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Periodontal Disease and Microbes
Aggregatibacter actinomycetemcomitans and Periodontal Disease
Aggregatibacter actinomycetemcomitans is a gram-negative, rod-shaped bacterium implicated in several periodontal
diseases (the diseases of gums and bones surrounding the teeth). It is a capnophilic (can survive even in a high
concentration of carbon dioxide), saccharolytic (breaks down sugar molecules), non-motile, facultative anaerobic (can live
in both the presence and absence of oxygen) pathogen. [1]
Aggregatibacter actinomycetemcomitans is the most frequent cause of localized aggressive periodontitis (a severe
infection of periodontium – the tissue surrounding the teeth) with a prevalence rate of 90%. It also often occurs in other
periodontal diseases like chronic periodontitis and might also be implicated in destructive periodontal disease.[2] This
bacterium has been isolated from cases of necrotizing ulcerative gingivitis, and prepubertal periodontitis. Less frequently,
it occurs in adult forms of periodontitis.[1]

Aggregatibacter actinomycetemcomitans forming alliances

to antibiotics.[3] Aggregatibacter actinomycetemcomitans has a synergistic relationship with Streptococcus epidermidis
(a type of bacteria naturally found on the skin) and
are frequently involved in many dental and systemic infections, causing pericarditis and infection of surgical implants like
infections by these organisms are more severe and harder to treat.

Link to Systemic Diseases
Aggregatibacter actinomycetemcomitans has the ability to disseminate from the oral cavity to the whole body. It is one
of the microbes in the HACEK group (a group of bacteria that colonize the oropharynx and can disseminate to cause to
infective endocarditis – the infection of the heart tissue).
It is also implicated in other non-oral infections like lung infections, pericarditis, necrotizing pneumonia, and urinary tract
infections (UTIs). [1]
Aggregatibacter actinomycetemcomitans causes immunological changes in the body and may cause rheumatoid arthritis. [4]

1. Taylor, L. S., & Selwyn, D. R. L. (2012). Aggregatibacter actinomycetemcomitans (Actinobacillus actinomycetemcomitans).
2. Raja, M., Ummer, F., & Dhivakar, C. P. (2014). Aggregatibacter actinomycetemcomitans - a tooth killer?. Journal of clinical and diagnostic research: JCDR, 8(8), ZE13–ZE16. https://doi.org/10.7860/
JCDR/2014/9845.4766
pathogenic fungi in household dishwashers. Frontiers in microbiology, 9, 21.
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Periodontal Disease and Microbes
Tannerella forsythia and Periodontal Disease
Tannerella
involved in periodontal diseases (the area surrounding the teeth) and is a part of the red complex of periodontal
pathogens. [1]
The presence of this bacterium in the periodontal space (area surrounding teeth) increases the risk of developing
periodontitis. It has been found to be involved in the severe infection of the periodontium (the structures that hold teeth
in their place). Additionally, studies have shown that obese individuals are at a higher risk of T. forsythia overgrowth. These
bacteria are commonly present in the periodontal plaque.

Tannerella forsythia forming alliances
as dental plaque (comprised of bacteria and sticky material). Tannerella forsythia has a synergistic relationship with
Fusobacterium nucleatum (another oral bacterium). F. nucleatum acts as a friendly bridge bacterium and promotes dental
plaque formation thus helping further the disease process.[2]
diseased state, it becomes pathogenic, causing chronic periodontitis involving T. forsythia.

Link to Systemic Diseases
The pathogens involved in periodontal disease can escape and enter the central blood circulation and cause diseases.
Tannerella forsythia is directly linked to the development of other systemic diseases, with atherosclerosis (plague forming
inside blood vessels) being the most prominent one.[3]

Disease.
model. Infection and immunit.

Fusobacterium nucleatum and tannerella forsythia induce synergistic alveolar bone loss in a mouse periodontitis
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Periodontal Disease and Microbes
Fusobacterium nucleatum and Periodontal Disease
against us by becoming pathogenic (disease-causing). Fusobacterium nucleatum is one of them.
F. Nucleatum, an anaerobic (lives without oxygen), gram-negative, rod-shaped bacterium is normally found in the oral
cavity and gastrointestinal tract of humans. It is often the causative agent of many periodontal diseases.
Oral cavity diseases caused by F. nucleatum
periodontitis, pulp necrosis, etc.
The disease occurs when the number of bacteria exceeds a certain threshold. Major risk factors that cause an increase in
the number of bacteria include smoking and type 2 diabetes mellitus.[1]

