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Abstract: 
  
Background: Microsporidia infections occur in all invertebrate and vertebrate hosts. The 
most common microsporidia infecting humans and animals are Enterocytozoon bieneusi. 
This study aimed to characterize the zoonotic isolates of E. bieneusi using a molecular 
method among the slaughtered cattle in Tehran. 
Materials and Methods: In this descriptive study, 126 fecal samples from slaughtered cattle 
in Tehran were analyzed for Enterocytozoon bieneusi. A transcribed spacer region (500 bp) 
for rRNA gene of E. bieneusi was amplified using a nested PCR technique. For genotyping, 
positive samples were sequenced and the phylogenetic tree was reconstructed to determine 
the relationship between the isolates from human, animal and zoonotic isolates. 
Results: Nineteen out of 126 E. bieneusi PCR-positive samples were sequenced. A high 
degree of genetic polymorphism, represented by four genotypes (IREb4, IREb5, D, M), was 
found among the E. bieneusi isolated from cattle. In this study, the most common genotypes 
were D (38.6%), M and IREb4 (26.3%), respectively followed by IREb5 (10.5%) in the next 
stage. In phylogenetic analysis, 89.5 percent of the isolates (D �IREb4 � IREB5) formed a 
distinct cluster consisting of genotypes from humans and other domestic animals, but one 
genotype clustered as E. bieneusi genotypes taken from cattle and pig.  
Conclusion: Only some E. bieneusi isolates taken from cattle may be of public health 
importance. However, further studies should be conducted on cattle and other hosts to 
determine the role of animals in the transmission of infection to human. 
 
Keywords: Enterocytozoon bieneusi, Ribosomal RNA, Genotype, Zoonoses, Phylogenetic 
tree  
                                        
* Corresponding Author.  
Email: sadraeij@modares.ac.ir
Tel: 0098 912 501 6254 
Fax: 0098  2211  882288  8833884411                                                                                                                                                                                                        CCoonnfflliicctt  ooff  IInntteerreessttss:: NNoo
                                        Feyz, Journal of Kashan University of Medical Sciences March, 2012; Vol. 16, No 1, Pages 51-57 

  
  
  
  

Please cite this article as: Pirestani M, Sadraei J, Forouzandeh M. Molecular characterization of zoonotic isolates of Enterocytozoon 
bieneusi in Iran. Feyz 2012; 16(1): 51-7. 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

2-
09

 ]
 

                               1 / 7

http://feyz.kaums.ac.ir/article-1-1381-fa.html


52 

������ ��	
�	� ���
��� �	�	�� ����
	���� ���	���
���������� ��   
  

�������	 
���
1

�
��
� 

��� �
2*

�
����� �
�� �
3

  

  

 �����  
   ������� ����� �


������!��      � "������# ����$�� ���

%�&�� 
'�&( �( .�) �*  +�#14      �
�'', �-�/0 �
�


������!�� *��3 
      6��� �
�7 �
����'7 %�&�� .          +��� �- ���� 8��/�� �����1985 �

 ���;'�� %����
�������     ����� <
 �- HIV   �� 6�=>� *   <�
 %���'�
      ?���) 8�@� +���� A
�7 ����7
 . +�� �-     ����� 8
� ��B� ��(

   -���� �-HIV           6��� �
7 �
� @�� �C#� � �D(� "�����# ��E'� 
]1[ .             8��� ���&��,� ��'�
� FG� ����- -���� �- 6��E� 8
� H��7

50-206�� �
7 K��@3 ?D�L� ��(��C, �� 
��- .   
  
1  ������ �	
� ��
�����
�  ������ ���� ����
�� ������ �
�� � ����� �	
� 

���! "#$
% ��	�
��  
2  ���#�
���
�� ������ ���� ����
�� ������ �
�� � ����� �	
� ��
� ��	

���! "#$
%  
3  ���#�
�����! "#$
% ��	�
�� ������ ���� ����
�� ��&�'���%�#$ ��
�  
*����� ��	�
�� ��
��:  

  ���! "#$
% ��	�
��  �               �
�(� � �(���� �(	
� ��
(� ���(��� ��(�� ����(
��
�����  

���� :5016254 0912    �
�����                  :82883841 021  
��������� ��!: sadraeij@modares.ac.ir 

�"

�� #
�
� :14/6/90     �

$� %�
&! #
�
�               : 22/8/90  

M(8�'N�             �� � �-��� "���E�� @�� "�����# �- H��7 %�@�� 75-30 
     -��- -��� K��@3 
��-]2[.   � %��
� �-* 6D� Q���- �- -��=�% 

             FLC�� "������# � %�&��� �- �R�� 8
� H��7 %�@�� �"��ST�
���
7�� .  � 6��E� 8
�*  -��=� 6D�%        %������� �- U���'� %����- 

  ����-  �� �'�
� FE�        
�7�� *��7�- ����=3�� U�V��� 
����)]2[. 
    ��&�� 6��E� A��'� *!'
� -������        +��G��� K�� � M&���3�� 8
� *� 

