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Abstract: 
          Helicobacter pylori (H.pylori) is a Gram negative microaerophylic bacterium that 
is closely associated with gastroduodenal diseases. The prevalence of H.pylori infection 
is high world wild. Cytotoxin –associated protein (cag A)encoded by cag A gene has 
been reported to be a major virulence factor of H.pylori infection. The aim of this study 
is to investigate the H.pylori cag A status and its relationship to endoscopic and 
histopathological findings as well as serum and local interleukin-������-�����	
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H.pylori was confirmed by culture, histopathology and polymerase chain reaction 
(PCR),while cag A gene was detected by PCR. Serum and gastric tissue IL-�����	��
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higher in cag A-positive patients as compared to cagA –negative H.pylori infected 
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showed significant increase in  cag A-positive patients as compared to cag A-negative 
��������� ��*���$�� �����������

���	����
��
������
������������� ��*������� ��	������
significant positive correlation between serum and tissue IL-����	,��-$���*�������'��
.�
there was significant positive correlation between tissue IL-���������
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concluded that cag A –positive strains of H.pylori are associated with higher bacterial 
density, greater  histopathological changes and increased systemic and local IL-���
production. This enhanced inflammatory response is thought to have role in disease 
pathogenesis, explaining the occurrence of peptic ulcer and sever gastritis with  cag A 
positive strains. 
 
 
Introduction 
 
���������Helicobacter pylori (H.pylori) is a 
pathogenic microaerophilic spiral 
Gram- negative bacterium which plays 
a significant role in the pathogenesis of 
chronic gastritis, peptic ulcer and gastric 
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not result in clinically relevant disease, 
even though such infections are often 
persistent and can be life long in many 
����+������� �0����	.�--���� !
��+�	.�
only a small number of infected  
individuals will suffer from clinically 
overt   gastroduodenal   disease   and the 
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 reasons  for this is unclear   ( Jenks et 
���.�--���� ��� ���� ����� �	
�
���� �����
certain strains of H. pylori may be more 
virulent and a variety  of strain charact -
eristics associated with disease severity 
��+�� ����� ����������� ��0����	.� �--#���
One Key marker is cytotxin- associated 
antigen (cag A), a high molecular 
���&��� ��)�-���� 3���� �����
�
� -
minant protein encoded by the cag A 
gene.Cag A gene is an important marker 
for cag pathogenicity island(PAI) which 
is associated with an increased 
inflammatory response at gastric 
��

���� ��+��� �� 1���	�� ��� ���.� )������
Althogh little is known about cag A 
function but its presence is found to be 
associated  with increased mucosal 
cytokine production ( Yamaoka et 
���.)������ 4��
������ �	�� �����
���� �
�
play a crucial role in the pathogenesis  
of H.pylori associated gastric 
��������!���� � ��� ���.)���������	������- 
��� ���-� ���� ��� �� 	�
������ �����������
proinflammatory cytokine produced 
mainly by macrophages .It stimulates 
interferon gamma production by natural 
killer cells and T cells (Kawabata et al., 
)������ ��� ���� 	��
	���� ����� ��-��� ����
play a role in gastric mucosal damage, 
but there is no much data available 
regarding its association with H.pylori 
infection and its cag A statuts ( Crabtree 
������.�--��� 
 Aim: The aim of this study is to 
investigate the H.pylori  cag A status   
and its relationship to endoscopic and 
histopathological findings, as well as 
local and systemic IL-����	
��
��
������
patients with dyspepsia. 
 
Subjects and methods 
          Forty subjects with dyspeptic 
symptoms presented to Internal 
Medicine Department outpatient clinic 
at AL- Zahraa University Hospital were 
included in this study. Th��� ��	�� "��
������ ���� ��� ���������  ���	� �&���

