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Abstract 
Background: According to the World Health Organization (WHO) reports, the number of patients 
with diabetes will be doubled by 2050 to reach 250 million. This study aimed to assess the effect of 
low-power laser, with power of 5 mW, wavelength of 632.8 nm and energy of 4 j/cm2, on wound 
healing and blood sugar of normal and diabetic rats.  

Methods: 36 male rats, weighing 200 to 250 g, were divided into 4 groups including 9 animals in each 
group. Groups I and II were considered as two control groups. Group I was the control group without 
skin wound (normal control) and group II with skin wound (sham operated) treated using laser. Group 
III was considered as diabetic with skin wound, and group IV with skin wound treated by low-power 
laser with a wavelength of 632.8 nm and a power of 5 mW. In the time scales of 4, 7 and 10 days after 
surgery, the wound area was measured to calculate wound healing. Blood sugar levels and urine 
hydroxyproline were measured via colorimeter. 

Findings: The wound healing in the 7th day of treatment in both second (healthy laser) and forth 
(diabetic laser) group was significant in comparison with the control group (P < 0.05 and P < 0.01, 
respectively). On the 10th day, wound healing showed significant difference in the mentioned two 
groups (P < .0.05 for both) and third group (P < 0.01) in comparison with the control group. 

Conclusion: The laser treatment in the wavelength of 632.8 nm, power of 5 mW and energy of 4 j/cm2 
showed significant effect on blood sugar levels and wound healing in a time-dependent manner in both 
normal and diabetic rats. Laser healing effects was confirmed using both histological and biochemical 
studies on hydroxyproline concentration in the treated groups. 
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Comparison the Effects of Two Low-Dose Intravenous Sedation Methods 

on Anxiety Control during Dental Implant Surgery 
 

Naser Kaviani DDS1, Sayed Mehdi Ghoreishian DDS2 

 
Abstract 
Background: Control of patient anxiety during dental procedure, makes better operating conditions 
and reduces medical complications in patients. Intravenous conscious sedation is a good method for 
patient control during dental surgery. This study aimed to compare the effects of two methods of low-
dose intravenous sedation regimes for patient control in dental implant surgery.  

Methods:, 30 patients candidate for dental implant surgery were randomly divided into two groups. 
Before the surgery, low intravenous doses of combinations of midazolam/fentanylin and 
midazolam/ketamine were administered for the two group. Sedation score and operation condition in 
both groups were evaluated and recorded. Data were analyzed using Mann-Whitney statistical test. 

Findings: In midazolam/ketamine group, 86.7% and in midazolam/fentanyl group, 80.0% of patients 
had appropriate sedation. Good operation condition was observed in 73.3% and 80.0% of the patients 
in midazolam/ketamine and midazolam/fentanyl groups, respectively. There were not any significant 
differences between the two groups in sedation score and operation conditions. 

Conclusion: Both evaluated drug regimens can provide good sedation score in over than 80% of 
patients and good operation condition in over than 70% of patients. So, both drug combinations are 
useful for patients in implant surgery. 

Keywords: Dental implant, Sedation, Anxiety, Midazolam, Ketamine, Fentanyl 
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:����� �	
� 	� 	���������� ����� ��� � ����  �! �" #�� $%&'%&( )&( � ��*  $+	, !&-&(./0� 1&2 �!� 	��� $( .�4��  56&��"&7��

6�8�	� ��" �� �" #�� ���!	9 :;<( .#�� � ��*��� =� ��4 �=����- 1�>� ?;� @�	� $( 5�� = !&-&( �! 6&��"&7�� 6!	�  � �&� �� A /&��(	���

	��� #"	B 8 !��>� 8 �*! #�	<��  8 #"	B �8� 	� #<" C�
( �! 6&��"&7�� @���� ��*=8! D�	E� $��	� 5�>%�F( @�� =� G�* .�<;� ?��A�� �� �*

	��� 6� �( �� =  #�� 6�� �.  

��� :�� 20 � &7  � $(	���8=&(�&  6�!	( $�( I��(  C�
( �!10Ham’s F �8�B @�(&J%K �4#LMN =� ��" 	* ��	� .� �4 ��  6&��"&7�� ��*

)ml/gµ 5  810 �� = 8 #"	B .� �4 ��&' � 6&7��"&7�� 	L  !�&( =8! 68�� �� �� 6K =� 	�" 8! 5� &7  @��4 =� Q� .�4 ���	9 	L  �! � &7  �! (

	��� 6� �( �=�� � 6!	" ��&' � #,�� 8! =� Q� �* ��� #"	B 56K 	� �80, .� �4 �	�9?�� D�&S �� 	 �� 8� ?�� 	�N 5��" 8 I�	� �  8 �� 8�

$� �-�! #"	B �4 ����. 

