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DEFEGEHIJK�LMJNEOMH�PIQNRMH�SONTIUKNJV��WVNT��SXUMNOI 
YZ[�LMJNEOMH�\KVR]EJUM^GM�_IOJU^G��̀ IFKJFIIKJ��LIJ]IUHMOQK

\IUNOMJMH�HEKK�NK�M�KNFONaRMOJ�6KVR]EHEFNRMHHV�JUM^GMJNR�Ib6IUNIORI�MKKERNMJIQ�cNJ]�MO�NORUIMKIQ�UNKX�Ed�6UEHEOFIQ�FUNId�QNKEUQIU��6EKJ%JUM^GMJNR�KJUIKK�
QNKEUQIU��MOQ�KEGMJNR�QNKJUIKK'�e]I�UEHI�Ed�dMUIcIHH�MOQ�f^UNMH�Ib6IUNIORI�NO�J]I�6UERIKK�Ed�6KVR]EHEFNRMH�MQM6JMJNEO�UIGMNOK�NOK^gRNIOJHV�KJ^QNIQ'�hO�
J]I�REOJIbJ�Ed�dEURIQ�QNK6HMRIGIOJ�NO�SXUMNOI��MRRIKK�JE�M�REG6HIJI�dMUIcIHH�MOQ�UIF^HMU�TNKNJK�JE�J]I�f^UNMH�KNJI�GMV�fI�HNGNJIQ��6EJIOJNMHHV�MiIRJNOF�
J]I�NOJIFUMJNEO�Ed�HEKK'
Aim�/�JE�QIJIUGNOI�J]I�UIHMJNEOK]N6�fIJcIIO�REG6EOIOJK�Ed�dMUIcIHH�MOQ�f^UNMH�Ib6IUNIORI�MOQ�NOQNRMJEUK�Ed�6KVR]EHEFNRMH�MQM6JMJNEO�NO�cEGIO�
dEHHEcNOF�6IUNOMJMH�HEKK'
Materials and methods. Y�RUEKK%KIRJNEOMH�EOHNOI�KJ^QV�cMK�REOQ^RJIQ�NOTEHTNOF�23�cEGIO�c]E�]MQ�Ib6IUNIORIQ�6IUNOMJMH�HEKK'�jUNId�NOJIOKNJV��
6EKJ%JUM^GMJNR�KVG6JEGK��MObNIJV%QI6UIKKNTI�QNKJUIKK��KEGMJNR�KVG6JEGK��MTENQMORI��OIFMJNTI�REFONJNEOK��UIHMJNEOK]N6�KMJNKdMRJNEO��MOQ�RE6NOF�Id%
aRMRV�cIUI�MKKIKKIQ�̂ KNOF�TMHNQMJIQ�6KVR]EGIJUNR�NOKJU^GIOJK'�LEO%6MUMGIJUNR�FUE^6�REG6MUNKEO�GIJ]EQK�MOQ�REUUIHMJNEO�MOMHVKNK�cIUI�M66HNIQ'�
e]I�HITIH�Ed�KJMJNKJNRMH�KNFONaRMORI�cMK�KIJ�MJ�678'89'
Results. e]I�MfNHNJV�JE�6IUdEUG�M�f^UNMH�UNJ^MH�JE�J]I�QIKNUIQ�IbJIOJ�cMK�MKKERNMJIQ�cNJ]�]NF]IU�UIHMJNEOK]N6�KMJNKdMRJNEO� 6;8'88<$�MOQ�FUIMJIU�RE6NOF�Id%
aRMRV� 6;8'8=>$'�e]I�6UIKIORI�Ed�M�f^UNMH�KNJI�cMK�MKKERNMJIQ�cNJ]�]NF]IU�RE6NOF�IgRMRV� 6;8'8<<$��c]NHI�EOHV�M�JUIOQ�JEcMUQ�]NF]IU�UIHMJNEOK]N6�KMJNKdMR%
JNEO�cMK�EfKIUTIQ� 6;8'82<$'�DMUUNIUK�JE�TNKNJNOF�J]I�f^UNMH�KNJI�cIUI�MKKERNMJIQ�cNJ]�]NF]IU�6EKJ%JUM^GMJNR�KJUIKK�KVG6JEGK� 6;8'88@$�MOQ�HEcIU�UIHMJNEO%
K]N6�KMJNKdMRJNEO� 6;8'88=$'�\]VKNRMH�REOJMRJ�cNJ]�J]I�NOdMOJ0K�fEQV�QNQ�OEJ�QIGEOKJUMJI�KJMJNKJNRMHHV�KNFONaRMOJ�UIHMJNEOK]N6K�cNJ]�GIOJMH�]IMHJ]�E^JREGIK'
Conclusions.�Y�GEUI�REG6HIJI�dMUIcIHH�MOQ�f^UNMH�Ib6IUNIORI�dEHHEcNOF�6IUNOMJMH�HEKK�NK�MKKERNMJIQ�cNJ]�fIJJIU�MQM6JNTI�E^JREGIK��6MUJNR^HMUHV�
FUIMJIU�RE6NOF�IgRMRV'�Y�JUIOQ�JEcMUQ�]NF]IU�UIHMJNEOK]N6�KMJNKdMRJNEO�cMK�MHKE�EfKIUTIQ'�hO�REOJUMKJ��fMUUNIUK�JE�TNKNJNOF�J]I�f^UNMH�KNJI�MUI�MKKERNMJIQ�
cNJ]�GEUI�6UEOE^ORIQ�6EKJ%JUM^GMJNR�KJUIKK�KVG6JEGK�MOQ�HEcIU�NOJIU6IUKEOMH�UIHMJNEOK]N6�KMJNKdMRJNEO'
LE�REOkNRJ�Ed�NOJIUIKJK�cMK�QIRHMUIQ�fV�J]I�M^J]EUK'
Keywords:�6IUNOMJMH�HEKK��FUNId��dMUIcIHH�MOQ�f^UNMH�Ib6IUNIORI��6KVR]EHEFNRMH�MQM6JMJNEO��6EKJ%JUM^GMJNR�KJUIKK��RE6NOF�IgRMRV��dEURIQ�QNK6HMRIGIOJ'
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