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[ediumT itaminy D BU3HaeTbCS NpobnemMoto cycrinbHOT 0XOPOHM 300pOB’s B BaraTbox KpaiHax CBiTy, 0cobnusy yBary npu oMy
NPUAINSOTL BariTHAM XiHkaM. 3a OCTaHHE AEeCATUNITTS NPOBEAEHI LOCNIMKEHHS, WO NOB'A3ytoTh AediumT BiTamiHy D nig vac
BariTHOCTi 3 LUMPOKMM CNEKTPOM aKyLLEPChKMX i NepUHaTaNbHUX YCKIaaHEHb, SIK-0T: MPeeKnamncis, rectauiinHuii giabet, 6aktepi-
anbHWiA BariHO3, CUHAPOM 3aTPUMKM POCTY MI0AA, HU3bKa Maca Tifla Npy HApPOLKEHHI, NOpyLUEHHS (DOPMYBaHHS CKeneTa nnogja
Ta 3HWKEHHS! KICTKOBOI Mach.

Meta po6oTu — BUB4MTM 0COBNMBOCTI Nepebiry BariTHOCTI Ta NOMOriB Y XKIHOK i3 AedhiluToM BiTamiHy D.

Marepianu Ta MeToau. Y cTaTTi HaBefeHi pesynsraTi AocnimKeHs 0cobnmBocTeln nepebiry BariTHOCTI Ta MONOrB Y XIiHOK i3
Aediuutom BitamiHy D. Cdpopmysanu asi rpynu: ocHoBHa — 50 BariTHKX XKiHOK i3 aediumTom BiTamiHy D i koHTponbHa rpyna — 50
COMaTWUYHO 3[0POBWX BariTHKX i3 HopManbHUM piBHeM 25(0H)D. [1ns BUKOHaHHS NOCTaBMEHWX 3aBaaHb Tpudi nposeny 3abip
nepuceprnyHoi KpoBi Ans BU3HayeHHs piBHa 25(0OH)D y cuposarui: B 10-12, 20-22 i 30-32 TvkHi recTaii.

PesyniraTun. BctaHoBUnM, L0 HanbinbLL NOLWMPEHUM yeKnagHeHHsM aediumTy BitamiHy D Gyna 3arposa nepepuBaHHs BariTHOCTI,
AKy BigaHaumnm y 28 (56,0 %) xiHok ocHoBHoI rpymm Ta 'y 6 (12,0 %) xiHok kKoHTponbHOI rpynu, p < 0,05. 3arpo3y nepegyacHnx
nonoria cnoctepiranu B 19 (38,0 %) xiHok ocHoBHOI rpynu Ta 7 (14,0 %) iHOK KOHTpoNbHOI rpynu, p < 0,05. Mpeeknamnciio
nerkoro CTyneHst BaxkocTi aiarHoctysamm y 18 (36,0%) xiHok ocHoBHOI rpynu Ta 'y 4 (8,0 %) iHOK KOHTponbHOI rpynu, p < 0,05.
[Mpeeknamncito cepegHbOro cTyneHs BaxkocTi giarHoctysani B 9 (18,0 %) iHOK OCHOBHOI rpyni Ta B XOAHOI i3 XKiHOK KOHTPOMBHOI
rpynu. Mpeeknamncito Baxkoro cTyneHs —y 2 (4,0 %) iHOK OCHOBHOI rpynu, L0 He Byno XapakTepHUM Ans MaLieHTOK KOHTPOMb-
HOI rpynu. Ha nigcTasi rnioko30-TonepaHTHOrO TECTY B XKIHOK OCHOBHOI rpyni BCTAHOBWIW AiarHo3 rectauinini giadet (IT0) y 16
(32,0 %) Barithux y Il Tpumectpi, a B 7 (14,0 %) — y Ill TpumecTpi. Mg Yac gocnimkeHHs BcTaHoBunw, Wo T cynpoBomxyBaBcs
OXMpiHHSAM | cTynens B 7 (14,0 %) xiHOK OCHOBHOI rpynu. bakTepianbHuii BariHo3 y TepmiHi 10—12 TuxHiB AiarHocToBaHui y 18
BaritHux: y 15 (30,0 %) xiHok ocHoBHOI rpynn Ta'y 3 (6,0 %) — KoHTponbHOI rpynK, p < 0,05. Y Tepmini 20—22 TkHi — y 28 BariTHUX:
y 21 (42,0 %) xiHkv ocHoBHoi rpynn Ta B 7 (14,0 %) — koHTponbHOI rpynn, p < 0,05. Y Tepmii 30-32 TwxHi giarHocToBaHui y 37
BariTHuX: y 26 (52,0 %) iHok ocHOBHOI rpynu Ta B 11 (22,0 %) — koHTponbHOI rpynu, p < 0,05. ACUMETpUYHY dhopmy 3aTpUMKu
BHYTPILLHLOYTPOBHOrO pocTy nnoaa 1 ctynens Bussunm B 6 (12,0 %), 2 ctyneHs — B 4 (8,0 %) BariTHUX OCHOBHOI rpynk, XOBHOTO
BUNaAKY — B KOHTPOMbHiiA rpyni.

BucHoBku. Hatenep BctaHoBneHa 6aratorpaHHicTb yHKLUil BiTamiHy D, 3 04HOro 60Ky, Ta HasiBHICTb HU3KM aKyLIEPCHKMX i
nepuHaTanbHWX YCKNagHeHb, SK-0T: recTaliniui aiabeT, paHHi Ta ni3Hi caMoBinbHi abopTu, NepeayacHi nonoru, baktepians-
HWIA BariHO3, LU0 cchOpPMYBaNMCA Ha TNi HEQOCTATHOCTI Ta AediumTy BiTamiHy D, Lo NigTBEpOAXY0Tb akTyanbHICTb Npobnemu.
[laHi, Wwo oTpumanu, nokasytoTb: CKPUHIHTOBE OBCTEXEHHS BariTHUX Ha BMICT BiTamiHy D y cupoBaTLi KpoBi nig yac Barit-
HOCTi AaCTb MOXIMBICTb B4aCHO CKOPUryBaTh MOTO PiBEHb, CIPUATUME 3HDKEHHIO YaCTOTU aKyLIEPCLKWX | NepuHaTanbHUX
YCKIMaaHEeHb.

Characteristics of pregnancy and delivery in women with vitamin D deficiency

N. 0. Loia, 0. 0. Korchynska, S. 0. Herzanych, N. V. Hetzko

Vitamin D deficiency is recognized as a public health problem in many countries around the world, with special attention being
paid to pregnant women. In the last decade, studies have been conducted to link vitamin D deficiency during pregnancy with a
wide range of obstetric and perinatal complications, namely preeclampsia, gestational diabetes, bacterial vaginosis, fetal growth
retardation syndrome, low birth weight, impaired fetal formation and bone loss.

Aim. To study the characteristics of pregnancy and childbirth in women with vitamin D deficiency.

Materials and methods. The article presents the study results of the pregnancy and childbirth characteristics in women with
vitamin D deficiency. In total, 100 pregnant women of reproductive age were examined and two groups were formed: the main
group — 50 pregnant women with vitamin D deficiency and the control group — 50 somatically healthy pregnant women with a
normal level of 25(OH)D. Three peripheral blood sampling were performed to determine the serum level of 25(0OH)D: at 10-12,
20-22 and 30-32 weeks of gestation.

Results. As a result of our study, the most common complications of vitamin D deficiency were: risk of pregnancy termination,
which was observed in 28 (56.0 %) women of the main group and in 6 (12.0 %) women of the control group, P < 0, 05. The threat
of preterm birth was observed in 19 (38.0 %) women of the main group and 7 (14.0 %) women of the control group, P < 0.05.
Mild preeclampsia was diagnosed in 18 (36.0%) women of the main group and in 4 (8.0 %) women of the control group, P < 0.05;
moderate preeclampsia was diagnosed in 9 (18.0 %) women of the main group and in none of the control women; severe pre-
eclampsia—in 2 (4.0 %) women of the main group, which was not characteristic of the control group. Based on the glucose tolerance
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test in women of the main group, the diagnosis of gestational diabetes (GD) was established in 16 (32.0 %) pregnant women in
the second trimester and in 7 (14.0 %) in the third trimester. In this study, it was found that GD was accompanied by first degree
obesity in 7 (14.0 %) women of the main group. Bacterial vaginosis at 10-12 weeks was diagnosed in 18 pregnant women: in 15
(30.0 %) women of the main group and in 3 (6.0 %) of the control group, — P < 0.05; at 20-22 weeks in — 28 pregnant women:
in 21 (42.0 %) women of the main group and in 7 (14.0 %) of the control group, P < 0.05; at 30-32 weeks it was diagnosed in 37
pregnant women: in 26 (52.0 %) women of the main group and in 11 (22.0 %) of the control group, P < 0.05. Asymmetric fetal
intrauterine growth restriction of the 1st degree was found in 6 (12.0 %), the 2nd degree —in 4 (8.0 %) pregnant women of the main
group and no case in the control group women was reported.

Conclusions. The established multiple actions of vitamin D and a number of obstetrical and perinatal complications, namely
gestational diabetes, early and late spontaneous abortions, preterm birth, bacterial vaginosis associated with vitamin D deficiency,
underline the urgency of this problem. The findings indicate that screening of pregnant women for serum vitamin D content with
the following timely supplementation during pregnancy will help to reduce the incidence of obstetrical and perinatal complications.

KatoueBble croBa:
BMTaMUH D,
6epemeHHOCTb,
POAbI, OCAOXHEHMUSI.

OcobeHHOCTH TeueHuUs 6epeMe|-||-|ocTu U POAOB Y XXEHLUMH ¢ pAepULUTOM BUTaMUHa D

H. A. Nos, O. A. KopuuHckas, C. E. lfep3aHuy, H. B. leuko

Oeduunt BuTammHa D nprsHaeTca npobnemoit 0bLLIECTBEHHOMO 30PaBOOXPAHEHNSt BO MHOTUX CTpaHax Mupa, ocoboe BHUMa-
HWe npu 3ToM yaensietcsl BepemMeHHbIM XeHLUMHaM. 3a nocnegHee AeCATUNETUE NPOBELEHbI UCCMEA0BaHUS, CBA3bIBALOLLME
Aeduumt BuTammHa D Bo Bpemst 6epeMEHHOCTH C LUMPOKUM CMEKTPOM aKyLLEPCKWX U NepUHaTanbHbIX OCAIOKHEHUI, @ UMEHHO:
Npeakramncus,, recTaLMoHHbI Anabet, 6akTepuanbHblii BarnHO3, CUHAPOM 3aflepXku pocTa MroAa, HU3kasi Macca Tena npu
POXAEHUN, HApYLLIEHUS! POPMUPOBAHMS CKereTa NMoAa U CHKEHWE KOCTHON Macchl.

3anopoXxcKui
MEAULIMHCKHI XYPHaA.
2020. T. 22, Ne 4(121).
C. 440-445

Lienb paboTbl — U3y4nTb 0COBEHHOCTY TeYeHUst GePEMEHHOCTY M POLOB Y KEHLUMH ¢ AedUUMTOM BUTaMmHa D.

Marepuans! u meTogbl. B cTatbe NpyBeneHbl pesynsTaTthl NccnenoBaHnini 0COGEHHOCTEN TeYeHNst GEPEMEHHOCTH U POLoB Y
XEHLWWH ¢ gecmumntom BuTammHa D. CdopmupoBaHb! ABE rpynnbl: OCHOBHAS — 50 6epeMEHHBIX XEHLUMH ¢ AeduLmMTOM BUTa-
MuHa D v koHTponbHas rpynna — 50 comatnyecku 300poBbIx BepeMeHHbIX ¢ HopmarnbHbIM YpoBHeM 25(0OH)D. [ins BeinonHeHus
MOCTaBNEHHbIX 3afad4 NpoBeaeH 3abop nepudepudeckon kposu Ans onpenenenus yposHs 25(OH)D B cbiBOPOTKE TPMXAbI: B
10-12, 20-22 n 30-32 Hepenu recTaLmu.

Pesynktarthkl. YCTaHOBMEHO, YTO Hanbonee pacnpocTpaHeHHbIM OCNIOXHEHWEM AecnumTa BuTamuHa D Gbina yrposa npepbiBaHus
6epemeHHocTH, HabnoaasLascs y 28 (56,0 %) eHLLUMH ocHOBHOWN rpynnbl Uy 6 (12,0 %) XXeHLUMH KOHTPOrbHON rpynfbl, p < 0,05.
Yrposa npexaespeMeHHbIx pogos Habntopanack y 19 (38,0 %) xeHwwmH ocHoBHOW rpynnbl U 7 (14,0 %) XeHLUMH KOHTPONLHOMN
rpynnbl, p < 0,05. Mpeaknamncus nerkoit CTeneHn TsHxectn bbina anarHocTuposaHa y 18 (36,0 %) XeHLLMH OCHOBHOW Tpynmbl
ny 4 (8,0 %) xeHLmH KoHTpoNbHOW rpynnbl, p < 0,05; Mpeaknamncus cpeaHen crenerm TsxecTn —y 9 (18,0 %) xeHLumH oc-
HOBHOW rPyNMbl 1Y OBHOW U3 XEHLUMH KOHTPOMBHOM rpynmbl, Mpeaknamncys Tsxenon ctenenn —y 2 (4,0 %) XeHLUMH OCHOBHO
rpynnbl, He Obina XxapakTEPHON AMNs XEHLUMH KOHTPOSBbHOI rpynmbl. Ha 0OCHOBaHWUM NPOBEAEHHOTO [THOKO30-TONEPAHTHOTO TecTa
y NaLuMeHTOK OCHOBHOM rpynMbl YCTaHOBNEH AMarHo3 rectauuoHHsin anabet (M) y 16 (32,0 %) bepemerHbix Bo Il TpumecTpe,
ay 7 (14,0 %) - s Ill Tpumectpe. YctaHosneHo, yto [ conposoxaancs oxvperuem | ctenenn y 7 (14,0 %) XeHLLUMH OCHOBHOM
rpynnbl. BaktepuanbHbIi BaruHo3 B cpoke 10—12 Hegenb Obin gnarHocTupoBaH y 18 6epemeHHbIx y 15 (30,0 %) EeHLUMH OCHOB-
How rpynnbl 1y 3 (6,0 %) — koHTponbHOW rpynnbl, p < 0,05. B cpoke 20-22 Hepenb B 28 6epeMenHbIX: Y 21 (42,0 %) KeHLWMHbI
OCHOBHOW rpynnbl Ny 7 (14,0 %) — koHTponbHOM rpynnbl, p < 0,05. B cpoke 30-32 Heaenb AnarHOCTUpOBaH y 37 6epeMeHHbIX:
y 26 (52,0%) »xeHLumH ocHoBHOM rpynnbl 1y 11 (22,0 %) — KoHTpOnbHOM rpynnbl, p < 0,05. AcuMMeTpuyHas opma 3aaepxKu
BHYTpUYTPOBHOro pocTa nnoaa 1 creneHu BoisiBneHa y 6 (12,0 %), 2 ctenenn —y 4 (8,0 %) GepemeHHbIX OCHOBHOW rpynnbl, Hit
O[HOTO Cryyast — B KOHTPOMbHO rpynne.

BriBoabl. Ha cerogHs yctaHoBneHa MHOrorpaHHOCTb (OYHKLMIA BUTaMmHa D, C 04HOM CTOPOHBI, U HAanu4mne psiaa akyLLepCKuX
¥ NepuHaTanbHbIX OCIIOKHEHUI, 8 UMEHHO: reCTaLMOHHbIA AnabeT, paHHUe 1 NO3AHWE CaMOMNpPOU3BOSIbHbIE abopTbl, Mpex-
[leBpeMeHHbIe pofbl, 6akTepuanbHbIi BarvHo3, ChopMMpOBaBLLMECS HA (hOHE HeOCTaTOMHOCTM U AeduumTa BUTammHa D,
NoaTBepXaatoLLMe akTyanbHOCTb Npobnembl. MonyyeHHble faHHbIE CBUAETENLCTBYIOT, YTO CKPUHWMHIOBOE 06CrnenoBaHve
6epemeHHbIX Ha cogepxaHue BuTammHa D B CbIBOPOTKe KPOBYW BO BpeMst 6epeMeHHOCTV NO3BONWT BOBPEMS OTKOPPEKTUPOBATH
€ro ypoBeHb 1 ByaeT cnocob6CTBOBATL CHUXKEHMIO YaCTOThI aKyLLEPCKMX, MEPUHATANBHBIX OCIIOKHEHUIA.

3rigHo 3 panumu BOO3, pediumt BitamiHy D Bu3HaHMI
naHgemieto 3 6araTbMa HeraTMBHUMW Hacnigkamu ans
300pOB’sl rpoMasiH B Garatbox kpaiHax caiTy. [pobnema
rinoBiTamiHo3y D akTyanbHa 1 ans Ykpainu. HopmansHui
piBeHb BiTamiHy D y nnasmi KpoBi 3apeecTpOBaHO TiflbkW Y
4,6 %, a nedpiunt —y 81,8 % xmtenis Ykpainu [1,4]. OnHak
KpuTepii Aediumty BiTamiHy D — npeameT Anckyci.
BitamiH D — Lie nperopMoH, Lo 6epe yyacTb y 6aratbox
meTaboniyHMX NpoLecax Ta YTBOPHETLCS 3 enigepManb-
HOro 7-gerigpoxonectepony nig dieto ynsrpadioneToBnx
XBUMb JOBXMHOK 290-310 HM, SiKi NOTPaNNSAOTb Ha LUKIPHi
nokpuBw. 3ronom BitamiH D HaaxoauTL Yepes KPoB y neviH-
Ky, TpaHccopmyroumnck y 25-rigpokeusitamii D 25(0H)D.
JOedpiumt BiTamiHy D, Ha gymky ekcneptis MixHapogHoro
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€HOOKPUHOMOTYHOrO TOBAPUCTBA, BU3HAYAETLCA 5K PIBEHD
25(OH)D y cupoBaTLi KpoBi MEHLL Hix 20 Hr/MM, NOKa3HMKM
20-30 Hr/mMn NOBMHHI PO3LIHIOBATUCS SIK HELOCTATHICTb,
onTUManbHi 3Ha4eHHst — noHag 30 Hr/mn [7,14,15]. 3 nedi-
uuTOM BiTaMiHy D NoB’s3yt0Tb NiABULLEHUI PU3MK PO3BUTKY
LIyKPOBOTO JiabeTy, OXMPiHHS, ayTOIMyHHIX 3aXBOPIOBaHb,
OHKOIOriYHOI naTonorii pisHoi nokanisavii (pak rpyaHoi
3as103u1, TOBCTOI KMLLKW, NPOCTaTh), CepLEBO-CYANHHIX
3aXBOPIOBaHb (apTepianbHa rinepTeHsis, iLemiyHa xsopoba
cepus), 3ananbH1X 3aXBOPHOBaHb KuLLKiBHUKA [5,11,16].
OcHoBHa npuimnHa aediumty Bitamity D — HepocTaTHs
i COHSIYHOro CBiTna. [laneko He BCi NPOQYKTU MICTATb
abo 3barayeHi BitamiHom D. A Lie MOXe Npu3BECTM 10 He-
npaBuUIbHOrO MeTaboriamy KanbLito, hocopy B KICTKOBIN

ISSN 2306-4145  http://zmj.zsmu.edu.ua 441



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

Ole r’MMHaAbHbl€e UCCAEAOBAHNA

TKaHWHi. Lleit BiTamiH Gepe yyacTb y nigTpyUMLi afeksaTHoro
PiBHS BPOZKEHOTO iIMYHITETY, WO Cripusie npodinakTuui
XPOHI4HMX, ayTOIMYHHX 3aXBOPIOBaHb, @ TaKOX Y NiATPUMLL
afieKkBaTHOI IMYHHOI BIANOBIAI HA YYXOPiAHI areHTH, Lo
Biflirpae Baromy porb y npodinakTuui OHKOMOriYH1X 3a-
XBoptoBaHb [8,12,13,17].

3rigHo 3 Hakasom MiHicTepcTBa OXOPOHW 3[40POB'SA
Ykpainu Big 15.07.2011 p. Ne 417 «[po opraHisauito
ambynaTopHOi aKyLIepCbKO-THEKONOriYHOI AonoMoru B
Ykpaiti», y gopatkax Ne 20 «PekomeHpauii wono nose-
OiHK1 nig vac saritHocTi» Ta Ne 9 «[lpoTtokon nikyBaHHs
Ta npodinakTuky paxiTy B AiTei», y nepiog BariTHOCTI Ta
roflyBaHHs rpyabMU pekomeHgoBaHa notpeba sitamivy D
cTaHoBuTb 10 MKr/go0y.

Mg vac BariTHOCTI AedilnT BiTamMiHy MOXe CrpOBOKY-
BaTW HW3KY YCKNafHeHb SK y Martepi, Tak i y nnoga: npe-
€Kramncito, recTaLliiHuin LyKpoBwiA fjjabeT, 6akTepianbHNi
BariHO3, NOpYLLEHHs (DOPMyBaHHS CKENETA, LLIO NPU3BOANUTH
3rogoM [0 paxiTy Ta MOTBOPHOCTI, 3HWXKEHHS KiCTKOBOI
macu 1 noripLueHHs opMyBaHHs 3y6HOi emani B AUTUHN,
iMyHoAediLmMTy, aHOManbHOI nNnaueHTauii, NigBULLEHHS
KPOB'IHOTO TUCKY B MaTepi [2,6,10,19]. 38'30K Livix CTaHiB i3
BiTaMiHOM D — HOBMI HaNpsiM BUBYEHHS IXHBOTO NaToOreHesy.

MeTa po6otu

Busunti ocobnmsocTi nepebiry BariTHOCTI Ta nonorie y
XIHOK i3 Aediumtom BiTaminy D.

Martepianu i MeToAM AOCAIAYKEHHA

BignoBsigHo [0 MOCTaBneHOi METH NPOBENN KOMMIEKCHE
KniHiko-nabopatopHe obcTexenHst 100 BariTHUX XiHOK Y |
TpumecTpi. Yci 06CTexeHi naLieHTky nignucani iHdopmo-
BaHy 3rofy Ha yyacTb Yy AOCRIDKEHHI. Y cTaTTi JOTPUMaHi
npasuna Geaneku Ansa 300poB’st 06CTEXeHNX, 36epexeHi
npaBa Ta KaHOHMW MNKOACHKOI MAHOCTI NaUieHTIB, a TaKoxX
MOpasnbHO-ETUYHI HOPMM BIZMOBIAHO 4O NMPUHUMNIB [enb-
CiHCbKOI AeknapaLii npas ntoanHw, KoHseHuii Pagu €sponu
Mpo npaBsa MoanHY | GioMeanLMHM Ta BiBNOBIAHMX 3aKOHIB
Ykpainm.

Y pocnimkeHHs 3anyJeHi BariTHi B TEpMiHi 4—8 TUxXHIB
3 0[IHOMITIAHOMO BAriTHICTHO, BiibpaHi MeToLOM BUNaaKOBOI
BUBipKN.

[lo KOHTPOMBLHOI rpynK BKMKOYMAM 50 COMaTUYHO 300-
POBMX BariTHUX i3 HOpManbHUM piBHem 25(0OH)D.

Kputepii BUKNOYEHHS 3 OCNIAXKEHHS: HasBHICTb
CUCTEMHUX ayTOIMYHHWX 3aXBOPIOBaHb, HAsiBHICTb aHOMa-
M PO3BUTKY CTaTeBUX OpraHiB, baraTonnigHa BariTHICTb
i BariTHICTb, L0 HacTana 3 BUKOPUCTaHHAM SOMOMiKHUX
penpOAYyKTUBHUX TEXHOITONIN.

MMicnst 0bniky BCiX KPUTEPITB BUKMHOYEHHS 1O OCHOBHOI
rpynu yBinwnm 50 BariTHUX XIHOK i3 AediunToM BiTamiHy
D. Ycix xiHok i3 npuBody Li€i BariTHOCTi cnocTepirany B
XKIHOYMX KOHCYIbTaLSX 3@ MiCLieM NPOXWBAHHS.

Cepepn 3aranbHOKNIHIYHMX METOAIB 06CTEXEHHS
Hanbinblua yBara npuginsnacs 360py aHamHe3y Ta ouji-
HIOBAHHIO KMiHIYHOT CUMMTOMATUKM, LLIO NPOBOAWIN 3TiAHO
3 Hakasom MOS3 Ykpainu Big 15.07.2011 p. Ne 417 «[po
opraHisauito ambynaTopHOi aKyLepCbKO-FiHEKONOTYHOI
fonomoru B YkpaiHi», y gogatkax Ne 20 «Pekomenpauii
LL|0/10 NOBEAIHKM Mif Yac BariTHOCTIy.

3abip matepiany ans Mikpockonii yporeHitansHux
BUAiNeHb 3OiNCHIOBANM 3a JONOMOro Noxku donbkmaHa
3 3a[1Hb0-DOKOBOTO CKMeniHHS NixBK Ta ypeTpu. Martepian
Ha ckenbLi hapbysanu 3a PomaHoBCbKM-TiM3010.

bakTepionoriyHe JOCMIMKEHHS ypOreHiTanbHoi Mi-
Kpobnopu BUKOHYBamnu 3 BUKOPUCTAHHAM KMaCUYHUX
METOAIB JOCMIMKEHHS: BULINEHHS YACTUX KymbTyp, iXHS
ineHTUdikaLis Ta YyTIMBICTb [0 aHTUGaKTEpianbHUX npe-
naparis. [loctaBneHuin matepian y naboparopii 3acisanu
Ha Yawwky 3 5 % KpOB'AHUM arapom, KOBTOYHOCOINBOBUM
arapoMm Ha cepepgosuile EHgo, nakto-6akarap, cepeno-
Buwe Cabypo, y npobipku 3 TiornikonesnmM cepesoBuLLEM
i LykpoBuM ByneiioHom. Mociew iHkyByBanm npu t 37 °C,
24-48 roguH. Yawwku 3 5 % KpOB’SHUM arapom — npu nig-
BuieHoMy BmicTi CO,. Mif Yac nosBM poCTy Ha LLiNbHIX
cepenoBuLLAax 3AIMCHIOBaNM NigpaxyHOK KOMOHIA pi3HOT
mopdonorii, BpaxoBytoum iXHE CMiBBIAHOLLEHHS, MPOBO-
ANV BUOOBY iAeHTUAIKaLito MIKpOOpraHi3MmiB i BU3Havanu
YyTNMBICTb A0 aHTUOaKTepianbHYX npenaparis. EtionoriyHo
3HaYyLLMMU BBaXatoTb HAsBHICTb MIKPOOPraHiaMiB y TUTpI
>10° KYO/mn, gnst miko- Ta ypeannasmu >10*KYO/mn.

£K MOHITOPUHT 33 CTAHOM LUMIAKM MaTK1 NPW BariTHOCTI,
3acTocyBany METOAMKY TpaHCBariHanbHOI LiepBiKOMETPIl
3a [JONOMOTOK0 YNbTPa3BykoBoro anaparta Toshiba 250 y
TEpPMiHi 16 TYDKHIB. BMiptoBaHHS JOBXWHYM LUMAKA MaTKM
3a ganumu Y3 gae 3amory BUginNuTK rpyny nigBuLLEHOro
PU3VKy PO3BMTKY NepeaYacHnX nosoris.

Y3[ ctaHy cheTonnaueHTapHOro KOMMNeKkcy Ta go-
nrepomMeTpis B a.umbilicalis BUKOHyBanm BariTHUM iHkam
i3 rpynu obctexyBaHux y 30—-32 TuxHi. Mposoaunack
(heTomeTpis, nnaueHTOMETPIA (PO3MIpK MnaueHTH, ToB-
LUmMHa Ti Ta CTPYKTYpHa 3pinicTb, fokanisawisi, HasBHICTb
BKITHO4YEHD), BU3HAYEHHSI aMHIOTUYHOIO iHOEKCY Ta BKIHO-
YeHb y HABKOONMOAOBYX BOAAX, BUSHAYEHHS CTPYKTYPHOI
GynoBwW NMynoBMHY 3 AOMNEPOMETPIEt B MYNOBUHHIl apTepii
3 0bOpaxyBaHHAM LWIBUAKOCTI KPOBOMMMHY Ta CYAUHHOIO
onopy (iHaekc S/D, PI, IR), GiodhianyHoro npodinto nnoaa
(pyxoBa, AnxanbHa akTUBHICTb, CepLieBa AifNbHICTb, 06'em
HaBKOMNOMOAOBKX BOf, TOHYC nnoga) [3].

[lnsi BCTaHOBMNEHHS 3B'A3KY Mix AediLMToM BiTamiHy D
Ta aKyLUEPCbKAMM YCKIagHEHHSIMM, LLIO BUHVKITW, TPWYi Npo-
BeaeHo 3abip neputepnyHoi KpoBi 415 BU3HAYEHHS! PiBHSA
25(0CH)D y cupoBarui: B 10—12 (3aBepLUEHHS NEPLLOT XBUTIi
iHBaaii Tpodhobnacta), 20-22 (3aBepLUeHHs Apyroi XBuni
iHBasii Tpodpobnacta) i 30-32 (ans BUSBNEHHS Ni3HiX aKy-
LUEPCLKMX YCKNaAHEHb Ta BUOOPY TaKTUKM PO3POIKEHHS)
TWKHI rectaui [1]. [ns BU3Ha4YeHHs 25-rigpokcukansumde-
pona 25(0OH)D 3acTocyBanu enekTpoXemintoMiHECLIEHTHUI
METOA i3 BUKOPUCTAHHAIM aHarnisatopa Ta TecT-CUCTEMU
EUROIMMUN (®PH). 3rigHo 3 HopmaTuBamu, fediuut
BiTamiHy D Br3HauaeTbest sk piBeHb 25(0OH)D MeHLwmi 3a
20 Hr/mn, HepocTaTHiCTb BiTaMiHy D —20-30 Hr/mn, a piBeHb
25(OH)D 30-50 Hr/mn Bignosigas Hopmi [18].

3a pesynsratamu BUMIPIOBaHHS Macy Ta 3poCTy XKiHOK
Mpu NOCTaHOBLIi Ha 06niK i3 NPVUBOAY BariTHOCTi 0bpaxoByBa-
nv iHaexc macu Tina (IMT) 3a chopmyroto Ketne. BarithHum
NPOBOAUNN 2-rOANHHUIA NEPOPATbHUIA TECT TONEPaHTHOCTI
fo rnioko3n (MTTT) y TepmiHi 24-28 TwkHiB, WO Aano
MOXIUBICTb BULINUTY rpyny BariTHUX i3 [[]. TecT BBaxaBcs
NO3UTUBHIM, SIKLLIO ITiKeMist HaTLe Ta/abo nicns HaBaHTa-
XEHHS NepeBMLLYyBana HopMaTVBHI MOKa3HWKK (BignoBiaHO
25,5 mmonb/n i 27,8 mmonb/n).
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CratuctuyHy 06pobKy BUKOHANM 3a AOMOMOrOH Npo-
rpamu Excel. Pesynbratn obecTexeHHs onpavboBaHi MeTo-
[OM BapiaLiiiHOi CTaTUCTUKK, @ BIAMIHHOCTI MK rpynamu
OLiHeHi 3a kpuTepiem CTbloaeHTa, BBaXatoum iX BiporigHMK
npu p < 0,05. OuiHOBaHHS 3HAYYLLIOCTi BIpOTiAHOCTI PisHML
BIZJHOCHUX BEMWYMH Y HE3anexHWx Bubipkax 3gifcHunm
LUNSXOM NEpPeBIpKA HYMbOBOI CTATUCTUYHOI TiNOTE3n Npo
PIBHICTb BiHOCHWX 4YacTOT y ABOX BUOIipKaXx i 3a ;BOCTOPOH-
HIM TOYHUM KpuTepiem Diliepa 3 BUKOPUCTaHHSM Nporpamu
Statistica 8.0 for Windows.

Pe3yabTati

Bik BariTHuX, sikux obcTexwunu, — Big 21 go 38 pokis, B ce-
penHboMy 26,4 + 2,7 poky B OCHOBHIl rpyni Ta 25,8 + 1,9
POKY — B KOHTPONbHiIi rpymi, p > 0,05.

AHanisyoun penpoayKTUBHI PYHKLT, BUSBUMW, LLIO LS
BariTHicTb 6yna nepwoto ans 35 (70,0 %) iHOK OCHOBHOI
rpymv Ta anst 33 (66,0 %) xiHoK KOHTPOnbHOI rpynu. MoB-
TopHoBariTHUMKM Byru 15 (30,0 %) XiHOK OCHOBHOI rpynu
T1a 17 (34,0 %) iHOK KOHTPOMBHOI rpynu. Mpu JocnimKEHHi
aHaMHesy BCTAHOBWIM, LLIO aHOMarbHi MaTkoBi KpOBOTeu
(AMK) 3achikcosaHi y 12 (24,0 %) xiHOK OCHOBHOI rpynu Ta
y 2 (4,0 %) xiHoK KOHTPOnbHOI rpynwn; p < 0,05. Henninas
6ynoy 8 (16,0 %) xiHok ocHoBHoi rpyn1 Ta'y 3 (6,0 %) »iHok
KOHTpOrbHOI rpynu; p < 0,05.

JocnimKyoum akyLLepCbKiii aHaMHE3 B OCHOBHIN rpyri,
BiA3HAYMNW BUCOKY 4aCTOTY CaMOBINbHIX abOpTiB Y paHHix
TEepMiHax BariTHOCTi Ha BiAMiHy Bif KOHTPOMbLHOI rpynut: y
9 (18,0 %) xiHok ocHoBHOi rpynn Ta'y 2 (4,0 %) XiHOK KOH-
TponbHoi rpynu; p < 0,05; 3aTprMka BHYTPILLHEOYTPOBHOTO
pocTty nnoga (3BYP) —y 8 (16,0 %) xiHOoK OCHOBHOI rpynu
Tay 4 (8,0 %) xiHoKk KoHTponbHOI rpynu; p < 0,05; mepTBo-
HapomKyBaHicTb crocTepiranu Tinbku B 1 (2,0 %) XiHku
OCHOBHOI rpynu. lNepepyachi nonorn 6ynn B 6 (12,0 %)
XIHOK ocHOBHOI rpynu Ta B 1 (2,0 %) XiHKW KOHTPONbHOI
rpynu; p < 0,05. Kecapis po3tuH 3pobunm 6 (12,0 %) xiHkam
0cHoBHOI rpynn Ta 3 (6,0 %) iHKkam KOHTPOMbHOI rpynu.
lecTauinHmi Lykposui fiabet (L) giarHoctysann y 13
(26,0 %) xiHok oCHOBHOI rpyny i ByB BIACYTHIN Y XIHOK Y KOH-
TponbHoi rpynu; p < 0,05. MNMpeeknamncito Nerkoro cTyneHs
piarHoctyBanm B 7 (14,0 %) »iHOK OCHOBHOI rpynu Ta 'y 2
(4,0 %) xiHok kKoHTPOnbHOI rpynu; p < 0,05. Mpeeknamncito
cepenHboro cTyneHst — B 4 (8,0 %) iHOK OCHOBHOI rpynu
Ta B )KO[HOI 3 KOHTPOMNbLHOI rpynu. Mpeeknamncito BaxKoro
ctyneHsi — B 1 (2,0 %) XiHku OCHOBHOI rpynit Ta B XOAHOT 3
KOHTpOIbHOI rpynn. bakTepianbHui BariHo3 (BB) cnocre-
piranu y 28 (56,0 %) xiHok ocHoBHoi rpynn Ta'y 3 (6,0 %)
XIHOK KOHTpORbLHOI rpynu; p < 0,05.

OBcTexyo4n 50 IHOK KOHTPOMBHOI rPyNK B PisHi Tep-
MiHw rectauii (10-12, 20-22 i 30-32 TuxHi), BCTAHOBWIH,
L0 KoHUeHTpauis 25(0OH)D konusanacs B Mexax HopMu,
10670 Big 30 0 50 Hr/Mn. Loao BariTHKX XXiHOK OCHOBHOI
rpynu, To HapocTaHHs aediunTy BiTamiHy D cnoctepiranu
MPOTSArOM BariTHOCTI. Y TepMmiHi rectauii 10-12 TuxHiB
BariTHocTi aedium BiTamiHy D cnocTepiranv B 15 (30,0 %)
XIHOK, Mpy LibOMY KoHLieHTpaList 25(OH)D y cupoBartLj KpoBi
[OpiBHIOBana B cepeHboMy 12,34 + 3,82 Hr/mn. Y TepMiHi
rectauii 20—22 TvkHi BariTHOCTI BUNaaK1 AedilnTy BiTaMiHy
D 36inbwwnucs (21 nauieHTka (42,0 %)), KOHUEHTpaLis
25(0OH)D y cvposarui kposi — 10,12 £ 1,65 Hr/mn. Jocnig-
xytoum piseHb 25(0OH)D y TepmiHi rectauii 30-32 TupkHi
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BariTHOCTi, BCTAHOBWINK, LU0 AediuunT BiTamiHy D HasiBHMI
Y BCiX XiHOK 0cHOBHOI rpynu. KoHueHTpauis 25(0H)D y cu-
poBaTLii KPOBi CTaHOBWNA B cepeaHbomy 9,98 + 7,46 Hr/mn.

Ha nigcrasi rmtoko30-TonepaHTHOro TeCTy (MpoBeaeHNi
B TEpMiH BariTHocTi 26—28 TwxHiB) aiarHoa '] BctaHoBne-
HWIA TiNbKK B XiHOK ocHOBHOI rpynu (19 BaritHux (38,0 %)).
Mig Yac gocnimkeHHs BCTaHoBWK, WO [ cynpoBoaxyBas-
€1 OXMPIHHAM | cTyneHs B 7 (14,0 %) XiHOK OCHOBHOI rpynu.

[peeknamncito Nerkoro CTyneHs BaxKOCTi AjarHocTyBa-
nmy 18 (36,0 %) xiHok ocHoBHOI rpynm Ta B 4 (8,0 %) xiHOoK
KOHTponbHOI rpynu, p < 0,05. MNMpeeknamnciio cepeaHboro
CTyneHst BaxkocTi giarHoctyBanm B 9 (18,0 %) xiHok ocHo-
BHOI pynu Ta B XXOAHOI 3 XIHOK KOHTPOMbLHOI rpynu, npe-
€Knamncito Baxxkoro cTyneHs —y 2 (4,0 %) iHOK OCHOBHOI
rpynK, WO He Byno xapakTepHUM Ans KOHTPOMbHOI rpynu.

[iA vac gocnimkeHHs 3arpo3dy NnepepuBaHHs BariTHOCTI
cnoctepiranu y 28 (56,0 %) 3iHOK OCHOBHOI rpynu Ta y 6
(12,0 %) xiHok koHTponbHOI rpynu, p < 0,05. BetaHosunu,
LLIO 3arpo3a nepeayacHMX MomoriB B OCHOBHIN rpyni Oyna
B 19 (38,0 %) xiHok ocHoBHoi rpynn Ta 7 (14,0 %) xiHok
KOHTpOnbHOI rpynu, p <0,05.

BB y Tepmini 10-12 TxHiB piarHocToBaHWA y 18 Ba-
riTHux: y 15 (30,0 %) xiHok ocHoBHoI rpynn Ta'y 3 (6,0 %)
MavjeHToOK KOHTpOnbHOI rpynu, p < 0,05. Y Tepmini 20-22
TWKHI y 28 BariTHUX: y 21 (42,0 %) iHKM OCHOBHOI rpynm i y
7 (14,0 %) — koHTponbHOi rpynu, p < 0,05. Y TepmiHi 30-32
TWKHI — y 37 BariTHUX: y 26 (52,0 %) XiHOK OCHOBHOI rpynu
Ta B 11 (22,0 %) — koHTponbHOI rpynu, p < 0,05.

3gairichmBlun Y3[] cTaHy theTonnaleHTapHOro Komn-
nekcy y 30-32 TvpkHi, cnocTepiranu nepegyacHe cTapiHHs
nnaueHTny 23 (46,0 %) xiHok ocHoBHOI rpyrn Ta 'y 4 (8,0 %)
XIHOK KOHTponbHOI rpynu, p < 0,05. TNnepnnasia Ta rino-
nnasig nnaueHT Bu3HadveHa B 14 (28,0 %) xiHOK OCHOBHOI
rpymv Ta 'y 2 (4,0 %) xXiHOK KoHTponbHOI rpynu, p < 0,05;
Gararosogas —y 9 (18,0 %) xiHOK OCHOBHOI rpynu Ta 'y 2
(4,0 %) XIHOK KOHTPOMBHOI rpynu. ACUMETPUYHY GhopmMy
3BYP nnoga | ctynens Busiunu y 6 (12,0 %) nauieHTok,
Il ctynens —y 4 (8,0 %) BariTHUX OCHOBHOI rpynu.

45 (90,0 %) BariTHux ocHoHoi rpynu Ta 50 (100,0 %)
BariTHUX KOHTPOMbLHOI rpynu Gynu po3pomeHi B TepMiHU
37-41 TvxpeHb. BariTHiCTb 3aBepLuMnacs nepegyacHuMm
nornoramu B 5 (10,0 %) xiHok 0CHOBHOT rpynu. BctaHosne-
HO, Wwo 27 (54,0 %) xiHok ocHoBHOI rpynu Ta 45 (100,0 %)
XIHOK KOHTPOSBHOI rpynu Manu BariHanbHi Nonoru. 13 Hux
ycknagHeHi BariHanbHi nonorv — B 6 (3,0 %) XiHOK OCHOBHOT
rpynu (Bakyym-exkcTpakLisi B 4 (8,0 %) iHOK Ta aKyLLepChbki
wwmnuiy 2 (4,0 %) xiHok) Ta'y 4 (8,0 %) XiHOK KOHTPONBHOI
rpynv (Bakyym-ekcTpakuis). BariHanbHi nomorv nicns ke-
CapeBoro po3TuHy Gynu BiACYTHI B XIHOK OCHOBHOI rpyni,
y KOHTpOnbHiN rpyni — 1 (2,0 %) Bunagok.

OnepaTtyBHi NONOrM LUASXOM KecapeBoro po3TUHY
Byrm y 23 (46,0 %) xiHok ocHoBHoi rpynu Ta B 5 (10,0 %)
XIHOK KOHTpONbHOI rpynu, p < 0,05. Kecapis po3TuH y nna-
HOBOMY MopsiaKy 3airicHnnn 6 (12,0 %) xiHkam OCHOBHOI
rpynv Ta 2 (4,0 %) xiHkam KOHTponbHOI rpynu, p < 0,05.
lNokasaHHAM [0 110ro NpoBeAeHHs byna HeCIPOMOXHICTb
py6Ls Ha MaTLLi Nicnst KeCapeBoro PO3TUHY SIK B OCHOBHIlA,
TaK i B KOHTPOIbHIN rpyni. B ypreHTHOMY nopsiaky kecapis
po3TuH BukoHanu 17 (34,0 %) xiHkam 0CHOBHOI rpynu Ta 3
(6,0 %) ocobam i3 koHTponbHOI rpynu, p < 0,05. MokasaHHs
[0 YPreHTHOro KecapeBoro PO3TUHY: CrabkicTb Nonorosoi
[iSNBbHOCTI MaTKW, LLO He NifnaBanack MeayukamMmeHTO3HOMY
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nikysaHHto B 4 (8,0 %) xiHok ocHoBHoI rpynm Tay 2 (4,0 %)
XIHOK KOHTPOMBHOI rpynu, p < 0,05; ancTpec nnoga B norno-
rax y 7 (14,0%) xiHok ocHoBHoi rpynn Ta B 1 (2,0 %) xiHku
KOHTpOrbHOI rpynu, p < 0,05; nepenyacHe BiaLLapyBaHHs
HOPMasTbHO PO3TALLOBAHOI MNALEHTM CrocTepirany Tifbku
B 4 (8,0 %) XiHOK OCHOBHOI rpynu; Mpeeknamncist BaxKkoro
CTyneHs — Tinbku y 2 (4,0 %) iHOK OCHOBHOI rpynu.

06roBopeHHA

OnHum 3 ycknapHeHb aediunTy BiTamiHy D y BariTHUX €
recTaliiHvin LykpoBuii aiabet. € ninTBEpIKEHHs BNNMBY
KanbumTpiony Ha kapborigpaTHuin 0OMiH, ane HuHi Hepo-
CTaTHbO BiAOMOCTEN Npo perynsuiio BitamiHom D piBHS
ITII0KO31 Ta MexaHi3mu ioro yyacTi B possuTky . Lau S. L.
et al. (2011) BcTaHoBMNK, WO Yy BariTHKX i3 I} piBeHb
25(0OH)D 3BopOoTHO MpoMopLiiHKiA B0 rMikeMii HaTle Ta
nicns HaBaHTaxeHHs rmiokosoto [14]. | rikemis, | aediumt
BiTaMmiHy D Bu3HayeHi ABOMa He3aneXxHUMW YUHHUKaMW,
LU0 NOB’AA3aHi 3 rMiko3nnboBaHUM reMornobiHom. 3pobne-
HO BMCHOBOK, LLO 3HWxeHHs piBHsa 25(0OH)D nos’ssaHe 3
ripLLIVM KOHTPOMNEM FTiiKkeMil.

Bigomo, Lo y BariTHWX XiHOK i3 AedpiLmTom BiTamiHy D
OHWM i3 HaNCEPNO3HILUX YCKMadHEHb € NPeeKnamncis.
ABTOpYU MigKpecnioTb, Wo Aediunt BiTamiHy D Moxe
OyTV HE3aNEXHUM YNHHWKOM CTapTy Npeeknamncii Ta pe-
KOMeHAYH0Tb 3aCTOCOBYBAaTH BiTaMiH D Ha paHHiX TepmiHax
BariTHOCTI, IO MOXe MaTy iCTOTHUI BMIIMB Ha 3HUXKEHHS
pu3uky possuTky npeeknamncii [14]. M. Haugen et al.
(2009) Big3Haumnu: BariTHi, siki OTPUMyBanu BiTamiH D y
£03i 600-800 MO, manu HK4MI MOKa3HWK PO3BUTKY npe-
eKnamncii NOPIBHSHO 3 XiHKaMK, siki OTPYMYBasM OO B A03i
200 MO. Tox pesynbratit OCHIDKEHb NOKA3y0Thb: BiTaMiH
D obepirae opraHiam >iHKu Bif pO3BUTKY Npeeknamncii.

[esiki aBTOpU CTBEPAXKYHOTh, LLO CIPUSTAMBI pesynsTa-
TV OTPUMAnNK Npm KopekLii ediunTy BiTamiHy D y xiHOK i3
BUKUOHAMM B aHaMHe3i. Y NpoCnekTUBHOMY AOCHIDKEHHI,
Lo npoeefeHe B 1683 BariTHWUX XiHOK, BUSBWIN B3ae-
MO3B’SI30K MK KOHLIEHTpaLieto 25-rigpokcusitaminy D y
MaTepUHCBKI CMpoBaTLi 1 pU3NKOM Aanblioro BUKUOHS,
AKUN Tpanuecs B 58 nauieHToK. BUSABMNN pU3NK BUKWUAHS B
MepLUIOMY TPUMECTPI BariTHOCTI Npu AediuwTi BiTamiHy D,
are npy HopMasnbHUX KOHLEHTpaujsx BitamiHy D (noHag
30 Hr/mn) BukMOHIB He cnocTepiranu. Li gaHi nigreep-
IKYIOTb JOUINbHICTL NpuMaHHs BiTaMiHy D y nepiog
nperpaBigapHoi MiaroToBKM Anst NPOinakTUKM BUKMAHIB
[16]. Bitami D, sikuin Mae iMyHOMOZYIOBaNbHUIA | NPOTK-
3ananbHuin edexT, Bigirpae Baxnmy porb Y 3anobiraHHi
MIKpOGHIl1 iHBa3ii, @ OTXE CTBOPIOE MPOTEKTOPHMIA ePEKT
LLOAO MepefyacH X Nosorie, NOB'A3aHNA 3 iHPEKLINHUM
MEXaHi3MOM.

Jedbiunt BiTamiHy D nos’asytoTb i3 GakTepianbHUm
BariHo3oM nig Yac BariTHOCTi. bakTepianbHui BariHo3 €
MOLLMPEHOI0 PELIMAMBYBANbHOK BariHanbHOW iHMEKLiED
B XIHOK PEMPOAYKTUBHOTO BiKY, HalbiNnbLL YacTow B nep-
LLIOMY TPUMECTPI BariTHOCTI. 3AiNCHWNMW LOCMIMKEHHS, LU0
BCTaHOBMNO 3B'A30K BB i3 aediumrom Bitamity D. Ha ymky
aBTOpIB, Npu3HaYeHHs BiTamiHy D edbekTBHE y npodinak-
TMUi cuMnTomiB | NoBivHnx edoexTiB BB [9,16]. HuHi otpu-
MaHi fokasu Toro, o 1,25(0H)2D peryntoe ehekTUBHICTb
iMyHHOI BiAMOBIgj  Mae NpoTusananbHy gito. Bpaxosyroum
[JaHi, Lo ofepxanu, MoXHa NpunycTuTy: AediLuT BiTaMiHy

D moxe 6yTu fogaTkoBuM (DakTOPOM PU3MKY PO3BUTKY
AmcbakTepiosy Crn3oBux 060MOHOK reHiTanbLHOM TPakKTy.

BucHoBKH

1. HuHi BcTaHoBneHa GaratorpaHHicTb (hyHKUii BiTa-
MiHy D, 3 ogHoro 60Ky, 11 HasiBHICTb HU3KW aKyLLIEPChKIX i
nepuHaTanbHUX YCKMaaHeHb, SK-OT: recTalinHui giaber,
paHHi Ta Mi3Hi camoBiNnbHI abopTu, nepegyacHi nomnoru,
OakTepianbHUiA BariHo3, WO chopMyBanucs Ha Thi He-
pocrtatHocTi Ta fediunTty Bitamidy D. Lle nigTBepaxye
aKTyanbHiCTb Npobremu.

2. [laHi, Lo OTpMMaHi, CBigYaTh: CKPUHIHrOBE 0BCTEXEH-
HS BariTHWX Ha BMICT BiTamiHy D y cvpoBarLi kposi nig Yac
BariTHOCTi 4aCTb MOXIMBICTb BYACHO CKOPUryBaTu MOro pi-
BEHb, @ TaKOX CIPUSTUME 3HVKEHHIO YaCTOTY aKyLLIEPCHKUX
i NepuHaTanbHUX YCKIagaHeHb.

MepcnekTMBM noganbwux gocnimkeHb. Po3po-
6rneHHsl CKPUHIHIOBOT MpOrpamu s BU3Ha4eHHs aediumty
BiTaMiHy D y BariTHWX | BNpoBaKeHHs NpoinakTniHo-ni-
KyBarnbHWX 3axogi..
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MeTa po6oTu — 3'icyBaTV NOLUMPEHICTb, B3AEMO3B'A3KM Ta MPOrHOCTNYHE 3HAYEHHSI OCHOBHYX (hakTopiB puaunky (OP) HectabinbHoi
creHokapaii (HC) y iHOK 3anexHo Big CTaTycy KypiHHS.

Marepianu Ta metogu. Obctexunu 225 ocib xiHo4oi cTati (cepeaHin Bik — 53,80 + 6,47 poky): 150 nauieHTok i3 HC (I rpyna)
Ta 75 npakTnyHo 3nopoux xiHok (Il rpyna). 3anexHo Big daktopa KypiHHs cchopmoBani nigrpynu: A (kypui, |A — xBopi Ha HC
(n = 86), 1A — npakTuuHo 3n0posi (n = 45)) i b (Hekypuij, I — xBopi Ha HC (n = 64), IIb — npakTnyHo 3a0posi (n = 30)). Mporpama
006CTeXeHHs BKIKOYana BUSIBNEHHS OCHOBHUX ®P: apTepiantHoi rinepteHsii (Al), uykposoro fiabety (LLL), oxupiHHs, gucninigemii
(AN)), BM3HaYeHHs piBHIB 3aranbHoro xonectepuHy (3XC), xonectepuHy ninonpoteiiB HU3bkoi ryctuHu (XCITHI) i Bucokoi
ryctunmn (XCINMBI), Tpurniuepuais (TT), anoninonporteitis A1 (AnoA1) i B (AnoB), C-peakTtusHoro npoteiny (CPM), dibpuHoreHy
(@), TpaHchopmysansHoro aktopa pocty (TGF-B2), enpoteniny-1 (ET-1), engoteniansHoi NO-cuHTasm (eNOS), manoHoBoro
gianbaerigy (MOA), uepynonnaamiy (LiI). 3aiicHunm 6aratoakTopHuiA KOPensLinHO-perpecinHni aHania i3 BUKOPUCTaHHAM
kpuTepito iepa (F).

Pesynitatu. Y xiHok-kypuis (IA) BiporigHo yacTiwwe, Hix y Hekypuis (IB) peectpytotb Taki ®P, sik A, LI, OJ1M Ta oxwvpiHHa (B
1,4-2,5 pasa), a Takox noegHaHHs 23 OP (84,9 % npotn 62,5 %) Ta 25 ®P (34,9 % npotu 13,9 %). Y rpyni navieHTok i3 haktopom
KkypiHHs (IA) BusiBnsioTb Tspkdy A1, BUCOKMIA CTYNiHBb CUCTEMHOIO 3ananeHHs Ta eHaoTenianbHoi ancdyHkuii. Puank possutky HC
Y IHOK Npu KypiHHI HanTicHilwe nos'a3anui 3 Al (BP = 3,49, [I = 2,96—-4,25), nigeuwweHHsm pisris 3XC >4 mmonb (BP = 12,02,
Ol =8,12-16,32), XCNMHI >1,8 mmons/n (BP = 9,32, Ol = 6,13-12,56), ET-1>7,87 nr/mn (BP = 7,44, [l = 2,89-6,21, CPM >3 mr/n
(BP = 3,62, Al = 2,15-4,56), MOA >0,45 Hmons/mr (BP = 2,89, [l = 1,55-3,91) Ta LiM >380 mr/n rog (BP = 2,34, il = 1,46-3,25),
3HkeHHaM XCIMBI™ <1,2 mmone/n (BP = 3,91, [l = 2,12-5,45)), eNOS <180 nr/mn (BP = 3,42, [l = 2,16-4,78) i TGF-$2 <168
nr/mn (BP = 4,13; [l = 2,78-5,92). Y siHok-kypuiB (IA) waHeu po3sutky HC 3a 03HaueHnmm nokasHukamu y 1,5-2,0 pasa BuLw
MOPIBHSIHO 3 HekypuaMM (IB), Lo, MIMOBIPHO, NOSICHIOE HVXKYMIA HA 8 POKIB Bik BUHMKHEHHS Y HUX HC. BcTaHoBMnM cunbHuii kope-
NALIAHWIA 3B'30K hakTopa KypiHHA 3 piBHAMU TGF-B2 Ta ET-1 (R = 0,60, p = 0,000003), a Takox Ay»e BUCOKMI MPOrHO30BaHMWI
pu3aunk po3snTky HC npm kypiHHi noHag 12 pokis, 3HWkeHHi piBHa TGF 32 <145 nr/mn, nigsuwenti IMT >30 oa., ET-1 >30 nr/mn,
CPIM >14 mr/n.

BucHoBku. KypiHHS — 0OMH i3 HaarpecuBHiLLMX YiHHUKIB HC y XKIHOK, KM 3yMOBITIOE NOSIBY Ta MPOrPeCcyBaHHS iHLLKX OC-
HOBHUX PP, Np13BoAMTL A0 NOCUINEHHS eHAoTenianbHOT ANCAYHKLi Ta CUCTEMHOTO 3anarneHHs, 30inbLUYe LWaHCU BUHUKHEHHS
rocTpoi IXC y Monoamx xiHoK.

Risks of developing unstable angina in female smokers

T. M. Solomenchuk, A. 0. Bedzai, V. V. Protsko, V. L. Lutska

The aim of the study: to determine the prevalence, interrelation and prognostic value of the major risk factors (RF) of unstable
angina (UA) in women, depending on smoking habits.

Materials and methods. 225 women (average age 53.80  6.47 years) were examined: 150 women were patients with UA (group
1) and 75 healthy women (group II). Depending on the smoking factor, all women were subdivided into subgroups: A (smokers,
IA - patients with UA (n = 86), [IA— almost healthy (n = 45)) and B (non-smokers, IB — patients with UA (n = 64)), IB were almost
healthy (n = 30). The examination included an identification of major RF (hypertension, diabetes mellitus, obesity, dyslipidemia
(DLP), measurement of total cholesterol, low-density lipoprotein cholesterol (LDL) and high density (HDL), apolipoprotein A1
(ApoA1) and apolipoprotein B (ApoB), C-reactive protein (CRP), fibrinogen (FG), transforming growth factor (TGF-32), endothelin-1
(ET-1), endothelial NO synthase (eNOS), malonic dialdehyde (MDA), ceruloplasmin (CP). In order to assess the impact of RF on
the development of UA, a multifactorial correlation and regression analysis was performed using the Fisher test.

Results. Female smokers (IA) were significantly 1.4-2.5 times more likely to have such RF as hypertension, diabetes mellitus,
DLP and obesity than non-smokers (IB), as well as a combination of 23 RF (84.9 % vs. 62.5 %) and 25 RF (34.9 % vs. 13.9 %).
Smoker patients showed severe disorders of lipid metabolism, higher activity of systemic inflammation and endothelial dysfunc-
tion. In female smokers (IA), the relative risk of developing UA was associated (P < 0.05) with DLP ((total cholesterol >4 mmol
(OR =12.02, Cl = 8.12-16.32), LDL >1.8 mmol/l (OR = 9.32, Cl = 6.13-12.56), HDL <1.2 mmol/l (OR = 3.91, Cl = 2.12-5.45)),
hypertension (OR = 3.49, Cl = 2.96-4.25); endothelial dysfunction (ET-1 >7.87 pg/ml (OR = 7.44, Cl = 2.89-6.21); eNOS <180
pg/ml (OR = 3.42, Sl = 2.16-4.78); TGF-B2 <168 pg/ml (OR = 4.13; Cl = 2.78-5.92)), systemic inflammation and peroxidation
activity (CRP >3 mg/l (OR = 3.62, Cl = 2.15-4.56), MDA >0.45 nmol/mg (OR = 2.89, Cl = 1.55-3.91), CP >380 mg/year (OR =2.34,
Cl = 1.46-3.25). Risks of UA development with regard to the above indicators was 1.5-2 times higher in female smokers (IA)
compared to nonsmokers (IB), which might account for UA occurrence approximately 8 years earlier in female smokers (IA) than
in non-smokers (IB). A strong multiple correlation was found between TGF-32 and ET-1 (R = 0.60, at P = 0.000003), as well as a
high predicted risk of UA associated with >12 smoking years, ET-1 levels >30 pg/ml, TGF 2 <145 pg/ml, body mass index >30
units and CRP >14 mg/I.
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Conclusions. Smoking is one of the most aggressive factors of unstable angina in women, contributing to the appearance
and progression of other major risk factors, which leads to systemic inflammation, peroxidation, endothelial dysfunction and
increases the chances of acute coronary heart disease occurrence even in relatively young women.

Pucku pa3sBuUTHA HeCTaOUABHOM CTEHOKAPAUM Y XKEHLUUH C GaKTOPOM KypeHHA Knouesbie croea:

HecTabuAbHas
T. M. ConomeHuyk, A. 0. beasait, B. B. Mpouko, B. A. Ayukas CTEHOKaPAMS,
XEHLLUMHBI, KypeHue,
Lienb paboTbl — U3y4nTb PacnpoCTPaHEHHOCTb, B3AMMOCBA3M 1 MPOrHOCTUYECKOE 3HaYeHe OCHOBHbIX (hakTopoB pucka (PP)  oryocurenbHbIit
HecTabunbHo cteHokapann (HC) y XEHLLUMH B 3aBUCUMOCTM OT (hakTopa KypeHus. PHCK.
Marepuansi n metoabl. O6cnenoBaHbl 225 eHLWH (cpeaHui BospacT — 53,80 + 6,47 roga): 150 naumnentok ¢ HC (I rpynna) m 75
npakTuecku 30opoBbIx nu (11 rpynna). B saBucumocTy oT dhakTopa kypenus Bce o6cnenosaHHbIe Bbinv pacnpeaeneHbl Brpynmbl:  3anopoxckuii

MEAULMHCKMI XXypHaA.
2020.T. 22, Ne 4(121).
C. 446-453

A (kypunbLumky, |A — 6onbHble ¢ HC (n = 86), IIA — npaktyecky 3nopoBeble (n = 45)) n b (Hekypsiume, IB — 6onbHble ¢ HC (n = 64),
116 — npakTuyeckm 3noposble (n = 30)). Onpenensnu Hanuume ocHoBHbIX OP: apTepuancHas runepteHans (Al), caxapHbiii auadet
(CL), oxwupenue, gucnunugemus (A1), o6wwwmit xonectepuH (OXC), xonecTepuH NMNONPOTENMHOB HU3KOW nnoTHocTv (XCIITHIM) n
Bbicokoi nnotHocTy (XCINBIM), Tpurnuuepmasl (TI7), anonunonpotendsl A1 (AnoA1) n B (AnoB), C-peaktusHblit npotent (CP),
thubpuHoreH (Pr), TpaHchopmupytowmii hakTop pocta (TGF-B2), aHgotenuH-1 (ET-1), aHgotenuansHas NO-cuntasa (eNOS),
marnoHoBbIn anansaervs (MOA), uepynonnasmut (LM). C uenblo oueHku BnusiHng OP Ha passutne HC npoeegeH Mynstudak-
TOPHbI KOPPENALIMOHHO-PETPECCUOHHBIN aHanu3 ¢ Mcnonb3oBaHem kputepns duwepa (F).

Pesynitatbl. HC y Kypswumx xeHLwmH (IA) BO3HUKaET npubnmauTensHO Ha 8 NeT paHblue, YeM y Hekypswmx (IB). Cpean Hux (IA)
B 1,4-2,5 pasa foctoBepHo YaLe peructpupytotes Al CL, AN v oxupenme, codetanune 23 OP (84,9 % npotvs 62,5 %) n 25 OP
(34,9 % npotue 13,9 %). Y naumneHTOoK C hakTopoM KypeHUst BbISBNSIOTCA Hanbonee BblpaeHHbIE HApYLLEHNS IMNMAHOMO 0BMeHa
1 @KTUBHOCTb CMCTEMHOTO BOCMAMNEHMS!, TSHKECTb KOTOPbIX NPSIMO KOPPENMUPYET C NPUBLIYKON KypeHHst. Y KypsiLLmX KeHLmH (IA)
oTHocuTENbHBIN puck HC Hanbonee TecHo cesizan ¢ 4J1M (OXC >4 mmonb (OP = 12,02, AW = 8,12-16,32), XCIMHM > 1,8 MMonb/n
(OP =9,32, N = 6,13-12,56), XCINNBIM <1,2 mmons/n (OP = 3,91, AW = 2,12-5,45)), A" (OP = 3,49, N = 2,96-4,25); aHpotenu-
anbHoit aucyHkumeit (ET-1>7,87 nr/mn (OP = 7,44, O = 2,89-6,21); eNOS <180 nr/mn (OP = 3,42, AW = 2,16-4,78); TGF-B2
<168 nr/mn (OP = 4,13; QW = 2,78-5,92)), aKTMBHOCTbIO CUCTEMHOTO BocnaneHust v nepokemaaumm (CPIM >3 mr/n (OP = 3,62,
0N = 2,15-4,56), MOA >0,45 Hmons/mr (OP = 2,89, N = 1,55-3,91), LIM >380 mr/n.yac (OP = 2,34, AN = 1,46-3,25)). Pucku
passuTus HC, accoummpoBaHHble C nepeyncrieHHbIMM nokasatensmu, B 1,5-2 pasa Boiwwe y kypswwmx (IA), B CpaBHEHWM C Heky-
psawwmmu (IB). B IA rpynne BeisiBneHa cunbHas koppensumoHHas caadb TGF-B2, ET-1 n kypenns (R = 0,60, npu p = 0,000003),
a TakKe BbICOKUI MPOrHO3MPOBaHHbI puck passutus HC npu kypeHun >12 ner, yposHsx ET-1 >30 nr/mn, TGF 2 <145 nr/mn,
IMT >30 og. Ta CPIM >14 mr/n.

BbiBoapbl. KypeHvie — oguH 13 Haubonee arpeccuHbix P passutus octpoit MBC y KeHLLMH, CNOCOBCTBYHOLLMIA NOSIBMEHMIO U
MpOrpeccupoBaHuio Apyrvx BaxHbIx PP, akT1BM3aLmMM CUCTEMHOTO BOCTANIEHNS, NePOKCMAALIMN, SHAOTENNANBHOM ANCHYHKLIN
1 BO3PACTaHMIO LLIAHCOB BO3HUKHOBEHUS HC Aaxe y OTHOCUTENBHO MOMOABIX XKEHLLWH.

HecrabinbHa creHokapgis (HC) — ogHa 3 HalBaxmwmBiLLIKX
KMiHiYHUX opM iLuemivHoi xBopobu cepus (IXC), wo 3arpo-
Y€ PO3BUTKOM iHchapkTy Miokapaa (IM) abo npussoguTh
[0 panToBoi CMepTi. YumMarny yBary HayKoBOI Ta MpaKkTU4HOI
CninbHOTY KapAionoriB NPUBEPTatOTb NALIEHTY KIHOYOI CTa-
Ti, OCKiNlbKM B OCTaHHI [ECATUNITTA PEECTPYETLCS CYTTEBE
30inbLUEHHsI cepes, HUX NOLUMPEHOCTI FOCTPUX KOPOHAPHUX
cvHppowis (TKC), 3okpema HC, i BuLLa YacToTa yeknagHeHb
MOpIBHSIHO 3 Yonoaikamu [1,2]. [loBegeHo, HanNpuknag, Wo
BMPOLOBX MEPLLOro Ta B HACTYMHi 5 pokiB nicns nepLuoro
IM nommpae maiixe y niBTopa pasa binbLue XiHOK, Hix Yo-
noBiKiB. Y xiHoK yacTille aiarHocTytoTb [KC Ge3 enesauii
cermeHTa ST, WO 3yMOBMEHWIA KOPOHAPHKM Cria3MoM abo
CMOHTaHHUM po3LLapyBaHHAM KOpoHapHoi apTepii (KA).
Puauk nisHboI rocnitanisauii, BUHUKHEHHS CEpLieBOi Heao-
CTaTHOCTI Ta iHLLMX YCKMaAHEHb TaKoX BULLMIA Cepef XIiHOK.
Oxpemo obroBoptoeTbest NpeMopbigHuii MeTabosniyHui
CTaTyC XIHOK: BUCOKA NOLLIMPEHICTb TaknX haKTopIiB pU3NKY
(DP), sk Lykposui giabet (L), apTepianbHa rinepTeHsis
(AI), pucninigemist (ONM), oxmpiHHs, aenpecis. 3rigHo 3
pesynsratamu gocnigxkeHHs INTERHEART, nopsg is /1M1
HansaromiLum ®P po3suTky roctpux chopm IXC y BigHOCHO
MOroAoMY Billi € KypiHHS [1-3].

KypiHHS BxoOUTb A0 TPINKK KtovoBuX GP po3BuUTKY
I'KC HesanexHo Big cTaTi, a 3a pe3ynsratamu ApaHaaus-
TUpiYHOrO cnocTepexerHs Finnmark Study BoHO HasBaHe
TONIOBHO NpUUMHOLO IM y XiHOK, siki MonoALi 3a 55 pokis
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[1,4]. 3 KOXXHUM POKOM YaCTKa XIHOK-KYpL|iB Y CBITi 3pOCTaE.
Hanpwuknag, B YkpaiHi BoHa 36inbLUmnack BTPKi 3@ OCTaHHI
TPUALATL POKiB [5]. Y AesK1X EBPONENCHKMX KpaiHax TakoxK
KOHCTaTY}0Tb BVCOKi PiBHi MOLLMPEHOCT KYPiHHS Ceper XiHOK
(17 % y nonynswii [6], 36 % — cepen nauiieHTok 3 IM [7], Wwo
MOB'AA3Y10Tb 3i 3pOCTAHHAM CepLIEBO-Cy/ANHHOI 3aXBOPIOBa-
HOCTI Ta CMEPTHOCTI B XiHoYii nonynauii. HasiTb HeiHTeH-
CVBHE aKTUBHE Y1 NAaCUBHE KypiHHS NiABULLYE AMOBIPHICTb
po3BuTKy IM B 0Ci6 XiHOYOI CTaTi, NPUYOMY Y MOMOALLIOMY
BiLli [1,7], x04a Liel 3B’A30K MiLHILLAE 3i 36iNbLUEHHAM TpU-
BanocTi KypiHHS Ta KinbKOCTi BUKYPEeHWX curapeT. KypiHHs
BMMMBa€e Ha BCi OCHOBHI NaHku natoreHesy MKC, noripluye
1ioro nepebir i nporHos [1,7-11]. Ane 3anuwatTbCcs ocTa-
TOYHO He 3'ICOBaHUMM NUTAHHS MPOTHOCTUYHOTO 3HAYEHHS!
KypiHHs B po3suTKy HC cepep xiHOK.

Merta pobotu

3’AcyBaTh MOLMPEHICTb, B3AEMO3B'A3KM Ta MPOTHOCTUYHE
3Ha4YeHHs OCHOBHMX hakTopis puanky HC y xiHOK 3anexHo
Big, pakTopa KypiHHS.

Martepianu i meToAn AOCAIAKEHHA

Y [ocnimKeHHs BKOYMM 225 XiHOK, cepeq Hux — 150
naujenTok i3 HC (I rpyna) (cepeaHiii Bik — 55,73 £ 1,95 poky)
Ta 75 NpaKkTU4HO 300pOoBMX XKiHOK (Il rpyna) (cepeaHint Bik —
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Tabnuus 1. MNMowwmpeHicTb OCHOBHMX haKkTOPIB PU3NKY Ta CepeaHi 3Ha4YeHHS!
nokasHukiB y nauieHTok i3 HC (IA, IB) i 3gopoBux xiHok (1A, 11B) 3anexHo Big 3BUYku

KYPIiHHS

DaKTopyn pU3NKy Miarpyna IA Miarpyna IB Miarpyna IIA Miarpyna lIB
n=_86 ) n=45 n=30

Al %

ann, %

OT >88 cm, %
OT, cm

OT/OC >0,85 o, %

OT/OC, o

IMT >30 kr/m2, %

IMT, kr/m2
LA, %

77,904%A 51,56 17,78% 6,67
88,37*#A 60,94 53,33 43,33
744240 62,83 33,33 60,00

98,43 + 1,55"#A 94,21+2,13 83,36 £ 3,45 85,55 + 2,67
65,12°#A 46,88 35,56* 43,33

0,96 0,02 0,87 0,01 0,81+0,01 0,78 £0,01
34,88 *#A 21,88 17,78% 23,34
28,56+ 1,33"#A 27,43+1,98 24,46 +4,21* 26,12 +2,54
34,88"#A 18,75 0,00 0,00

*1p < 0,05 — pisHuus Mix nokasHukamu niarpyn A Ta b; #: p < 0,05 — pisHnus Mix nokadHukamu nigrpyn
IA ta llA; A: p < 0,05 — pisHnus mMix nokadnukamu nigrpyn 1A Ta l1B.

Ta6nuus 2. CepeiHi piBHi OCHOBHMX MOKa3HWKIB NiNiZHOrO CNeKkTpa KpoBi,
BYrneBOAHOro 06MiHy, eHgoTenianbHoi ANCHYHKLUIT Ta 3ananeHHs y rpynax XBopux Ha
HC (IA, IB) i npakTu4Ho 3p0poBux xiHOK (IIA, 11B) 3anexHo Big 3BUYKU KypiHHSA

Moka3sHuku, oguHuui | Miarpyna IA Miarpyna IB Miarpyna IIA NMiarpyna lIB
BUMipIOBaHHA n=286 n=64 n=45 n=30

3XC, mmonb/n
XCNMBI, monb/n
XCIMHT, mons/n
AnoB, r/n
AnoA1, rin
AnoB/AnoA1, og.
HbA1c, %
TGF-B2, nr/mn
eNOS, nr/mn
ET-1, nr/mn
MIA, Hmonb/mr
LM, mr/n.ron
CPIM, mr/mn

o, r/n

6,72+023"#A  596+0,34 5,12+ 0,26* 503+0,14
0,94 £0,02#A 1,04 £0,02 1,18 0,02 1,23 40,03
438+0,16"#A  3,64£0,28 2,15+£0,23" 1,98+0,18
1,60 +£0,02°A 1,25+ 0,02 1,14 0,03 1,11£0,06
0,79£0,01"#A  0,93%0,01 0,99+ 0,06 1,07£0,05
2,09+ 0,01"#A  1,36+0,02 1,39£0,18* 1,30+0,21
6,58 £0,10"%A  6,22+0,12 5,72+0,10 539+0,07
172,02 £4,53"#A 213,36 £ 6,87 242,31+£4,25 257,15 +£7,94
127,97 £1,30"#A 185,50 + 3,68 195,63 + 5,67 230,27 £ 6,32
17,22 £1,07#A  9,92+0,08 7,12+ 0,45 6,82+0,21
0,73+0,01"#A  0,63+0,01 0,60 £0,01 0,51£0,01
461,627 14"#A 421,42+1401 402,08+ 15,8 393,01 £20,42
786+051#A  554+0,16 2,50 £0,14* 1,20+0,08
577+0,15"A  4,78+0,14 3,85+0,01* 2,78 £0,05

*1p < 0,05 - pisHnus mix nokasHukamu nigrpyn A 1a b; #: p < 0,05 — pisHnus Mix nokadHukamu nigrpyn
IA ta llA; A: p < 0,05 - pisHnus mix nokasnukamu nigrpyn 1A Ta l1b.
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53,38 + 2,91 poky). iarHo3 HC BcTaHoBnoBanu 3rigHo
3 pekomeHgauiamn ESC i3 nikyBanHsi TKC 6e3 criiikoi
enesaLii cermeHTa ST (2015) Ta NONOXEHHAMM KNiHIYHOMO
npoTokony «[oCTpuii KOpoHapHWIA cuHapom 6e3 eneaLlii
cermenta ST» (2016) [12,13]. 3anexHo Big cTatycy Kyp-
us BCix obecTexeHux noginunn Ha migrpynu: A — Kypui,
b — Hekypui. Y pesynbrati chopmyBanu 4oTupu nigrpynu:
IA — xiHku-kypui, siki xBopi Ha HC (n = 86, cepepHit Bik —
51,47 + 2,34 poky), Ib — xiHku-Hekypui, ski xBopi Ha HC
(n =64, cepepHin Bik— 59,57 * 3,48 poky), [IA — npakTn4HO
300POBI XiHKK-KypUi (n = 45, cepepnHiit Bik — 52,78 + 2,52
poky), [Ib — npakTM4HO 300pOBI XiHku-Hekypui (n = 30,
cepepnHiit Bik — 54,81 £ 3,21 poky).

Y Bcix 0b6CTexeHMX npoBoaunu aeTanbHuin 36ip
aHaMHe3y Ta KOMMMEKC KMiHIYHUX METOAIB JOCTIMKEHHS
3 MeTo 3'AcoByBaHHA PP, meTaboniyHoro cratycy Ta
cratycy kypus. 3rigHo 3 kpuTepisimu The Behavioral Risk
Factor Surveillance System, kypusmu BBaxarTb ocib,
AKi KypsiTb LLOAHS Y iHoAi Ta BUKypunu Ginblue Hix 100
curapet npotsrom xutTs [14,15]. BusHavanu OCHOBHI
MOKa3HMKY NiNiGHOrO Ta BYrMEBOAHOrO 0OMiHY: 3aranbHui
xonectepuH (3XC), xonectepuH MinonpoTeiHiB HU3bKOT
(XCNMHI) i Bucokoi ryctunm (XCINBI), Tpurnivepuan (TT),
anoninonpoteitn A1 (AnoA1) i B (AnoB), piBeHb cevoBoi

kucnotmn (CK) i rmikosunboBaHoro remornobiHy (HbA1c),
KOHLIEHTpALit0 Y KpoBi TpaHChopMyBanbHOrO haktopa poc-
Ty (TGF-B2), C-peaktueHoro npoteiHy (CPI1), enpoteniny-1
(ET-1), enpoteniansHoi NO-cuHTasn (eNOS), 3aransHoro
ibpuHoreny (®r), uepynonna3sminy (L{M) TamanoHosoro
pianbgerigy (MOA). Bumiptoanu okpyxHicTb cteroH (OC,
€M) Ta OKpyxHicTb Tanii (OT, cm), 06uncntoBanu cniBeigHoO-
weHHst OT/OC Ta iHgeke macy Tina (IMT, kr/m?).
CratucTyHO onpavtoBanu pesynsrari 3a 4ONoMOro
npuknagrux nporpam Microsoft Office Excel 2016 i Statistics
ver. 10. [Ins oLiHOBaHHS MXIPYMOBOT Pi3HWLLi MiX NOKa3HK-
Kamw BUKOPVCTOBYBABCS KOPENALiNHWIA aHani3 3a METoA0M
MipcoHa. Bnnve ®P owujHioBanu 3a nokasH1KOM BiGHOCHOMO
puanky (BP) i3 pospaxyHkom 95 % posipyoro iHTepsasny
(). BiporigHoto BBaxanw pisHuuio npu p < 0,05. Mpose-
[AeHo BaratodhakTopHUIA KopensaLinHO-perpecinHniA aHani3
ANS OLiHIOBaHHS CyMapHOro BnnvBy (hakTopiB puanky Ta
CTyneHs! BNvBY Ha po3BUTOK HC KOXHOMO 3 BBEOEHWX Y
MYNbTUaKTOPHY MOLENb YMHHUKIB. [epeBipky cTaTucTuny-
HOI 3HaYYLLOCTi pesynbTaTiB 34iNCHUIM 3a AONOMOrok 06-
paxyHky kpuTepito dilepa (F), pe3ynsrati SKoro 3sipsnu 3i
CTaHaapTHUMKM Tabnuusmm diwepa: F dhaktuyre > F Tabn.
C€BiAUMNO NPO afekBaTHICTb NoOyA0BaHOT MOZENI.

Pe3yabTati

Poanopin naujeHTok i3 HC 3a cTatycom kypLisi iaB MOXIMBICTb
BCTAHOBUTU: B XXIHOK-KypLiB (IA, cepeain Bik 51,47 + 2,34
poky) HC BuHwKae npubniaHo Ha 8,1 poky BiporigHo paHiLue,
HiX Y >KiHOK-HekypuiB (IB, cepepHii Bik — 59,57 + 3,48 poky).
Anania nowwwvperocTi ®P y nigrpynax nokasas, Lo MOPIBHAHO
3 xBopymm Ha HC 6e3 3Budku KypiHHs (IB) cepen XiHOK, ski
kypur (IA), peecTpyeTbcst BiporigHo binbLua YacTka ocib i3
Onn (88,37 % (IA) npotn 60,94 % (IB)), Al (77,90 % (IA)
npotu 51,56 % (IB)), LI (34,88 % (IA) npotu 18,75 % (IB))
Ta oxupiHHAM (34,88 % (IA) npotn 21,88 % (IB)) (mabn. 1).

Yacrka ocib 3 Al i /11 BusiBunack BiporigHO Ginb-
LLOIO B Migrpynax KypLis nopiBHsHO 3 Hekypusmu. Cepen
nauieHTok i3 HC BigcoTok xBopux Ha Li[] Takox BiporigHO
nepeBaxas Y Niarpyni iHokK i3 haktopom KypiHHs (IA). Mo-
LUMPEHiILLIMM cepep navieHTok-KypLiB (IA) 6yno i oXUpiHHS
(IMT >30 «r/m2.). BogHouac cepen NpakTUMHO 340POBUX
XIHOK, HaBMaKu, YacTka ocib 3 OXUPIHHAM Y rpyni KypLiB
(IIA) Byna BIpOrigHO Ha TPETUHY MEHLLO, HiX Y XiHOK 6e3
thaktopa kypiHHs (IIB). MoaibHa TeHAeHLis cnocTepiranack
i Nig Yac aHaniay nokasHuKiB abLoMiHaNLHOTO THMY OXKUPIH-
Hs1 (mabn. 1). Cepen nauieHTok, ski kypunm (1A), y 84,9 %
BUNAZKIB BUSBNANM NoeaHaHHs noHag Tpu ®P (npoTu
62,5 % (IB), p < 0,05), ay 34,9 % 3 HUX — NOHaZ M'ATb, LLO
B 1,4-2,5 pasa binbLue, Hix cepep xiHOK 6e3 LIboro YMHHMKa
(IB) (13,9 %, p < 0,05).

