1OSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-ISSN: 2279-0853, p-ISSN: 2279-0861. Volume 10, Issue 4 (Sep.- Oct. 2013), PP 102-105
www.iosrjournals.org

Periodontitis and Rheumatoid arthritis — A Review

Nalayini Ellamurugan, ' Karthikeyan. I >
" BDS, Saveetha Dental college/ Saveetha University, India
? Department Of Periodontics, Saveetha Dental college/ Saveetha University, India

Abstract: The periodontal disease is an inflammatory condition of the supporting structres of the teeth. The
presence of rheumatoid arthritis or other systemic inflammatory disease may increase the severity of the
periodontal disease. The studies published in the past reveals that the oral bacterial infections and inflammation
seemed to be linked directly to the etiopathogenesis of rheumatoid arthritis. There are findings support the
impact of periodontal pathogens, such as Porpyromonas gingivalis on citrullination, and the association of
periodontitis in rheumatoid arthritis patients with serospecificity toward rheumatoid factor and the anti-cyclic
citrullinated peptide antibody' In this review the common etiology, pathogenesis and immunogenetics of two

chronic inflammatory conditions are discussed.
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I. Introduction

Oral cavity is the window of overall health and body system, as from the oral diseases many systemic
diseases can be diagnosed. Periodontitis, a leading cause of tooth loss is a chronic destructive inflammatory
disease of the supporting tissues of the teeth which is caused by a gram negative anaerobic bacterium. 10-15%
of adult population develops periodontal disease through gingivitis an inflammation of marginal periodontium.'
Rheumatoid arthritis is a chronic inflammatory autoimmune disease that leads to significant synovial
inflammation and its tissue degeneration. Both the diseases, manifest as a result of imbalance between pro-
inflammatory and anti-inflammatory cytokines 2, cause local destruction of connective tissue and bone as a
consequence of persistent inflammation There are clinical evidence that shows by eliminating periodontal
infection by scaling and root planning of the teeth of patients with RA, the patients show decrease in joint pain.
Periodontitis which is characterized by pocket formation, loss of attachment, mobility of the tooth and furcation
appears to be a more specific periodontal pathogens present in the subgingival biofilm. Both the amount and the
microorganisms and the resistance factors of the hos tare crucial for the initiation and progression of the
periodontal destruction® PD is to be understood as an opportunistic infection *.It results in tissue injury or
provokes excessive, autodestructive inflammatory responses'Gram, depending on the pathogenicity of the
agents or the performance of the immune defense. negative anaerobic bacteria, which form a bacterial plaque
biofilm on the tooth surface initiate this tissue destroying process.’

Porphyromonas gingivalis, Prevotella intermedia, Tannerella forsythia and Aggregatibacter
actinomycetem-comitans are the most commonest bacteria which have been identified as periodontal pathogens
and are linked to several forms of PD.® In the periodontal pocket ,there exists a condition in which
periodontopathic bacteria form a film-like colony by adherence and aggregation.” Few hours later ,resident
microorganisms-most of which are mostly Gram positive stick to the membranaceous layer of the smooth
surface of the teeth, which settles within few minutes up to a few hours through mechanical tooth cleaning. By
means of fimbriae, pili Gram negative bacteria can attach to those microorganisms. Bacteria are protected from
immunologic defense mechanisms of the hosts as well as from antibiotic agents due to the complexity and
subgingival location. *Continuous stimulation by bacteria inflicts injury within the gingiva, destroys osteoclasts
in the tissue, so that the PD can progress. °

II. Materials and methods
The literature search was done using Pubmed search by using the key words “Periodontitis and
Rheumatoid Arthritis”

III.  Similarities between Periodontitis and Rheumatoid Arthritis
3.1. Natural History
3.1.1Periodontal disease:

The periodontal diseases are resulting from the induction of host inflammatory responses to the
subgingival biofilm. Gingivitis which is characterized by edematous, erythematous gum which bleeds on
probing confined to supragingival connective tissue and it is relatively nonspecific response to a nonspecific
accumulation of dental plaque.'’
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Natural history studies of periodontal disease in humans indicate the presence of three distinct subpopulations: '
1) No progression of periodontal disease, in which around 10% of the population manifest very little or no
disease which is of no particular consequence to the dentition;

2) Moderate progression, affecting around 80% of the population and representing a very slowly progressing
form of disease that generally can be easily managed via routine therapies; and

3) Rapid progression, affecting approximately 8% of individuals whereby extensive periodontal destruction
occurs which can be very difficult to control.

