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$QQD�'LHWULFK�0XV]DOVND!0"��$QQD�.ZLDWNRZVND!��
-XVW\QD�.RSND!��-RDQQD�5\ZDQLDN1���
-RODQWD�5DEH�-DEğRġVND"

Ocena wpływu amisulprydu na grupy tiolowe osocza w modelu in vitro
The assessment of amisulpride effects in vitro on plasma thiol groups

D�3UDFRZQLD�%DGDġ�%LRORJLF]Q\FK�Z�3V\FKLDWULL��,�.DWHGUD�3V\FKLDWULL��8QLZHUV\WHW�0HG\F]Q\�Z�ĞRG]L
>�.OLQLND�=DEXU]Hġ�$IHNW\ZQ\FK�L�3V\FKRW\F]Q\FK��8QLZHUV\WHW�0HG\F]Q\�Z�ĞRG]L
R�.DWHGUD�%LRFKHPLL�2JÐOQHM��8QLZHUV\WHW�ĞÐG]NL
&RUUHVSRQGHQFH�WR��'U�KDE��Q��PHG��$QQD�'LHWULFK�0XV]DOVND�t�NLHURZQLN�3UDFRZQL�%DGDġ�%LRORJLF]Q\FK�Z�3V\FKLDWULL�,�.DWHGU\�3V\FKLDWULL�
8QLZHUV\WHWX�0HG\F]QHJR�Z�ĞRG]L��XO��&]HFKRVğRZDFND��������������ĞÐGŏ��WHO��NRP����������������IDNV����������������H�PDLO��W]QBORG]#SRVW�SO
3RG]L÷NRZDQLD
$XWRU]\�VNïDGDMÈ�SRG]LÚNRZDQLH�3URI��3DZïRZL�1RZDNRZL��.LHURZQLNRZL�.DWHGU\�%LRFKHPLL�2JöOQHM�8QLZHUV\WHWX��öG]NLHJR��]D�PRĝOLZRĂÊ�
SU]HSURZDG]HQLD�EDGDñ�ODERUDWRU\MQ\FK�
$FNQRZOHGJHPHQWV�
7KH�$XWKRUV�DUH�JUDWHIXO�WR�3URI��3DZHï�1RZDN��KHDG�RI�WKH�'HSDUWPHQW�RI�*HQHUDO�%LRFKHPLVWU\��8QLYHUVLW\�RI�/RG]��ZKR�DOORZHG�WKHP�WR�SHUIRUP�
ODERUDWRU\�WHVWV�
3UDFD�ğQDQVRZDQD�SU]H]�8QLZHUV\WHW�0HG\F]Q\�Zb�RG]L��QXPHU�EDGDñ��������������������������������������������������������
7KH�VWXG\�ZDV�VXSSRUWHG�E\�LQWHUQDO�JUDQW�RIbWKH�0HGLFDO�8QLYHUVLW\�RIb/RG]��3RODQG��1R�����������������������������DQG���������������������������

6WUHV]F]HQLH�
:�EDGDQLDFK�NOLQLF]Q\FK�Z\ND]DQR��őH�DPLVXOSU\G�t�OHN�SU]HFLZSV\FKRW\F]Q\�GUXJLHM�JHQHUDFML�t�QLH�SRZRGXMH�Z]UR@
VWX�SHURNV\GDFML�OLSLGÐZ�RVRF]D��1LH�ZLDGRPR��Z�MDNL�VSRVÐE�OHN�WHQ�ZSğ\ZD�QD�DNW\ZQRĳå�NOXF]RZ\FK�HQ]\PÐZ�
REURQ\�DQW\RNV\GDF\MQHM�RUD]�QLVNRF]ãVWHF]NRZH�DQW\RNV\GDQW\��Z�W\P�JUXS\�WLRORZH�RVRF]D��&HOHP�EDGDQLD�E\ğR�
XVWDOHQLH�ZSğ\ZX�DPLVXOSU\GX�Z�GDZNDFK�UHNRPHQGRZDQ\FK�GR�OHF]HQLD�RVWUHJR�HSL]RGX�VFKL]RIUHQLL�QD�ZROQH�WLROH�
;*2/(H<4F*"%")H/*;*F"($2/*LQbYLWUR�RUD]�SHURNV\GDFM÷�OLSLGÐZ��PLHU]RQã�]D�SRPRFã�R]QDF]HQLD�VW÷őHQLD�7%$56�*
0DWHULDğ�L�PHWRG\��.UHZ�GR�EDGDġ�SREUDQR�RG����]GURZ\FK�RFKRWQLNÐZ�SğFL�P÷VNLHM��Z�ZLHNX�������ODW��QD�UR]WZÐU�
$&'��6XEVWDQFM÷�DNW\ZQã�DPLVXOSU\GX�UR]SXV]F]RQR�Z�������GLPHW\ORVXOIRWOHQNX�GR�VW÷őHġ�NRġFRZ\FK������QJ�PO�
L�����QJ�PO��L�LQNXERZDQR�]�RVRF]HP����JRG]LQ\�Z�WHPSHUDWXU]H����&��'R�NDőGHJR�GRĳZLDGF]HQLD�Z\NRQDQR�SUÐE\�
NRQWUROQH��2]QDF]HQLD�SR]LRPX�ZROQ\FK�WLROL�SU]HSURZDG]RQR�PHWRGã�(OOPDQD��D�VW÷őHQLD�]ZLã]NÐZ�UHDJXMãF\FK�
]�NZDVHP�WLREDULWXURZ\P�t�PHWRGã�VSHNWURIRWRPHWU\F]Qã��5LFH�(YDQV���������'R�DQDOL]\�Z\QLNÐZ�]DVWRVRZDQR�
VSDURZDQ\�WHVW�W�6WXGHQWD��6WDW6RIW�,QF���6WDWLVWLFD�Y��������:\QLNL��$PLVXOSU\G�SR����JRG]LQQHM�LQNXEDFML�]�RVRF]HP�
Z�SRUÐZQDQLX�]�SUÐEDPL�NRQWUROQ\PL��EH]�OHNX��VSRZRGRZDğ�Z]URVW�SR]LRPX�ZROQ\FK�WLROL�Z�RVRF]X�t�LVWRWQ\�VWD@
W\VW\F]QLH�GOD�VW÷őHQLD�����QJ�PO��S��������:�VW÷őHQLX�W\P�SR����JRG]LQQHM�LQNXEDFML�]�RVRF]HP�OHN�VSRZRGRZDğ�
UÐZQLHő�LVWRWQ\�VSDGHN�SHURNV\GDFML�OLSLGÐZ��S���������:QLRVNL��$PLVXOSU\G�Z�VW÷őHQLX�����QJ�PO��RGSRZLDGDMã@
F\P�GDZNRP�OHNX�VWRVRZDQ\P�Z�OHF]HQLX�RVWUHJR�HSL]RGX�VFKL]RIUHQLL��Z\ZLHUD�G]LDğDQLD�DQW\RNV\GDF\MQH��SRZR@
GXMãF�LVWRWQ\�VSDGHN�SHURNV\GDFML�OLSLGÐZ�RVRF]D�RUD]�]ZL÷NV]DMãF�VW÷őHQLH�ZROQ\FK�WLROL�Z�RVRF]X�
*

6ğRZD�NOXF]RZH��DPLVXOSU\G��OHNL�SU]HFLZSV\FKRW\F]QH��ZROQH�WLROH��SHURNV\GDFMD�OLSLGÐZ��VFKL]RIUHQLD

6XPPDU\�
!24'4)G2* %+/(4$%* 4'(4)G+$* +1G+* GF4%/2&#4($* [* +1$* %$)"'(* 3$'$#G+4"'* G'+4&%.)1"+4)* [* ("$%* '"+* )G/%$* G'.* 4')#$G%$*

LQ�SODVPD�OLSLG�SHUR[LGDWLRQ��:H�GR�QRW�NQRZ�LQ�ZKDW�ZD\�WKLV�PHGLFLQDO�GUXJ�DIIHFWV�WKH�DFWLYLW\�RI�WKH�NH\�HQ]\PHV�
RI�DQWLR[LGDWLYH�SURWHFWLRQ�DQG�ORZ�PROHFXODU�DQWLR[LGDQWV��LQFOXGLQJ�WKH�SODVPD�WKLRO�JURXSV��7KH�VWXG\�ZDV�DLPHG�
DW�HVWDEOLVKLQJ�WKH�HIIHFWV�RI�DPLVXOSULGH�� LQ�GRVHV�UHFRPPHQGHG�IRU�WUHDWPHQW�RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD��
RQ�IUHH�WKLROV� LQ�KXPDQ�SODVPD�XQGHU� LQbYLWUR�FRQGLWLRQV�DQG�OLSLG�SHUR[LGDWLRQ�PHDVXUHG�E\�WKH�OHYHO�RI�7%$56�*
0DWHULDO�DQG�PHWKRGV��%ORRG�IRU�WKH�VWXG\�ZDV�FROOHFWHG�IURP����KHDOWK\�PDOH�YROXQWHHUV��DJHG�������\HDUV��IRU�$&'�
VROXWLRQ�� $FWLYH� VXEVWDQFH� RI� DPLVXOSULGH� ZDV� GLVVROYHG� LQ� ������ GLPHWK\O� VXOIR[LGH� WR� WKH� ILQDO� FRQFHQWUDWLRQV�
�����QJ�PO�DQG�����QJ�PO��DQG�LQFXEDWHG�ZLWK�SODVPD�IRU����KRXUV�DW����&��&RQWURO�VDPSOHV�ZHUH�SHUIRUPHG�IRU�
HDFK�H[SHULPHQW��7KH�IUHH�WKLROV�OHYHO�ZDV�PHDVXUHG�XVLQJ�WKH�(OOPDQ�PHWKRG��ZKHUHDV�WKH�OHYHOV�RI�WKLREDUELWXULF�
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#$%&'()*%#'$

