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IRUDPHQGHQ�GHEULV��PLNURRUJDQL]PD�YH�LUULJDV\RQ�VRO�V\RQ-
ODUÕQÕQ�WDúPDVÕQD�QHGHQ�RODELOPHNWHGLU������.|N�NDQDO�SUHSD-
UDV\RQX� VÕUDVÕQGD�� GHEULVLQ� DSLNDOGHQ� oÕNÕúÕ�� SHULDSLNDO�
GRNXGD�ORNDOL]H�ELU�LUULWDV\RQD�YH�N|N�NDQDO�PLNUREL\DWDVÕ�LOH�
NRQDN� VDYXQPDVÕ� DUDVÕQGDNL� GHQJHQLQ� ER]XOPDVÕQD� ED÷OÕ�
RODUDN� DNXW� LQIODPDWXDU� UHDNVL\RQD� QHGHQ� ROPDNWDGÕU�� %X�
GXUXP�SRVWRSHUDWLI�D÷UÕ\D��LQIODPDV\RQD��IODUH�XS�JHOLúLPLQH�
YH� L\LOHúPHGH� JHFLNPH\H� VHEHS� RODELOPHNWHGLU� ����� %X�
QHGHQOH�� WDúDQ� GHEULV� PLNWDUÕQÕQ� |QOHQPHVL�� EX� NRPS-
OLNDV\RQODUÕQ�LQVLGDQVÕQÕ�D]DOWPDN�LoLQ�JHUHNPHNWHGLU�����
.|N�NDQDO�SUHSDUDV\RQXQGD�NXOODQÕODQ�W�P�H÷H�VLVWHPOHUL�YH�
WHNQLNOHU� DSLNDO� IRUDPHQGHQ� GHEULV� oÕNÕúÕQD� VHEHS� ROPDNOD�
ELUOLNWH�� GHEULV�PLNWDUÕ� IDUOÕOÕN� J|VWHUPHNWHGLU� ����� (÷HOHULQ�
WDVDUÕPÕ�� KÕ]Õ�� NRQLNOL÷L�� NHVLWL�� NXOODQÕODQ� H÷H� VD\ÕVÕ� YH�
NXOODQÕODQ� LUULJDV\RQODUÕQ� W�U�� JLEL� oHúLWOL� NRúXOODU� WDúDQ�
GHEULV�PLNWDUÕQÕ�HWNLOHPHNWHGLU������'|QHU�VLVWHP�H÷HOHUL�LOH�
NDQDO� SUHSDUDV\RQX�\DSÕOGÕ÷ÕQGD�� HO� H÷HOHULQH� J|UH� GDKD� D]�
GHEULV�WDúWÕ÷Õ�ELOGLULOPLúWLU������
7HN� H÷H� VLVWHPOHULQLQ� JHOLúWLULOPHVL� VD\HVLQGH�� oRN� DGÕPOÕ�
G|QHU� H÷H� VLVWHPOHUL� WHN� DGÕPD� EDVLWOHúWLULOPLúWLU�� 7HN� H÷H�
VLVWHPOHUL�� KDUHNHW� WLSLQH� J|UH� URWDV\RQ� YH� UHVLSURNDV\RQ�
RODUDN���JUXED�D\UÕOPDNWDGÕU������
5HFLSURF�%OXH��5%��9':��0�QLK��$OPDQ\D���UHVLSURNDV\RQ�

KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��6�úHNOLQGH�HQLQH�NHVLW�
YH� �� NHVLFL� NHQDUÕ\OD� PHYFXW� 5HFLSURF� �9':�� 0�QLK��
$OPDQ\D��H÷H�VLVWHPLQH�EHQ]HUGLU��IDNDW�H÷HQLQ�\DSÕVÕ�\HQL�
ELU� ÕVÕ� WHNQRORMLVL� �EOXH� ZLUH�� NXOODQÕODUDN� GDKD� HVQHN� KDOH�
JHWLULOPLúWLU��%X�WHNQLN��H÷H\H�PDYL�ELU�UHQN�YHUPLúWLU������
2QH&XUYH��2&��0LFUR�0HJD��%HVDQFRQ��)UDQVD��H÷H�VLVWHPL��
2QH6KDSH��26��0LFUR�0HJD��H÷H�VLVWHPLQLQ�JHOLúWLULOPHVL\OH�
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|]HOOL÷LQH�VDKLS�&�:LUH�WHNQL÷L\OH��UHWLOPLúWLU�YH�EX�WHNQLN��
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|]HOOL÷L� ND]DQGÕUPÕúWÕU�� ùHNLO� GL]D\QÕQGD� GH÷LúNHQ� HQLQH�
NHVLWOHU� PHYFXWWXU�� 8o� NÕVÕPGD� WULDQJXODU�� VDSD� \DNÕQ� 6�
úHNOLQGH�HQLQH�NHVLW�J|VWHUPHNWHGLU�
:DYH2QH� *ROG� �:2*�� 'HQWVSO\� 0DLOOHIHU�� %DOODLJXHV��
øVYLoUH��� *ROG�:LUH� WHNQRORMLVL\OH� �UHWLOHQ� UHVLSURNDV\RQ�
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YH�HQLQH�NHVLWL�PRGLIL\H�HGLOHUHN�:DYH2QH��'HQWVSO\�0DLOOH-
IHU��H÷H�VLVWHPLQH�J|UH�oRN�GDKD�HVQHN�KDOH�JHWLULOPLúWLU������
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.DQDO�SUHSDUDV\RQX�WDPDPODQGÕ÷ÕQGD�L÷QH�YH�GLú�(SSHQGRUI�
W�S�QGHQ�D\UÕOGÕ��.|N�\�]H\LQH�\DSÕúPÕú�GHEULVOHUL�WRSODPDN�
LoLQ� N|N� \�]H\L� �� P/� GLVWLOH� VX� LOH� \ÕNDQGÕ�� 7�SOHULQ�
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RUWDODPD� D÷ÕUOÕ÷Õ� KHVDSODQGÕ�� $SLNDOGHQ� WDúDQ� GHEULVLQ�
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RODUDN� D\DUODQGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ�
6366�V�U�P�������6366�,QF��&KLFDJR��,/��$%'��NXOODQÕODUDN�
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BULGULAR
7�P� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� GHEULV� WDúPDVÕQD� QHGHQ�
ROGX÷X�� DQFDN� JUXSODU� DUDVÕQGD� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQGD�ELU�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OG���*UXSODUD�DLW�WDúDQ�
GHEULV�PLNWDUODUÕ�7DEOR��¶GH�J|VWHULOPHNWHGLU�

Tablo 1. *UXSODUD�DLW�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUODUÕ

2&� H÷H� VLVWHPLQLQ� JHUHNWLUGL÷L� SUHSDUDV\RQ� V�UHVL� |QHPOL�
|Oo�GH�GDKD�X]XQ�EXOXQGX��P����������5%�YH�:2*�DUDVÕQGD�
SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
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YH� L\LOHúPHGH� JHFLNPH\H� VHEHS� RODELOPHNWHGLU� ����� %X�
QHGHQOH�� WDúDQ� GHEULV� PLNWDUÕQÕQ� |QOHQPHVL�� EX� NRPS-
OLNDV\RQODUÕQ�LQVLGDQVÕQÕ�D]DOWPDN�LoLQ�JHUHNPHNWHGLU�����
.|N�NDQDO�SUHSDUDV\RQXQGD�NXOODQÕODQ�W�P�H÷H�VLVWHPOHUL�YH�
WHNQLNOHU� DSLNDO� IRUDPHQGHQ� GHEULV� oÕNÕúÕQD� VHEHS� ROPDNOD�
ELUOLNWH�� GHEULV�PLNWDUÕ� IDUOÕOÕN� J|VWHUPHNWHGLU� ����� (÷HOHULQ�
WDVDUÕPÕ�� KÕ]Õ�� NRQLNOL÷L�� NHVLWL�� NXOODQÕODQ� H÷H� VD\ÕVÕ� YH�
NXOODQÕODQ� LUULJDV\RQODUÕQ� W�U�� JLEL� oHúLWOL� NRúXOODU� WDúDQ�
GHEULV�PLNWDUÕQÕ�HWNLOHPHNWHGLU������'|QHU�VLVWHP�H÷HOHUL�LOH�
NDQDO� SUHSDUDV\RQX�\DSÕOGÕ÷ÕQGD�� HO� H÷HOHULQH� J|UH� GDKD� D]�
GHEULV�WDúWÕ÷Õ�ELOGLULOPLúWLU������
7HN� H÷H� VLVWHPOHULQLQ� JHOLúWLULOPHVL� VD\HVLQGH�� oRN� DGÕPOÕ�
G|QHU� H÷H� VLVWHPOHUL� WHN� DGÕPD� EDVLWOHúWLULOPLúWLU�� 7HN� H÷H�
VLVWHPOHUL�� KDUHNHW� WLSLQH� J|UH� URWDV\RQ� YH� UHVLSURNDV\RQ�
RODUDN���JUXED�D\UÕOPDNWDGÕU������
5HFLSURF�%OXH��5%��9':��0�QLK��$OPDQ\D���UHVLSURNDV\RQ�

KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��6�úHNOLQGH�HQLQH�NHVLW�
YH� �� NHVLFL� NHQDUÕ\OD� PHYFXW� 5HFLSURF� �9':�� 0�QLK��
$OPDQ\D��H÷H�VLVWHPLQH�EHQ]HUGLU��IDNDW�H÷HQLQ�\DSÕVÕ�\HQL�
ELU� ÕVÕ� WHNQRORMLVL� �EOXH� ZLUH�� NXOODQÕODUDN� GDKD� HVQHN� KDOH�
JHWLULOPLúWLU��%X�WHNQLN��H÷H\H�PDYL�ELU�UHQN�YHUPLúWLU������
2QH&XUYH��2&��0LFUR�0HJD��%HVDQFRQ��)UDQVD��H÷H�VLVWHPL��
2QH6KDSH��26��0LFUR�0HJD��H÷H�VLVWHPLQLQ�JHOLúWLULOPHVL\OH�
�UHWLOHQ� WHN� H÷H� URWDV\RQ� VLVWHPLGLU�� &RQWURO� PHPRU\�
|]HOOL÷LQH�VDKLS�&�:LUH�WHNQL÷L\OH��UHWLOPLúWLU�YH�EX�WHNQLN��
H÷H�VLVWHPLQH�úHNLO�KDIÕ]D�|]HOOL÷L�YH�|QFHGHQ�H÷LPOHQGLUPH�
|]HOOL÷L� ND]DQGÕUPÕúWÕU�� ùHNLO� GL]D\QÕQGD� GH÷LúNHQ� HQLQH�
NHVLWOHU� PHYFXWWXU�� 8o� NÕVÕPGD� WULDQJXODU�� VDSD� \DNÕQ� 6�
úHNOLQGH�HQLQH�NHVLW�J|VWHUPHNWHGLU�
:DYH2QH� *ROG� �:2*�� 'HQWVSO\� 0DLOOHIHU�� %DOODLJXHV��
øVYLoUH��� *ROG�:LUH� WHNQRORMLVL\OH� �UHWLOHQ� UHVLSURNDV\RQ�
KDUHNHWL�LOH�oDOÕúDQ�WHN�H÷H�VLVWHPLGLU��(÷HQLQ�oDSÕ��NRQLNOL÷L�
YH�HQLQH�NHVLWL�PRGLIL\H�HGLOHUHN�:DYH2QH��'HQWVSO\�0DLOOH-
IHU��H÷H�VLVWHPLQH�J|UH�oRN�GDKD�HVQHN�KDOH�JHWLULOPLúWLU������

%X� oDOÕúPDGD�� DOW� oHQH� E�\�N� D]Õ� GLúOHULQLQ� PH]LREXNNDO�
N|NOHULQGH��:DYH2QH�*ROG��5HFLSURF�%OXH�YH�2QH�&XUYH�H÷H�
VLVWHPOHULQLQ� NXOODQÕPÕ� V�UHFLQGH� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQÕQ� GH÷HUOHQGLULOPHVL� DPDoODQPÕúWÕU�� 6ÕIÕU�
KLSRWH]LPL]�� GHQH\GH� NXOODQÕODQ� KLoELU� H÷H� VLVWHPLQLQ�
DSLNDOGHQ�GHEULV�WDúPDVÕQD�QHGHQ�ROPD\DFD÷ÕGÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPDPÕ]GD� ��� DGHW� DOW� oHQH� E�\�N� D]Õ� GLúL� NXOODQÕOGÕ��
d�U�N�� UH]RUEVL\RQ�� NDOVLILNDV\RQ� RODQ�� HQGRGRQWLN� RODUDN�
WHGDYL�HGLOPLú�YH\D�NÕUÕN�YH�oDWODNODUÕ�RODQ�GLúOHU�oDOÕúPD�GÕúÕ�
EÕUDNÕOGÕ��dDOÕúPD�LoLQ��PH]LDO�N|N�QGH�9HUWXFFL�WLS�,9�NDQDO�
DQDWRPLVLQH�VDKLS�GLúOHU�VHoLOGL��gUQHNOHULQ�PH]LDO�N|NOHULQLQ�
LNL�D\UÕ�IRUDPHQL�ROGX÷XQX�GR÷UXODPDN�LoLQ�KHU�GLúLQ�UDG\R-
JUDILOHUL�DOÕQGÕ��'LúOHULQ�GLVWDO�N|NOHUL��HOPDV�GLVN�LOH�VHSDUH�
HGLOGL� YH� VX� VR÷XWPDVÕ� DOWÕQGD� DHUDW|U� NXOODQÕODUDN� HOPDV�
IUH]OH�ER\ODUÕ����PP�RODFDN�úHNLOGH�GHNRURQH�HGLOGL��6WDQGDUW�
JLULú�NDYLWHOHUL�DoÕOGÕ�YH�PH]LREXNNDO�NDQDOGD�����QR�.�WLSL�
HO�H÷HVL�LOH�DSLNDO�DoÕNOÕN�NRQWURO�HGLOGL�YH�oDOÕúPD\D�����QR�
.�WLSL�HO�H÷HVLQLQ�VÕNÕúWÕ÷Õ�GLúOHU�GDKLO�HGLOGL���%X�H÷HQLQ�N|N�
XFXQGD� J|U�OG�÷�� \HUGHNL� X]XQOXNWDQ� �� PP� oÕNDUÕODUDN�
oDOÕúPD�ER\X��d%��EHOLUOHQGL��'DKD�VRQUD�����GLú�UDVWJHOH���
IDUNOÕ�GHQH\�JUXEXQD�D\UÕOGÕ��n� ������

7�P� GHQH\� JUXSODUÕQGD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVLQGH�0\HUV�YH�0RQWJRPHU\������WDUDIÕQGDQ�
X\JXODQDQ�\|QWHP�NXOODQÕOGÕ��7DúDQ�GHEULVLQ�WRSODQPDVÕ�LoLQ�
(SSHQGRUI� W�SOHUL� NXOODQÕOGÕ�� %DúODQJÕoWD�� W�SOHULQLQ�
D÷ÕUOÕNODUÕ� ELU� \DUÕ� KDVVDV� WHUD]L� �$3����:'�� 6KLPDG]X��
-DSRQ\D�� NXOODQÕODUDN� KHVDSODQGÕ��+HU� W�S� �� NH]� WDUWÕOGÕ� YH�
D÷ÕUOÕNODUÕQÕQ� RUWDODPDVÕ� KHVDSODQGÕ�� +HU� GLú�� PLQH�VHPHQW�
ELUOHúLPLQH�NDGDU�W�SOHULQLQ�NDSD÷Õ�GHOLQHUHN�\HUOHúWLULOGL��øo�
YH�GÕú�KDYD�EDVÕQoODUÕ��GLúOHULQLQ�\DQÕQD�\HUOHúWLULOHQ����*�ELU�
L÷QH� NXOODQÕODUDN� GHQJHOHQGL�� gUQHNOHUL� LoHUHQ� W�SOHU� GDKD�
VRQUD� DO�PLQ\XP� IRO\R� LOH� NDSODQPÕú� úLúHOHUH� \HUOHúWLULOGL��
'�]HQHNOHU� ROXúWXUXOGXNWDQ� VRQUD�� NDQDO� SUHSDUDV\RQXQD�
EDúODQGÕ�� 7�P� JUXSODUGD� ���� QR� .�WLSL� H÷H� LOH� UHKEHU� \RO�
ROXúWXUXOGX�� *UXS� �
GH� :2*� ��������� LOH� :DYH2QH�$//�

PRGXQGD��*UXS��¶GH�5%����������LOH�5HFLSURF�$//�PRGXQGD�
YH�*UXS� �
WH�2&� ��������� LOH� ���� USP�����1FP� KÕ]� GH÷HU-
OHULQGH� URWDV\RQ� KDUHNHWL� LOH� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD�
X\JXQ�úHNOLQGH�d%¶GD�NXOODQÕOGÕ��7�P�SUHSDUDV\RQODU��WHN�ELU�
NOLQLV\HQ� WDUDIÕQGDQ� ;�6PDUW� 3OXV� HQGRGRQWLN� PRWRU�
�'HQWVSO\�0DLOOHIHU��NXOODQÕODUDN�\DSÕOGÕ��7�P�GLúOHUGH�NDQDO�
SUHSDUDV\RQX�V�UHVLQFH�WRSODP����P/�GLVWLOH�VX�LOH�LUULJDV\RQ�
\DSÕOGÕ�

