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Abstract
Background: Ovarian carcinoma is the most common malignancy in women and is a cancer with a 15% - 50% prevalence in the
world. Human papilloma virus (HPV) is considered a factor in cervical and ovarian cancer (OCa) and is related to squamous cell
carcinoma in the cervical region. The effect of fixed infection may cause chronic inflammation, in the cancer of ovaries it has received
very rare attention, although a background of pelvic inflammatory disease (PID) in a case-control study is associated with a higher
risk for ovarian carcinoma. HPV-16 is one type of HPV and the most common and important cause of cervical carcinoma in the
developed world.
Objectives: The aim of this investigation was to evaluate the incidence of HPV-16 in patients with OCa who referred to Imam Hossein
hospital of Shahid Beheshti University of Medical Sciences, Tehran, Iran.
Methods: In this case-control study that was conducted since May 2015 to October 2015 in Tehran, 140 samples were studied which
were obtained from patients with OCa. After obtaining the samples from OCa tissue by a pathologist, for DNA extraction, samples
were transferred to the laboratory of the university. DNA was extracted with Kit (intron biotechnology Co. Korea) according to the
manufacturer’s instructions. To confirm the presence of HPV-16 in the samples of OCa, specific primers for the L1 gene of HPV were
designed and standard PCR method was used for the detection of HPV. PCR product was sequenced to confirm the presence of HPV-16.
Results: Out of 140 samples of OCa, 70 (50%) samples were malignant cancer and 70 (50%) were benign cancer as the control group.
Out of 70 malignant samples 25 (36.0%) were HPV-16 positive. 2.8% of the tissue samples of the control group were positive for HPV-16.
Conclusions: These results show a feasible role of HPV-16 in the carcinogenesis of OCa. According to these results, infection with
HPV may play a relative role in the spread of OCa or it could comfort its development.
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1. Background
Human papillomavirus (HPV) are double stranded
DNA and small viruses that are related to the papillomaviridae family. Papillomaviruses were first recognized in patients with cervical cancer and they are of the most important sexually transmitted viruses in the world (1, 2) and
they are now understood to be needed but inexpressive for
the rise of genital cancer (3-5). There are more than 100
known types of HPV of which at least 15 HPV types have
been ranked as high pathogenic (HPV 16, 18, 35, 31, 39, 51,
45, 56, 52, 66, 59, 69, 68, 82, and 73), whiles those related
to moderate warts of genitals and skin are low pathogenic
types (HPV 6, 11, 43, 42, 40, 44, 61, 54, 72, 70, 81) for the cancer of the genital region in women (6, 7). Infection with
carcinogenic HPV types is noted as the major reason for
the increase of all invasive cancers of cervical region and

the neoplasia of intraepithelial cervical carcinoma (8-10).
OCa is the utmost usual abnormality of the females in the
cervix (11, 12) and the most lethal of the gynecologic malignancies with 16% - 51% globally. OCa ranked first with
41.2% and the cancers of endometrium and cervix, respectively, ranked second and third among the gynecological
cancers (13). In 2005, 24,498 cases of cancer in the female
population were reported that in 1923 cases, the cancer
was related to the ovary (Gynecological), so that 793 cases
were about OCa that included 41.2% of all the gynecological cancers. In recent years, it has been reported that the
rate of OCa from 192,000 in 2005 has increased to 20,000
in 2008 (13, 14). Therefore, the presence of HPV infection
in the epithelial cell of the ovarian carcinoma has been a
marvelous subject (15). Anal, oropharyngeal, penile, vulvar, and HPV-related tumors, represent a further 0.7% of
the entire carcinoma regions in both genera (women and
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men), so that HPV is said to be accountable for 5.2% of the
entire carcinoma worldwide (6, 16). In other microorganisms in the domain of bacteria such as Mycoplasma genitalium, Chlamydia trachomatis, and Neisseria gonorrhea
are known worldwide as a risk factor for the cancer of the
genital area (17, 18). We sought to study and analyze the
presence of the HPV-16 in the paraffinized blocks of women
with ovarian carcinomas who referred to Imam Hossein
hospital of Shahid Beheshti University of Medical Sciences,
Tehran, Iran.
2. Methods

