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��: � @
>�� '�
��'  ��!��� �
A)�B �&��+ �
��� �� �* ���C .����D�D�  ��&�
	�	�
�
�	��  E�$F� 1�� ��
�7���>� GH�� �� � ��B ��� �
�,	�� �2��C H�� 0�* IJK� ��> ���� �	��+ �2��C . ��'7�2	� �� ����6�  �&
DNA  ��� ��QIAamp®  "����( �� � L��/���Nested PCR-RFLP  �< ��� ��18S rRNA  ���M '68#NOP  ����

0�,,� ���Q� �	2�C �� �� � ��R��SspI   �VspI �	��+ =	��
�< � '�
+ ���6�.  "#��MSP  '7�2	� �& �� ����D�D�
0����� �* ���+.  

���� ��:  @
�?� ��TUS  V��+ WX�YN ��
� )[/UN (%���
� �
	�	�
�
�	�� '� 0�
7C . ��
# _�M �� �+�
7C
�,6� '8��� '�
�� ��� �� �̀ ���� )PSa/P=P (�' ��
A  '�N/cU % � �7���� ��&��+T/UY % �7������d ��&��+

���
� 0�
7C.  �+�
7C �� ��,6� e�f����  ����*�� )PPP/P=P (�' ��
A  '�'7��
+  �� 0�� �� �	� ��
3��* ��&
 @
�*a/cc%0��+ �	�� �� ��`�� V ���
� 0�
7C �& )UcT/TO .( '7�2	� ���g '67�8� �	� ��C.andersoni  �`& �
 '7�2	�C.parvum 1�� �� ���	� �� ��� ��7�� ����  �	���,* �7
�7
� ��&�*��.  
����� ����:� ����� ������* h$�/� iA�,� ��&��+ �� �
	�	�
�
�	��' �	0j '7��
+  )	�* �7���� ��&
�� �*�� .�' $; 0�J;�  �
B� �d�C.parvum �'  �
B� V�&�
`� �	�� �,���& _7�d '�
+ ��
,;C.andersoni  ����

1�� �� ���	� �� ��� ��7�� �� ��	k� �7
�7
� ��& ���+ .��  ���l�#� m����3 '� 'B
�*��� � ��	 � ��27 �+�
7C
�� W��M� ���	� � ����� e�!� �	�� �� �+�
7C �	���,* �� �7
�7
� 0�� �� �� �̀� ����� ���+.  

���� ����� ���:  V�
	�	�
�
�	��Nested PCR VC.andersoni��+ V@
�* VV �����  
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�����  
������ �� ��	 n	�
	�	�
�
�	�� -� ��& '�3�	  ��

�
� �
	�	�
�
�	�� n,B �� �	�	����
� �C "��; '� 0
�� �*�� .��� �� ��	 �
	�	�
�
�	�� �<
��( �	��  ��&

 ���&� o;�� �C -��
�
p� :!� � 0�
� 0��� )	�* �� �C
 �q�(� �&��C� ��*���� � ���l�#�  ������ � ���� )��
B ��

��� 0�	��+ . �� �.K �� �&��+ �� @
�* ��2��rs �K�� 
�� ��� 0�* 1��2+ ���� h$�/� iA�,� )tVu( . m�67�8�

 '� '��� �&��+ �� @
�* '� 0��� ��`� ���	� �� h$�/�
 ��� -	<
7
����(� h$�/� "��
;v/w  ��v/xu �K��  ��F��

��� 0�
� )y Gw( . �� ���	� �� n	�
	�	�
�
�	��
��� 0�* 1��2+ 2�� 2� � �,.�
+ )zVr.(  -	 �
,���

 '67�8���
� ��  ����� '!8,� �� �
	�	�
�
�	�� @
�*
 �� �	{�� @
�* ���	� iA�,� �	�� '� 'B
� �� '� 0�* ��?��

�� �� �̀ �&� )y ( e�!� �	�� �� ��`�� ����� ��27 �
�� W��M� ������* ���+.  

