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�(� �
��?
 �(����C�% +k��� A#�! .��� �(K 
 	�  �P
 	!

 �� a?# % �(
'* % h� 	84Q %� �� ��6 �# +�� +��.���S

	PL� /���� 	���
 ���?� ��%� 	� ��  % �O6� }(�M �� +�

 �(����C�% 	PL� +%� % �� h�� ~B�
 +���%' % +�(?5

�� ����C8r .� g��X� )�P
 +�#��� 	4M��
 '� +��.(4Q +��

 ]246� �CV ���H /��%� �(����C�% ���0�� +��� �V� % 

���(
'* 3�?� A��
'* ��
' 9(X 3�?� �� �# ��(. '� �#  

  

  
��� 1 .��	
� �
����
� ��� ���� �����
���  

����! ���L0�� �(6�# .��� �(K 
 	� ���(
'* 	!  	84Q �� �#

	��>� q�# �(
'*  ���0�� T���
��� ]� 	 �
' �� +�

 	� �6��N� ��v T�(� 	� T�84Q /� ��� 	0���� �(����C�%

�� 	06�. �K� �� �(
'* % h� T�(� 	� d���� .  

 ����5�����6	%� 7��8 9�!  

�
 �B� +%� �%�� T�(� 	� ��6  �� q
 	! +�(X 	� F����(M

�
 ���S �B� 	C� '� �%��� �6�. . 9��C�� dN5 b��P� +���

 �%�. j��L� 	� ��� ����X �2��02�� b��P� ���0�� '�

 ���0�� /���
 ����� ������� �����(�"�6�(�W%"��   

)NIHON KOHDEN, Shinjuku, Japan ( 9�O0�� +���

�� ����Q ��� T�(� 	� b��P� �%�02�� % ���6� ��� 	� 	�%"

 ��
�� �� �%�02��5/5 ×3 �0���  	4��6 % �0
4 �0���  ��� �0


 ��* % ���!)Recording electrod, EB Neuro, Italy (

�6�. ���S ���L0�� ��(
 . �
��
 ]��� �
�� �2��P� ����Q

 +� 1� ��1/0 �4�
  ]��!�6 % 	���V2/0 � �� �(� "��# ��08M '

���?� +������ . �6��.(�
%�02�� ���0�� '� c��� �CV +���

)Neuro-EMG-Micro, Neurosoft, Russia (3�� %  ��"6�

 ] Q '� 	! ��
' % T�CV +�#�%�02�� % �* ��'���� % �CV

 ��S �� ��O� ���4!1 �0���  ���%�02�� 	���% �� % �0


)Lubricating jelly, Abzar darman co, Teharan, Iran( 

�
 ���S ��(� +%� �� ���L0�� /� 06�. .���
* '� �
�  +'��

 "�?� % (
 A���' �
�� ]���y
� A#�! +��� ��(� d�� 


 ��� (��' ��� ��L� �� b��P� �%�02�� /�2�� �� ��(� ���!

 	� ���?0
 �?! ����v 	?�� % ���� �� %� T@R5 �%����

Q T����^� �� % �� ���� ���S z��M �?� �P
 ���01� ��"

 ��(� �� b��P� �%�02�� % ~B�
 9��C�� dN5 b��P� +���

�� ���V %�2�% . �� �(n�(� 	4R5 +%� T�CV +�#�%�02��

 %� ��� ���� �� [C� 
 �C��O� �(X 	� % ���* �%���� ���0
�

�(� �(�? !%�0��. 	4R5 �� . ��� ���%* ��� 	� +���

�� _'(S % (��' ��� )M ��� 	4��6 /�P
 �0
 	4��% 	� �4M

�'���� +��(�  ���S 	4��6 ��� )�% �� ���! �%�02�� % �� +��.

�6�. .���� ���V ����8� �e d8r 	4��% 	� �#�%�02�� .

 b��P� % T�CV +�#�%�02�� ��� 	4��6 �� h# ��
' �%�02��

�� ���V . �0
(
�� �� h# ���6� +�� |�� 	���� ��(� +�
�
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 9�
 9�0�>��Iskra  �S� ��1/0 �'���� 	Q�� �� +��. . +���

 ]246� � P 
 �CVH  ����Q T�� /�(n�(� 	4R5

 c��� �(1u 	��0�* ��' '� �2��P�H  �CV +��� 3'W T�� ��

 c���M  c��� ��� ������ %H �� h�K � . ]246� ���1� ��

H  ��13 �
 ���2� ��� 	� T�� �# 	! b��P� T��  /��

�5@X� 9�O0�� '� ]� % ����. �CV 	
���� �� TLab view 

����. h���� ���(M��6 � P 
.  

