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Background: Xylitol is a natural five-carbonsugar alcohol that inhibits the grow
and adherence @treptococcus pneumonide clinical trials, xylitol has been shov
to decrease the occurrence of acute otitis mediday-care children but did not
decrease nasoptyngeal carriage of the pneumococci. It has alenbshown the
xylitol affects the ultrastructure of the pneumazaiccapsule. Here, it was hypothesi
that xylitol might affect the expression of pneumeotal capsular geneObjective:
The present study aimsitplation and identification dbtreptococcus pneumonifrom
children with acute otitismediaDetection of biofilm formation byStreptococcus
pneumoniaan Study effect of xylitol on biofilm formation andn growth of

Streptococcus pneumonid@esults: The results of this study showed that7/8(87.5%
S. pneumoniassolates were high biofilm former, the moderatefibioformation were
account for 1/8 (12.5%) 8f pneumoniasolates while there is no isolates that exp
non biofilm formationanglylitol induced pneumococci growth inhibition wakservec
in 3% concentration of xylitol the growth&. pneumon reduce to 50 %n addition
xylitol has a clear inhibitory effect on the forriwat of the biofilm:. Conclusion:The
results of our study were concluded tigiteptococcus pneumon have ability to
produced biofilm and these biofilm can inhibited kylitol,the decrease in biofilm
formation may further explain the efficacy of xgliin preventing acute otitis me«in
previous clinical trialsStreptococcus pneumonigewth can inhibition by xylito

INTRODUCTION

Xylitol is a natural five-carbossugar alcohol (Soderling&nkkeri, 2010). It is a n-cariogenic sweetener
that can be found in chewing gums, tablets, antrimses. It can also be found in fruits eplants; it also exerts
anti-ketonic and aniiafection effects (Browiet al, 2004).

In addition it is produed from xylose by yeasts, a wide range of yeastispebelonging to the gen
Candidaare wellknown for their potential industrial applicatiorthese includeCandida boidinii, Candidi
guilliermindii(Rodrigueset al, 2007).

Xylitol can be safely applétas a preventive measure for diseases such aspni&y acute otitis medi
dental caries, and meningitis (Honk et al, 2006).

However, xylitol decreases the pathogenicitStreptococcus pneumonibg reducing the growth of the
bacteria, xylitol were only a shatgérm mechanical barrier between bacteria and tisé It has been observed
that exposureS. pneumoniag¢o low concentrations of xylitol results in a retlan of cell adherence
nasopharyngeal celljjerhaps due to a disruption of polysaccharide priboiu and mark for significar
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ultrastructure alteration in xylitol-exposed. Thifect could persist after short-term xylitol expesin the oral
cavity, explaining the good clinical efficacy oflitgl (Tapiainen, 2001).

The xylitol action mechanism in the otopathogemicteria is not justified only by the bacterial \gtb
inhibition. It has also features that make theigmraiion difficult up to the middle ear, an importatute otitis
media pathophysiology stage (Soderletal, 2008).

The xylitol influence on the adhesiveness Qtfeptococcus pneumonidge epithelial cells, after the
exposure of epithelial bacteria and cells, assediat not to a concentration of 5% of xylitol, amaay also be
useful for the prophylaxis of acute otitis mediahildren, although in tests it did not reduce tlhasopharyngeal
carriage of pneumococci (Danhaegral, 2010).

Xylitol given in the form of chewing gum or syrugecreased the occurrence of acute otitis media afte
exposure to xylitol, the cell wall of pneumococeicame more diffuse and the polysaccharide capsdante
ragged, yet the bacteria remained viable. Xylitmlld affect the expression of pneumococcal capgdaes.
(Moronaet al.,2004).

MATERIALS AND METHODS

Patients:

A total 120 samples, only eight isolatesStfeptococcus pneumoniaere obtained fromchildren suffering
from acute otitis media bystandard bacteriologioathods. All sampleswere obtained from patients or
individuals whoadmitted to Al-Hilla Surgical Teaaoki Hospital inBabylon Governorate.

