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Prevalence of Epstain-Bar Virus among Patients with
Periodontitis in Al-Najaf Al-Ashraf / Iraq

Authors Names ABSTRACT
a.Alaa Shahid Jassim AL-
Bdery

b. Ahlam Kadhum Al-Yasseen

Periodontitis, a complex chronic inflammatory disease caused by subgingival infection, is
among the most prevalent microbial diseases in humans which characterized by
periodontal damage, alveolar bone resorption, pain, and eventual tooth loss. Epstein—Barr
Virus (EBV) has widely infected >90% adults in the world and is associated with many

Article History human diseases, so that this study aimed to investigate the association between EBV and
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Revised on: 30/7/2021 Patients and samples: Subgingival paper point samples were collected from 100 patients
Accepted on: 5/8/2021 with periodontitis and 30 healthy people. All samples undergo direct DNA extraction to
Keywords: amplified EBVs DNA using PCR technique.

Periodontitis, EBV, The results indicated a high percentage of EBV infections (18%) in patient suffering from

periodontitis while there was no EBV infection were detected in healthy persons. A high
percentage of EBV was detected in female (56%) in comparison with male (44%).
The results improved the association between EBV and periodontitis suggesting that EBV

DOI: https://doi.org/10.29350/ | may serve as a pathogenic factor leading to periodontitis among patients.
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dental plaque

1-Introduction

Almost 800 different types of microorganisms have been found in the oral cavity, some of these
microorganism known as microbiota, microflora or microbome, forming a biofilm of dental plaque on
the soft tissues of the oral mucosa and hard tissues [9]. The majority of oral microbes are bacteria
that formed 94% of total microbiota such as Firmicutes, Bacteroidetes, Proteobacteria,
Actinobacteria, Spirochaetes, Fuscobacteria. The imbalance of microorganism intervening in the oral
cavity which called dysbiosis, lead to the onset of inflammation and thus the disease it self[18,4].
Periodontitis is an infectious disease in which plaque bacteria have been considered as the causative

agents of periodontitis for many than years, but the role of such bacteria in such disease was not
well explained [24,7].

Herpes virus which belong to herpes family has been suggested as another cause of periodontitis
due to its present in dental plaque, gingival tissue and periodontal acute fluids from periodontitis[6].
Epstein-Barr virus (EBV) is a double-stranded DNA which affects human only and responsible for
more than 90% of adult infection worldwide [23]. EBV leads to viral progeny and contributes to the
pathogenesis of many human diseases, including infectious mononucleosis, Autoimmune disorders, a
number of malignancies [14]. Although there is a causal relationship between periodontitis and EBV,
and there was a positive association reported between periodontitis and EBV infection [10].
Activation of latent EBV results in viral progeny and contributes to the pathogenesis of several human
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disease including infections mononucleosis, autoimmune disorders, and a number of malignancies
[25]. Therefore, the virus may deteriorate immune stability in the gum disease by contributing to the
overgrowth and aggressiveness of inflammatory bacteria Surrounding pathogens, thus favoring the
initiation and development of tissues collapse [5]. Indeed, the interaction of EBV and bacterial
aetiology is bidirectional [22], as structural components of specific anaerobic bacteria have the
potential to induce EBV and virus may affect the overgrowth of pathogenic bacteria by affecting the
potential Adhesion to infected host cells and alteration of inflammatory cells involved in immunity
response [22]. Regarding the pathogenesis, it seems that the presence of EBV could be related to an
increase in the inflammatory response with the consequent increase in markers such as the
macrophage inflammatory protein-1B (MIP-1B) and tumor necrosis factor-a (TNF- a) [16]

Preliminary studies have shown that (EBV) may be related to the occurrence of localized juvenile
periodontitis, acute necrotic ulcerative gingivitis and chronic periodontitis [13]. So that this study
aimed to improve the correlation between EBV and periodontitis in patient suffering from
periodontal disease.

2- Methods

Patient: one hundred paper point samples (50 samples from males and 50 from females) have been
collected from patient suffering from periodontitis who admitted to the health centers and the
Specialized Dental Center in Najaf, Iraq, and 30 paper point samples have been collected from
healthy persons. All samples were preserved at -80°C for DNA extraction process.

