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Introduction

Cervical cancer is the second most prevalent cancer
among women worldwide.1 However, the prevalence of
cervical cancer in Iran is much lower than in the other parts
of the world. In 1998, cervical cancer with the prevalence
rate of 0.71 per 100000 of population ranked the 14th com-
mon cancer in Fars province, Iran.2 There is a huge num-
ber of publications addressing human papilloma virus
(HPV) as the major risk factor of developing cervical can-
cer.3,4 The E6 and E7 proteins of the virus are known to
interfere with cell cycle regulators.5 In addition, integra-
tion of viral genome into the host DNA results in E6 and
E7 protein overexpression which inactivate p53 and
retinoblastoma proteins of host cells.5,6 These events col-
lectively result in immortalization of cells and uncon-
trolled cell proliferation.

Several high risk strains of HPV are known to be more
associated with cervical cancer among which, HPV-16
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This study was undertaken to assess the rate of
HPV infection in cervical carcinoma among south-
ern Iranian patients. 101 archival cervical carcino-
ma tissue samples of a 10 year period were studied
for the presence of HPV DNA in southern Iran by
a polymerase chain reaction method. In addition,
the presence of high risk HPV-16 and HPV-18
genotypes was investigated. In total, 88 (87.1%) of
the samples were HPV DNA positive, of which 83
were squamous cell carcinomas and 5 were adeno-

carcinomas. HPV-16 genotype was detected in
26.7% of HPV positive cervical carcinomas; how-
ever, none of the samples were positive for the
existence of HPV-18 genotype. Collectively, these
results suggest that HPV-16 and HPV-18 are not
the frequent high risk HPV types in our patients
and circulating HPV types in southern Iranian
population are different from many other popula-
tions. (Pathology Oncology Research Vol 9, No 2,
121–125, 2003)
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and HPV-18 are the most common reported genotypes.
According to the International Agency for Research on
Cancer (IARC), these two HPV types are classified as car-
cinogens in humans.7 It is also reported that HPV-16 inte-
gration is significantly associated with invasiveness of
genital tumors.8 The other known risk factors of cervical
cancer are high parity, smoking, sexual behavior and
hygiene, which are known to modify the risk in women
infected with HPV.9-11

It is estimated that 80% of new cases occur in develop-
ing countries.1 The incidence of cervical cancer in devel-
oped countries is much less than in developing countries
which seems to be related to the screening programs in the
developed world. It is suggested that biennial screening
for HPV combined with Pap tests can have life saving
benefits compared to Pap smears alone.12 Despite the
observed close association between HPV-16/18 genotypes
and cervical cancer, these two HPV types are not always
the most common genotypes among HPV-infected women
and/or patients with cervical cancer.13 Previous studies
have postulated that HPV genotypes may vary according
to the geographic region.13 Therefore, having information
on the circulating genotypes of HPV and knowing the
high risk HPV types in each population will help to per-
form such screening tests more efficiently.



To our best knowledge there is no
official report on the rate of HPV
infection among Iranian patients
with cervical carcinoma. Therefore,
this study was undertaken to assess
the rate of HPV infection and its
high risk genotypes in Southern
Iranian patients with cervical cancer.

Materials and Methods

Tissue samples

A total of 101 formalin-fixed
paraffin-embedded blocks of
patients with histologically proven
cervical cancer obtained from
archival specimens of Pathology
Department, Shiraz University of
Medical Sciences during a 10 years
period (1991-2000) were included
in this study. Mean age of patients
was found to be 49.1 years. Table 1
illustrates the characteristics of tumors. There was no
complete information available about parity and smoking
status of patients.

DNA preparation

DNA was extracted from paraffin-embedded cervical tis-
sues as follows: 10 µm thick dry sections were sliced from
each samples and placed in sterile 2 ml Eppendorf tubes. To
avoid carry-over of samples the microtome blade was care-
fully cleaned with xylene between sectioning of blocks.
Paraffin was removed with two rounds of warm xylene
extraction (60°C) followed by two 90% ethanol washes.
After high-speed centrifugation of the tissues, samples were
incubated in digestion buffer (10 mM Tris-Cl, pH=8.5, 25
mM EDTA, 0.5% SDS and 2 mg/ml Proteinase K) for 5
days at room temperature with shaking. An equal volume of
phenol: chloroform (1:1) was then added, mixed gently and
centrifuged. The aqueous phase was mixed with an equal
volume of chloroform. DNA was extracted from aqueous
phase by adding an equal volume of isopropanol in the pres-
ence of 30 µl of 3 M Na-acetate (pH=5.2). The precipitated
DNA was washed twice with 70% ethanol to remove salt.
The pellets were vacuum-dried for 15 min and redissolved
in deionized distilled water.