Fusobacterium nucleatum forming alliance with other bacteria
F. nucleatum is involved in structural and
Due to its elongated structure, other pathogens align themselves along its surface and form a strong, organized formation
periodontal diseases.
Fusobacterium nucleatum
Aggregatibacter actinomycetemcomitans, Porphyromonas
gingivalis, Streptococcus mutans, Streptococcus sanguinis Candida albicans.[2]

Link to Systemic Diseases
F. nucleatum is also involved in many systemic diseases. The important ones are listed below.
Gastrointestinal disorders:
Head and neck: Acute and chronic mastoiditis, chronic sinusitis, tonsillitis, retropharyngeal abscess, peritonsillar abscess,
Lemierre’s syndrome, and postanginal cervical lymphadenitis.
Adverse pregnancy outcomes: Preterm birth, neonatal sepsis, stillbirth, preeclampsia, chorioamnionitis.
Cardiovascular: Cerebral aneurysm, and atherosclerotic plaques.
Others: Alzheimer’s disease, rheumatoid arthritis; infection of lungs, brain, joints, bones, abdomen, pelvis and blood.[1]

Fusobacterium nucleatum: a commensal-turned pathogen. Current opinion in microbiology, 23, 141–147. https://doi.org/10.1016/j.mib.2014.11.013
Fusobacterium nucleatum - symbiont, opportunist and oncobacterium. Nature reviews. Microbiology, 17(3), 156–166. https://doi.org/10.1038/s41579-018-0129-6
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Periodontal Disease and Microbes
Peptostreptococcus micros and Periodontal Disease
Periodontal disease is an infections of the periodontal space (the area surrounding teeth) caused by bacteria. The oral
some of these micro-organisms are opportunistic bacteria (which means they take advantage of the situation and cause
disease upon chance), such as Peptostreptococcus micros, present in the dental plaque.
Peptostreptococcus micros are anaerobic (do not require oxygen for growth), gram-positive, non-spore-forming, cocci,
and non-motile bacteria. These are a member of the orange complex.[1]
Periodontal disease is common. People with periodontal disease such as advanced periodontitis (infection of the gums),
early-onset periodontitis, and juvenile periodontitis were found to have high levels of Peptostreptococcus micros in
their dental plaque samples. Studies also report this bacterium’s involvement in other oral diseases such as peritonsillar
infections and endodontic lesions.[2]

Peptostreptococcus micros forming alliances

teeth and gums. Peptostreptococcus micros
like F. nucleatum and P. Gingivalis
F. nucleatum, whereas the company of P. Gingivalis had minimal effect.[3]
The synergy between P. Micros and F. Nucleatum

Link to Systemic Diseases
These bacteria can enter circulation and colonize other parts of the body. Research studies have found a notably high
level of P. micros in the abscesses linked to mixed anaerobic infections from the samples isolated from the body. It also
endocarditis (infection of the heart), cerebral and polymicrobial
[1]
pulmonary abscesses, and female genital tract infections.

2. Bas h. A. Kremer,l *John T. Magee,’ Philip j. Van Dalen,’ and t. J. Martijn van Steenbergen, Characterization of Smooth and Rough Morphotypes of Peptostreptococcus micros.
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Periodontal Disease and Microbes
Eikenella corrodens and Periodontal Disease
the mouth. The majority of these bacteria are non-pathogenic but can cause diseases under certain conditions. Studies
important to visit your dentist more frequently after this age.
Periodontal disease is primarily caused by gram-negative bacteria present in the dental plaque. Linked to progressive
periodontitis, Eikenella Corrodens is one of them. It is an opportunistic (cause diseases by taking advantage of certain
host situations such as poor hygiene and low immunity), gram-negative, facultative (has an ability to grow with or without
oxygen), non-motile, and rod-shaped bacterium [1] found in the subgingival plaque (plaque present just around and under
the margins of gums) of both healthy and diseased individuals.

Eikenella corrodens forming alliances
buildup of plaque results in diseases.
Eikenella Corrodens
of autoinducer-2 (signalling molecules secreted by certain bacteria as a mode of communication). [2] Therefore, the
presence of other bacteria can help Eikenella corrodens

Link to Systemic Diseases
Eikenella corrodens belongs to the “HAECK” group of bacteria, which are anaerobic, fastidious (capable of growing only
endocarditis. The commonly targeted area by
E. Corrodens is the head and neck region, as the bacteria reside in the oropharynx region. It also causes infection of the
lacrimal duct (tear duct), skin, bone, brain, and cervix. [1] Some studies indicate that E. Corrodens can colonize the urinary
tract resulting in a urinary tract infection (UTIs). The likelihood of an infection is doubled if certain risk factors are present, [4]
such as poor hygiene and low immunity.

