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ABSTRACT

Objective: This study aims to assess the role of herpesviruses in chronic periodontitis and their association with clinical parameters
and in increasing severity. Materials and Methods: This was a prospective case—control study. Ethical approval and prior consent
were taken. A subgingival plaque sample was collected from a total of 300 patients and 300 controls and processed for DNA extraction
and multiplex polymerase chain reaction for detection of herpesviruses. Results: The most predominant age group affected was 41-50
followed by 31-40 years and male patients outnumbered the female patients. Herpes simplex virus (HSV)-1 (46.6%) was the most
common Herpesvirus followed by HSV-2 (34.6%), Epstein—Barr viruses (EBV) (30.6%), and cytomegalovirus (CMV) (19.3%)
in chronic periodontitis. Herpesviruses were significantly associated with increasing severity of the disease and had shown
differences in their association with clinical parameters. Multiple herpesvirus infection was seen in patients with severe chronic
periodontitis. The most common combination was HSV-1 + HSV-2 and HSV-1 + HSV-2 + EBV. Conclusions: HSV-1 was
the most common herpesviruses implicated in the etiology of the chronic periodontitis followed by HSV-2, EBV and CMV.
A herpesvirus differs in association with clinical parameters and plays an important role in increasing severity of the disease.
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has emerged during the past decade concerning the
contribution of herpesviruses in etiopathogenesis of
the chronic periodontitis. There are several studies

INTRODUCTION

Periodontal diseases are the most common oro-dental

conditions in India.! Chronic periodontitis is an
infectious disease which leads to inflammation
of gingiva and unless treated appropriately
leads to loss of the tooth. The most commonly
reported etiological agents from this condition are
anaerobes.? Bacterial etiology alone cannot explain
the clinic-pathological features observed in the disease.
Thus, efforts to find out additional etiological agents
for chronic periodontitis are necessary. A new concept
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showing the evidence of herpesviruses and chronic
periodontitis on the basis of their presence in the
diseased sites and absence in the healthy controls.#

However, in India, very few studies have been
undertaken to know the role of herpesviruses
in chronic periodontitis. The currently available
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studies have been conducted with a small sample
size and from limited areas.>®! The present study
was undertaken to assess the role of herpesviruses
including herpes simplex virus Type 1 and
2 (HSV-1 and 2), cytomegalovirus (CMV), and
Epstein-Barr viruses (EBV) in chronic periodontitis
and to see their effects on clinical parameters
used to monitor chronic periodontitis such as oral
hygiene, plaque index, gingival index, bleeding
on probing, clinical attachment loss, and pocket
depth and to assess their role in increasing severity
of the disease.

MATERIALS AND METHODS

A prospective case-control study was undertaken
after ethical approval from the Institutional Ethical
Committee of B. ]J. Government Medical College
and the no is D-1210169-71. Informed consent was
obtained before enrolling patients in the study.
The selection criteria for enrolling patients with
chronic periodontitis in the study were as per those
of the American Academy of Periodontology. The
study period was from June 2011 to December 2014
in Sinhgad Dental College and Hospital and B. J.
Government Medical College Pune India. A total
of 300 cases (100 each from mild, moderate, and
severe chronic periodontitis) and 300 age- and
sex-matched healthy controls were included in the
present study. An inclusion criterion for the patient
was generalized chronic periodontitis with different
grades of severity, free from systemic diseases
including diabetes, no smoking history as well as HIV
infection. While exclusion criteria include patients
with treated within 3 months, systemic diseases,
smoking, and HIV infections. Before collecting the
specimen, patients were instructed not to brush their
teeth for at least 2 h before collection of specimen.
A dedicated periodontologist collected subgingival
plaque specimen with the help of sterile curette and
paper points from the affected tooth which was
then transferred to Tris-ethylenediaminetetraacetic
acid (EDTA) buffer for DNA extraction and multiplex
polymerase chain reaction (MPCR). DNA Extraction
was performed as per the procedure described earlier.
TMPCR was also done as discussed by Shin et al.”!in
their study. The primers (Bioserve India Pvt. Ltd. India)
used in the study were as follows:"V HSV-1 (Forward:
5-CGTACCTGCGGCTCGTGAAGT-3" and Reverse:
5-AGCAGGGTGCTCGTGTATGGGC-3"), HSV-2:
Forward: 5-TGGTATCGCATGGGAGACAAT-3’
and Reverse: 5 CTCCGTCCAGTCGTTTATCTTG-3'),
CMV: Forward: 5'-ACGTGTTACTGGCGGAGTCG-3

