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 Background: Infectious agents have been considered  as one of the etiologic factors 
that cause  human progression malignancies that based on the good diagnosis and well 

role of human papillomavirus (HPV) in the skin or mucosal epithelial cells like: 

cervical, anogenital and oropharyngeal carcinogenesis. Objective: This study aims to 
determine the relationship between (HPV) 18 E6 gene expression and colorectal cancer 

(CRC) by using Immune Histochemistry technique (IHC). Results: The results of this 
study show that there were a correlations between patients with adenocarcinoma  

positive HPV18 E6 infection  (43.7%) from patients with adenocarcinoma non virus, 

with significant differences ( P<0.01 ) ( p= 0.004 ) clear with high percent in age (41-
60)  (51.6%). And (33.3%) of positive samples related with adjacent normal area tissues 

infected with virus  were found. So as a correlation was found between HPV18 E6 

expression and tumor tissue locations, explained by 4/31 in colon, 6/31 in sigmoid, 
14/31 in rectum, 1/31 in rectal sigmoid, 5/31in rectal polyp and 1/31 multipolyposis 

with a percentage 12.9%, 19.3%, 45.2%, 3.2%, 16.1%, 3.2% respectively, clear by high 

percentage in rectum. And a correlation intensity scores, revealed by score 1:  (71.1%), 
score 2: (16.1%), score 3: (12.9) respectively Conclusion: Our results suggest that 

colorectal HPV18 E6 infection is common in patients with CRC, and  may play a role 

in development of colorectal carcinogenesis. 
 

 
© 2014 AENSI Publisher All rights reserved. 
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INTRODUCTION 

 

BY; the organization of the global cancer, the total ratio of the infection that leads to malignancies 

estimated  for 17.8% of cases (Parkin, 2006). Example of that (CRC) which is represent the third most common 

incident cancer worldwide. It represents the cause of morbidity and mortality among both genus as mentioned 

by World health organization. The worldwide burden of cancer postulated that 14 million new cases per year, 

Globally, the most common cancers diagnosed of large bowel (1.4 million, 9.7%) as mentioned by International 

agency for research on cancer, 2014 (Stewart and wild, 2014). 

Human  Papilloma Virus  is one of the most common family of the viruses in the world. Properties of the 

viruse are a genus of encapsulated, double stranded DNA-based viruses from the Papovirus (Papillomavirus and 

Polyoamavirus) family, with virions  cancerweb.ncl.ac.uk. The genome (HPV) is mainly composed of three 

regions; control region upstream (non-coding region), the early region, and the late region arhp.org . The first 

one contains transcriptional and replication regulatory parts. The early region contains 6 different genes that it 

uses to setup and survive of the virus. These genes responsible for replication, transcriptional regulation and 

integrate into the host cellular genome and induce the host cells to be transformed. So it belongs to virus 

oncogene. The late genes are the genes of greatest genetic conservation. There exist 2 late genes: Ll and L2 that 

are required for the encapsidation of the viral genome. (Kessiset al., 1996, Gillison et al., 2000 and Burd, 2003).   

Papilloma viruses infect cutaneous and mucosal epithelial tissues. These include surfaces of the skin, lining 

of the mouth, tongue, throat, tonsils, vagina, penis, cervix, and anus. (HPV) is also considered the world's most 

common sexually transmitted infection. A group of about 30-40 HPV's infect the anogenital region these types 

are known to infect genital epitheloid layer cells, (Schiffman and Kjaer, 2003), (arhp.org.), ( Tommasino and 

Crawford, 1995) and (Eileen, 2003). Different types of (HPV) diagnosed but not all types are carcinogenesis.  

Types related (HPV) 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and 82 are classified as “high-risk” 

oncogenic infections. Types 16 and 18 are the most common types found in cervical cancer and colorectal 
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cancer so as other cancer types like breast and lung cancers. Other types of HPV, such as low-risk or non-

oncogenic HPV6 and HPV11, may work as transformation factor of benign tumor to malignancy like anogenital 

cancer. (Wiley D & Masongsong, 2006), (Munoz et al., 2003), (Vlado et al., 2013), (Sohrab et al., 2005), (Jian 

Cheng et al. 2013).   

The virus infection causes benign and sometimes malignant neoplasms, the most common sexually 

transmitted disease among sexually active individuals . Studies suggest (HPV) may be involved in the malignant 

transformation. low-risk papilloma virus infection outcomes are asymptomatic clearance or cutaneous 

papillomas . These do not harm the patient and High-risk HPV infection may also produce papillomas; however, 

they are fundamentally different from low-risk HPV's via their association with cancer and its important 

etiological factors in the development of cancer.  (Koutsky, 1997), (D’Souza et al.,  2007), (Steenbergen et al., 

2005), (zur Hausen, 2002).  