����� :�� =8! 8! 	* ���� ��" �� �  6&��"&7�� T" �S�!	��� ��*  8 �	
�(?�� �� 8� �  �� I�	�� !�! ?��A��.  =� �!�U��� =8!ml/gµ 10 

	��� �S�! 6&��"&7��  ��*?�� �� 8� �  �" $%�B �! V!8A�� �� ��"=8! ml/gµ 5 	��� !��>� 56&��"&7�� 6!	� ��" �� �� .!�! ?*�" �� 6K  	�N ��*

?�� $� 8 �� 8� 	��� �S�! �(� 5#��� ?*�" #"	B !	'  	��W� �� = ��*. 

����� :���� �� ��*=8! �! 6&��"&7���@� $( � �&� �	
� 	��� �* �! ��  #<" C�
(�*! ?��A��.  

:����� ������ 5	��� 5� ��*��� 6&��"&7�� 5	��� #"	B  
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%�&'��� ��� ()*+� �, �  �-. /��0 1� �2   ��3��#�

� 4�+     5+����6 �, ���+��� "�� ���3�! 27�+�  ��8'

�� �!� ���	 %�� .�    (��0 �, ��:�; <���� �-*+�

�� ,=�� >7'      �����' 2���� �1? 27��+� � ,��! %��� 

 6 /����0 1� ����	 @$���
 2��' %�1���+, )ATP  ���
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Adenosine triphosphate�� "�B' (  .,,��D   ����� �,

�����*� ,�E��  ����' 2���ATP   F�G*H� �	��+ �,

 �������� �,  ����! /�����0 1� 2��������*�� I$����'

 ��'������ ����#���$�
�  4�����GD��  ��!�)1(.  

�����  � ��� �-*��	 ��4�� K�� �� ��    "�� ����'

")80 ���D %���L ,�� 2���   �! "� ������    �� 2��

M�� ���	 ��+�� 2   NO���� ������    �� 2��  ����	

M�� ��+�� 2  N"*��6�����    �� 2��   � �E�, ����	

�����  2��� �� ���	 ��!� .  5����*� P��� N5+���6

�E�QN -.2    ��$�� P#�. � 2������*��N �;  ��R

   M�)+ ������ ���	 �, "� ��*�� �, �+�*G��� �*��

�� $�� �3B� �� �S+ "� .����   ���� "��    N��$�� P#�.

 "�T)+ "� �� 5+���6 %�&��, ����#���$�
 2   ��3�S�'

  ���� ���7#
 ���	 U��! �, ���	N    ���B; ���

��,,. � ��� %�&��, ����#���$�
, � ����#���$�
 "

��6 (�0 �, ��43� ��. ��0 .����, V� 5+�   1� I��

 N%���&��, ������#���$�
ATPase ���� (��W
  � ,���!

�� V� �����'����� ���	 ��, )2(.  

      ��3G; ��+ �� "+������ ���DNigella sativa  1�

�,��+Q 2 "�?6 � )Rananculacea � ��,��Q ���D ( 

 D � "�� ��   ��� Y�+� ��6 � ��$� 2�    "�� ��!�

P�Z��� 1� ���    ��W�80 ���G
 � �����, ���D %��'

    ���6 � ��3�! 2�)��
6 N�����E 2���� � ��� )3( .

��R��G  %����' ,������, "��+�, 2 ����D %����N  ��������3�'

)Thymoquinone) (48-30 �����R�,(N P-Cymene 

)15-7 �����R�,(N Carvacrol-4 )12-6 �����R�,N( 

Terpineol-4 )7-2 N(������������R�, T-Anethole   

)4-1 �����R�, � (Sesquiterpene )8-1 �����R�, (

�� !��� )4(.  ) �������3�'2O12H10C(    c����' ���

 � �GR� d4E "� ��� ���3�!�*
 (�W
   "�+�, %��� 2 

�� e��f� ���D ,,�D )5(.  

