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@ ®@ ABSTRACT

Epstein-Barr virus (EBV), one of the most significant causes of

lymphoid and epithelial cancers, has been linked to oral carcinogenesis;

¢ however, this etiological association remains controversial. To

: investigate this association, the present study aimed to determine the

Copyright © 2023 by (/ZD :  prevalence of EBV in cancerous and non-cancerous oral tissues from
Ahvaz, Iran. In total, 164 blocks of formalin-fixed paraffin-embedded
tissues from oral squamous cell carcinoma (OSCC), including 76 tongue
squamous cell carcinomas and 88 non-cancerous tongue tissues, were
collected from Ahvaz Imam Khomeini Hospital, Ahvaz, Iran, from
December 2014 to March 2019, for this case-control study. The tissues
were cut into 15-um-thick sections, and DNA was extracted using a
solution of Phenol, Chloroform, and Isoamyl Alcohol. The EBV
detection and typing were performed using nested polymerase chain
reaction. The EBV was detected in 9 (5.48%) out of the 164 samples
studied, including 4 (5.26%) of the 76 SCC cases and 5 (5.68%) of the
88 samples in the control group (P>0.05). The EBV was positive in
2.40% of the 83 male and 8.6% of the 81 female samples (P>0.05). In
terms of the histological grades of the case group, 3 (3/57) and 1 (1/13)
of the EBV-positive samples were well and moderately differentiated,
respectively (P>0.05). For EBV typing, the 9 EBV-positive samples
were tested, and it was found that 2 and 7 of the cases were EBV type |
and Il, respectively. Results of the current study demonstrated the low
: frequency of EBV in Iranian patients with OSCC, with EBV type II
Article Info: : predominating. Further studies are required to clarify the association
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1. Introduction

Oral squamous cell carcinoma (OSCC), as a major
public health problem, is the sixth most prevalent
malignancy worldwide, accounting for up to 90% of
all head and neck tumors (1, 2). Annually, cancer
leads to high morbidity and mortality all over the
world; accordingly, about 263,900 new cancer cases
and 128,000 cancer-associated deaths are contributed
to this malignancy each year (3). The OSCC has a
variable incidence rate among the different regions of
the  world which is the result  of
various lifestyle factors (e.9.,
tobacco smoking, alcohol drinking, and
betel quid chewing habits) among
geographical regions (4).

The OSCC incidence rate in Asia is high among
Southeast countries, in particular, Pakistan and India
where this cancer is reported as the first and second
most prevalent malignancy in males and females,
respectively (5, 6). In Iran, OSCC has a similar
incidence rate to Pakistan and India (7, 8), with a
prevalence rate of about 20-36.3 cases per 100,000
people (8). Tobacco smoking, alcohol drinking, and
betel quid chewing habits are the major risk factors
for OSCC development; however, studies have
suggested other etiological factors, such as oncogenic
viruses, for this cancer (4).

The first evidence of the association of viral pathogens
with OSCC was reported about two decades ago (9).
Currently, there are several human viruses, such as
human  papillomavirus, Cytomegalovirus, herpes
simplex virus, and Epstein-Barr virus (EBV), which
have been suggested to be implicated in the
development of OSCC (9). Nonetheless, these data are
controversial and need to be more investigated. The
EBV is a common viral pathogen from the human
herpesvirus family with a worldwide distribution;
accordingly, over 90% of human adults are seropositive
for this virus (10). This virus is a major cause of
infectious mononucleosis and is associated with the
development of nasopharyngeal carcinoma, Burkitt’s
lymphoma, and gastric cancer (11).

various

Regarding DNA sequence divergence in the EBNA-
3C gene, EBV is categorized into types | and Il (12).
Studies propose a possible oncogenic role for EBV in
OSCC; however, these reports are variable and
controversial, which required further study (4).
Therefore, the current work aimed to assess the
prevalence of EBV DNA among cancerous and non-
cancerous oral tissues through a case-control
investigation of OSCC cases in Ahvaz, Iran, to study
the association of this oncogenic virus with OSCC.