LLlono nopyLueHs ninigHoro o6miHy, To Ginblu Hecnpu-
ATNMBI 3MiHW Y BUrNsAAi nigsuiieHHs pisHs 3XC, XCIMH,
TT, AnoB i cnigigHowweHHs AnoB/AnoA1, 3HIKEHHS BMICTY
XCINMBI" ta AnoA1 cnocTtepiranu B nauieHTok i3 HC (IA, IB)
nopiBHsHO 3i 3nopoBumm (lIA, IIB). BrpasHicTb Lmx 3MmiH
6yna npsiMo nos’a3aHa i3 hakTopoM KypiHHS, MPUYOMY 5K
cepeq xBopux Ha HC (IA), Tak i cepen BiBHOCHO 3A0pO-
BUX XiHOK-KypuiB (IIA). BiporigHo HaiBuLLi cepeHi piBHi
areporeHHNx cpakuiit ninigis i HanbinbLwa YacTka ocib i3
MopyLLEHHsIMM NinigHOro 06MiHY BUSIBNEH B XiHOK IA rpynu,
T06TO Y XBOpYKX Ha HC i3 chakTopom KypiHHs (mabii. 2).

3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



Cepen BKIHOYEHUX Y AOCHIMKEHHS XIHOK BULL NOKa3-
HVIKV BiNlbHOPaAMKanbHOTO OKUCHEHHS!, aKTUBHOCTi CUCTEM-
HOrO 3ananeHHs Ta HalMeHLUMI piBeHb eHaoTenianbHOro
3axXMCTy TaKoX BUSIBNANM B nigrpynax ocib i3 haktopom
kypitHs (1A, 1IA) nopiHsiHO 3 Hekypusamu (1B, [1B). BogHo-
yac HamsuLi cepeaHi 3HavenHs MOA, UMM, ET-1, CPI Ta
I, a TakoX HaNGINbLLMIA BiACOTOK OCID i3 NepeBNLLIEHHAM
peepeHTHUX 3Ha4YeHb LiMX NMOKa3HWKIB Bi3Havanw B rpyni
xiHok-kypuiB i3 HC (IA) (mabn. 2). OTxe, B Ui xe rpyni
nawieHTOK peecTpyBanu i HalHuxdi 3HaveHHs TGF-B2 i
eNOS, a TakoX HaNMEHLLWIA BiACOTOK OCI6 i3 HUXYMMK
32 NPUNYCTUMI PiBHI LMX NOKa3HMKiB. Pesynbraty, LWo oT-
puUMany, NiaTBEPMKYIOTb HECNIPUATAMBUIA BMNIMB KypiHHSA
AK YMHHWKA, LLO iCTOTHO 36inbluye puank po3suTky HC,
MOPIBHSIHO 3 XiHkamu 6e3 Lboro OP.

3aincHUNM OUiHIOBAHHA MPOrHOCTUYHOTO 3HAYEHHS
OKPEMMX YMHHUKIB LLIOA0 iXHBOrO BrMBY HA PU3NK BUHVIK-
HeHHst HC y 3KiHOK 3anexHo Big cTaTycy KypiHHs (mabr. 3).

BcranoBneHo, wwo B nauieHTok-kypuis (IA) pusmk HC
HanyacTiLLe NOB'sA3aHNI i3 MOPYLLEHHSMM NiNigHOTO 06MiHy
aTeporeHHOro xapaktepy. 30kpema, NiaBULLEHHS PIBHIB
3XC >4 mmonb i XCIMHI >1,8 MMonb/n 36inbLuye LwaHcw
possutky HC y 9,3-12,0 pasa (signosigHo, BP = 12,02,
[l =8,12-16,32, TaBP = 9,32, Il = 6,13-12,56, p < 0,05),
3HukeHHst XCINBI <1,2 mmonb/n — maitxke B 4 pasu
(BP =391, Al =2,12-5,45, p < 0,05).

[ocrosipHo Bucoki LwaHcw po3suTky HC B ocib i3 dhak-
TOPOM KyPiHHS peecTpytoTbCs 3a HasiBHocTi Al (BP = 3,49,
[l = 2,96-4,25); po3BnUTKY BUPaXEHOi eHAoTenianbHoi
anceyHkuii (ET-1>7,87 nr/mn (BP = 7,44, 01 = 2,89-6,21);
eNOS <180 nr/mn (BP = 3,42, [ = 2,16-4,78); TGF-2
<168 nr/mn (BP = 4,13; [l = 2,78-5,92)), nigsuiiexHi MO
(MOA >0,45 Hmonb/mr (BP = 2,89, il = 1,55-3,91), LI >380
wmr/n.rog (BP = 2,34, [ = 1,46-3,25)) Ta akTUBHOCTi CUCTEM-
Horo 3ananexHs (CPM >3 mr/n (BP = 3,62, [ = 2,15-4,56))
(mabn. 3). Y ocib, ski kypsTb (IA), pusuku possutky HC,
LLIO MOB'A3aHi 3 NepenivyeHMMM nokasHukamu, y 1,5-2 pasu
BULLj, HX Yy XiHOK cTaTycy Kypus (IB). ®akTop KypiHHS Sk
CaMOCTIHWN YHHMK 3BinbLuye puank po3suTky HC y 4 paau
(BP =4,10, Ol = 2,18-6,12) (ma6n. 3).

AHani3 KopensLiiHNX 3B'13KiB 3aCBIAYMB: Y XIHOK-Kyp-
uiB (IA) cTyniHb npoaTeporeHHX 3MiH ninigHoro 0bMiHy
MPSMO MOB’A3aHWIA i3 BUPAXEHICTIO eHgoTenianbHoi anc-
yHKuii Ta 3HKeHHAM piBHS TGF-B2. 3okpema, B xiHOK IA
nigrpynu piseHb XCIIMHI BiporigHo npsiMo Kopentosas 3i
cniegigHoLeHHsM AnoB/AnoA1 (r=0,67), Ano B (r=0,45),
ET-1(r=0,57), MOA (r=0,31), UM (r= 0,25), Togi sIk piBeHb
XCNMBI - i3 Bmictom y kposi eNOS, TGF-B2 ta AnoA1
(BipnosigHo, r=0,51,r=0,52,r= 0,56, p < 0,05), Ta 0bep-
HeHo — 3i cniBBigHoLeHHsM AnoB/AnoA1, AnoB, ET-1, LM
Ta MJA (BignosigHo, r=-0,44,r=-0,37,r=-0,43,r=-0,31,
r=-0,24, p < 0,05). OTxe, y xBopux Ha HC xiHOK-KypLiB
(1A) B1siBNEHiI BIpOriAHi MPAMI KOPENALNHI 3B'A3KN BUCOKOT
Ta cepeaHbOoi CUIM MK NOPYLLIEHHAMM NinigTPaHCNOPTHOT
cuctemm (AnoB/AnoA1), cTyneHem akTMBHOCTI CUCTEMHOO
3ananeHHs Ta MOJ1, cxunbHicTio fo Basocnasmy (ET-1).
TobTo KypiHHSI crpusie 30iNbLUEHHI0 BUPA3HOCTi CUCTEM-
HOTO 3ananeHHs nopsia i3 NOripLUEHHAM RinigHOro 06MiHy
Ta NOrnMbNeHHAM eHpoTeniansHoi AuCyHKLii (mabs. 4).
Y nigrpyni xBopux Ha HC 6e3 chakTopa kypiHHs (IB) kope-
NALIAHI 38’3k MiXK aHani30BaHUMK MoKasHukamm Gynu
icToTHO cnabLwuoi cunu abo x BiACyTHI.
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Tabnuus 3. CniBigHOWeEHHS WaHciB BUHUKHeHHst HC y nauieHTok |A Ta IB nigrpyn
NopiBHSAHO 3i 3gopoBuMM xiHkamu (1A Ta |1B) 3anexHo Big okpemux hakTopis pusnky

DaKTopy pu3nKy

Miarpyna IA, n = 86 Miarpyna IB, n = 64

8P [95% 8P [95%

KypiHHs 410 2,18-6,12 - -

Al 3,49 2,96-4,25 2,41 1,51-3,62
3XC >4 mmonb/n 12,02 8,12-15,92 421 2,13-6,72
XCNNBI <1,2 vmonb/m -~ 3,91 2,12-5,45 1,83 0,92-3,02
XCNMHT >1,8 mmors/n - 9,32 6,13-12,56 3,56 2,12-4.91
Tr >1,7 mmonb/n 1,81 0,93-3,11 1,07 0,34-2,14
AnoB/AnoA1 >0,85 2,69 1,15-4,21 1,35 0,52-2,34
IMT >30 kr/m3 2,54 1,54-3,54 1,61 0,65-2,71
OT/OC >0,85 op 2,19 1,12-3,19 1,83 0,81-2,91
ua 2,23 1,22-3,24 1,56 0,85-2,97
HbA1c >6,1 % 3,02 1,89-4,35 2,08 1,21-2,98
TGF-B2 <168 nr/mn 4,13 2,78-5,92 2,21 1,32-3,56
MOA >0,45 Hvonb/Mr 2,89 1,55-3,91 1,42 0,78-2,18
eNOS <180 nr/mn 3,42 2,16-4,78 1,63 0,98-2,64
ET-1>7,87 nr/mn 744 2,89-6,21 2,62 1,58-3,52
CPM >3 mrin 3,62 2,15-4,56 1,78 0,95-2,76
®r>4r/n 3,12 1,56-4,49 1,98 1,05-3,12
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Puc. 1. 3D-cxema GaratodhakTopHUX KOPENsLiHNX B3AEMO3B'A3KIB MiX TPUBANICTIO KypiHHS (B

pokax), TGF-B2 (mr/mn) Ta ET-1 (Hr/mn) y xiHok |A nigrpynm.

3pincHnnm 6aratodakTopHNUIA KOPENSLINHO-Perpecin-
HUI aHani3, KW JaB MOXNUBICTb BCTAHOBUTW CUMbHUN
[OCTOBIPHWIA 3B’5130K MiXX TPUBAIICTIO KYPiHHS, PiBHAMU
TGF-B2 Ta ET-1 (R = 0,60, p = 0,000003) (puc. 7). Ko-
pensuii 3a OKpeMUMM NOKa3HWUKaMK Jocsrany Takux 3Ha-
yeHb: TGF-B2 =-0,42; ET-1=0,294 (p =0,0177, F = 7,47
(F Tabn =1,70)). Y iHOK-KypLiB |A rpyni BUSIBNEHO 3Ha4HMI
BWCOKWIA NPOTHO30BaHUi puank possutky HC npm craxi
KypiHHs >12 pokis, TGF-B2 <160 nr/mn ta ET-1>30 nr/mn,
MOMIPHWIA PU3VK — NPV TPUBAOCTI KypiHHSA >5 pokis, TGF-B2
<200 nr/mn, ET-1>10 nr/mn.

Y uin caminn rpyni xiHok (IA) BCTaHOBMEHO CWIb-
HWIA 3B’A30K MK TPMBanICTIO KypiHHA Ta piBHamu CPT1,
XCINMHI % XCNNBr (R=0,934, p=0,00001 npn F = 186,818
(F Tabn. =1,70)), a Takox Mix piBHem CPI (mr/n), IMT (kr/m2)
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i TGF-B2 (mr/mn) (R = 0,75, p = 0,00002 npu F = 37,07
(F Tabn. = 1,70)). Bucokuin nporHo3oBaxmii puank HC cro-
cTepiraeTbes Npu 3HaveHHsx CPI >14 mr/n, IMT >30 kr/m?
i TGF-B2 <145 nr/mn, nomipHui puauk — IMT >27 og., CPI1
>8 mr/n, TGF-B2< 165 nr/mn.

06roBopeHHsA

Ha mymky ekcneptiB American Heart Association (AHA,
2016) [1], npobnema roctpux cpopm IXC y xiHOK 3anmia-
€TbCS HEAOCTATHLO BYBYEHO Ta HEOOLIIHEHOI0, HE3BaXa-
1041 Ha BinbLLy KiNbKICTb YCKMaAHEHD Ta BULLY CMEPTHICTb
MOPIBHSHO 3 YOMOBIKaMM. Y XIHOK YacTiluie, HiX y YOMOBIKIB
piarHocTytoTb came [KC 6e3 enesaui cermenta ST (y Tomy
yucni HC) i HeoBeTpykTuBHY IXC, HETUMOBI NaTOreHeTUYHi
mexaHiamm po3suTky MKC (cnasm, QuCeKLjto KOpOHapHOI
apTepii), @ TakoX KOHCTATYOTb CyTTEBO BaXK4WiA NpEMOp-
6igHnin cTaH. 3okpema, XiHKM MatoTb BIPOriAHO BULLY MO-
LUMPEHICTb | BaxkicTb LI, AT, nopyLueHb MinigHOro 0bMiHy,
OXMPIHHA, Oenpecii, cepueBoi Ta HUPKOBOI ANCHYHKLUT,
Buwi pisri CPIM [1,7,16-18], a Takox yacTe NoenHaHHS
LMX YMHHWKIB. Y NOHaA, MOMOBMHK NALLEHTIB KiHOYOI cTaTi
BUSIBNSIOTb KNacTep i3 Tpbox i Binblie metabonivHnx
¢hakTopiB Bucokoro CC-pusmky. HakonnyeHHs npoTsirom
KUTTS LMX YUHHWKIB CTBOPHOE NEpenyMOBU He TinbKu Anst
CTPIMKOrO 3poCTaHHs 3aranbHoro CC-pusnky BHacnigok
iHTeHCKdiKaLii KopoHapoaTeporeHesy, ane 1 Ans po3BUTKY
SIEYHIKOBOI ANCYHKLIT (He[oCTaTHOCTI, NepegyacHoro abo
«PaHHBOrO» KniMakcy), Lo, CBOEK YEproto, NpU3BOANTb
[0 3HVXKEHHSI «TOPMOHAIBLHOIO 3axuUCTy» Ta 3DiNbLUEHHS
yactoTn [KC y monoaLumx, Hix paHille BBaXanoch, XiHOK.
AsTopu pocnigkeHHs VIRGO study Big3HavatoTb 3HauyLLO
ripwnit npeMopBigHMin cTaH i MeTabonivHi NOpYLUEHHS
HaBITb Y BIGHOCHO MOMOAWX XiHOK 3 IM NOpIBHSHO 3 Yomno-
Bikamu BignosigHoro Biky [1,18].

dakTop KypiHHS (MPUYOMY SK aKTUBHOrO, Tak i nacve-
HOrO) NPULLBMALLYE MOTIPLIEHHS MeTabomivHOro cTarycy,
L0 BUSIBNSIETLCS NEpenyciM NporpecyBaHHsM npoare-
POreHHMX 3MiH ninigHOro o6MiHy: 36inbLUEHHAM piBHIB
3XC, XCINMHT, TT i s3HvxeHHsam XCIMBIT. Onucati amiHu
KOPENIOKTb 3 IHTEHCUBHICTIO KyPiHHSA Ta € BUPa3HiLLUMK
B 0ci6 xiHovoi cTari [7,8]. KypiHHs y xBopux Ha LI, okpim
HECNPUATAXBOIO BNAWBY Ha NiNigHWA Npodinb, noripLuye
KOHTpOnb piBHA HDA1C i CnpnimHsE YacTilumii po3BUTOK
aHrionariv [9]. Y HawwoMy JOCHimKeHHI BIpOrigHO Hawrip-
LUWIA CTaH NinigHoro 06MiHy 3apeecTpoBaHuid came y rpyni
XiHOK-KypuiB (IA).

KomnoHeHTam cvrapeTHoro Aumy nputamaHHi Takox
MOTYXHi MPOOKCMAAHTHI Ta npo3ananbHi BNacTUBOCTi.
36inbLUeHHs y kpoBi piBHIB okcneHoro XCIMHI [8], Binb-
HWX paguKanis, Npo3ananbHUX LUTOKIHIB (iHTepnelikiHy-6
i TNF-a, @I, CPI1 Tow0) BHACMiAOK KypiHHS Bigirpae knto-
YOBY POrb Y NOLIKOIKEHHI EHAOTENID Ta eHAOTENIANbHIN
AMCYHKLUIT, po3BMTKY aTepocknepody Ta 30iNnblUeHHi
puauky MKC [10]. 3rigHo 3 gaHumm obeTexeHHs maixe 19
TUCSAY amepuKaHLiB, siki cTapLui 3a 18 pokis, 3'sAcyBanu, Lo
KYpiHHS curapet nos’a3aHe 3 niauLLeHHsaM piHis CPI,
o®r i romouucteiny (BP, BignosigHo, 1,98; 2,15 i 2,10),
L0 Mae NiHiNHY 3aneXHiCTb Bif IHTEHCUBHOCTI Ta TpuBa-
nocTi kypiHHa [11]. Mu BcTaHoBMNM, WO po3suTok HC y
XIHOK-KYpLjiB BiA0yBa€eTbCs B yMOBaX BUCOKOI aKTUBHOCTI
CMCTEMHOTO 3ananeHHs 1 BinbHOPaAMKanbHOMO OKUCHEH-

HS Ta HA3bKOTO PiBHA €HAOTeNianbHOMo 3axMCTy, Npo Lo
cBifyaTh BIpOriaHO HalBULLi cepeaHi 3HaueHHs CPI, @,
MOA, LN, ET-1 i HaiHwxkyi — eNOS, TGF B2 nopiHsIHO
K i3 nauieHTkamu-HekypLsamu (1B), Tak i npakT4HO 3nopo-
BUMW XiHKamu 3 i 6e3 chakTopa kypiHHs (IIA Ta 1lB). Cepen
HWUX Takox byna Hanbinblua yacTka ocib i3 Huxk4MMK 3a
pedepeHTHi 3HaueHHs piBHamMu eNOS, TGF 2. Bigomo,
wo TGF-B2 6epe y4acTb y pi3HUX NpoaTeporeHHMx npo-
Liecax, BKMo4akoum NopyLLIEHHS ninigHoro oomiHy, ibpos,
iMYHHe peryntoBaHHs, aHrioreHes, Ta BUKOHYE Pi3HOMaHITHI
(yHKLii, 30kpema Bomodie CUNbHOK NPOTU3ananbHO0
dieto, iHribye TNF-a Ta ekcnpecito peuentopis JIMOHT,
IO CMOBINbHIOE NEPEPOMKEHHS MaKpodariB y MiHUCTI
knitnHu. O6rosoploeTbesa 3aatHicTe TGF-B2 cnpustu
PO3BUTKY KorateparnbHOro KpoBoobiry B yMOBaX XPOHIYHOT
HEJOCTaTHOCTI KOPOHAPHOIO KPOBOMOCTaYaHHS, SK-OT:
6paTu yyacTb y (hopMyBaHHi CyauH i3 fOOPe PO3BMHEHOD
Megieto Ta NoninLLyBaTV KPOBOMOCTa4YaHHS iLeMi30BaHOro
miokapgaa. 3HvxeHun cuHTes TGF-B2 BUSBNSIOTH y KypLiB,
BiH CBIOYMTb NP0 3HWXEHHS cyauHHoro 3axucTty [19,20].
OTpuMaHi Hamn fJaHi NokasyloTb, L0 KypiHHA iCTOTHO
noripluye ninigHuiA 0BMiH, 36inbliye npo3ananbHe Tro
i NPOOKCUAAHTHY aKTUBHICTb, NOTIPLUYE CTaH i OYHKLtO
€HpoTenito, WO Bigirpae BuUpiLanbHy ponb y possutky HC
HaBiTb Y BiAHOCHO MOMOAMX XiHOK. 3rigHO 3 AaHMMK Ha-
woro gocnigxkerHs, HC y xiHok-kypuis (IA) BUHWKae B ce-
penHboMy Ha 8,1 poKy panilue, Hix y xiHok-Hekypuis (1B).

Jocnipxytoun BNAMB okpemux hakTopiB pUsKKy Ha
waHcm po3suTKy HC y 3KiHOK, BCTAHOBWIN, LLIO B NALIEHTOK
i3 (hakTopoMm KypiHHs (IA) BiH Ha/TiCHiLLE NOB’A3aHUI 3 aTe-
porenHoto [N, a Takox iHwumm haktopamu. 3okpema,
nepeBULLEHHS LiinboBKX 3Ha4YeHb piBHiB 3XC i XC y kypuis
36inbLye pusuk HC y 9,3-12,0 pasa, 3HUKEHHS KOHLEH-
Tpauii XCINNBI -y 3,9 pasa, HasBHiCTb AT, NiaBULLEHHS
HbA1c, CPI, ET-1, 3umxeHHs eNOS i TGF-2 -y 3,0-7,4
pa3a. Lancm po3sutky HC, Lo noB’a3aHi 3 nepeniyeHnumm
nokasHukamu, BUsBUNuCh y 1,5-2 pasa BULLMMY B XKIHOK
i3 chakTopoM KypiHHS (IA) NOPIBHSHO 3 XiHkamu 6e3 Hboro
(IB). PaKTOp KypiHHSA Sk CAMOCTINHMIA YMHHIK 36inbLLYBaB
waHcy po3sutky HC y 4 pasu (BP = 4,10, [l =2,18-6,12).
Pesynbratu, Wo opepxanu, y3romxyloTbCs 3 AaHNMU
iHWKMX aBTOpiB. 30KpeMa, aHania puawukis po3sutky IM
cepen 471 998 6putaHuis 6e3 CC3 (56 % xiHOK) 3acBig-
YMB iXHii BiporigHWi 3830k 3 Al LI[] Ta iHTEHCUBHICTIO
KypiHHS He3anexHo Bif ctati. OfHaK y XKiHOK Li 38'a3Kku
BUSIBUNIUCb BMPA3HILLMMK, HDK Y YOrOBIKiB, i He nocna-
6ntoBanuce i3 Bikom [21]. Y gocnimkeHHi INTERHEART
MoBiAOMIIANOCH NPO BULLi koediLlieHTH puanky IM y xiHOK
3 AT, Hix y yonosikis (BP = 2,95, il = 2,66-3,28) npotu
BP =2,32, [l = 2,16-2,48). Y ubOMy JOCTiOXEHHI cTaTyc
Kypus 36iblUyBaB iMOBIpHICTb po3BuTKy IM npubnusHo
BTPUMi [22]. IHWi aBTOpM NOBIZOMASKOTL NPO Te, WO Hal-
6inbLwi puankn wopo CC-cmepTi Bnpogosx neplumx 10
POKIB CNOCTEPEKEHHS B XIHOK Oyn NOB'3aHi 3 KypiHHAM
i LA (signosigHo, BP = 5,38, [l = 2,99-9,67; BP = 3,84,
[1=1,82-8,13) [23]. Y pesynbraTi 11-pivHOr0 HOPBE3LKOTO
pocnigxeHHs (Tromso), Wwo Bkntodarno 11 762 yonosiku Ta
13 206 »iHOK, HaNCWTBHILLIA 3B’A30K i3 PU3VMKOM PO3BUTKY
IM npomemoHcTpyBano KypiHHS (i akTuBHe, i nacvBHe),
MPUYOMY LieWt 3B’130K BUSIBUBCSA MILHILLIMM Y XKiHOK (OCO-
6r1BO MOMOALWIMX BIKOBWX rpyn), HiX Y YOMOBIKiB, HaBITb
npy BpaxyBaHHi Biky Ta iHWKX dakTopi puauky [7]. Mig
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yac pocnigpxkeHHst Third National Health and Nutrition
Examination Survey, sike nposenu y CLLUA (1988-1994),
MPOAEMOHCTPOBAHO 3B'SI30K KYPIHHS CUraper i3 NoABOEH-
HSM pU3mnKy nigBuLLeHHs pisHiB CPIi &I y kypuis [11]. 3a
pesynsTatamit HaLoro JOCHIMXEHHS JOBEAEHO BUCOKUIA
MPOrHO30BaHUi pu3nk po3suTky HC y xiHOK npw TpuBa-
nocTi KypiHHa >12 pokis, piBHi ET-1 >30 nr/mn, TGF 2
<145 nr/mn, IMT >30 kr/m? i CPIM >14 mr/n.

OTxe, KypiHHS € OOHUM i3 HaNarpeCUBHILLIMX YWH-
HukiB po3Butky MKC y XiHOK, IO 3yMOBMIOE NOSBY Ta
MPOrpecyBaHHS iHLMX BaXNMBUX (DaKTOPIB puanky: Al
ONN, nigeuwenns pisHst CPIM Towo. TprBana ekcnosuuis
JMMY CUrapeT iCTOTHO noripLuye ninigHniA 06MiH i 36inbLuye
nposanarnbHe TIo, BNMNBaK4M NPaKTUYHO Ha BCi OCHOBHI
NaHK1 pO3BUTKY KOPOHAPHOTO aTepocknepo3y Ta Woro
Aectabinisauii, Wo npu3BoanTb 40 30iNbLUEHHS LUaHCIB
BUHWKHEHHs! HC HaBiTb Y BiAHOCHO Monoaux xiHok. Mig yac
i NEPBWHHOI, | BTOPUHHOI NPOiNakTWKW CepLEBO-CYyANH-
HWX yCKMagHeHb Y XiHOK 0coBbnuBy yBary cnig npuainsaTu
000B’A3KOBII | DE3YMOBHIl1 BiAMOBI Bl aKTUBHOTO KYPiHHS,
3MEHLLEHHIO PU3WKY Aii BTOPUHHOTO VMY, 8 TAKOX PETENb-
HOMY MOHITOPUMHTY MOKa3HWKIB NinigHOro 06MiHy Ta iHLwIKX
chakTopiB pU3mKy.

BucHoBKH

1. HC y iHOK i3 hakTOpOM KypiHHS BUHMKAE NPUBNM3HO
Ha 8 pokiB paHilue, Hix B 0Cib 6e3 Liboro YnHHMKa. MopiBHS-
HO 3 NaLieHTKaMKU-HEKYpLSIMU, 300pOoBUMM ocobamm 3 i 6e3
3BUYKM KyPiHHS, Y HAX JOCTOBIPHO YacTille AiarHoCTYTb
areporenHy [, AT, L, oxupiHHS, noegHaHHs noHas 3
(84,9 %) i binbLue Hix 5 OP (34,9 %).

2. Y naujeHTOK-KypLIiB PEECTPYIOTCA HAUTSXKYi Nopy-
LUEHHS NinigHOro 06MiHy, HalBMLLA aKTUBHICTb CUCTEMHOTO
3ananeHHs 1 BiNbHOPaAKaNbHOrO OKMCHEHHS, a TakoX
HaHWXYWIA PiBEHb EHAOTENIANbHOMO 3aXUCTY, BUPA3HICTb
AKUX MPSIMO KOPESOE 3 IHTEHCUBHICTIO KYPIHHS.

3. BigHocHuin puank poasutky HC y xiHOK-KypLiiB Hai-
TicHiLwe noB’si3aHui i3 gucninigemieto (3XC >4,0 mmonb/n
(BP = 12,02, Ol = 8,12-16,32); XCNMHI >1,8 mmons/n
(BP=9,32, [l = 6,13-12,56)), eHgoTenianbHOK ANCHYHK-
uieto (ET-1>7,87 nr/mn (BP = 7,44, il = 2,89-6,21; eNOS
<180 nr/mn (BP = 3,42, [ =2,16-4,78); TGF-32 <168 nr/mn
(BP = 4,13; Al = 2,78-5,92)) Ta 3ananexHam ((CPM >
3 mr/n (BP = 3,62, Al = 2,15-4,56) i € 3a uMMu nokasHu-
kamu y 1,5-2 pasu JOCTOBIPHO BULLMM, HiX Y XiHOK 6e3
thakTopa KypiHHs.

4.'Y XiHOK-KypL|iB BUSIBNIEHO CUMbHUI MHOXUHHUIA KOpe-
NALIRHWIA 3B'A30K TPUBANOCT KypiHHS Ta piBHAMU TGF-32
i ET-1 (R =0,60, p =0,000003), a Takox mix piHem CPT1
(mr/n), IMT i TGF-B2 (mr/mn) (R = 0,75, p = 0,00002). Jo-
BEAEHO BMCOKMIA NPOrHO30BaHWA puank po3suTtky HC npu
TPUBANOCTI KypiHHA >12 pokiB, piBHaX ET-1>30 nr/mn, TGF
B2< 145 nr/mn, IMT >30 kr/m? i CPI >14 wmr/n.
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€ cyTTeBi BigMiHHOCTI Mix nepebiroM rocTporo iLuemiyHoro iHeyniTy (T) y YonoBikis i xiHOK. Y cepeaHbomy npu I iHKu MatoTb BUPaXKEHILLIMiA
CTYMiHb HEBPOIONYHIX MOPYLLEHb, BALLY CMEPTHICTb Ta iHBANIAHICTb. Ane KapoTWaHi NpoLeaypy Ta TPOMBONITUYHY Tepanito MPOBOASATL
XiHKaM piaLLe, HbX YoroBikam, LLO 3yMOBITIoE HEOOXIAHICTb MOLLYKY ankTepHaTVBHIX METORiB NikyBaHHs 1y »iHOK (HeponpoTexLii).

MeTa po6oTu — focnignTi eCheKTUBHICTb 3aCTOCYBaHHS HENPONPOTEKTOPA efapaBOHy B KOMMIIEKCI Tepanii B XiHOK, siki xsopi Ha .

Marepianu Ta MmeToau. 3gilicHUNM NPOCNEKTUBHE AOCTimKeHHS 48 xiHoK i3 [l skmx noginunu Ha 4Bi rpynu. XBOPUM NEPLLOT rpynut
(n = 36) B Tepanito gopasanu egapasoH no 30 Mr ABivi Ha 400y BHYTPILUHBOBEHHO. Y rpyni KOHTPONHO (N = 12) HeliponpoTeKTOpH
He BMKOPUCTOBYBanu. YciM XBOPUM NPOBOAMIMN KMiHIKO-IHCTPYMEHTarbHe Ta HeBpomoriYHe obcTexeHHs (wkanv Mmasro (LK),
FOUR, NIHSS, piBeHb HelpoHcneumdiuHoi eHonasn (NSE)).

Pesynisrati. AHanis oujHioaHb 3a LLUKI™ nokasaB HasiBHICTL MO3WUTUBHOI AMHaMikW B BinbLIOCTi naLieHTiB 060X rpyn 6e3 pisHuLi
Mix rpynamu. Tak, cepenHiri 6an 3a LUK B ocHosHil rpyni 30inbluvecs 3 11,84 + 2,62 go 13,87 + 0,94 6ana npotv 11,69 + 3,15
no 13,31 £ 1,78 Gana y rpyni kontporio (p > 0,05). OuiHioBaHHs 3a wkanoto FOUR nokasano, wo B 1 rpyni, nounHatoum 3 n'atoi
L0061, piBeHb CBIKOMOCTI BiIHOBNOBaBCA LBMALLE | 10 9-10 AHs NiKyBaHHs CTaHOBMB Y rpyni efapasoHy 15,47 + 0,85 6ana, y rpyni
koHTponto — 13,62 £ 1,19 6ana (p < 0,05). PiseHb NSE nepeBuLLyBaB HOpMaribHi NOKa3HWKMA B YCIX XiHOK, MpU4oMy HanbinbLue —y
XBOPWX KOHTPOSBHOI rpynu, B sikux piBeHb NSE 36inbLuvecs Boecstepo (39,2 0o 96,4 Hr/mn, p < 0,01). Hapani cnoctepiranu wawuake
3HWKeHHs! piBHs NSE B 1 rpyni, a B koHTponbHil rpyni 4o 10 aHs nikyBaHHs piseHb NSE He focsir pedhepeHTHx 3HadeHb (p < 0,05).

BucHoBku. BBeaeHHs efapaBoHy B XiHOK, siki xBopi Ha 1, npyu3BoauTb 40 NO3UTUBHUX Pe3ysbTaTiB yxKe B roCTPOMY nepiogi
3aXBOpOBaHHS1. 3aCTOCyBaHHS eapaBOHy AOCTOBIPHO edpekTrBHe 3a Lwkanoto FOUR i gunamikoto piBHiB NSE. Hagani notpibHi
[OCNIMKEHHS [N 3'ACYBaHHSA Posi Ta MiCLS efjapaBOoHy B KOMMMEKCi IHTEHCMBHOT Tepanil iLleMi4HOro iHCynbTY.

Peculiarities of neuroprotective therapy in women with acute ischemic stroke

0. A. Halushko, M. A. Trishchynska, A. D. Vitiuk

There are significant differences between the course of acute ischemic stroke (AIS) in men and women. On average, women
with AIS have a more pronounced degree of neurological disorders, higher mortality and disability. However, carotid procedures
and thrombolytic therapy are performed less frequently in women than in men, requiring the search for alternative therapies for
the treatment of AIS in women (neuroprotection).

Aim. To investigate the effectiveness of a combination therapy with edaravone as a neuroprotector in women with AIS.

Materials and methods. A prospective study enrolled 48 women with AIS, divided into two groups. The first group patients
(n=36) were treated with edaravone 30 mg twice daily, intravenously. Neuroprotectors were not used in the control group (n = 12).
Clinical-instrumental and neurological examinations (Glasgow Coma Scale (GCS), FOUR, NIHSS, neurospecific enolase (NSE)
levels) were performed in all the patients.

Results. An analysis of GCS scores showed a positive trend in most patients of both groups, with no difference between
the groups. Thus, the mean GCS score in the main group increased from 11.84 +2.62 to 13.87 + 0.94 points against 11.69 £ 3.15
to 13.31 £ 1.78 in the control group (P > 0.05). The FOUR score showed that in group 1, the level of consciousness recovered
more rapidly from the 5th day and up to 9-10 days of treatment it was: in the edaravone group — 15.47 + 0.85 points, in the control
group — 13.62 £ 1.19 points (P < 0.05). The level of NSE was higher than normal in all the women, with the highest level in patients
of the control group, in whom it increased 10-fold (from 9.2 to 96.4 ng/ml, P < 0.01). Later on, there was a rapid decrease in NSE
level in group 1, while the level of NSE did not reach the reference values (P < 0.05) until day 10 of treatment in the control group.

Conclusions. The administration of edaravone in women with AlS resulted in favorable outcomes even in the acute period of
the disease. The use of edaravone was significantly effective on the FOUR scale and by the dynamics of NSE levels. Further
studies are needed to clarify the role and place of edaravone in the ischemic stroke intensive care setting.

0co6eHHOCTH NPOBEAEHNA HEePONPOTEKTOPHON Tepanum Yy XXeHLLUH B 0CTPOM NepuoAe
MLLIEMHUYECKOro MHCYALTA

0. A. Tanywko, M. A. TpewmHckas, A. A. Butiok

CyLLEeCTBYIOT 3HaUNTENbHbIE Pa3NNyUs B TEYEHUN OCTPOrO Mwemmnyeckoro uHcynsra (OUIN) y MyxumH v xeHwwmH. Mpu OUA
KEHLLMHbI MEtoT Boree BbIpaXeHHY0 CTEMNEHb HEBPONOrMYECKUX HapyLUEHWIA, Goree BbICOKYHO CMEPTHOCTb U MHBANUOHOCTb.
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OpHako KapoTUaHbIE MPOLEaypPLI ¥ TPOMBONUTUYECKas Tepanus MPOBOAATCS Y KEHLLMH PEXe, YeM Y MyXUiH, YTo TpebyeT novcka
ansTepHaTVBHbIX MeTofoB neyerns ONN y xeHLLmMH (HeliponpoTekLmi).

Llenb pa6oTbl — 1ccrenoBaTh 3 deKTUBHOCTb NMPUMEHEHUS HEPONPOTEKTOpa 3aapaBoHa B KOMNIEKCe Tepanim Y KeHLLUWH,
60nbHbIX OUIA.

Marepuansi u metoabl. [poBegeHo npocnekTneHoe uccnenosanme 48 xeHwwwmH ¢ OUW, KoTopbIX pasaenunu Ha ABe rpynnbl.
BonbHbIM nepBoi rpynnel (n = 36) B Tepanuio fobaensnm agapasoH no 30 Mr ABaxabl B CyTKW BHYTPUBEHHO. B rpynne KoHTponst
(n = 12) HeliponpOTEKTOPbI HE UCMOMNb30BaNNCh. BceM 60NbHBEIM MPOBOAMMN KIMHUKO-MHCTPYMEHTaNbHOE U HEBPOMOrnyeckoe
obcnegosanve (wkanbl MMasro (LK), FOUR, NIHSS, ypoBeHb HelpoHcneumnduyeckon aHonassbl (NSE)).

Pesynktatbl. AHanus oueHok no LLKI nokasan Hanuuve nonoxuTensHOM AuHammuky y 6onbLUIMHCTBa nauneHToB obeux rpynn 6e3
pasHuLbl Mexay rpynnamu. Tak, cpeaHuin 6ann no LUK B ocHoBHoW rpynne yBenuunncs ¢ 11,84 + 2,62 no 13,87 £ 0,94 6anna
npotue 11,69 £ 3,15 no 13,31 + 1,78 B rpynne koHTpons (p > 0,05). OueHka no wkane FOUR nokasana, 4to B 1 rpynne, HauvHas
C MATOr0 AHS, yPOBEHb CO3HaHUsI BOCCTaHaBnmBarcs 6onee 6bicTpo, 1 o 9—10 aHS NeYeHust CocTaBun B rpynne agapaBoHa
15,47 £ 0,85 6anna, B rpynne koHTpons — 13,62 + 1,19 6anna (p < 0,05). YposeHb NSE npeBbiLLan HopmarbHble nokaatenu y
BCEX XEHLLMH, Nprniem BonbLue BCero — y 60MbHbIX KOHTPOMLHOM rpynnbl, y koTopbix ypoBeHs NSE Beipoc B 10 pa3 (¢ 9,2 0o 96,4
Hr/mn, p < 0,01). B ganbHenwem Habnoganock GeicTpoe cHkeHne ypoHs NSE B 1 rpynne, a B KOHTponbHOM rpynne go 10 aHs
neyeHns ypoeeHb NSE He gocTur pedpepeHTHbIX 3HadeHnn (p < 0,05).

BriBoabI. BeegeHvie agapaBoHa Y keHLuH, BonbHbx O, npuBOaMT K MONOXMTENbHBIM pesyrisTatam Yyxe B OCTPOM nepuoae
3abonesaHvs. [MpumeHeHre 3aapaBoHa 6bino 4ocToBepHO adhdrekTvBHBIM Mo Lwkane FOUR v auHamuke ypoHet NSE. Tpebytotcs
[JanbHeLLIne UCCIenoBaHus Anst BbIICHEHUS POI 1 MECTa 31apaBOHa B KOMIEKCE MHTEHCBHOM TEPaNM MLLEMWYECKOTO MHCYIIETa.

3axBOPIOBaHHSA CEpLeBO-CyANHHOI cucTeMN (iHapKT
miokapaa, iHCynbT, cepLeBa HeLOoCTaTHICTb, rinepToHiYHa
xBopoba cepus, kapaiomionaris) ctaHoBnsATb 40 % ycix
cMepTelt y YonoBikiB i 40 49 % ycix cmepTel y xiHok [1].
Xoya oCTaHHIMK pokamu y CBITi BifOynocs 3MeHLLEHHS!
CMepTHOCTI Bif rocTporo iwemivyHoro iHcynbty (1), BiH
3an1LIAETLCS OJHIE 3 rONOBHUX MPOGNEM OXOPOHU 3[0-
poB’s y cBiTi. Cnig Big3Hau1TH, WO € 3HauyLLUi BigMIHHOCTI
mix nepebirom 1y HonoBikiB i iHOK: Bif hakTopiB pu3nky
[0 0cOOnMBOCTEN IHTEHCUBHOI Teparnii.

®akTopu pu3unky. PakTopy puUsNKy BiApIHAKTLCS
Y YOrOBIKIB Ta XIHOK, Hanpuknag, yactota dibpunauii
nepeacepab Ta rinepToHIYHOI XBOPOOM BUMLLA B XIHOK 3
iHCYNETOM, @ MOKa3HWKM, CKaXimMOo, KypiHHS abo HagMipHOro
CMOXMBAHHSI anKOronto BULL B YOMoBiKiB [2]. [11151 YonoBikiB
HaNBINbLL 3HAYYLLMMM € BXVBAHHS anKoromnto Ta THOTIOHY,
icTopist iH(hapKTy Miokapaa Ta 3aXBOPIOBaHHs nepudepuy-
HUX apTepiit [3]. [ns xiHOK chakTopamu, O NOB'A3aHi 3
MiABMLLEHUM PU3UKOM iLLIEMIYHOTO IHCYNBTY, € 3aCTOCYBaHHS
OpanbHKX KOHTpaLENTMBIB, BariTHICTb i MeHonay3sa [4].
lMomiyeHo TakoX, WO Aesiki hakTopu pU3nKy, Hanpuknag
fiabet abo KypiHHSA, HECYTb BULLMIA PU3MK ANS XKIHOK, HiX
Ans yonosikis [2]. Creumdivni 4ns XIHOK (hakTopu pranky
HeoOXiHO CBOEYACHO BUSIBNATY ANS AaNbLIOTO 3MEHLLEHHS!
CMepTHOCTI. Hanpuknag, y XiHOK Ayke nowumpeHa ibpu-
nauig nepeacepab, Wo noTpebye HanekHOro OLHIOBaHHS
Ta NPU3HAYEHHs aHTUKoarynaHTHoOI Tepanii [5]. A B XiHOK
i3 FOCTPWM iHCYTNBTOM Ha T1i CynyTHBOTO LIyKPOBOTO AjabeTy
yacTille BUHWKalOTb CEPLEBO-CYAUHHI YCKMaAHEHHS, Ta
pU3VK CMEPTI NpY PO3BUTKY iHCYNLTY Ha 50 % BULLNIA, HiX
y YonogikiB [6], L0 NOTpebye aKTUBHOTO BUSIBNEHHS B XIHOK
MopyLLEHb BYrIEBOAHOTO OOMIHY.

Kniniuni BigmiHHoCTi. Y cepeaHbomy npu [l xiHku
MOPIBHSHO 3 YOMOBIKaMMN MatoTb BUPA3HILLMA CTYMiHb He-
BPOITONYHNX MOPYLUEHb, 30KPEMA BYLL OLIIHKM 3 LLKano
NIHSS, BuLLY CMepTHICTb Ta iHBaniAHICTb, X04a Lie HepiaKo
MOB'A3aHO 3 TUM, LLO BOHW MEPEHOCSTb iHCYNbT y GinbLu
MoXMnomy BiLli, HXX YonoBiky [2,7]. Llikasi BigMiHHOCTI cno-
CTepiratoTb Y KITiHIYHIA KAPTUHI NepLUMX NPOSBIB IHCYNBTY. Y
XIHOK YacTilLle, HiX y YOMOBIKIB BUSIBNSAIOTb reHepani3oBaHi
CAMNTOMM, LLIO HEPIAKO MatoTb HeCeLMIYHUIA ANS IHCYMNb-
Ty xapakTtep. 3okpema, npu [l y xiHok yacTille cnocTtepi-
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ratoTb [esopieHTaLilo, reHepaniaoBaHy CrnabkicTb, 3MiHy
ncuxiyHoro cratycy [8], ronosHWi 6inb, 3MiHM cBigOMOCTI
[9], HeTpMaHHS ceui, 30poBMI AediLmT, AMNnonito Ta Anc-
asito [3]. 3 iHworo 60Ky, B YOMOBIKIB YaCTilLe TpannseTbCs
HicTarm i ceHcopHi nopyLweHHs [8]. Lli BigmiHHOCTI Aekonu
BMNNWBAOTb Ha AiarHOCTUKY Ta YXBaneHHs PilleHHs Npo
niKyBaHHS Ta TPaHCMOPTYBaHHS XBOPUX.

06cTexeHHs. XKiHKu MaroTb MEHLLY AMOBIpHICTb OTpK-
maTu Bidyanisavjito Mo3ky, gonneporpadito, exokapaiorpa-
ito Ta aHriorpadito, Hix YOrOBIKV Takoro camoro Biky [3].

BiamiHHocTi B nikyBaHHi. XipypriuHe nikysaHHs [l
30KpemMa KapoTuaHi npoLesypy, € 4OBOMI NOMYNSPHUMM B
0cib i3 BUCOKM PU3VKOM. Are kapoTaHa eHAapTEPEKTOMIS
MPOBOANTLCS MEHLLIE B XIHOK, HXX Y YOMOBKiB, HABITb Nicns
KOpeKLii pesynbTarTis [0 Biky Ta koMopbiaHOCTi, Lo NoB's-
3y10Tb i3 BULLMM NepionepaLinHiM puankoMm Yy xiHok [10].
Kpim Toro, B 4onoBikiB € binbLLa NOLUMPEHICTL 3aXBOPIOBaHb
COHHUX apTepil. A ronoBHUI METOA NikyBaHHs 'l — BBedeH-
Hs1 peKOMBIHAHTHOTO aKTUBATOpa TKAHWHHOTO Ma3MiHOreHy
(rt-PA) — B XiHOK TEX BUKOPUCTOBYETLCS PiALLE, HIX Y HOMo-
BikiB. [0r10BHA NpU4MHa — Ni3HsA rocniTanisavis Ta HasBHICTb
6inbLuoi KinbkocTi komopbigHoi natonorii [4].

Omxe, BCi nepepaxoBaHi ocobnueocTi po3suTky Iy
IHOK ICTOTHO 3HWXYOTb MOXIUBICTb OTPUMaHHS HUMM Ha-
TNEXHOI Ta CBOEYaCHOI OMOMOTY, BiAMOBIAHO, Lie NOoripLuye
pe3ynbTaTti nikyBaHHs. MOTPIOHMIA MOWYK iHLWMX WNsXiB
HagaHHsa gonomory xiHkam i3 [l Takoto Tepanieto, Lo
3MEHLUYE MOLLKOKEHHS, 3anobirae CMepTi HEMPOHIB Ha
KNITMHHOMY Ta MONEKyNSIPHOMY piBHsIX abo cnpusie BigHOB-
NEHHI0 KNITUH MO3KY NiCns rocTpoi iemii Yu penepdysii, €
MeanKameHTo3Ha Hemponpotekuist [11].

OnHuM i3 LikaBKX | NepCneKTUBHUX Npenaparis rpynu
HeNpONPOTEKTOPIB € e4apaBOH — HU3bKOMONEKYNAPHUIA aH-
TWOKCUAAHTHUI 3aci6, Lo cepen 6araTboxX BUAIB aKTUBHUX
(hOpM KMCHIO LIiNecnpsiMOBaHO B3aEMOZIE 3 NEPOKCUITbHUMI
paavikanamu [12]. EnapaBoH NpurHivye okcneHHs ninigis
LUNSIXOM NOTIMHAHHS BOAOPO34MHHIIX MEPOKCUNTBHUX Paau-
Kanis, LLO iHILitOIOTb NAHLIOrOBI XiMiYHI peaKLii, a TakoX -
POPO34MHHIUX NEPOKCUIBHWX PaavKarnia, WO NiATPUMYHOTb
Liet naHutor. Y rocTpin cTagii 'l egapaBoH nokasye 3axucHy
[ito, NMPUrHIYYYN BUHUKHEHHS Ta PO3BUTOK iLLIEMIYHUX
LiepebpoBackynsipHUX po3nais, sk-0T HAOPSIK roNIOBHOIO
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

MO3KY, HEBPOJIOTiYHi CYMMTOMM, MOBINbHA 3arnberb Heiipo-
HiB. Came TakvuM YYHOM efapaBOoH ranbMye PaHHili i MisHin
eTanu iwemiyHoro npowecy, 3anobirae penepdysitHomy
YLIKODKEHHIO MPY FOCTPOMY iLeMiYHOMY iHCynbTi [12].
EnapaBoH po3pobnieHnit i BUBEOEHWI Ha SMOHCHKWI
puHok komnaHieto Mitsubishi Tanabe Pharma y 2001 poui. 3
TOro Yacy efjapaBoH YCMiLLHO NPU3Ha4aeTbCA B AMOHIT Ans
niKyBaHHS FOCTPOTO iLLIeMIYHOTO iHCYNbTY, ke GaraTo pokis
BKIHOYEHNI A0 FANOHCHKOrO HaLiOHaNbHOrO NPOTOKONY Miky-
BaHHSI FOCTPOrO iLLEMIYHOTO iHCYNLTY (PiBEHb pEKOMEHAALN
B) [13]. HuHi echekTuBHICTb | GE3NEYHICTE €4APABOHY B MiKY-
BaHHi iLLEMIYHOrO iHCYITY NMoKasaHa B 6araTbox KIiHIYHKX
focnimkeHHsx [14-16]. OgHak JaHuX mpo 3acTOCyBaHHS
e[apaBoHy B KOropTi XiHok, siki nepeHecru [lI, 6pakye.
Lle 1 3ymoBuMno HeoOXigHICTb NPOBEAEHHS LOCHIIKEHHS.

Merta poboTu

[ocnianTv epeKkTUBHICTb 3aCTOCYBaHHS MOrMMHAYa BirlbHWX
pagukanis (HeyiponpoTekTopa) efapaBoHy B KOMMIEKC
Tepanii B XKIHOK, siKi XBOPi Ha FOCTPUIA iLLIEMIYHUI iHCYMbT.

Martepianu i MeToAH AOCAIAKEHHA

[ns peanisauii MeETM JOCRIMKEHHS 3MINCHWNMM NPOCNEK-
TUBHE KOMMIIEKCHE KIiHIKO-HEBpOIoriyHe Ta nabopaTtopHe
obCcTexeHHs 48 XBOPUX XIHOK, ki MepPeHecnn rocTpui
iLueMiyHMiA iHcynbT. [locnimkeHHs npoBeaeHo Ha 6asi Big-
JineHHs iHTeHcyBHOI Tepanii KniBcbkoi 06nacHoi KniHivHoi
nikapHi 3 BepecHst 2018 no cepnexb 2019 poky. o novatky
[OCTigXeHHs XBOpi nignvcany iHchopmoBaHy 3rogy. Mpoto-
Ko i nporpama AOoChimKeHHs CXBarneHi ETMYHUM KOMITETOM
HMAO imeHi M. J1. Wynuka.

KpnTepili 3any4eHHs B JOCHIMKEHHS: rOCTPUN iLLeMiy-
HWWA IHCYNBT, O BepPUIKOBaHWIA KIHIKO-HEBPOMNOTYHUMM
Ta HeWpoBidyanisavliH1My MeTogamu.

KpuTepin BUNyYeHHs 3 JOCMIMKEHHS — HAsBHICTb Y
XBOPOro TSHXKKOI KOMOPGIAHOI naTonorii (rocTpuit iHGapkT
Miokapaa, rocTpa HUPKOBa, NeYiHKOBa Ta AnxanbHa Heao-
CTaTHICTb, EMifencisi, NyxXnuHa ronoBHOrO MO3Ky, remopa-
TiYHNI HCYNBT).

MauieHTiB noginunn Ha Asi rpynu. XBOpyUM NepLUOi
rpynu (n = 36) NnpusHa4anu po3yuH, LWo MicTUTb no 1,5 mMr
efapaBoHy B 1 M1 po3unHy B 403i no 30 Mr efapaBoHy
(1 amnyna), gsiyi Ha o6y, BpaHLi Ta BBEYeEpi, LWNSXOM
BHYTPILLHBOBEHHOI iHdDy3ii npoTarom 30 xBunuH. lNepen
BBeAEHHAM BMicT amnymu po3duHsnu y 100 mn 0,9 %
po34uHy Hatpito xnopuay. Mpenapat 3acTocoByBanu
y POpMi KpanenbHOro BHYTPILUHBOBEHHOTO BMUBAHHS

Ta6bnuus 1. OCHOBHI xapakTepuCTUKM XBOPUX Y rpynax gocnimkeHHs (M £ m)

Moka3sHuK,

OAMHULI BUMipIOBaHHSA

KinbKicTb XBOpKX, N

Bik, poku, (Me [Q,;; Q)
3pict, cm

Bara, kr

IMT, kr/m2

Oujika 3a Lwkanoto NIHSS
npv rocnitanisawii, 6anu

Tpynu pocnimkeHHs
1 KoHTponb PizHuusa
MiX rpynamu (p)

36 12 B

68,5 [61,75; 74,0] 69,0 [62,5; 73,5] >0,05
164,0+8,7 163,6 +9,3 >0,05
743+10,9 73987 >0,05
276+29 2715+38 >0,05
134+3,1 129437 >0,05

IMT: iHgekc macw Tina.
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(40-60 kpanenb/xs). Y rpyni koHTpomto (n = 12) npena-
paT 3 3asBIEHOK HEPONPOTEKTUBHOK A€l HEe BUKO-
puctoByBanu. XBopi rpyn JOCMIMKEHHS He BiapisHAanucs
33 OCHOBHUMM @HTPOMOMETPUYHIMU, aHAMHECTUYHUMM
Ta KNiHIKO-IHCTPYMEHTaNbHUMM XapakTepucTukamm, Lo
nokasaHo B mabnuuyj 1.

3a nigTunom iHcynsTy B 060X rpynax nepeBaxarnit XBopi
3 aTepocknepo3oM Benukux aptepii (rpyna 1 — 25 oci6
(69,4 %), koHTponbHa rpyna — 8 ocib (66,7 %), p > 0,05).
JlakyHapHi iHcynbTn giarHocTyBanu: 1 rpyna —y 6 XBopux
(16,7 %), koHTponbHa —Yy 3 (25,0 %), p > 0,05. Kapaioembo-
NiYHi iHcynbTW giarHocTyBanu: 1 rpyna— 5 xsopux (13,9 %),
koHTponbHa — 1 (8,33 %), p > 0,05.

OO6cTexeHHA nauieHTiB BKNoYano knidiko-nabo-
paTOPHWUI MOHITOPUHT BIOXIMIYHMX Ta KOarynomnorivyHmnx
napameTpiB KpOBi Ta Cevi, KOMNEKCHe iHCTpYMeHTanbHe
obcTexerHs. [liarHo3 iLueMiyHoro iHCynbTy Ta 1oro nokani-
3aLito BepudikyBany 3a 4OMoMororo komm'totepHoi (KT) Ta/
abo marHiTHo-pe3oHaHcHoi Tomorpadii (MPT) ronosHoro
MO3KY. SK KpuTepin epekTUBHOCTI LiepebponpoTEKTOPHOIT
Tepanii BUKopucTanu napaMeTpu: OLiHIOBaHHS PiBHS CBi-
pomocTi 3a wkanoto komu Masro (LUKI) i wkanoto FOUR,
KinbkicTb 6anis 3a wkanoto NIHSS (ouiHoBaHHS TskKOCT
iHCYnbTY) Ta iHaekcy bapTen (ouiH0BaHHS NOBCSKAEHHOT
aKTUBHOCTI); piBeHb HepoHcnewuwndivHoi eHonaaun (NSE;
MapKep YLUKOMKEHHS HEMPOHIB); MOKa3HWKY LiepebparnbHoi
okeumeTpii (rSO,; Mapkep OKcureHallii roroBHOMO MO3KY).
MapameTpn BM3Hayanu B Naui€HTIB MPOTArOM yCbOro
nepiogy nNikyBaHHS, HanNPWKiHLi NiKyBaHHS BUKOHYBanu
KOHTPOnbHE HeliposisyanidauinHe gocnimkeHHs (KT abo
MPT).

CraTuctnyHy obpobky pesynsraTie 34iicHUNM 3 Bu-
KOPUCTaHHAM MakeTiB cTaTuctuyHoro aHanidy Microsoft
Excel 2010 i SPSS 13.0, 3acTocoByBanu HenapameTpuyHi
meToau. BiporigHicTb pisHULi Mixk cepeaHimMm KinbKiCHUMM
3HaYeHHsIMM BOX BMGIPOK B13Ha4Yamm 3a kputepiem Man-
Ha—YiTHi. [ins OLiHt0BaHHS BipOrigHOCTI Pi3HNLL AEKINbKOX
BiZJHOCHMX BEMWYMH, LLO NOB’A3aHi Mixk CoBot0, 3aCTOCOBY-
Banm x>-kpuTepiii MipcoHa.

Pe3yabTati

AHani3 ouiHioBaHb 3a LLKI™ nokasas HasiBHICTb MO3UTUBHOI
AvHamiku B GinbLiocTi navieHTis obox rpyn 6e3 cyTTeBoi
CTaTUCTWYHOI pisHKLi (p > 0,05) Mix rpynamu. Tak, cepeaHii
6an 3a LLUKI™ B ocHoBHil rpyni 36inbLumBes 3 11,84 £2,62 no
13,87 + 0,94 6ana npotn 11,69+ 3,15 0o 13,31+ 1,78 6ana
y rpyni koHTponto (p > 0,05). Ane He [0 BCix iHOK Gyna
MOXTMBICTb 32CTOCOBYBATY LKAy KOMM [11a3r0 (HasiBHICTb
iHTYBaLjnHOi Tpy6KKM, MOTOpHa adhasis), TOMy CTaH CBifo-
MOCTi nauieHTiB oujHioBanu 3a Lwkanow FOUR (puc. 1). Y
rpyni, e BUKOPUCTOBYBABCS MOIMMHAY BiflbHUX pagvkanis
€[apaBoH, NoYMHaroum 3 5 06w, piBeHb CBIAOMOCTI BiIHOB-
MOBABCA LUBMALLE, HiX Y TPy KOHTPOIHO. 3riAHO 3 aHarniaoM
3a wkanot FOUR, po 9-10 aHA nikyBaHHs pi3HNLSA OLIHOK
MiX rpynamm cTana Bif4yTHOO Ta BOCSMa PiBHSA CTaTUCTUY-
Hoi BiporigHoCTi: y rpyni enapasoHy — 15,47 + 0,85 6ana, y
rpyni koHTponto — 13,62 + 1,19 6ana (p < 0,05).
AHani3ytoun QUHaMiKy OLIHOK TSDKKOCTI iHCYnbTy 3a
wkanoto NIHSS, BcTaHOBWMH, LLIO XBOPI Manu NepeBaxHo
Il cepepHboro cTyneHs TsxkocTi (B Mexax 10-12 6anis
3a NIHSS), npotsrom nikyBaHHs KinbkicTb 6anis nocTynoso
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3HWKyBanacst 6e3 CTaTUCTUYHOI Pi3HULL MiXX OCHOBHOO Ta
KOHTPOIbHOKO rpynamm gocnimkerns (p > 0,05).

AHanisyloun anHaMiky Mapkepa YLWKOMKEHHS Helpo-
HiB —NSE, orpumany taki pesynisratu. Ha 3 o6y nikysaHHs
y xBopux 060x rpyn piseHb NSE nepeBuLLyBaB HopMarbHi
MOKa3HUKW, NPUYOMY B HalBINbLLIA Mipi — y XBOPUX KOH-
TponbHOI rpynu, B HuX piseHb NSE 36inblumees Boecs-
Tepo (3 9,2 #o 96,4 Hr/mn). Hapani cnoctepirany wewake
3HKeHHs! piBHS NSE, sikuii B OCHOBHIW rpyni XBOpKX [0
10 pobu nikyBaHHS AOCATHYB HOPMAarbHUX NOKa3HUKIB. Y
KOHTPOMbHIVi rpyni AMHamika 3HmkeHHst NSE He Gyna Takoto
BUpaxeHoto, i 4o 10 aHs nikyBaHHs piBeHb NSE He gocsr
pedepeHTHUX 3HaueHb (puc. 2).

OuiHtotoun nokasHukM LepebpanbHoi oKCMMeTpii
(rSQ,), BUABNK, LLIO Y XBOPUX PI3HMX BIKOBMX rpym i KOMOp-
6igHMX CTaHIB Lie NOKa3HUK MOXe CYTTEBO BapitoBaTu Bif
65 % 10 90 %, a B pasi BUHUKHeHHs [l nokasHuk rSO, Hapl
ypaxeHot MiBKyneto 3HWXKYeTbCs. Mig yac QOChimKeHHs
Bi3HaYMNK, LLIO Y XBOPUX KOHTPOMBHOI Fpynm cnocTepiranv
piake sHukeHHA rSO, (ocobnmeo Ha 3-4 aoby) 3 fanbLmm
TPUBaNUM i MOBINIbHAM MOTO NIABULLEHHAM. Y XBOPUX, SKi
OTpuMyBanu efiapaBoH, 3HmkeHHs rSO, 6yno BupaxeHe
MEHLLIOI0 MiPOI0 Ta Marno MeHLLY TpUBaricTb, Xo4a piaHu-
LSl MK rpynamm JOCTIMKEHHS CTaTUCTUYHO HEBiporigHa
(p>0,05).

06roBopeHHsA

£k Bin3Hayanu, edeKTUBHICTb efapaBoHy B NikyaHHi [l
nokasaHa B 6aratbox JOCTiMKeHHsIX. Tak, 3riHO 3 AaHu-
mu gocnigkerHs Il dasu, npy 3acTocyBaHHi eaapaBoHy
B NaLieHTIB i3 rOCTPUM iLLEMIYHUM iHCYNBTOM BUSIBUIH,
OLHIOKYM (DYHKLiIOHaNbHMA CTaH 3a LKanot PeHkiHa
yepes 3 MicALi Nicns PO3BMTKY IHCYMbTY, NOBHY BiACYTHICTb
(byHKUiOHanbHMX nopyLueHb y 27 3i 125 xBopux (21,6 %)
npotu 12 3i 125 (9,6 %) y rpyni nnauebo [17]. Mosigomns-
€TbCA, L0 NPY OOHOYACHOMY 3aCTOCYBaHHi €apaBoHy 3
TpomBOnITUYHOK Tepanieto PeKOMOIHAHTHAM TKAHUHHWM
aKTUBaToOpoM nnaamiHoreHy (rt-PA) nerwe AOCArHYTH
LUBMAKOTO BiBHOBINEHHSI KPOBOTOKY [18].

BogHouac iHpopmaLisi npo eekTUBHICTb egapaBoHy
nepeBaxHO CTOCYETbCS BiAaneHnx pesynsTaTiB NikyBaH-
He [19]. A B JocnigkeHHi nokasaHi edekTn efapaBoHy,
Lo po3BuHYNuCA B rocTpuid nepiog Ml — B nepuwi aHi Ta
roAvHM Big NosiBu cumnToMmiB. Mpo edekTVBHICTL egapa-
BOHY B rocTpuii nepiog, Il ceigunTb AMHamika OLiHIoBaHHS
HEBPOMOriyHOro cratycy. B ycix rpynax Ha Tni nikyBaHHS
[OCATHYTI MO3UTUBHI pesynbTatil, MPUYOMY B XKIHOK, 5K
OTpUMYyBanu efapaBoH, MOKPaLLEHHS HEBPOMOTiYHOro
cTaTycy NposiBnsnocs HinbLUIOK MIpoto, HiX Y XIHOK, siki He
OTPVMyBanK LibOro npenapary. Arie CTaTUCTUYHO BIpOriaHY
pi3HULIO OTpKUManu B AnHamiui pieHiB NSE Ta 3a ouiHkamm
3a wkanoto FOUR. Beaxaemo, Lo Hagarni, nig Yac LUuMpLImnX
[OCTIDKeHb, BiPOTiAHICTb NO3UTUBHOTO BNMBY eapaBoHy
Ha OCHOBHI HEBpOMOriYHi pesynsTati Oyae Linkom JocTo-
BipHO JoBeaeHa.

BucHoBKH

1. BBeaeHHsa egapaBoHy B XiHOK, siki xBopi Ha [l
Np13BOANTL A0 MO3UTUBHWX PE3yNbTaTiB YXe B roCTPOMY
nepioai 3axXBOPOBaHHSL.
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Puc. 1. iuHamika ouiHok 3a wkanoto FOUR y rpynax nawjieHTok.
100
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0 .
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PiBeHb NSE, Hr/mn

Puc. 2. inHamika pisHiB NSE y rpynax nawieHTok.

2. 3acTocyBaHHs ejapaBoHy — 10CTOBIPHO €PEKTUBHE
3a NoKa3HWKaMu HEBPOIOTiYHOMO CTaTycy (piBEHb CBIOMO-
cTi 3a wkanoto FOUR) Ta avHaMmikoto piBHiB HEBPOMOTYHMX
mapkepis (NSE).

3. Hagani noTpiGHi JocnimKeHHs Ans 3'aCyBaHHs poni
Ta Micusl efapaBoHy B KOMMMEKCi iHTEHCUBHOI Tepanii
iLIEMIYHOrO iHCYNbTY.
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AHani3 acouiauii norimopdHux rokyciB reHiB FGB, MTHFR, MTR, MTRR

i3 pU3UKOM PO3BUTKY iLLEMiYHOro Ta remopariyHoro iHCyAbTiB

B. I. Uumbantok @AF |, T. Bacunbesa@*E, M. P. KocTiok©BE H. . Yonuk (2P,

0. C. TanaHTa@*BCP 0, |, Litobko2BP, H. M. OnekceHko2BP, A, Bb. AMUTPEHKO (2B,

T. A. MakapoBa‘®®, H. A. CHiuap®®8

AY «lHCTUTYT Herpoxipyprii imeHi akapemika A. M. PomopaHoBa HAMH Ykpainu», M. Kuis

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

eHeTnyHa cknagoBa ceper hakTopiB puU3nKy PO3BMTKY FOCTPUX MOPYLUEHb MO3KOBOMO KPOBOOBIry nocigae nposigHy nosuuiio.
Ane BHECOK OKpeMyX NoniMopdiamiB Ta iXHix KOMBIHALN y BUHVKHEHHS! 3aXBOPIOBaHHS Mae nonynsyiiHi BigMiHHocTi. Ocobnuey
yBary crig NPUGINNTV FeHETUYHAM CKIaZoBUM Pi3HVX TUMIB IHCYNLTIB OCI6, Siki NPOXWBaOTL Ha TEpUTOPIi YKpaiHu.

MeTa po6oTm — ouiHMTK acoujauito nonimopdiamis reHis FGB, MTHFR, MTR, MTRR i pe3ynsTar iXHbOi MiXreHHOi B3aemogii 3
PU3WKOM PO3BMTKY iLLIEMIYHOTO aTepOTPOMBOTUYHOTO Ta iHTpaKpaHianbHOro reMopariYHoro iHCYMLTIB Y xuTenis YkpaiHu.

Marepianu Ta metoau. O6cTexunm 102 ocobu, ki XBOpi Ha iLLeMiYHW aTepOTPOMBOTUYHNIA IHCYNLT, | 56 XBOpUX Ha iHTpakpa-
HianbHWA remopariYHui iHcynsT. [o rpyni nopiBHsHHS Bkrouunv 102 ocobu, siki He CTpaxaanu Ha CepLEeBO-CyAUHHI 3aXBOpPHO-
BaHH$, He Manu 6r3bKkux poauyiB, Siki NEPEHECN rocTpe NOpyLLEHHS MO3KOBOTO KPOBOOGIrY, Ta MOKa3HWKM NinigHoro npodinio
Akux nepebyeanu B Mexax Hopmu. CepeaHilt Bik navieHTiB cTaHoBuB 53,4 + 9,1 poky, a ocib rpynu nopiBHaHHS — 54,5 + 8,2 poky.
OpHoHykneoTnaHi nonimopdismm C677T (rs1801133) reHa MTHFR, A66G (rs1801394) reHa MTRR, A2756G (rs 1805087) reHa
MTR, C-148T (rs 1800787) reHa FGB tunysanu MeTogom nonimepasHoi naHuoroBoi peakuii (M/P) i3 ganbLuot pecTpukLieto
amnnicikoaHux chparmeHTis, a nonimopdiam A1298C (rs1801131) rena MTHFR BuaHa4anu anenb-cneuudivxoto MNP,

Pesyniratu. Busisunm acoujauito reHotunis 1298CC rena MTHFR (OR = 3,457, 95 % CI: 1,053-11,357) Ta -148CT rexa FGB
(OR=2,276,95 % Cl: 1,248-4,152) i3 pu3nkom po3BMTKY iLLEMiIYHOTO aTepPOTPOMBOTUYHONO iHCYNBTY. PU3NK PO3BUTKY iHTpaKpaHi-
anbHOro reMopariyHoro iHCynbTy acouitoBaBcs 3 HasBHICTI0 66AG (OR=2,643, 95 % CI: 1,059-6,593) Ta 66GG (OR = 4,826, 95 %
Cl: 1,858-12,535) reHotunis reHa MTRR. BctaHoBUnM CUHepriyHy B3aeMogito noniMopgHux nokycis FGB/C-148T i MTRR/A66G
npy iLueMiyHoMy aTepoTPOMBOTUYHOMY iHCYNBTI Ta He3anexHuin edpekT nokycy MTRR/A66G ans po3BUTKY iHTpakpaHianbHOro
remopariyHoro iHcynbTy.

BucHoBkW. [eHeTWYHI CKNapoBi pi3HKX TUMIB IHCYNLTIB OCIB, SIki NPOXMBALOTL HA TEPUTOPIT YKpaiHW, MaroTb NeBHi BigMiHHOCTI,
Lo Tpeba BpaxoByBaTy Nif Yac NpoBeAeHHs NPoinakTMyHUX abo nikyBanbHWUX 3aX0AiB.

Analysis of association between FGB, MTHFR, MTR and MTRR genes polymorphisms
and ischemic and hemorrhagic stroke

V. . Tsymbaliuk, I. G. Vasylieva, M. R. Kostiuk, N. G. Chopyk, O. S. Galanta, O. . Tsiubko,
N. P. Oleksenko, A. B. Dmytrenko, T. A. Makarova, N. D. Snitzar

The genetic component is a leading factor of stroke manifestation. Contribution of single nucleotide polymorphisms or combined
genotypes to disease development has population differences. Special attention should be paid to genetic features in different
types of strokes among the Ukrainian population.

The aim of the study was to estimate the association of polymorphisms between FGB, MTHFR, MTR, MTRR genes or gene-gene
interaction and a risk of atherotrombotic ischemic stroke and intracranial hemorrhagic stroke among Ukrainians.

Materials and methods. 102 patients with atherotrombotic ischemic stroke, 56 patients with intracranial hemorrhagic stroke and
102 healthy control subjects were included in the study. The control group comprised peoples without cardiovascular diseases,
family history of stroke and with normal lipid profile values. The mean age was 53.4 + 9.1 years for stroke patients and 54.5 + 8.2
years for the control group. Single nucleotide polymorphisms C677T (rs1801133) MTHFR gene, A66G (rs1801394) MTRR gene,
A2756G (rs 1805087) MTR gene, C-148T (rs 1800787) FGB gene were detected by polymerase chain reaction (PCR) followed
by restriction of amplificated fragments and polymorphism A1298C (rs1801131) MTHFR gene was determined by allele specific
PCR method.

Results. The association between 1298CC genotype MTHFR gene (OR = 3.457, 95 % Cl: 1.053-11.357) and -148CT
genotype FGB gene (OR = 2.276, 95 % Cl:1.248-4.152) and a risk of atherotrombotic ischemic stroke was revealed. A risk of
intracranial hemorrhagic stroke was associated with 66AG (OR = 2.643, 95 % CI: 1.059-6.593) and 66GG (OR = 4.826, 95 %
Cl: 1.858-12.535) genotypes of MTRR gene. Synergistic effect was shown for polymorphic loci of FGB/C-148T and MTRR/
A66G in atherotrombotic ischemic stroke development as well as independent effect of MTRR/A66G for intracranial hemorrhagic
stroke.

Conclusions. There are some differences in the genetic components of different types of acute stroke in Ukrainians that should
be taken into account when initiating therapy or preventative measures.
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AHaAu3 accoumaummn noAMMopdHbIX AOKycoB reHoB FGB, MTHFR, MTR u MTRR
C PUCKOM Pa3BUTUA ULLEMUUYECKOTO U FreMopparuyeckoro MHCyAbLTOB

B. U. Ubimbantok, U. I. Bacuabesa, M. P. KocTiok, H. I. Yonuk, O. C. MananTa, 0. U. Litobko,
H. . OnekceHko, A. b. AmutpeHko, T. A. Makapoga, H. A. CHuuap

leHeTuyeckas cocTaBnstoLiasl cpeam (hakTopoB pucka pa3BUTHSI OCTPbIX HAPYLLEHWIA MO3roBOrO KpOoBOOBpaALLEHUS 3aH1MaeT
nuampytoLLee nonoxeue. OfHaKo BKNa OTAENbHbIX NOMMMOPGU3MOB M UX KOMBUHALMIA B BO3HUKHOBEHME 3a60rneBaHus UMeeT
nonynsLMOHHbIE OTINYMS. OCHOBHOE BHUMaHWE CreayeT YAENUTb FeHETUYECKM COCTaBMSHOLLMM Pa3HbIX TUMOB UHCYMLTOB A1
xutenen YkpauHoi.

Llenb pa6oTbl — OLEHUTL accoumaumio nonumopdmnamos reHoB FGB, MTHFR, MTR, MTRR v pe3ynsTaT ux MeXreHHoro B3au-
MOLENCTBUS C PUCKOM Pa3BUTMS ULLEMMYECKOTO aTePOTPOMOOTUHECKOTO 1 UHTPaKpaHWaNbHOTO reMoppariyeckoro NHCYmNLToB
xutenen YkpanHol.

Matepumanbl n metoabl. ObcnegoBaHbl 102 naumeHTa ¢ ULLEMMYECKMM aTepPOTPOMOOTUYECKUM UHCYNETOM U 56 60MbHbIX
C MHTPaKpaHuarbHbIM reMopparM4yecknM WHCynsToM. B rpynny cpaBHeHus Bkmtoummm 102 YenoBeka, KOTOpbIE He CTpaja-
Nn cepaeyHO-CocyaNCTbIMU 3aboneBaHusIMK, He UMenn BriM3kMx POACTBEHHWKOB, KOTOPbLIE MEPEHECn OCTPoe Hapylue-
H1Ee MO3roBOro KpoBOOOpaLLeHWs, nokasaTenyn NUNMGHOTO obMeHa KOTOpbIX HaXoAWnuch B npedenax Hopmbl. CpegHuit
BO3pacT nauueHToB — 53,4 + 9,1 roga, a npeacTasuTenen rpynnbl cpaBHeHnst — 54,5 + 8,2 ropa. OgHOHYKNeoTUaHbIE Mo-
numopcpuambl C677T (rs1801133) reHa MTHFR, AB6G (rs1801394) rena MTRR, A2756G (rs 1805087) reHa MTR, C-148T
(rs 1800787) reHa FGB TunupoBanu MeTogoM nonumMepasHoit LenHon peakuum (MNLIP) ¢ nocnegytowen pectpukuvein am-
nMMLMPOBaHHbIX dparmeHTos, a nonnMopdmam A1298C (rs1801131) reHa MTHFR onpegensnu annenb-cnieyuduyeckoin
nup.

Pesynbrarkl. B xone paboThl 6bina BeisiBneHa accoumaums reHotvna 1298CC reva MTHFR (OR = 3,457, 95 % CI: 1,053-11,357)
1 reHotuna -148CT reHa FGB (OR = 2,276, 95 % Cl: 1,248-4,152) ¢ pucKOM pa3BUTWS WULLIEMMYECKOrO aTepoTpoMboTHye-
CKOTO MHCynbTa. PycK pasBuUTUsi MHTPaKpaHUanbHOro reMopparuyeckoro MHCynbTa accouumpoBancs ¢ npucytctaneM 66AG
(OR = 2,643, 95 % CI: 1,059-6,593) n 66GG (OR = 4,826, 95 % CI: 1,858-12,535) reHoTvnoB reHa MTRR. YcTaHOBNEHO
CMHepruyeckoe B3anMogencTBue NonMMOopHbIX nokycos FGB/C-148T u MTRR/A66G npy uwemm4eckom atepoTpombo-
TUYECKOM WHCYNbTE U He3aBuUCcUMbIA adhdekT nokyca MTRR/A66G ans pasBuTUS MHTPaKpaHWanbHOTO reMopparnieckoro
VHCyrbTa.

BbiBoAbl. [eHeTMYeCKne COCTaBnsioLLmMe pPasHbIX TUMNOB UHCYNbLTOB Y xutenen praMHbI MMEIT onpeaeneHHble OTnn4n4,

YTO IOMKHO BbITb YYTEHO MPU MPOBEAEHUN NPOPUNAKTUYECKUX U NEYeBHBIX MepONPUSTUN.

Mo3ok ntoguHy — HarBinbLL YyTNMBKIA A0 Al FNOKCIi OpraH.
B oro knitnHax eBOsOLIMHO ChopMyBaBCA eHOOreHHWA
afanTauiiHun MexaHiaMm, Lo 30aTeH akTUBYBaTUCS pis-
HUMU YUHHUKaMK TiINOKCUYHOT Aji. Ane rocTpi nopyLUeHHs
Mo3koBoro kpoBoobiry (ITIMK) BuHWKatoTb NepeBaxHO
MWTTEBO, HE [Jato4W MOXITMBOCTI TKaHUHI MO3KY aKTUBYBaTH
3axucT. Hacnigkom ctae HenpauesgaTHicTb, iHBanigHICTb
abo cmepTb NioanHU. ToMy PO3yMiHHS BHECKY MEBHIX re-
HETWUYHUX Ta enireHETUYHNX YUHHWKIB Y PO3BUTOK iHCYMbTIB
[acTb MOXMMBICTb BXMTW NPOiNaKTUYHi 3axoau, Lo cnpu-
ATUMYTb 3anoBiraHHI0 BUHUKHEHHS abo MakcymarbHOMy
BigTepMiHyBaHHIO xBopobu. Ocobnvea yBara B cyyacHin
enigemionorii NpuAINSeTLCA reHeTUYHUM haKTopaMm iHCYIb-
TY, O MatoTb CUHEPTIYHWIA ePeKT.

OpawH i3 ronoBHUX MeTaboniyHux LNsXiB opraHiamy
MOANHY — HONATHUIA LYK, [0 KMKOHOBKX (DEPMEHTIB SIKOTo
HanexuTb MeTuneHTeTparigpoconarpeayktasa (MTHFR),
MeTioHiH-cuHTasa (MTR) i MeTiOHIH-CMHTa3a-peaykTasa
(MTRR). OcHoBHe 3aBAaHHS LKITY — MOCTa4aHHs METUSTb-
HUX rpyn Ans yTBOPEHHs S-ageHosunmeTioHiHy (SAM).
MpueaHaHHS METUMBHUX rPyN A0 6ioNOoriYHOAKTUBHWUX MO-
NeKyn MOXHa Ha3BaTy NporpamMyBaHHAM MPOLIECIB XUTTE-
ANbHOCTI KMITUHW. Big KOpekTHOi poBoTH BCiX MAHOK LyKITY
3anexatb enireHeTnyHa perynauisg OHK i meTunioBaHHs
6inkie. MonimMopdoHi BapiaHTk nocnigoeHocTi OHK Bue-
HasBaHuX (HePMEHTIB 3yMOBIIOIOTL 3MiHY iXHIX (OYHKLA.
HaibinbLu 06roBoproBaH1MY B aCNeKTi CepLIEBO-CYANHHNX
3aXBOPIOBaHb OHOHYKMNEOTVUAHMMM 3aMiHaMM Ha Liel Yac €
C677T (rs1801133) Ta A1298C(rs1801131) reHa MTHFR,
A66G (rs1801394) reHa MTRR Ta A2756G (rs 1805087)
reHa MTR.

IHWot BM3HaHO npuymnHoto possuTky IMIMK € nopy-
LIEHHS cuHTEe3y ibpuHoreHy. DibprUHOreH — po34nHHUIA
rMiKoNpoTeiH NnasMu KPOBI, SIKMI Bifirpae OCHOBHY POrib
y nepLuiin asi yTBOPEHHs TPOMOY, NepETBOPIOKYMCH Ha
HEPO34MHHUI ibpKH. BiH cknagaeTbesa 3 TpbOX Nap noni-
nenTuaHuX nauutoris Aa,, BB, Tay,, Lo KooyTbes TpboMa
okpemumm reHamn FGA, FGB Ta FGG, siki posTalloBaHi
Ha xpomocomi 4. TpombiH Biawenntoe naHuory Aa ta BB,
BMBINbHAE (DiIOPUH MOHOMEpW, SKi NONIMEPU3YTLCA 1
yTBOpIOOTL PibpuH nonimepu Ta Hagani ibpuHoBui
3rycTok [1]. MopyLueHHs BMICTY LypKynSLiiiHOro ibpuHo-
reHy Moxe OyTu cnagkoBuM abo HabyTm. OpHa 3 MPUYKH
CMafKoBOro MOPYLLEHHS — 3MiHa NePBUHHOT CTPYKTYpu [IHK
Yepe3 OAHOHYKNeoTUaHI 3amiHn. [ins focnigpxeHHs obpanm
O[Hy 3 3aMiH, sika CyTTEBO BNIMBAE Ha CUHTE3 BeTa-naH-
utora chibpuHoreny. 3amiHa C-148T (rs1800787) nigeuLLye
piBeHb eKCrpeCii reHa Ta NPU3B0AMTb 40 30iNbLLEHHS PIBHS
(ibpuHoreHy y nnasmi kposi [2].

oBHOreHOMHI JOCNimKEeHHS Bif3HaYeHux nonimop-
(hi3amiB BKa3yloTb Ha iXHill 3B’A30K i3 PU3NKOM PO3BUTKY
iHcynbTiB. Ane Ans okpemux nonynsuin € Bapiauii. Y
3B'A13KY 3 BUCOKWM COLjianbHAM 3HAYEHHAM aKTyarnbHUM €
BU3HAYEHHS! BKITaZy LMX TEHETUMHWX YWHHUKIB Y PO3BUTOK
['TIMK cepep HaceneHHs YkpaiHu.

