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A b s t r ac t
Aim: The present study was aimed to detect, compare and correlate the presence of herpes simplex virus (HSV)—1, HSV-2, human cytomegalovirus
(HCMV), and Epstein-Barr virus (EBV) in chronic periodontitis patients with and without generalized anxiety disorder (GAD).
Materials and methods: A total of 45 patients, aged 30–55 years were divided into three groups of 15 study participants each into chronic
periodontitis; chronic periodontitis with GAD and those without chronic periodontitis and without GAD groups based on the inclusion criteria.
Subgingival plaque samples were collected using curettes from the deepest periodontal pockets and sent in transport media containing
tris–ethylene diamine tetra acetic acid (EDTA) and analyzed using multiplex polymerase chain reaction (MPCR). Statistical analysis was done
using Chi-square test and Spearman’s correlation analysis.
Results: The results of our study showed that there were elevated levels of HSV-1, HSV-2, EBV, and HCMV in the chronic periodontitis with
GAD group as compared to the chronic periodontitis group with statistically significant difference observed only between the levels of EBV.
The correlation analysis showed positive correlations between the herpes virus and the bleeding and plaque indices scores. On examining the
correlation between herpes viruses, positive correlations were noticed between HSV-1 and EBV, HSV-1 and HCMV, and EBV and HCMV.
Conclusion: Positive association of herpes viruses in GAD patients in this study suggests a possibility of viral role in the etiology of chronic periodontitis.
Clinical significance: Treatment of GAD and chronic periodontitis simultaneously could reduce stress and viral load, thus contributing to down
regulation of the progress of the chronic periodontitis.
Keywords: Chronic periodontitis, Generalized anxiety disorder, Herpes viruses, Multiplex polymerase chain reaction, Stress.
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Introduction

1,2,5,6

Periodontitis is an inflammatory disease of the periodontium leading
to tissue destruction and eventually tooth loss.1 The destruction is
attributed to the complex interaction of the microbes, host, and the
environmental factors.2 However, the precise role of various putative
pathogens, mainly bacteria, and host responses in the pathogenesis
of periodontitis has been difficult to elucidate. The differences in the
severity of gingival inflammation and the loss of attachment and
tissue destruction in spite of the presence of comparable levels of
risk factors, have energized the efforts to fathom additional etiologic
factors for periodontal disease progression. 3 This has led to the
revelation of the role of viruses in the pathogenesis of periodontitis.4
Numerous herpes viruses like the HSV, human cytomegalovirus
(HCMV), and Epstein-Barr virus (EBV) have been associated with
periodontitis. The herpes viruses have immunosuppressive
effects and there by diminish the body’s defense against bacterial
challenges. It is suggested that the coexistence of herpes viruses,
periodontopathic bacteria, and local host immune responses
should be viewed as a precarious balance that has the potential to
lead to periodontal destruction.3,5
Periodontitis is also influenced by a variety of environmental
factors. Stress is one such factor which is considered as a risk indicator
for periodontal diseases.6 Psychological stress, particularly if sustained
over an extended period of time, can have deleterious effects on
the body, representing an important example of the mind-body

interaction.7 Studies have shown that prevalence of periodontal
disease is increased in patients with psychiatric disorders.8
Generalized anxiety disorder (GAD) is one of the basic anxiety
disorders which form the component of other anxiety disorders.
An individual suffering from this particular form of psychiatric
disorder suffers from chronic stress which can be detrimental to
the body. The cellular immune response down regulated by stress
causes the microbial levels to rise and makes the human body
more prone to infections.9 Studies have also found that elevated
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level of herpes viruses is observed in the blood of individuals under
stress.10 Considering the effect of stress on the periodontium and
viruses being one of the etiological factors for the periodontal
disease, it is of prime interest to find if any correlation exists
between the levels of herpes viruses and stress in an individual
with periodontitis.
However, the literature revealing the importance of viruses
in periodontitis patients with stress is scarce. Hence, the present
study was aimed to detect the prevalence of herpes simplex virus
(HSV)—1, HSV-2, HCMV, and EBV in a specific group of psychiatric
patients diagnosed with GAD having chronic periodontitis and to
compare and correlate its levels in chronic periodontitis patients
without GAD.

