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Abstract
Among the diseases caused by fungi, candidiasis and aspergillosis
are the most frequent. In the bacteriological routine, there are different
culture media used for cultivation of bacteria and fungi. Sabouraud
dextrose agar is widely used for the clinical samples cultivation.
In some cases, the biological samples show a mixed population of
bacteria and fungi. Three culture media for the study were prepared:
Mycosel, commercially available fungal medium (Sabouraud
dextrose agar), and the Sabouraud dextrose modified medium (study
media) with different dilutions of an antibiotic. The effectiveness of
the study medium was observed from the comparison of the results
of the cultures after the cultured of different samples of selected
bacteria. The Modified Sabouraud medium showed effectiveness
of 100%. The modified medium proved to be fully efficient and
effective in both controlled tests because they completely inhibited
the bacterial growth, favoring the acquisition of fungus pure cultures.
We can conclude that the Sabouraud medium with the modification
proposed in this study proved to be more effective in relation to the
Mycosel or Sabouraud media.
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Introduction

Among the diseases caused by fungi that affect immune
impaired patients and submitted to invasive procedures,
candidiasis and aspergillosis are the most frequent [1,2],
being Candida sp., which is responsible for 80% of nosocomial
infections, especially hematogenic, with reports of strains with
resistance to azoles (fluconazole), standard antifungal agent of
choice for treatment, as well as the echinocandins [1,3].
In the bacteriological routine, there are different culture
media used for growing of bacteria and fungi and the Sabouraud
dextrose agar is widely used for the clinical samples cultivation
[4]. In some cases, these samples show a mixed population of
bacteria and fungi, and this detail can suppress fungal growth. In
its original formulation, the Sabouraud dextrose agar has a pH of
5.6, to suppress bacterial growth, favoring the fungus [4,5].
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However, even with this selectivity, it has been observed
in the FHEMOAM´s laboratory routine the growth of bacteria
such as Escherichia coli and Staphylococcus aureus for example,
on the Sabouraud dextrose medium. This occurs due to genetic
flexibility, selective pressure, inappropriate therapy, among
others [6], which induce the bacteria to acquire or develop
different mechanisms of resistance to different chemical agents
[7] such as detergents and antibiotics, which enable their
adaptation and survival in the adverse environment, including
the hospital [7,8].
Because of the frequent hematogenic infections caused by
fungi and the difficulty for obtaining pure cultures from biological
samples, we sought to develop a study to assess the effectiveness
of a modified culture medium, favoring the growth of fungi,
however, selective enough to inhibit the bacterial growth.

Material and Methods

Three culture media for the study were prepared: Mycosel
medium (gold standard), commercially available fungal
medium (Sabouraud dextrose agar, pH 5.6), which has in their
composition: dextrose (40g), peptic digest of animal tissue
(5g), pancreatic digest of casein (5g) and agar (15g); and the
modified Sabouraud dextrose medium (study media) with
different concentrations of the antibiotic meropenem tri-hydrate
(BioChimico). The preparation of the media was performed
according to the manufacturer’s recommendations (HimediaHexasystems, Mumbai, India).
The stock solution of the antibiotic in the concentration of
5.120 mg/ mL was prepared by dissolving 500 mg of lyophilized
powder in 100mL of water and stored in a freezer at -20ºC. The
dilutions of the antibiotic for the determination of Minimum
Inhibitory Concentration (MIC) were performed according
to the recommendation of Van Dick, et al. [9] and Clinical and
Laboratory Standards Institution (CLSI) [10], where a scale with
different concentrations ranging from 0.002 to 256 µg/ ml was
obtained from the dilution 1:10 of the working solution.
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The effectiveness of the study medium was achieved
from the comparison, after culturing, of different samples of
multiresistant bacteria like Acinetobacter baumannii (four),
Pseudomonas aeruginosa (one), Staphylococcus epidermidis (one)
and Staphylococcus haemolyticus (one), obtained from biological
routine samples. Standard strain of E. coli (ATCC 25922), S.
aureus (ATCC 29213) and Candida albicans (ATCC 36232) were
also used as control
The test to verify the efficacy of the modified medium, was
conducted preparing a suspension at a concentration nº0.5 of
the McFarland standard scale (BD BBL), which corresponds
approximately to 108 cfu/ ml for each microorganism studied
(routine and control), and subsequently, culturing individually,
in parallel, in petri plates containing the Mycosel agar media,
commercially available fungal medium (Sabouraud dextrose
agar), and modified Sabouraud dextrose agar (study media).
The plates were incubated at 35.4ºC for 48 hours for bacterial
and fungal growth observation. This procedure was repeated for
each plate containing the different dilutions of the antibiotic that
ranged from 0.002 mg/ mL up to 256 µg/ mL. It was specified as
MIC, the lowest concentration of the antibiotic that completely
inhibited the bacteria growth. After obtaining the MIC, the study
media were prepared and inserted into the laboratory routine in
order to observe their effectiveness, for a period of 30 days.

