[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

o] s

mmmmm

HLA-G1 4lo ¢ (b 000l s Jobow dlani w0

biw a4 39305 510)b slaeils (Jame (495 52

oS>

. e

A/ /TE 1o WAYAYAA S ATRYAA il s
35 o ol e (35 e 303 13 3le o) e b e alad 53 03401 aadd i s g e
sladslw slee baanils (& olask Olyss 53 Joss Gl 53 a8 HLA-GL J 5050 235 S o s3le o i
Slass sy caalllan ﬁ\)ldu.&jéﬁfﬁzﬁ@‘ﬁg)ﬁ};L;LAJJLA{P;.-L@J)'! Rk o dliS
S J S 0y S L aslie js badu 4 LU SlsL sl s HLA-GL oL 5 NK sladsha

rbu‘ LS)LAJ.@,«QLP[J&?:K)J \VQVJ@,AU\YA\‘ J"‘C—’)‘ g&Mu—b)}n Q)MMNL&A U’l‘ WJJ:"J:’JJ
Q)j_ﬁAé)‘))l_zmmj.ﬁﬁbj‘i)b.viur\ K{AM_LLEAJJ.E.LA.!J{J.@JJ;)[{VJGY\ ;ﬂdbj_u
oS Slad gl don 5 ol I canlllas Co 531 Jas 0555 (Slates SO lad ghes B S 3 )
Real time g}i:j)4__:ajjj/}.)).>HLA-G1 dl_:d‘w ;,._9;)‘_)5 R J)}ALS):A}QLA}D uij)b&.]a
&35 55l polymerase chain reaction (RT-PCR)

P=2/0Y) 54 meb Sl Ll S SV (lsline j s b Jaoms 055 0 iiS (glad g sluas claasil
MAMLL_AJJ_LSAJJS/MW.]GA_MAJ.LLJ.@J nj;))HLA-Gl (’JJI"“ QL:.!J) L;)‘JL'.M u;,mlf‘ww
(P=+/v0Y)

(-rm pis odasOlil i 4 iy sl 3 NK sladshe (2l L Ol sen HLA-GL JialS S A
Loy Lol en HLA-G1 0Ly cdads 4y s Ollas 5 oS 558 00 slgiy copl ply a3l o sole sl E—

28 NP e 25 i Gasls Olsea NK glad e

NK Jsle HLA-G1 i 4 Lug  sutls olals

S0 e SRl NPT Ol ) say sladain s oS
5;§_;.L;."%},:AJJ3 C)VWM&)J’_}AJ;QMA{O]}JAML}J&

\ng:‘.& Slale Y Ve 999
Tl as N olS Olale dan

ra:b’T O ‘\Cu S LgéUh

Sy pale ol s s se] 05,5 )
Ol eHltiilo cilytiilo

losly 5 I 05,5 53l 0 S =T
el Sloisle Slijle Sy o sle ol
N ke ol (Al 05,81

Ol Syl jlo O yati jlo

*
ol T o3l WA kS (sl i sheme o 5

QL5 (S5 psle o820l (il aly mems
Sis s el os S (S eaSiils
ONYYOFFAY oo dls

E-mail: abedianlab@yahoo.co.uk

PRV

o el dalisie oole sl e 5 a0 se 50 53 SO
s S Ll (Kl ) ant bl 3l pn 5 oSos o OMSCie
aS odile 3L atb Sl (gssstans s lakin sl gy s
slakiw JoVs o tege 51018 e S5 5 seg) SV
AR SN PR U R T

o i )L_a.-J ldas O—l\ 3l S oals 'C) Sla,b L;\Ar_':l;'-

Tehran Univ Med J (TUMJ) 2015 May;73(2):93-100

http://tumj.tums.ac.ir

b g s O 55 oS ol S35 508 a5 sk

Al 0,8 o 13 i 05T ae Slacsl L s eles 3
34 W‘Wu‘“‘l‘“ Lol i s b b g i s, O
Oles 53 g 5 shool SV 1 (S Bk bl b s s
Oss o=l 03 eor Bl o 45 350 s e I3

VAR P UPSE L;:)_}«_gaflaj.ﬂéitﬁ.ijrﬁnjfd

ly

Voo GAF glodadon oF o,lad VT 500 VFUF g ) Sl oS posle ol€utils (b 0uSabil aao I l ”\/I |


https://journals.tums.ac.ir/tumj/article-1-6605-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OLlSaa 5 s, US Glhule wiae a¥