MeTa po6otu

OuinnTtn acouiauito nonimopdiamis reHis FGB, MTHFR,
MTR, MTRR i pesynbTar iXHbOI MKreHHOI B3aeMogii 3
PU3VKOM PO3BUTKY iLLEMIYHOMO aTEPOTPOMOOTUYHOTO Ta
iHTpakpaHianbHOro remopari4Horo iHCYMbTIB.
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O6ctexunnm 102 ocobu, ski XBOpi Ha iLLeMiYHWiA aTepoTPOM-
60TUYHUI iHCYNT (65 YonoBikiB i 37 iHOK) | 56 XxBOpUX Ha
iHTpaKpaHianbHWiA remopariyHni iHcynkT (39 Yonosikis i 17
XIHOK), siKi nepeByBany Ha nikyBaHHi y BigAineHHi natonorii
CyZMH ronoBm Ta LWui abo y BinaineHHi Herpopeabinitavii
Y «lHcTuTyT Hepoxipyprii iMeHi akagemika A. 1. Pomo-
nanoa HAMH Ykpainuy. [1o rpynu nopiBHSHHSA BKIKOYANN
102 ocobm (62 yonosiku Ta 40 XiHOK), SIKi HE CTpaxadanm
Ha CEepLEBO-CYAVNHHI 3aXBOPIOBAHHS, HE Manmn Orm3bkux
poauuiB, SiKi NEPEHECHN ToCTPe MOPYLUEHHS MO3KOBOTO
KpoB0Obiry, Ta NOKa3HWKM NiNiGHOrO MPOinto AKX nepe-
6ysanu B Mexax Hopmu. CepeaHii Bik naLlieHTiB CTaHOBMB
53,4 + 9,1 poky, ocib rpynu nopisHsiHHS — 54,5 + 8,2 poky.
Bci obcTexeHi 0coby npoxwuean Ha TepuTopii Ykpaiiu Ta
Hanexanu o eTHivHoi rpynu Caucasian. JocnigxeHHs
npoBefeHe 3 AOTPUMAHHAM E€TUYHUX NPUHLMNIB [enbCiH-
CbKOi AeknapaLlii BcecBiTHbOI MeanyHoi acouiauii « ETyHi
MPUHLMMIY MEONYHUX JOCHIMKEHb 3@ Y4acTHO NIOANHM K
06'exTa goCnimKEHHS», KOHDEPeHLi 3 rapMOoHi3aLlii Hanex-
Hoi kniHivHoi npakTuku (ICH-GCP), ansaitH noromxeHun
i3 KoMmicieto 3 nuTaHb bioeTukn Y «IHCTUTYT Herpoxipyprii
imeHi akapemika A. . PomogaHosa HAMH YkpaiHuy.

Kputepii BKMOYEHHS 0O rpynu BUNAZKIB: HASIBHICTb
NCbMOBOI iH(POPMOBAHOT 3roAMW Ha y4acTb Y AOCTIMKEHHI,
BiK O 65 poKiB i NiATBEpAKEHU 32 JOMNOMOTOK MarHiT-
HO-pe3oHaHcHoi Tomorpadii Tun MIMK.

MonekynsipHi gocnimpxeHHs 3gincHunm B Y «lHetutyTt
Hevipoxipyprii imeHi akagemika A. M. PomopgaHosa HAMH
Ykpainu» y Bigpini Henpobioximii (cepTudikat BU3HaH-
HSA BUMiptoBanbHUX moxnueocten Ne MT-321/19 Big
30.07.2019 p. po 29.07.2021 p.).

leHomHy OHK Buginsnu 3i 3paskis kpoBi copbeHT-
HUM METOOM i3 BUKOpUCTaHHsIM Habopy «HK-copb-b»
(AmpliSens, P®). OgHoHykneotuaHi nonimopdiamm C677T
(rs1801133) reHa MTHFR, A66G (rs1801394) reHa MTRR,
A2756G (rs 1805087) rena MTR, C-148T (rs 1800787) reHa
FGB t1nyBanv MeTogoM noriMepasHoi MaHLOroBoi peakLii
(MNP) i3 noganbLLOK pecTpyKLieto amnnidikoBaHux dpar-
meHTiB, a nonimopdism A1298C (rs1801131) rena MTHFR
BM3HaYanv anenb-cneuudiyHoto MIP. [ns BukoHaHHs pobo-
TV BUKOPWCTOBYBanM TecT-Habopw, Lo po3pobneHi Yip M1
JINB LabNeogen P.C. (YkpaiHa) Ta pectpukTasu Hinfl, Ndel,
BsuRI(Haelll) Ta Hindlll (ThermoFisher Scientific, CLUA).
PectpukuiiHi doparmeHTvt reHis MTHFR, MTR, MTRR, FGB
i npopykTn anenbcneuudiyHoi NP ans reva MTHFR (no-
nimopdpiam A1298C) pocnimkysanm y 3 % araposHomy reni.

YacToTi po3noginy reHoTUniB y rpynax nepesipsnu Ha
BiOXuUNeHHs Bif piBHoBarv Xapai—BaiHbepra 3a fonomoro
enekTpoHHoro pecypcy WPcalc Equilibrium Hardy-Weinberg
[https://wpcalc.com/en/equilibrium-hardy-weinberg/].

AHani3 acovjaLii reHOTVNIB i3 PO3BUTKOM 3aXBOPHOBAHHS
OLiHiOBanM 3a 3Ha4YeHHsM CniBBiAHOLLEHHS! WwaHciB (Odds
Ratio) 3 95 % posipuum intepaanom (Cl-confidence interval)
3a [I0MOMOrot0 enekTpoHHoro pecypcy Odds ratio calculator
[https://www.medcalc.net/statisticaltests/odds_ratio.php].

AHani3 MiKreHHUX B3aeMOZIN 34INCHIIN 3 BUKOPUCTaH-
Hsm nporpamu MDR v.3.0.2, wo € y BinbHOMY gocTyni [3]
[https://sourceforge.net/projects/mdr/].

CTaT!CTMYHY 3HaYYLLICTb OLiHIOBANM 3a KpUTEPIEM X?
Mipcona [https://www.socscistatistics.com/tests/chisquare/
default2.aspx].

Zaporozhye medical journal. Volume 22. No. 4, July — August 2020
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Puc. 1. Enektpochoperpama pparmeHTiB pecTpukLii aHaniay nonimopciamy C677T reHa MTHFR.
'eHotun CC — popixku 2,4,6,8; reHotun CT — popixku 1,3; reHotun TT — gopixku 5,7.

Puc. 2. Enektpochoperpama pparmeHTiB pecTpukLii aHanidy nonimopdiamy A66G reHa MTRR.
eHotun AA — fopixku 3,6; reHotun AG — gopixku 2,4,7; reHotun GG —aopixkm 1,5,8.

- 80 m.H.
131 m.H.
211 oH

Puc. 3. Enextpodhoperpama cpparmeHTiB pecTpukLii aHanisy nonimopdiamy A2756G reHa MTR.
eHoTn AA — gopixku 4,5,6,8; reHotun AG — gopixkw 1,2,3; reHotun GG — gopixka 7.

Puc. 4. Enektpochoperpama dpparmeHTiB pecTpukLii aHanisy nonimopdiamy C-148T reHa FGB.
'eHotun CC — popixku 4,6; reHotun CT — gopixkw 2,3; reHotun TT— gopixku 1,5,7.

. 80 .

Puc. 5. Enektpochoperpama npopykTis amnnidikaLii ananisy nonimopdiamy A1298C rena MTHFR.
leHotun AA — napa anenis 2,6,7; renotun AC — napa anenis 1,3,5; reHotun CC — napa anenis 4.

Pe3yabTati

Bisyanisauis npogykTiB pecTpukLii (hparMeHTiB reHis
MTHFR, MTR, MTRR, FGB ta anenscneuudiuHoi MNJ1P ans
reHa MTHFR (nonimopchiam A1298C) HaeaeHa Ha puc. 1-5.

Posnogin reHotuniB gocnimkyBaHux noniMopdiamis,
O cnocTepiraBcs AOCTOBIPHO, BIAMOBIAAB O4ikyBaHOMY
3a 3aKoHOM Mpo piBHOBary nonynsuii Xapai-BaiHbepra
(p > 0,05) (maé6n. 1).
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Tabnuus 1. AHania poanoginy reHoTunis Ta anenis nonimopdiamie reHis MTHFR, MTR, MTRR, FGB'y rpynax XBopyX Ha iLleMi4Hui

aTepOTPOMOOTUYHUIA IHCYNbT, IHTPaKpaHianbHWA reMopariyHUi iHCYIBT | rpyni NOPIBHSHHS

Posnoain rvorunis 0 Posnoginanen (%)
cc cT T c T

ILemiqHui iHcynbT
TemopariuHuii iHcynsT
KoHTponb

ILuemiqHui iHcynbT
emoparivHuii iHcynbT
KoHTponb

lwemiyHi iHcynsT
emopariuHui iHcynsT
KoHTpornb

ILwemiqHui iHcynbT
'emopariqHuit iHcynbT
KoHTponb

ILuemivHni iHoynsT
emopariuHuit iHcynsT
KoHTponb

MTHFR C677T

MTHFR A1298C

MTRR A66G

MTR A2756G

FGB C-148T

37(36,.27)
22 (39,28)
50 (49,01)
AA

47 (46,07)
31 (55,35)
50 (49,01)
AA

24 (23,52)
8(14,28)
37 (36,27)
AA

67 (65,68)
34 (60,71)
54 (52,94)
cc

45 (44,11)
36 (64,28)
66 (64,70)

50 (49,01)
29 (51,78)
44 (4313)
AC

42 (4117)
17 (30,35)
48 (47,05)
AG

50 (49,01)
24 (42,85)
42 (41,77)
AG

29 (28,43)
19 (33,92)
41 (40,19)
cT

45 (44,11)
15 (26,78)
29 (28,43)

15 (14,70) 124 (60,78) 80 (39,21) 0,081
5(8,92) 73(65,17) 39 (34,82) 1,111
8(7,84) 144 (79,58) 60 (29,41) 0,154
cc A c

13 (12,74) 136 (66,70) 68 (33,30) 0,551
8 (14,28) 79 (70,53) 33 (29,46) 2478
4(3,92) 148 (72,54) 56 (27,45) 3,358
GG A G

28 (27,45) 98 (48,03) 106 (51,96) 0,033
24 (42,85) 40 (35,71) 72 (64,28) 0,248
23 (22,54) 116 (56,86) 88 (43,13) 2,632
GG A G

6(5,88) 163 (79,90) 41 (20,09) 1,279
3(5,35) 87 (77,67) 25 (22,32) 0,026
7(6,86) 149 (73,03) 55 (26,96) 0,043
T c T

12 (11,76) 135 (66,17) 69 (48,52) 0,021
5(8,92) 87 (77,67) 25 (22,32) 2,900
7(6,86) 161 (78,92) 43 (21,07) 2,158

Tabnuus 2. AHanis acouiauii nonimopdiamis renis MTHFR, MTR, MTRR, FGB

i3 PO3BMTKOM iLLIEMIYHOrO aTepOTPOMBOTUYHOIO Ta IHTPaKpaHianbHOro reMopariyHoro

iHCYNbTIB 32 KpUTEpieM X2 Ta BiHOLIEHHSIM LUAHCIB

Monimopdizm TeHoTun OR
(95% Cl)

lweMiuHui iHCyALT

MTHFR cc - - 1

CerrT ~

re18071133 CcT 2,058 0,152 1,536 (0,854-2,762)
T 3,757 0,052 2,534 (0,973-6,602)

MTHFR AA - - 1

A1298C .

51801131 AC 0,060 0,807 0,931 (0,524-1,653)
cC 4,554 0,033 3,457 (1,053-11,357)*

MTR AA - - 1

A2756G R

151805087 AG 3,449 0,064 0,570 (0,314-1,034)
GG 0,402 0,526 0,691 (0,219-2,177)

MTRR AA - - 1

AB6G 4

51801394 AG 3,306 0,070 1,835 (0,951-3,542)
GG 2,703 0,101 1,877 (0,883-3,988)

FGB cc - - 1

C-148T g "

1800787 CcT 7,303 0,007 2,276 (1,248-4,152)
T 3,371 0,067 2,514 (0,919-6,877)

Temopariunmii iHcyAbT

MTHFR cc - - 1

Cer7T ~

re18071133 CcT 3,337 0,248 1.498(0,754-2,976)
T 0,318 0,574 1,420(0,417-4,834)

MTHFR AA - - 1

A1298C "

518071131 AC 2,400 0,122 0,571(0,280-1,164)
cC 3,461 0,065 3,226(0,896-11,615)

MTR AA - - 1

A2756G _

191805087 AG 0,754 0,386 0,736(0,368-1,472)
GG 0,285 0,738 0,681(0,165-2,813)

MTRR AA - - 1

AB6G g o

51801394 AG 4,505 0,034 2,643(1,059-6,593)
GG 11,228 0,002 4,826(1,858-12,535)*

FGB cc - - 1

C-148T R

1800787 CcT 0,020 0,889 0,948(0,451-1,995)
T 0,189 0,664 1,310(0,388-4,424)

*:p<0,05.
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3 niTepaTypHuX DKepen BiaOMO, L0 CYTTEBOI Pi3HULL
32 pO3MOAINOM reHoTUMNIB AOCTIMKEHNX NoNiMopdiamiB y
XIHOK | YOMOBIKIB He BUSIBMEHO [4], TOMY rpynu BUNaaKis i
KOHTPOMIO BKMtoYanu ocib 060x ctateit. [Ans ouiHIoBaHHS
FEHETUYHOTO PU3MKY PO3BUTKY FOCTPUX MOPYLLEHb MO3KO-
BOro kpoBoobiry o6panu KOBOMIHaHTHY reTepo3UroTHy Ta
KOOOMiIHaHTHY rOMO3UTOTHY Mogeni (mabr. 2).

Mig yac po6oTv BUsiBUNM acouliauito reHotuny 1298CC
reHa MTHFR, -148CT reHa FGB i3 pu3ukom po3BUTKY iLLie-
MiYHOTO aTepoTPOMBOTNYHOTO iHCYNETY, 66AG | 66GG reHa
MTRR i3 py3unkom po3BUTKY iHTpaKpaHianbHoro remopariv-
HOro iHCynbTY. Tak, HasiBHICTb reHoTuny 1298CC 36inbLuye
PU3VK PO3BMTKY iLLIEMIYHOIO IHCYMBTY YTPWi, @ HAABHICTb
anens T nonimopdiamy C-148T reHa FGB - yagivi. [oTpi6-
HO Bia3HaunTK: reHotun 1298CC — dpaktop pusnky 1 Ans
PO3BUTKY reMOpariyHoro iHCYnbTy, ane KinbkicTb crocTe-
pexeHb Le HeBeNnwKa, i Nig Yac noganbLUMX JOCTIiDKEHb
CTaTUCTUYHA BIPOTiHICTb 383Ky MOXeE By TV BCTAHOBMEHa.

HasBHictb reHotunis 66AG i 66GG reHa MTRR
36inbLUye BipOrigHICTb PO3BUTKY MOpPYLLEHb MO3KOBOIO
kpoBoObiry 3a remopari4HAM TUMOM Yy [iBa Ta YOTUPK pasu
BiANOBIAHO. [1Ns XBOPUX Ha iLUEMIYHWIA IHCYNbT Pi3HULS
4acToTW BUSIBNIEHHS TEHOTMY, L0 MICTUTb anenb puauky,
6yna Bnvxye 4O CTATUCTUYHO BIPOTigHOI HA KOPUCTL XBO-
p¥IX, ane Hagani HeobxigHe [OCTimKeHHS BiNbLIOT KiNbKOCTi
BUNaZKiB Ans Banigauii pesynerary.

lMpuseptae yBary GinbLua KinbkiCTb HOCIiB reHoTuny
2756AA reHa METIOHIH-CHTa3M y rpynax XBOpWX i3 roCTpUM
MOpYLUEHHSIM MO3KOBOrO KpoBoobiry, Hix y rpyni nopis-
HSHHS. Bignosigb Ha NUTaHHS Npo Te, YOMY HOPManbHUNA
piBEHb METIOHIH-CUHTa3M CTae hakTOPOM PU3UKY PO3BUTKY
iHCYNbTY ANS yKpaiHUiB, NOBWMHHA CTaTh NPEOMETOM OKpe-
MOTO JOCHiIKEHHS.

Meton ckopoyeHHsi BaraTtodakTOpHOI PO3MipHOCTI
BWSIBUB TPW HalikpaLli Mogeni ans obox Twnie iHCYnbTy
(mabn. 3).

HainbinbLumm noteHuianom npeaukuii Ta 100 % BigTBO-
POBaHICTIO BOMOLiE JBOKOMIMOHEHTHA MOZENb, LU0 BKITHO4aE
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Puc. 6. [pach MixreHHUX B3aeMopiit: a: iLueMiyH1iA aTepoTPOMBOTUYHWIA IHCYNLT; b: iHTpaKkpaHianbHWUA reMopariyHi iHCymbT.

XapakTep MixXreHHoi B3aemogii:

@D  :vpaxennii aHTarokiam MNOMIPHNN CUHEPTISM
. . NOMipHWIA @HTaroHi3m
_ BUPaXEHUIN CUHEPTi3M .
cEEE— HesanexHun edpext

Ta6nuus 3. Mogeni MixreHHUX B3aEMOZIN Npy Pi3HUX TUNax iHCynbTy

Mogenb | Tren. Bal. | Test. Bal. cvC
Ne Acc. Acc.

lweMiuHui iHCYALT

KomGiHaLlito reHiB METIOHIH-CUHTa3N-peaykTasu i 6eta-ti-
GpUHOreHy A5 iLLEMIYHOTO iHCYMNBTY Ta TPUKOMMOHEHTHA
MOZ€nb, L0 BKIHOYaAE reHN METIOHIH-CHTa3N-peayKTasn Ta
METUNEHTETparigpodonar peaykTasm (asa nonimopdismm)
ANS iHTpaKpaHianbHOro reMopariyHoro iHCynbTY.

ol H N 1 FGB(rs1800787)
AHania MiXreHHuX B3AEMO/iA Y ABOKOMMOHEHTHIA 06000 05917 2379 (p=0,0044) 051 06947 10M0 06133
moaeni npyu AoCnImpKeHHI ILeMIYHOro IHCYnbTy BUABUB OBl 2 MTRR(rs1801133)/FGB(rs1800787)
kombiHauii reHoTMniB 3HkeHoro puanky: 1) CC(rs1800787)/ 06001 06967 24,074 (p < 0,0001) 05476 09200 1010 08519
AA(rs1801394), 2) CC(rs1800787)/GG(rs1801394) Ta 3 MTRR(rs1801133)/MTR(rs1805087)/FGB(rs1800787)
0fOHy kombiHauito 36inblieHoro pusnky — CT(rs1800787)/ 0,6877 05817 28,344 (p < 0,0001) 07241 09000 810  0,8400
GG(rs1801394). AHani3 MiXreHHX B3aEMO/iAy TpUKomMno- 4 MTRR(rs1801133)MTHFR(rs1801133)MTHFR(rs1801131)/ FGB(rs1800787)
HEHTHI MOZeni reMopariyHoro iHCYMbTy BUAINUB [Bi KOM- 0,6042 0,5438 28,374 (p < 0,0001) 07619 10 410 1,0000
Ginavii aHkeroro puanky CC(rs1801133)/AA(rs18013%4) 5 MTRR(rs1801133)/MTHFR(rs1801133)/MTR(rs1805087)/MTHFR(rs1801131)/
AA(rs1801131) i CC(rs1801133)/AA(rs1801394)/ FGB(rs1800787)
AC(rs1801131). Tinbku kombiHauito CC(rs1801133)/ 0,6631 0,5936 24,000(p <0,0001) 1,0 1,0 1010 1,0000
GG(rs1801394)/AA(rs1801131) nporpama Bu3Hauyuna sk TemopariuHmi icyAsT
€0VHY, LU0 30iNbLLYE PU3NK 3aXBOPIOBaHHS, ane HeobxigHe 1 MTRR(rs1801394)
BOCnimKeHHs HinbLUOT KINbKOCTI BUNAAKIB ANs OTPUMaHHS! 06637 06637 15441 (p<0,0001) 08125 06167 10110 05306
OCTATOUHOI BIAOBIA. 2 MTRR(rs1801394)/MTHFR(rs1801133)
MeTozom MDR BCTaHOBMMM: HaWiGinblua YacTka 06838 06035  17428(p<0,0001) 08750 07576 7/10 06369
EHTPONIl LWOAO CTATYCY «BUMAAOK — KOHTPOMLY MOB'S- 3 MTRR(rs1801394)MTHFR(rs1801133)MTHFRrs1801131)
3ama i3 nokycom C-148T reHa FGB (rs1800787) ans 07525 07351  34792(p<0,0001) 1,0 09231 1010 0,7692
ILUEMISHOTD ATEPOTPOMBOTUYHOIO HCyMTY Ta ABBG reHa 4 MTRR(rs1801394) / MTHFR(rs1801133)MTHFR(rs 1801131)/FGB(rs1800787)
MTRR (rs1801394) ans iHTpakpaHianbHOro reMmopariyHoro 0.7547 0,6275 42,000 (p <0,0001) 1.0 10 610 10
iHCyrIsTY | CTaHOBUTb 3,41 % Ta 7,50 % BianoBiaHo (ouc. 6). 5 mgﬁqs;gggg%t)/ MTHFR(rs1801133)/MTHFR(rs1801131)/FGB(rs1800787)/
flpyrvM 3a BENMIMHOIO 3HAMEHHAM EHTDONIT Ak ANA 07161 06709  20650(p<00001) 10 08667 10M0 07778

iLUeMi4HOro aTepoTPOMBOTUYHOTO, TakK i ANS IHTPaKpaHi-
arbHOro remopariqyHoro iHcyneTiB Bonogie nokyc A1298C
reHa MTHFR (1,95 % Ta 2,92 % signosigHo). Lli pesynsratn
Y3roKyTbCs 3 pesynsTaTaMii MOHOIMOKYCHOMO aHanisy
acoujauii noniMopiamis i3 pU3MKOM PO3BUTKY iHCYMLTIB.
Ak BUAHO 3 rpadiivHOrO 306paxeHHs, Ans rpynu Bu-
NajKiB iLLeMiYHOro aTepoTPOMOOTUYHOIO IHCYNBTY HasiBHA

Tren. Bal. Acc. (Training Balanced accuracy): TpeHyBanbHa 36anaHcoBaHa TOYHICTb;
Test. Bal. Acc. (Testing Balanced accuracy): 36anaHcoBaHa TO4HICTb, LUO TECTYETbCS;
Se. (Sensitivity): 4ytnusicTb; Sp. (Specificity): cneumndivHicTb; Pre. (Precision): TouHicTb Mogeni.

npu ixHin CykynHin aii. Mix nonimopdiamamm rexis MTRR
(ABBG) | MTR(A2756G), MTRR(A66G) i MTHFR(C67TT),
MTHFR(CB77T)i (A1298C) Takox € CuHeprivHuiA ecoekT, ane

CuHepriyHa B3aemogis nonimMopdiamy C-148T reHa beTa-chi-
6puHoreHy 3 nonimopdiamom AB6G reHa METIOHIH-CUHTa-
3u-pedyKTasu, WO nonsrae y 3pocTaHHi eHTponii Ha 4,70 %
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MeHLUe BupaxeHui (1,42 %, 1,87 % Ta 2,42 % BignoBigHo).
[ns iHTpakpaHianbHOro reMmoparivyHoro iHCynbTy BCTa-
HOBJIEHO CUHEPTiYHIA 3B’'A30K TiMNbKV MiXX nonimopdiamamm

ISSN 2306-4145  http://zmj.zsmu.edu.ua 463



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

Oleer HaAbHbl€ NCCAEAOBAHNA

reHa MTHFR i nonimopdiamom A66G reHa MTRR, ane uen
3B'A30K HE3HaYHWI (NosicHioe Tinbkw 0,66 % Ta 0,79 % ex-
Tponii). Mix peLuToto nonimopchiaMiB BUSIBNEHO BUPaXEHNIA
ab0o NOMipHWIA aHTaroHi3M. HabinbLUM aHTaroHICTUYHNIA
ehekT AeMOHCTpYLoTb nokycn A2756G rena MTR Ta
A1298C reta MTHFR. 3a pesynstatamu MOHOMOKYCHOMO
aHanidy 6a4nmo 3HWKEHHS PU3NKY PO3BUTKY rOCTPUX
nopyLUeHb MO3KOBOTO KpoBOODIry 3a HasBHOCTI reTepoau-
roTHoro reHotuny 2756AG reHa MTR, LU0 3HWXYE piBEHb
eHTponii. Ha BigmiHy B iLLEMIYHOTO iHCYNBTY MiX TIOKycamMm
C-148T reHa FGB 1a A66G reHa MTRR BUSIBNEHWIA TiNbKK
HesanexHnin edhexT.

06roBopeHHA

Y po6oTi npoaHanisysanu BCi MOXNMBI kombiHaLlii gocni-
[DKyBaHKX NONiMOPHMX BapiaHTiB B eKCepuMeHTanbHUX
rpynax i rpyni nopiBHsHHSA. [ins aHanidy BuKopuctanu Bu-
COKOKOHCEPBATWBHI HanaLTyBaHHs MOLLYKY KOHirypaLii
mogeni: KinbkicTb noniMopdiamis Ana aHanisy (attribute
count range) Big 1 8o 5; BinTBOPIOBaHICTL Moaeni (Cross-
validation count) — 10; anania Tonmogenen (track top
model) — 1000; nowyk KoHdirypauii mogeni (search
method configuration) — exhaustive; MeTog NOpPIBHSAHHA
(ambiquous cell analysis) — Fisher’s exact test; (ambiquous
cell assignment) — unclassified.

BcTaHoBuUnK, 1O reHeTnYHi CKnadoBi ABOX TUMIB iH-
CyNbTY MaKOTh AesiKi BIAMIHHOCTI.

MpumyLuye Ao Auckycii pisHvLs B acouiawi nonimop-
hiamy C-148T reHa H6eta hibprHOreHy 3 puanKoM po3BuTKY
remMopariyHoro Ta iLUeMiYHOrO iHCynbTY. PIGPUHOrEH — Bax-
NMBMIA (haKTOP BIAMOBIAI OpraHiaMy, SKUN YTBOPIETHLCA
NPV NOLUKOZXKEHHI CYAMHHOI CTiHKU. 3BinblIeHHs piBHSA
(hibpuHOreHy, Lo CNPUYMHEHE Ha3BaHOK OAHOHYKINEOTUA-
HOH 3aMiHOH0, MOXe NPU3BOAMTY 1O PO3BUTKY KapaioBackKy-
NSAPHUX 3aXBOPHOBaHb. [1p1KknagoM LibOoro € AaHi NONbChKMX
JIOCTiAHVIKIB, 3riAHO 3 SKUMK, HOCIT -148T anens 3i CTeHO30M
KOPOHApHMX Ta enikapaianbHWX apTepin Manu BUCOKWIA
JoonepaviiHuii piBeHb ibpuHorery (4,42 £ 0,14 g/L)
[5]. MocTae nuTaHHs NPo Te, YOMY HOCIT MIHOPHOTO anens
peanisytoTb NOpYLLEHHSI MO3KOBOTO KPOBOOGIry NepeBaxHoO
3a iWeMiYHUM, @ He remopariyHuM Tunom. Moxmueo, Le
MOB’AA3aHO 3 PO3BUTKOM 3ananibHWUX NPOLECIB Y MiCLji yLU-
KOZpKeHHs CyanHm. [ocToBipHO BioMo npo IL6-iHaykoBaHy
CTUMYyRSiLto excnpecii hibpuHoreHy. Ane, 3rigHo 3 faHUMu
HiepnaHAChKIX YYeHVX, HasBHICTb anens T noniMopdiamy
C-148T BnnvBae Ha IL6-iHOykoBaHy akTMBHICTb MPOMOTOpPa
reHa FGB [6]. 3vmiHa nocnigoBHOCTI NpM3BOAMTL 10 BTPATK
koonepatusHoi B3aemogii HNF-3 caiity B noauuii -159/-151
i C/EBP caity B nosuuii -143/-137, MiX AKUMM 3HAXOANUTb-
Cs perynsTopHun enemeHT IL6. Hacnigkom Uboro ctae
3HWXKeHHs |L6-iHayKoBaHOI aKTUBHOCTI NPOMOTOpA reHa
FGB i 3HWKeHHSI CMHTE3y (DibpPMHOreHy, TO6TO HasiBHICTb
reHotuny -148TT BogHOYac € Npo- Ta aHTUKOAryNSHTHUM
YnHHMKOM. MoxHa NpunycTuTH, WO 3BinbLlUeHHs BMICTY
(hibpuHoreHy y nnasmi KpoBi CNpUYMHEHE L€ OfHO-
HYKNeoTuaHo 3amiHoto nocnigosHocTi AHK, 3ymosntoe
PO3BUTOK aTEPOTPOMBOTUYHOTO iLLIEMIYHOTO IHCYMBTY Yepes
YTBOPEHHS CTaHy rinepkoarynsuii B 30Hi po3puBy iHTUMU
Hap aTepOCKIePOTUYHOKO GMALLIKOKO Ta YTBOPEHHSM TPOMOY.
[Mpy LEOMY NPOLIEC 3ananeHHs He akTUBYETLCS HACTINbKM,
o6 CyHTe30BaHWII iHTeprenkiH-6 BnnMBaB Ha piBeHb (i-

OpuHoreHy. A y BuNaaKy Po3BUTKY BHYTPILLIHLOMO3KOBOMO
KPOBOBMMMBY Nepeayrodi Nofii po3puBy NaTomMoriYHoi Cy-
LVHHOIT CTiHKW BIPOriZ4HO NOB'S3aHi 3 AiEto MeTanonpoTteiHas
i NPOanoNTOTUYHKX BirNKiB, LLO CyTTEBO aKTUBYIOTb CHHTE3
ILB, i e MOXe BNnMBaTK Ha 3HKEHHS PiBHS hibpuHOreHy
Ta He3AaTHOCTI MiATPUMAHHS LiNiCHOCTI CyOMHM B MiCLi
YWKOMKEHHS. [l0Ka3oM pisHML B CUHTESI (hibpuHOreHy npu
pisHux Tnax MMMK moxyTb 6y T faHi yKkpaiHCbKUX YYEHMX,
AKi nokasanw, wWo piseHb IL6 y rocTpint asi iwemiyHoro
iHCYMbBTY BCEMEPO HUKYMIA 3a OO piBEHb NPU reMopariy-
HOMY iHCYnbTOBI [7]. 3HWXeHHs 3paTHocTi IL6 BnnusaTu
Ha cuHTE3 (HiGPUHOrEHy Y HOCIIB MyTaHTHOTO anens Moxe
OYyTW YNHHUKOM, Sk OOTSIKYE PO3BUTOK reMopariYHoro
iHCYTBTY, OCKiNbKM (PiGPUHOreH € hakTopoM Koarynsuji Ta
HeoOXigHWI Ons BiHOBIEHHSA MOLLKOAXEHb eHOoTenilo
cyavH. O3HaveHi npunyLLeHHs noTpebytoTb OKpemoro 4o-
CTifPKEHHS ANS KOPEryBaHHs NPOTOKOMY NiKyBaHHS! HOCIiB
anens puauky nonimopdiamy C-148T.

[HLIOKO pi3HMLIE0 Mixk JBOMA TWMaMM iHCYNbTIB cTana
B3aemogis reHiB FGB i MTRR. Kaxy4u npo okpemui
BKIaZ KOXHOTO MomiMopdHOro Nokycy, Tpeba Big3HaumTy
NPOTUREXHI 3HAYEHHS PIBHS iX EHTPONIT NPY Pi3HMX TUNax
iHcynbTy. AKLo eHTponis nokycy A66G reHa MeTIOHIH-CUH-
Ta3n-peaykTasn npu illeMiyHoMy iHCynbTi CTaHOBUNA
1,41 %, TO Npu remopariyHoMy iHCynbTi BOHa BUSIBUNACS
B'ATepo BinbLuoto. [ins nokycy C-148T ug pisHuus mana
MPOTUNEXHWIA HANPSMOK. Y BUNAAKY iLLEeMIYHOrO iHCYNbTY
CcrocTepirany BUpaXeHy CUHEPTivYHY B3aEMOZI0 JTOKYCIB, a
Y BUNaKy reMopariyHoro iHCynbTy — TifbKW HE3anexXHWUi
edhekT.

Bigomo, wwo nonimopdism AB6G y yotupu pasu npu-
THIYy€E KaTaniTU4Hy aKTUBHICTb (DEPMEHTY METIOHIH-CUH-
Tasn-peayKTasn, 3HWXKYKUM IHTEHCUBHICTb (honaTHoOro
meTaboniamy, 3yMOBIIOIOUM HAKOMUYEHHS FTOMOLINCTETHY,
SIKWIA, CBOEHD YEPTOt0, CIPUUMHSIE NOLUKOKEHHS! CYANHHOT
CTiHKW Ta aKTWBYE CUCTEMy 3ropTaHHs kposi [8,9]. Kpim
TOrO, KUTAICbKi BYEHi, AOCTIAXKYOUN CMOHTaHHI abopT,
BMSIBUNW acouliaLlito reHoTuny 66GG 3i 3HMKEHUM piBHEM
ninonpoteipis Bucokoi winbHocTi (JTMNBLL) [10], wo € Takox
nepeLyMOBOK PO3BUTKY CEPLIEBO-CYAUHHNX 3aXBOPHOBaHb.
JINBLL 3paTHi 3axuwaty eHgoTenianbHi KNiTUHU B Un-
TOTOKCUYHMX eqheKTiB NiNoNpoTeifiB HU3bKOI LifIbHOCTI
LUMSIXOM MPUrHIYEHHS NPOLIECIB NEPEKUCHOIO OKWUCIIEHHS,
KOTPI iHiLitotoTb ocTaHHi [11]. MNeBHa KinbkicTb gocnimkeHb
TaKOX [OBOAUTbL acouialito HasiBHOCTI reHoTuny 66GG i3
BUHWKHEHHAM XPOMOCOMHWMX abepauiin 0aHO- Ta ABOMaH-
LIOrOBUX PO3PYBIB YEPE3 3HUKEHHS CUHTE3Y TUMIAUNATIB
i, K Hacnigok, nomunkosoi BOyaosw ypauuny y AHK [12].
BigaHaueHe MOXe CMpUYUHATW MOLLKOMKEHHS CTPYKTYpU
eHpoTenito cyanH. Pasom i3 nigsuLLeHnm pisHem ibpuHo-
reHy, Lo 3yMoBmneHui nonimopciamom C-148T reHa FGB,
e MOXe NpW3BOAMTW [0 PO3BUTKY MPOTPOMOOTUYHOTO
CTaHy, LU0 MOSICHKOE CYHEPTiYHNIA epeKT B3aeMOgIi X no-
KyCiB y BUNazKy po3BUTKY aTepOTPOMBOTUYHONO iLLEMIYHOTO
iHcynbTy. [MpoTe cueHapil nogii Ans BHYTPILUHEOMO3KOBOIO
KPOBOBWIMBY BipPOriAHO 3yMOBIEHWIA HASBHICTHO HLLMX MO-
AynioBanbH1X MexaHiamiB peaniaLlii reHeTUYHIX BapiaHTiB
3aminn A66G, a ue Hagani Tpeba 3'acysatu.

[puBepTae yBary po3noAin reHoTunis noniMopdiamy
A2756G reHa MeTioHiH cuHTasn (MTR) y rpynax Bunagkis
i rpyni nopiBHsAHHS. CTaTUCTUYHOI pisHMLI MixX rpynamm B
pamMKax LibOro [OCMiMKEHHS He OCSTHYTO Yepes HU3bKy
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4acToTy BUSIBMEHHS MIHOPHOrO anens. 3rigHo 3 JaHumuK,
LLIO ofepxanu, anenem pusuky Moxe CTatu anerb AUKOro
Tuny. MogibHni po3noain oTpUManu BYEHi NbBIBCHKOMO
IHcTuTyTY cnapkosux natonorii HAMH Ykpainm nig vac
LOCTIDKEHHS paKy nereHb i kposi [13]. Came HasiBHICTb
anens gukoro Tuny nonimopdiamy A2756G acouiiosa-
nach i3 po3BMTKOM 3aXBOPOBaHHS. Bigomo, Lo HasBHICTb
MIHOPHOTO anens acoLjloeTbCA 3i 3HKEHHAM akTUBHOCTI
thepmeHTy Ta rinometuniosanHam OHK [14]. BignosigHo,
HasiBHICTb anerns AVKOro TUMy He MopyLLye poboTy depmeH-
Ty Ta npouiec metuntoanHHs AHK. MoxnuBo, Len theHomeH
MOB’AI3aHUI i3 BNIIMBOM 30BHILLHIX hakTopiB. Xap4yBaHHS
yKpaiHUiB MICTUTb JOCTATHIO KiNbKICTb METIOHIHY, BiTamiHy
B,, i dhonaremicHnx npopykTie. Y pasi HasBHOCTI anens
Avkoro Tuny nonimopdiamy A2756G moxe Biabyeatucs
HaKOMNYEHHS METIOHIHY, LLIO 3yMOBIHOE riNEPMETUIIOBAHHS
[OHK i 3HKeHHS eKCnpecii perynsaTopHuX reHiB — Tak 3BaHe
«epigenetic silencing», Wo npu3soanTb Ao AucbanaHcy
isionoriyHnx npouecis [15]. Llel cueHapiit 060B’'s13k0BO
notpebye fanblIOro JOCHIMKEHHS, OCKINbKW Bif LbOro
3anexuTb TakTUka NpodiNakTVKM iHCYNLTIB.

[etanbHe JOCiKEHHS BHECKY Bif3HAYEHNX FEHETUNY-
HVIX CKIMaf0BWX CTaHE OCHOBOK 0OrPYHTOBAHOIO MaHyBaH-
HS NikyBaHHs1 Ta NPOiNaKTKW PO3BUTKY FOCTPMX MOPYLLEHb
MO3KOBOTO KpOBOOBiry.

BucHoBKH

1. BusiBunm acouiavito reHotvny 1298CC reva MTHFR
Ta -148CT reHa FGB i3 pu3vnkom po3BuMTKY ilLEMiIYHOMO
aTepoTPOMBOTUYHOIO HCYIIBTY.

2. Busiunum acouiauito reHotunis 66AG i 66GG reHa
MTRR i3 pu3nkom po3BWTKY iHTpakpaHianbHOro remopa-
F4YHOTO iHCYTbTY.

3. 3HauyLLo B PO3BUTKY iLUIEMIYHOMO aTEPOTPOMOO-
TWYHOTO iHCYNbTY Gyna ABOMOKYyCHA MOAEMNb MiKIEHHOT
B3aemogii MTRR (rs1801133)/FGB (rs1800787).

4. 3HauyLLOK B PO3BUTKY IHTPaKpaHiarbHOro remo-
pariyHoro iHcyneTy Gyna TpUnokycHa Mogenb MiXreHHOT
B3aemogii MTR R(rs1801394)/MTHFR (rs1801133)/MTHFR
(rs1801131).

5. TeHeTWYHi cknazoBi PO3BUTKY Pi3HUX TUNIB IHCYNLTY
MalTb NEBHI BigMIHHOCTI, Wo Tpeba BpaxoByBaTh Ans
NpW3HaYeHHst 0brpyHTOBaHOrO nikyBaHHs abo npodinak-
TUYHUX 3aXO0AiB.

lMepcnekTMBM noganbLUKMX AOCHimKeHb. [JoCTimKeH-
Hs1 3 BINbLUO KiNbKICTIO BUNAKIB AACTb MOXIUBICTb TOY-
Hilwe 3'sicyBaTyt 38’930k nonimopdiamy A2756G reHa MTR
i3 PU3NKOM PO3BUTKY aTEPOTPOMOOTUYHOTO iLLEMIYHOTO Ta
iHTpakpaHianbHOro reMmopari4Horo iHCYMbTIB.

Bpaxosytouun aaHi, Wo ogepxani, HeobxigHo 3giiic-
HUTW LIAPLLI AOCRIMKEHHS ANS OTPUMAHHS CTAaTUCTUYHO
3HaYyLUMX pesynbTaTiB Mif Yac OLiHOBAHHS MiKI€HHOT
B3aemogii noniMmopgHux nokycie reHis FGB, MTHFR,
MTR, MTRR.

diHaHCcyBaHHA

PoboTa B1KOHaHa 3a KOLUITH AEPXOIOAKETY B MeXax HayKoBOi TeMu
«AOCAIAMTY MOAEKYASIPHO-TEHETUYHI NpoLieck Npu LiepebpanbHNX
iLUEMIYHMX | remopariyHKX ypaxeHHsX i3 METo onTUMisaLi
AiKyBaAbHUX 3ax0AiB» (Ne aepxpeectpauii 0117U004272).
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Llenb pa6oTbI - 13y4nTb 0CO6EHHOCTW UMMYHOTUCTOXUMUYeckom akcnpeccun MMP-9, TIMP-1, nx otHoweHus MMP/TIMP B kope
TONOBHOMO MO3ra npu caxapHoM auabete 2 Tuna.

Matepumanki n metoAbl. [poBefeHO NaTOMOPONOrM4ECKOe 1 IMMYHOMMCTOXMMYECKOE MCCIIeA0BaHNE CEKLMOHHOro Matepuana
TKaHM rofloBHOrO Mo3ra B 3 rpynnax Habnogerwi: | rpynna — ycnosHoro koHTpons 6e3 C[l u uepebpoBackynsipHoOn natonoruu,
Il rpynna — ymepLuve nauueHTbl, GonesLLMe ACLMPKYNATOPHO-MLLeMMYeckoi aHLedanonatvert (OND), Il rpynna — ymepLume,
6oneswwe C1 2 Tuna.

Pesynktathl. YcTaHoBneHo Bo3pacTtaHue akcnpeccun MMP-9 kak npu AncLMpKYnSTOPHO-ULLEMUYECKON SHLedanonaTtum, Tak n
npm caxapHom anabete 2 Tuna (MMP-9 — B rpynne ycnosHoro koHTpons — 0,434 (0,339; 0,792) %, 8 rpynne A3 - 0,652 (0,398;
1,103) %, B rpynne C[} 2 Tvna — 0,829 (0,636; 1,034) %). BrisneHo goctoBepHoe cHuxeHue akenpeccuyt TIMP-1 npu C[I 2
tmna (TIMP-1 — B rpynne ycnosHoro koHTpons — 0,449 (0,254; 0,601) %, B rpynne A3 — 0,444 (0,306; 0,688) %, B rpynne C[ 2
Tuna — 0,278 (0,196; 0,554) %). Mpu CLl oTMe4aeTcs cTatucTiecku goctoeepHoe (p < 0,05) BospactaHue cootHowweHnss MMP/
TIMP, meauana faHHoro nokasartens coctasuna 2,732 (1,665; 4,643), nokasatens B rpynne ycnoBHoro koHTpons — 1,386 (0,618;
2,29), B rpynne A3 — 1,528 (0,619; 3,056) (p > 0,05).

BeiBoabl. Bo3pacTtaHue yposHs akcnpeccun MMP-9 u cHimkeHne ypoBHs akcnpeccumn TIMP-1 B kope ronioBHOMO Mo3ra npu
CA 2 tuna cnocobcTByeT NOBbILLIEHHO NpoHMULaemocTy OB 1 ABNSeTCs BaXHbIM 3BEHOM B naToreHese pa3suTus anabe-
TMYECKON MUKPOaHT1onaTum.

ImyHoricToximiuHa xapakTepucTiuka ekcnpecii mapkepis MMP-9 i TIMP-1
Y KOpi rOAOBHOI0 MO3Ky Npu LyKpoBOMY AiabeTi 2 Tuny

B. 0. LLaBpiH, 0. M. ABpameHko

MeTa pobotu — BUBYMTM 0COBNMBOCTI iMyHoricToxiMiuHOI ekcnpecii MMP-9, TIMP-1, ixHe cniegigHowerHs MMP/TIMP B kopi
TOMOBHOTO MO3KY NPY LiyKpOBOMY AiabeTi 2 Tuny.

Marepianu Ta metoau. 3giicHnnu natomoponoriyHe Ta iMyHOriCTOXiMIYHE LOCiMKEHHS CEKLIIHOro MaTepiany TKaHWHM rofnoB-
HOro MO3ky y 3 rpynax croctepexeb: | rpyna — ymoBHoro koHTponto 6e3 LI i uepebposackynsipHoi natonorii, || rpyna — nomepni
nawieHTK, Siki XBOPINM Ha AUCLMPKYNATOPHO-ieMiyHy eHuedanonarieto (OIE), Il rpyna — nomepni, siki xsopinu Ha LU 2 Tuny.
PesynitaTu. Beranosunm 3poctanHs ekcripecii MMP-9 sk npu aucumpKynsTOpHO-iLLeMIYHIN eHLedanonarii, Tak i npy LyKpoBomy
piaberi 2 Tuny (MMP-9 — y rpyni ymoBHoro koHTponto — 0,434 (0,339; 0,792) %, y rpyni AIE - 0,652 (0,398; 1,103) %, y rpyni L4
2 wny - 0,829 (0,636; 1,034) %). Bussunu siporigHe 3HxeHHs ekcnpecii TIMP-1 npu U 2 tuny (TIMP-1 — y rpyni yMmoBHOro
koHTponto — 0,449 (0,254; 0,601) %, y rpyni OIE — 0,444 (0,306; 0,688) %, y rpyni LI 2 tuny — 0,278 (0,196; 0,554) %). Mpn
LI Big3HayaeTbcs cratucTiyHo BiporigHe (p < 0,05) apoctanHs cnissigHowweHHss MMP/TIMP, megiasa ctaHosuna 2,732 (1,665;
4,643), B rpyni yMOBHOTO KOHTPOIHO Liel nokasHuk ctaHosws 1,386 (0,618; 2,29), y rpyni OIE — 1,528 (0,619; 3,056) (p > 0,05).
BucHoBku. 3poctanHs pisHs ekcnipecii MMP-9 i 3HuxeHHs piBHs ekcnipecii TIMP-1 y kopi ronosHoro mosky npu LI 2 Tuny
CMPUYMHSIE NiABULLEHY NPOHUKHICTL (EB Ta € BaXnMBOKO NaHKo B NatoreHesi po3BuUTKY AiabeTnyHoi MikpoaHrionari.

Immunohistochemical characteristics of MMP-9 and TIMP-1 markers expression
in the cerebral cortex in diabetes mellitus type 2

V. 0. Shavrin, Yu. M. Avramenko

Aim - to study the features of immunohistochemical expression of MMP-9, TIMP-1, MMP/TIMP ratio in the cerebral cortex in
diabetes mellitus type 2.

Materials and methods. A pathomorphological and immunohistochemical study of the section material of brain tissue conducted
in 3 groups of observations: group | — control without diabetes and cerebrovascular pathology, group Il — deceased patients with
dyscirculatory-ischemic encephalopathy (DIE), group Ill — deceased patients with diabetes mellitus type 2 (DM).

Results. Increased expression of MMP-9 in DIE group and in deceased patients with DM type 2 (MMP-9 in the control group —
0.434 (0.399; 0.792) %, in DIE group — 0.652 (0.398; 1.103) %, in DM type 2 group — 0.829 (0.636; 1.034) % has been found. A
significant decrease in TIMP-1 expression was detected in DM type 2 (TIMP-1 — in the control group 0.449 (0.254; 0.601) %, in
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group of DIE —0.444 (0.306; 0.688) %, in DM type 2 group — 0.278 (0.196; 0.554) %. A statistically significant increase in the MMP/
TIMP ratio (P < 0.05) was observed in DM, the median was 2.732 (1.665; 4.643); this indicator was 1.386 (0.618; 2.29) in the control

group and 1.528 (0.619; 3.056) (P > 0.05) in DIE group.

Conclusions. An increase in the level of MMP-9 expression and a decrease in the expression level of TIMP-1 in the cerebral
cortex in diabetes mellitus type 2 promote increased blood-brain barrier permeability and is an important link in the patho-

genesis of diabetic microangiopathy.

MatpuuHble meTannonpoTemHasbl (matrix metallopro-
teinases, MMPs) aBnsitotca kanbuWin3aBUCUMbBIMI
LMHK-3HZONeNT1Aa3aMn CynepceMeiicTBa METLUMHLNH,
3KCMPECCUPYHOTCS Kak HeaKTUBHbIE 3UMOTEHbI C MPONenTua-
HbIM floMeHoM (pro-MMPS), kKoTopebIii fomkeH ObITb yaaneH
ans aktusauum. MMPs urpaioT 3HauuTenbHy0 ponb B ov-
31ONOTMYECKMX NpoLieccax, BKMKYas MOpdoreHe3 Tkau,
MUTpaLMI0 KINETOK M aHTMOTEHES3, a Takke y4acTBYHT B
naToM3nONOorMYeCcKMX NPOLIECCAX, BKIHOHAs 3aXMBIEHNE
paH, BocnaneHue, oHkonorno [1]. MatpuyHas metanno-
npotenHasa-9 (MMP-9) — BaxHbIi hakTop B pasBuTUM
nnactuaHocT LIHC, skcnpeccupyeTes kak B LIEHTPpanbHOM,
TaK u B nepudepuyeckoii HepsHom cucteme [2]. OT cooT-
HoweHus akTuHocTM MMPS 1 1x TkaHeBbIX MHMMBUTOPOB
(tissue inhibitors of metalloproteinases, TIMPs) 3aBucut
AVHaMUYHOE NOCTOSIHCTBO COCTaBa BHEKNETOYHOIO Mone-
KynsipHO-BOMOKHMCTOrO MaTpukca v 6asanbHbix MembpaH.

Hapywenwe perynsuum MMP-9 n TIMPs moxeT cro-
cobCTBOBaTbL Pa3BUTIIO CEPAEYHO-COCYANCTLIX 3aboneBa-
HWIA y NALMEHTOB C caxapHbiM Anabetom 2 Tvna (CA2) [3].
JKcnepuMeHTarbHble AaHHble in Vivo v in vitro nokasbieator,
4TO runeprimkemmyeckas anabetndeckas cpena MOXeT
Bbl3blBaTb M3MEHeHMe akcnpeccun reHoB MMPS 1 BHOCUTb
Bknag B AncbanaHc romeoctasa COCyaucToro Martpukca
[4], moxeT uHAYUMpOBaTh BbIPABGOTKY aKTUBHBIX HOPM
kucnopoga (APK), 4To NprBOANT K MOBBILLIEHUIO aKTUBHO-
CTW MaTpUKCHON MeTanmnonpotenHasbl-9 [5]. MHoroyuc-
NeHHble UccreoBaHns nokassieatoT, 4to MMPs vrpatot
CYLLECTBEHHYHO POIb B reMoppariieckoii TpaHcopmaLmm
04aroB MLLEMMUYECKOTO MOBPEXAEHUS TONOBHOTO MO3ra,
OOHOBPEMEHHO BbI3bIBas 13MeHeHus ypoBHs TIMP-1 [6].

Ha akcnepyMeHTanbHbIX MOAENSX ULWEMIW FONIOBHOTO
Mo3ra 6bIno nokasaHo, 4to TIMP obrnagaet npoTeKTUBHBIMM
CBOJWICTBaMM MO OTHOLLEHWMIO K remaTo3HLedannyeckomy
6apbepy (MFOB), nHrnbmpys aktusHocte MMP-9 [7]. BanaHc
MMP/TIMP nmeeT peluatrolLee 3HaueHre B roMeocTase 1
PEMOAENMPOBAHUM BHEKMETOYHOMO MaTPUKCa, KOTOPbIN
HeobxoaumM Ans pa3HoobpasHbIX Kak PU3NONormiyeckmnx
MPOLIECCOB, BKITOYas POCT KNETOK, MUrpaLiyio, anonTos, Tak
1 natonordeckux. Ponb auctanaHca MMP/TIMP HepocTa-
TOYHO M3y4YeHa B YCMOBUSIX XPOHUYECKOTO MLLEMUYECKOTO
MOBPEXEHMS FONOBHOTO MO3ra YeroBeka, B YaCTHOCTH Ha
¢hoHe AnabeTNYecKo aHronaTum.

Lleanb pa6otbi

M3yunTb 0COBEHHOCTM MMMYHOTUCTOXUMWUYECKON 3KC-
npeccum MMP-9, TIMP-1, otHoweHus MMP/TIMP B kope
rOfIOBHOMO Mo3ra npy caxapHoM anabete 2 Tuna.

Matepuanbl U METOAbI UCCAEAOBAHUA

lNpoBeeHo NaToMOPONOrM4ECcKOe 1 UMMYHOTUCTOXUMU-
yeckoe (MIX) uccnegosaHue TkaHW roNIOBHOMO MoO3ra Ha
CeKuMoHHoM Matepuane. /3ydeHo 30 CEeKUMOHHBIX cry-
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Yaes, pasfeneHHbIX Ha OCHOBaHWM pesyrnbTaToB aHanmsa
aHaMHeCTNYECKUX 1 NaToNoroaHaTOMUYECKUX JaHHbIX Ha
Tpu rpynnbl. MNepsyto rpynny (V1) coctasunu 10 ymep-
Wmx 60MbHbLIX OT pasnnyHbIx 3abonesannin 63 Hannums
npusHakos C[1 n uepebpoBackynsapHoi NaTonori — oH1
CNONb30BaHbl B KAYECTBE YCMOBHOMO KOHTpOns. Bo BTO-
pyto rpynny (V2), yunTtbiBas 04eHb YacToe codetaHue CL
C arepocKnepo3oM 1 ero LiepebparnbHbIMU NPOsSBNEHNAMMY,
ANS OLEHKW UX BNUSIHWSA Ha pe3ynbTaT uccnegosaqus Cl,
otobpaHbl 10 cryyaeB cMepTh OT Tsxenoin Lepebposa-
CKYNSIPHOM NaTonorun (GucLMpKynsTOpHO-ULLEMMYECKas
SHUedanonatvst Ha NoYBe CTEHO3MPYIOLLETO aTepockrie-
po3a — [IN3) 6e3 kakux-nubo nposisneHmin CL. B TpeTbto
rpynny (V3) Bownu 10 ymepinx 60mbHbIX B YCNOBUSIX
HanMMuMs KNUHUYECKN M MOPCEONOTMYECKN BbIPKEHHOTO
C[1 6e3 npn3HakoB HOW LiepebpoBacKynsipHOiA Natonorum.
Kycoukw kopbl ronioBHoro moara cukcuposanu B 10 %
3abycepeHHOM chopManuHe v 3anueanu B napacuH. Oco-
6EHHOCTY rMCTONOMNYECKOTO CTPOEHMS UCCReayeMbix 06-
pasLioB 13yyarnu B cpe3ax, OKPALLEHHbIX reMaToKCUIIMHOM 1
3031HOM. UIMX-1ccnenoBaHme NpoBOAMNM MO CTaHLAPTHOM
METOAMKE, MPEAYCMOTPEHHO NPOM3BOAUTENEM aHTUTEN.
Mcnonb3osanu nonuknoxansHele aHTutena Rb a-Hu
MMP-9 (92 kDa Collagenase IV) («Thermo Fisher Scientific
Inc.», CLLA), MOHOKMOHarbHbIE aHTUTENA CeLMgUYECKOr0
TKkaHeBOro MHrnbutopa metannonporeas Mo TIMP-1 Ab-2
Clone 102D1 («Thermo Fisher Scientific Inc.», CLLUA).
Pesynsratsl IMMYHOTYICTOXVIMUHYECKOI peaKLyvm OLiEHM-
Banu B CTaHAAPTV3VPOBAHHOM Ofe 3peHNs MUKpOCKona
Scope. A1 «Carl Zeiss» (®PI') n kamepoii Progres Gryphax
Jenoptik 60N-C1"1,0x426114 (®PT") npu yBennyermmn x200,
B KaX[OM Cryyae aHanua npoBoauny B 5 nonsx 3pexns ¢
noMoLLbto Nporpammbl Bupeotect — Mopdonorus 5.2.0.158
(OO0 BupgeoTect, P®), ypoBeHb aKCmpeccu Mapkepos
ouenvBanu B ym2. OueHKa pesynbTaToB NpOBOAMNACh
Mo nokasaTensM OTHOCWTENbHOW NNoLaan 3KCnpeccumn
(S, %). OTHOCHTENbHYtO NnoLaak akcnpeccm (S, %)
paccuMTbIBanM Kak OTHOLUEHME NoLlaau, 3aHUMaeMon
MMMYHOMO3WUTUBHLIMU KINETKaMK, K 0BLueit nnoLiaay nons
3peHust. Takoke Ans OLeHKU HapyLUueHnst 6anaHca TKaHeBoro
romeocTasa oueHmBanu cootHowweHne MMP/TIMP [8].
Cratnctnyeckyto 06paboTKy MoMyyYeHHbIX AaHHbIX
MpoBoAUNHK C NoMolLLbto NakeTa Statistica® for Windows 13.0
(StatSoft Inc., nuueHans Ne JPZ8041382130ARCN10-J).
Bolumcnanu meauaHy (Me), HKHWIA 1 BEPXHWIA KBApTUIKU
(Q1; Q3); cpaBHeHe Mexay ABYMS rpynnamu HabnoaeHui
MPOBOAVNM NPY NOMOLLM KpUTepust MaHHa—YWTH; koppens-
LIMOHHBIN aHanW3 NpoBEAEH C NPYMEHEHeM koadpuLmeHTa
paHroBoii koppensumm Cnupmera. Pesynerathl cumtanu
CTaTUCTUYECKN 3HaUYMMBIMM Ha ypoBHE 95 % (p < 0,05).

Pe3yabtatbl

B pesynbrate WUIMX-uccnegosanus yCcTaHOBIEHO, YTO
uuTonnasmatuyeckast akcnpeccus MMP-9 obHapyxwisa-
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Tabnuua 1. KoppensaumnoHHble cBA3M Mexay nokasarensmm

Box & Whisker Plot akcnpeccum MMP-9 n TIMP-1 B rpynnax cpaBHeHust
3,0 T T T T
2,5 KOHTPOAb
MMP-9 1,000 0,206
20 TIMP-1 0,206 1,000
A3
s MMP-9 1,000 -0,048
e TIMP-1 -0,048 1,000
2 cA
10 MMP-9 1,000 -0,102
a TIMP-1 -0,102 1,000
0,5 -
€TCA B KNEeTKax SHAOTENMS, HEMPOHAX U MUKPOITM KOPbI
0,0 TONIOBHOMO Mo3ra. B rpynne yCrnoBHOr0 KOHTPOMS ypoBEHb
o Median akcnpeccum coctasnset 0,434 (0,339; 0,792) %, B rpynne ¢
0,5 025-75% N3 oTmedeHo Bo3pacTaHme aToro nokasarens B 1,5 pasa—
V1 V2 V3 T Min—Max

0,652 (0,398; 1,103) %, (p > 0,05). B rpynne C[ 2 Tuna
mMeamaHa JaHHoro nokasatens coctasuna 0,829 (0,636;
1,034) %, uto cTatucTyeckn goctoeepHo (p < 0,05) B 1,9
pasa 6orbLLe Mo CPaBHEHVIO FPYNMON YCIIOBHOTO KOHTPONS,
Box & Whisker Plot HO HepocToBepHo (p > 0,05) B 1,27 pasa 6onblue, Yem B

Puc. 1. Mokasatenu yposHs akcnpeccun MMP-9 B rpynnax cpaBHeHus: V1 — koHTponb, V2 — N0,
V3 - rpynna C[l 2 Tvna.

16 rpynne QW3 (puc. 1).
14 _ CornacHo nomy4eHHbIM AaHHbLIM, LUTOMMasmaTuyeckast
’ akcnipeccusi TIMP-1 o6Hapyxu1BaeTcs B KNneTkax aHaoTe-
12 NS, acTpOLMTaX U MUKPOITIAW KOpbI FONOBHOTO Mo3ra. B
rpynne yCroBHOIO KOHTPOMS YPOBEHb 3KCNPECCUM COCTaB-
10 nser 0,449 (0,254; 0,601) %, B rpynne ¢ 3 ycraHoBneHo
- He3HaunTeNbHOE CHUXEHMe 3aToro nokasatens — 0,444
g o8 (0,306; 0,688) %. B rpynne C[] 2 Tvna onpegensiercs
= CTaTUCTUYECKV LOCTOBEPHOE CHMKeHWe akcnpeccin TIMP-
0,6 1, MeamaHa atoro nokasatensi coctasuna 0,278 (0,196;
. 0,554) %, uto B 1,77 pasa MeHbLLIE N0 CPABHEHWIO C KOHTPO-
0.4 nemun B 1,6 pasa mexbLue rpynnsl O3 (p < 0,05), (puc. 2).
KoppensiLvoHHbIi aHanus, NpoBeaEHHbIN Mexay rpyn-
02 nami CPaBHEHUS], HE BbISIBIIN CTATUCTNYECKM JOCTOBEPHbIX
00 EI 2"59_0';2"% cBA3en Mexay nokasarensamm akcnpeccum MMP-9 n TIMP-1.
V1 V2 V3 T Min-Max Pesynbrathl npeacTaeneHsl B mabnuue 1.
B pesynbrate pacuyeta oTtHowenus MMP/TIMP B
Puc. 2. Mokasatenu yposHs akcnpeccun TIMP-1 B rpynnax cpaBHerms:: V1 — koHTpons, V2 - NG, rpynnax cpaBHEHWsi YCTAHOBIEHO: B rpynne YyCrioBHOroO
V3 —rpynna C[l 2 Tna. KOHTPOIIS! 3TOT Mokasarenb coctasun 1,386 (0,618; 2,29),
Box & Whisker Plot B rpynne OO Habniopaetcs TEHOAEHUMS K YBEMUYEHNIO
16 . ' (cratuctuyeckn HepgoctoBepHoe) MMP/TIMP — meamaHa
_ coctasuna 1,528 (0,619; 3,056) (p > 0,05). B rpynne C[
14 OTMeYaeTCsl CTaTuCTUYeckn JoctoBepHoe (p < 0,05) ysenn-
12 YeHue AaHHoro nokasarens 2,732 (1,665; 4,643), ytos 1,97
pa3a NpeBbILLIAET 3HAYEeHME rPynMbl YCOBHOIO KOHTPOMS 1
10 B 1,79 pasa — rpynnel N3 (puc. 3).
s s
> 06c¢yxaeHue
o
= ° CornacHo nony4eHHbIM aaHHbIM, C[1 2 Tvna xapaktepu-
4 3yeTcs JocToBepHO Oonee Bbicokoi akcnpeccuennt MMP-9
o [0,829 (0,636; 1,034) %] B CpaBHEHMM C rPYNMON YCIOBHOIO
2 koHTpons (puc. 1). MonyyeHHbIe NokasaTenu cornacyotes
0 C nuTepaTypHbIMK CBEAEHUSIMUW. Tak, Mo AaHHbIM Turner n
o Median Sharp, 2016, HabntogaeTcs nosbilweHne ypoeHs MMP-9,
-2 025-75 % BbISIBMIIEMOrO Kak B nnaame GOMbHbIX C ULIEMUYECKM
Vi V2 V3 T Min-Max

MHaPKTOM rONOBHOMO MO3ra, Tak U B AKCTIEPUMEHTAsbHbIX

MOZENSIX XMBOTHBIX C OCTPOV LiepebparnbHoii nwemmen
Puc. 3. Mokasatenu otHoweHnst MMP/TIMP-1 B rpynnax cpasHeHusi: V1 — koHTponb, V2 — NQ, A pout LEpEop N
V3 — rpynna CI1 2 Tuna. [9]. 311 n3amerenna MMP-9 cBs3bIBaIOT C BO3AEACTBUEM

peﬂep(bySMOHHOFO noBpexaeHns, oKCMaaTMBHOIO CTpec-

470 ISSN 2306-4145 http://zmj.zsmu.edu.ua 3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



ca, aKTMBaLMEeN TKAaHEeBOrO akTMBaTopa Mria3MMHoreHa
(tPA-activation), a Takke npopykuven HedTpodunamn u
makpodparamu pro-MMP-9 [10]. Zhang et al., 2017 oTmeva-
10T BO3MOXHOCTb BO3AENCTBUSA LiepebparnbHoi NeMnmn Ha
9KCMPECCMIO0 MaTPUYHbIX METaNoNpoTenHas npy avaderte.
Metabonuuyeckme HapyLlleHus, Bbi3BaHHbIE [1MabeToM,
M3MEHSIIOT CTPYKTYPY U (byHKumio GasanbHon MemOpaHb,
4TO MPWBOAMT K aHOMasbHOW AerpazaLmmn 1 pereHepaLym
cocyamcToi 6asanbHoi MembpaHsbl [6]. Mneprivkemns
YBENUYMBAET KaK OKCIUTENbHBINA CTPECC, Tak U aKTUBHOCTb
MMP-9, uto npuBoauT K Aerpagaunu 6enkoB MAOTHbIX
KOHTaKTOB LiepebparbHbIX MKPOCOCYLOB W ycyrybnseTt auc-
¢yHKUMtO remaToaHLEebannyeckoro 6apsepa [11]. B pabote
Zhang et al., 2015 noguepKk1BaETcs, YTo MyTaLyis pOMoTopa
reHa metannonpotenHasbl-9 (rs 3918-242) cHkaeT puck
[AmabeTnyecknx MUKPOCOCYANCTLIX OCNIOXHEHWN [12].

YcTaHOBMNeHa TEHOEHLMS K CHDKEHMIO 3KCMpeccum
TIMP-1 B uccnegyembix rpynnax no CpaBHEHMIO C rpynnoi
ycnosHoro koHTpons. Mpu C ypoeeHb akcnpeccun TIMP-1
CTaTUCTUYeCKM JOCTOBEPHO Hke (p < 0,05) rpynnbl ycrios-
Horo KoHTpona n N3 [0,278 (0,196; 0,554) %). QaHHble
Hay4HoW nuTepaTypbl B OTHOLIEHUM akcnpeccun TIMP-1'y
6onbHbIx ¢ C[] 2 TMna HeoaHo3HauHbI. Tak, 60NbLUMHCTBO
YCCriefoBateneii yTBEepXAatoT, YTo B OCTPOM NEPUOAE WH-
¢hapkTa ronosHoro moara npu Auabete 1 6e3 Hero ypoBeHb
TIMP-1 noBbiwaetcs (kak KOMMNEHCATOpHas peakuust Ha
MOBBILLEHHBIN YpoBeHb Lmpkynsumn MMPS) ans nopaep-
XaHus 6anaHca Mexzay npoteasamu v MHrnbutopamu [13].
B 0 e Bpems npu pa3BuTiv AnabeTnieckomn peTuHonaTu,
0CTpOro uHdapkTa Muokapzaa y 6onbHbix ¢ CL, a Takke npu
pasBuUTUM AnabeTnyeckoi CTOMbl OTMEYAETCS CHUKEHWE
yposHs TIMP-1 B nna3wme kposu [14—16]. B pabote n Nagy
et al., 2016 nokasaHo, YTO MLLEMMYECKOE NOBPEXAEHME W
nocneaytlee BocctaHoeneHne LIHC moxeT npusectu
kak k ysenuueHnto MMPS, Tak 1 k CHikeHuto yposHs TIMP
Y MauWeHTOB C MHCYNLTOM WK TPaH3VTOPHOW ULeMUeN
[16]. Mo paHHeiM Moore u Crocker, B ycnousix nato-
norumn noBbleHHas akcnpeccuss MMP BegeT k obuiemy
yBenuyeHuro MMP-onocpeoBaHHOTO NpOTeonM3a, YTo
Takke NpuBoamT K uctoleHno 6enkos TIMP, gocTynHbIx
ans obecneyeHns peLenTop-onocpenoBaHHoON nepeayn
CUrHarmoB, M3-3a YEro CHUXAEeTCs YPOBEHb 3KCMpPeccum
TIMP [8]. B uccneposanum Piccardi et al., 2015 nokasaHo,
YTO Y Mbilen ¢ BblkMtoYeHHbIM TIMP-1 onpenensetcs
csepxakcnpeccus MMP-9, ycuneHue npoHnLaemocTy
3B 1 nwemmnyeckoe NOBpeXAEHE ronoBHOro Moara [17].
Takvie HeoHO3HaYHbIE jaHHble, MO-BUAVMOMY, CBA3AHbI C
pasHbIMy cnocobamm nonyyveHns matepuana ans namepe-
HWS YPOBHS MapKepa: Tak, B NofaBnsitoLLemM 60mnbLUMHCTBE
1CcCrefoBaHnin ypoBeHb nameHeHns TIMP-1 onpegensnu
60 B SKCEPUMEHTANBHBIX MOAENSIX XXMBOTHBIX, MO0 B
nnasme kpoBu 6onbHbIX. Halle nccrnesoBaHue BbINONHEHO
Ha CeKUMOHHOM Martepuane, 1 ypoBeHb KCmpeccun Map-
KEPOB OL|EHMBANCS HENOCPEACTBEHHO B TKAHW FONIOBHOIO
moasra. ELLe ofHON BO3MOXHOW NMPUYMHON pasnuyns nony-
YeHHbIX PEe3ynbTaToB MOCIYXMMNO UCCMEOBaHNE Pa3HbIX
BWJOB MLLEMUYECKOTO MOBPEXIAEHMS.

YcraHoBneHo, 4yto otHowerne MMP/TIMP npn C[ 2
TUNa 3HaYUTENBHO Gonblue, YeM B rpynnax cpaBHeHUs (p
< 0,05), 4TO yKa3sbIBaET Ha yBENMYEHNE NPOTEONUTUYECKON
aktBHocT MMP 1 Hanuume cTonkoro aucbanaHca B rome-
0CTa3e TkaHu ronoBHoro mMoara. o gaHHbIM Satoru lkemoto
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etal., 2018, cootHowweHne MMP-9/TIMP-1 otpaxaet cTeneHb
MOBPEXAEHNs reMaToaHLedanmyeckoro bapbepa [18], uto
ONpeaEnsieT BbIpaXXEHHOCTb reMOppar4eckoii TpaHcopma-
LM 1 OTeKa TKaHy MO3ra NMpy ULLIEMYECKOM NOBPEXOEHUN.

BbiBOADI

1. Mpwn caxapHom anabete 2 TUNa B KOpe rofioBHOMO
Mo3ra oTMevaeTcs Bo3pacTaHue akcrnpeccun MMP-9 B
CPaBHEHWUU C YCIOBHOW rpynnoi KOHTpons v rpynnoi Q3.

2. YposeHb akcnpeccum TIMP-1 npu C[1 2 Tvna gocro-
BEPHO HIKE N0 CPABHEHMIO C MPYMNMOii YCIIOBHOTO KOHTPOMS
v rpynnoi AN3.

3. OtHowweHwe MMP/TIMP npu C[1 2 Tvina 3Ha4nTensHO
GorbLUe rpynn CPaBHEHNS, YTO OTPAXKAET CTEMEHb MPOTEO0-
nnTUYeckoro aucbanaHca u HapyLLEeHUst roMeocTasa TkaHu
TOMOBHOTO MO3ra.

4. BospactaHue ypoBHs akcnpeccut MMP-9 1 cHuxe-
Hve ypoBHs akcripeccun TIMP-1 B kope ronoBHOro mMosra
npu CO 2 TMna cnocobCcTBYET MOBLILLEHHON MpOHMLae-
mocT OB 1 SBNSIETCA BaXHbIM 3BEHOM B NaToreHese
[nabeTNYeCcKon MUKpOaHT1onaTuu.

MepcnekTmBLI JanbHeNWNX uccnenoBaHum. May-
YeHue Apyrux 3BeHbeB naToreHe3a, 3a4eliCTBOBaHHbIX B
MpOLeCCe NaTonor4eckoro aHrMoreHe3a B Kope rofoBHOMO
Mo3ra npw caxapHoM auaberte 2 Tuna.
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Aim. To determine the pathogenetic role of hepcidin in the development of anemia of inflammation in young children.

Materials and methods. The content of hepcidin, ferritin and erythropoietin was studied in young children. The serum total
iron-binding capacity, the coefficient of saturation of iron in transferring was determined. The main group consisted of children with
acute inflammatory bacterial diseases of the respiratory system: the first subgroup included children with anemia of inflammation,
the second group — without anemia. The comparison group included children with iron deficiency anemia without inflammatory
manifestations. The control group consisted of conditionally healthy children. The studied groups were age- and sex-representative.

Results. Patients with acute bacterial diseases of respiratory tract who developed anemia of inflammation had an elevated level
of hepcidin, doubling the control group indicator (2.09 (1.81; 2.24) ng/ml and 1.07 (0.98; 1.17) ng/ml, respectively, P < 0.05). Its
increase did not depend on the etiological factor of the disease; however, it increased with the disease severity. Low iron content
was found in the first subgroup compared with other groups (P < 0.05), and in the second subgroup, there was an increasing trend
inits content (P > 0.05). A high level of ferritin was detected in both subgroups, the concentration of which was 2 times higher than
in the control group (P < 0.05). A close direct correlation was established between the serum contents of hepcidin and ferritin in
the studied groups of children (r = +0.93, P < 0.01). The coefficient of saturation of iron in transferring was lower in the main group
than in the comparison and control groups (P < 0.05). The level of serum total iron-binding capacity was statistically significantly
decreased in the first subgroup (P < 0.05), and significantly increased in the second subgroup (P < 0.05), while there was only its
downward trend (P > 0.05) in the comparison group. An increase in the content of erythropoietin was observed only in the group
of children who were diagnosed with iron deficiency anemia. Its level was statistically significantly higher than the indicators of
both subgroups of the main and control groups (P < 0.01).

Conclusions. Hepcidin plays a significant pathogenetic role in the development of anemia of inflammation in young children
due to the regulatory effect on iron deposition. The increase in its level in response to the development of a bacterial inflam-
matory process of the respiratory system in young children did not depend on the etiological factor of the disease.

PoAb rencuauHy B NaTOreHETUUHUX MeXaHi3Max po3BUTKY aHeMii 3ananeHHsA
B AiTel paHHbOTO BiKY, AAKi MalOTb rocTpi 3ananbHi 6akTepiaAbHi 3aXBOpPIOBAHHA
opraHiB AMXaHHSA

I. 0. AexeHko, A. O. Morpi6Ha
MeTa po6oTH — BUBYNTW MATOrEHETUYHY PONb rencuamnHy B PO3BUTKY aHEMIT 3anarneHHs B [iTeil paHHbOTO BikY.

Marepianu Ta metogu. Buunnun BMICT rencuamHy, eputuHy Ta epUTPONOETUHY B [iTei paHHbOro Biky. BuaHaumnm 3aranbHy
3ani303B'A3yBanbHy 30aTHICTb CUPOBATKW KPOBI, KOEMILIEHT HAaCU4YEHOCTi TpaHChepuHy 3anizoM. OCHOBHY rpyny YTBOPUAW 4iTU
3 rOCTPUMK 3ananbHUMK BakTepianbHUMK 3aXBOPIOBAHHSIMI OpraHiB AVXaHHS: nepLuy Niarpyny — AiTv 3 aHeMIEro 3ananeHHs,
apyry — 6e3 aHemii. Y rpyny nopiBHAHHS BBIALLNM AiTv 3 3anizoaediunTHOK aHeMieto 6e3 NPOsBIB 3ananeHHs, B KOHTPOMbHY —
YMOBHO 370pOBi AiTW. [Pyni CrocTepexeHHs penpeseHTaTyBHI 3a BIKOM i CTaTTHO XBOPUX.

Pesynktatu. Y fiteit, ski MaroTh rocTpi 6akTepianbHi 3aXBOPIOBaHHS OpraHiB AUXaHHs! i B IKUX PO3BUHYNACs aHEMIs 3ananeHHs,
BW3HAYMINM NiABULLEHWIA PiBEHb rencuamHy, Wo Bbys yaidi HinbLwnMm 3a nokasHuk rpynu koHTporio (2,09 (1,81; 2,24) vr/mn i 1,07
(0,98; 1,17) Hr/mn BignosiaHo, p < 0,05). Moro HapocTaHHs He 3anexano Bif eTionori4HOro hakTopa 3aXBOPKBAHHS, OAHaK 36inb-
LLyBanocs 3 ycknagHeHHsM nepebiry 3axBoptoBaHHs. Hu3bkuii BMICT 3anisa NOPIBHSHO 3 iHLUMMY rpynamMy BCTaHOBUIW B NEPLUIiA
nigrpyni (p < 0,05), y Apyrii nigrpyni BU3Ha4nnm TeHAEHL;to [0 1oro niasuerHs (p > 0,05). Bucokuit piBeHb hepuTHy BUSIBIATW
B 060X niArpynax, oro KoHLeHTpaLlis 6yna Bagivi 6inbLLO, HX y rpyni koHTponio (p < 0,05). BcTaHoBMMM TICHUIA NpsIMUIA 3B'130K
MiXX BMICTOM rencuayHy Ta oepuTiHy B CUpOBaTLL KPOBI AiTew i3 rpyn gocnimkeHns (r = +0,93, p < 0,01). KoedilieHT HacnyeHHs
TpaHcdepyHy 3ani3oM B OCHOBHIN rpyni ByB HXYMM, HiX Y rpynax NopiBHAHHS Ta KOHTPonto (p < 0,05). 3HWKeHHS piBHSA 3aranbHOI
3ani303B's13yBanbHOI 30aTHOCTI CMPOBATKYM KPOBI BYNO CTaTUCTUYHO 3HaYyLLWM B nepLuiv nigrpyni (p < 0,05), BiporigHe nigsuLLeHHs
LIbOro NokaaHuka Bu3Haumnu B nigrpyni 2 (p < 0,05); y rpyni NOPIBHSIHHSA BUSIBUNN Tifbkn TEHAEHLiIO A0 Ti 3HWKeHHs (p > 0,05).
MinBULLEHHS PIBHS EPUTPOMOETUHY COCTepirank Tinbki Y rpymi AiTel, B AKUX AiarHocToBaHa 3anisofediumTha aHemisi. Moro
piBEHb CTATUCTUYHO 3HAYYLLO NepeBULLYBaB MOKa3HMKI OCHOBHOI Ta KOHTPOMbHOI rpyn (p < 0,01).

BucHoBku. lencuavH Bigirpae BaxnmBy NaToOreHETUYHY PoMb Y PO3BUTKY aHeMii 3ananeHHs B AiTeN paHHbOro BiKy BHACMILOK
perynoBasnbHOro BNMBY Ha NpoLec AenoHyBaHHA 3aniaa. MiABULLEHHS Oro piBHA y BiANOBIAb HA PO3BUTOK BakTepianbHOro
3ananbHOro NPoLEeCy B OpraHax AvxaHHs B AiTeN paHHbOro BiKy HE 3anexano Bif eTionoriYHoro haktopa 3axBoproBaHHS.
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PoAb rencuavHa B naToreHeTUYECKUX MeXaHM3MaxX pa3BUTUA aHeMUU BOCNAAeHUSA
y AeTeu paHHero Bo3pacrta, 60AbHbIX 0CTPbiMU BOCNAAUTEAbHbIMH 6aKTepMaI\beIMM
3aboneBaHMAMM opraHoB AblXaHUA

I. A. AexeHko, A. A. MorpebHasn

Lienb paﬁOTbl = U3Yy4NTb NATOreHETUYECKYIo ponb renckmHa B passnTnn aHeMun BocnaneHua y neten paHHero so3pacrta.

Martepuanbi v MeTogbl. V3yunnu conepxaHue rencuamnHa, peppuTiHa 1 3puTponoaTuHa y AeTer paHHero Bospacta. Onpenenunu
00LLLYI0 Kene30CBA3bIBAOLLYH0 CTOCOBHOCTb ChIBOPOTKY KPOBM, KO3(MLIMEHT HACHILLIEHHOCTM TpaHCdepprHa xene3oM. OCHOBHYO
rpynMy CoCTaBuIv AETU C OCTPbIMM BOCIanuTENbHbIMM GakTepuansHbIMv 3a60neBaHNsIMM OPraHoB AbIXaHWS: B NEPBYHO MOArpynny
BKIMKOYEHbI AETW C aHeMueli BocnaneHus, BO BTOpyto — 6e3 aHemuu. B rpynny cpaBHeHWst BOLLNW AeTH C kene3onednumTHOR
aHemuert 6e3 BocnanuTenbHbIX MPOSIBNEHMIA, B KOHTPOMbHYHO — YCIIOBHO 340poBble AeTW. [pynnbl HabrnioaeHns penpeseHTaTBHbI
1o BO3pacTy 1 Nony BoMbHBIX.

