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ABSTRACT 

BACKGROUND: The genes encoding the Human Leucocyte Antigen (HLA) have 

been considered candidate markers for Generalized Aggressive Periodontitis (GAgP), 

because they are involved in regulating immune responses. Several studies have 

examined this association and despite the inconclusive results, HLA-B*15 have been 

found to be consistently associated with the destructive form of periodontitis in many 

populations. Ethnic factors are considered to be a major variable for evaluating the 

predisposition to the disease. 

AIM: To investigate the association of HLA-B*15  and evaluate the role of genetic 

risk factor in the severity of GAgP patients, who reported to Department of 

Periodontics, Sri Ramakrishna Dental College and Hospital, Coimbatore district. 

MATERIALS AND METHODS: The study included 49 subjects from ethnic Tamil 

Nadu population residing in Coimbatore district, who were divided into two groups. 

Group I consisted of 23 GAgP patients and group II consisted of 26 subjects  with 

gingivitis or subjects having clinical attachment loss of less than 3 mm, with age 

ranging from 20 to 35 years. 3ml of venous blood was collected from antecubital 

fossa and DNA extraction was done. HLA-B*15 typing was carried out using the 

polymerase chain reaction with sequence specific primer (PCR-SSP)-based molecular 

method and the visualization was performed in a 1.5% agarose gel electrophoresis and 

the statistical analysis of data was performed with Mann-Whitney U test. 

RESULTS: The characteristic features of the study groups revealed a statistically 

significant difference between GAgP patients and controls in the mean values of 

Plaque Index (PlI), probing depth (PD) and clinical attachment level (CAL). Gingival  

 



 

Index (GI) showed no statistical significant difference among two groups. There was 

no genetic association of  HLA-B*15 in the study groups. 

CONCLUSION: In the present study, there was no genetic association of HLA-B*15 

among the GAgP patients and control group.  

KEY WORDS: 

Generalized Aggressive Periodontitis; Human Leucocyte Antigen-B*15; genetic 

factor; ethnicity. 
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Periodontal disease is an infectious disease characterized by the interaction of 

an aberrant immune response of the host and microorganisms which induces an 

inflammatory response and characteristic tissue destruction in the periodontal tissues. 

Periodontitis is considered to be a multifactorial disease such as changes in the host 

response, environmental, systemic and behavioral factor influences on both plaque 

response and host response. In addition, periodontal destruction is frequently seen 

among family members and across different generations within a family, suggesting a 

genetic basis for the susceptibility to periodontal disease.
1
  

Aggressive periodontitis (AgP) is defined as distinct type of periodontitis that 

affect people who, in most cases, otherwise appear healthy. It tends to have a familial 

aggregation and there is a rapid rate of disease progression. AgP occurs in localized 

and generalized forms. Generalized Aggressive Periodontitis (GAgP) usually affects 

people under 30 years of age, but patients may be older. There is generalized 

interproximal attachment loss affecting at least three permanent teeth other than the 

first molars and incisors. Attachment loss occurs in pronounced episodic periods of 

destruction and quiescence. The other features of  GAgP are  

 Amount of microbial deposits are inconsistent with the severity of 

periodontal tissue destruction. 

 Elevated proportions of Aggregatibacter actinomycetemcomitans and 

in some populations, Porphyromonas gingivalis  may be elevated. 

  Phagocyte abnormalities in neutrophil functions.  

  Hyper-responsive macrophage phenotype which stimulate elevated 

levels of prostaglandin E2 (PGE2) and interleukins (ILs).  
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 A poor serum antibody response to an infectious agents. 

 Progression of attachment loss and bone loss may be self-arresting. 

To diagnose AgP, it is not necessary that all characteristics must be present, 

rather it may be based on clinical, radiographic and previous dental history. 
2
 

There is an increasing evidence that host susceptibility plays an important role 

in initiation and progression of periodontitis. Patients are not equally susceptible to 

periodontitis and individual susceptibility to the microbial challenge in periodontitis is 

determined in part by a genetic predisposition. There are number of genetic 

polymorphisms such as IL-1A, IL-1B, IL-4 promotor and intron polymorphism, Fc  

gamma receptor- N-acetyltransferase 2 allele (FcγRIIIb-NA2), N-formyl peptide 

receptor (fMLP), vitamin D receptor (VDR) gene and Human leucocyte antigens 

(HLAs) have been associated with risk for AgP in various populations.
3
  

HLA belongs to the major histocompatibility complex (MHC). HLA complex 

helps the immune system by distinguishing the body's own proteins from proteins 

made by foreign invaders such as viruses and bacteria. If the immune system 

recognizes the peptides as foreign such as viral or bacterial peptides, it responds by 

triggering the infected cell to self-destruct causing an individual to be susceptible to 

the disease. Genes in this complex are categorized into three basic groups: class I, 

class II, and class III. The MHC class I genes are HLA-A, HLA-B, and HLA-C. 

These class I genes provide instructions for making proteins that are present on the 

surface of all nucleated cells. Cytotoxic T cells recognize foreign antigen only when it 

is associated with the host's class I glycoproteins.
4
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The HLA-B is part of a family of HLA genes. The HLA-B gene has many 

possible variations, allowing each person's immune system to react to a wide range of 

foreign invaders. Thousands of alleles of the HLA-B gene are known, each of which 

is given a particular number like HLA-B*1, HLA-B*2, HLA-B*15. The genes which 

encode HLA are considered as genetic markers for periodontitis since it regulates the 

immune responses of an individual.
5
 HLA-B*15 allele have been found to be risk 

factor for destructive form of periodontitis in a number of studies conducted by 

Reinholdt et al. 1977, Cullinan et al. 1980, Sofaer et al. 1990, Roshna et al. 2006 in 

different populations. Hence, the purpose of the present study is to assess the 

association of HLA-B*15 with GAgP. 
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AIM OF THE STUDY: 

To investigate the association of   HLA-B*15 in GAgP  patients who reported 

to Department of  Periodontics, Sri Ramakrishna Dental College and Hospital, 

Coimbatore. 

OBJECTIVES OF THE STUDY: 

1. To analyze the association of HLA-B*15 in GAgP. 

2. To assess the frequency of  HLA-B*15 in GAgP  patients when compared to 

controls. 

3. To compare the clinical features in HLA-B*15 positive and HLA-B*15 negative 

individuals. 
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Several genes have been found to be associated with AgP like HLAs, ILs, 

fMLP receptor, FcγRIIIb.
3
 The genetic association study approach is useful for the 

identification of genetic variants that could affect susceptibility to complex diseases, 

such as AgP. Genetic markers have the potential to be implemented as screening tools 

to identify subjects at risk for developing AgP. This approach may significantly 

enhance treatment outcome through the early detection and treatment of patients as 

well as using future approaches based on gene therapy.
6
 

Several methods exist for analyzing genes that may function as genes of major 

effect or as modifying genes. It is probable that inheritance of genetic predisposition 

is due to complex trait which means any phenotype that does not exhibit classic 

mendelian inheritance  may be attributable to a single gene locus. Additionally, the 

disease genotype itself may be characterized by additive and interactive gene-gene 

interactions and genetic heterogeneity.
7
 

Studying the genetics of a disease in populations and pedigrees to determine 

the complex interactions between genes and the environment that underlie individual 

differences in disease susceptibility is referred as genetic epidemiology.
1
 Thus 

geneticists employ several strategies to identify complex traits of genetic etiology. 

The four strategies are  

1)  Separating and restricting the clinical phenotypes. 

 2) Restricting the age at disease onset. 

 3) Identifying families with a significant disease history and  

4)  Studying severely affected individuals.  
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Additionally, different ethnic groups may shed light on different aspects of 

disease which might be much harder to discern in a widespread  population.
7
 

There are various methods for determining the transmission of diseases. They include 

1) SEGREGATION ANALYSIS 

AgP aggregates in families. By sequentially comparing study models to each 

other, segregation analysis identified the model that matches for the observed 

transmission of a trait in a given population. Disadvantage in segregation analyzes are 

low power to resolve heterogeneity. Also it cannot differentiate between genetic 

effects and unmeasured environmental cause of the disease, such as transmission of 

pathogenic microorganism within families.
8
   

2) LINKAGE STUDIES 

Linkage analysis is used to localize the gene in a specific chromosomal 

location. First step is to determine the approximate location of gene in particular trait, 

permitting subsequent studies to identify the mutation responsible for a disease trait. 

A limiting factor in the traditional application of linkage to complex diseases is that 

complex diseases are due to combined effect of multiple genes of minor effect. 

Linkage analysis requires consistent segregation across generations in families, which 

is not possible and it also requires larger sample size than association studies.
1
  

3) ASSOCIATION STUDIES 

Allelic association refers to a situation in which frequency of an allele is 

significantly increased or decreased in a particular disease. Association studies can be 

performed by case-control study which compares a population of diseased individuals  
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(cases) with  healthy /non-diseased individuals (controls). The study include unrelated  

affected individuals and matched controls, or as family based studies that compare 

frequencies of allele transmitted or not transmitted to the affected children. AgP offers 

advantage for these type of studies as there are fewer problems with diagnosis, 

variable phenotype and age of onset.
 8

 

Association methods are more frequently applied to common complex traits 

and may have more power to identify etiologic genes for complex traits than do 

linkage approaches. In association analysis, one compares the allele frequencies of a 

genetic marker or candidate gene between groups of affected individuals versus 

controls. If allele frequencies differ significantly between the cases and controls, then 

a specific allele at the marker or candidate locus is said to be “associated” with the 

disease at the population level. Genetic linkage between a marker and a disease gene 

implies that alleles at the marker locus co-segregate with the disease allele “within 

families.” Therefore, the overall population frequencies of the marker need not vary 

between affected and control groups. When a positive population-level association is 

found, several interpretations are possible such as 

1) The associated allele itself is the disease-predisposing allele. 

