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Abstract 

Background: A brain tumor that develops from glial cells is called a glioma. About half of all 

primary brain tumors form from glial cells. Gliomas are divided into subgroups, depending on 

the origin of the glial cells. Detection of human cytomegalovirus (HCMV) in tumor tissues of 

glioma patient was performed for the first time in Iran. These data show an association between 

human cytomegalovirus and malignant gliomas, and suggest that HCMV may play an active role 

in glioma pathogenesis.                                                                                                                     

Objective: To detect human cytomegalovirus DNA among Sudanese glioma patients in 

Khartoum State                                                                                                                                          

Materials and methods: 50 surgical biopsy specimens of glioma tissues were obtained. 

Total DNA of HCMV was extracted from the specimens and analyzed by polymerase chain 

reaction (PCR) to detect evidence of HCMV nucleic acids.                                                                                                                                                                                                                                                                                                                                                                                                                     

Results: A low percentage of malignant gliomas were found infected by HCMV. The types of 

gliomas detected were: astrocytoma (I) (52%), glioblastoma multiforme (18 %), and astrocytoma 

(II) (14 %). Only 8 tumours (16%) were found HCMV positive. All blood specimens analyzed 

were HCMV negative. The association between the grade of glioma tumours and the presence of  

HCMV was found insignificant (p = 0.174).                                                                                       

Conclusion: The high level of human cytomegalovirus expression in different grades of glioma 

tumours, and the low-level of latent human cytomegalovirus infection may suggest a role in 

glioma tumour pathogenesis.          
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Introduction                                                                                                                                
 

 

Human cytomegalovirus is a member of human Herpesviridae family. It is also known as the 

human herpes virus 5 (HHV-5) which belongs to the Betaherpsvirinae subfamily. 

Betaherpesviruses, also include human herpes virus 6 (HHV-6) and human herpes virus 7 (HHV-

7), viruses that are more closely related to each other than to other herpes viruses (2004)1.                                                                                                                                            
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 CMV is an ubiquitous virus infection with worldwide distribution. The seroprevalence of CMV 

in adults ranges from 55% in developed countries to as high as over 90% in developing 

countries2.                                                                                                                                                  

HCMV is one of the most successful human viruses that survive in its human host by infecting 

man both vertically and horizontally. The virus can be transmitted by either route during primary 

infection, reinfection or reactivation. At all times the virus causes minimal disability, allowing 

infected individuals to remain active and so maintain the maximum opportunity of encountering 

susceptible contacts (2010)3.                                                                                                                                               

HCMV infections remain inapparent or harmless in the immunologically healthy, but can cause 

generalized, fatal infections in immunocompromised individuals. It is characterized by a narrow 

spectrum of hosts, slow replication, frequently involving formation of giant cells and late, slow 

development of cytopathology. Gliomas are the most common intra axial brain tumors in adults, 

representing 40-60% of primary central nervous system (CNS) tumors, with an annual incidence 

of 5/100,000 individuals.                                                                                                                                      

HCMV in glioma and other tumors is a major concern in Sudan and until now no published 

information has been available on the expression and association of this virus with these tumors. 

Studying HCMV expression and association with brain tumors might be beneficial in 

development of possible diagnostic and interventional strategies in these patients.                      

The present study aimed to investigate the association between CMV and glioma and if such 

association approved this will certainly open the door for changing in the therapeutic strategy by 

introducing vaccine that can be introduce early reducing morbidity as well as mortality.                               

To the best of our knowledge this is the first study from Sudanese patients, which showed 

HCMV protein and DNA in glioma specimens.     

Materials and methods   
 

This was an analytical descriptive study conducted at the National Center of Neurological 

Sciences (Khartoum) during the period from August 2017 to November 2018. All tests were 

performed, after having the patient’s consent. Personal data were collected through a direct 

interview and by checking his/her hospital and medical records. Patient claims were followed as 

an alternative source of information when his/her previous medical reports were not available. 

The study was approved by the Scientific Research Committee of Al Neelain University, 

Khartoum (Sudan) and the Ethical Board of the Ministry of Health (Sudan). Data  confidentiality 

was maintained, and the information collected from all specimens had not been used for any 

purpose other than this study. Permission to investigate the specimens was granted from National 

Center of Neurological Sciences (Khartoum). Informed consent from patients has been waived 

by the ethical committees, since patients' identity was anonymized, and only laboratory numbers 

were used.                                                                                                                                                                      

50 formalin-fixed and paraffin-embedded normal brain tissue blocks were gathered from 

epilepsy and trauma surgery patients. Specimens were transferred immediately to the freezer at  

(- 8°C) and were stored in (- 8ºC) freezer until tests were started. .All brain tumors were graded 

by a histopathologist. After grading, 25–50 mg of the frozen tissues was cut to small pieces using 

a scalpel and then were homogenized and grinded. The kit of DNeasy blood and tissue (Qiagen,  
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Valencia) was used for HCMV DNA extraction from the glioma tumor specimens according the 

manufacturer’s instructions.                                                                                                                                 

