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MeTa — OUHNTK HAABHICTb | XapakTep B3aEMO3B A3KIB MK MOKa3HMKaMu KiNlbKiCHOT y/IbTPa3BYKOBOI CTEaTOMETPIl, ABOBUMIPHOT 3CYBHOXBU/ILOBO!
enactorpadil (2D-SWE), napameTpamu finigorpamu Ta nperpasigapHiM iHaekcom mack Tina (IMT) y BaritHMx i3 MeTaboNiuHo acouiioBaHoOO CTea-
TOTUYHOIO XBOPOO OO nediHku (MACXT).

Marepianu i metoau. OGcTexeHo 11 BaritHnx xiHoK y Il TpuMecTpax rectauil. ChopmoBaHo ABI rpyniu: 76 BaritHux i3 MACXIT i kapaiometaGoniyv-
HVMIN YAHHNKEMN PUSNKY (HEO/TMLWIKOBOKO MACOO TiNa, OXMPIHHAM, LyKPOBMM Aia0eToM 2-r0 TUMy, reCTauiiHiM LlyKpOBUM Aia0eToM, apTepianbHO0
rinepTeHsieto, avcniniaemieto); 35 coMaTMyHO 3A0POBMX XIHOK i3 isionoriyHnmM nepedirom BaritTHoCTi. O6CTexXeHHd 34IMCHEHO Ha anapaTi ekcnepT-
Horo knacy «<Samsung Medison V7». OUIHEHO KifTbKICHI NapaMeTpy CTeato3y: NOKa3HKU TKaHMHHOIO 3racaHHs (TAl), TKaHWHHOTO po3citoBaHHA (TSI)
[ XKNPOBY (DPaKLto, KOPCTKICTb NapeHxiMu. JTabopatopHO AOCNILKEHO NINIAHWUI CNEKTP KPOBI (3arafbHWA XoNnecTepuH, Tpuriilepnan, ninonpoteian
BMCOKOI LWinbHocTi (JTTBLL), ninonpoteian HU3bKOT WinbHOCTI, xonectepuH He-J1MNBLL, koediuieHT ateporeHHoCTi) i Bu3HaudeHo nperpasigapHuii IMT.
PesynbTati. Y BaritHix i3 MACXIT BUABNEHO CMITbHAM CUNBHWA NPAMWA KOPENALIRHUT 3B'A30K MiXX NokasHukamu TAI Ta pIBHEM TPUTILLEPUAIIB | XO-
necrepuHy He-JMBLL, sakuid 36epirae CTatUCTUUHY 3Ha4YYLLICTb HE3aNeXHO BiA NperpasigapHoro IMT. [Noka3aHo, WO XOPCTKICTb NapeHxXiMn KOpeioe
3 nperpasigapHM IMT i piIBHAMW aTEPOreHHNX MNINONPOTEIAIB. YHACIAOK XPOHIYHOTO MIINMOTOKCMYHOIO CTPECY aKTVBYIOTLCH 3iPHACTi KMITUHN NMEYIHKN,
LLIO CTUMY/TIOE XPOHIYHE 3ananeHHs i NPU3BOANTb A0 CTATUCTUYHO 3HAYYLLOMO NIABULLEHHS XOPCTKOCTI NapeHxiMu BXXE B APYrii MONOBWHI BariTHOCTI.
BucHoBku. KOMnnekcHe ouiHioBaHHs kBaHTUdikatopis cteatosy (TAl) i XKOPCTKOCTI NediHku B NOEAHaHHI 3 NiNigorpamoto Ta nperpasigapHum IMT
3ab6e3neuye npeuysinHy 06’ ekTrBi3auilo MeTaboniuHnx po3naanis y saritHyx i3 MACXT, gatoun 3Mory CBOEYACHO BUABAATH FPYN BMCOKOMO aKy-
LIEPCBHKOro | NepuHaTanbHOro PU3KKY.

JlocnipxeHHs NposeaeHo BIANOBIAHO A0 NPpUHUKMNIB [enbCiHCEKOT Aeknapauil. OTprMaHo IHPOPMOBaHyY 3rofy NaLieHToK.

ABTOPY 3@ABNAIOTE MPO BIACYTHICTE KOHM/IKTY iHTEpPeCiB.

