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 �� �� ����� ���� �� ��������� ������� In vivo  
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���� �����*���� ���� **١���� ���� ***  

 �����  
 � �	�
���4:C�LDH ���	
���� �� ��� ��	��� ���� ����� ���  ���� �  ��� !	"# ���"$�%&'(� � !)�  *+�  �� !, *(�

��-% �./��0� �"1 �% �% &2	 !   *,&3 � ���3 ��&  ��&	� ���"$ �  4�5$�� �� ���	
���� 6�� 7��"�"���+ 8�	 �(�
�1�  ���"$�%&'(�.�� ��� ��%��#�  :"��	
   ���;-��%�
 <�=% �� !� *(� ���&�> ��� ! �� �?� 0�@@� ��A% B�"@C4C�LDH 

����� !  ���&�> D��3� 8@��� �� *(� 0�1 0���-%. �� ��%��#� &E� !F��G% 6��H ���	
���� �I�J�/� 0�@@���A% 4C�LDH 

 ��"I ! In vivo *+&# ��&? �(�&  ��"% H !, K�� 6�� �   ���	
 *���F+ &  L��&$ 6�� !M	�@NLDH-C4 � O&'(�  
�&�# ��&? 0��P�(� ��"% ����� �	 ��F��G% �� �1�  !�1�� &�E�$ B�  B��� �� B
 *�&3 .  

�������� :�  !F��G% 6�� �QR&( S"% &	 ���&=I T��    B�� � UV  ± QRR  �@( 0���=% �� O&#UQ �$ UX !�P�  ��AN ! 
YP? �� � �	�1 ��Z�$ 0�&# �	���&# ����A;	 !	�#��[ ��� . !  � �	�&� *+���� 6���( <�+ \&�@� 0�&# B�"@C !  0�&# ]�

��%��#� ^.�_% ������ &;�� 0�&# !(`RRH XRR � UVR .�% O&# � & O&#".�, ��% !  !	���� aV �?�PI b/�� S�� !  ���
���&# c���$. O&+�&.� �  �A1"% Y'( , � 0�1 !�-�%� !�3�	����� �>� �A	
 ���&# ��[  .�� �%� !�3�	 S&  �@N ����� �>�

 *-� <�=% �� ����� �>� ��FG? � �1 ��d��T6 ��%� ��  Xe � ��&# ��	�( ![�� V �I�� &, ��Z,� ��6  0��� ��&? 
�1�	 �	"1 f��/ �� O&'(� �$ . �� 0��P�(� �  �� O&'(� g&=$Makler Chamber h_-% ���� 0�@@, *+���� ��� 0�&# �� 

���&# !Z���% \&�@, 0�&# �  � �1 .  
 ��������� : \&�@, 0�&# �� �A%&'(� ".[ !  �� *,&3j/Q ±X/`R�I�� ��%��#� 0�@@, *+���� ��� 0�&# �� �  � +� 8���

 ��%��#� *2.l )UVR HXRR � `RR O&#".�, �� O&# �.�% (a/Q±VR Ho/ U ±V/ aU  �Q/Q± Uo�I�� �1 0���-% . 6�� ��
 *2.l 8���+� �  *�&3 8��� � ��� �% 8��, �� O&'(� *,&3 �@$ B��� c�&p !  ��%��#� !, �1 !�+&# !d��	 !F��G%

��%��#�*(� ��� !  !�Z �� ��"I !  .  q r OUXjjs  j) Q:( UeV� U`o  
  

��� ������� :���%��# 4 C�LDH  �&3*O&'(� ���&=I S"% H  
  

�
�!
  

   0��&%�r"t"%�Fu[ \&�@� �� *v��  !%�	&  w

�1�  �% ���"-� �� ����Z . b.% B�%��( S���# c5p 

 \�( �� ��	� *�Fu[ !� 0�1 0�� 6�u_$QRVR !  o/UR 

�(&  B"�.� )U( . �� c��=$ 6��& �@ x"J/ S��  ���

%y*(� ���&t �&%� �����  �� �&�#".[ *A[ &E. 

Z%�" �  �$ �@@� �% Sz$ ���"-� 6�� �� *1��A  B�

S�� !{���  !�"� 6�Z  � ������  �� �&�#".[ 6�"	 ���

�	��
 �� �&[� !  �� �A% &%� 6�� �&% � B� �� ��. �  

b|% ���"$ ��"�"���+ 8	�� *+&-�>H �����=$ 0��&%� 

� ����� �  4�5$�� � male–contraceptive \�3 ��

*(� O�d	�) Q(.  