HPV DNA detection

The primer set described by Snijders et al.14 5’TTTGT-
TACTGTGGTAGATAC3’ and 5’GAAAAATAAACTG-
TAAATCA3’ which amplified a 140 bp fragment was
used for amplification of a common region in all HPV

types in a touch down polymerase chain reaction (PCR).
Approximately 0.25 µg of extracted DNA was amplified
in each 25 µl PCR reaction containing 200 mM of each
dNTPs (Boehringer, Germany), 1 U of Taq DNA poly-
merase (Sinagen, Iran), 2.5 µl of 10X PCR buffer, 20 pmol
of each primer (TIB MOLBIOL, Germany). The reaction
mixture was first heated at 94°C for 4 min and amplifica-
tion was done for 40 cycles using a touch down PCR pro-
gram. For the first 7 steps annealing temperature was
reduced 2 degrees every 2 cycles from 54°C to 42°C. Fur-
ther 26 cycles were done at annealing temperature equal to
40°C for 1 min. The denaturation and extension in all
cycles were done for 1 min each at 94°C and 72°C, respec-
tively. The products were then overextended for further 
5 min at 72°C and kept at 4°C until further use. The ampli-
fied fragments were resolved by electrophoresis on the 2%
agarose gel in 80 volts for 90 min and stained with ethidi-
um bromide and visualized on a UV. transilluminator
(Uvitec, UK).

DNA samples positive for HPV DNA were selected for
a further amplification with two pairs of type-specific
primers to unique sequences of the E6 regions of HPV-16
and HPV-18 as described by Samoylova et al.15 The primer
sequences were as follows:

HPV-16/F 5’ TCA AAA GCC ACT GTG TCC TG 3’
HPV-16/R 5’ CGT GTT CTT GAT GAT CTG CA 3’
HPV-18/F 5’ GAC ACA TTG GAA AAA CTA AC 3’ 
HPV-18/R 5’TAG TGC CCA GCT ATG TTG TG 3’

PCR reaction was performed in a total volume of 25 µl
containing 2.5 µl of 10X PCR buffer, 2 mM MgCl2, 200
mM of each dNTPs, 1U of Taq DNA polymerase, 20
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Table 1. Characteristics of tumors

Number Type16 HPV Other
(%) negative (%) types (%)

Histological type
SCC 93 22 (23.7) 10 (10.7) 61 (65.6)
AC 8 1 (12.5) 3 (37.5) 4 (50)

FIGO stage
I 6 2 (33.3) 2 (33.3) 2 (33.3)
II 10 1 (10) 2 (20) 7 (70)
III 5 0 1 (20) 4 (80)
IV 0 0 0 0 
Not determined 80 20 (25) 8 (10) 52 (65)

Differentiation
CIN 16 2 (12.5) 2 (12.5) 12 (75)
Well 22 3 (13.6) 2 (9.1) 17 (77.3)
Moderate 16 3 (18.7) 4 (25) 9 (56.3)
Poor 6 2 (33.3) 2 (33.3) 2 (33.3)
Not determined 41 13 (31.7) 3 (7.3) 25 (61)



pmol of each primers (a mixture of HPV-16 and HPV-18
specific primers). 20 ng of HPV DNA as positive control,
or 500 ng of extracted DNA from a healthy individual as
negative control, or 500 ng of extracted DNA from each
samples was added to the reaction mixture. After holding
at 94°C for 3 min the mixture was subjected to 30 cycles
of PCR amplification (denaturation at 94°C for 1 min,
annealing at 58°C for 1 min, and extension at 72°C for 1
min). The last cycle was followed by an additional 5 min
of extension at 72°C. The amplified fragments were
resolved by electrophoresis on the 2% agarose gel in 80
volts for 90 min and stained with ethidium bromide and
visualized on a UV. transilluminator (Uvitec, UK).

Results

Tissue specimens

In this study 101 tissue samples with confirmed
histopathological characteristics of cervical cancer were
studied. According to the FIGO classification, 93
(92.1%) out of 101 samples were squamous cell carcino-
mas and 8 (7.9%) out of 101 were diagnosed as adeno-
carcinomas. Of the 93 squamous cell carcinomas, 16
(17.2%) were carcinoma in situ (CIN) and 77 (82.8%)
were invasive carcinomas. 

HPV prevalence and genotyping

In total, 88 (85.1%) out of 101 samples were revealed to
be positive for the existence of the specific band amplified
by common HPV primers in the PCR (Figure 1). HPV
genome was detected in 83 (89.3%) out of 93 squamous
cell carcinoma cases and 5 (62.5%) out of 8 adenocarcino-
ma cases. Among the 86 HPV positive samples 23
(26.7%) were positive for HPV-16 DNA while none of
them were positive for HPV-18 DNA. Figure 2 illustrates

the results of PCR analysis for HPV-16 and HPV-18 geno-
types. Of the 23 HPV-16 positive samples, 22 (95.7%)
were squamous cell carcinomas and 1 (4.3%) was adeno-
carcinoma.