Kntouosi cnosa: MeTab0niuHO acouiioBaHa cTeaToTuuHa XBOpoOa NeYiHky, BariTHICTb, CTeatoMeTpid, enactorpadid, Ninigorpama, iHAeKc macu Tina.

Advanced non-invasive approach for early diagnosis of metabolic dysfunction-associated

steatotic liver disease in pregnant women
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Bogomolets National Medical University, Kyiv, Ukraine

Aim — to evaluate the presence and nature of the relationships between quantitative ultrasound steatometry parameters, two-dimensional shear
wave elastography (2D-SWE), lipid profile parameters, and pre-pregnancy body mass index (BMI) in pregnant women with metabolic dysfunction-
associated steatotic liver disease (MASLD).

Materials and methods. A total of 111 pregnant women in the lI-lll trimesters of gestation were examined. Two groups were formed: the main group —
76 pregnant women with MASLD and cardiometabolic risk factors (overweight, obesity, type 2 diabetes mellitus, gestational diabetes mellitus, arte-
rial hypertension, dyslipidemia); the control group — 35 somatically healthy women with a physiological course of pregnancy. The examination was
performed using a Samsung Medison V7 expert-class ultrasound system. Quantitative parameters of steatosis were evaluated: tissue attenuation
imaging (TAl), tissue scattering imaging (TSI), fat fraction, and parenchymal stiffness. Laboratory tests of the blood lipid spectrum (total cholesterol,
triglycerides, high-density lipoproteins (HDL), low-density lipoproteins (LDL), non-HDL cholesterol, atherogenic index) were conducted, and pre-
pregnancy BMI was determined.

Results. In pregnant women with MASLD, a strong direct correlation was found between TAl parameters and the levels of triglycerides and non-HDL
cholesterol, which retains statistical significance regardless of pre-pregnancy BMI. Parenchymal stiffness was shown to correlate with pre-pregnancy
BMI and levels of atherogenic lipoproteins. Due to chronic lipotoxic stress, hepatic stellate cells are activated, which stimulates chronic inflammation
and leads to a statistically significant increase in parenchymal stiffness as early as the second half of pregnancy.

Conclusions. Comprehensive assessment of steatosis quantifiers (TAl) and liver stiffness, combined with the lipid profile and pre-pregnancy BMI,
provides precise objectification of metabolic disorders in pregnant women with MASLD, allowing for the timely identification of high obstetric and
perinatal risk groups.

The study was conducted in accordance with the principles of the Declaration of Helsinki. Informed consent was obtained from the patients.

The authors declare no conflict of interest.
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Bceryn

M eTaboJIiuHO acoliiloBaHa CTeaTOTUYHA XBO-
poba neuinku (MACXII) y cyuacHomy cBi-
Ti BU3HAHA KJIIOYOBUM CUCTEMHUM ITPOSIBOM Kap/1io-
MeTtabosiunoi auchyHKIii. 3rigHo i3 cydacHo©
MiKHApOZHO HOMeHKIaTypoio (European Associa-
tion for the Study of the Liver (EASL), European
Association for the Study of Diabetes (EASD),
European Association for the Study of Obesity
(EASO), 2024; American Association for the Study
of Liver Diseases (AASLD), 2023), kpurepiem Be-
pudikartii MACXII € MakpoBe3uKyJISTpHII CTEATO3
MeYiHKY B IIOE€IHAHHI ITOHAWMEHTIIE 3 OJTHUM i3 Kap-
nioMeTaboYHUX YMHHKUKIB PUUKY (HaITHIIKOBOIO
MacoIo Tijia, OKUPIHHSAM, aTEPOTEHHOIO AUCJIiITiIe-
Mi€lo, apTepiasbHOIO TirtepTensieio (Al), mopyiien-
HAM TOJIEPAHTHOCTI /10 ByTJ1eBO/iB). PiBeHb moiu-
penocti MACXII cepep KiHOK pemrpolyKTUBHOTO
BiKy csitae 10—-30%, a y BariTHUX cTaHOBUTH 16—
18%, 06yMOBITIOIOUN BUCOKY YaCTOTY IeCTaIliiiHOTO
iykposoro aiabery (T'IL/T), npeexsamiicii, saTpuMKu
poCTy mJjona i mepeadyacHuUX moaoriB [1-
11,13,15,23,24].

