
 

����������	 � � � ��	� 1402���� �  14���� �  3 

���� ���� %  ���2� ��345 ����� �6��  �78 ����) 9:6�   

���; ���* <�� )� .��=!�� �   ��>���2�  �?����
��  

#�$�� %����&1*  
#�� �
�
'1  

 (��)*�+��,�� #��-1  
(*./ ��0� #��1  

(�1�& ��
2�3 ��4�5�6��2�� 7�6��1  
�02��� 86�� ���91  

��6�� :��� � ���2  
 
1 . 'FGG,� ���GGE   #��� �� !GG"�# $�GG(�0�

 ���,� $3�!
 $3�!
 37�� $�
8(�  
2 .         �	G�� �� !G"�# $�
	G�� ��G��� ���E

���,� $3�!
 $3�!
 ����� 

.'�A��� R�SA� :  

�	*	
 ��07�-  
  

3�!
$ 1(�C  #���  $ ?�
�
� ��	��  $�����S   #�)G(� 
�=(	,  

"��)�*� 'F�L�:  
farahmolavi@gmail.com  

  
T
	�� U�	�� :'(� �3!" �8��.  

 


���  J�# 	 : (�      4��
 ?��� �# 	*�� ���/� �� �#�=)    ���        ?!G��� �G,���# j�GD��� � �!,���
   '(� �#	� ?&	� #�	
 .  �	0�����g�     1Gl7 ��� �G� ���/G� <G,�    �G�#    'G(	� �!G�	� 'G-��

�?   � ���� j�	>g         <Q�� |�	"� ��� ?F,�@
 t	/S�# �!���� � '(� �3!" 3�,    ��� <,� �# ?,��
'(� ?)-� " j�	> ���/�.  

  
 ��0� I	�:       �(��� ?h*�d
 <,� �� u3����g�  ?G,�� �# 	*�� ���/�    ��G�    <GQ�� $�	G),� <GQ��

      ��" O(	� j�	> '(	� ����� n�� ��#�� <Q�� � LJ�  ���-�';,�  �l0(  6��
3G0* �(30�
#	� ?,�� .<,3�  #�3h� �	s0
25 �0( ���E �� �=" 45 �*� 553"3� 9�;)"� H�(  .?�  ?F,�@
 �	s0


 ';,� j����}�    �(�0�       :;!
 '��( L, �# ��� 4�J j3
 ?�       <�G���# �� �#�=)(� �� �,��/�
  3� ?��� H�)�l,# .      #�3h� $�3h��# �,��/� ��� ��12          ��G" �� �#�=)G(� �G� 6��
3G0* ?d@"     ���G-�

TpsDig2   3� �#�# ���C .�#�#    ���     ��� 4��+� �� 5� 4>�7 ���� 1�  ���%GE$      �� �#�=)G(� �G� 
��� �� '(����� 4��+�  ������
�  ��G�})
 3G0J  PCA � CVA   G�	S 4G��+� �?  ��)CV (

 4��+� � ?,�l�3"3�.  
  
��<�� �#: �0h
 j��=� ? #�# ��!" �,�)" ��# 1l7 �# 	*�� ���/�  ��#   �G� 6��GJ � <�J a-� �

      #��# #	&� �	),� <Q�� ?,��)001/0P<(�   j��G=� n�� ��#�� <Q�� � LJ� <Q�� ���E �# �*� 
30)��3" ��#�0h
 )010/0P>(.  

  
����P ���2:  ��	� � #��3" 6��J � <�J a-� �� ����g� �.�7 ?h*�d
 �"�
� ���� �# 	*�� ���/�

��" #�l,� '(	� �!�	� '-�� �# �h.	
 30.  
  