Discussion

Human papillomavirus is a DNA virus, and its associa-
tion with cervical cancer is strongly suggested. Certain
types of the virus are considered as high risk types due to
the great odds ratios of association with cervical cancer
and their ability to integrate into the host genome.16 In the
present study we investigated the rate of HPV infection
among southern Iranian cervical cancer patients and the
frequency of two HPV high risk types in these patients. In
total, 87.1% of studied samples were positive for the pres-
ence of HPV DNA, which was comparable with the results
of some previous studies in Danish, Belgian, Brazilian and
Chinese patients.17-20 Genotyping for HPV-16 and HPV-18
revealed that 26.7% of HPV positive samples were HPV-
16 DNA positive, however, none of them were positive for
HPV-18 DNA. The very low rate of HPV-16 infection in
cervical cancer is contrary to the previous reports of high
infection rate of this high risk type in different populations
(Table 2).17,19,21 However, it is comparable to the results of
some other studies.13,18,22 The study of Castellsague in
Mozambique13 has shown that there may be differences in
the dominant HPV types in different populations and
regions. In this regard, the report of higher HPV-16 titers
in carriers of a specific HLA-DRB1-DQB1 haplotype is
noteworthy.23 This is especially interesting because of the
importance of HLA class II molecules in the evoking of
immune response to the HPV virus and the importance of
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Figure 1. PCR analysis of DNA samples extracted from cer-
vical biopsies using HPV common primers: lane 1: DNA
extracted from peripheral blood of a healthy individual; lane 2:
pHPV-18; lanes 3, 5, and 7: cervical biopsies containing HPV
genome; lanes 4, 6, 8, 9 and 10: cervical biopsies with no HPV
genome.
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Figure 2. PCR analysis of DNA samples extracted from cervical
biopsies using two sets of type-specific primers for HPV-16 and
HPV-18: lane 1: DNA size marker; lane 2: pHPV-18; lane 3:
extracted DNA from cervical biopsy containing HPV-16; lane 4:
extracted DNA from peripheral blood of a healthy individual.



HLA class II binding peptides in the design of peptide-
based vaccines.24 In a previous report on the frequency of
HLA class II alleles in a limited number of cervical can-
cer patients, we observed an association between HLA
DQB1*0601 and Squamous Cell Carcinoma of cervix.25

In that study only one of our patients and none of the
controls had DRB1*1501-DQB1*0601/0602 haplotype.
In addition, the frequencies of HLA-DRB1*1501 and
HLA-DQB1*0602 were 6.0% and 8.5%, respectively in
southern Iranian normal population. In addition, the fre-
quency of DRB1*1501-DQB1*0602 haplotype is 2.5%
in southern Iranian normal individuals.26 The low rate of
HPV-16 infection in our cervical cancer patients is con-
sistent with the low frequencies of HLA-DRB1*1501

and HLA-DQB1*0602 alleles in
our population.

Of the total 101 tested and 86
HPV positive samples, none were
positive for HPV-18 DNA. This is
contrary to the high rate of HPV-18
detection in Australia, Senegal and
Hong-Kong.18,20,21 HPV-18 is most-
ly found in adenocarcinoma of
cervix and has a low rate in squa-
mous cell carcinoma of cervix.27,28

Since only 8 (7.9%) of 101 sam-
ples in this study were adenocarci-
nomas, it is logical to assume that
not having HPV-18 genotype is
due to the low adenocarcinoma
case numbers. However, it can also

suggest that other HPV high risk genotypes are the dom-
inant types in our patients. 

In conclusion, our study, which is the first report on the
HPV types in Iranian cervical cancer patients, suggests
that HPV high risk types among southern Iranian popula-
tion are different from most other countries. Currently
the circulating HPV types in our population are under
investigation.
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Table 2. Comparison of the frequency of HPV infection in cervical carcino-
ma of different populations

Population Total HPV HPV-16 HPV-18 Reference
or country (%) (%) (%) (no.)

Alaska natives 98.1% 78.8% 3.8% Sebbelo, et al. (17)
Eskimos 96.8% 80.8% 3.3% Sebbelov et al. (17)
Aleut & Indian 100% 77.3% 4.5% Sebbelov et al. (17)
Greenland natives 84.4% 96.3% 0 Sebbelov et al. (17)
Danish Caucasians 85.3% 82.8% 0 Sebbelov et al. (17)
Australia 91.9% 53.8% 17.2% Chen et al. (21)
Senegal 94% 42% 39% Chabaud et al. (22)
Hong Kong 83.7% 79.6% 7.5% Lo et al.(19)
Chinese 83.7% 61.7% 14.8% Lo et al. (19)
Southern Iranian 87.1% 26.7% 0 Current study
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