1. Paul, K., & Patel, S. S. (2001, July 1). Eikenella corrodens infections in children and adolescents: Case reports and review of the literature.
Eikenella

corrodens. Journal of bioscience and bioengineering.
3. B; D. E. R. S. M. N. (n.d.). Treatment of Eikenella corrodens And ACTINOMYCES odontolyticus foot abscess in a penicillin-allergic patient.
Eikenella corrodens. Journal of clinical microbiology.
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Periodontal Disease and Microbes
Capnocytophaga spp. and Periodontal Disease
Capnocytophaga is a well-known pathogen notorious for its ability to cause periodontal disease in the human oral cavity.
It is a micro-aerophilic (requiring environments with lower levels of oxygen), gram-negative, rod-shaped, opportunistic
pathogen (usually harmless but causes diseases under certain host conditions such as poor hygiene practices and low
Capnocytophaga have been
reported, namely C. Sputigena, C. ochracea, and C. Gingivalis. [1]
Studies show that C. ochracea is commonly responsible for juvenile periodontitis and adult periodontal disease.
Furthermore, these bacteria can damage the immunoglobulins (antibodies, a part of our body defence system in the oral
cavity) by their action on the alveolar bone and releasing certain compounds.

Capnocytophaga spp. forming alliances
structures protect them from anti-biotics and other immune responses, making them hard to treat and remove.
Capnocytophaga spp. are found in the dental plaque of both humans and animals.
One bacterium, in particular, F. nucleatum

C. ochracae. [2]

Link to Systemic Diseases
The occurrence of infections caused by Capnocytophaga spp. is rare. However, when present, the infections caused by
them are severe. These bacteria primarily target immuno-compromised patients such as those on immunosuppressant
drugs, cancer chemotherapy, or having an organ transplant, or diabetics etc., and cause diseases like endocarditis (heart
infections), lung infections, keratitis (infection of the eye), and bone infections. [1]
Capnocytophaga Canimorsus, another member of this group of bacteria, is widely known to be transmitted into the
human body via dog bites. People who often drink or have undergone a splenectomy (removal of spleen – the spleen is
an important part of our immune system) are at an increased risk. [3]

Fusobacterium nucleatum and Capnocytophaga

ochracea.

Capnocytophaga canimorsus infections. Emerging infectious diseases.
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Periodontal Disease and Microbes
Treponema denticola and Periodontal Disease

However, gram-negative bacteria are more commonly associated with periodontal diseases.
Treponema denticola is a gram-negative, motile and anaerobic (does not require oxygen for its growth) bacterium
primarily known for causing diseases of the periodontal space (the area surrounding teeth). The optimal temperature for
its growth is 32°C- 40°C and can survive in slightly acidic and basic conditions which means it can be quite resistant. It
belongs to the genus Treponema which includes other bacteria of its family namely Treponema pallidum and Treponema
caratum.
These bacteria are associated with numerous oral diseases such as necrotizing ulcerative gingivitis, acute periodontitis,
and early-onset periodontitis. Treponema denticola attaches itself to tissue surrounding and supporting teeth where it
releases factors that enhance its disease causing ability. [1]

Treponema denticola forming alliances
such as P. gingivalis, T. Forsythia, and T. Denticola (most common anaerobes found in the dental plaque) with sticky
material, which helps in their adhesion. Accumulation of this dental plaque results in diseases of the periodontal space.
Treponema denticola

P. gingivalis. Numerous studies were conducted to
T. Denticola was enhanced by P. Gingivalis. [2] So
when allowed to overgrow, the coexistence of these bacteria can be dangerous.

Link to Systemic Diseases
Even though Treponema denticola is an oral pathogen, it can cause systemic infections throughout the body.
A recent research study suggests that T. denticola aids in disseminating endodontic infections into different body organs.
The dissemination is due to the bacteria’s ability to penetrate the body tissues.[3]

1. MN; S. (n.d.). Role of
Porphyromonas gingivalis

Treponema denticola Motility in Synergistic

3. Foschi, F., Izard, J., Sasaki, H., Sambri, V., Prati, C., Müller, R., & Stashenko, P. (2006, August). Treponema denticola in disseminating endodontic infections.