3.1.2Rheumatoid Arthritis:

At least three types of disease manifestation can also be observed in RA populations:

1) Se%t;-limited: in these cases individuals originally presenting for RA have no evidence of disease 3 to 5 years
Later ~;

2) Easily controlled: the disease is relatively easily controlled with only nonsteroidal anti-inflammatory drugs
(NSAIDs); "

3) Progressive: these patients generally require second-line drugs, which often still do not fully control the

: 14 1
disease 4,

3.2. Etiology
3.2.1Periodontal diseases:

All forms of periodontal diseases are associated with chronic inflammation (accumulation of B and T
lymphocytes, monocytes and neutrophils, tissue edema, endothelial cell proliferation and matrix degeneration),
resulting in destruction of the periodontal ligament and the bone. If left untreated significant tissue damage
occurs and the affected teeth can become loose and may be lost if the disease continues to be active.

Although bacteria are necessary for disease initiation, they are not sufficient to cause disease progression unless
there is an associated inflammatory response within a susceptible host. '°

3.2.2 Rheumatoid Arthritis

The recent studies reveal, in rheumatoid arthritis many arthritogenic stimuli activate inflammatory
responses in immunogenetically susceptible host. The current information based on these reveals that no
particular pathogen is identified as the causative organism for the RA .Thus, studies have focused on exogenous
infectious agents, endogenous substances, such as connective tissue proteins (e.g., collagens and proteoglycans),
and altered immunoglobulin as the causative candidates. Nonetheless, RA is still not largely recognized as a
disease resulting solely from bacterial challenge. On the other hand, technological and conceptual advances
have permitted the identification of bacteria or groups of bacteria associated with specific periodontal
diseases.'’It is important to recognize that, based on current information, we do not propose that periodontal
pathogens cause, or are associated with, RA.

3.3.Immunogenetics
3.3.1 Periodontitis:

Many of these interindividual variables relate to severity of periodontal destruction, and other
inflammatory responses are attributed partly to the amount and type of cytokines that individuals produce.'®
While the HLA-DR phenotype is not particularly strong for periodontitis, there is a report indicating that it is an
important component of the genetic susceptibility to some forms of this disease.'’ In addition, polymorphisms in
the interleukin-1b (IL-1b) gene cluster have been shown to have a significant correlation with some forms of
periodontitis in certain populations.?

3.3.2 Rheumatoid Arthritis

For RA, the strongest genetic associations are found within the HLA genes.”” The HLA genes and
gender constitute about 30% of the genetic risk in RA, while other genetic factors such as cytokine genes,
germline genes, and T-cell receptors also account for some of the genetic predisposition to RA.*' Using DNA
sequencing and molecular-based typing, it has been demonstrated that the disease-conferring portion of the D
region is confined to a short sequence within the third hypervariable region of HLA-DRBI1 gene which includes
the amino acid positions 67 through 74.*%

3.4. Pathogenesis

Both the amount and virulence of the microorganisms and the resistance factors of the host (risk factors
and immune status) are crucial for the initiation and progression of the periodontal destruction®* PD is to be
understood as an opportunistic infection®.
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In particular, Gram-negative anaerobic bacteria, which form a bacterial plaque biofilm on the tooth surface,
initiate this tissue-destroying process >°. There are other factors at the molecular level responsible for the
pathogenesis such as the RANK with macrophage colony stimulating factor regulating osteoclast formation and
activation®””*. Among a complex and still largely unknown microflora, about 20 bacteria species, which live in
the subgingival environment, have been identifi ed as periodontal pathogens and are linked to several forms of
PD. The best analyzed of these bacteria are Porphyromonas gingivalis, Prevotella intermedia, Tannerella
forsythia, and Aggregati bacter actinomycetem-comitans.