	��&��� �	
�� ))� �
� $�� � ���	�� 
���� '���
patients were subjected to full medical 
history, clinical examination, abdominal 
ultrasonography and electrocardiogra -
phy. Non of the patients had previously 
received H.pylori eradication treatment, 
acid suppression treatment or non-
steroidal  anti-inflammatory drugs in the 
�	�
����&� "� �
������ 1�������� �����
diabetes mellitus. hepatic, pancreatico -
biliary ,  renal, and  cardiac  diseases 
were excluded. Five ml of blood were 
withdrawn from all patients, were left to 
clot and sera were separated for assay of 
routine laboratory tests ( fasting blood 
glucose, urea , creatinine, serum 
transaminases (ALT and AST), 
bilirubin, alkaline phosphatase, albumin 
and serum amylase using chemistry 
���
�����5�	� �!���
��� -����� ���� ��	���
IL-��������� 
          All patients were subjected to   
upper gastrointestinal endoscopy  
�6�������.7�8�)��.9�������
	���������
�
symptoms. Three antral biopsy 
specimens were obtained  and used for:  
 
�- Culture  of H. pylori :  one biopsy 
specipmen was placed in thioglycholate 
broth and transferred to the laboratory 
where it was homogenized by tissue 
homogeniser , cultured on Helicobacter 
selective medium ( Colombia blood 
agar base and Dent supplement 
��:��#;�.6<
�d .UK.) and incubated at 
"#=�4�����	���
	
-aerophilic conditions 
using anaerobic jar and  gas generating 
kit (Campylobacter gas generating kit,  
6<
���.�>3����
	�"-#�������4
�
����������
exhibited characteristics of colonial 
morphology of Helicobacter pylori were 
identified by Gram stained films and 
positive catalase, urease and oxidase 
	��
��
�����4�����	
�&�.)����� 
 
�- Histopathological examination: 
Sections from formalin- fixed biopsy 
specimens   were stained with haemato -
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xlin and eosin and with Giemsa stain . 
The density of H.pylori bacteria , 
neutrophils (activity) and mononuclear 
(MNL) leucocytes were evaluated and 
&	������	
��5�	
��
�"�

		���
����&��
�
non, mild, moderate and severe  accor -
ding to the updated Sydney  system and 
using visual analogue  scale ( Dixon et 
���.�--(�� 
 
�- Assay of H.pylori specific gene and 
cag A gene by polymerase chain 
reaction  (PCR) : one biopsy specimen 
was placed in phosphate buffered 
�������1!� #���� ���� ���� �
�
&���5���
using ultrasonic homogeniser (Cole-
parmer) and cen�	���&������ ����� &� �
	�
������������ �������	���������������	�-
ated and protein content was determined 
for standerdization of IL-��� � � 
����
protein in urine and CSF kit,Spinreact , 
Spain).The supernatants were stored at- 
)�=�4������������
����-���������� 
            The DNA was extracted from 
the remaining pellet, which was resusp -
ended in Tris-� !4�������	� �1!� �������
�	
�������� ����$� �&?���.� ��
������� ���
$(=� 4� � �
	� �� �
�	.� ����� �
����� �
	� ���
��������� 0	
����� ��� ��� �.� )������  ���
extracted DNA was stored at- )�=�4������
assy of H.pylori specific gene and cagA 
gene by PCR. 
            Amplification of H.pylori rDNA 
2!��?!�)�����
���	���	�����
���
��
�����
�(��	@A'�
��!����
	����������&�����
�
�����������������	�&����� 
        Amplification was carried  out in  a 
t
����+
�����
��$�����

�������&�#���
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�<�	�
���� @A'.� �<� 14:� �����	����B�
 	��?!4�.�$��B34�..��$��B�B&4��.�
)>�  �C.� ���� 
�� @ A1�� �)��� �B� 
��
��
��.���$�B�
����
���	���	� �����!���
primer AACGATGAAGCTTCTAGC 
  74 '7� ���� � ���� !�)� �	���	.�
GTGCTT ATT C- GTTAGATAC 
CGTCAT(Gulf Biotech,SA)) .The react 
-ions were performed using Biometra 
thermal cycler.The cycling conditions 
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�����	������	�����������$%��&�r -
ose gel electrophoresis and stained with 
ethedium bromide.One hundred bp 
�����	�����-�(��������	��	��1��	��
���
,Sweden) was included in the gel. The 
PCR products were visua -lized by UV 
�	������������
	��'+�����������.��)������ 
          Amplification of cag A genomic 
DNA was carried out in a total volume 

