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ABSTRACT 

Background: Malaria and Epstein–Barr virus (EBV) infections are recognized 

cofactors in the genesis of endemic Burkitt lymphoma, the most common 

pediatric cancer in equatorial Africa.  

Objective: To detect Epstein - Barr virus in malaria positive patients in 

Khartoum state 

Materials and methods: A cross-sectional study was conducted in Khartoum 

State hospitals during the period from April 2018 to April 2019. Fifty specimens 

from malaria positive patients (16 males and 34 females) were collected and 

tested by conventional polymerase chain reaction (PCR) for detection of EBV.  

Results: Out of the 50 malaria positive patients samples tested by PCR, EBV was 

detected in 5 (10%) samples. 

Conclusion: The rate of EBV infection among Sudanese malaria patients was low 

(10 %, 5/50). 
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I. INTRODUCTION 

 

Epstein–Barr virus (EBV or human herpes 4) is a 

human herpes virus that establishes a persistent 

infection in 90% of the world’s population. Similar to 

other herpes viruses, EBV has two modes of lifestyle: 

latent or (non-productive) infection, and lytic or 

(productive) replication. Following primary early life 

infection, EBV persists within memory B lymphocytes 

in a dormant state for the lifespan of the host. A low 

level of reactivation into lytic replication allows viral 

excretion into the saliva leading to contact 

transmission of the virus in vivo [1].  

The lifelong permanent infection established by EBV 

is harmless in almost every host and rarely causes 

disease, unless the host–virus stability is upset. So, viral 

persistence represents a balance between viral 

dormancy, viral active replication, and host immune 
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responses. The lytic phase of viral replication can be 

caused in vitro by a variety of reagents and stimuli, 

including halogenated pyrimidine [2], phorbol esters [3], 

calcium ionophores [4], transforming growth factor b [5], 

butyrate [6], and triggering of the B cell receptor (BCR) 

with anti-immunoglobulin (anti- Ig) antibody (Ab) [7]. 

Less is known about the physiological stimuli that 

control activation of the virus productive cycle in vivo, 

though replication seems to take place following 

plasma cell differentiation [8]. 

It has been well documented that EBV is causally 

associated with various malignancies, including 

endemic Burkitt lymphoma (BL), nasopharyngeal 

carcinoma, and B cell lymphoma, in 

immunocompromised hosts [9].  

Both EBV infection and intense exposure to 

Plasmodium falciparum malaria; in holoendemic 

malaria; are known cofactors in the pathogenesis of BL, 

which is the commonest pediatric cancer in equatorial 

Africa, accounting for up to 74% of childhood 

malignant disorders [10].  

Development of BL, a B cell malignancy, is signaled by 

high Ab titers to antigens indicative of EBV 

reactivation [11].  

Recent reports indicate that the impact of malaria 

infection on EBV persistence is reflected by an 

increased viral replication. Children living in endemic 

malaria areas have higher EBV load [12,13], and acute 

malaria infection leads to increased levels of 

circulating EBV that are cleared following anti-malaria 

treatment [14]. 

The mechanisms that may lead to viral reactivation 

during P. falciparum malaria are poorly understood. 

The identification of a polyclonal B cell activator and 

Ig binding protein in P. falciparum is of particular 

relevance. It was shown that the cystein-rich inter-

domain region 1a (CIDR1a) of the P. falciparum 

erythrocyte membrane protein 1 (PfEMP1) induces 

proliferation and activation of B cells, particularly of 

the memory subset, where EBV resides [15, 16]. 

In the 1970s, IARC demonstrated that more than 90% 

of adults worldwide are infected with EBV, based on 

the detection of antibodies to EBV (especially 

antibodies to viral capsid (VCA) and complement-

fixing soluble (CF/S) antigens) [17] Many other 

epidemiological studies have shown since that EBV is 

highly prevalent throughout the world [18,19] ,including 

in isolated populations [20, 21]. 

 Sudan is highly endemic malaria country; over 1.8 

million cases of malaria were reported from across 

Sudan in 2019[22].  

 

On the other hand, few scattered studies have been 

conducted in several Sudanese subpopulations using 

different types of samples and methods to detect EBV 

infection. For example, 

 Jalouli et al ` (2010) tested oral  brush samples from 

apparently healthy volunteers and in patients with oral 

cancer ,EBV was detected in 118/175 (67.4%) of 

healthy people and in 69/217(31.8%) of the oral cancer 

patients samples[23]. 

 In a more recent study 6 (5.88%) out of 102 esophageal 

cancer patients were found to be positive for EBV by 

PCR [24].   

Only 3 (7%) out of 42 ductal breast carcinoma were 

positive for EBV DNA and none of 18 benign breast 

tumor (control group) were positive for EBV DNA [25]. 

In yet another study the results showed that eight out 

of 70(11.4%) breast cancer (Osman et al, 2019) patients 

were positive for EBV virus [26].  In contrast, a high 

frequency of 55.5% of EBV DNA detection in women 

with breast cancer has been reported.  

In a relatively larger study among nasopharyngeal 

carcinoma patients in Sudan EBV genes were detected 

in 92/150 (61.3%) tissue samples using PCR [27]. 

On the other all 43 samples of NPC (100%) were found 

positive for EBV by in situ hybridization [28]. Further, 

EBV LMP1 gene transcripts were found in 29 (36.3%) 

of the 80 patients with paedriatic leukemia but in none 

of the healthy controls (P < .0001) [29].   

To the best of our knowledge no studies have addressed 

EBV infection in malaria afflicted patients in Sudan. 
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II.  METHODS AND MATERIAL 

 

Study Design 

This is a cross sectional study carried out in Khartoum 

state’s hospitals that was conducted during period 

April2018 to April 2019. 

