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ABSTRACT
Cervical cancer is a common neoplasm of the female genital tract. Persistent infection with high-risk human
papillomavirus (HPV), particularly HPV 16 is associated with cervical carcinoma due to the ability of producing
the viral Oncoproteins (E6 and E7) can abrogate the cell cycle. This study aimed to determine the distribution of
human papilloma virus-16 E7oncoprotein in Iranian patients with cervix cancer.Of the 150 paraffin blocks from
patients with pre-cancerous lesions and cervical cancer of Tehran hospitals, Iran, 69 samples were confirmed by
the pathologists as cervical cancer. Then, their DNAextracted using the phenol/chloroform method and to
evaluate the HPV16 E7, primer related to E7 gene was used.Then, the data were analyzed using Chi-square test
(Fisher exact test). The mean age of patients was 50±2.3 years. Most of the patients were from the age group of
41-51 years and all were married. Among total numbers of patients, 53.6% were positive for HPV16. The
mostwomenwithcancer belonged to age-group 41-50, OCP consumer and women who got married under 18
years old.Results of the present study showedthat the HPV16 is one of the major genotypes that are associated
with cervical cancer in Iranian patients which should be considered in prevention and vaccination programs. In
addition, screening of a highly risky human papillomavirus, especially type 16 can be recommended for all
patients suspected with cervical cancer using PCR of E7 that is accurate and effective.
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INTRODUCTION
Human Papillomavirus (HPV) is the most
commonly reported sexually transmitted infection
and one of the main causes of cervical cancer.
Cervical cancer is the third most common cancer
in women all over the world [1]. The types of

abnormal changes and susceptibility to incidence
of cancer in the cervix and anogenitaland amongst,
HPV16 plays a significant role followed by HPV18
in most countries [2]. Regarding the spectrum of
cervical diseases, HPV-16 is steadily the most
common HPV type causative to 50–55% of
invasive cervical cancer cases, followed byHPV-18
and HPV-45, although at a lesser level [3].
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Cervical cancer is considered to be the second
most common cancer in women with breast
cancer which it is common in Iran. Cervical
invasive cancer is known as a preventable cancer
owing to having a long period prior to invasion,
the availability of appropriate screening programs
and relatively effective and easy treatment of
primary lesions [4]. Women who despite having a
normal cytology suffered from high-risk types of
HPV infection in the cervix, are at high risk during
a multi-year period for a high-risk pre-invasive
disease [5]. Despite the fact that infection with
HPV is known to be a definitive cause of this
cancer, insufficient information is available on the
frequency and distribution of this infection in
some populationsof some countries such as Iran
[6].
The distribution and prevalence of the HPV virus
also depends on the geographical area. In addition
to the persistent infection with HPV, any factor
that affects the DNA penetration of the HPV virus
into the human genome, such as smoking, the use
of contraceptive pills, low age, first sexual
intercourse, immune deficiency, history of
infectious syphilis, Chlamydia and multiple
deliveries may create a lesion to develop into an
invasivedisease form. This cancer generally occurs
between the age of 30-55 years, but recently there
are many reports of young women with HPV
infection [7].
In most cases, HPV infections do not produce
special
symptoms
and
they
resolved
spontaneously. Of course, persistent infection with
specific types of HPV such as types 16 and 18
cancause to precancerous lesion. If untreated, it
may progress to cervical cancer, in which
thesymptoms of cervical cancer appear only in
advanced steps, that the symptoms are: irregular,
intermenstrual (between periods) or abnormal
vaginal bleeding after sexual intercourse; back, leg
or pelvic pain; fatigue, weight loss, loss of appetite;
vaginal discomfort or odourous discharge [8].
E6 and E7 are the early expressing proteins and
the primary oncoproteins of high-risk HPV
complicated
in
human
epithelial
cell
immortalization and transformation [9].The
carcinogenicity of high-risk genotypes of HPV
depends on E6 and E7 oncoproteins [10, 11].
Inhibition of E6 and E7 expression in cervical
cancercells can suppresses cell growth and
consequently induces apoptosis [12]. Therefore,
E6 and E7 of HPV arethe ideal targets for