�� $���� 

������&� $� ��� 
�� �<�	�
����
@A'.� �<� 14:� �����	� �$��B34�.�
���B�  	��-!4��1!��"�.��$� �B�
MgCL)��.)����B���
����
��
�����.�)�>�

��  �C� ���� ��$�B� 
�� ��
�� �	���	�
(sense, GATAACGCTGTCGCTT 
CATACG and antisense, CTGCAAA 
AGATTGTTTGGCAGA)(Gulf 
Biotech, SA).The reactions were 
performed using Biometra thermal 
cycler.The cycling conditions consited 
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PCR products were electrophorosed 
using���$%��&�	
���&��������������������
��������� �	
������ '� ���� ��� �����	�
����-�(��� ���� ��	��	�1��	��
��.�
Sweden) was included in the gel. The 
electrophoresis product was visualized 
with UV transilluminator.The cag A 
&����&�+����-�����	
��
��@�������
�����
���.)����� 
 
�-Assay of IL-��� � ��� 	
��
� ���� ���
supernatant of homogenized biopsy : 
was done using Human IL-��� ;���'�
kit, MBL, Japan. This kit measures  IL-
��� ��� ������
�� ;���'.� ����&� )�
monoclonal antibodies against two 
different epitopes of human IL-���� ���
level of IL-��� �����<�	����������&?���
in the serum and in tissue supernatant as 
pg/mg of biopsy protein . 
             Patients were determined to be 
H.pylori  infected if positive by culture 
and or histological  assessment and 
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positive for H.pylori specific rDNA by 
PCR. 
 
Statistical analysis: 
         The data was analysed using the 
Statistical Package for Social Science 
��1�����������<�	���������������D��@��
Paired-sample t test for comparison and 
Spearmann  correlation  and regression 
line analysis were used.� 1*���$� ����
considered significant. 
  
Results: 
          Forty dyspeptic patients were 
included in this study.Thirty of them 
�#$%�� ��	�� ����
���� ����� !����
	��
(positive culture , H.pylori in gastric 
mucosa and positive H.pylori specific 
	@A'����&�	������� he cag A gene was 
����
������� �(� � 
���
������ "��!����
	��
����
���� ��������� �$"�""%����&�	�� )���
 ��� 
��� 
�� ��� �)$%�� ��������� ��	��
negative for H.pylori  by all methods of 
detection. Therefore according to our 
results, the forty dyspeptic patients  
were  cla�����������
�"�&	
���2 
Group I:� ��<����� 
��� 
�� ��� ���������
���%����	��!����
	�� -positive and cag 
A- positive. 
Group II:�8
�	������
����
����������������
�"$%�� � ��	�� � !�� ���
	�� -positive  and               
were cag A-negative. 
Group III:� �  ��� �
��� �
�� � �����tients  
�)$%�����	�����&���+���
	�!�����
+�������
all methods of  detection. 
      Macroscopic findings  of endoscopy 
��
������������&	
��� �� � #?�(� ��"�#$%��

�����������������
��������
�	�����-?�(�
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patients showed gastritis . In group III  
(?��� �(�%�� 
�������������
�����
	����
���
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� ������&�� � ���� �?��� ���%��
��
�����&���	���������������� 
        Histopathological examinations of 
gastric biopsy specimens showed that 
the scores of H.pylori density and 
cellular infiltration (neutrophils and 

MNL) in  gastric mucosa were 
significantly higher in cagA-positive 
patients (groupI) than  in cagA -
��&���+�� ��������� �&	
������������ )�������������
H.pylori density  and MNL  infiltration 
in gastric mucosa showed significant 
increase in group II as compared to their 
scores in group III , while neutrophil 
score showed non significant differe -
�
���E���$�� ������� )��� 1�������� �����
&���	����� � � -?�(� ��"�#$%�� ��� 
�&� '� –
positive  group  showed higher activity 
(according to Sydney system)  as comp 
-ared to those in cag A -negative patient 
group ( mean ±SD of neutrophil score, 
��$$D��$)�+������$D��"(�/�*������ 
              Serum IL-��� ��+��� ��
����
significant rise in cag A positive 
���������&	
������ �����D�@�.�"����"�D�
�"�#$�� � ��� 

