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Porównanie działania klozapiny i haloperidolu na grupy tiolowe osocza  
osób zdrowych
The comparison of clozapine and haloperidol effects on plasma thiol groups in healthy subjects
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OPDQD��5LFH�(YDQV���������'R�DQDOL]\�Z\QLNÐZ�]DVWRVRZDQR�VSDURZDQ\�WHVW�W�6WXGHQWD��6WDW6RIW�,QF���6WDWLVWLFD�
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GDMãF\FK�GDZNRP�UHNRPHQGRZDQ\P�GR�OHF]HQLD�RVWUHJR�HSL]RGX�VFKL]RIUHQLL�QLH�SRZRGXMã�LVWRWQ\FK�]PLDQ�VW÷őH@
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6ğRZD�NOXF]RZH��NOR]DSLQD��KDORSHULGRO��ZROQH�WLROH��VWUHV�RNV\GDF\MQ\��VFKL]RIUHQLD

6XPPDU\�
'LIIHUHQWLDWHG� HIIHFWV�RI� DQWLSV\FKRWLFV��KDORSHULGRO� DQG�FOR]DSLQH�RQ�R[LGDWLYH� VWUHVV�ELRPDUNHUV�ZHUH�DQDO\VHG��
,W�KDV�QRW�EHHQ�GHWHUPLQHG�\HW� LQ�ZKDW�ZD\�FOR]DSLQH�DQG�KDORSHULGRO�DIIHFW�KXPDQ�SODVPD�WKLRO�JURXSV���6+���
7KH�VWXG\�ZDV�DLPHG�DW�HVWDEOLVKLQJ�RI�WKH�HIIHFWV�RI�KDORSHULGRO�DQG�FOR]DSLQH��LQ�GRVHV�UHFRPPHQGHG�IRU�WUHDW@
PHQW�RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD��RQ� IUHH� WKLROV� LQ�KXPDQ�SODVPD�XQGHU� LQb YLWUR* )"'(4+4"'%9�0DWHULDO�DQG�
PHWKRGV��%ORRG�IRU�WKH�VWXG\�ZDV�FROOHFWHG�IURP����KHDOWK\�PDOH�YROXQWHHUV��DJHG�������\HDUV��IRU�$&'�VROXWLRQ��
$FWLYH�VXEVWDQFH�RI� WKH�GUXJV�ZDV�GLVVROYHG� LQ�������GLPHWK\O�VXOIR[LGH� WR� WKH� ILQDO�FRQFHQWUDWLRQV��KDORSHULGRO�
��QJ�PO�DQG����QJ�PO��FOR]DSLQH�����QJ�PO�DQG�����QJ�PO��DQG�LQFXEDWHG�ZLWK�SODVPD�IRU����KRXUV�DW����&��&RQ@
WURO�VDPSOHV�ZHUH�SHUIRUPHG�IRU�HDFK�H[SHULPHQW��ZLWKRXW�WKH�GUXJ���7KH�IUHH�WKLROV�OHYHO�ZDV�PHDVXUHG�XVLQJ�WKH�
(OOPDQ�PHWKRG��DFF��WR�5LFH�(YDQV���������7KH�UHVXOWV�ZHUH�DQDO\VHG�XVLQJ�WKH�SDLUHG�6WXGHQW�W�WHVW��6WDW6RIW�,QF���
7+G+4%+4)G*J9*C9?O9*5HVXOWV��$IWHU����KRXUVp� LQFXEDWLRQ�ZLWK�SODVPD��KDORSHULGRO� LQ�FRQFHQWUDWLRQV���QJ�PO�DQG�
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5
�FKRU\FK�QD�VFKL]RIUHQL÷�GRFKRG]L�GR�REQLőHQLD�
REURQ\�DQW\RNV\GDF\MQHM��VSDGNX�VW÷őHQLD�JOXWDWLR@
QX��*6+��L�QLVNRF]ãVWHF]NRZ\FK�WLROL�RUD]�]PLDQ�

DNW\ZQRĳFL�HQ]\PÐZ�DQW\RNV\GDF\MQ\FK��%DGDQLD�]�Xő\@
FLHP�ELRPDUNHUÐZ�VWUHVX�RNV\GDF\MQHJR�Z\ND]Dğ\��őH�X�RVÐE�
]H�VFKL]RIUHQLã�Z\VW÷SXMH�VWUHV�RNV\GDF\MQ\��NWÐU\�SRZRGXMH�
XV]NRG]HQLH�ELRPROHNXğ�OLSLGÐZ�RUD]�ELDğHN�Sğ\WHN�NUZL�L�RVR@
)HGND@SO��2SLVDQR�ZSğ\Z�SURRNV\GDF\MQ\�OHNÐZ�SU]HFLZSV\@
FKRW\F]Q\FK��SU]HZDőQLH�SLHUZV]HM�JHQHUDFML��/3,*���RUD]�
EUDN�WDNLHJR�ZSğ\ZX�OXE�QDZHW�G]LDğDQLH�DQW\RNV\GDF\MQH�OH@
NÐZ�SU]HFLZSV\FKRW\F]Q\FK�GUXJLHM�JHQHUDFML��/3,,*�NA@DDO9*
1D�SRGVWDZLH�Z\QLNÐZ�EDGDġ�SURZDG]RQ\FK�QD�PRGHOX�
]ZLHU]÷F\P�RUD]�REVHUZDFML�SDFMHQWÐZ�OHF]RQ\FK�KDORSHUL@
GROHP�VWZLHUG]RQR��őH�VWUHV�RNV\GDF\MQ\�MHVW�]DDQJDőRZD@
Q\�Z�WRNV\F]QRĳå�WHJR�OHNXND>8DRO��6DJDUD�XVWDOLğ��őH�KDORSH@
ULGRO�LQGXNXMH�V]HĳFLRNURWQ\�Z]URVW�SR]LRPX�UHDNW\ZQ\FK�
IRUP�WOHQX��526�NDQO��:\ND]Dğ��őH�WRNV\F]QRĳFL�LQGXNRZDQHM�
SU]H]�KDORSHULGRO�Z�QHXURQDFK�NRURZ\FK�V]F]XUD�L�Z�P\VLHM�
OLQLL�NRPÐUHN�KLSRNDPSD�+7����WRZDU]\V]ã�]PLDQ\�PLWR@
FKRQGULDOQHJR�SRWHQFMDğX�EğRQRZHJR��003���JURPDG]HQLH�
526��VSDGHN�VW÷őHQLD�*6+�Z�NRPÐUFH�L�Z]URVW�ZHZQãWU]@
NRPÐUNRZHJR�SR]LRPX�MRQÐZ�&D>c��NWÐU\�EH]SRĳUHGQLR�
SRSU]HG]D�ĳPLHUå�NRPÐUNL��8GRZRGQLğ��őH�REQLőHQLH�VW÷őH@
QLD�ZHZQãWU]NRPÐUNRZHJR�*6+�SRW÷JXMH�WRNV\F]QRĳå�KD@
ORSHULGROX��RUD]�]DVXJHURZDğ��őH�SRGDQLH�HJ]RJHQQ\FK�DQ@
W\RNV\GDQWÐZ�PRőH�FKURQLå�NRPÐUNL�SU]HG�WRNV\F]QRĳFLã�
+$3"*2$</NDQO��:�EDGDQLDFK�LQQ\FK�DXWRUÐZ��SURZDG]RQ\FK�
QD�]ZLHU]÷WDFK��SR�SRGDQLX�KDORSHULGROX�UÐZQLHő�VWZLHUG]R@
QR�VSDGHN�*6+ND=O��=PQLHMV]HQLH�VW÷őHQLD�ZHZQãWU]NRPÐU@
NRZHJR�*6+�Z�SU]HELHJX�VWRVRZDQLD�KDORSHULGROX�SRWZLHU@
G]LOL�UÐZQLHő�3DL�L�ZVS���SURZDG]ãF�EDGDQLD�LQbYLYRNDRO9
2EHFQLH�XZDőD�VL÷��őH�VWUHV�RNV\GDF\MQ\�MHVW�ZDőQ\P�F]\Q@
QLNLHP�WRNV\F]QRĳFL�Z\ZLHUDQHM�SU]H]�OHNL�SU]HFLZSV\FKR@
W\F]QH��NWÐUH�LQGXNXMã�JHQHURZDQLH�UHDNW\ZQ\FK�IRUP�WOH@
QX�L�SRZRGXMã�REMDZ\�G\VNLQHW\F]QH�RUD]�LQQH�REMDZ\�
]�NU÷JX�W]Z��]DEXU]Hġ�UXFKRZ\FK��PRYHPHQW�GLVRUGHUVO9*
-HGQDN�Z�SU]\SDGNX�NOR]DSLQ\��/3,,*��NWÐU\�]D]Z\F]DM�
QLH�SRZRGXMH�WDNLFK�REMDZÐZ��QLH�RSLV\ZDQR�WDNLHJR�G]LD@
ğDQLDNDQO��:�EDGDQLDFK�SURZDG]RQ\FK�QD�PRGHOX�LQbYLWUR�
QD�OLQLDFK�NRPÐUNRZ\FK�VWZLHUG]RQR��őH�NOR]DSLQD�FKUR@
QL�NRPÐUNL�SU]HG�DSRSWR]ã�VSRZRGRZDQã�VWUHVHP�RNV\@
GDF\MQ\P�Z\ZRğDQ\P�GRĳZLDGF]DOQLH�SU]H]�UÐőQH�F]\Q@
'4<4NDCO��:�EDGDQLDFK�ZğDVQ\FK�SURZDG]RQ\FK�QD�PRGHOX�
LQbYLWUR�SR�LQNXEDFML�NOR]DSLQ\�]�RVRF]HP�]GURZ\FK�RFKRW@
'4<P;*;*&"#P;'G'4/*H*&#PBGF4*<"'+#"2'.F4*;.<GHG'"*

#$%&'()*%#'$

7
)14H"&1#$'4)*&G+4$'+%*$T14B4+*G*($)#$G%$*4'*G'+4"T4(G@

WLYH�GHIHQFH��GHFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�JOXWD@
WKLRQH��*6+��DQG�ORZ�PROHFXODU�WKLROV�*G'(*)1G'3$%*

LQ�WKH�DFWLYLW\�RI�DQWLR[LGDWLYH�HQ]\PHV��6WXGLHV�ZLWK�WKH�XVH�
RI�R[LGDWLYH�VWUHVV�ELRPDUNHUV�LQGLFDWH�WKDW�VFKL]RSKUHQLF�
&G+4$'+%*$T&$#4$')$*"T4(G+4J$*%+#$%%*;14)1*)G/%$%*(GFG3$*

WR�ELRPROHFXOHV�RI�OLSLGV�DQG�SURWHLQV�RI�SODWHOHWV�DQG�SODV@
FGND@SO��3UR�R[LGDWLYH�HIIHFWV�RI�DQWLSV\FKRWLFV��PRVWO\�RI�WKH�
ILUVW�JHQHUDWLRQ��)*$���DQG�WKH�ODFN�RI�VXFK�HIIHFWV�RU�HYHQ�
DQWLR[LGDWLYH�HIIHFWV�RI�WKH�VHFRQG�JHQHUDWLRQ�DQWLSV\FKRW@
LFV��6*$��ZHUH�GHVFULEHGNA@DDO��7KH�UHVXOWV�RI�WKH�VWXGLHV�
FDUULHG�RXW�RQ�DQLPDO�PRGHO�DQG�REVHUYDWLRQ�RI�SDWLHQWV�
+#$G+$(*;4+1*1G2"&$#4("2*4'(4)G+$*+1G+*"T4(G+4J$*%+#$%%*4%*4'@

YROYHG�LQ�WKH�WR[LFLW\�RI�WKLV�GUXJND>8DRO9*\))"#(4'3*+"*7G3G#G8*
KDORSHULGRO�LQGXFHG�D�VL[�IROG�LQFUHDVH�LQ�WKH�OHYHO�RI�UHDF@
WLYH�R[\JHQ�VSHFLHV��526�NDQO9*U$*4'(4)G+$(*+1G+*+1$*+"T@
4)4+.8*4'(/)$(*B.*1G2"&$#4("2*4'*)"#+4)G2*#G+*'$/#"'%*G'(*

4'*+1$*F"/%$*14&&")GF&G2*)$22*24'$%*UM@>>8*4%*G))"F&G@

QLHG�E\�PRGLILFDWLRQV�LQ�PLWRFKRQGULDO�PHPEUDQH�SRWHQWLDO�
�003���DFFXPXODWLRQ�RI�526��GHFUHDVH�LQ�FHOOXODU�FRQFHQ@
WUDWLRQ�RI�*6+�DQG�LQFUHDVH�LQ�LQWUDFHOOXODU�OHYHO�RI�&D>c*
4"'%8*;14)1*(4#$)+2.*&#$)$($(*+1$*)$22K%*($G+19*U$*&#"J$(*

WKDW�D�GHFUHDVH�LQ�LQWUDFHOOXODU�FRQFHQWUDWLRQ�RI�*6+�HQ@
KDQFHG�WKH�WR[LFLW\�RI�KDORSHULGRO��DQG�VXJJHVWHG�WKDW�DG@
PLQLVWUDWLRQ�RI�H[RJHQRXV�DQWLR[LGDQWV�PLJKW�SURWHFW�FHOOV�
DJDLQVW�WKH�WR[LFLW\�RI�WKLV�GUXJNDQO9*-'*%+/(4$%*)G##4$(*"/+*B.*
RWKHU�DXWKRUV��FRQGXFWHG�RQ�DQLPDOV��*6+�ZDV�DOVR�GH@
FUHDVHG�DIWHU�DGPLQLVWUDWLRQ�RI�KDORSHULGROND=O9*\*($)#$G%$(*
FRQFHQWUDWLRQ�RI�LQWUDFHOOXODU�FRQFHQWUDWLRQ�RI�*6+�LQ�WKH�
FRXUVH�RI�WKH�XVH�RI�KDORSHULGRO�ZDV�DOVR�FRQILUPHG�E\�3DL�
$+*G29*4'*LQ�YLYR�%+/(4$%NDRO9
\))"#(4'3*+"*&#$%$'+2.*&#$JG424'3*"&4'4"'%8*"T4(G+4J$*%+#$%%*

LV�DQ�LPSRUWDQW�IDFWRU�RI�WR[LFLW\�H[KLELWHG�E\�DQWLSV\FKRW@
LFV�ZKLFK�LQGXFH�JHQHUDWLRQ�RI�UHDFWLYH�R[\JHQ�VSHFLHV�DQG�
FDXVH�G\VNLQHWLF�V\PSWRPV�DQG�RWKHU�V\PSWRPV�RI�WKH�W\SH�
RI�WKH�VR�FDOOHG�PRYHPHQW�GLVRUGHUV��+RZHYHU��LQ�WKH�FDVH�
RI�WKH�6*$�FOR]DSLQH�ZKLFK�XVXDOO\�GRHV�QRW�FDXVH�VXFK�
V\PSWRPV��WKRVH�HIIHFWV�KDYH�QRW�EHHQ�GHVFULEHGNDQO9*,Q�YL!
WUR�VWXGLHV�RI�FHOOXODU�OLQHV�LQGLFDWH�WKDW�FOR]DSLQH�SURWHFWV�
FHOOV�IURP�DSRSWRVLV�FDXVHG�E\�R[LGDWLYH�VWUHVV�LQGXFHG�H[@
SHULPHQWDOO\�E\�YDULRXV�IDFWRUVNDCO��2XU�RZQ�LQbYLWUR�%+/(4$%*
)"'(/)+$(#DIWHU�LQFXEDWLRQ�RI�FOR]DSLQH�ZLWK�KHDOWK\�YRO@
/'+$$#%K*&2G%FG8*G%*)"F&G#$(*+"*)"'+#"2*%GF&2$%8*%1";$(*

