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�{ �H�Q�R�  ��
���M���� )Abcam, England (

 !X� � 250/1 1��� �� & Cº 4  .�9�� � �=9�  s"6 ��


��� ���  �"�9$ & !5
M G��H �2�8�    �"��9�` 1��" 

)Abcam, England(   !""X� �"" 600/1   G�""� �""   

1     �"9��9 B�"2�8� �� s"6 .�"� �5�{� !<��   �� �"�

1� /�"""""�W� �"""""F%�$ ���"""""�(F  )DAB �"""""�   

 Diaminobenzidine-'3,3 ()Roche, Germany ( � 

 G��10 =���� �� �?%X�� x9� & �9�� � �=9�  1(%�$

 �O��� !"5
M G��H �%�%83����� �  . /��"�   1�"�

��FF3 
�%  1    �&
"M &� �� ��
�"��M �%|�&
6  & ���"�

���� .�9�� _����  

 ��_
  �&
M ��5�  1�� ���� �AF�B   ;"0�
� [���

 
�
3 �5�{� �� 
%T #�  �"�9$    �"%O&� 1��"    .�"� [�"@9�

_
   1�� ��5� ��	� 1   !"5���� 
&�  ���
WH _��

 & 1
�3� PBS    
��"F< �"  ��  ���"�   
"w9 �� !"7g�

.�� ��5
M  

    ��="�&
=%� �� Bj"�
���5��� G�"	O�P� !��

 1��"9   �WA"H /�""=%��
M �� ���A�"�� �""  1  �@9
P""�

West   ���""�FM�(  �""  &200 )20   & �|%""� �""��<  

10     �"  /��
"� _
"  !A� �� ��%5 !A� B(/�=%��
M

!���{ µ 6  b&�F� �  &1  � 3     ��
"X �"��
  ���"�

.!5
M 0�8�
� !   �"�%52µm 12000   �"@0 & 
"� 

�""�%5 3µm 72000 /��""� ���""	� .��""   1�""�ECL  &

/��""�  
�""%  1�""�  ��""FF3 1  �%|�&
""6��
�""��M  ��
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�&
M 1��  ���� &���� .�� _����  

����  [
"""9 ���& �"""�  ��("""5�SPSS ��"""89  112   

)version 12, SPSS Inc., Chicago, IL (   �"  & �"�

 1���$ 
���$t���	� �%a9�%� B /���    �&
"M 
"� �� ��

    & �"� �"8��?� �"� � 050/0 ≤ P     \P"� 
��"F< �" 

�F	� �� ��5
M 
w9 �� 1���.  

  

���
	 	
  

��5�  G�	PX  ��"	� [&
�9$ 1   �&
"M &� 
"�B   !"%3 ��

��&� ��
�    G�"� �"  ���� 1��� �� �$6    ��
"X !<�"�

 �&
M �� .�� ����>����$ B���� ��&� �� !7g� �$�  ���

 �&
M �� ���"�     ��&� !"%3 x"9� �� 1
"%%L� �%"�  �$

�F�3 1�#���3 & 1���%83� !%O�	5 .�29 ����2�   1�"�

��	� !23 �� ;H�0 1   �&
"M B���"�   �"9��  !"7g�. 

1
�3�  1S�O�5��� ���
  �%Fz��   x"9� B�"�   1("%�$

 �%O�� [�< & [
M2SH  &>����$  �"AF� /&�9�B   ;"%O�

 �&
M �� 1���%6
�3� �=%�� ���& 
 ���� �� .  

��  �&
M 1S�O��8%� ���
  B���"�    ��"	� !"5� 

��� & !��� �	%7� ����9 1 #��     y%�"2� ;" �X �"�

.��  ��# �� 1 ����B� �6�   & 1��"T >�  �� & [�%��

  �!�8X �� �m�&   ��"<�X 1�"�     �"�3 ���"	� B��"T 1�

/��""�  1�""�ECL     �""  ;=""� �"" ZM 1
��""� �"" 

  ��""8� & x"9� �""3 ��"�Z6��%�   x""9� & �3�
"�� 1�

/��� 
��� �� 
�
�k6 � ����� ��  ;=�)1(.  