[Tatorenernunoro ocaoBoio MACXII € nexomrien-
cartist JKUpoBOro 0OMiHY, 3a SIKOT HaJIMipHE HaX0-
JUKEHHS BUIBHUX JKUPHUX KUCJIOT y TeaTOIUTH T1e-
peBUINY€E iXHI OKMCHIOBAJbHUU MOTEHIial.
@iziosoriyanii iepedir BariTHOCTI CYIIPOBOIKYETh-
¢ $i310TOTIYHOIO TIMePIIiMiIeMi€lo i CUCTEMHOTO
iHCYTIHOPE3UCTEHTHICTIO, HEOOXiIHUMM TSt 3a6€3-
nedeHHs enepreTuaHux motped miroza. [Ipore 3a Ha-
SIBHOCTI BUXIJIHOTO COMaTHYHOTO 00TsIKEeHHsT (0KH-
piHHs, MeTaboJIiYHOrO CHHAPOMY) Iieil mmpoiec
HabyBa€ MaToI0TIYHOTO, IIIOTOKCHYHOTO XapaKTepy
[3,9,10,13,19,23,24].

Y pyTUHHIN KJIIHIYHINA TPAKTUILL CIPOIIIKAJIbHE YJIb-
TpasBykoBe (¥ 3) mocaipkerns (Y3/1) y B-pexumi
Mag€ CyTTEBI 0OMEKEHHST: fI0TO 4y TIMBICTH Pi3KO T1a-
TIa€ 3a JIeTKUX CTYMeHiB cTeatoldy (iHdimabrparis
<30%), a ortinioBatHs (HiGPO3Y € MPAKTHIHO HEMOK-
qvBUM. [HBazuBHA GIOIICid MEYiHKY I1i/1 Yac recraiii
CyBOpO 0OMeskeHa yepes3 3arpo3y akKyIepehbKuX
yekIaHenb. Y 38’3Ky 3 M y 2023 p. FDA (Food
and Drug Administration) i mpoBiTHUMEU MizKHAPO/I-
HUMMU acolIlialfisIMU CXBaJICHO 3aCTOCYBaHHS MYJIBTHU-
nmapamerpuuroro ¥ 3/[ (kisbkicHoi ¥ 3-creaTomeTpii
(QUS) i 1BOBUMIPHOI 3CYBHOXBUJIBOBOI etacTorpadil
(2D-SWE)) nns neinBasuBHOI Bepuikaltii matosio-
rii IMeviHKy y BaritHuX [22,25,26].

Boanouac 3asumaoTbesa He 10 KiHII 3’cOBa-
HUMU Oe3ocepeiHi KOPeJIsIiiiHi B3a€EMO3B’I3KI
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MK (Di3UYHUMU TTOKa3HUKAMU TKAHUHHOTO 3racaH-
He, JKOPCTKOCTI MTeUiHKA Ta OKPEMUMU (DPAKITISIMU
aTepOoreHHUX JINiJIB 3 ypaXyBaHHAM BUXIJHOTO
(nperpaBigaproro) ingekcy Macu Tiza (IMT).

Mema nocnijpkennsa — OLIHUTY HASABHICTD 1 Xa-
paKTep B3a€EMO3B’A3KiB Mixk mokazHukamu QUS,
2D-SWE, nmapameTrpamu JiitmijorpamM# i mperpasizap-
nuM IMT y Baritaux is MACXIIL

Marepiaiu i METOIU JOCITiKEHHS

JlocJtipKeHHST BUKOHAHO Ha KJIIHIYHUX Oa3ax Ka-
denpu rocmiTaIbHOTO aKyIIEPCTBA Ta TIHEKOJIOT11
1 MCAIAUIIIIOMHO] ocBiTH HarionaabHoro MeanyHo-
ro yaiBepcurety imeni O.O. boromouibiig.

Obcrexeno 111 Baritnux xinok y II-111 tpume-
ctpax recraiii (24—-40 tuxuin). IlamieaTox
TIO/IiJIEHO Ha Bi TPYTIN:

* ocHoBHa rpymna: 76 BaritHux i3 MACXII i kapgio-
MeTaboIIYHUMK YMHHUKAMU PUUKY (HAJIUIITKOBOIO
MAacoT0 Tijia, OKUPIHHSM, I[yKPOBUM fiabeToM 2-T0
tumy (IL/12), T, AT, tucainigemi€eo).

