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Probiotics and Oral Health
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Abstract:

Probiotics utilize naturally occurring bacteria to confer a health benefits when administered in adequate
amounts. A few conventional foods containing probiotics are yogurt, fermented and unfermented milk, soya beverages
etc. Most often , they come from two groups of bacteria, Lactobacillus or Bifidobacterium. Probiotics have been extensively
studied for their health promoting effects. Scientific understanding of probiotics and their potential for preventing and
treating oral diseases is at its infancy. This review is focused on the use of probiotics as preventive and therapeutic

products for oral healthcare.
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Introduction:

Chemotherapeutics are widely used to prevent and
treat infections caused by indigenous and exogenous
microbes. The availability of effective and cheap
antibiotics in the latter half of the 20" century
revolutionized the treatment of infectious diseases.
However , the development of resistance to a range of
antibiotics by some important pathogens has realized
the possibility of a return to the preantibiotic dark ages.
Also, orally , the widespread use of antibiotics is
reflected in the level of resistance in the subgingival
microbiota.! These developments have encouraged
researchers in various fields of health care to develop
alternative antimicrobial approaches. The application
of health promoting bacteria for therapeutic purposes
is one of the strongest emerging field in this regard.
Although the use of such probiotics specifically to
improve oral health is still in its infancy, oral health care
workers are probably confronted with dietary probiotics
on a daily basis. The widespread oral intake of
probiotics as preventive and therapeutic products for
gastrointestinal health makes it of considerable interest
for oral healthcare workers. These products
usually contain streptococci, lactobacilli or
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bifidobacteria.? This review is focused on the use of
probiotics as preventive and therapeutic products for
oral healthcare and the potential risks associated with
dietary probiotics.

Probiotics (WHO 2002) are live
microorganisms administered in adequate amounts with
beneficial health effects on the host. Not all bacteria
are bad. Infact, beneficial microbes could represent
the future of medicine. Antibiotics destroy the harmful
bacteria that can cause infection, while also destroying
the good bacteria that help to fight infection. Probiotics
on the otherhand, repopulate the beneficial bacteria
which can help kill pathogenic bacteria and fight against
infection.® They are substances produced by
microorganisms which promote the growth of other
microorganisms. The term probiotics is an antonym of
the term antibiotics.* In contrast Prebiotics are
generally defined as not digestible food ingredients
that beneficially affect the host by selectively stimulating
the growth and/or activity of one or a limited number
of bacterial species already established in colon,
and thus in effect improve host health. These
prebiotics include inuline,fructooligisaccharides,
galactosoligosaccharides and lactulose. Synbiotics are
defined as mixtures of probiotics and prebiotics that
beneficially affect the host by improving the survival
and implantation of live microbial dietary supplements
in the gastrointestinal tract of the host. The term
Replacement therapy (also called bacteriotherapy
of bacterial interference is sometimes used
interchangeably with probiotics) Although both
approaches use live bacteria for prevention or treatment
of infectious disease, there are some slight differences.
In replacement therapy, effector strain is not ingested
and is applied directly on the site of infection, whereas
probiotics are generally used as dietary supplements.
Replacement therapy involves dramatic and long term
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change in the indigenous microbiota with minimal
immunological impact unlike the probiotic therapy.

History:

