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والدینی در ابتلاء به سقط مکرر  HLA-Cمادري و رسپتورهاي شبه ایمونوگلبولینیتأثیر ژنوتیپهاي

مونا خسروي فر
1

، محمد حسین صنعتی
*2

، حمید گورابی
3

، رقیه حبیبی
3

نادر چاپارزاده و
1  

1
  دانشگاه تربیت معلم آذربایجان، دانشکده علوم، گروه زیست شناسیتبریز،  

2
  پزشکی ژنتیکملی مهندسی ژنتیک و زیست فناوري، گروه  پژوهشگاهتهران، 

3
  ژنتیک مرکز تحقیقات پزشکی تولید مثل، گروه، جهاد دانشگاهی مثلپزشکی تولیدزیست شناسی و علوم پژوهشکده پژوهشگاه رویان ، تهران،  

d§ZË�{ xË�Ze :�/��/��  ��Ë~a xË�Ze :�/�/��  
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ÉZÆ·Â¸�Ã{Â·MÄ]،�Á�ËÁÉZÆ·Â¸�É�Â»ÂeÁÄ]�Â�Ê¸¯

ZÆ·Â¸�É|«Z§ZÆ·Â°·Â»ÉMHC-IÉ{Ây |¿Â� Ê»Á
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ÉZÆz�Zaºf�Ì�ÊÀ¼ËYÊ]Z�f¯Y�¬¿Ê¼Æ»Z¨ËYLÊ» |ÀÀ¯

)�Á��(.  ÉZÆ·Â¸�NKCD56
bright

CD16
-

 �{¶ËYÁY
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�� |��{�Y¶¯ÉZÆ·Â¸�NKÊ»|�Z])��( .ZÆÌ���]
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ÉZÆ·Â¸�NKCD56
bright

CD16
-
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Ã|�¿d�YÊ·ÁZ]ÄmÂeÄ]Ä]Z�eZË�{ZÆ¿MZ]dÌ¸«Y

ZÆ·Â¸�ÉNK CD56
bright

|«Z§µÂ¿Y�³{ÂmÂ»،½Ây�{¾ËY
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c�mZÆ»ZÆ·Â¸� ¾ËY ½Ây �Y
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 É��a k�Zy d�Ô]Â§�e ÉZÆ·Â¸� t�� �]�À¯ ½ZÌ»  Ê»
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 ÊrÌa�Z» ÉZÆ³�y�� ÊËY�M�Z] Á Êf¨m Â¼¿ ،ÊÀË�³ Ä¿Ó

Z¬] Ä] ،ºu� �{ {ÂmÂ»L  Ê» ®¼¯ �{Z» ºu� ½Á�{ ¾ÌÀm
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µZ §Ã|ÀÀ¯ÁÃ|¿�Y{�Z] ÁÉZÆbÌeÂ¿�KIR،Z]ÄmÂeÄ]
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ÉZÆ·Â°·Â»HLA-C Ä] Ã|¿Â� ¶�f»KIR،�]�Z�YcÁZ¨e

�{|Ì�YÄÀÌ»MdÌ «Â»��¾»Á{�.،Ä]Á{ÃÁ�³HLA-

C
asn80

 ÁHLA-C
lys80

ÊÀ ËC1ÁC2 ºÌ�¬eÊ»|¿Â� .

 ÉZÆbËZeÂ·MC1  ÉZÅ |¿Z´Ì·KIR2DL2/KI R2DL3  Á

 33ÓZ¼fuYKIR2DS2 Ê·Zu �{ |À�Z] Ê»ÉZÆbËZeÂ·M Ä¯C2  Ä]

KIR2DL1 ÁKIR2DS1 |¿Â� Ê» ¶�f». �ÂÀe®Ì¸·M

�¬¿Ê¼Æ»�{¾ÌÌ ec�|«¾ËY�À¯ ½ZÌ»ZÆZ¨ËYLÊ»|À¯ .

ÉY�]µZj»KIR2DS1،Ê¸�º£�Ä]Z�eÊ¿Z¼fyZ�Z]

KIR2DL1ÁZ]{ÂmÁdÌ¼ÅY،É{�°¸¼�Ä]�Â�¦Ì �

Ä]HLA-C2¶�f»Ã|�)�(Á�Ì¿�À¯ ½ZÌ»2DL1/C2

d^�¿Ä]�À¯ ½ZÌ»2DL3/C1c�|«Ê³|¿�Y{�Z]É�f�Ì]

{�Y{)��(.Zn¿M �Y ¾ËY�]ZÀ]WÊ ºf�Ì� Á{ Ä¯KIR  ÁHLA-

C�ZÌ�]  �Y ¹Y|¯ �Å {Â� Ê» �Â�e ،|Àf�Å ¥�Â» Ê¸a

 ÉZÆbÌeÂ¿�KIR  Á É�{Z»HLA-C  �] cÁZ¨f» É�ÌiPe ÊÀÌÀm

|�Z] Äf�Y{ É�Y{�Z] dÌ¬§Â».  