T g s e gl S i (Sl S sl ediS A
spd o 5 b T sladsh 4 ol Calld NK (slad sl
L CD56 055l 0l b oS Wsd o Jald 1) s i) 51 70—V
Lt CD3 Ol 5 (NCAM) ae Jlw sdisr J 55050
L lails s laome 05 NK sl gl s 77058 0
ol s o as 0L 5 Beer Jaw g 5k sl i g4kl
O3 NK slad v cdlad L slos 5530 45 s ode 03 S
Pl sl slanle 3 bk S i KIS e e

I R R W P VARG N o S R T
Sl el o S i a a S U S d et a0 Sl Sladllas
GodiS s Nl e el pl s Al il NK slad b
Vsl ook e

a5l s ol pamial e NK slad sl 28 el sl
Slap sl s S gadse ol @ a5 Lol eSS Sl
L 5 HLA-G7 5 HLA-G4 HLA-G5 alox | HLA-G il
SNK slad b sl aallls ol 53 ol 4 3 ol b o S
Aol sk sl e 0t 53 HLAGL 3550 Ol Ol e
Lo ,mS e 018 anlie 5550 (and 5la0l slagils L bain o
531 0l HLA-GL 58050 5 NK slad s Olajas s
S eld sl e Slanl ol a5 51 slesls
hemlie s gl Jlite JuSTy 5 o hai S0 (sla sl

.J)}Twéﬂ\._v.l.huojjfl{

wron U’:""JJ

s 3 aalliae 5 50 551 035y salt =3 5 anlllae o
Glacdl o g AT g0 6 ATAY ey 51 S Jlssl slapils
ol ol 3 DLl aass B8 SalS 4 gulasl Olss
o g ol S TY Leld sy se 0 8L bl s S
L;)\;)lﬁvgm_ﬁu&jluxﬂéﬁjjj_;;ﬁ&lfﬁuﬁm
0L amasiie baw s gl 3 b a4 i Ll 3 5 3 S anl e
BUSIIPSIES AR GRS NRTIR PP UG S {p IR Wi SPRRE VPR
355 35 SIS s0s Sla S5 s g ey w2 51 R b
oty aadllas ol a s sl A 03l DL Y Jsdr D3 o)

P U P S IPC UL FRE S I WPV 0
5SSl s B ceal olasL b s el i
HLA- il J 55 55 sme) I 58050 oS50 s i 82 oo Julse
eis 3k b (HLAID) SSlS 2 ¢ 5 HLA S S 035 G
HLA-G J S50 sl s V8 5 00 0586 ail e 5 ome
u_;\)] 4_§J._~2LL5A rj.ejﬁ‘\/ J»LI: dﬂfc d‘i‘ R PSS WAL 2 T
Aw 9 u’-’-l'":'—c o) i (HLA-G1-G4) rﬂjﬂ\ r)l_é;- olaas
‘Og_\j_ojj\.o .L.&Lw Jjjou &, s04 (HLA-GS-7) f}é}j'i‘

Gob 5Lk & Juaze HLA-GL 003 1 51 5 Jshwe HLA-GI

\

AR

T g e sl sl s Sl
O Jsdos slzan 5 oLi s HLA-GI (Lad 55 opl oy S
Aap sl cnl 535 Ll S 13 asdlla 5,50 22y (HLA-GS)
S5l GLA Gl 51 05T T Jshe (slagealy (553 (08 lge
odiS,les T 3B slad v 35 gl uSi 5 0 TCD8+
(Natural killer cells, sl gotiiS sladshe fonpnS 5 5w
sladshw 5k 5o 5 ens oS T lad s oSl 5 NK)
eIl 3 HLA-G Pacil o se 50 (APC) 05 51 sdiSass o
(o Sl s 5 ladshn 5 b B Yy ane b
Ol Al slasbw iy 5 D oS ile a3l S
T
Chlis s IS sn ol Jlasl 25 5 S Cilse ladlas
3 0rans 2S5 5 N & Jed sbl sole al s Sl i
HLA- J58050 15k b s T il o sl s 5l 5505
Sy e pl 4SS e bl pole el ot O LG
oo Gl b goaii S gladshe 5T gladle vy
o 5155 slaeds ;S s Jlal b SIHLA-G 58 e
ool S e Jlesl | 355 (g5lge 3 Shes KIR2DLA 5 ILT4, ILT2
Ol 0350 ediSas,e 5 T NK slad b mlacs 55 2ty o 1S
Immunoreceptor tyrosine-based (s Lgs slaolin glyls 5ol
o=l Ul opl s T u 5L e inhibition motifs (ITIM)
5 e NK glad b (o pastay 5 Lad b ol Dles L3 I35
ol o a5 i 1 51 (S sl 3 e el 51 S
035 515 oyl e e S5k SINK slad sl *sly ole
e S ol ede ol 1y s sl Jle 5 LIS

