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� ������� ��� �� ������� �
������ �	� �� � �� ��
� �!"�#� ���$ ���� .&�' �� ��� 

�!"�#�� 	�� � �(���� �
 �	�� "
)	� *� +
� ,��	 �-�� ���*����. * MTA (mineral trioxide 

aggregate) �  *�
 /
)	 �'
 0��	1 *�2 �3" 
  ,�����
  .  

$�� � ��%
 :�&  �� ��� �!"�#� 
  �4��- ���6�'�78�� �� ,��	 �'
 CAAC (calcium aluminate α-aluminate 

cement)�) WOLCA 9
):�� �� Wollastonite * (CAAC * MTA �;)< �' 
1/0� 01/0 * 001/0 

� �  @���)� "��� ���� �A ./
)	 �'
 0��	1 *�2 B�� 
 C165 C� ���D ���$ �8� �0�� * �;)< �'
 ���� 

 �  ��
� �� B�A���6 �0�E� ����� .�!  �� �AF� ,��� �'
 24 * 48 �J�	 * 7 �*�� ���� �( 
 "
)	� 

B����� ���
 �A .��- ���� �� �	�� ,��	 ��' /
)	 �' D	
� /
)C� ���,�L 
)  M�� �6�N
 B�A * /
)	 �'
 

 O���A B���������� ."��6�N B��� �' D	
� ,
��6 �'
 Kurskal-Wallis * Mann-Whitney @�4�� �0�� 

)05/0 = α   .(  


�'�( �&: B*�� ��'�A ,*�  ' ,�*N0��T @��� ,��	 �� �'
 ���6 ��
��U� ����
  ���8�� ��,�N VF- �
�
 �
  .MTA 

�� ��' 
 �;)< �' * �� �' �	 ,��� !���� B�A� ��,�N VF- �
�
 ��W� 
 �2�� �  *� ,��	 ���7 ��
� 

�!"�#� �� �
� ,�8� ��� .  

��)
� *)+,:  �' *� ,��	 �-�� �� �;)< �'
 �X���� �	�� Y �$ "
2$� ��  .����� ,�8� �
�����Z Y��[ �� M�� �6�N
 

���,�L 
)  ��N ,�8� ��� �� �	�� "
)	� ,��	 CAAC �X ����� ���� �;)< ��
� 	�� �� \*�]� ^!�� ���
  � 

MTA .�����  

�-)� �.�� �&:  MTT assay� Mineral trioxide aggregate ��	�� "
)	�� 0��	1 *�2 �3" 
 ,����. 
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)	� *� +
� ,��	 ���*����. ���	 ��,�� * MTA �  *�
 /
)	 �'
 

0��	1 *�2 �3" �
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 ���� ����� ����� ������ ������� �������� ������� �  ���� �!�"�� �!�" #�$% ��&����� 

� � �'()� � �'()�	 ��.  

2 :�����
���
 ���� �����  ���� �!�"�,- � ./�0 ���� ��1 ��,!�������� � � �!�"� #�$% ��&���� �

�!�"� � �'()� � �'()� �	 ��.  
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 ���� �����  ���� �!�"�������� � �  ���� �!�"�� �!�" #�$% ��&����� 

� �'()� � � �'()�	 ��.  
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����
 '�

���)*� �� (�+�), 	)�'-� ��
����	 �� �"��	� 

���� ��. 
��� �
 /�0� 
���* �	 ,��	 �1� %��� ��201 

�)����3 ���4�'�
� 
 ���5'(� �6�7��8 �"'+1 )1 .(  

��3"1�  �# ����
 ��0��� ���- �	 ,+�� ����� 

�� �

�< ����
 �1� ����� �8)4�� =��)� �� 
�� )2 .(

%
�� � %�""#�� � �?'��� ���- � ��%� 48 �	�� ���
� =��), 

<�"@+A� 
 ()B <�""#� %
�	 
 "201). 
����*��� C)� 

0(�� ������� C)� B	�D EF� 
 ��,+ ��<��( %
�	 
 

"201). ��# �
�# �	 �8 ��(8 ���	 )5-3(. 
��� ��
�� 

��201 ���< ��#�� J�3���8 )6(� ��L��#��, /M< 8�����" 