 ÉZÆbÌeÂ¿� ¾ÌÌ e Z] Ä ·Z�» ¾ËY �{KIR ÁHLA-C  �{

� ÄÌ��§ ¾ËY ،��°» �¬� Ä] Ôf^» ÉZÆmÁ {�Â» Ê���] �Y�«

d§�³.

  هاروشمواد و
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 ��°» �¬� ÉY�Y{ Ä¯ kÁ� {Â¿ Á |�Ì� Á �Y�Æ°Ë {Y| e

a Ä] Á Ã{Â] É{Ây Ä] {Ây  Ã{�¯ Ä mY�» ½ZËÁ� ÃZ´�ÅÁ�

|Àf§�³ �Y�« Ä ·Z�» {�Â» |¿{Â] .ZÆmÁ� ¾ËY Ê»Z¼e ��¿ �Y

Á�¯ ²ÀÌbËZeÂË�Z¯ ،ºu� ®Ì»ÂeZ¿M ¶°� ،ZÆ»Á�Â»

 ®Ë�Â·Â¿Â¼ËY Á Ê¿Â¨� ،Ê¿Â»�ÂÅ ،®Ë�Â·Á�� ÉZÆË�ZnÀÅZ¿

Á |¿|� Ê���]�Y¾Ì]{Y| e ¾ËY،Á{ Á {Â¿kÁ�ÃÁÔ� Ä]

d�Åº¿ZyÔf^»Ä]�¬���°»d§ZË|¿|�Ä¯�¬¿  pÌÅ

¾ËY �Y ®Ë¶»YÂ�ÄfyZÀ�Ã|��{�Á�]¶°�»ZÆ¿M|ÌËPe

،Ã|�¿¾ËY�]ZÀ]Ä]½YÂÀ�ÃÁ�³�Z¼Ì]�{��¿�³Äf§|¿|� .

¾ÌÀr¼Å|�°Ëº¿Zy  Ä¯\uZ�¶«Y|u®Ë|¿��§º·Z�Z]

É�Y{�Z]Ê Ì^�Á½Á|]pÌÅÄ¿Â³Ä¬]Z��¬��Ì¿Ä]½YÂÀ�

ÃÁ�³،µ�fÀ¯�Â�À»|¿|� .DNA�YÊ´¼ÅÄ¿Â¼¿ÉZÅ½Ây

kY�zf�YÁÄ ·Z�»ÊbÌeÂ¿�Z]�Á�PCR-SSPÉY�]

ZÆÅÁ�³ÉHLA-CÁZÆ¿�ÉKIR2DS1 )،KIR2DS2

،KIR2DL1 ،KIR2DL2،KIR2DL3(KIR ¹Zn¿Yd§�³ .

Y|f]Y Ä¯  \Ìe�e ¾Ë|] �{{�Â»�Å®Ë�YZÆ¿�ÉHLA-C 

ÁKIR ، Á  Ã|Ë{�³ ÄÌÆe \�ZÀ» ÉZÅ�¼ËY�aPCR  Ä¼Å ÉY�]

d§�³ ¹Zn¿Y ZÅ Ä¿Â¼¿)��) ( µÁ|m� Á�(. �b�

cÓÂ�v»¶�ZuZ]ÄmÂeÄ]µÂ�Ä �«�Ìj°eÃ|��]ÉÁ�

µ���Z³M�/�  Ê·Y�/�¶¬fÀ»�Ã|Á�a�Y¹Zn¿Y

،��Â§Á�f°·Y�°�É�Y{�]�Yµ�c�Â�d§�³ .{ÂmÁÁ

¹|�{ÂmÁ½�{�Â»��¿�{�Å،{�§�]�Z�YÃ|ÅZ�»|¿Z]

Ê�Z�fyYÁZ]ÄmÂeÄ]�Â�u|¿Z]µ�fÀ¯Ê¸yY{�z�»

 |Ë{�³)¶°��(.  

lËZf¿¶�Zu�Y،��Â§Á�f°·YZ]Ã{Z¨f�Y�Y¹�¿�Y�§YExcel 

2007،Ä]¶°�ZÅ�Y{Â¼¿ÁµÁY|m�ZyÄÌÆe|� .�b�

¶Ì¸veÉZÅÉ�Z»MÄ]�Â�À»Ê���]ÁÄ�ËZ¬»�Ë�Âe`ÌeÂ¿�

ZÅÁ¶·MÉZÅ{�Â»��¿�{ZÆÅÁ�³É{�Â»،Ä ·Z�»Z]®¼¯

¹�¿�Y�§YSPSS 14Á�YªË��½Â»�M�]�»ÉZ¯¹Zn¿Y

d§�³Á�{ÄÌ¸¯،{�YÂ»\Ë��ÉZ�y®qÂ¯�eZËÉÁZ�»

��/�)��/��P-value( dÆm³��Y�¥ÔfyY¶]Z«ÄmÂe

،É�Z»M�{��¿Äf§�³|�.  

 µÁ|m�- ÉZÆbËZeÂ·M �Ìj°e dÆm Ã{Z¨f�Y {�Â» ÉZÅ �¼ËY�aC1  ÁC2  ½�HLA-C .  