Get more answers.

www.MicroGenDX.com | info@microgendx.com | 855.208.0019

7

Periodontal Disease and Microbes
Prevotella intermedia and Periodontal Disease
Periodontal diseases (diseases of the gums and mouth) are caused by the invasion of oral epithelial cells by pathogens
residing in the oral cavity. The risk associated with periodontal disease is important to know about as it can lead to other
systemic diseases. Around 50% of adults aged 35–40 have periodontal diseases. The risk of developing infections of the
visits to the dentist, should be maintained to avoid the development and progression of diseases associated with the
periodontal space.
Prevotella intermedia is a gram-negative, obligate anaerobe (cannot survive in the presence of oxygen), rod-shaped,
opportunistic (takes advantage of the host low immune situations and causes disease), and black-pigmented bacterium
associated with periodontal diseases [1]. Bacteria with negative gram stains are a common cause of periodontal diseases.
It is associated with chronic periodontitis, early-onset periodontitis, and acute necrotizing ulcerative gingivitis.[1]
Furthermore, studies indicate that P. intermedia may play a role in pregnancy gingivitis.

Prevotella intermedia forming alliances
of numerous bacterial species that attach themselves to the tissues, and this structure protects bacteria against immune
responses and anti-biotics.
P. intermedia is enhanced in the presence of F. nucleatum as they support each
other.

[2]

Link to Systemic Diseases
The majority of oral pathogens are associated with systemic diseases as these pathogens can enter the general blood
circulation. In the case of Prevotella intermedia, studies indicate that patients with gout have relatively higher levels of
P. intermedia in their saliva compared to healthy individuals. [3]
P. intermedia because of gout
put the patient at a higher risk of periodontitis and other oral diseases.

[3]

1. Dorn, B. R., Leung, K. L., & Progulske-Fox, A. (1998, December). Invasion of human oral epithelial cells By Prevotella intermedia. Infection and immunity.
Fusobacterium nucleatum and Prevotella species.
patients.

Prevotella intermedia in gout
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Periodontal Disease and Microbes
Porphyromonas gingivalis and Periodontal Disease
habitat of around 700 different species of bacteria. Out of these 700, many are opportunistic (can turn pathogenic when
conditions are suitable, such as low host immunity) and can cause disease. The majority of periodontal diseases are due
to the bacteria of the natural oral biome becoming destructive. If the disease is not treated during the initial stages, it can
form dental pockets and result in tooth loss.
Porphyromonas gingivalis is an anaerobic (does not require oxygen for survival), gram-negative, and opportunistic
bacterium.[1] It is known as the periodontopathogen associated with severe periodontitis and is part of the red-complex
bacteria (a group pf bacteria causing severe disease).
These bacteria are linked to gingivitis, adult periodontitis, chronic periodontitis, and aggressive periodontitis. Poor
[1]

Porphyromonas gingivalis forming alliances
periodontal diseases.
P. gingivalis
T. denticola. The presence of subgingival polymicrobial
P. gingivalis and T. denticola
plaque and cooperation between bacteria causes the disease progression.[2]

Link to Systemic Diseases
During brushing teeth or chewing, Porphyromonas gingivalis can pass to the blood circulation from the oral cavity. Studies
show that P. gingivalis can reside in some other organs as well, in addition to the oral cavity.
P. gingivalis is connected to multiple systemic diseases. A link between heart diseases and P. Gingivalis has been
established as the oral pathogen can permeate the coronary vessels (blood vessels in the heart). Furthermore, the bacteria
were also found in the atherosclerotic plaque.
The correlation between P. Gingivalis and other systemic diseases like diabetes mellitus, rheumatoid arthritis is also found.[3]

1. Mysak, J., Podzimek, S., Sommerova, P., Lyuya-Mi, Y., Bartova, J., Janatova, T., Prochazkova, J., & Duskova, J. (2014, March 25). Porphyromonas gingivalis: Major PERIODONTOPATHIC Pathogen
Overview. Journal of Immunology Research.
ONE.

Porphyromonas gingivalis And Treponema denticola Synergistic Polymicrobial BIOFILM DEVELOPMENT. PLOS
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Periodontal Disease and Microbes
Eubacterium nodatum and Periodontal Disease
Periodontal disease affects gums and bone, the tissues surrounding and supporting the teeth. It is primarily caused by
the accumulation of dental plaque in the space around the teeth and gums due to poor hygiene practices, and certain
other factors such as genes, environment, and smoking also contribute. The most common form of periodontal disease is
chronic periodontitis, which persists for a long time and affects the supporting tissues of the teeth, ultimately leading to
tooth loss if left untreated.
Eubacterium nodatum is a gram-positive, anaerobic (does not grow in the presence of oxygen), and non-motile bacterium,
found in abundance in samples isolated from patients with chronic periodontitis. All species in the Eubacterium group,
like E. nodatum, E. timidum, E. brachy, are associated with periodontal disease. It is a part of a group of bacteria, called
the orange complex, which acts as a bridge to let more harmful bacteria colonize the oral cavity and cause periodontal
disease. This means infection with E. nodatum can lead to an even more severe disease if not treated. Although grampositive bacteria are less likely to cause periodontitis but when they do, they can cause just as severe a disease. [1]

