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Abstract
Aim: The aim of this comprehensive review is to present an update about the current status of oral halitosis and
probiotics as well as application of probiotics in the field of oral halitosis research.
Background: Oral halitosis (or) malodour is a common oral manifestation due to several etiologies affecting a large
proportion of the population involving all age groups. The concept of administration of beneficial bacteria with a view
to replace harmful microbes with useful ones has been revived by the probiotic concept. Recently researches are
growing in the field of investigation of probiotics from the oral health perspective. Probiotic effects are strain specific
and there are very few studies regarding oral halitosis and different strains of probiotics in past few decades.
Conclusion: Despite the immense potential of probiotics, data is still deficient on the probiotic action on oral halitosis.
As oral malodour is considered to be one of the major public health problems, further double-blind, randomized,
placebo-controlled trials are needed before any concrete clinical recommendations of probiotics for oral halitosis can be
made.
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Introduction
Halitosis is a medical term, first coined by the Listerine
Company in 1921, used to describe unpleasant breath,
regardless of its sources, oral or non-oral. The scientific
term, oral malodour is especially used to describe the odour
from the oral cavity. Malcmacher noted that oral malodour
can actually be an indication of more serious health
concerns such as infections. Treatment plans only help
reduce – but not treat – bad breath. Halitosis is a common
complaint of both genders. It occurs worldwide and has a
multifactorial etiology. 1Halitosis is defined as breath that is
offensive to others, caused by a variety of reasons including
but not limited to periodontal disease, bacterial coating of
tongue, systemic disorders and different types of food. 2
Given that oral microorganisms, especially those on the
tongue, are the primary cause of halitosis, current
treatments focus on the use of chemical or physical
antibacterial regimes to reduce the numbers of these
bacteria.3 However, these treatments are typically of only
short-term benefit, as the offensive bacteria quickly recover
to former numbers after treatment is stopped.3 Probiotics,
defined by the World Health Organization as „live
microorganisms which when administered in adequate
amounts confer a health benefit on the host‟, may provide a
supplementary treatment. Probiotics have been used to
modulate bacterial populations in other regions of the
human body either when it has been perceived that there is
an imbalance‟ of the normal microbiota allowing
unregulated growth of problematic‟ microorganisms or in
order to replenish bacterial populations which play a
specific role in a particular ecosystem.3
Owing to the scarcity of the literature, this review paper
thus aims on the oral halitosis and probiotics as well as
effects of probiotics on oral halitosis.

perception after smelling someone‟s breathe. It can be
pleasant, unpleasant or even disturbing, if not repulsive. If
unpleasant, the terms breathe malodour, halitosis or bad
breath can be applied. These terms are however are not
synonymous with oral malodour, which has its origin in the
oral cavity. 4 There are various terminologies and types of
halitosis given in the table 1.5
Table 1 Terminology related to oral malodour 5
Terms used
Halitosis
Bad breath
Genuine halitosis

Oral malodour
Extra-oral malodour

Pseudohalitosis

Oral halitosis
Halitosis term originates from the Latin "halitus" means
"breath" and the Greek "osis" means "abnormal" or
"diseased".4Breath odour can be defined as the subjective

Halitophobia

Definition
Any disagreeable odour of expired
air, regardless of origin
Lay term for halitosis
Breath malodour that can be
verified objectively
Physiologic halitosis, also termed
transient halitosis e.g. morning
breath or lifestyle malodours
Pathologic halitosis Sub-classified
into (i) oral and (ii) extra-oral
Pathologic halitosis originating
from the oral cavity - Foetor
oris/Foetor ex oris
Pathologic halitosis originating
from out with the oral cavity
Breath malodour that cannot be
verified objectively (the patient
initially thinks that they have
malodour but there is no objective
evidence of it. Patient eventually
accepts that they do not have
malodour)
Breath malodour that cannot be
verified objectively (the patient
persists in believing they have

TMU J Dent. Vol. 2; Issue 2. Apr – June 2015 | 62

Primary Halitosis7
Secondary Halitosis 7

malodour despite evidence to the
contrary (a monosymptomatic
delusional hypochondriasis)
Respiration exhaled by the lungs
Originates either in the mouth or
upper airways

