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

���� ��� �� ��� !�� �� "#�
�� ������� ���  
  

$%�&�:  
  

"(�)(*�� � : ��� �����	�
��� 
���� �� ����� � ����� �� � ����� ������� ��  � 

!� �	"� #$�� �� %$ &'��� ���(�)� � *�
� +��,- ./�0� �� �� � ���1 .3!� 45 ���60� 

�� +��7 ����  %%%��8$,�$9�����7  ��* +�� :��� 4� �9� 3$;� �- #��� ! #��� � 4�<�

� �<���� ���&!� ��=��� ��*	> !	*� 4� ?�9�� ����@ ��!�;0� 4!	0 .!� ��9�� 3!� ��%%%% 3

�,�A� 4 ��B0� 4����- ��@C� 3���� �D *��� 8$,�$9�����7  �� �����	� � E� *��6��7 ��

���5 	 � ��� *� F���		!��1 ?�=�� 4!���@.  
  

+�� � ,��( ��:  *�� �� 45 �9� ���=� 4�,�A� F! G��H7 3!�IJ �� �9 % K,�� L�� 

 M�9NIOI ��5 �"  �P &7 ?�
Q +�6���� �P &7 +	P���� �9�0  #6�� +�6�!��E- �� 

�9� 4�<�1 ?�=��. ���*� ! ��B0� 3���%%%� +��%%%%%1 RS #��� +�� E�%%%%)������ �&� ! .

�D�;� 8$,�$9�����7� � +	  +&���- �D ��*TA9 � 8$,�$9�����7 �� 4�  49��D���  

3�U�� % OJV� W *�  % 8P!� ���!�� � V�NJJ "� ���1 4!	0�<�1 ���) 	���� +	 . ��B0� 4�

� X9�7 M�(�!0;� ?�;� K9�0� ���- �D ��*/�
Y� �� Z�< �,- ����>�� E� %%%%�&� ?�! .

	�	  .L�� ��*����>�� �� [�< 	��  +��1 ?�,- �&� !	�	  .. ?�;� L�� ��*  +��1���� 

 �� 4�R� �� �� 4
S�< 4�!� E� ��-����- �D �� ��!%%%%	���;� �<� .��- E� 	�� 4�R� ��! 3

�&�! 4;� .L�� ��8$,�$9�����7 \��� ��  ��*�E %	0�<�1 ���) +	. E� 	�� +�� 49 

1��,-%� L�� �����7 � 	�	  4��� 8$,�$9�� ��*;$  +�R� #��� �;  �"�- %% L��

1%%%%%��!	 .+��� ];> *��  ��&<� ?�� �� +	  *��-SPSS �!�=���� �� *���- ���E- � 

	!��1 #�
T� .  
  

"	-�# ��: ��6���%%%�� 3%%%��	 ���� �%%%�*$�� � �� +	  #L�� �%%%%%�*�&� ! �� +	  .

8$,�$9�����7 ��*�D�;� �+	  +& ^±I ���W�� ,�� �� 4� �6�����	�� 3����  �� +��1 �� 

 	�� `/N±O/b��� ) J^/Jp<(.� �6�����	�� 3 ���� �� �� L�� ��*�&� ! �� +	  .

���- �D ��*��D��� �� +	  :��Y�9�  ��* 3�U��  % OJV� W *�  % 8P!� ���!�� � V�NJJ   4�

����Ke f/I W I � g/I��� W,�� �� �� 4� �6�����	�� 3 ���� ���  �L�� ��* +��1 	��  O/b  

���.  
  

".�	
 ���/:  45 ��� ���� h!�����6�����	�� 3 ���� ��*$�� �+��1 �� +	  # ��* � ���� 

	��%%% ���R�  ���-*0�� � ���* � ��.0i;� � 3���- �D ��* �� +	  :��Y�9� 3�U�� % OJ W

V� *�  % 8P!� ���!�� � V�NJJ ���* ����� �� +	00� �B<�T� ���� �!��= ���� ��* 

���@!� 4� 	0 ��.  
  