.DQDO�SUHSDUDV\RQX�WDPDPODQGÕ÷ÕQGD�L÷QH�YH�GLú�(SSHQGRUI�
W�S�QGHQ�D\UÕOGÕ��.|N�\�]H\LQH�\DSÕúPÕú�GHEULVOHUL�WRSODPDN�
LoLQ� N|N� \�]H\L� �� P/� GLVWLOH� VX� LOH� \ÕNDQGÕ�� 7�SOHULQ�
LoHULVLQGH� EXOXQDQ� GLVWLOH� VX\X� EXKDUODúWÕUÕS� NXUX� GHEULV�
D÷ÕUOÕ÷ÕQÕ� |OoHELOPHN� LoLQ� W�SOHU� ��� R&� GH� �� J�Q� V�UH� LOH�
HW�YGH�EHNOHWLOGL��+HU�ELU�|UQH÷LQ�EXOXQGX÷X�W�S�LoLQ�DUGÕúÕN�
��|Oo�P�\DSÕOGÕ�YH�EX�|Oo�POHULQ�RUWDODPDVÕ�DOÕQGÕ��+HU�W�S�Q�
RUWDODPD� D÷ÕUOÕ÷Õ� KHVDSODQGÕ�� $SLNDOGHQ� WDúDQ� GHEULVLQ�
D÷ÕUOÕ÷Õ�� GHEULV� LoHUHQ� W�SOHULQ� D÷ÕUOÕ÷ÕQGDQ� ERú� W�SOHULQ�
D÷ÕUOÕ÷Õ�oÕNDUÕODUDN�KHVDSODQGÕ��
.|N�NDQDOÕ�úHNLOOHQGLULOPHVLQGH�NXOODQÕODQ�H÷HOHU�LOH�WRSODP�
oDOÕúPD�V�UHVLQL�EHOLUOHPHN�LoLQ��H÷HOHULQ�NDQDOGD�NDOGÕNODUÕ�
V�UH��LUULJDV\RQ�V�UHVL��H÷H�GH÷LúLPL�YH�H÷HOHULQ�WHPL]OHQPHVL�
VÕUDVÕQGD�GLMLWDO�NURQRPHWUH�oDOÕúWÕUÕODUDN�KHVDSODQGÕ�
(OGH� HGLOHQ� YHULOHU� ,QGHSHQGHQW�VDPSOHV� W� WHVWL� NXOODQÕODUDN�
LVWDWLVWLNVHO�RODUDN�DQDOL]�HGLOGL��$QODPOÕOÕN�G�]H\L�P��������
RODUDN� D\DUODQGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ�
6366�V�U�P�������6366�,QF��&KLFDJR��,/��$%'��NXOODQÕODUDN�
\DSÕOGÕ�

BULGULAR
7�P� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� GHEULV� WDúPDVÕQD� QHGHQ�
ROGX÷X�� DQFDN� JUXSODU� DUDVÕQGD� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQGD�ELU�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OG���*UXSODUD�DLW�WDúDQ�
GHEULV�PLNWDUODUÕ�7DEOR��¶GH�J|VWHULOPHNWHGLU�

Tablo 1. *UXSODUD�DLW�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUODUÕ

2&� H÷H� VLVWHPLQLQ� JHUHNWLUGL÷L� SUHSDUDV\RQ� V�UHVL� |QHPOL�
|Oo�GH�GDKD�X]XQ�EXOXQGX��P����������5%�YH�:2*�DUDVÕQGD�
SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
SHULDSLNDO� GRNXODU� YH� N|N� XFX� E|OJHVLQGHNL� EDVÕQFÕQ� WDNOLW�
HGLOHPHPHVLGLU�� /LWHUDW�UGH� \DSÕODQ� GL÷HU� oDOÕúPDODUGD�
�������� GD� ROGX÷X� JLEL�� VRG\XP� KLSRNORULWLQ� NULVWDO-
L]DV\RQXQXQ� WDúDQ� GHEULV� PLNWDUÕQÕ� HWNLOHPHPHVL� LoLQ�
LUULJDV\RQGD�GLVWLOH�VX�WHUFLK�HGLOGL��%X�úHNLOGH��WDúDQ�GHEULV�
\DOQÕ]FD� H÷HOHULQ� PHNDQLN� DNWLYLWHVLQH� ED÷ODQPÕú� ROGX��
øUULJDV\RQ�VÕUDVÕQGD��DSLNDOGH�ROXúDQ�EDVÕQFÕQ�GHEULV�WDúPDVÕ�
ULVNLQL�DUWWÕUPDVÕQÕ�|QOHPHN�LoLQ�LUULJDV\RQ�L÷QHVL�d%¶GDQ���
PP� GDKD� NÕVD� RODUDN� NXOODQÕOGÕ� ������ dDOÕúPDPÕ]GDNL� H÷H�
VLVWHPOHUL� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� RODUDN�
NXOODQÕOÕS�� VWDQGDUGL]DV\RQX� VD÷ODPDN� LoLQ� oDOÕúPD� WHN� ELU�
NOLQLV\HQ�WDUDIÕQGDQ�\DSÕOGÕ�
dDOÕúPDQÕQ�EXOJXODUÕQD�J|UH�KHU���H÷H�VLVWHPLQLQ�NXOODQÕPÕ�
VÕUDVÕQGD�GD�DSLNDOGHQ�GHEULV� WDúWÕ÷Õ�J|U�OG���:2*��5%�YH�
2&�JUXSODUÕ�DUDVÕQGD�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUÕ�DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|]OHQPHGL��%X�VRQXoODUD�
J|UH�VÕIÕU�KLSRWH]LPL]�UHGGHGLOPLú�ROGX�
dDOÕúPDPÕ]ÕQ� VRQXoODUÕQGDQ� IDUNOÕ�RODUDN������\ÕOÕQGD�5%��
5�(QGR�� :2*� YH� 3UR7DSHU� 1H[W� �371�� H÷HOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ� \DSÕODQ� ELU� oDOÕúPDGD� ������ HQ� ID]OD� GHEULV�
WDúÕUDQ�H÷H�VLVWHPLQLQ�5%�ROGX÷X�ELOGLULOPLúWLU�
<DNÕQ� WDULKOL� ELU� oDOÕúPDGD� ������:2*¶XQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ�GH÷HUOHQGLULOPLú�YH�:DYH2QH��:2��VLVWHPLQH�
J|UH�|QHPOL�|Oo�GH�GDKD�D]�DSLNDOGHQ�GHEULV�WDúPDVÕQD�VHEHS�
ROGX÷X�ELOGLULOPLúWLU��6LQKD�YH�DUN�������������\ÕOÕQGD�:2*�
YH� 2QH� 6KDSH� �26�� VLVWHPOHULQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPD-

��

ODUÕQGD� :2*� VLVWHPOHULQLQ� GDKD� ID]OD� GHEULV� WDúÕUGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� %RQDFFDUVR� YH� DUN�� ����� VRQXoODUÕ� GD� D\QÕ�
VRQXoODUÕ�ELOGLUPLúWLU��
%XUNOHLQ� YH� DUN�� ����� UHVLSURNDV\RQ� H÷H� VLVWHPOHULQLQ�
URWDV\RQ�VLVWHPOHULQGHQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�J|VWHU-
PLúOHUGLU��%X�VRQXFX�GR÷UXOD\DQ�.DUDWDú�YH�DUN�������IDUNOÕ�
NLQHPDWLNOHU� LOH� 7)$� VLVWHPLQL� NXOODQDUDN� WDúDQ� GHEULV�
PLNWDUÕQÕ� GH÷HUOHQGLUPLú� YH� GHYDPOÕ� URWDV\RQ� KDUHNHWLQLQ�
UHVLSURNDV\RQ�KDUHNHWLQGHQ�GDKD�D]�GHEULV�WDúPDVÕ�LOH�LOLúNLOL�
ROGX÷XQX�ELOGLUPLúWLU��
����¶GH�8VOX�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�5%��
+\IOH[�('0��;3�(QGR�6KDSHU� H÷HOHUL�NDUúÕODúWÕUÕOPÕú�ROXS�
5%�HQ�ID]OD�GHEULV�WDúÕUDQ�úHNLOOHQGLUPH�H÷HVL�RODUDN�EXOXQ-
PXúWXU� ��<DNÕQ�]DPDQGD�\DSÕODQ�ELU�oDOÕúPDGD� ������5HFLS-
URF
XQ�371�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�ID]OD�
DSLNDOGHQ� GHEULV� WDúÕUGÕ÷Õ� ELOGLULOPLúWLU�� 5HVLSURNDV\RQ�
KDUHNHWL� GHEULVL� DSHNVH� GR÷UX� LWHUNHQ�� URWDV\RQ� KDUHNHWL��
GHEULVLQ�NRURQDO�WDúÕQPDVÕQÕ�GHVWHNOHGL÷L�G�ú�Q�OP�úW�U������
�����'L÷HU�WDUDIWDQ��UHVLSURNDV\RQ�H÷H�VLVWHPOHULQLQ�GDKD�D]�
GHEULV�WDúPDVÕQD�VHEHS�ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU����������
OLWHUDW�UGH�PHYFXWWXU��hVW�Q�YH�DUN�������YH�'H�'HXV�YH�DUN��
�����WDUDIÕQGDQ�\DSÕODQ�GHEULV�WDúPDVÕ�oDOÕúPDODUÕQGD�UHVLSUR-
NDV\RQ� VLVWHPOHULQLQ� GDKD� D]� GHEULV� WDúPDVÕ� LOH� LOLúNLOL�
ROGX÷XQX�ELOGLUPLúOHUGLU��
.HOHú� YH� DUN�� ����� IDUNOÕ� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ��]HULQGHNL�HWNLVLQL�GH÷HUOHQGLUGLNOHUL�oDOÕúPD-
GD�� HQ� G�ú�N� GHEULV� PLNWDUÕQÕQ� 5HFLSURF�� 5%� YH� 371�
JUXSODUÕQGD� ROGX÷XQX� YH� :2�� :2*� YH� 26� JUXSODUÕQÕQ��
5HFLSURF� YH� 371� JUXSODUÕQGDQ� |QHPOL� |Oo�GH� GDKD� ID]OD�
GHEULV� WDúÕUGÕ÷ÕQÕ� ELOGLUPLúOHUGLU�� %X� GXUXPXQ� UHVLSURNDO�
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W�S�QGHQ�D\UÕOGÕ��.|N�\�]H\LQH�\DSÕúPÕú�GHEULVOHUL�WRSODPDN�
LoLQ� N|N� \�]H\L� �� P/� GLVWLOH� VX� LOH� \ÕNDQGÕ�� 7�SOHULQ�
LoHULVLQGH� EXOXQDQ� GLVWLOH� VX\X� EXKDUODúWÕUÕS� NXUX� GHEULV�
D÷ÕUOÕ÷ÕQÕ� |OoHELOPHN� LoLQ� W�SOHU� ��� R&� GH� �� J�Q� V�UH� LOH�
HW�YGH�EHNOHWLOGL��+HU�ELU�|UQH÷LQ�EXOXQGX÷X�W�S�LoLQ�DUGÕúÕN�
��|Oo�P�\DSÕOGÕ�YH�EX�|Oo�POHULQ�RUWDODPDVÕ�DOÕQGÕ��+HU�W�S�Q�
RUWDODPD� D÷ÕUOÕ÷Õ� KHVDSODQGÕ�� $SLNDOGHQ� WDúDQ� GHEULVLQ�
D÷ÕUOÕ÷Õ�� GHEULV� LoHUHQ� W�SOHULQ� D÷ÕUOÕ÷ÕQGDQ� ERú� W�SOHULQ�
D÷ÕUOÕ÷Õ�oÕNDUÕODUDN�KHVDSODQGÕ��
.|N�NDQDOÕ�úHNLOOHQGLULOPHVLQGH�NXOODQÕODQ�H÷HOHU�LOH�WRSODP�
oDOÕúPD�V�UHVLQL�EHOLUOHPHN�LoLQ��H÷HOHULQ�NDQDOGD�NDOGÕNODUÕ�
V�UH��LUULJDV\RQ�V�UHVL��H÷H�GH÷LúLPL�YH�H÷HOHULQ�WHPL]OHQPHVL�
VÕUDVÕQGD�GLMLWDO�NURQRPHWUH�oDOÕúWÕUÕODUDN�KHVDSODQGÕ�
(OGH� HGLOHQ� YHULOHU� ,QGHSHQGHQW�VDPSOHV� W� WHVWL� NXOODQÕODUDN�
LVWDWLVWLNVHO�RODUDN�DQDOL]�HGLOGL��$QODPOÕOÕN�G�]H\L�P��������
RODUDN� D\DUODQGÕ�� 7�P� LVWDWLVWLNVHO� DQDOL]OHU��:LQGRZV� LoLQ�
6366�V�U�P�������6366�,QF��&KLFDJR��,/��$%'��NXOODQÕODUDN�
\DSÕOGÕ�

BULGULAR
7�P� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� GHEULV� WDúPDVÕQD� QHGHQ�
ROGX÷X�� DQFDN� JUXSODU� DUDVÕQGD� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQGD�ELU�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OG���*UXSODUD�DLW�WDúDQ�
GHEULV�PLNWDUODUÕ�7DEOR��¶GH�J|VWHULOPHNWHGLU�

Tablo 1. *UXSODUD�DLW�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUODUÕ

2&� H÷H� VLVWHPLQLQ� JHUHNWLUGL÷L� SUHSDUDV\RQ� V�UHVL� |QHPOL�
|Oo�GH�GDKD�X]XQ�EXOXQGX��P����������5%�YH�:2*�DUDVÕQGD�
SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
SHULDSLNDO� GRNXODU� YH� N|N� XFX� E|OJHVLQGHNL� EDVÕQFÕQ� WDNOLW�
HGLOHPHPHVLGLU�� /LWHUDW�UGH� \DSÕODQ� GL÷HU� oDOÕúPDODUGD�
�������� GD� ROGX÷X� JLEL�� VRG\XP� KLSRNORULWLQ� NULVWDO-
L]DV\RQXQXQ� WDúDQ� GHEULV� PLNWDUÕQÕ� HWNLOHPHPHVL� LoLQ�
LUULJDV\RQGD�GLVWLOH�VX�WHUFLK�HGLOGL��%X�úHNLOGH��WDúDQ�GHEULV�
\DOQÕ]FD� H÷HOHULQ� PHNDQLN� DNWLYLWHVLQH� ED÷ODQPÕú� ROGX��
øUULJDV\RQ�VÕUDVÕQGD��DSLNDOGH�ROXúDQ�EDVÕQFÕQ�GHEULV�WDúPDVÕ�
ULVNLQL�DUWWÕUPDVÕQÕ�|QOHPHN�LoLQ�LUULJDV\RQ�L÷QHVL�d%¶GDQ���
PP� GDKD� NÕVD� RODUDN� NXOODQÕOGÕ� ������ dDOÕúPDPÕ]GDNL� H÷H�
VLVWHPOHUL� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� RODUDN�
NXOODQÕOÕS�� VWDQGDUGL]DV\RQX� VD÷ODPDN� LoLQ� oDOÕúPD� WHN� ELU�
NOLQLV\HQ�WDUDIÕQGDQ�\DSÕOGÕ�
dDOÕúPDQÕQ�EXOJXODUÕQD�J|UH�KHU���H÷H�VLVWHPLQLQ�NXOODQÕPÕ�
VÕUDVÕQGD�GD�DSLNDOGHQ�GHEULV� WDúWÕ÷Õ�J|U�OG���:2*��5%�YH�
2&�JUXSODUÕ�DUDVÕQGD�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUÕ�DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|]OHQPHGL��%X�VRQXoODUD�
J|UH�VÕIÕU�KLSRWH]LPL]�UHGGHGLOPLú�ROGX�
dDOÕúPDPÕ]ÕQ� VRQXoODUÕQGDQ� IDUNOÕ�RODUDN������\ÕOÕQGD�5%��
5�(QGR�� :2*� YH� 3UR7DSHU� 1H[W� �371�� H÷HOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ� \DSÕODQ� ELU� oDOÕúPDGD� ������ HQ� ID]OD� GHEULV�
WDúÕUDQ�H÷H�VLVWHPLQLQ�5%�ROGX÷X�ELOGLULOPLúWLU�
<DNÕQ� WDULKOL� ELU� oDOÕúPDGD� ������:2*¶XQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ�GH÷HUOHQGLULOPLú�YH�:DYH2QH��:2��VLVWHPLQH�
J|UH�|QHPOL�|Oo�GH�GDKD�D]�DSLNDOGHQ�GHEULV�WDúPDVÕQD�VHEHS�
ROGX÷X�ELOGLULOPLúWLU��6LQKD�YH�DUN�������������\ÕOÕQGD�:2*�
YH� 2QH� 6KDSH� �26�� VLVWHPOHULQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPD-