 � ���0*      �6�� �
C� FLC� M�G�&� ��T    -��- -��� �
(��7 8!�/
 �� %�C� *,  �
W�	 %�!�� %�&�� *� �����# A��'� X
�T �� +�G��� 
(-

6��] 3�4.[    *� �����- 6�D��V Q�����  �/��)       XT��'� -���� � �(
   %Y �- �
7 6Z��\�  ��(RNA  K�� �����=
�     �^��LC) ���(

 *
�	 ��PCR� %Y 8
� �� �
7 �#��T ��(��
��	 �� �-�E��� �� * ��,
 6�� *��� .              _��\/ *�� �
�7 6�Z��\� ���(��
��	 �� �-�E���� ��

       <N�, 
#�� �
� ��>!) �- �!���Y�D��)SSU (    b�@�� �)LSU (
RNA    � �����=
�         ���Y 8��� �
'', �
� *�#��)IGS    ��
 ITS( �

      �� ���&V �/��) 8��c) %�!��RNA   ��(�


������!�� �����=
� 
  *���� �- *�B�'7��   �� M(��� �'�/�� ��(

0 .   *�#�� Q�����ITS  %Y 

RNA     �� d�� ������=
� 90         K��@�3 M&����3�� 8�
� �� e�)��Y 
 6�� �
7 .    e�)��Y 8
� %
7 �
� Q�����  �@�� �� �(   �?D�L� %���3 

����:  
  	�
 � ���
� :6��E�     ���� %����@�� f��) �- �
�


������!�� ��(  �� � ��-  �� g� ����
(- .A
�7    �-��/0 ��


�������!�� 8
�)   �
�'', 

    "�����# � %�&�� ���;'�� %����
������� 6��  .     */�@
� �
���'7 *c/�h� 8
� �� i
(   ����j� ��( ���;'�� %����
�������    ���C, ��(��3 �- 
*� %���) �
7�� �/�!/�� K��
7��.  

  ��� � ����

 :     �E���) *c/�h� 8
� �-126            -���� 6�� %���) �
7 ���C, ��(��3 �� H��
� *���� ���   ����;'�� %����
�����   ������ 

�
7 .   *chV <
500     %Y ���� 6E� RNA     *�#�� ���7 �����=
� ITS   ���;'�� %����
�������         <��'!) �� �-�E���� ��� nested-PCR 

 6��
 ��>!) .   *���� �e�)��Y 8��c) 6��         */�@
� �!���Y�D�� *h��� 8��c) ���� � �
7 �/��) 8��c) �(     *�/�@
� �� *c/�h� 8
� ��( ��(   ����&��� �
<�)���j� � �����#�
7 M�� ��Y�D�� 6B�- .  

��
��:   �� 126 *���� � 19   *���� )1/15 
��-  (   �Z� ��PCR     
7 �/��) 8��c) � 6=>�  .�/��)     �D	 �� �
m�� *��- ����- �(   ��!���Y M&�����
    �- � �-��4   e�)��Y IREb4  �IREb5  �D   � M
'�7�- ���V  . e�)��YD �� 8/36A
�7 
��- �) �e�)��Y 8
M � IREb4 �� <
�( 3/26 
   � 
��-IREb5   �� 5/10      
'���3 ���V �
c� ��R
�� �- 
��-  .    �<���Y�D�� @�/��0 �-5/89  e�)��Y 
��-     �
7 �
���'7 ��()D  �IREb4 

  �IREB5 ( *B�7 ��!C)   �� �@�� ���--�e�)��Y ���� �- � �/� �*���3 ���V �D(� "�����# � %�&�� �� �
7 �
� ��( e�)��Y <
 8!)M (
e�)��Y ���� �-�3 ���V *B�7 <
 �- n�B � ��3 �� �
7 �
� ��(6�.  

��������� :   */�@
� �� �B�� ��')   ���3 ��()  e�)��YD  ( ���;'�� %����
�������       
'�&( ��7�
�� 6��(� ����- � �-�� ����j�  .   8�
� ���-

  ����� ��&
�� -��� d�� ��(  ��)      �R
- %����@�� � ��3 ���               FLC�� %�&��� *�� 6��E� 8
� +�G��� �- "�����# dG� �) *���
W	 "���
-�7.  

����� �
�!��: ���;'�� %����
������� �RNA<���Y�D�� 6B�- �����j� �e�)��Y ������=
�   
                                                ��� �-�D� *����–C(�o	 �� � ����7 �M(-@��7 ���- �p1���� �6C�=
-�� � 8
-1391"�\E� � 57-51 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

2-
09

 ]
 

                               2 / 7

http://feyz.kaums.ac.ir/article-1-1381-fa.html


*/�@
� �/�!/�� �
���'7����j� ��( �... 