 @)�)f'2,�1  "����1 �,     2�� ��� F�G*H� 2��

 ������3�' � "+�����"*
��g� �=+�  ���   @���h� "��

 @8h� �� �, %�� ��$��,�3+  ���  @�W�T� %�� i�*+ .

 @��h� 1� ��	 ��:  �+������� )4( N ��:  ����*���� 

)6( NB*�� �:� �)7(   � c�Gj 5*��� �� �h� %���3� �

k��; )8(�8� � "�G� N )9(  �%�� �� ��#;  ��   @���h�

�6 �+0�� �: � ��� )10(.  

"���1 �, �6 @��h� ����� 2    �G���' �m*��, �� �

N�+        �j$�R  �Q�, /���4' N������Q 4���=' @���h�

� "+�����  ������3�'�,  @+���	 ��m-��16 ,���

 .����� "��*
�D �����j ���������� �,$*���� 2  �������Q

n�� �, "+����� � ������3�' ����fR 2� N M��4
�

 �G����' �����+� �1� "��o��)  ������� N���� (��3��� N5�

����1��  (�����
,�1�� � @*������ (����*+� M��H� N(

    ������ ,���W' � ����	 �;��� .�! ���-�   �, ��

"�	+ 2    %��� ��� ��#�; � �
� M��4
� 5������� �,N 

 N"������ ������'�����  ��	��� �, 4+7�'������� ���+��

' ���W
 � 6�1�'����� � "��+h    ��;�
 ,��. �f�!�

(*�+7 �! �*-�� �BE�'  �j ��4�� "� )11(.  

Q�, /��4'�j$R    n��� �, "+����� %.��  �� 

c8��� �������� p��!�' M��4��
�  �����E 2���FSH 

)Follicle stimulating hormone( NLH 

)Luteinizing hormone (*�' �� ���*� ���,�D   "��

�
 %���������� ������ "(���W
 (���8+,  �����f� 21����

�?'������4�
����'�� ,=�� �?���*�    I��� � ,��!

 ��������LH  ,�16���� ,���!   4*������� "��� ���=�� �

*�'��� ���*� ,,�D )12(.  
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 "����1 �, ���+� @W�T�     ��� �������3�' @���h� 2

����� 2����   �B�' .��� ��! �=+� �-� q�f� �, �

"W�T� 2 ��! �=+�  "����1 �, 2     ���G��  �Q�, /���4'

) �����ICSI  �Intracytoplasmic sperm injection (

�  ) ��m�-��16 r)�IVF   ��In vitro fertilisation (

n����   "��� ����� �,�, ���-+1� �,$*����  ��������3�'  

)ml/gµ 10����� ���	 �;�� (    � r�)� ��4��� � �

 q���! �, %��E �!�in vitro �� M�� �� �, �)13(. 

��	 �, %�� � "� ��/�)f'      ������ "�� "�� 2��m�,

������3�' @��h� )1 N10  �100  (��������  ,��8B� �, (

   ���$��
�G��� �j$�R  Q�, /��4' 1� �!+ @����t'

 ������ �-� q�f� �,   ��3H' � ��     "�*
� r�)� 2��

��  N,1�,��@� �, 2���� ��4�� "� ��� �,�, �-+   ��

 M��4
�"*
� � � "     2����*��#� ��R�, 2�hu�� ���0

%��E � vj+      .���� "�*
� M��� ���! �!#*� 2�

�� @8h� "W�T� %�� i�*+  "� ��� ,�E�  �������3�' �,

N�-� q�f�  � %��E w$	 2��� �8��� ������� �*+6

�� c��� ��$�� �!� )14(.  

 %�&'������ 2�� ���������3�' %������3�53P  ����h�

�� �gD�1
 � , 1G   ��� 5��S�' �� 1���  ���� )15(.   ��

 + ,��E� � 5� ���� @W�T� "� "E�'   N@��$*� i��*

      �, �������3�' @���h� ������ "�W�T� %��� 1� P��

  ������ ���+� ��+1 � ���	 �� %��� 2�1�,   �, ��

,�� �-� q�f�.  

