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ABSTRACT

Background: Periodontitis is a pathological inflammatory condition of the periodontal tissues surrounding the teeth. 
It is a multiple factor disease caused by genetic factors, environmental factors, and periodontal bacteria. Human 
leukocyte antigen is the most polymorphic genetic system in man. Genes of this region influence susceptibility to certain 
diseases including periodontitis. Objectives: This study was established to shed light on the possible association of 
HLA class II (HLA-DQB1) alleles with chronic periodontitis. Materials and Methods: The study involved 40 Iraqi 
patients with chronic periodontitis and 40 healthy controls. Periodontal parameters used in this study were plaque 
index (PI), gingival index (GI), probing pocket depth (PPD) and clinical attachment level. DNA was extracted from a 
blood sample taken from each subject, then HLA-DQB1 gene was amplified using sequence specific oligonucleotide 
primed PCR (PCR-SSO). Genotyping of HLA-DQB1 alleles were performed using a reverse a hybridization automatic 
line probe assay (Auto-LiPA). Results: There was an increased frequency of HLA-DQB1*05:02 allele in patients 
as compared to controls group (25% and 7.5% respectively) with P=0.04 and odds ratio=4.11. In contrast, the 
frequency of DQB1*03:01 allele was higher among controls group as compared to periodontitis patients ((P=0.04, 
odds ratio=4·11). Conclusion: Our data show a correlation between the HLA-DQB1 locus and the occurrence of 
periodontitis in Iraq, supporting DQB1*05:02 as a predisposing allele for this disease. 
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INTRODUCTION

Periodontal disease is a major oral health-related problem that affects a large number of patients all over the world.  
It is an infectious disease of the structures surrounding the tooth, which results from complex interactions between 
plaque microorganisms and host immune system [1,2]. There is considerable literature regarding the inflammatory 
nature of the periodontitis, and the relationship between these infections and systemic inflammation with increasingly 
numerous references in the literature with regard to the genetic predisposition of the host, and how it responds to 
infection. The host immune response, both innate and adaptive, is the key factor in the genesis of the immune response 
to the offending pathogenic microorganisms [3,4]. Genetic factors are known to influence inflammatory and immune 
responses in periodontitis. Researchers have concentrated on the identification of genetic polymorphisms in several 
aspects of immunity. Allelic variants at multiple gene loci probably influence periodontitis susceptibility [5].

Several genetic studies have shown that the human leukocyte antigen (HLA) region on chromosome 6p21.31 is an 
important factor associated with different diseases [6]. Many studies in Iraq reported associations between HLA and 
some diseases and cancers [7-14]. The HLA component of the immune system, encoded by highly polymorphic genes 
that vary across racial/ethnic groups, has been suggested to be a biologically based risk factor for periodontitis and 
thus may explain some of its variation by race/ethnicity. Due to the crucial role played by HLA class II molecules in 
antigenic peptide presentation to T helper cells in both the blood periphery and during thymic selection and education, 
components of the HLA class II region (DRB1 and DQB1) have been associated with periodontitis [15]. A number 
of HLA- class II alleles have been reported to be associated with the occurrence of periodontitis, while others were 
reported to be associated with protection against the disease [16-18]. So, this study was established to shed light on 
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the possible association of HLA-DQB1 alleles with chronic periodontitis in a sample of Iraqi patients compared with 
healthy controls.

MATERIALS AND METHODS

The test group consisted of forty Iraqi patients with chronic periodontitis, with an age range of 22 to 50 years. They 
were selected among people referring to periodontics departments in College of Dentistry, Baghdad University for 
diagnosis and treatment of periodontitis from February 2017 till April 2017, who were volunteers to participate in this 
study. Diagnosis was made by specialized dentists (single examiner conducted the periodontal assessment in order to 
minimize the variation in the data). The control group included 40 healthy unrelated patients, age and sex matched 
(age range of 19-45 years). They were from the staff and graduate students of College of Dentistry. Plaque index 
(PI), gingival index (GI), probing pocket depth (PPD) and clinical attachment level (CAL) were employed as clinical 
periodontal parameters in this study.

