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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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9/10/95   :���� �	��
28/1/96   :��	�� �	��
20/3/96  

  
  

:����� �� 	�
�� Y� ��*�!� �/�  �^  ��A�' ��)J ,���  
���[ �O��2��0. 	�� � �(���� �
 �	�� ")	� *� +� ,��	 ���*����. ���	 ��,�� * MTA �  *�
 /)	 �'
 

0��	1 *�2 �3" �
 ,���� �  \�� ���6�'�78�. ,��]�� ��ANL����� B��8��� �)4�. 1396b 13)4(: 413-420.  
   

1 :�����	
��� ���� ����� ����� ������ ������� �������� ������� �  ���� �!�"�� �!�" #�$% ��&����� 

� � �'()� � �'()�	 ��.  

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

�!�"� � �'()� � �'()� �	 ��.  

3: :����� � !�	"# �3�����  ���� �!�"�45�6" ���� � �5� �3�����	� ������� �  ���� �!�"� �

�!�" #�$% ��&����� � � �'()� � �'()�	 ��  .Email: golnoosh_m_1370@yahoo.com  

4 :��89 :�,!
��	��&��� ���� �����  ���� �!�"�������� � �  ���� �!�"�� �!�" #�$% ��&����� 

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

�����  

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

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

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

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

  

 

�)��� 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	��� ,��.  
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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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