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�&HQWUR�GL�6DJJLR�7HUUHPHUVH�6RF��&RRS��YLD�&j�'HO�9HQWR�����������%DJQDFDYDOOR��5$��

�$VWUD�,QQRYD]LRQH�H�6YLOXSSR�&HQWUR�GL�6DJJLR��YLD�7HEDQR�����������)DHQ]D��5$���
ULFFDUGR�EXJLDQL#UHJLRQH�HPLOLD�URPDJQD�LW������������JGRQDWL#WHUUHPHUVH�LW�
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9HQJRQR�ULSRUWDWL�L�ULVXOWDWL�GL�SURYH�LQ�VHPL�FDPSR�H�FDPSR�HIIHWWXDWH�QHO������H�QHO������SHU�
YHULILFDUH� O¶DWWLYLWj� SUHYHQWLYD� H� FXUDWLYD� GL� DFLGR� ERULFR� QHO� FRQWHQLPHQWR� GHOOH� LQIH]LRQL�
SULPDULH�H�VHFRQGDULH�GL�Venturia inaequalis�VX�PHOR�D�FRQIURQWR�FRQ�VWDQGDUG�GL�VLQWHVL��/H�
SURYH�LQ�VHPL�FDPSR�VRQR�VWDWH�UHDOL]]DWH�VX�SLDQWH�FY�)XML�DOOHYDWH�LQ�YDVR�HG�HVSRVWH�LQ�FDPSR�
SHU�ULFHYHUH�O¶LQRFXOR�QDWXUDOH�GL�V. inaequalis��HVHJXHQGR�LQWHUYHQWL�SUHYHQWLYL�R�FXUDWLYL�VXOOD�
VLQJROD�LQIH]LRQH��TXLQGL�ULOHYDQGR�O¶HIILFDFLD�GHL�SURGRWWL�LQ�VHUUD��8QD�SURYD�GL�FDPSR�q�VWDWD�
UHDOL]]DWD�QHO������LQ�XQ�LPSLDQWR�FY�+L�(DUO\��DSSOLFDQGR�L�SURGRWWL�LQ�IRUPD�SUHYHQWLYD�FRQ�
WXUQL�VHWWLPDQDOL��,Q�WXWWH�OH�SURYH�O¶DFLGR�ERULFR�q�ULVXOWDWR�HIILFDFH�QHO�FRQWHQHUH�OD�PDODWWLD��LQ�
VHPL�FDPSR� KD� GLPRVWUDWR� XQD� EXRQD� DWWLYLWj� SUHYHQWLYD� H� FXUDWLYD� �!� ����� VX� IRJOLH�� FRQ�
XQ¶HIILFDFLD� DQDORJD� DO� GLIHQRFRQD]ROR�� /D� SURYD� LQ� FDPSR� VXOOH� LQIH]LRQL� SULPDULH� KD�
GLPRVWUDWR�XQ¶HIILFDFLD�SURVVLPD�DO�����DQFKH�VXL�IUXWWL��VWDWLVWLFDPHQWH�VLPLOH�D�TXHOOD�IRUQLWD�
GD�XQD�OLQHD�D�EDVH�GL�GLWKLDQRQ��1RQ�q�VWDWR�ULOHYDWR�DOFXQ�HIIHWWR�ILWRWRVVLFR�VX�PHOR�DOOD�GRVH�
VDJJLDWD���
3DUROH�FKLDYH��ERUR��HIILFDFLD��FRQWUROOR��Malus domestica, Venturia inaequalis 

�
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(9$/8$7,21�2)�%25,&�$&,'�$&7,9,7<�$*$,167�$33/(�6&$%��VENTURIA 
INAEQUALIS��,1�6(0,�),(/'�$1'�),(/'�75,$/6�

6HPL�ILHOG�DQG�ILHOG�WULDOV�ZHUH�FDUULHG�RXW�LQ�����������WR�YHULI\�WKH�SUHYHQWLYH�DQG�FXUDWLYH�
DFWLYLW\�RI�ERULF�DFLG�IRU�WKH�FRQWURO�RI�SULPDU\�DQG�VHFRQGDU\�LQIHFWLRQV�RI�Venturia inaequalis�
RQ�DSSOH��7KH�VHPL�ILHOG�WULDOV�ZHUH�FDUULHG�RXW�RQ�SRWWHG�DSSOH�SODQWV�FY�)XML�H[SRVHG�LQ�WKH�
ILHOG� WR� UHFHLYH� WKH� QDWXUDO� LQRFXOXP� RI�V. inaequalis�� SHUIRUPLQJ� D� SUHYHQWLYH� RU� FXUDWLYH�
DSSOLFDWLRQ�RQ�D�VLQJOH�LQIHFWLRQ��WKHQ�HYDOXDWLQJ�WKH�HIILFDF\�RI�WKH�SURGXFWV�LQ�JUHHQKRXVH��$�
ILHOG�WULDO�ZDV�FDUULHG�RXW�LQ������LQ�DQ�DSSOH�RUFKDUG�FY�+L�(DUO\��FRPSDULQJ�ERULF�DFLG�ZLWK�DQ�
XQWUHDWHG� FKHFN� DQG� D� UHIHUHQFH� VWDQGDUG�� DSSO\LQJ� WKH� SURGXFWV� SUHYHQWDWLYHO\� DW� ZHHNO\�
LQWHUYDOV��,Q�DOO�WKH�WULDOV�ERULF�DFLG�ZDV�VWDWLVWLFDOO\�VXSHULRU�WR�WKH�XQWUHDWHG�FKHFN��7KH�UHVXOWV�
RI�WKH�VHPL�ILHOG�WULDOV�GHPRQVWUDWHG�D�JRRG�SUHYHQWLYH�DQG�FXUDWLYH�DFWLYLW\�RI�ERULF�DFLG��!�
����� RQ� OHDYHV�� ZLWK� DQ� HIILFDF\� OHYHO� VLPLODU� WR� WKDW� SURYLGHG� E\� GLIHQRFRQD]ROH�� XVHG� DV�
UHIHUHQFH�VWDQGDUG��7KH�ILHOG�WULDO�RQ�WKH�SULPDU\�LQIHFWLRQV�RI�DSSOH�VFDE�VKRZHG�DQ�HIILFDF\�
OHYHO� FORVH� WR� ���� DOVR� RQ� WKH� IUXLWV�� VWDWLVWLFDOO\� VLPLODU� WR� WKDW� SURYLGHG� E\� WKH� UHIHUHQFH�
GLWKLDQRQ��1R�SK\WRWR[LFLW\�ZDV�REVHUYHG�RQ�WKH�WUHDWHG�FURS���
.H\ZRUGV��ERURQ��HIILFDF\��FRQWURO��Malus domestica 