Voo G AFLF o)lads VP 0,50 PV Cogrs o loid S pole olCils o K5y odSCils alono


https://journals.tums.ac.ir/tumj/article-1-6605-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

a0 Lie @ s o ams G ed HLAGL Slo 5 rand suiiiS isla foleu olaes

o3l eBioscience Inc., San Diego, CA, USA (J x5 %U)ﬁl
S I 5000 5 ea ilass Lad o S 8 s 0
o oalaml e 510 e S 18 eslinad 350 (6 ke sl sl
e S 4 5STl Jlomsies 55 428 YO e 4y 5 0ld 8Ll a5l
PBS 5 (FBS) (5LS rior e 551) 10 (51, 3L Y ml
S5 A s Sl Yoo g 3 0=V min Sde w5 035380 OF w
At esls pI ol SPBS L oL s Ladshe o nas mbe ) oo
os Ly okilu, Y ml on 4 PBS L | Lad b e
Partec PAS 1III flow cytometer (Partec GmbH, (s e gl 5l
- sls 4,3 i 5, 50 Miinster, Germany)

sladsbw 3luldr 51 ey ©DNA sl 5 RNA s
S Sl esliwl L RNA ol sl o lae 05 Slaea S
~ (SinaClon BioScience Co., Tehran, Iran) s le'a_w\
ST -00 pl s RNA Ll s s plonil b e JS55 b
Nanodrop o&iws 31 eslizul b e 5 A3 J> Rnase free Lie
colv s § jasie Ol clalé (Biowave 11, Biochrom, UK)
AccuPower®CycleScript RT o 3ls 4 ) oS 5l eslazal LeDNA
RGN Jf rl_?r_.:‘ PreMix (dN 6) Bioneer, Inc., Seoul, South Korea

RNA +/)=) g jliis odd gzl il Gl RNA clile o 455 L

e s allan S s Slone 5 bk 4 g il
S e S s S35 S e
e A0S S (slag s G pan 5 Log 5 oy Soa gL
O s A 4§ dae O Oml Ohley SIS a3l g e
olKws Sl esliul L CBC ilasl o, Sos clebesl oLl |
XE-2100 haematology analyser (Sysmex,  Js— Jf_.ﬂ Sl
INUKY ¢Lxs| Kobe, Japan)

o ml (PBMC) s 05 slaacsS slad b gilulas
S35 bl 4 (PBS) (o 5L b 3Luad) 51 ey e 055
XE-2100 haematology analyser (Sysmex, Kobe, J 5GG Y/0 ml
Yo Sdeas Yoog s g As Lol VeV (5 gase 055 L (Japan)
slad v ol odd sl (gadls ¢ e A3 550 Sl adds
G Sde Y 553 3 PBS Lol s Ll 4 Gl
Sl aST glad gho sinad 5L 95 31 ey S 55 0l aids
JbsB eV L ke Goled s ekl N ml e w0 1) Jams 055
RO ST

23 G e la el Gl ol s e b b
CD56- 5 CD3-FITC ol sl JU IS 5 5o (slassb o1 51 4 gas

Olseas p3 S50 5 (ubisnl 5l Olees (530 ST L ol on PE

Aald 5 3590 09 8 53 SIS g gl Sy o) Jr

P @=Y)) dald (0=YY) 5,40
Mean+SD Mean+SD
V2% YA/ FOLO/VO YV/OVEO/OA (L) oy
y/Ne $0/+4+5/V F¥/0Y+4/0 (kg) 039
AN V1A% VY AAALEIVINS (mgl/dl) O 45 oy S 50
s AR7ALE3VASS YY/AEN /A (he3) o S Floa
- - B (1) Jadw Olabs
s a3l Student's t-test O ga31 51 5 4 4 8 5 53 P</00 (5 lskae mlan”
AJJUGJCJ.!“)éaAUS.m‘A)yéLh,w_‘A:Y J_’Ja-
I SY ESTCNt)] W ol Gl cix) J g Job
HLA-G1 5'-CTGGTTGTCCTTGCAGCTGTAG-3' A
5.CCTTTTCAATCTGAGCTCTTCTTTCT-3'
EF1 5-CTG AAC CAT CCA GGC CAA AT-3' o4

