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Characteristics and Health Effects of Ambient Biological Particulates
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The composition of ambient biological particulates (bioaerosols) is complex,
including fungal spores, pollens, microorganisms, and fragments, toxins and
particulate wastes originating from various organisms. Exposure to high levels of
bioaerosols may result in development or exacerbation of allergic respiratory diseases.
We conducted a one-year monitoring study to assess the characteristics and health



impacts of ambient biological particulates.

We conducted one-year environmental sampling in both Shin-Jhuang and Taipei city
to monitor ambient fungal spores, fungal allergens and endotoxin. Fungal spores were
collected in the last week of every month during the study period. Fungal allergens
and endotoxin were monitored 2 weeks every season. Assessment of health impact
was conducted in Taipei city only. We collected outpatient and emergency visit data of
a nearby teaching hospital to evaluate the potential health effects of ambient fungal
spores. According to the study results, the average concentration of total fungal spores
was 1659 spores/m3, and the predominant fungal taxa included Basidiospores,
Ascospores, Cladosporium, and Aspergillus/Penicillium, with average concentrations
higher than 100 spores/m3 and present in more than 95 % of the samples. The average
fungal allergen concentrations in coarse (2.5-10 ?‘Fﬁ) and fine particles (<2.5’?‘Pﬁ)
were 0.0008 ng/m3 and 0.0003 ng/m3 for Alt a 1, 0.0007 ng/m3 and 0.0013 ng/m3 for
Asp f 1, and 0.2219 ng/m3and 0.0963 ng/m3 for Cla h 1. The mean levels of
endotoxin in coarse and fine particles were 0.17 EU/m3 and 0.10 EU/m3, respectively.
According to the results of regression analyses, we found the concentrations of
measured bioaerosols were associated with meteorological parameters (e.g.,
temperature, relative humidify, wind speed and barometric pressure) and air pollutants
(e.g., PM10 and SO2). According to multivariate analyses, hospital visits due to
allergic diseases were related to several fungal spores (e.g., Alternaria,
Aspergillus/Penicillium, Botrytis and Drechslera/Helminthosporium) and
environmental parameters (e.g., temperature, wind speed, relative humidity, PM10
and ozone ). Environmental factors also showed delayed effects on allergic diseases.
This study provided the characteristics of ambient particulates in Taipei, Taiwan, and
evaluated the relationships between ambient particulates, environmental parameters,
and health impacts. Futures studies should scrutinize the mechanism that fungal
spores trigger the onsets of respiratory diseases, as well as investigate the health
impacts of other biological particulates (e.g., endotoxin).



