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ABSTRACT

Aspergillus and Penicillium species are important mold in the indoor
environment. Human exposes to indoor mold mainly via inhalation. The toxic effects
and irritations probably results from a chronic or high exposure to fungal fragments
and metabolites. Pulmonary mycotoxicosis through mold inhalation was initiated
because of a local cluster of cases of acute pulmonary hemorrhage in infants living in
water-damaged homes. Some indoor molds were able to produce hemolysins that
could create pores in red blood cell membrane resulting in release of the iron for their
growth. Cooperative (CAMP-like) hemolytic reaction between mold and bacteria may
be one of potential relevancies to lyse red blood cells. In this study, the hemolytic
activities and CAMP-like reactions of airborne Aspergillus and Penicillium were

investigated.
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Indoor molds from public rooms at Faculty of Medicine, Chiang Mai
University were quantified, and identified by morphologies and/or nucleotide
sequences. Their hemolytic activities were tested on complete solid media
supplemented with human or sheep erythrocytes and demonstrated as hemolytic
index. Total indoor molds were found ranging from 800 CFU/m?® to 980 CFU/m? in
average of 895.67+90.53 CFU/m?®. Most of molds such as Acremonium, Curvularia,
Fusarium, Trichoderma, particularly Aspergillus, Penicillium, and Cladosporium
could lyse human erythrocytes. Aspergillus and Penicillium were found averagely
87.67+63.96 CFU/m® and 38.67+38.02 CFU/m?®, respectively. One half of Aspergillus
and one-fifth of Penicillium isolates could lyse human erythrocytes with hemolytic
indices ranging from 1.00 to 1.85 and 1.24 to 2.67, respectively. These molds which
had hemolytic activity included A. wentii, A. westerdijkiae, A. flavipes, P. citrinum, P.
decumbens and P. sumatrense. Most isolates could not produce hemolytic zones at
25°C but some could do so well when they were spore germinated initially at 25°C
and grown continuously at 37°C. They could lyse human red blood better than sheep
blood. However, all species of both genera produced hemolytic zones in high
variation.

To determine whether the release of hemolytic factors might depend on the
environmental conditions, the hemolytic activities during growth in different medium
compositions, temperatures and the presence of red blood cell were observed in A.
wentii B1 and P. decumbens. During growth in liquid medium, A. wentii B1 could
survive at 37°C after initially spore germination at 25°C, however hemolytic factors

were released in high level when growing exponential only at 25°C. Hemolytic factors
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of this mold were secreted during growth in undernourished medium better than
complete medium and were heat labile at 100°C. Secreted proteins eluted from native
gel cut which could lyse sheep erythrocytes had molecular mass over 50 kDa. P.
decumbens released low level of hemolytic factors at the late exponential growth only
in undernourished medium. Its hemolytic factors were heat stable at 100°C.
Additionally, in undernourished medium, the presence of small amount of the red
blood cells slightly induced the lysis of sheep red cells triggered by A. wentii B1.
Cooperative interaction between Aspergillus or Penicillium and
Staphylococcus aureus was shown synergistically as half-moon-shaped complete
hemolysis in the a-hemolytic zone of bacteria. For synergistic hemolytic zone
between mold and Streptococcus pneumoniae, it was shown as half moon-shaped
clear zone underneath the bacterial colony. With sheep erythrocytes, CAMP-like
reactions were identified in most of the isolates of A. flavipes, A. westerdijkiae, P.
citrinum, P. decumbens and P. sumatrense with Staphylococcus aureus but the results
were varied when tested with Streptococcus pneumoniae. No reaction could be
detected using Staphylococcus epidermidis and Streptococcus pyogenes. No reaction
could be detected in all species tested with human erythrocytes. Interestingly, most of
Aspergillus and Penicillium, which had no hemolytic activities, showed synergistic
hemolytic reactions with Staphylococcus aureus. The synergistic activities between
mold and Staphylococcus aureus could occur via the interaction of sphingomyelinase
from Staphylococcus aureus and CAMP-like factors from indoor mold, such as A.
flavipes or P. sumatrense. Further efforts on purification and characterization of the

hemolytic and CAMP-like factors released from those molds may lead to more
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understanding of their pathogenesis and involvement in terms of cytolytic activities to

cells in respiratory tract.
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