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Mini Review

For young physicians used to having electricity and 
born in the internet era it is hard to imagine how research 
was done in the Early Nineteen Century. Bright people like 
Christiaan Hendrik Persoon stand out because of his large 
contributions to Mycology. He published several books; one 
of the most important is Synopsis Methodica Fungorum, 
written in Latin. This book is considered the “foundation of 
systemic mycology”. This book is the first one to adopt the 
Linnean method in mycology [1,2]. 

The Nineteen Century is considered the transition of 
amateur Natural History to a professional practice, a field 
considered mostly for men. Johanna Westerdijk was the first 
Professor of Mycology in the Netherlands. She is considered 
one of the first women to challenge stereotypes because 
the inequality gap was even wider than it is now. We will 
mention some of the names of the pioneer scientist working 
on fungi taxonomy: Catharina Helena Dörrien, Marie-Annie 
Libert, Mary Elizabeth Banning, Elise-Caroline Bommer nee 
Destree, Mariette Rousseau and Annie Lorrain Smith. All 
of these women showed they could carry out outstanding 
research. In addition, they showed women were as capable 
of publishing important research as anyone [3]. 

Recent analyses suggest fungi (including yeast and 

mold) are the second most diverse kingdom on Earth with 
99,000 known species. In fact, there are estimates of more 
than several million species of which around 600 may infect 
to humans [4,5]. 

The discovery of Penicillium by Fleming in 1928 and 
subsequent research by Ernest Boris Chain and Edward 
Walter Florey in 1940 undoubtedly has been a milestone 
in Biology and Medicine. This mold properties and medical 
applications had dramatically altered the medical practice as 
well as life expectancy of the human kind [6,7].

Earlier than 1960s the study of fungi was a branch of 
Botany. Some of the most important texts that study mycology 
are: “Pathological Mycology” by German S Woodhead and 
Arthur Hare, et al. [8], “Dictionary of the fungi” by Geoffrey 
Ainsworth, et al. [9]. Since its appearance in 1945, it 
constitutes an essential handbook for the detailed study of 
fungi. In later editions, more names have been added to the 
list, reaching 20,000 thus achieving the best list of generic 
names and were completed with the most recent molecular 
evidence that exists in this area of studies.

“Medical mycology in the USA historical analysis” by Ana 
Victoria Espinel Ingroff, et al. [10], that book reminds us, 
Agostino Bassi, was the first to associate silkworm disease 
with a fungus in 1835.

This text is essential to understand the evolution of 
Medical Mycology in the US and Europe in the past 150 years. 
It highlights the importance of scientists who have had a high 
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impact on the progress of science, improving the knowledge 
necessary for the development of new antifungal drugs.

Aya Homei, et al. [11] “Fungal disease in Britain” and 
the United States 1850-2000. In this book, four diseases of 
high social impact in the period 1850-2000 are described in 
depth: 
	Dermatophytosis, 
	Infection with Candida Albicans, 
	Coccidoidomycosis, Blastomycosis and Histoplasmosis 

as specific infection in North America and finally 
	Infection with Aspergillus fumigatus.

Meanwhile, in Latin America San Blas, et al. [12] refers to 
the advances in mycology during the late Nineteen Century as 
the transition from magic to science. He mentions academics 
such as Alejandro Posadas, R. Seeber, A. Lutz and P. Almeida 
as founders of regional knowledge because they discovered 
agents of fungal disease. 

It is important to understand the historical context 
of research in particular in Mycology. A fine example is 
the document written by Flores, et al. [13]. They describe 
how to confirm the infection Sporotrichum schenckii only 
forty years ago. First, they took a sample of the purulent 
material taken from the wound. Afterwards, the sample was 
inoculated in Sabouraud-glucose agar and then grown at 
37°C. Subsequently, the fungal culture was examined with a 
light microscope. In addition, there was an analysis of sugar 
fermentation and afterwards the samples were inoculated 
for in vivo testing [14]. 

One of the greatest academic efforts of modern study 
of mycoses is the establishment of The International 
Mycological Association IMA [15]. They have organized 
nine international congresses, involving more than forty 
countries, managing to establish Mycological organizations 
throughout the world [16,17].

Why is it vital to have an early diagnosis for deep fungal 
infections?

An increase in the incidence of endemic and 
opportunistic fungal systemic diseases was discovered by 
Sifuentes Osornio, et al. [18]. This trend has population 
related drivers such as migration, tourism and population 
growth. Another cause of the upsurge of mycosis are the 
cases of Invasive Fungal Infections (IFI) associated with the 
management of HIV-positive patients, hematopoietic stem 
cell transplantation, aggressive chemotherapy for cancer, and 
autoimmune diseases with biological drugs. These therapies 
are more frequent and successful in recent years. Several 
Latin American studies showed that up to 4% of sepsis cases 
associated with catheters are related to Candida sp. resulting 
in high mortality rates that varies between 20-63% [19-22]. 