5'-GCC GTG TGG CAA TCC AAT-3'

Tehran Univ Med J (TUMJ) 2015 May;73(2):93-100

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-6605-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

OLlSaa 5 s, US Glhule wiae ar

Ladl

-

e o) 3148 238 plsl Slsl s FY (555 anlllas
05,5 Uy s 5 eSOl b 4 Lag sk Sl Y
0575 Ulsiein ptan azin Sl o b JlsL (Sl Y 55
S 3 s ) sn Aal

NK slad o Sl 45 CD3- D56+ slad o sliss
SANL ollane ssba bt 40 g oL lapl 5o il s
T CD3+ slad sl slins ol s osdle (P</40) 55 Aali o5 S
S| W - NP SCIPI I iy PCI Y g e R S I
) 3 505) s sdalie 055 53 o dad sl

Solslime 2alS 3550 05,8 ;3 HLAGL ¢ b5 50 0Ly Ol e

A esls OLES (Y’ J}J\>) g(P<'/'Q) Ssls aals ojj.f 4 w

Slo iy STy 2 S ), 5 eslatul 5550 cDNA Ctle (gl
HLA- olasl gl asl s 5l eslenal L (Real time PCR) i el
(¥ 3am) o3 3 bl (s J 28 0l see) BF LS 53 Gl
Bioneer, Inc., Yx S mlw bylies 1 bk s (g3luoslel (gl
o=l gl ek v..la.: sbes wsl s eslizal Seoul, South Korea
Frais ) e 80 C Sy s J S 5 g 5]
5 Cmaly Jlash) gl T 08 'C il ¥r 40 C Ll S
(Bio-Rad Laboratories, JSlogs 5 Lo 55 4S 3 55 4l FO VY c
Ct &5 €l_>' laesls s ?L?L." Hercules, CA, USA)
R POV N I e @Lﬂ san S o2 3l (Threshold cycle)
Jol= slaesls 45 S avile ACt (CtHLAGI- CtEF1) &) 50
SPSS software, version 19 (SPSS, Inc., Chicago, IL, 3l eslaul b

AS AL Slslae P<e/00 LA oy 5 Student's t-test L s USA)

1000 1600 1600
(@ az290% | (b) (c)
12804 RN1 12804 RNZ
100
Ll
5
2 12960+ 2
O 10 § §
“Ban =
1 -
04 68.80% 37204
R o ] .
01 1 10 100 100 01 1 10 100 1000 0.1 1 10 100 1000
CD3-HTC CD3-FITC CD56-PE

—) CD3- (CD56+ slad ghw  ew st (slad ghs (s 51 .A3L 0 CD56-PE (63 308 soa g CD3-FITC |25l jowie (5 %0 gl ks AOTPIOL s gas @ Nl god
oS ;.L'Jsda qL_.n |_, ua;-u 9 A iy @\AJ,\.& ""‘)d‘ }Ea LY '\‘}":d‘ Lg\.wl.'.fé-r d}l.w Q'JJM (U’ﬁ‘i —C.',.wb) CD3+ &5"‘"}'\‘“ K NK d}l.w Q'JJM (’}Ib

NK ‘_gl.hd‘,l..« Cara (godaa(lil (:ljf‘,:...:.a Jeseie T 6\.&;}3.\.» Cata (Gokadlis rljf‘,:...:.h s b .(\JL: — Sl ) AL & NKT 6\.&;}3.\.» Gokas

b Ik sl 5 hdu 4 ag sl el e 055 53 HLAGL p 355l Ols Olpe 5T 5 NK (glad ghw sliad ¥ J gl

P (Mean+SD) kaw 4 &g (Mean£SD) b ,ls,b ey
Ty QAFLY/AA £/Av£) Q¥ $d shw slaas NK
oYY 0 [FAEA/YQ £¥/ 0kV/A5 sdsw slaas T
Tt Voo /¥ VAV Ok Ol HLA-G1

