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OpwuriHaAbHI AOCAIAXKEHHS

CtaH AiniaHoro 06MiHy nawi€HTiB i3 rocTpUM KOPOHAPHUM CUHAPONMOM

| XpOHiUHOIO XBOP060IO HUPOK: 3aAEXHICTDb BiA PiBHA LUBUAKOCTI

KAY60uKkoBoOi QirbTpaLii Ta pakTopa KypiHHA

0. B. ApkuH®ECP T, M. ConoMeHUyK® *AEF

AbBiBCbKMI HaLLIOHAaABHUI MEAWYHUI YHIBEPCUTET iMeHi AaHnAa fannubkoro, Ykpaita

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Merta po60oTy - BMB4MTM 0COBNMBOCTI NOPYLUEHb MiNiAHOrO 0OMiHY Y XBOPUX i3 rOCTPUM KOpoHapHUM cuHapomoM (TKC) 3anexHo
Bif PiBHS LWBMAKOCTI kny60o4koBoi dinbTpadii (LKD) Ta dhaktopa KypiHHs.

Martepianu i metoau. [lo jocnimkenHs 3anyyeHo 142 naujenTis i3 [KC (cepepnin Bik— 59,68 £ 0,81 poky). 3a LUK® navjeHTis noginumm
Ha fABi rpynu: go nepiwuoi (1) 3anyuunu 57 oci6 i3 LUK® <60 mn/xs/1,73 Mm% go apyroi (Il) — 85 xBopux i3 LUK® 260 mr/xe/1,73 m2.
XBOpWX KOXHOI 3 rpyn Noginunu Ha Agi nigrpynu 3a gaktopom KypiHHs: A — kypui (IA, 11A), B — ocobu, ski He kypsTs (1B, 11B).
BvBumnu nokasHwkm ninigHoro obmiHy: 3aranbHui xonectepuH (3XC), xonectepuH ninonpoteigis HU3bkoi WwinbHocTi (XC JMHLL),
XonecTepyH ninonpoteigis Bucokoi winbHocTi (XC JINBLL), Tpurniuepuam (TT), XonecTepuH He NiNonpoTeiaiB BUCOKOI LWiNbHOCTI
(XC He-NMBLL) y cupoBartLj KpoBi.

Pesynbratn. Y xsopux | rpynu nopieHsiHO 3 nauieHtamu |l rpynu 3apeectpoBaHO AOCTOBIPHO BULi HA 21-31 % cepedHi piBHi
XCNMHLL (p < 0,01) Ta XC He-NMBLL, (p < 0,01); Ha 11-18 % Buwwi pisHi 3XC (p <0,01), TT" (p < 0,05) Ta HWxumii piseHb XC JTBLL
(p < 0,05). Pesynstatn focnimxeHHs B nigrpynax, BpaxoByruu (aktop KypiHHs, nokasanu: y kypuis (1A, I1A) BctaHoBneHO Bipo-
rigHe nigsuLieHHs Ha 22-36 % piHiB 3XC, XC NMHLL, TT, XC He-JNBLL, Ha 11-16 % Hwxuni piseHb XC JNBLL nopieHsHo 3
nigrpynamu oci6, siki He kypunu (16, 11B). oo niarpyn kypuis, To y |A nigrpyni BcTaHoBReHo Ha 13-23 % A0CTOBIPHO BULLI CepeaHi
pisHi 3XC, XC NMHLL i XC He-JINBLL, nopisHsHO 3 nigrpynoto lIA.

Busunnu po3nogin obcTexeHux i3 BigxMneHuMm Bif LinboByX piBHAMM MinigHoro npodinto. Tak, y | rpyni nopieHsaHo 3 I rpynoto
BW3Ha4eHa BiporigHo Binblua Ha 18-22 % yacTka XBopuX i3 nepeBuLLeHHsM LinboBoro piBHs XC NMHLL, i 3 Hk4um 3a LinboBuit
pisHem XC JINBLL; Ha 19-37 % Ginblua YacTka nauieHTiB i3 nepeBuLLeHHaM LinboBux piHiB 3XC, T i XC He-MMBLL y nigrpyni
kypui (1A, II1A) nopiBHsHO 3 nigrpynoto navieHTis, ki He Kypunu (1B, 11B); Ha 21-24 % GinbLua YacTka oci6 i3 HKYMM Bif, LiinbOBOro
pisHem XC NMBLL i nepeBuwieHHam winsosoro pieHst XC He-MTMBLL y nigrpyni kypuis (IA) NOPIBHSHO 3 Migrpynoto 06CTEXEHMX,
ki He kypunu (I1A).

Y pesynbrarti aHanisy y | Ta Il rpynax BCTaHOBNEHO CEpeaHbOT CUnm 3BOPOTHUIA KOPENALMHUIA 3B'330K Mix piBHAMU 3XC, XC JTTHLL,
XC He-NMNBLL, i pisHem LLIK®. Busisunum cepeHb0i cumnu Ta cunbHIiA 3B0POTHUIA KOpensLinHiiA 38'a30K Mix pisHsaMu 3XC, XC JTMHLL,
TI, XC He-JINBLL i pisHem LUK® y nigrpynax kypuis (1A, IIA) Ta oci6, ski He kypunu (1B, 11B). Kpim Toro, B IA Ta lIA nigrpynax Bu-
3HaYMNY NPSIMUN CepeaHbOi CUM KOPENALIMHWIA 3B'A30K MiX NpoaTeporeHHMMM hpakLisMu niniais Ta iHGEKCOM KypiHHS.

BucHoBku. B oci6 i3 LLIKD <60 mn/xe/1,73 m? nopiBHsiHO 3 xBopumK i3 LUK® 260 mn/xe/1,73 M? BCTAHOBMEHO JOCTOBIPHO BHLL
piHi npoateporenHux dpakuii ninigis: XC JMHLL, XC He-JTMBLL — Ha 21-31 %, 3XC, TI" — Ha 11-18 %, — a TakoX HWXui piBHi
XC INBLL. HesanexHo Big piBHs LUK®, y koxHii i3 nigrpyn kypuis (IA, 1A) nopisHsiHO 3 nigrpynamu ocib, siki He kypunu (1B, 11B),
BUSBNEHO JOCTOBIpHE NigsuLeHHs piHiB 3XC, XC NMHLL, TT, XC He-NMBLL (Ha 11-36 %) Ta 3HmxeHHs XC JNBLL,. HaiicToTHiLui
npoaTeporeHHi 3MiHW NinigHOro cnekTpa 3apeecTpoBaHo y xBopux i3 LUK® <60 mn/xe/1,73 m? Ta chakTopom KypiHHs (IA).

KatouoBi croBa:
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The state of lipid metabolism in patients with acute coronary syndrome
and chronic kidney disease depending on glomerular filtration rate and smoking factor

0. V. Yadzhyn, T. M. Solomenchuk

Aim. To study the features of lipid metabolism disorders in patients with acute coronary syndrome (ACS), depending on glomerular
filtration rate (GFR) and smoking factor.

Materials and methods. The study included 142 ACS patients (mean age — 59.66 £ 0.78 years). All the patients were divided into
two groups according to GFR. Group | comprised 57 individuals with GFR <60 ml/min/1.73 m?; Group Il — 85 persons with GFR
260 ml/min/1.73 m2. Patients of each group were divided into two subgroups based on smoking status: A— smokers (IA, 1IA) and
B — non-smokers (IB, 1IB). The main serum parameters of lipid metabolism were determined: total cholesterol (TC), low-density
lipoprotein cholesterol (LDL cholesterol), high-density lipoprotein cholesterol (HDL cholesterol), triglycerides (TG), non-high-density
lipoprotein cholesterol (non-HDL cholesterol).

Results. As compared to Group Il, Group | have demonstrated significantly higher (by 21-31 %) mean LDL cholesterol (p < 0.01)
and non-HDL cholesterol (p < 0.01); higher (by 11-18 %) TC (p < 0.01) and TG (p < 0.05); lower HDL cholesterol (p < 0.05). The
results of the subgroup study (based on the smoking status) have shown 22-36 % higher TC, LDL cholesterol, TG, non-HDL
cholesterol and 11-16 % lower HDL cholesterol in smokers (IA, [IA) as compared to those in non-smokers (IB, 1IB). The study
of the smoker subgroups has revealed 13-23 % higher mean TC, LDL cholesterol, and non-HDL cholesterol in Subgroup IA
compared to those in Subgroup IIA.
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The examined patients with lipid profiles different from the reference values were divided into groups. So, up to 18-22 % more
individuals with higher LDL cholesterol and lower HDL cholesterol as compared to reference values were in Group | compared
to Group Il; in the smoker subgroups (IA, l1A), in comparison to non-smoker ones (1B, 11B), there were up to 19-37 % more
individuals with higher TC, TG, compared to reference values; in the subgroup of smokers, i.e. in Subgroup IA compared with
Subgroup IIA, there were up to 21-24 % more individuals with lower HDL cholesterol and higher non-HDL cholesterol compared
with reference values.

A correlation analysis has revealed a moderate inverse correlation between TC, LDL cholesterol, non-HDL cholesterol and GFR
in Group | and Group II. Moderate and strong inverse correlations between TC, LDL cholesterol, TG, non-HDL cholesterol values
and GFR have been found in subgroups of smokers (IA, 1IA) and non-smokers (IB, 11B). In addition, in Subgroups IA and lIA, a
moderate direct correlation between pro-atherogenic lipid fractions and smoking index has been found.

Conclusions. Patients with GFR <60 ml/min/1.73 m?, compared to those with GFR 260 ml/min/1.73 m?, have been revealed with
significantly higher levels of pro-atherogenic lipid fractions — LDL cholesterol, non-HDL cholesterol — by 21-31 %, TC, TG - by
11-18 %; and lower levels of HDL cholesterol. Regardless of GFR, in each of the two subgroups of smokers (A, IlA), compared
to non-smokers (IB, IIB), there was a significant increase in the levels of TC, LDL cholesterol, TG, non-HDL cholesterol (by up to
11-36 %) and a decrease in HDL cholesterol. The most obvious pro-atherogenic changes in the lipid spectrum were detected in
patients with GFR < 60 ml/min/1.73 m? and smoking factor (IA).

ISSN 2306-4145  http://zmj.zsmu.edu.ua

He3Baxatoun Ha iCTOTHWUI Nporpec Yy AiarHoCTuLi Ta miky-
BaHHi, rocTpuin KopoHapHuii cuHapom (TKC) sanuwwaeTbes
OCHOBHOK MPUYMHOIO CMEPTHOCTI Bif, CEpLEBO-CYANHHUX
3aXBOPIOBaHb y BCbOMY CBiTi [1]. MNawieHTV 3 XPOHIYHOM
xBopo6ot HUpOK (XXH) MatoTb BUCOKUI | HaaBUCOKWIA
pu3vk BUHWKHeHHS TKC [2]. Y rpyni oci6 i3 cepuieBo-cyamH-
HIMU 3aXBOPHOBAHHSIMM BU3HAYa0Th BUCOKY MOLLMPEHICTb
XXH i HaBnaku. Lli 3axBoptoBaHHS MatoTb CiflbHi naTore-
HETUYHI MEXaHI3MK PO3BUTKY i haKTOpKU PU3KKY, SK-OT BIK,
LlykpoBUI fiabeT, apTepianbHa rinepTensis, aucninigemis
(ONM), KypiHHA, yCKNagHEHWA CiIMEAHWIA aHaMHes i Yomno-
BiYa cTath [3].

3rigHo 3 gaHumm BcecBiTHLOT opraHiaaLlii 0OXopoHy 300-
pOB’s., y NOHaA MOMOBWHI XBOPYX Ha iLLIeMi4HY XBOpoBy cep-
LS, 30kpema naulieHTis i3 [KC, BU3HavatoTb npoaTeporeHHi
3MiHv ninigHoro cnekTpa [4]. Pesyniraty 6aratoLeHTpoBoro
MPOCNEKTUBHOMO 0BcepBaLLiiHOMO JOCHIMKEHHS, L0 3aic-
HeHe B AnoHii 3a yvacti nauieHTis i3 TKC y 2015-2016
pokax (EXPLORE-J), nokasanu: npoateporenny OJ1M1
3apeectpoaHo Yy 77,80 % Bunagkis i3 1944 obcTexeHnx [5).

Bigomo Takox, Lo y nawieHTiB i3 NopyLIEeHHAM YHKLUT
HWUPOK BiAOYBAaKOTLCA ICTOTHI 3MiHM MeTaboniamy niniais,
Lo KOpentotoTb 3i cTagdismMu Ta nporpecyBaHHaM XXH [6].
OJN y nauienTi i3 XXH BW3Ha4aKOTb HaBiTb HA PaHHIX
CTafisix, HanyacTille BOHA XapaKTepu3yeTbCs BUCOKWM
piBHem Tpurniyepuais (TT) | HU3bKUM PIBHEM XONECTEPUHY
ninonpoteigis Bucokoi WwinbHocTi (XC JINBLL) y cuposatui
kposi [7]. Tak, y NpoCrneKTUBHOMY KOrOPTHOMY JOCHiIKEHHI
B MemopianbHii nikapHi CyHb Atcena (Kutait), po sikoro 3a-
nyyeHo 5345 ocib Bikom 240 poki, y navieHTi i3 XXH Busie-
IEHO 3HAYHO BULLMIA piBeHb TI i HuUniA piseHb XC JTBLL,
nopieHsiHO 3 xBopumm 6e3 XXH (p < 0,0001). Kpim Toro,
BCTAHOBEHO KOPENnALLiiHMI 38’330K Mix nokasHukamm TT,
XC NMBLL, xonecTtepuHy He NiNONPOTeiaiB BUCOKOI LiNb-
HocTi (XC He-JIMBLL) i piBHeM po3paxyHKOBOI LUBUAKOCTI
kny6oukoBoi dinsTpauii (LUK®). 3axeoptoBaHicTb Ha XXH
mana TeHAEHL;0 40 3pOCTaHHs 3i 30iNbLUEHHAM KBapTUMIB
T, sHuxyBanacs 3i 36inbweHHsM keaptunie XC JMBLL,
[8]. 3 iHwWOro GOKY, y PETPOCNEKTUBHOMY NEPEXPECHOMY
AocnimkeHHi, Wo 3aicHeHe B biHbxai (Kutan), BusiBunm
iCTOTHY HeraTuBHy kopensujto Mixx XXH i Takumn 3MiHHK-
MU, sk remornobiH, TpomGoumTy, XC JMNBLL, i xonectepuH
ninonpoTeigie HU3bkoi LWinbHocTi (XC NMHLL) [9].

KypiHHS — He3anexHuin NpeamKTop PO3BUTKY Ta Npo-
rpecyBaHHs ateporeHHol JJ1MM, wo BogHo4ac nNoB’s3aHuMi

i3 BUHVMKHEHHSIM, NPOrpecyBaHHsAM I ilueMiyHoi XBopobu
cepus, i XXH. To610 Ynm Ginblue curapet BUKyPeHO i YiMm
[OBLUUIA CTAX KYPIHHSI, TUM BULLMIA PU3UK BUHUKHEHHS TKC
i XXH [10,11,12,13]. Ocobw, ki KypsiTb NpoTsarom 6aratbox
POKiB, 3a3BM4aii MakOTb NiABMLLEHWI PiBEHb 3aranbHOro Xo-
nectepuny (3XC), TI" i XC NMHLLL. XapakTepHoto 03Hakoo
MOPYLUEHHS! NiNigHOrO CNeKTpa B KYPLIB € HKYMIA piBEHD
XC NMNBLL, nopiHsiHO 3 ocobamu, siki He KypsTb [15].

daxisui LieHTpy gocnimkeHHs etionorii cepLeBo-Cy-
AVMHHMX | MeTabonivHnx 3axBoproBaHb (iBaeHHa Kopes) y
KOTOPTHOMY AOCHIMKEHHI 3a yyacTi 1932 yonosikiB i 3747
XIHOK BCTAHOBUIN: KypiHHSI MOB’AA3aHE 3 BULLMM piBHEM TI
i Hokamm XC NTBLL,. ABTOpU BU3HAYMIW, LLIO HAWBMPA3HILLI
3MiHV 3achiKCOBaHO B 06CTEXEHNX, SiKi kypunn noHag 20 po-
kiB [16]. OnpuntoaHEHO Takox pesynsTati HaujoHansHoro
ONMWUTYBaHHSA LWoAo 3a0poB's Ta xapyyBaHHs (NHANES),
Lo 3ginicHeHe y 2007-2018 pokax. MpoaHanisysasLuv AaHi
15499 yyacHukis, AOCNIAHWKW BCTAHOBWIW, LLO KypLi Manu
BULLWI 3aranbHui cepepHiv piseHb 3X, TI i XC NMHLL, no-
PIBHSIHO 3 ONUTaHNUMK, KOTPI He kypunu (p = 0,01, p < 0,001,
p = 0,005 BignosigHo) [17].

HWHI 3gincHUnY Ynmano HaykoBuX AOCMIMKEHb, L0
MPUCBSYEHi aHanisy cTaHy NinigHOro 0bMiHy B MawjeHTiB i
3[KC, i 3 XXH. BuB4anu Takox BNavB KypiHHS Ha NinigHui
cnexTp. BTiM, HeOoCTaTHLO BUBYEHNMY 3aNULLAIOTLCS 0CO-
6nveocTi MM y naviexTiB, sikLLo 6pat 40 yBaru oaHO4YacHo
'KC, XXH i dhakTop KypiHHS.

MeTa po6oTtu

BuBuuTY 0COBNMBOCTI NOPYLLIEHD MINIAHOMO 0BMiHY Y XBOPUX
i3 TOCTPUM KOPOHAPHUM CHHAPOMOM 3anexHO Bif PiBHA
LUBWAKOCTI KIy604koBOi (hinbTpaLii Ta haktopa KypiHHS.

Martepianu i MeToAM AOCAIAXKEHHA

[o pocnimxerHs 3anyyunnu 142 nauienTis i3 FKC sikowm Big
35 po 75 pokis (cepenHin Bik — 59,68 + 0,81 poky). Yactka
XiHok cTaHoBuna 23,94 % (n = 34), vonogiki — 76,06 %
(n = 108). CtaH (yHKLUii HUPOK BU3HAYNIN 3@ PIBHEM
LK®. Ycix nauieHTiB noginunu Ha ABi rpynu: 4o nepLuoi
(1) sanyumnn 57 (40,14 %) oci6 i3 LLUK® <60 mn/xs/1,73
m? (cepepHirt Bik — 61,10 + 1,09 poky); ao apyroi (Il) — 85
(59,85 %) xBopwmx i3 LLIKD 260 mn/xs/1,73 M? (cepenHii Bik
—59,48 £ 1,01 poky). XBOpWX KOXHOI 3 rpyn Noginumvu Ha
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nigrpynu 3a daktopom KypiHHs: A — 58 (40,84 %) kypuis
(1A, lIA), B — 84 (59,16 %) ocobw, siki He kypunm (1B, IIB).
Otxe, B nigrpyni IA — 26 (44,82 %) obcTexenux, 1A — 32
(55,18 %), IB — 31 (36,91 %), 116 - 53 (63,09 %) ocobw.
Mpyrm I Tall, nigrpynu IATa 1B, A Ta I, IA Ta llA nopisHsnmn
3a nokasHykamm ninigHoro Npodinio.

[pynu navjeHTiB 3iCTaBHi 3a CynyTHIMU 3aXBOPOBaH-
HaMW. YacTka oci6 3 rinepToHiuHO xBOpoboto B | rpyni
cTaHoBuna 66,67 % npotu 65,88 % B Il rpyni, p > 0,05;
3 LykpoBum fiabetom — 29,82 % (I) npotn 31,76 % (II),
p > 0,05; i3 3aitBoto macoro Tina (IMT 25,0-29,9 kr/m?) —
42,11 % (I) npotn 44,71 % (Il), p > 0,05, 3 OxwmpiHHAM (IMT
30,0-34,9 kr/m?) - 19,30 % (1) npotn 22,35 % (Il), p > 0,05.
He BWSIBNEHO BipOriaHOI Pi3HUL M rpynamu LOCHimKEHHS
3a (hakTopamu pU3MKy.

Kpos ans focnigxeHHs 6panu 3apaHky HaTLLe Ha nepLuy
— apyry noby rocnitanisauii xsopux 3 npueogy MKC y LieHTp
cepus i CyauH, BigaineHHs kapgionorii Ta penepdysinHoi Te-
panii B «Jlikapns Cestoro MaxTtenenmona» KHIM «MepLue
TepuTopianbHe MeauyHe 06’eaHaHHs M. JlbBoBa». Bueum-
nn Taki nokasHuku ninigHoro npodinto: 3XC, XC JMHLL,
XC NNBLL, TT, XC He-NMBLL, y cupoBartui kposi hepmeH-
TaTuBHUM MeTodoM. [okasHukW ninigHOrO CnekTpa KPoBi
BCTaHOBWUNM Ha 6asi nabopartopii MeanyHoro LeHTpy CeAToi
MapackeBu Ha aBToMaTU4HOMY BioXiMiYHOMY aHaniaTopi
Cobas Integra 400 plus, thepmeHTaTBHAM MeTOAOM — 3XC,
npsimum MeTogom — XC JMHLL i XC JTNBLL, eHsumaTnyHmm
KOMOPUMETPUYHM METOAOM — TT i3 BUKOPUCTaHHAM Habo-
piB peaKTUBIB 47151 KiNbKICHOTO BU3HA4YeHHS XonectepuH-O,
XonectepuH-LDL ®, XonectepuH-HDL @, Tpurniuepuan ¢
BupobHuuTBa TOB HBIM «diniciT-OiarHoctukay (YkpaiHa).

[ns ouiH0BaHHS (PYHKLOHANBHOrO CTaHy HUPOK Y na-
LlieHTiB, SIKi 3anyyeHi fo focnimkeHHs, pospaxysanm LLK®
3a hopmynoto CKD-EPI Creatinine Equation (2021). Bu-
kopwucTanu kanbkynsatop eGFR, pekomeHgosanuin National
Kidney Foundation. Ak kputepii HasisHOCTi XXH Br3Haumnm
LLIK® <60 mn/xe/1,73 m? 3a KDIGO (2012).

Y BCiX KypuiB, SIKi B3A1 y4acTb y AOCTIMKEHHI, 064m1C-
TIANW NOKa3HVK HaBaHTaXeEHHS KYPiHHAM — iHOEKC KypiHHS
(IK) 3a opmynioto: IK =Y x C /20, ge Y — KinbkicTb BUKY-
peHux curaper (3a goby), C — cTax KypiHHS (poku).

Kputepii 3anyyenHs oo gocnigkeHHs — XXH |-V
cragin, Bik 35-75 pokiB. Y JOCRIMKEHHS He 3anmyyanm
XBOpMX i3 cepueBoto HegocTatHicTio IIB-Il cT., XXH V
cragii, iHbeKUIHUMK, iIMYHHUMM, OHKOIOTYHUMU, reMaTo-
TOMYHUMU, NCUXIYHAMK 3aXBOPIOBAHHSAMM, MOPYLIEHHSM
MO3KOBOr0 KpoBOODiry B aHaMHe3i, KOMaTO3HVIMM CTaHaMW.
Yci nauienTn nignucanu iHpopmoBaHy A0OpOBinbHY 3rogy
Ha y4acTb Y HayKOBOMY [OCIIIKEHHI.

CTaTnCTUYHO pesyrnbTaTi OnpaLoBanil, 3aCTOCYBaBLLN
naket nporpam Microsoft Office Excel 2021 Ta Statistica
10.0. HopmarnbHicTb po3noginy KinbKiCHUX 03HaK aHa-
nigyBanu 3a gonomoroto Tecty Llanipo-Binka. Bci gani
BiZMNOBIAANM 3aKOHY HOPMarbHOo po3noginy. BiporigHicTb
BiMIHHOCTE MOKa3HWKIB, L0 BCTAHOBIEHI Y PisHUX rpy-
nax, BU3Ha4MIK1, BUKOPUCTABLUW t-KpUTEPI JOCTOBIPHOCTI
CtblogeHTa. [aHi onnMcoBOi CTaTUCTUKN HaBedeHO SIK
CepenHi BeNMW4MHU Ta cTaHgapTHe BipxunerHs (M £ SD).
[ns nopiBHIOBaHHS NOKa3HWKIB Y BIACOTKAX BUKOPUCTANN
meTon ¥2. [Ins ouiHtOBaHHSI B3aEMO3B'sI3KiB 3acTOCyBanu
KopensLuiiHviA aHania 3a MipcoHom (r): skwo r = 0,10-0,29,
3B'30K BM3Ha4YeHo ak cnabkuin; skwo r = 0,30-0,69, —
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MOMIPHWIA; AKLWO r = 0,7, — CUMNbHWIA 3B°A30K CMONYYeHHs
03HaK. Pi3HuLI0 NOKa3HWKIB BBaXanu [OCTOBIPHOK Mpw
piBHi 3HauyLwocTi >95 % (p < 0,05).

JocnimkeHHsa BianoBigae npuHuunam 6Gioetnkw, Lo
BUKnageHi y MenbCiHebKin aeknapaii BcecBiTHLOI Megny-
HOI opraHi3aLii «ETWYHI NPUHLMNKM MegnYHnX SOCRImKeHb
3a y4yacTHo JIIOAUHM Y AKOCTi 06'ekTa JOCTIMKEHHS», Ta
cxBaneHo Kowmicieto 3 6ioetuku J1bBIiBCbKOrO HaLlioHanb-
HOr0 MEeOUYHOro YHiBepcuTeTy iMeHi [anuna Manuuskoro
(npotokon Big 20.12.2021 p. Ne 10).

Pe3yabTati

Bigomo, Lo 3HikeHHs LUK cynpoBomkyeTbCs noripLueH-
HAM cTaHy ninigHoro 06miny [18]. Mg Yac AocnimkeHHs, Lwo
3micHunw, y [ rpyni, To6To y xBopux i3 LLUK® <60 mn/xe/1,73 M2
BCTAHOBWNM OCTOBIPHO BULi Ha 21-31 % cepepHi piBHi
XCJTNHLL, ta XC He-JMBLL nopieHsHo 3 Il rpynoto. 3okpema,
XC INHLL y Hyx Buwwmii Ha 31,01 % (3,45 + 0,22 mmonb/n
() npotn 2,38 + 0,16 mmons/n (Il), p < 0,01), XC He-
JNBLY, Bywwi Ha 21,29 % (4,65 £ 0,25 mmonb/n (1) npotn
3,66 % 0,18 mmons/n (Il), p < 0,01). Kpim Toro, y naujieHTis
| rpynu BusHaumnm Ha 11-18 % suwi pisHi 3XC, TI i Hux-
yni pisetb XC JTNBLL, Tak, 3XC y Hux Buwwmin Ha 14,66 %
(5,59 £ 0,24 mmone/n (1) npotn 4,77 + 0,17 mmonb/n (1),
p < 0,01), TF Buwwmi Ha 11,16 % (0,94 + 0,03 mmons/n
(1) npotn 1,99 + 0,09 mmons/n (1), p < 0,05), XC NMBLL
HWK4YM Ha 18,26 % (0,94 + 0,03 mmons/n (I) npoTu
1,15 1 0,03 mmone/n (1), p < 0,05) (mabn. 1).

[poaHanizyBanu ninigHuit Npo@inb nauieHTiB i3
IKC, BpaxoBytoun OAHOHMACHO | CTaH HUPKOBOI PyHKLii, 1
dhakTop KypiHHSA. Pe3ynbrati AOChidKeHHs nokasamu: y
nigrpynax kypuis (IA, 11A) nopieHsiHO 3 oBcTEXEHUMM, SAKi
He kypunm (1B, 11B), 3apeecTpoBaHO AOCTOBIPHO BULLi Ha
22-36 % cepepHi piBHi NpoaTeporeHHUX pakLii ninigis,
Ha 11-16 % Hwxui piBHi aHTateporeHHoro XC JMBLL. Tak,
B |A nigrpyni nopiBHsHO 3 |B BUSBUNM BiporigHe MigBULLEHHS
Ha 22,44 % pisHst 3XC (6,37 0,36 mmons/n (I A) npoTu
4,94+ 0,29 mmons/n (IB), p<0,01), Ha 27,16 % — XC JMHLL,
(4,05 0,35 mmonb/n (IA) npotu 2,95 + 0,27 mmons/n (IB),
p <0,05), Ha 27,27 % — TTI (2,64+0,22 mmonb/n (IA) npotu
1,91 £ 0,18 mmonb/n (IB), p < 0,01), Ha 28,05 % — XC He-
JINBLL (5,49 + 0,38 mmonb/n (IA) npot 3,95 + 0,29 Mmons/n
(IB), p < 0,05), a Takox 3achikCOBAHO 3HWKEHHS PIBHS
XC nnBLWY wa 11,11 % (0,88 £ 0,05 Mmmonb/n (IA) npotw
0,99 + 0,44 mmonb/n (1B), p < 0,05).

Y IIA nigrpyni nopiHsHo 3 1B BcTaHoBunm Ha 22,52 %
pocToBipHO Buwmin piseHb 3XC (5,55 + 0,27 mmonb/n
(I1A) npotn 4,30 = 0,21 mmone/n (I1B), p < 0,01), Ha
36,36 % — XC NMHLL, (3,08 + 0,23 mmonb/n (IIA) npotw
1,96 £ 0,20 mmons/n (IIB), p < 0,01), Ha 18,75 % — TI
(2,24 £0,14 mmonb/n (I1A) npotun 1,82 £0,11 mmons/n (11 B),
p<0,01), Ha 31,94 % — XC He-NMBLL (4,57 £ 0,28 mmonb/n
(IA) npotn 3,11 £ 0,21 mmons/n (IIB), p < 0,01), a Takox Ha
16,80 % Hwxunii pieHb XC JTMNBLL, (0,99 + 0,66 Mmmonb/n
(1A) npotnt 1,19 + 0,04 mmone/n (1IB), p < 0,01) (mabn. 1).

LLlono niarpyn kypuis, T0 y xBopux i3 LUK <60 mn/
xB/1,73 M? (IA) nopiBHSHO 3 KypLisiMK i3 LLUK® 260 mn/xe/1,73
m? (IIA) BcTaHOBREHO Ha 13-23 % BiporigHo BuLLi cepepHi
piBHi 3XC, XC JIMHLL i XC He-NMBLL. 3okpema, 3XC y
HWX BULWMA Ha 12,87 % (6,37 £ 0,36 mmonb/n (IA) npoTu
5,55+ 0,27 mmons/n (IIA), p < 0,05), XC JTMHLL, - Ha 23,95 %
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1 100% 89,47 % 8.72%

80% 67,06 % 69,41 %
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XC NMHLL, mmone/n XC NNBLL, mmonb/n
(>1,4 mmonb/n) (4—<1,0 mmonb/n, x — <1,3 Mmonb/n)

m |rpyna = Il rpyna

Puc. 1. Posnoain navjieHTis i3 rocTpuM KOPOHapHMM CuHApomoM i3 | Ta |l rpyn i3 BigxuneHHsm
NOKa3HWKiB NiNiAHOMO CNeKTpa Bif LiNbOBKX PiBHIB.

2 100 % 96,15 %
84,62 %

0% 80,77 % 742%
60 % 54,84 % 58,05 %

40 %

20%

0%

XC He-NNBLL, mmons/n
(>2,2 mmonb/n)

TI, Mmonb/n
(>1,7 mmons/n)

3XC, Mmmonb/n
(>4,0 mmonb/n)

u |A nigrpyna 16 nigrpyna

Puc. 2. Po3noain naujieHTiB i3 rocTpum kopoHapHum crapomoM i3 |A Ta IB niarpyn i3 BiaxuneHHsm
NoKa3HWKiB NiNiAHOMO CNekTpa Bif LiNboBKX PIBHIB.

1 0
3 wo% 87,50 % 90,63 %
80 % 78,13 % 75,00 %
60 % 54.74.% 038 % 56,60 %
4717 %
40 %
20 %
0%
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(>4,0 mmon/n) (>1,4 mmonb/n)  (>1,7 mmons/n) (>2,2 mmonb/n)

ulIA nigrpyna = 1IB niarpyna

Puc. 3. Po3nopin naviexTis i3 rocTpum kopoHapHum cuiapomo i3 [1A Ta 1B niarpyn i3 BigxvuneHHam
NoKa3HWKiB NiNiAHOrO CNekTpa Bif LiNbOBKX PiBHIB.
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40 %

20 %

0 O/D
XC NNBLL, mmone/n
(4= <1,0 Mmonb/n, x — <1,3 mmonb/n)

XC He-JMNBLL, mmons/n
(>2,2 mmonb/n)

= |Anigrpyna = IIA nigrpyna

Puc. 4. Po3nogin nauiexTis i3 roctpyM KopoHapHUM cuHapomom 3 IA Ta I1A nigrpyn i3 BiaxmneHHsm
NoKa3HWKiB NiNiAHOrO CnekTpa Bif LiNbOBKX PiBHIB.
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(4,05 £ 0,35 mmonb/n (IA) npotn 3,08 + 0,23 mmonk/n (IIA),
p <0,05), XC He-JINBLL —Ha 18,21 % (5,49 + 0,38 mmonb/n
(IA) npotw 4,57 + 0,28 mmonb/n (IIA), p < 0,05) (mabn. 1).

3ayBaxuMOo, WO HalBMpa3HiLLi MpoaTeporeHHi nopy-
LUEHHs NninigHoro cnekTpa 3adikcysanu y xsopux i3 LLK®
<60 mn/xB/1,73 M2 i chakTopom KypiHHs (IA).

Mauientn 3 F'KC MatoTb Ayrke BUCOKIIA 3aranbHuid pusmk
CepLEBO-CYANHHIX 3aXBOPIOBAHb, Ha 30iMbLUEHHS SIKOTO ic-
TOTHO BrinBatoTb XXH i hakTop KypiHHS. 3rigHO 3 pekoMeH-
Jauismu €sponelicbkoro ToBapucTea kapgionoris (ESC)
Ta €BponencoLkoro ToBapucTea 3 atepockneposy (EAS),
y 2019 poui BU3Ha4eHO LinboBi piBHi ninigHoro npodinto,
ki ANns 0Cib AyKe BMCOKOrO PU3MKY CepLeBO-CYAMHHUX
3axBoptoBaHb cTaHoBnATb: 3XC — <4 mmonb/n, XC JMHLL,
- <1,4 mmonb/n, XC JINBLL y yonogikie — >1,0 Mmons/n, y
XiHOK — >1,3 mmonb/n, TI — <1,7 mmonb/n, XC He-MTNBLL,
—<2,2 Mmonb/n.

Y rpynax AOCMIMKEHHS 30iACHUNM PO3NOAiN XBOPUX,
SKi Manu BULL Bif LiNbOBYX PiBHi NpoaTeporeHHnx dpak-
Ui ninigHoro cnekTpa. BuaHauunm gocToBipHoO GinbLui Ha
18-22 % YacTku oci6 i3 NepeBNLLEHHAM LiNbOBOrO PiBHS
XC NMHL, i Hwkumm Big winbosoro pisHem XC JMBLLY y
| rpyni nopisHsaHo 3 1I: XC JIMHLL, — 6inblwa Ha 22,41 %
(89,47 £ 4,06 % (1) npotn 67,06 + 5,10 % (Il), p < 0,01),
XC INBLY, — meHwa Ha 18,31 % (87,72 + 4,35 % (1) npotn
69,41 £ 5,00 % (I), p < 0,05) (puc. 1, mabn. 2).

BcraHoBneHo focToBipHO GinbLui Ha 19-29 % vacTku
oci6 i3 nepesuLLeHHaM Linbosux piBHiB 3XC, TI i XC He-
JINBLW B IA nigrpyni nopisHsHo 3 1B: 3XC - Ha 29,78 %
(84,62 + 7,08 % (IA) npotn 54,84 + 8,94 % (IB), p < 0,05),
Tr-Ha 22,71 % (80,77 £ 7,73 % (IA) npotn 58,05 + 8,86 %
(IB), p <0,05), XC He-NMBL - Ha 18,73 % (96,15 3,77 %
(IA) npotn 77,42 £ 7,51 % (1B), p < 0,05) (puc. 2, mabn. 2).

Y nigrpyni llA nopisHsHO 3 |IB BU3Hauunnm OCTOBIPHO
6inbLui Ha 27-37 % YacTkm oci0 i3 NepeBULLIEHHAM LLiNIbOBUX
piBriB 3XC, XC JIMHLL, TT i XC He-/TNBLL, 3okpema 3XC
—Ha 32,78 % (87,50 + 5,85 % (IlA) npotn 54,72 + 6,84 %
(IIB), p < 0,01), XC NMHLL — Ha 30,25 % (90,63 + 5,15 %
(11A) npotn 60,38 + 6,72 % (IIB), p < 0,01), TI —Ha 27,55 %
(78,13 £ 7,31 % (IlA) npotvt 56,60 + 6,81 % (IIB), p < 0,05),
XC He-JTNBLL - Ha 27,83 % (75,00 £ 7,65 % (IIA) npotu
47,17 6,86 % (Il B), p < 0,01) (puc. 3, mabn. 2).

Y nigrpynax kypuis, To67o B IA nopisHsHo 3 IIA, Bu-
3HaYMNM JOCTOBIPHO BULLi Ha 21-24 Y% 4acTku naLieHTiB i3
Hx4uMm Big Linbosoro pisHem XC JTBLL i nepeBuLLeHHAM
uinsoBoro piBHa XC He-JTMNBLL: XC NMBLY, — Ha 23,79 %
(76,92 + 8,26 % (IA) npotn 53,13 £ 8,82 % (IIA), p < 0,05),
XC He-JINBLW, — Ha 21,15 % (96,15 £ 3,77 % (IA) npotu
75,00 £ 7,65 % (IIA), p < 0,05) (puc. 4, mabn. 2).

MpoaHanisysanu IK y nigrpynax xsopux-kypuis (IA,
I1A). Tax, B 1A nigrpyni y nonoutm oci6 (50,00 £ 9,81 %) IK
craHoBuB 20-30 nauko-pokis, y GinbLue Hix 1/4 06CTEXEHNX
(26,92 £ 8,70 %) IK popisHtoBaB >30 nayko-pokis, y peLuTn
oci6 (23,08 + 8,26 %) — IK <20 nayko-pokis. Y IIA nigrpyni
B nonosuHi Bunagkis (50,00 £ 8,84 %) IK ctaHosus <20
nayko-pokis, y Tpetunu (34,38 + 8,40 %) IK popisHioBaB
20-30 nayko-pokis, y pewtn (15,63 + 6,42 %) — IK >30
nayko-pokis (puc. 5, 6).

[ig yac aHaniay kopensuin Mix piBHAMU NiNigHOO NPo-
into Ta LLIKD BrU3HauMNM JOCTOBIPHI 3BOPOTHI cepeaHbol
CUIMM Ta CUNbHI KOPENSILLiHI 3B'A3KW, LLO MiATBEPAKYHOTh
BMIMB aTeporeHe3y Ha 3HKEHHS PYHKLIT HUpOK. Tak, ouji-
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Tabauus 1. MNMokasHyky ninigHOro cnekTpa KpoBi Y NaLieHTiB i3 roCTpUM KOPOHAPHWUM CUHZAPOMOM 3arexHO Bif haktopa KypiHHS

Moxasin, Hrpyna
OAUMHULIEMMIDIOEAHH I rpyna, n = 57 IA nigrpyna, n=26 | I6 niarpyna,n=31 | llrpyna, n =85 IIA nigrpyna, n=32 | IIB nigrpyna, n = 53

3XC, Mmonb/n 5,59 £0,24** 6,37 +0,36*# 4,94 £0,29 4,77 £0,17 5,55+ 0,27** 4,300,221
XC NMAHLL, Mmonk/n 3,45 £0,22** 4,05 +0,35%# 2,95+0,27 2,38+0,16 3,08 £0,23** 1,96 £ 0,20
XC NMNBLL, mmonb/n 0,94 +0,03* 0,88 +0,05* 0,99 + 0,04 1,15+0,03 0,99 +0,66* 1,1940,04
TI, Mmonb/n 2,24 +£0,14* 2,64 +0,22* 1,9140,18 1,99+0,09 2,24 +0,14* 1,82+0,11
XC He-TINBLL, mmonk/n 4,65 £ 0,25 549 +0,38*# 3,95+0,29 3,66+0,18 4,57 £0,28™ 3,110,221

*1'p < 0,05 — BOCTOBIPHICTb BiAMIHHOCTEN Mix NokasHukamu, **: p < 0,01 — BiporigHicTb BiAMIHHOCTEl Mix nokasHukamu; #: p < 0,05 — BOCTOBIPHICTb BiAMIHHOCTE MiX 1A
Ta lIA nigrpynamu.

Tabauusa 2. Po3nogin 3a ¢hakTopom KypiHHs NaLieHTIB i3 rocTpum kopoHapHUM cuHapomom | Ta |l rpyn i3 BioxuneHHsIM nokasHuKiB NinigHoro cnexkTpa
Bifl LiNbOBWX PiBHIB

Moxasmm Hpyna
ROHEHIIEHBIDIOEAHEE I rpyna, n = 57 IA niarpyna, n=26 | I6 niarpyna,n=31 | llrpyna, n=85 IIA nigrpyna, n=32 | I nigrpyna, n = 53

3XC, mmorb/n 70,18 6,06 % 84,62 +7,08 %* 54,84 +8,94 % 57,65 + 5,36 % 87,50 + 5,85 %** 54,72 +6,84 %
(>4,0 mmonb/n) (n =40) (n=22) (n=17) (n=49) (n=28) (n=29)

XC NMHLL, Mmonb/n 89,47 + 4,06 %** 88,46 + 6,27 % 83,87 £6,61 % 67,06 5,10 % 90,63 + 5,15** 60,38 £6,72 %
(>1,4 mmons/n) (n=51) (n=23) (n=26) (n=57) (n=29) (n=32)

XC NNBLL, mmonb/n 87,72 £4,35 %" 76,92 + 8,26 %* 70,97 £8,15 % 69,41 £5,00 % 53,13+£8,82% 50,94 £ 6,87 %
(4—-<1,0 mmon/n, (n=50) (n=20) (n=22) (n=159) (n=17) (n=27)

X —<1,3 MMonb/n)

TI, Mmonb/n 68,42 6,12 % 80,77 7,73 %* 58,06 + 8,86 % 60,00+ 5,31 % 78,13 +7,31 %* 56,60 + 6,81 %
(>1,7 Mmonb/n) (n=39) (n=21) (n=18) (n=51) (n=25) (n=30)

XC He-NNBLL, Mmonb/n 91,23+3,75% 96,15+ 3,77 %** 7742+751% 81,18 +4,24 % 75,00 £7,65 %** 47,17 £ 6,86 %
(>2,2 mmonb/n) (n=52) (n=25) (n=24) (n=169) (n=24) (n=25)

*1p < 0,05 — 4OCTOBIPHICTb BIAMIHHOCTEN MiX nokasHukamu, **: p < 0,01 — BiporigHicTb BigMiHHOCTEN Mix nokaaHukamu; #: p < 0,05 — gocToBIpHICTb BiaMiHHOCTEN Mix A Ta IIA
nigrpynamu; ##: p < 0,01 — BiporianicTb BiamiHHOCTei Mix IA Ta IIA nigrpynamm.

HVBLLIM B3AEMO3B' 30K Mixk CepeHiMu piBHaMM minigis i LLIKD
y | rpyni, BU3HauMnu cepeaHboi CUv 3BOPOTHY KOPENsLLio 5
mix 3XC (r=-0,37,p<0,01), XC JINHLL (r=-0,38, p<0,01),
XC He-NNBLW (r=-0,35, p <0,01) i pisHem LLK®. Y Il rpyni
BCTAHOBIEHO CepeaHbOi CUMM 3BOPOTHUI KOPENALinHUIA
38’30k Mix piBHsAMK 3XC (r = -0,53, p < 0,01), XC JMNHLL,
(r=-0,48, p <0,01), XC ve-NNBLY, (r =-0,52, p < 0,01) i = 20-30 nauko-pokiB
pisHem LLK® (ma6n. 3). 50,00 % >30 nao-pokis
MpoaHaniaysani KopensLiiiHMi 38’30k MiX cepeaHiMm <20 natiko-pokis
pisHsmu ninigis i LWK® y nigrpynax kypuis (1A, 1IA) i 06-
cTexeHux, ski He kypunu (1, [1B). B IA nigrpyni BusiBneHo 26,92 %
cepefHbOoi CUnW 3BOPOTHUI KOPENALINHNIA 3B’A30K MiX
piBHamn 3XC (r = -0,46, p = 0,01), XC NIMNHLL (r = -0,37,
p=0,05), Tl (r=-0,51,p <0,01) Ta XC He-NMBLL (r =-0,44,
p < 0,05) i pieHem LUK®. Y IIA nigrpyni BcTaHOBNEHO
CUINbHWIA 3BOPOTHUI KOPENSLIIHIA 3B'I30K MiX PIBHSAMM Puc. 5. Po3nofin nawjieHTiB i3 rocTpuM KopoHapHUM cvHapoMom A miarpynu (%) 3a iHaekcom
3XC (r=-0,73, p < 0,01), XC NMNHLY, (r = -0,74, p < 0,01), KYPiHHS! (na4Ko-poky).
XC we-JINBL, (r =-0,79, p < 0,01) i piBHem LLK®, a Takox
cepeaHbOi CIN MPSAMUIA KOPENSILLIAHIIA 38'A30K MiXK PIBHSIMM 6
XC NNBLY, (r=10,32, p =0,05) i LLIK® (mabn. 3).
Y |B nigrpyni BU3Ha4Mnv CepeaHb0i CUnv 3BOPOTHMI KO- 15,63 %
pensuiiHmiA 38’330k Mix piBHamMu 3XC (r=-0,53, p < 0,01),
XC NNHLW, (r = -0,60, p < 0,01), XC He-NINBLY, (r = -0,53, 34,38 %
p <0,01)ipiBHem LIK®. Y IIb nigrpyni BusiBunu cepeaHboi
CUINV 3BOPOTHMIN KOPENSLLIAHWIA 3B’S30K Mix piBHSIMM 3XC
(r=-0,57,p<0,01), XC JINHLL (r=-0,47, p <0,01), XC He-
JINBLL (r=-0,53, p < 0,01) i piBHem LUK® (mabn. 3).
AHania KopensuiiHux 3B’A3KiB MiX MOKa3HWKamm 50,00 %
ninigHoro npodpinto Ta IK gas 3mory BCTaHOBUTW NpsiMi
ZOCTOBIPHI CepeHbOi CUIN KOpensiLiliHi 3anexHocTi. Tak, y
XBOpUX-KypLiiB i3 LUK® <60 mn/xe/1,73 M2 (IA) 3achikcoBaHo
HPQMW BIPOriAHW/! CSPEAHBOI CHIV KOPENFLIAHW/ 38 330K Puc. 6. Po3nogin nauienTis i3 roctpum kopoHapHum curapomom |IA nirpynu (%) 3a iHaekcom
Mix pisHamu 3XC (r = 0,49, p < 0,01), XC JIMHLL (r = 0,48, KyPiHHS! (Na4KO-pOKH).
p <0,01), Tl (r=0,43, p < 0,05), XC He-NMBLL, (r = 0,47,

23,08 %

= 20-30 nayko-pokis
<20 nauko-pokis
>30 nayko-pokis
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Tabauusa 3. KopensiuiiHi 38’s13ku Mix nokasHukamu ninigHoro npodinto ta pisHem LUK y nauienTis i3 FKC | Ta Il rpyn 3aneHo Big haktopa KypiHHs

MauieHTn

| rpyna, n = 57

Il rpyna, n = 85

|A nigrpyna, n = 26
IIA nigrpyna, n = 32
|6 nigrpyna, n = 31

1B nigrpyna, n = 53

3XC, mmonb/n XC NNHLL, mMonk/n XC NNBLU, mmonb/n XC He-NNBLL, mmonb/n

LUK® (mMn/xB/1,73 m?)

-0,37* -0,38"* 0,03
-0,53** -0,48"* 0,02
-0,46™ -0,37* 0,01
-0,73* -0,74* 0,32
-0,63* -0,60™ 0,03
-0,57** -0,47* 0,15

0,11 0,35
0,20 -0,52**
-0,61* -0,44*

0,19 -0,79**
0,08 -0,63*
0,29 -0,53**

*1p <0,05, *: p < 0,01 - BiporigHiCTb BiAMIHHOCTEI NOKA3HMKIB.

Tabauua 4. KopensuiiHi 38'a3ku Mix nokasH1kamm ninigHoro npodinto Ta iHAEKCOM KypiHHS Y NaLieHTiB i3 rocTpM KOPOHapHUM CUHAPOMOM

3XC, mmonb/n XC NMNHLL, mmonb/n XC NNBLL, mmonb/n XC He-NMNBLL, mmonb/n

(IA Ta lIA nigrpynu)

MaujieHTn

IA nigrpyna, n = 26
IIA nigrpyna, n = 32

IK (nauko-poku)
0,49**
0,51**

0,48 0,03
0,55"* 0,18

043" 047"
-0,03 0,55**

*1'p <0,05, *: p < 0,01 - BiporigHiCTb BiAMIHHOCTEI NOKA3HMKIB.
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p <0,01) Ta IK. ¥ xBopux-kypuis i3 LUK® 260 mn/xe/1,73 m?
(IIA) BCTAHOBMNN NPAMWIA BIPOTIAHWIA CEPEAHBOI CUK KO-
pensuiiHmiA 38’30k Mix piBHamMmu 3XC (r= 0,51, p < 0,01),
XC JINHL (r = 0,55, p < 0,01), XC He-NMBLL (r = 0,55,
p < 0,01) Ta IK. Omxe, 3i 36inbweHHaM IK y xBopux-Kyp-
uiB i3 TKC, ski 3anyyeni go nigrpyn 1A Ta llA, Bu3Havyanm
3pOCTaHHA npoateporeHHoi A1,

06roBopeHHsA

Y pesynbraTi 4OCMIAXEHHS NOKa3aHO, WO i 3HWKEHHS
LLUK® <60 mn/xe/1,73 M2, i hakTop KypiHHS € 3HaYyLLMMK
YMHHWMKaMK po3BUTKY npoateporexHol AJ1M. BectaHosuny,
wo pieHb XC JIMHL y nauienTis | rpynu Ha 31,01%
BULLMIA, HiX Y xBopwX |I; Le cBigUMTbL MPO iCTOTHO BULLMIA
CepLEBO-CyAVHHMIA | HUPKOBWIA PU3VK Y HWX. 3icTaBHi JaHi
ofepxani B pesynitati obcTexeHHst 1886 navieHTis i3 XXH,
wo 6ynm 3anyyeHi 4o KOropTHOro JocnimkeHHs B Kopei.
ABTOPU BUSIBUNM LLiNbHUIA 3B'30K Mix piBHem XC JTMTHLL,
i pU3VKOM CepLeBO-CyaUHHUX NOAiN, Ha SKuiA BnnMBana
yHkuis Hupok: BuLwi pieHi XC JMHLL nos’s3ai 3 BinbLumm
puaunkom nporpecysaHHs XXH [19].

Y Halomy JOCnifMKeHHI y XBOpUX | rpynu BCTaHOBMMM
Ha 11,16 % Buwwmi piBeHb TI NOpiBHAHO 3 navjeHTamm I
rpynu. BTim, y npocnekTMBHOMY KOropTHOMY AOCHIIKeHHI
(Korean Cohort Study for Outcome in Patients With Chronic
Kidney Disease), y skomy 6panu yyacts 2158 oci6 i3 XXH
6e3 pjanisy, BUSIBUNU: BUCOKWI piBeHb TIy cMpOBATLL KPOBi
He3anexHo NoB’A3aHui i3 NOripLEHHAM YHKLIT HUPOK
(Bu3Havanwn 3a pieHem po3paxyHkosoi LUK® Ta anwby-
MiH-KpeaTUHIHOBMM iHZekcom y ceui) [20].

Y pocnipxeHHi 3a yyacTio 2168 nauieHTis i3 XXH
(Korean Cohort Study for Outcome in Patients With Chronic
Kidney Disease) BCTaHOBWMW JOCTOBIPHY Pi3HULLIO MiX piB-
Hsamu XC JNBLL, i 3HwkeHHsM yHKuii HUpok [21]. Mogi6Hi
[aHi ofepxanu y Hawomy gocnimkenHi: piseHs XC JMBLLY,
BMSIBMBCS HVX4MM Ha 18,26 % y | rpyni, TO6TO y XBOPKX i3
LLIK® <60 mn/xs/1,73 M2, nopiBHsiHO 3 naLieHTamu |l rpynu.

Y pocnigxerHi KNOW-CKD, y sikomy B3sinv ysactb 2152
nauieHT i3 XXH 6e3 aianisy, BUSIBNIEHO JOCTOBIPHNIA 3B'S130K
mix piBHem XC He-JTTMBLL i 3HvxeHoto dyHKLiEI0 HUPOK [22].

3icTaBHi pe3ynbTaTyt oaepkanu y JOCAimMKeHHI, WO 3aiNCHN-
NW: BCTaHOBMNEHO BULLMIA Ha 21,29 % piseHb XC He-JMBLL,
y xBopux i3 LUK <60 mn/xs/1,73 m? (I rpyna) nopiBHsHO 3
nauieHtamy i3 LLIK® >60 mn/xe/1,73 m? (Il rpyna).

HesanexHo Big piBHs LUK® y koxHin i3 gBox nigrpyn
kypuig (1A, IIA) nopiBHsHO 3 navjieHTamu, siki He Kypunm (1B,
IIB), BUsiBNK BiporigHe niasuLLeHHs pisHiB 3XC, XC NMTMHLL,
TI, XC He-NMBLL ta sHwxerHa XC MMBLL,. Mogi6Hi gawi ot-
pyManuy pesynsrari LOCiMKEHHS, LU 3ailicHeHe Y TanBaHi
B 2001-2010 pokax 3a yyacti 114 082 popocnux it oci6
noxmnoro Biky. Peaynsrat aHanisy nabopaTtopHux nokas-
HUKIB NMOKasasnu: y Kypuis 3athikcoBaHO LOCTOBIPHO BULLWIA
piseHb 3XC, TT, C-peakTvBHOrO NpoTeiHy, rMoKO3K, @ TaKOX
Hxyuit pieHb XC JTMBLL| nopiBHSHO 3 4aHUMK NaLieHTiB,
ki He kypunm [23]. B iHwomy gocnimkenHi (Ocaka, AnoHis),
[0 sKoro 3anyyeHo 34 497 4onoBikiB i KIHOK, NOKa3aHo:
Yy KypLiB 060X CTaTen BCTaHOBMEHi 3HAYHO BWLLi cepeHi
piHi TT, XC NMHLY, i Hwkunia piseHb XC JTMNBLL nopiBHsHO
3 4onoBikamy i XiHkaMm, SiKi He Kypunu; Kypui, siki NOKUHYN
LI0 3BUYKY, Manu NPOMiKHI NOKa3HMKY Ninigis LWoJo KypLiB
i 06CTEXEHNX, SIKi HE KYpATb [24].

Lli pesynsratv nigTBEpAXYHOTh HECPUATAMBUIA BB
Ha ninigHMA Npoinb HaBiTb NICMS NPUNYHEHHS KYPIHHS.
Lle € fopaTkoBMM apryMeHToM 415 BiMOBMU Bif KYPIHHS.

Pesynratv gocnimkeHHs, sike 3iNCHUNM, JONOBHIOKTb
i NiATBEPMKYIOTH ONyONiKOBaHI IHLLMMW HAYKOBLIAAMM Cy4YacHi
[aHi npo Te, Wo i XXH, i KypiHHSA NOCWITIOTL aTeporeHHy
I sk okpemi YnHHMKK [14]. BTiM, ocobnneo Tpeba Harono-
CWTM Ha TOMY, LLIO B pe3ynbTaTi aHaniay ninigHoro npodisnto
B navjeHTiB i3 FKC, XXH i chakTopom KypiHHsI BCTaHOBMe-
HO HaMBUpa3HiLLi NPoaTeporeHHi NOpyLeHHs ninigHoro
cnekTpa came y xsopux 3 [KC i3 LUK® <60 mn/xs/1,73 M? i
chakTopom KypiHHst (IA).

BucHoBKU

1. B oci6 i3 LUK <60 mn/xs/1,73 m? (I rpyna) nopiBHsIHO
3 xBopumK i3 LLUK® 260 mn/xe/1,73 m? (Il rpyna) BcTaHOBNEHO
[OCTOBIPHO BWLL PiBHI NpoaTeporeHHnX pakuii ninigie:
XC NMNHLW, XC He-NMBLW, — Ha 21-31 %, 3XC, TI - Ha
11-18 %; a TaKoX BU3HAYMMM HUKUI PiBHI aHTUATEPOreHHOro
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XC NNBLLL. Kpim Toro, y | rpyni BcTaHoBunm Ha 20 % GinbLuy
yacTky oci6 i3 nepesuLLeHHsaM Linbosoro pisHa XC JTHLL,
i 3 HWKuMM Big LinboBoro piseHb XC JIMBLL nopisHsHO 3 |1
TPYMot0; BCTAHOBMEHO CEPEHBOI CUIM KOPENSALIAHIN 3B'A30K
mix piBHsMKM 3XC, XC JTMHLL, XC He-JTNBLL, i pisHem LLUK®.

2. HesanexHo Big piBHs LLK® y koxHil i3 4Box nigrpyn
kypuis (IA, [1A) i oci6, ski He kypunu (1B, 11B), BusiBNeHo Ha
11-36 % pocrosipHe nigeuLeHHs piHiB 3XC, XC JTMHLL,
TI, XC He-NMNBL, i 3HmwkeHHs XC NMMNBLL. BusHayunm
[OCTOBIpHO Ginblwi Ha 19-37 % OGinbLui YacTkn ocib i3
NEPEBULLEHMM NpoaTEPOreHHUMU (hpakLisiMu ninigis.

3. HaiBupasHiLui npoaTeporeHHi nopyLieHHs ninigHoro
CcrnekTpa Bu3Hauunu y xeopux i3 LUK <60 mn/xe/1,73 m2
i hakTopom kypiHHs (IA): 3XC (6,37 + 0,36 mmonb/n), XC
JINHLL (4,05 £ 0,35 mmone/n), TI (2,52 £ 0,21 Mmmonb/n),
XC ne-NMNBLW, (5,49 + 0,38 mmons/n), XC NMNBLY
(0,88 £ 0,05 mmonb/n). Y Wil nigrpyni BU3HAUMNN TaKox
HalbinbLWy YacTky ocid i3 nepeBULLEHUMN LiNbOBUMU
PiBHAMM NpoaTeporeHHNX hpakLin Ninigis i 3 HKXYUM Bif
uinbosoro pisHem XC JMBLL nopisHsHo 3 16 Ta IIA nigrpy-
namm.

4. B IA nigrpyni BUsSiBUW JOCTOBIPHUIA 3BOPOTHUI Ce-
PEOHbOI CUMK KOPENALIMHWIA 3B’930K MiXK MpoaTeporeHHUMu
pakuiamu ninigis (3XC, XC NMHLL, TT, XC He-MMBLL) i
piBHeM LLIK®, a Takox npsiMuin cepeaHbOi Cm Kopensuin-
HWA 3B'A30K 3 IHAEKCOM KYPiHHS.

lMepcneKTHBY NOAAABLLIMX HAaYKOBUX AOCAIMKEHb MOMS-
raloTb Y BUBYEHHI CTaHy ninigHOro Npodinto y nawjieHTis i3
IKC 3anexHo Big piBHst anbbyMiH-kpeaTHIHOBOTO iHAEKCY
Ta (hakTopa KypiHHS.
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OcobanBoCTi KapAiaAbHOTO pemoAeAtoBaHHA Ta piBHiB GDF 15 Ta
NTproBNP y xBopHuX Ha cepueBy HeAOCTaTHICTb 3i 36epeXxxeHol0 (ppaKuieto
BUKUAY 3aA€XXHO BiA AABHOCTI NepeHeceHoro iHpapKry Mmiokapaa
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Merta po6oTH - BU3HA4NTW B3AEMO3B'S3KM MiX KOHLIEHTpaLlisiMy hakTopa pocTy i audepeHuitoBaqHs 15 (GDF 15) Ta NTproBNP y
CYpOoBATLLi KPOBI 1 0COBNMBOCTAMM PEMOAENHOBaHHS CEPLI Y XBOPUX HA CEPLIEBY HEAOCTATHICTb 3i 30epexeHoto (pakLieto BUkuay
(CH3®B) 3anexHo Bif, AaBHOCTI NepeHeceHoro iHhapKTy Miokapaa 3 3ybuem Q (IM).

Marepiaau i metoau. [JocnigxeHHs 3aiicHunn Ha 6asi kapaionoriyHoro BigaineHHs KomyHanbHoro HekomepLiHoro nignpuem-
crBa «Micbka nikapHs eKCTPEHOI Ta LUBMAKOI MeanyHOI 4onomorny 3anopisbkoi Micbkoi pagu. OBeTexunm 72 XxBopux (cepeaHin
Bik — 62,1 + 1,7 poky) Ha CH3®B, siki nepeHecnu IM. MauieHTiB noginumu Ha ABi rpynu 3anexHo Bif AaBHOCTI NEPEHECEHOro
IM. XBopux ob6CTexXmnM 3a 4OMOMOroK ABOBUMIPHOI exokapgiorpadii Ha anapati MyLab50 (Esaote, ITanis) 3a pekomeHgaLisimm
AmepukaHCbKoro ToBapucTea exokapaiorpadii. KoHuenTpauii GDF 15 ta NTproBNP y cupoBaTLi KpoBi BU3Ha4anm Metogom
iMyHOhepMEHTHOTO aHani3y 3a fonomoroto Habopis peakTueiB Elabscience (CLLA).

Pe3yAbTaTti. Y nepLwin i gpyri rpynax nauieHTis, siki nepeHecny IM npotsirom poky, BCTaHOBMEHO AOCTOBIpHE nigsuieHHs GDF 15
(Ha 66,1 % Ta 74,7 % BignosigHo, p < 0,05) NopiBHSHO 3 rpynoto koHTponto. PiseHb GDF 15 goctoBipHo Buwwmin (Ha 41,8 %,
p < 0,05) B rpyni nauieHTis, koTpi nepeHecnu IM y nepiog Big 1 [0 2 POKiB, NOPIBHSHO 3 XBOPUMM, siki nepeHecnu IM npotsirom
poky. KoHueHTpauis NTproBNP y cuposartui kposi BiporiaHo BuLya y rpynax CH3®B nopieHsHO 3 rpynoto koHTponto (Ha 84,7 %
Ta 87,2 % BignosigHo, p < 0,05). Y apyriit rpyni xBopwx i3 AaBHicTio nepeHeceHoro IM Big 1 10 2 pokiB BUSHAYMUNN JOCTOBIPHE
30inbLUEHHS KiHLEBO-cucToniyHoro o6’emy (Ha 11,8 %, p < 0,05), kiHueBo-giacToniyHoro o6’emy (Ha 22,3 %, p < 0,05), iHaekcy
macu Miokapaa nisoro wnyHouka (Ha 19,1 %, p < 0,05) Ta cniseigHowweHHs E/e’ (Ha 20,9 %, p < 0,05) nopiBHsHO 3 nauieHTamu
nepLuoi rpynu. BuaHaunnw BiporigHuin npsimmii B3aeMO3B'sI30K Mix AaBHICTIO nepeHeceHoro IM i koHueHTpauieto GDF 15 (r= 0,58,
p < 0,05), TOBLUMHOO MiXKLLNYHOYKOBOI NEpeTHHKM B diactony (r = 0,61, p < 0,05) Ta iHaekcom Macy Miokapaa NiBoro LWyHouka
(r=0,63, p <0,05), GDF 15 1a E/e’ (r = 0,37, p < 0,05), GDF 15 Ta ingekcom ob’emy nisoro nepeacepas (r = 0,41, p < 0,05),
GDF 15 Ta NTproBNP (r = 0,56, p < 0,05).

BucHoBku. Y xBopux Ha CH3®B i3 6inbLuoto AaBHICTIO nepeHeceHoro IM Br13Haumnnm nporpecyBaHHs rinepTpodii Miokapaa nisoro
LUNYHOYKa 3 AunaTavjelo kamep cepLs Ta HaCTYMHUM PO3BUTKOM AiaCToMiYHOT AncdyHKLii. [laBHICTb nepeHeceHoro IM y xBopux
Ha CH3®B acoujtoBanacs 3 koHUeHTpauieto GDF 15 y cupoBaTLi KpOBi, TOBLUMHOK MiKLLMYHOYKOBOI NEPETUHKMA Ta iHAEKCOM
macm Miokapaa nisoro LwnyHouka. KoHueHTpauis GDF 15y cupoBartLji KpoBi 4OCTOBIPHO KOpentoBasa 3 NoripLUEHHsIM iaCToNiYHOI
¢pyHKLUIT NiBOTO LLNMYHOUKA, SIK-OT 3BinbLUEHHAM cniBBigHOLEHHs E/e’ Ta iHaekcy 06’emy niBoro nepeacepas.

Keywords:

heart failure,
myocardial
infarction, cardiac
biomarkers, cardiac
remodeling.
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Features of cardiac remodeling and GDF 15 and NTproBNP levels
in patients with heart failure and preserved ejection fraction depending on
the history of myocardial infarction

Ya. V. Zemlianyi, N. A. Zemliana

Aim. To determine the relationships between serum concentrations of growth and differentiation factor 15 (GDF 15) and NTproBNP
and features of heart remodeling in patients with heart failure and preserved ejection fraction (HFPEF) depending on the history
of Q-myocardial infarction (MI).