�
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,O�ERUR�q�WUD�L�PLFURQXWULHQWL�HVVHQ]LDOL�TXHOOR�L�FXL�HIIHWWL�VXOOD�FUHVFLWD�H�VXOOR�VYLOXSSR�GHOOD�
SLDQWD�VRQR�L�PHQR�LQGDJDWL�H�FRQRVFLXWL��$OOR�VWHVVR�WHPSR�OD�VXD�FDUHQ]D�QHO�WHUUHQR�q�IUHTXHQWH�
H�� WUD� L�PLFURHOHPHQWL�� q� TXHOOD� SL�� GLIIXVD� QHO�PRQGR� �%URZQ� HW� DO��� ������� ,O� ERUR� KD� XQD�
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IXQ]LRQH�GLUHWWD�QHOOD�VWUXWWXUD�H�VWDELOLWj�GHOOD�SDUHWH�FHOOXODUH�YHJHWDOH�HG�KD�XQ�HIIHWWR�EHQHILFR�
VXOOD� ULGX]LRQH� GHOOD� JUDYLWj� GL� DOFXQH� PDODWWLH� �%HOODORXL� HW� DO��� ������� 7XWWDYLD�� IUD� WXWWL� L�
PLFURQXWULHQWL� HVVHQ]LDOL�SHU� OH�SLDQWH�� OD� IXQ]LRQH�GHO�ERUR�QHOOD� UHVLVWHQ]D�R� WROOHUDQ]D� DOOH�
PDODWWLH�q�OD�PHQR�FRPSUHVD��/D�IXQ]LRQH�FKH�LO�ERUR�KD�QHO�ULGXUUH�OD�VXVFHWWLELOLWj�DOOH�PDODWWLH�
SRWUHEEH� HVVHUH� LPSXWDELOH� DO� VXR� UXROR�� ��� QHOOD� VWUXWWXUD� GHOOD� SDUHWH� FHOOXODUH�� ��� QHOOD�
SHUPHDELOLWj�� VWDELOLWj� R� IXQ]LRQH�GHOOD�PHPEUDQD� FHOOXODUH�� ��� QHO�PHWDEROLVPR�GHL� IHQROL� R�
GHOOD�OLJQLQD��%URZQ�HW�DO����������,O�ERUR�SURPXRYH�OD�VWDELOLWj�H�OD�ULJLGLWj�GHOOD�VWUXWWXUD�GHOOD�
SDUHWH�FHOOXODUH�H�TXLQGL�VXSSRUWD�OD�IRUPD�H�OD�IRU]D�GHOOD�FHOOXOD�YHJHWDOH��%URZQ�HW�DO����������
,QROWUH��q�SUREDELOPHQWH�FRLQYROWR�QHOO
LQWHJULWj�GHOOD�PHPEUDQD�SODVPDWLFD��%URZQ�HW�DO���������
'RUGDV� DQG� %URZQ�� ������� 6XO� PHUFDWR� VRQR� SUHVHQWL� GLYHUVH� IRUPXOD]LRQL� GL� IHUWLOL]]DQWL�
IRJOLDUL� FRQWHQHQWL� ERUR�� WXWWDYLD�ROWUH� DO� SXUR� UXROR�QXWUL]LRQDOH� LQ� OHWWHUDWXUD� FL� VRQR� DQFKH�
HYLGHQ]H�GHOOD�VXD�D]LRQH�QHL�FRQIURQWL�GL�GLYHUVH�ILWRSDWRORJLH��
Ê� VWDWR� GLPRVWUDWR� FKH� LO� ERUR� ULGXFH� OH� LQIH]LRQL� FDXVDWH� GD� Plasmodiophora brassicae�

�:RURQ���QHOOH�FUXFLIHUH��GD�Fusarium solani �0DUW����6DFF���QHO�IDJLROR��GD�Verticillium albo-
atrum� �5HLQNH� 	� 2UPHJJLR�� LQ� SRPRGRUR� H� FRWRQH�� GD� TMV� �7REDFFR�0RVDLF� 9LUXV�� QHO�
IDJLROR�� GD� TYLCV (7RPDWR� <HOORZ� /HDI� &XUO� 9LUXV�� QHO� SRPRGRUR, GD Gaeumannomyces 
graminis��6DFF����*UDKDP�DQG�:HEE��������H�Blumeria graminis��'�&����6SHHU��QHO�JUDQR���
,O�ERUR��LQ�GLYHUVH�IRUPH��q�DWWLYR�FRQWUR�GLYHUVL�IXQJKL�GL�GHFRPSRVL]LRQH�GHO�OHJQR��6FKXOW]�

HW�DO����������H�TXLQGL�q�XWLOL]]DWR�QHOO
LQGXVWULD�GHO�OHJQR�SHU�SURWHJJHUH�LO�OHJQDPH�GD�WHUPLWL�H�
IXQJKL��7RQGL�HW�DO���������H�QHOOD�VLOYLFROWXUD�SHU�SUHYHQLUH�OH�LQIH]LRQL�GL�Trametes versicolor�
H�P. ostreatus��/HVDU�H�+XPDU���������5ROVKDXVHQ�H�*XEOHU��������KDQQR�GLPRVWUDWR�FKH�O¶DFLGR�
ERULFR�DSSOLFDWR�DO�������q�LQ�JUDGR�GL�FRQWHQHUH�O¶HXWLSLRVL��FDXVDWD�GD Eutypa lata��IDFHQWH�
SDUWH�GHO�FRPSOHVVR�GHOOH�PDODWWLH�GHO�OHJQR�GHOOD�YLWH��*OL�VWHVVL�DXWRUL�KDQQR�DQFKH�VDJJLDWR�
GXH�GLYHUVH�IRUPXOD]LRQL��LQ�SDVWD�������PJ�D�L��P/��H�DEELQDWR�DG�XQD�VRVSHQVLRQH�GL�VSRUH�GL�
Cladosporium herbarum��5LVSHWWR�DO� FRQWUROOR�QRQ� WUDWWDWR�HQWUDPEL� L�SURGRWWL�KDQQR�ULGRWWR�
VLJQLILFDWLYDPHQWH�O¶LQFLGHQ]D�GHOOD�PDODWWLD��VLD�QHJOL�VWXGL�in vitro�FKH�QHOOH�SURYH�GL�FDPSR���
7UDWWDPHQWL�DPPHQGDQWL�GL�ERUR�H�]LQFR�VRQR�VWDWL�LQ�JUDGR�GL�ULGXUUH�JOL�DWWDFFKL�GL�Fusarium 