  

��� 	
  

����� ��	
�  

"W�T� 2 ����6 ����� ���16�� @��R "� �:	   ��m+

     �*�-B� ��B�! �*���3�� 2�����+ 4��� �, "� ,��

 ��!4� ��G; �m-+�, �B$R�  .��! ��=+� 20   "�+�3+

       K��� ��� ������ %��� �, �,$*��� ,���� ��� O��

�������W�  �����!��B� �+����BE ��1����� 2)16( 

.�+,�� ������1����+   

"W�T� %�� �,N  1�, �,g/mlµ 5  �10   �������3�'

      2�� ��� ��� ��� "�� ��
�D ���j �,$*�� ,���10 

"+�3+ 2 ��O  ����  ��16�M  .�+��!    %���� ��� n��

 2�-*�! 1� I� "� ,�� c�'�'"+�3+ 2 ��O  ���� �, 

f��q �-� 10Hams’ F ��8�6 � ���3��N%   ���� �,

ml 5/0 "��� �, "+�3+ 1� 2 �16�M ��2   �� "�+D��E" 

"+�3+ ����; 2 "+�3+ � ,��� 2     "�*
�D ��S+ �, ���!

 .�+�!��% N"+�3+ �,   �ml 5/0 f� 1��q   �� �-� �� 

' 1� �S+ ,��� 1�, �������3���� "�   �;�� �, @��

����� �R�, �6 1� I� .�+�! "���+� ��2 �*  � >��f

"+�3+ �, ��+1�2 �1��+� ��! � ,���D��2 �!.  

� ��	 ���� ����� ��� ���� ���  

    ,���	 2�����+ 4���� "� ����� "WE��� ,��
�7 -3  1��

"+�3+ .��*!��+ ���)�    ��*��� P��x �, ��� O�� 2�

,��-D "��+�, )SUPA-Iran (O��3E 2��6  I���� � ���!

 ,��	30 -20    O��� ��BE "�)�j,   ��'����+� �, ���!   

Cᵒ 37 "+�3+ ��*�� .��*
�D ���j     ��-� q��f� q���' �

10Ham’s F  %���8�6 � ���3��! "*�!�+.  

������ ���  �!�� �"�# ���$  ���� � %��&� ���

���� �# ��  

�1��+� �BE ����� �R�, 2��D   ���3' 1� >�f*� 2�

"+�3+       �? N�,��� "����+� 1� I�� ���! � ,���� 2�

   �? I��� � ��! "��B' e�0��   �� ��   y���������

  5*��������� "������� 4������B=� 2��������+ CASA   

)Computer assisted sperm analysis (  ����; � �

40 .�+�! 4��+6 � n�� %��� N    ������  �� ��R�,   2��

����� �R�, 4�+ � >�f*�    M��� >��f*� 2��  ���+�� 2 
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M�� >�f*� NO��� ��+�� 2  ��. � E�, >�f*� N"*��6

"+�3+ �, >�f*� .��,�D "8�f� ��! � ,��� 2�  

����� ,��W' �R�,  �, ��+1 2� "�+�3+   ,���� 2�� � 

����! 4���+ ��� �,$*���� Y��+� n�� 1�  24����6EosinY 

)Sigma (  ��� "� c�'�' %�� "� �
�D ���j ���1�� ,���

5 "+�3+ 1� ������   �� ��! "*�! ����� 25   1� �������

 (���Gf�EosinY  I���� � ���! z���GH� �? ���� 2��

����� ,��W'   y��������� q��' (��+1) ��-+ Y+� 2�

� � 2��+  ���;40   ��� �, .�
�D ���j n�3! ,���

 ,��W' N�?200        ��� %��� � �+��! �,�3�! ������ ,��;

   .��! "�*
�D ,�; �, %�m+�� � �! ����' �� �,  j��	

�����    �6 5��#��*�� "�� %�1��{� Y+� "� ���    |��$+ ��

.��*�� ��+1 %������ � �+��, 5�� 2-. N���+  

��	 '�(�� � )���*���	 ��� 

) ���! 1� ������3�'Sigma, USA  ��! 2�����Q (

 I�� �02/0    1� %��3� ��4��� %��*3� �, �6 1� ��D

DMSO )Sigma, dimethylsulfoxide(    �' ��!  	

  ��SG. .���6 ��, "� ������3�' >�*�� (�Gf�   2��

ml/gµ 5  �10 '���3���� f� �,�4
� ��q    "�� ��-�

"� >�*�� (�Gf� .��6 ��,  

 � �+,	-�./�� 0�(�	  

       ��3� �� 2���6 4���+6 q���' ����6 ��, "� i�*+

�����������+  ��4���������
�SPSS "H����������+  220   

)version 20, SPSS Inc., Chicago, IL ( ,�����

4='�" � Gf' ��   ����j  ��
�D  ��+6 ��BE .�4 �,�,   1� N��

���16 �2  ���62    ����16  ��!One-way ANOVA 

)One-way analysis of variance)W' �����16 � (���8� 

Duncan ��3� ��%  ���16t E�1�  �,$*���!.  

