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Abstract

	 Background: About one third of the human population suffer cancer during their lifetime and more 
than 20% of total morbidity is related to neoplasia. Cervical cancer is generally the most common cancer 
in developing countries and the second most common in women globally. The role of human papilloma 
viruses viruses in its induction is clear. However, the involvement of hepres simplex virus type 2 (HSV-2) is 
controversial. Therefore a survey was conducted of the prevalence of HSV-2 in patients with cervical cancer 
and also healthy people with sensitive and quantitative Taq Man real-time PCR assay. Materials and methods: 
Seventy six formaldehyde fixed paraffin embedded tissue specimens from patients with histologically 
proven history of cervical cancer as well as 150 control blocks were sectioned for deparaffinization and 
DNA extraction. Results: There was no HSV-2 DNA in our patient specimens but four control samples were  
positive, all with a history of hysterectomy. Conclusion: Considering the absence of any positive viral HSV-2 
DNA in our patients and also the presence of four positive specimens among our controls, we did not find 
any relationship between the presence of HSV-2 DNA and cervical cancer.
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Introduction

	 Cervical cancer is one of the most prevalent cancers 
in developing countries and the second common cancer 
between women in the world. Third fourth of patients are 
living  in developing countries and 450,000 new cases 
of cervical cancer are reported in these areas, annually 
(Disease Control & Prevention, 2010). In 2008, the global 
estimation of cervical cancer was 473,000 and with an 
annual death rate of around 253,000 (Menczer, 2003). 
	 Many etiological agents have been reported to be 
involved in cervical cancer among those are: sexual 
relationship in early ages, multiple sexual partners, 
history of HPV infection, poor immune system function, 
recurrent sexual infection diseases, smoking, contact with 
diethyl sterol (DES) within embryonic period, history 
of intra-epithelial neoplasia, poor personal hygiene, use 
of contraceptive pills for more than 5 years and most 
important and controversial, HSV-2 (Announcement the 
society of Gynecologic oncologists’, 2006).
	 Herpes simplex virus genus belonged to Herpesviridae 
family including HSV-1, HSV-2, Varicella Zoster, 
Cytomegalovirus, and Epstein Bar virus. From 80 types 

of known herpes viruses, eight identified to be involved 
as ethologic agents of human diseases (Announcement 
the society of Gynecologic oncologists’, 2006). Sixty to 
ninety five percent of mature humans are either carrying 
HSV viruses or affected by associated diseases which are 
usually present in the host as latent infections and show 
their clinical presentations on the basis of port of entry, 
situation of host’s immune system, and the frequency of 
entries (Ohana et al., 2000; Brady et al., 2004).
	 Epidemiological studies have shown that there is 
an interaction between HPV and HSV-2 in induction 
of cervical cancer (Lulitanond et al., 1994; Yamakawa 
et al., 1994; Kanerva et al., 2008). Also, these studies 
indicate that simultaneous infection with HPV and HSV-
2 increases the risk of cervical cancer induction when 
compared to infection with either HPV-16 or HPV-18 
alone. On the contrary, other studies have suggested there 
is no relationship between infection with HSV-2 and 
the emergence of cervical cancer (Szostek et al., 2009).
Meanwhile almost 30% of genital tumors have sequences 
of HSV-2 genome and Bam HIE fragments which both 
of them have the capacity of transformation of human 
and mice cells (Newcomb et al., 2009). Also HSV-2 
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DNA may be found in higher degrees of neoplasia which 
suggests a potential role for HSV-2 in cervical cancer 
(Linda, 2002).It has been assumed that HSV-2 is a starter 
for cancer and infection with HPV occurs later (Partridge 
& Koutsky, 2006). Indeed herpetic lesions can facilitate 
entrance of HPV in basal cells and so inflammatory 
responses to HSV-2 infection may decrease T helper 
capacity to produce immunity response efficiently and 
also facilitate HPV persistent infection and induce cancer 
(Smith et al., 2002).
	 Synergisms between HPV, HSV-2 and induction 
of cervical cancer have been confirmed by laboratory 
experiments (Di Paolo et al., 1998) . Others studies 
have been shown that in infected cell HSV-2 can affect 
human genome without any traces by the Hit and Run 
mechanism (Smith et al., 2002). 
	 As different molecular methods in detection of HSV-
2 DNA have different sensitivity, different reported 
findings in published studies maybe affected by these 
sensitivity limitations. So, in this  survey we used 
sensitive and quantitative Taq Man real time PCR assay 
in evaluation of HSV-2 prevalence in formaldehyde fixed 
paraffin embedded pathologic blocks of cervical cancer 
patients and control individuals (Naserpour et al., 2011).

