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Abstract

Probiotics, live cells having various health-promoting effects and benefits to the host, have been, and
gtill are, under extensive investigations. These “friendly microorganisms’ are usually isolated from
the human intestine and traditionally-fermented foods of plant and animal origin. They are recognized
for their positive effects on the intestinal flora among many other direct and indirect benefits eliciting
better human body functioning. Studies are being conducted in the last decade o substantiate the real
role played by these exotic microorganisms and to ascertain the safety of its use being of probiotic
potential.

The concept of disease prevention, rather than treatment, is most appealing to health providers and
clinical settings world-wide. Dentistry is not an exception; preventive ora medicine is a significant
pillar in modern dental practices. In fact, a large proportion of every day dental care, in addition to
clinical treatments, ams at preventing oral diseases, including caries, gingivitis, periodontitis and
halitosis. Based on varying results of so many clinical trials using different types and formulas of
experimental oral probiotics and to shed some light on the questionable role and effectiveness of
probiotics on the prevention and treatment of oral diseases, this mini review is presented. We believe
that exploring the possible mechanisms of action of probiotic bacteria in the oral cavity and
identifying specific potential uses of probioticsin preventive dentistry and stomatology is eminent and
needs further investigations pertaining to developing a safe, efficient and reliable general and perhaps
designer oral probiotics..

Keywords: Probiotics, Oral health, Microbiology, Preventive dentistry.

(3 Med J 2015; Vol. 49 (1): 7- 16)

Received Accepted
April 28, 2014 Oct. 21, 2014

Introduction (FAO/WHO, 2001). The idea was first
introduced by Nobel laureate Eli Metchinkoff

The word “Probiotics’ was originaly in 1907. He recommended the use of soured
derived from the Greek “pro bios’ meaning milk fermented by “Bulgarian Bacillus’ for
“for life" (Soccol et al, 2010). The currently intestinal, kidney and skin problems
agreed upon definition is “live microorganisms (Metchinkoff, 1907). It was not until 1953 that
which, when taken in sufficient amounts, Weiner Kollath, a german scientist, used the
confer hedth benefits on the host” term “probiotika’ to refer to “active substances

1. Lecturer, Cell Therapy Center, The University of Jordan, Amman11942, Jordan.
2. Professor, Department of Biological Sciences, Faculty of Science, The University of Jordan, Amman 11942, Jordan.

* Correspondence should be addressed to:

E-mail: hanan.jafar @gmail.com, hanan.jafar @ju.edu.jo
Tel: +962-6-5355000 ext 23960

Fax: +962-6-5300831

© 2015 DAR Publishers/ The University of Jordan. All Rights Reserved.



Probiotics: The Forth Coming Oral Health Alternative Therapy ... Hanan Jafar, Adel Mahasneh

essential for heathy development of life’
(Guarner et al, 2005). (Lilly and Stillwell
1965) later took the word “probiotic” to be the
antonym of “antibiotic’ and defined it as “a
substance produced by one microorganism
simulating the growth of  another
microorganism”.

The most commonly employed probiotic
bacterial strains are members of the genera
Lactobacillus and Bifidobacterium (Holzapfel
et al, 1998). However, historicaly,
Lactobacillus species found in the oral cavity
were implicated in dental caries (Munson et al.
2004; Keller and Twetman, 2012; Karuppaiah
et al, 2013). This is related to the fact that
lactobacilli usually produce acids and lower
the pH of their surrounding environment
(Rodrigues et al, 2011; Sohi et al, 2011). The
currently accepted models in cariology state
that acids produced by cariogenic bacteria are
the single most important cause for cavity
progression (Grover and Luthra, 2011; Somat
and Badet, 2013). Moreover, both genera are
usually found in carious dentine and
epidemiologic studies link them to dental
caries (Munson et al. 2004).