Bacterial | dentification:

The samples were processed on blood agar andelequate agar were incubated at 3wWith~5% CO2
(or in a candle-jar). The identificationof Gram-jiiv® bacteria was performed bystandard biochemnuethods
(catalase test,oxidase test, optochin sensitibitg,solubility,present of capsule) (Todar, 2003).

Biofilm Production: Tissue culture plate method (TCP):

The TCP assay described by (Christereteal, 1985) is most widely used and was consideredséaralard
test for detection of biofilm formation. In the gamt study, all isolates were screened for thelitybo form
biofilm by TCP method with a modification in dumati of incubation which was extended to (24) hours
according to (Mathuet al., 2006) Isolates from fresh agar plates were inoculatedhyiptic soy broth and
incubated for (18 hrs.) at (32) in stationary condition and diluted (1) in (1G@th fresh medium. Individual
wells of sterile polystyrene (96) well-flat bottotissue culture plates were filled with (0.2ml) aligs of the
diluted cultures and only broth served as contraltteck sterility and non-specific binding of mediae tissue
culture plates were incubated for (18 hours) addh@urs) at (37°C). After incubation content of leaell was
gently removed by tapping the plates. The wellseweashed four times with (0.2 mL) of phosphate dauff
saline (pH 7.2) to remove free-floating 'planktdiacteria. Biofilms formed by adherent 'sessitganisms in
plate were fixed with sodium acetate (2%) and stiwith crystal violet (0.1% wi/v). Excess stain wased
off by thorough washing with deionized water andt@$ were kept for drying. Adherent bacterial cefisally
formed biofilm on all side wells and were uniforndtained with crystal violet. Optical density (O@f)stained
adherent bacteria was determined with a micro ELESAO reader at wavelength of 570 nm (@B .
Experiment was performed in triplicate and repedlede times, the data was then averaged, andetiudts
were interpreted according to table (1) (Ma#twal.,2006)

Table 1: Classification of bacterial adherence by TCP method

Mean OD values Adherence Biofilm formation
<0.49 Non None / Weak
0.49 -0.6 Moderately Moderate
>0.6 Strong High

Effect of Xylitol on biofilm formation:

The same procedure described in (tissue cultuate phethod for detection biofilm formation) was don
with modification. Xylitol (5%) was added to samplim wells of sterile polystyrene 96 well-flat bmtt tissue
culture plate, after fixed with sodium acetate Half an hour and all steps done as the same stapddscribed
previously (personal communication by Assist. PBof. LameesA. Abdul-Lateef).

Effect of xylitol on bacterial growth:

1- BHI is prepared and distributed in tubes and xyligoadded to each tube at various volumes to tieen
final concentrations (1, 2, 3, 4u&/ml).

2- Positive control is prepared by using BHI free frayfitol.
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3- The tubes in item 1 and 2 are inoculated with Olfrbacterial suspension and then incubation 24hr.
37°C.

4- After incubation, the absorbance is read at wagtle®50 nm by using spectrophotometer to show the
effect of xylitol on the growth of bacteria strgiefsonal communication by Assist. Prof. Dr. Lam&eébdul-
Lateef).

Results:

The results revealed that 7/8 (87.5%)Sofpneumoniaésolates were high biofilm former, the moderate
biofilm formation were account for 1/8 (12.5%) 8f pneumoniagsolates while there is no isolates that express
non biofilm formation as shown in table(2).

Xylitol induced pneumococci growth inhibition wadbserved in the presence of xylitol .The mean OD
values for the culture growth after 24 hours wa28&3) without xylitol, (1.229) in 1% , (0.903) 296 ,(0.641)
in 3% ,(0.600) in 4%, (0.550) in 5% . The resukgent in figure (1).

Table 2: Mean formation of biofilm irS. pneumoniaéy Tissue culture plate.

Biofilm
Strong Moderate weak
S. pneumonig8) 7(87.5%) 1(12.5%) 0 (0%)

Bacterial isolates(no.)