Materials and methods. The study was performed on the basis of the Cardiology Department of the Municipal non-profit Enterprise
“City Hospital of Urgent and Emergency Medical Care” of Zaporizhzhia City Council. 72 patients (mean age 62.1 £ 1.7 years) with
HFPEF after Ml were enrolled. The patients were divided into two groups depending on the time of previous MI. The patients were
examined using two-dimensional echocardiography on a MyLab50 device (Esaote, Italy) according to the recommendations of
the American Society of Echocardiography. Serum concentrations of GDF 15 and NTproBNP were measured by enzyme immu-
noassay using Elabscience reagent kits (USA).

Results. In the 15t and 2™ groups of patients who suffered Ml within a year, a significant increase in GDF 15 has been found (by
66.1 % and 74.7 %, respectively; p < 0.05) compared to the control group. The level of GDF 15 was significantly higher (by 41.8 %,
p <0.05) in the group of patients who had MI over a one-to-two-year period as compared to those who had Ml within one year. The
serum concentration of NTproBNP was also significantly higher in HFPEF groups compared to the control group (by 84.7 % and
87.2 %, respectively, p < 0.05). In the 2™ group of patients with the history of Ml between 1 and 2 years, a significant increase in
end-systolic volume (by 11.8 %, p < 0.05), end-diastolic volume (by 22.3 %, p < 0.05), left ventricular myocardial mass index (by
19.1 %, p < 0.05) and the E/e’ ratio (by 20.9 %, p < 0.05) has been revealed as compared to the 1st patient group. A strong direct
correlation has been shown between the time of Ml occurrence and the concentration of GDF 15 (r = 0.58, p < 0.05), the interven-
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tricular septum thickness at diastole (r = 0.61, p < 0.05) and the left ventricular myocardial mass index (r = 0.63, p < 0.05), GDF 15
and E/e’(r=0.37, p < 0.05), GDF 15 and the left atrial volume index (r = 0.41, p < 0.05), GDF 15 and NTproBNP (r=0.56, p < 0.05).

Conclusions. Progression of left ventricular myocardial hypertrophy and diastolic dysfunction with dilatation of the heart chambers
has been observed in HFPEF patients with a longer history of MI. The time period of Ml in patients with HFPEF was associated with
the serum concentration of GDF 15, the interventricular septum thickness and the mass index of the left ventricular myocardium.
The serum concentration of GDF 15 was significantly correlated with the deterioration of the left ventricular diastolic function, such

as an increase in the E/e’ ratio and the left atrial volume index.

XpoHiyHa cepueBa HepocTaTHicTb (XCH) — akTyanbHa
MeaMyHa Ta collianbHo-ekoHOMIYHA npobnema [1,2]. 3a
Cy4acHumm JaHunmu, nowmpenicte XCH cepen fopocnoro
HaceneHHs focsirae 5 %, y ocib Bikom noHag, 70 pokis — 4o
20 % [2,3]. Maitxe y NOMOBUHW LMX XBOPUX AiarHOCTYOTb
CepLeBy He[OoCTaTHICTL 3i 30epexeHoo ppaKLierd BUKK-
oy (CH3®B) [2,4].

[ins paHHbOI fliarHOCTVKM Ta NpOrHo3yBaHHs nepebiry
XCH Bce yacTille BukopuCTOBYOTb BionoriyHi Mapkepu
[5]. HanbinbLy gokasoBy 6asy 3-nomix 6iomapkepis mae
MO3KOBWI HATPiAypeTUYHUIA NenTug i Moro dparMeHTy,
3okpema N-KiHLeBWI hparMeHT MO3KOBOTO HaTpiypeTuny-
Horo nentuay (NTproBNP)[2,5]. NTproBNP 3actocosytotb
nepegycim nig yac 4iarHoCTUKKU 1 OLiHioBaHHS nepebiry
CepLeBoi HeJOCTATHOCTI 3i 3HUKEHOK paKLie BUKMAY.
Pa3om i3 Tum, pornb Lboro Giomapkepa st fiarHoCTVKM Ta
nporHo3yBaHHs nepebiry CH3®B 3anuiiaeTbcs ocTaTo4HO
He 3'acoBaHoto [4].

3a cyyacHUMM paHUmMK, 4Ns BiarHoCTVKM Ta MpOrHo-
3yBaHHs nepebiry CH3®B iHhopmaTBHUM MapkepoM €
pocToBuin thakTop AndepenLitoBaHHs 15 (GDF 15) [6,7,8].
BiH HanexwTb [0 cyneppoaumHm Binkie TpaHcdopMyBarsb-
Horo dhaktopa pocty TGFR. GDF-15 — mapkep 3ananerHs
Ta remouHamiyHoOro HaBaHTaxeHHs [6]. Lie mapkep
BBAXal0Tb He3anexH1M NpeaykTopoM po3BUTKY HECTpU-
ATNMBUX Nogin y xBopux Ha XCH i rocTpuin KopoHapHuUit
cuHapom Bes nigitomy ST [7]. LoseneHo, wo GDF 15 moxe
6yTu iHpopMaTBHUM SIK MapKep AiacTonivHoi AncyHKUil
[0[aTKoBO A0 iHLIMX nokasHukis [9,10].

Y DocTynHii dhaxoBiit nitepaTypi He BUSIBUNM JaHUX
LIOAO KOpenaLifH1X B3aEMO3B'A3KIB MK KOHLEHTpaLis-
mu biomapkepis GDF 15, NTproBNP i1 ocobnusocTsimm
CTPYKTYpHO-(PYHKLiOHAmNBHIX 3MiH y XBopuX Ha CH3®B, siki
nepeHecnu iHgapkT Miokapaa 3 3youem Q (IM).

MeTa po6otu

BusHaumtn B3aeMO3B’A3kM Mixk KoHLEeHTpauismu GDF 15
NTproBNP y cvpoBaTLi kpoBi 1 0co6nMBOCTAMI pemoae-
TtoBaHHA cepust y XBopnx Ha CH3®B 3anexHo Big AaBHOCTI
nepeHeceHoro iHgapkTy Miokapaa 3 3ybuem Q.

Martepianu i meToAM AOCAIAKEHHA

[ocnimkeHHs 3aiicHUNK Ha 6a3i kapaionoriyHoro BiadineH-
Hst KomyHanbHoro HekoMepLjiiHoro nignpuemcrtaa «Micbka
NiKapHsl eKCTPEHOI Ta LWBUAKOI MeaUYHOT 4onoMorny 3ano-
pi3bkoi Micbkoi pagu. O6cTexunu 72 xsopux (38 vonogikis
i 34 xiHku, cepepHii Bik — 62,1 £ 1,7 poky) Ha CH3®B, sii
nepeHecnu IM.

MNauieHTiB noainuny Ha ABi rpyni 3anexHo Bid 4aBHOCTI
nepexeceroro IM. [lo nepLuoi rpynu 3anyunnu 38 xsopux,
ski nepeHecnv IM Big 3 micsinis 4o 1 poky Tomy (20 Yonosikis
i 18 xiHOK, cepepHin Bik — 56,9 + 1,1 poky); 8o apyroi — 34
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oci6, koTpi nepeHecnm IM y cTpok Big 1 fo 2 pokis (18
4onosikiB i 16 xiHOK, cepegHiit — Bik 58,2 + 1,3 poky). lo
KOHTPOMbHOI rpynu 3amy4nni 20 npakTU4HO 300POBYX OCID.
pynu obcTexermnx 3icTaBHi 3a BiKOM i CTaTTHo.

Y nepuin rpyni XBOpUx YepesLKipHe KOpOHapHe
BTpyyaHHs (UKB) y roctpomy nepioai Q-iHcbapkTy miokap-
Aa 3giicHnnn 23 (60,5 %) nauientam. Y gpyrint rpyni 20
(58,8 %) xsopux notpebysanu YKB y roctpomy nepiogi IM.
[pynu DOCTOBIPHO He BiAPI3HANUCA 3a BiACOTKOM NaLlieHTiB,
wo notpebysanu YKB.

[iarHo3 CH3®B BcTaHOBMMM BiAMOBIAHO A0 YMHHUX
pekoMeHAaLin €BPONENCHKOrO KapaionoriYHoro ToBapu-
ctBa [2]. Y nepwwin rpyni nauieHTis, ki nepeHecnu IM Big
3 micauis go 1 poky Tomy, BusHaumnm XCH | Ta llA ctagin.
Po3nogin xBopux Li€i rpynu 3anexHo Bif, (yHKLIOHANbHX
knacis (®K): | ®K - 8 (21,1 %) oci6, Il K — 16 (42,1 %),
Il ®K — 14 (36,8 %) obcTexeHmx. Y Opyrili rpyni nauieHTis,
ki nepeHecrv IM Big 1 8o 2 pokiB, Takox AiarHocTysanu
XCH | 7a llA ctagii. Ponogin XBopux Li€i rpynu 3anexHo
Big OK: | ®K -6 (17,6 %) obctexenux, Il OK - 14 (41,2 %),
[Nl ®K - 14 (41,2 %) oci6. OTxe, rpynu 3icTaBHi 3a dyHKL-
OHarnbHUMK Knacamu Ta cragiamu XCH.

3 yacy BcTaHoBneHHs diarHody XCH nauieHT 060ox
rpyn OTpUMyBanu Tepanito BiAMOBIAHO [O PekoMeHAaLin
€Bponeiicbkoro kapaionoriyHoro Tosapuctea [2]. Mpynu
3icTasHi 3a TpuBanoto Tepanieto XCH.

Yci nauieHT neped 3anyyeHHsM 4O LOCRILKEHHS
0060B’S3k0BO Hajanm nUcbMoBY iHOPMOBaHY 3rofy Ha
yyacTb.

XBOpux 0BCTEXUMM 3@ LOMNOMOrOK ABOBUMIPHOT
exokapgiorpadii Ha anapati MyLab50 (Esaote, Itanis),
BiANOBIAHO [0 pekomeHaaLii AMepuKaHCbKoro ToBapu-
cTBa exokapaiorpadii [11]. IMig yac exokapaiorpacivyHoro
AOCRiMKEeHHs BUBYANM Taki MOKa3HWKW: NepeaHbo-3aaHii
poamip nisoro nepeacepas (1), kiHueBo-cucToONiYHUNA
poamip nigoro wwnyHouka (KCP), kiHueBo-giacToniyHumn
po3mip niBoro wyHouka (KOP), TOBLMHY MiXKLLMYHOYKOBOI
nepetuHkn B piactony (MLUMg), TOBLMHY 3aHBOI CTiHKM
B piactony (3ClLLa), niameTp npagoro wwnyHouka (ML) y
piactony, piameTp npasoro nepeacepas (MM). 3a uuvn
[aHUMK po3paxyBany gpakLito BUKKZY NiBOro LLMNyHOYKa
(PB L), ynapHuii 06’em (YO), macy miokapaa nisoro Lwiny-
Houka (MMIILL), iHoekc macu miokapda niBoro LUnyHoYKa
(IMMIILLI), BinHOCHY TOBLLMHY CTiHOK (BTC), iHaekc 0b’emy
nisoro nepeacepas (I0J1M1).

[JiacToniyHy YHKLiO OLiHWMW, BUKOPUCTABLUM PEKO-
MeHAaLlii AMeprKkaHCbKOro ToBapuCTBa exokapgiorpadii [2].
B pexwmi imnynbCcHoi gonneporpadii BU3Haunmm nokasHk1
TPaHCMITParbHOro MOTOKY: MaKCUMarbHy LIBUAKICTL paH-
Hboro HanoeHeHHs [ y giactony (MVE), makcumanbHy
wwnakictb (MVA) HanosHeHHs JILL nig yac cuctonm JIM,
ixHe cnissigHoLweHHs (MV E/A) Ta Yac i3oBomnioMeTpuiHOro
po3cnabnenHs nisoro wnyHouka (IVRT JLL). 3a gonomoroto
TKaHUHHOI fonneporpadii BU3HauMnu e’ Ta CriBigHOLIEHHS
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Tabauus 1. KoHueHTpauii GDF 15 i NTproBNP y cuposatLi kposi y xBopux Ha CH3®B, siki neperecnu IM (M £ m)

KonTponbHa rpyna, n = 20 I rpyna, IM Bia 3 micauis ao 1 poky, n = 38 | Il rpyna, IM Big 1 Ao 2 pokis, n = 34

GDF 15, nr/mn
NTproBNP, dmonb/mn

1062,31 £ 73,42
6,17 £ 1,26

243544 + 271,36
37,82 £ 13,74*

4184,37 + 458 81**
48,27 +12,63*

#: BigMiHHOCTi focToBipHi (p < 0,05) NOPIBHSHO 3 KOHTPONBHOIO FPYMOLO; *: BiAMIHHOCTI BiporiaHi (p < 0,05) MOPIBHSHHI 3 XBOPUMM NEPLLOT rpynu.
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E/e’. KoHueHTpauii aktopa pocTy Ta AndepeHLitoBaHHs
15 (GDF 15) Ta NTproBNP y cupoBarTLji KpoBi BU3HauMnM
METO0M iIMYHO(DEPMEHTHOIO aHaniay 3a OMOMOroi0 Ha-
6opis peakTuBis Elabscience (CLUA).

[ina ctatucTiHOrO aHanidy pesynbraris AOCHiMKEHHS
3acrocyBanu naket nporpam Statistica for Windows 13
(StatSoft Inc., Ne JPZ8041382130ARCN10-J). Hopmarns-
HiCTb po3noginy Bubipku BU3HauMnW 3a kputepiem LLiani-
po-Binka. BpaxoBytouu Tvn posnoginy (HopManbHUi Yu
TaKkui, WO He BiAMnoBigae HopmarbHOMY), AaHi HaBeaeHo
gk M £ SD abo Me (Q25; Q75). BiporigHicTb BigmMiHHOCTEN
MiX MOKa3HWKaM1 BCTAHOBWIW, BUKOPUCTABLLIM t-kpuUTepin
CTblofieHTa, SKILO PO3noain AaHWUX HOpMaIbHWIA; KOmu
pO3NofiN BigPI3HSBCS Bif HOPManbHOrO, 3aCTOCOBYBAmNM
kputepiit MaHHa-BiTHi. BiporigHicTb BigMiHHOCTE BU3Ha-
yanm npu p < 0,05. Yci Tectn ABOGIYHI.

Pe3yabTati

MpoaHanidysanu koHueHTpauii BMicTy GDF 151 NTproBNP
y cvpoBaTtLi kpoBi nauieHTis i3 CH3®B, pesynsraTi HaBe-
[eHo B mabsuyi 1. Y pesynsTaTi OLiHIOBaHHS KOHLIEHTpaLii
GDF 15y cupoBartui kposi y xBopux Ha CH3®B BusiBunm
110ro MiABULLEHHS B 060X rpynax MopiBHSHO 3 rpynot
KoHTponto. B nepuwin rpyni naujexTie, ski nepeHecnn IM
MPOTSIrOM POKY, BCTAHOBMEHO AOCTOBIPHE MiABULLEHHS
uboro biomapkepa Ha 66,1 % (p < 0,05) nopiBHSHO 3i 300-
poBuMUM ocobamu. Y pyriii rpyni XBOpUX, KOTPI NepeHecnu
IM B nepiog Big 1 0O 2 pokiB, BCTAHOBWIM AOCTOBIPHE
niaBuLLeHHs koHueHTpauii GDF 15 Ha 74,7 % (p < 0,05)
MOPIBHSHO 3 rPYNOt0 KOHTPOIHO. 3AICHUIN NOPIBHSANBHMIA
aHania koHueHTpavji GDF 15 y rpynax 3anexHo Big aas-
HoCTi nepeHeceHoro IM. BusHaumnu, wo piseHs GDF 15
[0CTOBipHO BULwMiA (Ha 41,8 %, p < 0,05) y rpyni oci6, ki
nepeHecnu IM'y cTpok Bif 1 fo 2 pokis, NOPIBHAHO 3 navi-
€HTaMu, KoTpi nepeHecnu IM NpoTsrom poky.

KonuerTpauis NTproBNP y cvpoBaTui KpoBi Takox
BiporigHo BuLa B rpynax xsopux Ha CH3®B nopisHAHO
3 IpynoK KOHTponto. B nepuin rpyni nauieHTis, KoTpi
nepeHecnu IM y TepmiHi Big 3 micauis o 1 poky, piBeHb
NTproBNP poctosipHo Buwuii (Ha 84,7 %, p < 0,05) no-
PIBHSIHO 3 rpyMnoto 300POBKX OCID. Y Apyriit rpyni XBOpMX,
kotpi nepeHecnu IMy cTpok Big 1 A0 2 pokiB, KOHLEHTpaLis
NTproBNP BiporigHo Buwa (Ha 87,2 %, p < 0,05) nopiBHsHO
3rpynoto KOHTPOIK0. [J0CTOBIPHWX BiAMIHHOCTEN 3a piBHEM
NTproBNP mix rpynamv nauiextie i3 CH3®B, noaineHux
3anexHo Bif AABHOCTI NepeHeceHoro iHapkTy Miokapaa,
He BUSIBNEHO.

NpoaHanisyBanu pesynstati exokapagiorpaivyHoro
pocnigxenHs xsopux Ha CH3®B, nogineHux Ha rpynu
3anexHo Bif AaBHOCTI NepeHeCceHoro iHapKTy Miokapaa.
B rpyni nauienTiB i3 CH3®B, aki nepeHecnm IM y cTpok
Big 3 micauiB 4o 1 poKy, NOPIBHAHO 3 rPYMOK KOHTPOMO
BUSIBIEHO AOCTOBipHE 36iMblueHHs ToBLmHU MLLUM (Ha
43,6 %, p < 0,05), 3CJLU (Ha 32,6 %, p < 0,05), KOO (Ha

19,2 %, p < 0,05), KCO (Ha 28,6 %, p < 0,05), IMMJILL (Ha
31,4 %, p <0,05) Ta IONM (Ha 49,7 %, p < 0,05). 3-nomix
MOKa3HWKIB AiacToNYHOI (OyHKLIT BCTAHOBUMM 3MEHLLEHHS
cniegigHowweHHs E/A (Ha 33,9 %, p < 0,05) Ta 30inbleHHs
cnieeigHoweHHs E/e’ (Ha 62,7 %, p < 0,05) nopiBHsHO 3
rPYnoto KOHTPOMHK. BUSIBNEHO TaKoX 3HKEHHS CUCTOMIY-
Hoi doyHKuii [T — 3HkenHs OB J1W (Ha 23,1 %, p < 0,05)
MOPIBHSIHO 3 rPYMNO0 KOHTPOITHO.

Y nauienTis i3 CH3®B i nasHicTto nepeHeceHoro IM Big
1 [0 2 pOKiB MOPIBHSAHO 3 rPYMOK0 KOHTPOIIO BUSIBANN 3HW-
xeHHs ®B JILW (Ha 24,0 %, p < 0,05), 36inbLUeHHS TOBLUMHM
MLUMM (Ha 31,6 %, p < 0,05), 3CJLL (Ha 29,9 %, p < 0,05),
KOO (Ha 28,4 %, p < 0,05), KCO (Ha 56,1 %, p < 0,05),
IMMJILW (Ha 43,1 %, p < 0,05) Ta IONM (Ha 51,2 %, p < 0,05).
Cepen iaCTONIYHMX MOKA3HWKIB BUSIBUMM 3MEHLUEHHS
cnissigHoweHHs E/A (Ha 31,7 %, p < 0,05) Ta 36inbLueHHs
cnissigHowweHHs E/e’ (Ha 50,4 %, p < 0,05).

[MopiBHANBHWI @aHani3 NOKa3HUKIB CTPYKTYPHO-(YHK-
LioHanbHOro peMoAerntoBaHHs B rpynax nauieHTiB i3
CH3®B nokasas: y Apyriit rpyni XBopux (i3 AaBHICTIO
nepeHeceHoro IM Big 1 fo 2 pokiB) BUSIBNEHO 4OCTOBIpHE
36inbLwenHs KCO (Ha 11,8 %, p < 0,05), KOO (Ha 22,3 %,
p < 0,05) i 36inbwenHsa IMMIIW (Ha 19,1 %, p < 0,05)
MOPIBHSHO 3 MaLieHTaMW NepLuoi rpynu (AaBHICTb ne-
peHeceHoro IM — Big 3 micsuis go 1 poky) Kpim Toro,
y Apyrin rpyni BUSBNEHO GinbLL BUPaXeHy AiacToniyHy
AMCYHKLUi0 — 30inblieHHs cniBBigHOWeEHHS Ele’ (Ha
20,9 %, p < 0,05) (mabn. 2).

Y xBopux Ha CH3®B, siki neperecnu IM y cTpok Big 3
MicsLiB #O 1 POKY, BU3Ha4anu NepeBakHO KOHLEHTPUYHY
rinepTpodito (62,5 %); eKCLEHTPUYHY rinepTpodito BUABUAN
y 25,0 % BuNagKiB; KOHLEHTPUYHE PEMOLENIOBAHHS — Y
12,5 % nauieHTiB Li€i rpynn. Y xBopux Apyroi rpynv (aae-
HicTb nepeHeceroro IM — Big 1 go 2 pokis) nepesaxana
eKcLeHTpuyHa rineptpodis — 70,58 %, KOHLEHTpHYHa
rineptpocist 3acbikcoBana y 29,42 % naujeHTiB Li€i rpynu.

BuB4unu tmnu giactoniyHoi AUCYHKLIT y XBOPUX Ha
CH3®B y rpynax i3 pi3Hoto AaBHiCcT0 nepeHeceHoro IM. Y
nepLLin rpyni 3 AaBHICTIO nepeHeceHoro IM Big 3 micsuiB Ao
1 poky nepeBaxaB TV AiaCTONYHOI AUCHYHKLIT 3 MOPYyLLEH-
HIM penakcauii — 73,68 % Bunagkis; NCeBAOHOPMAsbHMI
Tvn 3adikcoBaHo y 21,06 % 06CTEXEHNX; PECTPUKTUBHUIA
™n —y 5,26 % nauieHTiB. Y nauieHTiB apyroi rpynu, sk
nepeHecnn IMy TepmiHi Big 1 40 2 pokis, TakoX nepeBaxas
TVN AiacTonivyHOI AMCAYHKLUIT 3 NOpYLIEHHAM penakcauii
— 64,71 % oci6; y 32,35 % XBOpWX L€l rpynn BUSHAUMIN
MCeBAOHOPMANbHUIA TUM; PECTPUKTUBHWIA TUN — Y 2,94 %
nauieHTiB. [JoCTOBIpHMX BiAMIHHOCTEN 3a NMOLUMPEHICTIO TH-
niB AiacToniyHoi AncyHKuii y xsopux Ha CH3®B 3anexHo
BiZ 4aBHOCTi nepeHeceHoro IM He BUSIBIEHO.

Y xBopux Ha CH3®B npoaHanisyBanu kopensiuinHi
B3aEMO3B’A3KM MiX [JaBHICTIO nepeHeceHoro IM, KOHLeH-
Tpauismn Biomapkepie Ta nokasHukamu exokapgiorpadii.
BusBunn JOCTOBIPHMIA NpsIMUIA 3B’A30K MiX AaBHICTHO
nepeHeceHoro IM Ta koHueHTpauieto GDF 15 (r = 0,58,
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Tabauusa 2. CTpyKTYpHO-(hyHKLIOHaMbHI NOKa3HWKK CepLisi, 3a AaHUMu exokapgiorpadii (M £ m)

KonTponbHa rpyna, n = 20 I rpyna, IM Bia 3 micauis ao 1 poky, n = 38 | Il rpyna, IM Big 1 go 2 pokis, n = 34

OB I, % 71,81£343
KOO, mn 127,79 £ 8,65
KCO, mn 4573+7,24
3Clg, cm 0,87 + 0,05
MLWNg, cm 0,91+0,04
IMMALU, r/m? 97,7858
1001, mn/m? 13,82+ 1,15
MV E, cw/c 0,77 £ 0,03
MV A, cmic 0,53+0,03
E/A 1,42 +0,08
€', cmlc 0,14 £ 0,04
Ele’ 5,53+0,76

57,26 + 3,24* 54,59 + 2,97%
157,58 + 9,14* 178,44 + 13,86%*
63,67 £7,27% 81,56 + 10,23**
1,29 + 0,05 1,24 £ 0,03
1,37 + 0,05 1,33 + 0,04*
141,16 + 6,43* 174,35 + 8,56**
27,43 +2,87% 28,31 +1,92*
0,82+ 0,04 0,84 £ 0,05
0,88 + 0,04 0,89 £ 0,05*
0,94 + 0,07 0,97 + 0,12
0,11+0,02¢ 0,07 £0,03**
8,82 +0,82¢ 11,14 £ 0,75%*

#: BigMiHHOCTI fOCTOBIPHI (p < 0,05) NOPIBHAHO 3 KOHTPONBHOK rPYNOLO; *: BiAMIHHOCTI BiporiaHi (p < 0,05) NOPIBHSHO 3 XBOPUMMW NEPLLIOI rpynu.

p < 0,05), ToBwmHotro MLUM y giactony (r = 0,61, p < 0,05)
Ta IMMJILW (r = 0,63, p < 0,05), GDF 15 Ta E/e’ (r = 0,37,
p < 0,05), GDF 15 Ta 100 (r = 0,41, p < 0,05), GDF 15
i NTproBNP (r = 0,56, p < 0,05). Kpim Toro, BusiBunu Bi-
poriHWiA 3BOPOTHMIA 3B'30K Mixk GDF 15 Ta E’ (r = -0,42,
p <0,05), NTproBNP i ®B (r =-0,48, p < 0,05).

06roBopeHHA

3rigHO 3 pesynbTatamu, WO OAepXarnu, BCTAHOBEHO
niauLLeHHs koHueHTpauii GDF 15 y BigaaneHomy nicnsiH-
¢hapkTHOMY nepiofi, LLIO MOXHA MOSICHUTY MPOrPEeCyBaHHAM
CH3®B, wo tpueano. Omxe, Leit Mapkep € iHhopmaTue-
HWM i3 Yac OLiHKOBaHHs Nepebiry cepLieBoi HeOCTaTHOCTI
i 3i 3HUKEHOMD, | 3i 3bepexeHoto dpakuieto Bukuay [9,10].
PiseHb NTproBNP BiporigHO He Bigpi3HABCS Y XBOPMX i3
Pi3HOI AABHICTIO NEpPEHECEHOr0 iHapKTy Miokapaa, xoua
OyB BWLLMIA MOPIBHSHO 3 TPYMO0 KOHTPOM. 3pobunn
BWCHOBOK, LU0 piBeHb NTproBNP nigeuLyeTbCs B nicnsiH-
thapkTHomy nepiogi npu po3sutky CH3®B, ane BiporigHo
He 3MIHIOETLCA 3 i nporpecyBaHHaM. Liei nokasHuk € BinbLu
iH(hopMmaTVBHIM NS OLiHIOBaHHS nepebiry cepLesoi Hepo-
CTaTHOCTI 3i 3HKEHO chpakLieto Bukuay [5].

Ananis pemogentoBaHHs y xsopux Ha CH3®B, wo
PO3BMBAETLCSA HA TNi NICNsAIH(APKTHOrO Kapaiockneposy,
nokasaB OKpeMi BiAMIHHOCTI 3anexHo Bif 4ABHOCTI ne-
peHeceHoro IM. Tak, y naujeHTi i3 aaBHicTio IM y cTpok
Bi 1 40 2 pokiB BMsiBNEHa OinbLu BupaxeHa rinepTpodis
3i 30iNbLUeHHAM 00’eMHMX nokasHukie Ta IMMIILL. Y uux
XBOPUX MepeBaxaB eKCLEHTPUYHWIA TvN rinepTpodii, Ha
BiZMiHY BiZl MavieHTiB i3 AaBHicTo nepeHeceHoro IM Big 3
MicsLiB [0 1 POKy, B KOTPUX NMepeBaxaB KOHLEHTPUYHMIA
TMN rinepTpodii.

[NepeBaxaHHs KOHLEHTPUYHOI rinepTpodii B paHHEOMY
nicnsiHcapkTHOMY nepiogi, a eKCLEHTPUYHOI rinepTpodii B
nepiogi Big 1 40 2 poKiB MOXXHa MOSICHNTI 0COGNMBOCTAMM
nepebiry nicnsiHgapKkTHOro pemoaentoBaHHs Npu opmy-
BaHHIi CH3®B [11,12]. Ha paHHix eTanax nicnsiHgapkTHoro
PEMOfENIOBaHHS NEPEBAXHO PO3BMBAETLCS TiNEPTPOis
JILLI 3@ KOHLEeHTpWYHUM Tunom [13]. Hagani npy BUCHaXeHHi
KOMMEHCATOPHUX MEXaHi3MiB YacTille BUHUKae aunartauis
JILW i3 chopmyBaHHAM eKCLEeHTpUYHOI reomeTpii [13,14].

OuiHioBaHHA nopyLeHb AiacToniyHoi yHKLii npu
CH3®B nicns nepeHeceHoro IM nokasano: y umx nauieHTis
30e6inbLUIOr0 po3BMBAETLCA AiacToMiYHa AUCDYHKLIA 3a
TMNOM MOPYLUEHHS penakcauii. Y nauieHTis i3 BinbLuoto
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AaBHICTIO NepeHeceHoro IM BUSBNANM 3MEHLLEHHS €’ Ta
cnissigHoLLEHHS E/e’, Lo CBifYMTL NPO HaCTyrNHe nporpe-
CyBaHHs AiacTonivHOI AMCHYHKLT B micnsiHapkTHOMY ne-
piogi [11]. Kpim Toro, 3 po3BUTKOM CEPLIEBOI HEAOCTATHOCTI
Ha Ni3HiLWKX eTanax nicnsiHapKkTHOr0 peMOAENtoBaHHs B
OKpeMyX NaLieHTiB MOXe HaJari NporpecysaT giacToniyHa
AnceyHKLUisS 3 nceBgoHopManiaauieto [11,12].

BuBYEHHS KOpensuiiHX B3aeMO3B’sI3KiB Nokasano,
Lo y xBopux Ha CH3®B, siki nepeHecny IM, nigBuLLeHHs
koHueHTpauii GDF 15 y cvpoBartLi KpoBi acoLitoeTbCs 3
MoripLUEHHSM AiacTonivHoi oyHKLji, @ came 3i 30inbLUeHHAM
cnissigHowweHHs E/e’ ta IONM. Mpu ysomy nepebir CH3®B
y BigAaneHi nepiogu nicns nepeHeceHoro IM acowitoeTses
3 HacTyNHUM po3BUTKOM rinepTpodii miokapaa JLL i niasun-
LeHHam pisHs GDF 15 y cuposaTLi kposi [7].

Omxe, koHUeHTpaLito GDF 15y cupoBaTLi KpoBi MOX-
Ha BBaxatu GinbL iHpopmaTUBHUM Mapkepom nepebiry
CH3®B Ha Tni nicnsiHdapKTHOro Kapaiockneposy, Hix
koHueHTpauito NTproBNP y cuposartyi kposi [15]. Li aani
BiANOBIZaKTb pe3ynbratam AOCIDKEHb HWUX aBTopiB,
KOTpi BCTaHoBWMM: piBeHb GDF 15 € iHdhopMaTUBHILLUM
ANs1 OLiHIOBaHHs nepebiry cepueBoi HeLOCTaTHOCTI Mpu
30epexeHin ppakuii Bukugy [9,10].

KonueHTpauis NTproBNP y cuposarLi kposi € 6inbLu
iHchopmaTusHOt npn CH 3i 3HKEeHOK0 dhpakLieto BUKMUaY
[10,15].

OTxe, BiONOBIAHO [0 pe3yrbTaTiB HaLLOro AOCTIMKEHHS!
Ta BigomocTei HaykoBoOI niTepatypu, piseHb GDF 15y
CWpOoBATLli KPOBI JOLNEHO BUKOPUCTOBYBATH SIK Mapkep
nepebiry CH3®B y xBopux, siki nepeHecnu IM.

BucHoBKH

1.Y xBopux Ha CH3®B i3 6inbLuoto faBHICTIO nepe-
HeceHoro IM BWU3Hauunu nporpecyBaHHs rinepTpodii Mio-
kapaa J1W i3 gunartauieto kKamep cepus Ta NepeBaKaHHAM
€KCLIEHTPUYHOTO TUMy.

2. Y naujeis i3 CH3®B, siki nepeqecnu IMy cTpok Big
1 00 2 pokiB, BUSIBIINM HACTYMHE NOTipLLIEHHS iacToni4YHOT
(pyHKUii — 36inbLIeHHs cniBBigHoWeHHS E/e’, 3a aaHumMn
TKaHUHHOI gonneporpadii.

3. laBHicTb nepeHeceHoro IM y xBopux Ha CH3®B
acouitoBanacs 3 koHueHTpauieto GDF 15 y cuposartui kpo-
Bi, ToBLMHO MLLUM Ta IMMIILL. KoHueHTpauis GDF 15y
CMpoBaTLi KPOBI AOCTOBIPHO KOpENtoBana 3 NoripLUeHHSM
AiactonivHoi doyHkuii JTLL (cniseigHowweHHs E/e’ ta IOJM).
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epcneKTMBY NOAAABLUMX AOCAIAKEHb NOSSrakoTh B OLli-
HIOBaHHI MPOrHOCTUYHOT 3HAYYLLIOCTi KoHLeHTpauii GDF 15
y xBopnx Ha CH3®B 11080 BUHWUKHEHHS HECMPUSATIINBUX
CepLEeBO-CyOAMHHNX NOZiH.
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OpwuriHaAbHI AOCAIAXKEHHS

KapaiopeHanbHi B3a€EMO3B'A3KM Y NALEHTIB i3 OBEHIAbHUM iAloNaTUYHUM

apTpuTomM

A. ®. Bormat®*ACPF H, C, LLleBueHko®*2CE T, 0. lonoBko®*128P B, B. HikoHoBa®®

*AepxaBHa ycTaHOBa «IHCTUTYT OXOPOHM 3A0POB’A AITEN Ta MIAAITKIB HaLlioHaAbHOT akaAeMil MeAMUHUX HayK YKpaiHW», M. XapKiB,

2XapKiBCbKMI YHiBepcUTET iMeHi B. H. KapasiHa, YkpaiHa

A - KOHUENLiA Ta An3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTaulis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

Ye Ha paHHix eTanax po3BuTKY peBMaTU4HUX 3aXBOPIOBaHb Y AiTen BinbyBaeTbCs HU3Ka NATONOMYHUX 3MiH i3 3any4eHHsM [0
npoviecy baratbox opraHis i cuctem. Mpu toBeHinbHOMY igionatuiHomy aptpuTi (KOIA) B 17,0-20,0 % BUNaakis BUSBASOTH 3MiHN
3 60Ky CepLEeBO-CYAUHHOI CUCTEMM, 3HIKEHHS aaanTUBHUX MOXIMBOCTEN cepLeBo-CyanHHOT cuctemu. Y 36,9 % aiten 3 HOIA
BinOyBatoTbCS 3MiHM 3 Boky HPOK. OTxe, 3ananeHHs NeXuTb B OCHOBI B3aeMOZi NaToNOriYHNX MexaHiaMiB hopMyBaHHS HUPKOBOI
Ta CepLeBOi HeOOCTaTHOCTI Y NALIEHTIB i3 peBMaTU4HUMI 3aXBOPIOBAHHSMY.

Merta pob0TH — BCTAHOBUTY 0COBNMBOCTI CRiBBIAHOLIEHb OCHOBHWX MOPGOYHKLIOHANIBEHIX MOKA3HHKIB CepLEBO-CYANHHOI Crc-
TEMM Ta PYHKLIT HUPOK y xBopux Ha KOIA fiTel, a Takox (hakTopy, L0 CPUYMHSIOTL (HOPMYBaHHS Ta MOMMONEHHS NOPYLLEHD.

Martepianu i metopu. ObcTexnnu 152 nauieHTiB i3 l0BEHINbHUM igionatnyHum apTputom Bikom 13,42 + 0,22 poky. Jocnigunu
(pYHKLLiIO HMPOK, BU3HAYMBLLW PIBHI KpEaTUHIHY, CEHOBUHU, anbOyMiHypii, WiNbHOCTI cevi, WBnakocTi knyboukoBoi dinsTpa-
uii. Ans BU3Ha4YeHHs MOpdOYHKLIOHaNbHUX NapaMeTpiB cepus (i NiBOro, i NpaBoro LUMYHOYKIB) BUKOHANK yNbTPa3BykoBe
[OCTimKEHHS.

Pesyabratu. Y fiiteit i3 KOIA ¢pyHKUiOHaNbHI NOKa3HWKM HUPOK Maiibke He BifpisHANMUCS Big napaMeTpiB rpynu KOHTPOITHO, KpiM anb-
OyMiHypii, LLO AOCTOBIPHO BULLA B AITEN OCHOBHOI rpynu i 3pocTana 3 NOCUIEHHSAM aKTUBHOCTI peBMaTUYHOrO npoLecy. AHania
MopdodbyHKLiOHaNbHUX MOKa3HMKIB cepLst y Aiten i3 KOIA faB 3Mory BCTAHOBUTW 3HWKEHHS yaapHOro 06’'eMy niBOro LnyHouka
(51,83 + 1,57 mn npotu 57,86 + 2,54 mn, p < 0,05) 3i 36epexxeHHsIM HOPMarbHUX NOKA3HWKIB MOro (opaKkLii BUKMIY, a TakoxX A0-
CTOBipHe 30inbLUeHHst 06’eMIB NPaBOro LUMYHOYKA cepList — i diacTonivHoro (34,54 + 1,51 mn npotu 22,45 + 2,11 mn, p < 0,001), i
cuctonivHoro (19,15 + 0,96 mn npot 10,18 £ 1,14 mn, p < 0,001), 1 yaapHoro (15,39 £ 0,84 mn npotn 12,21 £ 1,05 mn, p < 0,01)
3i 3HAYHUM 3HVKEHHSIM 10ro dopakuii Bukuay (45,04 + 1,44 % npotv 56,06 + 1,59 %, p < 0,001).

BuCHOBKM. Y [1iTel 3 OBEHINbHUM iZioNaTUYHUM apTPUTOM (DYHKLIOHAMNBHI MOKa3HMKW HUPOK BiAMOBIAA0Tb HOPMI, ane piBeHb arb-
ByMiHypii BOCTOBIPHO BULLMIA | 3pOCTAE 3 NPOrPECyBaHHAM akTUBHOCTI npoLiecy. MopdodyHKLIOHamNbHi MOKa3HUKV MIBOTO LLMYHOUKa
Cepus BiANoBiAaloTb KOHTPOMbHWM, ane BUSBNEHO 306iMbLueHHs 06'eMy NpaBoro LyHOUKa CepLs 3i 3HAYHUM 3HIBKEHHSM AOro
pakuii Buknay. Y aiten i3 FOIA 3HWKEHHS HAaCOCHOI (hyHKLLiT Miokapaa MpaBoro LLUTyHOUKa CepLs CynPOBOMKYETLCS 3HMKEHHAM
KPOBO3abE3MeYeHHs HMPOK, LLO NPU3BOAUTL 0 HOPMYBaHHS KapaiopeHanbHOro CHAPOMY M'STOrO TUMY.

KatouoBi croBa:
HOBEHIAbHUI
inionatnuHmuin
apTpwuT,
KapAIOPEHaAbHHI
CUHAPOM,
OYHKUIA HUPOK,
MOPOOGYHKLO-
HaAbHWI CTaH
cepus, AiTH.
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Cardiorenal interactions in patients
with juvenile idiopathic arthritis

L. F. Bohmat, N. S. Shevchenko, T. O. Holovko, V. V. Nikonova

As early as the first stages of rheumatic diseases in children, a number of pathological changes occur with the involvement of many
organs and systems in the process. In children with juvenile idiopathic arthritis (JIA), decreased adaptability of the cardiovascular
system is detected in 17.0-20.0 % of cases. 36.9 % of children with JIA develop renal lesions. Thus, inflammation underlies the
interaction between pathological mechanisms of renal and heart failure in patients with rheumatic diseases.

The aim of the work is to identify the characteristics of the interaction between main morphofunctional parameters of the cardio-
vascular system and kidneys in children with JIA, and the factors that give rise to the formation and worsening of these disorders.

Materials and methods. 152 patients aged 13.42 + 0.22 years with JIA were examined. Renal functions were examined based
on the levels of creatinine, urea, albuminuria, urine specific gravity, glomerular filtration rate. To determine the morphofunctional
parameters of the heart, ultrasound examinations of both left and right ventricles were performed.

Results. In children with JIA, the functional parameters of the kidneys almost do not differ from those of the control group, with
the exception of albuminuria, which is significantly higher in children of the main group and increases with the process activity
progression. Morphofunctional analysis of the cardiac parameters has shown a decrease in the stroke volume of the left ventricle
(51.83 £ 1.57 ml against 57.86 + 2.54 ml, p < 0.05) with preserved ejection fraction and a significant increase in the right ventricle
volumes both diastolic (34.54 + 1.51 ml against 22.45 + 2.11 ml, p < 0.001) and systolic (19.15 + 0.96 ml against 10.18 + 1.14 m,
p <0.001), as well as stroke volume (15.39 + 0.84 ml against 12.21 + 1.05 ml, p < 0.01), with a significant decrease in its ejection
fraction (45.04 + 1.44 % against 56.06 £ 1.59 %, p < 0.001).

Conclusions. Renal functional parameters are within normal values, but the level of albuminuria is significantly higher and increases
with the process activity progression in children with JIA. The morphofunctional parameters of the left ventricle correspond to the
control ones, but there is an increase in the right ventricle volume with a significant decrease in its ejection fraction. A decrease
in the myocardial pumping function of the right ventricle is accompanied by a decrease in renal blood supply which leads to the
development of cardiorenal syndrome type 5 in JIA children.

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.
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[Mpu peBMaTUYHKX 3aXBOPIOBAHHSIX Y AiTei (H0BEHINbHUIA
ifionaTYHUIA apTPXT, CUCTEMHUIA YEPBOHWIA BOBYAK TOLLO)
yXe Ha paHHix eTanax po3BuTKY Ha Tni reHeparni3oBaHOro
iMYHOKOMMIIEKCHOTO 3ananeHHs Ta AMCAYHKLii eHoTenito
BinbyBaETLCA HWU3Ka NATONOMYHUX 3MiH i3 3any4eHHsM [0
npouecy baratbox opraHis i cuctem [1,2,3,4]. HeobxigHicTb
TpuBarnoro, 6e3nepepBHOrO MPUIAMaHHS NikapCbkuX npena-
pariB (HepigKo arpecuBHIX) Y Pi3HNX KOMOIHALLSIX CTBOPHOE
[0AAaTKOBI yMOBY Ans (DOPMyBaHHS Ta NOrMMOneHHs opran-
HUX NOPYLUEHb i3 PO3BUTKOM HE3BOPOTHUX MOLLKOLKEHD
CUCTEM | OpraHiB, @ TAKOX 3HKEHHS IXHIX (DyHKLOHaNbHUX
MOXnunBocTen [3,5].

[oBeneHo, Lo pemaroigHuit aptput (PA) y aopocnnx,
Hes3anexHo Bif TpaaMLiNHIX DaKTOPIB PU3NKY, NPU3BOANTD
[0 NiABULLEHHS YaCTOTU CepLEBO-CYOUHHIX 3aXBOPIOBaHb,
MOB’A3aHUX NepPeayCiM 3 aTepOCKNEPO30OM, SK-OT iLLEMIYHOT
xBopobu cepus (IXC), iHdapkTy miokapaa, iHCynbTy, a
TaKOX XPOHIYHOI CepLeBOi HeAOCTaTHOCTI, MiokapauTy,
nepvkapauTy, aputmin [6,7]. MokasaHo, Lo y XBOPWX Ha
PA pusnk po3BrTKY XPOHIYHOI CepLieBoi HeJoCTaTHOCTI
gocsarae 75 % 1 y nauieHTiB i3 xpoHiuHoto IXC, 1 ocib
6e3 Hei, a TaKOX 3aneXxuTb Bif aKTUBHOCTi aBTOIMYHHOMO
3ananeHHs, a He Big HassHocTi IXC [8,9,10]. Y 6aratbox
HaYKOBWX AOCHIMKEHHAX Y navieHTiB i3 PA niaTBepmkeHo
6inbLLy YacTOTy BUHUKHEHHS iHhapKTy Miokapaa NopiBHSHO
3 xgopumu 6e3 PA [11,12,13].

YpaxeHHs HUPOK y Aopocnux xBopux Ha PA pia-
FHOCTYIOTb 3 AyXe BUCOKOK yacTtotow (36-73 %), ane
30e0inbLUIOoro iX BUSBMSKOTH 33 HE3HAYHUMM Hecneumndiv-
HUMK 3MiHaM¥ B aHanidax ceui, Lo MOXYTb BiAnoBigaTn
BUPXEHUM CTPYKTYPHUM i (DYHKLIOHaNbHUM HUPKOBUM
NOPYLLUEHHSAM. TTOLUMPEHICTb XPOHIYHOTO 3aXBOPHOBAHHS
HUPOK Y Takux NaujieHTiB iCTOTHO BULLA, HiX 3aranom y
nonynsuii [14,15].

[oBeaeHo, Lo MapkepamMn HUPKOBOTO MOLUKOMKEHHS,
ki NoB'A3aHi 3 PA i cepLieBo-CyaMHHIMM 3aXBOPOBaHHAMM,
€ 3HWXEHHs LBMAKOCTI Kny6oukoBoi dinbrpauii (LKD)
i 30inblUEHHs BUBEAEHHS npoTeiHy 3 ceveto. Kpim Toro,
ocobnvBy ponb Bigirpae TybynoiHTepcTULianbHa TKaHWHa,
LLIO NpW CYMyTHiln NaTonorii cepLeBo-CyanHHOT cUCTEMMU, SIK
MpaBUIo, 3amny4aeTbCs 3HAYHO paHille, Hix Krnybo4koBui
anapat Hupku. Pesynstatom peBmartoigHoi Hedponarii €
PO3BUTOK HEPPOCKNEPO3Y, 3MEHLLEHHS KiTbKOCTi HE(OPOHIB,
O OYHKLIOHYIOTb, i3 (DOPMYBAHHAM XPOHIYHOI HUPKOBOT
HegoctatHocTi [16,17].

[ocnigxeHHs nokasanu, Lo npu PA xpoHivHa xBopoba
HMPOK (XXH) acoLLitoeTbCS 3 BUCOKUM PU3NKOM BUHVKHEHHS]
CepLeBO-CyANHHNX 3aXBOPIOBaHb HE3ANEXHO Bif TpaanLLin-
HWX CepLEeBO-CYANHHNX (hakTopiB puauky [18].

Y W'ATUPIYHOMY NONYNALIRHOMY AOCHIMKEHHI BUBYEHO
nowupeHictb XXH i cepueBo-CyanHHIUX 3aXBOPOBaHb,
aCOLii0BaHMX i3 HUPKOBOIO MATOIOriE0, B NaLieHTiB i3 PA.
BuaHayeHo ictoTHO Ginbluy nowumpericte XXH y xBopux
Ha PA MOpiBHSHO 3 KOHTPOSMbHOK PYMNOK. BUHUKHEHHS
HUPKOBOI HEOOCTATHOCTI He 3anexano Bif TpaguuiiHuX
CEepLEBO-CYAMHHUX (haKTOpIiB. BUCOKMIA pr3nK HUPKOBOI
naTonorii 3anexas Bif aKTUBHOCTI Ta 30epexeHHs 3ana-
NEHHS1, BUKOPUCTAHHS arpecuBHOI Tepanii (HeCTepoigHi
npoTu3anarnbHi 3acobu, LMKNOCMIOPKH, IIHOKOKOPTHUKOCTe-
poigw). Kpim Toro, xBopi Ha PA i cynyTHIO HupkoBY na-
TOMOri0 Manu BipOrigHO BULLMIA puank po3suTky IXC Ta
iHcynbty [19].

B iHwomy peTpocnekTvBHOMY focnimkeHHi M. Kochi et
al. mokasaHo 3B’A30K MiX NiABULLEHHAM piBHS C-peakTus-
Horo Binka Ta po3suTkoM XXH, a Takox onucaHo B3aemo-
3B'5130K 3aManeHHs Ta BMCOKOro piBHs C-peakTueHoro Binka
3 BUCOKAM PU3NKOM CEpLIEBO-CYANHHIUX 3aXBOPOBaAHb.
Busiunu, wo cynytHa XXH wwe Ginblue nigsuwysana Len
PY3MK, X04a i30MbOBaHNI BNIMB HYPKOBOI HEAOCTATHOCTI Ha
pY31K PO3BUTKY KapgioBackynsipHoi natororii bys BigHOCHO
HesHayHuM. Lli JaHi nigTBepmKytoTh, O B3aEMOAis nato-
NOMYHMX MEXaHi3MiB HUPKOBOI Ta CepLIEBOI HEAOCTaTHOCTI
B navujeHTiB i3 PA Moxe rpyHTyBaTMCA Ha 3ananeHHi [18].

BigkputTa MexaHi3amiB BNMBY NOPYLWEHb HUPKOBUX
(PyHKLN Ha CTaH i QiAnbHICTb CepLeBO-CYANHHOI cUCTEMU
i HaBNaky JocuTb Baxnmee. Tomy B ceprnHi 2004 poky po-
6oua rpyna IHCTUTYTY cepusi, NereHb Ta KpoBi (M. MakniH,
CLUA) BnepLue 3anponoHyBana TepMiH KapaiopeHarnbHWi
cvHapom (KPC), Lo xapakTepuaye naTonoriyHui B3aEMHO
3YMOBIEHWIA CTaH i3 3any4yeHHsM Cepus i HUPOK, SKWiA
BUHVKAE BHACMIAOK rocTpoi abo XpOHIYHOI AMCHYHKLT
O[HOTO 3 OpraHiB Ta HacTynHoi rocTpoi abo XpOoHiYHOI
AamcdyHkuii iHworo [20,21]. Y BepecHi 2008 poky y BeHedii
Ha norogxysanbHiin koHdepeHuii ADQI (Acute Dialysis
Quality Initiation), o 3i6pana nposigHMx haxiBuiB y ranysi
Hedbponorii, kapaionorii, peaHimaronorii, kapaioxipyprii Ta
enigemionorii, 3aTBEpPAKEHO Liel TEPMIH i 3anponoHOBaHO
knacudikauito, 3a SKol pospisHsoTe M'aTb TuniB KPC
3aneXHO Bif NaTogisionoriYHnX i YacoBMX TEPMIHIB po3-
BUTKY KapAiarnbHOi Ta HUPKOBOI HefocTaTHOCTI [22,23,24]
(mabn. 1).

Y pitent i3 FOIA B 17,0-20,0 % Bunaakis yxe B nepiuli
pokv nepebiry 3axBOPIOBaHHSA BUSABMAKOTL 3MiHW 3 BOKy
CEepLEeBO-CyANHHOI CUCTEMM: PO3LUMPEHHS NMOPOXHUH
cepus (LUNyHOYKIB, NMiBOTO NepeacepAs), NOTOBLLEHHS
miokapaa MiXKLWITYHOUKOBOI NEPETUHKM Ta 3a4HbOI CTiHKM
NIBOTO LUMYHOYKA, 3HIKEHHS aAanTUBHUX MOXITUBOCTEN Y
npobax WeCTUXBUIMMHHOI Xxoapbu. YacToTa nopyLueHb cep-
LIeBO-CYAMHHOI cMCTEMM 30iNbLLYETLCS B padi 306epekeHHst
aktusHocTi FOIA [3,25,26].

Y 36,9 % piten i3 tOIA, y kX 3aXBOpIOBaHHS TpHBae
MOHaf TPU oKy, BifOyBaKTLCS 3MiHM 3 6OKY HAPOK: 3MeH-
LUEHHS LWBMAKOCTI KnyBoukoBoi dinbTpaii (3 60,0 Mn/xs go
80,0 mn/x), npoteiHypist (3 0,029 r/n po 44,73 mr/goby) Ta
3HWKEHHS KOHLIEHTPALHOI 30aTHOCTI HMPOK (rinoidocTe-
Hypis) [3,27,28,29].

OTxe, 3ananeHHsl NEXWUTb B OCHOBI B3aemopii naTo-
MOMYHMX MEXaHi3MiB (POPMYBaHHS HUPKOBOI Ta CepLIEBOI
HeJoCTaTHOCTI B NAaLeHTIB i3 peBMaTUYHUMU 3aXBOPHO-
BaHHAMW, a Ha possuTtok KPC, 3okpema 5 tuny, MoxyTb
BMSIMBATU Pi3HI JOAATKOBI (haKTOpW, SK-OT remognHaMiy-
Ha B3aeMOpis, aKkTMBaLis CMMNAaTUKO-aApeHanoBoi Ta
PEHIH-aHriOTEeH3NH-anbA0CTEPOHOBOI CUCTEM, MPOAYKTU
OKWCHIOBaNbHOrO CTPecy, aHeMis, AedilunT BiTamiHiB,
MaKpo- i MiKpOENeMeHTiIB.

Y nepgiatpuyHin nonynauii HanbinbL JOCHIMKEHNM €
KPC Tuny 1y aiten i3 cepLeBo-CyaNHHUMU 3aXBOPIOBaH-
Hamu [27]. KPC tuniB 2 i 3 pocnimkeHo MeHLe; Tunm 4 i
5 maixe He BMBYeHO. i Yac noLLyKy HayKoBUX mxepen
3 MOPYLLUEHOrO MWUTAHHSA BUSIBIIEHO Kinbka nybnikavin, ae
HaBe[leHO pe3ynbTaTy focnimkeHHs poasuTtky KPC 5 tuny
B AiTEN i3 CENCUCOM i TSKKUMM iH(DEKLIHMU 3aXBOPHO-
BaHHAMM (BipyC iMyHOAediILMTY MIOANHK, NenTocnipos,
manspist Towo). Y OCTynHil ¢haxoBiit nitepatypi He Bu-
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OpwuriHaAbHI AOCAIAXKEHHS

Tabauus 1. Knacudikauis KCP signosigHo o ADQI (2008 p.)

T kP

Tun 1. TocTpuii KapaiopeHanbHui
Tun 2. XpoHiuHWi kapaiopeHarnbHNi
Tun 3. FocTpuin peHokapaianbHuii
Tun 4. XpoHiuHWiA peHokapaiansHNi
Tun 5. BTOpUHHWIA KapaiopeHanbHi

locTpa ceplLeBa He[oCTaTHICTb, LLO MPU3BOAUTL 40 TOCTPOTO YpaxeHHs HUPOK
XpoHiyHa cepLieBa He[OCTaTHICTb, LLO CIPUYMHSE HUPKOBY HEOOCTATHICTL
[ocTpe ypaxeHHs HUPOK, LLO 3yMOBITIOE MOPYLLEHHS CEPLIEBOI isNbHOCTI
XpOHi4He 3aXBOPIOBaHHS HUPOK, LLO MPU3BOAVTH A0 NOPYLUEHb POBOTH cepLis
CuCTeMHi 3aXBOPIOBaHHS, LLIO CNIPUYMHSIHOTL MOpYLLEHHS! poBGOTM CepList Ta HUPOK (Cerncuc, ayTosanarbHi MpoLecH TOLLO)

SBUMW NpaLib, MPUCBAYEHNX BUBYEHHIO KapaiopeHanbHUX
B3aeM03B'A3kiB i po3BuTky KPC y AaiTen i3 t0BEHinNbHUM
igionaTMyHUM apTpUTOM.

Merta poboTu

BcTaHoBMTM 0cOBNMBOCTI CNiBBiAHOWEHb OCHOBHUX
MOPPOMYHKLOHANBHUX NOKA3HWKIB CepLEBO-CYANHHOT
cucTemMu Ta doyHKLIT HUPOK y XBopux Ha KOIA fiiTeit, a Takox
thakTopw, LLO CIPUYNHAIOTL POPMYBAHHS Ta NMOMMMNGNEHHS
IXHIX NOpYLLEHb.

Martepianu i MeToAM AOCAIAYKEHHSA

O6ctexunuv 152 itei sikom Big 10 1o 18 pokis (13,42 £0,22
POKY), XBOPUX Ha IOBEHIMbHWIA igionaTu4Huin apTpuT. 3-no-
Mix obcTexeHnx 68 xnonuis i 84 gisumHK. [1o rpynu KOHT-
ponto 3anyyunu 38 NpakTU4HO 300poBUX AiTer (9 xonuis
i 29 pieyar) Bikom 14,72 + 0,28 poky.

MauieHTiB o6cTexuny Ha 6asi BinaineHHs kapaiopesma-
Tonorii [lepkaBHoi ycTaHoBM «IHCTUTYT OXOPOHY 300POB'S
ZiTe Ta nigniTkis HauioHanbHOT akagemii MeguYHNX Hayk
Ykpaitny» (Y «I030M HAMH») npotsirom 2019-2022 pokiB.

KniHivHi giarHo3n BCTaHOBMEHO Ha MiACTaBi KpUTEPIIB,
L0 HaBefeHi B TakMX HOPMATWUBHMX [OKYMEHTax: Haka3
MinictepcTBa 0xopoHmM 3gopoB’s Ykpaitu Big 12.10.2006
poky Ne 676 «[po 3aTBepmKeHHS MPOTOKOMIB HaAaHHS Me-
[IMYHOT AOMOMOrY 3a creLianbHicTio «PeBMartonorisy, Hakas
MiHicTepcTBa 0XOpPOHM 310poB’a Ykpainu Big 22.10.2012
poky Ne 832 «YHichikoBaHWMI KNiHIYHMIA NPOTOKON MEANYHOT
[OMOMOrY AiTAM, XBOPUM Ha HOBEHIMbHUA apTpuUT» Ans
BCTaHOBMeEHHs fiarHosy FOIA.

AKTUBHICTb XBOPOGM OLiHIOBaNW 3a aHKeTor Juvenile
Arthritis Disease Activity Score (JADAS 27). Akwo 6an,
BM3HAYEHUI 3a Ljiet0 aHKETO, CTaHOBUB noHap 4,2 ans
oniroapTpuTy Ta 8,5 Ans NoniapTpUTY, aKTUBHICTb XBOPO6K
ouiHuny sk sucoky (Il ctyninb), 2,1-4,2 6ana 3,9-8,5 6ana
BiZNOBIAHO 3a HO30MorisMK — K cepeaHio (Il cTymiHb), MeH-
we 3a 2,0 Ta 3,8 6ana BiANOBIAHO — K HW3bKY (I CTYMIHb).

[o nocnimkenHs 3anyynnu xsopux Ha KOIA Bikom Big
10 po 18 pokiB, SKi OTPMMYBanK MikyBaHHS OCHOBHOIO
3axBOpoBaHHS GasncHUMK NpenapaTamu NpoTSroM LLo-
HaliMeHLe 12 micsuiB.

KpuTepii BUKMIOYEHHS — AiarHOCTOBaHi CUCTEMHWI
BapiaHT tOIA, iHLi 3axBoptoBaHHs CyrnobiB (iHekuiiHoro,
€HOOKPUHHOTO YK AECTPYKTUBHOTO NOXOKEHHST), CUCTEMHI
3aXBOPIOBAHHSA CMOMYYHOI TKAHUHW, CUCTEMHI BaCKyniTh,
rocTpa peBMaTiyHa NMXOMaHKa; Bik MawjeHTiB MeHLUe 3a
10 pokiB; BiaCyTHICTb 6a3ucHoi Tepanii abo ii TpuBanicTb
MEHLLIE HiX PiK.

[u3aiiH gocnimxeHHs Ta BUKOPUCTaHHS Gionoriy-
HOTO Martepiany moauHu cxeaneHi ETuyHo komicieto
LY «l030M HAMH». Big ycix 6aTbkiB Ta navieHTiB, cTapLumx
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3a 14 pokis, ogepxany NCbMOBY iH(POPMOBaHY 3rogy Ha
yyacTb, BiAMoBiAHO A0 MenbCiHCLKOT AeknapaLii; Ui AoKy-
MeHTW 30epiraroThCs.

®yHKLOHAMBHNIA CTaH HUPOK OLHUIN 33 pe3ynbTaTamm
3aranbHOro aHanisy cevi, aHanisy cevi 3a 3UMHULBKAM,
HioxiMiyHOro aHaniay KpoBi, a Takox BMICTOM anbOyMmiHiB
y A00oBil cevi. AHani3u cevi BUKOHanM B KniHiko-AiarHoc-
TuyHin nabopartopii Y «|O30M HAMH». 3aranbHui aHania
cevi nepenbayas OLiHIOBaHHS KOMNbOpY, NPO30POCTi, BU3Ha-
YeHHs BiGHOCHOI LWinbHOCTi, pH, BMICTY Ginka, KoHUeHTpauii
TTIFOKO3U Ta KETOHOBWX Tifl, @ TAaKOX AOCHIIKEHHS CE4Y0BOrO
ocagy (KinbKiCTb NeKouMTIB, epUTPOLUTIB, UMUNIHAPIB i
KpucTanis coneit). 3a JONOMOroH aHariay cevi 3a 3MHULb-
KVIM BU3HAYUIN KOHLIEHTPALiNHY 30aTHICTb HUPOK. BigHOCHY
LiNbHICTb (MMTOMY Bary) BUMIptoBarnu 3a JONOMOro apeo-
MeTpa B OKpPEMO B3ATWX npobax ceui; BU3Ha4anu ob’em
KOXHOI nopLii cedi, NoTiM 06paxoByBanu [EHHWUI, HiYHUIA
i noboBuii Aiype3. 3a 4OMOMOrOK KIHETUYHOTO MeToay Ta
BUKOpUCTaHHS BioxXiMiuHOrO hoTOMETpa 3aranbHOro npu-
3HaueHHst Cormey Multi (MonbLua) BU3Ha4anm KOHUEHTpaLii
KpeaTuHiHy (3a MeTogoM Acdde) Ta ce4oBUHM (3a METOLOM
Urease-GLDH) y kposi, a Takox poapaxyHkoBy LLIK®. ins
Bu3HaueHHs LLK® BukopucTtanu opuriHansHy copmyny
Schwartz ans ouintoBaHHs LLK® y piten, wo nependbavana
3aCTOCYBaHHS AaHMX LLOAO CUPOBATKOBOIO KPeaTWHiHY:
LUK (mn/xe/1,73 M?) =k x 3picT (cM)/ kpeaTuHiH cUpoBaTKM
(mr/pn), e k =0,55 ong giten Bikom 2—12 pokis 0box cTaten
i aiByart Bikom 13-18 pokis, k = 0,70 — gns xnonuis Bikom
13-18 pokis [28,30]. AnbOymiHypito BUMiptoBanu B 1060-
Bilf KINbKOCTi Ceyi MeTogoM iMyHO(DEpMEHTHOrO aHanidy
Ha aHanizatopi Rayto RT-2100C (Kutan). JocnimpxeHHs
3pincHUM B nabopatopii ropMoHanbHo-MeTaboniuHmx Ta
imyHonoriyHux gocnimkeHs AY «IO34M HAMH».

[Ons BU3Ha4YeHHs MOPOGYHKLIOHANbHUX Napame-
TPpiB cepus 34iINCHUNN ynbTpa3BykoBe LOCMIHKEHHS B
M- i B-pexwvmax, a TakoX y pexumi NoCTItHOXBULOBOTO
Ta KONbOPOBOTO CKaHyBaHHs KOHBEKCHUM [aTYMKOM i3
yacrtototo 3,5-5,0 mI'y i kytom posropTanHs 80° (anapat
LOGIO V2 General Electric (CLUA), patumk 3Sc-RS) 3a
CTaHOapTHOK METOAMKOIO, L0 pekoMeHaoBaHa Acolia-
Lieto haxisLiiB 3 exokapgiorpadii. [laTunk posTaLLoByBanu
MIBOPYY Ha NepeaHiln MOBEPXHi rPYAHOI KNiTKM B Apyromy
— TpeTboMy MiXpebip’i y mexax 2-3 cM Bif HbOro — B
[iNSHLI aKkyCTWYHOrO BikHa (MapacTepHanbHa nosuuis).
MapameTpy cepus peecTpyBanu B M'ATW CTaHAAPTHNX
nosuuisix. BusHayanu taki CTpyKTYpHi napameTpu niBoro
Ta NpaBoro LUYHOUKIB: KiHLEeBO-CUCTONIYHUIA pO3Mip
(KCPnw i KCPnww), kiHueBo-cuctonivHuin 06’em (KCOnW i
KCOnw), kiHueBo-aiacTonivynmin poamip (KOPAw i KAPMLw),
KiHueBo-giacToniyHnin 06’em (KAOnw i KAONLW), BUHOCHMIA
TpaKT NpaBoro LunyHouka (BTnLw), a Takox AiameTp niBoro
nepeacepas (A1M). Kpim Toro, BCTaHOBMUM GhyHKLiOHATbHI
nokasHuky 060X LNyHOUKIB: pakuito Bukuay (PBnw i
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Tabauus 2. Posnogin gitei 3 FOIA 3anexHo Big cTari, Biky, akTUBHOCTI Ta TpUBanocTi

npouecy

Moka3Hu1K, OAUHWLI BUMipIOBaHHSA n(%)/Mtm

Maujextn 3 FOIA
Xnonuj
[nipyara

Bik, poku

152 (100,0 %)
68 (44,7 %)
84 (55,3 %)
13,42 £0,22

BapianTu 0IA Ta akTUBHiCTb Npouecy

OAiroapTHKYAApHUI BapiaHT
JADAS, 6anu
| cT. akTvBHOCTI, Ganu
Il cT. akTMBHOCTI, Gann
Il cT. akTMBHOCTI, Ganu
MoAiapTHKYASpHUI BapiaHT
JADAS, 6anu
| cT. akTBHOCTI, 6ann
Il cT. aKTMBHOCTI, Ganu
Il cT. akTMBHOCTI, Ganu
TpuBanicTb 3axXBOPIOBaHHSA,
OniroapTukynsipHuii Bapi

[MoniapTukynsipHUiA BapiaHT, MicsiLi

49 (32,2 %)
8,15£0,93
1,08+ 0,24
3,510,114
11,67 +1,29
103 (67,8 %)
9,26 +0,56
1,60 £ 0,40
587 +033
12,83 £0,65
72,14 £369
71,48 £ 6,06
72,44 +463

Micsuj
iaHT, Micsui

374 ISSN 2306-4145

®Bnww), ynapHuit 06'em (YOnw ta YORLL), XBUNMHHUI 06'eM
kposi (XOKnww i XOKnLw), BpaxoByBanu 4acToTy CepLeBmnx
ckopoyeHb (UCC).