S Al mEANESD (P /10) 30 labime Ml (oLl i 51T A eslizad Student's t-test 0 pa31 5l 5 A5 a3 S i 3 P<e/20 (g lsbes o

Voo G AFLF o)lads VP 0,50 PV Cogrs o loid S pole olCils o K5y odSCils alono



https://journals.tums.ac.ir/tumj/article-1-6605-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

av Ldew 40 0T o phans e HLAGL Slo 5 rauib suiciS isla fslow olaes

Slawls o 045 53 HLA-G4 5 HLA-GS Oly 53 (slsbas
Sl Jy dd edalie o Jls,bes S a4 b 4 g
PR etalin 05 5 o HLASGT 35551 0Ly 3 5 lsbae

9 = aadlls L O1,Kas g Nirivalas cadlas -l b Lail on
3ol a8 ks Ol Wl (Sl VY ﬁlﬂ);)ﬁh@l{f‘l}'\ﬂ
oS i |G Lol Bl e 05 53 NK slad sl ol
Tl YL dald o5 S 4 o

W S Oy OLSen s Michou Lav 5 4 S (glanllas s
OSe i 0,8 Slgr 55 ase 055 NK lad s slias
248 85 I3 e anse (e J 2S5 L sl slakei
IS gyls 05,8 5 15U 53 s adshe nl 51 6 5V e (O
s Kaider (gasllas 0l sdalie J,=8 65,5 4 Comss dai
Sladbw mlaw (2l e 5 il plie mls 55 DL
s Thum ¢ Jolie 53 s s Jaiw able b sl 3l s Jasws 05 NK
azlge 381 55 NK glad shos sliss di a8 sls OLis ol Ken
Gaamt (G oy Ll ad ol cpl il o ol Lad b
53 HLA-GT J 3-S50 fnd G ol 3 ol o3l sl
biw oty sl Ghle Olsean Wl e NK e LS
335 ke e S5l s

HLAII (DR, ;HLAI(A,B,...) sladySUse s ls b b 5o
53 5 S o My S Sedlshs 5 el 5 sl 5 5bas DQ,L)
HLA- 5 HLA-E ahar 5 SudIS 2 HLA (slad ;S350 Ol lio
b (goai S gladslw sl [l Iy b e 131G
HLA-G J 5050 Olo a8 Lol e (g0l 0t (20 5 55 ol
NK slad s 0A3 s« oo Ll 5 o0 bk & g Lol 25 5o
HLA- ¢, 5550 35,5 Codlushs 5 sbad o 4 ol a3 5
5 Lacapid G OSIT Jsho sl e 53 5550 28 G
Jaws 53 b T glad ghor WL 5 axdls NK twrS 55 g2
Pl i e

o) Ol SEaLS 48 W o 0L aalllas oyl 1 Jol ol
(b DL slapls s b 4 Lag 05 5 55 05l
(st glad s 2S5 s Sl Bl n i L LS
e s NK Ladsle o o S 5 b 1
55 s Pt G bl e T b s

Tehran Univ Med J (TUMJ) 2015 May;73(2):93-100

http://tumj.tums.ac.ir

HLA- ¢, 550 0l L ol yos NK (o shoe sl anlllas o 55
Sk e a2in Sl g oS b 4 Adg oL glagil 55 Gl
Glanls baglio 53 ()50 05,8) Ld (g5 355 5 sl
Sl S e S L5 3 5e (el 05 8) and Jlsk
5353 HLAGL o550 0L 5 NK Lok slias 3 (5lsbias
A edalive 0y S

355 a1y s Slac sl 51 VL Comer NK slad 5l
oS o el ek SN 0 e SR 5 el ol
B clg_.ﬂ 0 K ba b sl oS Wlesls oL Slalllas
A o el ol aS s s e 9 55 1 NK glad s
OO PR S S35 OO VP P V- WG 1 SN W )|
Moo g s ) S 5 s

oLl 5,05 Og 255 Gosb 5l Jams 05 NK glad shr
S Sl 5 Slad b b ki elad 3 5 0t Ly S0Y
Cdsd s 5 sl e HLA lad 5050 JulS Olus 55 0,8
NK lad o Lpd e S5 NK sladsu bug Enes
Ao e 5515, CD94 S KIR (glee laodi 1S sdews 3 352 50
Golgr lmodi 1S« Jame 095 NK sladsho 51 2 g Js
oS 3 s o Jab oS Jlge 4 S HLAG wolia s
S 4S g by il s e Sap s Ates NK glad sl
YL sl e o Ol 3 ol 31 Sl (slad s
S HLA Ul oS5 b (ol s, )3 S sbar o)l
HLA ladsSdpe Ol 5 hbor s Sdlishs 5 slad b mlaw
g s 5 4l 5l SIHLASG oo 5l KIS 8
g codlishs i 4 erle 5 NK S 55 o