Nevertheless, Keller and Twetman (2012)
showed that there was no significant increase
in the acidity of plague after co-culture with
selected probiotic strains.  Furthermore,
numerous reports have emerged in the recent
years suggesting that these genera, in addition
to several others under investigation, are
actually useful in the prevention of oral disease
(Sohi et al, 2011 Sugano, 2012, Tong et al,
2012; Shah et a, 2013). Research results
showed that the most commonly isolated
Lactobacillus species from sdliva include
Lactobacillus  plantarum, Lactobacillus
salivarius, Lactobacillu paracasel and

Lactobacillu rhamnosus (Hojoet al, 2007).
Bifidobacterium species isolated from the oral
cavity include (B.) dentium, (B.)--- bifidum
and (B). longum (Beighton et al. 2008).

M echanisms of Probiotic Effectsin the Oral
Cavity

Broadly speaking, probiotics are thought to
produce their positive effects in the gut
through one of three general approaches:

e Immediate antagonism to pathogenic
microorganisms, Wwhether through the
production of antimicrobial substances,
competitive exclusion and prevention of
adhesion, or competition for nutrients.

e Immune modulation and stimulation of the
immunity, through, for example,
enhancement of the generation of dendritic
cells.

e Metabolic effects, such as enzymatic the
breakdown of lactose.

The mechanisms postulated for probiotic
action in the oral cavity are probably
analogous to those in the intestines (Hankioja,
2010). More specifically, it seems that local
effects of the probiotic bacteria, rather than
systemic, are the ones responsible for their
actions in the oral cavity. In that regard, local
colonization is considered crucial for the
probiotic strains exert their effects (Ravn et al,
2012).

Probiotic bacterial strains are hypothesized
to have direct and indirect interactions with the
pathogenic strains in the ora cavity (Grover
and Luthra, 2011). Direct interactions include
prevention of protein binding of ora
pathogens, competition for adhesion and
production of chemicals that inhibit these
pathogens.
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On the other hand, indirect actions
proposed include modulating both local and
systemic immune functions, as well as other

defense mechanisms such as barrier functions
and regulation of permeability of mucosal
lining.

~

* Compete for adhesion
sites
+ Aggregate

l

Probiotic bacteria

+ Compete for nutrients
and growth factors

* Produce antimicrobial

compounds including acids

N\

* Enhance the host immune
responses e.g. Enhance the
production of IgA and defensins.

+ Inhibit pathogen induced production
of pro-inflammatory cytokines

* Decrease MMP production

-

Inhibition of adhesion
and enhanced clearance

Inhibition of growth of pathogens and
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Fig. 1. Potential mechanisms by which probiotic bacteria could affect oral health
(Hankioja, 2010)

Probiotics and Dental Caries

Dental caries are defined as localized
destruction of the hard tissue of teeth through
acidic by-products that result from bacterial
fermentation of the carbohydrates present in
food (Featherstone, 2008). The destruction in
dental tissues is termed demineralization, and
is aresult of an imbalance between protective
and pathogenic factors.

Denta plaque, or biofilm, is considered one
of the most complex microbial communitiesin
the human body, consisting of hundreds of

bacterial species. The ora microflora is
extremely variable, and especialy so between
healthy and diseased individuals (Belda-Ferre
et al. 2012). The greater mgjority of these
bacteria are non-pathogenic.

Some of the bacteria present in dental
plague, collectively designated as cariogenic,
such as Streptococcus mutans, Streptococcus
sobrinus and Lactobacillus species, produce
weak organic acids which would result in a
drop of local pH, leading to demineralization.

In the demineraization process, acids
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penetrating through dental hard tissues would
eventually lead to leaching out of calcium and
phosphate ions. Should this continue,

cavitation will follow. Tooth brushing is in

The Caries Balance

fact a mechanica method to prevent these
bacteria from adhering and therefore reduce
their chances of producing acidic by products

Mo Caries

Fig. 2. The caries balance concept. (Feather stone, 2008)

The rationale behind the use of probiotic
bacteria to prevent caries is fairly straight
forward. If these bacteria would adhere to the
tooth surfaces in the biofilm, they would
prevent the attachment of cariogenic bacteria.
Moreover, it was also suggested that these
beneficial strains  produce antimicrobial
substances in the plague.