Amplicon size(b.p)  ExonPrimer sequence  Primer code

  25'-GCCGCG AGTCCAAG AGG-3'  P1: HLA-C forward

(common)  141  35'-GTTGT AGTAGCCGCGAG -3'  P3: HLA-C1 reverse  

141  35'-GTTGT AGTACCGCGCGT -3'  P5: HLA-C2 reverse  

Third 

Intron

5'-TGCCAAGT GGAGCACC CAA-3'DRB forward internal 
control

796Third 

Intron

5'-GCATCT TGCTCT GTGCAGAT-3'DRB reverse internal 
control

 µÁ|m�- j°e dÆm Ã{Z¨f�Y {�Â» ÉZÅ �¼ËY�a ÉZÆ¿� �ÌKIR.  

Gene Primer Exon
Amplicon 
size (b.p)  

2DL1

For

Rev

5-GTTGGT CAGATGTCATGT TTGAA-3

5-GGTCCCTGC CAGGTCT TGGG-3

4

4

145

  

2DL2

For

Rev

5-GAGGGGG AGGCCCATGAGT  -3

5-TCGAGTTT GACCACTCGT GT-3

5

5

150
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2DL3

For

Rev

5-TCCTT CATCGCTGGT GCTG-3

5-GGCAGG AGACAACT TTGGAT CA-3

7

9

814

  

2DS1

For

Rev

5-CTT CTCCATCAGTCGC ATGTA-3

5-AGGGTC ACTGGGAGCT GACAA-3

4

4

100

2DS2

For

Rev

5-CGGGCCCC ACGGTTT  -3

5-GGTCACT CGAGTTT GACCACTCA-3

5

5

240

DRB

internal 
control

for

Rev

5'-TGC CAAGTGG AGCACCCA A-3'  

5'-GCATCT TGCTCT GTGCAGAT-3'  

Third 

Intron
796

¶°��-  cÓÂ�v» ¹Y�³Á�Â§Á�f°·Y �Y ÉY Ä¿Â¼¿PCR  ÉZÆ¿� ÉZÅ�¼ËY�a �Y Ã{Z¨f�Y Z]KIR . Ã�Z¼� ®ÅZq�  Ä] �Â]�» �¯�Z»bp50 d�Y  Á

 ÉZÆ°ÅZq�  Ze�  ÉZÆ¿� Ä] �Â]�» \Ìe�e Ä] �Ì¿KIR2DL3،KIR2DL2 ،KIR2DS2 ,KIR2D L1  وKIR2DS1|�Z] Ê» . ½�DRB  Ä]

�Y d^j» Ê¸yY{ µ�fÀ¯ ½YÂÀ�|� Ã{Z¨f . µÂ�v» µÂ� ،{Â� Ê» Ã|ÅZ�» Ä¯ �Â� ½Z¼ÅPCR ½�2DL3    µÂ� Z] É�ÌqZ¿ ¥ÔfyY½�DRB  Ä] {�Y{

É�Â�|¿Y Äf§�³ �Y�« ºÅ �Y Ê°Ë{�¿ �ZÌ�] Ä¸�Z§ �{ Ä¯.  

نتایج

ZÆÌ���]É�Z»M É ½Â»�M Z]�]�»ÉZ¯ Ê¿YÁY�§ Ä¯ {Y{ ½Z�¿

¶·MC2�{ÉZÆmÁ�Ôf^»ÊÀ ËºÅ�{½Z¿��Z¼Ì]ÁºÅ�{

½Z�¿Y��¼Åd^�¿Ä]ÃÁ�³µ�fÀ¯�ËY�§YÄf§ZËd�Y .�Å

|Àq¾ËY�ËY�§YÊ¿YÁY�§�¬§�{¿�Ôf^» ½Z�Y�Zv·É�Z»M

ÊÀ »�Y{|�Z»YÄ]�Â�Ê¸¯¾ËY¾Ë|]ÊÀ »d�YÄ¯
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�ËY�§YÊ¿YÁY�§¶·M  HLA-C2�{ZÆmÁ�É،Ôf^»  µZ¼fuY

¾f�Y{ÊÀÌÀmZ]  ¾ËY`ÌeÂ¿�Y��{ZÆ¿M�ËY�§YÃ{Y{d�Y

)µÁ|m�Á�  .(�{{�Â»ZÆ¿�ÉKIRs، �Ì¿ÉZÆÌ¿YÁY�§Ä]

