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Abstract

Several approaches have been taken in the prevention of dental caries; the main approach is to render
enamel surface more resistance to attack of acidogenic bacteria. In this study one hundred dental plague
samples with 20-30 mg of plagues were collected. These patients samples were collected during March to May
2014 from Baghdad dental clinics. Culturing of dental plagues was inoculated on different selective, enrichment
and diagnostic media to be obtain pure culture of Strep. mutans. Streptococcus mutans is considered the main
cause of destruction of dental tissues, with the incidence 13%. The inhibitory effect of Lactobacillus gasseri
against Streptococcus mutans isolates was studied by well-diffusion method on solid media. The results showed
that the Lactobacillus gasseri has a highly effects of inhibition zone on the Strep. mutans growth (92.30%) and
the inhibition diameters zone were more than 12 mm. Also this effect compared with other antibacterial drugs,
which were showed that the isolates had different responses of resistance to Ampicillin (AM) 5(38.4%),
Azithromcin (AZM) and Lincomycin (LN) 2(15.4%) for each, Gentamycin (CN) 4(30.7%), so that the
Cefotaxim (CTX) antibacterial recorded lowest resistance 1(7.6). Hence, this study reveals the potential of
Lactobacillus gasseri as an alternative and complementary treatment medicine for dental caries by inhibiting the
growth of Streptococcus mutans. Also these results may provide a basis for alternative therapies to prevent or
treatment of dental caries.
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Introduction
ental caries is a localized,
transmissible, pathological

infectious process that ends up in
the destruction of hard dental tissue [1].
Dental plaque is an adherent deposit of
bacteria and their products, which forms
as a white greenish or even yellow film on
teeth surfaces [2]. So that the dental
plaque accumulates naturally at stagnant
or retentive sites formed after one to two
days with no oral hygiene, it is a biofilm
composed of a complex microbial
community [3]. Dental caries is one of the
most common human infectious diseases,
which also it's the most common and
costly diseases in the world [4].
In order to decrease the prevalence of
caries, an improved understanding of the
role of the microorganisms in dental
diseases must be needed [5, 6]. The
formation of a biofilm overlying tooth
structure is essential for the initiation and
progression of caries [7].

Streptococcus mutans are gram-positive
cocci shaped bacteria. These facultative
anaerobes bacterium are commonly found
in the human oral cavity, and is a
significantly contributor of tooth decay
[8].

Streptococcus mutans is considered as a
major pathogen of dental caries due to its
ability to adhere and accumulate to the
tooth surface [8, 9]. Additionally it is a
cariogenic microorganism that breaks
down sugar for energy and produces an
acidic environment, which demineralizes
the superficial structure of the tooth. The
result of the conversion disintegrates the
coating of the tooth then later dissolves
the Calcium molecule creating a hole [10].

Principle identification or diagnosis of
mutans streptococci is usually made from
the characteristic morphology of its
colonies on 5% sucrose containing culture
media [11].

Lactic acid bacteria (LAB) are group of
bacterium which are associated with
several health benefits related to the
maintenance of gut homeostasis and the
immune system, also it have the potential
for improving human health through

42

prophylactic and therapeutic applications,

that are terme as probiotics [12].
Probiotics may have antimicrobia,
anticarcinogenic, antidiarrheal, anti-

allergenic and antioxidant activities [13].

In recent decades, much attention has
been paid to the health-promoting
(probiotic) properties of lactobacilli, as it
has been claimed that when administered
in adequate amounts, they confer a health
benefit on the host [14].

Certain LAB have the capacity to
occupy mucosal niches of humans,
including the oral cavity, gastrointestinal
tract, and vagina. Among commensal,
LAB are species of the acidophilus
complex, which have proven to be a
substantial reservoir for microorganisms
with probiotic attributes. Specifically,
Lactobacillus gasseri is an autochthonous
microorganism which has been evaluated
for probiotic activity based on the
availability of genome sequence and
species-specific adaptation to the human
mucosa [15].

The aim of this study is to evaluate
antibacterial ~ pattern (the inhibitory
effects) of lactic acid bacteria on
Streptococcus mutans (as pathogenic
agents) isolates obtained from patients
infected with dental caries by agar-well
diffusion method, also the study compare
these antibacterial effects with some
antibiotics drugs that common used in
dental diseases.

