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Periodontitis lesions are a
source of salivary
cytomegalovirus and
Epstein—Barr virus
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Aim: Several herpesvirus species can be detected in periodontal pockets and saliva.
This study compared human cytomegalovirus (HCMV) and Epstein—Barr virus

(EBV) DNA copy counts in periodontitis sites and in whole saliva, and evaluated
the potential of periodontal therapy to reduce the salivary level of the two viruses.

Material and methods: A total of 20 systemically healthy periodontitis patients,
21-56 years of age, participated in the study. All 20 patients were examined at
baseline, and seven patients also at 3 months after periodontal therapy. Treatment
included oral hygiene instruction, scaling and root planing, and surgery. Clinical
parameters were evaluated using established methods. In each patient, virological
samples were collected from one periodontal pocket of 6-10 mm probing

depth, from the adjacent inflamed periodontal pocket wall, and from unstimulated
whole saliva. Relationships between subgingival, gingival tissue and salivary
herpesvirus counts were evaluated using Spearman’s and Kendall’s rank correla-
tion coefficient tests. The 5'-nuclease (TagMan®) real-time polymerase chain
reaction (PCR) assay was employed to quantify genomic copies of periodontal
HCMYV and EBV.

Results: At baseline, the 20 periodontitis patients showed significant positive cor-
relations between gingival tissue and salivary counts of HCMV DNA (p = 0.003)
and EBV DNA (p = 0.045). Periodontal pocket depth was positively correlated with
salivary EBV DNA counts (p = 0.002). Periodontal therapy reduced average full-
mouth periodontal pocket depth from 4.6 mm to 1.4 mm, plaque index from 2.1 to
0.9, and gingival index from 2.1 to 0.4. Following treatment, HCMV DNA counts
decreased 37.5 fold in subgingival sites and 64.6 fold in saliva, and EBV DNA counts
decreased 5.7 fold in subgingival sites and 12.9 fold in saliva.

Conclusions: The present study provides compelling evidence of a periodontitis
source for salivary HCMV and EBV. The potential of periodontal therapy to
decrease herpesvirus salivary counts may help diminish herpesvirus transmission
from person to person and herpesvirus-related diseases in exposed individuals.
Further research is warranted to determine the relationship between periodontal
herpesvirus counts and the risk of viral transmission to close acquaintances.
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immunologically immature and
immunocompromised individuals, and
may contribute to oncogenesis (1). In
immunocompetent individuals, an

Human cytomegalovirus (HCMV) and
Epstein—Barr virus (EBV), two mem-
bers of the Herpesviridae family, can
cause serious infectious diseases in

HCMYV infection rarely results in clin-
ical disease, except in newborns, where
HCMYV represents the major infectious
cause of pregnancy complications and
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birth defects (2). HCMV comprises the
most common life-threatening infec-
tion in HIV-infected patients and, due
to reactivation from immunosuppres-
sive chemotherapy, is the most fre-
quent infectious reason for rejection of
solid organ transplants and bone
marrow and stem cell grafts (3).
HCMV may also participate in the
development of primary atheroscler-
osis, postangioplasty restenosis, and
post-transplantation  arteriosclerosis
(4). EBV is the main causative agent of
infectious mononucleosis in adoles-
cents and young adults (5). EBV may
also mediate oncogenic growth, as
evidenced by its close relationship with
certain tumors arising in lymphoid
tissue, such as Burkitt’s lymphoma,
post-transplant B-cell lymphoma and
Hodgkin’s disease, and in epithelial
tissue, such as undifferentiated naso-
pharyngeal carcinoma and various
types of gastric carcinoma (6).

Herpesviruses are transmitted from
person to person during the period of
primary infection or episodes of reac-
tivation. Individuals frequently acquire
herpesviruses at an early age, some-
times in utero (7). Over the lifetime of
the infected host, bursts of herpesvirus
reactivation may occur with no evi-
dence of clinical disease, but with low-
level infection having the potential to
spread to close acquaintances. HCMV
seroconversion takes place in all age
groups and, in Germany, with relat-
ively high frequency in 30-35-year-old
individuals (8).

