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Abstract
This case report presents the basic parameters that led to the identification of  a mould 
from the genus Scedosporium, isolated from mastitic cow’s milk. The macroscopic and 
microscopic characteristics of  the isolate and the result of  the identification by MALDI-
TOF mass spectrometry are given. As this is the first report on the identification of  
Scedosporium in the Balkan region, the data could be useful for laboratories in the region 
working with materials of  animal origin.
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CASE PRESENTATION

The Scientific Veterinary Institute in Novi Sad was presented with an isolate from milk 
obtained from a dairy cow with clinical mastitis in one of  the udder quarters. The cow 
was from the vicinity of  Lopare, Republic of  Srpska, Bosnia and Herzegovina. The 
cultural and microscopic features of  the isolate were characteristic of  a mould. Still, 
the genus remained unknown; in long-standing practice, such a mould had not been 
isolated either from milk obtained from cows with mastitis or from any other animal-
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derived material. At first, the milk sample was suspected to have been contaminated 
with mould(s) from the environment. Therefore, a veterinary surgeon repeated the 
sampling from the infected udder under aseptic conditions. The cultivation resulted 
in the isolation of  what looked to be the same species in pure culture. The veterinary 
surgeon who took the milk samples pointed to the poor hygienic conditions in the 
housing, mould-infested bedding and the previously unsuccessful antibiotic treatment 
of  the udder. 

Macroscopic characteristics of the isolate

The isolate was subcultivated on standard laboratory culture media: blood agar, 
Sabouraud dextrose agar, Dichloran Glycerol (DG 18) agar (all Biokar Diagnostics) 
and liquid thioglycollate medium. The plates were incubated in both aerobic and 
anaerobic conditions (GasPak EZ, Becton Dickinson, U.S.) at 25 °C and 37 °C. In 
subculture, growth of  the mould was noted after 24 hours’ incubation in both aerobic 
and anaerobic conditions at 25 °C and 37 °C on blood agar and Sabouraud dextrose 
agar. There was no growth on the DG18 agar. The characteristics of  the isolate growth 
at different ages on different media are presented in Figures 1, 2, 3 (solid media) and 
Fig. 4 (liquid medium).

Figure 1. Colonies after 24 hours’ incubation in aerobic conditions and 37 °C on blood agar 
(A) and Sabouraud dextrose agar (B). The colonies were tiny, white and cotton-like, with 
cobweb-like surfaces, compact centres and irregular edges.

Figure 2. Colonies after five days’ incubation in aerobic conditions on Sabouraud dextrose 
agar at 37 °C. The colonies were of  distinct form, cotton-like, convex, sagging in the periphery, 
greyish white in colour, with whiteish edges (A). It was possible to detach the surface mycelia
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with an inoculating loop, but the compact centres remained tightly attached to the culture 
medium. On the underside of  the plates, a yellow pigment and brownish centres of  the 
colonies were notable (B).

Figure 3. Colonies after five days’ incubation under anaerobic conditions at 37 °C on blood 
agar (A) and Sabouraud dextrose agar (B). The colonies were large, white, with compact 
centres, cobweb-like surfaces and without pigmentation.

Figure 4. Growth of  the isolate in liquid thioglycollate medium after five days’ incubation at 
37 °C. Mycelial growth at the liquid-air interphase (A). The compact structure was completely 
detachable from the liquid with an inoculation loop (B).
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Microscopic features

Microscopic examination revealed hyphae and ovoid-shaped conidia (Fig. 5).

Based on the culture characteristics and microscopic morphology of  the fungus, its 
genus remained unknown, so help was requested from the Institute of  Public Health 
of  Vojvodina, Serbia, with which multi-year cooperation in the identification of  
pathogen species in human and veterinary medicine has been fruitful. 

Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry 
(MALDI-TOF MS)

The Institute of  Public Health of  Vojvodina used matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry (MALDI-TOF MS), (Bruker Daltonics, 
Germany), and applied the MSP Library, Filamentous Fungi. The isolate was then 
identified as Scedosporium sp., score value 2.03 (Fig. 6).

Figure 5. Microscopic features of  the mould isolate (Gram-stain), after five days’ incubation 
(magnification 1000×). Hyphae and ovoid-shaped conidia (A and B).

Figure 6. Spectrum of  the Scedosporium isolate generated by MALDI-TOF Bruker flexControl 
software (Bruker Daltonics GmbH & Co., Germany).
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Scedosporium  spp. are ascomycetous fungi belong to the genus Scedosporium, family 
Microascaceae, order Microascales, and phylum Ascomycota.

