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ABSTRACT 

 

Introduction: Several studies have shown an association between infection with Epstein-Barr virus 

(EBV) and the occurrence of many cancers in humans, including certain gastric carcinomas (GC). 

Indeed, recent studies have reported that 10% of CGs are associated with EBV. 

Materials and Methods: Samples of gastric carcinomatous tissues (biopsies and surgical specimens) 

were analyzed by PCR for the detection of EBV. Samples were collected retrospectively between 

January 2008 and December 2018. 

Results: during this period, 52 samples were analyzed. PCR results show the EBV infection rate to be 

3.8%. 

Conclusion: The results obtained during this preliminary study confirm the association of EBV in 

3.8% of CG cases, which is consistent with the data in the literature. 
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INTRODUCTION 
The presence of the Epstein Barr 

Virus (EBV) in gastric cancer (GC) was 

first detected by Burke et al. (1990), in a 

rare form called undifferentiated lymphoid 

stromal carcinoma, identical to NPC. It was 

later shown that all other histological types 

could be associated with EBV (Shibata and 

Weiss., 1992). This association is based on 

the one hand on the presence of clonal viral 

products in gastric tumor cells, and on the 

other hand on high anti-EBV antibody 

levels in pre-diagnostic sera. The frequency 

of CGs infected with EBV ranges from 2 to 

20%, with an average of 10%, making it the 

largest cluster of EBV-associated tumors in 

the world. Its incidence is characterized by a 

significant geographic disparity; it is high in 

some Western countries such as Germany 

and the United States, while it is lower in 

most European countries, South America 

and Asia (Shinozaki-Ushiku et al. 2015 (a)) 

. By carrying out this study we wanted to 

determine the prevalence of the Epstein Barr 

Virus associated with gastric cancer at the 

University Hospital of Brazzaville. 

 

 



Fidele Mambouene et.al. Prevalence of gastric cancer associated with the epstein-barr virus at Brazzaville Chu. 

                                International Journal of Health Sciences and Research (www.ijhsr.org)  138 

Vol.11; Issue: 9; September 2021 

MATERIAL AND METHODS 

We conducted a descriptive study to 

collect retrospective data made from 

samples of gastric carcinomatous tissue 

included in paraffin in the period from 

January 2008 to December 2018 at the 

Laboratory of Anatomy Pathology (LAP) of 

the University Hospital of Brazzaville 

(CHU) -B). The inclusion criteria were all 

biopsies and surgical specimens diagnosed 

with adenocarcinoma. During this period, 

we collected 52 samples of carcinomatous 

gastric tissue included in paraffin. The 

following were excluded: debits that were 

poorly fixed, over-fixed or insufficient. The 

association of Epstein bar virus in gastric 

cancer was verified by quantitative real-time 

PCR. 

The following method was used: 

 

DNA extraction 

Sections of 5 μm were produced 

using the Leica microtome from the paraffin 

blocks and placed in the eppendorf tubes. 

Dewaxing was performed by adding 

1 ml of xylene to each eppendorf tube 

representing a sample. After vortexing for 

30 seconds, the tubes were incubated at 

room temperature for 15 min then 

centrifuged at 6000 rpm at 15 ° C for 5 

minutes. After removing the supernatant, 

1mL of 70% ethanol was added, vortexed, 

incubated for 15 min at room temperature 

then centrifuged for 5 min at 6000 rpm at 15 

° C. The operation was repeated twice. 

Finally, the pellet was dried at room 

temperature overnight. The dewaxed and 

dried pellet was washed with PBS 

(phosphate buffered saline) two (2) times 

until no residual ethanol was visible. The 

samples were resuspended in 180 μl of 

tissue lysis buffer with the addition of 20 μl 

of proteinase K, then vortexed. Incubation 

took place at 56 ° C for one hour following 

the manufacturer's instructions. The samples 

were then cooled to room temperature. 

Then, we performed 2 to 3 washes by 

adding 5 µl of washing solution followed by 

centrifugation at 14,000 rpm for 2 minutes. 

After avid centrifugation, 50 to 100 µl of 

elution solution was added to each 

collection tube containing a filter followed 

by a first gentle centrifugation of 2000rpm 

for one minute, then high speed 

centrifugation of 8000rpm for 2 minutes. 

The collected DNA is immediately stored at 

-20 ° C for later use. DNA extraction was 

performed according to the ReliaPrep ™ 

gDNA Tissue Kit procedure as described by 

the manufacturer. A Qubit® 3.0 

spectrophotometer was used to read the 

concentrations. 

