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1-Dubleco ś Modified Eagle´s Medium (DMEM) 

2-One Way ANOVA 

3-Statistical Package for Social Sciences  

  
 

 
  



8��� �� /��;%�� ����  �������>�� ���� ")?@� ��"5 #���� =�� �A5 B@"��' ���)A5 ��( 

 /��� 	 h��� #�i'�� <�7'Fe /���� 	 G D)�� 	 FGHI)  �� �� �� /����Yk( �� 

  8��� ���-� D)� �&
     ���	* M)	N' ��	( 8��	�   ��	(

      #��	�� =�	� �A5 B@"��' ���)A5     ���	* �� FpI   ��	E 

    M)N' �� ��� K��"  <���N'    ���	* ��( 8��	�   ��	(

 ��� ���L"�   �  8��	�         #��	�� ��	�> ���L"	� ��	(  

�
 �� "% FpY ×e   �	� <���N' .   ��FIH      �� B	� �E�	� 

   M)		N' �� �		��� #�D		)' �&		
8��		�   ���		)A5 ��		(

   #���� =�� �A5 B@"��'     ���	* �� Fpo×e/Y   <�	��N' 

K��                 <	5 �	��� ���	-� "	�� M)	N' �� �� <	
 ���* ��

       �� "%�
 � <%T� �)�P� ,��FpY  �� 9����  .'  M	��%

pH  M)N' ��"5   ����� �&
 ��( 8���     	)A5 ��	( ���

   #���� =�� �A5 B@"��'K 8���     ��	� ���L"� ��(  � 

8���     #���� ���> ���L"� ��(  \)�"� <5   �F/kKc/I   �

Y/I�� <���N' ) 8���F(.   

   ��� ��I      y�D� �� B� <-��.' Fpe    �	��� ��E 

5  <             !)	)-� �	C� <	5 �&
 M)N' <� "( �� /�'J ���

          <�	� "	)' � |"	' ������ [;*RH   �������	
�� 

 <5 ����         �� K���	� 9�	' <	5 �W�;Z ���� ,��Z 

    9�	' !%	T� !)5         �	�d  �� B	� �	(I     y	�D� �� ��� 

 �� /�(�&' .9�' �W�;Z ��'     �	C�J #�"	' �� B	� �(

���     ���� � ���J�
��     �	)R��       /�(�&	' �	5 ��	' ��

 � ���3��"3)'�  �	� �).  9�	'         M	PT <	
 8"	%A
 ��	(

K����5 /�� y�D� �C�J <5 �&
 M)N' �����' /���.  

  

�04��� + @A  ����  

  �� "g�* 8�*        �	��"5 � ���	3��' ,�	-��.'

             �	��� ��"	5 !�	
�� �	*�"L � 0	�%1' ����� ,�"2�

 ��		��  �������		>���		�� 6�		7�� 8�		* ��.  Q(�"		T

   5 � ���� #���J  <   � 8�-T 6"T #���J ����
��  �)R��

         ���"	g ,�	-��.' m�	� !� 6�7�� ��"5 <%�� S� !�

���)Fp .(    ' /�	�� ��	����      M)	N' �� �	��� #�	��   ��	(

� �&			
 			5 <  #J �� �5�			�.' Q			7* #���J �			��              

 �		��"5 ��"		5    =��		(� �� �(��&		�'�J "		�� ��		(               

M)		N' �� �		��� !		� �&		
  �(��&		�'�J �&		
 ��		(

�				��)FF( . �� /��;%				�� <				-��.' !				� �� =�				(                    

8���      =�� �A5 B@"��' ���)A5 ��( #����  ��"5  ")?@� 

    �		��"5 �		C� ��		��  �������		>�� �		���  ��		(

��� ���@��' � �@:���"�.  

