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 ���#� �ZJ ,�*MaPTT �PT e���] ��  �!�"����� ��
,��@A#� ���H���@�p/��'*� �:*. � 4&�?p/s��'*� ��:*.

 ������) 3�*#�^ P�8� ��) � 3:d�� G����� 3.&. �� f��:*�
�$ .G;1� ,��) �O�� ���A� �C)PLT(�O�� 31��� H,��C

��/))PLC-R(��O�� B*!#��*� V�;� H)MPV(,��1Z� �
�O�� W��&�)PDW(H���@A#� ��F  ����  ��mE �� ��� R�

EDTA ���)����'*� ���:*.  �!:���� �� � ���$ �&��'d� 4&��?
,-&.&��<C ��O�&? �/�u�#�(kx-21) b*�� b�+�  ��k:���

������M.f���:Ou �#���z( P*���� |?���$ V�/��#� ��
C��#-���*�)LDH(��1*O B*���O � H)CK (��  ��k:�� �) �*2 

LDH �CPK *��<�/#� ��� 3) ���})&����/�u��# %���(�
)3��  �!:�� 3'*��TECNIKON RA1000  ���#� ,�*M �$.

���@��;� ��<��� V�) ��� 5�� 6&��� 0��� �5*:��2 
)��>� (� ��$ 3D��S� ���O&��<C � B*)&'M&<C 3��� �) �

 �����#� ,���C�*g:� 5����A� ,����) �<����� ��  ���$ ,���*M 
)H4-&1��D*�LDH � HCK ()3��� ��O)�=(.

4&���� ��  ��k:��� �&�[1� 3�) ��:)� �� R���:����� ,��C
P��1�H�����) 3�) 3*�F��  ��� W���&� 4�&�) ��A*D] H��C

�Ob#����� ,�)��) � ���� ��  ��k:��� �) P*��� 3) �m? ,�C
4&��� ,�C���M&<'O �3�#&<# R� �&#�*<�� ,�H�'O����
4�&*. �V*:?���� .

���C��M 4��� f����^� B*��*A� ���ZJ]�� R��� ���C ���^�
,��@A#� ,�C�*g:�)3:8)�� �*g:�(4� 5)�@:� �^� � H�*g:� �) �C

 ��M 5@:8�)3:8)�� �*g:� * ��M([VC �B*�) f��^� B*1Y
�C��M )38��@� ��)�;�  ���M �� B*) �6��:1O(H��� ��

 b#������ 5*'S� ,����  ����#� ,��*M  ��k:��� ���L� ,��C
����M .�O Q��� G*� 4�"#  �����) f�&c �� �����H��
4&��� �1Y ,�C  ��k:��  �*g:����&$ 4� %��;#� �ZJ 3OH
F��*b����� ,�)��) 3� �&$  �����) ���) b#�����&O ,�C

bO�) 4&��� e��] �� ��  �*;1� �&$ .3�*'O ��) f��(�]�
 �Z) %�# �� ,�*M ��/��� ,����� �=SPSS �����M ������� .

3��:��� ��C����)���c 3���*!#�*� f�&�B)±(��m?�����#�:���� ,�
 B*!#�*� ��$ 3:�$&#.m�� ��1A� �,���sp/sp ≤��[# ��

�$ 3:��M .

����� ��
)H�<���� 4-&�1��D*� ��*g:� ,�� 3*�F�� P�O�� 4���@�

�"#  �����))�>p/s=WH�'O���s�/s=p(��) B���)�1) w
�1Y 4&��� 0���  �*g:� 3O3*F�� b������ ��1!<C ,��C

 ���$  �������) 4� �� b#������&O 4����� ����M ���^� H������1A� 
���)>�/��=FHss`/s=p()3,�&] 4���� �� 3�O`s

��� B���<� �� G*�� 3@*E���4� �� b�� �(���HG��/���
����1A���  ��� ,�&$)��*� ��:?� B*!# ==p/�`Hs�>/s

=p(�� w�^� ��*) ���C��M B�VC^� B*1Y�)�@:� ��M 5� ��
M ���� ���4�1A������ �8*#)���&<#�(.

�*g:� ,��)PT F��*�"#  �����) PO�� 4��@� 3)��/s
=WH�'O���ss�/s=p()�1) w�) B�����1Y 4&��� 0��� �

*g:�� �b����� �1!<C 3�*F�� 3�O C�O ,��#�����&��� b
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�3�?�:�:6!T* � 5!<#m ��!2  ��,^� 9b?#
!"�8 V3!��d* �0
����9��. �p2 �� 
*�m� �� ����1A� G��/��sp/sp< *� B*!#�*� ��D4��� �� ����� ���<� 4-&1����3) �D8# ���� �� b� �(��`s4� �� 5DE 3@*E�.

