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ABSTRACT

Assisted reproductive technology (ART) is a promising technique in infertility ma-
QDJHPHQW�ZKLOH� WKH� LQÀXHQFH� RI� WKH�$57� WHFKQLTXH� RU� WKH� VXEIHUWLOLW\� LWVHOI� RQ�
pregnancy related outcomes following ART is still controversial. ART pregnancies 
DUH�PRUH� OLNHO\� WR�EH�DVVRFLDWHG�ZLWK�DGYHUVH�REVWHWULF�DQG�SHULQDWDO�RXWFRPHV�
compared to spontaneously conceived pregnancies, mainly dependent on the 
KLJKHU�UDWH�RI�PXOWLSOH�JHVWDWLRQV��+HQFH��VLQJOH�HPEU\R�WUDQVIHU��6(7��VWUDWHJ\�
DQG�FORVH�IROORZ�XS�GXULQJ�DQWHQDWDO�SHULRG�VKRXOG�EH�WKH�PDLQ�DWWHPSWV�LQ�RUGHU�
to reduce estimated perinatal risks in women undergoing ART.
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*HOLúPLú� �ONHOHUGH�� h<7(�$57� VRQXFX� GR÷DQ� EHEHNOHU� W�P�
GR÷XPODUÕQ�������µ�Q��ROXúWXUPDNWD�YH�EX�ROJXODUÕQ�\DNODúÕN�
��µVLQGH� oHúLWOL� NRPSOLNDV\RQODU� PH\GDQD� JHOPHNWHGLU� �����
h<7(�$57¶QLQ�REVWHWULN�DoÕGDQ�ELOLQHQ� �HQ�ROXPVX]�HWNLVL�oR-
÷XO� JHEHOLN� ROPDNOD� ELUOLNWH�� WHNLO�h<7(�$57�JHEHOLNOHULQLQ� GH�
VSRQWDQ�WHNLO�JHEHOLNOHUH�J|UH�ROXPVX]�SHULQDWDO�VRQXoODU�DoÕ-
VÕQGDQ�����NDW�GDKD�ID]OD�ULVNOL�ROGX÷X�ELOLQPHNWHGLU������/LWHUD-
W�UGH��h<7(�$57�JHEHOLNOHULQGH�37%��SUHWHUP�GR÷XP���937%�
�HUNHQ� SUHWHUP� GR÷XP��� /%:� �G�ú�N� GR÷XP�D÷ÕUOÕ÷Õ��� 9/%:�
�oRN�G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ���6*$��JHVWDV\RQ�\DúÕQD�J|UH�N�o�N�
LQIDQW���SHULQDWDO�PRUWDOLWH�YH��|O��GR÷XP�RUDQODUÕQGD�DUWÕú�ROGX-
÷XQD�GDLU�oDOÕúPDODU�PHYFXWWXU������2EVWHWULN�NRPSOLNDV\RQODU�
EDNÕPÕQGDQ�GH÷HUOHQGLULOGL÷LQGH�LVH�h<7(�$57�JHEHOLNOHULQGH�
JHEHOL÷LQ�KLSHUWDQVLI�ER]XNOXNODUÕ��SODVHQWD�SUHYLD��DEODWLR�SOD-
VHQWD�� �o�QF�� � WULPHVWU� NDQDPDODUÕ��*'0� �JHVWDV\RQHO� GL\D-
EHW��� VH]DU\HQ�RUDQÕ� YH�SUHWHUP�SUHPDW�UH�PHPEUDQ� U�SW�U��
�33520��ULVNLQLQ�DUWPÕú�ROGX÷X�J|U�OPHNWHGLU�����

h<7(�$57�VRQUDVÕ�oR÷XO�JHEHOLN�RUDQÕ�������DUDVÕQGD�GH÷Lú-
PHNOH�ELUOLNWH�HQ�VÕN��RODUDN�GLNRU\RQLN�LNL]�JHEHOLN�J|U�OPHNWH-
GLU������,9)�WHGDYLVLQGH�WHN�EODVWRVLVW�WUDQVIHUL�\DúWDQ�ED÷ÕPVÕ]�
RODUDN���¶GHQ�D]� oR÷XO� JHEHOLN� ULVNL� WDúÕPDNWDGÕU��%X� ULVN� LNL�
EODVWRVLVW�WUDQVIHUL�LOH�����¶D��NOLYDM�HYUHVLQGH�LNL�HPEU\R�WUDQV-
IHUL�LOH�LVH����¶H�oÕNPDNWDGÕU������/LWHUDW�UGH��,9)�VRQUDVÕ�oR÷XO�
JHEHOLNOHUGH� VSRQWDQ� oR÷XO� JHEHOLNOHUH� J|UH� SUHWHUP� GR÷XP��
G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ�YH�NRQMHQLWDO�DQRPDOLOHU�DoÕVÕQGDQ�EHQ-
]HU�\DGD�GDKD�ROXPVX]�VRQXoODU�J|U�OG�÷�QH�GDLU�oDOÕúPDODU�
PHYFXWWXU�������$\UÕFD�oR÷XO�JHEHOLNOHULQ�DUWÕúÕ�LOH�EHUDEHU��oR-
÷XO�JHEHOLNOH�ELUOLNWH�J|U�OHELOHQ�NRPRUELGLWHOHULQ�GH�VÕNOÕ÷Õ�DUW-
PDNWDGÕU��������

h<7(�$57¶GH� oR÷XO� JHEHOLNOHULQ� YH� EXQODUD� ED÷OÕ� NRPSOLNDV-
\RQODUÕQ� |QOHQPHVLQGH� WHN� HPEU\R� WUDQVIHUL� �6(7�� � HQ� HWNLQ�
\|QWHPGLU��hONHPL]GH�EX�DPDo�GR÷UXOWXVXQGD�KD]ÕUODQDQ� LOJL-
OL� h<7(�$57� \|QHWPHOL÷L�PDGGHVL� JHUH÷LQFH�� ��� \DúD� NDGDU�
ELULQFL�YH�LNLQFL�X\JXODPDODUGD�WHN�HPEU\R���o�QF��YH�VRQUDNL�
X\JXODPDODUGD� LNL� HPEU\R�� ��� \Dú� YH� �]HULQGH� W�P� X\JXOD-
PDODUGD�HQ�ID]OD� LNL�HPEU\R�WUDQVIHU�HGLOHELOPHNWHGLU�������%X�
\DVDO� G�]HQOHPH� VRQUDVÕ� X\JXODQDQ�6(7� \|QWHPL� LOH� JHEHOLN�
RUDQODUÕQÕQ� ROXPVX]� HWNLOHQPHGL÷L�� oR÷XO� JHEHOLN� LQVLGDQVÕQÕQ�
LVH�D]DOGÕ÷Õ�ELOGLULOPLúWLU�������ho�YH\D�GDKD�ID]OD�IHW�V�PHYFX-
GL\HWLQGH��SHULQDWDO��PRUWDOLWH�YH�PRUELGLWH�RUDQODUÕQÕ�D]DOWPDN�
DGÕQD��DLOH\H�W�P�IHW�VOHULQ�LúOHPH�ED÷OÕ�ND\ÕS�ULVNLQLQ���������
FLYDUÕQGD�ROGX÷X�ELOJLVL�YHULOHUHN�PXOWLIHWDO�JHEHOLN�UHG�NVL\RQX�
|QHULOPHOLGLU������

/LWHUDW�UGH� h<7(�$57� JHEHOLNOHULQGH� DERUWXV� SUHYDODQVÕQÕQ�
���������DUDVÕQGD�GH÷LúWL÷LQH�GDLU� oRN� VD\ÕGD� oDOÕúPD�PHY-

FXWWXU� ������5HWURVSHNWLI� ELU� oDOÕúPDGD�� DERUWXV� RUDQÕ� RYXODV-
\RQ� LQG�NVL\RQX� VRQUDVÕ�������� ,9)�VRQUDVÕ�������� VSRQWDQ�
JHEHOLN�VRQUDVÕ� LVH�������RODUDN�ELOGLULOPLúWLU�������%X�NRQXGD�
\DSÕODQ� DUDúWÕUPDODU� JHQHO� RODUDN�� h<7(�$57� JHEHOLNOHULQGH�
DERUWXV� RUDQODUÕQÕQ� VSRQWDQ� DERUWXV� RUDQODUÕQD� EHQ]HU� \DGD�
KD¿I�\�NVHN�ROGX÷XQD�LúDUHW�HWPHNWHGLU�

(NWRSLN�JHEHOLN���VSRQWDQ�JHEHOLNOHULQ�\DNODúÕN�RODUDN���¶LQGH�
J|U�OPHNWH� LNHQ� h<7(�$57� JHEHOLNOHULQGH� EX� RUDQ� \DNOD-
úÕN� ����� DUDVÕQGD� GH÷LúPHNWHGLU� ������ *HQHO� SRSXODV\RQGD�
������������������RUDQÕQGD�J|U�OHQ�KHWHURWRSLN�JHEHOLN�SUHYD-
ODQVÕ�h<7(�$57�JHEHOLNOHULQGH���¶H�oÕNPDNWDGÕU�������h<7(�
$57�VRQUDVÕ� DEGRPLQDO� KDVVDVL\HW� úLND\HWL� YH� SR]LWLI� JHEHOLN�
WHVWL�VRQXFX�LOH�EDúYXUDQ�KDVWDODUGD��2+66��WRUVL\RQ�YH�HNWR-
SLN�JHEHOLN�DoÕVÕQGDQ�D\ÕUÕFÕ� WDQÕ�\DSÕOPDOÕGÕU��<DSÕODQ�ELU�PH-
WDDQDOL]GH��EODVWRVLVW�WUDQVIHUL�VRQUDVÕ�HNWRSLN�JHEHOLN�ULVNLQLQ��
NOLYDM� HYUHVLQGHNL� HPEU\R� WUDQVIHULQH� J|UH� DQODPOÕ� GHUHFHGH�
G�ú�N�ROGX÷X�WHVSLW�HGLOPLúWLU�������$\UÕFD�OLWHUDW�UGH�GRQGXUXO-
PXú�o|]�OP�ú� EODVWRVLVW� WUDQVIHUL� \DSÕODQ� VLNOXVODUGD� HNWRSLN�
JHEHOLN�ULVNLQLQ�IUHVK�VLNOXVODUD�J|UH�GDKD�G�ú�N�ROGX÷XQX�YH�
EX�GXUXPXQ�IUHVK�VLNOXVODUGD�NXOODQÕODQ�KRUPRQDO�VWLP�ODV\RQ-
GDQ�ND\QDNODQDELOHFH÷LQL�LOHUL�V�UHQ�oDOÕúPDODU�PHYFXWWXU������

$UWDQ�\DúOD�ELUOLNWH��RYDULDQ�UH]HUY��RRVLW�NDOLWHVL��NOLQLN�JHEHOLN�
YH�FDQOÕ�GR÷XP�RUDQODUÕQGD�D]DOPD��J|]OHQPHNWHGLU�������2YD-
ULDQ�\DúODQPDQÕQ�JHQHO�RODUDN����GHNDG�RUWDODUÕQGD�EDúODQJÕo�
J|VWHUGL÷L� ELOLQVH� GH� ,9)� EDúDUÕVÕ� LoLQ� FXW� RII� \Dú� VÕQÕUÕ� QHWOLN�
ND]DQPDPÕúWÕU��<ÕOPD]� YH� DUN�� oDOÕúPDVÕQGD�� ��� \Dú� YH� �VW��
,9)� JHEHOLNOHULQGH� NOLQLN� JHEHOLN� RUDQODUÕQGD� DQODPOÕ� D]DOPD�
J|]OHUNHQ��SUHWHUP�GR÷XP�YH�G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ�RUDQÕQGD�
DQODPOÕ�DUWÕú�ROGX÷XQX�WHVSLW�HWPLú�YH��7�UNL\H�JLEL�JHOLúPHNWH�
RODQ��ONHOHUGH�EDKVL�JHoHQ�FXW�RII�GH÷HULQLQ����\HULQH����\Dú�
RODUDN� EHOLUOHQPHVLQLQ� PDOL\HW�HWNLQOLN� DoÕVÕQGDQ� GDKD� HIHNWLI�
RODFD÷ÕQÕ�|QH�V�UP�úW�U�������$\UÕFD�OLWHUDW�UGH�LOHUOH\HQ�\DúOD�
ELUOLNWH��SODVHQWD�SUHYLD��SODVHQWD�DNUHDWD��DEODWLR�SODVHQWD�JLEL�
SODVHQWDO� SDWRORMLOHULQ� YH� |O�� GR÷XP� ULVNLQLQ� � DUWWÕ÷ÕQÕ� ELOGLUHQ�
oDOÕúPDODU��PHYFXWWXU������

,&6,�WHNLO�JHEHOLNOHUL�VWDQGDUW�,9)�WHNLO�JHEHOLNOHUL�LOH�NDUúÕODúWÕ-
UÕOGÕ÷ÕQGD��37%��937%��/%:��9/%:�YH�SHULQDWDO�PRUWDOLWH�DoÕ-
VÕQGDQ�EHQ]HU�\D�GD�,&6,�OHKLQH�VRQXoODU�HOGH�HGLOPLúWLU�������
.RQYDQVL\RQHO�,9)¶H�J|UH�GDKD�ROXPOX�SHULQDWDO�VRQXoODU�J|]-
OHQPHVLQLQ�QHGHQLQLQ�� ,&6,¶QLQ�JHQHOOLNOH�úLGGHWOL�HUNHN� LQIHUWL-
OLWHVL� HQGLNDV\RQX\OD� X\JXODQPDVÕ� YH� GROD\ÕVÕ\OD� EX� WHGDYL\L�
J|UHQ�NDGÕQODUÕQ�oR÷XQXQ�UHSURG�NWLI�DoÕGDQ�VD÷OÕNOÕ�ROPDVÕQD�
ED÷OÕ�ROGX÷X�G�ú�Q�OPHNWHGLU��

)(7��IUHH]H�HPEU\R�WUDQVIHU��VLNOXVODUÕ�LOH�LOJLOL��REVWHWULN�YH�SHUL-
QDWDO�VRQXoODU�DoÕVÕQGDQ�IUHVK�WUDQVIHU�LOH�EHQ]HUOLN�J|VWHUGL÷LQL�
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VDYXQDQ�oDOÕúPDODU�ROGX÷X�JLEL������IUHVK�VLNOXVODUD�J|UH�ED]Õ�
�VW�QO�NOHUL� ROGX÷XQD� GDLU� J|U�úOHU� GH� PHYFXWWXU� ������ .RQ-
YDQVL\RQHO� ,9)�,&6,� LOH� IUHH]H�DOO�VWUDWHMLOHULQLQ�NDUúÕODúWÕUÕOGÕ÷Õ�
ELU�&RFKUDQH�PHWDDQDOL]LQGH��N�P�ODWLI�FDQOÕ�GR÷XP�YH�oR÷XO�
JHEHOLN�RUDQÕ�DoÕVÕQGDQ�IDUNOÕOÕN�ROPDGÕ÷Õ��IUHH]H�DOO�X\JXODQDQ�
ROJXODUGD�GDKD�D]�RUDQGD�DERUWXV�J|U�OG�÷��ELOGLULOPLúWLU�������
%DúND�ELU�PHWDDQDOL]GH�� WHNLO� GRQGXUXOPXú�o|]�OP�ú�HPEU\R�
WUDQVIHULQLQ� IUHVK� WUDQVIHUH� J|UH� DQWHSDUWXP� NDQDPD�� 37%��
6*$��/%:��YH�SHULQDWDO�PRUWDOLWH�DoÕVÕQGDQ�GDKD�G�ú�N�U|ODWLI�
ULVN� WDúÕGÕ÷Õ� EHOLUWLOPLúWLU� ������ =KDR� YH� DUNDGDúODUÕ� WDUDIÕQGDQ�
\DSÕODQ�oDOÕúPDGD��)(7�YH�IUHVK�WUDQVIHU�DUDVÕQGD�|O��GR÷XP�
YH�SHULQDWDO�PRUWDOLWH�DoÕVÕQGDQ� LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�
IDUNOÕOÕN�VDSWDQPDPÕúWÕU��$\QÕ�oDOÕúPDGD�)(7�VRQUDVÕ�WHNLO�JH-
EHOL÷LQ��IUHVK�VLNOXVD�J|UH�37%�YH�/%:�DoÕVÕQGDQ�GDKD�G�ú�N�
ULVN�WDúÕPDVÕQD�NDUúÕQ�VH]DU\HQ�RUDQÕQÕQ���GDKD�\�NVHN�ROGX÷X�
ELOGLULOPLúWLU� ������ 'L÷HU� � ELU�PHWDQDOL]GH�� )(7� VLNOXVODUÕ� IUHVK�
VLNOXVODUD�J|UH�SODVHQWD�SUHYLD��DEODWLR�SODVHQWD��/%:��9/%:��
6*$��937%�YH�SHULQDWDO�PRUWDOLWH�DoÕVÕQGDQ�U|ODWLI�RODUDN�GDKD�
G�ú�N�ULVN�LoHULUNHQ�JHEHOL÷LQ�LQG�NOHGL÷L�KLSHUWDQVL\RQ��JHVWDV-
\RQ�\DúÕQD�J|UH�E�\�N��/*$��LQIDQW�YH�SRVWSDUWXP�NDQDPD�ED-
NÕPÕQGDQ�GDKD�\�NVHN�ULVNOL�EXOXQPXúWXU��$QFDN�JUXSODU�DUDVÕQ-
GD�*'0��33520�YH�37%�DoÕVÕQGDQ�IDUNOÕOÕN�L]OHQPHPLúWLU�������
%XQD�HN�RODUDN�J�QFHO�ELU�oDOÕúPDGD��SURJUDPOÕ�)(7�VLNOXVODUÕ-
QÕQ�QDWXUHO�)(7�VLNOXVODUÕQD�J|UH�JHEHOL÷H�ED÷OÕ�KLSHUWDQVL\RQ��
SRVWSDUWXP�KHPRUDML��PDNUR]RPL�YH�SRVWWHUP�GR÷XP�LOH�GDKD�
\�NVHN�RUDQGD�LOLúNLOL�ROGX÷X�LOHUL�V�U�OP�úW�U�������

)(7�VLNOXVODUÕQGDNL�QLVSHWHQ�ROXPOX�SHULQDWDO�VRQXoODUÕQ��IUHVK�
VLNOXVD�J|UH�GDKD�¿]\RORMLN�GXUXPGD�RODQ�HQGRPHWUL\DO�PLNUR-
çevrenin reseptivite, implantasyon, plasentasyon ve fetal ge-
OLúLP� �]HULQGHNL� SR]LWLI� HWNLVLQGHQ� ND\QDNODQGÕ÷Õ� G�ú�Q�OPHN-
WHGLU� ������ )UHVK� VLNOXVWDNL� RYDULDQ� VWLPXODV\RQD� ED÷OÕ� RODUDN�
RUWD\D�oÕNDQ�VXSUD¿]\RORMLN�KRUPRQ�G�]H\OHULQLQ�HQGRPHWUL\DO�
UHVHSWLYLWH�YH�HPEU\R�JHOLúLPL�DUDVÕQGD�DVHQNURQL]DV\RQD�\RO�
DoPDVÕ�EX�J|U�ú��GHVWHNOHU�QLWHOLNWHGLU��)(7�VLNOXVODUÕQGD��GRQ-
GXUPD� YH� o|]PH� LúOHPOHUL� V�UHFLQGH� N|W�� NDOLWH� HPEU\RODUÕQ�
NHQGLOL÷LQGHQ�HOLPLQH�ROPDVÕ��JHUL\H�NDODQ�L\L�NDOLWH�HPEU\RODUÕQ�
GDKD�L\L�NOLQLN�VRQXoODUD�\RO�DoPDVÕ�GD�RODVÕ�PHNDQL]PDODUGDQ�
ELULGLU� ������'L÷HU� WDUDIWDQ�� �)(7�VLNOXVODUÕQGDNL�ROXPVX]�SHUL-
QDWDO� VRQXoODUÕQ� NUL\RSUH]HUYDV\RQ� PHWRGODUÕQGDQ� ND\QDNOD-
QDELOHFH÷L�G�ú�Q�OPHNWHGLU��0ROHN�OHU�G�]H\GH� LQFHOHPHOHULQ�
\DSÕOGÕ÷Õ� oDOÕúPDODUGD�� GRQGXUXOPXú� o|]�OP�ú� HPEU\RODUÕQ��
IUHVK�HPEU\RODUD�J|UH�GDKD�oRN�VSLQGOH�DQRPDOLOHUL�LoHUGLNOHUL�
�����YH�ED[�JHQH�HNVSUHV\RQXQGD�IDUNOÕOÕNODU�J|VWHUGLNOHUL������
WHVSLW�HGLOPLúWLU��

