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MerTa — B/BUNTH acouiaLLil MK MOKa3HMKaMU KAITMHHO-TYMOPA/IbHOr O IMYHITETY, MPO- | NPOTU3anansHnX LWMTOKIHIB, piBHeM PAI-1y crpoBartui Kposi
Ta BapiaHToM noniMop@iamy reHa PA/-Ty XIHOK 13 paHHIMV penpOaYKTUBHIMN BTPATaMU.

Marepianu i MmeToam. BifiOpari nauieHTky (n=115) nogineHi Ha Tpu rpynn 3rigHo 3 Tnom nonimopdismy: | rpyna — 20 nauieHTok i3 NoniMopdismMon
reHa PAI-1(675 5G>5G), Il rpyna — 53 XiHKK 3 noniMopdiamom reHa PAI-1 (675 5G>4G), Il rpyna — 42 XiHkn 3 noniMopdiamom reHa PAK-1 (675 4G>4G).
Y LOCHIKEHHI 3aCTOCOBAHO OI0NIOCEMAHTUYHII aHanNi3; OLIHEHO @aHaMHECTUYHI AaHi; BUKOPUCTAHO NOMIMePasHy NaHLoroBy peakLiio ANd B13Ha-
YEHHA NOIMOPPI3MIB reHIB TPOMOOMDINIT; IMyHOMEPMEHTHII aHani3 — AN BUSHaYeHHs piBHA PA/-1, thakTopa HeKpo3y NyXnHN o, IHTEpenKiniB (IL)
4, 6,10 y cmpoBaTUi KPOBI.

Pesynbratn. Cepeniii Bik XIHOK TemaTtuynmx rpyn OyB 3icTaBHMM | cTaHosMB 32,5+0,9 poky, 33,9+0,7 poky i 33,6+0,7 poky, BiANOBIAHO. 38
pesynbTatamu aHanisy acouiauin BUABNEHO NeBHI acouialil MiXX NOKasHKaMu remMocTasy, BTpataMmi BariTHOCTI Ta rectauinHnuMy yCKnagHeH-
HAMYK, NOB’A3aHMKN 3 noniMopdismMamn reHa PA/-1. BCTaHOBNEHO TiCHI 3B'A3KW MiX NiagBuweHMN piBHAMYM IL-4 i IL-10, IXHIMKM nOKa3HUKaMu
3 piBHeM PAI-Ty cnpoBaTui kpoBi Ta nonimopdiamom reqa PA/-1. TigsuweHuii piseHb IL-4 4OCTOBIPHO aCcouiloBaBCA 3 PaHHIMK BTpataMu Ba-
FITHOCTI B @aHamHe3i Ta i3 Oibl paHHiM TEPMIHOM recTauil Ha MOMEHT NepeprBaHHA BariTHOCTI. BUABNEHO TeHAeHUII0 A0 36iNbWEeHHS Npo-
OyKyBaHHs IL-6 y cupoBaTul KpOBI XIHOK i3 noniMopdisMom reHa PAI-1 (675 5G>4G) Ta acouiauilo Horo 3 BUCOKOIO 4aCcTOTOK CaMOBIbHMX
ab0opTIB B @HAMHE3i B LIMX XIHOK.

BucHoBkW. BTpary BaritHoCTI B | TpMMECTPI CAiA PO3r/194aTh SK HAaCNIA0K KOMMIEKCHOT B3aEMOAIT TEHETUYHNX, IMYHHIX | TeMOCTaTUUYHKX (haKTopIB.
PAI-1, WO € HE NULLIE KIOUYOBUM aHTUMIOPUHONITNYHUM DAKTOPOM, ane i 6i1KOM rocTpol hasu Ta MeaiaTopoM IMyHO3ananbHNX peakuin, akuii Bnam-
BAE Ha KMAITVHHY Mirpauito, pemoaentoBaHHA NO3aKNITMHHOIO MaTPUKCY | TKAHMHHY IHBA3IO.

JlocnigkeHHs BUKOHaHO BIANOBIAHO A0 NPUHUMMIB ["enbCiHCbKOT Aeknapalil. [TpOTOKON AOCNIAXEHHS YXBANeHO TIOKaIbHUM €TUYHM KOMITETOM
3a3HaueHol ycTaHoBW. Ha NnpoBeaeHHs A0CIAXEHb OTPYMAaHO IHPOPMOBAaHY 3roy »XIHOK.

ABTOPU 3a9BNSI0Tb MPO BIACYTHICTL KOHMAIKTY iIHTEPECIB.

KnrouoBi cnoBa: BaritHICTb, HEBUHOLLYBaHHA BariTHOCTI, reHeTUYHi NoNIMOpMI3Mm, TPOMOOMDINIA, paHHi TepMiHW recTallil, npo3anasnbHi Ta NpoTH-
3anabHi LMTOKIHK, aKTUBHICTb, FeMOCTa3, AiarHOCTUKa.

Comprehensive analysis of associative relationships between indicators of cellular-humoral
immunity, pro- and anti-inflammatory cytokines in women with first trimester pregnancy loss

depending on PAI-1gene polymorphism
V.V. Panov, Yu.M. Duka
Dnipro State Medical University, Ukraine

Aim — to study the associations between cell-humoral immunity indicators, pro- and anti-inflammatory cytokines, serum PA/-Tlevels, and the PAI-1 gene
polymorphism variant in women with early reproductive losses.

Materials and methods. The selected patients (n=115) were divided into 3 groups according to the type of polymorphism: | — 20 patients with wild-
type polymorphism of the PAI-1 gene (675 5G>5G), Il — 53 women with heterozygous polymorphism of the PAI-T gene (675 5G>4G), Il — 42 women
with homozygous pathological polymorphism of PA/-1 (675 4G>4G). The study was based on bibliosemantic analysis; anamnestic data were evalu-
ated; polymerase chain reaction was used to determine thrombophilia gene polymorphisms; enzyme-linked immunosorbent assay to determine the
level of PA/-1, tumour necrosis factor-a,, interleukins (IL) 4, 6, 10 in the blood serum.

Results. The average age of women in the thematic groups was comparable and amounted to 32.5+0.9, 33.9+0.7 and 33.6+0.7 years, respectively.
The analysis revealed certain associations between haemostasis parameters, pregnancy loss and gestational complications associated with PA/-1
gene polymorphisms. Close links were established between elevated levels of IL-4 and IL-10, their indicators with serum PA/-T levels, and gene poly-
morphism. Elevated IL-4 levels were significantly associated with a history of early pregnancy loss and earlier gestation at the time of pregnancy
termination. A tendency towards increased IL-6 production in the serum of women with PA/-T gene polymorphism (675 5G>4G) and its association
with a high frequency of spontaneous abortions in the history of these women was revealed.
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Conclusions. Pregnancy loss in the first trimester should be considered as the result of a complex interaction of genetic, immune and haemostatic
factors. PAI-Tis not only a key antifibrinolytic factor, but also an acute phase protein and mediator of immune-inflammatory reactions that affects cell

migration, extracellular matrix remodelling and tissue invasion.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local Ethics
Committee of the participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.

Keywords: pregnancy, miscarriage, genetic polymorphisms, thrombophilia, early terms of gestation, pro-inflammatory and anti-inflammatory cytokines,

activity, hemostasis.

Beryn

HeBI/IHOH_IyBaHHH BaritTHOCTi (HB) i perpo-
JYKTUBHI BTPATH, IKi BKJIIOYAIOTh Ge3ILIi It
(y TOMY YHCIIi HESICHOTO reHesy ), HaraTopa3osi He-
B/layui €eKCTPAKOPIOPAJbHOTO 3aILIIHEHHS 1 MHO-
JKMHHI iMIIJTaHTAIliiHI BTpaTH (K OJJHOPa30Be MU-
MOBIiJIbHE TIepEPUBAHHS BariTHOCTI, TaK i 3BUYHA
BTpaTa IJ10/1a, He3aJIeKHO Bi/[ IJISIXY OTPUMaHHS
BariTHOCTI — B TIPUPOIHOMY ITUKJIi 200 ITiCJIst 3aCTO-
CYBaHHS JIONOMIKHUX PENPOAYKTUBHUX TEXHOJIO-
Tiil) 3aTMINAIOTHCS, K 1 paHilie, HAWBAKJIUBIIIOO Ta
AKTYJIBHOIO TIPOOJIEMOIO TPAKTUYHOTO aKyIIEePCTBA.
BuBuaioTbcs Ta BAOCKOHATIOIOTHCS METO/IU JiarHOC-
TYBaHHS 3arPO3U TIePEPUBAHHS BariTHOCTI, IMCKY-
TYIOTbCSI Ta OCIOPIOIOTLCS HAIPSMU B JIIKYBaHHI
it mpodizaKkTUIll BTpAT BariTHOCTI, 9aCTOTA IIbOTO
VCKJIQJTHEHHS He Ma€ TeHJIeHIIi1 10 3HsKeHHs [ 7,16].

