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ÖZET 
Üremik   kaşıntı   hemodiyaliz   tedavisi   alan   hastalarda   sık   görülen   komplikasyonlardan   biridir.  

Günümüzde   üremik   kaşıntının   nedeni   kesin   olarak   anlaşılamamakla   beraber   kaşıntının   oluşumunda   suçlanan  
faktörler   arasında   cilt   kuruluğu,   periferik   nöropati,   kalsiyum,   fosfor,   magnezyum   gibi   iki   değerlikli   iyonlar,  
paratroid hormonu, histamin, derideki mast hücrelerinin  proliferasyonu,  A  vitamini,  üremik  toksinler,  diyalizle  
ilgili  alerjik  reaksiyonlar  ve  hassasiyetler  ve  bağışıklık  sistemi  sayılabilir.   

Üremik  kaşıntı  yönetiminde  hemşirelere  önemli  sorumluluklar  düşmektedir.  Hemşireler  üremik  kaşıntı  
gibi kronik   kaşıntılara   zamanında   ve   etkin   girişim   uygulamadığında;;   hastanın   fiziksel,   sosyal   ve   ruhsal  
işlevlerinin  etkilenmesine  bağlı  olarak  yaşam  kalitesi  azalacak,  deri  bütünlüğünde  bozulma  ve  enfeksiyon  riski  
ortaya  çıkacaktır.   

Bu derlemede, hemodiyaliz tedavisi   alan   hastalarda   üremik   kaşıntı   ve   hemşirelik   bakımına   ilişkin  
bilgiler verilmektedir. 

Anahtar Kelimeler: Hemodiyaliz; hemşirelik  bakım;;  üremik  kaşıntı 
 
ABSTRACT 
Uremic Pruritus and Nursing Care 
Uremic pruritus is a common complication of hemodialysis. A number of different mechanisms have 

been proposed to explain the origin of uremic pruritus, but none are completely convincing. Xerosis (dry skin), 
peripheral neuropathy, divalent ions such as calcium, phosphate and magnesium, parathyroid hormone, 
histamine, opioids, skin mast cells, vitamin A, uremic toxins, allergic reactions and sensitization related dialysis, 
and immune system derangement  have been reported to date.  

The management of uremic pruritus for nurses have important responsibilities. Nurses not implement 
timely and effective intervention in chronic itching for uremic pruritus, the patient's physical, social and mental 
functions of its effects on quality of life will be reduced, disruption in skin integrity and infection risk will arise.  

This review gives information the uremic itching in hemodialysis patients and nursing care. 
Keywords: Hemodialysis; nursing care; uremic pruritus  
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.URQLN� E|EUHN� \HWPH]OL÷L� �.%<��

JORPHU�OHU� ILOWUDV\RQ� KÕ]ÕQGD� D]DOPD� VRQXFX�
E|EUH÷LQ� VÕYÕ�HOHNWUROLW� GHQJHVLQL� D\DUODPD��
PHWDEROLN� YH� HQGRNULQ� IRQNVL\RQODUÕQGD� NURQLN�
YH� LOHUOH\LFL� ER]XOPD� KDOL� RODUDN� WDQÕPODQÕU��
*ORPHUXOHU� ILOWUDV\RQ� KÕ]Õ� GDNLNDGD� ����� PO�
LQLQFH� VRQ� G|QHP� E|EUHN� \HWPH]OL÷LQGHQ�
�6'%<�� EDKVHGLOLU� YH� KDVWDODUD� GL\DOL]�� E|EUHN�
WUDQVSODQWDV\RQX� JLEL� UHQDO� UHSODVPDQ�
WHGDYLOHULQL� X\JXODPD� ]RUXQOXOX÷X� RUWD\D� oÕNDU�
�7DQUÕYHUGL��.DUDGD÷�YH�+DWLSR÷OX��������

7�UNL\H¶GH� UHQDO� UHSODVPDQ� WHGDYLVL�

JHUHNWLUHQ� 6'%<� KDVWD� VD\ÕVÕ� PLO\RQ� Q�IXV�
EDúÕQD� ���� ROPDNOD� EHUDEHU� �ONHPL]GH� WRSODP�
���� GL\DOL]� PHUNH]LQH� ND\ÕWOÕ� RODQ�� ������
KHPRGL\DOL]� YH� ����� SHULWRQ� GL\DOL]L� KDVWDVÕ�
EXOXQPDNWDGÕU��%XQD�NDUúÕQ��ONHPL]GH�WRSODP����
PHUNH]H� ND\ÕWOÕ� RODQ� ����� UHQDO� WUDQVSODQWDV\RQ�
\DSÕOPÕú� KDVWD� EXOXQPDNWDGÕU� �6�OH\PDQODU��
$OWÕSDUPDN�YH�6H\DKL��������

5HQDO� WUDQVSODQWDV\RQ� LoLQ� GRQ|U�
ND\QD÷ÕQÕQ� \HWHUVL]OL÷L� QHGHQL\OH� EXJ�Q�
KHPRGL\DOL]�� 6'%<� RODQ� KDVWDODU� LoLQ� KDOHQ�
KD\DW� NXUWDUÕFÕ� ELU� WHGDYL� ROPD\D� GHYDP�

 


$WDW�UN�hQLYHUVLWHVL�6D÷OÕN�%LOLPOHUL�)DN�OWHVL��<UG��'Ro��'U���øo�+DVWDOÕNODUÕ�+HPúLUHOL÷L�$'��
H�SRVWD��P�FXUFDQL#KRWPDLO�FRP��


