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Moqalado reproduktiv. mmunogenetika- yot, immunoloji disbalans, miisbat antifosfo-
nin hamilosliyin agirlagsmalarinda rolunu vo lipid anticisimlori vo infeksiyalar1 qeyd etmok
bununla bagli tokrarlanan hamilolik itkilorinin olar [2].
immunogenetik sabaoblorini arasdirmaq nozor- Bu amillor arasinda THi-nin on vacib iki
do tutulmusdur. sobabi genetik faktorlar vo ananin immun

Amerika Reproduktiv Tibb Comiyyati sisteminin tonzimlonmasinin pozulmasi hesab
vo Avropa Insan reproduksiyasi vo embri- edilir. THI hallarinda miixtolif immun sistem
ologiyas1 Comiyyatinin tolimatlarina asasan, pozgunluglar1 qeyds alinmisdir.
tokrarlanan hamilolik itkisi (THI) hamiloliyin THI hallarinda fetus anamin  immun
20 hoftosindon ovval iki vo ya daha c¢ox hiiceyralorinin hiicumuna moruz qala bilor.
spontan hamilalik itkisi kimi miioyysn edilir Beloliklo, ananin immun sistem pozuntular
[1]. THi-nin etiologiyast 50-60% hallarda sobabindon hamilalik itkisi bag vera bilar [3].
bilinmir vo belo THi-lor agiglanmayan THI Anada immun sistemin tonzimlonmoe-
olaraq toyin olunur.THi-nin etiologiyasi sinin pozulmasi THi-nin etiologiyasmin apa-
mirokkobdir vo inkisafi liclin risk amillorino ric1 saboblorinden biri hesab olunur. THI olan
ciitliiklordo xromosom anomaliyalar1 vo digor xostolords  autoimmun pozuntular vo ya
genetik faktorlar, anatomik struktur anomali- alloimmun problemlor tez tez rast golinir.
yalar1 olaraq geyds alinan usaqliq morfolo- Autoimmun pozuntular zamani toxuma-
giyasinin pozulmasi, endokrin disfunksiyalar spesifik vo ya geyri-spesifik autoanticisimlori
(masalon hipotiroidizm), pretrombotik voziy- hasil olunmas1 THI-nin inkisafina sobab ola
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bilir. Toxuma spesifik anticisimlori anti-
spermal anticisimlor, antiovarial anticisim-
lordir. Buna olavo olaraq, bu autoanticimlor
ananin vo plasentanin 6z toxumalarina hiicum
edib damar endotelial hiiceyralarina zarar vera
bilor vo bu da noticado hamilslik itkisine
gotirib ¢ixara bilor [4].

THI iiciin alloimmun risk faktorlari.
Aparilan tadgiqatlar alloimmun THi-nin Th1/
Th2 balanssizlig1 ilo olagelondirmisdir. Son
illordo  goriilon arasdirmalar  Treg/Thl7
balanssizigin THI inkisaf riskinin daha
yiiksok olmasi ilo alagoli oldugunu gostordi.

Treg hiiceyrolor iltihab1 azalda bilon
giicli immunosupressiv aktivliys malikdir.
Bunun oksino Th17 hiiceyralari iltihab cavabi-
n1 artirir [5,6]. Th17 hiiceyralori torafindon
hasil olunan va kaskin iltihab reaksiyalarinda
va autoimmun cavablarda miihiim rol oynayan
IL-17-nin THi-nin inkisafinda rolu miioyyan
edilmigdir. Bundan olavo, aparilan todqigat-
larin naticasindo miioyyon olunmusdur ki,
Th17 hiiceyralorinin sayinin artmasi vo ya
hiperfunksiyasi naticosindo, o climlodon Treg
hiicyeralorin funksiyasinin pozulmasi vo ya bu
hiiceyralorin sayinin azalmasi THI-nin inki-
safina gotirib cixara bilar [7]. THi-lorin pato-
genezindon moasul bagsqa immun hiiceyralor iso
NK hiicyeralordir. NK hiiceyralorin saymnin
doyismoasi vo funksiyalarmin pozulmasi THIi-
ya sabab ola bilor. Desidual NK hiiceyralori
(dNK) miixtolif sitokinlor vo bdylimo fak-
torlar1 istehsal edorok trofoblast istilasint vo
desidual vo spiral arteriyalarin remodelingini
modulyasiya edo bilir. dNK hiiceyra disfunk-
siyasindan qaynaqlanan bu proseslorin pozul-
mas1 THI-lorlo assosiyasiya olunur. Onuda
qgey etmok lazimdir ki, periferik qan NK
hiiceyralorinin vo usaqliq NK hiiceyralorinin
saymi vo funksiyasini toyin etmok THi-lorin
diagnozu vo miialicosinds faydalidir [8].