DNA was extracted from all specimens diagnosed as glioma tumor. Quality of extracted DNA 

was assessed by running 3μl of it in 2 % agarose gel. From each sample, 200 ng of DNA was 

amplified by the nested PCR amplification method of HCMV )IE1) gene )144bp(.                                                                                                                                       

External primer sequences w e r e :                                                                                                                                 

* F orward primer:  5-CCGAAATACGCGTTTTGAGAT                                                                                                                                    

* Reverse primer 5-CCAAGCCAAAAACAGTATAGC                                                                                          

The extraction was amplified at 1300 bp of the promoter region of the immediate early (IE1) gene. 

A ready master mix (Bioneer, Korea) was used for PCR reaction preparation.                                                 

The internal primer sequences were:                                                                                                                                                   

* Forward primer: 5-GGCGGAGTTTTACGACATTT                                                                                                  

* Reverse primer: 5-ATGCGGTTTTGGCAGTACAT                                                                                             

This was amplified at 144 bp region within the 1300 bp amplicon generated by external primer 

set. Amplified DNA products were visualized on 2 % agarose gel with ethidium bromide by 

adding a loading buffer.                                                                                                                                        

Specimens were considered positive when a band was visualized on agarose gel with ethidium 

bromide (Fig. 1).                                                                                                                       

Statistical data analysis was performed using the statistical software (IBM® PASW/SPSS® 

Statistics, version 20). A p-value under 0.003 % was considered as significant. To compare 

HCMV infection in different age groups Fisher exact test was used. 

 

 
 

Fig. (1): HCMV DNA in glioma tissue )nested PCR products(                                                                                                     

From left to right:                                                                                                                                                 

* Column (1): DNA marker size 1000bp                                                                                                                                                                                      

* Column(2): Positive control                                                                                                                      

* Columns (3-8): Amplified HCMV DNA                                                                                                                                                                                                                                                         

Idriss, et al., 2020: Vol 5 (2) 

http://ajmsc.info/


4 
 

African Journal of Medical Sciences                      http://ajmsc.info 

Results  

50 glioma tissue samples were subjected to a nested PCR. The age incidence of the patients 

whose specimens were studied were: 9 patients (18%) in the age range less than 10 years,                              
8 patients (16%) in the age range 11-20 years, 26 patients (52%) in the age range 21-60 years, 

7(patients (14%) in the age range more than 60 years. Mean age of patients was 33.5 years (STD 

20.98). The p-value of goodness of fit test was (0.000).                                                                                                                                

As shown in Fig. (1), the most affected age group by astrocytoma tumour was 21-60 years 

(15/26, 57.7%), while the most affected age by GBM tumour was more than 60 years                                  

(5/7, 71.4%).  

 

 
 

Fig. (1): Mean age incidence of patients according to types glioma tumour  

 

28 of the patients (56%) were females and 22 (44%) were males (p-value of goodness of fit test 

using chi-square was 0.396). 8 cases were found positive HCMV DNA, from them 4 (50%) 

were males and 4 (50%) were females (p-value of the test of independence was 0.718).         

The mean age for females was 30.61(Std. Deviation 19.908), and for males was 37.14 (Std. 

Deviation 22. 195). The p-value of 2 independent sample t-test was 0.279.                                                  

The mean age of positive HCMV DNA was 31.13 (Std. Deviation 17.924) and for negative 

HCMV DNA was 33.93 (Std. Deviation 21.679). The p-value of 2 independent sample t-test  

was 0.733.                                                                                                                                                         

As shown in Table (1), the types of glioma tumour were: astrocytoma (I) (52%), glioblastoma 

multiforme (18 %), and astrocytoma (II) (14 %). The p-value of goodness of fit test using chi-

square was (0.000).                                                                                                                                                   
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Table (1): Frequency rate of glioma types 

 

 

 

 

 

 

 

 

 

 

 

Only 8 tumours (16%) were found to be HCMV positive. 37% of astrocytoma (I) cases were 

positive for viral DNA, while 25.5% of astrocytoma (II) were positive (Table 2).  

