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Abstract 

Background: It is well known that breast cancer is the most terrifying cancer among females, 

and it is the commonest malignancy and the second leading cause of death in women. Recent 

studies suggested the association of viral infections (Epstein Barr virus and mouse mammary 

tumor virus) with breast cancer. Human papilloma virus DNA sequences have also been detected 

in breast cancer tissues, together with other neoplasms including anogenital, skin, and cervical-

uterine carcinomas.                                                                                                                                   

Objective: To perform molecular detection of human papilloma virus (genotypes 16 and 18) in 

breast carcinoma in Sudan.  
Materials and methods: A total of 50 breast cancer specimens collected from female 

patients diagnosed histopathologically as having breast cancer in different regions in Sudan. In 

addition,10 specimens of benign breast tumours were collected from female patients diagnosed 

histopathologically as having benign breast tumours and used as a control group. The tissues of 

all specimens were preserved in formalin-fixed paraffin embedded blocks. PCR analysis was 

performed to extract the DNA from these specimens using the primers of the two high-risk 

human papilloma virus (genotypes 16 and 18). 

Results: The mean age incidence of patients enrolled in this study was 45.5 years. Human 

papilloma virus (HPV) breast cancer cases genotypes16 and 18 amplicons were demonstrated in 

two out of 50 (4%) breast cancer specimens. All benign breast specimens were found negative 

for HPV genotypes 16 and 18. 

Conclusion: In Sudan, two of high risk human papilloma virus genotypes (16 and 18 amplicons) 

were detected among breast cancer female patients.  
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Introduction 
 

Breast cancer is the most common non skin malignancy in women. The breast cancer incidence  
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increases with age. This cancer had raised the concern that there is an unidentified environmental 

cause for this tumour. Breast cancer is a relatively slow growing tumor and it was the most 

frequently diagnosed malignancy among women in different populations. Research into its 

etiology has focused primarily on reproductive and other factors affecting the circulating sex 

hormones, and on genetic susceptibility. Hormones, as identified risk factors are thought to 

explain only about half of all breast cancer incidences. Thus researches are motivated to consider 

other routes of disease pathogenesis1  (2).                                                                                                                 

However, as in all cancers, the exact cause of breast cancer remains unknown. DNA 

identification of HPV in breast cancer ranges from 0-86% of cases. The mechanism by which the 

virus reaches the breast has not been clearly identified. The oncogenic characteristics of HPV 

associated breast cancer are very similar to HPV associated cervical cancer, particularly putative 

koilocytes are present in some HPV associated breast cancer. The immortalization of normal 

breast epithelial cells by the HPV (genotypes 16 and 18) has been used to study the functions of 

the viral early genes E6 and E7 in different cellular pathways2 (7). 
 
 

 

 
 

 
 

Materials and methods   
 

 

 

This study was conducted during the period from January to August 2019. A total of 50 breast 

cancer specimens collected from female patients diagnosed histopathologically as having breast 

cancer in different regions in Sudan. In addition,10 specimens of benign breast tumours were 

collected from female patients diagnosed histopathologically as having benign breast tumours 

and used as a control group. The tissues of all specimens were preserved in formalin-fixed 

paraffin embedded blocks. Fresh tumour tissue was preserved in normal saline and stored at -20 

°C. The 10 benign control breast tumours were collected from female patients with breast 

tumours due to fibrocystic disease, breast fibroadenoma, and breast ductectesia. All specimens 

were collected by either excision biopsy (lumpectomy) or mastectomy. The specimens were 

collected from female patients attending Omdurman Teaching Hospital (Sudan).               

Deparaffinization: Specimens were deparaffinized using xylene and ethanol (Merk, Germany). 

Initially, all specimens were placed in micro-tubes, xylene was added, and tubes were kept at    

45°C for 15 minutes. Then tubes were centrifuged at 14,000 rpm. This process was repeated 

once, the supernatant was decanted, and 1 ml absolute ethanol was added to the deposit and kept 

at room temperature for 10 minutes. Again the tubes were centrifuged at 14,000 rpm for one 

minute. After casting off the supernatant, 1ml of 70% ethanol was added and the last step was 

repeated. Again the supernatant was discarded and the micro-tubes were incubated at 65°C for 

five minutes, and the sediments were used for DNA extraction.                                                                         

DNA was extracted from the deparaffinized tissue using guanidine chloride according to 

Blackwell Laboratory (Cambridge, UK) technique. Samples were subjected to the lysis  solution 

containing 400 mM NaCl, 6 mM guanidine chloride, and 300 μl 7.5% ammonium acetate. The 

solution was heated at 98°C for 20 minutes in a water bath. After cooling,10 μl proteinase K was 

added and incubated overnight at 56°C. On day two, heating was repeated by incubating the 

samples at 98°C for 5 minutes in a water bath. On cooling 10 μl proteinase K were added, briefly 

vortexed, and then incubated at 56°C overnight. During incubation, samples were shaked at 

intervals for 30 minutes. Chloroform was then added, samples were centrifuged, the supernatant  
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was collected, DNA was precipitated by ethanol, and dissolved in 100 μl TE storage buffer. The 

purity and quality of the extracted DNA was analyzed by absorbance method at 260 nm and 280             
nm wavelengths using a spectrophotometer (Nano Drop-1000, Thermo Fisher Scientific, and 

Wilmington, USA)3 (29).                                                                                                                                              