�- ���� *����p| 8
-����  �6C�=
-��|1391| ���- 16| ����7 1 53

       6�� �
7 ?
�c) M&���3�� 8
� ���� ?D�L� ���3 :1-   �
� ���3 
  %�&�� �� �
7r 2-     "�����# �� �
7 �
� ���3  �  3-    �����j� ���3 

]5[ .  �/��)ITS      ���&��� e�)��Y <
 )   e��)��YD(      �� ��B�� ��� �
*��/�@
� ����(�����;'�� %����
��������� n���B �%������ ) e���)��Y

PigEBITS9 (   �Q���B ����Z� �C��#� "�������# �� ���B�� �
     �� %�&!
 ����� � %�,�� �"��!���   
�7��]3[ . ��*    �*��C�� ���T

     %�&�� �� ��R
- e�)��Y)  e�)��YIV (      e��)��Y ��� ���&!
 �/��)
 -��- *����3 �� �
��7 �
���) e���)��YK (]6[ .*��/�@
� f����) ����(

 ���;'�� %����
�������  � n�B �- �
7 6��
 *  *�&���� �!���Y ��T
 e�)��Y *�    
'�&( ���&�� ��(]4[ .    �� %��/0 �-88    �
7 ����� ��3 

  ��')8   */�@
� %����
������� ���;'��     */�@
� 8
� *, 
7 �
���'7  �(
   %��� �-5    ��� ���V e�)��Y            *�� �!���Y��D�� ��Z� �� *�, 
�'���3
e�)��Y          ��� *�&��� �D(� "�����# � %�&�� �� �
7 �
� ��( 
�7�� .

      *, -�- %�C� X�G\) 8
� ���;'�� %����
������� 
�       ���3 �� �
�7 �
��  ������ ���� 
���)    
7�� ����j� ���]7[ .  � �s�# *c/�h�* ��Z'�

    ��7�
�� 6��(� ����� ���;'�� %����
�������     �
����'7 �� ���3 
  �/��)ITS   %Y RNA  �� �����=
� -��-�	.    *c/�h� t�( %��
� �--

     �
���'7 ��� �� ������� ���;'�� %����
��       �
C�� f����� ��3 �- 
                 � %�&��� *�� 6���E� +��G��� �- �� %��@�� 8
� dG� %���� �) 6��

  */�@
� ��7�
�� 6��(�        FLC�� %��
� �- M&���3�� 8
� ���3 ��(
-��� . 8
� ��           u����� ���� �- M&���3�� 8
� 6��(� *� *��) �� ��

     "��E) � -�B %����@�� �- �'�/��    8
� �!���Y ��(    ����� �M&����3��
        �/��!/�� �
���'7 *� f�
V� ��� 8�/��   ����;'�� %����
��������  � 

*/�@
�              �
�7 ���C�, ���(��3 H��
�� �- %�&�� *� +�G��� ���V ��(
 %���)�T +�� 1389M
-���  .  

  
��� � ����

  
A�� *���� ���0 :        �E����) *�c/�h� 8�
� �-126   *����� 

H��
�      3���C, �- �
7 ���C, ��(��3 ��    � M
�, v��� M>�� ��* ��T
 A�� ��-�^) 
7 ���0 .  A�� �� w	  *����� ����0     +��D\� �- ��(

  �- �
'', 6�=>)    M�����	 "����,5/2          *�� � 6���3 ����V 
���- 
  �R�� ���3 ��RC
���0       6���
 +��G��� Q�
� 6���) ��RC��- ���'7 .
   *���� 
c� *D#�� �-   �� �(2         x��L��� %��� �) � �
7 i�� ��3 *
m 

DNA   �- +�D\� �-     M�����	 "�����,5/2     �- 
���- 4   *���- 
�����
7 ���
�R� -��3 .  

 x��L���DNA : My( K�� �- U�,�) �� *c/�h� 8
� �-
      x��L���� 6�, � �
��DVDNA       6,��7 H��
�� �� QIAGEN 

 
7 �-�E��� .   ��Z'� 8

��l 200       *� � *�7�-�� �� H��
� *���� �� -

  �- iW# ��Z'�   M����	 "����,5/2 �-      �� *=)�� *� 
�PBS  �- 

��-g  1400 "
� *� 10 �� +�D\� M�# � �C�&7 *G�V- PBS *� 
�l 200
7 �
����  .  �
���DV My�( ���� �l6/18DDT ) M1 (� 
�l6/66 KOH) M1 (  *��s�  �
7    ���- �- �56   *�� *��-   "
��
15
7 *��!�� *G�V-  .     ��� �
�7 My�( +��D\��l 6/8 HCl ) 25 


����- (���>'B�
��
-�3 S� �   ���� *D����� �l160 Tris-HCl 
)3/8=PH �M2 (
7 ����� . �l500�'� - f�����D,-   ����0 �@�
� 

    6=&� *� �!/�)25:24:1 (  *��s�  �
7    ��- �- �g 500 *�    "
��5 
   Y��E
����� *G�V-  *�C3         ��G�'� 
�

� z��)��!�� *� �
�� A
�� �



-�3 . 6�, ��c/�����- X=T 
c� *� *D#�� 8
� ��)QIAGEN 

Inc, Valencia, CA, USA (  ����  �
�7 �DNA  x��L���� 
 �- �
720-����� *��- 
7 ���
�R� -��3.   