���	��� �
� its level in 
cagA-negative patients (groupII) (Mean 
D�@� .��)�(�D(��)-� �&?��/� �*��������
and as compared to group III 
�����D�@.�()��D$��"��&?��.��*��������
������� "��� '��
.� ��	��� ��-��� ��
����
significant rise in group II as compared 
to its level in group III �� �*� ������
.Moreover, IL-��� ��� &���	�
� �������
supernatant  showed significant rise in 
&	
��� �� �����D� �@.� ����"� D� )"�������


���	����
�&	
������������D�@.�(��#��
D� ���#"� �&?�&� /� �*� ������ ���� ���
compared to group III (mean±SD, 
"���D)����&?�&�/��*�������'��
.� tissue 
IL-��� ��
���� ��&����
���� ��
	����� ���
group II as compared to its level in 
&	
����������*�������������"�� 
         Serum IL-��� ��
���� ��&����
����
positive correlation with gastric IL-���
��� &	
��� �� �	,��-$�/� �*������ ���� ���
&	
��� ��� �	,��--�/� �*������ �table 
�F��&�	�� "��7���	�
� ��-��� ��
����
significant positive correlation with 
H.pylori density , neutrophils and MNL 
���&���	�
���

������&	
��������������F�
��&�	��� �-(�� ���� � 
���� ����� !����
	��
������������BA�����&	
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�ic  findings of endoscopy in all patient groups. 
Endoscopic findings 7	
������,�(� 7	
������,��� 7	
�������,��� 
Duodenal ulcer 
Gastritis 
Normal mucosa 
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	����B����D��@��
��!����
	���ensity, neutrophils and  MNL  in gastric mucosa  
                in dyspeptic patient groups.                                                     

Bioindices Group I 
��,�(� 

Group II 
��,��� 

GroupIII 
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H.pylori density: 
Mean ± SD 
       t 
       p 
Neutrophils: 
Mean ± SD 
        t 
        p 
MNL: 
Mean ± SD 
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        p 
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 ������"�24
���	��
��
����-�����+���������	�����&?�����������&���	�
������������	������������� 
                (pg/mg) in all patient groups. 

Bioindices  GroupI 
��,�(� 

Group II 
��,��� 

Group III 
��,��� 

Serum IL-�� 
Mean±SD 
        t 
        p 
Tissue IL-�� 
Mean±SD 
         t 
         p 
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 ����� ���2�4
		�����
������������	��� ��-�������&���	�
� ������ ��-�� (T.IL-�����������������
T.IL-�� 
                and H.pylori density ,neutrophils and MNL in goups I and II of patients.  

Bioindices 7	
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Figure (�): Ethidium bromide stained agarose gel demonstratig ����bp PCR �
                    of H.pylori specific rDNA (lanes �.".�.(). M=molecular size marker��         
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Figure(�): Correlation between s.IL-�� and gastric IL-�� in group I of patients
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Figure(�):Correlation between gastric IL -�� and MNL in group I of patients
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Figure(�): Correlation between gastric IL-�� and H.pyolri density in group I of patients
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Figure(�):Correlation between gastric IL-�� and neutrophi score in group I of patients
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Disscusion  
         Millions of people annually 
experience H.pylori associated disease 
that most often presents as chronic 
gastritis, peptic ulcer disease, gastric 
adenocarcinoma and mucosa associated 
�����
��� ��B
7
����������.�--(�����
9
�
��������.� )������B��������������+��
suggested that some strains of H.pylori 
are more virulent than others and that 
cag A gene is a virulence factor for 
!����
	����G���	
5�������.�)��������1�	��
��� ���.� )������  ��	�� ��� ��	���� &�
����
variation in the frequency of cag A –
positive strains in many populations( 
H��� ��� ���.� �---��� � ��&� ��� ���.��--$��
found that cag A gene is present in 
��
��� (�-��%� 
f H.pylori strains, 
�����.1���	���������.��)�����	��
	���������
��
����$�-(�%��
��!����
	����	�������	��
cag A positive.  In the present study, 
��
�&�����"��!����
	��–positive patie -
���.��(��$"�"%����	��
�&�'- positive . 
            Many studies have been taken to 
investigate whether H.pylori cagA –
positive strains differ in virulence and 
behaviour than cag A-negative strains ( 
 