Ec�	��+$ �#: ';,� $�DR �	*�� $�"�
�#	*�� $�(30� �l0( '-�� ��	�  
  

?*�@
 '-�,�# :29/06/1402     ?*�@
 ��,%� :22/09/1402  
  

� '(	� ��,�D,�  ��,��1402���# $  14) 3(: 151-144 

�����  
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         ��6�$ � �������( �S����J ��%�*� �-�#��J ����()�
  .0�T%� �;�)� CHD%6���  0�, ..�D� .0�T%� �$   ����

         ���*�� ���)��# �[#� )0 ��8�� �� ����)0    ��8�� .)�	��
�$          ����U � 5*�U @
) � -)�( 0�7�� ���$ �8�� 5{�) -��

.0�T%� �����  0�, . 

      �3;��$ G+��, ���**u( G��*�N( � ����# i*��A�(
�'�)     �7��    0)�0 -��� ��;�� .  ��'�) !�)    �7��

 ���;��)GMM ( ���$ ���'�) ���?8�<� �����$ ���+*�+(
     �$ �()�#0 �;�� C�	%'� �� .0�T%�   ����*u%� ��2

 ���� �\�&��� ����<6���� ����7\ . �����$ !�) 5����
        �+�^��8�*$ C�?8�<� �� �)�*&$ )0 3;$ G+, C��**u(� 

 !�)�0)�0 �)�*&$5�4 .  
 �'�) !�)    �7�     �&���I� ����� �)��;�8 �;��

  @�2 :�( ����	(     �P��I� ���+� C��DP� �)��  ���  
  .;*��� �)��;�8 �# ��  ;��,6 .   �)��;��8 ��*T*#     ��� �

�$�~  ��2 30�$  3� �$��   �( )0 ��     ���4� ��I� ����	( -�
   0)�0 GA�\ o��%� )0.     i<� �<I� s*'�( ) �)��;��8( 

            ����0�$)�# �� �)�*&�$ ����$ ���� !�) X� .�4U
   �� �%
��*� � 3);�8�7 .      )0 �**u( 3�"*� !�) 5�� )0

        .��;��� @�2�� G+, X� �� �) G+,  ���*J  ���     � ;���#
  �%'�) �**u( ����/8� �) ��         0��
 �� �# �%8�\ )0 3��(

 �*� ��     .��;��� �0��, K�N�� 5*/�    0��# ���*J9 .   5��� )0
  E7\ �~� �?8�<�    ��0       3��%�� �XU�# ���� �$ �8�� .)�	�
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 K�� X� G6�0 �) .;,
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��M� �� ;�?$ � ��%
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  X�6 !�) 5��%4$  30�#�8�� ��� 3� 30�0)��9   ��$ ��
            E*I%&���*{ )��� ���� � �+*%�D� �)�( ��)�  `��%


�� .  X�6 3��� C;�    30�#  0�;\1 .��  ���  .  S��
 X�6 ��     ̀ �*� .�/%0 :�( ���8�� �30�# 5#�   � 0�6 

�)0�� ;�;, G+, .  

E��& 2
��  

�$    �� ����1      ���8�� )0�� -�J 3        � ����� 5�{�) -��J 
    5{�) )�;I� i	��  ;, �
�M� ` .  =��N��     � 5�{�) � `

           ;�, .;���,�2 ���� �0 C;�� �$ �8�� )0�� .   ��J�� `
      �� ��(0�� 5{�) G6�02        -���(� ��$ ����  ���  ;*�)� 

c�0;7� �  �� �
�M� `           ��� 5�{�) ��+��� �� G��9 � ;,  
�,0�    !���6 ��?, ,; .  E� �� ;?$      ��$ =���N� 3;,��0

�P�9 )0 =��N� �:*N�  ���E*� ;, .0�0 )��9 ��%*8.  

)�g 'g	� 2
��  

   ���\�� 5�� )0�        � .0��# K��A �) 5�{�)40 )0 ��) 
 ���025-18�) �2)0  �$  ;, �)�;4/� ;*,)�6 )��.  

7� ���7� �� �#  

    ���\�� 5�� )025    ��� 5*/���*� ��$ ��T�  55-45 
 $ =��    ;�;, `�'%�� �����P��0 C)�A .     �$���( G�*80 �$

       ��) �,�J ��&9 �<I� � )0 ��� )�%6��  �,�J 
         ���$ OP��� 5�� �����$� 3�*� � E�U nU�*~p(  �)�1�J
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  �0� ��) G4U         s'�� ��� X� )0 ��) �� � �,�0 ��
              � ��%
�J �\���� 5��� S�+� s'�� 5*$)�0 X� �$ �

;�0�J .�*6Q.  