Immun reaksiyalarin modulyasiyasin-
da istirak edon ana amillor. Fetus ata mon-
soli antigenlori ifads edir vo bu noqteyi nozor-
don yari-allograft olaraq dayarlondirilir. Bu se-

165

babdon fetus ana immun sistemina yad hesab
olunur. Beloliklo, fetusun vo ananin immun
tolerantlig1 hamilsliyin qorunmasi iigiin vacib-
dir. Tadqiqatlar, autoanticisimlor, periferik vo
usaqliq NK hiiceyralori vo Treg hiiceyralori
kimi THI ilo olageli immunoloji risk amil-
lorinin dyronilmosino daha ¢ox diqget yonol-
dilmisdir [9]. Immun tonzimlomays tosir edon
ana monsali bir nego genetik amil THI inkisafi
ticlin risk faktorlar1 olaraq toyin edilmisdir.
EVT-do mohdud ifads olunan vo ana-dol
sorhadinds foaliyyat gdstoran sinif I MHC-nin
geyri-klassik antigen noviine aid olan HLA-G-
nin hamiloliyin qorunmasinda roluna bdytik
maraq gostorilmisdir. Aparilan todqiqatlar
HLA-G geninin kodlasdirma bolgalorinda
asagl dorocodo polimorfizm oldugunu agkar
etmisdi.

Meuleman vo y. HLA I, HLA II allellari
vo qeyri-klassik HLA 1 allellori do daxil
olmagla HLA ana allellorinin THI il olaqosini
sistematik olaraq aragdirmigdilar. Onlarin meta
-analizi, xiisusi HLA ana allellorinin THi-yo
meylli olmas1 ilo olagali oldugunu gdstordi
[10].

Bundan olavo, todqiqatlar ¢oxsayda in-
terleykin (IL) genlorinin do THI ilo olagali
oldugunu gostormisdi. Bunlarin arasinda IL-
1B, IL2, 1IL-17, IL18 vo IL33 daxil olmaqla,
immun cavabi stimullagdiran iltihab IL gen-
lerinin THI inkisafi ii¢iin risk faktorlar1 oldugu
gostarilmisdir [11]. THI tarix¢osi olan 328
¢inli qadmin dordiinde rast golon IL22RA2
nadir mutasiya THI inkisafinda rolunun olma-
st gostordi. TGF-B1 vo TNF- o kimi diger
sitokinlerin do THI inkisafinda rolu askar-
lanmigdir [12]. Treg hiiceyrolorinin inkisafinda
mithiim rol oynayan FOXP3 transkripsiya
faktorunun THI olaqosi aragdirilmisdir. T
lenfositlori ilo olagoli sitotoksik protein 4
(CTLA-4) T hiiceyra aktivasiya tonzimlayicisi
kimi foaliyyot gostorir vo T hiiceyro reak-
siyasinin vo immunitet tolerantliginin tonzim-
lonmasinde istirak edir. Bir nec¢o tadqiqatlar
CTLA4 THI inkisafinda rol oynadigimi



miloyyon etmisdir [13]. Proqramlasdiriimis
hiiceyra 6liimii 1 (PD1) va onun ligand1 PDL1
T hiiceyra foaliyyotinin osas monfi tonzimloyi-
Bu T  hiiceyralorin
proliferasiyasini vo onlar torofindon sitokin
sintezini inhibisiya edir. Hayashi vo y. PDI
geninin THI inkisafinda rol oynadigimi askar
etmisdir [14]. Cho vo y. Koplement sisteminin
komponenti olan faktor D (CFD) ilo faktor H-
nin (CFH) THI inkisafinda  olaqoni
aragdirmisdir vo bununla komplement sistemi-
nin hamilsliyin qorunmasinda vacib rolunun

cisidir. molekullar

oldugunu gostormisdir [15]. THi-nin altinda
yatan mexanizmlorin mohdud anlasilmasi
sobobindon hal-hazirda THI xostolori {iciin
tosirli miialicalorin ¢atigsmazligi movcuddur.
Hor bir xostoyo spesifik olan hamilsliklo
olagoali tok-hiiceyrali RNT
ardicilligl, immun sisteminin 6zslliyini vo hor
bir xostoys spesifik olan endometrial vo
plasentar organoidlorin arasdirilmasi, hamilo-
liklo olagoli spesifik ciitliiklordo  sabab
faktorlarin1 miioyyonlogdirmok {iglin {imid-

toxumalarin

verici se¢imlordir. Beloaliklo, xostolorin fordi
xtisusiyyatlorini nozers alaraq olde edilon bu
molumatlar fordi terapevtik strategiyalarin
inkisafina sobab ola bilor. Hal-hazirda THI-ya
meylli olan ¢ox sayda genetik amil miioyyon
edilmigdir. THI ilo olagali genlor xromosom
anomaliyalari, tromboz vo immun reaksiyalar
kimi mixtolif funksional kateqoriyalarda
tomsil olunur.