d�{Ã|»M�{ÃÁ�³µ�fÀ¯Z]ZÆÌ¿YÁY�§É��Y�³Ã|��{

dÌ ¼mÊ¿Y�ËYÄ�ËZ¬»Á¥ÔfyY¶]Z«ÊÆmÂeÄ�uÔ»|�¿

)¶°�� ()��(ÃÁÔ� Ä]ZÆÌ¿YÁY�§ÉpÌÅ®Ë�YZÆ¿�ÉKIR

Ã|¿�Y{�Z]{�Â»Ä ·Z�»)2DL1،2DL2 ،(2DL3�{ZÆmÁ�É

Ôf^»d^�¿Ä]½Z¿�µ�fÀ¯¥ÔfyY¶]Z«Ä�uÔ»ÉYY�½Z�¿

|Å{ Ê¼¿ .�{Êe�Â�Ä¯Ê���]É�Z»MZÆÌ¿YÁY�§ÉZÆ¿�É

KIRµZ §Ã|ÀÀ¯2DS1)،(2DS2�{ZÆmÁ�ÉÔf^»d^�¿

Ä]½Z¿�µ�fÀ¯،Ê¯Zu�Y�ÅZ¯ZÆÌ¿YÁY�§É¾ËYÁ{½��{

½Z¿�Ôf^»d^�¿Ä]½Z¿�µ�fÀ¯Ê»|�Z] .�Å|Àq¾ËY

ZÆ§ÔfyY�Y�Zv·É�Z»MÊÀ »�Y{|¿|�¿Z»Y�YZn¿MÄ¯

¥ÔfyYÃ|ÅZ�»Ã|��{{�Â»¾ËYZÆ¿��°��]¥ÔfyY

{ÂmÂ»�{{�Â»ZÆ¿�É�´Ë{¾Ì]Á{ÃÁ�³Ä ·Z�»½Y|Àq

ÊW�mÊ¼¿،|�Z]¶]Z«ÄmÂed�Y)µÁ|m� .(½Z¼Å�Â�Ä¯

�Z�f¿Yd§� Ê»ZÆÌ¿YÁY�§ÉZÆ¿�ÉKIR�{ÅÂ�½Y�½Z¿�

Ôf^»Ä]Z�»ÃÁ�³µ�fÀ¯{Â])µÁ|m�.(  lËZf¿ ¾ËY �] ÃÁÔ�

`ÌeÂ¿� Ê¿YÁY�§ Ä¯ |Å{ Ê» ½Z�¿KIR AA )Y�Y{ É

 Ã|¿�Y{�Z] ÉZÅ�Âfb��KIR2DL1 ÁKIR2DL3 Á |«Z§

 �Âfb�� Ã|¿�Y{�Z]KIR2DL2  ÉZÅ�Âfb�� Á  Ã|ÀÀ¯ µZ §

2DS1 Á2DS2  (d�Y Ê¿Y�ËY dÌ ¼m Ä]Z�» µ�fÀ¯ ÃÁ�³ �{

)��.( Êe�Â� �{ Ôf^» ½Z¿� �{ `ÌeÂ¿� ¾ËY Ê¿YÁY�§ Ä¯

d�Y Äf§ZË �ËY�§Y µ�fÀ¯ ½Z¿� Ä] d^�¿)µÁ|m�.(  Äq �³Y

 ÄmÂe \·Zm Ê·Á |�¿ �Y{ ÊÀ » É�Z»M �Zv· �Y ¥ÔfyY ¾ËY

 �{ `ÌeÂ¿� ¾ËY Ê¿YÁY�§ �{ Ê§ÔfyY pÌÅ Y�q d�YÅÂ� ½Y�

|�¿ Ã|ÅZ�» µ�fÀ¯ ÃÁ�³ Ä] d^�¿ Ôf^» ½Z¿�)µÁ|m�(.  

  

Á|mµ�-  ÉZÆÅÁ�³ Ê¸·M Á ÊbÌeÂ¿� Ê¿YÁY�§  �Ë�Âe Ä�ËZ¬»HLA-C1 

 ÁHLA-C2Ôf^» ÉZÆmÁ� �{ Ä�ËZ¬» �{ µ�fÀ¯  ½Z¿� Z] . `ÌeÂ¿�

C2C2d�Y Äf§ZË �ËY�§Y µ�fÀ¯ ½Z¿� Ä] d^�¿ Ôf^» ÉZÆmÁ�  �{.  

Patients (couples)

Controls 
(Women)

N=100  

HLA-C 
Genotype  

Husband

N=92

Wife

N=100

4  1  15  C1C1  

79  79  79  C1C2  

9  20  6  C2C2  

47.2  40.5  54.5  C1  

52.7  59.5  45.5  C2  

  

¶°��- Ä�ËZ¬» ÉZÆ¿� ÉZÆÌ¿YÁY�§ �Ë�ÂeKIR Ê¿Y�ËY dÌ ¼m  Z] µ�fÀ¯ ½Z¿� �{ .ÊÆmÂe ¶]Z« ¥ÔfyY ÉZÆ¿� Ê¿YÁY�§ ¾Ì]KIR  dÌ ¼m Z] µ�fÀ¯ ½Z¿� �{

{Â� Ê¼¿ Ã|ÅZ�» Ê¿Y�ËY.
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µÁ|m�-  Z¬» Ê¸·M Ê¿YÁY�§ �Ë�Âe Ä�ËHLA-C2 �{ Ôf^» ÉZÆmÁ� �{

 ½Â»�M ªË�� �Y µ�fÀ¯  ½Z¿� Z] Ä�ËZ¬»ÉZ¯ �]�»)��/��P-value  Ä]

|� Äf§�³ ��¿ �{ �Y{ ÊÀ » É�Z»M ¥ÔfyY ½YÂÀ� .( Ê¸·M Ê¿YÁY�§

HLA-C2 uÔ» ¶]Z« �Â� Ä] µ�fÀ¯ ½Z¿� Ä] d^�¿ Ôf^» ½Z¿� �{� ÉY Ä

d�Y Äf§ZË �ËY�§Y.  