2) The associated allele is in linkage disequilibrium with the actual disease -   

     predisposing locus. 

3) The association may be due to population stratification or 

 4) The association in a sampling or statistical artifact.
9
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  Shapira et al. (2005)
 10

 stressed that the genetic variants or polymorphisms 

which contribute to complex diseases are prevalent in any population and are often 

reported to differ between diseased and healthy individuals. Because the underlying 

nature of  periodontal destruction is basically inflammatory in origin which modulates 

immune response of an individual, researchers are searching for a connection between 

periodontal diseases and variants in genes that are involved in the inflammatory and  

immune responses. It is difficult to interpret the association of wide range of genes 

existing in an individual with periodontal destruction. Most of the available data on 

gene–disease associations today are concentrated on polymorphisms of genes that 

have important role in the inflammatory response.  

One of the gene that is associated with genetic factor in causing aggressive 

periodontitis is HLA. This gene is involved in genetically predetermined humoral 

response via recognition of foreign antigens.
7
 There are various HLAs associated with  

AgP,  denoting  genetics as a susceptible factor for  periodontal disease. 
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HUMAN LEUCOCYTE ANTIGENS  

 HLA was first discovered by Jean Dausset in 1958 by leucocyte 

agglutination.
11  

The first full HLA Nomenclature Report was published in 1968 and 

documented the naming of the first eight HLA antigens or HL-A antigens. Then HLA 

replaced HL-A in 1975, when it was understood that the products of different genes 

had been identified. Thus HL-A became HLA-A, HLA-B, HLA-C, etc.
12  

 The MHC 

region in man is located on chromosome 6 and is known as the HLA complex. This 

complex are expressed on the surface of all nucleated cells.  There are three regions of  

HLA such as HLA-class I, HLA-class II and HLA- class III.
13

 

 

 

  Figure 1: HLA gene complex.
14

 

Three classical HLA class-I genes are HLA-A, HLA-B and HLA-C. These 

polymorphic genes encode 43- to 45-kDa cell surface glycoprotein which is  
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associated with 12-kDa β2-microglobulin molecule. Their functions are in the 

presentation of nine amino acid peptides to the T-cell receptor of CD8-bearing T 

lymphocytes and killer inhibitory receptors on natural killer cells. The class II HLA 

antigens are HLA-DP, -DQ, -DR is located on the immune competent cells such as B-

lymphocytes, macrophages, endothelial cells and activated T-lymphocytes. These 

antigens are expressed usually after stimulation of cytokines like interferon.
 15

 

The overall size of the MHC is approximately 3.5 million base pairs. HLA 

Class I genes and the HLA Class II genes spread over approximately one third of the 

total length of MHC. The remaining two third section of MHC is known as Class III 

which contains loci responsible for complement, hormones and intracellular peptides  

like tumor necrosis factor (TNF- α), TNF-β, heat shock protein (HSP-70). The MHC 

demonstrates the highest density of expressed loci in any portion of the human 

genome. The essential role of the HLA antigens lies in the control of self-recognition 

and thus defense mechanism  against  microorganisms.
 16 

 

NOMENCLATURE OF HLA ALLELES 

The World Health Organization (WHO) Nomenclature committee in April 

2010 modified the nomenclature system by using colons to separate the numbers that 

has the effect of delimiting the number of alleles, which can be assigned to each 

serologic group. Each HLA allele name has a unique number corresponding to up to 

four sets of digits separated by colons. These four sets of digits are designated as Field 

1 to 4. All the HLA system follows the same nomenclature. 
11
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Figure 2: Nomenclature of HLA alleles  

 

HLA–B: 

The HLA-B gene is located on the short (p) arm of chromosome 6 at position 

21.3. More precisely, the HLA-B gene is located from base pair 31,353,871 to base 

pair 31,357,211 on chromosome 6.
17

 

 

Figure 3: HLA-B location on 6
th

 chromosome  
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The HLA-B gene provides instructions for making a protein that plays a 

critical role in the immune system. The HLA-B gene has many possible variations, 

allowing each person's immune system to react to a wide range of foreign invaders. 

There are 3,590 alleles in HLA-B gene found, each of which is given a particular 

number such as HLA-B*1, HLA-B*2, HLA-B*15, etc. 
18 ,19 

Closely related alleles are categorized together into one specific allele group. 

For example, very similar alleles are subtypes of HLA-B*15. HLA-B*15 family 

comprises 334 structurally closely related alleles.  These subtypes are designated as  

from HLA-B*15:01 to HLA-B*15:329, B*150105, B*1522, B*1541, B*1559, 

B*15:100. The different HLA-B*15 subtypes are due to the existence of many related 

alleles which differ by the various mutational changes.
20

 

         HLA GENE POLYMORPHISM 

 The HLA genes are the most polymorphic genes present in the genome of 

every species analyzed. The polymorphism at the recognized HLA loci is extreme. As 

the role of HLA molecules is to present peptides from invasive organisms, it is likely 

that this extreme polymorphism should cope with all of the different peptides. That is, 

each HLA molecule differs slightly from each other in its amino acid sequence, 

denoted as different HLA antigens. Since different peptides have different shapes and 

charge characteristics, it is important that the human race has a large array of different 

HLA antigens, each with different shaped peptide binding areas to cope with all of 

these peptides. The frequent HLA antigens in different populations are clearly 

different.
16   

There were various HLAs associated with AgP in different studies.
21
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METHODS OF TESTING FOR HLA ANTIGENS 
16

  

1. Lymphocytotoxicity (Serological Testing)  

Historically, this test has long been used to type for HLA Class I and Class II 

antigens using antisera of known specificity. However, the problems of cross-

reactivity and non-availability of certain antibodies had led to the introduction 

of DNA based methods. 

2. Mixed Lymphocyte Culture (MLC) 

3. Molecular Genetic Techniques 

A. Restriction Fragment Length Polymorphism (RFLP ) 

B. Polymerase Chain Reaction (PCR) 

(i) Sequence Specific Priming (SSP) 

(ii) Sequence Specific Oligonucleotide (SSO) Typing 

 

STUDIES OF HLA-B*15 IN AGGRESSIVE PERIODONTITIS 

 Reinholdt et al. (1977)
 22

 performed a case-control study to analyze whether 

periodontitis juvenilis and  periodontitis were associated with HLA antigens. In his 

study, a case group of 68 unrelated caucasian individuals in Danish population and 

control group consisting of 1,967 healthy individuals from the same area were 

compared. The study included 39 patients with periodontitis juvenilis with age 

ranging between 11 and 29 years (median of 21 years) and 29 patients with 

periodontitis with age ranging from 35 to 45 years (mean age of 39 years). HLA tissue 

typing was done by the micro lymphocytotoxicity test. The following antigens were  
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studied as HLA-A1, 2, 3, 9, 10, 11, 28, 29, w19, w25, w26, and w32; HLA-B5, 7, 8, 

12, 13, 14, 18, 27, w15, w16, w17, w2l, w22, w35, w37, w38, w39, w40, w41, 407+, 

and 4A2+(TT); HLA-Cwl, w2, w3, w4. The following antigens A29, AW25, AW26, 

AW3, BW41, BW407+, BW4A2+ and all C antigens were excluded from the 

calculations. The results showed that the frequencies of HLA-A9, HLA-A28 and 

HLA-B15 were significantly increased in the juvenile group whereas HLA-A2 was 

decreased as compared to the findings in the general population. The relative risk of 

HLA-A9, HLA-28 and HLA-Bw15 were 3.02, 2.81 and 2.90 respectively.  

 Cullinan et al. (1980)
 23

 tested an association between periodontosis and the 

HLA-complex. Test group consisted 30 unrelated patients and 8 families (7 negroid 

families and 1 caucasoid family). The patients were divided into two groups as 18  

negroids (group I) and 12 caucasoids (group II) on an ethnic basis. Control group 

consisted of 340 unrelated individuals of the same ethnic origin and divided as 166 

negroids and 174 caucasoids. They were tissue typed for HLA-A and -B antigens.  

HLA typing of patients and family members was carried out using a modified 

lymphocytoxicity test.  The results showed that in group I, no statistically significant 

differences were found in the frequencies of “A” locus antigens between patients and 

controls. Statistically significant increase in the frequency of HLA-BW35 was found 

in periodontosis patients. In group I, HLA-B15 was proportionately higher in cases 

(11.1%) than controls (5.45%). In group II, HLA-B15 had shown greater frequency of 

33.3% in cases than controls of 16.70%. Among families, siblings showed HLA-B15 

association  in cases only, not in controls.   
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However at the B-locus a statistically significant decrease in the frequency of 

HLA-B12 in the patient group was noted. Upon correction of the "p" value this 

difference was no longer statistically significant. The segregation patterns of HLA and 

periodontosis in the families were not conclusive in this study.  