DNA extraction: A high purity nucleic acid kit (Intron, Korea) has been used for direct extraction of
viral DNA from the paper point sample as recommended by the manufacture.

PCR Technique: Amplification of EBV DNA was carried out using a set of primer as described
previously[11] which include F, 5'-AAAGTTGACGTCATGCCAAG-3' and R, 5'-AGCAGTGGCCAGCTCATG-
3'. PCR mixture consist of 25ul of master mix (Go Taq® G2 Green Master Mix), 4 ul of both forward
and revers primer ( final concentration of each primer were 10 uM/ul), 4 pl of DNA template and
final volume of mixture was completed to 50 pl by adding 13 pl of nuclease free water. The PCR
mixture was centrifuged for 1min at 1000 rpm then the PCR tubes were transferred to the
thermocycler (QLS, UK). The amplification condition involved a primary denaturation at 94 °C for
5 min followed by 35 cycles of denaturation at 95°C for 30s, annealing at 56 °C for 30 s, extension at
72 °C for 60 s, and a final extension at 72 °C for 5 min. The amplicons resulted from amplification
were electrophoresed on 2% agarose gel at 90 volts/cm for 40 min. Then photographed using Gel
Documentation system (Cleaver, UK).

Ethical approval: The consent of the patiant and healthy was obtained.

3-Results

The agarose gel electrophoresis of 130 DNA samples extracted from paper point of patient (100
samples) and healthy (30 samples) showed that only 18 samples (18%) of patients gave positive
results for amplification of EBV by appearance of amplicons with molecular weight 331 bp [Figure 1],
while a negative results were obtained for DNA extracted from healthy person which showed no
amplicons for EBV.

Out of 18 positive samples for EBV, the results showed that the percentage of male infected with EBV
were 44% (8/18) in comparison with female that gave 56% (10/18) of infection with no significance
difference between both group at P-Value <0.05 ( [Figure 2].
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A high rate of infection with EBV was observed among age group 10-19 years old of both male and

female which were 37.5% and 40% respectively with a significance difference between both group at
P-Value <0.05 (Table 1)

Fig. 1- Agarose gel electrophoresis of PCR product of EBV(331bp) line M:
DNA Marker 100bp (Intron, Korea) lines: 1 and 2 negative results for
amplification. Line3: Positive results for amplification.

H male

H female

Fig. 2—- Distribution of EBV in patients with periodontitis among
both sex.
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Table 1- Distribution of EBV in patients with periodontitis according to six and age group.

Age Groups (Years) Calculated Table
Chi- Chi-
Six Total Square Square
10-19 20-29 30-39 40-49 50-59 Number value value

Male  3(37.5%) 1(12.5%) 2(25%) 1(12.5%) 1(12.5%) 8(44%) 0.893

0.484
Female 4(40%) 0 2(20%) 2(20%) 2(20%)  10(56%) 0.714

4-Discussion

Periodontitis involves an oppugnancies’ between host and periodontal pathogens leading to
disruption of host homeostasis and periodontal tissue destruction. Herpes viruses do not appear to
be only passive by standers to gingival inflammation in periodontitis lesions, may cause periodontal
pathosis as a direct result of virus infection and replication[1]. Although a number of putative
bacteria are considered to be associated with chronic periodontitis, it has become increasingly clear
that herpes viruses are involved in the etiology of several types of periodontitis. Bacterial activity
alone is not sufficient to explain the following clinical characteristics of periodontitis: rapid
periodontium destruction with minimal plaque; site specificity in periodontal disease; and presence
of disease activity and quiescence phases [10,2]. [2,3] focused a light on the assumptions of
anaerobic bacteria such as Porphyromonas gingivalis on periodontitis, despite of that herpes virus is
suggested to be involved in causing periodontitis, the bacterial etiology alone does not adequately
explain the different clinical aspects between viral and bacterial infection.