 �&
M 1S�O��8%� ���
  �� ���"�  
�%"��(%9��3 B

 ��""	� h�""�� �� 1���%6
�3�"" �=%���""  x""9�  1(""%�$

���2� �8�%M�   x"9� �� .�"�   �%�%"83����� 1("%�$  "

����i�B   �"6� 
�%"��(%9�M�� s�� �� 1�����   B���"%��

�6� 
�%��(%�i�3�& /��� 
%g=� B���%�� ��  B�#&�9ZM 1

/��� _(�� �� �6� 1 ���%��  �  B��	� 1�l5 ��  ��w9

  �"6� & ��
6&
6�F%�# �%  �
� ��     ���"�� & ��"	� [�"%��

/��� ��      ��"<�X !�"8X �� �m"�& �"  1��"T 1   �"  1�

��# & ��
6&
6�F%�# 1 ��l< 1     �"  �"8��?� �� ���"��

 �&
M���� ���
  ��� �� .�� ����2�  �"�B   �%"Fz��

��2��� !%��=O ��8� j� 1�� ��8� �Fe & 1�  �� 1�

��# 1 �� ����2� �����  &# ���� 1   & h�"�� 
��$

 �&
M �� ��	� ����� 
�� B����  �""""9�R
6  ���"2�

 ;=�) �� 1(.  

  

  
��� 1. ��	 
��
� ����� ����������� ��� - ��� 	� ����  ! ��"�#$ ��� ��� .%&'� (
)��  *� (���

 $	 �	���+�
��������20 .(�	�� %!� ) &���� %��� 0)��	� 1$!�  2��3 "$ *
4� :67$  8�1�7�
��� ���� 0)��%&'� 

	� ��	 ����� ����������� ��� -  9� 	� *� �	�� %!�  	� ��"�#$(+$ 9��:$���� 	$ ;�� ! 9��:$���#��$! (����� 

 *�< 	� � (� %&�� (3�=� ���. :>  ����%&'� 0)�� �  %!� ��	 	� �	�� .����  �����  %��� ?�@� 9��:$������

�	���+�
�������� (+$ 	� *�< A���� � (3�=� (� 9�B� $	  &�� (���C 	��)40.(�	�� E��:!���� F  
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��� 2. ��	 
��
�  	� %�@� �������� %&'� (
)�� ��� �   *� &��� %!�  	� (�$�GH ���PBS 

)Phosphate buffered saline9� *� (  $	 �	���+�
�������� *� �	�� %!�  ! ��� %&� 1$!�  ��20  "$ *
4�

.&���� %��� 0)��	� 1$!�  2��3 ��	 	� %&'� 0)�� (67$ %&C�� 9�B� %��� ?�@� *� %�@� ����� � I��:  %�@� ���

(� 0:!�  (> .&���%&'� 0)�� �  %!� .�	�� I��: ��  �ECL )Enterochromaffin like cells ( *� 0JK�

 %��� ��	%&L�M (N$�� 	� 	�ON �� %!PL (��M�) (N$�� 	� %&'� ?�=� ��&Q R=� �$ (+$ ��  S� A���� %&��B�

(� ���.&  (���C 	��)40.(�	�� E��:!���� F  

  

 �&
M ������/��� B  1��ECL   1��"T >�  ��

/��� ��� .�� ����2� ��	�  ���Z6��%� �� �   ���"�9

�� �
%��F��   ��"<�X �0��"9 �� 
�2%  &    !"5�� ��"T 1�

 �&
M �� .�9��B����     �"3 ��� 
�"29 �"A%3 G����2�

/��� !%	��   1�"�ECL    !"�� �"�5�� >��("5�.   �"��

/���    ��"<�X �0��"9 �� �"�F� �9 ��  ��"T 1�B   �� �"=� 

 �9�"� ����2� (%9 1�	� ��T 
�
M �  j��(9 �0��9 

 ;=�)2.( ���
    ���"	� �3 ��� 
�29 1
���5��� 1��

/��� ��  1ECL �&
M �� 1�� K%�
� �  ���� & ���� 

79/1 ± 76/11  &34/1 ± 35/8   �"""0�& �� /��"""�

��  �@0  >��(5� ��� �3 /��"� ���	�  1�"� ECL  ��

 �&
""M ���""� �&
""M �""  !7""89 ���""��""F	� ��""  ���   

)001/0 < P( ) ;=�3(. 