&
�� ���0� ���: "#�
�� ������� ����1�	
� �
 �23� ���1�4-�2( 1������������   

5 �	6,�7��# 8��*  

9��� �:��( �	6, &,��** 

;��<=6 ��>6 ***   

��,��� ��?
*** 

,����� �#��� �	6,****  

���=� �0@
���A �	�,***** 

  
*�#6�� *���5 � W�9�0 ������  �$ &7 ?�
Q +�6���� 

����"  W �,�
9 �����T� &5�� ��,�P,��  
** � *���5F���D� W������  �$ &7 ?�
Q +�6���� 

����"  W5���,�P,�� � �,�
9 �����T� & 

***#6�� 	 �� V�0 ��� �9�0 W ����  ?�
Q +�6����

�$ &7��"  ��W                   W�P &7 +	P����

#6�� +��1 �9�0   
**** �� W*D�,���;!� *���5������   ?�
Q +�6����

�$ &7����"   W � �,�
9 �����T� &5��

�,�P,��  
***** ��!���9� W*D�,���;!� *���5�   ?�
Q +�6����

�$ &7����"                   W�P &7 +	P���� W

 +��1*D�,���;!�                        

  

M�S� X!���:kl/m/knop  

L�!q7 X!���:lm/r/knop 

  

(B�( C�D;� :�7��# 8��5 �	6, 

��
��	��� ���  :H_yousofi@yahoo.com 



s �� ����� ��5� W�R9�! 3��� ��5� "  �
�����) ��5� W��E��  �!�	� ��5� W�9���E ��&� WM��0"5 *�t5 W+��E ��� 

 +��� % G��� ��u��� 4
=�kk +��;  % n &�!�7 % knop) �7 �� �7 +��; vn(  ��

"(�)(  

  F���	�� ���5
���%%4 *����9 #6�� *��w 

�5� � 45 �9� V�E�,����1 V�5�5��%%%% �1��,- xQ�

�� ����� � �"��� 
���� ���1.1��,- %%%��� �%%% 4� ��

���5�� E� F���	�� %%%!� y
�Y� z�%% +	  L��&1 ���

�9�)n%k(. {5� �
��� 4!w ��%���5 � �%%% F���	�� *�

 4��| �� 45 ���� ��>� 8P,�P9�����7 *��!E ��	��

;"� G�� #6�� �1	�E%% 4� �� � �9� 45 ����S �� �

���5 3!�  ��4%%%
�9� 4%%�� }9 %%%  +���%%% �� 	��

�� 8P,�P9�����7 	����� ����� 3!� +��� �� %% F! 4

!	t� ~,�� ?�5%%��  #.5 ����S �� %%%���5 4 �%%% *�

 �! 4��� �@� �� ����� 
���� �� ����� F���	�� ��


Q�  �6!�7%%%8P,�P9�����7 	��  +�� ��� �� ��% 
�

�� 8P,�P9�����7 �� � +	  ���0� ���=�  F! 	����

�5 �- 4� 45 	05 ��=!� 	!	> F���	�� ���5 4!���@ ��

�� 	0!�1)v(. ��=!� E� *��6��7 ���)�� 3!� 4� 4>�� �� 

���5 ��� �� 4!���@ F���	�� *��%% �!w�� ��;�� E� ��

���%%%�9� �����.A� %%%�� �
t) ���,�%%�� ��  45 	��

3;!� 9%����� *E�%%%6�!��E- ��%%% �� ������- �D  *��

	  +&��D�;� 8P,�P9�����7+! � %,�P9�����7 � 8P

 �0;!� +	  y����@�� ���5 ���=� ���RQ 4�
Q *

�� ��=!� 4!���@ F���	�� 	05)p(.!� �� %%% 4� 4�,�A� 3

��=!� E� *��6��7 ��B0� ���5 @ F���	�� *��%% 4!���

�C����R� ����@ ���- �D  �� +	  :��Y�9� �TA9 *��

 	0|���D�� �� 4�!��� ��  ���- �D���7 %%% 8P,�P9��

 +&��D�;� ����9� 4�<�1 ���) �9��� �.   