$WDW�UN�hQLYHUVLWHVL�6D÷OÕN�%LOLPOHUL�)DN�OWHVL��3URI��'U���øo�+DVWDOÕNODUÕ�+HPúLUHOL÷L�$'���
�
�



$QDGROX�+HPúLUHOLN�YH�6D÷OÕN�%LOLPOHUL�'HUJLVL�������������

58 
 

HWPHNWHGLU�� *HOLúHQ� WHNQRORML\H� UD÷PHQ�
KHPRGL\DOL]�� J|]� DUGÕ� HGLOHPH\HFHN� VÕNOÕNWD�
NRPSOLNDV\RQODUÕ� RODQ� ELU� WHGDYL� \|QWHPLGLU��
+HPRGL\DOL]GH� VÕN� J|U�OHQ� NRPSOLNDV\RQODU��
KLSRWDQVL\RQ�� NDV� NUDPSODUÕ�� EXODQWÕ� NXVPD��
EDúD÷UÕVÕ�� J|÷�V� D÷UÕVÕ�� VÕUW� D÷UÕVÕ�� NDúÕQWÕ��
WLWUHPH�� �UHPLN� NHPLN� KDVWDOÕ÷Õ�� KHSDWLW�
HQIHNVL\RQODUÕ�YH�DWHúWLU��%XQODUÕQ�KDULFLQGH�GDKD�
QDGLU�VDSWDQDQ��DQFDN�\DúDPÕ�WHKGLW�HGLFL�GL\DOL]�
GHQJHVL]OLN� VHQGURPX��GL\DOL]HU� UHDNVL\RQODUÕ�YH�
DULWPLOHU� JLEL� NRPSOLNDV\RQODU� GD�
J|U�OHELOPHNWHGLU� �$NGHPLU� YH� %LURO� ������
$UVODQ�YH�.DUDGDNRYDQ��������

6'%<¶GHNL� NDúÕQWÕ�� �UHPLN� NDúÕQWÕ�
RODUDN�WDQÕPODQÕU��/LWHUDW�UGH�NDúÕQWÕQÕQ�HQ�ID]OD�
KHPRGL\DOL]� VÕUDVÕQGD� YH� KHPHQ� DUGÕQGDQ�
J|U�OG�÷�� ELOGLULOPHNWHGLU�� .DúÕQWÕ� ED]Õ�
KDVWDODUGD� oRN� ID]OD� UDKDWVÕ]� HGLFL�� \D\JÕQ� YH�
WHGDYL\H�GLUHQoOL�LNHQ�ED]Õ�KDVWDODUGD�ORNDOL]H�YH�
KDILIWLU� �$úÕFÕR÷OX�� .DKYHFL�� .Ro� YH� g]HQHU�
������ 1DULWD�� ,JXFKL� DQG� 2PRUL� ������� .DúÕQWÕ�
�UHPLN� NRPSOLNDV\RQODU� DUDVÕQGD� GR÷UXGDQ�
PRUWDOLWH� \DUDWPDPDNWDGÕU� DQFDN� KDVWDODUÕQ�
\DúDP� NDOLWHVLQL� G�ú�UPHNWH�� X\NXVX]OX÷D� \RO�
DoPDNWD�� GHUL� E�W�QO�÷�QGH� ER]XOPD� YH�
HQIHNVL\RQ� ULVNLQH� VHEHS� ROPDNWDGÕU� �0HOR��
(OLDV��&DVWUR��5RPHR�DQG�$EDQVXU�������3LVRQL��
:LNVWU|P�� (OGHU�� $NL]DZD�� $VDQR�� .HHQ� HW� DO��
������� <RQJ�� .ZRN�� :RQJ�� 6XHQ�� &KHQ� YH�
7VH¶QLQ������������KDVWD�LOH�\DSWÕNODUÕ�oDOÕúPDGD�
�UHPLN� VHPSWRPODU� DUDVÕQGD� \HU� DODQ� NDúÕQWÕQÕQ�
KDOVL]OLN� YH� X\NXVX]OX÷D� \RO� DoDUDN� KDVWDODUÕQ�
\DúDP�NDOLWHVLQL�G�ú�UG�÷��VDSWDQPÕúWÕU��

hUHPLN� NDúÕQWÕQÕQ� WHGDYL� YH� EDNÕPÕQGD�
KHPúLUHOHULQ� |QHPOL� VRUXPOXOXNODUÕ�
EXOXQPDNWDGÕU�� +HPúLUHOHU� NDúÕQWÕ� LoLQ�
]DPDQÕQGD� YH� HWNLQ� ELU� WHGDYL� YH� EDNÕP�
X\JXODPDGÕ÷ÕQGD�� KDVWDQÕQ� IL]LNVHO�� VRV\DO� YH�
SVLNRORMLN�LúOHYOHUL�ROXPVX]�\|QGH�HWNLOHQHFHN�YH�
EXQD� ED÷OÕ� RODUDN� \DúDP� NDOLWHVL� G�úHFHNWLU�
�'XUPD]� ������� .DúÕQWÕ� SHN� oRN� KHPRGL\DOL]�
KDVWDVÕQGD�GHULGH� OH]\RQ��NDQDPD�YH�HQIHNVL\RQ�
JLEL�IL]\RORMLN�GH÷LúLNOLNOHU�ROXúWXUXUNHQ��J�QG�]�
YH� JHFH� V�UHNOL� NDúÕQPD�� KDVWDODUGD� IL]LNVHO�
UXKVDO� \RUJXQOX÷D�� X\NX� ER]XNOXNODUÕQD�� |INH�
DQNVL\HWH�GHSUHV\RQD�� EHQOLN� VD\JÕVÕQGD� YH� |]�
EDNÕP� J�F�QGH� D]DOPD\D� QHGHQ� RODELOPHNWHGLU�
�+VX��&KHQ��+ZX��&KDQF�DQG�/LX�������7HVVDUL��
'DOOH� 9HGRYH�� /RVFKLDYR�� 7HVVLWRUH�� 5XJLX��
/XSR� DQG� *LURORPRQL� ������� +DVWDQÕQ� FLOW�
E�W�QO�÷�Q��NRUXPDN� YH� NDúÕQWÕ\Õ� |QOHPHN� LoLQ�
L\L� ELU� KHPúLUHOLN� EDNÕPÕ� JHUHNPHNWHGLU�
�$OED\UDN�� (UNDO�� $QoHO� YH� $OED\UDN� ������
.DoDU��������

 

hUHPLN�.DúÕQWÕ�
� � 'HULGH� L]OHQHQ�KDVWDOÕNODU�YH�EXOJXODU� Lo�
RUJDQ� KDVWDOÕNODUÕQD� WDQÕ� NRQPDVÕQGD� |QHPOL�
LSXoODUÕ� ROXúWXUDELOPHNWHGLU��%X�GXUXP�|]HOOLNOH�
E|EUHN�KDVWDOÕNODUÕ�LoLQ�JHoHUOLGLU��%XUQV��������

%|EUHN�IRQNVL\RQODUÕQGD�ER]XOPD�ELUoRN�
RUJDQ� YH� VLVWHPGH� GH÷LúLN� VRUXQODUD� \RO� DoDU��
'HUL�YH�HNOHUL�LOH�PXNR]DGDNL�EHOLUWLOHU�JHQHOOLNOH�
LOHUL�G|QHPOHUGH�RUWD\D�oÕNDU��(Q�VÕN�NDUúÕODúÕODQ�
GHUL� GH÷LúLNOLNOHUL� NVHUR]LV�� WÕUQDN� GH÷LúLNOLNOHUL��
VHERUHLN� NHUDWR]�� SLJPHQWDV\RQ� GH÷LúLNOLNOHUL��
�UHPLN�NDúÕQWÕ�YH�WLQHD�SHGLVGLU��*�GHU��.DUDFD��
.XODo�� <�NVHO� YH� *�GHU� ������ .X\SHUV� �������
%XQODUÕQ� LoLQGH� HQ� |QHPOLVL� NDúÕQWÕGÕU�� .DúÕQWÕ��
³GHUL\L� RYDODPD�� oL]PH� YH\D� NDúÕQPD� LVWH÷LQL�
\DUDWDQ� VXEMHNWLI� KLV´� RODUDN� WDQÕPODQPDNWDGÕU�
�$UÕFDQ� ������� 3DXOL�0DJQXV�� 0LNXV�� $OVFKHU��
.LUVFKQHU��1DJHO��*XJHOHU�YH�DUNDGDúODUÕ� �������
���¶VLQGH� �UHPLN� NDúÕQWÕ� J|U�OG�÷�Q��
VDSWDPÕúWÕU�� 7�UNL\H¶GH� \DSÕODQ� DUDúWÕUPDODU�
LQFHOHQGL÷LQGH��0LVWLN��8WDV�� )HUDKEDV��7RNJR]��
8QVDO��6DKDQ�YH� DUNDGDúODUÕ� �������KHPRGL\DOL]�
KDVWDODUÕQÕQ������¶VLQGH��*�GHU��.DUDFD��.XODo��
<�NVHO� YH� *�GHU� ������� ���¶XQGD� �UHPLN�
NDúÕQWÕ�J|U�OG�÷�Q��VDSWDPÕúWÕU���

.DúÕQWÕQÕQ� ROGXNoD� NDUPDúÕN� RODQ�
Q|URORMLN�PHNDQL]PDVÕ� LOH� LOJLOL�SHN�oRN�KLSRWH]�
|QH� V�U�OP�ú� ROVD� GD� EX� KLSRWH]OHU� GHQH\VHO�
RODUDN� LVSDW� HGLOHPHPLúWLU� �6WHLQKRII��
%LHQHQVWRFN�� 6FKPHO]�� 0DXUHU�� :HL� DQG� %tUy�
�������.DúÕQWÕ�KLVVL�QRVLVHSW|U�GHQHQ��PL\HOLQVL]�
YH� \DYDú� LOHWL� KÕ]ÕQD� VDKLS� RODQ�� VDGHFH� GHUL��
PXNR]D� YH� NRUQHDGD� EXOXQDQ�&� Q|URQODUÕQ� |]HO�
ELU� DOW� N�PHVL� WDUDIÕQGDQ� EH\QH� WDúÕQÕU� �$UÕFDQ�
������� *�Q�P�]GH� �UHPLN� NDúÕQWÕQÕQ�
HWL\RSDWRJHQH]L� NHVLQ� RODUDN� DQODúÕODPDPDNOD�
EHUDEHU�NDúÕQWÕQÕQ�ROXúXPXQGD�VXoODQDQ�IDNW|UOHU�
DUDVÕQGD�� �UHPL�� FLOW� NXUXOX÷X�� VHUXP�$� YLWDPLQ�
VHYL\HVLQGH� DUWÕú�� VHNRQGHU� KLSHUSDUDWLURLGL]P��
NDOVL\XP�� IRVIRU��PDJQH]\XP� JLEL� LNL� GH÷HUOLNOL�
L\RQODU�� LODoODU�� GHULGHNL� PDVW� K�FUHOHULQLQ�
SUROLIHUDV\RQX�� SOD]PD� KLVWDPLQ� VHYL\HVLQGH�
DUWÕú�� GDPDUVDO� WRQ�V� DQRPDOLOHUL� YH� +'�
HVQDVÕQGD�NXOODQÕODQ�DUDo�JHUHoOHU�YH�VRO�V\RQODU�
VD\ÕOPDNWDGÕU�� $\UÕFD� DúÕUÕ� VÕFDN�VR÷XN�� \�QO��
JL\VLOHU��VDEXQODU��GH]HQIHNWDQODU��KD\YDQ�W�\OHUL��
WR]ODU�� oLoHN� SROHQOHUL�� EDKDUDWODU�� DONROO��
LoHFHNOHU�� DNXW� YH\D� NURQLN� VWUHV�� DQNVL\HWH��
GHSUHV\RQ� JLEL� GX\JXVDO� ER]XNOXNODU� LOH� FLOWWHNL�
NXUXOXN�� WHUOHPH� JLEL� IDNW|UOHU� NDúÕQWÕQÕQ�
úLGGHWLQL� DUWWÕUDELOPHNWHGLU� �0LVWLN�� 8WDV��
)HUDKEDV�� 7RNJR]�� 8QVDO�� 6DKDQ� YH� DUN�� ������
3DWHO��)UHHGPDQ�DQG�<RVLSRYLWFK���������
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hUHPLN�.DúÕQWÕGD�7HGDYL�
hUHPLN�NDúÕQWÕ�HWL\RORMLVL�LoLQ�oRN�VD\ÕGD�

QHGHQ� |QH� V�U�OP�ú� YH� EX� GXUXP� KDVWDOÕ÷ÕQ�
WHGDYL� VHoHQHNOHULQL� DUWWÕUPÕúWÕU�� hUHPLN�
NDúÕQWÕGD� J�Q�P�]H� NDGDU� X\JXODQDQ� WHGDYLOHU��
GL\HW�� DNWLI� N|P�U�� NROHVWLUDPLQ�� VRG\XP�
KHSDULQ�� OLGRNDLQ�� DQWLKLVWDPLQOHU�� QLNHUJROLQ��
NHWRWLIHQ�� QDORNVDQ�� Q|URWURSLQ�� PDJQH]\XPVX]�
GL\DOL]�� KHPRGL\DOL]�KHPRSHUI�]\RQ��
SDUDWLURLGHNWRPL��WRSLNDO�QHPOHQGLULFLOHU�� WRSLNDO�
NDSVDLVLQ��HULWURSRLHWLQ��DNXSXQNWXU��IRWRWHUDSL�YH�
DURPDWHUDSLGLU� �$úÕFÕR÷OX�� .DKYHFL�� .Ro� YH�
g]HQHU� ������ &�UFDQL� DQG� 7DQ� ������ .ÕOÕo� YH�
7DúFÕ� ������ 0LVWLN�� 8WDV�� )HUDKEDV�� 7RNJR]��
8QVDO��6DKDQ�YH�DUN���������

���*HQHO�gQOHPOHU�YH�'L\HW�
(WL\RORMLVL� QH� ROXUVD� ROVXQ� NDúÕQWÕ\Õ�

X\DUGÕ÷Õ� YH\D� DUWWÕUGÕ÷Õ� ELOLQHQ� IDNW|UOHUGHQ�
NDoÕQPD� HQ� |QHPOL� WHGDYL� \DNODúÕPODUÕQGDQ�
ELULGLU�� %XQODU� LoLQGH� DúÕUÕ� VÕFDN� YH� VR÷XNWDQ��
GHUL\L�NXUXWDQ�LúOHPOHU�YH�GXUXPODUGDQ��\�Q�JLEL�
WDKULú�HGLFL�JL\VLOHUGHQ�NDoÕQPD�YH�VWUHVL�HQ�D]D�
LQGLUPH�EDúWD�JHOLU��dRN�G�ú�N�PLNWDUGD�SURWHLQ�
LoHUHQ� GL\HWOHU� �UHPLN� NDúÕQWÕGD� \DUDU�
VD÷OD\DELOLU�� 'HPLU� HNVLNOL÷L� RODQODUGD� GHPLU�
GHVWH÷L� \DSÕOPDVÕ� NDúÕQWÕ\Õ� D]DOWDELOLU� �3DWHO��
)UHHGPDQ�DQG�<RVLSRYLWFK��������

���+HPRGL\DOL]�+HPRSHUI�]\RQ��
/LWHUDW�UGH� KHPRGL\DOL]� VÕNOÕ÷ÕQÕ�

DUWWÕUPDQÕQ� ED]Õ� KDVWDODUGD� �UHPLN� NDúÕQWÕ\Õ�
DUWWÕUGÕ÷Õ�� ED]ÕODUÕQGD� NDúÕQWÕ\Õ� D]DOWWÕ÷Õ��
ED]ÕODUÕQGD� LVH� KHUKDQJL� ELU� GH÷LúLNOL÷H� QHGHQ�
ROPDGÕ÷Õ�ELOGLULOPHNWHGLU��+HPRGL\DOL]OH�ELUOLNWH�
KHPRSHUI�]\RQ� X\JXODQGÕ÷ÕQGD� LVH� SOD]PD�
KLVWDPLQ� NRQVDQWUDV\RQXQXQ� QRUPDO� VÕQÕUODUD�
LQGL÷L� YH� NDúÕQWÕQÕQ� WHGDYL� HGLOGL÷L� VDSWDQPÕúWÕU�
�$úÕFÕR÷OX��.DKYHFL��.Ro�YH�g]HQHU��������

���$QWLKLVWDPLQLNOHU�
*�Q�P�]GH� �UHPLN� NDúÕQWÕGD� HQ� oRN�

NXOODQÕODQ� RUDO� DQWLKLVWDPLQLNOHU� VDGHFH� KDILI� YH�
RUWD� GHUHFHGH� VH\UHGHQ� �UHPLN� NDúÕQWÕ�
ROJXODUÕQGD� HWNLOLGLU�� %XQODUÕQ� LQDWoÕ� YH� FLGGL�
ROJXODUGD� LVH� HWNLOHUL� D]GÕU� �1DVUROODKL��
0LODGLSRXU�� *KDQHL�� <DYDUL� DQG� +DTKYHUGL�
�������

���.ROHVWLUDPLQ�
.ROHVWLUDPLQ��ED÷ÕUVDNODUGDQ�HPLOPH\HQ��

L\RQ�GH÷LúWLULFL�ELU�UHoLQHGLU�YH�J�QGH�LNL�NH]��J�
NXOODQÕOPDVÕ� |QHULOPHNWHGLU�� .ROHVWLUDPLQLQ�
SUXULWRMHQ�PDGGHOHUL�ED÷OD\DUDN�NDúÕQWÕ\Õ�D]DOWÕFÕ�
HWNL� J|VWHUGL÷L� G�ú�Q�OPHNWHGLU� �8UERQDV� DQG�
6FKZDUW]��������

���$NWLI�.|P�U�
$NWLI� N|P�U�Q� J�QGH� �JU� NXOODQÕOPDVÕ�

|QHULOPHNWHGLU�� $NWLI� N|P�U�Q� NDúÕQWÕ\D� QHGHQ�

RODQ�PDGGHOHULQ�HQWHULN�ED÷ODQPDVÕQÕ�VD÷OD\DUDN�
DQWLSUXULWLN� HWNL� J|VWHUGL÷L� G�ú�Q�OPHNWHGLU�
�$úÕFÕR÷OX��.DKYHFL��.Ro�YH�g]HQHU����������

���+HSDULQ�
+HPRGL\DOL]H�JLUHQ�KDVWDODUGD�NXOODQÕODQ�

VÕ÷ÕU�YH\D�GRPX]�KHSDULQLQH�NDUúÕ�JHOLúHQ�DOOHUML�
QHGHQL\OH� KDVWDODUGD� NDúÕQWÕ� úLGGHWL� DUWDELOLU��%X�
VRUXQ�� NXOODQÕODQ� KHSDULQLQ� GH÷LúWLULOPHVL� LOH�
o|]�OHELOLU� �$úÕFÕR÷OX��.DKYHFL�� .Ro� YH�g]HQHU�
�������

���(ULWURSRHWLQ�
.URQLN�E|EUHN�\HWPH]OL÷L�RODQ�KDVWDODUGD�

DQHPL� WHGDYLVLQGH� NXOODQÕODQ� HULWURSRLHWLQLQ�
NDúÕQWÕ\Õ� KDILIOHWWL÷L� ELOGLULOPHNWHGLU�� %X� WHGDYL�
SOD]PD� KLVWDPLQ� \R÷XQOX÷XQGD� G�úPH\H� \RO�
DoPDNWD�� LODFÕQ� NHVLOPHVLQGHQ� VRQUD� ELU� KDIWD�
LoLQGH�� KHP� NDúÕQWÕ� WHNUDUODPDNWD� KHP� GH�
KLVWDPLQ�G�]H\L�DUWPDNWDGÕU��1DULWD��,JXFKL� �DQG�
2PRUL���������

���)RWRWHUDSL�
)RWRWHUDSLQLQ� �UHPLN� NDúÕQWÕGDNL� HWNL�

PHNDQL]PDVÕ� WDP� RODUDN� DoÕNODQDPDPÕúWÕU��
$QFDN� �UHPLN� NDúÕQWÕGD� NXOODQÕODQ� GL÷HU� WHGDYL�
\|QWHPOHULQH� J|UH� GDKD� HWNLQ� YH� J�YHQLOLU� ELU�
WHGDYL� \|QWHPL� ROPDVÕ�� Q�NV� RUDQÕQÕQ� D]� ROPDVÕ�
YH� UHPLV\RQ� V�UHVLQLQ� X]XQ� ROPDVÕ� QHGHQL� LOH�
VÕNOÕNOD� WHUFLK� HGLOPHNWHGLU� �$GD�� 6HoNLQ��
%XGDNR÷OX�YH�2]GHPLU��������

���$NXSXQNWXU�$NXSUHV|U�
$NXSXQNWXU�DNXSUHV|U� X\JXODPDVÕQÕQ�

GX\XVDO� VLQLU� XoODUÕQÕQ� �]HULQGH� EXOXQDQ� EHOLUOL�
UHVHSW|U� JUXSODUÕQÕ� YH� UHDNVL\RQODUÕQÕ� EORNH�
HGHUHN� GX\XVDO� OLIOHUOH� LOHWLOHQ� YH� Y�FXGD�
UDKDWVÕ]OÕN� YHUHQ� GX\XODUÕ� DOJÕODQPDVÕQÕ� YH�
WDúÕQPDVÕQÕ� HQJHOOHGL÷L� G�ú�Q�OPHNWHGLU��
<DSÕODQ� oDOÕúPDODUGD� GL÷HU� WHGDYLOHUH� FHYDS�
YHUPH\HQ� �UHPLN� NDúÕQWÕOÕ� ED]Õ� KDVWDODUGD�
UHPLV\RQ� VD÷ODGÕ÷Õ� WHVSLW� HGLOPLúWLU� �.ÕOÕo� YH�
7DúFÕ� ������ &KH�\L�� <X� :HQ�� 0LQ�7VXQJ� DQG�
&KOX�&KLQJ� ������� .ÕOÕo�� 7DúFÕ� YH� .DUDWDú�
������� \DSWÕNODUÕ� oDOÕúPDGD� KHPRGL\DOL]�
KDVWDODUÕQD� DNXSXQNWXU� NDOHPL� LOH� X\JXODQDQ�
DNXSUHVLQ� NDúÕQWÕ� GXUXPXQX� D]DOWPDGD� HWNLOL�
ROGX÷XQX�EHOLUOHPLúOHUGLU��

��� 6XEWRWDO�3DUDWLURLGHNWRPL�
hUHPLN� NDúÕQWÕOÕ� KDVWDODUGD�

SDUDWLURLGHNWRPLGHQ� VRQUD� KDVWDODUÕQ� NDúÕQWÕ�
úLND\HWLQLQ� VRQD� HUGL÷L� ELOGLULOPHNWHGLU�� %X�
GXUXP� SDUDWKRUPRQ� YH\D� LNL� GH÷HUOL� L\RQODUÕQ�
�UHPLN� NDúÕQWÕ� SDWRJHQH]LQGH� URO�
R\QD\DELOHFH÷LQL� GHVWHNOHPHNWHGLU� �$úÕFÕR÷OX��
.DKYHFL��.Ro�YH�g]HQHU����������

����&LOW�<XPXúDWÕFÕODUÕ�
hUHPLN� NDúÕQWÕGD� HWNLOHUL� VÕQÕUOÕ� ROPDNOD�

ELUOLNWH�JHQHOOLNOH�NXOODQÕOPDNWDGÕU��1HPOHQGLULFL�
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\D�GD�\XPXúDWÕFÕ�NUHPOHU�JHQHOOLNOH��UH��JOLVHULQ��
DOID�KLGURNVL�DVLWOHU��PLQHUDO�\DGD�ELWNLVHO�\D÷ODU�
LoHUPHNWHGLU�� .XUX� FLOW� LOH� NDUúÕODúÕOGÕ÷Õ� ]DPDQ�
QHPOHQGLULFLOHU�� JHQHOOLNOH� LON� EDVDPDN� WHGDYLVL�
RODUDN� VXQXOPDNWDGÕU� �$úÕFÕR÷OX�� .DKYHFL�� .Ro�
YH�g]HQHU��������

����$URPDWHUDSL�
$URPDWHUDSL�� ELWNLOHULQ� LoLQGHNL�

HVDQVL\HO�\D÷ODUÕQ��ELWNLGHQ� L]ROH�HGLOHUHN� WHGDYL�
DPDFÕ\OD� NXOODQÕOPDVÕGÕU� �$\oHPDQ� �������
/LWHUDW�UGH� ODYDQWD�� oD\� D÷DFÕ�� OLPRQ�� QDQH� JLEL�
HVDQVL\HO�\D÷ODUOD�\DSÕODQ�DURPDWHUDSLQLQ�NDúÕQWÕ��
VHGHI��HJ]DPD��VDo�ELWL��VDo�G|N�OPHVL��\DQÕN�JLEL�
SHN� oRN� GHUPDWRORMLN� KDVWDOÕNWD� \DUDUOÕ� HWNLOHUL�
ROGX÷XQX� EHOLUWHQ� ELUoRN� oDOÕúPD� EXOXQPDNWDGÕU�
�&�UFDQL� DQG�7DQ� ������+HUUR� DQG� -DFRE� ������
6KDKJKROLDQ��'HKJKDQ��0RUWD]DYL��*KRODPL�DQG�
9DOLDQL��������&�UFDQL�YH�7DQ��������ODYDQWD�YH�
oD\� D÷DFÕ� \D÷ÕQÕQ�� -HRQJ�� 3DUN�� 3DUN� YH� .LP�
������� FKLD� \D÷ÕQÕQ� VRQ� G|QHP� E|EUHN�
\HWPH]OL÷L� RODQ� KDVWDODUGD� NDúÕQWÕ\Õ� D]DOWWÕ÷ÕQÕ�
VDSWDPÕúODUGÕU���

hUHPLN�.DúÕQWÕGD�+HPúLUHOLN�%DNÕPÕ�
'HUPDWRORMLN� \DNÕQPDVÕ� RODQ� KDVWDODUÕQ�

GH÷HUOHQGLULOPHVLQGH� |QFHOLNOH� ELUH\LQ�
\DNÕQPDVÕ��VD÷OÕN�DQDPQH]L�YH�DLOH�|\N�V��DOÕQÕU��
'HUL� YH� HNOHQWLOHULQLQ� IL]LNVHO� PXD\HQHVL�
LQVSHNVL\RQ� YH� SDOSDV\RQ� \ROX� LOH� \DSÕOÕU��
'HULQLQ� IL]LNVHO� GXUXPX� LOH� LOJLOL� W�P� ELOJLOHU�
ND\GHGLOPHOLGLU� �(UNRo� ������� +HPúLUH� KDVWD\Õ�
GH÷HUOHQGLULUNHQ� KHU� EDVDPDNWD�� KDVWDQÕQ� LoLQGH�
EXOXQGX÷X�IL]LNVHO��SVLNRORMLN��VRV\DO�YH�oHYUHVHO�
IDNW|UOHUL� GH� J|]� |Q�QH� DOPDOÕ�� EX� HWPHQOHULQ�
NDUúÕOÕNOÕ� HWNLOHúLPH� QHGHQ� RODUDN� NDúÕQWÕQÕQ�
G�]H\L��]HULQH�HWNLOL�RODELOHFH÷LQL�XQXWPDPDOÕGÕU�
�9DQ�� 5RV�� (ODQG�GH� DQG� .HQQHG\� �������
+DVWDGDQ� |\N�� DOÕUNHQ�� KDVWDQÕQ� J�QO�N� KLM\HQ�
X\JXODPDODUÕ�� FLOWWH�PH\GDQD�JHOHQ�DúÕUÕ� WHUOHPH�
\D� GD� NXUXOXN�� FLOW� UHQJL�� WÕUQDN� \DSÕVÕ� LOH� LOJLOL�
GH÷LúLNOLNOHU�� J�QHú� \D� GD� FLOGL� WDKULú� HGHQ�
NLP\DVDO� DMDQODUD� PDUX]L\HW�� DúÕUÕ� VWUHV� JLEL�
GXUXPODU� VRUJXODQPDOÕGÕU�� +DVWDQÕQ� NXOODQGÕ÷Õ�
LODoODU�� NDúÕQWÕ\Õ� DUWWÕUDQ� GDYUDQÕúODUÕ�� NDúÕQDQ�
E|OJHOHULQGHNL� FLOW� E�W�QO�÷��� X\NX� G�]HQLQLQ�
HWNLOHQLS� HWNLOHQPHGL÷L� GH÷HUOHQGLULOPHOLGLU��
.DúÕQWÕQÕQ� V�UHVL�� NDUDNWHULVWLN� |]HOOL÷L� YH�
ORNDOL]DV\RQX� VRUJXODQPDOÕGÕU�� +DVWDQÕQ�
NXOODQGÕ÷Õ�IDUNOÕ� WDPDPOD\ÕFÕ�YH�DOWHUQDWLI� WHGDYL�
\|QWHPOHULQLQ� ROXS� ROPDGÕ÷Õ� DUDúWÕUÕOPDOÕGÕU��
+DVWD� IDUPDNRORMLN� WHGDYL� DOÕ\RUVD� VHGDWLI� YH�
DQWLKLVWDPLQLN� LODoODU� X\NX\D� H÷LOLPL�
DUWWÕUDFD÷ÕQGDQ� JHFH� \DWPDGDQ�|QFH� YHULOPHOLGLU�
�(UNRo��������

+DVWDQÕQ� NDúÕQWÕ� WHGDYLVLQGH� NXOODQGÕ÷Õ�
IDUPDNRORMLN� YH� QRQIDUPDNRORMLN� WHGDYL�

\|QWHPOHULQLQ�HWNLQOL÷L�G�]HQOL�RODUDN�\D]ÕOÕ�YH\D�
V|]O�� |OoHNOHU� NXOODQDUDN� GH÷HUOHQGLULOPHOL� YH�
VRQXoODU� ND\GHGLOPHOLGLU�� *|UVHO� $QDORJ� 6NDOD�
�9LVXDO�$QDORJ�6FDOH�9$6���1DULWD��,JXFKL� �DQG�
2PRUL� ������� .DúÕQWÕ� gOoH÷L� �'XR� ������ YH�
0F*LOO� D÷UÕ� DQNHWL� NÕVD� IRUP� �0F*LOO� 3DLQ�
4XHVWLRQQDLUH�� 034�� �<RVLSRYLWFK�� =XFNHU��
%RQHU��*DIWHU��6KDSLUD� DQG�'DYLG��������UHPLN�
NDúÕQWÕ\Õ� GH÷HUOHQGLUPHGH� VÕNOÕNOD� NXOODQÕODQ�
|OoHNOHUGLU��

+DVWDQÕQ� FLOW� E�W�QO�÷�Q�� NRUXPDN� YH�
NDúÕQWÕ\Õ� |QOHPHN� LoLQ� \DSÕODELOHFHN� KHPúLUHOLN�
JLULúLPOHUL�úXQODUGÕU���
� .DúÕQWÕQÕQ�QHGHQL�VDSWDQÕU��
� +DVWDQÕQ� FLOGL� OH]\RQ�� \DUD�� NXUXOXN��

SXOODQPD�\|Q�QGHQ�GH÷HUOHQGLULOLU��
� +DVWDQÕQ� |GHP� GHUHFHVL� VDSWDQÕU�� SHULIHULN�

Q|URSDWL�GXUXPX�GH÷HUOHQGLULOLU��
� &LOGL� WÕUPDOD\DUDN� NDúÕPDQÕQ� YH� WÕUQDNODUÕQ�

X]XQ�ROPDVÕQÕQ�ULVNOHUL�KDVWD\D�|÷UHWLOLU��
� +DVWD\D� WÕUQDNODUÕQ� NÕVD� YH� G�]� NHVLOPHVL��

WHPL]OL÷LQH� GLNNDW� HGLOPHVL�� NDúÕQWÕ\Õ�
DUWWÕUGÕ÷Õ� LoLQ� GHUL\L� NDúÕPDPDN� JHUHNWL÷L�
DQODWÕOÕU��

� 7ÕUPDODQPÕú�� GHUL� E�W�QO�÷�� ER]XOPXú�
E|OJHOHUGH�HQIHNVL\RQ�EHOLUWLOHUL�L]OHQLU��

� &LOGH� QHPOHQGLULFL�� EHVOH\LFL� \D� GD�
DQWLKLVWDPLQLN�NUHPOHUOH�PDVDM�\DSÕOÕU��

� +DVWD\D��KDIWDGD����¶��NHUHGHQ�ID]OD�EDQ\R�
\DSPDNWDQ�VDNÕQPDVÕ�|QHULOLU��

� +DVWD\D� EDQ\R� \DSDUNHQ� VÕFDN� VX�
NXOODQPDNWDQ� NDoÕQPDVÕ�� ÕOÕN� VX� NXOODQPDVÕ�
YH�EDQ\R�VRQUDVÕQGD�Y�FXGXQX�\XPXúDN�ELU�
KDYOX� LOH� RYXúWXUPDGDQ�QD]LNoH� NXUXODPDVÕ�
|QHULOLU��

� 3DUI�PO�� VDEXQ� NXOODQPDNWDQ� NDoÕQPDVÕ��
KLSRDOOHUMLN� X\JXQ� WHPL]OH\LFLOHU�
NXOODQPDVÕ�� FLOGL� LoLQ� ORV\RQ�� NUHP� YH�
NR]PHWLNOHUL�NXOODQPDPDVÕ�|÷UHWLOLU��

� +DVWD\D� DúÕUÕ� VÕFDN� YH� VR÷XN� DUDoODUÕ�
NXOODQPDQÕQ�WHKOLNHOL�RODELOHFH÷L�|÷UHWLOLU��

� +DVWD\D� GDU�� \�QO�� YH� VHQWHWLN� NÕ\DIHWOHU�
JL\PHNWHQ� NDoÕQPDVÕ�� |]HOOLNOH� JHFHOHUL�
X\NX� VRUXQX� \DúDPDPDVÕ� LoLQ� \XPXúDN�
GRNXPD�� WHU� HPLFL�� SDPXNOX� NXPDúODUGDQ�
\DSÕOPÕú� ERO� SLMDPD�JHFHOLN� JL\PHVL�� \DWDN�
RGDVÕQÕQ�VHULQ�YH�KDYDGDU�WXWXOPDVÕ�|QHULOLU��

� .Õ\DIHWOHUL� \ÕNDUNHQ� SDUI�P� LoHUPH\HQ�
GHWHUMDQODU� NXOODQÕOPDVÕ�� \XPXúDWÕFÕ�
NXOODQÕPÕQÕQ� HQ� D]D� LQGLULOPHVL�� GHWHUMDQ�
DWÕNODUÕQÕQ�\RN�HGLOPHVL�LoLQ�LODYH�GXUXODPD�
\DSÕOPDVÕ�� Lo� oDPDúÕUODUÕQ� GLNLúOHULQGHQ�
GR÷DELOHFHN� WDKULúL� |QOHPHN� LoLQ� WHUV�
JL\LOPHVL��HWLNHWOHULQ�NHVLOPHVL�|QHULOLU��

http://www.ncbi.nlm.nih.gov/pubmed?term=Shahgholian%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22049288
http://www.ncbi.nlm.nih.gov/pubmed?term=Dehghan%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22049288
http://www.ncbi.nlm.nih.gov/pubmed?term=Mortazavi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22049288
http://www.ncbi.nlm.nih.gov/pubmed?term=Gholami%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22049288
http://www.ncbi.nlm.nih.gov/pubmed?term=Valiani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22049288
http://www.ncbi.nlm.nih.gov/pubmed?term=Yosipovitch%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11501646
http://www.ncbi.nlm.nih.gov/pubmed?term=Zucker%20I%5BAuthor%5D&cauthor=true&cauthor_uid=11501646
http://www.ncbi.nlm.nih.gov/pubmed?term=Boner%20G%5BAuthor%5D&cauthor=true&cauthor_uid=11501646
http://www.ncbi.nlm.nih.gov/pubmed?term=Gafter%20U%5BAuthor%5D&cauthor=true&cauthor_uid=11501646
http://www.ncbi.nlm.nih.gov/pubmed?term=Shapira%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11501646
http://www.ncbi.nlm.nih.gov/pubmed?term=David%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11501646
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� $FÕ��HNúL��EDKDUDWOÕ�\L\HFHNOHU�NDúÕQWÕ�KLVVLQL�
DUWWÕUGÕ÷ÕQGDQ� EX� \L\HFHNOHUGHQ� X]DN�
GXUPDVÕ�|QHULOLU��

� +DVWDQÕQ� GLNNDWL� EDúND� \|QH� oHNLOHUHN�
NDúÕQWÕ\D�RGDNODQPDVÕ�D]DOWÕODELOLU���

� +DVWDODU� NDúÕQWÕQÕQ� WHGDYLVLQGH� NXOODQÕODQ�
DURPDWHUDSL�� DNXSXQNWXU�DNXSUHV� JLEL�
QRQIDUPDNRORMLN�\|QWHPOHU�YH�EXQODUÕQ�QDVÕO�
X\JXODQGÕ÷Õ� NRQXVXQGD� ELOJLOHQGLULOPHOLGLU��
�$NGHPLU� YH� %LURO� ������ 'XUPD]� ������
'XUQD� ������ (OPDV�� 6DUDO�� 7X÷UXO�� ùHQJ�O�
YH� %�OE�O� ������ (UNRo� ������ .DSWDQ� YH�
'HGHOL�������.DUDGHQL]���������
6218d�

.URQLN� E|EUHN� \HWPH]OL÷L�� E|EUHN�
IRQNVL\RQODUÕQÕQ� LOHUL� GHUHFHGH� ER]XOPDVÕ� LOH�
NDUDNWHUL]H� RODQ�� W�P� RUJDQ� YH� VLVWHPOHULQ�

LúOH\LúLQL�HWNLOH\HQ�ELU�KDVWDOÕNWÕU��.URQLN�E|EUHN�
\HWPH]OL÷LQGH� HQ� |QHPOL� UHQDO� UHSODVPDQ� WHGDYL�
VHoHQH÷L�KHPRGL\DOL]�ROPDNOD�ELUOLNWH��EX�WHGDYL�
VHoHQH÷L� KDVWDODUÕQ� ELUoRN� VRUXQOD� NDUúÕ� NDUúÕ\D�
NDOPDVÕQD�QHGHQ�ROPDNWDGÕU�YH��UHPLN�NDúÕQWÕGD�
EX�VRUXQODUGDQ�ELULGLU��hUHPLN�NDúÕQWÕ�KDVWDODUGD�
FLGGL� SVLNRORMLN� YH� IL]LNVHO� UDKDWVÕ]OÕNODUD� VHEHS�
ROPDNWDGÕU�� 'L\DOL]� KDVWDODUÕQÕQ� WHGDYL� YH�
WDNLSOHULQGH� |QHPOL� VRUXPOXOXNODUÕ� RODQ�
KHPúLUHOHULQ� NDúÕQWÕ\Õ� DUWWÕUDQ� YH� D]DOWDQ�
IDNW|UOHULQ� IDUNÕQGD� ROPDODUÕ�� NDúÕQWÕQÕQ� KDVWDODU�
�]HULQGHNL� ROXPVX]� HWNLOHULQL� HQ� D]D� LQGLUHFHN�
X\JXQ� JLULúLPOHUL� \DSPDODUÕ�� KDVWDODUD�
IDUPDNRORMLN� YH� QRQIDUPDNRORMLN� WHGDYL�
\|QWHPOHUL� KDNNÕQGD� JHUHNOL� H÷LWLP� YH�
GDQÕúPDQOÕNODUÕ�VD÷ODPDODUÕ�JHUHNPHNWHGLU��

� �
.$<1$./$5��
$GD� 6�� 6HoNLQ� '�� %XGDNR÷OX� ,�� 2]GHPLU� )1��
7UHDWPHQW� RI� 8UHPLF� 3UXULWXV� ZLWK� 1DUURZEDQG�
8OWUDYLROHW� %� 3KRWRWKHUDS\�� $Q� 2SHQ� 3LORW� 6WXG\�� -�
$P�$FDG�'HUPDWRO��������������������
$NGHPLU� 1�� %LURO� /�� øo� +DVWDOÕNODUÕ� YH� +HPúLUHOLN�
%DNÕPÕ��$QNDUD��6LVWHP�2IVHW�������S���������
$OED\UDN� 1�� (UNDO� 6�� $QoHO� *�� $OED\UDN� $��
+HPúLUHOLN�%DNÕP�3ODQODUÕ��$QNDUD��%LUOLN�0DWEDDVÕ��
�����S����������
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