0COBNUBOCTI IMYHOTICTOXIMIYHUX MAPKEPIB
CTOBBYPOBWUX KNNITUH CD-117, CD-44 B NNALEHTAX
KIHOK HA TN XPOHIYHOTO CTPECY

BCTYN

[epuHaTanbHa natonoria Mocigae npos.ig-
He Micue B auTAYil cmepTHOCTI. fi nprumnHolo y
25-30% fo 50% BMNagKie € nnaleHTapHi YnH-
HUKM (BUCOYHKLIA nnaueHTy, BifwapyBaHHA
JeuuayanbHoi 060M0HKKM, NaTONOTiA MYNOBUHN,
BPOMPKEHI Bafy PO3BUTKY NMaLeHTV Ta CyAuH
MyrnoBWHK), AKi 3yMOBAIOIOTb NaLeHTapHi no-
PYLUEHHA | MPW3BOJATb A0 BHYTPILIHbOYTPOO-
Hoi 3arnbeni nnopa [3-11].

Ony6nikoBaHo HoBi AaHi [12] npo ponb pe-
reHepaTopHMX  MOXIMBOCTe  CTOBOYPOBUX
KNITUH Y NNaLeHTi, @ TaKoX KNITUH, AKi Knacu-
GiKytoTbCA AK TOTUNOTEHTHI, NIPUMNOTEHTHI Ta
MynbTUnoTeHTHI. Cepely HUX Halbinblw BrBYe-
HUMK deHoTUNaMK KNiTUHHOT nosepxHi € CD-
44, CD-34, CD-105 i C-kit [13-16].

Ocobnusy yBary asTopu 3BepHynu Ha C-kit
(CD-117), wo ekcnpecyetbea C-kit-kogyBanb-
HUM TWUPO3UMHKIHa3HWUM peuentopom I Tuny.
C-kit-cells - Le nntopUNOTEHTHA KNiTUHA 3 HOP-
MaJlbHM KapioTunom, fka € 6e3nocepefHbo0
MOXiAHOIO XOpianbHWX CTPYKTYp MnaueHTn Ta
aMHIOTUYHOI PIgUHN | He MaE MOBEPXHEBOrO
aHtureHa [17]. Takox BusBneHo, wo C-kit (CD-
117), AK HaLLa[OK TOTUMOTEHTHIX CTOBOYPOBUX
KNiTUH, MOXe AaBaTy MOYaTOK MaiKe BCiM TKa-
HWHam i opraHam [18].

Kpim TOro, BCTaHOBNEHO, LLO BaXXNMBWM Y Mna-
LIeHTapHWX TKaHUHax € aHTureH CD-44. BiH yHi-
KanbHWi cepen AAEPHUX KNITUH CCaBLiB TUM, WO
Mano CTVIMYJTIOE ranoreHHy peakTuBHiCTb [18-20].

Hapasi cTtoBOypoBi KniTuHK (Me3eHxiManbHi,
remomnoeTVYHi) LIMPOKO 0BroBopIoTLHCA i 3a-
CTOCOBYIOTbCA B POJIi pereHepaTopHOro YNHHU-
Ka [21-25] npwu pi3HMX NaTONOriYHNX NpoLiecax,
ane nnaueHTapHy TKaHWHY BMKOPUCTOBYIOTH
6e3 ypaxyBaHHA naTonorii BaritHoi [26].

JInwwe B NOOAMHOKNX AOCAIAXKEHHAX Y BariT-
HUX i3 NpeeKknamnci€lo BUKOPUCTAHO iHAYKO-
BaHi CTOBOYPOBI KNiTUHU [27], AKi 6ynu cuHTe-
30BaHi Ha cTpykTypHMx [IHK, wo BignosigatoTb
3MiHaMm Ha rinokKcito, NoB'A3aHy 3 AUChYHKLiE
nnaueHTn [28].

Tomy Hali focnigKeHHA CTOBOYPOBIX KNITUH
y NnaueHTi BaXKNWBi AN1A BUABNEHHA CTPYKTYp-
HUX | MONeKyNAPHUX MeXaHi3MiB iX 3MiH npw il
XPOHIYHOrO CTpecy, MOB'A3aHOro 3 NaToNorielo
BariTHoi, 0CO6NMBO 3 BHYTPILIHIM pagialiiHim
OnMpoMiHeHHsAM Ta nepeHeceHum COVID-19.

MeTa gocnigKeHHA — BMBYMTI OCOBNMBOCTI
iMYHOTICTOXIMIYHMX MapKepiB MAOPUMNOTEHTHNX
ctoBbyposux KnitnH C-kit-peuentopa CD-117,
a Takox CD-44-aHTureHa y BariTHUX i3 XPOHIYHUM
CTPECOM LUMAXOM BU3HAUEHHA PIBHA KOPTU301y
y cnuHi (saliva test) Ta MeTofoOM BUABNEHHSA MOp-
donoriyHyx KpuTepiis cHUmMTIOTPOdOONaCTa ba-
raTosfepHOro enitenito BOPCMHOK XopioHa [29].