Xoya BU3HAUEHHS MOBTOPHUX BUKU/IHIB € IyKe
CYTIEPEUYTIMBUM Y JIEKITTbKOX IOCTI/IKEHHSIX, 3araJib-
HO ITPUIHATO, 1110 3BUYHE HEBUHOIITYBAaHHS BariTHOC-
11 (3HB) — 116 MUMOBIi/IbHE TIPUTTMHEHHST IBOX 200
OiJIbIITe KJIIHIYHO BUBHAHUX BaTiTHOCTEH, IK BU3HA-
yeHo B KepiBHUX mpuHIMnax AMepuKaHChbKOTO TO-
BapUCTBa PENPOAYKTUBHOI Meuiuun [3,4,16]. 3a
orinkamu, IprdaN3HO 1-4% KiHOK, SIKi 3aBariTHiIN,
crpaxaaoTh Ha 3HB, i 11i mokasHuKM MOKYTH OyTI
3aHMKEHUMU Yepe3 HelloCIi/I0BHICTh Y BUSHAYeHH]
it kacudikartii, mo pisHAThCA y eBiTi [ 3,4 ]. OcHoBHI
npuurau 3HB pisHsThCA B pisHUX skiHOK. ChOTOHI
JIOCTOBIPHO BU3HAYEHO KiJIbKa 3arajbHUX (PaKTOPIB
pusuky 3HB, cepen sxux — BiK maTepi, cTan
3/10POB’sI, TeHETUYHI aHOMaJIi1, (haKTOPU HABKOJIUIII-
HBOTO cepesoBuia Ta crnocib xutts [3,4]. OxHak
y ona 50% kiHOK, siKi cTpaskaaioTs Ha 3HB, Hemae
YiTKO BU3HAUYeHoi eTioJiorii [3,4,34,36].

[Tpu 3HB yactoTa aHOMaIbHOTO KapioTHITy eMO-
pioHa HabaraTo HUKYA, HiXK 1pu criopaanaroMy HB,
[pU SIKOMY caMe TepepUBaHHS BariTHOCTI MOXKHA
BBAJKATH MTPOSIBOM TIPUPOJIHOTO BiIGOPY 3 BUCOKOTO
gactoToro (110 60% ) aHOMaIBHOTO KapioTuiry eMOpi-
ona. Ha rymky 6arathox daxisiiis, y 80% Burajxis
MPUYNHOIO TIOBTOPHUX TIepePUBaHb BariTHOCTI € iMy-
HoJstoTivHi [34,36,41,43]. | came TOMy HEKOPEKTHIUM
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€ TIPUITYIIIEeHHS, 1110 BCi PaHHI BTPATU BariTHOCTI
MTOB’s13aHi TiJIbKY 3 aHOMAJILHUM KapioTUTIOM TIJIOJA.

[lepepuBanns BariTHOCTI MOKJIMBE Ha Pi3HUX €Ta-
TMax i BUSABJISETHCS MPEIMILIAHTAI[IHHIMY BTPaTaMU
(y 1bOMY BUTIQJIKY KJIIHIYHO HIEThCS, SIK TPABUIIO,
PO OE3ILTIIS HESICHOT €Ti0JIOTii ), epriMILIaHTalliii-
HUMU (BariTHICTH HESICHOI JIOKAJIi3allii ) 1 MoCTiMILIaH-
TalliiHUMH, SKi SKpa3 i npostistiorbea SHB.

BaxxyuBuM € Te, 110 1icast 1BOX MUMOBIJIBHUX
abopTiB YacTOTA MIEpepUBaHHs HACTYITHOI BATiTHOC-
Ti ctanoBuTh 20—25%, a micas Tprox — 30-45%
[3,4,34,36]. Croroani yacTora 6e3aiTHUX MLII00IB
y CepelHbOMY CTAHOBUTH 3—5% TOPYKHIX map, 1o
Ma€ BKJIMBE coIliabHe i ieMorpadidHe 3HAYCHHS.

CrnankoBa TpoM60(diis, sika 3611blIye PU3UK
YTBOPEHHSI BEHO3HOI a60 apTepiajbHOI TpOMOOEM-
60J1ii, Moke OyTH OJHIEI0 3 MOKJIUBUX TPUIUH
Hes’sicoanoro 3HB y xinok. Hopmanpuuii pict
1 PO3BUTOK IJ10/Ta 3aJIE5KUTH BiJl 3/IeKBATHOTO KPOBO-
MocTavyaHHs B IIalleHTapHoMy KpoBoobiry. TTocriii-
Hi aHOMaJIbHI TinepKoaryJsiliiHi CTaHu B )KiHOK 31
CIIaIKoBOI0 TpoMOOdiieo i isiosoriuHe 3mileHHs
reMoCTaTU4HOro OajaHcy B OiK rimepKoaryJisiiii
y BariTHUX >KIHOK MTPU3BOJISITH /10 CXUITbHOCTI yTBO-
peHHst TPOMOIB i, 0TKe, TIOPYIIYIOTh KPOBOIIOCTAYaH-
HS Ta TIEPEIIKO/KAI0Th POCTY 1 PO3BUTKY eMOPIOHIB
[7,9-11,25,46].

Bussieno xinbka MoB’sg3aHUX TeHeTUYHUX (hak-
TOPIB PU3UKY, Y TOMY 4ucJii (paKTOPiB KOAryJIsilii
(daxrop II, pakrop V, haxrop XIIT i pibpunoren),
nedexTu GiOpUHOMTUYHOI cucTeMu (TKaHUHHUI
iHri6itop akTrBaropa iasMinorena-1 (PAI-1)), ri-
nepromortcreinemito (MTHER) i anriorensuHiie-
petBoptoBasibHU hepmenT (ACE). Konu renu, 1o
KOJYIOTb 11i (haKTOPH, MYTYIOTh, PU3UK TPOMOOEM-
6ouii 3HauHO 3pocTtae. OHAK BCe OTHO Pe3yJIbTaTh
JOCJIJIKEeHb, TTPUCBSYEHNX BUBYEHHIO 3B’SI3KY MiX
crakoBolo Tpombodinieio ta 3HB, saymmaorbes
i J10Ci CyTIepeYTMBUMMU.

BpaxoByiouu 3uanus, mo y 80% BUTaKiB Ipryu-
HOIO ITOBTOPHUX TIePEPUBaHb BaTiTHOCTI € IMYHOJIO-
TiYHi, MIXKHAPOTHUMU eKCcliepTaMU BBEJIEHO HOBeE T10-
HATTa — 3HB imyHos0T1uHOI eTiosorii (Recurrent
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Spontaneous Abortion of Immunological Origin-
RSAT). [Tpumnyckaiots, 1o ozg#ieio 3 npuynn RSAI
€ TopYIIeHHsT OaJaHCy MPOo3anaIbHUX MUTOKIHIB
[1,2,14,20]. 3HB Moske OyTH HACII TKOM TIOPYIIIEHHST
iIMyHHOTO roMeocTa3y Marepi Ta mioza. Pemozesto-
BaHHS CIIipaJIbHUX apTePiil MAaTKN MaTePi € OJHUM i3
KJIIOYOBUX €TalliB HOPMAJIbHOTO POCTY Ta PO3BUTKY
rtozia. J17ist paBUITbHOT TTatieHTallii HeoOXiTHe ajiek-
BaTHe TIOCTAaYaHHs KUCHIO, IO JIOCSATAETHCS 32 paxy-
HOK BIiJITIOBITHUX Cy/IMHHUX 3MiH. PO3BUTOK TKaHUH
TUI0JIa CTBOPIOE MOTEHITITHY iIMyHOJIOrYHY 11pobJiemy,
OCKIJIbKH TLTi/] MOJKE eKCIIpecyBaTh OaTbKiBChKI aHTH-
TEHW T, B JIETKUX BUTIA/IKAX, aHTUTEHU IOHOPA TaMeT.
ImyHHa cucTemMa MaTepi akTUBHO pearye Ha aHTUTeHU
J10/13, 1 TTIOPYIIEHHS PETYJIAILl i€ B3aEMO/IiT MOXKe
YaCTKOBO MOSICHIOBATH YCKJIQ{HEHHS BariTHOCTI, Taki
sk sukuaHi Ta SHB [6,8,12,17,21,33,34,39,44,47 ,48].
3HB Buksmkate Hacamiiepes HaOyTow TPoMOOMDITI-
€10, 1110 POOUTH HEOOXITHUM [TPOBEIEHHS CKPUHIHTY
Ha BUABJIeHHS aHTU(OChOTITITHNX aHTUTIL. AJte,
BPaxoOBYIOUH JIaHI CBITOBUX MOC]ijKeHb [9,26,
30,31,34,38,43], BBakaeMO aKTyaJIbHUM BUBYEHHS
MUATAHHS PO3BUTKY IJIAlleHTAPHOI ICYHKIT Y Ba-
TiTHUX 32 HASSTBHOCTI MyTallii reHa PAI-1, 3a5e5kHO Bijt
BUSABJIEHOTO TIOJIIMOP(}i3My, Y TOEIHAHHI 3 [OCJTi-
JUKEHHSAM IMYHOJIOTIYHUX MEXaHi13MiB KOHTPOJIIO PO3-
BUTKY TIJIAIEHTH 1 IOCTIIPKEHHST aKTUBHOCTI (hibpu-
HOJIITUYHOI cucteMu. Came 1M 3MiHaM 1 IPUCBSTYEHA
HAayKOBa poOOTa.