�3�?�:�:/�"��!*�!� 9��. V3!��d* �0
���)PT (9��. �p2 �� �6!T* � 5!<#m ��!2 
*�m� �� ����1A� �C��M B*) f��k�s�/sp< .

4� )�$  �������C H�^� V�4��� ��M �5)�@:� �^� VC ���M
�"# ����1A�  ��M � 4���H�����1A� ��C��M B*) �^� ��� ��$ 

)��/�s=FHss�/s=p()���&<#�(.
)�*g:� ,����aPTT HF��*���$  �����) PO�� 4��@� 3

4���� ��M �^� VC H�!�� ,&� ��)�>/p=FHss`/s=p(H
��C��M B*) �^� VC)��/``=FHsss/s=p(��^� V�C �

)�@:�� ��M � 4��� ��M 5)��/`=FHs��/s=p(����1A� 

�$)���&<#`(.
�*g:� ,��)PLT F��*�� w��$  ������) P�O�� 4��@� 3

�!�� ,&� ��M 5)�@:� �^� � �C��M B*) �^� H4��� ��M �^�
����1A�  ��M � 4��� �&D#)6��J�(.

�*g:� ,��)PLC-R F��*��"#  ������) P�O�� 4��@� 3
)��/s=WH�'O���sp/s=p(4&���� 0��� �) B���)�1) w

1Y�� �*g:� b����� �1!<C 3*F�� 3O�� b#�����&O ,�C 
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4&? ��@A#� 5��&( �?�) � ��!#��) �:���@� B��<� 4���+<C � ,�D1E �F�*'( 

�		 

5�+N�:B@�	 �@!6 V3!��d* �0
��� 9��. �p2 �� �6!T* � 5!<#m ��!2 �6�E<�3  �� 

��!�d<� ��!2 

/�;:��� ±��3+:�<,3  �R@ ���!2 9��� V3!M3 /�6 !M3
���!2


� ���$��_�
9?�.H .3 

a� �&W�8^6
9?�.H .3 

�a� ='�,
9?�.H .3 

�` a� ='�,
9?�.H .3 

�p2 !M3
9��. 
(F) 

O6��<� !M3
 �6 ��!2

 9��. �p2
(F) 

V��q*
/�6

 ���!2 
)F(

f�:2u
 ��#-���*C� 

)LDH ((U/L) 

�)�;� �/��±�/``= `/��±�/`�` �/�p±=/``p �/��±`=�/�
** 
�p/��

** 
�/p=>�/s

6�:12 �/��±`/`�s `/��±�/``� �/�p±=/`�� �/��±`>p/`
��1*2 B*���2

)CK((U/L) 
�)�;�=/�±=/����/>±s/��=�/>±>/����/�>±s/�s�** 

�/�
** 
�/>

** 
=�/�� 6�:12=/�±`/����/>±s/����/>±p/��>�/�>±�/���

���A�
�2�� �C

)PLT (
)µL/�s`*�(

�)�;� =/��±`/��s `/�p±s/�s` �/�`±�/�ss p/�`±���/�
�p`/s�p/s`�/�

6�:12 =/��±�>=/�`/�p±�/�>� �/�`±p/�>> p/�`±�/�>� 

�2�� ,�C
��/) 

)PLC-R(%) ( 

�)�;� `/�±�/�p`/�±�/�=`/�±`/�>�/�±s/�p
ss�/�>`�/s** 

>s>/�
6�:12 `/�±>/��`/�±s/��`/�±�/���/�±s/��

V;� B*!#�*�
�2��

)MPV((fL) 

�)�;� �=/s±>/��>/s±>/��>/s±�/��>/s±�/�
���/�`p/�ss�/s

6�:12 ��/s±=/���/s±p/�`/s±=/���/s±>/�

W��&� ,�1Z�
�2��)PDW(

(fL)

�)�;�p/s±=/��p/s±�/���/s±�/���/s±=/��
`>/���/sss�/s 6�:12 p/s±�/��p/s±�/���/s±s/���/s±�/��

**����1A� �m� �� ,s�/sp ≤

��M 5)�@:� �^� VC � 4��� ��M ��^� V�C H��$  ������) 4� 
# �����1A�  ��M � 4��� �&�D �����1A� ��C��M B*�) ��^� ���� w

�$)>s>/�=FHs��/s=p()��J 6�.(
���*g:� ,����) MPV ��F��*�������) P��O�� 4����@� 3 

�"#)��`/s=WH�'O���s��/s=p(0���� �) B���)�1) w
���1Y 4&�����  ���*g:� b������� ���1!<C 3*��F�� 3��O ,���C

H�$  �����) 4� �� b#�����&O VC4���� ��M �^�wV�C ��^�
  ��M � 4��� ��M 5)�@:� V�C ������1A� ��C��M B*�) ��^�

�"#)6��J�(.
)�*g:� ,����PDW F��*�w��$  ������) PO�� 4��@� 3

�� ,&� ���!� �C��M B*) �^� VC H4��� ��M �^� VC HVC

 ��M � 4��� ��M 5)�@:� �^� �8*# ����1A�)6��J �.(
�*g:� ,��)LDH �� w��$  ������) P2�� 4��@� 3*F��

 4���� ��M �^� VC H�!�� ,&�)�p/��=FHss�/s<p(
 ���M � 4���� ��M 5)�@:� �^� VC �)��/p=FHss`/s=

p(1A������)��&�����1A� �C��M B*) �^� ��� H��"#)6���J
�(.