)zinc oxide eugenol( ZOE )7 (�	 ��. ��O"� ����� 

%�� ��� .�	 ���� �	 ��. �# 1)P J��# �� 
��� ����� %�� 

���
� Q��� B��# �* %
�� � %�""#�� � ���- � ��%� 48 

0�� ��"��	 MTA (mineral trioxide aggregate) ����� 

�� )8 .(��. %
�� ���
� =��), ()B <����� ��#�� ,( 

��� �
 S�)T �E�U�� V���), �
 %�

 �1� �6�U� W�� 

)9� 10 (
 �V��Z ��[�\'(� 
 ��[�'�
� �� 
�� )11 .(MTA �
 

]��� �]# ����L����� +��8)&)�).- 
 ����
 ������.- �1 

�)� %
�&'(� �� 

�< )12 .(  

MTA ���
� ����@� �)� �� ���	 �# �� �!0� � �?�8 

�� ���� ���� ,5( ��� ^�'@+� �6�U�� 4MS�� ���
� ��_� 

��	� #��)W�@ 0(�� ����
� `��� .'��( a� �� ,5( 

���� �1��" � 6�	 )13� 14 (
 
�	��# ,5( )15 (�� J�� 
�	 .

�
 �'(��� c�U�	 �
�# ��. �����  
��� ����� �	 ����	 

����� %�� ��� )18 -16 .(�1 %
�� � ����� �# ����� 

�� 
��� �)�� �	 
���� ��
�� ,+� �1� ���8�1�3-� 
��
 �� 

W��_� �8 B@D �� %
�&'(� � ��	)"� d5-� 
�� )19.(  
MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-

diphenyltetrazolium bromide] ��� �� 4
��'� ���. 

e
� �1 ��	� (��	� 0(), ��!(� 
��� �� ���	 )20 .(

4�!( 1fff�� ��fff%� �� �ff�"��� MTT  �	 ��Formazan 

 �@��B �""# )21(.  

a� �� ���g� �
�0� *0� �
���'�)J� �	 ���0� �1� �)��� 

EF� ���� �1 �* �� �?�8 %����� <)�� ��% 
 %
�
 �1�  

	 �,(
 %��8 
��� �h��� 
 !S�)B ���8�  ���D�� <)��� )22.(  

c�1 �� J�h�� ��. ������� (��	� 0(), ��!(� 

 i�� 

��0( ,��( �#�� VS�)W�V 
��� ����
� %��-��
 � 

����
 ����� ��?&=� 
 �V���+ � �?�8 �	 0(), ��!(� MTA 


�	 .g��)� � �&= j1
k� ��. 
�	 �# W
�&� 	). 0(), ��!(� 

MTA 
 

 i�� ��0( CAAC 
 WOLCA 
��
 
����. 

  

��(� )�* � ��  

�
 ��. ������ � 	�h��- ���8�1�3-�� �� �( i�� ��0( 
CAAC (calcium aluminate α-aluminate cement) 


 U�!5�� �� Wollastonite 
 (WOLCA) CAAC 
 

MTA %
�&'(� 
�<�� .4�!( �1� �),(M	
�@ �l� �� �	 %
� � 

C165 �� ��'+)�' ��'(�� ����� ?�)� 
�<���� .�	  �� %
�&'(�

4�����  
���� �	 �# �� d5-� ���0� mh�9 ��	 ���0��  �1

%
�� (,O!C �1 �
 ���0� �() 80 � 4�0'�� �=�
�  �# 

�

�
�&��  4
���08/0 =  d"���  .

�< ��
4�!( �1 ��	�  ���

S� �
)T  ,-#Roswell Park memorial institute 

(RPMI, Sigma Aldrich, USA) 
 fetal calf serum 

10 �=�
 (First Corporate Sedans, Inc., New 

York, USA) 
 '�8� 	)��)* )"�� ()!). 
 ���'��'(��+). (

���D �'��< 
 �	���� ���� .4�!( �1 B@D �� W�
�h� �	 
��� 


��� ���8�j ,-# %
�
 ����.  

��	� ?�)� � ,O!C ��0( �� �O� 
��� �1� ������ 
���� 

 ���V��* �1 �� J�< �* ��0( �� 
���� �	 �1� 
�h)4�' 

)Navigator, Ohaus Co., USA (%����� <)�� �� 
 �	 

#��)  S�)T ,-# RPMI� FBS 
 '�8� 	)��)* 

"�� ()!). /���'��'(��+). �	 mh� 10 �)!� �)�' (�)%� �� �� 

,O!C 
��� �O� 1/0 J�< �	 �)!� �)�' 	 �,(
 8��. 

