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Abstract 

BACKGROUND: Periodontal disease is an inflammatory-destructive condition of the supporting tissues of the 
teeth. Microorganisms found in the dental plaque were considered to be the primary local etiologic factor 
responsible for the periodontal destruction. It is also evident that herpes simplex viruses may have an impact in 
the etiopathogenesis of periodontal disease.  

AIM: This study has been made with the aim to analyse the prevalence of herpes simplex virus type 1 (HSV-1) in 
the dental plaque (supra- and subgingival) of patients with the chronic periodontal disease. 

MATERIAL AND METHODS: The study comprised a total of 89 patients with chronic periodontal disease divided 
into two groups (patients with moderate and severe periodontitis). Supragingival dental plaque samples were 
taken with sterile cotton (supragingival), and subgingival dental plaque samples were taken with paper 
absorbents. Samples were subjected to extraction of DNA and further analysis with multiplex PCR for the 
presence of herpes viral DNA. 

RESULTS: HSV-1 virus was detected In 24.7% of all patients included in the study. HSV-1 was detected in 22.2% 

of patients with the moderate stage of the disease, of which in all (100%) in the supragingival plaque samples and 
only 16.7% in subgingival plaque samples. In two patients HSV-1 was concomitantly detected in supra and 
subgingival plaque samples. In patients with advanced stage of the disease, the HSV-1 virus was detected in 
28.6% patients. In two of the patients, HSV-1 was concomitantly detected in supra and subgingival plaque 
samples. Statistically, a significant difference was found in HSV-1 positive patients with a moderate stage of 
disease, between the presence of the virus in subgingival (100%) and subgingival (16.7%) dental plaque samples, 
p < 0.05. 

CONCLUSION: Herpes simplex viruses type 1 are present in supragingival and subgingival dental plaque. 

 
 
 
 
 
 

 

Introduction 

 

Periodontitis is the most common form of the 
oral disease in adults; this disease is an inflammatory-
destructive condition of the supporting tissues of the 
teeth, it is considered to be a result of many factors. 

For many years microorganisms found in the 
dental plaque were considered to be the primary local 
etiologic factor responsible for the periodontal 
destruction, so a number of putative bacteria as 
Porphyromonas gingivalis, Tannerella forsythia and 

Aggregatibacter actinomycetemcomitans is 
considered to be associated with the periodontal 
disease and are used as diagnostic markers [1] [2]. 
Clinical features of this commonly encountered 
disease are a result of interaction between 
microorganisms and the host immune response. It is 
evident that host immune responses against infection 
with bacteria and the subsequent production of 
proinflammatory cytokines are of particular importance 
in periodontium destruction [3] [4]. Microorganisms 
initiate inflammatory reactions in the periodontium, 
which causes in long run loose teeth, destruction of 
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the connective tissue, and resorption of the alveolar 
bone. 

Some studies have shown that human herpes 
viruses, especially herpes simplex virus (HSV-1 and 
2), cytomegalovirus (HCMV) and Epstein-Barr virus 
(EBV), play an important role in the pathogenesis of 
the periodontal disease [5] [6] [7] [8]. Association of 
herpes viruses with specific pathogenic bacteria can 
also explain the etiopathogenesis of periodontal 
disease [5]. Indicating that the development of 
periodontal disease most probably depends on the 
interaction between herpes viruses, specific 
pathogenic bacteria and destructive inflammatory 
mediators [9] [10]. 

The present study has been made with the 
aim to analyse the prevalence of herpes simplex virus 
type 1 (HSV-1) in the dental plaque (supra- and 
subgingival) of patients with the chronic periodontal 
disease, to evidence the possible association between 
the presence of this virus and the stage of the chronic 
periodontal disease. 

 

 

Material and Methods 

 

This study was made at the University Clinic 
of Mouth and Periodontal Diseases and Genetic 
Laboratory at the University Clinic for Children’s 
Diseases- Medical Faculty in Skopje. Each patient 
included in the study signed informed consent for 
participation in the study. Institutional Ethical 
committee approved the study. 

The study comprised a total of 89 patients 
divided into two groups: 

- Patients who have diagnosed a 
moderate stage of chronic periodontal disease 
(clinical attachment loss of 2-5 mm) and 

- Patients who were diagnosed a serve 
stage of chronic periodontal disease (clinical 
attachment level ≥ 6 mm). 