                       
 
+�)B :!"�� ���C� <�"����  'D  E�A� �� ���F '	� 0� �� +pH �(�F 7��G� H�:�	 &�  

#�'�                                 )�E��(         

M)N'  

cI  Fep  FYY  FIH  

���� ���-� FpY  Fpo> FpI  Fpo×e/Y  
    8��� #���� =�� �A5 B@"��' ���)A5 ��( 

pH F/k  F/k  k  c/I  

���� ���-� FpY  >FpY×H/o  >FpY×e  FpY  
8���  ��� ���L"� ��( 

pH H/I  I/I  o/I  G/I  

���-� ���� FpG×H/I  >FpY×H/o  >FpY×e  FpY  
8��� #���� ���> ���L"� ��(       

 
pH H/I  Y/I  G/I  G/I  



0).� �;.f' K�PR�� "5�Z �P�Z !)�)� K��E �)g "Z�� "%>� K��� 

 /��� 	 h��� #�i'�� <�7'Fe /���� 	 G D)�� 	 FGHI)  �� �� �� /����Yk( ���

    K#�	'� ���"5 !� ��       ���� ��	���� � /�	N�

       ���� �� #J ���* � ���� 8��	�   �	(      �&	
 M)	N' �

       �T"  ��"W <��� ���' /�� <� "( ��.   �' "s� <5  ���

          �	��� <	5 �	��� ���� #�	'� �  /�	N� �� ����	;� �)(

8���     �	��5 <%���� ���� ���"5 ���' ��( K   �	5 �	��

     <5 #��� �Z"T � #�'� ��d        	5 � "	)?3� �C� ����  <

        ,��	;� ���� ^��.' � u�� ���-� #���J ���   ��	(

���� ��		��. #�		'� �� �		' ��t�		L ��		(  ���		-� #��		�

  �&		
 M)		N' �� �		��� �"%&		)58��		�  ���		)A5 ��		(

   #���� =�� �A5 B@"��'   	5    <        �� �	3 <	
 ���J �	��

�D'         �	�� ����	� /�� !� �� /��;%�� ��(.   !)	A��(

            ����	� /�� !	� ���	* M)N' �� �"%&)5 #�'� ����

  ���' �(��� /��� .5  <   ���-� <5 � /��� ���� #���J ���

     �� �	)
 ���� �� �T�
   :���"	� 9��   P%�	' {3) Q

�*��� �)�(� D.  

        B	� ���� ���W ,�)Z�f� � ,�"))i� ���"5

  w�T"Z �&
 ��    ������ y"L �� �
��  �)R�� <��RH 

     !)	5 �� ��"5         �	� 6�	7�� ���	� 9�	' #�"	5.   ��"	5

 �%�J ,�"))i�        #�'�J �)
 <)C� �� B� ��� 6�t �3)�: 

:���"� P%�' {3)  K/�� ��Z� Q    � ]� � �)���*

����  �( 5 �  <       4)1&	� ��"5 �&
 M)N' �� /�'J ���

     <	5 ���� �3:���"� �	���   �	(      �� /�	� 8�f	N%�� �

�")  ��"W ���"5 ���' ���� 9�'.   

#�&		� �		��W ,�		-��.' <		
 �		���� 8��		�  ��		(

 #��		�� ��		�> ���L"	��		��  wt�		Z� �		���� #��		AE <		5 

  ���		' �		��� "		)?3� � ��		��� �		C� \		��A' �		.)N'

�"		)  ��"		W /��;%		��.#���		@�( � "'��		( )F()FccI ( ��

   ����� �&
8���       #��	�� ��	�> ���L"� ��(   ��"	5 

    <�	� ���� /���� �)���  RH   � BK    /�"	
 /��;%	��    K�	��

  �� �&
 !� ��� �	%�J ,�"))i� ��E <5 ���    "	5 �	3)�:

  K�&		
 M)		N' u�		� M�"		� "		2�   ,�		-��.' ��"		5

  �%�J � �3:���D)T         /��� 4)1&	� \	��A' �	��� ��:

 ��� /�&�)Fe.(      �� /��;%�� =�( <-��.' !� ��  M)N'