,O!C �1� 
��3 01/0  
001/0 J�< �	 �)!� �)�' �)� ?�)� 
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C .��,O! �1� 	 �,(
 %��8 301� �
 
M#��� 

Autoclave, Farazmehr, Iran)( �'(��B  .����  

�
  *1�A �130000  
 �� %
�
 ,-# 4�!(�* 

�)!� �)�' S� m1)T  ,-#RPMI ���g� 
�<��  �� a� 
24 
 

48 ,p�( 
 7 �
� ,O!C �1 (��	� ���� .�	 ��O"� 4�'"# 

����T ��	� �1 �( ����� S�)T ,-# 
 4�!( ��1 �
�	 

,O!C �1�� �� ��0( �1� 
��� ������ �
 �O� �'��< �� .�
 

�?��, 0#), �
����� (Formazon) �!=�� ��)). 
�<��.  

��	� %����� <)�� 0(), ��!(�� �� q�� �8)�� 

�����L �!	 %
�&'(� �� .a� �� J�0�� �)��0 
��
�� �
 

���� �1� W�
�h� 
��� ��O� ���V�� �� +��L(�()�� 

��!(� �	 4�!S� �����L �!	� 4/0 �=�
 �
 r�( �*  J6

���8�1�3-� �� s�!5�� � �� aL(�. � J6 �	 s�!5���	�\ 

)Toma, Nanomohit Pars, Iran(  e��0� 
 �� BV'"�

4�!( �1�  J�h�� %
�� 
 %���,��< .  

��	� �V���+ � %
�
 �1� 	 �,(
 %��8 �� ,+� MTT  ��'	�

���0� �&� �	 �1)*  ,O!C
 (�	���� ����)�� �
 10 %
�< �
 

�O� �'��< ���� .���8)� %
�
 ����8 T(�� �1 �1� Kurskal-

Wallis 
Mann-Whitney  ) ,��< J�h��05/0 = α(. 

+�,-� ��  

�)3��). EF� ���� ��0( WOLCA �CAAC  
MTA 

�
 ���� �1 
 ,O!C �1� t!'5� �	 ���)  �
 4
�� 1  


 ��
�0�1  .,(� %�� %
�
 ��-��
  ,+�MTT� �V���+ � 

%
�< �1 �	  �� %
�&'(�����8 Kurskal-Wallis  
�
 ��-��# 

	). 10 %
�< 
��� ������� cM'�� ���8� "��� ��
� 
��
 


��
 )01/0  =p value ��
 24,p�( 
 05/0 =p value  �
 

48 ,p�( 
 03/0 = p value �
 7 �
� .(�	 %
�&'(� �� 

����8 Mann-Whitney �	 ��. '�)�h (�)��m �# �
 24 

,p�(� W
�&� "��� ��
� 	). ,O!C �1� 1/0 
 01/0 J�< 

�	 �)!� �)�' MTA 
 CAAC %�1�-� �� )049/0  =p 

value .(	). MTA 
 WOLCA �
 J�0� ,O!C �1� 
��� 

������ ��. cM'�� 
�%� �� )046/0  =p value.( ��� �
 48 

,p�( ��0( �1� CAAC 
WOLCA  �?"� �
 	)�'-�. 

,O!C 
��� (��	� �	 MTA cM'�� "��� ��
 �"'��
 

)049/0  =p value( 
 )046/0  =p value .(�
 (�	����)�� 

7 %�
�� cM'�� "��� ��
� �
 ,O!C 1/0 J�< �	 �)!� �)�' 

WOLCA �	 J�0� ,O!C �1� MTA 
 CAAC %�1�-� �� 

)046/0  =p value(.  
  

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

����  	��� ���

������  
���� (���)  

����  !"  