MATEPIANW | METOAN

HocnigkeHo 80 nnavueHT XiHOK i3 XPOHIYHUM
CTPecoMm y TaKux rpynax:

1) 20 nnaueHT Bif XiHOK i3 ¢isionoriyHum
nepebirom BariTHOCTi Ta TepMiHOM recTauii 38-
40 TUXKHIB;

2) 20 nnaueHT Bif XIHOK i3 HEBMHOLLYBaH-
HAM BariTHOCTI;

3) 20 nnaueHT Bif *KiHOK i3 XpOHiUHMM CTpe-
COM, 3yMOBJ/IEHVM BHYTPILLHIM OMPOMiHEHHAM
> 4,5 bK/Kr;

4) 20 nnaueHT Bif XKIHOK, AKi mepeHecnn
COVID-19 nig yac BaritHoCcTi.
3a3HayeHi nnaueHTn

KOHTponem.
3aranbHOricTonoriyHe AOCAigKEHHA MNPOBO-
JWIN 3a CTaHAAPTHOK CxeMoto. I3 dikcosaHoi B
HeWTpanbHOMy dopmaniHi TKaHWHK MnaleHTu
yepes ycio TOBLLY BMpi3anu 6 LWMaTouKiB (a4Ba 3
Kpato, iBa 3 MapaleHTpanbHOi YacTuHY, fiBa 3
LleHTpanbHOI 30HU nnaueHTy). Matepian 06po6-
nanv 8 napadiHoBin 3anvsLj, 3pian dapbysann:

a) reMaToKCUAIH-€03MHOM;

6) nikpodykcrHom 3a BaH li3oHom (ua meTo-
[VKa [Ia€ 3MOTY BUABKTY CMONYYHY TKaHUHY).

3acTocoByBanM  iMyHOTICTOXiMiYHI  MeTofM
JBOCNIAKEHHA: METOR NoNiMepHOI geTeKuii Bu-
aBneHHa aHTturedis C-kit CD-117 1a CD-44 po
CTOBOYPOBMX KNiTWH 3a [JOMOMOrOK CUCTEMM
petekuii UltraVisionQuanto nepokcupasa noni-
mep i DAB nntoc xpomoreH. Bukopucrosysanu
peareHTu dipmu Thermo Scientific.

MpoTokon 3abapBneHHs: fenapadiHisy-
BaTV Ta 3HEBOAHUTM 3pi3 TKaHWUHW. MpommnTK
dochatHum 6ydepom Tpuui. Mposectn BU-
cokoTemnepaTypHe AemMacKyBaHHA aHTUreHa
B yutpatHomy 6ydepi npu pH 6,0. Mpommtn
dochatHum bydepom Tpuui. na 3meHweH-
HA HecneundiyHoro GoHOBOro 3abapBrieHHA
uepe3 eHAOreHHy nepoKcmpasy iHKyOyBaTu
ckno B Hydrogen Peroxide Block ynpoposx

nopigHioBanu 3
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BATITHICTb TA TOJIOT 1

10 xB. Mpomutn dpocdatHum 6ydepom Tpuui. HanecTn pea-
reHT Ultra V block gna 6nokyBaHHA HecneundiuHUX peakLiii
doHoBoro 3abapsneHHs Ta iHKybyBaTu npotarom 5 xB. lpo-
mut docdatHum bydepom Tpuui. HaHeCTn nepBrHHI aHTK-
Tina ¢ipmu Thermo Scientific Ta iHKy6yBaTn 30 xB. Mpomu-
M dochaTtHum Bydepom Tpuui. HaHectu Primary Antibody
Amplifier Quanto go C-kit CD-117, po CD-44 i no KOHTpONIo
Ta iHky6yBaTu Bnpogosx 10 xB. MpomuTn docdatHum byde-
pom Tpuyi. HaHectn HRP Polymer Quanto Ta iHkybyBaTu npo-
TArom 10 xB. Mpomutn dpocdatHum bydepom Tpuui. Jogatu
1 kpannto DAB Chromogen Quanto go 1 mn DAB Substrate
Quanto, nepemiwat 1 HaHecTW Ha 3pi3, iHKybyBaTU BNpO-
LOBX 5 XB., 3a/1€XHO Bifj NOTPIOHOro cTyneHsa 3abapBneHHsA.
MpomnTu ANCTUNBOBaHOK BOAOl 4 pasu. [posecTn KOH-
TpacTHe 3abapBneHHA Ta NOMICTUTU B Banb3am.

[TowmpeHicTb Ta IHTEHCMBHICTb peakLii ouiHoBanM Hanis-
KinbKicH1M meTofiom y 6anax, Big 0 go 3:

a) NOWMpPEHICTb:
¢ 0 — Hemae 3abapBneHHs;

e 1 — MeHwW AK 10% No3UTUBHO 3abapBEHNX KNITWH;
e 2-noHag 10% i MeHLW 5K 50% NO3UTUBHO 3abapPBEeHNX
KNITUH;
e 3 —romoreHHe 3abapBfieHHs noHag 50% KNiTuH;
6) IHTEHCMBHICTb peakujii:
o 0 — HeMa€e BMAUMOro 3abapBneHHs;
e 1 — cnabke 3abapBneHHs;
e 2 - noMipHe 3abapBrieHHs;
e 3 — BMpa3He 3abapBreHHs.

JocnigxeHHA NnaleHT NpPoBOAMAM 3riBHO 3 MPOTOKOMIOM,
3aTBepAXeHNM Hakazom MO3 Ykpainu N 417 Big 19.08.2004
(bopma 0113), i 3a knacudikalielo KOHCEHCYCHOro mnosno-
XeHHA AmcTepaamcbkoi pobouoi rpynn 3 muTaHb NialeHTu
(Amsterdam Placental Workshop Group Consensus Statement)
Big 2016 p. [30].

JlocnipgkeHHA norogxeHe Komicielo 3 6ioeTUKN Ta [JEOHTO-
norii npn JY «lHCTUTYT nepiaTpii, akylwepcTsa i riHeKonorii im.
akag. O.M. Jlyk'aHosoi HAMH YkpaiHw» Big 20.05.2021. Yci yyac-
HUL focnifpKeHHaA Hapany iHbopMoBaHy 3rogy.