Encouraging a shift in the oral microbial
ecology has been suggested as a probiotic
approach (He et al. 2009). The use of bacterial
strains that naturally occur in the denta
biofilm, such as Streptococcus salivarius, to
inhibit Streptococcus mutans would both
reduce caries and not pose a health risk issu
(Wang et al. 2012).

Several bacteria strains were investigated
for their probiotic effects against dental caries.

10

A strain that was isolated from the oral cavity
of caries-free individuals, called Streptococcus
oligofermentans, was found to convert lactic
acid to Hydrogen peroxide and therefore,
inhibit the growth of S mutans (Tong et al.
2012). Also, a variant of Streptococcus rattus,
deficient in lactate dehydrogenase, was
reported to compete with S mutans for its
habitat on enamel and was, therefore,
suggested as a potential probiotic for caries
prevention (Rodriguez-Lozano et al. 2012).

In a recent randomized, double-blinded,
placebo-controlled clinical trial, administration
of Streptococcus salivarius in 100 children
who had active dental caries reduced plague
scores and S mutans counts, indicating that
regular intake of S salivarius could have oral
benefits (Burton et al. 2013). Another species
with antagonistic effects against S. mutansis

J Med J 2015; March: Vol. 49 (1) http/ journals.ju.edu.jojmj
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Lactobacillus lactis. In vitro competition
studies revedled that L. lactisshowed more
effective colonization of tooth surfaces and
significantly less caries in comparison with S,
mutans, suggesting a potential strategy
exploiting the application of L. lactis in the
oral cavity as anticariogenic (Tong, Zhou et al.
2012).

The more classical probiotic bacterial
Strains, such as Bifidobacterium and
lactobacillus species, were also investigated. In
a double-blinded, randomized crossover trial,
Caglar et al reported that salivary Smutans
counts significantly declined after
consumption of ice-cream containing Bifido
bacterium lactis (Caglar et al, 2008).

Lee et al. found that Bifidobacterium
adolescentis and Bifidobacterium longum
inhibited both Streptococcus mutans and
Sreptococcus sobrinus, both reported as being
cariogenic (Lee et al, 2011). Severd
lactobacillus species, including L. plantarum,
L. rhamnosus, L. Casei, L. paracaseiand L.
salivarius, were reported to inhibit ora
cariogenic bacteria (Teanpaisan et al. 2011).

Lactobacillus paracaseéi was found to
specifically  co-aggregate  Streptococcus
mutans (Lang et al, 2010). This characteristic
enabled L.paracasei to decrease Smutans in
the biofilm and lower caries scores in rats
(Tanzer et al, 2010). Moreover, L.paracasei
significantly reduced salivary Smutans in a
double-blinded, randomized, placebo-
controlled clinical trial (Chuang et al. 2010).

Drinking milk  supplemented  with
Lactobacillus rhamnosus was shown to reverse
primary root caries lesions in older adults
(Petersson et al, 2011). Also, Lactobacillus
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acidophilus was reported to inhibit the
adhesion of oral S. mutanson tooth surfaces
(Tahmourespour and Kermanshahi, 2011).

Probiotics and Periodontal Disease

The periodontium is the supporting tissue
for teeth. Periodontal diseases are comprised
of two main types-gingivitis and periodontitis.
Gingivitis is the inflammation of the gingiva,
while periodontitis is a more destructive,
irreversible disease that involves al of the
periodontium, including the alveolar bone
supporting the teeth. Around 500 species
inhabit the periodontal pocket (Nayak et al,
2013). The principal pathogenic bacteria
involved in periodontitis are Aggregatibacter
actinomycetemcomitans, Porphyromonas
gingivalis, Tannerellaforsythia, Prevotella
intermedia, Treponema denticola,
Fusobacterium nucleatum and Eikenella
corredens (Zorcaet al, 2011).