 #$%��$�± ��$�� &
�'�
 

24 �*��  48 �*��  7 -.� 

MTA  

1/0  13/0 ±310/0  312/0  ±022/0  125/0 ±850/0 
01/0  333/0  ±011/0  334/0  ±020/0  160/0 ±090/1  

001/0 331/0  ±010/0  374/0  ±081/0  091/0 ±094/1  

CAAC  

1/0 274/0  ±011/0  268/0  ±010/0  025/0 ±503/0  

01/0 254/0  ±009/0  287/0  ±026/0  021/0 ±794/0  

001/0 331/0  ±016/0  386/0  ±037/0  076/0 ±909/0  

WOLCA  

1/0 246/0  ±012/0  268/0  ±008/0  006/0 ±562/0  

01/0 251/0  ±017/0  321/0  ±080/0  187/0 ±904/0  

001/0 256/0  ±008/0  356/0  ±017/0  091/0 ±062/1  

+ /��^�    341/0  ±020/0  425/0  ±030/0  214/0 ±050/1  

CAAC: (calcium aluminate α-aluminate cement)  
MTA: (mineral trioxide aggregate)  
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�)��� 1  .�,�-. /�&�� %& 0�
  MTT  

  

  

�)��� 2: �,�-. /�&�� %& 2�
 �3�4� ��-��5 ��&.  

  

�
 (��	� 0(), ��!(� T(�� q�� �8)�� �����L �!	 

��	 �� 24 �,p�( ����8Kruskal-Wallis  ��-� 
�
 �# 

	). 10 %
�< 
��� (��	� W
�&� ���8� "��� ��
 
��
 


��
 )002/0  =p value.(  

T(�� ����8 ���8� Mann-Whitney �	 ��. �'��u 

(�)��m �# ��0( WOLCA �
 ��0�� ,O!C �1� cM'�� 

"��� ��
 �	 %
�< �1�� 
  MTA,��
 )034/0  =p value 


 046/0  =p value .(��0( CAAC �)� �?"� �
 ��)�. ���. 

,O!C 
��� ������ )001/0 J�< �	 �)!� �)�' (cM'�� 

"��� ��
 �	 %
�< �1�� 
 MTA ,����  )06/0  =p value 


 072/0  =p value(. 
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./0  

�
 ������ � �g�� W
�&� B	�D  �O�M� �� 	). 0(), 

��!(� MTA 
 

 i�� ��0( CAAC 
 WOLCA �	 

Q�v� �
 ,O!C �1� ��)�. %�1�-� �-� �# w	��� �	 

g��)� � �&= �� ���	.  

J�301 �	 ��(�� � �
�"��� 
��� 
��� %
�&'(� �
 

����
 ���- �)� �	 �
�� ���� ��A
 x�))���� %�� ��� .

�7��� � W6�vS� ����� ����	�� =�v�)W� 	)[����* 

��. 
��� �� B@D �� %
�&'(� �
 !#)")*� E�"'�� F����� 

�'��( ,(� )23 .(  

��3"1 ��# �� 1���)m ��<��(� ��'+� �* ��0( �� 

(��	� "#)m ,+� �1� ���8�1�3-� 0(), ��!(� ���	 

�� 8�� .,+� MTT �* e
� �(�y 
 D
)w ,(� )24 .(  

�'��u ������ �� B=�� �  �# 
�
 ��-� �g��MTA 

(��	 
��� ��0( 

 �	 ,@+�� 
��3� �'0#�. �)��� (8)  

��!(� 4�!( �
 �� �1� �),(M	
�@ � �l��
�h  W
�&� 
 %
�#

"��� ��
�  %
�< �	�1��  ��0( 

 .,(� �'����CAAC 
 

WOLCA ,O!C �
 �?"� �1� 6�	� 0(), ��!(� �'��
 ��� 
 

�A�1 ,O!C ��0( �'0# ���	 �z� 0(� �	 
�� 4�!( �1 

j1�# �)�� %
�# ,(� .  

�
 �� ���	 ������W� ,-# ��!(� �	 
�� MTA 

W��= ,��< 
 %�1�-� �� �# �1 

 i�� MTA &()� 
 

�'+#��� 0(), ��!(� 
 �[� �	 
�� %
� �1� t!'5� 

��!(� ������ )27-25.(  

�V�� 
 �����01 )28 (�)� �	 '�)�h �� �	�-� �	 ������ � 

�� (�)���� �	 ��. W��= �# 0(), ��!(� 
 �[� MTA 
 

CEM )Calcium enriched mixture (�	 �����j J��D� 

�����j �� ��	�.  