Eubacterium nodatum forming alliances
diseases. Plaque buildup is a major cause of periodontitis.
A research study indicated synergy between E. nodatum and T. denticola. E. nodatum played a role in enhancing the
growth of T. denticola by producing a heat-resistant and low molecular weight growth factor. [2] E. nodatum can thus
facilitate other bacteria as well, to grow and cause disease.

Link to Systemic Diseases
Apart from being involved in the pathogenesis of periodontitis, E. nodatum has been isolated from the samples taken
from other parts of the body as well.

Eubacterium nodatum, Eubacterium timidum, Eubacterium brachy, and Other Asaccharolytic

Eubacteria.

Treponema denticola by periodontal microorganisms.
Eubacterium Nodatum mimics Actinomyces in intrauterine device-associated infections and other settings within the female genital tract. /.
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Periodontal Disease and Microbes
Campylobacter rectus and Periodontal Disease
Periodontal disease is a term used to describe the chronic destruction of the gingiva and supporting tissues of the teeth.
immune responses. Dental plaque is considered a serious contributor to the pathogenesis of periodontal diseases.
make the oral cavity their home is non-pathogenic but can cause diseases under favourable conditions. Such bacteria are
known as opportunistic bacteria.
Campylobacter rectus is an exclusively oral gram-negative, facultative anaerobic (can grow with and without oxygen),
motile, and pathogenic bacteria that typically appears as comma or S-shaped and plays a role in human periodontitis.[1]
Research studies indicate that higher levels of C. rectus were found in those who smoke compared to those who do not.
It is a dominant bacterium in aggressive periodontitis and chronic periodontitis along with other bacteria like P. gingivalis
and P. intermedia.

Campylobacter rectus forming alliances
naturally. Its excessive buildup is associated with two diseases (periodontal diseases and dental caries).
Porphyromonas gingivalis belongs to the red-complex bacteria and works in synergy with C. rectus. It is noted that the
C. rectus is enhanced in the presence of P. gingivalis.[2]

Link to Systemic Diseases
These bacteria can travel from the mouth to throat and other organs of the body where they reside, grow and
cause systemic infections. Extra-oral infections from Campylobacter rectus have been reported, including sacroiliitis
buttock pain with tenderness can also be experienced.[3]
Campylobacter rectus can also reside in the lungs, where it causes lung abscesses. It produces a cavity in the lower lung,
which results in an abscess [4]. These bacteria are also implicated in bacteremia (presence of bacteria in the bloodstream).
Some studies have also found an association between the systemic infection by C. rectus and pre-term births and low birth
weight babies.

cytokine production by HUMAN MONOCYTES. Cytokine.

Porphyromonas gingivalis antagonises campylobacter Rectus Induced

3. Harvey, P., Bayardelle, P., Bélanger, R., & Fortin, L. (1994, May). Sacroiliitis and SEPTICEMIA caused by campylobacter RECTUS And ACTINOMYCES ODONTOLYTICUS. The Canadian journal of
infectious diseases = Journal canadien des maladies infectieuses.
4. Zhu, X., Yu, S., Kang, Q., Qiu, Y., Tian, M., & Cao, E. (2021, July 28). Campylobacter rectus infection leads to lung ABSCESS: IDR. Infection and Drug Resistance.
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Periodontal Disease and Microbes
Streptococcus mutans and Periodontal Disease
The oral cavity in humans houses around 700 different types of micro-organisms, out of which some can become
pathogenic and cause disease if given favorable conditions such as poor oral hygiene. These bacteria are known as
opportunistic bacteria. Streptococcus mutans is one of them.

periodontal disease. If left untreated, periodontal disease can eventually lead to dental pockets and tooth loss.
Streptococcus mutans is a gram-positive, facultative anaerobic (can grow with or without oxygen) bacterium that plays a
(table sugar) into lactic acid, and the acidic environment aids in the decay of tooth enamel.[1] In many severe forms of
periodontitis, elevated counts of Streptococcus mutans are found colonizing the oral cavity. It is associated with chronic