2. Materials and Methods

2.1. Study population

The current work was approved by the Ethics
Committee of Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran (No;
IR.AJUMS.REC.1398.522). The clinical samples,
including 76 OSCC specimens (tongue SCC) and 88
non-cancerous tongue tissues, were collected from
formalin-fixed paraffin-embedded (FFPE) tissues of
the patients who visited Imam Khomeini Hospital,
Ahvaz, Iran, from December 2014 to March 2019. To
perform this study, the clinical history of the patients
(such as age and gender) was retrieved and
documented for subsequent investigations. Finally, the
clinical samples of both case and control groups were
enrolled based on their quality for molecular studies
and the presence of their clinical history.
2.2. DNA extraction

To perform DNA extraction, the tissues were first
cut into 15-um-thick sections. To avoid DNA cross-
contamination between the samples,
the microtome blade was thoroughly cleaned with
10% Clorox after cutting each tissue sample. The
sections were deparaffinized via 1 h of incubation at
37 °C with 1 mL of xylene and then removal of the
xylene by washing for 30 min with a descending
concentration of ethanol (100%, 70%, and 50%).
Subsequently, the sections were dried at 65° C, lysed
via 300 pL of lysis buffer with 30 pl of proteinase K
(Bioneer, Korea), and incubated overnight at 37 °C. A
solution  of Phenol:Chloroform:lsoamyl  Alcohol
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(Sigma-Alrdich, USA) was used to wash and remove
proteins from the suspension. The DNA was
precipitated by the addition of 1 ml of absolute
ethanol and was assessed for purity via NanoDrop
(Thermo Fisher, USA).

Finally, a 110 bp fragment of the B-globin gene was
amplified with PCO3/PCO4 primers (Table 1) to
check for the DNA extraction process. This was
performed based on the following condition using a

Table 1. The Primers used for PCRs

25 puL PCR reaction with 12.5 pL of mastermix
(Ampligon, Denmark), 9.5 pL of sterile water, 1 uL of
each primer (10 pmol), and 1 uL. of DNA sample; first
denaturation for 4 min at 95 °C as followed by 35
cycles for 30 s at 95 °C as denaturation, 30 s at 55 °C
for annealing, 30 s at 72 °C as extension, and finally
one cycle as extension at 72 °C for 4 min. The
positive B-globin gene samples were enrolled for
subsequent investigations.

Primer Name

Sequences (5°-3’)

Amplicon Size (bp)

PCO3 ACACAACTGTGTTCACTAGC 110
PCO4 CAACTTCATCCACGTTCACC
EBNA1F1 GTAGAAGGCCATTTTTCCAC 609
EBNA1R1 CTCCATCGTCAAAGCTGC
EBNA1F2 AGATGACCCAGGAGAAGGCCCAAGG 309
EBNA1R2 CAAAGGGGAGACGACTCAATGGTG
EBNAS3CF CGG AAG AGG TGG AAA ACA AA 153 or 246
EBNA3CR GTG GGG GTC GTC ATCATC TC

2.3. Epstein-Barr virus detection and genotyping

The EBV was detected by a nested PCR to amplify
the EBV-EBNA-1 gene by two primer pairs (Table
1). The first amplification was carried out based on
the following condition to amplify a 609 bp
amplicon from the EBNA-1 gene: 4 min of pre-
denaturation at 94 °C followed by 38 cycles at 94 °C
for 45 s, at 54 °C for 45 s, at 72 °C for 45 s, and at
72 °C for 5 min as the final extension. The second
PCR run to amplify a 309 bp fragment was
performed as follows: 4 min of pre-denaturation at
94 °C, and then 35 cycles at 94 °C for 45 s, at 58 °C
for 45 s, and at 72 °C for 45 s, and finally one cycle
at 72 °C for 5 min.

The amplifications were performed by using a 25 pL
PCR reaction with 12.5 puL. of mastermix (Ampligon,
Denmark), 9.5-10 uL of sterile water, 1 puL of each
primer (10 pmol), and 1 uL. of DNA sample (0.5 puL
for the second amplification). The PCR products were
assessed and visualized by performing agarose gel
electrophoresis and using a UV transilluminator
(GENE FLASH, UK), respectively.

The EBV typing was performed using

EBNA3CF/EBNA3CR primers (Table 1) to amplify
a type-specific region of the EBV EBNA-3C gene
(12). These primers amplify two fragments from the
EBNA-3C gene with two different amplicon sizes (a
246 bp fragment for EBV type Il and a 153 bp
amplicon for EBV type I), which can be assessed by
agarose gel electrophoresis. The reaction was
carried out according to the following conditions: 4
min of pre-denaturation at 94 °C, 35 cycles at 94 °C
for 45 s, at 53 °C for 45 s, at 72 °C for 45 s, and
finally one cycle at 72 °C for 5 min. This was
carried out using a 25 pLL PCR reaction with 12.5 uL
of mastermix (Ampligon, Denmark), 9.5 uL of
sterile water, 1 pL of each primer (10 pmol), and 1.5
uL of DNA sample.