)�*g:� ,����CK F���*@� 3�� 4���w��"#  �����) PO�
�1Y 4&��� 0��� �) B���)�1) 4���� ���M ��^� V�C H ��*g:�

)�/�=FHs�/s=p( ���M � 4��� ��M 5)�@:� �^� VC � H
)��/==FHs�/s=p(VC wC��M B*) �^� B*1Y�A� �����1 

�&))�>/�`=FHss�/s=p()6��J�.(
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�3�?�: 
:���
d* �0���N 9��. V3!�
<,^�?"��!*��+	 5�78 /)aPTT (6!T* � 5!<#F ��!2�9��. �p2 �� .
*�m� �� ����1A� GC�Os�/sp<  � ��*!#�*BaPTT ��<��4��� �� �������3) �D8# ���� �� b� �(��`sE�*4� �� 5DE 3@ .
‡) f��k�*C��M B��m� �� ����1A�s�/sp<  .+g:� 5)�@:� ����1A� �^�*�C�,�m� ��  ��M � 4��� ��Ms�/sp<.

��� 
e*@S� �� ��CH�:����@� B��<� 38'J R� �^� ����)

 3�) 6��A��*N 4����� 4&�? ���@A#� 5��&( �?�) �) ��!#��)
 e*@S� B�� %�;#�H�&) )3,�&] ���!#��) B���<� �^� VC 3O

3�<C 3O �.�:1O  ��M �) 38��@� �� 4&? ��@A#� ,�C�*g:� �)
 �&�z� H4��O ��� H4��O %�M �� V(� �)�;�  ��M h���$

�) G����� 5S� �� VC � �)&]� � ��� 4�<C %��;#� B*�1Y
���� �� 3#�� 4��) �O�� 5L$ �&)H�# �����) V�C � ��$

 V�C H����M ����E G;1�� ��&�� 4��� ��M �� B��<� �^� 
3m@# f��**g� B*1Y ,�) ��M � 4��� ��M 5)�@:� �^� (��&��
���M ���E ����).

�$  �C�"� �F�� GC�x� �� �<���� 4-&1��D*� �� 3O
�M� 3YVC � �C��M B*) �^� ���M �  ��M 5)�@:� �^� B*1Y

 4�������1A� 4��� ��M �^� �� ��� H�"#)3�O ��� B�� �&[1�
  ���M ,�����J 4��) ����� ���<� 4-&1��D*� B*!#�*� �� ��C

 ���#� b#����� 5*'S� h�&� VC ,�*M 3D���S� ���L� ,�C
�� 4��� ��M �� �&$ �&O�� ,�C (���� �� b�� 3'c���)

�*N G��/�� 4� �� 5DE 3) �D8#����1A� ,���  ��� �&�$ �� H
�1A� 3�����b�� 3'c���) 3) �D8# ���� �� b� �(��

 �*N GC�O R� 4� ������1A� �$ ���� 3����� �� VC ��) �
�� 4�����3) �D8# ���� �� b� �(���b�� �(��

�*N G��/�� R� 4� �� ����1A� �$  ���) 5O �� ��� H3�&�]
����1A� �� ,���� b� �(��G����� 3) �D8#`s3�@*E�

 G��/�� 4� �� 5DE����1A��$  �C�"� ,)B*!#�*� ��:?� =
=p/�`H��/��%.(��F�� e*@S� ��� 3) ���� B���)�1)

 �� �*g:� B�� � �$�) ���M �^� �<��� 4-&1��D*� �) �8#�&:#
3#&<# � �S� �Z1� e*@S� B�� ,�C�&) 4��� �$�M �*^�.