* KOHTPOJIbHA IPyTIa: 35 COMATUYHO 3[0POBUX Ki-
HOK i3 hiziostoriuamm rmepebirom BariTHOCTI.

[TepBuHHUI BiA6Ip KiHOK 10 OCHOBHOI IPyIIH
MIPOBEJIEHO Ha TTi/ICTaBi HAsIBHOCTI KapioMeTaboJriy-
HUX YUHHUKIB pusuky (oxkupians, [1/12, T'TI/1, AT)
i3 TOIAJIBIIIM 3aCTOCYBAHHSAM Y 3-CTeaTOMETPii Ta
enactorpadii 17151 KiJIbKiCHOTO TiITBEP/IPKEHHS 1 cTa-
niroBaHHg 3axBopioBaHHs. O60B’ I3KOBOIO YMOBOIO
3aJIy4EHHS 10 IOCIiIKEHHS OYJI0 CIIPOCTYBaHHS
IHITUX IPUYWH ypasKeHHS TIedinKu (BipyCcHOTO rera-
TUTY, Ay TOIMYHHOI I1aTOJIOT11, B)KUBAHHS QJIKOTOJIIO).

Komruiekcre 06cTesKeHHS MAIiEHTOK TPOBEAEHO
HaTIIecepIie i CKIaAaa0Ccsd 3 iIHCTPYMEHTAJIBHOTO
i KiHiKO-Tab0paTOPHOTO eTartiB. BpaxoByroun «Hi-
muity mepebir MACXII y BariTHux, 32 IKOTO Py THH-
Hi 6ioximMiuHi TecTH (Taki sIK KJIaCHYHI TpaHCcaMiHa-
31) 4aCTO 3QJIUIIAIOTHCA B MeKaX HOPMATUBHUX
3HAUEHb HABITb MPU MPOTPECYIOUill CTPYKTYPHIi
nepebyoBi opratna (0cobJMBO Ha eTarri cTeaTosy)
[8,23], boxyc nocaimxenns 3pobaeH0 BUHATKOBO Ha
JIMITHOMY CIIEKTPi 9K TpUTepi JiTMOTOKCUYHOCTI.
Kpim ToOT0, cCame AUCTiTTiIeMisl € OTHUM i3 TOJIOBHUX
kputepiiB MACXIT [1-11,13,15,23,24].

JlabopaTopHuii MOHITOPUHT BUKOHAHO Ha CEPTHU-
(hixoBaHUX AaBTOMATUIHIX aHAJTi3aTOPaX BiITIOBITHO
JI0 BUMOT MiZKHapoIHOTO cTanaapty sskocti JICTY
ENISO 15189:2015 [18].

3 MeTOI0 YHUKHEHHSI Cy0'€KTUBHOI yIIepeKeHOC-
1i (bias) mynbrumapamerpuute Y3-cKaHyBaHHS
(KiZTbKiCHY cT€aTOMETPito i IBOBUMIPHY 3CYBHOXBH-
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JIbOBY eJiacTorpadiro) BUKOHAHO JIIKApeM-/10CIi/IHN-
koM HaocJin (blinded assessment), 6e3 nornepeHbOro
O3HANOMJIEHHST 3 PE3YJIbTaTaMu KJTiHIKO-1abopatop-
HOTO TeCTyBaHHS 1 JaHUMU COMaTUYHOTO aHAMHEe3y
BaTiTHUX.

CkaHyBaHHSI 3/1iiCHEHO Yepes MpaBsi MizkpebepHi
MPOMIXKKH (ONTUMaJIbHE aKyCcTU4YHe BikHO B VII-
VIII cermenTax mpaBoi yacTKu nedinkn). /Lyst no-
CATHEHHS CTaTUCTUYHOI JOCTOBIPHOCTI JIJIST CTeaTo-
MeTpii BUKOHAHO He MeHIIIe 5 BaJIi/IHUX BUMiPIOBAHb,
s enactorpadii — ae menmne 10. Kpurepismu
TEXHIYHOI SIKOCTI NPUWHATO iIHTePKBAPTUIbHUHI
posmax IQR<30%.

