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ABSTRACT

Twenty-eight patients suffering from oral halitosis were subjected to this study (14 males and
14 females), their ages range between 18 to 65 years were diagnosed clinically. Ninety-five
samples were collected by sterile paper points (size 50) or sterile cotton swab and transported in
thioglycolate broth and cultured on blood agar in aerobic or anaerobic conditions for (48-72 hours),
the identification of the bacteria was carried out using morphological and cultural characteristics,
biochemical tests and antibiotics susceptibility tests. The results showed that 13 different bacterial
species isolated in this study ((Bacteriodes spp. (14 isolate), Viridans Streptococci (10 isolates),
Peptostreptococci spp. (9 isolates), Actinomyces spp. (6 isolates), Porphyromonas spp. (4 isolates),
Fusobacterium spp. (4 isolates), Veillonella spp. (4 isolates), Non.coagulase Staphylococcus (3
isolates) Prevotella spp (one isolate), Propinobacterium spp. (one isolate) Tetragenococci spp. (one
isolate), Eubacterium spp. (one isolate), and Staphylococcus aureus (one isolate). The conclusion is
the dominance of different genera and species of anaerobic bactria in cases of halitosis.

Keywords: halitosis, malodor, Bacteroides, Peptostreptococci, Actinomyces, Porphyromonos,
Fusobacterium,  Veillonella,  Prevotella,  Propinobacterium,  Eubacterium,
Staphylococcus aureus.
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INTRODUCTION

Halitosis, is a general term used to describe unpleasant breath emitted from a patients mouth
regardless of whether the odorous substances in the breath originate from oral or non-oral sources.
Although oral malodor is common and most people have some element of transient unpleasant oral
odor at some time there are no universally accepted standard criteria, objective or subjective, that
define a halitosis patient. According to the American Dental Association, 50% of the adult
population have suffered from an occasional oral malodor disorder, while 25% appear to have a
chronic problem ((Porter and Scully, 2006; Cortelli et al., 2008; Settineri et al., 2010).

The most popularly accepted theory on bad breath is that volatile sulphur compounds (VSCs),
hydrogen sulfide and methyl mercaptan are the main components of oral malodor originating from
the mouth. Hydrogen sulfide is produced from the dorsum of the tongue, while methyl mercaptan
and dimethyl disulfide are produced in periodontal disease sites.

Cysteine and methionine are the sulfur-containing amino acids that serve as substrates for
VSC-producing bacteria and are catabolized to volatile gasses, mainly hydrogen sulfide and methyl
mercaptan (Young et al., 2001 ; Oeding, 2005).

The source of oral malodor is located in the oral cavity in up to 90% of people and only a
small percentage of cases may be due to non-oral causes.

Salivary hypofunction deminishes the self-cleansing action of the oral cavity, and lower levels
overnight frequently result in "morning breath". When saliva evaporates, non sulfur-containing
gases (eg, cadaverine, putrescine, butyric, indole) can be released in addition to the VSCs,
contributing to halitosis in the patient with salivary hypofunction.

Sources of necrosis or hemorrhage in the oral cavity (dentoalveolar infections, periodontal
diseases, oral cancers) produce foul odors. Although dental caries does not produce bad breath, it
creates food traps as do overhanging, subgingival, and open restorations. Similarly, poor
maintenance and overnight use of dental prostheses can produce malodors as a result of poor
hygiene or decreased nighttime salivary flow. Although most types of gingivitis and periodontitis
can give rise to malodor, acute necrotizing ulcerative gingivitis (Vincent’s disease, trench mouth)
causes the most notable halitosis (Silverman et al., 2001; Porter and C Scully, 2006 ; Cortelli et al.,
2008; Crispan Scully, 2010).

Several systemic diseases also produce halitosis. Respiratory infections involving gram-
negative anaerobic bacteria, tuberculosis, pneumonia, and obstructions (foreign bodies), tumors
(lung cancer), and the production of pus (empyema, bronchiectasis) can all contribute to the
emission of foul odors from the nasal cavity. In diabetic keto-acidosis, (and some diet e.g. alcohol,
high fat, garlic), the circulatory system carries their metabolites through the lungs, and they are
expired, resulting in halitosis, individuals with gastrointestinal diseases suffer from halitosis.
Hepatic and renal failure, leukemias and other blood dyscrasias, and trimethylaminuria produce
malodors as well (Oeding, 2005).