 � ,��(+�� ��  

7 3!�%%%�,�A� F! G��H%% �� 45 �9� ���=� 4

 *��IJ� %%%� L�%%%%�9 % K,�)N(9 �� %%% M�NIOI 

#6�� +�6�!��E- �� 6���� �P &7 +	P���� �9�0 %% +�

5�"  �P &7 ?�
Q%%=�� ��%%%�<�1 ?�%%%�9� 4. M	� 

��6�!��E-%% L�� �� F���	�� ���5 �%�4%%%
�9� 4% 

�9� +	!��1 ����/ y
�Y� 3���T�)�%m(.�,�A� %%% ��

+��� ���� �
t) 	��L�� 45  *���9 % K,��  ��9��� 

�� �!w��t K9�0� � 	���� F���	�� ���5 ���RQ 4� �

�%%%;!� ���,�A� *��%%%%%���!� F!D�,%% #6�� 3 K9�0�

��  	0 ��)o(.L��   *���9 % K,�� �� +��R�9� ���� 

 3!�7 ������� E� .��T�%%%!� ���9�%%%%% *��	!�� ���

!��1		�..  

A� 4��;� s=�%%%=�� ���,�A� .��%% �� +	  ?�

#6�� 3�5�� �����T� 40��E � L�� G  ��%%%% �� *��

	!��1 ���-�� +��1)r(.�,�A� 3!� �� %%% +��1 ��"| 4

G  L�� E� �!�� *�� �9 % K,�� �� ��-%%� �D �%%% *�

 8P,�P9�����7;�%%%��D�%%%	  +&+) ���� +��1k(W 

 ���- �D��� �� +	  :��Y�9� �TA9 D ��V� *� V�)l( 

) ���� +��1l( W���- �D�� +	  :��Y�9� �TA9  

8P!� ��%%�!�� %k�� )n()  1%%%%���� +��n  ( ���-%%%� �D 

 �� +	  :��Y�9� �TA9% 3�U��  o� )v()   ���� +��1v (

	0�<�1 ���) .!�&� ����.4� B0� %%%(� ��%% X9�7 M�

 ?�;� K9�0� �0;!����- �D  *���� s=� �� Z�< *��

�>�� E��?�,- ��)p(!��1 .!�&� � z�
Y� 		�. +��1 F! 

                                                
1-Balb/c 

2-SDS 

3-Trititon x-100 

4-Tween 80 

5-Alum Adjuvant 

 

 



���- �@�  �D ���5 	 � E� *��6��7 �� F���	�� ���5 8P,�P9�����7 *��  4!���@ *��  

 +��� % G��� ��u��� 4
=�kk +��;  % n &�!�7 % knop) �7 �� �7 +��; vn(  ��

G   L�� �!���9 % K,��1 ���0Q 4� &�� %% 	��  +��

� ����%%%%.!�& �>����� -,%%%�<�1 ���) �"0� ?�. ?�;� 

L�� � 4�R� �� �� 4
S�< 4� ���� +��1 *�� ��-��! �

 E����- �D >�� �� z�
Y� �� Z�< z���� *��%%�� ��

	���;� �<�!�� ?�,-.L��   �� ���&;� 	��  +��1 *��

L�� +��1 *�� [�< ���� *�� �>����� - ���0Q 4� ?�,

	���;� �<�!�� ��-��!. 3!��- .!�&� E� 	�� 4�R� �� 

L�� 4;� ��-��! ��*+��1   4� 	��  � ���� *��

 ��=!� ��B0����5 �%%%@ *�%% 8P,�P9�����7 �� 4!���

1 +��,- F���	�� ���5 +	�E%	�	!��. E� 	�� +�� 49 

L�� 4;� �1��,- ��5 ��%%%%	  4	����5 �  �%%%% *�

R� �� +	  #�P�� F���	��%%%% L��;  �"�- �;P  +�

	!��1.  

