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INTRODUCTION 

Nasopharyngeal carcinoma (NPC) is a common Head and Neck Cancer in China, 
Taiwan and other Asian countries (Waterhouse. et al. 1982). While Epstein–Barr virus (EBV) 
has been closely linked to NPC (Lun, et al. 2014; Tsang, et al. 2014), hereditary and 
environmental factors, such as salted fish, Chinese herbs and long-term exposure to sulfuric 
acid vapor, have also been supposed to be associated with NPC initiation (Armstrong, et al. 
1983; Ho, et al. 1999). However, the etiological factors have yet to be clearly identified. In 
some studies attempted to investigate the molecular mechanism of NPC pathogenesis, they 
established nine NPC cell lines (Lin, et al.1990; Lin, et al. 1993). Most of these cell lines 
indicate that EBV plays a major role in promoting tumor progression in NPC pathogenesis 
(Wu, et al. 2003; Ryan and Ray, 2004).  
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. Objective: The aim of this study was to screen for the presence of 
HSV in patients with nasopharyngeal Carcinoma (NPC). 
Methodology: Formalin fixed paraffin wax processed NPC tissue 
were obtained from 150 tissue blocks and retrospectively investigated 
for the presence of HSV-1 and HSV-2 using polymerase Chain 
Reaction (PCR). Results: Of the 150 NPC tissue specimens, Herpes 
Simplex Virus type 2 (HSV-2) was identified in 18/150 (12%) 
samples. Out of the 18 samples infected with HSV-2, 15/97 (15.5%) 
among males and 3/53(5.7%) were among females. Conclusion: The 
present have shown some weak links between HSV and NPC. The 
great majority of samples harboring HSV were also found to harbor 
EBV, which suggests the potentiality of EBV over HSV. 



Herpes simplex virus 1 and 2 (HSV-1 
and HSV-2), are two members of the 
herpesvirus family, that infect humans (Ryan 
and Ray, 2004). HSV-1 and HSV-2 have 
developed several mechanisms to escape 
host detection and immune responses and 
usually establish lifelong latency (Kenneth, 
et al. 2014) HSV-1 has been identified in 
benign and malignant thyroid tumours, 
whereas HSV-2 has been found to be 
associated with papillary thyroid cancer and 
the presence of lymph node metastases 
(Jensen, et al. 2010) Moreover, HSV-2 is 
associated with prostate cancer, melanoma 
incidence in both men and women (Thomas, 
et al. 2011), and cervical cancer (Haverkos, 
et al. 2000).  

Although the probability of an 
association between HSV and cancer has 
been proposed [12,13], but so far it has not 
been likely to demonstrate that HSV can 
make primary transformation of normal cells 
in to malignant. Inoculation of HSV-1 and 
HSV2 into hamsters rarely leads to the 
induction of a tumor, and it has been difficult 
to demonstrate herpes viral antigens in a 
tumor cells (Duff and Rapp, 1971). 
However, there is a complete lack of 
literature regarding the relationship between 
NPC and HSV, therefore, the aim of this 
study was to screen for the presence of HSV 
amongst Sudanese patients with PC. 

 
MATERIALS AND METHODS 

In this study 150 formalin fixed 
paraffin wax processed tissue samples of 
nasopharyngeal carcinoma were obtained 
from earlier operated patients from different 
histopathology laboratories in Khartoum 
State, Sudan. All tissue samples were from 
those who had not yet given anti-cancer 
therapy. The study was approved by the 
Ethical Committee of the Research Board of 
Faculty of Medical Laboratory Science, 
Sudan University for Science and 
Technology, Khartoum, Sudan. 