Campylobacter rectus forming alliances
Sometimes, bacteria form clusters, embedded in a sticky material, that adheres to different tissues in the body. These
survival by imparting greater resistance against the immune system of the body and antibiotics. They also obtain nutrients
According to studies, a synergistic interaction exists between Streptococcus mutans and the fungus Candida Albicans
[2]

Link to Systemic Diseases
Streptococcus mutans is a part of the “viridans group” of streptococci which is considered an important cause of
periodontitis. However, it also has a strong association with infective endocarditis (bacterial colonization of the heart’s inner
wall known as endocardium). Infective endocarditis is one of the leading causes of life-threatening cardiac conditions,
which can become fatal if left untreated.[3]

1. Metwalli, K. H., Khan, S. A., Krom, B. P., & Jabra-Rizk, M. A. (n.d.). Streptococcus mutans, Candida albicans, and the human mouth: A sticky situation.
Candida albicans and Streptococcus mutans: a potential synergistic alliance to cause virulent tooth decay in children
endocarditis caused by Streptococcus mutans. British heart journal.
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Periodontal Disease and Microbes
Selenomonas noxia and Periodontal Disease
teeth. According to the National Centre of biotechnology and information, USA, around 20-50% of the world’s population
suffers from periodontal diseases. The primary cause is a bacterial overgrowth, often manifesting as plaque or calculus.
Poor hygiene practices are the main cause of plaque build-up, which leads to a cascade of events, eventually resulting in
teeth loss if left untreated. Additionally, environmental factors, genetics, and smoking habits can also play a role.
is reversible with treatment. However, if ignored, gingivitis can worsen and progress to advanced stages of periodontal
Selenomonas noxia is a gram-negative, anaerobic (does not require oxygen for its growth) bacterium associated with
periodontal disease. It has been isolated from samples obtained from patients suffering from chronic and aggressive
[1]
In addition to periodontitis, it is also a major reason for tooth
decay and cavities.

are tough to eliminate.

Fusobacterium coaggregates with Selenomonas noxia
Selemonas noxia

[2]

Link to Systemic Diseases
Periodontal disease and the bacteria involved can often lead to a variety of systemic diseases in the human body. The
connection between oral and systemic infections is well-established.
Increased levels of oral pathogens associated with periodontal disease, particularly Selemonas noxia, have been reported
in patients with rheumatoid arthritis. It is thus concluded that individuals with rheumatoid arthritis are at a higher risk of
developing periodontitis than healthy individuals.[3]

1. Quynh Bui, Chanel Nguyen, Jaydene McDaniel, Steven McDaniel, Karl Kingsley, and Katherine M Howard. Selenomonas noxia Screening among Pediatric Patient Samples: A Pilot Study.

D. Oral microbial dysbiosis linked to the worsened periodontal condition in rheumatoid arthritis patients. bioRxiv.
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Periodontal Disease and Microbes
Streptococcus pyogenes and Periodontal Disease
The oral cavity is a natural habitat for a number of different microorganisms that are regarded as the oral microbiome.
Under normal conditions, this microbiome does not cause disease but it can change when conditions become favorable
for its overgrowth.
Periodontal diseases are primarily caused by the accumulation of plaque in the oral cavity. This dental plaque is made up
of multiple overgrown microorganisms which now have the potential to cause disease.
One of these microorganisms is Streptococcus pyogenes. It is a gram-positive and facultative anaerobic bacterium
involved in moderate to severe periodontal diseases.[1] It has been found to be residing in the space between the teeth
and gums and cause periodontitis.
buildup of plaque. Acute streptococcal gingivitis, a rare disease, is due to increased Streptococcus pyogenes growth in
the oral cavity. The most common symptoms of the disease are fever and swollen gingiva (gums).[2]

Streptococcus pyogenes forming alliances
have the
ability to protect themselves from
Streptococcus pyogenes
the top layer is formed of S. pyogenes.[3]

S. salivarius and S. oralis. In such a setting,

Link to Systemic Diseases
Periodontal infections can often move past the oral cavity and enter systemic circulation resulting in systemic diseases.
S. pyogenes is a well-known oral as well as systemic pathogen notorious for causing a number of infections, ranging from
mild to life-threatening ones. The bacteria can colonize the skin and respiratory tract, leading to the development of
various diseases such as sinusitis, cellulitis, and otitis. S. pyogenes can also cause severe meningitis and endocarditis which
can be life-threatening. Additionally, in a Streptococcus pyogenes infection, toxins produced by the bacteria can enter and
circulate in the blood, which can lead to scarlet fever and toxic shock syndrome (TSS).[4] Toxic shock syndrome is a medical
emergency with can quickly result in death if not treated.