PE3YNbTATIU

AHaniz MopdonoriyHoro JOCHIAKEHHA MNALEHT Y XIHOK i3
XPOHIYHIM CTPECOM 3rifHO 3 AMCTepPAAMCbKOO KnacudikaLlieto
(2016) 3acBiguuB, WO B YCiX JOCAILKYBaHMX rpynax € mopdo-
NOTiYHi 3aranbHi 3MiHY (3a6apBNEHHA reMaTOKCUSTiH-€03UHOM):
ricTONOriuHi Ta iIMyHOTiCTOXIMIYHI.

licTonoriyHMy Mapkepamm CTpecy € BY3NNKU CUHLMTIO-
TpodobnacTa (puc. 1-2) cepepHix i TepmiHaNbHUX BOPCUH
XopioHa. BcTaHOBNEHo, WO MOPIBHAHO 3 KOHTpoONem npu
XpOHiuHOMYy cTpeci, 3ymoBneHomy COVID-19 Ta BHYTpILHIM
ONPOMIHEHHAM, JOCTOBIPHO 36iNblUyeTbCA KinbKicTb baraTo-
AAEPHUX CUHLMTIANbHUX BY3NKKiB, 0cobnnBo y rpymax 2 (3
HEBMHOLLYBAHHAM BariTHOCTI) Ta 4 (MNaLeHTU XiHOK, AKi ne-
pexsopinu Ha COVID-19).

Takox rictonoriyHo 6ynu BuABREHi HePiBHOMIPHI 3MiHW Mi-
KpOBifLapyBaHHA aeLnpyanbHOi O0BONOHKM  BOTHULLEBOIO
XapaKTepy B YCix AOCMiAXyBaHUX rpynax NOPIBHAHO 3 KOHTPO-
nem. TobTo, BigNOBiAHO [0 AMCTepAaMcbKoi Knacudikauii
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PucyHok 1. By3nukn cunuuTiotpodobnacta B cepegHix i TepmiHanbHuX
BOPCUHAX XOPiOHA KOHTPOMbHOT rpynu

3abapBNeHHA reMaToKCUAiH-e03HOM, 30inblueHHA X 20.
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PucyHok 2. By3nuku cunuutiotpodobnacta B cepeHix i TepmiHanbHuX
BOPCMHAX XOPiOHa NOCTKOBIAHOT rpynut
3a0apBAIeHHA reMaToKCUiH-e03uHOM, 30inbLuerHs X 20,
(2016), BUABNEHO CYAUHHI MaTePUHCHKI NpoLecy, AKi NoB'A3aHi
3 nopyweHHam nepadysii. Y 3ragaHiin Knacudikauii 4o cyguHHNX
NpoLeciB MaTEPUHCHKIX CTPYKTYP MaLeHTW BIGHOCATb CyANHM
JeunayanbHoi 0600HKY 1 MiXKBOPCUMHYACTWIA MPOCTIp.

AHani3 imyHoricToxiMmiuH1X MapkepiB CTOBOYPOBKX KIiTUH
CD-117 1a CD-44 nopiBHAHO 3 KOHTpONeM (Tabs. 1) BCTaHOBB
ekcnpecito CD-117 y nnaueHTi gocnigkysaHux rpyn 2, 3 i 4.
BusaBneHo HepiBHOMIpHICTb po3TallyBaHHA MapKepa CTOBOY-
poBux KnitnH CD-117 (puc. 3) - Haibinbly 4OCTOBIPHO B XOpi-
anbHUX BOPCVHKax Ta BapTOHOBUX CTPYKTypax TPeTboi rpynu
pocnimpkeHHA. Takox 3adikcoBaHO HepPiBHOMIPHICTb ekcnpecii
CD-44 i BorHuweBui xapakTep nepeBaxHo y rpyni 3 Ta MEHLLOIO
mipoto y rpyni 4 (puc. 4). Mpu ubomy 36inbLuyBanaca KinbKictb
AeAknx BopcuH. Ane y 80% BunagkiB cnoctepiranocs noLKo-
DeHHA y Burnagi guctpodii, nikHosy Ta anonto3y CD-117-no-
3UTWBHKX KNITWH, LLO BKa3ye Ha 3MeHLEeHHA yHKLioHanbHIX
ocobnuBocTein cTOBOYPOBUX KNITUH. Y YaCTWHI MnaLeHTapHuX
CTPYKTYP BOPCMHOK, a TakOoX feLuayanbHoi 0BONOHKM TaKi
CKynueHHA BUABNEHi B rpynax 3 Ta 4 (puc. 5, 1abn. 1).

Cnig, 3a3HaunTM HepiBHOMIpPHICTL ekcnpecii mapkepis CD-
117 i CD-44 y cTpykTypax nynosuHu B rpynax 3 1a 4. Y rpyni
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Tabnuua 1. ImyHoricToximiui MapKepu CTOBOYPOBIX KNITUH MNALIEHTV XIHOK i3 XpOHIUHUM CTpecom, 6anu
(-117
[pynu [JleunpyanbHa 06onoHKa Bopcunku 060n0HKM MynosuHa

KNTUHN anctpodia KNiTVHY Anctpodia KNiTUHY Anctpodia KNiTUHY anctpodia

fpyna T (KoHTpoNb) 0 0 2 0 0 0 0 0
[pyna 2 (HeBuHOLLYBaHHS) 0 0 3 2 2 2 3
[pyna 3 (BHyTPiLLHE ONPOMIHEHHA) 2 2 3 3 0 2 2 2
Tpyna 4 (nepexecexnii COVID-19) 2 2 3 2 2 2 2 0
(D-44
[JeumnayanbHa 06010HKa BopcuHkn 060n10HKN MynoguHa