It is a considerable social problem and its incidence remains
poorly documented in most countries.6 Some studies have
estimated the prevalence of halitosis to be between 22%
and 50%, others between 6% and 23%.7There are various
causes of malodour. (figure 1)

The tongue is the location of many of the organisms
implicated.8 Malodour of oral origin arises mainly from the
resident microbes on the dorsum of the tongue, and there is
a relationship between the quantity of microbes present
(biofilm amount) and the degree of odour. 5The odiferous
products that cause halitosis arise from the interaction of
microbes with specific substrates, namely the amino acids
cysteine, methionine, tryptophan, arginine and lysine that
are biotransformed into hydrogen sulfide, methylmercaptan,
indole, putrescine and cadaverine, respectively.8 These and
other amino acids can also be fermented into short-chain
organic acids (e.g. propionate and butyrate) by many of the
anaerobic species listed in Table 2. 8
Salivary mucins may also be a source of primary substrates
and microbial deglycosylation may be a step prior to full
proteolytic digestion.5 There are two theories of microbial
etiology : specific theory (that just a few single species are
etiological and capable of causing malodour; their presence
solely will explain malodour) and nonspecific theory,
which suggests that many species (most being strict
anaerobes) have the ability to bio-transform substrates into
volatile compounds or volatile sulphur compounds and that
many groups can therefore substitute for others; there is no
single causative species.8 These anaerobes produce
malodorous volatile compound (VCs),given in Table
3.5There are various main oral and extra oral causes of
halitosis which are been compiled in Table 4. 5 The
pathogenesis of oral malodour is depicted in Figure 2.5

Figure 1: Causes of Oral Malodour 5
The term oral malodour characterizes malodour that has its
origin in the oral cavity. Clinical surveys have shown that
over 90% of all breath malodour originates in the mouth 3
mainly from bacterial activities.5 It is probable that several
bacterial species (mainly Gram-negative anaerobes) are
responsible, because no single-specific species has been
associated given in Table 2. 5
Table 2: Potential micro-organisms associated with
halitosis (in alphabetical order only) 5,8
Centipeda periodontii
Eikenella corrodens
Enterobacteriaceae
Fusobacterium nucleatum nucleatum
Fusobacterium nucleatum polymorphum
Fusobacterium nucleatum vincentii
Fusobacterium periodonticum
Porphyromonas endodontalis
Porphyromonas gingivalis
Prevotella (Bacteroides) melaninogenica
Prevotella intermedia
Solobacterium moorei
Tannerella forsythensis (Bacteroides forsythus)
Treponema denticola
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Figure 2: Pathogenesis of oral malodour 5
The oral malodour can be diagnosed by two methods:
Subjective and objective analysis. The subjective include
self-examination and organoleptic rating. The other various
objective analytical measurement methods 6 are gas
chromatography, sulphide monitoring, the BANA test, and
chemical sensors have most commonly used than the other
methods such as quantifying β-galactosidase activity,
salivary incubation test, ammonia monitoring, or ninhydrin
method,9 dark field or phase contrast microscopy and
electronic nose 6.
After a positive diagnosis for oral halitosis has been made,
the treatment plan is implemented, which comprises the
elimination of the causative agent and the improvement of
the oral health status. The treatment modalities include the
following: 10,5
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1.
2.

3.

4.

5.
6.

7.

Oral hygiene instruction to reinforce brushing,
flossing technique, and denture hygiene;
Mechanical approach of scaling and root planning of
the root pockets, and tongue cleaning; Combination of
treatments will help.
Chemical approach of using a mouthwash; chewing
gums and oral deodorant (oral malodour
counteractive) 5
Dietary advice to reinforce mouth cleaning after eating
or drinking dairy products, fish, meat, garlic, onion,
coffee, alcohol and smoking;
Treatment of cause: medical help may be required to
manage the patient having systemic background.5
In recalcitrant cases, the specialist empirically may
use a 1-week course of metronidazole 200mg three
times daily.5
Regular review. Emergent treatments: Emergent
treatments include probiotics (Teughels et al, 2008,
Suzuki et al 2013, Burton et al 2005), Fusobacterium
nucleatum vaccines (Liu et al, 2009, 2010), myrsinoic
acid – a methionase inhibitor which inhibits VSC
production (Ito et al, 2010) and tea catechism which
inhibit Porphyromonas gingivalis and VSC production
(Xu et al, 2010). 5