Salivary gland tissue and ductal
epithelial cells have long been assumed
to be the main reservoirs for salivary
herpesviruses (9). Saliva of both im-
munocompetent and immunocompro-
mised subjects may periodically
contain infectious herpesvirus species,
and serve as a vehicle for viral trans-
mission from person to person (10, 11).
Acquisition of EBV often occurs
through salivary exchange in the oro-
pharynx (12), and mononucleosis is
sometimes referred to as the ‘kissing
disease’ (13). Breast feeding (14) and
sexual contact (15) constitute other risk
events for herpesvirus transmission.

Studies have identified HCMV and
EBV in advanced types of marginal

and periapical periodontitis, acute

necrotizing ulcerative gingivitis, and
periodontal abscesses (1). Particularly
high herpesvirus DNA loads are
detected in aggressive periodontitis
lesions (16). Data also indicate that
periodontal therapy can result in a
marked decrease in subgingival her-
pesvirus counts, often to undetectable
levels even by sensitive polymerase
chain reaction (PCR) techniques
(17-20). A reduction in EBV subgin-
gival counts seems to parallel a
decrease in salivary EBV counts (20).
Those findings raise the intriguing
possibility that, by reducing subgingi-
val and salivary herpesvirus counts,
periodontal treatment may diminish
the risk of infecting close acquaint-
ances. To begin testing the hypothesis
that the inflamed periodontium is a
source of salivary herpesviruses, we
studied the correlation between
HCMYV and EBYV periodontal and sal-
ivary counts, and determined the effect
of periodontal therapy on periodontal
and salivary herpesvirus counts. A
§-nuclease (TaqMan®, Roche Diag-
nostics, Basel, Switzerland) real-time
PCR assay was used to identify and
quantify HCMV and EBV DNAzs.

Material and methods

The present study included 20 perio-
dontitis patients, 21 to 56 years of age.
The clinical characteristics of the
patients have been described previously
(16). All study patients were systemic-
ally healthy. 9 individuals below
35 years of age were assigned the diag-
nosis of aggressive periodontitis, and
11 individuals 36-56 years of age the
diagnosis of chronic [adult] periodonti-
tis. Periodontal therapy consisted of
oral hygiene instruction, full-mouth
scaling and root planing, and modified
Widman flap surgery of all deep
periodontal sites. Written informed
consent was obtained from each study
subject after all procedures had been
fully explained. The Institutional Inter-
nal Review and Ethics Board at the
Giilhane Military Medical Academy,
Sciences of Dentistry approved the
study.

Virological samples were obtained
following presurgical depuration, but
prior to definitive periodontal treat-

ment. Immediately prior to periodontal
surgery, unstimulated whole saliva was
collected in a glass cylinder, followed
by a periodontal pocket sample from
the single deepest probing site in the
dentition (610 mm probing depths).
After removing supragingival plaque
with sterile cotton pellets, a sterile
periodontal curette was gently inserted
to the bottom of the test periodontal
pocket, and subgingival material
was removed by a single stroke. Sub-
sequently, a gingival tissue specimen
was harvested in conjunction with sur-
gery (21). After raising buccal and
palatal gingival flaps, a total of
36-50 mg (mean, 40 mg) of pocket
epithelium, underlying connective tis-
sue, and granulation tissue was
removed by a periodontal curette from
the periodontal lesion. At 3 months
posttreatment, 2 aggressive and 5
chronic periodontitis patients were
available for virological sampling of
the test subgingival sites and saliva, as
described above.

A 5-nuclease (TaqMan®) real-time
PCR assay was used to identify and
quantify genomic copies of HCMV and
EBV. DNA extraction, PCR primers,
TagMan probes and TaqgMan real-time
assay conditions are described else-
where (16). The relationship between
subgingival, gingival tissue and salivary
herpesvirus counts was evaluated using
the non-parametric Spearman’s and
Kendall’s tau rank correlation coeffi-
cient (SPSS 10.0 statistical package;
SPSS Inc, Chicago, IL, USA). p-values
equal to or less than 0.05 were con-
sidered statistically significant.