KNiTUHN anctpodia KNiTUHN Anctpodia KNiTUHY anctpodia KNiTUHN anctpodia

fpyna 1 (koHTpons) 2 1 3 0 2 0 1 1

[pyna 2 (HeBMHOLIYBAHHA) 3 2 3 1 2 1 0 0
[pyna 3 (BHyTPILLHE OMPOMIHEHHA) 2 2 3 3 1 1 2 2
2 2 3 3 2 I 3 3

[pyna 4 (nepexecexuii COVID-19)

. i _ X i =
i M e T S R SN

Pucynok 3. Ekcnipecia (D-117 y BopcuHKax XopioHa rpynin 3 BHYTPiLLHIM PucyHok 5. Ekcnpecia (D-117 y feunpyansHiit 060n0HUi rpynu 3 nepexeceHm

ONpoMiHeHHAM > 4,8 bK/kr COVID-19

ImyHoricToximiuHa peakuia MKAT CD-117, 36inbuuenns X 20. ImyHoricToximiuHa peakLia MKAT CD-117, 36inbuuera X 40.

3 ekcnpecis CD-44 byna BupasHiLwoto, Hixk CD-117, y nooguHo-
KNX BUNafKax BUABNANNCA CKYMUYEHHA rinepnnasoBaHux CTOB-
6ypOoBUX KNITUH HABKOMO CYAMH i3 MOOAUHOKUMI KNiTUHAMU Y
BapToHoBuMx aparnax. Y rpyni 4 B 6inblUOCTi BUNaAKiB HasABHa
pndysHa BupasHa ekcnipecia CD-44 i CD-117 y BapToHoBuMX
Jparnsax, i3 NOMIpHUM CKyMUYeHHAM HerinepnnasoBaHWX CTOB-
6ypoBUX KNiTH 6ing cyguH.

IMyHoricTOXiMiYHe BOCNiAXeHHA MapKepa CTOBOYPOBMX Kli-
TH CD-44 BMABUNO 3HauYHe 3poCTaHHA KinbkocTi CD-44-no3u-
TUBHUX KNITUH Y Nonsx 30py (Npu 36inblieHHi X 20), 0co6nmso
B XOpiafibHUX BOPCMHAX Ta NYMNOBVHi B KOHTPOSbHIl rpyni. 3a-
¢ikcoBaHO NOCMNEHHA eKcnpecii B CTPOMI XOpianbHNUX BOPCUH
rpynu 3 (puc. 6).

AHani3 imyHorictoximiyHoi ekcnpecii CD-44 B rpynax

- NNALEHT XKiHOK i3 XPOHIYHMM CTPECOM NOKa3as, Lo Hepis-
PucyHok 4. Excnpecist (D-44 y BopcuHKaX XopioHa rpyni 3 NepeHeceHim HOMipHe i 36inblIeHHA B YaCTUHI NnaueHT 6yno nos'asa-

(0viD-19 He 3 flecTpyKLUiel (ocobnnBo guctpodiero) unx mapkepis
ImyHoricToximiuHa peakuis MKAT (D-44, 36inblueHHa X 63, (puc. 7).
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Pucyok 6. Ekcnpecia (D-44 y BopcuHKax XopioHa rpynit 3 BHYTPILUHIM
ONPOMIHEHHAM > 4,8 bk/kr
ImyHoricToximiuHa peakuia MKAT CD-44, 36inbuennsa x 20.

OBIOBOPEHHA

BctaHoBneHi imyHoricToximiuHi ocobnnBocTi cToBOYpOBIX
KNITUH Y CTPYKTYpax nnaLeHTV Npu pi3Hii NaTonorii Baxnmsi 3
nornAgy pereHepaTopHNX MOXITMBOCTEN MPW X 3aCTOCYBaHHi 3
METOI0 NiKYBaHHA.

36inblueHHsA KiNbKOCTi CTOBOYPOBUX KNITWH Y NaLeHTapHo-
My Gap’epi € 3aKOHOMIPHOIO peakLiel Ha YLWKOmKeHHA. Ha oc-
HOBI LIbOro MOXHa CyAMUTI NPO TAXKICTb NePEeHeCeHoro cTpecy i
1ioro HacnigKm ona cTpykTyp nnaueHTn. Ockinbku nnateHTa 6epe
y4acTb B OpraHoreHesi nnoga, Aye BanmBo BpaxoBysaTw i pere-
HepaTopHi MOXNMBOCTI NPY Al HANNOLUMPEHILLIMX LUKIAANBUX YNH-
HUKIB — BHYTPILLHbOrO ONpoMiHeHHs Ta nepeHeceHoro COVID-19.

BuasneHi imyHoricToximiuHi ocobnmsocTi ekcnpecii cToBbypo-
BVX KMITUH NPW BHYTPILLHbOMY ONPOMIHEHHI Ta NepeHeceHoMy
COVID-19 cBiguaTb Npo Ppi3Hy CMPAMOBAHICTb LIMX YMHHUKIB.
Tak, npu KopoHaBipycHili XxBopobi BipioH NpUrHivye fo3piBaHHA
BOPCMHOK XOpioHa Ta 36inbLuye Gibpo3 cTpomm i MaTepUHCHKI
iHpapKTK, NopyLuye nepdy3ito MaTEPUHCLKIX | PeTanbHIX CTPYK-
Typ. BHyTpiLuHe onpoMiHeHHA NPY3BOAUTb 0 CTPYKTYPHOTO No-
LIKOAXKEHHA CMHLMTIOTpodobNacTa Ta KNITUH eHROoTeNito CyanH.

