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Abstract

Background: Oral lichen planus (OLP) is a chronic immunologic disease. The etiology of OLP is unknown, viral antigens
(for example Epstein-Bar virus) have been proposed as etiologic agents. OLP may get transformation to malignancy so re-
search on the presence of EBV in OLP lesions seems to be necessary. The aim of this study was to ascertain if EBV acted as
etiologic factor in pathogenesis of OLP.

Methods: Tissue specimens of 22 patients with clinical diagnosis and histopathological confirmation of OLP were used as
case group. And that of 22 persons without OLP served as control group. Polymerase Chain Reaction (PCR) method was
used. Each sample was tested twice.

Results: All biopsy specimens from patients and controls were negative for EBV presence.

Conclusions: In spite of the fact that the presence of EBV in OLP in these two small groups of Iranian population was not
confirmed with PCR method, but due to different ideas and reports in this field, proving or disproving of presence or etio-
logical role of EBV in OLP is continuously a question and needs to be examined in further studies.
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Introduction

Oral lichen planus (OLP) is a chronic immu-
nologic inflammatory disease with recovery and
relapse periods and comes into existence by
disorder in spinal layer of epithelium. Estima-
tion the prevalence of OLP is difficult because
of exact epidemiological studies deficiency and
various symptoms and clinical features of this
disease (1). Generally prevalence of OLP in dif-
ferent population has been reported 0.1-4% (2).
Recent reports propound the role of immunologi-
cal reactions in etiology of this disease but gen-
erally the etiology of OLP is unknown yet (3).
The antigen responsible for inducing OLP is
still unidentified, although viral agents have
been proposed as etiologic factors (4). For ex-
ample, Epstein-Barr virus (EBV) is associated
with both malignant and benign diseases in the
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head and neck region and OLP also shows ma-
lignant transformations sometimes (5-7), so we
hypothesized that EBV maybe involved in the
etiology of OLP.

The Epstein-Barr virus, a member of the human
herpes virus group, is a double- stranded DNA
virus widespread in the normal population.
Approximately 90% of adults have de-
monstrable EBV antibodies. In-vivo, the infec-
tion is restricted to 2 target cells, the oronaso-
pharyngeal or the salivary gland epithelium and
B-cell lymphocytes (8). EBV has the ability to
establish a latent infection, which means a si-
lent state of viral infection, characterized by a
low expression of viral genes and minimal cy-
topathic effects or production of infectious virus.
EBYV is associated with infectious mononucleo-
sis and oral hairy leukoplakia (nonmalignant
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disorders) (9-11) and with Burkitt lymphoma
and nasopharyngeal carcinoma (NPC) (malig-
nant disorders) (12-15). EBV has been demon-
strated in normal oral epithelium as well as in
oral squamous cell carcinoma (OSCC) (12, 16-
18). Little is known about the state of EBV in-
fection in epithelial carcinomas because of the
lack of an appropriate in-vitro model (19), and
the contribution of EBV to the development of
malignancies is unclear (20).

Polymerase chain reaction (PCR) for in-vitro
amplification of DNA has been used success-
fully for detection of EBV in the saliva of pa-
tients with NPC, B-cell lymphoma, and infec-
tious mononucleosis (9). To take advantage of
PCR sensitivity, we used it to examine the pres-
ence of EBV DNA in patients with OLP and
control group.

Materials and Methods

Patients and clinical specimens Tissue
specimens of 22 patients (2 men and 20 women;
age, 26-78 yr) who had been referred to Oral
Medicine Clinic in Faculty of Dentistry of
Tehran University of Medical Sciences with
clinical diagnosis and histopathological confir-
mation of OLP were used as case group. Biopsy
specimens from clinically healthy oral mucosa
of 22 persons (6 men and 16 women; age, 31-
74 yr) without OLP who had been referred to
Oral and Maxillofacial Surgery Clinic of the
same university for various. Surgical operation
such as 8" impacted tooth and residual root
surgery, alveoloplasty, vestibuloplasty and api-
coectomy served as control group.

Informed consent was obtained from all pa-
tients and control groups.