7
)14H"&1#$'4)*&G+4$'+%*$T&$#4$')$*"T4(G+4J$*%+#$%%*

H[SUHVVHG�LQ�FKDQJHV�RI�FRQFHQWUDWLRQ�RU�DFWLYLW\�
RI�YDULRXV�ELRPDUNHUV�ERWK�RI�DQWLR[LGDWLYH�GHIHQFH�

G'(*&#"@"T4(G+4J$*&#")$%%$%ND@AO��7KHUHIRUH��LW�LV�SDUWLFXODUO\�
LPSRUWDQW�WR�HVWDEOLVK�WKH�HIIHFWV�RI�DQWLSV\FKRWLFV�XVHG�IRU�
WUHDWPHQW�RI�VFKL]RSKUHQLD�RQ�UHGR[�PDUNHUV��0RVW�RI�WKH�
%$)"'(*3$'$#G+4"'*G'+4&%.)1"+4)%*;$#$*/%/G22.*($%)#4B$(*

DV�GUXJV�ZKLFK�GR�QRW�LQGXFH�SUR�R[LGDWLYH�HIIHFWV�RU�HYHQ�
KDYH�D�WHQGHQF\�WR�DQWLR[LGDWLYH�HIIHFWVNE@D=O9
-'*"/#*";'*%+/(.*4'*LQ�YLWUR*F"($2*;$*1GJ$*$%+GB24%1$(*+1G+*
)$#+G4'*%$)"'(*3$'$#G+4"'*G'+4&%.)1"+4)%*4'*)"')$'+#G+4"'%*

FRUUHVSRQGLQJ�WR�WKH�GRVHV�RI�WKH�GUXJ�UHFRPPHQGHG�IRU�
WUHDWPHQW�RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD��ZKLFK�GLG�QRW�
G)+*&#"@"T4(G+4J$2.*"#*$J$'*)G/%$*G*(#/3@)"')$'+#G+4"'@($@

&$'($'+*($)#$G%$*4'*&2G%FG*24&4(*&$#"T4(G+4"'NEO9*74F42G#2.8*

4'*LQ�YLWUR�VWXGLHV�RI�FHOOXODU�OLQHV�WKH�QHXURSURWHFWLYH�HIIHFWV�
RI�VRPH�RI�WKHVH�GUXJV�ZHUH�IRXQGND=O9*U";$J$#8*'"*%/)1*
%+/(4$%*1GJ$*'"+*B$$'*)G##4$(*"/+*;4+1*GF4%/2&#4($8*G'(*'"*

HIIHFWV�RI�WKLV�GUXJ�RQ�SODVPD�WKLRO�JURXSV�ZHUH�GHWHUPLQHG��
,Q�RXU�RZQ�VWXG\�ZH�IRXQG�WKDW�DPLVXOSULGH�LQKLELWHG�SODV@
PD�OLSLG�SHUR[LGDWLRQ�t�WKHVH�HIIHFWV�ZHUH�HQKDQFHG�DIWHU�
LQFXEDWLRQ�RI�WKH�GUXJ�LQ�SODVPD�ZLWK�TXHUFHWLQ�RU�UHVYHUD@
+#"2NDCO��7DNLQJ�LQWR�DFFRXQW�WKH�UHVXOWV�RI�WKHVH�VWXGLHV�DQG�
WKH�RXWFRPHV�SRLQWLQJ�WR�D�VLJQLILFDQW�UROH�RI�WKLRO�JURXSV�
�LQFOXGLQJ�JOXWDWKLRQH�t�*6+��LQ�SDWKRJHQHVLV�RI�VFKL]R@
SKUHQLD��ZH�XQGHUWRRN�VWXGLHV�RI�DPLVXOSULGH�HIIHFWV�RQ�
SODVPD�FRQFHQWUDWLRQ�RI�IUHH�WKLROVNDS@>?O9

$,0�2)�7+(�678'<

7KH�VWXG\�LV�DLPHG�DW�D�FRPSDULVRQ�RI�WKH�HIIHFWV�RI�DPLV@
XOSULGH�RQ�WKH�OHYHO�RI�IUHH�WKLROV�XQGHU�H[SHULPHQWDO�FRQ@
(4+4"'%8*LQbYLWUR�PRGHO��DQG�FRPSDULVRQ�RI�WKH�HIIHFWV�RQ�
1/FG'*&2G%FG*24&4(*&$#"T4(G+4"'8*F$G%/#$(*B.*+1$*2$J$2%*

RI�WKLREDUELWXULF�DFLG�UHDFWLYH�VXEVWDQFHV��7%$56��

0$7(5,$/�$1'�0(7+2'6

7KH�UHVHDUFK�PDWHULDO�FRQVLVWHG�RI�IUHVK�EORRG�SODVPD�RE@
WDLQHG�IURP�EORRG�VDPSOHV�ZDV�PL[HG�ZLWK�DQWLFRDJXODQW�
$&'��FLWULF�DFLG�VRGLXP�FLWUDWH�GH[WURVH������Y�Y���%ORRG�
VDPSOHV�ZHUH�REWDLQHG�IURP����KHDOWK\�PDOH�VXEMHFWV�

:67ö3

5
�FKRU\FK�QD�VFKL]RIUHQL÷�Z\VW÷SXMH�VWUHV�RNV\GDF\M@
Q\��Z\UDőDQ\�Z�]PLDQDFK�VW÷őHQLD�OXE�DNW\ZQRĳFL�
UÐőQ\FK�ELRPDUNHUÐZ�]DUÐZQR�REURQ\�DQW\RNV\@

GDF\MQHM��MDN�L�SURFHVÐZ�SURRNV\GDF\MQ\FKND@AO��:�]ZLã]@
NX�]�W\P�LVWRWQH�]QDF]HQLH�PD�XVWDOHQLH�G]LDğDQLD�OHNÐZ�
SU]HFLZSV\FKRW\F]Q\FK�VWRVRZDQ\FK�Z�OHF]HQLX�VFKL]RIUH@
QLL�QD�PDUNHU\�UHGRNV��:L÷NV]Rĳå�OHNÐZ�SU]HFLZSV\FKRW\F]@
Q\FK�GUXJLHM�JHQHUDFML�SU]HZDőQLH�E\ğD�RSLV\ZDQD�MDNR�OHNL�
QLHZ\ZLHUDMãFH�G]LDğDQLD�SURRNV\GDF\MQHJR�OXE�QDZHW�Z\@
ND]XMãFH�WHQGHQFM÷�GR�G]LDğDQLD�DQW\RNV\GDF\MQHJRNE@D=O9
:�EDGDQLDFK�ZğDVQ\FK�Z�PRGHOX�LQbYLWUR�XVWDORQR��őH�QLH@
NWÐUH�OHNL�SU]HFLZSV\FKRW\F]QH�GUXJLHM�JHQHUDFML�Z�VW÷őH@
QLDFK�RGSRZLDGDMãF\FK�GDZNRP�OHNX�UHNRPHQGRZDQ\P�GR�
OHF]HQLD�RVWUHJR�HSL]RGX�VFKL]RIUHQLL�QLH�G]LDğDMã�SURRNV\@
GDF\MQLH��D�QDZHW�SRZRGXMã�]DOHőQ\�RG�VW÷őHQLD�OHNX�VSDGHN�
SHURNV\GDFML�OLSLGÐZ�RVRF]DNEO9*0"("B'4$*;*BG(G'4G)1*LQbYL!
WUR�QD�OLQLDFK�NRPÐUNRZ\FK�VWZLHUG]RQR�QHXURSURWHNF\MQH�
G]LDğDQLH�QLHNWÐU\FK�]�W\FK�OHNÐZND=O��-HGQDN�QLH�SURZDG]R@
QR�WDNLFK�EDGDġ�]�DPLVXOSU\GHP��SRGREQLH�QLH�RNUHĳODQR�
ZSğ\ZX�WHJR�OHNX�QD�JUXS\�WLRORZH�RVRF]D��:�EDGDQLDFK�
ZğDVQ\FK�VWZLHUG]RQR��őH�DPLVXOSU\G�KDPXMH�SHURNV\GDFM÷�
OLSLGÐZ�RVRF]D�t�G]LDğDQLH�WR�QDVLOD�VL÷�SR�LQNXEDFML�OHNX�
Z�RVRF]X�ZUD]�]�NZHUFHW\Qã�OXE�UHVZHUDWUROHPNDCO��8Z]JO÷G@
QLDMãF�UH]XOWDW\�W\FK�EDGDġ�RUD]�Z\QLNL�ZVND]XMãFH�QD�LVWRW@
Qã�URO÷�JUXS�WLRORZ\FK��Z�W\P�JOXWDWLRQX�t�*6+��Z�SD@
WRJHQH]LH�VFKL]RIUHQLL��SRGM÷OLĳP\�EDGDQLD�QDG�ZSğ\ZHP�
DPLVXOSU\GX�QD�VW÷őHQLH�ZROQ\FK�WLROL�Z�RVRF]XNDS@>?O9

&(/�%$'$1,$

&HOHP�EDGDQLD� MHVW�SRUÐZQDQLH�ZSğ\ZX�DPLVXOSU\GX�
QD�SR]LRP�ZROQ\FK�WLROL�Z�ZDUXQNDFK�GRĳZLDGF]HQLD��
;*F"($2/*LQbYLWUR��RUD]�SRUÐZQDQLH�ZSğ\ZX�QD�SHURNV\GD@
FM÷�OLSLGÐZ�OXG]NLHJR�RVRF]D�PLHU]RQã�]D�SRPRFã�R]QD@
F]HQLD�VW÷őHQLD�]ZLã]NÐZ�UHDJXMãF\FK�]�NZDVHP�WLREDUEL@
WXURZ\P��7%$56��

0$7(5,$Ğ�,�0(72'<

0DWHULDğ�EDGDZF]\�VWDQRZLğR�ĳZLHőH�RVRF]H�Z\L]RORZD@
QH�]�NUZL�SREUDQHM�QD�DQW\NRDJXODQW�$&'��NZDV�F\WU\@
QRZ\�F\WU\QLDQ�VRGX�GHNVWUR]D������Y�Y���.UHZ�SREUDQR�

DFLG�UHDFWLYH�VXEVWDQFHV�E\�VSHFWURSKRWRPHWULF�PHWKRG��DFF��WR�5LFH�(YDQV���������7KH�UHVXOWV�ZHUH�DQDO\VHG�XVLQJ�
WKH�SDLUHG�6WXGHQW�W�WHVW��6WDW6RIW�,QF���6WDWLVWLFD�Y��������5HVXOWV��$PLVXOSULGH�DIWHU����KRXUVp�LQFXEDWLRQ�ZLWK�SODVPD��
DV�FRPSDUHG�WR�FRQWURO�VDPSOHV��ZLWKRXW�GUXJ���FDXVHG�DQ�LQFUHDVH�LQ�WKH�OHYHO�RI�IUHH�WKLROV�LQ�SODVPD�t�VWDWLVWLFDOO\�
VLJQLILFDQW�IRU�FRQFHQWUDWLRQ�����QJ�PO��S��������$W�WKLV�FRQFHQWUDWLRQ�DIWHU����KRXUVp�LQFXEDWLRQ�ZLWK�SODVPD�WKH�
GUXJ�FDXVHG�DOVR�D�VLJQLILFDQW�GHFUHDVH�LQ�OLSLG�SHUR[LGDWLRQ��S���������&RQFOXVLRQV�*\F4%/2&#4($*4'*)"')$'+#G+4"'*
����QJ�PO��FRUUHVSRQGLQJ�WR�GRVHV�XVHG�IRU�WUHDWPHQW�RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD��LQGXFHV�DQWLR[LGDWLYH�HIIHFWV��
FDXVLQJ�D�VLJQLILFDQW�GHFUHDVH�LQ�SODVPD�OLSLG�SHUR[LGDWLRQ�DQG�LQFUHDVLQJ�WKH�FRQFHQWUDWLRQ�RI�IUHH�WKLROV�LQ�SODVPD�

.H\�ZRUGV��DPLVXOSULGH��DQWLSV\FKRWLFV��IUHH�WKLROV��OLSLG�SHUR[LGDWLRQ��VFKL]RSKUHQLD
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RG����]GURZ\FK�P÷őF]\]Q��VWXGHQWÐZ�8QLZHUV\WHWX�0H@
G\F]QHJR�Z�ĞRG]L��Z�ZLHNX�������ODW��ĳUHGQLR��������URNX���
'R�RFHQ\�VWDQX�]GURZLD�SV\FKLF]QHJR�]DVWRVRZDQR�0�,�1�,��
t�0LQL�,QWHUQDWLRQDO�1HXURSV\FKLDWULF�,QWHUYLHZN>?O9*0#H$&#"@

;G(H"'"*BG(G'4G*4'+$#'4%+.)H'$8*'$/#"2"34)H'$*4*2GB"#G+"@

U\MQH�RUD]�NZHVWLRQDULXV]RZH�Z\ZLDG\�GRW\F]ãFH�SU]HE\@
W\FK�FKRUÐE��QDZ\NÐZ�ő\ZLHQLRZ\FK��VWRVRZDQ\FK�OHNÐZ��
DQW\RNV\GDQWÐZ�SRFKRG]HQLD�URĳOLQQHJR�L�IDUPDFHXW\F]QH@
JR�RUD]�Xő\ZDQ\FK�VXEVWDQFML�SV\FKRDNW\ZQ\FK��'R�EDGDġ�
SU]\M÷WR�RVRE\�SRFKRG]HQLD�SROVNLHJR��ő\MãFH�Z�SRGREQ\FK�
ZDUXQNDFK�VRFMRHNRQRPLF]Q\FK��]GURZH��EH]�]DEXU]Hġ�SV\@
FKLF]Q\FK�L�FKRUÐE�VRPDW\F]Q\FK���QLHZ\ND]XMãFH�FHFK�]H@
VSRğX�PHWDEROLF]QHJR��Z�W\P�]DEXU]Hġ�JRVSRGDUNL�OLSLGR@
ZHM�L�Z÷JORZRGDQRZHM���]�SUDZLGğRZ\P�%0,��VWRVXMãFH�GLHW÷�
]UÐZQRZDőRQã��NWÐUH�QLH�Xő\ZDğ\�VXEVWDQFML�SV\FKRDNW\Z@
'.)1*N'G#<"+.<P;8*G2<"1"2/8*'4<"+.'.O8*'4$*%/&2$F$'+";G@

ğ\�DQW\RNV\GDQWÐZ�SRFKRG]HQLD�URĳOLQQHJR�OXE�IDUPDFHX@
W\F]QHJR�RUD]�SUHSDUDWÐZ�]DZLHUDMãF\FK�ZLHORQLHQDV\FRQH�
NZDV\�WğXV]F]RZH��:\NOXF]RQR�PRőOLZRĳå�Z\VW÷SRZDQLD�ZH�
NUZL�EDGDQ\FK�RFKRWQLNÐZ�OHNÐZ�OXE�LFK�PHWDEROLWÐZ��SU]\M@
PXMãF�NU\WHULXP�QLHXő\ZDQLD�őDGQ\FK�OHNÐZ��Z�W\P�UÐZQLHő�
GRUDŏQLH��Z�F]DVLH�RVWDWQLHM�GRE\�OXE�Z�F]DVLH�RGSRZLHGQLR�
GğXőV]\P��1D�EDGDQLD�Z\UD]LğD�]JRG÷�.RPLVMD�(W\F]QD�8QL@
ZHUV\WHWX�0HG\F]QHJR�Z�ĞRG]L�t�QXPHU�511�����������
2FKRWQLF\�X]\VNDOL�LQIRUPDFM÷�QD�WHPDW�FHOX�L�PHWRG�ED@
GDZF]\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$��.����Z�WHPSHUDWXU]H�
���&�Z�FHOX�RWU]\PDQLD�RVRF]D��'R�����PO�RVRF]D�GRGD@
ZDQR�NROHMQR�VXEVWDQFM÷�F]\QQã�DPLVXOSU\GX��UR]SXV]@
F]RQã�Z�������GLPHW\ORVXOIRWOHQNX�t�'062��VW÷őHQLD�
NRġFRZH��RGSRZLDGDMãFH�VWDELOQHPX�VW÷őHQLX�OHNX�RVLã@
3G'$F/*&"*;4$2"<#"+'.F*HG%+"%";G'4/*(G;$<*%+"%"@

ZDQ\FK�Z�OHF]HQLX�VFKL]RIUHQLL������QJ�PO������QJ�PO���
6XEVWDQFM÷�F]\QQã�EDGDQHJR�OHNX�RWU]\PDQR�]�ILUP\�6D@
QRIL�$YHQWLV��%DGDQH�SUÐE\�RVRF]D�]�OHNDPL�UR]SXV]F]R@
Q\PL�Z�'062�LQNXERZDQR����JRG]LQ\�Z�WHPSHUDWXU]H�
SRNRMRZHM��'R�NDőGHJR�GRĳZLDGF]HQLD�Z\NRQDQR�SUÐ@
E\�NRQWUROQH��NWÐUH�VWDQRZLğR�RVRF]H�]�'062��EH]�OHNX��
:�SUÐEDFK�RVRF]D�EDGDQHJR�SR����JRG]LQQHM�LQNXEDFML�
]�RNUHĳORQ\P�VW÷őHQLHP�OHNX�RUD]�Z�SUÐEDFK�NRQWUROQ\FK�
R]QDF]DQR�VSHNWURIRWRPHWU\F]QLH�VW÷őHQLH�]ZLã]NÐZ�UH@
DJXMãF\FK�]�NZDVHP�WLREDUELWXURZ\P��7%$56��PHWRGã�
RSLVDQã�SU]H]�5LFHpD�(YDQVDN>DO�RUD]�VW÷őHQLH�ZROQ\FK�WLR@
OL�PHWRGã�(OOPDQDN>>O9

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

&DğNRZLWã�]DZDUWRĳå� WLROL� �JUXS�VXOIK\GU\ORZ\FK��6+��
;*"%")H/*4'</B";G'.F*>Q*3"(H4'.*H*GF4%/2&#.($F*4*(2G*

�VWXGHQWV�RI�WKH�0HGLFDO�8QLYHUVLW\�RI�/RG]��DJHG�������
NF$G'*G3$*>=b?9C*.$G#%O9*M1$*&G+4$'+%K*F$'+G2*1$G2+1*;G%*

DVVHVVHG�XVLQJ�WKH�0�,�1�,��t�0LQL�,QWHUQDWLRQDO�1HXUR@
&%.)14G+#4)*-'+$#J4$;N>?O9*M1$.*/'($#;$'+*4'+$#'G28*'$/#"@

2"34)G2*$TGF4'G+4"'%*G'(*2GB"#G+"#.*+$%+%8*G2"'3*%+#/)+/#$(*

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

LWV��XVHG�GUXJV��DQWLR[LGDQWV�RI�YHJHWDEOH�DQG�SKDUPDFHX@
+4)G2*"#434'8*G'(*/%$(*&%.)1"G)+4J$*%/B%+G')$%9*M1$*%+/(.*

LQYROYHG�SHRSOH�RI�3ROLVK�RULJLQ�ZKR�OLYHG�LQ��VLPLODU�VR@
)4"$)"'"F4)*)"'(4+4"'%8*+1$.*;$#$*1$G2+1.*N;4+1"/+*F$'@

WDO�GLVRUGHUV�DQG�VRPDWLF�GLVHDVHV���ZLWKRXW� IHDWXUHV�
RI�PHWDEROLF�V\QGURPH��LQFOXGLQJ�GLVRUGHUV�LQ�OLSLG�DQG�
)G#B"1.(#G+$*F$+GB"24%FO8*;4+1*'"#FG2*L6-W*+1$.*/%$(*

