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ABSTRACT:- 

Periodontal disease is a polymicrobial disease and due to its high prevalence rate, 

this disease has created an interest in finding a solution in the form of vaccines. 

Vaccination is the best known and the most important application of 

immunological principles to human health. The complexity of the periodontopathic 

bacteria might be a problem in the determination of antigens that complicates the 

development of periodontal vaccine. An attempt to review the literature on 

periodontal vaccine, including active immunization and passive immunization has 

been done in this article. 
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INTRODUCTION:- 

Periodontitis is defined as “an inflammatory disease of the teeth caused by specific 

microorganisms or group of microorganisms, resulting in progressive destruction 

of the periodontal ligament and alveolar bone with pocket formation, recession, or 

both”. The three factors that determine whether active periodontitis will occur in 

patients are susceptible host, presence of pathogenic species and the absence, or a 

small proportion of beneficial bacteria
[1]

. The treatment is focused on removal of 

supra and sub gingival plaque by mechanical debridement and surgical methods. 

Higher prevalence rate of periodontitis had centered an interest on the development 

of vaccine.   

Vaccination is a process of inducing immunity by injecting a live or attenuated 

form of pathogen. The first vaccine was developed by Jenner in 1798. Vaccines are 

developed against antigens of infectious pathogenic bacteria and viruses have been 

the targets for a variety of vaccines against a number of infectious diseases. 

Effective vaccines have successfully eradicated or significantly reduced the 

prevalence of several diseases, especially in developed countries
[2]

. Recent 

advances in cellular and molecular biology have led to the development of new 

strategies for vaccines against many types of infectious diseases. 

CHARACTERISTICS OF A VACCINE:- 

Characteristics of an effective vaccine include:- 

 Safety  

 Protectivity 

 The ability to provide sustained protection 

 Stimulation of protective T-cells   
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 The ability to produce neutralizing antibodies 

 Cost effectiveness 

  biological stability  

  access and  

 minimum contraindications and side effects 

PERIODONTAL VACCINE:- 

In the early 20th century, three periodontal vaccines that were employed are Pure 

cultures for streptococcus and other microorganisms, autogenous vaccines, and 

stock vaccines. Most of the experiments on immunization of periodontitis, despite 

its poly infectious nature have been directed toward a very limited number of 

antigenic components of a single specific pathogen either P. gingivalis or A. 

actinomycetemcomitans
[3]

.  

P. gingivalis is the most potential vaccine candidate because this pathogen carries 

several high-potent antigens such as a lipopolysaccharide (LPS) capsule, lipids, 

and outer membrane proteins (OMP) which are used as subunits for development 

of active immunization
[4]

. 

EXPERIMENTAL MODELS FOR VACCINE DEVELOPMENT:- 

Person et al.,
[5]

 investigated the constituents of subgingival microflora and immune 

reactions (antibody titers and avidities against P. gingivalis) in experimental 

Macaca fascicularis periodontitis and concluded that M. fascicularis was a useful 

model for testing and developing vaccine for periodontal diseases. 
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TYPES OF PERIODONTAL VACCINATION:- 

ACTIVE IMMUNIZATION:-  

In this method individual immune system is stimulated by administrating killed or 

live attenuated products derived from microorganisms
[6]

. It is further classified as :- 

 Whole bacterial cells - eg: P. gingivalis whole cells. Serum antibodies to 

whole cells and partially purified fimbriae from P. gingivalis were elevated 

in rats immunized with P. gingivalis cells. Further activities of collagenase 

and cysteine proteinases in periodontal tissue losses were decreased
[7]

.   

 Sub unit vaccines –  

               The virulence factors of P. gingivalis which have been used as subunits 

for the development of active immunization are
[8]

:- 

 Outer Membrane Protein, 

 Gingipains, 

 Fimbriae and 

 Heat shock protein. 

 

Outer membrane protein:- 

 

It was seen that transcutaneous injection of 40 kDa of outer membrane protein 

(OMP) inhibits co-aggregation of P. gingivalis with Streptococcus gordonii. 

This also can be used for vaccine development for passive immunization. 

Polyclonal anti-40 kDa OMP antibody exhibited potentially protective, 

complement-mediated bactericidal effect.  
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Gingipains:- 

 P. gingivalis produces two classes of cysteine proteases that have been implicated 

in periodontal pathogenesis. These include lysine specific gingipain Kgp and the 

arginine specific gingipains RgpA and RgpB. They can modulate the immune 

system and disrupt immune inflammatory responses potentially leading to 

increased tissue breakdown. It has been reported that immunization with gingipains 

prevents colonization with P. gingivalis and reduces bone loss. 