N��  ��4<�%>��  )P��)���#  

          ��'�) X�*�+( �� �G�*�N( � ��"7( 5�� )0    �7��
�;��10 �   ���%�� � .�*u%�;��U 0�+��) �#     t��I� ��$

 C��T( �$���)� ���$   �� )0 -)�( ����/8� � �'�) )0 ��
I<�� ��� � �   ;�, .0�T%��  .    5*�$)�0 :��( ����	�(

Canon Power Shot SX 30 IS;, �%
�J  . S�+�   ���
-����� :����(  )�"���
�tpsUtil-1.44 ;�;���, f���(��12.  

facial landmark)  G+�����,1 ()�"�����$� :������(  
Digitize landmarks  ;�, `�'%�� C)�A ��"2� )011. 

      -��� �� .0�T%�� �$ S�     )�"�
�tpsDig-2.16 .0�0    ����
7�0       G�;��( C�	%'� �$ �;?$�0 �NTA X� )0 � �8�%*

;�;,12 .�$   �J �� �+��� G*80    ����'�)    ���,  .��4U
 �0;��?%� �����)�%#�
 @$���(��������"*8��� )0 �� ���# �

   C)��A �'�) B���$  ���   0��*J�       :��( C���~� 5��� 
Procrustes    30�#.0�0     ���  -��� )0     )�"�
�PAST  K1�\ 

�� 00�J12 .  
   .0�0 ;?$ ��\�� )0   ���$!�) �� .0�T%�   ���  ���"7(

  � G*�N( �w�T8     ����   ���A�)PCA (     G�*�N( � ���"7( �
 K)�?%� C��**u( )CVA (        �����*u%� ��( ;�;�, "*8����

        3��*$ 5�+�� G+, 5��%4$ �$ �# �M�
     ���/8� .;���#
  .0�0 )0 C��**u(     ����   �;�%&�� .�*u%�;��U   ������,

;��,13 .           i�*8�2 !��$ ��<I� � �&+, :6 3���� ��
 �;*� ���$    30�#�w�T8    ��� ��?� ��A�    ;�, .0�T%� )�0� 

5�;$    C)�A � �#w�T8    ���       �� �%��*$ . ��� ��0�I� ��)�0
���$ i��*8�2 !���$ ;��\ ���T8�� 3������  ���������?�  � )�0

�w�T8    ����    )��9 �&+, :6 ��� �# ��  ;��*J� �$   3����
�w�T8  �����?��*{ ;�;, �����, )�014.  

����� �� 

o��%� � �$ ��"7(w�T8 ���  ���A� )PCA ( 0�0 3���� 
  �$ �8�� .)�	� .��J �0 )0 �#    ���( -�0��$ � X�U�# ����� 

 $ C��T(�  �� .;��*� 0�2��   ����� ��$ �8�� .)�	� )0 �8� 
�%���  � � 3w  �$ ��A� �T8      .;���# X�*+T( G���� 3����

   $ �# 0)�0 0�2��     � �0 5*/���*� C)�Aw    0�;�\ =�� ��T8
93       $ )�0��� E) ���$ G# S���)�� ;A)0 �     ��%
�J )��#

;�;,. E4�    5��(       .0��# ���~ �) C��**u( �# C�TA  ;���� 
         ;�, 5*�*?( ���0�8 )�0��� �� ����� )�$ ������$ .  5���

        .)���, �)��;��8 ��# 0�0 3��� o��%�     5��%��*$ ��,
      �,�0 ����J 5*$ C��**u( )0 �) E4�   ��� 5���$��$ 

        ���� ��$ ��&�� �) ��%��*$ C��**u( ����*� �I<��
 ��6�0 �\���;�%,�0 ��*$ K��P� � E�U.  