%ODVWRVLVW� � YH� NOLYDM� HYUH� HPEU\R� WUDQVIHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ�

ELU� oDOÕúPDGD�� EODVWRVLVW� WUDQVIHULQGH� FDQOÕ� GR÷XP� RUDQÕ� �G�-
ú�N�G�]H\�NDQÕW��YH�NOLQLN�JHEHOLN�RUDQÕ��RUWD�G�]H\�NDQÕW��GDKD�
\�NVHN�RODUDN�WHVSLW�HGLOPLúWLU��.�P�ODWLI�JHEHOLN��oR÷XO�JHEHOLN�
YH�DERUWXV�RUDQÕ�DoÕVÕQGDQ�LVH�IDUNOÕOÕN�J|]OHQPHPLúWLU��G�ú�N�
G�]H\�NDQÕW��������0RQR]LJRW�LNL]�JHEHOLNOHU�DoÕVÕQGDQ��EODVWR-
VLVW� WUDQVIHUL� NOLYDM� HYUH� HPEU\R� WUDQVIHULQH� J|UH� DQODPOÕ� ULVN�
DUWÕúÕ�LOH�LOLúNLOL�EXOXQPXúWXU�������3HULQDWDO�VRQXoODU�GH÷HUOHQGL-
ULOGL÷LQGH��EODVWRVLVW�WUDQVIHULQLQ�37%�YH�937%�DoÕVÕQGDQ�GDKD�
\�NVHN�U|ODWLI�ULVN�LoHUGL÷L��6*$�DoÕVÕQGDQ�LVH�GDKD�G�ú�N�ULVNOL�
ROGX÷X� EHOLUWLOPLúWLU� ������ %DúND� ELU� oDOÕúPDGD� LVH�� EODVWRVLVW�
WUDQVIHUL� VRQUDVÕ�37%��937%�YH�/*$� ULVNLQGH�DUWÕú� L]OHQLUNHQ��
NOLYDM�HYUH�HPEU\R�WUDQVIHULQGH�6*$�ULVN�DUWÕúÕ�ROGX÷X�LOHUL�V�-
U�OP�úW�U�������%ODVWRVLVWLQ�GDKD�L\L�NDOLWHGH�ROPDVÕQD�UD÷PHQ�
NOLYDM� HYUH� HPEU\R\D� J|UH� 37%� ULVNLQLQ� DUWPÕú� ROPDVÕ�� N�OW�U�
PHGLXPX� |]HOOLNOHULQLQ� \DGD� HPEU\RQXQ� PHGLXPGD� EHNOHPH�
süresinin trofoektoderm hücrelerinde genetik ve epigenetik de-
÷LúLNOLNOHU�ROXúWXUDUDN�LPSODQWDV\RQ�YH�SODVHQWDV\RQ�GHIHNWLQH�
\RO�DoPD�SRWDQVL\HOL�LOH�DoÕNODQDELOLU�>�@�

h<7(�$57¶GH�WHGDYL�SURWRNROOHUL�LQFHOHQGL÷LQGH��JHQHO�,9)�SR-
SXODV\RQXQGD��DQWDJRQLVW�SURWRNRO��ORQJ�DJRQLVWH�J|UH�DQODPOÕ�
RODUDN�GDKD�G�ú�N�GHYDP�HGHQ�JHEHOLN�RUDQÕ� LOH� LOLúNLOL�EXOXQ-
PXúWXU�� $QFDN� VXEJUXS� DQDOL]L� \DSÕOGÕ÷ÕQGD�� 3.26� YH� SRRU�
UHVSRQGHUODUGD� GHYDP� HGHQ� JHEHOLN� RUDQÕ� DoÕVÕQGDQ� IDUNOÕOÕN�
J|U�OPHPLúWLU� ������7RIWDJHU�YH�DUNDGDúODUÕ� WDUDIÕQGDQ�\DSÕODQ�
UDQGRPL]H� NRQWUROO�� ELU� oDOÕúPDGD�� DJRQLVW� SURWRNROGH� GDKD�
ID]OD�RRVLW�WRSODQPDVÕQD�UD÷PHQ�N�P�ODWLI�FDQOÕ�GR÷XP�RUDQOD-
UÕQÕQ�EHQ]HU�ROGX÷X�ELOGLULOPLúWLU�������,9)¶WH�SHULQDWDO�VRQXoODUÕQ�
GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH��DJRQLVW�YH�DQWDJRQLVW�
SURWRNROOHU�DUDVÕQGD�37%��/%:��9/%:��6*$�YH�/*$�DoÕVÕQGDQ�
EHQ]HU�VRQXoODU�HOGH�HGLOPLúWLU�������

h<7(�$57� X]XQ� G|QHP� VRQXoODUÕ� GH÷HUOHQGLULOGL÷LQGH�� ,9)�
,&6,�JHEHOLNOHULQGH�VSRQWDQ�JHEHOLNOHUH�J|UH�|]HOOLNOH�NDUGLDN�
VHSWDO�GHIHNW��|VRIDJXV�DWUH]LVL��DQRUHNWDO�DWUH]L�YH�JHQLWDO�RU-
JDQ� PDOIRUPDV\RQODUÕ� ROPDN� �]HUH� NRQMHQLWDO� DQR¤PDOLOHUGH�
DUWÕú�ELOGLULOPLúWLU� ������%HQ]HU�úHNLOGH� �h<7(�$57¶GH�NRQMHQL-
WDO�DQRPDOL� ULVNLQGH�DUWÕúÕQ�J|]OHQGL÷L�ELU�oDOÕúPDGD��VRQXoODU�
DQQH�\DúÕ��SDULWH��VLJDUD�JLEL�SDUHQWDO�IDNW|UOHUH�J|UH�G�]HOWL÷LQ-
GH�,&6,�JHEHOLNOHULQGH�ULVN�GHYDP�HGHUNHQ�,9)�JHEHOLNOHULQGH�
LOLúNLQLQ� RUWDGDQ� NDONWÕ÷Õ� J|]OHQPLúWLU� ������ <LQH� ,&6,� JHEHOLN-
OHULQGH�� NDOÕWVDO� ROPD\DQ� NURPR]RPDO� DQRPDOLOHU� EDNÕPÕQGDQ�
DQODPOÕ� ULVN� DUWÕúÕ� WHVSLW� HGLOPLúWLU� ������$\UÕFD� OLWHUDW�UGH� VH-
UHEUDO� SDOVL�� PHQWDO� UHWDUGDV\RQ�� GLNNDW� HNVLNOL÷L� KLSHUDNWLYLWH�
VHQGURPX��YH�RWL]P�JLEL�Q|URJHOLúLPVHO�ER]XNOXNODU�LOH�h<7(�
$57�JHEHOLNOHULQLQ�G�ú�N�RUDQGD�LOLúNLOL�ROGX÷XQD�GDLU�oDOÕúPD-
ODU�PHYFXWWXU�������$QFDN�EX�oDOÕúPDODU�GHWD\OÕ�LQFHOHQGL÷LQGH��
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ROJXODUGD�GDKD�D]�RUDQGD�DERUWXV�J|U�OG�÷��ELOGLULOPLúWLU�������
%DúND�ELU�PHWDDQDOL]GH�� WHNLO� GRQGXUXOPXú�o|]�OP�ú�HPEU\R�
WUDQVIHULQLQ� IUHVK� WUDQVIHUH� J|UH� DQWHSDUWXP� NDQDPD�� 37%��
6*$��/%:��YH�SHULQDWDO�PRUWDOLWH�DoÕVÕQGDQ�GDKD�G�ú�N�U|ODWLI�
ULVN� WDúÕGÕ÷Õ� EHOLUWLOPLúWLU� ������ =KDR� YH� DUNDGDúODUÕ� WDUDIÕQGDQ�
\DSÕODQ�oDOÕúPDGD��)(7�YH�IUHVK�WUDQVIHU�DUDVÕQGD�|O��GR÷XP�
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ULVN�WDúÕPDVÕQD�NDUúÕQ�VH]DU\HQ�RUDQÕQÕQ���GDKD�\�NVHN�ROGX÷X�
ELOGLULOPLúWLU� ������ 'L÷HU� � ELU�PHWDQDOL]GH�� )(7� VLNOXVODUÕ� IUHVK�
VLNOXVODUD�J|UH�SODVHQWD�SUHYLD��DEODWLR�SODVHQWD��/%:��9/%:��
6*$��937%�YH�SHULQDWDO�PRUWDOLWH�DoÕVÕQGDQ�U|ODWLI�RODUDN�GDKD�
G�ú�N�ULVN�LoHULUNHQ�JHEHOL÷LQ�LQG�NOHGL÷L�KLSHUWDQVL\RQ��JHVWDV-
\RQ�\DúÕQD�J|UH�E�\�N��/*$��LQIDQW�YH�SRVWSDUWXP�NDQDPD�ED-
NÕPÕQGDQ�GDKD�\�NVHN�ULVNOL�EXOXQPXúWXU��$QFDN�JUXSODU�DUDVÕQ-
GD�*'0��33520�YH�37%�DoÕVÕQGDQ�IDUNOÕOÕN�L]OHQPHPLúWLU�������
%XQD�HN�RODUDN�J�QFHO�ELU�oDOÕúPDGD��SURJUDPOÕ�)(7�VLNOXVODUÕ-
QÕQ�QDWXUHO�)(7�VLNOXVODUÕQD�J|UH�JHEHOL÷H�ED÷OÕ�KLSHUWDQVL\RQ��
SRVWSDUWXP�KHPRUDML��PDNUR]RPL�YH�SRVWWHUP�GR÷XP�LOH�GDKD�
\�NVHN�RUDQGD�LOLúNLOL�ROGX÷X�LOHUL�V�U�OP�úW�U�������

)(7�VLNOXVODUÕQGDNL�QLVSHWHQ�ROXPOX�SHULQDWDO�VRQXoODUÕQ��IUHVK�
VLNOXVD�J|UH�GDKD�¿]\RORMLN�GXUXPGD�RODQ�HQGRPHWUL\DO�PLNUR-
çevrenin reseptivite, implantasyon, plasentasyon ve fetal ge-
OLúLP� �]HULQGHNL� SR]LWLI� HWNLVLQGHQ� ND\QDNODQGÕ÷Õ� G�ú�Q�OPHN-
WHGLU� ������ )UHVK� VLNOXVWDNL� RYDULDQ� VWLPXODV\RQD� ED÷OÕ� RODUDN�
RUWD\D�oÕNDQ�VXSUD¿]\RORMLN�KRUPRQ�G�]H\OHULQLQ�HQGRPHWUL\DO�
UHVHSWLYLWH�YH�HPEU\R�JHOLúLPL�DUDVÕQGD�DVHQNURQL]DV\RQD�\RO�
DoPDVÕ�EX�J|U�ú��GHVWHNOHU�QLWHOLNWHGLU��)(7�VLNOXVODUÕQGD��GRQ-
GXUPD� YH� o|]PH� LúOHPOHUL� V�UHFLQGH� N|W�� NDOLWH� HPEU\RODUÕQ�
NHQGLOL÷LQGHQ�HOLPLQH�ROPDVÕ��JHUL\H�NDODQ�L\L�NDOLWH�HPEU\RODUÕQ�
GDKD�L\L�NOLQLN�VRQXoODUD�\RO�DoPDVÕ�GD�RODVÕ�PHNDQL]PDODUGDQ�
ELULGLU� ������'L÷HU� WDUDIWDQ�� �)(7�VLNOXVODUÕQGDNL�ROXPVX]�SHUL-
QDWDO� VRQXoODUÕQ� NUL\RSUH]HUYDV\RQ� PHWRGODUÕQGDQ� ND\QDNOD-
QDELOHFH÷L�G�ú�Q�OPHNWHGLU��0ROHN�OHU�G�]H\GH� LQFHOHPHOHULQ�
\DSÕOGÕ÷Õ� oDOÕúPDODUGD�� GRQGXUXOPXú� o|]�OP�ú� HPEU\RODUÕQ��
IUHVK�HPEU\RODUD�J|UH�GDKD�oRN�VSLQGOH�DQRPDOLOHUL�LoHUGLNOHUL�
�����YH�ED[�JHQH�HNVSUHV\RQXQGD�IDUNOÕOÕNODU�J|VWHUGLNOHUL������
WHVSLW�HGLOPLúWLU��

%ODVWRVLVW� � YH� NOLYDM� HYUH� HPEU\R� WUDQVIHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ�

ELU� oDOÕúPDGD�� EODVWRVLVW� WUDQVIHULQGH� FDQOÕ� GR÷XP� RUDQÕ� �G�-
ú�N�G�]H\�NDQÕW��YH�NOLQLN�JHEHOLN�RUDQÕ��RUWD�G�]H\�NDQÕW��GDKD�
\�NVHN�RODUDN�WHVSLW�HGLOPLúWLU��.�P�ODWLI�JHEHOLN��oR÷XO�JHEHOLN�
YH�DERUWXV�RUDQÕ�DoÕVÕQGDQ�LVH�IDUNOÕOÕN�J|]OHQPHPLúWLU��G�ú�N�
G�]H\�NDQÕW��������0RQR]LJRW�LNL]�JHEHOLNOHU�DoÕVÕQGDQ��EODVWR-
VLVW� WUDQVIHUL� NOLYDM� HYUH� HPEU\R� WUDQVIHULQH� J|UH� DQODPOÕ� ULVN�
DUWÕúÕ�LOH�LOLúNLOL�EXOXQPXúWXU�������3HULQDWDO�VRQXoODU�GH÷HUOHQGL-
ULOGL÷LQGH��EODVWRVLVW�WUDQVIHULQLQ�37%�YH�937%�DoÕVÕQGDQ�GDKD�
\�NVHN�U|ODWLI�ULVN�LoHUGL÷L��6*$�DoÕVÕQGDQ�LVH�GDKD�G�ú�N�ULVNOL�
ROGX÷X� EHOLUWLOPLúWLU� ������ %DúND� ELU� oDOÕúPDGD� LVH�� EODVWRVLVW�
WUDQVIHUL� VRQUDVÕ�37%��937%�YH�/*$� ULVNLQGH�DUWÕú� L]OHQLUNHQ��
NOLYDM�HYUH�HPEU\R�WUDQVIHULQGH�6*$�ULVN�DUWÕúÕ�ROGX÷X�LOHUL�V�-
U�OP�úW�U�������%ODVWRVLVWLQ�GDKD�L\L�NDOLWHGH�ROPDVÕQD�UD÷PHQ�
NOLYDM� HYUH� HPEU\R\D� J|UH� 37%� ULVNLQLQ� DUWPÕú� ROPDVÕ�� N�OW�U�
PHGLXPX� |]HOOLNOHULQLQ� \DGD� HPEU\RQXQ� PHGLXPGD� EHNOHPH�
süresinin trofoektoderm hücrelerinde genetik ve epigenetik de-
÷LúLNOLNOHU�ROXúWXUDUDN�LPSODQWDV\RQ�YH�SODVHQWDV\RQ�GHIHNWLQH�
\RO�DoPD�SRWDQVL\HOL�LOH�DoÕNODQDELOLU�>�@�

h<7(�$57¶GH�WHGDYL�SURWRNROOHUL�LQFHOHQGL÷LQGH��JHQHO�,9)�SR-
SXODV\RQXQGD��DQWDJRQLVW�SURWRNRO��ORQJ�DJRQLVWH�J|UH�DQODPOÕ�
RODUDN�GDKD�G�ú�N�GHYDP�HGHQ�JHEHOLN�RUDQÕ� LOH� LOLúNLOL�EXOXQ-
PXúWXU�� $QFDN� VXEJUXS� DQDOL]L� \DSÕOGÕ÷ÕQGD�� 3.26� YH� SRRU�
UHVSRQGHUODUGD� GHYDP� HGHQ� JHEHOLN� RUDQÕ� DoÕVÕQGDQ� IDUNOÕOÕN�
J|U�OPHPLúWLU� ������7RIWDJHU�YH�DUNDGDúODUÕ� WDUDIÕQGDQ�\DSÕODQ�
UDQGRPL]H� NRQWUROO�� ELU� oDOÕúPDGD�� DJRQLVW� SURWRNROGH� GDKD�
ID]OD�RRVLW�WRSODQPDVÕQD�UD÷PHQ�N�P�ODWLI�FDQOÕ�GR÷XP�RUDQOD-
UÕQÕQ�EHQ]HU�ROGX÷X�ELOGLULOPLúWLU�������,9)¶WH�SHULQDWDO�VRQXoODUÕQ�
GH÷HUOHQGLULOGL÷L�EDúND�ELU�oDOÕúPDGD�LVH��DJRQLVW�YH�DQWDJRQLVW�
SURWRNROOHU�DUDVÕQGD�37%��/%:��9/%:��6*$�YH�/*$�DoÕVÕQGDQ�
EHQ]HU�VRQXoODU�HOGH�HGLOPLúWLU�������

h<7(�$57� X]XQ� G|QHP� VRQXoODUÕ� GH÷HUOHQGLULOGL÷LQGH�� ,9)�
,&6,�JHEHOLNOHULQGH�VSRQWDQ�JHEHOLNOHUH�J|UH�|]HOOLNOH�NDUGLDN�
VHSWDO�GHIHNW��|VRIDJXV�DWUH]LVL��DQRUHNWDO�DWUH]L�YH�JHQLWDO�RU-
JDQ� PDOIRUPDV\RQODUÕ� ROPDN� �]HUH� NRQMHQLWDO� DQR¤PDOLOHUGH�
DUWÕú�ELOGLULOPLúWLU� ������%HQ]HU�úHNLOGH� �h<7(�$57¶GH�NRQMHQL-
WDO�DQRPDOL� ULVNLQGH�DUWÕúÕQ�J|]OHQGL÷L�ELU�oDOÕúPDGD��VRQXoODU�
DQQH�\DúÕ��SDULWH��VLJDUD�JLEL�SDUHQWDO�IDNW|UOHUH�J|UH�G�]HOWL÷LQ-
GH�,&6,�JHEHOLNOHULQGH�ULVN�GHYDP�HGHUNHQ�,9)�JHEHOLNOHULQGH�
LOLúNLQLQ� RUWDGDQ� NDONWÕ÷Õ� J|]OHQPLúWLU� ������ <LQH� ,&6,� JHEHOLN-
OHULQGH�� NDOÕWVDO� ROPD\DQ� NURPR]RPDO� DQRPDOLOHU� EDNÕPÕQGDQ�
DQODPOÕ� ULVN� DUWÕúÕ� WHVSLW� HGLOPLúWLU� ������$\UÕFD� OLWHUDW�UGH� VH-
UHEUDO� SDOVL�� PHQWDO� UHWDUGDV\RQ�� GLNNDW� HNVLNOL÷L� KLSHUDNWLYLWH�
VHQGURPX��YH�RWL]P�JLEL�Q|URJHOLúLPVHO�ER]XNOXNODU�LOH�h<7(�
$57�JHEHOLNOHULQLQ�G�ú�N�RUDQGD�LOLúNLOL�ROGX÷XQD�GDLU�oDOÕúPD-
ODU�PHYFXWWXU�������$QFDN�EX�oDOÕúPDODU�GHWD\OÕ�LQFHOHQGL÷LQGH��
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KAYNAKLAR

<,/0$=�1�<,/0$=�1�

EX�LOLúNLQLQ�ED]Õ�VXEJUXSODUGD�J|]OHQGL÷L�\DGD��VRQXoODU�oR÷XO�
JHEHOLNOHUH� J|UH� G�]HOWL÷LQGH� LOLúNLQLQ� RUWDGDQ� NDONWÕ÷Õ� GLNNDWL�
oHNPHNWHGLU��h<7(�$57�VRQUDVÕ�GR÷DQ�oRFXNODUÕQ�NDUGL\RYDV-
N�OHU�IRQNVL\RQODUÕQÕQ�GH÷HUOHQGLULOGL÷L�oDOÕúPDODUGD�LVH��\�NVHN�
NDQ�EDVÕQFÕ��\D�GD�DUWPÕú�DoOÕN�JOXNR]X�JLEL�PHWDEROLN�ER]XN-
OXNODUGD�ULVN�DUWÕúÕ�ROGX÷XQD�GDLU�VÕQÕUOÕ�G�]H\GH�NDQÕW�HOGH�HGLO-
PLúWLU�������5HSURG�NWLI�VRQXoODU�HOH�DOÕQGÕ÷ÕQGD��úLGGHWOL�HUNHN�
LQIHUWLOLWHVL� QHGHQL\OH� ,&6,� X\JXODQDQ� oLIWOHULQ� HUNHN� oRFXNOD-
UÕQGD�VSHUP�SDUDPHWUHOHULQGH� �DQODPOÕ�D]DOPD� L]OHQLUNHQ�� NÕ]�
oRFXNODUÕQGD�)6+��/+��$0+��G�]H\OHUL�YH�DQWUDO� IROLN�O�VD\ÕVÕ�
DoÕVÕQGDQ� ROXPVX]� ELU� HWNLOHQPH� WHVSLW� HGLOPHPLúWLU� ����� �����
<LQH�OLWHUDW�UGH��h<7(��$57�VRQUDVÕ�GR÷DQ�oRFXNODUGD�RYHUDOO�
PDOLJQLWH�ULVNLQGH�DUWÕú�ROPDGÕ÷ÕQD�GDLU�JHQLú�NRKRUW�oDOÕúPDODUÕ�
EXOXQPDNWDGÕU������

