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BACKGROUND 

 Tonsils are collections of incompletely encapsulated lymphoid tissues located beneath, but in 

contact with the epithelium of the upper aero-digestive tract (Nave, et al. (2001). The paired 

palatine tonsils together with the nasopharyngeal tonsils (adenoids) and lingual tonsils form 

prominent secondary lymphoepithelial tissues responsible for the initiation of the immune 

responses against inhaled or ingested pathogens. Tonsillar hypertrophy and chronic/recurrent 

tonsillitis are common tonsillar diseases, usually caused by viral or bacterial pathogens (Proenca-

Modena et al., 2012 and Fendrick et al., 2003). The major viral agents of tonsillar inflammation 

are adenovirus, parainfluenza virus, rhinovirus, influenza virus, respiratory syncytial virus and 

the herpes family of viruses [Epstein-Barr virus (EBV) and human cytomegalovirus (HCMV)] 

(Proenca-Modena et al., 2012; Fendrick et al., 2003; Yu et al.,2012 and Garnett et al., 2009). 

HSV-1, HSV-2, CMV, EBV, which are the members of the herpes virus family colonize and 

establish latent infection in humans. Although EBV is a well-known virus most involved in 

recurrent bouts of acute tonsillitis, the role and possibility of HSV-1, HSV-2, and CMV for 

establishing infection in tonsils are not clear (Sahin et al., 2007). EBV is an orally transmitted γ-

1 herpes virus, which infects most individuals in childhood or early adulthood (Hug et al., 2010). 

Palatine tonsils are the initial sites used by EBV to invade the host and may therefore serve as the 

reservoir for EBV infection (Berger et al., 2007 and Nadal et al., 2002). In the tonsils, EBV is 

capable of infecting not only B lymphocytes and lymphoepithelial cells, but also T lymphocytes 
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(Delecluse  et al., 2007 and Ikeda et al., 2000). Viral culture and identification of HSV has been 

accepted as the gold standard for the laboratory diagnosis of HSV infection, but in a study by 

(Espy et al., 2000) the use of PCR in the routine clinical laboratory provided a system that 

achieved a 22 % increase in sensitivity compared with shell vial cell culture, and results was 

obtained (Gonen et al., 2006). Multiplex PCR assay had been used to confirm that tonsils may 

act as a reservoir for HSV1, playing a role in recurrent tonsillitis and the development of 

systemic disease (Sahin et al., 2007).  

     The aim of this work is to verify whether tonsils or adenoids might harbor HSV-1 and EBV 

in a latent state in patients with chronic lymphoid hyperplasia, and also searching for the possible 

asymptomatic shedding of infecting viruses. 

MATERIALS AND METHODS 

       This study included 50 patients with chronic tonsillitis, patients ages ranged from 3 to 31 years 

(22 females and 28 males). Acute infection had been excluded in all the patients clinically and 

laboratory by: Erythrocyte Sedimentation Rate (ESR) normal range 1
st
 hour  4-7 mm, 2

nd
 hour 7-17 

mm. Antistreptolysin 0-titre (A.S.O.T) normal levels less than 200 /ml and  C-reactive protein 

(CRP) normal levels less than 6 mg/l.  All patients were previously complaining from one or more of 

causes of tonsillectomy. Patient’s or their legal guardian’s consent were taken before work. 

Forty tonsils and 10 adenoids were taken from patients soon after tonsillectomy. To evaluate the 

possible asymptomatic shedding of viruses samples of throat mucus by throat swabs were taken from 

each patient before operation and immediately suspended in 1 ml of Krebs’s ringer solution and 

the resected tonsils or adenoids were taken directly after operation, all samples were kept at -

80ºC till used. Extraction of DNA from tissue of tonsils and adenoids was done by Promega extraction 

kit following the kit instructions. 

Amplification of target DNA: 

         To 5 l of extracted sample DNA the following PCR mix was added 5 l PCR buffer, 1.5 

mm/l Mg CL2, 100 mol dN TPs, Primers 0.5 mol/l, Taq DNA polymerase 2.5 units and 

distilled water was added to reach final volume of 50 l. Template DNA was denatured at 94
o
C 

for 2 minutes followed by 39 thermocycles each consisting of denaturation 30 seconds at 94
o
C, 

annealing 45   seconds at 60
o
C, extension 45 seconds at 72

o
C. To ensure complete extension we 

further incubated the mixtures for 10 minutes at 72
o
C.The amplified DNA was analyzed by gel 

electrophoresis using 2.0% (w/v) agarose in a tris borate buffer containing ethidium bromide for 

detection of DNA.  

