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Introduction

Cancer remains among the most unresolved dis-
eases for human being yet. Colorectal cancer (CRC) 
is among the most common malignancies and distin-
guished as a major cause of mortality among human 
beings. It ranked as the fourth cause of cancer-related 
death worldwide and responsible for near 1.4 million 
new cases annually (Arnold et al., 2016).

In the growing list of cancer-related risk factors, viral 
infections have a special place with a lot of unsolved 
issues (Haggar et al., 2009; Jemal et al., 2011; Mahmoud-
vand et al., 2015). Viruses, especially DNA viruses 
such as polyomaviruses (JCV and BKV), herpesviruses 
(Epstein-Barr virus), human papilloma viruses and 
hepatitis B virus are the causative agents of 15�20% of 
human cancers including Burkitt�s lymphoma, naso-
pharyngeal carcinoma, Hodgkin�s lymphoma, cervical 
cancer and hepatocellular carcinoma (Sarvari et al., 

2014; Polz-Gruszka et al., 2015; Schafer et al., 2015). 
Although each virus employs specific mechanisms of 
cancer induction, tumorigenic viruses contain onco-
genes, which promote transformation of the infected 
cells, mostly by functional disruption of regulatory pro-
teins, p53 and pRb (Chen et al., 2014). Recently, a num-
ber of studies suggested that viruses such as human pap-
illomavirus (HPV), BK, JC and EBV may be related to 
the outcome of colorectal cancer (Antonic et al., 2013).

EBV, as a ubiquitous herpesvirus, has a widespread 
distribution among human populations (Moeini et al., 
2015). A�er primary infection through saliva, it estab-
lishes a persistent and lifelong infection in almost all 
individuals. While the direct role of EBV in the pro-
gression of a number of malignancies, including Burkit 
lymphoma, nasopharyngeal carcinoma and gastric can-
cer has been revealed (Kadivar et al., 2011), its impact 
on colorectal cancer development remains controversial 
(Fiorina et al., 2014). 
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A b s t r a c t

Viruses including Epstein-Barr virus (EBV), JCV and BKV have been reported to be associated with some cancers. �e association of these 
viruses with colorectal cancers remains controversial. Our objective was to investigate their infections association with adenocarcinoma and 
adenomatous polyps of the colon. Totally, 210 paraffin-embedded tissue specimens encompassing 70 colorectal adenocarcinoma, 70�colo-
rectal adenomatous and 70�colorectal normal tissues were included. �e total DNA was extracted, then qualified samples introduced to 
polymerase chain reaction (PCR). �e EBV, JCV and BKV genome sequences were detected using specific primers by 3 di�erent in-house 
PCR assays. Out of 210 subjects, 98 cases were female and the rest were male. �e mean age of the participants was 52 – 1.64�years. EBV 
and JCV DNA was detected just in one (1.42%) out of seventy adenocarcinoma colorectal tissues. All adenomatous polyp and normal colo-
rectal tissues were negative for EBV and JCV DNA sequences. Moreover, all the patients and healthy subjects were negative for BKV DNA 
sequences. �e results suggested that EBV and JCV genomes were not detectable in the colorectal tissue of patients with colorectal cancer 
in our population. Hence, BKV might not be necessitated for the development of colorectal cancer. �e findings merit more investigations.

K e y  w o r d s: Epstein-Barr virus, adenocarcinoma, colorectal cancer, JCV, BKV, adenomatous



Sarvari J. et al. 174

Polyomaviruses including JCV, and BKV are prev-
alent small and non-enveloped viruses that contain 
a�5Kb circular double-stranded DNA genome (Pinto 
and Dobson 2014). �e large or small T antigen (TAg 
or tAg) and agnoprotein of JCV have been implicated 
in blocking of p53 or pRb functions, interaction with 
�-catenin that consequently induces chromosomal 
instability, promoting gene damage and neoplastic 
conversion (Nosho et al., 2009; Collins et al., 2011). 
Moreover, JCV genome sequence as well as T-antigen 
expression have been detected in a broad range of 
brain tumors (Collins et al., 2011; Mou et al., 2012), 
indicating a possible association with its carcinogen-
esis. However, if JCV is attributed to the establishment 
or progression of colorectal carcinoma remained to 
be elucidated well (Rollison et al., 2010; Sinagra et al., 
2014). BKV, another species of polyomaviruses, has also 
been proposed as a tumor virus, whose expression of 
oncoproteins, TAg and tAg transforms and immortal-
izes the rodent and human cells (Abend et al., 2009). As 
the evidence supporting the strong association of BKV 
infection or expression of its proteins with tumor devel-
opment in the case of colorectal cancer is limited, the 
subject needs to be delineated further (Giuliani et al., 
2008; Abend et al., 2009).

Cancer is the third cause of death in Iran. Follow-
ing lung and breast cancers, colorectal cancer is the 
third most common cause of cancer here (Mousavi 
et al., 2009). �e incidence rate of colorectal cancer in 
Iran is 5000 new cases annually, which lead a mortality 
rate of 2 per 100,000 cases (Esna-Ashari et al., 2009). 
Although di�erent reports regarding the possible cor-
relation between viral infection and colorectal cancer 
have been published from Iran, studies which inves-
tigated the role of EBV, JCV and BKV in this kind of 
cancer are scanty. �erefore, this study was conducted 
to evaluate the association between EBV, JCV and BKV 
infections and adenocarcinoma/adenomatous colorec-
tal cancer in a population from the southwest of Iran.

Experimental

Materials and Methods

Patients and samples. Two hundred ten paraffin-
embedded biopsy specimens, including 70�adenocar-
cinoma colorectal tissues, 70 adenomatous colorectal 
tissues and 70 normal colorectal tissues were included 
in this study. �e samples were collected from Faghihi 
Hospital, a teaching hospital affiliated to Shiraz Uni-
versity of Medical Sciences. �e state of cases and rel-
evant tissue samples had been examined by a specialist 
pathologist and the selected ones prepared according 
to the pathology reports (Fig. 1) from early 2012 to late 
2013. �e study was approved by the Ethics Commit-
tee of the University and the informed consent was 
obtained from all patients before sampling.

DNA extraction. Paraffin-embedded tissue samples 
were cut and deparaffinized by adding xylene as descri-
bed before (Bakhtiyrizadeh et al., 2017). Brie�y, the sam-
ples were vortexed and incubated at room temperature 
and underwent centrifugation at 14.000 RPM for 5 min. 
�en, the supernatants were detached and absolute etha-
nol was added to each tube then incubated for 5 more 
minutes at room temperature. Finally, the tubes under-
went high-speed centrifugation and the supernatants 
were discarded. Both steps were repeated once. In the 
final step, the tubes were incubated at 37°C until the 
ethanol evaporated. �e total DNA was then extracted 
using a QIAamp DNA minikit (Qiagen Inc., Düsseldorf, 
Germany) according to the manufacturer�s instructions. 
�e extracted DNA was stored at �20°C until use.

Polymerase Chain Reaction (PCR). To confirm the 
quality of the extracted DNA, all the DNA samples were 
primarly subjected to �-globin gene PCR with primers 
PCO3/PCO4 (Table I) and unsuitable negative samples 
were excluded from further experiments (Bakhtiyriza-
deh et al., 2017). �e PCR reactions were performed in 
a total volume of 25 �l, containing 1 mM MgCl2, 200 �M 

Fig. 1. Histopathology evaluation of di�erent human colorectal tissues.
A: A photomicrograph of human normal colorectal mucosa. B: A photomicrograph of human colorectal adenomatous C: A photomicrograph of 

human colorectal adenocarcinoma. (H&E×250)