Pesynerartbl. Y getelt, 60mbHbIX OCTpbIMM HakTepuanbHbIMY 3a00neBaHNSIMU OPraHOB [bIXaHus, Y KOTOPbIX pa3Bunacb aHemmus
BOCMareHns, OTMEYeH MOBbILLIEHHbIN YPOBEHb rencuanHa, KOTOpbIN MPeBbILIan nokasarenu rpynmbl KOHTpons B 2 pasa (2,09
(1,81; 2,24) wr/mn v 1,07 (0,98; 1,17) Hr/mn cootBeTcTBeHHO, p < 0,05). Ero HapacTaHue He 3aBKCENo OT STMONOMUYECKOrO
¢hakTopa 3aboneBaHsl, 0QHaKO YBENUYMBANOCh NPU NOBBILLEHUN TSKECTU TeYeHNs 3aboneBanns. H13koe cogepxanme xenesa
B MEPBOW NOArpynne YCTaHOBMEHO MO CPaBHEHMIO € ApyrimMu rpynnamm (p < 0,05), Bo BTOpOIt noarpynne oTMeveHa TeHaeHumst
k ero nosbiLweHmto (p > 0,05). OTMeYeH BbICOKWIA YPOBEHb heppuTHHa B 0Benx Noarpynnax, ero KoHLEeHTpauys obina B 2 pasa
BblLLe, Yem B rpynne koHTpons (p < 0,05). YcTaHoBNeHa TecHas NpsiMas CBA3b MEXAY CoAepKaHWeM rencuauHa u hepputuHa
B CbIBOPOTKE KPOBY AeTeit 13 rpynn uccnegosanus (r = +0,93, p < 0,01). KoadpdmumeHT HacbilieHns TpaHceppuHa Xenes3om B
OCHOBHO rpynne Hke, YeM B rpynnax cpaBHeHUst 1 KoHTpons (p < 0,05). CTaTucTuyecky 3Ha4YMMOoe CHIKEHUE YPOBHS o6LLel
Xene3ocBs3bIBatoLLel cnocobHOCTY 0TMEYEHO B NepBoi noarpynne (p < 0,05), a ee 4OCTOBEPHOE NOBbILLIEHVE — B Noarpynne 2
(p < 0,05); B rpynne cpaBHEHWS yCTaHOBMEHA NNLLb TEHAEHLMS K ee CHkeHmto (p > 0,05). MNMoBbILLeHWe YpOBHS 3pUTPONOaTUHA
Habnoganu Mvwb B rpynne AETeR, Y KOTOPbIX AMArHOCTUpOBaHa xenesoaeduuntHas aHemusi. Ero ypoBeHb CTaTUCTUYECKN
3HaYMMO MpeBbILLan Nokasaternb OCHOBHOM W KOHTponbHo rpynn (p < 0,01).

BbiBoabl. lencuanH urpaet 3HA4YMMYH0 NaToreHeTU4eCKyo porb B Pa3BUTUN aHEMUU BOCNaneHus y [ETEN paHHero Bo3pacta
3a CYET perynupytoLLero BnSHWUS Ha NpoLecc AenOHUPOBaHNS Xernesa. HapacTtaHve ero ypoBHS B OTBET Ha pa3BuTie bak-
TepuanbHOro BocnanuTernbHOro npouecca B opraHax AblXxaHusa 'y aere PaHHEero Bo3pacTta He 3aBuCerio OT 3TUON0rM4eCcKoro

(hakTopa 3abonesaHus.

The problem of infectious and inflammatory diseases
remains one of the most actual in modern pediatrics, due
to the high frequency with which this pathology occurs in
young children [1]. Continuous improvement in the methods
of inflammatory diseases treatment necessitates an in-depth
study on various forms of this pathology pathogenesis in
order to provide adequate mechanisms of anti-infection
protection in patients [2].

Anemia of inflammation (Al) is considered the second
most common anemia in the world (after iron-deficiency
anemia (IDA)). According to experts, up to 40 % of all
anemias can be considered as Al or combined anemia with
a significant role of Al. These data indicate that the spec-
trum of diseases in which inflammation contributes to
the development of anemia has expanded in recent years
[2]. Despite its prevalence, the pathogenesis of Al has not
been fully studied, but scientists suggest that Al can be
regarded as a marker of the severity and progression of
the disease [3].

The leading mechanism for the development of Al is
the limitation of iron availability for pathogenic bacteria and
macroorganisms in general [4]. In response to inhibition of
iron uptake by microorganisms, the growth of a wide range
of pathogens is suppressed, and sensitivity to the elimina-
tion mechanisms of antibacterial agents action is increased
[5]. In this regard, indicators that allow predicting the devel-
opment of Al in the body deserve attention.

A discovery of hepcidin at the turn of the 20"-21¢
centuries added considerably to the existing concept of
inflammation and mechanisms of an organism'’s resistance
in response to infection. It plays a polymodal role in iron
metabolism. Hepcidin internalizes and degrades ferroportin,

a carrier of iron from enterocytes, macrophages, hepato-
cytes, and placental cells into blood plasma [5]. Disruption
of erythropoiesis leads to a suppression of the iron transfer
into blood plasma, which is accompanied by a decrease
in the degree of transferrin saturation — the plasma iron
transporter — and insufficient supply of iron for hemoglobin
synthesis in maturing erythroblasts, thus realizing a protec-
tive function in reply to the mechanisms of bacterial activity
responsible for iron absorption [6]. The above pathogenetic
links initiate Al manifestation.

Aim
To determine the pathogenetic role of hepcidin in the de-
velopment of Al in young children.

Materials and methods

A total of 80 children aged between 1 month and 3 years
(with an average age of 1.2 + 0.4 years) were examined.
The main group consisted of 40 children with acute bac-
terial diseases of the respiratory tract. In the main group,
bronchitis was diagnosed in 32 (79 %) children, pneumo-
nia—in 8 (21 %) children. Among pathogens, Haemophillus
influenzae prevailed in 19 (46.6 %) children, Streptococcus
pneumoniae —in 12 (30 %) children, Klebsiella pneumo-
niae—in4 (10 %). Other pathogens were identified in solitary
instances. Given the hematological picture, the main group
was divided into two subgroups. The first subgroup included
20 children with Al, which was determined 4-5 days after
the disease onset. The second subgroup consisted of
20 children without anemia. The comparison group was
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Table 1. Some indicators of iron metabolism in the examined children (Me (Q25-Q75))

Indicators, units The main group, n =40 Comparison group, n =20 | Control group, n = 20
Subgroup 1, n =20 Subgroup 2,n =20
) ( )

Hemoglobin, g/l 100 (97; 107)* *129 (119.0; 136.5) 101 (95; 106 125 (119; 132
Serum iron, mmol/ *8.78" (6.82; 15.30) *9.85" (7.55; 12.50) 1310 (9.74; 17.22) 13.88 (12.74; 16.52)
Total iron-binding capacity, mmol/ 41.7* (38.9; 49.0) *51.46* (49.30; 53.10) 43.8 (37.35; 48.05) 46.80 (41.02; 52.25)
*21.01* (17.53; 31.22) *19.14* (15.63; 23.54) 29.91 (26.08; 35.84) 29.65 (31.05; 31.61)
2.09* (1.81; 2.24) 1.89* (1.48; 2.28) 1.91% (1.33; 2.37) 1.07 (0.98; 1.17)
45 (4.2, 6.8) 4 5.(3.50; 5.75) 23.5* (14.0; 29.5) 39(3.3;7.8)

*56.5% (48.0; 63.0) *52* (45; 78) 435 (23.0; 48.0) 29 (16; 50)

Coefficient of saturation of iron in transferrin, %
Hepcidin, ng/ml

Erythropoietin, ng/ml

Ferritin, ng/ml

()*: P < 0.05 — the significance of differences compared with the control group indicators; ()**: P < 0.01 — the significance of differences compared with the control group indicators;
*(): P < 0.05 - the significance of differences compared with the comparison group indicators; **(): P < 0.01 — the significance of differences compared with the comparison group

indicators.

represented by 20 children with IDA without inflammatory
manifestations. The control group included 20 conditionally
healthy children. The studied groups of children were age-
and sex-representative.

Blood serum hepcidin, erythropoietin, and ferritin levels
were measured by enzyme-linked immunosorbent assay
(ELISA) using commercial kits: Human Hepc (Hepcidin)
ELISAKIit (Elabscience, USA), EPO (Erythropoietin) ELISA
(Biomerica, Germany), Ferritin ELISA (ORGENTEC Diag-
nostika GmbH, Germany).

The measuring serum total iron-binding capacity was
carried out by a biochemical method on a Midray BS-200
analyzer using a commercial kit CORMAY IBC (PZ CORMAY
S.A., Poland).

The coefficient of saturation of iron in transferrin was
calculated by the formula:

Coefficient of saturation of iron in transferrin =

Fe* x 100

Total iron — binding capacity
where Fe®* — the serum iron content.

Statistical analysis of the data was performed us-
ing the statistical packages EXCEL and Statistica 13.0
(StatSoft Inc No. JPZ8041382130ARCN10-J). Normality
of the data was checked using the Shapiro-Wilk test. We
used the method of correlation analysis with the Spearman
correlation coefficient calculation. Measurement data of a
non-normal distribution and non-linear dependence were
expressed as a median and quartile (Me (Q25; Q75)). To
assess the differences in indicators, the nonparametric
Mann — Whitney U-test was calculated as a nonparametric
analogue of the Student criterion. Differences were consid-
ered at a significance level of P < 0.05.

All procedures performed in studies involving human
participants were in accordance with the Ethical Standards
of the Institutional and National Research Committee and
with the 1964 Declaration of Helsinki and its later amend-
ments or comparable ethical standards. An informed con-
sent was obtained from all individual participants included
in the study. The full data set of children, their parents,
and physician that support the findings of this study were
not publicly available due to the restrictions of the ethics
approval originally obtained.

Zaporozhye medical journal. Volume 22. No. 4, July — August 2020

Results

Taking into account the fact that pathogens mostly require
iron for survival in the development of bacterial inflammatory
process of the respiratory organs, we studied some indica-
tors of iron metabolism in the groups of examined children.
The results of the study are shown in Table 1.

As can be seen from the table, in children with bacte-
rial respiratory diseases who developed Al, there was an
increased level of hepcidin, which was apparently linked to
the protective and antimicrobial properties of this peptide
[4]. The level of hepcidin in the studied groups depending
on the pathogens was subsequently analyzed (Fig. 7).

The content of hepcidin in the blood serum in children
of the main group, where the causative agent was Hae-
mophilus influenzae, was 1.95 (1.33; 2.40) ng/ml, Strepto-
coccus pneumoniae — 1.92 (1.50; 2.37) ng/ml, Klebsiella
pneumoniae —1.92 (1.65; 2.10) ng/ml, however, there was
no statistically significant difference (P > 0.05) in the data
obtained. The median hepcidin concentrations were 2 times
(P <0.05) significantly increased in children with Al as com-
pared to the control group results. When comparing these
data with the results obtained in the blood serum of children
in the second subgroup and the comparison group, no
statistically significant difference was found (P > 0.05). The
revealed suppressive effect of IDA on hepcidin production
may be due to requirements for increased iron utilization in
the bone marrow for hemoglobin synthesis [8,9].

At the same time, the hepcidin content in the blood
serum of the main group children varied depending on
the disease severity, which is clearly seen in the figure
below (Fig. 2).

The serum level of hepcidin was increased in children
of the first subgroup with the severe disease in comparison
with the subgroup of children with the moderately severe
disease (2.40 (2.24; 2.58) and 1.82 (1.33; 2.26) ng/ml re-
spectively, P < 0.05). In children of the second subgroup
with severe disease, the hepcidin level was 2 times higher
than in children with moderate severity of the disease
(1.93 (1.91; 2.41) ng/ml and 0.92 (0.87; 1.50) respectively,
P <0.05).

Given the iron-regulatory role of hepcidin [7,9], of
particular interest was the analysis of iron metabolism in
the examined children (Table 7).

Anegative correlation was found between hepcidin and
serum iron (r = -0.74, P < 0.05). In the first subgroup, low
iron content was found compared with other groups. Thus,
the median iron content in the control group was 1,6 times
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Fig. 1. The content of hepcidin in the blood serum depending on the pathogens.

1: Haemophilus influenzae; 2: Streptococcus pneumonia; 3: Klebsiella pneumonia; 4: the control

group.
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Fig. 2. The content of hepcidin in the blood serum depending on the disease severity.
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higher than that in the first subgroup (P < 0.05), and 1.5
times (P < 0.05) — in the comparison group. The level of
iron in the second subgroup did not differ statistically signifi-
cantly from that in the first subgroup, although an upward
trend was evident (P > 0.05). However, we noted that in
the second subgroup, similar to the first, the iron content
was significantly lower than in the comparison and control
groups (P < 0.05). The presence of an inverse correlation
between hepcidin and serum iron, apparently, testified to
the negative effect of hepcidin on the iron release from blood
plasma stores, which is probably another manifestation
and realization of anti-infection protection by hepcidin: this
peptide restricts the availability of iron for bacterial growth
[9]. In patients without anemia, hepcidin probably exhibits
milder ferrostatic properties (less pronounced accumulation
of serum ferritin and a decrease in iron levels), adequate-
ly adapts the amount of circulating iron to the needs of
the organism, primarily to the needs of erythropoiesis, and
thereby ensures the maintenance of normal hemoglobin
concentrations. The absence of an indicative iron deficiency

in children from the comparison group, we suggest, can
be explained by the planned therapeutic prescription of
iron-containing drugs.

We found a close direct correlation between the serum
content of hepcidin and ferritin in the studied groups of chil-
dren (r=+0.93, P <0.01). Ahigh level of ferritin was revealed
in the main group without statistically significant difference
between subgroups (P > 0.05). The median concentrations
of ferritin in the main group were 2 times (P < 0.05) signifi-
cantly higher than the data obtained in the control group.
The difference in the results was not statistically significant
in the comparison group (P > 0.05).

Anegative correlation was found between hepcidin and
coefficient of saturation of iron in transferring (r = -0.59),
which seemed logical, taking into account the level of
serum iron in the studied groups. Thus, a low coefficient
of saturation of iron in transferring in the second subgroup
demonstrated a latent iron deficiency development. Its
value was 1.5 times (P < 0.05) lower than in the comparison
and control groups. The coefficient of saturation of iron in
transferring did not differ statistically significantly (P > 0.05)
between subgroups of the main group. It became apparent
that inadequate delivery of the trace element to the bone
marrow and iron-deficient erythropoiesis resulted from
the decrease in serum iron saturation of transferrin. Thus,
one of the mechanisms for the development of Al is the iron
deficiency of redistributive origin [10].

When studying the data characterizing total iron-binding
capacity, we revealed a statistically significant decrease
in the level of blood serum total iron-binding ability only in
a subgroup of children with Al (P < 0.05), in the group of
children with IDA, only a downward tendency was noted
(P > 0.05). At the same time, in the subgroup of children
without Al, we noted a significant increase blood serum
total iron-binding ability (P < 0.05). Taking into account
a statistically significant decrease (P < 0.05) relative to
healthy children serum iron, transferrin saturation by iron
and an increase in serum iron concentration at normal total
iron-binding ability, the obtained data indicate the state of
functional iron deficiency in patients. These changes in
iron metabolism were significantly (P < 0.05) pronounced
in patients with Al.

When analyzing the data given in Table 1, we noted
the increased level of erythropoietin only in the group of chil-
dren who were diagnosed with IDA. Its level was statistically
significantly higher than the indices of both the main and
control groups (P < 0.01). A significant increase in the se-
rum content of erythropoietin in patients with IDA may be
associated with hemic and tissue hypoxia [4]. There was no
significant difference in the level of erythropoietin between
the main and control group (P > 0.05).

Discussion

As aresult of the study, it was demonstrated that Alin young
children with acute bacterial diseases of the respiratory
system was accompanied by the high level of hepcidin. The
increase in hepcidin values did not depend on the etiology
of the inflammatory process, which, to some extent, is
consistent with the data of Nemeth E. (2006), who showed
that hepcidin synthesis was induced exclusively by pro-in-
flammatory cytokines, in particular IL-6, independently of
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the infectious pathogen [7]. At the first stage of our study, a
relative iron deficiency state was revealed, apparently due to
the iron deposition, as evidenced by the twofold increase in
the content of ferritin. Ferritin may not have been sufficiently
low in the face of Al, as it reflects iron stores in the organism
given the protective mechanism of deposition [10]. Pigeon
et al. (2001) discovered that hepcidin mMRNA expression in
hepatocytes was increased in response to iron overload
[11]. The iron deposition found as a result of the study was
probably due to the need for its sequestration in response
to invasion of bacterial agents, which are known to use
iron for growth and action [12]. In the implementation of
this mechanism, hepcidin has a direct coordinating effect.
Increased hepcidin secretion in response to induction of
the pro-inflammatory cytokines leads to a decrease in iron
absorption by enterocytes, export from macrophages and
a decrease in the plasma iron concentration with further
development of Al [1]. The occurrence of a relative iron de-
ficiency state is a protective mechanism aimed at localizing
the inflammatory process and slowing down the growth and
activity of bacterial agents [13,14]. The decrease in hepci-
din values in IDA patients is consistent with the literature
[13,15], and is understandable in terms of hepcidin role in
iron metabolism and an organism’s attempt to replenish its
reserves to ensure normal process of hemoglobin synthesis.
These data are consistent with the opinion of Nemeth et al.
[7] on the interaction between pro-inflammatory cytokines
and hepcidin, which ultimately leads to a decrease in mi-
crobial growth. In conditions of Al, a functional deficiency
of iron occurs, the consequence of which is a decrease in
hemoglobin synthesis. Hepcidin inhibits biologic activity of
erythropoietin through hypoxia-inducible-factor 1, erythro-
ferrone, matriptase-2, growth differentiation factor-15, or
platelet-derived growth factor-BB [16,17]. The importance of
this pathogenetic link is to facilitate iron transit during eryth-
ropoiesis intensification. Despite the fact that the number
of erythropoietin receptors seems to remain unchanged in
patients with Al [4], our study has demonstrated a decreased
effect of erythropoietin in children with Al. A comparative
analysis of the serum erythropoietin content in children
with IDA is indicative. In this condition, an increase in its
content was logical due to the need to increase it in order
to stimulate erythropoiesis. Activation of erythropoiesis
increased the need for sufficiently active transportation of
iron to the bone marrow for hemoglobin synthesis, which in
turn, was ensured by optimizing the absorption of this trace
element in the intestine or by mobilizing it from stores under
the control of hepcidin level [7].

Conclusions

1. Hepcidin plays a significant pathogenetic role in
the development of anemia of inflammation in young
children due to the regulatory effect on the iron deposition.

2. The increase in hepcidin level in response to
the development of a bacterial inflammatory process in
the respiratory system in young children did not depend
on the etiological factor of the disease.
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KoMnaeKcHUM aHani3 oKpeMUX GpaKTopiB pU3MKy

Original research

B popMyBaHHi peKypeHTHOro nepebiry iHdpeKuii ceuoBoi cuctemu B Aiten

T. B. BypHik@*1A-D A B, KBalwHiHa%EF

'HaljioHaAbHa MEAMYHA akapeMmis MiCAAAMMAOMHOI 0CBITH iMeHi M. A. LLynuka, M. KuiB, YkpaiHa, 2AY «IHCTUTYT neaiaTpii, akylepcTsa i riHekono-

rii iveHi akapemika 0. M. A\yk'aHoBoi HAMH Ykpainu», m. Kuis

A - KOHUENLiA Ta AU3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHaAi3 Ta iHTepnpeTalisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - ocTatouHe 3aTBEPAXEHHS CTaTTi

MeTa po60oTH — KOMNNEKCHe BUBYEHHS (haKTOPIB pU3NKy Anst (popMyBaHHs pekypeHTHoro nepebiry ICC y fiten i3 BU3HAYEHHAM
XHBOrO NPOrHOCTNYHOTO 3HAYEHHS SIK MPU OAHOAKTOPHOMY, TaK i Npu 6araToPakTopHOMY BRMBaX.

Marepianu Ta metogu. Obctexunu 2 235 gitent Bikom Big 1 micaus Ao 18 pokiB i3 pisHMMM HehPONOTiYHUMM 3aXBOPIOBAHHSAMM.
OuiHtoBaHHs hakTopis praunky pekypeHTHoi ICC npoBeaeHo y 2 rpynax: i3 pekypeHTHot ICC — 1 (n=447),6e31CC -0 (n=1788).
[lo nepeniky AOCNIMKYBaHUX YMHHUKIB B3STO 14 03HaK (X1—X1 4): Bik <1 poky; xiHo4a ctatb; [PBI, 23 enisogn 3a 6 micsuis; He-
andepeHLiiHa ancnnagis CnonyYHoi TKaHWHW; KICTO3HI YTBOPEHHS! HUPOK; ypeTeporiagpoHedhpo3 Ta iHLWi aHoMarnii po3BuTKy;
MiXypOBO-CE4OBIAHUI PEOIItOKC; HENPOTEHHWI CEHYOBUIN MiXYp, EHYPES; CUHEXIT, PiMO3; BiACYTHICTb AerenbMiHTM3aLi 32 OCTaHHi
6 Mmic.; 3akpen abo CMHAPOM NOAPA3HEHOrO KULLIKIBHUKA; KpUCTanypisl, CONbOBi YTBOPEHHs 3a AaHnmu Y3[; aHTubakTepianbHa
Tepanis B Hanbnvxui 3 MicsiLi; HasIBHICTb PE3UCTEHTHUX YPOIIONiYHMX LTaMIB.

Pesynsratu. OgHOakTopHWiA aHanis 4aB 3MOry BUMyYMTU CTAaTUCTUYHO HEBIPOTiAHI (hakTopy puanKy Npu iX OKPEMOMY BrMBI.
3a pesynsratamm baratoakTopHOro aHanidy po3pobunm MHOXWHHY NOTICTUYHY MOZENb A1 NePCOHiCiKOBAHOTO NPOrHO3y NOB-
TopHoro enizogy ICC y antuHn: odds = exp (0,712 x X, + 3,808 x X, + 6,982 x X, + 2,248 x X, + 0,165 x X, + 0,300 x X+ 0,200
x X+ 0,306 x X, +0,196 x X, + 0,217 x X, + 0,440 x X, + (-3,489)), ne X — 3miHHa (abo chakTop), Wo AopiBHIOE 1y paai
HasiBHOCTI chakTopa Ta 0 — 3a 1oro BigCYTHOCTI.

MaremaTiyHa Moaenb perpecii nokasana BUCOKY CTaTUCTUYHY BipOriaHICTb Ta iHhOpMaTUBHICTL 3a pesynsTatam ii anpobaii,
¥2=161,9, p <0,001.

BucHoBku. Taki paktopu, sk YacTi [PBI, HegudepeHLuiHa ancnnasis CnonyyHoi TKaHUHW, KICTO3HI YTBOPEHHS HUPOK He
dhopmysanm pusuk nostopHoro enisogy ICC. MpoBigHi noauuii 3-nomixx dakTopie BUHMKHeHHs ICC nociganu: xiHova cTatb —
nigeuwyBana wac ICC y autuHm maixe y 12 pasis (RR = 11,898 + 0,252 [7,255; 19,514], p < 0,001), ypeTeporigpoHedpo3 — B
11 pasiB (RR = 10,968 + 0,419 [4,825; 24,933], p < 0,001), MixypoBo-ce4oBiaHuit pecornitokc — y 8 pasis (8,308 + 0,221 [5,380;
12,804], p < 0,05), Bik <1 poky — B 4 pa3u (RR = 3,73 + 0,165 [2,702; 5,158], p < 0,05). IHWi YHHUKM Manu CBill BNMB Ha
po3sutok ICC TinbkW Npu ixHii cykynHin gii Ta niasuwysany nmosipHicts ICC B 1,2-1,6 pasa (p < 0,05).

Comprehensive analysis of some risk factors in the formation of a recurrent course
of urinary tract infection in children

T. V. Budnik, L. V. Kvashnina

The aim - to study the risk factors for the formation of recurrent urinary tract infection (UTI) in children with the determination of
their prognostic value, both in single-factor and multifactorial impact.

Materials and methods. A total of 2 235 children aged between 1 month to 18 years with nephrological diseases were examined.
To assess the risk factors for recurrent UTI in the study population, the patients were divided into groups: with recurrent UTI - 1
(n = 447), without UTI- 0 (n = 1788). 14 traits were taken from the list of studied factors: age <1 year; female gender; ARVI
>3 episodes over 6 months; undifferentiated connective tissue disease; kidney cystic formations; hydronephrosis and other
abnormalities; vesico-ureteric reflux; neurogenic bladder, enuresis; synechia, phimosis; no deworming in the last 6 months;
constipation or irritable bowel syndrome; crystalluria, accumulation of salts according to ultrasound; antibacterial therapy in the next
3 months; the presence of resistant urological strains.

Results. The one-factor analysis allowed to remove statistically insignificant risk factors. As a result of multivariate analysis, a
multiple logistic model was developed for the personalized prediction of a recurrent UT! in a child: odds = exp (0.712 x X, + 3.808 x
X,+6.982 x X, +2.248xX. +0.165 x X, +0.300 x X +0.200 x X, +0.306 x X, +0.196 x X ,+0.217 x X, + 0.440 x X, + (-3.489)),
where X is a variable (or factor) which equals 1 in the case of a factor, and 0 — in the absence of a factor.

The mathematical model of regression showed high statistical significance and informativeness based on the results of its testing, x2=161.9;
P <0.001.

Conclusions. Factors such as frequent ARVI, undifferentiated connective tissue disease, kidney cystic formations did not present
arisk of recurrent UTI episodes. The dominating factors in UTI recurrences were the following: female sex increased the chance of
UTl'in a child almost 12 times (RR = 11.898 + 0.252 [7.255; 19.514], P < 0.001); hydronephrosis — 11 times (RR = 10.968 + 0.419
[4.825; 24.933], P < 0.001); vesico-ureteric reflux — 8 times (8.308 + 0.221 [5.380; 12.804], P < 0.05); age <1 year — 4 times
(RR=3.73 £0.165 [2.702; 5.158], P < 0.05). Other factors influenced the development of UTI only in their combined effects and
increased the probability of UTI by 1.2-1.6 times (P < 0.05).
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KoMnAeKCHbIN aHaAU3 HEKOTOPbIX GaKTOpPoB pucka B GOPMUPOBAHUH PEKYPPEHTHOTO
TeueHUA UHPEKLUHU MOYEBON CUCTEMbBI Y AETEW

T. B. bByaHuk, A. B. KBawHuHa

Lienb paboTbl — KOMNNEKCHOE 13ydeHne hakTopoB pucka B hopMMpOBaHumM pekyppeHTHoro Tedenns UMC y petei ¢ onpege-
NEHUEM UX NPOTHOCTUYECKOTO 3HAYEHMS KaK NPK OGHOMAKTOPHOM, TaK W NpU MHOrOGhakTOPHOM BO3LENCTBUM.

Marepuansi u metoabl. O6cnegosanm 2235 feteit B BodpacTe oT 1 mMec. o 18 neT ¢ pasnunyHbIMu Hedpponornyeckumm 3abo-
neeaHuamu. OueHka hakTopoB pucka pekyppeHTHoi UMC nposegeHa B 2 rpynnax: ¢ pekyppeHTHoit UIMC — 1 (n = 447), 6e3
MMC -0 (n=1788). B nepeyeHb 1ccreayemblx dhakTopos B3AThl 14 npuatakos (X, — X, ,): BospacT <1 roga; xeHckuit non; OPBW,
23 3nM3040B 3a 6 Mec.; HeanddepeHLMpPOBaHHas ANCMAa3NA COEANHUTENBHON TKaHW; KUCTO3HbIE 06pa3oBaHNs Novek; ypeTe-
pornapoHedpo3 1 Apyrie aHoManuy PasBUTHS; NMy3bIPHO-MOYETOYHUKOBBIA PEOKC; HEMPOTEHHBIA MOYEBOI My3bipb, JHYPES;
CuHEXMM, OUMO3; OTCYTCTBME [erenbMUHTI3aLMM 3a NocneaHne 6 MecsLes; 3anop Unu CUHAPOM PasapaeHHONO KULLEYHIKA;
KpucTannypws, coneble 06pasoBaHns No faHHbIM Y3W; aHTubakTepuanbHas Tepanus B bnvxaniume 3 Mecsua; Hanmune pes-
CTEHTHbIX YPOMOTMYECKNX LUTaMMOB.

Pesynerartbl. [poBeeHHbI 0QHOMaKTOPHbIM aHanW3 no3BONM BbIAENNTL CTAaTUCTUYECKN HEOOCTOBEPHbIE (haKTOPbI pucKa.
B pesynbrate MHoroghakTopHoro aHanuaa paspabotaHa MHOXECTBEHHas MOrMCTYeCcKast Mofenb A1 NePCOHMMULMPOBAHHOMO
nporHosa nosTopHoro anusofa MMC y pebeHka: odds = exp (0,712 x X, + 3,808 x X, + 6,982 x X + 2,248 x X, + 0,165 x X, + 0,300
x X,+0,200 x X, +0,306 x X, + 0,196 x X, + 0,217 x X, + 0,440 x X, + (-3,489)), rae Xn — nepemeHHast (1 thakTop), pasHas
1 npu Hanu4uwm haktopa n 0 — B cryyae ero otcyTcTBUS. MatemaTnyeckas MOAEerb PErpeccu NoATBEPAMA BbICOKYH CTaTUCTH-
4ecky'o JOCTOBEPHOCTb W MHAOPMATUBHOCTL MO pesynsratam ee anpobauum, X2 = 161,9, p < 0,001.

BriBoab!. Takvie chaktopbl, kak YacTele OPBW, HeanddhepeHLMpoBaHHas ANCTNa3ns COEAVHNUTENBHO TKaHW, KUCTO3HbIE obpa-
30BaHs NOYEK He hOPMMPYIOT PUCK MOBTOPHOTO 3nu3oaa MMC. JiuaupytoLuve noavumm B cogenctaum IMC 3aHUMani: XeHCkui
non — noBbiwancs waHc MMC y pebeHka noytv B 12 pa3 (RR = 11,898 + 0,252 [7,255; 19,514], p < 0,001), ypeTeporvapoHed-
po3 —B 11 pa3 (RR = 10,968 + 0,419 [4,825; 24,933], p < 0,001), ny3bIpHO-MO4ETOUHUKOBBIN pedortoke — B 8 pas (8,308 + 0,221
[5,380; 12,804], p < 0,05), Bo3pacT <1 rona —B 4 pasa (RR = 3,73 + 0,165 [2,702; 5,158], p < 0,05). [pyrvie dhakTopbl nmenu ceoe
BMvsiHWE Ha pa3suTie MIMC Tonbko npu Ux COBOKYMHOM AeCTBIM 1 noBbiLuany BepositHocTe MC B 1,2—-1,6 pasa (p < 0,05).

IHcpekuist cevoroi cuctemmn (ICC) — nowumpeHa npuymnHa
antsaumux xsopob. CevoBwMBIgHI LWNSXK nocigatoTb apyre
MicLie 3a 4acTOTO 3apaXeHHs AiTei Nicns 3axBoptoBaHb
AnxanbHux Wnsxie [1-3] i nepLue y HEMOBRAT i AiTei BikOM
1o 2 pokis [4,5]. Maitxe 5-10 % piTeit MatoTb npuHaim-
Hi oguH enisog ICC, B akux Big 30 % Ao 50 % Bunaakis
cnocTepiraeTbes 0anH Y GinbLue peunavsis [6,7].

HanexHa piarHoctvka Ta cBoevacHe nikyBaHHs ICC
AyXe BaXNMBI ANs NpodinakTUKM NOBTOPHMX €Mi30AiB i
¢hopmyBaHHs ycknagHeHoro nepebiry, Lo noTpibHoO AoHO-
CWTW [0 CBigOMOCTI 6aTbkiB. Ane ynpaeniHHs XpoHisaLjeo
Ta NPOTHO30M 3aXBOPIOBAHHS CMPSIMOBAHE He TiNbKu Ha
nikyBaHHs roctporo enisogy ICC, a 11 Ha BCTaHOBNEHHs i
eTionorii, BUSBMNEHHS (aKTOPIB PU3NKY, LIO 3yMOBITIOKTb
peunavem i peiHdexuii [5,6].

Bigomo, wo y 50-90 % paiteit, ski Manu debpunbHy
ICC, BusiBnstoTb CUMHTUrpadiyHi AeEKTU KOPY HAPOK, LLIO
cBigumMTb Npo rocTpui nienoHedbput (IIH) [6]. Cepen aiten,
ki MatoTb caigyeHHs npo MH Ha cumHTurpadii, y 40-60 %
naujieHTiB (hopMyroTLCS MOCTiHI pybui Hupok [8-11]. Lie
MOXe CMPUYMHUTY TPUBANi YCKNAAHEHHS, SIK-OT riNepTOHis,
MpOTEiHYpis, Npeeknamncis/eknaMncia nig yac BariTHoCTi,
3HUXEHHS (YHKLIT HUPOK i KiHueBa cTagis XHH y nogans-
womy xuTTi [3,4,6]. MneptoHia Tpannsetsca y 10-20 %
AiTen i3 pybLioBaHHAM HUPOK, WO BuknukaHe MIH [8,9].
Xoua 3aranom meHLue Hix 1 % autsyoi ICC npussoanTs A0
XHH, nigTBepmkeHa acouiaLis Mk MiXypoBO-CE4OBIgHUM
pedntokcom (MCP), pedhritokc-Hedpponarieto (PH) i kiHue-
Boto ctagieto XHH [12,13]. PH npunagae Ha 25 % aiten i3
KiHLeBoto cTapieto XHH, siki noTpebytoTb XpoHivHOro Ajaniay
abo TpaHcnnaHTauii Hupku [6,14].

Mpu nowwpenHi Big 1 % Ao 2 % nepeuHrmin MCP €
OfHUM i3 YaCTWX i CynepeydrinBIx yponoriyHuX BigXuneHb y
aited, akuin cnpuimnnsie ICC [12]. 3a aeskuMy gaHumu, Big
30 % po 50 % giten 3 ICC matots MCP [13].

MepBuHHUIA MCP — Lie cuTyauis, Konm BiH € i30nb0Ba-
HOHO 3HaXIJKOK Ta He NOeHaHWIA i3 Byab-SKOH CKIaHOK
BPOYKEHOI0 aHOMariet0 CEYOBMBIAHMX LUNSIXIB, CUHAPO-
MOM MynbTUOPraHHoOT ManbopmaLlii, HepBOBO-M'130BOHO
ancoyHkuieto cevosoro mMixypa (HCM) abo HenpoxigHicTio
Ce4OBOro Mixypa BHaCMiLOK BPOMKEHOrO KnanaHa 3aHbLol
ypeTpu y xnonuukis Towwo [13,14].

Hessaxatou Ha Te, Lo MCP i ITIH yacTo TpannstoTbes
He3anexHo oauH Big ogHoro, MCP € Bu3HavanbHuM ghak-
Topom [TIH [7,9] i dhakTopom puanky pyOLitOBaHHS! HUPOK,
3aXBOPIOBAHICTb Ha sIKi iICTOTHO Kopentoe 3i cTyneHem MCP
[9]. Omxe, kombiHaLis nepauHHoro MCP Ta ICC npussoantb
A0 pybLioBaHHS HUPOK [8,12].

Ane, K BiIOMO, iHLLi YUHHWKI TaKOX MOXYTb BifirpaBa-
TV CBOIO BU3HAYamnbHy porb y )OpMyBaHHi PEKYPEHTHOTO
nepebiry ICC. Cepepn, HUX Big3HaA4YeHO Taki, SIK-OT: Pi3Hi
aHomanii po3BuUTKy CTPYKTYpU Ta (pyHKLUii opraHiB cevoBol
cucTemm, KOMOpBiaHi CTaHm (LykpoBui Aiaber, AnckiHesii abo
3aXBOPHOBAHHS KMLLIKIBHYIKA, 3aJTy4eHICTb reHiTanbHoi cdepw,
KpucTanypist Ta iHLLi cTaHw, Lo NoB'A3aHi i3 MiHepasibHUMK
po3nagamu), pe3VCTEHTHICTb NaToreHHoT hropu, MiXBYAOBA
iHTephepeHLi 36yAHVKiB, iIMyHOOEedILMTHI CTaHK, akTUBHE
HesaxuLLeHe CTaTeBe XUTTS B NiANITKIB, NOPYLIEHHS ene-
MEHTaPHUX MPaBuUI NEPCOHArbLHOI FirieHN B AiTel, 3BUYOK
CMOPOXHEHHS1 Ce4Y0BOTO MiXypa, KULLKIBHUKa TOLO [1,7].

poBeaeHnin aHani3 BiTYN3HAHOI Ta IHO3EMHOI NniTepa-
TYpPY HE BUSIBUB YMCTIEHHOTO NeajaTpUYHOro AOCHIMKEHHS 3
KOMMIIEKCHO MYTBTUHaKTOPHO OLIHKOK YMHHWKIB LLOAO
nosTopHoi ICC y piTei.

MeTa po6otu

KomnnekcHe BMBYEHHS 3aMeXHOCTi MOBTOPHMX €ni3ogiB
ICC y piTeii Bin pisHUX (hakTopiB BNIMBY 3 BU3HAYEHHAM
IXHBOTO MPOrHOCTUYHOIO 3HAYEHHSI.

3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



Martepianu i MeToAH AOCAIAYKEHHA

Y HaLlomy AOCHImMKEHHI B3snW y4acTb 2 235 AiTel BiKoM Big
1 micausa oo 18 pokis i3 pisHAMKU HEPPONOTIYHUMM 3aXBO-
ptoBaHHAMU, SKi nepebyBanit Ha CTavioHapHOMY NiKyBaHHi
B AMTA4OMY HethponoriYHoMY BiaaineHHi Kniscbkoi autayoi
MicbKoi kniHiuHoi nikapHi Ne 1y nepiog 2016-2019 pp. Jo-
CTifKEeHHs Mano XapakTep KniHIYHOro enigemionoriyHoro
4acTKOBO PETPOCMEKTUBHOTO 3a aHasli3oM icTopiit XBopoo.
Bepudikauia piarHosis BigbyBanacs 3rigHo 3 yHidiko-
BaHWM KniHiyHUM npotokonom MO3 Ykpaitu Ne 627 Big
03.11.2008 p. «[Mpo 3aTBEpMKEHHS MPOTOKONY NMiKyBaHHS
AiTen 3 iHdeKL M1 Ce4OBOi cMCTeMM | TYBYnoiHTepCTULil-
HUM HedpuTomy. [lo NauieHTiB 3acTocyBanu CTaHAAPTHI
KniHiko-nabopaTopHi Ta IHCTPYMEHTasbHI METOAW AiarHoc-
TUKM, SIK-OT: 3aranbHU aHani3 KpoBi Ta cevi, aHani3 ceuvi
3a HeunnopeHkom i 3UMHMLbKMM, GakTepianbHUiA NociB
Ceui 3 BU3HAYEHHSAM Yy TIMBOCTI, OLHIOBaHHSA napLianbHMX
(PYHKLIA HUPOK i3 PO3paxyHKOM LUBWUAKOCTI KIy604KOBOI
inerpauii (LUK®), npoteiHorpama, BusHa4yeHHs C-pe-
aKTVBHOrO Birnka, ynsTpa3ByKoBe CKaHYBaHHS HWUPOK Ta
OpraHiB ce4oBUAINeHHs!. Y psiai BUNaakiB 3a nokasaHHAMU
3acrocyBanu binbL nornnbneHe nabopartopHe Ta iHCTPY-
MEHTarnbHe AOCMIMKEHHS: BU3HAYEHHS umcTatuHy C, Mik-
LiiHa LMcToypeTporpama, eKCKpeTopHa yporpadis TOLLO.

OTpumaHHs Ta aHania NoToMHUX JaHuX Bigbysanuchk 3a
iHChOpMOBaHOH0 3rofI0H0 NALIEHTIB Ta iXHix 6aTbKiB i BiANOBI-
Zanu nonoxeHHaM [enbCiHCbKOI AeKnapaLii npas MioaunH.

OuiHioBaHHSA XxapakTepy po3noginy AOCMimKyBaHNX
napameTpiB Yy reHeparbHii CyKyMHOCTI 3[iliCHIOBanM 3a
kputepiem ¥? lMipcoHa i ninTBEpAMNO iXHI0 BiANOBIAHICTL
3aKOHaM HopMarnbHoro poanoginy Mayca. [1ns ouiHoBaHHS
(hakTopiB puauky pekypeHTHoi ICC y rpynax nopiBHsHHS
CroyaTKy po3paxyBanu Ta OLHUIM CTaTUCTUYHY 3HaYyLLiCTb
(p 32 95 % nosipuum iHTepBarnom ([)) Takoro napameTpa,
K «BiIHOCHWI puak» (RR) [15]. BigHOCHMIA prauk — BigHO-
LUEHHS1 YaCTOTV BUNaaKiB cepen AOCMimKyBaHNX, Ha AKX
BMYBaB AOCMiMKyBaHUA HaKTop, 4O YacTOTU BUNAAKIB
cepepn LOCMimKyBaHNX, Ha SKUX Liel (aKkTop He BIvBaB.
lMoka3HUK Moxe npuiimaTi Byab-ske 3HaYEHHS], Ta SKLIO
[OpIBHIOE 1 — MiATBEPAXYETbCS BiACYTHICTb 3aNEXHOCTI.

HacTynHuii eTan — 3acTocyBaHHs METOZY CTaTUCTWY-
HOTO MOZENMIOBaHHA — MHOXWHHOI NOTICTUYHOI perpecii
[0S OLIHIOBAHHS KOMMMEKCHOTO BMIMBY HW3KM (hakTopiB
Ha 3amnexHy 3MiHHy (HasBHiCTb pekypeHTHOi ICC — 1,
iHLWe HedpororiyHe 3axsoptoaHHs — 0). [ins ouiHoBaHHS
BiJHOCHOTO PU3UKY, L0 MOB'A3aHUN i3 BNAMBOM MEBHOMO
¢hakTopa, BUKOPUCTOBYBAM EKCTIOHEHLIaNbHIIA KOeMiLieHT
(piBHSIHHA 1) noricTuyHOI perpecii [15].

odds (y # 0) = exp (ijj +by),

Aie 0dds — LLIaHC, X — 3Ha4eHHs He3anexHOT 3MIHHOT (dakTo-
pa), bJ.— HeBifoMi KoediLlieHTn perpecii b, b, — koHcTaHTa.
[Mpy UBbOMY LIAHC NMOB’S3aHNIA 3 IMOBIPHICTIO 3a op-
myroto (1):
P = odds/(odds + 1) (1)

BUNaaky

Mia yac BUKOHaHHS perpeciiHoro aHaniay 3AicHeHa
nepeBipka HyNbOBOT CTAaTUCTUYHOI MNOTe3N Npo BiACYTHICTb
3B'A3KY 03HaK. [1oporoBe 3Ha4eHHs Ans PiBHA 3HAYYLLOCTI
BCTaHOBMEHO Ha piBHi p < 0,05.
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[nsa aHaniTuko-mateMaTU4yHOro onpawuloBaHHS
BUKOpUcTanu nporpamHe 3abesneveHHs Microsoft
Excel (Microsoft Office 2013 Professional Plus, ni-
ueHsinHa yroga EULAID:015_RTM_VL.1_RTM_RU)
Ta STATISTICA 13.0 (StatSoft Inc., cepitHuin Ne
Z759990000099100363DEMO-L).

Pe3yabTati

I3 KOHTMHrEHTY 0ci6, Akux gocnimkysanu, 447/2235 (20 %)
manu ICC i3 pekypeHTHIM nepebirom i 1788/2235 (80 %) He
manm ICC, im giarHocTyBany iHWi HePOMOriyHi 3aXBOPHO-
BaHHs1. OTxe, B umx aBox rpynax (3 ICC - 1, 6e3 ICC - 0)
BMBYaNWCb MOTEHLLIMHI hakTopy pusnKy, KOTPi NPUAHANN
3a He3anexHi 3MiHHi.

dakTopn X,—X,,, LI BKITKOYEH A0 Nepeniky 4OCTimKy-
BaHuX (mabs1. 1), po3rnsaHynm sk 6iHapHi 3MiHHI (1 — dakTop
puanKy HasiBHuiA, O — BiaCyTHIN). MpuyomMy BiK NpUIAHATO
BMBYaTK K chakTop <1 poky — 1 Ta chakTop >1 poky — 0. A
cTaTb — SK XiHoya — 1, yonosiya — 0, ockinbku came Taka
KaTeropmsaiis Mae NPOrHOCTUYHE 3HAYEHHS 3a HALLOH
nonepeaHbLOIo OLHKOI Ta nitepaTypHumMm gasumu [1,3,5].
Pesynrati 0ogHOhaKTOPHOTO aHanisy y BUMMsSAi OLHIOBaH-
Hs1 BigHocHoro puauky (RR) ans koxHoro paktopa okpemo
HaBeaeHi B mabnuy; 1.

Ak BUAHO 3 mabnuyi 1, i3 14 B3ATUX Y AOCHIMKEHHS
nokasHukis 11 nigTBEPAMAN CBOK MPOTHOCTUYHY 3HaYy-
LiCTb NpK IXHBOMY He3anexHoOMy BMnWBOBI HA PO3BUTOK
ICC (p <0,05).

HacTynHum eTanom ctano BUBYEHHS CMINIbHOMO BMK-
By O3HaueHux chaktopiB Ha po3suTok ICC. Y mabnuyi 2
HaBeAeHi pesynbTaTi NapameTpiB PIBHAHHS MHOXUHHOI
NOTICTUYHOI perpecii 3 IXHbOK OUIHKOK A5 KOXHOT
3MiHHOI X .

BigHocHUi pusuk ICC TM BinbLUMiA, YAM BULLUM €
3HaYeHHs eKCrMoHeHLianbHOro KoedilieHTa B PiBHAHHI
norictnyHoi perpecii (Exp (b) = RR).

Ak BUAHO 3 mabrnuui 2, Taki hakTopu, Sik xiHova cTaTh,
ypeTeporiapoHedpo3, MixypoBO-Ce4OBiAHUA pednioke
rnokasanu CBOIO nepesary 1y MynsTUPErpecinHin Moaeni
(p <0,001).

OTpumaHa MynbTvperpeciiHa Mogenb Mana Take
BUPaXEHHS (PIBHAHHS 2):

odds = exp (0,712 x X, + 3,808 x X, + 6,982
X +2.248xX,+0,165 XX, +0,300 X, +0.200 x
X,,+0,306% X, +0,196 X X ,+0,217 xX,,-+ 0,440 x
X,,* (-3489)),

Ae X, — aMiHHa (abo cpakTop), Lo AOpiBHIOE 1Y pasi
HasiBHOCTI hakTopa Ta 0 — y pasi Moro BifCYTHOCTI.

Y pasi nigcraeneHHs B piBHAHHA 3HAY€Hb 3MiHHMX
OTPUMYEMO 3HaueHHs odds BunaaKy, Jani, KOPUCTYHUMCh
chopmynioto (1), OTPUMYEMO 3HAYEHHS AMOBIPHOCTI.

Perpeciiiia mofenb Mae BUCOKY CTaTUCTUYHY 3HaYy-
LicTb — 3a KpuTepiem x> = 161,9, p < 0,001.

lNepeBipka Mozeni Ha Takux Npuknagax nigreepavna
Ti npuaaTHicTb.

lMpunad 1. AutuHa M. mae (o670 X = 1) Taki 03HaKm:
XZ‘ X11’ X12'

lMigcTaBnsitoum aaHi B piBHaHHS (2): In (odds) = 3,808 +
0,306 + 0,196 — 3,89, orpumyemo 3Ha4eHHs In (odds) = 0,42.
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OpmrM HaAbHbl€ NCCAEAOBAHNA

Ta6nuus 1. OuiHoBaHHS NMOBIPHOCTI (hakTopiB pu3nKy pekypeHTHoi ICC y aiten 3a pesynstataMmu 0a4HO(aKTOPHOrO BNANBY

dakTop pusmky, Xn BiaHocHui pusmnk 95 % noBipuui inTepsan PiseHb
&R oo vexa T sepornvexa | i

1 X, Bik <1 poky

2 X, XKiHova cTaTb

3 X, 'PBI, 23 enizoam 3a 6 mic.

4 X, HeaudepeHLiitHa ancnnasis cnony4Hoi TKaHnH1
5 X, KicTO3Hi yTBOPEHHS HUPOK

6 X5 YpeTeporigpoHehpos Ta iHLLi aHoManii po3BuTKY
7 X, MixypoBo-ce4oBiaHuiA pedprtoke

8 Xq HeliporeHHuin ceqoBuin Mixyp, eHypes

9 X, CwiHexii, himo3

10 Xy BincyTHicTb AerenbMiHTU3aLi 3@ OCTaHHi 6 Mic.
1" Xy 3akpen abo CMHAPOM NOAPA3HEHOrO KMLLKIBHUKA
12 X, KpucTanypisi, conboBi yTBOPeHHs 3a AaHnmu Y3[
13 Xy AHTHGakTepianbHa Tepanist B Hanbnvkyi 3 micsui
14 X HasiBHICTb PE3NCTEHTHIX YPONOriYHNX LUTaMIB

3,734 0,165
11,898 £ 0,252
0,821+0,136
1,393 + 0,126
1,734 £ 0,349
10,968 £ 0,419
8,308 + 0,221
1,186 £0,125
1,948 + 0,137
1,344 + 0,133
1,669 + 0,159
1,558 +£ 0,115
1,638 £ 0,120
2,346 £ 0,162

2,702 5,158 P=0,023
7,255 19,514 P =0,0002
0,629 1,073 P=0,25
1,088 1,784 P =0,0489
0,875 3,438 p=0,116
4,825 24,933 p =0,0001
5,380 12,804 p =0,0007
0,928 1,515 p =0,084
1,490 2,548 p=0,031
1,037 1,744 p =0,0467
1,222 2,281 p =0,008
1,244 1,951 p = 0,036
1,295 2,071 p=0,027
1,708 3,225 P=0,011

X.: (hakTop puanky; p: OLliHKa CTATUCTUYHOI 3HaYYLLOCTi 3a KpuTepieM X* 3 nonpaskoto EiiTca.

Tabnuus 2. PospaxyHKoBi napamMmeTpy MHOXWHHOI NOriCTUYHOI perpecii Ans dakTopis puanky pekypeHTHoi ICC y aiten

X Bik <1 poky 0,712
X, XKiHoya cTaTb 3,808
X, YpeteporifpoHedpos Ta iHLLi aHoManii po3BuTky 6,982
X, MixypoBo-ce4oBiagHuin pecntoke 2,248
X, HeliporeHHuii ceqoBuin Mixyp, eHypes 0,165
X, CuHexii, imo3 0,300
Xy BigcyTHICTb AerenbMiHTM3aLi 38 OCTaHHi 6 Mic. 0,200
Xy 3akpen abo CMHAPOM MOLPA3HEHOTO KULLKIBHUKA 0,306
Xy KpucTanypisi, conboBi yTBOPeHHst 3a AaHumu Y3[ 0,196
X AHTnbakTepianbHa Tepanis B Hanbnvkuyi 3 micaui 0,217
X HasiBHICTb PE3NCTEHTHIX YPOMOriYHNX LUTaMIB 0,440
KowcraHTa b, -3,489

2,038
5,273
1077,61
9,468
1,178
1,349
1,221
1,357
1,216
1,242
1,562

DakTop pU3mnKky KoediuieHT b 95 % poBipuni iHTepBan PiseHb
(i Lo voxs L sopom vera | weyuccriP
1

3,170 5,351 p = 0,0005
9,015 19,904 p =0,0001
7,125 25,003 p = 0,000
6,990 14,004 p = 0,0008
1,203 2,380 p=0,038
1,780 2,81 p=0,037
1,284 1,800 p=0,041
1,322 2,396 p=0,034
1,407 2,009 p = 0,009
1,705 2,274 p = 0,006
2,008 4,003 p=0,003

MHK: meTon HailMeHLLWX KBaApaTiB; p: OLjjHKa CTaTUCTUYHOI 3HAYYLLIOCTI 3a KpuTepiem X2 3 nonpaekoio EiTca.

3HaxoaMMo AOro eKCNMOHEHTHE 3HAYeHHs, exp
(0,42) = 1,52 i, kopucTytounch gopmynoto (1) P
(1,52 + 1), OTPUMYEMO 3HAYEHHSI MMOBIPHOCTI peanisaii

ICC, wo popieHtoe 0,6.

To6T0 ANUTMHA XiHOYOI CTaTi 3 3aKpernom Ta Kpuctany-
pieto, sika Mana Bxe B aHamHesi enizog ICC, mae imo-
BipHicTb peanidysatu nosTopHy ICC, wo aopisHioe 60 %.

Mpuknad 2. [is4nHka K., BikoM <1 poKy Mae BCi 3a-
aBneHi aktopu pusuky (X, X,, X—X,,). Pesynsratom

Bun.

pospaxyHky 6yae 12,08; exp (12,8) = 176 310.

P . =176 310/176 311 = 0,99.

Mpuknad 3. Xnon4uk >1 poky i3 nonepeaHim enisofom
ICC ctpaxaae Ha ypeTeporiapoHedpos (X,). PoapaxyHku
3a mogennio: In (odds) = (6,982-3,489) = 3,493; exp
(3,493)=32,88. P =32,88/33,88 = 0,97. TobT0 B LibOMY
BUMAAKY HaBiTb 3@ HASBHOCTI OQHOTO Takoro chaktopa
AWUTUHA MaE [ly>Xe BUCOKY NMOBIPHICTb (DOPMYBaHHS peKy-

peHTHoro nepebiry ICC.

06roBopeHHsA

Taki cpakTopw, sk vacTi TPBI (RR < 1), KicTO3Hi yTBOpeHHS
Hupok (p > 0,05), HEMpOreHHUI Ce4OoBUIA MiXyp, EHypes3
(p > 0,05) cratMCTMYHO He MiATBEPAWNN CBili PU3NK ANs

peanisadii ICC B ogHOMaKTOpHil Mogeni BNavay.
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=1,52/

MakcvmanbHo BNIYBOBUMI BUSIBUNUCH Taki hakTopy,
K xiHoya ctatb (RR = 11,898 + 0,252 [7,255; 19,514,
p < 0,001, mamxe y 12 pasie nigsuiiyanu pusuk ICC),
ypeTteporigpoHedpo3 (B 11 pasis), MixypoBO-CEHOBIgHMI
pectoke (y 8 pasis), Bik <1 poky (B 4 pasu). HasiBHICTb pe-
3UCTEHTHMX YPOOMiYHVX LLTaMiB, CUHEXIW/hiMO3y y 2 paaut i
6inbLue nigsuwLyBany imoBipHicTb ICC (RR =2,346 + 0,162
TaRR = 1,948 £ 0,137 BiAnosiaHo). IHwwi dhaktopu (X, X,, )
B 1,4-1,7 pa3a nigsuiLyBany waHc ICC nopiBHAHO 3 AiTbMY,
AKi He Marnu LUyX YMHHWKIB.

dakTop HegudepeHLiHoi gucnnasii cnonyyHol TKaHu-
HW BUINYYEHO 3 Nepeniky, OCKINbkW He NATBEPMKEHO NOro
BiporigHicTb (p > 0,05). Yci iHwwi dhakTopu, 30kpema 11 hakTop
HeWpOreHHoro Ce4oBoro Mixypa, eHypesy (exp(b) = 1,178
npu 95 % [l [1,203; 2,380], p < 0,05) y 6aratodakTopHin
OLiHLi MoZeni niATBepANnY CTAaTUCTUYHY 3HAYYLLICTb 3B'3-
ky ICC 3 ixHim cninbHuM BnnueoM. Bik <1 poky y 2 pasu
(p<0,001), a HasiBHICTb pe3NCTEHTHUX yponaToreHiB B 1,6
pasa (p < 0,05) nigsuLLyBanm BiGHOCHWA PU3NK PO3BUTKY
ICC y piTeit KOHTUHIEHTY, L0 AOCTIMKYBany.

Pesynbraty, Lo ogepxany, He cynepeyatb Cy4acHum
HayKOBWM MiTEepaTypHUM LaHWM CTOCOBHO MinbHOI poni
YPOMKEHUX aHOManiN PO3BUTKY CEYOBOI CHCTEMM, SK-OT:
ypeTeporiapoHedpo3, MixypoBO-Ce4YOBIgHUA Pednioke
TowWo — y hopMyBaHHi pekypeHTHoro nepebiry ICC [5,6]
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Tak camo, K i HanexHicTb Ao xiHovoi crarti [1-3]. OgHak
Hamwn BnepLlle po3pobrneHa N NPOrHOCTUYHO OLiHeHa
MHOXMHHa NOTiCTUYHA MOZENb Perpecii 3a y4acTHo iHLUKX,
MEHLL BaroMux 3a OAHO(AKTOPHUM BMIMBOM (pakTopis
PU3VIKY.

baratochakTopHa Mogenb YiTko nokasana koediljieHT
BHECKY KOXHOMO OKPEMOTO YMHHMKA B KOMMIEKCHWIA Mpo-
rHo3 peanisalii ICC y koHKkpeTHoro naujeHTa. BoHa gana
MOXMNMBICTb CTATUCTUYHO OLIHUTU ApyropsigHi dhaktopu,
KOTPi paHile He BMBYanach y nopibHMX AOCTIMKEHHSX,
SK-OT: aHTMOaKTepianbHa Tepanis B Hanbnwkyi 3 micsui
(X,,), 3aKpen abo cUHAPOM NoAPa3HEHOTO KMLLKIBHMKE (X, ),
BIfICYTHICTb [ErenbMiHTU3aLii 3@ OCTaHHi 6 Mic. (X)) — i
JiATW BUCHOBKY MPO TXHIA BHECOK Y CYKYMHUIA pe3ynbtar
waHcy nosTopHoi ICC. lNiaTBEpmKEHa porb | BUBEAEHi Ma-
TeMaTUYHi KoediLieHTW pU3KKy hakTopis, ki HUHI HE MaloTb
0HO3HAYHOI No3uuji LWoao BnnmBy Ha po3ssuTok ICC Ta ii
PEKYPEHTHMIA XapakTep, a CaMe: HasiBHICTb CUHEXiT, iMo3y
(X,), KpucTanypii, ConboBUX YTBOPEHD (X,,), PESUCTEHTHIX
YPOINOriYHIX LTaMi (X, ,), HEPOreHHOro CE40BOrO Mixypa,
eHypesy (X,).

BusiBneHi 3anexHOCTi CnifibHOro BAMBY AOCHIMKEHNX
(hakTopiB Ha pu3nK hOpMyBaHHS PEKYPEHTHOTO XapakTepy
ICC cBigyaTb Npo HEOBXiOHICTb iXHLOTO aKTUBHOMO BSIB-
NeHHs nikapem: negiatpoM, AMTAYUM HedpornoroM — Ta
BYaCHOro iHpopMyBaHHsi 6aTbKiB. Y AucnaHcepumsalii Liboro
KOHTUHTEHTY nauieHTiB Moxe 6yTu HeobXigHOK y4acTb
TaKuX crewjanicTis, SiK YpOmor, [iHEKONOT, raCTPOEHTEPOIIOT,
iMmyHoror. CBoe4acHe BUSIBMEHHS Ta KOPEKL|S 3asBNeHnx
(hakTopiB pU3MKY AaCTb MOXIUBICTb 3MEHLUMTY KiNbKICTb
noeTopHux enisopis ICC y GinbwocTi Aiten i 3aranom
CMpUSITAINBO BNMMBATW Ha NPOTHO3 3aXBOPIOBAHHS Ta ca-
MOMOYYTTS NaLlieHTa.

BucHoBKHM

1. OpHohaKTOpHMI | GaraToaKTOPHIIA aHani3V YMHHM-
KiB, LLIO Np13BOAsATL A0 NoBTOpHOI ICC, aanu MoXnmBIiCTb
pO3poBUTI CTATUCTUYHO BipOTiAHY NOMCTUYHY MOAENb ANS
MepCoHanLHOTO MPOrHO3Y 3aXBOPHOBAHHS B AUTUHN.

2. Taki dpaktopm, sik yacti PBI (RR = 0,821 £ 0,136;
p > 0,05), HegudepeHLuiiHa aucnnasis cnosyyYHoi TKaHUHM
(RR=1,393 + 0,126, p > 0,05), KicTO3Hi yTBOPEHHSI HUPOK
(RR=1,734 + 0,349; p > 0,05) He noka3anu BiporigHOro
BNAMBY Ha puank ICC.

3. YinbHe Micue B peanisauji ICC nocinu xiHoya cTatb
(p <0,001), Bik <1 poky (p < 0,05), HasiBHICTb ypeTeporia-
poHedpo3y (p < 0,001), MixypoBo-ce4oBigHOTO pedrtoKcy
(p <0,05).

4. Mip Yac ogHOaKTOPHOrO BMMMBY KiHOYa CTaTb
niguwysana wac ICC y autnam maixe y 12 pasis
(RR =11,898 + 0,252 [7,255; 19,514], p < 0,001), ypeTe-
porigpoHedpo3 — B 11 pasis (RR = 10,968 + 0,419 [4,825;
24,933], p < 0,001), mixypoBo-ce4oBigHMI pechritokc —y 8
pasis (8,308 £ 0,221 [5,380; 12,804], p < 0,05), Bik <1 poky —
B 4 paan (RR = 3,73 + 0,165 [2,702; 5,158], p < 0,05).

5. MNpwn cykynHOMY BNIMBOBI APYTrOPAAHI YMHHUKK
BiporiaHo (p < 0,05) migsuwysanm puank nostopHoi ICC:
HasiBHICTb CUHexii, dimosy — B 1,3 pasa, kpuctanypii,
COMbOBWX YTBOPEHb — B 1,2, PE3UCTEHTHUX YPOMOTivHMX
LuTamis — B 1,6, HEPOreHHOro Ce4OBOrO MiXypa, eHypesy — B
1,2, aHTUGakTepianbHoi Tepanii B Hanbnwkyi 3 micaui — B
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1,24 pa3a, 3akpeny abo CUHAPOMY NOAPA3HEHOTO KULLIKIB-
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Changes in clinical, biochemical, immunological and integrative
parameters in patients with chronic hepatitis C virus infection
according to the virus genotype and the grade of activity
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The aim of this study is to determine the features of the course of chronic hepatitis C virus (CHCV) infection and the dependence  Key words:
of changes in integrative indicators of endogenous intoxication, nonspecific immunoreactivity and inflammation on the virus  chronic hepatitis C

genotype and the grade of activity. virus,
Materials and methods. In total, 287 CHCV patients were examined and their inpatient and outpatient medical cards were ggnptype, activity,
analyzed. The study included 55 healthy individuals. In addition to the general group, which included all the patients, the examined c!|n|cal an d
people were divided into groups, depending on the grade of activity (minimal activity — 210 people, moderate — 68, expressed — biochemical blood
9) and the virus genotype (1b — 150 people, 2 — 19, 3a — 102). Clinical and laboratory examination was performed according _tGSt' )
to the protocol. The integrative indices of severity, nonspecific reactivity, indices of inflammation and intoxication activity were integrative
also calculated.The statistical processing of the obtained results was carried out by Microsoft Office Excel 2010 and IBM SPSS parameters.
Statistic 23 computer software.

Zaporozhye

Results. The groups were sex- and age-representative. The 1b genotype (52.30 %), moderate liver fibrosis (F2 - 31.25 %) and  megical journal
minimal activity (73.17 %) were the most frequently encountered in patients with CHCV. The most frequent clinical manifestations  2020; 22 (4), 485-494
were asthenovegetative syndrome (81.88 %) and heaviness in the right hypochondrium (64.76 %). Patients with CHCV caused by *Emait:

different virus genotypes had evenly distributed clinical data (P > 0.05), with the exception of the 1b genotype patients who were i1 oo o1 - aiint.
diagnosed with telangiectasia 1.3 times more frequently than in the total sample; and liver enlargement were 1.5 times (P <0.05)  sumdueduva
less frequently seen in the 2 genotype patients, there were no anemia cases (P < 0.05).

A decrease in platelet counts (1.3 times) and segmented neutrophils (1.2 times) as well as an increase in lymphocytes (1.1
times) and ESR (1.4 times) was observed in CHCV patients compared to apparently healthy individuals (P < 0.05). The changes
obtained were significant in the groups with all genotypes, except for the patients with genotype 2 as the level of erythrocytes
and hemoglobin was lower than in the comparison group and in the total group (1.1 times in all cases, P < 0.05), and patients
with genotype 3 had a lower ESR compared to all patients (1.2 times) (P < 0.05). The groups of patients with different grades of
activity were homogeneous with the exception that the leukocyte count in minimal activity (P < 0.05) was lower than in the total
group, ESR was higher only in the total group in minimal activity (P < 0.05), the level of segmented neutrophils and lymphocytes
in expressed activity did not differ from the comparison group, unlike other groups.

In the total group, leukopenia (15.68 %), erythrocytopenia (18.47 %), anemia (6.62 %), and thrombocytopenia (33.10 %) were
more common than in the comparison group (5.45 %, 3.63%, 0 %, 5.45 %, respectively) (P < 0.05). People with different HCV
genotypes had similar changes, except for the patients with genotype 2 who did not have anemia. All CHCV patients had higher
values of total protein, ALT, AST, GGT relative to the comparison group (P < 0.05), and AIP and creatinine were lower (P < 0.05). No
dependence of changes in these parameters on the genotype was found, except for protein content, as it was higher in the groups
with genotype 1c and 2; AIP was lower in individuals with the 1c and 3a, and creatinine —in 1c and 2 genotype patients (P < 0.05).
There was also no dependence of changes in patients with CHCV on the grade of activity, except for those with expressed activity
who had higher AIP, GGT and total bilirubin with reduced glucose level (P < 0.05).

In the total group of patients with CHCV, the entropy indices of leukocyte formula were higher, the indexes of nonspecific reactivity
had higher values of RC (1.3 times), llimph (1.3 times), 1A (1.1 times), but NMRI (1.1 times) and ELRI (1.3) (P < 0.05) were lower
than in the comparison group. There was a decrease (Tl — 1.1 times; KI- 1.3 times) or an increase (ILG — 1.3 times; IL ESR —
1.5 times) in inflammatory parameters (P < 0.05). Indices of endogenous intoxication were decreased in patients compared with
the healthy individuals (ILS — 1.2 times, NRR - 1.8 times). No dependence of changes in patients with CHCV on the genotype
was found, except for IA, which was higher only in the total group and with genotype 3a (P < 0.05), and IL ESR in the patients with
genotype 3a, which was lower than in the total group (P < 0.05) but did not differ from the comparison group (P > 0.05); IIS with
genotype 3a was 1.7 times lower compared with all patients (P < 0.05). The ELR indicator did not change in all grades of activity
and did not differ from those of healthy individuals. In patients with moderate activity, IA was higher than in the comparison group
and NI was lower than in the total group (P < 0.05).

Abdominal ultrasound, regardless of the group, most frequently revealed liver enlargement (76.26 % of persons) and an increase
in its echogenicity (82.35 %).

Conclusions. Chronic hepatitis C virus patients were dominated by asthenovegetative syndrome, feeling of heaviness in the right
hypochondrium, liver enlargement, increase in lymphocyte count, ESR, transaminase activity. Telangiectasia in genotype 1b and
liver enlargement in genotype 2 were less frequent. Laboratory changes were accompanied by leukocytopenia, erythrocytopenia,
anemia and thrombocytopenia, an increase in total protein content, ALT, AST and GGT activity. In chronic hepatitis C virus,
the entropy indexes of leukocyte formula, RC, llimph, Al, ILG and IL ESR were increased. Positive ANAs were significantly more
frequently identified than AMAs.
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KatouoBi croBa:
XPOHIYHMI BipYCHUI
renatut C, reHotun,
AKTUBHICTb,
KAIHIYHWW i
GioximMiuHW aHani3
KPOBI, iIHTErPaTUBHI
NOKA3HWKU.

3anopisbkui
MeAWUYHUN XXYpHaA.
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3MiHU KAiHiKO-6i0XiMiUHMX, iIMYHOAOTIYHMX Ta iHTErPAaTUBHUX NOKA3HUKIB Y XBOPUX
Ha XpOHiYHW BipyCHUM renaTtut C 3anAeXHO BiA reHOTUNY Bipycy Ta CTYNEHA aKTUBHOCTI

A.T. NiwHeBcbka, M. A. Yemuy

MeTa po6oTu — BcTaHOBUTU 0cobnmBocTi nepebiry XBIC i 3anexHiCTb 3MiH iHTErpaTuBHNX NOKa3HWKIB €HAOrEHHOT iHTOKCYKaLLi,
HecneLmIvHOI iMyHOPeaKTUBHOCTI Ta 3anasneHHs Bif reHoTUNY BipyCy Ta CTYNEHs akTUBHOCTI.

Marepianu Ta metogu. Obctexunm 287 xsopux Ha XBI'C i npoaHaniayBany ixHi MeauyHi kapTu cTaLioHapHOro 1 ambynaTopHoro
XBOPOrO. Y AOCTIIKEHHS BBIMLLMM 55 NpakTU4HO 300poByX ocib. KpiM 3aranbHoi rpynu, [0 sIKOT BBIlALLK BCi XBOPI, NALLIEHTIB, AKX
obcTeXWNW, NOAINIK Ha rPYNK 3anexHO Bif CTYNEHs akTUBHOCTI (MiHiManbHa akTuBHiCTb — 210 ocib, nomipHa — 68, BupaxeHa —
9) i Big reHotuny Bipycy (18 — 150 ocib, 2 — 19, 3a — 102). 3aincHnunK kniHiko-nabopaTtopHe 0OCTEXEHHS! 3riHO 3 NPOTOKOMOM,
po3paxyBarnu iHTerpaTvBHI MOKA3HWKN TSHKKOCTI, HECMeLMIYHOT peakTUBHOCTI, iHAEKCW aKTUBHOCTI 3anarneHHs Ta iHTOKCKKaLii.
CratucTyHe onpaLtoBaHHA pesynbTaTiB 3giicHUnM y nporpaMHomMy 3abesneyeHHi komm'ioTepHux nporpam Microsoft Office
Excel 2010 i IBM SPSS Statistic 23.

Pesynbratu. [pynu 3a cratTio Ta Bikom Oynu penpeseHTaTvBHi. HaivacrTilwe BusiBnsmm xsopux Ha XBIC i3 1B reHoTMnom
(52,30 %), nomipHuM ¢hibpo3om neviHku (F2 — 31,25 %) Ta MiHiManbHo akTuBHICTIO (73,17 %). HaibinbLu yacTi KniHivHi BK-
SIBW — aCTEHO-BereTatnBHIUA cHapoMm (81,88 %) i TsokkicTb y npaBomy nigpebep’i (64,76 %). Y xsopux i3 XBI'C, L0 cnpyinHeHui
Pi3HUMU reHOTUNaMK, KNiHiYHi AaHi posnoginunuck piBHoMipHO (p > 0,05), kpim Toro, B 0BCTEXeHUX 3 1B reHOTUNOM YacTilue,
HiX y 3aranbHin BUOIpLi giarHocTyBanu Teneaxriektasii (B 1,3 pasa); 3 2 reHOTMNOM pigLue — 36inbLUeHHs po3MmipiB neviHku (B 1,5
pasa, p < 0,05), Bunazkis aHemii He Byro (p < 0,05). Y nauienTis i3 XBI'C crnocTepirany 3MeHLLEHHS KinbkocTi TpombouuTis (B 1,3
pasa) Ta cerMeHTosAepHUX HeltTpodinis (B 1,2 pasa), nigBuLLeHHs — nimcoumTis (B 1,1 pasa) i LUOE (B 1,4 pa3a) nopiHsHO 3
npakTnyHo 3n0poBuMK ocobamm (p < 0,05). OTpumaHi 3miHn Bynn oaHAKOBUMM Y rpynax 3 yciMa reHoTMnamu, 3a BUHATKOM TOro,
LU0 Y XBOPYWX i3 2 FeHOTUMOM PiBEHb EPUTPOLINTIB Ta reMornobiHy ByB HIKUMM, HiX Y rpyni MOPIBHAHHA Ta B 3aranbHili rpyni (B 1,1
pasa B ycix Bunagkax, p < 0,05), a LUOE Byna HUK4010 y XBOpUX 3 3 reHOTMMOM NOPIBHSHO 3 yciMa xBopumm (B 1,2 pasa, p < 0,05).
pynu navjeHTiB i3 pi3HUMM CTYNEHSMM aKTUBHOCTI 3a AOCTIZXXYBaHUMI NOKa3HWKamMy Oynn OQHOPIAHUMM 32 BUHATKOM TOrO, LLO
KiNbKICTb NeKoLMTIB 3@ MiHIManbHOi akTMBHOCTI Byna MeHLUO, HiX Y 3aranbHili rpyni (p < 0,05), LUOE 6yna BuLLOLO Tinbku B
3aranbHit rpyni Ta npu MiHiManbHii aktusHocTi (p < 0,05), piBeHb cermeHTosAepHUX HeNTpodinia i NIMGOLMTIB NPW BUPAXKEHIN
AKTMBHOCTI He Bifpi3HSABCS Bif rpyni NOPIBHAHHS, HA BIAMIHY Bif iHLUMX rpyn.

Cepeq nauieHTiB 3aranbHoi rpynu YacTille BUSBNSnM nevikoneHito (15,68 %), eputpoumtoneHito (18,47 %), aHemito (6,62 %) i
TpomboumToneHito (33,10 %), Hix y rpyni NopiBHAHHS (BiANoBIgHO 5,45 %, 3,63 %, 0 %, 5,45 %), (p < 0,05). B oci6 i3 pizHuMM
reHoTunamm HCV 6ynu nogi6Hi 3MiHK, 32 BUHSITKOM TOTO, LLIO B MALIEHTIB i3 2 reHoTMnoM He Byrno aHemii.

Y BCix ocib i3 XBI'C 6ynu Buwwmmm 3HaueHHs 3aranbHoro 6inka, AJ1T, ACT, I'TTI ctocoHO rpynu nopieHsHHS (p < 0,05), a N® i
kpeaTuHiH 6ynn Hxkammm (p < 0,05). 3anexHoCTi 3MiH X NOKa3HWKIB Bif reHOTUMY HE BUSIBUNW, 32 BUHSITKOM BMICTY Binka, BiH
6yB BULWMM y rpynax i3 reHotunom 18 i 2; J1® — Hukya B ocib i3 18 i 3a, a kpeaTuHiH — 3 1B i 2 reHotunamu (p < 0,05). Takox Hyna
BiZICYTHS 3aNEXHICTb 3MiH y xBopux Ha XBI'C Big CTyneHs akTMBHOCTI 3@ BUKIKOYEHHSIM TOTO, LU0 B OCI0 i3 BUPaXeHO aKTUBHICTIO
J10, ITTIM Gynun BULLMMK, @ Takox 3aranbHui 6inipy6iH nig vac 3HWKeHoro piBHs riokoan (p < 0,05).

Y 3aranbHirt rpyni xeopux Ha XBI'C Gynm BuLLMK NOKa3HMKK eHTPONIT nerkoumTapHoi hopmyni. 3 iHAEKCIB HecneumdivHoi pe-
aKTMBHOCTI BULLi 3Ha4eHHs MaB KP (8 1,3 pa3a), Inimg (B 1,3 pa3a), IA (B 1,1 pasa), a Huxui, HiX y rpyni nopisHAHHS, Bynn ICHM
(81,1 pasa)ilCEN (8 1,3), (p < 0,05). Binbynocs sHmxerHs (CI3 — B 1,1 pasa; IK— B 1,3) abo nigsuwieHHs (N7 -8 1,3 pasa; 1N
LOE - B 1,5) nokasHukis 3ananexHs (p < 0,05). IHAEKCM eHAOreHHOT IHTOKCUKALLT 3HW3WUMMCh Y XBOPKX MOPIBHSHO 3i 300POBAMM
(I8JIK—8 1,2 pa3a, PBH - B 1,8 pasa). 3anexHocTi 3MiH y naujieHTis i3 XBI'C Big reHOTUNY He BCTAHOBWNW, 3a BUHATKOM IA, skuin
6yB BULLYMM TiNbKY B 3ararnbHii rpyni Ta y rpyni 3 3a reHotunom (p < 0,05) Ta IJ1 LLIOE y xBopux i3 3a reHoTVNoM, sikiid 6B HUXYNA,
HiX y 3aranbHin rpyni (p < 0,05), ane He BigpisHsaBCS Big rpynu nopiBHaHHS (p > 0,05); Ml — 3 3a reHOTMNOM HWxYwiA B 1,7 pasa
MopiBHsAHO 3 ycima xsopumu (p < 0,05). MokasHuk ICEST He 3miHIOBaBCS NpM YCiX CTyNEHsIX aKTUBHOCTI Ta HE BiAPI3HABCSH Bif AaHUX
300pOoBMX OCI0. Y NaLieHTIB i3 MOMIPHO aKTUBHICTIO |A ByB BULLMM, HiX Y rpyni MOPIBHSHHS, @ Al — HKYMIA, HiX y 3aranbHid rpyni
(p <0,05). Mig yac yneTpa3BykoBOro AOCTZKEHHS OpraHiB YepeBHOI MOPOXHMHM (HE3ANEXHO Bif rpyni) HaNYacTiLLe BiA3Havanm
36inbLLUEeHHs po3mipiB (y 76,26 % oci6) i NiABNLLEHHS exoreHHOCTi neviHku (y 82,35 % ).

BucHoBku. Y xBoprx Ha XBI'C nepeBaxanu acTeHOBEreTaTUBHWIA CUHAPOM, BiguyTTS TSXKKOCTI y npaBoMy nigpebep’i,
36iMbLUEHHS PO3MIPIB NeYiHKK, KinbkocTi nimcpounTis, LUOE, nigBuLLeHHs akTMBHOCTI TpaHcamiHaa. MNpu 18 reHoTvni vacTiwe
BUSIBNANM TeneaxriekTasii, npy 2 pigLue — 36inbLueHHs po3mipiB nediHky. labopaTopHi 3MiHV CynpoBOKYBaNMCs NefKoLuTo-
NEHiet0, epUTPOLIMTONEHIELD, aHEMIEID Ta TPOMOOLMTONEHIED; NiABULLEHHAM BMICTY 3aranbHoro binka, aktusHocTi AIT, ACT,
ITT. Mpun XBIC niaBuLLytoTbCS NOKa3HUKM eHTponii nevkoumtapHoi dopmynu, KP, Inimd, IA, I ta IJT WOE. Mo3uTtneHi
nokasHukv ANA Br13Ha4atoTh BiporigHO YacTiwe, Hixk AMA.

U3meHeHUA KIWIHVIKO-6VIOXVIMWIGCKMX, UMMYHOAOTHYECKUX
U UHTErpaTuBHbLIX nokasareneu y 60AbHbIX XPOHUWYECKHUM BUPYCHbIM renatutom C
B 3aBUCUMOCTHU OT reHoTUNa BUpPyCa U CTeneHU akTUBHOCTH

A. T. A\vwHeBckas, H. A. Yemuu

Llenb pa6oTbl — ycTaHoBUTL 0COBEHHOCTM TeHEHNS XBIC 1 3aBMCUMOCTb M3MEHEHWIA MHTETPATUBHBIX NOKa3aTenel 3HLoreHHO
MHTOKCUKALMK, Hecneumnduyeckoi MIMMYHOPEaKTUBHOCTM 1 BOCNANEHNS OT reHOTMNA BUPYCa U CTEMEHN aKTUBHOCTY.

Marepuansi n metogbl. ObcnenosaHo 287 6onbHbIX XBIC 1 npoaHanuanpoBaHbl X MEANULMHCKAE KapTbl CTALMOHAPHOTO 1
ambynatopHoro GonbHoro. B uccnenoBaHne Bowwnm 55 npakTuyecku 300poBbIx Nuu. Kpome obLuen rpynnbl, Kyga BOLWM Bce
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6orbHble, obcnenoBaHHble Gbinu pasfenexbl Ha rpynnbl B 3@BUCMMOCTI OT CTENEHN aKTUBHOCTU (MVIHVIMaJ'IbHaﬂ aKTUBHOCTb —  KAloueBble cAoBa:

210 yenoBek, ymepeHHas — 68, BbipaxeHHas — 9) 1 oT reHoTuna Bupyca (18 — 150 yenosek, 2 — 19, 3a — 102). OcyLieCTBNANM  XPOHUUECKHIA
KnnHuko-nabopatopHoe obcrenoBaHue CornacHo NPoTokony. Takke Bbinv paccuuTaHbl UHTETPATUBHLIE MOKA3aTeNu TSHKECTH,  BMPYCHbI
HecnewLmduyeckoit peakTMBHOCTY, MHAEKChI aKTUBHOCTY BOCMaNeHms U MHTOKCuKkaLmm. Ctatuctuyeckas obpabotka nonyyeHHelx  renatr C,
pesynbLTaToB OCYLLECTBRSNACk B NpOorpaMMHOM obecneyeHnn komnbroTepHbix nporpamm Microsoft Office Excel 2010 n IBM SPSS reHotun,
Statistic 23. AKTUBHOCTb,
Pesynerarhl. Mo nony v Bo3pacTy rpynnsl 6binu penpeseHTtatveHbl. Hanbonee yacto Betpeyanuck 6onbHble XBIC ¢ 1B reHo- KHWHECKAA 1
T1nom (52,30 %), ymepeHHbIM pnbposom nevern (F2 — 31,25 %) n MuHuManbHo akTueHocTbo (73,17 %). Hanbonee yacTbimu Guoxummeckii
KIMHUYECKMMM NPOSIBREHNAMM Bbini acTeHo-BereTatusHbIN cuHapoM (81,88 %) 1 TshxecTs B npasom noapebepbe (64,76 %). Y aHanns Kpos,
60onbHbIx ¢ XBI'C, BbI3BaHHbLIM pa3niyHbIMU rEHOTUMAMM, KIMHUYECKUE AaHHbIE pacnpenenmnmcs pasHomepHo (p > 0,05), kpome VHTETPATUBHbIE
TOro, 4T0 Y 06CNEN0BaHHbIX C 1B reHOTUMOM Yalle, YeM B 0OLLEl BbIGOpKe AnarHoCTMpoBanu Teneaxraktasum (B 1,3 pasa), co nokasatenn.
2 reHOTUNOM pexe — yBennuyeHne paamepoB neyen (B 1,5, p < 0,05), He 6bino cnyyaes aHemun (p < 0,05).