Crat1cTYHO pesynbTaTi onpaLioBany 3a 4oNoMOrow
napameTpUYHVX | HenapaMmeTpUYHNX METOAIB CTaTUCTUKY,
BMKOpUCTaNu cepTudikoBaHi NpuKNagHi KOMN'lOTEePHi
nporpamu SPSS17 (niueHsia 4a180844250981ae3dae-s/
nSPSS17). Mepepn cTaTCTUYHAM OMpaLOBaHHAM YCi
[aHi nepesipunn Ha HopmanbHiCTb po3noginy. MokasHuku
XBOPYX AiTEN NOPIBHIOBANM 3 BiANOBIAHUMY NapaMeTpamu
MIANITKIB i3 rpyny KOHTPONHO. MoKa3HNKK LWBMAKOCTI KITy-
604KOBOI (hinbTPaLi noAINM Ha TPV NIArPYNM BiGNOBIAHO
[0 po3nogainy 3a ksapTunamu. NopisHANM MOpGOdyHKLi-
OHarbHi MOKa3HWKK cepus AiTew i3 pisHuMu pisHamu LLIKO
Mi cobot0 Ta 3 JaHUMM OBCTEXEHMX i3 rpynu KOHTPOIHO.
[ins BW3HAYEHHS BipOrigHOCTI BiAMIHHOCTE MOKa3HWKIB
BUKOpPUCTaNM napameTpuyHi (t-kputepin CtbtogeHTa (p),
KyTOBOro nepetBopeHHs dilepa (¢)) i HenapameTpuyHi
(u-kpuTepin BinkokcoHa, MaHHa—BiTHi) kpuTepii. Pospa-
XyBanu cepefHio apudMeTUYHy BENNYMHY Ta CTaHaapTHY
noxmbky (M £ m). OuiHtoBanu kopensuiiHi 38's3kK (3a
[0MoMOroto napHoi kopensuii IMipcoHa) Mix okpemumu
MoKasHUKamM¥ [isiNbHOCTI cepList i HUPOK, NapaMeTpamit ak-
TUBHOCTI npouiecy. Cuny KopensLinHOro 38’A3Ky OLiHIOBaNM
3a wkanoto Yennoka, ae 3HadeHHs 0,10-0,29 ceigunno
npo cnabkuii 38'a30k, 0,30-0,49 — nomipHuii, 0,50-0,69 —
3HayHui, 0,70-0,89 — cunbHui, 0,90-0,99 — oyske CUIbHUA,
1,00 — cpyHKUiOHanbHUIA 3B’A30K. BigMiHHOCTI BBaXanu
BiporigHumu, skwo p < 0,05.

Pe3yabTati

3-nomix nauienTis i3 FOIA noniapTukynapHuin BapiaHT
ZiarHoctoBaHo y 103 xBopuX, oniroapTUKynspHuiA — y 49
oci6. Yci nauieHTu ofepxyBanu Tepanito METOTPEKCATOM
(MTX), cepenHs nosa sikoro ctaHosuna 11,73 + 0,39 mr/m?
Ha TWxOeHb. Y noegHaHHi 3 iMyHoBionoriyHMmm npenapara-
mu MTX otpumysanm 40 oci6 (apanimymat — 36 nauieHTis,
Touwmnisymab —4). Yci nauieHTn 3 KOIA fopatkoBo npuiimani
dhonieBy KMCMOTY B NOMOBUHHIN [03i Big 4o3v MTX. XogeH

http://zmj.zsmu.edu.ua

i3 naLieHTiB Ha Yac 0OCTEXEHHs He OfepKyBaB ropMo-
HanbHoI Teparii.

TpweanicTb nepebiry xBopobu cTaHoBuUna 72,14 + 3,69
MicaLs (noniapTUKyNapHWA BapiaHT — 72,44 + 4,63 micaug,
oniroapTukynsipHuii — 71,48 + 6,06 micaus). AKTUBHICTb
3a wkanoto JADAS27 y fiteit 3 oniroapTukynsipHuM Bapi-
aHTom — Ha pisHi 8,15 £ 0,93 Gana, 3 noniapTUKynspHUM
- 9,26 + 0,56 6ana. Bucoka akTuBHICTb BU3HaveHa y 83
(54,6 %) miten, cepeaHs —y 38 (25,0 %), Hu3bKka — y 31
(20,4 %) Bunapky (mabr. 2).

OuiHtoBaHHs hyHKUii HUpoK y aitent i3 KOIA nokasano:
(pyHKLIOHANbHI NOKa3HMKWN HUPOK Maibke He BiapisHANMCs
BiZ NapameTpiB rpynu KOHTPOIHO, KpiM MpoTeiHypii (anboy-
MiHypii), L0 AOCTOBIPHO BWLLA B AjiTeil OCHOBHOI rpynu, ic-
TOTHO 3pocTana 3i 30iNbLUEHHSM aKTUBHOCTi MaToMNoriYHoro
npouecy (mabs. 3). MNMopiBHANM KOHLEHTPaLiAHY (yHKL0
HWPOK Y AiTen, BpaxoBytoumn akTueHicTb KOIA, BcTaHoBMM
OinbLUY LLINbHICTb cevi (i MiHIManbHOro, i MakCcUManbHOro
3HayeHb) Y MaUieHTIB i3 HWXYAM CTyNeHeM aKTUBHOCTI
(mabn. 3).

AHani3 MopodyHKLiOHaNbLHUX MOKa3HUKIB cepus Y
Aiten i3 OIA naB 3MOry BCTAHOBUTY 3HUXKEHHS YAAPHOTO
o6’emy niBOrO WIyHOUKa 3i 30€pPEKEHHAM HOPMamnbHUX
MnokasHuKiB horo dpakuii Bukugy (PBnw — 66,81 + 0,43 %
npotn 68,14 + 0,91 % y koHTponi, p > 0,05), a Takox Ao-
CTOBipHe 30inbLUeHHst 00’'EMIB NPaBOro LUyHOYKa cepus
(i giacToniyHoro, i CUCTOMIYHOTO, 1 YAAPHOrO) 3i 3HAYHUM
3HKeHHaM ®Bnw (45,04 + 1,44 % npoTu 56,06 + 1,59 %,
p < 0,001). Y piTei i3 HU3bKMM CTYMEHeM aKTUBHOCTI i
CUCTONIYHWA, | AjacToniyHin 06’emu HanbinbLui (mabs. 4).

[NopiBHANBHWI aHani3 MOPdOMYHKLIOHANBHMX NOKas-
HWKIB cepLst y aiTet i3 FOIA, BpaxoBytoum hyHKLiOHaNbHMIA
cTaH Hupok (LUK®), nokasas: y nauieHTiB 3i 3Ha4eHHSAMM
LLK® HmkHbOrO Ta cepeaHboro keapTunis KAPnw, KOOnwWw
Ta YOnL AOCTOBIPHO HWXXYI, HiX B OCIO, SIkMX Knacudiko-
BaHO SIK BUCOKUI KBApTUMb (mabi. 5). HaiHmx4mMn BOHM
6ynu y niTeit i3 cepeaHiMm 3HaueHHaMM LLIK®. Mpu ubomy y
BCiX NauieHTiB 3Ha4Ho nigsuiysanucs KCPnw, KCOnw ta
KOOML NOopiBHSIHO 3 KOHTPOIBHOK MPYMOH; HABINbLUMMM
BOHY Oynu y aiTeit i3 3HaueHHsmMM LLIK® HkHBOro kBapTuns.
Lle cynpoBomxyBanocs 3HwkeHHaM B y BCix nauieHTiB
310IA, ane HaliHwx40L0 BoHa Byna y naLieHTiB 3i 3Ha4eHHs-
mu LUK® BepxHbOro kBapTuns. Y nauieHTiB i3 3HaYeHHAMM
LLIK® Hipk40ro KBapTINS TAaKOX BUSIBNIEHO JOCTOBIPHO BULL
YOnw ta XOnw (ma6n. 5).

Y piten i3 LLUK® y mexax BepXHbOro KBapTvns nig Yac
KOpensLinHOro aHanisy MeTofoM NapHux kopenswiv Mipco-
Ha BCTAHOBMEHO CUMbHUIN HEraTUBHWIA 38'A30K Mix LLIK® Ta
XOnuw (r=-0,78, p = 0,007). Kpim Toro, y naujieHTis 3 tOIA
BU3HAYMINN HEraTUBHUIA KOPENSLINHMIA 3B’S30K MiX piBHEM
KpeaTuHiHy cupoBaTky kposi Ta XOnw (r =-0,67, p = 0,05),
YCC (r=-0,62, p = 0,05); nosutneHUi — mMixx LUK® i XOnww
(r=0,62, p=0,05), YCC (r= 0,68, p = 0,04).

06roBopeHHA

OcTaHHi focnifpxeHHs XBopux Ha PA JOBENW, L0 ypaxeHHs
HUPOK Npu PA € KIiHIYHO 3HAYYLLMM, OCKINbKU BipOrigHO
noripLuye nepebir OCHOBHOIO 3aXBOPIOBaHHA Ta MiABMLLYE
CMEPTHICTb. TOMy TpUBae aHania OCHOBHWX MapameTpiB
(PYHKLOHaNbHOMO CTaHy HWPOK, WO MOXYTb ByTH Kpn-
TepisiMi1 HeraTMBHOrO MPOrHo3y. Tak, anbOymiHypito Ta
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Tabauusa 3. OyHKUiOHaNbHI NokasHWKK HUPOK Y AiTeli i3 FOIA, Gepyun ao yBaru akTuBHicTb npotecy (M £+ m)

Moka3Hu1K, OAUHULI BUMiIpIOBaHHSA MauieHtn 3 KOIA, MauieHTn 3 OIA MauieHtn 3 IOIA MauieHTn 3 IOIA MigniTkn
n=152 0-l cT. akTMBHOCTI, Il cT. akTMBHOCTI, Il cT. akTMBHOCTI, rPyny KOHTPOSIO,
n=31 n=38 n=83 n=38

KpeaTtuiH, Mmons/n 0,077 £0,010* 0,075 + 0,003 0,077 £ 0,002 0,078 £ 0,002 0,084 + 0,021
LLUK®, mn/xe/1,73 m? 104,99 £1,72 99,69 £ 3,98 106,01 +£2,77 106,54 + 2,43 103,94 £2,29
LLinbHicTb §OGOBOI ceyi MiHIMarbHa, Kr/m3 1,008 £ 0,010 1,010 £0,010%* 1,007 £0,010 1,008 £ 0,010 1,009 £ 0,020
LLinbHicTb §OGOBOIT Cevi MakcuMaribHa, Kr/im® 1,022+ 0,010 1,025+ 0,010% 1,020+ 0,010 1,021 0,010 1,022 + 0,020
[Jiana3soH winbHocTi B 4060BIN ceui, kr/m® 14,09 £ 0,65 15,05+ 1,43 13,44 + 1,58 13,9310,81 13,36 + 1,60
AnbbymiHypisi, Mr/noby 37,47 +£9,31* 14,36 + 4,29 20,52 + 14,52 4747 £12,33 13,30 + 3,24

*1p < 0,01 - BiporigHicTb BigMiHHOCTEN Noka3HWKiB xBopyux Ha KOIA Ta BignoBigHMX NapameTpiB AiTel i3 rpynu KOHTPONIO;
#: p < 0,05 — BiporigHiCTb BiAMIHHOCTEI MOKa3HMKIB XBOPYX i3 | cTyneHem akTuaHocTi KOIA Ta BignosigHux napameTpis nauieHTis i3 Il cyneHem aktusHocTi tOIA;
}: p < 0,05 — BiporigHicTb BigMIHHOCTEN Noka3HWKIB XBOpuX i3 | cTyneHem akTmeHoCTi FOIA Ta BignosigHux napameTpie obcTexennx i3 Il cryneHem aktueHocTi FOIA.

Tabauusa 4. MopchodyHKuioHanbHi nokasHuku cepus y aiten i3 KOIA, BpaxoBytoun akTuBHiCTb npouecy (M + m)

Moka3HuK, OAUHML BUMiIpIOBaHHSA MauieHtn 3 KOIA, MauieHTn 3 IOIA Mauientn 3 IOIA Mauientn 3 IOIA MNigniTkn
n=152 0-l cT. akTMBHOCTI, Il cT. akTMBHOCTI, Il cT. akTMBHOCTI, rPynu KOHTPOSIO,
n=31 n=38 n=83 n=38

KOPnw, cm 4,11+0,06* 3,99+0,13 4,21+£0,12 4,12+0,08 4,28 +0,07
KOOnw, mn 78,26 +2,75 74,61 £5,61 82,04 £5,77 78,09+ 3,72 84,60 + 3,40
KCPnw, cm 2,67+0,04 2,64 +0,09 2,714£0,10 2,66 + 0,05 2,68+0,05
KCOnw,mn 27,27 +£0,97 26,711+£2,07 27,96 + 2,26 27,18+£1,18 26,69 +1,21
®Bnw, % 66,81 £0,43 66,23 £1,02 67,27 £ 0,84 66,80 + 0,57 68,14 + 0,91
YOnw, mn 51,83 +1,57* 50,99 £ 3,13 52,47 £2,91 51,94 £2,36 57,86 + 2,54
XOnuw, n/xs 3,96 +0,16 3,96+0,33 3,78+0,29 4,07 +£0,23 4,01+0,21
YCC, ya./xs 77,69 +1,21%** 77,04 £2,43 76,32 + 2,47 78,88 1,71 70,32 +2,40
ann, cm 2,43+0,03 2,46 + 0,06 2,4810,05 2,44 0,04 2,46+ 0,03
BTnw, cm 2,59+0,22 2,38+ 0,06 2,32+ 0,06 2,86+0,47 2,43+0,04
KOPnw, cm 2,13+0,04 2,07 £0,08 2,07 £0,08 2,18+ 0,05 2,11+0,06
KOOnw, mn 34,54 +1,51%** 38,28 + 3,06+ 35,15+2,70 32,71+2,22 22,45+2,11
KCPnw, cm 1,95 +0,06** 2,23+0,16* 1,81+0,10 1,96 + 0,08 1,57+ 0,05
KCOnw, mn 19,15 + 0,96 22,02 + 1,69+ 19,85 £ 2,26 17,62 +1,21 10,18 + 1,14
®Bnw, % 45,04 + 1,44 40,54 +2,72 47,17 £2,50 45,70 +2,16 56,06 + 1,59
YOnw, mn 15,39 £0,84" 16,26 + 1,83 15,30 £ 1,03 15,09 + 1,37 12,21+1,05
XOnw, n/xs 1,21+0,07** 1,34+0,16 1,19+£0,42 1,18+ 0,11 0,88+ 0,09

*:p<0,05; *: p<0,01, **:p<0,001 - BiporigHicTb BigMiHHOCTEN Noka3HWKiB XxBopuX Ha KOIA Ta BigNoBigHUX NapameTpiB OBCTEXEHNX i3 FpYMK KOHTPOIO;
#: p < 0,05 - BiporigHiCTb BiAMIHHOCTE MOKa3HMKIB XBOpYX i3 | cTyneHem akTuaHocTi KOIA Ta BignosigHMx napameTpie nauieHTis i3 Il cTyneHem aktusHocTi tOIA;
1$: p < 0,01 - BiporiaHicTb BiAMIHHOCTE NOKa3HMKIB XBOPWX i3 | cTyneHem akTueHocTi KOIA Ta BignosigHux napametpis obcTexxeHnx i3 |1l ctyneHem aktusHocTi FOIA.

Tabauusa 5. MopdodyHKuUioHanbHi NokasHUKM cepus B AiTel, xBopux Ha FOIA, 3anexHo Bif WBuakocTi knyboukosoi dinstpadii (M £ m)

MokasHuk, Mauientn MNauientn Mauientn Mignitkn
OAMHULI BUMipIOBaHHSA 3 HUXKHIM kBapTunem LUK®, | 3 cepeaHimMmM 3Ha4eHHAMM 3 BepxHiM kBapTunem LLK®, | rpynu koHTponio, n = 38
<LQ,, n=41 WK® (LQ 25-75),n =71 >UQ,, n=40
KOPnw, cm 4,03 £0,09%8 3,93+ 0,008 4,33+0,16%* 4,28 +0,07
KAOnw, mn 73,10 £ 4,198 72,36 + 3,93% 87,96 + 7,93% 84,60 £ 3,40
KCPnw, cm 2,61+0,08 2,57 10,06 2,77 £ 0,11* 2,68+0,05
KCOnw, mn 24,66 1,50 25,46+ 1,28 29,86 + 2,86** 26,69+ 1,21
®Bnw, % 66,47 £0,93 66,62 + 0,63 63,96 + 2,43 68,14 £ 0,91
YOnuw, mn 48,73 £2,43% 49,39 +2,40% 57,63 + 5,85%* 57,86 2,54
XOnuw, n/xs 3,64 0,20 3,76 +0,20 4,16 £0,35 4,01+0.21
YCC, ya/xs 74,52 +2,19 76,42 £ 1,59 77,24 +£3,19% 70,32 2,40
ann, cm 2,46 + 0,04 2,42+0,03 2,35+0,06° 2,46 +0,03
BTnw, cm 2,34 +£0,04 2,31+ 0,04 3,76+ 1,27*¢ 2,43+0,04
KOPnAw, cm 2,19+ 0,08* 2,03+0,05 2,24 +£0,08* 2,1140,06
KOOnw, mn 38,83 +2,57**58% 30,61 +2,57% 35,60 + 4,58% 2245+2,11
KCPnw, cm 2,09 +£0,13%8 1,90 40,118 2,00 +£0,13% 1,57 £0,05
KCOnw, mn 20,94 + 1,675 17,48 £ 1,735 20,52 +2,71%8 10,18 + 1,14
®Bnw, % 46,64 + 1,545% 44,68 + 2,595 41,34 + 3,945 56,06 + 1,59
YOnw, mn 17,89 + 1,145 13,13+1,31 15,08 +2,74 12,21+ 1,05
XOnw, n/xs 1,41 £0,09%*5% 1,02+0,11 1,23+0,09 0,88+ 0,09

*p<0,05; **: p <0,01 — Mix cepeHiMM 3HAYEHHSIMI Ta HUXKHIM kBapTUnem; #: p < 0,05 — Mix cepeaHiMM 3HaYEHHAMM Ta BEPXHIM KBApTUNEM;
12 p < 0,05 — Mi 3HaYEHHAMM HKHBOTO | BEPXHBOTO KBAPTWNIB;
§:p<0,05; §§: p < 0,01; §8§: p < 0,001 — 3 nokaHWKamu OBCTEKEHNX KOHTPOMBHOI FPynK.
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NPOTEiHYpil0 BBaXaloTb BaXMMBAMK MOKA3HWKaMK nato-
(izionoriyHoro oy, LLIO NEXMUTL B OCHOBI NPOrpecyBaHHs
XPOHIYHOI XBOPOOU HUPOK i MOB'A3aHMI i3 NigBULLEHHSM
CMepTHOCTI Bifj, CepLEBO-CYANHHIX 3aXBOPIOBaHb Yy Momy-
nauii 3aranom Ta B nauieHTis i3 PA 3okpema [16,17,23,31].
Y DOCIMKEHH, LLO 3AIACHUNN, B NALIEHTIB AUTAYOTO Biky 3
FOIA BCTaHOBIEHO AOCTOBIPHO BULLIA PiBEHb anbOyMiHypii,
LU0 NiABULLYETHCS 3i 3BiNbLUEHHSIM CTYNEHS! aKTUBHOCT Nna-
TONOriYHOrO MpoLecy. PiBeHb KpeaTuHiHy KPOBi B NaLliEHTIB
i3 PA maitxe He 3miHioBaBcs. Kpim Toro, He BCTAHOBMW
iCTOTHMX BiAXMMeHb LibOro NokasHuKa, 3Baxaroun Ha 0co-
6nmBocTi nepebiry 3aXBOptoBaHHSI.

HaibinbLy iHhopmMaTUBHUM MOKA3HMKOM CTaHy HU-
pOK € WBMAKICTb KNyboYkoBOI inbTpaLii, Tomy came
1oro BMBYatoThb Hanyacriwe. LLK®, wo meHwwa 3a 60 mn/
xB/1,73 m?, Bu3Haunnu B 8,8 % i 57,0 % nauieHTiB 3 PA,
3a JaHuMK GpUTaHCBbKMX Ta (paHLy3bKuX LOCIOHVKIB
BignoBigHo [17,31]. Y GinbLUOCTI Lyx navieHTiB AiarHocTy-
Bany Kinbka KOMOPOIAHMX CTaHiIB: rinepTeHsito, LiyKpoBui
piabet 2 Tvny Ta OXUpiHHS. [JoBEAEHO, L0 HASIBHICTb Y
nauieHTiB i3 PA uux TpaguuiiHnx dakTopis kapgioBacky-
NISIPHOTO PU3KKY, @ TaKOX KypiHHS Ta iHLIMX NpWU3BOAUTbL
[0 (hopMyBaHHs eHAoTENianbHoI AMCYHKUIT, Hagani — Ao
aTepocKneposy Ta aTepoTpoMbOo3y, Lo € HE3ANEXHUMI
MpeauKTOpamm PO3BUTKY XPOHIYHOMO 3aXBOPHOBAHHS HUPOK
[17,31,32,33].

[o Haworo JocniMKXeHHa 3anmyyeHi NipaiTku 3 Hop-
ManbHUM iHOEKCOM Macw Tina (NauieHTiB i3 HagnuLLIKO-
BOK Barol0 BUKIIOYEHO 3 JOCTIIKEHHS), BOHU HE Mamnu
NiABULLEHHS apTepianbHOro TUCKY Ta PIBHS FMIOKO3M KPOBI.

daxiBui AMeprkaHcbKoi acouiauii kapaionoris 2019
pOKy nokasanu BnnvB poboTu Npasux BiAinis cepus Ha
PO3BUTOK i CTYNiHb HUPKOBOI HegocTaTHOCTI. [loBeadeHo,
LLO NiABWLLEHHS TUCKY B MOPOXHWHI MPaBOro Nepeacepas
Ta 36iMnbLUEHHSs AiameTpa NpaBoro LWTyHOUKa — He3anexHi
caktopu chopmysaHHa KPC. CkopouyBanbHa yHKuist
MpaBoro LUMYHOYKA BU3HAYEHA SIK LieHTparbHa AeTepMi-
HaHTa NOpyLUEHb reMOAMHAMIKW NpU KapdiopeHanbHOMYy
CUHAPOMI. AKWO yHKUiS NiBOrO LUNYHOUKa 30epexeHa,
yHKLUIA HAPOK Malixe He 3HWXyeTbcs. Junatauia ta
ANCAYHKLIS NPaBoro LUYHOYKa MOXYTb CIPUYUHWTY Mid-
BULLEHHS! LlEHTPamNbHOMO BEHO3HOMO TWUCKY Ta MOripLUMTL
HaMOBHEHHS! NiBOTO LUTYHOuKa CEpLS, L0 NPU3BOANUTL A0
3HUXEHHS cepLieBoro Bukuay [21,34,35].

Y pasi niaBULLEHHS! LEHTParbHOr0 BEHO3HOMO TUCKY
BW3HaYaloTb POPMYBaHHS HUPKOBOI BEHO3HOI rinepTeHaii
3 MiABMLLEHHSIM HMPKOBOTO OMOPY, LU0 NPU3BOAUTL A0
MOPYLUEHHS! BHYTPILLIHBOHMPKOBOTO KPOBOTOKY. [pn LibOMY
LLIK® vacriwue 36epiraeTbcst Ha HopmarnbHOMY piBHi [25,35].
FAKLLO CcepLieBa HEAOCTATHICTb NPOrPECYE A0 TSHKKOI AEKOM-
NEHCOBaHOI CTafji, BHYTPILLHBOHMPKOBUIA KPOBOTIK ICTOTHO
3HKYETHCS, LIEHTPaNbHWIA BEHO3HWIA TUCK MIABMLLYETHCS,
CMpUYMHSIOYM 3HWKeHHS LUK® i nporpecyBaHHs HUPKOBOI
HepocratHocTi [21,35]. OTxe, 3HWKEHHS hpaKkLii BUKUZY
NIBOTO LUMNYHOYKA, NIABULLEHHS TUCKY B NereHesin apTepii
Ta 30iNbLUEHHS fjiaMmeTpa NpaBoro LLMyHO4Ka BU3HAYEH Sk
HesanexHi (akTopy pranKy 36inbLLIEHHS YaCTOTW PO3BUTKY
KPC [21,34,36].

Y Hawwomy AocnimKeHHi dpakList BUKMAY NiBOro Lumy-
HouKa y nauieHTis i3 KOIA BignoBigana Hopmi Ta He Bigpis-
HAnacs Big Bi4MOBIAHOrO NMOKa3HWKa 30OPOBMX NigMiTKIB.
CepLeBuin BIKWA MIBOTO LUITYHOUKA NPy oMY BYB 3Ha4HO

HDKYMM, HiX y 3gopoBux aiten (YOnw = 51,83 £ 1,57 mn
npotv 57,86 + 2,54 Mn rpynu koHTponto, p < 0,05). Hai-
HWXYMM Lield nokasHuk ByB y nauieHTiB i3 0—I cTyneHem
aKkTMBHOCTI XxBopobu. Lle cynpoBomxyBanocb AOCTOBIp-
HUM 3MEHLLEHHAM KiHLIEBO-AiacTOMMHOrO po3Mipy MiBoro
LUMYHOYKA.

AHarni3 NoKasHWKiB HAPOK i cepLis nokasas HeraTMBHUN
KOpensLifHAA 3B’30K MiX piBHEM KpeaTuHiHy CMpoBaTKu
kposi Ta XOnw, YCC; noauntueHmin — mix UKD i XOnw,
YCC. Le cynposomxysanocs suwoto YCC y naujeHTis 3
tOIA saranom. Y gitei i3 LLIK® y mexax BepxHb0ro kBapTuns
BCTaHOBIEHO CUMBHIIA HEraTUBHMIA B3AEMO3B'SI30K Mix LLIKP
i XOnw. Lli 3miH1 MOXyTb CBIig4MUTY NPO NOYaToK hOpMyBaH-
HS AVCEYHKLT MioKapaa nepeBaxHO NPaBoro LUTyHO4Ka Ha
TNi cy6KNiHIYHOrO 3ananeHHs Ta 3ay4eHHs! HUPOK.

AHani3 3miH niBoro LUNyHOYKa 4aB 3MOry BUSIBUTK
3HWKEHHSI CEpLIEBOTO BUKMAY Ha (OOHI 3MEHLLEHHS KiHLie-
BO-AiaCTOrNi4HOr0 po3mipy Ta 06’emy. HaliMeHLLi 3Ha4eHHs!
BCTAHOBMEHi B NALEHTIB i3 HaMHWK4MMK piBHaMn LUK
(YOnw =48,73+2,43 mn npotn 57,86 + 2,54 M1 rpynu KOHTp-
onto, p<0,01; KOPnw =4,03 £ 0,09 cm npot 4,28 + 0,07 cm
rpynu koHTponio, p < 0,01; KAOnw = 73,10 £4,19 mn npotu
84,60 £ 3,40 mn rpynu koHTponio, p < 0,01).

Y niten i3 FOIA icToTHILLi 3miHVM 3adikcoBaHo 3 Goky npa-
BOIO LLINYHOYKa cepList. Y rpyni 3aranoM BCTaHOBWIM 3HaYHE
3HkeHHs ®Bnw (45,04 + 1,44 % npotu 56,06 = 1,59 %
rpynn koHTponto, p < 0,001). HaiHwkya ®BnLw B13HaveHa B
xBopux Ha KOIA 0—I cTyneHis akTeHocTi. Lie cynpoBomkyBsa-
110Cb iICTOTHUM NiaBULLEHHAM YOnLL i XOnLw, Lo HaiBuLL i
npu MiHiManbHOMy 3ananeHHi. MpoaHanisysasLuUW CTPYKTYp-
Hi NapamMeTpu MPaBOro LLUMYHOYKa, BU3HAYNMY 30iMNbLUEHHS
KIHLIEBO-CUCTOMIYHKX | KIHLIEBO-4iaCTONIYHMX po3Mipy Ta
06’emy. Taki 3MiHW MOXYTb CBIAUMTM NPO NIABULLEHHS CUMK
CKOpOYEHHs! Miokapza NpaBoro LUyHouKa Y BiAnoBiab Ha
popmyBaHHS NOYATKOBOT ANCCYHKLIT.

Y xBopux Ha FOIA BCTaHOBWIM 3HAYHE 3HVKeHHs B
(46,64 + 1,54 %, p < 0,001; 44,68 + 2,59 %, p < 0,001;
41,34 + 3,94 %, p < 0,001 npotv 56,06 + 1,59 % rpynu
KoHTponto) Ta 36inblwenHs YOnw (17,89 £ 1,14 wmn;
13,13 £ 1,31 mn; 15,08 £ 2,74 mn npotn 12,21 £ 1,05 mn
TPYNu KOHTPOIKO). Y pesynbraTi aHanidy MopdhodyHKLi-
OHarbHKUX NOKa3HWKIB NPaBOro LUTYHOYKA, BPaXOBYHUM
piBeHb LLK®, HaitHmkdy ®Bnw 3adikcoBaHo B nauieHTiB
i3 rinepdyHKLieto HAPOK, a YONLL HaiBuLymM OyB npu 3HU-
xeHHi LLK®. BogHovac Binbysanocst nigsuieHHs XOnLw
(1,41 £0,09 n/xe y nauienis i3 KOIA npotn 0,88 + 0,09 n/x8
rpynu koHTporio, p < 0,001) y xBopwx i3 HaiHWx4ok LLUK®.
3MiHM (pyHKLiOHANBHOTO CTaHy NPaBoro LUyHOYKa Noes-
HyBanucst 3i 36iNbLUEHHAM i CUCTOMIYHUX, | iacTOMiYHMX
posmipy Ta o6’emy Liei kamepu cepus (mabn. 5).

Orxe, B aiten i3 FOIA BinbyBatoTbCs 3MiHM reMoaMHaMi-
K1 3aMeXHO Bif XapakTtepy (PYHKLiOHaANBHOTO CTaHY HUPOK,
3okpema pieHs LUK, skumit, cBOEH Yeproto, 3anexuThb Bif
aKTUBHOCTI 3ananbHoro npouecy. Y aiteit i3 FOIA HacocHa
(yHKuis miokapaa nisoro wnyHodka (PBnw) signosigae
napameTpam, L0 BCTAHOBEH B KOHTPOSbHIW rpyni; npu
LIbOMY 3MiHIOTbCS HOPManbHi reMoguHaMiuHi cniBBig-
HOWEHHS1, 3okpema 36inbLuytotbes KOOnw i KCOnw ans
[0CSATHEHHS HopMarnbHUX 3Ha4eHb OB Ha hoHi BUCOKMX
3HaueHb LLK® (UQ,,). OnHo4acHO 3MEHLLYETBCA QyHKLs
Miokapaa npaBoro LwnyHouka (PBnw) 3i 36inbweHHam
[iacToniYHOro Ta CUCTOMIYHOIO 06’ eMy.
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OpwuriHaAbHI AOCAIAXKEHHS

Omxe, y giten i3 FOIA hopmyeTbCS BTOPUHHUIA Kapaio-
peHanbHWA CUHOPOM 5 TUMy. Yke B NigfiTKOBOMY BiLli Ha
¢hoHi TPMBAIIOrO 3aXBOPIOBAHHS! HABITH HE3HAYHE 3HIKEHHS
(hyHKLjii HUPOK CYTTEBO BMIMBAE HA CTaH CEPLIEBO-CYANHHOI
cucTemu, 30inbLUyKOYM YacToTy hOPMyBaHHS NOPYLUEHb
MOPOYHKLIIOHANBHIUX NOKA3HUKIB Cepus, a 3HUKEHHS
CKOpOYYBanbHOI 34aTHOCTI Miokapaa HeraTyBHO BrMBae
Ha yHKUito HUpOK. Y giTent i3 FOIA nocTynoBe 3HYKEHHS
HaCOCHOI (hyHKLIii MioKkapZa npaBoro LnyHouka cepus
CMPUYMHSIE PO3BUTOK NOPYLLUEHb Y CUCTEMI BEMMKOTO Kona
KpOBOOGIry Ta 3HWKEHHS KPOBO3abE3MNeYeHHs H1pok. Came
TOMY [JOUIMbHUM € PaHHE BUSIBMIEHHS MOPYLUEHb PYHKLUT
HUPOK B MOEJHAHHI 3 CEpLEeBO-CYAUHHUMI 3MiHaMU Y
niteit i3 KOIA ons cBoevacHoi AiarHOCTUKM, OLiHIOBaHHS
pU3Ky Ta po3pobreHHs cTparterii, TakTVkW 3anobiraHHs ix
MpOrpecyBaHHH.

BucHoBKH

1.Y niTen 3 1OBEHINbHUM igionaTUYHUM apTpUTOM
(pyHKLiOHanbHI nokasHMky HUpoK (LLIK®, piBeHb kpeaTuHiHy,
nuTOMa Bara) BiNoBiZakTb HOPMI, ane piBeHb anbByMiHypii
[0CTOBIPHO BULLMI | 3pOCTaE 3 NPOrpecyBaHHSM aKTUBHOCTI
npoLecy.

2. MopdhoyHKLiOHaMbHI MOKa3HYKW MIBOTO LWYHOYKA
cepus (B, KOO, KCO) y nauieHTiB 3 0BEHINbHUM igiona-
TUYHUM apTPUTOM BIfMOBILAKOTb KOHTPOMBHUM, arne Binoy-
Ba€TbCA 30inbLUEHHs 06'eMiB NPaBOro LUNYHOuKa cepList 3i
3HAYHUM 3HVKEHHSAM oro dopakuii Bukuay (45,04 % npotw
56,06 %, p < 0,001).

3. Y piten i3 KOIA HaBiTb HE3HAYHE 3HVKEHHS HACOCHOT
(pyHKLIT MioKkapaa NpaBoro LLYHOuKa CepLisi CynpOBOMKY-
€TbCA 3HKEHHAM KPOBO3abe3neyeHHs HUPOK, Lo MPU3BO-
[nTb 40 hOpPMYBaHHS! KapZiopeHaNbHOIO CUHAPOMY MSTOr0
TIny.

MepcnekTBY NOAAABLLIMX AOCAIAKEHb NONSAralTb B
ZocnimkeHHi biomMapkepis 3ananeHHs Ta yHKLi nereHb y
navieHTiB i3 peBMaTUYHUMM 3aXBOPIOBAHHAMM.
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OpwuriHaAbHI AOCAIAXKEHHS

Cneuundika nokasHukiB ekcnpecii iNOS
y 6a3anbHOMY MarHoLEAIOAAPHOMY AAPI LLYPiB HA TAi paHHbOI

NnaToreHeTMYHOI KOpPEKLii Npu eKcnepuMeHTaAbHIN HeUPOAECTPYKLii

M. B. AaHykano®*AP 10, M. KoneCHUKDAEF

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Merta po6otu - cxapaktepuaysaTu nokasHukm exkcripecii INOS y 6asanbHOMy MarHoLentonspHoMy SApi LLypIB NPY paHHil natore-
HETWYHI KOpeKLii HepoaereHepaLlii, Lo CNpUYMHEHA IHTpaLEepPeBPOBEHTPUKYNSPHM BBEAEHHSIM KOMXILWHY.

Marepiaau i meToau. JocnimkeHHs 3airicHunm Ha 50 wypax-camugsx niHii Wistar sikom 10-11 micauis. TBapuH noginunu Ha m'stb
ekcnepumeHTansHux rpyn (n = 10). KoHTponbHUM TBapuHam (rpyna 1) iHTpauepebpoeHTpukynsapHo BBoaunu 0,9 % posuunt NaCl;
LLlypaM iHLLUMX eKCTIepUMEHTarbHIX rpyn (2—-5) y TOW camuii cnoci BBOAWMM PO34MH KOMXiLWMHY. Ha HacTynHwWiA 4eHb TBapuHam 3—-5
TPyN NOYMHANM PaHHIO NaTOreHETNYHY KOpEKLito LUTVKOMHOM (rpyna 3), TioueTamom (rpyna 4) i HSF-1 (rpyna 5), wo Tpusana 14
[HiB. Hapani BCix ekcnepumeHTanbHux TBapuH (rpynu 1-5) eBTaHadyBanu TioneHTanoM HaTpito i BUnyyanu ronoBHUI MO30K Ans
riCTOXIMIYHMX, IMyHOTYOPECLEHTHMX i GiOXIMIYHUX JOCRimKEHb.

Pe3yabratu. BctaHoBunm, LU0 iHTpaLepeOpoBEHTPUKYSIPHE BBEAEHHS KOMXILWMHY B LLLPIB CyNPOBOAKYBaNocs MOpchonoriYH1mMm 03-
Hakamu HeiipogereHepallii B 6asanbHOMY MarHOLENInsapHOMY siapi Ta xapakTepuaysanocs Ha 39 % A0CTOBIPHO MEHLLOH MIOLLE0
XpomadhiHHOI cybcTaHLii B HEMpOHaX Liiei CTPYKTYpU NOPIBHSIHO 3 KOHTPOMbHUMM TBApUHAMU. 3aX0AM 3 PaHHbOI MaTOreHETUYHOT
Kopekuji HelipoaereHepaLii, Lo iHAyKkoBaHa KOMXiLMHOM, acoLlitoBanmcs 3 4OCTOBIPHO GinbLUMMM NOKa3H1KaMu NoLLi cybcTaHuii
Hiccns B HelpoHax 6asanbHOro MarHoLENionNspHOro sapa MopiBHSHO 3 BiAMOBIAHAM NMOKA3HUKOM TBapWH, WO He OTpUMyBamnu
kopexuii. PiBeHb HITPUTIB y romoreHaTax ronoBHOrO MO3KY LLpIB i3 BBEIEHHSIM KONXIiLWMHY Be3 kopekuii (rpyna 2) nepeBaxan KOH-
TpOrnbHi NokasHukK (rpyna 1) maiibxe BcemMepo, a napameTpy ekcnepumeHTansHux rpyn 3,4 15-8 3,5, 2,9 i 3,8 pasa BignosigHo.
BTim, CTaTUCTNYHO 3HAYYLLOI Pi3HNL}i 32 BMICTOM HITPUTIB MiX rpynor0 KOHTPOMHO Ta rpynamu 3 KopekLieto He BrsiBneHo. OUiHvBLLIN
nokasHukm ekcnipecii INOS (nnoLua iMyHOMo3UTUBHWX KMITWH i CKOpUroBaHa 3aranbHa KniTnHHa dnyopecuieHuisi (corrected total
cell fluorescence, CTCF)) y 6a3anbHOMy MarHOLENonsapHOMY Sipi ekcnepyuMeHTanbHUX LLypiB, BCTAHOBWW: NMOKA3HMK MIOLL
MakcyManbHo 3MiHMBCS y TBapWH 5 rpynu (kopekuis HSF-1), nepeBuLLmMBLIM BiANOBIAHWA NapaMeTp KoHTponto Ha 18,9 %, y rpyni
3 (kopekuis LuuTVKoniHoM) — Ha 14,7 %, rpyni 4 (kopekuis Tiouetamom) —Ha 17,1 %, CTaTUCTUYHO He BifPI3HAOUMCh NPU LIbOMY Bif
napameTpa rpynu 2 (BBeieHHs konxiumHy 6e3 kopekuii). Pasom i3 Tm, nokasHuk CTCF iINOS*-kniTuH y 6asanbHoMy MarHouentonsp-
HOMY SiApi eKCNEepPUMEHTarbHIX TBAPWUH HaNGINbLUMIA Y rpyni 2, AOCTOBIPHO NEPEBULLYYBAB BiANOBIAHWA NapaMeTP rpyn KOHTPOSO
Ta KopexLji. TopiBHSBLLM rpyni KOHTPOIKO Ta KOPEKLT 3 LM NOKa3HWKOM, BipOrigHUX BiMIHHOCTE HE BUSIBUMU. 3ayBaXmMMO, LLO
iHTpaLepebpPOBEHTPHKYNSIPHE BBEAEHHS KONMXILIMHY LLypaM acoLloBanocs 3 JOCTOBIPHO BABiYi GinbLuoto KinbkicTio INOS* kniTH
y 6a3anbHOMy MarHoLEntonspHOMY SApI NOPIBHSHO 3 KOHTPOIbHUMK TBapiHammn. OfHak paHHs NaToreHeTUYHO 06rpyHTOBaHa
KOpeKLUist Lwypam i3 rpyn 3-5 iCTOTHO He BNMHYNa Ha KinbkicTb iINOS* KNiTUH y [OCRIMKeEHi CTPYKTYPI, OCKIMbKW Yy LMX rpynax
MOKa3HWK CTaTUCTUYHO He BiApi3HSIBCA Bi NapameTpa rpynu 2, JOCTOBIPHO NEPEBWLLYIOYM NP LOMY KOHTPOMbHI AaHi (rpyna 1).

BucHoBKu. PaHHs natoreHeTn4Ho 06rpyHTOBaHa KOpEKList KONXiLH-IHAYKOBaHOI HelipoaereHepaLlii B 6asansHOMy MarHoLenonsp-
HOMY SiApi EKCEPUMEHTAsbHX LLYPIB LIMTUKOIiIHOM, TioueTamoM i HSF-1 cynpoBomkyBanacs 36inbLUeHHIM NoLL XpoMadiHHOI
cy6CTaHLii NOpIBHAHO 3 BiANOBIAHWMM NOKa3HWKaMW TBapWH 3 iHTpaLepeObpOBEHTPUKYNSPHUM BBEAEHHAM KONXiLmHy 6e3 kopekuii,
a TaKOX 3HVKEHHSIM PIBHS! HITPUTIB y rOMOreHaTax Mo3Ky 10 PiBHS KOHTPOIHO (NCEBA0ONEPOBaHUX TBApUH). Y 6asanbHoMy MarHo-
LientonsipHoMy siApi ekcrepyuMeHTarnbHUX LLpiB Mif BAIMBOM paHHBOI NaTOreHETUYHO 00r'PyHTOBAHOT KOPEKLT eKCepUMeHTanbHOI
HevipoaecTpykLii nokasHukm ekcnpecii INOS (nnowa imyHonoanTneHKX knituH i CTCF) amiHioBanucs 3anexHo Big HeponpoTek-
Topa, sikuii Beogunu. KinbkicTe INOS* KniTuH y 3pisi 6a3anbHOr0 MarHOLENKNSPHOTO sApa eKCnepuMEHTarbHMX LLYpPIB Y rpynax i3
KOpeKLjieto He 3MiHMnacs NOpIBHSHO 3 rPyMoto 3 iHTpaLepeOpPOBEHTPUKYISIPHAM BBEAEHHSAM KONXiLmHY 6e3 KOpeKLii, CTaTUCTUYHO
3HauyLLo GinbLua 3a BiANOBIAHMIA NOKA3HUK KOHTPOIbHWX LLYPIB.
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The specificity of iINOS expression indicators in the basal magnocellular nucleus of rats
under early pathogenetic correction in experimental neurodestruction

M. V. Danukalo, Yu. M. Kolesnyk

Aim. To characterize iINOS expression indicators in the basal magnocellular nucleus of rats during early pathogenetic correction
of neurodegeneration induced by intracerebroventricular colchicine administration.

Materials and methods. The study was conducted using 50 male Wistar rats aged 10-11 months, which were divided into 5 ex-
perimental groups (n = 10). The control animals (group 1) were administered a 0.9 % NaCl solution intracerebroventricularly, while
the other experimental group rats (groups 2-5) received a colchicine solution in the same manner. The following day, the animals
from groups 3-5 were initiated early pathogenetic correction with citicoline (group 3), thiocetam (group 4), and HSF-1 (group 5)
lasting 14 days. All the experimental animals (groups 1-5) were then euthanized with sodium thiopental, and their brains were
extracted for histochemical, immunofluorescent, and biochemical examinations.
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Results. The study has demonstrated that intracerebroventricular administration of colchicine to rats was accompanied by mor-
phological signs of neurodegeneration in the basal magnocellular nucleus and characterized by a significantly smaller area of
chromaffin substance in the neurons of this structure by 39 % as compared to the control animals. At the same time, early patho-
genetic correction of colchicine-induced neurodegeneration was associated with significantly larger values of Nissl substance area
of the basal magnocellular nucleus neurons compared to the corresponding values in animals that did not receive the correction.
Additionally, the nitrite level in the brain homogenates of rats administered colchicine without correction (group 2) exceeded the
control (group 1) by almost 7 times, while the indicators in experimental groups 3, 4, and 5 exceeded it by 3.5, 2.9, and 3.8 times,
respectively. However, no statistical differences were found between the control group and the correction groups in terms of nitrite
content. Evaluating the expression of INOS (the area of immunopositive cells and corrected total cell fluorescence, CTCF) in the
basal magnocellular nucleus of the experimental rats it has been shown that the area was most affected in group 5 (HSF-1 cor-
rection), exceeding the control parameter by 18.9 %, group 3 (citicoline correction) by 14.7 %, and group 4 (thiocetam correction)
by 17.1 %, with no statistical differences compared to group 2 (colchicine administration without correction). Meanwhile, the CTCF
of INOS+-cells in the basal magnocellular nucleus of the experimental animals was the highest in group 2 significantly exceeding
the corresponding parameters in the control and correction groups. No significant differences were found between the control
and correction groups in this parameter. Additionally, it is noteworthy that intracerebroventricular administration of colchicine to
rats, compared to control animals, was associated with a significant double the number of INOS+ cells in the basal magnocellular
nucleus. However, early pathogenetic correction in groups 3-5 did not significantly affect the number of INOS+ cells in the studied
structure, as this parameter did not statistically differ from group 2, although significantly exceeding the corresponding parameter
in the control group (group 1).

Conclusions. Early pathogenetically substantiated correction with citicoline, thiocetam, and HSF-1 in colchicine-induced neuro-
degeneration in the basal magnocellular nucleus of experimental rats is accompanied by an increase in the area of chromaffin
substance compared to rats that received intracerebroventricular colchicine without correction, as well as a reduction in nitrite
levels in brain homogenates to the control level (sham-operated animals). In the basal magnocellular nucleus of experimental
rats, under the influence of early pathogenetically substantiated correction of experimental neurodegeneration, iNOS expres-
sion indicators (area of immunopositive cells and CTCF) vary depending on the neuroprotectant used. The number of INOS+
cells in the basal magnocellular nucleus of experimental rats in the correction groups does not change compared to the group
that received intracerebroventricular colchicine without correction and is statistically higher than the corresponding indicator
in the control rats.
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basanbHe marHouentonsipHe sapo (BMA) — rpyna HeLwinbHO
PO3MILLEHMX HEMPOHIB BEHTPOMEZanbHOM nanigymy, Lo
€ OCHOBHUM [KEperom aLeTUnXoniHy B HeokopTekci [1].
BcTaHoBnEHo, WO xoniHepriyHa AMCYHKLIA B KOpi ro-
MOBHOTO MO3KY, ska 3yMOBMeHa 30Kkpema i 3arubennio
HerpoHiB BMSA, € BaxIIMBO NATOrEHETUYHO NaHKOK Npo-
IPECYBAHHS KOTHITMBHUX NOPYLUEHb NPY TaKUX CKMaZHMX,
acoLiNoBaHMX i3 BIKOM HEMpOAEreHepaTMBHUX po3nagax,
sk xBopoba AnbLreiimepa Ta lNapkiHcoHa [2]. 3ayBaxumo,
LLIO NMOYATOK YLLKOLKEHHS CTPYKTYpu BMA BU3HauatoTh yxe
Ha AOKMIHIYHMX CTagisax aeMeHLii [3].

Tomy Bkpaii akTyanbHUM € MUTaHHSA LOAO PaHHIX
naToxXiMiYHMX MexaHi3miB HerpogecTpykuii B BMSA, i oro
BUPILLEHHS CPUSTUME BUSIBMEHHIO MOXITMBMX dhapMako-
TOMYHMX MiLLeHe Ans HeliponpoTekuii. OnuH i3 HanbinbLL
BAANUX MOAENbHX MiAX0AiB ANS LbOro — KOMXIiLMH-iHAYKO-
BaHa (LLNSIXOM iHTpaLepeOpOBEHTPHKYNSIPHOTO BBEAEHHS,
ILIB) HeliponereHepauis. OcobnueocTi Uiei mogeni, sk-oT
YyTIMBICTb XOMHEPriYHUX HENPOHIB A0 TOKCUYHOI Aii kon-
XiLHY, 10303aNneXHICTb 110ro edpekTi i 3arnbenb 3nebinb-
LIOTO HEeWpOHIB TVX BiA4iniB MO3KY, LIO BignoBiganbHi 3a
KOTHITVBHI hyHKLi, Jat0Tb NiacTaey BBaxath ILIB konxiumHy
OOHUM 3i CNOCco6iB MOAENOBAHHSA CrOpPaANYHOI AeMeHLT
AnbLreiMepiBCbLKOro TUMy y TBapuH [4,5]. Kpim Toro, Taka
(hapmakonoriyHa Mofenb, Ha BiAMIHY Bif FreHETUYHNX, Jae
3MOry BiACTEXUTU NOYATOK HeMpoAereHepaLlii, e «TOUKO
BiAMNiKy» € Yac BBEAEHHS HeMpOoTOKCKHY. OCTaHHiIN acnekT
0co0nMBO BaXXNMBWIA N Yac BUBYEHHSI MOXIUBOCTEN
MaToreHeTUYHOI KOPEKLi LLie Ha JOKIIHIYHMX eTanax Hew-
ponereHepaLii B BM{A B ekcnepumeHTi.

3a3HauMMo, LU0 akCOHaNbHWUI TPAHCMOPT € KPUTUYHO
BaXIMBWUM N5 (PYHKLioHYBaHHA BMS yepes aHaTomivHO
3yYMOBMEHY AOBXWHY MIKCTPYKTYPHUX 3B’A3KIB i3 HEO-
kopTekcoM. [locnifXeHHs Ha TBapuHax nokasanu, Lo
ILIB konxiunHy Yepe3 He3BOPOTHE YLUKOMKEHHS LibOro

MEeXaHi3My MpU3BOAMTL O MOPYLIEHHS CUHANTWUYHOI ne-
penadi, MiIToXoHApianbHOI AMCGYHKLIT Ta HAKOMMYEHHS B
COMi HelpoHa naTonoriyHo 3MiHeHux 6GinkiB. BHacnigok
Lboro BigbyBaeTbCs 3arnbenb HEMPOHIB i3 PO3BUTKOM
Henpo3ananeHHs [6,7]. BTim, BiBoMo, LLO pisHi CyOKMiTUH-
Hi enemeHTu (CYHaNTUYHI BE3WKYNIW, MITOXOHZAPIT, 6inku)
TPaHCMOPTYHOTLCS MO aKCOHY 3 Pi3HOI0 LUBMAKICTIO [8]. Y
3B'AA3KY 3 LIMM BUHUKAIOTb NepeayMOBY 115 Pi3HOT eTanHOCTi
PO3BUTKY NOPYLUEHb CUHANTOrEHE3Y, EHEPTETUYHOMO OOMIHY
Ta npoTeocTasy sk NepLUONpuUYMH 3arnbeni HelpoHis BMAA.
Lle s3ymoBntoe pisHy AOLINBHICTL NAaTOrEHETUYHO 0B PYHTO-
BaHWIX MiZXO0AIB 40 paHHLOI KOPEKLii Ha3BaHMX NATOXIMIYHMX
MPOLECiB, @ TaKOX iHAYKOBAHOIO HUMU HeMpo3ananeHHs Ta
HenpoaereHepadlii.

BcTaHoBneHo, WO KIT4OBUMM BTOPUHHUMM MefiaTo-
pamu, WO peani3ylTb MPOLEeC 3ananeHHs B CTPYKTypax
TOMOBHOTO MO3KY, € aKTWBHI hopMM KuCHIO Ta a3oTy. [lo
iX reHepaLlii Npru3BOANTL NPOAYKLIS BENWKOI KiNbKOCTi (Mi-
kpomonis) okcuay as3oty (NO) i3 HacTynmHUM YTBOPEHHSM
nepkcuHitputy (ONOO-). Lie € MoxnmBiM Yepes akTvBaLito
0cobnmBoro hepMeHTy — iHayLMbensHOI i30chopMm CHTa3M
okemay a3oty (INOS, abo NOS2), Lo BUpobnseTses i B He-
poHax, i B rii [9]. OTxe, xo4a iINOS € BaXn1B1M y4acHUKOM
HeWpo3ananbHOro NpoLECy, NPoTe AO0Ci B HAYKOBIl NiTepa-
Typi HEQOCTaTHLO ONMCaHO 0COBNMBOCTI EKCMPecii Liboro
thepmenTy B BMA npm pisHMX natoreHeTMYHMX nigxogax 4o
paHHLOI KOPEKLIiT KONXiLMH-iHayKOBaHOI HerpoaereHepalyji.

Merta pobotu

CxapakTepuaysatu nokasHukm ekcnpecii iNOS y 6asanb-
HOMY MarHoLentonspHoMy sapi LLypiB NPy paHHin nato-
TEHETWUYHIN KOpeKLUii HerlpoaereHepaui, Wo CrpyyMHeHa
iHTpaLEepeBbPOBEHTPUKYNSAPHM BBEAEHHSIM KOMXILWHY.
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1

I'pyna 1 n=10 TBapuHu 3 ILUB 0,9 % NaCl (37 °C)

(KOHTPOAD)

Tpyna 2 n=10 wypv 3 ILB KoAxiumHy, 15 MKr/3 MKA B 0,9 % NaCl (37 °C)

MiaaocnipaHux
TBapUH NOAINMAU lpyna 3 =10 wwyp#u 3 ILIB KoxiuuHy + uMTHKOAIH (Ferrer Internacional, SA, Spain)
Ha 5 eKkcnepuMmeHTanbHUX B A03yBaHHi 500 mr/kr
rpyn

rpyna 4 =10 wwypw 3 ILIB KoaxiumHy + Tiouetam (kombiHauisa nipauetamy
Ta TioTpia3oniHy 1:4) («ApTepiym», YkpaiHa) B A03yBaHHi 250 mr/Kkr

lpyna 5 n=10 Lypu 3 |LlB.K0/\XIUMHy +HSF-1 («Sigma Aldrich», CLLA)
B A03yBaHHi 200 MKA/Kr

Puc. 1. EkcnepumeHTanbHi rpynut TBapuH, L0 3anyyeHi [0 AOCTimKEHHS.

Martepianu i meToAM AOCAIAKEHHA

JocnigxeHHs 3aincHunu Ha 50 wypax-camuax ninii
Wistar Bikom 10-11 Mmicsiuis. TeapuH yTpumyBanv y siBapii
HaBuanbHo-HaykoBOro Meaunko-nabopaTopHOro LiEHTpY 3
BiBapieM 3anopisbkoro AepkaBHOro MeanKo-hapMaLeBTy-
Horo yHiBepcuTeTy. LLlypu manu BinbHMIA JocTyn [0 ixi Ta
BOAW, @ TakoX iM 3ab6e3ne4eHO 0OHaKOBI yMOBY AOMALY.

EkcnepumeHTanbHa YacTuHa JOCRigKeHHs cxBaneHa
Kowmicieto 3 nuTaHb GioeTUKM 3anopis3bkoro AepXKaBHOrO
MeaumKo-hapMaLeBTUYHOMO yHiBepeuTeTy. [lochimKeHHs
3AiACHUNN, JOTPUMYKOYKCH HaLioHaNbHNX «3aranbHux
€TVYHVX MPUHLMMIB NPOBEAEHHS EKCNEPVMEHTIB Ha TBapH-
Hax» (YkpaiHa, 2001), wo yarogxeHi 3 Qupektusoto 2010/63
€C €Esponeiicbkoro napnameHTy Ta Pagm Big 22 BepecHs
2010 poky «[1po 3axucT npaB XxpebeTHNX TBApWH, LLO BUKO-
PUCTOBYIOTLCS ANS AOCTIAHNUX Ta iHLWUX HayKOBUX Liineny.

[n3anH gocnipxeHHst HaBeaeHo Ha puc. 1.

3acobm ans kopekLii, Lo BUKOPUCTaHi Mig Yac gochi-
[KeHHs1, 06paHi 3 Taknx MipKyBaHb:

1) LuTukonin (umtmamnnH-5-andoccoxonit) peaniaye
CBOI HEMPOMPOTEKTHBHI BNACTVUBOCTI, BNIIMBAKYM Ha PiBEHD
HeyipomeaiaTopiB y rofioBHOMY MO3KY. Tak, OfWH i3 meTa-
60niTiB LMTUKONIHY — XONiH — € CyGCTpaToM Ans CUHTE3y
auetunxoniny [10]. Kpim Toro, nokasaHo no3vTuBHiA edpekT
npenaparty Ha nepebir HeiiposananerHs [11];

2)TioueTam. Woro chapmakosoriyHa gis nos'sizaHa 3
KOHKYPEHLIIEto 32 aKTUBHI (hOPMU KUCHIO Ta NEPOKCUHITPUT
i3 BpasnvBMMY LinsHkamm Ginkis BHYTPILLHLOT MeMOpaHm
MITOXOHAPIN. Y Takuii cnoci6 cnonyka 3abeaneyye 3HKeH-
HS1 @KTUBHOCTI OKCUAATMBHOTO Ta HITPO3aTUBHOTO CTPECIB
i 3anobirae po3BMTKY MITOXOHApIanbHOI AncdyHKLii [12];

3) HSF-1 —kntoyoBuin chakTop TpaHckpunuii ans Ginkis
TEMMOBOIO LLOKY, LLO BiAirparTh porb LanepoHHUMX Binkis,
AKi 6epyTb yyacTb y NiATPUMLI BHYTPILUHBOKIITUHHOMO
npoteocTtaay [13].

Mpoueaypy ILIB konxiunHy 3gincHUNM nig Hapko3oM
(«Tenason», B 1 dnakoHi — TinetamiH rigpoxnopug, i 30-
nasenam rigpoxnopug no 250 mr, 0,1 mn/100 r macu Tina
TBaPWHW BHYTPILLIHLOOYEPEBUHHO). Y nateparibHi LLUMYHOUKM
mo3ky Lypam Beogunn 3 Mkn 0,9 % posuuny NaCl (37 °C)

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

Ta 15 mkr konxiumHy B 3 Mkn 0,9 % posumHy NaCl (37 °C),
npoueaypy 34iNCHANX 3a JOMOMOrO CTEPEeOTaKCUYHOro
umncposoro anapara World Precision Instruments (CLUA).

Kopekuito noynHanu Ha HacTynHui AeHb nicns ILIB
KonxiuwHy. TeapuHam wwogeHHo 1 pas Ha foby npotsrom 14
[HIB BHYTPILLIHEO004EPEBVHHO BBOAMNM BiAMNOBIAHWI Npena-
part. Ha 15 feHb LypiB BUBOAWIM 3 EKCNIEPUMEHTY LUMSXOM
OAHOMOMEHTHOI AekaniTaLlii nig TioneHTanoB1M HapKO30M
(TioneHTan Hatpito y 8o3i 120 Mr/Kr BHYTPILLHBOYEPEBWH-
HO). [ONOBHUI MO30K HEramHO BUMnyYanu, 3giicHoBanm
rictonoriyHy 06pobky, Lo nepeabdavana gikcallito opraHa
B po3uuHi ByeHa, gerigpatauiio (B etaHoni, noyYnHaoum 3
50 % posumHy i 3akiHuytoun 100 %), nepemilLeHHs B cy-
miww etaHony 100 % 3 XnopodopMOM Y CiBBIAHOLIEHHSX
2:1, 1:1, 1:2, yuctnid Xxnopodopm i cymit xnopogopmy 3
napannactoMm. [lani opraH 3anveanu B YACTWIA napannact
(MkCormick, CLLA). Nicns Luporo 3a 4ONOMOroro Mikpotoma
Microm-325 (MicromCorp., HimeyunHa) 3 napannacTtosoro
6roky pobunu 3piav MoKy 3aBTOBLLKM 7 MKM. [linsiHky 3piay,
wo signosiganu BMA, TonorpacivHo ineHTudikyBanm 3a
CTepeoTaKCNYHIM aTriacom Mo3ky Lypa [14].

Mnowy xpomadiHHoi cybcTaHLii B HeripoHax BMA
BM3HAYanM 3a AOMNOMOrOK riCTOXiMIYHOMO 3abapBMneHHs
3pi3iB MO3Ky Ha peyoBuHy Hiccns [15]. FicTonorivni 3pasku,
O ofepxanu, aHaniaysanu Ha CBITIIOBOMY MiKPOCKOMi
PrimoStar (Carl Zeiss, HimewunHa) 3 kamepoto AxioCam
105color (Carl Zeiss, HimewunHa). Hapani 306paxeHHs on-
pautoBanm y nporpami ImagedJ (National Institutes of Health,
CLUA), e B HaniBaBTOMATU4HOMY peXUMI y HeripoHax BMA
BW3Ha4Yanu Len napamerp.

Excnpecito iNOS y HenpoHax BMA Busyanu imy-
HObNyopecLeHTHUM MeToA0M. 1151 LIbOro Ha riCTONOriYHi
3pi3n, WO nonepegHbo iHKyGoBaHi B uuTpaTtHomy By-
thepHomy posunni (ThermoScientific, CLUA) B PT-mogyni
(ThermoScientific, CLUA), HaHocunu FITC-koH'toroBaHi
MOHOKIOHanbHi Muwavi aHtutina go iNOS (SantaCruz
Biotechnology, CLLIA) 3a pekomeHaaLisimm BupobHwka [16].
Mikpockonito 3giicHunu B ynbTpacdioneToBOMy CReKTpi
3a gornomoroto ceitnodinstpa 38HE 3 BucoKolo emicieto
Ha Mikpockoni Axiolmager-M2(Carl Zeiss, HimeuunHa)
3 kamepoto AxioCam-ERc 5s (Carl Zeiss, HimeuunHa).
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Tabauus 1. MokasHuku ekcripecii INOS y HelpoHax BMSA wypis 3 ekcnepumenTanbHux rpyn, Me [Q1; Q4]

Mapametp, MNcesaoonepoBaHi wypyu | ILB konxiuuHy LB konxiunHy ILB konxiunHy ILIB konxiumHy
OAMHULI BUMiPIOBaHHSA (rpyna 1) (rpyna 2) + UMTUKONIiH (rpyna 3) + Tioueram (rpyna 4) + HSF-1 (rpyna 5)

lnowua iMyHOMNo3UTUBHIX
KNiTUH, MKM?

CTCF, 0g,

105,59 11,3 109,32
(86,81; 131,16] [84,58; 144,64]
423414 6150,72 4372,81

[3098,01; 6068,97] [4213,97; 9552,74]'

[86,76; 138,54]

[3621,37; 6211,697

107,14 125,42
87,21; 135,77] [98,25; 155,32]134
400949 4161,62

[3254,88; 5290,27 [3361,63; 5192,64]

1: BiporigHa pisHnus nokasnmkis (p, < 0,05) wopo rpynu 1; 2: BiporigHa pisHnLs nokasHmkis (p,, < 0,05) wopo rpynu 2; 3: BiporigHa pisHuUs nokasHukis (p,, < 0,05) wopo rpynu 3;
4: BiporigHa pi3H1LS NOKa3HWKIB (pU <0,05) wopo rpynu 4.

382 ISSN 2306-4145 http://zmj.zsmu.edu.ua

MikpochoTorpadii Takox aHanisysanu B ImagedJ, pospaxo-
BYBan/ CKOPUroBaHy 3aranbHy KNiTMHHY dhyopecLeHL;o
(corrected total cell fluorescence, CTCF). Moka3sHuk HaBe-
AEHO B YMOBHUX OAUHMLSX iMyHOGyopecueHuii (Og, m),
obpaxosaHo 3a chopmyrioto: CTCF = 1D, - (S x ID,), ae
ID, — NoKa3HMK iHTerpOBaHOI LLiNbHOCTI iMYHOMO3UTUBHOI
KNiTVHY, WO 0b6paxoBaHWi NPOrpaMol0 aBTOMAaTUYHO;
S — nnowa iMyHONO3UTUBHOT KNiTUHK; ID; — nokasHuK
iHTEerpoBaHoi LWiNbHOCTI hoHY (KNiTUHK, WO He Mana
Buammoi driyopecuenuii). CTCF xapakTepuayBana BMIiCT
iMyHOpeaKTMBHOTO Matepiany B KniTuhi. Kpim Toro, oui-
HIOBaNN KirnbKiCTb iMyHOMO3WUTUBHUX KNITUH Yy 3pi3i MO3KY
B AiNSHLI, Ky BUBYANW.