�' m��.� "�7� '�
+ ��� �
B
� ��& =��
�< � �&  ��&
������� � �<
7
����(� V�+�
7C �q� �� h$�/�   �!��� ��&

=��
�< � '�
+ �	���,* V������  �� �
	�	�
�
�	�� ��&
0j	� ���&� �� |�3 �	��>��FB '!8,� �&  ����
3�� ��

��� .����� �� '�
+�	� �	 '�
+ '�  �
	�	�
�
�	�� ��&
�,* '!8,� �& �� }�/ �̀ V���%� ��	k� � �	�� �<
7
����(�

'7�2	� ���2�� ',��� � > 0�* ����� ��& i�#���d � �9�
�
� �&�
3 . �>�A ������ '�
+�	� � '�
+ ���6�  ��&

1�� �� 0��.��� '� ��g�� �
	�	�
�
�	��  �7
�7
� ��&
�� �*�� )tVu.(  

 �
,���tz  �� �
	�	�
�
�	�� '�
+y 0��� 0�� ���� �
 '�
+���g ���� �	� �� '� 0�	��+ 1��2+C.parvum, 

C.andersoni V C.bovis  �C.felis  =��
�< �deer-like  ��+ ��
��� 0�* 1��2+ )t .(��� ��7�� ���� ~���3� ���	� �� 

C.parvum ��� 0�* 1��2+ ��+ � ����� �� )vV�(.  

C.andersoni   �� �� ��� ��7��usss  ��C.muris  -��.�
� � �* 0���' �* �>�6� ��+ 0�,,� 0�
7C '�
+ -	 ��
,; .

�!� �� �C -	<
7
>�� m��K
l3  ��� '�	C.parvum    ���
�� �C }�/`� '� -�� ����M  ��,� . ��'  ��
�A   '��

C.parvum  ��� 0����y/x×y  "��!� �� ������C.andersoni  ��
 0�����z/y×z/r -g
� ������ �� ��  ��*�� .C.andersoni 

  ���� 0��* 1��2+ ���B h$�/� ��&�
`� �� �
,��� .
 � �,.��
+ �� �& ����
� � ��+ �� ��`�� m�*��2+   ���*

��� 0�
� .C.andersoni ��
.;   ���+ ������* ���   � 0�
��
+�
7C o;�� ~{
�6�� '7��
+ �&� * ���   � 0��* '��>�+ �

�&��+� � ��
B� �
* . �� ��
.;�	 '�
+ ���  ��
�� ���
�
�* ��	��� ��� :&�� o;�� � �*�� � � * :&��� ���� �

7
� � 0�* '7��
+ '�� �* �� ��&��+ �� �� ��  �*���   ���
��  �,�)SVUP(.  

 6� 5���& ���� ���9�M '��67�8������ ������* ��2� @

��	�
�
�	�	�
 �&��+ ��� ��� V����� ������*� 7��� �

1�� �� ��� �&� <
7
>�
�	7
�7
� � -� C.andersoni  �� ��
�	� 1��2+ ���� �,�.  

  

�� �����  
�	 '67�8� �	���� -� 68!�� 0�
�  ��
� '6��B �

 '67�8�xtu  �� ��+ WX�z ,� �� ������* h$�/� '!8
 �� �&� twvw Gtwvu ��� 0�
� .���� '�
�� +���  ��

M �& @
>�� '�
�� '!8,� �& '� '6B���� :���� �� ��

�6�	( �� 5��� �� � '�*���� ',�� ��J( ������ ����%�� 

���C '� �	0�%` �&� `&�j(� "%�� 0��+ ��,*�  0�� �̀��
�*2(� ��+ "!�,�	� .��* ��� �& m�l/`�n,B " �  ��

� '�
�� �& ��
# �' ��+ �( '��,`��( m�
K	� . @
>�� '�
��
$F� 1�� ���7���> E�� G$F� ������+ E	�{ n� � �&� ��� '

H�� 1�� �� 0�* �C�2� ��	,��� �
�F� ��> ��� �	 '�>�
)�	" �
�$� (H�� �C�2� �* )x .(H�� �� n( �C�2�  
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 �D�D���� �&� ��; �� H�� 2��#� xs (� ����; �� �� tss 
/`���* 0��� } .���� J�� �&	 �us �D�D�� ��
� ��	 -
 �.� }l/��� �� �&���7�� �
������0����� 0�f +��� �* .
�D�D���� �&�  0�* ��B���� ����� 7
�7
��  ��
�� ���( m������ �y/u %��� ��� x  'B������� ���+ 

����%�� �* .  
���� ����D�D� �7
�7
� ����� ����� �&  �8!� �C ��
 '��* ���*�� �� �C �����( m����� �& ���+ L��3 . n�
DNA ��� �� 0��.��� �� ���C �QiAmp Stool Mini Kit 

(Qiagen Inc, Mississauga, Ontario)  0����� "�67��
��� ifA
�	��+ L��/��� ��� . L��/��� "M��� @��* �� "f#���� 