 �/�!/�� �
���'7 :        ���^��B� ���
��	 �� *D#�� 8
� �-
     {���) �
7 �#��TKatzwinkel-Wladarsch    d�����!�( �

   
7 �-�E���]8[ .          ������=
� %Y �� ����B *��#�� ���� ��
��	 8
�
���
� �����7  �������=
� <��N�, 
��#��)SSU( *���#�� �ITS � 

    �����=
� b�@� 
#���
�)LSU (      � �
���'7 �- *, �
7 �#��T
 e�)��Y 8��c)���;'�� %����
��������� �-�E��� ���V 
7�� . <�'!)

         *�c/�h� 8�
� �- �
7 �-�E��� �/�!/��nested-PCR  ���  
�7�� .
�� 
')��=� +�� d',�� ��(��
��	:MSP-1: TGA ATG KGT 

CCC TGT �MSP-2B: GTT CAT TCG CAC TAC T 
  f�- d'�,�� �MSP-3: GGA ATT CAC ACC GCC 

CGT CRY TAT� �MSP-4B: CCA AGC TTA TGC 

TTA AGT CCA GGG AG .��
��	 �� �-�E��� ��   |��� ���(
      -�
�# *�chV <
bp 500    ��� ���>!)  
 
���.   �� *�c/�h� 8�
� �- 

AccuPowerTM PCR PreMix 6,�7 BioNEER� * %��'�
     d',�� �
'(- ��!C) -���PCR   �- -����� M
@�0 *, 
7 �-�E���

    H�� �� %0hot-start ��
7�� .  �-PCR      �
'(- ��!C) -��� *� +��
PCR   ��') DNA  ��(��
��	 �H��
� �� �
7 x��L��� MSP-1  �

MSP-2B *�   %�@��2 ������    *��s� +  �
7        z0 ��� �
���� M��# �
    *� �
���� �hG�20   
7 �
���� ���/��!��  .   *D#�� �-PCR   �� f�- 

  +�^\�PCR  *� +��   %�@��2      ���(��
��	 � ���/��!�� MSP-3  � 
MSP-4B *�   %�@��2          ��hG� z0 �� �
��� M�# � �-�E��� +������ 
   *� �
����20   
7 �
���� ���/��!��  .      �� d'�,�� f����� *������   � +

    *, -�� "��� 8

� f�- :    �
�
��� 67���� *D#��95   *�� *��- -

  "
�5     67���� *D#�� �*G�V- 95  *� *��-   "
�1    *�D#�� �*G�V-
   �(��
��	 +�^)�55  *� *��-   "
�30      %
�7 ��
�T *�D#�� �*����} 

  ������72  *� *��-   "
�45     8
� *, �*���} 3       -�
�c) *�� *D#�� 45 
     6
��� �- � �!��10  �- *G�V-  72    6���3 f���� *��-  .  +�^�\�

PCR +Y ��� �� f�- 5/1
��- 6��3 ���V ����� -��� .   

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

2-
09

 ]
 

                               3 / 7

http://feyz.kaums.ac.ir/article-1-1381-fa.html


�������	%���!�( �  

�- ���� *����p| 8
-���� � 6C�=
-��|1391| ���- 16| ����7 1 54

 e�)��Y 8��c) :    e��)��Y 8��c)   ����;'�� %����
��������   Q������ 
    *�#�� �
�)�;D,�� �/��)ITS   %YRNA    6��3 "��� �����=
� 

]5[ .    *���� ����) ��Z'� 8
� ����      �� �/�!/�� _�\/ �� 6=>� ��(*-
     
7 �/��) 8��c) *��T �- "����          ���(��@�� f��� �� �-�E���� �� � 

Sequencher �/��)    ����� �(  �
7  �/��) �� �   6=} -��
����� ��(


-�3 FLC� ���0 e�)��Y � *&
�G� %Y <��� �- �
7.   

   6B�- M���)��Y�D�� :  ���� �
��� �- M(   *���3
'N ����) 
�/��)             ��@��� f��� �� �-�E���� ��� �Z� -��� ��(MEGA4   -����

          *�/�@
� �� �-�E���� ��� � 6��3 ���V �����   ���(  %����
��������
�����;'             6�B�- %Y <���� �- �
7 6=} ����j� � ���&�� ������# 

 ��) ��Y�D��� 

-�3 M .       6B�- 8
� M�� �- �-�E��� -��� M�
��R/�
neighbour-joining           8�
� *�� %
�C�L� %�'��T� ���� *, 6�� 

 �� 6B�-2000  ���
7 �-�E��� ���!) .  
  