  

���	 	
  

 1�, �, �� �,�4
�ml/gµ 5  �10 '���3� ����  �8��+ 

"� "+�3+ �2 ��! };� �4
��M �R�, ����� �2  �� 

���	 ��M ��+�� 2 ���O � +�4  M���  ������  ��2 

.�� >�f*� �!  (��E)1.(  

  
 '��11 .4�5���� 6���� 7*��  �!�� ��  

µg/ml 10  µg/ml 5  
����� 	
  

 ������)�	��� ± ����	��(  

  

60/4 ± 90/80  60/5 ± 70/77  � �
 

���� ,- 40/2 ± 60/92  01/2 ± 50/88  ��.�  

02/0 03/0   ���/�P 

40/3 ± 70/24  05/3 ± 00/27  � �
 

0-#1 2$� ��3� 4 56#�  80/2 ± 50/36  20/4 ± 90/52  ��.�  

001/0 <  001/0 <   ���/�P 

90/2 ± 00/33  40/5 ± 80/32  � �
 

0-#1 2$� ��3� 4 �7- 50/2 ± 10/43  80/4 ± 7/25  ��.�  

001/0 <  010/0   ���/�P 

40/3 ± 20/23  40/2 ± 90/17  � �
 

0-#1 �8��  80/1 ± 00/13  20/1 ± 90/9  ��.� 

001/0 <  020/0   ���/�P 

60/3 ± 60/17 30/6 ± 70/21  � �
 

�9 0-#1 90/1 ± 80/7  90/1 ± 40/11  ��.�  

001/0 <  010/0  ���/�P 
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 (��E2����� 2)� �R�, %�m+�� . �  

 �����P  
����� ���� �  ����� �
	  �  

!��" 	
  
 �	��� ������± ����	��   �	��� ������± ����	��  

49/0  5/2 ± 1/57  7/2 ± 7/58  µg/ml 5  

10/0 9/2 ± 2/58  4/2 ± 8/60  µg/ml 10  

  

����� ���	 ����� 1�  R	 i�*+   ,�, ��-+ �

 � �R�, ������3�' �,�4
� � "� ����� ���	   2��

   ��� M��4�
� ����D �, �� �, >�f*�    �, ��� � ����

 N���D����� ,��W' M�� ���	 � 2� ��+��  O���� 2 

�� M��4
� �� ���,  ������ ,��W' M�� "� �=��   2��

�� � E�, ���	 � ���	 ��  1�, .�+�!g/mlµ 10 

����� ,��W' �2    �� ����	 ���M  ���+�� 2   "*���6�� 

�4
��M �� N��,   1�, ���µg/ml 5     M��� "�� ��=��

�6 ,��W' � �� ,�!.  

����� 2)� �R�, ����� 1�  R	 i�*+   ~��� �

 @�$'��W�     �, ���! � ,���� ����D i�*+ %�� 2��,

 1�, �, ��µg/ml 5  �10   N�6 ��� ��#; � ,��+ �-+

��~ �W� @�$'� ��,2 ��%  1�, �,µg/ml 5  �10 +�4 

,�m+ ���-��� (��E) 2.(  

"� �=�� %��� 2�1�, �, ������3�' Nc�'�' %��� 

����� ���	 M��4
�    ��� ��-� q��f� �, �   N,��!

�6 2)� �, "� �6 ���� .,��gm� �$�� ��h�' �  

  

#�$  

"*
�D �=+� @W�T� �����N    �������3�' �hu�� @��h�

 �� "+����� �  �, ��+ �G��' �m*�, ,��G3; ,�8B� ��

"+�3+  ��� �-+ �+���	 2�  ���,     "�� ��f+ %��� "�� .