 ��!&��<
 ) �����0129 (�z� ��?A i�� ��0( �	 	)a 

()!)W�� �� �	 
�� 4�!( �1� ,(M	�\'(� %����� �'��< ��� 


 �	 ��. '�)�h (�)%� ��� �# ��. ��0( �1 �z� 0(� 
 

+#��)* ������ 
 �� ���� ��  �?�8�	 ���"p �* %
�� � 

�<
����� 
 ()�! '�

���)* %
�&'(� 
�#.  

����� 
 �����01 )30� ()� �
  *������� � 0(), ��!(� 

�( i�� ��L��#�, ����. /M< 8�����" ��0( ��*" 

W�&+� 
 �* ��0( �	 	)a +!#)m ���8)W�" �� %����� <)�� 


�#�� 
 �	 ��. '�)�h (�)��� �# �	 �����j ���� 

(�	����)��� 0(), ��!(� j1�# �� ��	� �# �	 �'��u 

������ � �g�� ,V	��� ,��
.  

��0( CAAC �# �	 ��U %�0p� �� +!#)m ���8)W�" 

�-�)B %�� ,(� �
 ,O!C �1� ��)�. ���
� 0(), 

��!(� B	�D �V���+ �� �	 MTA �� ���	 
 �� ���� �8 �� 

�
 W��= j1
k� �1� 0��)!�� �	 ���"p ��0( 

'�

���)a� �
 �O� ,��< .��0( WOLCA #��)@�  ��

CAAC 
 Wollastonite ��  �
 .���	������ � �g��� 

WOLCA 0(), ��!(� ��6�	�  �
 Q�v� �	

,O!C �1� (�	���� ���� 
 6�	)��  �	 ,@+� �'0#MTA 

��-� %
�
 ,(� �# ^6�0'�� T@��� �	 �(�� #��)W�@ 
���� 

�
 ��. ��0( �� ���	 .  

	 W������ J�h��)-%
�'+< 
 �' ��� ,?� ���	�� 0(), 

��!(� ��0( �1� CAAC 
 WOLCA �	  W��=!#)")�� 

 
�(�� e
� �1� ���8�1�3-� �"���:  

XTT (2,3-Bis-(2-Methoxy-4-Nitro-5-Sulfophenyl) 
-2H-Tetrazolium-5-Carboxanilide) �)
�?"- �� 
��.  

 
��	,� 12	3  

�'��u B=�� �� ������ � �g�� ��-� 
�
 �# MTA  ��"201

�
� ���"p �	). E�!�� 
 ���.  .,(� %
�&'(� 
��� E�5'��

��0( CAAC 0(), ��!(� �'0#�  �	 ,@+�WOLCA 

�� ��0( 

 �1 .
��
�� (��	 
����� ,O!C �
 �1� ��)�. 

0(), ��!(� 0#� %
�
 ��-� 
�� �� � 
 ���� � �����. 

��0( ��	 �� �1� (��	� !#)")�� 8 �
�%�" =��)� .
�0� 

 
 %��0� ���V)VS� {�U B=�� ���V� .�� *291157  
 %
�	

����
 %��-��
 ���	 {�U .�� }�V� �)!#  %�3-��
 �����

.,(� ~�&S� ��?&=� ����� J�!p  



 

 

�"*� �$ 4�1 �"5#6 �36 �7�  8�3 9'0 $)KB(  <&	=0 �=>�? -���2&3 �  

����� ���	��� 
��
 ���� ������� �����13 ����� �2 �����0�1 1396 418 

%���$ @�1"!
 8A")"?�"� � >�6 8 Uncinate  -���2&3 � ,�.B� ��	6��  

  
 

References 

 
1. Keiser K, Johnson CC, Tipton DA. Cytotoxicity of mineral trioxide aggregate using human 

periodontal ligament fibroblasts. J Endod 2000; 26(5): 288-91. 
2. Noiri Y, Ehara A, Kawahara T, Takemura N, Ebisu S. Participation of bacterial biofilms in refractory 

and chronic periapical periodontitis. J Endod 2002; 28(10): 679-83. 
3. Gundam S, Patil J, Venigalla BS, Yadanaparti S, Maddu R, Gurram SR. Comparison of marginal 

adaptation of mineral trioxide aggregate, glass ionomer cement and intermediate restorative material 
as root-end filling materials, using scanning electron microscope: An in vitro study. J Conserv Dent 
2014; 17(6): 566-70. 