G*BG2G')$(*(4$+*G'(*(4(*'"+*/%$*&%.)1"G)+4J$*%/B%+G')$%*

�QDUFRWLFV��DOFRKRO��WREDFFR���DQ\�DQWLR[LGDQWV�RI�YHJHWD@
B2$*"#*&1G#FG)$/+4)G2*"#434'*G'(*&#$&G#G+4"'%*)"'+G4'4'3*

SRO\XQVDWXUDWHG�IDWW\�DFLGV��$Q\�SRVVLEOH�SUHVHQFH�RI�PH@
(4)4'G2*(#/3%*"#*+1$4#*F$+GB"24+$%*4'*+1$*$TGF4'$(*J"2/'@

+$$#%K*B2""(*;G%*$T)2/($(8*G%*4+*;G%*G%%/F$(*+1G+*'"*F$@

(4)4'G2*(#/3%*;"/2(*B$*/%$(8*'"+*$J$'*+$F&"#G#42.8*(/#4'3*

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

SURYHG�E\�WKH�(WKLFDO�&RPPLWWHH�RI�WKH�0HGLFDO�8QLYHUVL@
W\�RI�/RG]�t�1R�511�����������7KH�YROXQWHHUV�LQFOXGHG�
LQ�WKH�VWXG\�KDYH�EHHQ�LQIRUPHG�DERXW�LWV�DLPV�DQG�LPSOH@
F$'+$(*F$+1"(%*G'(*+1$.*$T&#$%%$(*+1$4#*;#4++$'*)"'%$'+*

IRU�SDUWLFLSDWLRQ�LQ�LW�

,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����PLQXWHV�
DW����&�DQG������USP��6,*0$��.���FHQWULIXJH��WR�REWDLQ�
SODVPD��$FWLYH�VXEVWDQFH�RI�DPLVXOSULGH��GLVVROYHG�LQ�������
GLPHWK\O� VXOIR[LGH�t�'062��ZDV�DGGHG�FRQVHFXWLYHO\�
WR�����PO�RI�EORRG�SODVPD��WKH�ILQDO�FRQFHQWUDWLRQV��FRUUH@
VSRQGLQJ�WR�VWDEOH�FRQFHQWUDWLRQ�RI�WKH�GUXJ�DFKLHYHG�DIWHU�
PXOWLSOH�XVH�RI�WKH�GRVHV�XVHG�IRU�WKH�WUHDWPHQW�RI�VFKL]R@
SKUHQLD�� ����QJ�PO�� ����QJ�PO���7KH�DFWLYH� VXEVWDQFH�
RI�WKH�WHVWHG�GUXJ�ZDV�VXSSOLHG�E\�6DQRIL�$YHQWLV�FRPSD@
Q\��7KH�WHVWHG�VDPSOHV�RI�SODVPD�ZLWK�WKH�GUXJV�GLVVROYHG�
LQ�'062�ZHUH�LQFXEDWHG�IRU����KRXUV�DW�URRP�WHPSHUDWXUH���
Z"#*$G)1*$T&$#4F$'+*+1$*)"'+#"2*%GF&2$%*;$#$*FG($8*)"'%4%+@

LQJ�RI�SODVPD�ZLWK�'062��ZLWKRXW�WKH�GUXJ��$IWHU����KRXUVp�
LQFXEDWLRQ��SODVPD�VDPSOHV�ZLWK�SUHGHILQHG�GUXJ�FRQFHQWUD@
+4"'*G'(*)"'+#"2*%GF&2$%*;$#$*+$%+$(*%&$)+#"&1"+"F$+#4)G2@

O\�IRU�WKH�OHYHO�RI�WKLREDUELWXULF�DFLG�UHDFWLYH�VXEVWDQFHV��XV@
LQJ�WKH�5LFH�(YDQV�PHWKRGN>DO��ZKHUHDV�WKH�OHYHO�RI�IUHH�WKLROV�
ZDV�GHWHUPLQHG�XVLQJ�WKH�(OOPDQ�PHWKRGN>>O9

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

7KH�WRWDO�FRQWHQW�RI�WKLROV��VXOIK\GU\O�JURXSV��6+���LQ�SODVPD�
VDPSOHV�LQFXEDWHG�IRU����KRXUV�ZLWK�DPLVXOSULGH�DQG�LQ�FRQ@
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SUÐE�NRQWUROQ\FK�EH]�OHNX�R]QDF]RQR�PHWRGã�(OOPDQD�
H*;.<"#H.%+G'4$F*<;G%/*=8=K@(4+4"B4%@N>@'4+#"B$'H"$%";$@

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

�71%��R�PDNV\PDOQHM�DEVRUEDQFML�SU]\�λ ����QPN>DO��6W÷@
őHQLH�WLROL�REOLF]RQR��VWRVXMãF�ZDUWRĳå�PRORZHJR�ZVSÐğF]\Q@
QLND�DEVRUEDQFML�GOD�GLDQLRQX�71%��ε �������0@D´FP@DO9*

8]\VNDQH�Z\QLNL�SU]HGVWDZLRQR�MDNR�VW÷őHQLH�WLROL�Z�SU]H@
OLF]HQLX�QD�PLOLJUDP�ELDğND��QPRO�PJ���6W÷őHQLH�ELDğND�
Z�RVRF]X�RNUHĳORQR�PHWRGã�%UDGIRUGD��D�MDNR�Z]RU]HF�Z\@
NRU]\VWDQR�UR]WZÐU�DOEXPLQ\�ZRğRZHMN>RO��2]QDF]HQLD�VW÷őH@
'4G*+4"24*;.<"'G'"*;*(;/<#"+'.)1*&";+P#H$'4G)19

2=1$&=$1,(�67}¿(1,$�=:,k=.�:�
5($*8-k&<&+�=b.:$6(0�
7,2%$5%,7852:<0��7%$56�

'R�����PO�RVRF]D�NRQWUROQHJR��EH]�OHNX��L�RVRF]D�EDGD@
QHJR��SUÐE\�]�RGSRZLHGQLPL�VW÷őHQLDPL�NRġFRZ\PL�EDGD@
QHJR�OHNX��GRGDQR�����PO�����NZDVX�WULFKORURRFWRZHJR�
�7&$��Z������0�+&O�L�����PO�������NZDVX�WLREDUELWXUR@
;$3"*NML\O*;*?8>=*6*U!29*0#PB.*F4$%HG'"*4*"3#H$;G'"*

ZH�ZU]ãFHM�ğDŏQL�ZRGQHM�SU]H]����PLQXW��1DVW÷SQLH�SUÐENL�
RVRF]D�RGZLURZ\ZDQR�SU]H]����PLQXW�������REU��PLQ��ZL@
UÐZND�6,*0$��.����Z�FHOX�RWU]\PDQLD�NODURZQHJR�VX@
SHUQDWDQWX��3R�RFKğRG]HQLX�SUÐE�DEVRUEDQFM÷�VXSHUQD@
WDQWX�R]QDF]DQR�QD�VSHNWURNRORU\PHWU]H�6(0&2�SU]\�
GğXJRĳFL�IDOL�����QP�Z�NXZHFLH�R�JUXERĳFL�ZDUVWZ\���FP��
,ORĳå�7%$56�REOLF]DQR�QD�SRGVWDZLH�ZDUWRĳFL�DEVRUEDQ@
FML��]�Z\NRU]\VWDQLHP�PRORZHJR�ZVSÐğF]\QQLND�DEVRUEDQ@
FML��ε ����´��=*6@D´FP@D���2]QDF]HQLD�VW÷őHQLD�7%$56�
Z\NRQDQR�SR����JRG]LQQHM�LQNXEDFML�RVRF]D�]�DPLVXOSU\@
GHP��Z�GZXNURWQ\FK�SRZWÐU]HQLDFK��6W÷őHQLH�7%$56�Z\@
UDőRQR�Z��PRO�O�

%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������

:<1,.,

$PLVXOSU\G�SR����JRG]LQQHM�LQNXEDFML�]�RVRF]HP�Z�SRUÐZQD@
QLX�]�SUÐEDPL�NRQWUROQ\PL�SRZRGXMH�Z]URVW�VW÷őHQLD�ZROQ\FK�
WLROL�t�LVWRWQ\�VWDW\VW\F]QLH�GOD�VW÷őHQLD�����QJ�PO��S�������
RUD]�QLHLVWRWQ\�GOD�VW÷őHQLD�����QJ�PO��U\V�����WDEHOD����
$PLVXOSU\G� Z� EDGDQ\P� SR� UD]� SLHUZV]\� VW÷őHQLX�
����QJ�PO�SR����JRG]LQQHM�LQNXEDFML�]�RVRF]HP��Z�SR@
#P;'G'4/*H*&#PBGF4*<"'+#"2'.F48*'4$*;.;4$#G*4%+"+'$3"*

ZSğ\ZX�QD�]PLDQ÷�VW÷őHQLD�7%$56�Z�RVRF]X��S!�������

+#"2*%GF&2$%*;4+1"/+*+1$*+$%+$(*(#/38*;$#$*F$G%/#$(*G))"#(@

LQJ�WR��(OOPDQ�PHWKRG��ZKHUH�UHDFWLRQ�RI����p�GLWKLRELV����QL@
WUREHQ]RLF�DFLG���'71%��ZLWK�WKLRO�JURXSV�OHDGV�WR�IRUPDWLRQ�
RI�FRORXUHG�GLDQLRQ�RI���WKLR���QLWUREHQ]RLF�DFLG��71%��ZLWK�
FGT4FG2*GB%"#BG')$*G+*λ ����QPN>DO9*M1$*+"+G2*+14"2%*)"')$'@

