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dp/dt - the rate of pressure rise in the right ventricle  

NT-proBNP - N-�l�_�j�f�b�g�Z�e�v�g�u�c���i�j�h�f�h�a�]�h�\�h�c���g�Z�l�j�b�c�m�j�_�l�b�q�_�k�d�b�c���i�_�i�l�b�^ 

PESI �± �b�g�^�_�d�k �l�y�`�_�k�l�b �L�W�E�: 

PURE - Prospective Urban Rural Epidemiology Study  
RV - right ventricular 

RV FAC - Right ventricular fractional area change 

RV FWS - Right ventricular free-wall longitudinal strain 

RV GLS Right ventricular global longitudinal strain 

s' �± tissue Doppler velocity of the basal free lateral wall of the right ventricle 

ST2 -  �k�l�b�f�m�e�b�j�m�x�s�b�c���n�Z�d�l�h�j���j�h�k�l�Z�����w�d�k�i�j�_�k�k�b�j�m�_�f�u�c���]�_�g�h�f���� 

TAPSE - tricuspid annular plane systolic excursion 

VO2peak �± �i�b�d�h�\�u�c���h�[�t�_�f���i�h�l�j�_�[�e�_�g�b�y���d�b�k�e�h�j�h�^�Z 
�:�<���± �Z�l�j�b�\�_�g�l�j�b�d�m�e�y�j�g�u�c 

�:�=���± �Z�j�l�_�j�b�Z�e�v�g�Z�y���]�b�i�_�j�l�_�g�a�b�y 

�:�>���± �Z�j�l�_�j�b�Z�e�v�g�h�_���^�Z�\�e�_�g�b�_ 

�:�D��������-  �Z�h�j�l�Z�e�v�g�u�c���d�e�Z�i�Z�g 

�:�I�� �± �Z�g�Z�w�j�h�[�g�u�c���i�h�j�h�] 
�:�N�D���± �Z�d�l�b�\�g�u�_���n�h�j�f�u���d�b�k�e�h�j�h�^�Z 

�:�Q�L�<���± �Z�d�l�b�\�b�j�h�\�Z�g�g�h�_���q�Z�k�l�b�q�g�h�_���l�j�h�f�[�h�i�e�Z�k�l�b�g�h�\�h�_���\�j�_�f�y�� 

�;�:�;���± �[�_�l�Z���Z�^�j�_�g�h�[�e�h�d�Z�l�h�j 

�=�D�F�I��- �]�b�i�_�j�l�j�h�n�b�q�_�k�d�Z�y���d�Z�j�^�b�h�f�b�h�i�Z�l�b�y 

�=�j�����:�h���± �]�j�m�^�g�Z�y���Z�h�j�l�Z 

�>�:�>���± �^�b�Z�k�l�h�e�b�q�_�k�d�h�_���Z�j�l�_�j�b�Z�e�v�g�h�_���^�Z�\�e�_�g�b�_�� 

�>�D�F�I��- �^�b�e�Z�l�Z�p�b�h�g�g�Z�y���d�Z�j�^�b�h�f�b�h�i�Z�l�b�y  

�>�E�:���± �^�Z�\�e�_�g�b�_���\���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b 

�b�:�I�N��- �b�g�]�b�[�b�l�h�j�u���Z�g�]�b�h�l�_�g�a�b�g�i�j�_�\�j�Z�s�Z�x�s�_�]�h���n�_�j�f�_�g�l�Z�� 

�B�;�K���± �b�r�_�f�b�q�_�k�d�Z�y���[�h�e�_�a�g�v���k�_�j�^�p�Z 

�B�<�E��- �b�k�d�m�k�k�l�\�_�g�g�Z�y���\�_�g�l�b�e�y�p�b�y���e�_�]�d�b�o 

�B�D���± �b�k�d�m�k�k�l�\�_�g�g�h�_���d�j�h�\�h�h�[�j�Z�s�_�g�b�_ 
�B�D�F�I��- �b�r�_�f�b�q�_�k�d�Z�y���d�Z�j�^�b�h�f�b�h�i�Z�l�b�y 
�B�E��- �b�g�l�_�j�e�_�c�d�b�g 

�B�F���± �b�g�n�Z�j�d�l���f�b�h�d�Z�j�^�Z 

�B�F�L��- �b�g�^�_�d�k���f�Z�k�k�u���l�_�e�Z 

�D�:���± �d�h�j�h�g�Z�j�g�Z�y���Z�j�l�_�j�b�y 
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�J�;�K��- �j�_�\�f�Z�l�b�q�_�k�d�Z�y���[�h�e�_�a�g�v���k�_�j�^�p�Z 

�J�>���± �j�_�g�Z�e�v�g�Z�y���^�_�g�_�j�\�Z�p�b�y 
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�K�:�>���± �k�b�k�l�h�e�b�q�_�k�d�h�_���Z�j�l�_�j�b�Z�e�v�g�h�_���^�Z�\�e�_�g�b�_ 
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�K�F�B��- �k�d�_�e�_�l�g�h-�f�u�r�_�q�g�u�c���b�g�^�_�d�k  

�K�G��- �k�_�j�^�_�q�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�� 
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�O�B�G�D��- �o�j�h�g�b�q�_�k�d�Z�y���b�r�_�f�b�y���g�b�`�g�b�o���d�h�g�_�q�g�h�k�l�_�c 

�O�D�K��- �o�j�h�g�b�q�_�k�d�b�c���d�h�j�h�g�Z�j�g�u�c���k�b�g�^�j�h�f 

�O�H�;�E��- �o�j�h�g�b�q�_�k�d�Z�y���h�[�k�l�j�m�d�l�b�\�g�Z�y���[�h�e�_�a�g�v���e�_�]�d�b�o 

�O�K�G���± �o�j�h�g�b�q�_�k�d�Z�y���k�_�j�^�_�q�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v 

�Q�D�<���± �q�j�_�k�d�h�`�g�h�_���d�h�j�h�g�Z�j�g�h�_���\�f�_�r�Z�l�_�e�v�k�l�\�h 

�Q�K�K���± �q�Z�k�l�h�l�Z���k�_�j�^�_�q�g�u�o���k�h�d�j�Z�s�_�g�b�c 
�W�D�=��- �w�e�_�d�l�j�h�d�Z�j�^�b�h�]�j�Z�n�b�y  

�W�F�K���± �w�e�_�d�l�j�h�f�b�h�k�l�b�f�m�e�y�p�b�y 
�W�O�H�D�=��-�w�o�h�d�Z�j�^�b�h�]�j�Z�n�b�y 

�W�W�=��- �w�e�_�d�l�j�h�w�g�p�_�n�Z�e�h�]�j�Z�n�b�y 
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�H�I�J�?�>�?�E�?�G�B�Y 
�<�� �g�Z�k�l�h�y�s�_�f�� �h�l�q�_�l�_�� �h�� �G�B�J�� �i�j�b�f�_�g�y�x�l�� �k�e�_�^�m�x�s�b�_ �l�_�j�f�b�g�u�� �k�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�b��

�h�i�j�_�^�_�e�_�g�b�y�f�b�� 
�D�Z�j�^�b�h�j�_�Z�[�b�e�b�l�Z�p�b�y���± �d�h�f�i�e�_�d�k�� �f�_�j�h�i�j�b�y�l�b�c���� �h�[�_�k�i�_�q�b�\�Z�x�s�b�o�� �g�Z�b�e�m�q�r�_�_��

�n�b�a�b�q�_�k�d�h�_�� �b�� �i�k�b�o�b�q�_�k�d�h�_�� �k�h�k�l�h�y�g�b�_�� �b�� �i�h�a�\�h�e�y�x�s�b�o�� �[�h�e�v�g�u�f�� �k�� �o�j�h�g�b�q�_�k�d�b�f�b���b�e�b��
�i�_�j�_�g�_�k�_�g�g�u�f�b���h�k�l�j�u�f�b���K�K�A���k�h�o�j�Z�g�b�l�v���b�e�b���\�h�k�k�l�Z�g�h�\�b�l�v���k�\�h�c���k�h�p�b�Z�e�v�g�u�c���k�l�Z�l�m�k���b���\�_�k�l�b��
�Z�d�l�b�\�g�u�c���h�[�j�Z�a���`�b�a�g�b�� 

�D�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�v���i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�u�o���i�j�_�i�Z�j�Z�l�h�\ �± �d�e�b�g�b�q�_�k�d�b�_���i�j�h�y�\�e�_�g�b�y���k�h��
�k�l�h�j�h�g�u�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c�� �k�b�k�l�_�f�u�� �g�Z�� �n�h�g�_�� �i�j�b�_�f�Z�� �i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�u�o�� �i�j�_�i�Z�j�Z�l�h�\��
���j�Z�a�\�b�l�b�_�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �^�b�k�n�m�g�d�p�b�b�� �b�� �k�_�j�^�_�q�g�h�c�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b���� �g�Z�j�m�r�_�g�b�y�� �j�b�l�f�Z��
�k�_�j�^�p�Z���� �b�r�_�f�b�q�_�k�d�Z�y�� �[�h�e�_�a�g�v�� �k�_�j�^�p�Z�� �b�� �b�r�_�f�b�y�� �f�b�h�d�Z�j�^�Z���� �f�b�h�d�Z�j�^�b�l���� �Z�f�b�e�h�b�^�h�a����
�a�Z�[�h�e�_�\�Z�g�b�_���i�_�j�b�d�Z�j�^�Z�����a�Z�[�h�e�_�\�Z�g�b�y���i�_�j�b�n�_�j�b�q�_�k�d�b�o���k�h�k�m�^�h�\���b���k�h�k�m�^�b�k�l�Z�y���^�b�k�n�m�g�d�p�b�y) 

�D�h�]�g�b�l�b�\�g�Z�y���j�_�Z�[�b�e�b�l�Z�p�b�y �± �w�l�h���f�_�j�h�i�j�b�y�l�b�c�����g�Z�i�j�Z�\�e�_�g�g�u�o���g�Z���\�h�k�k�l�Z�g�h�\�e�_�g�b�_��
�d�h�]�g�b�l�b�\�g�u�o���n�m�g�d�p�b�c���m���i�Z�p�b�_�g�l�h�\���k���i�h�\�j�_�`�^�_�g�b�y�f�b���]�h�e�h�\�g�h�]�h���f�h�a�]�Z�� 

�D�h�j�h�g�Z�j�g�h�_�� �r�m�g�l�b�j�h�\�Z�g�b�_���± �h�i�_�j�Z�p�b�y���� �i�h�a�\�h�e�y�x�s�Z�y�� �\�h�k�k�l�Z�g�h�\�b�l�v�� �d�j�h�\�h�l�h�d�� �\��
�Z�j�l�_�j�b�y�o���k�_�j�^�p�Z���i�m�l�_�f���h�[�o�h�^�Z���f�_�k�l�Z���k�l�_�g�h�a�Z���d�h�j�h�g�Z�j�g�h�]�h���k�h�k�m�^�Z���k���i�h�f�h�s�v�x���r�m�g�l�h�\�� 

�I�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�Z�y�� �d�h�]�g�b�l�b�\�g�Z�y�� �^�b�k�n�m�g�d�p�b�y�� �± �w�l�h�� �d�h�]�g�b�l�b�\�g�h�_�� �j�Z�k�k�l�j�h�c�k�l�\�h����
�j�Z�a�\�b�\�Z�x�s�_�_�k�y�� �\�� �j�Z�g�g�b�c�� �b�� �k�h�o�j�Z�g�y�x�s�_�_�k�y�� �\�� �i�h�a�^�g�b�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �i�_�j�b�h�^�u��
�d�e�b�g�b�q�_�k�d�b�� �i�j�h�y�\�e�y�x�s�_�_�k�y�� �\�� �\�b�^�_�� �g�Z�j�m�r�_�g�b�c�� �i�Z�f�y�l�b���� �l�j�m�^�g�h�k�l�b�� �k�h�k�j�_�^�h�l�h�q�_�g�b�y��
���d�h�g�p�_�g�l�j�Z�p�b�b���� �\�g�b�f�Z�g�b�y�� �b�� �g�Z�j�m�r�_�g�b�c�� �^�j�m�]�b�o�� �\�u�k�r�b�o�� �d�h�j�d�h�\�u�o�� �n�m�g�d�p�b�c�����f�u�r�e�_�g�b�y����
�j�_�q�b���b���l���i���������i�h�^�l�\�_�j�`�^�_�g�g�h�_���^�Z�g�g�u�f�b���g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h���l�_�k�l�b�j�h�\�Z�g�b�y�� 

�I�j�_�Z�k�l�_�g�b�y - �k�h�k�l�h�y�g�b�_�����i�j�_�^�r�_�k�l�\�m�x�s�_�_���j�Z�a�\�b�l�b�x���k�b�g�^�j�h�f�Z���k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b����
�o�Z�j�Z�d�l�_�j�b�a�m�x�s�_�_�k�y���g�Z�e�b�q�b�_�f���h�l�^�_�e�v�g�u�o���_�_���i�j�b�a�g�Z�d�h�\�����d�h�e�b�q�_�k�l�\�_�g�g�h���g�_�^�h�k�l�Z�l�h�q�g�u�o���^�e�y��
�i�h�k�l�Z�g�h�\�d�b���^�b�Z�]�g�h�a�Z���k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b�� 

�J�_�g�Z�e�v�g�Z�y�� �^�_�g�_�j�\�Z�p�b�y - �f�b�g�b�b�g�\�Z�a�b�\�g�Z�y�� �j�_�g�l�]�_�g�w�g�^�h�\�Z�k�d�m�e�y�j�g�Z�y�� �i�j�h�p�_�^�m�j�Z����
�g�Z�i�j�Z�\�e�_�g�g�Z�y�� �g�Z�� �k�g�b�`�_�g�b�_�� �Z�d�l�b�\�g�h�k�l�b�� �k�b�f�i�Z�l�b�q�_�k�d�h�c�� �g�_�j�\�g�h�c�� �k�b�k�l�_�f�u�� �i�h�k�j�_�^�k�l�\�h�f��
�j�Z�^�b�h�q�Z�k�l�h�l�g�h�]�h���\�h�a�^�_�c-�k�l�\�b�y���e�h�d�Z�e�v�g�h���g�Z���k�b�f�i�Z�l�b�q�_�k�d�b�_���g�_�j�\�u �i�h�q�_�q�g�u�o �Z�j�l�_�j�b�c. 

�K�l�Z�j�q�_�k�d�Z�y�� �Z�k�l�_�g�b�y �± �f�g�h�]�h�n�Z�d�l�h�j�g�u�c�� �f�_�^�b�p�b�g�k�d�b�c�� �k�b�g�^�j�h�f����
�o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�c�k�y�� �k�g�b�`�_�g�b�_�f�� �k�b�e�u���� �\�u�g�h�k�e�b�\�h�k�l�b�� �b�� �n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h��
�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���� �q�l�h�� �i�j�b�\�h�^�b�l�� �d�� �i�h�l�_�j�_�� �j�_�a�_�j�\�g�u�o�� �n�m�g�d�p�b�c�� �h�j�]�Z�g�b�a�f�Z�� �q�_�e�h�\�_�d�Z�� �i�j�b��
�\�h�a�^�_�c�k�l�\�b�b�� �i�Z�l�h�e�h�]�b�q�_�k�d�b�o�� �Z�]�_�g�l�h�\�� �b�� �k�i�h�k�h�[�k�l�\�m�_�l�� �j�Z�a�\�b�l�b�x�� �a�Z�\�b�k�b�f�h�k�l�b�� �q�_�e�h�\�_�d�Z�� �h�l��
�i�h�k�l�h�j�h�g�g�_�c���i�h�f�h�s�b�� 

�L�j�h�f�[�h�w�f�[�h�e�b�y�� �e�_�]�h�q�g�h�c�� �Z�j�l�_�j�b�b �± �h�k�l�j�Z�y�� �h�d�d�e�x�a�b�y�� �l�j�h�f�[�h�w�f�[�h�e�h�f�� �\�_�l�\�_�c��
�e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b�����k�h�i�j�h�\�h�`�^�Z�x�s�Z�y�k�y���h�k�l�j�h�c���i�j�Z�\�h�`�_�e�m�^�h�q�d�h�\�h�c���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�x�� 

�L�j�h�f�[�h�^�b�g�Z�f�b�d�Z �± �]�e�h�[�Z�e�v�g�u�c�� �l�_�k�l�� �k�\�_�j�l�u�\�Z�x�s�_�c�� �k�b�k�l�_�f�u�� �d�j�h�\�b����
�i�j�_�^�g�Z�a�g�Z�q�_�g�g�u�c�� �^�e�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �L�Q�� �Y�L�W�U�R�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h-�\�j�_�f�_�g�g�h�c�� �^�b�g�Z�f�b�d�b��
�k�\�_�j�l�u�\�Z�g�b�y�� �d�j�h�\�b���� �b�g�b�p�b�b�j�h�\�Z�g�g�h�c�� �e�h�d�Z�e�b�a�h�\�Z�g�g�u�f�� �Z�d�l�b�\�Z�l�h�j�h�f�� �k�\�_�j�l�u�\�Z�g�b�y�� �\��
�m�k�e�h�\�b�y�o�����[�e�b�a�d�b�o���d���m�k�e�h�\�b�y�f���k�\�_�j�l�u�\�Z�g�b�y���d�j�h�\�b���L�Q���Y�L�Y�R�� 

�O�b�j�m�j�]�b�q�_�k�d�Z�y���d�h�j�j�_�d�p�b�y���i�j�b�h�[�j�_�l�_�g�g�h�]�h���i�h�j�h�d�Z���d�e�Z�i�Z�g�h�\���k�_�j�^�p�Z���± �h�i�_�j�Z�p�b�y����
�i�h�a�\�h�e�y�x�s�Z�y�� �\�h�k�k�l�Z�g�h�\�b�l�v�� �n�b�a�b�h�e�h�]�b�q�_�k�d�b�� �b�� �Z�g�Z�l�h�f�b�q�_�k�d�b�� �d�h�j�j�_�d�l�g�m�x�� �n�m�g�d�p�b�x��
�f�b�l�j�Z�e�v�g�h�]�h�����Z�h�j�l�Z�e�v�g�h�]�h�����l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h���d�e�Z�i�Z�g�h�\���k�_�j�^�p�Z�����b���d�e�Z�i�Z�g�Z���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b����
�k�� �i�h�f�h�s�v�x�� �i�j�h�\�_�^�_�g�b�y�� �i�e�Z�k�l�b�d�b�� �n�b�[�j�h�a�g�h�]�h�� �d�h�e�v�p�Z�� �b�e�b�� �m�k�l�Z�g�h�\�d�b�� �[�b�h�e�h�]�b�q�_�k�d�h�]�h�� �b�e�b��
�f�_�o�Z�g�b�q�_�k�d�h�]�h���i�j�h�l�_�a�Z�� 
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���� �i�h�e�b�f�h�j�n�g�u�o�� �k�Z�c�l�h�\�� �]�_�g�h�\�� �[�b�h�l�j�Z�g�k�n�h�j�f�Z�p�b�b�� �d�k�_�g�h�[�b�h�l�b�d�h�\: CYP1A1 

rs1048943, CYP1A2 rs�������������� �b��rs35694136, GST�J�� rs1871042, rs1793068, rs���������� �b��

rs6591256; 

������ �i�h�e�b�f�h�j�n�g�u�o�� �k�Z�c�l�h�\�� �]�_�g�h�\�� �j�_�i�Z�j�Z�p�b�b�� �>�G�D�� ATM rs1801516, CHEK2 

rs17879961, XRCC1 rs25489, rs�������������b��rs1799782, XRCC4 rs�����������������b��rs2075685, LIG4 

rs���������������� �b��rs1805388, PARP1 rs1136410, ERCC2 rs13181, ERCC5 rs17655, XPC 

rs2228001   
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�J�?�N�?�J�:�L 

�H�l�q�_�l��124 �k�������������l�Z�[�e��������8 �j�b�k��������52 �b�k�l�h�q�g�b�d�Z. 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�Z�y�� �l�_�j�Z�i�b�y���� �Z�g�l�j�Z�p�b�d�e�b�g�u���� �Z�l�_�j�h�k�d�e�_�j�h�a�� �]�_�g�u��

�j�_�i�Z�j�Z�p�b�b���>�G�D���� �^�\�h�c�g�u�_���a�Z�^�Z�q�b���� �^�b�Z�k�l�h�e�b�q�_�k�d�Z�y���n�m�g�d�p�b�y���� �b�r�_�f�b�q�_�k�d�Z�y���[�h�e�_�a�g�v���k�_�j�^�p�Z����

�d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�v���� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�h���� �d�h�]�g�b�l�b�\�g�Z�y�� �j�_�Z�[�b�e�b�l�Z�p�b�y����

�d�h�j�h�g�Z�j�g�h�_���r�m�g�l�b�j�h�\�Z�g�b�_�����i�j�_�^�h�i�_�j�Z�p�b�h�g�g�Z�y���i�h�^�]�h�l�h�\�d�Z�����g�Z�j�m�r�_�g�b�y���m�]�e�_�\�h�^�g�h�]�h���h�[�f�_�g�Z����

�i�h�\�j�_�`�^�_�g�b�_�� �>�G�D���� �i�j�Z�\�u�c�� �`�_�e�m�^�h�q�_�d�� �j�_�Z�[�b�e�b�l�Z�p�b�y���� �j�_�g�Z�e�v�g�Z�y�� �^�_�g�_�j�\�Z�p�b�y���� �k�Z�o�Z�j�g�u�c��

�^�b�Z�[�_�l���� �k�b�g�^�j�h�f�� �k�l�Z�j�q�_�k�d�h�c�� �Z�k�l�_�g�b�b���� �k�b�k�l�h�e�b�q�_�k�d�Z�y�� �n�m�g�d�p�b�y�� �l�j�Z�g�k�i�e�Z�g�l�Z�p�b�y�� �k�_�j�^�p�Z����

�l�j�h�f�[�h�^�b�g�Z�f�b�d�Z���� �l�j�h�f�[�h�w�f�[�h�e�b�y�� �e�_�]�h�q�g�h�c�� �Z�j�l�_�j�b�b���� �m�i�j�Z�\�e�_�g�b�_�� �j�b�k�d�Z�f�b�� �n�b�a�b�q�_�k�d�b�_��

�l�j�_�g�b�j�h�\�d�b���� �o�b�f�b�h�l�_�j�Z�i�b�y���� �o�b�j�m�j�]�b�q�_�k�d�Z�y�� �d�h�j�j�_�d�p�b�y �i�j�b�h�[�j�_�l�_�g�g�u�o�� �i�h�j�h�d�h�\�� �d�e�Z�i�Z�g�h�\��

�k�_�j�^�p�Z�����q�j�_�k�d�h�`�g�h�_���d�h�j�h�g�Z�j�g�h�_���\�f�_�r�Z�l�_�e�v�k�l�\�h�� �w�e�_�d�l�j�h�k�l�b�f�m�e�y�p�b�y���k�d�_�e�_�l�g�u�o���f�u�r�p�� 

�P�_�e�v���j�Z�[�h�l�u�� 

1. �H�p�_�g�b�l�v�� �\�e�b�y�g�b�_�� �h�i�l�b�f�b�a�Z�p�b�b�� �f�_�^�b�d�Z�f�_�g�l�h�a�g�h�c�� �l�_�j�Z�i�b�b�� �\�� �i�_�j�b�h�^�_�� �i�h�^�]�h�l�h�\�d�b��

�i�Z�p�b�_�g�l�h�\���d���i�e�Z�g�h�\�h�f�m���Q�D�<���\���h�l�g�h�r�_�g�b�b���k�g�b�`�_�g�b�y���j�b�k�d�Z���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o���k�h�[�u�l�b�c����

�k�i�h�k�h�[�k�l�\�m�x�s�b�o�� �m�\�_�e�b�q�_�g�b�x�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �`�b�a�g�b�� �b�� �k�g�b�`�_�g�b�x�� �b�g�\�Z�e�b�^�b�a�Z�p�b�b�� �i�h��

�k�j�Z�\�g�_�g�b�x���k���i�j�b�f�_�g�_�g�b�_�f���l�h�e�v�d�h���k�l�Z�g�^�Z�j�l�g�h�c���l�_�j�Z�i�b�b�� 

2. �B�a�m�q�b�l�v���k�h�k�l�h�y�g�b�_���d�h�Z�]�m�e�y�p�b�h�g�g�h�]�h���i�h�l�_�g�p�b�Z�e�Z���d�j�h�\�b���j�Z�a�e�b�q�g�u�f�b���e�Z�[�h�j�Z�l�h�j�g�u�f�b��

�f�_�l�h�^�Z�f�b�� �m�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �i�_�j�_�g�_�k�_�g�g�h�c�� �l�j�h�f�[�h�w�f�[�h�e�b�b�� �e�_�]�h�q�g�h�c�� �Z�j�l�_�j�b�b��

�i�j�b�\�_�j�`�_�g�g�u�o���d���^�e�b�l�_�e�v�g�h�c���Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c���l�_�j�Z�i�b�b�� 

3. �H�p�_�g�b�l�v�� �\�d�e�Z�^�� �i�h�e�b�f�h�j�n�b�a�f�Z�� �]�_�g�h�\�� �k�b�k�l�_�f�u�� �j�_�i�Z�j�Z�p�b�b�� �^�\�h�c�g�u�o�� �j�Z�a�j�u�\�h�\�� �>�G�D��

(DNA double-strandb�U�H�D�N�V�U�H�S�D�L�U���� �\�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �i�h�\�j�_�`�^�_�g�b�c�� �i�j�b��

�l�_�j�Z�i�b�b���Z�g�l�j�Z�p�_�d�e�b�g�Z�f�b���j�Z�d�Z���f�h�e�h�q�g�h�c���`�_�e�_�a�u�����h�k�e�h�`�g�_�g�g�h�c���d�Z�j�^�b�h�f�b�h�i�Z�l�b�_�c 

4. �H�p�_�g�b�l�v �[�_�a�h�i�Z�k�g�h�k�l�b�� �b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �W�F�K�� �m�� �i�Z�p�b�_�g�l�h�\���� �h�`�b�^�Z�x�s�b�o��

�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�h �b�� �k�� �l�_�j�f�b�g�Z�e�v�g�h�c�� �O�K�G���� �g�Z�o�h�^�y�s�b�o�k�y�� �\�� �e�b�k�l�_��

�h�`�b�^�Z�g�b�y���l�j�Z�g�k�i�e�Z�g�l�Z�p�b�b���k�_�j�^�p�Z�� 

5. �H�p�_�g�b�l�v�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�_�� �b�� �h�l�^�Z�e�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �j�_�g�Z�e�v�g�h�c�� �^�_�g�_�j�\�Z�p�b�b�� �b�� �b�o��

�k�\�y�a�b���k���w�n�n�_�d�l�h�f���Z�j�l�_�j�b�Z�e�v�g�h�]�h���^�Z�\�e�_�g�b�y �\���h�l�\�_�l���g�Z���k�l�b�f�m�e�y�p�b�x���i�h�q�_�q�g�u�o���g�_�j�\�h�\. 

6. �H�p�_�g�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �l�j�_�g�b�g�]�Z�� �i�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�x�� �d�h�]�g�b�l�b�\�g�u�o�� �n�m�g�d�p�b�c�� �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �d�h�f�i�v�x�l�_�j�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q�� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_�� �d�h�j�h�g�Z�j�g�h�]�h�� �r�m�g�l�b�j�h�\�Z�g�b�y�� ���D�R������ �\�u�i�h�e�g�_�g�g�h�]�h�� �\�� �m�k�e�h�\�b�y�o�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h��

�d�j�h�\�h�h�[�j�Z�s�_�g�b�y�����B�D���� 

7. �J�Z�a�j�Z�[�h�l�Z�l�v���i�j�h�]�j�Z�f�f�m���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b���k���\�d�e�x�q�_�g�b�_�f���n�b�a�b�q�_�k�d�b�o���l�j�_�g�b�j�h�\�h�d���m��

�i�Z�p�b�_�g�l�h�\���k���k�b�g�^�j�h�f�h�f���k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b���i�h�k�e�_���d�h�j�h�g�Z�j�g�h�]�h���r�m�g�l�b�j�h�\�Z�g�b�y���� 
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8. �J�Z�a�j�Z�[�h�l�Z�l�v �i�j�h�]�j�Z�f�f�m �j�Z�g�g�_�c�� �n�b�a�b�q�_�k�d�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_��

�o�b�j�m�j�]�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b�� �I�I�K�� �g�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�f�� �w�l�Z�i�_�� �k�� �h�p�_�g�d�h�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b���b��

�[�_�a�h�i�Z�k�g�h�k�l�b���^�Z�g�g�h�c���f�_�l�h�^�b�d�b�� 

�F�_�l�h�^�h�e�h�]�b�y���i�j�h�\�_�^�_�g�b�y���j�Z�[�h�l�u�� 

�<�� �i�j�h�k�i�_�d�l�b�\�g�h�_�� �g�Z�[�e�x�^�Z�l�_�e�v�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �i�j�_�^�i�h�e�Z�]�Z�_�l�k�y�� �h�l�h�[�j�Z�l�v�� ������

�i�Z�p�b�_�g�l�h�\���k���k�Z�o�Z�j�g�u�f���^�b�Z�[�_�l�h�f�������l�b�i�Z�����i�h�k�l�m�i�b�\�r�b�o���\���d�e�b�g�b�d�m���^�e�y���\�u�i�h�e�g�_�g�b�y���i�e�Z�g�h�\�h�]�h��

�q�j�_�k�d�h�`�g�h�]�h�� �d�h�j�h�g�Z�j�g�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �<�u�i�h�e�g�_�g�Z�� �h�p�_�g�d�Z�� �d�h�g�l�j�h�e�y�� �f�h�^�b�n�b�p�b�j�m�_�f�u�o��

�n�Z�d�l�h�j�h�\���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�]�h���j�b�k�d�Z�����]�e�b�d�_�f�b�b�����Z�j�l�_�j�b�Z�e�v�g�h�]�h���^�Z�\�e�_�g�b�y�����m�j�h�\�g�y���h�[�s�_�]�h��

�o�h�e�_�k�l�_�j�b�g�Z�����j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b���d�m�j�_�g�b�y���b���b�a�[�u�l�h�q�g�h�c���f�Z�k�k�u���l�_�e�Z�� 

�<�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�d�e�x�q�_�g�h�� ������ �i�Z�p�b�_�g�l�Z �k�� �L�W�E�:���� �d�h�l�h�j�u�f�� �i�h�d�Z�a�Z�g�Z�� �i�j�h�^�e�_�g�g�Z�y��

�l�_�j�Z�i�b�y���Z�g�l�b�d�h�Z�]�m�e�y�g�l�Z�f�b���b���i�j�h�r�e�b���������f�_�k�y�q�g�u�c���i�_�j�b�h�^���g�Z�[�e�x�^�_�g�b�y�����i�j�h�^�h�e�`�Z�y���i�j�b�_�f��

�Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\���� �F�Z�l�_�j�b�Z�e�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �y�\�e�y�e�Z�k�v�� �\�_�g�h�a�g�Z�y�� �d�j�h�\�v����

�a�Z�[�j�Z�g�g�Z�y���b�a���d�m�[�b�l�Z�e�v�g�h�c���\�_�g�u���k���i�h�f�h�s�v�x���b�a�h�e�b�j�h�\�Z�g�g�h�c���\�Z�d�m�w�l-�k�b�k�l�_�f�u���\���m�l�j�_�g�g�b�_���q�Z�k�u��

�^�h���i�j�b�_�f�Z���i�b�s�b���b���e�_�d�Z�j�k�l�\�_�g�g�u�o���i�j�_�i�Z�j�Z�l�h�\���� 

�<�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�d�e�x�q�_�g�h�� �������� �[�h�e�v�g�u�o�� �k�� �\�_�j�b�n�b�p�b�j�h�\�Z�g�g�u�f�� �h�g�d�h�e�h�]�b�q�_�k�d�b�f��

�^�b�Z�]�g�h�a�h�f�����i�h�^�\�_�j�]�g�m�l�u�o���e�_�q�_�g�b�x���Z�g�l�j�Z�p�b�d�e�b�g�Z�f�b�����<���d�Z�q�_�k�l�\�_���[�b�h�e�h�]�b�q�_�k�d�h�]�h���f�Z�l�_�j�b�Z�e�Z��

�b�k�i�h�e�v�a�m�_�l�k�y�� �d�j�h�\�v���� �k�h�[�j�Z�g�g�Z�y�� �\�� �\�Z�d�m�l�_�c�g�_�j�u���� �<�u�^�_�e�_�g�b�_�� �>�G�D�� �i�j�h�b�a�\�h�^�b�l�k�y�� �f�_�l�h�^�h�f��

�n�_�g�h�e-�o�e�h�j�h�n�h�j�f�g�h�c���w�d�k�l�j�Z�d�p�b�b���i�h���k�l�Z�g�^�Z�j�l�g�h�f�m���i�j�h�l�h�d�h�e�m�����F�h�e�_�d�m�e�y�j�g�h-�]�_�g�_�l�b�q�_�k�d�h�_��

�l�_�k�l�b�j�h�\�Z�g�b�_�� �i�j�h�\�h�^�b�l�k�y�� �i�h�� ������ �i�h�e�b�f�h�j�n�g�u�f�� �k�Z�c�l�Z�f�� �]�_�g�h�\�� �j�_�i�Z�j�Z�p�b�b�� �>�G�D���� �F�m�l�Z�p�b�y-1 

�]�_�g�Z�� �Z�l�Z�d�k�b�b-�l�_�e�_�Z�g�]�b�w�d�l�Z�a�b�b�� ���$�7�0������ �U�V������������������ �&�+�(�.������ �U�V���������������� �;�5�&�&���� �� �U�V����������������

�;�5�&�&������ �f�m�l�Z�p�b�y�� �\�� �]�_�g�_�� �i�h�e�b���:�>�N-�j�b�[�h�a�b�e���i�h�e�b�f�_�j�Z�a�u�� ���U�V��������410);  rs1799782 XRCC1; 

�U�V�������������;�5�&�&���������U�V�������������;�5�&�&�������U�V�������������(�5�&�&�������;�3�'�����U�V�������������(�5�&�&�������O�J�*�������U�V����������������

LIG4; rs2228001 XPC; rs1805389 LIG4.  

�< �b�k�k�e�_�^�h�\�Z�g�b�_ �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�d�e�x�q�_�g�u�� ������ �i�Z�p�b�_�g�l�h�\���� �h�`�b�^�Z�x�s�b�o���i�j�h�\�_�^�_�g�b�y��

�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �\�� �i�e�Z�g�h�\�h�f�� �i�h�j�y�^�d�_���� �<�k�_�� �i�Z�p�b�_�g�l�u��

�j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�u���g�Z���^�\�_���]�j�m�i�i�u�����h�k�g�h�\�g�m�x����n=40) �± �k���i�j�b�f�_�g�_�g�b�_�f���W�F�K�����b���d�h�g�l�j�h�e�v�g�m�x 

���Q� ���������� �i�j�h�o�h�^�b�\�r�m�x�� �k�l�Z�g�^�Z�j�l�g�m�x�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�m�x�� �i�h�^�]�h�l�h�\�d�m���� �<�� �d�Z�q�_�k�l�\�_�� �k�i�h�k�h�[�Z��

�d�h�g�l�j�h�e�y���b�k�i�h�e�v�a�h�\�Z�e�Z�k�v���^�b�g�Z�f�h�f�_�l�j�b�y���f�u�r�p���d�h�g�_�q�g�h�k�l�_�c�����d�b�k�l�_�\�Z�y���^�b�g�Z�f�h�f�_�l�j�b�y�����l�_�k�l��

�r�_�k�l�b�f�b�g�m�l�g�h�c���o�h�^�v�[�u�����L�R�O�������>�e�y���W�F�K���i�j�b�f�_�g�y�e�b���Z�i�i�Z�j�Z�l���©�%�H�X�U�H�U���(�0�����ª�����%�H�X�U�H�U���*�P�E�+����

�=�_�j�f�Z�g�b�y���� �k�� �q�_�l�u�j�v�f�y�� �d�Z�g�Z�e�Z�f�b�� �i�h�^�Z�q�b�� �b�� �\�h�a�f�h�`�g�h�k�l�v�x�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�c�� �g�Z�k�l�j�h�c�d�b��

�i�Z�j�Z�f�_�l�j�h�\���b���k�b�e�u���b�f�i�m�e�v�k�Z���^�e�y���d�Z�`�^�h�]�h���b�a���d�Z�g�Z�e�h�\���\���h�l�^�_�e�v�g�h�k�l�b���� 

�<�d�e�x�q�_�g�u���������i�Z�p�b�_�g�l�h�\�����������f�m�`�q�b�g���b�������`�_�g�s�b�g�u�������\�h�a�j�Z�k�l�g�h�f���^�b�Z�i�Z�a�h�g�_���h�l��������

�^�h���������e�_�l�����f�_�^�b�Z�g�Z���������e�_�l�Z�������g�Z�o�h�^�y�s�b�o�k�y���\���e�b�k�l�_ �h�`�b�^�Z�g�b�y���l�j�Z�g�k�i�e�Z�g�l�Z�p�b�b���k�_�j�^�p�Z���G�B�B��

�D�I�K�K�A���� �<�k�_�f�� �i�Z�p�b�_�g�l�Z�f�� �i�j�h�\�h�^�b�e�h�k�v�� �b�a�f�_�j�_�g�b�_�� �k�b�e�u�� �f�u�r�p�� �i�j�b�� �i�h�f�h�s�b�� �^�b�g�Z�f�h�f�_�l�j�Z��
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Lafayette Manual Muscle Test System �f�h�^�_�e�v�� ������������ ��Lafayette���� �K�R�:������ �i�h�\�h�^�b�e�k�y�� �l�_�k�l��

�r�_�k�l�b�f�b�g�m�l�g�h�c���o�h�^�v�[�u�����L�R�O��.  

�<�k�_�]�h�� �\�� �Z�g�Z�e�b�a�� �[�u�e�h�� �\�d�e�x�q�_�g�h�� ������ �[�h�e�v�g�u�o���� �d�h�l�h�j�u�_�� �k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b�� �d�j�b�l�_�j�b�y�f��

�j�_�a�b�k�l�_�g�l�g�h�c�� �Z�j�l�_�j�b�Z�e�v�g�h�c�� �]�b�i�_�j�l�h�g�b�b�� ���:�=������ �B�a�� �g�b�o�� ������ �i�Z�p�b�_�g�l�h�\�� �\�u�[�u�e�h�� �i�h�� �i�j�b�q�b�g�_��

�h�l�k�m�l�k�l�\�b�y�� �m�k�l�h�c�q�b�\�h�]�h�� �k�b�g�m�k�h�\�h�]�h�� �j�b�l�f�Z���� �g�_�i�_�j�_�g�h�k�b�f�h�k�l�b�� �d�h�g�l�j�Z�k�l�g�h�]�h�� �\�_�s�_�k�l�\�Z�� �b�e�b��

�g�_�i�h�^�o�h�^�y�s�_�c�� �^�e�y�� �J�>�� �Z�g�Z�l�h�f�b�b�� �i�h�q�_�q�g�u�o�� �Z�j�l�_�j�b�c���� �H�k�l�Z�\�r�b�_�k�y�� ������ �i�Z�p�b�_�g�l�Z�� �[�u�e�b��

�j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�u�� �\�� �k�h�h�l�g�h�r�_�g�b�b�� �������� �d�� �\�u�i�h�e�g�_�g�b�x�� �j�_�g�Z�e�v�g�h�c�� �^�_�g�_�j�\�Z�p�b�b�� ���J�>) �b�e�b��

�i�j�h�^�h�e�`�_�g�b�x�� �d�h�g�k�_�j�\�Z�l�b�\�g�h�c�� �l�_�j�Z�i�b�b�� �=�j�m�i�i�m�� �J�>�� �k�h�k�l�Z�\�b�e�b�� ������ �i�Z�p�b�_�g�l�Z���� �D�h�l�h�j�u�f�� �\��

�a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h�� �\�Z�j�b�Z�g�l�Z�� �b�� �l�_�o�g�b�q�_�k�d�b�o�� �\�h�a�f�h�`�g�h�k�l�_�c�� �\�u�i�h�e�g�y�e�Z�k�v�� �[�b- 

�b�e�b���f�h�g�h�i�h�e�y�j�g�Z�y���J�>�� 

�H�[�k�e�_�^�h�\�Z�g�h���������i�Z�p�b�_�g�l�Z�����i�h�^�\�_�j�]�g�m�l�u�o���b�a�h�e�b�j�h�\�Z�g�g�h�f�m���D�R�� �\���\�h�a�j�Z�k�l�_���������>��������

�����@�� �e�_�l���� �F�_�l�h�^�h�f�� �i�j�h�k�l�h�c�� �j�Z�g�^�h�f�b�a�Z�p�b�b�� �k�n�h�j�f�b�j�h�\�Z�g�u�� �^�\�_�� �]�j�m�i�i�u���� �]�j�m�i�i�Z���� �i�j�h�r�_�^�r�Z�y��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �d�h�]�g�b�l�b�\�g�u�c�� �l�j�_�g�b�g�]�� ��n� �������� �b�� �]�j�m�i�i�Z�� �[�_�a�� �i�j�h�\�_�^�_�g�b�y�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

(n� ���������� �I�j�b�� �i�h�k�l�m�i�e�_�g�b�b�� �\�� �k�l�Z�p�b�h�g�Z�j�� �b�� �i�_�j�_�^�� �\�u�i�b�k�d�h�c�� �\�k�_�� �i�Z�p�b�_�g�l�u�� �i�j�h�o�h�^�b�e�b��

�j�Z�k�r�b�j�_�g�g�h�_���g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�_���l�_�k�l�b�j�h�\�Z�g�b�_�����k�d�j�b�g�b�g�]�h�\�u�c���w�l�Z�i�� �± �l�_�k�l�b�j�h�\�Z�g�b�_���i�h��

�F�h�g�j�_�Z�e�v�k�d�h�c�� �r�d�Z�e�_�� �d�h�]�g�b�l�b�\�g�h�c�� �h�p�_�g�d�b�� ���F�h�K�:������ �j�Z�a�\�_�j�g�m�l�u�c�� �± �k�� �i�h�f�h�s�v�x��

�i�j�h�]�j�Z�f�f�g�h�]�h�� �i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �©�6�W�D�W�X�V�� �3�)�ª���� �� �A�Z�� ��-���� �^�g�y�� �^�h�� �i�j�h�\�_�^�_�g�b�y��

�h�i�_�j�Z�p�b�b���b���g�Z����-9-�_���k�m�l�d�b���i�h�k�e�_���D�R�� �m���\�k�_�o���i�Z�p�b�_�g�l�h�\�� �[�u�e�b���h�i�j�_�^�_�e�_�g�u���d�h�g�p�_�g�l�j�Z�p�b�b���\��

�k�u�\�h�j�h�l�d�_���d�j�h�\�b���f�Z�j�d�_�j�h�\���i�h�\�j�_�`�^�_�g�b�y���]�h�e�h�\�g�h�]�h���f�h�a�]�Z��- �g�_�c�j�h�g�k�i�_�p�b�n�b�q�_�k�d�h�c���_�g�h�e�Z�a�u��

(NSE�����b���[�_�e�d�Z S100��.  

�< �b�k�k�e�_�^�h�\�Z�g�b�_ �[�u�e�h �\�d�e�x�q�_�g�h 49 �i�Z�p�b�_�g�l�h�\ �k �b�r�_�f�b�q�_�k�d�h�c �[�h�e�_�a�g�v�x �k�_�j�^�p�Z 

���B�;�K�� �i�_�j�_�^ �d�h�j�h�g�Z�j�g�u�f �r�m�g�l�b�j�h�\�Z�g�b�_�f ���D�R�� �\ �m�k�e�h�\�b�y�o �b�k�d�m�k�k�l�\�_�g�g�h�]�h 

�d�j�h�\�h�h�[�j�Z�s�_�g�b�y ���B�D�� �i�h�k�e�_ �h�p�_�g�d�b �d�j�b�l�_�j�b�_�\ �\�d�e�x�q�_�g�b�y �b �b�k�d�e�x�q�_�g�b�y �g�Z 

�i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�f �w�l�Z�i�_�� �h�p�_�g�d�b �K�K�:�� �I�Z�p�b�_�g�l�u �[�u�e�b �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�u �g�Z �^�\�_ �]�j�m�i�i�u�� �\ 

�]�j�m�i�i�_ �j�Z�g�g�_�c �j�_�Z�[�b�e�b�l�Z�p�b�b (n=22) �\ �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f �i�_�j�b�h�^�_�� �g�Z�q�b�g�Z�y �k 7 �k�m�l�h�d �i�h�k�e�_ 

�D�R�� �\�u�i�h�e�g�y�e�b�k�v �_�`�_�^�g�_�\�g�u�_ �l�j�_�^�f�b�e-�l�j�_�g�b�j�h�\�d�b�� �i�j�_�^�k�l�Z�\�e�y�x�s�b�_ �k�h�[�h�c �o�h�^�v�[�m�� �< 

�]�j�m�i�i�_ �d�h�g�l�j�h�e�y (n=27) �j�Z�g�g�b�_ �l�j�_�^�f�b�e-�l�j�_�g�b�j�h�\�d�b �g�_ �i�j�h�\�h�^�b�e�b�k�v�� �< �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f 

�i�_�j�b�h�^�_ �\�k�_�f �i�Z�p�b�_�g�l�Z�f �\�u�i�h�e�g�y�e�k�y �d�Z�j�^�b�h�i�m�e�v�f�h�g�Z�e�v�g�u�c �g�Z�]�j�m�a�h�q�g�u�c �l�_�k�l ���D�I�G�L�� �g�Z 

5-6-�_ �k�m�l�d�b �i�h�k�e�_ �D�R��  

�A�Z�� �i�_�j�b�h�^�� ��������-���������� �]�h�^�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �[�u�e�h�� �\�d�e�x�q�_�g�h�� ������ �i�Z�p�b�_�g�l�h�\�� �k�� �I�I�K����

�i�h�^�\�_�j�]�r�b�o�k�y���d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�c���d�h�j�j�_�d�p�b�b���i�h�j�h�d�Z �\���m�k�e�h�\�b�y�o���B�D�����<�k�_�f���i�Z�p�b�_�g�l�Z�f���g�Z��

�n�h�g�_�� �k�l�Z�g�^�Z�j�l�g�h�c�� �f�_�^�b�d�Z�f�_�g�l�h�a�g�h�c�� �l�_�j�Z�i�b�b�� �o�j�h�g�b�q�_�k�d�h�c�� �k�_�j�^�_�q�g�h�c�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b��

�i�j�h�\�h�^�b�e�Z�k�v�� �k�l�Z�g�^�Z�j�l�g�Z�y�� �d�Z�j�^�b�h�j�_�Z�[�b�e�b�l�Z�p�b�y�� �\�d�e�x�q�Z�x�s�Z�y�� �a�Z�g�y�l�b�y�� �^�h�a�b�j�h�\�Z�g�g�h�c��

�o�h�^�v�[�h�c���b���e�_�q�_�[�g�h�c���n�b�a�d�m�e�v�l�m�j�h�c���k�h����-�o���k�m�l�h�d���i�h�k�e�_���h�i�_�j�Z�p�b�b�����:�g�Z�e�b�a�m���[�u�e�b���i�h�^�\�_�j�]�g�m�l�u��

������ �i�Z�p�b�_�g�l�h�\ �k�� �I�I�K���� �I�Z�p�b�_�g�l�Z�f�� �]�j�m�i�i�u�� �d�h�g�l�j�h�e�y�� ��n� �������� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �i�j�h�\�_�^�_�g�Z��
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�k�l�Z�g�^�Z�j�l�g�Z�y�� �d�Z�j�^�b�h�j�_�Z�[�b�e�b�l�Z�p�b�y���� �i�Z�p�b�_�g�l�Z�f�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�u�� ��n� �������� �i�h�f�b�f�h��

�l�j�Z�^�b�p�b�h�g�g�u�o�� �j�_�Z�[�b�e�b�l�Z�p�b�h�g�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c���� �g�Z�q�b�g�Z�y�� �f�b�g�b�f�m�f�� �k�� ��-�o�� �k�m�l�h�d�� �i�h�k�e�_��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �b�g�b�p�b�b�j�h�\�Z�g�u�� �n�b�a�b�q�_�k�d�b�_�� �l�j�_�g�b�j�h�\�d�b�� �g�Z�� �l�j�_�^�f�b�e�_�� �k��

�i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�u�f�� �\�u�[�h�j�h�f�� �i�j�h�]�j�Z�f�f�u�� �l�j�_�g�b�j�h�\�h�d�� �k�� �m�q�_�l�h�f�� �j�_�a�m�e�v�l�Z�l�h�\��

�k�i�b�j�h�\�_�e�h�w�j�]�h�f�_�l�j�b�b�� ���K�<�W�F���� ���i�b�d�h�\�h�_�� �i�h�l�j�_�[�e�_�g�b�_�� �d�b�k�e�h�j�h�^�Z�� ��Vo2peak������ �q�Z�k�l�h�l�Z��

�k�_�j�^�_�q�g�u�o���k�h�d�j�Z�s�_�g�b�c�����Q�K�K�������l�h�e�_�j�Z�g�l�g�h�k�l�v���d���n�b�a�b�q�_�k�d�h�c���g�Z�]�j�m�a�d�_�����L�N�G���\���<�l���� 

�J�_�a�m�e�v�l�Z�l�u���j�Z�[�h�l�u�� 

1. �D�Z�q�_�k�l�\�h�� �i�h�^�]�h�l�h�\�d�b�� �i�Z�p�b�_�g�l�h�\�� �k�� �k�Z�o�Z�j�g�u�f�� �^�b�Z�[�_�l�h�f�� �d�� �i�e�Z�g�h�\�h�f�m�� �Q�D�<��

�g�_�^�h�k�l�Z�l�h�q�g�h�_���� �p�_�e�_�\�h�]�h�� �:�>�� �^�h�k�l�b�]�Z�x�l�� ���������� �d�h�g�l�j�h�e�v�� �]�e�b�d�b�j�h�\�Z�g�g�h�]�h�� �]�_�f�h�]�e�h�[�b�g�Z��

�\�u�i�h�e�g�_�g���m�������������b�f�_�x�l���g�h�j�f�Z�e�v�g�m�x���f�Z�k�k�m���l�_�e�Z���l�h�e�v�d�h���������� 

2. �I�j�b�\�_�j�`�_�g�g�h�k�l�v�� �d�� �l�_�j�Z�i�b�b�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �K�>�� ���� �l�b�i�Z�� �g�Z�� �Z�f�[�m�e�Z�l�h�j�g�h�f�� �w�l�Z�i�_��

�g�b�a�d�Z�y�����������i�Z�p�b�_�g�l�h�\���g�_���i�h�e�m�q�Z�e�b���g�b�d�Z�d�h�c���f�_�^�b�d�Z�f�_�g�l�h�a�g�h�c���l�_�j�Z�i�b�b�����k�j�_�^�g�b�c���i�h�d�Z�a�Z�l�_�e�v��

�]�e�b�d�_�f�b�b���i�j�b���g�Z�i�j�Z�\�e�_�g�b�b���g�Z���]�h�k�i�b�l�Z�e�b�a�Z�p�b�x���k�h�k�l�Z�\�b�e���[�h�e�_�_�������f�f�h�e�v���e�����p�_�e�_�\�u�_���a�g�Z�q�_�g�b�y��

�]�e�b�d�_�f�b�b���\���i�h�^�Z�\�e�y�x�s�_�f���[�h�e�v�r�b�g�k�l�\�_���k�e�m�q�Z�_�\���g�_���^�h�k�l�b�]�Z�e�b�k�v�����Q�Z�k�l�h�l�Z���^�h�]�h�k�i�b�l�Z�e�v�g�h�]�h��

�i�j�b�f�_�g�_�g�b�y�� �b�g�]�b�[�b�l�h�j�h�\��SGLT������ �h�d�Z�a�u�\�Z�x�s�b�o�� �\�e�b�y�g�b�_�� �g�Z�� �i�j�h�]�g�h�a�� �m�� �i�Z�p�b�_�g�l�h�\�� �k��

�k�h�q�_�l�Z�g�b�_�f�� �Z�l�_�j�h�k�d�e�_�j�h�l�b�q�_�k�d�h�]�h�� �i�h�j�Z�`�_�g�b�y�� �d�h�j�h�g�Z�j�g�u�o�� �Z�j�l�_�j�b�c�� �b�� �k�Z�o�Z�j�g�h�]�h�� �^�b�Z�[�_�l�Z��

�k�h�k�l�Z�\�b�e�Z�������� 

3. �M���i�Z�p�b�_�g�l�h�\���k���\�u�k�h�d�b�f���j�b�k�d�h�f���l�j�h�f�[�h�w�f�[�h�e�b�q�_�k�d�b�o���h�k�e�h�`�g�_�g�b�c���l�_�k�l���]�_�g�_�j�Z�p�b�b��

�l�j�h�f�[�b�g�Z���\���h�[�_�^�g�_�g�g�h�c���l�j�h�f�[�h�p�b�l�Z�f�b���i�e�Z�a�f�_���i�h�d�Z�a�u�\�Z�_�l���m�\�_�e�b�q�_�g�b�_���\�j�_�f�_�g�b���h�[�j�Z�a�h�\�Z�g�b�y��

�l�j�h�f�[�b�g�Z���\�����������j�Z�a�Z�����i�j�b���w�l�h�f���f�Z�d�k�b�f�Z�e�v�g�h�_���d�h�e�b�q�_�k�l�\�h���l�j�h�f�[�b�g�Z�����h�[�j�Z�a�h�\�Z�g�g�h�_���a�Z���^�Z�g�g�h�_��

�\�j�_�f�y�� �\�^�\�h�_�� �f�_�g�v�r�_���� �q�_�f�� �j�_�n�_�j�_�g�k�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b���� �<�� �i�j�b�k�m�l�k�l�\�b�b�� �l�j�h�f�[�h�p�b�l�h�\�� �\�� �i�e�Z�a�f�_��

�d�j�h�\�b���\���^�\�Z���j�Z�a�Z���m�\�_�e�b�q�b�\�Z�_�l�k�y���d�Z�d���k�d�h�j�h�k�l�v���h�[�j�Z�a�h�\�Z�g�b�y���l�j�h�f�[�b�g�Z�����l�Z�d���b���_�]�h���d�h�e�b�q�_�k�l�\�h��

�i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �i�h�d�Z�a�Z�l�_�e�y�f�b�� �\�� �h�[�_�^�g�_�g�g�h�c�� �l�j�h�f�[�h�p�b�l�Z�f�b�� �i�e�Z�a�f�_���� �q�l�h�� �m�d�Z�a�u�\�Z�_�l�� �g�Z��

�\�e�b�y�g�b�_�� �l�j�h�f�[�h�p�b�l�Z�j�g�h�]�h�� �i�m�l�b�� �]�_�f�h�k�l�Z�a�Z�� �^�e�y�� �h�[�j�Z�a�h�\�Z�g�b�y�� �l�j�h�f�[�h�\�� �\�� �m�k�e�h�\�b�y�o�� �i�j�b�_�f�Z��

�Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�u�o���i�j�_�i�Z�j�Z�l�h�\�� 

4. �J�_�a�m�e�v�l�Z�l�� �l�j�h�f�[�h�w�e�Z�k�l�h�]�j�Z�n�b�b�� �l�Z�d�`�_�� �h�l�j�Z�`�Z�_�l�� �]�b�i�h�d�h�Z�]�m�e�y�p�b�h�g�g�h�_�� �k�h�k�l�h�y�g�b�_��

�d�j�h�\�b �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �L�W�E�:���� �l�Z�d�� �d�Z�d�� �m�\�_�e�b�q�_�g�b�_�� �\�j�_�f�_�g�b�� �j�_�Z�d�p�b�b�� ���5���� �k�\�u�r�_�� ���� �f�b�g�m�l��

�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���h���a�Z�f�_�^�e�_�g�b�b���h�[�j�Z�a�h�\�Z�g�b�y���l�j�h�f�[�h�i�e�Z�k�l�b�g�Z���b���l�j�h�f�[�b�g�Z�����D�h�Z�]�m�e�y�p�b�h�g�g�u�c��

�b�g�^�_�d�k�����&�,�����\���\�u�[�h�j�d�_���b�k�k�e�_�^�m�_�f�u�o���i�Z�p�b�_�g�l�h�\���g�Z�o�h�^�b�l�k�y���\���i�j�_�^�_�e�Z�o���j�_�n�_�j�_�g�k�g�u�o���a�g�Z�q�_�g�b�c��

�\�� �h�l�j�b�p�Z�l�_�e�v�g�h�f�� �^�b�Z�i�Z�a�h�g�_��-1,10 (-3,30;-�������������� �q�l�h�� �^�_�f�h�g�k�l�j�b�j�m�_�l�� �w�n�n�_�d�l�b�\�g�h�k�l�v��

�Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c�� �l�_�j�Z�i�b�b�� �[�_�a�� �h�i�Z�k�g�h�k�l�b�� �j�Z�a�\�b�l�b�y�� �]�b�i�h�d�h�Z�]�m�e�y�p�b�h�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y����

�i�j�b�\�h�^�y�s�_�]�h���d���d�j�h�\�h�l�_�q�_�g�b�x�� 

5. �F�_�l�h�^���l�j�h�f�[�h�^�b�g�Z�f�b�d�b���o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y���\�h�a�f�h�`�g�h�k�l�v�x���b�^�_�g�l�b�n�b�p�b�j�h�\�Z�l�v���[�h�e�v�g�u�o��

�L�W�E�:�� �k�� �i�h�\�u�r�_�g�g�u�f�� �l�j�h�f�[�h�]�_�g�g�u�f�� �i�h�l�_�g�p�b�Z�e�h�f�� �g�Z�� �n�h�g�_�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c�� �l�_�j�Z�i�b�b�� �d��

�d�h�g�p�m���]�h�k�i�b�l�Z�e�v�g�h�]�h���w�l�Z�i�Z���e�_�q�_�g�b�y�����<�u�k�h�d�Z�y���k�d�h�j�h�k�l�v���h�[�j�Z�a�h�\�Z�g�b�y���n�b�[�j�b�g�h�\�h�]�h���k�]�m�k�l�d�Z���d��
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�d�h�g�p�m�� �]�h�k�i�b�l�Z�e�v�g�h�]�h�� �i�_�j�b�h�^�Z�� �g�Z�[�e�x�^�Z�_�l�k�y�� �m�� �[�h�e�_�_�� �f�h�e�h�^�u�o�� �i�Z�p�b�_�g�l�h�\�� �k�� �l�j�h�f�[�h�a�h�f��

�]�e�Z�\�g�u�o���\�_�l�\�_�c���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b���b���\�u�k�h�d�h�c���e�_�]�h�q�g�h�c���]�b�i�_�j�l�_�g�a�b�_�c�� 

6. �K�h�[�j�Z�g���f�Z�l�_�j�b�Z�e�����i�j�h�b�a�\�_�^�_�g�h���f�h�e�_�d�m�e�y�j�g�h-�]�_�g�_�l�b�q�_�k�d�h�_���l�_�k�l�b�j�h�\�Z�g�b�_���������h�[�j�Z�a�p�h�\��

�>�G�D�� �b�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� ������ �i�j�_�i�Z�j�Z�l�h�\�� �d�e�_�l�h�q�g�u�o�� �d�m�e�v�l�m�j�� �e�b�f�n�h�p�b�l�h�\����

�i�h�e�m�q�_�g�g�u�o���h�l���i�Z�p�b�_�g�l�h�d�����i�e�Z�g�b�j�m�x�s�b�o���i�h�e�m�q�b�l�v���o�b�f�b�h�l�_�j�Z�i�b�x���j�Z�d�Z���f�h�e�h�q�g�h�c���`�_�e�_�a�u��

�^�h�d�k�b�j�m�[�b�p�b�g�h�f���� �I�j�_�^�\�Z�j�b�l�_�e�v�g�u�_�� �^�Z�g�g�u�_�� �i�h�d�Z�a�u�\�Z�x�l�� �h�l�e�b�q�b�_�� �q�Z�k�l�h�l�� �\�k�l�j�_�q�Z�_�f�h�k�l�b��

�i�h�e�b�f�h�j�n�g�u�o�� �\�Z�j�b�Z�g�l�h�\�� �\�d�e�x�q�_�g�g�u�o�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �]�_�g�h�\�� �h�l�� �i�h�i�m�e�y�p�b�h�g�g�u�o�� �q�Z�k�l�h�l���m��

�`�_�g�s�b�g�����[�h�e�v�g�u�o���j�Z�d�h�f���f�h�e�h�q�g�h�c���`�_�e�_�a�u�����H�^�g�Z�d�h���i�h�e�m�q�_�g�g�u�_���^�Z�g�g�u�_���\���^�Z�g�g�h�f���h�l�q�_�l�_���g�_��

�i�j�b�\�h�^�y�l�k�y���\�\�b�^�m���f�Z�e�h�c���\�u�[�h�j�d�b���b���\�h�a�f�h�`�g�h�]�h���k�f�_�s�_�g�b�y���i�j�b���^�Z�e�v�g�_�c�r�_�f���g�Z�[�h�j�_���]�j�m�i�i�u��

�b�k�k�e�_�^�h�\�Z�g�b�y�� 

7. �B�k�k�e�_�^�m�_�f�u�_ �]�j�m�i�i�u �i�Z�p�b�_�g�l�h�\ �i�_�j�_�^ �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�f�b �\�f�_�r�Z�l�_�e�v�k�l�\�Z�f�b �g�_ 

�b�f�_�e�b �^�h�k�l�h�\�_�j�g�u�o �j�Z�a�e�b�q�b�c �\ �i�Z�j�Z�f�_�l�j�Z�o �k�b�e�u �f�u�r�p �d�Z�d �\�_�j�o�g�b�o�� �l�Z�d �b �g�b�`�g�b�o 

�d�h�g�_�q�g�h�k�l�_�c�� �<�k�_ �^�Z�g�g�u�_ �^�e�y �m�^�h�[�k�l�\�Z �\�h�k�i�j�b�y�l�b�y �^�Z�e�_�_ �i�j�_�^�k�l�Z�\�e�_�g�u �i�h�i�Z�j�g�h ���^�e�y �i�j�Z�\�h�c 

�b �e�_�\�h�c �d�h�g�_�q�g�h�k�l�b�� �h�k�g�h�\�g�h�c �b �]�j�m�i�i�u �d�h�g�l�j�h�e�y �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �I�h �j�_�a�m�e�v�l�Z�l�Z�f 

�i�j�h�\�_�^�_�g�g�h�c �d�b�k�l�_�\�h�c �^�b�g�Z�f�h�f�_�l�j�b�b �g�_ �m�k�l�Z�g�h�\�e�_�g�h �f�_�`�]�j�m�i�i�h�\�u�o �j�Z�a�e�b�q�b�c�� �=�j�m�i�i�u 

�[�u�e�b �k�h�i�h�k�l�Z�\�b�f�u �i�h �b�k�o�h�^�g�u�f �i�Z�j�Z�f�_�l�j�Z�f �k�b�e�u �f�u�r�p �g�b�`�g�b�o �d�h�g�_�q�g�h�k�l�_�c�� �B�k�o�h�^�g�Z�y 

�^�b�k�l�Z�g�p�b�y�� �i�j�h�c�^�_�g�g�Z�y �i�j�b �L�R�O�� �[�u�e�Z �k�h�i�h�k�l�Z�\�b�f�Z �\ �h�[�_�b�o �]�j�m�i�i�Z�o ���j = 0,730). �I�h�k�e�_ 

�d�m�j�k�Z �W�F�K �h�l�f�_�q�_�g �a�g�Z�q�b�l�_�e�v�g�u�c �i�j�b�j�h�k�l �i�h�d�Z�a�Z�l�_�e�_�c �f�u�r�_�q�g�h�c �k�b�e�u �k�l�b�f�m-

�e�b�j�h�\�Z�g�g�u�o �q�_�l�u�j�_�o�]�e�Z�\�u�o �f�u�r�p �[�_�^�j�Z �h�[�_�b�o �g�b�`�g�b�o �d�h�g�_�q�g�h�k�l�_�c�� �D�m�j�k �W�F�K �i�j�b�\�_�e �d 

�\�h�a�j�Z�k�l�Z�g�b�x �^�b�k�l�Z�g�p�b�b �L�R�O �g�Z 31 �f  �b �^�h�k�l�b�] 331,0 �f  �i�j�h�l�b�\ 300,0 �f  �± �^�h �d�m�j�k�Z �W�F�K ���j 

<0,001). �< �d�h�g�l�j�h�e�v�g�h�c �]�j�m�i�i�_ �^�b�k�l�Z�g�p�b�y �L�R�O �m�f�_�g�v�r�b�e�Z�k�v �g�Z 19 �f  ���j <0,001). �I�j�b�j�h�k�l 

�f�u�r�_�q�g�h�c �k�b�e�u �j�Z�a�]�b�[�Z�l�_�e�_�c �i�j�Z�\�h�]�h �d�h�e�_�g�g�h�]�h �k�m�k�l�Z�\�Z �i�h�k�e�_ �d�m�j�k�Z �W�F�K �k�h�k�l�Z�\�b�e�� 22,78 

%, �e�_�\�h�]�h �± 17,56 % ���j <0,001); �i�j�b�j�h�k�l �^�e�y �]�j�m�i�i�u �f�u�r�p-�Z�g�l�Z�]�h�g�b�k�l�h�\ ���k�]�b�[�Z�l�_�e�_�c 

�d�h�e�_�g�g�h�]�h �k�m�k�l�Z�\�Z�� �k�h�k�l�Z�\�b�e�� �^�e�y �i�j�Z�\�h�]�h �± 12,34 %, �^�e�y �e�_�\�h�]�h �± 9,49 % ���j <0,001). �I�j�b�j�h�k�l 

�i�j�h�c�^�_�g�g�h�c �^�b�k�l�Z�g-�p�b�b �i�h �j�_�a�m�e�v�l�Z�l�Z�f �L�R�O �k�h�k�l�Z�\�b�e 6,9 % ���j <0,001). 

