

Pier et a1 (14) have categorized the 
effects of mycotoxins on animals into 
acute primary and chronic primary 
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mycotoxicoses and secondary mycotoxin 
diseases. Acute primary mycotoxicosis 
occurs when moderate to high concen- 
t rat ions of mycotoxins have been 
consumed, causing various reactions 
such as hepatitis, hemorrhage, nephritis, 
and death.  The effects of various 
mycotoxins on poultry range from 
impaired immunogenesis to acute death 
(Table l), depending on the level of 
af latoxin consumed. Diagnosis of 
chronic primary mycotoxicosis is more 
difficult because the level of toxins being 
injested is lower and macroscopic 
changes are not visible. Some examples 
of chronic mycotoxicosis include 
reduced milk yields in cows, reduced egg 
production and increased egg crackage 
in poultry, and slowed growth rates in 
affected animals. Secondary mycotoxin 
disease results when animals are exposed 
to low levels of mycotoxins resulting in 
increased susceptibility t o  various 
diseases. For  example, exposure of 
poultry to sublethal levels of ochratoxin 
A causes a depression in the number of 
immunoglobulin-containing cells. 

There is also evidence that the con- 
sumption of mycotoxins by humans can 
cause health problems. Stoloff (18) 
compared the occurrence of liver cancer 
in various parts of the world with the 
incidence and concentrat ion of 
aflatoxins in peanut products being 
consumed. It has been hypothesized that 
since aflatoxins can cause liver 
carcinomas in animals, they may also be 
responsible for liver cancer in humans. 
~ t o l o f f  (18) reported that in countries 
with a low incidence of liver cancer, such 
as the United States and Canada, the 
mean concentration of aflatoxin per 
kilogram of peanut products sampled 
was 1 pg, whereas in Thailand, where 
the incidence of liver cancer is much 
higher, the mean concentration was 470 
pg kg-'. The outbreak of alimentary 
toxic aleukia in the Soviet Union during 

1942-1947 has been attributed to the 
consumption of molded cereals 
contaminated with the Fusarium 
mycotoxins called trichothecenes. The 
high incidence of esophageal cancer in 
the Transkei section of South Africa and 
parts of China is believed to have resulted 
from the consumption of maize con- 
taminated with Fusarium moniliforme 
and its mycotoxin. Other mycotoxin- 
induced diseases in man include Kashin- 
Bek disease caused by an additional 
Fusarium toxin and the Penicillium 
mycotoxin disease called cardiac 
beriberi. 

Mycotoxicologists now recognize that 
mycotoxin occurrences are not "rare" 
biological phenomena but that myco- 
toxins can occur wherever the organisms 
producing these chemicals are able to 
grow. Fungi that produce mycotoxins 
represent virtually all members of the 
fungal kingdom, although the most 

Table 1. Effects of mvcotoxins on  poultrvd 

Mvcotoxin Effects 

Aflatoxin Acute death ,  
hepatic necrosis, 
hemorrhage 

Impaired immuno-  
genesis 

Reduced resistance 
Reduced gain 
Decreased egg 

production 
Ochratoxin Acute disease, 

diarrhea, death  
Toxic nephropathy 
Reduced gain 
Decreased egg 

production 
T-2 Oral  necrosis 

Reduced gain 
Decreased egg 

oroduction 

Quantity 
of toxin 
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