and Reverse: 5'-TTGAGTGTGGCCAGACTGAG-3'),
EBV: Forward: 5-AGCACTGGCCAGCTCATATC-3
and Reverse: 5’-TTGACGTCATGCCAAGGCAA-3).
MPCR cyclic conditions were as follows: Initial
denaturation at 95°C for 5 min, 45 cycles of
denaturation at 95°C for 30 s, Annealing at 54°C for
30 s and extension at 72°C for 30 s, Final extension was
given at 72°C for 5 min. PCR product was detected
by gel electrophoresis. Detection of amplified
products was done by electrophoresis on 2% agarose
gel (HiMedia) containing 1x Tris-acetate-EDTA.
A 100 bp DNA ladder was loaded with the sample
DNA. The amplicon size of 271, 231, 368, and 326 bp
for HSV-1, HSV-2, CMV, and EBV were compared
with 100 bp ladder [Figures 1-4]. Excel sheet was
prepared, and demographic data of the patient with
results were entered. The analysis of data was done
using SSPS software version. 21.0 (IBM). Chi-square
test was applied. P < 0.001 was taken as statistically
significant.

RESULTS

The most predominant age group affected was
41-50 followed by 31-40 years (43.49 + 8.48) and
male patients were outnumbered the female
patients in ratio of 1:1.2, but the difference was
not statistically significant (P > 0.05). Herpesviruses
were detected in 73.3% of patients with chronic
periodontitis vis-a-vis 8.0% from the controls. The
difference was statistically significant indicating
that herpesviruses could be one of the important
etiological agents in chronic periodontitis.
All the four herpesviruses were significantly
associated with chronic periodontitis (P < 0.001).
HSV-1 (46.6%) virus was the virus most commonly
detected followed by HSV-2 (34.6%), EBV (30.6%),
and CMV (19.3%) from patients with chronic
periodontitis and 7.0%, 0.6%, 0.0%, and 0.3% from
healthy controls, respectively [Table 1]. All the four
herpesviruses were significantly associated with
severity of the disease so they could be playing a
crucial role in increasing severity of the chronic
periodontitis [Table 2]. Individual herpesviruses
have shown differences in their association with
different clinical parameters evaluated in the
present study [Table 3]. Multiple herpesvirus
infection was more commonly seen in patients with
severe chronic periodontitis, which was statistically
significant as compared to mild and moderate
chronic periodontitis [Table 4]. The most common
combination was HSV-1 + HSV-2 followed by
HSV-1 + HSV-2 + EBV [Table 4].
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DISCUSSION

Chronic periodontitis is a complex oro-dental
disease induced by periodontopathic microbiota and
aggravated by the predominant appearance of some
of them. The present study was a prospective case-
control study to find out the role of herpesviruses in
etiopathogenesis of chronic periodontitis. Patients with
systemic diseases, HIV infection, and smoking were
not included as they could have acted as confounding
factors in the disease process. The significant detection
of herpesviruses from cases of chronic periodontitis
as compared to healthy controls indicates that
herpesviruses does play an important role in the
etiology of the disease and are not a mere bystanders.

The different mechanism of herpesviruses in the
pathogenesis was proposed in the literature. These
incudes direct cytopathic effects on fibroblasts,
keratinocytes, endothelial cells, inflammatory cells
and possibly bone cells, viral proteins expressed
on eukaryotic cell membranes can act as bacterial
receptors and generate new bacterial binding
sites, alter functions of monocytes, macrophages,

Table 1: Prevalence of individual Herpes viruses in
patients with chronic periodontitis and controls

and lymphocytes in periodontitis lesions, induce
a proinflammatory response including expression
of cytokines and chemokines and possibly through
producing tissue injury as aresult of immunopathologic
responses. 511

The different herpesviruses vary in their association
with chronic periodontitis [Table 1]. In the present
study, HSV-1 was detected in 46.7% of patients with
chronic periodontitis and 7% from healthy controls
suggesting as a principal etiological agent. Various
authors have reported HSV-1 as principal etiological
agent in their respective studies (100% HSV-1 by
Bilichodmath et al.,®! 81.2% by Kolliyavar et al.,!
40.0% by Imbronito et al.?). However, few studies
did not report HSV-1 from patients with chronic
periodontitis.[34

HSV-2 was detected in 34.6% of patients with chronic
periodontitis and 0.6% of healthy controls in the
present study [Table 1]. In literature, its prevalence
in chronic periodontitis has been reported to range
from 0% to 20.0%. Various studies have reported
various prevalence rates (20.0% HSV-2 by Singh
et al.,® 12.0% by Das et al.l'l) from the cases of
chronic periodontitis. While no HSV-2 was reported
by other studies.!34