 *���8P,�P9�����7 4�"� W���5 �	�� *��F�� 

+�1����5 E� 	0R9�1 	t5 � 4!� ���"| ���9� *�  M�T�

];> *����Y� � �E- 4� � *��-%%%6�!�%%% ������T� +�

5�"  �P &7 ?�
Q +�6����%%%%��0� ��%%%	!��1 #. �� 

6�!��E-%%%� +�%%%� F���	�� ���5 ]!�%%% E� +��R�9� �

}��9 �
�� h07 � +� *�� 	!��1 4�
Y� *���.� 3!� % ]!�

 �	� 4�n �l9 �� 4��)� %%% �Q�kp�� ���  4��)� ��

	  4�Y!� ��� �!�� ]!�� � 	  D�R!����9.9� %% ��

8P,�P9�����7 ��;� 45 
T� �� ��� 49 	���� ��%% M�

�7 �� V�)k(	�	  +��� ����   .�!�%%%"� ��!� %%%% 3

8P,�P9�����7  4�"� ]t0� ���0Q 4� �! �����- �D &!�< 

L�� 4� +	�E 8P,�P9�����7 ���0Q 4� �! 	�	  �%%% �

.!�&�	�	!��1 .   

4�"� *���8P,�P9�����7  +	  +&��D�;� *��W 

 �	���8P,�P9�����7 ���9� 4��;� � �&!�< E� ��%% :��

�� ��  ��� �� 	!��1.!� %%�	  ��� � &!�< #;Q 3)l( 

	  ���P� ��� 	0|.�� 8'9 %%%
1 *��	%%%4��  4,�  *�

)7%%%M� (���%%%,�, #%%%%�Y!� 4%%%% s=� s� � 	  4

P9�����78P,�  M�
T� ���7 ��  V���%%% � 	!��1 4<�

 �	� 4� 8P��� �� 4,�,k� �Q�9  4P� �	 %%% +��� ��

8P,�P9�����7 *���T� �� 	�	  � ��%%%% � +	  :��

���- �D �;Q *��%%%%  ��E- �TA9 � �%%%��. E� 	�� 

D�R!����9 W � 	  4�Y!� *�6!� 4,�, �� �!�� ]!��

+E�	�� �- 3�����7 ��&�� *��1	!��1 .  

���- �D  F���	�� ���5 ��!��T� E� �TA9 *��

��� E� +��R�9� ��D�� y
�Y� *��	  4%%%�"�  .��%% E� 	

8P,�P9�����7 *����  �%%%%���	�� ���5 *�%%%%  F

8P,�P9�����7 E� #S�� ��9� 9 �� +	�E *��%%% 4

���5 4<��� �� � 	!��1 ]!E�� G!��E- 4,�,�7  �� V� 

 4� 4,�, �� s=�p/k����9  9� K�P� ���%%%	  +	��. 

 8'9p/k����9   K�P� ���V� *� V� 4� 	S�� +� 

 WM�� 4,�,p/k����9   K�P� ��� % 8P!� ���!��k�� 

n�	S�� � %%%%, 4%%%% � ?�� 4,�p/k����9  K�P� ���          

 3�U��  %o�  n� 	S�� 	!��1 4<��� ?�9 4,�, 4� . .  

 *�� �Q�9 �� �	� 4� 4,�, 49P� %%% ���) �

	�	  +��� .�� ���4,�, 	�� 4
 � ��%%% �	� 4p �� 4��)� 

 ���l���	�	  D�R!����9 4��)� �� ��� .
T� %%% M�

4,�, �!��  �� 4
�9� 4�4,�, �� � �	> �
';9  &�;� *��

                                                
1-PBS 

2-Freeze-thaw 

 

 

 

 



s �� ����� ��5� W�R9�! 3��� ��5� "  �
�����) ��5� W��E��  �!�	� ��5� W�9���E ��&� WM��0"5 *�t5 W+��E ��� 

 +��� % G��� ��u��� 4
=�kk +��;  % n &�!�7 % knop) �7 �� �7 +��; vn(  ��

];> 4��1�	> ���S 4� � � 	!��1 *��-%%%0Q 4%%%% ���

���- �D � +	  :��Y�9� ��%%%% E� +��R�9� ����D�� *��        

3�U�� % OJV� W *� !� ���!�� � V�% % 8PNJJ �%%% ���

) +��R�9�%%%1 ���%%%%�<�. 3�����7 ��-%%� �D  Z�< *��

+E�	�� 	!��1 *��1.  

���- �D  �� *���� s=� �� G!��E- ���� *��

�>���	�	!��1 z�
Y� ?�,- ��.� 8'9 %%%%� 4%�� �L 

 s=� ���� +��1l�� ���,��P�� ���- �D� %%%�� �� ?