��   

   ���)�0 ����)0�8��)MLT ( (0��*� �������   ��+*�+( 
        �)���*$ ����$ ��# ��� ���;9     ����    ;����� i��%'�

�)��*$    ���      �\��2 �� ;?$ 3��)0 � ���()� ��$�4%8�   ���
 .0�T%� i�%'� ��  0�, .���8�� ��        �� �*�$ ;�����(20 

 R&'11 : �H ��N� '(�� & ��	��4& '(�� O.V�& ���	G�

 @�!	�: +	H��\� �4 9�CVA.  

CV EF�	 ����R ;�����	 ���� )�7P  ���� 

1 493/49 05/81 05/81 

2 391/7 16/12 21/93 

3 37/2 99/4 2/98 

4 09/1 8/1 100 

 ]IK1 :12 QH&V� �� �������� ^�	�'�! -_G�.  
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    �%�� ;���� �%&�� =�?
 .0��     �5������J �5*�J� �5���%�
        .;���#)�4� � G��+� �5*8;�$ �5*(�)� �5�0��*�    ����

$�#   g,�( �) ��;*%�� �&#� ��   ;���# .      C���~� 0���� 5���
 � 0�I?��;��M �`�4%8�;��M ����#D� .;����#)�4� �0)0;��M

 ;�)�0 �$��+*�;M15 .       ;����� ����)���# )0 �����)0�8��
  �����$�� ���)�����# ����[#� �5*���U �3�%����$ �	����

        ��� .0�T%�� -�) � 3����� �3�&#���/��  ;�,18-16 . )0
     �8�� �� .0�T%� 5��%�*$ �E�;T� 3�9   OP��� )0 ����)0

 �� i�%'� ;,�     ��0 )0 ��� 1900     �����)0�8�� �$ �2�( �
         c�0;�7� E%&�*$ 3��9 �� � �
�� ���#     ��$ �����)0�8�� 
�� �%�J��$ �%� �+,"� C�I*IN(.  

           )0 G�*80 5*�� �$ � �� 3�� � 3��)� ����)0�8��
       �)��*$ �� �)�*&$ 3��)0 ���$ �8�� �� �*�     ��� .0�T%�� 

���� 0���,19 .<� X���   ������"� 0)���� )0 @����2 ���?8�
  =��� )0 ������)0�8��2020 ;��, -���7�� 20 C����~� � 

3����/*� 3�����)0 ����$ �������)0�8��21.)���&����0 �22�  
�)��*$  ������9  � �9���23;�0�J C��~�  .=� )0  ���

        ��$ 5*�����( .;��#)�4� �I� )0 5�0��*� �*6�   3�����
  � 3��)0 X�w           ��$ �) �0���� ��2�( �*�# ����*
 ���$ �~

�6  .0�# f�2 024           ��$ 5�0���*� ��# �� .;, �$�~ � 
)�%6� �<$�)  �    �~w�� X*(�����(;�M ����)�0 �*8�?


��25 .  
  3�����)0 �� �����'$ �������)0�8�� @���9��)0  ������

�%,);�U           )0 �) ��T�%'� �%&��� =��?
 0��� � �� ��
 0)�0 0�626 .      ���'$�~� �0���� ����� CH��I� 3��#��(

         �# C���~� �%�� fP )0 �) ����)0�8��.0�  ;���27  �  ��8�
           ����U � 5*�U @�
) ���$ ����(�8�� ���0� >�	6)0

    �
�$ -)�( 0�7�� � ���    ���      ����� ��?8�<� ���,��
  �� .;�� -�7�� .  .0 3���� )0    ��       ��42 ��# ��� =�

            ���,�� ��
�$ -)��( 0�7�� �� � ���U � 5*U @
)�  �� 
    5{�) ���� �$ �8�� .)�	�    ��� .0�T%� i�%'� ��    � 0�,

�
 -����( )0.�/��,�  �����  )����# 5���� g<�� �����*J
!��
 �$ �8�� �� .;,;*8�( CH�	N���  ;). 