Okpemo B romoreHaTax rofioBHOr0O MO3Ky eKcre-
PUMEHTanNbHNX LWYPiB BU3HAYanM piBeHb HITPUTIB i3
peaktuBom [pica cnekTpodoToMeTpuyHNM crnocobom
Ha cnektpodotomeTpi Libra S32 (Biochrom Ltd, USA)
npu 540 Hm [17].

CTaTMCTUYHO pesynbTaTit OnpaLioBany B nporpamax
Statistica (niuensis Ne JPZ8041382130ARCN10-J) i Excel
7.0 (Microsoft Corp., CLUA). MepeBipky HOpMarnbHOCTi
posnoginy faHux y Bubipui 3gificHunm 3a kputepiem LLani-
po-Binka. [ins ouiHOBaHHS 4OCTOBIPHOCTI BigMIHHOCTEN
pesynbTaTiB AOCNIAXKEHb MiX eKCrepyMeHTanbHUMK
rpynamu LLypiB BusHadanm koediuieHt CbtoaeHTa (t) ans
BMGIpKK, LLIO BIANOBIgana HopManbHOMY 3aKOHY po3roginy
[JaHux; kputepit ManHa-BiTHi (U) BukopucTanu, sKLo AaHi
y BuOipLii HE BiANOBIZanM 3aKoHy HOPMarbHOrO PO3NOAiny
[18].

Pe3yabtati

Y pesynbrarti AoCHiMKEHHS BCTAHOBWMM 0COBNMBOCTI Nokas-
HukiB ekcripecii INOS y HelipoHax BMA wypis i3 pisHuMm
MaToreHeTMYHO OBrpYHTOBAHWMMM MigXo4aMn [0 KOpEeKLi
npy KONXILMH-iHOYKOBaHI HerpopereHepauii. 3asHauu-
MO, LLO 3MiHW MOKa3HWKIB NNOLLi XpoMadiHHOT CybeTaHLii
B HelpoHax BMSA i piBHA HITPUTIB y roMoreHaTax MO3Ky
eKCrepuMeHTanbHIX LLYpIB He 3anexanu Big npenapary,
LLO 3aCTOCOBYBarM.

Tak, y cepiiiHnX 3pizax MO3Ky, Lo 3abapBreHi Ha
pevoBuHy Hiccns, y rpyni wypis 3 ILB konxiuuHy (rpyna
2) BMSIBUNW O3HAKM HeipoaereHepaLii MopiBHAHO 3 KOH-
TponbHUMK TBapuHamm (rpyna 1). 3okpema, BU3HAYMNW
6araTo Manux LinbHo 3abapBneHyx TineLyb i3 NopoXHUHO
HaBKOI1O HUX. Y rpynax i3 kopekLieto (rpynu 3-5) s o3Haka
TaKOX BUSIBIEHA, ane BOHA MEHLL BUPaXeHa, Hix Y LLypiB 2
rpynu, — 3ad)ikCoBaHO BidyarbHO MEHLLY KirbKiCTb LLiNbHO
3abapBneHyx TineLb, a OTe N MEeHLLE MOPOXHUH HAaBKOMO
HUX (puc. 2).

Pasom i3 Tm nnowa xpomadiHHoi cybcTaHuii (sK
6inbll 06’'€KTUBHWIA NOKA3HWK ANS OLHIOBAHHS CTYNEHs

HelipogereHepalii) y Wwypis 3 ILIB konxiunHy (rpyna 2) Han-
HVbKYa MOPIBHSHO 3 NOKA3HUKOM Y BCiX EKCTIEPUMEHTAbHIX
rpynax. 34iCHUNM MiKIpynoBuiA aHanis 3a NokasHUKOM
nroLi pe4oBuHK Hiccnsi; BCTaHOBUNK, LLO Y rpyni 2 BiH Ha
35,9 % BigpisHsBCA Bia BiNOBIAHOMO NapameTpa rpynu 1, Ha
24,8 % —rpynu 3, Ha 24,6 % — rpynu 4, Ha 23,6 % — rpynu
5. BTim, He BUsIBUAM BIPOrigHOT Pi3HUL 32 LM NOKA3HWUKOM
KOHTPOMbHUX TBAPWH i LLYPIB i3 Fpyn KOpeKLii, Xxo4a B OCTaH-
HiX CriocTepirany TEHAEHLH0 [0 3HKEHHS!. 3a3HaunMo, Lo
CTaTUCTUYHO JOCTOBIPHA PI3HNLIA 38 LM MOKA3HUKOM He
3achikcoBaHa TakoX Mix rpyrnamm KopekLii (puc. 3).

Y pesyneTati aHanidy BMICTY HITPWTIB y roMoreHari
TONMOBHOTO MO3KY LLYPIB eKCriepUMEHTanbHUX rpyn BCTa-
HOBWUMNK: e NOKa3HWK Yy TBapWH rpynu 2 LOCTOBIPHO
nepeByLLYBaB NOKa3HUKM KOHTporio (rpyna 1) maiixe B 7
pasiB, a NOKa3HUKM eKCrepuMeHTanbHux rpyn 3, 4, 5 — B
3,5, 2,9 Ta 3,8 pasa Bigno.igHo. 3ayBaxumo, Lo, AK i nig
yac aHanidy nonepeaHLoro nokasHuka, He BUSBUMM CTa-
TUCTUYHO 3HAYYLLOI Pi3HUML 32 BMICTOM HITPUTIB aHi Mix
TPynot KOHTPOMKO Ta rpynamm 3 KOpekLUieto, Hi BcepeauHi
rpyn i3 KopekLieto (puc. 4).

OocnipxeHHs ocobnueocTen ekcnpecii iNOS y
HenpoHax BMA ekcnepumeHTanbHWX rpyn Jano 3mory
BCTAHOBWTY: MOPIBHSHO 3 rPymnoto KOHTporio (rpyna 1) Ta
rpynoto 3 ILB konxiuuHy (rpyna 2) paHHs natoreHeTnyHa
KOpeKLisi Npu3BoANTb 40 CNeundiYHMX 3MiH MOKa3HWKIB
nnowi iNOS* knitH | CTCF BignosigHo. Y pesynsrarti Mix-
TPYNOBOrO MOPIBHSIHHS LIMX NOKA3HWKIB y TBApWH i3 rpyn 3, 4,
5 BUABMNM BIZMIHHOCTI, L0 3anexany Big npenapary, Skvn
3aCcTOCOBYBaNM Ans Kopekwii (mabn. 1, puc. 5).

BcraHosunu, wo ILIB konxiuvHy niggocniaHum Teapu-
HaM (rpyna 2) NopiBHSHO 3 KOHTPOMbHMM Liypamm (rpyna 1)
He NPM3BENO [0 AOCTOBIPHMX 3MiH NokasHuka nnoLwi INOS*
KnituHy BM#A. Y rpynax TBapuH i3 paHHbOK NaTOreHETUYHO
06rpyHTOBAHOI KOPEKLIEHD Lieit napameTp HanbinbLumi y
rpyni 5 (kopexkuis HSF-1), gocToBipHO nepeswLLyBaB i no-
Ka3HuK KoHTponto (Ha 18,9 %), i peayneratit, BCTAHOBMEHI
y rpynax 3 (Kopekuisi LMTUKOMIHOM) i 4 (kopekuist TioueTa-
moMm) —Ha 14,7 % T1a 17,1 % BignoB.igHo, ane cTaTncTUYHoO
He BigpisHsaBca Big rpynu 2 (ILB konxiumHy 6e3 kopekuii).
3ayBaxumo, Wwo rpynu 3 i 4 BiporigHO He Bigpi3HANMCS
3a nnowero imyHonoautueHux Ao iINOS knituH BMA, He
3a(hiKCOBAHO CTATUCTUYHO 3HAYYLLOI Pi3HMUI i Big rpyn
nopiBHAHHS (rpynu 1§ 2) (mabr. 1).

MokasHuk CTCF iINOS-nosuTtusHux knitudh bBMA
HanbinbwwiA y rpyni TBapuH i3 ILIB konxiunHy 6e3 kopekuii
(rpyna 2) Ta [OCTOBIPHO NEPEBWLLYBAB BiAMNOBIAHWIA napa-
METP i NceB[oonepoBaHuX LLYpiB (Ha 45,3 %), i LLypis, Skum
3AiMCHIOBANM paHHio KopekLito LuTtukoniHom (Ha 40,7 %),
TiouetamomM (Ha 53,4 %) Ta HSF-1 (Ha 47,8 %). lNopiBHsBLUK
Lie NOKa3HUK  LLYPIB i3 rpyn KOPeKL|ii Ta KOHTPOIbHWX TBa-
PVH, JOCTOBIPHKX BiAMIHHOCTE He BUSBUAW. BHYTpILLHBO-
rpynoee nopiBHsHHS CTCF iINOS-nosutneHux knitvd BMA
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Puc. 2. HellpoHn 6a3anbHOr0 MarHOLENoNsipHOTo siapa Y LypiB ekcriepUMeHTanbHUX rpyn (3abapBreHHs Ha pevoBuHy Hicers). A:y wypis rpynu 1; B: y TBapuH rpynn 2; C: y
wwypis rpynu 3; D: y TBapuH rpynun 4; E: y wiypi rpynu 5; 6ina cTpinka: pevouHa Hiccnsi; )oBTa cTpiaka: LinbHO 3a6apBneHe TinbLie; YepBOHA CTPIAKA: NOPOXHUHA HABKOIO LLiNbHO
3abapBreHunx Tinewp.

Puc. 3. Mnoua peyosnHm Hicena (um?) y HeitpoHax BMSA Wypis excnepumeHTanbHIX rpyn. *: 4OCTOBIPHi BIAMIHHOCTI €KkcriepyMeHTamnbHIX rpyn 3a LM nokasHukoM (p, < 0,05).

LLypiB BCEPEAMHI rpyn i3 NaToreHeTYHO 06r'pyHTOBAHOK
KOpeKLi€eto nokasasno: Len MoKasHWK Yy LWypiB i3 rpynu 4
(kopekuis TioLeTaMoM) BipOTiAHO HWDKYWIA 3a BigMOBIAHMIA
napameTp TBapyH i3 rpynu 3 (KOpeKLis LUTUKOMIHOM) — Ha

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

8,3 %, CTaTUCTUYHO He Biapi3HsuMCh Big 3Ha4eHb CTCF
TBapWH i3 rpynu 5 (kopekuis HSF-1). Y pesynbrari nopis-
HSHHS 38 LM MOKa3HWKOM rpyn 3 i 5 CTaTnCTUYHO 3HavyLLa
Pi3HWLS He BCTaHOBMNeHa (mabrn. 1).
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Puc. 4. BMICT HITpUTIB y roMoreHaTax rofloBHOrO MO3KY LUYPIB €KCTIEPUMEHTAIbHUX rPyr. *: AOCTOBIPHI BIMIHHOCTI eKCnepuMEeHTarbHIX TPy 3a LM nokasHukoM (p, < 0,05).

Puc. 5. Excnpecis iNOS y HelipoHax BM#A wwypie ekcnepumerTanbHux rpyn. A: y wwypis rpynu 1; B: y TBapuH rpynu 2; C: 'y wypis rpynu 3; D: y TBapuH rpynu 4; E: y wypis rpynn 5;

CTpinKa BKA3Ye Ha iMyHOMO3NTUBHY KITITUHY.

HactynHa xapaktepucTuka ekcnpecii iINOS, siky oui-
HioBanu B BMA ekcnepumeHTanbHUX LLypiB, — KinbKiCTb
iIMYHOMO3UTUBHUX KMITUH Yy 3pi3i Ha PiBHI L€l CTPYKTYpK
Mo3Ky. Y LypiB Ha Tni ILIB konxiumHy BU3Ha4eHo JOCTOBIPHO

BABii GinbLuy kinbkictb INOS* kniTuH y BMA nopisHsHO 3
KOHTPOMbHUMM TBApUHAMM. PaHHs naToreHeTUYHO 0brpyH-
TOBaHa KopeKLis y LypiB i3 rpyn 3—5 iCTOTHO He BMUHyNa
Ha KinbkicTb INOS* kniTuH y BMA: ueit nokasHuk y rpynax
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Tabauusa 2. MexaHiamu npoTM3anansHoOro i HEMPONPOTEKTUBHOTO ehekTiB (hapMaKororiYHMX areHTiB, siki focniannu

Hoiponparacrop Onocepentosava in

Liutukonin Woro meTaBoniTv — iuTuauH i xoniH — € cybetpatamu ans cuktesy 1. AkTueauis wnsaxy SIRT-1[21];
KOMMOHeHTIB MemBpaH HelipoHis [10]. 2. Hopmanisauis piBHs HeiipomeziaTopiB (HopagpeHani, JonamiH, aueTtunxoni) [10,22];
3. BHIKEHHS! piBHS ryTamaTy Ta NposBiB BiANOBIAHOI €KCANTOTOKCUYHOCTI [23];
4. IHribyBaHHs docchoninasu A2 [11].
Tiouetam AHTUOKCUAGHTHA (BNMAMB HA aKTUBHICTb BiANOBIAHNX hepMeHTIB) 1. Hopmanisauisi HelipomesiaTopHoro ckragy (HopazpeHaniH, fonamit) [25].
[24] Ta eHeproTponHa Aist (BNNMB Ha ManaT-acnapTaTHUiA YOBHUK
MITOXOHAPIN, OKUCHeHHs B Lmkni Kpebea, rmikonia) [25].
HSF-1 Hopmanisauis nporeoctasy Yepes akT1BaLito CUHTe3y LwanepoHHnX 1. SHIKeHHs okucHoro cTpecy vepes HSP-70/HIF-1-3anexHi mexaHiamu [25];

6inkis, 3okpema HSF-70 [13]. 2. AKTvIBaLis rMyTaTiOHOBOT NaHKM aHTUOKCUAAHTHOT cucTemm [26];

3. Bnnms Ha cuHTe3 NF-kB Ta nposananbHux LMTOKIHIB [25].

3-5 cTaTuCcTMUHO nepeBwLLyBaB BignOBIAHWIA NapaMeTp

KOHTPOSbHVX TBApWH (rpyna 1) Ta He BiApi3HABCS Bif Takoro 6 18

B LypiB 3 ILB konxiunHy 6e3 kopekuii (rpyna 2) (puc. 6). T
16 —|—
14 *

06roBopeHHsA

Y pesynbtati gocnigpkeHHs BctaHoBunu: LB konxiumHy
MpM3BOANTB 10 PO3BUTKY HITPO3ATVUBHOIO CTPECY | Henpoge-
cTpykuii B BM# ekcnepumMeHTanbHUX LWypis. Lie Busisunu i
iHWi BYeHi [19,20]. OauH i3 MexaHiamiB LibOro naTosoriYHoro
npouecy B BMA nig BNAvBOM HEMPOTOKCWHY, WO BUBYa-
11, — 36inbleHHs KinbkocTi INOS* KniTUH Ha TNi BUCOKOMO
PiBHS eKCrpecii Ha3BaHoI i30pOPMM CUHTa3M OKCUAy a3oTy
KOXHUM OKPEMUM KIITUHHUM €neMeHTOM (i HerpoHamu, i
rrianbHUM KOMMOHEHTOM). PO Lie CBIAUNTb HEOAHOPIAHICTL
nonynsLjii iIMyHONO3WUTUBHWX HEMPOHIB 32 NOKA3HWKOM Nio-
LLi B yCiX eKCnepuMeHTanbHuX rpynax (mabn. 1).

PaHHii BNnvB npenaparis i3 pi3HAMM NaTOreHETNYHO
06rpyHTOBaHVMM HENPONPOTEKTUBHUMU edhekTamMm (He3a-
MEXHO Bif MeXaHi3MiB iXHbOi Aii) B eKcrepyMeHTanbHNX
LypiB XapakTepun3yBaBCcs MEHLUMM BMICTOM HITPUTIB Y
roMoreHaTax rorioBHOrO MO3Ky Ta GinbLLOH NroLLEt XpoMa-
iHHOI cyGeTaHuii B HeiipoHax BMSA nopieHSHO 3i Lypamm
3 LB konxiumHy 6e3 kopekuii. Taky HecneuudiuHicTb Aii
npenaparis, L0 AOCAIANN, MOXHA NOSICHUTM iXHIM MyTb-
TUAKTOPHUM ePEKTOM Ha PO3BUTOK HEMpO3anasieHHs i
HelipogereHepadito (mabn. 2).

HaykoBuin iHTepec BUKNWKae BCTaHOBMEHa Mif Yac
[OCTIIXXEeHHS NeBHa CrneumndiYHICTb BMIMBY HEMpONpo-
TEKTOPHMX areHTiB, L0 BUBYAIN, Ha MOKa3HWKW ekcrpecii
iNOS. Tak, 3rigHo 3 JaHuMu, WO HaBedeHi B mabnuyi 1,
Tinbkn y rpyni 3 kopekuieto HSF-1 nnowa iNOS* knituH
[0CTOBipHO GinbLua i LWoA0 NCeBAOONEPOBaHMX TBAPUH,
i oMo LUypiB, SKi OTPUMYBANM KOPEKL|ito LIMTUKONIHOM Ta
TioLLeTamMoM, He BifPI3HAOUNC NPU LIbOMY Bif MOKa3HWka
rpynu 3 ILIB konxiumHy 6e3 kopekuii. Lle, a Takox nokasHuku
HWKHBOTO Ta BEPXHLOTO KBAPTWUIIB NNoLWi (mabn. 1) nae
nifcTaBy CTBEpMAXKYBaTH, LLO B LibOMY BUMAZKY [0 eKcrpecii
iINOS 3anyyanack NepeBaHO HEMPOHarbHa, a He riarnbHa
nonynsuis knitni BMA, ockinbku 0CTaHHi MaroTb MEHLLMI
po3mip [27,28].

HatomicTb piBeHb excnpecii iINOS, o ouiHoBanu 3a
CTCF, y LypiB i3 KOpeKLjeto 4OCTOBIPHO MEHLUMIA Y BCIX
rpynax nopiBHAHO 3 NOKa3HWKOM TBapWH i3 rpynu ILIB konxi-
LMHY 6e3 KopeKLii, csiras piBHs KOHTpOrbHOT rpynn. OTxe, BCi
HeNpOnpPOTEKTOPK, SIki 3aCTOCYBaru, BNMMBanM Ha cUCTEMY
MOHOOKCKIY a3oTy. Tak, BiGOMO, LLO TiOLETaM i LTUKONMIH,
aKTUBYKOYM aHTUOKCUAAHTHI CUCTEMW HEWPOHa, 30Kpema
Tion-aucynbiaHy, 36inbLuytoTh BiogocTtynHicte NO, a omke
06MeXyHTb 0ro TOKCUYHUIA edpekT [24,26]. Y pesynbrari

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

KinbKicTb KniTuH

Mpyna 1 pyna 2 Mpyna 3 lpyna 4

Puc. 6. Kinbkictb iINOS* knitH y BMA LypiB ekcriepuMeHTanbHuX rpyn y 3piai rofoBHOrO MO3KY.

Mpyna 5

*! AOCTOBIPHI BIAMIHHOCTI eKCriepUMEHTasbHINX TPy 3a LM nokasHukoM (p, < 0,05).

HaLOro AOCTIMKEHHS BCTAHOBWMM, WO NpsSIMa aHTUMOKCH-
[aHTHa Jisi TioLeTamy edheKTUBHILLE 3HIKYE excripecito INOS
MOPIBHSHO 3 LMTUKOMIHOM (mabs. 1). Mogynstopu HSP-70
(HSF-1) B excnepvmeHTi nokasanu iHLwuiA MexaHiam Bnnvey
Ha INOS — 3HWKyBany eKCrpecito OCHOBHOTO TPaHCKPUNLi-
Horo dpakTopa Loro eHauMy — NF-kB [25].

3ayBaxvMo, LU, 3riHO 3 pe3yrnbTatamu LOCTIMKEHHS,
paHHs NaTOreHEeTNYHA KOPEKLS LIUTUKOIIHOM, TioLeTamMoM
Ta HSF-1 He BnnuBana Ha kinbkictb iINOS* kniTuH y 3piai
BMSA ronoBHOrO MO3Ky MOPIBHAHO 3 MOKA3HUKOM LLYPIB 3
ILB konxiunHy 6e3 kopekuii. Lie MoxHa nosicHUTH Tum,
LU0 iX Movanu 3acTOCOBYBaTW A5 KOPEKLIT yke micns aii
TOKCWMYHOTO (haKTOpa, @ OTXKE Ha Yac MOLLKOMKEHHS HEl-
POHIB y FOMOBHOMY MO3KY €KCMEPYMEHTaNbHIX LLyPIB LU
He AOCATHYTO TepaneBTUYHOI 03K Npenaparis.

BucHoBKM

1. PaHHa naToreHeTU4YHO OOIpyHTOBaHa KOpeKLis
KONMXiLMH-iHAYKOBaHOI HelipofereHepalii B 6azansHomy
MarHoLenonsapHoMy aapi eKCnepUMeHTanbHUX LLypiB
umTUKoniHom, Tiouetamom i HSF-1 cynpoBogxyeTtbes
30inbLUEeHHAM oL xpomadiHHOI Cy6CTaHLi NOpIBHSAHO 3
TBapMHaMK 3 iHTpaLepebPOBEHTPUKYNSAPHUM BBELEHHSAM
KONXiLyHy 6€3 KopeKLii, @ TaKOX 3HUKEHHSIM PIBHSI HITPUTIB
y romMoreHaTax Mo3Ky [0 PiBHsI KOHTPOSTIO (MCeBLOONEpo-
BaHWX TBApUH).

2.Y 6as3anbHOMY MarHoUEennsapHOMY sapi ekc-
nepuMeHTanbHUX LLypiB Nif BNAUBOM PaHHLOI naTore-
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HETWYHO OBrpyHTOBAHOI KOpPeKLii ekcnepumeHTanbHoi
HempogecTpykuii nokasHuku ekcnpecii iNOS (nnowa
iMyHONo3uTVBHUX KNiTUH i CTCF) 3MiHIO0TLCS 3anexHo
BiZl HEMPONPOTEKTOPA, SIKUIA 3aCTOCOBYBarM.

3. KinbkicTb iINOS* kniTvH y 3pisi 6azanbHoro marHoLe-
MIONAPHOTO AApa eKCnepUMEHTanbHNX LLYPIB y rpynax i3
KOpEKLIelo He 3MIHMBCS MOPIBHSHO 3 NapamMeTPOM TBapyH 3
iHTpaLiepebpOBEHTPUKYNSPHM BBEAEHHSM KOnXiLmHy 6e3
KopeKLjii, 3anLLMBCS CTAaTUCTUYHO BiNbLLIMM 3@ KOHTPOIbHWIA.
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OpwuriHaAbHI AOCAIAXKEHHS

Miaxoaun A0 OuLiHIOBAHHA HEMPOKOTHITUBHOIO NPodiAto
XBOPUX Ha pe3uAyanbHY LWU30(DPEHito
3aAeXHO BiA HaABHOCTI B aHaMHe3i MO3KOBOro iHCYAbTY

A. M. CadoHoB®A-F B, I. Aapin®LACPF O, M. CtoaHoBD2PEF A, A. TopopOKiHE *LACDE K B, FanoH®3PE

3anopisbkuit AepXaBHUI MEAUKO-GapMaLEBTUUHUIA YHIBEPCHTET, YKpaiHa, 20AeCbKUi HaLioHaAbHUI MEAUYHUIA YHIBEpCHTET, YKpaiHa,

3MpuBaTHa MeAUYHa KhiHika «Philosophy of beauty», HopT—VIopK, OHTapio, KaHapa

A - KOHLIENLLst Ta AM3alH AOCAIAXEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

OuiHIoBaHHs HacnigkiB LepebpanbHOro iHCYNbTY Y XBOPUX Ha peaunayanbHy LWM30gPeHito — CKNagHWA KNiHIYHWA cLeHapin, Wo
CTaBMTb Mif CYMHIB i fiarHOCTUYHI, | TepaneBTWYHi CTpaTerii.

Meta poboTi — OLiHIOBAHHS CTPYKTYpPW HEMPOKOTHITUBHUX AUCKYHKLIN Y XBOPUX Ha peanayanbHy LWn3odpeHito 3 BUpPa3HOo
HeraTMBHOIO CYMMTOMATHKOIO 3areXHO Bifl HASIBHOCTI B aHaMHe3i MO3KOBOTO iHCYMbTY.

Marepianu i metoaun. Y 2020-2023 pokax 3aiicHunm kniniuHe obctexeHHst 47 nauieHTis KHIM «O6nacHuin kniiyHwii 3aknag 3
HagaHHs neuxiatpuyHoi gonomoruy 30P (M. 3anopixoks) Ta KY «Beceniscbkuii ncuxoHesponoriybnii intepHat» 30P (3anopisbka
obnacts, ¢. 3opsiHe) 3 fiarHo30M pesupayanbHa wisodpenis (MKX-10: F20.5). CchopmyBanm rpynu gocnimkeHHs: 1 — 9 xsopux
Ha peauayanbHy W3odpeHito 3 MO3KOBKM IHCYNETOM B aHaMHe3i; 2 — 36 xBopux Ha peauayanbHy WwisodpeHito 6e3 aHamHesy
MO3KOBOFO iHCYMbTY.

Pe3syasTatu. g Yyac 4ocnimKeHHs BUKOPUCTan CUCTEMY OLHIOBAHHS HEMPOKOTHITUBHOIO (hyHKLioHyBaHHSt DSM-5, Ha OCHOBI sIKOT
po3po6rieHo NPOTOKON EKCNPEC-TECTYBAHHS HEMPOKOTHITUBHWX (hyHKLLiA, afanToBaHWIA A XBOPUX HA peanayarbHy LUM30MpPEHito.
pyna xBopux 3 aHaMHE30M MO3KOBOTO iHCYMETY Mag HIkui pesynsraty oo po3noainy yearv (p < 0,05). Y naujeHTis wiei rpynm
BCTaHOBWIM TaKOX BiAHOCHO TipLLi pe3ynbTaTi 3 nnaHysaHHs (p < 0,05), BunpaeneHHs nomunok (p < 0,05), ranbmysaHHs (p < 0,05)
Ta rHyykocTi (p < 0,05). 3a MoBNEHHEBUMY 30iGHOCTAMI XBOPI 3 aHAMHE30M MO3KOBOTO iHCYNbLTY TaKoX Man ripLui pe3ynsratu
Lofo ekcnpecuBHoro MoeneHHs (p < 0,05), rpamatuku Ta cunTakeucy (p < 0,05). LLlogo nepuenTBHO-MOTOPHIX (DYHKLIA, TO
rpyna XBopumx 3 aHaMHe30M MO3KOBOTO iHCYNbTY FipLUe BUKOHana 3aBaaHHs Ha rHoauc (2,12 + 0,33 npotn 3,41 + 0,86, p £ 0,05).
PigHnus mMix rpynamuy 3a BnisHaBaHHSIM €MOLLA 1 TEOPIEt0 PO3yMy HE3HaYHa.

BucHoBku. Po3pobneHo opuriHanbHWiA NpOTOKON OLiHIOBAHHS HEAPOKOTHITUBHIX (PYHKLIA, aganToBaHW Ans yKpaiHOMOBHOMO
KOHTWUHIEHTY XBOPWX Ha pe3nayanbHy Win3odpeHito. BukopuctasLum po3pobneHnii NPOTOKON OLHIOBAHHS HEMPOKOMHITUBHUX
pYHKLIIA, OCAIANIN KOHTUHTEHTU XBOPUX Ha pe3nayarbHy LWM30MpeHito 3 aHaMHe30M MO3KOBOTO iHCyrbTy Ta 6e3 Hboro. BeTaHo-
BUMK, LLO NaLEHTW 3 pesnayarnbHOLO LUM3OPEHIELD, SIKi NEPEHECI MO3KOBUIA IHCYMLT, Mank ripLui KOrHITUBHI doyHKLiT NOPIBHAHO
3 XBOpWMY B€3 iHCYNLTY B @aHaMHE3I.

Katouosi croBa:
LUM30PPEHis,
MO3KOBW IHCYAT,
KOTHITUBHI GYHKLT,
HEeWPOKOTHITUBHI
OYHKUIT,
HEMPOnCUXoAoriyHe
TECTYBaHHS.
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Approaches to evaluation of neurocoghnitive profile
in patients with residual schizophrenia depending on a history of cerebral stroke

D. M. Safonov, V. I. Darii, 0. M. Stoianov, A. D. Horodokin, K. V. Gapon

Cerebral stroke consequence assessment in patients with residual schizophrenia is a complex clinical scenario questioning both
diagnostic and therapeutic strategies.

Aim. To assess the structure of neurocognitive dysfunctions in patients with residual schizophrenia with pronounced negative
symptoms depending on a history of cerebral stroke.

Materials and methods. In the period of 20202023, a clinical examination of 47 patients of Zaporizhzhia Regional Clinical Psy-
chiatric Hospital and Veselovsky Psychoneurological Boarding School with a diagnosis of residual schizophrenia (ICD-10: F20.5)
was carried out. Study groups were formed: G1 — 9 patients with residual schizophrenia and the history of cerebral stroke; G2 — 36
patients with residual schizophrenia without the history of cerebral stroke.

Results. The DSM-5 neurocognitive functioning assessment system was used in the study, based on which a protocol for rapid testing
of neurocognitive functions adapted for patients with residual schizophrenia was developed. The group of patients with the history
of cerebral stroke has demonstrated lower results in attention allocation (p < 0.05). This group has also shown relatively poor results
in planning (p < 0.05), error correction (p < 0.05), inhibition (p < 0.05) and flexibility (p < 0.05). As concerning verbal ability, worse
results of expressive speech (p < 0.05), grammar and syntax (p < 0.05) have been revealed in the group of patients with the history
of cerebral stroke. In terms of perceptual-motor functions, the gnosis task has been performed worse (p < 0.05) by the group of
patients with the history of cerebral stroke. Differences in emotion recognition and theory of mind were insignificant between groups.

Conclusions. An original neurocognitive function assessment protocol adapted for the Ukrainian-speaking patient population with
residual schizophrenia has been developed. The patient population with residual schizophrenia and the history of cerebral stroke
or without it has been examined with the use of the developed protocol for the assessment of neurocognitive functions. According
to the obtained results, patients with residual schizophrenia and the history of cerebral stroke have demonstrated worse cognitive
performance compared to those without the history of stroke.
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OujHioBaHHs HacniakiB LepebpanbHOro IHCYMBTY y XBOpUX
Ha pesnayanbHy WN30MPEHito — CKNaaHUIA KMiHIYHWIA CLe-
Hapil, LLO CTaBMTb Mif CYMHIB i AiarHOCTWYHI, i TepaneBTUYHi
cTparerii. Tak, npobnemaTnyHo € audepeHLuialis Hera-
TWUBHMX | KOTHITUBHUX CUMMTOMIB LUM30OPEHIT, HEMPOKOTHi-
TUBHUX AUCCYHKLIN, LLO BUHUKAKOTb Y CTPYKTYPI HACcniakiB
MO3KOBOrO iHCYNbTY Ta CTilKUX eDeKTiB aHTUNCUXOTUYHUX
npenaparis, Ski MOXYTb BUHUKATW Y XBOPWX, KOTPi MatoTh
TpvBanui LOcBig NikyBaHHA TUNOBUMU HEMpOnenTUKamm
[1,2,3,4].

Ha xarnb, Ha KniHiYHOMY piBHi Taki BUNaaKkuW 3a3Buyan
HEe OTPUMYIOTb AOCTaTHLOI yBark Yepe3 HWU3KY YMHHUKIB.
Tak, no-nepLue, KOHTUHIEHT XBOPWX, AKi MaloTb MOAI6Hi
NOEAHAHHS MOpPYLLEHb, BU3HAYAKOTb K NaniaTUBHWIA, | BOHW
4acTo He BUKIUKAKTb KMiHIYHOrO iHTEPECY B LibOMY per-
NaMeHTi HalaHHs JONOMOTK; NMo-Apyre, MOXIUBI HaNPAMK
MeaUYHUX JOCHIMKEHD | 3amyYeHHs MynsTUAUCLMMIHAPHOT
KOMaHAW MeayyHMX CreLianicTiB YacTo 3anmLarTLCs No3a
peanbHOI0 AOCSKHICTIO MEAUYHUX YCTaHOB, A€ Ha MiKyBaHHI
Ta peabinitauii nepebysaioTb Taki XBOpi; NO-TPETE, AOCi
HeMae €VHOrO KMiHIYHOro Nigxody A0 aHanidy nogdibHnx
Bunagkis [4,5,6].

Mpobriema noefHaHHsi BUPAXEHO! HeraTMBHOI CUMM-
TOMaTWKM Ha BigAaneHnx eTanax nepebiry wusodpeHii Ta
HacniaKiB iHWWX AECTPYKTUBHUX MOPIONOMiYHMX i CTIMKIX
PyHKLOHaNBHKX NOPYLLIEHb MAE KOMMIEKCHUIA MynbTUANC-
LmnniHapHWiA xapakTep, L0 BUXOAUTb 3a MEXi KOMNETEHLji
i ncuxiaTpii, N HeBpOIOTii.

Lle obrpyHTOBY€E AOLINBHICTD KOHLENTYanbHOro on-
paLioBaHHs. Y Mexax Takoro AOCTIMKEHHS MW 3anpono-
HyBanu CneLmiYHNA TEPMIH Y KOHTEKCTI LLIM30PEHIYHOT
KMiHIKN — «CUHAPOM MCUXIYHOTO PYiHYBaHHs». Lie noHaTTs
OMNUCYE reTeporeHHUI KOMMMEKC NCUXIYHUX NOPYLLEHD, LLO
BWHUMKAIOTb Ha BifJaneHux etanax nepebiry wmsodpeHii
[3,6,7,8,9].

£k CMHAPOM MCUXIYHOTO PYiHYBaHHS BU3HA4aEMO KOM-
GiHaLito ncuxonaTonoriYHMX NPOsIBIB HETaTUBHOI CUMMTOMA-
TUKV NpU LUK30MPEHii, 4O AKOI NPUESHYIOTLCS NepeayciM
MCUX00praHiyHi (NepeBaxHO MOpYLUEHHS LiepebparnbHoi
reMoanHamiku) Ta hapmakoreHHi (3aebinbLuoro nposiam
HeVponenTUYHO-IHAYKOBaHOMO AeiLmTy), WO CTINKO 3HM-
XYIOTb piBeHb yHKLOHYBaHHS. Takui nigxig nepenbavae
aHani3 BHyTpILLHLOT B3aEMOZi NOpYLUEHb Ta IXHi nponopLii
B 3arafilbHOMY CTaHi «AedekTy», L0 He Tinbk1 Jae 3Mory
[eTanbHille OLiHIOBaTK CTaTyC XBOpUX, ane i Hagae
Ba)XINMBY NEPCNEKTHBY OLHIOBAHHS KOPEKTHOCTI METOgIB
Tepanii, Lo CNpsIMOBaHi Ha HeraTyBHY CUMMTOMATMKY Mpy
Lum3odpetii [5,8,9,10].

OTxe, ANs pPO3LIMPEHHS PO3YMIHHS CUHAPOMY MCu-
XiYHOrO pYiHYBaHHS 30INCHUNW MOPIBHANBbHUIA aHani3
0C0BNMBOCTEN HENPOKOTHITUBHOTO AeilnTy Y XBOPUX
Ha pesuayanbHy LWKM30MPEHil0 3 BUPA3HOK HeraTMBHOK
CUMMTOMATUKOIO 3aNeXHO Bif HAssBHOCTi B aHaMHE3i MO3-
KOBOTO iHCYMbTY.

MeTa po6otu

OUiHIOBaHHS CTPYKTYPW HENPOKOTHITUBHUX ANCHYHKLINA Y
XBOPUX Ha peanayarbHY LM30MPEHIto 3 BUPa3HOIO HEraTus-
HO0 CUMMTOMATMKOIO 3aneXHO Bif HAsBHOCTI B aHaMHesi
MO3KOBOTO iHCYnbTY.

Martepianu i MeToAU AOCAIAXKEHHA

Y 2020-2023 pokax 3miincHWNM kniHiyHe 0BCTEXEHHS
47 nauienTiB KHIM «ObnacHWi KniHiyHWiA 3aknag 3 Ha-
AaHHs neuxiatpuyHoi gonomorny 30P (M. 3anopixoks) Ta
KY «BeceniBcbkuii ncuxoHeBposoriyHuii iHTepHat» 30P
(Banopiabka obnacTb, ¢. 3opsiHe) 3 AiarHo3oM pesuayarbHa
wmsodpenia (MKX-10: F20.5) 3 rnmbuHoto 06pobkn me-
anuHoi pokymeHTauii 3 2010 poky. CepenHin Bik navieHTiB
- 69,0 + 9,2 poky; cepeqHs TpVBaniCTb 3aXBOPIOBAHHS —
44,2 + 5,4 poky. AHaMHEe3 MO3KOBOTO iHCYMbTY BCTAHOBIIEHO
y 9 XBOpWX BiAMOBIAHO A0 aHani3y MeauyHoi icTopii.

CdpopmyBanu rpynu gocnimkeHHs: 1 — 9 xBopux Ha
peanayarnbHy LUM30dPEHit0 3 MO3KOBUM iHCYMNBTOM B aHa-
MHe3i; 2 — 36 XBOpyX Ha pe3nayarnbHy Wr3odpeHito 6e3
aHaMHe3y MO3KOBOTO iHCYMbTY.

Pe3yabTatn

Mig Yac JocnimKeHHs BUKOPUCTanM CUCTEMY OLLIHIOBaHHS
HENPOKOTHITMBHOTO (hyHKLioHyBaHHS DSM-5, Ha ocHoBI sikoi
po3polbneHo NPOTOKON EKCrpec-TECTyBaHHS HENPOKOTHi-
TMBHWX (OyHKLLM, aAanToBaHWNA ANs XBOPUX Ha pesuayaribHy
LUM30CPEHito.

OuiHtoBaHHS pe3ynbTaTiB (PyHKLiOHaNbHUX TeCTiB
3MiICHEHO 3a LuKanoto Tuny Jlankepta 3 5 nyHkTis, ge 1 —
naLlieHT NoYMHae BUKOHYBATY TECT, ane He Mage yCnixis i He
MOXE 3aBEpLUNTU TECT; 2 — MaLlieHT NOYMHAE BUKOHYBATM
TECT, Ma€ MiHIMarbHi yCrixv Ta CyTTEBI MHOXUHHI MOMUIKK,
MOXe 3aBEpLUNTU TECT; 3 — NaLlieHT BUKOHYE TECT, Mae
yCnixu, Mae cMCTeMaTUYHi MOMUIKK, sIki He NoMivae abo He
MOXe BUMPaBUTH; 4 — NaLieHT BUKOHYE TECT, Mae YCnixu,
Mae CUCTEMaTUYHI MOMMIKY, SKi TOMIYaE Ta HamaraeTbes
BUNPaBUTK; 5 — MaLEHT BUKOHYE TECT, He Mae NOMUIIoK abo
Mae OKpemi MOMUITKW, SiKi BYaCHO NOMIYaE Ta BUNPABISE.

[ani HaBegeHo eTanu NPoOToKony.

Eran 1. Movatok TecTyBaHHa (mabn. 1). JocnigHuk
BITAETHCS 3 PECMOHAEHTOM | IPOMOHYE IOMY NPeACTaBUTU
cebe. PernameHT etany — 10 XBUMnUH, BpaxoByouu nayau.
O3Hakm, Lo AnckBanigikytoTb PECMOHAEHTa, — MOPYLUEHHS
CBIiAOMOCTI, MyTU3M, rpy6i NOPYLLIEHHS MUCTIEHHS 38 TUMOM
Lum3odasii, biaHoOCTi, CTEpeoTUNHOCTI.

ETan 2. TecTyBaHHs1 3 BUKOPUCTaHHSIM BepbarnbHmX
3aBAaHb (mabn. 2). BUKopUCTOBYKOTb CTUMYMbHWIA Ma-
Tepian — OnoBiJaHHsl, WO 3a4UTYIOTb PECMOHAEHTY: «Y
ManeHbKoOMy MIiCTeuKy Ha 6epesi Mopsi xuB pubak Ha iM'a
Metpo. OgHoro paHky BiH criiMaB Benuky puby Ta fyxe
nuwascs coboto. BiH noainuecs HOBMHOK 3i CBOIMM ApY-
39mMu — [BaHOM | Mukonoto, SikuX 3ycTpiB, KOnW NoBepTaBcs
nopomy. IsaH 3 pagicTto BUrykHyB: «Hidoro cobi, MeTpe, us
pvba cnpaeai Benuka! Tv cnpaBxHil pubak!». Mukona nuiie
KvIBHYB, MOBNIB: «[apHa puba, ane byBatoTh i 6inbLLi pubuy.
Baxatoum noginuTics ceoim ycnixom, MeTpo 3anpocus 060x
Apy3iB Ha BeYepto, L6 BOHM MOrmM pa3om 3'icTu puby. IBaH
3 pagicTio NPUIHAB 3anpOLLEHHS, NepeayyBaoyn CMadHy
Beyepto. [pote Mukona BiIMOBMBCS, CkasaBLLy, LLO Mae
iHLi NnaHwW, xo4a Hacnpaegi 6yB BinbHWNY.

PernameHT eTany TecTyBaHHs CTaHOBUTb 12 XBUMWH,
BPaxoBYH4M Nay3un Mix TeCTamu.

Etan 3. TecTyBaHHS 3 BUKOPUCTAHHSAM MPEAMETHUX
3aBAaHb (mabn. 3). BUkopncToByoTb CTUMYNbHIIA MaTepian
— Habip dirypok 3 rpu «MoHononisy (rpanbHi KocTi, rpanbHi
iwky y chopMi KOHyCa, MOHETKM), TPY MOHYMEPOBaHUX
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Tabauusa 1. OUiHIOBaHHS PiBHS KOHTAKTY Ta CBiAOMOCTI

HeipokorHiTuBHa yHKUiA | PopMynioBaHHA 3aBAAHHSA PernameHT oUiHIOBaHHA

PiBeHb KOHTaKTY «[Jo6poro Hs, AsKYIO, O NOTOAUNMCS MPOATU TECTYBAHHS, Y1 He Mornn 6 BK PernameHT — 1 xBunuHa. OLjHIOBaHHS! YCMiLLHOCTi —
NpeacTaBUTACS» 3a NPOAYKTMBHICTIO BignoBiai pecnoHaeHTa

PiBeHb cBinomocTi «CkaxiTb, Byab rlacka, 4e BY 3HAXoAUTECS 3apas, sika CbOroAHi AaTa Ta AeHb PernameHT — 1 xBunuHa. OujHIOBaHHS YCMILUHOCTi —
TUXHSI» 33 NPaBUIBHICTIO OPIEHTYBAHHS

pamatika Ta CUHTaKCcuc «PoskaxiTb, Oyab nacka, npo cebe: ae BUMNNCS, A€ NpaLioBany, Yn MaeTe poaunHy,  PernameHT — 5 xBunuH. OUiHIOBaHHS yCnilLHOCTi —

MOBY Bif 4oro nikyeTecs» 33 NPaBUIBHICTIO MOBHIX KOHCTPYKLIiA

Tabanua 2. TeCTyBaHHﬂ 3 BUKOPUCTAHHAM Bepﬁaanmx 3aBaaHb

HeipokorHiTuBHa yHKUiA | PopMynioBaHHA 3aBAAHHSA PernameHT ouiHIOBaHHA

lMigTpumanHs yearu «#1 npoynTalo Bam KOPOTKY iCTOPIt0. A NPOLLY Bac HATUCKATM Ha KHOMKY «1» Ha PernameHT — 2 xBunuHmn. OLjiHIOBaHHS YCiLUHOCTI —
KnaiaTypi HOyTOyka KoXeH pa3, Konv Bi MoYyeTe CroBo «pubay. Bu 3posyminu, wo  3a KinbkicTio cMMBONIB y TekcToBOMY dhaiini (5)
Bam MoTpibHO pobuTN?»

Bubipkosa yBara «3apas A LLe pa3 NpounTalo BaM Lo camy icTopito, ane Ha Liel pas st npoLuy Bac PernameHT — 2 XxBunuHn. OLiHIoBaHHS YCMiLUHOCTi —

IVMBUTICS Bifeoknin 6e3 3ByKy Ha ekpaHi HOyTOYKy Ta 3HOBY HaTWUCKaTW Ha KHOMKY — 3a KiNbKICTHO CMMBOIIB Y TEKCTOBOMY dhaiini (5)
«1» Ha knaBiaTypi HoyTOyka KOXeH pa3, KOnu B1 NOYyeTe CIIOBO «prba»

Posnoain ysaru «OnunwiTe, Gyab-nacka, Lo BY Nobaunnm y Bifeoknini, Skt AMBUNCS if vac PernameHT — 2 xBunuHu. OLHIOBaHHS YCMILLHOCTi —
nonepeaHLOro NpOCHyXOBYBaHHS! iCTOPII» 3a KOPEKTHICTIO onucy
KopotkocTpokoBa nam'sTb «Ha3BiTb, Byab-nacka, imeHa nioaeit, ki Gynu 3a3HayeHi B icTopii, siky BY PernameHT — 1 xBunuHa. OLjiHIOBaHHS YCMiLUHOCTi —
npocnyxanuy» 3a 3aatHicTio Ha3saTu «[letpay, «lBaHay Ta «Mukony»
PoanizHaBaHHs emoLin «SIKLLO NOTPIGHO, 51 NPOYMTAID TEKCT 3HOBY, @ BU MOSICHITH Y YOMY PI3HULIA Mix PernameHT — 2 xBunuHU. OLjiHIOBaHHS! YCMILLHOCTi —
noyyTTsIMK |BaHa Ta Mukonuy» 3a 30aTHICTIO HA3BaTU Ta NOSICHUTI eMOLIiT NepCoHaxiB
Teopia posymy «Tenep NosicHITb, YoMy Mukona BiAMOBMBCS Bif nponoauii Metpa» PernameHT — 1 xBunuHa. OLjHIOBaHHS! YCMiLLHOCTi —
3a 3AaTHICTIO MOSICHUTI eMoLliiiHe 0BI'pYHTYBaHHS MOBEAIHKM
nepcoHaxa

Tabauus 3. TeCTyBaHHﬂ 3 BUKOPUCTaHHAM NpeaMeTHUX 3aBaHb

HeipokorHiTuBHa yHKUia | PopmyntoBaHHs 3aBAaHHSA PernameHT oujiHIOBaHHSA

[Hoawnc «byab-nacka, 3annioLitb ovi. 3apaa s Gyay knacTi Bam NpegMeTi Ha JOMOHIO, PernameHT — 2 xBunuHm. OLjiHIOBaHHS YCiLUHOCTI —
cnpobyiiTe BNi3HATK iX Ha AOTUK» 33 30aTHICTI0 NPaBUIBHO Bi3HATU MPEAMETH
lMpakcuc «[okaxiTb, Oyab-nacka, sk npaBuUibHO KuaaTh rpanbHi kocTi. [skyto. Tenep PernameHT — 1 xBunuHa. OujHIOBaHHS! YCILUHOCTi —

MNOKaxiTb, SIK NepecTaensaT itk no crony. [lskyto. A Tenep nokaxiTb, IK KWAATM  3a 3AATHICTIO NPaBUIBHO BIATBOPUTY Al
MOHETKY Y rpi «Open abo peLukay

[NepLenTUBHO-MOTOPHiI «51 npoLuy Bac nomicTuTy yci kybukn y ctakaunk Ne 1, yci diluku y ctakarumk Ne 2 PernameHT — 2 XBUnuHUM. OLiHIOBaHHS! yCriLIHOCT] —
Ta yci MOHETKM y cTakaHumk Ne 3» 3a MPaBUIBHICTIO COPTYBaHHS Ta AOTPUMAHHSIM PernameHTy
PeLientiis MoBneHHS «S1 npoLuy Bac AocTaTy 3i CTakaHUMKIB 2 KyGuki, 3 oillikii Ta 4 MOHETKU Ta PernameHT — 2 xBunuHmn. OujHIOBaHHS YCILUHOCTi —
posknacTu ix Ha cToni y 3 psan» 33 NPaBUIBHICTIO COPTYBaHHS Ta AOTPUMAHHAM pernameHTy
THy4KicTb «$1 npoLLy Bac 3HOBY BMCMNATM YCi NPEAMETY Ha CTiN Ta NOTiM 3HOBY po3noginuTn  PermameHT — 2 xBuniH1. OLiHIOBaHHS YCMILLHOCTi —
iX Ha 3 cTakaHumku. MounHaiTe. Tenep 3ynuHiTbCs. Byab-nacka NOMICTUTL ik y 3@ 3[ATHICTIO 3yNMUHUTICA Ta NPaBUITbHO COPTYBATU NPEAMETH
crakaHuuk Ne 1, a kyBuku Ta MOHETKM B cTakaHu Mk Ne 2» 33 HOBOIO IHCTPYKLEID

Tabauusa 4. TecTyBaHHS 3 BUKOPUCTaHHSAM rpadiiyHnX 3aBaaHb

HelipokorHiTuBHa (hyHKUiA | PopMyntoBaHHA 3aBAaHHA PernameHT oujiHIOBaHHSA

MnaHyBaHHs «$1 npoLuy Bac NpoiTy ronoBonoMKy «J1abipuHT» [AatoTk NigroToBneHy ronoBonomky], PernameHT — 3 xBunuHu. OLjiHIOBaHHS YCMILLHOCTi —
are Ayxe BaXvBO, LG BY He BiapyBanv pyyKy Bif nanepy nicrns novarky Tecty» 3a 3AaTHICTIO 3aBEPLUMTY 3aBAAHHA Ta KINbKICTIO BiAXWNEHb
Bi[l OCHOBHOI NiHii

YxBaneHHs pilieHb «f1 npoLuy Bac 3irpaTit 3i MHOKO Y XPECTUKM — Hynvku. paemo 3 payHau, SKLLO PernameHT — 5 XxBurnuH. OLiHIOBaHHS! yCriLIHOCTi —
nepemoxere xo4a 6 ogvH paa, 3pobrmMo TpuBany nepepay» 3a 30aTHICTIO 10 KOMMETETUBHOI IPU | YacoM Ha 34iCHEHHS!
xody
BiyarnbHo-KOHCTPYKTVBHA «51 npoLuy Bac nepemarnioBaTy Ha Lito CXeMmy [AaloTb niaroToBneHy cxemy] Ha nanepi  PernameHT — 3 xBunuhm. OLiHIOBaHHS yCriLHOCTi —
Tak fobpe, sk 3MoxeTe» 3a TOYHICTIO KOMitoBaHHS 3paska
BunpaenexHs nommnok «f1 NpoLLy MOPIBHSATY BaLL MaIOHOK 3 iHLLIOK CXEMOIO Ta BUNPaBUTL Ti YaCTUHU PernameHT —3 xBunuHu. OLjiHIoBaHHS YCniLUHOCTi —
BALLIOro MartoHKa, sIki He BifrnoBifakTb HOBI CXeMi» 3a 30aTHICTIO 3HANTV Ta BUNPaBUTY BIAXWUNEHHS Bif 3paska
BisyanbHe BnisHaBaHHA «f1 NpoLLy Bac po3aMBUTUCS Li M'ATb iepornicis i 3anam’statu ix. Yepes aekinbka PernameHT — 3 XxBUnuHW. OLiHIOBaHHS YCMLLHOCTi —
XBUINWH 51 Byay Bam NokasyBaTu ix Ta CUTako Bac NMpo iXHE 3HAYEHHS» 3a 30aTHICTIO MPaBUIbHO Ha3BaTV 3Ha4eHHs iepornicis
MuTTeBa nam'aTb «S1 npoLuy Bac 3anam’sitat HoMep Moro MoGinbHoro TeredoHy. 3apas s MoBinbHO  PermameHT — 1 xBurnvHa. OLHIOBaHHS! YCMLLHOCTi —
11010 MPOAMKTYIO, @ Yepes MiB XBIMMHI MOMPOLLY Bac 10ro Ha3BaTn» 33 30aTHICTIO HEeralHo BIiATBOPUTY Lidpu HomMepa
Ekcnpecist MOBNEeHHs «#1 NpoLLy Bac Ha3nBaTV M'sTb NPEAMETIB, L0 306paXeHi Ha MartoHKax» PernameHT — 1 xBunuHa. OujHIOBaHHS! yCiLUHOCTi —

3a 3AaTHICTIO NPaBUNBHO Ha3BaTK NPeaMeTH

nanepoByX CTakaH4MK1. PernmameHT eTany TecTyBaHHS — 12 PUHTY», ABi CXEMMU, LLIO BiAPI3HAOTLCS KiflbkoMa AeTansmu,

XBUIUH, BPaXOBYO4M Nay3n Mix TeCTamu. Habip kapToK i3 300paxeHHaM M'ATu iepornidis, Habip

Etan 4. TecTyBaHHS 3 BUKOPUCTAHHAM rpadivHmX 3a- KapToK i3 300paXeHHsIM M'aTh npeameTiB. PernameHT
BOaHb (Mabr. 4). BUKopncToByOTb CTUMYMBHUIA MaTepian eTany TeCTyBaHHS CTaHOBWUTb 25 XBWMWH, BPaXOBYHOUM
— apKywi nanepy, oniseup, 6naHk ronoeornomku «Jlabi- naysw Mix Tectamu.
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Tabauus 5. Pesynstatin oLiHOBaHHS HEMPOKOTHITUBHOTO (PyHKLiOHyBaHHS DSM-5
32 po3pobEHNM NPOTOKONOM HEMPOKOTHITUBHOIO TECTYBaHHS

oyuain o= JoJrn-3

KomnaekcHa yBara
MigTpmanHs ysaru
BubipkoBa yBara
Posnogin ysaru

BukoHaBui GyHKuji
MnaHyBaHHs
YxBaneHHs pilleHb
Poboya nam’ats

BunpaeneHHs noMmnok

[anbMyBaHHs
THyuKicTb
HaBuanHA Ta nam’'atb

O6csr MUTTEBOI Nam'ATi
KopotkocTpokoBa nam'sitb

MoBAeHHA

EKCI'IpeCI/IBHe MOBJIIEHHA
FpamaTMKa Ta CUHTaKcuc

PeLienLis MOBMeHHs
MepuenTBHO-MOTOPHI

BisyanbHe BnisHaBaHHs
BisyanbHo-KOHCTPYKTUBHA
[MepLenT1BHO-MOTOpHa

Mpakene
Hosnc

CouianbHe nisHaHHA
BnisHaBaHHs emouin
Teopist poaymy

4,75+0,70 0,44 4,93 £ 0,60
3,25+0,70 0,13 3,58 £ 0,55
2,75+0,46 <0,05 3,14£0,50
2,62+0,51 <0,06 4,11+0,62
3,12+ 0,64 0,38 2,88+0,74
3,75+0,70 0,39 3,97 £0,69
2,75+0,70 <0,05 3,72+0,61
2,62+0,74 <0,05 3,94 +0,71
2,12+0,92 <0,05 3,12+0,64
412+135 0,18 4,50 £0,46
3,37+1,18 0,13 3,75+ 0,46
3,12+£1,12 <0,05  4,00£0,71
2,75+£1,12 <0,05 3,88+0,70
3,75+ 0,46 0,20 4,05 £ 0,67
4,50 £0,53 0,88 4,52 £ 0,50
3,37+1,18 0,17 3,86+ 0,86
2,50+ 1,41 <0,05 3,80£0,74
3,12+1,55 <0,06 425+0,64
3,62+1,18 0052  427+0,77
3,00+£0,75 0,91 3,02+0,69
3,85+0,75 0,94 3,88 +0,57
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3aBepLueHHs TecTyBaHHSA. [locnigHUK NpOLLaETbCs 3
pecnoHaeHToM: «[lyxe AsKyto BaMm, LLO NOroAnINCs NPonTy
Liel TeCT, B Ayxe rapHo BMnopanucs 3 LM CKnagHUMm
3aBaaHHAMK. 1o nobaveHHs .

3aranbHuil perfiaMeHT TeCTyBaHHs CTaHOBMUTb 60 xBu-
TNVH, BPaXOBY0YM OpraHisaLiiiHi Aji Ta naysw BignoBigHo 4o
notpeb pecroHaeHTa.

Mig Yac [oCMiMKEHHS MOPIBHANM Pe3ynbTaTh OLjHIO-
BaHHS HEMPOKOTHITUBHOTO (hyHKLIOHYBaHHS 3a po3pobne-
HUM MPOTOKONOM TECTYBAHHA XBOPUX Ha pe3nayarbHy
LUM30dhpeHito 3 icTopieto MO3KOBOTO iHCYNLTY Ta 6e3 Hei B
OCHOBHWX HE/POKOTHITUBHUX [JOMEHaX, L0 BUKOPUCTaHI B
DSM-5 (mabn. 5).

3rigHO 3 OTPUMaHNMK pesynbTatamu, nalieHTV 3 pesu-
[LyanbHOH0 LWN30GPEHIErD, SIKi NEPEHeCIN MO3KOBWI IHCYITLT,
Marv ripLLi KOrHITUBHI YHKLT NOPIBHSHO 3 navieHTamu 6e3
iHCYnbTY B aHaMHe3i. Lie BU3Haunnm 3a HKYMMM NOKasHm-
Kamw po3noginy ysaru, BUKOHaBYMX (PYHKLIiY (MnaHyBaHHS,
BUMPaBEHHS MOMUIOK, ranbMyBaHHSl, FHy4KiCTb), MOBIEH-
HEBWX 34iOHOCTEN (eKcnpecyBHe MOBMEHHS, rpamaTuka Ta
CMHTaKCUC) Ta NepLIENTUBHO-MOTOPHUX (PYHKLA (THO3MC).
HaBepeHi pesynstaTy caigyath Npo BigaaneHun Heratme-
HWA BNAMB iHCYNbBTY Ha KOTHITWBHI MOXIMBOCTI MaLieHTIB
uiei rpynu.

06roBopeHHs

lNpobrema oLiHI0BaHHS HEMPOKOTHITUBHOTO (hYHKLIIOHYBaH-
HS — OfHa 3 (hyHOAMEHTamNbHVX Y KIiHiYHIA nevxiaTpii [11].

CryniHb AMChyYHKLT OLiHIOBaNM, BUKOPUCTOBYH04M 260
3ararnbHi HCTPYMEHTH, Sk-0T KOpoTKy LuKany OLiHI0BaHHS

ncyxiyHoro cratycy (Mini-mental State Examination, MMSE)
i MoHpeanbcbKy KorHiTuBHy Lkany (Montreal Cognitive
Assessment, MoCA), abo 3 3anyyeHHsiM haxiBLsi-Heli-
poricuxonora, Sk NPOBOAWB CrieLjaniaoBaHi Tectu ans
OTPUMaHHS cneLmdivHNX YTOYHeHNX aannx [12,13,14,15].
MounHatoum 3 2013 poky (nybnikauii DSM-5), y kniHiuHy
MPakTUKy BNPOBaXEHO CTaHAapTU30BaHWA Npodinb
OLHIOBaHHS! HENPOKOTHITUBHOTO (DYHKLIOHYBaHHS Y NcuXi-
aTPUYHNX NaLliEHTIB, SIKUI BKIKOYAE 6 JOMEHIB HENPOKOTHi-
TVBHOTO (PYHKLIOHYBaHHS, LU0 NepeadayaoTb OLHIOBaHHS
21 doyHkuii [1].

3ayBaxmmo, L0 JOCi HeMae yCTaneHux apanTauin
METOAVK OLliHIOBaHHS HEMPOKOTHITUBHOTO (OYHKLIIOHYBAHHS
B KOHTEKCTi fomeHiB DSM-5 i ans ykpaiHOMOBHOIO KOHTWH-
FEeHTY, | ANS XBOPUX Ha pe3nayanbHy LUM30peHito, i TUM
GinbLUe 3 HeBPONOriYHOW koMopbigHicTto [16].

Y OocnimKeHHi, Wo 3aiicHnnn, 3pobunu cnpoby cdop-
MyBaTU OpUriHarnbHWA NPOTOKON OLiHIOBAHHSA HEMPOKOTHi-
TUBHWX (DYHKLLiiA | BUKOpUCTANM Oro Mg Yac obCTeXeHHs!
KOHTWHIEHTY XBOPUX Ha Pe3vayasnbHy WN30dpeHito 3 aHa-
MHE30M MO3KOBOTO iHCynbTy [16,17].

[ocnimpxeHHs He Mae npsmux aHanoris. Lie, 6esnepey-
HO, € /I0r0 MO3MTUBHUM acneKkToM, Lo (hOPMY€E HOBU3HY 11
aKTyanbHicTb. BTiM, BOHO Mae nesHi obmeskeHHs. Mo-nep-
LLle, KOHTUHIEHT JOCNIIKEHHS OOMEXEHWIA KiNlbKICHO — Lie
CTBOpIOE Npo6neMy penpeseHTaTUBHOCTI Pe3ynbTarTis,
o oaepxanu. Tak, 4O rpynu XBOPUX Ha pesugyanbHy
LUM30CPEHII0 3 aHAMHE30M MO3KOBOTO iHCYNbTY 3asyyeHi
9 0Ci0, AKMX BU3HAYMNM 3-MOMIX BinbLu Hix 200 navuieHTiB
i3 pesngyanbHO LUM30dpeHieto, KOTpi nepebyBanu Ha
niKyBaHHi y 3aknagi 3 HagaHHs NcyUxiaTpPUYHOI AOMOMOTK,
Ha 6a3i sikoro 3giicHUNK gocnimkeHHs. Lle obmexeHHs
MOB'si3aHe 3 BiJHOCHOIO PifKICTIO BUNaAKIB Takoi komopbia-
HOCTI, @ TaKOX i3 NeBHMMM Npobrnemamm LWoao peecTpauii
BMNaAKiB NOPYLLIEHb MO3KOBOTO KPOBOOBIrY Y XBOPHX LibOro
npoginto.

[Mo-gpyre, po3pobrneHnid MPOTOKON OLHIOBAHHS HEl-
POKOTHITUBHWX (DYHKLIII Mae 0BOMEXEHHS! LLOAO XBOPUX i3
MYTW3MOM, TPyOUMM MOPYLLEHHSMW MUCTIEHHS 3@ TUMOM
wmaodpasii, 6igHocTi Ta cTepeoTunHocTi. Lie cTBoptoe Tak
3BaHy Criny 30Hy Anst XBOPWX i3 THKKAMW HEAPOKOTHITUB-
HUMK po3MadamMu Ha piBHI BUpaXeHOI AeMeHLii, CTBO-
piotouM CUTYaLito, KoMK CepedHi pesynsTaTit OLiHIOBaHHS
HEPOKOTHITUBHMX YHKLIiI Y rpyni NaLieHTiB MOXyTb OyTu
BULLMMYU, HiX 3@ JaHUMMW iHOMBIZYanbHOrO OLHIOBaHHS
HeWPOMNCUXOIOroM KOTHITMBHOTO (OYHKLIIOHYBaHHS XBOPUX,
LU0 3A4INCHEHE 3 BUKOPWUCTAHHAM CreLianisoBaHunx TECTiB
L0151 XBOPUX 3 0OMEXEHUM KOHTaKTOM [18].

Lle pobuTb po3pobrneHuii MPOTOKON Nepenycim iHCTPY-
MEHTOM EKCMPEC-OLIiHIOBaHHS, ae BCE X OPiEHTOBaHNM Ha
[OMEHHY CTPYKTYPY HEAPOKOTHITUBHOIO (PYHKLIOHYBAHHSI.

BucHoBKU

1. Po3pobrneHo opuriHanbHUiA NPOTOKON OLiHIOBAHHS
HEVPOKOTHITUBHUX (PYHKLN, aAanToBaHWiA Ans YKpaiHOMOB-
HOTO KOHTWHIEHTY XBOPUX Ha pesuayarnbHy LWKn3odpeHito.
[poTokon opieHToBaHMI Ha 21 HENPOKOTHITUBHY (OYHKLIO,
Lo chopmytoTh 6 oMeHiIB 3a cTpykTypoto DSM-5. Pospobne-
HWA NPOTOKON nepenbayae 4 eTanu: NOYaTOK TECTYBAHHS,
TECTYBaHHS 3 BUKOPUCTaHHAM BepbanbHuX 3aBaaHb, Tec-
TYBaHHS 3 BUKOPUCTAHHAM MPeaMETHUX 3aBAaHb, TECTY-

Zaporozhye Medical Journal. Volume 26. No. 5, September — October 2024



OpwuriHaAbHI AOCAIAXKEHHS

BaHHS 3 BUKOPUCTaHHAM rpadiyHnX 3aBAaHb. 3aranbHun
XPOHOMETPaX BUKOHAHHS! MPOTOKOMNY CTaHOBUTL 60 XBUMWH,
BPAaXOBYO4M OpraHi3aL|ifHi Aii Ta naysu, CipudnHeHi noTpe-
6amu pecnoHaeHTa. OuiHioBaHHS 3AIMCHIOOTb 3a LKANow
Tuny Jlaikepta, pesynsrar —y fianasoHi Big 1 4o 5 6anis.