SLrels 3 anb sdls Glad e do s ol andllas s
LV 5l ) o Sl 4y a8 ool anils 21580 b 4 g Sls L
ol s sl I 5 se Al Al e dleay il o e bad
22 o5t bkl Ll o Ola 05 5 53 HLA-G
Aoy 3 e Slalllan (1 Jpdor) ol 0 s sl 31 L el
2l 4B 5 S0 gl b s Jslse ) s b
oAl (w3 S Chso ooy, S hug ol 5l i S Sl


https://journals.tums.ac.ir/tumj/article-1-6605-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

Abediankenari A. et al aA

23 e et el WP e b 4 g Ohbe 03 NK
A3l solen ST
by lS sl 5l iy ame aalllan ol i 1Kl
VEAY o oplans L AT=4F Jlu 53 (6 s Slsls s L3 )|
Sy ags S5 5 Slosls il O by 8 s gy &8 L s
el Bhassle (Sap pple oKl 555k 5 Slidow Sisles

.J\.;)'A‘;d

References

1. Hviid TV. HLA-G in human reproduction: aspects of genetics,
function and pregnancy complications. Hum Reprod Update
2006;12(3):209-32.

2. Carosella ED, Moreau P, Le Maoult J, Le Discorde M, Dausset
J, Rouas-Freiss N. HLA-G molecules: from maternal-fetal toler-
ance to tissue acceptance. Adv Immunol. 2003;81:199-252.

3. Moreau P, Contu L, Alba F, Lai S, Simoes R, Orru S, et al.
HLA-G gene polymorphism in human placentas: possible asso-
ciation of G*0106 allele with preeclampsia and miscarriage. Biol
Reprod 2008;79(3):459-67.

4. Knudsen UB, Hansen V, Juul S, Secher NJ. Prognosis of a new
pregnancy following previous spontaneous abortions. Eur J Ob-
stet Gynecol Reprod Biol 1991;39(1):31-6.

5. Regan L, Braude PR, Trembath PL. Influence of past reproduc-
tive performance on risk of spontaneous abortion. BMJ
1989;299(6698):541-5. Erratum in: BMJ 1989;299(6707):1082.

6. Salat-Baroux J. Recurrent spontaneous abortions. Reprod Nutr
Dev 1988;28(6B):1555-68.

7. van Oppenraaij RH, Jauniaux E, Christiansen OB, Horcajadas
JA, Farquharson RG, Exalto N; ESHRE Special Interest Group
for Early Pregnancy (SIGEP). Predicting adverse obstetric out-
come after early pregnancy events and complications: a review.
Hum Reprod Update 2009;15(4):409-21.

8.  Suzumori N, Sugiura-Ogasawara M. Genetic factors as a cause
of miscarriage. Curr Med Chem 2010;17(29):3431-7.

9. Farzad F, Abediankenari S, Rahmani Z, Hashemi-Soteh MB,
Hosseinikhah Z, Naghavian E. The role of HLA-G4 and G5 in
threatened-abortion women. J Mazandaran Univ Med Sci
2013;23(106):2-10.

10. Naghavian E, Abediankenari S, Rahmani Z, Nazari Z, Chabaki
M, Alizadeh A, et al. Association of HLA-G null allele poly-
morphism in women with threatened abortion in comparison
with control. J Mazandaran Univ Med Sci 2014;23(1):2-7.

11. Abediankenari S, Ghasemi M, Eslami MB. Dendritic cell stimu-
lation by IFN-f alters T cell function via modulation of cytokine
secretion in diabetes type. Acta Med Iran 2009;47(5):341-7.

12. Moreau P, Carosella E, Teyssier M, Prost S, Gluckman E, Daus-
set J, et al. Soluble HLA-G molecule. An alternatively spliced
HLA-G mRNA form candidate to encode it in peripheral blood
mononuclear cells and human trophoblasts. Hum Immunol
1995;43(3):231-6.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

).

