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ABSTRACT 

This paper reviews the effects of genetic variations on the periodontal diseases with increased understanding and 

discovery of new avenues to study the functional interrelationships between gene products with each other. It is 

becoming incredibly evident that many human diseases are  influenced by heritable alterations in the structure or 

function of genes. Thousands of inherited human disorders have been catalogued to date, but the underlying genetic 

causes of less than 20% of those disorders have been discovered. The complex multifactorial etiologies of these 

conditions, together with methodological problems, have limited progress until recently. In the present review we 

discuss some of the potential applications of human molecular genetics for the diagnosis and treatment of oral 

diseases. This discussion is presented in the context of the ongoing technological advances and conceptual changes 

that are occurring in the field of medical genetics. We must have prepared to foresee the possibilities and to 

incorporate these newly emergent technologies into the evolving discipline of dentistry. 
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INTRODUCTION 

Genetics is the study and understanding of the phenomena of heredity and variation. A large number of genes 

are associated with many systemic conditions. Periodontium consists of gingiva, periodontal ligament, cementum and 

alveolar bone. Periodontitis is inflammatory condition of periodontium and It is consider being a multifactorial 

disease. The studies of humans support the concept that a large number of genes may be associated with periodontitis 

and clearly play role in the predisposition and progression of periodontal disease. It has been proven that genetic 

factors impair inflammatory and immune response during periodontal disease.
1, 3, 7

 

GINGIVITIS AND PERIODONTITIS 

Oral cavity is a mirror of human body. Inflammatory process transforms the healthy gingiva into gingivitis 

and the severity of the gingivitis further affected by smoking, lifestyle, stress, diet, genetic makeup of the individual, 

and host-response and if any underlying systemic disease which can lead to increase in progression of periodontitis. 

Risk factors for periodontal disease include microbiologic factors, immunologic factors, environment factors and 

genetic factors.
2,3

  

Gingivitis is the inflammation of gingiva. Gingivitis is a reversible condition whereas periodontitis is 

irreversible condition, in which along with inflammation of gingiva, destruction of tooth-supporting structure occurs. 

Not all cases of gingivitis become periodontitis; however, other cases go through a brief phase of gingivitis and 

rapidly develop into periodontitis that means periodontitis is away preceded by gingivitis but not all cases of gingivitis 

progress to periodontitis.
2,6

  

 

ROLE OF GENETICS IN ETIOPATHOGENESIS OF PERIODONTAL DISEASE 

Periodontal disease is polymicrobial  in origin which is highly governed by host response, environmental 

factors, and genetic factors. Scientists had done the research to find the role of genes and pattern of inheritance in 

periodontal disease. There are chromosome regions that potentially harbour susceptibility genes for periodontal 

disease.
3
  

Among chronic and aggressive periodontitis, Aggressive periodontitis, showed genetic predisposition in the 

affected person. Saxen concluded that juvenile periodontitis is inherited in an autosomal recessive mode. Significant 

genetic component was identified for gingivitis- Probing depth, Attachment loss and plaque score. Heritability studies 

indicate that 38% to 82% of population variance for these periodontal measures of disease may be attributed to a 

genetic factor. The variation of disease in a population is attributed to the genetic variance and the basis of heritability 

of periodontitis many be biological in nature.
11
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METHODS OF GENETIC ANALYISIS IN PERIODONTICS 

Methods that are generally used to find the mode of inheritance in periodontitis is done by  

 Familial aggregation analysis 

 Twin studies 

 Segregation analysis  

 Linkage analysis 

 Association studies 

Familial aggregation  

Familial aggregation, is the clustering of certain traits, behaviours, or disorders within a given family. Family 

aggregation may arise because of genetic or environmental similarities.
8 

Twin studies 

Twin studies are studies conducted on identical or fraternal twins. They aim to reveal the importance of 

environmental and genetic influences for traits, phenotypes, and disorders. Twin research is considered a key tool in 

behavioural genetics and in content fields, from biology to psychology. Twin studies are part of the broader 

methodology used in behaviour genetics, which uses all data that are genetically informative – siblings studies, 

adoption studies, pedigree, etc. These studies have  been used to track traits ranging from personal behaviour to the 

presentation of severe mental illnesses such as schizophrenia.
9 

Segregation analysis  

Complex segregation analysis (CSA) is a technique within genetic epidemiology to determine whether there is 

evidence that a major gene underlies the distribution of a given phenotypic trait. CSA also provides evidence to 

whether the implicated trait is inherited in a Mendelian dominant, recessive, or codominant manner.
9 

Linkage analysis 

Genetic linkage analysis is one of the DNA indirect diagnosis method. It is used, when we are not sure which 

gene is involved or if the disease is polygenic.
8 

Association studies 

Studies of genetic association aim to test whether single-locus alleles or genotype frequencies (or more 

generally, multilocus haplotype frequencies) differ between two groups of individuals (usually diseased subjects and 

healthy controls). Genetic association studies today are based on the principle that genotypes can be compared 

"directly"i.e. with the sequences of the actual genomes or exomes via whole genome sequencing or whole exome 

sequencing. 
9 

https://en.m.wikipedia.org/wiki/Genome
https://en.m.wikipedia.org/wiki/Exome
https://en.m.wikipedia.org/wiki/Whole_genome_sequencing
https://en.m.wikipedia.org/wiki/Exome_sequencing
https://en.m.wikipedia.org/wiki/Exome_sequencing
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POLYMORPHISM 

Human shares 99.9% of their genetic information. There maining  0.1% differs from one person to the other. 

