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ABSTRACT

The aim of this study was to compare the ability of 46 isolates of Candida albicans to produce mycelial
form with oral source in three groups of individuals including, removable appliance wearers, non-
wearers and oral medicine patients. Saliva samples were obtained from all subjects along with a foam
imprint from the fitting surface of the upper removable appliance in the case of patients. Colonies that
were green-blue were confirmed as C. albicans by the germ-tube test. The production of mycelia was
measured in vitro using defined medium (Lee’s medium) during 24 h. The results indicate that the
production of mycelia in C. albicans isolated from removable appliance wearers and oral medicine
patients are significantly different (p<0.025). Iran. Biomed. J. 7 (4): 187-189, 2003
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INTRODUCTION

any factors contribute to the virulence of
Candida albicans, such as phospho-
lipases, proteinases, acid phosphatase,
etc. However, most investigators agree

that the hyphal form of C. albicans adheres better to
tissue and acrylic than yeast phase [1]. Furthermore,
transformation of yeast to mycelium is necessary
for the pathogenesis in humans [2-4]. Adherence of
C. albicans to host cell surfaces is considered to be
the first and essential step in colonisation and
infection [5]. Thus, a close relationship has been
established between the adhesive properties and
their ability to colonize [6].  C. albicans when cause
an infection is converted to its mycelial form or
pseudohyphae under appropriate conditions [7].
Budtz-Jörgensen et al. [8] have reported that the
hyphal form of C. albicans from the denture may be
related to the pathogenesis of Candida-associated
denture stomatitis. The aim of this study was to
compare the ability of C. albicans to produce
mycelial form from different sources.  

Forty-six species of C. albicans were used in this
study. These yeasts were oral isolates and obtained
from the oral cavity of three groups of individuals
including removable appliance wearers (18), non-
wearers (6) and oral medicine patients (22) of the
University of Manchester, Dental Hospital,
Manchester, UK. In this study only healthy people
were included and the medical history of each
individual was checked for factors known to affect
carriage of oral Candida i.e. diabetes, anaemia and
immunosuppression. Similarly, individuals who
smoked or who had received or were currently
receiving treatment with antibiotics, antifungals or
steroids in the past 3 months were excluded.
Samples from subjects were inoculated on to
CHROMagar Candida plates (CHROMagar
Candida Company, Paris, France) and incubated at
37°C for 48 h aerobically, as recommended by the
manufacturer. C. albicans were initially identified
by colonial colour when compared with standard
colour photographs supplied by the manufacturer.
Colonies that were yellow-green to blue-green in
colour were confirmed as C. albicans by germ tube-
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test, production of chlamydoconidia on Rice agar,
growth at 42-45°C and ID32C Kits (After 48 h of
incubation of ID 32C). C. dubliniensis does not
assimilate D-L-lactate (LAT), α-methyl-D-
glucoside (MDG) or xylose (XYL) [9, 10].

In this study, for induction of mycelia, a
chemically defined medium (Lee’s medium) was
prepared as describing by Lee et al. [11]. This
liquid medium contained per 1000 ml of distilled
water (NH4)2SO4, 5.0 g; MgSO4, 0.2 g; K2HPO4
(Anhydrous), 2.5 g; NaCl, 5.0 g; glucose, 12.5 g; L-
alanine, 0.5 g; L-leucine, 1.3 g; L-lysine, 1.0 g; L-
methionine, 0.1 g; L-ornithine, 0.0714 g; L-
phenylalanine, 0.5; L-proline, 0.5 g; L-threonine,
0.5 g and biotin 0.001 g. All ingredients (except
biotin) were combined and autoclaved at 110°C for
20 min. Biotin was filtered by disc filter (0.2 µm,
Gelman Sciences, Wagner) and then added to the
medium. Final pH of prepared Lee’s medium was
6.8 ± 0.05. To maximise and similar conditions
yield, cultures were initiated with a standard
inoculation (106) CFU/ml of early stationary phase
cells. The culture was incubated in a shaker water
bath (Grant Instruments, Cambridge, England) at
150 rpm at 37°C.  After 1, 3, 5, 7 and 24 h of
incubation, yeasts germ-tubes and mycelia were
counted in three fields of microscopic slide and the
mean of percentages was calculated for each isolate
(Fig. 1).  

RESULTS AND DISCUSSION

During the first 1-h, 72.2% of removable
appliance wearers, 66.7% of non-wearers and
36.4% of oral medicine patient isolates had hyphal
growth. Statistical analysis was shown that there is
a significant differences between the production of
mycelia in removable appliance wearers and oral
medicine patients (p<0.025). However, the
differences between removable appliance wearers
and non-wearers, and non-wearers and oral
medicine patients was not significant (p<0.5). In
this study, 54.3% of the isolates were germinated
after 1 h and 84.8% after 3 h. All isolates were
germinated after 5, 7 and 24h. There were
differences between the percentages of mycelial
production in each
isolate from different patient groups during 24 h
(Fig. 2).

Fig. 1. Mycelia in C. albicans after 24 h growing on Lee’s
medium (× 40) (arrow shows a long branched mycelium).

For example, after 24 h, 10.7% of C. albicans
isolates  from   removable   appliances   wearers
and 6.5% from oral medicine patients (with denture)
were produced mycelia. In this study, it was found
that there is a difference between production of
mycelia in Lee’s medium and serum. The
composition of Lee’ medium and incubation period
probably affect mycelia production.

Fig. 2. Mycelial production during 24h in C. albicans in
removable appliance wearers (♦), non-wearers ( ) and oral
medicine patients ( ).

The hyphal form of C. albicans is thought to be
more invasive and facilitates adherence,
colonisation and subsequent tissue invasion.
Therefore, it has been recognised as one of the most
important virulence factor [6]. Martin et al. [2]
concluded that the pathogenic potential of C.
albicans in the mouth depends on the formation  of
germ-tube  and  Budtz-
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Jörgensen et al. [8] have found a large number of
hyphae in patients with denture wearers. Moreover,
it was claimed that proliferation of yeasts hyphal
was occurred on the denture rather than palate [12].

Thus, a close relationship has been established
between the adhesive properties and their ability to
colonisation pathology [6]. Germination, cell wall
mannoproteins and the presence of saliva are
important factors in adhesion of Candida to denture
[13, 14]. Long-term wearing of dental removable
appliances is a major factor for the colonisation of
Candida on mucous surfaces; this colonisation may
lead to levels sufficiently high to give rise to oral
candidosis, particularly affecting the mucosa
beneath the appliance aid. The data show that C.
albicans isolated from different individuals has
varying potential for the production of mycelia in
vitro. Orthodontic isolates produced faster mycelia
than other isolates, suggesting that this feature may
be an important attribute contributing to the
mycelial invasion of host tissues.
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