Materials and Methods

1. Patients and specimen collection
One hundred dental plague samples were
collected from patients whom were
attended to the Baghdad dental clinic,
with symptoms of dental infections. These
patients were aged from 20-30 years, and
all samples were collected during March
to May 2014. All patients had not taken
any antibiotics within the previous 5 to10
days before attending the clinic. Dental
plagues were taken by a specialist dentist
from infected teeth through sterile dental
curettes; with small quantity of hard
plague about 20-30 mg.

Plagues samples for culture were placed
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in sterile tubes containing 5 ml of nutrient
broth, until being examined in the
laboratory [16].
Seventy micro liter of nutrient broth were
immediately inoculated on nutrient agar
plates, blood agar plates and MacConkey
agar plates (These media from Himedia
Labs, Mumbai, India). The plates were
then incubated aerobically and
anaerobically at 37°C for 24 hrs [17].
Suspected colonies as streptococcus
bacterium were selected and plated on
mitis salivarius bacitracin (MSB) agar
(Difco Laboratories, Detroit, MI, USA) at
37°C for 24 hrs [18]. All media that used
for isolation and diagnosis were taken
from companies and prepared according
to the recommendation of these
companies.
2. Bacterial diagnosis

Bacterial diagnosis as Strep. mutans
was done according to Collee et al. [19]
and through macroscopic findings of
single colony which was taken from pure

bacterial culture that depended
morphology, appearance, texture, and
other phenotypic nature. Microscopic

examination of selected colony was
investigated after gram stain to observe
specific  features of these isolates.
Biochemical tests of oxidase, catalase,
coagulase, vancomycin susceptibility, and
motility test were done to obtain the final
diagnosis.

3. Bacterial suspension

The isolates of lactic acid bacteria
lactobacillus gasseri have been obtained
from the Laboratory of Biological
Department, College of Sciences, AL-
Mustanseryia University. Purification of
the culture was confirmed by Gram
staining. Pure colonies were again
cultured on specific media (MRS broth
from Himedia Labs, Mumbai, India).
After obtaining pure culture, biochemical
tests were performed for  final
identification and diagnosis. Also the
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diagnosis were confirmed by motility test,
acidification of sugar (sugar tests),
Growth at 4 and 6.5% NaCl %, growth on
0.3% methylene blue, temperature
tolerance test [20]. Lactobacillus gasseri
suspension was performed for use in
susceptibility testing with 1%
concentration from liquid culture of
bacteria that contain 1 X10® cells/mL [21].
4. Antibacterial preparations
Agar-well diffusion method was used and
the dilutions of antibacterial agents (from
Bioanalyse-Turkey) which used were
Ampicillin  (AM) 10pg, Azithromcin
(AZM) 15pg, Lincomycin (LN) 2pg,
Gentamycin (CN) 10pg and Cefotaxim
(CTX) 30pg, there as the inhibition zones
were recorded on Mullor-Hinton agar
[22].

5. Statistical analysis

Chi-Square was used to determine
statistically ~ significant differences of
variables. Mean value and percent were
used for the differences between
lactobacillus gasseri and antibacterial
susceptibility of agents. While the
percentage values were used for detection
of the incidence of bacterial distributions
[23].

Results and Discussion:

Results of isolation found that there
was only 13 (13%) cases showed positive
bacterial culture for Strep. mutans with
statistical ~ differences  (p<0.001) to
negative bacterial culture (Fig. 1 and
Tablel). Four (30.7%) dental plagues
samples showed mixed growth colony
with  highly  statistical  differences
(p<0.001) than single bacterial growth, 9
samples (69.2%). (Table 1) These results
of incidence of Strep. mutans were agree
with results obtained by Patricia er al.,
(2007) from the incidence of dental caries
in 42 Brazilian preschool children [28].
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Figure (1): Distribution percentage of samples.

Table (1): Distribution of positive bacterial cultures.

Samples Cultures
Positive Negative Mixed Single
(13%)* (87%) 4(30.7%)*  9(69.2%)

Total: 100 samples

Total: 13 positive cultures

* Significant differences (P<0.001). Chi-Square=11.68, df. =1.

Lactic acid bacteria are widely used in
the production of fermented foods and
beverages. Moreover, they are present in
large numbers in the normal human and
animal gastrointestinal floras. In recent
decades, much attention has been paid to
the health-promoting (probiotic)
properties of lactobacilli, as it has been
claimed that when administered in
adequate amounts, they confer a health
benefit on the host [24].