 ��
��  
 -�
c) ��126 +�^\� �*���� PCR 19 *���� )1/15 


��- ( -�
# �-500 _�\/ �� � �-�� ��� 6E�  %����
�������
���;'�� -�� 6=>� )�!7����7  1 .( �� �CL� �
�)�;D,�� �/��)

�
� � <N�, 
#�� �����=
)SSU ( �����=
� b�@� �)LSU (
 *�#�� f��) �ITS*/�@
� f��) 
7 8��c) ���3 ��( . H�') -���

*/�@
� �- �!���Y ���3 ��(���;'�� %����
�������M( {��) -

 *�#�� *��3
'N ����)ITS 
7 ����� )�!7����7  2 .( @�/��0 8
�
*/�@
� *, -�- %�C� ���3 ��(�;'�� %����
��������� �- 4 

 �@�� e�)��Y)IREb4 �IREb5 �D � M (*G=T�� �
'�
��7. 
e�)��Y %��� �- *�#�� �- �
7 �
���'7 ��(ITS ���&��Y���( 


7 �
(�C� .e�)��Y �>,� 8�� �R

!
 �� �(6 �) 10 �- 
�)�;D,�� 
 *�#��ITS �D	�� %�C� M&�����
�-�- .e�)��Y 8�� �� ��(

 �
7 �
���'7IREb5  ��8d�� ����~) �D	 8
�) M&�����
�@�� �
�)�;D,��single nucleotide polymorphisms 

(SNPs)�� %�C� �� -�- . ��19 ���3 */�@
�  %����
�������
���;'��A
�7 �e�)��Y 8
�) e�)��Y *� v���� D �� 7 */�@
� )8/36 

��-) ( %Y <��� ������- ����7AF101200( �5 v���� */�@
� 

�)��Y *� eM) 3/26
��- ( )6�- ����7
 %Y <��� ���
AF267143( �5 e�)��Y *� v���� */�@
� IREb4) 3/26
��-  (

 �2 e�)��Y *� v���� */�@
� IREb5) 5/10
��-  (-�� . 8�� ��
e�)��Y �
7 �
���'7 ��(IREb4 � IREb5  �� ��� 8�/�� ����


7 �
� ��3 .  
  

  
 ����� ���1- 	
 ��

� ���
 
���� PCR ���� ��� C- 	���� 
 ���� �����C+ ���� ���!� 	���� 1 ���� ����� 	���� 2 	���� 

�� ��!����
 . ����M 
"��� 100#�
 ��$ %�� ��&� '� �(�.  
  

��������  2- 	)*�� �� +,�/' ITS �4 RNA	5�6�' ���#���� ���7�)
 ��#������
��' %��8 %�(. 
�/��) 8
� Q����� e�)��Y ���N�� �
(�C� �( -�7)D �M �IREb4 �IREb5 .(%�C� v�G� �� �/��) %-�� %�&!
 �
'(-AF101200) e�)��Y D (��
7��.  

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

2-
09

 ]
 

                               4 / 7

http://feyz.kaums.ac.ir/article-1-1381-fa.html


*/�@
� �/�!/�� �
���'7����j� ��( �...  

�- ���� *����p| 8
-���� � 6C�=
-��|1391| ���- 16| ����7 1 55

�*  */�@
� �!���Y {���� n�- ��Z'� ��( ����;'�� %����
������� �� 
         *��#�� Q������ ��Y�D�� 6B�- �?D�L� A��'�ITS  *�/�@
�   ���(

  ���3 ���;'�� %����
�������    �B�� �   e��)��Y ��    �
����'7 ���(
          M�
���R/� �� �-�E��� �� M&���3�� 8
� �� �
7neighbor-joining 

 

-�3 M�� . */�@
� f��)           *B��7 �- *�c/�h� 8�
� �- �
7 �
� ��(
  �� ���V �D��    e�)��Y %0 �- *, 
���3      %�&��� �� �
7 K��@3 ��(

)     �D(� "�����# � %����)       ����m ��� �%�3
��	 �n�B ���3 ���7
�� *��3 �U (    �C#� "�����# �)       �Q��B ������ ���0 K�� ��Z�

  ����� � %�,�� ( �� �

--�7 .      *� @�� �D�� *B�7 8���� � 8���--

   e�)��Y *� v���� U�)�)        �� %�,�� � ��0 K�� �� �
7 �
� ��(-


7�� .        ��D��� *B��7 8�/�� %��- �-3        �
�7 �
�� e��)��Y )D �
IREb4   � IREb5 (   *� *c/�h� 8
� �- (   ����6     �
�7 �
� e�)��Y 

            ��� ����V ���3 <
 �- �C#� � �D(� "�����# �%�&�� �� 
����3 .
  e�)��YM   �� ���V �(��3 �- @��   � n��B �� %0 ��y�� *, -��3

�
7 �
� ��3 
��)�!7����7  3.(  

 ����� ���3-	5�6�' ��4�9): �/��  %��8 %�( ���7�)
 ��#������
��' 	)*�� ;��' 

ITS �4 RNA#���� <����=5' #' ������' �
 ��� 
neighbour-joining � 2000�'
�� ��
 .  