Materials and Methods

	 Seventy six formaldehyde fixed paraffin embedded 
tissue specimens from patients with pathologically 
proved history of cervical cancer referring to oncology 
department of Kosar University hospital hospital in  
Qazvin and  Shohada, Imam Hossein and Mahdyeh  
Hospitals of Shahid Beheshti University  in Tehran and 
150 blocks from healthy peoples  referring to Qazvin 
University Hospitals for hysterectomy with different 
gynecological diseases other than cervical cancer were 
selected as control  for our study. 
	 Two hundred milligrams of tissues within the blocks 
were collected by 5 micrometer slices in a 1.5 ml 
Eppendorf microtubes and after initial deparaffinization 
by Xylol and Ethanol (Sawamura et al., 2011) their 
DNA were extracted by Roche High Pure Nucleic Acid 
Extraction kit (Roche, IRAN).Taq Man real time PCR 
assay was done by HSV-2 Primer Design kit (Primer 
Design ,UK). Each Taq Man real time PCR reaction 
consists of l0 µl of ABI 2X Master mix, 1µl of HSV-2 
probe/primer mixture , 1µl of internal extraction control 
, 3 µl of RNase/DNase free DDW (provided in the kit) 
and 5 µl of extracted DNA or standard (provided in the 
kit). Endogenous ACTB control which was used for 
qualifying biological samples amplified by a mixture 
of  10 µl of Master mix ,1 µl of ACTB probe/ primer 
, 4 µl of DNase/RNase free  DDW and 5 µl of patient 
or control extracted DNA samples. PCR program as 
recommended by manufacturer was as follow: 10 minutes 
in 95: followed by 50 cycle of 95 oC for 10 seconds  and 
60 oC for 60 second and fluorescent accusation was done 
at the latter stage.

Results 

	 In this study, 76 pathologic blocks from cervical 
cancer patients and 150 blocks from control individuals, 
were examined for HSV-2 DNA. The lowest and 
highest age range in patients and control groups were 
21 and 78 and 22 and 76 years respectively. There were 
different kinds of cancer between our patients groups 
and the major reason for referring in control group was 
hysterectomy. In this study our real time PCR efficiency, 
regression coefficient and r2 were 99.433%, 0.999 and  
32.717 respectively (Figure 1) and we could not find any 
HSV-2 DNA in samples of our patients while we found 4 

Figure 1. A) Standard Curve used to Calculate 
the Minimum Detection Limit for Herpes Simplex 
Virus  DNA in Unknown Samples. The linear regression 
coefficient was 0.999 and efficiency of PCR was 99.43% ; B)
Fluorescent curves of the standard dilution series. From the 
left to the right  2x104, 2x103, 2x102 and the negative control 
is presented by the horizontal straight line. 

  A)

  B)

Figure 2. Amplification Plot of HSV-2 Control 
Specimens. Four samples showed raising amplification plot 
which was an indication of HSV-2 DNA existence 
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HSV-2 DNA positive among our control group ( Figure 
2).  Also, in our study mean age of HSV-2 positive control 
individuals were 38±2 years.

Discussion

Studying the role of viruses in stimulating cancer 
is one of the most interesting areas in biooncology 
researches and for many tumors this association has 
confirmed. On the other hand, Taq Man real_time PCR 
in addition to offering more sensitivity and specificity 
than traditional PCR, provide us possibility of continuous 
studying of PCR products and hence it is a favorable 
test in detection of HSV-2 prevalence in cervical cancer. 

