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Abstract
Background: Epstein-Barr Virus (EBV) is a DNA virus which
belongs to the Herpesviridae family and in γ-herpesvirus
subfamily, has been infected about 95% of the world’s
population. EBV is transmitted through saliva and associated
with different disease such as Infectious Mononucleosis,
Nasopharyngeal Carcinoma, Burkitt`s lymphoma, Hodgkin and
Non-Hodgkin`s lymphoma.
The study proposed to determine the frequency of Epstein-Barr
Virus expression in histological tissue of Non-Hodgkin's
lymphoma in Ahvaz, Iran.
Materials and methods: In this study 29 samples of NonHodgkin`s lymphoma were examined from Ahvaz Imam
Khomeini Hospital, using Nested-PCR technique on EBNA-1
region in order to determine the presence of EBV genome in
tumoral tissues.
Results: Among 29 cases of Non-Hodgkin's lymphoma, 14
(48%) cases were positive for EBV. Out of 14 samples of NonHodgkin`s lymphoma, 4(28.57%) were female and 10 (71.42%)
were male. A number of 8 (57%) cases belonged to the adults
age group which proves association between age and EBV
positive Non-Hodgkin`s lymphoma according to Fisher`s exact
test (P=0.03). However, in the current study there was no
significant difference between EBV positive cases and sex
subject (P=0.626).
Conclusion: The result of the this study revealed that EpsteinBarr Virus played a possible important role in Non-Hodgkin`s
lymphoma especially on adults.
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Introduction
Epstein - Barr virus (EBV), belongs to the
Herpesviridae
family
and
Gamma
Herpesvirus subfamily. This virus has a
linear double-stranded DNA genome of
approximately 184 Kilobase pairs (Kbp)
which is encased in an icosahedral protein
nucleocapsid surrounded by a lipid
envelope (1).
Infectious mononucleosis is the most
common disease caused by Epstein-Barr
Virus. Occurrence of some diseases like
Hodgkin and Non-Hodgkin`s lymphoma
have been observed in people with the
same infection background (2). Both
Hodgkin and Non-Hodgkin`s lymphomas
are counted as malignant lymph nodes (1).
Non-Hodgkin`s lymphoma includes some
malignancies such as Borkitt`s lymphoma,
NK-T lymphoma and lymphoproliferative
disorder (LPD) which are progressive
tumors. The annual incidence rate of this
lymphoma is 15 per 100,000 population in
the United States (3,4).
The virus can transmit mainly through
saliva and less often through sexual and
transplantation. Primary EBV infection
occurs in childhood and it is frequently
asymptomatic. The virus may have spread
among members of the family by close
contact; the virus can be latent in B
lymphocyte and keep its DNA in B cell as
an episom. Asymptomatic reactivation is
common, that can lead to the transmission
of infection to healthy individuals (5).
Usually when a virus is associated with a
special tumor, it can reveal the specific
characteristic of transformation of this
virus. For example several latent proteins
are encoded by EBV, which are
responsible for immortalization of B cells;
these proteins are Latent Membrane
Protein 1,2 (LMP-1,LMP-2), six EpsteinBarr Nuclear Antigen (EBNAs) and two
small EBV-Encoded RNAs (EBER) that
are used in diagnosis (1,6) and likely have
a crucial role in EBV associated
malignancies (1).
EBNA1 is a DNA-binding protein that is
required
for
the replication and

maintenance of the episomal EBV genome;
EBNA1 also acts as a transcriptional
transactivator
and
enhances
gene
expression (2). EBNA1 is the only nuclear
antigen that continues to be transcribed
when cells are activated to lytic infection
and has an important role in cell growth
and survival (7). EBNA1 is found in all
malignancies associated with EBV (8).
Since Non-Hodgkin`s lymphoma is one of
the most common malignancies and
regarding the EBV role in this disorder, the
current study aimed to determine the
frequency
of
Epstein-Barr
Virus
expression in histological tissue of NonHodgkin's lymphoma from Ahwaz, Iran.