G*+$'($').*+"*24&4(*&$#"T4(G+4"'*($)#$G%$*NF$G%/#$(*B.*

7%$56�OHYHO�NDSO9*\+*+1$*%GF$*+4F$*4'*+1$*$T&$#4F$'+*)G#@

���QJ�PO�DQG�FOR]DSLQH�LQ�FRQFHQWUDWLRQV�����QJ�PO�DQG�����QJ�PO�FDXVHG�VWDWLVWLFDOO\�LQVLJQLILFDQW��DV�FRPSDUHG�
WR�FRQWURO�VDPSOHV��ZLWKRXW�WKH�GUXJ���PRGLILFDWLRQV�LQ�WKH�OHYHO�RI�IUHH�WKLROV��S!�������&RQFOXVLRQV�*!2"HG&4'$*G'(*
KDORSHULGRO�LQ�FRQFHQWUDWLRQV�FRUUHVSRQGLQJ�WR�GRVHV�UHFRPPHQGHG�IRU�WUHDWPHQW�RI�DFXWH�HSLVRGH�RI�VFKL]RSKUH@
QLD��GR�QRW�LQGXFH�VLJQLILFDQW�FKDQJHV�LQ�WKH�FRQFHQWUDWLRQ�RI�IUHH�WKLROV�LQ�SODVPD�

.H\�ZRUGV��FOR]DSLQH��KDORSHULGRO��IUHH�WKLROV��R[LGDWLYH�VWUHVV��VFKL]RSKUHQLD
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WHQGHQFM÷�GR�VSDGNX�SHURNV\GDFML�OLSLGÐZ��PLHU]RQã�VW÷@
őHQLHP�7%$56�NDSO��-HGQRF]HĳQLH�Z�GRĳZLDGF]HQLX�SURZD@
(H"'.F*;*+.)1*%GF.)1*;G#/'<G)1*&"*HG%+"%";G'4/*1G@

ORSHULGROX�]DREVHUZRZDQR�Z\UDŏQ\�Z]URVW�SHURNV\GDFML�
OLSLGÐZ��7%$56�NDAO��:\QLNL�W\FK�EDGDġ�ĳZLDGF]ã�R�SU]H@
FLZVWDZQ\P�G]LDğDQLX�REX�OHNÐZ�QD�VWUHV�RNV\GDF\MQ\��
PLHU]RQ\�]D�SRPRFã�VW÷őHQLD�7%$56�t�PDUNHUD�SHURNV\@
GDFML�OLSLGÐZNDEO��:LHG]D�QD�WHPDW�ZSğ\ZX�]DUÐZQR�/3,*��
MDN�L�/3,,*�QD�SURFHV\�RNV\GDF\MQH�MHVW�GRĳå�RJUDQLF]RQD��
]ZğDV]F]D�Z�]DNUHVLH�LFK�RGG]LDğ\ZDQLD�QD�PDUNHU\�REURQ\�
DQW\RNV\GDF\MQHM��D�ZL÷F�HQ]\P\�DQW\RNV\GDF\MQH�F]\�QL@
VNRF]ãVWHF]NRZH�DQW\RNV\GDQW\��Z�W\P�WLROH��'RW\FKF]DV�
]DUÐZQR�Z�EDGDQLDFK�NOLQLF]Q\FK��MDN�L�SU]HGNOLQLF]Q\FK�
QLH�XVWDORQR��MDNL�ZSğ\Z�Z\ZLHUD�NOR]DSLQD��/3,,*��L�KD@
ORSHULGRO��/3,*��QD�JUXS\�WLRORZH�RVRF]D�OXG]NLHJR�
=ZLã]NL�WLRORZH�RGJU\ZDMã�LVWRWQã�URO÷�Z�RFKURQLH�NRPÐU@
NL�SU]HG�VWUHVHP�RNV\GDF\MQ\P�L�HOHNWURILORZ\PL�NVHQRELR@
W\NDPL��UÐZQLHő�OHNDPLN>?O��1DMZDőQLHMV]H�QLHELDğNRZH�WLROH��
WDNLH�MDN�*6+�RUD]�F\VWHLQD�L�KRPRF\VWHLQD��SHğQLã�ZDő@
QH�IXQNFMH�ELRORJLF]QH��PL÷G]\�LQQ\PL�*6+�SRZRGXMH�GH@
WRNV\NDFM÷�HOHNWURILORZ\FK�NVHQRELRW\NÐZ�RUD]�XF]HVWQLF]\�
Z�ZLHOX�ZDőQ\FK�SURFHVDFK�NRPÐUNRZ\FK��RGSRZLDGDMãF�
]D�XWU]\PDQLH�SUDZLGğRZHM�VWUXNWXU\�L�IXQNFML�ELDğHN��=�NROHL�
F\VWHLQD��WLRORZ\�DPLQRNZDV��MHVW�QLH�W\ONR�F]\QQLNLHP�UH@
GXNXMãF\P��DOH�WHő�VXEVWUDWHP�Z�ELRV\QWH]LH�ELDğHN�L�*6+��
G*#$%H+.*+$3"*GF4'"<;G%/*H2"<G24H";G'$*'G*&";4$#H)1@

QL�ELDğHN��QS��DOEXPLQ�RVRF]D��SHğQLã�IXQNFMH�DQW\RNV\GD@
F\MQH��:�SU]\SDGNX�WLROL�ELDğNRZ\FK�JUXS\��6+�UHV]W�F\@
VWHLQRZ\FK�PRJã�Z\VW÷SRZDå�MDNR�ZROQH�WLROH��GLVXOILG\�
RUD]�WZRU]\å�GLVXILG\�PLHV]DQH�]�WLRODPL�QLVNRF]ãVWHF]@
<";.F49*5+2$'4G'4$*3#/&*+4"2";.)1*N@7UO*#$%H+*).%+$4'.*

Z�ELDğNDFK�PRőH�VNXWNRZDå�SRZVWDQLHP�URGQLNÐZ�WL\OR@
Z\FK��6�QLWUR]RWLROL�F]\�NZDVÐZ�VXOIHQRZ\FKN>?8>DO9*0#")$%*
WHQ�MHVW�RGZUDFDOQ\�L�PD�]QDF]HQLH�UHJXODF\MQH��VWDQRZL�WHő�
HWDS�SRĳUHGQL�QD�GURG]H�SRZVWDZDQLD�PLHV]DQ\FK�GLVLDUF]@
NÐZ��=PLDQD�VWRVXQNX�WLROH�GLVLDUF]NL��F]\OL�]PLDQD�SRWHQ@
FMDğX�UHGRNV�WLROL�Z�NRPÐUFH�OXE�RVRF]X�Z\ZLHUD�]QDF]ãF\�
ZSğ\Z�QD�VWUXNWXU÷�L�IXQNFM÷�ELDğHNN>>O��:Sğ\Z�QD�]PLDQ\�
WHJR�SRWHQFMDğX�MHVW�]ZLã]DQ\�]�WZRU]HQLHP�PLHV]DQ\FK�

ULHG�RXW�XQGHU�WKH�VDPH�FRQGLWLRQV�DIWHU�WKH�XVH�RI�KDORSHU@
4("2*G*(4%+4')+*4')#$G%$*4'*24&4(*&$#"T4(G+4"'*;G%*"B%$#J$(*

�7%$56�NDAO��7KH�UHVXOWV�RI�WKHVH�VWXGLHV�SRLQW�WR�RSSRVLQJ�
HIIHFWV�RI�ERWK�GUXJV�RQ�R[LGDWLYH�VWUHVV�PHDVXUHG�E\�WKH�
OHYHO�RI�7%$56�t�OLSLG�SHUR[LGDWLRQ�PDUNHUNDEO9
7KH�NQRZOHGJH�RI�WKH�LPSDFW�RI�ERWK�)*$V�DQG�6*$V�RQ�
"T4(G+4J$*&#")$%%$%*4%*#G+1$#*24F4+$(8*$%&$)4G22.*;4+14'*+1$4#*

HIIHFWV�RQ�DQWLR[LGDWLYH�GHIHQFH�PDUNHUV��L�H��DQWLR[LGDWLYH�
$'H.F$%*"#*2";@F"2$)/2G#*G'+4"T4(G'+%8*4')2/(4'3*+14"2%9*

6R�IDU�QHLWKHU�FOLQLFDO�QRU�SUHFOLQLFDO�VWXGLHV�HVWDEOLVKHG�
WKH�HIIHFWV�RI�FOR]DSLQH��6*$��DQG�KDORSHULGRO��)*$��RQ�
1/FG'*&2G%FG*+14"2*3#"/&%9

7KLRO�FRPSRXQGV�SOD\�D�VLJQLILFDQW�UROH�LQ�WKH�FHOO�SURWHF@
+4"'*G3G4'%+*"T4(G+4J$*%+#$%%*G'(*$2$)+#"&1424)*T$'"B4"+4)%8*

G2%"*(#/3%N>?O9*M1$*F"%+*4F&"#+G'+*'"'@&#"+$4'*+14"2%8*%/)1*

DV�*6+�DQG�F\VWHLQH�DQG�KRPRF\VWHLQH��IXOILO�LPSRUWDQW�EL@
RORJLFDO�IXQFWLRQV��DPRQJ�RWKHU�*6+�FDXVHV�GHWR[LFDWLRQ�
RI�HOHFWURSKLOLF�[HQRELRWLFV�DQG�SDUWLFLSDWHV�LQ�PDQ\�LP@
SRUWDQW�FHOOXODU�SURFHVVHV��DFFRXQWLQJ�IRU�WKH�PDLQWHQDQFH�
RI�FRUUHFW�VWUXFWXUH�DQG�IXQFWLRQ�RI�SURWHLQV��2Q�WKH�RWK@
$#*1G'(8*).%+$4'$*N+14"2*GF4'"*G)4(O*4%*'"+*"'2.*G*#$(/)4'3*

IDFWRU�EXW�DOVR�D�VXEVWUDWH�LQ�ELRV\QWKHVLV�RI�SURWHLQ�DQG�
*6+��ZKHUHDV�WKH�UHVLGXHV�RI�WKLV�DPLQR�DFLG��ORFDWHG�RQ�
WKH�VXUIDFH�RI�WKH�SURWHLQV��H�J��SODVPD�DOEXPLQV���IXOILO�DQ@
WLR[LGDWLYH�IXQFWLRQV��,Q�WKH�FDVH�RI�SURWHLQ�WKLROV��WKH��6+�
JURXSV�RI�F\VWHLQH�UHVLGXHV�PD\�RFFXU�DV�IUHH�WKLROV��GLVXO@
ILGHV��DQG�IRUP�GLVXOILGHV�PL[HG�ZLWK�ORZ�PROHFXODU�WKLROV��
2[LGDWLRQ�RI�WKLRO�JURXSV���6+��RI�F\VWHLQH�UHVLGXHV�LQ�SUR@
WHLQV�PD\�JLYH�ULVH�WR�WKLRO�UDGLFDOV��6�QLWURVRWKLROV�RU�VXOIHQ@
4)*G)4(%N>?8>DO9*M14%*&#")$%%*4%*#$J$#%4B2$*G'(*B$G#%*#$3/2G+"@

#.*4F&"#+G')$8*B$%4($%*4+*)"'%+4+/+$%*G'*4'(4#$)+*%+G3$*4'*+1$*

IRUPDWLRQ�RI�PL[HG�GLVXOILGHV��$�PRGLILFDWLRQ�LQ�WKH�WKL@
ROV�GLVXOILGHV�UDWLR��L�H��PRGLILFDWLRQ�RI�WKLROV�UHGR[�SRWHQ@
WLDO�LQ�WKH�FHOO�RU�SODVPD��VLJQLILFDQWO\�DIIHFWV�SURWHLQV�VWUXF@
WXUH�DQG�IXQFWLRQN>>O��7KH�LPSDFW�RQ�PRGLILFDWLRQV�LQ�WKLV�
SRWHQWLDO�LV�FRQQHFWHG�ZLWK�WKH�IRUPDWLRQ�RI�PL[HG�GLVXO@
ILGHV�LQ�UHVXOW�RI�WKH�SURWHLQV�6�WKLRODWLRQ�UHDFWLRQ��ILJ������
+RZHYHU��XQGHU�D�VKRUWDJH�RI�JOXWDWKLRQH�LQ�UHVXOW�RI�R[LGD@
WLYH�VWUHVV��WKH�FHOOV�DUH�H[SRVHG�WR�LUUHYHUVLEOH�IXUWKHU�R[LGD@

S* – S-glutation
S-glutathione

Białko
Protein

Białko
Protein

Białko
Protein

Białko
Protein

(utleniacze, leki?)
Stres oksydacyjny
(oxidants, drugs?)
Oxidative stress

Nieodwracalne 
utlenianie

Irreversible oxidation

SH

SH SH

SH

SH

SO3H

SO2H

5\V������6�WLRODFMD�MDNR�PHFKDQL]P�FKURQLÈF\�UHV]W\�F\VWHLQ\�ZbELDïNDFK�SU]HG�QLHRGZUDFDOQ\P�XWOHQLDQLHP�JUXS��6+�GR��62%+�Lb�62�&
)LJ������6�WKLRODWLRQ�DV�DbPHFKDQLVP�SURWHFWLQJ�F\VWHLQH�UHVLGXHV�LQbSURWHLQV�IURP�LUUHYHUVLEOH�R[LGDWLRQ�RIb�6+�JURXSV�WRb�62%+�DQG��62�&
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GLVLDUF]NÐZ�Z�Z\QLNX�UHDNFML�6�WLRODFML�ELDğHN��U\V������-HG@
QDN�Z�V\WXDFML�QLHGRERUX�JOXWDWLRQX�Z�Z\QLNX�VWUHVX�RNV\@
GDF\MQHJR�Z�NRPÐUNDFK�SRMDZLD�VL÷�QLHEH]SLHF]HġVWZR�
'4$"(;#G)G2'$3"*(G2%H$3"*/+2$'4G'4G*3#/&*@7U*("*<;G%P;*

VXOILQRZ\FK��5�62>+��L�VXOIRQRZ\FK��5�62RUO8*)"*&#";G@

G]L�GR�XWUDW\�ZV]\VWNLFK�ELRORJLF]Q\FK�IXQNFML�ELDğHN��]D@
OHőQ\FK�RG�QXNOHRILORZ\FK�ZğDĳFLZRĳFL�JUXS��6+��U\V�����
7DN�ZL÷F�JURPDG]HQLH�PLHV]DQ\FK�JUXS�GLVLDUF]NÐZ�
ELDğND�Z�ZDUXQNDFK�RNV\GDF\MQ\FK�QDOHő\�GR�PDUNHUÐZ�
VWUHVX�RNV\GDF\MQHJR�L�MHGQRF]HĳQLH�ZVND]XMH�QD�PHFKD@
'4HF*"B#"'.*&#H$(*'4$"(;#G)G2'.F*/+2$'4G'4$F*3#/&*

�6+��-HGQDN�WZRU]HQLH�GLVLDUF]NÐZ�Z�SURFHVLH�6�WLROD@
FML�ELDğHN�MHVW�PRőOLZH�W\ONR�ZWHG\��JG\�Z\VW÷SXMH�RGSR@
ZLHGQLH�VW÷őHQLH�*6+�OXE�LQQ\FK�WLROL��=DUÐZQR�UHJXOD@
F\MQH��MDN�L�DQW\RNV\GDF\MQH�]QDF]HQLH�SURFHVX�6�WLRODFML�
ELDğHN�ĳFLĳOH�ZLãőH�VL÷�]�RGZUDFDOQRĳFLã�W\FK�UHDNFML��F]\@
OL�]�SURFHVHP�GHWLRODFML��Z�NWÐU\�Vã�]DDQJDőRZDQH�WLROR@
WUDQVIHUD]\��JOXWDUHGRNV\Q\�L�WLRUHGRNV\Q\N>>O��:�RVRF]X�
]H�Z]JO÷GX�QD�R�ZLHOH�QLőV]H�QLő�Z�NRPÐUFH�VW÷őHQLH�JOX@
WDWLRQX�LVWRWQH�]QDF]HQLH�GOD�SURFHVÐZ�6�WLRODFML�PDMã�
JğÐZQLH�JUXS\�WLRORZH���6+��ELDğHN��]ZğDV]F]D�DOEXPLQ�

&(/�%$'$1,$

&HOHP�EDGDQLD� MHVW�SRUÐZQDQLH�ZSğ\ZX�Z\ZLHUDQHJR�
SU]H]�NOR]DSLQ÷�L�KDORSHULGRO�QD�SR]LRP�ZROQ\FK�WLROL�
N3#/&*@7UO*"%")HG*;*;G#/'<G)1*LQbYLWUR9

0$7(5,$Ğ�,�0(72'<

0DWHULDğ�EDGDZF]\�VWDQRZLğR�ĳZLHőH�RVRF]H�Z\L]ROR@
ZDQH� ]� NUZL� SREUDQHM� QD� DQW\NRDJXODQW�$&'� �NZDV�
F\WU\QRZ\�F\WU\QLDQ� VRGX�GHNVWUR]D�� ���� Y�Y��� .UHZ�
SREUDQR�RG����]GURZ\FK�P÷őF]\]Q��VWXGHQWÐZ�8QLZHU@
V\WHWX�0HG\F]QHJR�Z�ĞRG]L��Z�ZLHNX�������ODW��ĳUHGQLR�
�������URNX���'R�RFHQ\�VWDQX�]GURZLD�SV\FKLF]QHJR�]D@
VWRVRZDQR�0�,�1�,��t�0LQL�,QWHUQDWLRQDO�1HXURSV\FKLD@
+#4)*-'+$#J4$;N>RO9*0#H$&#";G(H"'"*BG(G'4G*4'+$#'4%+.)H'$8*

QHXURORJLF]QH�L�ODERUDWRU\MQH�RUD]�NZHVWLRQDULXV]RZH�Z\@
ZLDG\�GRW\F]ãFH�SU]HE\W\FK�FKRUÐE��QDZ\NÐZ�ő\ZLHQLR@
;.)18*%+"%";G'.)1*2$<P;8*G'+."<%.(G'+P;*&")1"(H$'4G*

URĳOLQQHJR�L�IDUPDFHXW\F]QHJR�RUD]�Xő\ZDQ\FK�VXEVWDQ@
FML�SV\FKRDNW\ZQ\FK��'R�EDGDġ�SU]\M÷WR�RVRE\�SRFKRG]H@
QLD�SROVNLHJR��ő\MãFH�Z�SRGREQ\FK�ZDUXQNDFK�VRFMRHNR@
QRPLF]Q\FK��]GURZH��EH]�]DEXU]Hġ�SV\FKLF]Q\FK�L�FKRUÐE�
VRPDW\F]Q\FK���]�SUDZLGğRZ\P�%0,��QLHZ\ND]XMãFH�FHFK�
]HVSRğX�PHWDEROLF]QHJR��Z�W\P�]DEXU]Hġ�JRVSRGDUNL�OLSL@
GRZHM�L�Z÷JORZRGDQRZHM���VWRVXMãFH�GLHW÷�]UÐZQRZDőRQã��
NWÐUH�QLH�Xő\ZDğ\�VXEVWDQFML�SV\FKRDNW\ZQ\FK��QDUNRW\@
NÐZ��DONRKROX��QLNRW\Q\���QLH�VXSOHPHQWRZDğ\�DQW\RNV\@
GDQWÐZ�SRFKRG]HQLD�URĳOLQQHJR�OXE�IDUPDFHXW\F]QHJR�
RUD]�SUHSDUDWÐZ�]DZLHUDMãF\FK�ZLHORQLHQDV\FRQH�NZD@
V\�WğXV]F]RZH��:\NOXF]RQR�PRőOLZRĳå�Z\VW÷SRZDQLD�ZH�
<#;4*BG(G'.)1*")1"+'4<P;*2$<P;*2/B*4)1*F$+GB"24+P;8*

SU]\MPXMãF�NU\WHULXP�QLHXő\ZDQLD�őDGQ\FK�OHNÐZ��Z�W\P�

WLRQ�RI��6+�JURXSV�WR�VXOILQLF�DFLGV��5�62>+��DQG�VXOIRQ@
LF�DFLGV��5�62R+���ZKLFK�OHDGV�WR�WKH�ORVV�RI�DOO�ELRORJLFDO�
IXQFWLRQV�RI�SURWHLQV��GHSHQGHQW�RQ�QXFOHRSKLOLF�SURSHUWLHV�
RI��6+�JURXSV��ILJ�����
6R�DFFXPXODWLRQ�RI�PL[HG�JURXSV�RI�SURWHLQ�GLVXOILGHV�XQ@
($#*"T4(G+4J$*)"'(4+4"'%*B$2"'3%*+"*"T4(G+4J$*%+#$%%*FG#<@

HUV�DQG�VLPXOWDQHRXVO\�SRLQWV�WR�WKH�PHFKDQLVP�RI�GHIHQFH�
DJDLQVW�LUUHYHUVLEOH�R[LGDWLRQ�RI��6+�JURXSV��+RZHYHU��
WKH�IRUPDWLRQ�RI�GLVXOILGHV�LQ�WKH�SURFHVV�RI�6�WKLRODWLRQ�
RI�SURWHLQV�LV�SRVVLEOH�RQO\�ZLWK�DQ�DSSURSULDWH�FRQFHQWUD@
WLRQ�RI�*6+�RU�RWKHU�WKLROV��%RWK�UHJXODWRU\�DQG�DQWLR[L@
GDWLYH�VLJQLILFDQFH�RI�WKH�SURFHVV�RI�SURWHLQV�6�WKLRODWLRQ�
LV�VWULFWO\�FRQQHFWHG�ZLWK�UHYHUVLELOLW\�RI�WKHVH�UHDFWLRQV��L�H��
GHWKLRODWLRQ�SURFHVV��ZKLFK�LQYROYHV�WKLROWUDQVIHUDVHV��JOX@
+G#$("T4'%*G'(*+14"#$("T4'%N>>O9*-'*&2G%FG8*";4'3*+"*F/)1*

2";$#*32/+G+14"'$*)"')$'+#G+4"'*+1G'*+1G+*4'*+1$*)$228*&G#@

WLFXODUO\�LPSRUWDQW�IRU�6�WKLRODWLRQ�SURFHVVHV�DUH�PDLQO\�
WKLRO���6+��JURXSV�RI�SURWHLQV��HVSHFLDOO\�DOEXPLQV�

$,0�2)�7+(�678'<

7KH� VWXG\� LV� DLPHG� DW� WKH� FRPSDULVRQ�RI� WKH� HIIHFWV�
RI�FOR]DSLQH�DQG�KDORSHULGRO�RQ�WKH�OHYHO�RI�IUHH�WKLROV�
N@7U*3#"/&%O*4'*&2G%FG*/'($#*LQbYLWUR*)"'(4+4"'%9

0$7(5,$/�$1'�0(7+2'6

7KH�UHVHDUFK�PDWHULDO�FRQVLVWHG�RI�IUHVK�EORRG�SODVPD�RE@
WDLQHG�IURP�EORRG�VDPSOHV�PL[HG�ZLWK�DQWLFRDJXODQW�$&'�
�FLWULF�DFLG�VRGLXP�FLWUDWH�GH[WURVH������Y�Y���%ORRG�VDP@
SOHV�ZHUH�REWDLQHG�IURP����KHDOWK\�PDOH�VXEMHFWV��VWXGHQWV�
RI�WKH�0HGLFDO�8QLYHUVLW\�RI�/RG]��DJHG��������PHDQ�DJH�
>=b?9C*.$G#%O9*M1$*&G+4$'+%K*F$'+G2*1$G2+1*;G%*G%%$%%$(*/%@

LQJ�WKH�0�,�1�,��t�0LQL�,QWHUQDWLRQDO�1HXURSV\FKLDWULF�,QWHU@
J4$;N>RO9*M1$.*/'($#;$'+*4'+$#'G28*'$/#"2"34)G2*$TGF4'G+4"'%*

G'(*2GB"#G+"#.*+$%+%8*G2"'3*;4+1*%+#/)+/#$(*F$(4)G2*4'+$#J4$;%*

)"')$#'4'3*&G%+*(4%$G%$%8*(4$+G#.*1GB4+%8*/%$(*(#/3%8*G'+4"T@

LGDQWV�RI�YHJHWDEOH�DQG�SKDUPDFHXWLFDO�RULJLQ��DQG�XVHG�SV\@
FKRDFWLYH�VXEVWDQFHV��7KH�VWXG\�LQYROYHG�SHRSOH�RI�3ROLVK�
"#434'*;1"*24J$(*4'*%4F42G#*%")4"$)"'"F4)*)"'(4+4"'%8*+1$.*

;$#$*1$G2+1.*N;4+1"/+*F$'+G2*(4%"#($#%*G'(*%"FG+4)*(4%$G%@

HV���ZLWKRXW�IHDWXUHV�RI�PHWDEROLF�V\QGURPH��LQFOXGLQJ�GLV@
"#($#%*4'*24&4(*G'(*)G#B"1.(#G+$*F$+GB"24%FO8*;4+1*)"##$)+*

L6-W*+1$.*/%$(*G*BG2G')$(*(4$+*G'(*(4(*'"+*/%$*&%.)1"G)@

+4J$*%/B%+G')$%*N'G#)"+4)%8*G2)"1"28*+"BG))"O8*G'.*G'+4"T4@

GDQWV�RI�YHJHWDEOH�RU�SKDUPDFHXWLFDO�RULJLQ�DQG�SUHSDUD@
WLRQV�FRQWDLQLQJ�SRO\XQVDWXUDWHG�IDWW\�DFLGV��$Q\�SRVVLEOH�
SUHVHQFH�RI�PHGLFLQDO�GUXJV�RU�WKHLU�PHWDEROLWHV�LQ�WKH�H[@
GF4'$(*J"2/'+$$#%K*B2""(*;G%*$T)2/($(8*G%*4+*;G%*G%%/F$(*

+1G+*'"*(#/3%*;"/2(*B$*/%$(8*'"+*$J$'*+$F&"#G#42.8*(/#4'3*+1$*

2G%+*>Q*1"/#%*"#*G*2"'3$#*+4F$9*M1$*%+/(.*1G%*B$$'*G&&#"J$(*

E\�WKH�(WKLFDO�&RPPLWWHH�RI�WKH�0HGLFDO�8QLYHUVLW\�RI�/RG]�
t�1R�511�����������7KH�YROXQWHHUV�LQFOXGHG�LQ�WKH�VWXG\�
KDYH�EHHQ�LQIRUPHG�DERXW�LWV�DLPV�DQG�LPSOHPHQWHG�PHWKRGV�
DQG�WKH\�H[SUHVVHG�WKHLU�ZULWWHQ�FRQVHQW�IRU�SDUWLFLSDWLRQ�LQ�LW�
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UÐZQLHő�GRUDŏQLH��Z�F]DVLH�RVWDWQLHM�GRE\�OXE�Z�F]DVLH�RG@
SRZLHGQLR�GğXőV]\P��1D�EDGDQLD�Z\UD]LğD�]JRG÷�.RPL@
VMD�(W\F]QD�8QLZHUV\WHWX�0HG\F]QHJR�Z�ĞRG]L�t�QXPHU�
511�����������2FKRWQLF\�X]\VNDOL�LQIRUPDFM÷�QD�WHPDW�
FHOX�L�PHWRG�EDGDZF]\FK�RUD]�Z\UD]LOL�SLVHPQã�]JRG÷�
QD�XG]LDğ�Z�EDGDQLX�

,=2/2:$1,(�262&=$�,b,1.8%$&-$�)
262&=$�=b/(.,(0

3REUDQã� NUHZ� ��´��PO��ZLURZDQR� ���PLQXW� SU]\�
�����REU��PLQ��Z�ZLUÐZFH�6,*0$��.����Z�WHPSHUDWXU]H�
���&�Z�FHOX�RWU]\PDQLD�RVRF]D��'R�����PO�RVRF]D�GRGDZD@
QR�NROHMQR�VXEVWDQFM÷�F]\QQã�EDGDQ\FK�OHNÐZ��UR]SXV]F]R@
Qã�Z�������GLPHW\ORVXOIRWOHQNX�t�'062��VW÷őHQLD�NRġFR@
ZH��RGSRZLDGDMãFH�VWDELOQHPX�VW÷őHQLX�OHNX�RVLãJDQHPX�SR�
;4$2"<#"+'.F*&"(G'4/*(G;$<*%+"%";G'.)1*;*2$)H$'4/*"%+#$@

JR�HSL]RGX�VFKL]RIUHQLL��KDORSHULGRO���QJ�PO�L����QJ�PO�RUD]�
NOR]DSLQD�����QJ�PO�L�����QJ�PO���6XEVWDQFMH�F]\QQH�KDOR@
SHULGROX�L�NOR]DSLQ\�RWU]\PDQR�RGSRZLHGQLR�]�ILUP\�3ROID�
L�ILUP\�$QSKDUP��%DGDQH�SUÐE\�RVRF]D�]�OHNDPL�UR]SXV]@
F]RQ\PL�Z�'062�LQNXERZDQR����JRG]LQ\�Z�WHPSHUDWX@
U]H�SRNRMRZHM��'R�NDőGHJR�GRĳZLDGF]HQLD�Z\NRQDQR�SUÐ@
E\�NRQWUROQH��NWÐUH�VWDQRZLğR�RVRF]H�]�'062��EH]�OHNX���
:�SUÐEDFK�RVRF]D�SR����JRG]LQQHM�LQNXEDFML�]�RNUHĳORQ\P�
VW÷őHQLHP�OHNX�RUD]�Z�SUÐEDFK�NRQWUROQ\FK�R]QDF]DQR�VW÷@
őHQLH�ZROQ\FK�WLROL�PHWRGã�(OOPDQDN>Q8>=O9

2=1$&=$1,(�67}¿(1,$�)
*583�7,2/2:<&+�:b262&=8

&DğNRZLWã�]DZDUWRĳå�WLROL��JUXS�VXOIK\GU\ORZ\FK��6+��Z�RVR@
F]X�LQNXERZDQ\P����JRG]LQ\�]�KDORSHULGROHP�OXE�NOR]DSLQã�
RUD]�Z�SUÐEDFK�NRQWUROQ\FK�EH]�OHNX�R]QDF]RQR�PHWRGã�(OO@
FG'G*H*;.<"#H.%+G'4$F*<;G%/*=8=K@(4+4"B4%@N>@'4+#"B$'H"$%"@

ZHJR���'71%���]�NWÐU\P�WLROH�UHDJXMã��FR�SURZDG]L�GR�SR@
;%+G'4G*BG#;'$3"*(4G'4"'/*<;G%/*=@+4"@>@'4+#"B$'H"$%";$3"*

�71%��R�PDNV\PDOQHM�DEVRUEDQFML�SU]\�λ ����QPN>=O��6W÷őH@
QLH�WLROL�REOLF]RQR��VWRVXMãF�ZDUWRĳå�PRORZHJR�ZVSÐğF]\QQL@
ND�DEVRUEDQFML�GOD�GLDQLRQX�71%��ε �������0@D´FP@DO9*5H.@