����9 �%���8%��9�����  _
"    1�"� �5�" �   ��"	�

 1�
 /���  1��G  �&
M ������   �"3 ��� 
�"29   �"��

/��� ���X ��Z6��%� ��  x9� 1�& �F����  �0��"9 ��

��<�X   & ��T 1� � !5�� ��F3�
6 G��H�� �9�� �� .

 �&
MB����      �"3 ��� 
�"29 �6�="�&
=%� G����"2�

/��� !%	��  1����
���M & !�� ��5�� >��(5�  ���

/���   ��"<�X �0��"9 
  �&Z< ��    �0��"9 �� B��"T 1�

�9�� ����2� (%9 1�	� ��T �9�
M  ;=�)4.(   

  

  
 ���3I��: �	��� ��
��)	�� 
��
� .  ���ECL 

)Enterochromaffin like cells ! (G )Gastrine 	� (

��� ��� (
)�� ��� %!�  ���  U���� *� *� �	�� ! &��� ���

 V&�20  *
4�PBS )Phosphate buffered saline ( !

 
��
� .&���� %��� 0)��	� 1$!�  2��3 "$ $	 �	���+�
��������

I��: �	���  ���ECL ��	 "$ ;+ ���� ! %�@� �����  	�3

I��:  ���G  *� 	$���� 	� *� (����
��������$ A�W�$ "$ ;+

 ��X���� V	�H±  �$&'� .0:$ %&� %�$� 9�B� 	��'� Y$�G�$

I��:  ���ECL  !G (C'� ��� *� �	�� %!�  	�  "$ �
B�� �	$�

) ��� &��� %!� 050/0 < P.(  
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��� 4.  R���"� 
��
���� 	� ���
:�  ��\�!�+ �$�� (����
��������$ %&'� (
)�� ��� �  	� (�$�GH ���

%!�   &��� ��� U���� *� *� �	�� !PBS )Phosphate buffered saline ( $	 �	���+�
�������� !20 

&���� %��� 0)��	� 1$!�  2��3 "$ *
4� .��� 	� (67$ %&'� (
)�� ��� � I��: &��� %!�   ��� 0JK� ���
:� 

I��: �$&'� F�	�� %!�  	� (> .0:$ %&� ]=B� %��� ?�@� V	�H *� ��� 	� 0JK� ���
:�  ���  ���

(� 9�B� R�$�)$ &��� %!�  *� 0J�� (
)�� I��: ��$ ! &�� %&L�M (N$�� �� %!PL %!�  ��$ 	� ��  	� �&Q �$

(+$ (N$�� ���: (� %&��B� S� ��&Q A���� ���  (���C 	��)40.(�	�� E��:!���� F  

  

���
        �%a9�"%� �"3 ��� 
�"29 1
���"5��� 1�"�

/��� ���	�  �"�  1G  �"�# �� 1  �"6�  �O�"%��    �"  ��"	�

 K%�
��&
M ��  1�"�   ���"� & ���"� 21/1 ± 74/6  &

84/0 ± 65/3   �""""@0 �""""0�& �� /��""""���""""    

)001/0 < P( ) ;=�3 .(/��� !789  1��G   �"   ;"3

/���  1��ECL  ���� �&
M ��44/57  �� ���  �H��

 ���� �&
M �� !789 ��� �3 �O�056/42  ��  �H��

!789 ��� �3 �F	� G&�A� �� �  ��  �"� 
�29 ���   �"��

)001/0 < P.(  

  