P-value  

HLA-C2

%frequency  

  

  45.5  
Controls 
(Women)  

0.04859.5  

W
if

e

  

P
at

ie
n

ts
 (

co
u

p
le

s)
  

0. 32252.7  

H
u

sb
an

d

  

µÁ|m�- ÉZÆ¿� Ê^�¿ Ê¿YÁY�§ �Ë�Âe Ä�ËZ¬»KIR ½Z¿� Z] Ôf^» ½Z¿� �{

½Â»�M ªË�� �Y µ�fÀ¯ ÉZ¯ �]�» .Ê¿YÁY�§ |Àq �ÅKIR Ã|ÀÀ¯ µZ § ÉZÅ

 d^�¿ �Z¼Ì] ½Z¿� �{،d�Y Äf§ZË �ËY�§Y µ�fÀ¯ ÃÁ�³ Ä] ÊÀ » ¥ÔfyY

 Ê¿YÁY�§ �{ É�Y{KIR  µ�fÀ¯ ½Z¿� Á Ôf^»  ½Z¿� ¾Ì] Ã|¿�Y{�Z] ÉZÅ

{Â� Ê¼¿ Ã|ÅZ�» .)��/��P-value  ÊÀ » É�Z»M ¥ÔfyY ½YÂÀ� Ä]

|� Äf§�³ ��¿ �{ �Y{.(

P-value  

% Frequency
KIR 
genes Case 

(Female)
Control

0.47097952DL1

0.394  52582DL2  

0.68987  852DL3

0.06235482DS1

0.256  50582DS2

µÁ|m�- ÉZÆ¿� Ê¿YÁY�§ �Ë�Âe Ä�ËZ¬»KIR Z] Ôf^» ½Z¿� ½Y�ÅÂ� �{

ÉZ¯ �]�» ½Â»�M ªË�� �Y µ�fÀ¯ ½Z¿� . ÉZÆ¿� Ê¿YÁY�§KIR  ZÆÀËY �{

{Â� Ê¼¿ Ã|ÅZ�» É�Y{ ÊÀ » ¥ÔfyY Á d�Y µ�fÀ¯ ½Z¿� Ä]Z�».)��/�

�P-value |� Äf§�³ ��¿ �{ �Y{ ÊÀ » É�Z»M ¥ÔfyY ½YÂÀ� Ä].(  

P-value

% Frequency
KIR 
genes Case 

(Male)
Control

0.54596.73952DL1

0.80656.52582DL2  

0.96684.78  852DL3

0.85245.6548  2DS1

0.836  56.52582DS2

µÁ|m�- ¿� Ê¿YÁY�§ �Ë�Âe Ä�ËZ¬»ÉZÅ `ÌeÂKIR  d^�¿ Ôf^» ½Z¿� �{

ÉZ¯ �]�» ½Â»�M ªË�� �Y µ�fÀ¯ ½Z¿� Ä] .Ê¿YÁY�§ `ÌeÂ¿�KIR AA  �{

d�Y Äf§ZË �ËY�§Y µ�fÀ¯ ½Z¿� Ä] d^�¿ Ôf^» ½Z¿�) .٠۵/٠�P-

value |� Äf§�³ ��¿ �{ �Y{ ÊÀ » É�Z»M ¥ÔfyY ½YÂÀ� Ä](  

P-valueFemaleControl

0.2590.360.27KIR AA

1.0000.30.3KIR AB  

0.3900.610.70KIR BB

µÁ|m�- ÉZÅ `ÌeÂ¿� Ê¿YÁY�§ �Ë�Âe Ä�ËZ¬»KIR  ½Z¿� ½Y�ÅÂ� �{

ÉZ¯ �]�» ½Â»�M ªË�� �Y µ�fÀ¯ ½Z¿� Ä] d^�¿ Ôf^» . ÉZÆbÌeÂ¿� Ê¿YÁY�§

KIR  {Â] µ�fÀ¯ ½Z¿� Ä]Z�» ZÆÀËY �{).٠۵/٠�P-value  ½YÂÀ� Ä]

 �{ �Y{ ÊÀ » É�Z»M ¥ÔfyY|� Äf§�³ ��¿.(  

P-valueMaleControl

0.8730.250.27KIR AA

1.0000.20.3KIR AB  

1.0000.730.70KIR BB

  

  جه گیريینتو بحث

É�ZÌ�]�Y¾Ì¬¬v»|¿|¬f »Ä¯Ê´¿Â´qx�ZaZÆ·Â¸�É

NK É�{Z»Ä]ZÆ·Â¸�Éd�Ô]Â§�e،ÊÀÌÀm�YªË�� ½ZÌ»

�À¯ÉZÆKIR-HLA Ze|uÉ{ZË�Ê»|¿YÂe¾ÌÌ eÃ|ÀÀ¯

dÌ¬§Â»É�Y{�Z]|�Z])� ،�� ،��Á�� (Ä¯Äf^·YÄf§ZËÉZÅ

¶�Zu�Y¾ËYÄ ·Z�»�Ì¿¾ËYÃ|Ì¬�Y�|ÌËPeÊ»À¯|.Ê���]