Candida auris is considered an emerging multi-drug 
resistant pathogen. In fact, C. auris alone has been reported 
in hospital outbreaks of more than 20 countries since 2009, 
it is resistant to the three main classes of antifungals. What 
makes it even more dangerous is the fact cases often go 
unnoticed because of laboratory misdiagnoses. Invasive 
candidiasis is one of the most common nosocomial fungal 
infections worldwide [23-24]. 

The raise in mycotic infections has made adequate fungi 
detection vital for the survival of patients. For instance, 
conventional microbiological techniques (blood cultures) 
are only positive in 38-50% of proven cases of invasive 
candidiasis, in addition the cell wall markers have low 
specificity and sensibility making immunological detection of 
fungi difficult. Fungal nucleic acid detection search appears 
to be suitable for the early identification of fungal pathogens. 
A molecular methodology based on real-time PCR has given 
a more accurate detection, example of this type of diagnosis 
are: Genesig kit (Primer Design), qPCR kit Vi Prime PLUS 
Candida albicans (Vivantis) or the Luminex xTAG fungus 
assay (Luminex Molecular Diagnostics). 

Recently Jainlabdin MH, et al. [25] developed alternative 
method of diagnostic tools, known as Multiplex Probe 
Amplifcation (MPA) it can identify up to nine species 
of Candida (C. albicans, C. dubliniensis, C. tropicalis, C. 
parapsilosis, C. guilliermondii, C. haemulonii, C. krusei, C. 
glabrata and C. auris). 

Inside Human Body and Space Exploration

Fungi are ubiquitous organisms that have accompanied 
humans over the centuries and will continue to do so. This 
group will continue to be important for humanity which 
means further research is and will be needed.

The film “Bohemian Rhapsody Queen’s story” sparked 
the interest in further knowledge of Pneumocystis jirovecii. 
This microorganism was originally wrongly described by 
Chagas in 1909 as part of the biological cycle of a protozoan. 
Nevertheless it was reclassified as a fungus in 1988 [26]. 

Mogilnicka and Ufnal research suggest microbiota 
plays a crucial role in the homeostasis of the human host. 
These microorganisms are not exclusively bacteria; human 
intestine also shelters several species of fungi which 
produce numerous metabolites. A wide variety of the food 
and beverages we ingest contain a broad spectrum of fungi 
which have their own metabolites. This could become the 
molecular markers of the future [27]. 

Technology has made it easier of humanity to explore 
space. Space travel, however, depends on working and living 
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in a confined environment, making necessary to reuse air 
and water for months. If this process is not made properly 
space travelers would end up living in dangerous conditions 
for long-term health. Using space wisely is vital, because 
the crew has limited contact with the rest of the world, in a 
very demanding workplace where stress levels are very high. 
There have been experiments looking for the relationship 
between stress and microbial contamination, under those 
conditions [28]. 

Salmonella typhimurium grown under microgravity 
conditions has shown an increased level of tumor necrosis 
factor alpha in infected epithelial cells. This usually means an 
increase in microorganism’s virulence. Astronauts face high 
levels of radiation, microgravity, persistent fluid dynamics, 
prolonged isolation, confinement, chronical detachment 
of the circadian cycles in addition of extensive working 
hours. The immune system has serious alterations due to 
the increased burden of chronical stress. A six-month space 
flight, can eventually lead to persistent reactivation of latent 
herpes viruses and the possibility of developing a malignant 
disease [28-32]. 

However experts like Peter W Taylor, et al. [33] reports 
that the International Space Station (ISS) has been habitable 
for more than 15 years. The key components of guarantying 
human survival are accurate prediction of microbiological 
problems in order to avoid problems that complicate 
future deep space exploration. Although highly efficient air 
filtration systems, microbiological monitoring are used and 
the aim is to minimize the accumulation of moisture inside, 
routine cleaning of the interior surfaces continues as a great 
challenge [34]. 

One of the objectives of this report would be to stimulate 
scientific production in areas of infectious diseases and 
Mycology a particular emphasis on the current knowledge 
of their cellular and molecular biology; and another is 
not to forget the work of those who developed modern 
mycology. Since it is surprising the growing popular interest 
for the knowledge of fungi, it was due to the scourge of 
Victorian classrooms (Trichophytum, Microsporum and 
Epidermophytum) and the proliferation of the so-called 
“athlete’s foot” in the years after World War II (Trichophyton 
rubrum and Trichophyton metagrophytes). Now, in the 
past thirty years, the appearance of opportunistic fungal 
infections, associated with medical progress in the world 
(Critical Medicine and invasive medical interventions, drugs 
produced severe immunosuppression) are again in the 
public domain [35,36].

Scientific expeditions beyond Earth orbit present huge 
challenges in order to preserve the health of those on board. 
So while culture of the most prominent fungal human 

pathogen (Candida albicans) in microgravity, potentiates 
a global change in gene expression that could induce a 
virulence-related phenotype, in the study of Crabbe, at al. 
[37]. Data represent an important basis for the assessment 
of the risk that commensal flora could play during prolonged 
human spaceflight missions [38].
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