  ��'�) C�?8�<�     ����, X�*�+(     ����  �;���();9

������� �) ������� C����**u( 5��%+U���# ���# ;�%&��� 
�� ;��028  � �'�) �U�J    �7���     i*�A�( ���$ ;���(

  �, �� -�
�   0��*J )���9 .0�T%�� 0)�� �   )0 c�(;��� ���� 
�&��     ����, �$        C�0��2�� G+�, ���# i*�A�( ���

 �� .0�T%�      ���# !�) � 0��,       ��+�, �&���I� ����
    �� E���
 �) i�%'� C�0�2��  0���29 . ��'�)    �7��

         ���,)���2 )0 �0�$)�# � E4� 3�#)� �� �+� ��;��
            G+�, � -�
 "*8��� ���$ ;*T� )�*&$ ��*�N( )�"$� X� �

 C���I*IN( )0����30 .  C����**u( 3����# ���( !�) 5����
'�)             .0�0 3���� 3�����
 ��90 �$ i�%'� 0)��� )0 �) �%

��32�7 .  
  �'�) !�) ��    �7� cD�9 �;��      �)0 ����$ "�*� 

      ��� .;�, .0�T%� C)�A C��**u(35-32 .    5��� C);�9
           C���~� ��%'�) C���**u( 5��%+U��# 5%
�� )0 X*�+(

 �� .;,36�32 .       !�) 5��� ��$ ��� O�*IN( 5��� )0�  ��~� 
      ���� � ��)�$ �8�� .)�	�       ���� -)��( ��) �) ��{�)

              O�*IN( 5��� o���%� � E��0�0 )���9 �?8�<� 0)�� C)�A
             � X�U�# 5�{�) �0 B����$ �8�� .)�	� �# 0�0 3���

 �� �%,�;� ��� ��) �$ ��~� ��( -�0�$�  .)�	�� �8� 
            C���**u( � ���� -)�( V��$ 3�%�� 5{�) ���� �$ �8��

       �� .;, O*IN( 5�� �?8�<� .��$ )0 3�.   @9��)0  .)�	�
 �8���*~p(0)�;� ��� -)�( � ���U @
) ��) �$ � .  

     7*%� ��� -)�( ��) �$ 3�%�� 5{�) �~��  ��  ���
 cD�9 �#   �� .;, C��~� 37�      .0�T%�� .0��� ����     )0 .;�,

     �� �'$ �0 G��, O*IN( 5�� :      5�{�) � ��8�� .)�	�
�8�� .     )0 3�%�� 5{�) �*A�6 3��# �(    ���� ���&�#

  C�?����M -���*%8� �  ���� .;��, C����~� �%����40-38 .
E�       �� G�A�\ 5�{�) � 3�%�� )0 0�2�� C��*#�( 5*�U
3� ��          =��� ��D� � ��*[+( >�	6)0 ;����(    ����

 E&*��J)� ���    ��     ��� ;��0�� "�*�41 . .�D��     5��� ��$
    .)�	� m���� �3�%�� 5{�) ��'$�~�     ���� ����*J43�42  � 

���%#�$���*44      ;, C��~� ��)�$ �%�� -)�( ��)  �� .
             OP���� ��'�) )0 ��**u( �� �/�0 0)�� �0 )0 3�U �

  .;�;� �?8�<� �N( E��� ��     5�� 3��(t���%�   �)  ��,�0 

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

c.
tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

22
 ]

 

                               4 / 8

https://jdc.tums.ac.ir/article-1-5680-en.html


�c
/�( Gd�� 2�e 5-
  2� 

����������	 � � � ��	� 1402���� �  14���� �  3  

148

    �8�� .)�	� �#�*~p(         � �%��� ���U � 5*U ��) �$ �
              3���� ;���$ ��+��� ��� 0)�;� �I<�� X� �?M�� -)�( ��
          00��J .0�T%�� =�	�N� 5��� ��'$�~� ���$ ��%�*$ .

E�   �� 5{�) 5*�U     � 0)�0 ����+� �~� 3�%  ���     )0 ;����(
$ >�	6 5��� 0�, �%
�J )�#.  