2.4. Statistical analysis

Statistical analysis was performed using the
Fisher’s exact test and independent samples t-test in
IBM SPSS software (Version 22). Accordingly, a P
value of less than 0.05 was considered statistically
significant.
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3. Results

This work studied 76 OSCC samples and 88 non-
cancerous oral tissues, including 83 (50.6%) males
and 81 (49.4%) females (Table 2). The SCC group
included 35 (46%) males and 41 (54%) females with a
mean age of 53.51+13, while the control group
included 48 (54.5%) males and 40 (55.5%) females
with a mean age of 49.61+17. Furthermore, 102
(62.19%) cases were below 56 years old, and 62
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40 (52.63%) cases (40/76) of the SCCs and 62
(70.45%) cases (62/88) of the controls were below 56
years old.

In the SCC group, all the samples were anatomically
tongue SCC, 57 (75%), 13 (17.1%), and 6 (7.89%) of
which were histologically well, moderately, and
poorly differentiated, respectively. Regarding PCR
findings, 9 (5.48%) out of the 164 studied samples
were EBV positive, including 4 (5.26%) out of the 76
SCC cases and 5 (5.68%) out of the 88 samples in the

(37.8%) cases were 56 years old and above. Besides, control group (P>0.5) (Table 3) (Fig. 1).
Table 2. Characteristics of the studied groups and EBV-status
St”dﬁne)m“p Variable Group (%) EBV+ EBV- P-value
Mean age (SD) 53.51 +13 49.9 +17 51.2 +13 P>0.5
Gender
Male 35 (46%) 1 (2.85%) 34 (97.14%) P05
Female 41 (54%) 3 (7.31%) 38 (92.68%) :
Age
SCCU%;O“F’ ig’g yz:rs 40 (52.63%) 3 (7.5%) 37 (92.5%) 5505
=20 years 36 (47.36%) 1(2.77%) 35 (97.22%) :
Histological grade
Well 57 (75%) 3 (5.26%) 54 (94.73%)
Moderately 13 (17.1%) 1 (7.69%) 12 (92.3%) P>0.5
poorly 6 (7.89%) 0 6 (100%)
Mean age (SD) 49.61 + 17 51.4+13 52.3+13 P>0.5
Gender
Male 48 (54.5%) 1 (2.08%) 47 (97.91%)
Control Group Female 40 (55.5%) 4 (10%) 36 (90%) P>05
(88) Age
<56 years 62 (70.45%) 26 3 (4.83%) 59 (95.16%) P>0.5
>56 years (29.45%) 2 (7.69%) 24 (92.3%) )
Table 3. The frequency of EBV-Positive and —Negative according to groups
Group EBV Total P-value
Positive Negative
Scc 4 72 76
Control 5 83 88 P>0.05
Total 9 155 164

regarding the genders, EBV was positive in 2 (2.40%)
out of the 83 males and 7 (8.6%) out of the 81 females
(P=0.08). In the SCC group, 1 (2.85%) male (1/35)
and 3 (7.31%) females (3/41) were EBV positive
(P>0.5), while in the control group, 1 (2.08%) male
(1/48) and 4 (10%) females (4/40) tested positive for
EBV (P>0.5). Moreover, 6 (5.88%) out of the 102

cases with < 56 years of age and 3 (4.83%) out of the
62 cases with > 56 years of age were EBV positive
(P>0.5). Among the EBV-positive SCC cases, three
cases had < 56 years of age and one case had > 56
years of age (P>0.5). Regarding the histological
grades and EBV positivity of the SCC cases, 3 (3/57)
and 1 (1/13) of the EBV-positive samples were well
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and moderately differentiated, respectively (P>0.05). results showed that 2 and 7 cases were EBV types |
In terms of EBV typing, the 9 EBV-positive samples and Il, respectively (Fig. 2).
were tested by a type-specific primer pair, and the

Figure. 2. Some results of EBV typing. N; negative control, S; three 246 bp positive samples, p; positive control (type I; 153 bp)

the sixth most prevalent malignancy, which can be
4. Discussion mediated via several risk factors, including tobacco

Oral squamous cell carcinoma is globally known as smoking, alcohol drinking, betel quid chewing, and
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particularly oncogenic viruses (13, 14). The EBV has
shown various prevalence rates among OSCC studies
all over the world (15-19); accordingly, researchers
have reported different ideas about the role of this
virus in OSCC. Therefore, more investigations are
needed to clarify this inconsistency.