Patients who were included in the examined 
group had to meet certain inclusion criteria. 

Inclusion criteria: patients who were no-
smokers, patients who did not take antiviral drugs in 
the previous six months and patients without systemic 
diseases such as renal, cardiovascular, respiratory, 
malignant diseases, diabetes. 

Exclusion criteria: patients who take 
antibiotics over the last three months, patients who 
are on long-term treatment with drugs that influence 
on the periodontium (non-steroidal anti-inflammatory 
drugs), as well as pregnant and breastfeeding women. 

In this study first was detected clinical stage 
of periodontal disease in patients who were included 

in study by determination of: plaque index-PI (Silness-
Löe) [11], gingival index of gingival inflammation-GI 
(Löe-Silness) [12], periodontal bleeding on probing- 
BOP (Mühlemann-Son) [13], clinical attachment loss-
CAL and measurement of periodontal pocket depth-
PPD. 

Clinical and laboratory examinations 
consisted of collecting dental plaque samples supra- 
and subgingivally in both clinical disease stages. 

- Supragingival dental plaque samples were 
taken with a sterile cotton swab by vigorous scrubbing 
the tooth surface. 

- Subgingival dental plaque samples were 
taken with paper absorbents, Absorbent paper points, 
Vericom, Eazi-Endo, Chuncheon-Sl. Korea, which 
was applied to the bottom of the periodontal pocket. 
Usually, 5-6 paper absorbents were used for one 
patient. 

Samples contaminated with blood were not 
used in the examination. 

After collecting the plaque samples, they were 
put in sterile microbiological plastic tubes-ependorfs 
with suspended 1ml x 1 x PBS (phosphate buffered 
saline) buffer (pH = 7.4) (Figure 1) and were 
transported to the Genetic Laboratory at the University 
Children’s Hospital for further analysis. 

Dental plaque samples were immediately 
subjected to the protocol for DNA digestion and 
extraction in the Laboratory. The test tubes with the 
samples were vortexed and centrifuged, after that, the 

supernatant was decanted and 300-350 l buffer for 
digestion was added to the precipitation (0.05 М Tris, 
0.001 M EDTA, 1% Tween 20, 1% Nonidet 40, 0.3 
mg/ml Proteinase K), after which it was incubated in a 
water bath overnight at 56

o
C. Next step was DNA 

extraction and precipitation by a standard method with 
phenol-chloroform and ethanol. All extracted DNA 
samples were stored at -20

o
C for further analysis. 

PCR amplification of HSV-1 virus was 
performed with the PCR machine-Veriti Thermal 
Cycler (Applied Biosystems, California, USA) 
according to the following protocol: an initial 
denaturation, followed by 40 amplification cycles and 
a terminal extension. Last product was A total volume 

of 50 l reaction mixture contained: 1 l of extracted 
DNA, 10pmol of each primer-H1P32 (5’-
TGGGACACATGCCTTCTTGG-3’) and H1M32 (5’-

ACCCTTAGTCAGACTCTGTTACTTACCC-3’), 5 l of 
10 x reaction buffer, 0.2 mM of each (deoxynucleotide 
triphosphate) d NTP and 2.5 U of cloned pfu DNA 
polymerase enzyme (G-Biosciences, USA), previously 
described by Das et al., in 2012 [14]. 

 A 10 l of the amplified PCR product was 
taken and analysed with electrophoresis on a 2.5% 
agarose gel containing 1 mg/ml ethidium bromide in 1 
x TBE (Tris/Borate/EDTA) buffer and was visualised 
under UV transilluminator. Presence of a fragment of 
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147 bp confirmed the presence of HSV-1 virus in the 
analysed sample. Angiotensinogen served as a 
control gene for monitoring the success of PCR 
amplification of HSV-1 virus by using the pair of 
primers oligo25/oligo26, resulting in PCR product of 
165 bp.

 

The data analysis is performed in a statistical 
program Statistica 7.1 for Windows The following 
methods were used: In the analysis of the series with 
attribute markers (presence of the HSV1, viruses in 
supragingival and subgingival dental plaque in 
patients with moderate and advanced stage of 
periodontal disease), percentage percentages of the 
structure (%) were determined;. The difference in the 
frequency of detected HSV-1 virus between patients 
with the moderate and advanced stage of periodontal 
disease, the difference between the presence of the 
virus in supragingival and subgingival dental plaque 
samples in positive patients with the moderate and 
advanced stage of periodontal disease are performed 
with statistic Difference test. 