PCR detection Kit (Pars Tous CO. Iran), respectively. Primers
within the HPV PCR mix were specific for conserved L1 coding region in the HPV genome. Amplification protocol for
the detection of HPV is shown in Table 1. The PCR products
were analyzed on 2% agarose gel electrophoresis and the
gel was stained with ethidium bromide (0.5 µg/mL) and
viewed by UV transilluminator. The presence of 150 bp fragments was positive for HPV.
Table 1. Amplification Protocol for the Detection of HPV

Cycle
1

2.1. Samples Collection
This case-control study was conducted since May 2015
to October 2015. In this pilot study, 70 OCa (case group) and
70 non-OCa (control group) pathological specimens were
collected by a pathologist from women aged between 22
to 60 years who referred to Imam Hossein hospital (governmental center), Tehran, Iran since 2004 to 2014. Demographic data including histological type of cancer, pathological stage of cancer, and ovarian intraepithelial neoplasia (OIN) were recorded. Then formalin-fixed and paraffinembedded tissue section of open ovariectomy, core needle
biopsy, and trans urethral resection of the oval (TURO) samples were examined from patients with OCa and, also, from
patients with benign OCa (BOCa). A single pathologist experienced in OCa pathology carried out the microscopic
assessment of the microscopic samples to determine the
cancerous and non-cancerous tissue differentiation. The
best paraffin-embedded block containing cancerous tissue
of the patients with OCa was selected for the examination.
Samples were transported to the department of microbiology, school of medical sciences, Shahid Beheshti University
of Medical Sciences for further analysis.
2.2. DNA Extraction
DNA was extracted from paraffin-embedded tissue and
blocks which were formalin-fixed by G-spin TM total DNA
extraction Kit (iNtRON Biotechnology Co. Korea). First, the
paraffin blocks were sliced into thin pieces using a sterile
razor bladder and were placed in a 1.5 mL tube (not more
than 25 mg). According to the manufacturer’s instruction,
xylene was used to remove the paraffin and then the bacterial DNA was extracted from the tissue and the measure of
their concentration was stored at -20°C.
2.3. Standard PCR
PCR assay for the detection of HPV was designed and
used specific primers (L1-F 5’- TTTGTTACTGTGGTAGATACTAC
-3’) and (L1-R 5’- GAAAAATAAACTGTAAATCATATTC -3’) of HPV
2

40

1

Time

Temperature

5 Minutes

94

30 Seconds

94

45 Seconds

60

30 Seconds

72

5 Minutes

72

2.4. Sequencing
In order to purify the PCR products, the PCR purification kit (Bioneer Co. Korea) was used and the sequencing
of forward strand was done by the Bioneer company (Korea). The nucleotide sequences were analyzed with Chromas 1.45 and MEGA-4 software and BLAST in NCBI.
2.5. Statistical Analysis
Statistical package for social sciences (SPSS) software
(version 21) was used for the demographic data analysis.
3. Results
In a total of 140 study patients, there were 70 samples
of women with OC and 70 samples of women with BOCa as
controls. HPV-16 was detected in 25 (36.0%) samples out of
70 OC patients and there were 2 (2.8%) HPV-16 positive samples in the control group (Figure 1).
3.1. The Results of PCR
Standard PCR assay for the detection of HPV-16 was
used. Overall, 25 (36.0%) of OCa samples were positive
for the presence of HPV-16 and 2.8% of BOCa samples
(control group) were positive for HPV-16 presence.
The results of this study showed that in the experimental group (OCa) and the control group (BOCa)
there are positive cases of HPV-16. The sequences of
L1 gene in HPV-16 isolated from the patients were the
same
(http://multalin.toulouse.inra.fr/multalin/cgibin/multalin.pl) (Figure 2). There was no significant
relationship between the prevalence of HPV-16 and the
patients’ age.
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Figure 1. The Distribution of HPV-16 in Case and Control Groups of Study