 0��
	� ��* 0��(����D�D�  �&y �
� ��� � )	�� �<����� �
�	��+ ���?�� � ��� 1
B �C . "����( W��� �� n�

nested PCR  �<18S rRNA �
	�	�
�
�	��  W��� ��
 n��>�Jiang  �	��+ ��R�� ������& � )tVtt( . ��PCR  

 '68# -	  ��twuy  �� � ����PCR  '68# -	 ���vuy  ��
vzx �	��+ ��R�� ���� .���� ��
�< � '�
+ ���6� =
'7�2	�  1�� �� �&RFLP   
lQ�PCR �	2�C �� ���  ��&SspI 
 �VspI �	��+ ��& �	2�C 0����� � n��>� "����( ifA 
)tt .( �	2�CSspI '�
+ ���6�  ��&�
	�	�
�
�	��  �

 �	2�CVspI ���� =��
�< ���6�  ��&C.parvum �'  ���
�� ���.  

���� ��� �� m�;JA� "�$Q� � '	2?�  ����C ��& )���
��� � ��� ��� �,��� -	������(�� ��& G �,�	�U  �

 ������ G n�7��H �	��+ 0��.��� . ��,��A� '$K�>�y % �
�,6� ���6�  ����sy/sP< �	��+ ���6�.  

  
  ���  
 ��xtu  �� ����� h$�/� iA�,� �� ����� ��
� ��+

rv  ��
�)sy/uu Guz/ty%CI= ��/tv (% ����D�D�
0�&�`� �
	�	�
�
�	��  �	��+)  ��Bt( . ��xx  '�
��

 �7����tx  ��
�)v/wt (% �� �wzv  �7������d '�
��zx 
 ��
�)x/tr (% 5J�3� '� 0�
� �
	�	�
�
�	�� '� 0�
7C
�,6� �� ��`� �� ���� �&� )suz/s=P .( ��2�� ��,��&

�� ��`� �� ��%���� _�M �� "%�� @
�*  @
�* '� �&�
'7��
+ �� � ��	�( ��,� ��&' �,6� �
A  �� ��̀ �� ����

��+0 �� {�� �,� ��&  �*��)sss/s=P .(�' ��
A  @
�* '�
'7��
+ ��  0�� �� �	� ��&z/ww % �*�� ��)-	  ��B .(

�� ��`� �	���  0��� � �� ��&��+ ��� �+�
7C '� �&�
�,6� 5J�3� ����� ����.  

  
  

 !��"#:  $"�%& �	'�� �"	!	���������������# � !�� �����# �����() �  
 *����������	 +�&,-	 ./� ��  

�������   
 $��%&)���$(  

��)��  
*+,�  �-.�  /0"  P.value 

S.T  
�  
���	  

&()9/9&(  
R#)!/%Q(  

RN)Q/NQ(  
"RN)N/Q%(  

QW)R/"#(  
!"N)�/NP(  W!Q/#  

X-  
 
E6" ��	  
" $%" ��	  

 CY�*%" ��	  

�W)R/!!(  
"!)%%(  
%#)W/%�(  

QP)�/RR(  
%QR)QP(  
WP)W/QW(  

%!�)W/!"(  
"#P)N/W#(  
RP)N/%R(  

###/#  

���Z  �4�=-�  
�4�=-� 
3[  

%�)Q/!%(  
R�)�/%N(  

!#)"/RQ(  
!#�)R/Q"(  

��)N/%#(  
!RQ)!/QP(  #"R/#  

\�T  NQ)P/%Q(  !!�)%/Q%(  �%")%##(  
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 �� ����rv ����D�D� �	J�� �& 0�����  ��
�� � �* ���+
����D�D� �R�� 0����� �& z×x  ������ �
�) "�*t Gh7� .(

����D�D�  ��&z  0����� ��
�� �� '7�2	�y/r×y/y  ������
) "�*t G� (��2�  ����
�� . 1�� �� �7
�7
� �����

nested PCR-RFLP ����D�D� �� '7�2	� ���g '� ��� ��`�  ��&

��2�  ��C.andersoni ��  �*��) "�*u G� � h7� .(
 0����� �� '7�2	� �`& �7
�7
� ����� ��,��&z×x 

��� ���C.parvum ��� ��`� �� . -	<
7
����(� m�;JA�
 =��
�< � '�
+ ���6� �7
�7
� ����� �� '� '7�2	� 0�����

�	��+��   ��B ��u ��� 0�* 0��� �� �̀.  
  