Yekun. Beloliklo, THI hassas genlor vo
otraf miihit amillori arasindaki miirokkab qar-
siligh tosirleri aragdirmaq iiglin indiys qodor
daha az genis miqyasl todqiqatlar aparil-
misdir. Otraf miihitlo olagali risk amillorinin
vo immunogenetik variantlarin birlogsmis tosir-
lorino yonolmis golocok arasdirmalarin, THI
etiologiyasinin dyronilmasinda, naticado xas-
tolorin diagnostik qiymatlondirilmasinds vo
diagnostik naticolori nozoro alaraq, hor bir
pasiyento fordi terapevtik yanagmalarin miim-
kiin olacagi gozlonilir.
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PE3IOME

I/IMMYHOFEHETI/I‘{ECKI/IE ACIIEKTI)I HNEPUOJUYECKHUX ITIOTEPH BEPEMEHHOCTI/I
12X annaoBa Adar BiaauMup Kbi3bl, “AJlIaxBepaneBa JIaJIa Memana kbi3bl ' Xazuesa Konyinb
DJIbIIAH KBI3bI, 1TaXMezon Japunn @apman orisl, 'Opymkesa Lymysap Teiiiii6 Kbi3bl,
'A6nyninaesa Canga XanmmMm Kbi3bl.
AzepbaiikaHCKui MEAUIIMHCKUH YHUBepcHTeT. baky, A3epOaiimkan
Hayuno- I/ICCJICI[OBaTCJII)CKI/H/I ueHTp. Otnenenre MMMyHOJIOTHH.
*Kadyenpa aluiepronoriy 1 HMMYHOIOTHH.

[lepuoamueckue (moBTopsiromuecs) morepu oepemenHoctu (I1I1B) ompenensiroTes kak moTepst IByX WA
0osiee OEPEMEHHOCTEH, KOTOPhIE MOTYT MpoucxoauTh 10 20-oi Hexenu OepemenHoctu. I BcTpevaercs
MIPUMEPHO y 2-3% KEHIINH PETPOTYKTUBHOTO BO3pACTa M MPEACTaBIAeT CO00H Cephe3HyI0 yrpo3y sl Qu-
3MYECKOTO U. IICUXOJIOTMYECKOT0 310pOBbs KeHIIUH. OueHb Ba)KHOE HOBOBBEICHNE, pa3paboTKa U BHEApe-
HHUE TEXHOJIOTHH CEKBEHHPOBAHUS HOBOTO MOKOJIEHHS, ITO3BOIMIIO 3HAYUTEIHHO PACITUPUTH BOZMOKHOCTH
0o0HaApY)KCHUsT XPOMOCOMHBIX a0eppalyii U BapUaHTOB OTHAEIbHBIX I'€HOB, OTBeTCTBeHHBIX 3a [II1B, u mo-
HOBOMY B3TJISIHYTh Ha WX NMATOTEHETHYECKHUE MEXaHU3MBI, KOTOPBIE MOTYT MO3BOJIUTH Pa3padoTaTh CIIEIH-
JIbHBIE TEPANEeBTHUECKIE PEKOMEH IAIMY, OCHOBAaHHBIE HA IUArHOCTHYECKON OIIEHKE MAIlMeHTOB. XOTs He-
KOTOpBIe UMMYyHOTeHeTHIeckre actiekTsl [111b Oputr XopoIo n3ydeHsl, BCe elie 0CTaloTCsl BOMPOCHI, KOTO-
pbie TpeOyroT orBeTa. C 3TOM 1ebI0 HEOOXOAMMO TIPOBECTH HOBBIC HCCIICIOBAHMUS, KaK KIMHIUUYECKHE, TaK
1 hyHIaMEHTaIbHBIE, YTOOBI YCKOPUTH HAIlle TIOHNMAaHUE U Pa3padoTaTh HOBBIE CTPATETHH JUIA yITydIICHHUS
PE3yIBTaTOB JIEUEHHUS 3TUX OCIIOKHEHUI OEpeMEeHHOCTH.

KaroueBble cioBa: nosmopsiowuecs nomepu OepemeHnoCmu, UMMYHO2EHeMUYecKue UsMeHeHUsl, UMMYHO-
Jo2udeckue hakxmopwvl, UCX00bl OepeMeHHOCU

SUMMARY

IMMUNOGENETIC ASPECTS OF RECURRENT PREGNANCY LOSS
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Periodic (recurrent) pregnancy losses (RPL) are defined as the loss of two or more pregnancies that can
occur before the 20th week of gestation. RPL affects approximately 2-3% of women of reproductive age
and poses a serious threat to the physical and psychological health of women. A significant advancement
has been the development and implementation of next-generation sequencing technology, which has greatly
expanded the ability to detect chromosomal aberrations and variants of specific genes responsible for RPL,
providing new insights into their pathogenetic mechanisms. This could enable the formulation of
specialized therapeutic recommendations based on the diagnostic assessment of patients. It is important to
note that while some immunogenetic aspects of RPL have been well studied, there are still questions that
remain unanswered. Therefore, new clinical and fundamental research is necessary to accelerate our
understanding and develop new strategies to improve the outcomes of these pregnancy complications.

Key words: recurrent pregnancy loss, immunogenetic changes, immunological factors, pregnancy
outcomes.
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