Several previous studies showed statistically significant levels of EBV DNA in patients with chronic
periodontitis compared with that in healthy controls where a high level of EBVs DNA were detected
in gingival creviscular fluid and saliva of patients with periodontitis and chronic periodontitis
[10,3,20]. Also a correlation has been founded between presence of subgingival bacteria and EBV in
patients with periodontitis where EBV was detected in 30% of plaque samples of patient, while it was
not detected in periodontal health/mild gums Inflammation patients [21]. It is believed that EBV
infection is associated with chronic periodontal disease and a correlation between EBV prevalence in
periodontal patients and periodontal pocket depth was demonstrated [17]. Although emerging
evidence implicates an association between EBV and periodontal diseases, the mechanisms of EBV
reactivation in the oral cavity and activated EBV progressing to periodontal disease have not yet been
determined. The EBV passes through the oropharyngeal epithelium to R lymphocytes, where it
establishes lifelong, latent infection [8]. EBV gingival epithelial extent Infection is associated with the
severity of periodontitis [19]. Furthermore, Previous reports, as well as the current study, indicated
that EBV also contributes to the progression of periapical periodontitis [26,15]. Periodontitis can be
attributed to pathological immune changes in periodontal tissues such as gingival micro-ulcerations,
increased vascular cell infiltration and cytokine-mediated epithelial attachment destruction, induced
by the periodontal-viral synergistic mechanism[12].

5-conclusion

The Epstein-Barr Virus has a certain relationship with periodontitis infection among both male and
female with age group (10-19). Additional molecular studies were required to investigate the
correlation of certain strains of EBV with periodontitis disease and its effect on immune system of
patients.



Alaa S. Jassim AL-Bdery ,Ahlam K. Al-Yasseen, Al-Qadisiyah Journal of Pure Science 26, SPECIALISSUENUM.4 (2021) PP.269-274 273

Acknowledgements

We extend our thanks to Biological Department /Faculty of Education for Girls/Kufa University and
Dental Caries Center , the health clinic and a Specialized Center of Dentistry in Al- Najaf Al-Ashraf city
to facilitate the process of research.

References

[1] Ahmed, M. M., Al Asmari, D. S., Al Mutairi, A. S., & Al Rethaiaa, A. S. (2021). Detection of Herpes Simplex
Virus 1 and 2, Epstein Barr Virus and Human Cytomegalovirus in Gingival Crevicular Fluid and Their
Influence on Periodontal Disease Severity. LINGUISTICA ANTVERPIENSIA, 2261-2270.

[2] AL-Bdery, A.S.]., & AL-Yasseen, A. K. (2018). Genotypic and Phenotypic Detection of some Virulence
Factors among Porphyromonas gingivalis Related with Periodontitis in Al-Najaf Al-Ashraf City/Iraq. Plant
Archives, 18(2), 2345-2353.

[3] Al-Yasseen, A. K. and AL-Bdery A. S. ]. (2018). Distribution of Fim A Genotypes among Porphyromonas
Gingivalis associated with Chronic Periodontitis in Al-Najaf Al-Ashraf City. Journal of Global Pharma
Technology. 10 (05):163-169.

[4] Amaliya A, Laine ML, Delanghe JR, Loos BG, Vam Wijk A], Van der Velden U. (2015). Java project on
periodontal diseases: periodontal bone loss in relation to environmental and systemic conditions. J. Clin.
Periodontol.;42,325-332

[5] Canullo, L.; Pesce, P.; Botticelli, D.; Covani, U.; Jankovic, S.; Jovanovic, T.; Rakic, M.( 2018). What is the
impact of epstein-barr virus in peri-implant infection? Int J. Oral Maxillofac. Implants, 33, 58-63.

[6] Combs DR, Reilly EA, Dawson III DR, Avdiushko SA, Danaher R], & Miller CS. (2008). Detection of
human cytomegalovirus in dental plaque from individual periodontal sites by real-time polymerase chain
reaction. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and Endodontology, 106(6), 840-844.

[7] Contreras A, S lots J. (1996). Mammalian viruses in human periodontitis. Oral Microbiol Immunol 11:
381386.

[8] Contreras A, Slots J. (2000). Herpesviruses in human periodontal disease. ] Periodont Res 35: 3-16.

[9] Deo PN, Deshmukh R. Oral microbiome: Unveiling the fundamentals. J Oral Maxillofac Pathol.
2019;23(1):122-128.