The factors that give the viral oncogenic properties result from the presence of viral oncoproteins E6 and E7 

genes, which action consist of disruption  of cellular cycle in the infected cell and the ability of the virus DNA 

to integrate with cellular genome resulting in the genome unstable and uncontrolled mitosis division (Chow et al 

2010). Many studies have demonstrated that high-risk HPVs may be important risk factors in human cancers;  

such as with (CRC) (Damin et al., 2007), association with head and neck cancers (Venuti  et al., 2004),  

oropharyngeal, esophageal and  breast cancers (Damin et al., 2004) as mention above. In addition to that, the 

presence of high-risk HPV can be serves as a prognostic factor in early-stage cervical, head/neck, and (CRC), 

they have been associated with vascular invasion, lymph node metastases and tumor size. The entire 

papovavirus group is that infection can be cleared or contained by a healthy immune response. Thus, HPV s 

must go to extraordinary lengths to hide from immune surveillance. In doing so, the host may be vulnerable to 

repeat infections a fundamental requirement in the development of HPV associated cancers (Begum et al., 

2003), (Varnai et al., 2006), (Jian Cheng, 2012).  

 

MATERIAL AND  METHODS 

 

Patients and Samples: 

Seventy one of paraffin embedded tissue tumor blocks  cases of patients suffered with colorectal cancer 

male/female, were collected from the department of the archives of histopathology of Teaching Laboratories 

related to the Management of Medical City in Baghdad center of Iraq. formalin-fixed paraffin-embedded tissue 

blocks containing the highest density of malignant cells were chosen for each case. All the patients had not been 

treated with chemotherapy, radiation therapy and immunotherapy. (12) individuals as healthy control with no 

malignant and HPV negative were collected as comparative group. Patients visitors related with different 

governorates of Iraqi population. The age of the patients were ranged between (7-80) year. While the control 

group was collected from patients whom underwent colonoscopy as a biopsies. And (12) blocks samples were 

selected from both the tumors and the region adjacent normal mucosa (10 cm away from the tumor border) from 

the same patients whom suffered with CRC cancer and underwent to the check of the virus. Paraffin block 

samples were micro dissected using H&E-stained sections through Bancroft source  (Bancroft and Steven, 

1982). Tissue sections from all the patients were reviewed by tow pathologists, and the diagnoses of all the 

samples were reconfirmed histological. 

 

Immunohistochemistry (IHC) method: 

Immunohistochemistry was performed on (4μm) sections (Mrudula and Suhasini, 2010). By used of Mous 

anti-Papilloma Virus, Human Type 18 E6 (HPV) gene expression, USBIOLOGICAL company cat. no.  P3105-

23 revised by A. Lavioe. And approved by E. Bradford. That were subsequently stained using the 

Immunohistochemistry Detection Kit, Mouse IgG, US BioAssay  ™ as protocol preparation slides as follow; 

1-  Sections were deparaffinized in toluene by immersed the slides with paraffinized tissue sections in jars 

contennt xylin , Through three steps ; a- 30 min in oven at (60 ċ)  b- 10 min with two steps at RT. 

2-  Rehydrated through graded serial dilutions of alcohol 100% (1), 100% (1), 95%, 90%, 80%, 70% for 5 

min each respectively. 

3-  ncubated in distill water and washed by phosphate-buffered saline pH(7.4). 

4-  then immersed in o.3% H2O2 and washed by phosphate-buffered saline (pH 7.4), the buffer that was 

used for all subsequent washes. 

5-  Tissue sections were incubated with 1% normal serum and a mouse monoclonal antibody against 

(Mouse anti –Papilloma Virus, Type 18 E6 gene expression Bio Assay) optimized ( 1:100) was performed for 

(1hr to overnight) at room temperature. 

6-  The HPV18 E6 antibody was visualized with the anti-Mouse IgG (Biotin) for 30 minutes technique 

(US Biological kit). Sites of binding were detected using stained with 0.02% 3, 3' diaminobenzidine (DAB+)  

tetra hydrochloride as chromogen according to the manufacturer's instructions.  
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7- The sections were counterstained with haematoxylin, dehydrated, cleared and mounted. We examined 

HPV18 E6 containing CRC specimens as a positive control, and used (12) colon scope biopsy blocks from 

healthy patients as the negative control. The negative control where the diluents without primary antibody were 

applied. HPV18 E6 oncoprotein were expressed in tumor mucosal cells, which is consistent with DNA 

expression oncoprotein shown in the nuclear and peri-nuclear of cancer cells.  

8- Brown staining of the nucleus and perinucleus indicated positivity for HPV 18 E6 expression 

oncoprotein.  