The use of microorganisms to promote health
is very ancient and can even be traced back to the
classical Roman literature where food fermented with
microorganisms was used as a therapeutic agent.
Observations showing that relatively harmless bacteria
can be introduced into the indigenous microbiota of
humans, either to enhance resistance to or treat
infection, goes back to the very origins of microbiology.
Pasteur and his associate, Joubert, noted as early as
1877 that the growth of anthrax bacilli in cocultures
with ‘common bacilli’(probably Escherichia coli) was
suppressed. They commented that “these facts perhaps
justify the highest hopes for therapeutics’. The original
observation of the positive role played by some selected
bacteria was scientifically investigated by Eli
Metchnikoff, the Ukranian — born Nobel prize winner
working at the Pasteur Institute at the beginning of the
last century. He proposed in 1907 that the lactic acid-
producing strain Lactobacillus bulgaricus (contained in
Bulgarian yoghurt) is able to displace pathological
intestinal microbiota. He suggested that the dependence
of the intestinal microbes on food makes it possible to
adopt measures to modify the flora in our bodies and
replace the harmful microbes by useful microbes®.
Around that time, Henry Tissier a French pediatrician,
observed that children with diarrhoea had in their stools
a low number of bacteria characterized by a peculiar
Y- shaped morphology. These bifid bacteria (later on
called bifidobacterium) were on the contrary, abundant
in healthy children. Tissier suggested that these bacteria
could be administered to patients with diarrhea to help
restore a healthy gut flora. Alfred Nissle studied
soldiers during World War | and isolated bacteria from
the stool of soldiers who remained healthy despite the
fact that most of their comrades suffered from diarrhea.
He used one isolate (E. coli strain Nissle 1907) to treat
a 20-year old woman with chronic active ulcerative
colitis. After 5 weeks of treatment with 200mg/day of
the strain , remission was achieved. By the end of
World War 11, several protective treatments had been
developed for tuberculosis, anthrax and diphtheria. The
observation of Metchnikoff, Tissier and others were
so appealing that commercial exploitation immediately
followed their scientific works. Unfortunately the
results were not always positive and most of these
were anecdotal.

Probiotics and Oral Health

Liley and Stilwell were the first to use the term
“probiotics”. The term probiotic is a relatively new
word meaning ‘for life’.! In 1974, Parker defined
probiotics as organisms and substances which contribute
to intestinal microbial balance. Fuller redefined
probiotics as “A live microbial feed supplement which
beneficially affects the host animal by improving its
intestinal microbial balance*. The WHO definition of
probiotics is “live microorganisms which when
administered in adequate amounts confer a health
benefit on the host”. ¢ The importance of living cells in
probiotics was emphasized by Fuller, in 1989, who
defined probiotics as * Alive microbial feed supplement
which beneficially affects the host animal by improving
its intestinal microbial balance.”

How do Probiotics act?

Probiotics can help prevent and treat disease
through several mechanisms.

1. Direct interaction: Probiotics interact directly with
the disease causing microbes, making it harder for
them to cause the disease.

2. Competitive exclusion: Beneficial microbes directly
compete with the disease, developing microbes for
nutrition or enterocyte adhesion sites.

3. Modulation of host immune response: Probiotics
interact with and strengthen the immune system
and help to prevent diseases.®

Probiotics and their availability:

Probiotics are generally used as dietary
supplements and food. A few conventional foods
containing probiotics are yogurt,fermented and
unfermented milk,cheese, soy beverages. They are also
available as tablets containing bacterial strains,
capsules, liquids and even chewing gums. If properly
prepared and stored, probiotic bacteria can remain
viable in dried form and reach the intestine alive when
consumed.

Probiotics in General Health

Gastrointestinal: Probiotics have traditionally been
used to treat diseases related to gastrointestinal tract.
The most widely used species belong to the genera
Lactobacillus and Bifidobacteria, although these species
are not predominant in the gastrointestinal microbial
ecology. They are categorized by United States Food
and Drug Administration as * Generally Regarded As
Safe (GRAS).
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Several gastrointestinal health claims have been made
for probiotics, such as relief of enzymatic maldigestion.
Probiotic bacteria containing p galactosidase can be
added to food to improve lactose maldigestion.® A
similar effect has been observed in sucrose deficient
children in whom intake of saccharomyces cerevisiae
enhances the digestion of a sucrose load.

Antibiotic associated diarrhoea, which occurs
in 20% of patients who receive antibiotics, results
mainly from microbial imbalance and an overgrowth
of Clostridium deficile and Klebsiella oxytoca,
Saccharomyces boulardii has been shown to reduce
this risk and to shorten the duration of antibiotic-
associated diarrhea.?

For Rotavirus-associated diarrhoea, both
curative and preventive effects have been shown for
selected probiotics. L rhamnosus GG, Lactobacillus
reuteri, Lactobacillus casei etc can shorten the duration
of rotavirus associated diarrhea. Mechanisms that may
drive the protective effects are production of acids,
hydrogenperoxide, antimicrobial substances,
competition for nutrients or adhesion receptors,
antitoxin actions, and stimulation of immune system.