Mema nocijpkenHsl — BUBYUTH aCOIaIlil MiXK 110-
Ka3HUKaMU KJIITUHHO-TYMOPAJIbHOTO IMYHITETY, TIPO-
1 TPOTU3aNaTbHUX IUTOKIHIB, piBHeM PAI-1y cupo-
BaTIli KPOBIi Ta BapiaHTOM TiosiiMopdismy reHa PAI-1
B JKIHOK 13 DaHHIMU PENpoyKTUBHUMU BTPATaMU.

Marepianu i METOIU TOCITiZKEHHS

Ha 6a3i rinekosiorivHux Biytiyiens PerionaabHOTO
MEIMYHOTO IIEHTPY POJMHHOTO 3/10pOB’d M. {HITTpO
Biztibpano 115 jiHOK i3 BTpaToio BaritHOCTI B | Tpu-
MecTpi BikowM Bijt 20 pokiB /10 43 pokiB.

Bini6panux martientok (n=115) mozineto ua Tpu rpy-
nu: | kuriniuHy rpymy cranoBusm 20 AIieHTOK i3 1moJri-
Mopdismom rera PAI-13a mukum tutiom (675 5G>5G) —
rpyma KoHTpoio, I rpyiry — 53 jKiHKH 3 TeTepO3UToTHUM
nosiiMmopiamom reta PAI-1 (675 5G>4G), 111 rpymy —
42 KiHKW 3 TOMO3UTOTHIAM TIATOJIOTIYHIM TIOJIIMOP(i3-
MoM reta PAI-1 (675 4G>4G).

Kpumepii 3anyuenns BariTHUX JI0 TPYII CTIOCTEPE-
JKeHHsT: ToJiiMmopdism rena PAI-1, BTpara BariTHOCTI
B I TpuMecTpi 3 060B’I3KOBUM CIIPOCTYBAHHSIM T1a-
TOJIOTIYHOTO KapiOTHUILY TIJI0/IA, PETIPOyKTUBHUIM BiK
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KiHok. Kpurepiem 3asydeHHs BariTHUX J10 IPYIHU
KOHTPOJII0 OyB mosiMmopdism rera PAI-1 3a qukum
THUTIOM Ta aHAJIOTIUHI BUIIe3a3HAYE€HI BUMOTH.

Kpumepii sunyuenns nai€eHToK i3 AOCTIKEHHS:
BiK JKiHKM BiJl 45 POKiB; recTamiiiHuii Bik moHas
12 Tr;kHIB HAa MOMEHT BTPaTH BariTHOCTI, aHOMAaJIb-
HUU KapioTHUII TIJI0/1a, T ATBEPXKEeHHS HasiBHOCTI BU-
SIBJIEHUX «KpUTEPiabHUX» TpoMboditiii (BpoKe-
HUX i HAOYTUX ), OKUPIHHSL.

ITix yac goc/iKeHHS BUKOPUCTaHO GibaioceMan-
TUYHUN aHAaJi3; TPOBe/IeHO iIMyHO(EePMEHTHUI aHa-
JIi3 st rocatizpkenns piBast PAI-1, haktopa HEKpo3y
nyxauau o (TNF-a), intepaeiikinis (IL) 4, 6, 10;
3aCTOCOBAHO MOJIIMEPa3Hy JAHIIOTOBY PEAKITIIO I
BU3HAYEHHS MOJIMOP(}i3MiB TeHiB TpoMbodiTii.

O1liHEeHO BMICT CHPOBATKOBUX IMYHOTJIOOYJIiHIB A,
G, M, E, darornurapnoi ganku ((yHKITIOHATbHA aK-
TUBHICTH rpanysonutiB MetogoM DHR-Tecty). Kii-
TUHHY JIAaHKY IMYHITeTY olliHeHo 3a BMicTrom: CD3+
T-mimdorutiB — ocHOBHOI momyrsatii T-KkaiTHH;
CD3+CD4+ T-nmimdonuris (T-xenmepin);
CD3+CD8+ T-mimponuris (T-kizepis abo IUTOTOK-
cnuanx T-mimborutis); CD3+CD16+ kitun (ipu-
pomaux Kinepis, NK-kmitun). B oninoBanHi iMmyHo-
rpaM¥ TOJIOBHE 3HAUYEHHS MAa€ CIiBBi/IHONIEHHS
[OKa3HUKIB, a He ixHi abcoMoTHI 3HayeHHs. Tomy
JIaH1 TIPOAHAJII30BaHO KOMILJIEKCHO — MOPIBHIOKOUHA K
abCoJTIOTHI, Tak i BifiHOCHI (BiZICOTKOBI) BeJMYNHI
iMyHOJIOTIYHUX TTapaMeTpiB. 3a 6—12 roaus 10 371a-
BaHHS aHaJIi3y IIPUIIMHEHO BKUBAHHS 1K1, AJIKOTOJIIO,
KypiHHS Ta 00MeKeHO (Di3UUHY aKTUBHICTb.

CraructuaHy 0OpoOKy pe3yJIbTaTiB J0CTiIKEHHST
MPOBE/IEHO 3 BUKOPUCTAHHAM JI[eH31HOTO MaKeTy
npukmagaux mporpam «STATISTICA v.6.1» (Stat-
Soft, CIITA) (cepiitanii Homep AGARI09E415822FA)
i3 3aCTOCYBAaHHSAM TTapaMeTPUYHUX 1 HeTlapaMeTpuy-
HUX MeTO/IiB aHaui3y. /Iy onucy cTaTuCTUIHNX Xa-
PaKTepPUCTUK KiTbKICHUX JJaHUX, PO3IOIiIJIEHUX 3a
HOPMAJIbHIM 3aKOHOM, BUKOPHUCTAHO CepetHIo apud-
metruny (M), i cranmapTay noxuoky (m) ta 95% 1o-
Bipuwmii intepsas (95% /I1) nist cepenuboi, 3a aHop-
MaJIbHOTO 3aKOHY PO3MOJIiTY JaHuX — Meniany (Me)
3 IHTepKBapTUILHUM po3mMaxoM (25%; 75%). s
MHOKUHHOTO TIOPiBHSHHS TIOKa3HWUKIB Yy TPHOX IPyTax
y TIJIOMY 3aCTOCOBAHO MapaMeTpUIHU OTHODAKTOP-
uuii gucnepciiinuii ananis ANOVA (F) a6o nenapa-
Metpuuauii Kpackerma—Bosurica (H) i3 mopanbuimm
BUKOPHCTaHHSIM BIZIIOBiIHUX KpuTepiis [[yHKaHa abo
[lanHa 3a monapuux 3icraByieHHsX rpy1. [lopiBHAHHS
Bi/IHOCHUX TTOKa3HUKIB MPOBEJICHO 32 KputepieM Xi-
kBaspar [Tipcona (%) Ta ABOOGIYHIM TOYHIM KPUTEPI-
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Tabnuys 1

CepepHi NOKa3HUKU reMocTasiorpamMmm B A0C/iAXXYBaHUX )XiHOK Ha MOMEHT B3ATTS Ha o6nik, Mtm (95% Al)
ab6o Me [25%; 75%]