Genco et al., showed that immunization of mice with a peptide derived from the 

amino terminal sequence of catalytic domains of gingipains resulted in protection 

from P. gingivalis invasion. 

GroEL heat shock protein:- 

Heat shock proteins have an important role in inflammatory mechanism, 

autoimmune disease and atherosclerosis. Homologues of specific stress protein 

families have been demonstrated to be present in oral bacteria including  

Fusobacterium nucleatum, Prevotella intermedia, Prevotella melaninogenica,  A. 

comitans and P. gingivalis. 

 

Rats immunized with P. gingivalis HSP60 showed decrease in bone loss induced 

by infection with multiple periodontopathic bacteria. Significant association 

between HSP90 concentration and microbial colonization has been observed. 

 

Hemagglutinins:- 

Non-fimbrial adhesion hemagglutinin B (HagB) is a potential vaccine candidate. 

Hemagglutinin mediates bacterial attachment and penetration into the host cells, as 
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well as agglutinates and lyses erythrocytes to intake heme, an absolute requirement 

for growth. 

 Synthetic peptides - eg: fimbrial peptide in rat model. Synthetic peptides 

based on the protein structure of fimbrillin inhibit the adhesion of P. 

gingivalis to saliva coated-hydroxyapatite crystals in vitro and their binding 

domains are located at the carboxyl terminal region
[9]

. 

PASSIVE IMMUNIZATION:- 

In this approach, preformed antibodies administered to ‘‘at risk’’ individuals or to 

individuals during ‘‘at risk’’ intervals to interfere with microbial pathogenic 

processes. Here antigens are being injected into a vector that produces antibodies. 

These antibodies were then inoculated into host to bring about passive 

immunization
[10]

.  

Passive immunization has been shown to temporarily reduce P. gingivalis 

colonization and prevent recolonization. Passive immunization can be done by
[11]

:- 

 murine monoclonal antibodies -  where antibodies are obtained by 

inoculating antigens into mice   

 plantibodies - involves molecular biologic techniques to express bacterial or 

viral antigens in plants which could be used as orally administered vaccines. 

 

GENETIC IMMUNIZATION:- 

DNA plasmids encoding genes required for antigen production are being 

transferred to an individual. It can be divided as:  
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 Plasmid vaccines - plasmids are fused with the DNA of a particular 

pathogen and inoculated in animal for antibody production, however this 

may cause oncogenesis.   

 Live viral vector vaccines - Variety of infectious but non disease causing 

DNA or RNA viruses or bacteria are being engineered to express the 

proteins of disease-producing organism. Those vectors then enter the body 

cells, produce proteins and induce humoral or cellular immune 

response
[12,13]

. 

 

Figure 1 : Pictorial representation obtained from Malhotra R,Kapoor A,Grover 

V,Tuli AK. Periodontal vaccine. Indian J Res 2011;22:698-705. 

 

FUTURE SCOPES:- 

 Strategies to enhance immunogenicity of antigenic components of B or T 

lymphocytes such as immunization of dentritic cells pulsed with antigens, 

use of improved adjuvant formulas, use of plantibodies and the use of 

transgenic microorganisms as antigen vectors. 
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 Animal models for vaccine trials may pose discrepancies with human 

models in major histocompatibility complex (MHC) restriction of antigens 

presented by antigen presenting, hence obscuring the immunodominant 

epitope(s). A humanized mouse system has been proposed that has been 

reconstituted with human PBLs. This system needs to meet the requirement 

of least leakiness of a mouse immune system. 

 Vaccines using cross reactive immunodominant epitopes as antigenic 

molecules in an attempt to stimulate antigen specific regulatory T-cells, 

secreting IL-10 and Transforming growth factor beta may provide new clues 

for periodontal disease prevention by induction of either immune tolerance 

or in effector function 
[14,15]

. 

CONCLUSION:- 

Periodontitis is a multifactorial chronic inflammatory disease of the supporting 

structures of the teeth. Although periodontitis can be treated by targeting the 

putative pathogens, long term effects can be achieved only by interfering with the 

underlying environmental factors. To conclude periodontal vaccine can act as an 

adjunct to mechanical debridement. This concept of periodontal vaccination needs 

a deeper understanding and holds a promising future. 
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