M at e r ia l s

and

Methods

Study participants for the study in the age group of 30–55 years
were selected from the out patients of Spandana Nursing Home
(Post Graduate Institute, DNB Psychiatry), Bengaluru, diagnosed
with GAD by qualified psychiatrist, according to Mini International
Neuropsychiatric Interview (MINI),11 and Department of Periodontics,
Dayananda Sagar College of Dental Sciences, Bengaluru.
The sample size was calculated using G*Power software
(Heinrich-Heine-University Dusseldorf) to obtain 80% of statistical
power. Forty five patients meeting the inclusion criteria were
assigned to the following three groups (15 in each group):
•
•
•

Group 1—Study participants with chronic periodontitis
(according to AAP 1999 criteria)12
Group 2—Study participants with chronic periodontitis with
GAD11
Healthy control group—Study participants without chronic
periodontitis and without GAD.

Patients with any other systemic diseases, under medication,
with history of periodontal therapy in the past 6 months prior to
the sampling and recording, smokers, alcoholics, drug abusers,
pregnant, and lactating women were excluded from the study.
The purpose of the study and design were explained and a
written informed consent was taken from all the participants.
A special proforma was designed to facilitate a systemic and
methodical recording of all the observations and information, which
included a detailed case history, and clinical examination record.
The study was approved by the Institutional Ethical Committee of
Dayananda Sagar College of Dental Sciences, Bengaluru (Approval
number: 17-IRB-2012, 12.11.2012).
All the selected patients were evaluated for the clinical
parameters like plaque index (Silness and Loe),13 gingival index
(Loe & Silness),14 probing pocket depth and clinical attachment loss.
Pocket depth was measured to the nearest millimeter mark, with UNC
15 periodontal probe, as the distance from gingival margin to the base
of the pocket. Clinical attachment loss was measured to the nearest
millimeter mark, with UNC 15 periodontal probe, as the distance from
cementoenamel junction (CEJ) to the base of the pocket.
Sample collection: Subgingival plaque samples were collected
1 week after the full-mouth periodontal examination. All
participants were requested to refrain from food for 8 hours and oral
hygiene (brushing or flossing the teeth) before sampling. Samples
were obtained in the morning between 8 am and 9 am Prior to
sample collection, supra gingival plaque was gently removed with
sterile cotton pellets and the sample sites were isolated with cotton
rolls and dried. Subgingival plaque samples were collected using
376
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sterile curettes and were transferred into separate sterile plastic
vials containing transport media (tris-EDTA buffer) and transferred
to the laboratory in ice packed storage box. In both group-1 and
group-2, subgingival plaque samples were collected from the
deepest periodontal pockets of the dentition and group-3, from
sites with the sulcus depth measuring ≤3 mm. The plaque samples
were sent for microbial analysis by labeling them as “A” (group-1),
“B” (group-2), and “C” (group-3) and the identification of the herpes
viruses (HSV-1, HSV-2, EBV, and HCMV) were done using multiplex
polymerase chain reaction (MPCR).

DNA Extraction Procedure
The DNA extraction was done using modified proteinase-K method.
The sample was transferred to the tube containing TE buffer
(tris-EDTA buffer) and centrifuged at 5,000 rpm for 5 minutes.
The supernatant was discarded. About 500 microliters of fresh
TE buffer was then added and centrifuged for 3–4 minutes. This
procedure was repeated for 3–4 times with fresh TE buffers. This
was followed by discarding of the supernatant and addition of
50 microliters of lysis buffer I. It was vortexed and kept for 5 minutes.
Again 50 microliter lysis buffer II and 10 microliter proteinase–K
(100 ug/ml) were added and vortexed vigorously. After this, it was
kept in water bath for 2 hours followed by boiling water bath for
10 minutes. The DNA was then stored at –20°C.

PCR Procedure
Following set of PCR primers specific to respective virus were used.
The primers were procured from BioServe Biotechnologies (India)
Pvt Ltd., Hyderabad, Telangana.
•

HSV-1 primer sequences
5’-CGT ACC TGC GGC TCG TGA AGT -3’ as forward
5’-AGC AGG GTG CTC GTG TAT GGG C -3’ as reverse

•

HSV-2 Primer sequences
5’- TGG TAT CGC ATG GGA GAC AAT -3’ as forward
5’- CTC CGT CCA GTC GTT TAT CTT G -3’ as reverse

•

CMV Primer sequences
5’-ACG TGT TAC TGG CGG AGT CG -3’ as forward
5’-TTG AGT GTG GCC AGA CTG AG -3’ as reverse

•

EBV Primer sequences
5’-AGC ACT GGC CAG CTC ATA TC -3’ as forward
5’-TTG ACG TCA TGC CAA GGC AA -3’ as reverse

•

Qiagen Taq PCR Core Kit
X Coral Load PCR Buffer (Containing 15 mM MgCl2)
dNTP mix 10 mM of each
Taq DNA Polymerase 5 units/reaction.