I rpyna — nonimop- | Il rpyna — nonimop- | lll rpyna — nonimop- BiamiHHoC-
MoKasHNK hism reHa PAI-1 hism reHa PAI-1 ¢ism reHa PAI-1 TiflVIi)K rov-
(675 5G>5G) (675 5G>4G) (675 4G>4G) et o
(n=20) (n=53) (n=42)

p =0,133
[MpOTPOMOIHOBWUIA YaC PO3BEAEHHA 11,740,2 11,240,15 11,2+0,1 ,=0,056,
(M4), ¢ (11,312, (10,9-1,5) (11,0-1,5) p“ 0,05,
p,,=0,951

p=0,223

. : 102,0+2,0 108,£2,7 102,742,6 p,,=0,184,
[MpoTPOMOIH 3a KBiKOM, % (97,7-106,3) (102,7-113,6) (97,4-108,0) p,.=0 870,
p =0,212

P

MiKHapoaHe HopmanisoBaHe BigHO- 1,00+0,01 0,98+0,01 1,01+0,01 P, O 351
werHs (MHB/INR) (0,98-1,01) (0,96-1,00) (0,99-1,04) p,,=0,450,
p =012

P :O,HG

AKTNBOBaHNIA 4aCTKOBMIA TDOMOO- 26,204 27,620,6 28,3+0,6 p,,=0,131,
NAacTMHOBUIA Yac (AYTY), ¢ (25,4-27)) (26,5-28,7) (27,2-29,4) p,,=0 031
p) =0,444

p.=0,237

. . 16,7£0,3 17,540,2 17,440,3 p,,=0,095,
TpomOiHOBKIA Yac po3BeaeHHd (TH), ¢ (16.2-17.3) (171-18.0) (16,718 ) pw O 135,
p,,=0,786

p.=0,0M,

, _ 3,23 2,81 2,94 p =0,0Mm,

DiGpuHoreH, r/n, Me [25%; 75%] (3.0 3.42) (2,57 320) (2,64: 3,39) 2 0031
pz. OO

[prMiTKQ: ™ — BKa3aHO PIBHI CTATUCTUYHOI 3HAYYLLOCTI BIAMIHHOCTEN MiX rpynami B LinoMy 3a ancnepcivitmm aHanisom ANOVA (p,) a6o Kpackena-Bonnica (p,,) i Mix

napamu rpyn (p,,, P,,, P,,) 3a kprtepiamn [yHkaHa aco [laHHa.
em Dirmmepa (FET). B3aeM03B'130K Mizk KaTeropiaib-
HUMH O3HAKaMU OIiHEHO 32 KoeDiIliEHTOM KOPeJIsITii
Kpamepa (rv), 1 KiZTbKiCHUX O3HAK 1 3MiIAHUX BU-
MajIKiB — 3a KoeirienToM panroBoi KopeJisitii Crip-
MeHa (1s). Kputnunuii piBeHb CTATUCTUYHOI 3HAUY -
MIOCTi pe3yJIbTaTiB 1ocIiKeHs (p) npuiitsTo <0,05,
3a 0,05<p<0,10 BU3HAYEHO TEHIEHIIIO 10 3MiH.
JocmikenHs MpoBeieHo B paMKaxX HayKOBO-/0-
cutiiHoT poboTH Kadepu aKyIepeTBa, TIHEKOJIOTT Ta
MEPUHATOJIOTI1 (haKyJIBTETY MiCIAUIIIOMHOI OCBITH
JTHITPOBCHKOTO /IePKABHOTO METMYHOTO YHIBEPCUTE-
Ty «/liarHOCTUKa Ta MPeBeHTHUBHE JIIKyBaHHS aKy-
IMEPCHKUX Ta TIHEKOJIOTIYHUX 3aXBOPIOBAHb TTPH €KC-
TpareHiTajbHill natosorii» Ta «CydacHi MeToaun
JIIarHOCTUKM 1 JIIKYBaHHS aKyIIEePChKOI TATOJIOTII Ta
podiIaKTUKN TePUHATAIBHUX BTPaTy. Jlocipken-
HSI BUKOHAHO Bi/IITOBI/THO /10 OCHOBHUX TIOJIOKEHD
GCP ICH i Ienbcincbkoi ekmapartii, METOZIOTIOTI9HO
100YI0BAHO Ha 3aCTOCYBAHHI CHCTEMHOTO I IXOLY /10
KOMILJIEKCY JIOCJII/IZKEHb, IIPOBEICHNX Y BariTHUX Ki-
HOK, BU3HAYEHO OKPECJICHOIO METOIO I KOHKPETHUMU
3aBaHHaMu. Ha mpoBesieHHS TOCiIKEeHb OTPUMAHO
iH(OpPMOBaHY 3T0/Ty TAIIEHTOK.
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Pe3ysbraTi JOCHIIZKEHHS Ta iX 00rOBOPEHHS

Cepenniii Bik KiHOK TEeMaTUYHUX TPYIl CTAHOBUB
32,5+0,9 (95% [I: 30,6-34,4) poky, 33,9+0,7
(95% N1: 32,5-35,3) poky i 33,6+0,7 (95% /{1 32,2—
35,0) poky, BimoBiHO 10 Tpymax 6e3 10CTOBIPHUX Bijl-
minnocreii mix Humu (p,=0,525 3a ANOVA), 1o 3a-
CBIJTYNIIO CTATUCTUYHY OTHOPIAHICTD KITHIYHUX TPYIIL.

Cepenniii recTaIliiHU Bik HA MOMEHT Tlepepu-
BaHH# BariTHOCTI cTanoBUB 8 (7; 9) TzkHiB, 8 (6; 10)
TikHIB 1 7 (6; 8) TwokuiB y I, 111 I rpymax. 3a mum
MOKa3HUKOM BUSIBJIEHO TEH/IEHIIIO 10 10TO 3MeH-
nienHs B naieHTok I rpynu nopisusino 3 I kiinHiu-
Hoto rpymnoio (p,=0,086, p, ,=0,092 3a kpurepiamu
Kpackesna—Bonrica ta /lanna).

He BusiB/IeHO 1OCTOBIPHUX BiIMIHHOCTEHN MiXK KJTi-
HIYHUMU IpylaMu 3a MapuUTeTOM BariTHOCTI —
2,0 (1,5; 3,0) BaritrocTi B I rpymi, 2,0 (1,0; 3,0) Barit-
Hocti B 11 rpyni npotu 2,0 (1,0; 3,0) BariTHOCTI B
1 rpymi (p,=0,430), 3 HuX nieproBariTHIMuU OyIH
3(25%) oci6, 20 (37,7%) mamientok i 14 (33,2%) xi-
HOK, Bi/IITOBI/IHO 110 I'pyIax (px2=0,588). Boanouac
BariTHICTh 3aKiHIyBaIACS MOJIOTAMU JIETIO YacTile
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Tabnuys 2

PiBeHb PAI-1y cupoBarTui KpoBi gocnigXyBaHUX NaUi€HTOK (Hr/mn)

CTaTUCTUYHI XapaKTePUCTUKU L. L.
Mpyna BiamiHHoOCTI mix
n min — max Mim 95% [l rpynamm*
Yci 89 2,76 -192,45 101,5246,07 89,47-13,57
| 20 2,76 - 6,32 4,4410,24 3.93-494 5,<0,001, p,_<0,001,
I 37 97,85 - 189,55 121,36+3,71 113,85-128,88 p,;<0,001, p,,=0,003
1l 32 62,80 —-192,45 139,26+4,62 129,83-148,68

[IpUMITKG: ™ — BKa3aHO PIBHI CTATUCTUYHOT 3HAYYLIOCTI BIIMIHHOCTEN MIX rpynaMi 8 uinoMy 3a ANOVA (p,) i Mix napami rpyn (p,,, p,., P,.) 38 Kputepiem [lyHkaHa.