6RQXo�RODUDN��WHGDYL�JHEHOLNOHULQGH�SHULQDWDO�ROXPVX]�VRQXoOD-
UÕQ�GDKD�oRN�oR÷XO�JHEHOLNOHU�YH�oR÷XO�JHEHOL÷H�ED÷OÕ�NRPRUEL-
GLWHOHU��]HULQGH�\R÷XQODúWÕ÷Õ�J|]�|Q�QGH�EXOXQGXUXOGX÷XQGD��
|QFHOLNOH� � oR÷XO� JHEHOL÷L� |QOHPH� DPDoOÕ� WHGELUOHULQ� DOÕQPDVÕ�
SHULQDWDO�VRQXoODUGD�QLVSHWHQ�ELU�L\LOLN�KDOL�ROXúWXUDFDNWÕU��dR÷XO�
JHEHOLN� GXUXPXQGD� LVH�� IHWDO� UHG�NVL\RQ�SHULQDWDO�PRUELGLWH\L�
|QOH\LFL� GL÷HU� ELU� \DNODúÕP� RODUDN� GH÷HUOHQGLULOPHOLGLU�� %XQXQ�
\DQÕVÕUD�h<7(�$57�JHEHOLNOHUL��IHWXV�VD\ÕVÕQGDQ�ED÷ÕPVÕ]�ROD-
UDN� DQWHSDUWXP� NDQDPD�� DUWPÕú� VH]DU\DQ� RUDQÕ�� JHVWDV\RQHO�
KLSHUWDQVL\RQ��HUNHQ�PHPEUDQ�U�SW�U���G�ú�N�GR÷XP�D÷ÕUOÕ÷Õ��
SUHWHUP�GR÷XP�YH�SHULQDWDO�PRUWDOLWH�DoÕVÕQGDQ�ULVN�DOWÕQGD�RO-
GX÷XQGDQ�µ\�NVHN�ULVNOL�JHEHOLN¶�RODUDN�NDEXO�HGLOPHOL�YH�\DNÕQ�
DQWHQDWDO�WDNLEH�DOÕQPDOÕGÕU�

��� %HUQWVHQ� 6�� 6RGHUVWURP�$QWWLOD� 9��:HQQHUKROP� 8%��
/DLYXRUL�+��/RIW�$��2OGHUHLG�1%��HW� DO��7KH�KHDOWK�RI� FKLOGUHQ�
FRQFHLYHG�E\�$57��µWKH�FKLFNHQ�RU�WKH�HJJ"¶��+XP�5HSURG�8S-
GDWH��������������������

��� *MHUULV�$&��7DERU�$��/RIW�$��&KULVWLDQVHQ�0��3LQERUJ�$��
)LUVW�WULPHVWHU�SUHQDWDO�VFUHHQLQJ�DPRQJ�ZRPHQ�SUHJQDQW�DIWHU�
,9)�,&6,��+XP�5HSURG�8SGDWH�������������������

��� 0DOFKDX�66��/RIW�$��+HQQLQJVHQ�$.��1\ERH�$QGHUVHQ�
$��3LQERUJ�$��3HULQDWDO�RXWFRPHV�LQ�������VLQJOHWRQV�ERUQ�DIWHU�
LQWUDXWHULQH�LQVHPLQDWLRQ�LQ�'HQPDUN�������WR�������WKH�LQÀX-
HQFH� RI� RYDULDQ� VWLPXODWLRQ�� )HUWLO� 6WHULO�� �������������������
H��

��� .OHPHWWL� 5�� *LVVOHU� 0�� +HPPLQNL� (�� &RPSDULVRQ� RI�
SHULQDWDO�KHDOWK�RI�FKLOGUHQ�ERUQ�IURP�,9)�LQ�)LQODQG�LQ�WKH�HDUO\�
DQG�ODWH�����V��+XP�5HSURG��������������������

��� 3DQGH\� 6�� 6KHWW\� $�� +DPLOWRQ� 0�� %KDWWDFKDU\D� 6��
0DKHVKZDUL�$��2EVWHWULF�DQG�SHULQDWDO�RXWFRPHV� LQ�VLQJOHWRQ�
SUHJQDQFLHV�UHVXOWLQJ�IURP�,9)�,&6,��D�V\VWHPDWLF�UHYLHZ�DQG�
PHWD�DQDO\VLV��+XP�5HSURG�8SGDWH���������������������

��� 4LQ�-%��6KHQJ�;4��:X�'��*DR�6<��<RX�<3��<DQJ�7%��
HW�DO��:RUOGZLGH�SUHYDOHQFH�RI�DGYHUVH�SUHJQDQF\�RXWFRPHV�
DPRQJ�VLQJOHWRQ�SUHJQDQFLHV�DIWHU� LQ�YLWUR�IHUWLOL]DWLRQ�LQWUDF\-
WRSODVPLF�VSHUP�LQMHFWLRQ��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\-
VLV��$UFK�*\QHFRO�2EVWHW����������������������

��� 2SGDKO�6��+HQQLQJVHQ�$$��7LLWLQHQ�$��%HUJK�&��3LQ-
ERUJ�$��5RPXQGVWDG�35��HW�DO��5LVN�RI�K\SHUWHQVLYH�GLVRUGHUV�
LQ� SUHJQDQFLHV� IROORZLQJ� DVVLVWHG� UHSURGXFWLYH� WHFKQRORJ\��
D� FRKRUW� VWXG\� IURP� WKH� &R1$57D6� JURXS�� +XP� 5HSURG��
�������������������

��� )DXVHU�%&��'HYURH\�3��0DFNORQ�16��0XOWLSOH�ELUWK�UH-
VXOWLQJ�IURP�RYDULDQ�VWLPXODWLRQ�IRU�VXEIHUWLOLW\�WUHDWPHQW��/DQ-
FHW�������������������������

��� )HUWLOLVDWLRQ� +��$XWKRULW\� (�� ,PSURYLQJ� RXWFRPHV� IRU�
IHUWLOLW\�SDWLHQWV��0XOWLSOH�ELUWKV��$�VWDWLVWLFDO�UHSRUW�������

���� -R\�-��0F&OXUH�1��&RRNH�,(��$�FRPSDULVRQ�RI�VSRQWD-
QHRXVO\�FRQFHLYHG�WZLQV�DQG�WZLQV�FRQFHLYHG�E\�DUWL¿FLDO�UHSUR-
GXFWLYH�WHFKQRORJLHV��-�2EVWHW�*\QDHFRO�������������������

���� /XNH�%��*RSDO�'��&DEUDO�+��6WHUQ�-(��'LRS�+��$GYHUVH�
SUHJQDQF\��ELUWK��DQG�LQIDQW�RXWFRPHV�LQ�WZLQV��HIIHFWV�RI�PDWHU-
QDO�IHUWLOLW\�VWDWXV�DQG�LQIDQW�JHQGHU�FRPELQDWLRQV��WKH�0DVVDF-
KXVHWWV�2XWFRPHV�6WXG\�RI�$VVLVWHG�5HSURGXFWLYH�7HFKQRORJ\��
$P�-�2EVWHW�*\QHFRO������������������H���H���

���� *D]HWH�5��hUHPH\H�\DUGÕPFÕ�WHGDYL�X\JXODPDODUÕ�YH�
�UHPH\H�\DUGÕPFÕ�WHGDYL�PHUNH]OHUL�KDNNÕQGD�\|QHWPHOLN��5HV-
PL�*D]HWH���������������������

���� <LOPD]�1��(QJLQ�8VWXQ�<��,QDO�+��*RUNHP�8��%DUGDNFL�
<��*XOHUPDQ�&��7KH�LPSDFW�RI�VLQJOH�HPEU\R�WUDQVIHU�SROLF\�RQ�
SUHJQDQF\�RXWFRPHV�DIWHU�OHJLVODWLYH�FKDQJH��*\QHFRO�(QGRF-
ULQRO�������������������

���� 6WRQH� -�� )HUUDUD� /�� .DPUDWK� -�� *HWUDMGPDQ� -�� %HU-
NRZLW]�5��0RVKLHU�(��HW� DO��&RQWHPSRUDU\�RXWFRPHV�ZLWK� WKH�
ODWHVW������FDVHV�RI�PXOWLIHWDO�SUHJQDQF\�UHGXFWLRQ��035���$P�
-�2EVWHW�*\QHFRO������������������H����

���� 7DODXOLNDU� 96�� $UXONXPDUDQ� 6�� 5HSURGXFWLYH� RXW-
FRPHV� DIWHU� DVVLVWHG� FRQFHSWLRQ�� 2EVWHW� *\QHFRO� 6XUY��
������������������

���� 3H]HVKNL� .�� )HOGPDQ� -�� 6WHLQ�'(�� /REHO� 60��*UD]L�
59��%OHHGLQJ�DQG�VSRQWDQHRXV�DERUWLRQ�DIWHU�WKHUDS\�IRU�LQIHU-
WLOLW\��)HUWLO�6WHULO�������������������
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���� .HQQHG\�5��5LVNV�DQG�FRPSOLFDWLRQV�RI�DVVLVWHG�FRQ-
FHSWLRQ��%ULWLVK�)HUWLOLW\�6RFLHW\�)DFWVKHHW�/HHGV�������

���� /XGZLJ�0��.DLVL�0��%DXHU�2��'LHGULFK�.��+HWHURWRSLF�
SUHJQDQF\�LQ�D�VSRQWDQHRXV�F\FOH��GR�QRW�IRUJHW�DERXW�LW��(XU�-�
2EVWHW�*\QHFRO�5HSURG�%LRO������������������

���� =KDQJ� %�� &XL� /�� 7DQJ� 5�� 'LQJ� /�� <DQ� /�� &KHQ� =-��
5HGXFHG� (FWRSLF� 3UHJQDQF\� 5DWH� RQ� 'D\� �� (PEU\R� 7UDQV-
IHU� &RPSDUHG� ZLWK� 'D\� ��� $� 0HWD�$QDO\VLV�� 3/R6� 2QH��
�����������H��������

���� /RQGUD� /�� 0RUHDX� &�� 6WURELQR� '�� *DUFLD� -�� =DFXU�
+��=KDR�<��(FWRSLF� SUHJQDQF\�DIWHU� LQ� YLWUR� IHUWLOL]DWLRQ�� GLIIH-
UHQFHV�EHWZHHQ� IUHVK�DQG� IUR]HQ�WKDZHG�F\FOHV��)HUWLO�6WHULO��
������������������

���� .OHLQ� -�� 6DXHU� 09�� $VVHVVLQJ� IHUWLOLW\� LQ� ZR-
PHQ� RI� DGYDQFHG� UHSURGXFWLYH� DJH�� $P� -� 2EVWHW� *\QHFRO��
�������������������

���� <LOPD]�1��.DUD�0��&RVNXQ�%��.DED�0��(UNLOLQF�6��<H-
QLFHVX�2��HW�DO��3HULQDWDO�RXWFRPHV�DQG�FRVW�HIIHFWLYLW\�RI� WKH�
DVVLVWHG� UHSURGXFWLRQ�SUHJQDQFLHV�ZLWK�DGYDQFHG�DJH��$� UHW-
URVSHFWLYH�DQDO\VLV��-�2EVWHW�*\QDHFRO�������������������

���� +XQJ�7+��+VLHK�&&��+VX�--��&KLX�7+��/R�/0��+VLHK�
77��5LVN�IDFWRUV�IRU�SODFHQWD�SUHYLD�LQ�DQ�$VLDQ�SRSXODWLRQ��,QW�-�
*\QDHFRO�2EVWHW�������������������

���� 3LQERUJ� $�� :HQQHUKROP� 8%�� 5RPXQGVWDG� /%�� /RIW�
$��$LWWRPDNL�.��6RGHUVWURP�$QWWLOD�9��HW�DO��:K\�GR�VLQJOHWRQV�
conceived after assisted reproduction technology have adverse 
SHULQDWDO�RXWFRPH"�6\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��+XP�
5HSURG�8SGDWH��������������������

���� $ÀDWRRQLDQ�$��0DQVRRUL�0RJKDGGDP�)��0DVKD\HNK\�
0��0RKDPDGLDQ�)��&RPSDULVRQ�RI� HDUO\�SUHJQDQF\�DQG�QHR-
QDWDO�RXWFRPHV�DIWHU�IUR]HQ�DQG�IUHVK�HPEU\R�WUDQVIHU�LQ�$57�
F\FOHV��-�$VVLVW�5HSURG�*HQHW����������������������

���� %HOYD�)��+HQULHW�6��9DQ�GHQ�$EEHHO�(��&DPXV�0��'HY-
URH\�3��9DQ�GHU�(OVW�-��HW�DO��1HRQDWDO�RXWFRPH�RI�����FKLOGUHQ�
ERUQ�DIWHU�WUDQVIHU�RI�FU\RSUHVHUYHG�HPEU\RV�REWDLQHG�E\�,&6,�
DQG�,9)�DQG�FRPSDULVRQ�ZLWK�RXWFRPH�GDWD�RI�IUHVK�,&6,�DQG�
,9)�F\FOHV��+XP�5HSURG����������������������

���� :RQJ�.0��YDQ�:HO\�0��0RO�)��5HSSLQJ�6��0DVWHQEUR-
HN�6��)UHVK�YHUVXV�IUR]HQ�HPEU\R�WUDQVIHUV�LQ�DVVLVWHG�UHSUR-
GXFWLRQ��&RFKUDQH�'DWDEDVH�6\VW�5HY���������&'�������
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