VNDQH�Z\QLNL�SU]HGVWDZLRQR�MDNR�VW÷őHQLH�WLROL�Z�SU]HOLF]HQLX�
QD�PLOLJUDP�ELDğND��QPRO�PJ���6W÷őHQLH�ELDğND�Z�RVRF]X�RNUH@
ĳORQR�PHWRGã�%UDGIRUGD��D�MDNR�Z]RU]HF�Z\NRU]\VWDQR�UR]@
WZÐU�DOEXPLQ\�ZRğRZHMN>CO��2]QDF]HQLD�VW÷őHQLD�WLROL�Z\NRQD@
'"*;*(;/<#"+'.)1*&";+P#H$'4G)19

%3%21#%)-0%0$-0$,#3%

:\QLNL�EDGDġ�SRGGDQR�DQDOL]LH�VWDW\VW\F]QHM��REOLF]RQR�
ĳUHGQLH�DU\WPHW\F]QH�L�EğãG�VWDQGDUGRZ\�ĳUHGQLHM��,VWRW@
QRĳå�UÐőQLF�PL÷G]\�EDGDQ\PL�SUÐEDPL�]�LQNXERZDQ\P�OH@
NLHP�L�SUÐEDPL�NRQWUROQ\PL�]DUÐZQR�GOD�ZDUWRĳFL�VW÷őH@
QLD�WLROL��MDN�L�VW÷őHQLD�7%$56�REOLF]RQR�]D�SRPRFã�WHVWX�
W�6WXGHQWD�GOD�SUÐE�]DOHőQ\FK��WHVW�VSDURZDQ\���'R�EDGDġ�
]DVWRVRZDQR�SDNLHW�6WDW6RIW�,QF���6WDWLVWLFD�Y������

#,62/$7,21�2)�%/22'�3/$60$�$1'�
,1&8%$7,21�2)�3/$60$�:,7+�7+(�'58*

7KH�FROOHFWHG�EORRG���´��PO��ZDV�FHQWULIXJHG�IRU����PLQ@
XWHV�DW����&�DQG������USP��6,*0$��.���FHQWULIXJH��WR�RE@
WDLQ�SODVPD��$FWLYH�VXEVWDQFH�RI�WKH�WHVWHG�GUXJV��GLVVROYHG�
LQ�������GLPHWK\O�VXOIR[LGH�t�'062��ZDV�DGGHG�FRQVHFX@
WLYHO\�WR�����PO�RI�EORRG�SODVPD��WKH�ILQDO�FRQFHQWUDWLRQV��FRU@
UHVSRQGLQJ�WR�VWDEOH�FRQFHQWUDWLRQ�RI�WKH�GUXJ�DFKLHYHG�DIWHU�
PXOWLSOH�XVH�RI�WKH�GRVHV�XVHG�IRU�WKH�WUHDWPHQW�RI�DFXWH�HSL@
VRGH�RI�VFKL]RSKUHQLD��KDORSHULGRO���QJ�PO�DQG����QJ�PO�DQG�
FOR]DSLQH�����QJ�PO�DQG�����QJ�PO���7KH�DFWLYH�VXEVWDQF@
HV�RI�KDORSHULGRO�DQG�FOR]DSLQH�ZHUH�VXSSOLHG�UHVSHFWLYHO\�
IURP�3ROID�DQG�$QSKDUP��7KH�WHVWHG�VDPSOHV�RI�SODVPD�ZLWK�
WKH�GUXJV�GLVVROYHG�LQ�'062�ZHUH�LQFXEDWHG�IRU����KRXUV�
G+*#""F*+$F&$#G+/#$9*Z"#*$G)1*$T&$#4F$'+*+1$*)"'+#"2*%GF@

SOHV�ZHUH�PDGH��FRQVLVWLQJ�RI�SODVPD�ZLWK�'062��ZLWKRXW�
WKH�GUXJ���$IWHU����KRXUVp�LQFXEDWLRQ��LQ�SODVPD�VDPSOHV�ZLWK�
SUHGHILQHG�GUXJ�FRQFHQWUDWLRQ�DQG�FRQWURO�VDPSOHV�WKH�OHYHO�
RI�IUHH�WKLROV�ZDV�GHWHUPLQHG�XVLQJ�WKH�(OOPDQ�PHWKRGN>Q8>=O9

(9$/8$7,21�2)�7+,2/�*52836�
&21&(175$7,21�,1�3/$60$

7KH� WRWDO� FRQWHQWV�RI� WKLROV� �VXOIK\GU\O� JURXSV� �6+���
LQ�SODVPD�VDPSOHV�LQFXEDWHG�IRU����KRXUV�ZLWK�KDORSHUL@
("2*"#*)2"HG&4'$*G'(*4'*)"'+#"2*%GF&2$%*;4+1"/+*+1$*+$%+$(*

GUXJ��ZHUH�PHDVXUHG�DFFRUGLQJ�WR�(OOPDQ�PHWKRG��ZKHUH�
UHDFWLRQ�RI����p�GLWKLRELV����QLWUREHQ]RLF�DFLG���'71%��
ZLWK�WKLRO�JURXSV�OHDGV�WR�IRUPDWLRQ�RI�FRORXUHG�GLDQLRQ�
RI���WKLR���QLWUREHQ]RLF�DFLG��71%��ZLWK�PD[LPDO�DEVRU@
BG')$*G+*λ ����QPN>=O9*M1$*+"+G2*+14"2%*)"')$'+#G+4"'*;G%*

FDOFXODWHG�EDVHG�RQ�WKH�YDOXH�RI�PRODU�H[WLQFWLRQ�FRHIILFLHQW�
IRU�71%�GLDQLRQ��ε �������0@D´FP@DO9*M1$*"B+G4'$(*#$@

%/2+%*;$#$*$T&#$%%$(*G%*+14"2%*)"')$'+#G+4"'*&$#*F42243#GF*

RI�SURWHLQ��QPRO�PJ���7KH�SURWHLQ�FRQFHQWUDWLRQ�LQ�SODVPD�
ZDV�GHWHUPLQHG�XVLQJ�%UDGIRUG�PHWKRG��DQG�WKH�ERYLQH�VH@
#/F*G2B/F4'*%"2/+4"'*;G%*/%$(*G%*G*%+G'(G#(N>CO9*M1$*+14@

"2%*)"')$'+#G+4"'*F$G%/#$F$'+%*;$#$*FG($*4'*(/&24)G+$9

-0%01-01,%2)%3%2$-1-

7KH�REWDLQHG�UHVXOWV�RI�WKH�VWXG\�ZHUH�VXEMHFWHG�WR�VWD@
+4%+4)G2*G'G2.%4%,*G#4+1F$+4)*F$G'%*G'(*%+G'(G#(*($J4G+4"'*

RI�WKH�PHDQ�YDOXH�ZHUH�FDOFXODWHG��7KH�VLJQLILFDQFH�RI�GLI@
IHUHQFHV�EHWZHHQ�WKH�WHVWHG�VDPSOHV�ZLWK�LQFXEDWHG�GUXJ�
DQG�FRQWURO�VDPSOHV�ERWK�IRU�WKH�YDOXHV�RI�WKLROV�FRQFHQWUD@
WLRQ�DQG�7%$56�FRQFHQWUDWLRQ�ZDV�GHWHUPLQHG�XVLQJ�WKH�
SDLUHG�6WXGHQW�W�WHVW�IRU�GHSHQGHQW�YDULDEOHV��3DFNDJH�6WDW@
6RIW�,QF���6WDWLVWLFD�Y������IRU�VWDWLVWLFDO�DQDO\VLV�ZDV�XVHG�

5(68/76

+DORSHULGRO�DIWHU����KRXUVp�LQFXEDWLRQ�ZLWK�EORRG�SODVPD��
G%*)"F&G#$(*+"*+1$*)"'+#"2*%GF&2$%8*)G/%$(*G*%+G+4%+4)G2@
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:<1,.,

+DORSHULGRO�SR����JRG]LQQHM�LQNXEDFML�]�RVRF]HP�Z�SRUÐZQD@
QLX�]�SUÐEDPL�NRQWUROQ\PL�SRZRGRZDğ�QLHLVWRWQ\�VWDW\VW\F]QLH�
Z]URVW�VW÷őHQLD�WLROL�]DUÐZQR�GOD�VW÷őHQLD�OHNX���QJ�PO��R������
MDN�L����QJ�PO��R������U\V�����WDEHOD�����3RGREQLH�Z�SU]\SDG@
NX�NOR]DSLQ\�SR����JRG]LQQHM�LQNXEDFML�]�RVRF]HP�RGQRWR@
;G'"*'4$4%+"+'.*%+G+.%+.)H'4$8*;*"('4$%4$'4/*("*&#PB*<"'+#"2@

Q\FK��VSDGHN�VW÷őHQLD�ZROQ\FK�WLROL�t�R������GOD�VW÷őHQLD�OHNX�
����QJ�PO�RUD]�MHJR�Z]URVW�t�R����GOD�VW÷őHQLD�OHNX�����QJ�PO�
�U\V�����WDEHOD�����:\QLNL�EDGDġ�ZVND]XMã��őH�]DUÐZQR�NOR]DSL@
QD��MDN�L�KDORSHULGRO�Z�VW÷őHQLDFK�RGSRZLDGDMãF\FK�GDZNRP�
OHNX�UHNRPHQGRZDQ\P�GR�OHF]HQLD�VFKL]RIUHQLL�QLH�ZSğ\ZDMã�
LVWRWQLH�QD�]PLDQ÷�VW÷őHQLD�ZROQ\FK�WLROL�Z�RVRF]X�

',-.#/$#/

6WUHV�RNV\GDF\MQ\�L�ZROQH�URGQLNL�RGJU\ZDMã�URO÷�Z�SDWRIL@
]MRORJLL�V]HUHJX�]DEXU]Hġ�QHXURSV\FKLDWU\F]Q\FK��,VWQLHMH�
ZLHOH�V]ODNÐZ�SURZDG]ãF\FK�GR�QDGPLHUQHJR�Z\WZDU]DQLD�
ZROQ\FK�URGQLNÐZ�L�UHDNW\ZQ\FK�IRUP�WOHQX�L�Z\QLNDMãFH@
JR�]�WHJR�VWUHVX�RNV\GDF\MQHJR��=PLDQ\�VWDWXVX�DQW\RNV\@
GDF\MQHJR�Z�VFKL]RIUHQLL�PRJã�E\å�QDVW÷SVWZHP�]ZL÷NV]R@
QHJR�JHQHURZDQLD�UHDNW\ZQ\FK�IRUP�WOHQX��:\QLNL�EDGDġ�
ZVND]XMã�WHő��őH�OHNL�SU]HFLZSV\FKRW\F]QH�VWRVRZDQH�Z�OH@
F]HQLX�VFKL]RIUHQLL�PRJã�Z\ZLHUDå�]UÐőQLFRZDQ\�ZSğ\Z�
QD�SURFHV\�UHGRNV��FKRFLDő�UÐőQLFH�WH�QLH�Vã�GRVWDWHF]QLH�
Z\MDĳQLRQH�L�Z\QLNDMã�SUDZGRSRGREQLH�]H�]ğRőRQ\FK�PH@
FKDQL]PÐZ�NRPÐUNRZHJR�L�PROHNXODUQHJR�G]LDğDQLD�W\FK�
OHNÐZ��:�EDGDQLDFK�QD�]ZLHU]÷WDFK�VWZLHUG]RQR��őH�SR@
(G;G'4$*2$<P;*&#H$)4;&%.)1"+.)H'.)18*&#H$($*;%H.%+<4F*

/3,*��SRZRGXMH��Z]URVW�Z\WZDU]DQLD�ZROQ\FK�URGQLNÐZ�
&"&#H$H*B2"<";G'4$*#$)$&+"#P;*("&GF4'";.)18*;H#"%+*

"B#"+/*4*F$+GB"24HF/*("&GF4'.8*;H#"%+*&"H4"F/*&$#"<@

V\GDFML�OLSLGÐZ�EğRQ\�NRPÐUNRZHM�RUD]�]PLDQ÷�SR]LRPX�

O\�LQVLJQLILFDQW�LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�WKLROV�ERWK�
IRU�WKH�FRQFHQWUDWLRQ���QJ�PO��E\�����DQG����QJ�PO��E\�
�����ILJ�����WDEOH�����6LPLODUO\�LQ�WKH�FDVH�RI�FOR]DSLQH�DI@
WHU����KRXUVp�LQFXEDWLRQ�ZLWK�SODVPD�D�VWDWLVWLFDOO\�LQVLJQLI@
4)G'+8*G%*)"F&G#$(*+"*)"'+#"2*3#"/&%8*($)#$G%$*4'*+1$*)"'@

FHQWUDWLRQ�RI�IUHH�WKLROV�ZDV�QRWHG�t�E\������IRU�WKH�GUXJ�
FRQFHQWUDWLRQ�����QJ�PO��DQG�DQ�LQFUHDVH�t�E\����IRU�WKH�
GUXJ�FRQFHQWUDWLRQ�����QJ�PO��ILJ�����WDEOH�����7KH�UHVXOWV�
RI�WKH�VWXGLHV�LQGLFDWH�WKDW�QHLWKHU�FOR]DSLQH�QRU�KDORSHUL@
GRO�LQ�FRQFHQWUDWLRQV�FRUUHVSRQGLQJ�WR�WKH�GRVHV�RI�WKH�GUXJ�
UHFRPPHQGHG�IRU�WUHDWPHQW�RI�VFKL]RSKUHQLD�VLJQLILFDQWO\�
DIIHFW�D�FKDQJH�RI�WKH�FRQFHQWUDWLRQ�RI�IUHH�WKLROV�LQ�SODVPD�

',6&866,21

2[LGDWLYH�VWUHVV�DQG�IUHH�UDGLFDOV�SOD\�D�FHUWDLQ�UROH�LQ�SDWKR@
SK\VLRORJ\�RI�D�QXPEHU�RI�QHXURSV\FKLDWULF�GLVRUGHUV��7KHUH�
DUH�PDQ\�SDWKZD\V�OHDGLQJ�WR�H[FHVVLYH�SURGXFWLRQ�RI�IUHH�
#G(4)G2%*G'(*#$G)+4J$*"T.3$'*%&$)4$%*#$%/2+4'3*4'*"T4(G+4J$*

VWUHVV��0RGLILFDWLRQV�RI�DQWLR[LGDWLYH�VWDWXV�LQ�VFKL]RSKUHQLD�
PD\�UHVXOW�IURP�DQ�LQFUHDVHG�JHQHUDWLRQ�RI�UHDFWLYH�R[\JHQ�
VSHFLHV��)XUWKHUPRUH��WKH�UHVXOWV�RI�WKH�VWXGLHV�LQGLFDWH�WKDW�
DQWLSV\FKRWLFV�XVHG�IRU�WUHDWPHQW�RI�VFKL]RSKUHQLD�PD\�KDYH�
D�GLIIHUHQW�LPSDFW�RQ�UHGR[�SURFHVVHV��DOWKRXJK�WKHVH�GLIIHU@
HQFHV�KDYH�QRW�EHHQ�H[SODLQHG�VXIILFLHQWO\�DQG�SUREDEO\�UH@
VXOW�IURP�FRPSOH[�PHFKDQLVPV�RI�FHOOXODU�DQG�PROHFXODU�HI@
IHFWV�RI�WKHVH�GUXJV��6WXGLHV�RQ�DQLPDOV�FRQILUPHG�WKDW�
DGPLQLVWUDWLRQ�RI�DQWLSV\FKRWLFV��HVSHFLDOO\�)*$V��FDXVHV��DQ�
LQFUHDVH�LQ�WKH�SURGXFWLRQ�RI�IUHH�UDGLFDOV�E\�LQKLELWLRQ�RI�GR@
&GF4'$*#$)$&+"#%8*G'*4')#$G%$*4'*+1$*+/#'"J$#*G'(*F$+GB"@