B KiHOK I koriniurOl rpymn (9 (45%) 0cib) mopiBHSIHO
3 Baritaumu 11 rpynu (13 (24,5%) naiienTox) ta
I rpymu (10 (23,8%) xinox) (p,,=0,169 B uizomy,
3 aux p1:2=0,089 ta p1:3=0,091 3a kpuTepiem x?).
[Tepsunne HB crniocrepiranocst y 3 (15%) KiHOK,
19 (35,8%) martienrok i 13 (30,95%) BaritHux, Bij-
MOBIZIHO IO I'pylax (px2=0,224 B I[iJIOMY, 3 HUX
p,,=0,083); Bropunne — B 11 (55%) xinox,
40 (75,5%) manientok i 13 (30,95%) BariTHux, Bij-
noBiaHo 1o rpymax (p,,<0,001, 3 rux p,,=0,089,
p.,=0,069 Tap,,<0,001 32 %?).
3apmeputi BaritHoCTi 10 12 TroxHiB Masu 10 (50%)
KiHOK, 38 (71,7%) narientok i 35 (83,3%) BaritHux,
Bi/IIIOBi/IHO 110 rpynax (pX2=O,023); BTpaTH BariTHOC-
i micsst 12 tuskHiB — 3 (15%) marientku, 3 (5,7%)
KiHkK i 2 (4,8%) sarithi, Bignosiano (p,,=0,294).
Jlis sxinok i3 nomimopdizmamu PAI-1 (675 5G>4G)
i (675 4G>4G) Oy xapaKkTepHi came BTpaTh BariT-
HOCTI /10 12 TVZKHIB TecTatlii TOPiBHSIHO 3 TIAI[IEHTKA-
MU 3 TOMO3UTOTHUAM TTOTIMOP(i3MOM 32 TUKUM THUTIOM
(p,,=0,023;p,,=0,081, p,,=0,006 i p,,=0,182 32 *).
[Toxkaznuku remocTasiorpamu B IOCIIKEHH] He 3a-
JIEeSKAJIU BiJl JIIKYBaHHS, OCKIJIbKY TEMATUYHI KiIHKH /10
MOMEHTY 3/1aBaHHS aHAJI3y KPOBi HE OTPUMYBAJIU aH-
THKOAryJITHTHOI i aHTHarperaTHoi Tepartii (tabur. 1).
AcotriaTBHI B3a€EMO3B’SI3K1 MiX MMOKa3HUKAMU
Oy.iv B Tiapax: mizBuiienuii piseib MHB i MumMoBiib-
Hi abopTn B aHamuesi — rs=0,228 (p=0,014); mixsuiie-
uuti piens [IT] i 3arpumka pocty mioza (3PII) —
rs=0,189 (p=0,043), npeexaamncis (IIE)
B anamuesi — rs=0,159 (p=0,089), a Takosx y mapi —
36impmennit I1TI i momimopdism rena PAI-1 —
rv=0,273 (p=0,014); ckopouennii [1Y posBenenus
i panns BTpara BaritHocTi (10 12 TukHIB) — 5= -(0,252
(p=0,007), a Takox i3 Oi/IBII PAHHIM TEPMIiHOM recTallil
Ha MOMEHT IepepUBaHHS BariTHOCTI —
rs=0,199 (p=0,033); nomos:xennss A4TY i panns BTpa-
ta BaritHOCTI (710 12 TiokuHiB) — 15=0,176 (p=0,060) Ta
nosriMmopism rera PAI-1 — rs=0,164 (p=0,079); 36i1b-
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menHs TY po3BesieHHs i BTpAaTH BariTHOCTI K Yy PaH-
Hill (10 12 TrokniB) — 15=0,190 (p=0,042), Tak i B mi3-
Hill repmian (micssd 12 TiokHiB) — r5=0,238 (p=0,010);
BHVZKEHHST PiBHsI (DiOPUHOTEHY B CHPOBATII KPOBI 1 110~
simopdism rena PAI-1 —rs=-0,185 (p=0,048).

Y nocnimxenni piBus PAI-1 BusgBieHO TeBHI
BizmirHOCTI (TabI1. 2).

3a pe3yJsTaTaMy aHAJIi3y OTPUMAHUX Pe3yJIbTaTiB
BUABJIEHO KOPEJIAIiiHI 3B’43K1 B ITapax: piBeHb
PAI-1 i magBuicTh moaiMmopdisamy rena PAI-1
(rs=0,736, p<0,0001), mepepuBaHHs BariTHOCTI /10
12 trkniB (15=0,244, p=0,021); 3BopoTHUIT KOPeJis-
IIMHWHT 3B’130K Mixk piBHeM PAI-1y cupoBariti Kpo-
Bi Ta mokasuukoM 114 (rs=-0,254, p=0,016), vacto-
Toto aHnemOpioreHii (rs=-0,229, p=0,031).

Binomo, 110 B niporieci inBasii Tpodobiracta 3MiHi0-
€TBCS eTmiTeTiaTbHIH (PeHOTUT HA eH/I0TeTiaTbHUTA,
TOOTO B TIporieci iHBasii it mepebyoBu BiH HabyBae
BJIACTUBOCTI 1 (DYHKITi1 €HI0TENI10, BKITIOUAIOUYH HOTO
AHTUKOATYJITHTHUH 1 POTU3aNIbHUHN (heHOTHII, a Ta-
KOJK 3IaTHICTh €KCIIPeCyBaTH LKL Psi/i 6i0J0TTYHO
aktuBHUX peyoBuH [10,11]. [Tporec enpoTeniaabHOT
MiMiKpii TpodobIacTa peryoeThCsI €0 PSILY IIUTO-
KiniB, y Tomy uncsii TNF-o i1 [L-6, ki mpomyKytoTbest
KJIACUYHO aKTUBOBAaHUMU Makpodaramu (Makpoda-
ramu M1). [lopymienns 1mux mpoiieciB mos’sg3ane
3 PO3BUTKOM YCKJIQJIHEHb BariTHOCTI, 30kpeMa, i3 HB
i rineprensuBauME nopyimerHsmu [10,11]. Ha pan-
HBOMY TE€PMiHi BariTHOCTI Makpodaru M1 cripusiorb
imMIIaHTarii eMOpioHa i 3aXUINAIOTh I BiJ iHMEKITI.
Came ToMy MU BUBYAJIH IXHii piBEHbD.

JlomaTKoBO, 3T1/IHO 13 AU3AaITHOM J[OCJIIKEHHS, [10-
caijKyBaau pisenb [L-4, axuii 6esnocepestbo iHIy-
KY€ aKTUBAITI0 aJTbTePHATUBHO aKTHBOBAHNX MaKPO-
(aris (Mmakpodaris M2), IL-10, sxuii, 3a 1u3aiitHoMm,
TesK BUBYAJH, i TpaHCchOPMYIouoro hakTopa pocty-f3
(TGF-B). Ak yacTuHa ONgpU30BAHOT BiATTIOBIA1
T-xesmmepis 2-ro iy (Th2) makpodaru M2 6epyTb
y4acThb B OUMIIIEHH] Bi/l aTONTOTUYHUX KJITHH 1 pe-
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Tabnuys 3
XapakTepucTtuka ryMmopasibHOI TaHKM iMyHIiTeTy B gocnigXyBaHUX XiHoK, Me (25%; 75%)
. Il rpyna — noni- | lll rpyna — noni-
| rpyna — nonimop- : :
MoKasHNK cppém reHa PAI-'? MOP%E‘;!'.,reHa MOPCE,E;‘f,,reHa PedepeHT- BigmiHHOCTI
- o . *
(67(5n 52(-}5)56) (675 5G>4G) (675 4G>4G) HWiA IHTEepBan | MiX rpynamu
(n=53) (n=42)

p,=0,601,

6,42 6,15 6,02 p,,=100,

TNF-a, ar/wn (5,44 6,96) (410:7.95) (5,06: 6,90) 01-81 b =100,
p,.=1,00

p,=0,058,
2,40 3,60 2,90 p,,=0,045,

IL-6, nr/wn (160; 3.55) (1,90; 5,90) (190:362) Ao £,,=1,00,
p,.=0,102

p,<0,001,

358 72,6 12,3 p,,<0,0071,

IL-4, nr/un (278, 413) (65.3:89.,0) (65.3133.9) 6518 p,.<0,001,
p,.=0,042

p,<0,001,

5,44 6,49 6,15 p,,<0,001,
IL-10, Ar/un (5.00: 6.0 (6,12:7.15) (5.75.6,93) <9 p,.=0,025,
p,.=0,432

[pumiTKa. * — BKa3aHO PiBHI CTATUCTUYHO! 3HAUYLLLOCTI BIAMIHHOCTEN MixX rpynamu
(P, Py P, 38 KpuTEDIEM [laHHa

MO/IEJIIOBAHHI TKaHUH. /J[0/1aTKOBO pe3yJibTaToM 11X
3MiH € pekpyTyBaHHs kit Th2 i mocuieHHs mo-
JsipusoBanux Bianosizeit Th2. Boru MaoTh iMyHO-
cymnpecuBHi BiactuBocti. Makpodaru M2 3abesre-
YyIOTh IMYHOTOJIEpPAaHTHE cepeloBUIIle JJIs 1110/
npoTsarom yciei Baritaocti [5,18,19,22,28,37,42,43].