HalBumpaxeHiwwoto € Aia BHYTPILLHbOrO OMPOMIHEHHS (rpyna
3). fye BaxnuBMM € GaKT, WO BHYTPILLIHE ONPOMIHEHHA ypa-
Xae i cami cToBOYPOBI KNiTUHM: X0ua X KiNbKiCTb 3HaUHO 36inb-
LieHa, OffHaK nepeBaxHa OiNbLUiCTb Ma€ 3HAUHO 3HUKEHI GyHK-
LiioHanbHi MOXNMBOCTI.

BMCHOBKU

Mpw gii XpoHiYHOro CTpecy, 3yMOBAEHOTO Pi3HUMM YMHHIKA-
MU, BifiOyBatloTbCA 3arabHi 3MiHK BCIX CTPYKTYp NnaLeHTapHo-
ro 6ap'epa:
e MiKpoOBiflIapyBaHHA [JeungyanbHoi 060noHKM (go-
CTOBipHe 36inblUeHHA KiNIbKOCTi BUNaAKiB y [OCHigXKyBa-
HUX rpynax);
e nopylueHHAa nepdysii B CTPYKTypax nnaLeHTapHOro
6ap’epa (MaTePUHCbKI YAHHUKN);
e y CTOBOYpPOBMX KNiTWHAX NAaueHT TPbOX JOC/iLXYBa-
HUX rpyn NOPIBHAHO 3 KOHTPOJIEM BUABNEHO CTPECOreHHi
MapKepwu.
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Pucynok 7. Ekcnpecia (D-44 BuABMna BorHuLa UCTpodii croBOYpoBuUX KNITUH
Y TPy 3 BHYTPILUHIM ONPOMIHEHHAM > 4,8 Bk/kr
ImyHoricToximiua peakLia MKAT CD-44, 36inbluerns X 20.

BcTtaHoBneHo pocToBipHe 36iNblueHHA MOLWMpPeHOCTi Ta
iHTEHCMBHOCTI IMYHOTICTOXIMIYHUX MapKepiB CTOBOYPOBMX
KnitnH CD-117 i CD-44 Ha Tni AncTpodiyHO-AeCTpyKLiNHUX
3MiH y NnaLeHTapHuX CTpyKTypax TpodobnacTa gocnifxysa-
HUX MNaLeHT.

HaiiBrpasHilui 3miHu fecTpykuii ctoBbyposux KnitH CD-117
BUABNEHI B NNaLEHTaX i3 BHYTPILWHIM ONPOMIHEHHAM, Lo Mig-
TBEPAXYE binbLu BpasHa ekcnpecia CD-44.

XPOHIYHWI CTpec, 3yMOBAEHWI PI3HUMU YMHHUKaMK, Cpu-
UMHAE OJHOTUMHI 3MiHM B MNaLeHTapHUX CTPYKTypaX, ofHaK
BOHV MaloTb Pi3HUI CTYNiHb BUpaxeHHA. Mpwn fgo3ax = 4,8 bk/kr
BHYTPILLUHbOrO OMNPOMIHEHHS Lii 3MiHW HaNBINbL BUPa3Hi.

KoHenikT iHTepeciB
KoHbnikT iHTepecis BifcyTHil.
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INTRODUCTION

Perinatal pathology occupies a leading place
in infant mortality. In 25-30% to 50% of cases
it is caused by placental factors (placental dys-
function, decidual membrane detachment,
umbilical cord pathology, congenital malforma-
tions of the placenta and umbilical cord vessels),
which cause placental disorders and lead to fe-
tal death [3-11].

New data [12] about the role of stem cells
regenerative capacity in the placenta, as well
as cells classified as totipotent, pluripotent
and multipotent have been published. Among
them, the most studied cell surface phenotypes
are CD-44, CD-34, CD-105 and C-kit [13-16].

We paid special attention to C-kit (CD-117),
which is expressed by C-kit-encoding type Il
tyrosine kinase receptor. C-kit-cells are plurip-
otent cells with a normal karyotype, which is
a direct derived from the chorionic structures
of the placenta and amniotic fluid and has no
surface antigen [17]. It has also been found that
C-kit (CD-117), as an offspring of totipotent
stem cells, can give rise to almost all tissues and
organs [18].

We found the importance of CD-44 antigen in
placental tissues. It is unique among mammal’s
nuclear cells, because it stimulates little halogen
reactivity [18-20].

Currently, stem cells (mesenchymal, hema-
topoietic) are widely discussed and used as a
regenerative factor [21-25] in various patholog-
ical processes, but placental tissue is used with-
out regard to the pathology of the pregnant
woman [26].

Very isolated studies have used induced stem
cells for treatment pregnant women with pre-
eclampsia [27], which were synthesized on struc-
tural DNA corresponding to changes in hypoxia
associated with placental dysfunction [28].

Therefore, our studies of placental stem cells
are important to identify the structural and mo-
lecular mechanisms of their changes under the
influence of chronic stress associated with the
pathology of the pregnant woman, especially
with internal irradiation and COVID-19.

Objective of the study was to investigate the
features of immunohistochemical markers of
pluripotent stem cells of the C-kit receptor CD-
117 and CD-44 antigen from pregnant women

with chronic stress by studying the level of cor-
tisol in saliva (saliva test) and by determining
morphological criteria for multinuclear chorion-
ic villi epithelium [29].

MATERIALS AND METHODS

80 women placentas with chronic stress were
studied in the following groups:

1) 20 women placentas with physiological
pregnancy and gestation 38-40 weeks;

2) 20 women placentas with miscarriage;

3) 20 women placentas with chronic stress
due to internal irradiation > 4.5 Bq/kg;

4) 20 women placentas who had COVID-19
during pregnancy.