� (*/�@
�     ����&�� ��( (*/�@
� ������# ��(� (*/�@
�����j� ��( .6�� 
�)�;D,�� �'�C��� �( ���� *� �!���Y *D��� �� ����� �
7 �-�- %�C� Q��G� . �- �
7 �-�- %�C� -�
��
*B�7 eN 6�� �� ����� �(6B�- �� �
��-�� %�C� �� ���&!
 �Y�/�	�) *, �
7 ���!) ��(
(-.  

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

2-
09

 ]
 

                               5 / 7

http://feyz.kaums.ac.ir/article-1-1381-fa.html


�������	%���!�( �  

�- ���� *����p| 8
-���� � 6C�=
-��|1391| ���- 16| ����7 1 56

 "#�  
        e�)��Y *, 
7 FLC� ����� 8
� �-D   �
7 �
���'7 

*/�@
� �- ��( ���;'�� %����
��������� ����j� %���) ��7 ���3-


7�� .  e�)��YD ��   A
��7 <�7     %���� �- �����j� e��)��Y 8
��)
    �-�� ?D�L� %����@��]2[         %�@��� 8
�)m�� *c/�h� 8
� �- *, )8/36 


��- ( �- ��  e�)��Y 8���(   *� �
7 �
���'7 �  -�- ��^�B� -�B .
  �Y�/��(100    e�)��Y 
��- D      e�)��Y �� ��3 �� �
7 �
�   ���(

    *B�N -��� �� �,�# �C#� � �D(� "�����# �%�&�� �� �
7 �
�
      �� � �-�� %����@�� 8
� 8�� ����j�        %���) e��)��Y 8�
� 6E3 %��)

     �� ���- �� %�&�� %-�, �-�/0  
7��]5[.       �- 8
� �� d�	 e�)��Y 8
�
      %����, �%���3 ��(��C, �� %�&��]9[    ���	 �]10[    w��DR�� �]11[ �

   f�'�
� �*
����]12[    
'D( ���m�� �]13[    
'D
�) �]14[    �� n�B �- �
    �
\�� "m�
� ��(��C,]4[   8	�Y �]15[     <N ������ � ]16[  �- �

  �
\�� "m�
� �� ��3]17[ ��, � ]18�19[   ����0 K��� �Q�B �- �
      �
\�� "m�
� �� %�,�� ������]3[         �
�\�� "������ �� 8�(��7 �- �

]20[      ��=�D, �� U�� �- �]21[    �� �- �   +�~)�	 ��]22[    %���� �- � 
    �
\�� "m�
� ��]23[   6�� �
7 �
� .     e��)��Y 8
� i-���� �����

�� 
��')��=� :WL8 �Peru9 �PgEBITS9 �PtEb VI �CEbC 
]5[ . -�
��# %�',���)93 �- �����;'�� %����
��������� �� e���)��Y 

    6�� �
7 �
���'7 ?D�L� %����@�� . e�)��Y 8
�   �� *� �(   *���- *
  �� M�&G) �D��
��7 :1 (e�)��Y    �� �-�/0 �� %�&�� {G� *, �
�(-

 
'',)34e�)��Y (r 2 (e�)��Y�� �-�/0 �� "�����# {G� *, �
�(-

  
'',)48 e�)��Y ( �  3 (e�)��Y         "������# � %�&��� 8��� *, �
�(
�� ����j� � �-�� n��C� 
'7��)11e�)��Y ) (+�
� ����7 1 .(  

 �)��Y �� �B��e    6��D��V � *��7�- �c���� ����@�� 6���^�B� �(
        -��- -��� ���0 �- %�&�� *� "�����# �� +�G��� .   e��)��Y ���T ��-

           �- -���� M&����3�� 8�
� -��� �- @�� %��@�� F�L� ��(r-� �� *-
���T e�)��Y *,  ��(WL1-6        �
�7 6��
 ��B %����@�� �- ��') 
6�� .e�)��Y        *, -��- -��� @�� ��3 F�L� ��(     *�c/�h� 8�
� �-

  e�)��YM    �� *��- 8
� ��   
7��]5[ .   ��Y �� e�)��Y 8
� e��)  ���(
G  �PigITS1   � F1  �
� ��!C)  *B�7  �� �� ��      �� ���') *�, 
(-

  �
7 �
� "�����#
�� .�*          -���
� �� �D��� ��3 <
 ���0 *!'
� 6D�
           e��)��Y *� 6=&� %�7 �/��) �- �-�
� "��S�B� ����- � �-���-

  �� �R
- ��(       ������� %�&��� ����� m���#� �
'7��  ���� �� 
'�7�� .
   �') ��/- %�
'�C��-       �(�


�������!�� f���Y �- ��!���Y H��  �� *-

  ��^B ���;'�� %����
�������       �G�� +�G��� � �&'� �>�
�/�) �� 
   �R�� �
�� �� %Y        ��� �(�

���S, ��Z� �/�D� �B�- ���=�� ��(-


'��- . 8
� ���-��&3 �� ��     ������ � �/��!/�� "��c/�h� %
�7 �)
FB�7   *='� "��E�� �/�!/�� ��(   ') 8
� ?D�L� ��(   ��!���Y H�

    6�� �
7 FLC�]24[.             *�, -�- %�C�� *�c/�h� 8�
� 6�
��� �-
         � �-��� A
��7 %����) ���7 ��(��3 %��� �- w
��


������!��

       *�/�@
� �- �c���� ��!���Y iS�B�     ����3 ���(  %����
��������
�����;'��-��- -�����  .e���)��Y *��!'
� -������� ����(IREb4 � 
IREb5            �- ���0 8���3 ���V �/� �6�� �
C� �
� %�&�� �� %�',�)

 e�)��Y ���3         ������� +���#� "�����# � %�&�� �� �
7 �
� ��( ��
  e�)��Y 8
� %-��         ��� ���h� �� %�&��� ����� �( -���� .  8
�����'�

    �� %�C� *c/�h� 8
� "��ST�        F��L� e�)��Y H�� �- �( *, 
(-
������ � %��@���-��- -��� %���) ��7 ��(��3 �- %�&�� ���� �  .  

  
>��$�����  1- ?)���4  	)*�� ;��'

 ��
6)� @)��� 	
 ��� ������� %�(ITS �4 RNA���#����   

%��@�� e�)��Y�
7 �
���'7 ��( 

%�&�� 
A �B �C �Q �R �S �T �U �V �W �Peru3 �Peru7-8 �Peru11 �Peru13 �Peru15 �CAF2-4 �Type III �Type V �NIA 1 �HAN 1 �

UG2145 �Peru17 �S1-9 

%���# 

I �BEB3-7 �PtEB XI �CEbA �CEbD �CEbF �M �N �J �EbpA �G �H �PigITS1-6 �PigITS8 �E1 �F1 �L �EbfelA �PtEb IV �
PtEb VIII �D-like �PtEb IX �Horse1-2 �WL1-4 �WL6 �WL10 �WL14 �WL7 �WL9 �WL12 �PtEb V �PtEb XII� P �

PtEb II � Peru6-var 

%���# � %�&�� 8�� n��C� D �CAF1 �EbpC �Peru16 �Peru10 �Type IV �WL11 �O �PigEBITS7 �Peru6 �WL15 

  
$�����% � �&'(  

       ��R�� �^�^L) ���,- ���- */��� U/�V �- �Y��	 8
�-

             f����� Q�
�� 6����) ��RC��- �/�� 6
��# �� � �!7@	 ���'7
6�� �
7 .%�3
'&
�� -�B �!C) � �

G) U)��� *D��� 8

� */�G� 

             ���V0 ��� ���E� ��,- M��B ��,�� ����/- ��,- ��V0 z�'� �� ��
  M( � ����           ��RC���- ����'7 ��R�� ����3 f��\� %�',��, 8�'N

�� fS�� Q�
� 6���)
���-  .  

 
 

 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

2-
09

 ]
 

                               6 / 7

http://feyz.kaums.ac.ir/article-1-1381-fa.html


*/�@
� �/�!/�� �
���'7����j� ��( �... 

�- ���� *����p| 8
-���� � 6C�=
-��|1391| ���- 16| ����7 1 57

References: 
 

 
 