 ����>��� ?�,-%%1 .!�&%%%	!��.=� E� %%%< s%%% Z�k� 

 3��!����7��9� 4� z���� ���,��P���07 �  3�
�9 ���

=!� E� ��% ��-��  *��6��7 ����P�� �1��,. !� ��%%% 3

�E-%%%� +	  .!�&� 3�����7 ��	�� G!�%%% L�� �� 4

 s=� ��l��� 4� ���,��P�� %%%K���e lp �
�� 1 ?�%%%

�%%% *����-%%%� �D 7�;� 8$,�$9�����D+	  +&�� Wk 

�
�� � ?�1%%%% *�����- �D V� *� V� Wk�
��   *��� ?�1

���- �D % 3�U�� o�  � p/��
��   *��� ?�1���- �D 

 % 8P!� ���!��k�� ���.  

L�� ?�;� � +��1  *��%%%% 	��  � ��� ��

 E� .!�&� 3!��- E� 	�� 4�R��)�RS #��� +�� ���� 

P9�����7 ��&� .!�&�%%% 8P,� +	�E=� ��%%% sl�� 

 *��� ���,��P��k����7��9� 	��� % � 3��!�k� 	��� 

�07 	0�<�1���) 3�
�9.  

L�� ?�;�  8P,�P9�����7 .!�&� ���� 45 �!��

 L�� 4� .!�&� E� 87 +�� 49 	���� 4�<�1 ���) +	�E

��5 �B� E� �"�- �;P  +�R� � +	  4��5 ��Y� ]A) �

�<�1 ���) �9��� ���� F���	��. �)��� ��P� 4�
5 

	!��1 �!�Q� ������� �� ��5 ���� ��.   

+��� ];> *�� ?�� �� +	  *��-  ��&<�SPSS
)N( � 

�!�=���� �� *���- ���E-)^(	!��1 #�
T�  .  

"	-�# ��    

 � 	��  +��1 �� +	  L��;  ���5 ��	��

  ���� +��1 ��"|%%#��e1 %%%%� +��%%%% �� +	  .!�&

 W+	  +&��D�;� 8P,�P9�����7���- �DY�9� %%% :��

��� �� +	 D �� % 3�U��o� W ���- �D �� +	  :��Y�9� 

���D ��V� *� V� � ���- �D �� +	  :��Y�9�  ���!��

 % 8P!�k��  M�	> ��k�9� +	  +��� ���� .  

 ���E- *���- �!�=���� ���� ����  45 	��

�0�� �����  3�� *���1 �� ���5 ��	��%%%%	��  +�� 

 � +	  +&��D�;� 8P,�P9�����7 �� +	  .!�&� +��1

+��1 � � 45 �!��%%%% ���-%%%� �D  �� +	  :��Y�9� *��

���D��  *��V� *� � � V�%!� ���!�% % 8PNJJ  .!�&� 

���� ��>� 	���� +	 W  ��,���  45�� �����% ��	�� 3

1 ���5%%%% �� 45 �������- �DA9 ��� �� 45 �TD�� 

 % 3�U��o� 1 � +	  :��Y�9� %%%  +��%%% �B� E� 	��

�0�� *���- �;� ��� 	 ��. .  

���- �D  e#��  .��T� 3!� �� +��R�9� ���� *��

�%%%��- � +	  +&%%%��D�;� 8P,�P9�����7 �D  *�%%%�

��D��� �� +	  :��Y�9�  *�� % 3�U��OJV� W  *�  V�

 % 8P%!� ���!�%%%� �NJJ  �� �%%%%5��� +��%%%%%;� 4� 


7 MD���� !�- #�	!��1 E��<���$,� 	 #S�� MD � 	�

+	 }�� �
� �9���5 ��  ��-%%1 *&%%%	!�� .� ��%% 4���

���- �D ��D��� �� +	  :��Y�9� *�� �%%%�W� %%%% *	��

�)� ��� W	!��6� +	����%%%� MD �%%%%��� �%%%%�� ���% +�

}�� � *��	��%%� 	  *&��-	!��1 +	���� �R��.  