The present work evaluated the prevalence of EBV
among cancerous and non-cancerous oral tissues in a
case-control investigation in Ahvaz, Iran, to study the
association of this oncogenic virus with OSCC. The
results showed that 5.48% of the 164 studied samples
were EBV-positive, including 5.26% of the 76 SCC
cases and 5.68% of the 88 control subjects (P>0.5).
These findings indicated that EBV had a low
prevalence rate among the study population.
Moreover, it was found that it was more prevalent
among controls, compared to SCC cases.

Results of this study are in line with those of several
studies in which EBV has shown a higher prevalence
rate in control samples, compared to SCC cases. For
instance, in a study performed in India by Prathyusha
et al., 20% and 50% of the OSCC cases and controls
were positive for EBV, respectively (20). Rensburg et
al. by using FFPE tissues found that EBV was present
in 25% of OSCCs and 42% of controls (21). In
another study on FFPE tissues, Heerden et al. showed
that 24% of OSCCs and 37% of controls were positive
for EBV (22). As mentioned earlier, until now, studies
conducted in different regions of the world have
shown an inconsistent prevalence rate of EBV in
OSCC cases, including investigations reporting a high
prevalence rate of this virus and those without any
association between EBV and OSCC.

In a study performed by Horiuchi et al., EBV was
reported in 52.8% and 27.5% of OSSC cases via PCR
and in-situ hybridization, respectively (23). In another
investigation performed by Cruz et al., the authors
detected EBV in 100% of OSCC cases, 77.8% of
cases with pre-cancerous lesions, and 8.3% of cases
with normal mucosa, demonstrating a high prevalence
rate of EBV in OSCC cases (24). Likewise, Tsang et
al. showed a high rate of EBV positivity (82.5%) in

biopsy samples of OSCCs by using an EBV genomic
microarray (25). Similarly, other studies assessing
FFPE samples by PCR technique have also reported a
higher rate of EBV positivity in OSCC cases,
compared to non-cancerous oral tissues (20, 26). In
this regard, Kis et al. found that the EBV prevalence
rate was significantly higher among OSSC cases,
compared to the control non-cancerous oral tissues
(26).

However, there are other investigations whose
results have not indicated an association between
EBV and OSCC. For instance, in a study conducted
by Lamaroon et al. in Thailand, EBV was not detected
among 24 OSCC cases; therefore, the authors did not
regard this virus as a risk factor for OSCC (27).
Similarly, in a study performed by Wilms et al., EBV
was not present in OSCC and they could not indicate
any association between EBV and this cancer (28).
These differences in EBV prevalence in OSCC may
be the consequence of using different methods for
detection, various anatomical sub-site and sample
sizes, different geographic locations, and also the
effects of other OSCC risk factors.

Regarding gender, although EBV was more positive
among females (8.6%) than males (2.40%) (P=0.08),
there was no statistically significant difference
between EBV detection and gender and the mean age
of patients in the present study. Consistent with the
findings of this study, there was also no association
between EBV positivity and the gender and age of
patients in a study conducted by Zebardast et al. (29).

Regarding the histological grades and EBV
positivity, the findings of the present research did not
show any statistically significant difference between
the different histological grades and EBV detection.
The EBV has two sub-types, known as types | and I,
with different transforming capacities. Evaluation of
the EBV sub-types has indicated that type | can
transform human B cells better than type 1l (30). In
this study, the findings demonstrated that the majority
of positive cases were EBV type Il. However, limited
data are available regarding the EBV sub-types among
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the Iranian population with malignancy. In a study
performed by Tabibzadeh et al., it was shown that
8.8% of patients with hematologic malignancies were
positive for EBV type Il (12). Nonetheless, the
findings of this study are in contrast to those reported
by Shahani et al. in their study which indicated that
EBV type | was the predominant sub-type among
patients with nasopharyngeal carcinoma (31).