WUDWLRQ�ZDV�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"'*&$#*F4224@

JUDP�RI�SURWHLQ��QPRO�PJ���7KH�SURWHLQ�FRQFHQWUDWLRQ�LQ�SODV@
PD�ZDV�GHWHUPLQHG�XVLQJ�%UDGIRUG�PHWKRG��DQG�WKH�ERYLQH�
%$#/F*G2B/F4'*%"2/+4"'*;G%*/%$(*G%*G*%+G'(G#(N>RO9*M1$*+14"2%*

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

'(7(50,1$7,21�2)�7+(�/(9(/�)
2)�7+,2%$5%,785,&�$&,'�5($&7,9(�

68%67$1&(6

7KH�DPRXQW�RI�����PO�RI�FRQWURO�SODVPD��QR�GUXJ��DQG�WKH�
WHVWHG�SODVPD��VDPSOHV�ZLWK�SUHGHILQHG�ILQDO�FRQFHQWUD@
WLRQV�RI�WKH�WHVWHG�GUXJ��ZHUH�DGGHG�WR�����PO�����WULFKOR@
URDFHWLF�DFLG��7&$��LQ������0�+&O�DQG�����PO�RI�������
+14"BG#B4+/#4)*G)4(*NML\O*4'*?9>=*6*U!29*M1$*%GF&2$%*;$#$*

PL[HG�DQG�KHDWHG�LQ�D�ERLOLQJ�ZDWHU�EDWK�IRU����PLQXWHV��
7KHQ�WKH�VDPSOHV�ZHUH�FHQWULIXJHG�IRU����PLQXWHV�������
USP��6,*0$��.���FHQWULIXJH��WR�REWDLQ�D�WUDQVSDUHQW�DQG�
FOHDU�VXSHUQDWDQW��/LJKW�DEVRUSWLRQ�RI�WKH�VXSHUQDWDQW�ZDV�
F$G%/#$(*/%4'3*D*)F*+14)<*)/J$++$*G+*λ ����QP��6(0&2�
VSHFWURSKRWRPHWHU���7%$56�FRQWHQW�ZDV�FDOFXODWHG�EDVLQJ�
RQ�DEVRUEDQFH�YDOXH��XVLQJ�WKH�PRODU�H[WLQFWLRQ�FRHIILFLHQW�
Nε ����´��=*6@D´FP@D���7KH�OHYHO�RI�7%$56�ZDV�GHWHU@
PLQHG�DIWHU����KRXUVp�LQFXEDWLRQ�RI�SODVPD�ZLWK�DPLVXO@
&#4($9*M1$*F$G%/#$F$'+%*;$#$*FG($*4'*(/&24)G+$9*M1$*)"'@

FHQWUDWLRQ�RI�7%$56�ZDV�H[SUHVVHG�LQ��PRO�O�

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

7KH�REWDLQHG�UHVXOWV�RI�WKH�VWXGLHV�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

$PLVXOSULGH�DIWHU����KRXUVp�LQFXEDWLRQ�ZLWK�EORRG�SODVPD��
G%*)"F&G#$(*+"*+1$*)"'+#"2*%GF&2$%8*)G/%$(*G'*4')#$G%$*

LQ�WKH�FRQFHQWUDWLRQ�RI�IUHH�WKLROV�t�VWDWLVWLFDOO\�VLJQLILFDQW�
IRU�FRQFHQWUDWLRQ�����QJ�PO��S�������DQG�QRQVLJQLILFDQW�
IRU�FRQFHQWUDWLRQ�����QJ�PO��ILJ�����WDEOH����
$PLVXOSULGH�LQ�WKH�FRQFHQWUDWLRQ��WHVWHG�IRU�WKH�ILUVW�WLPH��
RI�����QJ�PO�DIWHU����KRXUVp�LQFXEDWLRQ�ZLWK�EORRG�SODV@
PD��DV�FRPSDUHG�WR�FRQWURO�VDPSOHV��GRHV�QRW�VLJQLIL@
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QDWRPLDVW�Z�VW÷őHQLX�����QJ�PO�SRZRGXMH��SRGREQLH�MDN�
;*&"&#H$('4"*&#";G(H"'.)1*BG(G'4G)1O*4%+"+'.*%&G($<*

VW÷őHQLD�7%$56��S���������U\V�����
3RGVXPRZXMãF�Z\QLNL�GRĳZLDGF]Hġ��PRőQD�VWZLHUG]Lå��
őH�DPLVXOSU\G�QLH�Z\ZLHUD�G]LDğDQLD�SURRNV\GDF\MQHJR��
D�QDZHW�Z�Z\őV]\FK�VW÷őHQLDFK�RGSRZLDGDMãF\FK�GDZNRP�
OHNX�VWRVRZDQ\P�Z�OHF]HQLX�RVWUHJR�HSL]RGX�VFKL]RIUHQLL�
Z\ND]XMH�G]LDğDQLH�DQW\RNV\GDF\MQH��]DUÐZQR�]PQLHMV]D@
MãFH�SHURNV\GDFM÷�OLSLGÐZ��MDN�L�]ZL÷NV]DMãFH�SR]LRP�ZRO@
'.)1*+4"24*;*"%")H/9

FDQWO\�FRQWULEXWH�WR�WKH�FKDQJH�LQ�7%$56�FRQFHQWUDWLRQ�
LQ�SODVPD��S!�������ZKHUHDV�LQ�FRQFHQWUDWLRQ�����QJ�PO�
LW�FDXVHV��DV�LQ�WKH�SUHYLRXV�VWXGLHV��D�VLJQLILFDQW�GHFUHDVH�
LQ�WKH�OHYHO�RI�7%$56��S���������ILJ�����
6XPPLQJ�XS�WKH�UHVXOWV�RI�WKH�WHVWV�ZH�PD\�VWDWH�WKDW�DPL@
VXOSULGH�GRHV�QRW�LQGXFH�SUR�R[LGDWLYH�HIIHFWV��RU�HYHQ��
LQ�KLJKHU�FRQFHQWUDWLRQV�FRUUHVSRQGLQJ�WR�GRVHV�RI�WKH�GUXJ�
XVHG�LQ�WKH�WUHDWPHQW�RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD��
LW�H[KLELWV�DQWLR[LGDWLYH�HIIHFWV��ERWK�GHFUHDVLQJ�OLSLG�SHU@
R[LGDWLRQ�DQG�LQFUHDVLQJ�WKH�OHYHO�RI�IUHH�WKLROV�LQ�SODVPD�

Stężenie amisulprydu
Concentration of amisulpride

Marker Kontrola  (bez leku)
Control  (without drug)

Amisulpryd
Amisulpride

p

n=10 n=10

278 ng/ml Tiole  [nmol/mg białka]
Thiols  [nmol/mg of protein]

Średnia
Mean value 2,8024 2,8773 p>0,05

SEM 0,1012 0,0753
Tiole [μmol/l]
Thiols [μmol/l]

Średnia
Mean value 0,1299 0,1332 p>0,05

SEM 0,0047 0,0037
578 ng/ml Tiole [nmol/mg białka]

Thiols [nmol/mg of protein]
Średnia

Mean value 2,8024 2,9227 p<0,03

SEM 0,1012 0,0728
Tiole [μmol/l]
Thiols [μmol/l]

Średnia
Mean value 0,1299 0,1355 p<0,03

SEM 0,0047 0,0035
7DEHOD�����:Sï\Z�DPLVXOSU\GX������QJ�PO��QDbVWÚĝHQLH�ZROQ\FK�WLROL�Lb]ZLÈ]NöZ�UHDJXMÈF\FK�]bNZDVHP�WLREDUELWXURZ\P��7%$56��ZbRVRF]X�

�Q ����ZbGZXNURWQ\FK�SRZWöU]HQLDFK���&]DV�LQNXEDFML����JRG]LQ\
7DEOH�����(IIHFWV�RIbDPLVXOSULGH������QJ�PO��RQ�WKH�FRQFHQWUDWLRQ�RIbIUHH�WKLROV�DQG�WKLREDUELWXULF�DFLG�UHDFWLYH�VXEVWDQFHV��7%$56��LQbSODVPD�

�Q ����LQbGXSOLFDWH���,QFXEDWLRQ�WLPH�ļb���KRXUV

0,26
0,24
0,22
0,20
0,18
0,16
0,14
0,12
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0,08
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0,04
0,02
0,00
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Amisulpryd 278 ng/ml
Amisulpride 278 ng/ml

Amisulpryd 578 ng/ml
Amisulpride 578 ng/ml
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p>0,05*

p>0,05*

p<0,03*

p<0,003*

5\V������:]URVW�VWÚĝHQLD�ZROQ\FK�WLROL�ZbRVRF]X�SR����JRG]LQQHM�LQ!
NXEDFML�RVRF]D�]bDPLVXOSU\GHP������QJ�PO������QJ�PO�

)LJ������$Q�LQFUHDVH�LQbWKH�FRQFHQWUDWLRQ�RIbIUHH�WKLROV�LQbSODVPD�DI!
WHU����KRXUVĳ�LQFXEDWLRQ�RIbEORRG�SODVPD�ZLWK�DPLVXOSULGH�
����bQJ�PO������QJ�PO�

5\V������3RUöZQDQLH�VWÚĝHQLD�7%$56�ZbEDGDQ\P�RVRF]X�SR����JR!
G]LQQHM�LQNXEDFML�]bDPLVXOSU\GHP������QJ�PO������QJ�PO���
Z\UDĝRQ\�Zb���NRQWUROD� ������

)LJ������&RPSDULVRQ�RIb7%$56�OHYHO�LQbSODVPD�DIWHU����KRXUVĳ�LQFX!
EDWLRQ�ZLWK�DPLVXOSULGH������QJ�PO������QJ�PO���H[SUHVVHG�
LQb���FRQWURO� ������

* Względem kontroli, sparowany test t-Studenta.
* In relation to control, paired Student t-test.

p –  różnica względem kontroli (wartości bezwzględne),  
sparowany test t-Studenta.

p – difference in relation to the control (absolute values), paired Student t-test.