3anopoXxcKui

Y nauventoB ¢ XBI'C Habntoganu yMeHbLUEHWE KonnyecTBa TpombouuToB (B 1,3 pasa) 1 CerMmeHTosiAepHbIX HEeMTPoduoB (B
1,2), nosbiweHune numdoumTos (B 1,1) 1 CO3 (B 1,4) no cpaBHEHNIO C NpaKTUYECKM 300poBbIMM nuuamm (p < 0,05). MonyyeHHble
M3MEHEHS Bbln OAMHAKOBLIMU B rpynnax Co BCEM FEHOTMMaMK, 38 UCKITIOYEHNEM TOTO, YTO Y BOMbHBIX CO 2 FEHOTUNOM YPOBEHb
3pUTPOLMTOB U remorniobuHa Bbin HUKe, Yem B rpynne cpaBHeHUs U B obLe rpynne (B 1,1 pasa Bo Bcex cnyyasix, p < 0,05),
a COD 6bina Hke y 6oMnbHBIX C 3 rEHOTUMOM MO CPaBHEHIO CO BCcemm BonbHbIMK (B 1,2 pasa, p < 0,05). Mpynnbl nauneHToB ¢
pasnuyYHbLIMM CTEMEHSIMM aKTUBHOCTM MO UCCNEAYEMbIM NOKa3aTeNsim Obinv OAHOPOAHLIMY 33 UCKMKOHEHNEM TOTO, YTO KOMMYECTBO
NeKoLMTOB NPU MUHUMAnbHOM akTUBHOCTM BbiNo MeHbLLe, Yem B 0bLen rpynne (p < 0,05), COD Obina Bblilwe Tonbko B 06LLen
rpynne 1 npu MUHAMAanbHOM akTBHOCTH (p < 0,05), ypoBEHb CErMeHTOsAEPHBIX HENTPOUIOB M NMMEOLUTOB NPU BbIPAKEHHON
aKTUBHOCTU ObIN TaKUM e, Kak B rpynmne CpaBHEHUS!, B OTIINYME OT APYruX rpynn.

MEAULIMHCKHNI XYPHaA.
2020.T. 22, Ne 4(121).
C. 485-494

Cpenv naumeHToB o6LLEel rpynnbl YaLle BCTpevanuch nerkonenus (15,68 %), aputpountonenms (18,47 %), aHemus (6,62 %) u
TpombouuToneHus (33,10 %), 4em B rpynne cpaBHeHMs (COOTBETCTBEHHO 5,45 %, 3, 63 %, 0 %, 5,45 %) (p < 0,05). Y nuu ¢ pasnny-
HbIMM reHoTunamu HCV 6binu nogobHble M3MEHEHNS, 3@ UCKITOYEHMEM TOTO, YTO Y NALMEHTOB CO 2 FeHOTUNOM He Bblno aHeMuM.

Y Bcex nuy ¢ XBIC 6binu Bbile 3HadeHue obLuero Genka, AT, ACT, [T TI oTHocuTenbHO rpynnel cpaBHeHms (p < 0,05), a TOK
1 KpeaTuHUH Bbinn Hke (p < 0,05). 3aBUCUMOCTI M3MEHEHNIA STUX NOKa3aTeneli oT reHoTUNa He 0BHaPYXeHOo, 3a UCKMIYEHEM
cofepxanus 6enka, oH Obin BbiLLe B rpynnax ¢ reHotunamu 18 v 2; J1® Huxe y nuu ¢ 18 1 3a, a kpeaTuHWH — ¢ 1B 1 2 reHoTMnamu
(p < 0,05). Tarke oTCyTCTBOBArA 3aBUCUMOCTb U3MEHEHNI Y 6onbHBIX XBI'C OT CTENEHN akTUBHOCTY 3a UCKIKOYEHNEM TOTO, YTO
Yy NWL, C BbIPaXKEHHOW aKTUBHOCTbHO Obini Bbile JIOK, TN 1 0Bwmit GunmrpyBrH Npy NOHWXKXEHHOM ypoBHe rioko3bl (p < 0,05).

B 061wet rpynne 6onbHbIx XBIC 6binu BbiLLe NOKa3aTenu SHTPONWM NeKkoLMTapHOM (opMyrbl, 13 MHAEKCOB HecneLUnnieckoit
peakTBHOCTM Gonee Bbicokoe 3HaueHve umen KP (8 1,3 pasa), Unumd (B 1,3), VA (B 1,1), @ Hke, Yem B rpynne CpaBHEHUs
6bim UICHM (8 1,1 pasa) n UC3J (B 1,3) (p < 0,05). Mpownsowno cHukerve (CUB — B 1,1 pasa; VIK — B 1,3) unn nosblLLeHne
(WNr -8 1,3 pasa; U CO3 - B 1,5) nokasatenei Bocnanexus (p < 0,05). MHAeKCh 3HAOMEHHON MHTOKCUKALIMU CHU3UNCL Y
60nbHbIX N0 cpaBHeHMto co 3aopoBbimu (UCTIK — B 1,2 pasa, POH — B 1,8 pasa). 3aBucumocTv n3meHeHwin y naumeHTos ¢ XBIC
OT reHoTMNa He YCTaHOBMEHO, 3a UckntodeHneM WA, kotopbii 6bin Bbille ToNbKo B 06LLen rpynne v ¢ 3a reHotunom (p < 0,05)
1 U COQ y BonbHbIX C 3a reHoTUNOM, KOTOpbIit Bbln HUKe, Yem B obLuelt rpynne (p < 0,05), HO He OTNMYancs OT rpynnbl CpaB-
Henus (p > 0,05) MW — ¢ 3a reHotunom Hixe B 1,7 pasa, No CpaBHEHMIO cO Bcemm 6onbHbIMM (p < 0,05). Mokasatens CII He
MEHSMNCA NPU BCEX CTENEHSX akTUBHOCTM U He OTAMYancs OT AaHHbIX 300POBbIX ML, Y NaLMEHTOB C yMEPEHHOMN akTUBHOCTbIO
WA 6bin BbiLLe, YeM B rpynne cpaBHeHusl, a AW — Hke, yem B obLert rpynne (p < 0,05). Mpyu ynbTpa3BykoBOM UCCMEA0BaHUN
opraHoB GpIOLLHOM NOMOCTY, HE3aBMUCUMO OT rPYMMbI, YalLie BCEro ONpeaensnncs yeenuyeHne pasmepos (y 76,26 % yenosek) 1
MOBbILLIEHWE 3XOreHHOCTW neven (y 82,35 %).

BbiBogbl. Y 60nbHbix XBIC npeobnaganu acTeHoBereTaTyBHbIA CUHAPOM, OLLYLLEHWe TSHXKECTW B NpaBoM nogpebepbe,
yBenuyeHre pasmepoB neyeHu, yBenudeHue konmyectea numdountos, COJ, nosbILLEHWe akTUBHOCTM TpaHcaMuHas. Mpu
1B reHOTUNE YalLe BCTPeYanuCh TeNeaHrmakTasum, Npy 2 pexe — yBenuyeHue pa3mepos nevenn. flabopaTtopHble M3MeHeHNs
COMPOBOXAANUCh NEVKONEHWEN, ApUTPOLIMTONEHUEN, aHEMMEN U TPOMOOLIMTONEHUEN; NOBbILLEHWEM copepkaHus obLuero
6enka, aktvsHocTv AITT, ACT, I'TTT1. Mpw XBI'C noBbILwatoTcs nokasateny 3HTponuy nenkouutapHomn copmynbl, KP, numd,
WA, I n N CO3. MonoxuTenbHble nokasateny ANA onpeaenstotcs 4OCTOBEpHO valle, Yem AMA.

More than 71 million people or about 1.0 % of the world’s
population [1], are infected with hepatitis C virus (HCV). A
predominant liver lesion characterizes hepatitis C; it has a
light yellowish form in the acute period, frequent chronicity
with long-term asymptomatic course and complications
including cirrhosis and hepatocellular carcinoma [2].

The fact is that only about 10 % of acute hepatitis C
overlap with clear clinical signs, resulting in most of them
not being timely detected. In the manifested disease,
elimination of the virus is higher (up to 50 %) than among
those who remain without marked symptoms of hepatitis [3].
Chronic hepatitis C virus (CHCV) is also usually clinically
undetectable in the early years. Some patients complain of
weakness, fatigue and malaise [4]. Compared to other viral
hepatitis, arthralgia and myalgia are more commonly report-
ed in CHCV [5]. The levels of aspartate aminotransferase
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(AST) and alanine aminotransferase (ALT) usually range
from the normal to two- to fourfold increase, rarely exceeding
200 1U/linthe absence of other concomitant liver diseases
(alcohol-induced liver injury, etc.). An accurate determination
of viral load is not very important in most clinical situations
and on average, it is around 2 million 1U/I. Low viral load is
associated with faster recovery after the treatment, but is
not associated with low levels of aminotransferases or less
pronounced clinical symptoms. Thus, patients might not be
aware of the disease for decades; diagnosis is made during
screening and detection of abnormal levels of transferases,
or as a result of risk group screening [4].

Besides, HCV can cause various extrahepatic lesions
that should be considered in the diagnosis of CHCV. Pos-
sible co-morbidities, including alcoholism, heart disease,
renal impairment, autoimmune, genetic or metabolic liver
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diseases (e.g. genetic hemochromatosis, diabetes, obesity)
and a possibility of drug-induced hepatotoxic effects should
be evaluated [6].

The effect of the fibrosis degree on hematological and
biochemical parameters has been sufficiently studied at
this time [7]. But the data on the virus genotype impact
on these parameters are controversial. In some previous
studies, patients with CVHC did not show any association
between clinical and biochemical parameters and the virus
genotype [8,9], whereas other scientific papers reported on
a correlation between the virus genotype and enzymatic
activity of leukocytes and monocytes [10] as well as prolif-
erative activity of lymphocytes in peripheral blood [11]. The
relationship between the grade of the process activity and
the hematological-biochemical data remains understudied.

In addition, it is proved that the level of ALT signifi-
cantly increases with increasing degree of liver fibrosis [7],
which provides a theoretical basis for studying the effect of
the grade of activity on indicators that are changed in liver
fibrosis progression.

Aim

The aim of this study is to determine the features of
the course of CHCV infection and the dependence of
changes in integrative indicators of endogenous intoxication,

nonspecificimmunoreactivity and inflammation on the virus
genotype and the grade of activity.

Materials and methods

In the furtherance of the purpose, 287 patients with estab-
lished diagnosis of CHCV who were undergoing treatment
at Sumy Regional Infectious Diseases Clinical Hospital
named after Z. Y. Krasovytsky from 2015 to 2019 were
examined. Their inpatient and outpatient medical cards
were also analyzed.

Inclusion criteria were as follows: the presence of typical
clinical signs of CVHC, epidemiological data, no malignant
diseases at the time of examination or in the anamnesis
(including hepatocellular carcinoma), CVHC confirmed by
ELISA and PCR (quality method for RNA detection).

Exclusion criteria were as follows: presence of acute
conditions or major complications of decompensated pa-
thology (decompensated cirrhosis; hepatic insufficiency 1),
concomitant pathology, which may affect the indicators of
inflammation, endogenous intoxication and allergies (other
infectious diseases, inflammatory diseases of different or-
gans and systems, acute allergic reactions, malignancies,
decompensated diabetes mellitus); not detected viral RNA
by PCR, detection of hepatitis B virus DNA or antibodies
to HBcor-Ag.

The comparison group included 55 apparently healthy
individuals who underwent a preventive medical exami-
nation at Sumy State University Clinic in 2018-2019. The
patients were divided into 3 groups depending on the virus
genotype (1b—150 people, 2—19, 3a—102) and the grade
of activity (minimal activity — 210 people, moderate — 68,
expressed — 9). Patients with undetectable virus genotype
and those who were not tested, as well as individuals with
genotype 1b were included in the total sample only. General
integrative indices (integral severity index — ISI, entropy

of leukocyte formula), indices of nonspecific reactivity
(resistance coefficient — RC, immunoreactivity index — IIR,
neutrophil and monocyte ratio index — NMRI, lymphocytic
index — llimph, eosinophils and lymphocytes ratio index
ELRI, allergy index — IA, nuclear index —NI); indexes of
inflammation activity (total index of inflammation —TlI, Krebs
index — KI, lymphocyte-granulocyte index — ILG, index of
leukocytes and ESR ratio — IL ESR), indexes of intoxication
(leukocyte index of intoxication — LII, aggression index —
lagr, hematological index of intoxication — HIl, leukocyte shift
index—ILS, indicator of intoxication — IS, reactive neutrophil
response — NRR) were calculated [12,13].

A clinical and laboratory examination was performed
according to the protocol. Clinical blood test (CobasMicros),
biochemical blood test were done at the hospital laboratory
(SOBASEMira) and at the Sinevo Commercial Laboratory
where serological studies — enzyme-linked immunosor-
bent assay for the determination of antinuclear antibody
titer (ANA), antimitochondrial antibodies (AMA), thyroid
peroxidase antibodies (ATPO), antibodies to thyroglobulin
(ATTG), and polymerase chain reaction (PCR, detection
of ribonucleic acid (RNA), virus genotype detection) were
also carried out.

The grade of the process activity in the liver was de-
termined by the generally accepted International Classifi-
cation of Liver Diseases (Los Angeles, 1994), depending
on the ALT level.

In terms of epidemiological and sex characteristics,
age composition and degree of fibrosis, all groups were
representative. Concomitant pathology in all the patients
was compensated and in remission. All patients were exa-
mined prior to the start of etiotropic therapy.

The statistical processing was performed in Microsoft
Office Excel 2010 and IBM SPSS Statistic 23 computer
software. Data were checked for group distribution norma-
lity using the Shapiro-Wilk test. We used non-parametric
methods because the data obtained did not follow a normal
distribution. Mann-Whitney U-test was used to analyze
the quantitative data. To determine the significance of
the differences between the frequency indices in the diffe-
rent groups when comparing the qualitative characteristics,
contingency tables using the Pearson ¥?2 criterion were
constructed. All the used tests were two-sided, P < 0.05
values were considered statistically significant. The results
of the study in the text and tables are presented in the form
of a median, interquartile range (25th to 75th percentiles).

Results

Among the CHCV patients examined, there were 1.96 times
(66.20 %) more men than women (33.80 %). The average
age of patients in the total group was 46 (36-55) years.
The vast majority of patients had a subclinical course
of acute hepatitis that was detected during a preventive
medical examination (97.21 %), and only 2.79 % of patients
indicated previously experienced acute viral hepatitis C,
while 9.04 % had acute viral hepatitis C in the past.
According to the genotype, CHCV patients were dis-
tributed as follows: the majority had 1 genotype (52.3 %),
1.5 times fewer people with 3a (35.5 %), and even fewer
with 2 (6.6 %) and 1a genotypes (0.7 %) (P < 0.05). The
virus genotype was not detected in 4.9 % of those infected.
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The examined patients had mild F2 liver fibrosis
(31.25 %), cirrhosis F4 (27.68 %), 1.7 times less fibrosis
FO (17.86 %), 2.1 times less frequently — initial F1 fibrosis
(14.73 %) and 3.7 times less frequently — F3 (8.48 %).

CHCYV patients showed a minimal activity (73.17 %),
which was 3 times more than the moderate activity
(23.69 %); 3.14 % presented with the expressed activity.

The main clinical signs revealed on the examination
were as follows: asthenovegetative syndrome (81.88 %),
heaviness in the right hypochondrium (64.76 %), subicterus
or yellowing of the sclera (15.58 %), feeling of a bitter taste
in the mouth (14.98 %), dyspeptic syndrome (12.89 %),
arthralgia and myalgia (13.58 %), itching (10.80 %), telangi-
ectasia (6.97 %), pain in the right hypochondrium (5.92 %),
the presence of skin rashes (4,18 %), jaundice (1,39 %).
On an objective examination, 74.21 % of patients showed
enlarged liver and 24.39 % — enlarged spleen.

Comparing the total sample with the HCV genotype 1b
patients, the latter were found to be 1.2 times more likely
to have telangiectasia (8.67 % versus 6.97 %) (P < 0.05),
but no significant difference was observed.

Patients with genotype 2 did not experience increased
discomfort in the left hypochondrium, skin rash and jaundice,
feeling of a bitter taste in the mouth was 2.9 times less
than in the total group (5.26 %), skin itching was twice less
frequently (5.26%), hepatomegaly — 1.6 times (47.37 %),
splenomegaly — 1.5 times (15.79 %), heaviness in the right
hypochondrium — 1.4 times (47.37 %) less frequently, and
subicterus or yellowing of the sclera was 1.4 times more
frequently (21.05 %). However, there was no significant
difference in the severity of these clinical features compared
to the total group except for hepatomegaly (P < 0.05).

In patients with virus genotype 3a, itching (5.88 %),
telangiectasia (3.92 %) were 1.8 times less common,
arthralgia and myalgia — 1.5 times less frequent (7.84 %),
the presence of skin rashes — 1.4 times less frequent
(2.94 %), subicterus and yellowing of the sclera (12.45 %)
and feeling of a bitter taste in the mouth — 1.2 times less
frequent (12.7 %), but none of the clinical signs was sig-
nificantly different from the total group. Thus, the clinical
features did not depend on hepatitis C virus genotype and
the groups were homogeneous.

In the total group of patients, the average leukocyte
count was normal (5.36 (4.27-6.49) x 10%1and 5.50 (4.80—
6.80) x 10%I, respectively; ESR was significantly higher than
in the comparison group (7.00 (4.00—-14.00) mm/h and 5.00
(3.00-11.00) mm/h, respectively). Leukocyte formula did not
differ from the norm mean values: band cells (4.00 (2.00-
5.00) % and 4.00 (3.00-5.00) %, respectively); eosinophils
(2.00(1.00-3.00) % and 2.00 (1.00-4.00) %, respectively),
basophils (0.00 (0.00-1.00) % and 0.00 (0.00-0,00) %,
respectively), monocytes (8.00 (6.00-10.00) % and 7.00
(6.00-10.00) %, respectively). At the same time, the level
of segmented neutrophils was significantly lower (48.00
(39.00-56.00) % and 55.00 (50.00-59.00) %, respectively),
and the number of lymphocytes (35.00 (28.00-40.00) %
and 31.00 (28.00-34.00) %, respectively) — higher than
in the comparison group. Red blood counts of the CHCV
patients were also within the normal range: hemoglobin
(142.00 (128.00-153.00) g/l and 138.00 (130.00-146.00)
g/l, respectively), erythrocytes (4.61 (4.24-5.09) x 10
and 4.66 (4.32-5.05) x 10"/l respectively). The average
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platelet count was lower than that in the comparison group,
176.00 (138.00-219.00) x 10% and 221.00 (195.00-265.00)
(P < 0.05), respectively.

CHCV patients with different genotypes (1b, 2, and
3a) had a significantly lower platelet count than those in
the comparison group (183.00 (141.50-223.25) x 1091
154.00 (141.00-216.00) x 10%/1; 173.50 (135.75-225.00) x
1091, respectively); segmented neutrophils (47.00 (39.00-
58.00), 47.00 (41.00-53.00), 44.00 (35.00-53.00) %,
respectively), and significantly higher lymphocyte count
(33.5 (26.00-42.00), 36.00 (28.00— 38.00); 35.50 (28.75—
39.00) %, respectively) (P < 0.05). Comparing clinical blood
counts of the patients with different genotypes, a lower
erythrocyte and hemoglobin level was found in patients with
genotype 2 (4.34 (4.13-4.64 ) x 10%/1; 128.00 (123-142.00)
g/l than in the comparison group (4.66 (4.32-5.05) x 10'/l;
138.00 (130.00-146.00) g/l) and in the total group of CHCV
patients (4.61 (4.24-5.09) x 10"/I; 142.00 (128.00-153.00)
gll).

The group of patients with minimal activity showed
lower leukocyte counts (5.32 (4.27-6.21) x 10%1) (P < 0.05),
platelets (180.00 ( 136.00-217.25) x 10°%1), segmented
neutrophils (48.00 (40.00-58.00) %), eosinophils (2.00
(1.00-3.00) %), as well as higher lymphocyte counts
(34.50 (28. 00-40.00) %) and ESR (7.00 (4.25-16.00)
mm /h) (P < 0.05).

Patients with moderate activity had a lower platelet
count (167.50 (141.00-219.00) x 10%/1) and higher lympho-
cyte counts (36.50 (31.00—45.75) %) than in the comparison
group.

In the total group, leukopenia (15.68 %), erythrocyto-
penia (18.47 %), anemia (6.62 %) and thrombocytopenia
(33.10 %) were more common compared with the healthy
group (P <0.05). People with different HCV genotypes also
demonstrated these dynamics, except for the patients with
2 genotype, who did not have anemia.

Total protein levels (73.00 (69.70-76.90) g/l), ALT (61.00
(37.00-121.00) IUN), AST (50.00 (34.00-78.00) IU/1), GGT
(gamma-glutamyltranspeptidase) (48.00 (25.00-80.00)
IU/) were higher in the total group of patients (P < 0.05)
than in the comparison group (71.30 ( 68.30-73.90) g/l;
22.70(18.30-28.16) IU /I; 24.40 (21.40-28.00) IU /1; 26.00
(18.00-35.00) U/, respectively). The values of ALP (alka-
line phosphatase) (79.00 (62.00-101.00) IU/l) and creatinine
(77.00 (65.00-90.00) umol/l) were normal and even lower
than in the comparison group (90.00 (80.00-112.00) 1U/I;
82.90 (72.90-100.70) umol/l, respectively) (P < 0.05).
Glucose levels (5.50 + 0.12) had no significant difference
with the comparison group (5.20 (4.59-5.70)) (P > 0.05).

Total protein levels in the patients with HCV 1 and
2 genotype were higher than in the comparison group
(73.20 (69.23-77.28); 74.30 (71.50-77.20) g/l, respective-
ly) and lower in patients with genotype 1b and 3a (79.00
(61.00-97.26) 1U/I; 74.00 (61.75-97.25) U/, respectively),
creatinine was lower only in the group with genotype 1c
and 2 (77.00 (64.00-89.00); 71.00 (64.00-79.00 umol/l,
respectively) (P < 0.05).

Besides the ALT level, groups with different ac-
tivity grades had higher AST (minimal activity — 42.00
(30.75-60.00) 1U/I, moderate — 78.00 (52.50-126.00)
IU/l, expressed — 280.00 (207.50-370.00) 1U/), GGT
(41.00 (25.00-69.00) 1U/1, 66.00 (30.00-96.90 ) U/,
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Table 1. Characteristics of integrative parameters in patients with different HCV genotype

CHCYV patients

Comparison (n = 55)

General integrative indicators

ISI 13.83 (13.58-14.56) 13.87 (13.45-14.60) 13.88 (13.50-14.61)
(P, =0.976) (P,=0.811;P,=0.784)
H 21.05 (18.30-24.15) 26.04 (21.64-33.32) 25.94 (22.00-34.17)
(P, =0.000%) (P, =0.000%; P, = 0.896)
Non-specific reactivity indices
RC 0.57 (0.49-0.66) 0.74 (0.52-0.98) 0.74 (0.47-1.01)
(P, =0.000%) (P, =0.001% P,=0.694)
IR 4.63 (3.40-6.40) 4.86 (3.29-7.33) 4.95 (3.20-7.45)
(P, =0.565) (P, =0.555; P, = 0.917)
NMRI 7.88 (5.60-10.67) 6.88 (4.67-9.83) 7.13 (5.00-9.80)
(P,=0.031%) (P, =0.050; P, = 0.605)
LMRI 4.25 (3.00-5.83) 4.50 (3.08-7.00) 4.62 (3.00-7.04)
(P, =0.496) (P, =0.086; P,=0.908)
I limph 0.54 (0.47-0.60) 0.69 (0.49-0.91) 0.68 (0.44-0.96)
(P, =0.000%) (P, =0.001% P,=0.744)
ELRI 0.08 (0.036-0.11 0.06 (0.03-0.11) 0.05 (0.03-0.10)
(P, =0.018%) (P, =0.022%; P, =0.847)
IA 0.99 (0.78-1.18 1.11 (0.78-1.56) 1.08 (0.80-1.56)
(P, =0.039%) (P, =0.100; P, = 0.715)
NI 0.07 (0.05-0.10) 0.08 (0.05-0.12) 0.08 (0.05-0.10)
(P,=0.394) (P, =0.543; P, = 0.934)
Inflammatory activity index
Tl 6.95 (6.33-7.69) 6.34 (4.66-7.49) 6.35 (4.82-7.44)
(P, =0.001%) (P, =0.004% P,=0.804)
Kl 1.85 (1.65-2.11) 1.46 (1.10-2.03) 1.48 (1.05-2.27)
(P, =0.000%) (P, =0.001% P,=0.744)
ILG 5.17 (4.46-5.76) 6.49 (4.68-8.43) 6.63 (4.28-8.82)
(P, =0.000%) (P, =0.001% P,=0.790)
ILEST 1.65 (0.87-2.76) 2.40 (1.52-4.20) 2.40 (1.40-4.25)
(P, =0.000%) (P,=0.001%P,=0.717)
Endogenous intoxication indices
LIl 0.45 (0.33-0.78) 0.46 (0.25-0.85) 0.48 (0.27-0.87)
(P, =0.495) (P,=0.811; P,=0.610)
lagr 0.63 (0.44-1.09) 0.64 (0.34-1.15) 0.66 (0.35-1.18)
(P, =0.412) (P,=0.728; P,=0.643)
Hil 0.46 (0.30-0.70) 0.47 (0.24-0.90) 0.49 (0.26-0.91)
(P,=0.814) (P,=0.512; P,=0.562)
ILS 1.56 (1.38-1.78) 1.27 (0.96-1.70) 1.27 (0.90-1.77)
(P, =0.000%) (P,=0.001% P,=0.737)
IS 0.12 (0.06-0.31) 0.17 (0.07-0.43) 0.17 (0.08-0.44)
(P, =0.066) (P, =0.045%; P, = 0.682)
NRR 11.28 (7.14-16.71) 6.26 (1.92-15.21) 7.02 (2.04-15.65)
(P, =0.000%) (P,=0.001%; P, =0.813)

13.60 (1.02-15.23)
(P, =0.296; P, = 0.393)

24.80 (22.18-32.86)
(P, =0.000%; P, = 0.902)

0.75 (0.53-0.93)

(P, =0.002*; P, = 0.814)
3.75 (2.53-9.00)

(P, =0.678; P, = 0.464)
5.00 (4.17-10.25)
(P,=0.097; P, = 0.480)
3.50 (2.40-8.25)
(P,=0.734; P, = 0.485)
0.73 (0.48-0.90)

(P, =0.003*; P, = 0.835)
0.06 (0.03-0.11)

(P, =0.205; P, = 0.882)
1.14 (0.77-1.43)
(P,=0.247; P, = 0.857)
0.05 (0.025-0.11)
(P,=0.299; P, = 0.163)

3.80 (0.00-5.87)

(P, =0.000% P, =0.012")

1.36 (1.11-2.07)
(P, =0.003%; P,=0.792)

6.79 (4.84-8.26)
(P,=0.003; P,=0.167)

3.36 (1.80-6.44)
(P,=0.001% P,=0.167)

0.46 (0.27-0.63)
(P, =0.683; P, =0979)
0.56 (0.33-0.83)

(P, = 0.508; P, = 0.896)
047 (0.27-0.81)

(P, =0.809; P, = 0.783)
1.13 (0.96-1.63)

(P, =0.001%; P, = 0.563)
0.19 (0.09-0.58)

(P, =0.082; P,=0373)
3.68 (0.55-11.49)

(P, =0.001% P,=0.201)

Total (n =287) 1b genotype (n = 150) 2 genotype (n=19) 3a genotype (n =102)

13.71(10.88-14.16)
(P, =0.080; P, = 0.049)

26.16 (20.78-32.43)
(P, =0.000%; P, = 0.750)

0.71(0.54-1.21)
(P, =0.000%; P, = 0.571)
5.38 (3.84-7.65)

(P, =0.190; P,> 0.261)
6.62 (4.18-10.62)

(P, =0.056; P, = 0.650)
5.00 (3.52-7.29)

(P, =0.168; P, = 0.276)
0.69 (0.50-1.10)

(P, =0.000%; P, = 0.579)
0.07 (0.03-0.12)
(P,=0.394; P, = 0.163)
1.23 (0.76-1.88)

(P, =0.010%; P, = 0.145)
0.09 (0.04-0.15)
(P,=0.103; P, = 0.297)

6.13 (2.16-7.10)
(P, =0.000%; P, = 0.154)
1.46 (0.91-2.02)

(P, =0.000%; P, = 0.579)
6.40 (4.85-10.27)

(P, =0.000%; P, = 0.652)

1.88 (1.15-3.06)
(P, =0.165; P, = 0.001*)

0.41(0.19-0.89)
(P,=0.223; P, = 0.341)
0.56 (0.26-1.20)

(P, =0.165; P, = 0.367)
0.41(0.19-0.97)

(P, =0.516; P, = 0.205)
1.27 (0.84-1.72)

(P, =0.000%; P, = 0.549)
0.10 (0.05-0.36)

(P, =0.863; P, = 0.020))
5.10 (1.01-16.75)

(P, =0.001%; P, = 0.559)

Significant difference in the indicator relative to: *: comparison groups; **: total group (P < 0.05, calculated according to the Mann-Whitney criterion).
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130.00 (52.50-246.00) 1U/1, respectively), and AIP in mini-
mal and moderate activity was lower (77.00 (61.00-97.00),
83.50 (64.50-108.00) respectively), and in expressed —
higher (114.00 (87.50-154.50) IU/l) compared to apparently
healthy persons (P < 0.05). Patients with the expressed
activity were diagnosed with a higher bilirubin level (22.30
(14.25-38.55) umol/l) than those in the comparison group
(1.5 times; 14.40 (12.40-17.90)) pymol/l) and in the total
group (1.4 times; 15.40 (11.30-22.50) ymol/l) (P < 0.05).
Moreover, patients with expressed activity had 2.7 times
higher GGT level (130.00 (52.50-246.00) 1U/1) and 1.4
times higher ALP (114.00 (87.50-154), 50) IU/1), compared
with all CHCV patients (P < 0.05). Patients with expressed
activity had glucose levels lower (4.40 (4.00-4.90) pmol/l)
than those in the comparison group (5.20 (4.59-5.70)
pmol/l), and in the total group it was (5.20 (4.70-5.80)
pmolll) (P < 0.05).

In the total group of CHCV patients, the entropy indices
of leukocyte formula were higher; the indexes of nonspe-
cific reactivity had higher values of RC (1.3 times), llimph
(1.3), 1A (1.1), and lower than in the comparison group
were NMRI (1.1) and ELRI (1.3). There was a decrease in
inflammation indicators: Tl by 1.1 times, KI — by 1.3 times
and anincrease in ILG by 1.3, ESR — by 1.5 times). Indices
of endogenous intoxication were decreased in patients,
compared with healthy individuals (ILS — by 1.2 times,
NRR - by 1.8) (Table 1).

In groups with different genotypes, the changes corre-
sponded to the overall sample, except Al that was higher
only in the total group and with 3a genotype; ESR in patients
with 3a genotype was lower than in the total group but did
not differ from the comparison group; IS was higher in
the group with 1b genotype of HCV than in the comparison
group, and it was 1.7 times lower in 3a genotype compared
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Table 2. Features of integrative parameters in patients with different grade of the liver process activity

Original research

Comparison tal Minimal activity Moderate activity Expressed activity
(n = 55) (n=287) (n=210) (n=68) (n=9)

General integrative indicators

ISl 13.83 (13.58-14.56) 13.87 (13.45-14.60)
(P, =0.976)

H 21.05 (18.30-24.15) 26.04 (21.64-33.32)
(P, =0.000%)

Non-specific reactivity indices

RC 0.57 (0.49-0.66) 0.74 (0.52-0.98)
(P, =0.000%)

IIR 463 (3.40-6.40) 4.86 (3.29-7.33)
(P, =0.565)

MNRI 7.88 (5.60-10.67) 6.88 (4.67-9.83)
(P, =0.031%)

LMRI 4.25 (3.00-5.83) 450 (3.08-7.00)
(P, =0.496)

Ilimph 0.54 (0.47-0.60) 0.69 (0.49-0.91)
(P, =0.000%)

ELRI 0.08 (0.04-0.11) 0.06 (0.03-0.11)
(P, =0.018%)

Al 0.99 (0.78-1.18 1.11 (0.78-1.56)
(P, =0.039%)

NI 0.07 (0.05-0.10) 0.08 (0.05-0.12)
(P, =0.394)

Inflammatory activity index

TIl 6.95 (6.33-7.69) 6.34 (4.66-7.49)
(P, =0.001%)

Kl 1.85 (1.65-2.11) 1.46 (1.10-2.03)
(P, =0.000%)

LGI 5.17 (4.46-5.76) 6.49 (4.68-8.43)
(P, =0.000%)

IRESR 1.65 (0.87-2.76) 2.40 (1.52-4.20)
(P, =0.000%)

Endogenous intoxication indices

LIl 0.45(0.33-0.78) 0.46 (0.25-0.85)
(P, =0.495)

lagr 0.63 (0.44-1.09) 0.64 (0.34-1.15)
(P, =0.412)

HIl 0.46 (0.30-0.70) 0.47 (0.24-0.90)
(P,=0.814)

ILS 1.56 (1.38-1.78) 1.27 (0.96-1.70)
(P, =0.000%)

IS 0.12 (0.06-0.31) 0.17 (0.07-0.43)
(P, =0.066)

NRR 11.28 (7.14-16.71) 6.26 (1.92-15.21)
(P, =0.000%)

14.00 (13.55-14.94)
(P,=0.315; P, = 0.239)

26.68 (2149-34.33)
(P, =0.000% P, = 0642)

0.72 (0.50-0.95)
P, =0.000%; P, = 0.579)

5.00 (3.22-7.50)

(P, =0.532; P, = 0.893)

7.17 (5.00-10.25)

(P, =0.104; P, = 0.465)

471 (3.00-7.00)

(P, =0.426; P, = 0.830)

0.68 (0.47-0.88)

(P, =0.000%; P, = 0.523)
0.05 (0.02-0.10)

(P, =0.006%; P, = 0.560)
1.05 (0.75-1.50)

(P, =0.179; P, = 0.374)

0.08 (0.05-0.12)
(P, =0.221; P, = 0.553)

6.41 (4.91-7.60)
(P, =0.009%; P, = 0.502)

148 (1.14-2.11)
(P, =0.000%; P, = 0.523)

6.40 (4.46-8.13) (P, = 0.000";

P,=0576)
2.48 (1.59-4.56)
(P, =0.000%; P, = 0.594)

0.50 (0.28-0.86)
(P, =0.991; P, = 0.364)

0.69 (0.39-1.17)

(P, =0.874; P, = 0.000")
0.50 (0.27-0.94)

(P, =0.000%; P, = 0.000)
1.28 (1.00-1.72)

(P, =0.000%; P, = 0.000%)
0.19 (0.08-0.44)

(P, =0.000%; P, = 0.000**)
6.22 (1.77-14.33)

(P, =0.002*; P, = 0.888)

13.69 (2.88-14.20)
(P,=0.053; P, = 0.053)

24.80 (21.07-30.31)
(P, =0.000%; P, =0.302)

0.78 (0.59-1.24)
(P, = 0.000%; P, = 0.147)
4.75 (3.64-6.67)

(P, =0537; P, = 0.904)
6.13 (4.47-8.43)

(P, =0.004*; P, =0.162)
450 (3.27-6.28)
(P,=0.623; P, =0917)
0.73 (0.54-1.14)

(P, =0.000%; P, = 0.100)
0.07 (0.03-0.13)

(P, =0.766; P, = 0.05)
1.32 (0.93-1.83)

(P, =0.000% P, =0.102)

0.06 (0.04-0.11)
(P, =0.627; P,=0.017")

6.19 (0.00-6.93)
(P,<0.000%; P,>0.171)
1.36 (0.88-1.86)

(P, =0.000%; P, = 0.100)
6.85 (5.00-10.53)

(P, =0.000%; P, =0.154)
216 (1.33-3.84)

(P, =0.006% P, = 0.367)

0.30 (0.19-0.69)

(P, =0.007%; P, = 0.019")
0.44 (0.25-0.94)

(P, =0.006%; P, = 0.028")
0.30 (0.19-0.70)

(P, =0.057; P, =0.019)
117 (0.85-1.63)

(P, = 0.000%; P, = 0.136)
0.10 (0.05-0.34)

(P, =0.811; P, = 0.028")

6.16 (2.02-20.05)
(P, =0.013% P, =0.862)

13.55 (2.60-13.95)
(P,=0.038% P,=0.124)

27.42 (23.08-32.03)
(P, =0.000%; P, = 0.840)

0.69 (0.57-0.78)
(P,=0.062; P, =0371)
3.70 (2.75-5.95)
(P, =0.320; P, = 0.228)
6.25 (4.58-9.68)
(P, =0.192; P,=0.717)
3.50 (2.63-5.79)
(P, =0412; P,=0.304)
0.62 (0.51-0.71)
(P, =0.080; P, = 0.343)
0.03 (0.01-0.08)
(P, =0.006; P, = 0.204)
0.92 (0.61-1.04)
(P, =0.284; P, = 0.104)

0.09 (0.05-0.12)
(P, =0.344; P, = 0.607)

6.58 (0.00-7.32)
(P, =0.243; P, = 0.937)

161 (1.39-1.95)
(P, ,080% P, = 0.343)
6.10 (5.01-6.85)

(P, =0.044% P, = 0.432)
1.98 (1.40-3.28)
(P,=0.183; P, = 0.539)

0.64 (0.41-1.13)
(P, =0.179; P, = 0.166)

0.44 (0.26-1.03)
(P,=0.167; P, = 0,011
0.31(0.19-0.84)

(P, =0.156; P, = 0.222)
1.22 (0.87-1.60)

(P, =0.027%; P, = 0.554)
0.10 (0.06-0.41)

(P, =0.167; P, = 0.556)

5.74 (2.02-19.00)
(P, =0.086; P, = 0.916)

Significant difference in the indicator relative to: *: comparison groups; **: total group (P < 0.05, calculated according to the Mann-Whitney criterion).

to all patients. In contrast to the total group, in patients with
2 genotype, the TIl was decreased even more, but NMRI,
IA, and ELRI were not changed compared with the healthy
subjects (Table 1).

Among individuals with minimal activity, endogenous
intoxication indices (lagr, HII, IS, ILS) were higher than in
the comparison group. Differences from the comparison
group were observed in the distribution of leukocyte formula
entropy values, RC, llimph, ELRI, TII, KI, ILG, ILESR, ILS,
HIl, 1IS and NRR (Table 2).

In patients with moderate activity, in addition to the pre-
vious group, A was increased, NMRI, LIl were decreased,
and ELRI, HII, IIS — without changes. Compared to the total
group, LII, lagr, Il had lower values.

The values of the integrative indicators of the sample
with expressed activity differed from the total group lagr, and
from the comparison group — in the value of ISI, entropy,
Kl, ILG, ILS (Table 2).

Zaporozhye medical journal. Volume 22. No. 4, July — August 2020

We studied the features of autoimmune reactions and
immunological features in 84 patients, and it was found
that the values of ATPO (14.46 (10.52-21.48) IU/ml), ATTG
(22.59 (15.54-29.50) IU/ml), were normal. Negative values
of ANA (<1:100) among the examined were 54.76 %, values
at the limit of norm (1: 100) — 20.24%, positive (> 1:100) —
25.00 %. In this group patients, the AMA level had the fol-
lowing features: negative values (<1:100) were 79.76 %,
normal (1:100) — 15.48 %, positive (>1:100) — 4.76 %. No
dependence of antibody level on genotype and activity
level was detected.

Among all patients who underwent ultrasound exam-
ination (221 persons), there was not significant difference
between the groups. Liver enlargement had 81.85 % of in-
fected patients (minimal activity —in 79.88 %, moderate —in
82.35 %, expressed —in 83.33 %; 1b genotype —in 78.63 %,
2 genotype — in 68.75 %, 3a genotype — in 87.84 %). In
82.96 % of the patients, there was an increase in the liver
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echogenicity (minimal activity — in 79.27 %, moderate — in
86.27 %, expressed —in 83.33 %; 1b genotype —in 84.62 %,
2 genotype — in 84.00 %, 3a genotype — in 87.84 %). In
42.08 % of the examined, the liver vascular pattern was
increased (minimal activity — in 43.90 %, moderate — in
49.02 %, expressed —in 33.33 %; 1b genotype —in 46.22 %,
2 genotype —in 46.67 %, 3a genotype —in 42.67 %).

Anincreased diameter of the portal vein was diagnosed
in 2.73% of patients (minimal activity — in 4.27 %, mode-
rate —in 3.92 %, expressed — in 0.00 %; 1b genotype —in
4.24 %, 2 genotype —in 0.00 %, 3a genotype —in 2.70 %).

72.47 % of patients had gallbladder wall compression
(minimal activity — in 71.34 %, moderate — in 62.75 %,
expressed —in 83.33 %; 1b genotype —in 70.94 %, 2 geno-
type —in 71.43 %, 3a genotype —in 76.81 %).

37.98 % of patients had a mural layer of inspissated bile,
33.48 % had an altered gallbladder shape (G, S-shaped with
constriction, which could disrupt bile flow); minimal activity —in
34.76 %, moderate —in 33.33 %, expressed —in 33.33 %; 1b
genotype —in 29.52 %, 2 genotype —in 35.71 %, 3a geno-
type — in 43.66 %). In 6,68 % of patients were determined
concrements in the gallbladder cavity (minimal activity — in
12.20 %, moderate — in 7.84 %, expressed —in 0.00 %; 1b
genotype —in 14.41 %, 2 genotype —in 6.67 %, 3a genotype —
in 8.57 %). The gallbladder diameter (4.00 (3.00-4.00)) was
enlarged in 3.79 % of patients (minimal activity — in 3.66 %,
moderate —in 3.92 %, expressed —in 0.00 %; 1b genotype —
in 5.93 %, 2 genotype —in 0.00 %, 3a genotype —in 1.41 %).

In 31.31 % of the patients, spleen enlargement found
(minimal activity — in 39.02 %, moderate — in 21.57 %,
expressed —in 33.33 %; 1b genotype —in 44.23 %, 2 geno-
type —in 26.67 %, 3a genotype — in 27.03 %), the spleen
vein diameter was enlarged in 9.71 % (minimal activity —in
8.54 %, moderate —in 3.92 %, expressed —in 16.67 %; 1b
genotype — in 6.19 %, 2 genotype —in 6.67 %, 3a geno-
type —in 4.23 %).

Discussion

Hepatitis C virus is a common disease. Only 10 % of acute
hepatitis C overlap with clinical signs [3]. Among the patients
examined, the majority were detected during preventive
medical examination (97.21 %). Most of the patients had
1c (52.30 %) and 3a (35.50 %) HCV genotype, which
corresponds to the situation in Central Asia (Kazakhstan,
Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan;
1 genotype — 52.60 % and 3 genotype — 38,00 %) [14],
and is partly in line with studies carried out in Italy where
the most common virus genotypes were 1b (47.4 %) and 2
(16.5 %). Most patients had a moderate degree of fibrosis
(F2 = 31.25 %). The number of our patients with cirrhosis
(27.68 %) was not significantly different from the data ob-
tained in other studies, where 32.8 % of the whole group
had cirrhosis [15]. However, more than half of the examined
patients with CHCV in Brazil (54.4 %) had F4 [16].

Among all the patients, the vast majority had a clear
asthenovegetative syndrome (81.88 %) and a feeling of
heaviness in the right hypochondrium (64.76 %). Other
authors’ publications also state that chronic HCV infection
in the early years does not have a clear manifestation.
Only some patients complain of weakness, fatigue and
malaise [4].

It is known that CHCV can cause various extrahepatic
lesions that need to be considered for diagnosis. This im-
plies the need for examinations on the presence of comor-
bidities (alcoholism, heart disease, impaired renal function,
autoimmune, genetic or metabolic diseases of the liver) [6].
The examination of CHCV patients found an autoimmune
component in the disease pathogenesis: cryoglobulinemia,
psoriasis, autoimmune thyroiditis, glomerulonephritis, rheu-
matic heart disease, Recklinghausen disease, although they
are rare. According to a systematic review and meta-analy-
sis, the nine most common diseases associated with HCV
infection are known. These include mixed cryoglobulinemia,
chronic kidney or end-stage renal disease, type 2 diabetes
mellitus, B-cell ymphoma, Sjogren’s syndrome, late-stage
porphyria, rheumatoid arthritis. The authors reported that
type 2 diabetes mellitus (15 %) and depression (25 %)
had the highest incidence among HCV-infected patients.
In addition, 4.9 % of patients could develop symptomatic
mixed cryoglobulinemia, and 30 % had true cryoglob-
ulinemia. In fact, CHCV patients had a 12-fold higher
risk of mixed cryoglobulinemia than healthy patients did.
Other researchers also found that CHCV patients had an
increased risk of developing kidney disease and / or end-
stage kidney disease by 23 %, an increased risk of type
2 diabetes mellitus, and a 60 % higher risk of developing
lymphoma. In addition, HCV-infected patients were twice as
likely to develop flat lichen, Sjogren’s syndrome, rheumatoid
arthritis, and depression, with an 8-fold increased risk of
late-onset porphyria [17]. The mechanisms by which ex-
trahepatic lesions develop include immunological disorders
when chronic virus persistence results in the circulation of
immune complexes and other autoimmune phenomena
that are directly caused by the virus and associated with
its tropism to other tissues [18].

Cardiovascular disorders (from 4.18 % to 37.63 %)
had a significant role in patients. Other researchers also
evaluated the impact of HCV on the incidence of cardio-
and cerebrovascular lesions and found that cardiovascular
disease was more frequent in CHCV patients by 20 % and
cerebrovascular — by 35 % compared to those without
HCV [19]. However, some European studies showed very
different features of concomitant pathology in CHCV, when
the most common disease was diabetes mellitus (20.8 %),
metabolic syndrome (15.5 %), and coronary heart disease
in a small number of patients (6.2 %) [15], the majority of
HCV-positive patients also had diabetes mellitus (18.7 %),
chronic kidney disease (4.4 %), and end-stage renal
insufficiency requiring hemodialysis (2.6 %) [20]. These
differences are explained by the peculiarities of different no-
sologies incidence in the population of some countries. Itis
well-known fact that the highest level of metabolic disorders
(including diabetes mellitus) among US residents is related
to their lifestyle and diet. According to the WHO, the relative
mortality rate from cardiovascular pathology in Ukraine is
68 %, and in the USA - 31 %, while the death rate from di-
abetes mellitus in Ukraine is 1 %, and in the USA—-3 % [21].

Typical signs were observed in patients with CVHC:
thrombocytopenia, erythrocytopenia, leukocytopenia, which
was confirmed by the literature data. However, according
to the previous studies, the mean count of erythrocytes,
leukocytes and platelets did not differ from the values of
the control group [22,23], while in our study, platelet count
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was below normal, which may be explained by the greater
number of patients with cirrhosis in our sample.

We have demonstrated a significantly lower incidence
of anemia in patients with 2 genotype, and other studies
have shown a higher incidence of hemoglobin reduction
in patients with 1 genotype [22], which is not contradictory
but complementary.

Among the examined CHCV patients, the values of liver
enzymes (AST, ALT, GGT) were significantly higher. The
increase in ALT and AST activity is in line with other studies
where their levels were higher than normal [4,7,9,23].

As the study shows, changes in the integrative indi-
ces were found, with indices of nonspecific reactivity and
inflammation predominantly changing, whereas among
the indexes of endogenous intoxication, the ILS and NRR
were mostly changed. According to other authors, laboratory
signs of endogenous intoxication syndrome were recorded
during the acute pathological process and after the end of
it, in chronic course of viral hepatitis without clinical signs
and in the formation of liver cirrhosis, confirming the severe
and profound changes in the liver as the main organ of
the regulation and detoxification system [18]. Quantitative
and qualitative immune imbalance in viral hepatitis leads
to dysfunction of immune cells and humoral immunity
factors, which causes activation of endogenous flora and
increase in its metabolism products, which further increases
endotoxicosis [24]. The increase in entropy in all groups
is explained by worsening disorder in leukocyte formula
in CHCV patients. It is well known that entropy increases
as the process is directed toward increasing chaos in
the system. The increase in RC was due to the increase
in the adaptive body reactions in HCV infected, llimph —
increased cellular immunity compared to humoral given to
viral etiology of the disease. The decrease in NMRI, ELRI
and IK in patients was due to a decrease in the ratio of
microphage-macrophage system components and the lym-
phocyte prevalence, which is a typical sign of reactivity in
viral infection. An increase in ILG and IL ESR indicated
the prevalence of the autoimmune inflammatory component
in patients compared to infectious, and the decrease in
Tl — the absence of inflammation or its mild activity [25].

Conclusions

1. Young people, male, with HCV 1 genotype, moderate
hepatic fibrosis (F2), and minimal process activity (P < 0.05)
predominated in CHCV. The most pronounced were
asthenovegetative syndrome and heaviness in the right
hypochondrium with objective findings — hepatomegaly
(P < 0.05). The disease was accompanied by leukocyto-
penia, erythrocytopenia, decrease in hemoglobin content,
thrombocytopenia, increase in lymphocyte countand ESR,
hyperfermentemia.

2. The groups with different genotypes were homoge-
neous in most features, except that telangiectasia, glomeru-
lonephritis were more frequently found in the examined with
1 genotype with higher protein and lower AIP and creatinine
levels; hepatomegaly was less frequent and creatinine was
lower (P < 0.05) in 2 genotype. Patients with 3a genotype
had a higher total protein level (P < 0.05).

3. Among the examined with varying degrees of activity,
most indicators were in the total group. However, in those
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with minimal activity, the level of segmented neutrophils and
ESR was higher, and that of lymphocytes and platelets was
lower (P < 0.05). Among patients with moderate activity,
hemoglobin and segmented neutrophils were higher and
lymphocytes and platelets were lower (P < 0.05). Patients
with expressed activity had higher AIP, GGT and total bili-
rubin, and lower glucose levels (P < 0.05).

4. In the total group of patients with CHCV, the en-
tropy indices of leukocyte formula were higher as well as
the indices of nonspecific reactivity — RC, lllimph, IA, and
lower — NMRI and ELRI (P < 0.05). In addition, all indica-
tors of inflammation were changed: decreased Tll and K,
and increased ILG and IL ESR (P < 0.05). Patients with 2
genotype had lower values of TlI, with 3a genotype — IS, IL
ESR, and IIS (P < 0.05). Among those with minimal activity,
higher values of endogenous intoxication (lagr, Hll, IIS)
were observed, lower levels of NI, LII, lagr, IIS —in patients
with moderate activity, and lagr (P < 0.05) — in patients with
expressed activity.
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The study of age and individual anatomical variability of vagus nerves and their branches in different age periods of human onto-
genesis causes interest among both morphologists and doctors of different specialties.

The aim of the study. To find out the topography of the cervical and thoracic divisions of the vagus nerves in human fetuses aged
from 4™ to 10" gestational months.

Materials and methods. The research was conducted on 75 preparations of human fetuses ranging from 81.0 to 375.0 mm in
parietal-coccygeal length (PCL) using methods of macro-microscopic dissection and morphometry.

Results. In human fetuses, the left vagus nerve is placed anteriorly to the left subclavian artery, then on the lateral surface of
the Botallo’s arterial duct and the aortic arch. In the neck region, the superior cardiac branch departs from the left vagus nerve
and goes to the anterior surface of the left common carotid artery.

In the inferior part of the left common carotid artery, the superior cardiac branch gives off two branches: the middle one reaches
the aortic arch wall, and the lateral one runs along the anterior surface of the left common carotid artery. The left recurrent laryngeal
nerve departs from the left vagus nerve at the level of the inferior border of the aortic arch. The right vagus nerve passes from
the right subclavian artery anteriorly and gives rise to the right recurrent laryngeal nerve, which continues inferiorly and posteriorly
around the subclavian artery. The superior cardiac branch originates from the right vagus nerve at the level of the inferior border
of the thyroid gland. The inferior cardiac branch departs inferiorly and medially from the right laryngeal nerve and is located on
the right anterolateral surface of the trachea.

Conclusions. During the fetal period of human ontogenesis, age and individual anatomical variations of the branches of the cer-
vical and thoracic vagus nerves is observed, which is manifested by the variability of the structure, asymmetry of the topography
of the recurrent laryngeal nerves, bronchial, esophageal and cardiac branches. The left recurrent laryngeal nerve departs from
the left vagus nerve at the level of the inferior border of the aortic arch, the right recurrent laryngeal nerve departs from the right
vagus nerve at the level of the right subclavian artery. The esophageal nervous plexus is formed by esophageal branches of
the vagus nerves, which then forms mainly the posterior vagal trunk. The anterior vagal trunk is a direct continuation of the left
vagus nerve branches. The innervation of the aortic arch involves the common cardiac trunk, which is formed by the superior
cardiac branch and the superior cardiac nerve and also anastomoses both with vagus nerve and with recurrent laryngeal nerves.

®etanbHa Tonorpadin rinoK WKMMHOTO Ta FPYAHOTO BiAAIAIB OAyKalOuMX HepBiB

A. f. NonywHsik, T. B. Xmapa, H. M. Mani6poaa, A. A. WocTeHko, 0. M. Boiuyk, A. 0. lMaramap

MeTa po6otu — 3'scyBatv Tonorpadito rinok WWAHOTO Ta rpyaHoro Biaainis bnykakumx HepeiB y nnogis noanHn 4-10 micauis.

Marepianu Ta metogu. [JocnimxeHHs 3aicHANW Ha 75 npenapatax nnogis niogutn 81,0-375,0 MM TiM AHO-KyNPUKOBOT AOBXUHN
3a [JONOMOroK MeTO/iB MaKpPOMIKPOCKOMIYHOTO NpenapyBaHHs Ta MOpdoMETpii.

Pesynkrati. Y nnogis ntoguHy niuii 6riykarounii Heps po3MiLLyeTbCA criepeay NiBoi NiAKMO4NYHOI apTepii, NOTiM Ha BiYHiA NOBEPXHI
apTepianbHoi npoTokv Botanna Ta ayrv aopTu. Y AinsHUi Wwwi Big niBoro Bnykak4oro HepBa BigXOAWTb BEPXHS CepLieBa rinka,
LU0 NpsIMYe 10 NepeaHbOoi MOBEPXHI NIBOT 3aranbHOi COHHOI apTepii. Y HWKHLOMY Bifini NMiBoi 3aranbHOI COHHOI apTepii BEpXHS
cepLeBa rinka Bigaae ABi rinky: NpUcepeaHio, Lo JoCsrae CTiHKW Ayrv aopTu, Ta GiuHy, L0 ae Y3[0BX NnepesHbOi NOBEPXH NiBoi
3aranbHOi COHHOI apTepii. Ha piBHI HUXHBOTO Kpato Lyrv aopTy Bif NiBoro 6rykao4oro HepBa BiAXOAUTb NiBUIA MOBOPOTHMIA rop-
TaHHWiA HepB. MpaBui Brykatounii HEPB MPOXOAWTL Crepeay Bifd NPaBOi NiAKMYNYHOT apTepii Ta BigAae NOBOPOTHWIA rOpTaHHWUIA
HEpPB, SKWIA OTVHaE NIAKMIOYNYHY apTepito 3HU3Y i 33ady. Ha piBHI HUKHBOIO Kpato LMTONoAIGHOT 3a103 Big NpaBoro brykato4oro
HepBa BiAranyXyeTbCst BepXHs cepLieBa rinka. Big npaBoro noBOPOTHOO ropTaHHOMo HEPBa BiAXOAUTb HKHS cepLiesa rifka, Lo
npsIMye BHW3 | MeAianbHO Ta PO3TaLLOBYETLCA Ha NPaBill nepeaHbOobIYHi NOBEpXHI Tpaxei.

BucHoBKM. YNpogoBX nnofoBoro nepiogy OHTOreHesy NoAvHM CrocTepiracTbCs BikoBa Ta iHAMBIAyanbHa aHaToMiYHa MIHNUBICTb
rinoK LWMIAHOTO Ta rpyAHOro BiaAiNis 6rykatumx HepBiB, L0 NPOSBNSETLCS BapiabenbHicTto Oynosw, acumeTpieto Tonorpadii noso-
POTHWX FOpTaHHKX HepBiB, BPOHXOBWX, CTPABOXIAHWX | CEpLEBWX rinoK. Big nisoro Brykato4oro Hepea Ha PiBHi HYKHBOTO Kpato yrv
aopTK BiAXOQWUTH NiBUIA NOBOPOTHUI FOPTaHHWIA HEPB. MpaBuii NOBOPOTHUIA FTOPTaHHWIA HEPB BiAXOAWTb Bif NPaBoOro Gnykato4oro
HepBa Ha piBHi NpaBoi nigkntounyHoi apTepii. CTpaBoXiaHi rinky Gnykao4mnx HEpBIB YTBOPHOIOTL CTPABOXiAHE HEPBOBE CMIIETEHHS,
3 AKoro hopMyETLCS NEPEBaXHO 3aaHil Griykatounii cToOyp. MepeaHin Gnykatoumin ctoOyp € 6eanocepeaHiM NPOLOBXEHHAM
rinok nisoro Grykato4oro Hepsa. B iHHepBaLji ayrv aopTu 6epe y4acTb 3aranbHui cepLeBuin cTOBOYP, LLIO YTBOPEHNIA BEPXHBOK
CepLEBOIO MifKOKO Ta BEPXHIM CepLEBUM HEPBOM, @ TAKOX Ma€ 3B'A3kW 5K i3 Griykarounm, Tak i 3 NOBOPOTHUM FOpTaHHUM HEpBaMK.
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®detanbHas Tonorpadua BETBEN LUEWHOTO U FPYAHOTO OTAEAOB OAY)KAQIOLLUX HEPBOB

A. f. NonywwHsik, T. B. Xmapa, H. M. Maaunbpoaa, A. A. LWocteHko, 0. M. Boiuyk, A. A. Manamap

Llenb pa6oThl — BbISICHUTL TOMorpachuto BETBEN LUEIHOTO M rPYAHOTO OTAENOB Gy aatoLLmx HEPBOB Y NNoAoB Yernoseka 4—10
MecsiLeB.

Marepuanki n metogsl. ViccnenoBanue npoBeaeHo Ha 75 npenaparax nnogos Yenoseka 81,0-375,0 MM TeMeHHO-KOMYMKOBOW
[MHBI C MOMOLLbI0 METOZ0B MaKPOMMKPOCKOMMYECKOrO NpenapyupoBaHus 1 MOpdhoMETpuM.

PesynkTathl. Y NnNofoB Yenoseka NeBbin OnyxaatoLLmin HepB pa3MeLLaeTcs Criepeam NeBon NOAKI0YNYHON apTepum, a 3aTeM
natepanbHee apTepuanbHoro botannosa npoToka 1 Ayr aopTbl. B obnactu wew ot nesoro GryxaaroLiero Hepea OTXOQUT
BEpXHSs CepaeyHas BEeTBb, KOTOpas HaNpaBnseTcs K nepeaHei NoBEpPXHOCTY NEBO 0BLLUei COHHOV apTepui. B HkHem oTaene
neBoi 06LLEn COHHOW apTepun BEpXHAS CepaeydHas BETBb OTAAET [Be BETBU: MeAuasnbHyto, KoTopas AOCTUraeT CTEHKU Ayru
aopThbl, U naTepanbHyio, KOTopast MPOXOANUT BAOMb NEpenHe NOBEPXHOCTM NEBOI 0BLLEeN COHHOM apTepun. Ha ypoBHE HIKHEro
Kpasi oyrv aopThbl OT NIEBOrO Gny»/aatoLLero Hepea OTXOANUT NEBbIA BO3BPATHBIN rOpTaHHbIA HepB. MpaBbiii OnyxaatoLwmin Heps
MPOXOANT Ciepean OT NPaBO NOAKIIOYMYHON apTepUn U OTAAET BO3BPATHBINA FOPTaHHbIN HEPB, KOTOPbLIN OrBaeT NOAKIIIOYNYHYI0
apTepuio CHU3Y 1 c3aau. Ha ypoBHE HIXKHETO Kpast LUMTOBUAHOW Kenesbl OT NpaBoro 6y aatoLLero HepBa OTBETBISETCS BEPXHSS
cepaeyHas BetBb. OT NpaBoro BO3BPATHOM rOPTAHHOTO HEPBA OTXOAMT HUXKHAS CepaeyHas BETBb, KOTOpas HanpaBnseTcs BHU3
1 MefuanbHo 1 pacnonaraeTcs Ha npasoi NepeaHeboKOBON NOBEPXHOCTU TPaXeu.

BriBoAkI. B Te4eHWe nnoaHoro nepuoga oHToreHesa YenoBeka HabrioaaeTcs Bo3pacTHas M MHAVBIULAyanbHas aHaToMU4eckas
M3MEHYMBOCTb BETBEN LLIEMHOTO U rPYAHOrO OTAENOB Bnyxaatolmnx HepBOB, KOTOpasi XxapaKkTepuayetcsi BapuabenbHOCTbIo
CTPOEHUSI, acCMMMETpUElt Tonorpacum Bo3BPaTHbIX FOPTaHHLIX HEPBOB, BPOHXMANbBHBIX, MULLEBOAHBLIX U CEPAEYHbIX BETBEN.
OT neBoro 6rnyxpaaroLLero Hepea Ha YPOBHE HIKHETO kpast Ayrv aopThbl OTXOAUT NEBbINA BO3BPATHbIN ropTaHHbIiA HepB. MNpaBbii
BO3BPATHbIA FOPTaHHbI HEPB OTXOAWT OT NMPaBOro By /JatoLLEero HepBa Ha ypoBHe NPaBOVi MOLKIYMYHON apTepuu. MnLeBo-
[Hble BETBM ONyXaaroLLmMx HEPBOB 06pa3yHoT NULLEBOAHOE HEPBHOE CMIIETEHME, U3 KOTOPOTO POPMUPYETCS MPENMYLLECTBEHHO
3agHWiA Gnyxaatolmii cteon. MepeHuin GnyxaatoLmii CTBON SBMSIETCS HEMOCPEACTBEHHBIM MPOLOMKEHNEM BETBEN NEBOTO
GnyxpatoLLero Hepaa. B nHHepBaLmm yrvi aopTbl y4acTByeT 0OLLMIA CepAeYHbIN CTBOS, KOTOPbIN 0Bpa3oBaH BepxHeWn CepaeyHoi
BETBbIO U BEPXHVM CepAeYHbIM HEPBOM, @ TAKKE MMEET CBA3N Kak C GriyxaatoLLyM, Tak 1 C BO3BPATHbLIM rOPTaHHbIM HEPBaMMK.

The vagus nerve is a main component of the parasympa-
thetic part of the autonomic nervous system, which controls
important functions of the body, including mood control,
immune response, digestive process and heart rate [1-4].

The development of new methods of surgical inter-
ventions on the organs of the cervical and thoracic cavity,
and also methods of analgesia and vagus stimulation is
inextricably connected with the study of typical and variant
anatomy of the branches of the cervical and thoracic divi-
sions of vagus nerves. The vagus nerve can be located both
dorsally and ventrally towards the common carotid artery.

Between 12 and 20 gestational weeks, the vagus nerve
shifts to the ventrodorsal direction relatively to the common
carotid artery [5-8].

The study of age and individual anatomical variability
of the vagus nerves and their branches in different ages of
human ontogenesis causes interest in both morphologists
and doctors of different specialties [9,10]. Knowledge of
the topography and possible branching of the recurrent la-
ryngeal nerve allows to localize its branches during anterior
cervical surgery, and also provides adequate resection of
these branches in patients with spastic dysphonia [11,12].

An increased interest in further studying of structural
organization of the anterior cervical area and mediastinum
in health and pathology is determined by the growth in con-
genital and acquired diseases of these organs and structures
[13,14]. Despite the high practical value, known scientific data
on morphology of the larynx, thyroid and parathyroid glands,
oesophagus, trachea, bronchi and adjacent structures in
human fetuses of different age periods [15] do not solve all of
the current problems of perinatal medicine and fetal surgery.

Therefore, we consider the research of correlative
relationships of vagus nerves and their branches with
adjacent organs and structures during the fetal period of
human ontogenenesis to be relevant.

Aim
To find out the topography of the cervical and thoracic

divisions of the vagus nerves in human fetuses aged from
4% to 10" gestational months.

Materials and methods

The study of the topographic and anatomical features
of the branches of the cervical and thoracic divisions of
the right and left vagus nerves was conducted in 75 prepa-
rations of human fetuses ranging from 81.0 to 375.0 mm
in parietal-coccygeal length (PCL) using the methods of
macro- and microscopic dissection and morphometry. The
study included only cases where the cause of death was
not related to pathology of the organs and neurovascular
formations of the cervical and thoracic cavity. The prepara-
tions of fetuses weighing more than 500.0 g were studied
at Chernivtsi Regional Children Pathoanatomical Bureau
under a Cooperation agreement. Preparations of fetuses
from the M. H. Turkevych Museum of the Department of
Human Anatomy of HSEE of Ukraine “Bukovinian State
Medical University” were also used for studies.

The studies were performed in compliance with
the general bioethical provisions of the Council of Europe
Convention on Human Rights and Biomedicine (from
April 4, 1997), the World Health Association Declaration
of Helsinki on Ethical Principles for Scientific Medical
Research with Human Participation (1964-2013), order
of the Ministry of Health Care of Ukraine No. 690 of
September 23, 2009, and taking into account the metho-
dological recommendations of the Ministry of Health
Care of Ukraine “Procedure for the removal of biological
objects from deceased persons whose bodies are subject
to forensic examination and pathoanatomical research,
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for scientific purposes” (2018). The Board on Biomedical
Ethics of the HSEE of Ukraine “Bukovinian State Medical
University” found no violations of moral norms during
scientific research.

Results and discussion

At the beginning of the fetal period of human ontogenesis
(fetuses of 81.0-95.0 mm PCL), the right vagus nerve is
located behind the brachiocephalic trunk. The left vagus
nerve in the superior mediastinum is located anteriorly
to the left subclavian artery, then on the lateral surface of
the Botallo’s arterial duct and the aortic arch. At the level
of the inferior border of the aortic arch to the left from
the vagus nerve, the left recurrent laryngeal nerve departs.
Laterally to the left vagus nerve, on the anterior left surface
of the aortic arch, the left diaphragmatic (phrenic) nerve and
the pericardiophrenic vessels are placed. After departing
the left recurrent laryngeal nerve, the left vagus nerve
passes into the fissure between the aortic arch and the left
pulmonary artery to the posterior surface of the left lung
hilum. In the projection of the vertebral column, the superior
border of the left lung hilum corresponds to the midline of
the T3 vertebra and the inferior border to the T5 vertebra. At
the level of the inferior border of the left lung hilum, the left
vagus nerve moves to the anterior wall of the esophagus.

Atthe level of the right sternoclavicular joint, the 3.0 mm

Fig. 1. Organs and structures of the neck of the fetus of 155.0 mm PCL. Gross specimen. Img. x3.5:

1: vagus nerves; 2: right recurrent laryngeal nerve; 3: superior cervical ganglia; 4: superior cervical
cardiac nerves; 5: aortic arch; 6: branches from the common cardiac trunk to the aortic arch; 7: hyroid

to the right of the trachea, there is a place of the brachioce-
phalic trunk bifurcation to the right common carotid and right
subclavian arteries. The right vagus nerve extends anteriorly
from the right subclavian artery and gives rise to the right
recurrent laryngeal nerve, which loops under the right
subclavian artery behind. Then the right vagus nerve runs
behind the right brachiocephalic and superior vena cava,
pass towards the posterior surface of the right lung hilum
and at the level of the inferior border of the right main bron-
chus courses to the posterior surface of the esophagus and
gives off branches to the esophageal plexus.

In the fetuses aged from 5" to 8" month (135.0-
310.0 mm PCL), the right vagus nerve in the neck descends
on the posterolateral surface of the right common carotid
artery, with the internal jugular vein located in front and
outside of the nerve. Having reached the level of the right
subclavian artery, the right vagus nerve passes between it
and the internal jugular vein. At the level of the inferior border
of the thyroid gland, the superior cardiac branch originates
from the right vagus nerve. The latter goes down and in-
nervates the anterior surface of the right common carotid
artery. At2.8 + 0.8 mm above the level of the right subclavian
artery, the superior cardiac branch gives off 2-3 branches:
the middle that intersects the anterior surface of the initial
compartment of the right common carotid artery and passes
to its posterior surface; and 1-2 lateral branches, down-
ward and extending branches to the brachiocephalic trunk
and posterior surface of the right subclavian artery. Then,
the lateral branches pass on the external border of the bra-
chiocephalic trunk and gradually enter its posterior surface
reaching the level of the right pulmonary artery discharge.

At the beginning, the superior cardiac branch (depres-
sor) runs downwards in isolation, and at the distance of
1.3 £ 0.25 mm the superior cardiac nerve joins it. The latter
is represented by 1-3 columns. In rare cases (fetuses of
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gland; 8: trachea; 9: hyoid bone.

155.0, 190.0, 275.0 and 310.0 mm PCL), the depressor is
represented by a rather thin branch that goes to the superior
cardiac nerve starting from the superior or middle cervical
node. As a result, the common cardiac trunk is formed con-
taining more sympathetic than parasympathetic fibers. The
common cardiac trunk goes then caudally, anastomoses
with the vagus and the recurrent laryngeal nerves, and in
the area of the aortic arch, as a rule, gives off the anterior
and posterior branches, leading to the corresponding wall
of the aortic isthmus (Fig. 1). A part of the branches of
the common cardiac trunk continues into the cardiac plex-
us. It should be noted that the stellate ganglion gives off
2-6 branches to the aorta arch. These branches surround
the subclavian artery anastomosing with each other on its
way, as well as to branches of the vagus and the recurrent
laryngeal nerves. It is also worth noting that single branch-
es from the 3“—4" superior cervical ganglia also reach
the aortic arch.

The right recurrent laryngeal nerve originates from
the right vagus nerve at the level of its intersection with
the right subclavian artery. Then the right recurrent laryngeal
nerve deflects medially, loops under the right subclavian
artery and travels upwards to the trachea and larynx. From
the right recurrent laryngeal nerve, the inferior cardiac
branch extends downwards and medially and is located
on the right anterior surface of the trachea. The superior
vena cava is located in front of the inferior cardiac branch,
and medially — the brachiocephalic trunk and the ascending
part of the aorta. The inferior cardiac branch is divided into
the medial and lateral branches at the level of the branch
of the right main bronchus arising from the trachea.
The middle branch is continuation of the inferior cardiac
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Fig. 2. Organs and structures of the neck and superior mediastinum of the fetus of 185.0 mm PCL.
Gross specimen. Img. x3.5:

1:vagus nerves; 2: left recurrent laryngeal nerve; 3: aortic arch; 4: brachiocephalic trunk; 5: common
carotid arteries; 6: subclavian arteries; 7: superior vena cava; 8: pulmonary trunk; 9: trachea;

10: thyroid gland.
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branch, extending behind the aorta, reaching the places of
the bifurcation of the pulmonary trunk to the right and left
pulmonary arteries. At this level, the middle branch connects
to the cardiac branches of the left vagus nerve. The lateral
branch is located along the anterior surface of the right main
bronchus, then passes between the bronchus and the right
pulmonary artery, reaching the hilum of the right lung. The
right vagus nerve runs behind the right lung hilum and is lo-
cated in the cellular tissue between the right main bronchus
and the azygos vein. The right vagus nerve, below the re-
current laryngeal nerve, gives off 2-3 branches to the right
lung hilum that are behind the superior vena cava, then
connect with each other and pass to the anterior surface of
the right lung hilum. These branches reconnect at the level
of the superior border of the right pulmonary artery and give
off 2-3 middle branches to the heart, reaching the superior
vena cava, and also follow the plexus at the posterior sur-
face of the right atrium (between the superior and inferior
vena cava). 3-5 bronchial branches depart from the right
vagus nerve and run to the wall of the right pulmonary
artery and vein, and partially, the right main bronchus, then

they anastomose with each other and, finally, with the right
anterior pulmonary plexus. At the level of the inferior border
of the right lung hilum, the right vagus nerve gives off, as a
rule, 2 large branches — anterior and posterior, sometimes
(fetuses of 178.0, 190.0, 290.0, and 310.0 mm PCL) —
3-4 branches. The smaller branches, which depart from
the large ones, are located on the anterior and posterior
surfaces of the esophagus. The esophageal branches are
originated form the esophageal nervous plexus. The right
vagus nerve, after branching of the esophageal branches,
usually passes into the posterior vagal trunk.

In the superior mediastinum, the left vagus nerve
extends over the anterior surface of the aortic arch. It
should be noted that in the fetuses of 185.0 mm PCL, both
the right and left vagus nerves cross the anterior surface
of the corresponding subclavian artery when passing into
the thoracic cavity. In the region of the neck, the superior
cardiac branch departs from the vagus nerve and runs
to the anterior surface of the left common carotid artery.
In the inferior part of the left carotid artery, the superior
cardiac branch gives off two branches: the middle one that
reaches the walls of the aortic arch and the lateral which
runs along the anterior surface of the left common carotid
artery. At the location of adjacent to the left aortic arch,
the left vagus nerve gives rise to the left recurrent laryn-
geal nerve, which loops the aortic arch from below, going
upwards on the trachea lateral surface, and then passes
into the tracheo-esophageal groove (Fig. 2).

In the superior mediastinum, the left vagus nerve is
separated from the diaphragmatic nerve by the left superior
intercostal vein, which flows into the left brachiocephalic vein.
Atthe level of the aortic arch, from the left vagus nerve, mainly
3-4 branches go to the anterior surface of the left lung hilum
branching and connecting to each other, forming the anterior
pulmonary plexus. Separate branches reaching the hilum of
the left lung pass to the mediastinal surface and branching
in the subpleura. Middle and lateral branches were found
in the left lung hilum area on the anterior surface of the left
pulmonary artery among the branches of the left vagus nerve.
The latter runs to the hilum of the left lung along the wall
of the left pulmonary artery and, partially, the left superior
pulmonary vein. Some branches descend to the anterior
surface of the superior pulmonary vein, curve around it and
run along its posterior wall to the heart. Two middle branches,
as a rule, go on the anterior surface of the left pulmonary
artery inferior border and penetrate the pericardium. One of
the middle branches passes through the anterior surface of
the left pulmonary artery, and then the pulmonary trunk and
gives off branches to their walls. The second middle branch
at the level of the left pulmonary artery gives off branches to
the hilum of the left lung, after which it returns medially and
goes to the left atrium wall at the level of the superior border
of the left auricle. Among the left anterior pulmonary plexus
branches, which go to the heart, single nerve branches which
pass behind the left pulmonary artery to the anterior surface
of the left atrium and connect with the branches of the right
anterior pulmonary plexus are identified.

It should be noted that in 96 % of the studied prepara-
tions of human fetuses, the left vagus nerve is adjacent to
the middle border of the superior left pulmonary artery, while
the right vagus nerve is 5.7 £ 1.5 mm medially to the border
of the right pulmonary veins.
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In the fetuses, 210.0 mm PCL in the neck area, both
the right and left vagus nerves descend within the cervical
neurovascular bundle, it is placed between the internal
jugular vein and the common carotid artery, with the left
vagus nerve being slightly behind, at the back of these
vessels (Fig. 3). Within the superior mediastinum, the right
and left vagus nerves pass along the anterior surface of
the corresponding subclavian artery, the esophagus is
placed in the middle sagittal plane, while the trachea is shifts
to the right. The length of the trachea within the superior
mediastinum is 16.0 mm.

The superior vena cava flows 8.5 mm long into the pos-
terior extended part of the right atrium. The superior vena
cava is formed by the union of the left and right brachio-
cephalic veins behind the junction of the right 2nd costal
cartilage with the sternum. The length of the right brachio-
cephalic vein is 7.0 mm and the length of the left vein is
14.5 mm. There are the aortic arch branches behind the left
brachiocephalic vein. The brachiocephalic trunk is located
in front of the trachea and adjacent to the tracheal rings VIII
and VII. The superior vena cava is directed downwards, at
level of the Il right costal cartilage enters the pericardiac
cavity, draining into the right atrium at the level of the IV right
costal cartilage junction with the sternum. The terminal sec-
tion of the superior vena cava is located intrapericardially. To
the right of the superior vena cava, there is the mediastinal
part of the parietal pleura and the right diaphragmatic nerve,
to the left — the ascending part of the aorta, 12.5 mm long.

The left diaphragmatic nerve overlies the heart arcu-
ately. The aorta is covered with serous pericardium until
the ascending part becomes the aortic arch. The serous
pericardium continues from the initial aortic arch to the pul-
monary trunk. The serous membrane is seen at a distance
of 4.0 mm on the anterior surface of the left pulmonary
artery. The pericardium covers the initial section of the right
pulmonary artery and its inferior and anterior surfaces in
the area of the superior vena cava and the aortic arch. The
pericardial fold extends through the superior vena cava from
left and top, from right to left, resulting in that the superior
vena cava is covered with pericardium on the right side less
than the left one. The pulmonary veins are covered with
serous pericardium at the front and both sides.

In the fetuses of 240.0 mm PCL, the right and left vagus
nerves slightly adjoin the lateral surfaces of the esophagus
below the hilum of the corresponding lung. Two branches
located on the anterior surface of the esophagus are origi-
nating from the left vagus nerve. Two branches located on
the anterior surface of the esophagus arise from the left
vagus nerve. The superior thoracic section of the esopha-
gus in the superior mediastinum is adjacent to the anterior
surface of the T4 vertebrae. There are the trachea and
its bifurcation in front of the esophagus. At the level of
the inferior border of the T4 vertebral body, the esophagus
is displaced to the left. The aortic arch, 9.0 mm long, with
upwards convexity extends obliquely from front to back
and left, bending at the initial left main bronchus. There
is a bifurcation of the trachea (at the level of the inferior
border of the T2 vertebral body) behind the aortic arch.
The brachiocephalic trunk, left common carotid artery, and
left subclavian artery arise from the convex semicircular
aortic arch. The brachiocephalic trunk leaves up and to
the right, the left brachiocephalic vein runs in front of it, and
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Fig. 3. Organs and structures of the neck and superior mediastinum of the fetus of 210.0 mm PCL.

Gross specimen. Img. x1.8:

1: vagus nerves; 2: left recurrent laryngeal nerve; 3: the ascending part of the aorta; 4: aortic arch;
5: brachiocephalic trunk; 6: right subclavian artery; 7: common carotid arteries; 8: superior vena

cava; 9: thyroid gland; 10: trachea; 11: internal jugular veins.

the trachea — behind. The right vagus nerve in the superior
mediastinum is adjacent to the lateral surface of the trachea.
Just above the bifurcation of the trachea (mid-body of the T2
vertebra), two thin branches extend from the right vagus
nerve and reach the anterior surface of the trachea and
right main bronchus, continuing to the hilum of the right
lung. At the level of the lung hilums, two branches from
the vagus nerve innervate the anterior and lateral surfaces
of the esophagus. The left vagus nerve in the superior
mediastinum is located anteriorly and medially to the left
subclavian artery. At the location of adjacent to the left aortic
arch, the left vagus nerve gives rise to the left recurrent
laryngeal nerve that loops under the aortic arch running
upwards on the lateral surface of the trachea (Fig. 4). Below
the aortic arch, three branches extend from the vagus nerve
to the hilum of the left lung. At the level of the inferior border
of the left lung hilum, the vagus nerve innervates the lateral
surface of the esophagus and gives off two branches.

In the fetuses of 290.0 mm PCL, the left vagus nerve
at the level of the left lung hilum gives off five branches of
almost the same thickness, which innervate the hilum of
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Fig. 4. Organs and structures of the neck and thoracic cavity of the fetus of 240.0 mm PCL. Gross
specimen. Img. x2.3:

1:vagus nerves; 2: left recurrent laryngeal nerve; 3: aortic arch; 4: brachiocephalic trunk; 5: common
carotid arteries; 6: right subclavian artery; 7: superior vena cava; 8: left brachiocephalic vein; 9: thyroid
gland; 10: trachea; 11: esophagus; 12: lungs.

the left lung. The main trunk of the vagus nerve at the level
of the left pulmonary vein is separated into anterior and
posterior branches which run to the lateral surface of
the osophagus. Thinner branches originate from the lat-
ter, located on both the anterior and posterior surfaces of
the esophagus.

In the fetuses of 315.0-345.0 mm PCL, the left vagus
nerve at the level of the inferior border of the inferior left
pulmonary vein gives off two branches: the thicker is an-
terior one and the thinner is posterior. The anterior branch
is directed along the anterior surface of the esophagus to
the diaphragm, giving off two thin branches to its wall. The
posterior branch is located on the posterior surface above
the diaphragm portion of the esophagus anastomosing
with the posterior branch of the right vagus nerve. The
right vagus nerve at the level of the hilum of the right lung
gives off three branches, and then at the level of the inferior
border of the right lung hilum is separated into two branch-
es: the thinner anterior one and the thicker posterior. The
posterior branch anastomoses with the posterior branch
of the left vagus nerve above the diaphragm, forming
a posterior vagal trunk. The anterior branches of both
the right and left vagus nerves are involved in the anterior
vagal trunk formation.