�:�: ;/�:�8 �<  

���� ��0�� 	 
�� �
�� 3�M +�#  ��K� 	4S 	� 	4S +�#39  T��

 �# +��� ��� 9�?5� b��P�Trial 3�� '�  ��"6�Neuro-

MEP 3�� '� ���L0�� �� % z��B0��  ��'���� ��"6�Lab view 

�� h�� ���(M��6 � P 
 . 
�� ]y�	  	4S 	� 	4S +�#

 ]246�H �* ��K� T�� /�U!��� % ����0��  c��� % �#Mh 

����. ���
�.  

=���0 =�<>�%�
0  

���� ��4P� % 	�">� +���  �#3�� '�  +��
* ��"6�SPSS 

 	B8�16 )version 16, SPSS Inc., Chicago, IL (

�� ���L0�� ���� �
�CX ��'(� �1Q % �#  �(
'* '�

Kolmogorov-Smirnov �� ���L0�� .�(
'* '� 

Repeated measurement ANOVA  f��0� ����� +���

 �(
'* '� h� % �(
'* 	84Q 	8��O
 +��� % 	84Q �# ��

Paired t ����. ���L0�� .	4M��
 �
�(5 gs� +���  �� �.

� P 
  3�?� /�(
'* % h� 	84Q %� �� ��� �CV +�#

����  �# �� ��� �CV +�#���� ���%� 	� �C8� 	84Q  �CV +�#

 	84Q ��?# �� ���)	4M��
 '� �CS(���� 9�
�� / . m��

� 

  +���05/0 < P �� 	06�. �K� ��  

  

����� ��  

���(
'* b�6��.(
� T�5@X�  9%�Q �� �#1 ��� ��� j��". .  

	 
�� ���O
  ]246� 	4S 	� 	4S +�#H  /�U!��� % ����0��

�* ��K� T��  c��� % �#Mh  	��� ���� ��)	4M��
 '� �CS (

� 

 g@0M� '%� %� ���  ����� +���)05/0 > P ( ����O
 %

�* +��� ��
* ��� 	� ��
' ��� �#  h� 	84Q �� t40B
 +�#

 9%��Q �� d���� 	� �(
'* %2  %3 ��� ��
*.  

 �(1u +��� 3'W T�� T����^� ���� h� 	84Q ��

 ]246�H  /	4��6@�5  %10  A��"6� �(����C�% '� �
� 	O�S�

 	� �C8� �(����C�% '� �
� 	4��6@� A��"6� ��� 	! ��� ����

5  %10 � 

 �* '� �
� 	O�S�  �(� ���) ���(?�1�?8S / t��.( 

��
' �� "�� ]246� ����0�� 	 
�� T����^� ����  ��� �!� +�#

 A��"6� d���� 	�8/5 /8/7  %6/6 +����  '� 	! ��� ���� ��

� 

 m�� 	� +��
* ��P�  ����� +���)05/0 > P .( ����

 �CV +��� '��� ��(
 T�� T����^�Hmax A��"6�  

  

 ����1 .������  � 
� !�"�
��#$ %�&'(�  

 )�)���(   ��)
,#(   �-�).
��/� (  BMI* ).
��/� /
,#2(  

85/2 ± 11/26  53/0 ± 63/1  09/7 ± 17/57  44/2 ± 44/21  

*Body mass index 

  
 ����2 . 2�/"� 34��5�
" 3���# ��6
,#���7 %�
��89 ���	# :�
�4� � )�;4��#H  �< =��7 �$WBV )Whole body vibration (>� �?/� �$  


�8,# 
 -� ���

�����
��� 

 -� �	< �/��"'<

�����
��� 

5  -� �	< �A��$

�����
��� 

10  -� �	< �A��$

�����
��� 

 ��� ����  !"�#$% &���	)�()  �* %( )57/2 (04/7 )63/2 (02/8* )62/2 (54/7* )4/2 (49/7* 

 !(, !- !(, !� .�H ��.�#-. )�()  �/0( )57/0 (48/0 )05/1 (73/0 )42/1 (95/0 )031/1 (79/0 

 �12 3.�- 456 &���	 ���Hmax )�()  �* %( )04/4 (72/10  )60/4 (96/11* )74/4 (93/10 )28/4 (88/10 

 !(, !- !(, !� .�Hmax )�()  �/0(  )74/1 (66/5 )47/1 (73/5 )67/1 (38/5 )76/1 (25/5* 

 �$�� !(, !- !(, !� .�Mh )�()  �/0(  )54/0 (76/0 )48/0 (39/0* )65/0 (70/0* )70/0 (74/0* 