  
*���-	���u�1"�  0�&#H�� �$�>"@� ".#"u� � �u(��$ �����=$ ��&% H��"�� �">�1 ��@[ �}1�> O".C 0�;-	��   
**���-	�� H�%"$�	
 0�&#���"�� �">�1 ��@[ �}1�> O".C 0�;-	�  
*** �1�� w�@1��, �u�1"�  0�&#H.C 0�;-	�� ��"�� �">�1 ��@[ �}1�> O"  
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 ���&  ��,=> �9�7 ���
 ���&  ��,=> �9�7 ���
''��9,  ��9,   � �00     ���?��@ ���?��@*)'*)'''  

 

  4C�LDH  ���� ����� ��Au��	
���� �� ���

��	���(Lactate: NAD+ Oxidoreductase 

E.C:1.1.1.27 )  b��5$ &�~> *-#&  8@��� !� *(� 

�� ����� !  ���&�> ���u	 �% ����$�� .4C�LDH 

  B� \"J=%c�ldh   �� O&'(� � !)�  �� !� �1�  �%

�"1 �% ��@( �Z@[ �".  B�%� )X .( �I�J�/� �")3

4C�LDH !� 0�1 L5( O&'(� � �� !)�  �� 4C�LDH 

�"@C !   �����  �t ��F��G% �� K�� ���	
 B !��� ��� 

)a(.  

    �����	
 ������LDH-C4  6����@N �� ���}�  

�� &�# �� �u�2@$ O��	�}%       ��"�% 7���" ��% ���� 8@����

    *�(� ������  ��&�   ����	 .    ��@�(  LDH-C4  ��&� 

    *(� ���	 ��"% \�F+ Y��	�"	�%&'(� )V( .    <�("$ ����,�

    �"�1 ���% ���1&$ ��"$&�( ����� \".�( *�����F+ ��&��  �

  ����	
���� � *�(� O�� O&'(� 7��" ��%  LDH-C4   ��

       �% ����$�, �� ���,� B"�(���Z,� \�@�%�� ��� \".( �@@, 

)`.( 

     *���&3 r"��	 �� B����	��Z��> &�-���  O&'��(�

 ��	��~# �% 8��u	 !  �� ]��"�"���+:  \��F+ *��&3  )  ���

         �"1 �% 0��� \��	� O�;@� �� O&'(� �� !� ���&3   !,   6���

              *��&3 � �"�1 ��% 0���� 0��$ ��A%&'(� �� *�&3 r"	

 \�F+ 8�  )          �% LZ� �����  b=% �� �� *�&3 r"	 6�� 

�@@� ()e .(  ��A@-�>  0�1\�F+ *�&3 8�	 !� H  � B�	��(� 

              ��% q"���+ !��"� �$ 0��% �.(�@$ &�Z% �� O&'(� B��� �"5C

         O"��.��>� �� O&'�(� B��1 ��[ !  \�F+ 8�  *�&3 � �1� 

  "���+ !�"�               �� �"�5C � ������  b�=% !�  B
 B�	��(� � q

      ��@� ��% ]�u� *��(��� !�  ]�u_$ ��A-1"> )o�j .(

�� ��� ��%��#� :"��	
    <��=% �� !�� *(� ���&�> ���

 �� ���?� 0���@@� ����A% B�"��@F  ���;-����%�
4C�LDH �� 

              *�(� 0��1 0���-�% ������ !�  ���&��> D���3� 8@��� 

)UU�UR(.   

4   C�LDH Y��&$��% H\��"��( ��   ��)�+ H

  �-l �� 6�   �    �-�l �� � ����@�"��%�   O&'�(� ���u�(z> 

�"1 �% *+�� )UQ(.&J=@% O&+ 6�� �"[�   �&+ ! LDH 

     H]�	"#"$�%&'(� ��A�".( ��  !       �&��.uC !� �(� �% &2	

 �1�  ���� *+�  B
 �� �� �I�/)UX .(   

   6�� !  !["$ �        ��%��#� !� �	� 0��� B�-	 �.5? ��F��G% !�

 
 ����-�% �  *���&3 ��� &��  ���;-���%�
 <��&��1 �� B

�	��� ���A% &E� O&'(�B��� ��"I !  �  �@$ (In vivo) 

      K��� H�"�  !�+&;	 ��"I �{��u�1"�  c��=$  

 O�d	� ��    6�� c��=$ �"     &E� !� ��%�#�      *��&3 ��� &  �� 

S�� !  �{�&=I S"% �� O&'(�  In vivo  !F��G% ��"%

���� ��&?.  