There are several physiological factors which predisposes toward bad breath:-stress,
menstruation, certain foods (for example, garlic, onion, alcohol) trimethylaminuria (fish odor
syndrome), Ovulation in women has been associated with halitosis and is due to the oral tissues that
are renewed frequently caused by a rise in estrogen (Eli et al., 2001).

Medications and chemotherapy can directly affect the oral cavity, resulting in halitosis. The
most common medications associated with halitosis are those that inhibit salivary output include
analgesics, anticholinergics, antidepressants, antihypertensives, sychotherapeutic, and others. Other
medications can produce an odor in the body and can also distort the taste and smell. These include
antimicrobial agents, antirheumatic, antihypertensive, and psychopharmaco logical drugs
(Field and Longman, 2005).

The two primary methods used for the clinical analysis of oral malodor are organoleptic
measurement and instrumental analysis (Tanaka et al., 2004), other methods like salivary
incubation test, ammonia concentration, Ninhydrin method and Broad-range PCR method also
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important because non cultivable bacterial species are more numerous than cultivable bacterial
species.

Anaerobic bacteria are responsible for the foul odor, although there is a general consensus
that Gram-negative oral micro-organisms are responsible for most cases of oral malodor , the actual
species responsible for malodor production are not known. Thus, it appears that it is the metabolic
activity of the mixed microbiota rather than the bacterial load, or genus types present, that most
contributes to oral malodor (Hartley et al.,1996 ; Goldberg et al., 1997; Wray et al., 2003).

MATERIALS AND METHODS

The study was performed on 28 adult patients (14 male and14 female), their ages between 18
to 65 years, who attended the Dental educational hospital, oral diagnosis sector, college of
dentistry at Mosul University. All the patients suffered from halitosis.

Patients who received antibiotic during last two weeks, ate any meal that generates strong
odors on the previous day or in the morning of the test, smoked within an hour before test, chewed
gum, wore scented personal-care products, brushed or rinsed with strong odorous compounds, were
excluded. Dental examination was performed on the dental chair at oral diagnosis sector under
artificial light. Different clinical variables were used and collected by same examiner.

When careful clinical examination was ended, the examiner had to prospect the origin of
halitosis; deep pockets, heavy calculus, large destructive carious tooth, and retained root. After
isolation with cotton rolls, single sterile point size 50 (Vevey Suisse, Swizerland) was inserted for
30 seconds in the prospected site by using sterile tweezzers and placed immediately in sterile
screw-capped vials containing (4) ml of thioglycolate broth as reducing transport medium for
anaerobic bacteria. The tongue had to be scraped several times with sterile tongue scraper (Trisa,
Swizerland). This scraping produces thick brown fluids. Another sterile point size 50 was inserted
for 30 seconds in this brown fluids and by using sterile tweezzers, and was placed immediately in
another sterile screw-capped vials containing (4) ml of thioglycolate broth. This means that we had
two vials for each patient but in case of good oral hygiene (healthy gingivae and sound teeth), only
one vial containing sample from tongue scrapings. In a sterile hood, each screw-capped vial of
thioglycolate broth was inoculated using sterile cotton swap then this swab was spread on two
freshly prepared blood agar plates using streaking method (one for aerobic and another for
anaerobic). Blood agar plates were incubated anaerobically using anaerobic jar with gas generating
system for 48-72 hours at 37 C. The other blood agar plates incubated directly in the same incubator
for 48-72 hours at 37 C (Summanen, 1999). Colonies of different characteristics were isolated and
idenified using various methods.ldentification in this study was carried out according to Bergey s
manual of determinative bacteriology..(Holdman et al., 1984; Forbes et al., 2007; Al-Rassam and
Shareef, 2006; Al-Ubaidy and Shareef, 2008). Gram stain is an important rapid tool for
diagnosis.Detection of fluorescence under long wave UV light(360nm) is a useful tool for rapid
presumptive identification of some anaerobic bacteria. Detection of Capsule, Cytochome oxidase
Test, Catalase Test, Optochin Test, Growth on Mitis Salivaris Agar(MSA). Antibiotics Sensitivity
Tests by Kirby-Bauer method modified and recommended by Wolrd Health Organization (WHO)
was used, and the sensitivity against Vancomycin, Kanamycin, Colistin, Optochin, Metronidazole
and Penicillin was carried out.