 

Scoring calculator: 

Immunohistochemistry was given percentage scores, based on intensity of positive staining and number of 

cells staining, respectively. A scale of 0-3 was used to measure relative intensity with 0 corresponding to no 

detectable IHC reaction and 1, 2 and 3 equivalents to low, moderate and high, respectively. Positive cells were 

counted in 10 different fields for each samples and the average of positive cells of the ten fields was determined 

assigning cases to one of the 3 following categories: Score 1: (1-25%),  2. Score 2: (26-50%),  3. Score 3: (> 

50%) (Jian Cheng et al., 2012), (Raluca et al., 2012),( Begum et al., 2013), (Selvam, 2011) and (Zlobec et al., 

2006). Quantification of HPV proteins expression were evaluated under light microscopy at 10 X, 40X, and 

100X. The counting of positive cells was performed at 100X.  

 

Statistical analysis: 

All data were analyzed using Statistical Package software (SPSS 11.0). Chi-square analysis was conducted. 

If (p<0.05 & 0.01) it is a statistical significance. 

 

Results: 

In order to determine the role of high-risk HPV infections in human CRC in the Iraqis population, we 

investigated the presence of high-risk HPV types 18 E6 expression (oncoprotien) in a cohort of  CRC samples 

male/female (33/38) by using IHC analysis, with no significant differences between infected and non in gender 

studied groups P>0.05) P= 0.081 as mentioned in (table -1), with significant age of studied groups (P< 0.05)  P= 

0.027. 

 
Table 1: Distribution of patients with CRC infected and  non infected with HPV18 E6 and healthy control group according to their age and 

gender. 
Parameters 
 

Studied groups Chi-square 
X2  

Healthy control Positive HPV – 
Patients 

Negative HPV - 
Patients 

 

Age groups/ 

Year 

<20 0 (0%) 1 (3.2%) 3 (7.5%)  

P=0.027 

S 
(P<0.05) 

20 - 40 0 (0%) 3 (9.7%) 14 (35%) 

41 - 60 5 (41.7%) 16 (51.6%) 12 (30%) 

61 - 80 7 (58.3%) 11 (35.5%) 11 (27.5%) 

Total 12 (100%) 31 (100%) 40 (100%) 

 

Gender 

Male 7 (58.3%) 10 (32.3%) 23 (57.5%) P=0.081 

NS 

(P>0.05) 
Female 5 (41.7%) 21 (67.7%) 17 (42.5%) 

Total 12 (100%) 31 (100%) 40 (100%) 

 

Our study revealed that 31 (43.7%) out of (71) samples are HPV expression positive and (56.3%) of these 

specimens were not infected with mentioned type of  HPV marker, by higher infection in female (67.7%) than 

male (32.3%). The study explained that HPV18 E6 gene expression was higher significant degree between 

normal mucosa (healthy control), and positive HPV (CRC) (p< 0.01)  p= 0.004, as expressed by (table - 2). 

  
Table 2: The percent distribution of patients with CRC among studied groups 

Parameters 

 

Studied groups Chi-square 

X2  
Healthy control Patients 

HPV test Positive 0 (0%) 31 (43.7%) P=0.004 

S 
(P<0.01) 

Negative 12 (100%) 40 (56.3%) 

Total 12 (100%) 71 (100.0%) 

 

A correlation was found between HPV18 E6 gene expressions and scoring system that’s can been explained 

in (table - 3), with high significant through score 1 (71%), score 2 (16.1%), and score 3 (12.9%) among all 

positive samples. (p< 0.01) p= 0.00. So as with high significantly through intensity degree seen by weak 3.2%, 

moderate (48.4%), and strongly (48.4%).  
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Table 3: Frequency distribution of Immunohistochemistry results of HPV18 E6  protein according to the infected scoring and intensity in 

studied groups. 

Parameters 
 

Studied groups Chi-square 
X2  

Healthy control Positive HPV - 
Patients 

Negative HPV 
- Patients 

 

 

HPV Score 

0 12 (100%) 0 (0%) 40 (100%)  

P=0.00 

S 
(P<0.01) 

1 0 (0%) 22 (71%) 0 (0%) 

2 0 (0%) 5 (16.1%) 0 (0%) 

3 0 (0%) 4 (12.9%) 0 (0%) 

Total 12 (100%) 31 (100%) 40 (100%) 

HPV Intensity 

score significance 

 
 

Negative 12 (100%) 0 (0%) 40 (100%)  

P=0.00 

S 
(P<0.01) 

Weak 0 (0%) 1 (3.2%) 0 (0%) 

Moderately 0 (0%) 15 (48.4%) 0 (0%) 

Strongly 0 (0%) 15 (48.4%) 0 (0%) 

Total 12 (100%) 31 (100%) 40 (100%) 

 

      And a correlation was found between HPV18 E6 protein expression and tumor locations, represent with 

(12.9 %) in the colon carcinoma and (45.2%) in the rectum, firstly with high percent compared with other local 

tissues, secondly sigmoid (19.4%), after that rectal polyp (16.1%), rectal sigmoid, and multi polyp (16.1%) 

carcinoma with non significant, (P> 0.05) P= 0.168 as detected in (Table - 4). Higher HPV18 E6 gene 

expression was associated with (Table - 4) among defect tissues and this correlation explained by normal tissues 

and adinocarcinom positive tissues with virus, in (p<0.01) p = 0.00. 