In the fetuses of 360.0-375.0 mm PCL, the left vagus
nerve giving off three branches to the left lung hilum, is
adjacent to the anterior surface of the esophagus, where
the nerve leaves four branches. The left vagus nerve, after
leaving the esophagus branches enters the anterior vagal
trunk. The right vagal trunk is formed by two long bran-
ches within the esophageal opening of the diaphragm. The
right vagus nerve gives off three branches below the level
of the right main bronchus: one short and two long. One
of the long branches reaches the right lateral surface of
the esophagus close to the diaphragm on the posterior
surface of the organ. The second long branch is located
on the anterior surface near the diaphragm adjacent to
the lateral surface of the esophagus.

At the end of the fetal period of ontogenesis, the bran-
ches of the anterior right and left pulmonary plexuses give
off single branches to the pleura, bronchi, pulmonary artery
and pulmonary veins before entering the hilum of the cor-
responding lung. In the fetuses of 280.0, 307.0 and 310.0
mm in PCL, branches of diaphragmatic nerves extend to
the anterior pulmonary plexus branches.

Our findings indicate that the formation of the topogra-
phy of the cervical and thoracic division of the right and left
vagus nerves is morphologically related to the formation
of the larynx, esophagus, trachea, thyroid gland, heart
and hilum components of the corresponding lung. During
the fetal period of ontogenesis, intensive formation of
the anterior pulmonary plexuses on the anterior surface of
the hilum of the right and left lungs occurs and their anas-
tomoses with the cardiac plexuses are formed. We have
found the variability of the topography of the right and left
recurrent laryngeal nerves, the superior and inferior cardiac,
bronchial and esophageal branches of the vagus nerves,
which is consistent with the previous data [9].

According to our study, the main trunk of the left vagus
nerve at the level of the left inferior pulmonary vein gives
off 2-3 branches that innervate the esophagus lateral sur-
face. The smaller branches located on the anterior, lateral
and posterior surfaces of the esophagus, are derived from
the latter ones. After leaving the esophageal branches,
the left vagus nerve, as a rule, passes into the anterior
vagal trunk, which is consistent with the works of other
authors [16].

Conclusions

1. During the fetal period of human ontogenesis, age-re-
lated and individual anatomical variations of the branches of
the cervical and thoracic divisions of the vagus nerves are
observed. Itis manifested by the variability of the structure,
asymmetry of the topography of the recurrent laryngeal
nerves, bronchi, esophageal and cardiac branches.

2. In the human fetuses, the left vagus nerve passes
across the anterior surface of the left subclavian artery
and at the level of the inferior border of the aortic arch
leaves the left recurrent laryngeal nerve which loops under
the aortic arch and then runs upwards on the trachea lateral
surface. The right vagus nerve is located behind the brachio-
cephalic trunk and at the level of the right sternoclavicular
joint extends anteriorly to the right subclavian artery and
gives the right recurrent laryngeal nerve, which reaches
the neck looping around the subclavian artery behind.
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3. The esophageal nervous plexus is formed by esopha-
geal branches of the vagus nerves, which then forms mainly
the posterior vagal trunk. The anterior vagal trunk is a direct
continuation of one of the left vagus nerve branches located
on the anterior surface of the esophagus.

4. The common cardiac trunk described in our work is
involved in the innervation of the aortic arch in some fetu-
ses, and this trunk is formed by the superior cardiac branch
and the superior cardiac nerve and contains mainly sym-
pathetic and parasympathetic fibers. The common cardiac
trunk anastomoses with both the vagus and the recurrent
laryngeal nerves.
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MeTa po6oTH — OLHATY MOXIIMBOCTI (hidnkanbHUX METOZIB fiarHOCTUKM TpaBm apTepiit (TA) y XBOpUX Pi3HOTO BiKy.

Marepianu Ta metoau. MpoaHanisysanu faHi CTauioHapHUX KapT 222 nauieHTiB pisHoro Biky i3 TA, siki nepebyBanu Ha NikyBaHHi
y BigZineHHi cyanHHoi Xipyprii JlbBiBCbKOI 06macHoi kniHiyHoi nikapHi y 1992-2019 pp. 3a Bikom naLlieHTiB NOA4INUM Ha 7 BiKOBWX
rpyn: HemoensTa (2 poku, 4,05 %), paHHe AMTUHCTBO (3—6 pokiB, 0,9 %), auTuHcTBO (7—12 pokis, 4,05 %), nignitku (1318 pokis,
11,3 %), monogb (1940 pokis, 48,6 %), 3pinuii Bik (41-65 pokis, 24,8 %), noxunuii Bik (266 pokis, 6,3 %). YLIKOmKEHHS apTepii
ZiarHocTyBanu Ha nigcrasi abCoMoTHUX (KPOBOTeYa, LLO MyNbCye, BIACYTHICTb NynbCaLii AMcTanbHille MicLis TpaBMu, remaToma,
AKa 36iNbLLYETLCA, TPEMTIHHS YK LWYM Hag MicLeM TpaBMu, 03Haky iLuemii) abo BiZHOCHUX (ZorocniTanbHa KpOBOBTpaTa, nocna-
6rneHa nynbcauist 3 60Ky TpaBMW, NokaribHa reMaTomMa, LU0 He NyrbCye, Nepenom KiCTok abo HasiBHICTb paHW B MPOEKLT CyauHH,
HEBPOIMOTiYHi MOPYLLEHHS ) CUMNTOMIB. Pe3ynkTaTy ¢hisukanbHOro 06CTeXeHHs NOpiBHIOBANM 3 AaHUMK iHTpaonepauiiHoi KapTuHK
(n=202, 91 %) ab0o KOMMAEKCHOrO IHCTPYMEHTANBHOM 0GCTEXEHHS.

Pesynesratu. Y 44,6-68,8 % (95 % [l) xsopux pisHoro Biky i3 TA BU3Ha4NUNW NoOeaHAHHS abCOMOTHNX i BIZHOCHWUX CUMNTOMIB,
y 10,3-45,0 % (95 % [I) — sigHocHi cumnTomu, y 5,4-23,5 % (95 % Al) — abcontoThi cumntomu TA. 3a MOAENTO MHOXWHHOT
perpecii, Ha Bug cumnTomie TA BNnMBaB MEXaHi3M OTPUMaHOi TpaBMW, @ He Bik XBOPOTO, TiONoris, Tonorpadis Y1 Tun natomop-
¢honoriyHmx 3miH y cyamnHax. PisnkanbHUX MeToaiB 0OCTEXEHHS 4OCTATHBO A1t BCTAHOBNEHHS KMiHiYHOTO AiarHody TA i o6paHHst
metogy nikysaHHs y 20,0-48,3 % (95 % [I) xsopux pisHOro BiKy. 3rigHO 3 MOAENI0 MHOXWHHOI perpecii, Ha croci6 aiarHoCTukK
TA (chisvkanbHa um cisvkanbHa B NOeAHaHHI 3 IHCTPYMEHTaNbHO) BNNWBAB Bik XBOPOTO, ik rocniTaniaavii Ta MexaHiam TpaBMu.

BucHoBku. ®isukansHi meToam giarHocTuku TA (@GCOMKOTHI 11 BIGHOCHI CUMNTOMM) MatoTb BUCOKY AiarHOCTWUYHY LiHHICTb Anst
[iarHOCTUKN XBOPMWX Pi3HOTO BKY.

Physical diagnostics of arterial trauma in patients of various ages

V. F. Petrov

Aim. To evaluate the effectiveness of physical methods for diagnosing arterial trauma (AT) in patients of various ages.

Materials and methods. The hospital medical records data of 222 patients with AT of various ages who were on treatment in
the Vascular Surgery Department of Lviv Regional Clinical Hospital in 1992-2019 were analyzed. The patients were divided into
seven groups: infants (2 years, 4.05 %), early childhood (3-6 years, 0.9 %), childhood (7-12 years, 4.05 %), adolescents (13-18
years, 11.3 %), young adults (19-40 years, 48.6 %), adults (41-65 years, 24.8 %), elderly (266 years, 6.3 %). AT was determined
from the hard (pulsatile bleeding, absent pulsations distal to the trauma site, expanding hematoma, thrill or bruit over the trauma
site, signs of ischemia) or soft (bleeding history, weakened pulsation on an injured side, nonpulsatile hematoma, bone fracture or
wound in the projection of a vessel, neurological disorders) symptoms. Physical examination results were compared with intraop-
erative findings (n = 202, 91 %) or comprehensive instrumental examination.

Results. Patients of all ages with AT had a combination of hard and soft symptoms in 44.6-68.8 % (95 % Cl) of cases, 10.3-
45.0 % (95 % Cl) had soft symptoms, and 5.4-23.5 % (95 % ClI) had hard symptoms of AT. According to the multiple regression
model, the type of AT symptoms was influenced by the mechanism of injury, rather patient's age, etiology, topography, or type
of pathomorphological changes in the vessels. Physical examination methods were sufficient to establish a clinical diagnosis of
AT and to choose a treatment modality in 20.0-48.3 % (95 % ClI) of patients of all ages. The method for diagnosing AT (physical
or combination of physical with instrumental) was influenced by patient's age, year of hospitalization and mechanism of injury.

Conclusions. Physical methods for diagnosing AT (hard and soft symptoms) have high diagnostic value in examining patients
of all ages.

du3nKaAbHaA AMarHOCTHKa TpaBM apTepui y 60AbHbIX pa3HOro Bo3pacra

B. ®. Netpos
Llenb pa6oTbl — OLEHWUTL BO3MOXHOCTY (hr3NKamnbHbIX METOLOB ANArHOCTWKM TpaBM apTepuii (TA) y GonbHbIX pasHoro BospacTa.

Matepuanki n meToAbl. MpoaHanu3npoBaHbl AaHHble CTaLMOHaPHbIX KapT 222 naLyeHToB pa3Horo Bo3pacTa ¢ TA, HaxoaMBLUMXCS
Ha NeYeHnn B OTAENEHUN COCYAMCTON XMpyprisv JIbBOBCKOI 06nacTHOi knnHuYeckorn 6onbHuLs! B 1992-2019 rr. B 3aBucumocTvt
OT BO3pacTa nauyeHToB Noaenunu Ha 7 rpynn: MnageHubl (<2 roga, 4,05 %), paHHee getctso (36 net, 0,9 %), aetcteo (7-12
net, 4,05 %), nogpoctku (13-18 ner, 11,3 %), monogexb (19-40 ner, 48,6 %), 3penbiii Bospact (41-65 nert, 24,8 %), noxunon
BO3pacT (266 neT, 6,3 %). MoBpexaeHne apTepumn ANarHoCTMPOBanu Ha OCHOBaHWM abCOMOTHBIX (MYNbCUPYHOLLEE KDOBOTEYEHNE,
OTCYTCTBUE MyNbCaLyW AnCTarbHee MecTa TpaBMbl, pacTyLuasi rematoMa, APOXaHWe UIv LLUYM HaZ MECTOM TPaBMbl, NPU3HaKK
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ULIEMWM) UM OTHOCUTENBHBIX (JOrocMTarnbHas KpOBOMOTEpS!, OcnabrneHHas Nynbcalyns Ha CTOPOHe TPaBMbl, okanbHas He-
nynbCypytoLLas rematoma, Nepenom KoCcTe Unu Hanu4me paHbl B NPOEKLMK COCyaa, HEBPOMOMNYECKIE HApPYLLEHNST) CUMMTOMOB.
CornacHo mMofenu MHOXeCTBEHHON perpeccuu, Ha cnocob anarHocTuky TA (cpusnkanbHas unu gusnkanbHas B COYETaHUM C
VHCTPYMEHTaIbHOM) BNWsin BO3pacT B0MbHOrO, rog rocnntanuaaLym v MeXaHuam TpaBMbl.

Pesynerartbl. Y 44,6-68,8 % (95 % [M) 6onbHbIx pasHoro Bospacta ¢ TA 6bino coveTaHue abecomioTHbIX 1 OTHOCUTENBHBIX
cumnTomos, y 10,3-45,0 % (95 % W) — otHocuTenbHble cumnTomsl, Y 5,4-23,5 % (95 % W) — abcontotHble cumnTomsl TA.
CornacHo perpeccuMoHHON MOAENU, Ha BWA CUMNTOMOB TA BMUSIT MEXaHW3M MOMYYEHHON TPaBMbl, @ HE BO3pacT GOMbHOrO,
aTmonorus, Tonorpacus UK TN NaToMopOrNorMyeckux M3MeHeHn B cocypax. duankarnbHbIX METOA0B 0bcrenoBaHns AocTa-
TOYHO ANS YCTaHOBMEHNS KNMHUYeCKoro AnarHosa TA n nsbpanus metoaa nevenus y 20,0-48,3 % (95 % [W) 6onbHbIx pasHoro
Bo3pacTa. MIHCTpyMeHTanbHble MeToabl L006CNeaoBaHUs NPUMEHSNN Yalle Y AeTeld, y BonbHbIX NOCne Tynon TpaBMbl, a Takke

B nocnegHue aecAatuneTuna.

BbiBoAabl. PusnkansHble METOAbI AMarHoCTUky TA (aBCOMOTHbIE M OTHOCUTENbHBIE CUMMTOMbI) 06M1aaakoT BbICOKON AnarHo-
CTUYECKOW LIEHHOCTbH NS AMarHOCTUKM BOMNbHBIX pa3HOoro Bo3pacTa.

CBoeyvacHa Ta npaBurbHa [iarHOCTUKa TpaBM apTepin
(TA) — abcontoTHa yMoBa MopsiTyHKY XBOPOTO 3 apTepiarns-
HO0 KpoBOTEYEH0. Pi3nKarnbHi MeToaN 06CTEXEHHS 3aBASKM
MPOCTOTi N OCTYMHOCTi 3a/ULLAIOTHLCS NEPLUUM, @ AEKOMNM
eauHuM 3acobom piarHoctukm TA. Hepigko pesynbratie
(isnkanbHOro 06CTEXEHHS! 4OCTAaTHLO ANS BUSIBMEHHS
TA, wWwo 3meHwye notpeby B A0LATKOBUX [iarHOCTUYHUX
YTpyJaHHsX | Jae 3mory HagaTu gonomory wawuawe [1-3].
CyyacHuii nigxig 0o (isvkanbHOro 06CTEXEHHS XBO-
poro 3 NPUMyLLEHHAM NPO HasBHICTb TA BKIKOYaAE MOLYK
abcontoTHMX i BigHocHMX cumnTomiB TA. BBaxatoTb, Lo
HasiBHICTb NMPUHaMHI ogHOro abcontoTHoro abo ABOX
BiJHOCHWX CUMMTOMIB CBIf4YMTb NPO HasBHICTb TA [1-3].
Bikosi ocobnneocTi giarHocTuky TA BUBYEHI HegocTaT-
HbO. Mig Yac 0b6CTEXEHHS AITEN | AOPOCIUX PI3HOTO BiKY 3
MPUNYLLEHHAM NPO HasBHICTb TA KNHILMCT Mae TPYAHOLL,
LLIO 3yMOBIEHI BIKOBMMM aHaTOMO-(hisionoriyHumm ocobnm-
BOCTSIMU, PI3HOMAITTSAIM KITiHIYHOT KapTUHW Ta 0OMEXEHUMU
[I0Ka30BUMW JaHUMW [N5 3aCTOCYBaHHS JOAATKOBUX Me-
ToaiB piarHocTuky [1,4]. OTxe, nikapto-NpaKTUKy BaXIIMBO
3HaTM BipOriAHICTb (isvkanbHUX METOIB 0OCTEXEHHS AN1st
XBOPMX PI3HOTO BiKY 3 NPUNYLLEHHSM NPO HasiBHICTb TA.

MeTa po6otu

OUiHUTM MOXNMBOCTI (hiMKanbHUX METOAIB AiarHOCTUKM
TpaBM apTepiit y XBOPUX PI3HOTO BiKY.

Marepianu i MeToAH AOCAIAKEHHA

OnpautoBanu 222 kapTyi CTaLioHapHUX XBOpUX, siki nepeby-
Banw Ha NikyBaHHi y BinAineHHi cyauHHoI Xipyprii JIbBIBCbKOT
obnacHoi kniHivHoi nikapHi 3 1992 no 2019 p. Kputepiit 3a-
TyYEeHHS B JOCTIIKEHHS — BCTAHOBNEHWN aiarHos TA. Kpu-
Tepii BUKIToYEHHs: TA BHACigoK iH'eKLiNHOI HapkoMaHii,
TpaBmu rpyaHoro Biaainy aoptu. MegiaHa Biky cTaHoBuna
32,0 poku, min — 8 gHie, max — 84 poku, 25 ueHtunb — 21,0
poky, 75 ueHTunb — 71,0 poky. [locnifjXeHHs cxBaneHe
€TWUYHOI0 KOMici€eto JTbBIBCLKOrO HaLioHaNbHOTO MeauYHOro
yHiBepcuTeTy iMeHi [lanuna Manvuskoro (mpotokon Ne 2 Big,
17 xoBTHs 2019 p.)

3i cTauioHapHUX KapT OTpUMany Ta npoaHanisyBanu
Taki KniHiYHi AaHi xBopuX: BiK, CTaTb, pik rocnitanisawii,
eTionoris TpaBmu (NobyT, ATPOreHis, BUPOOHULITBO, KpUMi-
HanbHi, JOPOKHBO-TPAHCMOPTHI MPUIoaW, CMIOPT), MEXaHI3M
TpaBMK (rocTpi, Tyni), Tonorpacis YLKOMKEHHs (ronoBa,
Lusl, pyKa, rpyoHa Knitka, XuBIT, Hora), cumnTomn TA
(abcontoTHi, BIBHOCHI, iHLi), BUA AjarHOCTUKM TA (Tinbku
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(isnkanbHa diarHocTuKa, ynbTpa3ByKoBe AOCHIMKEeHHS
(Y3[), katetepusaLinHa aHriorpacis (KA), HekaTeTepu-
3auinHa aHriorpacis (HKA)), BuA yLIKOMKEHHS CYAWHM
(6e3 nopyLueHHs LiniCHOCTI, 3 YaCTKOBUM MOPYLUEHHSM
uinicHocTi, NoBHUMIA Nepepi3 abo po3pus cyaunHu). Ak KA
knacudikysanu nyHKUinHy aHriorpadito, gk HKA — KT i3
KOHTpacTH1M nigcuneHHsm abo MPT y pexumi aHriorpadii.
[JiarHos TpaBmMu Ta BUZ YLUKOKEHHS CyaVH BepUiKyBaniu
nig Yac iHTpaonepaLiiHoro ornsaay ctaHy aptepin (n =202,
91 %), B peLuTi BUNaaKiB BUA YLLKOMKEHHS CyAUH BCTAHO-
BUIIM Ha MiACTaBi BidyanisauitHUX METOAIB 0BCTEXEHHSs
(Y30, KA Ta HKA).

XBOPWX NOAINUIN Ha BIKOBI rPynu 3a pekoMeHaaLisMm
BO3 i knacudikauieto V. Quinn (1994) [5,6]: autauni ik —
40 18 pokiB BKNOYHO, JOpoCnuiA BiK — noHag 19 pokis.
[Jiten poaatkoBo noginunn Ha Yotupu (I-1V) Bikosi rpynu,
popocnnx xsopux — Ha Tpu (V=VII). Mogin xBopux Ha
BikoBi rpynu: rpyna | — nepiog HemMoBnATH (<2 poku, n = 9,
4,05 %), rpyna Il — paHHe auTuHCTBO (3-6 pokis, n = 2,
0,9 %), rpyna Ill — gutuHeTBo (7-12 pokis, n = 9, 4,05 %),
rpyna IV — nignitkosui Bik (13-18 pokis, n = 25, 11,3 %),
rpyna V — monogui Bik (19-40 pokis, n = 108, 48,6 %),
rpyna VI — 3pinui Bik (41-65 pokis, n = 55, 24,8 %), rpyna
VII - noxmnui Bik (266 pokis, n = 14; 6,3 %).

PospisHsanu abcontoTHi Ta BigHOCHI cumnTomn TA.
AGCOMIOTHI CUMMTOMM: KPOBOTEYa, Lo MyNbCye, BiACyT-
HICTb Mynbcalii AuCTarnbHille MicLus TpaBMM, reMatoma,
AKka 30iNMbLUyeTbCA, TPEMTIHHS (ManbnaTopHO) YW LyM
(ayckynbTaTBHO) Hap MicLem TpaBmu abo 03Hakm iLemii
(napecresisi, napaniy, 6inb, 6nigicTb, 3HWKEHHs TemMnepa-
Typw). BigHOCHI cumnTomm: gorocniTanbHa KpOBOBTPATA,
nocnabneHa nynbcauis 3 60Ky TpaBmm 6e3 03HaK iLLeMii,
rokanbHa reMaToma, Lo He NyrnbCye, Nepernom Kictok abo
HasiBHICTb PaHM B NPOEKLi CyANHW, HEBPOMOTiYHI NOPYLLIEH-
Hs 3 Boky TpaBmu [1,7,8]. B okpemux Bunagkax cmMntomm
TA 6ynu iHWWMK, Lie BiA3Ha4YMNM A0AATKOBO.

Bua natoMopdonoriyHmX 3MiH y TpaBMOBaHWX apTepisix
knacucpikysanm 3a Chen et al. (2012) [4]. 3a ujeto knacu-
(ikaviero YWKOMKEHHS Noginunm Ha 3 Buau: 6e3 Hagpuey
CTIHOK CyAWHM, 3 4acTKOBUM HagpuBoM abo HaapisoM, i3
MOBH1M PO3pKBOM ab0 NEPEPI3OM CyaUHM.

CTaTUCTMYHMIA aHani3 BWKOHAnNW, 3aCTOCOBYOYM
nporpamy Statistica 13.3 (StatSoft Inc., Tulsa, OK, USA).
HopmarnbHicTb po3noainy nepesipunu Mmetogom Shapiro—
Wilk, Bu6ipku He BignoBigan 3akoHy HOpMarnsbHOro po3no-
Ainy. Onwnc BrBipok BUKOHaNM, BUKOPUCTOBYIOYM MefiaHy,
MiHiManbHe (min) i MakcumanbHe (max) 3Ha4yeHHs1, 25
i 75 ueHtuni. Po3nogin 4acToT nepesipunu MeToaoM
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

X2. Bnnue HesanexHux dakTopie Ha 3anexHuii gaktop
BWSIBNANM METOAOM perpeciiHoro aHanidy. CtatuctniHa
3HayywwicTb — Ha piBHi p < 0,05, BiporigHiCTb JOBIPYOro
iHtepsany ([l) — 95 %.

Pe3yabTat

3-nomix xsopux — 83,3 % (n = 185) yonosikie. Y BCix
rpynax, kpim rpynu |, nepesaxanu XBopi YOMoBivoi cTari
(x*=16,3; p < 0,05).

Evionorisi TpaBm: nobyToBi Tpasmm (n = 101; 45,5 %),
MiXXOCOBUCTICHI Ta KpUMiHanbHi kKOHGNIKTK (n = 45;
20,2 %), AtporeHHi ywkomkerHa (n = 35, 15,8 %), go-
pOXHbO-TpaHcnopTHi npurogn (n = 9, 4,1 %), HewwacHi
BUNaaKkW Ha BUpobHMUTBI (n = 7; 3,1 %), iHWi (CcnopTuBHI
TpaBMK, CaMOYLLKOKEHHS, KadyiCTUYHi Bunaaku, n = 25;
11,3 %). CTaTucTyHMiA aHania po3noainy eTionoriyHnx
cakTopis mix |-VIlI BikoBUMUM rpynamu cBigYMTD, WO
06CTaBNHN BUHUKHEHHS TPaBM BIPI3HANUCS Y XBOPUX
pi3Hux BikoBKX rpyn (x2=81,4; p < 0,01). Y rpyni | yacTka
ATPOTEHHMX YLUKOMKEHb Oyna 3HauyLwo GinbLUIOLD, HiX Y

Ta6nuus 1. MNogin XBopuWx 3a BiKOBUMM rpynamu Ta BUAaMm SiarHoCTnku®

Tpynu Buau giarHoctuku
XEODHX Nuwe disukansHa ®diaukanbHa giarHocTuKa | PisukanbHa aiarHocTUKa
AiarHocTuka +Y3Q +Y3[] + KA/HKA
Aoc.[% JAse. (% A (% |
| 2 22,2 3 33,3 4 444
Il 1 50 1 50 0 0
i 4 444 3 33,3 2 22,2
\Y 3 12 19 76 3 12
" 53° 49,1 48 444 7 6,5
Vi 22 40 28 50,9 5 9,1
VI 3 21,43 10 71,43 1 7,14
*1y BifjcOTKax HaBefeHa YacTka Bif BIKOBOI rpyni, O SIKOi Hanexas nauieHT;
TeCT AR 3aranbHoi rpynu: X2=29,4; p < 0,01;
TecT AAA Tpynu a: X2 = 4,8; p < 0,01; Tect ana rpynu 6: x?=2,4; p < 0,01.
4
B
%
s}
o
2
3
B > 1035
B <1034
[ <1029
[ <1024
B <1019
<1014

Puc. 1. 38’30k Mix BikoM XBOPOro, pokOM rocnitaniaaLlii, BUAOM AiarHOCTUKY.

®: hisukanbHa AiarHocTuka;
®+Y3): cpisvkanbHa giarHocTuka it Y3[;
D+Y3A+A: chiskanbHa piarHocTuka, Y3[ i KA/HKA.
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cepenHbOMY B 3aranbHiit Bubipui (100 % npotn 15,8 %,
¥2=42,1;p<0,01), a BV rpyni yactka ATporeHin icTotHo
Hkya (5,5 % npotn 15,8 %, x2=6,7; p < 0,01). Y I rpyni
He Byno Tpasm, Wo cranucs B nobytosux ymosax (0 %
npoTi 45,5 % y cepenHbOMy B 3ararnbHin BUGipUi, x2=4,1;
p < 0,01). Y V rpyni nutoma Bara TpasMm, LLO BUHWKIN
BHACMIZOK MXOCOOMCTICHMX KOHGNIKTIB, Byna GinbLuoto,
HiXX y cepenHbOMy B 3ararnbHii Bubipui (27,8 % npotu
20,2 %, x*= 2,6, p < 0,05).

MexaHiamu, ski npussogunu o TA: rocTpi TpaBmu
(n =154, 69,4 %), Tyni TpaBmu (n = 53; 23,9 %), y 6,7 %
(n = 15) BUNapKiB MexaHi3M YLIKOMKEHHS HEBIZOMUIA. [n-
TOMa Bara rocTpux TpaBM NnepeBaxana Hag TynuMu B yCix
BikoBux rpynax (x2= 10,8; p = 0,55).

Tonorpadpist TA: Hora (n = 99; 44,6 %), pyka (n = 78;
35,1 %), wus (n=16; 7,2 %), ronosa (n = 12; 5,4 %), xwBit
(n=10; 5,4 %), rpyoHa knitka (n = 8; 3,6 %). Mpynm xsopux
He BiApi3HANMCS 32 aHATOMIYHUMM JiNSIHKAMM YLLKOKEHUX
aprepin (x2=31,1; p = 0,41).

Buan natomopdonoriyHux 3MiH y TpaBMOBaHWX Cy-
AnHax: TA 6es Hagpwvsie abo Hagpisis (n = 24; 10,8 %), i3
yacTkoBvMM Hazpyeamu abo Happisamu (n = 116; 52,3 %),
3 MOBHMM po3puBoM abo nepepisom (n = 58; 26,1 %), y
pewTn Bunaakis Bug TA He BcTaHoum (n = 24; 10,8 %).
pynun xBOpYKX He BigpisHsanucs 3a Buaamm TA (x*= 16,5;
p = 0,55).

Posnogain pisHux BraiB NnaToMOpgONoriYHNX 3MiH Y Cy-
[VHaX Biopi3HSIBCS 3aneXHO Bif MexaHiamy TpaBmu (x2=41;
p < 0,001) yHacnigok Toro, Lo Ha rocTpy TpaBMy npunana
GinbLUiCTb YLIKOMXEHD i3 YaCTKOBWM i MOBHWM MEPEPI3oM
aptepin (75,4 % npotn 56,5 % B cepenHbOMy 3a L€t
03HaKot, 2= 27; p < 0,001), Ha Tyny — MeHLUa KiNlbkiCTb
YLIKOZKEHb i3 YaCTKOBWUM i MOBHWUM Nepepi3om apTepin
(21,6 % npotn 32,7 % y cepenHbOMy 3a Li€t0 03HAKOM0,
x2=11,8; p < 0,001).

®disvkanbHi MeTogn oBCTEXeHHs 3acTocyBanm y 222
(100 %) oci6, Y30 —y 144 (64,9 %), KA -y 14 (6,3 %),
HKA —y 9 (4,05 %) nauieHTis.

[Mogin xBopux 3a BiKOBUMY rpynamm, BUAaMu giarHoc-
TWKW HaBeaeHun y mabnuyj 1.

3a BigomocTaAMM, WO HaBefeHi B mabnuyi 1,y
20,0-48,3 % (95 % [l) xBopux piarHocTuka nonsrana
Tinbkn y isnkansHomy obcTexenHi, y 35,7-67,0 %
(95 % Al), kpim chisukanbHOI fiarHOCTWKKM, 3acTocyBanm
Y30,y 0,8-28,1 % (95 % [I) Bunapakis kniHiyHMA giarHo3
TA BcTaHOBUNM Ha MiAcTaBi (i3nKanbHOTO 0OCTEXEHHS,
Y3 i KA/HKA. Xeopwux IV rpynu HailMeHLLe 06CTexyBanu
TiNbKK1 isnkanbHUMK METogaMu NOPIBHSAHO i3 cepeaHiM
3aranbH1M nokasHukom (12,0 % npotun 39,6 %), a xBopux
V rpynu HaitvacTile obeTexyBanm Tinbkv disnkansHIMm
METOAaMM NOPIBHAHO 3 CEPEAHIM 3ararnbHNM NOKa3HUKOM
(49,1 % npotu 39,6 %).

Y Mopeni MHOXVHHOI perpecii Sk 3anexHuin daktop
BCTaHOBWIM BUA AiarHOCTVIKK, SIK HE3anexHi dhaktopy (npe-
AVKTOpaMu) — KaTeropito Biky, pik rocnitaniaLii, MexaHiam
TpaBmu, 06CTaBVHM BUHWKHEHHS TpaBMu, Tonorpadio
YLLKOZPKEHHS!, CTaH apTepii. 3a pesynsratamu perpeciHoro
aHaniay, ik xsoporo (p < 0,05), pik rocnitanisauii (p < 0,01),
mexaHism Tpaemu (p < 0,01) Bnnveanu Ha BKGip MeTomy
piarHocTukn. CTaHaapT30BaHuil koedilieHT perpecii Ans
kaTeropii Biky MaB Bif eMHe 3HayeHHs (B* = -0,16), a poky
rocnitanisauii (* = 0,34) i mexaHiamy TpaBmu (3* = 0,18) —

3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



MO3WTMBHE, LLIO CBIAYUTL NPO PI3HOCNPSAMOBAHI BMNB LX
MPeauKTOpIB Ha BMOIp MeTody AiarHOCTUKY.

3B'A30K MiX BiKOM XBOPOro, POKOM rocniTanisauii Ta
BWZOM JiarHOCTUKN HaBedeHui Ha puc. 1.

Ha puc. 1 HaBegeHWI CknagHUA 3B’30K MiX BiKOM
XBOPOro, POKOM rocniTanisauii Ta BUAOM AiarHOCTUKU.
lMpoaHanidyBaBLLUM BiCb POKy rocnmitanisauii, BU3HauMIM
3aranbHy TeHEeHLUito A0 BinbLIoro 3anyvyeHHs iHCTpy-
MeHTanbHNX MeToaiB 0OCTEXEHHs ans aiarHocTukm TA
B OCTaHHi AecATuniTTa. BuBumBLUM BiCb BIKOBOI rpynu,
Big3Haumnm, wo ans airen -l rpyn yactota 3actocyBaHHs
IHCTPYMEHTasIbHNX METOZIB AOCHIAXKEHHS NOCTINHO BUCO-
ka; ans giten IV rpynu Ta gopocnux V-VII rpyn iHCTpy-
MEeHTaNbHi METOAN AOCHIMKEHHS Habynu NOWMPEHOCTi
nicns 2000 poky.

3B'A30K MiX BIKOM XBOPOTO, MEXaHI3MOM YLLUKOMKEHHS
Ta BUAOM AiarHOCTUKM HaBEEHO Ha puc. 2.

3a gaHumK, WO HaBedeHi Ha puc. 2, BCTaHOBWUNU
HEMIHINHWIA 3B’A30K MiX BIKOM XBOPOrO, MEXaHi3MOM Ha-
CTaHHsl TpaBMU Ta BUAOM AiarHocTuky. [MpoaHaniaysasLum
BiCb MexaHi3My HaCTaHHsl TPaBMM, BU3HAYMIM 3aranbHy
TEHAEHLit0 10 3aCTOCYBaHHS TirNbKy iduKanbHUX METOAB,
SKLLO TPaBMa rocTpa, Ta NoeAHaHHS (isnkanbHUX METoaIB
3 {HCTPYMEHTaNbHUMM JOCTIIKEHHAMM, SIKLLO TPaBMa Tyna
ab0 MexaHi3M TpaBMU LOCTEMEHHO HeBiaoMWiA. BuBumBLLK
BiCb BiKOBOI rpynu, BCTaHoBWnW, Wwo Ans aiten |-l rpyn
yacToTa 3aCTOCyBaHHS IHCTPYMEHTamnbHUX METOZIB 4OCHi-
[DKEHHS NOCTIiiHa HE3amneXxHO Bif BUAY YLUKOMKEHHS; ANs
aiten IV rpynu i gopocnnx V=VII rpyn iHCTpyMeHTasnbHi
MeToAM AOCNIMKEHHS MOLUMPEHiWi y pasi Tynoi, a He
roCTPOi TPaBMM.

Moain cumntomiB TA 3a BiKOBUMW rpynamu XBOPUX
HaBeaeHun y mabnuuyj 2.

3a gaHumMK, Wo HaseaeHi B mabnuyi 2, NoeaHaHHs
abCOMIOTHMX | BIGHOCHMX CUMMTOMIB TPANNSANOCh Han4ac-
Tilwe —y 44,6-68,8 % (95 % [I), Tinbku BigHOCHI CUMMTOMM
cnoctepirarm y 10,3-45,0 % (95 % Al), nuwe abcontoTHi
cumntomn — y 5,4-23,5 % (95 % [l), iHwi cumntomm — y
0,1-4,4 % (95 % Al).

Y XBOpUX BUSIBUIM Pi3Hi NoeaHaHHs cumnTomis TA:
1 abo 2 abcontoTHi cumntomm, 1-3 BIOHOCHI CUMNTOMU
TpaBM apTepiit, pi3Hi noegHaHHs cumnTomie. Y mabnuui 3
rnokasaHa noLUMpeHiICTb pisHux cumntomis TA B aitel (I-1V
rpynu) Ta gopocnmx (V-VII rpynn).

3a JaHumu, Lo HaBeaeHi B mabnuuyi 3, B LOCTIMKeHHi
BiAHOCHO HebaraTo XxBopux Tinbky 3 abcontotHumu (18,18 %
y auTauin rpyni i 10,18% y popocnii rpyni) abo Tinbkv 3
BigHocHUMK (20,45 % B guTadin rpyni Ta 22,6 % B gopocnin
rpyni) camntomamu. HatomicTs y GinbLuocTi xsopux (59,1 %
B AUTAYIN rpyni i 64,4 % B AOPOCHIN rpyni) OAHO4YACHO HasiBHI
BiJHOCHI 1 abcontoTHi cumnTomu. Tpeba BigaHaumMTh, Lo
abcontoTHI cuMnToMM crocTepiranu Hanvacrile (77,28 %
y ouTsMin rpyni i 74,58 % B gopocnin rpyni).

Jocnipxyroum nogin cumntomia TA 3anexHo Big BUZY
naToMopONOrivHUX 3MiH Y CyaMHaX, BUSBUAM: IXHS YacT-
ka HeopHakoBa (x?= 31, p < 0,001) BHacrigOK TOrO, WO Y
XBOPUX i3 MOBHWUM NEPepyBOM LiNICHOCTI CyauH yacTille
BUSIBNSNN NOEAHAHHS aOCOMOTHIX i BiZHOCHUX CUMMNTOMIB
(82,8 % npotn 60,3 % y cepenHbOMy 3a Lj€to 03HAKOM,
X2=13; p<0,01), piaLe — Tinbku BigHOCHI cumnTomm (6,9 %
npotun 20,5 % y cepenHbOMy 3a Lieto o3Hakotw, x> = 10,5;
p <0,01).
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Tabnuus 2. MNoain cumntomie TA 3a BikOBUMM rpynamu™

Tpynu
XBOPUX

Buau cumnTo

| 1 1,1 5 55,6 3 333 0 0
Il 0 0 1 50 1 50 0 0
1} 2 22,2 1 1,1 6 66,7 0 0
\% 7 28 2 8 16 64 1 4
Vv 12 11 28 25,9 67 62,1 1 0,9
Vi 4 7,3 8 14,5 39 70,9 4 73
Wi 3 214 4 28,6 7 50 0 0
*1y BiACOTKaX HaBeeHa YacTka Bif BIKOBOI rpynu, 4O AKOI Hanexas NaLlieHT;
TeCT AAA 3aranbHoi rpynu: X2= 26,7; p = 0,08.
¢
g
[
?
3
Ml > 1032
[ <1029
<1025
[ <1021
B <1017
M <1013

Puc. 2. 38’330k Mix BikOM XBOPOro, MexaHi3MoM TpaBMM | BUAOM AjarHOCTUKM.

®: chismkanbHa giarHocTuka;
®+Y3): chisukanbHa giarHocTuka i Y3[;
D+Y3A+A: chisukanbHa giarHocTuka, Y3[ i KA/HKA.

[ns 3'AcyBaHHs TOro, YOMY Y XBOPWX BUHMKANM PisHi
CYMNTOMM, 3aCTOCYBaIN MOAENb MHOXMHHOI perpecii. B
PEerpecinHin Mogeni 3anexHum akTopom BCTAHOBUNW
BWL CUMMTOMIB, @ He3anexHumu caktopamm (npeguk-
TOpamm) — kaTeropito BiKy, MexaHiam TpaBmu, 0bCcTaBUHK
BUHUKHEHHSI TpaBMU, ToMorpadilo YLWKOMAKEHHS, CTaH
apTepii. 3a gaHUMKM perpecinHoro aHanisy, MexaHiam
oTpumaHHs Tpaemm (p < 0,01; B* = -0,29) Bu3Ha4aB Bug
CMMNTOMIB XBOPOTO.

MowwupeHicTb cumnTomiB TA B pi3HUX BIKOBKX rpynax
i BNIIMB MexaHi3My TpaBMU Ha CUMMTOMAaTUKy HaBeaeHi
Ha puc. 3.

BuB4mBLLM Bicb MexaHi3miB TpaBmu (puc. 3), BU3Ha-
4unu: y BUNaaKy rocTpoi TpaBMuK y XBOPMX YacTile Bynu
NoeAHaHHs abCoMIOTHMX i BigHOCHMX cumnToMiB TA, a
npy Tynin — Tinbku abcontoTHi Yn BigHOCHI. Mpoaxani-
3yBaBLLM BiCb BIKOBOI KaTeropii, 3'scysanu: B giten |-l|
rpyn yacTiwwe bynu Tinbku abcomtoTHi abo TiNbKM BiGHOCHI
cumnTomm TA. Lieih pesynetat 36iraeTbes i3 faHumu, Lo
HaBefdeHi B mabnuui 3, npo Te, WO B AiTeil NOPIBHAHO 3
[OPOCNMMU [ELL0 YacTille AiarHocTyBanm Tinbku abco-
MoTHI cumnTomu TA.
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Ta6nuus 3. KinbkicTb XBOpMX i3 pisHUMK cumntomamu TA

Bua cumnToMmiB i iX KinbKiCTb Y 0AHOrO XBOPOro Hopocni

AGContoTHi 1 7 (15,56 %) 11 (6,22 %)
2 2 (4,44 %) 7 (3,96 %)
23 0 0
BigHocHi 1 0 1(0,57 %)
2 8 (17,8 %) 25 (14,12 %)
3 1(2,2%) 14 (7,91 %)
24 0 0
ABCONOTHUI 1 abcontoTHUiA + = 1 BiBHOCHWIA 17 (37,8 %) 77 (43,5 %)
*+ BIAHOCHI 2 aBCOMIOTHUX + 2 1 BgHOCHMIA 9 (20 %) 37 (20,9 %)
IHwWi cumnTomn 1(2,2%) 5(2,82 %)
*1y BiBCOTKax HaBefleHa YacTka Bif BikOBOI rpyni, A0 SIKOi Hanexas NaLlieHT;
TecT AR 3aranbHoi rpynu: X>=6,6; p = 0,6.
(9]
z
2
[}
z
-65
<61
<56
[ R
<46

Puc. 3. 38’30k Mix BIKOM XBOPOr0, MeXaHi3MOM TpaBMU Ta BULOM CUMMTOMIB.

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

06roBopeHHsA

Yepes BUCOKUI PUMK ANSt KWUTTS Ta 30OPOB’St XBOPOro
JOCTIHVKW NPUAINUAV Yumary yBary nuTaHHio BYacHOro
Bni3HaHHs TA MeTogamu isnkanbHoi giarHOCTVKW. ABTOpY
LiMLLNV BUCHOBKY, LLO MiZ Yac ornsay navjieHTta 3 TpaBMoto
nikap NMOBUHEH MaTy BUCOKUW CTYNiHb HACTOPOXEHOCTI
oo imoBipHoi TA, BpaxyBaTv NpuYUHy TpaBmu, Bif-
TBOPUTU ii MEXaHI3M, OLHMTW NoKani3aLlito TpaBMM LLOAO
6nn3bKOro posTallyBaHHS CyOWH, @ TakKoX 34IACHUTH
CrpSIMOBAHMIA MOLLYK BIANOBIAHMX CUMMTOMIB. PO3pi3Hs0TL
abcontoTHi # BigHocHi cumntomu TA [1,3,9].

[JouinbHicTtb knacudikauii cumntomis TA Ha abcontoTHi
1 BiHOCHI AOBeAeHa YMMaroo KiNnbKiCTHO JOChigXeHb
[1,7,9-12]. AsTOpYU 3'AicyBanu:

— HasBHICTb abCOMITHOTO CUMMTOMY Maike 3aBXau
CBIiQYNTb, LU0 BiAOYNOCA YLUKOMKEHHS CYAMHU. Y pasi Bu-
SBMEHHS BiJHOCHWX CYMMTOMIB YLLUKODKEHHS! fjiarHoCTY0Tb
He TaK 4acTo, K y BUNaaKy abCconTHUX: SKLLO Y XBOPOTO €
OAVH i3 BIZHOCHWX CUMMTOMIB, TO IMOBIPHICTb YLLIKODKEHHS!
CTaHoBWTb 3 %, a 3a HasiBHOCTI ABOX i GinbLUe 03HaK PU3NK
TA 3pocTae LoHalimeHLe BaecaTtepo [7,9-11];

— abconioTHi cMMNTOMM BUCOKOYYTIMBI A0 TA, Tomy
3a HasiBHOCTI NpUHaMMHI OOHOrO i3 HUX AoAaTKoBi 06CTe-
XeHHs1 He 060B’A3K0BI, HeoDXiaHe HeBIaKNaaHe XipypriuHe
BTpYy4aHHs [9-12];

— (hisukanbHi 3Haxigkum B acnekTi abCoOMTHUX i
BigHOCHMX cumnTomiB TA pyxe Bnnabki 4O pesynbraTis
aHriorpadii. SKLLO XBOpoMy 3 aBCOMOTHUMM CUMNTOMaMK
BWKOHanu aHriorpaddito, TO AiarHo3 YLLUKOMKEHHS CYANHU
nigTBepmKyBaBcs. 3a HASBHOCTi OIHOIO BiJHOCHOIO CUMI-
Tomy TA 3Haxigku aHriorpadii He aHadyLwi [9,11];

— SAKLLO BiAHOCHMI cMnTOM TA He Nporpecye NpoTsrom
HacTynHKX 24 rod, TO B NaujieHTa MiHiMarbHa iMOBIpHICTb
TA, i Noro MoXHa BUNMCaTH 3 CYAMHHOTO cTaulioHapa [1,7,9].

3ayBaxuMo, LU0 Lii pe3ynbTaTyi OTpUMaHi B 4OCTIKEH-
HSIX, B ki 3anyyanu 30ebinbLuIoro 0cib 4opocnoro Monogoro
Biky. Hagani xipypru y3aranbHWv BUCHOBKM Ta NepeHecnm
Aocsig nponeaesTukn TA Ha xBopux pisHoro Biky [1,9].
BopgHouac y JOCTYnHil HayKOBIN NiTepaTypi He 3HalLn
BiZOMOCTI, sKi MiATBEpAMM 6 MOXNMBICTb BUKOPUCTAHHS
LIMX BUCHOBKIB NS [iTel i LOPOCNMX Pi3HOrO BiKy, @ TOMY
npoaHaniaysanv AocBig AiarHocTvky TA B OQHOMY LIEHTPI
CyOMHHOI Xipyprii 3 yBaroto Ha Bik XBOpOro.

HasiBHi pisHi knacudikaLlii BikOBOro po3suTKy NIOAVHM,
AK-0T cTagii po3suTKy ocobuctocTi 3a E. Erikson (1950),
knacudikauisi, yxsaneHa Ha MiXHapOAHOMY CUMMO3iyMi
3 BikoBoi nepioauaaii (1965), Teopis BiKOBOI aKTMBHOCTI
3a D. Bromley (1966), knacudikaLis ctapiHHs 3a J. Birren
(1980), knacudpikauii V. Quinn (1994) Ta G. Craig (1996,
2000) [5,6]. OocnigHrky He ALK CMINBHOT AYMKY, iKY 3
BikOBMX KracudikaLii AOLiNbHO 3aCTOCOBYBaTW B MEANY-
HUX JOCTiMKEHHsIX. Ha3BaHi KnacudikaLji BigpisHATLCS 3a
BW3HaYeHHSM NepiofiB XUTTS Ta iXHbOI TPUBANOCTI, NpoTe
3arasiomM BOHY OAHAKOBO BKa3yHOTb Ha TEHAEHLIHO, LLO B Pi3Hi
BIKOBi Nepioan B opraHiami noguHK BiabyBaeTbcst HU3Ka
cneumdiyHux 3miH. Mig Yac gocnimkeHHs obpanu knacudi-
kauito V. Quinn (1994), ockinbku BoHa Cy4acHa, HecknaaHa,
Hao4Ha, BpPaxoBye Miaxoam nonepenHukia. Y knacudikawii
Biky 3a V. Quinn (1994) guTtaumin Bik nogineHo Ha 4 nepi-
0Aw, SKi BiATBOPIOKTL aHaTOMO-(hi3ionoriyHi Ta couianbHi
acrekTV pocTy Ta A03piBaHHS OpraHiamy; 4OPOCHU Bik— Ha
3 nepioau, Lo BKa3ytoTb Ha CTYMiHb aHaTOMO-(i3ioNoriyHoT
Ta coujanbHoi akTBHOCTI iHavBIaa [5,6].

Mogin xBopux Ha 7 BIKOBUX MeOMKO-COLjianibHUX Ka-
Teropin, Ha Hally OymKy, 4aB 3MOry AudbepeHLiioBaHo Ta
cneuydivHO OLHMTK BIKOBI BiAMIHHOCTI €Tionorii Ta mato-
reHesy, a TakoX BiACTEXWUTY iHLLI acneKkTu 3aXBOPIOBaHHS,
AKi MOXYTb BM3HAYMTV OCOBMMBOCTI AjarHOCTWKN. Bussn-
nn, WO Y BiKOBMX rpynax Oynu BigMIHHOCTI 3a eTionorieto
TA, ane mexaHiam TpasM, Tonorpadis YLUKOMKEHb | BUA,
TPaBMaTUYHKX 3MiH Y CyAMHAX BipOTiAHO HE BiAPI3HANUCS.
Y XBOpUX YCix BIKOBWX rpyn HanyacTille diarHocTyBanu
noeaHaHHa abCcontTHMX i BiGHOCHMX cumnTomiB TA, i, 3a
pesyrnsTatamu perpecinHoi Mogeni, 3-nomix Lyux dakTopis
TiNbKX MeXaHi3mM TpaBM BMVWBAB Ha BUZ KMHIYHWX cuMn-
TOMIB. [HLUIMMW CrIOBamK, Y XBOPUX Pi3HOTO BiKY, SiKi Manu
TA, BiAnoBiOHI CUMNTOMM BUHMKANK BHACNiAOK NodibHUX
MaToreHeTUYHNX MEXaHi3MiB, i MPUHUMNN di3nKanbHOi
[iarHOCTUKM ANst HUX CRifbHi.

lNonepenHi focnigHWKW BUBYANM BIKOBI acnekTu TpaBM
CYAVMH MeHLW AudepeHuiioBaHo. ABTopu 3ebinbloro
obMexyBanucs 3aranbHOCTaTUCTUYHUMU MOKa3HUKaMK
abo obvpanu nauieHTiB Tinbky guTA4oro abo fopocnoro
Biky [11,13-18].

Hanpuknag, nybnikauis Mattox et al. (1989) — ogHa 3
HaBINbLLKX NPO LMBINbHI TPaBMM OpraHiB cepLeBo-CyanH-
HOI cucTemu. Y LibOMY JOCRifKeHHI aBTopu onpaLtoBanm

3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



JaHi 4459 xBopwx, SKUX NOAINWUMK 3@ OeKagaMy XWTTS,
T06TO0 Br3Haumnu 8 Bikoswx rpyn (0-10, 10-20, 20-30 pokiB
ToWwo). TakuiA nigxig [aB aBTOpaM MOXIMBICTb OLHWTH
BIiHOCHY 4acTOTy TpaBM CyAMH 3a BiKOBWMMW nepiogamu,
OfHaK YCi iHLLi Noka3HWku 3rpynysanu [18].

Ammar et al. (2016) gonosinm Npo 3aranbHi pesynsratm
ZiarHOCTUKM TpaBM cyauH y 36 Aiten Bikom <13 pokis, a
Sciarretta etal. (2014)—y 18 aiten Bikom 617 pokis [14,15].
Jaha et al. (2012) ycepenHunu gaHi npo disukansHy gia-
rHocTuky TA 'y 120 gopocninx xBopux (cepenHii Bik — 31,2
poky), Baram et al. (2015) — y 47 navjieHTiB (CepeaHin Bik —
24,8 poky), a Protack et al. (2018) —y 46 oci6 (cepegaHiit
Bik — 41 pik) [11,16,17].

3Bepratounchk Ao Bugy cumntomis TA, aBTopyW 4OMo-
Bifanu npo 3arasnbHy MOLUMPEHICTb OKPEMUX CHMMTOMIB,
He 3aBXau aHarni3ykuu eTionorit, NaTtoreHes Yu naToMop-
chonoriyHi 3miHu B cyamnHax [14—16]. 3a gaHumm Ammar et
al. (2016), y gpiten i3 TA abConoTHI CUMNTOMU BUSIBIISNW
yacrTilue, Hix BigHocHiI (83,3 % npoTn 16,7 %) [14]. Y cTaTTi
Sciarretta et al. (2014) npo TpaBMK AiTeit NOKa3aHo, Lo Yy
17 (94,4 %) i3 18 piten i3 TA cumntomu 6ynm abcontoTHK-
mu [15]. focnigxytoun TA gopocnux, Baram et al. (2015)
[0MoBIny Npo cumnTomu iemii y 83 %, natonorivHi wymu
y 2,1 % nauijenTia [16]. [eski aBTopy BU3HAUMNK, O Y
KMiHiYHiA NpakTuui nikapi 4iarHoCTyI0Tb YacTille He OauH,
a noefHaHHs kinbkox cumnTomi. Sciarretta et al. (2014)
y CTaTTi Npo TpaBMW AiTel nokasanu, wo noHag 50 %
XBOPUX Manu He OAWH, a kinbka cumntomis TA [15]. Inaba
etal. (2011) y cTaTTi Npo TpaBMM LOPOCHMX 3'ACYBany, L0
maixe TPETUHA XBOPWX Masi He OfWH, a Kirbka BigHOCHMX
cumnTomiB TA [12].

PesynbTatn Hawwoi poboTu y3romxytoTbes 3 nonepe-
AHIMM nyBnikauismMu Npo NOLWMPEHICTL | CMIBBIAHOLLEHHS
cumnTomis TA. BusiBunu, Wwo abcontotHi cumntomm TA
BM3HA4aloTb YacTillle, HiX BiOHOCHI. BcTaHOBMIM TaKOX, LLIO
abCOmMIOTHI CMNTOMY PEECTPyBanu YacTile B NOEAHAHHI
3 BigHoCHUMM cumnTomamu TA. Y 44,6-68,8 % (95 % [l)
xBopux i3 TA BU3Ha4anu noeaHaHHs abCoMOTHUX i BiHO-
CHWX CUMIMTOMIB, NMOEAHAHHS KiNbKOX BiJHOCHMX CUMMTOMIB
cnoctepiranuy 10,3-45,0 % (95 % [l), abcontoTHi cumnTo-
Mu 6e3 noeaHaHHs 3 iHwmmMn Bynn 'y 5,4-23,5 % (95 % [l)
XBOPYWX Pi3HOro BiKy. MaLieHTiB i3 BENMKOH KinbkicTio (>3)
abCOmMIOTHUX | BITHOCHMX CUMNTOMIB 6YNo 3HAYHO MEHLLE —
2,20-7,91 %, maiixe He Byno XBOpUX 3 OOHWM BiHOCHWM
cMMNTOMOM. [MOSICHEHHS! LIbOrO pPe3yrnTaTy MOXe nonsrat
Yy NPUPO/i 3aXBOPHOBAHHSA: AKLLO Y XBOPOro HasBHa TA, TO
YLUKOLPKEHHS1 NEpeBaXHO 6araTOKOMMOHEHTHE, AMOBIpHILLE,
MaTMe BUPaXKEHY KMiHIYHY KapTuHY.

Buknukae iHTepec pesynstar perpeciiHoi mogeni, B
SKill BUSIBNEHO, LLO Bik XBOPOTO, @ TakoX pik rocnitanidavii
Ta MexaHi3M TpaBMy BnnMBanm Ha croci6 aiarHocTukm TA.
Jlikapi MeHLLe noknaganucs Ha pesynstati gisnkansHoro
00CTeXeHHs nig Yac ormsgy AiTei, WO MOXHA NOSCHATH
HaxaHHAM 06’ €KTWBI3yBaTM pesynbTati ornsgy. XBopux i3
TYyNMMK TpaBMamy YacTille [oobCTexyBanu iHCTpyMeH-
TanbHUMKU MeTodamMu. IMOBIPHO, Lie CBiAYMTb NPO CYMHIBK
LLI010 BUP@XXEHOCTI KNiHIYHOI KapTWHK 3aXBOPIOBaHHS. Bog-
HOYac BCTaHOBIEHA TEHAEHL|S 10 YACTILLOrO 3aCTOCYBaHHS
[0AaTKOBWX METOLB OOCTEXKEHHS B OCTaHHI IECATUNITTS €
yHiBEpCANbHOIO ANS KniHivHMX rany3ei [1,10,11].

LlikaBum € pe3ynbrat perpeciiHoi Mogeni npo Te, Lo
BUA NaToMopdomnoriYyHnx 3MiH B apTepisix He BnnvBas
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Ha cumntommu TA. Llen nokasHuk MOxHa nos’s3atu 3
0CcobNMBOCTAMM NaToreHedy TpaBM CyauH: HaBiTb YacT-
KOBI NOPYLUEHHS LiniCHOCTi apTepiit MOXyTb NPU3BECTM A0
SICKPaBOI KMiHIYHOT KapTWHM Ta noTpebu B rocnitanisadii Ta
XipypriYHOMY BTPYYaHHi.

lMopiBHSAHHA po3nogainy pisHux cumnTomis TA cepen
XBOPUX i3 MOBHWM i YaCTKOBMM NEPEPVBOM CyAUH Mokasa-
10 BiAMIHHOCTI: Y BUMaZKy NOBHOMO NepepuBy L{iMiCHOCTI
CyOMH YacTille BUSBMANM NOEAHAHHSA abCOMIOTHYX i Big-
HOCHWX CUMMTOMIB, piglWwe — Nuwe BiZHOCHI CUMMTOMY.
Lle cnocTepexeHHs 36iraeTbes i3 BcHOBKOM Jaha et
al. (2012), ski nopiBHIOBaNM LMBINbHI TpaBMU CyAuWH i3
BESIMKOIO KifbKICTIO BOrHenanbHUX nopaHeHb. Bigomo,
L0 BOrHenanbHi YLWKOMKEHHS NpW3BOAsATL 40 0cobnu-
BO BUpaxeHux Tpasm cyauH. Omxe, Jaha et al. (2012)
3ayBaXuUnu: rocTpi Ta BorHenanbHi TpaBMy NOPIBHSHO 3
TYyNUMK YacTiLle Npu3BOANUIM 40 abCOMOTHUX CUMNTOMIB
TA i kpoBoTeu [17].

Po36ixxHocTi pesynbTaTiB perpeciiiHoi Mogeni i Jac-
TOTHOrO MOPIBHSHHSA Pi3HWX BUAIB CUMMTOMIB Y XBOPUX i3
4acTKOBWM i MOBHWUM NEPEPVUBOM CYAWH MOXE CBILUMTM
MPO CKNagHiCTb i 6araTOKOMMOHEHTHICTb TpaBMaTUYHOT
natonorii Ta pisHoCNpsIMOBaHWIA BNUB Ha ii nepeoir, 30-
kpema BHacnigok ghakTopis, Lo Mormv ByTu He BpaxoBaHi
B MOZeNi Yepe3 peTpoCrnekTUBHWN AU3aliH AOCTIIKEHHS.
Kpim TOro0, y CTBOpPEHy perpeciiiHy MOAEenb BKMKOYMIN BIKOBY
KaTeropito Ta iHLLi IPeArKTOpY (ETIONOriS, MEXaHiaM TpaBmu,
Tonorpadis, B1A NatoMopdonoriyHnX 3MiH), WO LuMpLIe
OLiHIO0Tb Nepebir 3aXBOPHOBAHHSI.

Mpuseprae yBary, wo y 20,0-48,3 % (95 % [l) xsopux
(isvkanbHUX MeToaiB 0BCTexeHHs Byno AOCTaTHLO ANst
BCTAHOBIEHHS KMiHIYHOro fiarHo3y TA i1 0BpaHHs meTogy
nikyBaHHs. OTxe, He3BaXatouy Ha NocCTiliHe 30iNbLIEHHS
KiMbKOCTi Ta AKOCTi iHCTPYMEHTamNbHMX 3aC0BIB 06CTEXEHHS,
(isvkanbHi METoaW AiarHOCTUKY 3anuLLaoTbCs OCHOBHUM
€nocoboM BCTaHOBMEHHS fiarHo3y TA 1 yxBamneHHs pilleH-
HS NPO XipypriyHe BTPyYaHHS.

BucHoBKU

1. 3rigHo 3 perpeciitHol Moaennto, Ha Bia CUMNTOMIB
TA BnnMBae MexaHi3m TpaBMU, a He BiK XBOPOTO, €TiONoris,
Tonorpadis 41 TMN NaTOMOPOONONiYHNX 3MiH Y CYAUHAX.
3a pesynsratamy YaCTOTHOrO aHarni3y, mpy NOBHOMY nepe-
PVBaHHI LiMNiCHOCTI CyOMH YacTille BUSBMAMN NOEAHAHHS
abCOMIOTHMX | BIGHOCHUX CUMMTOMIB, piALLe — TifbKn Big-
HOCHi CUMMTOMM.

2. MNoeaHaHHA Kinbkox abCOMTHUX i BiAHOCHUX
cMnToMmiB Br3Haumnm y 59,1 % aiteit i 64,4 % popocnux,
MOEAHAHHS KinbKox BigHOCHUX cuMnToMiB —Y 20,45 % giten
122,6 % nopocnvx. Y nauieHTiB i 4UTsS4oro, M A0POCOoro Biky
Maiixe He PEECTpyBarnu BUMagKv 3aXBOPIOBaHHS 3 OQHUM
BiHOCHMM cumMnToMOM TA.

3. disvkanbHUX MeToAiB 0OCTEXEHHA AOCTATHLO ANA
BCTaHOBIEHHS KniHiYHOro fiarHo3y TA i1 0BpaHHs MeTomy
nikyeaHHs y 20,0-48,3 % (95 % [I). AiarHo3 TA BcTaHos-
Nt0BanNM TiNbKK Ha NiACTaBi isvkanbHWX JaHUX HAanYacTiLLe
XBOPVM MOI0Z0ro iopocnioro Biky (y 49,1 %), a HaipiaLue —
nignitkam (y 12,0 %).
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TpaBMaTOI\OFilIHa AOMOMOra Ta cneujiaAizoBaHe I\iKYBaHHFI nopaHeHUux

i3 BOrHenaAbHUMH nepeAomMamMu NAEYOBOI KiCTKU

B CUCTEMi MeAUYHOro 3abe3neueHHA onepadii 06’eAHaHUX CUA

. M. XomeHko @A |, A. AypiHD2E, C. 0. Koponb®*28P A, M. Fanywka®1C,
K. O. MpebeHHikoB(3F

TonOBHE BiliCbKOBO-MEAMUHE YNpaBAiHHA, M. KuiB, YKpaiHa, 2YkpaiHcbka BiliCbKOBO-MeAMUHa akaaeMis, M. KuiB, YkpaiHa, 3KuiBcbka Micbka

KAiHiYHa AikapHa Ne 12, YkpaiHa

A - KOHLENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs c1atTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3atBEpAXEHHS CTaTTI

BorHenanbHi nepenomu nneyoBoi kicTku ctaHoenaTb 20,3-22,3 % cepen ycix nepenomis kictok. Mpobnema BUGOpY TakTUku
NiKyBaHHS MOpPaHEHWX i3 BOrHenanbH1My nepenomamm nieyoBoi KiCTK 3yMOBMEHa 3pOCTaHHAM iXHbOI TSKKOCTI, 3BinbLUEHHAM
4acToTu yCKNafHeHb, Lo NoTPebyoTb TPUBANMX PEKOHCTPYKTUBHO-BIGHOBHMX OnepaLin.

MeTa pobotu - NOKpaLLnTK pesynbratn J'IiKyBaHHH NOopaHEeHNX i3 BOrHEnanbHMMm nepenomamun MEYOBOI KICTKM LLNSXOM 3aCTO-
CyBaHHs Cy4acHuX peKOHCprKTMBHO-BiﬂHOBHI/IX METOAMK OnepaTuBHUX yTPydYaHb Ha PIBHSX MEOUYHOTO 3a0€e3neyeHHs.

Marepianu Ta metogun. Macve pgocnigxeHHs ctaHoBunn 110 nopaHeHux i3 BorHenanbH1UMK neperomamm nneyvoBoi Kictku. 3a
[,0MOMOTOH0 CTATUCTUYHOIO aHanisy BU3HAYMNM KIiHIYHY eeKTUBHICTb YNPOBAMKEHHS PEKOHCTPYKTUBHO-BIAHOBHUX ONEPaTUBHUX
YTpyyaHb.

Pesynkrarti. TpaBMatonoriyHy JOMOMOry MOpaHEHUM HafaBanu 3a MPUHLMIOM KOHTPOIIO YLUKOKEHb: 3yMWHKA 30BHILLHBOI
kpoBoTeui (33,6 %), 3HeboneHHs:, aHTUGiIOTMKOTepanis, CTabinisalis nepenoMy anapatoM 30BHILLHLOI dikcalli, NPOTULLIOKOBI
3axopu. XipypriuHi 06pobku npoBoamnu nicns crabinizavii cTaHy NopaHeHX.

CneuianisoBaHe nikyBaHHs nonsrano B AudepeHLiioBaHOMY NpoBeAeHHi 3amilleHHs AedekTiB M'SKUX TKaHWH, KOHBepCii
meToay dpikcauii, 3amiLLeHHs AedeKTiB KICTOK, BifHOBMNEHHS HepBiB Ta (OYHKUii cermeHTa. [JOCArHyTO 3HUKEHHS PO3BUTKY
KOHTPaKTYp Mne4oBOro Ta NikTboBoro cyrnobis Ha 28,0 %, noBinbHoi koHconigauii — Ha 11,9 %, HeBponoriYHMX po3naais — Ha
14,9 % (p, < 0,05). 3meHlLeHa KinbKicTb NopaHeHux, Aki Bynn 3sinbHeHi 3 nas 36poiHux Cun YkpaiHu 3a CTaHOM 300POB's, —
Ha 10,3 %.

BucHoBku. MiHimizauis TepMiHiB 4O NoO4aTKy PEKOHCTPYKTUBHO-BIGHOBHUX YTPYYaHb YHACMNIAOK CKOPOYEHHS PIBHIB Meauy-
Horo 3abesneyeHHs € HaNBaXKMNMBILLMM acnekToM Y MikyBaHHi MOpaHEeHuX i3 BOorHenanbHUMM nepenioMmamm nievoBoi KiCTKM.
Mpu LUboMy BifByBa€ETLCS MOKPALLEHHS (PYHKLIOHANBHUX Pe3ynbTaTi, siK-0T: 36inbLUeHHs nToMoi Barn obpux — Ha 20,2 %,
3MEHLLIEHHA BiOHOCHOI KinbKOCTi He3aA0BiNbHUX — Ha 16,3 % (p, < 0,05).

Trauma care and specialized treatment of injured patients with gunshot fractures
of the humerus in the medical support system for Joint Forces Operation

I. P. Khomenko, I. A. Lurin, S. O. Korol, A. M. Halushka, K. O. Hrebennikov

Gunshot fractures of the humerus account for 20.3-22.3 % of all bone fractures. The problem of choosing the treatment tactics
for the patients with gunshot fractures of the humerus is due to an the increase in their severity and increase in the frequency of
complications requiring a lengthy reconstructive surgery.

The aim of the work is to improve the treatment results of wounded patients with gunshot fractures of the humerus through the use
of modern reconstructive and surgical procedures at the levels of medical support.

Materials and methods. The study cohort consisted of 110 wounded patients with gunshot fractures of the humerus. Using
statistical analysis, the clinical effectiveness of reconstructive surgery implementation was determined.

Results. Trauma care was provided to the patients according to the principle of damage control: stopping external bleeding
(33.6 %), anesthesia, antibiotic therapy, stabilizing the fracture with an external fixation device, and performing anti-shock measures.
Debridement was performed after stabilization of the patients.

Specialized treatment consisted of the differentiated soft-tissue defects replacement, the conversion of the fixation method, bone
defects replacement, restoration of nerves and segment function. The incidence of shoulder and elbow contractures was reduced
by 28.0 %, delayed consolidation — by 11.9 %, neurological disorders — by 14.9 % (P, < 0.05). The number of wounded patients
who were dismissed from the Ukrainian Armed Forces for health reasons was reduced by 10.3 %.

Conclusions. Minimizing the time until start of reconstructive surgeries by reducing the levels of medical support is an important
aspect in the treatment of wounded patients with gunshot fractures of the humerus with an improvement in the functional results,
namely: an increase in the frequency of good ones by 20.2 %, a decrease in the relative number of unsatisfactory ones by 16.3 %
(P, <0.05).
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TpaBmaToAOrHyeckas nomoLLb U cneyarusMpoBaHHOE AeueHHe
paHeHbIX C OrHeCTPeAbHbIMU NepeAoMaMu NAeYEeBON KOCTH
B CUCTEME MEeAULIMHCKOro obecneueHus onepauuu 06beAUHEHHDbIX CHA

W. M. XomeHko, U. A. AypuH, C. A. Kopoab, A. H. Tanywika, K. A. MpebeHHUKOB

OrHecTpenbHble NepenoMbl nnedeBoi koctv coctasnsioT 20,3-22,3 % cpeav Bcex nepenomoB kocteii. Mpobnema Bbibopa TakTuku
NeYeHNst paHEHbIX C OTHECTPENbHBIMK NepenomMamm NNeYeBoi KOCTH 0BYCIOBIIEHa POCTOM VX TSXKECTU, YBENUYEHUEM YacToTbI
OCMOXHEHMIA, TPEOYIOLMX ANUTENBHBIX PEKOHCTPYKTUBHO-BOCCTAHOBUTENBHBIX ONepaLiyii.

Llenb paboTbl — ynyywnTb pesynstathl JIEYEHNS PAHEHBIX C OTHECTPENbHLIMW NEPenoMamit NeYEBON KOCTU 3a CHET NpuMe-
HEHUS COBPEMEHHbIX PEKOHCTPYKTUBHO-BOCCTAHOBUTENbBHBIX METOAMK ONEPaTUBHbIX BMELLIATENBCTB Ha YPOBHSX MEAWLIMHCKOTO
obecrneyeHus.

Marepuansi u metoabl. Maccus nccnenosaHus coctaBunm 110 paHeHbIx C OrHECTPEenbHbBIMM Nepenomamu nnedesoit koctu. C
MOMOLLIbO CTATUCTUYECKOrO aHan1aa NpoBeaeHO onpeaerneHne KIMHUYeCKorn apdeKTUBHOCTY BHEAPEHNS PEKOHCTPYKTUBHO-BOC-
CTaHOBMTENbHbIX ONEPaTUBHbIX BMELLIATENLCTB.

Pesynbrathl. TpaBMaTonoruyeckyio noMoLLb paHeHbIM OkasblBani No NPUHLMUMY KOHTPOMS MOBPEXAEHMIA: OCTaHOBKa Ha-
pyxHoro kposoTeyeHns (33,6 %), obesbonusaHue, aHTUBUOTUKOTEPaNKS, cTabunusaumns nepenoma annapatoM BHELUHEN
¢hvkcaumm, NPOTUBOLLOKOBLIE MeponpusTus. Xupyprinyeckue o6paboTku NpoBOAMNM nocne ctabunusaunn cocTosHUs
PaHEHbIX.

CneumanuanpoBaHHOe feyeHne 3aknodanock B auddepeHUMpoBaHHOM NPOBEAEHUN 3aMeLLEeHNst AeDEKTOB MSTKIUX TKaHEN!,
KOHBEpPCWW MeToAa (huKcaLmm, 3aMeLLieHns AeeKTOB KOCTe, BOCCTaHOBIEHWUS HEPBOB U (PyHKLIMM CermeHTa. YactoTta pa3suTtus
KOHTPaKTYp Me4eBoro W IOKTEBOrO CyCTaBOB CHIkeHa Ha 28,0 %, 3ameaneHHon koHconuaaumm — Ha 11,9 %, HeBponornyeckux
pacctpoitcTs — Ha 14,9 % (p, < 0,05). YMEHbILEHO KONMYECTBO PaHEHbIX, KOTOPbIE 6bINK yBoneHs! 13 psinos BoopyxeHHbix Cun
YKpauHbl Mo COCTOSIHMIO 300p0oBbS, — Ha 10,3 %.

BbiBogbl. MyvHMmM3aums CPOKOB Ha4ara peKOHCTPYKTUBHO-BOCCTAHOBUTENbHbLIX BMELLIATENBCTB 3a CHET COKpaLLeHUA ypOBHeVI
MeamMLMHCKOro obecneyeHus ABNSETCS BaHENLMM acrekToM B JIEHEHWN PaHeHbIX C OrHeCcTpenbHbIMKU Nepeniomamm nne4YeBon
KOCTW. ﬂpM 9TOM MPOUCXOOUT ynydlleHne beHKLI,VIOHaJ'IbeIX pes3yneraToB, a UMEHHO: yBenu4yeHne 4acTtoTbl XOPOLNX — Ha

20,2 %, yMeHbLLEHME OTHOCUTENBHOTO KONMYECTBa HEYAOBMNETBOPUTENbHLIX — Ha 16,3 % (p, < 0,05).

AKTYyanbHiCTb TeM 3yMOBIEHA MPOAOBXEHHAM 60MOBNX
v Ha Cxopi Ykpainu. 3rigHo 3 JaHMy aHTUTEPOPUCTUYHOI
onepauiifonepavii O6’egHanmx cun (ATO/OOC), y cTpykTypi
601OBOI TPaBMU KiHLIBOK MOPAHEHHS Mreya CTaHOBNSATh
16,9 %, i3 HUX Nepenomm nNNeYoBoi kictkn —B 9,5 % Bunaga-
KiB, BiZpVBY KiHLiBOK Ha piBHi nneva —B 0,5 % [1,2]. BorHe-
nanbHi nepenomu NnevoBoi KicTku cTaHoBNsATh 20,3-22,3 %
cepeq yCix nepenomis KicTok. 130nboBaHi nepenomu nnevo-
BOi KicTkn 6ynn y 37,2 % Bunaakis, MHOXUHHI — y 28,2 %,
noegHaHi — y 34,6 %. BorHenarnbHi nepenomu nneyoBoi
KICTKV CYNpOBOZKYBanMCs TpaBMaTU4HNM LLOKOM Y 2,5 %
nopaHeHux [3-5]. Mpobnema BUOOPY TaKTVKW NiKyBaHHS
MOPaHEHMX i3 BOTHENanbHUMKU NEpenoMamm nnevoBoi
KICTKM 3yMOBMEHa TEHAEHLIE, WO cknanacs BHACMigoK
Cyy4acHux GOMOBKX TPaBM, NOB'S3aHOI 3i 3pOCTAHHSIM Yac-
TOTW Ta TSHKKOCTI YCKINaaHeHb, Lo noTpebyroTb TpyBanmx
PEKOHCTPYKTUBHO-BIAHOBHX OnepaLii.

HesBaxatoum Ha KoMNIEeKCHe MikyBaHHS BOrHEManbHNX
nepenomis MIeYOBOI KICTKW, MHIHI yCKNaaHEHHs BUHWKa-
toTb y 38,4-60,1 % nopaHeHux, i3 AanblUMM PO3BUTKOM
octeomienity — B 33,1-38,2 % [6-8]. [opaHeHHs nnevoBoi
aprepii BusiBunu B 11,1 %. BigHoBNeHHs npoxigHocTi cyan-
Hu abo ii nepeB’si3ka NpW3BOAATL [0 amnyTaLi KiHLIBKM
54,5-72,5 % [9,10]. Taka kaTeropis NoOpaHEHNX HanexuTb
[0 TPYNU MIABMLLEHOTO PU3NKY HECTIPUSITIIMBOTO HACMiaKy
y 3B'SI3Ky 3 BKCOKOK 4acTOTOK HE3adO0BiMbHUX aHaTo-
MO-(DyHKLIOHaNbHWX Pe3ynbTaTiB NikyBaHHs.

MeTa po6otu

MokpawwmTy pesynsTatv nikyBaHHS MOPAHEHUX i3 BOTHE-
nanbHAMKU NepenioMami MevoBoi KICTKM LLASXOM 3acTo-
CyBaHHSI Cy4aCHNX PEKOHCTPYKTUBHO-BIGHOBHUX METOANK

onepaTyBHUX YTPYYaHb Ha PIBHAX MEAUYHOrO 3abe3neyeH-
Hs1 NPV NpoBeaeHHi onepaii O6'egHaHMX cun.

Martepianu i MeToAU AOCAIAXKEHHA

Macue gocnipxeHHs ctaHoBunm 110 nopaHeHwX i3 BOrHe-
narnbHUMK nepenomMamyt NNeYoBoi KICTKK, SKi oTpUmanm
ywkomkeHHs y 2014-2018 pp. npu nposeaeHHi ATO/O0C.
CepeqHint Bik nopaHeHux — 32,43 + 3,22 poky. MopaHeHnx
noginunu Ha 2 rpynu nopiBHaHHSA. [pyny 1 ctaHoBUNM
57 (51,8 %) nopaHeHmx i3 nepenomamm nnevoBoi KicTku,
AKUM NpoBev AndepeHLiioBaHe XipyprivHe nikyBaHHs i3
3aCTOCYBAHHAM Cy4aCHWUX PEKOHCTPYKTUBHO-BIZHOBHUX
METOAMK OnepaTuBHKX YTPYYaHb Ha PIBHAX MEOUYHOro
3abesneyenHs; rpyny 2 — 53 (48,2 %) nopaHeHwx, B SKuX
anapat 30BHiLLHbLOI (pikcaLii 6yB OCTAaTOMHNM METOAOM
niKyBaHHSs1, BAKOPVUCTOBYBaMM MPOCTi PEKOHCTPYKTUBHO-BI-
HOBHi METOAVKM.

Iig yac nikyBaHHs BOrHenanbHWUX Neperomis NNeYoBoi
KICTKM ypaxoByBanu Tun nepenomy 3a knacudikauieto
R. B. Gustillo, J. T. Anderson (1984) [11]. MNepenomu |
cTyneHs 6ynu y 26 nopaHeHux (23,6 %), Il —y 52 (47,3 %)
i Il crynens —y 32 (29,1 %). CknagnicTb nepenomy Bu-
3Havanu 3a knacudikadieto AO: npocTi nepenomn Tuny A
cnoctepiranv B 19 nopanenmx (17,3 %), ynamkosi Tuny B —
y 36 (32,7 %), 6aratoynamKoBi Ta CerMeHTapHi nepenomm
Tnny C -y 55 (50,0 %).

MepeBaxHa GinbLUiCTL NEpenomiB NIEYOBOI KiCTKM
3Haxoaunach Ha piBHi cepeaHboi TpeTuHm (49,1 %). Opyre
paHroBe YMCIO Hanexaro nokanisawii y BepxHii TpeTuH
(38,2 %), TpeTe — B HXHIN (12,7 %).

3riaHo 3 knacudikalieto, Lo po3pobneHa KonekTMBOM
YKpaiHCbKOI BiNCbKOBO-MeAMYHOI akageMii [1], i3onboBaHi
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nepenomu nneyoBoi KicTkn cnoctepiranu y 41 (37,3 %)
MopaHeHoro, MHOXUHHI — Y 31 (28,2 %), noegHani — y 38
(34,5 %).

[pynu NOPIBHSAHHSA He BIAPI3HANMCL 3a BIKOM, CTaTTIO,
TpaBMOreHe30M, KriHiYHO-HO30MOTYHOI0 CTPYKTYPOHD, TSXK-
KICTIO Ta XapaKTepOM BOrHenasnbH1X Nepenomis Nne4oBoi
Kictku (p, > 0,05), macus gocnimkeHHs ByB penpeseHTa-
TUBHUM.

[ins BU3HAYEHHS MOXNWBOCTI BUKOHAHHS KOHBEPCIT
OCTEOCHHTE3y NepesioMiB MMeYoBOi KiCTKM BU3HAYanm
3ararnbHi Mapkepy 3ananeHHs:

— abcontTHY KinbKiCTb NenkouuTie (Hopma — 4—
9x10° /n);

— BiHOCHY KinbKiCTb NanuykosiAepHUX HelTpodinis
(Hopma — 1-6 %);

— WBWAKICTb OCidaHHs epuTpouuTiB (HopMa — Ao
10 mm/rog);

— C-peakTnBHui 6inok (Hopma — <5 mr/n);

— LepynonnasmiH (Hopma — 300-580 mr/n);

— anbbymiH-rnobyniHoBun KoediuieHT (Hopma —
1,5-2,3).

YnbTpassykoBa gonneporpadis CyauH BepXHbOl
KiHLIIBKM 3 3aCTOCYBaHHSAM MiHINHOTO AaTyMKa 3 4acToToR
3,5-7,5 MI'y, BUKOHaHa B NOpPaHEHMUX i3 BOrHENANBbHUMM
nepenomMamm NneYoBoi KICTKY 41t CBOEYACHOTO BUSIBNIEHHS
MOLLIKOZPKEHHS Ta TPOMBOTUYHIX yCKIaZHEeHb Yy nicnsonepa-
LinHomy nepiogi Ha anaparti «Logiq 500» cipmmu «General
Electricy, mmbuHy ckaHyBaHHS, MOCUMEHHS exo-CurHany
ninbvpanu iHavBigyansHo Ta 36epirany HE3MiHHUMM Npo-
TArOM YCbOr0 AOCHIMKEHHS.

lMpoaHanisyBanu yckrnafHeHHs, xapakTep 3pOLLEHHSs
nepenomy MneYoBoi KiCTKM, YacTOTy PO3BUTKY KOHTpaK-
Typ, yHKUiOHanbHi pedynbrat. CTaTUCTUYHWIA aHanis
iHcbopmaLlii, Lo OTpUManu nig Yac AOCRIZKEHHS, MPOBENHN,
BMKOPMCTaBLUM NaKeT NpuknagHux nporpam Statistica 6.0
(StatSoft Inc., CLLA).

Pe3yabTati

CuvcTemHuiA nigxig 40 BiHOBMEHHS Ta OTPUMAHHS aHaTo-
MO-(hyHKLIOHaNbHOTO peayntary 6asyBaBcst Ha NPUHLMNI
MOKPOKOBOI TPaBMATOON4YHOI 4OMOMOTM — Bi MPOCTOrO
[0 CKMaHiLLIoro.