The required number of 0.2 ml PCR tubes were labelled and kept
on ice. PCR reagents were thawed and gently vortexed and briefly
centrifuged. A thin walled PCR tube was placed on ice and the
following components were added for each 20 µl reaction. The
amount of water necessary for 20 µl was calculated and added
to the tube. Then buffer and the remaining components were
added. The enzyme was added the last and mixed by pipetting up
and down several times and not by vortexing as Taq polymerase
is very sensitive to vortexing. The samples were gently vortexed
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and spinned down. The tubes were then placed in the thermal
cycler (Applied Biosystems, USA) and DNA was amplified using
standard PCR conditions following which samples were kept at
4°C. The reagents were stored at –20°C. About 2 gm of agarose
powder was weighed and mixed in 100 ml of 1X TAE Buffer (for 2%
agarose). It was then boiled with gentle stirring till homogenous
clear solution is formed. The solution was cooled for some time.
About 2µl of ethidium bromide (0.5 µg/ml) was added and it was
then poured into gel mold and the comb was placed and allowed to
settle for at least 20 minutes. The comb was carefully removed and
the gel was kept in electrophoresis unit containing 1X TAE buffer
(200 ml). The gel was completely submerged in the buffer. Coral
Load buffer in the amplified sample acted as the loading dye. An
amount of 20 µl of this amplified product was added carefully into
the wells and the molecular weight marker was loaded in the last
well. The electrode was fixed and the power supply was turned on
with the current (16A) adjusted to 16A. The gel was run for 2 hours.
The photo of gel was taken under UV light transilluminator and
the bands were recorded using Gel documentation system (Major
Science, USA) (Fig. 1).

Statistical Analysis
The statistical analysis was performed by SPSS version 20.0 software.
As the data obtained were categorical, Chi-square was used for
the intergroup comparisons of the plaque and gingival indices,
intergroup and intragroup comparisons of the viral counts, and
the correlation between the indices and the viral counts. The
correlation between the herpes viruses (HSV-1, HSV-2, EBV, and
HCMV) were assessed using Spearman’s correlation coefficient
(ρ). For the entire test, p value of 0.05 or less was considered
statistically significant.

R e s u lts
In present study, mean plaque score of study participants in chronic
periodontitis group was 1.7433 ± 0.223, in chronic periodontitis
with GAD group it was 1.0570 ± 0.585 and in healthy control
group it was 0.6273 ± 0.299. There was a statistically significant
difference in mean PI score between three groups (p< 0.001). Pair
wise comparison showed statistically significant difference in mean
Plaque index score between chronic periodontitis and chronic
periodontitis with GAD (p< 0.001), chronic periodontitis and healthy

control group (i.e., p< 0.001) and chronic periodontitis with GAD
and healthy control group (p = 0.020) (Table 1).
The mean gingival index score of study participants in chronic
periodontitis group was 1.934 ± 0.298, in chronic periodontitis
with GAD group it was 1.8120 ± 0.351 and in healthy control
group it was 0.0377 ± 00.031. There was a statistically significant
difference in mean GI score between three groups (p < 0.001). Pair
wise comparison showed no statistically significant difference
in mean GI score between chronic periodontitis and chronic
periodontitis with GAD (p = 0.459), and a statistically significant
difference between chronic periodontitis and healthy control group
(p < 0.001) & chronic periodontitis with GAD and healthy control
group (p < 0.001) (Table 2).
Among total study participants, HSV 1 was present 17 of them.
Among these, study participants with CP GAD showed higher
association (52.9%), followed by chronic periodontitis (29.4%), and
healthy control group (17.6%). However, there was no statistical
significance between the three groups (p = 0.071) (Table 3).
HSV 2 was present in three of the total study participants.
Among these, study participants with CP GAD showed higher
association (66.7%), followed by chronic periodontitis (33.3%),
and healthy control group (0%). However, there was no statistical
significance between the three groups (p = 0.343) (Table 3).
HCMV was present in five of the total study participants. Among
these, study participants with CP GAD showed higher association
(80%), followed by chronic periodontitis (20%), and healthy control
group (0%). However, there was no statistical significance between
the three groups (p = 0.054) (Table 3).
EBV was present in six of the total study participants. Among
these, study participants with CP GAD showed higher association
(83.3%), followed by chronic periodontitis (16.7%), and healthy
control group (0%). There was a statistically significant difference in
proportion of study participants with or without EBV virus between
three group (p = 0.018) (Table 3).
On intragroup analysis of the correlation between herpes
viruses in chronic periodontitis group, the results of our study
showed moderate positive correlations between HSV-1 and EBV,
HSV-1, and HCMV, and EBV and HCMV. There were also weak
negative correlations between HSV-2 and EBV, HSV-2 and HCMV.
However, all the correlations were not statistically significant
(p > 0.05) (Table 4).
On intragroup analysis of the correlation between herpes
viruses in the chronic periodontitis with GAD group, HSV 1 showed
weak negative correlation with HSV 2, weak positive correlation
with EBV and HCMV. HSV 2 showed weak positive correlation
EBV and HCMV. These correlations are not statistically significant
(p > 0.05). EBV showed statistically significant correlation with HCMV
(p < 0.001) (Table 4).
On intergroup analysis of the correlation between the herpes
viruses, the results obtained showed that, positive correlations
were present between HSV-1 and EBV and HSV-1 and HCMV and
the correlations were statistically significant (p < 0.05). An excellent
correlation was also observed between EBV and HCMV which was
statistically highly significant (p < 0.001) (Table 4).