Clinical samples 

All participating patients were given a written 

informed consent. Blood samples from 50 patients with 

microscopically confirmed malaria parasite (16 males 

and 34 females) were collected in EDTA tubes. The 

blood samples were centrifuged at 3000 RPM for 5 

minutes  and obtained plasma was then used for DNA 

extraction.  

DNA extraction 

 DNA extraction was done by Saturated sodium 

chloride method as mentioned by Miller et al [30]. 300 

µl of blood samples were resuspended in 1.5 ml 

Eppendorf’s tube with 1000 µl red cell lysis buffer 

(RCLB), mixed well and centrifuged at 5000 rpm for 10 

min, Supernatant was discarded and 300 µl of white 

cell lysis buffer (WCLB) was added, 10 µl of 10% SDS 

and 20 µl of protein’s K solution were then added and 

the mixture was incubated for 1 h at 65°C. Then 100 µl 

of 6M NaCl was added followed by 200 µl of cold 

chloroform and centrifuged at 18000 rpm for 6 min 

supernatant containing the DNA was then transferred 

to a new tube the viral DNA was finally eluted in 25ul 

of elution buffer and stored at -200C 

 

Polymerase Chain Reaction (PCR):  

The PCR was performed using primers that are specific 

for the EBV primers for EBV sequence were (SL1, 5-

GGACCTCAAAGAAGAGGGGG-3 and the reverse 

primer SL3, 5-GCTCCTGGTCTTCCGCCTCC-3). The 

reaction was performed in 20 ul total volume that 

included 5ul master mix, 1ul forward primer, 1 ul 

reverse primer, 4 ul extracted DNA and 9ul distilled 

water. 

The cycling condition were as follow: 

Initial denaturation at 94 for 10min followed by 40 

cycles of denaturation at 94°C for 1min annealing at 

60 °C for 45s and extension at 72°C for 45s with final 

extension at 72 for 1 min ,10 ul of amplified product 

was analyzed by gel electrophoresis in 2% agarose 

stained with 0.15% ethidium bromide and visualized 

by using UV gel documentation system The expected 

size for EBV GENE amplicon was 80 bp. 

Statistical analysis 

Cramer test and SPSS 16 software were used to perfor

m the analysis.  

Statistical significance was set at a P value of less than 

0.05. 

Ethical Review    

The study was approved by the Ethical Review 

Committee (ERC) of Alneelain University, the 

Ministry of Higher Education & Scientific Research, 

Khartoum State, Sudan. 

 

III. RESULTS AND DISCUSSION 

 

Results 

Out of 50 malarias positive patient tested, 5 (10 %) 

were found positive for EBV DNA by PCR (table. 1). 

Based on age group, the distribution of patients 

positive for EBV were (60%) and (40%) in the age 

groups 20-40 year and 41-60yraes respectively (p value 

0.083) (table.2) 

 

According to gender, EBV was positive in (18.7%, 3/16) 

of the male patients and (5.8%, 2/34) of female patients 

but with no significant difference between male and 

female (P value 0.512). (table.3) 

   

Table 1: prevalence of EBV in studied groups 

Malaria 

positive 

patients 

Positive PCR 

for DNA of 

EBV 

Negative PCR for DNA 

of EBV 

 

Total 

NO. 

 

No. 

 

% 

 

No. 

 

% 

50 5 10 45 40 
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Table 2: prevalence of EBV according to age groups 

Age 0-20 21-

40 

41-

60 

61-

80 

P 

value 

Positive 0 3 2 0 0.083 

Negative 7 18 15 5 

 

Table 3: prevalence of EBV according to gender 

Gender Male  Female P value 

Positive 3 (18.7%) 2(5.8%) 0.512 

Negative 13(81.3%) 32(94.2%) 

 

Discussion  

EBV is a potent transforming virus for human B cells 

that has been implicated in the pathogenesis of 

numerous malignancies. Worldwide, over 90% of 

people are infected with EBV during their lifetime[31]. . 

After infection, EBV persists in a latent state 

throughout life, selectively in memory B lymphocytes. 

Immunosupression as a result of diseases such as HIV 

or malaria can lead to the reactivation and proliferation 

of EBV-infected cells [32]. EBV infected people have a 

higher prevalence of P. falciparum malaria and a 

higher P. falciparum genetic diversity score than 

controls[33],but the relative role of the malaria parasite 

and EBV in the development of BL remain unclear.  

Number of studies has reported a positive correlation 

between EBV and malaria positive patients, in N Rasti 

et al 2005 EBV DNA is detected in 47% in the malaria 

infected [34] 

The frequency of EBV detection in malaria positive 

patients is varied in different regions of world. In the 

present study only five (10%) of our malaria positive 

sample were positive for EBV DNA.   

 These results indicated that malaria may not play a 

significant role in concurrent EBV reactivation in 

patients from Khartoum. This is in contrast with 

Moormann, et al (2005,2011) statements that P. 

falciparum malaria induces polyclonal B-cell 

expansion and EBV reactivation that can increase the 

likelihood of a c myc oncogene translocation, and 

hence the development of BL; or that malaria infection 

weakens EBV-specific T-cell immunity, leading to 

reactivation of EBV in infected B cells and the loss of 

viral control[12,35].   \ It is also in contrast with the  

suggestion that malaria has inherent effects on EBV–

host balance that contribute to great increase in viral 

load present in children from malaria endemic areas 

and probably result in an increased risk for BL[36].     

 

IV. CONCLUSION 

 

In the present study only 10% of malaria positive 

patients showed EBV infection  using PCR, which is 

low compared to EBV infection rates in other 

subpopulations tested in Sudan. No significant 

differences according to age and sex were discernible. 

Finally, our study represents the first report on EBV 

infection in malaria patients in Sudan. 
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