Periodontal disease, and analogous to the
case of dental caries, is essentially a bacterial
infection, and accumulated plaque is
responsible for the initiation and progression
of the disease. In case of imbalance between
pathogenic and non-pathogenic bacteria,
proportions of pathogenic microorganisms
dominate (Gupta et al, 2011). These
microorganisms release proteolytic enzymes
that result in destruction of host tissues. The
prevention strategies thought to be employed
by probiotic strains against period onto
pathogens are mainly through either inhibition
of particular pathogens or by changing the
host's immune responses (Elavarasu et al,
2012).

In vitro studies investigating the

antimicrobial activity of 66 probiotic strains
against  Porphyromonas gingivalis and
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Fusobacterium  nucleatum, two known
periodontopathogenic species, showed that all
experimented probiotic strains except one were
able to inhibit F.nucleatum, and 52 strains
inhibited the growth of P.gingivalis (Somat
and Badet, 2013).

The findings that Lactobacillus salivarius,
when co-cultured with  Porphyromonas
gingivalis, caused ailmost complete eradication
of that periodontal pathogen, and that it was
highly susceptible to low acidity, indicated that
it was possible to use this strain to produce a
healthy microflora and prevent the
colonization of periodentopathic bacteria,
without the fear of it being cariogenic, as other
Lactobacillus species are thought to be
(Sugano et al, 2012).

Oral administration L.salivarius tablets
significantly lowered the numbers of
periodontal pathogenic bacteria in plague and
improved periodontal health in two double-
blinded, placebo controlled, randomized
clinical trials (Shimauchi et al, 2008 and
Mayanagi et al, 2009). The use of probiotic
lozenges containing Lactobacillus brevis was
recently reported to significantly improve the
periodontal health of subjects with aggressive
periodontitis, a very destructive form of
periodontitis (Shah et al. 2013)

Lactobacillus reuteri improved the gingival
index and reduced bacterial plague (Krasse et
al, 2006) and when administered in chewing
gum, caused a declinein gingival bleeding and
inflammatory mediators (Twetman et al,
2009). However, a randomized clinical tria in
which L.reuteri was administered in tablets
showed a decrease in the numbers of
periodontopathogenic bacteria, but with no
reflection on the clinical outcome (Iniesta et
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al, 2012).

Harini and Anegundi reported that the use
of a probiotic mouth rinse reduced plaque
scores and improved the gingival indices in
children. The results were comparable to those
obtained from Chlorhexidine mouth wash, a
well-established  antibacterial  which is
considered the most effective antiplague agent
in clinical practice (Harini and Anegundi
2010).

Probioticsand Halitosis

Halitosis, or oral malodor, is not a disease
per se. It can be the result of several diseases
such as periodontitis, but is more often caused
by a disturbed equilibrium in the ora
microflora (Meurman and Stamatova 2007).
Specificaly, halitosis is the result of volatile
sulfur compounds produced by oral anaerobic
bacteria such as F. nucleatum (Bonifait et al,
2009).

Interestingly, one species seems to be
absent from the oral cavities of halitosis-
sufferers, Streptococcus salivarius.  This
species is usually isolated from the dorsal
surfaces of tongues of people who do not have
the problem of bad breath. More specifically, a
strain of the Ssalivarius, caled K12, was
shown to produce bacteriocin, which exhibits
antimicrobial activity against many bacteria
implicated in halitosis (Masdea et al, 2012).
This strain has also been commercialized for
that purpose.

Also, a bacterial species usually isolated
from fermented food, Weissellacibaria, was
found to reduce halitosis when used in mouth
rinses, and was postul ated to co-aggregate with
F.nucleatum, thereby improving periodontal
health aswell (Kang et al, 2006).

Ora administration of tablets containing
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the probiotic bacteria Lactobacillus salivarius
was shown to reduce halitosis in an open label
pilot trial (Iwamoto et al, 2010).Also, in a
randomized, double-blinded, placebo
controlled clinical trial, chewing gum
containing Lactobacillus reuteri had beneficial
effects on halitosis when compared to placebo
(Keller et al, 2012).