 

Table (2): Types of glioma tumour positive for HCMV DNA 

 
 

Glioma tumour types 
HCMV DNA  

Total Negative Positive 

 Astrocytoma I 
Count 23 3 26 

% within HCMV DNA 54.8% 37.5% 52.0% 

 Astrocytoma II 
Count 5 2 7 

% within HCMV DNA 11.9% 25.0% 14.0% 

 
Glioblastoma  

multiforme 

Count 8 1 9 

% within HCMV DNA 19.0% 12.5% 18.0% 

 
Pilocystic 

Astrocytoma 

Count 4 0 4 

% within HCMV DNA 9.5% 0.0% 8.0% 

 Astrocytoma III 
Count 2 1 3 

% within Virus DNA 4.8% 12.5% 6.0% 

 
Juvenile Pilocystic 

Astrocytoma 

Count 0 1 1 

% within Virus DNA 0.0% 12.5% 2.0% 

Total 
Count 42 8 50 

% within HCMV DNA 100.0% 100.0% 100.0% 

 
 

Discussion    

The existence of HCMV proteins and oligonucleotides in a high percentage of gliomas and the 

expression of HCMV proteins and oligonucleotides in a high percentage of gliomas was first 

reported by Cobbs and his colleagues4.                                                                                                      
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Type of glioma Frequency rate 

Astrocytoma (I) 26 (52%) 

Astrocytoma (II) 7 (14%) 

Astrocytoma (III)  3 (6%)   

Pilocystic astrocytoma 4 (8%) 

Glioblastoma multiforme (GBM) 9 (18%) 

Juvenile pilocystic astrocytoma 1 (2%) 

Total 50 (100%) 
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The HCMV infection level in glioma samples in most studies is usually very low, and thus more 

sensitive methods may be required to detect persistent HCMV infection in tumor cells. Until now 

HCMV is not considered an oncogenic virus. There are currently several hypotheses on how 

HCMV enters the human brain, but none of them implies that the virus plays a role in glioma 

genesis. Thus, it is not clearly defined still whether HCMV infection is an epiphenomenon or is 

actually causative of this type of tumors5.    

 

Table (3): The mean age in all types of glioma tumour 

 

Type Mean age Median No. Std. Deviation 

Astrocytoma I 30.77 35.00 26 19.340 

Astrocytoma II 39.14 40.00 7 18.188 

GBM 50.33 62.00 9 22.555 

Pilocystic astrocytoma 
 

10.75 
 

12.00 
 

4 
4.031 

Astrocytoma III 34.00 35.00 3 6.557 

Juvenile pilocystic astrocytoma 
 

2.00 
 

2.00 
 

1 
. 

Total 33.48 35.00 50 20.981 

 

The infection rate HCMV is very low and no studies have yet been attempted to detect HCMV 

by means of transcriptomic or genomic DNA analyses using next-generation sequencing. Thus it 

must be considered whether HCMV can by itself elicit oncogenic and immunosuppressive 

processes, and consequently whether this virus is actually a relevant therapeutic target in 

glioblastomas6.                                                                                                                                          

Also, despite there are numerous ongoing clinical trials, no evidence has been yet obtained on 

the biological efficacy of anti-viral agents on gliomas. It must also be taken into account that 

anti-viral treatments may also act in other ways independent of HCMV targeting, for instance by 

synergizing with chemotherapy and/or radiation therapies7.                                                                              

In this study there was a lack of positivity of HCMV in glioma tumor tissues, since only 8 cases 

were positive and 42 were negative for HCMV DNA. This finding is in agreement with the 

findings of the study conducted by Scheurer and his co-workers8..                                                                  

We suggest that necessity of optimizing sample preparation and detection techniques are needed 

when extracting from paraffin-embedded tissues to adjust for low levels of infection. We were 

detecting the HCMV immediate early 1 (IE1) protein in glioma tissue samples and 16% were 

positive in tissues when all blood samples were found negative. This confirms that the HCMV is 

tissue-specific. This was similar to the finding of (IE1 gene) protein in 100 % of glioblastomas 

and 82 % of low-grade gliomas with the use of immunohistochemistry8.                                                                                        

HCMV-specific oligonucleotides in the same areas of IE1 expression in the tumor was 

determined by in situ hybridization. Cobbs and his co-authors4 had initially described that 

HCMV IE1 and virus-specific oligonucleotides could be readily detected by optimizing these  
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techniques. Moreover, they validated the lack of HCMV expression (or virus-specific 

oligonucleotides) in areas of necrosis or outside the glioma tumor margin. Regardless of whether 

HCMV is an early or late event associated with gliomagenesis, the presence of the HCMV within 

the glioma tumor cells holds significance for several reasons9.                                                              

Conclusion:  The high level of human cytomegalovirus expression in different grades of glioma 

tumours, and the low-level of latent human cytomegalovirus infection may suggest a role in 

glioma tumour pathogenesis.                                                                                                               

Recommendations:  Studying the HCMV proteins in glioma patients may provide more details 

about the mechanism by which HCMV can be used to modulate the cancer. The results of the 

current study corroborate previous studies performed by Scheurer and his colleagues10.                        

However, a more detailed molecular study of HCMV infection in glioma patients is required for 

a definitive conclusion. Association of HCMV infection with the initiation or progression of 

glioma tumor may raise the possibility of using  antiviral-based strategies in the management of 

this disease. 
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