Discussion
Fig. 1: Bands of viruses on the transilluminator image-chronic
periodontitis with generalized anxiety disorder group

Periodontitis is a multifactorial disease and its pathogenesis
involves the interactions between the various microorganisms,
host, and the environmental factors.2 The main causative organisms
in the progression of periodontitis are bacteria, but they could
World Journal of Dentistry, Volume 13 Issue 4 (July–August 2022)

377

Herpes Viruses in Chronic Periodontitis
Table 1: Intergroup and pairwise comparison of mean scores of plaque index
ANOVA
N
CP
CP GAD
H

PI

Mean

15
15
15

1.7433
1.0570
0.6273
Scheffe post hoc test
Reference GROUP
Comparison GROUP
CP
CP GAD
H

Dependent variable
PI

CP GAD

SD

p

0. 22,347
0. 58,583
0. 29,970

<0.001

Mean difference
0.686
1.116

p
<0.001*
<0.001*

0.429

0.020*

H

*p < 0.05 was considered significant; PI, plaque index; CP, chronic periodontitis group; CP GAD, chronic periodontitis with generalized anxiety disorder; H,
healthy control group; N, number of study participants; SD, standard deviation; p, probability

Table 2: Intergroup and pairwise comparison of mean scores of gingival index
N
GI

CP
CP GAD
H

Dependent variable
GI

15
15
15
Reference GROUP
CP
CP GAD

ANOVA
Mean
1.934
1.8120
0.0377
Scheffe post hoc test
Comparison GROUP
CP GAD
H
H

SD

p

0.2986
0.3511
0.0316

<0.001

Mean difference
0.122
1.896

p
0.459*
<0.001

1.774

<0.001

*p < 0.05 was considered significant; GI, gingival Index; CP, chronic periodontitis group; CP GAD, chronic periodontitis with generalized anxiety disorder;
H, healthy control group; N, number of study participants; SD, standard deviation; p, probability