Ortsxe, Makpodaru — TUTIOBI TJIACTUYHI KIITHHH,
3/1aTHI 3MiHIOBaTH (DeHOTHT i CXUJIbHI /10 BIJIUBY Ha-
BKOJIMIITHBOTO cepeioBuiia. Tomy J71st iMIianTartii
Ta IJIAaBHOTO PO3BUTKY eMOpioHa B cUcTeMi MaTepi
Ta IJ10/1a CJTijT 3abe3neyn Ty bamanc Makpodaris M1 i
M2. 3aBasku 11bOMY PO3YMIHHIO TIJIAHYBAJIN TU3aTH
pocaikenns. Pesyisratu HaBeeHo B TabauIl 3.

VY pocaizkeHHi He BUSIBJIEHO BIPOTiIHUX PO30iK-
HocTeil Mixk Toka3HuKoM TNFEF-o B :KiHOK yciX Tema-
TUIHUX IPYTIL.

3a pe3dyJbTaTaM¥u aHaJi3y MMOKA3HUKIB PiBHSA
IL-6 BiporiaHi po36i;KHOCTI BUSBJIEHO MiK TIOKA3HI-
kamu B I rpymi ta II rpynn.

3a TaHUMU KOPEeJIIIiTHOTO aHai3y BCTAHOBJIEHO
TiCHI 3B’sI3KH ITijiBUIIeHOTO PiBHS [L-4 3 piBHEM PAI
B cupoBartiii kposi — rs=0,601 (p<<0,001) i mozimop-
dbizmom rena PAI-1 — rs=0,647 (p<0,001). [TixBu-
nieHuit pisersb [ L-4 10cTOBIPHO acoIlitoBaBcs 3 paH-
HiMU BTpaTaM¥ BariTHocTi B aHaMHe3i (70
12 TwskniB) — rs=0,296 (p=0,002), a Tako:x i3 GisbI
PaHHIM TEpMiHOM recTailii Ha MOMEHT TIiepeprUBaHHS
BaritTHOCTI — 15=-0,244 (p=0,012). Men1 Bupakesi,
aJie JIOCTOBIPHI acoIliaTUBHI 3B’I3KW BCTAHOBJIEHO
Mixk migBumeHuM pisHeM 1L-10 i3 piBHem PAT —
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B LinoMy 3a avcnepciiiiim aHanisom Kpackena-Bonnica (p,) i Mix napamu rpyn

rs=0,255 (p=0,009) i moximopdismom rena PAI-1 —
rs=0,196 (p=0,046), a Takox i3 piBHeM [L-4 —
rs=0,193 (p=0,049).

OTKe, BUSABJIEHI aCOIIaTUBHI 3B’ I3KU TOBOJATD,
1110 BaXKJIMBOIO MATOT€HETUYHOIO JIAHKOIO € IMYHO-
ortocepeIkoBaHe peryJioBaHHs ekciipecii PAI-1. Tlo-
Jigpu3artist Makpodaris iz BrmmBoM 1L-4 1 [1L-13 ak-
tuBye STATG6-3amexHi CUTHAJIbHI MIJISIXH, IO
MPU3BOAUTH 0 ITiABUINEHOI eKcrpecii i cekpelril
PAI-1, bopmyioun heHOTHTT TKAHUHHOTO PEMO/IENIO-
BaHHsI, XapaktepHwuii 171t Th2-opienToBanoro imyH-
Horo cepenosuina [15,29]. Bognouac migBuiienus
piBug [L-10 y s)xixok i3 BTpaToio BariTHOCTI B I Tpu-
MeCTpi, IMOBIPHO, BiZI0Opaka€ KOMIIEHCATOPHY Pery-
JISTOPHY BiIOBi/Ib HAa JTOKAJTbHE YITKOKEHHS JIET1-
MyabHOI TKAHWHU Ta aKTUBAIIIIO 3arajeH s, a He
€ MePBUHHUM iHIAYKTOPOM rinodibpunonisy. e
Y3TOJKYETBCS 3 EKCIIEPUMEHTAIbHUMHU Ta KJTHIYHU-
MU JIAHUMU, 1110 TTOKA3YI0Th 37aTHICTh [ L-10 3menTtiry-
BaTH 3alaJIbHOIH/IYKOBAaHY KOATYJISIIIHY aKTUBAIIii0
Ta MOJIyJTIOBaTH cucremy (hibpuHomizy [29].

TaxkuMm unHOM, y TIAIIIEHTOK i3 pAaHHBOIO BTPATOIO
BariTHOCTI miiBUIIieHHs piBHS PAI-14acTo ciiBicHye
3 Th2/peryastopanm nurokinosum npodiiem (I11-4,
IL-10). IL-4 moske GesniocepenHbo inayKyBaru PAI-1
yepe3 STAT6-3amexui mexanizamu, Tofi sk 1L-10, imo-
BIpHO, BiJ0Opaska€ KOMIIEHCATOPHY PEryJ/ISTOPHY Bi-
MOBI/Ib HA TTOPYIIIEHY IMIJIAHTAIIIIO, & He € IEPBUHHUM
apaiiBepoM rinodibpuHoIi3y. AHaJI3 acoIiaTUBHUX
3B’43KiB Mi3K KJIITHHHO-TYMOPAJIbHUMHU TOKAa3HUKAMU
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Tabnuys 4
XapakTepuctuka rymopasibHoi 1TaHKM iMyHIiTeTy B gocnigXyBaHuUX XiHOK, Mtm (95% [1l) a6o Me (25%; 75%)
_ . | llrpyna-noni- | lll rpyna - noni-
I g’é‘;are:g’lyx;_)? Mopdism reHa Mopdism reHa PechepeHT- BigmiHHOCTI
MokasHuk 675 5G>5G PAI-1 PAI-1 epep MiX rpyna-
( 230) ) (675 5G>4G) (675 4G>4G) | HviiiHTepsan Mu*
(n=53) (n=42)
p.=0,387
IMyHOrNOOYNiH A (IgA, 1,88+0,23 2,0840,1 1,82+0,13 07-40 p: =0,411,
cnpoBartka), r/n (139-2,37) (178-23 (1,56—2,08) Sl p,,=0,81,
p,.=0,320
p=0,919
IMyHOrno6yniH M (IgM, 1,5740,16 1,62+0,1 1,56+0,10 0.4-23 p,,=0,800,
cnpoBaTka), r/n (1,23-1,97 (1,40-1,84) (1,37-1,75) ’ ’ p,,=0,952,
p,.=0,770
p.=0,326
IMyHOrNo6yniH G (IgG, 11,93+0,54 11,90+0,37 11,16+0,38 70-16.0 P, 270,958
CUpoBaTKa), I/ (10,77-13,09) (11,13-12,66) (10,39-11,94) 2o p,,=0,284
p,.=0,277
: =0,661
IMyHOrno6yniH E (Igk 249 341 505 P =
. . , , p,,=1,00,
3arasibHnn, CMpOB@TKa), (22)2) 69,2) (“ 21 85,3) (17)91 83,5) <100 DW QZW,OO,
r/n S
p,.=1,00
p.=0,763
KomnnemeHT (C3C kom- 1,06+0,05 1,06+0,03 1,03+0,02 09-18 p,,=0,887
MOHEHT), /N (0,97-1,16) (0,99-113) (0,99-1,08) o p,,=0,552,
p. =0,621
p.=0,694
KomnnemeHT (C4 kom- 0,19+0,02 0,20+0,0 0,21+0,01 01-04 pWZ:O,663,
NOHEHT), I/ (0,16-0,23) (0,18-0,22) (0,19-0,23) Y p,,=0,416,
p,.=0.664

[prmITKG: ™ — BKA3aHO PIBHI CTATUCTUYHOT 3HAYYLWOCTI BIAMIHHOCTEN MiX rpynamu B LisIomy 3a AMcrnepciiHinM aHanisom ANOVA (p,) a6o Kpackena—Bonnica (p,) i Mix

napamv rpyn (p,,, p,,, P,) 3@ Kputepiamm [yHkada aco [laHHa

iMyHiTeTY, TpodisieM 1Mpo- i TpOTU3anaIbHUX ITUTO-
kiHiB (IL-4, IL-10) ta piBHem PAI-1 3 ypaxyBaHHIM
nostimopdiamy rena PAI-1 675 4G/5G nae 3mory pos-
TJII/IaTH BTPATY BariTHOCTI B I TprMecTpi K HACiZIOK
KOMILJIEKCHOI B3a€EMO/Ii1 TeHeTUYHUX, IMYHHUX 1 re-
MOCTaTUYHIX YNHHUKIB, 8 He 130J1b0BAHOI TPOMOODi-
Jiiuroi a60 iMyHoTOTiuHO maToytorii [ 15,29].