 
Table 4: The Correlation of HPV18 E6 Infection with CRC Local tissues, Cancer Typing, and Neighboring tissues. 

Parameters 

 

Studied groups Chi-square 

X2  
Healthy control Positive HPV - 

Patients 

Negative HPV - 

Patients 

 
 

Local tissue 

 
 

 

Colon 0 (0%) 4 (12.9%) 8 (20%)  
P=0.168 

 

NS 
(P>0.05) 

Rectum 12 (100%) 14 (45.2%) 17 (42.5%) 

Multi-polyp 0 (0%) 1 (3.2%) 1 (2.5%) 

Rectal polyp 0 (0%) 5 (16.1%) 5 (12.5%) 

Sigmoid 0 (0%) 6 (19.4%) 7 (17.5%) 

Recto sigmoid 0 (0%) 1 (3.2%) 2 (5%) 

Total 12 (100%) 31 (100%) 40 (100%) 

Defect tissue 
 

Normal 12 (100%) 0 (0%) 0 (0%) P=0.00 
S 

(P<0.01) 
Adinocarcino -ma 0 (0%) 31 (100%) 40 (100%) 

Total 12 (100%) 31 (100%) 40 (100%) 

HPV-Normal 

adjacent tissue 

Negative 0 (0%) 4 (66.7%) 6  (100%) P=0.121 

NS 

(P>0.05) 
Positive 0 (0%) 2 (33.3%) 0 (0%) 

Total 0 (0%) 6  (100%) 6  (100%) 

 

Two cases of 12 samples (33.3%), a correlation was found that’s contained HPV in both tumor and tumor-

adjacent tissues of the noncancerous neighboring tissues from the rectum area, whereas (10) represent negative 

(HPV). Aged of the positive cases were small girl (7) year and older male (60) year as mentioned in (table -4).  

 

Discussion: 

In the our current study the relationship between human papillomavirus (HPV) infection and the occurrence 

of development cancer has been a focus in recent years. It represents the first study on the presence of high-risk 

HPV and their association in CRC in Iraqis population with reasonable results. Many researchers  announced 

that certain types of (HPV) is related to specific globally area specially 16 and 18 (Akil et al., 2008). With 

previous studies on CRC have reported that mention high risk HPV types are the most frequent in the United 

States, and some parts in south America, Europe and Asian (Lee et al., 2001), (Orlando et al., 2009), (Salepciet 

al., 2009), (Wong et al., 2010), (Pérez et al., 2010). And the variability of high risk HPV in human CRC tissues 

from (44% - 91%) as mentioned by many studies (Lina et al., 2012). 

The results of the different studies showed that HPV genome can induce and cause colorectal tumors and 

one of the etiological of malignant diseases (Kirgan et al., 1990), (McGregor et al., 1993), (Audeau et al., 2002) 

and (Andrea et al., 2011), but the results are controversial in different studies. Although various methods were 

used by different researchers to study the correlation between HPVs and the development of colorectal 

carcinoma, but in our study permanent tissues of  patients were tested with HPV18 E6 oncoprotien  by IHC 

technique. The mean age of the positive group was (53.55) with high percentage (51.6%) in the middle age (41- 

60), as explained by anova test (table - 5) and (table -1) respectively. 
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Table 5: Explain the results of Anova test  in patients groups and healthy. 

Age / year 
 

N Mean 
Std. 
Deviation 

Std. Error ANOVA test LSD test 

Healthy control (A) 12 29.50 9.415 2.718 

P=0.00 
S 

(P<0.01) 

 

Positive HPV - 

Patients (B) 
31 53.55 14.960 2.687 A Vs B 0.00   S 

Negative HPV - 

Patients (C) 
40 55.98 15.588 2.465 A Vs C 0.00   S 

Total 83    B Vs C 0.491  NS 

       

 The study concluded samples represented the region adjacent normal mucosa  selected from the same 

patients whom diagnosed with colorectal cancer, that’s mean the virus have a roll in etiological cancer in CRC.  

Results of our study demonstrated that high of HPV oncoprotien was found in a staggering with a positive rate 

(31/71) with a percentage (43.7%), in a patients diagnosed with cancer. A relative broad spectrum of HPV 

protein expression was found, in female (67.7%) (figure-1), with negative HPV that corresponding with a 

healthy control. And these results compatible with many previous studies by (Damin et al., 2007), (Miąsko et 

al., 2012), (Frisch et al., 2007), and  (Vanessa et al., 2010). So these results suggest that HPV infection may be 

the etiologist of colorectal cancer, That explain with  more clarity in Figure -1 (A, B, C, D). HPV18 E6 

oncoprotein were expressed in the nuclear and perinuclear of both tumor and normal mucosal cells (dense 

brown precipitates) explained by (figure -1B). 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Immunohistochemical analysis of HPV 18 E6 gene expression in colorectal carcinoma explain negative, 

strong, moderate and weak infection as in (A, B, C and D). 