Three ml of blood were withdrawn from each subject under aseptic technique, then transferred into EDTA tube, 
kept at -20°C for the genotyping of HLA class II. The DNA was extracted by using the genome DNA extraction kit 
(Qiagene/Germany). All DNA was stored at -20°C until tested. HLA-DQ genotyping were performed by the PCR-
SSO according to the manufacturer’s instructions, this method depends on reverse hybridization, using the PCR-SSO 
kit (Histo Type/ DNA-SSO Kits-Innogenetics Line Probe Assay, INNO-LiPA, Belgium). 

Statistical Analysis: The results were presented in terms of percentage frequencies, and alleles showing variations 
between patients and controls were further presented in terms of odds ratio (OR) along with the 95% confidence 
interval (95% CI). The significance of these differences was assessed by Fisher’s exact probability (P). P values of 
<0.05 were considered statistically significant.

RESULTS

The study involved 80 individuals, 40 of whom were patients with chronic periodontitis, while 40 controls were 
healthy individuals. At the time of sample collection, the ages of the patients and controls ranged between 19 and 50 
years (20% males and 20% females by patients and 55% males and 45% females by controls). No differences were 
observed between patients and controls according to gender and age; moreover, 25% of patients had positive family 
history. Periodontal clinical parameters of the samples are presented in Table 1. 

Table 1 Characteristics of patients with chronic periodontitis and control population

Variables Control (40) Periodontitis (40)
Gender (M/F) 22 /18 20 / 20

Frequency 55% / 45% 50% / 50%
Age (years, mean ± SD) 40.06 ± 4.6 43.8 ± 5.9

Family history — 10 (25%)
Plaque index 0.67 ± 0.45 2.16 ± 0.64

Gingival index 0.57 ± 0.31 1.98 ± 0.50
Mean probing depth 1.8 ± 0.52 2.9 ± 0.61

Clinical attachment loss — 3.18 ± 1.04
M: Male; F: Female; SD: Standard Deviation

Allele frequencies of HLA-DQB1 for patients and control are shown in Table 2. The frequency of HLA-DQB1*05:02 
allele was significantly higher in patients compared with controls group (25% and 7.5% respectively) with P=0.04 
and odds ratio=4·11. In contrast, the frequency of DQB1*03:01 allele was significantly increased among controls as 
compared to patients (P=0.04, odds ratio=4.11). Other alleles like HLA-DQB1* 04:01 and 06:18 were detected in 
patients group and not in control group.

Table 2 Human leukocytes antigens (HLA-DQB1) allele’s frequencies in patients with periodontitis and healthy control groups.

HLA-DQB1* 
allele

Healthy control 
N=40 % Periodontitis patients 

N=40 % Odds ratio (95% confidence 
interval)

P (Fisher's 
exact)

02:01 7 17.5 7 17.5 1 (0.27 - 2.98) 1
02:02 2 5 5 12.5 0.37 (0.07 - 2.02) 0.25
03:01 10 25 3 7.5 4.11 (1.04 - 16.30) 0.04*
03:02 4 10 5 12.5 0.9 (0.25 - 2.78) 0.31
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03:03 8 20 8 20 1 (0.319 - 3.14) 1
03:04 12 30 0 0 NA NA
04:01 0 0 11 27.5 NA NA
05:01 8 20 0 0 NA NA
05:02 10 25 3 7.5 4.11 (1.04 - 16.30) 0.04*
05:03 8 20 8 20 1 (0.32 - 3.14) 1
06:01 2 5 5 12.5 0.37 (0.07 - 2.02) 0.25
06:02 3 7.5 4 10 1.37 (0.29 - 6.56) 0.7
06:09 6 15 7 17.5 0.84 (0.25 - 2.74) 0.77
06:18 0 0 15 37.5 NA NA

N: number; NA: Not Applicable

DISCUSSION

Periodontitis disease is a multifactorial in nature. While microbial and other environmental factors are believed to 
initiate and modulate periodontal disease progression, there now exist strong supporting data that genetic polymorphism 
play a role in the predisposition to and progression of periodontitis [19]. The HLA system plays an important role in 
regulating immune response because it takes part in the defence against pathogens [20]. However; very few studies 
have been conducted in Iraqi population evaluating the role of HLA-genes that play role in the pathogenesis of 
periodontal disease. Only two prior studies to date have been conducted investigation the association between HLA 
and chronic periodontitis specifically [21,22]. 