In conclusion, the present study indicated that the
prevalence of EBV among the Iranian patients with
OSCC was low and there was no statistically
significant association between EBV positivity and
either of the two studied groups. This observation
suggests that EBV might not have a significant effect
on OSCC in the study population, highlighting the
role that other risk factors play in this cancer, such as
tobacco smoking, alcohol drinking, and  genetic
factors. However, in several investigations without
detection of EBV in OSCC cases, the "hit and run"
theory has been suggested, according to which, viral
DNA is only required for induction of tumorigenesis
and is disappeared afterward during the subsequent
uncontrolled cell cycles. Furthermore, EBV-encoded
RNAs were shown to be overexpressed in OSSC
samples which may show the possible role of EBV
infection in oral carcinogenesis (29). Accordingly,
more investigations are needed to determine the
possible role of EBV in OSCC development.

Authors' Contribution

Study concept and design: SH.J, A.A
Acquisition of data: H.M
Analysis and interpretation of data: SH.M
Drafting of the manuscript: S.SH
Statistical analysis: A.R
Revision of the manuscript: SH.J, SH.B

Ethics

This work was approved by the Ethics Committee of
Ahvaz Jundishapur University of Medical Sciences
(AJUMS), Ahvaz, Iran (Ethical code;
IR.AJUMS.REC.1398.522).

Conflict of Interest

The authors have no relevant conflicts of interest to
declare.

References

1. Metgud R, Astekar M, Verma M, Sharma AJOr.
Role of viruses in oral squamous cell carcinoma.
2012;6(2).

2. Zeng X-T, Deng A-P, Li C, Xia L-Y, Niu Y-M,
Leng W-DJPo. Periodontal disease and risk of head and
neck cancer: a meta-analysis of observational studies.
2013;8(10):e79017.

3. Jemal A, Bray F, Center MM, Ferlay J, Ward E,

Forman DJCacjfc. Global cancer  statistics.
2011;61(2):69-90.
4, Mirzaei H, Goudarzi H, Eslami G, Faghihloo

EJJOoCP. Role of viruses in gastrointestinal cancer.
2018;233(5):4000-14.

5. Bhurgri Y, Rahim A, Bhutto K, Bhurgri A, Pinjani
P, Usman A, et al. Incidence of carcinoma of the oral
cavity in Karachi-District South. 1998;48:321-4.

6. Sankaranarayanan RJOs, oral medicine, oral
pathology. Oral cancer in India: an epidemiologic and
clinical review. 1990;69(3):325-30.

7. Petersen PEJCD, epidemiology o. The World Oral
Health Report 2003: continuous improvement of oral
health in the 21st century-the approach of the WHO
Global Oral Health Programme. 2003;31:3-24.

8. Ghafari R, Naderi NJ, Razavi
AEJJORIMSTOJolUoMS. A retrospective institutional
study of histopathologic pattern of Oral Squamous Cell
Carcinoma (OSCC) in Tehran, Iran during 2006-2015.
2019;24.

9. Delavarian Z, Pakfetrat A, Falaki F, Pazouki M,
Pazouki NJJAS. The role of viruses in oral squamous cell
carcinoma in young patients in Khorasan (Northeast of
Iran). 2010;10(11):981-5.

10. Henle G, Henle W, Diehl VJPotNAoSotUSoA.
Relation of Burkitt's tumor-associated herpes-ytpe virus
to infectious mononucleosis. 1968;59(1):94.

11. Mirzaei H, Faghihloo EJRimv. Viruses as key
modulators of the TGF-f pathway; a double-edged sword
involved in cancer. 2018;28(2):e1967.

12. Tabibzadeh A, Niya MHK, Esghaei M, Bokharaei-
Salim F, Ataei-Pirkooh A, Kiani SJ, et al. Molecular
epidemiology of epstein-barr virus (ebv) in patients with
hematologic malignancies. 2020;21(3):693.

13. Dhanuthai K, Rojanawatsirivej S, Thosaporn W,
Kintarak S, Subarnbhesaj A, Darling M, et al. Oral
cancer: A multicenter study. 2018;23(1):e23.

14, Orbak R, Bayraktar C, Kavrut F, Giindogdu


https://pubmed.ncbi.nlm.nih.gov/?term=Tabibzadeh%20A%5BAuthor%5D

1502 Jalilian et al / Archives of Razi Institute, Vol. 78, No. 5 (2023) 1495-1502

CJOOE. Poor oral hygiene and dental trauma as the
precipitating factors of squamous cell carcinoma.
2005;41(6):109-13.