�¬¿¶»Z�©Â§�{�Á�]�¬���°»�{½Z¿�Ê¿Y�ËYÔf^»Á

½Z�¿Y��¼Å½Z�¿{Y{33ÓZ¼fuY Ä¯®ËÄ�]Y�¾Ì]½Y|¬§KIR 

µZ § Ã|ÀÀ¯)`ÌeÂ¿�KIR AA(�{½Z¿�Ôf^»Á�ËY�§Y

Ê¿YÁY�§`ËZeÂ·MC2 �{ZÆmÁ�ÉÔf^»Ä]�¬���°»{ÂmÁ

{�Y{ .¾ËY�]ZÀ]Ê»½YÂed¨³Ä¯lËZf¿ªÌ¬ve ¾ËYÊ¯Zu�Y

¾ËYÊ»|�Z]Ä¯�ËY�§YÊ¿YÁY�§HLA-C2 �{�{Z»Á،�|a
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µZ¼fuY¾f�Y{¾ÌÀm  Z]  ¾ËY`ÌeÂ¿�Y��{ZÆ¿M�ËY�§YÊ»

،|Å{µZu�³Y�{Z»ÉY�Y{`ÌeÂ¿�KIRAA  \uZ�ÊÀÌÀm

Z]`ÌeÂ¿�  C1C2) HLA-C2 ZË(C2C2 ،{Â�Z]��y�¬�

ÄmYÂ»d�Y .Ê���]�Ë�ÂeÊ¿YÁY�§¾ËYÁ{`ÌeÂ¿��{

ÉZÆfÌ ¼m¦¸fz»¾ËYlËZf¿Y�|ÌËPeÊ»|À¯.cZ ·Z�»

É{| f»½Z�¿Ê»|ÀÅ{Ä¯®ËÄ�]Y�ÉÂ«Ê¨À»¾Ì]

ZÆÌ¿YÁY�§ÉHLA-C2ÁÂ¿�`ÌeKIRAA�{Äf�{Ê Ì�Á

�YZÆÅÁ�³ÉÉ{Y�¿{ÂmÁ{�Y{Ä]É�Â�Ä¯6ÓÂ¼ »¾ËYÁ{

`ÌeÂ¿��{®ËÊ¿YÁY�§ÓZ]Z]�´Ë|°Ëd§ZËÊ¼¿|¿Â�Á

¾ËYÊ»|¿YÂeÊ¯Zu�Y�Z�§Ê]Zzf¿Y�{¶»Z°eÉZÆfÌ ¼m

Ê¿Z�¿Y|�Z])��(. �{ Ä�]Y� ¾ËY {ÂmÁ Ä¯ d�Y ÄmÂe \·Zm

» �{ ،�Ì¿ Ê¿Y�ËY dÌ ¼m µZ� �{ Ä¯ ÉY Ä ·Z�����  ��Âe

Hiby  d§�³ c�Â� dÌ ¼m ¾ËY ÉÁ� �] �¿Y�Z°¼Å Á

 d�Y Ã|� |ÌËPe)��(.ÃÁÔ� Ä]  �Y ¶�Zu Ã|� ÄWY�Y lËZf¿

 ¦¸fz» dÌ ¼m ¾Ë|Àq �{ Ê¸j» |Ì·Âe ¶°�» ¾ËY Ê���]

 ÉZÅ Äf§ZË ÄÌ^� ÉY Ã�Y|¿Y Ze �Ì¿d�Y ªÌ¬ve ¾ËY . Ä ·Z�» �{

 Ä¯ ÉYWitt Z� �{ �¿Y�Z°¼Å Á µ����  dÌ ¼m ÉÁ� �]

 Ê¿YÁY�§ Ä¯ |¿{�¯ Ã|ÅZ�» |¿{Y{ ¹Zn¿Y Ê¸Ë��] É�Z¬¨«

 `ÌeÂ¿�KIR AA  |Àq �Å d�Y Äf§ZË �ËY�§Y Ôf^» ½Z¿� �{

 ¹|� d¸� Ä] Z»Y  |�¿ �Y{ ÊÀ » É�Z»M �Zv· �Y �ËY�§Y ¾ËY

`ÌeÂ¿� Ê���]HLA-C   ¾f§ZË µZ¼fuY ،ZÆ¿M Ä ·Z�» �{ ¾ÌÀm

 `ÌeÂ¿� ¾Ì] Ä�]Y�KIR AA  Z]HLA-C2  d�Y{ {ÂmÁ

)��( . ¾ÌÀr¼ÅFloor  µZ� �{ �¿Y�Z°¼Å Á����  ��Y�³

 Ê¿YÁY�§ Ä¯ |¿{�¯KIR2DL2)Ã�ËÁ Ã|¿�Y{�Z]`ËZeÂ¸aZÅB (

 ¾ËY�]ZÀ] d�Y Äf§ZË �ÅZ¯ �f�Ì] µ�fÀ¯ Ä] d^�¿ ½Y�Z¼Ì] �{

 �ËY�§Y �Y Ê¯Zu �Ì¿ ½Z¿M Ä ·Z�» lËZf¿ d¨³ ½YÂe Ê»