4. Ghoddusi J, Afshari JT, Donyavi Z, Brook A, Disfani R, Esmaeelzadeh M. Cytotoxic effect of a new 
endodontic cement and mineral trioxide aggregate on L929 line culture. Iran Endod J 2008; 3(2): 17-23. 

5. Torabinejad M, Hong CU, Pitt Ford TR, Kettering JD. Antibacterial effects of some root end filling 
materials. J Endod 1995; 21(8): 403-6. 

6. Estrela C, Estrada-Bernabé PF, de Almeida-Decurcio D, Almeida-Silva J, Rodrigues-Araújo-Estrela 
C, Poli-Figueiredo JA. Microbial leakage of MTA, Portland cement, Sealapex and zinc oxide-eugenol 
as root-end filling materials. Med Oral Patol Oral Cir Bucal 2011; 16(3): e418-24. 

7. Janson BR, Fayad MI. Periradicular Surgery. In: Hargreaves KM, Berman LH. editors. Cohen's 
Pathways of the Pulp Expert Consult. 11th ed. St. Louis: Mosby; 2016. p. 387-446. 

8. Lee SJ, Monsef M, Torabinejad M. Sealing ability of a mineral trioxide aggregate for repair of lateral 
root perforations. J Endod 1993; 19(11): 541-4. 

9. Main C, Mirzayan N, Shabahang S, Torabinejad M. Repair of root perforations using mineral trioxide 
aggregate: a long-term study. J Endod 2004; 30(2): 80-3. 

10. Girish CS, Ponnappa K, Girish T, Ponappa M. Sealing ability of mineral trioxide aggregate, calcium 
phosphate and polymethylmethacrylate bone cements on root ends prepared using an Erbium: 
Yttriumaluminium garnet laser and ultrasonics evaluated by confocal laser scanning microscopy. J 
Conserv Dent 2013; 16(4): 304-8. 

11. Yan M, Wu J, Yu Y, Wang Y, Xie L, Zhang G, et al. Mineral trioxide aggregate promotes the 
odonto/osteogenic differentiation and dentinogenesis of stem cells from apical papilla via nuclear 
factor kappa B signaling pathway. J Endod 2014; 40(5): 640-7. 

12. Hakki SS, Bozkurt SB, Hakki EE, Belli S. Effects of mineral trioxide aggregate on cell survival, gene 
expression associated with mineralized tissues, and biomineralization of cementoblasts. J Endod 2009; 
35(4): 513-9. 

13. Fridland M, Rosado R. MTA solubility: a long term study. J Endod 2005; 31(5): 376-9. 
14. Kogan P, He J, Glickman GN, Watanabe I. The effects of various additives on setting properties of 

MTA. J Endod 2006; 32(6): 569-72. 
15. Islam I, Chng HK, Yap AU. Comparison of the physical and mechanical properties of MTA and 

portland cement. J Endod 2006; 32(3): 193-7. 
16. Oliveira MGd, Xavier CB, Demarco FF, Pinheiro ALB, Costa AT, Pozza DH. Comparative chemical 

study of MTA and Portland cements. Braz Dent J 2007; 18(1): 3-7. 
17. Malkondu Ö, Kazandağ MK, Kazazoğlu E. A review on biodentine, a contemporary dentine 

replacement and repair material. BioMed Research International 2014; 2014(10): 160951. 
18. Leal F, De‐Deus G, Brandão C, Luna AS, Fidel SR, Souza EM. Comparison of the root‐end seal 

provided by bioceramic repair cements and White MTA. Int Endod J 2011; 44(7): 662-8. 
19. Geurtsen W, Leyhausen G. Biological aspects of root canal filling materials–histocompatibility, 

cytotoxicity, and mutagenicity. Clin Oral Investig 1997; 1(1): 5-11. 
20. Zhang W, Torabinejad M, Li Y. Evaluation of cytotoxicity of MTAD using the MTT-tetrazolium 

method. J Endod 2003; 29(10): 654-7. 
21. Marshall NJ, Goodwin CJ, Holt SJ. A critical assessment of the use of microculture tetrazolium assays 

to measure cell growth and function. Growth Regul 1995; 5(2): 69-84. 
22. Ferguson JW, Hatton JF, Gillespie MJ. Effectiveness of intracanal irrigants and medications against 

the yeast Candida albicans. J Endod 2002; 28(2): 68-71. 