 

 

Results 

 

A total number of 89 patients were examined 
for the presence of HSV-1 virus. In 60.7% of these 
patients, a moderate clinical stage of the disease was 
detected, while in 39.3% an advanced clinical stage 
was found. In 22 (24.7%) of all 89 patients with 
moderate and advanced periodontal disease HSV-1 
virus was detected in supra- and/or subgingival dental 
plaque samples (Figure 1). 

 

Figure 1: Presentation of patients according to the clinical stage of 
the disease and the detection of HSV-1 in patients with periodontal 
disease 

 

Molecular analysis of HSV-1 showed the 
presence of the virus in 12/54 (22.2%) of patients with 
the moderate stage of the disease, of which in all 
12/12 (100%) in the supragingival plaque samples 
and only 2/12 (16.7%) in subgingival plaque samples. 
In two patients HSV-1 was concomitantly detected in 
supra and subgingival plaque samples (Table 1, 
Figure 2). 

In patients with advanced stage of the 
disease, the HSV-1 virus was detected in 10/35 
(28.6%) patients, of which in 6/10 (60%) supra-
gingival samples and 6/10 (60%) sub-gingival plaque 
samples. In two of the patients, HSV-1 was 
concomitantly detected in supra and subgingival 
plaque samples (Table 1, Figure 3) 

Table 1: Distribution of HSV-1 in patients with the different 
clinical stage of the disease 

Periodontal disease / 
HSV 1 

Moderate disease stage Advanced disease stage 

Patients (n) % Patients (n) % 

Negative 42 77.8 25 71.4 
Positive 12 22.2 10 28.6 

Total 54 100 35 100 

 

Statistical analysis (Difference test-which one) 
showed no significant difference in the frequency of 
detected HSV-1 virus between patients with moderate 
and advanced periodontal disease (p = 0.4942).  

 

Figure 2: Distribution of HSV-1 virus in supragingival and 
subgingival plaque samples in virus-positive patients 

 

On the contrary, the statistically significant 
difference was found in HSV-1 positive patients with a 
moderate disease stage, between the presence of the 
virus in supragingival (100%) and subgingival (16.7%) 
dental plaque samples, p < 0.05. No significant 
difference was observed between the presence of the 
virus in supragingival and subgingival plaque samples 
in HSV-1 positive patients with advanced disease 
stage, p > 0.05. 

 

 

Discussion 

 

Researches about the pathogenesis of 
periodontal diseases proved that some viruses could 
also have a role in the progression of periodontal 
disease. It is also demonstrated that a single site of 
active periodontal destruction as periodontal pockets 
may have more than a million copies of herpesvirus 
genomes [15]. Herpes viruses have been detected in 
supragingival and subgingival plaque samples, 
gingival biopsies, and gingival crevicular fluid (GCF) of 
healthy and periodontitis patients [16] [17] [18]. The 
gingival sulcus or periodontal pocket has also been 
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proposed to act as a reservoir between periods of 
recurrence of herpetic medical infections [19]. 

Herpes simplex viruses type 1, and 2 (HSV-1 
and HSV-2), also known as human herpesviruses 1 
and 2 (HHV-1 and HHV-2) are characterised by a 
short reproductive cycle and the ability to establish 
latency in the nerve ganglia so that might destroy the 
cells in the host [20]. Reactivation of herpes simplex 
virus can be without clinical symptoms, but about one-
third of the individuals become prone to clinical 
recurrences [21]. HSV-1 is a common cause of oral 
herpes. HSV-1 is usually acquired by direct contact 
with an infected person, most often by contact with 
saliva during childhood, but it can also be transmitted 
vertically from a mother to a child before or during 
childbirth. 

Viral HSV particle consists of a relatively large 
double-stranded DNA molecule encased within a 
protein cage called nucleocapsid, which is wrapped in 
a lipid bilayer cover. Besides lipids, the lipid cover in 
its structure contains glycoproteins, with a diverse role 
[22].

 
Most often these glycoproteins are membrane-

bound receptors of cells that are going to be attacked.  