RESULTS
The samples in this study consisted of twenty-eight subjects who suffered from oral halitosis.
They attended the College of Dentistry at Mosul University asking for diagnosis and treatment.
The sample consisted of 14 males and 14 females, their ages ranged between 18 to 65 years.
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Table 1: Age and gender distribution

Gender N Age Mean(years) | Minimum age | Maximum Std. Std. error of
Age Deviation mean
Male 14 31.0714 19.00 56.00 12.74281 3.40566
Female 14 37.2143 18.00 65.00 15.42814 4.12334
Total 28 34.1429 18.00 65.00 14.23276 2.68974

Fifty nine bacterial samples (within 14 different bacterial species) from 28 patients suffered

from halitosis were isolated (Table 2).

Table 2: Microscopical and Macroscopical Characteristics of the Isolated Bacteria

Organism No. of Gram stain Colonial appearance
isolates
Bacteriodes species i ; _
1 13 Gram negative pleomorphic rods Sray Wh'te‘ circular,convex,non
emolytic
Viridans Streptococci Gram positive cocci arranged in | On M-S-A appear small blue
2 10 chains or pairs andcan grow in M- | colonies but on blood agar were
S-A non-hemolytic
3 Peptostreptococci species 9 Gram positive large  cocci | Gray-white, opaque colonies with
arranged in chains fetid odor
Actinomyces species Gram-positive coccobacilli and .
4 6 beaded filamentous rods Small, convex gray —white colony
s Porphyromonas species A Gram —positive coccobacilli Dark brown to black and compared
P to Prevotella were more mucoid
6 Fusobacterium speices 4 Gram- negative,pale-staining,long | Gray-white colonies fluoresces
spindle with pointed ends under UV light (hemolytic or non)
Veillonella species Gram-negative small cocci Small,  transparent,grayish-white
7 4 smooth colonies fluoresces under
UV light
. Strongly Gram-positive cocci Round, smooth, raised, and
Coagulase-negative o "
8 3 arranged in irregular clusters glisting grey to deep golden yellow
Staphylococcus .
colonies
Gram-negative short rods or Small, dark black, smooth, shiny
9 Prevotella species 1 coccobacilli colonies fluoresce brick red under
UV light
10 | Propinobacterium Species 1 Pleomorphic, anaerobic Gram- Circular, entire, convex, glisting
P P positive rods and opaque colonies
. . Gram —positive spherical tetrads Smooth, entire, white, convex
11 | Tetragenococci Species 1 ! ' '
colonies
12 | Eubacterium species | Uniform or pleomorphic,Gram- Circular,entire,low
P positive rods convex,white,smooth colonies
13 | staphylococcus aureus 1 Strongly _Grgm-posmve cocci _Grey _to white colonies on primary
arranged in irregular clusters isolation
Total 58
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Table 3: Antibiotic sensitivity tests for identification of isolated bacteria

Organism Vancomycin | Kanamycin | Colistin Optochin | Metronidazole | Penicillin
30 pg 30 ug 10 g 30 ug SHg 10 pg
Bacteriodes species
1 R R R | ... S R
Viridans
2 Streptococci R S
3 Peptpstreptococm S S R
species
Actinomyces
4 . R | ...
speciesc
Porphyromonos
5 | species S R R S
6 Fus_obacterlum R s s | s
speices
Veillonella
7 | species R S S
Coagulase-
8 | negative | .| e e
Staphylococcus
9 | Prevotella species R R s | . S
Propinobacterium
10 S O R
Species
11 | etragenococc S |
Species
12 Eubacterium
species | | e e e e
13 Staphylococcus
aureus T e

S=microorganism was sensitive to the antibiotic, R=microorganism was resistant to the antibiotic
.... =the antibiotic test was not necessary

DISCUSSION

Bad breath can be a crippling social problem, and standard dental treatments and mouthwashes
often recommended provide only temporary relief. Halitosis differs from the temporary mouth
odors caused by certain foods or drinks: persistent malodor is primarily the result of microbial
metabolism.