*P  05/0 <  
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 ����3 . 2�/"� 34��5�
" 3���# ��6
,#���7 ���	# :�
�4� � )�;4��#H  �< =��7 �$WBV )Whole body vibration (�$ �?/�  ��#-D  


�8,# 
 -� ���

�����
��� 

 -� �	< �/��"'<

�����
��� 

5  -� �	< �A��$

�����
��� 

10  -� �	< �A��$

�����
��� 

 ����  !"�#$% &���	 ���)�()  �* %( )61/2 (14/7 )83/2 (05/8* )57/2 (42/7* )64/2 (63/7 

 !(, !- !(, !� .�H ��.�#-. )�()  �/0( )49/0 (44/0 )79/0 (62/0 )87/0 (79/0 )33/1 (16/1 

 �12 3.�- 456 &���	 ���Hmax )�()  �* %( )20/4 (25/10 )12/4 (53/11* )68/4 (22/10 )55/4 (51/10 

 !(, !- !(, !� .�Hmax )�()  �/0(  )86/1 (26/5 )65/1 (19/5 )76/1 (13/5 )88/1 (94/4 

 �$�� !(, !- !(, !� .�Mh )�()  �/0(  )10/1 (91/0  )42/1 (83/0 )99/0 (65/0 )30/1 (98/0 

*P  05/0 <  

  

� 

  �(����C�% '� �
� 	4��6@� A��"6� ��� 	! ��� ���� +���

	� �C8� 5  %10 � 

 �* '� �
� 	O�S�  �(� ���) ���(?�1 /

�?8S o.(  �
� 	4��6@� �U!��� 	 
�� T����^� ���� �� a?#

 '�WBV  A#�! 	! ��� ���� A#�! ]y� % A��"6�5  %10 

	O�S� 	4��6@� A��"6� 	� �C8� +�  �(����C�% '� �
� +�

� 

  �(� ���) ���(?�1�?8S / z.(  c��� T����^� ����Mh  ��

� 

 g@0M� 	84Q ���  ���� ���� �� +���)05/0 > P.(  

 �(1u +��� 3'W T�� T����^� ���� /�(
'* 	84Q ��

 ]246�H  /	4��6@�5  %10  '� �
� 	O�S�WBV  A��"6�

 	� �C8� �(����C�% '� �
� 	4��6@� A��"6� ��� 	! ��� ����

5 � 

 �* '� �
� 	O�S�  �(� ���) ���(?�1�?8S / t�� .(

 ���� A��"6� ]246� ����0�� 	 
�� T����^� ���� �� a?#

� 

 m�� 	� 	! ���  ����� +���)05/0 > P .( ����

 �CV +��� '��� ��(
 T�� T����^�Hmax � 

 T����^�  +���

 '� �
� 	4��6@� A��"6� 	! +�(X 	� F��� ���� ��WBV 

 A#�! 	� �C8�5 ��"6� % �(����C�% '� �
� 	O�S� '� �
� A

10 � 

 	O�S�  �(� ���) ���(?�1o �?8S / .( T����^� ����

Hmax  A��"6� �(����C�% '� �
� 	4��6@� "��02/0  % +����

5  %10  A#�! d���� 	� 	4M��
 '� �
� 	O�S�01/0  %05/0 

� 

 m�� 	� +��
* ��P� 	� 	! ��� ���� �� +����  +���

 �����)05/0 > P .(� T����^� ���� c��Mh  %� �# ��

��
' ��� 	84Q  g@0M� �(����C�% '� �
� ��� �!� +�#

� 

  ���� ���� +���)05/0 > P .( 3�?� T����^� ����

 	�(. q�# "�� �(
'* % h� 	84Q %� ��� �(!s
 +�#��^0


� 

 g@0M�  ���� ���� 	84Q %� ��� �� +���)05/0 > P (

 ���(?� �� 	!1 ��� ��#��
 ���S.  

��   

 T�
 ���(! T��V� ����� /	
���
 ��� g�#WBV  � P 
 ��

 ]246� ���(M��6H  ��"�� b� ��( 5 	� �(n�(� 	4R5

�'���� b��P� +��. �%�(��(�(
 +��s� �(� �# . '� �2�

	06�� � 

 A��"6� /	
���
 ��� �4�� +�#  '��� ��(
 T�� ���

 ]246� � P 
 	��0�* �CV +���H  	 
�� A��"6� %Hmax 

 �� �* A#�! % 	4��6@�5  %10  �� 	4M��
 '� �
� 	O�S�

�(� h� 	84Q . �CV +��� '��� ��(
 T�� �� a?#Hmax  �
�

� 

 A��"6� �(
'* % h� 	84Q %� �� �(����C�% '�  �� +���

��� ���� .  