diagnostic aims and therapeutic vaccines
design.Identifying the DNA virus is the suitable
accurate method for screening the cervical cancer,
which can prevent of cancer by the timely
detection of the cancerous formed lesions. Since
the E7 gene is one of the most important
anticoagulants in the cancerous process,
identifying this oncogene also helps to screen
patients who are infected with high risk types of
HPVcausingthecertain types of cancer.The aim of
this studywas to identify the HPV16 virus through
E7 region of its genome with PCRtechnique and
accurate diagnosis of people are at high risk for
cervical cancer with HPV16 virus.
MATERIALS AND METHODS
This study was performed on cervical cancer
samples. All samples were collected from the
archives of Mirza Kuchak Khan, Imam Khomeini
and Pars hospitals of Tehran, Iran. The samples
were used as paraffin blocks which were
confirmed previously by pathologists. The number
of samples (A95% confidence interval) and the
error rate (0.12) with formula:
(p (1-p) / d2 n = z2α / 2), a total of 69 samples
were calculated and selected. When sampling, the
patients’ demographic information such as
patients age, marriage age, history of taking
OCPpills and tobacco were collected through study
thepatients’ record or using the designed
questionnaires.
DNA Preparation
Using
microtome,
samples
were
taken
withthickness 10 micrometers and sterilized in 2
ml Ependorftubes. To remove paraffin from the
specimens, they were placed in warm zeolin (56 °
C) and then washed twice with 90% ethanol. After
high-speed centrifugation, samples were kept in a
digestion buffer at 37 °C overnight, and in a
shaker/incubator for4hat 56 °C. This buffer
contains Tris-HCl [pH 7.5] 50 mM, EDTA 10 mM,
NaCl 50 mM, 0.5%SDS, and Proteinase K of 2
mg/ml. Then by placing the samples at 95 ºC,
Proteinase K was inactivated and DNA extracted
using phenol/chloroform extraction kit[13]. Then
the purity and concentration of extracted DNA
was
determined
using
NanoDrop
spectrophotometer.
Investigating the presence of human
papillomavirus 16 (HPV16) DNA using the PCR
technique
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The primer sequences used to amplifying the E7
region of HPV16genome is shown in Table 1. The
program used for amplifying the desired
genefragment was as: 1 cycle for 5 minutes at 95
°C, then 10 cycles (95 ° C, 30 s; 57 °C, 1 min; 72 °C,
1 min) and 25 cycles (95 ° C, 30 s; 48 °C, 30 s; 72
°C, 1 minute); then 1 cycle at 72°C for 5 minutes;
and hold it at 4 °C. To carry out the PCR reaction, 3
μl of the extracted DNA in 30 μl of the reaction
volume was amplified. The reaction volume
consisted of; 1.5 μl of each primer, 0.6 μl of
polymerase enzyme, and the remainingwas
master mix (dNTPs, MgCl2, 10X buffer) and
distilled
water.ThenPCR
products
were
electrophoresed on a 1.5% agarose gel at 100
volts for 40 minutes and then stained
usingEthidium bromideon a UV device. The target
fragmentwas 196 bp, and Marker 100 bp (Qiagen)
was used. In the positive control tube, the
extracted DNA was a sample that already positive
for HPV16 (using a positive specimen from the
University of Tehran lab) and was used of distilled
water as a negative control.

RESULTS
The mean age of patients was 50±2.3 years. The
minimum and maximum ages of them were 30
and 89 years, respectively. Most of the patients
were from the age group of 41-51 years and all
were married. 81.8% of the patients had marriage
age of 18 years or lower which 40.9% of those
were infected by HPV16, also 65.9% of
patientswere consumers of contraceptive pills,
which 27.2% had HPV16, and 18.1% of cases were
smokers (cigarrete-Hookah),also, of which
13.63% were infected with HPV16. More details
are abstracted in Table 2.
According to the results of the PCR reaction,
53.6% of the patients were infected with HPV16
virus (Figure 1).

Table 1: Primers used in PCR reaction for detection of
HPV16 E7
Amplified
region
HPV16 E7

Primer
Pr.591620

Amplified
length

Sequences

196bp

5’ATA TAT GTT AGA
TTT GCA ACC AGA GAC
AAC 3’
5’GTC TAC GTG TGT
GCT TTG TAC GCA C 3’

Pr.786762

Data analysis
Data were analyzed using Chi-square test (Fisher
exact test). And P-values <0.05 were considered
statistically significant.

Figure1: Gel electrophoresis for PCR product of E7 gene of
HPV16. Left to the right: Line 1; ladder 100 bp, line 2;
related with positive control, line 3; negative control, lines
4-14 are associated with positive samples for E7 gene of
HPV16

Table 2. Distribution frequency of HPV16 based on the risk factors of cervix cancer

Variables groups

Age groups

Marriage age
Smoker
OCP consumer

20-30
31-40
41-50
51-60
60>
≤18
>18
yes
no
yes
no

No of HPV
Negative
N (%)
12(17.39)
5(7.24)
12(17.39)
10(14.49)
7(10.14)
18(40.90)
6(13.63)
1(25)
20(45.45)
17(38.63)
7(15.90)

