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Background: Breast cancer is one of the common malignancies among women worldwide. Human
papillomavirus (HPV) infections have been linked to many human cancers in addition to cervical cancer
and one of them is breast cancer.

Objective: To investigate the presence of human papilloma virus type 6 and type 11in breast cancer tissue
specimens by in situ hybridization technique.

Patients and Methods: Thirty four formalin-fixed, paraffin embedded tissue blocks from breast cancer
patients were obtained from the archives of the pathology laboratory of Al-Yarmouk Teaching Hospital
from January 2011 to July 2012. In addition formalin-fixed, paraffin embedded blocks tissue for twenty
fibroadenoma of breast were collected and used as control group. In situ hybridization technique was used

Results: There were 82.4 % of breast cancer tissues positive for HPV type 6 and 88.2 % were positive for

Conclusion: The presence of human papillomavirus DNA in most breast carcinoma samples merits further
investigation and confirmation by second assay in order to establish the exact role of this virus in the
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Introduction

Breast cancer is one of the common malignancies among
women worldwide (1). Breast cancer incidence rates varied
internationally. The factors that participate to the international
variation in incidence rates include differences in reproductive,
hormonal factors and the availability of early detection services
(1). The incidence has grown rapidly during the last decades in
many developing countries and slowly in developed countries
(2). In Iraq according to the 2012 Iraqi Cancer board report
, breast cancer ranked the first among the commonest ten
leading cancers in females in 2010 (3).There are well-known
risk factors associated with the development of breast cancer
including family history, hormones, smoking and alcohol
consumption. However, in 50% to 80% of cases, the known
risk factors are not identified which led to the attempt to
identify new factors related with breast cancer (4). Recently
viral infections have been implicated in the etiology of human
breast cancer (5). The three most studied viruses that could
possibly cause breast cancer in humans are: MMTV (mouse
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mammary tumor virus / the onco RNA virus, MMTV or
Bittner virus, the Epstein-Barr (EBV or gamma herpes virus),
and the human papilloma (HPV) (6).Human papillomaviruses
(HPV) are common viruses, they are small double stranded
DNA viruses that infect mucosae and cutaneous surfaces and
cause a variety of lesions ranging from common warts to
cervical neoplasia and cancer (7). Human papillomaviruses
(HPVs) genomes are less than 8,000 base pairs that encode
approximately eight genes and require the host cell DNA
replication machinery for their viral DNA replication (8).
Their genomes can be separated into two coding regions early
(E) and late (L), and a non-coding regulatory region (NCR)
also referred to as Long Control Region (LCR) or Upstream
Regulatory Region (URR) (8).There are approximately 200
types of HPV which are clinically classified as either low-risk
or high-risk depending on the relative propensity of the HPV-
associated lesions to undergo malignant progression (8).The
suspicious role of HPV in human breast cancer is based on the
identification of HPV of high oncogenic risk (16, 18, 31, 33,
and 35) in breast cancer tissues and in the immortalization of
the human breast normal cells. The possible involvement of
HPV in the etiology of breast cancer is controversial due to the
difficulty to find the virus in the specimens, contrasting with
the facility for detecting in cervical cancer (9).The aim of the
present study was to investigate the presence of HPV type -6
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and HPV type -11 in a group of breast cancer tissue specimens
from Iraqi female patients.

Patients and Methods :

Tissue samples , sectioning and slide preparation:

Thirty four formalin-fixed, paraffin embedded tissue blocks
from breast cancer patients were obtained from the archive of
the Pathology laboratory of Al-Yarmouk Teaching Hospital
from January 2011 to July 2012 . The diagnosis of these tissue
blocks were primarily based on their accompanied records.
The patients age included in this retrospective study ranged
from 26 to 65 years. In addition formalin-fixed , paraffin
embedded tissue blocks from twenty fibroadenoma of breast
were collected and used as control group with an age matched
to the patients. Each formalin-fixed paraffin-embedded tissue
block from breast cancer and fibroadenoma of breast was
subjected to cut as serial thin sections of (4um) thickness
and were sticked on positive charge slides to be used for
In situ hybridization for the detection of HPV type -6, -11.
Ethical approval for use of all specimens was obtained and
a confirmatory histopathological re-examination of each
obtained tissue blocks was done by review of hematoxylin and
eosin stained slides.