 Kaslick et al. (1980)
24

 conducted an association study between ABO blood 

groups, HLA antigens and periodontal diseases in young adults. There were 238 

caucasians included for ABO blood typing and for HLA antigens. The subjects were 

divided into 53 normal, 44 necrotizing ulcerative gingivitis, 58 chronic gingivitis, 42 

periodontosis and 41 periodontitis groups. HLA typing was performed on 236 

caucasians between the ages of 13 and 30 years. All subjects had their blood typed 

according to the ABO system. The micro-droplet lymphocyte toxicity test was used to 

identify the HLA antigens. Results showed that chronic gingivitis group was 

significantly different in ABO grouping than the control group with the gingivitis 

subjects expressed larger percentage of AB types and a smaller percentage of O types. 

The periodontosis group showed a trend toward more A and B blood groups and a 

smaller percentage of O groups than the controls. Compared to the normal group there 

was a significant reduction in HLA2 antigen frequency in the periodontitis and 

periodontosis groups. There was no significant difference of HLA-A28, HLA-A9 and 

HLA-B15 between periodontitis, periodontosis and normal subjects. HLA-BW15 was 

present in 3 individuals with periodontosis, 2 periodontitis and 3 normal individuals. 

No statistically significant difference was seen between HLA-BW15 and periodontal 

disease. 
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Saxen and Koskimies (1984)
25

 performed linkage analysis to the 

histocompatibility antigens, assuming that juvenile periodontitis was inherited in an 

autosomal recessive mode. Three families each with two siblings expressing juvenile 

periodontitis were chosen. There were three children in one of the families and five in 

the other two families. All family members were tissue-typed for HLA-A, B, and C 

locus antigens and two families for Dr locus antigens by using the standard 

microcytotoxicity test. He used 120 well characterized test sera which recognizes all 

major specificities of HLA-A, B and C locus and 60 sera for Dr 1-8 antigens were 

used. The results were shown in pedigree analysis, all the three families had two 

affected siblings. In 1
st
 family, diseased siblings shared both haplotypes. In 2

nd
 family, 

diseased siblings shared part of one haplotype due to a crossing-over in 6
th

 paternal 

chromosome seen between HLA-A and B locus. In 3
rd

 family, both affected siblings 

differed in two HLA haplotypes.  HLA-B15 antigen was found in one of the parents 

in each family. It was inherited as expected by seven of the thirteen offspring, in that 

four of whom expressed the disease. HLA-A9 antigen was found in three parents of 

two families. It was inherited by five offspring of eight tested, and three of these were 

affected. Dr antigens were tested in two families. In Family 1, all siblings had the 

same Dr phenotype, Dr 3, 4. In Family 2, the diseased siblings did not share any Dr 

antigens. Thus only one family shared both haplotypes, revealed that the disease 

susceptibility gene would not be in close linkage to the major histocompatibility 

antigens. Also the number of analyzed patients was too small to allow such 

association studies. Thus HLA-B*15 antigen was found in all families and A*9  
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antigen in two families, but these antigens did not associate to juvenile periodontitis 

within the family. Therefore no linkage was exist between juvenile periodontitis and 

HLA antigen.  

Cogen et al. (1986)
26

 conducted a study to analyze whether defects in 

leukocyte function or in genes at the MHC play a role in the etiology of either 

localized juvenile periodontitis (LJP) or generalized  juvenile periodontitis (GJP). The 

study included 18 black patients. In that, 13 LJP and 5 GJP patients (ranging in age 

from 13 to 22 years) and their 18 matched controls were compared with respect to 

selected leukocyte functions and HLA phenotypic frequencies. Leucocyte function 

tests included were 1) Leukotactic assay for detecting the chemotactic activity of 

polymorphonuclear leucocytes (PMNs) and 2) Stimulated nitroblue tetrazolium assay 

(NBT) used as a screening test for specific phagocytic impairment in PMNs.  The 

number of  HLA specificities tested were 14 HLA-A antigens, 32  HLA-B antigens, 4 

HLA-C antigens  and 9 HLA DR antigens. Because of the low number of controls 

evaluated for HLA and absence of periodontal disease, a second control group was 

used. This control group consisted of 283 black Americans. They were all typed for 

HLA-A, B, and C antigens and 137 were DR typed. HLA typing was performed by 

microdroplet lymphocyte cytotoxicity method. The results showed that there were 

significant decrease in the phagocytic and chemotactic abilities of PMNs in both LJP 

and GJP. All JP patients displayed intrinsic cell defects in chemotaxis compared with 

controls. With regard to HLA frequency, there appeared to be a significant association 

between JP and HLA-DR2 and HLA-A33 phenotypes alone. 
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There was 42% of the LJP patients were HLA-DR2-positive, whereas only 6% 

percent of the matched controls were  HLA-DR2 positive (relative risk = 11.43, p = 

0.06). In GJP, there was 60% of HLA-DR2 positive and 6% in matched controls 

(relative risk = 24, p = 0.05). Thirty-six percent of LJP patients were HLA-A33-

positive, whereas none of the controls was positive for HLA-A33-positive (relative 

risk undefined, p = 0.04). When the cases were compared with the large unevaluated 

control groups, the significant increase in A33 persisted (relative risk = 6.00, p = 

0.0135); however for DR2 the relative risk dropped to 1.41 and was no longer 

statistically significant. The other HLAs including B15 had not shown significant 

association in JP patients and controls. This study concluded that HLA-A33 and 

HLA-DR2 were associated with JP.   

Klouda et al. (1986)
27 

determined  the HLA-A, B, C, DR antigen frequencies 

and properdin factor B (Bf) allotypes in test group of forty four caucasoids patients 

with Rapidly Progressing Periodontitis (RPP). The control group consisted of 2,041 

HLA-A, B and DR typed cadaver kidney donors. The controls for HLA-C antigen 

frequencies and Bf allotypes were 318 local blood donors. None of the persons among 

the control groups were investigated for the presence of periodontal disease. The age 

of patients in the present study ranges between 23 and 39 with a median  of  31 years. 

All patients had bone loss of more than one third root length of about 8 or more teeth. 

The level of periodontal breakdown was not commensurate with intra oral levels of 

plaque or calculus. Their past medical histories did not reveal any notable features 

associated with bone loss. The HLA typing was performed by the standard two-stage  
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microlymphocytotoxicity test. Bf typing was carried out by thin layer agarose gel 

electrophoresis of serum and subsequent immune fixation with a specific antiserum. 

Results showed that HLA-A9 was the only antigen significantly increased among the 

patients (29.5% versus 17.9%; P = 0.04). Only one patient was A23 positive in 13 A9 

positive individuals and its association was primarily with the A24 split. The HLA-

DR antigen frequencies in the patient group were not significantly different from 

those of the controls. The Bf allotypes were determined in 39 patients. The 

frequencies of the allotypes did not show any deviation from the control. HLA-B15 

association was found in 18.2% in patients and 12.6% in controls. There was no 

statistically significant difference between cases and controls in HLA-B15. Other 

HLAs like HLA-A23, HLA-A2 and HLA-A28 were not statistically significant 

between cases and controls. Thus HLA-A9 was increased among  RPP  patients.  

Katz et al. (1987)
28 

analyzed association of HLA-DR4 in RPP. The HLA 

profile of ten RPP patients were compared with that of a healthy control population of 

120 individuals aged between 21 to 35 years.  Among RPP patients, 4 were Ashkenazi 

and 6 were non-Ashkenazi. Among controls, 60 were Ashkenazi and remaining 60 

were non-Ashkenazi individuals. All RPP patients had five or more teeth showing 

pocket depths of 6 mm or more and in every case, prior records were taken 1 to 3 

years before the present study showed  that attachment loss of more than 3 mm had 

occurred between examinations. All subjects had loss of bony support in the affected 

sites, bleeding on probing and increased mobility readings. HLA-A, B, C typing was 

performed by the complement-dependent microlymphocytotoxicity technique.  
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The results were shown as no significant differences between the control 

group and RPP patients in HLA-A, B and C groups. However the frequency of DR4 

in the HLA-D group was found in 80% of RPP patients and 38.3% in controls. This 

finding of increased HLA-DR4 in RPP patients raised the possibility that this Class II 

determinant might predispose to the development of RPP. The HLA-DR locus was 

known to control immune responsiveness to T-cell dependent foreign antigens. HLA-

B15 was present in one RPP patient and 5 controls. There was no significant 

association  between  cases and controls in HLA-B15.  

Sofaer (1990)
4
 had done a review study in the genetic approaches of 

periodontal disease. He stressed that the simple mendelian inheritance implied by the 

family data was complicated by modulation of the HLA system. At the population 

level, rare recombinational events occured  between HLA locus and a neighbouring 

disease-producing gene might result in the disease being associated with a large 

number of HLA specificities. Associations with HLA type had been investigated in 

adult periodontitis and juvenile periodontitis (JP). In this, JP had a suggestion of 

negative association with HLA-A2 and positive associations with HLA-A9 and HLA-

B15. Persons with the specificity of A9 or B15 might therefore have increased 

susceptibility to JP. No evidence had been found for different haplotype associations 

with JP in different families conducted by Cullinan et al. 1980, Saxen & Koskimies 

1984. Thus, there was no indication that susceptibility to this form of periodontal 

disease was influenced by a locus closely linked to the HLA complex. For the 

majority of periodontal patients, although inherited susceptibility is suspected,  
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evidence of a significant genetic component is scanty. Thus in future, identifying 

genetic susceptibility by various approaches should be designed to minimize the 

confounding effect of environmental variation.   