The extracted DNA was amplified in a total volume of 20 μl PCR mixture containing 1μl of each 

primer (Table 1); and 13μl sterile distilled water. Samples were amplified for 30 cycles, 

consisting of denaturation at 94°C for 1 minute, annealing at 60° C for 1 minute, and extension at 

72°C for 1 minute. The condition included 5 minutes of initial denaturation at 94°C and final 

extension at 72°C for 10 minutes.                                                                                                                         

Table (1): Primers and sequencing nucleotides used in the study 

 HPV Type Primers  PCR fragment size (bp) 

16 F. 5′-TGAGCAATTAAATGACAGCTCAGAG-3′ 212 

  R. 5′-TGAGAACAGATGGGGCACACAAT-3′  

18 F. 5′-GACCTTCTATGTCACGAGCAATTA-3′ 236 
 

Agarose gel electrophoresis: 10 μL of amplified product was analyzed by gel electrophoresis in 

2% agarose stained with 0.15% ethidium bromide and visualized by UV gel documentation 

system (INGeNiuse Germany).                                                                                                                 
Cervical scrapings from 43 patients (12 with chronic cervicitis, 13 with dysplasia, 11 with carcinoma-in-

situ and 7 with invasive carcinoma) were examined by the polymerase chain reaction (PCR), to detect the 

amplified E7 gene of the HPV types 16 and 18 DNA sequence. HPV types 16 and/or 18 DNA were 

detected in 25 of 43 cases by the PCR (type 16 in 16, type 18 in 8, and both types 16 and 18 in 1). In 

comparison with the results for histological grades, the positive rate significantly increased as the grade of 

cervical dysplasia became higher. All cases were also examined with a HPV detection kit (Vira Pap) 

which contains 32P-labeled mixed RNA probes complimentary to HPV types 6, 11, 16, 18, 31, 33, 35 

DNA. Six of 18 cases in which HPV DNA were not detected by the Vira Pap were positive for HPV types 

16 and/or 18, so that the PCR was a highly sensitive method compared to the Vira Pap.                                                                                                              

The PCR has some advantages:                                                                                                                                                               

1. It requires only a small amount of specimens                                                                                                                 

2. Paraffin-embedded sections can also be used.                                                                                                           

The PCR is a useful method to retrospective investigation of HPV infection4 (30).                                                  

Statistical analysis: This was carried out using Pearson's Chi-square analysis and cross 

tabulation to assess the significant difference, using the computer program Microsoft excel 2003 

and SPSS version, 10. In this statistical analysis, a p value ˂ 0.05 was considered significant5 (16).  

Results 
 

As shown in Table (2), the positive HPV genotypes (16 and 18) were prevalent among female 

patients aged 15-40 years. No positive HPV genotypes were detected among female patients 

aged more than 40 years. The correlation of positive HPV genotype (16) with positive HPV 

genotype (18) was statistically insignificant (p = 0.483).                                                                
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Table (2): Frequency rate of HPV genotypes (16 and 18) in breast cancer patients 
 

 

 

Age group 
Virus Type 

 

Total 
Positive Genotype 16 Positive Genotype 18 

15-27 years 1 (8.3%) 1 (8.3%) 12 (24.0%) 

28-40 years 1 (5.3%) 1 (5.3%) 19 (38.0%) 

˃ 40 years 0 (0.0%) 0 (0.0%) 19 (330%) 

Total 2 (4.0%) 2 (4.0%) 50 (100%) 

p - value                                  0.483 

Discussion                                                                                                                                                 

In Sudan, breast cancer is considered the most common type of malignancy among women 

accounting for about one third of the registered female cancers statistics. This could be attributed 

to hereditary, environmental, and life style factors. Most of Sudanese patients are diagnosed in 

younger age groups at the late stages of the disease with high aggressive tumor presentation.                 

In this study, 2 (4%) of each HPV genotypes (16 and 18) were detected. No benign breast 

tumour was found among all female cases investigated. This is finding was similar to the finding 

of Yingyan (2000)6 -23 who reported a 4% prevalence rate of HPV in China.                                            

However, it is slightly lower than the finding of Francisco and his colleagues7 - 19 in Chile who 

reported that HPV genotype 16 was detected in 4 out of  46 cases (8.7%) among breast cancer 

specimens.                                                                                                                                                                    

Also, Al Mansour and his co-workers (2012)8 - 20 in Iraq had reported that 16.9% of their patients 

(10 out of 59) were found HPV positive.                                                                                                                  

Kan and his co-authors (2005)9 -25 speculated that HPV may be transmitted by hand from the 

female perineum to the breast.                                                                                                                                

In Chinese women, HPV genotype 33 was detected by Yingyan and his colleagues10 -23 among 

45 patients of breast cancer tissues.                                                                                                                     

The HPV genotypes detected by Candy and his co-authors (2013)11 -28 were 22 cases (33%) of 

the genotype 16, 21 cases (31%) of the genotype 18, 14 cases (21%) of the genotype 33, and 10 

cases (15%) of the genotype 31.                                                                                                                            

No evidence of HPV DNA sequences was detected in invasive breast carcinoma. The 

discrepancies in the findings of the above-mentioned studies were probably related to the 

geographic differences, demographic characteristics of the population investigated, the 

genotypes and stages of the cancer tumour involved, the method of detection, or "the hit and run 

phenomenon". These factors may indicate the importance of continuous research on this topic 

especially in Sudan where the incidence rate of breast cancer is increasing.                                         

Conclusion: In Sudan, two of high risk human papilloma virus genotypes (16 and 18 amplicons) 

were detected among breast cancer female patients.                                                                            
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