These placentas were compared with control
group.

General histological examination was per-
formed according to the standard scheme.
6 pieces (two from the edge, two from the para-
central part, 2 from the central zone of the pla-
centa) were cut from the placenta tissue fixed in
neutral formalin through the entire thickness.
The material was treated in paraffin, the sec-
tions were painted:

a) hematoxylin and eosin;

b) picrofuxin according to Van Gieson (this
technique allows you to detect connective tis-
sue).

Immunohistochemical methods were used:
the method of antigens C-kit CD-117 and CD-44
polymer detection to stem cells using the Ultra-
VisionQuanto peroxidase polymer and DAB plus
chromogen detection system. Thermo Scientific
reagents were used for this study.

Staining protocol: dewax and dehydrate the
tissue section. Rinse with phosphate buffer
three times. Carry out high-temperature un-
masking of the antigen in citrate buffer at pH
6.0. Rinse with phosphate buffer three times. To
reduce nonspecific background staining due to
endogenous peroxidase, incubate the glass in a
Hydrogen Peroxide Block for 10 minutes. Rinse
with phosphate buffer three times. Apply UltraV
block reagent to block non-specific background
staining reactions and incubate for 5 minutes.
Rinse with phosphate buffer three times. Apply
primary Thermo Scientific antibodies and incu-
bate for 30 minutes. Rinse with phosphate buffer
three times. Apply Primary Antibody Amplifier
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Quanto to C-kit CD-117, to CD-44 and to control and incubate
for 10 minutes. Rinse with phosphate buffer three times. Apply
HRP Polymer Quanto and incubate for 10 minutes. Rinse with
phosphate buffer three times. Add 1 drop of DAB Chromogen
Quanto to 1 ml of DAB Substrate Quanto, mix and apply to the
slice, incubate for 5 minutes, depending on the desired degree
of staining. Rinse with distilled water 4 times. Contrast color and
place in balm.

The prevalence and intensity of the reaction was evaluated
by the semi-quantitative method in points from 0 to 3:

a) prevalence:

e 0-no color;

e 1 —less than 10% of positively stained cells;

e 2 — more than 10% and less than 50% of positively

stained cells;

¢ 3 - homogeneous staining of more than 50% of cells;
b) intensity:

e 0 - novisible color;

e 1 —weak color;

e 2 — moderate color;

e 3 —expressive color.

Placental examinations were performed according to the
protocol approved by the order of the Ministry of Health of
Ukraine N2 417 of 19.08.2004 (form 0113) and according to the
classification of the consensus position of the Amsterdam Pla-
cental Workshop Group Consensus Statement from 2016 [30].

The study was approved by the Commission on Bioethics and
Deontology at the State Institution “O.M. Lukyanova Institute of
Pediatrics, Obstetrics and Gynecology of the NAMS of Ukraine”
from 20.05.2021. All participants gave informed consent.

RESULTS

Analysis of women placenta with chronic stress morpholog-
ical examination according to the Amsterdam classification
(2016) showed morphological general changes (hematoxylin
and eosin staining) in all studied groups: histological and im-
munohistochemical.

Histological stress markers are syncytiotrophoblast nodules
(Fig. 1-2), middle and terminal chorionic villi. A significantly in-
creased number of multinucleated syncytial nodes was found
comparing control with chronic stress caused by COVID-19 and
internal irradiation, especially in groups 2 (with miscarriage)
and 4 (women placentas with COVID-19).

Also histologically uneven changes in the decidual mem-
brane of micro detachment with focal nature were detected
in all study groups, compared with the control group. That is,
according to the Amsterdam classification (2016), vascular ma-
ternal processes associated with perfusion disorders have been
identified. Vascular processes of placenta maternal structures
in the mentioned classification are presented as: vessels of the
decidual membrane and intervillous space.

Analysis of immunohistochemical stem cells markers CD-117
and CD-44 in comparison with the control (Table 1) revealed
the expression of CD-117 in the placenta of 2, 3 and 4 study
groups. The uneven location of the stem cells marker CD-117
(Fig. 3) - the most significantly in the chorionic villi and Whar-
ton’s jelly of the third study group. Uneven CD-44 expression
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Figure 1. Nodules of syncytiotrophoblast in the chorion middle and terminal
villi of the control group

RN R A T

Figure 2. Syncytiotrophoblast nodules in the chorion middle and terminal villi
of the group who had COVID-19 during pregnancy

Hematoxylin-eosin staining, magnification x 20.

and focal nature were also observed, mainly in group 3and to a
lesser extent in group 4 (Fig. 4). At the same time, the number of
some villiincreased. However, damage in the form of dystrophy,
pyknosis and apoptosis of CD-117-positive cells was observed
in 80% of cases, which indicates a decrease in the stem cells
functional characteristics. Such clusters were found in part of
the villi placental structures, as well as the decidual membrane
in groups 3 and 4 (Fig. 5, Table 1).

Uneven expression of markers CD-117 and CD-44 in umbilical
cord structures of groups 3 and 4 should be noted. Expression
of CD-44 in group 3 was more pronounced than CD-117, in iso-
lated cases there were clusters of hyperplasia stem cells around
single-cell vessels in Wharton's jelly. In group 4, in most cases,
there is diffuse expression of CD-44 and CD-117 in Wharton's
jelly, with a moderate accumulation of non-hyperplasia stem
cells near the vessels.