Large part of these studies evidenced that 
HSV-1, EBV and CMV are detected with high 
prevalence of periodontal lesions, that they directly 
infect gingival epithelial cells and that viral loads 
positively correlate with disease severity  [14] [23] [24] 
[25] [26] [27] [28] [29] [30]. 

It has been proved that the presence and 
frequency of herpesviruses in periodontal pockets 
increase with the increase of the periodontal pocket 
depth 

[31]
. The prevalence of herpesviruses in 

periodontal pockets may vary according to the type of 
periodontal disease [7]. Herpes viruses can multiply in 
gingival tissue, especially in the epithelial cells and 
fibroblasts of clinically healthy gingiva that is easily 
subjected to HCV infection [32]. This implies that 
these cells might be a reservoir of the latent form of 
this virus. Herpes virus-infected cells can reduce the 
host defence and give rise to overgrowth of 
pathogenic bacteria and invade the cells more 
efficiently [5].  

The results obtained from our study about 
presence of the HSV-1 virus in subgingival dental 
plaque samples, because of low prevalence of HSV-1 
virus are not in agreement with the results of Grenier 
G et al., [17], Contreras A et al., [33], Sanja Matić 
Petrović et al., [34] that detected higher prevalence of 
virus Herpes simplex type 1 (HSV1) in subgingival 
dental plaque in patients with chronic periodontal 
disease. Our results are in agreement with the results 
of Nibaili et al., [35] which did not detect the presence 
of HSV-1 in the sub-gingival dental plaque. 

There are findings that suggest that advanced 
stage of chronic periodontal disease was more 
commonly associated with the herpes viruses HSV1 
and HSV2. Our findings are not in agreement with the 

observations that were made by Contreras et al., [31], 
in their study they detected Herpes simplex virus-1 in 
subgingival dental plaque in 52% of patients with 
advanced stage of chronic periodontal disease and 
herpes simplex virus-2 was detected in subgingival 
dental plaque in 56% of patients with severe chronic 
periodontitis this results are higher than that reported 
by Imbronito et al., [36], Greiner et al., [17],and 
Grande et al., [37]. 

 In conclusion, in this study, we detected that 
virus Herpes simplex type 1 is present in 
supragingival and subgingival dental plaque. Our 
findings suggest that there is no significant difference 
in the frequency of detected HSV-1 virus between 
patients with the moderate and advanced stage of 
periodontal disease. So, we don’t suggest with 
certainty that the presence of HSV-1 is related to the 
degree of periodontal tissue damage and 
manifestation of the different degree of periodontal 
destruction. 

 

 

References 

 

1. Listgarten MA, Wong MY, Lai CH. Detection of Actinobacillus 
actinotnycetemcomitans, Porphyromonas gingivalis, and 
Bacteroides forsythus in an A. actinomycetemcomitans‐Positive 
Patient Population. Journal of Periodontology. 1995; 66(2):158-64. 
https://doi.org/10.1902/jop.1995.66.2.158 PMid:7730968  

2. Van Winkelhoff AJ, Loos BG, Van Der Reijden WA, Van Der 
Velden U. Porphyromonas gingivalis, Bacteroides forsythus and 
other putative periodontal pathogens in subjects with and without 
periodontal destruction. Journal of clinical periodontology. 2002; 
29(11):1023-8. https://doi.org/10.1034/j.1600-051X.2002.291107.x 
PMid:12472995  

 

3. Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal 
diseases. The Lancet. 2005; 366(9499):1809-20. 
https://doi.org/10.1016/S0140-6736(05)67728-8 

 

4. Seymour GJ, Powell RN, Cole KL, Aitken JF, Brooks D, 
Beckman I, Zola H, Bradley J, Burns GF. Experimental gingivitis in 
humans: a histochemical and immunological characterization of the 
lymphoid cell subpopulations. Journal of periodontal research. 
1983; 18(4):375-85. https://doi.org/10.1111/j.1600-
0765.1983.tb00373.x PMid:6227722  

 

5. Contreras A, Umeda M, Chen C, Bakker I, Morrison JC, Slots J. 
Relationship between herpesviruses and adult periodontitis and 
periodontopathic bacteria. J Periodontol. 1999; 70:478–84. 
https://doi.org/10.1902/jop.1999.70.5.478 PMid:10368051  

 