Several probiotic lactobacilli have been
shown to survive transit through the
human gastrointestinal tract and to
maintain a balanced intestinal micro flora
[25].

The activity of lactobacillus gasseri and
the five antibacterial agents (which
common used in oral infections) against
pathogenic bacterial isolates
Streptococcus mutans was determined
through susceptibility test of agar-well
diffusion methods showed that 12
(92.30%) of isolates appeared highly
sensitive to Lactobacillus gasseri with
significant differences (p<0.05). These
results (Table -2) explain that many LAB
demonstrate antibacterial activity towards
a broad range of other bacteria by means
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of producing several antagonistic
compounds, including organic acids,
hydrogen peroxide and bacteriocins,
which are classified as proteinaceous
antimicrobial compounds that kill closely
related microbes and have a broad
spectrum of activity against Gram-
positive bacteria in general, including
pathogens [26].

Results of susceptibility tests for Strep.
mutans isolates to other antibacterial
agents showed different responses of
sensitivity or resistance, through that the
isolates were showed resistance to
Ampicillin (AM) 5(38.4%), Azithromcin
(AZM) and Lincomycin (LN) 2(15.3%),
Gentamycin (CN) 4(30.7%), while for
Cefotaxim  (CTX) showed  highly
sensitivity 96 (92.4%). The results of the
study were concluded that Lactobacillus
gasseri (LAB) could be promising agent
for targeting dental plaues formation and
other cariogenic properties of Strep.
mutans. Hence it could be a potential
antiplaque  agent.  Furthermore, its
property of being nontoxic makes it
healthier to be proposed for the
preparation of mouth washes and sugar
free chewing gums [27].
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Table 2: Antibacterials susceptibility profile of Strep. Mutans isolates

Isolate* | Lactobacillus AM AZM LN CN CTX

No. | suspension 10pg 15pg 2ug 10pg 30ng

1 S** S S S R***
2 S S S R S
3 S S S S S
4 S S R S S
5 S R S R S
6 S S S S S
7 S S S S S
8 S R S S S
9 R R R S S
10 S S S R S
11 S S S S S
12 S R S R S
13 S R S S S

*Significant differences (P<0.05).
*S: Sensitive isolates with zone of inhibition more than 12mm in diameter.
***R: Resistant isolates with zone of inhibition less than 10mm in diameter.

Acknowledgements

I am grateful to the Institute of Medical
Technology, Baghdad-Iraq, for providing
laboratory requirements and support of the
work. I also thank Prof Dr. Mohammed S.
Jebur for his valuable comments on the
manuscript.

References

1. Harold, O.; Heyma, Edward Swift
and Andre R. Art and sciences of
operative dentistry. 6th ed., Mosby
company, Elsevier, 2013.

2. John, Ide Ingle and Jerry F. Taintor.
Endodontics .3"ed, Lea and Febiger,
Philadelphia, 1985.

3. Chaminda, J. senevireatn, Cheng, F.
Zhang. Dental plaque biofilm in oral

45

health and disease. Chines J. Dental Res.
14 (2),2011.

4. Marsh, P.D. Are dental diseases
examples of ecological catastrophes?
Microbiol. J. 149: 279-294. 2003.
5. Samaranayake, LP.
microbiology for Dentistry. 3rd
Livingstone, Edinburg, 2006.

6. Zero, DT.; Fontana, M.; Martinez-
Mier, EA.;Ferreira-Zandona, A.; Ando,
M.; Gonzalez-Cabezas, C. and Bayne, S.
The biology, prevention, diagnosis and
treatment of dental caries. J Am Dent
Assoc. 140 (11): 25-34. 2009.

7. Sofia, D.; Forssten, Marika Bjorklund
and Arthur, C. Ouwehand. Streptococcus
mutans, Caries and simulation models.
Nutrient J. 2:290-298. 2010.

8. Paes Leme, AF.;Koo, H.; Bellato,
CM.; Bedi, G., and Cury, JA. The role of

Essential
ed.,



Medical Journal of Babylon-Vol. 12- No. 1 -2015

Yore o oY asdile pde AU alaal) -dgdall Jib Al

sucrose in cariogenic dental biofilm
formation. J Dent Res. 85(10):878-87.
2006.