IncTpyMeHTaMbHE TOCHIKEHHSI BUKOHAHO Ha
Y 3-cucremi excriepraoro kaacy «Samsung Medi-
son V7s:

1) cranpaprue cipomkaibhe Y 3/ y B-pesknmi;

2) xizbkicHy Y 3-cTeaToMeTpito: OI[iIHEHO TTOKa3-
HUK TKaHuHHOTO 3racanud (Tissue Attenuation
Imaging — TAI, n1b/cm), TOKa3HUK TKAHUHHOTO PO3-
citoaausa (Tissue Scattering Imaging — TSI,
nb/cMm), BUpaxyBaHO BiJICOTOK KUPOBO1 (ppakilii
(HagitiHicTh BUMipIoBaHHS 3adikcoBaHo 32 Koedilli-
eHToM netepminaiii R2>0,6) [20,22];

3) enacrorpadito (S-Shearwave Imaging): y pe-
sumi Dual Live i3 KoHTpoJieM KapTH iHIeKcy Haiii-
HocTi (RMI>0,4) BU3HAU€HO KOPCTKICTh ITApeHXiMU
B Kistonackassix (klla) i3 HacTymHUM 3icTaBIeHHIM
OTPUMaHWX 3HAYEHD 3 Y 3-eKBiBaJleHTaMU CTail
hi6posy 3a mramoto METAVIR (F0<5,5 kIla;
F1=5,5-7,0 xIla; F2=7,0-8,0 xI1a) [21,22].

Kiiniko-yraboparopHuii erar epegbadaB aHTPO-
HOMETPIIO 1 0CIiKEHHS MeTaboIiYHOTO TIPOdIiIIIO:

* po3paxoBano nperpasigapuuii IMT (kr/m?);

¢ 1abOPaTOPHO HATIIE BU3HAYEHO PiBHI 3aTa/IbHO-
ro xonectepuny (3X), rpurainepuznis (TT), mimo-
mporeiniB Bucokoi niisibHocTi (JITIBII), sinonpote-
iniB Husbkoi miabHocTi (JIITHII), xomecrepuny
ne-JITIBIIL i koedimienT ateporerrocti (KA).

CraructnyHuii anasis: gani 06po6JIeHO B ITporpa-
Max «Statistica 8.0» i «MS Excel». HopmanbHicTh
PO3MO/ILTY KiTBKICHUX O3HAK MEPEBIPEHO 3a JI0TIOMO-
roto kputepito [1lamipo—Binka. KinbkicHi mokasHukm
HaBenieHo y BurJisai M+m (zie M — cepenne apudme-
THYHE 3HAYEHHs, M — CTaH[apTHA TTOXUOKA cepell-
HbOTO, 00 SEM). BiporigHicTs BiaMiHHOCTENH MiK
rpyliaMu oIineHo 3a t-kputepieM CTblojieHTa /11
He3aJIeKHUX BUOIPOK, PISHUIIIO IPUITHATO CTaTUC-
THYHO 3HauyoI0 3a p<0,05. Kopesitiiinuii 38’130k
BUBUEHO 3a jlonomMoroio koedittienta [lipcona (1),
a JIJIS CIIPOCTYBaHHS KOH(AYHIEPHOTO BILJTUBY Macu
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TiJIa 3aCTOCOBAHO MaPIiaIbHUN KOPEJISIiMHNI aHa-
J1i3 13 KoHTposeM nperpasizapHoro IMT [17].

[locatipkeHHs1 TPOBeIEHO BiAATIOBIIHO /10 TIPUHIIN-
niB [esbcinebkoi nexmaparttii. IIpoTokos cxBaseHo
KoMmici€io 3 GioeTuku BianmosixHo 10 Tesabcincebkoi
nexsapaitii. Bij ycix maiieHToK OTpUMaHO MUCbMOBY
iH(GOPMOBaHY 3TOTY.

PesyabraTi JOCIiIZKEHHS Ta iX 00roBOPEHHS

CepenHiii Bik MaIliEHTOK OCHOBHOI TPYTIA CTAHO-
BUB 32,7%6,4 poKy, KOHTPOJbHOI — 32,5+6,6 poKy
(p=0,892). Cepenniit Tepmin recrailii ckJjaB
33,5+3,4 1 34,1+2,8 tuxns, Bignosiguo (p=0,332).
To6TO cTaTHCTIYHO 3HAYYIIOI PI3HUIIL SIK 32 BIKOBUM
CKJIQJIOM, TaK i 32 TEPMIHOM TreCTallii MiX JOCIiKY-
BaHUMU Tpynamu He BusiBjieHo (p>0,05).