8. �I�h�d�Z�a�Z�l�_�e�b �k�b�e�u �f�u�r�p �d�h�g�_�q�g�h�k�l�_�c �[�u�e�b �f�_�g�v�r�_ �\ �]�j�m�i�i�_ �i�Z�p�b�_�g�l�h�\ �k �^�b�k�l�Z�g�p�b�_�c 

�L�R�O �f�_�g�_�_ 300 �f�� �a�Z �b�k�d�e�x�q�_�g�b�_�f �k�b�e�u �j�Z�a�]�b�[�Z�l�_�e�_�c �]�h�e�_�g�h�k�l�h�i�g�h�]�h �k�m�k�l�Z�\�Z �k�e�_�\�Z�� 

�H�^�g�Z�d�h �b�g�l�_�]�j�Z�e�v�g�u�c �i�h�d�Z�a�Z�l�_�e�b �f�u�r�_�q�g�h�]�h �k�l�Z�l�m�k�Z �± �k�b�e�Z �k�`�Z�l�b�y �d�b�k�l�b �± �m 

�i�h�^�Z�\�e�y�x�s�_�]�h �[�h�e�v�r�b�g�k�l�\�Z �i�Z�p�b�_�g�l�h�\ �i�j�_�\�u�r�Z�_�l 20 �d�] �b �k�h�h�l�\�_�l�k�l�\�m�_�l �g�h�j�f�Z�e�v�g�h�f�m 

�a�g�Z�q�_�g�b�x �[�_�a �f�_�`�]�j�m�i�i�h�\�u�o �j�Z�a�e�b�q�b�c�� �I�j�b �i�j�h�\�_�^�_�g�b�b �d�h�j�j�_�e�y�p�b�h�g�g�h�]�h �Z�g�Z�e�b�a�Z 

�\�u�y�\�e�_�g�u �i�h�e�h�`�b�l�_�e�v�g�u�_ �\�a�Z�b�f�h�k�\�y�a�b �[�h�e�v�r�b�g�k�l�\�Z �i�h�d�Z�a�Z�l�_�e�_�c �f�u�r�_�q�g�h�]�h �k�l�Z�l�m�k�Z�� 

�h�^�g�Z�d�h �^�b�k�l�Z�g�p�b�y�� �i�j�h�c�^�_�g�g�Z�y �i�j�b �L�R�O �d�h�j�j�_�e�b�j�h�\�Z�e�Z �l�h�e�v�d�h �k �k�b�e�h�c �f�u�r�p �[�_�^�j�Z 

(r=0,405 �b r=0,510 �^�e�y �j�Z�a�]�b�[�Z�l�_�e�_�c �d�h�e�_�g�Z �k�i�j�Z�\�Z �b �k�e�_�\�Z �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� p<0,05) �b �g�_ 

�d�h�j�j�_�e�b�j�h�\�Z�e�Z �k �k�b�e�h�c �f�u�r�p �]�h�e�_�g�b�� �L�Z�d�h�c �b�g�l�_�]�j�Z�e�v�g�u�c �i�h�d�Z�a�Z�l�_�e�v �d�Z�d �k�b�e�Z �k�`�Z�l�b�y 

�d�b�k�l�b �i�h�d�Z�a�Z�e �k�\�y�a�b �k �k�b�e�h�c �\�k�_�o �f�u�r�_�q�g�u�o �]�j�m�i�i�� �g�h �g�_ �\�u�y�\�e�_�g�Z �_�]�h �d�h�j�j�_�e�y�p�b�y �^�e�y 
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�^�b�k�l�Z�g�p�b�b�� �i�j�h�c�^�_�g�g�h�c �i�j�b �L�R�O�� �L�Z�d�`�_ �N�< �E�@ �d�h�j�j�_�e�b�j�h�\�Z�e�Z �l�h�e�v�d�h �k �k�b�e�h�c �k�]�b�[�Z�l�_�e�_�c 

�k�l�h�i�u (r=0,518 �b r=0,648 �k�i�j�Z�\�Z �b �k�e�_�\�Z �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� p<0,05). 

9. �F�g�h�]�h�i�h�e�x�k�g�Z�y�� �[�b�i�h�e�y�j�g�Z�y�� �j�_�g�Z�e�v�g�Z�y�� �^�_�g�_�j�\�Z�p�b�y �i�j�_�\�h�k�o�h�^�b�l�� �f�h�g�h�i�h�e�y�j�g�m�x��

�Z�[�e�Z�p�b�x�� �i�h�� �\�e�b�y�g�b�x�� �g�Z�� �i�h�d�Z�a�Z�l�_�e�b�� �h�n�b�k�g�h�]�h�� �k�b�k�l�h�e�b�q�_�k�d�h�]�h�� �:�>�� �b�� �k�j�_�^�g�b�o�� �a�g�Z�q�_�g�b�c��

�k�b�k�l�h�e�b�q�_�k�d�h�]�h���b���^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h���:�>���i�h���^�Z�g�g�u�f���k�m�l�h�q�g�h�]�h���f�h�g�b�l�h�j�b�j�h�\�Z�g�b�y�����H�l�^�Z�e�_�g�g�Z�y��

�w�n�n�_�d�l�b�\�g�h�k�l�v���J�>���i�j�_�\�h�k�o�h�^�b�l�� �d�h�g�k�_�j�\�Z�l�b�\�g�m�x���l�Z�d�l�b�d�m���\�_�^�_�g�b�y���\�� �h�l�g�h�r�_�g�b�b���k�g�b�`�_�g�b�y��

�a�g�Z�q�_�g�b�c�� �:�>���� �Z�� �l�Z�d�`�_�� �_�]�h�� �\�Z�j�b�Z�[�_�e�v�g�h�k�l�b�� �b�� �g�Z�]�j�m�a�d�b���� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h��

�n�Z�d�l�h�j�Z�� 

10. �I�j�h�\�_�^�_�g�b�_ �d�h�]�g�b�l�b�\�g�h�]�h �l�j�_�g�b�g�]�Z �\ �j�Z�g�g�_�f �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f �i�_�j�b�h�^�_ �D�R �k 

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f �f�_�l�h�^�Z �^�\�h�c�g�u�o �a�Z�^�Z�q �\ �\�b�^�_ �i�j�h�k�l�h�c �a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�h�c �a�Z�^�Z�q�b �b 

�j�_�r�_�g�b�y �a�Z�^�Z�q�b �h�l�d�j�u�l�h�]�h �l�b�i�Z ���h�^�g�h�f�h�f�_�g�l�g�h�_ �g�Z�a�u�\�Z�g�b�_ �i�j�_�^�f�_�l�h�\ �g�Z �h�i�j�_�^�_�e�_�g�g�m�x 

�[�m�d�\�m�� �^�Z�e�_�_ �h�^�g�h�f�h�f�_�g�l�g�u�c �m�k�l�g�u�c �k�q�_�l�� �a�Z�l�_�f �g�Z�a�u�\�Z�g�b�_ �g�_�h�[�u�q�g�h�]�h �b�k�i�h�e�v�a�h�\�Z�g�b�y 

�i�j�_�^�f�_�l�h�\�� �k�i�h�k�h�[�k�l�\�m�_�l �h�i�l�b�f�b�a�Z�p�b�b �d�h�]�g�b�l�b�\�g�u�o �n�m�g�d�p�b�c ���g�_�c�j�h�^�b�g�Z�f�b�d�b�� �\�g�b�f�Z�g�b�y �b 

�d�j�Z�l�d�h�\�j�_�f�_�g�g�h�c �i�Z�f�y�l�b�� �i�Z�p�b�_�g�l�h�\ �g�Z 8-9-�_ �k�m�l�d�b �i�h�k�e�_ �h�i�_�j�Z�p�b�b�� 

11. �I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�Z �d�e�b�g�b�q�_�k�d�Z�y �[�_�a�h�i�Z�k�g�h�k�l�v �b �w�n�n�_�d�l�b�\�g�h�k�l�v �j�Z�g�g�_�]�h �\�u�i�h�e�g�_�g�b�y 

�g�Z�]�j�m�a�h�q�g�h�]�h �l�_�k�l�Z �b �g�Z�q�Z�e�Z �n�b�a�b�q�_�k�d�b�o �l�j�_�g�b�j�h�\�h�d �m �i�Z�p�b�_�g�l�h�\ �k �K�K�: �i�j�b �D�R�� �I�j�h�\�_�^�_�g 

�Z�g�Z�e�b�a �l�_�q�_�g�b�y �j�Z�g�g�_�]�h �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h �i�_�j�b�h�^�Z�� �i�h�d�Z�a�Z�l�_�e�b �n�b�a�b�q�_�k�d�h�c 

�j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b�� �M �i�Z�p�b�_�g�l�h�\ �k �j�Z�g�g�_�c �j�_�Z�[�b�e�b�l�Z�p�b�_�c �r�Z�g�k�u �j�Z�a�\�b�l�b�y �h�k�e�h�`�g�_�g�b�c 

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h �i�_�j�b�h�^�Z �k�g�b�`�Z�e�b�k�v �\ 4 �j�Z�a�Z �i�h �k�j�Z�\�g�_�g�b�x �k �]�j�m�i�i�h�c �d�h�g�l�j�h�e�y ���H�R �± 

0,24; 95% �>�B �± 0,06-0,896). �< �]�j�m�i�i�_ �j�Z�g�g�_�c �j�_�Z�[�b�e�b�l�Z�p�b�b �h�l�f�_�q�Z�e�b�k�v �a�g�Z�q�b�f�h �e�m�q�r�b�_ 

�i�h�d�Z�a�Z�l�_�e�b �i�b�d�h�\�h�]�h �i�h�l�j�_�[�e�_�g�b�y �d�b�k�e�h�j�h�^�Z ���j� ���������� �b �l�h�e�_�j�Z�g�l�g�h�k�l�b �d �n�b�a�b�q�_�k�d�h�c 

�g�Z�]�j�m�a�d�_ ���j� ������������ �h�p�_�g�_�g�g�u�_ �i�h �^�Z�g�g�u�f �D�I�G�L �g�Z �l�j�_�l�v�_�c �g�_�^�_�e�_ �i�h�k�e�_ �D�R�� 

12. �G�Z �n�h�g�_ 14-�^�g�_�\�g�h�]�h �d�m�j�k�Z �l�j�_�g�b�j�h�\�h�d �i�h �^�Z�g�g�u�f �K�<�W�F �\ �h�k�g�h�\�g�h�c �]�j�m�i�i�_ 

�i�Z�p�b�_�g�l�h�\ �k �I�I�K  �b �\�u�i�h�e�g�_�g�g�u�f �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�f �\�f�_�r�Z�l�_�e�v�k�l�\�h�f �h�l�f�_�q�_�g�h 

�a�g�Z�q�b�f�h�_ �m�\�_�e�b�q�_�g�b�_ �L�N�G �k �f�_�^�b�Z�g�u 50 �^�h 75 �<�l (p=0,002), Vo2peak �k 11,7 �^�h 13,4 

�f�e���d�]���f�b�g (p=0,001). �G�Z 24-�_ �k�m�l�d�b �i�h�k�e�_ �h�i�_�j�Z�p�b�b �\ �d�h�g�l�j�h�e�v�g�h�c �]�j�m�i�i�_ �g�Z�[�e�x�^�Z-�e�Z�k�v 

�l�_�g�^�_�g�p�b�y �d �m�e�m�q�r�_�g�b�x �L�N�G �b Vo2peak, �h�^�g�Z�d�h �[�_�a �a�g�Z�q�b�f�h�c �^�b�g�Z�f�b�d�b (p=0,09/p=0,08). 

�>�b�g�Z�f�b�d�Z �d�Z�q�_�k�l�\�Z �`�b�a�g�b �l�Z�d�`�_ �[�u�e�Z �[�h�e�_�_ �a�g�Z�q�b�f�Z �\ �h�k�g�h�\�g�h�c �]�j�m�i�i�_ �k �m�\�_�e�b�q�_�g�b�_�f 

�f�_�^�b�Z�g�u �n�b�a�b�q�_�k�d�h�]�h �d�h�f�i�h�g�_�g�l�Z �a�^�h�j�h�\�v�y �k 35,1 �^�h 64,4 (p=0,03) �b �f�_�^�b�Z�g�u 

�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h �d�h�f�i�h�g�_�g�l�Z �a�^�h�j�h�\�v�y �k 49,1 �^�h 82,1 (p=0,03), �\ �]�j�m�i�i�_ �d�h�g�l�j�h�e�y �a�g�Z�q�b�f�h�c 

�^�b�g�Z�f�b�d�b �\�u�y�\�e�_�g�h �g�_ �[�u�e�h�� �<�i�_�j�\�u�_ �g�Z �h�k�g�h�\�Z�g�b�b �i�j�h�\�_�^�_�g�g�h�]�h �Z�g�Z�e�b�a�Z �h�i�j�_�^�_�e�_�g�u 

�f�b�g�b�f�Z�e�v�g�h-�\�h�a�f�h�`�g�u�_ �k�j�h�d�b �g�Z�q�Z�e�Z �j�Z�g�g�b�o �n�b�a�b�q�_�k�d�b�o �l�j�_�g�b�j�h�\�h�d �b �b�o �o�Z�j�Z�d�l�_�j �\ 

�j�Z�f�d�Z�o �i�j�h�]�j�Z�f�f�u �j�Z�g�g�_�c �j�_�Z�[�b�e�b�l�Z�p�b�b �i�Z�p�b�_�g�l�h�\ �i�h�k�e�_ �d�h�j�j�_�d�p�b�b �I�I�K�� 

�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�Z �[�_�a�h�i�Z�k�g�h�k�l�v �b �w�n�n�_�d�l�b�\�g�h�k�l�v �j�Z�a�j�Z�[�h�l�Z�g�g�h�c �i�j�h�]�j�Z�f�f�u �j�Z�g�g�_�c 

�j�_�Z�[�b�e�b�l�Z�p�b�b �i�Z�p�b�_�g�l�h�\ �k �I�I�K�� 
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�K�l�_�i�_�g�v���\�g�_�^�j�_�g�b�y�����J�_�a�m�e�v�l�Z�l�u���j�Z�[�h�l�u���\�g�_�^�j�_�g�u���\���d�e�b�g�b�q�_�k�d�m�x���i�j�Z�d�l�b�d�m���N�=�;�G�M��

�©�G�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c�� �b�g�k�l�b�l�m�l�� �d�h�f�i�e�_�d�k�g�u�o�� �i�j�h�[�e�_�f�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o��

�a�Z�[�h�e�_�\�Z�g�b�c�ª�� ���]���� �D�_�f�_�j�h�\�h���� �b�� �D�m�a�[�Z�k�k�d�h�]�h�� �d�e�b�g�b�q�_�k�d�h�]�h�� �d�Z�j�^�b�h�e�h�]�b�q�_�k�d�h�]�h�� �^�b�k�i�Z�g�k�_�j�Z��

�b�f�_�g�b���Z�d�Z�^�_�f�b�d�Z���E���K�����;�Z�j�[�Z�j�Z�r�Z�� 

�J�_�d�h�f�_�g�^�Z�p�b�b���i�h���\�g�_�^�j�_�g�b�x�� �L�_�o�g�h�e�h�]�b�b���f�h�]�m�l���[�u�l�v���\�g�_�^�j�_�g�u���\���i�j�Z�d�l�b�d�m���j�Z�[�h�l�u��

�d�e�b�g�b�d�h-�^�b�Z�]�g�h�k�l�b�q�_�k�d�b�o�� �e�Z�[�h�j�Z�l�h�j�b�c���� �d�Z�j�^�b�h�e�h�]�b�q�_�k�d�b�o���� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o��

�h�l�^�_�e�_�g�b�c���� �h�l�^�_�e�_�g�b�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b���� �Z�� �l�Z�d�`�_�� �Z�f�[�m�e�Z�l�h�j�g�h�]�h�� �a�\�_�g�Z�� �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y��

���p�_�g�l�j�u���\�u�k�h�d�h�]�h���j�b�k�d�Z�����b���\���i�j�Z�d�l�b�d�m���j�Z�[�h�l�u���k�l�Z�p�b�h�g�Z�j�h�\���h�g�d�h�e�h�]�b�q�_�k�d�h�]�h���i�j�h�n�b�e�y�� 

�H�[�e�Z�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �d�Z�j�^�b�h�e�h�]�b�y���� �l�_�j�Z�i�b�y���� �d�e�b�g�b�q�_�k�d�Z�y�� �b�� �e�Z�[�h�j�Z�l�h�j�g�Z�y��

�^�b�Z�]�g�h�k�l�b�d�Z�����k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�Z�y���o�b�j�m�j�]�b�y�����\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�Z�y���f�_�^�b�p�b�g�Z�� �m�e�v�l�j�Z�a�\�m�d�h�\�Z�y��

�b���e�m�q�_�\�Z�y���^�b�Z�]�g�h�k�l�b�d�Z, �h�g�d�h�e�h�]�b�y 

�W�d�h�g�h�f�b�q�_�k�d�Z�y�� �a�g�Z�q�b�f�h�k�l�v�� �j�Z�[�h�l�u���� �<�g�_�^�j�_�g�b�_�� �\�� �i�j�Z�d�l�b�d�m�� �j�_�a�m�e�v�l�Z�l�h�\��

�i�h�b�k�d�h�\�h�]�h���g�Z�m�q�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y���h�i�l�b�f�b�a�b�j�m�_�l�� �a�Z�l�j�Z�l�u���g�Z���i�h�\�l�h�j�g�u�_���]�h�k�i�b�l�Z�e�b�a�Z�p�b�b��

�i�Z�p�b�_�g�l�h�\�� �k�� �k�_�j�^�_�q�g�h���k�h�k�m�^�b�k�l�u�f�b�� �a�Z�[�h�e�_�\�Z�g�b�y�f�b���� �i�_�j�_�g�_�k�r�b�f�b�� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�_��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �b�� �k�g�b�a�b�l�� �k�h�p�b�Z�e�v�g�h���w�d�h�g�h�f�b�q�_�k�d�b�_�� �i�h�l�_�j�b���h�l�� �b�g�\�Z�e�b�^�b�a�Z�p�b�b�� �b�� �j�Z�g�g�_�c��

�k�f�_�j�l�g�h�k�l�b���g�Z�k�_�e�_�g�b�y���� �<�g�_�^�j�_�g�b�_���j�_�a�m�e�v�l�Z�l�h�\�� �i�h�b�k�d�h�\�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y���i�h���h�i�l�b�f�b�a�Z�p�b�b��

�^�h�h�i�_�j�Z�i�p�b�h�g�g�h�c���i�h�^�]�h�l�h�\�d�b���i�Z�p�b�_�g�l�h�\���k���B�;�K���b���K�>���d���Q�D�<���\���d�e�b�g�b�q�_�k�d�m�x���i�j�Z�d�l�b�d�m���b�f�_�_�l��

�w�d�h�g�h�f�b�q�_�k�d�m�x�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�v�� �i�h�k�j�_�^�k�l�\�h�f�� �k�g�b�`�_�g�b�y�� �k�f�_�j�l�g�h�k�l�b�� �b�� �b�g�\�Z�e�b�^�b�a�Z�p�b�b��

�l�j�m�^�h�k�i�h�k�h�[�g�h�]�h�� �g�Z�k�_�e�_�g�b�y�� �a�Z�� �k�q�_�l�� �i�h�\�u�r�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b��

�w�g�^�h�\�Z�k�d�m�e�y�j�g�h�c���j�_�\�Z�k�d�m�e�y�j�b�a�Z�p�b�b�� 

�<�g�_�^�j�_�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �h�p�_�g�d�b�� �a�g�Z�q�b�f�h�k�l�b�� �l�j�h�f�[�h�w�e�Z�k�l�h�]�j�Z�n�b�b�� �\�� �\�_�^�_�g�b�b��

�i�Z�p�b�_�g�l�h�\�� �k�� �L�W�E�:�� �\�� �d�e�b�g�b�q�_�k�d�m�x�� �i�j�Z�d�l�b�d�m�� �b�f�_�_�l�� �w�d�h�g�h�f�b�q�_�k�d�m�x�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�v��

�i�h�k�j�_�^�k�l�\�h�f�� �k�g�b�`�_�g�b�y�� �k�f�_�j�l�g�h�k�l�b�� �h�l�� �j�_�p�b�^�b�\�b�j�m�x�s�_�]�h�� �l�_�q�_�g�b�y�� �\�_�g�h�a�g�h�]�h��

�l�j�h�f�[�h�w�f�[�h�e�b�a�f�Z�� �k�j�_�^�b�� �l�j�m�^�h�k�i�h�k�h�[�g�h�]�h�� �g�Z�k�_�e�_�g�b�y�� �a�Z�� �k�q�_�l�� �h�p�_�g�d�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b��

�[�_�a�h�i�Z�k�g�h�k�l�b�� �i�j�h�^�e�_�g�g�h�c�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c�� �l�_�j�Z�i�b�b�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f��

�l�j�h�f�[�h�w�f�[�h�e�b�q�_�k�d�b�o���h�k�e�h�`�g�_�g�b�c�� 

�I�j�b�f�_�g�_�g�b�_�� �l�_�o�g�h�e�h�]�b�b�� �]�_�g�_�l�b�q�_�k�d�h�c�� �^�b�Z�]�g�h�k�l�b�d�b�� �i�j�_�^�j�Z�k�i�h�e�h�`�_�g�g�h�k�l�b�� �d��

�j�Z�a�\�b�l�b�x�� �d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b�� �g�Z�� �n�h�g�_�� �o�b�f�h�l�_�j�Z�i�b�b�� �i�h�a�\�h�e�y�_�l�� �m�\�_�e�b�q�b�l�v��

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �b�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b �i�Z�p�b�_�g�l�h�\���� �m�k�d�h�j�b�l�v�� �\�h�a�\�j�Z�l�� �d�� �l�j�m�^�h�\�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b�� �b�� �k�g�b�a�b�l�v�� �b�g�\�Z�e�b�^�b�a�Z�p�b�x���� �k�g�b�a�b�l�v�� �n�b�g�Z�g�k�h�\�u�_�� �a�Z�l�j�Z�l�u�� �g�Z�� �e�_�q�_�g�b�_��

�h�g�d�h�e�h�]�b�q�_�k�d�b�o���[�h�e�v�g�u�o�� 

 �I�j�b�f�_�g�_�g�b�_�� �l�_�o�g�h�e�h�]�b�b�� �W�F�K�� �i�h�a�\�h�e�y�_�l�� �m�f�_�g�v�r�b�l�v�� �\�u�j�Z�`�_�g�g�h�k�l�v��

�^�_�a�Z�^�Z�i�l�Z�p�b�b�� �i�Z�p�b�_�g�l�Z�� �i�h�k�e�_�� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �q�l�h�� �i�j�b�\�_�^�_�l���d��

�m�f�_�g�v�r�_�g�b�x�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �i�j�_�[�u�\�Z�g�b�y�� �i�Z�p�b�_�g�l�Z�� �\�� �H�J�B�L���� �h�[�s�b�o�� �a�Z�l�j�Z�l�� �g�Z��

�^�Z�e�v�g�_�c�r�m�x�� �j�_�Z�[�b�e�b�l�Z�p�b�x�� �i�Z�p�b�_�g�l�Z���� �M�e�m�q�r�_�g�b�_�� �k�h�k�l�h�y�g�b�y�� �k�d�_�e�_�l�g�h�c�� �f�m�k�d�m�e�Z�l�m�j�u����
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�\�h�a�f�h�`�g�h�����i�j�b�\�h�^�b�l���d���k�g�b�`�_�g�b�x���k�f�_�j�l�g�h�k�l�b���b���b�g�\�Z�e�b�^�b�a�Z�p�b�b�����q�l�h���i�j�_�^�k�l�h�b�l���i�h�^�l�\�_�j�^�b�l�v��

�b�e�b���h�i�j�h�\�_�j�]�g�m�l�v���\���[�h�e�_�_���d�j�m�i�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�y�o�� 

�F�g�h�]�h�i�h�e�x�k�g�Z�y���[�b�i�h�e�y�j�g�Z�y���j�_�g�Z�e�v�g�Z�y���^�_�g�_�j�\�Z�p�b�y �i�j�_�\�h�k�o�h�^�b�l���f�h�g�h�i�h�e�y�j�g�m�x��
�Z�[�e�Z�p�b�x�� �i�h�� �\�e�b�y�g�b�x�� �g�Z�� �i�h�d�Z�a�Z�l�_�e�b�� �h�n�b�k�g�h�]�h�� �k�b�k�l�h�e�b�q�_�k�d�h�]�h�� �:�>�� �b�� �k�j�_�^�g�b�o�� �a�g�Z�q�_�g�b�c��
�k�b�k�l�h�e�b�q�_�k�d�h�]�h���b���^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h���:�>���i�h���^�Z�g�g�u�f���k�m�l�h�q�g�h�]�h���f�h�g�b�l�h�j�b�j�h�\�Z�g�b�y�����H�l�^�Z�e�_�g�g�Z�y��
�w�n�n�_�d�l�b�\�g�h�k�l�v���J�>���i�j�_�\�h�k�o�h�^�b�l�� �d�h�g�k�_�j�\�Z�l�b�\�g�m�x���l�Z�d�l�b�d�m���\�_�^�_�g�b�y���\�� �h�l�g�h�r�_�g�b�b���k�g�b�`�_�g�b�y��
�a�g�Z�q�_�g�b�c�� �:�>���� �Z�� �l�Z�d�`�_�� �_�]�h�� �\�Z�j�b�Z�[�_�e�v�g�h�k�l�b�� �b�� �g�Z�]�j�m�a�d�b���� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h��
�n�Z�d�l�h�j�Z�� 

�I�j�b�f�_�g�_�g�b�_�� �l�_�o�g�h�e�h�]�b�b�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �i�Z�p�b�_�g�l�h�\�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�d�h�]�g�b�l�b�\�g�u�o�� �l�j�_�g�b�g�]�h�\�� �i�h�a�\�h�e�y�_�l�� �m�k�d�h�j�b�l�v�� �k�j�h�d�b�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_��
�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �q�l�h�� �m�k�d�h�j�b�l�� �i�_�j�b�h�^�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y���� �i�h�\�u�k�b�l��
�w�n�n�_�d�l�b�\�g�h�k�l�v�� �h�i�_�j�Z�p�b�b���� �Z�� �l�Z�d�`�_�� �m�k�d�h�j�b�l�� �\�h�a�\�j�Z�l�� �d�� �l�j�m�^�h�\�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �b�� �k�g�b�a�b�l 
�q�Z�k�l�h�l�m���i�h�k�e�_�^�m�x�s�_�c���b�g�\�Z�e�b�^�b�a�Z�p�b�b. 

�I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u �b�k�k�e�_�^�h�\�Z�g�b�y�� �d�e�b�g�b�q�_�k�d�h�c�� �a�g�Z�q�b�f�h�k�l�b�� �k�b�g�^�j�h�f�Z��
�k�l�Z�j�q�_�k�d�h�c�� �Z�k�l�_�g�b�b�� �i�j�b�� �B�;�K�� �i�h�a�\�h�e�y�x�l�� �i�j�_�^�i�h�e�h�`�b�l�v�� �i�h�l�_�g�p�b�Z�e�v�g�m�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v��
�j�Z�g�g�_�]�h�� �g�Z�q�Z�e�Z�� �j�_�Z�[�b�e�b�l�Z�p�b�h�g�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c���� �\�d�e�x�q�Z�x�s�b�o�� �n�b�a�b�q�_�k�d�b�_�� �l�j�_�g�b�j�h�\�d�b���� �k��
�i�h�a�b�p�b�b���m�e�m�q�r�_�g�b�y���j�_�a�m�e�v�l�Z�l�h�\���D�R���m���i�Z�p�b�_�g�l�h�\���k���K�K�:�����J�Z�a�j�Z�[�h�l�d�Z���b���\�g�_�^�j�_�g�b�_���i�j�h�]�j�Z�f�f�u��
�j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�a�\�h�e�b�l�� �h�[�h�k�g�h�\�Z�l�v�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�v��
�i�j�_�^�e�Z�]�Z�_�f�h�]�h���i�h�^�o�h�^�Z���� 

�I�j�b�f�_�g�_�g�b�_�� �l�_�o�g�h�e�h�]�b�b�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �i�h�a�\�h�e�y�_�l�� �m�k�d�h�j�b�l�v�� �k�j�h�d�b��
�j�_�Z�[�b�e�b�l�Z�p�b�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �o�b�j�m�j�]�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b�� �I�I�K���� �q�l�h�� �i�h�a�\�h�e�b�l�� �m�f�_�g�v�r�b�l�v��
�k�j�_�^�g�x�x�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �i�Z�p�b�_�g�l�Z���� �a�Z�l�j�Z�l�u�� �g�Z�� �e�_�d�Z�j�k�l�\�_�g�g�h�_��
�h�[�_�k�i�_�q�_�g�b�_�� �\�� �j�Z�f�d�Z�o�� �k�l�Z�p�b�h�g�Z�j�Z�� �b�� �\�� �k�h�\�h�d�m�i�g�h�k�l�b�� �± �k�j�_�^�g�b�o�� �a�Z�l�j�Z�l�� �g�Z�� �a�Z�d�h�g�q�_�g�g�u�c��
�d�e�b�g�b�q�_�k�d�b�c���k�e�m�q�Z�c�����M�k�d�h�j�_�g�b�_���k�j�h�d�h�\���j�_�Z�[�b�e�b�l�Z�p�b�b �i�j�b�\�_�_�^�_�l �d���m�\�_�e�b�q�_�g�b�x���d�h�e�b�q�_�k�l�\�Z��
�l�j�m�^�h�k�i�h�k�h�[�g�u�o���]�j�Z�`�^�Z�g�����k�g�b�`�_�g�b�x���b�g�\�Z�e�b�^�b�a�Z�p�b�b�����q�l�h���f�h�`�_�l���y�\�b�l�v�k�y���j�_�r�_�g�b�_�f���\�Z�`�g�h�c��
�k�h�p�b�Z�e�v�g�h���a�g�Z�q�b�f�h�c���i�j�h�[�e�_�f�u���� 

�I�j�h�]�g�h�a���j�Z�a�\�b�l�b�y���b�k�k�e�_�^�h�\�Z�g�b�y��  
�I�h�b�k�d�h�\�u�_�� �g�Z�m�q�g�u�_�� �i�j�h�_�d�l�u�� �g�_�h�[�o�h�^�b�f�h�� �j�Z�a�\�b�\�Z�l�v�� �k�� �i�h�a�b�p�b�b�� �i�j�h�\�_�^�_�g�b�y��

�f�g�h�]�h�p�_�g�l�j�h�\�u�o���d�e�b�g�b�q�_�k�d�b�o���b�k�k�e�_�^�h�\�Z�g�b�c���^�e�y���\�d�e�x�q�_�g�b�y���b�o���j�_�a�m�e�v�l�Z�l�h�\���\���d�e�b�g�b�q�_�k�d�b�_��
�j�_�d�h�f�_�g�^�Z�p�b�b�����P�_�e�_�k�h�h�[�j�Z�a�g�h���i�j�h�^�h�e�`�_�g�b�_���b�k�k�e�_�^�h�\�Z�g�b�y���k���g�Z�[�h�j�h�f���[�h�“�e�v�r�_�]�h���d�h�e�b�q�_�k�l�\�Z��
�i�Z�p�b�_�g�l�h�\ �k���B�;�K���b���K�>���i�_�j�_�^���Q�D�<�����H�l�d�j�u�l�u�f���h�k�l�Z�_�l�k�y���\�h�i�j�h�k���i�h�\�u�r�_�g�b�y���i�j�b�\�_�j�`�_�g�g�h�k�l�b��
�i�Z�p�b�_�g�l�h�\���b���d�Z�q�_�k�l�\�Z���i�h�^�]�h�l�h�\�d�b���i�Z�p�b�_�g�l�Z���k���B�;�K���b���K�>���d���a�Z�i�e�Z�g�b�j�h�\�Z�g�g�h�f�m���\�f�_�r�Z�l�_�e�v�k�l�\�m 
���Q�D�<��. �I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �y�\�e�y�x�l�k�y�� �h�k�g�h�\�Z�g�b�_�f�� �i�j�h�^�h�e�`�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k��
�h�p�_�g�d�h�c�� �j�_�a�m�e�v�l�Z�l�h�\�� �j�_�\�Z�k�d�m�e�y�j�b�a�Z�p�b�b�� �f�b�h�d�Z�j�^�Z�� �b�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �k�h�[�u�l�b�c�� �\��
�h�l�^�Z�e�_�g�g�h�f�� �i�h�k�l�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �q�_�j�_�a�� ���� �]�h�^�� �i�h�k�e�_�� �d�h�j�h�g�Z�j�g�h�]�h�� �r�m�g�l�b�j�h�\�Z�g�b�y���k��
�m�q�_�l�h�f�� �b�k�o�h�^�g�h�]�h�� �d�h�k�l�g�h-�f�u�r�_�q�g�h�]�h�� �k�l�Z�l�m�k�Z�� �i�Z�p�b�_�g�l�h�\�� �b�� �h�i�j�_�^�_�e�_�g�b�y�� �i�j�_�^�b�d�l�b�\�g�h�]�h��
�a�g�Z�q�_�g�b�y���i�Z�l�l�_�j�g�h�\���k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b���m���w�l�h�c���d�Z�l�_�]�h�j�b�b���[�h�e�v�g�u�o�� 

�P�_�e�_�k�h�h�[�j�Z�a�g�h�� �^�Z�e�v�g�_�c�r�_�_�� �i�j�h�\�_�^�_�g�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�f��
�i�h�^�[�h�j�h�f�� �i�j�h�]�j�Z�f�f�u�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �b�� �h�p�_�g�d�h�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b��
�j�Z�a�j�Z�[�h�l�Z�g�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �m�� �[�h�e�_�_�� �r�b�j�h�d�h�]�h�� �k�i�_�d�l�j�Z�� �i�Z�p�b�_�g�l�h�\��
�i�h�k�e�_���o�b�j�m�j�]�b�q�_�k�d�h�c���d�h�j�j�_�d�p�b�b���I�I�K�����i�j�b���j�Z�a�e�b�q�g�h�f���]�_�g�_�a�_���b���l�b�i�_���d�e�Z�i�Z�g�g�h�]�h���i�h�j�Z�`�_�g�b�y����
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�i�h�k�e�_�� �]�b�[�j�b�^�g�u�o�� �o�b�j�m�j�]�b�q�_�k�d�b�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �\�d�e�x�q�Z�x�s�b�o�� �d�h�j�j�_�d�p�b�x�� �I�I�K�� �b��
�d�h�j�h�g�Z�j�g�h�_���r�m�g�l�b�j�h�\�Z�g�b�_�����m���i�Z�p�b�_�g�l�h�\���k���I�I�K���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���d�h�f�h�j�[�b�^�g�h�]�h���k�l�Z�l�m�k�Z�� 
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�=�e�Z�\�Z��1. �M�i�j�Z�\�e�_�g�b�_���j�b�k�d�Z�f�b���m���i�Z�p�b�_�g�l�h�\���k���g�Z�j�m�r�_�g�b�y�f�b���m�]�e�_�\�h�^�g�h�]�h���h�[�f�_�g�Z��

�i�j�b���i�e�Z�g�h�\�u�o���q�j�_�k�d�h�`�g�u�o���d�h�j�h�g�Z�j�g�u�o���\�f�_�r�Z�l�_�e�v�k�l�\�Z�o  

  

�<�\�_�^�_�g�b�_. �Q�D�<�� �a�g�Z�q�b�f�h�� �m�e�m�q�r�Z�_�l�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\�� �\�� �\�b�^�m�� �m�f�_�g�v�r�_�g�b�y��

�k�b�f�i�l�h�f�h�\�� �k�l�_�g�h�d�Z�j�^�b�b�� �g�Z�� �n�h�g�_�� �i�h�^�h�[�j�Z�g�g�h�c�� �h�i�l�b�f�Z�e�v�g�h�c�� �f�_�^�b�d�Z�f�_�g�l�h�a�g�h�c�� �l�_�j�Z�i�b�b��

���H�F�L���� �>��-���@���� �D�h�g�l�j�h�e�v�� �f�h�^�b�n�b�p�b�j�m�_�f�u�o�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z�� �i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y�� �k�_�j�^�_�q�g�h-

�k�h�k�m�^�b�k�l�u�o���a�Z�[�h�e�_�\�Z�g�b�c�����Z���l�Z�d�`�_���g�Z�a�g�Z�q�_�g�b�_���H�F�L���k���\�u�k�h�d�h�c���i�j�b�\�_�j�`�_�g�g�h�k�l�v�x���i�Z�p�b�_�g�l�h�\��

�d�� �_�_�� �i�j�b�_�f�m���� �b�]�j�Z�x�l�� �d�e�x�q�_�\�m�x�� �j�h�e�v�� �\�� �k�e�m�q�Z�_�� �\�u�i�h�e�g�_�g�b�y�� �j�_�\�Z�k�d�m�e�y�j�b�a�Z�p�b�b�� �f�b�h�d�Z�j�^�Z��

�i�h�a�\�h�e�y�x�l�� �m�e�m�q�r�b�l�v�� �j�_�a�m�e�v�l�Z�l�u�� �i�j�h�p�_�^�m�j�u���� �G�_�h�[�o�h�^�b�f�h�� �h�p�_�g�b�l�v�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�v��

�f�h�^�b�n�b�p�b�j�m�_�f�u�o���n�Z�d�l�h�j�h�\���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�]�h���j�b�k�d�Z �m���i�Z�p�b�_�g�l�h�\���k���k�Z�o�Z�j�g�u�f���^�b�Z�[�_�l�h�f��

���� �l�b�i�Z�� �i�_�j�_�^�� �i�e�Z�g�h�\�u�f�� �q�j�_�k�d�h�`�g�u�f�� �d�h�j�h�g�Z�j�g�u�f�� �\�f�_�r�Z�l�_�e�v�k�l�\�h�f���� �Z�� �l�Z�d�`�_�d�� �k�l�_�i�_�g�v�� �b�o��

�d�h�j�j�_�d�p�b�b���i�_�j�_�^���i�e�Z�g�h�\�u�f���Q�D�<�� 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y �± �h�p�_�g�b�l�v�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�v�� �f�h�^�b�n�b�p�b�j�m�_�f�u�o�� �n�Z�d�l�h�j�h�\��

�k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�]�h���j�b�k�d�Z���m���i�Z�p�b�_�g�l�h�\���k���K�>�������l�b�i�Z�����g�Z�i�j�Z�\�e�_�g�g�u�o���g�Z���i�e�Z�g�h�\�h�_���Q�D�<��  

�F�Z�l�_�j�b�Z�e�� �b�� �f�_�l�h�^�u. �>�b�a�Z�c�g�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�^�h�[�j�_�g�� �E�h�d�Z�e�v�g�u�f�� �w�l�b�q�_�k�d�b�f��

�d�h�f�b�l�_�l�h�f���� �<�k�_�� �i�Z�p�b�_�g�l�u���� �\�d�e�x�q�_�g�g�u�_�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�_���� �i�h�^�i�b�k�Z�e�b�� �b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_��

�k�h�]�e�Z�k�b�_���� �<�� �i�j�h�k�i�_�d�l�b�\�g�h�_�� �h�[�k�_�j�\�Z�p�b�h�g�g�h�_�� �h�^�g�h�p�_�g�l�j�h�\�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�d�e�x�q�Z�e�b�k�v��

�i�Z�p�b�_�g�l�u�� �k�� �K�>�� ���� �l�b�i�Z�� �b�� �i�h�d�Z�a�Z�g�b�_�f�� �d�� �i�e�Z�g�h�\�h�f�m�� �Q�D�<�� �D�j�b�l�_�j�b�b�� �\�d�e�x�q�_�g�b�y�� �K�>�� ���� �l�b�i�Z��

�j�Z�g�_�_���m�k�l�Z�g�h�\�e�_�g�g�u�c�����\�_�j�b�n�b�p�b�j�h�\�Z�g�g�u�c���d�h�j�h�g�Z�j�g�u�c���Z�l�_�j�h�k�d�e�_�j�h�a���k���g�Z�e�b�q�b�_�f���i�h�d�Z�a�Z�g�b�c��

�^�e�y�� �i�e�Z�g�h�\�h�]�h�� �Q�D�<���� �h�l�k�m�l�k�l�\�b�_�� �d�e�Z�i�Z�g�g�u�o�� �i�h�j�h�d�h�\���� �l�j�_�[�m�x�s�b�o�� �h�i�_�j�Z�l�b�\�g�h�]�h�� �e�_�q�_�g�b�y����

�h�l�k�m�l�k�l�\�b�_�� �k�h�i�m�l�k�l�\�m�x�s�b�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �\�� �k�l�Z�^�b�b�� �h�[�h�k�l�j�_�g�b�y�� �b�� �b�g�u�o�� �k�h�k�l�h�y�g�b�c����

�h�]�j�Z�g�b�q�b�\�Z�x�s�b�o�� �h�`�b�^�Z�_�f�m�x�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �`�b�a�g�b�����D�j�b�l�_�j�b�b�� �b�k�d�e�x�q�_�g�b�y�����h�l�d�Z�a��

�i�Z�p�b�_�g�l�Z���h�l���m�q�Z�k�l�b�y���\���b�k�k�e�_�^�h�\�Z�g�b�b�����i�h�j�h�d�b���d�e�Z�i�Z�g�h�\�����l�j�_�[�m�x�s�b�o���h�i�_�j�Z�l�b�\�g�h�]�h���e�_�q�_�g�b�y����

�h�[�h�k�l�j�_�g�b�_���o�j�h�g�b�q�_�k�d�b�o���a�Z�[�h�e�_�\�Z�g�b�c�� 

�J�_�a�m�e�v�l�Z�l�u���<���Z�g�Z�e�b�a���\�d�e�x�q�_�g�h�����������i�Z�p�b�_�g�l�h�\���k���B�;�K���b���j�Z�g�_�_���m�k�l�Z�g�h�\�e�_�g�g�u�f���K�>������

�l�b�i�Z���� �K�j�_�^�g�b�c�� �\�h�a�j�Z�k�l�� �i�Z�p�b�_�g�l�h�\�� �����������“���������� �e�_�l���� �f�m�`�q�b�g�u�� �k�h�k�l�Z�\�b�e�b�� ���������� �D�m�j�b�e�b�� ����������

�h�`�b�j�_�g�b�_���m�����������m�q�Z�k�l�g�b�d�h�\�����p�_�e�_�\�h�_���a�g�Z�q�_�g�b�_���:�>���i�j�b���i�h�k�l�m�i�e�_�g�b�b���h�l�f�_�q�_�g�h���l�h�e�v�d�h���m 40% 

�i�Z�p�b�_�g�l�h�\�����J�Z�g�_�_���i�_�j�_�g�_�k�e�b���b�g�n�Z�j�d�l���m�����������m�q�Z�k�l�g�b�d�h�\�����H�G�F�D���Å�����������g�Z�j�m�r�_�g�b�y���j�b�l�f�Z���m��

���������� �K�g�b�`�_�g�b�_�� �n�b�e�v�l�j�Z�p�b�h�g�g�h�c�� �n�m�g�d�p�b�b�� �i�h�q�_�d�� �h�l�f�_�q�_�g�h�� �m�� �������� �i�Z�p�b�_�g�l�h�\�����k�j�_�^�b�� �g�b�o��

�o�j�h�g�b�q�_�k�d�Z�y�� �[�h�e�_�a�g�v�� �i�h�q�_�d�� ���O�;�I���� �K���� �k�l�Z�^�b�b�� �b�f�_�e�Z�k�v�� �m�� ���������� �m�� �h�k�l�Z�\�r�b�o�k�y�� �i�Z�p�b�_�g�l�h�\��

�b�f�_�e�h�k�v���j�_�a�d�h�_���k�g�b�`�_�g�b�_���j�K�D�N���k���j�Z�a�\�b�l�b�_�f���O�;�I���K���Z���k�l�Z�^�b�b���Å���m�������������O�;�I���K���[���k�l�Z�^�b�b���Å���m��

�������� �O�;�I�� �K���� �Å�� �m�� �������� �;�_�l�Z-�[�e�h�d�Z�l�h�j�u�� �i�h�e�m�q�Z�e�b�� ���������� �b�:�I�N�����k�Z�j�l�Z�g�u�� ���������� �Z�g�l�Z�]�h�g�b�k�l�u��

�d�Z�e�v�p�b�y���Å�������������i�_�l�e�_�\�u�_���^�b�m�j�_�l�b�d�b���Å�������������>�h�e�y���i�Z�p�b�_�g�l�h�\�����d�h�l�h�j�u�f���[�u�e�b���j�_�d�h�f�_�g�^�h�\�Z�g�u��

�[�_�l�Z-�[�e�h�d�Z�l�h�j�u�� �i�h�k�e�_�� �Q�D�<�� �m�\�_�e�b�q�b�e�Z�k�v�� �^�h�� ���������� �b�:�I�N���k�Z�j�l�Z�g�u�� �Å�� �^�h�� ���������� �Z�g�l�Z�]�h�g�b�k�l�h�\��

�d�Z�e�v�p�b�y�� �Å�� �^�h�� ���������� �K�j�_�^�b�� �i�h�k�l�m�i�Z�x�s�b�o�� �^�e�y�� �i�e�Z�g�h�\�h�]�h�� �Q�D�<���� �k�l�Z�l�b�g�u�� �i�j�b�g�b�f�Z�e�b�� ��������
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�i�h�e�m�q�Z�e�b�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�m�x�� �]�b�i�h�e�b�i�b�^�_�f�b�q�_�k�d�m�x�� �l�_�j�Z�i�b�x�� �k�l�Z�l�b�g�h�f�� �\�� �k�h�q�_�l�Z�g�b�b�� �k��

�w�a�l�_�f�b�[�h�f���� �H�p�_�g�d�Z�� �h�[�s�_�]�h�� �o�h�e�_�k�l�_�j�b�g�Z�� �g�Z�� �]�h�k�i�b�l�Z�e�v�g�h�f�� �w�l�Z�i�_�� �\�u�i�h�e�g�_�g�Z�� �m�� ��������

�i�Z�p�b�_�g�l�h�\���� �f�_�^�b�Z�g�Z�� �h�[�s�_�]�h�� �o�h�e�_�k�l�_�j�b�g�Z�� �k�h�k�l�Z�\�b�e�Z�� ���������� �>������������ ���������@�� �f�f�h�e�v���e���� �I�j�b�_�f��

�k�l�Z�l�b�g�h�\�� �i�h�k�e�_�� �Q�D�<�� �j�_�d�h�f�_�g�^�h�\�Z�g�� ���������� �i�Z�p�b�_�g�l�h�\���� �^�h�e�y�� �i�Z�p�b�_�g�l�h�\�� �d�h�l�h�j�u�f�� �[�u�e�Z��

�g�Z�a�g�Z�q�_�g�Z�� �f�Z�d�k�b�f�Z�e�v�g�Z�y�� �^�h�a�Z�� �k�l�Z�l�b�g�h�\���� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�h�� �m�\�_�e�b�q�b�e�Z�k�v���� �b�� �k�h�k�l�Z�\�b�e�Z��

�������� ���S�������������������� �I�_�j�_�^�� �g�Z�i�j�Z�\�e�_�g�b�_�f�� �g�Z�� �Q�D�<�� �h�p�_�g�d�Z�� �]�e�b�d�b�j�h�\�Z�g�g�h�]�h�� �]�_�f�h�]�e�h�[�b�g�Z��

�\�u�i�h�e�g�_�g�Z�� �l�h�e�v�d�h�� �m�� �������� �i�Z�p�b�_�g�l�h�\���� �f�_�^�b�Z�g�Z�� �+�E�$���k�� �k�h�k�l�Z�\�b�e�Z�� �������“���������� �>���������� �������@������

�b�k�k�e�_�^�h�\�Z�g�b�_�� �m�j�h�\�g�y�� �]�e�x�d�h�a�u�� �i�j�h�\�_�^�_�g�h�� �m�� �\�k�_�o�� �i�Z�p�b�_�g�l�h�\���� �f�_�^�b�Z�g�Z�� �]�e�b�d�_�f�b�b�� �k�h�k�l�Z�\�b�e�Z��

���������� �>������������ �����������@�� �f�f�h�e�v���e���� �>�h�e�y�� �e�b�p���� �d�h�l�h�j�u�f�� �[�u�e�� �j�_�d�h�f�_�g�^�h�\�Z�g�� �i�j�b�_�f�� �b�g�]�b�[�b�l�h�j�h�\��

�6�*�/�7�����m�\�_�e�b�q�b�e�Z�k�v���^�h�������������Z���l�h�e�v�d�h���^�b�_�l�h�l�_�j�Z�i�b�y���Å���m�f�_�g�v�r�b�e�Z�k�v���^�h�������������� 

�H�[�k�m�`�^�_�g�b�_�����D�h�g�l�j�h�e�v�� �f�h�^�b�n�b�p�b�j�m�_�f�u�o�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z�� �i�j�h�]�j�_�k�k�b�j�h�\�Z�g�b�y��

�k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �m�� �i�Z�p�b�_�g�l�h�\���� �g�Z�i�j�Z�\�e�y�_�f�u�o�� �g�Z�� �Q�D�<���� �^�h�e�`�_�g��

�i�j�h�\�h�^�b�l�v�k�y�� �d�Z�d�� �\�� �i�_�j�b�h�^�� �i�h�^�]�h�l�h�\�d�b�� �d�� �j�_�\�Z�k�d�m�e�y�j�b�a�Z�p�b�b�� �f�b�h�d�Z�j�^�Z���� �l�Z�d�� �b�� �i�h�k�e�_�� �_�_��

�\�u�i�h�e�g�_�g�b�y�� �>�������@���� �I�h�� �g�Z�r�b�f�� �^�Z�g�g�u�f�� �g�Z�� �^�h�]�h�k�i�b�l�Z�e�v�g�h�f�� �w�l�Z�i�_�� �\�� �������� �i�Z�p�b�_�g�l�h�\�� �g�_��

�i�h�e�m�q�Z�e�b���e�_�q�_�g�b�_���K�>�������l�b�i�Z�����B�a���k�Z�o�Z�j�h�k�g�b�`�Z�x�s�b�o���i�j�_�i�Z�j�Z�l�h�\���b�k�i�h�e�v�a�h�\�Z�e�b�k�v���[�b�]�m�Z�g�b�^�u��

���������������Z�g�Z�e�h�]�b���k�m�e�v�n�h�g�b�e�f�h�q�_�\�b�g�u���������������b���b�g�k�m�e�b�g�u���\���f�h�g�h�l�_�j�Z�i�b�b���b�e�b���\���d�h�f�[�b�g�Z�p�b�b���k��

�I�K�K�I�����������������I�j�_�i�Z�j�Z�l�u���b�a���]�j�m�i�i�u���b�6�*�/�7-�����b���Z�=�I�I-�������j�_�d�h�f�_�g�^�m�_�f�u�_���\���g�Z�k�l�h�y�s�_�_���\�j�_�f�y��

�\���d�Z�q�_�k�l�\�_���l�_�j�Z�i�b�b���i�_�j�\�h�c���e�b�g�b�b���m���i�Z�p�b�_�g�l�h�\���k���K�>���b���m�k�l�Z�g�h�\�e�_�g�g�u�f���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�f��

�a�Z�[�h�e�_�\�Z�g�b�_�f���Z�l�_�j�h�k�d�e�_�j�h�l�b�q�_�k�d�h�]�h���]�_�g�_�a�Z�����b�k�i�h�e�v�a�h�\�Z�e�b�k�v���m������������ 

�A�:�D�E�X�Q�?�G�B�?�� �I�Z�p�b�_�g�l�u�� �k�� �K�>���� �i�h�k�l�m�i�Z�x�s�b�_�� �^�e�y�� �i�e�Z�g�h�\�h�]�h�� �Q�D�<���� �b�f�_�x�l��

�g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�c�� �i�j�h�n�b�e�v�� �\�� �h�l�g�h�r�_�g�b�b�� �p�_�e�_�c�� �\�l�h�j�b�q�g�h�c�� �i�j�h�n�b�e�Z�d�l�b�d�b���� �b�g�^�_�d�k�Z��

�f�Z�k�k�u�� �l�_�e�Z���� �d�m�j�_�g�b�y���� �Z�j�l�_�j�b�Z�e�v�g�h�]�h�� �^�Z�\�e�_�g�b�y���� �]�e�b�d�_�f�b�b���� �m�j�h�\�g�y�� �h�[�s�_�]�h�� �o�h�e�_�k�l�_�j�b�g�Z����

�H�l�f�_�q�_�g�h���� �q�l�h�� �g�Z�� �Z�f�[�m�e�Z�l�h�j�g�h�f�� �w�l�Z�i�_�� �g�_�� �m�^�_�e�y�_�l�k�y�� �^�h�k�l�Z�l�h�q�g�h�]�h�� �\�g�b�f�Z�g�b�y�� �l�b�l�j�Z�p�b�b��

�Z�g�l�b�]�b�i�_�j�l�_�g�a�b�\�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\���� �m�k�b�e�_�g�b�y�� �l�_�j�Z�i�b�b�� �K�>���� �G�_�� �g�Z�r�e�b�� �r�b�j�h�d�h�]�h�� �i�j�b�f�_�g�_�g�b�y��

�b�g�]�b�[�b�l�h�j�u�� �6�*�/�7������ �b�f�_�_�l�� �f�_�k�l�h�� �b�g�_�j�l�g�h�k�l�v�� �\�� �h�l�g�h�r�_�g�b�b�� �]�b�i�h�e�b�i�b�^�_�f�b�q�_�k�d�h�c�� �l�_�j�Z�i�b�b����

�I�_�j�k�i�_�d�l�b�\�g�u�f���i�j�_�^�k�l�Z�\�e�y�_�l�k�y���i�j�b�f�_�g�_�g�b�_���l�_�e�_�f�_�^�b�p�b�g�k�d�b�o���l�_�o�g�h�e�h�]�b�c���^�e�y���i�h�\�u�r�_�g�b�y��

�i�j�b�\�_�j�`�_�g�g�h�k�l�b���i�Z�p�b�_�g�l�h�\���\���i�_�j�b�h�^���i�h�^�]�h�l�h�\�d�b���b���h�`�b�^�Z�g�b�y���Q�D�<���� 
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�=�e�Z�\�Z���������B�a�m�q�_�g�b�_���w�n�n�_�d�l�b�\�g�h�k�l�b���i�_�j�h�j�Z�e�v�g�u�o���Z�g�l�b�d�h�Z�]�m�e�y�g�l�h�\���g�Z���h�k�g�h�\�Z�g�b�b��

�h�p�_�g�d�b�� �i�Z�j�Z�f�_�l�j�h�\�� �^�b�g�Z�f�b�d�b�� �j�h�k�l�Z�� �n�b�[�j�b�g�h�\�h�]�h�� �k�]�m�k�l�d�Z�� �m�� �i�Z�p�b�_�g�l�h�\�� �k��

�l�j�h�f�[�h�w�f�[�h�e�b�_�c���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b  

 

�<�<�?�>�?�G�B�?�����<�_�^�_�g�b�_�� �i�Z�p�b�_�g�l�h�\�� �k�� �l�j�h�f�[�h�w�f�[�h�e�b�_�c�� �e�_�]�h�q�g�h�c�� �Z�j�l�_�j�b�b�� ���L�W�E�:����

�j�_�]�e�Z�f�_�g�l�b�j�h�\�Z�g�h�� �f�_�`�^�m�g�Z�j�h�^�g�u�f�b�� �b�� �h�l�_�q�_�k�l�\�_�g�g�u�f�b�� �d�e�b�g�b�q�_�k�d�b�f�b�� �j�_�d�h�f�_�g�^�Z�p�b�y�f�b����

�h�^�g�Z�d�h���� �d�Z�d�� �i�h�d�Z�a�Z�e�b�� �j�_�a�m�e�v�l�Z�l�u�� �j�h�k�k�b�c�k�d�h�]�h�� �j�_�]�b�k�l�j�Z�� �K�B�J�?�G�:�� ����������-���������]�]����

�g�Z�[�e�x�^�Z�_�l�k�y���o�h�j�h�r�Z�y���i�j�b�\�_�j�`�_�g�g�h�k�l�v���d���k�h�\�j�_�f�_�g�g�u�f���j�_�d�h�f�_�g�^�Z�p�b�y�f���\���i�e�Z�g�_���^�b�Z�]�g�h�k�l�b�d�b��

�L�W�E�:�����\���l�h���\�j�_�f�y���d�Z�d���f�_�^�b�d�Z�f�_�g�l�h�a�g�Z�y���l�_�j�Z�i�b�y���l�h�e�v�d�h���\���i�h�e�h�\�b�g�_���k�e�m�q�Z�_�\���k�h�h�l�\�_�l�k�l�\�h�\�Z�e�Z��

�b�o���l�j�_�[�h�\�Z�g�b�y�f���>5�@�����H�^�g�h�c���b�a���g�Z�b�[�h�e�_�_���h�k�l�j�u�o���i�j�h�[�e�_�f���i�h�k�e�_���i�_�j�_�g�_�k�_�g�g�h�c���L�W�E�:���y�\�e�y�_�l�k�y��

�j�_�p�b�^�b�\�b�j�m�x�s�_�_�� �l�_�q�_�g�b�_�� �a�Z�[�h�e�_�\�Z�g�b�y���� �L�Z�d���� �q�Z�k�l�h�l�Z�� �j�_�p�b�^�b�\�Z�� �\�� �l�_�q�_�g�b�_�� �i�_�j�\�h�]�h�� �]�h�^�Z��

�g�Z�[�e�x�^�_�g�b�y���k�h�k�l�Z�\�e�y�_�l�����������������i�j�b���w�l�h�f���i�h�q�l�b���i�h�e�h�\�b�g�Z���\�k�_�o���k�e�m�q�Z�_�\���y�\�e�y�x�l�k�y���n�Z�l�Z�e�v�g�u�f�b��

[6�@���� �K�Z�f�h�c�� �\�_�k�h�f�h�c�� �i�j�b�q�b�g�h�c�� �j�Z�a�\�b�l�b�y�� �j�_�p�b�^�b�\�Z�� �L�W�E�:�� �y�\�e�y�_�l�k�y�� �h�l�f�_�g�Z��

�Z�g�l�b�d�h�Z�]�m�e�y�g�h�l�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\�� �j�Z�g�_�_�� �r�_�k�l�b�� �f�_�k�y�p�_�\�� �m�� �e�b�p�� �k�� �\�u�k�h�d�b�f�� �j�b�k�d�h�f���j�_�p�b�^�b�\�Z��

�a�Z�[�h�e�_�\�Z�g�b�y�����I�j�h�^�e�_�g�g�Z�y���Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�Z�y���l�_�j�Z�i�b�y���i�h�d�Z�a�Z�g�Z���j�y�^�m���i�Z�p�b�_�g�l�h�\���i�j�b���g�Z�e�b�q�b�b��

�\�u�k�h�d�h�]�h�� �j�b�k�d�Z�� �j�_�p�b�^�b�\�Z�� �L�W�E�:���� �h�^�g�Z�d�h�� �g�_�� �k�e�_�^�m�_�l�� �a�Z�[�u�\�Z�l�v�� �h�� �j�b�k�d�_�� �d�j�h�\�h�l�_�q�_�g�b�c�� �i�j�b��

�k�l�h�c�d�h�f���b�g�]�b�[�b�j�h�\�Z�g�b�b���n�Z�d�l�h�j�h�\���k�\�_�j�l�u�\�Z�g�b�y���d�j�h�\�b�����B�a�m�q�_�g�b�_���[�_�a�h�i�Z�k�g�h�k�l�b���i�j�h�^�e�_�g�g�h�c��

�Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c�� �l�_�j�Z�i�b�b�� �k�l�Z�g�h�\�b�l�k�y�� �i�j�b�h�j�b�l�_�l�g�h�c�� �a�Z�^�Z�q�_�c�� �\�� �k�h�\�j�_�f�_�g�g�u�o�� �m�k�e�h�\�b�y�o��

�\�l�h�j�b�q�g�h�c�� �i�j�h�n�b�e�Z�d�l�b�d�b�� �j�_�p�b�^�b�\�b�j�m�x�s�_�]�h�� �l�_�q�_�g�b�y�� �L�W�E�:���� �<�g�_�^�j�_�g�b�_�� �\�� �i�j�Z�d�l�b�d�m��

�b�g�l�_�]�j�Z�e�v�g�u�o�� �f�_�l�h�^�h�\�� �h�p�_�g�d�b�� �i�e�Z�a�f�_�g�g�h�]�h�� �b�� �l�j�h�f�[�h�p�b�l�Z�j�g�h�]�h�� �]�_�f�h�k�l�Z�a�Z��

�>���l�j�h�f�[�h�w�e�Z�k�l�h�]�j�Z�n�b�y�����L�W�=�������l�_�k�l���]�_�g�_�j�Z�p�b�b���l�j�h�f�[�b�g�Z�����L�=�L�������l�j�h�f�[�h�^�b�g�Z�f�b�d�Z�@���i�h�a�\�h�e�y�x�l��

�h�k�m�s�_�k�l�\�e�y�l�v�� �Z�^�_�d�\�Z�l�g�u�c�� �d�h�g�l�j�h�e�v�� �i�j�b�_�f�Z�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\���� �H�^�g�Z�d�h����

�g�_�k�f�h�l�j�y���g�Z���k�o�h�`�b�_���n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�_���i�j�b�g�p�b�i�u���b�a�f�_�j�_�g�b�c�����j�_�a�m�e�v�l�Z�l�u�����i�h�e�m�q�Z�_�f�u�_���i�j�b��

�i�j�h�\�_�^�_�g�b�b���b�g�l�_�]�j�Z�e�v�g�u�o���f�_�l�h�^�h�\�����f�h�]�m�l���k�m�s�_�k�l�\�_�g�g�h���j�Z�a�e�b�q�Z�l�v�k�y�����g�_�^�h�k�l�Z�l�h�q�g�h���^�Z�g�g�u�o��

�h���k�h�i�h�k�l�Z�\�e�_�g�b�b���b�g�l�_�]�j�Z�e�v�g�u�o���l�_�k�l�h�\���k���j�_�a�m�e�v�l�Z�l�Z�f�b���l�j�Z�^�b�p�b�h�g�g�u�o���d�e�h�l�l�b�g�]�h�\�u�o���l�_�k�l�h�\����

�q�l�h���f�h�`�_�l���k�m�s�_�k�l�\�_�g�g�h���\�e�b�y�l�v���g�Z���l�Z�d�l�b�d�m���b���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���e�_�q�_�g�b�y���i�Z�p�b�_�g�l�h�\���k���L�W�E�:��

[7, 8, 9]. 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y �± �b�a�m�q�b�l�v�� �k�h�k�l�h�y�g�b�_�� �d�h�Z�]�m�e�y�p�b�h�g�g�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z�� �d�j�h�\�b��

�j�Z�a�e�b�q�g�u�f�b�� �e�Z�[�h�j�Z�l�h�j�g�u�f�b�� �f�_�l�h�^�Z�f�b�� �m�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �i�_�j�_�g�_�k�_�g�g�h�c�� �l�j�h�f�[�h�w�f�[�h�e�b�b��

�e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b���i�j�b�\�_�j�`�_�g�g�u�o���d���^�e�b�l�_�e�v�g�h�c���Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c���l�_�j�Z�i�b�b�� 

�F�Z�l�_�j�b�Z�e�� �b�� �f�_�l�h�^�u�����B�k�k�e�_�^�h�\�Z�g�b�_�� �\�u�i�h�e�g�_�g�h�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�h�� �k�l�Z�g�^�Z�j�l�Z�f�b��

�g�Z�^�e�_�`�Z�s�_�c�� �d�e�b�g�b�q�_�k�d�h�c�� �i�j�Z�d�l�b�d�b�� ���*�R�R�G�� �&�O�L�Q�L�F�D�O�� �3�U�D�F�W�L�F�H������ �I�j�h�l�h�d�h�e�� �b�k�k�e�_�^�h�\�Z�g�b�y��

�h�^�h�[�j�_�g�� �e�h�d�Z�e�v�g�u�f�� �w�l�b�q�_�k�d�b�f�� �d�h�f�b�l�_�l�h�f�� �m�q�j�_�`�^�_�g�b�y���� �<�k�_�� �i�Z�p�b�_�g�l�u���� �\�d�e�x�q�_�g�g�u�_�� �\��

�b�k�k�e�_�^�h�\�Z�g�b�_�����i�h�^�i�b�k�Z�e�b���^�h�[�j�h�\�h�e�v�g�h�_���b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_���k�h�]�e�Z�k�b�_�����<���b�k�k�e�_�^�h�\�Z�g�b�_���\�h�r�e�b��

������ �i�Z�p�b�_�g�l�Z�� �k�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�g�h�c�� �i�h�� �^�Z�g�g�u�f�� �d�h�f�i�v�x�l�_�j�g�h�c�� �l�h�f�h�]�j�Z�n�b�b�� �k��



22 
 

�d�h�g�l�j�Z�k�l�b�j�h�\�Z�g�b�_�f���L�W�E�:�����i�h�k�l�m�i�b�\�r�b�_���\���k�l�Z�p�b�h�g�Z�j���k���o�Z�j�Z�d�l�_�j�g�h�c���d�e�b�g�b�q�_�k�d�h�c���d�Z�j�l�b�g�h�c����

�K�o�_�f�Z�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �i�Z�p�b�_�g�l�h�\�� �\�d�e�x�q�Z�e�Z�� �k�[�h�j�� �Z�g�Z�f�g�_�a�Z�� �b�� �`�Z�e�h�[���� �h�p�_�g�d�m�� �h�[�t�_�d�l�b�\�g�h�]�h��

�k�l�Z�l�m�k�Z���b���h�i�j�_�^�_�e�_�g�b�_���i�j�h�]�g�h�k�l�b�q�_�k�d�h�]�h���b�g�^�_�d�k�Z������-�^�g�_�\�g�h�c���e�_�l�Z�e�v�g�h�k�l�b���m���[�h�e�v�g�u�o���L�W�E�:��

���3�X�O�P�R�Q�D�U�\�� �(�P�E�R�O�L�V�P�� �6�H�Y�H�U�L�W�\�� �,�Q�G�H�[���� �3�(�6�,������ �<�� �i�h�k�e�_�^�m�x�s�_�f�� �a�Z�i�b�k�u�\�Z�e�Z�k�v��

�w�e�_�d�l�j�h�d�Z�j�^�b�h�]�j�Z�f�f�Z�� �\�� ������ �h�l�\�_�^�_�g�b�y�o���� �h�i�j�_�^�_�e�y�e�b�k�v�� �e�Z�[�h�j�Z�l�h�j�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b�� ���h�[�s�b�c�� �b��

�[�b�h�o�b�f�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�u�� �d�j�h�\�b���� �'-�^�b�f�_�j���� �d�h�Z�]�m�e�h�]�j�Z�f�f�Z���� �l�j�h�i�h�g�b�g�� �L������ �i�j�h�\�h�^�b�e�b�k�v��

�w�o�h�d�Z�j�^�b�h�]�j�Z�n�b�y�� �k�� �h�i�j�_�^�_�e�_�g�b�_�f�� �j�Z�a�f�_�j�h�\�� �i�j�Z�\�h�]�h�� �`�_�e�m�^�h�q�d�Z�� �b�� �^�Z�\�e�_�g�b�y�� �\�� �e�_�]�h�q�g�h�c��

�Z�j�l�_�j�b�b�����>�E�:�������p�\�_�l�g�h�_���^�m�i�e�_�d�k�g�h�_���k�d�Z�g�b�j�h�\�Z�g�b�_���\�_�g���g�b�`�g�b�o���d�h�g�_�q�g�h�k�l�_�c�� 

�B�a�� �j�_�]�b�k�l�j�Z�� �i�Z�p�b�_�g�l�h�\�� �k�� �L�W�E�:�� �[�u�e�b�� �h�l�h�[�j�Z�g�u�� ������ �i�Z�p�b�_�g�l�Z���� �d�h�l�h�j�u�f�� �i�h�d�Z�a�Z�g�Z��

�i�j�h�^�e�_�g�g�Z�y�� �l�_�j�Z�i�b�y�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�Z�f�b�� �b�� �i�j�h�r�e�b�� ������ �f�_�k�y�q�g�u�c�� �i�_�j�b�h�^�� �g�Z�[�e�x�^�_�g�b�y����

�i�j�h�^�h�e�`�Z�y�� �i�j�b�_�f�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\���� �<�k�_�� �i�Z�p�b�_�g�l�u�� �b�f�_�e�b�� �\�u�k�h�d�b�c�� �j�b�k�d��

�j�_�p�b�^�b�\�Z���l�j�h�f�[�h�w�f�[�h�e�b�q�_�k�d�b�o���h�k�e�h�`�g�_�g�b�c���� 

�F�Z�l�_�j�b�Z�e�h�f���b�k�k�e�_�^�h�\�Z�g�b�y���y�\�e�y�e�Z�k�v���\�_�g�h�a�g�Z�y���d�j�h�\�v�����a�Z�[�j�Z�g�g�Z�y���b�a���d�m�[�b�l�Z�e�v�g�h�c���\�_�g�u��

�k�� �i�h�f�h�s�v�x�� �b�a�h�e�b�j�h�\�Z�g�g�h�c�� �\�Z�d�m�w�l-�k�b�k�l�_�f�u�� �\�� �m�l�j�_�g�g�b�_�� �q�Z�k�u�� �^�h�� �i�j�b�_�f�Z�� �i�b�s�b�� �b��

�e�_�d�Z�j�k�l�\�_�g�g�u�o���i�j�_�i�Z�j�Z�l�h�\�����I�h�k�e�_�^�g�b�c���i�j�b�_�f���j�b�\�Z�j�h�d�k�Z�[�Z�g�Z���[�u�e���������q�Z�k���g�Z�a�Z�^�����Z�i�b�d�k�Z�[�Z�g�Z��

�b���^�Z�[�b�]�Z�l�j�Z�g�Z���± �������q�Z�k�h�\���g�Z�a�Z�^���b���\�Z�j�n�Z�j�b�g�Z���[�h�e�_�_���������q�Z�k�h�\���g�Z�a�Z�^�� 

�G�Z�b�[�h�e�_�_ �^�h�k�l�m�i�g�u�f���f�_�l�h�^�h�f���y�\�e�y�_�l�k�y���\�u�i�h�e�g�_�g�b�_���d�h�Z�]�m�e�h�]�j�Z�f�f�u���k���h�i�j�_�^�_�e�_�g�b�_�f��

�k�l�Z�g�^�Z�j�l�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\���� �'-�^�b�f�_�j�� �h�i�j�_�^�_�e�y�e�k�y�� �g�Z�� �m�g�b�\�_�j�k�Z�e�v�g�h�f�� �Z�\�l�h�f�Z�l�b�q�_�k�d�h�f��

�Z�g�Z�e�b�a�Z�l�h�j�_�� �&�(�9�(�5�2�1-�$�/�3�+�$�� ���7�H�F�K�Q�R�F�O�R�Q�H���� �9�L�H�Q�Q�D���� �:�\�k�l�j�b�y���� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�k�l�Z�g�^�Z�j�l�b�a�b�j�h�\�Z�g�g�u�o���l�_�k�l-�k�b�k�l�_�f���w�l�h�c���`�_���n�b�j�f�u�� 

�K���i�h�f�h�s�v�x���l�_�k�l�Z���]�_�g�_�j�Z�p�b�b���l�j�h�f�[�b�g�Z���h�p�_�g�b�\�Z�e�b���d�h�e�b�q�_�k�l�\�_�g�g�u�_���b���^�b�g�Z�f�b�q�_�k�d�b�_��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �h�[�j�Z�a�h�\�Z�g�b�y�� �l�j�h�f�[�b�g�Z�� �\�� �k�l�Z�g�^�Z�j�l�g�h�c�� �b�� �[�_�^�g�h�c�� �l�j�h�f�[�h�p�b�l�Z�f�b�� �i�e�Z�a�f�_��

�d�j�h�\�b�����H�p�_�g�b�\�Z�e�b���k�e�_�^�m�x�s�b�_���i�Z�j�Z�f�_�l�j�u�����/�D�J���W�L�P�H�����W�/�D�J�����f�b�g�����± �\�j�_�f�y���b�g�b�p�b�Z�p�b�b���i�j�h�p�_�k�k�Z��

�k�\�_�j�l�u�\�Z�g�b�y�� �d�j�h�\�b���� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �g�Z�q�Z�e�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �l�j�h�f�[�b�g�Z���� �^�h�k�l�Z�l�h�q�g�h�]�h�� �^�e�y��

�h�[�j�Z�a�h�\�Z�g�b�y�� �i�_�j�\�u�o�� �g�b�l�_�c�� �n�b�[�j�b�g�Z���� �3�H�D�N�� �W�K�U�R�P�E�L�Q�� ���3�H�D�N���� �g�f�h�e�v���e���� �± �f�Z�d�k�b�f�Z�e�v�g�h�_��

�d�h�e�b�q�_�k�l�\�h���l�j�h�f�[�b�g�Z�����h�[�j�Z�a�m�x�s�_�_�k�y���\���i�j�h�p�_�k�k�_���_�]�h���]�_�g�_�j�Z�p�b�b���\���h�[�j�Z�a�p�_���i�e�Z�a�f�u�����7�L�P�H���W�R��

�S�H�D�N�� ���W�3�H�D�N���� �f�b�g���� �± �\�j�_�f�y���� �a�Z�� �d�h�l�h�j�h�_�� �\�� �h�[�j�Z�a�p�_�� �h�[�j�Z�a�m�_�l�k�y�� �f�Z�d�k�b�f�Z�e�v�g�h�_�� �d�h�e�b�q�_�k�l�\�h��

�l�j�h�f�[�b�g�Z�����(�7�3�����$�8�&�����g�f�h�e�v�����± �w�g�^�h�]�_�g�g�u�c���l�j�h�f�[�b�g�h�\�u�c���i�h�l�_�g�p�b�Z�e�����b�a�f�_�j�y�_�l�k�y���i�e�h�s�Z�^�v�x��

�i�h�^�� �d�j�b�\�h�c�� �]�_�g�_�j�Z�p�b�b�� �l�j�h�f�[�b�g�Z���� �k�d�h�j�h�k�l�v�� �h�[�j�Z�a�h�\�Z�g�b�y�� �l�j�h�f�[�b�g�Z�� ���9���� �g�f�h�e�v���f�b�g����

�j�Z�k�k�q�b�l�u�\�Z�_�l�k�y�� �d�Z�d�� �h�l�g�h�r�_�g�b�_�� �3�H�D�N�� �W�K�U�R�P�E�L�Q�� �d�� �j�Z�a�g�b�p�_�� �W�3�H�D�N�� �b�� �/�D�J�� �W�L�P�H���� �I�h�k�e�_�^�g�b�_��

�i�Z�j�Z�f�_�l�j�u���h�l�j�Z�`�Z�x�l���d�h�g�_�q�g�u�c���b���g�Z�b�[�h�e�_�_���n�m�g�d�p�b�h�g�Z�e�v�g�h���a�g�Z�q�b�f�u�c���j�_�a�m�e�v�l�Z�l���± �k�g�b�`�_�g�b�_��

�]�_�g�_�j�Z�p�b�b���l�j�h�f�[�b�g�Z���b���i�h�k�e�_�^�m�x�s�_�]�h���n�b�[�j�b�g�h�h�[�j�Z�a�h�\�Z�g�b�y���i�h�^���^�_�c�k�l�\�b�_�f���Z�g�l�b�d�h�Z�]�m�e�y�g�l�h�\��

[10-12]. 

�L�Z�d�`�_�� �^�e�y�� �d�h�g�l�j�h�e�y�� �k�h�k�l�h�y�g�b�y�� �i�e�Z�a�f�_�g�g�h�]�h�� �]�_�f�h�k�l�Z�a�Z�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �f�_�l�h�^��

�^�b�g�Z�f�b�q�_�k�d�h�c�� �l�j�h�f�[�h�n�h�l�h�f�_�l�j�b�b�� ���\�h�k�k�h�a�^�Z�g�b�_�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �h�[�j�Z�a�h�\�Z�g�b�y��
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�k�]�m�k�l�d�Z�� �h�l�� �k�l�_�g�d�b�� �k�h�k�m�^�Z�� �\�]�e�m�[�v�� �i�e�Z�a�f�u������ �K�� �w�l�h�c�� �p�_�e�v�x�� �i�j�b�f�_�g�y�e�Z�k�v�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�Z�y��

�e�Z�[�h�j�Z�l�h�j�g�Z�y�� �k�b�k�l�_�f�Z�� �©�J�_�]�b�k�l�j�Z�l�h�j�� �l�j�h�f�[�h�^�b�g�Z�f�b�d�b�� �L-���ª�� �d�h�f�i�Z�g�b�b�� �=�_�f�Z�D�h�j�� ���J�h�k�k�b�y������

�>�e�y�� �Z�g�Z�e�b�a�Z�� �^�h�k�l�m�i�g�u�� �k�e�_�^�m�x�s�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �i�Z�j�Z�f�_�l�j�u�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h-�\�j�_�f�_�g�g�h�c��

�^�b�g�Z�f�b�d�b���j�h�k�l�Z���n�b�[�j�b�g�h�\�h�]�h���k�]�m�k�l�d�Z�����a�Z�^�_�j�`�d�Z���j�h�k�l�Z���k�]�m�k�l�d�Z�����7�O�D�J�������k�d�h�j�h�k�l�v���j�h�k�l�Z���k�]�m�k�l�d�Z��

���9�������g�Z�q�Z�e�v�g�Z�y���k�d�h�j�h�k�l�v�����9�L�����b���k�l�Z�p�b�h�g�Z�j�g�Z�y���k�d�h�j�h�k�l�v���j�h�k�l�Z���k�]�m�k�l�d�Z�����9�V�W�������Z���l�Z�d�`�_���j�Z�a�f�_�j��

�k�]�m�k�l�d�Z�� �q�_�j�_�a�� ������ �f�b�g�� ���&�6������ �H�i�j�_�^�_�e�y�x�l�� �l�Z�d�`�_�� �i�e�h�l�g�h�k�l�v�� �k�]�m�k�l�d�Z�� ���'���� �b�� �\�j�_�f�y���i�h�y�\�e�_�g�b�y��

�k�i�h�g�l�Z�g�g�u�o���k�]�m�k�l�d�h�\�����7�V�S�����>13].  

�L�j�h�f�[�h�w�e�Z�k�l�h�]�j�Z�n�b�y�� ���L�W�=���� �± �]�e�h�[�Z�e�v�g�u�c�� �f�_�l�h�^���� �i�h�a�\�h�e�y�x�s�b�c�� �h�p�_�g�b�l�v�� �k�l�_�i�_�g�v��

�Z�d�l�b�\�g�h�k�l�b�� �n�b�[�j�b�g�h�e�b�a�Z���� �d�Z�d�� �i�e�Z�a�f�_�g�g�h�c�� �l�Z�d�� �b�� �l�j�h�f�[�h�p�b�l�Z�j�g�h�c�� �d�h�f�i�h�g�_�g�l�u�� �k�b�k�l�_�f�u��

�k�\�_�j�l�u�\�Z�g�b�y���� �� �<�h�� �\�j�_�f�y�� �i�_�j�\�h�c�� �n�Z�a�u�� ����-������ �f�b�g�m�l���� �h�[�j�Z�a�m�_�l�k�y�� �l�j�h�f�[�h�d�b�g�Z�a�Z���� �^�Z�e�_�_���� �\�h��

�\�l�h�j�m�x���n�Z�a�m���n�h�j�f�b�j�m�_�l�k�y���k�]�m�k�l�h�d�����^�e�b�l�_�e�v�g�h�k�l�v���n�Z�a�u�����±�����f�b�g�������Z���\���l�j�_�l�v�x���n�Z�a�m���h�[�j�Z�a�m�_�l�k�y��

�n�b�[�j�b�g���� �b�� �d�j�b�\�Z�y�� �^�h�k�l�b�]�Z�_�l�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �Z�f�i�e�b�l�m�^�u���� �B�k�k�e�_�^�h�\�Z�g�b�_�� �L�W�=�� �\�u�i�h�e�g�y�e�b�� �k��

�i�h�f�h�s�v�x�� �l�j�h�f�[�h�w�e�Z�k�l�h�]�j�h�n�Z�� �7�(�*�� ���������� �n�b�j�f�u�� �+�D�H�P�R�V�F�R�S�H�� ���K�R�:������ �H�i�j�_�^�_�e�y�e�b��

�k�e�_�^�m�x�s�b�_�� �j�Z�k�q�_�l�g�u�_�� �\�_�e�b�q�b�g�u���� �5�� �± �\�j�_�f�y�� �h�l�� �f�h�f�_�g�l�Z�� �g�Z�q�Z�e�Z�� �Z�g�Z�e�b�a�Z�� �^�h�� �h�[�j�Z�a�h�\�Z�g�b�y��

�i�_�j�\�u�o���g�b�l�_�c���n�b�[�j�b�g�Z�����.���±  �\�j�_�f�y���h�l���f�h�f�_�g�l�Z���g�Z�q�Z�e�Z���h�[�j�Z�a�h�\�Z�g�b�y���k�]�m�k�l�d�Z���^�h���^�h�k�l�b�`�_�g�b�y��

�n�b�d�k�b�j�h�\�Z�g�g�h�]�h���m�j�h�\�g�y���i�j�h�q�g�h�k�l�b���k�]�m�k�l�d�Z�����f�Z�d�k�b�f�Z�e�v�g�h�_���h�[�j�Z�a�h�\�Z�g�b�_���n�b�[�j�b�g�Z�������.���± �m�]�h�e����

�i�h�k�l�j�h�_�g�g�u�c���i�h���d�Z�k�Z�l�_�e�v�g�h�c���d���l�j�h�f�[�h�w�e�Z�k�l�h�]�j�Z�f�f�_���b�a���l�h�q�d�b���g�Z�q�Z�e�Z���h�[�j�Z�a�h�\�Z�g�b�y���k�]�m�k�l�d�Z����

�h�l�h�[�j�Z�`�Z�_�l�� �k�d�h�j�h�k�l�v�� �m�\�_�e�b�q�_�g�b�y�� �i�j�h�q�g�h�k�l�b�� �n�b�[�j�b�g�h�\�h�c�� �k�_�l�b�� �b�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �m�j�h�\�_�g�v��

�n�b�[�j�b�g�h�]�_�g�Z���\���i�e�Z�a�f�_�����$���± �Z�f�i�e�b�l�m�^�Z���\���d�h�g�d�j�_�l�g�u�c���f�h�f�_�g�l���\�j�_�f�_�g�b���\���o�h�^�_���b�a�f�_�j�_�g�b�y�����F�:��

�± �f�Z�d�k�b�f�Z�e�v�g�Z�y�� �Z�f�i�e�b�l�m�^�Z���� �h�l�h�[�j�Z�`�Z�x�s�Z�y�� �f�Z�d�k�b�f�Z�e�v�g�m�x�� �i�j�h�q�g�h�k�l�v�� �k�]�m�k�l�d�Z�����g�Z�� ��������

�h�[�m�k�e�h�\�e�_�g�Z�� �d�h�e�b�q�_�k�l�\�h�f�� �b�� �k�\�h�c�k�l�\�Z�f�b�� �l�j�h�f�[�h�p�b�l�h�\���� �g�Z�� �������� �± �d�h�e�b�q�_�k�l�\�h�f��

�h�[�j�Z�a�h�\�Z�\�r�_�]�h�k�y�� �n�b�[�j�b�g�Z������ �J�F�:�� �± �i�j�h�]�g�h�a�b�j�m�_�f�Z�y�� �f�Z�d�k�b�f�Z�e�v�g�Z�y�� �Z�f�i�e�b�l�m�^�Z����

�i�h�a�\�h�e�y�x�s�Z�y�� �\�u�i�h�e�g�b�l�v�� �j�Z�g�g�x�x�� �^�b�Z�]�g�h�k�l�b�d�m�� �^�b�k�n�m�g�d�p�b�b�� �l�j�h�f�[�h�p�b�l�h�\�� �_�s�_�� �^�h�� �l�h�]�h��

�f�h�f�_�g�l�Z���� �d�Z�d�� �f�Z�d�k�b�f�Z�e�v�g�Z�y�� �Z�f�i�e�b�l�m�^�Z�� �[�m�^�_�l�� �^�h�k�l�b�]�g�m�l�Z���� �J�F�:�� �i�j�b�g�b�f�Z�_�l�� �k�e�_�^�m�x�s�b�_��

�a�g�Z�q�_�g�b�y���� ���� �� �± �i�h�d�Z�a�u�\�Z�_�l���� �q�l�h���� �k�d�h�j�_�_�� �\�k�_�]�h���� �F�:�� �^�h�k�l�b�]�g�_�l�� �o�h�l�y�� �[�u�� �g�b�`�g�_�c�� �]�j�Z�g�b�p�u��

�^�b�Z�i�Z�a�h�g�Z�� �g�h�j�f�Z�e�v�g�u�o�� �a�g�Z�q�_�g�b�c���� ���� �± �F�:���� �k�d�h�j�_�_�� �\�k�_�]�h���� �g�_�� �^�h�k�l�b�]�g�_�l�� �g�b�`�g�_�c�� �]�j�Z�g�b�p�u��

�^�b�Z�i�Z�a�h�g�Z�� �g�h�j�f�Z�e�v�g�u�o�� �a�g�Z�q�_�g�b�c���� �/�<������ �± �\�u�j�Z�`�_�g�g�h�_�� �\�� �i�j�h�p�_�g�l�Z�o�� �h�l�g�h�r�_�g�b�_�� �i�e�h�s�Z�^�b����

�h�]�j�Z�g�b�q�_�g�g�h�c�� �d�j�b�\�h�c�� �l�j�h�f�[�h�w�e�Z�k�l�h�]�j�Z�f�f�u�� �\�� �l�_�q�_�g�b�_�� ������ �f�b�g�� �k�� �f�h�f�_�g�l�Z�� �^�h�k�l�b�`�_�g�b�y��

�f�Z�d�k�b�f�Z�e�v�g�h�c���Z�f�i�e�b�l�m�^�u���d�����]�b�i�h�l�_�l�b�q�_�k�d�h�c���i�e�h�s�Z�^�b���l�h�c���`�_���d�j�b�\�h�c���[�_�a���i�j�b�a�g�Z�d�h�\���e�b�a�b�k�Z����

�I�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�m�� �i�j�h�p�_�k�k�Z�� �j�Z�k�l�\�h�j�_�g�b�y�� �k�]�m�k�l�d�Z�� �± �_�]�h�� �e�b�a�b�k�Z���� �(�3�/�� �± 

�i�j�_�^�i�h�e�Z�]�Z�_�f�u�c�� �i�j�h�p�_�g�l�� �e�b�a�b�k�Z�� �k�]�m�k�l�d�Z���� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �i�j�h�]�g�h�a �h�l�g�h�r�_�g�b�y��

�Z�f�i�e�b�l�m�^�u���d�h�e�_�[�Z�g�b�c���\���f�h�f�_�g�l���\�j�_�f�_�g�b�����k�h�h�l�\�_�l�k�l�\�m�x�s�b�c���������f�b�g�m�l�Z�f���i�h�k�e�_���^�h�k�l�b�`�_�g�b�y��

�f�Z�d�k�b�f�Z�e�v�g�h�c���Z�f�i�e�b�l�m�^�u���d���f�Z�d�k�b�f�Z�e�v�g�h�c���Z�f�i�e�b�l�m�^�_�����\�u�j�Z�`�_�g�g�u�c���\���i�j�h�p�_�g�l�Z�o�����G�Z�q�b�g�Z�_�l��

�j�Z�k�k�q�b�l�u�\�Z�l�v�k�y�� �q�_�j�_�a�� ������ �k�� �i�h�k�e�_�� �^�h�k�l�b�`�_�g�b�y�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �Z�f�i�e�b�l�m�^�u�� �b�� �i�h�k�l�h�y�g�g�h��

�h�[�g�h�\�e�y�_�l�k�y���g�Z���i�j�h�l�y�`�_�g�b�b���������f�b�g�����^�h���l�h�]�h���f�h�f�_�g�l�Z�����d�h�]�^�Z���h�g���k�l�Z�g�h�\�b�l�k�y���w�d�\�b�\�Z�e�_�g�l�g�u�f��
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LY30; CI �± �d�h�Z�]�m�e�y�p�b�h�g�g�u�c�� �b�g�^�_�d�k�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �d�h�Z�]�m�e�y�p�b�h�g�g�u�c�� �i�h�l�_�g�p�b�Z�e�� �d�j�h�\�b��

�i�Z�p�b�_�g�l�Z�� �\�� �p�_�e�h�f���� �G�h�j�f�Z�e�v�g�u�_�� �a�g�Z�q�_�g�b�y�� �d�h�Z�]�m�e�y�p�b�h�g�g�h�]�h�� �b�g�^�_�d�k�Z�� �e�_�`�Z�l�� �\�� �^�b�Z�i�Z�a�h�g�_��

�f�_�`�^�m���±���������b�������������I�h�e�h�`�b�l�_�e�v�g�u�_���a�g�Z�q�_�g�b�y���\�g�_���w�l�h�]�h���^�b�Z�i�Z�a�h�g�Z�����&�,�!�����������m�d�Z�a�u�\�Z�x�l���g�Z���l�h����

�q�l�h���h�[�j�Z�a�_�p���g�Z�o�h�^�b�l�k�y���\���k�h�k�l�h�y�g�b�b���]�b�i�_�j�d�h�Z�]�m�e�y�p�b�b�����H�l�j�b�p�Z�l�_�e�v�g�u�_���a�g�Z�q�_�g�b�y�����&�,���±3,0) �± 

�\���]�b�i�h�d�h�Z�]�m�e�y�p�b�b���>��4]. 

�K�l�Z�l�b�k�l�b�q�_�k�d�Z�y�� �h�[�j�Z�[�h�l�d�Z�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�k�m�s�_�k�l�\�e�y�e�Z�k�v�� �k�� �i�h�f�h�s�v�x��

�i�Z�d�_�l�Z�� �i�j�h�]�j�Z�f�f�� �0�H�G�&�D�O�F�9�H�U�V�L�R�Q�� �������������� ���6�R�I�W�Z�D���� �;�_�e�v�]�b�y������ �D�Z�q�_�k�l�\�_�g�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b��

�i�j�_�^�k�l�Z�\�e�_�g�u���\�� �\�b�^�_���q�Z�k�l�h�l�� �b���i�j�h�p�_�g�l�h�\���� �d�h�e�b�q�_�k�l�\�_�g�g�u�_���i�h�d�Z�a�Z�l�_�e�b��- �\�� �\�b�^�_���f�_�^�b�Z�g�u���k��

�m�d�Z�a�Z�g�b�_�f�� �d�\�Z�j�l�b�e�v�g�h�]�h�� �j�Z�a�f�Z�o�Z�� �\�� �k�d�h�[�d�Z�o�� ������-�c�� �b�� ����-�c�� �i�j�h�p�_�g�l�b�e�b������ �K�j�Z�\�g�_�g�b�_�� �\�� �^�\�m�o��

�]�j�m�i�i�Z�o �i�j�h�\�h�^�b�e�h�k�v���k���i�h�f�h�s�v�x���d�j�b�l�_�j�b�y���F�Z�g�g�Z-�M�b�l�g�b���^�e�y���d�h�e�b�q�_�k�l�\�_�g�g�u�o���^�Z�g�g�u�o�����>�e�y��

�\�k�_�o���\�b�^�h�\���Z�g�Z�e�b�a�Z���k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�u�f�b���k�q�b�l�Z�e�b�k�v���a�g�Z�q�_�g�b�y���j�������������� 
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�f�h�`�g�h�� �m�l�\�_�j�`�^�Z�l�v���� �q�l�h�� �l�_�k�l�� �l�j�h�f�[�h�^�b�g�Z�f�b�d�b�� �i�_�j�k�h�g�b�n�b�p�b�j�h�\�Z�g�g�h�� �h�p�_�g�b�\�Z�_�l�� �w�n�n�_�d�l��

�Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c���l�_�j�Z�i�b�b���b���k�i�h�k�h�[�_�g���\�u�y�\�b�l�v���g�_���l�h�e�v�d�h���]�b�i�h�d�h�Z�]�m�e�y�p�b�h�g�g�u�_���k�h�k�l�h�y�g�b�y����

�m�]�j�h�`�Z�x�s�b�_���d�j�h�\�h�l�_�q�_�g�b�_�f�����g�h���b���g�_�^�h�k�l�Z�l�h�q�g�u�c���w�n�n�_�d�l���i�j�_�i�Z�j�Z�l�Z���m���h�l�^�_�e�v�g�u�o���d�Z�l�_�]�h�j�b�c��

�i�Z�p�b�_�g�l�h�\���� �q�l�h�� �f�h�`�_�l�� �i�j�b�\�_�k�l�b�� �d�� �j�_�p�b�^�b�\�m�� �L�W�E�:���� �I�h�e�m�q�_�g�g�u�_�� �g�Z�f�b�� �^�Z�g�g�u�_�� �h�� �k�\�y�a�b��

�\�u�k�h�d�h�c�� �k�d�h�j�h�k�l�b�� �h�[�j�Z�a�h�\�Z�g�b�y�� �n�b�[�j�b�g�h�\�h�]�h�� �k�]�m�k�l�d�Z�� �k�� �j�y�^�h�f�� �d�e�b�g�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�h�\��

�i�h�a�\�h�e�y�x�l�� �\�u�^�_�e�b�l�v�� �i�Z�p�b�_�g�l�h�\�� �k�� �\�_�j�h�y�l�g�h�k�l�v�x�� �j�_�p�b�^�b�\�b�j�h�\�Z�g�b�y�� �\�_�g�h�a�g�h�c��

�l�j�h�f�[�h�w�f�[�h�e�b�b���� �<�� �]�j�m�i�i�m�� �j�b�k�d�Z�� �\�h�r�e�b�� �[�h�e�_�_�� �f�h�e�h�^�u�_�� �i�Z�p�b�_�g�l�u�� �k�� �f�Z�k�k�b�\�g�h�c�� �L�W�E�:�� �b��

�\�u�k�h�d�b�f���k�b�k�l�h�e�b�q�_�k�d�b�f���^�Z�\�e�_�g�b�_�f���\���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b�����W�n�n�_�d�l�b�\�g�u�c���d�h�g�l�j�h�e�v���k�h�k�l�h�y�g�b�y��

�]�_�f�h�k�l�Z�a�Z�� �i�h�a�\�h�e�y�_�l�� �i�j�_�^�h�l�\�j�Z�l�b�l�v�� �i�h�\�l�h�j�g�u�_�� �k�e�m�q�Z�b�� �L�W�E�:���� �d�h�l�h�j�u�_�� �\�� ������������ �k�e�m�q�Z�_�\��

�a�Z�d�Z�g�q�b�\�Z�x�l�k�y���k�f�_�j�l�_�e�v�g�u�f���b�k�o�h�^�h�f���>��6�@�����>�Z�g�g�u�c���f�_�l�h�^���b�f�_�_�l���h�]�j�Z�g�b�q�_�g�b�y���\���h�p�_�g�d�_���\�k�_�o��

�a�\�_�g�v�_�\�� �]�_�f�h�k�l�Z�a�Z�� �\�� �k�\�y�a�b�� �k�� �b�k�d�e�x�q�_�g�b�_�f�� �b�a�� �Z�g�Z�e�b�a�Z���� �\�� �h�l�e�b�q�b�_�� �h�l���^�j�m�]�b�o�� �]�e�h�[�Z�e�v�g�u�o��

�l�_�k�l�h�\�����d�h�l�h�j�u�_���g�Z�r�e�b���i�j�b�f�_�g�_�g�b�_���\���d�e�b�g�b�q�_�k�d�h�c���i�j�Z�d�l�b�d�_�����l�j�h�f�[�h�p�b�l�Z�j�g�h�]�h���d�h�f�i�h�g�_�g�l�Z��

�d�j�h�\�b�� �>��7�@���� �H�^�g�Z�d�h�� �\�� �k�e�m�q�Z�_ �h�p�_�g�d�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�g�h�c�� �l�_�j�Z�i�b�b�� �f�_�l�h�^��

�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c�� �l�j�h�f�[�h�^�b�g�Z�f�b�d�b�� �f�h�`�_�l�� �[�u�l�v�� �r�b�j�h�d�h�� �i�j�b�f�_�g�b�f�� �d�Z�d�� �\�� �]�h�k�i�b�l�Z�e�v�g�h�f��

�i�_�j�b�h�^�_�����l�Z�d���b���i�j�b���Z�f�[�m�e�Z�l�h�j�g�h�f���g�Z�[�e�x�^�_�g�b�b���� 
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�=�e�Z�\�Z�� ���� �F�h�e�_�d�m�e�y�j�g�h-�]�_�g�_�l�b�q�_�k�d�b�_�� �f�Z�j�d�_�j�u�� �h�p�_�g�d�b�� �j�b�k�d�Z�� �j�Z�a�\�b�l�b�y��
�l�h�d�k�b�q�_�k�d�h�]�h���i�h�j�Z�`�_�g�b�y���f�b�h�d�Z�j�^�Z���g�Z���n�h�g�_���i�j�b�f�_�g�_�g�b�y���Z�g�l�j�Z�p�b�d�e�b�g�h�\�� 

 

�<�\�_�^�_�g�b�_. �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �f�g�h�]�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�_�^�i�h�e�Z�]�Z�x�l�� �g�Z�e�b�q�b�_�� �j�_�r�Z�x�s�_�]�h��

�a�g�Z�q�_�g�b�y�� �p�b�j�d�m�e�b�j�m�x�s�b�o�� �f�b�d�j�h�J�G�D�� �\�� �j�_�]�m�e�y�p�b�b�� �f�h�e�_�d�m�e�y�j�g�u�o�� �i�m�l�_�c���� �\�� �l�h�f�� �q�b�k�e�_�� �b�� �\��

�i�Z�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �f�_�o�Z�g�b�a�f�Z�o�� �d�Z�j�^�b�h�l�h�d�k�b�q�_�k�d�b�o�� �w�n�n�_�d�l�h�\�� �Z�g�l�j�Z�p�b�d�e�b�g�h�\���� �m�k�i�_�r�g�h��

�i�j�b�f�_�g�y�_�f�u�o�� �\�� �l�_�j�Z�i�b�b�� �a�e�h�d�Z�q�_�k�l�\�_�g�g�u�o�� �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�c���� �L�Z�d�`�_�� �i�j�_�^�i�h�e�Z�]�Z�_�l�k�y���� �q�l�h��

�]�_�g�_�l�b�q�_�k�d�Z�y���i�j�_�^�j�Z�k�i�h�e�h�`�_�g�g�h�k�l�v���d���h�[�j�Z�a�h�\�Z�g�b�x���h�i�m�o�h�e�_�c�����k�\�y�a�Z�g�g�Z�y���k���i�h�e�b�f�h�j�n�b�a�f�h�f��

�]�_�g�h�\�����b�f�_�_�l���g�_���f�_�g�_�_���\�Z�`�g�h�_���a�g�Z�q�_�g�b�_���^�e�y���j�Z�a�\�b�l�b�y���j�Z�d�Z���f�h�e�h�q�g�h�c���`�_�e�_�a�u���m���`�b�l�_�e�v�g�b�p��

�d�j�m�i�g�h�]�h���i�j�h�f�u�r�e�_�g�g�h�]�h���j�_�]�b�h�g�Z���K�b�[�b�j�b�� 

 

�>�b�a�Z�c�g���b�k�k�e�_�^�h�\�Z�g�b�y.  

 

 

�J�b�k�m�g�h�d������- �>�b�a�Z�c�g���b�k�k�e�_�^�h�\�Z�g�b�y 

�F�Z�l�_�j�b�Z�e�h�f�� �^�e�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�k�e�m�`�b�e�Z�� �d�j�h�\�v���� �a�Z�[�j�Z�g�g�Z�y�� �b�a�� �i�_�j�b�n�_�j�b�q�_�k�d�h�c�� �\�_�g�u��

�i�Z�p�b�_�g�l�h�d�� �k�� �j�Z�d�h�f�� �f�h�e�h�q�g�h�c�� �`�_�e�_�a�u�� �\�� �k�l�_�j�b�e�v�g�u�_�� �\�Z�d�m�m�f�g�u�_�� �i�j�h�[�b�j�d�b�� �i�j�h�b�a�\�h�^�k�l�\�Z��

Vacuette (Greiner bio-�R�Q�H���� �:�\�k�l�j�b�y���� �k�� �D���W�>�L�:�� �^�e�y�� �f�h�e�_�d�m�e�y�j�g�h-�]�_�g�_�l�b�q�_�k�d�h�]�h��

�b�k�k�e�_�^�h�\�Z�g�b�y�� �b�� �k�� �p�b�l�j�Z�l�h�f�� �g�Z�l�j�b�y�� �^�e�y�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �I�h�� �^�Z�g�g�h�f�m��

�b�k�k�e�_�^�h�\�Z�g�b�x�� �k�h�[�j�Z�g�� �[�b�h�e�h�]�b�q�_�k�d�b�c�� �f�Z�l�_�j�b�Z�e�� �m�� ������ �`�_�g�s�b�g�� �k�� �\�_�j�b�n�b�p�b�j�h�\�Z�g�g�u�f��

�^�b�Z�]�g�h�a�h�f�� �j�Z�d�� �f�h�e�h�q�g�h�c�� �`�_�e�_�a�u���� �i�e�Z�g�b�j�m�x�s�b�o�� �i�j�h�o�h�`�^�_�g�b�_�� �d�m�j�k�Z�� �o�b�f�b�h�l�_�j�Z�i�b�b��

�^�h�d�k�b�j�m�[�b�p�b�g�h�f�� 
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�F�h�e�_�d�m�e�y�j�g�h-�]�_�g�_�l�b�q�_�k�d�h�_���b�k�k�e�_�^�h�\�Z�g�b�_ 

�<�u�^�_�e�_�g�b�_���>�G�D 

�I�j�h�\�h�^�b�e�b�� �b�a�� �e�_�c�d�h�p�b�l�h�\�� �i�_�j�b�n�_�j�b�q�_�k�d�h�c�� �\�_�g�h�a�g�h�c�� �d�j�h�\�b�� �f�_�l�h�^�h�f�� �n�_�g�h�e-

�o�e�h�j�h�n�h�j�f�g�h�c���w�d�k�l�j�Z�d�p�b�b���i�h���k�l�Z�g�^�Z�j�l�g�h�f�m���i�j�h�l�h�d�h�e�m���� 

�<�u�^�_�e�_�g�b�_���p�b�j�d�m�e�b�j�m�x�s�_�c���f�b�d�j�h�J�G�D 

�I�j�h�\�h�^�b�e�b�� �d�h�f�f�_�j�q�_�k�d�b�f�b�� �g�Z�[�h�j�Z�f�b�� ��Qiagen���� �d�Z�l���g�h�f�_�j�� ���������������� �b�a�� �i�e�Z�a�f�u�� �i�h��

�i�j�h�l�h�d�h�e�m���i�j�h�b�a�\�h�^�b�l�_�e�y���� 

�H�i�j�_�^�_�e�_�g�b�_���d�Z�q�_�k�l�\�_�g�g�u�o���b���d�h�e�b�q�_�k�l�\�_�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���>�G�D���b���f�b�d�j�h�J�G�D 

�D�h�g�p�_�g�l�j�Z�p�b�x�� �b�� �d�Z�q�_�k�l�\�h�� �\�u�^�_�e�_�g�b�y�� �>�G�D�� �i�j�h�\�_�j�y�e�b�� �g�Z�� �k�i�_�d�l�j�h�n�h�l�h�f�_�l�j�_��

�©NanoDrop-���������ª�� ��Thermofisher scientific���� �K�R�:������ �Z�� �f�b�d�j�h�J�G�D�� �g�Z�� �i�j�b�[�h�j�_��Qubit 4 

(Thermofisher scientific�����K�R�:���� 

�<�u�[�h�j���i�h�e�b�f�h�j�n�g�u�o���\�Z�j�b�Z�g�l�h�\ 

�H�k�m�s�_�k�l�\�e�y�e�k�y�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�c�� �a�g�Z�q�b�f�h�k�l�b��SNP���� �F�h�e�_�d�m�e�y�j�g�h-

�]�_�g�_�l�b�q�_�k�d�h�_���l�_�k�l�b�j�h�\�Z�g�b�_���i�j�h�\�h�^�b�e�b���k���\�d�e�x�q�_�g�b�_�f�� 

1) ������ �i�h�e�b�f�h�j�n�g�u�o�� �k�Z�c�l�h�\�� �]�_�g�h�\���� �m�q�Z�k�l�\�m�x�s�b�o�� �\�� �i�j�h�p�_�k�k�Z�o�� �h�d�k�b�^�Z�l�b�\�g�h�]�h��

�k�l�j�_�k�k�Z����CAT rs1001179, CBR3 rs1056892, RAC2 rs13058338, NCF4 rs1883112, ABCC1 

rs4148350, CYBA rs4673, SOD2 rs4880, SLC28A3 rs885004, CBR1 rs9024, ABCB1 rs1045642; 

2) �����i�h�e�b�f�h�j�n�g�u�o���k�Z�c�l�h�\���]�_�g�h�\���w�g�^�h�l�_�e�b�Z�e�v�g�h�c���^�b�k�n�m�g�d�p�b�b����PON1 rs1799983 

�b���U�V����������NOS3 rs2070744, EDN1 �U�V�����������������b���U�V������������SELE �U�V�����������������b���Us5361, SELP rs6136, 

SELPLG rs2228315; 

3) ���� �i�h�e�b�f�h�j�n�g�u�o�� �k�Z�c�l�h�\�� �]�_�g�h�\�� �[�b�h�l�j�Z�g�k�n�h�j�f�Z�p�b�b�� �d�k�_�g�h�[�b�h�l�b�d�h�\����CYP1A1 

rs1048943, CYP1A2 �U�V���������������b���U�V��������������������GST�J�� rs1871042, rs1793068, rs�����������b��rs6591256; 

4) ������ �i�h�e�b�f�h�j�n�g�u�o�� �k�Z�c�l�h�\�� �]�_�g�h�\�� �j�_�i�Z�j�Z�p�b�b�� �>�G�D����ATM rs1801516, CHEK2 

rs17879961, XRCC1 �U�V�������������� �U�V������������ �b�� �U�V������������������XRCC4 �U�V���������������� �b�� �U�V������������������LIG4 

�U�V�����������������b���U�V������������������PARP1 rs1136410, ERCC2 rs13181, ERCC5 rs17655, XPC rs2228001  

�I�P�J���Z�g�Z�e�b�a 

�I�h�e�b�f�h�j�n�g�u�o�� �k�Z�c�l�h�\�� �]�_�g�h�\�� �j�_�i�Z�j�Z�p�b�b�� �>�G�D�� �i�j�h�\�h�^�b�e�b�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �g�Z�[�h�j�Z��

�©SNP-�w�d�k�i�j�_�k�k�ª�� ���H�H�H�� �©�E�b�l�_�o�ª���� �J�h�k�k�b�y������ �K�� �h�[�j�Z�a�p�h�\�� �\�u�^�_�e�_�g�g�h�c�� �>�G�D�� �i�j�h�\�h�^�b�e�b�� �^�\�_��

�j�_�Z�d�p�b�b�� �Z�f�i�e�b�n�b�d�Z�p�b�b�� �± �k�� �^�\�m�f�y�� �i�Z�j�Z�f�b�� �Z�e�e�_�e�v-�k�i�_�p�b�n�b�q�g�u�o�� �i�j�Z�c�f�_�j�h�\����

�:�f�i�e�b�n�b�p�b�j�h�\�Z�g�g�u�_�� �n�j�Z�]�f�_�g�l�u�� �>�G�D�� �j�Z�a�^�_�e�y�e�b�� �w�e�_�d�l�j�h�n�h�j�_�l�b�q�_�k�d�b�� �\�� �]�h�j�b�a�h�g�l�Z�e�v�g�h�f��

������ �Z�]�Z�j�h�a�g�h�f�� �]�_�e�_���� �I�h�k�e�_�� �h�d�h�g�q�Z�g�b�y�� �w�e�_�d�l�j�h�n�h�j�_�a�Z�� �]�_�e�v�� �h�d�j�Z�r�b�\�Z�e�b�� �j�Z�k�l�\�h�j�h�f��

�[�j�h�f�b�k�l�h�]�h�� �w�l�b�^�b�y�� �b�� �\�b�a�m�Z�e�b�a�b�j�h�\�Z�e�b�� �\�� �i�j�h�o�h�^�y�s�_�f�� �m�e�v�l�j�Z�n�b�h�e�_�l�h�\�h�f�� �k�\�_�l�_�� �g�Z��

�l�j�Z�g�k�b�e�e�x�f�b�g�Z�l�h�j�_�� 
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Real-Time �I�P�J���� 

�=�_�g�h�l�b�i�b�j�h�\�Z�g�b�_�� �i�h�e�b�f�h�j�n�g�u�o�� �k�Z�c�l�h�\�� �]�_�g�h�\�� �[�b�h�l�j�Z�g�k�n�h�j�f�Z�p�b�b�� �d�k�_�g�h�[�b�h�l�b�d�h�\����

�w�g�^�h�l�_�e�b�Z�e�v�g�h�c�� �^�b�k�n�m�g�d�p�b�b�� �b�� �h�d�k�b�^�Z�l�b�\�g�h�]�h�� �k�l�j�_�k�k�Z�� �h�k�m�s�_�k�l�\�e�y�e�b�� �f�_�l�h�^�h�f�� �7�D�T�0�D�Q�� �k��
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�f�b�d�j�h�J�G�D�����w�d�k�i�j�_�k�k�b�y���d�h�l�h�j�u�o���k�g�b�`�Z�_�l�k�y���k�i�m�k�l�y�������f�_�k�y�p�_�\���i�h�k�e�_���i�j�b�_�f�Z���^�h�d�k�b�j�m�[�b�p�b�g�Z����

�M�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �w�d�k�i�j�_�k�k�b�y�� �p�b�j�d�m�e�b�j�m�x�s�b�o�� �f�b�d�j�h�J�G�D�� �q�_�j�_�a�� ���� �f�_�k�y�p�_�\�� �i�h�k�e�_�� �d�m�j�k�Z��

�o�b�f�b�h�l�_�j�Z�i�b�b�� �^�h�d�k�b�j�m�[�b�p�b�g�h�f�� �i�h�^�Z�\�e�y�e�Z�k�v�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �b�k�o�h�^�g�u�f�� �a�g�Z�q�_�g�b�_�f�� ���^�h��

�o�b�f�b�h�l�_�j�Z�i�b�b������ �K�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�_�� �j�Z�a�e�b�q�b�y�� �i�h�� �w�d�k�i�j�_�k�k�b�b�� �[�u�e�b�� �h�i�j�_�^�_�e�_�g�u�� �^�e�y��

�k�e�_�^�m�x�s�b�o���f�b�d�j�h�J�G�D�����j�b�k�����������K�V�D-mir-1-3p (p=0,0001), hsa-mir-200a-3p (p=0,001), hsa-mir-

133b (p=0,005), hsa-mir-30a-���S�����S� �����������������W�d�k�i�j�_�k�k�b�y���h�k�l�Z�e�v�g�u�o���f�b�d�j�h�J�G�D���q�_�j�_�a�������f�_�k�y�p�_�\��
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�g�_�� �b�a�f�_�g�b�e�Z�k�v���� �G�Z�� �h�k�g�h�\�Z�g�b�b�� �i�h�e�m�q�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �f�h�`�g�h�� �i�j�_�^�i�h�e�h�`�b�l�v�� �h�� �\�e�b�y�g�b�b��

�Z�g�l�j�Z�p�b�d�e�b�g�h�\�� �g�Z�� �w�d�k�i�j�_�k�k�b�x�� �]�_�g�h�\�� �b���� �\�h�a�f�h�`�g�h���� �g�Z�� �w�i�b�]�_�g�_�l�b�q�_�k�d�h�_�� �j�_�]�m�e�b�j�h�\�Z�g�b�_��

�i�Z�l�h�e�h�]�b�q�_�k�d�b�o���i�j�h�p�_�k�k�h�\�����k�\�y�a�Z�g�g�u�o���k���d�Z�j�^�b�h�l�h�d�k�b�q�_�k�d�b�f�b���w�n�n�_�d�l�Z�f�b �l�_�j�Z�i�b�b�����H�^�g�Z�d�h��

�k�e�_�^�m�_�l���h�l�f�_�l�b�l�v�����q�l�h���i�h�e�m�q�_�g�g�u�_���j�_�a�m�e�v�l�Z�l�u���l�j�_�[�m�x�l���\�Z�e�b�^�Z�p�b�b���g�Z���m�\�_�e�b�q�_�g�g�h�c���\�u�[�h�j�d�b��

�i�Z�p�b�_�g�l�h�\. 