�,$*�� 2 ���3�' �����Q ,��W' � ���	 �;�� ���

�����   ��� M��4�
� �� �     �� 4+7�'������ ��+�� � ���,

�� ,�8B�  ��-H� )11(.   �,$*��� %����3� 2   ������Q

 "+������N (�G��� ����W3E   M��4��
� �� (������7 2��

�� (�G� ,��W' � ��,  ,�1 �� ���+ � ��� Y���� 2�

�� ���  4�+ � (�G�� ��! ��+7, 1�   ��� ��    ��D� .����

��4�� kg/mg 300 n�� "� �� "+����� 1�    "�� ��+ 2�

5���� �����Q @��RN    n��� �mG��	 ,���W'   2��

�,� 2 �6 �� M��4
� �  "�+? ,��W' � ���  ����4D   � ��

%��E ��+1 2� 2 �6 q)� ,��W' � M��4
� �  M�� �

�� ��� �� M��4
� �� ��� O�� @f!�' �  ��,)17(.  

"W�T� �,  2�  ��! �,�, ��-+  ���� �   P��Z� "��

��Z; �����Q 2 "+�����N "+�1�� ����'   �� ������ 2

 ��� M��4
� ?� 2�1�, �, ��ZQ "�    �, ��� N���,

�6 @�	 � ���	 �3+  R	 2���t' �  %�� � .,�!

@W�T� ��� �, ,�E�  ����Q| N�G8j  ������ 2   �, ��

"+�1�� ����' � 5�������    ������Q P��Z� � ����� 2

       "�� ���	 �, ����� �,���+ ��-+ �0�8'�� "+�����

  ������ @��	 � ���	 Nn�3!     "*�!�, M��4�
� ��

 ���)18(      %�.�� �j$�R  �Q�, /���4' %����3� .

n���� �, "+������� �� N���  p��!�' M��4��
� "��� ���=

������ �� ���E 2�  ,,�D)12(.  

 i�*+  �������3�' "� ��� �6 1� ��	 �:	 /�)f'

 2���1�, �,µg/ml 5  �10 ���� ���+��'   ��� ���R�, ����

����� �2 + � >�f*��4 ����� �R�, �2  ���M  ���+�� 2 

���O ���4$��� .�% *+�i � *+�i /�)f' �=+� ��! q��' 

Alhimaidi )13 (  /�����)f' i�����*+ ����� � ������t� 

Kamarzaman � ����3� )14 (/�T� �� �!�.  
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����� ���	
��	� � �
�� � ���� ����� �����  ������� �	
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Alhimaidi � �,$*�� 1�  �������3�' )mg 10 (�, 

q�f� �-� �����  �� �  4��+ �,  O�j��  �����  �,��� 

���3H' 2��� n���� ��� �,$*���� 1� n�� 2��� ICSI 

�4')/�  Q�,  ������� (� IVF ) r�)�  ��m�-��16 (

"=�*+ 2��D �+,�� "� P�Z� ������3�' };� M�� 

�;�� ���	 ����� � � ��4�� r)� � �!� %��E �, 

q�f� �-� �� ,�! )13(    "�� ���� ���	 �, %��� . 

Kamarzaman � ����3�  ��BE  ������  @�����t' 

���!+ 1� /����4'  ��Q�, �j$��R ���$���
�G��� �, 

n�� 2� �+ � N�,� 1� ������3�' �,  2��1�, 1 N10 

� 100  (����������, q���f� ���-� IVF �,$*���� � 

%��L "=�*+ 2��D �+,��   M��4�
� };� ������3�' "�

  n���� �, 2������ ��4����  ���� ���   ,����W' � ,���!

  %���E � vj�+ 2����*�#�     �� ���! ��!#*� 2��

�� M��      �����; "�� �� �������3�' N"�=�*+ �, � ��,

%��E w$	 �BE �8��� ������� �*+6    e���f� ��

 �+,�3+)14(.  

     %��� ���! �,�, ��-+ ,�o' � @��t� ����� �

   N��-� q��f� �, ������3�' P�Z� 1�  R	 i�*+

�� �� %��L ���'  ���� %�3� P#*Q� %�� "� ,�3+ �

   �
��Z� 2���1�, ��4��� 1� ��!+   @��W�T� %��� �,

  "�� ��,4+ N"W�T� %�� �, ��! �,$*�� 2�1�, .�!�

  2��1�,"��W�T�  2Kamarzaman � ) ������3�14( 

��*�� .   �������3�' P��Z� "� ,�, �-+  R	 i�*+

  "�+�3+ �, %���� 2�1�, �,     q��f� �, �+��+� 2��

�-������ ���	 �G� M��4
� "� �=�� N �� �   ,��!