Shapira et al. (1994)
29 

determined the frequency of HLA antigens in patients 

suffering from the LJP and the Severe Generalized Periodontitis (SGP) forms of 

Early-Onset Periodontitis (EOP). In his study, 26 EOP patients were included. Among 

26 EOP, eleven were LJP and fifteen were SGP patients in non-Ashkenazi Jewish 

origin. The criteria included for LJP patients were aged from puberty to 26 years, 

probing attachment level (PAL) >5 mm affecting at least 2 permanent first molars and 

incisors. The criteria included for SGP patients were aged from puberty to 35 years, 

PAL >5 mm affecting at least 7 teeth, of which at least 3 were not first molars or 

incisors. 113 unrelated volunteers of same ethnic origin  were used as control group. 

Thirty-five ml of blood from all samples were taken. HLA-A, B, and C typing was 

performed by the complement-dependent microlymphocytotoxicity assay. HLA DR 

and DQ typing was performed on T-cell depleted, B-cell enriched lymphocytes by an 

extended incubation cytotoxicity testing method. The results showed that HLA-A9 

and HLA-B15 antigens were found to be significantly elevated in the SGP group. 

Association of HLA-B15 was 26.6% in SGP with P<0.01 and relative risk was 7.85, 

9% in LJP and 4.4% in controls. Association of HLA-A9 was 66.6% in SGP with P< 

0.005 and relative risk was 6.07, 36.5% in LJP and 24.7% in controls. These 

differences were found to be the high frequency of A9 and B15 antigens in the SGP 

patients, with the LJP patient group showing no significant difference from the  
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control group. No significant associations were found between EOP and its subgroups 

and any of the HLA-DR groups. These results supported the hypothesis that the 

generalized and the localized forms of  EOP are under different genetic control. The 

study concluded by HLA-A9  and  HLA-B15 were increased in SGP form of EOP.  

Takashiba et al. (1999)
30 

performed a review study to analyze the 

susceptibility of HLA genes in EOP. Susceptibility to certain diseases that involve the 

immune response had been studied in relation to distinct HLA types. It had been 

difficult to isolate HLA types that predispose patients to periodontal destruction. The 

bacterial components that are broken down into small peptides are bound to HLA 

variable domains through anchor amino acid residues depending on the affinity 

between the antigen and the HLA molecule. This binding capability depends on the 

amino acid sequence of the variable domains of the HLA molecule, which is specific 

to the HLA type. Some studies like Cullinan et al. 1980, Saxen L and Koskimies S 

1984 and Takashiba S et al. 1994 found no correlation between any HLA types and 

periodontal disease. Since serological HLA types include many subtypes, it might 

have been difficult to isolate specific serotypes. In order to distinguish the differences 

precisely, HLA typing was performed at the gene level. Genotyping specific for HLA 

typing study done by Ohyama H et al. 1996 showed that HLA-DRB1*15O1-

DQB1*O6O2 genotype with increasing frequency in EOP patients. This HLA 

genotype expressed aspartic acid at position 57 and glycine at position 70 on the DQ/J 

chain, suggesting a capability to bind certain bacterial antigens. T cell response for 

outer membrane protein (Ag53) of Porphyromonas gingivalis was examined via  this  
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HLA genotype. Strong T cell response against Ag53 pl41-161 was inhibited partially 

by anti-DR antibody but not by anti-DQ antibody. These results suggest that patients 

who had the HLA-DRBl* 1501-DQB 1*0602 genotype might have an  accelerated T 

cell response to certain periodontopathic bacteria such as Porphyromonas gingivalis  

in hyperimmune reactions and thus increased susceptibility to EOP. This supported 

the association of DR4 and periodontal disease as seen in the reports by Katz et al. 

1987 and Firatli et al.1996. In his review study, he included Shapira et al. 1994 study 

showing that HLA-A9 and  HLA-B15 were increased in SGP form of EOP.  

Reichert et al. (2003)
31  

analyzed the incidence of gender differences in HLA 

phenotype frequencies. The study included German individuals with 50 patients of 

GAgP and 102 patients of Chronic periodontitis (CP). These two groups were 

subdivided into males and females. They were compared to 102 healthy controls. All 

patients and controls were HLA typed using a serologic method by 

microlymphocytotoxicity test for HLA-A, -B and -Cw antigens. By using PCR-SSP 

method, the serologic findings for HLA-A, -B and -Cw were confirmed and extended. 

Because the serologic typing of HLA class II markers DRB1, DRB3/4/5 and DQB1 

was difficult and unsafe, these markers were carried out with PCR-SSP using a low-

resolution technique. The results were shown as female GAgP patients showed an 

increase in the frequency of HLA-A*68/69 and a decrease in the frequency of 

DRBblank*(non-DRB3/4/5*) and DQB1*05-positive probands. Only in female CP 

patients, HLA-DQB1*0303 were absent, whereas HLA-DQB1*06 increased 

significantly. In the GAgP and CP group, females showed significant HLA deviations  
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but not in males. With regard to the combined (GAgP and CP) periodontitis group, the 

increased frequency of HLA-DQB1*06 in females were similar to the findings 

obtained in the GAgP group. All the other investigated HLAs including HLA-B15 

were not associated in both cases and controls.   

Stein et al. (2003)
32 

analyzed whether HLA combinations were typically 

supporting for or making resistant against GAgP and/or CP. He investigated the 

incidence of HLA homozygosities, heterozygosities and estimated haplotypes in 

German Caucasian groups with 50 GAgP and 102 CP in comparison to 102 controls 

without periodontitis. HLA-A, -B, -Cw, -DRB1, -DRB3/4/5, -DQB1 typing was 

carried out using both serologic test by microlymphocytotoxicity test and genomic 

test by PCR-SSP technique. For serologic HLA typing, anticoagulated blood samples 

(20 ml) were taken from all patients and controls. Lymphocytes as indicator cells 

were separated from peripheral blood by density gradient centrifugation. All probands 

were typed for HLA-A, -B, -Cw antigens by microlymphocytotoxicity test. To secure 

and extend the results of the serologic typing technique, additionally genomic HLA 

typing was done. DNA was prepared from blood leukocytes by salting out technique. 

All patients and controls were DNA typed by standard PCR method for HLA-A, -B,   

-Cw and HLA-DRB1, -DRB3/4/5, -DQB1 markers in low-resolution technique. The 

investigated HLA-B*15 markers include HLA-B*15(62), B*15(63), B*15(71), 

B*15(72), B*15(75), B*15(76), B*15(77). The results showed that both patient 

groups were associated with HLA homozygosities and heterozygosities. Most striking 

feature was the significantly lower frequency of HLA-DRB blank* homozygosity 
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 (non-DRB3*/DRB4*/DRB5*) in CP, whereas HLA-DRB1*15: DRB5*(DR51): 

DQB1*06 showed a slightly higher homozygosity rate in all patients. As the 

combination, HLA-A*02, A*03 was significantly decreased in AgP. HLA-A*01, 

A*03 heterozygosity was significantly lowered in CP. Among others, the known 

positive associations for HLA-A*68/69 (A28) and HLA-DRB1*04 were confirmed 

by the haplotypes HLA-A*68/69: Cw*07: B*18 in AgP and HLA-Cw*08 : B*14 : 

DRB1*04 in CP. There was no association of HLA-B15 among study population. The 

different associations in AgP and CP indicate different susceptibility and resistance 

factors for both diseases.  

Roshna et al. (2006)
5 

assessed association of HLA-A*9 and HLA-B*15 

alleles with GAgP in an Indian Population. Forty GAgP patients (cases) and eighty 

periodontally and systemically healthy subjects (controls) participated in this study. 

Only ethnically similar case-control samples belonging to South Indian communities 

were considered for the study. Peripheral blood samples of 10 ml were collected in 

vials containing ethylene diamine tetraacetic acid (EDTA) as an anticoagulant. 

Genomic DNA isolation from leukocytes was carried out by organic extraction 

method.  The quality and quantity of genomic DNA were checked in a ultraviolet 

(UV)-spectrophotometer based on 260:280 ratios. HLA-A*9 and HLA-B*15 typing 

was carried out using PCR-SSP based molecular method. The results showed that no 

statistical significant differences between HLA-A*9-positive and A*9-negative 

patients. When comparing patients who were negative for HLA-B*15 alleles, the 

Gingival Index (GI), Clinical attachment level (CAL) and interproximal bone loss  
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were found to be significantly increased in the B*15 positive patient group. Even 

though the distribution of HLA-A*9 was not significantly different between patients 

and controls, HLA-B*15 frequency was higher in patients than in controls. HLA-

B*15 was a significant risk factor for GAgP and was positively correlated with the 

disease severity, whereas HLA-A*9 had no association with the disease. The 

haplotype of HLA-A*9: B*15 did not impart any additional risk for GAgP compared 

to HLA-B*15 alone.  