  �&
8���      #��	�� ���> ���L"� ��(  w�T"	Z    8"	%A
 

      <	5 <	��� �5 ���� ")?3� � ��� /�N� �5 <��P' � ���

�     �	�� /��5 ���W ,�-��.' ��%. .       /�� �	��"5 !	� ��

  �����8���      ��	� ���L"	� ��(  �	��  .   M�"	� ��

   ����� /�� �5 ����' 8���      �	A5 B@"��' ���)A5 ��(

  #��	�� =�	�  �	� <�	�P'  . w�"(�	�   ��(��%��	� "	))i� 

   8��� !� �� ����'          h(�	
 �� �	��� "	)?3� �Z"T �(

�' �A(�.  )i� !�)   5"' �'��E � ,�"    �	' #J <5 v�   �	����

      �"	)  ��"	W "%&)5 ,�-��.' <A)'� h)� #��AE <5K  �	�� 

  �' �
 ��         �	�� ����	� /�� !� <
 �;  #���    <	5 �	����

          �	��� !	� �	�� ��"	5 \	��A' ����	� /�� S #��AE

�					��5.  ,�					-��.' �� �					AU "					( � ���					�"5

#���@�()e()Fcco(          �� �	��� <	
 �	�� /�	� /��� #�&	�

 /�� M�"�   ' � �'� 8J�' M)N    !	� �� �E"	� �5 �����

M)N'   �5� ")?3� �()FG.(        <	5 <��� �5 ���f%W� ��N� ��

     \��A' � �*�� <)C�8���        �	A5 B@"��	' ���)A5 ��(

 #���� =��         �)
 <)C� � ���� ")?3� ��"5 �"%C5 M�"� 

�' Q(�"T �J.  

                                                
1-Harmer et al 

2-Bertoli  et al 

 

  