Results

At baseline, most of the 20 study
patients revealed HCMV DNA and
EBV DNA in periodontal samples and
in saliva (Table 1). Significant positive
correlations were identified between
gingival tissue and salivary levels of
HCMV ({ = 0.63, p = 0.003) and EBV
(=045 p=0.045). Periodontal
pocket depth at sample sites correlated
with EBV DNA counts in saliva ({ =
0.65, p = 0.002). In the subgroup of
nine aggressive periodontitis patients,
HCMYV DNA counts in gingival tissue
were positively correlated with HCMV
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Table 1. Human cytomegalovirus [HCMV] and Epstein—Barr virus [EBV]DNA copy counts in subgingival sites, gingival tissue and saliva
from 20 untreated periodontitis patients (baseline data)

Patient HCMYV DNA, HCMYV DNA, HCMYV DNA, EBV DNA, EBV DNA, EBV DNA,
Patient age subgingival gingival tissue salivary subgingival gingival tissue salivary
number in years counts/ml counts counts/ml counts/ml counts counts/ml
1 34 34,000 750,000 2,000,000 2,400 17,000 430,000
2 27 2,800,000 110,000 110,000 10,000 7,700 540,000
3 34 0 0 0 2,300 0 0
4 32 0 0 33,000 0 16,000 55,000,000
5 32 3,400 0 23,000 3,700 40,000 43,000
6 24 5,200 540,000 40,000 10,000 260,000 0
7 34 280 0 2,600 6,500 0 43,000
8 21 13,000 0 0 9,100 27,000 77,000
9 34 690 0 160,000 12,000 5,000 240,000
10 49 3,200 7,300 520,000 5,100 0 0
11 36 0 0 100,000 2,900 0 85,000
12 51 0 0 25,000 0 6,400 0
13 40 3,400 0 0 730 0 54,000
14 36 0 0 730 0 3,400 24,000
15 36 0 0 41,000 0 28,000 36,000
16 45 0 0 0 0 0 0
17 56 2,600 0 0 0 0 0
18 56 0 0 0 3,200 13,000 20,000,000
19%* 40 24,000 0 110,000 20,000 820,000,000 470,000,000
20 47 770 0 0 0 0 0

*The patient showed a rapid breakdown of periodontal attachment and alveolar bone and had not received presurgical periodontal depu-

ration prior to virological sampling.

DNA counts in saliva ({ = 0.83, p =
0.006). The 11 chronic periodontitis
patients showed positive correlation
between periodontal pocket depth at
sample sites and EBV DNA counts in
saliva ({ = 0.65, p = 0.03). No statis-
tical correlations were found between
HCMV or EBV DNA counts in
periodontal pockets and saliva.
Periodontal therapy caused a reduc-
tion in full-mouth average periodontal
pocket depth from 4.6 mm to 1.4 mm,
in plaque index from 2.1 to 0.9, and in
gingival index from 2.1 to 0.4. Follow-

ing treatment, HCMV DNA counts
decreased 37.5 fold in subgingival
sites and 64.6 fold in saliva, and EBV
DNA counts decreased 5.7 fold in
subgingival sites and 12.9 fold in saliva
(Table 2).

Discussion

The present study identified significant
correlations between gingival tissue
and salivary DNA copy counts of
HCMYV and EBV in untreated perio-
dontitis patients. Also, to statistically

predict their salivary presence, HCMV
and EBV only required sampling from
a single periodontitis lesion, whereas
periodontopathic bacteria seem to
necessitate sampling of several sub-
gingival sites (22). It may be that
sampling of additional periodontal
sites in each untreated patient also
would produce significant correlations
between subgingival and salivary
HCMV and EBV DNA counts. At
any rate, the lack of a statistical cor-
relation between subgingival and sal-
ivary herpesvirus copy counts is

Table 2. Human cytomegalovirus [HCMV] and Epstein—Barr virus [EBV]DNA copy counts in subgingival sites and saliva from 7 perio-
dontitis patients at baseline and at 3 months following periodontal therapy