No of HPV
Positive
N (%)
0(0)
1(1.45)
10(14.45)
4(5.80)
8(11.59)
18(40.90)
2(4.54)
12(27.27)
11(25)
12(27.27)
8(18.20)

Groups
N (%)

Total of patients
(%)

17.39
8069
31.88
20.29
21.37
81.8
18.18
27.52
45.70
65.9
34.1

69(100)
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44(100)
44(100)
44(100)

0.4
0.1
0.4
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DISCUSSION
Since cytological screening is not sufficientto
detect carcinogenesis alone, as well as studies
have shown that people with cervical cancer are
infected with HPV, by identifying high-risk types
of the papilloma virus that are the main cause of
cervical cancer and timely treatment, the progress
of the lesions can be prevented from becoming
cancerous.
In the present study, a total of 69 samples (53.6%)
were infected with HPV16, which is close to global
results [14]. In line with our study, a
comprehensive review study showed that
themajority of HPV-positive tumors contained the
‘‘highrisk’’ HPV types 16 (40.0%)[15]. According
to studies conducted by the International Center
for Cancer Research in different countries of the
world, more than half of the cervical cancers have
been infected with the HPV 16 virus [16-19]. The
extent and distribution of the virus depends on
the geographical area and there may be
differences in the prevalence of different
genotypes of the human papillomavirus in
different regions. For example, in Mozambique
genotypes 35 and 58, and in the Pacific region,
HPV58 is more prevalent[20, 21]. A study
conducted by Munoz et al in 1995 on the effect of
the geographical situation on the prevalence of
HPV and the development of cervical cancer
showed that among 1000 samples collected from
22 countries, 93% of the tumors were infected
with the virus and the prevalence of the HPV16
genotype was about 50% and it was the dominant
genotype among all countries except Indonesia[3].
In Iran, various studies carried out about this
issue, including a study conducted by a Hamkar
and et al., in Mashhad, has reported the prevalence
of HPV16 about 50.6%,but, in the studies of
Farjadian and et al., in southern Iran, only 26.7%
of the samples were positive for it [22, 23] A study
conducted by Pavai and et al., in Hungary in 2006,
reported the prevalence rate of HPV16, 14% [24],
which is in contrast to our results, while another
one that carried out by Varnai and et al., in
Germany presented the prevalence 66.6%, which
is in line with results of current study. This
difference in reporting of prevalence of HPV16
possibly referred to the difference in geographical
regions, and also due to use of paraffin blocks
instead of fresh tissue samples [25].
In the current study, an attempt was made to
collectthe samples randomly from all parts of Iran.

Human papillomavirus infection is the most
important risk factor for cervical cancer, but other
factors such as aging, young age marriage,
smoking and OCP are prone to cervical cancer
[26]. In original, occurrence of cervical cancer
over time is result from a combination of different
risk factors along with persistent HPV
infection[26]. According to the results of our
study, the majority of cancer patients with HPV 16
infection are in the age group of 41-51 years,
which is similar to other studies [27], therefore, it
is necessary the people be screened from the very
beginning of youth because the cancer is a longterm process [28]. Although the majority of
patients with cervical cancer (infected with
HPV16) were those who married at the age of
under 18 years, but in this study, the Chi-square
test did not show a significant relationship, which
may be due to low sample size and lack of access
to personal information of all patients. However,
the current study has some limitations, for
example; due to the lack of cooperation of some
patients, only demographic data (age of marriage,
smoking, taking OCP) were available to 44 of
them.
CONCLUSION
Sincethe
genotype
16
of
the
human
papillomavirus is considered to be the most risky
cause of cervical cancer in most parts of the
world;here the aim was to detect this virus in
samples of Iranian patients, so that, if necessary,
the general state of the country for the
programingof vaccinations isclearer. Our results
showed that the papillomavirus genotype16 was a
dangerous cause of cervical cancer in Iran, and it
should be considered in prevention and
vaccination programs. In addition, screening of a
highly risky human papillomavirus, especially
type 16, can be recommended for all cervical
cancer by PCR. Identification of high-risk HPV
strains based on E7 from its genome for screening
can be accurate and effective. It is recommended
that those at risk, in addition to performing a Pap
smear test, should also be candidate for a PCR test
for HPV. With this technique, various types of
human papillomavirus can be identified in
patients and even seemingly healthy people and
the use of this system can help to epidemiological
studies of the HPV virus in community. In
addition, the factors such as smoking, OCP pills,
early age marriage, and etc., can contribute to this
subject, but due to the low sample size, there is no
significant relationship with chi-square test. It is
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hoped that in future more studies with more
sample sizes will be conducted.
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