Probiotics and Candida

Candida albicans is naturally-occurring
yeast in the ora cavity. Although, usually
suppressed by the action of bacteria, Candidal
infections, candidiasis, can happen as a result
of the disturbance of the normal balance in the
oral microflora, most commonly in states of
compromised immunity, use of broad
spectrum antibiotics, older age or xerostomia.

While it seems very obvious that probiotics
would be of great benefit in preventing
candidiasis, very few anima studies and
clinical trials have been done to confirm that.
One explanation of this would be that candidal
infections would happen in the case of immune
system breach, and therefore, once evident,
little can be done. However, prevention in
high-risk patients is key. In one animal study,
(Elahi et al. 2005) showed that when
administered orally, Lactobcillus acidophilus
was effective in enhancing clearance of
Candida albicans from the ora cavities of
mice (Elahi, et al. 2005).

In a randomized double-blinded, placebo
controlled clinical trial, Hatakka et al showed
that frequent consumption of cheese
containing Propionibacterium freu denreichii
subsp. Shermanii and Lactobacillusr hamnosus

13

resulted in a 32% decrease in oral Candida in
elderly subjects (Hatakka et al, 2007).
Moreover, the authors noted a decrease in
hyposalivation and discomfort in these
subjects, even though they could not explain
these outcomes.

Conclusion

The use of probiotics in oral medicine is
emerging as an attractive field of research.
There seems to be an increasing amount of
evidence to support the notion that probiotic
bacteria may actually have arole in preventive
dentistry. In fact, several commercial products
have already been marketed for that purpose.

However, it is important to understand that
the level of salivary pathogens is a very poor
indicator of the disease process of any of the
conditions described here. In that sense,
reduced levels of salivary bacteria does not
equate disease control.

Furthermore, one should be careful when
assessing the mode of application of the
probiotic strain as well as its need for
colonization in order to exert its effects. Here,
one should bear in mind that mechanical
plaque control practices, such as brushing and
flossing, will surely remove both the “good”
and the “bad” bacteria Therefore, a hasty
conclusion should not be made.

All in al, further work is needed to verify
the encouraging benefits observed, as well as
postulate and test for hypotheses to explain the
mechanism underlying probiotic effects in the
oral cavity.

J Med J 2015; March: Vol. 49 (1) http/ journals.ju.edu.jofjmj



Probiotics: The Forth Coming Oral Health Alternative Therapy ... Hanan Jafar, Adel Mahasneh

References

1. Beighton D, Gilbert S, Clark D, Mantzourani
M, Al-Haboubi M, Ali F. Isolation and
identification of Bifidobacteria ceae from
human saliva. Appl Environ Microbiol 2008;
74(20): 6457-6460.

2. BeldaFerre P, Alcaraz L,Cabrera-Rubio
R,Romero H,Simo n-Soro A, Pignatelli M. The
oral metagenome in hedth and disease.The
ISME Journal 2012; 6: 46-56.

3. Burton JP, Drummond BK, Chilcott CN, Tagg
JR, Thomson WM, Hale JD. Influence of the
probiotic Streptococcus salivarius M18 on
indices of dental health in children: a
randomised double-blind placebo-controlled
trial. JMed Microbiol 2013Jun;62(Pt 6):875-84.

4. Caglar E, Kuscu 00, SelviKuvvetli
S, KavalogluCildir S, Sandalli N and Twetman
S.short-term effect of ice-cream containing
Bifidobacteriumlactis Bb-12 on the number of
sdivary mutans streptococci and lactobacilli.
Acta Odontol Scand 2008; 66 (3):154-158.

5. Elahi S, Pang G, Ashman R and Clanc R,
Enhanced clearance of Candida abicans from
the oral cavities of mice following ora
administration of Lactobacillus acidophilus.
Clin Exp Immunol 2005; 141 (1): 29-36.

6. Elavarasu S, Jayapalan P, andMurugan T. Bugs
that debugs: Probiotics. J Pharm BioalliedSci,
4(Suppl 2)2012; S319-S322.

7. FAO / WHO. Report of a Joint FAO/WHO
Expert Consultation on Evaluation of Health
and Nutritional Properties of Probioticsin Food
Including Powder Milk with Live Lactic Acid
Bacteria2001.