15. Kobayashi I, Shima K, Saito I, Kiyoshima T,
Matsuo K, Ozeki S, et al. Prevalence of Epstein—Barr
virus in oral squamous cell carcinoma. 1999;189(1):34-9.

16. Shimakage M, Horii K, Tempaku A, Kakudo K,
Shirasaka T, Sasagawa TJHp. Association of Epstein-Barr
virus with oral cancers. 2002;33(6):608-14.

17. Sand LP, Jalouli J, Larsson P-A, Hirsch J-MJOS,
Oral Medicine, Oral Pathology, Oral Radiology,,
Endodontology. Prevalence of Epstein-Barr virus in oral
squamous cell carcinoma, oral lichen planus, and normal
oral mucosa. 2002;93(5):586-92.

18. Gonzalez-Moles M, Gutierrez J, Rodriguez M,
Ruiz-Avila I, Rodriguez-Archilla AJTL. Epstein-Barr
virus latent membrane protein-1 (LMP-1) expression in
oral squamous cell carcinoma. 2002;112(3):482-7.

19. D'Costa J, Saranath D, Sanghvi V, Mehta
ARIJJoop, medicine. Epstein-Barr virus in
tobacco-induced oral cancers and oral lesions in patients
from India. 1998;27(2):78-82.

20. Prathyusha MM, Kattappagari KK, Chowdary D,
Shekar PC, Alivelu D, Reddy BVRJJoDNUOHS. A study
on association of epstein barr virus in oral squamous cell
carcinoma using polymerase chain reaction technique.
2019;8(4):233.

21. Van Rensburg E, Engelbrecht S, Van Heerden W,
Raubenheimer E, Schoub BJIv. Detection of EBV DNA
in oral squamous cell carcinomas in a black African
population sample. 1995;9(3):199-202.

22, Van Heerden W, Van Rensburg E, Engelbrecht S,
Raubenheimer EJAr. Prevalence of EBV in oral
squamous cell carcinomas in young patients.
1995;15(5B):2335-9.

23. Horiuchi K, Mishima K, Ichijima K, Sugimura M,
Ishida T, Kirita TJOS, Oral Medicine, Oral Pathology,
Oral Radiology,, et al. Epstein-Barr virus in the
proliferative diseases of squamous epithelium in the oral

cavity. 1995;79(1):57-63.

24. Cruz I, Van den Brule A, Steenbergen R, Snijders
P, Meijer C, Walboomers J, et al. Prevalence of Epstein—
Barr virus in oral squamous cell carcinomas,
premalignant lesions and normal mucosa—a study using
the polymerase chain reaction. 1997;33(3):182-8.

25. Tsang NM, Chang KP, Lin SY, Hao SP, Tseng
CK, Kuo Tt, et al. Detection of Epstein-Barr Virus—
Derived Latent Membrane Protein-1 Gene in Various
Head and Neck Cancers: Is It Specific for
Nasopharyngeal Carcinoma? 2003;113(6):1050-4.

26. Kis A, Fehér E, Gall T, Tar I, Boda R, Toth ED, et
al. Epstein—Barr virus prevalence in oral squamous cell
cancer and in potentially malignant oral disorders in an
eastern Hungarian population. 2009;117(5):536-40.

217. lamaroon A, Khemaleelakul U, Pongsiriwet S,
Pintong JJJoop, medicine. Co-expression of p53 and Ki67
and lack of EBV expression in oral squamous cell
carcinoma. 2004;33(1):30-6.

28. Wilms T, Khan G, Coates PJ, Sgaramella N,
Fahraeus R, Hassani A, et al. No evidence for the
presence of Epstein-Barr virus in squamous cell
carcinoma of the mobile tongue. 2017;12(9):e0184201.

29. Zebardast A, Yahyapour Y, Majidi MS, Chehrazi
M, Sadeghi FIBOH. Detection of Epstein-Barr virus
encoded small RNA genes in oral squamous cell
carcinoma and non-cancerous oral cavity samples.
2021;21(1):1-8.

30. Rickinson AB, Young LS, Rowe MJJov. Influence
of the Epstein-Barr virus nuclear antigen EBNA 2 on the
growth phenotype of virus-transformed B cells.
1987;61(5):1310-7.

31. Shahani T, Makvandi M, Samarbafzadeh A,
Teimoori A, Ranjbar N, Nikakhlagh S, et al. Frequency of
Epstein Barr virus type 1 among nasopharyngeal
carcinomas in Iranian patients. 2017;18(2):327.