   Kontrola bez leku 
Control without drug

   Amisulpryd 278 ng/ml 
Amisulpride 278 ng/ml

   Amisulpryd 578 ng/ml 
Amisulpride 578 ng/ml
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',-.#/$#/

$PLVXOSU\G�t�SRFKRGQD�EHQ]DPLGX�t�MHVW�OHNLHP�VWRVRZD@
Q\P�Z�OHF]HQLX�FKRU\FK�QD�VFKL]RIUHQL÷��X�NWÐU\FK�RSLV\@
ZDQ\�MHVW�VWUHV�RNV\GDF\MQ\�L�]ZLã]DQD�]�W\P�SHURNV\GDFMD�
OLSLGÐZ�RUD]�RNV\GDF\MQH�L�QLWUDF\MQH�XV]NRG]HQLD�ELD@
ğHN�L�'1$��D�WDNőH�UÐőQH�]PLDQ\�Z�]DNUHVLH�ELRPDUNHUÐZ�
REURQ\�DQW\RNV\GDF\MQHM��HQ]\PÐZ�DQW\RNV\GDF\MQ\FK�
F]\�QLVNRF]ãVWHF]NRZ\FK�DQW\RNV\GDQWÐZ��Z�W\P�UÐZQLHő�
+4"24ONDA8DE8>Q8>=O��1LHNWÐU]\�DXWRU]\�VWZLHUG]LOL�WHő��őH�X�FKR@
U\FK�QD�VFKL]RIUHQL÷�Z\VW÷SXMH�REQLőRQH�VW÷őHQLH�DQW\RN@
V\GDQWÐZ�RVRF]D��WDNLFK�MDN�DOEXPLQD��ELOLUXELQD�L�NZDV�
F")H";.N>C8>SO��3RQDGWR�X�RVÐE�FKRU\FK�QD�VFKL]RIUHQL÷�
XMDZQLRQR�REQLőRQH�SR]LRP\�*6+��NZDVX�DVNRUELQRZH@
JR�L�ZLWDPLQ\�(N>A8>EO9*^F4G'.*B4"FG#<$#P;*%+#$%/*"<%.(G@
F\MQHJR��JğÐZQLH�DNW\ZQRĳFL�HQ]\PÐZ�DQW\RNV\GDF\MQ\FK��
VW÷őHQLD�WOHQNX�D]RWX�L�SHURNV\GDFML�OLSLGÐZ��RGQRWRZD@
QR�WDNőH�Z�]DEXU]HQLDFK�DIHNW\ZQ\FK��JğÐZQLH�FKRURELH�
DIHNW\ZQHM�GZXELHJXQRZHM��MHGQDN�Z\QLNL�W\FK�EDGDġ�E\ğ\�
%&#H$)H'$NR?O��=�NROHL�X�SDFMHQWÐZ�]�GXőã�GHSUHVMã��PDMRU�
GHSUHVVLRQ��Z\ND]DQR�REQLőRQH�VW÷őHQLH�DQW\RNV\GDQWÐZ��
]PQLHMV]RQã�DNW\ZQRĳå�SHURNV\GD]\�JOXWDWLRQRZHMNRDO*"#GH*
REVHUZRZDQR�]PLDQ\�VW÷őHQLD�NZDVÐZ�WğXV]F]RZ\FK�VHULL�
"F$3G@R*;*"%")H/NR>8RRO9

1LHPQLHM�]�SU]HSURZDG]RQ\FK�EDGDġ�QLH�Z\QLND�� MDNL�
ZSğ\Z�Z\ZLHUDMã�UÐőQH�OHNL��Z�W\P�OHNL�SU]HFLZSV\FKR@
W\F]QH��QD�VWUHV�RNV\GDF\MQ\�RUD]�]ZLã]DQH�]�W\P�]PLD@
Q\�SHURNV\GDFML�OLSLGÐZ��ELDğHN�L�'1$��1LH�PD�WHő�GRVWD@
WHF]QHM�ZLHG]\�QD�WHPDW�ZSğ\ZX�VWRVRZDQ\FK�Z�UÐőQ\FK�
]DEXU]HQLDFK�SV\FKLF]Q\FK�OHNÐZ�QD�XZDUXQNRZDQã�JH@
QHW\F]QLH�]GROQRĳå�RUJDQL]PX�GR�REURQ\�DQW\RNV\GDF\M@
QHM�Z�]DNUHVLH�WDNLFK�ELRPDUNHUÐZ��MDN�HQ]\P\�DQW\RN@
V\GDF\MQH�F]\�QLVNRF]ãVWHF]NRZH�DQW\RNV\GDQW\��Z�W\P�
UÐZQLHő�WLROH��*UXS\�WLRORZH�ELDğHN�SRFKRG]ãFH�RG�F\@
VWHLQ\�PRJã�Z\VW÷SRZDå�Z�RUJDQL]PLH�MDNR�ZROQH�WLROH�
RUD]�GLVXOILG\�L�PLHV]DQH�GLVXOILG\�Z�SRğãF]HQLX�]�QLVNR@
F]ãVWHF]NRZ\PL�WLRODPL��JOXWDWLRQHP��F\VWHLQã��KRPRF\@
VWHLQã�L�JDPPDJOXWDP\ORF\VWHLQãNRQO��8WOHQLDQLH�L�UHGXNFMD�
WLROL�RUD]�ELDğNRZ\FK�GLVXOILGÐZ�MHVW�G\QDPLF]Q\P��RG@
ZUDFDOQ\P�SURFHVHP�]DFKRG]ãF\P�Z�ZDUXQNDFK�IL]MROR@
JLF]Q\FK��=UHGXNRZDQ\�VWDQ�JUXS�WLRORZ\FK�Z\VW÷SXMãF\�
Z�ELDğNDFK�RGJU\ZD�ZDőQã�URO÷�Z�XWU]\P\ZDQLX�SUDZLGğR@
ZHM�VWUXNWXU\�L�IXQNFML�ELDğND��-HGQDN�QLHRGZUDFDOQH�XWOH@
QLHQLH�WLROL�Z�SU]HELHJX�VWUHVX�RNV\GDF\MQHJR�MHVW�QLHEH]@
SLHF]Q\P�SURFHVHP��SRQLHZDő�R]QDF]D�XWUDW÷�ZV]\VWNLFK�
ELRORJLF]Q\FK�IXQNFML�]DOHőQ\FK�RG�ZğDĳFLZRĳFL�JUXS�WLR@
ORZ\FK�Z�F]ãVWHF]NDFK�ELDğHNNR=O9
:�QDV]\P�EDGDQLX�Z\ND]DOLĳP\��őH�Z�Z\őV]\P�VW÷őH@
QLX������QJ�PO��DPLVXOSU\G�Z�VSRVÐE�]QDPLHQQ\�VWD@
W\VW\F]QLH�]ZL÷NV]D�VW÷őHQLH�JUXS�WLRORZ\FK�Z�RVRF]X�
�R�RNRğR�������MHGQRF]HĳQLH�LVWRWQLH�]PQLHMV]DMãF�SR]LRP�
SHURNV\GDFML�OLSLGÐZ��:]URVW�VW÷őHQLD�7%$56�VWZLHUG]D@
QR�X�RVÐE�FKRU\FK�QD�VFKL]RIUHQL÷�]DUÐZQR�SU]HG�Zğã@
F]HQLHP�OHF]HQLD��MDN�L�WUDNFLH�VWRVRZDQLD�OHNÐZ�SU]HFLZ�
&%.)1"+.)H'.)1ND8>8Q@C8A8>=O��2SLV\ZDQR�WDNőH�Z]URVW�VW÷őHQLD�

',6&866,21

$PLVXOSULGH�t�GHULYDWLYH�RI�EHQ]DPLGH�t�LV�D�GUXJ�XVHG�
LQ�WKH�WUHDWPHQW�RI�VFKL]RSKUHQLF�SDWLHQWV�ZLWK�GHVFULEHG�
"T4(G+4J$*%+#$%%*G'(*#$2G+$(*24&4(*&$#"T4(G+4"'*G%*;$22*G%*

R[LGDWLYH�DQG�QLWUDWLYH�GDPDJHV�RI�SURWHLQV�DQG�'1$��
DQG�DOVR�YDULRXV�PRGLILFDWLRQV�ZLWKLQ�DQWLR[LGDWLYH�GH@
IHQFH�ELRPDUNHUV��DQWLR[LGDWLYH�HQ]\PHV�RU�ORZ�PROHFX@
2G#*G'+4"T4(G'+%8*4')2/(4'3*+14"2%ONDA8DE8>Q8>=O9*7"F$*G/+1"#%*

DOVR�IRXQG�LQ�VFKL]RSKUHQLF�SDWLHQWV�D�GHFUHDVHG�FRQFHQ@
WUDWLRQ�RI�SODVPD�DQWLR[LGDQWV��VXFK�DV�DOEXPLQ��ELOLUXELQ�
G'(*/#4)*G)4(N>C8>SO9*Z/#+1$#F"#$8*4'*%)14H"&1#$'4)*&G+4$'+%*

WKH�OHYHOV�RI�*6+��DVFRUELF�DFLG�DQG�YLWDPLQ�(�ZHUH�IRXQG�
+"*B$*($)#$G%$(N>A8>EO��0RGLILFDWLRQV�LQ�R[LGDWLYH�VWUHVV�ELR@
PDUNHUV��PDLQO\�DFWLYLW\�RI�DQWLR[LGDWLYH�HQ]\PHV��FRQ@
FHQWUDWLRQ�RI�QLWURJHQ�R[LGH�DQG�OLSLG�SHUR[LGDWLRQ��ZHUH�
DOVR�QRWHG�LQ�DIIHFWLYH�GLVRUGHUV��PDLQO\�LQ�ELSRODU�GLVRU@
GHU��KRZHYHU�WKH�UHVXOWV�RI�WKHVH�VWXGLHV�ZHUH�FRQWUDGLFWR@
#.NR?O��2Q�WKH�RWKHU�KDQG��LQ�SDWLHQWV�ZLWK�PDMRU�GHSUHV@
VLRQ�D�GHFUHDVHG�FRQFHQWUDWLRQ�RI�DQWLR[LGDQWV�ZDV�IRXQG��
DORQJ�ZLWK�D�GHFUHDVHG�DFWLYLW\�RI�JOXWDWKLRQH�SHUR[LGDVHNRDO*
DQG�PRGLILFDWLRQV�LQ�WKH�FRQFHQWUDWLRQ�RI�RPHJD���IDWW\�
G)4(%*4'*&2G%FGNR>8RRO9