There are some suggestions that probiotics
might reduce the risk of colorectal cancer. This
hypothesis is based on the observation that selected
lactobacilli reduce the activity of certain fecal enzymes
that convert procarcinogens into carcinogens and on
some epidemiological studies which suggest that regular
consumption of fermented dairy products are related
to a lower risk for certain types of cancer.

Urogenital infections:

In a small scale study, vaginal application of L
rhamnosus GR1 in combination with L.reuteri strains
appeared to prevent urogenital infections at a level
similar to that of prebiotic milk or daily antibiotic
therapy™*. Several other studies showed only indirectly,
a possible reduction of the risk for infection. There is
no clear evidence that probiotics can help to treat
urogenital tract infections.

Atopic disease:

Although the exact mechanism is not known,
lactobacilli has the ability to reverse increased
permeability, enhance gut-specific IgA responses,
promote gut barrier function through the restoration of
normal levels of microbes, and enhance gut-specific
IgA responses, promote barrier function through the
restoration of normal levels of microbes, and enhance
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transforming growth factor- and interleukin-10
production as well as cytokines that promote the
production of IgE antibodies.*?

Oropharyngeal infections:

Acute otitis media is the most common bacterial
infection in young children. The causative bacteria
typically translocate from the oro-naso-pharyngeal
cavity to middle ear via the eustachian tube. The
rationale behind the use of antibiotics lies within the
observation that children who are prone to acute otitis
media harbor fewer a- hemolytic streptococci in the
nasopharynx than children who are more resistant to
acute otitis media. Additionally some a- hemolytic
streptococci have an interfering activity against
pathogens that cause otitis media. Roos etal recently
reported their experience of spraying a- hemolytic
streptococci with interfering activity into the nose of
otitis prone children. Forty two percent of the children
remained healthy during the follow up period and had
normal tympanic membrane compared with 22% of
the children in the placebo group.®3

Strptococcus Pharyngotonsillitis:

Bacterial replacement therapy appears to offer
an ecologically sound alternative for the control of
streptococcal pharyngotonsillitis. The predominant
species in the pharynx of healthy neonates are one or
more species of a hemolytic streptococci. The absence
of these species was shown to correlate with a
significantly increased risk of infections, including sepsis,
meningitis,pneumonia and cystitis. Studies have shown
that the patients sprayed with strains of a- hemolytic
streptococci was known to have a strong growth
inhibiting activity against B-hemolytic streptococci.
After a followup period of 3 months after the a-
hemolytic streptococci treatment, none of the patients
contracted new tonsillitis during followup period. 4

\oice prostheses:

In several studies, it was observed that
buttermilk containing Lactobacillus lactis and
Lactococcus cremoris lactissp and a fermented milk
drink containing L casei shirota, decreased the amount
of both bacteria and yeast on voice prostheses.
Consumption of the fermented milk drink significantly
increased the mean in situ lifetime of voice prostheses
by almost fourfold. This increase in the lifetime of voice
prostheses was concurrent with a significant decrease
in the number of prostheses replacement.®
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Caries management:

Nase et al. were the first to test a dietary
lactobacillus strain L. rhamnosus GG, on its caries
inhibitory ability in vivo. Their hypothesis was based
on the invitro inhibition of caries pathogen. They
showed in a placebo-controlled randomized double-blind
intervention study that the administration of probiotic
lactobacilli (LGG) to kindergarten children in Helsinki,
Finland, resulted in reduction of their caries risk and
initial caries development.1®

According to a study conducted by Caglaretal
consumption of of bifido-bacterium containing yogurt
resulted in a significant decrease in salivary S. mutans
in contrast to lactobacillus count, which remained
unaffected.’

The vehicle by which probiotics are ingested or
delivered in the oral cavity can, however influence the
cariogenic potential and the oral colonisation of a
probiotic. Fortunately, the most commonly used dietary
lactobacilli are consumed in milk products (eg-
fermented milk drink, yoghurt, or cheese). When lactic
acid bacteria are being consumed in milk products, the
buffering capacity of milk will decrease the production
of acid. The presence of calcium, calcium lactate and
other organic and inorganic compounds in milk are
anticariogenic and reduce the colonisation of
pathogens.!®

“Probiotic Gum” is a chewing gum that is said to
prevent tooth decay. The gum, first developed by a
German chemical company, contains probiotics, which
are friendly bacteria that helps to prevent harmful
bacteria from sticking to the teeth and causing decay.
The gum is effective against Streptococcus mutans that
acts as a major cariogenic strain to humans, which
causes the strain to clump together. This renders them
far less capable of sticking to the teeth and causing
decay.