[10] Kato A, Imai K, Ochiai K, Ogata Y. (2013). Higher Prevalence of Epstein-Barr Virus DNA in Deeper
Periodontal Pockets of Chronic Periodontitis in Japanese Patients. PLoS ONE 8(8): e71990.
doi:10.1371/journal.pone.0071990.

[11] Kazi, M., & Bharadwaj, R. (2017). Role of herpesviruses in chronic periodontitis and their association
with clinical parameters and in increasing severity of the disease. European journal of
dentistry, 11(3),299-304.

[12] Koike R, Nodomi K, Watanabe N, Ogata Y, Takeichi O, Takei M, & Imai K. (2020). Butyric acid in
saliva of chronic periodontitis patients induces transcription of the EBV lytic switch activator BZLF1: a
pilot study. in vivo, 34(2), 587-594.



274 AlaaS.Jassim AL-Bdery ,Ahlam K. Al-Yasseen, Al-Qadisiyah Journal of Pure Science 26, SPECIAL ISSUENUM.4 (2021) PP.269-274

[13] Li, Y., Zhang, ]. C,, & Zhang, Y. H. (2004). The association between infection of Epstein-Barr virus and
chronic periodontitis. Zhonghua kou giang yi xue za zhi= Zhonghua kouqiang yixue zazhi= Chinese journal
of stomatology, 39(2), 146-148.

[14] Maeda E, Akahane M, Kiryu S, Kato N, Yoshikawa T, et al. (2009). Spectrum of Epstein-Barr virus-
related diseases: a pictorial review. Jpn ] Radiol 27: 4-19.

[15] Makino K, Takeichi O, Imai K, Inoue H, Hatori K, Himi K, Saito I, Ochiai K and Ogiso B.(2018).
Porphyromonas endodontalis reactivates latent Epstein-Barr virus. Int Endod ] 51(12): 1410- 1419,.
PMID: 29858508. DOI: 10.1111/iej.12959.

[16] Marques Filho, ].S.; Gobara, ]., Jr.; da Silva Salomao, G.V.; Sumita, L.M.; Shibli, J.A.; Viana, R.G.; Filho,
H.0.S.; Pannuti, C.S.; Braz-Silva, P.H.; Pallos, D. (2018). Cytokine levels and human herpesviruses in saliva
from clinical periodontal healthy subjects with peri-implantitis: A case-control study. Mediators Inflamm.
6020625.

[17] Parra B, Slots J. (1996). Detection of human viruses in periodontal pockets using polymerase chain
reaction. Oral Microbiol Immunol 11: 289293.

[18] Pérez-Chaparro PJ], Goncalves C, Figueiredo LC. (2014). Newly identified pathogens associated with
periodontitis: a systematic review. | Dent Res.;93(9):846-858.

[19] Saygun I, Kubar A, Ozdemir A, Yapar M, Slots J. (2004). Herpesviral-bacterial interrelationships in
aggressive periodontitis. | Periodontal Res 39: 207-212.

[20] Slots J. (2010). Human viruses in periodontitis. Periodontol 2000 53: 89-110.

[21] Slots ], Saygun |, Sabeti M, Kubar A. (2006). Epstein-Barr virus in oral diseases. ] Periodontal Res 41:
235-244.

[22] Slots, J. (2010). Herpesviral-bacterial interactions in periodontal diseases. Periodontol. 2000. 52,
117-140.

[23] Tao Q, Young LS, Woodman CB, Murray PG. (2006). Epstein-Barr virus (EBV) and its associated
human cancers-genetics, epigenetics, pathobiology and novel therapeutics. Front Biosci 11: 2672-2713.

[24] Ting M, Contreras A, Slots ]. (2000). Herpesvirus in localized juvenile periodontitis. ] Periodont Res,
35:17 25.

[25] Toussirot E, Roudier J. (2008). Epstein-Barr virus in autoimmune diseases. Best Pract Res Clin
Rheumatol 22: 883-896.

[26] Tsurumi T, Fujita M, Kudoh A. (2005). Latent and lytic Epstein-Barr virus replication strategies. Rev
Med Virol 15: 3-15.



	Prevalence Of Epstain–Bar Virus Among Patients With Periodontitis In Al–Najaf Al–Ashraf / Iraq
	Recommended Citation

	tmp.1678986169.pdf.w9N10