AK BUCBIT/IIEHO B TI0TIEpe/IHIX HABEIEHUX HAMU
poborax [20—22], 3a pe3ysbraramMu aHAJI3y Cipo-
mkaabHoro ¥ 3/ y B-peskumi He BidHaueHO 03HAK
natoJorii y 23,7% (18 oci6) ocHOBHOI rpyTiH, 110
30ira€ThCs 3 JAaHUMM JIITEPATyPH MO0 3aCTOCYBaH-
us1 Y 3/l nist orintoBanus crazii hibposy medinku
B 3arasibHiii momyJistiii [5,16]. Hatomicts BripoBa-
mxerns Texnosorii QUS nano 3Mory BUSBUTH TI0-
YaTKOBUI — JieTKu cteatos (S1) 3a ;anuMu creato-
Metpii y 100% BariTHUX OCHOBHOI TPyTIH. 32 IAHUMU
2D-SWE, ne3Baskatoun Ha JIETKWIT CTYTIHb CTEATO3Y
(S1), y 6isbiiocTi BariTHIX OCHOBHOI IPYIIH JliarHOC-
TOBAHO ITi/IBUIIIEHHS >KOPCTKOCTI MMapeHXiMU:

* FO (HopmasbHa KOPCTKICTD, BIZICYTHICTh O3HAK
bibposy, 4,48+0,27 klla): 15,7% (12 BariTHux);

* F1 (mmiaBuiiieHHs JKOPCTKOCTI, 110 MO3Ke BiJITO-
Bigatu moyarkoBomy ¢ibposy, 5,95+0,12 kIla):
71,1% (54 Barithi);

* F2 (BupaskeHe miBUIIIEHHS KOPCTKOCTI, €KBi-
BasieHTHE moMipHoMy (hibposy, 7,91£0,35 klla):
13,2% (10 BariTHux).

DopmyBanns cranii F2 BizHaueHo BUHITKOBO
B TAIlIEHTOK i3 IEKOMIIEHCOBAaHIUMY HAraTOKOMITO-
HEHTHUMU TOETHAHHAMHU (TAKKUM OKUPIHHAM,
npeekgamiciero, Al i qucaimigemiero). OTpumani
JtaHi 36iraloThCst 3 JAHUMMU JIiTEpaTypH o0 Gibpo-
3y, AKHi1 y TIEBHUX YMOBaX MOKe HaOyBaTH MaToJI0-
FYHOTO XapaKTepy 1 MporpecyBaTh 10 BUPAXKEHOTO
$i6po3y Ta UPO3Y MediHKKM He3aIesKHO Bij IXHBOT
etiosorii [7,12,14,23,27].

3a pesyJibTaTaMy HOPiBHSJIBHOTO aHAi3y IHCTPY-
MEHTAJIbHUX TTOKa3HUKIB (cTeaToMeTpil, enactorpadil
Ta JaboPaTOPHIX MapKePiB JIIIIHOrO ClIeKTpa KPOBi
BUSIBJIEHO IJIMOOKI 1 CTaTHCTIYHO BipoOriaHi MeTabo-
JIYHI pO3J1a/id Y BariTHUX OCHOBHOI TPyIU. 3a HaBe-
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Tabnuus

MopiBHANBHA XapaKTepPMCTUKA IHCTPYMEHTaNnbHUX i nabopaTopHO-MeTabonivHMX NOKa3HUKIB y AocnigXyBa-
Hux rpynax (Mt+m)

MoKasHUK Ocutzg:;er)pyna KOHTP?:=b3H5a) rpyna P
Mperpasigaphnii IMT, kr/m? 29,93+0,62 21,8404 <0,05
TAI, nb/cm 0,77+0,03 0,54+0,02 <0,05
TSI, ab/cwm 96,5+0,51 79,6+0,41 <0,05
Kuposa hpakuis, % 6,74+0,44 3,20+0.1 <0,05
>KopcTkicte nevinkn (2D-SWE), kl'a 6,02+0,24 4,29+0,29 <0,05
3X, MMOSIB/N 6,63+0,20 4,85+0,15 <0,05
T, MmmMone/n 3,05+0,19 1,42£0,09 <0,05
JIFHLLL, Mmons/n 3,54+0,18 2,51£0,11 <0,05
JINBLL, mmons/n 1,95+0,08 2,45+0,06 <0,05
XonectepuH He-J1MNBLL, mmMons/n 4,48+0,21 2,68+0,12 <0,05
KA, y.0. 2,49+0,16 1,94+0,08 <0,05