OLVP�RI�GRSDPLQH��LQFUHDVH�LQ�WKH�OHYHO�RI�FHOOXODU�PHPEUDQH�
OLSLG�SHUR[LGDWLRQ�DQG�PRGLILFDWLRQ�RI�WKH�OHYHO�RI�DQWLR[LGD@
+4J$*$'H.F$%*4'*+1$*B#G4'ND>@DQ8>S8>AO��&OLQLFDO�VWXGLHV�RI*WKH�HI@
IHFWV�RI�DQWLSV\FKRWLFV�RQ�DQWLR[LGDWLYH�HQ]\PHV�DFWLYLW\�
.4$2($(*(4J$#3$'+*#$%/2+%N>E@R>O8*;14)1*;G%*&#"BGB2.*G%%")4G+@

Stężenie tioli (nmol/mg białka)
Concentration of thiols (nmol/mg of protein) CV% p*

Średnia
Mean value

SEM

Kontrola bez leku
Control without drug 2,802 0,101 11,4

Haloperidol 4 ng/ml
Haloperidol 4 ng/ml 2,845 0,077 8,6 p>0,05

Haloperidol 20 ng/ml
Haloperidol 20 ng/ml 2,902 0,088 9,6 p>0,05

Klozapina 350 ng/ml
Clozapine 350 ng/ml 2,787 0,082 9,3 p>0,05

Klozapina 420 ng/ml
Clozapine 420 ng/ml 2,866 0,116 12,8 p>0,05

* Porównanie z kontrolą sparowanym testem t-Studenta.
* Comparison with the control by paired Student t-test.
7DEHOD�����:Sï\Z�KDORSHULGROX�LbNOR]DSLQ\�QDbVWÚĝHQLH�ZROQ\FK�WLROL�ZbRVRF]X��GOD�NDĝGHJR�OHNX�Q ����GZXNURWQH�SRZWöU]HQLD��F]DV�LQNXEDFML�

���JRG]LQ\��ļbZDUWRĂFL�EH]Z]JOÚGQH
7DEOH�����(IIHFWV�RIbKDORSHULGRO�DQG�FOR]DSLQH�RQ�WKH�FRQFHQWUDWLRQ�RIbIUHH�WKLROV�LQbSODVPD��IRU�HDFK�GUXJ�Q ����GXSOLFDWHG��LQFXEDWLRQ�WLPH�

���KRXUV��ļbDEVROXWH�YDOXHV
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HQ]\PÐZ�DQW\RNV\GDF\MQ\FK�Z�PÐ]JXND>@DQ8>S8>AO��:�EDGD@
QLDFK�NOLQLF]Q\FK�GRW\F]ãF\FK�ZSğ\ZX�OHNÐZ�SU]HFLZSV\@
FKRW\F]Q\FK�QD�DNW\ZQRĳå�HQ]\PÐZ�DQW\RNV\GDF\MQ\FK�
X]\VNLZDQR�UR]ELHőQH�Z\QLNLN>E@R>O��FR�SUDZGRSRGREQLH�ZLã@
]DğR�VL÷�]�UÐőQ\PL�NU\WHULDPL�ZğãF]HQLD�SDFMHQWÐZ�GR�ED@
GDġ�L�ZSğ\ZHP�]DEXU]Hġ�SV\FKRW\F]Q\FK�QD�DNW\ZQRĳå�W\FK�
HQ]\PÐZ��Z\QLNDMãFã�]�Z\VW÷SXMãFHJR�VWUHVX�RNV\GDF\MQH@
JR��8�FKRU\FK�QD�VFKL]RIUHQL÷�Z\ND]DQR�LVWRWQH�]PQLHMV]H@
QLH�VW÷őHQLD�JUXS�WLRORZ\FK�Z�Sğ\WNDFK�NUZLN>O*"#GH*4%+"+'$*
]PQLHMV]HQLH�VW÷őHQLD�QLVNRF]ãVWHF]NRZ\FK�WLROL�Z�ELDğNDFK�
RVRF]D��WDNLFK�MDN�JOXWDWLRQ��F\VWHLQD�F]\�F\VWHLQ\ORJOLF\QDNDO9*
=PQLHMV]HQLH�VW÷őHQLD�QLVNRF]ãVWHF]NRZ\FK�WLROL�X�FKRU\FK�
QD�VFKL]RIUHQL÷�ĳZLDGF]\�R�LVWRWQ\P�REQLőHQLX�REURQ\�DQ@
W\RNV\GDF\MQHM��Z�NWÐUHM�*6+�L�WLROH�RGJU\ZDMã�ZDőQã�URO÷��
:�SLĳPLHQQLFWZLH�QLH�PD�EDGDġ��NWÐUH�UR]VWU]\JDğ\E\��MDNL�
ZSğ\Z�Z\ZLHUDMã�OHNL�SU]HFLZSV\FKRW\F]QH��Z�W\P�KDORSH@
ULGRO�L�NOR]DSLQD��QD�VW÷őHQLH�JUXS��6+�Z�RVRF]X��+XDQJ�
L�ZVS��Z�RSXEOLNRZDQHM�Z������URNX�SUDF\�VWZLHUG]LOL��őH�SR�
��W\JRGQLDFK�OHF]HQLD�ULVSHULGRQHP�Z\VW÷SXMH�LVWRWQ\�VSDGHN�
VW÷őHQLD�ZROQ\FK�WLROL�Z�RVRF]X�X�FKRU\FK�QD�VFKL]RIUHQL÷��
DOH�MHGQRF]HĳQLH�ZVND]DOL�QD�PRőOLZ\�XG]LDğ�UÐőQ\FK�F]\Q@
QLNÐZ�]DNğÐFDMãF\FK�SU]HELHJ�WHJR�EDGDQLDNRRO��:\GDMH�VL÷��
őH�QD�Z\QLNL�WHJR�EDGDQLD�PRJğ\�PLHå�ZSğ\Z�VDPD�FKRURED�
L�]ğRőRQH�PHFKDQL]P\�]ZLã]DQH�]H�VWUHVHP�RNV\GDF\MQ\P��
Z\VW÷SXMãF\P�X�FKRU\FK�QD�VFKL]RIUHQL÷��=�WHJR�Z]JO÷GX��
QLH�XPQLHMV]DMãF�ZDJL�EDGDġ�NOLQLF]Q\FK��SRGM÷OLĳP\�SUÐE÷�
SU]HSURZDG]HQLD�GRĳZLDGF]Hġ�Z�PRGHOX�LQbYLWUR8#RFHQLDMã@
F\FK�VW÷őHQLH�JUXS�WLRORZ\FK�X�RVÐE�]GURZ\FK�SR�LQNXEDFML�
RVRF]D�]�OHNLHP��:\EUDOLĳP\�GZD�OHNL�SU]HFLZSV\FKRW\F]@
QH�t�KDORSHULGRO��/3,*��RUD]�NOR]DSLQ÷��/3,,*���]H�Z]JO÷@
GX�QD�RSLV\ZDQH�LFK�SU]HFLZVWDZQH�G]LDğDQLH�QD�SHURNV\@
GDFM÷�OLSLGÐZ�RVRF]D��:VND]\ZDQR��őH�KDORSHULGRO�]ZL÷NV]D�
JHQHURZDQLH�ZROQ\FK�URGQLNÐZ�L�LQQ\FK�UHDNW\ZQ\FK�IRUP�
WOHQX�L�Z�]ZLã]NX�]�W\P�G]LDğD�QHXURWRNV\F]QLH�Z�UÐőQ\FK�
VWUXNWXUDFK�PÐ]JX�GRĳZLDGF]DOQ\FK�]ZLHU]ãWNDQ8R?O9*0G#4<1*
L�ZVS��Z�EDGDQLDFK�QD�]ZLHU]÷WDFK�VWZLHUG]LOL��őH�SU]HZOHNğH�
OHF]HQLH�KDORSHULGROHP�LVWRWQLH�]PQLHMV]D�DNW\ZQRĳå�]DUÐZ@
QR�G\VPXWD]\�SRQDGWOHQNRZHM��MDN�L�NDWDOD]\��D�MHGQRF]Hĳ�
QLH�]QDF]ãFR�]ZL÷NV]D�SR]LRP�K\GURNV\DONHQÐZ�t�PDUNH@
UD�SHURNV\GDFML�OLSLGÐZ�Z�PÐ]JXNR?O��=�QHXURWRNV\F]QRĳFLã�
KDORSHULGROX�Z\QLNDMãFã�]�G]LDğDQLD�RNV\GDF\MQHJR�ZLã]D@
QR�SRMDZLDQLH�VL÷�X�SDFMHQWÐZ�OHF]RQ\FK�W\P�OHNLHP�REMD@
ZÐZ�SÐŏQHM�G\VNLQH]\��REMDZÐZ�SR]DSLUDPLGRZ\FK�F]\��V]H@
U]HM�XMPXMãF��]DEXU]Hġ�UXFKRZ\FK��PRYHPHQW�GLVRUGHUVONE8RQO9*
:�EDGDQLDFK�NOLQLF]Q\FK�ZVND]\ZDQR�WHő�QD�]PLDQ\�SHURN@
V\GDFML�OLSLGÐZ��PLHU]RQHM�]D�SRPRFã�R]QDF]HQLD�VW÷őHQLD�
]ZLã]NÐZ�UHDJXMãF\FK�]�NZDVHP�WLREDUELWXURZ\P��7%$56���
]DUÐZQR�X�FKRU\FK�QD�VFKL]RIUHQL÷�EH]�ZğãF]RQ\FK�OHNÐZ�
SU]HFLZSV\FKRW\F]Q\FK��MDN�L�SR�OHF]HQLX�QLHNWÐU\PL�]�W\FK�
2$<P;8*;*+.F*1G2"&$#4("2$FNC8S8R=8RCO9*0"("B'4$*;*'G%H.F*BG@

(G'4/*$<%&$#.F$'+G2'.F*N;*F"($2/*LQbYLWURO*1G2"&$#4("2*
Z�VW÷őHQLDFK�RGSRZLDGDMãF\FK�GDZNRP�OHNX�VWRVRZDQ\P�
Z�OHF]HQLX�FKRU\FK�QD�VFKL]RIUHQL÷�Z\ZLHUDğ�ZSğ\Z�SURRNV\@
GDF\MQ\��SRZRGXMãF�LVWRWQ\�Z]URVW�SHURNV\GDFML�OLSLGÐZ��SR�
���JRG]LQQHM�LQNXEDFML�]�RVRF]HP�X]\VNDQ\P�RG�]GURZ\FK�

HG�ZLWK�GLIIHUHQW�FULWHULD�RI�LQFOXGLQJ�WKH�SDWLHQWV�WR�WKH�VWXG@
LHV�DQG�ZLWK�WKH�HIIHFWV�RI�SV\FKRWLF�GLVRUGHUV�RQ�DFWLYLW\�
RI�WKHVH�HQ]\PHV��UHVXOWLQJ�IURP�R[LGDWLYH�VWUHVV��6FKL]R@
SKUHQLF�SDWLHQWV�H[KLELW�D�VLJQLILFDQW�GHFUHDVH�LQ�WKH�FRQFHQ@
WUDWLRQ�RI�WKLRO�JURXSV�LQ�SODWHOHWVN>O�DQG�D�VLJQLILFDQW�GH@
FUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�ORZ�PROHFXODU�WKLROV�LQ�SODVPD�
&#"+$4'%8*%/)1*G%*32/+G+14"'$8*).%+$4'$*"#*).%+$4'.232.)4'$NDO9*

$�GHFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�ORZ�PROHFXODU�WKLROV�
LQ�VFKL]RSKUHQLF�SDWLHQWV�SRLQWV�WR�D�VLJQLILFDQW�GHFUHDVH�
LQ�DQWLR[LGDWLYH�GHIHQFH��ZKHUH�*6+�DQG�WKLROV�SOD\�DQ�LP@
&"#+G'+*#"2$9*:4+$#G+/#$*("$%*'"+*)"'+G4'*G'.*%+/(4$%*;14)1*

ZRXOG�VSHFLI\�WKH�HIIHFWV�RI�DQWLSV\FKRWLFV��LQFOXGLQJ�KDOR@
SHULGRO�DQG�FOR]DSLQH��RQ�WKH�FRQFHQWUDWLRQ�RI��6+�JURXSV�
4'*&2G%FG9*U/G'3*$+*G29*4'*+1$4#*%+/(.*&/B24%1$(*4'*>?D?*)"'@

ILUPHG�WKDW���ZHHNVp�WUHDWPHQW�ZLWK�ULVSHULGRQH�FDXVHV�D�VLJ@
QLILFDQW�GHFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�IUHH�WKLROV�LQ�SODVPD�
RI�VFKL]RSKUHQLF�SDWLHQWV��DW�WKH�VDPH�WLPH�WKH\�SRLQWHG�
WR�D�SRVVLEOH�FRQWULEXWLRQ�RI�YDULRXV�IDFWRUV�GLVWXUELQJ�WKH�
FRXUVH�RI�WKLV�VWXG\NRRO��,W�VHHPV�WKDW�WKH�UHVXOWV�RI�WKLV�VWXG\�
FRXOG�EH�DIIHFWHG�E\�WKH�GLVHDVH�LWVHOI�DQG�E\�FRPSOH[�PHFK@
G'4%F%*G%%")4G+$(*;4+1*"T4(G+4J$*%+#$%%*"))/##4'3*4'*%)14H"@

SKUHQLF�SDWLHQWV��7KHUHIRUH��ZLWKRXW�GLPLQLVKLQJ�WKH�LPSRU@
WDQFH�RI� FOLQLFDO� VWXGLHV��ZH� WULHG� WR� FDUU\�RXW� LQb YLWUR�
H[SHULPHQWV�DVVHVVLQJ�WKH�FRQFHQWUDWLRQ�RI�WKLRO�JURXSV�
LQ�KHDOWK\�VXEMHFWV�DIWHU�LQFXEDWLRQ�RI�SODVPD�ZLWK�WKH�GUXJ��
:H�FKRVH�WZR�DQWLSV\FKRWLFV�t�KDORSHULGRO��)*$��DQG�FOR@
]DSLQH��6*$���RZLQJ�WR�WKHLU�GHVFULEHG�RSSRVLWH�HIIHFWV�RQ�
&2G%FG*24&4(*&$#"T4(G+4"'9*UG2"&$#4("2*;G%*%1";'*+"*4'@

5\V������6WÚĝHQLH�ZROQ\FK�WLROL�ZbRVRF]X�SR����JRG]LQQHM�LQNXEDFML�RVR!
F]D�]bNOR]DSLQÈ�ļb./2������QJ�PO������QJ�PO��LbKDORSHULGROHP�
ļb+$/����QJ�PO�����QJ�PO��Z\UDĝRQH�Zb���NRQWUROD� ������

)LJ������&RQFHQWUDWLRQ�RIbIUHH�WKLROV�LQbSODVPD�DIWHU����KRXUVĳ�LQ!
FXEDWLRQ�RIbSODVPD�ZLWK�FOR]DSLQH�ļb./2������QJ�PO��
���bQJ�PO��DQG�KDORSHULGRO�ļb+$/����QJ�PO�����QJ�PO��
H[SUHVVHG�LQb���FRQWURO� ������
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")1"+'4<P;NDAO��-HGQDN�Z�REHFQ\P�EDGDQLX�KDORSHULGRO�QLH�
ZSğ\ZDğ�LVWRWQLH�QD�VW÷őHQLH�JUXS��6+�Z�RVRF]X��+DORSH@
ULGRO��MDN�ZL÷NV]Rĳå�OHNÐZ�/3,*��G]LDğD�JğÐZQLH�MDNR�DQWD@
JRQLVWD�UHFHSWRUD�'>