— sdaslis oS 35 S IL-35 5 TGF-B dL-10 (sla:pS sule

LUS 53 HLA-G 0Ly s NK (slad shor slias Olejor O a5 o)y

T8 3 s S Al e s adis slad S5e 5 a5k
i 5 ol gl Al il B U JaS e G55 sel Aol

Ayls plrwan Cenl s bain 31 6,8 sl s et s Ll
slad b s s ns Lol e HLA-G1 uuclﬁ“w‘_f\ju

Apps R, Gardner L, Moffett A. A critical look at HLA-G. Trends
Immunol 2008;29(7):313-21.

Amodio, G, Sales de Albuquerque R, Gregori S. New insights into
HLA-G mediated tolerance. Tissue Antigens 2014;84(3):255-63.
Boura JS, Vance M, Yin W, Madeira C, da Silva CL, Porada CD, et
al. Evaluation of gene delivery strategies to efficiently overexpress
functional HLA-G on human bone marrow stromal cells. Mol Ther
Methods Clin Dev 2014;1:14041.

Favier B, LeMaoult J, Rouas-Freiss N, Morcau P, Menier C,
Carosella ED. Research on HLA-G: an update. Tissue Antigens
2007;69(3):207-11.

. Abediankenari S, Ghasemi M, Kim YJ. Human leukocyte antigen-G

expression on dendritic cells induced by transforming growth factor-
B1 and CDA4-T cells proliferation. Iran Biomed J 2011;15(1-2):1-5.
Gallegos CE, Michelin S, Trasci SB, Lobos EA, Dubner D,
Carosella ED. HLA-G1 increases the radiosensitivity of human tu-
moral cells. Cell Immunol 2014;287(2):106-11.

Hunt JS, Petroff MG, McIntire RH, Ober C. HLA-G and immune
tolerance in pregnancy. FASEB J 2005;19(7):681-93.

Donadi EA, Castelli EC, Arnaiz-Villena A, Roger M, Rey D,
Moreau P. Implications of the polymorphism of HLA-G on its func-
tion, regulation, evolution and disease association. Cell Mol Life Sci
2011;68(3):369-95.

Shiroishi M, Kuroki K, Rasubala L, Tsumoto K, Kumagai I, Kuri-
moto E, et al. Structural basis for recognition of the nonclassical
MHC molecule HLA-G by the leukocyte Ig-like receptor B2
(LILRB2/LIR2/ILT4/CD85d). Proc Natl Acad Sci U S A
2006;103(44):16412-7.

Cooper MA, Fehniger TA, Caligiuri MA. The biology of human
natural killer-cell subsets. Trends Immunol 2001;22(11):633-40.
Ntrivalas EI, Kwak-Kim JY, Gilman-Sachs A, Chung-Bang H, Ng
SC, Beaman KD, et al. Status of peripheral blood natural killer cells
in women with recurrent spontaneous abortions and infertility of un-
known aetiology. Hum Reprod 2001;16(5):855-61.

Beer AE, Kwak JY, Ruiz JE. Immunophenotypic profiles of periph-
eral blood lymphocytes in women with recurrent pregnancy losses
and in infertile women with multiple failed in vitro fertilization cy-
cles. Am J Reprod Immunol 1996;35(4):376-82.

Michou VI, Kanavaros P, Athanassiou V, Chronis GB, Stabamas S,
Tsilivakos V. Fraction of the peripheral blood concentration of
CD56+/CD16-/CD3- cells in total natural killer cells as an indication
of fertility and infertility. Fertil Steril 2003;80 Suppl 2:691-7.

CGAPLE o)lass VI 0,00 IFIF Cutgos, ] o lod i pale olCails s iy oaSCiils aleo


https://journals.tums.ac.ir/tumj/article-1-6605-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

A4 NK cell level and HLA-G1 expression in peripheral blood in threatened-abortion

26. Kaider AS, Kaider BD, Janowicz PB, Roussev RG. Immunodi-
agnostic evaluation in women with reproductive failure. Am J
Reprod Immunol 1999;42(6):335-46.