JIEHUMU JTAHUMHU, CTPYKTYPHO-(izndHa mepedymoBa
HapeHXiMu MeYiHKy Big0yBaiacst CAHXPOHHO 3 TIOTip-
[IEHHAM MOKa3HUKIB JIiigHoro ooMiny (tabur.).

3 aHas1i3y KJIHIKO-1ab0paTOPHUX JAHUX BUSIBJIC-
HO JIOCTOBIpHi MeTab0 i YHiI 3MiHK Y BariTHUX OCHO-
BHOI TPYIIU MOPIBHSIHO 3 KOHTPOJIBHOIO. 30KPEMa,
cepenuiii mperpasizapuuii IMT B ocHOBHIl rpy1i
cranosus 29,93+0,62 xr/M%, 110 CBiYNTD PO HaI-
JIMIIIKOBY Macy TiJia Ta OKUPIHHA SIK KJII0YOBE TJIO
MeTabOJIIYHIX PO3JIaIiB.

3a pe3yJibTaTaMu OIiHIOBAHHS JITTITHOTO CIIEKTPa
KPOBi BUsIBJIEHO (DOPMYBAHHS aTePOTEHHOT JINCITIITi-
JieMii B TIAI[iEHTOK OCHOBHOI I'PYIIH, 110 XapaKTepu-
3yBaJsiacd BiporilHuM 3poctanugam piBHiB 3X, TT,
JITTHIIL i xonectepuny we-JITIBIIL (p<0,05). Bax-
JINBO HAroJIOCUTH, 1110 Y BariTHUX OCHOBHOI TPYIIN
cepeaniii KA ¢opmanbHo 3aUINaBCs B MesKax 3a-
TaTbHONIPUITHATUX pedepeHTHUX 3HAYeHb, TPOTE
fioro piBeHb OYB BipOTiJHO BHUIIMM IIOPIBHSIHO
3 KOHTPOJIBHOIO TPYIOI 3JJ0POBUX BariTHUX
(2,49%0,16 mporu 1,94%0,08 y.0.; p<0,05).

Taxuil ocToBipHUIT aTEePOreHHUN 3CYB CBI/TYUTD
PO iHIIIAIli {0 TPUXOBAHOTO JITIOTOKCUYHOTO CTPECY
1e 10 MaHidecrarii BupaskeHux 6i0XiMiuHUX TTOPY-
nreHb. Lle 10/1aTKOBO MATBEPKYE JTATEHTHUH, <Hi-
Muii» xapakrep nporpecysatts MACXII ta o6rpyH-
TOBY€ KPUTUYHY HEOOXiZHICTh 3aCTOCYBAHHS
BUCOKOYYTJIMBUX IHCTPYMEHTAJbHUX METO/IiB /lia-
THOCTUKH (KiJIBKiCHOI cTeaToMeTpii Ta elacTorpa-
(bii) nist cBOEUACHOTO CKPUHIHTY B aKyIIEePChKil
HPaKTHUI B TON 1ePioj, KOJIM PYTHHHI JJabopaTOpHi
MapKepH 1Ie He BKa3yTh Ha OUE€BUIHY TTATOJIOTIO.
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3a JaHUMU KOPeJIsALiiHOTO aHali3y B OCHOBHIA
TPyIli BCTAHOBJIEHO HU3KY 3aKOHOMIPHOCTEN MixXK
VY 3-napamerpamu i MeTabosiaHUM podisem:

1. 3B’30K cTeaToMeTpii i3 Jiimigorpamoio:

* BUSBJICHO HAUCUJIBHIIIUY PSIMUT KOpeJis-
MIHNT 3B’930K Mixk TokazHukoM TAl Ta piB-
wem TT (r=+0,68; p<0,001);

* nokasHuk TAI i po3paxoBana skupoBa ppax-
11is TICYiHKU BIPOTiTHO KOPEJI0BAIN 3 PiBHEM
xosiectepuny He-JIIIBII (r=+0,54; p<0,01)
i KA (r=+0,48; p<0,01).