6. Contreras A, Slots J. Mammalian viruses in human periodontitis. 
Oral Microbiol Immunol. 1996; 11:381–6. 
https://doi.org/10.1111/j.1399-302X.1996.tb00199.x PMid:9467370  

 

7. Kubar A, Saygun I, Ozdemir A, Yapar M, Slots J. Real-time 
polymerase chain reaction quantification of human cytomegalovirus 
and Epstein Barr virus in periodontal pockets and the adjacent 
gingiva of periodontitis lesions. J Periodontal Res. 2005; 40:97–
104. https://doi.org/10.1111/j.1600-0765.2005.00770.x 
PMid:15733143  

 

8. Saygun I, Sahin S, Ozdemir A, Kurtiş B, Yapar M, Kubar A, et al. 
Detection of human viruses in patients with chronic periodontitis 
and the relationship between viruses and clinical parameters. J 
Periodontol. 2002; 73:1437–43. 
https://doi.org/10.1902/jop.2002.73.12.1437 PMid:12546093  

 

9. Sunde PT, Olsen I, Enersen M, Grinde B. Human 
 

https://doi.org/10.1902/jop.1995.66.2.158
https://doi.org/10.1034/j.1600-051X.2002.291107.x
https://doi.org/10.1016/S0140-6736(05)67728-8
https://doi.org/10.1111/j.1600-0765.1983.tb00373.x
https://doi.org/10.1111/j.1600-0765.1983.tb00373.x
https://doi.org/10.1902/jop.1999.70.5.478
https://doi.org/10.1111/j.1399-302X.1996.tb00199.x
https://doi.org/10.1111/j.1600-0765.2005.00770.x
https://doi.org/10.1902/jop.2002.73.12.1437


 Ivanovska-Stojanoska et al. Detection of Virus Herpes Simplex Type 1 in Patients with Chronic Periodonatal Disease 
_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

Open Access Maced J Med Sci. 2018 Sep 25; 6(9):1737-1741.                                                                                                                                                  1741 

 

Cytomegaloviruses and Epstein Barr virus in apical and marginal 
periodontitis: a role of pathology. J Med Virol. 2008; 80:1007–11. 
https://doi.org/10.1002/jmv.21180 PMid:18428124  

10. Kamma JJ, Contreras A, Slots J. Herpes viruses and 
periodontopathic bacteria in early onset periodontitis. J Clin 
periodontal. 2001; 28:879–85. https://doi.org/10.1034/j.1600-
051x.2001.028009879.x 

 

11. Silness J, Loe H. Periodontal disease in pregnancy. II. 
correlation between oral hygiene and periodontal conditions. Acta 
Odontol Scand. 1964; 22:121–35. 
https://doi.org/10.3109/00016356408993968 PMid:14158464  

 

12. Loe H, Silness J. Periodontal disease in pregnancy. I. 
Prevalence and severity. Acta Odontol Scand. 1963; 21:533–51. 
https://doi.org/10.3109/00016356309011240 PMid:14121956  

 

13. Muhleman HR,Son S.Gingival sulcus bleeding- a leading 
symptom in initial gingivitis. Helvetica Odontologica Acta.1971; 
33:107-13. 

 

14. Das S, Shobha Prakash Krithiga G, Gopalakrishnan S. 
Detection of human herpes viruses in patients with chronic and 
aggressive periodontitis and relationship between viruses and 
clinical parameters. Journal of Oral and Maxillofacial Pathology. 
2012; 16:203-9. https://doi.org/10.4103/0973-029X.98502 
PMid:22923891 PMCid:PMC3424935 

 

15. Slots J. Herpesviral-bacterial interactions in periodontal 
diseases. Periodontol 2000. 2010; 52:117–40. 
https://doi.org/10.1111/j.1600-0757.2009.00308.x PMid:20017799  

 

16. Rotola A, Cassai E, Farina R, Caselli E, Gentili V, Lazzarotto T, 
et al. Human herpesvirus 7, Epstein-Barr virus and human 
cytomegalovirus in periodontal tissues of periodontally diseased 
and healthy subjects. J Clin Periodontol. 2008; 35:831–7. 
https://doi.org/10.1111/j.1600-051X.2008.01301.x PMid:18691217  

 