NRSO��:\ND]DQR��őH�Z\VRNLH�VW÷őHQLD�DQ@
WDJRQLVWÐZ�UHFHSWRUD�'>�Z\ZLHUDMã�QHXURWRNV\F]Q\�ZSğ\Z�
Z�UÐőQ\FK�VWUXNWXUDFK�PÐ]JXNDQ8RAO��2SLV\ZDQR��őH�SRZVWD@
MãF\�]�KDORSHULGROX�PHWDEROLW�t�MRQ�SLU\G\QRZ\�KDORSHUL@
("2/*NU0c��SRZDőQLH�ZSğ\ZD�QD�WUDQVSRUW�GRSDPLQ\��SR@
&#H$H*B2"<";G'4$*#$)$&+"#P;*("&GF4'.NDQO��:\ND]DQR�WDNőH��
őH�+3c�MHVW�VLOQ\P�LQKLELWRUHP�SLHUZV]HJR�NRPSOHNVX�PLWR@
FKRQGULDOQHJR�L�PRőH�]DNğÐFDå�WUDQVSRUW�HOHNWURQÐZ�]DUÐZ@
'"*'G*&"H4"F4$*&4$#;%H$3"*<"F&2$<%/*F4+")1"'(#4G2'$3"8*

MDN�L�GUXJLHJRNDQO��6XJHURZDQR��őH�Z]URVW�REURWX�PHWDEROLF]@
QHJR�GRSDPLQ\��NWÐU\�]�NROHL�PRőH�VNXWNRZDå�]ZL÷NV]RQã�
SURGXNFMã�WRNV\F]Q\FK�PHWDEROLWÐZ��PRőH�SU]\F]\QLDå�VL÷�
GR�QHXURWRNV\F]QRĳFL�KDORSHULGROXNDQ8REO��3RQLHZDő�HQ]\@
PDW\F]Q\�PHWDEROL]P�GRSDPLQ\�JHQHUXMH�QDGWOHQHN�ZRGR@
UX��]ZL÷NV]RQ\�REUÐW�GRSDPLQ\�PÐJğE\�SURZDG]Lå�UÐZQLHő�
GR�QDGPLHUQHM�SURGXNFML�QDGWOHQNX�ZRGRUXNREO��D�QDVW÷S@
QLH�Z�Z\QLNX�NDWDOLW\F]QHJR�G]LDğDQLD�PHWDOL�SU]HMĳFLRZ\FK��
WDNLFK�MDN�őHOD]R��GR�Z\WZDU]DQLD�]�QDGWOHQNX�ZRGRUX�VLO@
'4$*'$/#"+"<%.)H'$3"*#"('4<G*1.(#"<%.2";$3"N>?O��.ROHMQ\�
PHFKDQL]P�ZROQRURGQLNRZ\�QHXURWRNV\F]Q\FK�XV]NRG]Hġ�
PÐJğE\�E\å�]ZLã]DQ\�]�JHQHURZDQLHP�QDGPLHUQHM�LORĳFL�WOHQ@
NX�D]RWX��12��L�QHXURWRNV\F]QHJR�QDGWOHQRD]RW\QX�RUD]�LFK�
LQWHUDNFML�]�*6+�L�LQQ\PL�]ZLã]NDPL�WLRORZ\PL��2SLV\ZD@
QR��őH�OHF]HQLH�KDORSHULGROHP�PRőH�]ZL÷NV]Då�Z\WZDU]DQLH�
+2$'</*GH"+/NQ?O��:LDGRPR��őH�SR�HNVSR]\FML�QD�WOHQHN�D]RWX�
*6+�UHDJXMH�]�12@��WZRU]ãF�K\GURNV\ORDPLQ÷�L�XWOHQLRQ\�
JOXWDWLRQ��*66*���RUD]�]�NDWLRQHP�QLWUR]RQLRZ\P��12cO8*

WZRU]ãF�6�QLWUR]RJOXWDWLRQNQDO��3RZVWDMãF\�]�12�QDGWOHQR@
D]RW\Q�WDNőH�UHDJXMH�]�*6+�Z�SURFHVLH�MHGQR��OXE�GZXHOHN@
WURQRZHJR�XWOHQLHQLD��]DOHőQLH�RG�IL]MRORJLF]QHJR�S+�L�VW÷@
őHQLD�*6+N>>O��3RQLHZDő�UHDNFMD�12�]�ZROQ\PL�WLRODPL�
NRQNXUXMH�R�WHQ�VDP�VXEVWUDW��WM��*6+��]�UR]NğDGHP�QDG@
WOHQNX�ZRGRUX�SU]H]�SHURNV\GD]÷�JOXWDWLRQRZã���QDGPLHUQH�
Z\WZDU]DQLH�12�PRőH�SURZDG]Lå�GR�LVWRWQHJR�]PQLHMV]H@
QLD�SR]LRPX�*6+��8�FKRU\FK�QD�VFKL]RIUHQL÷�RSLVDQR�RE@
QLőRQ\�SR]LRP�*6+ND8Q>8QRO�RUD]�SRGZ\őV]RQ\�SR]LRP�WOHQNX�
GH"+/*;*'4$<+P#.)1*%+#/<+/#G)1*FPH3/*;*BG(G'4G)1*G/+"&@

V\MQ\FKNQQO��:�EDGDQLDFK�ZğDVQ\FK�Z\ND]DQR�X�W\FK�FKRU\FK�
]QDF]Q\�Z]URVW�VW÷őHQLD�QHXURWRNV\F]QHJR�QDGWOHQRD]RW\@
QX��SRZVWDMãFHJR�]�12�L�DQLRQRURGQLND�SRQDGWOHQNRZH@
3"ND8>O��:�ZDUXQNDFK�IL]MRORJLF]Q\FK�12�L�MHJR�PHWDEROLW\�
UHDJXMã�]�UÐőQ\PL�WLRODPL��WM��*6+���WZRU]ãF�VWDELOQH�6�QL@
+#"H"+4"2$N>?O��7DN�ZL÷F�UHDNFMD�6�WLRODFML�RGJU\ZD�LVWRWQã�URO÷�
MDNR�PHFKDQL]P�RFKURQQ\�Z�SU]HELHJX�VWUHVX�RNV\GDF\MQH@
JR��]ZLã]DQHJR�]�SRZVWDZDQLHP�QLH�W\ONR�UHDNW\ZQ\FK�IRUP�
WOHQX��DOH�UÐZQLHő�UHDNW\ZQ\FK�IRUP�D]RWX��D�RGSRZLHGQLH�
VW÷őHQLH�ZROQ\FK�WLROL��Z�W\P�*6+��PD�LVWRWQH�]QDF]HQLH�
DQW\RNV\GDF\MQH��0HFKDQL]P�WHQ�PRőH�UÐZQLHő�RGJU\ZDå�
LVWRWQã�URO÷�Z�G]LDğDQLX�SURRNV\GDF\MQ\P�OHNÐZ��:�REHF@
QLH�SUH]HQWRZDQ\P�EDGDQLX�G]LDğDQLH�NOR]DSLQ\�QD�ZRO@
QH�WLROH��JUXS\��6+��RVRF]D�RVÐE�]GURZ\FK��SRGREQLH�MDN�
Z�SU]\SDGNX�KDORSHULGROX��QLH�PLDğR�LVWRWQHJR�]QDF]HQLD��

FUHDVH�JHQHUDWLRQ�RI�IUHH�UDGLFDOV�DQG�RWKHU�UHDFWLYH�R[\JHQ�
VSHFLHV��WKHUHIRUH�LW�DFWV�QHXURWR[LFDOO\�LQ�GLIIHUHQW�VWUXFWXUHV�
RI�H[SHULPHQWDO�DQLPDOVp�EUDLQNDQ8R?O9*0G#4<1*$+*G29*4'*$T&$#4@
PHQWV�RQ�DQLPDOV�IRXQG�RXW�WKDW�FKURQLF�WUHDWPHQW�ZLWK�KDO@
RSHULGRO�VLJQLILFDQWO\�GHFUHDVHG�WKH�DFWLYLW\�RI�ERWK�VXSHUR[@
LGH�GLVPXWDVH�DQG�FDWDODVH��VLPXOWDQHRXVO\�VLJQLILFDQWO\�
LQFUHDVLQJ�WKH�OHYHO�RI�K\GUR[\O�DONHQHV�t�PDUNHU�RI�OLSLG�SHU@
"T4(G+4"'*4'*B#G4'NR?O9*UG2"&$#4("2*'$/#"+"T4)4+.*#$%/2+4'3*

IURP�R[LGDWLYH�HIIHFWV�LQ�SDWLHQWV�WUHDWHG�ZLWK�WKLV�GUXJ�ZDV�
DVVRFLDWHG�ZLWK�WKH�RFFXUUHQFH�RI�V\PSWRPV�RI�WDUGLYH�G\V@
<4'$%4G8*$T+#G&.#GF4(G2*%.F&+"F%8*"#8*+"*&/+*4+*F"#$*)"F&#$@

1$'%4J$2.8*F"J$F$'+*(4%"#($#%NE8RQO9*-'*)24'4)G2*%+/(4$%*%"F$*

PRGLILFDWLRQV�RI�OLSLG�SHUR[LGDWLRQ��PHDVXUHG�E\�GHWHUPLQD@
WLRQ�RI�WKH�OHYHO�RI�WKLREDUELWXULF�DFLG�UHDFWLYH�VXEVWDQFHV�
�7%$56���ZHUH�DOVR�LQGLFDWHG��ERWK�LQ�VFKL]RSKUHQLF�SDWLHQWV�
ZLWKRXW�LQFOXGHG�DQWLSV\FKRWLFV�DQG�DIWHU�WUHDWPHQW�ZLWK�
VRPH�RI�WKHVH�GUXJV��LQFOXGLQJ�KDORSHULGRONC8S8R=8RCO9*74F42G#2.8*
4'*"/#*$T&$#4F$'+*NLQ�YLWURO8*1G2"&$#4("2*4'*)"')$'+#G+4"'%*
FRUUHVSRQGLQJ�WR�GRVHV�RI�WKLV�GUXJ�XVHG�IRU�WUHDWPHQW�
RI�VFKL]RSKUHQLD�LQGXFHG�SUR�R[LGDWLYH�HIIHFWV��FDXVLQJ�D�VLJ@
QLILFDQW�LQFUHDVH�LQ�OLSLG�SHUR[LGDWLRQ�DIWHU����KRXUVp�LQFXED@
WLRQ�ZLWK�SODVPD�REWDLQHG�IURP�KHDOWK\�YROXQWHHUVNDAO9*U";@
HYHU��LQ�WKH�SUHVHQW�VWXG\�KDORSHULGRO�GLG�QRW�VLJQLILFDQWO\�
DIIHFW�WKH�FRQFHQWUDWLRQ�RI��6+�JURXSV�LQ�SODVPD��+DORSHUL@
GRO��DV�PRVW�RI�WKH�)*$V��DFWV�PDLQO\�DV�DQWDJRQLVW�RI�UHFHS@
WRU�'>

NRSO9*-+*1G%*B$$'*4'(4)G+$(*+1G+*1431*)"')$'+#G+4"'%*

RI�UHFHSWRU�'>�DQWDJRQLVWV�H[KLELW�QHXURWR[LF�HIIHFWV�LQ�YDUL@
RXV�VWUXFWXUHV�RI�WKH�EUDLQNDQ8RAO9*\))"#(4'3*+"*+1$*($%)#4&+4"'8*
WKH�PHWDEROLWH�DULVLQJ�IURP�KDORSHULGRO��L�H��KDORSHULGRO�S\U@
4(4'$*4"'*NU0c���ODUJHO\�DIIHFWV�GRSDPLQH�WUDQVSRUW�WKURXJK�
LQKLELWLRQ�RI�GRSDPLQH�UHFHSWRUVNDQO9*Z/#+1$#F"#$8*4+*1G%*B$$'*
($F"'%+#G+$(*+1G+*U0c�LV�D�VWURQJ�LQKLELWRU�RI�WKH�ILUVW�PLWR@
)1"'(#4G2*)"F&2$T*G'(*FG.*(4%+/#B*$2$)+#"'*+#G'%&"#+*G+*+1$*

OHYHO�RI�ERWK�WKH�ILUVW�DQG�WKH�VHFRQG�PLWRFKRQGULDO�FRP@
&2$TNDQO9*\'*4')#$G%$*4'*("&GF4'$*F$+GB"24)*+/#'"J$#8*;14)1*

LQ�WXUQ�PD\�UHVXOW�LQ�DQ�LQFUHDVHG�SURGXFWLRQ�RI�WR[LF�PHWDE@
"24+$%8*;G%*4F&24$(*+"*&"%%4B2.*)"'+#4B/+$*+"*'$/#"+"T4)4+.*

RI�KDORSHULGRONDQ8REO��$V�HQ]\PDWLF�PHWDEROLVP�RI�GRSDPLQH�
3$'$#G+$%*1.(#"3$'*&$#"T4($8*4')#$G%$(*("&GF4'$*+/#'"J$#*

FRXOG�DOVR�OHDG�WR�H[FHVVLYH�SURGXFWLRQ�RI�K\GURJHQ�SHUR[@
4($NREO��DQG�WKHQ��LQ�UHVXOW�RI�FDWDO\WLF�HIIHFWV�RI�WUDQVLWLRQ�PHW@
DOV��VXFK�DV�LURQ��WR�WKH�JHQHUDWLRQ��IURP�K\GURJHQ�SHUR[LGH��
RI�D�VWURQJO\�QHXURWR[LF�K\GUR[\O�UDGLFDON>?O9*\*)"'%$)/+4J$*
IUHH�UDGLFDO�PHFKDQLVP�RI�QHXURWR[LF�GDPDJHV�FRXOG�EH�DV@
VRFLDWHG�ZLWK�JHQHUDWLRQ�RI�DQ�H[FHVVLYH�DPRXQW�RI�QLWULF�R[@
LGH��12��DQG�QHXURWR[LF�SHUR[\QLWULWH�DQG�WKHLU�LQWHUDFWLRQ�
ZLWK�*6+�DQG�RWKHU�WKLRO�FRPSRXQGV��$FFRUGLQJ�WR�VRPH�
($%)#4&+4"'%8*+1$*+#$G+F$'+*;4+1*1G2"&$#4("2*FG.*4')#$G%$*+1$*

JHQHUDWLRQ�RI�QLWULF�R[LGHNQ?O��$GPLWWHGO\��DIWHU�H[SRVXUH�WR�QL@
WULF�R[\JHQ�*6+�UHDFWV�ZLWK�12@��IRUPLQJ�K\GUR[\ODPLQH�
DQG�R[LGL]HG�JOXWDWKLRQH��*66*���DQG�ZLWK�QLWURV\O�FDWLRQ�
�12c���IRUPLQJ�6�QLWURVRJOXWDWKLRQHNQDO9*0$#'4+#4+$*G#4%4'3*
IURP�12�DOVR�UHDFWV�ZLWK�*6+�LQ�WKH�SURFHVV�RI�PRQR��
"#*(4$2$)+#"'*"T4(G+4"'8*($&$'(4'3*"'*&1.%4"2"34)G2*&U*G'(*

FRQFHQWUDWLRQ�RI�*6+N>>O��$V�12pV�UHDFWLRQ�ZLWK�IUHH�WKLROV�

Psychiatria 4.2012 srodek.indd   262 3/26/13   5:29 PM



263

© PSYCHIATR. PSYCHOL. KLIN. 2012, 12 (4), p. 255-264

P R A C E  O R Y G I N A L N E / O R I G I N A L  C O N T R I B U T I O N S

.OR]DSLQD�t�/3,,*�R�ZğDĳFLZRĳFLDFK�DQWDJRQLVW\F]Q\FK�]D@
UÐZQR�Z�VWRVXQNX�GR�UHFHSWRUÐZ�'>��MDN�L���+7>\*NH*&#H$@
ZDJã�G]LDğDQLD�ZREHF�UHFHSWRUÐZ���+7>\*;*%+"%/'</*("*
'>���NWÐUHM�G]LDğDQLH�MHVW�]ZLã]DQH�]�EUDNLHP�Z\VW÷SRZD@
QLD�OXE�]QDF]QLH�U]DGV]\P�Z\VW÷SRZDQLHP�REMDZÐZ�SR]D@
SLUDPLGRZ\FK�QLő�Z�SU]\SDGNX�VWRVRZDQLD�/3,*NRS8Q=O8*'4$*