1HYHUWKHOHVV��WKH�VWXGLHV�GR�QRW�LQGLFDWH�ZKDW�HIIHFWV�DUH�
4'(/)$(*B.*JG#4"/%*(#/3%8*4')2/(4'3*G'+4&%.)1"+4)%8*"'*"T@

LGDWLYH�VWUHVV�DQG�UHODWHG�FKDQJHV�LQ�SHUR[LGDWLRQ�RI�OLS@
LGV��SURWHLQV�DQG�'1$��)XUWKHUPRUH��WKHUH�LV�QR�VXIILFLHQW�
NQRZOHGJH�RI�WKH�HIIHFWV�RI�GUXJV��XVHG�LQ�YDULRXV�PHQWDO�
(4%"#($#%8*"'*+1$*"#3G'4%FK%*3$'$+4)G22.*)"'(4+4"'$(*)G@

SDELOLW\�WR�DQWLR[LGDWLYH�GHIHQFH�ZLWKLQ�VXFK�ELRPDUNHUV�
G%*G'+4"T4(G+4J$*$'H.F$%*"#*2";@F"2$)/2G#*G'+4"T4(G'+%8*

LQFOXGLQJ�WKLROV��3URWHLQ�WKLRO�JURXSV�FRPLQJ�IURP�F\VWH@
LQH�PD\�RFFXU�LQ�WKH�RUJDQLVP�DV�IUHH�WKLROV�DQG�GLVXOILGHV�
DQG�PL[HG�GLVXOILGHV�ERXQGHG�ZLWK�ORZ�PROHFXODU�WKLROV��
32/+G+14"'$8*).%+$4'$8*1"F").%+$4'$*G'(*3GFFG@32/+GF@

.2).%+$4'$NRQO��2[LGDWLRQ�DQG�UHGXFWLRQ�RI�WKLROV�DQG�SUR@
WHLQ�GLVXOILGHV�LV�D�G\QDPLF��UHYHUVLEOH�SURFHVV�RFFXUULQJ�
LQ�SK\VLRORJLFDO�FRQGLWLRQV��5HGXFHG�VWDWXV�RI�WKLRO�JURXSV�
4'*&#"+$4'%*&2G.%*G'*4F&"#+G'+*#"2$*4'*+1$*FG4'+$'G')$*

RI�WKH�FRUUHFW�VWUXFWXUH�DQG�IXQFWLRQ�RI�SURWHLQ��+RZHY@
HU��LUUHYHUVLEOH�R[LGDWLRQ�RI�WKLROV�LQ�WKH�FRXUVH�RI�R[LGDWLYH�
VWUHVV�LV�D�GDQJHURXV�SURFHVV��EHFDXVH�LW�PHDQV�D�ORVV�RI�DOO�
ELRORJLFDO�IXQFWLRQV�GHSHQGHQW�RQ�WKH�SURSHUWLHV�RI�WKLRO�
3#"/&%*4'*&#"+$4'*F"2$)/2$%NR=O9

:H�LQGLFDWHG�LQ�RXU�VWXG\�WKDW�LQ�D�KLJKHU�FRQFHQWUDWLRQ�
�����QJ�PO��DPLVXOSULGH�VLJQLILFDQWO\�LQFUHDVHV�WKH�FRQ@
FHQWUDWLRQ�RI�WKLRO�JURXSV�LQ�SODVPD��E\�DERXW�������VL@
PXOWDQHRXVO\�VLJQLILFDQWO\�GHFUHDVLQJ� WKH� OHYHO�RI� OLS@
LG�SHUR[LGDWLRQ��$Q�LQFUHDVH�LQ��7%$56�OHYHO�ZDV�IRXQG�
LQ�VFKL]RSKUHQLF�SDWLHQWV�ERWK�EHIRUH�WKH�WUHDWPHQW�DQG�
GXULQJ� WKH�XVH�RI�DQWLSV\FKRWLFVND8>8Q@C8A8>=O9* -'*G((4+4"'8*
DQ�LQFUHDVH�LQ�WKH�OHYHO�RI�7%$56��RU�PDORQGLDOGHK\GH�
t�0'$��XQGHU�WKH�LPSDFW�RI�FHUWDLQ�DQWLSV\FKRWLFV�LQ�WKH�
%+/(4$%*"'*G'4FG2*F"($2*;G%*($%)#4B$(NDD8DQ8D=O��2XU�UHVXOWV�
RI�WKH�VWXG\�FDUULHG�RXW�LQbYLWUR�4'(4)G+$*+1G+*GF4%/2&#4($8*
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7%$56��OXE�GLDOGHK\GX�PDORQRZHJR�t�0'$��SRG�ZSğ\@
;$F*'4$<+P#.)1*2$<P;*&#H$)4;&%.)1"+.)H'.)1*;*BG(G@

QLDFK�QD�PRGHOX�]ZLHU]÷F\PNDD8DQ8D=O��1DV]H�Z\QLNL�EDGDġ��
SURZDG]RQ\FK�Z�XNğDG]LH�LQbYLWUR��ZVND]XMã��őH�DPLVXO@
SU\G�Z�VW÷őHQLDFK�RGSRZLDGDMãF\FK�GDZNRP�UHNRPHQ@
GRZDQ\P�GR�OHF]HQLD�RVWUHJR�HSL]RGX�VFKL]RIUHQLL�SR�
���JRG]LQQHM�LQNXEDFML�]�RVRF]HP�SRZRGXMH�LVWRWQ\�VSD@
GHN� VW÷őHQLD�7%$56�t�PDUNHUD�SHURNV\GDFML� OLSLGÐZ��
FR�MHVW�]JRGQH�]�NOLQLF]Q\PL�REVHUZDFMDPL�.URSSD�L�ZVS�
NDRO�3RQLHZDő�X�RVÐE�]H�VFKL]RIUHQLã�GRFKRG]L�GR�Z]UR@
VWX�SHURNV\GDFML�OLSLGÐZ�L�]PQLHMV]HQLD�SXOL�JUXS�WLRORZ\FK�
N7UO*;*"%")H/N>QO��RSLVDQ\�SURILO�G]LDğDQLD�DPLVXOSU\GX�
Z\GDMH�VL÷�EDUG]R�NRU]\VWQ\�Z�NRQWHNĳFLH�]DVWRVRZDQLD�
WHJR�OHNX�Z�OHF]HQLX�]DEXU]Hġ�SV\FKLF]Q\FK��NWÐU\P�WR@
ZDU]\V]\�VWUHV�RNV\GDF\MQ\�

:1,26.,

\F4%/2&#.(*;*(G;<G)1*#$<"F$'(";G'.)1*("*2$)H$'4G*

RVWUHJR�HSL]RGX�VFKL]RIUHQLL�Z\ND]XMH�G]LDğDQLH�DQW\RNV\@
GDF\MQH��SRZRGXMãF�LVWRWQ\�Z]URVW�VW÷őHQLD�ZROQ\FK�WLR@
OL�Z�RVRF]X�L�MHGQRF]HĳQLH�KDPXMãF�SHURNV\GDFM÷�OLSLGÐZ�

3,Ĳ0,(11,&7:2
%,%/,2*5$3+<�
��� $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%.)14@

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

��� 'LHWULFK�0XV]DOVND� $��� .RQWHN� %��� /LSLG� SHUR[LGDWLRQ�
LQ�SDWLHQWV�ZLWK�VFKL]RSKUHQLD��3V\FKLDWU\�&OLQ��1HXURVFL��������
CQ,*QCE@QS=9

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

��� 'LHWULFK�0XV]DOVND�$���2ODV�%���5DEH�-DEORQVND�-���2[LGDWLYH�
VWUHVV�LQ�EORRG�SODWHOHWV�IURP�VFKL]RSKUHQLF�SDWLHQWV��3ODWHOHWV�
>??=W*DC,*RAC@RED9

��� .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\@
FKRVLV� DQG� DIWHU� \HDUV� RI� WUHDWPHQW� ZLWK� DQWLSV\FKRWLFV��
6FKL]RSKU��5HV�����������������

��� 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���������������

��� <DR�-�.���5HGG\�5�'���YDQ�.DPPHQ�'�3���2[LGDWLYH�GDPDJH�
DQG�VFKL]RSKUHQLD��DQ�RYHUYLHZ�RI�WKH�HYLGHQFH�DQG�LWV�WKHUD@
SHXWLF�LPSOLFDWLRQV��&16�'UXJV�������������������

��� 3HWURQLMHYLå�1�'���0LåLå�'�9���'XULFLå�%��L�ZVS���6XEVWUDWH�NLQHW@
LFV�RI�HU\WKURF\WH�PHPEUDQH�1D�.�$73DVH�DQG�OLSLG�SHUR[LGHV�
LQ�VFKL]RSKUHQLD��3URJ��1HXURSV\FKRSKDUPDFRO��%LRO��3V\FKLD@
+#.*>??RW*>S,*QRD@QQ?9

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

���� 'LHWULFK�0XV]DOVND�$���.RSND�-���.RQWHN�%���.ZLDWNRZVND�$���
:Sğ\Z�VW÷őHġ�WHUDSHXW\F]Q\FK�]\SUD]\GRQX�QD�SR]LRP�ZRO@
Q\FK�WLROL�L�]ZLã]NÐZ�UHDJXMãF\FK�]�NZDVHP�WLREDUELWXURZ\P�

4'*)"')$'+#G+4"'%*)"##$%&"'(4'3*+"*+1$*("%$%*#$)"FF$'(@

HG�IRU�WUHDWPHQW�RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD�DIWHU�
���KRXUVp�LQFXEDWLRQ�ZLWK�SODVPD��FDXVHV�D�VLJQLILFDQW�GH@
FUHDVH�LQ�WKH�OHYHO�RI�7%$56�t�OLSLG�SHUR[LGDWLRQ�PDUN@
HU��ZKLFK�FRQIRUPV�ZLWK�FOLQLFDO�REVHUYDWLRQV�E\�.URSS�
$+*G29NDRO*\%*4'*%)14H"&1#$'4)*&G+4$'+%*+1$*24&4(*&$#"T4(G+4"'*

LV�LQFUHDVHG�DQG�WKH�SRRO�RI�WKLRO�JURXSV��6+��LQ�SODVPD�
4%*#$(/)$(N>QO��WKH�GHVFULEHG�SURILOH�RI�DPLVXOSULGH�HIIHFWV�
VHHPV�YHU\�DGYDQWDJHRXV�LQ�WKH�FRQWH[W�RI�WKH�XVH�RI�WKLV�
GUXJ�IRU�WKH�WUHDWPHQW�RI�PHQWDO�GLVRUGHUV�ZKLFK�DUH�FRQ@
)"F4+G'+*;4+1*"T4(G+4J$*%+#$%%9

&21&/86,216

$PLVXOSULGH� LQ�GRVHV�UHFRPPHQGHG�IRU� WKH� WUHDWPHQW�
RI�DFXWH�HSLVRGH�RI�VFKL]RSKUHQLD�H[KLELWV�DQWLR[LGDWLYH�
HIIHFWV��FDXVLQJ�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�FRQFHQWUDWLRQ�
RI�IUHH�WKLROV�LQ�SODVPD��VLPXOWDQHRXVO\�LQKLELWLQJ�WKH�OLS@
4(*&$#"T4(G+4"'9

;*"%")H/*[*BG(G'4G*LQbYLWUR��3V\FKLDWU��3V\FKRO��.OLQ������������
>RS@>QC9

���� 3DULNK�9���.KDQ�0�0���0DKDGLN�6�3���'LIIHUHQWLDO� HIIHFWV�
RI�DQWLSV\FKRWLFV�RQ�H[SUHVVLRQ�RI�DQWLR[LGDQW�HQ]\PHV�DQG�
PHPEUDQH�OLSLG�SHUR[LGDWLRQ�LQ�UDW�EUDLQ��-��3V\FKLDWU��5HV��
>??RW*RS,*QR@=D9

���� 'DNKDOH�*���.KDQ]RGH�6���.KDQ]RGH�6��L�ZVS���2[LGDWLYH�GDP@
DJH�DQG�VFKL]RSKUHQLD��WKH�SRWHQWLDO�EHQHILW�E\�DW\SLFDO�DQWLS@
V\FKRWLFV��1HXURSV\FKRELRORJ\�������������������

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

���� 3LOODL�$���3DULNK�9���7HUU\�$�9��-U��0DKDGLN�6�3���/RQJ�WHUP�
DQWLSV\FKRWLF�WUHDWPHQWV�DQG�FURVVRYHU�VWXGLHV�LQ�UDWV��GLIIHUHQ@
WLDO�HIIHFWV�RI�W\SLFDO�DQG�DW\SLFDO�DJHQWV�RQ�WKH�H[SUHVVLRQ�
RI�DQWLR[LGDQW�HQ]\PHV�DQG�PHPEUDQH�OLSLG�SHUR[LGDWLRQ�LQ�UDW�
EUDLQ��-��3V\FKLDWU��5HV��������������������

���� %DL�2���:HL�=���/X�:��L�ZVS���3URWHFWLYH�HIIHFWV�RI�DW\SLFDO�DQWLS@
V\FKRWLF�GUXJV�RQ�3&���FHOOV�DIWHU�VHUXP�ZLWKGUDZDO��-��1HXUR@
VFL��5HV��������������������

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

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

���� 'R�.�4���7UDEHVLQJHU�$�+���.LUVWHQ�.UÙJHU�0��L�ZVS���6FKL]R@
SKUHQLD��JOXWDWKLRQH�GHILFLW�LQ�FHUHEURVSLQDO�IOXLG�DQG�SUHIURQ@
WDO�FRUWH[�LQ�YLYR��(XU��-��1HXURVFL����������������������

���� '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�����������������

���� 6KHHKDQ�'�9���/HFUXELHU�<���6KHHKDQ�.�+��L�ZVS���7KH�0LQL�
,QWHUQDWLRQDO�1HXURSV\FKLDWULF�,QWHUYLHZ��0�,�1�,����WKH�GHYHO@
RSPHQW�DQG�YDOLGDWLRQ�RI�D�VWUXFWXUHG�GLDJQRVWLF�SV\FKLDWULF�
LQWHUYLHZ�IRU�'60�,9�DQG�,&'�����-��&OLQ��3V\FKLDWU\����������
%/&29*>?,*>>@RR9
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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

���� 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%+#.*

DQG�0ROHFXODU�%LRORJ\��(OVHYLHU��$PVWHUGDP��������������
���� (OOPDQ�*���/\VNR�+���$�SUHFLVH�PHWKRG�IRU�WKH�GHWHUPLQDWLRQ�

RI�ZKROH�EORRG�DQG�SODVPD�VXOIK\GU\O�JURXSV��$QDO��%LRFKHP��
DESEW*ER,*EA@D?>9

���� %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

���� +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

���� 0HGLQD�+HUQ¾QGH]�9���5DPRV�/R\R�-���/XTXLQ�6�� L�ZVS���
,QFUHDVHG� OLSLG� SHUR[LGDWLRQ� DQG�QHXURQ� VSHFLILF� HQRODVH�
LQ�WUHDWPHQW�UHIUDFWRU\�VFKL]RSKUHQLFV��-��3V\FKLDWU��5HV��������
QD,*C=>@C=A9

���� <DR�-�.���5HGG\�5���YDQ�.DPPHQ�'�3���5HGXFHG�OHYHO�RI�SODV@
PD�DQWLR[LGDQW�XULF�DFLG�LQ�VFKL]RSKUHQLD��3V\FKLDWU\�5HV��������
A?,*>E@RE9

���� <DR�-�.���5HGG\�5���YDQ�.DPPHQ�'�3���$EQRUPDO�DJH�UHODWHG�
FKDQJHV�RI�SODVPD�DQWLR[LGDQW�SURWHLQV�LQ�VFKL]RSKUHQLD��3V\@
FKLDWU\�5HV��������������������

���� 5DIID�0���$WLJ�)���0KDOOD�$��L�ZVS���'HFUHDVHG�JOXWDWKLRQH�OHYHOV�
DQG�LPSDLUHG�DQWLR[LGDQW�HQ]\PH�DFWLYLWLHV�LQ�GUXJ�QDLYH�ILUVW�
$&4%"($*%)14H"&1#$'4)*&G+4$'+%9*L6!*0%.)14G+#.*>?DDW*DD,*D>Q9

���� 6XUDSDQHQL�.�0���6WDWXV�RI�OLSLG�SHUR[LGDWLRQ��JOXWDWKLRQH��
DVFRUELF�DFLG��YLWDPLQ�(�DQG�DQWLR[LGDQW�HQ]\PHV�LQ�VFKL]R@
SKUHQLF�SDWLHQWV��-��&OLQ��'LDJQ��5HV�����������������

���� $QGUHD]]D�$�&���.DXHU�6DQWp$QQD�0���)UH\�%�1��L�ZVS���2[LGD@
WLYH�VWUHVV�PDUNHUV�LQ�ELSRODU�GLVRUGHU��D�PHWD�DQDO\VLV��-��$IIHFW��
'LVRUG���������������������

���� 0DHV�0���*DOHFNL�3���&KDQJ�<�6���%HUN�0���$�UHYLHZ�RQ�WKH�R[L@
GDWLYH� DQG�QLWURVDWLYH� VWUHVV� �2	16��SDWKZD\V� LQ�PDMRU�
($&#$%%4"'*G'(*+1$4#*&"%%4B2$*)"'+#4B/+4"'*+"*+1$*N'$/#"O($3$'@

HUDWLYH�SURFHVVHV�LQ�WKDW�LOOQHVV��3URJ��1HXURSV\FKRSKDUPDFRO��
L4"29*0%.)14G+#.*>?DDW*R=,*CSC@CE>9

���� (GZDUGV�5���3HHW�0���6KD\�-���+RUURELQ�'���2PHJD���SRO\XQVDW@
XUDWHG�IDWW\�DFLG�OHYHOV�LQ�WKH�GLHW�DQG�LQ�UHG�EORRG�FHOO�PHP@
EUDQHV�RI�GHSUHVVHG�SDWLHQWV��-��$IIHFW��'LVRUG��������������������

���� 3HHW�0���+RUURELQ�'�)���$�GRVH�UDQJLQJ�VWXG\�RI�WKH�HIIHFWV�
RI�HWK\O�HLFRVDSHQWDHQRDWH�LQ�SDWLHQWV�ZLWK�RQJRLQJ�GHSUHVVLRQ�
($%&4+$*G&&G#$'+2.*G($V/G+$*+#$G+F$'+*;4+1*%+G'(G#(*(#/3%9*

$UFK��*HQ��3V\FKLDWU\�������������������
���� 'L�6LPSOLFLR�3���)UDQFRQL�)���)URVDOÊ�6���'L�*LXVHSSH�'���7KLR@

ODWLRQ�DQG�QLWURVDWLRQ�RI�F\VWHLQHV�LQ�ELRORJLFDO�IOXLGV�DQG�FHOOV��
\F4'"*\)4(%*>??RW*>=,*R>R@RRE9

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