Effect of Xylitol on Candida albicans Resistance in Serum (In Vitro Study)
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vitro. Exposure of 1%, 5%, or 10% xylitol for 3 or 7 day o significant effect on C. albicans resistance in

Serum.
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Introduction cases due to Candida species has increased
" Candidiasis is a most common fungal infection  significantly.? Candida species are commensal
on human, that mostly caused by Candida flora commonly found in the oral cavity,

albicans.! In the last two decades, infection gastrointestinal tract, and vagina. Its
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transformation from commensal to pathogen is
triggered by the presence of various
predisposing factors, among others are long

exposure to broad-spectrum antibiotics or

reduced host defenses like in immug
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Xylitol 1s a suggiaiconely

contain effective carbohydre 3
sweetener can be found in the fibers of many
fruits and vegetables, including various berries,
corn husks, oats, and birch tree.’ Instead of
having six carbons like glucose or other sugar
that commonly used, xylitol only consists of five
carbons sugar. Such different chemical structure

1s believed to be the reason of the difficulty in

Beu

AN
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digesting xylitol by microbes.®

Many studies have reported a lot of xylitol
benefit to reduce caries.” Xylitol is also reported
to mhibit the growth of C. albicans.”® Chewing

xylitol gum is reported to reduce risk of oral

and angular cheilitis, influence oral

ienesis, and enhance the

1gal therapy.”! However,
xylitol in inhibiting

poried by previous

o, and 10%.787?

E1'C

Rep@st. from )) showed that

Salbicans colo screase after 72

8

posed to X

> among seonry methods for
- ” bz‘ germ tube test in

e were incubated in serum

ever, incubation of
v not only induces germ tube

n, but also inhibits its growth.!! Serum
factor, such as complement, has an antimicrobial
effect.'* Serum also contains transferrin and
lactoferrin which can inhibit C. albicans growth
due to its binding capacity with iron, which is
an essential nutrient for the growth of Candida.
Those serum component is also found in gingival

crevicular fluid of the oral cavity, and known to
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inhibit the growth of pathogenic microorganism, Faculty of Medicine Universitas Indones 1a). The
including C. albicans.'31415 clinical yeast sample was taken from oral lesion

C. albicans is also known to have several with swab technique, and inoculated in

mechanisms to support its sustainability in serum. CHROMa gar (Parasitology Laboratory —

C. albicans can bind the complement regy of Medicine Universitas Indonesia)

b ; * : bated at 37°C for 2 days.

so that they can avoid 4

6 cd baj “di@eonveniently used to

mediated phagocytg

calcineurin, a pi 09 ntif Decies accurately

required to s In se r@fich its pigire r 2 days, C.
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xylitol cou

n se Vitré luctgiBing ce ubation

and supp

The obje 1S research g¥fere Iiserur@isfor 2 hours M berm tube
investigatvl Yo, 3% 0 Wi ommAtion observedM:e with
for 3 and 7 davys . albicans r@ bnification. east cells

constriction

factor plays role iag 8. The ATCC

albicans. Al C¥albicans isolate
ouraud Dextrose Agar

Materials and Methods or 2 days at 37°C.

C. albicans used in this research was a clinical The inoculation were serially diluted in

1solate taken from a male oral candidiasis patient Phosphate-Buffered Saline (PBS), then
iIn RSUPNCM who was receiving chemo inoculated in SDA for 2 days at 37°C, and

radiation therapy for his nasopharyngeal cancer.  counted to get the mitial Colony Forming Unit

C. albicans laboratoric strain ATCC (American (CFU). The initial CFU was the CFU from
Type Culture Cell) 10231 was used as a cultures before exposed to xylitol (kindly

comparison (Microbiology Laboratory — provided by PT Lotte Indonesia) and serum.

Indonesian Journal of Dentistry 2009; 16(2):141-148 143




Ria Puspitawati et al

- To get the percentage of C. albicans growth, I—m _—

the initial CFU score was to be compared to | e

the CFU score of those exposed to xylitol and
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counted after 2 days, and compared to the
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mitial CFU. Data was analyzed using one-way
ANOVA with o 0.05.

Fig 2. Clinical Isolate C. albicans Resistance in Serum
after Xylitol Exposure for 7 Days
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Conversely, after 7 days clinical isolate  (p=0.689), but some previous research might

C. albicans CFU in active serum was always  clarify this tendency. Human serum contains
higher than the CFU in inactive serum. However ~ several factors (i.e., transferrin, lactoferrin,

this result was not statistically significant lysozyme, and complement) that can inhibit or

(p=0.404). From this result can be concludg ogenic microorganisms. According to

that serum factor does not effe 003), the inhibitory effect

nhibit C. albicans gros

g11s dependent

—

These results

asferrin, which
at inhibit C.

exposure influc
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onrat

p =0.000).

al 1solate, sg

1IrMCreasing the
serum as showed in
ght be elucidated as the capacity of
there was a tendency of increased C. albicans  xylitol in increasing the iron level in serum and in
resistance in serum along with increased xylitol  releasing iron from transferrin, so that
concentration. This pattern was in the contrary  C. albicans can use the iron to support their
with the hypothesis of this research, that metabolism and able to sustain the harmful
increased concentration of xylitol would leadto  component of serum.

decreased C. albicans resistance in serum. Even Difterent from those seen in cultures exposed

though this result was insignificant statistically  to xylitol for 3 days, in C. albicans exposed to
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xylitol for 7 days no significant effect of the xylitol
to C. albicans resistance could be seen (p=
0.058). Only exposure of 10% xylitol for 7 days

resulted in significant increase of C. albicans

ned

growth in serum (p=0.034). It could be a8
that addition of 10% xyditr] .4
strengthen theae
C. albicans

the grq
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between xylitol concentraffSmexe
and the growth of C. albicans (p =0.294). The
effect of xylitol in increasing C. albicans
resistance in serum might be influenced by the
virulence of different strain type of C. albicans.
It 1s likely that the more virulent clinical C
albicans is more responsive to xylitol or serum

exposure, compared to the less virulent ATCC

146

e

10231 strain of C. albicans. Further research is
required to investigate these different biologic and
physiologic characters between different strains

of C. albicans. Also no significant correlation

was found on 7 days result of ATCC 10231 strain

rease of C. albicans CFU
tol (p =0.034). This
alisolate result after 7
> was lowest with
er, these similar

nt causal factor.

sk SR TR

m Active Smﬁn
@ Inactive Serum

ylitol 5%

ns Resistance in Serum
Jays

erent results of the effect of xylitol on the
growth and resistance of C. albicans between
those exposed for 3 days and those exposed for
7 days as shown in this study, might be due to
the age of SDB media that influenced the medium
acidity (pH). Further research about dufation
effect to SDB properties, xylitol, and C. albicans
is needed to clarify this phenomenon.
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