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Fungal secondary metabolites have been shown to be of great value 
in medical applications [1].

The ubiquitous Aspergillus species, in particular, has been well 
studied and its secondary metabolites prove to have therapeutic 
significance in producing antibiotics and lovastatins [2]. Aspergillus is 
a generic name of a group of fungi that share similar morphological 
characteristics that reveal spore bearing structures. Aspergillus species 
commonly cause localized and systemic infections, particularly in 
immunocompromised human hosts upon inhalation of conidia. We, 
unfortunately, have seen an increased number of Aspergillosis over the 
last decade, emphasizing the need for a better understanding of this 
fungus and the potentially fatal infections it may cause. 

It is well documented that secondary metabolites that are 
produced by fungi species like Aspergillus have a wide variety of 
biological activities. Advances in genome sequencing have detected 
far more secondary metabolite gene clusters than has been previously 
understood. A process of attempting to activate these gene clusters are 
currently underway [3]. 

In nature, organisms produce secondary metabolites, including 
antibiotics that help the organism survive. Secondary metabolites are 
used mainly as competitive weapons against other organisms, as metal 
transporting agents, as symbiotic agents, as sexual hormones, and 
as differentiation effectors. Some secondary metabolites (including 
antibiotics) are important for sporulation and germination, as some 
secondary metabolites stimulate spore formation and inhibit or 
stimulate germination. In addition, sporulation and formation of 
secondary metabolites are regulated by similar factors, which may insure 
concomitant secondary metabolite production during sporulation. This 
serves several purposes, such as slowing down germination of spores 
until more favorable conditions for growth are met, protecting the 
spore from consumption, or cleansing the environment of competing 
organisms during germination. 

From a clinical point of view, furthering our understanding of fungal 
secondary metabolites allows us to advance both drug discovery and 
our understanding of infectious diseases. Fungal infections commonly 
present with abnormal clinical findings. Much is yet to be understood 
in regards to how different fungal species manifest as differently as 
they do in immunocompetent versus immunocompromised hosts. 
Secondary metabolites are an area of research that has yet to be fully 
elucidated. Factors to consider that hinder the full understanding of 
secondary metabolites include the premise that they are only made in 
specific environmental conditions. This premise may explain the gap 

in understanding of how certain microbes have the ability to affect 
immunocompetent hosts or contaminant diseases. 

Bioactive small molecules that are produced by Aspergillus species 
in particular have been seen to exhibit antibacterial, antifungal, and 
even anticancer properties. Improvements in the field such as mass 
spectrometry and UHPLC chromatogram utilization helps advance the 
drug discovery process by allowing screening measures to lead to fewer 
possible candidates and a more focused approach [4]. This advancement 
is promising in the efforts to discover more bioactive small molecules to 
be used for engineering novel bioactive natural products. 

The medical community is often perplexed by the varied effects 
of fungal interactions on different individuals. This should not 
be surprising considering that every unique human host entails 
different comorbidities and underlying diseases that provide a range 
of environments for the fungus to invade. A better understanding 
of Aspergillus nidulans will provide us with a better understanding 
of the dermatological manifestations of Aspergillus nidulans in 
immunocompromised versus immunocompetent hosts, for which we 
currently have limited understanding. 

Aspergillus is a major fungal pathogen in severely immunosuppressed 
or neutropenic patients. Systemic Aspergillus infections occur in 
patients who are immunocompromised, with the most common 
manifestation being invasive pulmonary Aspergillosis with a mortality 
of 82%. The skin is a rare site of infection. However, there are two 
cases described in the literature in which cutaneous aspergillosis was 
the primary manifestation of systemic aspergillosis after allogenic 
hematopoietic cell transplantation. For example, Kotwal, et al. reported 
a case of Aspergillus nidulans causing primary cutaneous aspergillosis 
in an immunocompetent patient [5] while Schimmelpfennig, et al. 
reported a case of primary cutaneous aspergillosis in a patient status 
post allogeneic hematopoietic cell transplantation [6]. Furthering our 
understanding of species such as Aspergillus and the production of 
their secondary metabolites is critical to the application of improving 
patient prognosis.
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