                                                
1-Statistical Package for Social Sciences 

2- T- test 
 

 



���- �@�  �D ���5 	 � E� *��6��7 �� F���	�� ���5 8P,�P9�����7 *��  4!���@ *��  

 +��� % G��� ��u��� 4
=�kk +��;  % n &�!�7 % knop) �7 �� �7 +��; vn(  ��

 ;��EF :  � 8� 
��(���@( *��2
�����  +�( G�7H &�75 �, &�� +��I� J������ ���  ��� ���� � ,��( &��/  K#�?� �� �� &�(  "�

&�
� ������������  

  

���- �D  

���5 ��	�� 

+&��D�;� 8P,�P9�����7 V� *� V�  % 8P!� ���!��k��  % 3�U��o� 	��  

 3�6���� n/l n  v/n m/n  o/p 

����� ���T�� o/l l p/k l �/k 

�0�� �A9 *��� �l/ �n/ �v/ NS*  

*NS: Not Significant  

L2����/ ".�	
 �   

��� �����	�� �%%%%
��%��w 4* ����9 ?�� 

��� ����1 V�������,�9� V�E .���%%%%�/ E� ��! .

� ]<� }9 ��<	� �� 4� #6�� sY� ������  +��,- ���1

�� � � .��� �����	�
��� 
���� �� ����� %%% � ��

����� �� ����� ������  ��  +�%%%%1 �%%%� ��� ��

����	�8$,�$9�����7 ��  +��7 � ��*��� %%%%% �- #

 +�� :��� 4� �9� 3$;�!� �<�� #��� � 4�<���&%%% ��

�!� ��=��� ��*	> !	*� ?�9�� %%%%� 4����@ ��! 4

�;0�!	0 .
t) ���,�A����� +��� �  	��� 4�!3; 9%%%E�* 

L�� �D�;� 8$,�$9�����7 �� ���� xQ�� +	  +&! ��=

1��,- 4� �t�� �������� � ���1 .� ��!%% 4� 4�,�A� 3

 ��B0�!��� 3�<����� *7 �6���*� E� ��� �%%%%�* 

����	����@ �!S�� 4�1	00� ���R� ����- � �D �%%�* 

TA9�����7 ���D��� �� 4� 8$,�$9 �%%%%�* y
�Y� 

"����1 4!9��� ���� 	�� +	� �9� 4�<�1 ���) .  

h!��� ��T� 3!�%%%�� .%%%%5 ��� ��%%% 4���- �D 

P9�����7 +&��D�;�%% 3�0i;� � 8P,����- �D �%%% *�

� +	  :��Y�9� �TA9%%%%��� �D��  *��V� *� V� � 

 % 8P!� ���!��k��@� ������ M	� �� %% �� ��B<�T� �

���5 ��=!� �%%%�@ *%%%	���� 4!���.@� %%%% ��B<�T� �

	  +&��D�;� 8P,�P9�����7+ ��=!� E� *��1�
> �� 

���5 L�� �� 4!���@ *��  ��
�9� 4�%%%���'�� 4  �

����P;�)k()krrl(�9� +	  +��� ���� )o(.� �� %% ���

���- �D �� s� �TA9 *��  4�,�A� 4� ����� E	���� 

��!��)l()krrv(��5 +�� � . �"�- -��%%%%� �D  �TA9 *��

� �� F���	�� ���5 8P,�P9�����7%%%�� �%%%�D �� 

�6� % k�)n(� � 	���;� :��Y�9� %%�>�� �� �)�� ��

E	���<)v(�  4� �)�RS #��� ���S%L�� 4 �% *�

�%%9  *� *�)p( L�� � 	���;� .!�&� �%%%5q� *�%%%% ��

) +	�E 8P,�P9�����7 \��� �� ��%%	���� ���. h!��� 

� 3!� 45 ��� ������- �D@� %%%�B<�T� �%�� �%%% M���o 

	S�����5 E� *��6��7 ��  ���	�� *��%%!���@ F%%%% 4

� ��%%%%�9� 4)p( ..  