Effect on candidal infections:

More recently, probiotic cheese was
investigated in 294 self-acting elderly, aged 70-100 yr.
The subjects were randomized for a double blind,
placebo-controlled intervention study. The results
showed that the probiotics reduced the prevalence of
oral Candida and surprisingly, the risk for hyposalivation
in the elderly. Probiotic intervention diminished the risk
for belonging to a high yeast count class (> 10° colony-
forming units (cfu) mI"*) by 75% (OR = 0.25, 95%
Cl 0.10-0.65)'°. Because antifungal drug
resistance of Candida sp. is increasing, this
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preliminary observation is interesting, and it opens future
visions for eventually controlling oral yeast infection
by use of probiotics as an adjunct therapy.

Probiotics in aphthous ulcers:

Studies have shown that use of lactic acid bacteria
OMX capsules is beneficial in treatment of recurrent
aphthous ulcers (RAS) of the mouth. The ability of LAB to
increase the activity of the phagocytes must be the key
factor in combating RAS, as Porter and Scully have stated
that in RAS, phagocytosis by PMNLSs ( Polymorphonuclear
leukocytes) and the chemotaxis to PMNLSs are defective.?

Periodontal diseases:

In1954, a beneficial effect of lactic acid bacteria
on inflammatory infections of oral mucosa was
reported®. The use of a Russian probiotic preparation
called Acilact,a complex of five live lyophilized lactic
acid bacteria, with or without ‘Bifidobacterium’ is
claimed to improve both clinical and microbiological
parameters. Recently ,a periodontal dressing consisting
of collagen and L. casei 37 was reported to exert a
beneficial effect on the subgingival microbiota of
periodontal pockets.?

Since the beginning of the 21% century, the
appreciation of the beneficial oral microbiota and their
use in the prevention and treatment of plaque related
periodontal inflammation has undergone a revival. In
Japan, an L .salivarius strain is currently being
investigated regarding its potential to suppress
periodontopathogens and improve periodontal health.
It was also observed that there was a significant
reduction in black pigmented anaerobic rods after the
intake of probiotics.?

Halitosis:

Halitosis (bad breath) is caused by a number of
volatiles, which originate from the oro-pharynx or from
expired alveolar air. In halitosis, the sulphur containing
gases (hydrogen sulphide, methyl mercaptan and
dimethyl sulfide) which are derived from the bacterial
degradation of sulphur — containing aminiacids in the
oropharynx, play a significant role. A diverse
consortium of bacteria has been found to contribute to
the problem. The current treatment focuses on the use
of chemical or physical antibacterial regimes to reduce
the numbers of these bacteria. However, most of these
treatments exhibit only a temporary effect or are
associated undesirable side-effects when used over a
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long period of time. To prevent the regrowth of odour
causing organisms, pre-emptive colonization of oral
cavity with probiotics might have a potential application
as adjuncts for both the treatment and prevention of
halitosis. Burton etal investigated the effect of
S.salivarius on oral malodour parameters. S salivarius
was selected as an oral probiotic because it is an early
colonizer of oral surfaces and is amongst the most
numerically predominant members of the tongue
microbiota of healthy individuals. The species have only
limited ability to produce volatile sulphur compounds
and is unlikely to contribute significantly to oral
malodour. 85% of the patients in the experimental group
had a substantial reduction in volatile sulphur compound
scores?.

Conclusion:

Probiotics play an important role in combating
issues with overuse of antibiotics and antimicrobial
resistance. Today’s new technological era would be
the right time to change the way bacteria are treated.
Furthermore, no negative effects of probiotic use on
oral health have been reported to date. Despite our
rapidly increasing knowledge of pathogen-host
interactions, the role of beneficial bacteria in preventing
the emergence of pathogenic species and oral health
remains obscure. There is a great need to elucidate
the role of oral beneficial microbiota,to identify
beneficial bacteria and to conduct proper large-scale
studies on the usefulness of probiotics to maintain or
improve oral health.
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