[1] Lores B, Lopez-Miragaya I, Arias C, Fenoy S, 
Torres J, del Aguila C. Intestinal microsporidiosis 
due to Enterocytozoon bieneusi in elderly human 
immunodeficiency virus--negative patients from 
Vigo, Spain. Clin Infect Dis 2002; 34(7): 918-21. 
[2] Mathis A, Weber R, Deplazes P. Zoonotic 
Potential of the Microsporidia. Clin Microbiol Rev 
2005; 18(3): 423-45. 
[3] Sulaiman IM, Fayer R, Lal AA, Trout JM, 
Schaefer FW 3rd, Xiao L. Molecular characteriz-
ation of microsporidia indicates that wild mammals 
Harbor host-adapted Enterocytozoon spp. as well as 
human-pathogenic Enterocytozoon bieneusi. Appl 
Environ Microbiol 2003; 69(8): 4495-501. 
[4] Buckholt MA, Lee JH, Tzipori S. Prevalence of 
Enterocytozoon bieneusi in swine: an 18-month 
survey at a slaughterhouse in Massachusetts. Appl 
Environ Microbiol 2002; 68(5): 2595-9. 
[5] Santin M, Fayer R. Microsporidiosis: 
Enterocytozoon bieneusi in domesticated and wild 
animals. Res Vet Sci 2011; 90(3): 363-71. 
[6] Dengjel B, Zahler M, Hermanns W, Heinritzi K, 
Spillmann T, Thomschke A, et al. Zoonotic 
potential of Enterocytozoon bieneusi. J Clin 
Microbiol 2001; 39(12): 4495-9. 
[7] Rinder H, Thomschke A, Dengjel B, Gothe R, 
Loscher T, Zahler M. Close genotypic relationship 
between Enterocytozoon bieneusi from humans and 
pigs and first detection in cattle. J Parasitol 2000; 
86(1): 185-8. 
[8] Katzwinkel-Wladarsch S, Lieb M, Heise W, 
Loscher T, Rinder H. Direct amplification and 
species determination of microsporidian DNA from 
stool specimens. Trop Med Int Health 1996; 1(3): 
373-8. 
[9] Breton J, Bart-Delabesse E, Biligui S, Carbone 
A, Seiller X, Okome-Nkoumou M, et al. New 
highly divergent rRNA sequence among biodiverse 
genotypes of Enterocytozoon bieneusi strains 
isolated from humans in Gabon and Cameroon. J
Clin Microbiol 2007; 45(8): 2580-9. 
[10] Cama VA, Pearson J, Cabrera L, Pacheco L, 
Gilman R, Meyer S, et al. Transmission of 
Enterocytozoon bieneusi between a child and 
guinea pigs. J Clin Microbiol 2007; 45(8): 2708-10. 
[11] Sadler F, Peake N, Borrow R, Rowl PL, 
Wilkins EG, Curry A. Genotyping of Enterocyto-
zoon bieneusi in AIDS patients from the north west 
of England. J Infect 2002; 44(1): 39-42. 
[12] Espern A, Morio F, Miegeville M, Illa H, 
Abdoulaye M, Meyssonnier V, et al. Molecular 
study of microsporidiosis due to Enterocytozoon 
bieneusi and Encephalitozoon intestinalis among 
human immunodeficiency virus-infected patients

from two geographical areas: Niamey, Niger, and 
Hanoi, Vietnam. J Clin Microbiol 2007; 45(9): 
2999-3002. 
[13] Ten Hove RJ, Van Lieshout L, Beadsworth 
MB, Perez MA, Spee K, Claas EC, et al. 
Characterization of genotypes of Enterocytozoon 
bieneusi in immunosuppressed and immuno-
competent patient groups. J Eukaryot Microbiol 
2009; 56(4): 388-93. 
[14] Leelayoova S, Subrungruang I, Suputta-
mongkol Y, Worapong J, Petmitr PC, Mungthin M. 
Identification of genotypes of Enterocytozoon 
bieneusi from stool samples from human immuno-
deficiency virus-infected patients in Thailand. J 
Clin Microbiol 2006; 44(8): 3001-4. 
[15] Abe N, Kimata I. Molecular survey of 
Enterocytozoon bieneusi in a Japanese porcine 
population. Vector Borne Zoonotic Dis 2010; 
10(4): 425-7. 
[16] Sak B, Kvac M, Hanzlikova D, Cama V. First 
report of Enterocytozoon bieneusi infection on a pig 
farm in the Czech Republic. Vet Parasitol 2008; 
153(3-4): 220-4. 
[17] Santin M, Trout JM, Fayer R. Enterocytozoon 
bieneusi genotypes in dairy cattle in the eastern 
United States. Parasitol Res 2005; 97(6): 535-8. 
[18] Lee JH. Molecular detection of Enterocytozoon 
bieneusi and identification of a potentially human-
pathogenic genotype in milk. Appl Environ 
Microbiol 2008; 74(5): 1664-6. 
[19] Lee JH. Prevalence and molecular charac-
teristics of Enterocytozoon bieneusi in cattle in 
Korea. Parasitol Res 2007; 101(2): 391-6. 
[20] Muller MG, Kinne J, Schuster RK, Walochnik 
J. Outbreak of microsporidiosis caused by 
Enterocytozoon bieneusi in falcons. Vet Parasitol 
2008; 152(1-2): 67-78. 
[21] Santín M, Cortés Vecino JA, Fayer R. A 
zoonotic genotype of Enterocytozoon bieneusi in 
horses. J for Parasitolology 2010; 96: 157-61. 
[22] Lobo ML, Xiao L, Cama V, Stevens T, 
Antunes F, Matos O. Genotypes of Enterocytozoon 
bieneusi in mammals in Portugal. J Eukaryot 
Microbiol 2006; 53 Suppl 1: S61-4. 
[23] Chalifoux LV, Carville A, Pauley D, 
Thompson B, Lackner AA, Mansfield KG. Entero-
cytozoon bieneusi as a cause of proliferative 
serositis in simian immunodeficiency virus-infected 
immunodeficient macaques (Macaca mulatta). Arch 
Pathol Lab Med 2000; 124(10): 1480-4. 
[24] Lee SC, Weiss LM, Heitman J. Generation of 
genetic diversity in microsporidia via sexual 
reproduction and horizontal gene transfer. 
Communi & Integrat Biology 2009; 2(5): 414-7. 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

26
-0

2-
09

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

http://feyz.kaums.ac.ir/article-1-1381-fa.html
http://www.tcpdf.org