2. BukopucTaBLum po3pobreHnii NpoToKon OLiHIoBaH-
HS HEMPOKOTHITUBHUX (PYHKLA, AOCHIANAN KOHTUHIEHTU
XBOPUX Ha peauayanbHy LN30peHito 3 aHaMHE30M MO3-
KOBOTO iHCynbTYy Ta 6e3 Hboro. [MauieHTn 3 pesngyanbHo
LUIN30OPEHIEtD, SKi MEepeHeCn MO3KOBUI iHCYMbT, Manu
ripLi KOrHITMBHI yHKLii NOpiBHAHO 3 06CTEXEHUMU Ge3
iHCYNbTY B aHaMHe3i. [pyna XBopyx 3 aHaMHE30M MO3KOBOTO
iHCYNbTY Mana HkYi pesyrnbTaTi Wogo po3noginy ysary
(2,75+0,64 npotn 3,39+ 0,68, p<0,05), a oTxe i TPyAHOLL
3 edpeKTBHUM PO3NOAINOM yBaru. Y nauieHTiB Liei rpynu
BCTaHOBWIM TAKOX BiJHOCHO ripLUi pe3ynbTaTi 3 nnaHyBaH-
Hs1 (2,62 £ 0,51 npotu 3,41+ 0,67, p < 0,05), BUNpaBneHHs
nomunok (2,75+ 0,70 npotn 3,41 10,67, p<0,05), ranbmy-
BaHHs (2,62 = 0,51 npotn 3,16 £ 0,55, p <0,05) Ta rHyykocTi
(2,12+0,33 npotn 2,88 £ 0,33, p<0,05). 3a MOBNEHHEBUMM
3aiGHOCTAMM XBOpi 3 aHAMHE30M MO3KOBOTO IHCYITETY TaKOX
manu ripLli pesynstaTit LWOAO eKCPECUBHOTO MOBEHHS
(2,75 £ 1,12 npotu 3,95 + 0,66, p < 0,05), rpamatuikm Ta
cuHTakeucy (3,37 + 0,74 npotu 4,05 £ 0,66, p < 0,05); ue
CBIiAUNTb MPO TPYAHOLL 3 BepbanisaLlieto Ta BUKOPUCTAHHAM
MOBHUX npasun. LLlogo nepuenTMBHO-MOTOPHUX (YHK-
LiiiA, TO rpyna XBOpWUX 3 aHAaMHE30M MO3KOBOTO iHCYNbTY
ripue BMKOHanNa 3aBAaHHs Ha rHo3uc (2,12 + 0,33 npotu
3,41 £0,86, p <0,05). PisHuus Mix rpynamu 3a BnizHaBaH-
HSIM €MOLl 11 TeOpiEt0 PO3yMy HE3HaYHa.

MepcneKTMBM NopaAbLUMX AOCAIAKEeHb. HacTynHi go-
CTIDKEHHS 3 BUKOPWUCTaHHAM PO3pOONEHOro NpoToKony
OLiHIOBaHHS HEMPOKOTHITUBHWX OYHKLIN Y LUMPOKOMY CEHCI
BiAKPMBAIOTb MOXIMBICTb AECKPUNLLIT NPOdoinito HEMpOoKor-
HITWBHOTO (hyHKL{OHYBaHHS XBOPUX Ha NCYXiYHI po3naau,
Y BY3bKOMY — jak0Tb 3MOTy NMPOAOBXWTW BUBYEHHS BMIMBY
OpraHiyHMX i PapmMakoreHHX KOMMOHEHTIB CUHAPOMY
MCUXIYHOTO PYiHYBAHHS Ha KOTHITUBHE (DYHKLIIOHYBaHHS
NPOMinNbHOTr0 KOHTUHIEHTY XBOPWUX Ha peanayarnbHy
LumM3odgppeHito. beanepeyHol € NepCnekTUBHICTL HOBUX
ZocnimkeHb Ha GinblUMx BUBipKax XBOPUX ANs MigBALLEH-
HS AKOCTi OLIiHIOBAHHS, NOLLIYKY MOXITMBUX HETOYHOCTEN Y
¢hopmynioBaHHi 3aBaaHb i po3pobneHHs aganTawii Ans
iHLUMX KOHTUHIEHTIB MaLlieHTiB.
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The aim of the study was to find out the pattern of IgM and IgG changes in patients with autoimmune thyroiditis depending on the
pathological process duration.

Materials and methods. A single-center cross-sectional study with randomization elements enrolled 170 patients with autoimmune
thyroiditis, and 65 patients without thyroid pathology or other autoimmune diseases were assigned to sex- and age-matched com-
parison group (p = 0.6155 and p = 0.3093, respectively). The patients were classified according to thyroid status parameters into
subclinical and manifest groups. All study participants were examined on IgM and IgG levels based not only on the clinical form
of the disease, but also on the disease duration (up to 5 years and more than 5 years). The control group comprised 65 healthy
individuals, including 26 men and 39 women (mean age 38.7 + 10.8 years).

Results. A slight decrease in IgM levels was observed in patients with subclinical form and longer disease duration, which was
1.5 (1.5; 1.7) g/l with the disease duration of up to 5 years and 1.4 (1.2; 1.4) g/l with the disease duration of more than 5 years,
while there were no differences in IgM levels in patients with manifest form with longer disease duration. IgG concentrations were
statistically significantly higher in both clinical groups of patients with the disease duration of up to 5 years compared to those
in patients with the disease duration of more than 5 years (13 (11; 14) g/l up to 5 years and 11 (10; 12) g/l more than 5 years
in subclinical group, p < 0.05); 13 (12; 14) g/l up to 5 years and 12 (10; 15) g/l more than 5 years in manifest group, p < 0.05).

Conclusions. A downward trend in IgG concentrations is noted with the disease progression and longer duration, while IgM levels
are uninformative.
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Xapakrep 3miH IgM T1a IgG y XBOpUX Ha aBTOIMYHHUW TUPEOIAUT
3ane)XHO Bia TpUBaAOCTI nepebiry naTonoriuHoro npotecy

P. P. ParimoBa, A. Mexaies, I'. C. Aawpaamiposa, C. P. yaieBa, Y. I. Asizoa, ®. ®. P3aeBa

Merta po6oTu - BU3HauMTVU XapakTep 3MiH IgM Ta IgG y XBOpKX Ha aBTOIMYHHWIA TUPEOIANT 3aNEXHO Bif TPUBANOCTI NATONONYHOTO
npoLecy.

Marepiaau i meToaM. 34iiCHUNM MOHOLIEHTPOBE NepexpecHe AOCHimpKeHHs 3 eneMeHTammn paHgomisadii, 4o sikoro 3anyumnn 170
navieHTiB 3 aBTOIMYHHVM TUPEOIAMTOM, a Takox 65 oci6 6e3 natonorii LwuTonomibHoT 3a503u abo iHLLMX aBTOIMYHHUX 3aXBOPOBaHb,
ki cchopMyBany rpyny nopiBHSHHS, 3iCTaBHy 3a CTaTTHo Ta BikoM obctexxerunx (p = 0,6155i p = 0,3093 BignosigHo). 3a nokasHukamu
TUPEOIAHOrO CTaTyCy NaLieHTIB NOAINMAM Ha CYBKNiHIYHY Ta MaHieCTHY rpynu. Y BCiX y4aCHUKIB SOCAIMKEHHS BU3HAuMnM BMICT IgM
i 19G He Tinbki 3anexHo Bif KNiHIYHOT (hOPMIM 3aXBOPIOBAHHS, ane 1 3anexHo Bif TPUBANOCTi 3aXBOPOBaHHS (80 5 pokiB i noHag,
5 pokiB). [10 KOHTPOMBHOI rPynK 3any4nnu 65 yMoBHO 300poBMX OcCi6: 26 YonoBikiB i 39 xiHok, cepeaHin Bik — 38,7 + 10,8 poky.

PesyakTatu. Y nauieHTiB i3 cybkniHiYHOK (hopMOt BCTAHOBMMM HE3HAYHE 3HIKEHHS IgM 3i 3BinbLUEeHHSIM TPUBANOCTi 3aXBOPHOBAHHS:
1,5(1,5; 1,7) rin npu TpuBarnocTi 3axBoptoBaHHs 0 5 pokis Ta 1,4 (1,2; 1,4) r/n, konu 3axBoproBaHHS TPUBANO NoHaz 5 pokiB. Y XBOpUX
i3 MaHitheCTHO (POPMOLO 3aXBOPIOBAHHS HE BUSIBUMY BiAMIHHOCTEN 3a BMICTOM IgM 3i 36inbLUeHHSIM TPUBANOCTi 3aXBOPIOBAHHSI.
KoHueHTpauis IgG B 060X KNiHiYHNX rpynax nawieHTiB i3 TPUBaIICTIO 3aXBOPIOBAHHSI MEHLLIE HiX 5 POKIB CTATUCTUYHO AOCTOBIPHO
6inbLua NopiBHAHO 3 XBOPUMU 3 TPUBANICTIO 3aXBOPLOBaHHSA noHag 5 pokis: 13 (11; 14) r/n — po 5 pokis, 11 (10; 12) r/n — noHag
5 pokiB y cyBkniHiuHin rpyni, p < 0,05; 13 (12; 14) r/n — go 5 pokis, 12 (10; 15) r/n — noHag 5 pokis y maHicbecTHin rpyni, p < 0,05.

BucHoBku. 3 nporpecyBaHHAM 3aXBOPIOBaHHS i 30iNbLUEHHSIM MOT0 TPUBANOCTi BU3HAYaOTb TEHAEHLHO A0 3HVKEHHS KOHLIEHTpaLii
IgG, a BmicT IgM cTae HeiHhopMaTUBHUM.

The disturbance of the equilibrium between pathogen
recognition and the prevention of self-attack, influenced by
complex environmental and genetic factors, can give rise
to autoimmune pathologies. Autoimmune pathologies may
manifest in a systemic or organ-specific manner, affecting
specific tissues or organs [1,2,3]. Autoimmune thyroiditis
(AIT) or Hashimoto’s thyroiditis (HT) is a prevalent auto-
immune thyroid pathology characterized by lymphocytic
infiltration of the thyroid parenchyma. The precise molecular

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

mechanism underlying immune dysfunction and the subse-
quent destruction and/or overgrowth of hormone-producing
zones of glandular tissue remains unclear. Consequently,
the study on the pathogenesis of HT remains a pressing
issue [4].

The presence of antibodies to thyroid tissue is a
well-documented feature of HT. The disease is character-
ized by an increase in antibodies to thyroglobulin (Ab-TG)
and peroxidase (Ab-TPO). Antibodies against TPO and
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TG belong to the immunoglobulin G (IgG) class. Both
antibodies have a high affinity to their respective antigens.
In contrast to Ab-TG, Ab-TPO can activate complement
and cause damage to thyroid cells through antibody-de-
pendent cell-mediated cytotoxicity [5]. Itis well established
that T-cell-mediated cytotoxicity and the activation of
apoptosis pathways influence the disease outcome [6].
Autoantibodies, which interact with follicular cells, cause
their cytolysis. This is due to the binding of the antibodies to
thyroglobulin and peroxidase, which prevents iodine uptake
by these proteins. This disruption of iodine metabolism in
the gland ultimately leads to impaired production of thyroid
hormones [7].

In response to the influence of specific immunogens,
B-cells differentiate into plasma cells, which are involved
in the humoral immune response not only against bacteria,
viruses, fungi, parasites, but also against endogenous
cellular antigens [8,9]. The serum concentration of immu-
noglobulins is the result of an equilibrium between their
synthesis and breakdown. Immunoglobulins fulfil two distinct
functions. Firstly, they act as cell surface antigen receptors,
which provide cell signaling and activation. Secondly,
they serve as soluble effector molecules, which can bind
and neutralize antigens at a distance [10]. As an integral
component of the adaptive immune response, 1gG may
be involved in the pathogenesis of autoimmune diseases.
IgG consists of four distinct subclasses, designated as
IgG1-4. All IgG subclasses have the potential to contribute
to the immunopathogenesis of autoimmune diseases by
regulating the interaction between immunoglobulins, FcyR
and complement [11].

Glycans present in the immunoglobulin molecule exert
a profound influence on the binding affinity of the molecule
for immune mediators and for receptors on effector cells.
Aberrant glycosylation of immunoglobulins has been
demonstrated to have deleterious consequences. For
instance, patients afflicted with a plethora of autoimmune
disorders have been observed to exhibit elevated levels
of IgG devoid of sialic acid or galactose, in comparison to
those in healthy individuals [12,13].

Immunoglobulin M (IgM) is the first immunoglobulin
expressed during B-cell development. Naive B cells
express monomeric IgM on their surface. Following matu-
ration and antigenic stimulation, multimeric (typically pen-
tameric, occasionally hexameric) IgM is secreted [14,15].
The function of IgM is to coat antigens for destruction and
fixation by complement. Antibodies with relatively low
affinity are also referred to as natural antibodies. Some
of these natural antibodies not only participate as a first
line of defense but also play a role in immunoregulation
[16]. Despite numerous studies and research papers on
immunoglobulins, their role and the character of altera-
tions in various pathologies, there is no clear opinion in
the known literature on the role of immunoglobulins M
and G in autoimmune thyroiditis.

Aim
The aim of the study was to find out the pattern of IgM

and IgG changes in patients with autoimmune thyroiditis
depending on the pathological process duration.

Materials and methods

A single-center cross-sectional study with randomization
elements enrolled 170 patients with autoimmune thyroiditis,
and 65 patients without thyroid pathology or other autoim-
mune diseases were assigned to sex- and age-matched
comparison group (p = 0.6155 and p = 0.3093, respectively).
The blood of patients diagnosed with AIT was collected
at two institutions: the Endocrinology Department of the
Scientific Surgical Centre, named after acad. M. A. Topchu-
basheyv, and the Research Laboratory at the Biochemistry
Department of Azerbaijan Medical University.

The inclusion criteria for this study were patients with
a primary diagnosis of AIT and no concomitant allergic or
other autoimmune severe somatic diseases. Exclusion
criteria were occurrence of comorbid pathology associated
with AIT by a single pathogenetic mechanism as a result of
exacerbation of the autoimmune process; blood analyses
with significant abnormalities; pregnancy and lactation;
acute and chronic inflammatory processes affecting the
immunological status of patients.

The diagnosis of AIT was made based on anamnesis,
clinical and palpatory data, evaluation of the thyroid gland
functional state, thyroid panel status, results of thyroid
ultrasound examination, and the presence of antibodies
to thyroid antigens.

According to thyroid status data, the patients were
divided into two groups. Group | included 74 patients with
the manifest form of the disease, while Group Il consisted
of 96 patients with the subclinical form of the disease. IgG
and IgM levels were measured in all study participants.

The study on immunoglobulins in HT patients was
carried out depending on both the clinical form of the di-
sease and the duration. The patients were divided into two
subgroups. The first subgroup included 106 HT patients
with a disease duration of between one and five years. The
second subgroup comprised 64 patients with a disease
duration of between five and ten years. In the group with a
manifest form of the disease, a disease duration of more
than five years was in a significant proportion of patients
(57 patients). There were only 17 patients with a relatively
short disease duration defined as 1 to 5 years. In contrast,
a disease duration of 1 to 5 years was in the majority of
patients in the subclinical AIT group (89 individuals), while
a disease duration of 5 to 10 years was only in 7 patients.

The concentration of immunoglobulins of classes M
and G was measured by a turbidimetric technique using
a semi-automatic Stat Fax photometer and polyclonal
anti-immunoglobulin antibodies on a biochemical analyzer
Cobas Integra 400 Plus Roche (Switzerland) using IgM
and IgG detection reagents for the analyzer (Germany).
The statistical analysis of the study results was performed
using the software package Statsoft Statistica 12.

Medians and upper and lower quartiles were calculated
to represent quantitative parameters. Data were presented
as Me (Q25; Q75). Differences were considered statistically
significant if “p” did not reach the null hypothesis significance
level (alpha) of 0.05. The Groups were compared using
Kruskal-Wallis one-way analysis of variance followed by
pairwise comparison using the Mann-Whitney test.

Ethics approval of the study. The present study was
approved by the Ethics Committee of Azerbaijan Medical
University (Ref. no: AMU/IEC/Ne12/07.02.2020).
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Table 1. The levels of immunoglobulin M, immunoglobulin G and specific antibodies in patients with HT, Me (Q25; Q75)

Parameter, units of measurement Control group, n = 65 HT,n=170 Subclinical form, n = 96 Manifest form, n = 74

Ab-TG, IUfmi 16 (13; 30)
Ab-TPO, U/ml 20 (13; 25)
IgM, g/l 15(1.2;1.6)
IgG, gl 114 (9.5; 13.0)

458 (381; 544)" 456 (395; 544)" 470 (381; 527)"
525 (458; 568)* 523 (464; 568)" 531 (458; 566)*
15(1.4;17) 17(1.1;18) 18(1.3;22)
13.0 (11.0; 14.0)* 12,6 (10.4; 15.1) 16.9 (12.6; 21.8)"

*: statistically significant difference compared to the control group at a level of p < 0.05;
#: statistically significant difference compared to the subclinical group at a level of p < 0.05.

Results

The values of autoantibodies to thyroglobulin and thyroper-
oxidase in patients randomized into subclinical and manifest
groups are shown in Table 1.

Notwithstanding the level of antibodies to thyroglobulin
and thyroperoxidase in the total cohort of patients was
approximately 30 times higher than the control values, no
significant differences were observed in the antibody levels
between the studied clinical groups. In the case of immuno-
globulins, an intriguing pattern was revealed. There was no
significant difference in IgM levels between the entire patient
group and the control group. However, the mean values in
the manifest patient group were 20 % higher than those
in the control group. The entire patient group showed an
increase of nearly 20 % in IgG, while the manifest patient
group demonstrated an elevation of around 50 % above
the control values.

The study on immunoglobulins in AIT patients was
carried out not only depending on the clinical form of the
disease, but also on the disease duration (Fig. 1).

The study on IgM and IgG concentrations in patients
with different clinical forms and the disease duration
yielded the following results. While a slight decrease in
IgM was observed in patients with subclinical form and
longer disease duration, which was 1.5 (1.5; 1.7) g/l for the
disease duration of up to 5 years and 1.4 (1.2; 1.4) g/l for
the disease duration of more than 5 years, no differences
in IgM levels were found in patients with manifest form of
the disease and longer duration. IgG concentrations were
statistically higher in patients with subclinical course of the
pathology with the disease duration of up to 5 years as
compared to the group of subclinical patients with the dis-
ease duration of more than 5 years, 13 (11; 14) g/l and 11
(10; 12) g/l, respectively p < 0.05. In patients with manifest
form of the disease, being in a hypothyroid state, there was
also revealed a decrease in the studied immunoglobulin
levels with longer duration of the pathology amounting to
13 (12; 14) g/l for the disease duration of up to 5 years
and 12 (10; 15) g/l for the disease duration of more than
5 years, p < 0.05.

Discussion

The findings of our study indicate that patients with AIT
and disease duration exceeding five years demonstrate a
tendency towards a decline in the humoral immunity indi-
cators, in this case IgM and IgG, and the changes in IgM
are insignificant in contrast to IgG. In the cohort of patients
with manifest disease, there were no changes in IgM levels
depending on the disease stage. The literature data on the
humoral immunity state in AIT patients are not entirely un-
ambiguous, but clearly noted that there is a specific increase
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13.0 13.0

1.5 1.4 1.5 1.5

up to 5 years over 5 years up to 5 years over 5 years
SAIT MAIT
ugM, g/l 1.5 1.4 15 15
IgG, g/l 13.0 11.0 13.0 12.0

N

Fig. 1. Characteristics of immunoglobulin levels in patients with AIT depending on the disease
duration (years). SAIT: subclinical autoimmune thyroiditis; MAIT: manifest autoimmune thyroiditis.

in serum immunoglobulins of the class G in AT patients at
the initial stages of the disease [17].

Oligosaccharides, which regulate the effector functions
of the IgG molecule, account for 15 % of its molecular mass.
Given that N-glycans influence the secretion, structure and
half-life of the IgG molecule, remodeling of N-oligosaccha-
rides may contribute to the development of pathological
changes that ultimately contribute to autoimmunity. A re-
cently published S. Trzos et al. study has indicated that
the pathology of autoimmune thyroid diseases, including
TH, was accompanied by changes in the composition of
IgG N-glycans [18].

As stated in the paper C. Fahlquist-Hagert et al., the
primary role of B-lymphocytes in the pathogenesis of auto-
immune diseases is not the production of autoantibodies or
antibody formation in general, but rather their involvement
in alternative functions, primarily in the presentation of
autoantigens to T-lymphocytes [19].

Other authors have observed that in individuals with
AlIT, there were alterations in the composition of not only
thyroid hormones and autoantibodies, but also serum
immunoglobulins. These changes were more prontounced
in patients with a positive family history. However, as the
disease progressed, serum levels of free IgG decreased
due to binding to antigenic complexes of lipoproteins
and participation in the formation of circulating immune
complexes [20]. This is also in line with the findings of
Marta Zgbczynska et al., who concluded that there were
no significant changes in IgM levels despite the observed
changes in IgG and IgA [21].
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Conclusions

1. In the initial stages of the disease (up to five years),
the levels of IgM and IgG are elevated in patients with HT,
1.5 g/l and 13 g/l, respectively.

2. With longer disease duration and the pathological
process development, there is a downward trend in humoral
immunity indicators. In this case, IgM levels are 1.5 g/l for
the disease duration of up to 5 years and 1.4 g/l — of more
than 5 years. IgG levels are 13 g/l for the disease duration
of up to 5 years and 11 g/l — of more than 5 years.

3. In the manifest stage, IgM levels are limited in in-
formative value.

Perspectives of further scientific research include the
study on IgM and IgG, both diagnostically and prognostically,
in the dynamics of AIT.
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CnekTp 36yAHUKIB Ta iXHA PE3UCTEHTHICTb

Yy nawjieHTiB 3i 3A0AKICHUMM NYXAMHAMM NMeYiHKK Ta XKOBYOBUBIAHMX
LIAAXIB i3 6iriapHOtO 06CTPYKLiEIO NiCAA 0OLLMPHUX pe3eKLin NeviHKK

B. M. PomaHok®12A8CP O, I, KoteHKo®*1AEF T, A, ConoBiioBa®?AEF

MeAMUHUI LEHTP «YHIBEpCaAbHa KAiHika «06epir», M. KB, YkpaiHa, 2HallioHaAbHWIA MeAnUHUIA yHiBepcuTeT imeHi O. 0. Boromonbus, M. Kuis,

YkpaiHa

A - KOHLIeNLLst Ta AM3alH AOCAIAXEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Merta pob0TH - OLIHWTM PE3NCTEHTHICTb 30YOHYKIB iHGDEKLINHUX YCKIaaHeHb [0 aHTUBaKTepianbHUX NpenapatiB y XBOpUX Micrs
06LLUMPHUMX pe3eKLiin neviku 3 GiniapHoto obeTpykuieto Ta 6e3 Hei.

Marepiaau i metoau. [lo focnimkeHHs 3anyyuunu 105 XBopux, SIKUX NOAINMAW Ha ABI rpynu: neplua — 53 nauieHTu 3 GiniapHoto
obcTpykuieto (7 ocib — i3 renatouentonspHoto kapumHomoto (MLK), 28 — 3 xonaHriokapuuHomoto (XK), 18 xBopux — i3 MeTactazamu
KOMOpeKTanbHoro paky); apyra — 52 naujeHtn 6e3 biniapHoi 06cTpykuii (25 ocib —i3 FLK, 10 —i3 XK, 17 xBopux — i3 MeTacTasamu
KOMOpeKTansHoro paky).

Pesyabratu. 3giicHnnm MikpobionoriyHe [OCTimKEeHHS 3paskiB cedi, KPOBi, MOKPOTMHHS, XXOBMi, 3paskiB 3 3iBa Ta paHu NaLieHTiB
nicns OBLMPHUX PE3EKLLN NEYiHKN.

BucHoBku. Yci nauientu 3 TLIK i XK Ta GiniapHoto 06cTpyKuieto nicnst 06LUMPHMX pe3ekLiit NeviHk1 Manu iHgeKLUiHI yeKnagHeHHs;
y rpyni xsopux 6e3 GiniapHoi obcTpykuii — y 25,7 % BUNaaKiB. Y HAX CTAaTUCTUYHO JOCTOBIPHO YacTille BUSBNSNN rpaMno3nTyB-
Hi mikpooprariawmu: Enterococcus faecalis —y 17,1 % (p,. 2’ = 0,01); rpamHeraTuBHi MikpoopraHismu: Escherichia coli -y 5,7 %
(p,, = 0,05), Escherichia coli remonitnany —y 5,7 % (p, , = 0,05), Pseudomonas aeruginosa -y 5,7 % (p, ,= 0,05); rpubu -y
8,6 % (p,, = 0,04); BocTOBIpHO YacTilue BUSBNANK Enterococcus faecalis y kpoi — B 5,7 % sunapxis (p;, = =0,05), Enterococcus
faecium'y cevi -8 8,6 % (p,, = 0,05), Candida albicans i3 patu — 8 5,7 % (p, , = 0,05) Ta 3 MokpoTUHHS —y 8,6 % (p, , = 0,02).

KatouoBi croBa:
NeYiHKa, MyXAMHM
NeyiHKu, pesexLii
NEYiHKK, iHOEKLLIHi,
YCKAGAHEHHS,
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The spectrum of pathogens and their resistance in patients with malignant liver
and biliary tract tumors with biliary obstruction after extensive liver resections

V. P. Romaniuk, 0. H. Kotenko, G. A. Solovyova

The aim of the study to assess the resistance of infectious complication pathogens to antibacterial drugs in patients after major
liver resection (MLR) with or without biliary obstruction.

Material and methods. A total of 105 patients were assigned to 2 groups: group 1 consisted of 53 patients (7 — with hepatocellular
carcinoma (HCC), 28 — with cholangiocarcinoma (CC), 18 — with metastases of colorectal cancer) with biliary obstruction; group
2 — 52 patients (25, 10 and 17, respectively) without biliary obstruction.

Results. A microbiological examination of urine, blood, sputum, bile, pharyngeal and wound samples was performed after MLR.

Conclusions. Patients with HCC and CC with biliary obstruction after MLR had infectious complications in 100.0 % of cases, patients
without biliary obstruction — in 25.7%; Gram-positive microorganisms were statistically significantly more often isolated from them:
Enterococcus faecalis in 17.1 % (p, , = 0.01); gram-negative microorganisms: Escherichia coliin 5.7 % (p, 2= = 0.05), hemolytic
Escherichia coliin 5.7 % (p,, = 0. 05), Pseudomonas aeruginosa in 5.7 % (p,, = 0.05); fungi in 8.6 % (p, , = 0.04); significantly
more often, Enterococcus faecalis was isolated from blood in 5.7 % (p,,=0. 05), Enterococcus faecium — from urine in 8.6 %
(p,, = 0.05), Candida albicans - from wounds in 5.7 % (p, , = 0.05) and sputum in8.6 % (p,, = 0.02).

3rigHo 3 pesynTatamu ninotHoro gocnimkerHa OY «LieHtp
rpomaackkoro 3aopos’ss MO3 Ykpainu» (2021), meToto
Akoro 6yrno OLiHMTY MOLUMPEHICTb iHGEKL, L0 NOB'A3aHi
3 HagaHHam meguuHoi gonomory (IMHML), y 3aknagax
OXOPOHU 3[0POB'S, SiKi HaZaloTb CTaLlioHapHy AoNomory
uinogoboso, nowwupenicTs IMHML B YkpaiHi cTaHoBuna
5,7 %. 3Baxatoun Ha Te, wo y 2019 poui B YkpaiHi rocnita-
nisoBaHo 7,4 MnH oci6, obpaxysanu: Ha IMHM[ 3axsopinu
marbke 422 Tuc. nauieHTiB, i Marbxe 42 Tuc. ocib nomepnm
Big INMHM[. Ak HainoLwMpeHiLLi BU3Haumnm iHdpekuii ginsH-
K XipyprivyHOro BTpy4aHHs — ixHs YacTka cTaHosuna 33,7 %
BUnagkis 3-nomix ycix Tunis IMHML [1]. Pe3exuis neviHkm
— OCHOBHa TEXHOMOTist paZyKanbHOrO NiKyBaHHS! MEPBUHHIX

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

3MOSIKICHWX | METACTaTUYHUX MYXIMH NeYiHkW. 3a3Haunmo,
LU0 OBLUMPHI pe3ekuii nediHky (23 cermeHTu) y XBopux Ha
renatouentonspHy kapuuHomy (LK), xonaHriokapumHo-
My (XK) Ta nauieHTiB i3 MeTacTazamu KONopeKTanbHOro
paky — onepallii BUCOKOro pusuky, 0cobnm1Bo y nauieHTiB i3
CyMyTHIMW 3aXBOPIOBAHHAMY NEYiHKM [2].

[ocsarHeHHs B onepaTuBHIl TEXHILL 1 IHTEHCUBHIN Te-
panii 3H131M 3aXBOPIOBAHICTb | CMEPTHICTb NICTS BEMUKNX
pe3ekuii nediHku. BTim, nicnsionepauiiHi iHdekuii AinsHkm
XipypriYHOro BTpyYaHHs Nicnst 0BLUMPHUX PE3EKLLi NeYiHKN
y 50 % XBOpMX 3anuLLaTLCS OOQHUMMW 3 HANYacCTILLIUX
ycknagHeHb nicns XipypriyHoro BTpyYaHHs Ta € OQHUM i3
YMHHWKIB BMCOKOI MicnsionepawiinHoi 3axBoproBaHOCTI Ta
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Tabauus 1. 3aranbHa xapaktepucTuka XBOpUX, XipypriYHUX BTPyYaHb Ta yCKIaaHeHb

apaceprerma_____|rynatn=s3 [rynazn=sz 1.

Bik, poku
Cratb

yornosiku, n (%)
XiHku, n (%)
IHaexc macy Tina, kr/m?

<249
>24.9

[icTonorivHMiA TMN NYXNUHU

LK
XK

MeTacTaay KoropeKTanbHOro paky
lenatekTomist 3a KyiHo:

59 (38-86) 62 (30-80) 0,28

25 (47,2 %) 27 (51,9.%) 033
28 (52,8 %) 25 (48,1 %) 0,29

22 (415%) 19 (36,5 %) 0,41
31(585 %) 33 (63,5 %) 032

7(13.2%) 25 (48,1 %) 0,03
28 (52,8 %) 10 (19,2 %) 0,04
18 (34,0 %) 17 (32,7 %) 0,89

npasoGiyHa 2(22,6 %) 11(21,2 %) 0,89
npaBobiyHa poalumpeHa 17 (32,1 %) 5 (28,8 %) 0,81
niBobivHa 3 (24,5 %) 6 (30,8 %) 0,74
niBobivHa po3lmpeHa 11 (20,8 %) 0(19,2 %) 0,89
PoacideHHs nimcposy3nis 33 (62,3 %) 39 (75,0 %) 0,66
Yac fii (x8), MegiaHa (aianasoH) 410 (340-490)  365(320-410) 0,06
OnepaLiitHa kpoBosTpata (M), MediaHa (gianasod) 890 (540-1290) 710 (340-1150) 0,05

IMicnsionepaviiHi iHEeKLIAHI ycknagHeHHs

iHdpeKLis AiNsHKM XipypriYHOro BTPyYaHHs 15 (28,3 %) 7(13,4 %) 0,05
iHdpeKLii BEPXHiX AnxanbHIUX LNAXIB 6 (11,3 %) 2(3,8 %) 0,04
MHEBMOHis 8 (15,1 %) 1(1,9 %) 0,03
XonaHrit 9 (17,0 %) 1(1,9%) 0,03
iHdbeKList [iNsHKM XipypriYHOro BTpyYaHHs 3 7(13,2%) 1(1,9 %) 0,03
iHebeKLisiMM LigHTpanbHOro kpoBoobiry

iHdbeKuii ce4oBMBIAHNX LNSXIB 8 (15,1 %) 2(3,8%) 0,04
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cmepTHocTi [3,4,5]. Yci cmepTi, noB'sasaHi 3 iHdekuisMu
ZiNSHKM XipypriYHOro BTpyYaHHs, BigOyBatoTbesa nicns
pesekuii y cepeaHboMy TpbOX cermeHTiB [6]. [Hdekuii
AINSHKW XipypriYyHOro BTPYYaHHs CyTTEBO BMNMBAOTL Ha
SKICTb JKUTTS1 XBOPOrO: 0OTSHKYIOTb OCHOBHE 3aXBOPHOBAHHS
Ta komopbigHy NaTonorito, 3yMOBIHOOTL HEOOXIAHICTb BY-
KOpUCTaHHs aHTubakTepianbHux npenapartis (ABI), nosey
cTinkux Ao ABI naToreHis, NoripLUytOTb NPOrHO3, MOAOBXY-
t0Tb nepebyBaHHst y NikapHi (B cepeaHboMy Ha 9,7 fHS),
€ J0AaTKoBMM (PiHAHCOBMM Trapem rocnitanisadii [7,8].

MeTa po6otu

OUiHNTM PE3NCTEHTHICTb 30yAHMKIB IHCDEKLINHMX YCKNaaHEHb
[0 aHTUbaKTepianbHUX NpenapartiB y XBOpKX nicns obLump-
HWX pe3eKLii neviHkK 3 BiniapHoto 0BCTpyKLieto Ta 6e3 Hei.

Martepianu i MeToAH AOCAIAKEHHA

[o pocnigxerHs 3anyunnu 105 XBOpyX, SIKUX NOAINKUIN Ha
[ABi rpynu: nepLua — 53 nauieHTu 3 GiniapHoto 0bCTpyKLieto
(7 oci6 — i3 T'LIK, 28 — i3 XK, 18 xBopux — i3 MeTacTasamu
KOMopeKTansHoro paky); apyra — 52 nauieHTu 6e3 biniapHoi
obeTpykuii (25 ocib — i3 TLK, 10 — i3 XK, 17 xBopux — i3
MeTacTa3amu KONOpeKTanbHOro paky). Ipynv ocnimkeHHs
CTaTUCTMYHO 3iCTaBHI 3a BIKOM i CTaTTHO XBOpMX. Bik nay-
€HTIB y rpyni 1'y cepeaHbomMy ctaHoBmB 60,2 + 10,7 poky,
y rpyni 2 - 63,5 + 11,4 poky.

KpwTepii 3anyyeHHs 4o BOCTigKeHHs — HasBHICTb abo
BigCyTHiCTb GiniapHoi obeTpykuii y xBopux Ha LK, XK,
MeTacTa3m KoNopeKTansLHOro paky y NeviHKy, MigTBepmpKeHi
3a gaHumu KT, mynstunapametpuaHoi MPT i, 3okpema,

MP-xonaHriorpadii; HasiBHICTb nignucaHoi [o6poBiNbHOT
MMCbMOBOI IH(POPMOBAHOIT 3roAM Ha y4acTb Y AOCTIIKEHHI
Ta nikyBaHHs. KpuTtepii BUKIIOYEHHS 3 AOCHIDXEHHS —
BiMOBa MaLlieHTa Bif y4acTi 3 Oyab-AKOi NPUYUHK; TSXKI
KOMOpGifHi 3aXBOPIOBaHHS CEPLIEBO-CYANHHOI CUCTEMM.

BignosigHo Ao AiarHo3y XBOpUM 3AIMCHWUNW npa-
BOoGiuHy / niBobGiuHy renatektomito (MI'E / NITE), pos-
wupeHy MIE / NME, ToTanbHy kayganbHy NoGekToMito,
nimdpageHektomito 3a Y. Nimura (J1E), poswmpeny JIE,
XOMeLMCTEKTOMII0, PE3EKLLiI0 renaTUKOXONeaoxy, PE3eKLio
no3aneyviHKoBWX XOBYHUX npoTokiB (PMKIM), PIKM i
KOHCDIIOEHCY, pe3eKLito renaTukoeroHoaHacTomo3y. pynm
nawjeHTiB CTaTUCTUYHO OAHOPIAHI 3@ BapiaHTaMu BUKOHAHUX
onepaTuBHUX BTpyYaHb (mabr. 1).

Y meauyHin naboparopii IMD 3gicHunn mikpobiono-
riYyHe JocnigKeHHs 3 NociBamMM Ha BignoBigHi cepefoBuLLa
3pa3kiB KOBYi (0O Ta Micns pesekuii), cevi, KPOBi, MOKPO-
TWHHS, 3paskiB 3 3iBa, paHu (0QHOPa30BO) — 3aranom 632
i3onsATK. Y pasi pocTy Ha NOKVBHUX CEPEAOBHLLAX KynbTypu
MiKpoOpraHi3MiB ineHTuchikyBanu 3a JONOMOro Mac-Criek-
TpomeTpuyHoro aHaniatopa Vitek MS (Biomerieux, ®pan-
uist) 3 TexHonorieto MALDI-TOF (Matrix Assisted Laser
Desorption / lonization — Time of Flight, yaconponitHa ma-
TpuKc-acouinoBaHa aecopbuis / ioHisauis) [9]. YyTnmBicTb
MiKpOOpraHi3miB BU3Ha4anu AUCKO-ANGY3inHAM METOLOM
Ha cepenoBuLLi Mionnepa—XiHToHa 3a JOMOMOrO AMCKIB
3 aHTubiotnkamu (Liofilchem, Itanis) BignosigHo [0 iH-
CTPYKLUi BUpoBHMKa. 3rigHO 3 KpUTEpiSMK iHTepnpeTaLii
pesynbratisB EUCAST, po3pisHsnu Tpu CTyneHi YyTnneocTi
aHTMOIOTUKIB: R — pe3ncTeHTHi, | — NOMipHO PE3NCTEHTHI,
S —yytnmsi [10].

Mig yac pobotn BukopucTaHo ancku oo 17 ABIM, wo
Hanexatb A0 13 pi3Hnx hapmakoTepaneBTUYHNX rpyn: Me-
poneHeM / MepoHeM, TieHam (kapBaneHemu), Liedhypokeum,
LeconepasoH (LedanocnopuHm), mKo3amiumH (Makponi-
Av), niHe3onig / 3MBOKC (OKCa301iAYHOHM), NEBOCIOKCALIMH,
LMNPOnoKcaLmH (hTOpXiHONOHW), KOMICTUH (noninenTug
LMKIIYHWUIA), FeHTamiumMH (amiHornikoauam), MeTpoHigason
(noxigHi imigasony), kacnoyHriH (exiHokaHaWH), a3Tpe-
OHam (MoHobakTamm), pudakcumiH / anbga-HopMIKC
(aHcamiuyHK), cynbbakTam (6eTa-nakramas iHribitop), cynb-
ued / cynbbaktam + LedonepasoH (LecdanocnopuH + be-
Ta-nakTamas iHribiTop), TasneH / ninepaunni + Tasobaktam
(neHiumniH + BeTta-nakTamas iHribiTop).

CTaTMCTUYHO KiNbKICHI NOKa3HUKK onpaLoBany,
BukopucTaBLm Microsoft Excel 2010 i Statistica 6.1. Hop-
MarbHICTb PO3Moziny AaHUX OLiHUIN 3a LLOMOMOTOI0 TECTY
LLlanipo-Binka. Bukopncranm napameTpuyHi Ta Henapame-
TPUYHI METOAM MaTeMaTUYHOI CTAaTUCTUKKM. [JOCTOBIPHICTb
BIiAMIHHOCTEW CepeHiX i KiNbKICHUX 03HaK i3 HOpMansbHUM
po3nozainom BusHavanm 3a kputepiem CtblogeHTa (t). JaHi
HaBelEeHO sk cepeaHe apudmetnyre (M) Ta noxubky
cepeaHboro apugmeTnyHoro (m). BigHOCHI nokasHukm no-
PIBHSINN, BUKOPUCTaBLLIV KpUTepilt xi-kaapaT (x) MipcoHa.
PiBeHb 3HauvyLocTi BigMiHHOCTeN — p < 0,05, TeHaeHUito
BM3Ha4anm, korm p < 0,1.

[JocnimkeHHs BUKOHaHO 3rigHO 3 npuHumMnamm lenbCiH-
Ccbkoi feknapaii BcecBiTHb0i MeguyHoi acouiauii (1964—
2000 pp.) Ta KoHBeHuii Pagn €Bponu npo npasa noaunH1
Ta 6iomeamumHy. [ln3aiiH JOCRimKEeHHS CXBaneHo KOMICielo
3 nuTaHb eTnk MeanyHoro LeHTpY «YHiBepcarnbHa KriHika
«O6epir». Ycix xBopux 3anyyanu 4o JOCTILKEHHS nuile
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Tabauusa 2. XapakTtep 4yTnuBOCTi BUAINEHNX WTamiB S. aureus [o aHTUBIoTuKiB, Lo BUBYanK, N/%

Tpyna1,n=22 lpyna2,n=11

CTyneHi yyTnmBocTi

MeponeHem 16/72,7 1/45 5122,7 10/90,9 - 1/9,1*
TieHam 16/72,7 - 6/27,3 9/81,8 1/9,1 1/9,1*
Llecbypokcum 13/59,1 2/9,1 7/31,8 8/72,7 3/27,3 -
Llechonepason 15/68,2 3/13,6 4/18,2 11/100,0 - -
[hkosamiLH 17177,3 - 5/22,7 10/90,9 1/9,1 -
JliHe3onig 20/90,1 145 14,5 11/100,0 - -
JleBocpniokcaLmH 12/54,5 - 10/45,5 8/72,7 - 3/27,3*
LinnpodpnokcaumH 11/50,0 1/4,5 10/45,5 9/81,8 - 2/18,2*
KonictuH - - - - - -
leHTaMiLymH 10/45,5 145 11/50,0 8/72,7 - 3/27,3*
AsTpeoHam - - - - - -
Pudbakcumin 14/63,6 2/91 6/27,3 9/85,7 1/9,1 1/9,1*
Cynbbaktam 18/81,8 - 4/18,2 71634 3/27,3 1/9,1*
Cynbued 19/86,4 - 3/13,6 8/72,7 2/18,2 191
TasneH 17177,3 1/45 4/18,2 10/90,9 - 1/9,1*

*! pisHuus BiporigHa, p < 0,05.

Tabauua 3. XapakTep YyTnvMBOCTi BUAINeHuX Wwramis E. coli oo aHTubioTwkis, o BuBYanm, n/%

ABIN lpyna1,n=14 lpyna2,n=7

CryneHi yyTnmBocTi

MeponeHem 9/64,3 21143 3214 6/85,7 114,3 -
TieHam 12/85,7 21143 - 6/85,7 114,3 -
Llecbypokcum 6/42,9 2/14,2 6/42,9 6/85,7 114,3 -
Llechonepason 10/71,4 3/21,4 17,1 7/100,0 - -
[DxosamiumH - - - - - -
NiHe3onig - - - - - -
JleBocpriokcaLmH 4/28,6 3214 7/50,0 5/71,4 114,3 1/14,3*
LinnpochriokcauuH 7/50,0 4/28,6 31214 7/100,0 - -
KonicTuH 6/42,9 - 8/57,1 5/71,4 - 2/28,6*
eHTaMiLmH 3214 4/28,6 7/50,0 6/85,7 - 1/14,3*
AsTpeoHam 11/78,6 - 3/21,4 7/100,0 - -
Pucbakcumin 6/42,9 17,1 7/50,0 6/85,7 - 1/14,3*
Cynbbaktam 4/28,6 - 10/71,4 5/71,4 - 2/28,6*
CynbLed 12/85,7 - 2/14,3 6/85,7 - 114,3*
Ta3sneH 12/85,7 - 21143 7/100,0 - -

*! pisHuus BiporigHa, p < 0,05.

nicns nignucaHHs iHopMOBaHOI NMCbMOBOI 3rOAM Ha (813, p,,=0,05), 10 wramis Citrobacter freundii (6 i 4,
3annaHoBaHi KIiHiYHi, AiarHOCTWYHI Ta NiKyBanbHi 3axoau. p,,= 0,07), 11 wramis Enterobacter aerogenes (8 i 3,
P,,= 0,05), 10 wramiB Acinetobacter calcoaceticus (7 i 3,
P, 0,06)), a Takox rpubm pogy Candida (711, P, 0,05)

Pe3yabtatyn Ta apikmki Nakaseomyces glabratus (611, p, ,= 0,05).
3rigHo 3 pesynbratamu BUBYEHHS 632 izonsTi, y 105 XapakTep crTinkocTi go 17 ABI rpamnoanTUBHWX i Fpam-
XBOPYMX BUZINIEHO Ta ifeHTUdiKoBaHO 254 LiTamm MiKpoop- HeraTvBHX i30N1SITiB HaBefieHo y mabnuysx 2i 3 BignosigHo

raHismiB, 3okpema 123 (48,4 %) rpamnoanTviBHi (33 wramm Ha npuknagi Hannowwmpenilwmx — Staphylococcus aureus
Staphylococcus aureus (TyT i pani — 22 y rpyni 1, 11y Ta Escherichia coli.

rpyni 2 signosiaHo, p, ,= 0,05), 25 wramis Enterococcus Y rpyni 1 peaucTteHTHICTb WTamiB Staphylococcus
faecalis (17 i 8, p,,= 0,05), 23 wramn Enterococcus aureus ctaHoBuna (iHTepBan MakcuMyMm — MiHiMyMm) Big,
faecium (167, P,,= 0,04), 22 wramu Streptococcus mitis 50,0 % pns rentamiunHy 8o 4,5 % ana nivesonigy; y rpyni
(157, p,,= 0,05), 20 wramis Streptococcus oralis (14 2 —Big 27,3 % AN reHTamiumHy Ta neBodnokcaLmHy 4o
i 6, p,,=0,04)) Ta 131 (51,6 %) rpamHeraTMBHUI WTaM 9,1 % ansa meponeHemy, TieHamy, pudakcumiHy, cynbbak-
(21 wram Escherichia coli (1417, p,,= 0,05), 7 wramis  Tamy, cynbLedy, Ta3neHy BiANOBIAHO. Pe3NCTEHTHICTL
Escherichia coli remonituuroi (413, p, ,= 0,09), 19 wramis wramie Escherichia coli y rpyni 1 ctanosuna Big 71,4 %
Acinetobacter baumannii (13 i 6, p,,= 0,05), 17 wramis  Ans cynsbakramy Ao 7,1 % Ansi LiehonepasoHy; y rpyni 2—
Pseudomonas aeruginosa (1413, p, ,= 0,02), 13 wramis Bif 28,6 % Ans konictuHy Ta cynbbaktamy o 14,3 % ans
Klebsiella aerogenes (94, p, ,=0,04), 12 wramis Klebsiella  nesodriokcaLmHy, reHTamiLyHy, puchakcuminy, cynsLedy
oxytoca (715, p, ,=0,08), 11 wramis Klebsiella pneumoniae BiANoBigHo (puc. 1).
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Puc. 1. MNpodhinb pesncTeHTHOCTI A0 aHTUBIOTHKIB LWTamiB E. coli.

06roBopeHHsA

B ocTaHHi fecatmnitTa cnocTepiratoTb 3pOCTaHHS KifbKOCTI
rpamMno3nTUBHWX 3DYOHWKIB, LLO BUAINEHI B OHKOMOMYHMX
nawuieHTiB pi3HUX rpyn 3 iHPEKUINHUMKU YCKNaAHEHHAMN.
3HayHO0 MIpOHO Lie 3yMOBIEHO TVM, LLO NPOTAroM TpUBa-
noro nepiogly BUKOPUCTOBYBaMM NepeBaxHO aHTUOIOTVIKM,
aKTWBHI LLOAO rpaMHEraTuBHUX MiKPOOPraHiamiB (K-0T
LedanocnopuHm, kapbaneHemn). Lie cnpuiumHuno cenex-
Liito rpamMno3nTMBHOI MIKpOIIOpK, LLO He YyTnBa A0 LyX
aHTuoioTukiB [11]. Mig yac JocnimKeHHS, WO 3hiACHUNK,
BCTAHOBUINM: KiNbKiCTb rpamMno3uTVUBHUX LWTaMiB y rpynax 1
2 cTaHoBuna 68,3 % Ta 31,7 % BiANoBigHO, rPaMHeraTyBHUX
30ynHukiB — 68,7 % Ta 31,3 % BignosigHo. Mpunyckaemo,
L0 Take CniBBIAHOLEHHA 3ymMOBneHe came GiniapHoto
obcTpykuieto.

Cepen 15 BuaiB 30yaHukiB, WO igeHTUdikoBaHi y
XBOpMX, BUAiNeHo 6 Buaie GakTepii (Bigoma 3 2008 poky
rpyna ESKAPE: Enterococcus faecium, Staphylococcus
aureus, Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa Ta Enterobacter spp.), siki
[OCTOBIPHO aCOLLIIOKOTLCS 3 PE3UCTEHTHICTHO 40 23 Pi3HMX
knacie aHTubioTukiB [12]. Came Ui GakTepii 3 MHOXUHHOK
nikapcbkoto cTinkicTio y 2017 poui BU3HayeHi daxiBusamu
BcecBiTHbOI OpraHisaLii 0XopoHu 300poB’s [o KaTeropii
KPUTWYHOI NPIOPUTETHOCTI, @ (HEHOMEH MHOXWHHOI pe3unc-
TEHTHOCTI KnacugikoBaHO 40 AECATKM HanbiNbLLKX 3arpo3
rnobansHomy 300pos'to [13].

Haronocumo Ha BMCOKIN akTWBHOCTI niHe3onigy Ta
TasneHy NpoTv NpobremHux natoreHis, Tomy Ui ABIM He
Cnig 3acTocoByBaTH Ik 3acib nepLuioro BuGOpY, Konm €
anbtepHatuBHi ABI, gouinbHo 36epertu ix sk OCTaHHii
BapiaHT [14].

3rigHo 3 pesynbratamu JOCMIMKEHHS 3a yyacTio 95
xBopwx Ha XK nicnst o6LLMpHIX pesekLii neviHku, y 84,2 %
BUNaKIB BUSIBNEHO GakTepianbHy KOMOHI3aLil0 KOBYHMX

MpoTOKiB, Y 54,7 % nauieHTiB fiarHOCTOBaHO Mmicnsonepa-
LinHi abgomiHanbHi iHdekuii [15]. Enterococcus faecalis
(38,8 %), Enterococcus faecium (32,5 %), Enterobacter
cloacae (16,3 %) Ta Escherichia coli (11,3 %) BU3Ha4eHO
K HanoLLMpeHiLi GakTepii, LLO KOMOHI3YHTb XOBYHI MPO-
Toku; Enterococcus faecium (7,0 %), Enterococcus faecalis
(30,8 %), Enterobacter cloacae (25,0 %) Ta Escherichia
coli (19,2 %) — Haivacriwi 3bygHukv nicnsonepawinHoi
aboomiHanbHoi iHdekuji. bakTepianbHy KonoHisauio va-
CTO BMSABMAIOTH y NaLieHTiB i3 XK, a 3HMKEHHS YyTIvBOCTi
GaKTepil fo iHTpaonepawiiHoi aHTUGIOTUKONPOMINaKTVKK
€ He3anexHUM npeaykTopoM nicnsionepauinHmx abaomi-
HanbHUX iHQEKUin.

[peLibki Ta pyMYHCbKi KMHILMCTY BUBYaNM Mikpobu, Lo
BUKMNUKAIOTb IHEKLO B AiNSHL XipypriYHOro BTpyYaHHS. Y
pesynbTaTi JOCHiMKeHHs 3a yyacTio 165 xBopux (BikoM Bif
18 no 87 pokiB; CMiBBIAHOLLEHHS YOMOBIKIB i XiHOK — 1:2)
BuginerHo 209 wramis G6aktepiit [16]. Hannowwmperiumi
Bua 6akTepin, Wwo suaineHi, — S. aureus (50,72 %); pani —
E. coli (17,22 %) Ta Pseudomonas aeruginosa (10,05 %).
Proteus mirabilis, HechepMeHTYtoui rpamMHeraTMBHI nanuy-
kv, Klebsiella pneumoniae, Enterobacter aerogenes Ta
Proteus vulgaris Takox BUAiNeHi, ane B MEHLMX KifbKOC-
TaX. 3a pesynsratamut TECTY Ha aHTUMIKPOBHY Yy TNMBICTL
wramiB E. coli, 3apeecTpoBaHoO MiABULLEHY CTIKICTb 4O
uedpypokcumy (89,5 %), uedenimy (84,2 %) Ta uedaso-
niny (77,8 %). MoMipHy CTIRKICTb BU3HAYMAM [O aMOKCK-
umunidy / knasynaHaty (42,1 %), uedptpiakcony (42,1 %),
asTpeoHy (31,6 %) Ta umunpodnokcauuHy (31,6 %).
LLitamu E. coli xapakTepu3yBanucs HU3bKOK CTIKICTIO A0
Tpumertonpumy / cynbametokcasony (19,0 %), HynboBoro
CTINKICTIO [0 amikauuHy Ta epTaneHemy. BugineHi wramm
Klebsiella BusiBunncs Ha 100 % cTilikumm [o amniyunixy,
LedypoKkcUMy Ta TWkapuuniHy / knaBynaHaty, a Takox
po uedasonidy (90,5 %), amokemumniny / knasynaHaty
(87,5 %), uednipomy (83,3 %), uedenimy (78,3 %), nine-
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paumniHy 3 Tazobaktamom (62,5 %), LmnpodnokcalmHy
(52,4 %), amikauuny (50,0 %) Ta cynbchameTokcasony 3
Tpumetonpumom (45,5 %) [17,18].

Kpos, 30BY i NereHi 300poBoi NIOAVH BBAXANM NOBHi-
CTHO CTepUIbHUMM CepefoBuLLaMy. Taka Jymka cknanacs
nepezyciM Yepes TEXHIYHI 0OMEXEHHS Mif Yac KynbTUBYBaH-
HS MikpOGIB i3 BigMOBIgHWX 3paskiB TkaHuH [19]. BuseneHHs
MIKPOGIB y HUX NOCNIAOBHO iHTEPNPETYBaNM SK 03HaKY iH-
hexwiii. BTim, BUKOPUCTaHHS HOBUX TEXHOMOTII (CenexkTuBHe
kyneTvByBaHHs, MALDI-ToF-mac-cnektpomeTpis, 16SrRNA
TUMyBaHHs MiKpOOpraHiamiB) ano 3Mory BUSIBUTU CKIaZHO
OpraHisoBaHi Ta AMHaMIYHi MikpobioMn B KPOBI, OBMI Ta
NEreHsIX 300pOBOI THOANHW.

Akwwo He Byae 30BHILLHIX TpUrepiB (Nikapcbka Tepanis,
aHTubioTMKOTepanis, XipypriyHa onepawis, BNV WKigm-
BWX 3BMYOK), CTPYKTypa opraHocneLmdiyHmnx Mikpobiomis
BignoBiZaTMe Npaswnam NPoLLeCis KOEBOMOLLT rocnoaaps,
NOPSiA i3 KOHKYPEHLEH0 3a Hillli Ta MOXMBHI PEYOBUHM Cepes,
pi3HWX MikpobiB. Byab-sike XipypriyHe BTpy4aHHs (arpecys-
He N0 CyTi, HE3aNEXHO Bif, KOHKPETHOI TEXHONOTIT) MopyLLYye
aHaTOMi4Hy KOMNapTMeHTani3auito pisHux Mikpobiomis,
CMPUYMHSIE TPAH3UTOPHE BUHWUKHEHHSI HOBMX MaTOreHHUX
MikpobiomiB.

Ha gymky gocnigHukis, ¢bakTopoM, WO 3yMOBMOE
iHeKLinHMIA Npovec, AicHo Moxe ByTu BnacHe pesekLis
neviHKW, sika NpU3BOAUTL [0 LUBMAKOI pereHepauii Tka-
HUHW, LIO 3anuiumMnacs; Le BuU3HayaloTb K (isionoriyHy
0CobnMBICTb, LLO 3anexuTb Big obcary Ta SKocTi napeH-
Ximun, meTaboniyHoro cepegoBuiia rocnogaps [4]. Tak,
MiABULLEHHS TUCKY B CUCTEMi BOPITHOI BEHU HEMUHYYe
MpW3BOANTb A0 36iMbLUEHHS MPOHUKHOCTI KWLLKOBOI CTiHKM
3i 30iNbLIEHHSIM NPOHUKHEHHS B NOPTaNbHWNA KPOBOTiK Na-
TOreH-acoLiiOBaHNX MONEKYNAPHUX MaTEPHIB KWLLKOBOMO
MOXOMPKEHHS! (YaCTUHM KITITUHHOT MeMBpaHy rpamHeraTyiB-
HWUX MIKpoOpraHiamiB). HaibinbLu BUBYEHUM 3-NOMIX HUX
€ ninononicaxapwa, Lo CTUMYITIOE pereHepavito NeviHky,
ane pasoM i3 TUM 3anyckae CUHAPOM CUCTEMHOI 3ananbHoT
BIANOBIAi, TAXKICTb AKOI BU3HAYAETLCA (DYHKLOHAMNBHUM
06’emMoM neviHku [5].

BucHoBKH

1. 3byaHukamu nicnsionepauinHux 6akTepianbHuX
iHekwin nicns oBLUMPHWX pe3ekLin neviHku € bakTepii 15
BUAIB, i3 HNX 48,4 % LuTamiB MiKpOOPraHi3miB, i301bOBaHNX
i3 GionoriyHux BuAINeHb, — rpamno3nTueHi, 51,6 % — rpam-
HEraTuBHi.

2. BusieneHo wtamm baktepiit rpynn ESKAPE: y xBopux
i3 renaToLEnIoNAPHOK KapLIMHOMOIO, XOrnaHriokapLmHo-
MO, METacTa3aMu KOIOPEKTANbHOrO paky B MEYiHKY i
6iniapHoto 0BCTpyKLiErD NICTst 0BLUMPHIX Pe3eKLii NEYiHKN
cranoBunm 30,9 %, rpamueratveHi — 32,8 %, y xBopux 6e3
GiniapHoi o6cTpykuii — 46,1 % i 36,9 % BianoBigHo.

3.Y pesynbraTi TECTyBaHHSI aHTUBIOTUKIB BUSIBUN
[OCTOBIpHY TEHAEHLi0 [0 NiABWLLEHHS KiNbKOCTi pe-
3UCTEHTHUX LUTaMIB rpaMMO3UTUBHIX | rpaMHeraTMBHUX
GakTepil y pasi po3BuTKy nicnsonepaiiHnX iHeKLinHX
yCKNaZHeHb y XBOPWX Ha renaroLentonspHy KapLyHOMY,
XonaHriokapuuHoMy, B NauieHTiB i3 MeTacTtazamu Korno-
peKTanbHOro paky B neviHky Ta GiniapHow oBcTpyKuieto
nicns oBWMPHMX Pe3eKLil NeYiHKM NOPIBHSHO 3 XBOPUMM
6e3 GiniapHoi obeTpykuii.

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

MepcneKTMBY NOAAABLLLIMX AOCAIMKEHb MONAralTh Y
BWBYEHHI LLNSXiB 3anobiraHHa NposiBam naToreHHoCTi bak-
Tepil MikpobioMiB XBOPOTO Mif Yac XipypriYHnx BTpyyaHb y
Mexax npodinakTM4Hoi aHTUGIoTMKoTEpanii.
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Pelvic small intestine reservoirs of a new type

V. M. Melnyk®*B¢P_Q, |, Poyda®AEF

Bogomolets National Medical University, Kyiv, Ukraine
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Aim. To improve the results of surgical treatment for patients with severe non-cancerous diseases of the colon by developing and
implementing the new type of pelvic small intestine reservoirs.

Materials and methods. A new type of pelvic small intestine reservoirs has been developed and introduced into clinical practice
to improve processes of intestinal digestion, absorption, anal retention after radical surgery for ulcerative colitis, Crohn’s disease
with total colon involvement, familial adenomatous polyposis. Each of the reservoirs has been adapted to anatomical relationships
between the small intestine and the debuccalized surgical anal canal depending on a radical surgery extent and a functional state
of the small intestine. Pelvic small intestine reservoirs of a new type were used in 39 patients of the main study group, 21 (53.8 %)
men and 18 (46.2 %) women. The patients’ age ranged from 21 to 43 years. The comparison group consisted of 42 patients. The
patient groups were identical in terms of sex, age, diagnosis and complications of the underlying disease. Patients in the comparison
group differed in that they underwent the well-known “J”-shaped pelvic small intestine reservoir procedures.

Results. The number of postoperative complications was statistically significantly higher in patients of the comparison group
due to acute and chronic complications, 33.2 % and 10.4 %, respectively. Indicators of intestinal digestion, absorption and anal
retention were statistically significantly better in the majority of patients of the study group. The number of patients with | (mild)
degree of pathological post-colectomy syndrome was significantly higher in the study group, and the number of patients with
diarrheal syndrome and secondary anal incontinence syndrome was significantly lower. Positive results after the introduction
of a new type of pelvic small intestine reservoirs were obtained by applying the following basic principles of their formation:
the use of only known factors of physiological delay in the passage of contents through the small intestine, preservation of the
small intestine wall anatomical integrity, location of the small intestine reservoir at a certain distance from the upper border of
the rectal sphincters, as well as the reasonable expediency of choosing a method of forming the pelvic small intestine reservoir
depending on the patient’s anatomy.

Conclusions. The use of physiological factors of delayed passage of the contents in the small intestine, small intestine wall ana-
tomical integrity preservation in the formation of pelvic small intestine reservoirs of the new type, the reservoir location at a certain
distance from the upper border of the rectal sphincters has resulted in significant improvements in the functions of intestinal
digestion, absorption, and anal retention. Practical application of the new type of pelvic small intestine reservoirs has helped to
significantly decrease the incidence of postoperative complications from 33.2 % to 10.4 %, increase the number of patients with
post-colectomy syndrome of the | (mild) degree from 47.4 % to 86.4 %, reduce the number of patients with diarrheal syndrome
from 55.3 % to 8.1 %, and secondary anal incontinence syndrome from 36.8 % to 5.4 %.
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Ta30Bi TOHKOKULLUKOBI pe3epByapu HOBOro TUNY

B. M. MenbHuK, O. I. Monpa

Merta po60oTy - NoKpaLLUTK pesynbTaTi XipypriYHOro fikyBaHHs MavieHTiB i3 NPUBOAY TSHKKUX HEMYXAMHHWX 3aXBOPIOBaHb TOBCTOI
KWLLIKW LUNSIXOM PO3POBIEHHS Ta BNPOBaKEHHS Ta30BIX TOHKOKMLLKOBMX PE3EPBYapiB HOBOIO TUMY.

Marepianu i metoau. Po3pobneHo Ta BnpoBamkeHo B KIiHIYHY NpaKTVKy Ta3oBi TOHKOKWLLKOBI pe3epByapit HOBOTO Ty, LLO BUKO-
pucTanu Ans nokpaLleHHst nepebiry npoLEeciB KULLIKOBOTO TPaBEHHS!, BCMOKTYBaHHS!, aHaNbHOTO TPUMaHHS Micns pagvkanbHUX
onepaLiii, BUKOHaHWX i3 NPUBOLY BUPa3KOBOrO KoMiTy, XBOpobu KpoHa TOBCTOI KULLKW, MPW TOTANbHOMY YpaxeHHi, POAMHHOMY
afieHoMaTo3HOMy noninosi. KoxeH i3 pe3epsyapiB aganToBaHUN 40 aHAaTOMIYHUX 3B'A3KIB MixX Bigpi3kamu TOHKOI KULLIKK Ta de-
MYKO30BaHOrO XipypriYHOro aHasbHOro kaHasy 3anexHo Bif obcsary pagukanbHoi onepauii Ta 0cobnmeocTen yHKLiOHaNbLHOMO
CTaHy TOHKOI KWLLKMW. Ta3oBi TOHKOKMLUKOBI pe3epByapy HOBOrO TuMy BUKopucTanu y 39 nawieHTiB OCHOBHOI rpyni AOCHIMKEHHS
(21 (53,8 %) 4onosik i 18 (46,2 %) xiHokK). Bik nauieHTiB cTaHoBMB 21-43 poku. [lo rpynu NOPIBHSHHS 3any4nnm 42 nauieHTis.
3a cTarTio, BiKOM, AiarHo30M i yCKagHEHHS MW OCHOBHOTO 3aXBOPIOBAHHS rpyny XBOPKX 3iCTaBHi. [aLieHT rpynu nopiBHAHHS
BIZPI3HANMCS TUM, LLO Y HUX POpMyBany BigoMuiA J-nogdibHIA Ta30BWIA TOHKOKULLKOBUIA pe3epBayap.

Pe3yAbtatn. 3Ha4HO GinbLUOK | CTAaTUCTUYHO AOCTOBIPHOK Byna KinbKiCTb MicnsonepaLiiiuxX yeknagHeHb Y NauieHTiB rpynum no-
PiBHSIHHS, 30kpeMa aiarHocTtoBaHo 33,2 % roctpux i 10,4 % XPOHIYHMX ycknagHeHb. Y GinbLUOCTI NauieHTIB rpyni 4OCTIMKEHHS
3a(ikcoBaHO 3HAYHO KpaLLli Ta CTaTUCTUYHO JOCTOBIPHI NOKa3HWKM (OYHKLIT KMLLIKOBOTO TPaBMEHHS, BCMOKTYBaHHS Ta aHanbHOro
TPUMaHHS. Y rpyni AOCTiZKeHHS BiporiaHo GinbLue nauieHTiB i3 | (nerkvm) CTyneHem natonoriYHOro NOCTKOMNEKTOMIYHOTO CUHAPOMY,
[OCTOBIPHO MEHLLE XBOPWX i3 AiapeiiHM CUHAPOMOM i CUHAPOMOM BTOPWHHOI @HamnbHOI iHKOHTUHEHLi. [103UTUBHI pesynbTaTy
nicns BPOBaKEHHS Ta30BUX TOHKOKWLLKOBWX Pe3epByapiB HOBOTO TUMY OdepXanu 3aBOsK/ BUKOPUCTAHHIO TakX OCHOBHWX
MPUHLMNIB iX hOPMYBaHHS, SIK 3aCTOCYBaHHS NULLE BiLOMMX YNHHKIB (Di3ioNoriYHOi 3aTPUMKI MPOCYBAHHS BMICTY MO TOHKIA KILLILY,
30EpexEeHHs aHAaTOMIYHOI LLiNICHOCTi CTIHKM TOHKOI KMLLKW, pO3TallyBaHHs! TOHKOKWLLKOBOMO pe3epByapy Ha MeBHii BiACTaHi Bif
BEPXHbOI MEXi CAIHKTEPIB NPSMOI KWLLIKW, a TaKOX 3aBAsKM 0BrpyHTOBaHIN AoLinbHOCTI BUGOPY crnocoby hopMyBaHHS Ta3oBOMO
TOHKOKWLLIKOBOTO pe3epByapy 3anexHo Bi 0CODNMBOCTEN aHaTOMIYHMX 3B’13KiB BiApi3Ky TOHKOI KWLLIKM Ta Bigpiaky EMYKO30BaHOTO
Xipypri4HOro aHanbHOro kaHany, 0cobnmBoCTei (PYHKLOHANbLHOMO CTaHy TOHKOI KULLKK.