Z\ND]\ZDğD�G]LDğDQLD�SURRNV\GDF\MQHJR��:�QDV]\FK�SR@
&#H$('4)1*BG(G'4G)1*NLQ�YLWUR��NOR]DSLQD�SR����JRG]LQQHM�LQ@
NXEDFML�]�RVRF]HP�RVÐE�]GURZ\FK�LVWRWQLH�]PQLHMV]DğD�VW÷őH@
QLH�7%$56�Z�SRUÐZQDQLX�]�SUÐEDPL�NRQWUROQ\PL��EH]�OHNX���
D�QDZHW�Z\ND]\ZDğD�KDPXMãF\�ZSğ\Z�QD�SHURNV\GDFM÷�OLSL@
(P;NDS8QCO��3RGREQLH�Z�EDGDQLDFK�NOLQLF]Q\FK�.URSS�L�ZVS�NQSO*
SR�WU]HFK�W\JRGQLDFK�OHF]HQLD�FKRU\FK�QD�VFKL]RIUHQL÷�NOR]D@
SLQã�QLH�Z\ND]DOL�Z]URVWX�SHURNV\GDFML�OLSLGÐZ�Z�SRUÐZQD@
QLX�]H�VWDQHP�Z\MĳFLRZ\P�
*UXS\�WLRORZH�RVRF]D�VWDQRZLã�ZDőQ\�HOHPHQW�REURQ\�
SU]HG�VWUHVHP�RNV\GDF\MQ\P��NWÐUHJR�SUDZLGğRZ\�VWDQ�RG@
SRZLDGD�PL÷G]\�LQQ\PL�]D�XWU]\PDQLH�ZğDĳFLZHM�VWUXNWXU\�
L�IXQNFML�ELDğHN��UHJXODFM÷�DNW\ZQRĳFL�HQ]\PÐZ�RUD]�NRQ@
WURO÷�DNW\ZQRĳFL�F]\QQLNÐZ�WUDQVNU\SF\MQ\FKN>?8>>O8*(2G+$@
JR�LVWRWQH�]QDF]HQLH�PD�SR]QDQLH�ZSğ\ZX�OHNÐZ�SU]HFLZ@
SV\FKRW\F]Q\FK��]ZğDV]F]D�R�G]LDğDQLX�SURRNV\GDF\MQ\P��
QD�WHQ�HOHPHQW�REURQ\�DQW\RNV\GDF\MQHM��:�REHFQ\P�ED@
GDQLX�VWZLHUG]RQR��őH�]DUÐZQR�KDORSHULGRO��MDN�L�NOR]DSLQD�
N;*(G;<G)1*#$<"F$'(";G'.)1*("*2$)H$'4G*"%+#$3"*$&4H"@

GX�VFKL]RIUHQLL��QLH�ZSğ\ZDMã�LVWRWQLH�QD�VW÷őHQLH�ZROQ\FK�
WLROL�Z�RVRF]X��W\P�VDP\P�Z\ND]DQR��őH�PHFKDQL]P�REUR@
Q\�DQW\RNV\GDF\MQHM�]ZLã]DQ\�]�JUXSDPL��6+�RVRF]D�QLH�
RGJU\ZD�ZL÷NV]HM�UROL�RFKURQQHM�SU]HG�]ZL÷NV]RQ\P�XWOH@
QLDQLHP�OLSLGÐZ�Z\ZRğ\ZDQ\P�SU]H]�KDORSHULGRO�

:1,26.,

.OR]DSLQD�L�KDORSHULGRO�Z�VW÷őHQLDFK�RGSRZLDGDMãF\P�
(G;<"F*#$<"F$'(";G'.)1*("*2$)H$'4G*"%+#$3"*$&4H"(/*

VFKL]RIUHQLL�QLH�UÐőQLã�VL÷�LVWRWQLH�SRG�Z]JO÷GHP�Z\ZLHUD@
QHJR�ZSğ\ZX�QD�VW÷őHQLH�JUXS��6+�RVRF]D��+DORSHULGRO�SR@
GREQLH�MDN�NOR]DSLQD�QLH�ZSğ\ZD�LVWRWQLH�QD�]PLDQ÷�VW÷őH@
QLD�ZROQ\FK�WLROL�Z�OXG]NLP�RVRF]X��FKRå�Z�SU]HFLZLHġVWZLH�
GR�NOR]DSLQ\�]ZL÷NV]D�LVWRWQLH�XWOHQLDQLH�OLSLGÐZ�RVRF]D�

3,Ĳ0,(11,&7:2
%,%/,2*5$3+<�
��� 'LHWULFK�0XV]DOVND�$���2ODV�%���*ğRZDFNL�5���%DOG�(���2[LGD@

WLYH�QLWUDWLYH�PRGLILFDWLRQV�RI�SODVPD�SURWHLQV�DQG�WKLROV�IURP�
SDWLHQWV�ZLWK�VFKL]RSKUHQLD��1HXURSV\FKRELRORJ\���������������

��� 'LHWULFK�0XV]DOVND�$���2ODV�%���0RGLILFDWLRQV�RI�EORRG�SODWHOHW�
SURWHLQV�RI�SDWLHQWV�ZLWK�VFKL]RSKUHQLD��3ODWHOHWV�����������������

��� 'LHWULFK�0XV]DOVND�$���2ODV�%���,VRSURVWDQHV�DV�LQGLFDWRUV�
RI�R[LGDWLYH�VWUHVV�LQ�VFKL]RSKUHQLD��:RUOG�-��%LRO��3V\FKLDWU\�
>??EW*D?,*>S@RR9

��� .KDQ�0�0���(YDQV�'�5���*XQQD�9��L�ZVS���5HGXFHG�HU\WKURF\WH�
PHPEUDQH�HVVHQWLDO�IDWW\�DFLGV�DQG�LQFUHDVHG�OLSLG�SHUR[LGHV�
LQ�VFKL]RSKUHQLD�DW�WKH�QHYHU�PHGLFDWHG�ILUVW�HSLVRGH�RI�SV\FKR@
VLV�DQG�DIWHU�\HDUV�RI�WUHDWPHQW�ZLWK�DQWLSV\FKRWLFV��6FKL]RSKU��
5HV�����������������

FRPSHWHV�IRU�WKH�VDPH�VXEVWUDWH��L�H��*6+��ZLWK�GHFRPSRVL@
WLRQ�RI�K\GURJHQ�SHUR[LGH�E\�JOXWDWKLRQH�SHUR[LGDVH���H[FHV@
VLYH�SURGXFWLRQ�RI�12�PD\�OHDG�WR�D�VLJQLILFDQW�GHFUHDVH�
LQ�WKH�OHYHO�RI�*6+��,Q�VFKL]RSKUHQLD�SDWLHQWV�D�GHFUHDVHG�
OHYHO�RI�*6+ND8Q>8QRO*;G%*($%)#4B$(*G2"'3*;4+1*G'*4')#$G%$(*2$J@

HO�RI�QLWULF�R[LGH�LQ�FHUWDLQ�VWUXFWXUHV�RI�WKH�SRVWPRUWHP�
B#G4'NQQO��2XU�RZQ�VWXGLHV�LQGLFDWHG�LQ�WKHVH�SDWLHQWV�D�FRQ@
VLGHUDEOH�LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�RI�QHXURWR[LF�SHUQL@
WULWH�DULVLQJ� IURP�12�DQG�VXSHUR[LGH�DQLRQ�UDGLFDOND8>O9*
,Q�SK\VLRORJLFDO�FRQGLWLRQV��12�DQG�LWV�PHWDEROLWHV�UHDFW�ZLWK�
YDULRXV�WKLROV��L�H��*6+���IRUPLQJ�VWDEOH�6�QLWURVRWKLROVN>?O9*
6R�6�WKLRODWLRQ�UHDFWLRQ�SOD\V�D�VLJQLILFDQW�UROH�DV�D�SURWHFWLYH�
PHFKDQLVP�LQ�WKH�FRXUVH�RI�R[LGDWLYH�VWUHVV��FRQQHFWHG�ZLWK�
WKH�IRUPDWLRQ�QRW�RQO\�RI�UHDFWLYH�R[\JHQ�VSHFLHV�EXW�DOVR�UH@
G)+4J$*'4+#"3$'*%&$)4$%8*G'(*G'*G&&#"&#4G+$*)"')$'+#G+4"'*

RI�IUHH�WKLROV��LQFOXGLQJ�*6+��EHDUV�D�VLJQLILFDQW�DQWLR[LGD@
+4J$*4F&"#+G')$9*M14%*F$)1G'4%F*FG.*G2%"*&2G.*G'*4F&"#+G'+*

UROH�LQ�SUR�R[LGDWLYH�HIIHFWV�RI�GUXJV��,Q�WKH�FXUUHQWO\�SUHVHQW@
HG�VWXG\��WKH�HIIHFWV�RI�FOR]DSLQH�RQ�IUHH�WKLROV���6+�JURXSV��
LQ�KHDOWK\�VXEMHFWVp�SODVPD��VLPLODUO\�DV�LQ�WKH�FDVH�RI�KDOR@
SHULGRO��GLG�QRW�KDYH�DQ\�VLJQLILFDQW�LPSRUWDQFH��&OR]DSLQH�
t�6*$�RI�DQWDJRQLVWLF�SURSHUWLHV�ERWK�LQ�UHODWLRQ�WR�UHFHSWRUV�
'>*G'(*=@UM>\��ZLWK�WKH�SUHGRPLQDQFH�RI�WKH�HIIHFWV�WR@
;G#(%*#$)$&+"#%*=@UM>\�LQ�UHODWLRQ�WR�'>���WKH�HIIHFWV�RI�ZKLFK�
DUH�FRQQHFWHG�ZLWK�WKH�ODFN�RU�UDUH�RFFXUUHQFH�RI�H[WUDS\UD@
PLGDO�V\PSWRPV��DV�FRPSDUHG�WR�WKH�XVH�RI�)*$VNRS8Q=O8*(4(*
QRW�H[KLELW�DQ\�SUR�R[LGDWLYH�HIIHFWV��,Q�RXU�SUHYLRXV��LQ�YLWURO*
VWXGLHV��FOR]DSLQH�DIWHU����KRXUVp�LQFXEDWLRQ�ZLWK�KHDOWK\�
VXEMHFWVp�SODVPD�VLJQLILFDQWO\�GHFUHDVHG�WKH�OHYHO�RI�7%$56��
G%*)"F&G#$(*+"*)"'+#"2*%GF&2$%*N;4+1"/+*+1$*(#/3O8*"#*$J$'*

4'14B4+$(*24&4(*&$#"T4(G+4"'NDS8QCO9*74F42G#2.*4'*)24'4)G2*%+/(4$%*

.URSS�HW�DO�NQSO�DIWHU�WKUHH�ZHHNVp�WUHDWPHQW�RI�VFKL]RSKUHQLF�
&G+4$'+%*;4+1*)2"HG&4'$*(4(*'"+*%1";*G'.*4')#$G%$*4'*24&4(*

&$#"T4(G+4"'8*G%*)"F&G#$(*+"*+1$*BG%$24'$9

3ODVPD�WKLRO�JURXSV�FRQVWLWXWH�DQ�LPSRUWDQW�HOHPHQW�RI�GH@
IHQFH�DJDLQVW�R[LGDWLYH�VWUHVV��ZKRVH�FRUUHFW�VWDWXV�DFFRXQWV��
DPRQJ�RWKHU��IRU�WKH�PDLQWHQDQFH�RI�DQ�DSSURSULDWH�VWUXF@
WXUH�DQG�IXQFWLRQ�RI�SURWHLQV��UHJXODWLRQ�RI�HQ]\PHV�DFWLYL@
W\��DQG�FRQWURO�RI�WUDQVFULSWLRQ�IDFWRUV�DFWLYLW\N>?8>>O��WKHUHIRUH�
LW�LV�VR�LPSRUWDQW�WR�NQRZ�WKH�HIIHFWV�RI�DQWLSV\FKRWLFV��HVSH@
FLDOO\�WKRVH�RI�SUR�R[LGDWLYH�SURSHUWLHV��RQ�WKLV�HOHPHQW�RI�DQ@
WLR[LGDWLYH�GHIHQFH��7KLV�VWXG\�FRQILUPV�WKDW�QHLWKHU�KDOR@
SHULGRO�QRU�FOR]DSLQH��LQ�GRVHV�UHFRPPHQGHG�IRU�WUHDWPHQW�
RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD��VLJQLILFDQWO\�DIIHFW�WKH�
FRQFHQWUDWLRQ�RI�IUHH�WKLROV�LQ�SODVPD��WKHUHE\�LW�KDV�EHHQ�LQ@
GLFDWHG�WKDW�WKH�DQWLR[LGDWLYH�GHIHQFH�PHFKDQLVP�DVVRFLDWHG�
;4+1*@7U*3#"/&%*("$%*'"+*&2G.*G'.*4F&"#+G'+*&#"+$)+4J$*#"2$*

G3G4'%+*G'*4')#$G%$(*24&4(*"T4(G+4"'*4'(/)$(*B.*1G2"&$#4("29

&21&/86,216

!2"HG&4'$*G'(*1G2"&$#4("2*4'*)"')$'+#G+4"'%*)"##$%&"'(@

LQJ�WR�GRVHV�UHFRPPHQGHG�IRU�WUHDWPHQW�RI�DFXWH�HSLVRGH�
RI�VFKL]RSKUHQLD�GR�QRW�VLJQLILFDQWO\�GLIIHU�LQ�WKH�HIIHFWV�RQ�
&2G%FG*@7U*3#"/&%*)"')$'+#G+4"'9*UG2"&$#4("28*%4F42G#@
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��� 'LHWULFK�0XV]DOVND�$���2ODV�%���5DEH�-DEORQVND�-���2[LGDWLYH�
VWUHVV�LQ�EORRG�SODWHOHWV�IURP�VFKL]RSKUHQLF�SDWLHQWV��3ODWHOHWV�
>??=W*DC,*RAC@RED9

��� 0DKDGLN�6�3���0XNKHUMHH�6���&RUUHQWL�(�(���6FKHIIHU�5���(OHYDW@
HG�OHYHOV�RI�OLSLG�SHUR[LGDWLRQ�SURGXFWV�LQ�SODVPD�RI�GUXJ�QDLYH�
SDWLHQWV�DW�WKH�RQVHW�RI�SV\FKRVLV��6FKL]RSKU��5HV���������������

��� $UYLQGDNVKDQ�0���6LWDVDZDG�6���'HEVLNGDU�9��L�ZVS���(VVHQWLDO�
SRO\XQVDWXUDWHG�IDWW\�DFLG�DQG�OLSLG�SHUR[LGH�OHYHOV�LQ�QHYHU�
F$(4)G+$(*G'(*F$(4)G+$(*%)14H"&1#$'4G*&G+4$'+%9*L4"29*0%.)14G@

+#.*>??RW*=R,*=C@CQ9

��� -HGLQJ�,���(YDQV�3�-���$NDQPX�'��L�ZVS���&KDUDFWHUL]DWLRQ�RI�WKH�
SRWHQWLDO�DQWLR[LGDQW�DQG�SUR�R[LGDQW�DFWLRQV�RI�VRPH�QHXUROHS@
+4)*(#/3%9*L4")1$F9*01G#FG)"29*DEE=W*QE,*R=E@RC=9