 

���$% &�'( )"*�% �+ ,"# -�&� .#+� #�'/ (0�� �	-�� � MTa  -���2&3 � -�"0� %*1  

����� ���	��� 
��
 ���� ������� �����13 ����� �4 �����
� 1396 419 

23. Camilleri J, Montesin FE, Papaioannou S, McDonald F, Pitt Ford TR. Biocompatibility of two 
commercial forms of mineral trioxide aggregate. Int Endod J 2004; 37(10): 699-704. 

24. Bouillaguet S, Wataha JC, Lockwood PE, Galgano C, Golay A, Krejci I. Cytotoxicity and sealing 
properties of four classes of endodontic sealers evaluated by succinic dehydrogenase activity and 
confocal laser scanning microscopy. Eur J Oral Sci 2004; 112(2): 182-7. 

25. Ribeiro DA, Duarte MA, Matsumoto MA, Marques ME, Salvadori DM. Biocompatibility in vitro tests 
of mineral trioxide aggregate and regular and white Portland cements. J Endod 2005; 31(8): 605-7. 

26. Ribeiro DA, Sugui MM, Matsumoto MA, Duarte MA, Marques ME, Salvadori DM. Genotoxicity and 
cytotoxicity of mineral trioxide aggregate and regular and white Portland cements on Chinese hamster 
ovary (CHO) cells in vitro. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2006; 101(2): 258-61. 

27. da Silva GN, Braz MG, de Camargo EA, Salvadori DM, Ribeiro DA. Genotoxicity in primary human 
peripheral lymphocytes after exposure to regular and white mineral trioxide aggregate. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2006; 102(5): e50-e4. 

28. Naghavi N, Ghoddusi J, Sadeghnia HR, Asadpour E, Asgary S. Genotoxicity and cytotoxicity of 
mineral trioxide aggregate and calcium enriched mixture cements on L929 mouse fibroblast cells. 
Dent Mater J 2014; 33(1): 64-9. 

29. Gandolfi MG, Pagani S, Perut F, Ciapetti G, Baldini N, Mongiorgi R, et al. Innovative silicate‐based 
cements for endodontics: A study of osteoblast‐like cell response. J Biomed Mater Res A 2008; 
87(2): 477-86. 

30. Franz A, Konradsson K, König F, van Dijken JW, Schedle A. Cytotoxicity of a calcium aluminate 
cement in comparison with other dental cements and resin-based materials. Acta Odontol Scand 2006; 
64(1): 1-8. 



 

 

 ����� ���	��� 
��
 ���� ������� �����13 ����� �4 �����
� 1396 
420 

���$% &�'( )"*�% �+ ,"# -�&� .#+� #�'/ (0�� �	-�� � MTa  -�"0� %*1 -���2&3 �  

Comparative Evaluation of Cytotoxicity of Two Iranian Endodontic 
Cements and MTA on Human Gingival Fibroblasts in Vitro 

 

 
 

 Ali Akhavan1 

 Batool Hashemi Bani2 

 Golnoosh Moaveni3 

 Fariba Heidari4 

 

Abstract 
  

Introduction: Biocompatibility of dental materials is one of the most important features that should 
be studied. The aim of this study was to compare the cytotoxicity of two new 
endodontic cements and MTA on human gingival fibroblasts. 

Materials  

& Methods: 

In this experimental study, CAAC (calcium aluminate α-aluminate cement), WOLCA 
(a mixture of wollastonite and CAAC) and MTA were prepared at concentrations of 
0.1, 0.01 and 0.001 gr/mL. C165 fibroblasts were added to the culture medium and 
the cements at concentrations above were added. Cell survival was measured at 24-
hour, 48-hour and 7-day intervals. To evaluate the cytotoxicity of cements, the cells 
were stained with trypan blue solution and viable cells were counted. Data were 
analyzed with Kruskal-Wallis and Mann-Whitney tests (α = 0.05). 

Results: The control group (with no cement added) exhibited the highest optical density. MTA 
exhibited higher optical density compared to the two other cements at all the 
concentrations and at all the time intervals. 

Conclusion: Both new cements exhibited acceptable cytotoxicity at low concentrations. The results 
of trypan blue staining showed that the cytotoxicity of CAAC cement at the lowest 
concentration was not significantly different from that of MTA. 

Key words: Cytotoxicity, Human gingival fibroblast, MTA, MTT assay. 
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