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Introduction: Invasive fungal infections, especially with Candida albicans, are a major
worldwide health problem. This opportunistic fungus can be pathogenic in immune
suppression states or broad-spectrum drug use. It causes both localised and systemic
infections. Moreover, C. albicans biofilm formation enhances drug resistance and causes
recurrent infections.

Materials & Methods: In this experimental study we compared the adhesion and biofilm
formation of C. albicans isolates in Sabouraud Dextrose Broth (SDB) and RPMI-1640 media.
Yeast suspensions of standardised concentration were inoculated in flat-bottom 96-well
microplates and incubated for 48 h. Biofilm formation was assessed using crystal violet
staining and optical density measurements. Data were analyzed using the non-parametric
Mann-Whitney test.

Results: Biofilm formation was significantly higher in RPMI-1640 compared to SDB, whereas
planktonic growth was more pronounced in SDB.

Conclusion: Our results showed that RPMI-1640 medium with complex nutrients and low
glucose concentration was optimal for biofilm formation, whereas SDB with high glucose
concentration was better for planktonic growth. The findings underscore the importance of
choosing an appropriate culture medium for biofilm studies and could have implications for
optimisation of standard treatments against C. albicans infections.
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Introduction

adapt to host environment changes (2). C. albicans is
a normal component of the microbiota of the oral

Invasive fungal infections are a major cause of
morbidity and mortality worldwide, especially in
immunocompromised individuals, and continue to
represent a substantial burden on healthcare systems
despite advances in antifungal therapy (1). Candida
albicans is considered the most common etiologic
agent of both superficial and invasive candidiasis
among the opportunistic fungal pathogens, due to its
ability to colonise mucosal surfaces and to rapidly
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cavity, the gastrointestinal tract and the female
genital tract. However, disruption of host immune
defences, prolonged use of broad-spectrum
antibiotics, corticosteroid therapy or other
predisposing conditions can promote the shift from a
harmless commensal organism to an invasive
pathogen that causes localised or disseminated
infections involving multiple organs (2).

The remarkable ability of C. albicans to form
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biofilms on host tissues and medical devices has
made the clinical management of candidiasis more
difficult (3). Biofilms are highly structured microbial
communities that are embedded in an extracellular
polymeric matrix that protects fungal cells against
antifungal agents, immune responses from the host
and environmental stress. Biofilm-associated
infections are therefore often persistent, recurrent
and difficult to eradicate, often leading to treatment
failure and increased health care costs (4). The
choice of a suitable culture medium is an important
methodological issue in laboratory studies aiming to
assess  biofilm  formation and antifungal
susceptibility, as environmental conditions have a
great impact on biofilm development (5). Therefore,
the present study aimed to compare the biofilm
formation of Candida albicans isolates in Sabouraud
Dextrose Broth (SDB) and RPMI-1640 culture
media and to determine the effect of culture medium
composition on biofilm formation and planktonic
growth under in vitro conditions.

Methods

This experimental in vitro study was performed
in the Mycology Laboratory of the Faculty of
Medicine, Ahvaz Jundishapur University of Medical
Sciences. A total of 101 previously identified
Candida albicans isolates, recovered from oral
specimens of patients living with HIV and
individuals undergoing chemotherapy, were
included in the study. Species identification had been
confirmed using conventional —morphological
methods and molecular analysis by polymerase
chain  reaction—restriction  fragment length
polymorphism (PCR-RFLP). The reference strain
Candida albicans ATCC 10231 was used as the
quality control strain throughout the experiments.

Yeast suspensions were prepared at a final
concentration of 1 x 10 6 CFU/mL in RPMI-1640
after 24-h initial culture in Sabouraud Dextrose
Broth (SDB) at 30°C. The ability to form biofilm
was analysed in sterile flat-bottom 96-well
microplates. Each well was seeded with 200 pL of
the standardised suspension and incubated at 37°C
for 48 hours. After incubation, the wells were
washed with phosphate-buffered saline (PBS) to
gently remove the non-adherent cells. The adherent
biofilms were stained with 0.1% crystal violet for 15
min and the bound dye was solubilised in 96%
ethanol. Biofilm biomass was measured by optical
density (OD) at 595 nm using a microplate reader.

Statistical analysis was performed with SPSS
version 26. The formation of biofilm was compared
between two culture media using the Mann—
Whitney U test and a P value of less than 0.05 was

considered statistically significant.

Results

Among the 101 C. albicans isolates, moderate
biofilm formation was the most prevalent category
in both culture media, representing 51.0% of isolates
in RPMI-1640 and 50.0% in SDB. Weak biofilm
formation was observed in 24.5% and 26.5% of
isolates cultured in RPMI-1640 and SDB,
respectively, and strong biofilm formation was
observed in 24.5% and 23.5% of isolates,
respectively. Comparison of the categories of
biofilm formation showed no statistical difference
between the two media (P = 0.965).

However, the quantitative analysis showed that
the biofilm formation was significantly higher in
RPMI-1640 than in SDB. In RPMI-1640 the median
(IQR) optical density was 2.50 (1.40-79.02) and in
SDB it was 0.30 (0.00-21.48). A statistically
significant difference was found by Mann—Whitney
U test (P < 0.05). Box plot analysis also showed
higher optical density values in isolates grown in
RPMI-1640 than in SDB. These results suggest that
C. albicans isolates formed more biofilm in RPMI-
1640 under the experimental conditions used in this
study.

Conclusion

The results of the present study demonstrated
that the composition of the culture medium
influenced the degree of biofilm formation by C.
albicans in vitro. The distribution of the categories of
qualitative biofilm formation was not significantly
different between RPMI-1640 and SDB, but the
quantitative analysis revealed significantly more
biofilm production in RPMI-1640. These findings
indicate that the type of culture medium may affect
the quantified biofilm formation and thus should be
considered when designing experimental studies and
when comparing results among different studies.
Improved reproducibility and comparability of
biofilm research may also be achieved through
standardised culture conditions. Future studies are
suggested to evaluate biofilm formation in a larger
number of clinical isolates, include other clinically
important Candida species and investigate the
molecular mechanisms involved in biofilm
development under different culture conditions.
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