,�<�� �:��� B�� �� *8.� � ������)�ssp (��� �� b�R
�:���@� B��<� 38'J)`pH3@*E�=H��O��`,���) ���

 H�O�� �C�s%H31*�"*) ���L� R�p���>��C �� ����L�
�O�� (G��/������1A�  �C��"� �<��� 4-&1��D*� �� �� ,
�#�&<#)�s(.4����L<C � b#�8���)�ss> (%��;#� �� b��

 ��) 5�*���� ���� 38'J R�>s%VO2 peak ���a� ���
pss � u��) �M����� ��) �����  ��M �� �� ,-�#� ,�.�O&'*O

h�&:� �M���� �) �����H�<��� 4-&1��D*� 3O �#��� ���/M
 4���� �� R� {*C �� ,��C��H>����s�� b�� �(���

 �**g� ��������1A� ��C��M B*�) f���k� �:� w�$��# ,
/*#����1A� �&�D#)�>(.e�*@S� v���:# f���k�  ��<( ��'(

GC�x� �) �F�� �� �&O�� ,�C ) �#�&� 3H���� r&�# 5*.�
B��<� f�$ ) �3/J �&]�V�Z� � �f��z( V�;� H���

 f��z( �Z1� e*@S� B�� �� 3O �$�) Q�D@#� r&# � �*M��
V? #��) Q�D@#� � ���) ,&'J  �11O �&) ��*M�� ���! ��#.��
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4&? ��@A#� 5��&( �?�) � ��!#��) �:���@� B��<� 4���+<C � ,�D1E �F�*'( 

�	� 

��� � ��$ ��Z1�"*� �<���� 4-&�1��D*� G��/�� ,��) ��O
��� :9.� (\ � H�D2 �� 4� ,����C� (�� B"��:18#�O&<C

4&? �M�$ �*'N)�(.H���� ���� 3�2 �8*# |d"� ���
 3�;*:# �� �<���� 4-&�1��D*� �['N �AE�� G��/�� PJ&�

�� �D2 �� ,����C� �$�# B:��u�) �� H�&$ �*�'N �� �M��$
8� 4&?7��� 6� .VZ� H6�� B�� �)  ��� � B��� ���� B��� 

��O� �<��� V;� GC�O �� �<��� 4-&1��D*� G��/�� ��O
 �&<# �#�)�sH�.(6��@:#� X�(�) H����$ ���� �<���� ��

�� 4&? ���M ���M)f�� � f�$ 0����) (��#�� B�� �
� H�<��� 4-&1��D*� �D8# �['N �) ��� B+<� �����!) �^ .

�$ �*'N4 ��<C � ���$ ���� 3) 	��� �� �u&<A� 4&?
 �?�� ��:?�� ��  �$ 5@:1� W��� ���@� B*) �m? 3m)�� �)

E��(��� j�k�� B��<� f�$ ��:��)�>.(
 ����#� �<���� V;� �F�� e*@S� �� � �����M ,��*M

 5��A� 4� 3) �D8# 4-&1��D*� ���@�$��!�� f���D( 3) w� H
�� ��$�# �<���� V;� f��**g� 3) �&)�� 3;*:# B�� ���M

4��� |.�? �^� 3L') H�8*#4��� ��M �<��� 4-&1��D*� �)
�� �$�) ��� 3O �G��/�� B�� e*E� ��O) ��M �� ��c&ad�

6�:1O (��� � ��8*# |d�"� ,�����C� �� ��$�# ��#�&�
�$�) �DO �� 4� �.�<:�� .

�����1A��*N GC��O ���)`/�(%�� �<���� 4-&�1��D*��
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The effect of a single session eccentric resistance  exercise  
on some blood coagulation factors of inactive 

 male students 
 

Ghanbari AR.1, Tayebi SM.1, Delrouz H.1

1Ayatollah Amoli Branch, Islamic Azad University, Amol, Iran 
 

Abstract 
Background and Objectives 
Coagulation system activation in response to physical activity is already to some extent 
determined and known, but the effect of eccentric contraction exercise on its activation is not 
specified. The purpose of this study was to investigate the effect of a single session eccentric 
resistance exercise on some coagulation factors of inactive males. 
 
Materials and Methods 
Twelve male students volunteered to participate in this study and were divided randomly to 
experimental and control groups. Experimental group performed a controlled return movement 
from elbow flexion exercise as eccentric contraction. Blood sampling was implemented 30 min 
before, and immediately after exercise test; it was also done 2 and 24 h after the exercise test. 
 
Results 
Statistical analysis revealed that plasma fibrinogen elevated significantly over 24 h after test 
(pre: 2.56 ± 0.23 and 24h post: 2.84 ± 0.24). Prothrombin time did not change significantly but 
significant decrease was found over 24 h after test for activated partial thromboplastin time  
(pre: 43.05 ± 3.33 and 24h post: 26.65 ± 0.61). Platelet counts and its indices did not change 
significantly. 
 
Conclusions 
Eccentric exercise as defined in our research somehow caused a blood coagulation increase 
and this activation is probably accomplished through intrinsic pathways and not extrinsic ones. 
It showed a decrease in activated partial thromboplastin time, without any change in 
prothrombin time. Insignificant changes in plasma fibrinogen, platelet and its morphologic 
indices could be related to both inclusion of  low volume of muscles and eccentric type of 
contraction. 
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