Stein et al. (2008)
33 

done a review study to analyze the distribution of HLA 

class I and II phenotypes in Caucasian patients with CP and AgP. He included 12 

studies for his review which were considered to be suitable for metaanalysis. In 

patients with CP, no significant HLA associations were found. Patients with AgP 

showed a positive association with HLA-A9 and HLA-B15 as well as a negative 

association with HLA-A2 and HLA-B5. On grouping all patients into one 

periodontitis group (AgP+CP), the same deviations were confirmed with higher 

statistical significance. That is the negative associations to HLA-A2, HLA-B5 and the 

positive associations with HLA-A9 and HLA-B15 found in the AgP group could be 

confirmed for all periodontitis patients. For HLA-A9 and B15, significant 

heterogeneity was found between the studies. No significant associations were found 

with HLA class II antigens in his review study. HLA-A9 and B15 seem to represent 

susceptibility factors for AgP whereas HLA-A2 and B5 are potential protective 

factors against periodontitis among Caucasians. 
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 Reichert et al. (2013)
34 

conducted a study to find individual composition of 

HLA and periodontal pathogens in causation of periodontitis in 85 patients with 

GAgP  and 71 patients with generalized CP and compared to 88 periodontitis-free 

controls. This study investigated HLA-A*, B*, C*, DRB3*/4*/5* and -DQB1* 

associations to both GAgP and generalized CP. HLA-B*15 markers such as B*62 

(15), B*63 (15), B*75 (15), B*71 (15), B*72 (15), B*76 (15), B*77 (15) were 

included in the investigated HLA antigens.  He had also examined whether certain 

HLA alleles were associated to the subgingival presence of Aggregatibacter 

actinomycetemcomitans, Porphyromonas gingivalis, Prevotella intermedia, 

Tannerella forsythia and Treponema denticola. HLA Class I and II typing was 

performed by PCR with SSP. Subgingival plaque specimens were detected by PCR 

with SSO typing. The results showed that HLA-A*02, B*57, HLA-A*30/*31, HLA-

DQB1*0302, and the combination HLA-DRB1*04; DRB4*; DQB1*0302 were 

decreased in patients with GAgP but were not decreased in patients with CP.  After 

adjusting other risk factors for periodontitis in both patient groups (GAgP + CP), 

HLAB*57, HLA-DQB1*08 and HLA-DRB1*04; DRB4*; DQB1*0302 were 

identified as independent resistance factors for generalized severe periodontitis. 

Moreover, individuals who expressed HLA-DRB1*04; DRB4*; DQB1*0302 had a 

decreased colonization risk with Aggregatibacter actinomycetemcomitans. There was 

no association of HLA-B*15 in both patients and controls in his study.  

Kundu et al. (2014) 
35 

studied the possible association between defective 

PMN adhesion and β2‑integrin expression; defective neutrophil migration and actin  
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polymerization level; the expression of ABO blood group and HLA antigen; and the  

percentage of CD14+ CD16+ monocytes (cluster of differentiation)  and CD45RA 

monocytes in AgP. They were compared with CP and periodontally healthy groups. A 

total of 45 subjects of the age group 20-50 years, free from any known systemic 

disease, were divided into three groups such as Group I consisted of 15 periodontally 

healthy controls, Group II consisted of 15 CP and Group III consisted of 15 AgP. 

Peripheral blood samples were collected in all groups. ABO blood grouping using the 

slide agglutination method and HLA typing by complement fixation test were 

performed.  β2‑integrin expression, actin polymerization level and percentage of 

CD14+ CD16+ monocytes and CD45RA monocytes were estimated by fluorescence-

activated cell sorter analysis. The results were shown as most of the AgP subjects 

belonged to the blood group “AB” and an increased frequency of HLA‑A30, CW1, 

DR1, B44 and DQ2 were also observed. HLA-B15 was present in 2 healthy controls 

among 15 individuals, whereas it was found in 3 AgP patients and 3 CP patients 

among the 15 individuals each. There was no significant association between cases 

and controls regarding HLA-B15. In the AgP group, both β2‑integrin and actin levels 

were significantly less than those of normal subjects. Leukocytic functional defects 

were found in AgP subjects. The mean percentage of CD14+ CD16+ monocytes were 

found to be maximum in CP followed by AgP and then in healthy subjects. A 

statistically significant higher percentage of CD14+ CD16+ and CD45RA monocytes 

were found in AgP subjects as compared with the controls and CP groups.  
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The study was conducted in the Department of Periodontics, Sri Ramakrishna 

Dental College and Hospital, Coimbatore. It was approved by the Institutional Ethical 

Committee and carried out with written informed consent from the subjects. 

 The study included 49 subjects aged 20-35 years. They were divided into two 

groups. Group I (Test) consisted of 23 subjects with GAgP and group II (control) 

consisted of 26 subjects with gingivitis or clinical attachment loss of <3mm.  

STUDY DESIGN AND PATIENT SELECTION 

The subjects included in the study have to satisfy the following criteria: 

CRITERIA OF INCLUSION 

SELECTION OF TEST GROUP: 

1. 23 Subjects who were diagnosed with GAgP having generalized interproximal 

clinical attachment loss affecting atleast three permanent teeth other than first 

molars and incisors.
2
 

2. Radiographic evidence of bone loss. 

SELECTION OF CONTROL GROUP: 

1. 26 Subjects with  gingivitis or having clinical attachment  loss of  <3mm. 

2. No evidence of radiographic bone loss. 

CRITERIA OF EXCLUSION: 

1. Patients with any systemic diseases. 

2. Smokers. 
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ARMAMENTARIUM: 

 -Dental mouth mirror 

-Explorer 

-William’s periodontal probe 

-Tweezer 

-Surgical mask 

-Gloves 

-Sterile gauze pellets 

-Patient apron 

-5ml disposable syringe 

-5ml EDTA sprayed tube (Vacuette) 

-DNA extraction kit 

-PCR primers  

-Gel Electrophoresis. 

CLINICAL EXAMINATION : 

During examination of the patient, the following clinical parameters were 

assessed. 

Plaque Index (PlI):  

The full mouth plaque was assessed using the criteria of the Plaque Index 

system given by Silness and Loe (1964).
36
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Gingival Index (GI): 

 The assessment of full mouth gingival condition was evaluated using 

Gingival Index system given by Loe and Silness (1963).
37

 

Conventional probing depth (PD):  

The probing pocket depth was assessed on each tooth from the gingival 

margin to base of the sulcus using William’s periodontal probe at 6 specific surfaces 

per tooth. 
38

  

1. Distobuccal surface  

2. Midbuccal surface 

3. Mesiobuccal surface  

4. Distolingual surface  

5. Midlingual surface 

6.   Mesiolingual surface 

Clinical attachment level (CAL):  

The CAL was recorded from cementoenamel junction (CEJ) to the base of the 

gingival sulcus using William’s periodontal probe in all the six sites as mentioned for 

probing depth. 
39

 

- If the gingival margin was located on the anatomic crown, the CAL was 

obtained by subtracting the depth of the pocket with the distance from the 

gingival margin to CEJ. 

- If the gingival margins coincides with CEJ, the CAL was same as the 

probing depth. 
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- If the gingival margin was located apical to CEJ, the CAL was the sum of 

probing depth and the distance from the CEJ to the gingival margin. 

Radiographic assessment: 

The assessment of bone loss was measured at interproximal sites with the 

distance from the cementoenamel junction to the crest of alveolar bone in intraoral 

periapical radiograph (IOPA). The radiographic evidence of bone loss was present, if 

the proximal CEJ was  >2mm to the interproximal crest. 
40

 

Sample collection: 

3 ml of venous blood was collected from antecubital fossa using 5ml syringe 

and transferred to a sterile EDTA sprayed tube (Vacuette) and was stored at -20⁰C. 

The further analysis was done in Department of Biotechnology, Bharathiar 

University, Coimbatore. 

Deoxyribose nucleic acid (DNA) extraction: 

The frozen blood sample was thawed. DNA extraction of sample was done by 

salting out method.
41 

1.2 ml of blood was drawn from a vacutainer sprayed with 

EDTA. 300µl of blood was taken in each 2ml of 4 eppendorf microfuge tubes. 900µl 

of TKM 1   (T -Tris, K -KCl and M -MgCl2) which consists of Tris 0.242 gm, 

Potassium chloride (KCl) 0.148 gm, Magnesium chloride (MgCl2) 0.406 gm, EDTA 

0.148 gm and its pH is 7.6 in 200 ml  and 100µl of 1% Triton X 100  was added and 

vortexed.  It was incubated for 20 minutes.  After incubation, the tubes containing the 

mixture was centrifuged at 8000 rpm for 5 minutes. The above steps were repeated till 

white pellet forms. The supernatant was discarded. 260µl of TKM 2 which consists of  
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Tris 0.121 gm, KCl 0.074 gm, MgCl2 1.203 gm, EDTA 0.074 gm, Sodium chloride 

(NaCl) 0.467 gm and its pH 7.6 (100 ml)  and 40µl of sodium dodecyl sulphate (SDS)  

was added to the pellet, vortexed and incubated for 20 minutes. Then 100µl of 6M 

NaCl was added and centrifuged at 8000 rpm for 5 minutes. The supernatant was 

transferred into a new microfuge tube. Ice cold isopropanol was added to the 

transferred supernatant and shaked gently to precipitate DNA. The microfuge tubes 

were centrifuged at 8000 rpm for 5 minutes. The supernatant was discarded. The 

DNA pellet was washed with 30µl of 70% ethanol. Then it was shaked gently and 

centrifugation was done at 8000rpm for 5 minutes. The supernatant was discarded and 

the pellet was air dried. The DNA pellet was suspended in TE (T -Tris and E - EDTA) 

buffer which consists of 1.105 gm Tris base + 0.015 gm EDTA in 400 ml deionized 

water and pH adjusted 8.0 with hydrochloric acid (HCl). The quality and quantity of 

genomic DNA were checked in a nanospectrophotometer. Gel electrophoresis was 

done to identify the quality of DNA by 0.8% agarose gel. 