3a manumMu auciiepcifinoro ananizy Kpackema—
Bouiica BusiBI€HO TEHAEHIIIO 10 301/IbIIIEHHST IIPO-
nykyBauHs [L-6 y cupoBaTIli KpoBi BariTHUX KiHOK
i3 rerepo3uroTHUM mogiMopdizmom rera PAI-1
(p;=0,058). Kpim Toro, mizsumenuii pisens IL-6 n1o-
CTOBIPHO aCOIIIOETHCA 3 BUCOKOIO YaCTOTOI MUMO-
BisbHUX abopTiB B aHaMHe3i xiHok i3 HB —
rs=0,318 (p<0,001).

3 orusy Ha 6i0s10TiuHY TIPaBAOMOMIOHICTD i Ha-
MPSIMOK e(peKTY, 3a3HaU€eHa TEHIEHITiS MOKe CBi/[UM-
TH TIPO MTPOMIKHU 200 J10303a/I€;KHUT BILJINB TeTe-
posurotHoro BapianTa 4G/5G Ha mposanajabHui
iMyHHUT (DeHOTHTI, 1O Y3TOKYETHCS 3 TAHUMU JIi-
TepaTypu 100 QYHKITIOHATLHOT POJIi I[bOTO TT0JTi-
MOp(i3My B yMOBaX iMyHHOI Ta eH/IOTETaTbHOT aK-
TuBartii [ 24,27,46].

34

BaxxsiiBum € Te, 110 mijiBuinennii pisens 1L-6 go-
CTOBIPHO aCOIIIOETHCA 3 BUCOKOIO YaCTOTOI0 MUMO-
BiJIbHMX a0OPTIB B aHaMHe31 B skiHOK i3 HB, mpo 1110
CBIJTYUTD MO3UTUBHUH KOPEJISIIITHIHI 3B’ 130K Cepefl-
vboi cusn (rs=0,318; p<0,001). Orpumani nani
Y3TO/KYIOTHCS 3 Pe3yJibTaTaMu KJITHIYHUX 1 eKCIie-
PUMEHTAJIbHUX 10CJII/I)KeHb, SIKi TOKa3yIOTh, 1110
XpoHiyHa abo penuarBHa akTuBailis IL-6-3amexHnx
curHaJIbHUX NIsiXiB (30kpema, JAK/STAT3) dop-
MYE CTilike TTpo3anajibHe TJ0 B JelUAyaTbHill TKa-
HUHI, 3HUKYE TOJIEPAHTHICTh MATEPUHCHKOTO IMyHi-
TeTy /10 HalliBaJIOTPAHCIJIAHTATA i TPU3BOAUTD /10
MOBTOPIOBAHUX PENPONYKTUBHUX BTpaT [32,35,40].

Kpim Toro, IL-6 TicHO 110B’s13aHN11 13 peryJitoBaH-
HSM CHCTEMU reMOCTa3y: moKa3aHo, 1o [L-6 ctumy-
Jioe ekcripeciio PAI-1 B eHfoTemiaJbHAX KIITHHAX
i MOHOIIUTAX, TIOCUJIIOI0YH 1HIOyBaHH HiOPUHOJII-
3y i cripusiioun GopMyBaHHIO TPOTPOMOOTHIHOTO
i mposananbHOTro Mikpocepenosuiia [13,23]. Y 1po-
MY KOHTEKCTi BUSBJIEHO acoIiaIlifo Mixk pisaem [L-6,
reHeTHUYHO 3yMOBJIeHUMHU Bapianisimu PAI-114acTo-
TOIO MUMOBIJIbHUX aGOPTiB MOJKe BiZIoOpakaT €/11-
HUI MAaTOTEHETUYHUM KOHTYP, Y MEXKaX SKOTO I10-

ISSN 2786-6009 YKPATHCbKUI XYPHA «3J0POB’A XIHKW» 4(179)/2025



https://med-expert.com.ua

ORIGINAL ARTICLES

Tabnuys 5
OuiHoBaHHSA cybnonynauii nimdouunTiB y KpoBi AocnigXyBaHMX XiHOK, Mtm (95% Al)
I rpyna — noni- |l rpyna — noni- | lll rpyna — noni-
Mopism reHa | mopdism reHa | Mopchism reHa | PedhepeHrT- BiamiHHoCTi
MNMokasHuk PAI-1 PAI-1 PAI-1 HWM iHTep- Mixl(;r namm*
(675 5G>5G) (675 5G>4G) (675 4G>4G) Ban Py
(n=20) (n=53) (n=42)

p.=0.331,
T-nimcoumtn (CD3+, CD19-), 74,8+0,8 75,041,0 76,610,8 54-83 p,,=0, 900,
% (73,1-76.6) (73,0-77,0) (74,9-78.3) p,=0,242,
p,.=0, 263

p.=0,213,

T-xennepu/T-iHayKTOPW 44,7417 47,0411 48,0+0,9 28-58 p,,=0,182,
(CD4+, CD8-), % (411-48,4) (44,8-49,3) (46,2—49,7) p..=0, 078,
b..=0,586

=0,635,

T-cynpecopw/ 26,0414 24,509 247+0,9 v -0,362
T-LUMTOTOKCUYHI KNITUHM 58 g A 21-35 Pr2 '
(CD4-, CDS), % (23,1-28,8) (22,6-26,4) (22,9-26,4) p,,=0,386,
p,.=0,915

p.=,0,721

IMyHOPEerynaToOpHUi IHAeKC 1,92+0,21 2,09+0,14 2,07+0,09 19-37 p,,=0,432,
(CD4+, CD8-/ CD4-, CD8+) (1,49-2,35) (1,82-2,37) (1,88-2,25) ’ ’ p,,=0,479,
b, =0,895

p,=0,005,

LIMTOTOKCHYHI KNITUHN 5,83+0,38 5,14+0,37 4,0+0,29 3.8 p,,=0,188,
(CD3+, CD56+), % (5,03-6,62) (439-5,88) (3,52-4,69) p,.=0,002,
p,.=0,048

p.=0,700,
) 9,97+0,64 10,63+0,87 1,11£0,78 p,,=0 602,
NK-knitann (CD3-, CD56%), % 8'53 4130 (8.88-12.38) (9,53-12.69) o5 > =0.403,
=0,709

p;o,oot

B-nimdouuty (CD3-, CD19+), 10,21+0,72 9,88+0,46 7,7140,47 51 p,,=0,674,
% (8,71-11,71) (8,95-10,81) (6,77-8,65) p,,=0,003,
p,.=0,006

p.=0,781,
MoHouuT/Makpodarm 7,43+0,31 7,14+0,30 7,13+0,25 6.0-130 p,,=0, 500,
(CD14), % (6,77-8,08) (6,52—7,75) (6,63—7,64) YIS, p,.=0,525,
p,.=0,997

p.~0,371,

3aransHuii nernkoumTapHnii 98,9+0,4 99,2401 99,0+0,1 95 0—100.0 p,,=0,182,
aHtnren (3J1A, CD45), % (98,1-99,7) (99,1-99,4) (98,8-99,2) ’ ’ =0, 580
p,.=0,385

[pymiTKa: * — BKa3@HO PIBHI CTATUCTUYHOT 3HAYYLLIOCTI BIAMIHHOCTEN MIX rpynamu B LINOMY 3a Ancnepciitnm aHanisom ANOVA (p) i Mix napamu rpyn (p,,, P, P,.) 38

KpuTepiem [dyHkaHa.

€IHAHHS FeHeTUYHOI CXUJAbHOCTI [0 HiABUIIIEHOI
excripecii PAI-11i cucteMHOI Tpo3anaibHOl akTHBAIlii
(IL-6) migBuIye pusuK panHixX BTpaT BariTHOCTI.
Ot3xe, oTpUMaHi Pe3yJIbTaTH MiITBEP/KYIOTh J10-
iTBHICTD po3risany 1L-6 sk iHTerpaTiBHOTO MapKe-
pa MOBTOPHUX TeCTAIlINHUX BTPAT i MMOTEHIIHHOTO
MeJliaTopa B3aEMO/Ii1 MiK IMyHHUMU 1 TeMOCTaTUy-
HUMU TTOPYIIEHHAMU B JKiHOK i3 TomiMopdizMmom
rena PAI-1. HagiTb 3a BizicyTHOCTI (hopMasibHOI cTa-
TUCTUYHOI 3HAUYIIOCTI MIKT€HOTUITHUX BiZIMiHHOC-
teit (p=0,05) BusiBjieHi TeHAeHIli1 MAIOTh KJIiHIKO-
6ioJIOriYHY 3HAUYIIICTD i HOTPEOYIOTH iHTEpIIpeTarlii
B KOHTeKCTi 6ararodaxropHoi mpupoau HB [25,40].
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3a pesyabraTaMi aHaJi3y XapaKTePUCTUK TYMO-
PaJIbHOI JJAHKU IMYHITETY He BUSBJIEHO JJOCTOBIPHUX
PO36IKHOCTEN MiK IIOKa3HUKAMU KiHOK TeMaTHy-
HUX Tpy (Tabr. 4).