Reference strains:  

For each run of Multiplex PCR positive and negative controls were used. Positive control for 

HSV1-1isolate obtained from Virology Unit, Department of Microbiology Faculty of Medicine for 

Girls, Al-Azhar University. Positive control for EBV was EBV N95 - 8 [advanced Biotechnologist 

Incorporated Columbia, U.S.A.] obtained from Microbiology Department, Faculty of Veterinary 

medicine, Cairo University. Primers specific for exon 8 of STK11/LKB1 genomic DNA of human were 

used as PCR control for DNA quality and possible PCR inhibitors of the extracted DNA from the 

tonsils or adenoids (Sahin et al., 2007). HSV-1 was isolation in Vero culture tubes; microscopic 

reading for cytopathogenic effect (CPE) was performed daily for 7 days. The culture was 

considered positive when the characteristic HSV CPE was observed, the tubes of Vero cells with 

> ++ of CPE were considered as the first passage of virus in specimen. Cells were removed and 

the cell associated virus was released by repeated freezing and thawing for 3 times and then 
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centrifuged at 3000 rpm at 4
o
C for 15 minutes. Then the supernatant diluted 1/10 and amplified 

by another passage to confirm the activity of isolated cytopathic agents and to increase its CPE 

titer (World Health Organization 1991). 

 

Table-1: The following primers were used for amplification according to (Sahin et al., 2007) 

Primer name Primer sequence 

HSV-GF 5՝ GTGTTCGAC TTTGCCAGCCTCTAC3՝  

HSV-1R 5՝ GACTGGCTCGCCATGCGAAAGC3՝     * 

EBV-R    5՝ ACTCGCACTCGGCATGCATTC3՝          * 

STK11-F 5՝ AGAGGACATGGCTGAGCTTCTG3՝  

STK11-R 5՝ GGCCAGACAGGCCTGGGCTGGTG3՝  * 

*Expected PCR product size: using HSV-GF + HSV-1R yield 223 bp, while EBV-R 176 bp 

 and STK11-F+ STK11-R 570bp 

  

Statistical Analysis: 

The collected data were coded, tabulated, and statistically analyzed using SPSS program 

(Statistical Package for Social Sciences) software version 17.   

RESULTS 

All PCR reactions with the sample DNA and internal control primers gave the expected 

size of the PCR product. Regarding HSV-1: all Multiplex PCR done for surgically-removed 

tonsils and adenoids gave negative results. Tissue culture was used to isolate HSV-1 in all 

samples; none of them gave the characteristic cytopathogenic effect of HSV-1. Regarding EBV: 

Nine tonsil and adenoid samples out of 50 (18%) were positive. While none of the tested throat 

swabs for those positive samples gave positive result. 

                                            1           2          3         4            5           6         7        8 

 

 

 

 

 

 

 

Fig. 1:  Detection of EBV and HSV-1 by multiplex PCR. 

Lane 1: molecular weight marker 100bp 

Lane 2: Positive control for EBV 176 bp                                        

Lane 3: Positive control for HSV-1 225 bp 

Lane 4: Sample positive with internal control (570 bp) and negative for EBV and HSV-1 

Lane 5: Sample positive with band of internal control and positive band for EBV in tonsil. 

Lane 6: Sample positive with band of internal control and positive band for EBV in adenoid. 

Lane 7: Swab sample negative for EBV.   Lane 8: Negative control. 
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Table & Fig. 2: Detection of HSV-1 and EBV in both tonsils and adenoids 

 

 

 

 

 

 

 

 

 

 

HSV-1 was not detected (0%) in both tonsils and adenoids, while that of EBV was detected in 

6/40 (15%) tonsils and 3/10(30%) adenoids. 

 

Table & Fig. 3: Frequency of EBV presence in tonsils in correlation to adenoids   

Lymphoid 

tissue 

EBV status Total 

Negative Positive 

Tonsils 

N 34 6 40 

% 85% 15% 100% 

Adenoids 

N 7 3 10 

% 70% 30% 100% 

Total N 41 9 50 

X
2
= 1.22 P value=0.358  Non significat   

 

It was found that EBV infection was higher in adenoids 3/10 (30%) than tonsils 6/40 (15%), but 

the difference is statistically non-significant. 