COMMENT

Scedosporium (former Pseudallescheria, which was the name for the teleomorph) is a genus 
of  filamentous fungus of  the Microascales order and Microascaceae family (Elad, 2011). 
The species of  the genus are generally considered to be saprophytes, ubiquitous in soil 
and in standing and polluted waters, mainly in human-impacted environments (Cortez 
et al., 2008; Carnovale et al., 2022; Mello et al., 2022). They have been isolated from 
domestic and wild animal faeces, cattle gut microbiota (Wen et al., 2018) and manure 
(Elad, 2011). 
The genus currently comprises ten recognized species: S. aurantiacum, S. cereisporum, S. 
desertorum, S. dehoogii  and S. minutisporum, and S. apiospermum species complex which 
includes S. angustum, S. apiospermum, S. boydii, S. ellipsoideum, and S. fusoideum. These 
species can be distinguished phylogenetically by comparing the sequences of  a 
fragment of  the β-tubulin gene (TUB2) (Abrantes et al., 2021; Mello et al., 2022). 
Among them, S. apiospermum, S. boydii and S. aurantiacum are clinically relevant and the 
most pathogenic species for human and animals (Chen et al., 2021).
The high degrees of  intrinsic antifungal resistance render these infections difficult to 
treat successfully (Lackner et al., 2012). In healthy individuals, the respiratory organs 
are primarily endangered (the lungs, ears and sinuses), resulting from the inhalation or 
traumatic inoculation of  Scedosporium conidia (Ramirez-Garcia et al., 2018; Carnovale 
et al., 2022; Mello et al., 2022). 
In veterinary medicine, various infections of  domestic animals caused by Scedosporium/
Pseudallescheria moulds have been described: inflammation of  the reproductive tract, 
mycetoma, keratitis, upper respiratory tract infections, and onychomycosis in horses; 
abortions, infections of  the respiratory organs and mastitis in ruminants; abortion in 
pigs; dermatitis, disseminated infections, osteomyelitis, and infections of  the kidneys, 
heart, blood vessels, lymph nodes, brain and eyes in dogs (Thompson et al., 1978; 
Smedes et al., 1992; Elad, 2011; di Teodoro et al., 2020; Tsoi et al., 2021). Although the 
prevalence of  infections in animals seems to be lower than that in humans, the most 
probable reason is that the majority of  cases remain undiagnosed or misdiagnosed 
(di Teodoro et al., 2020). The sporadic incidence of  fungal mastitis in dairy cows 
could result from infective agents that enter through udder injuries caused by milking 
machines. Extensive and indiscriminate use of  antibiotics for treating mastitis of  other 
aetiology could certainly contribute to fungus-caused mastitis (Wen et al., 2018).
In resource-limited settings, culture and phenotypic approaches are pivotal to diagnostics 
(Chen et al., 2021). Identification of  Scedosporium genus based exclusively on culture 
morphology is disputable (Tsoi et al., 2021), so MALDI-TOF/MS is necessary (Chen 
et al., 2021; Tsoi et al., 2021). In spite of  that, similarities between microorganisms 
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and the number of  spectra of  known species/genera in the corresponding database 
used by the MALDI-TOF MS could result in low scores and limit the accurate 
determination of  any given sample. However, species identification is possible with 
molecular methods only (Elad, 2011; Luna-Rodriguez et al., 2019; Tsoi et al., 2021). 
In fact, nucleotide-sequence-based analysis appears to be the gold standard for the 
identification of  Scedosporium moulds (Carnovale et al., 2022). 
“There appears to be a lower incidence of  infections with SPCF [Scedosporium/
Pseudallescheria complex fungi] in veterinary species, although this may be related to 
a lack of  awareness of  these diseases” (Elad, 2001). The first identification of  an 
animal-derived isolate in the Balkan region was successful owing to cooperation with 
the Institute of  Public Health of  Vojvodina, where MALDI-TOF mass spectrometry 
analysis was used. Infections caused by Scedosporium spp. are linked to the irrational 
administration of  antibiotics and corticosteroids and the pollution of  the environment 
by human activities, which we have been witnessing. Thus, information on the 
presented case could benefit the regional veterinary laboratories.
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IDENTIFIKACIJA PLESNI IZ GENUSA SCEDOSPORIUM 
IZOLOVANE IZ MLEKA KRAVE SA MASTITISOM 

Dubravka MILANOV, Oliver STEVANOVIĆ, Milan ĐILAS, Nevenka ALEKSIĆ

Kratak sadržaj
U ovom prikazu slučaja iznosimo osnovne parametre na osnovu kojih je identifikovan 
izolat iz mleka krave, plesan roda Scedosporium. Prikazane su makroskopske i mikro-
skopske karakteristike izolata, kao i rezultat identifikacije primenom MALDI-TOF 
masene spektrometrije. Podaci mogu biti korisni u praktičnom radu laboratorija ve-
terinarske medicine, jer predstavljaju prvi izveštaj o izolaciji i identifikaciji ove vrste u 
veterinarskoj medicini našeg regiona. 
Ključne reči: krava, mastitis, plesni, Scedosporium