 

(A) Negative infection of HPV18,  in cancer 

cells.  with a strong intensity in tumor cells 

 

(B):   Strong  positive  HPV18 infection in 

nuclear and perinuclear cancer cells ( Brown 

staining).  with a strong intensity in tumor 

cells. 

 

(C)  Moderate  positive  HPV18 infection in 

tumor cell, with a strong intensity in tumor 

cells.(40x) 
 

(D) Weak positive HPV18 infection in 

cancer cells. with a strong   tensity in tumor 

cells.(10x) 
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In our study we found that the  most common localization of colorectal cancer in the study group was the 

rectum (45.2% of cases). The second most frequent localization was sigmoid (19.4%) and colon region (12.9%). 

as noted by previous researchers (Frisch et al., 1997) and (Vanessa et al., 2010). Cheng found that there was no 

relation between HPV infection and the locations of colorectal carcinoma by PCR. While Weinberger’s study 

indicated that the closer to anus the higher rate of HPV infection . We found that the positive rate of HPV18 E6 

was much higher in the group of rectal cancer so that we believed the reason for this distribution was related to 

sex activation, which induced retrograde infection from the perineum to the lower gastrointestinal tract. Thus, 

chances of contamination of HPVs in the sites of rectum and sigmoid were much more than that in colon . This 

may be suggest that this infection might not be a result of direct spread from anogenital sites (Cheng  et al., 

1995), (Weinberger et al., 2004) and (Abramowitz et al., 2011).  

In our current study we selected of HPV E6 that explained Immunologically mechanism and discussed by 

many researchers; through the etiological of HPV in cancer, and by a fundamental alterations in cell cycle 

maintenance that result in uncontrolled cellular proliferation. Mutations mainly occur in proto-oncogenes or 

tumor suppressor genes (such as pRb and p53) ultimately promoting tumor growth. During high-risk HPV 

infection E6 and E7 function to simultaneously disable p53 and pRb, respectively, leading to uncontrolled 

cellular proliferation and accumulated DNA damage (Burd, 2003). E6 promotes degradation of p53 while E7 

sequesters pRb by efficient binding to an Lx CxE sequence on pRb (Sdek et al., 2006). The two together of E6 

and E7 are expressed from bicistronic mRNA initiated at the viral early promoter (p97) (Al Moustafa et al., 

2004). So the E6 functions complemented the role of E7. And E6 can also associate with other pro-apoptotic 

proteins such as Bak (Thomas and Banks, 1998) and Bax (Li  and Dou 2000). 

E6 has also been shown to stimulate cell proliferation independently of  E7 through its C-terminal PDZ-

ligand domain (Thomas et al., 2002). E6-PDZ binding is sufficient to mediate suprabasal cell proliferation and 

may contribute to the development of metastatic tumours by disrupting normal cell adhesion. Recent with a fact 

studies have indicated a deregulation in cyclin D 1 as well as cdk4/6 in oral epithelial cells  (Sdek et al., 2006)  

resulting from high-risk HPV infection. Furthermore, Al Moustafa et. al. have confirmed that cyclin D 1 is 

essential for neoplastic transformation induced by E6 and E7 cooperation in normal cells  (Al Moustafa et al., 

2004). These data suggest that D type cyclins are important downstream mediators of the cellular transformation 

induced by high risk  HPV oncoprotien E6 and E7(Yasmeen  et al., 2007). However, we firmly believe that 

further studies are required to elucidate the presence and pathogenesis role of high-risk HPV in human CRC 

cancer. 

 

Conclusion: 

 Our study shows the presence of HPV in more than 40% of colorectal tumor samples. The findings of this 

study correlate with similar results conducted by other research groups. Clarification of the role and extent. 

Although several studies confirmed the relationship between HPV and colorectal cancer, others did not support 

the association. This may have been caused by genetic, geographical, and cultural differences of the patients in 

different studies. 

 

ACKNOWLEDGMENT 

 

      We thank archives of histopathology of Teaching Laboratories related to the Management of Medicine 

City in Baghdad/Iraq , so as a gastrointestinal pathologists for their assistance in detection of slides related for 

the patients; Dr. Addel R. AL-Saadawi director of Immunehistochemistry unit,  Dr.Sahira Hmdan Al zubaidi 

specialist in pathology in Teaching Laboratories and Dr. Maha Mohammad Abd – Ali director of 

Immunhistochmistry unit / Oncology Teaching Hospital. 

