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INTRODUCTION
Helicobacter pylori (H. pylori) infection is a risk 

factor for the development of gastric cancer(1,2) 

(MALT) lymphoma in the stomach(3). Most gastric 

changes and can undergo complete or partial 
regression after eradication of H. pylori from the 
stomach(4-8). The results of a meta-analysis of 
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Background: 
Helicobacter pylori (H. pylori) is recognized as the causative agent of peptic and duodenal ulcers, gastric adenocarcinoma, 

damage of lysates of H. pylori in human B lymphocytes. 
Materials and Methods: 

from H. pylori isolates from dyspeptic patients. Direct H. pylori

Results:  

protein concentration of H. pylori lysates (r2=0.994, p
H. pylori

Conclusion: 
This study provides evidence of the direct effect of H. pylori
might lead to the development of abnormal B cells. Long-term infection by H. pylori has been implicated in epithelial 

this study propose that persistent H. pylori
MALT lymphoma arises.
Keywords: H. pylori; Human B lymphocytes; Genotoxic damage; MALT lymphoma

please cite this paper as:
Helicobacter pylori-induced 

Genotoxic Damage in Human B Lymphocytes. Govaresh 2013;17:274-279.

ABSTRACT

274

Mohammad Pouralijan-Amiri1, Farideh Siavoshi1 2, Hossein Mozdarani3, 
Masoud Reza Sohrabi4, Reza Malekzadeh5



Govaresh/ Vol.17/ No.4/ Winter 2013275

eradication of H. pylori to be an effective treatment 

lymphoma(9). It has been concluded that there is a 
H. pylori infection and 

gastric MALT lymphoma. According to research, in 
MALT lymphoma, the intralymphomatous T cells 

H. pylori antigens also stimulate the proliferation of 

have demonstrated the direct effect of H. pylori on B 

example, translocation of H. pylori CagA into B cells 
induces proliferation and transformation leading to 
gastric MALT lymphoma, even though CagA possesses 
both phosphorylation-dependent and -independent 
activities and its biological impact depends on cell-

strains of H. pylori
gastric MALT lymphomas that have a characteristic 
chromosomal translocation, t (11; 18) (q21; q21)
(13). The occurrence of this type of transformation 
and possible chromosomal breakage indicates that H. 
pylori
damage. It appears that infection by some H. pylori 

adenocarcinoma and MALT lymphoma(14). Some 

damage in peripheral blood lymphocytes of subjects 
H. pylori(15) and direct induction of 

DNA damage in gastric epithelial(16) and mouse 
leukemia cells(17) in vitro. It has also been proposed 

H. pylori
vivo not only suppress apoptosis of B lymphocytes 
but also induce their survival and proliferation, 

that H. pylori might have multidirectional activities 
in the pathogenesis of gastric MALT lymphoma, 
eventually leading to the stimulation and proliferation 

H. 
pylori in DNA breakage of human B cells has not 
been investigated. The present study investigates the 
genotoxic effect of lysates of H. pylori in human B 
lymphocytes.

MATERIALS AND METHODS  

 
We chose seven H. pylori

characterized Cell Bank at the Digestive Diseases 
Research Center, Tehran University of Medical 

atrophic antral gastritis (SLN002, SLN004), peptic 
ulcer diseases (SLN007, SLN019), and gastric cancer 

cultured on selective brucella agar medium (Merck) 

H. pylori 16S rDNA(20). 

1 min at 94°C, 1 min of annealing temperature at 56°C, 

H. pylori

primers using BigDye technology on an ABI3700XL 
DNA sequencer (Applied Biosystems). The BLAST 

published in GenBank. Escherichia coli (E. coli) 

for the in vitro cytokinesis-block micronucleus assay 
H. pylori 16S rDNA primers.

of the Digestive Diseases Research Center, Shariati 
Hospital, Tehran University of Medical Sciences, 
based on the ethical principles of human research and 
experimentation as expressed in the Declaration of 
Helsinki. 

Preparation of H. pylori and E. coli lysates

cultures in 10 mmol tris-buffered saline (pH=7.4). 

that of a no. 5 McFarland standard. Bacterial lysates 

determined by the Bradford method. 

Cell culture 
We used the human B lymphocyte cell line (ATCC 

2 in 

to determine the percent of viable cells in the cell 
suspensions. 
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In vitro cytokinesis-block micronucleus assay

5

1640 culture medium. Lysates of H. pylori and E. 
coli

In order to visualize nuclei and micronuclei, the 

temperature. Numbers of nuclei and micronuclei 

1000 binucleus cells on each slide for the presence 

objects separated from the nuclei that had nuclear-
like staining characteristics and an area of less than a 
quarter of the area of a nucleus.