2. 3B’a3ok emactorpadii (xlla) 3 pimigamu ta
IMT:

* JKOPCTKicTh mapenxiMu nevinku (klla)
roKasaja mpsAMuil 3B’430K TOMiPHOI TTiJb-
HocTi 3 nperpasigapaum IMT (r=+0,52;
p<0,01);

* TOKa3HUKHU KOPCTKOCTI 32 ranumu 2D-SWE
MMO3UTUBHO KopeJstoBaiu 3 pipHssmu JITTHIIL
(r=+0,46; p<0,01) i 3X (r=+0,41; p<0,05).

3. TlapiiasbHuil KOpeJISIiinHIIA aHaIi3: 1106 ycy-
HYTH TIOTEHITIITHIH KOH(bayH/IePHII BILJTUB MTperpa-
BiJIapHOI MacH TiJia i TEPMiHY TecTallii, PO3paxoBaHO
napiianbHi KoedilienTn Kopessii. Beranosieno,
0 TPSAMUN 3B’430K MiX KoedillieHTOM 3TacaHHs
yabrpasByky (TAI) Ta piaem TT 36epiraB BUCOKY
CTATUCTUYHY 3HAUYTIiCcTh (rpartial=+0,58; p<0,001)
HaBiTh IicJIs KOHTpoJIIo 3a perpasigapaum IMT. Le
JIOBOZIMTb, 1[0 3racaHHs Y 3-curtany sigobpaxkae
caMme CIPaBKHIO JKUPOBY 1HMIABTPAIIiIO TeUiHKH,
a He JIUIIIe TOBIUHY IiINIKIPHO->KMUPOBOTO 1Iapy ye-
PEBHOI CTIHKU MaTePi.
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OT:xe, y HaBeJleHOMY HaMU JIOCJTi [KeHH] BariT-
Hux i3 MACXII ycTtanoBieHO CUTbHUM IPAMUAT
KOpeNdImiiHui 3B’ 130K Mixk mokazHukoMm TAI ta
piBaeM TT i xonectepuny ne-JIIIBII, sskuii He 3a-
nexuTh Big nperpasinapuoro IMT. Otpumani pe-
3yJIBTATH TTATOT€HETHYHO OOTPYHTOBAHI Ta MOBHIC-
TIO Y3TO/KYIOTHCS 13 CyYaCHUMU IaHUMU CBITOBO1
Jiteparypu oo ¢hyHIaMeHTaTbHUX MeXaHi3MiB
possutky MACXII [3,9,10,13,19,23,24]. InnykoBa-
He TINepTPUrIiepuIeMi€ro i aTepPOreHHUMU JIiT10-
IPOTeiHAMHU JIITIOTOKCHYHE YPasKeHHs refaToluTiB
CYIPOBOJI)KYETHCSI BHYTPITHBOKJIITUHHUM HAKO-
MUYEHHSIM JKUPOBUX KPaIleJib, M0 0e31M0cepeHbo
06yMOBJIIO€ 3DOCTaHHST aKyCTHYHOTO 3racaHHsl (110-
kazHuk TAI) ¥V 3-curnany. YHacmi/10K XpOHIYHOTO
JIITIOTOKCUYHOTO CTPeCY aKTUBYIOTHCS 31pUacTi KJIi-
TUHU [TEYiHKH, 1110 CTUMYJIIOE XPOHIUHE 3allaJIeHHS
i IPU3BOAMTH 10 MiABUIIEHHS }KOPCTKOCTI MapeH-
XiMu (3pocTaHHs Moka3HuKiB y klla 3a ganumu
2D-SWE) y:xe B sipyTiii 10JI0BUHI BariTHOCTI. Tomy
KOMIIJIEKCHE 3aCTOCYBAaHHS CTE€aTOMETPIii Ta eJiac-
torpadii B o€ THAHHI 3 OT[IHIOBAHHSIM JIiITiJOTPaMy
i mperpasizapaoro IMT € BucokoindopMaTUBHIM,
6e3TeYHUM J[0JATKOBUM [ialrHOCTHYHUM 1HCTPY-
meHTOM Tpu MACXII B aky1iepcTBi, SIKUi J1a€ 3MO-
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