8. Featherstone JD. Dental caries: a dynamic
disease process. Aust Dent J 2008; 53(3):286-
291.

9. Grover H and Luthra S. Probiotics: the nano
soldiers of oral health. JACM 2011; 13(1): 48-
54.

10. Guarner F, Perdigon G, Corthier G, Saminen S,
Koletzko B and Morelli L. Should yoghurt
cultures be considered probiotic? Br J
Nutr2005; 93; 783-786.

11. Gupta G. Probiotics and periodontal health. J
Med Life 2011; 4 (4): 387-394.

12.Harini P and Anegundi R, Efficacy of a
probiotic and chlorhexidine mouth rinses. a
short-term clinical study. J Indian Soc Pedod
Prev Dent 2010; 28(3):179-182.

13.Hasdéf P, Hedberg M, TwetmanS
and Stecksen-Blicks C. Growth inhibition of
oral mutans streptococci and candida by

14

commercial probiotic lactobacilli--an in vitro
study. BMC Oral Health 2010; 10: 18-23.

14. Haukioja A. Probiotics and ora hedth. Eur J
Dent 2010; 4:348-355.

15.He X, Lux R, Kuramitsu HK, Anderson MH
and Shi W. Achieving probiotic effects via
modulating oral microbial ecology. Adv Dent
Res 2009; 21(1): 53-56.

16.Hojo K, Mizoguchi C, Taketomo N, Ohshima
T,Gomi K, Arai T and Maeda N. Distribution
of salivary Lactobacillus and Bifidobacterium
speciesin periodontal health and disease. Biosci
Biotechnol Biochem 2007; 71(1): 152-157.

17. Holzapfel W, Haberer P, Snel J, Schillinger U,
Huisin't Veld J. Overview of gut flora and
probiotics. Int J Food Microbiol1998; 41: 85—
101.

18.Iniesta M, Herrera D, Montero E, Zurbriggen
M, Matos AR, Marin  MJ, Sanchez-Beltran
MC, Llama-Palacio A and Sanz M. Probiotic
effects of oraly administered Lactobacillus
reuteri-containing tablets on the subgingival and
salivary microbiota in patients with gingivitis.
A randomized clinical tria. J Clin Periodontol
2012; 39(8): 736-744.

19.lwamoto T, Suzuki N, Tanabe K, Takeshita T
and Hirofuji  T. Effects of probiotic
Lactobacillussalivarius WB21 on halitosis and
oral health: an open-label pilot trial.Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 2010;
110 (2): 201-208.

20. Karuppaiah RM1, Shankar S, Rgj SK, Ramesh
K, Prakash R, Kruthika M. Evauation of
the efficacy of probioticsin plaque reduction an
d gingival health maintenanceamong school chil
dren-A Randomized Control Tria. J Int Ord
Health. 2013 Oct; 5 (5): 33-7.

21.Keller M and Twetman S. Acid production in
denta plague after exposureto probiotic
bacteria. BMC Oral Health 2012; 12; 44-49

22.Keller MK, Bardow A, Jensdottir T, Lykkeaa J
and Twetman S. Effect of chewing gums
containing the probiotic bacterium
Lactobacillus reuteri on oral malodour. Acta
Odontol Scand 2012; 70(3): 246-250.

23.Krasse P, Carlsson B, Dahl C, Paulsson A,
Nilsson A, Sinkiewicz G, Decreased gum
bleeding and reduced gingivitis by the probiotic
Lactobacillus reuteri. Swed Dent J 2006; 30:
55-60.

24.Lang C, Bottner M, Holz C,Veen M, Ryser
M, Reindl A, Pompejus M and Tanzer JM.
Specific LactobacillusMutans  Streptococcus
co-aggregation. J Dent Res 2010; 89 (2): 175-
179.