 `ËZeÂ¸aZÅA  {Â] ½Y�Z¼Ì] �{)�( . Ä¯ ÉY Ä ·Z�» ¾ÌÀr¼Å

 ��ÂeHiby  ÉZÆ·Z� �{ �¿Y�Z°¼Å Á����  Á����  Á

����ÉÁ��] ��°» �¬� Á Ê�b»Ô¯Y Ã�a Z] Ä�]Y� �{

،d§�³ c�Â� Ê�Ì¸´¿Y É�Z¬¨« dÌ ¼mÊÀ » �Z^e�Y É�Y{

ÉZÆbÌeÂ¿� �ËY�§Y Z] Ä�]Y� �{KIR AA   ÁHLA-C2  �{

ZÆmÁ�Ã|ÅZ�» ��°» �¬�  Á Ê�b»Ô¯Y Ã�a Ä] Ôf^» É |�

)��،��Á��( .ÃÁÔ� Ä]  µZ� �{ Ä¯ ÉY Ä ·Z�» �{���� �]

 c�Â� Ê¿Zf�Æ· dÌ ¼m �{ ��°» �¬� Ä] ½ZËÔf^» ÉÁ�

 Ê¿YÁY�§ Ä¯ |� Ã|ÅZ�» d§�³KIR  �Â� Ä] Ã|ÀÀ¯ µZ §

d�Y Äf§ZË �ÅZ¯ ½ZËÔf^» �{ É�Ì´¼�q)��(.  

�{ |Àq �Å d�Y �¯} Ä] ¹�Ó ¾ËY  Ê¿YÁY�§ �ËY�§Y ،Ä ·Z�»

|� Ã|ÅZ�»`ÌeÂ¿� �{ ÃKIR AA  �ÅZ¯ �«YÁ �{ Á

 Ã�ËÁ Ä] ZÅ Ã|ÀÀ¯ µZ § Ê¿YÁY�§2DS1) Á �e ÉÂ« Ã|ÀÀ¯ µZ §

Ê�Z�fyYHLA-C2 ( �Y Z»Y |�¿ �Y{ ÊÀ » É�Z»M �Zv· �Y

ÉZÆ¿� Ê¿YÁY�§ �Ë�Âe Ä¯ Zn¿MKIR  ¾¯Z� ÉZÆfÌ ¼m �{

 É�Z¬¨« dÌ ¼m Ä]Z�» Ê¿Y�ËY dÌ ¼m Ä¸¼m �Y Ä¿ZÌ»�ÁZy

 d�Y)��(Ê» �Â�e ،  ،�f�Ì] ½ZËÔf^» Ê���] Z] {Â�

 Ã|� ��Y�³ ÉZÅ Äf§ZË Ä]Z�» lËZf¿ Ä] Ê]ZÌf�{ µZ¼fuY

 ��ÂeHiby  Ä¯ |Àq �Å |]ZË �ËY�§Y ،É�Z¬¨« dÌ ¼m �{

 �Ì¿ Y� Ê¿Y�ËY dÌ ¼m �{ {ÂmÂ» É{Y�¿ �ÂÀe ½ZÌ» ¾ËY �{

d§�³ Ã|Ë{Z¿ |ËZ^¿ . |Å{ Ê» ½Z�¿ Ä¯ {�Y{ {ÂmÁ Ê¯�Y|»

 Ê¿YÁY�§KIR ÀÀ¯ µZ § ÉZÅ Ê¿Y�ËY ¦¸fz» ¹YÂ«Y ¾Ì] �{ Ã|

 Ä] Ê]ZÌf�{ ¹|� �] |¿YÂe Ê» �Ì¿ �»Y ¾ËY Á Ã{Â] cÁZ¨f»

¥ÔfyY  |�Z] �iR» �Y{ ÊÀ »)�( Á�Â�eÊ»{Â�Ä¯Z]

Ê���]Ä¿Â¼¿ÉZÅ�f�Ì]ÁÉ�´·Z]�£É{Y�¿ªÌ«{،�e½Z°»Y  

Ê]ZÌf�{Ä]lËZf¿Ê �«Z]���YºÅY�§|ÅYÂy|�.  

Â¿Â¼ËY �Y É�ZÌ�] ¾ÌÀr¼Å `ËZeÂ¸aZÅ Ä¯ |¿|¬f » ZÆf�Ë�Â·

B {�Y{ Êf�Z¨u �iY ®Ë)��Á��( �{ Ä¯ Y�q½Y|¬§2DS1،

HLA-C2{ÂmÂ»�]t��ZÆ·Â¸�Éd�Ô]Â§�eZÆÀeZ]

2DL1�À¯ ½ZÌ»Ã{Y{ÁÊ³|¿�Y{�Z]|Ë|�w�Ê»|Å{Ä¯

Êfud^�¿Ä]Ê³|¿�Y{�Z]Ê�Z¿�Y�À¯ ½ZÌ» ÉZÆC1/ 

2DL2 ZË2DL3ÉÂ«�eÊ»|�Z])��( ¾ËY�]ZÀ]�Â�eÊ»

{Â�Ä]µZ^¿{µZ�eYKIR2DL1Ä]HLA-C2½Y�Ì»