 

REFERENCES 

 

Parkin, D.M., 2006. The global health burden of infection-associated cancers in the year 2002. Int J Cancer, 

118(12): 3030-44. 

Stewart, B.W. and C.P. wild., 2014. World Health Organization. The global burden of cancer, In: World 

Cancer Report,  IARC Press, Lyon, London. 

cancerweb.ncl.ac.uk. 

arhp.org. 

Kessis, T.D., D.C. Connolly, L. Hedrick and K.R. Cho, 1996. Expression of HPV16 E6 or E7 increases 

integration of foreign DNA. Oncogene, 13(2): 427-31. 

Gillison, M.L., W.M. Koch, R.B. Capone, M. Spafford, W.H. Westra, L. Wu, M.L. Zahurak, R.W. Daniel, 

M. Viglione, D.E. Symer, K.V. Shah, D. Sidransky, 2000. Evidence for a causal association between human 

papillomavirus and a subset of head and neck cancers. J Nat/ Cancer Inst,  92: 709-720. 

 



23                                                                 Haidar J. Al –Kafaji  et al, 2014 

Advances in Natural and Applied Sciences, 8(13) October 2014, Pages: 17-24 

 

Burd, E.M., 2003. Human papillomavirus and cervical cancer. Clin Microbiol Rev, 16(1): 1-17. 
Schiffman, M., S.K. Kjaer., 2003. Chapter 2: Natural history of anogenital human papillomavirus infection 

and neoplasia. J Natl Cancer Inst Monogr, 31: 14–9.  
Tommasino, M., L. Crawford, 1995.  Human papillomavirus E6 and E7: proteins which deregulate the cell 

cycle. Bioessays, 17(6): 509-518. 
Eileen,  M., 2003. 

 
Human Papillomavirus and Cervical Cancer. Clin Microbiol Rev., 16(1): 1-17. 

Wiley, D. and E. Masongsong, 2006. Human papillomavirus: the burden of infection. Obstet Gynecol Surv, 
61(6 Suppl 1): S3-14. 

Munoz, N., F.X. Bosch, S. de Sanjose, et al., 2003. Epidemiologic classification of human papillomavirus 
types associated with cervical cancer. N Engl J Med., 348(6): 518-527.  

Vlado, A., S. Alexander, E.K. Kent, J.W. Peter, B. Björn, P. Mladjan, A. Itzhak, I. Mina, 2013.  
Significance of Infectious Agents in Colorectal Cancer Development. J Cancer, 4(3): 227-240.  

Sohrab, B., Y. Koji, X. Shu-Yuan, D. Maria., M.P. Joel. and Z. Zhi-Ming, 2005. Colorectal papillomavirus 
infection in colorectal cancer patients. Clin Cancer Res., 11(8): 2862-2867. 

Jian Cheng, J.Z., W. Gang, S. PeiChun, Y. Kang, L. HongGuang, P.Z. Bao, Z.Z. Yuan, 2012. Human 
Papillomavirus 16 E7 DNA and E7 Protein Expression in Chinese Colorectal Carcinoma Patients. Life Science 
Journal, 9(3): 2419-2423.  

Koutsky, L., 1997. Epidemiology of genital human papillomavirus infection. Am J Me, 102(5A) 3-8. 
Souza, D.G., A.R. Kreimer, R. Viscidi, M. Pawlita, C. Fakhry, W.M. Koch, W.H. Westra and M.L. 

Gillison,  2007. Case-control study of human papillomavirus and oropharyngeal cancer. N Engl J Med., 356( 
19): 1944-1956. 

Steenbergen, R.D., J.de Wilde,  S.M. Wilting, A.A.  Brink, P.J. Snijders,  C.J. Meijer, 2005. HPV-mediated 
transformation of the anogenital tract. J Clin Virol,  32(1), S25-33.  

zur Hausen, H., 2002.  Papillomaviruses and cancer: from basic studies to clinical application. Nat Rev 
Cancer, 2: 342–50.  

Chow, L., T. Broken, B. Steinberg, 2010. The natural history of human papillomavirus of the mucosal 
epithelia. APMIS, 118(6-7): 422-49.  

Damin, D.C., M.B. Caetano, M.A. Rosito, G. Schwartsmann, A.S. Damin, A.P. Frazzon, R.D. Ruppenthal,  
C.O. Alexandre, 2007.  Evidence for an association of human papillomavirus infection and colorectal cancer. 
Eur J Surg Oncol., 33(5): 569-74. 

Venuti, A., G. Badaracco, C. Rizzo, B. Mafera, S. Rahimi, M. Vigili, 2004. Presence of HPV inhead and 
neck tumours: high prevalence in tonsillar localization. J Exp Clin Cancer Res., 23(4): 561-566. 

Damin, A.S., K. Rachid, C.G. Zettler, M. Caleffi and C.O.P. Alexandre, 2004.  Evidence for an association 
of human papillomavirus and breast carcinomas. Breast Cancer Res Treal.,  86: 131-137. 