Materials and methods
A cross-sectional retrospective study was
carried out on 29 paraffin embedded
tissues from Non-Hodgkin`s lymphoma
patients during over 2004-2011. These
samples included 12 women (41%) and 17
men (58%) from 2 to 79 years old with the
mean of 39.79±27.48 which were
classified into two age groups of children
(under 15 years old) and adults (above 15
years old).
All samples were collected from the
archives of Imam Khomeini Hospital in
Ahvaz and diagnostic accuracy of NonHodgkin`s lymphoma were confirmed by a
pathologist. Around 8 paraffin embedded
blocks were sectioned 10 µm-thick and
stored at 4°c till final stages of tests.
The experiments in this study were
initiated through the following four stages:
1-Deparaffinization:
Deparaffinization
was done by xylene and ethanol (Germany,
Merk). Initially, all the specimens were
placed in microtubes then xylene was
added and kept at 45°c for 15 min followed
by centrifuge at 14000rpm. This stage was
repeated again. The supernatant was
discarded and 1ml absolute ethanol was
added to precipitate and stored at the room
temperature for 10 min and centrifuged
again at 14000rpm for 1 minute. The
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supernatant was discarded. This process
was repeated by adding 70% ethanol,
followed the same condition. Finally
supernatant was discarded and all
microtubes were placed at 65°c for 5 min to
vaporize the ethanol residue and the pellet
was used in DNA extraction (9).
2-DNA extraction: High pure PCR
template preparation kit ( Roche, Germany,
code No: 11796828001 ) was used for the
extraction of DNA, according to the
manufacturer’s instruction. For better
results, the extracted DNA was stored at 70°c until PCR amplification.
3-Nested-PCR amplification: NestedPCR test was performed in two cycles of
primary PCR and Nested by thermocycler
(Techne TC-5000, UK). The first round of
PCR was performed in 25µl mixture,
containing 7µl of extracted DNA, 2.5µl
PCR buffer 10X (Roche), 0.5 µl
deoxynucleotide
triphosphate
10nM
(Roche), 1U Taq Polymerase (Roche),
20µM of each primer sequence. The
second round was carried out with 4µl of
the first round product, under the same
condition described previously with the set
of Nested primers and different annealing
temperature which are reported in Table 1.
4-Gel electrophoresis: the second round
PCR product was separated on a 2%
agarose gel and developed by Safe Stain

under voltage at 100V. The result was seen
under ultra violet in transilluminator. The
sizes of bands are compared with 100bp
Ladder (Fermentas) which was placed on
the well as an indicator. Cell line B95.8
was used as a positive control to detect
EBV (11).
Statistical analysis
The obtained results were analyzed by the
version 17 of SPSS software and the role
of age and sex on positive cases were
surveyed by the Fisher`s exact and CHI
square test.

Results
Among 29 cases of Non-Hodgkin's
lymphoma, 14 (48%) cases were positive
for EBV. Picture of the results of PCR is
shown in Fig.1. These EBV positive cases
include 4 (28.57%) female and 10 (71%)
male. From these positive cases the most
frequent, 8 (57%) cases, belonged to the
adults age group. The results of Fisher`s
exact test have shown that the frequency of
Epstein-Barr Virus in adults in comparison
with children in Non-Hodgkin`s lymphoma
patients were significantly higher (P=0.03).
Assayed histological cases with positive
EBV are shown in two age groups and two
different genders (Table 2).

Table1: Primers used for PCR and thermal cycling conditions
Primer

Sequence

PCR thermal cycling conditions

First cycle

5`-GTAGAAGGCCATTTTTCCAC-3`
5`-CTCCATCGTCAAAGCTGCA-3`

Nested cycle

5`-AGATGACCCAGGAGAAGGCCCAAGC-3`
5`-CAAAGGGGAGACGACTCAATGGTGT-3`

94°C for 5 min: 1 cycle
94°C for 45 s, 54.5°C for 45 s, 72°C for 45 s: 35
cycles
72°C for 10 min; final extension
94°C for 5 min: 1 cycle
94°C for 45 s, 58.5°C for 45 s, 72°C for 45 s: 35
cycles
72°C for 10 min; final extension
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Table 2: Characteristics of patients with Non-Hodgkin`s lymphoma
Age group
Gender
Total
Female
Male
Children (under 15 years old)
Adults (above 15 years old)
Total

0
4 (28.5%)
4 (28.5%)

6 (42.8%)
4 (28.5%)
10 (71.4%)

42.8%
57.1%

Fig: 1 Analysis of EBV using EBNA-1 (positive band 308bp)
Lane 1: Positive control (B95.8 cell line), Lane 2: Negative control, Lane 3: 100-bp size marker,
Lanes 4-6: EBV associated Non-Hodgkin`s lymphoma