Figure 3: Potential mechanisms by which probiotic
bacteria could affect oral health 11
Group of compounds

Probiotics

Volatile sulphur
compounds (VSCs)

Probiotics were defined by FAO/WHO (The Food
Agricultural Organization/World Health Organization) as
live microorganisms which when administered in adequate
amounts (in food or as a dietary supplement) confer a
health benefit on the host (improving microbiological
balance in intestinal tract). 10

Polyamines

Probiotic” term, as opposed to “antibiotic”, was initially
proposed by Lilley and Stillwell in 1965. First probiotic
species to be introduced in research was Lactobacillus
acidophilus by Hull et al. in 1984; followed by
Bifidobacterium bifidum by Holcombh et al. in 1991. 10
Probiotics can improve patient condition in medical
disorders such as diarrhoea, gastroenteritis, short-bowel
syndrome, and inflammatory intestinal diseases (Crohn‟s
disease and ulcerative colitis), cancer, immunodepressive
states, inadequate lactase digestion, pediatric allergies,
growth retardation, hyperlipidemia, liver diseases,
infections with Helicobacter pylori, genitourinary tract
infections, and others; all such findings have been
supported by several studies demonstrating improved
results after using probiotics. 10
Furthermore, the efficacy and safety of probiotics should be
scientifically proven. Probiotic effects are strain specific;
thus each individual bacterial strain must be tested
separately for the health benefit in question, and the effects
described for one strain cannot be directly applied to
others.11
The mechanism of action of probiotics having both
immunologic and non-immunologic benefits. It is given in
the table 5.12

Short-chain fatty acids

Indoles

Examples
Hydrogen sulphide
Methyl mercaptan
Dimethyl sulphide
Cadaverine
Putrescine
Trimethylamine
(microbial generation)
Acetic acid
Butyric acid
Propionic acid
Valeric acid
Indole
Methyl-indole (skatole)
Pyridiene

Table 3: Odiferous compounds that may cause or
contribute towards oral malodour 5
Probiotics and oral health
Currently available information on oral probiotic uses, such
as therapy for oral cavity disorders including tooth decay or
periodontal disease, is scarce. 10 Several investigators have
also suggested probiotics for oral health purposes.11 The
most commonly used probiotic bacterial strains belong to
the genera Lactobacillus and Bifidobacterium.11
Matsuoka et al. found that the administration of
Lactobacillus salivarius TI2711 (LS1) to healthy subjects
neutralized the pH of saliva and considerably decreased the
numbers of black-pigmented anaerobic rods in saliva.
Shimauchi et al. reported that probiotic L. salivarius WB21
taken orally improved the periodontal health of healthy
volunteers, particularly smokers, but not that of former
smokers or those who had never smoked, in a double-blind,
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placebo-controlled, randomized clinical trial. Taking a
tablet containing L. salivarius WB21 also reduced the
numbers of periodontal bacteria in subgingival plaque and
appeared to have beneficial effects on periodontal health.
Although periodontal diseases cause oral malodour, the
effects of probiotic bacteria on oral malodour are still
unclear. 13 Possible ways that probiotics might affect oral
health are summarized in Figure 3.11
Oral halitosis and probiotics
A diverse consortium of gram-negative and gram-positive
bacteria have been found to contribute to the problem and
by contrast, certain bacterial species that predominate in the
mouths of healthy subjects become noticeably absent in
subjects with halitosis. Current treatments focus on the use
of chemical or physical antibacterial regimes to reduce the
numbers of these bacteria. Antimicrobial treatment
indiscriminately depletes populations of both the
problematic bacteria and those bacteria that are not thought
to be implicated in halitosis, but which are likely to be
important in the maintenance of a normal oral microenvironment. The outcome of antimicrobial treatment is
inevitably only a temporary reduction in malodour, until the
halitosis-causing bacteria become re-established. 12
Preventing the re-growth of odour-causing organisms by
pre-emptive colonization of the oral cavity with
nonvirulent, commensal microorganisms seems like a
reasonable alternative.12
Recently several studies were performed to replace bacteria
responsible for halitosis with probiotics as Streptococcus
salivarius (K12), Lactobacillus salivarius or Weissella
cibaria and concluded that probiotic bacterial strains,
originally sourced from the indigenous oral microbiotas of
healthy humans, may have potential application as adjuncts
for the prevention and treatment of halitosis. The oral
administration of the probiotic lactobacilli not only seemed
to improve the physiologic halitosis, but also showed
beneficial effects on bleeding on probing from the
periodontal pockets.13