Begum, S., M.L. Gillison, M.A. Ansari-Lari, K. Shah, W.H. Westra, 2003. Detection of human 
papillomavirus in cervciallymph nodes: a highly effective strategy for localizing site oftumor origin. Clin 
Cancer Res.,  9(17): 6469-75. 

Varnai, A.D., M. Bollmann, H. Griefingholt, N. Speich, C. Schmitt, R. Bollmann, D. Decker, 2006. HPV in 
anal squamous cell carcinoma and anal intraepithelial neoplasia (AIN). Impact of HPV analysis of anal lesions 
on diagnosis and prognosis. !nt J Colorectal Dis., 21(2): 135-42. 

Jian Cheng, Z., W. Gang, S. PeiChun, K. Yi, L. HongGuang, P.Z. Bao, Z.Z. Yuan, D. Yi Din, 2012.  
Human Papillomavirus 16 E7 DNA and E7 Protein Expression in Chinese Colorectal Carcinoma Patients. Life 
Sci J., 9(3): 2419-2423.  

Bancroft,  J.D. and A. Steven, 1982. histopathological stains and their diagnostic uses. Book Printed in 
USA.  

Mrudula, S., and K. Suhasini, 2010. Detection of Human Papillomavirus in Cervical Gradings by 
Immunohistochemistry and Typing of HPV 16 and 18 in High-Grades by Polymerase Chain Reaction. J Lab 
Physicians, 2(1): 31-36.  

Raluca et al., 2011.   Immunohistochemical assessment of p16, COX-2 and EGFR in HPV-positive cervical 
squamous intraepithelial lesions Rom J Morphol Embryol., 52(4): 1187-1194. 

Begum, S., M.L. Gillison, M.A. Ansari-Lari, K. Shah and W.H. Westra, 2003. Detection of human 
papillomavirus in cervical lymph nodes: a highly effective strategy for localizing site of tumor origin,” Clinical 
Cancer Research, 9(17): 6469–6475. 

Selvam, T., 2011. Evaluation of human papillomavirus testing for squamous cell carcinoma of the tonsil in 
clinical practice J Clin Pathol., 64: 308-312. 

Zlobec, R.S., P.M. René, C. Carolyn, C. Compton, L. Alessandro and R.J. Jeremy, 2006. Scoring of p53, 
VEGF, Bcl-2 and APAF-1 immunohistochemistry and interobserver reliability in colorectal cancer. Modern 
Pathology, 19: 1236-1242. 

Akil, N., A. Yasmeen, A. Kassab, L. Ghabreau, A.D. Darnel, A.E. Al Moustafa,  2008. High risk human 
papillomavirus infections in breast cancer in Syrian women and their association with Id-1 expression: A tissue 
microarray study. Br J Cancer, 99: 404-7. 



24                                                                 Haidar J. Al –Kafaji  et al, 2014 

Advances in Natural and Applied Sciences, 8(13) October 2014, Pages: 17-24 

 

Wong, A.K., R.C. Chan, N. Aggarwal, M.K. Singh, W.S. Nichols, S. Bose, 2010. Human papillomavirus 
genotypes in anal intraepithelial neoplasia and anal carcinoma as detected in tissue biopsies. Mod Pathol., 23: 
144-50. 

Pérez, L.O., G. Barbisan,  A. Ott ino, H. Pianzola, C.D. Golijow, 2010.  Humanpapillomavirus DNA and 
oncogene alterations in colorectal tumors. Pathol Oncol Res., 16: 461-8. 

Orlando, G., R. Berett, M.M. Fasolo, A. Amendola, S. Bianchi, F. Mazza., et al., 2009. Anal HPV 
genotypes and related displasic lesions in Italian and foreign born high-risk males. Vaccine, 1: A24-9. 

Salepci, T., H. Yazici, F. Dane, E. Topuz, N. Dalay, H. Onat., et al, 2009. Detection of human 
papillomavirus DNA by polymerase chain reaction and southern blot hybridization in colorectal cancer patients. 
J BUON, 14: 495-9. 

Lee, Y.M., S. Y.Leu, H. Chiang, C.P.  Fung, W.T. Liu, 2001. Human papillomavirus type 18 in colorectal 
cancer. J Microbiol Immunol Infec, 34: 87-91. 

Lina, G., D.S. Eric, A. Yasmeen, K. Amal, A. Nizar, A. Al Moustafa, 2012.  High-risk human 
papillomavirus infections in colorectal cancer in the Syrian population and their association with Fascin, Id-1 
and P-cadherin expressions: A tissue microarraystudy. Clinical Cancer Investigation J, 1: 26-30. 

 Kirgan, D., P.Manalo, M. Hall, B. McGregor, 1990. Association of human papillomavirus and colon 
neoplasms. Arch Surg, 125: 862-5.  