In situ hybridization procedure:

The method of In situ hybridization was conducted
in accordance with manufacturer’s instruction (Maxim
Biotech, Inc., USA) in histopathology laboratory /cancer
research department at Iraqi center for cancer and medical
genetic research / Al-Mustansiriya University. For in situ
hybridization technique (ISH) , DNA Probe Hybridization/
Detection System in situ kit (Maxim Biotech, Inc., USA , cat
# IH-60001(IH-0050), high sensitivity type) was used .The
probes were biotinylated long DNA probe for HPV type 6
(263bp.) (Maxim Biotech, Inc., USA , cat # IH-60056) and
HPV type 11(144bp.) (Maxim Biotech, Inc., USA , cat # IH-
60057) . Briefly, slides were baked at 60 C° in oven overnight,
deparaffinized in xylene and graded alcohols. The tissue was
digested with 1X proteinase k solution for 15 min at 37°C. After
application of the biotinylated long DNA probe/ hybridization
solution for HPV- 6 and HPV-11 was placed on each specified
slides, hybridization solutions was placed on the tissue section
and placed in the oven at 95°C for 10 minutes to denature
the double stranded DNA followed by overnight incubation
at 37C° using moisturized chamber. Post-hybridization wash
was performed the next day, followed by detection using the
DNA Probe Hybridization/Detection System in situ kit. Proper
use of this hybridization/detection System yields an intense
blue- black signal appears at the specific site of the hybridized
probe.

Scoring:

The in situ hybridization signal was evaluated by the counting
of the number of the positive cells in the tissue that has given
a blue-black (BCIP/NBT) staining under the light microscope.
The score was the mean of 10 distinct high-power fields
observed under X100 magnification. The percentage of

positively stained cells was calculated for each case by taking
the mean of the percentages of the positively stained cells in
the 10 fields. Percentage score were assigned as following
categories : score 0 = 0% , score 1(low )=1-25% , score 2(
intermediate )= 26-50% and score 3( high ) =>50% (10) .
Statistical analysis:

Statistical analysis was done using Chi-Square test for
statistical examination of all results obtained in our research.
Values were considered statistically significant when p<0.05.

Results:
Histopathological classification:

The patients’ age included in this retrospective study ranged
from 26 to 65 years. of these patients , 29 ( 85.3% ) were
infiltrative ductal carcinoma , 4 (11.8% ) were infiltrative
lobular carcinoma and 1 ( 2.9% ) was infiltrative mammary
carcinoma . Histological grading was as follow : 5 (14.7 % )
were of well differentiated ( grade 1) , 24 ( 70.6 % ) were of
moderately differentiated ( grade I1 ) and 5 ( 14.7 % ) were of
poorly differentiated (grade I11 ) .

In situ hybridization detection of HPV type 6 and HPV
type 11

The results of in situ hybridization detection of HPV type 6 and
HPV type 11 are shown in table 1 , table 2 , figure 1 and figure
2 which were demonstrated that HPV type 6 was detected in
82.4 % (28 out of 34) of the breast cancer samples .

Tablel. Percentage of ISH detection of HPV type 6 DNA
among study group.

State of ISH Comparison of

N( ignifi
Group No. (%) Significance
Positive ~ Negative p-value Significance
Breast cancer 34 28(82.4) 6(17.6)
0.001 significant
Fibroadenoma (p<0.01)
of breast 20 8(40) 12(60)

Table2. Percentage of ISH detection of HPV type 11 DNA
among study group.

State of ISH Comparison of
N(%) Significance
Group No.
Positive  Negative p-value Significance

Breast cancer 34 30(88.2) 4(11.8)
0.002 Significant
Fibroadenoma (p<0.01)
of breast 20 10(50) 10(50)
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(b)

Fig.1 Infiltrative ductal carcinoma of breast showing positive ISH reaction for HPV type 6 (a) and HPV type 11 (b) using
BCIP/NBT substrate/chromogen and counter stained by Hematoxyline (40x) .

()

HPV type 11 was detected in 88.2 % (30 out of 34) of the breast
cancer samples. Statistical analysis demonstrated significant
differences in HPV type 6 and HPV type 11-positive ISH
reactions among patients with breast cancer when compared
with fibroadenoma of breast patients (control group). The

(b)

Fig.2 ISH reaction for HPV in fibroadenoma of breast, using BCIP/NBT substrate/chromogen and counter stained by
Hematoxyline (40x) . showing (a) positive ISH reaction ( HPV type 6) (b) Negative ISH reaction with fibroadenoma of
breast.

simultaneous presence of both HPV types (6 +11) was detected
in 70.6 % ( 24 out of 34) of the breast cancer samples.A
significant difference was found on comparing the percentages
of HPV type 6 DNA among the study group (Table 3).
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Table3. Frequency distribution of in situ hybridization for HPV type 6 according to signal score among study group.