ÉZÅ�Âf¯Z§ÊËY�³�ÁÉZÆÀÌ¯Â¼¯|Ì·ÂeÃ|���Âe

ZÆ·Â¸�ÉNK Ê¼u��ÅZ¯Äf§ZË�{ÁÄnÌf¿¹ÂnÅ

ZÆ·Â¸�Éd�Ô]Â§�eÄ]YÁ|Ì�{ÁÉZÆ³�y��ÊrÌa�Z»�Ì¿

�ÅZ¯Ê»|]ZËÄ¯¾ËYÃ|Ë|a�Ì¿Ä]¶Ì°�e�«Z¿d¨mÁ

�¬�ÌÀm¾�nÀ»Ê»{{�³)�Á��(.  
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Z]ÄmÂeÄ]dÌ¼ÅYZÆ·Â¸�ÉNKÊ¼u�É�Y{�Z] Ê� �{ 

 {Â� Ê» �Â�e�À¯ ½ZÌ»ÉZÆ،¾°¼»¾Ì]ÉZÆ·Â¸�NK

É�{Z»ÁZÆ·Â¸�Éd�Ô]Â§�eÊÀÌÀmÊ»|À¿YÂeª¼�}Â¨¿

d�Ô]Â§�eY��{ÉZÆË�Y{�Z]¦¸fz»�ÌÌ¤e|ÀÅ{)��(Y�q

Ä¯_Â�ÊÀÌ¯Â¼¯Ä¯ZÆ·Â¸�É�Ô]Â§�ed�{�� »½M

�Y�«Ê»|¿�Ì³�{ÊËZÆË�Y{�Z]Z]cZ^Ì¯�e  KIR/HLA-C

cÁZ¨f»Ê»|¿YÂe�ÌÌ¤e|À¯)��(. tÌv� ½�YÂe ®Ë ¾ËY�]ZÀ]

 {�°¸¼� �{ Ã|¿�Y{�Z] Á Ã|ÀÀ¯ µZ § ÉZÅ Ã|¿�Ì³ ¾Ì]

 ÊÀË�³ Ä¿Ó dÌ¬§Â» Á Ê¼u� Ê Ì^� Ã|À�¯ ÉZÆ·Â¸�

d�Y É�Á�� . ÉZÅ Äf§ZËªÌ¬ve ¾ËY ¬¿ �Y Ê¯Zu� ºÆ»

 ½YÂÀ� Ä] Á Ã{Â] É�Y{�Z] dÌ¬§Â» �{ É{Y��{Z» ÊÀ¼ËY ºf�Ì�

YÂ» �{ Êfu Á �Ìz�e Ä] |À¼���Y É{�ÁZf�{{� �Ìa É

 ®Ë�Â·Â¿Â¼ËY ��°» ÉZÅ �¬� �Â«Á �Y É�Ì´�Ìa Á ÊÀÌ]

|À¯ Ê» ®¼¯.  

ZËÁ� ÃZ´�ÅÁ�a ¹�fv» d�ZË� �Y �Ì¿ Á½ :تقدیر وتشکر

ÉZ��Y¹�fv»�z]®Ìf¿�cZ¬Ì¬ve |] �¯�» ¾ËY �{ ¶Ì·

 ¾ËY ¹Zn¿Y ÉY�] ¹�Ó ÉZÆÌËZ¼ÀÅY� Á cZ¿Z°»Y ½{Y{ �Y�« �ZÌfyY

{{�³ Ê» Ê¿Y{�|« Á �°�e ªÌ¬ve.  
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Influence of maternal killer-cell immunoglobulin-like receptors 
and parental HLA-C genotypes on predisposition to recurrent 

miscarriage
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Abstract

Killer-cell Immunoglobulin-like receptors (KIR) expressed by natural killer (NK) cells 

at the site of placentation, can bind to human leukocyte antigen (HLA-C) molecules on 

trophoblast cells. Both systems are genetically highly polymorphic, in which their 

interactionsresult in release of varieties of cytokines and chemokines. The factors 

modulate placental relationship between mother and her fetus. Thus, it has been 

hypothesized that each of the particular maternal KIR/fetal HLA-C genotype 

combinations have different effect in pregnanc y success. The patients were 92 couples 

and 8 women with three or more recurrent miscarriage (RM) with no physiologic or 

pathologic reason for their problem. Also, 100 healthy porous women were selected as 

control group. DNA were isolatedfrom the whole blood specimens and genotyped for 

HLA-C groups and 5 KIR genes ( KIR2DS1, KIR2DS2, KIR2DL1, KIR2DL2, KIR2DL3) 

using PCR-sequences-specific primer method (SSP). Statistical analysis shown, that 

frequency of the HLA-C2 group is raised in the affected female compared with porous 

women. The frequencies of activating KIRs in the male of partner of RM were similar 

to controls women while it had been decreased in the affected female compared with 

porous women although these don’t reach significant. Our findings support the idea that 

interaction between maternal KIR on NK cells and paternal HLA-C expressed 

trophoblast cells, affect the successful placentation.

Keywords: recurrent miscarriage; natural killer cells; HLA-C; trophoblast; killer-

immunoglobulin-like receptor
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