����� M�� � 1�, �, �� �     �� � >��f*� ���. 2�

 ������ ,��W' �� E�, ���	      O���� ����	 �� 2��

M�� �� ��+��  1�, .����4
�µg/ml 10 (�G� ,��W' �2 

��M ��+�� 2  + �� ���� ��4  �4�
��M  ���  ����,   1�, ���

µg/ml 5 �6 ,��W' 1� � �� .���  

    "����1 �, ����6 ���, "�� i�*+    ��4��� M��� 2

�����     �, N�������3�' F�G*H� 2��1�, �, ��+1 2�

�� >�f' "� z���� i�*+ ��u�  3;  �6 �m+�� � �!�

 ������ 2��� N%��� 2�1�, �, ������3�' "� ���   ��

  ��� � ����+ ���-�       >��f' �,��3+ ��*B� ��� ��+��'

����� .�!� �hu� �  

 "�     "�W�T� i��*+ N"�W�T� %��� i��*+ �G� ��0 2 

Kamarzaman � ����3� )14 (�� ����'  ���  ���� .�, 

,��� i�*+ "W�T� 2 Alhimaidi )13(N "�  ��,  ��4��� 

 "��� 1���+ N����! �,���� ���� "��� ��������3�' 1�, 2?���

�� 2�*-�� @)�)f'      2��1�, Nc��'�' %���� .��!�

���� ��������3�' %����� � c8��� ����+��' ,����W' M��4��


�����     (�3*	� � �+��! ��-� q�f� �, >�f*� 2�

�� q�f� ,�8B� �BE ����6 �, ��+��*� ,��  �-� 2�

����� 2����m+ � �+,�D Oj�� ��$� �.  

  

%�����& � �'()  

  ���!4� ��G; �m-+�, 2���
 � @)�)f' �+�W� 1�

�� 2��4m��� ��� ��3	  ��, "� �B$R� .,,�D 
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Abstract 
Background: Sperm motility is a highly complex molecular process which is the result of transverse 
waves exist along its flagellum. Thymoquinone (TQ) is the most abundant active component isolated 
from black seed (Nigella Sativa). It was revealed that in-vivo administration of thymoquinone could 
improve spermatogenesis and increase number and motility of spermatozoa. The aim of this study was to 
assess in-vitro effects of low doses of thymoquinone on motility and viability of human spermatozoa.  

Methods: Twenty semen samples of normozoospermic men were washed in modified Ham’s F10 
medium containing albumin. 10 semen samples were used for each concentration of thymoquinone  
(5 and 10 µg/ml). Each sample was washed and two aliquots of it were incubated with or without 
considered dose of thymoquinone. Sperm motility and viability were assessed after two hours of 
incubation. Also, sperm motility was graded as fast- and slow-progressive, non-progressive and 
immotile. 

Findings: Both doses of thymoquinone increased the percentage of total motile and fast-progressive 
sperms. Administration of 10 µg/ml of thymoquinone increased the percentage of slow-progressive 
sperms while the dose of 5 µg/ml reduced it. The percentage of non-progressive and immotile sperms 
was decreased but the percentage of viable sperms was not changed after using thymoquinone. 

Conclusion: Low doses of thymoquinone can increase sperm motility in culture media. 

Keywords: Nigella sativa, Spermatozoa, Sperm motility, Thymoquinone 

 
Citation:  Fazelian Kh, Dashti Gh, Golshan-Iranpour F, Baghazadeh Sh. Effects of Low Doses of 
Exogenous Thymoquinone on Sperm Motility and Viability of Normozoospermic Men. J Isfahan 
Med Sch 2014; 32(287): 776-83 

 

Original Article  



 

  

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

2- �����	
 ������������� ���� �
��1	 � ������ � �����	� ! "�#$  ��%��	
 ��&��'�()*	'	��	 �'�()*	 �  

3- ���� ����
��1	 �$�3�!	 ��4&- ������	
  ��4&- �'	��	 �'�()*	 �'�()*	 ��4&- "�#$ ��%��	
 

������� 	
��� : ����� �	
��	  Email: masoumeh.rashidi@yahoo.com   

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /287 ���  / !���"#$% 1393 784 

������ �	
�� �	���� ���� ����� �����	 :21/1/1393 

��� �� �� �� ���
/287 � �!/����" #$%  ��1393 ����� ���� :5/4/1393 

  

�������	 
��� ����� 
�� �  

������ �  ���� �� ��� ���� �� �� ��� �� � !�"�� �� #�$ �%�&�� '��( :���&�

*� +� ,��-�� �� ��.-/� ����0� ��� ��� +� '1"  

  
����� ��	
��1  ���� ���� ���������2  ��������� !� �"�3  

  
  

�����  

:����� 	 
����� ���� �� ��� �	���� ��� ��� 
��� 	  �!. #�$  ���! ��% � #&' �����(� �)*+	,-  .�, �  �	���� ��� , �/�(� ��(0�!