J Med J 2015; March: Vol. 49 (1) http/ journals.ju.edu.jofjmj



Probiotics: The Forth Coming Oral Health Alternative Therapy ... Hanan Jafar, Adel Mahasneh

25.Lee do K,Park SY,An HM,Kim JR,Kim
MJ,Lee SW,Cha MK,Kim SA, Chung
MJ, Lee KO and Ha NJ. Antimicrobial activity
of Bifidobacterium spp. isolated from healthy
adult Koreans against cariogenic microflora
Arch Oral Biol 2011; 56 (10): 1047-1054.

26.Lilly D and Stillwell R. Probiotics. Growth
promoting factors produced by micro-
organisms. Science 1965; 147: 747-748.

27.Masdea L, Kulik EM, Hauser-Gerspach
I, Ramseier AM, Filippi A and Waltimo T,
Antimicrobial  activity of  Streptococcus
sdlivarius K12 on bacteria involved in ora
malodour. Arch Ora Biol 2012; 57(8): 1041-
1047.

28.Mayanagi G, Kimura M, Nakaya S, Hirata H,
Sakamoto M, Benno Y, et a. Probiotic effects
of oraly administered Lactobacillus salivarius
WB21-containing tablets on periodontopathic
bacteria: a double-blinded, placebo controlled
randomized clinical tria. J Clin Periodontol
20009; 36: 506-513.

29.Messora MR, F Oliveira LF, Foureaux RC,
Taba M  J, Zangeronimo MG, Furlaneto
FA, Pereira LJ. Probiotic Therapy Reduces
Periodontal Tissue Destruction and Improves
the Intestinal Morphology in Rats with
Ligature-Induced Periodontitis. J Periodontol
2013. Epubahead of print.

30. Metchnikoff E. Essaisoptimistes. Paris. The
prolongation of life. Optimistic studies.
Trandated and edited by P. Chalmers Mitchell.
London: Heinemann. 1907.

31.Meurman J and Stamatova |. Probiotics:
contributions to oral heath. Oral Dis 2007; 13:
443-451.

32.Munson M, Banerjee A, Watson T and Wade
W. Molecular analysis of the microflora
associated with dental caries. J Clin Microbiol
2004; 42(7):3023-3029.

33.Nayak S, Swati P and Kamath D. Probiotics in
Oral Care. NJRM 2013; 4(1): 106-111.

34.Petersson LG, Magnusson K, Hakestam
U, Baigi A and Twetman S. Reversal of primary
root caries lesions after daily intake of milk
supplemented with fluoride and probiotic
lactobacilli in older adults. Acta Odontol
Scand2011; 69 (6): 321-327.

35.Ravn |, Dige |,Meyer RL and Nyvad B.
Colonization of the oral cavity by probiotic
bacteria. Caries Res 2012; 46 (2): 107-112.

36. Rodrigues J, Lussi A, Seemann R and Neuhaus
K. Prevention of crown and root caries in
adults. Periodontol 2000 2011; 55 (1): 231-249.

15

37.Samot J and Badet C. Antibacterial activity of
probiotic candidates for oral health. Anaerobe
2013; 19: 34-38.

38.Shah M, Gujjari S and Chandrasekhar V,
Evaluation of the effect of probiotic (inersan®)
aone, combination of probiotic with
doxycycline and doxycycline aone on
aggressive periodontitis - a clinica and
microbiological study. JClin Diagn Res 2013; 7
(3): 595-600.

39.Shimauchi H, Mayanagi G, Nakaya S,
Minamibuchi M, ItoY, Yamaki K. Improvement
of periodontal condition by probiotics with
Lactobacillus salivarius WB21: a randomized,
double-blind, placebo-controlled study. J Clin
Periodontol 2008; 35: 897-905.

40. Soccol C, Vandenberghe L, Spier M, Medeiros
A, Yamaguishi C, Lindner JPandey A and
Thomaz-Soccol V. The Potential of Probiotics.
Food TechnolBiotechnol2010; 48 (4): 413-434.

41.Sohi R, Bansal V and Veeresha K. Probiotics
and oral health. Streamdent 2011, 2 (1): 45-49.

42.Sugano N. Biological plaque control: novel
therapeutic approach to periodontal disease.
Journal of Oral Science 2012; 54 (1): 1-5.