Herpes Chronic Periodontitis Control Z Value P

Viruses (n=300) (n=300) . o . . .
HSV-1 140 (46.6%) 21(7.0%) 1226 <0.0001" EBY was c!e‘tected in 30.6% from patients with chroruc
HSV-2 104 (34.6%) 02(0.6%) 1219 <00001*  Pperiodontitis and none from healthy controls in the
EBV 092 (30.6%) 00(0.0%) 1152 <0.0001*  presentstudy [Table 2]. Various studies have reported
cMV 058 (19.3%) 01(0.3%) 8.24  <0.0001* various prevalence rates (78.9% EBV by Bilichodmath

*statistically significant

Table 2: Correlation of Herpes viruses with severity of
chronic periodontitis

et al.P132.0% by Das et al.,'1 79.0% by Contreras and
Slots!"! 32.0% by Mauricio et al.'®l) from patients
with chronic periodontitis. The detection rates of the
present study and Mauricio et al.l'® are in accordance.

:Ii‘:;':: (,,'!;'30) N(I,?::(r);t)e (ii‘;%roe) 8:;;8)' ZValue P CMV was detected in 19.33% from patients with
HSV1 25 52 63 21 15916 <0.0001*  chronic periodontitis in the present study [Table 1].
HSV2 13 34 57 02 18581 <0.0001*  Various studies have shown varying rates of detection
EBV 25 20 47 00 14045 <0.0001*  of CMYV in their respective studies (Bilichodmath
CMv 12 14 32 01 88.44 <0.0001*

*statistically significant

et al.®lin 26.3%, Das et al.'® in 12.0%, Chalabi et al.l*®
in 59.0%) from the cases of chronic periodontitis.

Table 3: Association between Herpesviruses and clinical parameters in patients with chronic periodontitis

Parameters HSV-1 (n=140) HSV-2 (n=104) EBV (n=92) CMV (n=58)
Mean P Mean P Mean P Mean P
OHIS 2.30 <0.0001* 2.35 <0.0001* 2.23 >0.05" 2.31 <0.05*
PI 1.51 <0.05* 1.56 <0.005* 1.52 >0.05" 1.49 >0.05%
Gl 1.26 <0.0001* 1.28 <0.0001* 1.26 <0.005* 1.28 <0.05*
PD 3.85 <0.0001* 4.06 <0.0001* 3.89 <0.0001* 3.88 <0.0001*
CAL 4.51 <0.0001* 4.87 <0.0001* 4.55 <0.0001* 4.72 <0.0001*

*Statistically significant (OHIS: Oral Hygiene index score, Pl: Plaque Index, Gl: Gingival Index, PD: Pocket Depth, CAL: Clinical Attachment loss)
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Figure 1: Multiplex PCR showing positive band for Herpes simplex
virus - 1

DNA
Ladder

1500 bp
1000 bp

500 bp

100 bp

EBV, 326 bp

Figure 3: Multiplex PCR showing positive band for Epstein-Barr
viruses

Table 4: Combination of Herpes virus as per the
severity of chronic periodontitis

Multiple virus Chronic periodontitis Total
Mild Moderate Severe
HSV1 + HSV2 4 14 9 27
HSV1 + EBV 3 4 5 12
HSV1 + CMV 1 4 3 8
HSV2 + EBV 1 3 2 6
HSV2 + CMV 2 2 2 6
EBV + CMV 2 0 1 3
HSV1 + HSV2 + EBV 1 6 18 25
HSV1 + HSV2 + CMV 0 1 10 11
HSV1 + EBV + CMV 2 0 3 5
HSV2 + EBV + CMV 0 0 3 3
HSV1+HSV2+EBV+CMV 0 1 7 8
Total 17 34 63 114

Thereis difference found in the prevalence of individual
herpesviruses in the present study and various other
studies published so far in the literature. There are
various reasons for these differences in the prevalence

DNA
Ladder

1500 bp
1000 bp

500 bp

100 bp

HSV-2. 231 bo

Figure 2: Multiplex PCR showing positive band for Herpes simplex
virus - 2

DNA
Ladder

1500 bp
1000 bp

=== 500 bp

100 bp

Figure 4: Multiplex PCR showing positive band for cytomegalovirus

of herpesviruses. One of the important reasons could
be the different prevalence in general population which
varies in different geographical areas. Furthermore, the
sample size, nature of specimen collected is another
possible reason for different detection rates. Many
studies did not look for HSV-2 as an additional
etiological agent because of its chief involvement in
causing sexually transmitted diseases. A herpesvirus
differs in reactivation rate in different individuals,
which might have affected the prevalence rates also.
It is concluded that the herpesviruses differs in their
prevalence rates in the present study as well as other
published studies. As per the results obtained from
patients with chronic periodontitis, HSV-1 seems to
play a major role in current population followed by
HSV-2, EBV, and CMV, respectively.