 

 

�J�b�k�m�g�h�d������- �M�j�h�\�_�g�v���w�d�k�i�j�_�k�k�b�b���p�b�j�d�m�e�b�j�m�x�s�b�o���f�b�d�j�h�J�G�D���m���i�Z�p�b�_�g�l�h�d���k���j�Z�d�h�f��

�f�h�e�h�q�g�h�c���`�_�e�_�a�u���^�h���i�h�k�e�_���o�b�f�b�h�l�_�j�Z�i�b�b 

 

�H�p�_�g�d�Z���m�j�h�\�g�y���p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o���i�h�\�j�_�`�^�_�g�b�c 

�>�e�y�� �Z�g�Z�e�b�a�Z�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �g�Z�j�m�r�_�g�b�c�� �\�� �e�b�f�n�h�p�b�l�Z�o�� �i�_�j�b�n�_�j�b�q�_�k�d�h�c�� �d�j�h�\�b�� �\��

�^�b�g�Z�f�b�d�_�� �©�^�h���i�h�k�e�_�� �o�b�f�b�h�l�_�j�Z�i�b�b�ª�� �[�u�e�� �i�h�e�m�q�_�g�� �f�Z�l�_�j�b�Z�e�� �h�l�� ������ �i�Z�p�b�_�g�l�h�d�� �k�� �j�Z�d�h�f��

�f�h�e�h�q�g�h�c�� �`�_�e�_�a�u���� �K�� �p�_�e�v�x�� �h�i�j�_�^�_�e�_�g�b�y�� �i�j�h�e�b�n�_�j�Z�l�b�\�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �e�b�f�n�h�p�b�l�h�\ �\��

�b�k�k�e�_�^�m�_�f�u�o�� �d�m�e�v�l�m�j�Z�o���� �i�j�b�� �Z�g�Z�e�b�a�_�� �i�j�_�i�Z�j�Z�l�h�\���� �i�j�h�\�_�^�_�g�� �m�q�_�l�� �g�Z�e�b�q�b�y���h�^�g�h�y�^�_�j�g�u�o����

�^�\�m�y�^�_�j�g�u�o�����l�j�_�o�t�y�^�_�j�g�u�o�����q�_�l�u�j�_�o- �b���f�g�h�]�h�y�^�_�j�g�u�o���d�e�_�l�h�d�����Z���l�Z�d�`�_���d�e�_�l�h�d�����g�Z�o�h�^�y�s�b�o�k�y��

�g�Z�� �k�l�Z�^�b�b�� �f�b�l�h�a�Z���� �M�k�l�Z�g�h�\�e�_�g�Z�� �l�_�g�^�_�g�p�b�y�� �d�� �k�g�b�`�_�g�b�x�� �i�j�h�e�b�n�_�j�Z�l�b�\�g�h�c�� �Z�d�l�b�\�g�h�k�l�b��

�e�b�f�n�h�p�b�l�h�\���\���h�[�j�Z�a�p�Z�o�����i�h�e�m�q�_�g�g�u�o���h�l���i�Z�p�b�_�g�l�h�\���i�h�k�e�_���i�j�h�o�h�`�^�_�g�b�y���o�b�f�b�h�l�_�j�Z�i�b�b�����q�l�h��

�f�h�`�_�l���[�u�l�v���k�\�y�a�Z�g�h���k���p�b�l�h�k�l�Z�l�b�q�_�k�d�b�f���^�_�c�k�l�\�b�_�f���^�h�d�k�h�j�m�[�b�p�b�g�Z�� 

�H�l�g�h�k�b�l�_�e�v�g�h�� �q�Z�k�l�h�l�u�� �^�\�m�y�^�_�j�g�u�o�� �e�b�f�n�h�p�b�l�h�\�� �k�� �l�Z�d�b�f�b�� �l�b�i�Z�f�b�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o��
�i�h�\�j�_�`�^�_�g�b�c���� �d�Z�d�� �f�b�d�j�h�y�^�j�Z���� �y�^�_�j�g�u�_�� �i�j�h�l�j�m�a�b�b�� �b�� �f�_�`�t�y�^�_�j�g�u�_�� �f�h�k�l�u���� �m�k�l�Z�g�h�\�e�_�g�h��
�g�_�a�g�Z�q�b�l�_�e�v�g�h�_�� �i�j�_�\�u�r�_�g�b�_�� �\�k�_�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�� �]�j�m�i�i�_�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �o�b�f�b�h�l�_�j�Z�i�b�b��
�h�l�g�h�k�b�l�_�e�v�g�h�� �a�g�Z�q�_�g�b�c�� �^�h�� �_�_�� �i�j�h�\�_�^�_�g�b�y [28]���� �>�Z�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �f�h�]�m�l�� �[�u�l�v�� �k�\�y�a�Z�g�u�� �k��
�]�_�g�h�l�h�d�k�b�q�_�k�d�b�f���^�_�c�k�l�\�b�_�f���^�h�d�k�h�j�m�[�b�p�b�g�Z���g�Z���e�b�f�n�h�p�b�l�u���i�_�j�b�n�_�j�b�q�_�k�d�h�c���d�j�h�\�b�����<�f�_�k�l�_��
�k���l�_�f�����g�_���[�u�e���h�[�g�Z�j�m�`�_�g�h���k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�u�o���j�Z�a�e�b�q�b�c���i�h���q�Z�k�l�h�l�_���d�e�_�l�h�d���g�Z���k�l�Z�^�b�b��
�Z�i�h�i�l�h�a�Z���b�� �f�b�l�h�a�Z���� �K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �i�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �l�j�_�[�m�x�l�� �\�Z�e�b�^�Z�p�b�b�� �g�Z��
�m�\�_�e�b�q�_�g�g�h�c���\�u�[�h�j�d�b���i�Z�p�b�_�g�l�h�\���� 
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�=�e�Z�\�Z�� ������ �H�i�j�_�^�_�e�_�g�b�_�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� �n�m�g�d�p�b�b�� �i�j�Z�\�h�]�h��

�`�_�e�m�^�h�q�d�Z�� �m�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �[�h�e�v�g�u�o�� �\�� �d�h�f�i�e�_�d�k�g�h�c�� �h�p�_�g�d�_�� �d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b��

�o�b�f�b�h�l�_�j�Z�i�b�b 

 

�<�\�_�^�_�g�b�_���� �<�� �i�h�k�e�_�^�g�b�_�� �]�h�^�u�� �m�^�Z�e�h�k�v�� �^�h�k�l�b�]�g�m�l�v�� �k�m�s�_�k�l�\�_�g�g�h�]�h�� �i�j�h�]�j�_�k�k�Z�� �\��

�e�_�q�_�g�b�b�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �a�Z�[�h�e�_�\�Z�g�b�c���� �q�l�h�� �i�j�b�\�_�e�h�� �d�� �m�e�m�q�r�_�g�b�x�� �\�u�`�b�\�Z�g�b�y�� �^�Z�g�g�h�c��

�d�Z�l�_�]�h�j�b�b�� �[�h�e�v�g�u�o���� �H�^�g�Z�d�h�� �i�j�h�[�e�_�f�h�c�� �y�\�e�y�_�l�k�y�� �j�Z�a�\�b�l�b�_�� �d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b�� �g�Z�� �n�h�g�_��

�e�_�q�_�g�b�y�� �h�k�g�h�\�g�u�f�b�� �i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�u�f�b�� �i�j�_�i�Z�j�Z�l�Z�f�b�� �>29�@���� �<�� �p�_�e�h�f�� �k�i�_�d�l�j�� �i�j�h�y�\�e�_�g�b�c��

�d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b���^�h�k�l�Z�l�h�q�g�h���r�b�j�h�d��-  �d���g�b�f�� �h�l�g�h�k�y�l�k�y���j�Z�a�\�b�l�b�_���b�r�_�f�b�q�_�k�d�h�c���[�h�e�_�a�g�b��

�k�_�j�^�p�Z�� �b�� �b�r�_�f�b�b�� �f�b�h�d�Z�j�^�Z���� �f�b�h�d�Z�j�^�b�l���� �Z�f�b�e�h�b�^�h�a���� �a�Z�[�h�e�_�\�Z�g�b�_�� �i�_�j�b�d�Z�j�^�Z���� �a�Z�[�h�e�_�\�Z�g�b�y��

�i�_�j�b�n�_�j�b�q�_�k�d�b�o���k�h�k�m�^�h�\���b���k�h�k�m�^�b�k�l�Z�y���^�b�k�n�m�g�d�p�b�y���>30�@�����H�^�g�Z�d�h���g�Z�b�[�h�e�_�_���q�Z�k�l�h���\�k�l�j�_�q�Z�_�l�k�y��

�j�Z�a�\�b�l�b�_�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �^�b�k�n�m�g�d�p�b�b�� �b�� �i�j�h�]�j�_�k�k�b�j�m�x�s�_�c�� �k�_�j�^�_�q�g�h�c�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b����

�d�h�l�h�j�Z�y���l�j�m�^�g�h���i�h�^�^�Z�_�l�k�y���k�l�Z�g�^�Z�j�l�g�h�c���l�_�j�Z�i�b�b���>29�@�����<���l�h���`�_���\�j�_�f�y���\�u�y�\�e�_�g�b�_���i�j�h�y�\�e�_�g�b�c��

�d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b���g�Z���j�Z�g�g�b�o���k�l�Z�^�b�y�o���i�h�a�\�h�e�y�_�l���k�\�h�_�\�j�_�f�_�g�g�h���g�Z�q�Z�l�v���l�_�j�Z�i�b�x���k�_�j�^�_�q�g�h�c��

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b���� �q�l�h�� �k�m�s�_�k�l�\�_�g�g�h�� �m�e�m�q�r�Z�_�l�� �i�j�h�]�g�h�a�� �l�Z�d�b�o�� �i�Z�p�b�_�g�l�h�\�� �>29,31]. 

�H�[�s�_�i�j�b�g�y�l�u�f�b�� �d�j�b�l�_�j�b�y�f�b�� �j�Z�a�\�b�l�b�y�� �d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b�� �y�\�e�y�x�l�k�y�� �k�g�b�`�_�g�b�_�� �n�j�Z�d�p�b�b��

�\�u�[�j�h�k�Z�� �e�_�\�h�]�h�� �`�_�e�m�^�h�q�d�Z�� �!�������� �g�b�`�_�� �b�k�o�h�^�g�u�o�� �a�g�Z�q�_�g�b�c���� �Z�� �l�Z�d�`�_�� �h�l�g�h�k�b�l�_�e�v�g�h�_��

�i�j�h�p�_�g�l�g�h�_���k�g�b�`�_�g�b�_���]�e�h�[�Z�e�v�g�h�c���i�j�h�^�h�e�v�g�h�c���^�_�n�h�j�f�Z�p�b�b�����*�/�6�����e�_�\�h�]�h���`�_�e�m�^�h�q�d�Z���!����������

�h�l�� �b�k�o�h�^�g�h�]�h�� �m�j�h�\�g�y�� �>29���@���� �H�^�g�Z�d�h�� �l�Z�d�b�_�� �b�a�f�_�g�_�g�b�y�� �\�u�y�\�e�y�x�l�k�y�� �i�j�b�� �h�l�g�h�k�b�l�_�e�v�g�h��

�j�Z�a�\�_�j�g�m�l�h�c�� �d�Z�j�l�b�g�u�� �d�Z�j�^�b�h�l�h�d�k�b�q�_�k�d�h�]�h�� �i�h�j�Z�`�_�g�b�y�� �f�b�h�d�Z�j�^�Z���� �I�h�w�l�h�f�m�� �i�j�h�^�h�e�`�Z�_�l�k�y��

�i�h�b�k�d�� �i�Z�j�Z�f�_�l�j�h�\�� �w�o�h�d�Z�j�^�b�h�]�j�Z�n�b�b�� ���W�O�H�D�=������ �k�i�h�k�h�[�g�u�o�� �\�u�y�\�b�l�v�� �k�Z�f�u�_�� �j�Z�g�g�b�_��

�i�j�h�y�\�e�_�g�b�y�� �d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b���� �<�� �d�Z�q�_�k�l�\�_�� �l�Z�d�b�o�� �f�_�l�h�^�b�d�� �i�j�_�^�e�h�`�_�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v��

�h�p�_�g�d�m���^�b�Z�k�l�h�e�b�q�_�k�d�h�c���^�b�k�n�m�g�d�p�b�b���k���i�h�f�h�s�v�x���l�d�Z�g�_�\�h�c���^�h�i�i�e�_�j�h�]�j�Z�n�b�b���b���\�b�a�m�Z�e�b�a�Z�p�b�b��

�^�_�n�h�j�f�Z�p�b�b�������'-�W�O�H�D�=�����b�a�m�q�_�g�b�_���i�j�Z�\�u�o���h�l�^�_�e�h�\���k�_�j�^�p�Z���>32-34]. 

�<�� �q�Z�k�l�g�h�k�l�b���� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �^�b�k�n�m�g�d�p�b�y�� �i�j�Z�\�h�]�h�� �`�_�e�m�^�h�q�d�Z�� ���I�@���� �i�h�e�m�q�b�e�Z��

�i�j�b�a�g�Z�g�b�_�� �d�Z�d�� �g�_�a�Z�\�b�k�b�f�u�c�� �i�j�_�^�b�d�l�h�j�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �k�h�[�u�l�b�c�� �b�� �k�f�_�j�l�g�h�k�l�b�� �i�j�b��
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�K�h�]�e�Z�k�g�h�� �j�_�d�h�f�_�g�^�Z�p�b�y�f�� ���������� �]������ �i�j�h�p�_�g�l�g�h�_�� �k�g�b�`�_�g�b�_�� �*�/�6�� �!�������� �h�l�� �b�k�o�h�^�g�u�o��

�a�g�Z�q�_�g�b�c�� �y�\�e�y�_�l�k�y�� �i�Z�l�h�e�h�]�b�q�_�k�d�b�f�� �b�� �k�e�m�`�b�l�� �f�Z�j�d�_�j�h�f�� �j�Z�g�g�_�c�� �k�m�[�d�e�b�g�b�q�_�k�d�h�c��

�^�b�k�n�m�g�d�p�b�b���e�_�\�h�]�h���`�_�e�m�^�h�q�d�Z�� 

�>�e�y���h�i�j�_�^�_�e�_�g�b�y���l�b�i�Z �e�b�q�g�h�k�l�b���>���b�k�i�h�e�v�a�h�\�Z�e�b���h�i�j�h�k�g�b�d���'�6-�����������I�j�b���g�Z�e�b�q�b�b��������

�[�Z�e�e�h�\�� �b�� �[�h�e�_�_�� �\�� �r�d�Z�e�Z�� �©�g�_�]�Z�l�b�\�g�Z�y�� �\�h�a�[�m�^�b�f�h�k�l�v�ª�� �b�� �©�k�h�p�b�Z�e�v�g�h�_�� �i�h�^�Z�\�e�_�g�b�_�ª��

�m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y���l�b�i���e�b�q�g�h�k�l�b���>������ 

�K�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a���� �H�[�j�Z�[�h�l�d�m�� �^�Z�g�g�u�o�� �i�j�h�\�h�^�b�e�b�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�k�l�Z�g�^�Z�j�l�g�h�]�h�� �i�Z�d�_�l�Z�� �i�j�h�]�j�Z�f�f�� �6�W�D�W�L�V�W�L�F�D�� ���������� �I�j�h�\�_�j�d�m�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �d�h�e�b�q�_�k�l�\�_�g�g�u�o��

�^�Z�g�g�u�o�� �h�k�m�s�_�k�l�\�e�y�e�b�� �k�� �i�h�f�h�s�v�x�� �d�j�b�l�_�j�b�y�� �R�Z�i�b�j�h�² �M�b�e�d�Z���� �M�q�b�l�u�\�Z�y���� �q�l�h��

�j�Z�k�i�j�_�^�_�e�_�g�b�_�� �\�k�_�o�� �d�h�e�b�q�_�k�l�\�_�g�g�u�o�� �i�j�b�a�g�Z�d�h�\�� �h�l�e�b�q�Z�e�h�k�v�� �h�l�� �g�h�j�f�Z�e�v�g�h�]�h���� �h�g�b��

�i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �\�b�^�_�� �f�_�^�b�Z�g�u�� �b�� �d�\�Z�j�l�b�e�_�c�� ������-�]�h�� �b�� ����-�]�h�� �i�j�h�p�_�g�l�b�e�_�c������ �>�e�y�� �k�j�Z�\�g�_�g�b�y��

�]�j�m�i�i�� �i�j�b�f�_�g�y�e�b�� �d�j�b�l�_�j�b�c�� �D�j�m�k�d�Z�e�Z�²�M�h�e�e�_�k�Z���� �F�Z�g�g�Z�²�M�b�l�g�b�� �b�� �$������ �I�j�b�� �f�Z�e�h�f�� �q�b�k�e�_��

�g�Z�[�e�x�^�_�g�b�c�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �l�h�q�g�u�c�� �d�j�b�l�_�j�b�c�� �N�b�r�_�j�Z�� �k�� �i�h�i�j�Z�\�d�h�c�� �C�_�l�k�Z���� �>�e�y�� �j�_�r�_�g�b�y��

�i�j�h�[�e�_�f�u�� �f�g�h�`�_�k�l�\�_�g�g�u�o�� �k�j�Z�\�g�_�g�b�c�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �i�h�i�j�Z�\�d�m�� �;�h�g�n�_�j�j�h�g�b���� �I�h�r�Z�]�h�\�u�c��

�f�g�h�`�_�k�l�\�_�g�g�u�c�� �e�b�g�_�c�g�u�c�� �j�_�]�j�_�k�k�b�h�g�g�u�c�� �Z�g�Z�e�b�a�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �^�e�y�� �h�p�_�g�d�b�� �\�a�Z�b�f�h�k�\�y�a�b��

�f�_�`�^�m�� �i�h�d�Z�a�Z�l�_�e�y�f�b�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� ���L�_�b�� �b�g�^�_�d�k���� �b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� �n�m�g�d�p�b�b�� ���h�l�g�h�r�_�g�b�_��

�?�l���:�l���� �I�@�� �k�� �d�e�b�g�b�d�h-�Z�g�Z�f�g�_�k�l�b�q�_�k�d�b�f�b�� �i�h�d�Z�a�Z�l�_�e�y�f�b���� �K�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�u�f�b��

�k�q�b�l�Z�e�b�k�v���j�Z�a�e�b�q�b�y���i�j�b���S�������������� 

�J�_�a�m�e�v�l�Z�l�u 

�B�k�o�h�^�g�h�� �k�n�h�j�f�b�j�h�\�Z�g�g�u�_�� �]�j�m�i�i�u�� �^�h�k�l�h�\�_�j�g�h�� �g�_�� �h�l�e�b�q�Z�e�b�k�v�� �f�_�`�^�m�� �k�h�[�h�c�� �i�h��

�h�k�g�h�\�g�u�f���d�e�b�g�b�d�h-�^�_�f�h�]�j�Z�n�b�q�_�k�d�b�f���i�h�d�Z�a�Z�l�_�e�y�f�����L�Z�[�e�b�p�Z���������� 
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�L�Z�[�e�b�p�Z�� ������ �B�k�o�h�^�g�u�_�� �h�k�g�h�\�g�u�_�� �d�e�b�g�b�q�_�k�d�b�_�� �b �^�_�f�h�]�j�Z�n�b�q�_�k�d�b�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��

�]�j�m�i�i���k�j�Z�\�g�_�g�b�y 

�I�h�d�Z�a�Z�l�_�e�v �D�h�g�l�j�h�e�v�g�Z�y�����Q� ���� �H�k�g�h�\�g�Z�y�����Q� ���� �j 

�<�h�a�j�Z�k�l�����0�(���>�/�4�����8�4�@�����e�_�l 47 (43,0;51,0) 51,0 (46,0; 56,0) 0,141 

�B�g�\�Z�e�b�^�g�h�k�l�v�����Q�������� 0 19 (47,5) <0,001 

�H�L, ME [LQ, UQ], �k�f 80,0 (77,0;93,0) 87,0 (77,0;101,0) 0,103 

�H�;, ME [LQ, UQ], �k�f 104,0 (96,0;108,0) 108,0 (101,0;118,0) 0,027 

�J�h�k�l, ME [LQ, UQ], �k�f 164,0 (164,0;168,0) 163 (159,0;166,0) 0,177 

�<�_�k, ME [LQ, UQ], �d�] 68,0 (63,0;80,0) 75,0 (63,0;87,0) 0,239 

�B�F�L, ME [LQ, UQ], �d�]/�f2 24,7 (22,6;28,7) 27,8 (24,2-32,9) 0,057 

�I�I�L , ME [LQ, UQ], �f2 1,78 (1,69;1,93) 1,84 (1,67; 1,98) 0,275 

�:�=�����Q�������� 9 (36,0) 21 (52,5) 0,194 

�K�>�����Q�������� 0 2 (5,0) 0,256 

�F�_�g�h�i�Z�m�a�Z�����Q�������� 4 (16,0) 32 (80,0) <0,001 

�L�b�i���>���Q�������� 7 (28,0) 16 (40,0) 0,731 

NA, ME [LQ, UQ],  �[�Z�e�e�u 9,0 (7,0;12,0) 10,0 (6,0;12,0) 0,947 

SI, ME [LQ, UQ],  �[�Z�e�e�u 10,0 (6,0;12,0) 9,0 (8,0; 12,0) 0,807 

�I�j�b�f�_�q�Z�g�b�y�� �H�L-�h�[�t�_�f�� �l�Z�e�b�b���� �H�;-�h�[�t�_�f�� �[�_�^�_�j���� �B�F�L�� �± �b�g�^�_�d�k�� �f�Z�k�k�u�� �l�_�e�Z���� �B�F�L-�b�g�^�_�d�k��

�f�Z�k�k�u�� �l�_�e�Z���� �I�I�L��- �i�e�h�s�Z�^�v�� �i�h�\�_�j�o�g�h�k�l�b�� �l�_�e�Z���� �:�=-�Z�j�l�_�j�b�Z�e�v�g�Z�y�� �]�b�i�_�j�l�_�g�a�b�y���� �K�>-

�k�Z�o�Z�j�g�u�c���^�b�Z�[�_�l�����1�$��- �g�_�]�Z�l�b�\�g�Z�y���\�h�a�[�m�^�b�f�h�k�l�v�����6�,��- �k�h�p�b�Z�e�v�g�h�_���i�h�^�Z�\�e�_�g�b�_�� 

 

�G�_�k�f�h�l�j�y���g�Z���l�h�����q�l�h���h�[�t�_�f���[�_�^�_�j���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_���[�u�e���f�_�g�v�r�_�����w�l�h���g�_���h�d�Z�a�Z�e�h��

�a�g�Z�q�b�f�h�]�h���\�e�b�y�g�b�y���g�Z���k�j�_�^�g�b�_���a�g�Z�q�_�g�b�y���b�g�^�_�d�k�Z���f�Z�k�k�u���l�_�e�Z���b���i�e�h�s�Z�^�b���i�h�\�_�j�o�g�h�k�l�b���l�_�e�Z����

�d�h�l�h�j�u�_�� �[�u�e�b�� �k�h�i�h�k�l�Z�\�b�f�u�� �\�� �b�k�k�e�_�^�m�_�f�u�o�� �]�j�m�i�i�Z�o���� �D�h�e�b�q�_�k�l�\�h�� �i�Z�p�b�_�g�l�h�d �b�f�_�x�s�b�o�� �\��

�Z�g�Z�f�g�_�a�_���Z�j�l�_�j�b�Z�e�v�g�m�x���]�b�i�_�j�l�_�g�a�b�x���b���k�Z�o�Z�j�g�u�c���^�b�Z�[�_�l���\���]�j�m�i�i�Z�o���g�_���j�Z�a�e�b�q�Z�e�h�k�v�����Q�b�k�e�h��

�`�_�g�s�b�g�� �\�� �f�_�g�h�i�Z�m�a�_�� �[�u�e�h�� �a�g�Z�q�b�f�h�� �[�h�e�v�r�_�� �\�� �]�j�m�i�i�_�� �k�� �h�g�d�h�e�h�]�b�q�_�k�d�b�f�b�� �a�Z�[�h�e�_�\�Z�g�b�y�f�b��

�f�h�e�h�q�g�u�o���`�_�e�_�a�����q�l�h���h�[�t�y�k�g�y�_�l�k�y���h�k�h�[�_�g�g�h�k�l�y�f�b���l�_�j�Z�i�b�b���^�Z�g�g�h�c���i�Z�l�h�e�h�]�b�b�������L�b�i���e�b�q�g�h�k�l�b��

�>���[�u�e���\�u�y�\�e�_�g���m������������ �����h�l���h�[�s�_�]�h���q�b�k�e�Z���\�d�e�x�q�_�g�g�u�o���\���b�k�k�e�_�^�h�\�Z�g�b�_�����A�g�Z�q�_�g�b�y���k�j�_�^�g�b�o��

�[�Z�e�e�h�\�� �i�h�� �r�d�Z�e�Z�f�� �©�g�_�]�Z�l�b�\�g�Z�y�� �\�h�a�[�m�^�b�f�h�k�l�v�ª�� �b�� �©�k�h�p�b�Z�e�v�g�h�_�� �i�h�^�Z�\�e�_�g�b�_�ª�� �\�� �]�j�m�i�i�Z�o��

�k�m�s�_�k�l�\�_�g�g�h���g�_���j�Z�a�e�b�q�Z�e�b�k�v�����j�!������������ 

�K�j�_�^�g�b�_�� �a�g�Z�q�_�g�b�y�� �n�j�Z�d�p�b�b�� �\�u�[�j�h�k�Z���� �\�h�� �\�k�_�o�� �]�j�m�i�i�Z�o�� �g�Z�o�h�^�b�e�b�k�v�� �\�� �i�j�_�^�_�e�Z�o��

�g�h�j�f�Z�l�b�\�g�u�o���a�g�Z�q�_�g�b�c�����h�^�g�Z�d�h���g�Z�b�[�h�e�v�r�_�c���h�g�Z���[�u�e�Z���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�����B�a�f�_�g�_�g�b�c���\��

�^�b�g�Z�f�b�d�_�� �^�Z�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �g�_�� �h�l�f�_�q�_�g�h�� �\�� �]�j�m�i�i�_�� �k�� �h�g�d�h�e�h�]�b�q�_�k�d�b�f�b�� �a�Z�[�h�e�_�\�Z�g�b�y�f�b������

�I�h�d�Z�a�Z�l�_�e�b�����o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_���i�j�h�^�h�e�v�g�m�x���b���]�e�h�[�Z�e�v�g�m�x���^�_�n�h�j�f�Z�p�b�x���[�u�e�b���k�h�i�h�k�l�Z�\�b�f�u��

�f�_�`�^�m���]�j�m�i�i�Z�f�b���b���g�_���i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�h���a�g�Z�q�b�f�u�o���j�Z�a�e�b�q�b�c�����j�!���������������L�Z�[�e�b�p�Z���������� 
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�L�Z�[�e�b�p�Z���������I�h�d�Z�a�Z�l�_�e�b���N�<���b���*�/�6���\ �b�a�m�q�Z�_�f�u�o���]�j�m�i�i�Z�o�� 

�I�h�d�Z�a�Z�l�_�e�b 

�=�j�m�i�i�Z���� 

�D�h�g�l�j�h�e�v�g�Z�y 

�]�j�m�i�i�Z 

(n=25) 

�=�j�m�i�i�Z���� 

�H�k�g�h�\�g�Z�y 

�b�k�o�h�^�g�h 

(n=40) 

�=�j�m�i�i�Z���� 

�H�k�g�h�\�g�Z�y 

�Q�_�j�_�a�����f�_�k 

(n=37) 

�j 

�N�<���0�(���>�/�4�����8�4�@���� 
58,0 

(56,0;62,0) 

56,0 

(54,0;59,5) 

58,0 

(54,0;62,0) 
0,171 

GLPSRV, ME [LQ, UQ],  
22,8 

(21,0;24,9) 

23,0 

(20,2;25,9) 

21,2 

(17,7;22,8) 
0,250 

GLPSIVS, ME [LQ, UQ] 
16,7 

(14,7;19,0) 

17,3 

(14,6;19,3) 

16,0 

(12,3;19,0) 
0,723 

GLPSRVwt, ME [LQ, UQ], 
28,0 

(24,3;31,0) 

27,45 

(24,0;31,3) 

26,7 

(19,7;28,7) 
0,296 

GLPSLAX, ME [LQ, UQ] 
19,9 

(17,0;21,0) 

19,25 

(17,1;21,5) 

18,9 

(16,6;20,7) 
0,662 

GLPSA4C, ME [LQ, UQ] 
21,7 

(19,8;23,3) 

20,65 

(18,45;22,5) 

20,5 

(18,5;21,5) 
0,215 

GLPSA2C, ME [LQ, UQ] 
21,6 

(19,2;24,0) 

21,05 

(18,9;22,3) 

21,6 

(19,2; 22,3) 
0,691 

GLPSAvq, ME [LQ, UQ] 
20,5 

(19,0;22,1) 

19,8 

(19,0;21,95) 

19,8 

(18,4;21,3) 
0,333 

�I�j�b�f�_�q�Z�g�b�y�� �N�<-�n�j�Z�d�p�b�y�� �\�u�[�j�h�k�Z���� �*�/�3�6- �]�e�h�[�Z�e�v�g�u�c�� �i�b�d�h�\�u�c�� �k�b�k�l�h�e�b�q�_�k�d�b�c�� �k�l�j�_�c�g������

RV-�i�j�Z�\�u�c�� �� �`�_�e�m�^�h�q�_�d���� �,�9�&�� �± �g�b�`�g�y�y�� �i�h�e�Z�y�� �\�_�g�Z���� �5�9�:�7�� �± �l�h�e�s�b�g�Z�� �k�l�_�g�d�b�� �i�j�Z�\�h�]�h��

�`�_�e�m�^�h�q�d�Z�������/�$�;���± �^�e�b�g�g�Z�y���h�k�v�������K���± �Z�i�b�d�Z�e�v�g�h�_���q�_�l�u�j�_�o�d�Z�f�_�j�g�h�_���k�_�q�_�g�b�_, ���K���± �Z�i�b�d�Z�e�v�g�h�_��

�^�\�m�o�d�Z�f�_�j�g�h�_�� �k�_�q�_�g�b�_�� GLPSAvq-�m�k�j�_�^�g�_�g�g�Z�y�� �]�e�h�[�Z�e�v�g�Z�y�� �^�_�n�h�j�f�Z�p�b�y�� �e�_�\�h�]�h�� �`�_�e�m�^�h�q�d�Z�� �\��

�i�j�h�^�h�e�v�g�h�f���g�Z�i�j�Z�\�e�_�g�b�b���� 

�I�j�b�� �k�j�Z�\�g�_�g�b�b�� �e�b�g�_�c�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o�� �j�Z�a�f�_�j�u�� �I�@���� �\�u�y�\�e�_�g�h����

�q�l�h���\���h�k�g�h�\�g�h�c���]�j�m�i�i�_���k�j�_�^-�i�h�i�_�j���j�Z�a�f�_�j���I�@���[�u�e���a�g�Z�q�b�f�h���[�h�e�v�r�_���i�h���k�j�Z�\�g�_�g�b�x���k���]�j�m�i�i�h�c��

�d�h�g�l�j�h�e�y�����J�b�k�������:�����j���������������i�j�b���k�j�Z�\�g�_�g�b�b���k�h����-�c���b���k����-�c���]�j�m�i�i�h�c�������A�g�Z�q�b�f�h�c���^�b�g�Z�f�b�d�b���\��

�]�j�m�i�i�_�� �k�� �h�g�d�h�e�h�]�b�q�_�k�d�b�f�b�� �a�Z�[�h�e�_�\�Z�g�b�y�f�b�� �\�� �l�_�q�_�g�b�_�� ���� �f�_�k�y�p�_�\�� �\�u�y�\�e�_�g�h�� �g�_�� �[�u�e�h����

�K�b�k�l�h�e�b�q�_�k�d�Z�y���n�m�g�d�p�b�y���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z���[�u�e�Z���k�h�i�h�k�l�Z�\�b�f�Z���\���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i�Z�o���d�Z�d��

�i�j�b���k�j�Z�\�g�_�g�b�b���k���]�j�m�i�i�h�c���d�h�g�l�j�h�e�y�����l�Z�d���b���\���^�b�g�Z�f�b�d�_�����L�Z�[�e�b�p�Z���������� 
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�L�Z�[�e�b�p�Z���������E�b�g�_�c�g�u�_���i�h�d�Z�a�Z�l�_�e�b���I�@���\���]�j�m�i�i�Z�o���k�j�Z�\�g�_�g�b�y 

�I�h�d�Z�a�Z�l�_�e�b 

�=�j�m�i�i�Z���� 

�D�h�g�l�j�h�e�v�g�Z�y 

 (n=25) 

�=�j�m�i�i�Z���� 

�H�k�g�h�\�g�Z�y 

�b�k�o�h�^�g�h 

(n=40) 

�=�j�m�i�i�Z���� 

�H�k�g�h�\�g�Z�y 

�Q�_�j�_�a�����f�_�k 

(n=37) 

�j �^�e�y���l�j�_�g�^�Z 

�j1-2 

�j1-3 

�j2-3 

�I�@ �\�u�\., 

ME[LQ,UQ], �f�f  
2,6 (2,5;2,9) 2,2(2,0;2,3) 2,4 (2,2; 2,8) 

<0,001 

�j1-2<0,001 

�j1-3=0,06 

�J2-3=0,005 

�I�@���[�Z�a-�i�h�i�_�j�� 

�0�(�>�/�4���8�4�@�����f�f 
3,4 (3,2;3,8) 3,5(3,3;3,8) 3,4 (3,2; 3,6) 0,435 

�I�@���k�j�_�^-�i�h�i�_�j������

�0�(�>�/�4���8�4�@�����f�f 
2,1 (2,0;2,4) 2,6(2,3;3,0) 

2,6 (2,2; 

2,85) 

<0,001 

�j1-2=0,003 

�j1-3<0,001 

�J2-3=0,514 

�I�@���i�j�h�^������

�0�(�>�/�4���8�4�@�����f�f 
6,6 (6,2; 7,0) 6,3(5,8;7,0) 6,7 (6,2;6,95) 0,403 

�N�B�I�I�@����

ME[LQ,UQ],  % 
53,0 (51,0; 55,0) 51,0(50,0;56,0) 

50,0 (48,0; 

53,0) 
0,151 

�I�k�I�@, 

ME[LQ,UQ],�f�f  
0,5 (0,4; 0,5) 0,5(0,5;0,5) 0,5 (0,5; 0,6) 

<0,001 

�j1-2=0,005 

�j1-3=0,08 

�J2-3=0,07 

�I�j�b�f�_�q�Z�g�b�y�� �I�@�� �± �i�j�Z�\�u�c�� �`�_�e�m�^�h�q�_�d���� �N�B�I�I�@��- �n�j�Z�d�p�b�h�g�g�h�_�� �b�a�f�_�g�_�g�b�_�� �i�e�h�s�Z�^�b��

�i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z�����I�k�I�@ �± �i�_�j�_�^�g�y�y���k�l�_�g�d�Z���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z�� 

�j - �^�e�y���l�j�_�g�^�Z�������j1-2, �j1-3, �j2-3 - �i�j�b���i�Z�j�g�h�f���k�j�Z�\�g�_�g�b�b���]�j�m�i�i�� 

 

�<�u�y�\�e�_�g�Z���[�h�e�v�r�Z�y���l�h�e�s�b�g�Z���i�_�j�_�^�g�_�c���k�l�_�g�d�b���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z���m���`�_�g�s�b�g���k���J�F�@��

�i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �]�j�m�i�i�h�c�� �d�h�g�l�j�h�e�y���� �L�Z�d�`�_�� �h�l�f�_�q�_�g�u�� �l�_�g�^�_�g�p�b�b�� �d�� �m�\�_�e�b�q�_�g�b�x�� �l�h�e�s�b�g�u��

�i�_�j�_�^�g�_�c���k�l�_�g�d�b���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z���\���^�b�g�Z�f�b�d�_���\���l�_�q�_�g�b�_�������f�_�k�y�p�_�\���g�Z�[�e�x�^�_�g�b�y�����j��������������

�i�j�b���k�j�Z�\�g�_�g�b�b����-�c���]�j�m�i�i�u���k����-�c���b����-�c���]�j�m�i�i�Z�f�b���� 

�D�h�e�b�q�_�k�l�\�h�� �i�Z�p�b�_�g�l�h�d�� �k�� �g�Z�e�b�q�b�_�f�� �j�_�]�m�j�]�b�l�Z�p�b�b�� �g�Z�� �l�j�b�d�m�k�i�b�^�Z�e�v�g�h�f�� �d�e�Z�i�Z�g�_�� �\��

�h�k�g�h�\�g�h�c���]�j�m�i�i�_���i�j�_�\�Z�e�b�j�h�\�Z�e�h���������������\���k�j�Z�\�g�_�g�b�b���k���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�h�c���������������������j� ������������

�b�� �j� ���������� �i�j�b�� �k�j�Z�\�g�_�g�b�b�� ��-�c�� �]�j�m�i�i�u�� �k�h�� ��-�c�� �b�� ��-�c�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h������ �� �<�u�j�Z�`�_�g�g�h�k�l�v��

�j�_�]�m�j�]�b�l�Z�p�b�b�� �g�Z�� �l�j�b�d�m�k�i�b�^�Z�e�v�g�h�f�� �d�e�Z�i�Z�g�_�� �g�_�� �i�j�_�\�u�r�Z�e�Z�� ���� �k�l�_�i�_�g�v���� �I�j�b�� �h�p�_�g�d�_��
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�l�j�Z�g�k�l�j�b�d�m�k�i�b�^�Z�e�v�g�u�o�� �i�h�l�h�d�h�\�� �\�u�y�\�e�_�g�u�� �j�Z�a�e�b�q�b�y�� �\�� �k�d�h�j�h�k�l�b�� �j�Z�g�g�_�]�h�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h��

�l�j�Z�g�k�l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h���i�h�l�h�d�Z�����?�l�����\���]�j�m�i�i�_���`�_�g�s�b�g���k���h�g�d�h�e�h�]�b�q�_�k�d�b�f�b���a�Z�[�h�e�_�\�Z�g�b�y�f�b���i�h��

�k�j�Z�\�g�_�g�b�x���k���]�j�m�i�i�h�c���d�h�g�l�j�h�e�y�����<���^�b�g�Z�f�b�d�_���m���`�_�g�s�b�g���k���h�g�d�h�e�h�]�b�q�_�k�d�b�f�b���a�Z�[�h�e�_�\�Z�g�b�y�f�b��

�h�l�f�_�q�Z�_�l�k�y���k�g�b�`�_�g�b�_���?�l�����G�_�k�f�h�l�j�y���g�Z���l�h�����q�l�h���k�l�_�i�_�g�v���k�g�b�`�_�g�b�y���?�l���\���l�_�q�_�g�b�_�������f�_�k�y�p�_�\���g�_��

�[�u�e�Z�� �k�m�s�_�k�l�\�_�g�g�h�c���� �m�j�h�\�_�g�v�� �?�l�� �\�� �^�b�g�Z�f�b�d�_�� �\�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�_�� ���]�j�m�i�i�Z�� �������[�u�e�� �a�g�Z�q�b�f�h��

�g�b�`�_���� �q�_�f�� �\�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�_�� ���J�b�k���� ���<���� �j� ���������������� �H�l�f�_�q�_�g�h�� �m�\�_�e�b�q�_�g�b�_�� �k�d�h�j�h�k�l�b��

�i�h�a�^�g�_�]�h���^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h���l�j�Z�g�k�l�b�d�m�k�i�b�^�Z�e�v�g�h�]�h���i�h�l�h�d�Z���\���^�b�g�Z�f�b�d�_���m���i�Z�p�b�_�g�l�h�d���h�k�g�h�\�g�h�c��

�]�j�m�i�i�u���� �h�^�g�Z�d�h�� �j�Z�a�g�b�p�Z�� �f�_�^�b�Z�g�� �w�l�b�o�� �a�g�Z�q�_�g�b�c�� �g�_�� �^�h�k�l�b�]�e�Z�� �k�l�Z�l�b�k�l�b�q�_�k�d�h�c�� �a�g�Z�q�b�f�h�k�l�b����

�<�u�y�\�e�_�g�h���� �q�l�h�� �k�h�h�l�g�h�r�_�g�b�_���j�Z�g�g�_�]�h���b���i�h�a�^�g�_�]�h���^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h���l�j�Z�g�k�l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h 

�i�h�l�h�d�Z�����?�l���:�l�����a�g�Z�q�b�f�h���k�g�b�a�b�e�h�k�v���a�Z���\�j�_�f�y���g�Z�[�e�x�^�_�g�b�y���\���h�k�g�h�\�g�h�c���]�j�m�i�i�_�����J�b�k�������=�����j� ������������

�i�j�b�� �k�j�Z�\�g�_�g�b�b�� �k�h�� ��-�c�� �]�j�m�i�i�h�c���� �j� ������������ �i�j�b�� �k�j�Z�\�g�_�g�b�b�� �k�� ��-�c�� �]�j�m�i�i�h�c������ �K�m�s�_�k�l�\�_�g�g�u�o��

�j�Z�a�e�b�q�b�c�� �i�h�d�Z�a�Z�l�_�e�b�� �l�d�Z�g�_�\�h�c�� �^�h�i�i�e�_�j�h�]�j�Z�n�b�b�� �g�_�� �i�h�d�Z�a�Z�e�b���� �h�^�g�Z�d�h�� �b�o�� �b�a�f�_�g�_�g�b�y�� �b�f�_�e�b��

�^�b�g�Z�f�b�d�m�� �i�h�^�h�[�g�m�x�� �b�a�f�_�g�_�g�b�y�f�� �i�h�d�Z�a�Z�l�_�e�_�c�� �i�j�b�� �b�f�i�m�e�v�k�g�h-�\�h�e�g�h�\�h�c�� �^�h�i�i�e�_�j�h�]�j�Z�n�b�b����

�H�l�f�_�q�_�g�u���[�h�e�v�r�b�_���a�g�Z�q�_�g�b�y���b�g�^�_�d�k�Z���7�H�L���\���]�j�m�i�i�_���i�h�k�e�_���O�L�����d�Z�d���i�j�b���i�_�j�\�h�f���h�[�k�e�_�^�h�\�Z�g�b�b��

���j� �����������������l�Z�d���b���\���^�b�g�Z�f�b�d�_���q�_�j�_�a�������f�_�k�y�p�_�\�����j� �������������i�h���k�j�Z�\�g�_�g�b�x���k���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�h�c��

���J�b�k�� 3). 

 

�J�b�k�m�g�h�d��3���� �I�h�d�Z�a�Z�l�_�e�b�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� �n�m�g�d�p�b�b�� �I�@�� �\�� �k�j�Z�\�g�b�\�Z�_�f�u�o��

�]�j�m�i�i�Z�o 
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 �B�g�^�_�d�k���7�H�L���[�h�e�_�_�������������\���h�k�g�h�\�g�h�c���]�j�m�i�i�_���\�u�y�\�e�_�g���m�����������������i�j�h�l�b�\���������������\���]�j�m�i�i�_��

�d�h�g�l�j�h�e�y���� �H�l�f�_�q�_�g�u�� �l�_�g�^�_�g�p�b�b�� �d�� �k�g�b�`�_�g�b�x�� �Z�f�i�e�b�l�m�^�u�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �w�d�k�d�m�j�k�b�b��

�n�b�[�j�h�a�g�h�]�h�� �d�h�e�v�p�Z�� �l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h�� �d�e�Z�i�Z�g�Z�� ���7�$�3�6�(���� �m�� �`�_�g�s�b�g�� �k�� �J�F�@���� �� �M�j�h�\�_�g�v�� �b��

�^�b�g�Z�f�b�d�Z���b�a�f�_�g�_�g�b�y���^�Z�\�e�_�g�b�y���\���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b���[�u�e�b���k�h�i�h�k�l�Z�\�b�f�u���\���b�a�m�q�Z�_�f�u�o���]�j�m�i�i�Z�o��

���l�Z�[�e�b�p�Z�������� 

 

�L�Z�[�e�b�p�Z�� ������ �I�h�d�Z�a�Z�l�_�e�b�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� �n�m�g�d�p�b�b�� �i�j�Z�\�h�]�h�� �`�_�e�m�^�h�q�d�Z�� �\��

�k�j�Z�\�g�b�\�Z�_�f�u�o���]�j�m�i�i�Z�o 

�I�h�d�Z�a�Z�l�_�e�b 
�=�j�m�i�i�Z���� 

�D�h�g�l�j�h�e�v�g�Z�y 
(n=25) 

�=�j�m�i�i�Z���� 
�H�k�g�h�\�g�Z�y 
�b�k�o�h�^�g�h 
(n=40) 

�=�j�m�i�i�Z���� 
�H�k�g�h�\�g�Z�y 

�Q�_�j�_�a�����f�_�k 
(n=37) 

�j 

�L�D���j�_�]�m�j�]���������Q��������
�k�l�_�i�_�g�v 

15(60,0) 34(85,0) 31 (85,7) 

0,037 
�J��-2=0,023 
�J��-3=0,05 
�J��-3=0,94 

�L�D���]�j�Z�^�b�_�g�l�����0�(��
�>�/�4���8�4�@�����f�f���j�l���k�l�� 

11,0 
(9,0; 20,0) 

18,5 
(15,5; 21,0) 

16,0 
(14,0; 19,0) 

0,107 

�?�l, ME [LQ,UQ], 
(�k�f/�k�_�d) 

53,0 
(46,0;62,0) 

50,0 
(41,0;53,0) 

45,0 
(41,0;51,0) 

0,017 
�J��-2=0,09 
�J��-3=0,003 
�J��-3=0,263 

�:�l�����0�(���>�/�4�����8�4�@����
�k�f���k�_�d 

36,0 
(31,0;40,0) 

35,0 
(31,0;43,0) 

38,0 
(32,0;46,0) 

0,421 

�?�l/�:�l , 
ME [LQ,UQ] 

1,4 
(1,28; 1,6) 

1,34 
(1,23; 1,58) 

1,12 
(0,81;1,35) 

0,002 
�J��-2=0,222 
�J��-3=0,001 
�J��-3=0,012 

s'�l, 
ME[LQ,UQ],�k�f/�k�_�d 

13,0 
(12,0;15,0) 

12,0 
(11,0;14,0) 

14,0 
(12,0;16,5) 

0,078 

�_�
�l������ 
ME[LQ, UQ], �k�f/�k�_�d 

12,0 
(10,0;14,0) 

12,0 
(10,0;13,0) 

10,5 
(9,5; 14,0) 

0,791 

�Z�
�l���� 
ME[LQ,UQ], �k�f/�k�_�d 

13,0 
(11,0;15,0) 

13,0 
(9,0;15,0) 

16,0 
(11,0; 17,0) 

0,085 

�B�g�^�_�d�k���L�_�b���I�@�����0�(��
[LQ,UQ] 

0,24 
(0,2; 0,31) 

0,35 
(0,26; 0,39) 

0,35 
(0,24; 0,43) 

0,0063 
�J��-2=0,003 
�J��-3=0,013 
�J��-3=0,589 

TAPSE,  
ME[LQ,UQ], �f�f  

2,5 
(2,2; 2,8) 

2,3 
(2,2; 2,50) 

2,3 
(2,0; 2,4) 

0,091 

�D�E�:�j�_�]���� 
ME [LQ, UQ], 
�k�l�_�i�_�g�v 

1,0 
(0; 1,0) 

0 
(0;1,0) 

1,0 
(0,0; 1,0) 

0,078 
�J��-2=0,071 
�J��-3=0,732 
�J��-3=0,187 
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�D�E�: �N�D,  
ME [LQ, UQ] 

2,3 
(2,1;2,5) 

2,4 
(2,2;2,4) 

2,3 
(2,2; 2,5) 

0,493 

�>�E�:�k�j�_�^���� 
ME[LQ,UQ],�f�f .�j�l.�k�l 

15,0 
(11,0;18,0) 

15,0 
(12,0;16,5) 

13,0 
(12,0;15,0) 

0,786 

�I�j�b�f�_�q�Z�g�b�y�� �L�D-�l�j�b�d�m�k�i�b�^�Z�e�v�g�u�c�� �d�e�Z�i�Z�g, �?�l-�k�d�h�j�h�k�l�v�� �� �j�Z�g�g�_�]�h�� �� �^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h����

�g�Z�i�h�e�g�_�g�b�y�� �� �i�j�Z�\�h�]�h�� �� �`�_�e�m�^�h�q�d�Z���� �:�l-�k�d�h�j�h�k�l�v�� �� �j�Z�g�g�_�]�h�� �� �^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h�� �� �g�Z�i�h�e�g�_�g�b�y����

�i�j�Z�\�h�]�h�� �`�_�e�m�^�h�q�d�Z���� �?�l���:�l-�h�l�g�h�r�_�g�b�_�� �j�Z�g�g�_�]�h�� �b�� �i�h�a�^�g�_�]�h�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h��

�l�j�Z�g�l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h�� �i�h�l�h�d�Z�� �V�
�l-�k�d�h�j�h�k�l�v�� �k�b�k�l�h�e�b�q�_�k�d�h�]�h�� �^�\�b�`�_�g�b�y�� �d�h�e�v�p�Z��

�l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h�� �d�e�Z�i�Z�g�Z���� �_�
�l��-�k�d�h�j�h�k�l�v�� �j�Z�g�g�_�]�h�� �^�\�b�`�_�g�b�y�� �d�h�e�v�p�Z�� �l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h��

�d�e�Z�i�Z�g�Z���� �Z�
�l��-�k�d�h�j�h�k�l�v���i�h�a�^�g�_�]�h���^�\�b�`�_�g�b�y���d�h�e�v�p�Z���l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h���d�e�Z�i�Z�g�Z��, �b�g�^�_�d�k���L�_�b��

�I�@-�b�g�^�_�d�k�� �h�[�s�_�c�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b�� �i�j�Z�\�h�]�h�� �`�_�e�m�^�h�q�d�Z���� �7�$�3�6�(-�k�b�k�l�h�e�b�q�_�k�d�Z�y��

�w�d�k�d�m�j�k�b�y�� �n�b�[�j�h�a�g�h�]�h�� �d�h�e�v�p�Z�� �l�j�b�d�m�k�i�b�^�Z�e�v�g�h�]�h�� �d�e�Z�i�Z�g�Z���� �D�E�:-�d�e�Z�i�Z�g�� �e�_�]�h�q�g�h�c�� �Z�j�l�_�j�b�b����

�N�D-�n�b�[�j�h�a�g�h�_���d�h�e�v�p�h�� �>�E�:- �^�Z�\�e�_�g�b�_���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b�� 

 

�>�e�y�� �m�l�h�q�g�_�g�b�y�� �\�a�Z�b�f�h�k�\�y�a�b�� �n�Z�d�l�h�j�h�\�� �k�� �i�h�d�Z�a�Z�l�_�e�y�f�b�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �b��

�^�b�Z�k�l�h�e�b�q�_�k�d�h�c���n�m�g�d�p�b�b���I�@���\���f�h�^�_�e�v���f�g�h�`�_�k�l�\�_�g�g�h�c���e�h�]�b�k�l�b�q�_�k�d�h�c���j�_�]�j�_�k�k�b�b���\�d�e�x�q�b�e�b��

�k�e�_�^�m�x�s�b�_�� �i�h�d�Z�a�Z�l�_�e�b���� �\�h�a�j�Z�k�l���� �b�g�^�_�d�k�� �f�Z�k�k�u�� �l�_�e�Z���� �k�b�k�l�h�e�b�q�_�k�d�h�_�� �b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�_��

�Z�j�l�_�j�b�Z�e�v�g�h�_�� �^�Z�\�e�_�g�b�_���� �q�Z�k�l�h�l�m�� �k�_�j�^�_�q�g�u�o�� �k�h�d�j�Z�s�_�g�b�c���� �[�Z�e�e�u�� �i�h�� �r�d�Z�e�Z�f�� �g�_�]�Z�l�b�\�g�h�c��

�\�h�a�[�m�^�b�f�h�k�l�b�� �b�� �k�h�p�b�Z�e�v�g�h�]�h�� �i�h�^�Z�\�e�_�g�b�y���� �i�j�h�\�_�^�_�g�b�_�� �e�m�q�_�\�h�c�� �l�_�j�Z�i�b�b���� �k�m�f�f�Z�j�g�Z�y���^�h�a�Z��

�Z�g�l�j�Z�p�b�d�e�b�g�h�\�����>�e�y���b�g�^�_�d�k�Z���L�_�b���\���f�h�^�_�e�v���\�h�r�e�b���i�j�h�\�_�^�_�g�b�_���e�m�q�_�\�h�c���l�_�j�Z�i�b�b�����k�m�f�f�Z�j�g�Z�y��

�^�h�a�Z�� �Z�g�l�j�Z�p�b�d�e�b�g�h�\�� �b�� �[�Z�e�e�u�� �i�h�� �r�d�Z�e�_�� �g�_�]�Z�l�b�\�g�h�c�� �\�h�a�[�m�^�b�f�h�k�l�b�� ���l�Z�[�e�b�p�Z�� ��������

�)������������� ���������������� �S���������������� �5��� �������������� �>�e�y�� �h�l�g�h�r�_�g�b�y�� �?�l���:�l�� �a�g�Z�q�b�f�u�f�b�� �n�Z�d�l�h�j�Z�f�b�� �[�u�e�b��

�^�h�i�h�e�g�b�l�_�e�v�g�h�_���i�j�h�\�_�^�_�g�b�_���e�m�q�_�\�h�c���l�_�j�Z�i�b�b���b���q�Z�k�l�h�l�Z���k�_�j�^�_�q�g�u�o���k�h�d�j�Z�s�_�g�b�c�����l�Z�[�e�b�p�Z����������

F(2,16)=12,548, p=0,005, R2=0,526. 

 

�L�Z�[�e�b�p�Z�������� �F�g�h�`�_�k�l�\�_�g�g�Z�y���e�b�g�_�c�g�Z�y���j�_�]�j�_�k�k�b�y���^�e�y���h�p�_�g�d�b���\�a�Z�b�f�h�k�\�y�a�b���f�_�`�^�m���b�g�^�_�d�k�h�f��

�L�_�b���b���h�l�g�h�r�_�g�b�_�f���?�l ���:�l���k �d�e�b�g�b�d�h-�Z�g�Z�f�g�_�k�l�b�q�_�k�d�b�f�b���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b���i�Z�p�b�_�g�l�h�\ 

Model 

Dependent Variable: Tei 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) 0,394 0,025  16,093 0,000 

�E�m�q�_�\�Z�y���l�_�j�Z�i�b�y -0,136 0,035 -0,699 -3,911 0,001 

2 (Constant) 0,569 0,076  7,476 0,000 

�E�m�q�_�\�Z�y���l�_�j�Z�i�b�y -0,137 0,030 -0,705 -4,491 0,000 

�K�m�f�f�Z�j�g�Z�y���^�h�a�Z��

�Z�g�l�j�Z�p�b�d�e�b�g�h�\ 

0,000 0,000 -,376 -2,394 0,030 
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3 (Constant) 0,637 0,074  8,626 0,000 

�e�m�q�_�\�Z�y�l�_�j�Z�i�b�y -0,145 0,027 -0746 -5,315 0,000 

�K�m�f�f�f�Z�j�g�Z�y���^�h�a�Z��

�Z�g�l�j�Z�p�b�d�e�b�g�h�\ 

0,000 0,000 -0,380 -2,728 0,016 

�G�_�]�Z�l�b�\�g�Z�y��

�\�h�a�[�m�^�b�f�h�k�l�v�����[�Z�e�e�u�� 

-0,006 0,003 -0,317 -2,259 0,040 

Model 

Dependent Variable: �?�l/�:�l  

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) 1,486 0,097  15,300 0,000 

�E�m�q�_�\�Z�y �l�_�j�Z�i�b�y -0,396 0,134 -0,608 -2,968 0,010 

2 (Constant) 2,104 0,301  6,992 0,000 

�E�m�q�_�\�Z�y �l�_�j�Z�i�b�y -0,287 0,130 -0,440 -2,200 0,045 

�Q�K�K -0,009 0,004 -0,429 -2,146 0,050 

�I�j�b�f�_�q�Z�g�b�y: �Q�K�K-�q�Z�k�l�h�l�Z �k�_�j�^�_�q�g�u�o �k�h�d�j�Z�s�_�g�b�c 

�H�[�k�m�`�^�_�g�b�_ 

�<�� �g�Z�k�l�h�y�s�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �i�h�d�Z�a�Z�g�h���� �q�l�h�� �g�Z�� �n�h�g�_�� �l�_�j�Z�i�b�b�� �Z�g�l�j�Z�p�b�d�e�b�g�h�f�� �m��

�h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �[�h�e�v�g�u�o�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �d�h�g�l�j�h�e�v�g�h�c�� �]�j�m�i�i�h�c�� �\�u�y�\�e�_�g�u�� �i�j�b�a�g�Z�d�b��

�i�h�j�Z�`�_�g�b�y�� �i�j�Z�\�u�o�� �h�l�^�_�e�h�\�� �k�_�j�^�p�Z���� �m�\�_�e�b�q�_�g�b�_�� �j�Z�a�f�_�j�h�\�� �I�@���� �k�g�b�`�_�g�b�_�� �i�h�d�Z�a�Z�l�_�e�y�� �?�l����

�h�l�g�h�r�_�g�b�_���?�l���:�l�����m�\�_�e�b�q�_�g�b�_ �b�g�^�_�d�k�Z���7�H�L���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z�����<���l�h���`�_���\�j�_�f�y���g�_���h�l�f�_�q�_�g�h��

�k�m�s�_�k�l�\�_�g�g�h�]�h���k�g�b�`�_�g�b�y���n�j�Z�d�p�b�b���\�u�[�j�h�k�Z���b���i�j�h�^�h�e�v�g�h�c���^�_�n�h�j�f�Z�p�b�b���e�_�\�h�]�h���`�_�e�m�^�h�q�d�Z����

�h�[�s�_�i�j�b�g�y�l�u�o���d�j�b�l�_�j�b�_�\���j�Z�a�\�b�l�b�y���d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b���i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�h�]�h���e�_�q�_�g�b�y�� 

�<�� �i�j�_�^�u�^�m�s�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �[�u�e�h�� �h�l�f�_�q�_�g�h�� �m�\�_�e�b�q�_�g�b�_�� �h�[�t�_�f�h�\�� �i�j�Z�\�h�]�h��

�`�_�e�m�^�h�q�d�Z���g�Z���n�h�g�_���i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�h�]�h�c���l�_�j�Z�i�b�b���>33,34,43,44�@�����L�Z�d�����\���b�k�k�e�_�^�h�\�Z�g�b�b���=�K�D�R��

�5���b���k�h�Z�\�l�����>34�@���m���[�h�e�v�g�u�o���k���^�b�n�n�m�a�g�h�c���[�h�e�v�r�h�c���%-�d�e�_�l�h�q�g�h�c���e�b�f�n�h�f�h�c���g�Z���n�h�g�_����-�o���d�m�j�k�h�\��

�l�_�j�Z�i�b�b�� �g�Z�� �h�k�g�h�\�_�� �Z�g�l�j�Z�p�b�d�e�b�g�Z�� �h�l�f�_�q�_�g�h�� �i�j�b�� ���'-�W�O�H�D�=��- �m�\�_�e�b�q�_�g�b�_�� �d�h�g�_�q�g�h-

�^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h���b���d�h�g�_�q�g�h-�k�b�k�l�h�e�b�q�_�k�d�h�]�h���h�[�t�_�f�h�\���I�@�����I�h���h�d�h�g�q�Z�g�b�b�������d�m�j�k�h�\���l�_�j�Z�i�b�b��

�d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�v���j�Z�a�\�b�e�Z�k�v���m�����������[�h�e�v�g�u�o�����i�j�b���w�l�h�f���^�b�g�Z�f�b�d�Z���d�h�g�_�q�g�h-�k�b�k�l�h�e�b�q�_�k�d�h�]�h��

�h�[�t�_�f�Z���I�@���h�d�Z�a�Z�e�b�k�v���h�^�g�b�f���b�a���n�Z�d�l�h�j�h�\���g�_�a�Z�\�b�k�b�f�h���Z�k�k�h�p�b�b�j�h�\�Z�g�g�u�f���k���_�_���j�Z�a�\�b�l�b�_�f���>34]. 