The in vitro cytokinesis-block micronucleus 

eight slides and the number of micronuleated cells 

of each concentration) that belonged to seven strains 

expressed as the total mean micronuclei number 

also evaluated for the presence of micronuclei in the 
E. coli

Statistical analysis
The number of micronuclei in the binucleus B 

cells and the protein concentrations in H. pylori 

p-value of <0.05 

 

RESULTS  
Electrophoresis of the PCR products from the 

seven H. pylori 16S rDNA isolates resulted in 519 bp 

H. pylori. BLAST analysis 

H. pylori 
J99, 26695, 60190, and Tx30a. The negative control E. 

H. pylori 16S rDNA primers.
H. pylori lysates of the seven 

samples obtained from different dyspeptic patients 

(Figure 1). The average total number of micronuclei 

(range: 1.88-3.30), and 3.81 (range: 3.00-4.73) times 
H. pylori lysates), 

H. pylori 
lysate protein concentrations of each strain (data not 

concentration of H. pylori lysates (r2=0.994, p=0.006). 
E. coli as a non-

the number of micronuclei (r2=0.344, p=0.656; Table 
1). E. coli lysate did not cause cell death at higher 

 
 DISCUSSION 

assay to investigate direct DNA damage caused by H. 
pylori lysates on human B lymphocytes. This method 

genotoxic impact of H. pylori lysates on cultured B 

H. pylori lysate (12.43±1.91) 

the frequency of produced micronuclei differed among 
the strains at the different protein concentrations. MMN 

H. pylori strains. At 

cell death and reduced numbers of micronuclei. Ning et 
al. observed DNA damage by H. pylori on the gastric 
epithelial cell line GES-1, by using micronucleus assay. 
At H. pylori

than that of the control(23). Schmausser et al. also used 
the micronucleus assay to study induction of DNA 
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damage on L5178Y mouse lymphoma cells treated 
H. pylori strain 

H. pylori
the involvement of carcinogen materials created 
chromosomal breakage. When the protein concentration 

the formation of micronuclei(17). A case-control study 

H. pylori. The overall frequency 

higher (17.65 ± 1.55) than in the controls (7.39 ± 0.66), 
H. 

pylori infection and the rate of cytogenetic damage 
in the cells from infected hosts(15). The difference 
in micronuclei formation among the recent studies, 

including our study, could be due to differences in study 
design, genotype of H. pylori isolates, and cell-types at 

by cell-type(11) and its translocation into human B 
lymphoid cells might lead to the upregulation of Bcl-2 

Micronucleation has been implicated in the genomic 
plasticity of tumor cells and apoptosis. It has been 
suggested that cells bearing micronuclei often undergo 

numerous disorders. These disorders are delivered to 

study, observation of micronuclei in the binucleated B 
cells has indicated that H. pylori lysates could strongly 
cause chromosomal breakage in human B lymphocytes. 
It could be proposed that the formation of micronuclei 

Table 1: Average total number of micronuclei in binucleus B lymphocytes treated with different protein
              concentrations of H. pylori lysates.  

Strains (No.)
H. pylori protein 

concentration 
(μg/mL protein)

Total mean micronuclei number 
(tMMN) ± SE/1000 binucleus 

cells
Range

H. pylori (7)

0 3.26 ± 0.48 2.49 ± 0.21 – 4.23 ± 0.65
10 5.95 ± 0.83 4.15 ± 0.68 – 9.12 ± 1.25
20 8.45 ± 1.28 5.61 ± 0.78 – 13.95 ± 2.58
30 12.43 ± 1.91 8.07 ± 1.30 – 20.00 ± 3.16

Control E. coli

0 3.46 ± 0.82 -
10 3.71 ± 1.65 -
20 3.59 ± 0.60 -
30 3.86 ± 0.40 -

Fig 1: Human B lymphocytes treated with H. pylori lysate isolated from a dyspeptic patient. The micronuclei 
           produced in the binucleus B cells are shown by arrows (400x).
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Results of the present study provide an evidence of the 
direct effect of H. pylori in genotoxic damage of human 

the development of abnormal B cells. It is proposed 
that persistent infection by H. pylori in gastric epithelial 
cells could not only continuously stimulate the immune 
cells by bacterial antigens, but also directly cause DNA 

MALT lymphoma arises. The nature of trapped genes 
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