8��� �� /��;%�� ����  �������>�� ���� ")?@� ��"5 #���� =�� �A5 B@"��' ���)A5 ��( 

 /��� 	 h��� #�i'�� <�7'Fe /���� 	 G D)�� 	 FGHI)  �� �� �� /����Yk( ��� 

  ,�"))i�pH    	5 ����	� �&	
 ��( M)N' ��  <

    ��� M�"� ��E 8��	�   �	(   ���� �	)�(� .    �� ,�"	))i�

   8��� �&
 ��( M)N'         � /��	5 "%&	)5 ���L"	� ��(

   <5 ����pH     ��� ��� #J �� ��)��  .    �	C� !)�( <5

  �5� �' h(�
 ���� ")?3� � ��� M�"�.  ,�	-��.' �� 

�� ��				( � ����)F()Fckk( �				�� � V�				;� �				��� 

�
��    �)R��      8��� ��T � !� "))i� �5 ����     M)	N' ��	(

     � /�	� /��� #�&� �&
 �	�.       M�"	� [	;* !)	A��(

                !5"	
 �)�	
� �� � �	'� "	s� �� �	��� ��� �� Q�)%��

���� �)�(�)FY  .(  

�'             ,�	3� �	�E� 6�	E ,��	Z �� �	;  #���

   5 �&
 <5 v�5"'  <       �� �	��� ���� ���-� #���J ���

     Q%�	)� �� /��;%	�� �	5 t�	5 ��)�5 _�)P'    �&	
 ��	(

   ��� ������ ��
 �����  K Q( m�� !� ���  	��� ���J �

 ���"5 �C�       ���* M)N' �� ���3��' ��(8���   ��(

      #��	�� =�	� �A5 B@"��' ���)A5  w�	-.W   �	'     <	5 �	����

    ���5 \��A' /�� S #��AE.    <-��.' <5 <��� �5   � ^�� 

�(����)e( �'      �%* �&
 M)N' ���' #�D)' "))i� �5 #���

 ��� � ")?3� #������� �(^��.' ��  ���� "�)Fo.(  

   <	-��.' <5 ��)�       <�	� �"	3��E � "%&	)5    ��	(

       �&
 M)N' ��� "5 ���� 0�%1' 8��	�      ���	)A5 ��	(

    #��	�� =�� �A5 B@"��'   �	�� 6�t  .   wt�	�%*� <	���AU 

<��             "	�� �	5  <5�&	' ")n �"3��E ����� 0�%1' ��(

<��    � ���� �	(            u�	� /�� �	5 �&	
 M)	N' ^�	1%��

 ��"		W "		s� ���		' �		�5 "		)?3� � �&		
 �		C� ����		�

�") )FI.(   

    <5 <��� �5  ��%�     �	' /�	� 6�7�� <-��.'   #��	�

    M)N' <
 �; 8���           =�	� �	A5 B@"��	' ���	)A5 ��(

#���� �'   5 �����  <   � "	)?3� ��"5 \��A' �.)N' #��AE

5  <    �	%�J �	)��� ��"	5 8��W �5�W ���P' #���J ���  #:

 �		)��� � S		U�
 _�		)P' ����   #�  J ��		(��
 ��"		5 

���5 ����� h7A� � ���3��'.   

  

��D� + ���1�  

��        /�"	  #�	A
��
 � �)���� <)�
 �	���  	��A� �

           <	
 #�	'"
 �3	�D� 6�	�E /��&	��� �3	�D� /�3&���

���� ,���3'� #�'J Q(�"T zE�5 KQ��� �� "3&� 8��
.   

  

  

  

  

.

                                                
1-Dvorak & Howe 

2-Diab & El – Bahy 

 

 

 

 

  



0).� �;.f' K�PR�� "5�Z �P�Z !)�)� K��E �)g "Z�� "%>� K��� 

 /��� 	 h��� #�i'�� <�7'Fe /���� 	 G D)�� 	 FGHI)  �� �� �� /����Yk( ���

Using Human Umbilical Cord 

Matrix Cells (HUCM) for 

Culturing Toxoplasma gondii 

for Serological and Molecular 

Assays 
  

Raeghi S
*
,  

Lateifpor M
**
,  

Zia-Ali N
***

, 
Sadighi S

****
.  

  
*
MSc of Parasitology, Department of 
Parasitology, Faculty of Medicine, 
Kerman University of Medical   
Sciences, Kerman, Iran     
**
MSc of Anatomy, Department of 

Anatomy, Faculty of Medicine,  
Kerman University of Medical   
Sciences, Kerman, Iran     
***

Assistant Professor of Parasitology, 
Department of Parasitology, Faculty of 
Medicine,  Kerman University of 
Medical   Sciences, Kerman, Iran     
****

Veterinarian  Student,  Faculty of 
Veterinary, Urmia University 
 
 KEYWORDS:  
Antigen  Preparation, 
Cell Culture, 
Toxoplasma gondii ,  
HUMC , 
A549 
 
Received: 18/9/1386 
Accepted: 8/12/1386 
 

Corresponding Author: Raeghi S  
Email: s_raeghi@kmu.ac.ir 
 

ABSTRACT: 
 
Introduction & Objective: Toxoplasma gondii is an intracellular 
parasite and one of the most common parasites between human 
and animals. Nowadays the molecular methods are being used for 
the diagnosis. Many molecular and drug assays have been 
performed on this parasite.  Many serological and molecular 
methods are available for detection of this parasite. The aim of this 
study was to use human umbilical cord matrix cells for propagation 
of Toxoplasma gondii for serological and molecular assays. 

   
Materials & Methods: In this experimental study, performed in 
Kerman Medical University, RH strain of tachyzoite of Toxoplasma 
gondii was isolated from mice and cultured in HUMC, A549 and 
Hep2 media. The growth and generation conditions of cultured 
parasite in different times were studied. DMEM medium was used 
to compare the viability of parasite. The obtained data were 
analyzed by variance analysis using SPSS software. 

 
Results: Parasite entry to cell line was observed in the fist 48 
hours of culturing in all media. In day 3-6, propagation of parasites 
in HUMC cell line was better than other cultures. In the late 6

th
 day 

volume of cultivated parasites in virulence was acceptable. 

 
Conclusion: Use of human umbilical cord matrix cells is a suitable 
and inexpensive method for proliferation of Toxoplasma gondii. 
Using these cell lines are useful in providing live parasite for 
research purposes, drug assays or making laboratory kits.    