not be considered the sole cause for this complex disease.
Various studies have proven the association between viruses and
periodontitis. 3,4 Furthermore, periodontitis is also influenced by
stress and a person suffering from psychiatric disorders is prone
to have periodontal disease.8 GAD is one such disorder, where the
patient suffers from chronic stress. A relation between viral levels
and stress has also been reported.10 Therefore, the objective of
this study was to detect, compare, and correlate the presence of
viruses in chronic periodontitis and chronic periodontitis with GAD.
In our study, we have evaluated the clinical parameters like
plaque and gingival indices to assess the oral hygiene status of
the study population. On comparing the plaque index scores
between chronic periodontitis, chronic periodontitis with GAD
and healthy control groups, there was significant difference
between all the three groups. Increase in plaque index scores
were also noticed in the chronic periodontitis and the chronic
periodontitis with GAD groups as compared to the control group.
It was noticed that the chronic periodontitis with GAD group had
better oral hygiene status as compared to chronic periodontitis
group. Therefore, the presence of periodontitis in such individuals
might be plaque-independent and might be attributed to the
diminished ability of the body to combat the infection during
stress.15 The better oral hygiene observed in the study participants
suffering from GAD might be due to the increased awareness of
oral hygiene in our study. This is contradictory to the results of the
studies by Johannsen et al.16 and Rosania et al.17 who found their
study participants with stress-related depression and exhaustion
had more plaque accumulation, GI, and increased levels of IL-6 and
cortisol in GCF compared to normal controls, suggesting that
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depression might affect immune function, which could lead to
impaired periodontal health.
The gingival health of the patients was assessed using
gingival index. On comparison of the gingival index, there was
a significant difference between chronic periodontitis, chronic
periodontitis with GAD, and healthy control group, suggesting that
there is an increase in the gingival inflammation in periodontitis
patients. When comparing the plaque and gingival index scores
in the chronic periodontitis with GAD group, moderate gingival
inflammation even in the presence of minimal plaque was observed.
It is also suggested that long term stress is a significant risk indicator
of gingivitis.7 Hence, the increased gingival inflammation observed
in our study might be due to the body’s exaggerated resistance
response to stressors or stressful situations.18
In our study, the levels of viruses in chronic periodontitis,
chronic periodontitis with GAD and healthy control groups
were evaluated and compared. It was reported that there was
an increased level of viruses in chronic periodontitis (13.3%) and
chronic periodontitis with GAD (33.3%) compared to the healthy
control group (5%). This is in accordance with the results of studies
by Michelowiz et al.,19 Kamma et al., 20 Li et al., 21 and Idesawa
et al.22 who have also reported significantly higher levels of herpes
viruses in periodontitis patients.
However, chronic periodontitis group in our study showed
comparatively few viruses. This is in contradiction to the results of a
study by Bilichodmath et al., who found viral levels as high as HSV-1
(100%), EBV-1 (79%), and HCMV (26%) in the chronic periodontitis
patients.23 This variation in the results might be attributed to the
type of samples used, selection criteria, method of detection, and
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Table 3: Proportion of study participants with HSV-1, HSV-2, HCMV, and EBV virus among chronic periodontitis, chronic periodontitis with
generalized anxiety disorder, and healthy groups

HSV-1

Absent

Present

HSV-2

Absent

Present

HCMV

Absent

Present

EBV

Absent

Present

Count
% within HSV01
% within GROUP
Count
% within HSV01
% within GROUP
Count
% within HSV02
% within GROUP
Count
% within HSV02
% within GROUP
Count
% within HCMV
% within GROUP
Count
% within HCMV
% within GROUP
Count
% within EBV
% within GROUP
Count
% within EBV

Measure of association
GROUP
CP
CP GAD
10
6
35.7%
21.4%
66.7%
40.0%
5
9
29.4%
52.9%
33.3%
60.0%
14
13
33.3%
31.0%
93.3%
86.7%
1
2
33.3%
66.7%
6.7%
13.3%
14
11
35.0%
27.5%
93.3%
73.3%
1
4
20.0%
80.0%
6.7%
26.7%
14
10
35.9%
25.6%
93.3%
66.7%
1
5
16.7%
83.3%

% within GROUP

6.7%

33.3%

H
12
42.9%
80.0%
3
17.6%
20.0%
15
35.7%
100.0%
0
0.0%
0.0%
15
37.5%
100.0%
0
0.0%
0.0%
15
38.5%
100.0%
0
0.0%

Cramer’s V
0.343

p
0.071*

0.218

0.343

0.361

0.054

0.424

0.018*

0.0%

*p < 0.05 was considered significant; CP, chronic periodontitis group; CP GAD, chronic periodontitis with generalized anxiety disorder; H, healthy control
group; HSV, herpes simplex virus; HCMV, human cytomegalovirus; EBV, epstein-bar virus; p, probability

also may be due to the gender variations. The prevalence of herpes
virus also varies with the ethnicity. Viruses also exhibit significant
racial, educational and socioeconomic disparities, starting at an
early age, and persisting into middle age.24,25
However, to the best of our knowledge, this study is the first
of its kind where the levels of viruses in subgingival plaque of
patients with chronic periodontitis and also chronic periodontitis
with GAD/stress were assessed. On comparison of the frequencies
of viruses in all the three groups, it was found that the frequencies
of viruses were high in the patients with chronic periodontitis and
GAD as compared to the chronic periodontitis and control group.
The results of our study suggest that stress could be a contributory
factor for the increase in viral levels and it might have an additive
effect on the periodontal destruction.
Stress can affect periodontal health indirectly through changes
in lifestyle, such as poor oral hygiene practices, smoking heavily, and
consuming more fatty foods, and directly by different biochemical
mechanisms. The link involves the communication network which
includes genetic, neural, endocrine, and immune interactions.
Several animal and human studies have linked the influence of stress
and immune system through multiple ways.26 It is found that the
there is an increase in the release of neuroendocrine hormones such
as glucocorticoids and also catecholamines. Their activation leads
to diminished lymphocyte population, lymphocyte proliferation,