Immunohistochemical study of the CD-44 stem cell marker
revealed a significant increase in the number of CD-44-positive
cells in the visual field (x 20), especially in the chorionic villi and
umbilical cord in the control group. It was an increase expres-
sion in the chorionic villi stroma of group 3 (Fig. 6).
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Table 1. Immunohistochemical markers of placental stem cells from women with chronic stress, points

Groups Decidual membrane
cells dystrophy cells
Group 1 (control) 0 0 2
Group 2 (miscarriage) 0 0 3
Group 3 (internal irradiation) 2 2 3
Group 4 (coronavirus disease) 2 2 3

Decidual membrane

cells dystrophy cells
Group 1 (control) 2 1 3
Group 2 (miscarriage) 3 2 3
Group 3 (internal irradiation) 2 2 3
Group 4 (coronavirus disease) 2 2 3

Figure 3. Expression of (D-117 in chorionic villi of the group with internal
irradiation > 4.8 Bq/kg
Immunohistochemical reaction of MCAT CD-117, magnification X 20.

TP

Figure 4. Expression of (D-44 in chorionic villi of the group that had COVID-19
during pregnancy
Immunohistochemical reaction of MCAT (D-44, magnification X 63.
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(-117
Villi Membranes Umbilical cord
dystrophy cells dystrophy cells dystrophy
0 0 0 0 0
2 2 2 3
3 0 2 2 2
2 2 2 2 0
(D-44
Villi Membranes Umbilical cord
dystrophy cells dystrophy cells dystrophy
0 2 0 I 1
1 2 1 0 0
3 1 1 2 2
3 2 1 3 3

Figure 5. Expression of (D-117 in decidual membrane of the group that had
(OVID-19 during pregnancy
Immunohistochemical reaction of MCAT CD-117, magnification x 40.

Analysis of immunohistochemical expression of CD-44 in the
women placental groups with chronic stress showed that its un-
even increase in the placenta was associated with the destruc-
tion (especially dystrophy) of these markers (Fig. 7).

DISCUSSION

We have established immunohistochemical features of stem
cells in the placenta structures in various pathologies are im-
portant in terms of regenerative capabilities in their use for
treatment.

An increase in the number of placental barrier stem
cells is a natural response to damage. Based on this, we
can judge the severity of the stress and its consequences
for the placenta structures. Because the placenta is
involved in the fetus organogenesis, it is very important
to consider its regenerative potential under the influence
of the most common harmful factors: internal irradiation

and COVID-19.
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Figure 6. Expression of (D-44 in the chorionic villi of the group with internal
irradiation > 4.8 Bq/kg
Immunohistochemical reaction of MCAT (D-44, magnification X 20.

The identified features of stem cell immunohistochemical
expression during internal irradiation and transferred COVID-19
indicate a different direction of these factors. Thus, in coronavi-
rus disease, the virion inhibits the maturation of chorionic villi,
as well as increases stromal fibrosis and maternal infarction, dis-
rupts the perfusion of maternal and fetal structures. Internal ir-
radiation leads to structural damage to the syncytiotrophoblast
and vascular endothelial cells.

The most expressive is the effect of internal irradiation
(group 3). Very important is the fact that internal irradiation
also affects the stem cells itself: although their number is sig-
nificantly increased, most of them have significantly reduced
functionality.

CONCLUSIONS

General changes in all placental barrier structures are detect-
ed under the impact of chronic stress due to various factors:
e micro detachment of the decidual membrane
(significant increase in the study group);
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Figure 7. Expression of (D-44 revealed foci of stem cell dystrophy in the group
with internal irradiation > 4.8 Bq/kg
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e malperfusion in placental barrier structures (maternal
factors);

e in the placenta stem cells of the three study groups in
comparison with the control were found stress markers.

It was a significant increase in the prevalence and intensity
of stem cells immunohistochemical markers CD-117 and CD-
44 on the background of dystrophic destructive changes in the
placental trophoblast structures of the studied placentas.

The most expressive changes of CD-117 stem cells destruc-
tion were found in placentas with internal irradiation, which is
confirmed by the more pronounced expression of CD-44.

Chronic stress due to various factors causes the same type of
changes in placental structures, but they have different degrees
of expression. At doses > 4.8 Bg/kg of internal irradiation, these
changes are most pronounced.
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0COBNMBOCTI IMYHOTICTOXIMIYHIX MAPKEPIB CTOBBYPOBUX KNITUH CD-117, CD-44 B MNALIEHTAX XIHOK HA T/l XPOHIYHOTO CTPECY
10.M. BoHpapeHKo, MonoaLvit HaykoBwii cnispobiTHuK nabopatopii naromopdonorii Y «IMAT im. akaa. O.M. lyk'aHosoi HAMH Ykpaitu», m. Kuig

06rpyHTyBaHHS. [InaLeHTa € NpeAMEToM iHTepecy AnA LWMPOKOTO 3arainy HayKoBLIB, OCKIbKY BOHa OaraTa CTOBOYPOBUMI KAITMHAMY Ta iXHiMy nonepeaHukami. (ToBOYpoBa KnituHa
— L€ KNITUH, AKa MAE 3AaTHICTb 10 CAMOOHOBIEHHA | MOXe AvdepeHLiioBATYCA HA NOTOMCTBO (AOUIDHI KIITUHIM) 0AHOMO 360 KinbKoX 3apoaKoBYX MNCTKIB. OCTaHHIMI POKaMil HayKoBL
QTPUManK HOBI AaHi NPO pereHepatopHi MoxaMBoCTi CToBOYPOBIX KAITUH. [poTe HasBHI NuLLe NO0AMHOKI NyOAiKaLT LWoao nnaLeHT. Tomy AOCTIZKeHHA CTOBOYPOBIAX KAITUH Y NAALEHTI
BAXK/INBI ANA BUABNEHHA CTPYKTYPHIX Ta MONIEKYNIAPHIX MEXaHi3MIB X 3MiH NpU AiT XpOHIYHOO CTpecy.