Ha neplomy piBHi MeguuHoro 3abeaneyeHHsi BCIM
MopaHeHNM 3A4INCHWUIYN BHYTPILUHBOM'S30BE BBELEHHS
HEHaPKOTUYHUX | HAPKOTUYHWX aHamnbreTuKiB, TPaHCMOPT-
Hy iMmobGinidauito nigpy4HnMn 3acobamm Ta TabenbHUMK
LUMHAMW, HaKNaZaHHs acenTuYHOI NOB'A3KY, IHAY3ilHY Ta
aHTubioTukoTepanito. TUM4YacoBy 3ynmuHKY KpPOBOTEYi 3a
ZOMOMOTOH0 IKryTa BukoHamm y 33,6 % Bunagkis.

Ha gpyromy piHi Megu4Horo 3abesne4eHHst BUKOHam
nepBUHHY XipypriyHy 06pobKky 3 noaarnsLuLoto cTabinisauieto
nepenomiB anapaTom 30BHILWHLOI dikcaii. dacuioTomis
nposefeHa B 42 (73,7 %) nopaHenux y rpyni 1 1a 'y 29
(54,7 %) -y rpyni 2. AyTOBEHO3HOTO NPOTE3YBaHHS NneYo-
Boi apTepii notpebysanu 6 (5,5 %) nopaHeHux.

Ha TpeTbomy piBHi Mean4HOro 3abesneyeHHs NOBTOPHY
XipypriuHy 06po6Ky BukoHanu B 44 nopaHeHux (77,2 %)
y rpyni 1 1a'y 32 (60,4 %) — y rpyni 2. ins oumLLEHHs Ta
3MEHLLIEHHS MTOLLi paHW BUKOPUCTOBYBanNM Bakyym-Tepaniio
Mpy NOCTINHOMY pexuMi acnipallii 3 BEMUYMHOI HeraTus-
HOrO TUCKY B MOPOXHMHI paHu (-125 mm pr. cT.). Nig yac
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BaKyyM-Tepanii oLiHioBan 06'eM paHOBOrO BULINEHHS MO
[peHaxxax Ta iIHTEHCUBHICTb NOM0 HAOXOMKEHHS, KIiHIYHUNA
nepebir 3aroeHHs1, nabopatopHi nokasHuky. MNepesaroto
3aCTOCyBaHHs Bakyym-Tepanii y rpyni 1 3a nepiog crajio-
HapHOro MikyBaHHs 6yno 3MEHLLEHHS YacTOTH NOBTOPHIX
XipyprivHux 06po6ok nig 3aranbHUM 3HeGoneHHsM — Big 3
1o 5 (B cepeaHbomy — 4,1 + 0,1 nepes’sizku). Y rpyni 2 xi-
pypriuHi 06pobkv NpoBOAMNW B4eTBEPO YacTilLe —Bif 11 g0
25 nip 3aranbH1M 3HeboneHHsM (y cepegHbomy —16,7 +0,9
nepeB’si3Kku).

Ha uetBepTOMy piBHI MeanyHOro 3abe3neyeHHs no-
paHeHi 3 BOrHenamnbHUMW NepenoMami NIeyvoBoi KiCTKM
noTpebyBarnu peKOHCTPYKTUBHO-BIAHOBHOTO NiKyBaHHS, LU0
BKITI04ANO PO3B’'A3aHHS MPOBNEMHNX NUTaHb: 3aMilLeHHs
AedeKTiB M'SKUX TKaHWH, KOHBEPCIi METOLY OCTEOCUHTE3Y
abo nogatkoBoi cTabinisalii anapatom 30BHiLLHBLOI dikcaLii
(A3), 3amiLLieHHs fedeKTiB KICTOK, BiGHOBMNEHHS HEPBIB i
PYHKLIT KIHLBKM.

Y rpyni 1 BuGip BUAY PEKOHCTPYKTUBHO-BIZHOBHOIO
onepavifiHoro BTpyYaHHs MPOBOAMIM 32 MPUHLMMOM «pe-
KOHCTPYKTMBHOI ApabuHm» — Bif MPOCTOrO 0 CKMaAHILIOro,
3anexHo Bi po3mMipy Ta nokanisauii gedekty. Ha etani
MOBTOPHYX XipypriYHUX 0BpobOK Y HU3LY BUNAZKIB BUHMKaNA
MOXIMBICTb HaKNafaHHS NePBUHHO BiATEPMiIHOBaHMX ab0
BTOPUHHKX LUBIB Ha paHy. |HKOMM nonepeaHLO 3acToco-
ByBanu BaKyym-Tepanito, L0 Moninwyeano penapaTueHi
MPOLECY B paHi Ta NPULLBKZLLYBASO TEPMiHU HaKNaLaHHs
LWBIB. Y pa3i HEMOXIMBOCTI 3aKPUTTS paHu 3a3HaYeHUM
METOZAOM Y rpyni 1 3acTOCcOBYyBanu pisHi BUAM NNacTuk:

— NNAcTUKy PO3LLENNEHNM, MOBHOLIAPOBUM LLKIDHWM
Knantem BUKOHaHO y 13 (24,5 %) nopaHeHwx;

—MNacTUKy poTaLiiH1M LLKIpHO-hacLianbHUM Knantem
Ha nepdopaHTHuX cyanHax —y 18 (31,6 %) sunagkax;

— BifTbHY MNACTUKY Ta HEBINbHY (TPAHCMO3WLt0) BACKy-
NSAPU30BAHWM LLKIPHO-M'S130BM @60 M’'SI30BMM Knantem
Ha HiKL;

— MNacTVKy KOMMIIEKCOM TKaHMH i3 BAaCKyNSpU30BaHo0
KICTKOIO Ha CyauHHiIn Hixwi — B 1 (1,8 %) xBOpOTro.

Ha yeTBepToMy piBHi MeanyHoro 3abeaneyeHHs y rpyni 1
PO3B’i3aHHs MUTaHHS LLIOAO KOHBEPCIi METOAY OCTEOCUHTE3Y
3anexano Big TSHXKKOCTi MOMICTPYKTYPHUX MOLLKOKEHD.
IMokasaHHsAMM s KOHBepCii ocTeocHTE3y Gynn nepenomm
MMeYoBOi KICTKM 3 AedpekTamm KiCTKOBOT TKaHUHM NpW yMOBI
3ar0eHHs paHu Ta 3a BiCYTHOCTi MiCLIEBYX | 3aranbHWX 03HaK
3ananeHHs Ans paHHbOro BiQHOBMEHHS (OYHKLUT KiHLIBKM.
[poTunokasaHHs: TSHKKUA 3aranbHUA CTaH NOpaHeHoro,
CYNYTH NOLLKOMKEHHS! CYAUHHO-HEPBOBWX MyYKiB, NOLLIMPEHi
AedeKT M'SKNX TKaHWH, MHIlHI yCKNaaHEeHHs B AiNsHL paHn
Ta HasBHICTb 3aranbHyX 03HaK 3ananeHHs.

lMokasHukamu ctabinizauii cTaHy nopaHeHux, komnm
iXHBOMY XMTTIO HiYOro He 3arpoxyBano Ta crocrepira-
nacb KomneHcawist yHKUii XUTTEBO BaXIMBUX OpraHiB,
Oynv yaapHui iHgekc cepus — noHag 50 mn/m?, cepueBuit
iHOeKC — noHap 5 n/XB/M?, YacToTa CKOPOYEeHb cepus —
meHLe Hix 90/xB, CUCTOMIYHMI apTepianbHUA TUCK — Mo-
Hag 100 mm pT. cT. [ToKasHWKM MOXITMBOCTI NPOBEAEHHS
KOHBEpCii OCTEOCUHTE3Y: HOPMarbHi 3HaYeHHsS Mapkepis
3aranbHOro 3ananeHHs abo CTaTUCTUYHO HesHauvylue
NiOBULLEHHS BENUYMHIA NONOBMHM i3 HUX (p_ > 0,05). Mpu
3HaueHHi C-peakTusHoro binka Big 10 go 20 mr/n, abo npu
MOMIPHOMY MiABWLLEHHI BCIX MapKepiB BUKOPUCTOBYBanw
CTPWXXHI 3 aHTMOaKTepianbHAM NOKPUTTSIM.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Tabnuus 1. Xapaktepuctuka ycknagHeHb y rpynax nopiBHAHHS

XapakTepucTuKa ycknagHeHb

Mutoma Bara, % [LocToBipHiCTb,

Ipyna 1 lpyna 2 P,
(n (n = 45)

KoHTpakTypmn 98 378 <0,01
HarHoeHHs nicnsionepaLiiiHoi paHu 7.8 11,1 >0,05
QOcreomienit 78 6,7 >0,05
[NoBinbHa koHconiaaLis Ta xubHuit cyrnobd 5,9 17,8 <0,05
HeBponoriyHi posnaan 11,8 26,7 <0,05
[NoBTOpHI Nepenomn 39 11 <0,05
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3a HasBHOCTI 03HaK 3ananeHHs B MIiCLSX YBEAEHHS
CTPVXHIB anapar 30BHILLHLOI ikcawii AeMOoHTyBanu Ta
Hakmaganw rincoBy NOB'A3Ky [0 3arOEHHS PaH.

Y rpyni 1y 10 (17,5 %) nopaHeHwnx sk cikcatopu ans
KOHBEPCIl BUKOPVCTanNM MacTyHM 3 KyTOBO CTabINbHICTIO.
lMokasaHHAMM Ans KOHBEPCii OCTEOCUHTE3Y Ha NNacTuHy
6ynu He3afoBiNbHe 3iCTABNEHHS YMAMKIB i (yHKLLS KiHLLiB-
K1, KyTOBE 3MILLlEHHSI OCHOBHUX YrnamkiB 3a Cyrno6oBot
MOBEPXHEI0, Mif, Yac BHYTPILLHLOCYrNO6OBMX Nepenomis
HasBHICTb NEPBUHHOIO AedeKTy KICTKOBOI TKaHWHM, Yno-
BiNbHEHa KoHconiaaLisi Ta hopmyBaHHs XubHoro cyrmnoba,
HeoOXiaHICTb peBisii NOLUKOAKEHOr0 MPOMEHEBOT0 HepBa.

[Nepesary BigaaBan1 ManoiHBasnBHOMY OCTEOCUHTESY 3
[BOX Marnux po3TuHIB 6e3 OroneHHs 30Hu nepenomy, 36epe-
XEHHI0 KpoBOOBiry B OKicTi, cTabinbHin dikcaii ynamis. Mig
Yac BYKOHaHHS onepaLlii hopmyBany kaHan nig LUKIPHO-M's-
30BUM knanTem 6e3 BUKOPUCTaHHS JOAATKOBOIO iHCTPYMEH-
Tapito, nonepeaHbo ikcyBanu NNacTuHy no LEHTPY KiCTKMA
rnepeq BBEAEHHSIM MBUHTIB, BYKOHyBaI iHTpachparMeHTapHy
KOMMpecito, BifHOBMOBANMN YHKLHO KiHLIIBKM.

KoHBepcito ocTeocuHTE3y Ha GrioKoBaHIA CTPYKEHb BU-
koHarnm y 4 (7,0 %) nopaHeHux. OnepaLlito BUKOHyBanu nig
KOHTpOneM SIKOCTi NPOBEAEHHS 3aKpUTOT Peno3uLii yramkis
32 0NOMOTOH ENEKTPOHHOTO ONTUYHOTO NEPETBOPOBAYA.
CtpwkeHb Ta BnokyBarnbHi rBUHTY BBOAWNY i3 KpanKoBKX
po3ThHIB. PaHHs ocTaTouHa dhikcauis nepenomy crnpusna
MOBHOMY BiBHOBMEHHIO (PYHKLT KIHLIBKY.

KoHBepcito 0CTEOCHHTE3Y Ha CMOHTIO3HI FBUHTU BUKO-
HaHO Ha YeTBEPTOMY PiBHI MEAMYHOrO 3abe3neyeHHs y 2
(3,5 %) nopaHeHux Npu nepenomMax 30BHiLLHLOMO BUPOCTKA
MIeY0BOI KICTKN.

iz Yac BUKOHaHHS KOHBEPCIi anapaTa Ha NnacTuHy 3a
HasBHOCTI fedheKTiB KICTKOBOI TKaHWUHW BUKOPUCTOBYBANM
CyJacHi pereHepaTopHi TexHonorii: nnaamy, Lo 3dara4yeHa
TpombouwTtamm (platelet rich plasma — PRP), dibpuHosuia
repmeTuk (fibrin sealant), ibpuH, 36arayeHnin TpomboLm-
Tamu (platelet rich fibrin — PRF), koHueHTpoBaHui acnipat
KICTKOBOIO MO3KY.

Ha 0CHOBI BIBYEHHS Ta aHaniay KniHiYHWUX matepianis
BCTaHOBWIW, LLIO AePeKTU KICTKOBOI TKaHWHU cnocTepiranu
y 15 (26,3 %) nopaHeHwX i3 BOrHenansHUMM nepenoMamu
MIIEYOBOI KICTKM.

3anexHo Big po3mipy kicTkoBoro gedekty y rpyni 1
XipypriyHa TakTuka byna Takoro:

— npu aedekTi 40 1 CM — NacTuka ayTOCMOHTO3HOW
KiCTKOBOIO TKaHMHO — Yy 9 (15,8 %) nopaHeHwx;

—Big 1,5 0 6 cM — BapiaHTU: BiflbHUM KOPTUKanb-
Ho-ry64acTum abo rybyactum aytoTpaHcnnaHTatamu,
KiCTKOBa Mractuka ABoma 3ycTpiyHumm (3a KannaHom)
ab0 0fHUM KOB3HUM TpaHCMMaHTaTamu; y Bunagkax i3
BeNuKUMW AechekTamu CyavH i HepBiB AOLiNbHUIA BapiaHT

OCTEOCUHTE3Y 3 YKOPOUYEHHSIM CEerMeHTa BEpPXHbOI KiHLLiB-
kK —y 5 nopaHerwx (8,8 %);

— npu gedbekTi noHag 6 CM BapiaHTU: BacKynspu3o-
BaHUM KiCTKOBMM ayTOTpaHCNnaHTaToM, MOHO- Ta bino-
KanbHUA KOMMPECINHO-AUCTPAKLIHMIA NO3aBOrHeLLEBNIA
OCTEOCUHTE3 3a JOMOMOrot0 anaparis Inisaposa Ta KocTio-
ka, LIEMEeHTHWIA criercep (3a NokasaHHAMM) 3 NoAanbLUUM
€HOonpoTe3yBaHHsIM ab0 ayTOKICTKOBOK NNACTUKOI0.

Y pasi, KONy NOLUKOMKEHUA HEPB 3HAXOAMBCS B 30Hi
NPOBeAEHHs NOBTOPHUX XipypriYHMX 06poboK, OCTEOCUHTE-
3y Y 3aMiLLieHHs AeeKTiB M'SKX TKaHWH, AOTPUMYBaNCh
TaKoi TaKTUKUL: NPOBOAMIM Oro peBigito Ta LoB abo ayTo-
NNacTVKy OAHOYACHO 3 BiHOBMEHHSIM iHLLMX TPABMOBAHWX
CTPYKTYP, OCTEOCUHTE30M MIEYOBOI KICTKM Ta YCYHEHHSAM
AedeKTiB TKaHUH. Y pasi aedekTy M’'sKuX TKaHVH nepeBara
Hagaeanacs poTauiiHAM LLUKIPHO-hacLianbHUM KnanTsam
Ha NepgopaHTHUX CyAMHAX, BIfIbHUM i HEBINIbHUM BacKy-
NSIPU30BAHM LLIKIPHO-M 130B1MM 260 M'I30BMM KNanTsiM Ha
HiXLIi, LLIO CTBOPHOKOTH CMIPUATAIMBI YMOBM NS BiAHOBMEHHS
MOLLKOXXEHOro HepBa. FAKWO npu XipypriyHin o6pobui
HepB Y paHi He Bi3yanisyBaBcs, TO 3 AarbLLOK TaKTUKOK
BW3HAYanuch 3a pesyrnsraramu KniHiYHOro, HeBPOMOTiYHOTO
obcTexeHHs Ta enekTpomiorpadii B TepmiH Ao 3—4 MicsLiB.

PiBeHb ycknagHeHb Ta (yHKUIOHaNbHI pesynsratu
npoaHaniayeanu B 96 nopaHeHux i3 BOrHenanbHUMm ne-
penomamm Nne4voBoi KicTku (mabs. 1).

[uToma Bara KOHTPaKTyp NMe4oBOro Ta NMiKTbOBOro
cyrnobis nepesaxana y rpyni 2 Ha 28,0 % (p, < 0,01) y
3B’A3Ky 3 TpMBaniLLOt0 iMMOGinisaLlieto B rincoBii Nos'a3ui, 3
HaKnagaHHsIM anapara 30BHILUHbOI (hikcalLlii 3 3aMMKaHHAM
cyrnoba, 3 CBOEYACHO HEPO3Mi3HAHUM KOMMapTMEHT-CUH-
JpOMOM. HYacToTa po3BUTKY FHIHUX YCKNaaHEHb Yy rpynax
MOpIiBHSAHHA BipOriAHO He BiapisHanack (p, > 0,05), Ue
CBiA4MTb NPO HEOBIPYHTOBaHY 06EPEXHICTB, LLO NOB'A3aHa
3 PU3VKOM PO3BUTKY HAarHOEHb MICIst KOHBEPCIi CTPYXKHEBOTO
anapara 30BHiLUHbOI (hikcaLjii Ha BHYTPILLHI OCTEOCHHTES.
Y 3B'S13Ky 3 HEBUKOPUCTAHHSAM Cy4acHUX METOAMK CTUMY-
nauii octeoreHesy y rpyni 2 6yB BUALLWM PiBEHb MOBINbHOT
KoHconigauii 3 AanbLmMM PO3BUTKOM XMOHKX CyrnobiB Ha
11,9 % (p, < 0,05). MisHs piarHocTvka Ta BiGHOBNEHHS
HepBiB NpU3BOANNM A0 30iNbLUEHHS PiBHS HEBPOIOriY-
HuX posnapis y rpyni 2 Ha 14,9 % (p, < 0,05). Yacrora
MOBTOPHMX Nepenomis y rpyni 2 6yna 6Ginbwoto Ha 7,2 %
BHaCMiQOK AEeMOHTaxy anapara 30BHILLUHBOI ikcaLlii npu
HEKOHCOMiOBAHOMY Neperomi nie4oBoi kictku (p, < 0,05).

®yHKLioHanbHi pesynsTaTyi creLiarnizoBaHoro NnikyBaH-
HS MOpaHeHMX i3 BOTHeNanbH1MK nepenoMami nnevoBoi
KicTkn gocnignnu B 96 nopaHeHux GiliLiB 3a METOAMKOH
Matuca-obownya-Llsapybepra (1980-1985 pp.) y
mogundikaii LLesuosa (1995 p.). Y rpyni 1 nobpi dyHkLjo-
HanbHi pesynerati cnoctepiranuy 33 (64,7 %) nopaHeHmx,
3a0BinbHi — y 15 (29,4 %), He3apoBinbHi —y 3 (5,9 %). Y
rpyni 2 0obpi dyHKUiOHanbHI pe3ynbTaty BusHadeHi y 20
(44,5 %) nopaHeHux, 3anosinbHi — B 15 (33,3 %), He3apo-
BinbHi — B 10 (22,2 %).

OTxXe, BCTAHOBUIU: 3aCTOCYBaHHS Cy4acHUX PEKOH-
CTPYKTUBHO-BIZHOBHWUX METOAMK OMepaTUBHUX yTpydaHb
Ha PIBHAX MeAMYHOro 3abe3neyveHHs B MOpaHeHVX i3 BOr-
HenarbHUMM neperoMamy NIeYoBoi KiICTKM NPU3BOAUTL A0
30inbLUeHHS JoBpMX yHKLiOHaNbHUX pesynibTaTie 344,5 %
[0 64,7 % Ta 3MeHLLY€E BiJHOCHY KiNbKICTb HE3aL0BINbHUX
i3 22,2 % 10 5,9 % sunapgis (p, < 0,05).
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06roBopeHHsA

[ocnimkerHs nigTeepaunm pesynsratv Haykosuis [9,10], ski
BBaXat0Tb, LU0 BiAHOBMNEHHS MOLLKOMKEHb NIeYOBOI apTepii
HeoOXiaHO BUKOHYBATY Ha ipyroMy piBHI MeanyHoro 3abes-
neyeHHsl. Metogom BU6OpY € HaknagaHHs CyAMHHOTO LwBa
abo ayToBEHO3HOrO NPOTE3yBaHHS SKOMOra paHiLle nicns
MOpaHEHHS, 10 PO3BUTKY AEKOMMNEHCOBAHOI iLLEMIi KIHLIIBKY,
opapasy nicnsa crabinisavii nepenoMy nneyoBoi KiCTkM B
anapari 30BHilLHLOI dhikcauii. BigHOBNEHHs KpoBONAMHY
Mo MrEeYOoBil apTepii METOAOM TUMYaCOBOIO LUYHTYBAHHS
Ha Apyromy piBHi 3 NOAAsbLLOK KOPEKLED Ha YEeTBEPTOMY
piBHi y CewjianiaoBaHOMY CTaLlioHapi, ik BBaXar0Tb aBTOPM
[8], nigBULLYE pY3KK PO3BUTKY apTepianbHOro TpomMoo3y Ta
peunavBy KPOBOTEM.

3a Hawmmn ganumuy, npodinakTuiHa acuiotomis
€ HEeBIOAINbHOK YaCTUHOK NEePBUHHUX Ta MOBTOPHUX
XipypriuHux 06po6ok, ii 06'em Mae GyTn po3LMpeHM npu
MOLLIKO[PKEHHSIX CYAMH i Npu GaratoynamkoBux nepenomax
Me4oBOI KiCTK, 0COBNMBO NPY BHYTPILLHBOCYTMOGOBOMY iX
XapakTepi, Lo MiATBEPANIIO BUCHOBKM PobiT [7,12].

JocnimkeHHs, WO 3aiNcHUNK, NigTBEpAUNM pesynbra-
Th HaykoBuiB [13], Aki BBaXatoTb, LLO KOHBEPCIA MeToay
OCTEOCWHTE3Y NEPENOMIB NNEYOBOI KICTKV He NPU3BOANTD
[0 30iMnbLUEHHS THIAHUX YCKNaAHEHb i CNpusie BiLHOB-
NEHHI0 MOBHOI (OYHKLiT BEPXHBOI KiHLIBKM B GinbLIOCTI
nopaHeHux. Ha BigMiHy Bi nonepeaHix pesynbraTiB
focnipkeHb [12], KOHBEPCIHO OCTEOCUHTE3Y NPOBOAUMN
AndepeHLINoBaHO 3 ypaxyBaHHSAM TSXKKOCTI CTaHy nopa-
HEHMX, 3aranbHuUX i MiCLIEBUX MapKepiB 3ananeHHs, Lo
npu3Boauno A0 36inblueHHs fobpux (yHKLiOHANBHNX
pesynbtatie Ha 20,2 % Ta 3MEHLUEHHS! BiGHOCHOI Kinb-
KOCTi He3aZoBiNbHKX Ha 16,3 %. BogHovac pesynstatu
LOCNIIXEHHS He BiANOBiAaTb AaHUM JocnigHukis [14],
Ha JYMKY SKUX KOHBEpPCilo METoAy HeobXiAHO NPOBOAUTY
TiNbkK B A€SAKMX BUMagkax abo B3arani He NpoBOAMTH
y 3B’A3KY 3i 36iNbLIEHHAM PU3UKY PO3BUTKY THIMHUX
yCKnaJHeHb Yy NMOpaHeHuX i3 BOrHenanbHUMK nepeno-
MaMW JOBIMX KiCTOK.

Hawwui gocnimxeHns nigTeepamny pesynsraty [5,9] npo
HEeOoOXiAHICTb paHHBOrO BiAHOBNEHHS NOLUKOMKEHD HEPBIB
METOAOM LUBa abo ayTonnacTyky Mig Yac NOBTOPHMX Xipyp-
riyHnx 06pobOK, OCTEOCUHTE3Y UM 3aMilLEeHHs AedekTiB
M’SKUX TKaHUH. Y pasi AedekTy M'sKuX TKaHWH nepesara
HafaBanacs poTauiiHiM LUKIpHO-chacLianbHAM KnanTsam
Ha nepopaHTHNX CyaMHaX, BiNlbHUM Ta HEBINbHUM Backy-
TNISPU30BAHNM LLIKIPHO-M’S130BMM a0 M’SI30BMM KnanTsm Ha
HKU, LLIO CTBOPIOKOTH CIPUSATIIMBI YMOBY NS BiGHOBMNEHHS
MOLLKODKEHOTO HEPBA.

Halwi gocnimKkeHHs cTanu OCHOBOK ANst YAOCKOHa-
NEHHs! CUCTEMU HadaHHS TpaBMaTONOriYHOI JonoMoru
NopaHeHNUM Ha PiBHSX MEANYHOr0 3abe3neyeHHs, Lo Aano
MOXIUBICTb 3MEHLUMTU PiBEHb MICLEBUX YCKMNaAHEHb 3
63,7 % 10 39,2 % (p, < 0,05).

BucHoBKH

1. OBrpyHTOBaHa KOHLENLIA TaKTWUKK XipypriyHoro
NiKyBaHHS MOpPaHEHMX i3 BOrHenanbHAMK nepenoMamu
MEYOBOI KICTKW, OCHOBO SIKOi € MOXMMBICTb OAHOYACHOI
peanisauii Aekinbkox NpobneMHNX NUTaHb: 3aMilleHHS
AedekTiB M'SKUX TKaHWH, 3amiHn MeTody dpikcauii nepe-
nomy abo fopaTtkoBoi cTabinizavii anapaToM 30BHILLHBOT
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ikcaulii, 3amiLLleHHs fedheKTiB KICTOK, BIGHOBINEHHS HEPBIB
i pyHKuUii cermeHTa.

2. Knto4yoBMM MOMEHTOM Y fiKyBaHHi MOpaHeHuX i3 BOr-
HenanbHUMK GaratoynamkoBUMW NeperomMamm nnevosoi
KICTKVM € aieKBaTHE 3aMiLLEHHS! M'IKOTKAHWHHUX AeDEKTIB,
LLO BiAKPUBAE MOXMMBICTb ANS AANbLUNX PEKOHCTPYKLIM.
3amiLLerHs kicTkoux AecbekTis noTpebye AndepeHLiiosa-
HOT TaKTVKV 3aneXHO Bif iXHiX po3MipiB i CynyTHix aedekTis
M’'SIKUX TKaHWH; MOXIUBUIA CMEKTP Bif ayTOCMOHTIO3HOT
KICTKOBOI MacTukm A0 BifbHOI MIKPOXipYpriYHOT nepecagku
ManorominkoBoOro LUKipHO-KICTKOBOMO TpaHCMMaHTaTy Ha
CYOUHHIA HDKLU.

3. MiHimisauist TepmiHiB O Mo4aTKy PEKOHCTPYKTVB-
HO-BiJHOBHMX YTPyYaHb LLSXOM CKOPOYEHHS! PIBHIB Meauy-
HOro 3a6e3ne4eHHs — HaNBAXIMBILLMIA acNEKT Y NiKyBaHHi
MoOpaHeHWX i3 BOrHenanbHUMM neperioMamm nneYoBoi KicT-
ku.. Mpw LboMy BifbyBaeTLCS NOMINLUEHHS (OyHKLOHANBHIX
pesynbraris: 36inbLIEHHS NUTOMOI Barv pobpux i3 44,5 %
110 64,7 %, 3MEHLLUEHHS BiHOCHOT KiNbKOCTi HE3a0BINTbHUX
322,2 % po 5,9 % Ta KinbKocTi nopaHeHwX, siki 3BinbHEHI 3
naB 36poiiHux Cun YkpaiHu 3a cTaHoM 300poB’st, —3 22,7 %
10 12,4 % (p, < 0,05).

MepcnekTMBM NnoganbLMX AOCHiAXeHb NonsralTb
Y BOOCKOHANEHHi ANGepeHLiioBaHOI TaKTUKU HaAaHHS
TpaBMaTOION4YHOI AONOMOTY MOPAHEHUM i3 BOTHENaNbHUMI
YLIKOMKEHHSAMY KIHLBOK Ha NiACTaBi OLHIOBAHHS TSHXKKOCTI
TpaBMM Ta NPOTHO3YBaHHS PO3BUTKY MiCLIEBUX i 3aranbHMX
yCKnagHeHb TpaBMaTu4Hoi XBopobu.
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A3 «3anopisbka MeAMYHa akapeMmis MicASAMIAOMHOI 0cBiTM MO3 YkpaiHu»

A - KOHLENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTatTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

LinTokiHu — ue nogibHi o ropmoHiB cneumndiyHi Binku, OCHOBHa Maca sikux NpoaykyeTbes Nimdoumtamu. MNosisa Ta BUBINbHEHHS
LIMTOKIHIB BiAOYyBaETLCA KOPOTKOYACHO Ta YITKO perymoeTbesl. 3aranom ixHio QisnbHICTb MOXHA XapaKkTepnayBaTh sik 3abeaneyeHHs
B3aEMO/T MK KNiTUHaMK i cucTeMamu, perynauilo 3ananbHuX peakLiil Ta y4acTb y po3BUTKY ayTOIMyHHUX npoLecis. Po3suTok
iMyHoAenpecii BNacTMBUI XBOPUM Ha CEMCUC, KOMW HeJOCTATHICTb IMyHITETY MOXe nporpecysatu B iMyHonapaniy. LiutokiHm
BUKNMKaIOTb €DEKTU, LLIO MOAIGHI [0 NPOSBIB FOCTPYX | XPOHIYHMX IHEPEKLINHUX 3aXBOPIOBaHb, @ MO CBOIli CYTi MatoTb BMACTUBICTb
BMKIVKATW 3ananeHHs (mpo3anarbHi) Ta 3anobiraTn po3suUTKy 3ananbHoro npoecy (mpoTusanarbHi).

MeTa po60oTm — 3'icyBaTV AMHAMIKY 3MiH HABaXKNMBILLMX LIMTOKIHIB Y XBOPKX Ha CENCUC, MPUYMHOLO SIKOTO € CUHAPOM AiabeTnyHOI
cTonu.

Marepianu Ta metoau. O6cTexunm B guHamili 146 xBopux Ha cencuc, ski nepebyBanu Ha nikyBaHHi B MiCbKOMY THiliHO-cen-
TUYHOMY LIeHTpi 3 nixkkamu fjiabeTunyHoi ctonn M. 3anopixoks y nepiog 2006-2019 pp. 3a dopmamu 3axBOprOBaHHS NaLjieHTiB
noginunu Ha agi rpynu: 1 — 104 (71,2 %) xeopi Ha cencuc, 2 rpyna — 42 (28,8 %) nauieHTu 3 centuuHum wokom (CLU). CepenHiit
Bik navjeHTiB — 62,8 + 3,4 poky, a TpuBanicTb LykpoBoro giabety (2 Tuny) — 12,3 + 3,4 poky. [pynu penpeseHTaTVBHI 3a CTaTeBOI0
Ta BIKOBOK O3HaKkamu, CynyTHLO0 natonorieto. [oChimKeHHs NpOBOAMAV B AMHAMILL: NiA Yac rocnitaniaayii B cTaujoHap, Ha 7-8,
12-16 goby nicnsionepadiiiHoro nepiogy.

Pe3ynitaty. MprumnHOK 3aXBOPIOBAHHSA Ha CEMNcie, K NPaBimo, By «BOON» raHrPEHI HKHIX KiHLiBOK. Ix cnocTepiranuy 84,6 %
Bunagakis (88 nauiexTis). B iHwmx 15,4 % (16 XBOpMX) MyCKOBMM MOMEHTOM PO3BUTKY YCKNaaHeHb Oynu hnerMoHu Ta NoLMpeHuit
octeomieniT cronu. MpuumnHoto cencucy y xsopux i3 CLU y 100 % Bunaakis Gynu «Bonori» raHrpeHu KiHiBok. MicnsonepauinHa
neTanbHICTb Y XBOpUX Ha cencyc ctaHosuna 18,3 %, a B naujexTi i3 CLL - 70,8 %.

BcraHoBwnu, Wo AvHamika 3MiH BMICTY LIMTOKIHIB Y CUpOBATL KPOBI CBIAYNTL NP0 AncHanaHC LyX NOKa3HWKIB, KU 3aneXuTb Bif,
TSKKOCTI 3ananbHoro npotecy. CniBBiAHOLIEHHS MiXX HUIMU — BXKIMBUA MOMEHT Y perynsiLii Ta po3suTKy 3ananbHOro npoLecy.
Big uboro 6anaHcy 3anexuts nepebir xBopobu Ta ii Hacnigku.

BucHoBKuM. BU3Ha4Y€HHs LIUTOKIHOBOTO CTaTyCy Mae BaXNMBE NPOrHOCTUYHE 3HAYEHHS, OCKIMbKI BMICT NPO- Ta aHT13ananbHuX
LIMTOKIHIB, iXHE CriBBigHOLLIEHHS y xBOpuX Ha cencuc i CLU nokasye iHTEeHCHBHICTb ansTepaT1BHO-AECTPYKTUBHUX i pereHepa-
TWBHO-BIgHOBIIOBAIbHUX NPOLIECIB, AMHAMIKY Ta MPOrPeCyBaHHs 3aXBOPIOBAHHS.

Cytokine status in patients with sepsis

S. D. Shapoval, I. L. Savon, 0. V. Trybushnyi, 0. 0. Maksymova, M. M. Sofilkanych

Cytokines are specific proteins that are produced by lymphocytes. Cytokine production and release occurs rapidly and is rigor-
ously controlled. Their activity is characterized by ensuring the interaction between cells and systems, regulation of inflammatory
reactions and responsible for the development of autoimmune processes. Patients with sepsis develop immunosuppression,
when immune deficiency can progress to immunoparalysis. Cytokines cause effects similar to manifestations of acute and chronic
infectious diseases having an ability to cause inflammation (pro-inflammatory) or inhibit the inflammatory process development
(anti-inflammatory).

The aim of the work is to find out the dynamics of changes in the most important cytokines in patients with sepsis caused by
diabetic foot syndrome.

Materials and methods. A total of 146 patients with sepsis who received treatment in the Zaporizhzhia Purulent-Septic Center
with diabetic foot beds between 2006 and 2019 were examined and followed up. Patients were distributed according to the forms
of the disease: group 1 — 104 (71.2 %) patients with sepsis, group 2 — 42 (28.8 %) patients with septic shock. The average age of
the patients was 62.8 + 3.4 years, and the duration of type 2 diabetes mellitus was 12.3 + 3.4 years. The groups were represen-
tative in terms of sex, age and concomitant pathology. The studies were conducted in dynamics: upon admission, on the 7-8th
and 12-16th days of the postoperative period.

Results. The disease in sepsis patients was caused by wet gangrene of the lower extremities which occurred in 84.6 % of cases
(88 patients). In 16 patients (15.4 %), the complications were caused by foot phlegmon and extended osteomyelitis. The cause
of sepsis in patients with septic shock was wet gangrene of the extremities in 100 % of cases. Postoperative mortality in sepsis
patients was 18.3%, and in patients with septic shock — 70.8 %.

The dynamics of changes in serum cytokines has been found to be indicative of these indicators imbalance which depends on
the inflammatory process severity. The balance between cytokines is an important point in the regulation of inflammatory process
onset and development. The course of the disease and its outcomes depend on this balance.
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Conclusions. Determining the cytokine status is of great prognostic value because the level of pro- and anti-inflammatory
cytokines, their ratio in patients with sepsis and septic shock reflects the intensity of alterative-destructive and regenerative-re-
storative processes as well as the dynamics and progression of the disease.

LIMTOKMHOBbLIN CTaTyC y 6OABbHBIX CENCUCOM

C. A. Wanosan, U. A. CaBoH, 0. B. TpubywHoi, 0. 0. Makcumosa, M. M. CodunkaHuu

LiuTokuHbI — 3T0 NOA0BHbIE ropMOHaM cneundmyeckine 6enku, OCHOBHas Macca KOTopbix npogyuupyetcs numdountamu. O6-
pa3oBaHWeE W BbAENEHNE LUTOKMHOB MPOUCXOAUT KPATKOBPEMEHHO W YETKO perynmpyetcs. B Lienom nx AesTenbHoCTb MOXHO
oXxapakTepu3oBaTb kak obecrnedeHre B3aMMOLENCTBIS MEXIY KNETKaMu 1 CUCTEMaMK, PETYRSLMIO BOCTANUTENbHLIX PeaKLmii
1 yyacTvie B pa3BUTMM ayTOMMMYHHbIX NPOLECCOoB. Pa3BnUTME MMMYHOLENPECCUM XapaKTepHO Ans GOMbHbIX CEencucoMm, Koraa
HE[OCTATOYHOCTb UIMMYHIUTETA MOXET NPOrpeccupoBaTh B UMMyHoNapanuy. LITokuHb! Bbi3biBatoT adhdhekTbl, NogoGHbIe NposiB-
TNEHUsIM OCTPbIX U XPOHUHECKUX MHEDEKLIMOHHBIX 326051eBaHNIA, a Mo CBOEN CYLLHOCTU UIMEKOT CIOCOBHOCTH BbI3bIBaTb BOCManeHue
(NpoBoCnanuTeEnbHbIE) 1 NPENATCTBOBATL PA3BUTIIO BOCMANMUTENBHONO NpoLiecca (NPOTUBOBOCNANUTENbHbIE).

Llenb pa6oTbl — BbISCHATb AMHAMUKY U3MEHEHU Hanbomnee BaXHbIX LIMTOKMHOB Y GONbHbLIX CENCUCOM, MPUYMHON KOTOPOTo
SIBMAETCS CUHAPOM A1abeTN4eCKoil CTOMbI.

Matepuansi n metoabl. O6cnenoBaHbl B AuHamuke 146 GOMbHBIX CENCUCOM, KOTOPbIE HAXOAUIMCH Ha IEYEHUN B TOPOLICKOM
THOMHO-CENTUYECKOM LIEHTPE C Konkamu auabeTudeckor cTonbi . 3anopoxbs 3a nepuog 2006-2019 rr. Mo chopmam 3abonesaHus
6onbHble nogenunu Ha 2 rpynnbi: 1 rpynna — 104 (71,2 %) naumnenTa ¢ cencucom, 2 rpynna — 42 (28,8 %) 6onbHbIX € cenTnye-
ckum Lwokom (CLLI). CpenHuit BO3pacT naumneHToB coctasun 62,8 + 3,4 rofa, a NPOAOIKUTENBHOCTL caxapHoro avabeta (2 Tuna)
6bina 12,3 + 3,4 roga. Mo nony 1 Bo3pacTy, COMYTCTBYIOLLEN NaTONorm rpynnbl GbinK penpeseHTaTuBHLIMK. MccnenoBaxus
MPOBOAMANCH B AUHAMWKE: MPpYW NOCTYNNeHnn, Ha 7—-8 n 12—16 cyTku nocneonepaLyoHHOro nepuoaa.

Pesynerarbl. MprinHoi 3abonesaHuns y BOMbHbIX CENCMCOM, Kak MpaBuio, Bbini «BaXHbIE» raHTPEHbI HKHUX KOHEYHOCTEN.
Onu Habnroganuck B 84,6 % cnyyaes (88 nauneHTos). Y 16 (15,4 %) 60MbHbIX MYCKOBbIM MOMEHTOM Pa3BUTIS OCTIOKHEHMIA Bblnn
¢prierMoHbI 1 pacnpocTpaHeHHbI ocTeoMuenuT ctonbl. MpuyunHon cencuca y 6onbHbIX CLU B 100 % cnyvaes Gbinu «BRaxHble»
raHrpeHbl KOHEYHOCTeN. MocneonepaLyoHHas neTanbHOCTb Y BonbHbIX cencrcom coctasuna 18,3 %, ay naumextos ¢ CLU-70,8 %.

YcTaHoBNEHO, YTO AVHaMUKa U3MEHEHNIA COAepXaHUA LNTOKMHOB B CbIBOPOTKE KPOBU CBUAETENLCTBYET O AncbanaHce aTvx no-
Kasarernemn oT TSKeCTU BOCNanMTeNnbHOro npoLecca. CooTHoLLEHME Mexay HUMK — BaXXHbI MOMEHT B perynsauun BO3HUKHOBEHUA
¥ pas3BuUTUA BOCNaNUTENbHOro npotecca. Ot aToro 6anaHca 3aBuCHT TeYeHUe 3aborneBaHns 1 ero UCXOA.

BbiBogbI. Onpe;:leneHme LINTOKMHOBOIO CTatyca MMEET BaXXHOe NPOrHOCTUYeCKoe 3Ha4eHne, NOCKOMbKy coaepxaHue npo- u
aHTUBOCNaNNTENbHbIX LNTOKMHOB, NX COOTHOLLEHME Y 60onbHbIX cencucom n CLL OTpaXaeT MHTEHCUBHOCTb anbrepaTnBHO-Ae-

CTPYKTUBHbIX U pereHepaTtuBHO-BOCCTAHOBUTESbHLIX NMPOLECCOB, ANHAaMUKY 1 NporpeccnpoBaHne 3aboneBaHus.

P0o3BWTOK MEOUYHOI HayK, YOOCKOHANEHHS iHBa3VNBHUX i
HeiHBa3VBHIX MeTOZIB 06CTEXEHHS, XIpypriYHOro NiKyBaHHS
XBOPUX Ha CEMCUC JaloTb MOXIMBICTb CbOrOAHI FOBOPUTH
Mpo SIKICHO HOBMWIA €Tan HaJaHHs Aonomory navientam. Og-
Hak Barato nuTaHb METOAOMOMYHOTO NiAX0AY A0 NiKyBaHHSA
Ta TIyMayeHHs AeskyX acnekTiB NoTpebytoTb BUBYEHHS Ta
3'acyBaHHs [1,3,4,6].

Po3suTok iMyHogenpecii BNacTyBMi XBOPUM i3 THIl-
HO-3ananbHUMK NpoLiecamm cTonm AiabeTrka, ane 3a nes-
HWX YMOB, 0COBIMBO NPV PO3BUTKY CEMCUCY, HEAOCTATHICTL
iIMYHITETY MOXE NEPETBOPUTMCh Ha iMyHonapaniy [11,12].

LinTokiHu — Le nogibHi 4o ropMoHiB cneuudiyHi Ginku,
OCHOBHa Maca KX NpofyKyeTbes niMmcpoLmTamm. YTBopeH-
HS Ta BUAINEHHS LIMTOKIHIB BiiOyBaETLCS KOPOTKOYACHO 1
YiTKO PEerymoeTbes. 3aranom ixHI AiSNbHICTb MOXHA Xa-
pakTepu3yBaTy sk 3abe3nedeHHs B3aeMogii Mix KniTHamm
Ta cMcTeMamm, perynsuiio 3ananbHuX peakwin Ta yqacTtb y
pO3BUTKY ayTOIMyHHWX npovecis [5,13,14].

LinTokiHu BUKNMKatoTb edpekTy, Lo nogibHi 4o nposisie
FOCTPUX | XPOHIYHMX iHPEKLIIHMX 3aXBOPHOBaHb, a MO CBOIN
CyTi MaloTb BMacTMBOCTI BUKNMKATU 3amaneHHs (mposa-
nanbHi) Ta NepeLLKOMKaTh PO3BUTKY 3ananbHOro npoLecy
(aHTM3ananbHi) [2,9].

Bigomo, LU0 HaNBaXKNMBILLIMMM LIUTOKIHAMM € iHTepreii-
kiH-1 (IL-1), dakTop Hekposy nyxivH — anbda (TNF-a)
Ta, NEBHOK Mipoto, iHTepnenkiH-2 (IL-2) Ta iHTepnenkiH-6
(IL-6). Mig yac iHBaaii iHekuii B opraHiam npogykuis Ta
BUAINEHHS LIMTOKIHIB NOYMHAETBLCS HA MiCLi MPOHWMKHEHHS

MikpoopraHiamiB. KpimM LibOro, BOHW MaioTb CUCTEMHY Ait0:
aKTVBYHOTb iIMYHHY, EHOOKPVHHY, HEPBOBY CUCTEMM Ta CUCTE-
My romeocTasy. KoHTporb 3a ieto npo3ananbHuX LIMTOKIHIB
3MiACHIOETLCA NPOTM3anasnbHUMK LMTOKIHAMW Nepeaycim
iHTepnenkiHom-10 (IL-10). CniBBiZHOLWEHHS MiX HAMK —
BaXINMBUIA MOMEHT Y perynsuii BUHUKHEHHS Ta PO3BUTKY
3ananbHoro npoLiecy. Big usoro 6anaHcy 3anexuts nepebir
3axBOPIOBaHHA Ta 1oro Hacnigku [7,8,10].

Omxe, ons po3pobku iHAMBIAYanbHWUX NigxoaiB 40
niKyBaHHS XBOPYX Ha CEMCUC Ha PiBHI 3 BU3HAYEHHSM CTa-
Hy KNiTUHHOI Ta rymMoparnbHOi NaHoK iMyHiTETy HeobXigHO
BPaXOBYBATW CTaH LUTOKIHOBOTO CTaTyCy.

MeTa po6oTtu

3'AacyBaTi AMHAMIKy 3MiH HABaXIUBILLIMX LIUTOKIHIB Y XBO-
PYX Ha Cencue, NPUYMHOIO SIKOTO € YCKMaaHEHU CUHAPOM
JiabeTunyHoi cTonu.

Martepianu i meToAM AOCAIAKEHHA

ObcTexunm 146 xBopyx Ha cencuc. Yci nauieHTu nepeby-
Banu Ha nikyBaHHi B MiCbKOMY THIHO-CENTUYHOMY LIEHTPI
3 nixkamu diabetnyHoi cTonu M. 3anopixoks B nepiog
2006-2019 pp.

CepepHin Bik nauieHTiB — 62,8 + 3,4 poky. CepeaHsi
TpuBanicTb LykpoBoro aiabety (2 Tuny) ctaHoBuna
12,3 £ 3,4 poky.
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Tabnuus 1. [JuHamika BMICTY LIMTOKIHIB y XBOPUX Ha CENCUC i CeNTUYHNIA Wwok (M £ m)

MokasHMKuy, KoHTp.
OfMHUL n=17
BUMIpIOBaHHSA

CTpoku AocnigKeHHA

Mpw rocn., n = 36 7-8 pnob6a, n = 31 12-16 po6a, n=19 m 7-8 poba, n =11 12-16 poba, n

IL-1B, nKkr/mn 2,3+0,02 7,36+0,7 6,2 0,04 3,8+0,04 9,2+1,06"** 7,23 £0,04** 4,2+0,02° ™
IL-2, nkr/mn 4,3+0,03 3,2+0,02* 3,140,04* 3,4+0,02* 3,0+0,03* 3,0+ 0,06* 3,240,04*
TNF-a, nkr/mn 3,6+0,03 1,3+0,7 12,1+£0,6" 54+0,07* 14,5 £0,09% ** 13,9+0,08* * 7,56 +0,04* **
IL-6, nkr/mn 9,4+0,06 139413 16,7 £ 1,4 10,8 £0,8* 17,7£1,2°* 236+£21** 16,413 *
IL-10, nkr/mn 4,1+0,04 16,2+2,2* 17,113 15,4 £1,6 483 £2,7" ™ 21,4 £1,6°™ 209 14"

*:p < 0,05 OO0 KOHTPONbHIX BENUYMH; **: p < 0,05 LWOAO rpynu XBOPUX Ha Cencuc, ki oayxani; A: nauieHT 3 CENTUYHAM LLIOKOM, SIKi 0yXanu.

XBOpMX, AKX 06CTEXUNK, NOAINUNM Ha ABi rpynu: 1 —
xBopi Ha cencnc— 104 (71,2 %), 2 rpyna — XBopi Ha cencuc i3
CLL -42 (28,8 %). Cepep cynyTHbOI naTonorii Hanyacrilue
BUSIBISANW iLLEMIYHY XBOPODY cepLis, rinepToHI4YHY XBOpoOy
Ta oxmpiHHS. Y 134 (91,8 %) navieHTiB 3a3HadeHa natornoris
6yna cMynsTaHTHOHO.

JlikyBaneHa TakTuka rpyHTyBanacst Ha KOMMIeKCHOMY
nigxoAi, BKNtoYana xipypriyHe Ta MeauKamMeHTo3He iky-
BaHHs. [pynn penpe3eHTaTVBHI 3a CTAaTEBOK Ta BIKOBOK
03HaKOI0, CYNYTHLOK NATOINOrieto, ane KiHLEBi pesynsraTi
niKyBaHHs Bynu pisHuMu.

Yci nauieHT nepLuoi rpynu onepoBaHi nig 3aransHAM
3HeborneHHaM. [M BUKOHAMN pi3HOMaHiTHI onepaTuBHi
BTpYYaHHsI: po3TuH abeuiecis i pnermoH, amnyTawii nanbLyis
i 4iNsHKY cTOMNKW, aMnyTaLlii Ha piBHI roMinku Ta cterHa. flic-
nisionepaLiiiHa netanbHicTb craHoBuna 18,3 % (19 xsopmx).

IMprynHOKO Cencucy y XBOPWX Ha CEMCuC, SK MpaBMmo,
Bynu «BOrori» raHrpeHN KiHLIBOK. Ix crocTepirany y 84,6 %
Bunagkis (88 nauiexTis). Y iHwmx 15,4 % (16 xsopux) mycko-
BUAM MOMEHTOM PO3BUTKY YCKMaaHeHHs Gynn prerMonu Ta
MOLLMPEHMNIA OCTEOMIENIT CTONK. [TPUYMHOKO Cencmey y XBOpuX
i3 CLL'y 100 % Bunagkis Oymv «BOMOri» raHrPEHM KiHLIBOK.

Y nepuuint rpyni (xsopi Ha cencuc) nomepnm 19 (18,3 %)
naviexTi. Y apyrin rpyni (xsopi Ha cencuc i CLL) nomeprin 39
(92,8 %) nauienis. 13 Hx 30 (71,4 %) naLieHTiB NpoonepoBaHi,
a 9 (21,4 %) xBOpUX He ONEPOBaHO. IxHiit cTaH Ha MOMEHT
rocnitanisauii B cTauioHap BuaHaHui «not operable». Yci
BOHW NOMepI B NepLLi roauHy um fo6y micns rocnitanisawii
Y BiliNeHHs iHTEHCVBHOI Tepanii Ta peaHimavyi.

Komnnekc nikysanbHUX 3axofiB y XBopux 060X rpyn
BKITHO4aB KOPEKLLiH0 FoMeoCTasy, KOMMEHCALLit0 BYrMEBOAHOO
06miHy, aHTUBaKTepiansHy Tepanito, HECTEPOIAHI NpoTK3a-
nanbHi 3acobu, npenapary, Lo MoninLyoTe MeTaboniam
HEPBOBOI TKaHWHW, [e3arperaHTi, HU3bKOMOMEKYNSAPHI
renapvHm, AE3iHTOKCKKaLiiHy Tepanito, KOPEKL|t0 CynyTHLOI
natonorii, XipypriyHe BTpyyaHHs.

Bu3HaueHHs UMTOKIHIB y CMPOBATLL KPOBI 34iliCHIOBaNM
3a 10MOMOroto TecT-cuctem anst IOA-aiarHoCTUkY BUPOBHM-
ursa «Bektop-bect» (YkpaiHa) Ha kadenpi nabopaTopHoi
ZiarHocTukm Ta 3aranbHoi natonorii 43 «3anopisbka
JepXaBHa MeaMyHa akagemist MicnsauniIoOMHOI OCBITH
MOS Ykpaixuy. JocnimkeHHs NpoBOAUIM B AMHAMIL: nig
yac rocnitanisauii, Ha 7-8 i 12-16 poby nicnsionepadii-
Horo nepiogy. KOHTPOMbHI BENMWYUHW LMTOKIHIB OTpUManm
y 17 xBopuX Ha LykpoBwiA fjiabeT 2 Tuny Ge3 cencucy Ta
MposiBiB iHeKLji.

CraticTyHe onpautoBaHHs AaHVX 3A4iRCHUNM 3 ypa-
XyBaHHAM MPUHLMMIB AOKA30BOI MEOULIMHN, PO3paxyHKu
BWKOHYBanu 3 BUKOPWCTAHHSIM MPOrpamMHOro naketa Ans
cTaTucTMyHoro aHanisy gaHux StatSoft Statistica 6.1, Ne
AXXR712D833214FANS.
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Pe3yabTati

BmicT nposananbHux LMTOKIHIB y XBOpUX 060X rpyn mMas
Jesiki cninbHi pucn (mabn. 1). Nig yYac rocnitaniauii B
nauieHTis 1 rpynu piBeHb uuTOKiHy IL-1B nepeBuLLyBaB
KOHTPOMbHI BENWMUMHK Y 3,2 pa3a 3 NEBHUM 3HIKEHHSIM
y AnHawmiui gocnimkerHs. Mpote 1 Ha 12-16 goby nicns-
onepaLiiiHoro nepiogy BiH Ha 47 % 6ys Buwmi (p < 0,05) 3a
KOHTPOIbHI BENWYMHY, ane B 2,18 pasa Himkunii (p < 0,05),
HK MPU HagXOMKeHHi o cTauioHapa. binbw Bupasnusi
3miHu IL-1B cnoctepiranu y xeopwx i3 CLL. Bwmict IL-18
6inbLue HiX y4eTBEpO NepeBHLLYBaB KOHTPObHI BEMUYMHM
npu rocnitanisauii Ta y 1,2 pasa 6yB BULLWIA, HiX Y XBOPKX
Ha cencuc (p < 0,05). Ha 7-8 poby y xsopwx i3 CLL BmicT
LMTOKiIHY 3anmiuaBcs Bucokum (p < 0,05) i Tinbku Ha 12-16
[00y B mauieHTiB, Ski BUay»*anu, pieeHb IL-1B 4ocTosipHO
(p < 0,05) ameHLyBaBcs, ane cytTeso (p < 0,05) nepesu-
LLlyBaB KOHTPOIbHI BENUYMHU.

PiBeHb cuctemHoro uutokiHy TNF-a y xBOopuX Ha
cencuc y 2,8 pasa nepesuLLyBaB KOHTPOMbHI BEMUYUAHN
(p < 0,05). Micna onepaTMBHOTO BTPYYaHHs Ta NpW He-
ycKrnaaHeHoMy nepebiry nicnsionepadiiHoro nepiogy Ha 7-8
Ta 12-16 goby cnoctepiranu goctosipHe (p < 0,05) roro
3MEHLLEeHHs, ane Noro BMICT Ha MOMEHT KITiHIYHOro BUaY-
XaHHs 3anuwascs Ha 53 % suwwmm (p < 0,05) Big HopMK.
Y xBopux i3 CLU auHamika 3miH LnTokiHy Byna nogibHot o
LMTOKiHY IL-1(: GinbLU HixX yTPWi BULLMIA Npu rocniTaniaavi,
3pocTaHHs (p > 0,05) Ha 7-8 poby Ta nepeBuLLeHHS B 2,1
pasa (p < 0,05) Ha 12-16 go0y.

BmicT IL-6 y xBopux Ha cencuc npoTsaroMm ycboro
yacy AocnimKeHHs 3anuwascs Bucokum — B 1,5-1,8 pasa
(p < 0,05) nepeBuLLyBaB KOHTPOMbHI BEMUYMHN. Y XBOPUX
i3 CLU ui 3minm 6ynun nogibHumm, ane BiporigHO BUpa3nu-
BiwvmK (p < 0,05).

HaiBupasnugiui 3MiHM y XBOpUX 060X rpyn BUSHAYMIH
npw BUBYeHHi piBHs IL-10. Tak, y XBOpUX Ha cencuc piseHb
IL-10 s npm rocnitaniaauii, Tak i Ha 12-16 poby B 4,1-3,8
pasa nepeByLLYyBaB KOHTPOMbHI BeNU4MHK, a y xBopux i3 CLU
npu rocnitanisadii 6ys B 11,8 pasa GinbLuyM, HXX KOHTPOIBHI
BenuumnHu, Ta'y 2,9 pasa binbwmm (P < 0,05), Hix y XBopux
Ha cencuc. Y avHamili 4OCMimKeHHS B MauieHTiB 2 rpynm
piBeHb IL-10 ByB y 1,3-1,4 pasa 6inbwmm (p < 0,05), Hix y
XBOPUX Ha Cencuc.

PiBeHb aHTWU3ananbHOro UUTokiHy IL-2 y XBopux Ha
Cencuc 3anuLLaBcsl NPOTArOM YCbOro Yacy OOCTIMKEHHS
Ha 20-26 % (p < 0,05) HUKYMM, HDX KOHTPOIbHI BENMUYUHY,
are BiporigHoi pisHuLi 3 nokasHukamu y xsopux i3 CLU He
BigaHaumnm (p > 0,05).

Y naujeHTiB, Siki nOMepny B nepLui roauHu Ym foby
nicns rocnitanisavii B ctavioHap, Ta siki He 6ynu onepoBsaHi,
TOBOPUTM MPO 3MiHU LMTOKIHOBOTO CTaTyCy HEMOXIMBO,
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OCKirnbKkW B psifi BUNaaKiB BiH B3arani He BU3Ha4YaBcst abo
11010 3MiHWN Manu «aereHepaTyBHUINY XapaKTep.

06roBopeHHsA

3asHayeHi 3MiHM cBigYaThb, WO 3ananbHU NpoLec, SKui
PO3BMBAETLCS Y XBOPUX HA CEMCUC, B3AEMONOB'SI3aHNN i3
LIMTOKIHOBMMM iMYHONOTiYHMMM NpoLiecamu. Hagnuiwkosmi
CvHTES IL-1[3 MOXXE CIPUYMHIATY IHTEHCUBHWIA PICT NMyNo-npo-
nichepaTMBHUX KITITUH, iXHI AUCNNACTYHM 3MiHW, LLO NPSIMO
MPOMNOPLIifHI BAXKOCTI 3axBOptoBaHHs. IL-1B Mae nposigHy
porib Y po3BUTKY 1 perynsuii HecrneumiyHOro 3axucTy Ta
cneumdivHoro iMyHITETY. Y XBOPVX Ha CEMCHC BiH CTUMYTIOE
Ta Peryne 3anarbHi Ta iIMyHOMOriYHI MpoLecy, NiaBuULLYE
¢haroumuTos, Mae LMTOTOKCMYHY Ta GaKTepULMAHY aKTUB-
HiCTb, Bepe yyacTb y TemnepaTypHii peakuji opraHiamy.
Lim moxHa nosichmTm, Wwo y xsopux i3 CLU cnoctepiranu
rinoTepmito Ta apTepianbHy rinoTeH3ito, a y H13Li BUNaaKiB
TemneparypHa peakuiis Oyna BifcyTHs.

3MiHv npo3ananbHKX LIMTOKIHIB CBigYaTb Mpo BaXKIMBY
porb LIMTOKIHOBUX MeaiaTopiB Y NiATPUMLI romeocTasy.
TNF-a € 0aHUM i3 LUMTOKIHIB, LLIO (hOpMYE peakLito rocTpoi
hasun 3ananeHHs. Voro nigBuLLEeHHs Ha paHHiX cTagisax
CenTUYHOTO NPOLIECY KOPENIOE 3 10r0 NPOrpecyBaHHsM, LLIO
NiATBEPAKYIOTb HaLLi AOCAiAKeHHS. BUCOKyY KOHLIEHTpaLto
TNF-a MoXHa po3rnsaaru, 3 0aHOro 6oKy, sIk MexaHiam
CaM03axuCTy, 3 IHLLOro — MOro rinepnpoayKLis BUKIUKAE
B OPraHi3mi pO3BUTOK TSHKKUX MaTONOTYHMX peakuin. Han-
Hebe3neyHiLLa 3 HUX — CUHAPOM LLOKY, SIKUIA BiA3HaYMNM B
nauieHTiB 2 rpynu.

IL-6 kopentoe 3i CTyneHem akTUBHOCTI 3ananeHHs, BiH
iHIYKYE CUHTE3 iMyHOrnobyniHiB, 30kpema aBTOaHTWTIN i
6inkis rocTpoi dasu, ane cam He Moxe ix iHTerpysatu. IL-6 —
dhakTop rinepTepmii, Npy1 AOro akTuBaLlji, Lo crocTepirani
y XBOpUX 060X rpyn, TKaHWHW EHOOTENI0 EKCTPecyThb
Pi3HOMaHITHI MONEeKynu aareaii, LLO CNpUsioTb XeMoTaKency
NENKOLMTIB Y BOTHULLE 3amareHHs Ta iHiLitoTb MicLeBy
iMYHHY BiAnoBidb.

3miHm BmicTy IL-10 y cupoBaTLi KpoBi MOXYTb ByTu
BWKOPWCTaHi NEBHOKO MipOH AN MPOrHO3YBaHHS TSXKKOCTI
nepebiry 3axBoptoBaHHs Ta BUOOPY TaKTUKM NiKyBaHHS.
IL-10 iHribye iMmyHHy BignoBiab, Woro GionorivHi acnekTu
PI3HOMaHITHI — Bif] iIMyHOCYNPECUBHIX 4O NEBHUX IMYyHOCTH-
MYMOBanbHKX BNACTUBOCTEN.

IL-2 cTumyntoe eniMiHaLyio Pi3HOMaHITHX NaToreHHNX
MIKpOOPraHi3miB Ta iH(ikoBaHUX TkaHMH, WO 3abe3nevye
iMyHHUIA 3axucT. BiH nocigae ueHTpanbHe MicLie B cuCTeMi
iHTEPMENKIHOBOI perynALii iIMyHITETY, MOCUMIOIOYM MPOLECH
K KINITUHHOTO, TaK i FyMOoparbHOro iIMYHITETY. Ak Hagani no-
Kasanu HaLli JocnimkeHHs:, came y xBopux Ha cencuc i CLU
criocTepiranu B1pasHy iMyHOCYNpecito 060X NaHOK IMYHITETY.

BucHoOBKHM

1. TlopyLUEeHHs! LMTOKIHOBOI perynsuii y XBopux Ha
cencyc i CLL npn3BoauTb 40 pO3BUTKY BAXKWX iMYHHIX pO3-
nagis — Big AucyHKLUii 0o ancbanaHcy Ta iMyHogenpeci.

2. [lnnamika 3mMiH BMICTY LMTOKIHIB Y CMpOBaTLji KPOBI
CBIiAYNTb NPO 3anexHICTb AnchanaHcy Lnx NOKasHUKIB Bif,
BaXKOCTi 3ananbHOro NpoLecy.

3. Bu3HayeHHs UMTOKIHOBOrO CTaTycy Mae Benuke
NPOrHOCTUYHE 3HAYEHHS!, OCKIMbKM BMICT NpPoO- Ta aH-

TU3ananbHKUX LWUTOKIHIB, IXHE CIBBIZHOLLEHHS MOKa3sye
iIHTEHCMBHICTb anbTepaTMBHO-AECTPYKTUBHUX Ta pereHa-
TOPHO-BIHOBNIOBANbLHUX MPOLECIB, ANHAMIKY Ta nporpe-
CyBaHHS 3aXBOPOBAHHS].

4. HuHi He MoxHa roBopuTn npo 6esnocepeaHio Ai-
arHOCTWYHY LiHHICTb BW3HAYEHHS LIMTOKIHOBOTO CTaTycy
y xBopux Ha cencwc i CLU, Gepyun fo yBaru 1oro Hena-
TOrHOMOHIYHI BiIXMNEHHS, LLIO, OOHAK, HE BUKITHOYAE Oro
0rnocepeaKoBaHe 3Ha4YeHHs.

MepcnekTMBM noganbLuMx AocnigpkeHb. HeobxigHo
MPOJOBXUTW PO3PODKY iHAMBIAYaNbHUX NiAXOAIB [0 NiKy-
BaHHS! XBOPWX Ha CEMCUC i3 BUSHAYEHHSM CTaHy KNiTUHHOT
Ta ryMoparnbHOi TaHOK IMYHITETY, @ TakoX LIMTOKIHOBOTO
cTatycy. Beaxaemo, WO Lie AONOMOXeE 3HU3NTK piBeHb
neTanbHOCTI MY PO3BUTKY CEMTUYHOTO LLIOKY.
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Rheumatic pathology is one of the most actual and disabling problems of modern medicine that adversely affects physical function
and significantly reduces the patients’ quality of life.

Aim. To develop a psychocorrection complex for disorders, based on system analysis of clinical, psychic and psychopathological
features of patients with rheumatologic pathology.

Materials and methods. A total of 124 persons were examined, the average age was 39.5 years; 99 patients with rheumatologic
pathology were included in the main group in randomization period. The first group included 48 patients with acute/chronic rheumatic
fever (R), and the second group included 51 patients with rheumatoid arthritis (RA). 25 patients with rheumatologic pathology had
no mental disorders, so they were not randomized. Clinical and pathopsychological methods were used to identify different levels of
psychopathology according to the International Classification of Diseases, 10th revision. Psychodiagnostic methods were used to
study patients’ psychopathological characteristics: the M. Luscher test —to study and evaluate the patients’ individual and emotional
state (Sobchik L., 2002); color test of relationships — to study the emotional components of patient's attitude towards significant
others and oneself, based on the test of color selection of M. Luscher (Bazhin E. F, Etkind A. M, 1985); the Cattell questionnaire —
to identify the individual characteristics (16 PF, form A), the self-esteem scale of T. Dembo and S. J. Rubinstein (Bleyher V. M,
Crook .V, 1986) — for the assessment of critical thinking skills. Individual psychocorrection complexes included the Jacobson’s
muscle relaxation methods and autogenic training, self-regulation techniques, emotional relaxation, attention switching.

Results. The features of psychopathological symptoms were revealed depending on the patients’ age and duration of pathological
process. The psychopathological states were studied according to the following headings of the ICD-10: organic asthenic disorder,
agoraphobia, mild cognitive disorder, organic personality disorder, mixed anxiety-depression disorder, adjustment disorder, other
responses to severe stress, somatoform disorder, neurasthenia, chronic pain syndrome associated with significant psychosocial
dysfunction. Psychopathological components of such disorders as emotional-affective including patient’s emotional attitude towards
significant others and the somatic disease, as well as a personality structure and self-esteem were examined. Based on the clinical,
psychic and psychopathological features obtained, the diagnostic and psychocorrection system for the defined psychological and
psychic disorders was developed so as to normalize the emotional-affective and cognitive states as well as behavioral problems
and personality traits in patients with rheumatologic pathology.

Conclusions. In all the patients with rheumatologic pathology, the features of psychic and psychopathological changes
associated with the nosology have been revealed. Performing the psychocorrection training sessions with the adaptive skills
development has helped to reduce the existing psychological problems severity in the majority of patients (68.0 % of cases).
The significant influence of psychocorrection on the psychic and somatic condition has been observed both in improving
the patients’” health and lowering the mental disorders severity. The effectiveness of follow-up correction has been confirmed
in 76.0 % of patients, a significant improvement — in 28.0 % and a moderate improvement — in 48.0 % of patients.

McuxokopeKLifa NCUXIYHUX | NCUXONATOAOFIUYHUX NOpPYLUEHb NPU PeBMaTHUHIN NaToAOTii

B. M. Kosiay6oga, C. M. Aoayaa, B. €. ToHuapos, E. M. Bapuuesa, 0. B. l'ypHuubkun, B. 0. LWepbaHb

PeBmatnyHa natonoris — ogHa 3 HanbinbLL akTyanbHUX NPobrem Cy4acHoi MeauLMHM Y 3B'A3KY 3 BNAIMBOM 3aXBOPHOBaHb Liiei
rPYnM Ha SKICTb XWUTTS NaLiEHTIB, OCKiNbkW NpU3BOAUTL A0 iHBaniau3aLlii.

Meta po60oTn — po3pobMTH KOMNMEKC NCUXOKOPEKLi MOpyLLEHb Ha MiACTaBi CUCTEMHOTO aHaniay KMiHIKO-NCUXONaTonoriYHmX i
MaTonCHXONOriYHNX 0COBNMBOCTEN NALIEHTIB i3 PEBMATUYHOO MaTOMOrIEH0.

Marepianu Ta metoau. O6cTexunn 124 ocobu, cepeaHin Bik — 39,5 poky; 99 nauieHTiB i3 peBMaTU4HOK NaToNOriet0 BKMOYNIN
B OCHOBHY Ipyny B nepioa paHgomisalii. Meplua rpyna Bkntovana 48 nauieHTiB i3 roCTPOI/XPOHIYHOK PEBMATUYHOKO NUXOMaH-
koto (R), apyra — 51 naujienT i3 peBmartoigHum aptputom (RA). Y 25 navieHTis i3 peBMaTM4HO NaTonorieto He BUSBUIM NCUXIYH
po3nagau, ToMy BOHM He Bynin paHLomisoBaHi. KniHiko-ncuxonatonoriYHuin MeTos BUKOPUCTOBYBANM Ansl BUSIBNIEHHS! Pi3HIX PIBHIB
ncuxonartonorii Bigno.iaHo Ao MKX-10. McuxogiarHOCTUYHI MeToau 3aCTOCOBYBany st BUBYEHHS MATONCUXONOMYHUX XapaKTe-
PUCTUK NaLlieHTiB: TecT Jlolepa — ANst BUBYEHHS Ta OLLIHIOBAHHS iHAMBIAYanbHOrO 1 emoLiiHoro ctaHy nauienTis (Cobuuk J1.,
2002); konipHuiA TecT BigHOCUH (KTB) — Anst BUSIBNEHHS! eMOLLiIHNX KOMMOHEHTIB CTABMEHHS NaLieHTa 40 3HAYYLLOTO OTOYEHHS!
Ta camoro cebe (BaxwH E. ., ETkiHg A. M., 1985); TecT KeTTenna — ans BUsIBNEHHs xapaktepuctuk ocobuctocti (16 PF, dpopma
A), wkana camooujiHku T. lembo i C. k. Py6iHwTeiina (Bleyher B. M., Kpyk I. B., 1986) — Ans owiHOBaHHS KPUTUYHIX HABUYOK.
|HAVBIZyanbHi NCUXOKOPEKLIIAHI KOMMIEKCH BKMKOYani METOAM M'30B0I penakcaLii kobcoHa Ta ayToreHHOro TPEHyBaHHS!, TEXHIKM
camoperynsiLii, HaBU4K1 eMOLNHOI penakcallii, nepemMukaHHs yBaru.
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Pesynirari. BusisneHi ocobnmBocTi kniHiko-ncuxonaTonoriYH1X NPosiBiB 3aeXxHO Bif, TPUBANIOCTi XBOPOBNMBOTo NpoLecy Ta Biky
XBOPWX, BUZINEHi NaTonorivHi craHu 3rigHo 3 pybpukamu MKX-10: opraHivHui acTeHiyHuin poanag, aropadobisi, nerkuii KorHi-
TUBHWIA OPraHiYHWIA po3nag, OpraHiyHuiA po3nag 0coOMCTOCTI, 3MILLAHUIA TPUBOXHWIA | ENPECUBHUIA po3nag, posnag agantaii,
iHLLI peaKLii Ha TsKKWIA cTpec, coMaTohOpMHI po3naau, HEBPACTEHis, XPOHIUHUI 6oNb0BMIA 0coBUCTICHWIA cHapPOM. [locnianmv
MaTomNCVXOMOriyYHi CKNaaoBi LMX po3naiB: eMOLNHO-apEKTUBHI NOPYLLEHHS!, 30KpeMa eMOL|iHi KOMMOHEHTU CTaBMNEHHS XBOPUX
[0 3HAYYLLOro Ans HUX OTOYEHHS!, COMaTUYHOTO 3aXBOPIOBAHHS!, 0COBMCTICHa CTPYKTYpa, caMooLiiHka. Ha nigctasi OTpUMaHux
KNiHIKO-MCYUXONaTONOMYHMX | NaTONCUXOMOriYHMX 0COBNMMBOCTEI PO3pobreHa cucTeMa NCUXOKOPEKLT BUSIBMEHNX NOPYLUEHb Y
XBOPUX i3 PEBMATUYHOIO NATOMOTIELD, LLO CNPSIMOBaHa Ha HOPMani3aLito eMOLNHO-atpeKTUBHOTO CTaHy, KOrHITUBHUX MOPYLUEHb,
MOBEAiHKOBUX, OCOBUCTICHUX BiOXWUIEHb.

BucHoBKM. Y nauieHTiB i3 peBMaTU4HO NATOMOrIEK BCTAHOBIEHI MCUXiYHI Ta NAaTOMNCUXOMNOTiYHi 3MiHM, LLIO MatoTb BiAMIHHOCTI,
NOB'i3aHi 3 HO30110riEt. BUKOPUCTaHHS TPEHIHTIB 3 MCUXOKOPEKLi 3i CTBOPEHHSAM aanTUBHUX HABWUYOK 4arno MOXIUBICTb Y
GinbLIOCTI NALEHTIB 3MEHLUMTY NPOSIBU NCUXIYHUX NOPYLUEHb, NOAONATU HasiBHI NCUXOMOTiYHi Npobnemu, nonerwnT coma-
TUYHWIA CTaH, NOMINWWUTU SKICTb XUTTS.

MecuxoKkoppeKuUa NCUXUUECKUX U NCUXONATOAOTMUECKUX Hapyl.ueHuﬁ Kniouesble crosa:

o eBMaTnyeckas
npu peBMaTU4eCKOMU NaTOAOrUU P
naroAorus,
. ncrUxonornyeckie
B. M. Ko3unay6oga, C. M. Aoayaa, B. E. ToHuapos, 3. H. BapbiueBa, A. B. TypHuukun, B. 0. LWepbaHb
0CO6EHHOCTH,
PeBmatunueckas natonorus SBnseTcs 0aHoi 13 Hanboree akTyanbHbIx MPobreM COBPEMEHHON MEAULIHBI B CBA3N C BIIUSHUEM  NCUXMYECKKE
3aboneBaHWin JaHHOW rpynbl Ha KAYECTBO XW3HU NALMEHTOB, NPUBOAMT K MHBANMAN3aALMY. paccTpoicTBa,
. NCUXOKOPPEKLIUA.
Llenb pa6oTbl — pa3paboTaTb KOMNMEKC NCUXOKOPPEKLIMM HapYLLEHWNA Ha OCHOBE CUCTEMHOTO aHanm3a KiMHUKO-NCUXonaToro-
TUYECKMX W MaTOMCUXONOMMYECKUX OCOBEHHOCTEN NALMEHTOB C PEBMATUYECKON NaToNoruen.
3anopoXxcKui

Marepuanbi n metoabl. Obcnenosanu 124 nauveHta, cpegHuii Bospact — 39,5 roaa; 99 naumeHToB ¢ peBMaT14eCcKom natonoruei
ObInK BKIOYEHbI B OCHOBHYO rpynny B nepuog paHaoMu3aLmu. Mepsas rpynna Bkntovana 48 naumeHToB ¢ OCTPO/XPOHYECKO
peBmaTtnyeckoi nuxopagkoi (R), BTopas — 51 naumneHT ¢ peematonaHbiM aptputom (RA). Y 25 nauneHToB ¢ peBMaTnyeckoit
natonorvein He AUarHOCTMPOBANK NCUXMYECKUE PACCTPOCTBA, MOSTOMY OHU He Obinv paHaOMU3NPOBaHbI. KnnHuko-ncuxonaro-
IOTVYECKUIN METOA UCMONb30BaNCs 151 BbISBNEHWS pasHbiX ypoBHeN ncuxonatonorum cornacHo MKB-10. MeuxoguarHocTnyeckme
METOLbI, MPUMEHSIEMbIE L1151 U3Y4EHIs NaTONCUXONOTMYECKUX XapakTePUCTVK NaLMEHTOB: TecT JTioLLepa — Ans U3y4YeHUs 1 OLEHKN
MHOVBMAYarNbHOMO, SMOLMOHANBHOMO cocTosHUS naumeHToB (Cobumk 1., 2002); ueToBoii TecT oTHowweHun (L|TO) — ans BoisiBne-
HIS1 3MOLIMOHASTbHBIX KOMMOHEHTOB OTHOLLEHWI NaLMEHTA CO 3HA4MMbIMU NtoabMM U camum coboi (BaxuH E. ®., OtkuHg A. M.,
1985); TecT Kettenna — Ans BbISBNEHUs XxapakTepucTuk nnyHocty (16 PF, hopma A), wkana camoouerku T. Jembo n C. k. Py-
OuHwrenHa (Bleyher B. M., Kpyk W. B., 1986) — ans oLeHKN KpUTUYECKMX HaBbIKOB. VHAMBWAYaNbHbIE NMCUXOKOPPEKLIMOHHBIE
KOMMNMEKChI BKIHO4aNN METOAbI MbILLEYHOW penakcaLmm SkobCoHa 1 ayTOreHHbIE TPEHMPOBKU, TEXHWKM CaMOPETyNsiLvM, HaBbIKM
3MOLMOHANBHOM penakcaLym, NEPEKoYEHNs BHUMaHWS.

MEAULIMHCKHI XYPHaA.
2020.T. 22, Ne 4(121).
C. 520-526

Pe3ynkrathl. YcTaHOBMEHbI 0COBEHHOCTI KITMHUKO-MCYXONATONOrMYeCKX MPOSIBNEHWIA B 3aBUCUMOCTH OT MPOAOMKUTENBHOCTY
6onesHeHHoOro npoecca 1 Bospacta BombHbIX, BblAeneHbl NaTonornyeckie COCTOSHNA CornacHo cneaytolumm py6pukam MKB-
10: opraHn4eckoe acTeHU4eCcKoe paccTporcTBo, aropadobus, nerkoe KOrHUTUBHOE OpraHMYeCcKoe PacCTPONCTBO, OpraHNyYeckoe
paccTpoNCTBO INYHOCTY, CMELLIAHHOE TPEBOXHOE W AENPECCHBHOE PACcCTPOCTBO, PACCTPOCTBO afanTaLym, Apyrie peakLum Ha
TSDKenblA CTpecc, CoMaTohOpMHOE PacCTPOCTBO, HEBPACTEHWS, XPOHUYECKI HONEBOV NMYHOCTHBIA CMHAPOM. MccnenoBaHbl
MaToncUXoNnornyeckue CoCTaBNSoLLME yKadaHHbIX PACCTPONCTB: AMOLIMOHANBHO-apdeKTUBHbIE HAPYLLEHNS, B TOM YUCHe 3MO-
LiYOHanbHble KOMMOHEHTbI OTHOLLEHNS! BOMBHBIX K 3HAUMMOMY L7151 HUX OKPYXKEHUIO, COMaTU4eCKkoMy 3abomneBaHmto, IMYHOCTHas
CTPYKTYpa, CamooLieHka. Ha 0CHOBe NomyyeHHbIX KIMHUKO-MCUXONATONOrMYECKVX 1 MaToNCMXOmNornyeckix 0cobeHHoCTel paspabo-
TaHa cucTeMa NCXOKOPPEKLIN BbISIBNIEHHbIX HAPYLLEHMIA Y 6OMbHbIX C PEBMATUYECKOI Natonorvei, kotopas 6bina HanpaeneHa Ha
HOpManu3aLmio 3MOLIMOHarbHO-adhtheKTUBHOTO COCTOSIHIS, KOTHUTUBHBIX HAPYLLIEHWI, NOBEAEHYECKNX, JIMYHOCTHBIX OTKITIOHEHWNA.

BbiBOAbI. Y nauMeHToB peamaTquCKoﬁ naronoruen YCTaHOBJ1EHbI NCUXUYECKME U NaToncuxonornyeckne namMeHeHus,
MMerLLne pasnnyimd, CBA3aHHbIE C Ho3ornorven. Micnonb3oBaHue TPEHUHIOB NO NCUXOKOPPEKUUKU C co3faHnemM aaanTuUBHbIX
HaBbIKOB [ano BO3MOXHOCTb 6OJ'IbLIJVIHCTBy NauMeHTOB YMEHbLUNTb BbIPaXXEHHOCTb NMCUXUYECKNX Hapymean?l, npeogonetb
CyLlecTBytoLlue ncuxonornyeckmne I'IpO6J'IEMbI, 0bnerynTb COMaTNyeckoe COCTOsHME, YAY4YLWNTb Ka4eCTBO XN3HK.

Rheumatic pathology is one of the most actual and disabling
problems of modern medicine that adversely affects physical
function and significantly reduces the patients’ quality of life
[1,2]. Alot of scientific works discuss its somatic manifesta-
tions [3-6]. But up till now there are many complex issues
related to the identification and correction of comorbid
psychiatric disorders that complicate the underlying disease
course [7-10]. This applies particularly to such diseases as
acute/chronic rheumatic fever and rheumatoid arthritis. Late
diagnosis of psychiatric disorders complicates the possibility
of providing a qualified medical assistance for patients, ad-
versely affecting the further rehabilitation, and impairs social
consequences of rheumatic diseases [11-14]. The psy-
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chopathological study assessing this pathology is of great
importance since mental disorders affect the psychological
state of patients [15,16,21-24]. The reported data suggest
the need for further study of mental activity characteristics
at psychopathological level. The objectification of clinical
and pathopsychological examination using the results of
psychodiagnostic testing is essential for detecting mental
disorders. It significantly specifies the picture of psycholo-
gical functions and accurately defines the nature of problem
that occurred clarifying its character.

The data of psychological tests in mental disorders
including the state of emotional and affective spheres,
emotional component of relationships, self-esteem and
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personality characteristics should be considered when
programming the psychocorrection care [17,18].

However, until quite recently, the results of psychodi-
agnostic procedures for mental disorders in patients with
rheumatologic diseases were not sufficiently covered in
the literature available, so these issues need special ap-
propriate attention for clarification, identifying reasonable
approaches to correction of the disorders and rehabilitation
in patients with this disease.