Result and Discussion

It can be observed that there was a decline of 67% of the
bacterial growth at the time it was used a MIC of 4 µg/ mL,
decreasing to 22% in the MIC of 8 µg/ mL, and 0% in the MIC of
16 µg/ mL, showing that at this concentration the inhibition of all
bacterial growth used in the study (graph 1) has occurred, and
the Modified Sabouraud medium showed effectiveness of 100%.
The 55 plates of Sabouraud modified agar that were inserted
in the laboratory routine for 30 days, proved to be efficient
and effective, because there was the inhibition of bacterial
growth and favoring the growth of fungal cultures, confirmed
morphologically by Gram staining and by automated tests
(VITEK- 2 COMPACT), (table 1). On the other hand, the Mycosel
medium (gold standard) and commercially available Sabouraud
dextrose agar in its original formulation, were not efficient
enough to prevent bacterial growth.
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Graph 1: Effectiveness of Modified Sabouraud Medium in relation to
the Bacterial Growth.
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Table 1: Identified fungi from pure culture of the Sabouraud Modified
agar.
Fungal species/yeasts

n

Yeasts

20

C. tropicalis

4

C. albicans

6

Cryptococcus neoformans
C. famata
C. guilliermondii
C. lusitaniae

3
1
1
1

C. parapsilosis
TOTAL

1

37

Different selective media have been widely used in the
bacteriology routine to differentiate one group of organism from
another to minimize the laboratory´s procedures and reduce
costs. Currently, the media options available for the cultivation
of fungi are still limited [11,12] and the use of selective culture
media for each pathogen to be isolated, is paramount. In the
case of mixed cultures where the objective of the diagnosis
is the fungus, it is necessary to use a medium that prevents
bacterial growth and promotes the attainment of fungus pure
culture [5,11]. The modification performed on Sabouraud agar
medium with the addition of the antibiotic, arose from the need
to completely abolish the bacterial flora, because some species
prevent fungal growth due to toxin production or bacterial
overgrowth [5,11-13]. In this context, the modified medium
proved to be fully efficient and effective in both controlled tests,
and the ones submitted to routine, because they completely
inhibited the bacterial growth, favoring the acquisition of pure
fungal cultures.
In this study, the use of only one wide spectrum antibiotic,
whose MIC of choice for use in routine was of 16 µg/ ml was
considered sufficient to inhibit the growth of multiresistant
bacteria. Other authors have also performed similar
methodologies; however, they made antibiotics combinations
or used two types of culture medium to obtain the fungi growth
[11,14].

In many cases, the fungi are the pathogens responsible for
the deterioration of the clinical condition, and for hospitalized
patients, the consequences due to delay of the clinical diagnosis,
can be fatal. These facts increase the importance and necessity
of the use of specific selective medium for obtaining pure fungus
culture and species identification [5]. Therefore, we can conclude
that the Sabouraud medium with the modification proposed in
this study proved to be more effective in relation to the Mycosel or
Sabouraud media, in their original formulation, and the fact that
these last ones have not inhibited the bacterial growth, make the
modified tested, a practical option for daily use in bacteriological
routine, especially when there is clinical indication, or the need
for additional tests as the antifungal susceptibility test.
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