M�P,��   +	  :��Y�9� �TA9 *��4%%
�9� 4� 

���D�� �B<�T� �0;!� 45 �!��%%%%� �� �%%%% ���5 ����

�� ��=!� 4!���@ F���	��   4�Y�6���� xQ�� 	005 �	

� �0;!���� �,�
9 � M���� 1%%	���.  � x��8���w)m( 

)krrp( 4!���@ ���RQ M�� 4�R� �� �� 45 	���� ���� 

M�
9 ���;> �	��� *���� �� G!�&<�   F! 8'9 � 	��!

M�
9 �� G��5  *����M�
9 �� G!�&<� F! �  �%%% *�

                                                
1-Dempster et al 

2-Hernandez & Nieto 
3-Mega10 

4-Ferund’s Incomplete Adjuvant  

5- Ferund’s complete Adjuvant   

6-Heath & Lawrence 



s �� ����� ��5� W�R9�! 3��� ��5� "  �
�����) ��5� W��E��  �!�	� ��5� W�9���E ��&� WM��0"5 *�t5 W+��E ��� 

 +��� % G��� ��u��� 4
=�kk +��;  % n &�!�7 % knop) �7 �� �7 +��; vn(  ��

 +	!� #9 �;9�7�� �� )k� .(�� �B� 4� 3�0i;�  	9�

 .!�&� 45�-�� �D��� �� �TA9 D� ��%%�,�� xQ�%%% 	

���- *��� @ ���RQ #���� �� +	005 �B<�T� *��%%% 4!���

�� ���1. 4A��� 3!� ��  E	������!�� �) krrv  (��%%% ��

 .!�&� E� 87 45 	�������- �D �%% :��Y�9� �TA9 *�

 �� +	 �6� % k����- ����  *����> 3�,���
1���;!� )k( 

� E� 87 +�� F!L�� 4� .!�&  � +��� �!�9�0  #��) ��

�9� 4� �� ��>� &�� �1��,- *�"��� ��)p(. � ��! 3

� G�� 4A���!0;�,�
9 �� �� M���;� � ! �B<�T� ��=

� ����� ����� ��*� ���	� �� M	� �� 4!���%%%@����� 

��%%%�9� +	  +��� ��)kk(.�$,� E� 	�� %%%%<��%%% E��

���- �D � +	  :��Y�9� *��%%%%��D��� � �%%%%% MD �� �


7� ���!# �-��
� �9���5 �� MD *&��- }�� � 	W	���  * 

	!��6� +	���� .�)�� 3!� 4� 4>�� ����� �B� 4� �  	9�

���- �D  �B<�T� K>�� .��T� 3!� �� 4%5 �TA9 *��

+	  5 80> E� ���	;Q 	��%%%% ���	������� 	0 �� . ��

3�����7�P�
1 G�� 4A��� 3!� � ��� �!=%%%% �B<�T� ��

#6�� ��  �9� +	  +��� ���� �6!� *��)kl.(  

s����P� E�  *���@��=!� %%%7 ��%%%% �� 8P���

G!��E- *�� �� *��!E ��Q�/� .��T� 3!� 4� z���� 

�9�%%%���� V�.� %%%% 3�;� 4�"0��7 #�,%%�� ��  ���1

�C �P!D�,�0;!� ����@���- �D � *��%%% +	  .!�& ����

 .��T� ���)1���.   

 �9��� 3!� �����- �D +	  :��Y�9� �TA9 

�� % 3�U�� o����	�� ���5 #���� �� ����R� �@� %%% F

�9� 4� �	�.�� �B� 4�  ��� 3!� 	9�D 4� .<�� �! ��

M�P,�� :��Y�9�  �! � �9� +	�� �B<�T� M���� *��

�0;6� *�� E� �� �"�- �1�)l( �	> 8P,�P9�����7 

;�%�w�;��� +��  M�P,�� 3!� #P +��� ���u� �� �� W	���  4

5 *��/%%%% 4 �6!�� �0;!� s���9 F!�T� 4� ���) 4

 ���S�@��+��t�  	��. .  