  

����� ��� 

  �u��1 ��"�%���   0��&��> 6��� �� 0��1 0��P��(�  �� 

 �u;�( *�&1� �}�&%
  �     S"%    ���     �� T���  &	 �{�&=I

       ���@[ ���1�> O"�.C 0�;-�	�� ���	�"�3 ����A;	 ��&%

���&# !�A$ ��"�� �">�1.  

       ���F$QR &( S"%   &	 ���&=I  T��      B�� ��  

UV  ± QRR      �@( 0���=% �� O&#UQ   �$ UX   !�P�    !�   �"�p

  ��AN �� !	�#��[     �	��1 �����A;	 YP?  .     ���% O��u$ ��

    �"	 <��&1 8��%�
UQ/UQ      ���@�1�� � �}����$ *C�(   � 

  B�Z�� ���~l ����)   *,&1    B�&�A$ w��> O�� ���"/(  �� 

    �1 0��� ��&? �A	
 ����/�  .       \&��@� 0�&# B�"@C !  0�&# ]�

             ������� &�;�� 0�&�# !( !  � �	�&� *+���� 6���( <�+

 ��%��#� ^.�_% )XRRH`RR � UVR (    ��% !  !	����aV��� 

   �d3 � QVR    &�����&��%          c����$ �?�P�I b�/�� S�� !� 

��&#� )U(. 

         c���$ 0��� B���> �� Y>  ��%��#�   ��A1"% H

      !�-�� O&+�&.� �  0�&# &� �	�1  ���[ �A	
 !)�  � ����&# . 

 �%� !�3�	   ����� �>� �1 ��[  &+��  ���3 K&� ]� �� � 

�&( ��(��> ��PZ+  V R/R  ��"�% � a/e  pH:   ��&�? 0���

�1 .     S&  �@N     B
 ��  ��d�����&#      ������ �>� ��FG? � 

    *-� <�=% ��T6           �"$�� "�	� �� *C��( ]�� ��% !   

    ��%� <��&1 *=$Xe       � ��&�# ��	�( ![�� V  ��I��   �� 

   6 &, ��Z,�   0��� ��&? �	��1 .   L��$&$ 6���       �� ��� O&'�(� 
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In vivo
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 ���&  ��,=> �9�7 ���
 ���&  ��,=> �9�7 ���
''��9,  ��9,   � �00     ���?��@ ���?��@*)'*)'''  

 

          ��� *-�� <��=% �� � 0���&# f��/ ����� �>� ��FG? �

�	�1.   

      ����% O&'(� g&=$ �(�&  *A[UR   &�����&��% 

            �� ���%��#� ^�.�_% ��� *2.l � \&�@� 0�&# ��&G? ��

O&'(� S��u1 0&P3 ��� Makler Chamber) ( ��&�? 

0������1   q"���(�&��% ]��u� !��  ���� O&'��(� g&��=$ � 

w"�F%) Inverted microscope(�1 � �����  .  6��� 

         O&'�(� b�� ����F$  ��� � !� L�$&$       Y'�( � S��u�1 ��� 

      "�.[ !�  �� *��&3 ����� ���� O&'�(� ���F$(a + b) H

     ��[ �� *�&3(c)     *��&3 B���  � H(d)  �� �"�["% UR 

   !	�/  !   ���&# S��u1 �+��J$ �"p �       ��� O&'�(� g&=$ 

�1 0��� B�-	 �I �� ��"I !  0�&# &� ��) e(.   

  ����+� O&	 �� 0��P�(� �  ��-��%�
 ����	SPSS 

Ver.15.0 �� �  ����%
 ��� S    Y	������ �����	
 � ��$ 

!+&G}�*+&# ��&? �(�&  ��"%  .  

  

..  

