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Abstract

The enzymatic activity (exo and endo cellular) of Candida albicans was studies
in vitro. The yeast was grown in SDA and the phospholipase activity was measured by
plate method, and assayed by use lecithin extracted from egg yolk one of the
phosholipid as substrate. The reaction products depend on fatty acid librated from

lecithin degradation by enzyme.

Candida albicans

Introduction

The production of extracellular
phospholipase has been shown to be
important in the pathogenesis of several
microorganism such as bacteria, yeasts
and fungi®. Increased phospholipase
activity has also been correlated to
increased mucosal pathogenicity in the
opportunistic yeast Candida albicans .
Recently, blood isolated of Candida
albicans have been shown to produce
increased extracellular phospholipases
compared with mucosal isolates ©.
Exogenous phospholipase has been
shown to cause transient permeability in
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SDA

.(Substrate)

mammalian cells sufficient to allow
entry of the protein toxin alpha-sarcin®.

Phospholipases are a
heterogeneous group of enzymes that
are able to hydrolyze one or more ester
linkages in glycerophospholipids. The
actions of phospholipases can result in
the destabilization of membranes cell
lysis and release of lipid second
messengers These enzymes are
categorized according to the specificity
of the ester link that is cleaved.

The nomenclature is confusing
and the appropriateness of the use of the
term phospholipase B is controversial.
Strictly speaking phospholipase B refers
to an enzyme that can remove either sn-
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1 or sn-2 fatty acids from
glycerophospholipid. However,
Microorganisms can have a single
enzyme that not only has the hydrolase
(fatty acid release) activities of
phospholipase ©. The finding of a
single anzyme having these multiple
and seemingly paradoxical functions
can be confusing. It is known that a
single gene product has all three
activities (phospholipase B,
Lysophospholipase and
Lysophospholipase  transacylase in
Candida albicans . There is
substantial evidence supporting the role
of extra cellular phospholipase as a

virulence factor in experimental of
some Microorganisms.

The overall incidence of
Candida albicans infections has

increased significantly in the last two
decades ®. Raging from 75% increase
in small hospitals to an over 400%
increase in some large tertiary-care
centers. This increase led to a
tremendous interest in the study of
Candidal pathogenesis and strategies
for control and prevention of this
clinically important fungus-Candidal
virulence factors have also attracted
interest as a possible means for
developing novel therapeutic
interventions against candidiasis .
Such  virulence  factors include
adherence, germination, extracellular
- (10) -

proteinases *’ and phospholipase.

The secretion of extracellular
proteinases by Candida albicans was
first reported in the 1960s and Werner
1 by growing the yeast on solid media
containing egg Yyolk or lecithin and
analyzing the lipid breakdown products.
Later, C. albicans strains by using
media containing blood serum and
sheep erythrocytes 2.

The egg ylolk contains

substrates for both  phospholipase

147

2009-

(phospholipids) and Lipases
(Triglycerides). The egg yolk based
assay is not specific and therefore its
use should be limited to initial screens
only ™. Furthermore, the assay is not
levels of phospholipase-conformation of
phospholipase activity necessitates the
use of specific radiometric or
colorimetric assay and the use of
concentrated culture filtarate,
particulary in poorly phospholipase-
producing strains 9.