4=��� �
5 ��/ 4� �� *��1 �� 5 %%% 3�6���� 4

���� ��	�� �$�� *��%%+��1 �� +	  #  � ���� *��

�0�� *���- ���R� 	��%%%  � �� *��� . 3�0i;�

���- �D Y�9� *��V� W3�U�� �� +	  :�� *�  � V�

 % 8P!� ���!��NJJT� ���� *��� %%%% �� +	00� �B<�

���� ��=!� ����� �� 4!���@ *�� �%%%%	0 �. 3!����0� 

�� ��"0��7  �@� 45 �!�",�P
� *	�� �����T� �� ���1

	��  �!�9�0  	���� ����R�.  

  

 � �#�)� �$!�  

  .��T� 3!� ?�=�� 40!&�
�9� 4�%%%%%4  +�6����

 ?�
Q7� ����"  �$ &C�9� +	!��1 3�� 3!	� �q, W

 ?��T� ��05��5 � ������ E� 4
�9� ������ ����H7

 �P�� � �!	�� +�6������ #;Q 4� 	!-.  

  

  

  

 

 

 

  

                                                
1-IgG 

2-Tegument 

 

 



���- �@�  �D ���5 	 � E� *��6��7 �� F���	�� ���5 8P,�P9�����7 *��  4!���@ *��  

 +��� % G��� ��u��� 4
=�kk +��;  % n &�!�7 % knop) �7 �� �7 +��; vn(  ��

A Survey about Protective 

Effect of Echinococcus 

Granulosus Protoscolices 

Surface Antigens in Preventing 

Secondary Hydatid Cyst 
 

 

Yousofi H
*
, 

Hashemzadeh M
**
, 

Kohansal K
***

, 
Zabardast N

***
 

Shirzad H
****

. 
Shahabi G***** 

 
*
Associate Professor of Parasitology, 
Cellular & Molecular Research 
Center, Shahrekord University of 
Medical Sciences, Shahrekord, Iran 
**
Associate Professor of Human 

Genetics, Cellular and Molecular 
Research Center, Shahrekord 
University of Medical Sciences, 
Shahrekord, Iran 
***

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

Associate Professor of 
Immunology, Cellular and Molecular 
Research Center , Shahrekord 
University of Medical Sciences, 
Shahrekord, Iran 
*****

Assistant Professor of 
Immunology, Department of 
Immunology, Faculty of Medicine,  
Shahrekord University of Medical 
Sciences, Shahrekord, Iran 
 

KEYWORDS 
Secondary hydatid cyst, 
Surface antigens,  
Protoscolices,  
Protection 
 
Received:12/6/1385 
Accepted:26/9/1385 
 
Corresponding author:Yousofi H 
Email: H_yousofi@yahoo.com 

 

ABSTRACT: 
 

Introduction & Objective: Hydatid cyst is located in human and some 
animal visceral organs such as liver and lung. The disease is 
considered as a medical, veterinary and economical problem in 
endemic area. When the hydatid cyst is ruptured, protoscolices from 
inside the cyst may spread out to other parts of the body and develops 
a new cyst named secondary hydatid cyst. In this research in an 
attempt to prevent secondary hydatid cyst, protective potential of 
protoscolices surface antigens extracted with different detergents has 
been investigated in animal model. 

 
Materials & Methods: In this experimental study, groups of Balb/c 
mice were immunized intra-peritoneally with protoscolices 
homogenate and three detergent (SDS, Tween and Triton x–100) 
extracted protoscolices surface antigens and alum as adjuvant. These 
mice were then boosted two times with the same antigens fortnightly. 
Control mice were simultaneously injected with alum alone. Two 
weeks following the last injection all the mice in cases and control 
groups were challenged with live protoscolices. Three months 
afterward all the mice in case and control groups were sacrificed and 
their peritoneal cavities were explored for hydatid cysts. 
 
Results: The mean of developed cyst number in mice injected with 
protoscolices homogenate was 3±2, while in control group the mean of 
developed cysts number was 5.8 ± 1.7 (p< 0.02). The mean of 
developed cyst number in mice injected with SDS, Tween and Triton 
x–100 extracted protoscolices surface antigens was 3, 3.6  and 3.4, 
respectively, while the mean of developed cyst number  in control 
group was 5.8. 
 
Conclusion: The mean of cyst number in cases and control groups 
was different and this difference was statistically significant. Results of 
this investigation revealed that protoscolices homogenate antigens 
and some detergent extracted antigens are protective against 
secondary hydatid cyst infection 
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