�<�� �w�l�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �h�l�k�m�l�k�l�\�b�_�� �k�h�i�h�k�l�Z�\�e�_�g�b�_�� �k�� �^�Z�g�g�u�f�b�� �F�J�L�� �k�_�j�^�p�Z�� �[�u�e�h�� �i�j�b�a�g�Z�g�h��

�h�^�g�b�f�� �b�a���h�]�j�Z�g�b�q�_�g�b�c���� �d�h�l�h�j�h�_���[�u�e�h���i�j�_�h�^�h�e�_�g�h���\�� �i�h�k�e�_�^�m�x�s�_�f�� �b�k�k�e�_�^�h�\�Z�g�b�b���G�H���6�R�X�]�D��

�7�)�� �b�� �k�h�Z�\�l�� �>44�@���� �<�� �w�l�h�f�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �h�l�f�_�q�_�g�h�� �k�g�b�`�_�g�b�_�� �n�j�Z�d�p�b�b�� �\�u�[�j�h�k�Z�� �I�@�� �q�_�j�_�a�� ����

�f�_�k�y�p�_�\�� �i�j�b�_�f�Z�� �Z�g�l�j�Z�p�b�d�e�b�g�h�\�� ���3�� ������������������ �B�k�o�h�^�g�u�c�� �b�g�^�_�d�k�� �d�h�g�_�q�g�h-�k�b�k�l�h�e�b�q�_�k�d�h�]�h��

�h�[�t�_�f�Z�� �I�@���� �i�j�_�\�u�r�Z�x�s�b�c�� �_�]�h�� �f�_�^�b�Z�g�g�h�_�� �a�g�Z�q�_�g�b�_���� �i�j�_�^�k�d�Z�a�u�\�Z�e�� �i�h�\�u�r�_�g�g�u�c�� �j�b�k�d��

�j�Z�a�\�b�l�b�y���d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b���i�h�k�e�_���i�j�b�_�f�Z���Z�g�l�j�Z�p�b�d�e�b�g�h�\�����I�h�o�h�`�b�_���j�_�a�m�e�v�l�Z�l�u���h�l�f�_�q�_�g�u��
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�b�� �\�� �j�Z�[�h�l�_�� �3�O�D�Q�H�N�� �0�,�&���� �b�� �k�h�Z�\�l���� �>33�@���� �m�� �[�h�e�v�g�u�o���� �q�_�j�_�a�� �i�h�e�]�h�^�Z�� �e�_�q�_�g�b�y�� �^�h�d�k�h�j�m�[�b�p�b�g�h�f��

�\�u�y�\�e�_�g�h���k�g�b�`�_�g�b�_���n�j�Z�d�p�b�h�g�g�h�]�h���b�a�f�_�g�_�g�b�y���i�e�h�s�Z�^�b���I�@�� 

�D�j�h�f�_���h�[�t�_�f�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���[�u�e�b���b�a�m�q�_�g�u���b���^�j�m�]�b�_���i�Z�j�Z�f�_�l�j�u���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z����

�G�Z���n�h�g�_���i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�h�c���l�_�j�Z�i�b�b���m�o�m�^�r�Z�e�b�k�v���i�h�d�Z�a�Z�l�_�e�b���^�_�n�h�j�f�Z�p�b�b���I�@��- �i�j�h�^�h�e�v�g�Z�y��

�^�_�n�h�j�f�Z�p�b�y���k�\�h�[�h�^�g�h�c���k�l�_�g�d�b���I�@���>32-34�@���b���*�/�6���>33�@�����I�h���^�Z�g�g�u�f���F�J�L���h�l�f�_�q�Z�e�b�k�v���g�Z���n�h�g�_��

�j�Z�a�\�b�l�b�y�� �d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b�� �i�j�b�a�g�Z�d�b�� �Z�l�j�h�n�b�b�� �I�@�� ���k�g�b�`�_�g�b�_�� �b�g�^�_�d�k�Z�� �f�Z�k�k�u�� �b�� �f�Z�k�k�u��

�d�Z�j�^�b�h�f�b�h�p�b�l�h�\���I�@�����b���^�b�n�n�m�a�g�h�]�h���b�g�l�_�j�k�l�b�p�b�Z�e�v�g�h�]�h���n�b�[�j�h�a�Z���>47].   

�K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �i�h�d�Z�a�Z�l�_�e�b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� �n�m�g�d�p�b�b�� �I�@�� �f�_�g�v�r�_��

�b�k�k�e�_�^�h�\�Z�g�u�����o�h�l�y���d�Z�d���\���w�d�k�i�_�j�b�f�_�g�l�_�����l�Z�d���b���\���d�e�b�g�b�q�_�k�d�b�o���b�k�k�e�_�^�h�\�Z�g�b�y�o���[�u�e�h���i�h�d�Z�a�Z�g�h����

�q�l�h���^�b�Z�k�l�h�e�b�q�_�k�d�Z�y���^�b�k�n�m�g�d�p�b�y���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z���j�Z�a�\�b�\�Z�_�l�k�y���j�Z�g�v�r�_���k�b�k�l�h�e�b�q�_�k�d�h�c���i�j�b��

�\�h�a�^�_�c�k�l�\�b�b�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �i�Z�l�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�o�� �n�Z�d�l�h�j�h�\�� �>45-47�@���� �G�Z�i�j�b�f�_�j���� �m��

�[�h�e�v�g�u�o�� �o�j�h�g�b�q�_�k�d�b�f�� �d�h�j�h�g�Z�j�g�u�f�� �k�b�g�^�j�h�f�h�f�� �^�b�Z�k�l�h�e�b�q�_�k�d�Z�y�� �^�b�k�n�m�g�d�p�b�y�� �I�@��

�\�u�y�\�e�y�e�Z�k�v���\���g�_�k�d�h�e�v�d�h���j�Z�a���q�Z�s�_���i�h���k�j�Z�\�g�_�g�b�x���k���k�b�k�l�h�e�b�q�_�k�d�h�c���^�b�k�n�m�g�d�p�b�_�c���>47�@���b���[�u�e�Z��

�g�_�a�Z�\�b�k�b�f�u�f�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�� �n�Z�d�l�h�j�h�f�� �j�Z�a�\�b�l�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �k�_�j�^�_�q�g�h�c��

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �d�h�j�h�g�Z�j�g�h�]�h�� �r�m�g�l�b�j�h�\�Z�g�b�y�� �>37�@���� �<�� �g�Z�k�l�h�y�s�_�f��

�b�k�k�e�_�^�h�\�Z�g�b�b�� �i�h�d�Z�a�Z�l�_�e�b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� �n�m�g�d�p�b�b�� �I�@�� �l�Z�d�`�_�� �h�d�Z�a�Z�e�b�k�v�� �\�� �g�Z�b�[�h�e�v�r�_�c��

�k�l�_�i�_�g�b�� �i�h�^�\�_�j�`�_�g�u�� �\�e�b�y�g�b�x�� �l�_�j�Z�i�b�b�� �Z�g�l�j�Z�p�b�d�e�b�g�h�f�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �^�j�m�]�b�f�b��

�i�Z�j�Z�f�_�l�j�Z�f�b�� �n�m�g�d�p�b�b�� �I�@���� �G�_�f�g�h�]�h�� �m�^�b�\�b�l�_�e�_�g�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �g�_�k�f�h�l�j�y�� �g�Z�� �b�a�m�q�_�g�b�_��

�[�h�e�v�r�h�]�h�� �q�b�k�e�Z�� �k�h�\�j�_�f�_�g�g�u�o�� �f�_�l�h�^�h�\�� �h�p�_�g�d�b�� �k�b�k�l�h�e�b�q�_�k�d�h�c�� �b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c���n�m�g�d�p�b�b��

���i�h�d�Z�a�Z�l�_�e�b���^�_�n�h�j�f�Z�p�b�b���f�b�h�d�Z�j�^�Z���I�@�����b�a�m�q�_�g�b�_���^�\�b�`�_�g�b�y���_�]�h���k�l�_�g�h�d���\���j�_�`�b�f�_���l�d�Z�g�_�\�h�]�h��

�>�h�i�i�e�_�j�Z���� �g�Z�b�[�h�e�_�_�� �b�g�n�h�j�f�Z�l�b�\�g�u�f�� �h�d�Z�a�Z�e�k�y�� �l�j�Z�^�b�p�b�h�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �± �h�l�g�h�r�_�g�b�_��

�k�d�h�j�h�k�l�_�c�� �?���:�� �g�Z�� �l�j�b�d�m�k�i�b�^�Z�e�v�g�h�f�� �d�e�Z�i�Z�g�_���� �I�h�o�h�`�Z�y�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�v�� �g�Z�[�e�x�^�Z�e�Z�k�v���b�� �\��

�h�^�g�h�f���b�a���i�j�_�^�u�^�m�s�b�o���b�k�k�e�_�^�h�\�Z�g�b�c���>47�@�����I�h�d�Z���g�Z�f���l�j�m�^�g�h�f���h�[�t�y�k�g�b�l�v���w�l�b���n�Z�d�l�u���f�h�`�g�h��

�l�h�e�v�d�h�� �h�l�f�_�l�b�l�v���� �q�l�h�� �b �\�� �j�_�Z�e�v�g�h�c�� �d�e�b�g�b�q�_�k�d�h�c�� �i�j�Z�d�l�b�d�_�� �l�j�Z�^�b�p�b�h�g�g�u�_�� �f�_�l�h�^�u�� �h�p�_�g�d�b��

�n�m�g�d�p�b�b�� �I�@�� �k�m�s�_�k�l�\�_�g�g�h�� �i�j�_�h�[�e�Z�^�Z�x�l�� �g�Z�^�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �g�h�\�_�c�r�b�o�� �j�Z�a�j�Z�[�h�l�h�d�� �����'-

�W�O�H�D�=���� �h�p�_�g�d�Z�� �^�_�n�h�j�f�Z�p�b�b�� �f�b�h�d�Z�j�^�Z���� �>47�@���� �I�h-�\�b�^�b�f�h�f�m���� �i�j�b�p�_�e�v�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_��

�^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� �n�m�g�d�p�b�b�� �I�@�� �a�Z�k�e�m�`�b�\�Z�_�l�� �\�g�b�f�Z�g�b�y�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b�� �^�Z�e�v�g�_�c�r�b�o��

�b�k�k�e�_�^�h�\�Z�g�b�y�o���i�h���d�Z�j�^�b�h�l�h�d�k�b�q�g�h�k�l�b���i�j�h�l�b�\�h�h�i�m�o�h�e�_�\�u�o���i�j�_�i�Z�j�Z�l�h�\������ 

�<�� �e�b�l�_�j�Z�l�m�j�_�� �g�_�l�� �h�^�g�h�a�g�Z�q�g�h�]�h�� �h�l�\�_�l�Z�� �g�Z�� �\�h�i�j�h�k�� �± �g�Z�k�d�h�e�v�d�h�� �h�^�g�h�\�j�_�f�_�g�g�h��

�b�a�f�_�g�y�_�l�k�y�� �n�m�g�d�p�b�y�� �e�_�\�u�o�� �b�� �i�j�Z�\�u�o�� �h�l�^�_�e�h�\�� �k�_�j�^�p�Z�� �g�Z�� �n�h�g�_�� �i�j�b�_�f�Z�� �O�L���� �<�� �j�y�^�_��

�b�k�k�e�_�^�h�\�Z�g�b�c���h�l�f�_�q�Z�_�l�k�y���i�h�y�\�e�_�g�b�_���^�b�k�n�m�g�d�p�b�b���i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z���i�j�b���_�s�_���k�h�o�j�Z�g�_�g�g�h�c��

�n�m�g�d�p�b�b�� �e�_�\�h�]�h�� �`�_�e�m�^�h�q�d�Z�� �>33,34�@���� �\�� �^�j�m�]�b�o���j�Z�[�h�l�Z�o�� �h�l�f�_�q�_�g�h�� �h�^�g�h�\�j�_�f�_�g�g�h�_�� �k�g�b�`�_�g�b�b��

�n�m�g�d�p�b�b���h�[�_�b�o���`�_�e�m�^�h�q�d�h�\���b�e�b���[�h�e�_�_���a�Z�f�_�l�g�h�_���k�g�b�`�_�g�b�_���n�m�g�d�p�b�b���e�_�\�h�]�h���>32,44,47�@�����D�j�h�f�_��

�l�h�]�h���� �[�u�e�h�� �i�h�d�Z�a�Z�g�h���� �q�l�h�� �m�o�m�^�r�_�g�b�_�� �n�m�g�d�p�b�b�� �e�_�\�h�]�h�� �b�� �i�j�Z�\�h�]�h�� �`�_�e�m�^�h�q�d�h�\�� �k�e�Z�[�h��
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�d�h�j�j�_�e�b�j�h�\�Z�e�b���f�_�`�^�m���k�h�[�h�c���>43�@�����I�j�b�q�b�g�Z���l�Z�d�b�o���j�Z�a�g�h�q�l�_�g�b�c���i�h�d�Z���h�k�l�Z�_�l�k�y���g�_�y�k�g�h�c�����l�_�f��

�g�_���f�_�g�_�_���j�_�a�m�e�v�l�Z�l�u���g�Z�k�l�h�y�s�_�]�h���b�k�k�e�_�^�h�\�Z�g�b�y���k�d�h�j�_�_���i�h�^�l�\�_�j�`�^�Z�x�l���i�_�j�\�m�x���l�h�q�d�m���a�j�_�g�b�y������������ 

 

�A�Z�d�e�x�q�_�g�b�_ 

�G�Z�� �n�h�g�_�� �i�j�h�\�_�^�_�g�b�y�� �o�b�f�b�h�l�_�j�Z�i�b�b�� �Z�g�l�j�Z�p�b�d�e�b�g�h�f�� �m�� �h�g�d�h�e�h�]�b�q�_�k�d�b�o�� �[�h�e�v�g�u�o��

�h�l�f�_�q�_�g�h���m�o�m�^�r�_�g�b�_���k�b�k�l�h�e�b�q�_�k�d�h�c�����m�\�_�e�b�q�_�g�b�_���b�g�^�_�d�k�Z���L�_�b�����m�\�_�e�b�q�_�g�b�_���h�[�t�_�f�h�\���i�j�Z�\�h�]�h��

�`�_�e�m�^�h�q�d�Z���� �b�� �^�b�Z�k�l�h�e�b�q�_�k�d�h�c�� ���k�g�b�`�_�g�b�_�� �i�h�d�Z�a�Z�l�_�e�y�� �?�l�� �b�� �h�l�g�h�r�_�g�b�y�� �?�l���:�l���� �n�m�g�d�p�b�b��

�i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z�����>�Z�g�g�u�_���b�a�f�_�g�_�g�b�y���g�_���k�h�i�j�h�\�h�`�^�Z�e�b�k�v���k�g�b�`�_�g�b�_�f���n�j�Z�d�p�b�b���\�u�[�j�h�k�Z���b��

�]�e�h�[�Z�e�v�g�h�c�� �i�j�h�^�h�e�v�g�h�c�� �^�_�n�h�j�f�Z�p�b�b�� �e�_�\�h�]�h�� �`�_�e�m�^�h�q�d�Z���� �K�� �b�g�^�_�d�k�h�f�� �L�_�b�� �[�u�e�b��

�Z�k�k�h�p�b�b�j�h�\�Z�g�u�� �i�j�h�\�_�^�_�g�b�_�� �e�m�q�_�\�h�c�� �l�_�j�Z�i�b�b���� �k�m�f�f�Z�j�g�Z�y�� �^�h�a�Z�� �Z�g�l�j�Z�p�b�d�e�b�g�h�\�� �b�� �[�Z�e�e�u���i�h��

�r�d�Z�e�_���g�_�]�Z�l�b�\�g�h�c���\�h�a�[�m�^�b�f�h�k�l�b�����k���h�l�g�h�r�_�g�b�_�f���?�l���:�l��- �i�j�h�\�_�^�_�g�b�_���e�m�q�_�\�h�c���l�_�j�Z�i�b�b���b���Q�K�K����

�D�e�b�g�b�q�_�k�d�h�_�� �b�� �i�j�h�]�g�h�k�l�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_�� �^�Z�g�g�u�o�� �k�m�[�d�e�b�g�b�q�_�k�d�b�o���b�a�f�_�g�_�g�b�c�� �n�m�g�d�p�b�b��

�i�j�Z�\�h�]�h���`�_�e�m�^�h�q�d�Z���l�j�_�[�m�_�l���^�Z�e�v�g�_�c�r�b�o���b�k�k�e�_�^�h�\�Z�g�b�c���� 
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�=�e�Z�\�Z��5. �I�j�_�^�h�i�_�j�Z�p�b�h�g�g�Z�y���i�h�^�]�h�l�h�\�d�Z���i�Z�p�b�_�g�l�h�\���k���g�b�a�d�h�c���l�h�e�_�j�Z�g�l�g�h�k�l�v�x���d��

�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�f���\�f�_�r�Z�l�_�e�v�k�l�\�Z�f 

 

�<�\�_�^�_�g�b�_. �N�b�a�b�q�_�k�d�Z�y�� �n�h�j�f�Z�� �y�\�e�y�_�l�k�y�� �g�_�a�Z�\�b�k�b�f�u�f�� �i�j�h�]�g�h�k�l�b�q�_�k�d�b�f�� �n�Z�d�l�h�j�h�f��

�k�f�_�j�l�g�h�k�l�b�� �m �a�^�h�j�h�\�u�o�� �e�b�p�� �\�k�_�o�� �\�h�a�j�Z�k�l�h�\�� �b �m �[�h�e�v�g�u�o�� �d�Z�d�� �k �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�f�b��

�a�Z�[�h�e�_�\�Z�g�b�y�f�b�����l�Z�d���b���k���^�j�m�]�h�c���i�Z�l�h�e�h�]�b�_�c���>61�@�����W�l�h���q�_�l�d�h���i�j�h�k�e�_�`�b�\�Z�_�l�k�y���i�j�b���^�e�b�l�_�e�v�g�h�f��

�g�Z�[�e�x�^�_�g�b�b���� �f�_�g�_�_�� �i�h�g�y�l�g�h���� �\�e�b�y�_�l�� �e�b�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�_�� �k�h�k�l�h�y�g�b�_�� �g�Z �i�j�h�]�g�h�a�� �g�Z �[�h�e�_�_��

�d�h�j�h�l�d�b�o�� �\�j�_�f�_�g�g�u�o�� �h�l�j�_�a�d�Z�o���� �\�� �q�Z�k�l�g�h�k�l�b���� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�����i�j�b��

�i�j�h�\�_�^�_�g�b�b�� �i�e�Z�g�h�\�u�o�� �h�i�_�j�Z�l�b�\�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �h�p�_�g�d�Z��

�n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h���k�h�k�l�h�y�g�b�y���i�Z�p�b�_�g�l�h�\���i�j�b���g�Z�]�j�m�a�h�q�g�u�o���d�Z�j�^�b�h�i�m�e�v�f�h�g�Z�e�v�g�u�o���l�_�k�l�Z�o���b�e�b��

�k �i�h�f�h�s�v�x���h�i�j�h�k�g�b�d�h�\���j�_�d�h�f�_�g�^�m�_�l�k�y���^�e�y���h�p�_�g�d�b���j�b�k�d�Z���h�k�e�h�`�g�_�g�b�c���i�j�b���g�_�d�Z�j�^�b�Z�e�v�g�u�o��

�h�i�_�j�Z�p�b�y�o�� �>67�@���� �I�j�b�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�o�� �g�Z �k�_�j�^�p�_�� �k�b�l�m�Z�p�b�y�� �g�_�k�d�h�e�v�d�h�� �b�g�Z�y��- �h�p�_�g�d�Z��

�n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �k�l�Z�l�m�k�Z�� �i�h�d�Z�� �g�_ �\�o�h�^�b�l�� �\ �h�k�g�h�\�g�u�_�� �r�d�Z�e�u�� �j�b�k�d�Z�� �h�i�_�j�Z�l�b�\�g�h�]�h��

�\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �>48, 63�@���� �<�� �l�h�� �`�_�� �\�j�_�f�y�� �_�k�l�v�� �k�\�_�^�_�g�b�y�� �h �\�h�a�f�h�`�g�h�f�� �g�_�]�Z�l�b�\�g�h�f�� �\�e�b�y�g�b�b��

�g�b�a�d�h�]�h���n�b�a�b�q�_�k�d�h�]�h���k�l�Z�l�m�k�Z���g�Z �j�_�a�m�e�v�l�Z�l�u���h�i�_�j�Z�p�b�b���m �h�l�^�_�e�v�g�u�o���d�Z�l�_�]�h�j�b�c���[�h�e�v�g�u�o���>52, 

66�@���� �< �b�k�k�e�_�^�h�\�Z�g�b�b�� �6�7�,�&�+�� ���6�X�U�J�L�F�D�O�� �7�U�H�D�W�P�H�Q�W�� �I�R�U�� �,�V�F�K�H�P�L�F�� �+�H�D�U�W�� �)�D�L�O�X�U�H���� �m�� �[�h�e�v�g�u�o��

�b�r�_�f�b�q�_�k�d�h�c���[�h�e�_�a�g�v�x���k�_�j�^�p�Z�����B�;�K�����k���g�b�a�d�h�c���n�j�Z�d�p�b�_�c���\�u�[�j�h�k�Z�����N�<�����e�_�\�h�]�h���`�_�e�m�^�h�q�d�Z��

���E�@�����k�g�b�`�_�g�g�Z�y���n�b�a�b�q�_�k�d�Z�y���j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v���i�h�\�u�r�Z�e�Z �j�b�k�d���j�Z�g�g�_�c���k�f�_�j�l�g�h�k�l�b���i�h�k�e�_��
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�I�h�d�Z�a�Z�l�_�e�v 
�H�k�g�h�\�g�Z�y���]�j�m�i�i�Z 

(n = 62) 
�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z�� 

(n = 60) p 

�F�m�`�k�d�h�c���i�h�e�����Q�������� 44 (70,97) 39 (65,0) 0,339 
�@�_�g�k�d�b�c���i�h�e�����Q�������� 18 (29,03) 21 (35,0) 0,339 
�<�h�a�j�Z�k�l���g�Z���f�h�f�_�g�l���h�i�_�j�Z�p�b�b�����e�_�l����
Me [Q25; Q75] 

62,0 [57,5; 66,6] 63,5 [59,0; 69,0] 0,131 

�J�h�k�l�����k�f����Me [Q25; Q75] 167,5 [162,5; 173,0] 167,0 [158,0; 174,0] 0,242 
�<�_�k�����d�]����Me [Q25; Q75] 79,0 [71,0; 85,0] 82,0 [72,0; 90,0] 0,518 
�B�F�L, �d�]/�f2, Me [Q25; Q75] 27,42 [25,36; 31,53] 28,73 [25,88; 33,25] 0,198 
�I�j�_�[�u�\�Z�g�b�_���\���k�l�Z�p�b�h�g�Z�j�_���^�h��
�h�i�_�j�Z�p�b�b�����^�g�b����Me [Q25; Q75] 

11,0 [7,0; 16,0] 
(min�±max 4,0�±34,0) 

12,0 [8,0; 15,0] 
(min�±max 5,0�±24,0) 0,892 

�I�j�_�[�u�\�Z�g�b�_���\���H�J�B�L�����^�g�b���� 
Me [Q25; Q75] 

1,0 [1,0; 2,0] 
(min�±max 1,0�±22,0) 

1,0 [1,0; 2,0] 
(min�±max 1,0�±62,0) 

0,284 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���B�<�E�����^�g�b����Me 
[Q25; Q75] 

1,0 [1,0; 1,0] 
(min�±max 1,0�±4,0) 

1,0 [1,0; 1,0] 
(min�±max 1,0�±6,0) 

0,209 
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�I�j�_�[�u�\�Z�g�b�_���\���D�O�H���i�h�k�e�_���h�i�_�j�Z�p�b�b����
�^�g�b����Me [Q25; Q75] 

12,0 [10,0; 15,0] 
(min�±max 6,0�±70,0) 

12,0 [9,0; 14,0] 
(min�±max 6,0�±55,0) 

0,444 

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���]�h�k�i�b�l�Z�e�b�a�Z�p�b�b��
�i�h�k�e�_���\�f�_�r�Z�l�_�e�v�k�l�\�Z�����^�g�b���� 
Me [Q25; Q75] 

13,5 [11,0; 19,0] 
(min�±max 7,0�±72,0) 

13,0 [12,0; 16,0] 
(min�±max 9,0�±117,0) 0,973 

�H�[�s�Z�y���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v��
�]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�����^�g�b���� 
Me [Q25; Q75] 

26,0 [20,0; 32,0] 
(min�±max  
15,0�±79,0) 

27,0 [21,0; 35,0] 
(min�±max  

15,0�±131,0) 
0,965 

�K�D�N��CKD-EPI�����f�e���f�b�g������ 
Me [Q25; Q75] 84,5 [65,5; 94,5] 78,0 [64,0; 97,0] 0,778 

�N�D���k�l�_�g�h�d�Z�j�^�b�b���•�������Q�������� 16 (25,8) 20 (33,33) 0,337 
�O�K�G���•���:�����Q�������� 34 (54,84) 31 (51,67) 0,954 
�N�D���O�K�G���•�������Q�������� 35 (56,45) 32 (53,33) 0,648 
�>�e�b�l�_�e�v�g�h�k�l�v���B�;�K�����e�_�l���� 
Me [Q25; Q75] 

2,0 [0,75; 5,0] 3,0 [1,0; 13,0] 0,328 

�>�e�b�l�_�e�v�g�h�k�l�v���:�=���•�����e�_�l�����Q�������� 36 (58,07) 36 (60,0) 0,365 
�B�F���\���Z�g�Z�f�g�_�a�_�����Q�������� 31 (50,0) 30 (50,0) 0,485 
�Q�D�<���\���Z�g�Z�f�g�_�a�_�����Q�������� 6 (9,68) 7 (11,67) 0,709 
�H�G�F�D���\���Z�g�Z�f�g�_�a�_�����Q�������� 5 (8,07) 8 (13,33) 0,313 
�G�Z�j�m�r�_�g�b�y���j�b�l�f�Z�����Q�������� 25 (40,32) 18 (30,0) 0,321 
�N�I���\���Z�g�Z�f�g�_�a�_�����Q�������� 14 (22,58) 10 (16,67) 0,493 
�K�>���\���Z�g�Z�f�g�_�a�_�����Q�������� 22 (35,48) 15 (25,0) 0,280 
�O�H�;�E���\���Z�g�Z�f�g�_�a�_�����Q�������� 10 (16,13) 5 (8,33) 0,214 
�O�B�G�D���\���Z�g�Z�f�g�_�a�_�����Q�������� 11 (17,74) 8 (13,33) 0,606 
�>�e�b�l�_�e�v�g�h�k�l�v���O�B�G�D�����e�_�l���� 
Me [Q25; Q75] 

3,0 [2,0; 4,0] 
(min�±max 2,0�±16,0) 

8,5 [6,5; 10,0] 
(min�±max 6,0�±10,0) 0,106 

�O�B�G�D���•���;���k�l�������Q�������� 6 (9,68) 5 (8,33) 0,729 
�I�j�b�f�_�q�Z�g�b�y���� �\�k�_�� �d�h�e�b�q�_�k�l�\�_�g�g�u�_�� �^�Z�g�g�u�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �\�b�^�_�� �f�_�^�b�Z�g�u�� �b��

�d�\�Z�j�l�b�e�_�c�� ��Me [Q25; Q�����@������ �B�F�L�� �± �b�g�^�_�d�k�� �f�Z�k�k�u�� �l�_�e�Z���� �H�J�B�L�� �± �h�l�^�_�e�_�g�b�_�� �j�_�Z�g�b�f�Z�p�b�b�� �b��

�b�g�l�_�g�k�b�\�g�h�c���l�_�j�Z�i�b�b�����B�<�E���± �b�k�d�m�k�k�l�\�_�g�g�Z�y���\�_�g�l�b�e�y�p�b�y���e�_�]�d�b�o�����D�O�H���± �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�_��

�h�l�^�_�e�_�g�b�_�����K�D�N���± �k�d�h�j�h�k�l�v���d�e�m�[�h�q�d�h�\�h�c���n�b�e�v�l�j�Z�p�b�b�����N�D���± �n�m�g�d�p�b�h�g�Z�e�v�g�u�c���d�e�Z�k�k�����O�K�G���± 

�o�j�h�g�b�q�_�k�d�Z�y�� �k�_�j�^�_�q�g�Z�y�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v���� �:�=�� �± �Z�j�l�_�j�b�Z�e�v�g�Z�y�� �]�b�i�_�j�l�_�g�a�b�y���� �I�B�D�K�� �± 

�i�h�k�l�b�g�n�Z�j�d�l�g�u�c�� �d�Z�j�^�b�h�k�d�e�_�j�h�a���� �Q�D�<�� �± �q�j�_�k�d�h�`�g�h�_�� �d�h�j�h�g�Z�j�g�h�_�� �\�f�_�r�Z�l�_�e�v�k�l�\�h���� �H�G�F�D�� �± 

�h�k�l�j�h�_���g�Z�j�m�r�_�g�b�_���f�h�a�]�h�\�h�]�h���d�j�h�\�h�h�[�j�Z�s�_�g�b�y�� �N�I���± �n�b�[�j�b�e�e�y�p�b�y���i�j�_�^�k�_�j�^�b�c�����K�>���± �k�Z�o�Z�j�g�u�c��

�^�b�Z�[�_�l���� �O�H�;�E�� �± �o�j�h�g�b�q�_�k�d�Z�y�� �h�[�k�l�j�m�d�l�b�\�g�Z�y�� �[�h�e�_�a�g�v�� �e�_�]�d�b�o���� �O�B�G�D�� �± �o�j�h�g�b�q�_�k�d�Z�y�� �b�r�_�f�b�y��

�g�b�`�g�b�o���d�h�g�_�q�g�h�k�l�_�c 

 

�L�Z�d�`�_�� �g�_�� �[�u�e�h�� �\�u�y�\�e�_�g�h�� �j�Z�a�e�b�q�b�c�� �i�h�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�f�� �e�Z�[�h�j�Z�l�h�j�g�u�f�� �b��

�b�g�k�l�j�m�f�_�g�l�Z�e�v�g�u�f���i�h�d�Z�a�Z�l�_�e�y�f�����L�Z�[�e�b�p�Z��7). 

�L�Z�[�e�b�p�Z��7���� �H�k�g�h�\�g�u�_�� �e�Z�[�h�j�Z�l�h�j�g�u�_�� �b�� �b�g�k�l�j�m�f�_�g�l�Z�e�v�g�u�_�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�_��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i�� 

�I�h�d�Z�a�Z�l�_�e�v �H�k�g�h�\�g�Z�y���]�j�m�i�i�Z 
(n = 62) 

�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z�� 
(n = 60) 

p 

�D�j�_�Z�l�b�g�b�g�����f�d�f�h�e�v���e 85,0 [75,0; 90,0] 78,0 [71,0; 86,0] 0,579 
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�H�O�����f�f�h�e�v���e 4,1 [3,6; 5,1] 4,15 [3,7; 5,0] 0,850 
�O�K���E�I�<�I�����f�f�h�e�v���e 2,55 [1,95; 3,10] 2,81 [1,94; 3,60] 0,701 
�O�K���E�I�G�I�����f�f�h�e�v���e 1,04 [0,90; 1,32] 1,04 [0,87; 1,33] 0,802 
�O�K���E�I�H�G�I�����f�f�h�e�v���e 0,62 [0,49; 0,88] 0,74 [0,49; 0,91] 0,171 
�E�I�����k�f����Me [Q25; Q75] 4,5 [4,2; 5,0] 4,6 [4,2; 5,2] 0,387 
�D�K�J �E�@, �k�f, Me [Q25; Q75] 4,1 [3,4; 4,9] 3,85 [3,4; 4,6] 0,283 
�D�>�J �E�@, �k�f, Me [Q25; Q75] 6,0 [5,4; 6,7] 5,9 [5,4; 6,4] 0,635 

�D�K�H �E�@, �k�f, Me [Q25; Q75] 74,0 [47,0; 113,0] 64,0 [47,0; 97,0] 0,245 

�D�>�H �E�@, �k�f, Me [Q25; Q75] 180,0 [135,0; 231,0] 173,0 [141,0; 209,0] 0,636 
�N�<��������Me [Q25; Q75] 60,0 [48,0; 66,0] 63,0 [48,0; 67,0] 0,142 
�>�E�:���k�b�k�l�h�e�b�q�_�k�d�h�_�����f�f���j�l�����k�l������ 
Me [Q25; Q75] 

29,5 [23,0; 35,0] 32,0 [24,0; 45,0] 0,308 

�J�_�]�m�j�]�b�l�Z�p�b�y���g�Z���F�D���•�����k�l�������Q�������� 8 (12,9) 6 (10,0) 0,686 
�K�l�_�g�h�a���F�D�����Q������������ 3 (4,84) 8 (13,33) 0,084 
�J�_�]�m�j�]�b�l�Z�p�b�y���g�Z���:�D���•��-�c �k�l�������Q�������� 4 (6,45) 1 (1,67) 0,202 
�K�l�_�g�h�a���:�D�����Q������������ 8 (12,9) 9 (15,0) 0,656 
�J�_�]�m�j�]�b�l�Z�p�b�y���g�Z���L�D���•�� �k�l�������Q�������� 4 (6,45) 7 (11,67) 0,274 
�:�g�_�\�j�b�a�f�Z���E�@�����Q�������� 8 (12,9) 6 (10,0) 0,808 
�F�F�E�@, �] (�i�h Deveraux �b 
Reichek), Me [Q25; Q75] 

278,0  
[219,0; 328,0] 

265,0  
[234,0; 336,0] 0,718 

�B�F�F���E�@�����]���f2, Me [Q25; Q75] 131,0 [117,0; 170,0] 131,0 [115,0; 158,0] 0,955 
�M�H�����f�e����Me [Q25; Q75] 97,0 [79,0; 119,0] 96,0 [83,0; 112,0] 0,528 

�I�j�b�f�_�q�Z�g�b�y���� �\�k�_�� �d�h�e�b�q�_�k�l�\�_�g�g�u�_�� �^�Z�g�g�u�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �\�b�^�_�� �f�_�^�b�Z�g�u�� �b��

�d�\�Z�j�l�b�e�_�c����Me [Q25; Q�����@�������H�O���± �h�[�s�b�c���o�h�e�_�k�l�_�j�b�g�����O�K���E�I�G�I���± �o�h�e�_�k�l�_�j�b�g���e�b�i�h�i�j�h�l�_�b�^�h�\��

�g�b�a�d�h�c���i�e�h�l�g�h�k�l�b���� �O�K���E�I�<�I�� �± �o�h�e�_�k�l�_�j�b�g���e�b�i�h�i�j�h�l�_�b�^�h�\�� �\�u�k�h�d�h�c���i�e�h�l�g�h�k�l�b�����E�I�� �± �e�_�\�h�_��

�i�j�_�^�k�_�j�^�b�_�����E�@���± �e�_�\�u�c���`�_�e�m�^�h�q�d�_�����E�I���± �e�_�\�h�_���i�j�_�^�k�_�j�^�b�_�����D�>�J���± �d�h�g�_�q�g�h-�^�b�Z�k�l�h�e�b�q�_�k�b�d�c��

�j�Z�a�f�_�j�����D�K�J���± �d�h�g�_�q�g�h-�k�b�k�l�h�e�b�q�_�k�d�b�c���j�Z�a�f�_�j�����D�>�H���± �d�h�g�_�q�g�h-�^�b�Z�k�l�h�e�b�q�_�k�b�d�c���h�[�t�_�f�����D�K�H���± 

�d�h�g�_�q�g�h-�k�b�k�l�h�e�b�q�_�k�d�b�c���h�[�t�_�f�����N�<���± �n�j�Z�d�p�b�y���\�u�[�j�h�k�Z�����>�E�:���± �^�Z�\�e�_�g�b�_���\���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b����

�F�D���± �f�b�l�j�Z�e�v�g�u�c���d�e�Z�i�Z�g�����:�D���± �Z�h�j�l�Z�e�v�g�u�c���d�e�Z�i�Z�g�����L�D���± �l�j�_�o�k�l�\�h�j�q�Z�l�u�c���d�e�Z�i�Z�g�����F�F�E�@���± 

�f�Z�k�k�Z���f�b�h�d�Z�j�^�Z���e�_�\�h�]�h���`�_�e�m�^�h�q�d�Z�����B�F�F���± �b�g�^�_�d�k���f�Z�k�k�u���f�b�h�d�Z�j�^�Z 

�B�k�o�h�^�g�h�� �]�j�m�i�i�u�� �g�_�� �b�f�_�e�b�� �j�Z�a�e�b�q�b�c�� �\�� �i�Z�j�Z�f�_�l�j�Z�o�� �k�b�e�u�� �f�u�r�p�� �d�Z�d�� �\�_�j�o�g�b�o���� �l�Z�d�� �b��

�g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �<�k�_�� �^�Z�g�g�u�_�� �^�e�y�� �m�^�h�[�k�l�\�Z�� �\�h�k�i�j�b�y�l�b�y�� �^�Z�e�_�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �i�h�i�Z�j�g�h��

���^�e�y �i�j�Z�\�h�c���b���e�_�\�h�c���d�h�g�_�q�g�h�k�l�b�����h�k�g�h�\�g�h�c���b���]�j�m�i�i�u���d�h�g�l�j�h�e�y���k�h�h�l�\�_�l�k�l�\�_�g�g�h�����l�Z�[�e�b�p�Z��8). 

�I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �i�j�h�\�_�^�_�g�g�h�c�� �d�b�k�l�_�\�h�c�� �^�b�g�Z�f�h�f�_�l�j�b�b�� �g�_�� �m�k�l�Z�g�h�\�e�_�g�h�� �f�_�`�]�j�m�i�i�h�\�u�o��

�j�Z�a�e�b�q�b�c����C�b�e�Z�� �d�b�k�l�_�\�h�]�h�� �o�\�Z�l�Z�� �b�k�k�e�_�^�h�\�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\�� �[�u�e�Z�� �g�b�`�_�� �h�l�� �k�j�_�^�g�b�o��

�i�h�d�Z�a�Z�l�_�e�_�c���^�e�y���e�b�p���\���\�h�a�j�Z�k�l�_���h�l���������^�h���������e�_�l���g�Z�������±�������������=�j�m�i�i�u���[�u�e�b���k�h�i�h�k�l�Z�\�b�f�u���i�h��

�b�k�o�h�^�g�u�f�� �i�Z�j�Z�f�_�l�j�Z�f�� �k�b�e�u�� �f�u�r�p�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �M�q�b�l�u�\�Z�y�� �\�u�r�_�b�a�e�h�`�_�g�g�u�_��

�^�Z�g�g�u�_���� �f�h�`�g�h�� �i�j�_�^�i�h�e�h�`�b�l�v�� �b�k�o�h�^�g�h�� �g�_�k�d�h�e�v�d�h�� �[�h�e�v�r�b�c�� �i�h�l�_�g�p�b�Z�e�� �\�u�g�h�k�e�b�\�h�k�l�b��

�f�u�r�_�q�g�h�c�� �l�d�Z�g�b���� �a�Z�e�h�`�_�g�g�u�c�� �m�� �i�Z�p�b�_�g�l�h�\���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �\�� �]�j�m�i�i�_�� �d�h�g�l�j�h�e�y���� �h�^�g�Z�d�h��

�g�b�d�Z�d�� �d�e�b�g�b�q�_�k�d�b�� �g�_�� �i�j�h�y�\�e�y�x�s�b�c�� �k�_�[�y�� �\�h�� �\�j�_�f�y�� �g�_�[�h�e�v�r�b�o�� �b���b�e�b�� �m�f�_�j�_�g�g�u�o����
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�g�_�i�j�h�^�h�e�`�b�l�_�e�v�g�u�o���b���l�b�i�b�q�g�u�o���[�u�l�h�\�u�o���g�Z�]�j�m�a�h�d�����B�k�o�h�^�g�Z�y���^�b�k�l�Z�g�p�b�y�����i�j�h�c�^�_�g�g�Z�y���i�j�b��

�L�R�O�����[�u�e�Z���k�h�i�h�k�l�Z�\�b�f�Z���\���h�[�_�b�o���]�j�m�i�i�Z�o�����j��� ������������������ 

�L�Z�[�e�b�p�Z��8�����<�g�m�l�j�b�]�j�m�i�i�h�\�u�_���b�a�f�_�g�_�g�b�y���k�b�e�u���g�b�`�g�b�o�����\�_�j�o�g�b�o���d�h�g�_�q�g�h�k�l�_�c���b���l�_�k�l�Z��

�k���r�_�k�l�b�f�b�g�m�l�g�h�c���o�h�^�v�[�h�c���i�h�k�e�_���d�m�j�k�Z���w�e�_�d�l�j�h�f�b�h�k�l�b�f�m�e�y�p�b�b 

�I�h�d�Z�a�Z�l�_�e�v 
�H�k�g�h�\�g�Z�y���]�j�m�i�i�Z����n = 62) �D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z�����Q��� ��

60) 
p 

�h�[�s
. �b�k�o�h�^�g�h �\��

�^�b�g�Z�f�b�d�_ 
�j �b�k�o�h�^�g�h �\��

�^�b�g�Z�f�b�d�_ 
�j 

�K�b�e�Z���k�`�Z�l�b�y���i�j�Z�\�h�c��
�d�b�k�l�b�����d�] 

28,5  
[20,5; 
34,0] 

31,5  
[22,0; 
34,0] 

0,00
3 

29,0  
[19,0; 
34,0] 

27,0  
[19,0; 
33,0] 

<0,0
01 

0,70
8 

�K�b�e�Z���k�`�Z�l�b�y���e�_�\�h�c��
�d�b�k�l�b�����d�] 

25,0  
[18,0; 
31,0] 

25,0  
[18,0; 
32,0] 

0,02
8 

24,0  
[15,0; 
31,0] 

22,0  
[14,0; 
28,0] 

<0,0
01 

0,36
4 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c��
�i�j�Z�\�h�]�h���d�h�e�_�g�g�h�]�h��
�k�m�k�l�Z�\�Z�����d�] 

24,4  
[18,3; 
31,4] 

30,4  
[23,8; 
36,2] 

<0,0
01 

24,7  
[20,1; 
33,2] 

22,25  
[18,9; 
30,4] 

<0,0
01 

0,01
1 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c��
�e�_�\�h�]�h���d�h�e�_�g�g�h�]�h��
�k�m�k�l�Z�\�Z�����d�] 

23,8  
[19,3; 
31,3] 

29,2  
[23,6; 
35,4] 

<0,0
01 

25,75  
[19,2; 
31,3] 

22,9  
[18,9; 
27,8] 

<0,0
01 

0,03
7 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�] 

18,9  
[13,3; 
24,0] 

21,7  
[16,6; 
25,1] 

<0,0
01 

19,55  
[13,1; 
26,0] 

16,7 
 [12,1; 
23,3] 

<0,0
01 

0,95
9 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�] 

19,3 
[14,3; 
24,5] 

21,9 
[17,3; 
26,7] 

<0,0
01 

19,5  
[13,0; 
24,3] 

18,2  
[13,4; 
22,2] 

<0,0
01 

0,29
0 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c��
�i�j�Z�\�h�]�h���]�h�e�_�g�h�k�l�h�i�g�h�]�h��
�k�m�k�l�Z�\�Z�����d�] 

30,0  
[25,0; 
34,7] 

33,1  
[25,5; 
36,1] 

0,01
6 

30,55  
[26,0; 
34,3] 

29,7  
[23,2; 
33,5] 

<0,0
01 

0,20
3 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c��
�e�_�\�h�]�h���]�h�e�_�g�h�k�l�h�i�g�h�]�h��
�k�m�k�l�Z�\�Z�����d�]

27,1  
[23,6; 

29,8 
 [24,8; 

0,00
9 

30,45  
[25,9; 

28,2  
[22,4; 

<0,0
01 

0,06
2 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z����
�d�] 

19,7  
[14,1; 
25,1] 

21,1  
[16,2; 
26,8] 

0,03
3 

21,6  
[16,6; 
25,3] 

20,75  
[15,9; 
24,1] 

<0,0
01 

0,44
1 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h�� 
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z����
�d�]

19,6  
[15,7; 

20,7  
[16,5; 

0,04
7 

21,25  
[17,4; 

19,6  
[15,9; 

<0,0
01 

0,15
1 

�I�j�h�c�^�_�g�g�Z�y���^�b�k�l�Z�g�p�b�y��
�L�R�O, �f  

300,0  
[261,0; 

331,0  
[280,0; 

<0,0
01 

304,5  
[253,0; 

285,5  
[246,0; 

<0,0
01 

0,90
6 �I�j�b�f�_�q�Z�g�b�y�����\�k�_���d�h�e�b�q�_�k�l�\�_�g�g�u�_���^�Z�g�g�u�_���i�j�_�^�k�l�Z�\�e�_�g�u���\���\�b�^�_���f�_�^�b�Z�g�u���b��

�d�\�Z�j�l�b�e�_�c����Me [Q25; Q75]), �W�F�K���± �w�e�_�d�l�j�h�f�b�h�k�l�b�f�m�e�y�p�b�y�����L�R�O���± �l�_�k�l���r�_�k�l�b�f�b�g�m�l�g�h�c��

�o�h�^�v�[�u

�I�h�k�e�_�� �d�m�j�k�Z�� �W�F�K�� �h�l�f�_�q�_�g�� �a�g�Z�q�b�l�_�e�v�g�u�c�� �i�j�b�j�h�k�l�� �i�h�d�Z�a�Z�l�_�e�_�c�� �f�u�r�_�q�g�h�c�� �k�b�e�u��

�k�l�b�f�m�e�b�j�h�\�Z�g�g�u�o�� �q�_�l�u�j�_�o�]�e�Z�\�u�o�� �f�u�r�p�� �[�_�^�j�Z�� �h�[�_�b�o�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c�� ���L�Z�[�e�b�p�Z�� ��������

�M�\�_�e�b�q�_�g�b�_���g�h�f�b�g�Z�e�v�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���f�u�r�_�q�g�h�c���k�b�e�u���h�l�f�_�q�Z�e�b���l�Z�d�`�_���\���]�j�m�i�i�Z�o���f�u�r�p����

�g�_�� �i�h�^�\�_�j�`�_�g�g�u�o�� �w�e�_�d�l�j�h�b�f�i�m�e�v�k�g�h�f�m�� �\�h�a�^�_�c�k�l�\�b�x�� ���\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �f�u�r�p��

�Z�g�l�Z�]�h�g�b�k�l�h�\���j�Z�a�]�b�[�Z�l�_�e�_�c���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�������k�b�e�Z���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z��

�k�h�k�l�Z�\�b�e�Z�������������d�]���i�j�h�l�b�\���b�k�o�h�^�g�u�o�������������d�]�����j���������������������e�_�\�h�]�h���d�h�e�_�g�g�h�]�h �k�m�k�l�Z�\�Z���± �����������d�]����

�D�m�j�k���W�F�K���i�j�b�\�_�e���d���\�h�a�j�Z�k�l�Z�g�b�x���^�b�k�l�Z�g�p�b�b���L�R�O���g�Z���������f���b���^�h�k�l�b�]���������������f���i�j�h�l�b�\���������������f��

�± �^�h���d�m�j�k�Z���W�F�K�����j���������������������<���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_���^�b�k�l�Z�g�p�b�y���L�R�O���m�f�_�g�v�r�b�e�Z�k�v���g�Z���������f�����j��

<0,001).  



 

�H�l�g�h�k�b�l�_�e�v�g�u�_�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �b�a�f�_�g�_�g�b�y�� �f�u�r�_�q�g�h�c�� �k�b�e�u�� �h�l�j�Z�`�_�g�u�� �\�� �L�Z�[�e�b�p�_�� ������

�I�j�b�j�h�k�l���f�u�r�_�q�g�h�c���k�b�e�u���j�Z�a�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z���i�h�k�e�_���d�m�j�k�Z���W�F�K���k�h�k�l�Z�\�b�e����

������������ ������ �e�_�\�h�]�h�� �± ������������ ���� ���j�� ������������������ �i�j�b�j�h�k�l�� �^�e�y�� �]�j�m�i�i�u�� �f�u�r�p-�Z�g�l�Z�]�h�g�b�k�l�h�\�� ���k�]�b�[�Z�l�_�e�_�c��

�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����k�h�k�l�Z�\�b�e�����^�e�y���i�j�Z�\�h�]�h���± 12,34 �������^�e�y���e�_�\�h�]�h���± �����������������j������������������ 

�D�m�j�k�� �W�F�K�� �m�e�m�q�r�b�e�� �i�h�d�Z�a�Z�l�_�e�b�� �n�b�a�b�q�_�k�d�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �i�Z�p�b�_�g�l�h�\ �± �i�j�b�j�h�k�l��

�i�j�h�c�^�_�g�g�h�c�� �^�b�k�l�Z�g�p�b�b�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �L�R�O�� �k�h�k�l�Z�\�b�e�� �������� ���� ���j ������������������ �i�j�b�� �w�l�h�f��

�f�Z�d�k�b�f�Z�e�v�g�h�_���m�\�_�e�b�q�_�g�b�_���^�b�k�l�Z�g�p�b�b���k�h�k�l�Z�\�b�e�h���������������������l�Z�[�e�b�p�Z��9). 

 

�L�Z�[�e�b�p�Z��9�����I�j�b�j�h�k�l���k�b�e�u���f�u�r�p���d�h�g�_�g�q�h�k�l�_�c���b���^�b�k�l�Z�g�p�b�b���L�R�O 

�I�h�d�Z�a�Z�l�_�e�v 
�H�k�g�h�\�g�Z�y���]�j�m�i�i�Z�� 

(n = 62) 
�D�h�g�l�j�h�e�v�g�Z�y���]�j�m�i�i�Z 

(n = 60) p 

�I�j�b�j�h�k�l���k�b�e�u���j�Z�a�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z������ 22,78 [9,25; 37,5] �±8,75 [�±12,45; �±4,94] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���j�Z�a�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�� % 17,56 [8,03; 32,16] �±9,52 [�±12,97; �±4,15] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z������ 12,34 [2,73; 27,33] �±8,68 [�±14,4; �±5,59] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z������ 

9,49 [2,13; 26,79] �±6,7 [�±13,11; �±2,41] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���j�Z�a�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z������ 

2,09 [�±4,18; 14,16] �±6,66 [�±12,37; �±2,62] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z������ 

103,55 [�±4,39; 
12,78] 

�±6,22 [�±10,88; �±0,75] 0,002 

�I�j�b�j�h�k�l���k�b�e�u���j�Z�a�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z������ 2,41 [�±3,83; 13,31] �±7,69 [�±13,88; �±3,79] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z������ 2,44 [�±5,09; 10,43] �±5,64 [�±9,73; �±1,72] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���k�`�Z�l�b�y���i�j�Z�\�h�c���d�b�k�l�b������ 4,41 [�±1,93; 10,0] �±5,27 [�±8,7; 0,0] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���k�`�Z�l�b�y���e�_�\�h�c���d�b�k�l�b������ 1,72 [�±3,22; 10,0] �±4,17 [�±10,0; 0,0] 0,002 

�I�j�b�j�h�k�l���k�b�e�u���k�`�Z�l�b�y���i�j�Z�\�h�c���d�b�k�l�b 4,41 [�±1,93; 10,0] �±5,27 [�±8,7; 0,0] <0,001 

�I�j�b�j�h�k�l���k�b�e�u���k�`�Z�l�b�y���e�_�\�h�c���d�b�k�l�b 1,72 [�±3,22; 10,0] �±4,17 [�±10,0; 0,0] 0,002 

�I�j�b�j�h�k�l���i�j�h�c�^�_�g�g�h�c���^�b�k�l�Z�g�p�b�b���L�R�O 6,90 [3,55; 13,33] �±7,38 [�±10,16; �±4,09] <0,001 

�I�j�b�f�_�q�Z�g�b�y���� �\�k�_�� �d�h�e�b�q�_�k�l�\�_�g�g�u�_�� �^�Z�g�g�u�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �\�b�^�_�� �f�_�^�b�Z�g�u�� �b��

�d�\�Z�j�l�b�e�_�c�� ��Me [Q25; Q�����@������ �W�F�K�� �± �w�e�_�d�l�j�h�f�b�h�k�l�b�f�m�e�y�p�b�y���� �L�R�O�� �± �l�_�k�l�� �r�_�k�l�b�f�b�g�m�l�g�h�c��

�o�h�^�v�[�u 

�<���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�� �h�l�f�_�q�Z�e�Z�k�v���h�l�j�b�p�Z�l�_�e�v�g�Z�y���^�b�g�Z�f�b�d�Z���b�a�f�_�g�_�g�b�y���f�u�r�_�q�g�h�]�h��

�k�l�Z�l�m�k�Z�����g�Z�[�e�x�^�Z�e�Z�k�v���m�[�u�e�v���\���i�j�h�p�_�g�l�g�h�f���k�h�h�l�g�h�r�_�g�b�b���h�l���b�k�o�h�^�g�u�o���i�Z�j�Z�f�_�l�j�h�\���k�b�e�u���d�Z�d��

�^�e�y�� �j�Z�a�]�b�[�Z�l�_�e�_�c�� �b�� �k�]�b�[�Z�l�_�e�_�c�� �d�h�e�_�g�g�u�o�� �k�m�k�l�Z�\�h�\�� �h�[�_�b�o�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �l�Z�d�� �b��

�j�Z�a�]�b�[�Z�l�_�e�_�c�����b���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h���b���e�_�\�h�]�h���]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z�����O�Z�j�Z�d�l�_�j���b�a�f�_�g�_�g�b�y��



 

�b�� �i�Z�j�Z�f�_�l�j�u���� �h�l�j�Z�`�Z�x�s�b�_�� �h�l�j�b�p�Z�l�_�e�v�g�m�x�� �^�b�g�Z�f�b�d�m�� �g�h�f�b�g�Z�e�v�g�u�o�� �a�g�Z�q�_�g�b�c�� �b�� �k�j�_�^�g�_�c��

�k�b�e�u���^�e�y���\�k�_�o���]�j�m�i�i���f�u�r�p���g�b�`�g�b�o���b���\�_�j�o�g�b�o���d�h�g�_�q�g�h�k�l�_�c�����Z���l�Z�d�`�_���g�_�]�Z�l�b�\�g�u�_���b�a�f�_�g�_�g�b�y��

�i�j�h�c�^�_�g�g�h�c���^�b�k�l�Z�g�p�b�b���L�R�O�����L�Z�[�e�b�p�Z�������� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�� �]�j�m�i�i�_�� �k�� �W�F�K�� �g�Z�[�e�x�^�Z�e�b�� �m�\�_�e�b�q�_�g�b�_�� �k�b�e�u�� �f�u�r�p�� �g�b�`�g�b�o��
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�F�m�`�q�b�g�u�����Q�������� 24 (92,3) 28 (82,4) 0,066 
�<�h�a�j�Z�k�l (�e�_�l) 61,0 [54,5; 67,0] 59,5 [53,0; 63,0] 0,391 
�N�<���E�@�������� 19,0 [19,0; 28,0] 23,5 [21,0; 29,0] 0,314 
�>�E�:�����f�f���j�l�����k�l���� 37,0 [32,0; 39,5] 24,5 [23,0; 40,0] 0,337 
�I�B�D�K�����Q�������� 17 (65,4) 24 (70,6) 0,762 
�I�h�k�l�h�y�g�g�Z�y���n�h�j�f�Z���N�I����n, %) 9 (34,6) 11 (32,4) 0,537 
�O�H�;�E����n, %) 3 (11,5) 3 (8,8) 0,759 
�I�j�b�f�_�q�Z�g�b�y���� �N�<�� �E�@�� �± �n�j�Z�d�p�b�y�� �\�u�[�j�h�k�Z�� �e�_�\�h�]�h�� �`�_�e�m�^�h�q�d�Z���� �E�K�K�� �± �e�_�]�h�q�g�h�_�� �k�h�k�m�^�b�k�l�h�_��

�k�h�i�j�h�l�b�\�e�_�g�b�_�����>�E�:���± �^�Z�\�e�_�g�b�_���\���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b�����N�I���± �n�b�[�j�b�e�e�y�p�b�y���i�j�_�^�k�_�j�^�b�c�����O�H�;�E��

�± �o�j�h�g�b�q�_�k�d�Z�y���h�[�k�l�j�m�d�l�b�\�g�Z�y���[�h�e�_�a�g�v���e�_�]�d�b�o�� 

�I�h�d�Z�a�Z�l�_�e�b���k�b�e�u���f�u�r�p���d�h�g�_�q�g�h�k�l�_�c���[�u�e�b���f�_�g�v�r�_���\���]�j�m�i�i�_���i�Z�p�b�_�g�l�h�\���k���^�b�k�l�Z�g�p�b�_�c��

�L�R�O�� �f�_�g�_�_�� �������� �f���� �a�Z�� �b�k�d�e�x�q�_�g�b�_�f�� �k�b�e�u�� �j�Z�a�]�b�[�Z�l�_�e�_�c�� �]�h�e�_�g�h�k�l�h�i�g�h�]�h�� �k�m�k�l�Z�\�Z�� �k�e�_�\�Z��

���L�Z�[�e�b�p�Z��11�������H�^�g�Z�d�h���b�g�l�_�]�j�Z�e�v�g�u�c���i�h�d�Z�a�Z�l�_�e�b���f�u�r�_�q�g�h�]�h���k�l�Z�l�m�k�Z���± �k�b�e�Z���k�`�Z�l�b�y���d�b�k�l�b���± 

�m�� �i�h�^�Z�\�e�y�x�s�_�]�h�� �[�h�e�v�r�b�g�k�l�\�Z�� �i�Z�p�b�_�g�l�h�\�� �i�j�_�\�u�r�Z�_�l�� ������ �d�]�� �b�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �g�h�j�f�Z�e�v�g�h�f�m��

�a�g�Z�q�_�g�b�x���[�_�a���f�_�`�]�j�m�i�i�h�\�u�o���j�Z�a�e�b�q�b�c�����H�q�_�\�b�^�g�h�����q�l�h���n�m�g�d�p�b�h�g�Z�e�v�g�u�c���k�l�Z�l�m�k���b���k�h�k�l�h�y�g�b�_��

�k�d�_�e�_�l�g�u�o�� �f�u�r�p�� �i�Z�p�b�_�g�l�h�\�� �k�� �O�K�G�� �l�j�_�[�m�x�l�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h�� �m�]�e�m�[�e�_�g�g�h�]�h�� �b�a�m�q�_�g�b�y����

�L�Z�d�`�_���\���k�\�y�a�b���k���b�f�_�x�s�b�f�b�k�y���^�Z�g�g�u�f�b���h�[���w�n�n�_�d�l�b�\�g�h�k�l�b���g�_�i�j�h�^�h�e�`�b�l�_�e�v�g�u�o���d�m�j�k�h�\ �W�F�K��

�k�e�_�^�m�_�l�� �j�Z�k�k�f�h�l�j�_�l�v�� �\�h�a�f�h�`�g�h�k�l�v�� �i�j�b�f�_�g�_�g�b�y�� �d�m�j�k�h�\�� �W�F�K�� �\�� �l�_�q�_�g�b�_�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �m��

�g�Z�b�[�h�e�_�_���l�y�`�_�e�u�o���]�j�m�i�i���i�Z�p�b�_�g�l�h�\�� 

�L�Z�[�e�b�p�Z��11�����I�h�d�Z�a�Z�l�_�e�b���k�b�e�u���f�u�r�p���d�h�g�_�q�g�h�k�l�_�c 

 
�I�h�d�Z�a�Z�l�_�e�v 

�>�b�k�l�Z�g�p�b�y���L�R�O��
�f�_�g�_�_�����������f����n=26) 

�>�b�k�l�Z�g�p�b�y���L�R�O��
�[�h�e�_�_�����������f����n=34) 

�J 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 

18,0 [13,2; 22,2] 23,7 [20,5; 37,9] 0,005 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 

14,5 [13,0; 20,4] 25,0 [19,8; 35,3] 0,002 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 

15,0 [11,9; 18,4] 20,8 [16,6; 27,5] 0,005 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 13,1 [12,1; 19,4] 23,1 [16,4; 27,4] 0,002 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 26,5 [14,6; 30,9] 32,4 [27,5; 36,7] 0,043 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 14,7 [10,4; 10,8] 21,3 [16,4; 25,9] 0,020 

�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 25,4 [13,0; 33,3] 30,1 [23,9; 38,8] 0,182 

�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h��
�]�h�e�_�g�h�k�l�h�i�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 

12,2 [9,7; 21,6] 21,6 [18,9; 26,2] 0,006 

�>�b�k�l�Z�g�p�b�y���L�R�O�����f�� 248,5 [159,5; 283,5] 382,0 [354,0; 440,0] <0,001 
�K�b�e�Z���k�`�Z�l�b�y���i�j�Z�\�h�c���d�b�k�l�b�����d�]���� 32,0 [24,0; 37,0] 35,0 [28,0; 42,0] 0,250 
�K�b�e�Z���k�`�Z�l�b�y���e�_�\�h�c���d�b�k�l�b�����d�]�� 25,0 [22,0; 31,0] 30,0 [23,0; 36,0] 0,212 



 

�I�j�b�f�_�q�Z�g�b�y�� �L�R�O���± �l�_�k�l���r�_�k�l�b�f�b�g�m�l�g�h�c���o�h�^�v�[�u 

�>�e�y�� �b�e�e�x�k�l�j�Z�p�b�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �W�F�K�� �i�j�b�\�h�^�y�l�k�y�� �k�e�_�^�m�x�s�b�_��

�d�e�b�g�b�q�_�k�d�b�_���i�j�b�f�_�j�u�� 

�D�e�b�g�b�q�_�k�d�b�c�� �i�j�b�f�_�j�� ������ �I�Z�p�b�_�g�l�� �L������ ������ �e�_�l���� �l�_�j�f�b�g�Z�e�v�g�Z�y�� �O�K�G�� �\�k�e�_�^�k�l�\�b�_��

�b�r�_�f�b�q�_�k�d�h�c�� �d�Z�j�^�b�h�f�b�h�i�Z�l�b�b���� �>�Z�l�Z�� �i�h�k�l�m�i�e�_�g�b�y�� �\�� �G�B�B�� �D�I�K�A�A�� �^�e�y�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �\��

�d�Z�q�_�k�l�\�_�� �i�h�l�_�g�p�b�Z�e�v�g�h�]�h�� �j�_�p�b�i�b�_�g�l�Z�� �k�_�j�^�p�Z�������� �n�_�\�j�Z�e�y�� ���������� �]���� �N�j�Z�d�p�b�y�� �\�u�[�j�h�k�Z�� �e�_�\�h�]�h��

�`�_�e�m�^�h�q�d�Z�������������^�Z�\�e�_�g�b�_���\���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b���������f�f���j�l�����k�l�������E�K�K�����������_�^�����<�m�^�Z�����<�d�e�x�q�_�g���\��

�e�b�k�l�� �h�`�b�^�Z�g�b�y�� �l�j�Z�g�k�i�e�Z�g�l�Z�p�b�b�� �k�_�j�^�p�Z���� �K�� ������ �n�_�\�j�Z�e�y�� ���������� �]���� �g�Z�q�Z�l�� �d�m�j�k�Z�� �W�F�K���� �d�h�l�h�j�u�c��

�i�j�h�\�h�^�b�e�k�y�� �\�� �l�_�q�_�g�b�_�� ������ �g�_�^�_�e�v���� �<�� �l�_�q�_�g�b�_�� �i�_�j�\�h�c�� �g�_�^�_�e�b�� �i�Z�p�b�_�g�l�� �i�j�h�\�h�^�b�e�� �i�Z�k�k�b�\�g�u�_��

�l�j�_�g�b�j�h�\�d�b�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� �i�h�^�� �d�h�g�l�j�h�e�_�f�� �\�j�Z�q�Z-�b�k�k�e�_�^�h�\�Z�l�_�e�y���� �i�h�k�e�_�^�m�x�s�b�_�� �± �\��

�Z�f�[�m�e�Z�l�h�j�g�u�o���m�k�e�h�\�b�y�o�� 

�L�Z�[�e�b�p�Z��12�����>�b�g�Z�f�b�d�Z���k�b�e�u���f�u�r�p���d�h�g�_�q�g�h�k�l�_�c���m���i�Z�p�b�_�g�l�Z���L�������������e�_�l 

�I�h�d�Z�a�Z�l�_�e�v �>�h���W�F�K �I�h�k�e�_���W�F�K 
�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 18,7 22,1 
�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 17,6 21,4 
�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 13,7 14,3 
�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 14,4 13,2 
�>�b�k�l�Z�g�p�b�y���L�R�O�����f�� 216 254 
�K�b�e�Z���k�`�Z�l�b�y���i�j�Z�\�h�c���d�b�k�l�b�����d�]���� 19 19 
�K�b�e�Z���k�`�Z�l�b�y���e�_�\�h�c���d�b�k�l�b�����d�]�� 18 18 

�I�j�b�f�_�q�Z�g�b�y�����L�R�O���± �l�_�k�l���r�_�k�l�b�f�b�g�m�l�g�h�c���o�h�^�v�[�u 

�D�e�b�g�b�q�_�k�d�b�c�� �i�j�b�f�_�j�� ������ �I�Z�p�b�_�g�l�d�Z�� �<������ ������ �e�_�l���� �l�_�j�f�b�g�Z�e�v�g�Z�y�� �O�K�G�� �\�k�e�_�^�k�l�\�b�_��

�b�r�_�f�b�q�_�k�d�h�c�� �d�Z�j�^�b�h�f�b�h�i�Z�l�b�b���� �>�Z�l�Z�� �i�h�k�l�m�i�e�_�g�b�y�� �\�� �G�B�B�� �D�I�K�A�A�� �^�e�y�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �\��

�d�Z�q�_�k�l�\�_�� �i�h�l�_�g�p�b�Z�e�v�g�h�]�h�� �j�_�p�b�i�b�_�g�l�Z�� �k�_�j�^�p�Z�� ������ �f�Z�j�l�Z�� ���������� �]���� �N�j�Z�d�p�b�y�� �\�u�[�j�h�k�Z�� �e�_�\�h�]�h��

�`�_�e�m�^�h�q�d�Z�������������^�Z�\�e�_�g�b�_���\���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b���������f�f���j�l�����k�l�������E�K�K�����������_�^�����<�m�^�Z�����<�d�e�x�q�_�g�Z���\��

�e�b�k�l�� �h�`�b�^�Z�g�b�y�� �l�j�Z�g�k�i�e�Z�g�l�Z�p�b�b�� �k�_�j�^�p�Z���� �K�� ������ �f�Z�j�l�Z�� ���������� �]���� �g�Z�q�Z�l�� �d�m�j�k�Z�� �W�F�K���� �d�h�l�h�j�u�c��

�i�j�h�\�h�^�b�e�k�y�� �\�� �l�_�q�_�g�b�_�� ������ �g�_�^�_�e�v���� �A�Z�\�_�j�r�_�g�b�_�� �d�m�j�k�Z�� �W�F�K�� �[�u�e�h�� �k�\�y�a�Z�g�h�� �k�� �i�j�h�\�_�^�_�g�b�_��

�l�j�Z�g�k�i�e�Z�g�l�Z�p�b�b���k�_�j�^�p�Z�� 

�L�Z�[�e�b�p�Z��13�����>�b�g�Z�f�b�d�Z���k�b�e�u���f�u�r�p���d�h�g�_�q�g�h�k�l�_�c���m���i�Z�p�b�_�g�l�d�b���<�������������e�_�l 

�I�h�d�Z�a�Z�l�_�e�v �>�h���W�F�K �I�h�k�e�_���W�F�K 
�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 14,9 15,7 
�K�b�e�Z���j�Z�a�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 13,9 15,1 
�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���i�j�Z�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 10,8 12,0 
�K�b�e�Z���k�]�b�[�Z�l�_�e�_�c���e�_�\�h�]�h���d�h�e�_�g�g�h�]�h���k�m�k�l�Z�\�Z�����d�]���� 8,8 9,4 
�>�b�k�l�Z�g�p�b�y���L�R�O�����f�� 102 188 
�K�b�e�Z���k�`�Z�l�b�y���i�j�Z�\�h�c���d�b�k�l�b�����d�]���� 10,8 11 
�K�b�e�Z���k�`�Z�l�b�y���e�_�\�h�c���d�b�k�l�b�����d�]�� 8,8 10 

�I�j�b�f�_�q�Z�g�b�y�����L�R�O���± �l�_�k�l���r�_�k�l�b�f�b�g�m�l�g�h�c���o�h�^�v�[�u 

 

 



 

�A�:�D�E�X�Q�?�G�B�? 