HCMV DNA, HCMV DNA, HCMV DNA, HCMV DNA, EBV DNA, EBV DNA, EBV DNA, EBV DNA,
subgingival subgingival salivary salivary subgingival  subgingival salivary salivary
Patient  counts/ml — counts/ml — counts/ml - counts/ml - counts/ml —  counts/ml — counts/ml -  counts/ml -
number Pretreatment Posttreatment  Pretreatment Posttreatment ~ Pretreatment Posttreatment Pretreatment Posttreatment
2 2,800,000%* 210 110,000 1,200 10,000 720 540,000 66,000
8 13,000 0 0 0 9,100 450 77,000 1,700,000%**
10 3,200 570 520,000 3,500 5,100 0 0 0
11 0 550 100,000 0 2,900 3,900 85,000 7,600
17 2,600 0 0 6,600 0 1,600 0 0
18 0 0 0 1,700 3,200 2,100 20,000,000 94,000
19 24,000 0 110,000 0 20,000 0 470,000,000* 0

**Qutlier’ number was not included in the calculation of the pretreatment average count of viral DNA.

**EBV DNA was not detected at 4 months posttreatment.
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consistent with little or no salivary
contamination of periodontal sites
during the virological sampling. The
available data point to a close rela-
tionship between HCMV and EBV in
inflamed periodontal tissue and in
saliva, and provide evidence at least
for a partial periodontal origin of
salivary herpesviruses.

The present finding of a reduction of
salivary EBV counts after periodontal
therapy has been described previously
(20). However, at 3 months post-
treatment, the seven study patients
demonstrated some degree of gingival
inflammation, as measured by the
gingival index. The employment of
more diligent oral hygiene efforts (23)
may yield an even greater reduction in
salivary  herpesvirus than
reported here. Moreover, the oropha-
ryngeal epithelium of asymptomatic
virus carriers can sustain an EBV
infection and may play a role in the
egress of EBV into saliva (24), which
may partly explain the relatively high
post-treatment counts of salivary EBV
in some study patients. It needs to be
determined if periodontitis patients
with high post-treatment counts of
oral herpesviruses are at greater risk of
disease than treated
patients with little or no detectable
herpesvirus presence.

The gingival tissue—salivary herpes-
virus linkage gives a reason for recon-
sidering the long-standing belief that
salivary glands comprise the main
nidus of salivary herpesviruses (9, 25).
Undoubtedly, mumps (26, 27) and
other acute viral infections of the sal-
ivary glands (28-30) give rise to the
excretion of specific pathogenic viruses
into saliva. However, normal salivary
gland tissue may only contain sparse
amounts of HCMV (31, 32) and EBV
(33-35). In the present study, abundant
herpesviruses were detected in saliva of
periodontitis patients showing no evi-
dence of salivary gland disease. Similar
to herpesviruses, TT viral DNA counts
in gingival tissue seem to be related to
the presence of periodontitis and to the
salivary level of the virus (35). Salivary
hepatitis C virus may emanate from
the periodontium as well (36). It may
be that periodontal sites with destruc-
tive disease comprise a main source for

counts

recurrence

various viruses in saliva of normal
individuals.

Since saliva constitutes an important
vehicle for herpesvirus transmission
from person to person, the potential of
periodontal therapy to suppress saliv-
ary herpesvirus counts may have
important public health implications.
Reducing or eliminating the viral load
in saliva may significantly diminish the
risk for or, at least, delay viral trans-
mission among individuals in close
personal contact, and help reduce the
incidence of periodontitis and non-oral
viral diseases in exposed subjects.
However, since periodontal therapy
may merely postpone herpesvirus
transmission to an older age where
acute infections may cause
accentuated disease (37-40), the
life-long health benefit of suppressing
salivary herpesviruses through perio-
dontal therapy needs to be determined.
Nonetheless, as recently reported (8),
HCMYV seroconversion may take
place in virtually all age groups with-
out extraordinary complications, at
least in immunocompetent healthy
individuals.

In conclusion, the present findings
are consistent with the notion that
periodontitis lesions are sites for
HCMYV and EBV oral persistence and
constitute an important source of
infective herpesviruses in saliva. Since
herpesvirus species frequently spread
between individuals through salivary
contact, our findings provide the
rationale for prompting larger studies
to determine whether antimicrobial
periodontal therapy and follow-up
care, with subsequent reduction in
salivary herpesvirus load, may decrease
the rate of herpesvirus transmission
and related oral and non-oral diseases
among close family members and
acquaintances.

viral
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