3.5. Effector mechanisms of tissue destruction
3.5.1 Periodontitis

There is almost universal acceptance that a variety of cytokines and matrix metalloproteinases (MMPs)
are upregulated and intimately involved in the pathogenesis of both periodontitis and RA; many of these effector
molecules appear to be common to both diseases.

Periodontitis has very similar cytokine profiles to RA,*** consisting of persistent high levels of pro-

inflammatory cytokines, including IL-1b and tumour necrosis factor-alpha (TNF-a), and low levels of cytokines
which suppress the immunoinflammatory response such as IL-10 and transforming growth factor-b (TGF-b).
These cytokines, together with low levels of tissue inhibitors of metalloproteinase (TIMPs) and high levels of
MMPs and prostaglandin E2 (PGE2), are associated with the active stages of periodontitis.
Together, these soluble mediators of inflammation are able to induce degradation of collagen and proteoglycans
either through direct or indirect means. Production of the arachidonic acid metabolite PGE2 as well as the
release of neutrophil-associated enzymes, such as neutrophil elastase and b-glucuronidase, together with the
secretion of matrix metalloproteinase by macrophages and synoviocytes, all contributes significantly to the
pathogenesis of RA.

3.6 Osteoclast activation and vascular damage —A common pathway in Periodontitis and Rheumatoid
Arthritis

The cell surface Tumour necrosis factor (TNF)-like molecule, receptor activator of nuclear kappa
ligand (RANKL) and its receptor, RANK with macrophage colony stimulating factor have been shown to be key
factors regulating osteoclast formation and activation’’**. It has been shown that when RANKL binds to RANK
on the surface of osteoclast precursors, these cells differentiate to form mature osteoclasts. The soluble TNF
“‘receptor-like’” molecule, osteopretogerin (OPG), is a natural inhibitor of RANKL.*® OPG binds to RANKL
and prevents its ligation to RANK.

OPG has been reported to be required for endothelial cell survival and growth. *' In response to pro
inflammatory cytokines TNF-a and IL-1b, OPG mRNA expression was dramatically enhanced, resulting in
secretion of newly synthesized OPG and a reduction in cell-associated OPG.

3.7 Treatment

Currently, the mainstream ‘‘first-line’” modes of treatment for RA remain the NSAIDs such as aspirin,
naproxen, diclofenac, and ibuprofen. Their mechanism of action through the inhibition of cyclooxygenase (COX)
synthesis produces both analgesic and antipyretic properties. While these medications are effective in reducing
the pain symptoms in RA, they do not significantly alter its course.*” The use of NSAIDs for management of
periodontal disease has been studied over the past 20 years. %

In contrast to the NSAIDS, which do not significantly alter the course of RA, a newer family of
medications designated disease-modifying anti-rheumatic drugs (DMARDs) has been developed. To be
classified as a DMARD, the medication must demonstrate an ability to change the course of RA for at least 1
year as evidenced by sustained improvement in function, decreased synovitis, and prevention of further joint
damage.’® Examples of these medications include parenteral gold salts, methotrexate, sulfasalazine,
hydroxychloroquine (antimalarial drug), penicillamine, azathioprine, and leflunomide. A major drawback in the
use of DMARDs is their considerable toxicity.>”**

The use of DMARD:s for the management of periodontitis has been restricted largely due to the toxicity
issues. Another emerging area of potential for host modulation in periodontitis and rheumatoid arthritis is
control of the MMPs that are important mediators of connective tissue breakdown in both hard and soft tissues.
In this regard, tetracycline and various chemical analogues have been found to inhibit MMP activity by a
mechanism that is independent of their antimicrobial property. ***

IV.  Conclusion
Emerging evidence suggests a strong relationship between the extent and severity of periodontal
disease and rheumatoid arthritis. The existence of an inflammatory systemic disease may promote PD in both its
emergence and progress. Oral hygiene and smoking represent environmental factors influencing the risk for the
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development of RA.Inhibition of common mediators and effector molecules such as MMPs can reduce the
severity of both of these diseases.
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