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Abstract: Biofilm production has been implicated as a potential virulence factor of some candida species
responsible for catheter related candidaemia in ICU patients with indwelling devices. Early detection of slime
production by the candida species may be useful for clinical decisions. We therefore have aimed at
demonstrating the formation of biofilm by candida species isolated from blood samples collected from ICU
patients and patients with indwelling devices (dialysis).  34  species  of  Candida  were  isolated from the blood
samples and  the  isolates  include  C.  krusei  (38.23%),  C.  albicans  (20.58%),  C.  parapsilosis  (11.76%),
C. guilliermondii (5.88%), C. glabrata (11.76%), C. tropicalis (5.88%) and C. pseudotropicalis (5.88%). The
organisms were grown on sabouraud’s liquid medium containing 8% glucose. Biofilm production was
determined. The biofilm formation by C. albicans was less frequent (42.85%), than that by non C. albicans
(63.33%). The data suggest that the capacity of candida species to produce biofilm invitro may be a reflection
of  the  pathogenic  potential  of  the isolates to cause central venous catheter related candidaemia in ICU
patients and patients on dialysis.
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INTRODUCTION most patients are subject to heavy therapeutic protocols

The number of nosocomial blood stream infections layers of candida cells are essential for the adherence to
due to Candida species has increased over the past few host surface thereby, playing a pivotal role in the
decades. Candida is the fourth most common cause of pathophysiology of candidiasis [4].
blood stream infection in hospital patients [1]. Candida Candida produces large quantities of viscid slimy
strains possess a number of virulence factors which material in glucose containing solutions. The ability to
enable the organism to cause hematogenously form extensive biofilms on the catheters and other
disseminated infections in susceptible hosts. One prosthetic devices, also contribute to the prevalence of
amongst them is slime production. Biofilms are the the organism as an etiologic agent of intravascular
structured microbial communities that are attached and nosocomial infections [5]. Central venous catheters are
encased in a matrix of exopolymeric material [2] and are considered as the most common risk factor for the
important for the development of clinical infection. A development of candidaemia in patients [6]. Hence, slime
typical laboratory fungal model of biofilm formation is considered as one of the virulent factors produced by
involves two operational steps: (a) adhesion and (b) candida strains which will enable the organism to cause
biofilm growth and maturation [3]. haematogenously disseminated infection in susceptible

In cases of weakening of surface host defenses, hosts with their persistence and colonization of the host
fungal elements may penetrate into the intimacy of tissues [7, 8]. The intravascular devices become colonized
tissues, blood and spread over in the host. The by the organisms that forms a biofilm of cells; the
considerable  increase of deep seated candidosis is detachment of which can result in septicaemia [9]. The
mostly observed in hospitals and particularly in ICU’s, production of biofilm is also associated with high level of
oncology, organ transplant and other departments, where antimicrobial resistance of the associated organisms [10].

and suffer from immunodeficiency. The most external
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MATERIALS AND METHODS

A total of 120 blood samples were collected from the
ICU and dialysis units in the hospitals and nursing
homes, in and around Bangalore. The samples were
collected from patients who have had no antifungal drug
exposure during hospitalization. A total of 34 candida
species isolates were recovered from the blood samples.
The  isolates  were  tested  for  biofilm  production.  The
34 isolates include, C. albicans, C. tropicalis, C. krusei,
C.  glabrata,  C.  parapsilosis,  C.  pseudotropicalis and
C. guilliermondii. The identification of the species was
conducted by assesssing the germ tube formation,
chlamydospore formation,sugar fermentation and determined in this study. All the isolates and standard
assimilation patterns. The comparison study was done by strains showed moderate to high slime production.
using the standard strains provided by P.G.I.M.E.R. Amongst the 34 strains, slime production was found in 30
Chandigarh. strains(88.23%). Strong slime production was seen in C.

Slime production: slime production was determined krusei and weak slime production was seen in C.
by using a method proposed by Brachini et al., [11]. A parapsilosis. Strong slime production (3+) was found in
loop full of organisms from the SDA plate was inoculated 11 strains and weak slime production (1+) was found in 5
into a tube containing 10ml Sabouraud’s liquid medium strains. The results are shown in the Table 1 and Fig. 1.
supplemented with glucose (final concentration of 8%).
The tubes were incubated at 37°C for 24 h after which the DISCUSSION
broth was aspirated out and the walls of the tubes were
stained with safranin. Slime production was scored as Over the past few years the yeasts of the genus
negative, weak positive (1+), moderate positive (2+) or candida continue to be amongst the important etiologic
strong positive (3+). agents of nosocomial infection. Most catheter related

RESULTS the intracutaneous wound during catheter insertion or
there after. The proportion of such infection due to non

34 candida species were isolated from 120 blood candida albican species is persistently rising. The
samples   collected.   Amongst   the   34  isolates, 13 were isolation of non candida albicans has been frequently
C. krusei, 7 were C. albicans, 4 were C. glabrata, 4 were encountered in the past few decades [12]. A biofilm is a
C.  parapsilosis,  2  were  C.  pseudotropicalis,  2  were community of microorganisms and their extracellular
C. tropicalis and 2 were C. guilliermondii. Slime polymers that are attached to a surface [13]. The ability to
production   of   34   strains   isolated   from   blood  were form biofilms is associated with the ability to cause

Fig. 1: Slime  production by Candida species isolated Candida albicans isolates recovered from blood
from blood demonstrated lower percentage of biofilm positivity than

Table 1: Slime production by Candida species isolated from blood

Number Slime production

Candida of --------------------------------------------

species isolates 3+ 2+ 1+ 0

C. krusei 13 (38.23) 7 6 0 0

C. albicans 7 (20.58) 0 3 3 1

C. glabrata 4 (11.76) 2 0 1 1

C. parapsilosis 4 (11.76) 0 1 1 2

C. pseudotropicalis 2 (5.88) 1 1 0 0

C. tropicalis 2 (5.88) 1 1 0 0

C. guilliermondii 2 (5.88) 0 2 0 0

0 -Negative, 1+ -Weak positive, 2+ -Moderate positive, 3+ -Strong positive

septiceamia are caused by micro organisms that invade

infections and as such should be considered as an
important virulence determinant during candidiasis.
Fungal biofilms may try to maintain their niche as a
commensal and pathogen of humans namely, by evading
host immune mechanisms, resisting antifungal treatment
and withstanding the competitive pressure from other
organisms. Consequently, biofilm related infections are
difficult to treat [14]. Indwelling intravascular catheters
represent a risk factor that is associated with nosocomial
candida infection. The devices become colonized by the
candida that forms biofilm, the detachment of which can
result in candidemia.
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other candida species isolates in this study. Biofilm 6. Shin  et  al.,  2002.  Biofilm  production  by  isolates
positivity  occured  most  frequently  in isolates of C. of   candida  species  recovered  from
krusei followed by C. tropicalis, C. pseudotropicalis, C. nonneutropenic    patients;   comparison   of   blood
guilliermondii, C. glabrata, C. albicans followed by C. stream  isolates  from other sources. J. Clin.
parapsilosis. Microbial., 40: 1244-1248.

This result suggests that the slime production is more 7. Gordon  Ramage,  P. Stephen Saville, P. Derek,
important for non candida albicans strains and Candida Thomas and L. Jose, 2005. Lopez- Ribot, Candida
albicans possess mechanisms other than biofilm biofilms; an update. Eukaryotic Cell., 4: 633-638.
production to establish blood stream infections. 8. Gordon  Ramage,  Kacy Vande Walle, Briass L.
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