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extrinsic allergic alveolitis (hypersensitivity 
pneumonitis).29 Allergic respiratory diseases 
resulting from exposures to microbiai agents have 
been documented in agricultural, biotechnology, 
office, and home environmentsn,33.34,35,36,37.Js,39,40,41 

Acceptable levels of airborne microorganisms 
have not been established. Relationships between 
health effects and environmental microorganisms 
must be determined through the combined 
contributions of medical, epidemiologic, and 
environmental evaluation.26 The current strategy 
for on-site evaluation involves a comprehensive 
inspection of problem areas to identify sources of 
microbial contamination and routes of 
dissemination. In those locations where 
contamination is visibly evident or suspected, bulk 
samples may be collected to identify the 
predominant species. However, associating health 
effects with airborne microbial contaminants can 
be difficult. 

Aspergillus species 

Airborne Aspergillus species (Aspergillus spp.) 
such as A. jumigatus, A. jlavus, A. niger, and 
A. versicolor are commonly found in indoor
environments. Water damaged materials in indoor
environments can frequent this fungal species.
Spores from several Aspergillus spp. may cause
allergic reactions in humans. Certain species have
the ability to produce mycotoxins. Exposure to
these mycotoxins may cause disease in humans
such as infection of living tissues and toxicosis
occurring from the ingestion of fungal toxin
containing foods. Various species have the ability
to produce volatile organic compounds (VOCs).42 

However, the role in human health of these fungal
VOCs is unclear.

Cladosporium species 

Airborne C/adosporium spp. are very common in 
outdoor and indoor environments. This species 
has been isolated from a large variety of 
substrates. Cladosporium spp. may cause an 
allergic reaction in humans. 
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Penicillium species 

Penicillium spp. have been well studied primarily 
due to their antibiotic producing capabilities. This 
fungal species is commonly found in soil, on 
various building materials, and in indoor air 
environments. Penicillium has the ability to grow 
and flourish on many types of substrates 
especially those that are undergoing deterioration 
or spoilage. There is a large number of 
Penicillium species with the ability to produce 
harmful human mycotoxins. Some species also 
have the ability to produce VOCs. 

Stachybotrys species 

Stachybotrys spp. can be found in indoor 
environments in water damaged materials, 
particularly those that are cellulose based. Spores 
of this fungal species are not readily released into 
the air. Therefore, Stachybotrys spp. identified in 
air samples is an indication of an area that 
warrants further investigation. S. chartarum is a 
mycotoxin producer and a potential culprit of 
health problems in indoor environments. 
ExposuretoS. chartarum may generate symptoms 
of sore throats, headaches, dermatitis, fatigue, and 
others. 

Endotoxin 

Endotoxins, the principle surface antigens in 
Gram-negative bacteria, are contained in the outer 
cell wall of Gram-negative bacteria. Aerosolized 
endotoxins are suspect causative agents in the 
development of chronic bronchitis, abnormal 
cross-shift declines in pulmonary function, and 
asthma.43 Occupational exposure limits for 
endotoxins have not been established by NIOSH 
or OSHA. The verification code for this 
document is 502162.
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