 3������ )0 �&���� .����J -���%N� ��;��� ��  �����,
        -��%N� B���,)�# �;4��� ;�\�� ��D� 0��� .�/���0
         �$ �"J� .)�4$ �%#0 E��6 )�#� � �"#�� .�/������
         ���0);�9 � �+�( ���4� �.^��� -�7�� )0 ������ �42 

E�)�0 �).  

References 
1. Scardino R, Arculeo M, Arizza V, et al. New distributional data on Haemogregarina 

stepanowi (Apicomplexa) and Placobdella costata (Hirudinea) parasitising the Sicilian pond 
turtle Emys trinacris (Testudines). J Nat Hist 2022; 9: 11-6.  

2. Phillips AJ, Goetz FE. Comparative reproductive morphology of two species of Macrobdella 
(Hirudinea: Arhynchobdellida: Macrobdellidae). Zoomorphology 2023; 142: 153-68.  

3. Marinković N, Paunović M, Raković M, et al. Importance of small water bodies for diversity 
of leeches (Hirudinea) of western Balkan. small water bodies of the western Balkans 2022: 
251-70. 

4. Kuo PC, Benson RB, Field DJ. The influence of fossils in macroevolutionary analyses of 3D 
geometric morphometric data: A case study of galloanseran quadrates. J Morphol 2023; 284: 
e21-65. 

5. Al-Kholani AI. Morphometric relationships between permanent maxillary central incisors and 
face among a sample of yemeni population. J Clin Med Img Case Rep 2023; 3: 1420. 

6. Collyer ML, Davis MA, Adams DC. Making heads or tails of combined landmark 
configurations in geometric morphometric data. Evol Biol 2020; 47: 193-205. 

7. Boz İ, Manuta N, Özkan E, et al. Geometric morphometry in veterinary anatomy. Veterinaria 
2023; 72: 15-27. 

8. Chandran P, Ciccone L, Gross M, et al. Local anatomically-constrained facial performance 
retargeting. ACM Trans Graph 2022; 41: 1-4. 

9. Cardin V, Kremneva E, Komarova A, et al. Resting-state functional connectivity in deaf and 
hearing individuals and its link to executive processing. Neuropsychologia 2023; 185: 
108583. 

10. Bookstein FL. Reworking geometric morphometrics into a methodology of transformation 
grids. Evol Biol 2023; 50: 275-99. 

11. Wu T, Cui Y, Lian A, et al. Vehicle emissions of primary air pollutants from 2009 to 2019 
and projection for the 14th five-year plan period in Beijing, China. J Environ Sci 2023; 124: 
513-21. 

12. Rohlf FJ. tpsDig, digitize landmarks and outlines: Department of Ecology and Evolution. 
State University of New York at Stony Brook. 2013.  

13. Rohlf FJ, Slice D. Extensions of the procrustes method for the optimal superimposition of 
landmarks. Syst Zool 1990; 39: 40-59. 

14. Aguilar-Medrano R, Frederich B, De Luna E, et al. Patterns of morphological evolution of the 
cephalic region in damselfishes (Perciformes: Pomacentridae) of the Eastern Pacific. Biol J 
Linn Soc Lond 2011; 102: 593-613. 

15. Sig AK, Guney M, Guclu AU, et al. Medicinal leech therapy-an overall perspective. Int Med 
Res 2017; 6: 337-43. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

c.
tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

22
 ]

 

                               5 / 8

https://jdc.tums.ac.ir/article-1-5680-en.html


����C� � �
/
1  

 

����������	 � � � ��	� 1402���� �  14���� �  3 

149

16. Herlin C, Bertheuil N, Bekara F, et al. Leech therapy in flap salvage: Systematic review and 
practical recommendations. Ann Chir Plast Esthet 2017; 62: 1-13. 

17. Whitaker IS, Oboumarzouk O, Rozen WM, et al. The efficacy of medicinal leeches in plastic 
and reconstructive surgery: A systematic review of 277 reported clinical cases. Microsurgery 
2012; 32: 240-50. 