Plaquerelated
gingival
and
periodon
tal
disease

Ulcerati
on

Hyposali
vation

Wearing
dental
Applianc
es

The way forward 14
The use of probiotics in general clinical practice is not far
away. Molecular tools will continue to be used to
understand and manipulate lactic acid bacteria with a view
to producing vaccines and new and improved probiotic
products. The critical step in wider application will be to
make products available that are safe and clinically proven
in a specific formulation easily accessible to physicians,
dentists and consumers. Efforts are needed to advance the
scientific knowledge of probiotics and determine their
mechanisms of action, as well as describe when and why
they fail in certain situations.
Table 4: Oral and extra oral causes of halitosis
Tongue
biofilm
coating
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Oral
Poor hygiene,
soft diet,
appliances

and
Smoking
Gingivitis,
periodontitis,
acute
necrotising
ulcerative
gingivitis,
pericoronitis
& abscesses
Systemic
disease
(inflammator
y ⁄ infectious
disorders,
cutaneous,
gastrointestin
al and
haematologic
al disease),
malignancy,
local causes
E.g. from
drugs, Sjo¨
gren
syndrome
and
cancer
therapy

aetiology)

Poor hygiene
and
candidosis

Psychogenic
causes

Food packing
and dental
abscesses

Volatile
compounds in
breath:
Diabetes
Liver disease
Renal failure
Trimethylami
nuria

Dental
conditio
ns

Metabolic
disorders
(blood borne)

Diabetes
Liver disease
Renal failure
Trimethylami
nuria
(fish odour
syndrome)

Drugs (blood
borne)

Amphetamine
s
Chemotherap
y
Chloral
hydrate
Dimethyl
sulphoxide
Disulfiram
Nitrates and
nitrites
Depression
Hypochondria
sis
Obsessive
compulsive
disorder
Ketone bodies
etc
Hydrogen
sulphide etc
Methyl
mercaptan,
Dimethyl
sulphide etc
Trimethylami
ne

Table 5: Mechanism of action of probiotics 12

5

Extraoral
Respiratory
Bronchiectasi
system
s
(microbial
Bronchitis

Gastrointestin
al tract

Cleft palate
etc
Gastrooesophageal
reflux disease
Malignancy
Oesophageal
diverticulum

Immunologic benefits
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1. Activate local
macrophages to increase
antigen presentation to B
2. lymphocytes and increase
secretory immunoglobulin
A (IgA) production
3. both locally and

4.
5.

1.

2.

3.
Non-immunologic
Benefits

4.
5.
6.
7.
8.

systemically
Modulate cytokine
profiles
3. Induce
hyporesponsiveness to
food antigens
Digest food and compete
for nutrients with
pathogens.
Alter local pH to create an
unfavourable local
environment for
pathogens
Produce bacteriocins to
inhibit pathogens
Scavenge superoxide
radicals
Stimulate epithelial mucin
production
Enhance intestinal barrier
function
Compete for adhesion
with pathogens
Modify pathogen-derived
toxins

Conclusion

2.

3.

4.

5.

6.
7.

8.
9.

10.

The oral cavity with its diversity of microbial species has
been shown to harbour strains also distinguished as
probiotics as such. Probiotic therapy uses bacterial
interference and immunomodulation in the control of
several infectious, inflammatory, and immunologic
conditions. Further studies identifying resident probiotics in
the mouth, and their eventual effect on the oral environment
are required.
As oral halitosis is one of the major public health problems,
probiotic application in this field of research can certainly
bring decrease in various oral diseases related to halitosis
and increase the oral hygiene of the population.
But, this area of research in relation to oral health is still in
its infancy and further long term randomized controlled
studies are required before definite conclusions are drawn
regarding their effective action on oral halitosis. Based on
the currently available clinical data, it seems that dietary
probiotics do not confer a major risk for oral health.
However, the risk of transferring antibiotic resistance from
probiotics to virulent microorganisms requires more
evaluation. There is a great need to elucidate the role of the
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 and
halitosis status.
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