9. Richard, V.; Goering, Hazel M.
Dockrell; Mark Zuckerman and Derek
Wakelin. Midical Microbiology. 4th ed.,
Mosby company, Elsevie, 2008.

10. Javed, M.; Chaudhry, S.; Butt, S.;
ljaz, S.; Asad, R.; Awais, F. and
Khan, A. Transmission of Streptococcus
mutans from Mother to Child. Review
Article. Oral dent. J. 32(3): 24. 2013.

11. Harrigan, W.F. and McCance, M.E.
Laboratory Methods in Microbiology. 1st
ed., Academic press London. 1996.

12. Hol zapfel, W.H. and Schillinger, V.
Introduction to probiotics. Food Res. Int.
35:109 -116. 2002.

13. Mattila-Sandholm T. Demonstration of
the nutritional functionality of probiotic
foods. Trends Food Sci Technol 10: 385-
386. 1999.

14. Morsi, El Soda; Ahmed, N.; Omran,
N.; Osman, G. and Morsi, A. Isolation,
identification and selection of lactic acid
bacteria cultures for cheesemaking. J
Agric Sci 15(2): 51-71. 2003.

15. Todar, k. Microbial World (Microbe
and dental disease). University of
Wisconsin, Madison. Pp: 375-390. 2008.
16. Baron, E, J. and Finegold, S.E.
Diagnostic Microbiology. 9™ ed., Mosby
Company. Baltimore, 1994.

17. Jebur M. S. Impacts of virulence
factors of Streptococcus mutans isolates
on the pathogenesis of acute vaginitis.
Intern J. Nursing and Midwifery 4(2): 16-
20. 2012

18. Nailé, Damé-Teixeira and Rodrigo,
Alex Arthur. Genotypic Diversity and
Virulence Traits of Streptococcus mutans
Isolated from Carious Dentin after Partial
Caries Removal and Sealing. The
Scientific World J. Article ID 165201:1- 6.
2014.

19. Collee, JG.; Miles, RS. and Watt, B.
Practical Medical  Microbiology.
Churchill. Livingstone, London. 1996.

20. Ahmed, T. and Kanwalm R.
Biochemical characteristics of lactic acid
producing bacteria and preparation of

46

camel milk cheese by using starter culture.
Pak. Vet J 24 (2): 87.2004.

21. Schillinger, U and Luck, FK.
Antibacterial activity of Lactobacillus sake
isolated from meat. Appl Environ
Microbiol 55(8):1901-1906. 2000.

22. Perez, C.; Pauli, M. and Bezerque, P.
An antibiotic assay by the agar-well
diffusion method. J Aotabiologiae
15:113-115. 1990.

23. Mohammed, Sh. Jebur. Therapeutic
efficacy of Lactobacillus acidophilus
against bacterial isolates from burn
wounds. North Am J. Med. Sci. 2(12):
586-591. 2010.

24, Sgouras, D.; Maragkoudakis, P.;
Petiaki, K. et al., In vitro and in vivo
inhibition of Hilicobacter pylori by
lactobacillus casei strain shirota. Appl
Environ Microbiol 70(1): 518-526. 2004.
25. Maeina-Carmen, Balatescu. and Lia
Mara, Petrache.  Adherance of
Lactobacillus to intestinal mucosa and
their  antagonistic  activity  against
pathogens. Romanian society of biological
sciences 9(4): 1737-1749. 2004.

26. Rodriguez, J. M.; Martinez, M. 1. and
Kok, J. Pediocin PA-1, a Wide- Spectrum
Bacteriocin from Lactic Acid Bacteria.
Critical Rev. Food Sci. Nut. 42(2): 91—
121.2002.

27. Hasan, S.; Danishuddin, M., Adil, M.
et al., Efficacy of E. officinal is on the
cariogenic properties of Streptococcus
mutans: A novel and alternative approach
to suppress quorum-sensing mechanism.
Indian Council of Medical Research
(ICMR) 7 (7):e40319. 2012.

28. Patricia, Amoroso.; José, Moacir
Marin. and Fernando, Antonio de Avila.
Detection of Streptococcus mutans and
Streptococcus sobrinus in Dental Plaque
Samples from Brazilian Preschool
Children by Polymerase Chain Reaction.
Braz Dent J 18(4): 329-233. 2007.