    "��.[ !�  �� g&��=$ ����F% K�&��=	� � 6�;	���%

            ��  ��%��#� !� ���� 0�&# � \&�@� 0�&# ��AN �� �A%&'(�

   ��� *2.lUVR  HXRR �`RR    ��� !  O&# �.�% �     "�.�� &�� 

      �  �	�"  0�&� *+���� B�  B��  ! L��$&$  \���F%  j/Q±`R 

Ha/Q ±VRH o/U±V/aU� Q/Q ±Uo�1 !5(�=%  ) ���"u	U .( 

   *2.l ��`RR    O&#".�, �� O&# �.�%    �� *�&3 H��%��#� 

   !      ���3 ��  O&'(� ".[`o      \�&�@� 0�&# !  *5Z	 �I�� 

��� �@F% �"p !   !�+�� 8��,�"  )RV/R< P .( O&'(� �I��

          ���"�u	 �� ^�.�_% ���A��&# �� \�F+ &�l ���Q  B�-�	 

   0�1 0���*(� .         g&�=$ ����F% K�&=	� �  6�;	��%  ��[��  

       ���� 0�&# � \&�@� 0�&# ��AN �� �A%&'(�     ��  ��%��#� !� 

  *2.lUVR  HXRR � `RR��� !  O&# �.�% �   B�� "�.�� &�� 

   �	�"  0�&� *+���� B�  !  L��$&$Q/Q ±Qo H eV/U±XX  H 

V/X±XU  �eV/U ±QR  �1 !5(�=%  .  ����	
  ���%
  ��� B�-�	 

   Kz�/� !�
  ���%        �"+ 0�1 &�� ��� 0�&# 6�  ���� �@F%

���� �"[�)RV/R< P(.  

  �A%&'��(� �����F% K�&��=	� �  6�;	����% B����  �

  *�&3  # � \&�@� 0�&# ��AN ��   ��  ���%��#� !� ���� 0�&

  *2.lUVR  HXRR � `RR��� !  O&# �.�% �   B�� "�.�� &�� 

      �	�"  0�&� *+���� B�   !L�$&$  B���% !   Q±UU  He/Q±e 

HUe/Q± Qj  �j/U± `U���1 !5��(�=%  . O���d	� ��� B"��%�
 

���%
  Y	����� ����	
       Kz�/� !� �1 h_-%   ���%
 �@F%

        ���� �"�[� �"�+ 0��1 &��� ��� 0�&# 6�  ����)RV/R< 

P(.  

  

  

 ��&39�*:�� �%� ����  � G��	� ���� �&   6�H�� 3�I �� �� #��E �/�&  D�
�=�� J��K
 ��L�M�N )mg/kg/day ipP22         

)22 �*82( ��&3� �&�� #$�%�&.   
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 ��&39�0: #��E ���� 6�H�� �/�&  �� �%� ����� G��	� ���� �&  D�
�=�� J��K
 ��L�M�N)mg/kg/day 

ipP22 )22�*82(  ���&�� #$�%�&��� .  

  

  

RS�  

         !�, ��� B�-�	 !�F��G% 6��      "�.[ !�  �� *�,&3

       ��%��#� 0�@@, *+���� ��� 0�&# �� �A%&'(�  �   ��   8����+�

����� ���% 8����, ����%��#� *��2.l .*�����F+4C�LDH  

            �� !� *(� 0�1 0��� B�-	 � *(� O&'(� ���&$ �  L(�@�%

       *�(� !��+�� 8��� O&'(� ";���� ��&+� )UX .(    �� O&'�(� ��

     ��".# � �"���&+ B"�(���Z��NADH     � �"1 �% bI�3 

          ���� B�&����� !� �1�  ���� O��	��% ��� NADH    !�  �� 

�"��%      �"�[� H�@� b��@% ���@4C�LDH     � \��"���( �� 

     0�1 L5( O&'(� ���@�"��%   *�(�        b$��1 &�  0�z�C !��

���%- ��$��'�(
H          B"�(���Z��� *�A[ �� �&�;�� b$��1 

NADH  �@@� ��A@-�>  .        �� ����	
���� 6��� �(� �% &2	 ! 