18. Bordon KD, Cologna CT, Fornari-Baldo EC, et al. From animal poisons and venoms to 
medicines: Achievements, challenges and perspectives in drug discovery. Front Pharmacol 
2020; 11: 1132. 

19. Singh SK, Rajoria K. Medical leech therapy in ayurveda and biomedicine-a review.  
J Ayurveda Integr Med 2020; 11: 554-64. 

20. Lemke S, Vilcinskas A. European medicinal leeches-new roles in modern medicine. 
Biomedicines 2020; 8: 99. 

21. Ghiyami Taklimi S H, Afroundeh R, Bahram M E, et al. Comparison of the effectiveness of 
yoga and leech therapy interventions in medical management of women with migraine.  
J Sports Sci 2021; 13: 329-49. 

22. Khodavardian A, Khajooyan-Rahmani B, Haj Talebi R, et al. Investigating the effect of leech 
and wind therapy compared to LD contraceptive pill on the improvement of dysmenorrhea: A 
randomized clinical trial. Iran J Obstet Gynecol Infertil 2022; 25: 67-76. 

23. Valipour A, Schneider F, Kossler W, et al. Heart rate variability and spontaneous baroreflex 
sequences in supine healthy volunteers subjected to nasal positive airway pressure. J Appl 
Physiol 2005; 99: 2137-43. 

24. Cao X, Luo Y, Liu X, et al. Aptamer-thrombin loaded magnetic microspheres for bio-specific 
extraction and precise detection of hirudin. Talanta 2024; 267: 125244. 

25. Ma Y, Wu S, Zhao F, et al. Hirudin inhibits glioma growth through mTOR-regulated 
autophagy. J Cell Mol Med 2023; 27: 2701-13. 

26. Chhayani K, Daxini P, Patel P. An overview on medicinal leech therapy. J Pharm Pharmacol 
2023; 11: 107-13. 

27. Singh SK, Rajoria K. Medical leech therapy in Ayurveda and biomedicine - A review. J 
Ayurveda Integr Med. 2020;11(4): 554-64.  

28. Slice DE, Bookstein FL, Marcus LF, et al. A Glossary Geometric Morphometrics. 
http:/www.life.bio.cunysb.edu/morph/glossary.2001. 

29. Matzig DN, Hussain ST, Riede F. Design space constraints and the cultural taxonomy of 
European final palaeolithic large tanged points: A comparison of typological, landmark-based 
and whole-outline geometric morphometric approaches. J Archaeol Sci Rep 2021; 4: 27. 

30. Gohari Manesh M. Providing a comprehensive toolbox for geometric morphometrics with 
MATLAB software. In the third conference of ichthyology of Iran 2015 (Persian). 

31. Hadžiomerović N, Gundemir O, Tandir F, et al. Geometric and morphometric analysis of the 
auditory ossicles in the red fox (Vulpes vulpes). Animals 2023; 13: 1230. 

32. Luigi C, Giuliani A, Furlani M, et al. Influence of abutment macro-and micro-geometry on 
morphologic and morphometric features of peri-implant connective tissue. Clin Oral Implants 
Res 2023; 12: 35-48. 

33. Maili L, Ruiz OE, Kahan PH, et al. Facial analytics based on a coordinate extrapolation 
system (zFACE) for morphometric phenotyping of developing zebrafish. Dis Model Mech 
2023; 16: 15-23. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

c.
tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

22
 ]

 

                               6 / 8

https://jdc.tums.ac.ir/article-1-5680-en.html


�c
/�( Gd�� 2�e 5-
  2� 

����������	 � � ��  ��	1402���� �  14���� �  3  

150

34. Krüsi M, Halazonetis DJ, Eliades T, et al. Covariance patterns between ramus morphology 
and the rest of the face: A geometric morphometric study. Korean J Orthod 2023; 53: 185-93. 

35. Kožejová Jaklová L, Kočandrlová K, Dupej J, et al. Morphometric assessment of facial 
morphology in infants with orofacial clefts up to two years of age: A three-dimensional cross-
sectional study. Cleft Palate Craniofac J 2023; 20: 105-70. 