 

2- DNA amplification 

We used the q PCR Mic brand 

thermal cycler. 

Kit composition 

The Amplification Kit used was the 

Diagenode, it is composed of: a master mix, 

primers and hydrolysis probe for the 

Epstein-Barr Diagenode virus, primers and 

hydrolysis probe for the Diagenode 

inhibition control and a Diagenode Plasmid 

Inhibition Control 

PCR 25 μl 

Preparation of the sample 

12.5 ……… X Master mix 

2.5 μl ………… Primers & hydrolysis probe 

for Epstein-Barr Diagenode virus 

2.5 μl ………… Primers & hydrolysis probe 

for Diagenode inhibition control 

2.5 μl ………… .Diagenode plasmid 

inhibition control 

5 μl …………… Human sample (or VEB 

positive control) 

25 μl ………… .final volume 

 

Thermal cycler program (qMIC) 

ABI 7000-7300-7500-7900HT-

StepOnePlus ™ / Roche Lc480 / Biorad 

iCycler-IQ5- CFX96 / Agilent Stratagene 

MX3000P-3005P / Qiagen Rotor-Gene 

 
Table 1: qMic program 

Level Description 

1 2 minutes at 50°C (1 cycle) 

2 10 minutes at 95°C (1 cycle) 

3 Cycle program  (45 cycles) 

 Step 1 : 15 secondes à 95°C 
Step 2 : 60 secondes à 60°C 
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RESULTS 

In our work, during this period from 

January 2008 to December 2018, we 

collected 52 cases of gastric 

adenocarcinoma out of a total of 98 gastric 

tumors. The results were as follows: the 

ages of our patients are between 23 and 86 

years old. A male predominance is observed 

with 34 men and 18 women, i.e. a sex ratio 

of 1.9. Epstein Barr Virus tumor DNA was 

detected by quantitative real-time 

polymerase chain reaction in 3.8% of cases. 

Both cases were male and according to 

Lauren’s classification these two cases were 

intestinal histologic type and with age over 

50 years 

 

 
Figure 1: positive case of EBV in gastric cancer (result of the qMIC thermal cycler) 

 

 
Figure 2: negative case of EBV in gastric cancer (result of the qMIC thermal cycler) 

 

DISCUSSION 

Recently, much attention has been 

paid to the association of EBV infection and 

gastric carcinoma. In the present study, two 

cases of EBV associated with gastric cancer 

(3.8%) were confirmed. 

These results are consistent with 

those reported on the positivity of EBV in 

gastric carcinoma by zur Hausen and Imai S 

(zur Hausen A, 2000; Imai S, 1994). 

Gastric carcinoma associated with 

EBV forms the largest group of malignant 

tumors associated with this virus. It is found 

worldwide, with large geographic variations 

(Takada, 2000) .According to meta-

analyzes, the frequency of EBV infections 

in CG ranges from 2 to 20%, with a global 

average of about 10% (Xu et al 2016; Wang 

et al 2016). 

The highest frequencies were 

observed in the United States (16%) 

(Shibata and Weiss, 1993; Gulley et al, 

1996) and in Germany (18%) (Ott et al, 

1994; Ryan et al, 2009) and lower in Japan 

(6.9%) (Takada, 2000), China (4.3%) 

(Camago et al, 2011) and Peru (3.9%). In 
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North Africa more precisely in Tunisia, the 

study carried out by Ben Ayed-Guerali and 

collaborators in 2011 found a prevalence of 

14.8% (Ben Ayed-Guerfali et al 2011).Thus, 

taking into account the results of our study, 

and making the comparison with those of 

the literature, we can say that our results are 

in harmony with those of the literature and 

Congo Brazzaville is a region of low 

frequency of EBV associated with gastric 

carcinoma. 

 

CONCLUSION 

This study showed that EBV virus 

infection is associated with gastric 

carcinomas in Congo Brazzaville. The 

frequency of EBV-positive gastric tumors in 

our study (3.8%) is slightly lower than the 

global average frequency (10%). 

This shows that Brazzaville should 

be considered a low risk region, suggesting 

that this virus is not an important etiological 

factor in the occurrence of gastric cancers in 

the population of Congo Brazzaville. In the 

absence of histological or phenotypic 

peculiarities, detection of EBV positive 

gastric adenocarcinomas is only possible 

with molecular biology techniques. 
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