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.
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BucHoBKu. BukopucTtaHHs disionoriyHux akTopis 3aTpyuMKi MPOCYBaHHS BMICTY MO TOHKIN KULLLL, 36epeeHHst aHaTOMIYHOT Linic-
HOCTI CTiHKV TOHKOI KMLLIKU N Yac hopMyBaHHS Ta30BWX TOHKOKULLKOBWX pe3epByapis HOBOIO TUMY, po3TallyBaHHS pe3epsyapy Ha
MeBHiN BiACTaHi Bif BEPXHBOI MeXi CPIHKTEPIB MPSIMOI KULLKX CMIPUSINO iCTOTHOMY NOKPALLEHHIO (hyHKLLi KMLLKOBOTO TPaBMeEHHS,
BCMOKTYBaHHS, aHarnbHOro TpuMaHHs. BnpoBamkeHHs B KNiHIYHY NPaKTUKy Ta30BWUX TOHKOKWLLKOBWX pe3epByapiB HOBOMO TuMy
CMpYANO 3HAYHOMY 3MEHLLIEHHIO YACTOTU BUHMKHEHHS micnsonepawinHnx ycknaaHeHs (3 33,2 % Ao 10,4 %), 36inbLUEHHIO Kinb-
KOCTi MaLjieHTIB i3 NOCTKONEKTOMIYHAM CUHAPOMOM | (nerkoro) ctyneHs (3 47,4 % 1o 86,4 %), 3MEeHLLEHHHO KinbKoCTi NaLieHTiB i3
fiapenHum cuHgpomoM (3 55,3 % 1o 8,1 %), CMHAPOMOM BTOPUHHOI aHamnbHOI IHKOHTUHEHLT (3 36,8 % [0 5,4 %).

Pelvic small intestine reservoirs are formed after the
largest radical sphincter-preserving operation in colon
surgery — colectomy with ultra-low anterior rectal resection
and mucosectomy of the surgical anal canal [1,2,3,4]. This
operation is performed in severe non-tumorous diseases
of the colon: familial adenomatous polyposis, ulcerative
colitis, Crohn’s disease of the colon with total lesions in the
presence of chronic complications, or severe clinical course
in accordance with clearly defined indications [1,2,3,4,5].
The expediency of forming small intestine reservoirs after
colon removal is due to the need to improve the processes
of intestinal digestion and absorption in order to prevent
severe forms of post-colectomy syndrome occurrence.

The formation of the well-known “J”-shaped pelvic
small bowel reservoir is accompanied by quite frequent
postoperative complications: failure of the reservoir sutures
and the reservoir-anal anastomosis, significant disorders
of intestinal digestion, absorption, anal retention due to the
reservoiritis occurrence, decreased tone of the rectal sphinc-
ters, frequent bowel movements, diarrhea, and significant
loss of liquid chemistry [1,4,6,7,8]. The main reason for the
occurrence of complications and these pathological condi-
tions is due to a decrease and sometimes loss of contractile
capacity of the reservoir walls, its static load on the rectal
sphincters, especially during periods of cavity filling with
contents [1,3,8,9]. Reduction or loss of contractile function
is caused by disorders of innervation and blood supply to
the “J"-shaped reservoir walls which result from the known
features of its formation technique [1,6,8,9].

Given these negative consequences of the well-known
“J’-shaped pelvic small intestine reservoir formation, a new
type of pelvic small intestine reservoir has been developed.

Aim
To improve the results of surgical treatment for patients with
severe non-cancerous diseases of the colon by developing

and implementing the new type of pelvic small intestine
reservoirs.

Materials and methods

The authors include in the concept of “new type pelvic small
intestine reservoir” a new anatomical structure created in
the terminal part of the small intestine without violating the
anatomical integrity of its walls for physiological delay of the
content movement, rather than its accumulation, in order to
improve the processes of intestinal digestion and absorp-
tion. Thus, the new type of pelvic small intestine reservoir is
a structure that is more functional than anatomical.

In accordance with these provisions, the “Method for the
formation of a small intestine reservoir after colectomy and
rectal supraanal resection” was developed [10]. A compo-
nent of the reservoir was a system of fixed anatomical bends

of the small intestine, created by the type of cycloreservoir
using only serous-muscular sutures Fig. 1.

The system of anatomical bends consisted of three
smallintestinal loops arranged by a cycloreservoir type with
a length of 12—14 cm, which corresponded to the longitudi-
nal size of the terminal section of the small intestinal loops
in operated patients. This reservoir was formed in such a
way that its lower edge was proximal to 7-8 cm from the
edge of the small intestine segment. This made it possible to
form an ileo-endoanal anastomosis after the small intestinal
graft was placed into the pelvic cavity together with the
formed reservoir.

In the process of gaining experience in the formation
of this reservoir, the authors encountered some atypical
anatomical and functional conditions that increased the
technical difficulties of forming the reservoir and limited the
possibility of its use. The atypical anatomical and functional
conditions were a reduction in the small intestinal length due
to forced resection of its terminal section and “irritable bowel
syndrome”. Forced resection of the small intestine terminal
part during colectomy with rectal ultra-low resection was most
often performed in case of total Crohn’s disease of the colon
and terminal part of the small intestine. “Irritable small bowel
syndrome” was manifested by hypermotility, hyperperistalsis
of the small intestine, abdominal rumbling, significant loss
of fluid from the ileostomy in the range of 1.5-2.0 liters in
patients after colectomy and rectal resection of the obstruc-
tive type. Due to the reduction in the small intestinal length
and the presence of “irritable bowel syndrome”, it became
necessary to develop a pelvic small intestinal reservair, in
which the physiological delay in the movement of the small
intestine contents would be longer, and the processes of
intestinal digestion and absorption would be more intense.

For this purpose, a “Method of forming a small intestine
pelvic reservoir” has been developed [11]. The peculiarity
of the technique of its formation was the use of two factors
of delayed content movement: anatomical bends in the
terminal part of the small intestine and a retaining valve
located proximal to these bends Fig. 2.

The retaining valve of the original author’s design
was used [12]. Due to the two factors of delayed content
movement, the reservoir was sufficiently adapted to the new
anatomical relationships that arose after the radical stage
of surgery, which was expanded by resection of the small
intestinal terminal part and created favorable conditions for
improving the process of intestinal digestion and absorption,
including in the event of functional pathological conditions.

The main study group consisted of 39 patients who
were operated on at the Coloproctology Centre of Ukraine,
the main clinical base of the Department of Surgery No. 1
of Bogomolets National Medical University from 2014 to
2022 using the developed methods of forming the new
type of pelvic small intestine reservoirs, 21 (53.8 %) men
and 18 (46.2 %) women. The patients’ age ranged from 21
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Fig. 1. The method of forming a small intestine reservoir after colectomy and rectal supraanal resection. 1: system of fixed anatomical bends of the small intestine;

2: site of ileo-anal anastomosis.

Fig. 2. Formed pelvic small intestine reservoir. 1: fixed bends in the terminal part of the small intestine by the type of cycloreservoir; 2: section of the retaining valve.

to 43 years. Ulcerative colitis was treated in 16 (41.1 %)
patients, Crohn’s disease with total colon involvement — in
7 (17.9 %), Crohn’s disease with total colon and terminal
small intestine involvement — in 4 (10.3 %), and familial
adenomatous polyposis — in 12 (30.7 %). Complications
of the underlying disease occurred in 22 (56.4 %) patients.
Acute complications occurred in 10 (25.6 %), including
peritonitis due to colonic wall perforation —in 5, bleeding into
the intestinal lumen in — 3, and toxic colonic dilatation — in
2. Chronic complications occurred in 14 (35.8 %): stricture
—in4, internal intestinal fistulas — in 3, external fistulas —in
3, severe dysplasia — in 3, chronic paracolic inflammatory
infiltrate — in 2, malignancy — in 2. Two patients had two
chronic complications and one patient had three.

Concomitant diseases: hypertension, obesity, diabetes
mellitus, superficial varicose veins of the lower extremities,
essential thrombocytopenia, hypertension, obesity were
diagnosed in 16 (41.1 %) patients.

The radical stage of surgical intervention in 9 (23.1 %)
patients of the main group with acute complications consist-
ed of colectomy, rectal resection of the obstructive type. In
1 (2.6 %) patient, this radical surgery was complemented
by resection of the small intestinal terminal part due to
its damage by Crohn’s disease. Obstructive surgery was
completed with the formation of a rectal stump and a Brook-
type ileostomy. Colectomy with ultra-low anterior resection
of the rectum and mucosectomy of the surgical anal canal
were performed in 17 (43.6 %) patients. This operation
was supplemented with an enforced resection of the small
intestinal terminal section with a length of 15-120 cm in 14
(35.9 %) patients. Indications for resection of the terminal
small intestine were Crohn’s disease of this area in 4 pa-
tients, a significant risk of relapse —in 7 patients, ascending
ileitis in ulcerative colitis — in 3 patients.

After the radical stage, the reconstructive and restora-
tive stage of surgical treatment was performed. It involved

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

the formation of the pelvic small intestine reservoir, its
placement together with a small intestinal graft into the pelvic
cavity, and the formation of an ileo-ileoanal anastomosis.
Primary reconstructive and restorative surgery was per-
formed in 29 (74.3 %) patients, secondary —in 10 (25.7 %).
The secondary stage of surgery was done in 12-14 months,
exclusively after obstructive colectomy with rectal resection.
The rectal stump resection, mucosectomy of the surgical
anal canal were performed, and a pelvic small intestinal
reservoir of an appropriate design was formed depending
on the anatomical relationship between the small intestinal
segments and the surgical anal canal.

The design of the pelvic small intestine reservoir and
ileo-anal anastomosis in all operated patients was “switched
off’” by forming a diverting loop ileostomy for the healing
period within 2—4 months. Each of the developed pelvic
small intestine reservoirs was maximally adapted to the
anatomical relationships that arose after different volumes
of radical surgery. Thus, in 17 (43.6 %) patients with typical
anatomical relationships between the small intestine and
the debuccalized surgical anal canal, a reservoir with only
one factor of delayed content movement was used, namely,
fixed anatomical bends of the small intestine.

In 14 (35.8 %) patients with atypical anatomical rela-
tionships between the small intestine and the debuccalized
anal canal, pelvic small intestine reservoir with two factors
of delayed content movement was used, namely, fixed
anatomical bends and a retention valve located proximal
to these bends. This pelvic small intestine reservoir with
two factors of delayed content movement through the
small intestine was also formed in 4 patients with irritable
bowel syndrome.

The comparison group consisted of 42 patients whose
radical stage of surgical intervention consisted of only
colectomy, ultra-low anterior resection of the rectum, and
mucosectomy of the surgical anal canal. There were no
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cases of the terminal part of the small intestine resection
indicating more favorable conditions for the reconstructive
and restorative stage of surgical treatment which involved
the formation of the traditional “J”-shaped pelvic small
intestine reservoir and a reservoir-anal anastomosis. The
construction of the reservoir and anastomosis was also
“disconnected” by a diverting loop ileostomy for the period
of its healing. There was no significant difference between
the two groups of patients in terms of age, sex, diagnosis of
the underlying disease, complications, comorbidities, which
allowed us to consider them representative according to the
specified comparison criteria.

In both patient groups, standard clinical, laboratory
and instrumental methods of examination were used to
diagnose postoperative complications and determine the
functional results of surgical interventions. Among the
special studies, the radiological method of monitoring the
transit time of the barium sulfate mixture through the small
intestine and the duration of contrast retention in the formed
reservoir was used. To assess the condition of the mucous
membrane of the formed reservoir and the ileo-endoanal
anastomosis, anorectaloscopy was done. Anosphinctero-
metry was performed to determine the rectal sphincter tone.
The processes of intestinal digestion and absorption were
assessed based on the results of a coprological examination
as well as body weight was measured by a medical scale.
Digital data were statistically processed using the software
package StatSoft Statistica 6.0.

Results

Postoperative complications in patients of both groups are
shown in Table 1.

According to the data presented in Table 1, postope-
rative complications occurred in 4 (10.4 %) patients of the
main group. Of these, 3 (7.7 %) had early complications and
1(2.6 %) had late complications. Among the early postope-
rative complications, a pelvic cavity abscess was diagnosed
in 2 patients, and an external fistula of the ileo-endoanal
anastomosis —in 1 patient. These abscesses were opened
and drained on the 9" and 11" day of the postoperative pe-
riod, respectively, through a contraperture created to remove
drains from the pelvic cavity. In both cases, the abscesses
occurred after secondary reconstructive and restorative
operations due to abscessing of pelvic hematomas after
mobilization and rectal stump removal.

An external fistula that opened into the perineum also
occurred in a patient after secondary reconstructive surgery
due to technical difficulties in forming the ileo-endoanal
anastomosis. Prolonged, ineffective conservative treatment
of the fistula for two months was the reason for the anal
stump extirpation along with the ileo-endoanal anastomosis.
The operation was completed with the formation of the life-
long Brook-type ileostomy. In the late postoperative period, 1
year and 2 months after the surgical treatment completion, 1
patient operated on for familial adenomatous polyposis and
a tumor of the mid-ampullary rectum developed ischemic
reservoir due to metastasis of the neoplastic process to
the mesentery of the small bowel graft. This patient also
underwent the anal stump extirpation together with the
ileo-endoanal anastomosis, and the lifelong Brook-type
ileostomy was formed.

The number of postoperative complications in patients
of the comparison group was significantly higher and statisti-
cally significant, due to acute and chronic complications: su-
ture failure of the classical “J”-shaped pelvic small intestine
reservoir and the reservoir-anal anastomosis, reservoiritis,
anastomotic strictures. It should be noted that the anal
stump extirpation with the reservoir and the reservoir-anal
anastomosis was performed in 5 (11.9 %) patients of the
comparison group. Of these, 3 were due to suture failure
of the reservoir and anastomosis, and 2 — due to external
fistulas of the reservoir-anal anastomosis. There were no
cases of postoperative mortality in both groups.

Functional outcomes were determined by studying
individual indicators of the main functions of the digestive
tract: intestinal digestion, absorption, defecation, anal
retention. The results were evaluated 1 year after com-
pleting all stages of surgical interventions. During this
period, the condition of the operated patients was relatively
stabilized, as well as the digestive system was adapted
to new anatomical relationships that arose after the rad-
ical and reconstructive-restorative stages of the surgical
treatment. The study results are presented in Table 2.
Functional outcomes were not studied in 6 patients. Of
these, 4 were in the comparison group and 2 were in the
main group after the anal stump extirpation and removal
of the small bowel reservoir.

According to the data presented in Table 2, the indica-
tors of intestinal digestion and absorption functions, namely,
weight of chyme in the stool and the number of stools per
day corresponding to the physiological norm upper limit for
healthy persons, were observed in the vast majority of the
main group patients and in a significantly fewer patients
of the comparison group. The difference in the number of
patients with these indicators was statistically significant.
The coprological examination results also indicated a more
favorable course of intestinal digestion and absorption in
the main group patients.

According to the results of X-ray control, the time of
barium mixture transit through the small intestine and its
retention in the reservoir was longer, but statistically insig-
nificant, in the main group patients, namely, 5 hours + 40
minutes in contrast to the comparison group patients — 3
hours 50 minutes + 30 minutes (p > 0.05). The barium mix-
ture retention in the reservoir was 4 hours 20 minutes + 30
minutes and 3 hours 40 minutes £ 25 minutes (p > 0.05),
respectively. Fig. 3illustrates the physiological delay in the
barium mixture transition in the small intestine loops and
in the formed reservoir.

According to the reservoirography, the reservoir was
presacral in location with a shape largely resembling a
removed rectal ampulla Fig. 4.

There was a significant increase in body weight as an
integral indicator of intestinal digestion and absorption by
11.7 £ 1.9 kg in the main group patients and 5.6 + 1.4 kg in
the comparison group patients (p < 0.005).

The indicators of anal retention function were signifi-
cantly better in the main group patients. The table shows
a significantly higher number of patients with daytime anal
incontinence and a statistically higher number of patients
with nighttime anal incontinence in the comparison group
compared to those in the main study group. These disorders
of anal retention function were confirmed by the results
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Fig. 3. Radiological monitoring of barium sulphate transition through the small intestine and pelvic small intestine reservoir 8 hours after oral administration. 1: small intestine loops
filled with @ mixture of barium sulphate; 2: a section of the pelvic small intestine reservoir.

Fig. 4. Reservoirogram (lateral projection) performed 2 years after the reservoir formation. 1: small intestine reservoir; 2: area of the retention valve; 3: site of the ileo-endoanal
anastomosis.

Table 1. Postoperative complications

Diagnosis / Complications Patient groups

Stricture of the anastomosis
Total

N N
Early
Abscess of the pelvic cavity 2 5.2 2 4.7
Failure of the reservoir and anastomosis sutures - - 3 71
External fistula 1 26 2 47
Late
Reservoiritis 1 26 4 9.6
- 3 71
4

104 14 33.2*

*: significant differences between indicators (p < 0.001).

Table 2. Functional outcomes

Indicator values Patient groups

Comparison, n = 38

=
o
3
El

[
©
S

The weight of the chyme in the faces

350450 g 91.8 16 42.1*
460-800 g 8.2 22 57.9*
Number of defecations per day

3-5 31 83.8 12 31.5%
6-8 6 16.2 21 55.4**
9 times or more - - 5 13,1
Coprogram results

Mushy consistence of the chyme 35 94.6 17 44.7*
Liquid chyme consistency 2 54 21 55.3**
Fiber presence insignificant moderate

Extracellular starch insignificant moderate

Changed muscle fibers insignificant moderate

Neutral fat insignificant moderate

Cases of anal incontinence

Daytime - - 9 237
Nighttime 3 8.1 1" 28.9*

*: significant differences between indicators (p < 0.05); **: significant differences between indicators (p < 0.001).
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Table 3. Pathological syndromes

Comparison, n = 38

Pathological syndrome and its degree of severity Patient groups
Main, n =37

Degree | (mild) post-colectomy syndrome 32

Degree Il (moderate) post-colectomy syndrome 5

Degree Il (severe) post-colectomy syndrome -

Diarrheal syndrome

Secondary anal incontinence syndrome 2

%

86.4
13.6

8.1
54

abs________ %
18 474"
15 39.5™
5 13.1
21 55.3**
14 36.8*

*: significant differences between indicators (p < 0.05); **: significant differences between indicators (p < 0.001).
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of anosfinctrometry performed 1 year after completing all
stages of the surgical treatment.

The mean values of internal rectal sphincter tone
(resting state) in the main and comparison groups were
39.0 £ 4.2 and 35.0 £ 6.3 mm Hg (p > 0.05), respectively,
and external sphincter tone (with voluntary contraction) were
92.0 + 3.8 and 88.0 £ 3.6 mm Hg, respectively (p > 0.05).
The indicators of internal and external anal sphincter
tone were significantly better in the main group patients
approaching the lower physiological norm limit of similar
indicators in healthy persons. However, differences in these
indicators were statistically insignificant compared to the
comparison group. This indicates that even a slight increase
in rectal sphincter tone can contribute to improvements in
anal retention function.

Based on the above study results of intestinal digestion,
absorption, defecation, anal retention in operated patients
after colectomy, ultra-low anterior resection of the rectum,
mucosectomy of the surgical anal canal, formation of pelvic
small intestine reservoirs, the following severity degrees of
pathological syndromes are shown in Table 3.

The datain Table 3 ndicate that degree | post-colectomy
syndrome prevailed in the operated patients of both groups.
However, the number of such patients in the main study
group was significantly higher and, accordingly, the number
of patients with degree Il post-colectomy syndrome was sig-
nificantly lower. Severe forms of post-colectomy syndrome
were present only in 5 (13.1 %) patients of the comparison
group. Also, the number of patients in the comparison group
with diarrheal syndrome and secondary anal incontinence
syndrome was significantly higher.

Discussion

The use of pelvic small intestine reservoirs of the
new type has contributed to a significant reduction in the
incidence of intra-abdominal postoperative complications,
in the number of operated patients with moderate and
severe post-colectomy, diarrheal, and secondary anal
incontinence syndromes, improvements of functional out-
comes, in particular, the processes of intestinal digestion,
absorption, anal retention. These positive results were
largely due to the technical peculiarities of forming pelvic
small intestine reservoirs of the new type, the development
and formation of which was guided by the following basic
principles:

— the use of only known factors of physiological delay
in the movement of small intestinal contents;

— preservation of the small intestine wall anatomical
integrity;

—the location of the small intestine reservoir at a certain
distance from the upper border of the rectal sphincters and
the ileo-endoanal anastomosis.

The anatomical intestinal bends and retention valves
were used as factors of physiological delay in the content
movements. These factors in the formation of pelvic small
intestine reservoirs ensured a delayed small intestinal tran-
sit of contents that increased the duration of their contact
with the mucous membrane surface and thus resulted in
improved intestinal digestion and absorption.

Preserving the anatomical integrity of the small intestine
wall prevented the accumulation of contents in the reservorr,
its pathological retention, fermentation and putrefaction
processes and, as a result, inflammation in the reservoir
walls — reservoiritis.

The location of the lower border of the small intestine
reservoir at a certain distance, not less than 3—4 cm from
the upper border of the rectal sphincters, allowed to avoid
the load on the muscle structures of these sphincters by the
reservoir walls, especially during the period of its filling with
contents, thereby preventing the occurrence of secondary
anal incontinence syndrome. At the same time, the content
retention in the reservoir was due to the above-mentioned
retention factors rather than by the rectal sphincter tonic
contractions, which occurred in the classic J-shaped re-
servoir formation. The choice of the distance between the
lower border of the reservoir and the upper border of the
rectal sphincters of 3-4 cm was motivated by anatomical
features, namely, the small diameter of the pelvic funnel and
the impossibility of a lower reservoir location.

The peculiarity of using the methods of forming the new
type of pelvic small intestine reservoirs was to adapt each
of them to the anatomical relationships that arose between
the segments of the debuccalized surgical anal canal and
the terminal part of the small intestine after radical surgical
interventions of different sizes, as well as the functional
state of the small intestine.

Due to the above-mentioned particular technical
aspects of the new type of pelvic small intestine reservoir
formation, peculiarities of their use depending on the func-
tional state of the small intestine, anatomical relationships
between the small intestine segments and debuccalized
surgical anal canal, the results obtained in the main group
patients were significantly better compared not only to
those in the comparison group patients, but also to the
data of foreign authors’ publications. In the study group
patients, there was no suture failure of the small intestine
reservoir, reservoir-anal anastomosis and pelvic sepsis
at all. However, according to some foreign authors, this
complication occurred in 9.5 % of patients, and pelvic

Zaporozhye Medical Journal. Volume 26. No. 5, September — October 2024



OpwuriHaAbHI AOCAIAXKEHHS

sepsis —in 5.5 % [13]. In the late postoperative period,
according to some foreign authors, purulent reservoir oc-
curred in 18.8 % of patients, stricture of the reservoir-anal
anastomosis —in 5 %, internal or external fistulas commu-
nicated with reservoirs —in 20 % [14]. In the study group,
these complications occurred in a much smaller number of
patients: 2.6 %, 0.0 % and 2.6 %, respectively. Differences
in most indicators were significant (p < 0.005). Similar data
on the complications after the “J”-shaped pelvic small
intestine reservoir formation have also been reported by
other foreign authors [2,7,15,16,17,18].

Functional outcomes, namely, stool frequency as the
most objective indicator of intestinal digestion and absorp-
tion after colectomy and ultra-low resection of the rectum,
anal incontinence and urgency incontinence episodes
were better, but insignificantly, in the study group patients
compared to the data of some foreign publications. The
frequency of bowel movements in the range of 6-8 times
per day, disorders of defecation and anal retention function
occurred in most of the operated patients [1,16]. In the
study group, the frequency of bowel movements in the
range of 3-5 times per day occurred in 83.8 % of patients.
Bowel voiding 6-8 times per day was observed in 16.2 %
of patients. Anal incontinence syndrome was observed in
only 5.4 % of the operated patients.

Thus, a significantly lower incidence of postoperative
complications in the early and late postoperative periods,
significantly more favorable functional results in the main
study group compared to the comparison group, as well as
data published by foreign authors, indicate the advantage
of the author’s methods of forming the new type of pelvic
small intestine reservoirs, better perfection of the technical
aspects of their formation compared to the classic “J™-
shaped reservoir. It is important to justify the feasibility
of choosing a method of forming a pelvic small intestine
reservoir depending on the peculiarities of anatomical rela-
tionships between the small intestine and the segment of the
debuccalized surgical anal canal, as well as the functional
state of the small intestine.

Better functional outcomes in the study group patients,
in particular, improved intestinal digestion, absorption, de-
fecation, anal retention, led to a significantly higher number
of the main group patients developing | (mild) degree
post-colectomy syndrome (p < 0.05), and a significant de-
crease in the number of patients with moderate (p <0.001)
degree of the syndrome. Moreover, diarrheal and secondary
anal incontinence syndromes were considerably better in
a significantly larger number of the main group patients as
compared to the comparison group (p < 0.001).

Conclusions

1. The use of physiological factors of delayed passage
of the contents in the small intestine, small intestine wall ana-
tomical integrity preservation in the formation of pelvic small
intestine reservoirs of the new type, the reservoir location ata
certain distance from the upper border of the rectal sphincters
has resulted in significant improvements in the functions of
intestinal digestion, absorption, and anal retention.

2. Practical application of the new type of pelvic small
intestine reservoirs has helped to significantly decrease the
incidence of postoperative complications from 33.2 % to
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10.4 %, increase the number of patients with post-colecto-
my syndrome of the | (mild) degree from 47.4 % t0 86.4 %,
reduce the number of patients with diarrheal syndrome from
55.3 % t0 8.1 %, and secondary anal incontinence syndrome
from 36.8 % t0 5.4 %.

Prospects for further research: to improve the technique
of forming pelvic small intestine reservoirs.
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Aim - to analyze the current literature on the role of single nucleotide polymorphism (SNP) of human genes in shaping the clinical
course of the new coronavirus disease (COVID-19).

Results. Based on the results of the analysis and synthesis of the current literature on the role of SNP in shaping the clinical
course and outcome of COVID-19, the clinical and prognostic significance of SNP of genes encoding receptors responsible for
the penetration of SARS-CoV-2 into target cells has been demonstrated. The presence of the D-allele of the ACE gene (DD and ID
genotypes) is associated with the highest risk of severe COVID-19, which makes it possible to offer it as an informative prognostic
marker of COVID-19 severity. SNP of the TMPRSS2 co-receptor gene, known as the androgen responsive gene, at certain loci is
prognostically important, as it leads to an increase in TMPRSS2 expression in men, which promotes virus fusion with the target
cell membrane and has an unfavorable effect on the course of COVID-19 in men.

The data accumulated in the current literature on the clinical and prognostic value of SNP host genes encoding the immune
response has also been analyzed. The role of HLA SNP genes, genes encoding innate immunity factors (TLR), as well as genes
encoding pro-inflammatory cytokines (IL-6, TNF-a, etc.) and acute-phase inflammatory components (CRP) in the development
of severe COVID-19 and the risk of death has been demonstrated. Attention has been paid to the determined role of SNP in the
ACE gene in the development of pulmonary embolism in patients with severe COVID-19. The article has analyzed publications
on the SNP role of host genes in the development of clinical events that are currently interpreted as long COVID. The prognostic
role of the IL-10 gene SNP and its receptor gene in the formation of long-term consequences of the new coronavirus infection
has been demonstrated.

Conclusions. SNP of host genes encoding receptors responsible for the entry of SARS-CoV-2 into target cells and SNP of genes
encoding immune response have some prognostic value in assessing the risk of severe course and adverse effects of COVID-19.
The accumulation of data on genetic risk factors for adverse outcomes of the new coronavirus disease will allow us to enhance the
understanding of this infection pathogenesis, improve patient stratification and individualize therapeutic interventions.

Keywords:
coronavirus
disease, COVID-19,
viral infection,
single nucleotide
polymorphism,
clinic, diagnosis,
prognosis.
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Cy4acHui NOrAsp Ha poAb OAHOHYKAE€OTUAHOTO NOAIMOPi3MY reHiB AOAMHU
y dopmyBaHHi 0cob6AMBOCTEH KAiHIUHOrO nepebiry Ta HacAiAKiB HOBOI KOpPOHaBIPYCHOI
xBopob6u (COVID-19)

10. 0. PsibokoHb, E. M. T'yceiiHoB, K. B. KanalwiH1k

Merta po6oTi — npoaHaniayBaTu BifOMOCTi Cy4acHOi HaykoBOi NiTepaTypu LWOAO Poni OAHOHYKNeoTuaHoro nonimopdiamy (Or)
reHiB JIIOAMHM Y hopMyBaHHi 0cobnmMBOCTEN KniHiYHOrO nepebiry HOBOI kopoHaBipycHoi xeopobu (COVID-19).

Pesynbrati. Y pesynsrati aHanisy 11 y3aranbHeHHs BifoMocTel haxoBoi nitepatypy wozo porni Ol rexis rocnoaaps y opMyBaHHi
ocobnueocTen kniniyHoro nepebiry Ta Hacnigkie COVID-19 nokasaHo KniHiko-nporHocTuyHe 3HadeHHs Ol reHis, WO KoayoTb
peLienTopw, BignosiganbHi 3a notpannsHia SARS-CoV-2 go knitun-miweHei. Akwo suseneHo D-anensb reHa ACE (reHotunm DD i
ID), puauk po3suTky Tskkoro nepediry COVID-19 Harsuwumin. OTxe, € NifCTaBM BUSHA4UTM AOTO SIK iHPOPMATUBHUIA NPOrHOCTUYHUIA
mapkep TskkocTi COVID-19. OIN reHa ko-peuentopa TMPRSS?2, BinoMuin sk aHOPOreHHUI peakTUBHUI reH, Y MEBHUX NOKycax
Mag€ MPOrHOCTUYHE 3HAYEHHS, OCKINbKY NMPKU3BOAUTL A0 36inbLueHHs excripecii TMPRSS2 y 4onogikis, a 0TXe CNPUYMHSE 3nUTTS
BipyCy 3 MEMBPaHOO KNiTUHU-MILLEH Ta, BiBNOBIAHO, Mae HecnpusaTIMBKIA BB Ha nepebir COVID-19 came B Yonogikis. INpo-
aHanisoBaHO TakOX BiJOMOCTi HAyKOBOI NiTepaTypy LLOAO KIiHIKO-MPOrHOCTUYHOTO 3Ha4eHHs Of1 reHis rocrnopapsi, WO KoayoTb
iMyHHy BignoBiap. MokaaHo ponb Ol rexiB cuctemun HLA, reHis, Lo kogytoTb dhaktopu BpogeHoro imyHiTeTy (TLR), a Takox
reHiB, siki koaytoTb npo3ananbHi LTokiv (IL-6, TNF-a Towwo) Ta roctpodasosi komnoHeHTH 3ananerHs (CRP) y po3BuUTKy TSKKOrO
nepebiry COVID-19 Ta puauky netanbHoro Hacnigky. Onucaqo ponb Ol nonimopdpiamy reHa ACE y po3suTky Tpomboemoonii
nereHeBoi apTepii y xBopwx i3 Tshxkkum nepebirom COVID-19. Busuunu aai wopo poni Ol reHiB rocnogapst B po3BUTKY KIiHIYHUX
MoAin, LWo Bu13HavaroTb HuHi sik long-COVID. OnucaHo nporHocTuyHy porb O reHa IL-10 Ta reHa oro peuentopa B oopMyBaHHi
BifJaneHyx HacriaKiB HOBOI KOPOHABIPYCHOI iHGeKLji.

BucHoBku. Ol reHiB rocniogaps, LU0 KOAyKTb peLenTopy, BianosigansHi 3a npoHnkHeHHst SARS-CoV-2 y kniTuHu-Miluei, a Orl
TEHiB, LLO KOZY0Tb iMyHHY BiAMOBIAb, MaOTb NEBHE NPOTHOCTUYHE 3HAYEHHS! LLOAO OL{IHIOBAHHS PU3NKY TsKKOTO nepebiry Ta He-
cnpusaTtnueux Hacnigkis COVID-19. HakonnyeHHs BiGoMOCTEN NPO reHeTUYHi (hakTopy puanky HecnpusTnmeoro nepebiry HoBoI
KOpOHaBipyCcHOI XBOpo6M AacTb 3MOry NOrMOMTM PO3yMiHHS NaToreHesy Liei iHeKLii, CnpusTUMe NoKpaLLeHHIo CTpaTudikai
XBOPMX Ta iHAMBIAyanisaLji TepaneBTMYHOMO BTPYYaHHS.
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It is known that the cellular component of immune defense
plays a key role in the pathogenesis of infectious diseases
of viral origin. One of the properties of the body’s immune
system is a significant variation in resistance to various
infectious diseases. Each person has an individual set of
nucleotide pairs, which determines the reactivity of innate
and acquired immunity and predisposes to resistance or
susceptibility to various pathological conditions [1,2,3].
Today, it is important to study the role of the various human
gene activity in the course of diseases and complication
development. Studies of many scientists have shown that
the activity of cytokine production depends on the polymor-
phism of the genes that encode them [4,5].

For molecular diagnostics of diseases, the most
important change in gene structure is single nucleotide
polymorphism (SNP), which determines the peculiarities
of the defense reaction development and the state of the
body immunological reactivity. Many researchers point
out the role of cytokine gene SNP in predicting the occur-
rence and severity of infectious diseases, and in some
clinical situations, it is even important for individualizing
therapy [6,7].

The significant variability in the clinical symptoms of
coronavirus disease (COVID-19) is currently explained
by both viral factors, which include the virus strain and
viral load, and the peculiarities of the immune response
to SARS-CoV-2 replication in each patient, which is
associated with genetic factors [8,9]. Given the leading
role of immune-dependent mechanisms in the progres-
sion of the new coronavirus disease, it is particularly
important to understand the role of genetic factors that
determine the specificity of the receptor apparatus of host
target cells and the course of the immune response to
virus-infected cells.

Therefore, among the many human factors that can
explain increased susceptibility to SARS-CoV-2 and a high
risk of severe and fatal COVID-19, human genetic charac-
teristics are increasingly recognized as a critical determinant
of susceptibility or resistance to this infection, as well as a
prognostic marker for probable clinical outcomes in infected
individuals [10].

Aim
To analyze the current literature on the role of single nucleo-

tide polymorphism of human genes in shaping the clinical
course of the new coronavirus disease 2019.

Results

Today, it is clearly understood that a feature of the new
COVID-19is a great variation in clinical symptoms from al-
most asymptomatic to extremely severe forms [11]. To date,
no specific SARS-CoV-2 mutations have been identified
that could explain this difference in clinical manifestations
of the disease. Therefore, there is a growing focus on
clarifying the role of human genetic factors in the course
of COVID-19 [11,12]. It is believed that the identification
of genes associated with the severity of COVID-19 will
allow to identify the main molecular pathways involved and
select candidate genes for future research and therapeutic
development [11,12,13].

Clinical and prognostic significance of receptor gene
SNP responsible for SARS-CoV-2 entry into target cells. At
the first stages of studying the pathogenesis of COVID-19,
attention was drawn to host genetic factors associated with
receptors through which SARS-CoV-2 is able to enter the
target cell, such as polymorphisms in the genes for angi-
otensin-converting enzyme 2 (ACE2) and transmembrane
serine protease 2 (TMPRSS2) [14].

ACE2 spans 39.98 kb of genomic DNA on chromo-
some Xp22, so it was immediately believed that X-linked
heterozygous alleles may have a protective effect by
counteracting viral infection and reducing local inflamma-
tion and, accordingly, protecting women more from the
adverse effects of COVID-19 [14]. Since the ACE ID gene
polymorphism is associated with diabetes mellitus, chronic
heart failure, and hypertension [15], which are risk factors
for adverse COVID-19 outcomes, it is currently suggested
that the D-allele of the ACE polymorphism may influence the
COVID-19 progression, which requires further study [14].
In addition, given that the DD genotype of the ACE gene is
more common in the European population, it may to some
extent explain the highest morbidity and mortality among
Europeans [16,17]. A strong correlation between mortality
from COVID-19 in patients with the DD genotype and ACE
ID gene has been reported by other researchers [18], who
believe that this genotype may also be an informative
prognostic marker of the new coronavirus disease severity.

The role of ACE2 gene SNP in susceptibility to
SARS-CoV-2 has been demonstrated in several studies
[19,20]. SNPs of the ACE2 gene K26R (rs4646116), M82I
(rs267606406) and E329G (rs143936283) have been
shown to be associated with higher affinity in interaction
with the S-protein of SARS-CoV-2, which leads to a more
severe course of coronavirus disease [19]. At the same
time, the ACE2 gene SNPs 121T (rs1244687367), E37K
(rs146676783) and D355N (rs961360700) are associated
with lower affinity for interaction with the S-protein of SARS-
CoV-2, which may contribute to a decrease in susceptibility
to this disease [19]. According to [20], a higher incidence
of infection and risk of death from COVID-19 is associated
with the presence the ACE2 SNP rs2285666.

The accumulated data on the SNP role of the ACE gene
in susceptibility to coronavirus disease (COVID-19) and
the severity of the clinical course have been summarized
in a meta-analysis and evidence of certain genetic deter-
minants of COVID-19 that exist today has been presented.
The meta-analysis has shown that high susceptibility to
COVID-19 was associated with the ACE gene ID genotype
atthe rs4646994 and rs1799752 loci, and SNP of the ACE2
gene at the rs2285666, rs2106809, and rs2074192 loci had
a statistically significant association with the development
of severe and critical COVID-19 [20].

However, the penetration of SARS-CoV-2 into the target
cellis possible only if there is a co-receptor, the role of which
is played by transmembrane serine protease (TMPRSS2),
which promotes the fusion of the viral membrane with the
target cell membrane and the virus entry into the cytoplasm
[21,22]. TMPRSS2 is known as an androgen receptor
gene, the polymorphism of which at the loci rs2070788,
rs7364083, rs9974589, rs8134378 has a certain prognostic
value. For example, SNP of the TMPRSS2 gene rs8134378
has been shown to increase TMPRSS2 expression in men,
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which promotes virus fusion with the target cell membrane
and, accordingly, has an adverse effect on the course of
COVID-19 in men [23]. The genomic region of the quan-
titative trait locus (eQTL) expression includes not only
the TMPRSS2 gene itself, but also the MX1 gene, which
encodes a protein involved in cellular antiviral defense. The
eQTL rs35074065 variant associated with overexpression
of the TMPRSS2 co-receptor in combination with low ex-
pression of MX1 may lead to increased susceptibility to viral
infection coupled with impaired cellular antiviral response.
This may explain the more severe course of COVID-19 in
patients with the relevant features of this genomic locus [22].
Given the important role of the TMPRSS2 gene in the initial
stage of SARS-CoV-2 infection, researchers [24] suggested
that targeting the expression or activity of TMPRSS2 could
be a potential target for the development of antiviral drugs
effective against COVID-19.

In determining the clinical and prognostic SNP role,
attention was paid not only to the genes encoding the main
receptor ACE2 and the co-receptor TMPRSS2 through
which SARS-CoV-2 enters the target cell, but also to the
APOE gene encoding the lipoprotein Apo E, which is a
multifunctional protein involved in lipid metabolism and a
structural component of cell membranes. It is known that
there are three isoforms, namely APO E2, APO E3 and
APO E4, respectively, with SNPs of this gene at positions
112 and 158 [25].

Previous studies have demonstrated the association
between APOE E4 and infectious diseases of viral etiology,
in particular, hepatitis C virus, human immunodeficiency
virus infection, and herpes simplex virus infection [26]. Spe-
cifically, in hepatitis C, the APOE E4 genotype is associated
with a low risk of chronicity and slower fibrosis, and in human
immunodeficiency virus infection, on the contrary, with
accelerated progression of immunodeficiency [26]. When
infected with herpes simplex virus APOE E4, the genotype
is associated with increased viral persistence in cells of
the central nervous system, which may increase the risk of
developing Alzheimer’s disease [26]. In the new coronavirus
disease, the influence of the APOE E4 genotype on the
clinical course of COVID-19 has also been documented,
which has a certain pathogenetic explanation.

According to [27], E4 carriers have elevated levels of cir-
culating and tissue-specific cholesterol, as well as elevated
levels of low-density lipoprotein directly in pneumocytes and
pulmonary macrophages, which is the cause of increased
accumulation of ACE2 and TMPRSS?2 in cholesterol-rich
domains. Researchers [27] believe that cholesterol en-
richment of target cell membranes may be a critical factor
in determining the risk of SARS-CoV-2 infection. The me-
ta-analysis has confirmed the above pattern and proved that
APOE E4E4 and E3E3 genotypes were associated with a
23.6 % increase in the risk of SARS-CoV-2 infection. At the
same time, the APOE E4E4 genotype increased the risk
of human infection with COVID-19 by 20.9 % and 22.8 %
compared to the APOE E3E4 and APOE E3E3 + E3E4
genotypes, respectively [10].

Clinical and prognostic significance of SNP in human
genes encoding immune response. Since the human
leukocyte antigen (HLA) system is directly involved in the
formation of an effective antiviral cellularimmune response,
HLA genes immediately caught the attention as a potential
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marker of susceptibility to COVID-19 and the disease seve-
rity [28]. According to the results of a study [29], it has been
proved that in the presence of HLA-B*46:01, the number of
presented binding peptides for SARS-CoV-2 was the lowest.
This explains the association with a higher risk of SARS-
CoV-2 infection, while HLA-B*15:03 had the highest ability
to present highly conserved SARS-CoV-2 peptides, which
are also present in other human coronaviruses allowing for
cross-talk in T-cell responses. Other researchers [30] have
shown that HLA-C*04:01 was clearly linked to the risk of
severe COVID-19 and an almost twofold increased risk of
acute respiratory failure requiring mechanical ventilation. In
addition, SNP rs660895 (GA genotype) of HLA-DRB1 and
HLA-DRB5 has been shown to correlate with increased
serum interleukin-6 (IL-6) levels in SARS-CoV-2 infected
individuals being associated with a more severe course of
COVID-19 [31].

A series of studies have shown that dysregulation of
innate immunity, which determines early control of SARS-
CoV-2 infection, leads to hyperinflammation and, conse-
quently, a more severe course of the disease and the risk of
death [32,33]. Therefore, it was immediately suggested that
SNP of innate immune system genes should be assessed
as risk factors for COVID-19 outcome. For example, a study
[34] has shown that SNP in the IL-18 gene at the rs1834481
locus was an independent risk factor for pneumonia. SNP
in the TLR2 gene at the rs5743708 locus and the TLR4
gene at the rs4986791 locus increased the risk of severe
SARS-CoV-2-associated pneumonia by 3.6 and 2.5 times,
respectively [34]. After obtaining the above results, the
authors confirmed the assumption of a significant influence
of the host's genetic background on the clinical phenotype of
COVID-19 and suggested the use of established predictors
in clinical practice [34].

It is known that the interferon (IFN) system plays a
major role in antiviral defense. For example, interferon-in-
duced transmembrane protein 3 (IFITM3) limits the spread
of many viruses in the human body, including influenza
A virus, which is capable of pandemic spread [35]. The
antiviral effect of IFITM3 is associated with its dimerization
in endolysosomal membranes preventing the virus from
entering the cell cytoplasm [36]. SNP in the IFITM3 gene
at the rs12252 locus has a clear clinical and pathogenetic
significance as it leads to the formation of a truncated pro-
tein in the N-terminal region which consequently causes its
inability to provide antiviral protection. A meta-analysis has
demonstrated a relationship between SNP in the IFITM3
gene at the rs12252 locus and both susceptibility to influ-
enza and its severity, namely, the association between the
CC genotype and a higher risk of severe influenza [37].
A similar pattern regarding the SNP role in the IFITM3
gene has been found in another meta-analysis in relation
to COVID-19 [10]. The C-allele of the IFITM3 gene at the
rs12252 locus and the CC genotype were found to cause
19.0 % and 58.7 % higher chances of SARS-CoV-2 infection
compared to the T-allele and TT genotype, respectively. In
COVID-19, the association between SNP in the IFITM3
gene at the rs12252 locus and an increased risk of SARS-
CoV-2 infection is also explained by the reduced antiviral
activity of IFITM3 in carriers of this mutation [10]. In addition,
SNP rs10735079 in the IFN-induced antiviral oligoadenylate
synthase 1 and 3 genes is associated with an increased
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risk of hospitalization in patients with COVID-19 [38]. SNP
role in IFN genes has been demonstrated in other studies.
In particular, rs28368148 (CG genotype) of the IFN-a gene
has been shown to have a strong association with severe
COVID-19 [39].

Based on many studies, cytokine gene polymorphism
has demonstrated a clear impact on the risk of developing
the so-called “cytokine storm” and, consequently, on the
severity of COVID-19[19,32,40,41]. IL-6 is known to be one
of the leading cytokines, the degree of increase in which is
clearly correlated with the “cytokine storm” development.
SNP in the IL-6R gene (rs4537545, TC genotype) was
associated with the highest serum IL-6 levels, which was
correlated with the severity of COVID-19 [32]. Given this
genetic risk factor for the development of severe and critical
course of COVID-19, researchers have drawn attention
to the certain expediency of taking this genetic factor into
account when deciding on treatment correction with the use
of drugs for which IL-6 is the main target [32].

To determine the role of SNP in the tumor necrosis
factor-a (TNF-a) gene G-308 A, 900 patients with COVID-19
and 184 control subjects were examined. It has been proved
that 80.0 % of patients with the AA genotype had a severe
course of the disease compared to 41.7 % of patients with
the GA genotype, while the authors did not observe severe
COVID-19in any case with the GG genotype of the TNF-a
gene. According to researchers, in patients with prognosti-
cally unfavorable AA genotype of the TNF-a gene, the use
of anti-TNF-a monoclonal antibodies could be a promising
direction in individualizing treatment [40].

In addition, an analysis of the Italian population has
shown that SNP in the chemokine receptor gene CCRS5,
namely at the loci rs9845542, rs12639314 and rs35951367
(GT genotypes), were associated with reduced CCR5
expression in lung tissue and, accordingly, were related to
an increased risk of severe COVID-19 [41].

The prognostic role of elevated serum levels of C-re-
active protein (CRP) in patients with COVID-19, which can
reach extremely high levels, was proven at the beginning of
the pandemic [42]. Proinflammatory cytokines, in particular
IL-6 and TNF-a, which are produced in excessive amounts
during the “cytokine storm”, significantly stimulate CRP
production by hepatocytes [43]. Therefore, according to the
results of a series of studies [42,44], CRP has been pro-
posed to be used as a biomarker of COVID-19 severity and
risk of death. Molecular genetic studies have demonstrated
a relationship between serum CRP elevation and mortality
in patients with COVID-19 and SNP in the CRP gene [45].

Thus, based on the results of genotyping the CRP gene
SNP at the rs1205 and rs1800947 loci in 2023 patients
who died as a result of COVID-19 and 2307 patients who
recovered, a significant difference in the frequency of minor
alleles was found: T-allele of CRP at the rs1205 locus and
G-allele at the rs1800947 locus. The risk of death from
COVID-19 was clearly associated with the GG genotype
of the CRP gene at the rs1800947 locus. Furthermore, it
should be noted that in patients with COVID-19, the CC
genotype of the CRP gene at the rs1205 locus and the GG
genotype of the CRP gene at the rs1800947 locus were
associated with significantly higher serum CRP levels [45].
Particularly noteworthy are the results of a meta-analysis
[46] showing that association between SNP in the CRP gene

at the rs67579710 locus and the thrombospondin-3 gene
influences not only the severity of immune inflammation
but also the risk of developing thrombotic complications.

In a developing clinically significant form of COVID-19,
some patients show signs of liver damage. At the same time,
not only liver damage due to the hepatotoxic effects of cer-
tain drugs used in the treatment of COVID-19, but also the
influence of genetic factors on the development of hepatic
consequences of SARS-CoV-2 infection is currently being
considered [47,48,49]. Researchers [47] have reported
that, regardless of the treatment prescribed, patients with
the membrane-bound O-acyltransferase domain of the
corresponding gene at the rs641738 locus had a significant
increase in total bilirubin levels, biochemical signs of cytol-
ytic syndrome with increased alanine aminotransferase ac-
tivity and intrahepatic cholestasis syndrome with increased
alkaline phosphatase activity, combined with a decrease in
serum albumin levels at hospitalization, indicating a genetic
predisposition [47].

Other researchers have also revealed the influence
of certain genetic factors on the liver damage degree. For
example, SNP at the rs11385942 G>GA locus in the chro-
mosome 3 gene cluster and SNP at the rs657152 C>Alocus
of the ABO system were clearly associated with the severity
of liver damage, that was diagnosed during hospitalization
of patients with SARS-CoV-2 infection [48,49].

Prognostic significance of host gene SNPs in the deve-
lopment of fatal thrombotic complications in COVID-19. Itis
known that high levels of D-dimer and CRP are biomarkers
for predicting the risk of thrombotic complications, the deve-
lopment of which leads to increased mortality in patients with
severe COVID-19 [50]. It has been suggested that complex
genetic chains may underlie the predisposition to thrombotic
events in patients with COVID-19 [51,52].

Authors of study [51] retrospectively assessed a num-
ber of gene SNP distribution that might be associated with
thrombotic risk in patients with COVID-19 who developed
pulmonary embolism (PE) or did not develop PE. The main
findings of this study demonstrated a significantly higher per-
centage of homozygous mutant genotypes of ACE (genotype
DD) and APOE (genotype CC) in patients with PE compared
to patients without this thrombotic complication. In addition,
in patients with PE, the level of D-dimer elevation was signi-
ficantly higher in carriers of the DD and ID genotypes of the
ACE gene and in carriers of the CC and TC genotypes of the
APOE gene [51]. The authors of the study have formulated a
certain pathogenetic explanation for the ACE gene SNP role
in the formation of higher levels of D-dimer and, accordingly,
the PE risk. It has been suggested that an imbalance in ACE/
ACE?2 receptor levels, which is inherent in the DD and ID
genotypes of the ACE gene, may induce endothelial cell apo-
ptosis, resulting in prolonged hypercoagulation and, hence,
a greater level of D-dimer elevation and risk of developing
PE in patients with COVID-19 [51].

Since it was previously known about the racial dif-
ference in the ACE gene SNPs, namely the prevalence
of the D-allele in European populations (8287 %), and
the I-allele in East Asian populations (33-51 %) [53], the
estimated prognostic significance of the ACE gene SNP
allowed to explain the higher incidence of fatal thrombotic
complications in a number of European countries (Spain,
Italy, France) [51].
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The role of host gene SNPs in developing long COVID.
Since many studies have shown the role of human genetic
polymorphism as a critical factor in shaping the severity of
COVID-19 clinical symptoms and the risk of adverse out-
comes, at a certain stage of studying the new coronavirus
disease, the question arose about clarifying the role of
host gene SNPs in developing long-term symptoms of long
COVID [54]. Currently, long COVID is defined as the pres-
ence of persistent long-term symptoms after SARS-CoV-2
infection for at least four weeks after the onset of symptoms
in individuals with laboratory confirmation of COVID-19
[54]. On the one hand, the long-term clinical symptoms of
COVID-19 can be explained by old age and comorbidities
[55], but on the other hand, severe consequences of this
disease and long COVID have been reported in young
people without comorbidities [56]. The above indicates
the presence of genetic risk factors for long COVID which
currently needs to be studied. In the current literature, there
are already studies focused on clarifying the role of genetic
factors in the development of long COVID [54].

Thus, researchers [54] have identified possible rela-
tionships between SNPs in 37 candidate genetic variants
and the development of clinical signs of long COVID. The
study has shown that both SNP of genes encoding receptors
responsible for SARS-CoV-2 entry into target cells and SNP
of genes encoding immune responses were associated
with the risk of long COVID. SNP of the ACE2 gene at
the rs2285666 locus, namely the CC genotype, has been
shown to be associated with a significant reduction in the
risk of developing long COVID, in contrast to the CT and
TT genotypes, which were associated with a high risk of
developing long-term manifestations of the disease [54].

SNP of cytokine genes and their receptors also play a
role in the development of long COVID. In particular, with
SNP of the IL-10 gene at the rs1800896 locus, namely
the TC and CC genotypes, the risk of developing long
COVID is statistically significantly higher than that with the
TT genotype [54]. In addition, a SNP of the IL-10 receptor
at the rs8178562 locus, namely the GG genotype, has a
high association with the risk of developing long COVID
compared to the AA and GA genotypes [54].

Conclusions

1. SNP of host genes encoding receptors responsible
for the entry of SARS-CoV-2 into target cells and SNP of
genes encoding immune responses have some prognostic
value in assessing the risk of severe disease and adverse
outcomes of COVID-19.

2. The accumulation of data on genetic risk factors for
adverse outcomes of the new coronavirus disease 2019
will allow us to enhance the understanding of this infection
pathogenesis, improve patient stratification and individualize
therapeutic interventions.

Prospects for further research. In our opinion, further
research on the role of genetic factors in assessing the
characteristics of the course and consequences of the
new coronavirus disease 2019 will allow us to establish
informative markers for patient stratification and create
certain directions in the development of individualized
pharmacological treatment.
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Ornsaam

Moka3aHHA A0 TPaHCNAAHTAaLi cepus.
Y LeHTpi yBaru - nporpecuBHa cepLeBa HEAOCTaTHICTb

B. ®. Netpo®*1ABDF M, B, MaHbkiB®2CE

*\bBIBCbKMI HALLIOHAABHWIA MEAWUUHWIA yHIBEpCUTET iMeHi AaHuAa faanLbKoro, YkpaiHa, 2KoMyHaAbHe HenpubyTKoBe NiANTPUEMCTBO
«MepLue TeputopianbHe MeanyHe 06’epHaHHsA M. AbBOBa», BiaokpemaeHui niapo3ain «\ikapHs Cesatoro Mukonas», M. AbBiB, YkpaiHa

A - KOHUENLiA Ta AM3arH AOCAIAXEHHS; B - 36ip aAaHux; C - aHaAi3 Ta iHTepnpeTauisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - ocTatouHe 3aTBEPAXEHHS CTaTTi

CepueBa He[oCTaTHICTb HANEXMTb 0 HANBAXIMBILLMX MeAWKO-CoLlianbHMX npobnem. Monpu yenixv B nikyBaHHi Liei natonorii,
sIKi BOCATHYTO 3aBAsKM 3acobaM, PeKOMEHA0BAHUM HaCTaHOBaMU, OKPEMI NMaLiEHTU CTalTb HeYyTIMBUMMM 4O Tepanii. Pedpak-
TEPHICTb [0 NiKyBaHHS, PEKOMEH0BAHOIO HACTaHOBAMW, 03HAYaE, LLIO XBOPI HE MOXYTb CMOAIBATICS Ha NONErLLEHHS CUMMTOMIB i
NOZOBXEHHS TPUBAMNOCTI XUTTS. Y LiX OCib AiarHOCTYHOTh CTazito NPOrpeaieHTHOI CepLIeBOi HEAOCTATHOCTI, BOHW MatoTb HaMripLLi
MOKA3HUKMN BIPKUBAHOCTI NMOPIBHSHO 3 NaLjEHTaMM 3 iHLUMMM TUMaMy XPOHIYHOI CepLEBOi HEOCTATHOCTI. FAKLLO Taki NaLieHTn He
MatoTb NPOTUNOKa3aHb, iM PEKOMEHAYIOTb TpaHcnnaHTaLito cepus. OcTaHHIMU pokamm B YkpaiHi po3pobrieHo npaBoBe nigrpyHTs
[NSi TPaHCTNaHTaLi opraHiB, a TakoX HanaromkeHo poboTy iIHCTUTYLN TPYNHOro AoHopcTaa. Lii 3amiHv ganu amory cyTTeBo 36inb-
LUMTK LLOPIYHY KibKICTb TPAHCMNaHTaLn cepus B KpaiHi.

Merta po6oti — cucTemMaTM3yBaTh CyyacHi 3HaHHs Npo KiHLEBI CTaAii cepLieBoi HeA0CTaTHOCTI, onucaTy cnocobi BYacHo AiarHoc-
TUKM NPOrPECUBHOI CEPLIEBOI HEAOCTATHOCTI Ta NOKA3aHHS [11s HANPaBMEHHs Ha TPaHCNMaHTaLilo cepus.

LLloHalmeHLLEe B KOXHOMO AECATOro MalieHTa 3 CepLeBoio HEAOCTaTHICTIO BU3HaYatoThb MOTiPLLEHHS A0 NPOrpedieHTHOI cTagii. Y
CcTaTTi feTaniayBanu KniHidHi TpaekTopii naLlieHTiB i3 cepLeBo HeROCTaTHICTO, 0COBNNBY yBary 3BepHyNM Ha pedpaKTEPHNX XBO-
puX, BiAMNOBIAHO 0 YMHHMX HACTaHOB | pekoMeHaaLin. BusHaunnu ronosHi natodisionorivHi NaHKk1 Ta BiAnoBiaHi KNiHiYHI NposiBu
NPOrpecnBHOI cepLeBoi HepocTaTHoCTi. OnMcaHo TPYAHOLLI Mig Yac NPOrHO3yBaHHs TPUBANOCTI XUTTS Ta MOXIIMBI NepeaBICHKN
pedhpakTepHOCTI A0 NiKyBaHHS, LLI0 peKOMEeHA0BaHe HacTaHoBaMW. HaBefeHO CyyacHi AiarHOCTUYHI KpuTepii NporpecvBHOI cepLieBoi
HepoCTaTHOCTI, WO nepebavatoTb 3acTOCyBaHHS disvkanbHWX, NabopaTopHUX i BidyanisaLiiiHux MeTogiB 0BcTexeHHs. Busunnm
NPUHLMNM AMEPEHLIRHOT AiarHoCTMKX, 0COBAMBO MixX CUMMNTOMHORO | NPOTPECUBHOKO CEPLIEBOI0 HEOCTATHICTIO. [eTanisyBanu
TpUrepu Ans CKepyBaHHs MavieHTiB y LEHTp TpaHcnnaHTawii cepus. HaBeaeHo cyyacHi pekoMeHaauii 3 TpaHcnnaHTauii cepus,
LLIO CTOCYOTbCS NPOrPECVBHOI CEpLIEBOI HEAOCTATHOCTI.

BucHoBKu. Sk nporpenieHTHY BU3HaYaloTb CepLeBy HEAOCTATHICTb, L0 NPOrpecye BHACMAOK pedpakTepHOCTI A0 NiKyBaHHS.
[LiarHocTyHi kpuTepii NPOrpecuBHOI CepLIEBOi HeOCTATHOCTI PO3POBNEHi BIfHOCHO HELLOAABHO. BCTaHOBNEHHS LIbOro fiarHo3y
notpebye rmmnbokoro po3ymiHHs NaTodisionorii Ta onaHyBaHHS Cy4acHWX 3acobiB 0OCTEXEHHS KapaionoriyHoro navjexHTa. BHac-
NiAOK BKpan HECTIPUSTIIMBOTO MPOTHO3Yy AjarHOCToBaHa MpOrpecvBHa CepLieBa HEAOCTATHICTb € aBCOMIOTHUM MoKa3aHHAM Ao
HanpaBneHHs A0 LeHTPY TpaHcnnaHTaLii cepus.

KatouoBi croBa:
nporpecvBHa
cepuesa
HeAOCTaTHICTb,
TpaHcnAaHTauis
cepud,
TPaHCNAQHTOAOTIS.
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Indications for heart transplantation: focus on advanced heart failure

V. F. Petrov, M. V. Pankiv

Heart failure is one of the most important medical and social problems. Despite recent successes in the treatment of this disease,
which have been achieved with guideline-recommended medical treatment, some patients become insensitive to the interventions.
Refractoriness to treatment recommended by the guidelines means that patients cannot hope for symptom relief or prolongation
of life. These individuals develop the phase of advanced heart failure and have the worst survival rates compared to other stages
of chronic heart failure. In the absence of contraindications, heart transplantation is indicated for this group of patients.

In the recent years, organ transplantation has been legalized and the work of cadaver donation institutions has been organized in
Ukraine. These changes helped to significantly increase the annual number of heart transplantations in the country.

The aim of the work is to systematize current knowledge about end-stage heart failure, to provide methods to timely diagnose
advanced heart failure and indications for referral for heart transplantation.

At least every tenth patient with heart failure may deteriorate to the advanced stage. The article details clinical trajectories of
patients with heart failure, and a particular emphasis has been given to refractory patients in accordance with present guidelines
and recommendations. The main pathophysiological links and corresponding clinical manifestations of advanced heart failure have
been outlined. The problems of life expectancy prognosing and possible predictors of refractoriness to the treatment recommend-
ed by the guidelines have been discussed. Current diagnostic criteria for advanced heart failure have been specified, including
physical, laboratory and imaging methods of examination. The principles of differential diagnosis, especially between symptomatic
and advanced heart failure, have been considered. Triggers for referring patients to a heart transplant center have been detailed.
Current guidelines for heart transplantation related to advanced heart failure have been given.

Conclusions. Advanced heart failure is the progression of heart failure due to refractoriness to treatment. Diagnostic criteria for
advanced heart failure have been developed relatively recently. This diagnosis requires an utmost understanding of pathophysiology
and skills to examine cardiac patients using modern tools. Due to the extremely unfavorable prognosis, diagnosis of advanced
heart failure is an absolute indication for referral to a heart transplant center.
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YkpaiHa 040rtoe CBITOBUI PENTUHT KpaiH i3 HaNBULLOKO
CMEepTHICTIO Bif CepLieBO-CyANHHNX 3axBoptoBaHb [1]. Cep-
LeBa HegocTatHictb (CH) nocigae nposigHe micle cepen
LWX NaTonorin Yepes 3Ha4Hy NOLUMPEHICTb i BUCOKY neTanb-
HicTb. JlikyBaHHa CH BKIto4ae XipypriyuHi, eHOoBackynsipHi,
€enekTpodqisionoriyHi Ta MeaykaMeHTO3Hi cTparerii, y Aeskux
BMNagkax — TpaHcnnanTadio cepugs (TC).

Kinbkicte TC y kpaiHi cyTTeBO 3pocna nicns Toro, sk
6yrno yxBaneHo BiAMOBIAHI 3aKOHW Ta CTBOPEHO IHCTUTYL
[OHOPCTBA i TpaHCMaHTaLji opraHis [2]. Tak, [0 kiHug 2010-x
POKiB BUKOHYBanu nie nooguHoki TC [3]; 3rigHo 3 faHumm
CneujaniaoBaHoi AepxaBHOI YCTaHOBM « YKPaIHCHKUIA LIEHTP
TpaHcnnaHT-koopauHaii», y 2021 poui aginchnnm 32 TC, y
2022 poui — 36, y 2023 poui — 64 onepauii 3 TC [4].

Lli TeHaeHUii akTyaniaytoTb npobrnemy B4acHOro BUSIB-
NeHHs nokasaHb A0 TC i po3yMiHHS KpUTepiiB HaNpaBMeHHs
XBOPUX A0 creLliani3oBaHuX LEeHTpIB.

MeTta po6otu

CucTemartiayBaTy CyyacHi 3HaHHS NPO KiHLEBI cTagii cepuie-
BOI HEAOCTATHOCTI, OnMcaTh cnocobu BYacHOT AiarHOCTUKM
NPOrpecuBHOI CepLEBOI HEAOCTATHOCTI Ta NOKa3aHHs Ans
HanpaBneHHs Ha TpaHCMaHTaLilo cepus.

MoHATTA Npo cepLeBy HEAOCTATHICTL i KAIHIYHa Tpaek-
Topia naujexTiB. Excneptn AmeprkaHCbKOro ToBapucTea
cepueBoi HepocTaTHocTi (Heart Failure Society of America,
HFSA), Acouiauii cepueBoi HegocTaTHOCTi €BPONENCHKOr0
kapaionoriyHoro ToBapucTea (Heart Failure Association of
the European Society of Cardiology, HFA / ESC) i Anon-
CbKOro TOBapWCTBa CepLeBoi HegocTaTHOCTI (Japanese
Heart Failure Society, JHFS) po3pobunu yHiBepcansHe
Bu3HaueHHst CH Ta onybnikysanu cninbHuid 3giT y 2021 p.
3rigHo 3 umm gokymeHToM, CH — Le KIiHIYHMIA cuHapom,
SKOMY NpuUTaMaHHi (H1Hi abo BUSIBNEHi paHilue) cy6 eKTUBHI
cumnTomn Ta/abo ob’ekTuBHI 03Haku CH, cnpuymHeHi
CTPYKTYPHUMM ab0 (PYHKLOHANBHUMM BigXMUIEHHAMM 3
60Ky cepus, WO NigTBEPAXEHO NiABULLEHUMW PIBHAMM
HaTpinypeTnyHuX nenTugis Ta/abo 06’ekTMBHUM CBiaYeH-
HSIM HasiBHOCTi Kap/ioreHHOro NEreHeBOro Yn CUCTEMHOIO
3acTot0, 06’ EKTHBI3OBAHOIO IHCTPYMEHTaNBHMM METOLAMM
ZiarHOCTUKM (peHTreHorpadisi, exokapaiorpadis abo kare-
Tepu3aujis kamep cepus) [5].