17. Grenier G, Gagnon G, Grenier D. Detection of herpetic viruses 
in gingival crevicular fluid of patients suffering from periodontal 
diseases: Prevalence and effect of treatment. Oral Microbiol 
Immunol. 2009; 24:506–9. https://doi.org/10.1111/j.1399-
302X.2009.00542.x PMid:19832804  

 

18. Slots J. Herpesviruses in periodontal diseases. Periodontol 
2000. 2005; 38:33–62. https://doi.org/10.1111/j.1600-
0757.2005.00109.x PMid:15853936  

 

19. Zakay-Rones Z, Ehrlich J, Hochman N, Levy R. The sulcular 
epithelium as a reservoir for herpes simplex virus in man. J 
Periodontol. 1973; 44:779–81. 
https://doi.org/10.1902/jop.1973.44.12.779 PMid:4357466  

 

20. James SH. Kimberlin DW, Whitley RJ. Antiviral therapy for 
herpesvirus central nervous system infections: neonatal herpes 
simplex virus infection, herpes simplex encephalitis, and congenital 
cytomegalovirus infection. Antiviral Research. 2009; 83:207. 
https://doi.org/10.1016/j.antiviral.2009.04.010 PMid:19414035 
PMCid:PMC2748655 

 

21. Whitley RJ. Herpes simplex viruses. In: Fields BN, Knipe DM, 
Howley PM, editors. Fields Virology.3rd ed. Philadelphia: Lippincott 
– Raven Publishers, 1996: 2297–342. 

 

22. Abramson JS, Wheeler GJ. Virus-induced neutrophil 
dysfunction: role in the pathogenesis of bacterial infections. Pediatr 
Infect Dis. 1994; 13:643–52. https://doi.org/10.1097/00006454-
199407000-00012 

 

23. Slots J. Periodontal herpesviruses: prevalence, pathogenicity, 
systemic risk. Periodontol. 2015; 69:28–45. 
https://doi.org/10.1111/prd.12085 PMid:26252400  

 

24. Passariello C, Palamara AT, Garaci E, Pasquantonio G. 
Herpesviruses and periodontal disease: a cautionary tale. 
International Journal of Immunopathology and Pharmachology. 

 

2009; 22(2):263–268. 
https://doi.org/10.1177/039463200902200202 PMid:19505379  

25. Ambili R, Preeja C, Archana V, Nisha KJ, Seba A, Reejamol 
MK. Viruses: are they really culprits for periodontal disease? A 
critical review. J Investig Clin Dent. 2013; 4:1–9. 

 

26. Ting M, Contreras A, Slots J. Herpesvirus in localized juvenile 
periodontitis. J Period Res. 2000; 35:17–25. 
https://doi.org/10.1034/j.1600-0765.2000.035001017.x 

 

27. Yapar M, Saygun I, Ozdemir A, Kubar A, Sahin S. Prevalence 
of human herpesviruses in patients with aggressive periodontitis. J 
Periodontol. 2003; 74:1634–1640. 
https://doi.org/10.1902/jop.2003.74.11.1634 PMid:14682660  

 

28. Wu Y-M, Yan J, Ojcius DM, Chen L-L, Gu Z-Y, Pan J-P. 
Correlation between infections with different genotypes of human 
Cytomegalovirus and Epstein-Barr virus in subgingival samples 
and periodontal status of patients. J Clin Microbiol. 2007; 45:3665–
3670. https://doi.org/10.1128/JCM.00374-07 PMid:17804655 
PMCid:PMC2168512 

 

29. Vincent-Bugnas S, Vitale S, Mouline CC, Khaali W, Charbit Y, 
Mahler P, Precheur I, Hofman P, Maryanski JL, Doglio A. EBV 
Infection is common in gingival epithelial cells of the periodontium 
and worsens during chronic periodontitis. PLoS One. 2013; 
8:e80336. https://doi.org/10.1371/journal.pone.0080336 
PMid:24367478 PMCid:PMC3868609 

 

30. Saygun I, Kubar A, Sahin S, Sener K, Slots J. Quantitative 
analysis of association between herpesviruses and bacterial 
pathogens in periodontitis. J Periodontal Res. 2008; 43:352–359. 
https://doi.org/10.1111/j.1600-0765.2007.01043.x PMid:18086168  

 