DNA Extraction: DNA was extracted 
from paraffin-embedded samples, by 
immersing tissue section in xylene to 
dissolve the paraffin from the tissue, and 

then rehydrated using a series of ethanol 
washes. Proteins and harmful enzymes such 
as nucleases were digested by proteinase K. 
Buffer containing denaturing agent (sodium 
dodecyl sulfate (SDS)), was added to 
facilitate digestion (Hilz, et al .1975). 
Nucleic acids were purified from the tissue 
lysate using buffer-saturated phenol and high 
speed centrifugation. Following phenol 
extractions, RNase A was added to eliminate 
contaminating RNA. Additional phenol 
extractions following incubation with RNase 
A were used to remove any remaining 
enzyme. Sodium acetate and isopropanol 
were added to precipitate DNA, and high 
speed centrifugation was used to pellet the 
DNA and facilitate isopropanol removal. 
Washing with 70% ethanol was performed to 
remove excess salts, followed by 
centrifugation to re-pellet the DNA (Joseph, 
2001; Pikor, et al. 2011). DNA is re-
suspended in distilled water, quantified and 
stored at -20°C Purified DNA was 
subsequently used in downstream 
applications of PCR. 

 
RESULTS 

This study investigated retrospectively 
tissue samples obtained from 150 patients 
diagnosed with nasopharyngeal carcinoma, 
their ages ranging from 17 to 88 years with a 
mean age of 51 years. Male female ratio was 
5:00to 1.00. Of the 150 NPC tissue 
specimens, Herpes Simplex Virus type 2 
(HSV-2) was identified in 18/150 (12%) 
samples. Out of the 18 samples infected with 
HSV-2, 15/97 (15.5%) among males and 
3/53(5.7%) were among females. The 95% 
confidence interval and the odd ratio for sex 
male/female was 3.049 (840-11.059), P 
<0.06, as indicated in Fig 1.Moreover, of the 
18 HSV positive samples 12/18 (66.7%) 
were found to harbor EBV.  

As indicated in Fig 2, the highest 
frequency of infection rates were seen 
among age group (51+) representing 10/77 
(13%) followed by age range 21-50 and < 20 
years, constituting 7/63(11%) and 
1/10(10%), in this order.  
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In regard to the residence and HSV-2 
infection, the great majority of infections 
were identified among Southern populations, 
representing 7/22 (24%) followed by 
Khartoum, Eastern, Northern and Western, 

constituting 4/27 (14.8%), 3/21(14.3%) and 
1/18 (5.4%), respectively, though the West 
represents the greatest participants, as shown 
in Table1, Fig 3. 

 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1: Description of the study population by sex and HSV-2. 

 
 

 
 
 
 
 
 
 
 
 

 
Fig. 2: Description of the study subjects by age 

 
Table 1: Distribution of the study population by residence and HSV-2 infection 

Location HSV-2 Total 
Positive Negative  

Khartoum 4 23 27 
North 1 17 18 
South 7 22 29 
East  3 18 21 
West 3 52 55 
Total 18 132 150 

 
 
 
 
 
 
 
 
 
 

 
Fig. 3: Description of study population by residence and HSV-2 infection 
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DISCUSSION 

In the present study we attempted to 
investigate the relationship between HSV 
and NPC, though there is an extreme lack of 
literature in this context. Herpes simplex 
virus type 1 (HSV-1) is a widespread human 
pathogen infecting more than 80% of the 
population worldwide. Its replication 
involves an essential, poorly understood 
multistep process, referred to as uncoating 
(Liashkovich, et al. 2011). 

However, HSV impair the immune 
system by disturbing T-cell receptor 
signalling. These viruses inhibit the T-cell 
receptor (TCR)-stimulated formation of a 
linker required for the activation of a T-cell 
signalling complex. As a consequence, TCR-
stimulated NF-κB activation and selective 
TCR-stimulated interleukin-10 synthesis are 
inhibited, which in turn favoured viral 
replication and blocked cellular immunity 
(Sloan, et al. 2007). HSV was found to 
inhibit the type I interferon response 
(Murphy, et al. 2003), and HSV-1 infected 
cells can resist T-cell induced apoptosis 
through expression of the Us5 gene product 
gJ (Jerome, et al. 2001). The relationship 
between HSV immune disturbance and 
cancer can be expressed by the hypothesis of 
tumour immunosurveillance. It was stated 
that the human body employs its natural 
defences and exhibits immunological 
resistance to the development of cancer. This 
immunological response happens during the 
early stages of cancer growth. The clinically 
noticeable signs of tumour disease can only 
be seen after the cancerous cells have already 
escaped the immune response (Peto, 2001).  