�I�Z�p�b�_�g�l�u���k���l�y�`�_�e�h�c���O�K�G�����g�Z�o�h�^�y�s�b�_�k�y���\���e�b�k�l�_���h�`�b�^�Z�g�b�y���l�j�Z�g�k�i�e�Z�g�l�Z�p�b�b���k�_�j�^�p�Z����

�b�f�_�x�l�� �g�b�a�d�m�x�� �k�b�e�m�� �f�u�r�p�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �K�m�s�_�k�l�\�m�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �m�e�m�q�r�_�g�b�y��

�f�u�r�_�q�g�h�]�h�� �k�l�Z�l�m�k�Z�� �l�Z�d�b�o�� �i�Z�p�b�_�g�l�h�\�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �^�h�k�l�m�i�g�u�o�� �k�i�h�k�h�[�h�\�� �n�b�a�b�q�_�k�d�h�c��

�j�_�Z�[�b�e�b�l�Z�p�b�b���� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �W�F�K���� �<�Z�`�g�u�f�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �^�Z�e�v�g�_�c�r�_�_�� �i�j�h�\�_�^�_�g�b�_��

�b�k�k�e�_�^�h�\�Z�g�b�y�� �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �W�F�K�� �b�� �\�h�a�f�h�`�g�u�o�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o��

�a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c���� �>�e�y�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b�� �\�g�_�^�j�_�g�b�y�� �W�F�K�� �\�� �d�e�b�g�b�q�_�k�d�m�x��

�i�j�Z�d�l�b�d�m���g�_�h�[�o�h�^�b�f�h���i�j�_�h�^�h�e�_�g�b�_���h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�o���[�Z�j�v�_�j�h�\���\���\�b�^�_���g�b�a�d�h�c���^�h�k�l�m�i�g�h�k�l�b��

�d�h�g�k�m�e�v�l�Z�l�b�\�g�h�c�� �i�h�f�h�s�b�� �i�h�� �\�h�i�j�h�k�Z�f�� �d�Z�j�^�b�h�e�h�]�b�q�_�k�d�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b���� �Z�� �l�Z�d�`�_��

�i�h�\�u�r�_�g�b�_���p�b�n�j�h�\�h�c���]�j�Z�f�h�l�g�h�k�l�b���g�Z�k�_�e�_�g�b�y�� 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

�=�e�Z�\�Z��7. �W�n�n�_�d�l�b�\�g�h�k�l�v�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�v�� �f�g�h�]�h�i�h�e�x�k�g�h�c�� �[�b�i�h�e�y�j�g�h�c�� �j�_�g�Z�e�v�g�h�c��

�^�_�g�_�j�\�Z�p�b�b�� �b�� �a�g�Z�q�_�g�b�_�� �k�l�b�f�m�e�y�p�b�b�� �i�h�q�_�q�g�u�o�� �g�_�j�\�h�\�� �^�e�y�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y��

�j�_�a�m�e�v�l�Z�l�h�\���\�f�_�r�Z�l�_�e�v�k�l�\�Z 

�<�<�?�>�?�G�B�?�� �J�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�v���Z�j�l�_�j�b�Z�e�v�g�h�c���]�b�i�_�j�l�_�g�a�b�b�����:�=�����^�h�k�l�b�]�Z�_�l�����������\��

�i�h�i�m�e�y�p�b�b���� �I�j�b�� �w�l�h�f�� �h�l�� ���� �^�h�� �������� �k�e�m�q�Z�_�\�� �\�k�_�c�� �^�b�Z�]�g�h�k�l�b�j�h�\�Z�g�g�h�c�� �:�=�� �y�\�e�y�_�l�k�y��

�j�_�a�b�k�l�_�g�l�g�h�c�����l���_�����d�h�j�j�_�d�p�b�y���h�[�j�Z�a�Z���`�b�a�g�b���\���d�h�f�[�b�g�Z�p�b�b���k���l�_�j�Z�i�b�_�c���^�b�m�j�_�l�b�d�Z�f�b���b���^�\�m�f�y��

�Z�g�l�b�]�b�i�_�j�l�_�g�a�b�\�g�u�f�b�� �i�j�_�i�Z�j�Z�l�Z�f�b�� �^�j�m�]�b�o�� �d�e�Z�k�k�h�\�� �\�� �l�_�j�Z�i�_�\�l�b�q�_�k�d�b�o�� �^�h�a�b�j�h�\�d�Z�o�� �g�_��

�i�j�b�\�h�^�b�l�� �d�� �k�g�b�`�_�g�b�x�� �Z�j�l�_�j�b�Z�e�v�g�h�]�h�� �^�Z�\�e�_�g�b�y�� ���:�>���� �f�_�g�_�_�� �������� �f�f�� �j�l���� �k�l���� �^�e�y��

�k�b�k�l�h�e�b�q�_�k�d�h�]�h���:�>�����K�:�>�����b���������f�f���j�l�����k�l�����^�e�y���^�b�Z�k�l�h�e�b�q�_�k�d�h�]�h���:�> ���>�:�>�����>79]. 

�M�j�h�\�_�g�v���i�h�\�u�r�_�g�b�y���:�>���y�\�e�y�_�l�k�y���g�_�a�Z�\�b�k�b�f�u�f���i�j�_�^�b�d�l�h�j�h�f���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o��

�k�h�[�u�l�b�c���� �K�m�s�_�k�l�\�m�x�s�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �(�6�+���(�6�&�� �i�h�� �e�_�q�_�g�b�x�� �:�=�� �h�l�� ���������� �]���� �h�i�j�_�^�_�e�y�x�l��

�p�_�e�_�\�u�_���a�g�Z�q�_�g�b�y���^�e�y���K�:�>-�©�h�n�b�k�g�h�_�ª���f�_�g�_�_�����������f�f���j�l�����k�l�������a�Z���b�k�d�e�x�q�_�g�b�_�f���e�b�p���k�l�Z�j�r�_��������

�e�_�l�� �^�e�y�� �>�:�>�� �©�h�n�b�k�g�h�_�ª�� �± �f�_�g�_�_�� ������ �f�f�� �j�l���� �k�l������ �Z�� �l�Z�d�`�_�� �f�_�g�_�_�� ������ �f�f�� �j�l���� �k�l���� �^�e�y�� �[�h�e�v�g�u�o��

�k�Z�o�Z�j�g�u�f�� �^�b�Z�[�_�l�h�f�� ���K�>���� �>79�@���� �J�_�a�m�e�v�l�Z�l�u�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �6�3�5�,�1�7����

�h�i�m�[�e�b�d�h�\�Z�g�g�u�_�� �\�� ���������� �]������ �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b�� �i�j�_�b�f�m�s�_�k�l�\�h�� �©�`�_�k�l�d�h�]�h�ª�� �d�h�g�l�j�h�e�y�� �:�>��

���K�:�>�� �f�_�g�_�_�� �������� �f�f�� �j�l���� �k�l������ �>�:�>�� �f�_�g�_�_�� ������ �f�f�� �j�l���� �k�l������ �\�� �h�l�g�h�r�_�g�b�b�� �k�g�b�`�_�g�b�y�� �q�Z�k�l�h�l�u��

�k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o���k�h�[�u�l�b�c���b���k�f�_�j�l�g�h�k�l�b���h�l���\�k�_�o���i�j�b�q�b�g���g�Z���������b�������������k�h�h�l�\�_�l�k�l�\�_�g�g�h��

[80�@���� �H�q�_�\�b�^�g�h���� �q�l�h�� �j�b�k�d�� �d�Z�j�^�b�h�\�Z�k�d�m�e�y�j�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �j�_�a�b�k�l�_�g�l�g�u�f�b��

�n�h�j�f�Z�f�b�� �:�=�� �a�g�Z�q�b�l�_�e�v�g�h �\�u�r�_���� �L�Z�d���� �6���/���� �'�D�X�J�K�H�U�W�\�� �H�W�� �D�O���� �������������� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �q�Z�k�l�h�l�Z��

�j�Z�a�\�b�l�b�y�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�o�� �h�k�e�h�`�g�_�g�b�c�� �i�j�b�� �j�_�a�b�k�l�_�g�l�g�h�c�� �:�=�� �\�h�a�j�Z�k�l�Z�e�Z�� �g�Z�� �������� �a�Z��

�q�_�l�u�j�_�o�e�_�l�g�b�c���i�_�j�b�h�^���g�Z�[�e�x�^�_�g�b�y���>81]. 

�K�h�]�e�Z�k�g�h�� �d�e�b�g�b�q�_�k�d�b�f�� �j�_�d�h�f�_�g�^�Z�p�b�y�f�� �(�6�&�� �h�l�� ���������� �]���� �i�h�� �e�_�q�_�g�b�x�� �Z�j�l�_�j�b�Z�e�v�g�h�c��

�]�b�i�_�j�l�_�g�a�b�b�� ���:�=���� �i�j�b�f�_�g�_�g�b�_�� �j�_�g�Z�e�v�g�h�c�� �^�_�g�_�j�\�Z�p�b�b�� ���J�>���� �g�_�� �y�\�e�y�_�l�k�y�� �j�_�d�h�f�_�g�^�h�\�Z�g�g�u�f��

�^�e�y�� �d�e�b�g�b�q�_�k�d�h�c�� �i�j�Z�d�l�b�d�b�� �b�� �l�j�_�[�m�_�l�� �^�Z�e�v�g�_�c�r�_�]�h�� �b�a�m�q�_�g�b�y���� �J�_�a�m�e�v�l�Z�l�u�� �d�j�m�i�g�u�o��

�b�k�k�e�_�^�h�\�Z�g�b�c�� �i�h�� �b�a�m�q�_�g�b�x�� �d�e�b�g�b�q�_�k�d�h�c�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�_�g�Z�e�v�g�h�c�� �^�_�g�_�j�\�Z�p�b�b�� ���J�>���� �\��

�e�_�q�_�g�b�b�� �j�_�a�b�k�l�_�g�l�g�h�c�� �:�=�� �h�k�l�Z�x�l�k�y�� �i�j�_�^�f�_�l�h�f�� �^�b�k�d�m�k�k�b�c���� �B�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�� �b�a�m�q�_�g�b�x��

�i�Z�j�Z�f�_�l�j�h�\���Z�[�e�Z�p�b�b���b���p�_�e�_�\�h�]�h���m�q�Z�k�l�d�Z���i�h�q�_�q�g�h�c���Z�j�l�_�j�b�b���^�_�f�h�g�k�l�j�b�j�m�x�l���i�j�h�l�b�\�h�j�_�q�b�\�u�_��

�^�Z�g�g�u�_�����<���j�y�^�_���d�e�b�g�b�q�_�k�d�b�o���b�k�k�e�_�^�h�\�Z�g�b�c���i�h�e�m�q�_�g�Z���[�h�e�v�r�Z�y���w�n�n�_�d�l�b�\�g�h�k�l�v���\���h�l�g�h�r�_�g�b�b��

�k�g�b�`�_�g�b�y�� �:�>�� �i�j�b�� �k�f�_�s�_�g�b�b�� �a�h�g�u �Z�[�e�Z�p�b�b�� �\�� �^�b�k�l�Z�e�v�g�u�c�� �k�_�]�f�_�g�l�� �i�h�q�_�q�g�h�c�� �Z�j�l�_�j�b�b�� �i�j�b��

�k�h�i�h�k�l�Z�\�b�f�h�c�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �>88�@���� �<�� �^�j�m�]�b�o�� �i�j�b�� �k�j�Z�\�g�_�g�b�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �^�_�g�_�j�\�Z�p�b�b��

�i�j�h�d�k�b�f�Z�e�v�g�h�]�h���k�_�]�f�_�g�l�Z���b���i�h�e�g�h�c���^�_�g�_�j�\�Z�p�b�b���I�:���j�_�a�m�e�v�l�Z�l�u���^�h�k�l�h�\�_�j�g�h���g�_���h�l�e�b�q�Z�x�l�k�y��

�i�h�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �>89���@���� �D�Z�d �i�j�Z�\�b�e�h���� �g�Z�e�b�q�b�_�� �^�h�[�Z�\�h�q�g�u�o�� �I�:���� �f�Z�e�u�c��

�^�b�Z�f�_�l�j�� �I�:�� ���f�_�g�_�_�� ���f�f���� �b�� �^�e�b�g�Z�� �h�k�g�h�\�g�h�]�h�� �k�l�\�h�e�Z�� �f�_�g�_�_�� ���� �k�f�� �y�\�e�y�e�h�k�v�� �d�j�b�l�_�j�b�_�f��

�b�k�d�e�x�q�_�g�b�y�� �b�a�� �d�e�b�g�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �>82-84�@���� �I�j�b�� �w�l�h�f�� �q�Z�k�l�h�l�Z�� �\�k�l�j�_�q�Z�_�f�h�k�l�b��

�^�h�[�Z�\�h�q�g�u�o�� �i�h�q�_�q�g�u�o�� �Z�j�l�_�j�b�c�� �^�h�k�l�b�]�Z�_�l�� ���������� �G�_�^�Z�\�g�h�� �G�H�� �-�R�Q�J�� �0.R. et al. (2016) 



 

�h�i�m�[�e�b�d�h�\�Z�e�b���j�_�a�m�e�v�l�Z�l�u���J�>���m���i�Z�p�b�_�g�l�h�\���k���g�Z�e�b�q�b�_�f���^�h�[�Z�\�h�q�g�u�o���I�:�����;�u�e�h���i�h�d�Z�a�Z�g�h�����q�l�h��

�b�o���^�_�g�_�j�\�Z�p�b�y���g�_���\�k�_�]�^�Z���\�h�a�f�h�`�g�Z�����\���k�\�y�a�b���k���q�_�f���i�j�h�p�_�^�m�j�Z���g�h�k�b�l���g�_�a�Z�\�_�j�r�_�g�g�u�c���o�Z�j�Z�d�l�_�j��

[86�@���� �<�� �e�b�l�_�j�Z�l�m�j�_�� �h�i�b�k�Z�g�h�� ���� �k�e�m�q�Z�y�� �m�k�i�_�r�g�h�c�� �^�_�g�_�j�\�Z�p�b�b�� �I�:�� �m�� �i�Z�p�b�_�g�l�h�\���k�� �^�e�b�g�h�c��

�h�k�g�h�\�g�h�]�h���k�l�\�h�e�Z���i�h�q�_�q�g�h�c���Z�j�l�_�j�b�b���f�_�g�_�_�������k�f���>90�@�����H�q�_�\�b�^�g�h�����q�l�h���f�_�l�h�^���J�>���g�_�i�j�b�_�f�e�_�f��

�m�� �i�Z�p�b�_�g�l�h�\�� �k�� �f�Z�e�u�f�� �^�b�Z�f�_�l�j�h�f�� �k�h�k�m�^�Z�� �\�\�b�^�m�� �\�u�k�h�d�h�c�� �\�_�j�h�y�l�g�h�k�l�b�� �j�Z�a�\�b�l�b�y�� �k�l�_�g�h�a�Z��

�Z�j�l�_�j�b�b���� �G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �J�>�� �k�q�b�l�Z�_�l�k�y�� �[�_�a�h�i�Z�k�g�h�c�� �i�j�h�p�_�^�m�j�h�c���� �;�h�e�v�r�b�g�k�l�\�h��

�b�k�k�e�_�^�h�\�Z�g�b�c���g�_���\�u�y�\�b�e�h���g�Z�j�m�r�_�g�b�y���i�h�q�_�q�g�h�c���n�m�g�d�p�b�b���i�h�k�e�_���i�j�h�p�_�^�m�j�u���d�Z�d���\���j�Z�g�g�_�f�����l�Z�d��

�b�� �h�l�^�Z�e�_�g�g�h�f�� �i�_�j�b�h�^�_�� �g�Z�[�e�x�^�_�g�b�y�� �>82-84�@���� �K�j�_�^�b�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c��

�h�i�b�k�Z�g�u�� �_�^�b�g�b�q�g�u�_�� �k�e�m�q�Z�b�� �^�b�k�k�_�d�p�b�b�� �i�h�q�_�q�g�u�o�� �Z�j�l�_�j�b�c�� �\�h�� �\�j�_�f�y�� �f�Z�g�b�i�m�e�y�p�b�c���� �q�l�h��

�l�j�_�[�h�\�Z�e�h���\�u�i�h�e�g�_�g�b�y���_�_���k�l�_�g�l�b�j�h�\�Z�g�b�y���>84]. 

�J�>���y�\�e�y�_�l�k�y���f�_�l�h�^�h�f���f�h�^�m�e�y�p�b�b���l�h�g�m�k�Z���\�_�]�_�l�Z�l�b�\�g�h�c���g�_�j�\�g�h�c���k�b�k�l�_�f�u�����<�G�K�������g�h���g�_��

�^�h�� �d�h�g�p�Z�� �y�k�g�h���� �g�Z�� �d�Z�d�h�_�� �b�f�_�g�g�h�� �a�\�_�g�h�� �<�G�K�� �g�Z�p�_�e�_�g�h�� �\�h�a�^�_�c�k�l�\�b�_�� �l�_�o�g�h�e�h�]�b�b���� �<�� �j�y�^�_��

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�o�� �j�Z�[�h�l�� �^�h�d�Z�a�Z�g�h���� �q�l�h�� �\�h�a�^�_�c�k�l�\�b�_�� �g�Z�� �Z�n�n�_�j�_�g�l�g�u�_�� �\�h�e�h�d�g�Z�� �i�h�q�_�q�g�h�]�h��

�k�i�e�_�l�_�g�b�y���k�g�b�`�Z�_�l���h�[�s�b�c���k�b�f�i�Z�l�b�q�_�k�d�b�c���l�h�g�m�k�����g�h���\���l�h���`�_���\�j�_�f�y�����h�q�_�\�b�^�g�h���b���\�e�b�y�g�b�_���g�Z��

�w�n�n�_�j�_�g�l�g�u�_�� �\�h�e�h�d�g�Z���� �w�n�n�_�d�l�h�j�h�f�� �^�e�y�� �d�h�l�h�j�u�o�� �y�\�e�y�_�l�k�y�� �x�d�k�l�Z�]�e�h�f�_�j�m�e�y�j�g�u�c�� �Z�i�i�Z�j�Z�l��

���X�=�:���� �i�h�q�d�b���� �l�h�g�m�k�� �i�j�b�g�h�k�y�s�_�c�� �Z�j�l�_�j�b�h�e�u���� �Z�� �l�Z�d�`�_�� �h�[�j�Z�l�g�u�c�� �a�Z�o�\�Z�l�� �g�Z�l�j�b�y�� �b����
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�d�h�g�k�_�j�\�Z�l�b�\�g�h�c���l�_�j�Z�i�b�b���[�u�e�Z���\�u�k�h�d�Z���q�Z�k�l�h�l�Z���g�Z�a�g�Z�q�_�g�b�y���Z�g�l�Z�]�h�g�b�k�l�h�\���Z�e�v�^�h�k�l�_�j�h�g�Z���± �^�h��

���������i�j�h�l�b�\�������� 
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�I�Z�j�Z�f�_�l�j �<�k�_�]�h�� 
n=64 

�=�j�m�i�i�Z���J�> 
n=32 

 

�=�j�m�i�i�Z���d�h�g�k�_�j�\�Z�l�b�\�g�h�c���l�_�j�Z�i�b�b����n=32 

�I�h�e�����f�m�`�q�b�g�u���`�_�g�s�b�g�u�� 31/33 16/16 15 /17 
�<�h�a�j�Z�k�l�����e�_�l�����F�_�����/�T�����8�T�� 54 (43; 66) 54 (43; 66) 56 (50; 66) 
�K�>�������l�b�i�Z����n (%) 22 (34,4) 10 (31,25) 9 (28.1) 
�B�g�^�_�d�k���f�Z�k�k�u���l�_�e�Z�����B�F�L�������d�]���f2 28�“7 27�“�� 27�“6 
�H�G�F�D���\���Z�g�Z�f�g�_�a�_����n (%) 9 (14) 3 (9,35) 4 (12.5) 
�B�;�K���\���Z�g�Z�f�g�_�a�_����n (%) 18(28,1) 8 (25,0) 6 (18.75) 
�K�D�N�����0�'�5�'�������f�e���f�b�g���f2 60 (52; 76) 59 (52; 76) 61 (55; 73) 

�>�Z�g�g�u�_���K�F�:�> 
�H�n�b�k�g�h�_���K�:�>�����f�f���j�l�����k�l�� - 170 (160; 190)  170 (150; 190) 
�H�n�b�k�g�h�_���>�:�>�����f�f���j�l�����k�l�� - 110 (90; 120)  90 (90; 110) 
�K�j�_�^�g�_�_���K�:�>�����f�f���j�l�����k�l�� - 170 (156; 181)  156 (145; 180) 
�K�j�_�^�g�_�_���>�:�>�����f�f���j�l�����k�l�� - 100 (78; 115)  90 (85; 105) 
�B�g�^�_�d�k���\�j�_�f�_�g�b���K�:�>������ - 100 (64; 100)  100 (64; 100) 
�B�g�^�_�d�k���\�j�_�f�_�g�b���>�:�>������ - 90 (50; 98)  80 (25; 90) 
�<�Z�j�b�Z�[�_�e�v�g�h�k�l�v���K�:�>�����f�f���j�l�����k�l�� - 20 (10; 25)  19 (16; 25) 
�<�Z�j�b�Z�[�_�e�v�g�h�k�l�v���>�:�>�����f�f���j�l�����k�l�� - 16 (9; 18)  12 (10; 15) 

�:�g�l�b�]�b�i�_�j�l�_�g�a�b�\�g�Z�y���l�_�j�Z�i�b�y 
�D�h�e�b�q�_�k�l�\�h���i�j�_�i�Z�j�Z�l�h�\ 5 (4; 5) 4 (4; 5)  5 (4; 5) 
�>�b�m�j�_�l�b�d�b����n (%) 64(100) 32 (100)  32 (100) 
�b�:�I�N���:�J�:����n (%) 64 (100) 32 (100)  32 (100) 
�:�g�l�Z�]�h�g�b�k�l�u���d�Z�e�v�p�b�y����n (%) 58(90,6) 28 (87,2)  30 (93,7) 
��-�Z�^�j�_�g�h�[�e�h�d�Z�l�h�j�u�� n (%) 60 93,7) 28 (87,2)  22 (68,75) 
�.-�Z�^�j�_�g�h�[�e�h�d�Z�l�h�j�u����n (%) 9 (17) 3 (9,3) 4 (12,5) 
�F�h�d�k�h�g�b�^�b�g����n (%) 60(93,5) 1(3,1) 17 (53.1) 
�:�g�l�Z�]�h�g�b�k�l�u���Z�e�v�^�h�k�l�_�j�h�g�Z����n (%) 50 (78,1) 6 (31,6) 22 (68,7) 
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�l�Z�d�l�b�d�m�� �\�_�^�_�g�b�y�� �\�� �h�l�g�h�r�_�g�b�b�� �k�g�b�`�_�g�b�y�� �a�g�Z�q�_�g�b�c�� �:�>���� �Z�� �l�Z�d�`�_�� �_�]�h�� �\�Z�j�b�Z�[�_�e�v�g�h�k�l�b���b��

�g�Z�]�j�m�a�d�b���� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �Z�g�Z�l�h�f�b�q�_�k�d�h�]�h�� �n�Z�d�l�h�j�Z���� �W�n�n�_�d�l�b�\�g�h�k�l�v�� �g�_�i�h�e�g�h�c�� �^�_�g�_�j�\�Z�p�b�b��

�i�j�b���g�Z�e�b�q�b�b���^�h�[�Z�\�h�q�g�u�o���i�h�q�_�q�g�u�o���Z�j�l�_�j�b�c���f�Z�e�h�]�h���^�b�Z�f�_�l�j�Z���g�b�`�_���� 

  



 

�=�e�Z�\�Z��8. �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �f�_�l�h�^�Z�� �^�\�h�c�g�h�c�� �a�Z�^�Z�q�b�� �^�e�y�� �j�Z�g�g�_�c�� �d�h�]�g�b�l�b�\�g�h�c��

�j�_�Z�[�b�e�b�l�Z�p�b�b���i�Z�p�b�_�g�l�h�\���i�h�k�e�_���d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o���\�f�_�r�Z�l�_�e�v�k�l�\�� 

 

�<�\�_�^�_�g�b�_. �I�j�h�[�e�_�f�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �d�h�]�g�b�l�b�\�g�u�o�� �j�Z�k�k�l�j�h�c�k�l�\�� �\�u�a�u�\�Z�_�l��

�k�_�j�v�_�a�g�m�x�� �h�[�_�k�i�h�d�h�_�g�g�h�k�l�v�� �f�_�^�b�p�b�g�k�d�h�]�h�� �k�h�h�[�s�_�k�l�\�Z���� �>�h�d�Z�a�Z�g�h���� �q�l�h��

�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�_�� �i�Z�p�b�_�g�l�u�� �b�f�_�x�l�� �\�u�k�h�d�b�_�� �j�b�k�d�b�� �j�Z�a�\�b�l�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c��

�d�h�]�g�b�l�b�\�g�h�c���^�b�k�n�m�g�d�p�b�b�����I�H�D�>�������_�_���q�Z�k�l�h�l�Z���\���w�l�h�c���d�h�]�h�j�l�_���f�h�`�_�l���^�h�k�l�b�]�Z�l�v�����������>96; 97; 

98�@���� �J�Z�a�\�b�l�b�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�h�]�g�b�l�b�\�g�h�]�h�� �^�_�n�b�p�b�l�Z�� �k�i�h�k�h�[�k�l�\�m�_�l�� �k�g�b�`�_�g�b�x��

�i�j�b�\�_�j�`�_�g�g�h�k�l�b �i�Z�p�b�_�g�l�Z�� �d�� �e�_�q�_�g�b�x���� �k�g�b�`�Z�_�l�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�u�o�� �b��

�j�_�Z�[�b�e�b�l�Z�p�b�h�g�g�u�o���f�_�j�h�i�j�b�y�l�b�c�����f�h�`�_�l���i�j�_�i�y�l�k�l�\�h�\�Z�l�v���\�h�a�\�j�Z�l�m���d���l�j�m�^�h�\�h�c���^�_�y�l�_�e�v�g�h�k�l�b����

�q�l�h���m�\�_�e�b�q�b�\�Z�_�l���j�Z�k�o�h�^�u���k�b�k�l�_�f�u���a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y���>99; 100]. 

�B�f�_�x�s�b�_�k�y�� �\�� �e�b�l�_�j�Z�l�m�j�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�^�q�_�j�d�b�\�Z�x�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v��

�\�k�_�k�l�h�j�h�g�g�_�]�h�� �f�_�`�^�b�k�p�b�i�e�b�g�Z�j�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�h�]�g�b�l�b�\�g�h�]�h��

�^�_�n�b�p�b�l�Z���� �\�d�e�x�q�Z�y�� �g�_�� �l�h�e�v�d�h�� �g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�_�� �l�_�k�l�b�j�h�\�Z�g�b�_���� �g�h�� �b�� �f�_�l�h�^�u��

�g�_�c�j�h�\�b�a�m�Z�e�b�a�Z�p�b�b�� �>101�@���� �I�j�h�n�b�e�Z�d�l�b�d�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �k�g�b�`�_�g�b�y�� �d�h�]�g�b�l�b�\�g�u�o��

�n�m�g�d�p�b�c�� �l�Z�d�`�_�� �k�h�^�_�j�`�b�l�� �f�g�h�]�h�� �g�_�j�_�r�_�g�g�u�o�� �\�h�i�j�h�k�h�\���� �G�_�� �\�u�a�u�\�Z�_�l�� �k�h�f�g�_�g�b�y���� �q�l�h��

�i�j�_�^�m�i�j�_�`�^�_�g�b�_���d�h�]�g�b�l�b�\�g�u�o���j�Z�k�k�l�j�h�c�k�l�\���b���\�h�k�k�l�Z�g�h�\�e�_�g�b�_���g�Z�j�m�r�_�g�g�u�o���i�h�k�e�_���h�i�_�j�Z�p�b�b��

�d�h�]�g�b�l�b�\�g�u�o�� �n�m�g�d�p�b�c�� �m�� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o�� �i�Z�p�b�_�g�l�h�\�� �y�\�e�y�_�l�k�y�� �\�Z�`�g�_�c�r�_�c�� �a�Z�^�Z�q�_�c��

�k�h�\�j�_�f�_�g�g�h�c���f�_�^�b�p�b�g�u���b���l�j�_�[�m�_�l �i�h�b�k�d�Z���g�h�\�u�o���f�_�l�h�^�b�q�_�k�d�b�o���i�h�^�o�h�^�h�\���� 

�I�j�h�\�_�^�_�g�g�u�_�� �j�Z�g�_�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�a�\�h�e�b�e�b�� �m�k�l�Z�g�h�\�b�l�v�� �b�� �h�[�h�k�g�h�\�Z�l�v��

�i�h�e�h�`�b�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�g�]�h�\�� �g�Z�� �h�[�s�_�_�� �k�Z�f�h�q�m�\�k�l�\�b�_���� �d�h�]�g�b�l�b�\�g�u�_�� �b��

�^�\�b�]�Z�l�_�e�v�g�u�_�� �n�m�g�d�p�b�b�� �m�� �i�h�`�b�e�u�o�� �e�x�^�_�c�� �>109; 110�@���� �F�g�h�]�h�h�[�_�s�Z�x�s�b�f��

�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�f�� �j�_�Z�[�b�e�b�l�Z�p�b�h�g�g�u�f�� �i�h�^�o�h�^�h�f�� �i�j�b�� �j�Z�a�e�b�q�g�h�c�� �i�Z�l�h�e�h�]�b�b�� �]�h�e�h�\�g�h�]�h��

�f�h�a�]�Z�� �y�\�e�y�_�l�k�y�� �h�^�g�h�\�j�_�f�_�g�g�h�_�� �\�u�i�h�e�g�_�g�b�_�� �f�h�l�h�j�g�h�]�h�� �b�� �d�h�]�g�b�l�b�\�g�h�]�h�� �a�Z�^�Z�g�b�c�� �± �f�_�l�h�^��

�^�\�h�c�g�u�o�� �a�Z�^�Z�q�� �>106; 109�@���� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �w�l�h�c�� �i�Z�j�Z�^�b�]�f�u�� �i�_�j�k�i�_�d�l�b�\�g�h���� �l�Z�d�� �d�Z�d��

�[�h�e�v�r�b�g�k�l�\�h�� �i�h�\�k�_�^�g�_�\�g�u�o�� �^�_�c�k�l�\�b�c�� �i�j�_�^�i�h�e�Z�]�Z�_�l�� �h�^�g�h�\�j�_�f�_�g�g�h�_�� �b�o�� �\�u�i�h�e�g�_�g�b�_����

�K�m�s�_�k�l�\�m�x�l�� �j�Z�a�g�u�_�� �l�b�i�u�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q���� �g�Z�i�j�b�f�_�j���� �k�h�q�_�l�Z�g�b�_�� �^�\�m�o�� �f�h�l�h�j�g�u�o�� �a�Z�^�Z�g�b�c����

�l�Z�d�b�o���d�Z�d���k�b�e�h�\�Z�y���l�j�_�g�b�j�h�\�d�Z���b���l�j�_�g�b�j�h�\�d�Z���j�Z�\�g�h�\�_�k�b�y�����\�u�i�h�e�g�y�_�f�u�_���h�^�g�h�\�j�_�f�_�g�g�h�����b�e�b��

�f�h�l�h�j�g�h-�d�h�]�g�b�l�b�\�g�u�_�� �^�\�h�c�g�u�_�� �a�Z�^�Z�q�b���� �d�h�l�h�j�u�_ �\�d�e�x�q�Z�x�l�� �d�h�]�g�b�l�b�\�g�u�_�� �a�Z�^�Z�q�b����

�a�Z�^�_�c�k�l�\�m�x�s�b�_�� �j�Z�[�h�q�m�x�� �i�Z�f�y�l�v���� �j�Z�a�e�b�q�g�u�_�� �\�b�^�u�� �\�g�b�f�Z�g�b�y�� �b�� �b�k�i�h�e�g�b�l�_�e�v�g�u�_�� �n�m�g�d�p�b�b����

�\�u�i�h�e�g�y�_�f�u�_�� �h�^�g�h�\�j�_�f�_�g�g�h�� �k�� �n�b�a�b�q�_�k�d�b�f�b�� �m�i�j�Z�`�g�_�g�b�y�f�b���� �h�k�m�s�_�k�l�\�e�_�g�b�_�f�� �i�j�h�k�l�u�o��

�^�\�b�`�_�g�b�c�� �b�e�b�� �i�h�^�^�_�j�`�Z�g�b�_�f�� �m�k�l�h�c�q�b�\�h�c�� �i�h�a�u�� �>110; 111�@���� �D�h�]�g�b�l�b�\�g�u�c�� �l�j�_�g�b�g�]�� �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q�� �h�[�_�k�i�_�q�b�\�Z�_�l�� �[�h�e�_�_�� �m�k�l�h�c�q�b�\�h�_�� �m�e�m�q�r�_�g�b�_�� �d�h�]�g�b�l�b�\�g�u�o��

�b�e�b���^�\�b�]�Z�l�_�e�v�g�u�o���n�m�g�d�p�b�c���m���i�h�`�b�e�u�o���e�x�^�_�c���i�h���k�j�Z�\�g�_�g�b�x���k���^�j�m�]�b�f�b���\�b�^�Z�f�b���m�i�j�Z�`�g�_�g�b�c��

[103; 109�@���� �<�� �j�y�^�_�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �[�u�e�h�� �h�[�g�Z�j�m�`�_�g�h���� �q�l�h�� �h�^�g�h�\�j�_�f�_�g�g�h�_�� �\�u�i�h�e�g�_�g�b�_��



 

�d�h�]�g�b�l�b�\�g�u�o�� �b�� �f�h�l�h�j�g�u�o�� �a�Z�^�Z�q�� �\�u�a�u�\�Z�_�l�� �[�h�e�_�_�� �r�b�j�h�d�m�x�� �Z�d�l�b�\�Z�p�b�x�� �j�_�]�b�h�g�h�\�� �f�h�a�]�Z�� �b��

�f�h�`�_�l�� �[�u�l�v�� �i�_�j�k�i�_�d�l�b�\�g�u�f�� �k�i�h�k�h�[�h�f�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�o�� �n�m�g�d�p�b�c�� �>102., 

103�@���� �H�^�g�Z�d�h���� �i�h�� �f�g�_�g�b�x�� �l�Z�d�b�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c���� �d�Z�d [104�@���� �d�e�b�g�b�q�_�k�d�Z�y�� �a�g�Z�q�b�f�h�k�l�v��

�e�_�q�_�[�g�h�]�h�� �w�n�n�_�d�l�Z�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �b�r�_�f�b�q�_�k�d�b�f�� �i�h�j�Z�`�_�g�b�_�f�� �]�h�e�h�\�g�h�]�h��

�f�h�a�]�Z���h�k�l�Z�_�l�k�y���g�_�^�h�k�l�Z�l�h�q�g�h���i�h�^�l�\�_�j�`�^�_�g�g�h�c���b���l�j�_�[�m�_�l���^�Z�e�v�g�_�c�r�_�]�h���b�a�m�q�_�g�b�y���� 

�I�Z�j�Z�^�b�]�f�u���^�\�h�c�g�u�o���a�Z�^�Z�q���r�b�j�h�d�h���\�Z�j�v�b�j�m�x�l�k�y���\���j�Z�a�e�b�q�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�y�o�����k���w�l�b�f��

�f�h�`�_�l�� �[�u�l�v�� �k�\�y�a�Z�g�Z�� �i�j�h�l�b�\�h�j�_�q�b�\�h�k�l�v�� �i�h�e�m�q�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �>106; 107; 108]. 

�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �i�h�^�[�h�j�� �d�h�f�i�h�g�_�g�l�h�\�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q�� �^�h�e�`�_�g�� �m�q�b�l�u�\�Z�l�v�� �h�k�h�[�_�g�g�h�k�l�b�� �b��

�l�y�`�_�k�l�v���d�e�b�g�b�q�_�k�d�h�]�h���k�l�Z�l�m�k�Z���i�Z�p�b�_�g�l�h�\�����Z���l�Z�d�`�_���n�h�j�f�m���f�h�a�]�h�\�h�c���i�Z�l�h�e�h�]�b�b�����D���^�\�h�c�g�u�f��

�a�Z�^�Z�q�Z�f���� �d�h�l�h�j�u�_�� �f�h�]�e�b�� �[�u�� �[�u�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�u�� �^�e�y�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y �g�Z�j�m�r�_�g�g�u�o��

�d�h�]�g�b�l�b�\�g�u�o�� �n�m�g�d�p�b�c�� �m�� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o�� �i�Z�p�b�_�g�l�h�\�� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_���� �^�h�e�`�g�u�� �i�j�_�^�t�y�\�e�y�l�v�k�y�� �h�k�h�[�u�_�� �l�j�_�[�h�\�Z�g�b�y���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �\�u�i�h�e�g�_�g�b�_�� �^�\�h�c�g�h�c��

�a�Z�^�Z�q�b�� �^�h�e�`�g�h�� �a�Z�^�_�c�k�l�\�h�\�Z�l�v�� �i�j�h�[�e�_�f�g�u�_�� �j�_�]�b�h�g�u�� �d�h�j�u���� �i�j�_�`�^�_�� �\�k�_�]�h���� �n�j�h�g�l�Z�e�v�g�m�x�� �b��

�i�Z�j�b�_�l�Z�e�v�g�m�x�� �_�_�� �h�[�e�Z�k�l�b���� �d�Z�d�� �g�Z�b�[�h�e�_�_�� �m�y�a�\�b�f�u�_�� �d�� �g�Z�j�m�r�_�g�b�x�� �i�_�j�n�m�a�b�b���a�h�g�u��

�i�h�]�j�Z�g�b�q�g�h�]�h�� �d�j�h�\�h�k�g�Z�[�`�_�g�b�y���� �D�h�f�i�h�g�_�g�l�u�� �^�\�h�c�g�h�]�h�� �a�Z�^�Z�g�b�y�� �^�h�e�`�g�u�� �[�u�l�v�� �b�g�l�_�j�_�k�g�u��

�i�Z�p�b�_�g�l�m���i�j�b���f�g�h�]�h�d�j�Z�l�g�h�f���i�h�\�l�h�j�_�g�b�b�����h�[�e�Z�^�Z�l�v���i�j�b�_�f�e�_�f�h�c���k�m�[�t�_�d�l�b�\�g�h�c���l�j�m�^�g�h�k�l�v�x����

�Z�� �i�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �d�h�f�i�v�x�l�_�j�b�a�b�j�h�\�Z�g�g�u�o�� �\�_�j�k�b�c��- �m�q�b�l�u�\�Z�l�v�� �m�j�h�\�_�g�v�� �\�e�Z�^�_�g�b�y��

�d�h�f�i�v�x�l�_�j�h�f���� 

�I�j�b�g�b�f�Z�y�� �\�h�� �\�g�b�f�Z�g�b�_���� �q�l�h�� �I�H�D�>�� �m�� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o�� �i�Z�p�b�_�g�l�h�\�� �f�h�`�g�h��

�j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �d�Z�d�� �h�^�g�m�� �b�a�� �n�h�j�f�� �k�h�k�m�^�b�k�l�h�]�h�� �d�h�]�g�b�l�b�\�g�h�]�h�� �j�Z�k�k�l�j�h�c�k�l�\�Z���� �^�e�y�� �d�h�l�h�j�h�]�h��

�o�Z�j�Z�d�l�_�j�g�u�� �i�j�_�`�^�_�� �\�k�_�]�h�� �g�Z�j�m�r�_�g�b�y�� �b�k�i�h�e�g�b�l�_�e�v�g�u�o�� �n�m�g�d�p�b�c�� �>105�@���� �b�k�i�h�e�v�a�m�_�f�u�_�� �^�e�y��

�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�b�o���i�Z�p�b�_�g�l�h�\�� �d�h�f�i�h�g�_�g�l�u���^�\�h�c�g�h�]�h���a�Z�^�Z�g�b�y���^�h�e�`�g�u���\�d�e�x�q�Z�l�v���a�Z�^�Z�q�b��

�g�Z���b�k�i�h�e�g�b�l�_�e�v�g�u�c���d�h�g�l�j�h�e�v���g�Z�j�y�^�m���k���f�h�l�h�j�g�u�f�b���d�h�f�i�h�g�_�g�l�Z�f�b�� 

�<�Z�`�g�h�c�� �a�Z�^�Z�q�_�c�� �i�j�b�� �b�a�m�q�_�g�b�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q�� �\�� �d�h�]�g�b�l�b�\�g�h�c��

�j�_�Z�[�b�e�b�l�Z�p�b�b�� �y�\�e�y�_�l�k�y�� �h�p�_�g�d�Z�� �d�h�f�i�_�g�k�Z�l�h�j�g�u�o�� �j�_�k�m�j�k�h�\�� �f�h�a�]�Z�� �b�� �k�i�_�p�b�n�b�q�_�k�d�b�o��

�i�_�j�_�k�l�j�h�_�d�� �f�h�a�]�h�\�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �i�j�b�� �h�^�g�h�f�h�f�_�g�l�g�h�f�� �\�u�i�h�e�g�_�g�b�b�� �f�h�l�h�j�g�u�o�� �b��

�d�h�]�g�b�l�b�\�g�u�o�� �a�Z�^�Z�q���� �?�k�e�b�� �f�h�a�]�h�\�u�_�� �j�_�k�m�j�k�u���� �l�j�_�[�m�x�s�b�_�k�y�� �^�e�y�� �\�u�i�h�e�g�_�g�b�y��

�d�h�g�d�m�j�b�j�m�x�s�b�o�� �a�Z�^�Z�g�b�c���� �i�j�_�\�u�r�Z�x�l�� �d�h�]�g�b�l�b�\�g�u�c�� �j�_�a�_�j�\�� �b�g�^�b�\�b�^�m�m�f�Z���� �l�h��

�i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v���\���h�^�g�h�c���b�e�b���h�[�_�b�o���a�Z�^�Z�q���[�m�^�_�l���k�g�b�`�_�g�Z�����W�l�h�l���w�n�n�_�d�l���i�h�e�m�q�b�e���g�Z�a�\�Z�g�b�_��

�k�l�h�b�f�h�k�l�v�� �^�\�h�c�g�h�]�h�� �a�Z�^�Z�g�b�y�� �>103�@���� �:�k�k�h�p�b�b�j�h�\�Z�g�g�u�_�� �k�� �\�u�i�h�e�g�_�g�b�_�f�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q��

�b�a�f�_�g�_�g�b�y���f�h�a�]�h�\�h�c���Z�d�l�b�\�g�h�k�l�b���f�h�`�g�h���b�a�m�q�Z�l�v���k���i�h�f�h�s�v�x���f�g�h�]�h�d�Z�g�Z�e�v�g�h�c���j�_�]�b�k�l�j�Z�p�b�b��

�w�e�_�d�l�j�h�w�g�p�_�n�Z�e�h�]�j�Z�f�f�u�� ���W�W�=������ �J�Z�g�_�_��[212�@�� �i�j�_�^�e�h�`�b�e�b�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �f�h�s�g�h�k�l�v��

�[�b�h�i�h�l�_�g�p�b�Z�e�h�\�� �W�W�=�� �\�� �l�_�l�Z-�^�b�Z�i�Z�a�h�g�_�� �^�e�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �d�h�]�g�b�l�b�\�g�u�o�� �i�j�h�p�_�k�k�h�\����

�k�\�y�a�Z�g�g�u�o���k���f�g�h�]�h�a�Z�^�Z�q�g�h�k�l�v�x���� 



 

�=�b�i�h�l�_�a�h�c�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�l�Z�e�h�� �i�j�_�^�i�h�e�h�`�_�g�b�_�� �h�� �l�h�f���� �q�l�h�� �d�h�f�i�v�x�l�_�j�b�a�b�j�h�\�Z�g�g�u�_��

�d�h�]�g�b�l�b�\�g�u�_�� �l�j�_�g�b�g�]�b�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �^�\�h�c�g�u�o�� �a�Z�^�Z�q���� �i�j�h�\�_�^�z�g�g�u�_�� �\�� �j�Z�g�g�_�f��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���D�R���[�m�^�_�l���h�d�Z�a�Z�l�v �a�g�Z�q�b�l�_�e�v�g�u�c���\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�u�c���w�n�n�_�d�l��

�g�Z���d�h�]�g�b�l�b�\�g�u�_���j�_�k�m�j�k�u���i�Z�p�b�_�g�l�h�\�����i�_�j�_�g�_�k�r�b�o���d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�_���\�f�_�r�Z�l�_�e�v�k�l�\�h�� 

�H�K�G�H�<�G�:�Y���Q�:�K�L�V 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y �± �j�Z�a�j�Z�[�h�l�d�Z�� �k�i�h�k�h�[�Z�� �j�Z�g�g�_�c�� �d�h�]�g�b�l�b�\�g�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

�i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �i�j�y�f�h�c�� �j�_�\�Z�k�d�m�e�y�j�b�a�Z�p�b�b�� �f�b�h�d�Z�j�^�Z���� �\�� �m�k�e�h�\�b�y�o�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h��

�d�j�h�\�h�h�[�j�Z�s�_�g�b�y���� �\�� �l�h�f�� �q�b�k�e�_�� �i�j�b�� �k�h�q�_�l�Z�g�g�u�o�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�o�� �g�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�f�� �w�l�Z�i�_�� �k��

�h�p�_�g�d�h�c���w�n�n�_�d�l�b�\�g�h�k�l�b���i�j�b�f�_�g�_�g�b�y���f�_�l�h�^�Z���^�\�h�c�g�u�o���a�Z�^�Z�q�� 

�F�Z�l�_�j�b�Z�e�� �b�� �f�_�l�h�^�u�� �>�b�a�Z�c�g�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �[�u�e�� �h�^�h�[�j�_�g�� �W�l�b�q�_�k�d�b�f�� �d�h�f�b�l�_�l�h�f��

�G�B�B�����j�_�d�h�f�_�g�^�h�\�Z�g�h���i�j�h�[�e�_�f�g�h�c���d�h�f�b�k�k�b�_�c�����i�j�h�l�h�d�h�e���‹�������h�l�������������������������]�������b���m�l�\�_�j�`�^�_�g�h��

�i�j�b�d�Z�a�h�f�� �G�B�B���D�I�K�K�A���‹�� �������� �h�l�� �������������������������<�k�_���i�Z�p�b�_�g�l�u���� �\�d�e�x�q�_�g�g�u�_���\�� �b�k�k�e�_�^�h�\�Z�g�b�_����

�i�h�^�i�b�k�Z�e�b���^�h�[�j�h�\�h�e�v�g�h�_���b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_���k�h�]�e�Z�k�b�_�� 

�<�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �[�u�e�b�� �\�d�e�x�q�_�g�u�� �i�Z�p�b�_�g�l�u���� �i�h�^�]�h�l�h�\�e�_�g�g�u�_�� �g�Z�� �i�e�Z�g�h�\�h�_��

�\�f�_�r�Z�l�_�e�v�k�l�\�h���D�R���k���B�D�����\���\�h�a�j�Z�k�l�_������-�������e�_�l�����f�m�`�k�d�h�]�h���i�h�e�Z�����i�h�^�i�b�k�Z�\�r�b�_���^�h�[�j�h�\�h�e�v�g�h�_��

�b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_���k�h�]�e�Z�k�b�_�����D�j�b�l�_�j�b�y�f�b���\�d�e�x�q�_�g�b�y���y�\�e�y�e�b�k�v�� 

�x �b�a�h�e�b�j�h�\�Z�g�g�Z�y���h�i�_�j�Z�p�b�y���d�h�j�h�g�Z�j�g�h�]�h���r�m�g�l�b�j�h�\�Z�g�b�y���i�j�b���k�l�Z�[�b�e�v�g�h�c���B�;�K�� 

�x �g�Z�e�b�q�b�_���i�h�^�i�b�k�Z�g�g�h�]�h���b�g�n�h�j�f�b�j�h�\�Z�g�g�h�]�h���k�h�]�e�Z�k�b�y���g�Z���m�q�Z�k�l�b�_���\���i�h�b�k�d�h�\�h�f��

�g�Z�m�q�g�h�f���b�k�k�e�_�^�h�\�Z�g�b�b�� 

�D�j�b�l�_�j�b�b���b�k�d�e�x�q�_�g�b�y�� 

�x �`�b�a�g�_�m�]�j�h�`�Z�x�s�b�_���g�Z�j�m�r�_�g�b�y���j�b�l�f�Z; 

�x �l�y�`�_�e�Z�y���k�_�j�^�_�q�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�����,�9���n�m�g�d�p�b�h�g�Z�e�v�g�u�c���d�e�Z�k�k���1�<�+�$���� 

�x �l�y�`�_�e�u�_�� �d�h�f�h�j�[�b�^�g�u�_�� �a�Z�[�h�e�_�\�Z�g�b�y�� ���o�j�h�g�b�q�_�k�d�Z�y�� �h�[�k�l�j�m�d�l�b�\�g�Z�y�� �[�h�e�_�a�g�v��

�e�_�]�d�b�o�����a�e�h�d�Z�q�_�k�l�\�_�g�g�u�_���g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y���� 

�x �a�Z�\�b�k�b�f�h�k�l�v���h�l���i�k�b�o�h�Z�d�l�b�\�g�u�o���\�_�s�_�k�l�\; 

�x �a�Z�[�h�e�_�\�Z�g�b�y���b���b�e�b���l�j�Z�\�f�u���]�h�e�h�\�g�h�]�h���f�h�a�]�Z�� 

�x  �g�Z�[�b�j�Z�\�r�b�_�� �i�j�b�� �h�[�k�e�_�^�h�\�Z�g�b�b�� �^�h�� �h�i�_�j�Z�p�b�b�� �i�h�� �F�h�g�j�_�Z�e�v�k�d�h�c�� �r�d�Z�e�_��

�d�h�]�g�b�l�b�\�g�h�c���h�p�_�g�d�b���i�h���r�d�Z�e�_���F�h�K�:���”�������[�Z�e�e�h�\���b���r�d�Z�e�_���^�_�i�j�_�k�k�b�b���;�_�d�Z���•���� 

�<�� �d�h�]�h�j�l�g�h�_�� �i�j�h�k�i�_�d�l�b�\�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �g�Z�� �i�_�j�\�h�g�Z�q�Z�e�v�g�h�f�� �w�l�Z�i�_���� �k�h�]�e�Z�k�g�h��

�d�j�b�l�_�j�b�y�f���\�d�e�x�q�_�g�b�y���b���b�k�d�e�x�q�_�g�b�y�����[�u�e�h���h�l�h�[�j�Z�g�u���������i�Z�p�b�_�g�l�h�\�����\���\�h�a�j�Z�k�l�_���������>�������������@��

�e�_�l���� �i�h�k�l�m�i�b�\�r�b�_�� �g�Z�� �i�e�Z�g�h�\�h�_�� �d�h�j�h�g�Z�j�g�h�_�� �r�m�g�l�b�j�h�\�Z�g�b�_�� �\�� �m�k�e�h�\�b�y�o�� �B�D�� �\�� �G�B�B�� �D�I�K�K�A����

�I�m�l�_�f�� �j�Z�g�^�h�f�b�a�Z�p�b�b�� �[�u�e�b�� �k�n�h�j�f�b�j�h�\�Z�g�u�� �^�\�_�� �]�j�m�i�i�u���� �k�h�i�h�k�l�Z�\�b�f�u�_�� �i�h�� �b�k�o�h�^�g�u�f��

�d�e�b�g�b�q�_�k�d�b�f�� �b�� �Z�g�Z�f�g�_�k�l�b�q�_�k�d�b�f�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���� �]�j�m�i�i�Z�� �k�� �d�h�]�g�b�l�b�\�g�u�f�� �l�j�_�g�b�g�]�h�f�� �b��

�]�j�m�i�i�Z�� �k�j�Z�\�g�_�g�b�y�� �[�_�a���i�j�h�\�_�^�_�g�b�y�� �d�h�]�g�b�l�b�\�g�h�]�h�� �l�j�_�g�b�g�]�Z���� �<�� �i�h�k�e�_�^�m�x�s�_�f�� �i�h�� �j�Z�a�e�b�q�g�u�f��

�i�j�b�q�b�g�Z�f�� ������ �q�_�e�h�\�_�d�Z��- �[�u�e�b�� �\�u�i�b�k�Z�g�u�� �i�h�� �i�j�b�q�b�g�_�� �j�Z�a�\�b�l�b�y�� �F�h�Y�L�G-�������� �m�� ���� �q�_�e�h�\�_�d- 



 

�i�_�j�_�k�f�h�l�j�� �l�Z�d�l�b�d�b�� �\�_�^�_�g�b�y�� �b�� ���� �q�_�e�h�\�_�d�� �h�l�d�Z�a�Z�e�b�k�v�� �h�l�� �i�h�k�e�_�^�m�x�s�_�]�h�� �g�Z�[�e�x�^�_�g�b�y���� �[�u�e�b��

�b�k�d�e�x�q�_�g�u�� �b�a�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �:�g�Z�e�b�a�� �j�_�a�m�e�v�l�Z�l�h�\�� �i�j�h�\�h�^�b�e�k�y�� �g�Z�� �\�u�[�h�j�d�_�� ������ �i�Z�p�b�_�g�l�h�\��- 

�]�j�m�i�i�Z���� �i�j�h�r�_�^�r�Z�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�c�� �d�h�]�g�b�l�b�\�g�u�c�� �l�j�_�g�b�g�]�� �������� �i�Z�p�b�_�g�l�h�\���� �b�� �]�j�m�i�i�Z��

�k�j�Z�\�g�_�g�b�y���[�_�a���i�j�h�\�_�^�_�g�b�y���d�h�]�g�b�l�b�\�g�h�c���j�_�Z�[�b�e�b�l�Z�p�b�b�����������i�Z�p�b�_�g�l�Z������ 

�<�k�_�f�� �i�Z�p�b�_�g�l�Z�f�� �a�Z�� ��-3-�_�� �k�m�l�h�d�� �^�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z�� �i�j�h�\�h�^�b�e�h�k�v�� �k�d�j�b�g�b�g�]�h�\�h�_��

�l�_�k�l�b�j�h�\�Z�g�b�_�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �r�d�Z�e�� �F�h�K�:�� �b�� �^�_�i�j�_�k�k�b�b�� �;�_�d�Z���� �j�Z�k�r�b�j�_�g�g�h�_��

�g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�_���l�_�k�l�b�j�h�\�Z�g�b�_���b���h�i�j�_�^�_�e�_�g�b�_���d�h�g�p�_�g�l�j�Z�p�b�b���f�Z�j�d�_�j�h�\���i�h�\�j�_�`�^�_�g�b�y��

�]�h�e�h�\�g�h�]�h�� �f�h�a�]�Z�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b���� �G�Z�� ��-9-�_�� �k�m�l�d�b�� �i�h�k�e�_�� �D�R�� ���i�_�j�_�^�� �\�u�i�b�k�d�h�c���� �[�u�e�h��

�i�j�h�\�_�^�_�g�h���j�Z�k�r�b�j�_�g�g�h�_���g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�_���l�_�k�l�b�j�h�\�Z�g�b�_���b���h�i�j�_�^�_�e�_�g�b�_���d�h�g�p�_�g�l�j�Z�p�b�b��

�f�Z�j�d�_�j�h�\���i�h�\�j�_�`�^�_�g�b�y���]�h�e�h�\�g�h�]�h���f�h�a�]�Z���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b�� 

�J�Z�k�r�b�j�_�g�g�h�_�� �g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�_�� �l�_�k�l�b�j�h�\�Z�g�b�_�� �k�� �h�p�_�g�d�h�c�� �i�k�b�o�h�f�h�l�h�j�g�u�o�� �b��

�b�k�i�h�e�g�b�l�_�e�v�g�u�o�� �n�m�g�d�p�b�c�� ���g�_�c�j�h�^�b�g�Z�f�b�d�b������ �\�g�b�f�Z�g�b�y�� �b�� �d�j�Z�l�d�h�\�j�_�f�_�g�g�h�c�� �i�Z�f�y�l�b�� �[�u�e�h��

�\�u�i�h�e�g�_�g�h�� �g�Z�� �i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�h�f�� �d�h�f�i�e�_�d�k�_�� �©�6�W�D�W�X�V�� �3�)�ª���� �N�m�g�d�p�b�b�� �\�g�b�f�Z�g�b�y��

�b�k�k�e�_�^�h�\�Z�e�b�k�v�� �k�� �i�h�f�h�s�v�x�� �d�h�j�j�_�d�l�m�j�g�h�c�� �i�j�h�[�u�� �;�m�j�^�h�g�Z���� �H�p�_�g�b�\�Z�e�h�k�v�� �d�h�e�b�q�_�k�l�\�h��

�i�_�j�_�j�Z�[�h�l�Z�g�g�u�o�� �a�g�Z�d�h�\�� �g�Z�� ��-�h�c�� �b�� ��-�h�c�� �f�b�g�m�l�Z�o�� �l�_�k�l�Z�� �^�Z�g�g�h�]�h�� �l�_�k�l�Z���� �H�[�t�_�f��

�d�j�Z�l�d�h�\�j�_�f�_�g�g�h�c���i�Z�f�y�l�b���h�i�j�_�^�_�e�y�e�k�y���k���i�h�f�h�s�v�x���l�_�k�l�h�\���©�A�Z�i�h�f�b�g�Z�g�b�_���������q�b�k�_�e�����������k�e�h�\���b��

�������[�_�k�k�f�u�k�e�_�g�g�u�o���k�e�h�]�h�\�ª�����B�k�k�e�_�^�h�\�Z�g�b�_���g�_�c�j�h�^�b�g�Z�f�b�d�b���\�u�i�h�e�g�y�e�h�k�v���k���i�h�f�h�s�v�x���l�_�k�l�h�\��

�k�e�h�`�g�h�c���a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�h�c���j�_�Z�d�p�b�b�����j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b���]�h�e�h�\�g�h�]�h���f�h�a�]�Z���b���i�h�^�\�b�`�g�h�k�l�b��

�g�_�j�\�g�u�o�� �i�j�h�p�_�k�k�h�\�� �\�� �j�_�`�b�f�_�� �©�h�[�j�Z�l�g�h�c�� �k�\�y�a�b�ª���� �:�g�Z�e�b�a�b�j�h�\�Z�e�b�k�v�� �d�h�e�b�q�_�k�l�\�h�� �h�r�b�[�h�d����

�i�j�h�i�m�s�_�g�g�u�o�� �k�b�]�g�Z�e�h�\�� �b�� �i�j�h�\�h�^�b�e�Z�k�v�� �h�p�_�g�d�Z�� �\�j�_�f�_�g�b�� �j�_�Z�d�p�b�b���� �B�g�^�b�\�b�^�m�Z�e�v�g�h�� �^�e�y��

�d�Z�`�^�h�]�h�� �i�Z�p�b�_�g�l�Z�� �j�Z�k�k�q�b�l�u�\�Z�e�b�k�v�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �b�a�f�_�g�_�g�b�y�� �d�h�]�g�b�l�b�\�g�u�o��

�i�h�d�Z�a�Z�l�_�e�_�c�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�u�f�� �m�j�h�\�g�_�f�� �\�� �i�j�h�p�_�g�l�Z�o���� �D�h�]�g�b�l�b�\�g�h�_��

�k�g�b�`�_�g�b�_���^�b�Z�]�g�h�k�l�b�j�h�\�Z�e�b���i�j�b���k�g�b�`�_�g�b�b���i�h�d�Z�a�Z�l�_�e�y���h�l���_�]�h���^�h�h�i�_�j�Z�p�b�h�g�g�h�]�h���a�g�Z�q�_�g�b�y���g�Z��

20% [24].  