The mouth is a home to hundreds of bacterial species that, as a result of protein digestion,
produce several fetid substances. The role of volatile sulfur compound (VSC)-producing bacteria
colonizing the oral tissues has been implicated as a main cause for halitosis (Yosef et al., 2006).
Oral malodor has a complex etiology with extrinsic and intrinsic pathways. Extrinsic causes include
tobacco, alcohol and certain foods such as onions, garlic and certain spices. Substances absorbed
into the circulatory system may be released in pulmonary air or saliva as volatile odoriferous
compounds derived from foods. Extrinsic causes of oral malodor are best controlled by eliminating
the intake of offensive substances. Intrinsic causes of bad breath are oral and systemic in origin. In
general, roughly 10 percent of these cases are of systemic origin; approximately 90 percent of the
cases are of intraoral origin (Dowell and Kassebaum, 1993).
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Although the microbiology of the human oral cavity has been investigated thoroughly, the oral
microflora remains incompletely characterized. Most studies focused on cultivable microorganisms,
which constituted only 1 to 10 percent of all microbial species (Al-Rassam and Shareef, 2006; Al-
Ubaidy and Sharif, 2008). Consequently, these studies have been biased toward "what grows" and
have ignored "what does not grow" (Kazor et al., 2003).

From 28 patients suffering from oral halitosis, onlyl4 bacterial species were isolated and
identified. These cultivable species included gram-positive and gram-negative, aerobic and
anaerobic, frequent and rare bacteria. The non- cultivable species need more complex methods to
isolate as BANA assay and PCR method. However, no obvious association exists between oral
malodor and any specific bacterial infection, suggesting that halitosis reflects complex interactions
between several oral bacterial species. These bacterial interactions are most likely to occur in the
gingival crevices and periodontal pockets, but oral malodor can also arise from the posterior dorsal
tongue (and this explains why oral malodor may sometimes occur in people with good oral hygiene)
(Porter and Scully, 2006).

It had been shown that a variety of gram negative and a few gram positive bacteria that are
usually retained in periodontal pockets or on the dorsum of the tongue, produce H2S and CH3SH, In
99% of cases those responsible for this symptom in the oral cavity are gram-negative anaerobic
bacteria which generate sulfur compounds (methyl mercaptan and hydrogen sulphate) and some
volatile fatty acids which also have an unpleasant smell. (Young et al., 2001; Salvador, 2001).

The oral microbes most likely to cause the oral malodour are gram negative bacteria and
include Prevotella  melaninogenica, Treponema denticola, Porphyromonas gingivalis, P.
endodontalis, Prevotella intermedia, Bacteroides loescheii, Enterobacteriaceae, Tannerella
forsythensis (Bacteroides forsythus), Centipeda periodontii, Eikenella corrodens, Fusobacterium
nucleatum vincentii, F. nucleatum nucleatum, F. nucleatum polymorphum, F. eriodonticum,
Veillonella species, Actinomyces species and Streptococcus species (Porter and Scully, 2006)
(Cortelli et al., 2008).

The tongue is a major site of oral malodor production while periodontal disease and other
factors seem to be only a fraction of the overall problem. The papillary structure of the dorsum
represents a unique ecological niche in the oral cavity, offering a large surface area that favors the
accumulation of oral debris and microorganisms. Although the bacteria of the tongue have been
implicated as a major source of odor production in subjects with halitosis, the bacterial composition
of the tongue is still not well characterized and due to its complexity, the characteristics of tongue
biofilm microflora and its relationship with oral malodour remain unclear (Cortelli et al., 2008).

We suggest identification of microorganisms responsible for oral halitosis by using
Polymerization Chain Reactions (PCR) since the majority of these microorganisms are non-
cultivable.
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