In this study, our findings showed that there were 
no specimens with HSV-2 DNA contamination in 
patients group although there were four HSV-2 DNA 
positive specimens in our control group. Moradi in his 
study (Moradi et al., 2005) in 2004 used PCR assay 
for evaluation of HSV-2 contamination in patients 
with different levels of cervical neoplasia. He reported 
that 28.7% of patients had positive test results for 
HSV-2. Similar study in Greece in 2001 (Sapountzi-
Krepia et al., 2001) showed that 70. 3% of cervical 
intraepithelial neoplasia patients infected with HSV-
2. Also, Uribe-Salas Study (Uribe-Salas et al., 2003) 
indicated that the prevalence of HSV-2 in sex workers 
was more than students group and this finding shows 
that there is an association between sexual contacts and 
contamination with HSV-2. In Poland, Kwansniewska 
study (Kwansniewska et al., 2009) showed that the 
prevalence of co-infection of HPV with Chlamydia 
trachomatis and HSV-2 in cervical cancer patients was 
more than control individuals. Also, Kjaer study (Kjaer 
et al., 2006) on 800 women referred to a healthcare 
center by ELISA test which was targeted on a HSV-2 
specific antigen showed that the prevalence of HSV-2 
was 76% and 26.2% in Greenland as a high incidence 
cervical cancer and Denmark as a low incidences one, 
respectively. These results suggested that there is a 
significant relationship between cervical cancer and 
infection with HSV-2 and differ from our results. 

On the other hand, Zereu study (Zereu et al., 2007)  
on etiologic backgrounds and risk factors of cervical 
adenocarcinoma by routine PCR assay showed that all 
their tested patients had no HSV-2 contamination. In 
2009, Szostek and his colleague study (Szostek et al., 
2009) on 125 specimens of cervical cancer patients with 
different levels of neoplasia by PCR and nested PCR 
showed that none of the studied specimens were infected 
with HSV-2 viruses. These results were in accordance 
with our results. 

  Epidemiologic studies showed that during initiating 
and development of cervical cancer there is an interaction 
between HSV-2 and HPV-16 or HPV-18 viruses. This 
studies (Kjaer et al., 2006; Kwansniewska et al., 2009; 
Jalouli et al., 2010) indicated that development of 
cervical cancer depends on contamination with HPV 

although many of women with HPV infection never 
develops cervical cancer and  HSV-2 infection plays a 
cofactor role.

The reason for such a great differences in reported 
results of involvement of HSV-2 in the cervical cancer 
may lay back in Hit and Run mechanism (Jones , 1995; 
Smith et al., 2002; Hoenil & Weon, 2005). By this 
mechanism, HSV-2 can induce cervical cancer without 
leave any traces in genome of cancer cells. Inactivated 
HSV-2 can alter human and rodent cell growth 
characteristics and starts tumorogenesis and entrance 
of HPV-16 or HPV-18 will complete the cancerogenic 
process (Di Paolo et al., 1998; Smith et al., 2002; Szostek 
et al., 2009). Using Taq Man real_time PCR assay 
which has high sensitivity and specificity with capacity 
of determining two hundred copy of viral genome per 
microliter of sample provide us a very good reliability 
for assessing obtained results.

In conclusion, with respect to the absence of any 
positive viral HSV-2 DNA in our patients and also 
the presence of  four positive specimens among our 
controls, it seems that based on results obtained from the 
specimens examined in the present study we did not find 
any association  between the presence of HSV-2 DNA 
and cervical cancer.

References

Anonymous (2006). Announcement the society of 
Gynecologic oncologists’ statement on a cervix cancer 
vaccine. Gynecol Oncol, 10, 377.

Brady R, Bernstein D (2004). Treatment of herpes simplex 
infection. Antiviral Res,  61, 73-81.

Di Paolo J, Woodworth CD, Coutlee F, et al (1998). 
Relationship of stable integration of herpes simplex 
virus 2 Bgl II N sub-fragment Xho-2 to malignant 
transformation of human Papilloma virus - immortalized 
cervical kerationcytes. Int J Cancer, 76, 865-71.

Disease Control and Prevention, and National Cancer 
Institute; 2010.  Available at: http://www.cdc.gov/uscs 

Hoenil J, Weon K (2005). Implications of HPV infection in 
uterine cervical cancer. Cancer Therapy, 3, 419-34.

Jalouli J, Ibrahim SO, Mehrotra R, et al (2010). Prevalence 
of viral (HPV, EBV, HSV) infections in oral submucous 
fibrosis and oral cancer from India. Acta Otolaryngol, 
130, 1306-11

Jones C,(1995).Cervical cancer: is herpes simplex virus type 
II a cofactor? Clin Microbiol Rev, 8, 549-56.