�F�h�g�h�i�h�e�y�j�g�Z�y�� �j�_�]�b�k�l�j�Z�p�b�y�� �W�W�=�� �������� �k�l�Z�g�^�Z�j�l�g�u�o�� �h�l�\�_�^�_�g�b�y�� �f�_�`�^�m�g�Z�j�h�^�g�h�c��

�k�b�k�l�_�f�u�� ����-�������� �i�h�e�h�k�Z�� �i�j�h�i�m�k�d�Z�g�b�y�� �������±���������� �=�p���� �q�Z�k�l�h�l�Z�� �^�b�k�d�j�_�l�b�a�Z�p�b�b�� ���������� �=�p����

�i�j�h�\�h�^�b�e�Z�k�v�� �\�� �k�h�k�l�h�y�g�b�b�� �k�i�h�d�h�c�g�h�]�h�� �[�h�^�j�k�l�\�h�\�Z�g�b�y�� �k�� �a�Z�d�j�u�l�u�f�b�� �]�e�Z�a�Z�f�b�� �k�� �i�h�f�h�s�v�x��

�k�b�k�l�_�f�u�� �1�H�X�Y�R�� �6�\�Q�$�P�S�V���� ���&�R�P�S�X�P�H�G�L�F�V���� �&�K�D�U�O�R�W�W�H���� �1�&���� �8�6�$���� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��

�f�h�^�b�n�b�p�b�j�h�\�Z�g�g�h�c������-�d�Z�g�Z�e�v�g�h�c���r�Z�i�h�q�d�b���k���$�J���$�J�&�O���w�e�_�d�l�j�h�^�Z�f�b�����4�X�L�N�&�D�S�����1�H�X�U�R�V�R�I�W�����(�O��

Paso�����7�;�����8�6�$�������J�Z�k�q�_�l���i�h�d�Z�a�Z�l�_�e�_�c���f�h�s�g�h�k�l�b���[�b�h�i�h�l�_�g�p�b�Z�e�h�\���W�W�=���\���q�Z�k�l�h�l�g�h�c���i�h�e�h�k�_���h�l��

�����^�h���������=�p���[�u�e���\�u�i�h�e�g�_�g���Z�\�l�h�f�Z�l�b�q�_�k�d�b���\���i�j�h�]�j�Z�f�f�_���©�6�F�D�Q���������ª�����&�R�P�S�X�P�H�G�L�F�V�����&�K�D�U�O�R�W�W�H����

�1�&�����8�6�$�������I�h�d�Z�a�Z�l�_�e�b���m�k�j�_�^�g�b�e�b���^�e�y���l�_�l�Z��������-�����=�p�������l�_�l�Z��������-�����=�p�������Z�e�v�n�Z��������-�������=�p�������Z�e�v�n�Z����

(10-������ �=�p������ �[�_�l�Z���� ������-������ �=�p���� �b�� �[�_�l�Z���� ������-������ �=�p���� �^�b�Z�i�Z�a�h�g�h�\���� �[�u�e�b�� �i�h�e�m�q�_�g�u�� �k�m�f�f�Z�j�g�u�_��

�a�g�Z�q�_�g�b�y�� �f�h�s�g�h�k�l�b�� �[�b�h�i�h�l�_�g�p�b�Z�e�h�\�� �\�� �e�_�\�h�f�� �b�� �i�j�Z�\�h�f�� �i�h�e�m�r�Z�j�b�y�o���� �L�Z�d�`�_�� �[�u�e�b��

�j�Z�k�k�q�b�l�Z�g�u�� �b�g�^�_�d�k�u�� �W�W�=-�Z�d�l�b�\�g�h�k�l�b���� �k�h�h�l�g�h�r�_�g�b�_�� �k�j�_�^�g�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �f�h�s�g�h�k�l�b��



 

�[�b�h�i�h�l�_�g�p�b�Z�e�h�\�� �l�_�l�Z- �b�� �Z�e�v�n�Z- �j�b�l�f�h�\���� �l�_�l�Z- �b�� �[�_�l�Z-�j�b�l�f�h�\�� �i�h��

�n�h�j�f�m�e�_��� ���l�_�l�Z�����l�_�l�Z���������Z�e�v�n�Z�����Z�e�v�n�Z�������b��� ���l�_�l�Z�����l�_�l�Z���������[�_�l�Z�����[�_�l�Z���������k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 

�D�h�g�p�_�g�l�j�Z�p�b�x�� �f�Z�j�d�_�j�h�\�� �i�h�\�j�_�`�^�_�g�b�y�� �]�h�e�h�\�g�h�]�h�� �f�h�a�]�Z���� �g�_�c�j�h�g�k�i�_�p�b�n�b�q�_�k�d�h�c��

�_�g�h�e�Z�a�u�����Q�H�X�U�R�Q-�V�S�H�F�L�I�L�F���H�Q�R�O�D�V�H�����1�6�(�����b���d�Z�e�v�p�b�c-�k�\�y�a�u�\�Z�x�s�_�]�h���[�_�e�d�Z���6�����������h�i�j�_�^�_�e�y�e�b�k�v��

�\���k�u�\�h�j�h�l�d�_���d�j�h�\�b���f�_�l�h�^�h�f���b�f�f�m�g�h�n�_�j�f�_�g�l�g�h�]�h���Z�g�Z�e�b�a�Z���g�Z���[�b�h�o�b�f�b�q�_�k�d�h�f���Z�g�Z�e�b�a�Z�l�h�j�_���k��

�j�_�Z�d�l�b�\�Z�f�b���©�)�8�-�,�5�(�%�,�2���'�L�D�J�Q�R�V�W�L�F�V�����,�Q�F���ª�����R�\�_�p�b�y���� 

�G�Z�� �w�l�Z�i�_�� �i�h�^�]�h�l�h�\�d�b�� �d�� �d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�c�� �h�i�_�j�Z�p�b�b�� �i�Z�p�b�_�g�l�u�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z-

�e�b�k�v�� �\�� �^�\�_�� �]�j�m�i�i�u�� �]�j�m�i�i�m�� �k�j�Z�\�g�_�g�b�y�� �b�� �]�j�m�i�i�m�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �d�h�]�g�b�l�b�\�g�h�]�h�� �l�j�_-

�g�b�g�]�Z�� 

�D�h�f�i�v�x�l�_�j�b�a�b�j�h�\�Z�g�g�u�c�� �d�h�]�g�b�l�b�\�g�u�c�� �l�j�_�g�b�g�]�� �I�Z�p�b�_�g�l�Z�f�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�u�� �k��

�p�_�e�v�x�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �d�h�]�g�b�l�b�\�g�u�o�� �n�m�g�d�p�b�c�� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �D�R��

�i�j�h�\�h�^�b�e�b���d�h�]�g�b�l�b�\�g�u�c���l�j�_�g�b�g�]�� �D�Z�`�^�h�_ �a�Z�g�y�l�b�_���k�h�k�l�h�y�e�h���b�a���i�h�^�]�h�l�h�\�b�l�_�e�v�g�h�]�h���������f�b�g�����b��

�h�k�g�h�\�g�h�]�h�� ������-������ �f�b�g������ �w�l�Z�i�h�\���� �G�Z�� �i�h�^�]�h�l�h�\�b�l�_�e�v�g�h�f�� �w�l�Z�i�_�� �h�k�m�s�_�k�l�\�e�y�e�Z�k�v�� �[�_�k�_�^�Z�� �k��

�l�j�_�g�b�j�m�x�s�b�f���k�i�_�p�b�Z�e�b�k�l�h�f�����j�Z�a�t�y�k�g�_�g�b�_���b���^�Z�q�Z���b�g�k�l�j�m�d�p�b�c���d���\�u�i�h�e�g�_�g�b�x���l�j�_�g�b�g�]�Z�����G�Z��

�h�k�g�h�\�g�h�f�� �w�l�Z�i�_�� �k�� �i�h�f�h�s�v�x�� �i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �©�6�W�D�W�X�V�� �3�)�ª�� �i�Z�p�b�_�g�l�� �i�h�^��

�d�h�g�l�j�h�e�_�f�� �l�j�_�g�b�j�m�x�s�_�]�h�� �k�i�_�p�b�Z�e�b�k�l�Z�� �\�u�i�h�e�g�y�e�� �h�^�g�h�\�j�_�f�_�g�g�h�� �a�Z�^�Z�g�b�_�� �g�Z�� �a�j�b�l�_�e�v�g�h-

�f�h�l�h�j�g�m�x���j�_�Z�d�p�b�x���b���h�^�g�h���b�a���g�_�k�d�h�e�v�d�b�o���\�_�j�[�Z�e�v�g�u�o���a�Z�^�Z�g�b�c�����I�j�b���\�u�i�h�e�g�_�g�b�b���a�Z�^�Z�g�b�y���g�Z��

�a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�m�x�� �j�_�Z�d�p�b�x�� �i�Z�p�b�_�g�l�m�� �l�j�_�[�h�\�Z�e�h�k�v�� �d�Z�d�� �f�h�`�g�h �[�h�e�_�_�� �[�u�k�l�j�_�_�� �g�Z�`�b�f�Z�l�v��

�d�e�Z�\�b�r�b���©�I�j�h�[�_�e�ª���g�Z���d�e�Z�\�b�Z�l�m�j�_���\���h�l�\�_�l���g�Z���i�h�y�\�e�_�g�b�b���g�Z���w�d�j�Z�g�_���p�\�_�l�g�h�]�h���i�j�y�f�h�m�]�h�e�v�g�b�d�Z����

�H�^�g�h�\�j�_�f�_�g�g�h�� �k�� �w�l�b�f�� �l�j�_�g�b�j�m�x�s�b�c�� �k�i�_�p�b�Z�e�b�k�l�� �^�Z�\�Z�e�� �h�^�g�h�� �b�a�� �\�_�j�[�Z�e�v�g�u�o�� �a�Z�^�Z�g�b�c��

�i�h�h�q�_�j�_�^�g�h�� 

1. �G�Z�a�u�\�Z�g�b�_�� �i�j�_�^�f�_�l�h�\�� �g�Z�� �h�i�j�_�^�_�e�z�g�g�m�x�� �[�m�d�\�m�� ���[�m�d�\�u�� �b�a�f�_�g�y�e�b�k�v�� �h�l��

�i�j�h�p�_�^�m�j�u���d���i�j�h�p�_�^�m�j�_�� 

2. �H�[�j�Z�l�g�u�c�� �m�k�l�g�u�c�� �k�q�z�l�� ���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�� �h�l�g�b�f�Z�l�v�� �h�l�� �������� �e�x�[�m�x��

�i�j�_�^�e�h�`�_�g�g�m�x���p�b�n�j�m���� 

3. �A�Z�^�Z�g�b�_�� �h�l�d�j�u�l�h�]�h�� �l�b�i�Z�� ���g�Z�a�u�\�Z�g�b�_�� �g�_�h�[�u�q�g�h�]�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �h�[�u�q�g�u�o��

�i�j�_�^�f�_�l�h�\�� �± �d�b�j�i�b�q���� �]�Z�a�_�l�Z���� �e�b�g�_�c�d�Z�� �b�� �l���^������ �i�j�_�^�f�_�l�u�� �b�a�f�_�g�y�e�b�k�v�� �h�l�� �i�j�h�p�_�^�m�j�u�� �d��

�i�j�h�p�_�^�m�j�_���� 

�>�e�b�l�_�e�v�g�h�k�l�v���h�^�g�h�c���k�_�k�k�b�b���l�j�_�g�b�g�]�Z�����d�h�f�[�b�g�Z�p�b�b���f�h�l�h�j�g�h�c���b���d�h�]�g�b�l�b�\�g�h�c���a�Z�^�Z�q�b����

�d�h�e�_�[�Z�e�Z�k�v�� �h�l�� ��-�c�� �^�h�� ��-�o�� �f�b�g�m�l���� �\�h�a�j�Z�k�l�Z�y�� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� �\�k�_�]�h�� �d�m�j�k�Z�� �l�j�_�g�b�g�]�Z���� �<�k�_��

�l�j�_�g�b�g�]�b�� �i�j�h�\�h�^�b�e�b�k�v�� �_�`�_�^�g�_�\�g�h���� �\�� �i�_�j�\�h�c�� �i�h�e�h�\�b�g�_�� �^�g�y���� �\�� �m�k�e�h�\�b�y�o�� �o�h�j�h�r�h��

�i�j�h�\�_�l�j�b�\�Z�_�f�h�]�h���k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�]�h���i�h�f�_�s�_�g�b�y�����k����-�����^�g�y���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���i�_�j�b�h�^�Z����

�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�^�g�h�c���l�j�_�g�b�j�h�\�d�b���\�Z�j�v�b�j�h�\�Z�e�Z���h�l�������^�h���������f�b�g�m�l�����k�j�_�^�g�_�_���d�h�e�b�q�_�k�l�\�h��

�l�j�_�g�b�j�h�\�h�d���k�h�k�l�Z�\�b�e�h������ 



 

�K�l�Z�l�b�k�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �h�k�m�s�_�k�l�\�e�y�e�k�y�� �k�� �i�h�f�h�s�v�x�� �i�j�h�]�j�Z�f�f�u�� �6�W�D�W�L�V�Wica 10.0 (SN: 

BXXR411G487525FA-�;������ �H�p�_�g�d�m�� �g�h�j�f�Z�e�v�g�h�]�h�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �i�j�h�\�h�^�b�e�b�� �k�� �i�h�f�h�s�v�x��

�d�j�b�l�_�j�b�y�� �D�h�e�f�h�]�h�j�h�\�Z�±�K�f�b�j�g�h�\�Z���� �j�Z�k�i�j�_�^�_�e�_�g�b�_�� �[�h�e�v�r�b�g�k�l�\�Z�� �Z�g�Z�e�b�a�b�j�m�_�f�u�o�� �^�Z�g�g�u�o��

�[�u�e�h���g�_�g�h�j�f�Z�e�v�g�u�f�����D�Z�q�_�k�l�\�_�g�g�u�_���i�_�j�_�f�_�g�g�u�_���i�j�_�^�k�l�Z�\�e�_�g�u���\���\�b�^�_���q�b�k�e�Z���g�Z�[�e�x�^�_�g�b�c���b��

������ �d�h�e�b�q�_�k�l�\�_�g�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b��- �\�� �\�b�^�_�� �F�_�� �>�����������@���� �>�e�y�� �m�k�l�Z�g�h�\�e�_�g�b�y�� �j�Z�a�e�b�q�b�c�� �f�_�`�^�m��

�i�h�d�Z�a�Z�l�_�e�y�f�b�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �g�_�i�Z�j�Z�f�_�l�j�b�q�_�k�d�b�_�� �f�_�l�h�^�u���� �d�j�b�l�_�j�b�b�� �F�Z�g�g�Z-�M�b�l�g�b����

�<�b�e�d�h�d�k�h�g�Z�� �b�� �$���� �I�b�j�k�h�g�Z���� �I�h�d�Z�a�Z�l�_�e�b�� �W�W�=���g�h�j�f�Z�e�b�a�h�\�Z�e�b�k�v�� �i�m�l�_�f�� �e�h�]�Z�j�b�n�f�b�j�h�\�Z�g�b�y���b��

�Z�g�Z�e�b�a�b�j�h�\�Z�e�b�k�v���k���i�h�f�h�s�v�x���^�b�k�i�_�j�k�b�h�g�g�h�]�h���Z�g�Z�e�b�a�Z���$�1�2�9�$�����K�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�u�f�b��

�k�q�b�l�Z�e�b�k�v���a�g�Z�q�_�g�b�y���S������������ 

�J�_�a�m�e�v�l�Z�l�u���� 

�D�Z�d�� �\�b�^�g�h�� �b�a�� �l�Z�[�e�b�p�u��17���� �]�j�m�i�i�u�� �[�u�e�b�� �k�h�i�h�k�l�Z�\�b�f�u�� �\�� �h�l�g�h�r�_�g�b�b�� �b�k�o�h�^�g�u�o��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d���b�����\���l�h�f���q�b�k�e�_�����i�h���^�Z�g�g�u�f���g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h���k�d�j�b�g�b�g�]�Z 

 

�L�Z�[�e�b�p�Z����7�����D�e�b�g�b�d�h-�Z�g�Z�f�g�_�k�l�b�q�_�k�d�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���i�Z�p�b�_�g�l�h�\�� 

 

�I�h�d�Z�a�Z�l�_�e�v 

�I�Z�p�b�_�g�l�u 

p �;�_�a���d�h�]�g�b�l�b�\�g�h�c��
�j�_�Z�[�b�e�b�l�Z�p�b�b����

n=33 

�K���d�h�]�g�b�l�b�\�g�h�c��
�j�_�Z�[�b�e�b�l�Z�p�b�_�c����

n=29 
�<�h�a�j�Z�k�l�����e�_�l����Me [Q25; Q75] 64,5 [60,5; 69,0] 63,0 [59,0; 69,0] 0,7 
�H�[�j�Z�a�h�\�Z�g�b�_�����e�_�l����Me [Q25; Q75] 12,0 [10,0; 12,0] 11,0 [10,0; 12,0] 0,4 
�:�g�Z�f�g�_�a���B�;�K�����e�_�l���F�_���>�����������@ 3,0 [1,0; 11,0] 2,0 [0,5; 6,0] 0,5 
�:�g�Z�f�g�_�a���Z�j�l�_�j�b�Z�e�v�g�h�c���]�b�i�_�j�l�_�g�a�b�b�����e�_�l 15,0 [5,0; 20,0] 12,0 [4,0; 20,0] 0,3 
�G�Z�e�b�q�b�_���:�=���\���Z�g�Z�f�g�_�a�_�����Q�������� 27,0 (81,2) 26 (89,7) 0,8 
�N�m�g�d�p�b�h�g�Z�e�v�g�u�c���d�e�Z�k�k���k�l�_�g�h�d�Z�j�^�b�b����n 
(%) 
0-I 
II -III  

 
5,0 (15,2) 
28,0 (84,9) 

 
4,0 (13,8) 
25,0 (86,2) 

 
0,8 
0,9 

�O�K�G�����N�D���i�h���H�K�K�G�������Q�������� 
I-II  
III  

 
30,0 (90,9) 
3,0 (9,0) 

 
27,0 (93,1) 
2,0 (6,9) 

 
0,9 
0,8 

�N�<���E�@�������������F�_���>�����������@ 61,0 [51,0; 62,0] 63,0 [52,0; 64,0] 0,6 
�G�Z�e�b�q�b�_�� �n�b�[�j�b�e�e�y�p�b�b�� �i�j�_�^�k�_�j�^�b�c���� �Q��
(%) 2,0 (6,0) 4,0 (13,8) 0,1 

�G�Z�e�b�q�b�_�� �k�Z�o�Z�j�g�h�]�h�� �^�b�Z�[�_�l�Z�� �,�,�� �l�b�i�Z�� �\��
�Z�g�Z�f�g�_�a�_�����Q�������� 8,0 (24,2) 5,0 (17,2) 0,3 

�R�d�Z�e�Z���F�h�K�:�����[�Z�e�e�u�����F�_���>�����������@ 26,0 [22,5; 28,5] 25,0 [24,0; 27,0] 0,5 
�R�d�Z�e�Z�� �^�_�i�j�_�k�k�b�b�� �;�_�d�Z���� �[�Z�e�e�u���� �F�_��
[25;75] 

3,0 [1,0; 4,5] 3,0 [2,0; 4,0] 0,6 

 
�H�i�_�j�Z�p�b�x�� �D�R�� �i�j�h�\�h�^�b�e�b�� �i�h�� �k�l�Z�g�^�Z�j�l�g�h�c�� �k�o�_�f�_���� �<�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_��

�i�h�d�Z�a�Z�l�_�e�b���k�Z�l�m�j�Z�p�b�b���d�b�k�e�h�j�h�^�Z �[�u�e�b���\���i�j�_�^�_�e�Z�o���g�h�j�f�u�����^�e�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b���b���^�j�m�]�b�_��

�i�h�d�Z�a�Z�l�_�e�b���i�j�b�\�_�^�_�g�u���\���l�Z�[�e�b�p�_��18. 



 

�L�Z�[�e�b�p�Z��18�����B�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�u�_���i�Z�j�Z�f�_�l�j�u���i�Z�p�b�_�g�l�h�\�����F�_���>�����������@���� 

 
 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�b 
�I�Z�p�b�_�g�l�u  

p �;�_�a���j�_�Z�[�b�e�b�l�Z�p�b�b����
n=33 

�K���j�_�Z�[�b�e�b�l�Z�p�b�_�c����
n=29 

�>�e�b�l�_�e�v�g�h�k�l�v���h�i�_�j�Z�p�b�b�����f�b�g�� 180,0 [162,5; 207,5] 215,0 [185,0; 260,0] 0,12 

�>�e�b�l�_�e�v�g�h�k�l�v���B�D�����f�b�g���� 69,0 [56,0; 83,0] 77,0 [58,0; 84,0] 0,16 

�>�e�b�l�_�e�v�g�h�k�l�v�� �i�_�j�_�`�Z�l�b�y��
�Z�h�j�l�u�����f�b�g�� 

42,0 [30,5; 55,5] 48,0 [35,4 53,5] 0,09 

�D�h�e�b�q�_�k�l�\�h���r�m�g�l�h�\ 3,0 [2,0; 3,0] 3,0 [2,0; 3,0] 0,82 

�L�_�f�i�_�j�Z�l�m�j�Z���i�_�j�n�m�a�b�b�����ƒ�K 35,7 [35,5; 35,8] 35,7 [35,4; 35,7] 0,63 

 
 
�<�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �j�Z�a�\�b�l�b�_�� �H�G�F�D�� �b�� �d�Z�d�b�o-�e�b�[�h�� �k�_�j�v�_�a�g�u�o��

�h�k�e�h�`�g�_�g�b�c���� �l�Z�d�b�o�� �d�Z�d�� �b�g�n�Z�j�d�l�u���� �l�y�`�z�e�u�_�� �g�Z�j�m�r�_�g�b�y�� �j�b�l�f�Z�� �k�_�j�^�p�Z���� �i�j�h�\�_�^�_�g�b�_��

�i�h�\�l�h�j�g�u�o�� �h�i�_�j�Z�p�b�c�� �g�_�� �i�j�h�b�a�h�r�e�h���� �<�k�_�� �i�Z�p�b�_�g�l�u�� �i�h�k�e�_�� �D�R�� �g�Z�o�h�^�b�e�b�k�v�� �\�� �l�_�q�_�g�b�_�� ��-2 

�k�m�l�h�d�� �\�� �h�l�^�_�e�_�g�b�b�� �j�_�Z�g�b�f�Z�p�b�b���� �i�h�e�m�q�Z�e�b�� �k�l�Z�g�^�Z�j�l�g�m�x�� �l�_�j�Z�i�b�x�� �b�� �g�Z�� ��-������ �k�m�l�d�b��

�\�u�i�b�k�u�\�Z�e�b�k�v���g�Z���Z�f�[�m�e�Z�l�h�j�g�u�c���w�l�Z�i���e�_�q�_�g�b�y�� 

 �J�_�a�m�e�v�l�Z�l�u�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �j�Z�k�r�b�j�_�g�g�h�]�h�� �g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h��

�l�_�k�l�b�j�h�\�Z�g�b�y���i�h���i�h�d�Z�a�Z�l�_�e�y�f���i�Z�f�y�l�b�����\�g�b�f�Z�g�b�y���b���g�_�c�j�h�^�b�g�Z�f�b�d�b���g�_���i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e�b��

�f�_�`�]�j�m�i�i�h�\�u�o���j�Z�a�e�b�q�b�c�����l�Z�[�e�b�p�Z��19). 

 

�L�Z�[�e�b�p�Z����9. �>�h�h�i�_�j�Z�p�b�h�g�g�u�_ �i�h�d�Z�a�Z�l�_�e�b���i�Z�f�y�l�b�����g�_�c�j�h�^�b�g�Z�f�b�d�b���b���\�g�b�f�Z�g�b�y��

�i�Z�p�b�_�g�l�h�\�� �F�_���>�����������@  

 
 

�I�h�d�Z�a�Z�l�_�e�v 
�=�j�m�i�i�u 

�j �;�_�a���j�_�Z�[�b�e�b�l�Z�p�b�b����
n=33 

�K���j�_�Z�[�b�e�b�l�Z�p�b�_�c����
n=29 

�K�e�h�`�g�Z�y���a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�Z�y���j�_�Z�d�p�b�y����
�\�j�_�f�y���j�_�Z�d�p�b�b�����f�k 

613,0 [556,0; 673,0] 640 [601; 743] 0,16 

�K�e�h�`�g�Z�y���a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�Z�y���j�_�Z�d�p�b�y����
�d�h�e-�\�h���h�r�b�[�h�d 

1,0 [0,0; 2,0] 1 [0; 2] 0,81 

�M�j�h�\�_�g�v���n�m�g�d�p�b�h�g�Z�e�v�g�h�c���i�h�^�\�b�`�g�h�k�l�b��
�g�_�j�\�g�u�o���i�j�h�p�_�k�k�h�\�����\�j�_�f�y���j�_�Z�d�p�b�b�����f�k�� 

473,0 [449,0; 504,0] 477 [467; 495] 0,62 

�M�j�h�\�_�g�v���n�m�g�d�p�b�h�g�Z�e�v�g�h�c���i�h�^�\�b�`�g�h�k�l�b��
�g�_�j�\�g�u�o���i�j�h�p�_�k�k�h�\�����d�h�e�b�q�_�k�l�\�h���h�r�b�[�h�d 

25 [23; 27] 23 [20; 28] 0,39 

�M�j�h�\�_�g�v���n�m�g�d�p�b�h�g�Z�e�v�g�h�c���i�h�^�\�b�`�g�h�k�l�b��
�g�_�j�\�g�u�o���i�j�h-�p�_�k�k�h�\�����d�h�e�b�q�_�k�l�\�h��
�i�j�h�i�m�s�_�g�g�u�_���k�b�]�g�Z�e�h�\ 

16 [11; 23] 19 [12; 23] 0,67 

�J�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v���]�h�e�h�\-�g�h�]�h���f�h�a�]�Z����
�\�j�_�f�y���j�_�Z�d�p�b�b�����f�k 

441 [408; 473] 455 [412; 482] 0,45 

�J�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v���]�h�e�h�\-�g�h�]�h���f�h�a�]�Z����
�d�h�e�b�q�_�k�l�\�h���h�r�b�[�h�d 

107 [83; 122] 101 [89; 128] 0,90 



 

�J�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v���]�h�e�h�\�g�h�]�h���f�h�a�]�Z����
�d�h�e�b�q�_�k�l�\�h���i�j�h�i�m�s�_�g�g�u�o���k�b�]�g�Z�e�h�\�� 

72 [51; 96] 66 [50; 102] 0,85 

�H�[�t�_�f���\�g�b�f�Z�g�b�y�����[�Z�e�e�u 5 [ 4; 7] 5 [4; 6] 0,37 

�D�h�j�j�_�d�l�m�j�g�Z�y���i�j�h�[�Z���;�m�j�^�h�g�Z����
�d�h�e�b�q�_�k�l�\�h���h�[�j�Z�[�h�l�Z�g�g�u�o���k�b�f�\�h�e�h�\���g�Z��
1-�c���f�b�g�m�l�_ 

72 [47; 102] 64 [50; 76] 0,29 

�D�h�j�j�_�d�l�m�j�g�Z�y���i�j�h�[�Z���;�m�j-�^�h�g�Z����
�d�h�e�b�q�_�k�l�\�h���h�[�j�Z�[�h-�l�Z�g�g�u�o���k�b�f�\�h�e�h�\���g�Z��
4-�c���f�b�g�m�l�_�� 

100 [65; 118] 100 [76; 127] 0,51 

�D�h�j�j�_�d�l�m�j�g�Z�y���i�j�h�[�Z���;�m�j�^�h�g����
�d�h�e�b�q�_�k�l�\�h���\�k�_�]�h���i�_�j�_�j�Z�[�h�l�Z�g�g�u�o��
�k�b�]�g�Z�e�h�\ 

334 [232; 447] 361 [281;436] 0,87 

�D�h�j�j�_�d�l�m�j�g�Z�y���i�j�h�[�Z���;�m�j�^�h�g�Z����
�d�h�e�b�q�_�k�l�\�h���k�h�\�_�j�r�_�g�g�u�o���h�r�b�[�h�d 

10 [ 4; 14] 8 [4; 11] 0,46 

�A�Z�i�h�f�b�g�Z�g�b�y���������q�b�k�_�e�����d�h�e-�\�h�� 5 [ 4; 6] 4 [3; 5] 0,17 

�A�Z�i�h�f�b�g�Z�g�b�y���������k�e�h�]�h�\�����d�h�e-�\�h 2 [2; 3] 2 [2; 3] 0,84 

�A�Z�i�h�f�b�g�Z�g�b�y���������k�e�h�\�����d�h�e-�\�h 4 [3; 5] 4 [3; 5] 0,72 

�A�Z�i�h�f�b�g�Z�g�b�y���������k�b�f�\�h�e�h�\�����d�h�e-�\�h 9,0 [7; 9] 8 [7; 9] 0,30 

 
 

�I�j�b�� �h�p�_�g�d�_�� �j�_�a�m�e�v�l�Z�l�h�\�� �g�_�c�j�h�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h�� �l�_�k�l�b�j�h�\�Z�g�b�y �g�Z�� ��-���� �k�m�l�d�b�� �i�h�k�e�_��

�D�R�� �•���������h�_�� �k�g�b�`�_�g�b�_�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�� �l�_�k�l�Z�o�� �[�u�e�h�� �\�u�y�\�e�_�g�h�� �m�� �i�Z�p�b�_�g�l�h�\�� �h�[�_�b�o�� �]�j�m�i�i����

�Q�b�k�e�h�� �i�Z�p�b�_�g�l�h�\�� �k�� �•������-�f�� �m�o�m�^�r�_�g�b�_�f�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�� �d�h�]�g�b�l�b�\�g�u�o�� �l�_�k�l�Z�o�� �\�� �]�j�m�i�i�_�� �k��
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�B�K�K�E�?�>�H�<�:�G�B�Y�����)1,45=6,33; p� �����������������W�l�h�l���n�Z�d�l�h�j���[�u�e���a�g�Z�q�b�f���l�Z�d�`�_���b���\���[�_�l�Z�����^�b�Z�i�Z�a�h�g�_��

(F1,45=5,57; p� ���������������� �<�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �m�� �\�k�_�o�� �i�Z�p�b�_�g�l�h�\�� �f�h�s�g�h�k�l�v��
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�l�_�l�Z���[�_�l�Z�������H�[�g�Z�j�m�`�_�g�h�����q�l�h���m���\�k�_�o���i�Z�p�b�_�g�l�h�\���b�g�^�_�d�k���l�_�l�Z���Z�e�v�n�Z-�Z�d�l�b�\�g�h�k�l�b���m�\�_�e�b�q�b�\�Z�e�k�y��
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�g�Z�b�[�h�e�_�_���g�b�a�d�b�c���± 4-12,2% [120]. 
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�g�Z�q�Z�e�Z�� �b�� �h�k�h�[�_�g�g�h�k�l�b�� �i�j�h�]�j�Z�f�f�u�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �\�� �^�Z�g�g�h�c�� �d�h�]�h�j�l�_�� �i�Z�p�b�_�g�l�h�\�� �l�j�_�[�m�x�l��

�m�l�h�q�g�_�g�b�y�� 

�H�K�G�H�<�G�:�Y���Q�:�K�L�V 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y�����H�p�_�g�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �j�Z�g�g�_�c�� �n�b�a�b�q�_�k�d�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

�i�Z�p�b�_�g�l�h�\�� �k�� �d�h�j�h�g�Z�j�g�u�f�� �r�m�g�l�b�j�h�\�Z�g�b�_�f�� �b�� �k�b�g�^�j�h�f�h�f�� �k�l�Z�j�q�_�k�d�h�c�� �Z�k�l�_�g�b�b�� �\�� �h�l�g�h�r�_�g�b�b��

�m�e�m�q�r�_�g�b�y�� �l�_�q�_�g�b�y�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �b�� �\�e�b�y�g�b�y�� �g�Z�� �i�h�d�Z�a�Z�l�_�e�b�� �n�b�a�b�q�_�k�d�h�c��

�j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b��  

�F�Z�l�_�j�b�Z�e�� �b�� �f�_�l�h�^�u�� �<�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �[�u�e�h�� �\�d�e�x�q�_�g�h�� ������ �i�Z�p�b�_�g�l�h�\�� �f�m�`�k�d�h�]�h�� �b��

�`�_�g�k�d�h�]�h�� �i�h�e�Z�� �k�� �B�;�K���� �i�e�Z�g�b�j�m�_�f�u�o�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �D�R�� �\�� �m�k�e�h�\�b�y�o�� �B�D���� �<�k�_�� �i�Z�p�b�_�g�l�u��

�i�h�^�i�b�k�Z�e�b���^�h�[�j�h�\�h�e�v�g�h�_���b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_���k�h�]�e�Z�k�b�_���� 

�D�j�b�l�_�j�b�b���\�d�e�x�q�_�g�b�y�� 

�������<�_�j�b�n�b�p�b�j�h�\�Z�g�g�u�c���^�b�Z�]�g�h�a���b�r�_�f�b�q�_�k�d�h�c���[�h�e�_�a�g�b���k�_�j�^�p�Z�� 

�������B�a�h�e�b�j�h�\�Z�g�g�Z�y���h�i�_�j�Z�p�b�y���d�h�j�h�g�Z�j�g�h�]�h �r�m�g�l�b�j�h�\�Z�g�b�y���\���m�k�e�h�\�b�y�o���b�k�d�m�k�k�l�\�_�g�g�h�]�h��

�d�j�h�\�h�h�[�j�Z�s�_�g�b�y�� 

�������<�h�a�j�Z�k�l��> �������e�_�l�� 

�������D�j�b�l�_�j�b�b���k�b�g�^�j�h�f�Z���k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b���� 

�D�j�b�l�_�j�b�b���g�_�\�d�e�x�q�_�g�b�y���� 

1. �K�h�o�j�Z�g�_�g�b�_���d�e�b�g�b�d�b���k�l�_�g�h�d�Z�j�^�b�b���\���j�Z�g�g�_�f���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_�� 

2. �G�_�^�h�k�l�Z�l�h�q�g�h�k�l�v���d�j�h�\�h�h�[�j�Z�s�_�g�b�y���,�,�;���b���,�,�,���k�l���� 

3. �<�u�j�Z�`�_�g�g�Z�y���^�u�o�Z�l�_�e�v�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v���� 

4. �:�g�_�\�j�b�a�f�Z���k�_�j�^�p�Z���b���k�h�k�m�^�h�\�� 

5. �K�l�h�c�d�h�_���i�h�\�u�r�_�g�g�h�_���Z�j�l�_�j�b�Z�e�v�g�h�_���^�Z�\�e�_�g�b�_�����k�b�k�l�h�e�b�q�_�k�d�h�_���^�Z�\�e�_�g�b�_���\�u�r�_����������

�f�f���j�l�����k�l�����b�e�b���^�b�Z�k�l�h�e�b�q�_�k�d�h�_���[�h�e�_�_�����������f�f�����j�l�����k�l�������� 

6. �=�b�i�_�j�l�_�j�f�b�y�� 

7. �H�k�l�j�u�c���l�j�h�f�[�h�n�e�_�[�b�l�� 



 

8. �G�Z�j�m�r�_�g�b�y���j�b�l�f�Z���b �i�j�h�\�h�^�b�f�h�k�l�b���k�_�j�^�p�Z�����q�Z�k�l�Z�y���`�_�e�m�^�h�q�d�h�\�Z�y���w�d�k�l�j�Z�k�b�k�l�h�e�b�y����

�k�l�h�c�d�Z�y�� �k�b�g�m�k�h�\�Z�y�� �l�Z�o�b�d�Z�j�^�b�y�� ���[�h�e�_�_�� �������� �m�^���f�b�g�������� �i�h�k�l�h�y�g�g�Z�y�� �n�h�j�f�Z�� �n�b�[�j�b�e�e�y�p�b�b��

�i�j�_�^�k�_�j�^�b�c�����Z�l�j�b�h�\�_�g�l�j�b�d�m�e�y�j�g�Z�y���[�e�h�d�Z�^�Z���,�,���b���,�,�,���k�l�������[�e�h�d�Z�^�Z���e�_�\�h�c���g�h�`�d�b���i�m�q�d�Z���=�b�k�Z�� 

9. �L�y�`�_�e�u�_�� �k�h�i�m�l�k�l�\�m�x�s�b�_�� �a�Z�[�h�e�_�\�Z�g�b�y���� �i�j�_�i�y�l�k�l�\�m�x�s�b�_�� �m�q�Z�k�l�b�x�� �\�� �i�j�h�]�j�Z�f�f�_��

�l�j�_�g�b�j�h�\�h�d���b���i�j�h�\�_�^�_�g�b�x���g�Z�]�j�m�a�h�q�g�h�]�h���l�_�k�l�Z���� 

10. �L�j�h�f�[�h�w�f�[�h�e�b�y���e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b���^�Z�\�g�h�k�l�v�x���f�_�g�_�_�������f�_�k�y�p�_�\�� 

11. �J�_�a�b�^�m�Z�e�v�g�u�c�� �i�_�j�b�h�^�� �h�k�l�j�h�]�h�� �g�Z�j�m�r�_�g�b�y�� �f�h�a�]�h�\�h�]�h�� �d�j�h�\�h�h�[�j�Z�s�_�g�b�y�� ���H�G�F�D����

�f�_�g�_�_�������f�_�k�y�p�_�\���k���h�k�l�Z�l�h�q�g�u�f���g�_�\�j�h�e�h�]�b�q�_�k�d�b�f���^�_�n�b�p�b�l�h�f�� 

12. �O�j�h�g�b�q�_�k�d�Z�y�� �b�r�_�f�b�y�� �g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c�� �\�u�r�_��II �:�� �k�l���� �j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�_��

�h�i�_�j�Z�p�b�b���g�Z���i�_�j�b�n�_�j�b�q�_�k�d�b�o���Z�j�l�_�j�b�y�o���\���Z�g�Z�f�g�_�a�_���� 

�<�k�_�f�� �i�Z�p�b�_�g�l�Z�f�� �i�j�b�� �i�h�k�l�m�i�e�_�g�b�b�� �i�j�h�\�_�^�_�g�h�� �h�[�s�_�d�e�b�g�b�q�_�k�d�h�_�� �h�[�k�e�_�^�h�\�Z�g�b�_����

�h�p�_�g�d�Z�� �d�j�b�l�_�j�b�_�\�� �\�d�e�x�q�_�g�b�y�� �b�� �b�k�d�e�x�q�_�g�b�y�� �g�Z�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�f�� �w�l�Z�i�_���� �K�K�:��

�^�b�Z�]�g�h�k�l�b�j�h�\�Z�e�k�y�� �l�Z�d�`�_�� �g�Z�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�f�� �w�l�Z�i�_�� �k�h�]�e�Z�k�g�h�� �Z�e�]�h�j�b�l�f�m�� �J�h�k�k�b�c�k�d�h�c��

�Z�k�k�h�p�b�Z�p�b�b���]�_�j�h�g�l�h�e�h�]�h�\���b���]�_�j�b�Z�l�j�h�\�����i�j�_�^�e�h�`�_�g�g�h�f�m���\���l�_�d�k�l�_���D�e�b�g�b�q�_�k�d�b�o���j�_�d�h�f�_�g�^�Z�p�b�c��

�©�K�l�Z�j�q�_�k�d�Z�y�� �Z�k�l�_�g�b�y�ª�� �>122�@���� �A�Z�� �h�k�g�h�\�m�� �[�u�e�� �\�a�y�l�� �k�d�j�b�g�b�g�]�h�\�u�c�� �h�i�j�h�k�g�b�d�� �©�<�h�a�j�Z�k�l�� �g�_��

�i�h�f�_�o�Z�ª�� �k�� �i�h�k�e�_�^�m�x�s�_�c�� �m�]�e�m�[�e�_�g�g�h�c�� �^�b�Z�]�g�h�k�l�b�d�h�c�� �k�� �i�h�f�h�s�v�x�� �D�j�Z�l�d�h�c�� �[�Z�l�Z�j�_�b�� �l�_�k�l�h�\��

�n�b�a�b�q�_�k�d�h�]�h���n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�����D�;�L�N�N������ 

�I�Z�p�b�_�g�l�u�� �[�u�e�b�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�u�� �g�Z�� �]�j�m�i�i�u�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �i�h�^�o�h�^�Z�� �d��

�j�_�Z�[�b�e�b�l�Z�p�b�b���\���k�h�h�l�g�h�r�_�g�b�b������������ 

�<�k�_�f���i�Z�p�b�_�g�l�Z�f���[�u�e�Z���i�j�h�\�_�^�_�g�Z���i�j�y�f�Z�y���j�_�\�Z�k�d�m�e�y�j�b�a�Z�p�b�y���f�b�h�d�Z�j�^�Z���\���m�k�e�h�\�b�y�o���B�D��

�\�� �i�h�e�g�h�f�� �h�[�t�_�f�_���� �G�Z�� ��-6-�_�� �k�m�l�d�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �\�k�_�f�� �i�Z�p�b�_�g�l�Z�f�� �[�u�e�� �\�u�i�h�e�g�_�g��

�d�Z�j�^�b�h�i�m�e�v�f�h�g�Z�e�v�g�u�c�� �g�Z�]�j�m�a�h�q�g�u�c�� �l�_�k�l�� �k�� �p�_�e�v�x�� �h�i�j�_�^�_�e�_�g�b�y�� �i�Z�j�Z�f�_�l�j�h�\�� �i�b�d�h�\�h�]�h��

�i�h�l�j�_�[�e�_�g�b�y���d�b�k�e�h�j�h�^�Z����VO2 peak�����b���l�h�e�_�j�Z�g�l�g�h�k�l�b���d���n�b�a�b�q�_�k�d�h�c���g�Z�]�j�m�a�d�_�����L�N�G������ 

�<�� �]�j�m�i�i�_�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� ��n� �������� �\�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �g�Z�q�b�g�Z�y�� �k�� ����

�k�m�l�h�d�� �i�h�k�e�_�� �D�R���� �\�u�i�h�e�g�y�e�b�k�v�� �_�`�_�^�g�_�\�g�u�_�� �l�j�_�^�f�b�e-�l�j�_�g�b�j�h�\�d�b���� �i�j�_�^�k�l�Z�\�e�y�x�s�b�_�� �k�h�[�h�c��

�o�h�^�v�[�m���� �B�g�l�_�g�k�b�\�g�h�k�l�v�� �g�Z�]�j�m�a�h�d�� �h�i�j�_�^�_�e�y�e�Z�k�v�� �d�Z�d�� �������� �h�l��VO2 peak [123�@���� �D�Z�`�^�Z�y��

�l�j�_�g�b�j�h�\�d�Z���k�h�k�l�h�y�e�Z���b�o���j�Z�a�f�b�g�d�b�������f�b�g�������h�k�g�h�\�g�h�]�h���i�_�j�b�h�^�Z���b���a�Z�f�b�g�d�b���������f�b�g�������J�Z�a�f�b�g�d�Z��

�b���a�Z�f�b�g�d�Z���i�j�_�^�k�l�Z�\�e�y�e�b���k�h�[�h�c���o�h�^�v�[�m���\���f�_�^�e�_�g�g�h�f���l�_�f�i�_�����I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���h�k�g�h�\�g�h�]�h��

�i�_�j�b�h�^�Z���l�j�_�g�b�j�h�\�d�b���m�\�_�e�b�q�b�\�Z�e�Z�k�v���_�`�_�^�g�_�\�g�h���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���k�h�k�l�h�y�g�b�y���i�Z�p�b�_�g�l�Z���� 

�<���]�j�m�i�i�_���d�h�g�l�j�h�e�y����n� ���������j�Z�g�g�b�_���l�j�_�^�f�b�e-�l�j�_�g�b�j�h�\�d�b���g�_���i�j�h�\�h�^�b�e�b�k�v���� 

�H�^�b�g�� �i�Z�p�b�_�g�l�� �]�j�m�i�i�u�� �d�h�g�l�j�h�e�y�� �b�� �l�j�b�� �i�Z�p�b�_�g�l�Z�� �b�a�� �]�j�m�i�i�u�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

�\�u�[�u�e�b���b�a���b�k�k�e�_�^�h�\�Z�g�b�y���i�h���i�j�b�q�b�g�_���h�l�d�Z�a�Z�����i�h�w�l�h�f�m���g�_���\�d�e�x�q�Z�e�b�k�v���\���Z�g�Z�e�b�a�� 

�K�l�Z�l�b�k�l�b�q�_�k�d�b�c���Z�g�Z�e�b�a���i�j�h�\�h�^�b�e�k�y���\���i�j�h�]�j�Z�f�f�_��Statistica 10.0 (Statsoft�����K�R�:������ 

 

 



 

�J�_�a�m�e�v�l�Z�l�u��  

�I�_�j�\�u�f�� �w�l�Z�i�h�f�� �[�u�e�� �\�u�i�h�e�g�_�g�� �Z�g�Z�e�b�a�� �h�k�g�h�\�g�u�o�� �d�e�b�g�b�d�h-�Z�g�Z�f�g�_�k�l�b�q�_�k�d�b�o��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d���i�Z�p�b�_�g�l�h�\���b�a�m�q�Z�_�f�u�o���]�j�m�i�i�����l�Z�[�e����21). 

 

�L�Z�[�e�b�p�Z��21���� �D�e�b�g�b�d�h-�Z�g�Z�f�g�_�k�l�b�q�_�k�d�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �i�Z�p�b�_�g�l�h�\�� �k�� �k�b�g�^�j�h�f�h�f��

�k�l�Z�j�q�_�k�d�h�c�� �Z�k�l�_�g�b�b�� �\�� �i�j�_�^�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �d�h�j�h�g�Z�j�g�h�]�h�� �r�m�g�l�b�j�h�\�Z�g�b�y�� �\��

�a�Z�\�b�k�b�f�h�k�l�b���h�l���i�h�^�o�h�^�Z���d���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b 

�I�h�d�Z�a�Z�l�_�e�v  
�=�j�m�i�i�Z �j�Z�g�g�_�c 
�j�_�Z�[�b�e�b�l�Z�p�b�b 

(n=22) 

�=�j�m�i�i�Z��
�d�h�g�l�j�h�e�y����

(n=27) 
�j 

�<�h�a�j�Z�k�l�����e�_�l��(Me [Q25; Q75]) 69,0 [65,0; 70,0] 67,0 [62,0; 70,0] 0,81 
�I�h�e����n (%): 
�f�m�`�k�d�h�c�� 
�`�_�g�k�d�b�c�� 

 
12 (54) 
10 (45) 

 
16 (59) 
11 (41) 

0,79 

�B�F�L, �d�]/�f2 (Me [Q25; Q75]) 27,7 [26,2; 29,7] 27,3 [25,7; 30,5] 0,86 
�G�Z�e�b�q�b�_ �:�=, n (%)  21 (95) 24 (88,9) 0,25 

�N�D���k�l�_�g�h�d�Z�j�^�b�b����n (%): 
0-I 
II  
III  

 
2 (9) 

14 (63,6) 
6 (27,2) 

 
3 (11) 

15 (55,5) 
9 (33,3) 

0,92 

�N�D �O�K�G, n (%): 
0-I 
II  
III  

 
2 (9) 

20 (90,9) 
0 

 
0 

22 (81,4) 
5 (18,5) 

 
 

0,82 

�B�F �\ �Z�g�Z�f�g�_�a�_, n (%)  6 (27,2) 10 (37) 0,83 
�H�G�F�D���\���Z�g�Z�f�g�_�a�_����n (%)  0 3 (11) 0,62 

�K�> �\ �Z�g�Z�f�g�_�a�_, n (%) 10 (45) 11 (40,7) 0,92 
�A�Z�[�h�e�_�\�Z�g�b�_���i�_�j�b�n�_�j�b�q�_�k�d�b�o���Z�j�l�_�j�b�c����n (%)  0 5 (18,5) 0,31 

�G�D�<�B �\ �Z�g�Z�f�g�_�a�_, n (%)  6 (27,2) 6 (22,2) 0,74 
�N�< �E�@��������(Me [Q25; Q75]) 64,0 [62; 69] 64,0 [62; 66] 0,69 

�<�h�a�j�Z�k�l���g�_���i�h�f�_�o�Z�����[�Z�e�e�u��(Me [Q25; Q75]) 4,0 [4; 6] 4,0 [3; 5] 0,87 
�D�;�L�N�N�����[�Z�e�e�u��(Me [Q25; Q75]) 5,0 [4; 7] 6,0 [5; 8] 0,77 

�I�j�b�f�_�q�Z�g�b�_�� �:�=���± �Z�j�l�_�j�b�Z�e�v�g�Z�y���]�b�i�_�j�l�_�g�a�b�y�����B�F�L���± �b�g�^�_�d�k���f�Z�k�k�u���l�_�e�Z�����G�D�<�B���± �g�h�\�Z�y��
�d�h�j�h�g�Z�\�b�j�m�k�g�Z�y���b�g�n�_�d�p�b�y�����K�>���± �k�Z�o�Z�j�g�u�c���^�b�Z�[�_�l�����N�<���E�@���± �n�j�Z�d�p�b�y���\�u�[�j�h�k�Z���e�_�\�h�]�h��
�`�_�e�m�^�h�q�d�Z�����N�D���± �n�m�g�d�p�b�h�g�Z�e�v�g�u�c���d�e�Z�k�k 

 

�I�Z�p�b�_�g�l�u���^�h�k�l�h�\�_�j�g�h���g�_���j�Z�a�e�b�q�Z�e�b�k�v���i�h���h�k�g�h�\�g�u�f���^�h�h�i�_�j�Z�p�b�h�g�g�u�f���i�h�d�Z�a�Z�l�_�e�y�f�����Z��

�l�Z�d�`�_�� �j�_�a�m�e�v�l�Z�l�Z�f�� �k�d�j�b�g�b�g�]�h�\�h�]�h�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �g�Z�� �i�j�_�^�f�_�l�� �K�:���� �>�e�y�� �Z�g�Z�e�b�a�Z��

�k�h�i�h�k�l�Z�\�b�f�h�k�l�b���b�a�m�q�Z�_�f�u�o���]�j�m�i�i���[�u�e�b���h�p�_�g�_�g�u���h�k�g�h�\�g�u�_���i�Z�j�Z�f�_�l�j�u���b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�i�_�j�b�h�^�Z�����A�g�Z�q�b�f�u�o���f�_�`�]�j�m�i�i�h�\�u�o���j�Z�a�e�b�q�b�c���\�u�y�\�e�_�g�h���g�_���[�u�e�h�����l�Z�[�e����22). 

 

�L�Z�[�e�b�p�Z��22���� �I�Z�j�Z�f�_�l�j�u�� �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �m�� �i�Z�p�b�_�g�l�h�\�� �k�� �k�b�g�^�j�h�f�h�f��

�k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���i�h�^�o�h�^�Z���d���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b 



 

�I�h�d�Z�a�Z�l�_�e�v  
�=�j�m�i�i�Z �j�Z�g�g�_�c 
�j�_�Z�[�b�e�b�l�Z�p�b�b 

(n=22) 

�=�j�m�i�i�Z���d�h�g�l�j�h�e�y��
(n=27) �j 

�H�[�s�_�_���\�j�_�f�y���h�i�_�j�Z�p�b�b�����f�b�g��
(Me [Q25; Q75]) 

220,0 [180,0; 240,0] 198,0 [172,5; 220,0] 0,59 

�<�j�_�f�y���i�_�j�_�`�Z�l�b�y���Z�h�j�l�u�����f�b�g��
(Me [Q25; Q75]) 

52,0 [43,0; 61,0] 49,0 [38,0; 69,0] 0,63 

�>�e�b�l�_�e�v�g�h�k�l�v���B�D�����f�b�g�� 
(Me [Q25; Q75]) 71,0 [65,0; 97,0] 69,0 [52,0; 84,0] 0,47 

�D�h�e�b�q�_�k�l�\�h���r�m�g�l�h�\����n  
(Me [Q25; Q75]) 2,0 [2,0; 3,0] 2,0 [2,0; 3,0] 0,27 

�J�Q�: �b�g�l�j�Z�h�i�_�j�Z�p�b�h�g�g�h, n (%)  0 2 (7) 0,9 

�:�g�_�\�j�b�a�f�w�d�l�h�f�b�y����n (%)  0 0 - 

�J�_�d�h�g�k�l�j�m�d�p�b�y �e�_�\�h�]�h 
�`�_�e�m�^�h�q�d�Z, n (%)  0 0 - 

�I�j�b�f�_�q�Z�g�b�_�� �J�Q�:���± �j�Z�^�b�h�q�Z�k�l�h�l�g�Z�y���Z�[�e�Z�p�b�y 

 

�K�e�_�^�m�x�s�b�f���r�Z�]�h�f���[�u�e�Z���\�u�i�h�e�g�_�g�Z���h�p�_�g�d�Z���i�Z�j�Z�f�_�l�j�h�\���D�I�G�L�����i�j�h�\�h�^�b�f�h�]�h���g�Z����-6-

�_�� �k�m�l�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �D�R���� �\�� �b�a�m�q�Z�_�f�u�o�� �]�j�m�i�i�Z�o�� �i�Z�p�b�_�g�l�h�\���� �I�Z�p�b�_�g�l�u��

�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�e�b�k�v���g�b�a�d�b�f�b���i�h�d�Z�a�Z�l�_�e�y�f�b���n�b�a�b�q�_�k�d�h�c���j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�b�����l�Z�[�e����23).  