PCR-SSP Method: 

HLA-B*15 genotyping was identified by PCR-SSP method by Middleton et 

al.
42

   Amplification was performed in a thermocycler eppendorf master cycler. The 

sequence of HLA-B*15 forward primer was 5’-CCTCCTGCTGCTCTCGGGA-3’ & 

reverse primer was 5’-AGGCCATCCCCGGCGACCTAT-3’ with expected PCR 

product size of 1026 base pair (bp). Each PCR reaction volume of 100 µl contained 

Tris-HCl of 67mM and its pH was 8.8, Ammonium sulphate ((NH4)2SO4) 16mM,  
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Magnesium chloride (MgCl2)1.5mM, Tween 0.01%w/v, 200µM of deoxy nucleotide 

triphosphates (dNTPs) and 0.2µM of forward primer & 0.2µM of reverse primer, 2U 

of Taq DNA polymerase (Taq- Thermus aquaticus) and finally add 1µl of DNA 0.1-

0.5µg. The cycling condition included initial denaturation of 96⁰C for 5 minutes, 

denaturation of 96⁰C for 1 minute, annealing of 58⁰C for 1 minute, extension of 72⁰C 

for 1 minute and final extension of 72⁰C for  5 minutes. The total number of PCR 

cycles were 35. The visualization was performed in a 1.5% agarose gel 

electrophoresis. 

For statistical results, Mann-Whitney U test was applied for comparison 

analysis. SPSS 11.5 software was used for statistical study. 
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DEPARTMENT OF PERIODONTICS  

A CASE CONTROL STUDY ON THE ASSOCIATION OF HUMAN 

LEUCOCYTE ANTIGEN B*15 ALLELE IN GENERALIZED                       

AGGRESSIVE PERIODONTITIS PATIENTS IN AN INDIAN       

POPULATION 

                                                        PROFORMA 

                              FORM I - SCREENING PROFORMA 

   NAME: 

   AGE:   SEX : 

   POSTAL ADDRESS: 

   TELEPHONE NUMBER: 

   OCCUPATION: 

   CRITERIA OF INCLUSION: 

   SELECTION OF TEST GROUP: 

 Number of subjects : 23 

 GAgP was diagnosed if generalized interproximal clinical attachment 

loss affecting atleast three permanent teeth other than first molars and 

incisors. 
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 Radiographic evidence of bone loss 

  SELECTION OF CONTROL GROUP: 

 Number of subjects : 26 

 Subjects with gingivitis or clinical attachment loss of < 3mm   

 No evidence of radiographic bone loss 

 CRITERIA OF EXCLUSION: 

• Patients with any systemic diseases. 

• Smokers 
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  FORM II- HISTORY PROFORMA 

CHIEF COMPLAINT WITH DURATION: 

PRESENT                   ABSENT               

1. Bleeding gums                                                            

2. Pain in gums   

3. Swollen gums 

4. Pus discharge from gums 

5. Mobility 

6. Hypersensitivity 

7. Any other complaints (Specify):    

PERSONAL HISTORY:   

1.  Diet:          Veg                               Non -veg                         Mixed  

2. Brushing habit:  

3. Smoking:       Yes                                            No 

4. Any other (specify): 

FAMILY HISTORY: 
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FORM III- CLINICAL PARAMETER ASSESSMENT 

                                                                                 DATE: __________ 

1. PLAQUE INDEX (SILNESS & LOE 1964): 

 

 

BBBBB 

 

 

 

 

  

Calculation = 

 

Inference :                

    

Excellent: 0  

 Good: 0.1-0.9  

 Fair   : 1.0-1.9  

 Poor  : 2.0-3.0 

 

 

 

       Sum of score of each teeth 

   Total number of teeth examined 
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2.  GINGIVAL INDEX (LOE & SILNESS 1963): 

 

 

 

 

 

 

 

Calculation : 

 

 

Inference :       ------------------                      Mild gingivitis: 0.1 - 1.0 

                                                                       Moderate gingivitis: 1.1 – 2.0   

                                                                       Severe gingivitis: 2.1 – 3.0 

                    

 

 

       Sum of score of each teeth 

   Total number of teeth examined 
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3. PERIODONTAL STATUS 

a) PROBING DEPTH: (CONVENTIONAL PROBING METHOD) 

 

 

 

 

 

b) CLINICAL ATTACHMENT LEVEL:  

 

 

 

b) CLINICAL ATTACHMENT LOSS: 

 

c) RADIOGRAPHIC FINDINGS: 
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        FORM IV LABORATORY INVESTIGATION 

Date of collecting 3ml of venous blood from antecubital fossa: 
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                     CONSENT FORM 

                     CERTIFICATE BY INVESTIGATOR 

I certify that I have disclosed all details about the study in the terms easily understood 

by the patient. 

 

Dated:   ___________                                                              Signature: 

                                                                                                     Name:  
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CONSENT BY SUBJECT 

                 I have been informed to my satisfaction, by the attending physician, the 

purpose of the clinical trial and the nature of treatment and follow up including the 

laboratory investigation to be performed to monitor and safe guard my body 

functions. 

 

 

Dated: _________                            Signature or thumb impression 
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Figure 4: Armamentarium for clinical Examination 
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Figure 5: Test group- GAgP  

 

Figure 6: Radiograph of GAgP 
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                    Figure 7: Control group 

 

 Figure 8: Radiograph of Control group 

 

 

 

 



                                                                                    FIGURES                                                                                                                                        
 

 47 
 

 

 

Figure 9: Collecting 3ml of venous blood 
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        Figure 10: Materials for DNA extraction. 

 

      Figure 11: HLA- B*15 primers 
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       Figure 12: PCR mixing reagents 
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Figure 13: Blood sample in microfuge tube 

   

Figure 14:  Eppendorf Centrifuge 
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Figure 15: Supernatant              Figure 16: WBC coated by RBC 

Solution   

 

 

   

     
  

                        Figure 17: DNA pellet 
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Figure 18: Gel electrophoresis with 0.8% agarose gel 
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Figure 19: PCR- eppendorf Mastercycler 
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Figure 20: HLA- B*15 PCR processing 
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Figure 21: No association of HLA-B*15 under  

1.5% agarose gel electrophoresis in both groups                                                                                                                                                                                                                                                                                                                                                        
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 Statistical analysis: 

 One sample Kolmogorov-Smirnov test was applied to test the normality of 

data set. Since p value was less than 5%, the normality assumption was not satisfied. 

Therefore for comparison analysis, Mann-Whitney U test was used for statistical 

analysis in this study. 

Sample characteristics: 

Description of age and sex in study group: 

 The total number of individuals included in this study were 49 (GAgP=23, 

Control=26). Among them, males were 30 and females were 19. The mean age of 

study group was 26.40±4.25 years (Table 1). 

Description of clinical parameter in study group: 

 Table 2 showed the distribution and association of clinical parameters among 

the tests and controls, which showed the significant difference of PlI, PD and CAL in 

both groups and insignificant difference of GI in both groups. The mean value of  PlI, 

PD and CAL in test group were statistically higher than that of the control group 

whereas GI was lower in test group when compared to control group but it did not 

show any statistically significant difference between two groups. 

Description of intergroup comparison in the study groups: 

 The mean PlI score of the test group was 0.97 and control group was 0.81, 

which showed statistically significant difference among two groups as p value <0.05 

(Table 2, Figure 22). The mean score of GI in test group was 1.83 and control group 

was 1.91 which showed statistically insignificant difference among two groups (Table  
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2, Figure 23). The mean value of PD in the test group was 4.51 and the control group 

was 2.26 which showed statistically significant difference among two groups as p 

value <0.05 (Table 2, Figure 24). The mean value of CAL in the test group was 4.30 

and the control group was 1.53 which showed statistically significant difference 

among two groups as p value <0.05 (Table 2, Figure 25).  