oxysporum�VX�SRPRGRUR��*XHUUD�H�$QGHUVRQ���������3L��UHFHQWHPHQWH�q�VWDWD�LQROWUH�GLPRVWUDWD�
O¶DWWLYLWj� GHO� ERUR� QHO� ULGXUUH� JOL� DWWDFFKL� GL� Phytophthora infestans� VX� SRPRGRUR� H� SDWDWD�
�)UHQNHOD�HW�DO����������GL�Botrytis cinerea�VX�YLWH��*XR]KHQJ�HW�DO����������VXOOH�PDODWWLH�IRJOLDUL�
H�VXOOD�UHVD�GL�ULVR��/LHZ�HW�DO����������VXOO¶RLGLR�GHOOD�JHUEHUD��0R\HU�H�3HUHV���������VX�Septoria 
tritici�GHO�IUXPHQWR��5DWKRUH�HW�DO����������
4XHVWR�q�LO�SULPR�VWXGLR�FRQ�LO�TXDOH�VL�q�YROXWR�YDOXWDUH�O¶HIILFDFLD�GLUHWWD�GHOO¶DFLGR�ERULFR�

DSSOLFDWR�LQ�YHJHWD]LRQH�VXOOH�LQIH]LRQL�SULPDULH�H�VHFRQGDULH�GL�WLFFKLRODWXUD�GHO�PHOR�FDXVDWH�
GD�Venturia inaequalis��

�
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/R� VWXGLR� q� VWDWR� VYROWR� VLD� DWWUDYHUVR� SURYH� GL� VHPLFDPSR� FKH� LQ� SURYH� GL� SLHQR� FDPSR��
LPSLHJDQGR�LQRFXOR�QDWXUDOH�GL�V. inaequalis��

�
3URYH�GL�VHPL�FDPSR�
/H�SURYH�VRQR�VWDWH�HVHJXLWH�QHO������H������XWLOL]]DQGR�SLDQWH�LQ�YDVR�GL�PHOR�GHOOD�YDULHWj�

)XML� GL� �� DQQL� GL� HWj�� SDUWLFRODUPHQWH� VHQVLELOL� DOOD� WLFFKLRODWXUD�� /H� SLDQWH�� LSRWL]]DQGR� H�
SUHYHGHQGR�XQ�HYHQWR�LQIHWWLYR�GHOOD�PDODWWLD�PHGLDQWH�LO�PRGHOOR�SUHYLVLRQDOH�$�6FDE��VRQR�
VWDWH�WUDWWDWH��RYYLDPHQWH�VROR�TXHOOH�FKH�SUHYHGHYDQR�O¶DSSOLFD]LRQH�SUHYHQWLYD��H�SRVL]LRQDWH�
LQ�XQ�PHOHWR�FDUDWWHUL]]DWR�GD�XQ¶HOHYDWD�SUHVVLRQH�GHO�SDWRJHQR��YLFLQR�D�SLDQWH�QRQ�WUDWWDWH��
'RSR� O¶HYHQWR� LQIHWWLYR� VRQR� VWDWH� WUDWWDWH� OH� WHVL� FKH� SUHYHGHYDQR� O¶DSSOLFD]LRQH� SRVW�
LQIH]LRQDOH�H��VXFFHVVLYDPHQWH�� WXWWH�OH�SLDQWH�LQ�SURYD�VRQR�VWDWH�LPPHVVH�LQ�VHUUD�SHU�SRWHU�
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FRPSOHWDUH��LQ�FRQGL]LRQL�IDYRUHYROL��LO�SHULRGR�GL�LQFXED]LRQH�ILQR�DOO¶HYDVLRQH�GHL�VLQWRPL�H�
SURFHGHUH�SRL�DOO¶HVHFX]LRQH�GHL� ULOLHYL�� 3HU� OH� LQIH]LRQL�SULPDULH� �DVFRVSRULFKH��� L� YROL� GHOOH�
DVFRVSRUH�VRQR�VWDWL�PRQLWRUDWL�PHGLDQWH�FDSWDVSRUH�YROXPHWULFR��PRGHOOR�9336�������/DQ]RQL�
6UO��� LQVWDOODWR� LQ� FDPSR� DG� LQL]LR� VWDJLRQH�� PHQWUH� SHU� OH� SURYH� HIIHWWXDWH� VXOOH� LQIH]LRQL�
VHFRQGDULH��FRQLGLFKH��OH�SLDQWH�LQ�YDVR�VRQR�VWDWH�SRVL]LRQDWH�LQ�SURVVLPLWj�GL�SLDQWH�QRQ�WUDWWDWH�
FRQ�FRQFODPDWD�SUHVHQ]D� VX� IRJOLH�GL�PDFFKLH�GL�V. inaequalis�JLj� VSRUXODQWH��7HPSHUDWXUH��
XPLGLWj�H�SLRJJH�VRQR�VWDWH�UHJLVWUDWH�LQ�PRGDOLWj�RUDULD�XWLOL]]DQGR�OD�VWD]LRQH�PHWHR�VLWD�QHO�
FDPSR� SURYD� D� 5DYHQQD�� VXFFHVVLYDPHQWH� TXHVWL� GDWL� VRQR� VWDWL� HODERUDWL� GDO� PRGHOOR�
SUHYLVLRQDOH�SHU�GHILQLUH�O¶HIIHWWLYD�SHULFRORVLWj�GHOO¶LQIH]LRQH�LQ�HVDPH��,QFURFLDQGR�L�GDWL�GHO�
YROR�DVFRVSRULFR�H�GHL�GDWL�RUDUL�GHOOD�WHPSHUDWXUD�q�VWDWD�FDOFRODWD�OD�VRPPDWRULD�LQ�JUDGL�RUD�
GDOO¶LQL]LR�GHOO¶HYHQWR�LQIHWWLYR�DO�WUDWWDPHQWR��,O�WUDWWDPHQWR�FRQ�DFLGR�ERULFR�q�VWDWR�HVHJXLWR�
XWLOL]]DQGR� DFLGR� ERULFR� SXUR�� 1RQ� HVVHQGRFL� SDUDPHWUL� GL� ULIHULPHQWR� q� VWDWR� GHFLVR�
DUELWUDULDPHQWH�GL�DGRWWDUH�OD�GRVH�GL�����PJ�K/��FRQFHQWUD]LRQH��Å���
,O� GLVHJQR� VSHULPHQWDOH� DGRWWDWR� q� TXHOOR� IDWWRULDOH� ��� YLH�� IXQJLFLGD� H� WHPSR�� D� EORFFKL�

UDQGRPL]]DWL� FRQ��� ULSHWL]LRQL� SHU� WHVL� ���SLDQWD�SHU� ULSHWL]LRQH��� FRQ�XQ� WHVWLPRQH�SHU�RJQL�
WHPSR�GL�DSSOLFD]LRQH��,�SURGRWWL�LPSLHJDWL�H�OH�ORUR�FDUDWWHULVWLFKH�VRQR�ULSRUWDWL�LQ�WDEHOOD����/H�
DSSOLFD]LRQL� VRQR� VWDWH� HVHJXLWH�XWLOL]]DQGR�XQ�QHEXOL]]DWRUH� VSDOOHJJLDWR�PRWRUL]]DWR��PRG��
6WLKO�65������GLVWULEXHQGR�XQ�YROXPH�VLPXODWR�GL������/�KD��FRQVLGHUDQGR�LO�GRVDJJLR�DG�HWWDUR�
GHL�YDUL�SURGRWWL�VDJJLDWL��OH�SLDQWH�VRQR�VWDWH�FRQVLGHUDWH�FRQ�LO�PHGHVLPR�VHVWR�GL�FDPSR�QHO�
PHOHWR�RVSLWDQWH��RVVLD���P�[���P���,�ULOLHYL�VRQR�VWDWL�HVHJXLWL�DOOD�FRPSDUVD�HYLGHQWH�GHL�VLQWRPL�
GHOOD�PDODWWLD�VXOOH� IRJOLH��6RQR�VWDWH�HVDPLQDWH����URVHWWH�SHU�SLDQWD��RJQXQD�FRVWLWXLWD�GD���
IRJOLH��SHU�XQ�WRWDOH�GL����IRJOLH�SHU�ULSHWL]LRQH��YDOXWDQGR�OD�SHUFHQWXDOH�GL�DUHD�FROSLWD��VHYHULWj�
GHOOD� PDODWWLD��� QRQFKp� LO� QXPHUR� GL� IRJOLH� VLQWRPDWLFKH� �LQFLGHQ]D� SHUFHQWXDOH��� ,� ULVXOWDWL��
HVSUHVVL�FRPH�LQFLGHQ]D�H�VHYHULWj�GL�WLFFKLRODWXUD��VRQR�VWDWL�VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�YDULDQ]D�
�$QRYD���H�VXFFHVVLYDPHQWH�DO�WHVW�GL�'XQFDQ��S���������SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH��SUHYLD�
RSSRUWXQD�WUDVIRUPD]LRQH�GHL�GDWL��,O�JUDGR�GL�D]LRQH�SHUFHQWXDOH�GHL�WUDWWDPHQWL�q�VWDWR�FDOFRODWR�
VHFRQGR�OD�IRUPXOD�GL�$EERWW�VXL�GDWL�PHGL��
�
7DEHOOD����&DUDWWHULVWLFKH�GHL�IRUPXODWL�XWLOL]]DWL�QHOOH�SURYH�GL�VHPL�FDPSR�QHO������H������
)RUPXODWR� 6RVWDQ]D�DWWLYD� &RQFHQWUD]LRQH� )RUPXOD]LRQH� 'RVDJJLR�
$FLGR�ERULFR� $FLGR�ERULFR� �������� :3� ����J�K/�
6FRUH����(&� 'LIHQRFRQD]ROR� ����J�/� (&� �����P/�K/�

�
3URYD�GL�FDPSR�
1HO������XQD�SURYD�GL�FDPSR�q�VWDWD�UHDOL]]DWD�D�%DJQDFDYDOOR��5$��LQ�XQ�PHOHWR�FRPPHUFLDOH�

FY�+L�(DUO\�GL����DQQL�GL�HWj��DOOHYDWR�D�SDOPHWWD�FRQ�VHVWR�G¶LPSLDQWR�����P�[���P��Ê�VWDWR�
DGRWWDWR�LO�GLVHJQR�VSHULPHQWDOH�D�EORFFKL�UDQGRPL]]DWL�FRQ���UHSOLFKH�H���SLDQWH�SHU�SDUFHOOD�
�����P��D� WHVL��� HIIHWWXDQGR� OH�DSSOLFD]LRQL�FRQ�QHEXOL]]DWRUH� VSDOOHJJLDWR�PRWRUL]]DWR�PRG��
6WLKO�65�����H�GLVWULEXHQGR�XQ�YROXPH�GL�EDJQDWXUD�VLPXODWR�GL������/�KD��*OL�LQWHUYHQWL�VRQR�
VWDWL�HVHJXLWL�D�FDGHQ]D�VHWWLPDQDOH��/H�WHVL�LQ�SURYD�VRQR�ULSRUWDWH�LQ�WDEHOOD����,�ULOLHYL�VRQR�
VWDWL�UHDOL]]DWL�VLD�VX�IRJOLH�FKH�IUXWWL��RVVHUYDQGR�����IRJOLH�H����PHOH�SDUFHOOD���UHJLVWUDQGR�
O¶LQFLGHQ]D�GHOOD�PDODWWLD�H�SHU�OH�IRJOLH�DQFKH�OD�VHYHULWj��HVSUHVVD�VHFRQGR�OH�VHJXHQWL�FODVVL�GL�
GDQQR� �� �DVVHQ]D�GL�VLQWRPR���� ��������GL�DUHD�LQIHWWD���� �������GL�DUHD�LQIHWWD���� ����
����GL�DUHD�LQIHWWD���� ��������GL�DUHD�LQIHWWD���� ���������GL�DUHD�LQIHWWD��,�ULVXOWDWL�GHOOH�
SURYH�VRQR�VWDWL�HODERUDWL�VWDWLVWLFDPHQWH�PHGLDQWH�O¶DQDOLVL�GHOOD�YDULDQ]D��$QRYD��H�VXFFHVVLYR�
7HVW�61.�SHU�OD�VHSDUD]LRQH�GHOOH�PHGLH��S�d�������H�O¶HIILFDFLD�q�VWDWD�FDOFRODWD�VHFRQGR�OD�
IRUPXOD�GL�$EERWW�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR�XWLOL]]DQGR�L�GDWL�PHGL� ,O�YDORUH�ULSRUWDWR�
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ULJXDUGDQWH�O¶LQFLGHQ]D�H�OD�VHYHULWj�GHOOD�PDODWWLD�q�OD�PHGLD�GHL�VLQJROL�YDORUL�PHGL�GHOOH�FODVVL�
GL�GDQQR��
�
7DEHOOD����&DUDWWHULVWLFKH�GHL�IRUPXODWL�XWLOL]]DWL�QHOOD�SURYD�GL�FDPSR�QHO������
)RUPXODWR� 6RVWDQ]D�DWWLYD� &RQFHQWUD]LRQH� )RUPXOD]LRQH� 'RVDJJLR�
$FLGR�ERULFR� $FLGR�ERULFR� �������� :3� ����J�K/�
'HODQ����:*� 'LWKLDQRQ� ���� :*� ���J�K/�

�
5,68/7$7,��

3URYD�GL�VHPL�FDPSR�DQQR������
1HOO¶DQQDWD������OH�SLDQWLQH�LQ�YDVR�VRQR�VWDWH�WUDVSRUWDWH�LQ�FDPSR�LO�������LQ�SUHYLVLRQH�GHOOH�

SLRJJH�SUHYLVWH�GDO������DO�������,O�WUDWWDPHQWR�SUHYHQWLYR��$��q�VWDWR�HIIHWWXDWR�LO������DOOH�RUH�
�������TXDQGR�OD�FROWXUD�VL�WURYDYD�QHOOD�IDVH�IHQRORJLFD�%%&+�����RYYHUR�PD]]HWWL�YLVLELOL�H�
SHWDOL�DSSHQD�YLVLELOL���,Q�WDEHOOD���VRQR�LQGLFDWH�OH�FDUDWWHULVWLFKH�GHOO¶HYHQWR�LQIHWWLYR�SUHVR�LQ�
FRQVLGHUD]LRQH�H�GHL� WUDWWDPHQWL�HVHJXLWL�SRVW�LQIH]LRQH��%��&���,�ULVXOWDWL�GHO�ULOLHYR�HIILFDFLD�
UHDOL]]DWR� LO� ����� VRQR� ULSRUWDWL� LQ� WDEHOOD� �� FRPH� SHUFHQWXDOH� GL� DUHD� IRJOLDUH� FROSLWD� GD�V. 
inaequalis�VX����IRJOLH�SHU�SLDQWLQD��
�
7DEHOOD����&DUDWWHULVWLFKH�GHOO¶HYHQWR�LQIHWWLYR�RJJHWWR�GL�SURYD�UHJLVWUDWR�LO�����������

7UDWWDPHQWR�
5LODVFLR�H�
RUD�GL�LQL]LR�
GHO�ULODVFLR�

3LRJJLD�
PP�

1��RUH�
GD�LQL]LR�
LQIH]LRQH�

��JUDGL�RUD�
GD�LQL]LR�
LQIH]LRQH�D�
WUDWWDPHQWR�

1��
DVFRVSRUH�
GD�LQL]LR�
LQIH]LRQH�D�
WUDWWDPHQWR�

/LYHOOR�GL�
ULVFKLR�GD�
PRGHOOR�

%�������
RUH���

�����������
RUH���� ����� ��� ������� ���� PHGLR�

&������
RUH������� �� �� ��� ������� �� PHGLR�

�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GL�VHPL�FDPSR�������ULOLHYR�VX�IRJOLD�GHO����������

7HVL�6RVWDQ]D�DWWLYD� 'RVH�I�F��K/� (SRFD� ,QFLGHQ]D�
����

6HYHULWj�
����

7HVWLPRQH�QRQ�WUDWWDWR� �� �� ��D���� �����D�
$FLGR�ERULFR� ����J� $� �����E������������ �����D������
'LIHQRFRQD]ROR� �����P� $� �����E�������� �����D��������
$FLGR�ERULFR� ����J� %� �����E������� �����D��������
'LIHQRFRQD]ROR� �����P/� %� �����E��������� �����D��������
$FLGR�ERULFR� ����J� &� �����DE�������� ����D������
'LIHQRFRQD]ROR� �����P/� &� �����E�������� �����D������

����9DORUL�GHOOD�VWHVVD�FRORQQD�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�GLIIHULVFRQR�VWDWLVWLFDPHQWH�DO�WHVW�GL�'XQFDQ�
SHU�S��������
����*UDGR�G¶D]LRQH�HVSUHVVR�FRPH�HIILFDFLD�$EERWW�SHUFHQWXDOH�
�
'DOO¶DQDOLVL�GHL�ULVXOWDWL�HPHUJH�FRPH�HQWUDPEL�L�SURGRWWL�LQ�SURYD�KDQQR�ULGRWWR�O¶LQFLGHQ]D�

GHOOD�PDODWWLD� ULVSHWWR� DO� WHVWLPRQH� QRQ� WUDWWDWR�� FRQ�XQ� JUDGR�GL� HIILFDFLD� FKH� YD�GDO� ������
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DOO¶�������'LIHQRFRQD]ROR�H�DFLGR�ERULFR�KDQQR�PRVWUDWR�VWDWLVWLFDPHQWH�OD�PHGHVLPD�HIILFDFLD��
DQFKH� VH� QXPHULFDPHQWH� TXHVW¶XOWLPR� KD� GLPRVWUDWR� XQD� EXRQD� DWWLYLWj� QHL� FRQIURQWL� GHO�
SDWRJHQR��VLD�LQ�DSSOLFD]LRQL�SUHYHQWLYH�VLD�LQ�TXHOOH�SRVW�LQIH]LRQDOL��5LJXDUGR�L�WUH�GLIIHUHQWL�
WHPSL�GL�DSSOLFD]LRQH��PHQWUH�LO�GLIHQRFRQD]ROR�QRQ�PRVWUD�VLJQLILFDWLYH�GLIIHUHQ]H�WUD�OH�HSRFKH�
GL�DSSOLFD]LRQH��SHU�O¶DFLGR�ERULFR�JOL�HVLWL�VRQR�ULVXOWDWL�OHJJHUPHQWH�SHJJLRUL�QHOO¶DSSOLFD]LRQH�
D����RUH�GDOO�ULVSHWWR�D�TXHOOD�D����RUH�GDOO¶LQIH]LRQH��1HVVXQ�VLQWRPR�GL� ILWRWRVVLFLWj�q�VWDWR�
RVVHUYDWR�QHOOH�SLDQWH�WUDWWDWH��
�
3URYH�GL�VHPL�FDPSR�DQQR������
1HOO¶DQQDWD� ����� VRQR� VWDWL� HVHJXLWL� GXH� VDJJL� LQ� VHPL�FDPSR�� XQR� QHL� FRQIURQWL� GL�

XQ¶LQIH]LRQH�SULPDULD��DVFRVSRULFD��H�XQR�VX�XQD�LQIH]LRQH�VHFRQGDULD��FRQLGLFD����
�
1° prova – Infezione primaria 
/H�SLDQWH�LQ�YDVR�VRQR�VWDWH�SRVL]LRQDWH�LQ�FDPSR�LO�������LQ�SUHYLVLRQH�GHOOH�SLRJJH�SUHYLVWH�

GHOO¶������,O�WUDWWDPHQWR�SUHYHQWLYR��$��q�VWDWR�HIIHWWXDWR�LO������DOOH�RUH�����TXDQGR�OD�FROWXUD�VL�
WURYDYD� QHOOD� IDVH� IHQRORJLFD� %%&+� ��� �RYYHUR� SLHQD� ILRULWXUD�FDGXWD� GHL� SULPL� SHWDOL��� LO�
WUDWWDPHQWR�SRVW�LQIH]LRQH� q� VWDWR� HIIHWWXDWR� LO� ����� DOOH�RUH����� ,Q� WDEHOOD� �� VRQR� LQGLFDWH� OH�
FDUDWWHULVWLFKH�GHOO¶HYHQWR�LQIHWWLYR�SUHVR�LQ�FRQVLGHUD]LRQH�H�GHO�WUDWWDPHQWR�HVHJXLWR� LQ�SRVW�
LQIH]LRQH��%���
,�SULPL�VLQWRPL�VX�IRJOLH�VL�VRQR�RVVHUYDWL�LO�������D����JLRUQL�GDOO¶HYHQWR�LQIHWWLYR�HG�LO�ULOLHYR�

HIILFDFLD�q�VWDWR�HIIHWWXDWR�LO������WDEHOOD�����
�

7DEHOOD����&DUDWWHULVWLFKH�GHOO¶HYHQWR�LQIHWWLYR�RJJHWWR�GL�SURYD�UHJLVWUDWR�O¶�����������SURYD�VX�
LQIH]LRQH�SULPDULD��

7UDWWDPHQWR�

5LODVFLR�H�
RUD�GL�

LQL]LR�GHO�
ULODVFLR�

3LRJJ
LD�
PP�

1��RUH�GD�
LQL]LR�

LQIH]LRQH�

��JUDGL�RUD�
GD�LQL]LR�
LQIH]LRQH�D�
WUDWWDPHQWR�

1��
DVFRVSRUH�
GD�LQL]LR�
LQIH]LRQH�D�
WUDWWDPHQWR�

/LYHOOR�GL�
ULVFKLR�GD�
PRGHOOR�

%������
RUH����

�����
RUH���� ����� ��� ���� ���� HOHYDWR�

�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GL�VHPL�FDPSR������VXOO¶LQIH]LRQH�SULPDULD��ULOLHYR�VX�IRJOLD�
GHO���������

7HVL�6RVWDQ]D�DWWLYD� 'RVH�I��F��K/� (SRFD� ,QFLGHQ]D�
����

6HYHULWj�
����

7HVWLPRQH�QRQ�WUDWWDWR� �� �� ���D���� �����D�
$FLGR�ERULFR� ����J� $� ����E��������� �����D��������

'LIHQRFRQD]ROR� �����P/� $� ����E������ �����D��������

$FLGR�ERULFR� ����J� %� ����E������ �����D��������

'LIHQRFRQD]ROR� �����P/� %� ����E������ �����D��������
����9DORUL�GHOOD�VWHVVD�FRORQQD�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�GLIIHULVFRQR�VWDWLVWLFDPHQWH�DO�WHVW�GL�'XQFDQ�
SHU�S��������
����*UDGR�G¶D]LRQH�HVSUHVVR�FRPH�HIILFDFLD�$EERWW�SHUFHQWXDOH�
�

31



 

 

'DOO¶DQDOLVL� GHL� ULVXOWDWL� HPHUJH� FRPH� WXWWH� OH� WHVL� WUDWWDWH� KDQQR� VWDWLVWLFDPHQWH� ULGRWWR�
O¶LQFLGHQ]D�GHOOH�IRJOLH�FROSLWH�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��FRQ�XQ�VSHWWUR�GL�HIILFDFLD�FKH�
YD�GDO�����DO������6XOOD�VHYHULWj��SXU�QRQ�ULOHYDQGRVL�GLIIHUHQ]H�VLJQLILFDWLYH��OH�ULGX]LRQL�VRQR�
VWDWH�DQDORJKH�� ,Q�TXHVW¶DQQDWD� WUD� OH� WHVL� WUDWWDWH�QRQ�VL�VRQR�RVVHUYDWH�SDUWLFRODUL�GLIIHUHQ]H�
VLJQLILFDWLYH�� $QDORJKL� ULVXOWDWL� VL� VRQR� ULVFRQWUDWL� DQFKH� SHU� TXDQWR� ULJXDUGD� L� WHPSL� GL�
DSSOLFD]LRQH��1HVVXQ�VLQWRPR�GL�ILWRWRVVLFLWj�q�VWDWR�RVVHUYDWR�QHOOH�SLDQWH�WUDWWDWH��
�
2° prova – Infezioni secondarie 
/H�SLDQWH�LQ�YDVR��SULYH�GL�PDODWWLD��VRQR�VWDWH�PRYLPHQWDWH�LQ�FDPSR�LO�������LQ�SUHYLVLRQH�

GHOOH�SLRJJH�LSRWL]]DWH�SHU�LO���������H�SRVL]LRQDWH�DFFDQWR�D�WHVWLPRQL�QRQ�WUDWWDWL�FRQ�HYLGHQWL�
PDFFKLH�GL�WLFFKLRODWXUD�DEERQGDQWHPHQWH�HYDVH��,O�WUDWWDPHQWR�SUHYHQWLYR��$��q�VWDWR�HIIHWWXDWR�
LO������DOOH�RUH��������TXDQGR�OD�FROWXUD�VL�WURYDYD�QHOOD�IDVH�IHQRORJLFD�%%&+�����ILQH�ILRULWXUD�
WXWWL�L�SHWDOL�FDGXWL���PHQWUH�LO�WUDWWDPHQWR�FXUDWLYR�R�SRVW�LQIH]LRQH�q�VWDWR�HIIHWWXDWR�LO������DOOH�
RUH�����,Q�WDEHOOD���VRQR�LQGLFDWH�OH�FDUDWWHULVWLFKH�GHOOD�SLRJJLD�FKH�KD�SURYRFDWR�O¶LQIH]LRQH�
VHFRQGDULD�H�GHO� WUDWWDPHQWR�HVHJXLWR�SRVW�LQIH]LRQH� �%��� ,� ULVXOWDWL�GHO� ULOLHYR�HIILFDFLD� VXOOD�
WLFFKLRODWXUD�GHO�PHOR�VX�IRJOLD�UHDOL]]DWR�LO������VRQR�ULSRUWDWL�LQ�WDEHOOD����
�
7DEHOOD����&DUDWWHULVWLFKH�GHOO¶HYHQWR�LQIHWWLYR�RJJHWWR�GL�SURYD�UHJLVWUDWR�LO������������SURYD�
VX�LQIH]LRQH�VHFRQGDULD��

7UDWWDPHQWR� 3LRJJLD��
PP�

1��RUH�GD�LQL]LR�
LQIH]LRQH�

��JUDGL�RUD�GD�LQL]LR�
LQIH]LRQH�D�WUDWWDPHQWR�

%������
RUH���� ����� ��� ����

�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GL�VHPL�FDPSR������VXOO¶LQIH]LRQH�VHFRQGDULD��ULOLHYR�VX�IRJOLD�
GHO����������

7HVL�6RVWDQ]D�DWWLYD� 'RVH�I�F��K/� (SRFD� ,QFLGHQ]D�
����

6HYHULWj�
����

7HVWLPRQH�QRQ�WUDWWDWR� �� �� �����D���� �����D�
$FLGR�ERULFR� ����J� $� �����E����������� �����E��������

'LIHQRFRQD]ROR� �����P/� $� ����E�������� �����E��������

$FLGR�ERULFR� ����J� %� ����E�������� �����E��������

'LIHQRFRQD]ROR� �����P/� %� ����E��������� �����E������
����9DORUL�GHOOD�VWHVVD�FRORQQD�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�GLIIHULVFRQR�VWDWLVWLFDPHQWH�DO�WHVW�GL�'XQFDQ�
SHU�S��������
����*UDGR�G¶D]LRQH�HVSUHVVR�FRPH�HIILFDFLD�$EERWW�SHUFHQWXDOH�
�
'DOO¶DQDOLVL� GHL� ULVXOWDWL� HPHUJH� FRPH� WXWWH� OH� WHVL� WUDWWDWH� KDQQR� VWDWLVWLFDPHQWH� ULGRWWR� OD�

PDODWWLD� ULVSHWWR�DO� WHVWLPRQH�QRQ� WUDWWDWR��FRQ�XQ� LQWHUYDOOR�GL�HIILFDFLD�FKH�YD�GDO�������DO�
������VXOO¶LQFLGHQ]D�H�GDO�������DO�������VXOOD�JUDYLWj��$QFKH�QHL�FRQIURQWL�GHOO¶LQIH]LRQH�
VHFRQGDULD�QRQ�VL�VRQR�HYLGHQ]LDWH�GLIIHUHQ]H�VLJQLILFDWLYH�WUD�L�SURGRWWL�VDJJLDWL�DL�GXH�WHPSL�GL�
LQWHUYHQWR��1HVVXQ�VLQWRPR�GL�ILWRWRVVLFLWj�q�VWDWR�RVVHUYDWR�QHOOH�SLDQWH�WUDWWDWH��
�
�
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3URYD�GL�FDPSR�DQQR������
/D�SURYD�GL�FDPSR�q� VWDWD� UHDOL]]DWD� GXUDQWH� OD�SULPDYHUD������� ,� WUDWWDPHQWL� VSHULPHQWDOL�

VRQR�VWDWL�HIIHWWXDWL�FRQ�WXUQL�VHWWLPDQDOL�LO�����������������������������������������������������H�
�����,O�ULOLHYR�GHOO¶HIILFDFLD�VXOOH�IRJOLH�q�VWDWR�UHDOL]]DWR�LO�������PHQWUH�VXL�IUXWWL�LO������,�ULVXOWDWL�
VRQR�ULSRUWDWL�LQ�WDEHOOD�����
1HO�PHOHWR�LQ�SURYD�L�SULPL�VLQWRPL�IRJOLDUL�VRQR�VWDWL�RVVHUYDWL�LO������/D�FRPSDUVD�WDUGLYD�

GHOOD�PDODWWLD� SXz� HVVHUH� VSLHJDWD� GDOOH� FRQGL]LRQL� DPELHQWDOL� SULPDYHULOL� �FDOGR� H� DVFLXWWR��
UHJLVWUDWH�QHO�VLWR�GL�SURYD��'XUDQWH� OD�SULPD�PHWj�GL�PDJJLR�IUHTXHQWL�HYHQWL�SLRYRVL�KDQQR�
TXLQGL�IDYRULWR�OR�VYLOXSSR�GHOOD�PDODWWLD�H�LO�������DOOD�ILQH�GHOOH�LQIH]LRQL�SULPDULH��LO�WHVWLPRQH�
QRQ�WUDWWDWR�SUHVHQWDYD�LQ�PHGLD�LO�����GHOOH�IRJOLH�VLQWRPDWLFKH��FRQ�ROWUH�LO����GHOOD�VXSHUILFLH�
IRJOLDUH�FROSLWD��1HO�ULOLHYR�GL�LQL]LR�JLXJQR�DQFKH�L�IUXWWL�PRVWUDYDQR�XQ�HYLGHQWH�DWWDFFR�GL�V. 
inaequalis�� FKH� QHO� WHVWLPRQH� KD� LQWHUHVVDWR� ROWUH� LO� ���� GHOOH� PHOH� RVVHUYDWH�� 'DOO¶DQDOLVL�
VWDWLVWLFD��FRQVLGHUDQGR�OD�YDULDELOLWj�GL�FDPSR�LQ�SDUWLFRODUH�VXOOH�IRJOLH��HVSUHVVD�LQ�WDEHOOD���
LQ�WHUPLQL�GL�GHYLD]LRQH�VWDQGDUG���QRQ�HPHUJRQR�GLIIHUHQ]H�VLJQLILFDWLYH�VX�LQFLGHQ]D�H�VHYHULWj�
GHOOD� PDODWWLD� VX� IRJOLH�� WXWWDYLD�� D� OLYHOOR� QXPHULFR�� O¶DFLGR� ERULFR� ULGXFH� OD� JUDYLWj� GHOOD�
PDODWWLD� GL� ROWUH� XQ� �����PHQWUH� OR� VWDQGDUG� FKLPLFR� GL� ROWUH� XQ� ����� 3HU� TXDQWR� ULJXDUGD�
O¶DWWDFFR�VXL�IUXWWL��OH�GXH�WHVL�WUDWWDWH�GLIIHULVFRQR�VWDWLVWLFDPHQWH�GDO�WHVWLPRQH�PD�QRQ�WUD�ORUR��
FRQ�XQ¶HIILFDFLD�VXSHULRUH�DO����������SHU�DFLGR�ERULFR�H�����SHU�LO�FKLPLFR�GL�ULIHULPHQWR���
1HVVXQ�VLQWRPR�GL�ILWRWRVVLFLWj�q�VWDWR�RVVHUYDWR�QHOOH�SDUFHOOH�WUDWWDWH��
�

7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GL�FDPSR������VXOOH�LQIH]LRQL�SULPDULH��ULOLHYR�VX�IRJOLD�GHO������
H�IUXWWL�GHO�������PHGLD���GHYLD]LRQH�VWDQGDUG��

7HVL�6RVWDQ]D�DWWLYD� 'RVH�I�F��
�NJ�R�/�KD��

)RJOLH� )UXWWL�
,QFLGHQ]D�

����
6HYHULWj�
����

,QFLGHQ]D��
����

7HVWLPRQH�QRQ�WUDWWDWR� �� ������������D���� ����������D� ������������D�

$FLGR�ERULFR� ����� �����������D�
����������

����������D�
������ �����������E�

�����

'LWKLDQRQ� ����NJ�KD�� �����������D�
������

��������D�
�������� ����������E�

�����
����9DORUL�GHOOD�VWHVVD�FRORQQD�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�GLIIHULVFRQR�VWDWLVWLFDPHQWH�DO�WHVW�61.�SHU�S�
�������
����*UDGR�G¶D]LRQH�HVSUHVVR�FRPH�HIILFDFLD�$EERWW�SHUFHQWXDOH�

�
',6&866,21(�(�&21&/86,21,�

/H�SURYH�GL� VHPL�FDPSR�KDQQR�SHUPHVVR�GL�RWWHQHUH� LQGLFD]LRQL� XWLOL� VXOO¶DWWLYLWj�GL�DFLGR�
ERULFR�QHO� ULGXUUH� L�VLQWRPL� IRJOLDUL�GL�V. inaequalis�� ,� ULVXOWDWL�PHGL�GHOOH� WUH�SURYH�GL�VHPL�
FDPSR�VRQR�ULSRUWDWL�QHO�JUDILFR����
&RPH�VL�HYLQFH�VLD�GDOOH�WDEHOOH�FKH�GDO�JUDILFR�ULDVVXQWLYR��O¶DFLGR�ERULFR�DSSOLFDWR�DO��Å�KD�

DYXWR�XQ�JUDGR�G¶D]LRQH�FRPSDUDELOH�FRQ�OR�VWDQGDUG�GLIHQRFRQD]ROR��PRVWUDQGR�XQ¶HIILFDFLD�
VHPSUH�SURVVLPD�R�VXSHULRUH�DO�����VLD�TXDQGR�DSSOLFDWR�LQ�IRUPD�SUHYHQWLYD�FKH�FXUDWLYD���
/D� SURYD� GL� FDPSR� KD� SHUPHVVR� GL� FRQIHUPDUH� OH� LQGLFD]LRQL� RWWHQXWH� LQ� VHPL�FDPSR��

HVWHQGHQGR�O¶LQGDJLQH�DQFKH�DOOD�SURWH]LRQH�GHL�IUXWWL��,QIDWWL��O¶DFLGR�ERULFR�DSSOLFDWR�DO��Å�q�
LQ�JUDGR�GL�FRQWHQHUH�L�VLQWRPL�GHOOD�PDODWWLD�VX�PHOH�FRQ�XQ�JUDGR�G¶D]LRQH�VXSHULRUH�DO�����H�
QRQ� GLIIHUHQWH� GDOOR� VWDQGDUG� FKLPLFR� GL� ULIHULPHQWR� �S�D�� GLWKLDQRQ�� DSSOLFDWR� D� SDULWj� GL�
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FRQGL]LRQL��1HOOD�SURYD�GL�FDPSR��FRQVLGHUDQGR� OD�YDULDELOLWj� ULVFRQWUDWD��VX� IRJOLH�QRQ�VRQR�
HPHUVH�GLIIHUHQ]H�WUD�OH�WHVL���
�

�
*UDILFR����*UDGR�GL�HIILFDFLD�PHGLR�HVSUHVVR�LQ�SHUFHQWXDOH�VXOO¶LQFLGHQ]D��,1&��H�VXOOD�VHYHULWj�
�6(9��GHOOD�PDODWWLD�HVSOHWDWR�GDL�WUDWWDPHQWL�HVHJXLWL�SULPD�H�GRSR�O¶LQIH]LRQH�QHOOH�SURYH�GL�
VHPL�FDPSR����

�
�
/¶DFLGR�ERULFR��DSSOLFDWR�LQ�TXHVWH�FRQGL]LRQL�RSHUDWLYH��VLD�VX�SLDQWH�LQ�YDVR��FY�)XML��FKH�LQ�

XQ�LPSLDQWR�SURGXWWLYR��FY�+L�(DUO\���QRQ�KD�FDXVDWR�SUREOHPL�GL�VHOHWWLYLWj�FROWXUDOH�VX�PHOR��
Qp�VX�IRJOLH�Qp�VX�IUXWWL���
,Q� FRQFOXVLRQH�� LQ� TXHVWR� VWXGLR� O¶DFLGR� ERULFR� VL� q� GLPRVWUDWR� HVVHUH� SRWHQ]LDOPHQWH�

LQWHUHVVDQWH�SHU�FRQWHQHUH�L�VLQWRPL�GL�V. inaequalis�VX�PHOR��VLD�VX�IRJOLH�FKH�VX�IUXWWL��VHQ]D�
FDXVDUH�SUREOHPL�GL� VHOHWWLYLWj�FROWXUDOH��8OWHULRUL� LQGDJLQL�SRWUDQQR�FRQIHUPDUH�TXHVWL� SULPL�
EXRQL�ULVXOWDWL�RWWHQXWL�FRQ�DFLGR�ERULFR�DSSOLFDWR�DO��Å�SHU�LO�FRQWUROOR�GHOOD�WLFFKLRODWXUD�GHO�
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