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ABSTRACT
The aim of this study was to ascertain the prevalence of human papillomavirus (HPV) 16/18 in oral
squamous cell carcinoma (OSCC) and normal oral mucosa in Iranian individuals with OSCC and their
association with various risk factors. The investigation followed a hospital-based case-control design.
Cases were individuals with diagnosed OSCC, age- and sex-matched with controls. Sixty-six paraffin
embedded tissue samples (39 OSCC and 27normal oral mucosa) were studied. DNA was purified to
amplify HPV-DNA using HPV type specific primers-mediated polymerase chain reaction (PCR) method.
Mean age was 64.2 ±14 years in cases (range 25-81 years), and 63.5 ±13.5 years in controls (range 22-78
years). Forty-three percent (17/39) of OSCC but none of normal oral mucosa were positive for HPV
16/18 DNA (p = 0.001). The most frequent type in patient group was HPV-16 type. The prevalence rate
was high older in age (>50 years) and gender (male) and tongue tissue but no significant association was
found (p=0.7, p=0.5 and p=0.42 respectively). We found a significant association of HPV16/18 with oral
squamous cell carcinoma. Also, HPV16/18 is a co-factor in oral carcinogenesis. In addition, also it is
suggested that HPV is as a risk factor independent of alcohol and tobacco can be effective in creating
OSCC.
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certain regions such as oropharynx [4] tongue [3]
and oral cancers in the younger adults has been
observed [5].
In the last decade, oral cancer institute of America
(OCIOA) has announced that OSCC rate has
decreased in men than women because women
increasingly are smoking and alcohol. However, in
a study of Yazd city (southern of Iran) in 2011,
showed no significant difference in incidence
between men and women, while tobacco and its
products according to the cultural and social
conditions of the population, was significantly in
women fewer than men [6]. In generally, OSCC
rate has increase in patients based on specific
tissue such as mouth and tongue [3] and the
oropharynx [4] and also among women without

INTRODUCTION
Squamous cell carcinoma (SCC) is the most
common malignant neoplasm of the oral mucosa,
representing more than 90% of theses malignant
tumors. This most common malignancy includes a
multifactorial disease that recently the tobacco and
alcohol has been considered as the causes main
factors [1, 2].
As study of Elango and et al, probably due to the
habits reduction in high-risk countries, there is an
overall reduction in the incidence of head and neck
cancers especially as laryngeal carcinoma and
buccal-gum carcinoma that associate with abuse of
tobacco in both urban and rural communities [3].
Despite general decrease in the incidence of head
and neck cancers, but its increased incidence in
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other unknown etiologic factors which the
presence of other etiological factors was raised.
Over the past three decades, information support
that the human papilloma virus (HPV) is as a
causative factor in the development and
progression of head and neck cancers, particularly
those that originate from the oropharynx [7]. A
study in America suggested that HPV such as
tobacco and alcohol is as cause of many oral
cancers [8]. It seems that persistent infection by
HPV might increase the risk of SCC [9]. HPV is a
large group of viruses DNA in which more than
100 types has already been identified. Based on the
clinical behavior of HPV infections the viruses can
be grouped into high risk and low risk HPV types
that at least 24 species have been associated with
head and neck lesions [1]. A subgroup of HPVs
such as high-risk HPVs )HR-HPVs) including
types 16, 18, is closely associated with cervical
cancer that have a propensity to undergo
carcinogenesis [9] that HPV-16 is the most
common type seen in OSCC of head and neck
[10]. The overall incidence of HPV varies with
geographic regions that depending on the tumor
location and the techniques used in the detection of
viruses. HPV is detected by in situ hybridization
(ISH), immunohistologic report analytical
chemistry (IHC) and polymerase chain reaction
(PCR) techniques [1].Evaluation of HPV in tumor
tissues performed mainly based on the detection of
viral DNA by ISH and PCR methods [11]. In most
studies has been used PCR method than ISH [12]
and is currently the most sensitive method for
HPV-DNA detection [13].
In order to prove the hypothesis that the etiologic
role of HPV in OSCC is created or that its
presence in these lesions is only incidental findings
therefore researchers designed to case-control
study in first time in Iran.