BuHuKkHeHHs i nporpecyBanHs CH onucytoTb CTagismu,
L0 BM3HaYeHi AMeprkaHcbko acouiauieto cepus (AHA)
Ta AmepukaHcbkoto konerieto kapgionoris (ACC): cTagis
A - rpyna puauky; ctagis B — npe-CH; cragis C — cumn-
TomHa CH; ctapis D — nporpecysHa CH [6]. BupaxeHicTb
cuvnTomis CH OLiHI00Tb 32 LONOMOrO (OYHKLIOHANbHUX
knacie Hbto-Mopkebkoi acouiaii cepus (New-York Heart
Failure Association, NYHA): | knac — 6e3 obmexeHs; Il knac
— He3HayHi oomexeHHs; |l knac — icToTHI obmexeHHs; IV
Krnac — noBHe 0OMEXEHHS (hi3nyHOI akTuBHOCTI [7]. Cnis-
BigHoweHHs ctagin ACC/AHA Ta dyHKuUioHanbHUX Knacis
NYHA HaBeaeHo Ha puc. 1.

Omxe, nauieHv i3 CH cragii C MoxyTb MaTy Oyab-skuin
yHKuioHanbHUI knac 3a NYHA, xBopi, B kuX BU3Ha4eHa
cTapis B, 6eacumnTomHi, a ctagito D BCTaHOBMIOWTb, KONu
navieHTV MatoTb BUPXKEHY CUMMTOMATHKY.

BueyuBwun kniHiyHuin nepebir CH, ekcneptu
HFSA / HFA / ESC / JHFS pekomeHayBanu 3acTocoBy-
BaTU NEBHY TepMiHOMorito. Tak, SKILO CKaprit, CUMMTOMY,

(pyHKUiOHanbHI Ta CTPYKTYPHI 3MiHW cepus YCyHyTo, ane
HEOOXiOHO NMPOZOBXUTM MiKYBaHHS Ta CMOCTEPEXEHHS,
[OLiNbHO roBOPUTU NPO pemicito. [oBHe BigHOBNEHHS
(pyHKUIOHANBbHOTO CTaHy Micns TPaH3UTOPHUX CTaHIB (Ha-
npuKknag, ankoronbHoi, nepunapTanbHoOi Yy apUTMOTEHHOI
kapaiomionarii) i ckacyBaHHs NikyBaHHS AaloTb NiACTaBu
BM3HAYNTMW OJYaHHS nauieHTa. [ins Bunagkis, Konw He Baa-
€TbCS JOCSATHYTU MOKPALLEHHS!, PEKOMEH0BAHO KOPUCTY-
BaTWCb TEPMIHOM «MEPCUCTEHTHA CEpLIEBA HEAOCTATHICTbY
(3amicTb «cTabinbHa cepueBa HefoCTaTHICTbY). Komu
CTaH nauieHTiB i3 nepcucteHTHoo CH He nokpaluyeTbes,
He3BaXKatouM Ha eckanaLlito BCix nikyBanbHux 3acobis, abo
MOTipLLYETHCS, BU3HAYa0Tb pedopakTepHiCTb Ao Tepanii [5].

PedhpakTepHicTb 03Hayag, LU0 NaLliEeHTU CTakTb HEYYT-
NMBUMU [0 NiKyBaHHSsl, PEKOMEHZ0BAHOTO HacTaHOBaMW
(Guideline-Directed Medical Therapy — GDMT), a Tomy
3aBOSKM IOMy He MOXHa [JOCATW MOMEreHHs CUMMTO-
MaTWKM Ta NOLOBXKEHHS TPUBANIOCTI XUTTS. PechpakTepHux
XBOPWX BM3HAYaOTb SK iHLLY, CKMaZHily Ta MEHL npo-
rHo3oBaHy rpyny; CH y HuX Bu3HaueHa sik MporpecyBHa
(nporpegieHTHa) cepLeBa HegocTaTHiCTb (advanced heart
failure) [8]. Came Liein nepexiz No3Ha4MBCA Ha PO3PI3HEHHI
[BOX KiHUeBux cTagin CH, 3rigHo 3 ACC / AHA: nauieHTu
3 CH Hanexatb go cragii C (cumntomuoi CH), a ocobu 3
BUpaxeHnMn cumntomammn CH i pedopakTepHicTio o niky-
BaHHs — po cTagii D (nporpecvieHoi CH) [6].

Yu moxkHa BBaXKaTW NpOrpecuBHy cepLesy HepocTar-
HiCTb KiHLEBOI cTapiet0? Y HacTaHOBaXx i3 AiarHOCTMKM
Ta nikyBaHHs cepLieBoi HegocTatHocTi HFA / ESC (2018)
Ta ACC / AHA (2022) nonsitTst «refractory», «advanced»
Ta «end-stage» BUKOpUCTaHi sk cuHoHiMamm [6,9]. Brim,
Ha pymky P. Severino et al., xBopi Ha nporpecvBHy CH
MOXYTb CMOAIBATUCS Ha CYTTEBE MOKPALLEHHS BIXKUBAHHS
nicna TC i 3aBAsKM MEXAHIYHAM NPUCTPOSIM KPOBOOBiry, a
nawieHT i3 kiHLeBoro CH MatoTb HEOBOPOTHI 3MiHY NEYIHKK,
HWPOK, HEPBOBOT CMCTEMM, aBCOMIOTHI NPOTHUMOKa3aHHS A0
TC i BUKOPUCTaHHSI MeXaHi4YHMX NPUCTPOIB KPOBOOGIrY, M
MOXHa 3anpornoHyBaTy nuLLe naniatueHi 3axoau. Tomy, Ha
AYMKY AOCTIAHWKIB, HeOOXiAHO PO3PI3HATY L CTagii, a oTxe
i XBOpUX Ha nporpecusHy Ta kiHuesy CH [10].

Ha puc. 2 HaBeneHO KNiHiYHY TPaeKTopilo NauieHTiB
i3 CH. 3rigHo 3 paHumu, Lo HaBeaeHo, navjeHTiB y cTagii
pewicii Ta 3 nepcucteHTHot0 CH MOoXHa ouikyBaTy No3UTYB-
Hy Bignosigb Ha GDMT, ix kombiHaLii abo nocunerHs. Ha
cragji nporpecusHoi CH L 3acobu He edheKTUBHI BHAaCNiaok
pedpakTepHOCTi [0 NikyBaHHS. AKLo nporpecviBHa CH He
JiarHoCToBaHa BYaCcHO, Y XBOPOro BUHUMKHE KiHLeBa CH 3
0COoBnMBO HECNPUSTIINBIM NPOTHO30M.

MporpecuBHa cepueBa HepocTaTHicTb. Adams i Zannad
y 1998 poui nepLui niacyMyBanum HasiBHi AaHi Ta 3anpornoHy-
Bany BU3Ha4YeHHs nporpecmeHoi CH, 3a sikum CH BnacTviea
NepcuCTEHTHa CUMNTOMATHKA, KMiHika, HU3bKa TonepaHT-
HICTb [0 (Pi3MYHNX HABAHTaXEHD | 3HIKEHA CKOPOTIMBICTb
Miokapaa, Lo 30epiraloTbCcs, He3BaXarUM Ha NikyBaHHS
[11]. CyyacHe TnymadeHHs cdopmyrnboBaHe axiBugmm
NPOBIAHWX KapZiororivyHNX OpraHi3aLii Ta NPUHLMMNOBO He
BiAPI3HSIETLCS Y YMHHUX [JOKyMeHTax. EkcnepTn koHceHeycy
HFSA/HFA/ESC/JHFS (2021) B3HauatoTb NporpeaieHT-
Hy CH 3a HasiBHOCTi BUpaXeHMX CUMMTOMIB Ta/abo 03Hak
CH y cnokoi, a Takox npy MOBTOPHUX rocnitanisayisx,
HesBaxxatoum Ha GDMT, abo B pasi pedhpakTepHOCTi U He-
nepeHocHocTti GDMT, 3a HeobXiIHOCTi 3aCTOCYBaHHS HLLMX
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TuCK HaNoOBHEHHS

Puc. 3. Kniniko-natodpisionoriuti knacy CH. Cl: cepueuit inaekc; T3NA: TUCK 3aKnUHIOBaHHS NereHeBoi apTepii.

meToziB NikyBaHHs (TC, MexaHi4YHOi nigTpUMKKM KpoBOOBiry
abo naniatueHoi gonomoru) [5]. Y HacTaHoBax i3 aiarHocTu-
kv Ta nikyBaHHs cepuieBoi HegoctatHocTiACC /AHA (2022)
3aTBEpPIKEHO, WO nporpecusHit CH nputamaHHi BUpaKeHi
cumntommn CH, siki 3aBaxatoTb MOBCSKAEHHOMY XMUTTIO Ta
NpU3BOAATbL 40 NOBTOPHUX rocniTanisaLiii, He3BaXxaroum Ha
cnpobu onTtumizysatn GDMT [6].

Eniaemionorisi. HelLionaBHi JOCHiMKEHHS Nokasanu, Lwo
y 12,4 % navijenTis CH nporpecye Ao nporpegieHTHoi cTagii,
nonpu NpUMaHHs cy4acHux Nikis [12]. IMoBipHO, L AaHi He
€ BIYepHUMM, OCKinbkK Le 4,7 % xBopux Ha CH cTagii C
LLIOPOKY NOMMPAI0Th, 1 Y HUX He BU3HayatoThb cTagito D [13].

Narodisionoria i kainika. MposigHi natodisionoriyki
naHKku nporpecvBHoi CH — MigBMLLEHHS TUCKY HAMOBHEHHS!
LUINYHOYKIB (BHACNiAOK 30inbLLEeHHS! KIHLEBO-AiacTomniYHOro
TUCKY) Ta 3HWXEHHS IXHBOTO BUKWZY. MigBULLEHHS TUCKY
HaMoBHEHHS! MPU3BOAMUTL [0 3aCTOH0, @ 3HVKEHHS BUKMZY
— o rinonepdys3ii [8].
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Bucokuin Tk HaNOBHEHHS NPaBKX KAaMEP BU3HaYaoTh
3a MiggyTUMK LUMAHVMK BEHaMW, TenatoMerarnieto, acum-
TOM, Habpsikamu; NiBKX KaMep — 3aNLLIKOKO PI3HIX CTYNeEHIB
TSKKOCTI, 3aCTIMHUMM XpUnamu. Hu3bkuin CepLeBnin BUKIE,
NPW3BOANTL A0 apTepianbHOI riNOTeH3ii, HU3bKOTO MyrbCco-
BOTO TUCKY, 3HVKEHHSI TEMMEPaTypU KiHLIBOK, 3MEHLLEHHS!
TONEPaHTHOCTI A0 KapaionoriyHyx 3acobiB (nepeaycim Tux,
L0 MaloTb MNOTEH3NBHY Ajto), MOTIPLUEHHS MEHTamnbHOI
aKTUBHOCTI, oniroypii [8,14].

Forrester et al. (1976) 3sepHynu yBary, LLO CUMMTOMU
MiABMLLIEHHS TVCKIB HAMOBHEHHS! Ha MPaKTWLYi 3py4HO y3ararb-
HUTU SIK «<MOKPI», @ 03HAKV 3HIKEHHSI CEPLIEBOTO BUKMAY — SIK
«xonogHi» [15,16]. Buxoasauu 3 Loro, Nikapi po3pisHAOTb Ho-
TUPW MOXIVBI KNiHiko-naTodpiionoriyxi knacu CH (puc. 3). 3a
[aHUMU, L0 HaBeJEHO, NaLieHTy | knacy He MatoTb 3aCTO
Ta rinonepdyaii, Ha BigmiHy Big xBopux IV knacy. MavjieHTn
Il knacy matoTb 3acTii 6es rinonepdyaii, a navienTw Il knacy
— MatoTb rinonepdysito 6e3 3acToro.
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Baudry G. et al. gocnignnu peecTp nawjiexTis i3 nporpe-
cvBHoto CH, siki ovikyamm Ha TC, i BUSIBUIK, LLIO PO3NOAIN
knacis 3a Forrester Maitxe oaHakoBui (27-28 %) i3 peLuo
meHLwoto yactkoto [l knacy (18 %) [16]. Pagnesi M. et al. Bu-
BYMNM CaMe rpyny NavieHTiB, ik Marnk BCi YOTUPK KpuTepii 3a
HFA/ESC nporpecvsHoi CH. [JocniaHvikv BU3Ha4Mnm AeLLo
meHLwwivacTkv | (11,9 %) i1V (19,7 %) knacis, cyTTeBo BinbLuy
yactky Il knacy (62,2 %), mexwy — Il knacy (6,2 %) [17].

MauieHT matoTb ckapru He nuwe Ha cumntomn CH,
arne ¥ HeraTvBHi emoLii (HeCmokii, aenpecis), AeKoHaW-
LilOBaHHS! (BUCHAXKEHHSI, 3HWKEHWUI aneTuT, COHINUBICTb),
6inb [18]. BrpaTa hyHKLiOHANBHOCTI CNpu4KHsie 0cobnmBy
BUpaXXEHy CMabKiCTb, siky Tenep BBaXatoTb XapaKTEPHO
pucoto nporpegieHTHoi CH [19,20].

Aiarnoctuka. BctaHOBNEHHs diarHo3y NporpecuBHOl
CH rpyHTyeTbCA Ha pesynsTatax ornsgy, aHamHesy, isu-
KanbHOro 06CTEXeEHHS, OLiHI0BaHHS (OyHKLOHANBHOTO CTa-
Hy Ta KniHiyHoro nepebiry 3axBoptoBaHHsl, NabopaTopHux
Ta IHCTPYMeHTanbHWX BidyanisauiHux aaHux. Komnnekc
3axofjiB CrpsiMOBaHWiA He Ha BM3HaYeHHs BrnacHe CH, a
Ha Npeuu3iiHe OLIHIOBaHHS TSXKKOCTI CTaHy Ta CTyneHs
0OMeXeHb (i3NyHOI aKTMBHOCTI [14].

Mehra M. R. i Gustafsson F. onucanu tpu kpuTepii, 3a
AKUM NTikap MOXe BU3Ha4MTW NporpecyBanHst CH i nepexig
[0 NporpeaieHTHoI cTagil: ABi i GinbLue rocnitanisauii, Wo
noe’'s3ani 3 CH, 3a pik; 30inbLUeHHs A03yBaHHS AlypeTuKiB
Ha 50 % 3a niB poKy; HeTONepyBaHHs KapAioNoriYHMX npe-
naparis, Siki naLieHT paHille nepeHocve fobpe (BHacninok
MPOrpecyBaHHs kapaiopeHansHoro cuHapomy) [21].

Ekcneptvt HFA/ ESC BM3Ha4MnM 4oTvpK AiarHOCTUYHI
kpuTepii nporpecveHoi CH:

— nepcucTeHTHa Tshkka cumntomatuka: NYHA IV,

— BUpaXeHa AMCYHKLiS Miokapaa: pakuis Bukugy
nigoro wnyHoyka (PB L) <30 % abo isonboBaHa npa-
BOLLIMYHOYKOBA HELLOCTATHICTb, a60 HeonepabernkHa Tsxka
KnanaHHa naronorisi, abo HeonepabernbHa Tskka BpomkeHa
Baja cepusl, abo nocTilHO BMCOKi (abo Taki, Lo NOCTINHO
3poctatoTh) piBHi BNP / NT-proBNP 3 Tk fiacToniuHo0
ANCEYHKUie, abo CTPYKTYPHI 3MiHK, WO BiANOBIAATbL
CH 3i 36epexeHoto Ta 3HuxeHor OB 3a kputepismm ESC;

— eni3oamn NereHeBoro Yu CUCTEMHOrO 3acTo, Lo
3YMOBOKTb HEOOXIAHICTb BHYTPILLHEOBEHHOTO BBEAEHHS
ceyoriHHux npenaparis (abo ix kombiHaLin), abo enizogu
HU3bKOTO CEpLIEBOrO BUKMAY, Lo noTpebytoTh iHoTpon-
Hoi / Ba3ompecopHoi MmiaTpumku, abo 3nosikicHa apuTMis,
LU0 crpyymMHUna >1 no3aniaHoBUi OFMIsA UM rocniTaniaallio
MPOTSTOM POKY;

— BUpaxeHe obmexeHHs Gi3nyHoi akTMBHOCTI abo
TECT LLeCTUXBUNMHHOI xoabdu <300 m, abo MakcuMarnsHe
CMOXVBAHHS KUCHIO Mif Yac KapgiopecnipaTopHoro TecTy
pVO, <12-14 mn/kr/xs [9].

[ioKpeCnIoUM TSXKICTb CTaHy TakuX NawieHTiB, dhaxis-
ui HFA/ ESC Haronocunu: Kpim HaBe[eHNX YOTUPbOX Kpu-
TepiiB, MOXIMBA ANCYHKLUiS iHLLIMX opraHiB BHacnigok CH
(cepLieBa Kaxekcis, NeviHKOBa Y1 HUPKOBA HEJOCTATHICTb)
abo nereHeBsa rinepteHsis 2 Tuny 3a BOO3 [9].

Y pocnipxenHi M. Pagnesi et al. nokasaHo, LU0 XBopi Ha
CH, y sixmx BrsiBneHo nuiwe ogwH kputepin 3a HFA/ ESC,
MatoTb Taki CaMi pUanKu HeraTUBHKX NOAIN, WO i NaLieHTH
3 CH crapii C. Akwo B xBOporo 3acikcoBaHo ABa i GinbLue
kpuTepiis 3a HFA/ ESC, imoBipHicTb rocnitanisadii Ta/abo
cmepri Big CH 3HayHo nigsuwyeTbes [17].

Y HacTaHoBax 3 AiarHOCTVKM Ta MikyBaHHS cepLeBol
HegoctatHocTi ACC / AHA HaBeaeHO el iHwi kputepii
nporpecuBHoi CH:

— NYHA -V, He3Baxatoum Ha NiKyBaHHS;

— MOBTOPHI rocnitanisauii Yv HeBigknagHi ornaau
MPOTSArOM POKY;

—notpeba B iHOTPOMHIN NigTpUML;

— HeTonepyBaHHS iHriBITOPIB PeHiH-aHMoTEH3MH-anbI0-
CTEPOHOBOI CUCTEMM YEPE3 MMOTEHSIK0 UM HUPKOBY HEAO-
CTaTHICTb;

— HeTtonepyBaHHs 3-6rokaTopiB Yepes rinoTeHsito Um
nporpecyBaHHs CH;

— HelwopasHsa notpeba B 36inblWEHHI 103yBaHHSA
JiypeTvikis, yacTo — go3a ypocemigy >160 mr/noby abo
[0AaBaHHsl METOMA30Hy;

— pedbpaKkTepHUI 3acTil;

— MeqiHKOBA Y1 HUPKOBA HEAOCTATHICTB, LLO NPOrPecye;

— MPaBOLLIYHOYKOBA HEAOCTATHICTb, L0 MPOrpecye,
abo nereHeBsa rinepreHsis;

—vacTi enizogy cuctoniyHoro AT <90 mMm pT. CT,;

— cepLeBa Kaxekcis;

— MocTilHa rinoHatpiemist <134 mmons/n;

— pedppakTepHi abo NOBTOPHI LLMYHO4KOBI apuTMii, YacTi
po3psiau kapaioBepTepa-aediopunsaTopa;

— BUCOKA PO3paxyHKOBA OAHOPIYHA CMEPTHICTb (Ha-
npuknag, Meta-analysis Global Group in Chronic Heart
Failure — MAGGIC, Seattle Heart Failure Model - SHFM);

— BUpaxeHe 0bMexeHHs isuyHoI akTUBHOCTI abo TecT
LIECTMXBUNMHHOT Xoabbu <300 M, abo pVO, <14 mn/kr/xs
un <50 % Big po3paxyHkoBOi HOpMU, ab0 HEMOXIUBICTb
MIGHATCh Ha NEPLUNA NOBEPX Yepe3 3aAuLLKy Y BTOMY [6].

AudepeHuiiHa aiarHocTuka. Mepwoyeprosum
3aBAaHHAM, sIke NOCTae nepeq nikapem, € nowyk 06o-
POTHUX NpnynH CH, 30KkpemMa TaxiapuTMiii, EHAOKPUHHUX
3aXBOPOBaHb, iH(PEKLiN, iIHTOKCKKaLN, nepunapTanbHoi
abo Takouybo kapaiomionatiin. HeobxigHo 3aiicHUTH
AndepeHuiiy giarHoctuky CH 3a cragismu — C um D.
[ns uboro BMBYaKTb, HACKINbKM MaLiEHT OTpUMaB YCi
MoxruBi 3acobu 3a GDMT (HoBi niku Big CH, BTpyyaHHs
Ha KnanaHax, peBackynsipuaallisi, peCUHXpOHi3yBanbHa
KapaiocTUMynaALis) i NepekoHyTbCS, WO A0CATHYTO
LinboBmx J0OOBKX [03yBaHb MeaVKaMEHTIB, BpaxoBaHO
iXHIO nepexpecHy hapmakoguHamiky, 4OTPUMAHO PeKo-
MEHZOBAHOMO Pexumy npuiiManHs. CumnTomu, nogibHi
[0 XapaKTepHuMX Ans nporpecusHoi CH, MoxyTb 6yTy Ha-
CIiAKOM HUPKOBOI He[,OCTaTHOCTi abo 1EKOMNEHCOBAHOMO
LMpo3y nevdiHkK. [Hogi y moniMopBigHUX NaLieHTiB Tskka
3aguiika cnpuynHeHra He CH, a cynyTHIMU XpOHIYHUMK
3axBOptoBaHHsAMM nereHb [9,14,19].

Mporwo3. MporpegientHa CH nopieHAHO 3 CH iHLwmX
CTafiln XxapaKTepuayeTbCA HaBULLIMW pr3vKaMmm feTarb-
HocTi [22]. Pagnesi M. et al. BctaHosunu, wo 90-aeHHa
cmepTHicTb carae 32,0 %, a ogHopiuHa — 46,5 % [17].
ictasHi paHi ogepxanu S. M. Dunlay et al.: puauk cmepri
npoTsrom poky —49,9 %, nporsrom 4 pokis — maike 90,0 %
[23]. Pa3om i3 TMM, npobnemy nporHO3yBaHHS B KOXHOMO
KOHKPETHOTO NaLlieHTa J0Ci OCTaTO4YHO He BYPILLEHO.

3ayBaxuMo, WO TpaAULiliHi NPOrHOCTWYHI LIKanm,
sk-or SHFM, Heart Failure Survival Score (HFSS), Acute
Decompensated Heart Failure National (ADHERE),
Organized Program to Initiate Lifesaving Treatment in
Hospitalized Patients with Heart Failure (OPTIMIZE-HF),
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po3pobneHo A0 BpoBamkeHHs cydacHx GDMT i Ha oCHOBI
BMOIpOK, e NaLlieHTiB i3 nporpecneHoto CH Hebarato. Tomy
Ui LIKanu He 3aBXau MOXYTb JOCTOBIPHO CMpOrHO3yBaTu
nepebir 3axsoptoBanHs [24]. Mowuyk ToyHnx cnocobis npo-
rHO3yBaHHs nporpecveHoi CH TprBaioTh.

Y pocnigpxeHHi R. C. Starling nokasaHo: nosTtopHa
rocnitaniaauis 3 nprsogy CH npotsarom 30 gHis Big nonepe-
[HbOI BXE € iHOMKaTOPOM BUCOKOTO PU3NKY LLUECTUMICAYHOT
cmepTHocTi [7]. Baudry G. et al. BusiBunu, Lo nauieHTu
Il Ta IV kniHiko-naTodisionoriyHmx knacis 3a Forrester
MatoTb CYTTEBO FipLLIMIA NPOTHO3 BUXKMBAHHS, HiX XBOpi | Ta
Il knacis, HanbinbLi puaukn — y nauieHTis IV knacy [16].
3a gannmn W. Szczurek—\Wasilewicz et al., netanbHictb
MPOTSFOM MEPLLOTO POKY BYLLA NP 3HKEHOMY PiBHI HATPItO
KpoBi Ta BUCOKMX nokasHukax NT-proBNP, C-peakTuBHOro
MPOTETHY | NPOKaNbLUTOHIHY [25].

Kpim TOro, gocnigHuki 3anponoHyBanm NporHOCTUYHiI
LKanu, Wo FpyHTYIOTLCS Ha HeBenukux Bubipkax naui-
€HTiB i3 nporpecuBHol CH. 3a NporHOCTUYHOM LKanot
T. S. Kato et al. oGpaxoBytoTb 0fHOPIYHY CMEPTHICTb 32
TaK“MW napameTpamu: pesynsraTi kateTepusadii npasuXx i
nisux kamep cepug, pVO,, AaHi nabopaTopHIX LOCTIimKeHb
yHKLUiT neviHkv [26]. 3a wkanoto M. A. Mufioz et al. nporHo-
3y10Tb TPUMICSYHY NETanbHICTb NaLEHTIB, LLIO 0OpaxoByoTb
3a rokasHuKamm BiKy, iHOEKCY Macy Tifna, CTaTTio, piBHEM
kanito Ta NT-proBNP, wsuakicTio kry6o4koBoi cinbrpavii
Ta CTyneHeM (isnyHOI aKTUBHOCTI [27].

Moka3aHHA A0 HanNpaBAEHHA A0 CeLiaAi30BaHOr0 LiEH-
Tpy Ta TpaHcnAaHTauji cepud. TC — 3010TUiA CTaHAApPT fiky-
BaHHA navieHTiB i3 nporpecueHoto CH [7,28]. e ocobnneo
aKTyanbHO ANS KpaiH, SKi pO3BMBAIOTLCS, YEPES BUCOKY
BapTICTb MEXaHiYHUX NpUCTPOIB MiATPUMKM KPOBOOGIry
[28]. Tomy B4acHe BWSIBNEHHS i HaNpaBMeHHs NaLieHTiB,
AKkuM nokasaHa TC, [0 LeHTpy TpaHCnnaHTauii € Bkpan
aKTyarnbHOK MeauKo-CcoLliarnbHOK Npobnemoto.

Ekcneptn HFA / ESC Bu3Hauunu 4otvpm rpynn cumn-
TOMIB, 32 SIKUMM NiKapto AOLINBHO CkepyBaTh NauieHTa Ao
ueHTpy TC:

1) kniHiyni: NYHA 1111V, 6inblue Hix ogHa rocnita-
nisauis 3 npuBogy CH npoTarom poky, HeTornepyBaHHS
ONTUManbHOrO A03YyBaHHs Byab-IKOro Nikapcbkoro 3acoby
GDMT, 36inbLueHHs noTpedu B AiypeTrkax, CUCTOMYHMIA
AT <90 MM pT. CT., TECT LIECTUXBUMMHHOI X0abbK <300 M,
HEMOXIUBICTb BUKOHATM KapaiopecnipaTopHUi TeCT i3
MaKCUManbHUM (i3VYHUM HaBaHTaXEHHAM, BiACYTHICTb
MOKPALLEHHS Bifi BCTAHOBMNEHOMO PECUHXPOHI3YBaNbHOIO
kapgiocTuMynsiTopa, kaxekcis abo BTpata Macy Tina 6e3
OYEBUOHWX MPWYMH, noriplieHHs cumnTomie CH (3rigHo 3
Kansas City Cardiomyopathy Questionnaire abo Minnesota
Living with Heart Failure Questionnaire);

2) nabopatopHi: NT-proBNP 21000 nr/mn, Na
<135 mmonb/n, K>5,2 a6o <3,5 mmonb/n, 6 <120 r/n, LUK
<45 mn/xs, kpeaTuHiH >160 MMOMb/M, NOPYLUEHi NEYIHKOBI
npobu, anbbymiH <35 r/n;

3) iHcTpymeHTanbHi: ®B JIW <30 %, Benuki AinsHku
aKiHesy / AnckiHe3y, HeooCTaTHICTb MITPanbHOrO KnanaHa
CepenHbO-TSHKKOTO CTYMeEHs!, AUCYHKLIS NPaBoro LLNYHOY-
Ka, CUCTOMIYHNIA TUCK Yy NereHeBin apTepii 250 Mm pr. cT.,
HEeJ0CTaTHICTb TPUKYCNiAANLHOIO KranaHa cepeaHbO-TSX-
KOro CTyneHs;

4) paHi, WO BM3HAYeHi 3a JOMOMOrOK0 KanbKynsTo-
piB pW3KKy CMEPTHOCTI: OYiKyBaHa TPUBaniCTb XMTTS 3a
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MAGGIC <80 % abo SHFM <80 % npoTsrom ogHoro
poky [9].

Brim, cbaxisui HFA / ESC Bu3Hanu, Lo Li kputepii He
MatoTb YiTKOTO HaYKOBOTO NiATBEPMAKEHHS, iX OTPUMAnK Ha
nifcTaBi KICHOro onpaLtoBaHHs pesynbratis AOCiIKeHb,
ane BU3HAYEHHS1 HABELEHWX O3HaK JoLinbHe Ans BYac-
HOro HanpaeneHHs naujeHta 3 CH go cneujanizoBaHoro
LeHTpy [9].

EkcnepTi KOHCEHCYCHOTO pillieHHs LWOAO MiKyBaHHS
CepLeBoi HedOCTaTHOCTI 3i 3HKEHOK (DpaKLicto BUKMY
ACC (2024) 3anponoHyBanu [ewo wWapLumnii nigxin. Ixui
pekoMeHpaLlii MonsraioTb y TOMY, LoD BUSBUTYU NaLieHTIB
i3 nporpecueHoto CH i nepeagicHMKamu noripLuieHb Ta
HanpaBuMTK iX JO CreLiani3oBaHOro LIEHTPY NikyBaHHsl, ae
6yne obpaHo cnocib gonomoryt (TC, MexaHiYHWiA NpUCTpiIl
nigTPMMKM KPOBOOBIry, PECUHXPOHI3yBanbHa Teparis).

JocnigHWKM po3pisHsOTb Taki KpUTEpIi CkepyBaHHSA A0
LeHTpy nikyBaHHs CH:

1) CH, wo BuHukna BnepLue (HesanexHo Big ®B): ans
BCTaHOBNEHHs eTionorii, ontumisauii GDMT i moxnusol
nornnbreHoi AiarHOCTMKM (eKcnepTHa BidyaniaaLlis cepus,
6Gioncist Miokapzaa, reHeTUYHe TECTYBaHHs);

2) xpoHiyHa CH i3 nigBuLieHM pU3MKOM, Npo Lo
CBiAYNTb NPUHAWMHI OAMH i3 Takux bakTopiB: notpeba y
BHYTPILUHbOBEHHIN iHoTponHin nigTpumui, NYHA [lI-IV, wo
TpuBae, cuctoniyHuin AT <90 MM pT. CT., kKpeaTuHiH >159
MKMOnb/, Gibpunsuis nepeacepab abo LNYHOYKOBI
apuTtmii, abo pospsam kapgioepTepa-gedibpunstopa,
OB i 6inbLue rocnitanisavin 3 npueogy CH npotsirom poky,
HETONEpPYBaHHA oNTUManbHKUX Ao3 B-bnokatopis i/abo
iHribiTopiB HenpuniauHy / iHribiTopis AMN® / 6nokatopis
AT-2 / aHTaroHicTiB MiHepanokopTUKOiAiB, KniHiYHe morip-
LLEHHS, BUCOKWIA pu3nK cmepTHOCTI 3a SHFM;

3) ®B <35 % npotarom 23 micaui nonpu GDMT: po-
LiNbHO BU3HauYUTK Notpeby B iMnnaHTaLli pecMHXpOHi3y-
BasbHOIO KapZioCTUMyNATOpPa;

4) ppyra ekcnepTHa gymka wwono npuyuH CH; Ha-
npuknag, AOUiNbHICTb peBackynspusalii, BTpyYaHHs Ha
KnanaHax, NpunyLLeHHs Npo PO3BUTOK MIOKapAWTY yu
Kapaiomionarii,

5) WopiuHWiA ornsg AN BUSIBNIEHHS MOXIMBKX 3MiH
y TaKTULi NikyBaHHS BiANOBIAHO [0 TPaekTopil navLieHTa;

6) y4acTb y KMiHIYHUX SOCMIMKEHHAX HOBUX NiKyBanb-
HWX 3acobiB [29].

HactaHoBWM 3 giarHOCTUKY Ta NiKyBaHHS rOCTPOi Ta Xpo-
HiYHoI cepueBoi HegocTatHocTi ESC (2021) pekomeHaytoTh
TC nauieHTam i3 nporpecuBHoto CH, Wwo pedpaktepHa
[0 MeanKaMeHTO3HOro NikyBaHHs / anapatHoi Tepanii, Ta
XBOPWM, SIKi He MatoTb abCOMKTHUX NPOTMNOKa3aHb (Knac
AokasosocTi |, piBeHb gokasosocti C) [15]. 3ayBaxumo,
Lo anapaTHa Tepanis B Uil pekomeHaauii nepenbavae
3aCTOCyBaHHs enekTpodisionoriyHux npunagis. HactaHo-
B/ 3 AiarHOCTUKM Ta MikyBaHHS CEPLEBOI HEJOCTATHOCTI
ACC /AHA (2022) pekomeHzytotb TC Anst OKpeMuWX NaLlieH-
TiB i3 nporpegieHTHoto CH, Lo 36epiraeTbCs, He3Baxatun
Ha GDMT; npu ubomy TC MOxe NOKpaLLMTL BIKMBAHICTb
i aKiCTb XWTTS (Knac AOKa30BOCTi |, piBeHb [OKa30BOCTi
C-LD) [6].

3rigHo 3 kpuTepismu MixHapogHoOro ToBapucTBa
TpaHcnnaxTauii cepus Ta nereHb (International Society
for Heart and Lung Transplantation, ISHLT, 2016), sepu-
hikyBaTV NOKa3aHHS 0 BKIKOYEHHS 40 NIUCTA OMiKyBaHHS
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pexkomMeHO0BaHO ABOMa NapameTpamut: kapaiopecnipatop-
HUM TECTOM i3 MaKCUManbHUM Di3NYHUM HaBaHTaXeH-
HAM i WKanoto nporHodyBaHHa CH. Ak mpaswno, uumm
KPUTEPIAMU KepytoTbCsa BXe Y LEHTpi TpaHcnnaHTauii
AN OCTaTOYHOrO BKMIOYEHHSI 1O CMUCKY OYiKyBaHHS.
Kpuepii kapaiopecnipaTopHoro Tecty — piseHb pVO,
<12 mn/kr/xB ANs nauiexTis, SKi ogepxytoTb B-bnokatopu,
i pVO, £14 mn/kr/x8 ANA NaLlieHTIB, AKi iX He TONEPYIOTb; y
4onoBikiB BikoM <50 pokiB i iHok pVO, MOXHa OLjiHIoBaTH
He 3a abconiTHUM piBHEM, i Togi nokasaHHsM € pVO,
<50 % Big po3paxyHkoBoro; y nauiexTis 3 IMT >30 kr/m?
pVO, pekomMeH10BaHO po3paxyBaTi Ha Be3xu1poBy Macy
Tina abo Bu3HaunTK Sk Mexy <19 mn/kr/xB. MokadaHHs-
MU LMX LIKan NporHo3yBaHHs € iMOBIPHICTb OAHOPIYHOO
BixvBaHHs SHFM <80 % abo Bucokmin / cepepHil pusnk
opHopiyHoi cmepTti HFSS [30].

06MmexeHHs poboTH. Y LbOMY Ornsifli He HaBEAEHO YCi
MOXITMBOCTI NiKyBaHHS NaLlieHTiB i3 nporpecvsHoto CH Ta
iHWi nokasaHHa go TC. JlikyBaHHs nauieHTiB i3 nporpeai-
eHTHot CH moxe nepeabayati 3aCTOCyBaHHS MEXaHIYHUX
npUCTpOIB KPOBOODIry, eHAOBACKYNAPHI BTPy4aHHs Npu
BTOPWHHIN MITParbHii HEAOCTATHOCTI, IHOTPOMHY MATPUMKY,
ynbTpadineTpaLiio Ta nepuToHeanbHWiA giania, naniaTuBHy
ponomory. Kpim nporpecvisHoi CH, nokasanHamu go TC €
roctpa CH, 3nosikicHi apuTmii, Backynonaris anorpadry,
iMMNaHTOBaHNI MEXaHIYHWIA MPUCTPIN NIATPYMKW KPOBOOGI-
ry, CTEHOKap/isi CMOKOH0, LU0 He YCYBAETLCS MeANKaMEHTO3-
HUMW 3acobamu i He € MoKasaHHAM s HO0BACKYNAPHOI
peBackynspu3aaLii abo aopTOKOPOHAPHOTO LLYHTYBaHHS.
3ayBaxuMo, LLO YiTKi kpuTepii nporpecusHoi CH BcTaHoB-
TeHi BiAHOCHO HeLLOAABHO, a TOMY KiNbKiCTb My6bnikaii, B
AKUX JOCTIMKEHO Lito Npobrnemy, obmexeHa. Lie He 3aBxan
[iae 3mory 3pobuTi JOCTOBIpHI BUCHOBKM Ta noTpebye
MPOAOBXEHHS CMIOCTEPEKEHHS].

BucHoBKH

1. Ak nporpefieHTHy BU3HayalOTb cepLeBy HeAo-
CTaTHICTb, WO NpOrpecye BHAcMigoK pedpakTepHOCTi Ao
nikyBaHHS. LLIoHaiMeHLLe B KOXHOrO 4eCsATOro nauieHta
3 CEepLeBO0 HEAOCTATHICTIO BI3HAYAKTH MOTPLUEHHS A0
NPOrpeaieHTHOI cTagii.

2. [liarHOCTUYHI KpuTepii nporpecuBHoi cepLeBoi
HEOCTaTHOCTI po3pobneHi BiGHOCHO HellodaBHo. Bera-
HOBMEHHS LibOrO fiarHo3y notpebye rmmbokoro posymiHHS
naTodisionorii Ta onaHyBaHHs Cy4acHux 3acobiB obcTe-
XKEHHS KapZionoriyHoro navjieHTa.

3. BHacnigok Bkpal HeCnpusTIMBOrO NPOTHO3Y
JiarHocToBaHa NporpecyBHa ceplesa HefoCTaTHICTb €
abCoOMIOTHAM MOKa3aHHAM [0 HanpaBneHHs 40 LEHTPY
TpaHcnnaHTauii cepus.

MepcnekTUBU nopanbLUKMX AochidKeHb. KpuTepii npo-
rpecuBHoi CH i nokasaHHsi 4O HanpaBneHHsl 4O LiEHTpy
TpaHCMNaHTauii cepust MOXyTb CTBOPUTU MIArPYHTS ANst
CKPUHIHTY Ta CBOEYACHOrO HafiaHHs BMCOKOCMeLiani3o-
BaHOI MeAMYHOI JOMOMOTK, WO CPUSTUME 3MEHLLEHHIO
CMEpPTHOCTI NaLlieHTiB.
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The number of mature and elderly women is increasing all over the world. According to the World Health Organization, in most
countries of the world, the life expectancy of women after the age of 50 ranges from 27 to 32 years. Thus, approximately one third
of a woman’s life is lived after menopause.

Aim. To analyze and summarize scientific data on cardiovascular and metabolic risks in perimenopausal and menopausal women
based on the use of scientometric databases.

Menopause should be considered as a risk factor for the development of cardiovascular diseases (CVDs), which triggers a whole
cascade of pathological changes in a woman’s body, including the development of arterial hypertension, dyslipidemia, abdo-
minal obesity, insulin resistance, an increased sympathoadrenal tone, endothelial function disorders, and inflammatory vascular
reactions. CVD is known to be the leading cause of death among postmenopausal women associated with the loss of estrogenic
protective effect on the cardiovascular system. Women with premature menopause have a 33 % higher risk of heart failure and
a 9 % higher risk of atrial fibrillation.

Metabolic syndrome is more common in postmenopausal women than in premenopausal women. It is defined as a cluster of disor-
ders characterized by impaired glucose metabolism, high blood pressure, central obesity, low high-density lipoprotein cholesterol,
high low-density lipoprotein cholesterol and triglycerides. It is the activity of low-density lipoproteins and an increase in the level of
triglycerides that have serious consequences in the etiology of cardiovascular diseases and the development of atherosclerosis.

Osteoporosis ranks fourth among non-communicable diseases after CVD, cancer and diabetes. Estrogen deficiency during meno-
pause results in increased osteoclast resorptive activity, while osteoblast function remains relatively constant, ultimately resulting
in bone loss. In the first postmenopausal years, a woman can lose up to 9-35 % of bone mass, postmenopausal osteoporosis
affects between one third to a half of all women.

Conclusions. Menopause is a difficult period in a woman'’s life, during which the risk of developing cardiovascular diseases and
metabolic disorders increases, as well as almost all somatic diseases are exacerbated. Therefore, proper assessment of such
risks is mandatory to improve long-term CVD outcomes. Given this, it is the interdisciplinary interaction that is central to early
detection of symptoms and diagnosis of climacteric disorders for the timely prescription of treatment. Physicians working with this
contingent of women should apply a comprehensive approach to health care and quality of life preservation during the menopause
transition, menopause and postmenopause.
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MNepumeHonay3aAbHUIM NepioA | MeHonay3a: KapAioBacKYAApHi Ta MeTaboAiuHI pUsUKK

B. T. Cioctoka, B. A. Bizip, M. F0. CeprieHko, 0. B. AeMiaeHko, 0. B. AerHiueHKo

Y BCbOMY CBITi 30iNbLLYyETLCS KibKICTb XIHOK 3pinoro Ta noxusoro Biky. 3a AaHnmMu BcecBiTHLOI opraHiaaLlii 0XOpoHuW 300opoB’st, y
6inbLUOCTI KpaiH CBITY TPUBAMICTb XUTTS XIiHOK nicns 50 pokiB cTaHOBUTB Bif 27 [0 32 pokiB. OTKe, Marbke TPETUHA XUTTS XKiHKU
npunazae Ha nepiog nicnst MeHonaysu.

Merta po60T1 - NpoaHarniaoBaHo i y3aranbHeHo BiJOMOCTi HayKOBOI NiTepaTypu, OAEPXaHi B pe3ynbTaTi MoLLyKy B HAyKOMETpUY-
HUX Ba3ax AaHuX, LWOAO0 KapaioBacKyMspHMX | MeTaboriYHNX PU3KKIB Y XIHOK y nepuMeHonay3arnbHOMY nepiodi Ta MeHonayai.

MeHonay3y cnig BBaxxaT YUHHUKOM PU3NKY PO3BUTKY CEPLIEBO-CYAMHHUX 3aXBOPOBAHb, LLO iHILKOE LN Kackaz NaTonorivyHmxX
3MiH B OpraHiami XiHKu, BKIlOUYAK04M apTepiarnbHy rinepTensito, ANCiniaemito, OXupiHHS 3a abgomiHanbHAM TUNOM, BUHUKHEHHS!
iHCYNIHOPE3UCTEHTHOCTI, 30iNbLUEHHSI CMMATOaAPEHANOBOMO TOHYCY, NOPYLUEHHS! eHAoTENianbHOI (yHKLUIi, 3ananbHi CyauHHi
peakuji. Ak BinoOMO, CepLeBO-CyANHHI 3aXBOPIOBAHHS € OCHOBHOK MPUYMHOK CMEPTHOCTI B XKIHOK Y MOCTMEHONay3i, OCKirbKu
CepLeBo-CyaMHHA CUCTeMa BTpadae 3axucHy Aito ecTporeHy. XKiHku 3 nepeayacHor0 MeHonay3oto MatoTb Ha 33 % BULLMIA pU3NK
cepLeBoi HegocTaTHOCTi Ta Ha 9 % GinbLumin puank ibpunauii nepeancepab.

MetaGoniuHmii CUHAPOM BinbLL MOLIMPEHNIT Y XIHOK Y NOCTMeHoNayai, Hix B 0ci6 y npemeHonayai. oro BU3Ha4aioTh sk knacTep
CTaHiB, L0 XapaKTepuayoTbCs NOPYLUEHHSM MeTaboniamy rrloKo31, BUCOKUM KPOB'SIHUM TUCKOM, LIEHTPaNbHAM OXMPIHHAM, HU3b-
KM PiBHEM XONEeCTepUHy MinonpoTeiHiB BUCOKOT LLiNbHOCTI, BUCOKM pIBHEM NINONPOTEIHIB HU3BKOI LLINBLHOCTI Ta TpUMiLepuAiB.
Came aKTVBHICTb NMINOMPOTEiHiB HU3bKOI LLINbHOCTI Ta MiABMLLEHHS PIBHSA TPUIMILEPUAIB CMIPUYMHAKOTL CKIaAHI HAacmiaKm B eTionorii
CepLEeBO-CYANHHIX 3aXBOPOBaHb, PO3BUTKY aTePOCKIEPO3y.

Octeonopos nocigae YeTBepTe MicLe cepeq HeiHdeKLiNHMX 3aXBOptoBaHb NiCMs CepLEBO-CYANHHNX 3aXBOPIOBaHb, OHKOMOMYHOI
natonorii Ta Lykposoro fiabety. [lediunT ecTporeHy nig Yac MeHonayau npu3soanTb A0 30iNbLUEHHS aKTUBHOCTI pe3opbLii ocTeo-
KnacTiB, a aKTUBHICTb 0CTe0ONacTiB 3anMLIAETLCS BIAHOCHO MOCTINHOK. BpeluTi Lie Npu3BoaMTL [0 BTPATW KICTKOBOI TKAHMHM.
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Y nepLui pokv NoCTMEHONay3m xiHka Moxe BTpatuTh 4o 9-35 % KiCTKOBOI Macu; NOCTMeHoNay3anbHuii 0CTEONOPO3 ypaxae Bif

TPETWHW 0O NOMOBUHM BCIX XKIHOK.

BucHoBkK. MeHonay3a — CKnagHU Nepiog Y XWTTi XiHKK, Nif Yac SKOro NiABULLYETLCS PUUK PO3BUTKY CEPLIEBO-CYANHHUX 3a-
XBOPHOBaHb i NOPYLUEHHSI 0OMIHY PEYOBUH, @ TaKOX BifbyBaeTbCS 3aroCTPEHHS Maiixe BCiX HAsIBHUX COMATWUYHIX 3aXBOPHOBaHb.
Tomy npaBurbHE OLHIOBaHHS TaKuX pU3nkiB 000B'AI3KOBE AJ1s NMOKPALLEHHS BinganeHnx pesynbraris CepLeBo-CyANHHUX 3aXBO-
ploBaHb. 3Bax@toun Ha Lie, akTyanisyeTbecs came MixaucLmniiHapHa B3aeMOogisi, CpsSiMOBaHa Ha PaHHE BUSIBMEHHS CUMMTOMIB
i [iarHOCTUKY KNiMakTepU4HNX po3nagiB Ans CBOEYACHOMO NPU3HAYeHHs MikyBaHHS. JTikapsiM, 4O SKWX 3BepTaloTbCA Taki XiHKK,
BaXX/MBO 3aCTOCOBYBATY KOMMMEKCHWA Niaxia Ans 30epexeHHs 30opoB’s Ta AKOCTI KUTTS NaLIeHTOK Mifg Yac MeHonay3arnbHOro

nepexony, MeHonaysu t1a noctMeHonaysu.

The number of elderly people is increasing all over the
world. According to the United Nations projections, their
number will increase significantly from 580 million in 2005
to almost 2 billion people by 2050 [1,2]. In developed
countries, the proportion of women above the age of 50
years has tripled over the past century. Most of them are
mature and elderly women. In Ukraing, it is 35 % — almost
one-fifth of the total country’s population (National Institute
for Health and Care Excellence, 2019). Past a certain age,
involutional processes occur in a woman'’s body related to
the reproductive system transition to a different functioning
mode (perimenopausal transition) and come to menopause.

Clinically, menopause is diagnosed when a woman has
ceased having periods for a year due to the loss of ovarian
follicular activity, which usually occurs around the age of
45-55. The average age at menopause varies in different
countries. Inthe USA, itis on average 51 years old, in Euro-
pean women, it is 52 years old, in Ukraine spontaneous
menopause occurs at 48-49 years old.

As a rule, women live longer than men, and their ave-
rage life expectancy is gradually increasing and is expected
to reach 82 years in developed countries. According to the
World Health Organization (WHO), in most countries of
the world, the life expectancy of women after the age of 50
ranges from 27 to 32 years. Thus, women spend appro-
ximately a third of their lives after menopause. The WHO
predicts that one-sixth of the world’s population, namely
1.2 billion women, will be in the postmenopausal period
by 2030 [3,4,5].

This period in a woman’s life is associated with the
development of pathological menopausal syndrome,
which includes sleep / mood disturbances, vasomotor
manifestations (including hot flashes and night sweats),
urogenital atrophy, osteopenia and osteoporosis, mental
disorders, sexual dysfunction, skin lesions, cardiovascular
diseases (CVD), cancer, metabolic disorders and obesity
[3]. Menopause symptoms vary and reflect a complex
interaction between biological, psychological and social
factors [6]. In addition, it is important to specify the stages
of reproductive aging using the criteria of the Working Group
and the corresponding definition of the reproductive aging
stages in women (STRAW +10) [7].

Aim
To analyze and summarize scientific data on cardiovascular
and metabolic risks in perimenopausal and menopausal
women based on the use of scientometric databases.
Menopause should be considered as a risk factor for
the development of CVD, which triggers a whole cascade
of pathological changes in a woman’s body, including the
development of arterial hypertension, dyslipidemia, abdo-
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minal obesity, insulin resistance, increased sympathoadre-
nal tone, impaired endothelial function, and inflammatory
vascular reactions [7,8]. As known, CVD is the main cause
of mortality among women [9].

CVD usually occurs 10 years later in women than in
men. Premenopausal women are thought to benefit from the
protective effects of estrogen on the cardiovascular system.
Cessation of menstruation and the subsequent decrease in
estrogen levels may make women more vulnerable to CVD
[10]. Studies conducted in recent decades have document-
ed clear patterns of changes in sex hormones, as well as
adverse alterations in lipids and lipoproteins, structural and
functional indicators of vascular health, that can increase
the risk of developing CVD in postmenopausal women [11].
Metabolic and clinical factors associated with menopause,
such as dyslipidemia, insulin resistance, fat redistribution,
and systemic hypertension contribute to an increased risk
of cardiovascular aging and disease. In addition, complex
interactions between oxidative stress and L-arginine and
asymmetric dimethylarginine levels may influence the de-
velopment of endothelial dysfunction in menopause [12].
CVD in women tends to be underdiagnosed, and women
often have a lower level of risk perception. This can lead
to late diagnosis and unrecognized symptoms. As soon
as women experience menopause, the risk increases.
Estrogen provides a protective effect, so the risk of CVD
increases after menopause in most cases [13].

The misconception that heart disease predominantly
affects men has led to gender-related risk factors being
largely ignored. However, evidence is gradually accumu-
lating that menopause before the age of 40 may increase
the chance of heart disease later in life. In particular, meno-
pause before the age of 40 is associated with an increased
risk of heart failure and atrial fibrillation. A study involving
more than 1.4 million women has found that the younger
the age at menopause, the higher the risk of heart failure
and atrial fibrillation. Women who experienced premature
menopause had a 33 % higher risk of heart failure and a
9 % higher risk of atrial fibrillation [14]. Also, a link between
menopausal age, heart failure and atrial fibrillation has been
revealed, that may be explained by several factors, such as
falling estrogen levels and changes in body fat distribution.

A correlation between menopause and CVD is quite
strong. It is early menopause that is associated with an
increased risk of non-fatal CVD before the age of 60. At
the same time, it was not observed in women aged over
70 years. In particular, the incidence of coronary heart
disease (CHD) increases dramatically after menopause.
Moreover, the early onset of menopause leads to the pre-
mature development of CHD. On the other hand, women
with early-onset CHD (<35 years) are more likely to expe-
rience early menopause [15]. Estrogens have a protective
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effect on the development of CHD [16]. In turn, estrogen
depletion leads to an increased risk of CVD, mainly through
CHD, especially in cases of premature menopause. The
pathophysiological basis of this atherosclerotic process is
the accumulation of several risk factors, such as abdominal
obesity, atherogenic dyslipidemia, insulin resistance, and
arterial hypertension. The presence of vasomotor symptoms
(VMS) may further increase this risk, especially in women
younger than 60 years [17].

Natural and surgical premature menopause have been
found to be associated with an increased incidence of
combined factors (CHD, aortic stenosis, mitral regurgitation,
atrial fibrillation, ischemic stroke, peripheral arterial disease,
and venous thromboembolism) [18]. Of the female-specific
components of atherosclerotic CVD risk assessment,
pre-eclampsia and early spontaneous menopause (<40
years) have been shown to be the strongest adverse risk
variables [19].

In a study focused on women at different stages of
menopause to assess the association of menopause with
CVD risk factors and subclinical markers of cardiometabolic
disease, age at menopause and the time since menopause
have been found to be risk factors, and women with meta-
bolic syndrome had a significantly higher risk of developing
CVD [20].

One of the important problems of postmenopause is
lipid metabolism disorders, which leads to obesity, chronic
inflammation, endothelial dysfunction, atherosclerosis
development and, as a result, to an increased cardiovas-
cular risk [21]. Changes in lipid metabolism and increased
adipose tissue play a key role in the synthesis of excess
fatty acids, adipocytokines, proinflammatory cytokines, and
reactive oxygen species, which cause lipid peroxidation and
result in the development of insulin resistance, abdominal
obesity, and dyslipidemia [3]. Due to estrogen deficiency
and lipid metabolism disorders, postmenopausal women
have a higher risk of developing CVD. Estrogens, especially
estradiol (E2), play a role in cardiovascular protection and
are produced primarily in the ovaries by a process that uses
low-density lipoprotein (LDL) cholesterol as a substrate.
During menopause, circulating LDL cholesterol levels be-
come excessive and cannot be used for estrogen synthesis,
leading to increased blood LDL-cholesterol and CVD risk.
E2 deficiency due to ovariectomy or after menopause may
reduce the expression of genes required for efficient energy
expenditure in the human body and genes involved in fatty
acid metabolism or lipid catabolism, which may cause obe-
sity or metabolic disorders in postmenopausal women [3].

Atthe time of menopausal transition, which usually lasts
2-7 years, significant changes occur in the body structure
of women. The fact is that ovarian estrogens increase the
accumulation of peripheral fat mainly in the subcutaneous
tissue of the buttocks and thighs, while androgens, mostly
bioavailable testosterone, increase the accumulation of
visceral abdominal fat. Estrogen deficiency is accompanied
by relative hyperandrogenism and is considered a major
factor causing weight gain and body fat redistribution in
postmenopausal women. Sex hormone-binding globulin
levels also decrease with menopause, which increases
bioavailable testosterone levels. It is known that the risk of
developing abdominal obesity in postmenopausal women
is almost 3 times higher than in premenopausal women.

With the same values of the mean body mass index (BMI),
postmenopausal women have a larger waist circumference
[3]. As is known, the WHO defines obesity as BMI 230 kg/m?,
overweight as BMI 25.0-29.9 kg/m?, and underweight as
BMI <18.5 kg/m? [22]. Studies have shown that for the
same testosterone levels, postmenopausal women have
twice as much visceral abdominal fat and subcutaneous
adipose tissue as premenopausal women. This suggests
that fat redistribution can be affected by a marked decrease
in estrogen levels, rather than an increase in testosterone
levels [3,23].

One notable change in body composition associated
with age in women is loss of lean body mass (LBM). Age-re-
lated degenerative loss of skeletal muscle (sarcopenia)
occurs at a rate of 3-8 % every 10 years from the age 30 and
accelerates with age. This condition is linked to an increased
risk of functional disability, falls, fractures, and total mortality
among the elderly [24]. Loss of LBM, or skeletal muscle, and
an increase in adipose tissue cause an age-related decline
in basal metabolic rate (resting energy expenditure), which
is a product of energy metabolism that occurs in all human
cells. It is the amount of energy (in calories) required to
support biological vital functions, including body temperature
regulation, muscle contraction and relaxation, respiration,
blood circulation, cell growth, and brain and neuronal
functions [25]. As a rule, basal metabolism accounts for
about 60-75 % of daily energy expenditure and can vary
widely among individuals. LBM, or skeletal muscle, which
constitutes about 60-85 % of body mass, is thought to be
the primary determinant of resting energy expenditure, while
fat serves as a storage of excess energy. Thus, changes
in body composition in women during menopause (loss of
LBM) lead to a decrease in basal metabolism, the physical
body of women begins to expend less energy on maintaining
basic biological functions [3].

Recent studies have shown that metabolic syndrome
was more common among postmenopausal women com-
pared to those in premenopause [26]. It is defined as a
cluster of conditions characterized by impaired glucose me-
tabolism, high blood pressure, central obesity, low high-den-
sity lipoprotein (HDL) cholesterol, and high triglyceride (TG)
levels. Insulin, total cholesterol, LDL- and HDL-cholesterol,
and total-to-HDL cholesterol ratio are commonly altered in
postmenopausal women with a 50 % risk of developing
metabolic syndrome. LDL particles are the main cholesterol
transporters, binding about 60 % of total serum cholesterol.
Their function is not only to transport cholesterol to tissues.
They are part of the plasma membrane and are converted
into various metabolites, including steroid hormones. Since
LDL induce vascular endothelial cell damage, high concen-
trations and activity of LDL have serious consequences for
the etiology of cardiovascular diseases and the development
of atherosclerosis [27].

HDL counteract the destructive effects of LDL. The main
functions of HDL are to remove cholesterol (free cholesterol)
from cells and other lipoproteins. HDL transport cholesterol
accumulated in various cells and lipoproteins to the liver,
from where it is excreted with bile [28]. TG is another type
of fat that differs from lipoproteins in that it participates in
energy metabolism. Most of the stored fat in the body is in
the form of triglycerides, which are a highly concentrated
form of energy and make up almost 95 % of dietary fat. An
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increase in the blood level of TG is associated with CVD,
type 2 diabetes mellitus (DM) and atherosclerosis [3].

As for the mechanisms of the association between hot
flashes with the risk of CVD, they have not yet been fully
elucidated, partly due to a limited understanding of the hot
flashe physiology [29]. However, VMS may represent a new
female-specific CVD risk factor that generally persists after
controlling for endogenous sex hormones and traditional
CVD risk factors [30]. Thus, modern studies have found
that it was the severity, but not the frequency of VMS (hot
flashes and night sweats), that was associated with an in-
creased risk of CVD [31]. VMS are also a risk factor for DM,
particularly for women reporting night sweats (regardless
of reported hot flashes) [32]. The transition to menopause
is accompanied by metabolic changes that contribute to
the development of DM, especially type 2, as menopause
presents an increased risk of adipose tissue accumulation
in the upper body and an increased incidence of insulin
resistance [33,34,35]. Since type 2 DM depends on both
chronological and ovarian aging, it is quite common in
postmenopausal women [36]. Similarly, DM may affect
ovarian aging, potentially causing women with type 1 DM
and early-onset type 2 DM to experience early menopause
as compared with women without it. And an earlier age of
menopause is associated with a higher risk of type 2 DM
in later life [34].

Menopause is associated with numerous negative
health consequences, one of which is osteoporosis (OP).
The problem of OP in women is particularly relevant due
to its high prevalence, serious consequences that lead to
disability, a severe deterioration in the quality of life, and an
increase in mortality. It is known that a femoral neck fracture
often can cause death in elderly women. Scientists predict
that by 2050, the number of hip fractures will increase to
1 million cases per year [4]. The significance of the OP
problem in menopausal women is steadily increasing. It
ranks fourth among non-infectious diseases after CVD,
oncological pathology, and DM [37]. In the mechanism of
this process, there is a deficiency of estrogen during meno-
pause, which results in an increased resorption activity
of osteoclasts, while the activity of osteoblasts remains
relatively constant, which ultimately leads to bone tissue
loss [38]. The maximum loss of bone mass occurs during
the first years after menopause [39].

A study conducted at the Ukrainian Scientific and Me-
dical Center for Osteoporosis Problems using two-photon
X-ray absorptiometry has revealed OP in 8.4 % of the total
female population, 20 % of women aged 50 and older.
Taking into account the fact that almost 22 million women
(53.6 % of the total population of the country) were regis-
tered in Ukraine, the number of women with OP may be
more than 1.8 million [40,41]. Therefore, the diagnosis of the
skeleton state should be included in the plan of mandatory
examination for all women in the postmenopausal period.
It is desirable that all specialists who provide medical care
to elderly women should be skilled at organizing exami-
nations [42]. Bone loss in women begins at about 35-40
years of age and is 0.7-1.3 % per year. With the onset of
menopause, as well as in the first 5-10 years of postmeno-
pause, this indicator increases to 3-7 % per year. So, in
the first years of postmenopause, a woman can lose up to
9-35 % of bone mass, and then the loss stabilizes again
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at the level of 1 % per year. At the age of 65-70 years, it
makes up 0.3-0.5 %. In the postmenopausal period, OP
affects from a third to a half of all women [37].

Estrogens are key regulators of bone metabolism in
both women and men. In women, estrogen deficiency is
one of the main causes of postmenopausal OP [43]. With
the onset of menopause, bone loss occurs in two stages.
The first is accelerated loss, which begins within the first
three years from the moment of menopause and lasts 5-8
years (stages 0; 1% and 2, according to the Staging of
Reproductive Aging Workshop — STRAW classification). The
second is the long-term loss of bone mass, which develops
slowly and lasts throughout the 2nd stage according to the
STRAW [37,44,45]. The development of osteopenia and
OP in menopausal women is associated with a change in
the production of 1,25(0H),D,, since estrogen deficiency
causes a decrease in the synthesis of the vitamin D active
metabolite and reduces the intestinal calcium absorption
resulting in secondary hyperparathyroidism [37,46].

The main regulator of active calcium absorption in the
body is vitamin D, which is directly involved in the regulation
of bone remodeling processes, intestinal calcium absorption
and its renal excretion. Under physiological conditions,
the level of intestinal calcium absorption does not exceed
20-30 %, and the use of vitamin D increases it to 60-80 %.
In healthy adults, the processes of bone formation and
resorption are balanced. In old age, due to the vitamin D
insufficiency development, resorption processes increase,
this balance is disturbed, and calcium removal from the bone
often exceeds its intake [47,48]. Hypovitaminosis D is also
associated with muscle weakness and back pain. Vitamin
D deficiency is usually the result of insufficient sunlight or
inadequate consumption of foods containing vitamin D (fatty
fish, vegetables, cereals). Insufficiency or deficiency of this
vitamin causes secondary hyperparathyroidism leading to
increased bone metabolism. At the same time, sufficient
levels of vitamin D help preserve muscle strength and
reduce the risk of falls [46,47,48].

Vitamin D is the most well-known nutrient among a
variety of micronutrients and hormones that interact to re-
gulate the balance between blood calcium and phosphorus
levels. In addition, it functions as a hormone because it is
synthesized by one organ and acts on others, affecting
more than 30 body tissues, including hair follicles, cells
of the reproductive system, and immune cells. Studies
on the role of vitamin D suggest that vitamin D deficiency
can cause many diseases, including high blood pressure,
cardiovascular disease, some common cancers, infec-
tions (such as tuberculosis and influenza), inflammatory
conditions, autoimmune diseases (type 1 DM, rheumatoid
arthritis), psoriasis, multiple sclerosis [3]. Numerous genetic,
molecular, and other studies strongly indicate that vitamin D
signaling has many extraskeletal effects. These include the
regulation of cell proliferation, immune and muscle function,
skin cell differentiation and proliferation, as well as vascular
and metabolic properties. In human observational studies,
low vitamin D status is associated with almost all diseases
related these extraskeletal actions [46].

Acorrelation has been found between serum 25(0OH)D
levels and changes in lipid profile among postmenopausal
women [49]. Numerous studies have shown that low serum
vitamin D levels were associated with several metabolic
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conditions such as elevated TG, low HDL cholesterol, and
high blood pressure in postmenopausal women [50]. It has
been revealed that vitamin D was important not only for
alleviating metabolic diseases, but also for improving the
quality of life in postmenopausal women [51].

Menopause is a natural and inevitable part of a wo-
man’s life, but the risk of cardiovascular disease in women
increases precisely during menopause. Therefore, proper
assessment of such risks is mandatory to improve long-
term cardiovascular disease outcomes [52,53]. In view of
the above, it is the interdisciplinary interaction aimed at
early detection of symptoms and diagnosis of menopausal
disorders for the timely treatment [54] that comes to the fore.

Conclusions

1. Menopause is a difficult period in a woman’s life,
during which the risk of developing cardiovascular diseases
and metabolic disorders increases, as well as the exacerba-
tion of almost all preexisting somatic diseases. Therefore,
proper assessment of such risks is mandatory to improve
long-term CVD outcomes.

2. The interdisciplinary interaction is central to early
detection of symptoms and diagnosis of climacteric dis-
orders for the timely prescription of treatment. Physicians
working with this contingent of women should apply a
comprehensive approach to health care and quality of life
preservation during the menopause transition, menopause
and postmenopause.
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Currently, the issue of increased dentin sensitivity after operations for hard dental tissue preparation during the therapeutic treatment
of the carious process, as well as during orthopedic treatment of various types with non-removable dentures, has retained its rele-
vance. Pain management is the prevention of postoperative complication development and ensures high-quality treatment results.