Audeau, A., H.W. Han, M.J. Johnston, M.W. Whitehead, F.A. Frizelle, 2002. Does human papilloma virus 
have a role in squamous cell carcinoma of the colon and upper rectum? Eur J Surg Oncol., 28(6): 657-60. 

Andrea, N., H. Burnett, A.N. Polly,  T.M. Margaret, A.G. Denise,  M.M. Margaret, A.W. et al., 2011. No 
Evidence for Human Papillomavirus in the Etiology of Colorectal Polyps. Cancer Epidemiol Biomarkers, 
20(10): 2288-97  

McGregor, B., P. Byrne, D. Kirgan, J. Albright, P. Manalo, M. Hall, 1993. Confirmation of the association 
of human papillomavirus with human colon cancer. Am J Surg, 166: 738-40. 

Damin, D.C., M.B. Caetano, M.A. Rosito, G. Schwartsmann, A.S. Damin, A.P. Frazzon, R.D. Ruppenthal, 
C.O. Alexandre, 2007.  Evidence for an association of human papillomavirus infection and colorectal cancer. 
Eur J Surg Oncol., 33(5): 569-74.  

Miąsko, A., M. Chomczyk, J. Pancewicz–Wojtkiewicz, B. Kędra, A. Roszkowski, B. Kędra, M. Borzym – 
Kluczyk, B. Szynaka, L. Chyczewski, 2012. Assessment of prevalence of HPV DNA in colorectal 
adenocarcinoma in patients from the Podlasie region. Prog Health Sci., 2(2): 84-89. 

Frisch, M., B. Glimelius, A.J. van den Brule, et al. 1997.  Sexually transmitted infection as a cause of anal 
cancer. N Engl J Med., 337: 1350-8.  

Vanessa, D., V.M. Veerle, B. Marc, W. Christine, P.V. Weyn, V.M. Eric, L. Filip,  F. Veronique, B.V. Jan, 
2010. Detection of HPV and the role of p16INK4A overexpression as a surrogate marker for the presence of 
functional HPV oncoprotein E7 in colorectal cancer. BMC Cancer, 10: 117. 

Cheng, J.Y., L.F. Sheu, C.L. Meng,  W.H. Lee, J.C. Lin, 1995. Detection of human papillomavirus DNA in 
colorectal carcinomas by polymerase chain reaction. Gut, 37: 87–90.  

Weinberger, P.M., Z. Yu, M. Zerkowski, G.g. Chun, R.L. Camp, D.L. Rimm and Y. Psyrri, 2004. Possible 
association of human papilloma virus with a subset of colorectal adenocarcinomas. Journal of Clinical 
Oncology, 22(14): 3544.  

Abramowitz, L., A.C. Jacquard, F. Jaroud, J. Haesebaert, L. Siproudhis, P. Pradat, et al., 2011. Human 
papillomavirus genotype distribution in anal cancer in France: The EDiTH V study. Int J Cancer, 129: 433-9. 

Burd,  E.M., 2003.  Human papillomavirus and cervical cancer. Clin Microbiol Rev, 16(1): 1-17. 
Sdek, P., Z.Y. Zhang, J. Cao, H.Y. Pan, W.T. Chen, J.W. Zheng, 2006. Alteration of cell-cycleregulatory 

proteins in human oral epithelial cells immortalized by HPV16 E6 and E7. !nt J Oral Maxillofac Surg, 35(7): 
653-657. 

Al Moustafa, A.E., W.D. Foulkes, A. Wong, H. Jallal, G. Batist, Q. Yu, M. Herlyn,  Sicinski M.A. Alaoui-
Jamali, 2004.  Cyclin Dl is essential for neoplastic transformation induced by both E6/E7 and E6/E7/ErbB-2 
cooperation in normal cells. Oncogene,  23(2): 350-8. 

Thomas, M., L. Banks, 1998. Inhibition of bak-induced apoptosis by HPV-18 E6. Oncogene,17: 2943-2954. 
Li, B., Q.P. Dou, 2000. Bax degradation by the ubiquitin/proteasome-dependant pathway: involvement in 

tumor survival and progression. Proc Natl Acad Sei., 97(8): 3850-3855. 
Thomas, M., R. Laura, K. Hepner, E. Guccione, E.C. Sawyers, L. Lasky, L. Banks, 2002. Oncogenic 

human papillomavirus E6 proteins target the MAGI-2 and MAGI-3 proteins for degredation. Oncogene, 21: 
5088-5096. 

Yasmeen, A.,  A.N. Hosein,  Q. Yu, A.E. Al Moustafa, 2007. Critical role for D-type cyclins in cellular 
transformation induced by E6/E7 of human papillomavirus type 16 and E6/E7/ErbB-2 cooperation. Cancer Sei., 
98(7): 973-977. 