14 1.283 1.229
1.2
1
0.8 0.641 0.600 0.550
0.6
0.4
0.2
0

0.903

oD

%0 %1 %2 %3 %4 %5

% XYLITOL

Fig. 1: Effect of Xylitol on the growth of S. pneumonia.
The effect of xylitol on pneumococcal biofilm foation was studied by growing pneumococcal isolates

polystyrene plates in TSB media supplemented wythiok at (5% concentration). After an 18-hour itation
time, the xylitol inhibition biofilm formation ash®wn in table (3)

Table 3: Effected of xylitol in biofilm formation in S. pn@wonia.

Bacterial Biofilm after adding 5% xylitol
Isolates(no.) Strong Moderate weak
S. pneumonig8) 0% 0% 8(100%)
Discussions:

Otitis media (OM) is an inflammation of the middiar, and is a very common infection in childrethve
highest rate between 4-7 years of age (Al-Marbgl, 2013). The bacterial species most frequentliaied
from middle-ear samples aBtreptococcus pneumonjg&uevaraet al.,2008).

The results of the present study showed that 878586) of S. pneumoniaésolates were high biofilm
former, the moderate biofilm formation were accolamt1/8 (12.5%) of S. pneumonia&solates while there is
no isolates that express non biofilm formation.Tiasult is similar with the result obtained @y and
OToole, (2000) was detected (100%) Sf pneumoniadnave ability to formation biofilm in vitro by TCP
method, but is disagreement with Feal, (2005); Donlan and Costerton, (2002) who fouhdt 6.
pneumoniais able to form biofilm at levels (60%). According data obtained in this study, the presence of
strong or moderate production of biofilm will confeacteria to adhere strongly to theotitis mediawgver,
weak positive may express the bacteria may be usiless condition or the growth is weak that mtde
biofilm weak or cannot be produced.

Xylitol induced pneumococci growth inhibition wasbserved in the presence of xylitol. In 3%
concentration of xylitol it seems that the xylitoy accelerate the entrance of bacteria in theostay phase
when it is toxic to this bacteria, so resulted 9% inhibition ofS. pneumoniagrowth.
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Most sugars cannot be used as antimicrobial agastboth microbes and host cells are able tazeitili
them.Xylitol, which differs from most carbon souscgue to its five carbon polyol structure, is meteedvia
the pentose pathway in humans, but is unsuitabbmnasnergy source for many bacteria (TapiainenTardi,
2002). The mechanism of xylitol inhibition pneumocbgrowth is start by entry into the bacteriall aéh the
fructose phosphotransferase system, and xylitdha, metabolized to xylitol-5-phosphate, unlike maeh
cells, S. pneumonidacks the ability to metabolise xylitol phosphatetiier, and which may even be toxic to
bacteria Trahanet al, 1985). It must therefore be expelled from th#.cEhis futile xylitol cycle consumes
energy and result in growth inhibitiofso derling and Pihlanto-Leppa“la., 198%ince phosphotransferase
systems play a role not only in sugar phosphooytabiut also in the regulation of bacterial funciand gene
expression in different nutritional and host enmiv@nts, xylitol exposure may disturb the cellulatabolism
in S. pneumoniaim addition to inhibiting growth (Vadeboncoeur aelletier, 1997).

Xylitol has a clear inhibitory effect on the fortitmn of the biofilms; this result is in agreemeritharesults
obtained by Ruizet al, (2011)Xylitol is not only efficient in inhibiting the adi production of cariogenic
bacteria, but also in preventing the formation ahaltispecies biofilm, in addition xylitol has beéound to
increase the activity of neutrophils, the whitedalacells involved in fighting many bacteria. Thiseet seems
to be quite broad, acting even in cases such ax@esepsis(Moronat al.,2004).

The effect xylitol on biofilm formation of pneumoccus may partly explain the efficacy of xylitol to
prevent acute otitis media in previous clinicahlsi These effects biofilm formation, however, act likely to
be very long-term if alternative carbon sourcesau@ilable for pneumococci between xylitol dosesxwlitol
administered in only three daily doses, i.e. ntdradach meal, failed to prevent acute otitis médimutalahtet
al.2007).
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