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6FGHI#JKGHLMFNL�OGPMIHGQ�RSTMUGQ�VHMFSKNMPW��VLKGMHS

9GQMFG�MN�G�NSHNMPMFS�XSTMYX�PZGP�KS[SUPN�UZGH\SN�MH�SQSXSHPGQ�UIX]INMPMIH�GHT�UGH�̂ S�YNST�_IK�PZS�SGKQW�TMG\HINMN�I_�]GPZIQI\MUGQ�]KIUSNNSN 
Aim!"�PI�MHFSNPM\GPS�PZS�S`SUP�I_�NXILMH\�IH�PZS�XGUKI#�GHT�XMUKISQSXSHP�UIX]INMPMIH�I_�IKGQ�[YMT�MH�GTIQSNUSHP�aIXSH��GHT�PI�MTSHPM_W�]IPSHPMGQ�
^MIXGKLSKN�I_�GTFSKNS�S`SUPN�IH�PZS�̂ ITW�_IK�PZS�SGKQW�TMG\HINMN�I_�]GPZIQI\MUGQ�UZGH\SN 
Materials and methods.�bZS�XGUKI#�GHT�XMUKISQSXSHPGQ�UIX]INMPMIH�I_�NGQMFG�*UGQUMYX��MKIH��UI]]SK��cMHU�GHT�XGH\GHSNS��XSGNYKST�YNMH\�GPIXMU�
G^NIK]PMIH�N]SUPKI]ZIPIXSPKW,�aGN�NPYTMST�MH�-.!WIYH\�aIXSH�G\ST�/0!PI�.1!WSGKN��aZI�aSKS�TMFMTST�MHPI�\KIY]N2�dKIY]�6�UIX]KMNST�/5!UM\GKSPPS�
NXILSKN'�dKIY]�66�UIX]KMNST�/1!YNSKN�I_�SQSUPKIHMU�UM\GKSPPSN�*FG]SN,'�dKIY]�666�UIX]KMNST�/5!YNSKN�I_�PI^GUUI�ZSGPMH\�TSFMUSN�*6789,'�GHT�dKIY]�6:�
UIX]KMNST�.5!HIH#NXILSKN 
Results.�6P�aGN�_IYHT�PZGP�MH�aIXSH�MH�dKIY]�6��PZS�QSFSQ�I_�UI]]SK�MH�IKGQ�[YMT�MHUKSGNST�PaI_IQT��aZSKSGN�MH�dKIY]N�66�GHT�666�MP�MHUKSGNST�̂ W�G�_GUPIK�
I_�/ ;!*]<= =>, �6KIH�QSFSQN�MH�dKIY]�6�TSUKSGNST�̂ W�G�_GUPIK�I_�/ 0��GHT�MH�dKIY]N�66�GHT�666�̂ W�G�_GUPIK�I_�/ .!*]<= =>, �eMHU�UIHUSHPKGPMIH�GQNI�TSUKSGNST2�
^W�. 1#_IQT�MH�dKIY]�6��GHT�̂ W�/ 1#�GHT�/ ;#_IQT�MH�dKIY]N�66�GHT�666��KSN]SUPMFSQW�*]<= =>, �f�NMXMQGK�PKSHT�aGN�I^NSKFST�_IK�XGH\GHSNS2�PZS�TSUKSGNS�MH�
dKIY]�6�aGN�. /#_IQT��GHT�MH�dKIY]N�66�GHT�666!"�/ 1#_IQT�SGUZ�*]<= =>, �fP�PZS�NGXS�PMXS��UGQUMYX�QSFSQN�MHUKSGNST2�MH�dKIY]�6!"�/ 1#_IQT��GHT�MH�dKIY]N�66�
GHT�666!"�/ ;#_IQT�*]<= =>, 
Conclusions.�9XILMH\�UGYNSN�GH�MX^GQGHUS�I_�XGUKI#�GHT�XMUKISQSXSHPN�MH�NGQMFG��aZMUZ�MN�XINP�]KIHIYHUST�MH�UM\GKSPPS�NXILSKN �6HTMUGPIKN�I_�
PZS�SQSXSHPGQ�UIX]INMPMIH�I_�NGQMFG�UGH�̂ S�YNST�GN�SGKQW�XGKLSKN�I_�PZS�HS\GPMFS�MX]GUP�I_�NXILMH\�IH�IKGQ�ZSGQPZ 
bZS�KSNSGKUZ�aGN�UGKKMST�IYP�MH�GUUIKTGHUS�aMPZ�PZS�]KMHUM]QSN�I_�PZS�gSQNMHLM�hSUQGKGPMIH �bZS�MH_IKXST�UIHNSHP�I_�PZS�]GPMSHPN�aGN�I^PGMHST�_IK�
UIHTYUPMH\�PZS�NPYTMSN 
bZS�GYPZIKN�TSUQGKS�HI�UIH[MUP�I_�MHPSKSNP 
Keywords:�aIXSH��GTIQSNUSHUS��XGUKI#�GHT�XMUKISQSXSHPN��IKGQ�[YMT��NXILMH\ 
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