43. Tahmourespour A, Kermanshahi RK. The effect
of a probiotic strain (Lactobacillus acidophilus)
on the plague formation of oral Streptococci.
Bosn JBasic Med Sci. 2011 Feb;11(1):37-40.

44. Tanzer JIM, Thompson A, Lang C, Cooper
B, Hareng L, Gamer A, Reindl A and Pompejus
M, Caries inhibition by and safety of
Lactobacillus paracasei DSMZ16671. J Dent
Res 2010; 89(9): 921-926.

45, Teanpaisan R, Piwat S and Dahle G. Inhibitory
effect of oral Lactobacillus against ora
pathogens. Letters in Applied Microbiology
2011; 53: 452-459.

46.Tong H, Chen W, Merritt J, Qi F, Shi W and
Dong X. Streptococcus oligofermentans inhibits
Streptococcus mutans through conversion of
lactic acid into inhibitory H202: a possible
counteroffensive  strategy for interspecies
competition. Mol Microbiol 2007; 63(3): 872-
80.

47.Tong Z, Zhou L, Li J, Kuang R, Lin Y and Ni
L. Aninvitro investigation of Lactococcuslactis
antagonizing cariogenic bacterium
Streptococcus mutans. Arch Ora Biol2012; 57:
376-382.

48. Twetman S, Derawi B, Keller M, Ekstrand K,
Yucel-Lindberg T, Stecksen-Blicks C. Short-
term effect of chewing gums containing
probiotic Lactobacillus reuteri on the levels of

J Med J 2015; March: Vol. 49 (1) http/ journals.ju.edu.jofjmj



Probiotics: The Forth Coming Oral Health Alternative Therapy ... Hanan Jafar, Adel Mahasneh

inflammatory mediators in gingival crevicular potential impact on personalized denta
fluid. ActaOdontol Scand2009; 67: 19-24 medicine. Oral dis2012; 18: 109-120.

49.Zarco M, Vess T, and Ginsburg G. The ora
microbiome in health and disease and the

o doead Bustgll Abud) Lodflad! 1dgod! ool
2 s J3ley e Ol

A2y daslad) (WSS ) S -1
1 dmelod! caghall IS (sl Y1 g —2

Ima) A2 dde Olio Jod i L oUW D BS e o 1S ol N Lod) Sliwstl SNy oS i
Lolss Sl LoV a5 of il AR Sl ey OLusY) slasl o 33le ais )1 didll WS oda Sy ¢ LI 550y
plo) a8l 5aLl 1 5 5LL Ala W) Wil e ddall s e slead) gl ) (gl e LY WSl bt sda Oy
i) LIS ede aals ) adH ol S Sllll e ) Y1 A 3 ol il 5 aiilby vl
(‘}l;} dale o902y @@\ Jj.;—\ & Okelad O3 fT FEAP JJLE,« upf\\ IPNES & O g 295 é& s BLo| s5peldl
Al L) e ’\ﬁ;’\;j» ole Cé\jj\ Qg ) Ll 3 uﬁ\jy\ A dind) 330N AL O] e L Slaal Ol ale,
o Bk s e Eluy o)l wilgge ol Loty Bl Oledly gl Alals ol el ad Bug ) adleal) 8L By
C)L‘.w\é\ oda WU} )}.U\ L;j ;},,A\ ;UJ})} 3.:.@};“.5\ 3.3):;-\ C)Lwﬁé\ g Raluz C)Lﬁl}-} C\};i JW\J kel a_lﬂf.,j\ QLM'\J..U\

radal) B M odn pE L o dll AT sy e o
Sl Zlisty pnad LA 95 Y i) psles G Andl AL (3 Slinst) foad 2L UV CLaSanl OF dizeiy

Lede ez ) Adelilly 2Ll Jpol maesy daasinag ols Bygm Sl sl 9,0

o) B Al AR () Sl AW N

16 J Med J 2015; March: Vol. 49 (1) http/ journals.ju.edu.jofjmj