1. Kanwal, S. (2021, August 3). Streptococcus pyogenes. StatPearls /.

4. Inagaki, Y., Abe, M., Inaki, R., Zong, L., Suenaga, H., Abe, T., & Hoshi, K. (2017, August 18). A case of systemic infection caused by Streptococcus pyogenes oral infection in an edentulous patient.
Diseases (Basel, Switzerland). /.
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Periodontal Disease and Microbes
Neisseria meningitidis and Periodontal Disease
Neisseria meningitidis is an aerobic (needs oxygen to grow), gram-negative, diplococcal (exists in kidney-bean shaped
pairs) bacterium. It is a fastidious bacterium which means it can only survive in a host such as a human and dies on
inanimate surfaces. N. meningitidis may or may not have an outer covering, called a capsule. However, the pathogenic
strains of this bacterium are almost always encapsulated.
The reason for this is that the outer capsule is a major virulence (disease-causing) factor for N. meningitidis. It protects
the bacteria from being killed by the host immune system. Another virulence factor for N. meningitidis is a toxin that
it produces called the endotoxin. It is a molecule present on the surface of the bacterium that binds to different host
receptors and causes disease. [1]
It is a common disease-causing agent in both children and young adults, and even though it is mainly involved in systemic
infections, infections with N. meningitidis also have some dental complications like premaxillary osteomyelitis, failed or
delayed eruption, root and crown malformation, hypo and hyperpigmentation of teeth and teeth hypoplasia. [2]

plaque. And why do bacteria exhibit this behavior? This is because these formations allow them a better chance at survival
by fending off host immunity and resisting antibiotic activity.[3] This also explains why dental plaque cannot simply be
treated with an antibiotic but requires specialized treatment.
N. meningitidis can be normally found in the nasopharynx of a fraction of the population. These people are called
meningococcal carriers.[4] N. meningitidis
dental surface.[5]

Link to Systemic Diseases
N. meningitidis is implicated in a number of systemic diseases, ranging from sore throat to life-threatening ones. Some
important systemic diseases caused by it are listed below.[4]
• Pharyngitis
•
coverings of the brain)
• Meningococcemia
• Disseminated intravascular coagulation

61779-346-2_1

• Thrombocytopenia
•
•
• Septic shock

Neisseria meningitidis: biology, microbiology, and epidemiology. Methods in molecular biology (Clifton, N.J.), 799, 1–20. https://doi.org/10.1007/978-1-

2. Kassam, S., & Forbes-Haley, C. (2021). The Impact of Meningococcal Septicaemia on the Developing Dentition. Dental Update, 48(1), 48-52.
10.1080/21505594.2017.1313372
5. Neil, R. B., & Apicella, M. A. (2009). Clinical and laboratory evidence for
Neisseria meningitidis. Infection and immunity, 72(10), 6132-6138.
NBK534849/

Meningococcemia. [Updated 2021 Jul 25]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2021 https://www.ncbi.nlm.nih.gov/books/
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Candida albicans and Periodontal Disease
There are over 700 fungal species capable of causing disease in humans. Out of these, Candida albicans is among the
most common ones. It is an important pathogenic fungus present in about 29% of the population, according to National
Centre for Biotechnology Information, USA. Usually, it is harmless and does not cause disease.[1] But, if due to any reason,
your immune system is compromised, it can become pathogenic and cause infection (hence called opportunistic fungus).[2]
Oral candidiasis is the overgrowth of C. albicans in the mouth. It can cause a number of different oral infections like oral
thrush, erythematous candidiasis, denture stomatitis, pseudomembranous candidiasis, hyperplastic candidiasis, median
rhomboid glossitis, angular cheilitis, HIV-associated glossitis, and chronic mucocutaneous candidiasis.[3]

Candida albicans forming alliances
water pipes or biotic surfaces like catheters and teeth. The reason why microorganisms form these colonies is because as
these aggregations, they get a better chance to survive and cause disease.[4]
C. albicans is known to interact with other microbes on a molecular level and help them adhere to biotic surfaces and
survive even in toxic conditions. These microbes include Streptococcus mutans, Streptococcus gondii, Actinomyces
viscosus, Lactobacillus, Bacteroides fragilis, Clostridium perfringens, Escherichia coli, Klebsiella pneumonia, and
Enterococcus faecalis. [5]
These cooperations between these microorganisms can lead to much more severe disease.