ISH score for HPV type 6

Comparison of significance

N(%
Group (%)
Score 0 Score 1 Score 2 Score 3 p-value Significance
Breast cancer 6(17.7) 1(2.9) 7(20.6) 20(58.8) Significant
0.000 (p<0.01)
Fibroadenoma of breast 12(60) 2(10) 6(30) 0(0) ’

Table4. Frequency distribution of in situ hybridization for HPV type 11 according to signal score among study group .

ISH score for HPV type 11

Comparison of significance

N(
Group *)
Score 0 Score 1 Score 2 Score 3 p-value Significance
Breast cancer 4(11.8) 3(8.8) 7(20.6) 20(58.8) Significant
0.000 (p<0.01)
Fibroadenoma of breast 10(50) 4(20) 6(30) 0(0) )

HPV type 6 DNA high percentage was detected in 58.8 %
(20 out of 34) of breast cancer patients in high score (score
3) while in Fibroadenoma of breast group 60% (6 out of 10)
were negative . As in HPV type 6 a significant difference was
found on comparing HPV type 11 DNA among the study group
according to score (Table 4).

High percentage of HPV type 11 DNA among breast cancer
patients was found in high score 58.8% (20 out of 34 ) and
for Fibroadenoma of breast group 50% (5 out of 10 ) were
negative , 20% ( 2 out of 10 ) were in low score (score 1) and
30% (3 out of 10) were in moderate score (score 2) .

Discussion:

The results of our study showed that a significant differences
in HPV type 6 and HPV type 11—positive ISH reactions among
patients with breast cancer when compared with fibroadenoma
of breast patients (control group). Significant differences were
found on comparing HPV type 6 and HPV type 11 results
according to score among study group. The controversial
presence of HPV in breast cancer tissues have been evaluated
by many studies. The prevalence of HPV in breast cancer
tissue in a group of Iraqi patients is in consistent with previous
publications reporting the presence of HPV in breast cancer
in Iraq and world-wide (11-17). The differences in published
studies concerning the types of HPV may be attributed to
numbers of samples tested, methodological differences or the
demographics of the samples tested. In contrast, several other
studies failed to demonstrate HPV sequences in tumors of the

breast (18-20). It is unclear whether these data truly represent
the in vivo situation. It is well accepted that cancers of different
human organ sites, other than cervical cancer harbor HPV-
DNA (21). The development of malignant tumors generally
occurs after long latency periods during which additional
cellular modifications happen within the infected cell (21). In
HPV-associated carcinomas two viral oncoproteins, E6 and E7,
are consistently expressed which contribute to tumor initiation
and also play substantial role in malignant progression through
the induction of genomic instability and other mechanisms
(22). The E6 and E7 genes of the most prevalent high-risk
HPV types, HPV 16 and HPV 18, modulate cellular pathways,
thereby regulating proliferation and cell survival (20). In
contrast, the E6 and E7 proteins of the low-risk types, HPV 6
and HPV 11, do not effect these cellular pathways in the same
manner, although they have occasionally been demonstrated in
premalignant and malignant tumors (23). Additional cofactors
are probably needed to modulate cellular proteins so as to
immortalize and transform the infected cells (23). However,
preliminary data indicate that several molecular pathways are
probably followed depending on the HPV type involved (24).
The data demonstrate the occurrence of HPV type 6 and 11
DNA in high percentage, 82.4% and 88.2% respectively in
breast cancer tissues. We detected the simultaneous presence
of both HPV types (6 +11) in 70.6 %( 24 out of 34) of the
breast cancer samples.
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Conclusion:

The presence of human papillomavirus DNA in most breast
carcinoma samples merits further investigation and larger
numbers of cases need to be analyzed in order to establish the
exact role of this virus in the pathogenesis of breast cancer.
Furthermore, another confirmatory assay should be appliced on
the same sample to confirm the results such as using polymerase
chain reaction (PCR) technique or immunohistochemistry.
Identifying the presence of human papillomavirus might aid
early diagnosis, prevention and perhaps therapy.
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