Materials and Methods
Determination of phospholipase
production was performed essentially
according to Price et al ® using the
egg-yolk plate method, the inoculated
plates were incubated at 37°c . After 6
days of incubation, the dimeter of the
colony (a) and that of the colony plus
precipitation zine (b) were measured.
An isolate of Candida albicans,
obtained from the Department of
Biology, college of science, Thi-Qar
University, this isolate was isolated
from patients with candidiasis, cells
grown on sabouraud glucose (2% w:v)
agar were used as the inoculum and
were grown in modified Sabouraud
broth (medium A; 30 gm glucose, 10
gm polypeptone and 10 gm yeast extract
(w:v) in 1L distilled water) at 37°c with
shaking, at an initial concentration of
1.5x10° cells mI™. The C. albicans cells
was inoculated into 200 ml of medium
A and grown at 37°c for 10h with
shaking. After removing cells at the
stationary phase by centerfugation at
1500g for 10 min, the supernatant was
collected by filtration (0.45 um pore
diameter filter) and concentrated to
approximately 10 ml by Freez dryer
apparatus (Edwards pirani 50L 283-
England).
Enzyme assay:
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Phospholipase  activity — was
assayed using lecithin from egg yolk as
substrate. The assay of enzyme activity
of was based on the rate of production
of fatty acids from lecithin, The reaction
mixture (2 ml) contained 0.1 M citrate
buffer (pH 6) and 1 ml of lecithin
solution and enzyme solution (0.1 ml).
The reaction was carried out at 37°c for
30 min and was stopped by adding 2 ml
of chloroform methanol solution (1:2
v:v). The reaction products were
extracted by the method of Bligh &
Dyer ® and evaporated, the residue
was redissolved in an appropriate
volume of chloroform-methanol
(6:1 v:v). An aliquot of the lipid extract
was applied onto a silica gel thin-layer
plate, which was the developed with
chloroform-methanol-water ~ (65:25:4
v:v.v). fatty acids were identified by
comparisim with authentic standard
fatty acids, using TLC technic.

Results and Discussion

The enzyme activity was
expressed by of Pz=a/b=0.652 a low Pz
value means production of
phospholipase in solid media.

The cell free extract and culture
filtarates of Candida albicans in
saboaraud’s  glucose-pepton  broth
contained phospholipase activity. The
pH activity curves (measured with
lecithin as substrate (Figl,2) showed
that both endo and exo-cellular enzyme
activities did not have sharp pH optima.
This profile suggests the probability of
existence of more than one
phospholipase enzyme within the cells
and in the exocellular medium of this
organism, this result is agree with
Samaranayake et al . A measurable
amount of lecithin substracte was
hydrolysed between pH 5 and 10. The
pH activity curves for endo and
exocellular phospholipase were not
paralled throughout the pH range, both
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endo and exocellular enzyme activities
were conspicuously higher at alkaline
pH values than those at pH below 7.
The content mycelium or culture fluid
increased with increase in the age of the
Candida albicans (Fig 3, 4, 5), the
growth and phospholipase activity
versus culture age curves were parallel.
The synthesis of phosphorlipase
enzymes may be stimulated by partial
depletion of fatty acids in the growth
medium.

Yan et al (2004), ® explain that
exocelluiar enzyme in rat, this enzyme
(PLD) is a wide variety of neuronal and
glial cells can be stimulated in response
to various signals and isoform of this
enzyme possess different regulatory
properties and undertake different cell
biological roles. Phospholipase has also
been shown to participate in exo cytosis
and regulated secretory processes in
epithelial cells and mast cells 2.

Banno et al (1985), “¥ shows
that the yeast form of Candida albicans
secrets three kinds of phospholipase
into the culture filtarate
(Lysophospholipase transacylase and
phospholipase B, by comparison, all
phospholipase activities in mycelial
from cells were extremely low as
compared to those of yeast form cells-It
remains to be proven whether these
different activities relate to the different
culture media and growth periods used
to obtain the two morphological forms
or wether they reflect physiological
forms or  wether they reflect
physiological differences between the
forms. Barrett-Bee et al ® was the first
to evaluate the role of extracelluar
candidal phospholipasees in virulence
by using a murine model of candidiasis.
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Fig(1):

Fig (2):

Endocellular phosphlipase activity
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Fig (3): Exocellular phospholipase activity of candida albicans at different culture.
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Fig (4): Exocellular phospholipase activity of candida albicans at different culture

age.
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Fig (5): growth of Candida albicans mycelium (dry weight of cell).
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