natural killer cell activity, and antibody production and also the
re-activation of latent viral infections.27 There is an activation of
the limbic-hypothalamic-pituitary-adrenal axis and sympathetic
nervous systems by physical or psychological stressors.28
In our study, chronic periodontitis group showed higher plaque
index scores as compared to the chronic periodontitis with GAD
group. Since the samples were collected from multiple pooled sites,
there could have been a possibility of increased number of viruses
in the samples from chronic periodontitis group. Despite having
a comparatively lower plaque index score, there is a considerable
increase in the HSV-1 in the chronic periodontitis with GAD group.
This could be due to the reactivation of the latent viruses and also
due to the immunosuppressive effect of the stress which could
have increased the viral levels.29
The results of our study show that the levels of the other
viruses were also increased in the chronic periodontitis with GAD
group. However, there was statistically significant differences only
with levels of EBV and the rest were not significant. This suggests
that there is a strong association between the stress and EBV. This
is in accordance with the study by Matalka KZ et al., who have
found significant increase in the EBV virus levels in blood when an
individual was under stress.10
There was also a positive correlation between the herpes
viruses which could be due to the reduced immunity locally and
World Journal of Dentistry, Volume 13 Issue 4 (July–August 2022)
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Table 4: Correlation between herpes viruses among CP and CP GAD groups
Group

Viruses

Spearman’s correlation

HSV-1

HSV-2

EBV

HCMV

CP

HSV-1

ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ
p-value
ρ

1.000
–
0.378
0.165
0.378
0.165
0.378
0.165
1.000
–
-0.080
0.777
0.289
0.297
0.185
0.510
1.000
–
0.159
0.296
0.369
0.013†
0.308

0.378
0.165
1.000
–
–0.071
0.800
–0.071
0.800
–0.080
0.777
1.000
–
0.139
0.622
0.207
0.459
0.159
0.296
1.000
–
0.157
0.302
0.189

0.378
0.165
–0.071
0.800
1.000
–
1.000
–
0.289
0.297
0.139
0.622
1.000
–
0.853
<0.001†
0.369
0.013†
0.157
0.302
1.000
–
0.901

0.378
0.165
–0.071
0.800
1.000
–
1.000
–
0.185
0.510
0.207
0.459
0.853
<0.001†
1.000
–
0.308
0.040†
0.189
0.214
0.901
<0.001†
1.000

p-value

0.040†

0.214

<0.001†

–

HSV-2
EBV
HCMV
CP GAD

HSV-1
HSV-2
EBV
HCMV

Total

HSV-1
HSV-2
EBV
HCMV

†

p < 0.05 was considered significant; CP, chronic periodontitis group; CP GAD, chronic periodontitis with generalized anxiety disorder; HSV, herpes
simplex virus; HCMV, human cytomegalovirus; EBV, epstein-bar virus; p, probability

the reactivation of the other viruses. A positive correlation was also
observed between the HSV-1 and EBV and HSV-1 and HCMV. This
shows that the presence of one virus could lead to a possible rise
in the other. There was also a strong positive correlation between
the EBV and HCMV. This is because an active HCMV can activate a
latent EBV infection. This is in accordance to the results of study by
Contreras et al. who have found association between the HCMV
and EBV.30 This implies that dual infection by these viruses has the
potential to impair major defense mechanisms of the periodontium.

C o n c lu s i o n
The results of this study show that viral levels are comparatively
increased in chronic periodontitis patients suffering from GAD.
Although the relationship between stress and periodontitis is
known, the present study leads to a paradigm shift in focus towards
the plausible association of herpes viruses in the pathogenesis of
periodontitis. It also opens a new vista toward the diagnosis and
the treatment of periodontitis in such patients, wherein special
attention to the viral etiology is warranted. However, diligent
research in this regards with larger sample size is required to
establish the role of viruses in the etiopathogenesis of periodontitis
in individuals with GAD.
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