��� /RKU�-�%���.XF]HQVNL�5���%UDFKD�+�6��L�ZVS���,QFUHDVHG�LQGLFHV�
RI�IUHH�UDGLFDO�DFWLYLW\�LQ�WKH�FHUHEURVSLQDO�IOXLG�RI�SDWLHQWV�ZLWK�
+G#(4J$*(.%<4'$%4G9*L4"29*0%.)14G+#.*DEE?W*>A,*=R=@=RE9

���� 'LHWULFK�0XV]DOVND�$���2ODV�%���,QKLELWRU\�HIIHFWV�RI�SRO\SKHQRO�
)"F&"/'(%*"'*24&4(*&$#"T4(G+4"'*)G/%$(*B.*G'+4&%.)1"+4)%*

�KDORSHULGRO�DQG�DPLVXOSULGH��LQ�KXPDQ�SODVPD�LQ�YLWUR��:RUOG�
-��%LRO��3V\FKLDWU\�������������������

���� 'LHWULFK�0XV]DOVND�$���.RQWHN�%���5DEH�-DEğRġVND�-���4XHWLD@
SLQH��RODQ]DSLQH�DQG�KDORSHULGRO�DIIHFW�KXPDQ�SODVPD�OLSLG�SHU@
R[LGDWLRQ�LQ�YLWUR��1HXURSV\FKRELRORJ\�������������������

���� &DGHW�-�/���/RKU�-�%���-HVWH�'�9���)UHH�UDGLFDOV�DQG�WDUGLYH�G\V@
NLQHVLD��7UHQGV�1HXURVFL�������������������

���� 3DL�%�1���-DQDNLUDPDLDK�1���*DQJDGKDU�%�1���5DYLQGUDQDWK�9���
'HSOHWLRQ�RI�JOXWDWKLRQH�DQG�HQKDQFHG�OLSLG�SHUR[LGDWLRQ�LQ�WKH�
&6)�RI�DFXWH�SV\FKRWLFV�IROORZLQJ�KDORSHULGRO�DGPLQLVWUDWLRQ��
L4"29*0%.)14G+#.*DEEQW*RC,*QAE@QED9

���� 6DJDUD�<���,QGXFWLRQ�RI�UHDFWLYH�R[\JHQ�VSHFLHV�LQ�QHXURQV�E\�
KDORSHULGRO��-��1HXURFKHP����������������������

���� 6KLYDNXPDU�%�5���5DYLQGUDQDWK�9���2[LGDWLYH�VWUHVV�DQG�WKLRO�
PRGLILFDWLRQ�LQGXFHG�E\�FKURQLF�DGPLQLVWUDWLRQ�RI�KDORSHULGRO��
-��3KDUPDFRO��([S��7KHU�����������������������

���� %DL�2���:HL�=���/X�:��L�ZVS���3URWHFWLYH�HIIHFWV�RI�DW\SLFDO�DQWL@
SV\FKRWLF�GUXJV�RQ�3&���FHOOV�DIWHU�VHUXP�ZLWKGUDZDO��-��1HX@
URVFL��5HV��������������������

���� 'LHWULFK�0XV]DOVND� $���:Sğ\Z� UÐőQ\FK� VW÷őHġ� NOR]DSLQ\�
QD�]PLDQ\�SR]LRPX�SHURNV\GDFML� OLSLGÐZ�OXG]NLHJR�RVRF]D�
;*BG(G'4G)1*LQbYLWUR��3V\FKLDWU��3V\FKRO��.OLQ�����������������

���� 'LHWULFK�0XV]DOVND�$���7KH�LPSDFW�RI�KDORSHULGRO�RQ�OLSLGV�SHU@
"T4(G+4"'*4'*1/FG'*B2""(*&2G+$2$+%*G'(*&2G%FG*G+*LQ�YLWUR*%+/(@
LHV��3V\FKLDWU��3V\FKRO��.OLQ�������������������

���� .DUDWDV�)���.DUDWHSH�0���%D\VDU�$���'HWHUPLQDWLRQ�RI�IUHH�
PDORQGLDOGHK\GH�LQ�KXPDQ�VHUXP�E\�KLJK�SHUIRUPDQFH�OLTXLG�
)1#"FG+"3#G&1.9*\'G29*L4")1$F9*>??>W*RDD,*SC@SE9

���� %DUWRV]�*���'UXJD�WZDU]�WOHQX��:ROQH�URGQLNL�Z�SU]\URG]LH��
3:1��:DUV]DZD������

���� :ğRGHN�/���,FLHN�0���6�WLRODFMD�ELDğHN�MDNR�PHFKDQL]P�DQW\RN@
V\GDF\MQ\�L�UHJXODF\MQ\��3RVW÷S\�%LRFKHP������������������

���� :ğRGHN�/���UHG����%LRWLROH�Z�ZDUXQNDFK�IL]MRORJLF]Q\FK��SDWROR@
JLF]Q\FK�L�Z�WHUDSLL��:\GDZQLFWZR�8QLZHUV\WHWX�-DJLHOORġVNLH@
JR��.UDNÐZ������

���� 6KHHKDQ�'�9���/HFUXELHU�<���6KHHKDQ�.�+��L�ZVS���7KH�0LQL�,QWHU@
QDWLRQDO�1HXURSV\FKLDWULF�,QWHUYLHZ��0�,�1�,����WKH�GHYHORSPHQW�
DQG�YDOLGDWLRQ�RI�D�VWUXFWXUHG�GLDJQRVWLF�SV\FKLDWULF�LQWHUYLHZ�IRU�
'60�,9�DQG�,&'�����-��&OLQ��3V\FKLDWU\����������VXSO������������

���� (OOPDQ�*���/\VNR�+���$�SUHFLVH�PHWKRG�IRU�WKH�GHWHUPLQDWLRQ�
RI�ZKROH�EORRG�DQG�SODVPD�VXOIK\GU\O�JURXSV��$QDO��%LRFKHP��
DESEW*ER,*EA@D?>9

���� 5LFH�(YDQV�&�$���'LSORFN�$�7���6\PRQV�0�&�5���7HFKQLTXHV�
LQ�)UHH�5DGLFDO�5HVHDUFK��9RO�����VHULL��%XUGRQ�5�+���YDQ�.QLS@
&$'B$#3*09U9*N#$(9O,*:GB"#G+"#.*M$)1'4V/$%*4'*L4")1$F4%+#.*G'(*

0ROHFXODU�%LRORJ\��(OVHYLHU��$PVWHUGDP��������������
���� %UDGIRUG�0���$�UDSLG�DQG�VHQVLWLYH�PHWKRG�IRU�WKH�TXDQWLWDWLRQ�

RI�PLFURJUDP�TXDQWLWLHV�RI�SURWHLQ�XWLOL]LQJ�WKH�SULQFLSOH�RI�SUR@
+$4'@(.$*B4'(4'39*\'G29*L4")1$F9*DESCW*S>,*>QA@>=Q9

���� 0DFND\�$�9�3���,YHUVHQ�/�/���5RVVRU�0��L�ZVS���,QFUHDVHG�EUDLQ�
GRSDPLQH�DQG�GRSDPLQH�UHFHSWRUV�LQ�VFKL]RSKUHQLD��$UFK��*HQ��
0%.)14G+#.*DEA>W*RE,*EED@EES9

���� 0DKDGLN�6�3���0XNKHUMHH�6���)UHH�UDGLFDO�SDWKRORJ\�DQG�DQWLR[LGDQW�
GHIHQVH�LQ�VFKL]RSKUHQLD��D�UHYLHZ��6FKL]RSKU��5HV�����������������

���� 3LOODL�$���3DULNK�9���7HUU\�$�9��-U��0DKDGLN�6�3���/RQJ�WHUP�DQWL@
SV\FKRWLF�WUHDWPHQWV�DQG�FURVVRYHU�VWXGLHV�LQ�UDWV��GLIIHUHQWLDO�
HIIHFWV�RI�W\SLFDO�DQG�DW\SLFDO�DJHQWV�RQ�WKH�H[SUHVVLRQ�RI�DQWLR[@
4(G'+*$'H.F$%*G'(*F$FB#G'$*24&4(*&$#"T4(G+4"'*4'*#G+*B#G4'9*

-��3V\FKLDWU��5HV��������������������
���� 3DULNK�9���.KDQ�0�0���0DKDGLN�6�3���'LIIHUHQWLDO�HIIHFWV�RI�DQWL@

SV\FKRWLFV�RQ�H[SUHVVLRQ�RI�DQWLR[LGDQW�HQ]\PHV�DQG�PHPEUDQH�
OLSLG�SHUR[LGDWLRQ�LQ�UDW�EUDLQ��-��3V\FKLDWU��5HV������������������

���� =KDQJ�;�<���=KRX�'�)���&DR�/�<��L�ZVS���7KH�HIIHFW�RI�ULVSHUL@
("'$*+#$G+F$'+*"'*%/&$#"T4($*(4%F/+G%$* 4'*%)14H"&1#$'4G9*

-��&OLQ��3V\FKRSKDUPDFRO��������������������
���� =KDQJ�;�<���=KRX�'�)���&DR�/�<��L�ZVS���(OHYDWHG�EORRG�VXSHU@

R[LGH�GLVPXWDVH�LQ�QHXUROHSWLF�IUHH�VFKL]RSKUHQLD��DVVRFLDWLRQ�
ZLWK�SRVLWLYH�V\PSWRPV��3V\FKLDWU\�5HV�������������������

���� +XDQJ�7�/���/LRX�&�:���/LQ�7�.���6HUXP�WKLREDUELWXULF�DFLG�
UHDFWLYH� VXEVWDQFHV� DQG� IUHH� WKLRO� OHYHOV� LQ� VFKL]RSKUHQLD�
SDWLHQWV��HIIHFWV�RI�DQWLSV\FKRWLF�GUXJV��3V\FKLDWU\�5HV��������
DSS,*DA@>D9

���� /RKU�-�%���/RKU�0�$���:DVOL�(��L�ZVS���6HOI�SHUFHSWLRQ�RI�WDUGLYH�
(.%<4'$%4G*G'(*'$/#"2$&+4)@4'(/)$(*&G#<4'%"'4%F,*G*%+/(.*

RI�FOLQLFDO�FRUUHODWHV��3V\FKRSKDUPDFRO��%XOO��������������������
���� ^1G'3*X9a98*MG'*a9:98*!G"*:9a9*4*;%&9,*\'+4"T4(G'+*$'H.F$%*G'(*24&4(*

SHUR[LGDWLRQ�LQ�GLIIHUHQW�IRUPV�RI�VFKL]RSKUHQLD�WUHDWHG�ZLWK�W\SLFDO�
DQG�DW\SLFDO�DQWLSV\FKRWLFV��6FKL]RSKU��5HV��������������������

���� 'LHWULFK�0XV]DOVND�$���.RQWHN�%���/LSLG�SHUR[LGDWLRQ�LQ�SDWLHQWV�
ZLWK�VFKL]RSKUHQLD��3V\FKLDWU\�&OLQ��1HXURVFL��������������������

���� 6FKDW]EHUJ�$�)���1HPHURII�&�%���UHG����7KH�$PHULFDQ�3V\FKLDW@
ULF�3XEOLVKLQJ�7H[WERRN�RI�3V\FKRSKDUPDFRORJ\��:\G�����$PHU@
4)G'*0%.)14G+#4)*0/B24%14'38*-')98*\#24'3+"'*>??Q9

���� 5HLQNH�$���0DUWLQV�0�5���/LPD�0�6��L�ZVS���+DORSHULGRO�DQG�
)2"HG&4'$8*B/+*'"+*"2G'HG&4'$8*4'(/)$%*"T4(G+4J$*%+#$%%*4'*#G+*

EUDLQ��1HXURVFL��/HWW���������������������
���� 'DOOD�/LEHUD�$���5LJREHOOR�0�3���%LQGROL�$���,QKLELWRU\�DFWLRQ�

RI�QHXUROHSWLF�GUXJV�DQG�VHURWRQLQ�RQ�GRSDPLQH�DXWR[LGDWLRQ�
DQG�OLSLG�SHUR[LGDWLRQ��3URJ��1HXURSV\FKRSKDUPDFRO��%LRO��3V\@
)14G+#.*DEE=W*DE,*>ED@>EA9

���� .U]DĳFLN�3���.RVWRZVNL�:���1LWULF�R[LGH�GRQRUV�DQWDJRQL]H�
1�QLWUR�/�DUJLQLQH�DQG�KDORSHULGRO�FDWDOHSV\��SRWHQWLDO�LPSOLFD@
WLRQ�IRU�WKH�WUHDWPHQW�RI�SDUNLQVRQLVP"�3RO��-��3KDUPDFRO��������
QE,*>CR@>CC9

���� &KLXHK�&�&���5DXKDOD�3���7KH�UHGR[�SDWKZD\�RI�6�QLWURVRJOX@
+G+14"'$8*32/+G+14"'$*G'(*'4+#4)*"T4($*4'*)$22*+"*'$/#"'*)"FF/@

QLFDWLRQV��)UHH�5DGLF��5HV��������������������
���� 'R�.�4���7UDEHVLQJHU�$�+���.LUVWHQ�.UÙJHU�0��L�ZVS���6FKL]R@

SKUHQLD��JOXWDWKLRQH�GHILFLW�LQ�FHUHEURVSLQDO�IOXLG�DQG�SUHIURQWDO�
FRUWH[�LQ�YLYR��(XU��-��1HXURVFL����������������������

���� 'RGG�6���'HDQ�2���&RSRORY�'�/��L�ZVS���1�DFHW\OF\VWHLQH�IRU�
DQWLR[LGDQW�WKHUDS\��SKDUPDFRORJ\�DQG�FOLQLFDO�XWLOLW\��([SHUW�
2SLQ��%LRO��7KHU���������������������

���� <DR�-�.���/HRQDUG�6���5HGG\�5�'���,QFUHDVHG�QLWULF�R[LGH�UDGLFDOV�
LQ�SRVWPRUWHP�EUDLQ�IURP�SDWLHQWV�ZLWK�VFKL]RSKUHQLD��6FKL]R@
&1#9*L/229*>??QW*R?,*E>R@ERQ9

���� 7D\ORU�'���3DWRQ�&���.HUZLQ�5���7KH�0DXGVOH\������3UHVFULELQJ�
*XLGHOLQHV��:\G�����0DUWLQ�'XQLW]��7D\ORU�	�)UDQFLV�*URXS��
/RQGRQ��1HZ�<RUN������

���� 'LHWULFK�0XV]DOVND�$���5DEH�-DEğRġVND�-���3RUÐZQDQLH�ZSğ\ZX�
G]LDğDQLD�OHNÐZ�SU]HFLZSV\FKRW\F]Q\FK�t�,�JHQHUDFML��KDORSHUL@
GROX�� L� ,,� JHQHUDFML� �NOR]DSLQ\�� RODQ]DSLQ\� L� ULVSHULGRQX��
t�QD�SHURNV\GDFM÷�OLSLGÐZ�RVRF]D�LQbYLWUR9*0%.)14G+#9*0%.)1"29*
.OLQ�������������������

���� .URSS�6���.HUQ�9���/DQJH�.��L�ZVS���2[LGDWLYH�VWUHVV�GXULQJ�WUHDW@
PHQW�ZLWK�ILUVW��DQG�VHFRQG�JHQHUDWLRQ�DQWLSV\FKRWLFV��-��1HX@
URSV\FKLDWU\�&OLQ��1HXURVFL��������������������

O\�WR�FOR]DSLQH��GRHV�QRW�VLJQLILFDQWO\�DIIHFW�D�FKDQJH�LQ�WKH�
FRQFHQWUDWLRQ�RI�IUHH�WKLROV�LQ�KXPDQ�SODVPD��DOWKRXJK�XQOLNH�
FOR]DSLQH�LW�VLJQLILFDQWO\�LQFUHDVHV�WKH�SODVPD�OLSLG�R[LGDWLRQ�
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