           ��uA% 8�	 O&'(� B�"  0�	� � *�&3 ��&  ��&	� ��d��

 �1�  !�1�� �)UV �Ua .( �M	�@N!  LDH-C4    \��F+ &��l

 !  ���? O&'(� \".( H�"1     ����,� �� 0��P��(� 0�"�5	   !�,

 � *��,&3 8����, !��  &��d@%B���1 \���F+&�l ���% O&'��(� 

�"1)Ue�U`.(    

            !�� �-��	 !�  !�["$ � LDH-C4   ��  ���d�� 

               ��  6����=% <�("$ ����� Sz�$ H���� ��� O&'(� ��&	�

        1 �$ 0�1 O�d	� ���	
���
 6�� *���F+ ��A% !@�%�   6�� �� ���

          *��+&� �����@��&+ O�d	� *A[ O�� ��&	� �@	�"�  c�&p

     �� � ��@�� 8���� �� �%���&�
 8@��� � g&=$ H�&�~>
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In vivo
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 ���&  ��,=> �9�7 ���
 ���&  ��,=> �9�7 ���
''��9,  ��9,   � �00     ���?��@ ���?��@*)'*)'''  

 

              ���A% �� ����� ��@�
&+ H��&�	� 8��� 6�� c�&p �� *��A	

�@@� .  

         ���� 0��@@� ���A% �� ���LDH-C4      ��  !��  

            � ���%��#� *�(� !�+&# ��&? 0��P�(� ��"% &�/� ��� \�(

�-%     �1�  �% B
 ���)Uj�U( .      B�-�	 0��1 O�d	� ��F��G%

 �	� 0���      �C�  ��%��#� ���;-��%�
 <��&1 �� !�     8���� 

 ���	
 *��F+LDH-C4�"1 �%  .  

             ���� *�2.l c����$ �� Y�> &t�3  c��=$ ��

 �����%��#� ^���.�_%)��� H ��� � ��� �� O&���# ����.�%

O&#".�, ( !�� 0�1 0���-%       ���%��#� *�2.l 8����+� �� 

 � *,&3             "�.[ !�  �� *��&3 ��I�� � !�+�� 8��, O&'(

           *�2.l ��  ��%��#� !� ���� 0�&# �� O&'(����   H ���  � 

���    ��� !  O&# �.�% �     0�&�� *�+���� B��  B�� "�.�� &� 

        !�+�� 8��, ��� �@F% �"p !  �	�" *(�.    8��� 6�� ����%

         H�"�  0�1 K&J% ��%��#� ��� !  !�Z �� �   !   �� !����"p

*2.l���  O&# �.�%O&#".�, ��H��%��#�   �  �� *�&3 !

O&'(� ".[s  ���3 �����I��       \&��@� 0�&�# !�  *5Z�	

  �"  !�+�� 8���. 6��& �@           !�� ��� B�-�	 c���=$ 6��� ����	 

��%��#�*2.l �  ��� O&#".�, �� O&# �.�%   <��&1 ��  

in vivo �J_-% �"G        O&'�(� *�,&3 8���, ��C� 

*(� 0�1.    
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Abstract 

Background and Objective: LDH- C4 is an isoenzyme of lactate dehydrogenase that is 
found in mature testes and spermatozoa of species with internal fertilization. Its physiological 
function appears related to metabolic processes that provide energy for motility and survival 
of spermatozoa. Oxamate is a new selective competitive inhibitor of sperm LDH- C4 with 
pyruvate as substrate. In the present experimental study on male rat, the effectiveness of 
oxamate was evaluated as a novel approach to the development of a male contraceptive. 
Materials and Methods:  In this study, 20 adult rats were divided into 4 groups, the first used 
as control and the remaining three used as experimental groups. Experimental groups received 
different concentration, of oxamate (150, 300, 600 mg/kg/,ip) for 45 days. Control animals 
received normal saline solution. The sperms from the cauda division of epididymidis were 
collected by placing minced cauda in culture medium (T6) for one hour at 37˚ C in a 5% CO2 

atmosphere. Sperm motility was evaluated utilizing Makler chamber and compared with the 
control group. Statistical analysis was performed by the student t- test and one – way 
ANOVA. 
Results: Progressive sperm motility in control and treated there groups were %60.3 ± 2.8), 
%50 ± 2.4), %41.5 ± 1.9) , %19 ± 2.2) respectively. We conclude that oxamate in vivo can 
reduce sperm motility significantly and this reduction was concentration-dependent. 
Conclusion: The results of this work show that sperm motility can be reduced by 
concentration- dependent effect of oxamate under in vivo conditions.  
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