Discussion
Non-Hodgkin`s lymphoma which is known
as a fifth most commonly occurring cancer
in both men and women, includes a group
of hematologic tumors that are originated
from T and B cells in the lymphatic system
and have different genetic, phenotypic,
morphologic and clinical features. Beside,
viral factors that might be associated NonHodgkin`s lymphoma, there are several
risk
factors
such
as
acquired
immunodeficiency state, congenital agents,
autoimmune disorders and environmental
factors. Incidence of this disease is more
common among men than women and this

increases while growing old, the
highest prevalence of this disease has been
observed in developed countries such as
United States and the least frequent
incidence rate is in East Asia (2 per
100,000 person) (12-15).
Using EBNA-1 as a target gene and PCR
test, Kasprzak et al. reported that EBV
DNA was detected in 12 (46%) cases from
26 paraffin embedded tissue of NonHodgkin`s lymphoma(16).
In the present study it was demonstrated
EBV DNA in 48% of Non-Hodgkin`s
lymphoma that was consistent with the
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result of study in Poland. Moreover , the
result of other studies reported the
association of Non-Hodgkin`s lymphoma
with EBV infection 71.5% in Thailand
(17), 40% in Argentina (18) and 70% in
Egypt (19).
PourAkbari et al. using primers designed
from EBNA-2 gene, reported that EBV
DNA was detected in 10.5% cases of 19
histological samples by Nested-PCR (20).
Kosari et al. applied EBER as a target gene
as well as Chromogenic In Situ
Hybridization test and detected EBV DNA
in 8 (16%) cases from 50 histological cases
of Non-Hodgkin`s lymphoma (21).
Several studies have demonstrated
different results of the association between
Non-Hodgkin`s lymphoma and EBV
infection which may be attributed to the
sensitivity of the applied methods in
studies. Other factors such as used samples
(blood, fresh tissues, paraffin embedded
tissues), experimented region of genome
may also be effective on the results of
study (19). Nested-PCR is one of the most
strong and best techniques used for
detection of special segments of DNA in
tissues. Only limited amount of the
template are needed for this method (22).
In the current study all samples were
classified into two age groups: children
and adults. The frequency of Epstein-Barr
Virus was observed 42% in children and
57% in adults. The most prevalent
belonged to the adults which proves
association between age and EBV positive
Non-Hodgkin`s lymphoma according to
Fisher`s exact test (P=0.03). Kosari et al.
have reported that the incidence of B cell
lymphoma (the most common type of NonHodgkin`s lymphoma) was higher in adults
too (21). Tumwine et al. reported that the
most frequent (66.7%) of Non-Hodgkin`s
lymphoma with positive EBV DNA among
the adults and there was an association

between age and presence of EBV DNA
(23).
In the current study EBV DNA was
detected more in men than women, 71%
and 28.57% respectively and there is no
significant difference between EBV
positive cases and sex (P=0.626). there are
no any significant difference between the
presence of EBV DNA in Non-Hodgkin`s
lymphoma and gender in the previous
studies (20,21,23).
Since the current study was on
retrospective basis , so the limited patients
profile was available however it seems a
cohort study with more demography of the
patients requires for further investigation.
In conclusion according to the result of the
present study, some different agents were
responsible for Non-Hodgkin`s lymphoma
that role of Epstein-Barr Virus may seems
very important. The highest rate of
infection was observed in adults. Whereas
reactivation of EBV is a causative of NonHodgkin`s lymphoma in a patient who has
been infected by EBV previously. The risk
of this disease is higher in adults.

Acknowledgment
At the end, sincere gratitude is extended
to indefinite efforts of the department
of pathology of the Imam Khomeini
Hospital of Ahvaz, the honorable
Professors of the Department of
Histology of the Medical university of
Judishapur Specially Dr. Esrafil
Mansouri; and Dr. Kambiz Ahmadi the
honorable statistical advisor. This
project with registration No 91103 was
financially supported by Infectious and
Tropical Disease Research Center,
Ahvaz Judishapur University of
Medical Science, Ahvaz, Iran.

References
1-Mandell G, Bennet JE, Dolin R, eds. Mandell, Douglas, and Bennett's principles and practice of infectious
diseases. 7th ed. Philadelphia: Churchill Livingstone/Elsevier; 2010. p. 1989.
2-Arvin A, Campadelli-Fiume G, Mocarski E, Moore PS, Roizman B, Whitley R, eds. Human herpesviruses:
biology, therapy, and immunoprophylaxis. Cambridge: Cambridge University; 2007. p. 476.
Jentashapir J Health Res, 2013; 4(4)

Epstein-Barr Virus DNA among the Non-Hodgkin lymphoma

320

3-Farrell K, Jarrett RF. The molecular pathogenesis of Hodgkin Lymphoma. Histopathology 2011;58(1):15-25.
4-Spacek M, Hubacek P, Markova J, Zajac M, Vernerova Z, Kamaradova K, et al. Plasma EBV-DNA
monitoring in Epstein–Barr virus-positive Hodgkin lymphoma patients. APMIS 2011;119(1):10-6.
5-Taiebbi D, Mokhtari M, Salehi S, Mohammadi B, Ebrahimpour M. [Seroepidemiology of Epstein-Barr Virus
infection in asymptomatic students from Kazeroun University]. Hormozgan J Med 2006;10(2):151-6.
6-Hjalgrim H, Askling J, Rostgaard k, Hamilton-Dutoit S, Frisch M, Zhang JS, et al. Characteristics of
Hodgkin’s lymphoma after infectious mononucleosis. N Engl J Med 2003;349(14):1324-32.
7- Kieff ED, Rickinson AB. Epstein-Barr virus and its replication. In Knipe DM, Howley PM, editors.