���  


%`o""� �""	O�P� �""�� ���""�9  G�""� 
�""%� 
�%""��(%9��3

 
  1���%6
�3� �=%��/���  1��ECL   ��"	� !5�  ��

 _�����
WH �� 
�29 ��   B
"`� ��� �  h�7��� �� .���

_��(M �   �� �"	O�P� �"�� ����9 & ���� ���& ��3 1�

��&�    !"9�A< G�
"`� 
�� 
� 1���%6
�3�" �=%��   
" 

/��""�  1�""�ECL �""� ��""	�  .�""��  �""2a��� �""9���

 
�%��(%9��31���%6
�3� �=%��  ���%�%� ���� �  ��
��

) G�� ���� ��40    (
�"2%  & �"�A�  /�"� �� �9��"%0 

��    ��"� ��"	� 
��
"� �  
@F� �9���  /��"� &   1�"�

ECL    �"� B�"�� ;"���< 
��  ���� ;%O� �    �� �"F9���

 �F��  
`r� ��	� 
��
� 1�?O� �9&�)19-18 B8.(  

�	O�P� ����9 1  ���	� �3 !�� 
$ �� �3�0 B
{�0

/��""�  1�""�ECL ��""	� !""5�  1  B���
W""H _�""�  

20 
�%��(%9��3 �� s6 ��A�  !789 1���%6
�3� �=%��

      >��("5� 1���%6
�3�" �=%�� !"5���� 
&�"  �&
"M � 

�� 
�29 ) ���001/0 < P .(Cao    
�"29 
���"=�� &

     G�"� �� ��"	� 1���%6
�3�" �=%�� !"9�A< �3 �9���

 �� >%"" 50   ��""@�� V""<�  B�9��""%0 /�""� �� �""�A�

   /��"� �%i�F%"���3 & 1�Z"6 s�� B1�Z6
f���   1�"�

ECL ��   "2%6 & ��"�     ;="� �"  G�	��"{ �"�� !5


�""F	� �""�9$ ��
""� \P""� �""  1��� 1��""   �""{ 1�""�

) ���� ��%?�8� h�7��� 1���%6
�3� �=%��19.(  

Zhao     !"9�A< �"3 �"9�
3 _��(M (%9 
���=�� &

  ��"	� �� 1���%6
�3�" �=%�� 1   _�"�J6/BL57C  ��

 G�""�9   & �5&
�
f��""� B���""	� >��(""5� V""<�  ��""�
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/��� 1�Z6
f���   1�"�ECL  �"�    �� �%"Fz�� .��"�

��	� 1 _��    /��"� ���"	� B!"9�A< 1���� 1��   1�"�

�%�� & /�����6 �� 
�29 >��3 �%�� \�
� ���   �"��

)18     !""9�A< pk""0 
�""��� B�9��""%0 /�""� �� .(

 �"F	� >��3 V<�  1���%6
�3� �=%��  /��"� ���   1�"�

ECL  �� 1�Z6�|9 & 1�Z6 s�� B1�Z6
f��� ���� &

/��""� �""�� �""� �""�  �� .��""� !""9�A< pk""0 B�""X�&

   �%i�F%""���3 ��""@�� �� ��""	� �� 1���%6
�3�"" �=%��

�� 1
%M��� ) �F319.(  

  & �9��""%0 /�""� �� ��""	� 
��
""� ��""@�� �""9&�

�%""��   �� .!""�� �9#�""� 1�""9&� B
�""89� �� ��""�

/�""�      �""  G�""� �9#�""� !""9�A< B�9��""%0 1�""�

) 1���%6
�3�"" �=%��40    G�
""%%L� (
�""2%  & �""�A�

��
� >%6 & �9��
�/��� �� �� �9   
�"29 ��	� 1��

�� ) ���8�	O�P� .( �� 
�29 
{�0 1  !9�A< �3 ���

) G�� 
�%� �� 1���%6
�3� �=%��20   �� ;"7X & (��A�

  V""<�  B�9��
""� >%""6 & �9��
""� G�
""%%L� ��""@��

/��""� ���""	� >��(""5�  1�""�ECL ��""	� �� 1  _�""�

�� ���
WH .���  

     �"3 �"9��� 
�"29 
���"=�� & �F%i$ "��(%9��3 
�%

1���%6
�3� �=%�� ��	� �� 1 ���
WH _�� K��� B

   �"6� �9��
"� >%"6 & �7�
�� G�
%%L�    h�"�� [�"%��

 K�
�� B��	�/���  /�"����6 1��  &   1��"�6�6$ '
"�

/��� ��� �� ��  ���)11.( �����3�9 /���  /�����6 1��

��""	�    �""9�
7� �""8%9�=� j""� �""  B�%""�� �""%O�� ��

     �"  ("%9 ��
�"��M & ���� /�"79� �  �� ��F�
���M
f���

 1�Z6
f%� 1�?O� �� �=%5&
� !%H�R 
��  ���� ;%O�

/���  1��ECL    ��
3&�"9$&��9 ��"��� B!���9 �� &

 .!�� 
`r�   BK"%�
� �"�� �"      �%"  1�
"=��< h�"7���

/��""� /�""����6 1�""�B /��""�  1�""�ECL ""  &�  �m""�&

/��� ���� ���& ��
���M �O�� 1�� )23-22(.  

��� �  ���� �    ��"@�� �� ���� >?9 ��
���M �3

���� 1�%i�F%���3 1�������B     
�"29 �"	O�P� �"�� ��

 
�%��(%9��3 �3 �� ����1���%6
�3� �=%�� ��	� �� 1 

    ���"	� >��("5� V"<�  G�"� 
�%� �� ���
WH _�� 

/���  �� ��
���M �O�� 1����# 1 �6�  �O�%����   ��"�

)001/0 < P.(  

Sokic-Milutinovic  �""  �9���""�%  �� 
���""=�� &

 !9�A< �3 ��	� GZ=2�  B�F�"��� 1���%6
�3� �=%��

   
$ [
"� ��
�"��M \P"� �3 �9��� 
�29   & �"�  ���"	�

/���  1��G  ��	�    
&�"  
���"�%  �� 
�"2%   !"9�A<

) ��  1���%6
�3� �=%��050/0 < P.(    
�"��� �� s"6

�2��  !9�A< �F31���%6
�3� �=%��    B
���"�%  �"�� ��

/��� ���	�  1��G  & ��	�   [
"� ��
�"��M \P�  �" 

�F	� ;=�   
�"29 >��3 
���� �� ;7X �  !789 1���

�� ) ���24.(  
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Abstract 
Background: Enterochromaffin-like (ECL) cells have an important role in the gastric tissues. 
Helicobacter pylori (H. pylori) colonization has effect on function and the number of these cells. The 
aim of this study was to investigate the effect of 20-weeks Helicobacter pylori colonization on ECL 
and gastrin (G) positive cells in rat gastric tissues.  

Methods: 10 rats were divided equally in two experimental and control groups. Then, Helicobacter 
pylori or phosphate buffered saline (PBS) were gavaged to experimental and control groups three 
times a week for 20 weeks, respectively. Bacterial colonization and histopathological features of 
gastric tissues were examined with hematoxylin-eosin and Giemsa stains. ECL and G cells were 
investigated in gastric tissues with silver staining and immunohistochemistry (IHC) methods. 

Findings: After 20 weeks of gavage, Helicobacter pylori colonization was seen in the gastric tissues. 
Histopathological changes including epithelial disorganization, epithelial vacuolization, lamina propria 
and epithelium irregularities in the experimental group were seen. Silver staining showed that the 
mean number of ECL cells was 11.76 ± 1.79 and 8.35 ± 1.34 cells/volume unit in experimental and 
control groups, respectively (P < 0.001). Immunohistochemistry staining showed that mean number of 
G cells was 6.74 ± 1.21 and 3.65 ± 0.08 cells/volume unit in experimental and control groups, 
respectively (P < 0.001). 

Conclusion: This study showed that colonization of Helicobacter pylori induces epithelial 
disorganization and vacuolization, lamina propria and epithelium irregularities in gastric tissues and 
also increases the number of ECL and G cells in these tissues. 

Keywords: Helicobacter pylori, Enterochromaffin-like (ECL) cells, Gastrin producing (G) cell, 
Immunohistochemistry (IHC) 
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