.ÕUÕFÕ�'��YH�DUN� $NG�'Lú�+HN�'�����������

��

ODUÕQGD� :2*� VLVWHPOHULQLQ� GDKD� ID]OD� GHEULV� WDúÕUGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� %RQDFFDUVR� YH� DUN�� ����� VRQXoODUÕ� GD� D\QÕ�
VRQXoODUÕ�ELOGLUPLúWLU��
%XUNOHLQ� YH� DUN�� ����� UHVLSURNDV\RQ� H÷H� VLVWHPOHULQLQ�
URWDV\RQ�VLVWHPOHULQGHQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�J|VWHU-
PLúOHUGLU��%X�VRQXFX�GR÷UXOD\DQ�.DUDWDú�YH�DUN�������IDUNOÕ�
NLQHPDWLNOHU� LOH� 7)$� VLVWHPLQL� NXOODQDUDN� WDúDQ� GHEULV�
PLNWDUÕQÕ� GH÷HUOHQGLUPLú� YH� GHYDPOÕ� URWDV\RQ� KDUHNHWLQLQ�
UHVLSURNDV\RQ�KDUHNHWLQGHQ�GDKD�D]�GHEULV�WDúPDVÕ�LOH�LOLúNLOL�
ROGX÷XQX�ELOGLUPLúWLU��
����¶GH�8VOX�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�5%��
+\IOH[�('0��;3�(QGR�6KDSHU� H÷HOHUL�NDUúÕODúWÕUÕOPÕú�ROXS�
5%�HQ�ID]OD�GHEULV�WDúÕUDQ�úHNLOOHQGLUPH�H÷HVL�RODUDN�EXOXQ-
PXúWXU� ��<DNÕQ�]DPDQGD�\DSÕODQ�ELU�oDOÕúPDGD� ������5HFLS-
URF
XQ�371�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�ID]OD�
DSLNDOGHQ� GHEULV� WDúÕUGÕ÷Õ� ELOGLULOPLúWLU�� 5HVLSURNDV\RQ�
KDUHNHWL� GHEULVL� DSHNVH� GR÷UX� LWHUNHQ�� URWDV\RQ� KDUHNHWL��
GHEULVLQ�NRURQDO�WDúÕQPDVÕQÕ�GHVWHNOHGL÷L�G�ú�Q�OP�úW�U������
�����'L÷HU�WDUDIWDQ��UHVLSURNDV\RQ�H÷H�VLVWHPOHULQLQ�GDKD�D]�
GHEULV�WDúPDVÕQD�VHEHS�ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU����������
OLWHUDW�UGH�PHYFXWWXU��hVW�Q�YH�DUN�������YH�'H�'HXV�YH�DUN��
�����WDUDIÕQGDQ�\DSÕODQ�GHEULV�WDúPDVÕ�oDOÕúPDODUÕQGD�UHVLSUR-
NDV\RQ� VLVWHPOHULQLQ� GDKD� D]� GHEULV� WDúPDVÕ� LOH� LOLúNLOL�
ROGX÷XQX�ELOGLUPLúOHUGLU��
.HOHú� YH� DUN�� ����� IDUNOÕ� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ��]HULQGHNL�HWNLVLQL�GH÷HUOHQGLUGLNOHUL�oDOÕúPD-
GD�� HQ� G�ú�N� GHEULV� PLNWDUÕQÕQ� 5HFLSURF�� 5%� YH� 371�
JUXSODUÕQGD� ROGX÷XQX� YH� :2�� :2*� YH� 26� JUXSODUÕQÕQ��
5HFLSURF� YH� 371� JUXSODUÕQGDQ� |QHPOL� |Oo�GH� GDKD� ID]OD�
GHEULV� WDúÕUGÕ÷ÕQÕ� ELOGLUPLúOHUGLU�� %X� GXUXPXQ� UHVLSURNDO�
KDUHNHWLQ�� ELOLQHQ� GHQJHOL� NXYYHW� WHNQL÷LQL� WDNOLW� HGHUHN�
DSLNDOGHQ�GDKD�D]�GHEULV�oÕNDUDQ�ELU�EDVÕQo�LOH�KDUHNHW�HWPHV-
LQH�ED÷OÕ�ROGX÷X�G�ú�Q�OP�úW�U������
.RoDN� YH� DUN�� ����� LVH� EL]LP� oDOÕúPDPÕ]ÕQ� VRQXoODUÕ\OD�
X\XPOX�RODUDN�UHVLSURNDV\RQ�YH�URWDV\RQ�KDUHNHWOHUL�DUDVÕQGD�
IDUN� EXODPDPÕúODUGÕU�� %HQ]HU� úHNLOGH� 6LOYD� YH� DUN�� ������
URWDV\RQ��3UR7DSHU�8QLYHUVDO��YH�UHVLSURNDV\RQ��5%��H÷HOHU-
LQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ�
ELU�IDUN�ELOGLUPHPLúOHUGLU�

/LWHUDW�UGH��NXOODQÕODQ�H÷HQLQ�NRQLNOLN�DoÕVÕQÕQ� WDúDQ�GHEULV�
PLNWDUÕ� LOH� LOLúNLOHQGLUHQ� YH� E�\�N� ELU� NRQLNOL÷H� VDKLS� ELU�
H÷HQLQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�ELOGLUHQ�oDOÕúPDODU�YDUGÕU�
���������%L]LP�oDOÕúPDPÕ]GD���H÷H�VLVWHPL�GH�IDUNOÕ�NRQLNOLN�
DoÕODUÕQD�VDKLS�ROXS�5%��������:2*�������YH�2&�������NRQLN-
OLN� DoÕVÕQGD� VDKLSWLU�� )DNDW� oDOÕúPDPÕ]GD� EX� GXUXP� WDúDQ�
GHEULV� PLNWDUÕ� LOH� LOLúNLOL� EXOXQPDPÕúWÕU�� (÷H� VLVWHPOHULQGH�
NXOODQÕODQ� H÷HOHULQLQ� VD\ÕVÕQÕQ� DUWPDVÕQÕQ�� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕQGDNL�DUWÕú� LOH� LOLúNLOL�RODELOHFH÷L�ELOGLULOPLúWLU�
������ dDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]� �� H÷H� VLVWHPL� GH� WHN�
H÷HGHQ�ROXúPDNWDGÕU��
dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� HQ� X]XQ� V�UH�2&�
JUXEXQGD� J|]OHQPLúWLU� �P� �� ������ :2*� YH� 5%� DUDVÕQGD�
oDOÕúPD�]DPDQÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�
EXOXQPDGÕ�� ho� VLVWHPLQ� GH� WHN� H÷HGHQ� ROXúWX÷X�
G�ú�Q�OG�÷�QGH�NXOODQÕODQ�H÷HOHULQ��UHWLOGL÷L�PDO]HPHOHU�YH�
WDVDUÕPODUÕ� DoÕVÕQGDQ� oDOÕúPD� ]DPDQÕQÕ� HWNLOH\HELOHFH÷L�
J|U�OPHNWHGLU���������

SONUÇ
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ABSTRACT
Objective
7KLV�VWXG\�HYDOXDWHG�WKH�DPRXQW�RI�DSLFDOO\�H[WUXGHG�GHEULV�LQ�PDQGLEXODU�PRODUV�XVLQJ�:DYH-
2QH�*ROG��5HFLSURF�%OXH�DQG�2QH�&XUYH�LQVWUXPHQWV�

Metarials And Methods
7KLUW\�QLQH�PDQGLEXODU�PRODUV�ZHUH�XVHG��5RRW�FDQDOV�ZHUH�
SUHSDUHG�XVLQJ�WKH�PDQXIDFWXUHU¶V�LQVWUXFWLRQV�RI�:DYH�2QH�
*ROG�� 5HFLSURF� %OXH� DQG� 2QH� &XUYH� URWDU\� VLQJOH�ILOH�
V\VWHPV��7KH�WHHWK�UDQGRPO\�GLYLGHG�LQWR���JURXSV��n� ������
,Q�JURXS����URRW�FDQDOV�ZHUH�SUHSDUHG�ZLWK�:DYH�2QH�*ROG�
ILOHV�� ,Q� JURXS� ��� URRW� FDQDOV�ZHUH� SUHSDUHG�ZLWK�5HFLSURF�
%OXH� ILOHV�� ,Q�JURXS���� URRW�FDQDOV�ZHUH�SUHSDUHG�ZLWK�2QH�
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BULGULAR
7�P� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� GHEULV� WDúPDVÕQD� QHGHQ�
ROGX÷X�� DQFDN� JUXSODU� DUDVÕQGD� DSLNDOGHQ� WDúDQ� GHEULV�
PLNWDUÕQGD�ELU�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OG���*UXSODUD�DLW�WDúDQ�
GHEULV�PLNWDUODUÕ�7DEOR��¶GH�J|VWHULOPHNWHGLU�

Tablo 1. *UXSODUD�DLW�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUODUÕ

2&� H÷H� VLVWHPLQLQ� JHUHNWLUGL÷L� SUHSDUDV\RQ� V�UHVL� |QHPOL�
|Oo�GH�GDKD�X]XQ�EXOXQGX��P����������5%�YH�:2*�DUDVÕQGD�
SUHSDUDV\RQ� V�UHOHUL� DoÕVÕQGDQ� LVWDWLNVHO� DoÕGDQ� IDUN� EXOXQ-
PDGÕ��P�!��������ùHNLO��¶GH�JUXSODU�DUDVÕQGDNL�oDOÕúPD�]DPDQ�
V�UHOHUL�J|VWHULOPHNWHGLU�

ùHNLO����*UXSODUD�DLW�oDOÕúPD�]DPDQÕ�V�UHOHUL

<):<1̪5)
.|N� NDQDOODUÕQÕQ� SUHSDUDV\RQX� VÕUDVÕQGD� PH\GDQD� JHOHQ�
GHEULVOHULQ� DSLNDOGHQ� WDúPDVÕ�� VHDQV� VRQUDVÕ� D÷UÕ� YH�
LQIODPDV\RQXQ� JHOLúPHVLQH� QHGHQ� ROPDNWD� YH� HQGRGRQWLN�
WHGDYLQLQ� SURJQR]XQX� ROXPVX]� \|QGH� HWNLOHPHNWHGLU� �����
7�P� N|N� NDQDO� SUHSDUDV\RQ� WHNQLNOHUL� DSLNDOGHQ� GHEULV�
WDúPDVÕQD� QHGHQ� ROPDNWDGÕU� ����� 3UHSDUDV\RQ� WHNQL÷L��
NLQHPDWLN�� NXOODQÕODQ� HQVWU�PDQODUÕQ� VD\ÕVÕ�� GL]D\QÕ� YH�
ER\XWODUÕ�JLEL�GH÷LúNHQOHU�GHEULV�PLNWDUÕQÕ�HWNLOH\HELOPHNWH-
GLU� ������ dDOÕúPDPÕ]GD�� \HQL� WHNQRORMLOHU� NXOODQÕODUDN�
�UHWLOPLú�WHN�H÷H�UHVLSURNDV\RQ�VLVWHPOHULQGHQ��5%�YH�:2*�
YH� WHN� H÷H� URWDV\RQ� VLVWHPL� RODQ�2&� NXOODQDUDN� N|N� NDQDO�
SUHSDUDV\RQX� ER\XQFD� DSLNDOGHQ� WDúDQ� GHEULV� PLNWDUÕQÕQ�
GH÷HUOHQGLULOPHVL�YH�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU�
%X�oDOÕúPDGD��GHEULV� WRSODPDN� LoLQ�0\HUV�YH�0RQWJRPHU\�
�����WDUDIÕQGDQ�NXOODQÕODQ�YH�OLWHUDW�UGH�HQ�oRN�WHUFLK�HGLOHQ�
\|QWHP� NXOODQÕOGÕ�� %X� \|QWHPLQ� VÕQÕUODPDODUÕQGDQ� ELUL�
SHULDSLNDO� GRNXODU� YH� N|N� XFX� E|OJHVLQGHNL� EDVÕQFÕQ� WDNOLW�
HGLOHPHPHVLGLU�� /LWHUDW�UGH� \DSÕODQ� GL÷HU� oDOÕúPDODUGD�
�������� GD� ROGX÷X� JLEL�� VRG\XP� KLSRNORULWLQ� NULVWDO-
L]DV\RQXQXQ� WDúDQ� GHEULV� PLNWDUÕQÕ� HWNLOHPHPHVL� LoLQ�
LUULJDV\RQGD�GLVWLOH�VX�WHUFLK�HGLOGL��%X�úHNLOGH��WDúDQ�GHEULV�
\DOQÕ]FD� H÷HOHULQ� PHNDQLN� DNWLYLWHVLQH� ED÷ODQPÕú� ROGX��
øUULJDV\RQ�VÕUDVÕQGD��DSLNDOGH�ROXúDQ�EDVÕQFÕQ�GHEULV�WDúPDVÕ�
ULVNLQL�DUWWÕUPDVÕQÕ�|QOHPHN�LoLQ�LUULJDV\RQ�L÷QHVL�d%¶GDQ���
PP� GDKD� NÕVD� RODUDN� NXOODQÕOGÕ� ������ dDOÕúPDPÕ]GDNL� H÷H�
VLVWHPOHUL� �UHWLFL� ILUPDQÕQ� WDOLPDWODUÕQD� X\JXQ� RODUDN�
NXOODQÕOÕS�� VWDQGDUGL]DV\RQX� VD÷ODPDN� LoLQ� oDOÕúPD� WHN� ELU�
NOLQLV\HQ�WDUDIÕQGDQ�\DSÕOGÕ�
dDOÕúPDQÕQ�EXOJXODUÕQD�J|UH�KHU���H÷H�VLVWHPLQLQ�NXOODQÕPÕ�
VÕUDVÕQGD�GD�DSLNDOGHQ�GHEULV� WDúWÕ÷Õ�J|U�OG���:2*��5%�YH�
2&�JUXSODUÕ�DUDVÕQGD�DSLNDOGHQ�WDúDQ�GHEULV�PLNWDUÕ�DoÕVÕQGDQ�
LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�J|]OHQPHGL��%X�VRQXoODUD�
J|UH�VÕIÕU�KLSRWH]LPL]�UHGGHGLOPLú�ROGX�
dDOÕúPDPÕ]ÕQ� VRQXoODUÕQGDQ� IDUNOÕ�RODUDN������\ÕOÕQGD�5%��
5�(QGR�� :2*� YH� 3UR7DSHU� 1H[W� �371�� H÷HOHULQLQ�
NDUúÕODúWÕUÕOGÕ÷Õ� \DSÕODQ� ELU� oDOÕúPDGD� ������ HQ� ID]OD� GHEULV�
WDúÕUDQ�H÷H�VLVWHPLQLQ�5%�ROGX÷X�ELOGLULOPLúWLU�
<DNÕQ� WDULKOL� ELU� oDOÕúPDGD� ������:2*¶XQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ�GH÷HUOHQGLULOPLú�YH�:DYH2QH��:2��VLVWHPLQH�
J|UH�|QHPOL�|Oo�GH�GDKD�D]�DSLNDOGHQ�GHEULV�WDúPDVÕQD�VHEHS�
ROGX÷X�ELOGLULOPLúWLU��6LQKD�YH�DUN�������������\ÕOÕQGD�:2*�
YH� 2QH� 6KDSH� �26�� VLVWHPOHULQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPD-

.ÕUÕFÕ�'��YH�DUN�$NG�'Lú�+HN�'�����������

ODUÕQGD� :2*� VLVWHPOHULQLQ� GDKD� ID]OD� GHEULV� WDúÕUGÕ÷ÕQÕ�
ELOGLUPLúOHUGLU�� %RQDFFDUVR� YH� DUN�� ����� VRQXoODUÕ� GD� D\QÕ�
VRQXoODUÕ�ELOGLUPLúWLU��
%XUNOHLQ� YH� DUN�� ����� UHVLSURNDV\RQ� H÷H� VLVWHPOHULQLQ�
URWDV\RQ�VLVWHPOHULQGHQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�J|VWHU-
PLúOHUGLU��%X�VRQXFX�GR÷UXOD\DQ�.DUDWDú�YH�DUN�������IDUNOÕ�
NLQHPDWLNOHU� LOH� 7)$� VLVWHPLQL� NXOODQDUDN� WDúDQ� GHEULV�
PLNWDUÕQÕ� GH÷HUOHQGLUPLú� YH� GHYDPOÕ� URWDV\RQ� KDUHNHWLQLQ�
UHVLSURNDV\RQ�KDUHNHWLQGHQ�GDKD�D]�GHEULV�WDúPDVÕ�LOH�LOLúNLOL�
ROGX÷XQX�ELOGLUPLúWLU��
����¶GH�8VOX�YH�DUN�������WDUDIÕQGDQ�\DSÕODQ�oDOÕúPDGD�5%��
+\IOH[�('0��;3�(QGR�6KDSHU� H÷HOHUL�NDUúÕODúWÕUÕOPÕú�ROXS�
5%�HQ�ID]OD�GHEULV�WDúÕUDQ�úHNLOOHQGLUPH�H÷HVL�RODUDN�EXOXQ-
PXúWXU� ��<DNÕQ�]DPDQGD�\DSÕODQ�ELU�oDOÕúPDGD� ������5HFLS-
URF
XQ�371�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�|QHPOL�|Oo�GH�GDKD�ID]OD�
DSLNDOGHQ� GHEULV� WDúÕUGÕ÷Õ� ELOGLULOPLúWLU�� 5HVLSURNDV\RQ�
KDUHNHWL� GHEULVL� DSHNVH� GR÷UX� LWHUNHQ�� URWDV\RQ� KDUHNHWL��
GHEULVLQ�NRURQDO�WDúÕQPDVÕQÕ�GHVWHNOHGL÷L�G�ú�Q�OP�úW�U������
�����'L÷HU�WDUDIWDQ��UHVLSURNDV\RQ�H÷H�VLVWHPOHULQLQ�GDKD�D]�
GHEULV�WDúPDVÕQD�VHEHS�ROGX÷XQX�ELOGLUHQ�oDOÕúPDODU����������
OLWHUDW�UGH�PHYFXWWXU��hVW�Q�YH�DUN�������YH�'H�'HXV�YH�DUN��
�����WDUDIÕQGDQ�\DSÕODQ�GHEULV�WDúPDVÕ�oDOÕúPDODUÕQGD�UHVLSUR-
NDV\RQ� VLVWHPOHULQLQ� GDKD� D]� GHEULV� WDúPDVÕ� LOH� LOLúNLOL�
ROGX÷XQX�ELOGLUPLúOHUGLU��
.HOHú� YH� DUN�� ����� IDUNOÕ� H÷H� VLVWHPOHULQLQ� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕ��]HULQGHNL�HWNLVLQL�GH÷HUOHQGLUGLNOHUL�oDOÕúPD-
GD�� HQ� G�ú�N� GHEULV� PLNWDUÕQÕQ� 5HFLSURF�� 5%� YH� 371�
JUXSODUÕQGD� ROGX÷XQX� YH� :2�� :2*� YH� 26� JUXSODUÕQÕQ��
5HFLSURF� YH� 371� JUXSODUÕQGDQ� |QHPOL� |Oo�GH� GDKD� ID]OD�
GHEULV� WDúÕUGÕ÷ÕQÕ� ELOGLUPLúOHUGLU�� %X� GXUXPXQ� UHVLSURNDO�
KDUHNHWLQ�� ELOLQHQ� GHQJHOL� NXYYHW� WHNQL÷LQL� WDNOLW� HGHUHN�
DSLNDOGHQ�GDKD�D]�GHEULV�oÕNDUDQ�ELU�EDVÕQo�LOH�KDUHNHW�HWPHV-
LQH�ED÷OÕ�ROGX÷X�G�ú�Q�OP�úW�U������
.RoDN� YH� DUN�� ����� LVH� EL]LP� oDOÕúPDPÕ]ÕQ� VRQXoODUÕ\OD�
X\XPOX�RODUDN�UHVLSURNDV\RQ�YH�URWDV\RQ�KDUHNHWOHUL�DUDVÕQGD�
IDUN� EXODPDPÕúODUGÕU�� %HQ]HU� úHNLOGH� 6LOYD� YH� DUN�� ������
URWDV\RQ��3UR7DSHU�8QLYHUVDO��YH�UHVLSURNDV\RQ��5%��H÷HOHU-
LQL� NDUúÕODúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ�
ELU�IDUN�ELOGLUPHPLúOHUGLU�

/LWHUDW�UGH��NXOODQÕODQ�H÷HQLQ�NRQLNOLN�DoÕVÕQÕQ� WDúDQ�GHEULV�
PLNWDUÕ� LOH� LOLúNLOHQGLUHQ� YH� E�\�N� ELU� NRQLNOL÷H� VDKLS� ELU�
H÷HQLQ�GDKD�ID]OD�GHEULV�WDúÕUGÕ÷ÕQÕ�ELOGLUHQ�oDOÕúPDODU�YDUGÕU�
���������%L]LP�oDOÕúPDPÕ]GD���H÷H�VLVWHPL�GH�IDUNOÕ�NRQLNOLN�
DoÕODUÕQD�VDKLS�ROXS�5%��������:2*�������YH�2&�������NRQLN-
OLN� DoÕVÕQGD� VDKLSWLU�� )DNDW� oDOÕúPDPÕ]GD� EX� GXUXP� WDúDQ�
GHEULV� PLNWDUÕ� LOH� LOLúNLOL� EXOXQPDPÕúWÕU�� (÷H� VLVWHPOHULQGH�
NXOODQÕODQ� H÷HOHULQLQ� VD\ÕVÕQÕQ� DUWPDVÕQÕQ�� DSLNDOGHQ� WDúDQ�
GHEULV�PLNWDUÕQGDNL�DUWÕú� LOH� LOLúNLOL�RODELOHFH÷L�ELOGLULOPLúWLU�
������ dDOÕúPDPÕ]GD� NXOODQGÕ÷ÕPÕ]� �� H÷H� VLVWHPL� GH� WHN�
H÷HGHQ�ROXúPDNWDGÕU��
dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� HQ� X]XQ� V�UH�2&�
JUXEXQGD� J|]OHQPLúWLU� �P� �� ������ :2*� YH� 5%� DUDVÕQGD�
oDOÕúPD�]DPDQÕ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�
EXOXQPDGÕ�� ho� VLVWHPLQ� GH� WHN� H÷HGHQ� ROXúWX÷X�
G�ú�Q�OG�÷�QGH�NXOODQÕODQ�H÷HOHULQ��UHWLOGL÷L�PDO]HPHOHU�YH�
WDVDUÕPODUÕ� DoÕVÕQGDQ� oDOÕúPD� ]DPDQÕQÕ� HWNLOH\HELOHFH÷L�
J|U�OPHNWHGLU���������

SONUÇ
Bu in vitro� oDOÕúPDQÕQ� VÕQÕUODPDODUÕ� GDKLOLQGH�� W�P� H÷H�
VLVWHPOHUL� DSLNDOGH� GHEULV� oÕNÕúÕQD� VHEHS� ROPXúWXU� IDNDW�
DUDODUÕQGD� LVWDWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDPÕúWÕU��
dDOÕúPD� V�UHVL� DoÕVÕQGDQ� GH÷HUOHQGLULOGL÷LQGH�� HQ� X]XQ�
V�UHQLQ�2&�JUXEXQGD�J|U�OP�úW�U�

<D]DUODUÕQ�.DWNÕVÕ��
)LNLU�.DYUDP��'�.���$�1�.��� '�.���7DVDUÕP��'�.���$�1�.���
'�.��� 'HQHWOHPH� 'DQÕúPDQOÕN�� '�.��� $�1�.��� '�.��� 9HUL�
7RSODPD�YH� øúOHPH��'�.���$�1�.���'�.���.D\QDN�7DUDPDVÕ��
'�.���$�1�.��� '�.��� 0DNDOH� <D]ÕPÕ�� '�.���$�1�.��� '�.���
(OHúWLUHO�øQFHOHPH��'�.�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X� oDOÕúPD�� $NGHQL]� hQLYHUVLWHVL� %LOLPVHO� $UDúWÕUPDODU�
.RRUGLQDV\RQ� %LULPL� WDUDIÕQGDQ� 76$����������� NRGX� LOH�
GHVWHNOHQPLúWLU�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU��

(WLN�.XUXO�2QD\�%HOJHVL��
%X� oDOÕúPD� LoLQ�Etik Kurul Onay Belgesi� DOÕQPDVÕQD� JHUHN�
\RNWXU�

��



7HL[HLUD� -0�� &XQKD� )0�� -HVXV� 52�� 6LOYD� (-��
)LGHO� 65�� 6DVVRQH� /0�� ,QIOXHQFH� RI� ZRUNLQJ�
OHQJWK� DQG� DSLFDO� SUHSDUDWLRQ� VL]H� RQ� DSLFDO�
EDFWHULDO� H[WUXVLRQ� GXULQJ� UHFLSURFDWLQJ� LQVWUX-
PHQWDWLRQ��,QW�(QGRG�-�����������������

6LTXHLUD� -)�� 0LFURELDO� FDXVHV� RI� HQGRGRQWLF�
IODUH�XSV��,QW�(QGRG�-�����������������

7RUDELQHMDG�0��:DOWRQ�5(��0DQDJLQJ�HQGRGRQ-
WLF�HPHUJHQFLHV��-$'$������������������

7LQD]�$&��$ODFDP�7��8]XQ�2��0DGHQ�0��.D\DR-
JOX�*��7KH�HIIHFW�RI�GLVUXSWLRQ�RI�DSLFDO�FRQVWULF-
WLRQ� RQ� SHULDSLFDO� H[WUXVLRQ�� -� (QGRG��
��������������

5DGHYD�(1�95��&RPSDUDWLYH�VWXG\�RI�DSLFDOO\�
H[WUXGHG� GHEULV� DQG� LUULJDQW� DIWHU� XVLQJ� WZR�
URWDU\� V\VWHPV� �.��� 5$&(��� -� ,QW� 0HG�$VVRF�
%XOJ�������������±���

*KLYDUL�6%��.XEDVDG�*&��'HVKSDQGH�3��&RP-
SDUDWLYH�HYDOXDWLRQ�RI�DSLFDO�H[WUXVLRQ�RI�EDFWH-
ULD�XVLQJ�KDQG�DQG� URWDU\� V\VWHPV� �� DQ� in vitro 
VWXG\��-�&RQVHUY�'HQW���������������

0RD]]DPL�)��.KRMDVWHSRXU�/��1DEDYL]DGHK�0��
6HLHG�+DEDVKL�0��&RQH�EHDP�FRPSXWHG�WRPRJ-
UDSK\�DVVHVVPHQW�RI�URRW�FDQDO�WUDQVSRUWDWLRQ�E\�
QHRQLWL� DQG� UHFLSURF� VLQJOH�ILOH� V\VWHPV�� ,UDQ�
(QGRG�-�����������������

)HUUD]� &&�� *RPHV� 19�� *RPHV� %3�� =DLD�$$��
7HL[HLUD�)%��6RX]D�)LOKR�)-��$SLFDO�H[WUXVLRQ�RI�
GHEULV� DQG� LUULJDQWV� XVLQJ� WZR� KDQG� DQG� WKUHH�
HQJLQH�GULYHQ� LQVWUXPHQWDWLRQ� WHFKQLTXHV�� ,QW�
(QGRG�-����������������

7DQDOS�-��*XQJRU�7��$SLFDO�H[WUXVLRQ�RI�GHEULV��D�
OLWHUDWXUH� UHYLHZ� RI� DQ� LQKHUHQW� RFFXUUHQFH�
GXULQJ� URRW� FDQDO� WUHDWPHQW�� ,QW� (QGRG� -��
���������������

%RLMLQN�'��&RVWD�''��+RSSH�&%��.RSSHU�303��
*UHFFD�)6��$SLFDOO\� H[WUXGHG� GHEULV� LQ� FXUYHG�
URRW�FDQDOV�XVLQJ� WKH�ZDYHRQH�JROG� UHFLSURFDW-
LQJ�DQG�WZLVWHG�ILOH�DGDSWLYH�V\VWHPV��-�(QGRG��
����������������

0\HUV� */�� 0RQWJRPHU\� 6��$� FRPSDULVRQ� RI�
ZHLJKWV�RI�GHEULV�H[WUXGHG�DSLFDOO\�E\�FRQYHQ-
WLRQDO� ILOLQJ� DQG� &DQDO� 0DVWHU� WHFKQLTXHV�� -�
(QGRG����������������

8VOX� *�� 2]\XUHN� 7��<LOPD]� .�� *XQGRJDU� 0��
3ORWLQR� *�� $SLFDOO\� ([WUXGHG� 'HEULV� GXULQJ�
5RRW�&DQDO�,QVWUXPHQWDWLRQ�ZLWK�5HFLSURF�%OXH��
+\)OH[�('0��DQG�;3�HQGR�6KDSHU�1LFNHO�WLWD-
QLXP�)LOHV��-�(QGRG����������������
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;DYLHU�)��1HYDUHV�*��5RPHLUR�0.��*RQFDOYHV�
.��*RPLQKR�/��$OEXTXHUTXH�'��$SLFDO�H[WUXVLRQ�
RI� GHEULV� IURP� URRW� FDQDOV� XVLQJ� UHFLSURFDWLQJ�
ILOHV�DVVRFLDWHG�ZLWK�WZR�LUULJDWLRQ�V\VWHPV��,QW�
(QGRG�-����������������

.LUFKKRII� $/�� )DULQLXN� /)�� 0HOOR� ,�� $SLFDO�
H[WUXVLRQ�RI�GHEULV�LQ�IODW�RYDO�URRW�FDQDOV�DIWHU�
XVLQJ� GLIIHUHQW� LQVWUXPHQWDWLRQ� V\VWHPV�� -�
(QGRG�����������������

$ERX�5DVV�0��3LFFLQLQR�09��7KH�HIIHFWLYHQHVV�
RI�IRXU�FOLQLFDO�LUULJDWLRQ�PHWKRGV�RQ�WKH�UHPRY-
DO�RI�URRW�FDQDO�GHEULV��2UDO�6XUJ�2UDO�0HG�2UDO�
3DWKRO����������������

.HVNLQ� &�� 6DUL\LOPD]� (�� $SLFDOO\� H[WUXGHG�
GHEULV� DQG� LUULJDQWV� GXULQJ� URRW� FDQDO� ILOOLQJ�
PDWHULDO� UHPRYDO� XVLQJ� 5HFLSURF� %OXH��:DYH-
2QH�*ROG��5�(QGR�DQG�3UR7DSHU�1H[W�V\VWHPV��-�
'HQW� 5HV� 'HQW� &OLQ� 'HQW� 3URVSHFWV��
��������������

.DUDWDV�(��(UVR\�,��*XQGX]�+$��8\JXQ�$'��.RO�
(�� &DNLFL� )�� ,QIOXHQFH� RI� ,QVWUXPHQWV� XVHG� LQ�
URRW� FDQDO� SUHSDUDWLRQ� RQ� DPRXQW� RI� DSLFDOO\�
H[WUXGHG�GHEULV��$UWLI�2UJDQV����������������

6LQKD�6��6LQJK�.��6LQJK�$��3UL\D�6��.XPDU�$��
.DZOH� 6�� 4XDQWLWDWLYH� (YDOXDWLRQ� RI� DSLFDOO\�
H[WUXGHG� GHEULV� LQ� URRW� FDQDOV� SUHSDUHG� E\�
VLQJOH�ILOH� UHFLSURFDWLQJ� DQG� VLQJOH� ILOH� URWDU\�
LQVWUXPHQWDWLRQ�V\VWHPV��D�FRPSDUDWLYH�in vitro 
VWXG\�� -� 3KDUP� %LRDOOLHG� 6FL��
��������6�����6����

%RQDFFRUVR� $�� &DQWDWRUH� *�� &RQGRUHOOL� **��
6FKDIHU� (�� 7ULSL� 75�� 6KDSLQJ� DELOLW\� RI� IRXU�
QLFNHO�WLWDQLXP� URWDU\� LQVWUXPHQWV� LQ� VLPXODWHG�
6�VKDSHG�FDQDOV��-�(QGRG����������������

%XUNOHLQ� 6�� %HQWHQ� 6�� 6FKDIHU� (�� 4XDQWLWDWLYH�
HYDOXDWLRQ� RI� DSLFDOO\� H[WUXGHG� GHEULV� ZLWK�
GLIIHUHQW�VLQJOH�ILOH�V\VWHPV��5HFLSURF��)����DQG�
2QH6KDSH� YHUVXV� 0WZR�� ,QW� (QGRG� -��
��������������

.DUDWDV� (��$UVODQ� +�� .LULFL� '2��$OVDQFDN�0��
&DSDU� ,'�� 4XDQWLWDWLYH� HYDOXDWLRQ� RI� DSLFDOO\�
H[WUXGHG� GHEULV� ZLWK� 7ZLVWHG� )LOH� $GDSWLYH�
LQVWUXPHQWV�LQ�VWUDLJKW�URRW�FDQDOV��UHFLSURFDWLRQ�
ZLWK� GLIIHUHQW� DQJOHV�� DGDSWLYH� PRWLRQ� DQG�
FRQWLQXRXV�URWDWLRQ��,QW�(QGRG�-����������������

7RSFXRJOX�+6��=DQ�5��$NSHN�)��7RSFXRJOX�*��
8OXVDQ�2��$NWL�$�� '�]J�Q� 6���$÷ÕUQDVOÕJLO�0��
$SLFDOO\� H[WUXGHG� GHEULV� GXULQJ� URRW� FDQDO�
SUHSDUDWLRQ�XVLQJ�9RUWH[�%OXH��.�;)��3UR7DSHU�
1H[W� DQG� 5HFLSURF� LQVWUXPHQWV�� ,QW� (QGRG� -��
���������������
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%XUNOHLQ�6��6FKDIHU�(��$SLFDOO\�H[WUXGHG�GHEULV�
ZLWK�UHFLSURFDWLQJ�VLQJOH�ILOH�DQG�IXOO�VHTXHQFH�
URWDU\� LQVWUXPHQWDWLRQ� V\VWHPV�� -� (QGRG��
��������������

'H�'HXV�*��1HYHV�$��6LOYD�(-��0HQGRQFD�7$��
/RXUHQFR�&��&DOL[WR�&��HW�DO��$SLFDOO\�H[WUXGHG�
GHQWLQ� GHEULV� E\� UHFLSURFDWLQJ� VLQJOH�ILOH� DQG�
PXOWL�ILOH� URWDU\� V\VWHP�� &OLQ� 2UDO� ,QYHVWLJ��
���������������

�/X�<��&KHQ�0��4LDR�)��:X�/��&RPSDULVRQ�RI�
DSLFDO� DQG� FRURQDO� H[WUXVLRQV�XVLQJ� UHFLSURFDW-
LQJ� DQG� URWDU\� LQVWUXPHQWDWLRQ� V\VWHPV�� %0&�
2UDO�+HDOWK�������������

8VWXQ�<��&DQDNFL�%&��'LQFHU�$1��(U�2��'X]JXQ�
6��(YDOXDWLRQ�RI�DSLFDOO\�H[WUXGHG�GHEULV�DVVRFL-
DWHG� ZLWK� VHYHUDO� 1L�7L� V\VWHPV�� ,QW� (QGRG� -��
��������������

.HOHV� $� 2(�� 8\VDO� 6�� 7XQFHO� %�� 8\DQLN� 2��
1DJDV� (�� &RPSDULVRQ� RI� DSLFDOO\� H[WUXGHG�
GHEULV�DVVRFLDWHG�ZLWK�GLIIHUHQW�QLFNHO�WLWDQLXP�
V\VWHPV��&XPKXU�'HQW�-�������������±��

*UDQGH� 10��$KPHG� +0�� &RKHQ� 6�� %XNLHW� )��
3ORWLQR�*��&XUUHQW� DVVHVVPHQW�RI� UHFLSURFDWLRQ�
LQ� HQGRGRQWLF� SUHSDUDWLRQ�� D� FRPSUHKHQVLYH�
UHYLHZ�SDUW� L�� KLVWRULF� SHUVSHFWLYHV� DQG� FXUUHQW�
DSSOLFDWLRQV��-�(QGRG������������������

.RFDN�6��.RFDN�00��6DJODP�%&��7XUNHU�6$��
6DJVHQ�%��(U�2��$SLFDO�H[WUXVLRQ�RI�GHEULV�XVLQJ�
VHOI�DGMXVWLQJ�ILOH��UHFLSURFDWLQJ�VLQJOH�ILOH��DQG�
�� URWDU\� LQVWUXPHQWDWLRQ� V\VWHPV�� -� (QGRG��
����������������
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GD�6LOYD�(��GH�0RXUD�6*��GH�/LPD�&2��%DUERVD�
$)$�� 0LVDHO� :)�� /DFHUGD� 0�� 6DVVRQH� /0��
6KDSLQJ�DELOLW\�DQG�DSLFDO�GHEULV�H[WUXVLRQ�DIWHU�
URRW�FDQDO�SUHSDUDWLRQ�ZLWK�URWDU\�RU�UHFLSURFDW-
LQJ�LQVWUXPHQWV��D�PLFUR�&7�VWXG\��5HVWRU�'HQW�
(QGRG����������H���

6LOYD� (-�� 6D� /�� %HOODGRQQD� )*�� 1HYHV� $$��
$FFRUVL�0HQGRQFD� 7�� 9LHLUD� 97�� 'HGHXV� *���
0RUHLUD�(-��5HFLSURFDWLQJ�YHUVXV�URWDU\�V\VWHPV�
IRU� URRW� ILOOLQJ� UHPRYDO�� DVVHVVPHQW� RI� WKH�
DSLFDOO\� H[WUXGHG� PDWHULDO�� -� (QGRG��
����������������

&DSDU� ,'��$UVODQ�+��$NFD\�0��(UWDV�+��$Q� LQ�
YLWUR�FRPSDULVRQ�RI�DSLFDOO\�H[WUXGHG�GHEULV�DQG�
LQVWUXPHQWDWLRQ�WLPHV�ZLWK�3UR7DSHU�8QLYHUVDO��
3UR7DSHU� 1H[W�� 7ZLVWHG� )LOH� $GDSWLYH�� DQG�
+\)OH[�LQVWUXPHQWV��-�(QGRG������������������

3DUN�6.��.LP�<-��6KRQ�:-��<RX�6<��0RRQ�<0��
.LP�+&���&OLQLFDO�HIILFLHQF\�DQG�UHXVDELOLW\�RI�
WKH� UHFLSURFDWLQJ� QLFNHO�WLWDQLXP� LQVWUXPHQWV�
DFFRUGLQJ�WR�WKH�URRW�FDQDO�DQDWRP\��6FDQQLQJ��
���������������
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