Aim. The purpose of the literature review in this paper was to draw specialists’ attention to the use of low-solvent adhesive systems
of various types to manage postoperative sensitivity of hard dental tissues.

Materials and methods. More than 30 literature sources focused on studying action mechanisms of known generations of dental
adhesive systems and their effects on changes in postoperative sensitivity of dental hard tissues as a result of a high-quality
protective film formation on the dentin surface have been analyzed.

Results. The use of various adhesive systems to reduce postoperative sensitivity of soft tissues with the formation of a high-quality
protective film on the dentin surface that seals the dentinal tubules is of great importance for obtaining qualitative treatment re-
sults and increasing its effectiveness. However, various reactive substances (solvents, acetone), which are components of most
adhesives, have a strong impact on their quality and significantly reduce the indications for their use.

Conclusions. Thus, studying the action mechanisms of adhesives on dental tissues, searching for the formulation of new adhesive
systems with a lower solvent content would expand the indications for their use as therapeutic and prophylactic drugs to reduce
pain sensitivity of hard dental tissues after preparation.
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BnauB aare3uBiB Ha YyTAMBICTb TKaHWH 3y6iB

1. A. AropiHa, |. B. AHiweH, B. . TominiH, 0. B. Mosuah, I. 0. Nepelwusannosa, B. 0. biptokos

AKTyanbHWM 3anULLIAETHCA NUTAHHS LOAO BUHWUKHEHHS MIABULLEHOT YyTIMBOCTI AEHTUHY NiCNS Marinynawii npenapyBaHHs TBep-
AMX TKaHUH 3y0iB nig Yac TepaneBTUYHOTO NiKyBaHHS KapiO3HOrO NPOLIECY, @ TaKOX NPOTSrOM OPTONEANYHOTO NiKyBaHHS PisHUMM
BUOAMM HE3HIMHUX KOHCTPYKLiN 3y6HWX npotesis. MpocpinakTvka Bonto, Wo BUHKKaeE, cnpusie 3anobiraHHio nicnsonepawiniim
yCKnaaHeHHM | 3abe3nevye SKiCHUIA pe3ynbTar nikyBaHHS, ke OTPUMYE NaLieHT.

Merta po6ot — Ha nifcTasi aHanisy BinomMocTelt haxoBoi nitepaTypu 3BepHyTH yBary axiBLiB Ha MOXMMBOCTI BUKOPUCTAHHS!
CyYaCHUX CTOMATOMOMYHNX aZre3VBHUX CUCTEM Pi3HUX TUMIB AMNS 3HVXKEHHS NiCNsionepaLliiHol Yy TNMBOCTI TREPAMX TKaHUH 3y6a.

Marepianu i meTopm. [MpoaHanisysanum noHaa 30 mxepen HayKoBOi NiTepaTypu, O NPUCBSAYEHI BUBYEHHIO MEXaHi3My il BifoMMX
MOKOMiHb CTOMATONOMYHUX aAre3VBHUX CUCTEM i IXHBOTO BNAMBY Ha 3MiHY nicnsionepaLiiiHoi YyTIMBOCTI TBepANX TKaHUH 3ybiB y
pesynbTaTi CTBOPEHHS SIKICHOT 3aXVUCHOI NNIBKM HA NOBEPXHI AEHTHHY.

Pe3yAbTati. BUKOPUCTaHHS Pi3HNX afreavBHUX CUCTEM AJ15 3HUKEHHS MiCNsionepaLiiHoi YyTNMBOCTI TBEPAUX TKaHUH 3y6iB 3
YTBOPEHHAM Ha NOBEPXHi AEHTWUHY AKICHOT 3aXMCHOI NNIBKKW, SKa 3aKyMNoploe AEHTUHHI KaHarnbLi, Mae Benuke 3Ha4yeHHs Ans
OTPUMaHHS SKICHOrO pe3ynbTaty nikyBaHHS i NiABULLYE AOr0 eheKTUBHICTb. BTiM, pi3Hi peakTUBHI PEYOBUHU (PO3YMHHWKN,
aLETOoH), LU0 BXOASATb [0 cknagy GinbLIoCTi aareaviB, MakoTb CUIbHWIA BMAMB Ha iXHIO SKICTb | 3HAYHO 3MEHLLYIOTb NOKa3aHHs!
[0 3aCTOCYBaHHS.

BucHOBKU. BrBUYEHHS MexaHi3My BNnvBY afreaviBiB Ha TKaHWHW 3y6iB, NOLLYK peLenTypy HOBIMX aAre3uBHUX CUCTEM i3 MEHLLNM
BMICTOM PO34YMHHWKIB AadyTb 3MOTY PO3LLMPUTY NOKa3aHHA [0 iX BUKOPUCTaHHS SiK NiKyBanbHO-NPOMiNakTuiHX npenaparis Ans
3MeHLLEHHSs 60MNbOBOI YyTNMBOCTI TBEPAMX TKaHWH 3y6iB Nicns onepaii npenapyBaHHs.

The use of adhesives to reduce dental sensitivity and
protect dentin tubules opened after odontopreparation
has become possible after the creation of adhesive
systems of the third and following generations of bonds
with the presence of pharmaceutical substances in their
compositions. When using first-generation adhesives, a
significant increase in postoperative sensitivity of dental
tissues was noted.

Microdots along the edges of second-generation adhe-
sives have been found by the authors. The use of third-gene-
ration adhesives, consisting of a primer and a bond, has

allowed for a significant reduction in postoperative tissue
sensitivity. But recurrence of sensitivity was noted after a
time. The authors observed a significant long-term reduction
in dental sensitivity after using fourth-generation adhesives.

Aim
The purpose of the literature review in this paper was to
draw specialists’ attention to the use of low-solvent adhe-

sive systems of various types to manage postoperative
sensitivity of hard dental tissues.
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Materials and methods

More than 30 literary sources have been analyzed for the
review article, providing information on both the adhesive
system composition of various generations and their rela-
tionship with dentin, and the influence of these systems on
the dental hard tissues postoperative sensitivity.

Results

The replacement of hydroxyapatites with water contained
on the dentin surface with an adhesive resin occurs after
the use of a new generation of adhesives, which is also
called the hybridization generation. They enter the tubules
and intertubular dentin when used together, so the adhesion
force increases significantly. The fifth-generation materials
were designed in a one-bottle system. They significantly
reduced postoperative tissue sensitivity. Sixth-generation
adhesives did not require separate etching of dentin and
also significantly reduced tooth sensitivity. Seventh-gene-
ration adhesives were the first one-component systems
that did not involve mixing, etching, or primer application.
They caused minimal sensitivity after the use. Researchers
observed either no or less postoperative tissue sensitivity
after their use [1].

The technical solution of reducing the sensitivity
and protecting dental tissues after odontopreparation
by applying adhesive systems solved another important
problem — the stable adhesion of the composition to the
dentin. Based on the fact that the less dense adhesion
of compositions to dentin in relation to enamel is deter-
mined by the peculiarities of the dentin structure, it is
more heterogeneous than enamel with a lower level of
calcification and a higher water content. Compared to
highly calcified enamel, dentin consists of a combination
of collagen-hydroxyapatite and water, 45 % inorganic.
Dentin is a tubular tissue; dentin tubules diverge from
the pulp to the enamel-dentine junction. Tubules of living
dentin are filled with liquid under low pressure [2]. But, in
order to penetrate into the tubules as deeply as possible
and thereby increase the strength of adhesion, first of all,
it is necessary to remove the lubricated layer that forms
after the manipulation of odontopreparation.

The smear layer is formed by particles of denatured
collagen, hydroxyapatite, remnants of destroyed processes
of odontoblasts, residues of blood, saliva and cooled aerosol
liquid. The layer also contains bacteria, a mineral compo-
nent pressed into the dentin tubule in the form of plugs. The
lubricated layer can penetrate into open dentin tubules to a
depth of 2 to 6 microns. This layer is formed as a result of
odontopreparation with a high-speed abrasive instrument
producing a large amount of heat. Once the smear layer is
removed, the dentin tubules open, and the dentin surface
gets moist due to leakage of dentin fluid [3].

The presence of dentin fluid is a problem that prevents
the creation of reliable, strong adhesion of enamel bonds
to dentin. To solve this problem, the authors of the studies
paid attention to the relationship between the moisture
content of the dentin surface and the depth and speed of
the primer / adhesive diffusion into the dentin. Impregnation
was achieved due to the use of hydrophilic monomers in
the composition that dissolved in a liquid with low surface
tension, such as acetone or ethanol. Later generations
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of hydrophilic dentin adhesives involve total etching and
perform better in moist dentin environments [4].

The peculiarity of the pulp blood supply is expressed
in the fact that it is occurred in the tooth chamber with rigid
walls. Under these conditions, pulse fluctuations in the arte-
rial part of the vascular system cause an increase in tissue
tension and, depending on the manifestations of the vascular
reaction, there is a danger of the pulp functioning disruption.

Studies on pulp vessel reactions in response to the use
of adhesive systems have proven that the presence of ace-
tone or ethanol in the compositions can cause a constrictor
reaction of the vessels, which either passes quickly or persists
for some time after the system application. Due to the fact
that vasoconstrictor reactions are insignificant and do not
cause long-term spasm, changes in the pulp are reversible.
However, adhesive systems without acetone have been
found to be less irritating to the pulp. Based on these data,
the use of acetone adhesive systems should be limited [5].

The authors have been achieved an increase in the
strength and density of bonding agent adhesion through
improved wetting of the dentin surface by using a modified
BIS-GMA resin, partial or complete removal of the smear
layer and sequential treatment of the dentin surface with
so-called bonding activators. Under these conditions, the
adhesive agent, penetrating the dentin tubules, creates
strong, tight contact with the cleaned and partially decal-
cified dentin surface. Simultaneous wetting of the dentin
intertubular substance along with penetration into the tubule
creates a combined micromechanical and adhesive bond,
which leads to high resistance and separation. The layer
created by this way at the dentin level seals the tubes,
closing access to bacteria, preventing pulp inflammation
and postoperative hyperesthesia.

BIS-GMAIis used with other components such as EDTA
with a pH between 6.5 and 7.0 to remove the smear layer
and condition the dentin surface, which is then treated with
hydroxyethyl methacrylate (NEMA) and glutaraldehyde.
NEMA provides hydrophilia, and glutaraldehyde provides
affinity for collagen and the etched surface as well as only
BIS-GMA application. But a strong bond between the ad-
hesive and dentin became possible only after researchers
created the 3"-generation bonding agents [6]. These ad-
hesives sealed dentin for the first time, eliminating leakage
beyond its boundaries.

Some authors believe that the bonding agent is secon-
dary or micromechanical, but modern research has proven
the possibility of creating chemical adhesion to the collagen
matrix. Almost all new adhesive resins contain a hydrophilic
group, tropic to the condensed dentin surface.

Thus, in order to better connect with the wet dentin
surface and reliably seal the dentin tubules to protecti them
from negative influences, all adhesive systems are based
on a combination of hydrophobic compositions (BIS-GMA)
with hydrophilic resins and solvents.

HEMA s often used as a hydrophilic monomer. Acetone,
alcohol and their combinations are used as hydrophilic
solutions in these compositions. Several adhesive systems
contain water in varying proportions to produce mixtures
as aqueous solutions. At the same time, the strong hy-
drophilic constituent of one-component adhesive systems
makes them quite effective. Hydrophilic particles bind
well to dentin precisely because of its high-water content.
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Hydrophilic monomers, as solutions, are attracted to water
and are therefore able to penetrate into dentin along with
hydrophobic resins. To achieve effective hydrophilicity, some
adhesive systems must contain a sufficiently large amount
of acetone or alcohol [7].

However, a close correlation between the hybrid layer
thickness, which is formed by impregnating collagen fibers
with an adhesive, and the effectiveness of the adhesive
connection has not been observed. This is because the
hybrid layer formation is a phenomenological process of
acid demineralization and resin infiltration. When using uni-
versal adhesives, it is important that after acid etching, the
adhesive monomers completely penetrate the entire depth
of the demineralized layer. That is why the issue of using
either wet bonding techniques or aqueous moisturizing
solutions becomes relevant [8]. By penetrating the adhe-
sive into the openings of the open dentin tubules, a layer
of retaining projections is created. Excessive drying of the
dentin surface by air flow reduces the fine collagen fibers.
Therefore, the reliability of their infiltration by the adhesive
and the formation of a fixing hybrid layer are reduced [9].

It has been proven that after acid etching and rinsing
with water, the mineral phase of dentin is dissolved and
destroyed, and only the collagen matrix remains of the pri-
mary dentin. The adhesive material penetrates between the
dispersed fibers, infusing the collagen matrix and forming a
layer that is neither adhesive nor dentin, but some kind of
hybrid. If the layer is formed correctly, it is very stable and
hard. Total etching of enamel and dentin provides access to
the mineralized collagen matrix; however, itis a rather fragile
structure and is destroyed even under the influence of an
air stream. Therefore, there is a need to use an additional
strengthening or priming layer, the so-called primer, capable
of straightening collagen fibrils. Only after such straightening
can the adhesive polymer be infiltrated.

It has been observed that if water remained in the
etched dentin, the adhesion force of the bond doubled. This
is because wet bonding formed a thicker hybrid layer. The
fact cited by the authors confirms not quite the correct use
in some cases of acetone or ethanol in adhesive systems
that absorb water from wet collagen fibers. Water diffuses
intensively into organic solutions and displaces dissolved
monomers, disrupting the adhesive polymer polymerization.
This reduces the formation of granules, the number of fixing
protrusions and the adhesion force. This factor most often
determines the postoperative sensitivity of dental tissues
after odontopreparation [10].

Discussion

Positive results of significant adhesion force to wet dentin
and in in dealing with postoperative sensitivity are achieved
by using third-generation adhesives, i. e. three-component
adhesive systems. At the same time, one-component
adhesives with similar properties differ slightly from third-
generation ones.

Conclusions

Thus, adhesive systems of different generations, name-
ly from the third to the seventh generation, can be used to
deal with postoperative sensitivity. However, the presence

of ethanol, acetone and others in many of them makes
their irritating effect undesirable; the presence of liquid in
the dentin makes the bond of the adhesive with the dentin
not very strong, which also does not help to reduce the
postoperative sensitivity of tissues after odontopreparation.

Prospects for further research. It should be noted that
the national market is promising for local manufacturers.
Therefore, the development of modern dental adhesive
systems for the postoperative sensitivity of hard dental
tissues is a promising direction for further scientific research.
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Tpom60OYTBOPEHHA Y NaLi€HTa 3 NPOTE30BAHUM KAANaHOM
nicas nepeHeceHoi COVID-19 indeKuii: KAiHIYHUK BUNAAOK

A. B. PacnyTtiHa®ABEF A, B. AipeHKo® *BCP

BiHHMLUBKMI HaLiOHAaAbHWUI MEAUYHKI YHiBEepeKTeT iM. M. |. MuporoBa, YkpaiHa

A - KOHLIEMNLLIS Ta AU3ANH AOCAIAKEHHS; B - 36ip AaHuMx; C - aHani3 Ta iHTepnipeTaLis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTaTTi;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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Binomum i HebeaneuHum ycknagHeHHsm COVID-19-iHdbekuii € po3BMTOK rinepkoarynsiii, Wo npru3soauTb 40 TPOMOO3IB pisHOI
nokanisauii. Tomy npobnemy aHTUKOArynsHTHOI Tepanii LUIMPOKO BMBYamNM NPOTArOM NEPLUMX MICALB naHaeMii, i BoHa Aoci 3a-
NULLIAETLCA akTyanbHo. Pasom i3 TuM, CynyTHs kapaianbHa naTtonoris acouinoBaHa 3 Tskumm nepebirom COVID-19, Buwmmm
py3nKamu yCKnagHeHb | CMepTHOCTI, @ 0co0NMBOIT yBaru noTpebytoTb navieHTu, KOTpi nepeHecny kKapaioxipypriuHi BTpyyaHHs. Oco-
6m, SiKi MatoTb NPOTE30BaHi MeTaneBi knanaHu cepList, NOBWHHI NOCTINHO OTPUMYBATU aHTUKOArynsHTHy Tepanito. Brim, y dhaxosin
niTepaTypi ONcaHo BUMaAKM BHYTPILIbOCEPLIEBMX TPOMBOTUYHMX YCKIALHEHD i Ha (hOHI NPUIAMAHHS LuX Npenapartie npy iHgiky-
BaHHi COVID-19. loci He 3ailicCHWNM paHAOMI30BaHMX AOCTZKeHb 3 Liei npobnemaTuki, On1caHo NnLLe OKpeMi KiHiYHi BUNaaKu.

Merta poboTu - onucatt kniHiuHWiA BUNagok TpomMbo3y BepxiBky NiBOTO LyHOYKa Ha GoHi iHikysaHHs COVID-19 y navjeHTa 3
MPOTE30BaHNM a0pTanbHUM KIanaHoM, KOTpUI OTPUMYBAB afekBaTHy BaphapyHoTepanito; NOPIBHATY TaKTUKY BEAEHHS navjieHTa
Ta pe3ynbrar Tepanii 3 iHLUMMM KNIHIYHUMKY BUNaaKamu.

Martepianu i metoau. MpoTsirom 2 pokiB nig cnocTepexeHHsm nepebyBaB NaLieHT nicis NpoTe3yBaHHS aopTanbHOrO KranaHa.
Mg yac BiauTiB BUKOHYBanu 3aranbHOKMiHIYHe, nabopaTtopHe 0OCTEXEHHS (3aranbHuii aHani3 KpoBi, rK03a KPOBi, CEHOBMHA,
kpeaTuHiH, 6inipy6iH, MHB, NT-proBNP), exokapgiorpadito.

PesynbTatu. [NaLieHT i3 BpOMKEHOI0 BaA0H CEpLIS, CTaHOM Micns NpoTe3yBaHHs aopTabHOrO KnanaHa, aHynonnacTuki MiTparnsHoro
Ta TPUKYCNiganbHOro Knanais, ylUMBaHHS ByLUka niBoro nepeacepas (15.03.2022 p.) 3 npusogy ABOCTYNKOBOrO aopTanbHOro
KnanaHa, koM6iHoBaHOi aopTanbHOi Bagu 3 nepesaroto HegoctatHocTi |I-IV cT., BTopuHHOW apTepianbHoto rineptenaieto Il .
CH A 1Il ©K, cTagist C, 3i 3HWKEHOK CUCTOMIMHOK (hYHKLIE NIBOrO LUMYHOYKA, ABOKAMEPHUM ENEKTPOKApAIOCTUMYMSTOPOM i3
npvBogay noBHoi AB-6rokaam, napokcr3ManbHOK hopMOLO TPINOTIHHS Nepescepab 3BEPHYBCS A0 Kapaiornora Yepes HapoCTaHHs!
3aauLkv Ta cnabkocTi Yepes Micaub nicns nepeHeceHoi iHdbekwii COVID-19 cepenHboTsikkoro nepebiry. MavieHT otpumyBas
Giconponon 5 mr, amiogapoH 200 mr, cnipoHonakToH 50 mr, nepuHgonpun 8 mr, BapdapuH 5 mr; MHO peTenbHO KOHTPONbOBaHe,
nig vac 3sepHeHHs — 3,7. Tig Yac exokapgiorpadii BUSIBNEHO TPOMO BEPXiBKM JIBOTO LUMYHOUKA, 3HIKEHHS ddpakuii BUKuay
nigoro LwryHouka (PB J1LLI) 3 46 % po 38 %. [lo nikyBaHHs goaaHo acnipuH 75 mr/noby, Topacemis 10 mr/aoBy, AanarnidnoauH
10 mr/goBy, npraHadeHo meTabonivHy Tepanito. Yepes 1 MicsLb CTaH nawieHTa NokpaLLyBecs, TPOMOY B MOPOXHMHI MIBOTO LWTyHOUKa
He BusineHo, ®B J1LL 3pocna o 46 %.

BucHoBkK. HaBeneHui BUNagok nopyLuye npobnemy peternbHOro KOHTPOM0 CTaHy CEepLEBO-CYAMHHOI CUCTEMM Y NaLieHTIB i3
MPOTE30BaHWMM KrianaHamu nig Yac Ta nicns 3axeoptoaHHs Ha COVID-19, ockinbku cumnTomu TpoM603y MOPOXHUH CepLs Yn
KnanaHiB, HapOCTaHHs CepLIEBOi HEAOCTATHOCTI MOXYTb GYTV MOMWIKOBO BU3HAYEHI Ik O3HaKM BipYCHOT iHEpeKLii v AuxanbHoT
HeAoCTaTHOCTI.

Keywords:
prosthetic valve,
thrombosis,
COVID-19,
hypercoagulation,
aortic insufficiency,
heart failure.
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Prosthetic valve thrombosis in a patient secondary to COVID-19: a case report

L. V. Rasputina, D. V. Didenko

A well-known and dangerous complication of COVID-19 infection is the development of hypercoagulation, which leads to throm-
bosis of various localization. Therefore, the problem of anticoagulant therapy was widely discussed during the first months of the
pandemic and continues to be relevant. At the same time, concomitant cardiac pathology is associated with a more severe course
of COVID-19 and higher risks of complications and mortality. Therefore, patients who underwent cardiac surgery require special
attention. Individuals with prosthetic metal heart valves must constantly receive anticoagulant therapy, however, the literature
describes cases of intracardiac thrombotic complications despite anticoagulation during COVID-19 infection. Currently, there are
no randomized studies on this issue, and only individual clinical cases provide this information.

The aim of the work was to describe a clinical case of thrombosis at the left ventricular apex during COVID-19 infection in a patient
with a prosthetic aortic valve who received adequate warfarin therapy and to compare the tactics of patient management and
therapeutic outcomes with other clinical cases.

Materials and methods. The patient was followed-up after aortic valve replacement for 2 years. During the visits, a general clinical
examination, laboratory examinations — clinical blood test, blood glucose, urea, creatinine, bilirubin, INR, NT-proBNP, echocardio-
graphy were performed.

Results. The patient with a congenital heart defect, a condition after aortic valve replacement, mitral and tricuspid valve annu-
loplasty (15.03.2022) due to bicuspid aortic valve, combined aortic defect with predominance of stage Ill-IV regurgitation; stage
Il secondary arterial hypertension; chronic heart failure IIA, functional class Ill, stage C, reduced systolic left ventricular function;
a two-chamber pacemaker due to complete AV blockade; paroxysmal atrial flutter presented to a cardiologist with worsening
shortness of breath and weakness one month after a moderate COVID-19 infection. The patient received bisoprolol 5 mg,
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amiodarone 200 mg, spironolactone 50 mg, perindopril 8 mg, warfarin 5 mg, INR was carefully controlled, at presentation — 3.7.
Echocardiography revealed a left ventricular apex thrombus, a decrease in left ventricular ejection fraction (LVEF) from 46 % to
38 %. Aspirin 75 mg/day, torasemide 10 mg/day, dapaglifiozin 10 mg/day, and metabolic therapy were added to the treatment.
After 1 month, the patient’s condition improved, no thrombus was detected in the left ventricular cavity, LVEF increased to 46 %.

Conclusions. This case demonstrates the problem of careful cardiovascular system state monitoring in patients with prosthetic
valves during and after COVID-19, since symptoms of heart cavity or valve thrombosis, worsening heart failure can be mistakenly

considered as signs of a viral infection or respiratory failure.

Maxoemis COVID-19 waswnako nowmpunacs kpaiHamm CBiTy,
CMpWYMHUNA ICTOTHE HABAHTAXEHHS Ha CUCTEMM OXOPOHH
3[0pOB’S Ta CTBOPWIA NEpELLKoan Ans AiarHOCTUKK Ta
NiKyBaHHS iHLLNX 3aXBOPIOBAHb.

Bigomo, o cynyTHS kapgioBackynsipHa natonoris
acouiioBaHa 3 Tshkumm nepebirom COVID-19 i Buwwmm no-
Ka3HUKoM cmepTHocTi. [10 57 % nauieHTiB i3 CUMMNTOMHUM
nepebirom COVID-19 matoTb apTepianbHy rinepTeHsito,
1o 17 % — iwemiyHy xBopoby cepust, fo 7 % — cepLey
HepocTaTHicTb. Pazom i3 Tum, iHcbikysanHs COVID-19 moxe
CMPUYMHSATI CEPLEBI YCKNaAHEHHS, | HaNYacTiLWUMK € no-
PYLLUEHHS CEpLIEBOrO pUTMY, MiOKapauT, iHpapKT Miokapaa,
PO3BMTOK CepLEBOi HeAOCTATHOCTI.

[1nsi NosSiCHEHHS BCbOrO CreKTpa CepLEBMX YCKIaaHEHb
XBOPOOY NPOMOHYHTb BUKOPUCTOBYBATU TEPMIH «TOCTPUN
COVID-19 kapgioBackynsipHuin cuHgpom» [1,2]. ABtopu
[OCTIDKEHb BBaXaloTb, LLO NOLIKOMKEHHS Miokapaa Bid-
6yBaETLCA PI3HAMM LLMISIXaMW: MPSIMUM BiPYCHUM MOLLIKO-
[DKEHHAM KaphioMiouuTiB, IMYHHO BignoBiaaw T-KNiTWH,
nigBuWLLEHO kapaiomeTaboniyHo noTpe6oto B KUCHI,
PY/HYBaHHSIM aTEPOCKIEPOTUYHNX BMSALLIOK Mig BMIYBOM
aKTWBaLi LIMTOKIHIB, LWUTOKIH-IHOYKOBAHUM MOPYLLEHHAM
MIKPOLMPKYNALLT, TPOMOOTUYHUM YPaXKEHHAM KOPOHAPHMX
apTepint i CyavnH MIKpOLIMPKYNSTOPHOrO pycna. BeaxaioTb,
wo SARS-CoV-2 Moxe npsAMO ypaxaty KapLioMiounTy,
nepvumTy Ta hibpobnacTy Yepes peLenTopy aHrioTEH3WH-
nepeTBOpHOBasibHOrO hepMeHTy [1,2].

OcobnuBy yBary npuainstoTe BUBYEHHIO TPOMOO-
emboniyHnx ycknagHeHb COVID-19. Mepuwi aHanitnyHi
[JaHi oo Tpom603iB y pasi iHdikyBaHHS KOPOHaBipycoM
onepxanu B nepiog 3 30 ciuHs go 22 6epests 2020 poky
Ha 6a3i ofHiel 3 nikapeHb MicTa YxaHb. 1o AocnimkeHHs
3any4nnu 81 nauieHTa 3 BinAineHHs iHTEHCUBHOI Tepanii, ki
He OTPUMYBanM aHTUKoarynsaHTie, 20 i3 HUX Manw ycknag-
HEHHs — TPOMBO03 BEH HIKHBOI KiHUiBkY [3]. JocnigHukw 3
YHiBEpCMTETCHKOI KMiHikv MicTa Jlinnb 3 27 motoro ao 31
6epesHs 2020 poky BUSIBUNK 22 NaLIEHTIB i3 NIEreHEBO
embonieto 3i 107 xBopux, ki nepebysanu B peaHimaLyii.
[1ns nopiBHAHHSA HaBeAEHO BiAOMOCTI LLOAO KinbKOCTi Na-
LieHTIB, SKi NOTPaNsnmM 4o BidAineHHs iHTEHCUBHOI Tepanii
yepes rpun 3a Becb nepiog 2019 poky — 20 oci6, i Tpoe 3
HWUX Manu Tpomboembonito nereHesoi apTepii (TENA) [4].
MaclutabHe gocnimkeHHs 3giicHunu B ABCTpii: npoaHa-
nigyBanu 66 gocnimKkeHb, NOB'A3aHMX i3 KOPOHABIPYCHOIO
iHchekuieto (3aranbHa KinbkicTb navlieHTis — maixe 28 000).
BcraHoBunm, 1o TpomG603 rmmbOoKMX BEH YCKIaaHI0BaB 3a-
XBOPIOBaHHS Y 23 % nauieHTiB peaHimMaLiiHoro BiadineHHs
1y 8 % XBOpwX i3 Nerkum i cepeHLOTSKKUM nepebirom
SARS-CoV-2. 3aranbHuin pusnk BUHVKHEHHSI TPOMOO3Y Y
rocnitanisoBaHux navieHTie ctaHoBuB 14 % — Le aosoni
BUCOKWI MOKA3HWK NOPIBHSHO 3 iHLUMMK PecnipaTopHUMu
3aXBOPHOBaHHAMM [4,5].

B aHanitnyHoMmy ornsigi 42 gocrnimxeHs i3 3aranbHoio
KinbKicTto nauieHTiB y noHaz 8000, wo ony6nikosaHuii 20
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nuctonaga 2020 poky koMaHZo AocniaHKKIB i3 Kanidop-
HIliCbKOTO YHIBEPCUTETY, HaBEeAEeHO Taki JaHi: 3aranbHa
KinbkicTb TpomMBoembonin cTaHoBUTL 21 %, Y BiRAINEHHsX
iHTeHcuBHOI Tepanii — 31 %; npuunHoto cmepTi y 22 %
Bunagkie ctana TEMA, y 2 % o6CTeXeHUX BUSBNEHO
Tpombu B apTepisix, a OTKe LuaHcu cMepTi Ha 74 % BuLi y
MavjeHTIB 3 yCKNagHEHHSAMM, 30KpemMa 3 TPOMBO030M, Hix y
XBOpUX 6€3 Hboro [5].

MexaHiamu, Lo CIpUYUHSIOTH rinepKoarynsvijio y XBo-
pyX Ha iHdekuito, BukninkaHy SARS-CoV-2, HaasBsunyanHo
cknagHi Ta GaraTodakTopHi 3a npupogoto. Ans po3s’s-
3aHHS MUTaHHS LWOAO YacTOro BUHUKHEHHS TPOMBO3y y
xBopux Ha COVID-19 noTpibHO 3BEpHYTM yBary Ha Te, K
BnnvBae 306yaHVK iHdeKUii Ha acnekTu Tpiagm Bipxosa.
NoeeneHo HasBHicTb PHK Ta iHWux enemeHTiB SARS-
CoV-2 y kniTuHax eHpoTenito pisHux cyauH. BipycHe
YPaXeHHs iHAYKY€E 3anarneHHs, ske BpeLuTi Npu3BoaUTb
[0 YLUKOIKEHHS CYAUHHOT CTiHKK [6,7]. YpaxeHHs enpo-
TENOLUMTIB CPUYMHAE MacuBHE BUBINbHEHHS hakTopa
BinnebpaHpa, SKuin € NpoLyKTOM HOPManbHWUX KMiTUH
iHTUMM i TONOBHUM KOHaKTOPOM NS NPUEAHAHHS TPOM-
Hounta fo MaTpukcy. disnyHe YLLKOMXKEHHS eHA0TeNio
npv3BOAWUTb A0 NiABuLieHOT aaresii TpombouuTis [8].
YLIIKOMKEHMI €HAOTENIN 3yMOBMIOE 3ananeHHsl, pesynb-
TaToOM SKOrO € aKTMBaLlig Kackady apaxifoHOBOi KMCMOTH
Ta BUBINbHEHHA TPOMBOKCaHY A,, AKNI TAKOXK CIPUUMHSE
agresito TpombouuTiB. Bee Le npu3BoguTb A0 MiCLIEBOTO
BMCHaXeHHs 3anacis Pgl,, akuii fie Ha npoTusary Tpom-
6okcaHy Ta nigcunioe aHTukoarynsuito [8]. 3ananeHHs
iHOYKYE BMBIMIbHEHHSA KMiTUHAMU Npo3ananbHoro mMegi-
aTtopa iHTepneikiHy-6, Skui Bigirpae nNpoBigHy porb Y
PO3BUTKY TAKOTO TSXKKOTO YCKMAAHEHHS, SIK LIUTOKIHOBUIA
wropm [8,9]. Y Bignosigb Ha Lie remocTaTuyHa cuctema
36inbLuye cBi noTeHLUian y 6ik rinepkoarynauii Ta iHribye
ibpuHoniTuyHy cuctemy [10].

3HWXEHHS aKTUBHOCTI PiBPUHONITUYHOI cucTemn y
xBopux Ha COVID-19 nigTBepmxeHO B eKCnepuMeHTi 3a
y4yacTi 44 naujieHTiB YHIBEpCUTETCLKOI KIiHiku Konopago.
Y pesynbTati nabopaTopHUX LOCHIAKEHb BUSIBIIEHO,
wo y 25 nauieHTiB abcontoTHO He BiabyBaeTbesa nisnc
KpoB’siHoro 3ryctka npotsiroMm 30 xsunuH [11]. Okpim Toro,
6e3nocepenHe OMoKyBaHHS aHMOTEH3MHMNEPETBOPIOBASTb-
HOro (hepMEHTY 2 Ta OIHOTO i3 0ro NPOAYKTIB BibpioHOM
SARS-CoV-2 npu3BoagnTb A0 NOCUNEHHS TPOMBOYTBO-
PeHHs Ta (hOpMyBaHHSA NOPIBHAHO BiMbLUMX 3ryCTKiB.
Lle poBeneHo ekcnepumeHTanbHO Ha nabopaTopHUX
TBapuHax [9].

[HLWi MOXIIMBI MEXaHI3MU MOCUNIEHOTO TPOMBOYTBO-
peHHs nig yac COVID-19 — nigsuiieHHs piBHs V-thaktopa
3ropTaHHSA KpOBi — MpoakLenepuHy, 36inbLIeHHs yTBo-
PEHHS NO3aKNITUHHUX HENTPOMINbHKUX nactok — NETs
[12,13,14,15], aHomanbHe 36inblueHHs BinkiB cucTemm
KOMMEMEHTY B Nna3Mi KpoBi 3 BifknagaHHsAM KOMIMOHEHTIB
KOMMIIEMEHTY Ha CTiHKax MikpocyauH nereHb [16].
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3a gaHumwn gocnigxeHb, rinepkoarynsuis npu
COVID-19 nabopaTopHO MigTBEpMmKYETHCS NiABULLEHHAM
piBHs D-gumepa Ta npoaykTiB Aerpagauii ibpuHy, Lo
acoujinoBaHi 3 TAXKICTI0 nepebiry 3axsoptoBaHHs [17]. Ha
MpoTMBary LiboMy, BinbLUiCTb NALEHTIB MatoTb HOPManbHY
TpuBanicTb NPOTPOMBIHOBOrO Yacy Ta HOPMarbHUA Yu
BKOPOYEHMI aKTVBOBAHWI YaCTKOBMIA TPOMOOMIACTMHOBMI
yac (A4TY) [18].

Y pe3ynbrarti JOCRimKeHHs 3paskiB KpoBi 24 naulieHTiB
i3 TSKKMM Nepebirom KopoHaBipyCcHOT XBOpobu BCTaHOBMIMU
cepeHi NOKasHMKW CUCTEMU KoarynsLii:

— HopMarnbHuit abo HE3HAYHO NOAOBXEHUI NPOTPOM-
BiHOBMI Yac;

— 36inbLUeHa Yn HopMmarbHa KinbKicTb TPOMOOLMTIB (Y
cepenHbomy 348 000/mkn);

— NiABMLLEHHS PiBHS PIGPUHOrEHyY (CepenHe 3Ha4eHHs
— 680 mr/pn; pianasoH — Big 234 mr/an fo 1344 mr/gn);

— niaBuLLEHHs piBHs D-aumepa (cepeaHe 3HaYeHHs —
4877 Hr/mn; gianasoH — Big 1197 Hr/mn go 16954 Hr/mn);

— nigsuLLeHHs akTueHocTi akTopa VIII (B cepeaHsomy
297 op./on);

— 3HaYHe MiABULLEHHS aHTureH-takTopa oH Binne-
6paHaa (cepenHe 3HaueHHs — 529; gianasoH — Big 210
1o 863);

— CKOPOYEHHS Yacy peakLii TpomboyTBOpeHHs y 50 %
navjieHTiB;

— CKOPOYEHHS Yacy 3ropTaHHs KPOBi, L0 BiAnoBigae
36inbLUeHHI0 npoaykuii ¢ibpuHy, — Ha 83 %;

— MpUrHiveHHs niaucy aryctky yepesa 30 xaunuH y 100 %
Bunagkis [19].

MoBinoMneHHs npo puank TpomBo3iB i Tpomboembo-
iR, WO NOB’A3aHi 3 KOPOHABIPYCHUM 3aXBOPHOBAHHSM,
MpW3BENN JO aKTMBHOTO BMPOBAKEHHS Pi3HUX CTpaTerin
aHTUKOArynsHTHOI Tepanii B nauieHTis i3 COVID-19 1 kap-
[JioBacKynsipHO NaTonorieto, a Takox 6e3 Hel.

BigomocTi chaxoBoi nitepatypw cBigyatb npo Heob-
XigHicTb MpodpinakTvki TpoMBoeMOONiYHMX YCKNaaHeHb Y
nauienTia i3 COVID-19, 1 yeary 3ocepemixeHo nepeayciv Ha
BEHO3HI TpombBoembonii. B y3romkyBanbHUX AOKYMEHTaxX
MixHapogHoro ToBapucTea TpoM603y Ta remocTasy (ISTH)
Ta AmeprikaHcbkoro konemky kapaionorii (ACC) pekomeH-
[I0BaHO Mpu3HayaTi npodinakT1yHi 4031 HU3bKOMOIIEKY-
NAPHWX renapuHiB abo HedhpakLiOHOBAHOTO renapyHy BCiM
rocnitanisosaHuM nauieHtam [20]. JocnigHykv NponoHyTb
tbapmakonoriuHy npodinakTuky BeHo3Hoi Tpomboembonii
BCiM rocnitaniaosaHum naujerntam is COVID-19, a ans KOHTp-
OIt0 — BBELIEHHSI HE(ppaKLOHOBAHOrO renapuHy aHTU-Xa, a
He A4TY yepes NoTeHLilHe BiOXWUMEHHS BUXIBHUX MOKa3HWKIB
AYTY y Takmx nauieHTiB. Ocobam i3 nigTBEpIKEHO0 BEHO3-
HO TpomBoemBonieto PeKOMEHAOBAHO MOBHWIN TPUMICAYHNI
KypC aHTUKOArynsHTHoi Tepanii [18,21].

HeBupiLLeH1M 3anuLLaeTbCs NUTaHHA LWOAOo perynsuii
remocTasy B NaLuieHTIB, fki A0 iH(iKyBaHHS KOPOHaBIpy-
COM BXe OTPUMYBaI aHTUKOArynsHTW 3 Pi3HNX NMPUYMH,
30Kpema yepes ibpunauito nepeacepab, NpoOTE3yBaHHS
knanaHis cepus, TEJIA, TpoM603 BEH HUXHIX KiHLBOK. AB-
TOpY 30e6iNbLIOT0 PEKOMEHIYHOTH NPOAOBKUTY NpUAMaTH
aHTVKOArynsHTY Ta 34ilCHI0BaTV NabopaTopHMIA KOHTPOb.
Mpobrnema kypaLlii navieHTiB i3 TPOMBOTUYHUMM yCKIAHEH-
Hamn Ta COVID-19 Ha (hoHi NpuiiMaHHs aHTUKOarynsHTie
nopyLLeHa NnLLe B okpeMux nybnikawisix, e onucaHo Kni-
HiYHi BUNaaku, Ta He Mae 4oka3oBoi 6aan [13,19,22,23,24].

MeTa po6oTtu

Onucatu KniHiYHWA BUNaZok TpoM60o3y BepXiBkM NMiBOrO
LwnyHoyka Ha i iHdikysaHHs COVID-19 y nauieHTa 3
MPOTE30BaHNM a0pTarbHUM KIanaHoM, KOTpUii OTPUMyBaB
afekBaTHy BapdaprHoTepanito; MOPIBHATU TaKTUKY BEEeH-
HS MawieHTa Ta pesynbrar Tepanii 3 iHWUMK KIiHIYHUMK
BUNaZKamu.

Martepianu i MeToAM AOCAIAYKEHHA

IMpotsrom 2 pokis nig cnoctepexeHHsM nepebyBas navieHT
nicns NpoTe3yBaHHs aopTankHOro knanawa. Mig yac BiauTie
BMKOHYBanH 3aranbHokMiHiYHe, nabopaTopHe 06CTeXeHHs
6aai kniHiyHoi nabopatopii KHIM «BiHHMLbKWIA perioHanbHuii
KNiHIYHWA NiKyBanbHO-AiarHOCTUYHWIA LIEHTP CEpLEBO-CY-
[JVHHOI NaTornorii».

BuKoHyBanu 3aranbHuii aHanis Kposi, BU3HaYanu pisHi
TTII0KO3W KPOBI, CEYOBWHM, KpeaTuHiHy, GinipybiHy, MHB,
NT-proBNP. Exokapgiorpacito (ExoKI') BukoHyBanm Ha
anapari Vivid S70 (GE Healthcare, CLUA).

KAiHiYHMIT BUNapoK

MauienT I1. Bikom 49 pokiB 3BepHYBCS A0 kapgionora 3i
CKapramu Ha BUpaxeHy 3aranbHy crnabKicTb, LUBWAKY BTO-
My NpW HE3Ha4YHOMY (Di3VHHOMY HaBaHTaXEHHI, 3aaMLLKy
3MiLLaHoro xapakTepy npw xoabbi Ha BiactaHb go 200 m.
3i cniB naujeHTa Ta poawuuiB, CTaH NOTIPLUIMBCS MPOTSArOM
[BOX TUKHIB.

3 aHamHe3y Ta Mean4HOi JoKymeHTauji Bijomo, Lo
XBOpWI Mae BPOMXeHYy Baay cepus — ABOCTYNKOBUIA
aopTarnbHWiA knanaH. lNaTonoris BUsSiBNeHa B AUTUHCTBI, 3
MigniTKOBOrO BiKY NALiEHT Mae aopTanbHy HeAOCTaTHICTb.
XBOPOro HEOOHOPA30BO KOHCYMNbLTyBanu Kapgioxipypru,
BiJ NPOMOHOBAHOIO OMePaTUBHONO NiKyBaHHS! BiiMOBMBCS.
Maitxe 10 pokiB naLieHT XBOPIB Ha BTOPUHHY apTepianbHy
rinepTeHsito, apTepianbHui Tuck (AT) nigsuLlyBaBcs A0
190/70 mm pT. CT.

Y BepesHi 2022 poky 3BEpHYBCS Ha KOHCynbTaLito
[0 Kapgionora Ta Kapgioxipypra 3 NpuBoay 3afuLuKu, Lo
rnocuntoBanacs nNpoTsarom poky, konmeaHb AT Big 150/40
ao 190/70 mm pt. cT. MMicns o6CTeXeHHs NigTBEPAXEHO
BPOKEHY Bady CepLisi, ABOCTYNKOBMWIA a0pTanbHWIA KNanaH,
aopTanbHy HegocTatHicTb |-V cT. BukoHanu npotesysaH-
HS1 LUTYYHUM METaneBWM KranaHoM, aHynonnacTuky MiT-
panbHoro Ta TPYKYCMiAansHOTO KnanaHis, yLUYBaHHS ByLUKA
nioro nepeacepas. MicnsonepadiinHui nepiog nepebiras 3
yCKNaZHEeHHsIMY, MiCrst ONepaTMBHOTO BTPYYaHHS BUHMKNA
MoBHa aTpioBEHTPUKYNspHa Griokaza, ToMy cnovarky iMn-
MaHTOBAHO TMMYaCOBUIA, @ 3roA0M MOCTIAHWIA ABOKAMEPHUIA
enektpokapaioctumynsTop (EKC). Y nicnsionepauiitHomy
nepioai BUHMKaNNW CUMNTOMHI NapoKCU3MK TPIMOTiHHSA
nepeacepab, PE3NCTEHTHI 4O MeAMKaMeHTO3HOI Tepanii;
IX KynipyBanu LUNSXOM eneKkTpoiMnynbCHoi Tepanii. Ma-
POKCM3MU TPINOTIHHS NEPEACEPAb, KynipyBaHi eNeKTPUYHO
KapaioBepcieto, TakoX BUHMKaNM ABidi Yepes 2 Micsui nicns
OnepaT1BHOIO BTPYYaHHs Ha (hoHi Tepanii amiogapoHoM.

lMicns onepaTuBHOIO NikyBaHHS [0 Yacy 3BEPHEHHS
naujeHT oTpumyBaB Ga3aucHy Tepanito: biconponon 5 mr,
amiogapoH 200 mr, cnipoHonakToH 50 mr, nepuHgonpun
8 wr, BapchapuH 5 Mr. 3a Yac noripLUeHHs cTaHy NpoTSaroM
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KinbKoX TWXHIB 6a3ucHa Tepanist He 3MiHtoBanach. MokasHuk
MHO naujieHT KOHTPOIIOBaB PETENbLHO, HE MEHLLI HiX pa3
Ha MicsiLb; Lie NokasHWK yTpuMyBaBcs B Aiana3oHi Big 2,0
[0 3,5 npoTsrom ycboro nepioay nikysanHs. MNokasHnk MHO
3a MicsiLlb [0 3BEPHEHHS — 3,4.

Micaub Tomy nauieHT 3axsopis Ha COVID-19, nig-
TBEpmKeHun peynbratom MJIP Ta IPA. 3axBoptoBaHHS
marno cepeaHbOTsHKKMIA nepebir. 3i cniB nawieHTa, nig vyac
3aXBOPIOBAHHS BiH MaB TaKi CUMMTOMM: NiABULLEHHS TEMMe-
patypy Tina 8o 38,5 °C npoTsirom YoTupbOX ib, BUpaxeHy
3aranbHy crnabkicTb, ronosHuiA 6inb i 6inb y M's3ax, cyxui
Ha[CcaaHWUi kallenb. JlikyBaBcs ambynaTopHO Nig Harmsaom
CiMeVHOro nikapsi, OTpUMyBaB CUMNTOMATUYHY Tepanito.
Ha yac 3BepHeHHs 1o kapgionora MJIP-Tect HeraTMBHWIA,
pecnipaTopHUX CUMMTOMIB HEMAE.

[aHi 06’ekTMBHOrO 0BCTEXEHHA Mi Yac 3BEPHEHHS
[0 Kapgionora: 3aranbHuin CTaH CepeaHbOi TSHKKOCTI, CBi-
AowmicTb sicHa. bynosa Tina rinepcteniyHa. 3pict — 178 cm,
maca Tina — 105 kr. LWkipa 6niga, yicra. Jlimdatnyni Byanu
He 30inbLLeHi. YacToTa amxaHHa B crokoi — 18 3a xBunu-
Hy. Hag nereHsiMm nepkyTOpHO — SCHUIA NereHeBuin 3ByK,
ayCKyNLTAaTUBHO — BE3VKYNSPHE AMXaHHS!, XpUniB HEMae.
MynbC — 78 Ha XBUNWHY, PUTMIYHUIA. ApTepianbHUn TUCK
- 140/80 MM pT. cT. Ha 060X pykax. TOHU cepLs PUTMIYHI,
| TOH Ha BepxiBLi ocnabnexuii, Hag aopTol — Menopis
MpOTE30BaHOrO kranaHa. Xusit m'skui, 6esbonicHuir. Kpai
MneviHkM — Mo kpato npaBoi pebepHoi ayrv, enacTuyHui,
6e3bonicHui. MomipHi nepudepryHi HabpsKK [0 CepeanHi
TOMINOK, CUMETPUYHI.

EKT: put™m cuHycoBui 3 yactotolo 80 Ha XBUMMHY,
LUIYHOYKOBI Komrnekey — rpadpika EKC.

PesynbTaTi 3aranbHoro aHanisy Kposi: remornobiH —
135 r/n, neikountn —7,0 [n, LUOE — 8 mm/roa; eputpoumTy
—4,7 T/n, ipomGounTin — 330 I'/n. NeikounTapHa hopmyna:
nanuukosigepHi Hentpodinu — 1 %, cermeHTosAepHi Hen-
Tpochinu — 54 %, nimcouutn — 34 %, moHountn — 9 %,
eo3unHodinm — 2 %.

BioximiuHuin aHani3 KpoBi: rtoko3a kposi — 5,8 Mmonb/n,
6inipy6in 3aranbHuii — 18,6 MKMOnb/N, ceYoBUHA —
7,2 mmonb/n, kpeatuHiH — 95,2 mmonb/n; MHO - 3,7,
NTproBNP — 340 nr/mn.

3a paHnmu ExoKI™ nauieHTa Ha Yac 3BepHeHHs BUSIBUIN
3MiHVW MOPIBHSHO 3 MOMePeaHiIM KOHTPOINbHUM 06CTEXEHHAM
(mabn. 1). O3Hakv arcdyHKLUiT NpoTe3a aopTasbHOro Kra-
naHa He BUSIBMEHi; AiarHOCTOBAHO 3HVDKEHHS CKOPOTIIBOIT
3parHocTi niBoro wnyHouka (ML) — 38 %, a monepepaHin
nokasHuK ctaHoBKB 46 %. Kpim Toro, BUSIBUNW OKpyrne
YTBOPEHHs! B NopoxHuHi ML y AinsHUi BepxiBky, LLIO BU3Ha-
4nnn sk Tpomb (puc. 1). IHLi exokapaiorpaddivHi nokasHuKu
CYTTEBO HE BiAPI3HANMUCH Bif NOMepeHix.

BpaxoBytoum aHaMHeCTWYHI AaHi, NaLieHTy BCTAHOBWIN
JiarHo3: BpofpkeHa Bafia CepList; CTaH Micns npoTe3yBaHHs!
A0pTanbHOro KramaHa, aHynonnacTukiu MiTpanbHOro Ta
TPUKyCMiAarnbHOrO KNanaHis, yLUMBaHHS ByLLKa NiBOro ne-
peacepas (15.03.2022) 3 npusoay ABOCTYNKOBOTO aopTarb-
HOro KrnanaHa, KoMGiHOBaHOI aopTarbHOI Baay 3 NepeBaroto
HepocTatHocTi llI-V cT.; BTopuHHa apTepiantHa rinepTeHsis
Il ct. CH IIA 1Il ®K 3i 3HKEHOI CUCTOMIYHOK (PYHKLIED
niBOTO LLIMYHOYKA; NOBHA aTpiOBEHTPHKYNsipHa briokaza Big
15.03.22, imnnaxTauis Tumyacosoro EKC (15.03-09.04.22),
imnnaHTauis asokamepHoro EKC 09.04.22, pexwvim DDDR,;
napokcuaManbHa dhopma TpINoTiHHA nepencepab, enek-
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Puc. 1. TpoMGOTUYHI Macy B niBoMy LyHouky (ExoKT).

TpuyHa kapgiosepcia (01.04, 09.05, 13.05.22); Tpomb
BepxiBky niBoro wyHoyka (01.10.23).

[MauieHTy ckoperyBanu MeanKaMeHTO3Hy Tepanito.
Bpaxosytoun pekomeHaaLii €BpoNecbkoro kapgionoriy-
HOro TOBapWCTBa 3 NiKyBaHHS NaLlieHTIB 3 Bagamu cepus
2017 poky, OCKinbki B MavjeHTa He BUSBMEHO OBCTPYKLii
npoTe3y aopTanbHOro KnanaHa, Ans NOCUNEeHHS aHTu-
TpoMBOTWYHOI Tepanii gogaHo 75 Mr aueTuncaniunnosoi
KCNOTK LWoaeHHo. [lonaHo Takox npenapaTi AiypeTudHoi
Ta meTabonivyHoi aii.

3aranom cxema Tepanii nawjieHTa BkIoyana Topace-
mig 10 mr/go6y, nepuHaonpun 8 mr/goby, CnipoHONaKToH
50 mr/poby, aviogapoH 200 mr/po6y, biconponon 5 mr/noby,
BapdapuH 4,5 mr/goby, auetuncaniunioBy KUCMOTY
75 mr/po6y, aanarnicnoauH 10 mr/goby, po3ymnH L-apriHiHy
acnapraty 5 mn Tpudi Ha fo6y.

KoHTponbHWiA Bi3uT NavieHTa Lo kapgionora Binbyecs
yepe3 Micsub. MauieHT BM3HAYMB MOKPALLEHHS CTaHy,
3MEHLLEHHS 3aAULLKV Ta 3aranbHoi cnabkocTi. BusHaunnm
MHO (pesynbrar ctaHosus 3,4), NTproBNP (pesynsrat —
245 nr/mn) Ta BukoHanu ExoKr.

3a pesynbratamu ExoKI, Tpomby B nopoxHuHi JILU
Hemae. Buasunu nosuTuBHY AWHaMiKy OO0 pO3Mipy
MOPOXHWH CepLs: po3Mip NiBOTO Nnepencepas CKopoTMBCA
34,6 cm po 4,4 cm, npasoro nepeacepas — 3 4,2 ¢M o
4,0 cm, NpaBoro LLnyHo4ka —3 2,9 cm o 2,6 cMm. KiHueso-cu-
croniyHuin poamip JILL (KCP JLL) 3mMeHwwmBCs 3a Micsilb 3
6,3 cm 10 6,0 cm, kiHueBo-giacToniyHui poamip JILL (KOP
JIW) —37,8 cm g0 7,6 cm, kiHLueBo-cucTonivHmiA ob’em J1LL
(KCO NL) - 3 192 mn go 178 mn, KiHUEBO-AiacTONiYHMIA
o6'em MW (KOO W) — 3 322 mn go 304 mn. Mokpalymnack
CcKopoTnvBa yHKLis niBoro wnyHouka: B JILL 3pocna go
46 % nopiBHAHO 3 nonepeaHimM 3HadeHHsaM 38 %. Tuck y
nNereHeBin apTepii 3MEHLWMBCA B AnHaMmiLi 3 34 MM pT. CT.
[0 28 MM pT. CT. (mabrn. 1).

lMaujeHTy ckacyBany NpUMaHHs aLeTUNCcaniLMnoBoi
KCNOTW, 3MEHLLMMW 03y Topacemiay Ao 5 mr/aoby. Peko-
MeHOoBaHo perynsipHuin koHTpons MHO ta ExoKT.
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Tabauus 1. MokasHuky exokapgiorpadii B AuHamiLi

Moka3sHuK,

OAMHULIi BUMipIOBaHHSA

[lo onepaTUBHOro NiKyBaHHSA
(6epeseHb 2021 p.)

[lo 3axBOpIOBaHHA Ha
COVID-19

Min Yac 3BepHeHHs Micns kopekuii nikyBaHHA

KopiHb aoptu, cM

AopTarnbHuii KnanaH, Po3KpUTTS CTyNoK

AopTanbHuii knanaH, perypritawis BUpaXeHa, iii He3HayHa napaknanaHHa
PG, aopTanbHuil knanaH, MM pT. CT. 23 27

Jlise nepeacepas, cm 5,1 4.6

lNpaBe nepeacepas, cm 4,0 41

[MpaBuii LLUMYHO4OK, CM 24 25

TMLUM, cm 1,8 14

T3CNLW, cm 18 1,4

KOP ML, cm 91 78

KCP N, cm 7,0 6,2

KOO JILL, mn 458 332

KCO LW, mn 259 193

®B N, % 42 46

E/a 1,1 1,3

MiTpanbHmiA KnanaH, po3kpUTTS CTYNoK He 3MiHeHo He 3MiHeHo
MiTpanbHuin knanaH, perypritawis ] |

TpukycniganbHui knanaw, perypritauis ] |

Tuck B nereHesil apTepii, MM pT. CT. 43 27

30HM rino- Ta akiHesy Andy3aHuiA Andy3HUiA
[NiactoniyHa AncdyHkuis NLL pecTpukLis ncesAoHopManisavis

[NonatkoBi YTBOPEHHA B MOPOXHUHAX Cepus  He BUSABIEHO
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(cepneHb 2023 p.)
37 35

[IBOCTYNKOBMIA, CTEHO3 i npores

06roBopeHHA

HaBenenwit BUNagok nopyluye npobnemy Kypauii nawi-
€HTIB KapAionoriyHoro Npodinto y pasi 3axBOPHOBaHHSA Ha
COVID-19. Ocobnwsy yBary Tpeba 3BepTaTi Ha NaLieHTIB i3
NPOTE30BaHNMMU KranaHamu, siki BXXe OTPUMYHOTb aHTUKOa-
rynsHTHY Tepanito Ta noTpebyoTb ii peTenbHOro KOHTPOTIO.

Binomo, wwo aucbanaHc cuctemm koarynsiuii Kposi npu
KOPOHaBIpYCHIlt iHAeKLii € HaltHebe3ne4HiLMM NposiBOM
3aXBOPIOBaHHS, arne BifOMOCTEN LIOA0 MOXIMBOTO TPOM-
60yTBOPEHHSI Ha (hOHi NOCTIAHOMO 3aCTOCYBaHHS aHTUKOAry-
NAHTIB BKpa Mano. ABTOpY AOCTIKEeHb YMOBHO MOGINSIOTh
naujenTia i3 COVID-19 Ha rpynu 3anexHo Big npuiManHs
aHTUKOArynsHTIB: XBOpI, Y KOTPUX rinepkoarynsyis € Ha-
CIMiAKOM iHGDiIKYBaHHS, Ta NawieHTu, ski BXe OTPUMYIOTb
aHTVKOArynsHTK 3 pisHNX npuyuH. Came y XBopux Apyroi
rpynu NOTPIGHO peTenbHO OLIHIOBATK Ta KOHTPOSIOBATK
[03yBaHHS npenapary, OLiHIOBaTW B3aEMOZi0 3 iHLLMMU
meavkameHTamu nig yac nikysanHs COVID-19 [25].

3a gaHuMK HayKoBOI NniTepaTypu, Came B NaLlieHTiB i3
MeXaHIYHUMU KnanaHamu BapdapuH 3aBXay 3anmLaeTses
npenapaTom Bubopy [25,26,27]. Y pocnimkeHHi A. Allione et
al. onMcaHo KniHIYHUIA BUNaAoK iHTEPCTULiaNbHOI MHEBMOHIT
npn COVID-19y nawjienTa, skvin MaB NpoTe30BaHuiA knanaH
Ta npuimas BapdapwH. MokasHuk MHO B Lboro xsoporo
nepeByLLYBaB LiinbOBWIA, NpUIAMaHHs npenapaty npuaynu-
HeHo fo nosepHeHHss MHO o 3HaveHb 2,5-3,5, a notim
BiJHOBNeEHO. Yepes kinbka Aib cTaH nawieHTa noripwmecs,
y Hboro giarHoctoaHo TEIA. XBopwii nepeBefeHmin Ha
TNiKyBaHHS HU3bKOMONEKYNSAPHUM renapuHoM. ABTOpM Ha-
TONOLLYHOTh, LLIO TPOMBOTUYHI YCKNaAHEHHS MOXIMBI HABITH
Yy NaLieHTiB i3 BUCOKUM 3HaveHHsm MHO [25].

Y KniHIYHOMY BUNaAKY, SIKUIA MU OMUCanK, TakoX YTBO-
puBcs TpoMb y nopoxHuHi J1LL y nauienTa 3 pisHem MHO

enektpog EKC y M, ML

(01.10.23) yepe3 1 MicAub
34 35

npore3 npore3
HesHayHa napakranaHHa HesHauyHa napakranaHHa
29 29

46 44

42 4,0

29 2,6

13 13

1,3 13

78 7,6

6,3 6,0

322 304

192 178

38 46

1,3 13

He 3MiHEeHO He 3MiHEeHO
Il Il

| |

34 28
Andy3HUiA ANy3HUiA
pecTpuKuis pecTpuKuis

enektpog EKC y MM, MLL.

Y nopoxHuHi JTLL —

OKpYrre yTBOPEHHs — TPOMG
(po3mip — go 1 cm y piametpi)

Enextpog EKC y NN, ML

noHag 3,5 i nonepeaHiM peTenbHUM KOHTPOSIEM LbOro
MoKasHuKa.

Omidi N. et al. onybnikyBann pesynbrati BnacHux
crnocTepexeHb Loao 0cobnmBocTel koarynsuii B rocnita-
nisoBaHux Yepes COVID-19 nauieHTiB i3 npoTe30BaHNMM
KnanaHamu cepus. Yci XBopi oTpumyBanu npoTUBIPYCHY
Tepanito (noniHasip abo o3ensramisip). ABTOpK BCTaHO-
BWNM, WO aHTUBIpyCHa Tepanis Moxe OyTu NpuymHO
HekoHTponboBaHoro MHO, ockinbku BoHM cnocTepiranu
3pOCTaHHA LibOro nokasHuka [19].

Kow C. S. et al. akueHTyBanu Ha anroputmi Bapga-
puHoTepanii B ambynaTopHUX nawjieHTiB nig Yac naHaemi
COVID-19. 3okpema, aBTOpPU HAronocunm Ha AoLinbHOCTI
CaMOTeCTyBaHHS 3a AOMOMOTOK MOPTaTUBHKX Koaryno-
METPIB | KOHTPONi B TENEOHHOMY pexuMi 3 nikapem Ans
3MEHLLIEHHS! HaBaHTa)XXEHHS Ha CYCTEMY OXOPOHM 300POB’St
[28]. Bigomo, Lo BpuTaHChKi kepiBHULITBA 3 TPOMBO3Y pexo-
MeHZYH0Tb 36iNbLUMTH IHTEPBaN M KOHTPONEM NoKasHuKa
MHO g0 BocbMM UM HaBiTb AECATU TUXHIB Y NaLieHTIB
i3 cTabinbHum pieHem MHO, ane Bigbip Takux nawieHTis
mae 6yTu pyxe petenbHum [2,19,24,27]. i nutaHHsa
3anuLIaTLCA AUcKyTabenbHUMK Yepes BifoMi BUMaaKu
manocumntomHoro nepebiry COVID-19, npu skux Bce x
MOXIMBI PO3Naamn CMCTEMU KoarynsiLlii.

Manghat N. et al. onucanu BnacHui KniHiuHuMiA
BMUMNaZoK TPOMGO3y MpoTe3a aopTanbHOrO KrnanaHa Ha
14 peHb nmicnsionepauiiHoro nepiogy B NauieHTKW, ska
3axBopina Ha COVID-19. Bigomo, o xBopa oTpumMy-
Bana auetuncaniumnoBy KACnoTy y fosi 75 mr. [JiarHo3
TpomM603y MiATBEPAKEHO 3a pe3ynsraTamu KOMM IoTEPHOT
ToMorpadii Ta MarHiTHo-pe3oHaHcHoi Tomorpadii. Micns
LbOro 4o Tepanii 4oAaHo renapuH BHYTPILUHBOBEHHO Nifg
koHTponem AYTY i BapapuH 4O AOCATHEHHS LiNIbOBOrO
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KAIHIYHWMW BUMAAOK

MHO 2,5-3,5. Yepes 11 gHiB BUSIBNEHO NOBHY PE30SHOLt0
TpoMBoTUYHKMX Mac [13].

AMepUKaHCbKI AOCTIHWKI 3AIMCHANN OMNsAA, KMiHiY-
HUX BMNaAKiB TPOMOO3iB NPOTE30BaHKX KnanaHiB Mifg Yac
iHbikyBaHHa COVID-19, wo nepenbayas aHani3 ycix ony-
6nikoBaHUX JocnimkeHb LWOAO TPOMOO3IB i MeXaHiuHuX,
i bionoriyHnx npotesiB. FAK HayacTiLi akTopn pPUNKy
TpoM603iB aBTOPU BU3HAYMIWN HeafekBaTHy aHTukoary-
nsito, ibpunsLito nepeacepdb, HELOAABHIO iHGEKLto,
piBHi ibpuHoreHy Ta D-gumepa B nnasmi. Kpim Toro,
yacToTa Bunazkis Tpomb03y KnanaHiB HaiBuLLa NPOTSroM
paHHBOro MicnsonepaLinHoro nepiody i ANs MexariyHuX, i
GionpoTesHKx knanaHis. BTim, 4OCRIgHWKM 3ayBaxumu, LLO
rpyna naujeHTiB reTeporeHHa, a omxe npobrnema notpebye
MPOAOBXEHHS BUBYEHHS [24].

OTxe, NornsauM HaykoBUiB LWoao nabopaTopHOro
KOHTPOMtO CUCTEMM KOarynsiLlii KpoBi Ta NPU3HaYEHHs aHTh-
KO@rymnsHTiB y pasi BUHUKHEHHSI TPOMBOTUYHIX YCKNaaHEHb
PIBHATBLCA.

BucHoBKM

1. HaBefeHuit kniHiYHWIA BUNAZOK MigTBEPMXKYE HEOO-
XiOHICTb PETENbHOTO OLIHIOBAHHS CTaHy navujieHTa, skui
xBopis Ha COVID-19 i maB kapgioxipypriyHe BTpy4aHHs B
aHaMHesi — NpoTe3yBaHHs aopTarnbHOrO Kranaa.

2. MpuiAMaHHS nepopanbHKX KoarynsHTiB He ybesneuye
naLieHTiB i3 KOPOHABIPYCHO iH(DEKLIEKD Bi MOXIMBIX
TPOMBOTUYHIX YCKIaOHEHb.

3. Nuwwe cnocTepexeHHs 3a CUMNTOMaMK NaLlieHTa,
cBoeyacHe nabopatopHe Ta ExoKI oGcTexeHHst anTb
3MOry BUSIBUTM i eDeKTUBHO NiKyBaTU MOXIUBI yCKnaj-
HEHHSI.

MepcnekTMBYM NOAAABILKX AOCAIAKEHB NONAralTb Y
BMBYEHHI MeXaHi3aMiB Koarynsuii y pasi 3aXxBOprOBaHHS Ha
COVID-19 y naujieHTiB, KOTPi OTPUMYHOTb @HTUKOAryNSHTHY
Tepanito 3 NpUBOAY CEepLEBO-CYANHHOI NaTonorii, ANns npo-
hinakTukn TPOMOOTUYHNX YCKNaOHEHD.
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