 

 

Lymphoid tissue 

Virus 

Total 

HSV-1 EBV 

Tonsils 

N 0 6 40 

% 0% 15% 100% 

Adenoids 

N 0 3 10 

% 0% 30% 100% 
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Table & Fig. 4: Detection of EBV-DNA in tonsils and adenoids in relation to throat swabs 

EBV in 

Swab 

EBV in Tissue* 

Negative n (%) Positive n (%) Total n (%) 

Negative 41 (82%) 9 (18%) 50 (100%) 

Positive 0 (0%) 0 (0%) 0 (0%) 

Total 41(82%) 9 (18%) 50 (100%) 

 

 

* Tonsils and adenoid 

 

By multiplex PCR it was found that EBV-DNA was detected in 9/50 (18%) of tonsils and 

adenoids but it was not detected in throat swabs of the positive samples. 

 

      It was found that EBV infection in tonsils and adenoids was detected more in males 6/28 

(21%) than females 3/22 (14%) but the difference is statistically none significant (X
2
= 1.22 P 

value=0.358). There was no significant difference between patients with EBV infection in tonsils 

and adenoids and patients free from EBV regarding their mean age (P Value 0.868 &0.667 Mann 

Whitney U test 97.5& 8). 

DISCUSSION 

 One of the most challenging problems in medicine concerns latent viral infection in particular, the 

specific identification of tissues that harbor these viruses, the ways viruses persist, and the mechanisms 

by which they are reactivated (Efstathiou and Preston, 2005). Tonsils are considered the site of initial 

infection, and of viral persistence and replication, it was suggested that virus infections may be 

involved in recurring tonsillar infections, including the Epstein-Barr virus (EBV) and herpes simplex 

viruses (Pai PC., 2004 and Chagas et al., 2006).  Latent infection of EBV and HSV is involved in the 

pathogenesis of lymphoid and epithelial neoplasm, a fact that justifies the increasing number of studies 

about these viruses (Dias et al., 2009). Reactivation of virus would lead to acute viral tonsillitis or 

transitory immune-suppression provoked by the virus would predispose the tonsils to bacterial infection 

(Nadal et al., 2002).It had been demonstrated that bovine herpes virus 1 shares a number of biologic 

properties with HSV-1 and can infect CD4 T cells in the tonsils and lymph nodes of bovine (Winkler et 

al., 2000). The bovine herpes virus 1 DNA could be detected in the tonsils in latently infected animals 

and become reactivated in states of experimentally induced immune-suppression (Winkler et al., 2000).  

So, the present study was done to investigate the presence of HSV-1 in surgically removed tonsillar and 

adenoid tissue and their nasopharyngeal swabs by multiplex PCR but, none of tested samples showed 

positive results for HSV-1 (Table 2). Neither do detection of replicating HSV-1 by isolation in tissue 

culture. Correlating results was reported by (Vassallo et al., 2005)using in situ hybridization technique. 

But (Wat et al., 1994 and Tanaka., 2001) reported that rare cases of acute tonsillitis associated with 

HSV-1 were described in young patients. While, (Sahin et al., 2007) using multiplex PCR found that 

7.4% of his studied samples were positive for HSV-1.  
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     EBV is one of the oncogenic viruses with a long latency period in healthy hosts and will reactivate 

from dormancy when the host is immune-compromised (Nadal et al., 2002). Therefore identification 

and treatment of EBV in the tonsils are important for the prevention of malignant diseases (Nadal et 

al., 2002), and for decreasing morbidity and mortality in immune-compromised individuals, including 

recipients of solid organ and bone marrow transplants (Razonable et al., 2005), as well as AIDS 

patients (Duffus et al., 2005). In this study it was found that EBV DNA was detected in (18%) tonsils 

and adenoids using multiplex PCR technique (Table 3) this result was correlated with studies from 

different researchers with different molecular techniques which reported that EBV infection of the 

tonsils ranges from 11% to 65% suggesting that EBV has a role in recurring tonsillitis and with 

tonsillar malignancies in children and that the tonsils may be reservoir for the EBV (Yoda et al., 1995; 

Endo et al., 2001; Endo et al., 2002; Chagas et al., 2006; Sahin et al., 2007 and Dias et al., 2009).  

As EBV DNA was not detected in mucous samples from EBV positive samples (Table 5), so it was 

concluded that EBV could persist in the tonsils in a latent state ready to provoke acute infections and 

could act through its lymphoproliferative ability to provoke hypertrophy. Comparing the positiveness 

of EBV between adenoids and tonsils in the present study it was verified that adenoids are more 

frequently positive for EBV (30%) than tonsils (15%) (Table 4). Correlating results were reported by 

(Endo et al., 2003) who found that EBV was attracted to the adenoid tissue (57.5%) than tonsil tissue 

(29.4%). Many questions remain to be studies in the pathology of EBV infection and its association 

with the tonsils. 
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