 	?�� ��
e% �L� 	! ��� ���� �e�� 	
���
 f��0�

T�(2��  ���0�� +%�WBV c��� ��1
 p5�� j(
�M  +�#

�
 �5�B� �8246�  9�?5� �� +��1
 c��� ��� 	r �.� /�(�

� 

 g@0M� �
� /�(� �0?! �(����C�%  % h� 	84Q ��� +���

����� �(Q% �(
'* . 	84Q '� �0��� h� 	84Q �� ��1
 ���

 �8246� ��18� q�# �(����C�% 9�?5� �� % �(� �(
'*

� 

 ����'�� �� +  ���� �� F��� ��#��
 �K� ��(
 ���
' +�#

 ��L
 T��V� �4CS T�
���
 	!WBV  �8246� ��18� 	� ��

���� )��  ���)20/ 5( . ��* A#�! "�� T�
���
 �M�� �� 	0C��

 ]246� 	 
��H ��%� '� ]� ��  % ���V 	M�r%� � ��?� +�#

���! j��". 	08#* ���%�  ���)22 /21 /11 .( ��� 	� f��0�

 �(����C�% '� �
� ��� j��". ��1
 �� �e�� 	
���
 �� ��
*

 ��� ��.'�� 	4R5 % �%���� +%� h�O08
)23 /11( ��� �
� /

 9� ��y��(2���(! +�#��8
 ��18� �� �5�B� �8246� ��1


 	4��% 	� 	4R5 h�O08
 �(����C�% ��� 	!TMS 

)Transcranial magnetic stimulation (��� j��".  
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 ��� ��R� �� /���)25 /24 .(Armstrong %  ����2?#

 ]246� 	 
�� 	! ����� ����H  ��%� b� '� �
� 	4��6@�

	O�S� b�  +�WBV �
 A#�!  ���6� �� �* +�%�2�� �
� /����

�
 ���� �� ��%�L0
 +(��� /t40B
  �#�)15( .Apple % 

 ]246� ��1
 ����2?#H �� �� q
 �0!�� 	 
�� A��"6� % 

	4��6@� �
� '� WBV j��". ����! )9( . ��1
 �� a?#

 ]246�H  '� �
� 	4��6@�WBV  ��'(� �� T@R5 ��

 ��@R5 +�#�C�6 T%�L0
) �4M�� �(�? !%�0��. % �(n�(�

{�CO�� � � % � ! T@R5 �� ��?� ��( 5 	� d���� 	� ( )�(�

Kipp % �* % �� j��". ����2?#  �V� ��� 	! � 0��� ��!$� �#

6 ��'(� \(� 	� +��1
 ����� ��08� �#�C�)1(. Ritzmann % 

 �C8� A#�! �� ����2?#Hmax  ��Mmax  '� �
� 	4��6@�

WBV  ����! ��!$�)8( .	06�� "�� �e�� 	
���
 f��0�  +�#

�
 ���$� �� �4CS � ! .  

 ]246� ���(M��6 � P 
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The acute effect of whole body vibration on the h-reflex recruitment curve in 
soleus muscle 
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Abstract 
 

Introduction: Despite the facilitatory effects after applied whole body vibration (WBV), results of some 
studies have shown the increase of muscle response depression. The purpose of this study was to 
investigate the acute response of H-reflex recruitment curve in soleus muscle after one session of WBV. 

Materials and Methods: Twenty six non-athletes volunteer healthy women (mean age ± SD;  
26.11 ± 2.85 years) were participated in this study. All subjects received two different sham and test 
sessions. They stood on the vibration plate in semi squat position. In test session, WBV was applied with 
frequency of 30Hz and peak to peak amplitude of 3mm during 3 minutes. Soleus H-reflex recruitment 
curve was recorded before, immediately after, 5 and 10 minutes after WBV. 

Results: The intensity of H-reflex recruitment curve threshold and Hmax were significantly increased 
immediately after WBV in both sessions (P < 0.05). Peak to peak amplitude of initial H-reflex were 
prominently decreased in both sessions whereas, peak to peak amplitude of Hmax was decreased only in 
sham session (P < 0.05). The analysis of threshold and peak to peak amplitude, the parameters of H-reflex 
recruitment curve, between two sessions showed no significant difference (P > 0.05). 

Conclusion: Considering the right shift of H-reflex recruitment curve and depression response in two 
sham and test sessions, it seems that maintaining of semi squat position and activated control mechanisms, 
such as extensor muscles contraction, affects this inhibitory response and WBV had no facilitatory effect 
on this depression response. 

Keywords: H-reflex, Soleus muscle, Whole body vibration, Semi squat position 
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