Association of HLA-B*15: 

 The genetic association of HLA-B*15 was analyzed in both test and control 

groups. The total number of 49 subjects were included for genetic analysis. All the 

subjects belonging to various locations of Tamilnadu, visited Sri Ramakrishna Dental 

College and Hospital, Coimbatore. Genomic typing of HLA-B*15 was performed by 

PCR-SSP method. Image of gel electrophoresis described no genetic association of 

HLA-B*15 in GAgP and the control group had also not shown any association of  

HLA-B*15. (Figure 21). The concluding remarks of the genetic study confirmed the 

negative association of HLA-B*15 among study groups. 
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Table 1: Age characteristics of the sample 

 

Total number of 

sample 

Minimum 

age(years) 

Maximum 

age(years) 

Mean ± Standard 

deviation(SD) 

Age 49 20.00 34.00 26.40±4.25 

        

 

Table 2: Characteristics of test and control group 

Characteristics Groups Mean ± Standard 

deviation(SD) 

Result 

PlI Test 

Control 

0.97±0.28 

0.81±0.14 

p<0.05(significant) 

GI Test 

Control 

1.83±0.31 

1.91±0.07 

NS 

PD Test 

Control 

4.51±0.86 

2.26±0.28 

p<0.05(significant) 

CAL Test 

Control 

4.30±0.82 

1.53±0.24 

p<0.05(significant) 

 

NS: not significant at 5%. p values were calculated by Mann-Whitney U test. 
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Figure 22: Comparison of PlI between study groups 

 

Figure 23: Comparison of GI between study groups 
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 Figure 24: Comparison of PD between study groups 

  

 

 

 

 

 

 

Figure 25: Comparison of CAL between study groups 
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This study evaluated the association of HLA-B*15 gene in the study group 

consisting of population in Tamil Nadu who were residing in Coimbatore district. Of 

the two study groups, the test  group comprised of patients with GAgP and control 

group comprised of subjects with gingivitis or subjects having attachment loss of 

<3mm. To prevent the confounding effect of the smoking and the influence of 

systemic diseases in the progression of periodontitis, both conditions were excluded 

from the study groups. From a genetic point of view, the present study is an 

association study, where HLA-B*15 gene serve as candidate gene. 

In the present study, PlI score of GAgP was 0.97 which was statistically 

higher when compared to PlI score of 0.81 in the controls. Although GAgP patients 

showed higher PlI score when compared to controls, the amount of plaque deposits 

were not matched with their periodontal destruction in terms of CAL. According to 

AAP report 1999, the amount of microbial deposits have been inconsistent with the 

periodontal destruction in AgP.
2
 According to Silness and Loe 1964, PlI score of <1 

denotes good PlI score.
36

 The present study corroborated with the AAP report 1999, 

which found that subjects with GAgP had significantly good PlI score since their PlI 

score was 0.97, which was inconsistent with their attachment loss of 4.30±0.82.  

The GI score of GAgP patients was 1.83, which was lower when compared to 

GI score of 1.91 in the controls, but there was no statistical significant difference 

between these two groups in the present study. Both groups had moderate gingivitis 

according to the inference given by Loe and Silness 1963.
37

 This was corroborated 

with the review study done by Shapira et al. 2005, in which he stressed that clinical 
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 inflammation is a crucial aspect of the periodontal diseases. It is accepted that 

bacteria causes infection and the subsequent inflammation is the main part of the 

disease process. There is not enough data regarding the correlation between any 

genetic variation and GI to draw any meaningful conclusions.
 43

 

 The CAL was 3 times higher, that is 4.30±0.82 in GAgP when compared to 

CAL of 1.53±0.24 in controls, which showed statistically significant difference 

between these two groups in the present study. This was correlated with the statement 

given by Baer 1971,
 
that periodontosis had sites with periodontal destruction which 

was not commensurating with the local irritants and loss of attachment was 3 to 4 

times higher in this condition.
44

   

Genetic immunological mechanisms may determine individual host 

susceptibility and predisposition to AgP. In particular, AgP suggested the existence of 

such genetic susceptibility factor.
31

 HLA had been considered a candidate of genetic 

risk markers for AgP. Two of the main problems in defining genetic risk factors for 

periodontitis are the heterogeneity of the examined diseases and ethnic aspects of the 

distribution of the genetic markers. Identification of associated HLA main antigen 

determinants must be the first step for a more detailed focus on HLA antigen alleles 

providing the base for peptide-binding analyses.
33

 The polymorphisms of HLA can 

directly affect the binding capability of antigen peptides and thus affect the antigen-

specific T-cell response. HLA class I antigens predominantly present peptides derived 

from viruses and self-antigens to cytotoxic T cells.
45

 Interestingly, in the present 

study, we found negative associations of HLA-B*15 in both GAgP groups and  
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controls. Certain HLA alleles seem to be associated with susceptibility or resistance to 

periodontitis in different populations.
 46 

This study result was in accordance to the results of previous studies done by 

Kaslick et al. (1980)
24

, Cogen at al. (1986)
26

, Klouda et al. (1986)
27

, Katz et al. 

(1987)
28

, Reichert et al. (2003)
31

, Stein et al. (2003)
32

, Kundu et al. (2014)
 35

 which 

showed a negative association of HLA-B*15 in GAgP and in contrast to the results of 

the studies which showed a positive association of HLA-B*15 in GAgP done by 

Roshna et al. (2006)
5
, Reinholdt et al. (1977)

22
, Cullinan et al. (1990)

 23
, Saxen and 

Koskimies (1984)
25

, Shapira et al. (1994)
29

. The difference in results obtained in 

various studies explained the fact that various sets of population had been involved 

such as Caucasians, Negroids, Blacks, Danish, Jews, Ashkenazi and non-Ashkenazis. 

HLA allele and haplotype frequencies vary considerably across ethnic groups. 

Distribution of HLA subtype is significantly different among different ethnic 

groups.
46,47

 In an Indian study,  Roshna et al. 2006 investigated the HLA-B*15 and 

HLA-A*9 association with GAgP patients in population of Kerala. She had found 

positive association of HLA-B*15 in GAgP patients in population of Kerala.
5 

 But the 

present study was performed on subjects who belonged to the various locations of 

Tamil Nadu,  who had showed negative association of HLA-B*15, which may denote 

that different ethnic background affect the genetic marker of HLA.   

In this study, only a small number of subjects (number=49) were included, 

which limited the statistical validity of the associations found. But the bias for 

statistical result was reduced due to the selection of study population which belong to  
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the same ethnic origin and controls were selected with gingivitis or subjects having 

attachment loss of <3mm. Thus a high contrast between diseased and control subjects 

was achieved in the present study. Documentation of rapid progression of periodontal 

destruction over the time period should be made prior to diagnosing the patients with 

GAgP as suggested by Armitage 2002.
48

 Since the present study was performed from 

a single examination, it was difficult to assess the rapid progression of periodontal 

destruction in a single time, which was considered to be the limitation of the study.  

 The susceptibility to AgP involves multiple genetic association that may act 

synergistically. The exact role of genetic marker can be substantiated when entire 

cluster of genes with larger samples are studied. With the development of genotyping 

technology, genome-wide association studies (G-WAS) have become possible, and 

are gradually becoming more important in the study of complex diseases. G-WAS is a 

study of genetic variation across the entire human genome that is designed to discover 

genetic associations with observable traits, the presence or absence of a disease or 

condition. This have several advantages over candidate gene studies. In contrast to 

candidate gene studies, in which candidate genes are selected based on known or 

suspected disease mechanisms, a genome-wide association study scans the entire 

genome and may potentially identify novel genetic markers. Thus a large number of 

genes can be analyzed and may be found to be associated with disease.
 49
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This study evaluated the association between HLA-B*15 and GAgP patients. 

The study included 49 subjects, who were divided into two groups. Test group 

consisted of 23 GAgP patients and controls consisted of 26 subjects with gingivitis or 

clinical attachment loss of less than 3mm. The study was conducted in the Department 

of Periodontics, Sri Ramakrishna Dental College & Hospital, Coimbatore, India. 

The mean age of the study group was 26.40±4.25 years. The mean PlI score of 

the test group was 0.97 and the control group was 0.81, the GI score of the test group 

was 1.83 and that of the control group was 1.91 and the mean PD of the test group 

was 4.51 mm and that of the control group was 2.26 mm. The mean CAL of the test 

group was 4.30 mm and the control group was 1.53 mm. A statistically significant 

difference in PlI, PD and CAL was found in the both groups and no statistically 

significant difference in GI was found in the both groups. 

In the present study, there was no significant association of HLA-B*15 in both 

GAgP patients and control group. The disease prevalence often changes with 

geography and ethnicity and the allele frequencies can vary widely throughout the 

world. Hence, to select a more homogenous population, the study subjects in the 

present study were of same ethnicity and also share the same geographic location. A 

larger sample size might have made a significant difference of the HLA-B*15 

association among the study groups. 

Limitation of this study was its cross-sectional design and smaller sample size. 

Therefore, further longitudinal studies with larger sample size has to be assessed.  
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Finally, the analysis of the entire genome of the HLA family has to be done to 

find out the association of the gene polymorphism with GAgP. It is likely that there is 

still a journey of discovery taking place in genetic studies for understanding the 

various genetic polymorphisms in GAgP. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

BIBLIOGRAPHY 

 



                                                                         BIBLIOGRAPHY                           
 

 67 
 

 

1. Newman MG, Takei HH, Klokkevold PR, Carranza FA. Genetic factors and 

periodontal disease. In: Diehl SR, Chou C, Kuo F, Huang C, eds. Clinical 

Periodontology.11
th

 ed. Philadelphia: Saunders;2011:361-383. 