�����������.�)����� ���
�		���������.�
revealed that in patients infected with 

�&� '� �
����+�� ��	���� �&	
��� �� �.� #?�(�
��"�#$%�� ������
��������
�	����� -?�(�
�$(�)$%�� ���� &���	������ 6�� ���� 
���	�
hand, all  patients of cag A –negative 
&	
��� ���� &���	����� ������� ����  �����
findings are parallel to those  obtained 
���!������������.���---��������
���������.�
�)����.� ��
� 	��
	���� ����� 
�&� '� -
positive strains  were more frequent in 
peptic ulcer disease , gastric cancer and 
severe gastritis than in chronic gastritis. 
In the present study, patients infected 
with cag A positive strains showed 
significant increase in H.pylori density 
��*������� ���� 
�llular infiltration 
�����	
������ ��*��������� BA��
��*������� �� 
�� &���	�
� ��

��� ����� ���
patients with    cag   A- negative strains 
�������)�������&	������������
�	�	������.�

those obtained by Graham and 
I��
���� �)����.��
�	��
	��������������
severity of gastric inflammation is rela -
ted to the density of cag-A positive 
H.pylori  in gastric mucosa.In addition, 
��	�
�������.�)������
����&	����	�����
��-
ogical changes in gastric biopsies obtain 
-ned from patients infected with cag A-
positive H.pylori than those with cag A-
negative strains. They also suggested 
that the virulenece of cag A-positive 
strains acts primarily as an accelerator 
in the disease and not predective of out 
come. 
            Moreover, gastritis in cag A-
positive patients (group I)  showed 
significantly higher activity as 
compared to that in cag  A-negative 
��������� � �&	
������ ��*������ �� ��������
����
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           It has been found that immune 
response to H.pylori is considered to be 
a major factor contributing to gastric 
mucosal damage and that  chronic 
H.pylori infection is accompanied by 
gastric mucosal production of IL-�)�����
IL-��� .���
�� �	
�
����  ��� 	���
�����
and interferon-J production ( Tomita et 
���.)���.��� ��� ����� ������ ��� �
����
��&����
���� ��
	����� ��� ��	����*�������
����&���	�
����������*���$����+����
����-
������
�&�'-positve  as compared to cag 
A negative patients and  to non H.pylori 
����
���� ��������� ��*�������� ������ "�����
These results are parallel to those 

�������� ��� 6	����� ��� ���.� �)����� ��
�
found that cag A-positive H.pylori 
infection is associated with  enhanced 
IL-��� �<�	����
�� ����� 
�&� '-negative 
H.pylori infected patients with chronic 
gastritis and duodenal ulcer.   
          In the present study, serum IL-���
level showed significant positive 
correlation with gastric IL-��������������
Moreover, gastric IL-��� ��
����
significant positive correlation  with 
H.pylori density, neutrophils  and MNL  
scores  in cag A- positive patients, 
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������� ���� 1	�+�
��� �������� � ���
�� -
strated significant positive correlation  
between mucosal  pro-inflammatory cyt 
-okines as IL-(�������-��������!����
	��
density and cellular infiltration in cag 
A-positive strains of H.pylori 
�'��
.)���). 
          In conclusion,   Cag A-positive 
strains of H.pylori   are associated with 
greater bacterial density , inflammatory 
infiltrates in gastric mucosa and increa -
sed systemic and local IL-����	
��
��
��
in patients with dyspepsia . This enhan -
ced inflammatory response is thought to 
have a role in disease pathogenesis, 
explaining the occurrence of peptic 
ulcer and severe gastritis with cag A-
positive than cag A –negative strains.  
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:\S�oC�Fh]�pQjannn���
KLMLNLOPQR�SLTUVUWSXVR�YZTUVUL[\]ML̂VR�_S àbcKdSeVR�KNfSXVRYccXVR\�S�SLTUVUW
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