3riZHO 3 METOIO JOCIIKEeHHS, OL[IHeHO aKTUB-
HiCTh CyOmommy s iMGoIuTiB y KpoBi JOCTIIKY-
BaHMX JKiHOK (TabJ1. 5).

BcTanoBieHO MO3UTUBHUN KOpeNsAinHUN
3B’s130K Mix cyOmomnysiiisimu giMmgonutis CD3+
i B-mimgoruramu (CD19+) — 15=0,389 (p<0,001).
[eit 38’30k Mizk T 1 B-mimdornuramu cBiauTh mpo
CKOOP/IMHOBAHY aKTHUBAIiI0 a/lallTUBHOT iIMYHHOI
CHCTEMU Y BiIMOBIIb Ha aDOPTUBHMUIA CTPEC.
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Tabuys 6
®dyHKLUiOHaNIbHa aKTUBHICTb iIMYHHUX K/iITUH / LMPKYNIOIOUYNX iIMyHHUX KoMnnekcis, Mtm (95% [l)
I rpyna — noni- | Il rpyna —no- | lll rpyna — noni-
Mopcp|3M reHa nimopdism Mopq:n3M reHa - | BigmiHHOCTI
Moka3Huk reHa PAI-1 Peicgsge:;:uu MiX rpyna-
(675 5G>5G) (675 5G>4G) (675 4G>4G) P mMun*
(n=20) (n=53) (n=42)
darountapHa akTUBHICTb HE-
Tpoinig (HCT-TecT):
p=0,867,
12,1417 11,241,8 110,841,2 p,,=0,696,
- CNIOHTaHHa, ONT. Of. (108.6115.6) (107, 5-114,9) (108 2-113,3) 80,0-1250 D, =0.602.
p,,=0, 867
p.=0,470,
. 245,0+8,4 234,9+4.6 2372443 p,,=0,224,
~IHAYKOBaHa, ONT. 07, (2274-262.6) | (2256-24472) | (22852458 | 1°00-3800 0-=0316,
p,.=0,770
p.=0,747,
o 2,0+0,05 2,12+0,04 2,4+0,03 p,,=0,614
- haroLUTapHAA HAEKC (199-2'20) (2.05-2.20) (2.07-2.2) 15-30 b, 20455,
p,.=0,769
. . 0,585,
[ponithepaTtrBHa aKT1MBHICTb Pe™
niMcpounTis (PET/T) i3 MiTore- 1(’1333??;?7? %%?f?fj 1(%3351?’3092) 1,2-1,68 P, ):8 %60
HOoM KoH. A, onT. oA, v v v 51320’729
p.=0,922,
LInpkyniotoui iIMyHHI KOMNnek- 6,70+0,53 6,39+0,55 6,57+0,40 110 20 p,,=0,702,
au (LK, Benmki), onT. oA, (5,58—7,82) (5,28-7,51) (5,77-7.37) p,.=0,863,
p,.=0,813
p;OQOO,
LInpkymotoui iIMyHHI KOMMIek- 76,421 71,2423 74,5413 60.0-900 p,,=0,091,
cu (LK, cepeani), ont. of. (71,9-80,9) (66,7-75,8) (71,8=77.2) ’ ’ p,.=0, 509
p,,=0,258
p.=0,246,
LInpkyniooui iIMyHHI KOMNnek- 168,3+2,0 164,8+3,8 170,9+1,2 130.0-160.0 p,,=0,412,
cu (LUK, api6Hi), onT. og. (164,2-172,3) (157,1-172,6) (168,4—173,4) ' : p,.=0,526,
p,,=0172

YcTanoBaeHO TOMipHUN TPAMUT KOpeAIiiHnN
3B’130K Mixk piBHeM CD4+ i piBaem PAI-1y cupo-
Batti kpoBi 15s=0,296 (p=0,002). OT:xe, Bt piBHI
CD4+ acouiooTbes 3i chopMoBaHuM AucOATAHCOM
remocTtasy npu nojgimopdizmax y reni PAI-1, mo
MO>Ke CBIIUMTHU IMPO IMyHHY aKTUBAIIII0, K Bif[lIO-
Bijib HA TPOMOOTUYHMIT PUSUK.

binpmr aktusni CD4+ nimdgornuty (3a pesyibra-
tamu PBTJI-TecTy) npsamo KOpeJooTh i3 1MiiBuIIe-
HUM piBHeM [L-6, miaTBep/sKy0Un Tpo3anaabHui
craTtyc 1ux narienTok — rs=0,468 (p<0,001).

¥ Xofi cTaTUCTUYHOTO aHAJIi3y BCTAHOBJIEHO 3HA-
YHUU KOPEJSAIIHHNN 3B’ 930K MiK ITOKA3HUKOM 1MYy-
HoperyasaTopaoro ingexcy (CD4+/CD8+) i panHi-
M# BTpatamu BariTHocTi — 15=0.344 (p<<0,001).
Burmmuii imynoperyssitopautii ingexc (To6to mepe-
BKAHHS XeJTepHUX QYHKIHN Ha/l ITUTOTOKCUYHN-
M) CTaTUCTUYHO ACOIHIOETHCS 3 OLIBIIONI YACTOTOIO
BTpaT Ha paHHix Tepminax. Ile cBigunTh 11po aucba-
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nanc Mixk Th1i Th2-tumamu imyHHOI BiAOBi i, 3Mi-
menoio B 6ik Th2, 1110 HegoCTaTHBO /IS MiATPUMAH-
HS IMYHOCYTIpecii Ha PaHHIX TePMiHaX BariTHOCTI.

HaiicuibHirmii BusiBieHuit 0OepHEHUT 3B’ 130K BH-
SIBJIEHO MiK CyOTIony isitisimu iMyHHUX Kiritia — NK-
kiitian (CD3-/CD56+) i B-imdorru (CD19+):
rs=-0,689 (p<<0,001). 3pocranus KimbkocTi NK-kmiTiH
MIPSIMO TIOB’SI3aHO 31 3HWKEHHAM B-sriMmdotuTis, 1o
BKa3y€ Ha iXHI0O KOHKYPEHTHY aKTUBAIIIIO B IMYHHIH
BIi/INIOBI/Ii HA PiBHI 3JIAIITUBHOTO IMYHITETY.

[TomipHa nosutuBHa KopeJssilis mix NK-kii-
truHaMu i CD 14+ moromutamu (rs=0,267, p=0,004)
MMOKa3y€e CKOOPJMHOBAHY aKTUBAIIII0 TPUPOKEHOT
IMYHHOI BiZIlTOBi/Ii HA PiBHI «IIUTOKiH-3aJ€KHOI
CUHXPOHi3allii». CBOEIO ueproio, MO3UTUBHUM Kope-
ssniiinmii 38’130k CD3+CD56+ i CD4+ xenmepu —
r5s=0.468 (p<0,001) nokasye koonepaTuBHy iMyHHY
BiZIIOBI/Ib: ITUTOTOKCUYHI T-KJIITUHU aKTUBYIOTHCS
napasesbno 3 CD4+ T-xennepammu.
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3a pesyJsibraTaMu aHai3y (PyHKIIOHAJIBHOI aK-
TUBHOCTI IMyHHUX KJITHH, HaBeJEHOro B Tab/IuILi 6,
He BUSIBJIEHO BiPOTiTHUX PO36IKHOCTEN 110 TPyTIaXx.

Orxe, BTpara BaritHOCTI B | TpumMecTpi € Hacif-
KOM KOMIIJIEKCHOI B3aEMOJIi1 TeHETUYHUX, IMyHHUX
i reMOCTaTUYHUX (paKTOPIB, 1110 TPU3BOUTH /IO JUC-
GajlaHCy MiK HUMM CHCTEMOIO TeMOCTa3y Ta IMyHO-
CyIIpeci€o, a He 1301b0BaHOl TpoMOOGiIiTHOT 200
IMYHOJIOTTUHOI TTaTOJIOT 1.

BucuoBku

Brpary BaritHocTi B [ TprMecTpi ciiz posrisigatu
K HACJIJJOK KOMIIJIEKCHOI B3a€MO/Ii1 FeHETUYHUX,
IMYHHUX i TeMOCTAaTUYHUX (haKTOPiB.
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