Link to Systemic Diseases
C. albicans is not only present in the mouth but is known to extensively colonize the skin as well. It is also present
throughout the gut and in the vagina. Also, IV drug abuse, indwelling catheters, and open wounds provide easy access to
C. albicans to enter the bloodstream and cause systemic infections.[6]
These systemic infections include but are not limited to:
• Right-sided endocarditis
• Endophthalmitis
• Candida esophagitis

Candida albicans pathogenicity mechanisms. Virulence, 4(2), 119–128. https://doi.org/10.4161/viru.22913
2. https://lib.hpu.edu.vn/handle/123456789/32671
9290.107384
ijms20143423
5. Nobile, C. J., & Johnson, A. D. (2015).

Disease. Annual review of microbiology, 69, 71–92. https://doi.org/10.1146/annurev-micro-091014-104330

Sobel, J. D., & Infectious Diseases Society of America (2009). Clinical practice guidelines for the management of candidiasis: 2009 update by the Infectious Diseases Society of America. Clinical
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Treponema denticola

Tannerella forsythia

Next Generation Sequencing Results
predominant populations are reported.

Testing
Explanations
and Interpreting Results
Periodontal Disease
and
Microbes

Oral pathogen testing provides an analysis of the bacteria and fungi present in the oral sample. Research is beginning to discover what constitutes healthy bacterial
populations. Over 1000 bacterial species have been identified in human mouths, and samples vary significantly.
This report lists the individual bacterial species present in a sample (over a 2% concentration) as a percentage of the whole, from the most populous to the least.

Treatment Considerations

Knowing the types of bacteria as gram positive (gram +) or gram negative (gram -) and categories such as anaerobes, facultative anaerobes, and aerobes helps clinicians

monitor health and improvements with treatment.
Your Heathcare
Professional may recommend one or more of the following:

bacteria and anaerobes. The combination of bacteria is more important that the presence of an individual species, so you may never totally eliminate anaerobes from your
mouth. In fact, some are present in patients with healthy gums.

TREATMENT CONSIDERATIONS

Treatment Considerations

Treatment is important. Bacteria associated with gum disease are also associated with systemic disease, such as atherosclerosis, type 2 diabetes, dementia, cancers and
some pregnancy complications.

Treatment of Periodontal Disease is important due to the morbidity associated with tooth and bone

delivers and maintains medication, including hydrogen peroxide provide oxygen deep into periodontal pockets, so that the medication
can fight infections. This should be used in conjunction with scaling, lasers or surgery.

loss. Many bacteria associated with gum disease are also associated with systemic disease, such as
atherosclerosis, type 2 diabetes, dementia, cancers and some pregnancy complications.

larger concentrations of aerobic and facultative anaerobes.

Major shifts in the oral microbiome may indicate the need for a re-evaluation of the patient’s oral or

Mechanical debridement known as scaling and root planning, helps remove plaque, disrupt the biofilm and allow the tissues to heal. Research shows bacteria can regrow
in a matter of days after removal.

systemic health. Data shows that a shift in the types of organisms in the oral microbiome can indicate a
change in the patient’s oral health and may indicate an increased risk of systemic health problems.

Systemic antibiotics
Commonly used oral antibiotics with demonstrated efficacy against anaerobes include Clindamycin, Metronidazole, and Amoxicillin / Clavulanate.

Antibiotic Stewardship is the cornerstone of antibiotic prescribing. Using the right antibiotic for the type

Periodontal surgery is reserved for advanced periodontal disease with severe infections and when bone support is significantly compromised.

of infection, at the correct dose and duration, will reduce resistance and improve patient safety. Because of
Therapy should focus on reducing microbes associated with periodontal disease, as well as improving
the health of the oral microbiome.
Mechanical debridement

Laboratory Director: Owatha Tatum PhD, HCLD/CC(ABB), MBA
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and allows the tissues to heal. Research shows bacteria can regrow in a matter of days after removal.
Prescription tray therapy such as Perio-Protect, to deliver and maintain medication, including
hydrogen peroxide deep into periodontal pockets. Oxygen is deadly to many periodontal organisms.
Systemic or topical antibiotics may be warranted in cases when the patient’s health is severely
compromised. Commonly used oral
Clindamycin, Metronidazole, and Amoxicillin/Clavulanate.
Pocket decontamination with lasers as an adjunct to scaling and root planning.
Probiotics and prebiotics
Periodontal surgery is reserved for advanced periodontal disease with severe infections
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