confirmed. This study is a hospital-based casecontrol design that the collection of information
performed from the medical documents. The
inclusion criteria for this study were a) availability
of sufficient paraffin-embedded tumor material; b)
presence of oral cavity cancer (including oral
tongue, floor of mouth, gingival, lips, buccal
mucosa) [14], c) no previous head and neck
cancer; d) no prior oncological therapy; e)
histological-proven squamous cell carcinoma, f)
and history of tobacco and its products as a habit,
at least to the extent of 5 times per week for at least
a period of 2 years have not been were investigated
by interview. The diagnosis of OSCC was based
on histological examination of H&E-stained tissue
sections (diagnosis of OSCC was based on
histological examination of H&E stain but
detection of HPV DNA was by PCR). A total of
39 formalin-fixed paraffin-embedded blocks of
patients with histologically proven OSCC cancer
and 27 case of normal oral mucosa as normal
sample were obtained from archival specimens of
Pathology Department, Yazd University of
Medical Sciences, Shahid Sadoughi hospital
during a 10 years period (2001-2011) were
included. These subjects were selected from the
same hospital where cases had been recruited, and
matched to cases on the basis of gender and age.
Second, to assess the etiologic role of HPV control
samples used for age, sex and location of the lesion
groups were matched but no malignant or benign
papillary lesions associated with HPV
precancerous and are in the sample.
DNA extraction:
The 10% formalin-fixed and paraffin-embedded
tumor specimens were serially sectioned by a
microtome. The microtome blade used was
disposable and all tools and the surrounding area
were cleaned with xylene and ethanol after
processing each sample to avoid contamination
among samples. The first and last sections were
stained with Hematoxylin-Eosin (H&E) to confirm
the OSCC diagnosis. Paraffined tissue was
dissolved with xylene; Digestion of tissues was
done with proteinase K. DNA was purified by
DNA extraction according to standard protocols
with the Qiagen QIAmp tissue extraction kit
(Qiagen, Inc., Santa Clarita, CA). DNA was
dissolved in TE buffer (10 mM Tris, 1 mM EDTA,

PATIENTS AND METHODS
In this study, firstly, to control confounding
variables, samples from patients diagnosed with
OSCC in the region of Iranian population (Yazd
city) although yet unknown etiologic factors may
still exist, there is the possibility to eliminate them.
The study was conducted on the medical
documents of patients with head and neck tumors
that the histopathological diagnosis of OSCC was

12

Journal of Paramedical Sciences (JPS)

Winter 2015 Vol.6, No.1 ISSN 2008-4978

pH 8.0) and the concentration determined by OD
reading at 260 nm. Β-globin PCR was used as an
internal control for the equal loading of DNA.
DNA quality was assessed by amplification of a
fragment of the human Β-globin gene using
PCO3þ/PCO4þ primers, resulting in a 110 base
pairs DNA fragment. Two controls were used for
each sample described as negative control
(containing DNA purified cultures of HPVnegative cell line Wi38) and positive control
(containing DNA purified cultures of Hela cells
infected with HPV-18) (15).
Polymerase chain reaction (PCR) Amplification:
All samples positive for b-globin were checked for
HPV DNA. The 66 good-qualities DNA of cases
and control samples use to PCR reaction. For HPV
DNA detection was performed according to
AmpliSens® HPV 16/18-EPh kit. A final reaction
volume of 50µl, containing 5µl of template
DNA, 5µl 10X PCR buffer, 4 µl MgCl2 (50 mM),
1µl dNTPs (100 mM), 5µl of one of the primers
(10 mM), and 0.5 µl of Taq DNA Polymerase (5
U/ml).
The PCR conditions were as follows: preheating
for 5 min at 94ºC was followed by 38 cycles
of 1 min at 94ºC, 1 min at 55ºC and 1 min at
72ºC and a final extension of 7 min at 72ºC. All
the experiments were duplicated. The PCR assays
were performed using Gene Amp PCR System
9700 (PE Applied Bio- systems, USA), and the
PCR products were analyzed on 2% agarose gels.
PCR products size of HPV-16 and 18 is 325bp and
425bp respectively. Of course, size of internal
control (IC) is 836bp.( PCR reaction and primers
was based on Kit)