Figure 2. HPV-16 Multiple Sequence Alignment

4. Discussion
The HPV infection lead to the development of genital
system cancers specially in the lower female genital tract
(19), but the role of it in the upper genital tract cancers including OCa has not been fully elucidated (20). The etiology of OCa is multifactorial; the main causes are genetic,
environmental, and sexual behavior and HPV which is the
main pathogen that leads to OCa (21). Previous studies report different ranges of HPV prevalence in OCa, even some
studies were unable to detect HPV in OCa (21-24). A wide
range of study results do not demonstrate the exact prevalence of HPV and this could be because of different study
conditions like the type of histopathology sampling, sample transferring and storage condition, the type of method
that is used for HPV detection, molecular technique condiArch Clin Infect Dis. 2017; 12(1):e39666.

tions, the time of the study, OCa stage, and patient conditions like age, race and ethnicity, sexual behavior, and the
genetics. Therefore, the role of HPV in OCa tumor genesis is less clear due to the mentioned reasons. Most European studies have reported negative HPV detection results
in OCa patients with a prevalence rang of 0% to 8 % HPV
positive (22-26). In this study we detected 36 % HPV-16 in
the patients with OCa. In a study conducted by Roteh et
al. in Iran (2012), seven of 44 (15.90%) ovarian carcinoma
and five of 50 (10%) normal ovarian tissue were found positive for the common marker of HPV (27). Another study
which was conducted by Alavi et al. in Iran (2012) represented that high-risk oncogenic HPV (HPV -18 and HPV -16)
could not support any association with OCa, they reported
that 3 of 50 OCa and 1 of 30 normal group as controls were
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HPV positive (28). So, previous studies have documented
the increase of HPV-16 associated OCa in Iran. Atalay (2007)
in Turkey reported 8.5 % HPV in OCa patients (21). Rosa
et al. (2013) in a meta-analysis study showed a range of
0% to 66.7% HPV prevalence with a mean of 17.5% in OCa
patients and, more, reported the highest HPV prevalence
in Asia at 31.4%. In addition, they showed that the prevalence of HPV-16 increased during 2000 to 2005 and started
to decrease after 2006 in OCa patients (24). The highest
prevalence of HPV in OCa patients was 26.9% - 35.9%, all of
whom were from China (24, 29, 30). Our results, in comparison with previous studies, showed that the prevalence
of HPV-16 in OCa patients has increased in our country; it,
of course, could be predicted as the highest prevalence of
HPV is in Asia among the continents. Several limitations of
the present study should be discussed; the main obstacles
for the current study are the small sample size and limited
samples from specific geographic areas of Iran, which lead
to heterogeneity and did not reflect a true statistical distribution. Another limitation is not detecting other types
of HPV. Because of the high prevalence of HPV in Iran, we
need future direction for predicting and detecting the people with high risks for OCa that are infected with human
papilloma by subtyping HPV that must be recommended
in infected people. Further studies are needed to understand the mechanisms of HPV-16 that lead to OCa whose
pathogen is unclear until now. This study reports the high
prevalence of HPV-16 in OCa in Iranian patients in spite of
the fact that the relationship of HPV and OCa and the role
of papilloma virus in tumor genesis of OCa remain inconclusive and further studies are needed to respond to that
question.
4.1. Conclusions
Our results demonstrated the increase of HPV-16 associated ovarian cancer in our patients. There has been an
indication of insufficient effort, like producing each new
vaccine formulation, to prevent HPV-16 associated cancers.
Various results and few publications in Iran have shown
that further investigation is essential to instituting prevention programs.
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