MeTa gocnigxeHHs: BUBUMTIA 0COBAMBOCTI IMYHOTICTOXIMIYHUX MapKeIB NKOPUNOTEHTHIX CTOBOYPOBIX KAITUH Ta iXHi MOPGONOTIYHI 0C06NMBOCTI.

Marepianu i metogu. byno socnigxero 80 nNaLeHT XiHOK i3 XPOHIUHMM CTPECOM NOPIBHAHO 3 KOHTPOAEM 33 AONOMOTOI0 3ara/bHOTICTONOTIYHOTO Ta iIMYHOTICTOXIMIYHOTO METOAIB Y
TaKIIX rpynax: rpyna 1 — nnaUeHTy i XIHoK i3 dizionoriuHmm nepedirom BariTHoCTi Ta TepMiHOM 38—40 TUKHIB, rpyna 2 — NAALEHTIA Bifl XIHOK i3 HEBUHOLLYBAHHAM BAriTHOCTI, rpyna 3 —
NAALEHTY Bif XIHOK i3 XPOHIYHIM CTDECOM, 3yMOBIEHUM BHYTPILLHiM 0NpOMIHEHHAM (4,5 bk/Kr i 6inbLue), rpyna 4 — nnaueHTy Big XiHok, Aki nepeHecnn COVID-19 nig uac BaritHocTi.

Pe3ynbrati. BcraroBrieHo A0cToBipHe 30iNbuieHHA excnpecii MapkepiB CTOBOYPOBIX KAITUH Y TDbOX AOCAIKYBAHIX rPynaX 3i 3HAUHIM NepeBaKaHHAM Y rpynax 3 Ta 4. Takox byno
BY3HAYEHO Pi3HY CMPAMOBAHICTb IXHIX YHHUKIB.

BucHoBKw. [y il XpOHIYHOTO CTPECy, 3yMOBNIEHONO PI3HUMY YAHHIKaMU, BIA0YBAIOTbCA 3arafbHi 3MiHIN BCiX CTPYKTYp NNaLeHTapHOro 6ap'epa: MiKPOBIALIAPYBAHHA eLAyalbHO
000110HKY (80CTOBIpHe 30iNbLUEHHA KINbKOCTI BUNAKIB Y AOCTIAXYBAHMX rpynax); NOPYLIEHHA Nepdy3il B CTPYKTYpax MaTepuHCbKOro NAaLeHTapHoro 6ap’epa; y CToBOYPOBYX KAiTUHaX
NAALEHT TPOX AOCAXYBAHIX TPyN NOPIBHAHO 3 KOHTPONIEM BUABAEHO CTPeCoreHHi Mapkepu. OTxe, XPOHIUHWI CTPec, 3yMOBNeHH PI3HUMY YAHHINKAMY, CIPUYUHAE OHOTUAMHI 3MiHN
B MNaLEHTAPHUX CTPYKTYpaX, 0/iHAK BOHY MaloTb Pi3HHii CTYNiHb BUPAKEHHA — NP BHYTPILUHBOMY ONPOMIHeHHi B 403aX > 4,8 BK/Kr Li 3MiM HaitbinbLL BUpa3Hi.

KntouoBi cnioBa: nnatenta, cros6yposi knitutu, mapkepu C-kit CD-117, (D-44, xpoHiuwii cTpec.

FEATURES OF IMMUNOHISTOCHEMICAL MARKERS OF STEM CELLS CD-117, CD-44 IN FEMALE PLACENTAS ON THE BACKGROUND OF CHRONIC STRESS
Y.M. Bondarenko, junior researcher, Laboratory of Pathomorphology, SI“0.M. Lukyanova Institute of Pediatrics, Obstetrics and Gynecology of the NAMS of Ukraine”, Kyiv

Background. Placenta is a subject of interest to a wide range of scientists because it is rich in stem cells and their precursors. A stem cell is a cell that has the ability to self-repair and can
differentiate into offspring (daughter cells) of one or more germ layers. In recent years, scientists have obtained new data of stem cells regenerative potential. However, only isolated publications
about placental stem cells are available. Therefore, our studies about placental stem cells are important for discovery of structural and molecular mechanisms, their changes under the influence
of chronic stress.

Objective: to study the features of immunohistochemical markers of pluripotent stem cells and their morphological features.

Materials and methods. We examined 80 women placentas with chronic stress in comparison with control using general histological and immunohistochemical methods in the following
groups: group 1—women placentas with physiological course of pregnancy in term 38—40 weeks, group 2 — women placentas with miscarriage, group 3 —women placentas with chronic
stress due to internal irradiation (4.5 Bq/kg and more), group 4 — women placentas which had COVID-19 during pregnancy.

Results. There was a significant increase of stem cell markers expression in the three study groups with a significant predominance in groups 3 and 4. It was also determined the different
direction of their active factors.

Conclusions. The general changes of all structures of the placental barrier are detected as a result of chronic stress due to various factors: micro detachment of the decidual membrane
(significant increase in cases in the studied groups); malperfusion in the structures of the matemal placental barrier; in the placenta stem cells of the three study groups in comparison with
the control were found stress markers. Thus, chronic stress due to various factors causes the same type of changes in placental structures, but they have different degrees of expression — with
internal irradiation doses > 4.8 Bq/kg, these changes are most expressive.

Keywords: placenta, stem cells, markers C-kit (D-117, CD-44, chronic stress.
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