RESULTS
Tissue samples were available from 39 cases of
OSCC operated between 2001 and 2011. We use
from embedded tissues that were gathered during
10 years and control group has been not from
patients. After DNA extraction, samples were
found suitable for PCR. The other 39 samples (22
males and 17 females) were included in the study
as cases. Twenty-seven control subjects (18 males
and 9 females), age-matched to cases, were
selected from patients who were endoscopies for
dyspepsia and had normal endoscopies. Mean ±
SD age was 64.20 ±14.8 years in cases (range 2581 years), and 63.59±13.53 years in controls
(range 22-78 years). Topological sections in both
groups summarized in Table 1. In both groups the
tongue (35.9% and 33.2% respectively) was the
most frequent in these tissues followed by floor of
the mouth (29.8% and 25.9% respectively). None
of the OSSC patients had any tobacco exposure
and alcohol consumption that in the control group
was similar in both risk factors.
HPV detection and typing:
Seventeen (43.6%) of the 39 OSCC samples
were positive for HPV-16 DNA but none of the 27
control samples were positive for HPV-16 DNA (P
=0.001). Five of the 17 of the OSCC positive
samples were positive for HPV-18 DNA but none
of the 27 control samples were positive for HPV18 DNA. Therefore 5 samples were positive for
both HPV16 and HPV18. Distribution of HPVDNA 16 and 18 types based on age, sex, involved
site listed in Table 2.the most frequent HPV-16
seen in the patients age higher 50 years (42.8%)
but was not statistically significant (P =0.42).

Table 1. Demographic and clinical characteristics OSCC and control patients
Characterize
OSCC group
Control group
Female
17(43.6%)
9(33.3%)
Sex
Male
22(56.4%)
18(66.7%)
>50
25(64.1%)
18(66.7%)
Age
<50
14(35.9%)
9(33.3%)
Tongue
14(35.9%)
9(33.2%)
Mouth
4(10.3%)
2(7.4%)
Tissue
Lip
10(29.8%)
7(25.9%)
location
Buccal mucosa
7(17.6%)
4(14.8%)
Alveoli
4(10.3%)
5(18.5%)

13

P Value
0.86
0.4

0.94
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Table 2. Distribution of HPV-16 and HPV-18 based on demographic and clinical characteristics
Positive samples (%)
Frequency of HPV
16&18

Total

HPV-16
& 18

Positive
total

3
)21.45(
1
(25)
3
(42.8)
3
(30)

1
(7.1)

2
(20)

4
)28.8(
1
(25)
3
(42.8)
5
(50)

10
(71.4)
3
( 75)
4
(57.2)
5
(50)

Mouth

2
(20)

2
(20)

4
(100)

0

4

Male

7
(31.4)

2
)9.9(

9
(40.9)

13
(50.9)

22

5
)29.3(

3
(17.6)

8
(52.9)

9
(47.5)

12
(42.8)

3
(10.7)

15
(53.5)

13
(46.5)

< 50

0

2
(11.9)

2
(11.9)

9
(81.8)

All
tissues

12
(30.7)

5
(12.8)

17
(43.5)

22
(56.5)

variables
Tongue
Aleoul
Tissue
location

HPV16

Negative
samples
(%)