27. Thum MY, Bhaskaran S, Bansal AS, Shehata H, Ford B, Sumar
N, et al. Simple enumerations of peripheral blood natural killer
(CD56+ NK) cells, B cells and T cells have no predictive value
in IVF treatment outcome. Hum Reprod 2005;20(5):1272-6.

Tehran Univ Med J (TUMJ) 2015 May;73(2):93-100

http://tumj.tums.ac.ir

28.

29.

30.

Abediankenari S, Farzad F, Rahmani Z, Hashemi-soteh MB. HLA-
G5 and G7 isoforms in pregnant women. Iran J Allergy Asthma Im-
munol 2015;14(2):217-21.

King A, Burrows T, Verma S, Hiby S, Loke YW. Human uterine
lymphocytes. Hum Reprod Update 1998;4(5):480-5.

Yan WH, Fan LA, Yang JQ, Xu LD, Ge Y, Yao FJ. HLA-G poly-
morphism in a Chinese Han population with recurrent spontaneous
abortion. Int J Immunogenet 2006;33(1):55-8.


https://journals.tums.ac.ir/tumj/article-1-6605-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-03-25 ]

mmmmm

I ( ] ]\/ I | Tehran University Medical Journal, May 2015; Vol. 73, No. 2: 93-100 General Article

Evaluation of NK cell level and HLA-G1 expression in
peripheral blood in threatened-abortion

Saeideh Sadat Shobeiri M.Sc.'
Saeid Abediankenari Ph.D.""
Zahra Rahmani M.D.?

Hadi Hossein Nataj M.Sc.!
Hossein Azadeh M.D. 3

1- Department of Immunology, Im-
munogenetic Research Center, Fac-
ulty of Medicine, Mazandaran Uni-
versity of Medical Sciences, Sari,
Iran.

2- Department of Obstetrics, Fac-
ulty of Medicine, Mazandaran Uni-
versity of Medical Sciences, Sari,
Iran.

3- Department of Internal Medicine,
Faculty of Medicine, Mazandaran
University of Medical Sciences,
Sari, Iran.

*
Corresponding author: Department of

Immunology, Faculty of Medicine, Ma-

zandaran University of Medical Sciences,

Sari, Iran.

Tel: +98- 11- 33543081

E-mail: abedianlab@yahoo.co.uk

Abstract Received: 30 Oct. 2014 Accepted: 27 Feb. 2015  Available online: 13 Apr. 2015

Background: Pregnancy is a phenomenon that antigens of semi allogenic fetus are in
direct contact with mother's immune system. Immune dysregulation can cause fetus re-
jection by mother's immune system responses. Human leukocyte antigen-G1, as an im-
munotolerant molecule has a major role to induce tolerance during pregnancy by sup-
pression of natural killer cells through inhibitor receptors on these cells. Natural killer
cells have an important role in immune surveillance and these cells can be reaction with
HLA-G molecules on the trophoblast cells surface. This function prevents natural killer
cell invasion against fetus trophoblast cells. The purpose of this study was determina-
tion of natural killer cells percent and human leukocyte antigen-G1 expression in pe-
ripheral blood of threatened-abortion pregnant women in comparison with control
group.

Methods: This case-control study was conducted from, February 2014 to October, 2014
in Baghban Clinic in Sari City, Mazandaran province. We investigated 21 threatened-
abortion women with light bleeding or spotting less than twenty weeks of pregnancy in
comparison with 21 normal pregnant women as control group. Peripheral blood mono-
nuclear cell was isolated by ficoll histopaque (1.077) and natural killer cells percent
were evaluated by flow cytometry. Furthermore, we assessed the human leukocyte an-
tigen-G1 isoforms expression by real-time polymerase chain reaction (PCR) in case and
control groups.

Results: The results of this study was shown that natural killer cells percent in threat-
ened-abortion pregnant women was significantly higher than normal pregnant women
(P=0.03). In addition, human leukocyte antigen-G1 isoform had a lower expression in
threatened-abortion pregnant women in comparison with control group (P=0.004).
Conclusion: Decreasing of human leukocyte antigen-G1 expression with increasing of
natural killer cells level in threatened-abortion pregnant women is an indicator of
mother's immune system dysregulation in comparison with control group. Therefore, it
is concluded that in the threatened-abortion pregnant women, human leukocyte antigen-
G1 expression level with natural killer cells percent as diagnostic marker must be de-

termine.

Keywords: HLA-G1, natural killer cells, threatened-abortion.
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