31. Contreras A, Slots J. Herpesviruses in human periodontal 
disease. J Periodontal Res. 2000; 35:3–16. 
https://doi.org/10.1034/j.1600-0765.2000.035001003.x 
PMid:10791704  

 

32. Contreras A, Nowzari H, Slots J. Herpesviruses in periodontal 
pocket and gingival tissue specimens. Oral Microbiol Immunol. 
2000; 15(1):15-8. https://doi.org/10.1034/j.1399-
302x.2000.150103.x PMid:11155159  

 

33. Contreras A, Slots J. Typing of herpes simplex virus from 
human periodontium. Oral Microbiol Immunol. 2001; 16(1):63-4. 
https://doi.org/10.1034/j.1399-302x.2001.160111.x PMid:11169142  

 

34. Petrović MS, Zelić K, Milašin J, Popović B, Pucar A, Zelić O. 
Detection of Herpes Simplex Virus Type 1 in Gingival Crevicular 
Fluid of Gingival Sulcus/Periodontal Pocket Using Polymerase 
Chain Reaction. Srp Arh Celok Lek. 2014; 142(5-6):296-300. 
https://doi.org/10.2298/SARH1406296M PMid:25033584  

 

35. Nibali L, Atkinson C, Griffiths P, Darbar U, Rakmanee T, Suvan 
J, et al. Low prevalence of subgingival viruses in periodontitis 
patients. J Clin Periodontol. 2009; 36(11):928-32. 
https://doi.org/10.1111/j.1600-051X.2009.01476.x PMid:19811582  

 

36. Imbronito AV, Okuda OS, Maria de Freitas N, Moreira Lotufo 
RF, Nunes FD. Detection of herpesviruses and periodontal 
pathogens in subgingival plaque of patients with chronic 
periodontitis, generalized aggressive periodontitis, or gingivitis. J 
Periodontol. 2008; 79:2313–21. 
https://doi.org/10.1902/jop.2008.070388 PMid:19053922  

 

37. Grande SR, Imbronito AV, Okuda OS, Lotufo RF, Magalhães 
MH, Nunes FD. Herpes viruses in periodontal compromised sites: 
comparison between HIV-positive and –negative patients. J Clin 
Periodontol. 2008; 35:838–45. https://doi.org/10.1111/j.1600-
051X.2008.01307.x PMid:18727655  

 

 

https://doi.org/10.1002/jmv.21180
https://doi.org/10.1034/j.1600-051x.2001.028009879.x
https://doi.org/10.1034/j.1600-051x.2001.028009879.x
https://doi.org/10.3109/00016356408993968
https://doi.org/10.3109/00016356309011240
https://doi.org/10.4103/0973-029X.98502
https://doi.org/10.1111/j.1600-0757.2009.00308.x
https://doi.org/10.1111/j.1600-051X.2008.01301.x
https://doi.org/10.1111/j.1399-302X.2009.00542.x
https://doi.org/10.1111/j.1399-302X.2009.00542.x
https://doi.org/10.1111/j.1600-0757.2005.00109.x
https://doi.org/10.1111/j.1600-0757.2005.00109.x
https://doi.org/10.1902/jop.1973.44.12.779
https://doi.org/10.1016/j.antiviral.2009.04.010
https://doi.org/10.1097/00006454-199407000-00012
https://doi.org/10.1097/00006454-199407000-00012
https://doi.org/10.1111/prd.12085
https://doi.org/10.1177/039463200902200202
https://doi.org/10.1034/j.1600-0765.2000.035001017.x
https://doi.org/10.1902/jop.2003.74.11.1634
https://doi.org/10.1128/JCM.00374-07
https://doi.org/10.1371/journal.pone.0080336
https://doi.org/10.1111/j.1600-0765.2007.01043.x
https://doi.org/10.1034/j.1600-0765.2000.035001003.x
https://doi.org/10.1034/j.1399-302x.2000.150103.x
https://doi.org/10.1034/j.1399-302x.2000.150103.x
https://doi.org/10.1034/j.1399-302x.2001.160111.x
https://doi.org/10.2298/SARH1406296M
https://doi.org/10.1111/j.1600-051X.2009.01476.x
https://doi.org/10.1902/jop.2008.070388
https://doi.org/10.1111/j.1600-051X.2008.01307.x
https://doi.org/10.1111/j.1600-051X.2008.01307.x