Buccal
Lip

Gender

0
0

P
Value

14
4
7

0.72

10

0.54
Female
≥ 50

17
28
0.42

Age

Sample total

M

P

N P16

M

P N

SP1

SP4 SP5

SP6

SP2

11
39

SP3

P18-16

Figure 1. HPV 16 and 18-specific primers-mediated PCR of DNA extracted from oral squamous cell carcinomas. PCR
products are shown after electrophoresis of 2% agarose gel stained with ethidium bromide. M: marker, P: positive control,
N: negative control, P16: HPV-16, P16-18:HPV16-18, SP1–6: positive sample.
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The most frequent HPV-16 has been seen tongue
tissue than other sites but was not statistically
significant (P =0.72). In both gender, frequency
of HPV-DNA in OSCC patients was not
statistically significant (P =0.54).

than women or at least is equal [25]. This data
was contrast to other study in Iran that
prevalence of HPV in OSCC in females is
higher than males [26]. Therefore we think
cannot definitively state that gender is risk factor
on affecting the HPV prevalence in this study
and more study’s needs.
As we know oral squamous cell carcinoma is a
disease that is associated with age and numerous
studies have been reported that HPV prevalence
was related to the age of the patients. In the
present study, although the relation between
HPV prevalence and age showed no significant
difference but the prevalence of HPV in older
people above 50 years was higher than below 50
years. The results of different studies are
inconsistent (Kojima, cruze) [27, 28]. In other
studies, no significant differences was between
HPV positivity rate among elder and young aged
people [29] but in other studies, HPV 16 and 18
in OSCC in below of the age of 50 were higher
than older than 50 [23]. This finding may be due
to differences in sexual behavior.
Oral cancer is more common in tongue than in
other tissue. In this study, the most involved
tissue in OSCC was the tongue that was similar
to other studies in Iran [26]. But in contrast to
some other Asian countries which buccal
mucosa was the most common site of
involvement but in recent study, no statistically
significant differences were found that may be
because of difference in various habits in
previous studies [30].
In conclusion, results of this study have
indicated that HR-HPVs were strongly
associated with oral cancer in a group of Iranian
patients, suggesting that high-risk papilloma
virus plays a role in oral carcinogenesis.
Although this study, the hypothesis of etiologic
role of HPV in the development of OSCC in
tongue and in young adults does not confirm but
supports that HPV in OSCC creation in some
patients is effective, also it is suggested that
HPV is as a risk factor independent of alcohol
and tobacco can be effective in creating OSCC.
In that case, it would be useful to conduct cohort
studies on HPV infection in OSCC regions that
could allow us to characterize the persistence of
HPV in normal and patients.

DISCUSSION
Although many studies over the past two
decades based on establish the role of HPV in
OSCC have been performed but no was in Yazd
province of Iran and has been inconsistently
reported [16]. The present study is the first casecontrol study of oral cancer performed in an
Iranian population. The results showed a strong
association between human papilloma virus
infection and oral squamous cell carcinoma. In
recent study of HPV detection rates among
OSCC patients without risk factors such as
alcohol and tobacco, 43.5% (17 out of 39
samples) but none of samples in control group
was detected HPV DNA. HPV prevalence in
OSCC was in accordance with recent
population-based case-control studies [17-19].
In all of these studies, the identification of viral
DNA sequences was performed with sets of
primers based on HPV sequence and under
similar PCR. The most common HPV types
detected were HPV-16 which is consistent with
the majority of OSCC reports in Iran and other
regions [19, 20].
In recent study, prevalence rate of HPV 16 and
18 types in benign lesions was not associated
with oral HPV. No DNA-HPV was detected in
the control group. This result is similar to this
Khademi and Maleki in Iran [21, 22], there was
no virus in the saliva of healthy individuals but
contrary to the Sahebjamei study in Iran [20]
and other studies in other regions of world [23,
24] that the DNA-HPV was detected in controls
group that rate of detection was varies in these
studies. The reason for this discrepancy may be
the sampling of tissue for DNA extraction
because the amount of sample and the number of
cells are low and may lead to false negative
results.
Oral cancer is mainly seen in males. In this
study detected HPV type 16 in men groups than
women that was parallels with the Kreimer study
that prevalence of HPV in OSCC men groups
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