There are a number of difference in the DNA sequences of two individuals and not all differences in the DNA 

sequences causes disease; such difference are known as polymorphism. Polymorphism differs from the mutation in 

such way the mutation causes the heritable alteration or change in the genetic material, single nucleotide 

polymorphisms are variations of single base pairs spread all over the genome.
1,3 

POLYMORPHISM IN RELATION TO PERIODONTAL DISEASE 

Research on new methods for investigation of disease condition at molecular level put the light to the study 

interaction between host and  parasite. In periodontal disease, researcher has done worked on cellular and molecular 

level, especially on IL-1, IL-4,IL-6,TNF-α,Vitamin-D receptor, Fc-gamma receptor, IL-10, and matrix 

metalloproteinase.
3 

Studies had analysed IL1 genetic association with periodontitis in clinical practice. The studies demonstrated 

that composite IL-1 genotype is significantly associated with severity of periodontitis both in chronic and aggressive 

periodontitis. It also confirmed that both IL1 genotyping and smoking history provide objective risk factors for 

periodontal disease. However, there is variation has been found between the different ethnic groups of IL-1 on 

periodontitis. Armitage et al. concluded that prevalence of both IL-1A and IL-1B polymorphism dramatically lower in 

Chinese than Europeans.
3,6 

An interaction of IL-1 positive genotype with age, smoking, and Porphyromonas gingivalis which suggests 

that IL1 genotype is a contributory but nonessential risk factor for periodontal disease progression in this population. 

Diehl et al. analysed linkage disequilibrium of IL-1 genetic polymorphism with aggressive periodontitis. They 

selected 28 African-American families and seven Caucasian American families with two or more affected members. 

IL-1A and IL-1B polymorphism were in strong disequilibrium with each other in Caucasians but not in African-

Americans. Results showed that aggressive periodontitis as a complex, logogenic disorder, with IL-1 genetic variation 

contributing an important but not exclusive influence on disease risk.
3 

Papapanou et al. analysed a IL-1 gene polymorphism and periodontal disease in a case–control study. No 

relation between genotype positive and sub gingival microbial profile was observed. Genotype positive patients 

revealed both overall lower serum antibody level and specific titters against selected bacteria. Thus, composite 

genotype failed to distinguish between periodontitis patients and controls but correlated in patients with the severity of 

disease and antibody responses to periodontal microbiota.
3,6 
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GENETIC TEST FOR PERIODONTITIS 

At present, it is possible to perform genetic testing to identify individuals carrying gene mutations responsible 

for several syndromic forms of periodontitis including LEUKOCYTE ADHESION DEFICIENCY (LAD) TYPES 1 

& 2, PAPILLON-LEFEVRE SYNDROME, HAIM-MUNK SYNDROME, CHEDIAK-HIGASHI SYNDROME, 

AND SOME FORM OF EHLERS-DANLOS SYNDROME. To date, there is no evidence that mutations in the genes 

responsible for these conditions are responsible for the most prevalent forms of aggressive or chronic periodontitis. 

Genetic testing for mutation of specific genes is not currently utilized for genetic testing for aggressive periodontitis 

and chronic periodontitis is unknown. In the field of periodontics, most work in evaluating genetic polymorphisms and 

their relationship to periodontitis has been performed for several IL-1 genetic polymorphisms and these tests shows 

promise, especially among certain preselected populations, but for reasons stated previously, more genotypic 

information that identifies additional genomic risk markers would likely provide even better diagnostic and prognostic 

tools in the future. 
3,4,5,6 

HUMAN GENOME PROJECT 

It  is an  international scientific research project which was started  with the goal of determining and 

Identification of a large number of disease-causing genes. It opened the floodgate of DNA diagnostic tests which have 

found a firm place in clinical management of various diseases by way of genetic counselling, carrier detection, and 

presymptomatic. 
4,1 

CANDIDATE GENE APPROACH 

  Gene mapping is a test which is used to find whether one allele of a gene occurs more often in patients with 

the disease than in participant without a disease. Gene, i.e. candidate gene is chosen on the basis of their presumed or 

known functions.
3,4 

SYNDROMIC DIAGNOSIS 

 Syndrome brings up structural and functional changes in patients. Most of the time, it is very difficult to do 

accurate diagnosis. Various computerized database, namely, pictures of selected syndromes and undiagnosed 

malformations and London dysmorphology database greatly helped for diagnostic approaches which give detailed 

descriptions of syndromes.
3,4 

GENE MUTATION 

There is no evidence that mutations in the genes responsible for these conditions are more prevalent in 

aggressive or chronic periodontitis. Genetic testing for mutations of specific genes is not currently utilized for 

diagnosing the candidate genes for aggressive periodontitis and chronic periodontitis is unknown. In the field of 

periodontics, most work in evaluating genetic polymorphisms and their relationship to periodontitis has been 
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performed for IL-1 genetic polymorphisms, and these tests show promise, especially among certain preselected 

populations, But for reasons stated previously, more genotypic information that identifies additional genomic risk 

markers would likely provide even better diagnostic and prognostic tools in the future.
5,7 

CONCLUSION 

Despite various studies published in the field of genetics citing the possible association with periodontal 

diseases over the past decade the causative gene and their mechanism still remains controversial. Identification of a 

particular candidate gene for causation of periodontitis remains exclusive. At present  treatment strategies do not 

necessarily implement genetic testing as a integral part of the plan. In future there will be a need for proper treatment 

protocol which will incorporate genetic knowledge on regular basis. 
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