Fields` Virology. 5th ed. Philadelphia: Lippincott Williams & Wilkins; 2007. p. 2619-2620.
8-Carbone A, Gloghini A, Dotti G. EBV-associated Lymphoproliferative disorders: classification and treatment.
Oncologist 2008;13(5):577-85.
9-Bouzari M, Ghaderian Z, Kardi MT, Talebi A. [Development of DNA extraction method for detection of dna
of viruses in formalin fixed paraffin embedded tissues]. Proceedings of The 4 th national Biotechnology congress
Islamic Republic of Iran; 2005 August 24-26; Kerman, Iran. [In Persian]
10-Wang WY, Chien YC, Jan JS, Chueh CM, Lin JC. Consistent sequence variation of Epstein-Barr virus
nuclear antigen 1 in primary tumor and peripheral blood cells of patients with nasopharyngeal carcinoma. Clin
Cancer Res 2002;8(8):2586–90.
11-Skare J, Edson C, Farley J, Strominger JL. The B95-8 isolate of Epstein-Barr virus arose from an isolate with
a standard genome. J Virol 1982;44(3):1088-91.
12-Beiderbeck AB, Holly EA, Sturkenboom MC, Coebergh JW, Stricker BH, Leufkens HG. Prescription
medications associated with a decreased risk of non-Hodgkin’s lymphoma. Am J Epidemiol 2003;157(6):510-6.
13-Basiratnia M, Baradaran-Heravi A, Yavarian M, Geramizadeh B, Karimi M. Non-hodgkin lymphoma in a
child with schimke immuno-osseous dysplasia. Iran J Med Sci 2011;36(3):222-5.
14-Fisher SG, Fisher RI. The epidemiology of non-Hodgkin’s lymphoma. Oncogene 2004;23(38):6524–34.
15-Evens AM, Winter JN, Gordon LI, Chiu BC, Tsang R, Rosen ST. Cancer Network home. J Oncol. [ Serial
Online]; Available from: URL: http://www.cancernetwork.com/cancer-management/non-hodgkin-lymphoma
/article/10165/1802748. Accessed january 24, 2013.
16-Kasprzak A, Spachacz R, Wachowiak J, Stefañska K, Zabel M. Epstein-Barr virus (EBV) infection in B-cell
non-Hodgkin's lymphomas in children: virus latency and its correlation with CD21 and CD23 molecules. Folia
Histochem Cytobiol 2007;45(3):169-79.
17-Mitarnun W, Pradutkanchana J, Takao S, Saechan V, Suwiwat S, Ishida T. Epstein-barr virus-associated nonHodgkin's lymphoma of B-cell origin, Hodgkin's disease, acute leukemia, and systemic lupus erythematosus: a
serologic and molecular analysis. J Med Assoc Thai 2002;85(5):552-9.
18-Chabay P, Lara J, Lorenzetti M, Cambra P, Acosta Haab G, Aversa L, et al. Epstein Barr virus in relation to
apoptosis markers and patients' outcome in pediatric B-cell non-Hodgkin lymphoma. Cancer lett
2011;307(2):221-6.
19-Bahnassy AA, Zekri AR, El-Houssini S, Khalid HM, Sedky LM, Mokhtar MN. Epstein Barr virus in head
and neck extranodal non-hodgkin Lymphoma in Egypt. J Egyptian Nat Cancer Inst 2003;15(4):349-62.
20-Pourakbari B, mamishi S, Pajand O, Naji AR, Mahjoub F, Kouchakzadeh L, et al. Detection of Epstein- Barr
ELISA  وPCR]
21-Kosari F, Yarigarravesh HR, Rezvan M. Determining the correlation of Epstein-Barr virus with diffuse large
B-cell lymphoma by chromogenic in situ hybridization. Tehran Univ Med J. 2012;70(6):351-6.
22-Umar CS, editor. New Developments in Epstein-Barr Virus Research. New York: Nova Science Publishers;
2006. p. 236.
23-Tumwine LK, Orem J, Kerchan P, Byarugaba W, Pileri SA. EBV, HHV8 and HIV in B cell non Hodgkin
lymphoma in Kampala, Uganda. Infect Agent Cancer 2010;5:12 doi: 10.1186/1750-9378-5-12.

Jentashapir J Health Res, 2013; 4(4)