.+�1 �2*(1�3 ��! 
- !� 4�5 �� ��� �5 �	���� ��� 6!�1 , 78(1 	  #5�.' ��� �9$�:5 �� ;*! .*��� � <�=% �3�6 2 .$-� >5 ?�(�	-�:�  ,

 ��	 
��� �	���� � 
- @�5� *���.  

��� :�� � 	 �� A.� 6!,B3�C%� 7�� �� )*� ) �C8�� �������  .1 
�D�5  ��!90 -1388  .*� 2 ���� 	�5-�&1 	 
����� 	   	  �9$�:5 #>5

7�� ��  ��!90-1388  *� ����H+ �� , ) ����J�K� L�'M�� 48N�� 	�DJ�GIS  ��Geographic information system(  �	���� �2*(1�3

 PQ� .*� 2 4��� �� ) �C8�� ���J -*� ) �  
�R+ 
- �2*(1�3 , ��95 S�/ ?�(�	- %	,  �� 6T(� �	,. 

����� :�� �RU+ V�W:� �� �  �2*(1�3(�	-	 
��� , ?��� %*� XYR5  Z(' �2*(1�3 �1 �U��(5 	 (�	- 	� 	./� ��[�� 
�D�5 �� ?�% .� 

	 
��� 
�D�5�� D�+  �[�� �WN+ 
��! �� .�.  �1 ��� 1\ �� H�[
��5 	  �!�� �U:(5 �� � � �1 �9$�:5  	.5�8R�� �  .1������  )*� ;Z5

 .�% 5�
�D �� �� �[�� ?�(�	-� 
��5  .� �!. 

����� :���� 	 
��� 
�D�5�� 	  
�8���  �1 ���! ��(0�! , ��� 8R�� ?�(�	- �2*(1�3*(8N! ��[�� ��	,�R1 ��D15 ��	� % 8R�� 

���. �J �� ) �C8�� �&' �� )*� )*!�R5 �.]$� �	,-  ^�.5 �1 V��(5 ��� 	  ��	,�R1 ��! .1 , H.�� �/� �� ) �C8�� #�W_ �� ��	,�R1 ��!

 Z('  �� ����5 V��(5 ��� 	  ?�(�	  .�% [ �� � �&`��<J *�� �  @��	 
���  �� �� � ?�(�	�� 	  ��� V��(5 ���.  

:����� ������ �	���� ��! �NC(�% ���.� ���aJ% �RU+ %?�(�	- � ����J�K�  

  

: �!�� �5.Z95 �*��	�<	 �+����,	 %��N= *�>5 �R5�	 %. �"#�$� �  :�	�%� ��&�� ��'( � )������*! ��'( +�, )�	%#- .���
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Geographic Health and Human Health;  

Using Space Technology and Remote Sensing in Monitoring Soil Pollution 

by Arsenic and the Related Lung Cancer in Isfahan, Iran: A Case Study 
 

Masoumeh Rashidi MSc1, Mohammad Hossein Rameshat PhD2, Reza Rouzbahani MD3 

 
Abstract 
Background: Lung cancer is the most common disease in the world; thus, identifying the causes of 
disease as well as distribution centers is one of the most important factors in controlling and reducing 
the disease. We aimed to monitor the environmental contamination by arsenic and its effect on lung 
cancer in Isfahan, Iran.  

Methods: The amount of fertilizers used and the overall statistics of lung cancer in the studied area 
during the years 2009 to 2011 were gathered. Then, using geographic information system (GIS) 
software, mapping the disease distribution was done. Finally, the remote sensing technology was used 
to determine the soil pollution by arsenic and its distribution. 

Findings: Matching scatter plot of arsenic and lung cancer showed that in areas where the distribution 
of the arsenic level was higher, the rate of lung cancer was proportionally higher, too. The arsenic 
levels were higher in the locations that higher amounts of fertilizers were used. 

Conclusion: The results showed that lung cancer rates are higher in agricultural center. The observed 
pattern is due to the use of pesticides and fertilizers in agriculture. 
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