Herpesviruses are involved in increasing the severity
of the disease. They were predominantly detected
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from severe chronic periodontitis as compared to
mild and moderate chronic periodontitis [Table 2].
Contreras et al.! have shown high detection rates
of herpes viruses from severe chronic periodontitis
than moderate and slight (Mild) periodontitis in
their study. Parra and Slots®*! have also reported a
positive association between subgingival herpesvirus
infections and severity of the periodontal disease.
However, Mauricio et al.'®! have reported dubious
role of herpesviruses in the severity of the chronic
periodontitis as they have reported a very less
prevalence rates in their study population.

Knowledge of the association of herpesviruses with
chronic periodontitis may not only be significant for
understanding the pathogenesis of the disease but will
also help in diagnosis, monitoring and treatment of the
disease. So to conclude, a significant association was
seen in detection rates of herpesviruses and increasing
severity of the disease in the present study.

A very strong statistical significance (<0.0001) was
found between overall detection of herpesviruses and
clinical parameters such as oral hygiene, plaque index,
gingival inflammation, pocket depth and attachment
loss and bleeding on probing in the present study.

However, when compared these clinical parameters
with individual herpesvirus detection from patients
with chronic periodontitis, it shows varying results.
HSV-1 and HSV-2 were found to be significantly
associated with poor oral hygiene, increased plaque
index and gingival index, attachment loss and pocket
depth in the present study [Table 3]. However, EBV
and CMV have shown significant association with
increased pocket depth and clinical attachment loss,
but differ with poor oral hygiene index, gingival
index, plaque index in the present study [Table 3].

Various studies have reported various observations in
terms of herpesviruses and clinical parameters.22!
The observations from the present study revealed the
significant association with loss of clinical attachment
and increased pocket depth suggesting the role of
herpesviruses in increasing the severity of the disease.

Multiple herpesviruses together contribute in increasing
severity of the disease by synergistic mechanism.
The periodontal sites with a particular herpesvirus
coinfection may experience increased risk of infection
which might lead to rapid destruction of tissue.
Coinfection of herpesviruses was evaluated in the
present study to know their association in increasing the
severity in patients with chronic periodontitis [Table 4].

More than one herpesvirus was detected from patients
with a severe type of chronic periodontitis than the mild
and moderate type of chronic periodontitis.

Various studies have shown such coinfection
does occur in the increasing severity of chronic
periodontitis. Many studies have reported multiple
herpesviruses in their respective studies.>>'7??l These
findings suggest that there is a strong association
between multiple herpesviruses in increasing the
severity of the disease. The possible mechanism
might be one herpesvirus infection may activate
other latent herpesvirus infection. Herpesvirus
coinfection seen in the present study is suggesting
a synergetic pathogenic interaction in severity of
chronic periodontitis.

Various combinations of herpesviruses were seen
in the present study [Table 4]. The most common
combination of herpesviruses was HSV-1 + HSV-2
from patients with moderate and severe type of
chronic periodontitis. The other most lethal
combinations were HSV-1 + HSV-2 + EBV followed
by HSV1 + HSV2 + CMV seen in patients with
severe chronic periodontitis. Furthermore, all four
herpesviruses were detected from severe chronic
periodontitis in the present study. Various other
studies also showed the different combinations of
herpesviruses in cases of chronic periodontitis.*>')

Overall detection of multiple herpesviruses was
more in severe chronic periodontitis as compared
to mild and moderate chronic periodontitis cases.
This suggests combined effect of the combination of
herpesviruses in the pathogenesis of severe chronic
periodontitis. This led to a conclusion that cohabitation
of multiple herpesviruses plays an important role
in the increasing severity of chronic periodontitis. All
these observations led to an important conclusion that
the multiple herpesviruses play an important role in
increasing severity of chronic periodontitis.

CONCLUSION

The present study detected a very high prevalence
rate of herpesviruses from chronic periodontitis cases
than the healthy controls suggesting their strong
association with the disease. HSV-1 was the most
common herpesviruses implicated in the etiology of
the chronic periodontitis followed by HSV-2, EBV, and
CMV. HSV-2 was detected significantly in the present
study as compared to other published studies which
is one of the important findings. Herpesviruses differ
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in association with various clinical parameters. The
combination of herpesviruses plays an important role
in increasing severity of the disease.
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