36. Manuta N, Gündemir O, Yalin EE, et al. Pelvis shape analysis with geometric morphometry 
in crossbreed cats. Anat Histol Embryol 2023. 

37. Fazeli Nasab A, Saeedi H, Fazeli F, et al. Evaluation of antimicrobial and antioxidant activity 
of 4 medicinal plants on 10 standard bacteria. Vet Microbiol 2023; 5: 19-30. 

38. Nemati F, Abdullah Pour A, Soleimani Rad A, et al. Biological effects of the combination of 
ethanol extract of Myrtus communis and olive oil (Olea europaea) on the expression of 
VEGF, EGF, FGF-1, IGF-1 genes in wound healing in small laboratory mice of Balb/c breed. 
Journal of Qom University of Medical Sciences  2023;17: 30  (Persian). 

39. Shabir S, Ilyas N, Saeed M, et al. Treatment technologies for olive mill wastewater with 
impacts on plants. Environ Res 2023; 216: 114399. 

40. Raisi A, Farjanikish G, Salahi P. Comparing healing effects of olive leaf extract ointment and 
dermaheal ointment on cutaneous wound in diabetic rats. J Res Med Sci 2019; 29: 11-21. 

41. Heydari Sadegh S, Ramezan D, Pirnia M, et al. Evaluation of yield and total polysaccharide 
amounts of the basidiocarp of iranian isolates of Agrocybe aegerita and Hypsizygus ulmarius 
mushroom produced on various substrates. BJM 2023; 12: 1-7. 

42. Ahmadi L, Kolahi M, Mohajjel Shoja H, et al. Effect of TiO2 nanoparticles on physiological 
and anatomical characteristics of Baby sun rose (Aptenia cordifolia). Cell Tissue J 2020; 11: 
188-203. 

43. Framarazi Dozin H, Karimi A, Eskuyan, Ghasemi H. Comparative investigation of 
phytochemical, antioxidant and anti-inflammatory properties of dill, black cumin, yarrow and 
clove plant extracts. EJMP 2022; 9: 43-58. 

44. Nowruz F. A review of sunscreen compounds and moisturizers extracted from cyanobacteria. 
skin and beauty quarterly 2022; 13: 119-32. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jd

c.
tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

22
 ]

 

                               7 / 8

https://jdc.tums.ac.ir/article-1-5680-en.html


����C� � �
/
1  

 

����������	 � � � ��	� 1402���� �  14���� �  3 

151

A comparative study of the morphology of the effect of  
medical leech Hirudo medicinalis oil on facial skin using 

geometric morphometry software
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Background and Aim: The use of leech extract in the 
preparation of cosmetic supplements and medicinal 
compounds has always been of interest. So far, the effect of 
this extract on the volume of the skin's epidermal tissue has 
not been scientifically confirmed, and no research has been 
done regarding the comparison of the effects of different types 

of base oils in this extract. 

Methods: The purpose of this study was to investigate the 
effect of leech extract in the bases of olive oil, castor oil and 
bitter almond oil on the facial skin using the basic geometric 
morphometry software. For this purpose, 25 people from the 
age group of 45 to 55 years were selected. In order to compare 
morphological changes for forty days at a specific hour, 
pictures were taken using a digital camera. 12 landmark 
points were placed on the two-dimensional images using 
TpsDig2 software. The shape data obtained after 
superimposition analysis were analyzed using Procrust 
analysis with multivariate PCA and CVA statistical methods 
and cluster analysis (CV). 

Results: The results showed that there is a significant 
difference between leech extract in volumizing and removing 

wrinkles with olive oil base (P<0.001), but the two groups of 
castor oil and bitter almond oil did not have a significant 
difference (P>0.001).  

Conclusion: Leech extract has no effect on removing 
wrinkles and does not cause local swelling in the epidermal 

tissue in the time frame of the present study. 

Keywords: hirudotherapy, medical leech, geometric 
morphometrics, tissue swelling 
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