 

  
 

 

 

 

 



8��� �� /��;%�� ����  �������>�� ���� ")?@� ��"5 #���� =�� �A5 B@"��' ���)A5 ��( 

 /��� 	 h��� #�i'�� <�7'Fe /���� 	 G D)�� 	 FGHI)  �� �� �� /����Yk( ��� 

REFERENCES: 
1.Dubey JP, Beattie CP. Toxoplasmosis of animals and man. Boca Raton Florida: CRC press; 1988; 
91-106. 
2.Darde ML. Genetic analysis of the diversity in Toxoplasma gondii. Ann Ist Super Sanita 2004; 
40(1): 57-63. 
3.Ashburn D, Evans R, Chatterton J, Joss A,Ho-Yen D. Toxoplasma dye test using cell culture 
derived tachyzoites. Journal Clinincal  Pathology 2000; 53: 630–3. 
4.Booth KS, James ER, Popiel I. Cryopreservation of an attenuated vaccine strain of the protozoan 
parasite Toxoplasma gondii. Cryobiology 1996; 33(3):330-7. 
5.Mavin S, Joss AW, Ball J, Ho-Yen DO. Do Toxoplasma gondii RH strain tachyzoites evolve 
during continuous passage? Journal of Clinical Pathology 2004; 57(6):609-11. 
6.Mavin S, Evans R, Chatterton J, Ashburn D, Joss A, Ho-Yen D. Toxoplasma gondii from liquid 
nitrogen for continuous cell culture: Method to maximize efficient retrieval. British Journal of 
Biomedical Science 2003; 60: 217-20. 
7.Mitchell KE, Weiss ML, Mitchell BM, Martin P, Davis D, Morales L, et al. Materix cells from 

Wharton̓s Jelly Neurons and Gila. Stem Cells 2003; 21:50-60. 
8.Weiss ML, Medcetty S, Bledsoe AR, Rachakatala RS, Choi M, Merchav S, et al. Human umbilical 
cord matrix stem cells: preliminary characterization and effect of transplantation in a rodent model 
of parkinsons disease. Stem Cells 2006; 24 :781-92. 
9.Jean MW, Chatterton R, Evans D, Ashburn,  Joss A, Ho-Yen D. Toxoplasma gondii in vitro 
culture for experimentation. Journal of Microbiological Methods 2002 ;51: 331–5. 
10.Appleford PJ, Smith JE. Toxoplasma gondii: The growth characteristic of three virulent strains. 
Acta Tropica 1997; 65: 97-104. 
11.Meerschman F, Rettigne C, Focnt C, Boreux R, Pinset C, Leclipteux T, et al. Use of a serum-
free medium to produce in vitro Neospora caninum and Toxoplasma gondii tachyzoites on Vero 
cells. Veterinary Research 2002; 33: 159–68. 
12.Harmer C, Hassl A, Kreinecker S, Aspock H. Toxoplasma gondii in vitro cultivation economic 
and efficient mass production. J Microbial Methods1996; 27: 225-8. 
13.Bertoli F, Espino M, Arosemena JR, Fishback JL, Frenkel JK. Aspectrum in the pathology of 
toxoplasmosis in patient with AIDS. Archives of Pathology and Laboratory Medicine 1995; 119:           
214-24. 
14.Dvorak JA, Howe CL. Toxoplasma gondii-vertebrate cell intractions,the influence of 
biocarbonate ion, CO2 ,pH and host cell culture age on invasion of vertebrate cells in vitro. Journal 
of Parasitology 1977; 24: 416-19. 
15.Diab MR, EL-Bahy MM. Toxoplasma gondii: Virulrnce of tachyzoites in serum free media at 
different temperatures. Experimental Parasitology 2008; 118: 75-9. 
16.Siverman JA. Joiner KA. Toxoplasma-host cell interaction. In: Kaufmann SHE(editor). Host 
response to intracellular pathogens. Austin TX: R G Landes; 1997; 313–38. 

 
 

  

  
 

 
 

 
 

 

 

 