Tissue processing  Local anesthesia (lidocaine
2%+ adrenaline1/100,000; Darupakhsh, Tehran,
Iran) was done to obtain biopsy specimens, which
were taken from lesions in OLP patients and
normal oral mucosa of control group. Immedi-
ately afterwards, the biopsy specimens were
fixed in 10% neutral buffered formalin solution,
embedded in paraffin and sectioned (7 um).

DNA extraction 400 ul digestion buffer was
added to 100-200 ul biopsy specimens con-
taining virus (from OLP patients and control
subjects) in 5/1 ml microtubes and mixed prop-
erly; 3-8 ul proteinase K solution was added,
too. The obtained mixture was incubated 2 h at
37 °C. After incubation, 500 ul phenol- chloro-
form isoamyl alcohol solution was added to mi-
cro tube in the proportion of 1:24:25 (this solu-
tion causes protein sedimentation between or-
ganic and watery phases). After addition of phe-
nol- chloroform isoamyl alcohol micro tube was
shaken slowly for 5 min to mix the solution prop-
erly. Mixture was centrifuged in 12000 RPM at
4 °C for 15 min. With sampler watery solution
was discharged and poured into another micro
tube (if the solution was not transparent, this
operation was repeated again); twice a volume
of obtained mixture, pure ethanol alcohol and
0/1 volume of it, sodium- acetate three molar
were added. After incubation at -20 °C for 12 h,
the solution was centrifuged in 12000 RPM for
10 min then alcohol was discharged slowly and
the sediment at the bottom of the tube was
washed with alcohol 70%. (It means cold alco-
hol 70% was poured over sediment and centri-
fuged in 8000 RPM for 10 min). After centri-
fuging upper solution was discharged and the
tube was left for alcohol evaporation. Obtained
sediment was solved in 30 ul twice distilled
sterile water and put at -20 °C for next stages.
EBV (keyvan Viral Laboratory) viral isolates
(that were obtained from Iranian patients) were
used as positive controls.

PCR EBV  PCR reactions consisting of 5 pl
of extracted DNA was added to 20 ul PCR mix
containing: 0/5 um of each primers EBV-F,
EBV-R, 1X PCR buffer, 1/5 mM mgcl,, 0/2 mM
dNTPs (deoxi ribonucleo side triphosphate), 2/5
U Tag DNA polymerase (Pouya Zistech, Iran)
of PCR assay was performed. PCR was carried
out using the following programs: 94 °C for 3
min (Predenaturation), 35 cycles at 94 °C for 30
s, 55 °C for 30 s, 72 °C for 30 s, with a final ex-
tension at 72 °C for 5 min. To monitor the pres-
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ence of inhibitors, B,- micro globulin primers
(F: GGTGTCTTGAGGCTCAGGGAG,

R: CAACTTCAATGTCGGATGGATG) were
included in each test sample as internal control.
DNA extraction was repeated when samples in
PCR were not positive for B,-microglobulin gene.
Also a control containing all reagents of PCR
except DNA was used as negative controls.

Gel electrophoresis Electrophoretic separa-
tion of products was performed on a 1/5% aga-
rose gel (Gibco BRL, Germany) in 1XTBE buffer
(Tris borate) pH 8/0. Agarose gels were stained
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with ethidium bromide, bands visualized under
UV- light and photographed for documentation.
Results

The size of PCR products using EBV-F, EBV-
R primers was 180 bp and the size of PCR
products of internal control (by B2- micro
globulin primers) was 250 bp. [The primers was
used as described by manufacturers (Pouya
Zistech, Iran)]. All OLP and control specimens
were positive for .- micro globulin and thus
included in the study and all of them were
negative for EBV presence. (Fig. 1, 2).
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Fig. 1: Detection of EBV in OLP on a 1/5% agarose gel after electrophoresis and staining with ethidium bormide. PCR was
made and the PCR product is 180 base pair (bp). Lane 1 shows the negative control. Lane 2 shows the postitive control.
Lane 8 shows a molecular size marker. Other lanes show negative cases.
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Fig. 2: Lane 1 shows the positive control. Lane 6 shows a molecular size marker. Other lanes show the negative cases.
(Photography of continuation of electrophoresis).