2. Consensus Report: Aggressive Periodontitis, Ann Periodontol 1999;4(1):53. 

3. Schenkein HA. Finding genetic risk factors for periodontal diseases: Is the 

climb worth the view? Periodontol 2000 2002;30:79-90. 

4. Sofaer JA. Genetic approaches in the study of periodontal disease. J Clin 

Periodontol 1990;17:401-408. 

5. Roshna T, Thomas R, Nandakumar K, Banerjee M. A Case- Control Study on 

the Association of Human Leucocyte Antigen- A9 and B15 Alleles with 

Generalized Aggressive Periodontitis in an Indian population. J Periodontol 

2006;77:1954-1963. 

6. Albander JM. Aggressive periodontitis: case definition and diagnostic criteria. 

Periodontol 2000 2014;65:13-26. 

7. Hart TC. Genetic risk factors for early-onset periodontitis. J Periodontol 1996; 

67:355-366. 

8. Bali D, Pandit N, Kathuria R, Bali A. Genetics and Aggressive periodontal 

disease: An update Review. J Oral Health Comm Dent 2012;6(2):97-101. 

9. Lang N, Bartold PM, Cullinan M, et al. Implications of genetic technology for 

the management of periodontal diseases. J Periodontol 2005;76:850-857. 

10. Shapira L, Wilensky A, Kinane DF. Effect of genetic variability on the 

inflammatory response to periodontal infection. J Clin Periodontol 

2005;32(6):72–86. 



                                                                         BIBLIOGRAPHY                           
 

 68 
 

 

11. Tait BD. The ever-expanding list of HLA alleles: changing HLA 

nomenclature and its relevance to clinical transplantation. Transplantation 

Reviews 2011;25:1-8. 

12. HLA antigens. HLA nomenclature 2014. Updated 2014 Sep 22. Available 

from: http://hla.alleles.org/antigens/index.html. Accessed October 2, 2014. 

13. Goteiner D, Goldman MJ. Human leucocyte antigen haplotype and resistance 

to periodontitis. J Periodontal Res 1984;55(3):155-158. 

14. Westover JB, Sweeten TL, Bensen M, Bray-Ward P, Torres AR. 2011. 

Immune dysfunction in autism spectrum disorder, Autism- A neuro 

developmental journey from genes to behavior, Dr. Valsamma Eapen (Ed.), 

Available from: http://www.intechopen.com/books/autism. Accessed October 

8, 2014. 

15. Blumberg RS, Wal YV, Claypool S, et al. The multiple roles of major 

histocompatibility complex class-I-like molecules in mucosal immune 

function. Acta Odontol Scand 2001;59;139-144. 

16. Shankarkumar U. The Human Leucocyte Antigen. Int J Hum Genet 

2004;4(2):91-108. 

17. HLA-B. Genetics Home references Available from: ghr.nlm.nih.gov/geneFamily. Accessed 

October 8, 2014. 

18. Marsh SG, Albert ED, Bodmer WF, et al. Nomenclature for factors of the 

HLA system. Tissue Antigens 2010;75:291-455. 

 

 



                                                                         BIBLIOGRAPHY                           
 

 69 
 

 

19. HLA alleles numbers. HLA nomenclature, July 2014. Updated 2014 Sep 22. 

Available from: http://hla.alleles.org/antigens/index.html. Accessed October 9, 

2014. 

20. IPD-IMGT/HLA database. Available from: www.ebi.ac.uk/ipd/imgt/hla/allele. 

html. Accessed October 2, 2014. 

21. Vijayalakshmi R, Geetha A, Ramakrishnan T, Emmadi P. Genetic 

polymorphisms in periodontal diseases: An overview. Indian J Dent Res 

2010;21(4):568-574. 

22. Reinholdt J, Bay I, Svejgaard A. Association between HLA- Antigens and 

Periodontal disease. J Dent Res 1977;56(10):1261-1263. 

23. Cullinan MP, Sache J, Wolf E, Seymour GJ. The distribution of HLA-A and -

B antigens in patients and their families with periodontosis. J Periodontal Res 

1980;15:177-184. 

24. Kaslick RS, West TL, Chasens AI. Association between ABO blood groups, 

HL-A Antigens and periodontal diseases in Young adults: A Follow-Up study. 

J Periodontol 1980;51(6):339-342. 

25. Saxen L, Koskimies S. Juvenile periodontitis-no linkage with HLA-antigens. J 

Periodontal Res 1984;19:441-444. 

26. Cogen RB, Roseman JM, Al- Joburi W, et al. Host Factors in Juvenile 

Periodontitis. J Dent Res 1986;65(3):394-399. 

27. Klouda PT, Porter SR, Scully C, et al. Association between HLA-A9 and 

rapidly progressive periodontitis. Tissue Antigens 1986;28:146-149. 

 



                                                                         BIBLIOGRAPHY                           
 

 70 
 

 

28. Katz J, Goultschin J, Benoliel RF, Brautbar C. Human leucocyte antigen 

(HLA) DR4 positive association with rapidly progressing periodontitis. J 

Periodontol 1987;58(9):607-610. 

29. Shapira L, Eizenberg S, Sela MN, Soskolne A, Brautbar H. HLA A9 and B15 

are associated with the Generalized Form, But not the Localized Form, of 

Early- Onset periodontal diseases. J Periodontol 1994;65:219-223. 

30. Takashiba S, Ohyama H, Oyaizu K, Kogoe-Kato N. Murayama Y. HLA 

genetics for diagnosis of susceptibility to early-onset periodontitis. J 

Periodontal Res 1999;34:374-378. 

31. Reichert S, Stein J, Gautsch A, Langner J, Schaller HG, Machulla HKG. 

Gender differences in HLA phenotype frequencies found in german patients 

with generalized aggressive periodontitis and chronic periodontitis. Oral 

Microbiol Immunol 2003;17:360-368. 

32. Stein J, Reichert S, Gautsch A, Machulla HKG. Are there HLA combinations 

typical supporting for or making resistant against aggressive and/or chronic 

periodontitis? J Periodontal Res 2003;38:508-517. 

33. Stein JM, Machulla HKG, Smeets R, Lampert F, Reichert S. Human leucocyte 

antigen polymorphism in chronic and aggressive periodontitis among 

Caucasians: a meta-analysis. J Clin Periodontol 2008;35:183-192. 

34. Reichert S, Altermann W, Stein JM, Schaller HG, Machulla HKG, Schulz S. 

Individual composition of human leucocyte antigens and periodontopathogens 

in the background of periodontitis. J Periodontol 2013;84:100-109. 

 



                                                                         BIBLIOGRAPHY                           
 

 71 
 

 

35. Kundu D, Bandyopadhyay P, Nair V, Chowdhury M, Mukherjee S, Nayek M. 

Aggressive periodontitis: A clinic- hematological appraisal. J Indian Soc 

Periodontol 2014;18:166-171. 

36. Silness J, Loe H. Periodontal disease in pregnancy.II. Correlation between oral 

hygiene and periodontal condition. Acta Odontol Scand 1964;22:121-35. 

37. Loe H, Silness J. Periodontal disease in pregnancy. I. Prevalence and severity. 

Acta Odontol Scand 1963;21:533-551. 

38. Hill EG, Slate EH, Wiegand RE, Grossi SG, Salinas CF. Study design for 

calibration of clinical examiners measuring periodontal parameters. J 

Periodontol 2006;77:1129-1141. 

39. Philstrom BL. Measurement of attachment level in clinical trials; probing 

methods. J Periodontol 1992;63:1072-1077. 

40. Kallestal C, Malsson L. Criteria for assessment of interproximal bone loss on 

bite-wing radiographs in adolescents. J Clin Periodontol 1989;16:300-304. 

41. Miller SA, Dykes DD, Polesky HF. A simple salting out procedure for 

extracting DNA from human nucleated cells. Nucleic acid research 

1988;16(3):1215. 

42. Middleton D, Williams F, Hamill MA, Meenagh A. Frequency of HLA-B 

alleles in a Caucasoid population determined by a two-stage PCR-SSOP 

typing strategy. Human immunology 2000;61:1285-1297. 

43. Shapira L, Wilensky A, Kinane DF. Effect of genetic variability on the 

inflammatory response to periodontal infection. J Clin Periodontol 

2005;32(6):72-86. 



                                                                         BIBLIOGRAPHY                           
 

 72 
 

 

44. Baer PN. The case for periodontosis as a clinical entity. J Periodontol 1971; 

42(8):516-520. 

45. Stabholz A, Soskolne WA, Shapira L. Genetic and environmental risk factors 

for chronic periodontitis and aggressive periodontitis. Periodontol 2000 

2010;53:138-153. 

46. Meng H, Xu L, Li Q, Han J, Zhao Y. Determinants of host susceptibility in 

aggressive periodontitis. Periodontal 2000 2007;43:133-159. 

47. Balakrishnan K, Radhika C, Kamaraj R, et al. Gradients in distribution of 

HLA-DRB1* alleles in castes and tribes of South India. Int J Human Genet 

2012;12(1):45-55. 

48. Armitage GC. Classifying periodontal diseases-a long-standing dilemma. 

Periodontol 2000 2002;30:9-23. 

49. Laine ML, Crielaard W, Loos BG. Genetic susceptibility to periodontitis. 

Periodontol 2000 2012;58:37-68. 

 