In previous studies, conflicting results have been presented regarding the relationship between the HLA-DQ genotype 
and susceptibility to chronic periodontitis in different populations. This conflict might be due to differences in the 
racial background, choice of controls and disease diagnostic. In the current study, to obviate bias in the results, the 
controls subjects were selected included only after oral examination. Our study found that a greater frequency of 
HLADQB1*05:02 (P=0.04 and odds ratio=4·11) in the patients group compared with controls group, this means 
that HLADQB1*05:02 allele considered to be a risk candidate for developing disease, while DQB1*03:01 allele is a 
protective allele.

A study done by Mousavi Jazi, et al. [23] revealed that the frequencies of HLA-DQB1*03:02 and HLA-DQB1*03:05 
alleles were significantly higher in Iranian patients with periodontitis compared with control subjects, whereas the 
frequency of the HLA-DQB1*06:03 allele was significantly lower in patients compared with controls. Takashiba 
et al. [16] reported that German patients with early onset periodontitis expressing high frequency of DQB1*0602 
genotype, and those patients may have an accelerated T-cell response to Porphyromonas gingivalis and thus increased 
susceptibility to this disease. On the other hand, in Japan study conducted by Hideki, et al. [24], observed that 
DQB1*05:03, and DQB1*06:02 were found more frequently “susceptible” in the early onset periodontitis patients 
than in healthy controls. In contrast, DQB1*04:01 was found less frequently “resistant” in patients. They concluded 
that the DQB1 molecule plays a crucial role in the pathogenesis of periodontitis and that the susceptibility of disease 
may be determined by the binding ability between the peptide and HLA-DQ antigens. In consistent to the present 
findings Reichert and associates [25] reported that the HLA-DQB1*03 was significantly lower in patients with 
periodontitis than that in control. Other study reported that HLA-DRB1*04/DQB1*03:02 haplotype had a decreased 
colonization risk of Aggregatibacter actinomycetemcomitans in chronic periodontitis [26]. It is well known that HLA 
surface molecules have a key role in antigen presentation and activation of T-cells. The polymorphisms of HLA can 
directly affect the binding capability of antigen peptides and thus affect the antigen-specific T-cell response. Hence, 
these polymorphisms could represent an important susceptibility or resistance factor to periodontitis [27]. 

CONCLUSION

The current study shows a correlation between the HLA-DQB1 locus and the occurrence of chronic periodontitis in 
Iraq, supporting DQB1*05:02 as a predisposing allele for this disease.

CONFLICT OF INTEREST

We declare that we have no conflict of interests.

REFERENCES

[1] Petersen, Poul Erik. “The World Oral Health Report 2003: continuous improvement of oral health in the 21st 



Al-Ghurabi, et al. Int J Med Res Health Sci 2017, 6(8): 12-16

15

century–the approach of the WHO Global Oral Health Programme.” Community Dent Oral Epidemiol 31.s1 
(2003): 3-24. 

[2] Papapanou, P. N. “Epidemiology of periodontal diseases: an update.” J Int Acad Periodontol 1.4 (1999): 110-116.
[3] Agrawal, Amit A., et al. “Assessment of single nucleotide polymorphism at IL-1A+ 4845 and IL-1B+ 3954 as 

genetic susceptibility test for chronic periodontitis in Maharashtrian ethnicity.” J Periodontol 77.9 (2006): 1515-
1521.

[4] Fadil, Z., and B. Al-Ghurabi. “Study the role of pro-and antiinflammatory cytokines in Iraqi chronic periodontitis 
patients.” J Bagh Coll Dentistry 24.1 (2012): 164-69.

[5] Loos, Bruno G., Raymond P. John, and Marja L. Laine. “Identification of genetic risk factors for periodontitis and 
possible mechanisms of action.” J Clini Periodontol 32.s6 (2005): 159-179.

[6] Tarannum, Fouzia, and Mohamed Faizuddin. “Effect of gene polymorphisms on periodontal diseases.” Indian 
Journal of Human Genetics 18.1 (2012): 9.

[7] Brewerton, Derrick Arthur. “Discovery: HLA and disease.” Curr Opinion Rheumatol 15.4 (2003): 369-373. 
[8] Al-Ghurabi BH, Al-hasan AA, Sana A and Khalida M. Possible association of HLA class I molecules with 

colorectal cancer in Iraqi patients. J. Fac. Med. Baghdad. 2006;48 (1):48-53. 
[9] Al-Ghurabi, Batool H., et al. “Genotyping of HLA-class-I and II by PCR-SSP of Patients with Recurrent Aphthous 

Stomatitis.” J. Fac. Med. Baghdad 54 (2012): 73-87.                                                                                                        
[10]  Al-Hassan, Ahmed A., Nidhal A. Muhymen, and Batool H. Al-Ghurabi. “Analysis of HLA class-I and II alleles 

and serum levels of IL-2 and IL-4 in Iraqi women with breast cancer.” The Egyptian Journal of Experimental 
Biology (Zoology) 8 (2012): 249-256.