 !��"1: �"�� *����������	 +�&,-	  �� �������������#  0! �� ����# �����() �� !�� 1	 2�)	�3  
 nested PCR-RFLP  ���4) ��  5��	 �� 2�) ��18S rRNA  

�2�3�  4."  �.� ����  ��50� 6�57   �8���� *9��:�:�
);��<��(   ��5�65��5=�5�=��  

%  ���	  %  �4�=-�
3[  W/W×�  C.parvum 

"  ���	 "  �4�=-�  R×�  C.parvum 

!  ���	 "  �4�=-�  R×� C.parvum 

�  
�  %  �4�=-�
3[ R×� C.parvum 

W  ���	 %  �4�=-�
3[ R×� C.parvum 

R  ���	 %  �4�=-�
3[ R×� C.parvum 

N  ���	 %  �4�=-�
3[ R×� C.parvum 

Q  
�  %  �4�=-�
3[ R×� C.parvum 

P  ���	 "  �4�=-�
3[ Q×R C.andersoni 

%#  ���	 !  �4�=-�
3[ Q×R C.andersoni 

%%  ���	 "  �4�=-� W/N×R C.andersoni 

%"  ���	 "  �4�=-�
3[ W/N×R C.andersoni 

 

 

  
  
  

 

 
  
  
  

  >2�  ?  
 @<AB: $/��6	6	 7" �� �������������# '��8 ��  21	�"	 �� ����� ���9: $/� ���	 ���4��# �'���  +!�%�� �� )'� ����4�<===(  

4̂� : < 3̀-a�a� �6�8�� b-�B	R×� �
73	 �� c2 ����80	  �6�8��C.parvum �	 8��* .  
F :< 3̀-a�a�  �6�8�� b-�B	 �* C��A/)×A/A 	e��* c2 ��
73 �L3* � 
1  �� � ���* ̂ 4� +7� 6� 
1 � ���80	 �6�8�C.andersoni �	 8��*.  
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  >2�  ?  
 @<AC :��!'�	 ?�:�"� ! �"�� @��A: �������������# ��   ����# �����() �� !�� 1	 0! ��nested PCR-RFLP   ��  ��18S rRNA.  

4̂� : f�G0	 �L�PCR E��D �* ��� �SspI �gE ����� ��B- �C.parvum )C�� 8.*��P �"W�  �%#Q C6�*( ����� ��B- h9  �1@� C.andersoni ) C��8.*@@(  �'(A C6�*  .(  

F : ����� ��B-&  �1@ f�G0	 �L� �PCR   �E��D �* ���VspI �gE ����� ��B- hC.parvum ) C�� 8.*&i@  �J9A C6�*( ����� ��B- h9  �1@ �C.andersoni ) C�� 8.*&i9  �)'& C6�*( h

 ����� ��B-A �J ��8j 8.* �(Ai  f�G0	 6� +?�j C6�*PCR ��� .M : �6�8�� 
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Abstract 
Background & Aims: Cryptosporidiosis is one of the most important parasitic zoonoses of human and 

animals. This infection is common in mammals and caused by the coccidian parasites of the genus 

Cryptosporidium. The Present study was designed to determine the epidemiology of Cryptosporidium 

infection in cattle in Kerman by using conventional morphological as well as molecular methods for 

molecular characterization. 

Methods: Fecal samples of cattle were collected fresh and directly from the rectum. Cryptosporidium 

oocysts were isolated by using formalin-ether sedimentation method followed by modified Ziehl-Neelsen 

staining technique. DNA of a number of isolates was extracted using QIAamp
®
 DNA stool mini kit 

(Qiagen
®
). A nested PCR-RFLP protocol amplifying ~ 850 bp fragment of SSU-rRNA gene used to 

differentiate species and genotypes of the isolates, using SspI and VspI as two restriction endonucleases. For 

each slide at least 20 oocysts were measured. 

Results: Seventy eight of 412 cattle (18.9%) were found to be infected. Cryptosporidium infection was 

associated with diarrhea (P=0.026) in a way that 31.8% of diarrheic cattle (14.44) and 17.4% of non 

diarrheic cattle (64.368) were infected. The rate of infection in suckling calves <2 months age was 

significantly higher than others (45.134 vs. 33.6%, P=0.000). In this study 4 isolates of C. andersoni and 8 

isolates of C. parvum were found for the first time in Iran by using molecular techniques. 

Conclusion: Cryptosporidium infection is common in cattle of Kerman. Moreover, in spite of the presence 

of C.parvum as the dominant species in Iran, the presence of C.andersoni in Iran is reported for the first time 

by molecular techniques. Economic and public health problems resulted from infection by C.andersoni 

require more investigations in other parts of Kerman province and Iran. 

Keywords: Cryptosporidium, Nested PCR, C.andersoni, Prevalence, Cattle, Kerman 
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