However, although the percentage of 
infection with HSV is relatively low among 
NPC, but most of these cases have a co-
infection with EBV prime suspect risk factor 
for NPC. In vitro and animal models suggest 
that the HSV-1 may play a role in the 
development of oropharyngeal squamous 
cell carcinoma (OSCC) (Jacqueline, et al. 
2000). The persistence of the HSV in the oral 
cavity and its capability to stimulate host 
DNA synthesis and repair during 

reactivations proposes that it may contribute 
to OSCC development. In fact, in vitro 
studies have clarified specific mechanisms 
over which HSV1 may induce the 
transformation of human cells: HSV1 
infection of human cell cultures has been 
revealed to be mutagenic (Das, et al. 1998), 
and inhibit apoptosis (Jerome, et al. 1998), 
which may contribute to carcinogenesis 
(Polverini and Nor, 1999). Some studies 
found that HSV1 was particularly associated 
with OSCC risk when other risk factors, such 
as cigarette smoking or a history of HPV 
infection, are present (Jacqueline, et al. 
2000). Furthermore, the significant presence 
of co-infection between HSV and EBV, may 
have synergistic effects in the development 
of NPC. 

Regarding age most of HSV infections 
were observed among elder patients. Also 
regarding residence, most infections were 
seen among those patients coming from 
South. 

In conclusion: The present have shown 
some weak links between HSV and NPC. 
The great majority of samples harboring 
HSV were also found to harbor EBV, which 
suggests the potentiality of EBV over HSV. 
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ARABIC SUMMARY 
 
  عامل خطر لسرطان البلعوم؟) HSV(ھل اإلصابة بفيروس الھربس البسيط 

فارس ميرغني ،  ٣، فواز الشمري٢صديق عبد العزيز  ، محمد٢، رانيا سعد عبد القادر سليمان ١حسين جاد الكريم احمد 
  ١، إبراھيم قيناوي٤التوم 

قسم . قسم علم األمراض، كلية الطب،وحدة العالج والتشخيص الجزيئي ، جامعة حائل، المملكة العربية السعودية -١
 .أمراض األنسجة والخاليا، كلية علوم المختبرات الطبية، جامعة الخرطوم، السودان

 .مراض األنسجة والخاليا ، كلية علوم المختبرات الطبية، جامعة السودان للعلوم والتكنولوجيا، السودانقسم أ -٢
 .قسم علوم المختبرات الطبية، كلية العلوم الطبية التطبيقية، جامعة حائل، المملكة العربية السعودية -٣
  .معة طيبة، المملكة العربية السعوديةقسم علوم المختبرات الطبية، كلية العلوم الطبية التطبيقية، جا -٤

 
فيروس الھربس البسيط في المرضى الذين يعانون من  كان الھدف من ھذه الدراسة للكشف عن وجود: الھدف
  . (NPC)  سرطان البلعوم
تم التحقق من ، كتله نسيجية باثر رجعي من شمع البرافين المثبت بالفورمالين ١٥٠تم الحصول على : الطريقة

  ).بى سى ار(باستخدام تفاعل البلمره التسلسلي  HSV-2و  HSV-1فيروس ھربس البسيط 
) HSV-2( ٢عينه نسيجية من سرطان البلعوم ، تم الكشف عن فيروس ھربس البسيط من  النوع  ١٥٠من : النتائج

كانوا %) ١٥.٥( ١٥/٩٧، )HSV-2(  ٢عينة مصابة ب فيروس ھربس البسيط  ١٨من . عينة) ٪١٢( ١٨/١٥٠في 
  .كانوا إناثا) ٪٥.٧( ٣/٥٣ذكورا و

تم العثور فيروس الھربس . وسرطان البلعوم HSVالتقرير الحالي  اظھر بعض الروابط الضعيفة بين : الخالصة
 EBVعلى الغالبية العظمى من العينات مما يشير إلى إمكان  حدوث  ) EBV(تاين باروايضا فيروس ابش) HSV(البسيط 
  HSV. خالل