Discussion

The association between EBV and premalignant
and malignant disorders has been studied for
the oral region. Some authors consider OLP to
be premalignant lesions, but the premalignant
potential of OLP remains controversial (5, 21,
22). Regarding the possible premalignant po-
tential of OLP, earlier investigators have re-
ported a correlation between degree of dyspla-
sia in leukoplakias and EBV prevalence (16, 23,
24). In any cases, the premalignant potential of
OLP can not be ruled out.

Pedersen (4) observed specific EBV DNA in
some OLP specimens and suggested that EBV
maybe involved in the pathogenesis of some
oral lesions. In another study, investigators
found 26/1% EBV positivity in OLP as com-
pared with 7/3% in control subjects (25). But
whether the EBV infection is involved in the
pathogenesis of OLP, or whether the EBV in-
fection is secondary to the OLP lesions as a re-
sult of a possible local immunosuppression, is
difficult to say.

In our study, we used PCR method and have
failed to detect any difference in EBV preva-
lence between OLP and control subjects. Other
investigators using PCR have failed to detect
any difference in OSCC and control subjects
(26-28), too, and the EBV prevalence differs
from 0% to 100% in previous studies of OSCC
with PCR (23,26-33). In another study, PCR
method was employed to detect members of the
human herpes virus (HHV) in 38 OLP speci-
mens and 20 normal control buccal mucosa tis-
sue samples. EBV was detected in small per-
centages of tissue samples, therefore, this result
not suggest a causative role for members of
HHV family in the pathogenesis of OLP (34).
In similar study, PCR was carried out in 10
specimens of oral erosive lichen planus (ELP)
and 5 specimens of normal oral mucosa. No
EBV was demonstrated in ELP patients’ and
control subjects’ specimens (35). Although the
numbers of patients in our research are more

than theirs but the results are the same. This
similarity in results may be due to common so-
cial behaviors in Asian countries, because that
research has been also carried out in Asian
population (Taiwan).

These high variability and inconsistency proba-
bly reflect geographical difference as well as
differences in methodological sensitivity (25).
EBV prevalence in clinically healthy oral mu-
cosa was reported 7/3% (25). Earlier studies on
EBV prevalence in normal oral mucosa showed
different results which apparently depended on
methods of sample collection. Oral smears,
scrapings and throat washings seem to give a
higher EBV prevalence, with 20% to 90% EBV
positivity in adults (16, 36-38).

For oral smears, scrapings and throat washings,
EBV DNA was possibly present in contaminat-
ing saliva, which would explain the high EBV
prevalence in a normal population when such
collection methods are used. However, Mao
and Smith (16) found indications that oral ex-
foliated cells can be positive for EBV DNA
when saliva samples are negative.

High EBV prevalence in OLP in some studies
(4, 25) might be due to a decrease in the im-
mune defense, locally or generally. Studies on
immune-compromised patients seem to support
this theory, because they show a higher preva-
lence of EBV, even in clinically normal oral
mucusa (39). Accordingly, EBV was not found
in 30 normal tongue samples of immunocom-
petent individuals (40). We didn’t detect any
EBVDNA in our control subjects, therefore,
EBV presence in healthy oral mucosa in Irani-
ans is negative, and consequently, this result is
nearly equal to the results of investigators that
couldn’t have obtained any EBV posi-tivity in
normal oral mucosa in their researches.

In one research (25), investigators reported
presence of EBVDNA in clinically healthy oral
mucosa and OLP lesions in their studied popu-
lation. This shows that EBV could be one of the
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normal flora component of their mouth and
higher prevalence of EBV in their country.
Three theories for the presence of EBV DNA in
oral premalignant and malignant lesions have
proposed by Horiuch et al. (24): [i] EBV infec-
tion may be involved in the carcinogenesis of
oral squamous cell epithelium; [ii] EBV easily
infects squamous cell carcinoma cells [iii] EBV
exists in cancer cells as a passenger.

Our investigation showed no EBV positivity in
OLP and control subjects but this result cannot
reject role of EBV in oral lesions such as OLP,
there fore, further studies need to be done for
definitive conclusions.
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