[11]  Al-Hassan, A., et al. “HLA class I and II genotyping by PCR-SSO in patients with type-1 diabetes mellitus.” Iraqi 
Postgraduate Med J 12 (2013): 6.

[12]  Mohammed AK, Nader MI and Al-Ghurabi BH. Genotyping of HLA Class I and II Molecules in Type 2 Diabetic 
Iraqi Patients. Journal of Dental and Medical Sciences. 2014;13 (4): 44-48.

[13]  Batool, Al-Ghurabi H., et al. Assessment of genetic markers for coeliac disease in Iraqi recurrent aphthous 
stomatitis patients. IJARBS 2.6 (2015): 82–85.

[14]  Ali AM, Nader MI, Al-Ghurabi BH and Mohammed AK. Association of HLA Class II Alleles (DRB1 and DQB1) 
in Iraqi Women with Endometriosis. Iraqi J Biotechnol. 2016;15(2): 42-50.

[15]  Batool, Al-Ghurabi H., et al. “Polymorphisms of HLA Class I and II Alleles in Iraqi Patients with Hepatic 
Hydatid Infection.” IJARBS 6.4 (2017): 92-96.

[16]  Takashiba, Shogo, et al. “Unique intronic variations of HLA-DQβ gene in early-onset periodontitis.” J Periodontol 
65.5 (1994): 379-386.

[17]  Stein, J., et al. “Are there HLA combinations typical supporting for or making resistant against aggressive and/
or chronic periodontitis?” J Periodontal Res 38.5 (2003): 508-517.

[18]  Stein, Jamal M., et al. “Human leukocyte antigen polymorphism in chronic and aggressive periodontitis among 
Caucasians: a meta-analysis.” J Clin Periodontol 35.3 (2008): 183-192.

[19]  Machulla, H. K. G., et al. “HLA-A, B, Cw, DRB1, DRB3/4/5, DQB1 in German patients suffering from rapidly 
progressive periodontitis (RPP) and adult periodontitis (AP).” J Clin Periodontol 29.6 (2002): 573-579.

[20] Gandhi, Megha, and Shaila Kothiwale. “Association of periodontal diseases with genetic polymorphisms.” Int J 
Genetic Engg 2.3 (2012): 19-27.

[21]  Mohsin, S.M., et al. “Frequency of HLA-DRB1 Alleles in Iraqi Patients with Chronic Periodontitis.” Int J 
Immunol Res 3.1 (2013): 25.

[22]  Naaom ER, Sarkis SA, and Al-Ghurabi BH. The Association of HLA-A Gene Polymorphisms with Chronic 
Periodontitis in Iraqi patients. Diyala Journal of Medicine 45.1 (2017): 45-53. 

[23]  Mousavi Jazi, M., et al. “HLA-DRB and HLA-DQA/HLA-DQB allele and haplotype frequencies in Iranian 
patients with aggressive periodontitis.” J Periodontal Res 48.4 (2013): 533-539.

[24]  Ohyama, Hideki, et al. “HLA Class II genotypes associated with early-onset periodontitis: DQB1 molecule 
primarily confers susceptibility to the disease.” J Periodontol 67.9 (1996): 888-894.

[25]  Reichert, S., et al. “Gender differences in HLA phenotype frequencies found in German patients with generalized 
aggressive periodontitis and chronic periodontitis.” Molecular Oral Microbiology 17.6 (2002): 360-368.



Al-Ghurabi, et al. Int J Med Res Health Sci 2017, 6(8): 12-16

16

[26] Reichert, Stefan, et al. “Individual composition of human leukocyte antigens and periodontopathogens in the 
background of periodontitis.” J Periodontol 84.1 (2013): 100-109.

[27] Sippert, Emília Ângela, et al. “HLA haplotypes and genotypes frequencies in Brazilian chronic periodontitis 
patients.” Mediators of Inflammation 2015 (2015).