Kanerva A, Lavilla-Alonso S, Raki M (2008). Systemic 
therapy for cervical cancer with potentially regulatable 
oncolytic adenoviruses. PLoS, 3, e2917

Kjaer SK, Villiers E, Haugaard BJ, et al (2006). Human 
papillomavirus, herpes simplex virus & cervical cancer 
incidence in Greenland & Denmark. Int J Cancer, 41, 
518-24.

Kwansniewska A, Korobowicz E, Zdunek M, et al (2009). 
Prevalence of  Chlamydia trachomatis and herpes simplex 
virus 2 in cervical carcinoma associated with human 
papillomavirus detected in paraffin-sectioned samples. 
Eur J Gynecol Oncol, 30, 65-70. 

Linda W (2002). Herpes simplex virus-2 may increase risk of 
cervical cancer. J Natl Cancer Inst, 94, 1591.



Asian Pacific Journal of Cancer Prevention, Vol 13, 2012

Taghi Naserpour Farivar et al

342

Lulitanond V, Chantratita W, Thammaprasert K, et al (1994).
Detection of herpes simplex virus type BglN fragment in 
paraffin - embedded cervical tissue section using nested 
polymerase chain reaction. Mol Cell Probes, 8, 441-7.

Menczer J (2003). The low incidence of cervical cancer in 
Jewish women: has the puzzle finally been solved? Isr 
Med Assoc,  5, 120-3. 

Moradi N, Salehi R, Tamizifar H, et al (2005). Evaluation 
of co infection with human papilloma virus (HPV) and 
Herpes simplex virus in patients with various grades of 
cervical. J Isfahan Med School, 22, 24-32.

Naserpour Farivar T, Johari P, Pahlavan AA, et al (2011). 
Agreement rate of rapid urease test, conventional PCR, 
and Scorpion real-time PCR in detecting Helicobacter 
pylori from tonsillar samples of patients with chronic 
tonsillitis. J Glob Infect Dis, 4, (in press).

Newcomb WW, Brown JC (2009). Time dependent 
transformation of the herpesvirus tegument. J Virol, 83, 
8082-9. 

Ohana B, Lipsen M,Vered S, et al (2000). Novel approach for 
specific detection of herpes simplex virus type 1 and 2 
antibodies and immunoglobulin G and M antibodies. Clin 
Diagn Lab Immunol, 27, 904-8. 

Partridge JM, Koutsky LA (2006). Genital human 
papillomavirus infection in men. Lancet Infect Dis, 6, 21-
31. 

Smith J, Herrero R, Bosetti C, et al (2002). Herpes simplex 
virus 2 as a human papillomavirus cofactor in the etiology 
of invasive cervical cancer. J Natl Cancer Inst, 94, 1604-
13.

Sapountzi-Krepia D, Roupa Z, Binioris S, et al (2001). 
Cervical intraepithelial dysplasia (CIN 3) and history 
of herpes genitalis (HSV2) in women living in Attica, 
Greece. In Vivo, 15, 525-8.

Sawamura T, Kikuchi A, Wakayama Y, et al (2011). 
Evaluation and validation of a pretreatment method for 
automated genomic DNA and RNA extraction from 
clinical formalin-fixed paraffin-embedded samples using 
the MagNA Pure Compact System. Clin Lab, 57, 807-10.

Szostek S, Zawilinska B, Klimek M, et al (2009). Is the 
presence of herpes virus in cervical secretions prognostic 
factor for cervical pathology in HPV-Positive women? 
Przel Epidemiol, 63, 97-101. 

Szostek S, Zawilinska B, Kopec J, et al (2009). Herpesviruses 
as possible co factors in HPV-16-related oncogenesis. 
Acta Biochim Pol, 56, 337-42.

Yamakawa Y, Forslund O, Chva K, et al (1994). Detection 
of the BC24 transforming fragment of the herpes simplex 
virus type 2 (HSV-2) DNA in cervical carcinoma tissue by 
polymerase chain reaction. APMIS, 102, 401-6.

Uribe-Salas F, Conde-Glez CJ, Juárez-Figueroa L, et al 
(2003). Sociodemographic dynamics and sexually 
transmitted infections in female sex workers at the 
Mexican-Guatemalan border. Sex Transm Dis, 30, 266-
71.

Zereu M, Zettler C, Cambruzzi E, et al (2007). Herpes 
simplex virus type 2 and Chlamydia trachomatis in 
adenocarcinoma of the uterine cervix. Gynecol Oncol, 
105, 172-5