 

�L�Z�[�e�b�p�Z��23���� �I�Z�j�Z�f�_�l�j�u �d�Z�j�^�b�h�i�m�e�v�f�h�g�Z�e�v�g�h�]�h�� �g�Z�]�j�m�a�h�q�g�h�]�h�� �l�_�k�l�Z���� �\�u�i�h�e�g�_�g�g�h�]�h��

�g�Z�� ��-6-�_�� �k�m�l�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �d�h�j�h�g�Z�j�g�h�]�h�� �r�m�g�l�b�j�h�\�Z�g�b�y���� �m�� �i�Z�p�b�_�g�l�h�\�� �k��

�k�b�g�^�j�h�f�h�f���k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���i�h�^�o�h�^�Z���d���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b 

�I�h�d�Z�a�Z�l�_�e�v  
(Me [Q25; Q75]) 

�=�j�m�i�i�Z �j�Z�g�g�_�c 
�j�_�Z�[�b�e�b�l�Z�p�b�b (n=22) 

�=�j�m�i�i�Z���d�h�g�l�j�h�e�y��
(n=27) 

�j 

VO2 peak, �f�e/�d�]/�f�b�g  8,2 [6,6; 11,2] 8,8 [7,4; 14,1] 0,76 
�:�I , �f�e/�d�]/�f�b�g  8,1 [6,8; 10,1] 8,45 [8,1; 10,9] 0,66 

�H2 �i�m�e�v�k�����f�e���m�^�� 6,2 [4,9; 7,6] 7,2 [5,4; 9,1] 0,35 

�H2 �i�m�e�v�k���:�I�����f�e���m�^�� 6,3 [4,9; 8,2] 6,8 [4,7; 8,4] 0,48 

�I�b�d�h�\�Z�y �Q�K�K, �m�^/�f�b�g  105,0 [90; 111] 112,0 [95; 117] 0,37 

�L�N�G, �<�l  50,0 [25; 75] 50,0 [25; 50] 0,78 

�I�j�b�f�_�q�Z�g�b�_�� �:�I�� �± �Z�g�Z�w�j�h�[�g�u�c���i�h�j�h�]�����L�N�G���± �l�h�e�_�j�Z�g�l�g�h�k�l�v���d���n�b�a�b�q�_�k�d�h�c���g�Z�]�j�m�a�d�_ 

 

�<�h�� �\�j�_�f�y�� �\�u�i�h�e�g�_�g�b�y�� �g�Z�]�j�m�a�h�q�g�h�]�h�� �l�_�k�l�Z�� �b�� �i�h�k�e�_�^�m�x�s�b�o�� �l�j�_�g�b�j�h�\�h�d�� �g�_�� �[�u�e�h��

�a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�h�� �h�k�e�h�`�g�_�g�b�c���� �g�_�� �g�Z�[�e�x�^�Z�e�h�k�v�� �g�Z�j�Z�k�l�Z�g�b�y�� �k�_�j�^�_�q�g�h�c�� �b�� �d�h�j�h�g�Z�j�g�h�c��

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b���� �g�Z�j�m�r�_�g�b�c�� �j�b�l�f�Z�� �b�� �i�j�h�\�h�^�b�f�h�k�l�b�� �k�_�j�^�p�Z���� �g�Z�j�m�r�_�g�b�c�� �]�_�f�h�^�b�g�Z�f�b�d�b����

�D�e�b�g�b�q�_�k�d�b���i�_�j�_�g�h�k�b�f�h�k�l�v���g�Z�]�j�m�a�h�d���i�Z�p�b�_�g�l�Z�f�b���[�u�e�Z���m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�c���� 

�<�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_�� �g�Z�� �]�h�k�i�b�l�Z�e�v�g�h�f�� �w�l�Z�i�_�� �[�u�e�b��

�i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u�� �q�Z�k�l�h�l�Z�� �b�� �k�l�j�m�d�l�m�j�Z�� �h�k�e�h�`�g�_�g�b�c���� �<�� �d�Z�q�_�k�l�\�_�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�h�c��



 

�d�h�g�_�q�g�h�c�� �l�h�q�d�b�� �i�j�b�g�b�f�Z�e�h�k�v�� �h�[�s�_�_�� �d�h�e�b�q�_�k�l�\�h�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�o�� �h�k�e�h�`�g�_�g�b�c��

�]�h�k�i�b�l�Z�e�v�g�h�]�h�� �i�_�j�b�h�^�Z�� ���j�b�k����15������ �F�_�^�b�Z�g�Z�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �g�Z�o�h�`�^�_�g�b�y�� �i�Z�p�b�_�g�l�Z�� �\��

�h�l�^�_�e�_�g�b�b���j�_�Z�g�b�f�Z�p�b�b���k�h�k�l�Z�\�b�e�Z�������������>�������������@���q�Z�k�h�\���\���]�j�m�i�i�_���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b���b������������

�>�������������@���q�Z�k�h�\���\���]�j�m�i�i�_���d�h�g�l�j�h�e�y�����j� ������������ 

 

 

�J�b�k�m�g�h�d��15���� �K�l�j�m�d�l�m�j�Z�� �]�h�k�i�b�l�Z�e�v�g�u�o�� �h�k�e�h�`�g�_�g�b�c�� �j�Z�g�g�_�]�h�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h��

�i�_�j�b�h�^�Z���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���i�h�^�o�h�^�Z���d���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b�� 

 

�<�� �]�h�k�i�b�l�Z�e�v�g�h�f�� �i�_�j�b�h�^�_�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�_�� �h�k�e�h�`�g�_�g�b�y�� �j�Z�a�\�b�\�Z�e�b�k�v�� �m�� ��������

�i�Z�p�b�_�g�l�h�\���]�j�m�i�i�u���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b�����q�l�h���h�d�Z�a�Z�e�h�k�v���^�h�k�l�h�\�_�j�g�h���j�_�`�_���k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h��

�i�h�d�Z�a�Z�l�_�e�y���\���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_�������������i�Z�p�b�_�g�l�h�\�������j� �����������������L�Z�d�b�f���h�[�j�Z�a�h�f���m���i�Z�p�b�_�g�l�h�\���k��

�K�K�:���� �\�d�e�x�q�_�g�g�u�o�� �\�� �]�j�m�i�i�m�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b���� �r�Z�g�k�u�� �j�Z�a�\�b�l�b�y�� �h�k�e�h�`�g�_�g�b�c��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���i�_�j�b�h�^�Z���k�g�b�`�Z�e�b�k�v���\�������j�Z�a�Z���i�h���k�j�Z�\�g�_�g�b�x���k���]�j�m�i�i�h�c���d�h�g�l�j�h�e�y�����H�R���± 

���������������������>�B���± 0,06-0,896).   

 �I�h�� �h�d�h�g�q�Z�g�b�b�� �d�m�j�k�Z�� �l�j�_�g�b�j�h�\�h�d�� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_���� �[�u�e�Z��

�\�u�i�h�e�g�_�g�Z�� �k�j�Z�\�g�b�l�_�e�v�g�Z�y�� �h�p�_�g�d�Z�� �i�h�d�Z�a�Z�l�_�e�_�c�� �D�I�G�L���� �i�j�h�\�_�^�_�g�g�h�]�h�� �g�Z�� ����-������ �k�m�l�d�b��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h���i�_�j�b�h�^�Z���\���b�k�k�e�_�^�m�_�f�u�o���]�j�m�i�i�Z�o�����l�Z�[�e����24).   
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�L�Z�[�e�b�p�Z��24���� �I�Z�j�Z�f�_�l�j�u�� �d�Z�j�^�b�h�i�m�e�v�f�h�g�Z�e�v�g�h�]�h�� �g�Z�]�j�m�a�h�q�g�h�]�h�� �l�_�k�l�Z���� �\�u�i�h�e�g�_�g�g�h�]�h��

�g�Z�� ����-������ �k�m�l�d�b�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �d�h�j�h�g�Z�j�g�h�]�h�� �r�m�g�l�b�j�h�\�Z�g�b�y���� �m�� �i�Z�p�b�_�g�l�h�\�� �k��

�k�b�g�^�j�h�f�h�f���k�l�Z�j�q�_�k�d�h�c���Z�k�l�_�g�b�b���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���i�h�^�o�h�^�Z���d���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b 

�I�h�d�Z�a�Z�l�_�e�v  
(Me [Q25; Q75]) 

�=�j�m�i�i�Z �j�Z�g�g�_�c 
�j�_�Z�[�b�e�b�l�Z�p�b�b (n=22) 

�=�j�m�i�i�Z���d�h�g�l�j�h�e�y��
(n=27) �j 

VO2 peak, �f�e/�d�]/�f�b�g  10,7 [8,2; 15,3] 8,9 [7,6; 13,9] 0,03 
�:�I , �f�e/�d�]/�f�b�g  9,8 [7,3; 13,9] 8,8 [6,95; 12,65] 0,32 

�H2 �i�m�e�v�k�����f�e���m�^�� 7,8 [6,1; 10,5] 7,2 [5,4; 9,1] 0,56 

�H2 �i�m�e�v�k���:�I�����f�e���m�^�� 7,5 [6,5; 11,3] 6,9 [6,6; 11,0] 0,45 

�I�b�d�h�\�Z�y �Q�K�K, �m�^/�f�b�g  110,0 [97; 117] 101,5 [82; 111] 0,15 

�L�N�G, �<�l 75,0 [50; 75] 50,0 [50; 50] 0,03 

 

�I�j�h�\�_�^�_�g�g�u�c�� �Z�g�Z�e�b�a�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e���� �q�l�h�� �i�Z�p�b�_�g�l�u�� �k�� �B�;�K�� �b�� �K�K�:����
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�i�_�j�k�h�g�Z�e�b�a�b�j�h�\�Z�g�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �k�� �n�b�a�b�q�_�k�d�b�f�b�� �Z�w�j�h�[�g�u�f�b��

�l�j�_�g�b�j�h�\�d�Z�f�b���� 

�B�k�o�h�^�g�h���\�d�e�x�q�_�g�g�u�_���\�� �b�k�k�e�_�^�h�\�Z�g�b�_���i�Z�p�b�_�g�l�u����n� �������� �i�h�k�e�_���i�j�h�\�_�^�_�g�g�h�]�h���K�<�W�F��

�f�_�l�h�^�h�f���k�e�m�q�Z�c�g�h�c���j�Z�g�^�h�f�b�a�Z�p�b�b���[�u�e�b���j�Z�a�^�_�e�_�g�u���g�Z���^�\�_���]�j�m�i�i�u�����]�j�m�i�i�Z���d�h�g�l�j�h�e�y����n=48) 

�b�� �h�k�g�h�\�g�Z�y�� �]�j�m�i�i�Z�� ��n� ���������� �:�g�Z�e�b�a�m�� �[�u�e�b�� �i�h�^�\�_�j�]�g�m�l�u�� �l�h�e�v�d�h�� ������ �i�Z�p�b�_�g�l�h�\�� ���f�_�^�b�Z�g�Z��

�\�h�a�j�Z�k�l�Z�� ���������� �>�������������������@������ �q�l�h�� �[�u�e�h�� �k�\�y�a�Z�g�h�� �k�� �g�b�a�d�h�c�� �d�h�f�i�e�Z�_�g�l�g�h�k�l�v�x�� �d�� �n�b�a�b�q�_�k�d�b�f��

�l�j�_�g�b�j�h�\�d�Z�f�� �\�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�_�� ��n� �������� �h�l�d�Z�a�h�f�� �h�l�� �\�l�h�j�h�]�h�� �k�l�Z�p�b�h�g�Z�j�g�h�]�h�� �w�l�Z�i�Z��

�j�_�Z�[�b�e�b�l�Z�p�b�b�� ��n� �������� �g�_�\�h�a�f�h�`�g�h�k�l�v�x�� �i�_�j�_�\�h�^�Z�� �g�Z�� �\�l�h�j�h�c�� �w�l�Z�i�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �\�\�b�^�m��

�\�u�i�b�k�d�b���b�a���k�l�Z�p�b�h�g�Z�j�Z���d�Z�d���d�h�g�l�Z�d�l�g�h�]�h���i�h��COVID-19 (n� ���������\�\�b�^�m���h�l�d�Z�a�Z���h�l���^�b�g�Z�f�b�q�_�k�d�h�]�h��

�g�Z�[�e�x�^�_�g�b�y�� �i�h�k�e�_�� �\�u�i�b�k�d�b�� �b�a�� �k�l�Z�p�b�h�g�Z�j�Z�� ��n� ���� �h�k�g�h�\�g�Z�y�� �]�j�m�i�i�u��n� ���� �]�j�m�i�i�Z�� �d�h�g�l�j�h�e�y����

�i�Z�p�b�_�g�l�u���[�u�e�b���b�k�d�e�x�q�_�g�u���b�a���n�b�g�Z�e�v�g�h�]�h���Z�g�Z�e�b�a�Z�� 

�I�Z�p�b�_�g�l�Z�f�� �]�j�m�i�i�u�� �d�h�g�l�j�h�e�y�� ��n� �������� �k�� �i�_�j�\�u�o�� �k�m�l�h�d�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �g�Z�q�Z�l�Z��

�k�l�Z�g�^�Z�j�l�g�Z�y�� �i�j�h�]�j�Z�f�f�Z�� �d�Z�j�^�b�h�j�_�Z�[�b�e�b�l�Z�p�b�b�� ���k�h�� ��-�o�� �k�m�l�h�d�� �e�_�q�_�[�g�Z�y�� �n�b�a�d�m�e�v�l�m�j�Z�� �k��

�w�e�_�f�_�g�l�Z�f�b���^�u�o�Z�l�_�e�v�g�h�c���]�b�f�g�Z�k�l�b�d�b���b���^�h�a�b�j�h�\�Z�g�g�Z�y���o�h�^�v�[�Z�������;�h�e�v�g�u�f���h�k�g�h�\�g�h�c���]�j�m�i�i�u��

(n� �������� �g�Z�� �n�h�g�_�� �k�l�Z�g�^�Z�j�l�g�h�c�� �f�_�^�b�d�Z�f�_�g�l�h�a�g�h�c�� �l�_�j�Z�i�b�b�� �b�� �k�l�Z�g�^�Z�j�l�g�h�c�� �d�Z�j�^�b�h�e�h�]�b�q�_�k�d�h�c��

�j�_�Z�[�b�e�b�l�Z�p�b�b�����g�Z�q�b�g�Z�y���f�b�g�b�f�m�f���k����-�o���k�m�l�h�d���i�h�k�e�_���h�i�_�j�Z�p�b�b���b�g�b�p�b�b�j�h�\�Z�e�b�k�v���n�b�a�b�q�_�k�d�b�_��

�l�j�_�g�b�j�h�\�d�b���g�Z���l�j�_�^�f�b�e�_���k���i�_�j�k�h�g�Z�e�b�a�b�j�h�\�Z�g�g�u�f���\�u�[�h�j�h�f���i�j�h�]�j�Z�f�f�u���l�j�_�g�b�j�h�\�h�d���k���m�q�_�l�h�f��

�j�_�a�m�e�v�l�Z�l�h�\���K�<�W�F���� 

�O�Z�j�Z�d�l�_�j�� �l�j�_�g�b�j�h�\�h�d�� �g�Z�� �l�j�_�^�f�b�e�_�� �i�h�^�j�Z�a�m�f�_�\�Z�e�� �g�Z�]�j�m�a�d�b�� �g�b�a�d�h�c-�m�f�_�j�_�g�g�h�c��

�b�g�l�_�g�k�b�\�g�h�k�l�b�� �k�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�f�� �j�Z�k�q�_�l�h�f�� �k�d�h�j�h�k�l�b���m�]�e�Z�� �g�Z�d�e�h�g�Z�� �[�_�]�h�\�h�c�� �^�h�j�h�`�d�b�� �i�j�b��

�i�j�h�\�_�^�_�g�b�b�� �l�j�_�g�b�j�h�\�h�d�� ���a�g�Z�q�_�g�b�_�� �p�_�e�_�\�h�]�h�� �i�h�l�j�_�[�e�_�g�b�y�� �d�b�k�e�h�j�h�^�Z�� ����- �������� �h�l��Vo2peak, 

�l�j�_�g�b�j�h�\�h�q�g�u�c�� �i�m�e�v�k���� �g�_�� �i�j�_�\�u�r�Z�x�s�b�c�� �������� �h�l�� �f�Z�d�k���� �q�Z�k�l�h�l�u�� �k�_�j�^�_�q�g�u�o�� �k�h�d�j�Z�s�_�g�b�c��

���Q�K�K���� �i�j�b�� �K�<�W�F���� �\�h�k�i�j�b�g�b�f�Z�_�f�h�_�� �g�Z�i�j�y�`�_�g�b�_�� �i�h�� �r�d�Z�e�_�� �;�h�j�]�Z���� �g�_�� �i�j�_�\�u�r�Z�x�s�_�_�� ������

�[�Z�e�e�h�\�� �i�h�� ������-�[�Z�e�e�v�g�h�c�� �r�d�Z�e�_������ �>�Z�g�g�Z�y�� �b�g�l�_�g�k�b�\�g�h�k�l�v�� �g�Z�]�j�m�a�d�b�� �[�u�e�Z�� �\�u�[�j�Z�g�Z�� �\��

�k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �j�_�d�h�f�_�g�^�Z�p�b�y�f�b�� �i�h�� �n�b�a�b�q�_�k�d�b�f�� �l�j�_�g�b�j�h�\�d�Z�f�� �i�Z�p�b�_�g�l�Z�f�� �k�� �o�j�h�g�b�q�_�k�d�h�c��

�k�_�j�^�_�q�g�h�c�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�x�� �>143�@���� �b�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �j�_�d�h�f�_�g�^�Z�p�b�c�� �i�h�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

�i�Z�p�b�_�g�l�h�\���i�h�k�e�_���h�i�_�j�Z�p�b�b���D�R���>129�@�����k�h�[�k�l�\�_�g�g�h�]�h���h�i�u�l�Z���j�Z�g�g�_�c���j�_�Z�[�b�e�b�l�Z�p�b�b���i�Z�p�b�_�g�l�h�\��

�i�h�k�e�_���i�e�Z�g�h�\�h�]�h���D�R�����i�j�h�\�_�^�_�g�g�h�]�h���\���m�k�e�h�\�b�y�o���B�D���>131, 132]. 

�L�j�_�g�b�j�h�\�d�Z���\�d�e�x�q�Z�e�Z���l�j�b���w�l�Z�i�Z�����i�h�^�]�h�l�h�\�b�l�_�e�v�g�u�c���������f�b�g�������h�k�g�h�\�g�h�c�������±�������f�b�g�����b��

�a�Z�d�e�x�q�b�l�_�e�v�g�u�c���������f�b�g�������<���j�Z�f�d�Z�o���i�h�^�]�h�l�h�\�b�l�_�e�v�g�h�c���b���a�Z�d�e�x�q�b�l�_�e�v�g�h�c���k�l�Z�^�b�c���i�Z�p�b�_�g�l�u��

�o�h�^�b�e�b���i�h���[�_�]�h�\�h�c���^�h�j�h�`�d�_���k�h���k�d�h�j�h�k�l�v�x�����������d�f���q���g�Z���i�j�h�l�y�`�_�g�b�b���i�y�l�b���f�b�g�m�l�����G�Z���h�k�g�h�\�Z�g�b�b��

�j�_�a�m�e�v�l�Z�l�h�\�� �K�<�W�F�� �k�� �m�q�_�l�h�f�� �i�b�d�h�\�h�]�h�� �i�h�l�j�_�[�e�_�g�b�y�� �d�b�k�e�h�j�h�^�Z�� ���9�22peak) 

�i�_�j�k�h�g�Z�e�b�a�b�j�h�\�Z�g�g�h�� �j�Z�k�k�q�b�l�u�\�Z�e�b�� �f�h�s�g�h�k�l�v�� �h�k�g�h�\�g�h�]�h�� �i�_�j�b�h�^�Z�� �l�j�_�g�b�j�h�\�d�b����



 

�B�g�l�_�g�k�b�\�g�h�k�l�v�� �n�b�a�b�q�_�k�d�h�c�� �g�Z�]�j�m�a�d�b�� �\�h�� �\�j�_�f�y�� �l�j�_�g�b�j�h�\�d�b���g�_�� �i�j�_�\�u�r�Z�e�Z�� �������� �h�l��VO2peak. 

�P�_�e�_�\�h�_���i�h�l�j�_�[�e�_�g�b�_���d�b�k�e�h�j�h�^�Z���j�Z�k�k�q�b�l�u�\�Z�e�b�����d�Z�d VO2dest = VO2peak �o�����������>���@�� 

�J�Z�k�q�_�l���k�d�h�j�h�k�l�b���l�j�_�^�f�b�e�Z���i�j�h�\�h�^�b�e�b���k���i�h�f�h�s�v�x���n�h�j�f�m�e�u���>���@�� 

U= 0.06· (VO2dest - 3,5)
0,1+0.018· a

�����]�^�_ 

U �± �k�d�h�j�h�k�l�v���l�j�_�^�f�b�e�Z�����h�i�j�_�^�_�e�_�g�g�Z�y���\���d�f���q�����. �± �m�]�h�e���g�Z�d�e�h�g�Z���^�h�j�h�`�d�b���\���]�j�Z�^�m�k�Z�o����

VO2dest �± �p�_�e�_�\�h�_���i�h�l�j�_�[�e�_�g�b�_���d�b�k�e�h�j�h�^�Z���\���f�e���d�]���f�b�g�� 

�B�k�o�h�^�y���b�a���i�h�e�m�q�_�g�g�u�o���a�g�Z�q�_�g�b�c���p�_�e�_�\�h�]�h���i�h�l�j�_�[�e�_�g�b�y���d�b�k�e�h�j�h�^�Z���h�i�j�_�^�_�e�y�e�b���m�]�h�e��

�g�Z�d�e�h�g�Z���[�_�]�h�\�h�c���^�h�j�h�`�d�b���>���@�����L�j�_�g�b�j�h�\�d�b���g�Z���l�j�_�^�f�b�e�_���i�j�h�\�h�^�b�e�b���\���i�_�j�\�h�c���i�h�e�h�\�b�g�_���^�g�y����

�g�_�� �j�Z�g�_�_�� �q�_�f�� �q�_�j�_�a�� �������� �q�� �i�h�k�e�_�� �_�^�u�� �b�� �g�_�� �j�Z�g�_�_�� �q�_�f�� �q�_�j�_�a�� �q�Z�k�� �i�h�k�e�_�� �i�j�_�^�u�^�m�s�b�o��

�j�_�Z�[�b�e�b�l�Z�p�b�h�g�g�u�o���f�_�j�h�i�j�b�y�l�b�c�����I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���l�j�_�g�b�j�h�\�h�d���k�h�k�l�Z�\�b�e�Z���������^�g�_�c������ 

�F�_�^�b�Z�g�Z�� �i�j�_�[�u�\�Z�g�b�y�� �i�Z�p�b�_�g�l�Z�� �\�� �k�l�Z�p�b�h�g�Z�j�_�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �k�h�k�l�Z�\�b�e�Z�� ������ �k�m�l�h�d����

�I�h�k�e�_���\�u�i�b�k�d�b���b�a���k�l�Z�p�b�h�g�Z�j�Z���\�k�_�o���i�Z�p�b�_�g�l�h�\���h�k�g�h�\�g�h�c���b���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i���i�_�j�_�\�h�^�b�e�b��

�g�Z�� �,�,�� �w�l�Z�i�� �\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�h�]�h�� �e�_�q�_�g�b�y�� �\�� �h�l�^�_�e�_�g�b�_�� �d�Z�j�^�b�h�e�h�]�b�b�� �b�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �w�l�Z�i�Z�� �����±������ �k�m�l�h�d������ �<�� �j�Z�f�d�Z�o�� �^�Z�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �[�h�e�v�g�u�_�� �h�k�g�h�\�g�h�c��

�]�j�m�i�i�u�� �i�j�h�^�h�e�`�Z�e�b�� �l�j�_�g�b�j�h�\�d�b�� �g�Z�� �l�j�_�^�f�b�e�_�� ���f�b�g�b�f�m�f�� ������ �l�j�_�g�b�j�h�\�h�d������ �\�u�i�h�e�g�y�e�b��

�e�_�q�_�[�g�m�x�� �]�b�f�g�Z�k�l�b�d�m�� �k�� �w�e�_�f�_�g�l�Z�f�b�� �^�u�o�Z�l�_�e�v�g�u�o�� �m�i�j�Z�`�g�_�g�b�c�� �^�h�a�b�j�h�\�Z�g�g�m�x�� �o�h�^�v�[�m����

�l�Z�d�`�_���j�_�Z�[�b�e�b�l�Z�p�b�y���\�d�e�x�q�Z�e�Z���f�Z�k�k�Z�`�����a�Z�g�y�l�b�y���k���i�k�b�o�h�e�h�]�h�f�����i�h�k�_�s�_�g�b�_���r�d�h�e�u���a�^�h�j�h�\�v�y����

�<���]�j�m�i�i�_���d�h�g�l�j�h�e�y���\�u�i�h�e�g�y�e�b�k�v���\�u�r�_�h�i�b�k�Z�g�g�u�_���f�Z�g�b�i�m�e�y�p�b�b���a�Z���b�k�d�e�x�q�_�g�b�_�f���l�j�_�g�b�j�h�\�h�d��

�g�Z���l�j�_�^�f�b�e�_�� 

�K�i�m�k�l�y�� ������ �^�g�_�c�� �l�j�_�g�b�j�h�\�h�d�� ���f�_�^�b�Z�g�Z�� ������ �k�m�l�d�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �\�k�_�f�� �i�Z�p�b�_�g�l�Z�f��

�h�k�g�h�\�g�h�c�� �]�j�m�i�i�u�� �b�� �k�i�m�k�l�y�� ������ �k�m�l�h�d�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �\�� �]�j�m�i�i�_�� �d�h�g�l�j�h�e�y�� �i�h�\�l�h�j�g�h��

�i�j�h�\�h�^�b�e�Z�k�v���K�<�W�F�����l�j�Z�g�k�l�h�j�Z�d�Z�e�v�g�Z�y���^�\�m�f�_�j�g�Z�y���W�o�h�D�=���� 

�M���\�k�_�o���i�Z�p�b�_�g�l�h�\�����\�d�e�x�q�_�g�g�u�o���\���b�k�k�e�_�^�h�\�Z�g�b�_�����l�j�_�l�b�c���w�l�Z�i���j�_�Z�[�b�e�b�l�Z�p�b�b���i�j�h�o�h�^�b�e��

�\�� �Z�f�[�m�e�Z�l�h�j�g�u�o�� �m�k�e�h�\�b�y�o���� �d�Z�j�^�b�h�e�h�]�h�f�� �[�u�e�b�� �^�Z�g�u�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�� �^�h�f�Z�r�g�b�f��

�l�j�_�g�b�j�h�\�d�Z�f���� �^�b�_�l�_�� �b�� �h�[�j�Z�a�m�� �`�b�a�g�b���� �?�`�_�f�_�k�y�q�g�h�� �i�Z�p�b�_�g�l�u�� �i�h�k�_�s�Z�e�b�� �r�d�h�e�u�� �a�^�h�j�h�\�v�y����
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�>�����������������@���k�f�����j�����������������]�j�m�i�i�Z���d�h�g�l�j�h�e�y�����k�����������>�����������������@���k�f���^�h�����������>�����������������@���k�f�����j� �������������� 

�<�� �^�\�m�o�� �]�j�m�i�i�Z�o�� �g�Z�[�e�x�^�Z�e�Z�k�v�� �l�Z�d�`�_�� �b�� �j�Z�\�g�h�a�g�Z�q�g�Z�y�� �^�b�g�Z�f�b�d�Z�� �i�h�d�Z�a�Z�l�_�e�_�c����

�o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o�� �k�b�k�l�h�e�b�q�_�k�d�m�x�� �n�m�g�d�p�b�x�� �i�j�Z�\�h�]�h�� �`�_�e�m�^�h�q�d�Z�� �i�h�� �^�Z�g�g�u�f�� �^�\�m�f�_�j�g�h�c��

�W�o�h�D�=���� �K�b�k�l�h�e�b�q�_�k�d�Z�y�� �w�d�k�d�m�j�k�b�y�� �d�h�e�v�p�Z�� �L�D�� ��TAPSE���� �g�Z�� ��-�_�� �k�m�l�d�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �[�u�e�Z��

�k�g�b�`�_�g�Z�� �d�Z�d�� �\�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�_�� �������� �>���������������@�� �k�f���� �l�Z�d�� �b �\�� �]�j�m�i�i�_�� �d�h�g�l�j�h�e�y�� �������� �>���������������@�� �k�f��

(p=0,2), �q�l�h�� �h�[�m�k�e�h�\�e�_�g�h�� �o�Z�j�Z�d�l�_�j�h�f�� �h�[�j�Z�l�g�h�]�h�� �j�_�f�h�^�_�e�b�j�h�\�Z�g�b�y�� �k�_�j�^�p�Z�� �\�� �h�k�h�[�_�g�g�h�k�l�b�� �m��

�i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �i�e�Z�k�l�b�d�b�� �L�D�� �\�\�b�^�m�� �_�]�h�� �h�l�g�h�k�b�l�_�e�v�g�h�c�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�b���� �M�� �^�\�m�o�� �]�j�m�i�i��

�i�Z�p�b�_�g�l�h�\���g�Z�[�e�x�^�Z�e�h�k�v���j�Z�\�g�h�a�g�Z�q�g�h�_���m�\�_�e�b�q�_�g�b�_��TAPSE �d 24-�f���k�m�l�d�Z�f���i�h�k�e�_���h�i�_�j�Z�p�b�b�����\��

�h�k�g�h�\�g�h�c���]�j�m�i�i�_���^�h�������������>�������������������@���k�f����p� ���������������\���]�j�m�i�i�_���d�h�g�l�j�h�e�y���^�h�����������>���������������@����p=0,04) 

�k�f����p� �����������f�_�`�^�m���]�j�m�i�i�Z�f�b������ 

�G�Z���n�h�g�_���������^�g�_�c���l�j�_�g�b�j�h�\�h�d���\���h�k�g�h�\�g�h�c���]�j�m�i�i�_���g�_���h�[�g�Z�j�m�`�_�g�h���k�g�b�`�_�g�b�y���n�j�Z�d�p�b�b��

�\�u�[�j�h�k�Z���e�_�\�h�]�h���`�_�e�m�^�h�q�d�Z�����g�Z����-�_���k�m�l�d�b���n�j�Z�d�p�b�y���\�u�[�j�h�k�Z���e�_�\�h�]�h���`�_�e�m�^�h�q�d�Z���k�h�k�l�Z�\�b�e�Z������������

�>������������ ���������@�� ������ �q�_�j�_�a�� ������ �^�g�_�c�� �l�j�_�g�b�j�h�\�h�d�� ���������� �>������������ ���������@������ ��p� �������������� �g�_�� �g�Z�[�e�x�^�Z�e�h�k�v��

�i�h�\�u�r�_�g�b�y���^�Z�\�e�_�g�b�y���\���f�Z�e�h�f���d�j�m�]�_���d�j�h�\�h�h�[�j�Z�s�_�g�b�y�����m�j�h�\�_�g�v���k�b�k�l�h�e�b�q�_�k�d�h�]�h���^�Z�\�e�_�g�b�y���\��

�e�_�]�h�q�g�h�c���Z�j�l�_�j�b�b���g�Z�������k�m�l�d�b �k�h�k�l�Z�\�b�e�������������>���������������������@���f�f���j�l���k�l�������q�_�j�_�a���������^�g�_�c���l�j�_�g�b�j�h�\�h�d��

�����������>���������������������@���f�f���j�l���k�l������p=0,23).  

�I�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_�� �^�_�f�h�g�k�l�j�b�j�m�x�l���� �q�l�h�� �j�Z�g�g�_�_�� �g�Z�q�Z�e�h�� �Z�w�j�h�[�g�u�o�� �l�j�_�g�b�j�h�\�h�d�� �g�_��

�h�l�j�Z�`�Z�_�l�k�y�� �g�_�]�Z�l�b�\�g�h�� �g�Z�� �i�Z�j�Z�f�_�l�j�Z�o�� �\�g�m�l�j�b�k�_�j�^�_�q�g�h�c�� �]�_�f�h�^�b�g�Z�f�b�d�b�� �b�� �h�k�h�[�_�g�g�h�k�l�y�o��

�h�[�j�Z�l�g�h�]�h���j�_�f�h�^�_�e�b�j�h�\�Z�g�b�y���k�_�j�^�p�Z�� 

�I�j�b�� �h�p�_�g�d�_�� �^�b�g�Z�f�b�d�b�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �k�l�Z�l�m�k�Z�� �g�Z�� �n�h�g�_�� ����-�^�g�_�\�g�h�]�h�� �d�m�j�k�Z��

�l�j�_�g�b�j�h�\�h�d�� �i�h�� �^�Z�g�g�u�f�� �K�<�W�F�� �\�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�_�� �h�l�f�_�q�_�g�h�� �a�g�Z�q�b�f�h�_�� �m�\�_�e�b�q�_�g�b�_�� �L�N�G��

(p� �����������������m�\�_�e�b�q�_�g�b�_��Vo2peak (p� �����������������<���d�h�g�l�j�h�e�v�g�h�c���]�j�m�i�i�_���g�Z�[�e�x�^�Z�e�Z�k�v���l�_�g�^�_�g�p�b�y���d��



 

�m�e�m�q�r�_�g�b�x�� �\�u�r�_�m�d�Z�a�Z�g�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �K�<�W�F���� �h�^�g�Z�d�h�� �[�_�a�� �a�g�Z�q�b�f�h�c�� �^�b�g�Z�f�b�d�b��

(p=0,09/p� �������������� �I�j�b�� �w�l�h�f�� �d�� ������ �k�m�l�d�Z�f�� �\�_�e�b�q�b�g�Z��Vo2 peak �b�� �m�j�h�\�_�g�v�� �L�N�G�� �m�� �i�Z�p�b�_�g�l�h�\��

�h�k�g�h�\�g�h�c�� �]�j�m�i�i�u�� �[�u�e�b�� �a�g�Z�q�b�f�h�� �\�u�r�_�� �b�� �^�b�g�Z�f�b�d�Z�� �^�Z�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �[�u�e�Z�� �[�h�e�_�_��

�\�u�j�Z�`�_�g�Z�����q�_�f���\���]�j�m�i�i�_���d�h�g�l�j�h�e�y�����L�Z�[�e�b�p�Z����5�����J�b�k�m�g�h�d����6). 

 

�L�Z�[�e�b�p�Z�� ��5. �I�Z�j�Z�f�_�l�j�u�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �k�l�Z�l�m�k�Z�� �b�� �]�_�f�h�^�b�g�Z�f�b�d�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_��

�o�b�j�m�j�]�b�q�_�k�d�h�c���d�h�j�j�_�d�p�b�b���I�I�K���g�Z����-�k�m�l�d�b���i�h�k�e�_���h�i�_�j�Z�p�b�b�� 

�I�j�b�f�_�q�Z�g�b�_����Vo2peak -�i�b�d�h�\�h�_�� �i�h�l�j�_�[�e�_�g�b�_�� �d�b�k�e�h�j�h�^�Z���� �D�>�J�� �E�@�� �± �d�h�g�_�q�g�h-

�^�b�Z�k�l�h�e�b�q�_�k�d�b�c�� �j�Z�a�f�_�j�� �e�_�\�h�]�h�� �`�_�e�m�^�h�q�d�Z���� �L�N�G�� �± �l�h�e�_�j�Z�g�l�g�h�k�l�v�� �d�� �n�b�a�b�q�_�k�d�h�c�� �g�Z�]�j�m�a�d�_����

�N�<�� �E�@- �n�j�Z�d�p�b�y�� �\�u�[�j�h�k�Z�� �e�_�\�h�]�h�� �`�_�e�m�^�h�q�d�Z���� �N�D�� �± �n�m�g�d�p�b�h�g�Z�e�v�g�u�c�� �d�e�Z�k�k���� �k�b�k�l���� �>�E�:�� �± 

�k�b�k�l�h�e�b�q�_�k�d�h�_�� �^�Z�\�e�_�g�b�_�� �\�� �e�_�]�h�q�g�h�c�� �Z�j�l�_�j�b�b���� �O�K�G�� �± �o�j�h�g�b�q�_�k�d�Z�y�� �k�_�j�^�_�q�g�Z�y��

�g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�� 

 

�I�Z�j�Z�f�_�l�j �H�k�g�h�\�g�Z�y���]�j�m�i�i�Z 
 (n=33) 

�=�j�m�i�i�Z���d�h�g�l�j�h�e�y��
(n=47) 

p 

�<�h�a�j�Z�k�l���g�Z���f�h�f�_�g�l���h�i�_�j�Z�p�b�b�����e�_�l 60,7 [47,5; 69,0] 61,3 [49,0; 67,6] 0,2 
�I�h�e�������f�m�`�q�b�g�u����n,%) 18 (54,5%) 29 (61,7%) 0,24 
�B�g�^�_�d�k���f�Z�k�k�u���l�_�e�Z���g�Z�� 

7-�_���k�m�l�d�b���i�h�k�e�_���h�i�_�j�Z�p�b�b�����d�]���f2  
26,9 [24,7; 30,5] 27,2 [24,3; 31,6] 0,15 

�G�Z�������k�m�l�d�b���i�h�k�e�_���h�i�_�j�Z�p�b�b��������
�N�D���O�K�G����n (%):             I 

                            II  
                           III  

                                        IV  

 
0 (0%) 

21 (63,64%) 
12 (36,36%) 

0 (0%) 

 
0 (0%) 

29 (61,7%) 
18 (38,3%) 

0 (0%) 

 
     
    0,26 

0,34 

�J�b�l�f���n�b�[�j�b�e�e�y�p�b�y���l�j�_�i�_�l�Z�g�b�_��
�i�j�_�^�k�_�j�^�b�c���g�Z�������k�m�l�d�b�� 
�i�h�k�e�_���h�i�_�j�Z�p�b�b������n, %) 

 
17 (51,5%) 

 
23 (48,9%) 

 
0,3 

VO2 peak �g�Z����-�_���k�m�l�d�b�����f�e���d�]���f�b�g 11,7 [8,8; 12,5] 11,5 [10,0; 12,2] 0,1 
�L�N�G�����<�l�����g�Z����-�_���k�m�l�d�b 50,0 [50,0; 50,0] 50,0 [50,0; 75,0] 0,2 
�N�<���E�@���g�Z�������k�m�l�d�b����% 58,6 [48,4; 63,2] 56,9 [46,2; 62,8] 0,27 
�D�>�J���E�@������-�_���k�m�l�d�b�����k�f ���������>�����������������@���k�f 5,7 [5,0; 6,1] 0,1 

�K�b�k�l���>�E�:���g�Z�������k�m�l�d�b�����f�f���j�l���k�l�� 34,7 [31,5; 36,5] 32,3 [29,7; 35,8] 0,36 



 

 

�J�b�k�m�g�h�d�� ��6. �>�b�g�Z�f�b�d�Z�� �i�Z�j�Z�f�_�l�j�h�\�� �K�<�W�F�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �\�d�e�x�q�_�g�b�y�� �\�� �i�j�h�]�j�Z�f�f�m��

�j�_�Z�[�b�e�b�l�Z�p�b�b�� �Z�w�j�h�[�g�u�o�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�j�h�\�h�d�� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f�� �i�_�j�b�h�^�_��

�i�Z�p�b�_�g�l�h�\�� �k�� �I�I�K ���h�k�g�h�\�g�Z�y�� �]�j�m�i�i�Z���� �b�e�b�� �i�j�b�f�_�g�_�g�b�y�� �k�l�Z�g�^�Z�j�l�g�u�o�� �f�_�l�h�^�h�\��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���d�Z�j�^�b�h�j�_�Z�[�b�e�b�l�Z�p�b�b�����]�j�m�i�i�Z���d�h�g�l�j�h�e�y���� 

�
�I�j�b�f�_�q�Z�g�b�_�����L�N�G���± �l�h�e�_�j�Z�g�l�g�h�k�l�v���d���n�b�a�b�q�_�k�d�h�c���g�Z�]�j�m�a�d�_����Vo2peak- �i�b�d�h�\�h�_���i�h�l�j�_�[�e�_�g�b�_��

�d�b�k�e�h�j�h�^�Z�����m�d�Z�a�Z�g�g�u�_��p �h�l�j�Z�`�Z�x�l���j�Z�a�e�b�q�b�y���\���L�N�G���b��Vo2peak �f�_�`�^�m���]�j�m�i�i�Z�f�b���g�Z������-�k�m�l�d�b��

�b���g�Z���������k�m�l�d�b�� 

 

�I�j�h�\�_�^�_�g�b�_�� �j�Z�g�g�b�o�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�j�h�\�h�d�� �h�l�j�Z�a�b�e�h�k�v�� �b�� �g�Z�� �a�g�Z�q�b�f�h�f��

�m�e�m�q�r�_�g�b�b�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �i�Z�p�b�_�g�l�h�\�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�u�� �i�j�b�� �j�Z�\�g�h�a�g�Z�q�g�h�f�� �m�j�h�\�g�_��

�n�b�a�b�q�_�k�d�h�]�h�� �b�� �i�k�b�o�b�q�_�k�d�h�]�h�� �d�h�f�i�h�g�_�g�l�Z�� �a�^�h�j�h�\�v�y�� �g�Z�� ��-�_�� �k�m�l�d�b�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �\�� �^�\�m�o��

�]�j�m�i�i�Z�o���� �L�Z�d���� �m�j�h�\�_�g�v���n�b�a�b�q�_�k�d�h�]�h���d�h�f�i�h�g�_�g�l�Z���a�^�h�j�h�\�v�y���\�� �h�k�g�h�\�g�h�c���]�j�m�i�i�_�� �m�e�m�q�r�b�e�k�y���k��

�f�_�^�b�Z�g�u�� ���������� �>������������ ���������@�� �^�h�� ���������� �>������������ ���������@�� �g�Z�� �n�h�g�_�� ����-�b�� �^�g�_�c�� �l�j�_�g�b�j�h�\�h�d�� �g�Z�� �l�j�_�^�f�b�e�_��

(p� ���������������d�h�f�i�h�g�_�g�l���i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h���a�^�h�j�h�\�v�y���m�e�m�q�r�b�e�k�y���k�������������>���������������������@���^�h�������������>������������

88,1] (p� �������������� �>�b�g�Z�f�b�d�Z�� �d�Z�q�_�k�l�\�Z�� �`�b�a�g�b�� �\�� �]�j�m�i�i�_�� �d�h�g�l�j�h�e�y�� �[�u�e�Z�� �g�_�a�g�Z�q�b�f�h�c�� ��p=0,1; 

p� ���������������J�b�k�m�g�h�d��17). 
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�L�N�G�������k�m�l�d�b�����<�l �L�N�G���������k�m�l�d�b�����<�lVo2peak 7 �k�m�l�d�b�����f�e���d�]���f�b�gVo2 peak 24 �k�m�l�d�b����
�f�e���d�]���f�b�g

�H�k�g�h�\�g�Z�y���]�j�m�i�i�Z�=�j�m�i�i�Z���d�h�g�l�j�h�e�y

13,4
[12,0; 14,5]p=0,1*

p=0,3*

p=0,03*

p=0,04*



 

 

�I�j�b�f�_�q�Z�g�b�_���
���a�g�Z�q�b�f�u�_���j�Z�a�e�b�q�b�y���\���h�k�g�h�\�g�h�c���]�j�m�i�i�_���\���^�b�g�Z�f�b�d�_���n�b�a�b�q�_�k�d�h�]�h��

(p� �������������b���i�k�b�o�b�q�_�k�d�h�]�h���d�h�f�i�h�g�_�g�l�Z���a�^�h�j�h�\�v�y����p=0,03) . 

�J�b�k�m�g�h�d��17. �>�b�g�Z�f�b�d�Z���d�Z�q�_�k�l�\�Z���`�b�a�g�b���k�h�]�e�Z�k�g�h���h�i�j�h�k�g�b�d�m��SF-�������\���a�Z�\�b�k�b�f�h�k�l�b���h�l��

�\�d�e�x�q�_�g�b�y���\���i�j�h�]�j�Z�f�f�m���j�_�Z�[�b�e�b�l�Z�p�b�b���Z�w�j�h�[�g�u�o���n�b�a�b�q�_�k�d�b�o���l�j�_�g�b�j�h�\�h�d���\���j�Z�g�g�_�f��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f���i�_�j�b�h�^�_���i�Z�p�b�_�g�l�h�\���k���I�I�K ���h�k�g�h�\�g�Z�y���]�j�m�i�i�Z�����b�e�b���i�j�b�f�_�g�_�g�b�y��

�k�l�Z�g�^�Z�j�l�g�u�o���f�_�l�h�^�h�\���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���d�Z�j�^�b�h�j�_�Z�[�b�e�b�l�Z�p�b�b�����]�j�m�i�i�Z���d�h�g�l�j�h�e�y������ 

 

�G�Z�� �n�h�g�_�� ������ �^�g�_�c�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�j�h�\�h�d�� �\�� �h�k�g�h�\�g�h�c�� �]�j�m�i�i�_�� �h�l�f�_�q�Z�e�h�k�v�� �a�g�Z�q�b�f�h�_��

�m�\�_�e�b�q�_�g�b�_���d�h�e�b�q�_�k�l�\�Z���e�b�p���k���h�l�k�m�l�k�l�\�b�_�f���l�j�_�\�h�]�b���b���^�_�i�j�_�k�k�b�b���k���������^�h����������������p� ���������������\��

�l�h�f���q�b�k�e�_���a�Z���k�q�_�l���[�e�b�a�d�h�]�h���d���a�g�Z�q�b�f�h�f�m���m�f�_�g�v�r�_�g�b�y���d�e�b�g�b�q�_�k�d�b���\�u�j�Z�`�_�g�g�h�c���^�_�i�j�_�k�k�b�b�����k��

�������������^�h������������������p� �������������k�h�]�e�Z�k�g�h���r�d�Z�e�_��HADS ���J�b�k�m�g�h�d��18).  

�<���k�\�h�x���h�q�_�j�_�^�v�����m���i�Z�p�b�_�g�l�h�\���]�j�m�i�i�u���d�h�g�l�j�h�e�y�����i�j�h�o�h�^�y�s�b�o���k�l�Z�g�^�Z�j�l�g�m�x���i�j�h�]�j�Z�f�f�m��

�i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c���d�Z�j�^�b�h�j�_�Z�[�b�e�b�l�Z�p�b�b�����d���������k�m�l�d�Z�f���g�Z�[�e�x�^�_�g�b�y���i�j�b���h�p�_�g�d�_���j�_�a�m�e�v�l�Z�l�h�\��

�r�d�Z�e�u��HADS �g�_�� �[�u�e�h�� �\�u�y�\�e�_�g�h�� �a�g�Z�q�b�f�h�]�h�� �m�f�_�g�v�r�_�g�b�y�� �m�j�h�\�g�y�� �l�j�_�\�h�]�b�� �b�� �^�_�i�j�_�k�k�b�b����

�^�b�g�Z�f�b�d�Z�� �d�h�e�b�q�_�k�l�\�Z�� �e�b�p�� �[�_�a�� �l�j�_�\�h�]�b���^�_�i�j�_�k�k�b�b�� ������ �k�m�l�d�b��- n� ���� ������������������ ������ �k�m�l�d�b��n=10 

(21,3%) p� ���������������^�b�g�Z�f�b�d�Z���d�h�e�b�q�_�k�l�\�Z���i�Z�p�b�_�g�l�h�\���k���k�m�[�d�e�b�g�b�q�_�k�d�h�c���l�j�_�\�h�]�h�c���������k�m�l�d�b- n=22 

������������������ ������ �k�m�l�d�b��- n=26 (55,3%) p� ������������ �b�� �k�m�[�d�e�b�g�b�q�_�k�d�h�c�� �^�_�i�j�_�k�k�b�_�c�� ���� ���� �k�m�l�d�b��- n= 

���������������������� ������ �k�m�l�d�b��- n= 23(48,93%), p� ������������ �d�e�b�g�b�q�_�k�d�b�� �\�u�j�Z�`�_�g�g�h�c�� �l�j�_�\�h�]�h�c�� ������ �k�m�l�d�b��- 

n� ������ ������������������ ������ �k�m�l�d�b��- n=12 (25,5%) p� ������������ �b�� �d�e�b�g�b�q�_�k�d�b�� �\�u�j�Z�`�_�g�g�h�c�� �^�_�i�j�_�k�k�b�_�c��(7 

�k�m�l�d�b��- n� ���������������������������k�m�l�d�b��- n=13 (27,7%) p=0,16).  
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�I�k�b�o�h�e�h�]�b�q�_�k�d�b�c��
�d�h�f�i�h�g�_�g�l���a�^�h�j�h�\�v�y������

�^�g�_�c

�I�k�b�o�h�e�h�]�b�q�_�k�d�b�c��
�d�h�f�i�h�g�_�g�l���������k�m�l�d�b

�H�k�g�h�\�g�Z�y���]�j�m�i�i�Z �=�j�m�i�i�Z���d�h�g�l�j�h�e�y



 

�J�b�k�m�g�h�d��18. �>�b�g�Z�f�b�d�Z���m�j�h�\�g�y���l�j�_�\�h�]�b���b���^�_�i�j�_�k�k�b�b���m���i�Z�p�b�_�g�l�h�\���h�k�g�h�\�g�h�c���]�j�m�i�i�u���q�_�j�_�a��������

�^�g�_�c�� �Z�w�j�h�[�g�u�o�� �l�j�_�g�b�j�h�\�h�d�� �g�Z�� �l�j�_�^�f�b�e�_���� �b�g�b�p�b�b�j�h�\�Z�g�g�u�o�� �\�� �j�Z�g�g�_�f�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�f��

�i�_�j�b�h�^�_�� 

 

�<�i�_�j�\�u�_�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �i�j�h�\�_�^�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �h�i�j�_�^�_�e�_�g�u�� �f�b�g�b�f�Z�e�v�g�h-�\�h�a�f�h�`�g�u�_��

�k�j�h�d�b�� �g�Z�q�Z�e�Z�� �j�Z�g�g�b�o�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�j�h�\�h�d�� �b�� �b�o�� �o�Z�j�Z�d�l�_�j�� �\�� �j�Z�f�d�Z�o�� �i�j�h�]�j�Z�f�f�u�� �j�Z�g�g�_�c��

�j�_�Z�[�b�e�b�l�Z�p�b�b�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �d�h�j�j�_�d�p�b�b�� �I�I�K���� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�Z�� �[�_�a�h�i�Z�k�g�h�k�l�v�� �b��

�w�n�n�_�d�l�b�\�g�h�k�l�v�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �i�Z�p�b�_�g�l�h�\�� �k�� �I�I�K�� �k��

�g�_�h�k�e�h�`�g�_�g�g�u�f���i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�u�f���i�_�j�b�h�^�h�f���� 

 

�H�[�k�m�`�^�_�g�b�_. �;�_�a�h�i�Z�k�g�h�k�l�v�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�j�h�\�h�d���� �g�Z�q�Z�l�u�o�� �\�� �l�_�q�_�g�b�_�� �i�_�j�\�h�]�h��

�f�_�k�y�p�Z�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�b���� �Z�� �l�Z�d�`�_�� �b�o�� �i�h�e�h�`�b�l�_�e�v�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �n�m�g�d�p�b�h�g�Z�e�v�g�u�c���k�l�Z�l�m�k��

�i�Z�p�b�_�g�l�h�\�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�u�� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �h�^�g�h�p�_�g�l�j�h�\�u�o�� �g�Z�[�e�x�^�Z�l�_�e�v�g�u�o�� �b��

�j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�o���d�e�b�g�b�q�_�k�d�b�o���b�k�k�e�_�^�h�\�Z�g�b�c���>133, 145-152�@���g�Z���i�j�b�f�_�j�_���i�Z�p�b�_�g�l�h�\���i�h�k�e�_��

�o�b�j�m�j�]�b�q�_�k�d�h�c�� �d�h�j�j�_�d�p�b�b�� �Z�h�j�l�Z�e�v�g�u�o�� �>147�@�� �b�� �f�b�l�j�Z�e�v�g�u�o�� �i�h�j�h�d�h�\�� �k�_�j�^�p�Z�� �>149, 152�@���� �<��

�i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �i�m�[�e�b�d�Z�p�b�y�o�� �g�_�l�� �_�^�b�g�h�h�[�j�Z�a�b�y�� �k�j�h�d�h�\�� �g�Z�q�Z�e�Z�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �k��

�n�b�a�b�q�_�k�d�b�f�b�� �l�j�_�g�b�j�h�\�d�Z�f�b�� �b�� �b�o�� �b�g�l�_�g�k�b�\�g�h�k�l�b���� �o�Z�j�Z�d�l�_�j�Z�� �n�b�a�b�q�_�k�d�b�o�� �m�i�j�Z�`�g�_�g�b�c���� �Z��

�l�Z�d�`�_���_�^�b�g�h�h�[�j�Z�a�b�y���d�h�]�h�j�l�u���i�Z�p�b�_�g�l�h�\�����i�_�j�_�g�_�k�r�b�o���o�b�j�m�j�]�b�q�_�k�d�m�x���d�h�j�j�_�d�p�b�x���I�I�K���� 

�I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �h�l�_�q�_�k�l�\�_�g�g�h�]�h�� �h�^�g�h�p�_�g�l�j�h�\�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g��

�w�n�n�_�d�l���b���[�_�a�h�i�Z�k�g�h�k�l�v���l�j�_�g�b�j�h�\�h�d���j�Z�a�e�b�q�g�h�c���b�g�l�_�g�k�b�\�g�h�k�l�b���\���j�Z�g�g�_�f���i�_�j�b�h�^�_���m���i�Z�p�b�_�g�l�h�\��

�i�h�k�e�_�� �h�i�_�j�Z�p�b�b�� �g�Z�� �h�l�d�j�u�l�h�f�� �k�_�j�^�p�_���� �W�n�n�_�d�l�� �^�Z�g�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �j�Z�g�g�_�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

�h�l�j�Z�a�b�e�k�y���\���m�f�_�g�v�r�_�g�b�b���b�g�^�_�d�k�Z���f�Z�k�k�u���l�_�e�Z�����D�>�J���E�@�����m�e�m�q�r�_�g�b�b���n�j�Z�d�p�b�b���\�u�[�j�h�k�Z���E�@���b��

�n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �k�l�Z�l�m�k�Z�� �l�j�_�g�b�j�m�x�s�_�c�k�y�� �]�j�m�i�i�u�� �i�Z�p�b�_�g�l�h�\�� �>150, 151�@���� �;�h�e�_�_�� �l�h�]�h���� �g�Z��

�h�k�g�h�\�Z�g�b�b���i�h�e�m�q�_�g�g�u�o���j�_�a�m�e�v�l�Z�l�h�\���b�k�k�e�_�^�h�\�Z�g�b�y���[�u�e�b�� �j�Z�a�j�Z�[�h�l�Z�g�u���i�j�h�l�h�d�h�e�u���i�_�j�_�o�h�^�Z��

�H�l�k�m�l�k�l�\�b�_��
�l�j�_�\�h�]�b���^�_�i�j�_�k�k�b�b

�K�m�[�d�e�b�g�b�q�_�k�d�Z�y��
�l�j�_�\�h�]�Z

�K�m�[�d�e�b�g�b�q�_�k�d�Z�y��
�^�_�i�j�_�k�k�b�y

�D�e�b�g�b�q�_�k�d�b��
�\�u�j�Z�`�_�g�g�Z�y��

�l�j�_�\�h�]�Z

�D�e�b�g�b�q�_�k�d�b��
�\�u�j�Z�`�_�g�g�Z�y��
�^�_�i�j�_�k�k�b�y

3 (9%)

20 (60,6%)

16 (48,5%)
14(42,4%)

10(30,3%)

9 (27,3%)

18 (54,5%)
16  (48,5%)

9 (27,3%)

5 (15,2%)

7-�_���k�m�l�d�b �Q�_�j�_�a���������^�g�_�c���l�j�_�g�b�j�h�\�h�d���g�Z���l�j�_�^�f�b�e�_

p=0,2

p=0,1

p=0,07

p=0,04



 

�h�l�� �Z�w�j�h�[�g�u�o�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�j�h�\�h�d�� �m�f�_�j�_�g�g�h�c�� �b�g�l�_�g�k�b�\�g�h�k�l�b�� �d�� �b�g�l�_�j�\�Z�e�v�g�u�f��

�l�j�_�g�b�j�h�\�d�Z�f�� �\�u�k�h�d�h�c�� �b�g�l�_�g�k�b�\�g�h�k�l�b�� �k�j�_�^�b�� �\�a�j�h�k�e�u�o�� �i�Z�p�b�_�g�l�h�\�� �i�h�k�e�_�� �h�i�_�j�Z�p�b�c�� �g�Z��

�h�l�d�j�u�l�h�f�� �k�_�j�^�p�_���� �H�^�g�Z�d�h�� �\�� �^�Z�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �[�u�e�Z�� �\�d�e�x�q�_�g�Z�� �h�[�t�_�^�b�g�_�g�g�Z�y�� �d�h�]�h�j�l�Z��

�i�Z�p�b�_�g�l�h�\�� �k�� �j�Z�a�e�b�q�g�h�c�� �d�Z�j�^�b�h�e�h�]�b�q�_�k�d�h�c�� �i�Z�l�h�e�h�]�b�_�c���� �i�h�k�e�_�� �D�R���� �i�h�k�e�_�� �i�j�h�l�_�a�b�j�h�\�Z�g�b�y��

�F�D���� �i�j�h�l�_�a�b�j�h�\�Z�g�b�y�� �:�D���� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �L�D���� �l�Z�d�`�_�� �b�� �i�Z�p�b�_�g�l�u�� �i�h�k�e�_�� �k�h�q�_�l�Z�g�g�h�]�h��

�d�Z�j�^�b�h�o�b�j�m�j�]�b�q�_�k�d�h�]�h�� �\�f�_�r�Z�l�_�e�v�k�l�\�Z���� �I�j�b�� �w�l�h�f�� �b�g�b�p�b�Z�p�b�y�� �n�b�a�b�q�_�k�d�b�o�� �l�j�_�g�b�j�h�\�h�d�� �m��

�^�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\�� �i�j�b�o�h�^�b�e�Z�k�v�� �i�h�k�e�_�� ����-�o�� �k�m�l�h�d�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�]�h�� �i�_�j�b�h�^�Z���� �l�h�� �_�k�l�v��

�g�Z�q�b�g�Z�y�� �m�`�_�� �k�h�� �\�l�h�j�h�]�h�� �i�_�j�b�h�^�Z�� �k�l�Z�p�b�h�g�Z�j�g�h�]�h�� �w�l�Z�i�Z�� �i�h�k�e�_�h�i�_�j�Z�p�b�h�g�g�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b��

[150, 151].  

�H�^�g�b�f�� �b�a�� �i�_�j�\�u�o�� �j�Z�g�^�h�f�b�a�b�j�h�\�Z�g�g�u�o�� �d�e�b�g�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �i�h�k�\�y�s�_�g�g�u�o��

�b�a�m�q�_�g�b�x�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�� �[�_�a�h�i�Z�k�g�h�k�l�b�� �i�j�h�]�j�Z�f�f�u�� �d�h�f�i�e�_�d�k�g�h�c�� �j�_�Z�[�b�e�b�l�Z�p�b�b�� �k��

�i�j�b�f�_�g�_�g�b�_�f���Z�w�j�h�[�g�u�o �n�b�a�b�q�_�k�d�b�o���l�j�_�g�b�j�h�\�h�d���m�`�_���q�_�j�_�a���f�_�k�y�p���i�h�k�e�_���d�h�j�j�_�d�p�b�b���I�I�K���\��
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