Aim

To develop a psychocorrection complex for disorders, based
on system analysis of clinical, psychic and psychopatho-
logical features of patients with rheumatologic pathology;
to study the mental disorders in patients with acute/chronic
rheumatic fever and rheumatoid arthritis; to trace the origin
of the emotional disorders; to assess the nature of interper-
sonal communication emotional components in patients; to
detect and examine the typological features of the perso-
nality structure; to identify the characteristics of self-esteem
in patients with various forms of rheumatic disease; to
develop a care system for patients with rheumatic diseases
using psycho-techniques to optimize the treatment process.

Materials and methods

The study was conducted in compliance with the common
principles of bioethics on the basis of patients’ informed
consent at the Rheumatologic Department. A total of 124
persons were examined, the average age was 39.5 years;
99 patients with rheumatologic pathology were included
in the main group in randomization period. The first group
included 48 patients with acute/chronic rheumatic fever (R),
and the second group included 51 patients with rheumatoid
arthritis (RA). 25 patients with rheumatologic pathology had
no mental disorders, so they were not randomized. A com-
parison group consisted of 20 healthy individuals who had
no psychiatric or other disorders. A 6-month follow-up study
was conducted to assess the effectiveness of functioning in
patients. The contingent of persons examined was homo-
geneous in all baseline indicators that allowed considering
the study results as representative of the general population.

Social and demographic methods were used to study
such characteristics as age, social standing, marital status,
and so on. Anamnestic method was used to study a personal
and family history, presence of stressful factors and proba-
bility of developing neuropsychiatric diseases. Clinical and
pathopsychological methods were used to identify different
levels of psychopathology according to the International
Classification of Diseases, 10th revision. Psychodiagnostic
methods were used to study patients’ psychopathological
characteristics: M. Luscher test — to study and evaluate
the patients’ individual and emotional state (Sobchik L.,
2002); color test of relationships — to study the emotional
components of patient’s attitude towards significant others
and oneself, based on the test of color selection of M. Lus-
cher (Bazhin E.F, Etkind A.M, 1985); the Cattell question-
naire — to identify the individual characteristics (16 PF, form
A), the self-esteem scale of T. Dembo and S. J. Rubinstein
(Bleyher V.M, Crook 1.V, 1986) — for the assessment of
critical thinking skills. Individual psychocorrection complexes

included the Jacobson’s muscle relaxation methods and
autogenic training, self-regulation techniques, emotional
relaxation, attention switching.

Mathematical statistics methods included the Student’s
t-test, the Fisher’s exact test, the Pearson’s correlation
coefficient, the Spearman’s rank correlation coefficient,
the linear regression equation, the analysis of variance,
and the multivariate analysis [19,20].

Results

Analysis of the main socio-demographic characteristics
of the patients with R showed that the average age of
the disease onsetwas 19.5+ 1.71 years; 19.6 % of patients
were married. Aimost all the patients had a disability status:
37 people (72.6 %) — third degree disability, 9 patients
(17.7 %) — second degree and 4 of examined patients
(7.9 %) —first degree disability. 1 person had no a disability
status (1.9 %).

It was found that 45.8 % of patients were married;
the average age of the disease onset was 32.5 + 1.50 years
in RA group. As in the case of R group, almost all the pa-
tients also had a disability status: 13 people (27.1 %) — third
degree disability, 20 patients (41.7 %) — second degree,
and 13 patients (27.1 %) — first degree disability. Two of
them (4.2 %) were not assigned any disability category.
Significant differences in terms of the age of the disease
onset were revealed. So R (group 1) manifested much
earlier than RA (group 2), 19.5+ 1.7 years and 32.5 + 1.5
years, P < 0.001, respectively.

The presence of a number of psychopathological states
(according to the ICD-10) was detected by certain disorders
based on the identified symptoms. Mixed anxiety-depres-
sion disorders (21.6 %), generalized anxiety disorder
(17.6 %), somatoform (13.7 %), and adjustment disorders
(11.8 %) were more common in patients with R. The states
of residual-organic origin in the form of mild cognitive im-
pairment and personality traits (9.8 %) as well as organic
asthenic disorders (7.8 %) were also found fairly frequently.
Organic mental disorders, personality traits, and neurotic
disorders were diagnosed in RA patients. Asthenic disorders
(8.3 %) dominated in the structure of residual-organic mental
disorders; mild organic cognitive impairment (4.2 %) and
the organic personality disorder (2.1 %) were also observed.
Neurasthenia (14.6 %), generalized anxiety disorders,
mixed anxiety-depression disorders (8.3 %), adjustment
disorders (6.3 %) and other responses to severe stress
(14.6 %) as well as somatoform disorders (6.3 %) were
observed in the spectrum of neurotic disorders. Personality
traits were associated with chronic pain syndrome (25.0 %).

This study also estimated the influence of age at
the disease onset and its duration on clinical and psy-
chopathological manifestations. Early-onset R seriously
affected the emotional state of patients (P < 0.05): a
longer duration of the disease was significantly associated
with clinical manifestations of the psychogenic situations
(r=0.322), anxious personality disorders (r = 0.314), and
dysphoria proneness (r = 0.293), more pronounced patho-
logical denial of illness (r = 0.308). Memory impairment
(r = 0.306), learning difficulties (r = 0.278), exhaustion
syndrome (r = 0.291, P < 0.05) worsened with the disease
progression. The autonomic symptoms were more severe in
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Fig. 1. Profiles of personality traits, obtained using the Cattell 16 PF Questionnaire.

the early stages of RA (r=-0.446, P <0.01) and significantly
decreased with the disease duration along with increasing
susceptibility to intense self-analysis (r = 0.432, P < 0.01),
exactingness to the others (r = 0.411), help-seeking behavior
(r=0.377,P < 0.05).

The Cattell questionnaire results allowed determining
the profiles of personality traits in both groups of patients
(Fig. 1) that were similar, suggesting that R and RA result
in abnormal changes of a personality structure. These
were more commonly related to low intelligence and cre-
ative performance (factor B), suspicion (L) and anxiety (O)
proneness, and excessive conservatism (Q1). However,
significant differences caused by the nosology were found
when comparing the groups by selected average 16PF
scores. Thus, patients with RA were significantly less sta-
ble emotionally compared to the patients with R (factor C,
P <0.01). The same pattern was observed by the factor G
(the indicator “rule-consciousness” was significantly lower
in the second group, P <0.01), and the factor L (the second
group patients were more suspicious). At the same time,
the conformism was more characteristic for the second
group patients (factor Q2, P < 0.05).

Thus, the Cattell test confirmed certain personality and
affective response changes with nosology-specific differen-
ces in patients with rheumatologic diseases.

The association between patients’ psychological fea-
tures and age based on birthdate, age at onset of the dise-
ase and its duration was found when comparing the results
of clinical data using a correlation analysis. It was found
that older examined patients with RA were more likely to
have low scores on factor Q1 (in the direction of “rigidity”)
(r=-0,369), and factor Q2 (r = -0,370) (in the direction of
“dependency”). That matched the clinical manifestations of
group dependency in these patients. The patients exhibi-
ted a commitment to narratives, standards, principles and
traditions coupled with doubts as to new ideas and denial
of a need for changes. The characteristics associated with
the age at the disease onset were defined in RA patients. It
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Table 1. General trends in color choice preference among patients with

rheumatologic diseases

MD

The first choice
46352107

The first choice
23045617
A=3;,C=12;W=0,282
The second choice
23540617
A=2,C=12;W=0,316

34605127

A=3,C=2,W=0,05
The second choice

A=4;C=3;W=0,104

was found that the older age at the disease onset, the higher
factor L (r=0,560; P <0.001) and the lower scores on factor
Q1 (r =-0.435; P < 0.05) indicating that the patients were
rigid and highly suspicious. They became more jealous,
avoidant, increasingly pensive and querulous with the dise-
ase progression. Moreover, the patients demonstrated an
overt arrogance, centeredness and self-confidence. An
increase in factor E (r = 0.372; P < 0.05) was indicative of
a sense of superiority, high handedness, grandiosity and
diminished empathic capacities in the patients. All of these
abnormalities were detected in the majority of examined
patients with increasing disease duration. At the same time,
factor N was decreased meaning a lack of self-awareness
and inability to judge others’ social behaviors.

Longer disease duration appeared to significantly
aggravate such symptoms as apathy, uncaring, laziness,
social amotivation as well as a lower level of life satisfaction
(factor Q4) (r = -0.316) in patients with R (P < 0.01).

The M. Luscher color test helped to objectify the emo-
tional and affective state of the patients. Based on the test
results, rating and ranking of certain colors differed signifi-
cantly between the patients of both groups (Table 7).

So, patients with R as their own “existential state” chose
the color pair 04 that was interpreted as an inner tension,
significant stress, and a tendency to develop pessimism.
The analysis of color choice preferences in RA patients
revealed the color pair 46 in the first table that was a
projective sign of emotional exhaustion, imperative bodily
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need of being welcomed in a favorable environment and
problem avoidance behavior. The patients of both groups
consistently (in the first and second tables) choose blue
color at the end of a choice as indicator anxiety, stress, and
dissatisfaction. An anxiety index and Shiposh coefficient
of autonomic balance (C) were calculated for the groups
based on the colored squares selections. Anxiety index
and negative compensation in the first choice was equally
high in both groups, A = 3. The C also increased towards
tension cognitive state, and this trend was particularly
pronounced in RA patients. The emotional state of the exa-
mined patients was characterized by great variety, mood
swings and paradoxical features were not uncommon as
demonstrated by W.

Other psychological characteristics of the patients were
identified using the color test of relations (CTR). Analyzing
an emotional valences hierarchy between groups of patients
with R and RA for similarities and differences showed
the rank correlation coefficient rs = 0.767, so the structure
of emotional valences was similar.

The results of self-esteem study by means of the Dem-
bo-Rubinstein method showed significant intergroup diffe-
rences in its structure since the rank correlation coefficient
rs = 0.187; P > 0.05. These data represented entirely
different trends of self-esteem for patients with R and RA.
All the patients suffering from rheumatologic pathology
presented with abnormalities, common and distinguishing,
nosology-specific, characteristics.

According to the literature database [1,4,5], it might be
in range of doing something about psychological care and
psychocorrection based on identified psychopathological
and clinical disorders in order to improve psychosocial
correction and adaptation of patients in a holistic manner.
Each patient underwent psychocorrection complex, which
consisted of several parts: psychodiagnostical — to assess a
psychological status, signs and factors which needed to be
corrected; psychocorrection —to improve the psychological
and mental health aimed at relieving anxiety and hypo-
chondria, fostering a desire to cooperate in the treatment
process, and promoting confidence in treatment success;
part of psychotherapy included specific training on how to
use techniques of muscle relaxation, self-control, combating
pain; evaluation of psychocorrection efficacy based on an
assessment of positive behavioral manifestations, changes
in self-esteem, overcoming intrinsic patients’ difficulties
given the sufficient prolongation of the psychological modali-
ties, a 6-month dynamic disease monitoring and follow-up to
assess the correction of behavioral disorders, self-esteem,
and adequacy of response to reinitiating therapy.

Discussion

The psychocorrectional measures used have helped
to improve the regulatory psychic functions, emotional
self-control and self-regulation, and develop abilities to
adequately respond to changes that happen in life and, if
necessary, to be adaptable to various conditions in the envi-
ronment with enhanced social and micro-social adjustment.
We used legislative and non-legislative forms of remedial
actions. The work organized in such a manner contributed
to the psychological wellbeing normalization and regulation
of emotional stress, as well as mental hygiene and proper

implementation of entire therapeutic complexes. Individual
psychological correction was based on the insight into
personal characteristics, experience, attitudes, relationships
and interactions with the surrounding world, and a patient's
emotional state. Goals, objectives, methods and stages of
psychocorrection for each person were formulated taking
into account features of rational attitude of patients to their
illness. Using the appropriate correction techniques resulted
in changed illness cognitions and improved empathy in
the therapeutic process. The psychocorrection program for
all the patients included the Jacobson’s muscle relaxation
methods, muscle tension-relieving exercises, mind-body
therapies and affirmation, attention switching. Using various
forms of mindset training helped most patients to develop
adaptive skills (68.0 % of cases).

Based on medical evidence [4,8,10], an assessment
of patient personality traits enabled an individual approach
to right decision making on models and techniques of
correction, and capability to predict the effectiveness of
such assistance. It has been found that the effectiveness of
psychocorrection was higher in patients who had pedantic,
pragmatic, ambitious and diligence types of accentuations
owing to thorough implementation of the recommendations
and also self-education, autogenous training, self-hypno-
sis and relaxation easily learning skills as well as optimal
exercises and physical therapy (P < 0.05). Training methods
of self-regulation helped to control pain easier and improve
the motor performance within 2.5-3 months (12-15 ses-
sions) allowing for more structural psychological defense
mechanisms over a long period of time. Furthermore, upon
the treatment, patients reported normalized psychoemo-
tional state, decreased anxiety, and improved sleep. In
general, the mental and somatic status of patients benefited
significantly from the psychological correction as evidenced
by patients’ health improvements, reduction in mental and
psychological disorders. Psychocorrection efficiency was
positive in 76.0 % of patients, significantly improved — in
28.0 % and moderately improved — in 48.0 % of patients
over the 6-month follow-up period. Thus, significant positive
effects of different methods of psychocorrection make it an
integral part of a comprehensive rehabilitation of patients
with rheumatologic pathology.

So, depression, depressed mood, fears, apprehen-
siveness, pessimistic mood, sleep disturbances, emotional
incontinence, anxiety, anhedonia, inability to relax, lack of
interests, perceived inability to cope with a situation, loss
of appetite, hypochondriacal beliefs in the spectrum of
emotional and affective disorders dominated in patients
with R. The following manifestations of emotional and
affective disorders prevailed in RA patients: fears, anticipa-
tion of anxiety, depression, depressed mood, pessimism,
emotional incontinence, worrying, perceived inability to
cope with a situation, inability to relax, anger attacks, ag-
gression. It was revealed that early onset of R significantly
affected the emotional state of patients since there was
an association between clinical and psychopathological
manifestations and disease duration: the disease course
was longer, the clinical manifestations of the disease and
psychogenic symptoms were interlinked more closely,
anxiety was more pronounced along with irascibility prone-
ness and pathological denial of illness. Memory loss and
learning difficulties worsened with the disease progression.
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The autonomic symptoms were more severe in the early
stages and significantly decreased with the disease dura-
tion in RA along with increasing susceptibility to intense
self-analysis, exactingness to the others and help-seeking
behavior. The structure of personality traits in patients
with RA and R changed similarly and was characterized
by low intelligence and creative performance (factor B),
increased suspicion (L) and anxiety (O) and the tendency
to excessive conservatism (Q1). But comparison between
groups revealed differences caused by the nosology. The
characteristics associated with age and underlying disease
manifestations were determined in RA patients: the older
age at the disease onset, the higher factor L by the Cattell
questionnaire combined with the lower scores on factor
Q1 indicating that the patients were rigid and highly sus-
picious. The longer duration of R was accompanied by a
commitment to narratives, standards, principles and tradi-
tions coupled with doubts as to new ideas and denial of a
need for changes (Q1), apathy, uncaring, laziness, social
amotivation as well as a lower level of life satisfaction (Q4).
The emotional sphere analysis shown that patients with R
often experienced an inner tension, significant stress and
tended to be pessimistic while there were signs of emotional
exhaustion, imperative bodily need of being welcomed and
problem avoidance behavior in RA patients. The symptoms
of anxiety, stress, and dissatisfaction were defined in pa-
tients with rheumatologic pathology; the index of anxiety
and negative compensation was high and amounted to
A = 3; psychoemothional overtension, increased C, espe-
cially in RA patients, due to excessive stress and anxiety
was found; the CTR score was indicative of disregard to
“disease” concept carrying a negative connotation. Profiles
of self-esteem demonstrated significantly different structure
in the compared groups: RA patients tended to overstate
the parameter “clever” to a greater extent than R patients;
they considered themselves as more communicative and
active, significantly better assessed own mood than R pa-
tients. But there were significant differences in self-esteem
parameter “independent” confirming the problem of social
dependence and a lack of self-sufficiency in RA patients.

Conclusions

1. In all the patients with rheumatologic pathology,
the features of psychic and psychopathological changes
associated with the nosology have been revealed.

2. Performing the psychocorrection training sessions
with the adaptive skills development has helped to reduce
the existing psychological problems severity in the majority
of patients (68.0 % of cases).

3. The significant influence of psychocorrection on
the psychic and somatic condition has been observed both
in improving the patients’ health and lowering the mental
disorders severity.

4. The effectiveness of follow-up correction has been
confirmed in 76.0 % of patients, a significantimprovement —
in 28.0 % and a moderate improvement — in 48.0 % of
patients.
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KaiHiko-ncuxonaTtoAoriuHi 0co6AMBOCTi NepBUHHOIO eni3oay
6inonapHoro apeKTMBHOIo po3naay
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TepHONIAbCbKUI HaLOHAABHWI MeAUUHWI YHiBepcuTET iMeHi |. A. TopbaueBcbKoro, YkpaiHa

Original research

A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Y cratTi npoaHaniayBanu KiHiYHi Ta reHgepHi 0cobnuBoCTi KNiHIKO-NcUXonaTonoriYHoi reHoMeHonorii NepBUHHOTO enisogy
6inonsipHoro acbexkTneHoro posnagy (BAP).

MeTa po6oTu — focnimkeHHs 0coBnMBOCTEN NCMXxonaTonorivyHoi heHoMeHonorii nepsuHHOro enisogy BAP y po3pii kniHiuHOro
BapiaHTa Ta 3 ypaxyBaHHsIM reHepHoro aktopa.

Marepianu Ta metogu. KniHiuHo obcTexmnm 65 4onosikis | 88 iHOK i3 nepBUHHIM eni3ogom GinonspHOro adekTUBHOIO po3nagy
3 BUKOPUCTaHHSIM ONUTYBanbHUKA BUPA3HOCTi NcyxonatororiyHoi cumntomatikm Symptom Check List-90-Revised.

Pesynkrartu. BetaHosunu, Lo npu fenpecrBHOMY BapiaHTi nepBuHHOrO enisody BAP y yonosikis 3HauylLLe BULL piBHI Aenpecii
MOpIBHSHO 3 XiHkamu: 2,80 + 0,48 6ana npotn 2,61 + 0,49 6ana (p = 0,044) Ta mixkocobucTicHoi ceHauTvaHocTi: 1,39 £ 0,31 6ana
npoTu 1,28 £ 0,28 6ana (p = 0,037), a B XiHOK — HE3HauyLLEe BULL piBHI cOMaTK3aLlii, 06CECMBHO-KOMMYNLCUBHOI CUMMTOMATUKY,
TPUBOXKHOCTI, BOPOXOCTI, (0BIYHOT TPUBOXHOCTI. Y NaLieHTiB i3 MaHiakanbHUM BapiaHTOM piBeHb COMaTu3aLlii, BOpoXoCTi Ta ncu-
XOTW3MY — He3HauyLLe BULLMIA Y YOMOBIKIB, @ 06CECMBHO-KOMMYNBCYBHOI CUMMTOMATUKK, (hOBIYHOT TPUBOXKHOCTI — B XiHOK. Y pasi
3MiLLaHOr0 BapiaHTa B YOMOBIKIB HE3HaYYLLe BULLMMY By MOKa3HKM 06CECBHO-KOMMYLCYBHOI CUMMTOMATUKM, MXXOCOBUCTICHOI
CeH3NTUBHOCTI, h0BI4YHOT TPMBOXXHOCTI, NapaHOSNbHOT CUMMTOMATMKY, a B XKIHOK — comaTuaaLlii, Aenpecii, TPUBOXHOCTI. Busisunu
CyTTEBO BinblLLUy 3aneXHICTb BUPA3HOCTI NCUXOMATONOMYHOI CUMMTOMATUKM Bif KNiHIYHOMO BapiaHTa BAP, 30kpema 3HauyLLe BULLi
PiBHi BUPA3HOCTi BCiei NMCMXONATOMOrYHOI CUMMNTOMATUKM 33 BUHATKOM NapaHOosNbHOI, NOPIBHIOKYM XBOPUX i3 AENPECHBHUM i
MaHiakarnbHUM BapiaHTamu; NOPIBHIOKYM XBOPUX i3 AENPECVBHIM i 3MiLLaHUM BapiaHTamMm, po30iXHOCTI BUSIBUMN NSt MiKOCO-
oucricHoi cenautueHocTi (p = 0,000), aenpecii (p = 0,000) y Yonosikie, obcecBHO-kOMMyNbCMBHOI cumnTomaTuky (p = 0,012),
MixocobucTicHoi ceHauTueHocTi (p = 0,000), fenpecii (p = 0,000) -y xiHok, 06ceCBHO-KOMNYLCUBHOI cMnToMaTky (p = 0,021),
MixocobucTicHoi cenauTuaHocTi (p = 0,000), aenpecii (p = 0,000) — B ycix xBopux. [OPIBHIOK0UM rPYNK 3 MaHiakanbHUM i 3MiLLIaHUM
BapiaHTamu, po3bixHoCTi BUsBUMM Ans comatusaii (p = 0,002), o6cecnBHO-koMnynberBHoi cumnTomatiku (p = 0,007), aenpecii
(p =10,001), TpuoxHocTi (p = 0,001), BopoxocTi (p = 0,012) y Yonosikis, comatusadii (p = 0,003), aenpecii (p = 0,004), TpuBOX-
HocTi (p = 0,004), BoposocTi (p = 0,011), ncuxotuamy (p = 0,019) — B xiHok, comaTuaaii (p = 0,000), 06cecBHO-KOMNYNLCUBHOI
cumnTomatukm (p = 0,000), mixxocobucTicHoi ceHanTveHocTi (p = 0,017), aenpecii (p = 0,000), TpuoxHocTi (p = 0,000), BopoxocTi
(p=0,000), ncuxotuamy (p = 0,006) — B ycix 0BCTEXEHUX.

BucHoBku. [aHi, Lo ogepxanu, AatTb 3mMory 3pobuTi BUCHOBOK MPO BU3HAYarlbHy Porib Y BUPA3HOCTI NCUXOMaTONOriYHOI
CUMMTOMATVKK NpY NepBMHHOMY eni3oai BAP 1oro kniHiYHOro BapiaHTa i ApyropsiaHy — reHaepHoro dhaktopa.

Clinical and psychopathological features of first-episode bipolar affective disorder

Yu. I. Mysula, O. P. Venher, N. I. Sydliaruk

The article analyzes the clinical and gender features of clinical and psychopathological phenomenology of the first-episode bipolar
affective disorder (BAD).

The aim of the work was to study the features of the psychopathological phenomenology of the first-episode of BAD in the context
of the clinical variant and taking into account the gender factor.

Materials and methods. In total, 65 men and 88 women with first-episode BAD were clinically examined using the Symptom
Check List-90-Revised Psychopathological Symptom Expression Questionnaire.

Results. In the depressed type of the first-episode BAD in men, the levels of depression were significantly higher —2.80 + 0.48 points
versus 2.61 £ 0.49 points (P = 0.044); interpersonal sensitivity — 1.39 + 0,31 points versus 1.28 £ 0.28 points (P = 0.037), and in
women —insignificantly higher levels of somatization, obsessive compulsive symptoms, anxiety, hostility, phobic anxiety. In patients
with a manic episode, the level of somatization, hostility and psychosis was insignificantly higher in men, and obsessive-compulsive
symptoms, phobic anxiety — in women. In the mixed episode, men had insignificantly higher indicators of obsessive-compulsive
symptoms, interpersonal sensitivity, phobic anxiety, paranoid symptoms, and women — somatization, depression and anxiety.
Significantly stronger association between psychopathological symptoms severity and the clinical variant of BAD was revealed, in
particular, significantly higher levels of all psychopathological symptoms severity, with the exception of paranoid, as compared to
patients with depressive and manic episodes; comparing patients with depressive and mixed episodes, there were differences in
interpersonal sensitivity (P = 0.000), depression (P = 0.000) in men, obsessive-compulsive symptomatology (P = 0.012), interper-
sonal sensitivity (P = 0.000), depression (P = 0.000) in women, and obsessive-compulsive symptomatic (P = 0.021), interpersonal
sensitivity (P =0.000), depression (P =0.000) in all patients. The comparison between groups with manic and mixed episodes found
differences in somatization (P = 0.002), obsessive compulsive symptoms (P = 0.007), depression (P = 0.001), anxiety (P = 0.001),
hostility (P = 0.012) in men (P = 0.004), somatization (P = 0.003), depression (P = 0.004), anxiety (P = 0.004), hostility (P = 0.011),
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psychosis (P =0.019) in women, somatization (P = 0.000), obsessive-compulsive symptoms (P = 0.003), interpersonal sensitivity
(P =0.017), depression (P = 0.000), anxiety (P = 0.000), hostility (P = 0.000), psychosis (P = 0.006) in all subjects.

Conclusions. The data obtained suggest a pivotal role of psychopathological symptoms severity in first- episode BAD and
its clinical variant while the gender factor plays a secondary one.

KAMHMKO-NCHUXonaToAorHueckue 0co6eHHOCTH NEPBUYHOTO 3NU30Aa
6unonapHoro agppeKTMBHOro paccTpoiCTBa

0. U. Mucyaa, 0. . Benrep, H. U. Cuprapyk

B cTaTbe npoaHanuanpoBaHbl KIMHUYECKUE W FeHaepHble 0COBEHHOCTM KITMHWKO-MCUXONaTONOrM4eckoin heHoMeHomnoruv nep-
BWUYHOrO 3nn3oga GunonsipHoro addekTnBHoOro pacctporictsa (bAP).

Llenb pabotbl — nccnegoBaHne 0COGEHHOCTEN NCUXONATONOTMYECKO heHoMeHonorun nepsryHoro anusoga bAP B paspese
KIMHWUYECKOTO BapuaHTa 1 C Y4ETOM reHaepHOro hakTopa.

Marepuansi n Metoabl. KnuHndeckn ob6cnenoBaHo 65 MyxunH 1 88 XeHLmH ¢ NepBuYHbIM 3N3040M GunonsipHoro addek-
TMBHOIO PaccTpO/ACTBa C MCMONb30BAHEM OMPOCHMKA BbIPAXEHHOCTU McUxonaTonornyieckoit cumntomatukn Symptom Check
List-90-Revised.

Pe3ynbkTathbl. YCTaHOBMEHO, YTO MU AEMPECCUBHOM BapuaHTe MepBryHoro ann3oaa BAP y MyxumH 3HauuMo 6onee BbiCOKMe
YPOBHU [ienpeccuy no cpaBHeHto ¢ xeHwmHamu: 2,80 + 0,48 6anna npotus 2,61 + 0,49 6anna (p = 0,044) 1 MEXNYHOCTHOM
ceHauTsHocTy: 1,39 £ 0,31 6anna npotve 1,28 + 0,28 6anna (p = 0,037), a y KEHLLMH — HE3HAYMMO BbILLIE YPOBHM COMATU3aLNK,
06CeCCMBHO-KOMMYTMBCYBHOI CUMMTOMATVIKW, TPEBOXHOCTY, BpaxxaeBbHOCTV, hobrieckoin TPEBOXHOCTH. Y MaLMeHTOB C MaHuakarb-
HbIM BapMaHTOM YPOBEHb COMAaTU3aLWK, BPaXAEOHOCTH M NCUXOT3MA HE3HAUMMO BILLIE Y MYX4MH, @ 0GCECCUBHO-KOMMYNECUBHO
CUMMTOMATMKY, hOBUYECKON TPEBOXKHOCTU — Y KEHLLUMH. [pi CMeLLaHHOM BapuaHTe y MyXYUH HE3HauMMO BblLLe nokasaTenut
06CECCMBHO-KOMMYIBCUBHOM CUMMTOMATVKV, MEXITMYHOCTHOI CEH3UTUBHOCTH, (POBUHECKOI TPEBOXHOCTY, NApaHONSTIbHOM CUMMTO-
MaTUKW, @ Y XXEHLLWH — cOMaTu13aLmy, 4enpeccu u TPEBOXHOCTU. BeisiBrieHa CyLLeCTBEHHO 60rbLUIas 3aBUCUMOCTb BbIPaXKEHHOCTH
MCYXONaTONOrM4ECcKo CUMMTOMATUKIA OT KIMHUYECKOro BapuaHTa BAP, B 4acTHOCTM 3HaUMMO BbiLLE YPOBHI BbIPAXEHHOCTW BCEW
MCYXOMaTONIOrM4ECKON CYUMNTOMATIKM 32 UCKITKOHEHWEM NapaHONSIIBHON NPY CPaBHEHWM GOMBHBIX C AENPECCUBHBIM U MaHUAKaTbHbIM
BapyaHTamu; Npu cpaBHEHUN BONbHbIX C AENPECCUBHBIM 1 CMELLAHHBIM BapUaHTaM1 pasninyns BbISIBEHb! ANs MEXITUYHOCTHOM
ceHauTBHocTM (p = 0,000), nenpeccum (p = 0,000) y Myx4rH, 06CeCCHBHO-KOMMYNBLCMBHOM cumnToMatiky (p = 0,012), mexnny-
HOCTHOW ceHanTaHocTU (p = 0,000), aenpeccum (p = 0,000) — y XeHLLWH, 1 06CECCMBHO-KOMMYNBCUBHOM cumnToMaTiki (p = 0,021),
MEXITMYHOCTHOW ceHanTuBHocTY (p = 0,000), aenpeccum (p = 0,000) — y Bcex 6onbHBIX. Mpr cpaBHEHWM rpynn ¢ MaHKaKanbHBIM
1 CMELLaHHbIM BapuaHTammn pasnniuns obHapyxeHbl ans comatuaaumm (p = 0,002), 06ceccBHO-KOMMYNBCUBHOM CUMNTOMATUKN
(p = 0,007), penpeccum (p = 0,001), TpeBokHoCTM (p = 0,001), BpaxaebHocTu (p = 0,012) y MyxunH, comatusaumm (p = 0,003),
aenpeccum (p = 0,004), TpesokHocTM (p = 0,004), BpaxaebHocTu (p = 0,011), ncuxotmama (p = 0,019) — y keHLH, comaTnsaumm
(p = 0,000), obceccrBHo-komnynbenBHOM cumnTomatuki (p = 0,000), MexmnyHocTHOW ceHauTvaHocTM (p = 0,017), penpeccum
(p =0,000), peoxHocTH (p = 0,000), BpaxaebHocTH (p = 0,000), ncuxotmama (p = 0,006) — y Bcex 0bcnenoBaHHbIX.

BriBogbl. ﬂonyquHble [aHHble NO3BOMNAT caenath BbiBog 06 OHpEﬂ,eﬂﬂIOLLleVI ponn B BbIpaXXeHHOCTU nckxonatonoruye-
CKOWM CUMMTOMATMKM npu nepen4HOM 3ann3oge BAP ero knuHndeckoro BapuaHTa u BTOpOCTeI'IeHHOVI — reHAEepHOoro ¢>aKTopa.

BinonspHuit adekTnBHMin poanag (BAP) — ogHa 3 LeH-
TpanbHux npobnem cy4acHoi ncuxiatpii [1-3]. BAP xa-
paKTEPU3YETbCS CUCTEMHUMI MOPYLUEHHSMU MCUXIYHOMO
(pyHKUIOHYBaHHS, XPOHiYHMM Nepebirom, TprBanow BTpa-
TOIO NpaLe3aaTHOCTi, BUCOKOH CYiLIMAANbHOK akTUBHICTIO,
3HaYYLLMM MOTIPLLIEHHSIM SIKOCTI XXWTTS NaLieHTIB | coLlianb-
HOO Ae3azianTallito, a Takox notpeboto y Tpusani Tepanii
[4-6]. BogHouac giarHocTvka BAP Ha iHiLiansHomy eTani
HEOCTATHBOH, LU0 3YMOBIIEHO 3HaYYLLM NoniMopdi3MoM
kateropii 6inonspHoCTi, BUCOKMM piBHEM KOMOPGIAHOCTI
Ta HeOOCKOHaMICTIO AiarHocTuuHMX nigxogis [7—10]. Bu-
BYEHHS KniHiko-naToreHeTNYHNX ocobnusocTelt BAP mae
HaZ3BMYaHO BaXXNMBE 3HAYEHHS! Asi PAHHBOTO BUSIBIIEHHS
3aXBOPIOBAHHSA Ta BU3HAYEHHS! AanbLUMX TEPANEBTUYHUX

Marepianu i MeToAU AOCAIAKEHHA

3 1OTPMMaHHSIM NPUHLWNIB GioMeaNYHOT ETUKM Ha NiACTaBi
iHhopMOBaHOi 3rogu KniHivHO obcTtexunm 153 xBopux (65
YoroBikiB i 88 xiHOK) i3 NepBMHHIM eni3ofom BinonspHoro
adeKTMBHOTO po3nagy, ski nepebyBanu Ha NikyBaHHI B
TepHoninbCbKin 0bnacHii NCUXOHEBPOIOTIYHINA NiKapHi Y
2011-2016 pp. CepepHiit Bik 0GCTEXEHNX NALEHTIB HA MO-
MEHT BUHUKHEHHS CUMMTOMATKM CTaHOBYMB 21,3 £ 6,5 poky
(meniaHa 19,0 poky, iHTepkBapTUNbHMIA AianasoH — 17,0-22,0
poky), vonosikis — 20,5 + 5,8 poky (18,0 poky, 17,0-21,0
POKy), iHok— 21,9+ 6,9 poky (18,5 poky, 18,5-22,5 poky), Bik
Ha MOMEHT 3BEPHEHHS 3@ MEANYHOI0 AOMOMOrOH Ta 06CTe-
XeHHs ctaHoBmB 21,4 + 6,4 poky (19,0 poky, 18,0-22,0 poky),
20,7 £ 5,7 poky (18,0 poky, 17,0-21,0 poky) Ta 22,0 + 6,9

i peabinitauiiHux 3axogis [11]. OTxe, AOCTILKEHHS 0CO-
6nmMBOCTEN KNiHIKO-NCUXONATONOriYHOI heHomeHonorii
nepeuHHoro enisogy (ME) BAP Mae BaxnmBe 3HaYeHHs.

Merta poboTu

[ocnimxeHHs 0cobnNMBOCTEN NCUXONATONONYHOI PeHo-
MeHororii nepeuHHOTO enisogy BAP y pospisi kniHiYHOro
BapiaHTa Ta 3 ypaxyBaHHsIM reHepHOro dhaktopa.

poky (19,0 poky, 18,5-22,5 poky) BignoBigHo.

Cepen oGCTEXEHMX YOMOBIKIB i XIHOK BUAINMAN MO
TPU Ipynu 3anexHo Bif KNiHiYHoro BapiaHTa nepebiry ME
BAP: 3 nepeBaxaHHsM [enpecvBHOI CUMMTOMATVKM (ae-
npecuBHWiA BapiaHT) — 119 ocib (44 YonoBikv Ta 75 XiHOK);
3 nepeBaxaHHsM MaHiakanbHoi abo rinomaHiakanbHol
CUMNTOMATWKM (MaHiakanbHWiA BapiaHT) — 23 ocobw (15
YOmoBiKiB i 8 XiHOK), 3 0OHOYACHO HAsIBHICTIO AENPECHBHOT
Ta MaHiakanbHOI CUMNTOMAaTUKL ab0 3i LUBMAKOK 3MiHO

3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



a3 (3miaHuit BapiaHT) — 11 ocib (6 4onoBikiB i 5 XiHOK).
OBcTexeHHs 3AINCHUNN 3 BUKOPUCTaHHAM ONUTYBarnbHUKa
BMPA3HOCTI MCMXONATOMOMYHOI cuMnToMaTikm Symptom
Check List-90-Revised (SCL-90-R) L. Derogatis et al. B
apanTauii H.B. TapabpiHoi [12].

CTaTUCTUYHUI aHani3 BUKOHaMW 3 BUKOPUCTaHHAM
niLeHsitHOro nakeTa npuknagHux nporpam Statistica
13. OuiHtoBaHHS XapakTepy po3nogify KinbKiCHUX O3HaK
3aiicHunn 3a gonomoroto Tecty Lanipo-Yinka. AHanis
pO36iXXHOCTEN MiX rpynami NpoBenu 3a A0NOMOrok Hena-
pameTpuyHoro Tecty MaHHa-YiTHi. [pUiHATHIM BBaXanm
piBEHb CTATUCTUYHOI 3HaYyLLOCTi po3bixHocTel p < 0,05.

Pe3yabtati

JlocnimkeHHs 0cobnmnBOCTel NCUXOMAaTONOrNYHOI CUMMTO-
MaTuKV Npu pisHUX KniHivHx BapiaHTax MNE BAP 3 ypaxy-

Original research

BaHHSIM reHAepHOro haktopa Jarno 3mMory BUSIBUTU psif
3aKkoHOMipHocTel (mabn. 1).

Tak, npu penpecvBHomy BapiaHTi NE BAP y yonosi-
KiB BUSIBUNW BULLi PiBHI AeNpecii NOPIBHAHO 3 XiHKaMu:
2,80 + 0,48 6ana npotu 2,61 + 0,49 6ana (p = 0,044) i
MixxocobucTicHoi ceHauTmBHocTi: 1,39 + 0,31 6ana npotu
1,28 + 0,28 6ana (p = 0,037). HatomicTb y iHOK BASIBUNK
BULLi piBHi comaTu3aLii, 06CeCBHO-KOMNYNLCUBHOT CUMI-
TOMaTUKY, TPUBOXHOCTI, BOPOXOCT, (POBIHOI TPUBOXHOCTI,
a TaKoX iHTerpanbHUX NOKa3HWKIB: 3aranbHOro nokasHuka
(General Symptomatical Index — GSlI), ingekcy nposiBy
cuvnTomatuky (Positive Symptomatical Index — PSI) Ta
iHO.eKCy BUpa3HOCTI AUCTPECY, ane Li po3bikHOCTI cTaTuc-
TWUYHO HesHauywi (p > 0,05).

Y naujeHTiB i3 MaHiakanbHum BapiaHTom INE BAP Bu-
SBWUMM AELLO iHLLi 3akoHOMIpHOCTI. Tak, piBeHb comaTuaaLlii,
BOPOXOCTI, MCUXOTWU3MY — HE3HaYYLLE BULLi B HOMOBIKIB, a

Tabnuus 1. Moka3HUKM BUPa3HOCTi NCUXONATONONYHOI CUMMTOMATUKK Y rpynax, Lo aocnimpkysanu (y 6anax)

oo Jvoromwe _bow _____ewor |, |

DenpecuBHuii BapianT ME BAP

Comartu3zallis
OBcecvBHO-KOMMYNBCUBHI PO3naam
MixocobucTicHa CeH3UTUBHICTb
[enpecis

TpNBOXHICTL

BopoxicTb

®obivHa TPUBOXHICTb
[MapaHosnbHi cumnTomm
Mewxotnam

[onaTtkosi cuMnTOMM

IHoeke GSI

IHoeke PSI

Inpekc PDSI

ManiakanbHuii BapiaHT lE BAP

Comatusauis
OBcecvBHO-KOMMYNbCUBHI PO3naau
MixocobucTicHa CeH3NTUBHICTb
[enpecis

TpVBOXHICTL

BopoxicTb

®obiyHa TPUBOXKHICTL
TMapaHosnbHi cumnTomm
TMenxotnam

[logatkosi cumnToMM

IHpekc GSI

IHoeke PSI

IHoekc PDSI

3miwanui sapianT MNE BAP

Comartu3sauis
OBcecmBHO-KOMMYIBCUBHI PO3Naam
MixocoBucTicHa CeH3UTUBHICTb
[enpecis

TpMBOXHICT

BopoxicTb

®obivHa TPUBOXHICTb
MapaHosnbHi cumnTomm
MevxoTtnam

[ogatkosi cumnTomm

IHpexc GSI

IHpeke PSI

IHoekc PDSI

0,76 0,75/ 0,60 (0,10-1,20)
1,32 +0,43 /1,45 (1,05-1,50)
1,39+0,31/1,30 (1,30-1,60)
2,80 £ 0,48 / 2,85 (2,50-3,20)
1,74 £1,03 /2,15 (0,60-2,65)
0,70 0,53 /0,70 (0,15-1,10)
0,67 0,75 /0,50 (0,00-1,40)
0,10£0,20/0,00 (0,00-0,20)
0,13+0,14/0,10 (0,00-0,20)
1,57 £0,31 /1,60 (1,40-1,80)
1,23+0,29/1,10 (1,00-1,40)
48,50 + 15,30 / 45,50 (32,50-64,00)
2,36 £0,42/2,30 (1,95-2,70)

0,11 0,17 /0,00 (0,00-0,20)
0,29 £ 0,28/ 0,40 (0,00-0,40)
0,04 +0,08/0,00 (0,00-0,00)
0,11+0,07/0,10 (0,10-0,20)
0,21+0,21/0,20 (0,00-0,30)
0,35 +0,23/0,20 (0,20-0,50)
0,13 +0,32/0,00 (0,00-0,00)
0,07 £0,19/0,00 (0,00-0,00)
0,05 +0,08/0,00 (0,00-0,10)
0,19+0,11/0,10 (0,10-0,30)
0,15+ 0,06 /0,10 (0,10-0,20)

11,93 + 6,35 / 10,00 (6,00-17,00)
1,1140,21/1,00 (1,00-1,20)

0,67+0,50/0,70 (0,30-1,00)
1,20+ 0,62/0,95 (0,80-1,70)
0,42 +0,44 /0,30 (0,00-0,90)
1,05 +0,41/0,90 (0,80-1,20)
2,07+0,67/2,10 (1,90-2,20)
0,80 +0,30/0,80 (0,70-1,00)
0,68 + 1,06 /0,00 (0,00-2,00)
0,22 +0,28/0,15 (0,00-0,30)
0,18 +0,17/0,20 (0,00-0,30)
0,87 +£0,44 /0,85 (0,40-1,30)
0,87+ 0,35/0,85 (0,50-1,20)

43,00 + 17,39/ 44,00 (28,00-55,00)
1,85+0,25/1,80 (1,60-2,10)

0,92+0,85/0,70 (0,20-1,40)
1,44 £0,43/1,50 (1,20-1,80)
1,28+0,28/1,30 (1,20-1,40)
2,61+0,49/2,60 (2,20-3,00)
1,95+ 0,96 / 2,40 (0,60-2,80)
0,83 £0,54/0,80 (0,30-1,20)
0,84 £0,83/0,60 (0,00-1,40)
0,10+0,16/0,00 (0,00-0,20)
0,11£0,11/0,10 (0,00-0,20)
1,52+0,27 /1,60 (1,40-1,70)
1,26 £ 0,30/ 1,20 (1,00-1,40)
50,83 + 14,81/ 48,00 (38,00-66,00)
2,30 £0,33/2,30 (2,00-2,50)

0,05+ 0,08/0,00 (0,00-0,10)
0,40+ 0,37/0,40 (0,00-0,80)
0,05+ 0,09/0,00 (0,00-0,10)
0,11 £0,10/0,15 (0,00-0,20)
0,21+0,17/0,25 (0,05-0,30)
0,18 +0,24/0,10 (0,00-0,25)
0,23 £0,42/0,00 (0,00-0,45)
0,05+ 0,09/0,00 (0,00-0,10)
0,01+ 0,04/0,00 (0,00-0,00)
0,28 +0,18/0,30 (0,10-0,35)
0,16 £ 0,05/0,20 (0,10-0,20)
11,00+ 5,13 /10,00 (7,00-14,50)
1,20+ 0,26 /1,05 (1,00-1,45)

0,80 £0,37/0,80 (0,60-1,10)
0,86 + 0,36/ 0,80 (0,80-0,90)
0,22 +0,32/0,00 (0,00-0,40)
1,22+0,22/1,30 (1,10-1,40)
2,14+0,43/2,30 (1,70-2,30)
0,78 £0,31/0,70 (0,50-1,00)
0,18 +0,16/0,10 (0,10-0,30)
0,14 £0,31/0,00 (0,00-0,00)
0,20 £0,23/0,10 (0,10-0,20)
0,86 0,21/0,90 (0,70-1,00)
0,82+0,18/0,80 (0,70-1,00)

40,00 + 13,51 /41,00 (28,00-44,00)
1,88+0,33/1,90 (1,60-2,20)

0,86 +0,82/0,60 (0,10-1,30
1,39+ 0,44 /1,50 (1,10-1,80
1,32£0,30/1,30 (1,20-1,40
2,68 +0,49/2,80 (2,30-3,00
1,87 £0,99/2,40 (0,60-2,80
0,78 +0,54 /0,80 (0,30-1,20
0,78 +0,80 /0,60 (0,00-1,40
0,10£0,17/0,00 (0,00-0,20
0,12+0,12/0,10 (0,00-0,20
1,54+ 0,28/ 1,60 (1,40-1,70
1,25+0,29/ 1,20 (1,00-1,40)

49,97 + 14,97 / 47,00 (35,00-65,00)
2,32+0,37/2,30 (2,00-2,60)

0,09+ 0,14 /0,00 (0,00-0,10)
0,33+0,31/0,40 (0,00-0,40)
0,04 £0,08/0,00 (0,00-0,00)
0,11 +0,08/0,10 (0,00-0,20)
0,21+0,19/0,20 (0,00-0,30)
0,29 +0,25/0,20 (0,20-0,30)
0,16 +0,35/0,00 (0,00-0,00)
0,07 +0,16/0,00 (0,00-0,00)
0,04 0,07 /0,00 (0,00-0,10)
0,22 +0,14/0,10 (0,10-0,30)
0,16 £ 0,06 /0,20 (0,10-0,20)

11,61+ 5,85/ 10,00 (6,00-16,00)
1,14 £0,23/1,00 (1,00-1,20)

0,73+0,43/0,80 (0,30-1,10)
1,05+0,53/0,80 (0,80-1,40)
0,33+0,38/0,20 (0,00-0,70)
1,13+0,33/1,10 (0,80-1,40)
2,10+0,55/2,20 (1,70-2,30)
0,79+0,29/0,80 (0,50-1,00)
0,45+0,80/0,10 (0,00-0,40)
0,18 £0,28 /0,00 (0,00-0,30)
0,19+0,19/0,10 (0,00-0,30)
0,86 0,34 /0,90 (0,60-1,10)
0,85+0,27/0,80 (0,60-1,00)
41,64 + 15,06 / 41,00 (28,00-55,00)
1,86 0,27 /1,80 (1,60-2,20)

0,221
0,135
0,037
0,044
0,368
0,156
0,243
0,680
0,466
0,471
0,534
0,416
0,509

0,542
0,511
0,821
0,973
0,792
0,054
0,753
0,893
0,185
0,225
0,635
0,846
0,441

0,714
0,513
0,443
0,233
0,783
0,853
0,631
0,523
0,926
0,927
0,998
0,855
0,926
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Tabnuus 2. Moka3HUKM BUPA3HOCTi NCUXONATONONYHOI CUMITOMATUKK Y rpynax, Lo aocnimpkysanu (y 6anax)

T'pynu, Wwo nopisHIOOTLCA

vonosikn e lpawsow |

vs | vs. : vs. : vs s : vs. : vs | vs. : Vs :

MaHiakanbHui | aMiluaHuit 3MiLuaHui MaHiakanbHui | aMiluaHui 3MiLuaHui MaHiakanbHui | aMiluaHuit 3MiLuaHui
Comaru3ajs 0,000 0,997 0,002 0,000 0,788 0,003 0,000 0,940 0,000
O6cecuBHO-kOMMyNbCUBHI po3nagn 0,000 0,527 0,007 0,000 0,012 0,057 0,000 0,021 0,000
MixocoBucTiCHa CeH3UTUBHICTL 0,000 0,000 0,250 0,000 0,000 0,420 0,000 0,000 0,017
[lenpecis 0,000 0,000 0,001 0,000 0,000 0,004 0,000 0,000 0,000
TpUBOXHICTb 0,000 0,670 0,001 0,000 0,810 0,004 0,000 0,960 0,000
BopoxicTb 0,044 0,556 0,012 0,002 0,595 0,011 0,000 0,869 0,000
®o6iuHa TPUBOXHICTD 0,005 0,608 0,051 0,022 0,102 0,299 0,000 0,124 0,084
[MapaHosinbHi cumnTomu 0,333 0,228 0,950 0,380 0,659 0,921 0,161 0,544 0,235
McuxoTnam 0,034 0,458 0,077 0,006 0,372 0,019 0,001 0,227 0,006
[onatkosi cumnTomMu 0,000 0,001 0,001 0,000 0,000 0,005 0,000 0,000 0,000
IHaeke GSI 0,000 0,042 0,001 0,000 0,003 0,003 0,000 0,000 0,000
IHpexke PSI 0,000 0,473 0,001 0,000 0,087 0,004 0,000 0,069 0,000
IHaekc PDSI 0,000 0,005 0,001 0,000 0,022 0,009 0,000 0,000 0,000
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06cecrBHO-KOMMYNBLCUBHOI CUMNTOMATUKK, POGIYHOT TpK-
BOXXHOCTI, @ TaKOX iHOEKCY BUPa3HOCTi ANCTPECY — B XIHOK;
peLuTa NoKasHUKIB — NPaKTU4HO OAHAKOBI.

[Mpu 3milLaHOMy BapiaHTi 3HaYyLLMX BiAMIHHOCTEN MixX
YOroBikammn Ta XiHKaMu He BUSIBUNW; B YOMNOBIKIB AeLLo
BULLMMM Bynn NokasHWKM 06CECUMBHO-KOMMYNbCUBHOT
CYMMTOMATMKM, MiXXOCOBUCTICHOT CEH3UTUBHOCTI, hoBIYHOT
TPUBOXHOCTI Ta NapaHOANLHOI CUMMNTOMATUKKN, @ TaKox
iHOEKCYy NposiBy CUMMTOMATUKK, @ B KIHOK — coMaTm3alii,
[Lenpecii, TPUBOXHOCTI.

[MopiBHIOKYM rPYNK i3 PiI3HUMU KITIHIYHUMW BapiaHTamu
MNE BAP, BusiBUnM CyTTEBILLI BigMiHHOCTI (Mabn. 2).

[NopiBHIOKYM TPyNK 3 AENPECUBHUM i MaHiakanbHUM
BapianToM [NE BAP, B1SIBUMY B HONOBIKIB, Y XIHOK i B LiNloMy
[N BCiX navieHTis 3HavyLwi (p < 0,05 i meHLwe) po36ikHOCTI
3a BCI€l0 NCMXONATOMOMYHO CUMMTOMATUKOLD, 3@ BUHSIT-
KOM NapaHosANbHOI CUMNTOMATUKK — ii BUPa3HiCTb BinbLua
y XBOpUX i3 AenpecusHuM BapiaHTom [E. lMopiBHioK0uM
YOIIOBIKIB i3 AenpecuBHIM i 3miLlaHuM BapiaHTamm [NE BAP,
BUSIBUM 3HAYYLL PO3GIKHOCTI (Mpm BinbLLNX NOKa3HMKax y
navuieHTiB i3 senpecviBHM BapiaHTom ME BAP) ans mixxoco-
oucTicHoi ceHsuTmeHocTi (p = 0,000), aenpecii (p = 0,000),
iHoexcis GSI (p = 0,042) ta PDSI (p = 0,005); nopisHtor04m
XIHOK, — Ansi 06CECUBHO-KOMMYNBCUBHOT CUMMTOMATUKN
(p = 0,012), mixocobucricHoi ceHauTnsHocTi (p = 0,000),
penpecii (p = 0,000), ingekcis GSI (p = 0,003) Ta PDSI
(p =0,022); a Takox B LinoMy 4715 HOMOBIKIB i XiHOK — Ans
o6cecnBHO-kOMMyNbCMBHOI cumnTomatuki (p = 0,021),
mixocobucTicHoi cenautusHocTi (p = 0,000), aenpecii
(p =0,000), iHoekciB GSI (p = 0,000) Ta PDSI (p = 0,000).

[MopiBHIOKYM rPyMK 3 MaHiaKanbHUM i 3MiLLaHNM Bapi-
aHTamu MNE BAP, BusiBunu aHadyLLi po3bikHOCTI B HONOBIKiB
ans comatusadii (p = 0,002), 0bcecnBHO-KOMMYNbCUBHOT
cuvntomatukm (p = 0,007), genpecii (p = 0,001), Tpu-
BOXHOCTI (p = 0,001), BopoxocTi (p = 0,012), ingekcis
GSI (p = 0,001), PSI (p = 0,001) Ta PDSI (p = 0,001); y
XiHOK — Ans comatu3auii (p = 0,003), aenpecii (p = 0,004),
TpuBoxHocTi (p = 0,004), BopoxocTi (p = 0,011), ncuxotuamy
(p=0,019), iHpekciB GSI (p =0,003), PSI (p =0,004), PDSI
(p=0,009); ans BCiX NALieHTIB Y LinoMy — 4ns comaTuaaii
(p = 0,000), 06ceCMBHO-KOMMYNBCUBHOI CUMNTOMATUKM

(p = 0,000), mixxocobucTicHoi ceHantmeHocTi (p = 0,017),
aenpecii (p = 0,000), TpuoxHocTi (p = 0,000), Bopo-
xocTi (p = 0,000), ncuxotnamy (p = 0,006), iHgekcis GSI
(p=0,000), PSI (p = 0,000) i PDSI (p = 0,000).

06roBopeHHs

PesynbraTtu gocnigkeHHs fanu MOXNIUBICTb BCTAHOBU-
T, WO BMPA3HICTb NCUXONATOMNOMYHOI CUMNTOMATUKK
nepegyciMm acouiinoBaHa 3 kniHiyHUM BapiaHTom [E:
Hanbinbla BOHa NpU AEnpecuBHOMY BapiaHTi, MeH-
wa — npv 3MilaHoMy, HalMeHLLa — Npy MaHiakasbHo-
My. 3aranom BUSBWAW NeBHi BiAMIHHOCTI Y BUPa3HOCTI
McyUXonaTonoriyHoi CUMNTOMATMKKM MK YOMOBiKamMu Ta
XIHKaMu; BOHM monsranu B Aewo GinbLuiii BUPA3HOCTI
MCMXONaToNoriYHNX NPOSIBIB Y XIHOK NpU AENPECUBHOMY,
a B YOIOBIKIB — NpW MaHiakanbHOMY Ta 3MiLLaHOMY Bapi-
aHTax NE BAP, ane 3HauyLL“MK1 BOHW BUSIBUNCS TiMNbKK
npu genpecuHoMy BapiaHTi NE BAP ans penpecii Ta
MiXXOCOBUCTICHOT CEH3NUTUBHOCTI.

[aHi cyyacHol HayKoBOI niTepaTypu LLOAO0 reHaepHUX
BiOMIHHOCTEN mcuxonatonoriyHoi deHomeHonorii BAP —
BerNbMY CynepeyniBi; Aesiki JOCAiQHUKY Bid3Ha4atoTb NeBHe
nepeBaXaHHs y CTPYKTYPi NCUXONaTonoriyHol cumnTomaTi-
kv BAP y yonosikiB MaHiakarnbHoi, a B XiHOK — AENPeCHBHOI
Ta TPUBOXHOI cumnTomatvku [13,14]. Ane cnig matn Ha
yBa3i, WO Ui JaHi FPYHTYKOTbCS Ha JOCTiMKEHHI NaLieHTiB
Ha eTani po3ropHyTUX KNiHiYHMX nposieiB BAP, Togi sik go-
CTIKEHHS KMIHIYHOT heHOMEHOMOrii NEPBUHHOIO eni3oay
BAP € BKkpali HeYMCEHHUMK, LLO MOB'A3aHO 3i 3HAYYLLO
TEXHI4YHOI0, METOAOMOrYHOK CKMafHicTio Ta notpebye
TpuBanuUx KaTaMHEeCTUYHUX AOCTIMKEHb [15]. 3Baxaroum Ha
Lie, fiaHi HaLLOro JOCTIMKEHHS! MaKOTh BaXKIMBE 3HAYEHHS!
A0151 PO3yMIHHS KIiHIYHOT heHOMeHororii iHiLianbHoro eTany
BAP, a Takox Ans po3pobneHHst cMcTeM paHHBOro MPOrHo-
3yBaHHsl, NikyBaHHs Ta npodinakTuku BAP.

BucHoBKH

1. [ocnimKkeHHs 4ano 3Mory BCTaHOBUTU psif 0cobmnm-
BOCTEM KNiHIKO-NCMXONaTomnoriYHoi heHOMEHOMOrii NePBIH-
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Horo enisogy BAP 3 ypaxyBaHHsM KriHiYHOMO BapiaHTa Ta
reHaepHoro goaktopa.

2. BusHayanbHui BNAMB Ha CTPYKTYPY Ta BUPasHIiCTb
MCYXONATONONYHOT CUMMTOMATUKV NMPY NEPBYHHOMY eni3oai
BAP cnpaensie kniHiyHWIA BapiaHT 4eboTy 3axBoptoBaH-
Hsl — 3 NepeBaXaHHsM [JenpPecuBHOI, MaHiakanbHoi abo
3MiLLIaHOi CUMNTOMATUKH.

3. Bnnue reHgepHoro ¢haktopa Ha 0cobnmBOCTi KMiHi-
KO-NCKXONaTonoriyHOi CUMNTOMATMKI MEPBUHHOTO eni3omy
BAP € He3Ha4yHUM; 3a HAsiBHOCTi MEBHUX BiAMIHHOCTEW MixK
YoroBikamu Ta XiHkamMu po3BiXHOCTI B KiNbKICHil BUpa3HOCTi
MOKAa3HWKIB MK HUMM € CTaTUCTUYHO HEe3HaYyLLMMU.

4. HanbinbLui reHOoepHi BigMIHHOCTI BUSIBNEHI Npy Ae-
MPECMBHOMY BapiaHTi NEPBIHHOTO EMi30AY; BOHV NONSAraloTh
y GinbLUi BUPA3HOCTI B YOMOBIKIB AEMNPECUBHYX MPOSBIB i
MiXOCOBUCTICHOI CEH3UTUBHOCTI.

MepcnekTvBM noganbluMX AOCHiAKEeHb NOB'A3aHi
3 feTanbHUM BUBYEHHAM KIiHIKO-MCKUXONATONOrYHOI
¢heHomeHonorii nepeuHHoro enizogy BAP, ocobnnsocTei
iHAMBIAYaNbHO-NCUXOMOTIYHUX XapaKTePUCTUK XBOPUX,
AKOCTI XUTTS Ta coLianbHOro (yHKLIOHYBaHHS, @ Takox y
po3pobneHHi 3a pesynsratamu Takux JOCTimKeHb NikyBarb-
Ho-peabiniTauiiHmx i NpodinakTUYHUX 3axoais.
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The vast majority of researches have focused on the study of an association between the body physical capabilities and quantitative,
qualitative indicators and the rheological properties of blood depending on the level of physical activity or physical performance.
However, the influence of performance (strength, endurance, speed), which is mainly trained by athletes, on the quantitative and
qualitative blood indicators have not been studied enough.

The aim of the work — to study the association between the quantitative and qualitative blood indicators with the characteristics
of strength, endurance or speed, that are mainly trained by athletes in different sports.

Materials and methods. Atotal of 72 athletes (52 men and 20 women) qualified from Candidate Master of Sports (CMS) to Master
of Sports of International Class (MSIC) (mean age 21.75 + 3.32 years) were examined. Depending on the physical performance
mainly trained by athletes, three groups were formed: the first group — 48 athletes who mainly trained endurance performance
(triathlon, swimming, long-distance running, rowing), the second group — 16 athletes who mainly trained speed performance (sprint
running), the third group — 8 athletes who mainly trained strength performance (weightlifting, powerlifting, kettlebell lifting). Among
them, there were MSIC - 2, masters of sports (MS) — 25, CMS — 45. Blood parameters were determined in the capillary blood of
the athletes, using an automatic hematology analyzer “Abacus junior” (Diatron Messtechnik GmbH, Austria).

Results. Groups of athletes who mainly trained endurance or strength performance did not differ from each other in many blood
indicators. However, athletes who mainly trained strength performance had a more pronounced anisocytosis, as evidenced by
a 5.8 % (P =0.008) increase in erythrocyte distribution width (RDWc, %), than athletes who trained endurance performance, as
well as by a 15.4 % (P = 0.033) higher mean platelet volume.

Athletes who predominantly trained speed performance had an increased erythrocyte mean corpuscular volume (MCV) by 4.6 %
(P =0.0082), absolute (MID) and relative (MI) mixed number of monocytes, eosinophils and basophils by 172.9 % (P = 0.0004)
and 158.3 % (P = 0.0002), respectively, than athletes who trained endurance performance. In athletes who trained strength
performance, in contrast to athletes who trained speed performance, significantly higher red blood cell indicators were detected:
absolute number of erythrocytes by 7.6 % (P = 0.040); haemoglobin content by 8.0 % (P = 0.032); mean corpuscular hemoglobin
concentration by 6.4 % (P = 0.025); RDWc by 5.7 % (P = 0.006) with a decrease of 5.9 % (P = 0.001) in MCV.

Conclusions. Mobilization of the blood oxygen transport function in response to physical activity in athletes, who mainly trained
strength performance, was accomplished through the increasing erythrocyte count, hemoglobin content and mean corpuscular
hemoglobin concentration with the decreasing erythrocyte mean corpuscular volume. Athletes who predominantly trained
speed performance showed the downward changes in erythrocyte count, hemoglobin content, mean corpuscular hemoglobin
concentration (within the reference values) and increased erythrocyte mean corpuscular volume. In athletes who mainly trained
endurance performance, the erythrocyte population was medium- sized with medium level of mean corpuscular hemoglobin.

3MiHU KiAbKICHUX Ta AKICHMX NOKa3HUKIB KPOBi Y CNOPTCMEHIB,
AKi PO3BUBAIOTb AKOCTi LUBUAKOCTI, BATPUBAAOCTi 260 cuAU

C. M. Manaxoga, B. B. Cusonan, M. C. lMotaneHko

Y chokyci nepeBaxHoi 6inbLIOCTI AOCNimKEHb — BUBYEHHS acoLjiaLii i3nyHUX MOXITMBOCTEN OpraHiamMy 3 KinbKiCHUMM, SKICHUMU
MoKasH1KaMM Ta PeorioriYHMMU BNacTUBOCTAMU KPOBi 3aneXHO Bif, PiBHS PYXOBOi akTUBHOCTI abo hianyHOi npaLe3aaTHoCTi.
[MpoTe BNAMB sIKOCTEN (CUNW, BUTPUBANOCTI, LUBWUAKOCT), LLO NEPEBaHO PO3BMBAOTL aTNeTH, Ha KiNbKIiCHI Ta SIKICHI NOKa3HUKK
KPOBi BUBYEHUI HEAOCTATHBO.

MeTa po60oTH — BUBYMTM acoLliallii KiflbKiCHWX Ta SIKICHUX NOKA3HWKIB KPOBI 3 IKOCTAIMM CUMKW, BUTpUBANocTi abo LBMAKOCTI, LLIO
nepeBaxHO PO3BMBAIOTb CMOPTCMEHH Pi3HUX BUAIB CMIOPTY.

Marepianu Ta Mmetoamn. O6¢cTexuni 72 cnoptecMenn (52 vonosiku Ta 20 iHok) pisHs MaiictepHocTi Big KMC no MCMK, cepenHiit
Bik — 21,75 t 3,32 poky. 3anexHo Big i3nyHMX SKOCTeN, KOTpi 30e6inbLIOr0 po3BMBaNKM CNOPTCMEHU, CHOPMYBAI TPU TPYMN:
nepLua — 48 crnopTCMEHIB, siki NepeBaHO PO3BMBANY SIKICTb BUTPMUBASOCTI (TPiaToH, NaBaHHs, Bir Ha JOBri AuCTaHLi, akagemiuHa
rpebns), Apyra rpyna — 16 cropTCMeHiB, siki nepeayciM po3ByBank SKICTb LWBWMAKOCTI (CNPUHTEPCHKN Bir), TpeTs rpyna — 8 cnopte-
MEHIB, SIKi NepeBaXHO PO3BMBANK AKICTb CUINK (BaXkka aTneTuka, naBepnidpTuHN, rpboBuiA cnopT). MarcTpiB CnopTy MiXkHapoaHOro
knacy (MCMK) -2, mainctpie cnopty (MC) — 25, kaHauaartiB y MaicTpy cnopTy — 45. [Moka3HWK1 KpOBi BU3HaYanu B KaninsipHili KpoBi
CrMOPTCMEHIB 3@ AOMOMOTO0 aBTOMATUYHOIO reMaTonoriYHoro aHanisatopa «Abacus junior» (Diatron Messtechnik GmbH, AcTpis).

PesynktaTu. [pynu CnopTCMeHiB, siki NepeBaxHO po3BMBanu SKOCTI BUTPUBANOCTI abo cunu, He BifgpisHAnMcs Mix coboto 3a ba-
raTbMa MnokasHuKamm KpoBi. Ane CopTCMeHM, siki NepeBaXKHO PO3BMBANM SKICTb CUMNKM, Manu GinbLL BUPaXKEHWUI aHi3oLUTO3 (Mpo
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Lo cBigumTh Binblua Ha 5,8 % (p = 0,008) BennunHa posnoginy eputpoumtis (RDWc, %), Hix cCnopTcMeHm, siki po3BuBani sikicTb
BUTPUBANOCTI, a Takox BinbLunii Ha 15,4 % (p = 0,033) 06’eM KpOBI, LLO CTAHOBMATL TPOMOOLIUTH.

CnopTcMen, siki nepeBaxHO Po3BMBanK SKICTb WBMAKOCTI, Manu Ginbwni Ha 4,6 % (p = 0,0082) cepepnitt 06’'em epuTpoumTia
(MCV), Ha 172,9 % (p = 0,0004) — abcontoTHuii (MID) Ta Ha 158,3 % (p = 0,0002) — BigHoCHWiA (MI) BMICT CymiLLi MOHOLMTIB,
6a3ochinis, €031HOMDINIB, HiXX CMOPTCMEHM, SiKi PO3BMBANM AKICTb BUTPUBANOCTI. Y CMOPTCMEHIB, ki pO3BMBANM SKICTb CUNU Ha
BiZMiHY BiZ CIOPTCMEHIB, IKi pO3BMBasny SKICTb LLIBUMAKOCTI, 3achikCoBaHi BiporigHo GinbLLi MOKa3HWKM YePBOHOI KPOBI: abCOMOTHOI
KinbkocTi eputpouuTie Ha 7,6 % (p = 0,040); koHUeHTpaLii remornobiHy B LinbHil kposi Ha 8,0 % (p = 0,032); cepeaHbOi KOHLEH-
Tpauii remornobiHy B epuTpoumTapHii Maci Ha 6,4 % (p = 0,025); BIGHOCHOI LMPUHK PO3NOAINEHHS epUTPOLNTIB Mo 06’'eMy Ha
5,7 % (p = 0,006) 3a ymoB MeHLLOro cepeaHboro 06’emy eputpounTie Ha 5,9 % (p = 0,001).

BucHoBku. MobinisaList kucHeBOTpaHCNOPTHOI PyHKLT KPOBI 10 (Pi3NUHIX HABAHTaXeHb Y CNIOPTCMEHIB, IKi NEPEBAXXHO PO3-
BUBANM AKICTb CUIN, JOCArAETLCS LUMSAXOM 30iMbLUEHHS KiflbKOCTi epUTPOLMTIB, BMICTY reMornobiHy, cepeaHboi KOHLeHTpaLlii
remorno6iHy B epUTPOLMTAPHI Maci 3a YMOB 3MEHLLEHHS! cepeHboro 06’eMy epUTPOLMTIB. Y aTneTis, siki nepeBaxHo po3-
BUBANM SKiCTb LUBWAKOCTI, 3MiHM NOKa3HUKIB YEPBOHOI KPOBI CPSIMOBAHI B Oik 3MEHLLEHHS (B MexaXx pedhepeHTHUX 3HaYeHb)
KinbKOCTi €pUTPOLMTIB, BMICTY reMornobiHy, cepeHbOi KOHUEHTpaLii remornobiHy B epuTpoumMTapHi maci Ta 36inbLueHHs
cepefHboro 06’eMy epUTPOLMTIB. Y CMOPTCMEHIB, Siki NEPEBaXHO PO3BMBANM SIKICTb BUTPUBANOCTI, MONYMALSt €pUTPOLMTIB
XapakTepu3ayBanacsi cepeaHiMu poamipamy Ta cepefHim piBHEM BHYTPILLHBOKITITUHHOI KOHLEHTPALi reMornobiHy.

W3MeHeHUA KOAMUECTBEHHbIX U KaueCTBEHHbIX NoKa3aTeneH KpoBH Y CNOPTCMEHOB,
pa3BUBaOLUX KayecTBa 6bICTp0TbI, BbIHOCAUBOCTU UAU CUADI

C. H. ManaxoBa, B. B. CbiBonaan, M. C. lotaneHko

B dhokyce BoMbLUMHCTBA UCCTIENOBAHNI BbINIO N3yYeHNe accoLmaumy BO3MOXHOCTEN OpraHnuama C KOMMYEeCTBEHHBIMM, kaue-
CTBEHHbIMW NOKa3aTensmMmn 1 Peorior4YeckMMM CBOCTBAMU KPOBU B 3aBUCUMOCTU OT YPOBHS [IBUraTenbHOM akTUBHOCTY UN
chuanyeckolt pabotocnocobHocTh. OfHako BNMSIHUE KayecTB (CUIbl, BBIHOCTIMBOCTH, CKOPOCTM), KOTOPbIE MPENMYLLECTBEHHO
Pa3BMBAIOT aTNEThI, Ha KONMYECTBEHHBIE M KAYECTBEHHBIE MOKA3ATENM KPOBM U3y4EHO HELOCTATO4HO.

Lenb paGOTbI — U3y4eHne accounaum KonM4eCTBEHHbIX U Ka4ECTBEHHbIX nokasarenen KpOBU C Ka4eCTBamu Cinnbl, BbIHOCIIMBOCTN
W CKOPOCTU, KOTOPbIE NPENMYLLIECTBEHHO Pa3BMBAKOT CMOPTCMEHbI PA3HbIX BUAOB CropTa.

Marepuansi u metogbl. O6cnenoBaHbl 72 cnopteMeHa (52 myxumnHbl u 20 xeHLwmH) yposHa Mactepctea o KMC go MCMK,
cpenHuit BospacT — 21,75 + 3,32 roga. B 3aBUCHMOCTY OT (PU3NHECKUX KaYECTB, KOTOPbIE NPEUMYLLIECTBEHHO pasBuBanu crnop-
TCMeHbI, CPOPMUPOBAHBI TPU FPyNMbl: NepBas rpynna — 48 CnopTCMEHOB, KOTOPbIe pa3BuBani MPEMMYLLECTBEHHO KayecTBo
BbIHOCIMBOCTU (TPWATIIOH, NnasaHue, 6er Ha ANWHHbIE AUCTaHLMK, akagemnyeckas rpebns), BTopas rpynna — 16 cropTcMeHoB,
KoTOpble pa3BuBany MPENMYLLECTBEHHO Ka4yeCTBO CKOPOCTU (CMpuHTepckuid Ber), TpeTbsi rpynna — 8 CrnopTCMEHOB, KOTOpbIe
pa3BMBanu NpevMyLLECTBEHHO Ka4YeCTBO CUrlbl (TSKenas atneTuka, nayapnndTiHK, rupesoit cnopT). MacTepos cnopta MexayHa-
pogHoro knacca (MCMK) — 2, mactepos cnopta (MC) — 25, kaHamaaToB B MacTepa criopta — 45. [okasatenu kposum onpeaensnm
B KanunnspHon KPoBM CIOPTCMEHOB C MOMOLLIbI0 aBTOMATUYECKOTO remMaTornornieckoro aHanmaatopa «Abacus junior» (Diatron
Messtechnik GmbH, Asctpus).

Pe3ynkrartbl. [pynnbl CNOPTCMEHOB, KOTOPbIE NPEVMYLLECTBEHHO Pa3BUBarNv Ka4eCTBa BbIHOCIIMBOCTM UM CUMbI, HE OTNIMYANUCh
mexay cobo No MHOMM nokasatensm kposu. OfHaKO COPTCMEHbI, Pa3BUBatOLLME NPEUMYLLECTBEHHO Ka4eCTBO CUMbl, UIMENN
60onee BbIpaxeHHbIA aHN30LMTO3 (0 YeM ceiaeTensCTByeT GonbLuas Ha 5,8 % (p = 0,008) BenuunHa pacnpeseneHns apuTpoLToB
(RDWec, %), 4em criopTCMEHbI, pa3BMBaloLLVe Ka4ECTBO BbIHOCAMBOCTH, a Takke Gonblunii Ha 15,4 % (p = 0,033) o6bem kposy,
3aH1MaeMbIi TpomboLmTamu.

CropTcMeHbl, MPenMyLLECTBEHHO Pa3BMBaIOLLME Ka4eCcTBO CKOPOCTH, MMenn Gonblumii Ha 4,6 % (p = 0,0082) cpeaHuit obbem
aputpountos (MCV), Ha 172,9 % (p = 0,0004) — abcontotHoe (MID) 1 Ha 158,3 % (p = 0,0002) — otHocuTenbHoe (MI) conepxarme
CMECU MOHOLMTOB, 6a30h1NOB, 303MHOMUIOB, YEM CIOPTCMEHBI, PA3BMBAIOLLME KAYECTBO BbIHOCIMBOCTH. Y CMOPTCMEHOB, KO-
TOpble pa3BMBanM kKa4yeCTBO CUbl, B OTAINYME OT CMIOPTCMEHOB, Pa3BMBAIOLLMX Ka4eCTBO CKOPOCTH, 3adhKCMPOBaHbI AOCTOBEPHO
6onbLLmMe noKasaTeny KpacHoi KpoBm: abCOMTHOTO KonMyecTBa apnuTpounToB Ha 7,6 % (p = 0,040), KoHUEeHTpaLuW remornobuHa
B LienbHow kposu Ha 8,0 % (p = 0,032), cpeaHeli KOHLEHTpaLun remornobuHa B apuTpoLlmTapHoi macce Ha 6,4 % (p = 0,025),
OTHOCUTENbHOM LLIMPUHBI pacnpeaeneHuns apuTpoLmTos no obbemy Ha 5,7 % (p = 0,006) B ycrnoBusix MeHbLLEro cpeaHero obbema
aputpountoB Ha 5,9 % (p = 0,001).

BiiBoAbI. MOGMNM3aLMs KMCOPOATPaHCTOPTHON (hyHKLMM KPOBM K (OU3MHECKIM Harpy3kaM y CIOPTCMEHOB, MPEUMYLLECTBEH-
HO Pa3BMBAIOLLMX Ka4ECTBO CUSbI, JOCTUIaETCs 3a CYET YBEMMYEHNS KONMYECTBA SPUTPOLIMTOB, COLEPXKaHUs remMornobuHa,
CpefHel KOHLEHTpaLWY reMoriobrHa B 3pUTPOLIMTapHON Macce B YCIOBUSIX yMEHbLLEHUS CPEAHEro 0Gbema 3pUTPOLIUTOB.
Y aTneToB, KOTOpblE B OCHOBHOM pa3sBuBany Ka4eCTBO CKOPOCTH, 3MEHEHUsI NoKasaTeneil KpacHOM KPOBW HanpasrneHb! B
CTOPOHY YMeHbLLUEHUS (B Npeaenax pedepeHTHbIX 3Ha4EHNI) KONMYecTBa 3PUTPOLMTOB, COAEPXKaHIS reMoriobuHa, cpeaHen
KOHLEHTpaLW reMornob1Ha B 3pUTPOLIMTAPHOI Macce 1 YBENUYEHMs CpeaHero oGbema apuTpoLmToB. Y CIOPTCMEHOB, Npe-
VMYLLECTBEHHO Pa3BMBAIOLLMX KAYECTBO BLIHOCTIMBOCTH, MOMYIISLMS SPUTPOLIMTOB XapakTEPU3YeTCsl CPEAHUMM pasMepamu
1 CPEOHUM YPOBHEM BHYTPUKIETOUHON KOHLIEHTPALMM remMornobuHa.

The most important physiological systems that determine physical capabilities and quantitative (erythrocyte number),
body'’s ability to adapt to physical exercises are the cardiore- qualitative indicators (erythrocyte mean corpuscular volume,
spiratory system and red blood cells, which provide oxygen mean corpuscular hemoglobin) and the rheological proper-
transport to tissues [2]. The vast majority of researches have ties of blood depending on the level of physical activity or
focused on the study of an association between the body physical performance [4,8,10,11,16].

534 ISSN 2306-4145 http://zmj.zsmu.edu.ua 3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



However, the influence of performance (strength, en-
durance, speed) that athletes trained on the quantitative
and qualitative indicators of blood has not been studied
enough.

Aim
Thus, the aim of this work was to study the association
between the quantitative and qualitative indicators of blood

and strength, endurance or speed performance that athletes
train in various kinds of sport.

Materials and methods

After signing an informed consent to participate in
the study, 72 athletes (52 men and 20 women) qualified
from Candidate Master of Sports (CMS) to Master of
Sports of International Class (MSIC) were included. The
mean age of subjects was 21.75 + 3.32 years. Depending
on the physical performance mainly trained by athletes,
three groups were formed. The first group — 48 athletes
who mainly trained endurance performance (triathletes,
swimmers, long distance runners, rowers), the second
group — 16 athletes who mainly trained speed performance
(sprinters), the third group — 8 athletes who mainly trained
strength performance (weightlifters, powerlifters, kettlebell
lifters). Among them, there were MSIC — 2 athletes, mas-
ters of sports (MS) — 25, CMS — 45.

Red blood cell (RBC) number, hematocrit (HCT), mean
corpuscular hemoglobin (Hb) concentration (MCHC),
mean corpuscular hemoglobin (MCH), erythrocyte mean
corpuscular volume (MCV), RBC distribution width
(RDWec, %), white blood cell (WBC) count and differen-
tial counts of three WBC subpopulations — lymphocytes
(LYM), granulocytes (GRA) — eosinophils (EO), basophils
(BA) and mixed number of monocytes, eosinophils and
basophils (MID), monocytes (MO); the percentage of
lymphocytes (LY, %), granulocytes (GR, %), monocytes
and eosinophils (M, %), platelet count (PLT), plateletocrit
(PCT), platelet distribution width (PDWc), mean platelet
volume (MPV), erythrocyte sedimentation rate (ESR) were
determined in the capillary blood of athletes using an
automatic hematology analyzer “Abacus junior” (Diatron
Messtechnik GmbH, Austria).

Statistical analysis of the study results was performed
using a software package Statistica for Windows 13
(StatSoft Inc., Ne JPZ8041382130ARCN10-J). The Sha-
piro-Wilk test was used to determine the normality of
quantitative indicators distribution. Quantitative indicators
were presented in the form of arithmetic mean and standard
deviation taking into account the normality of the data;
qualitative indicators — in the form of absolute and relative
frequency.

Comparison of quantitative indicators in independent
groups was determined by the method of parametric statis-
tics using the two-sample Student’s t-test with the two-sided
test index for a statistical significance value. A difference
in qualitative characteristics between independent groups
was assessed using the Pearson’s chi-square test with
Yates’ correction and Fisher’s exact test. Differences
were considered statistically significant at the level of
P <0.05.
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Table 1. Blood counts in athletes who mainly trained endurance or strength

performance, M £ SD

Value,
units of measure Endurance (n=48) | Strength (n = 16)

WBC, 10 591+1.41 714 £257 0.149

LYM, 109 228+1.42 2.46 £ 1.36 0.889

MID, 10¥ 0.37+0.36 0.57+0.63 0.056 35%
GRA, 109 3.47+1.00 4.11+2.03 0.381

LY, % 3558+7.70 36.66 + 10.79 0.865

MI, % 5.83+4.32 7.68 +6.49 0.306

GR, % 58.60+7.77 57.56 £ 12.21 0.822

RBC, 10"/l 4.38 £ 0.46 450+0.43 0.340

HGB, g/l 148.92 + 11.76 154.38 + 12.44 0.110

HCT, % 38.94+3.74 39.63 £ 3.96 0.466

MCV, fl 89.15+4.49 88.06 + 3.30 0.194

MCH, pg 34.25+3.22 34.44 +£2.22 0.398

MCHC, g/l 383.92 + 28.69 390.75 + 26.05 0.264

RDWc, % 12.70 £ 0.61 13.44 £0.92 0.008 5.8 %
PLT, 10% 170.49 £ 37.70 183.06 +48.54 0.153

PCT, % 0.13+0.03 0.15+0.04 0.033 154 %
MPV, fl 7.87 +0.81 8.12+0.57 0.155

PDWc, % 37.66+2.23 38.58 + 1.55 0.116

ESR, mm/h 6.26 +1.83 7147 £1.94 0.245

Results

Comparison of blood parameters in athletes who mainly
trained endurance or strength performance revealed a sig-
nificant predominance of erythrocyte heterogeneity (RDWc)
(12.70+0.61vs. 13.44 £0.92 %) by 5.8 % (P = 0.008) and
PCT (0.13+0.03vs. 0.15+0.04 %) by 15.4 % (P = 0.033)
in athletes, who trained strength trained (Table 1). That is,
athletes who trained strength performance had a greater
RDWc and MPV.

The MID showed a 35 % (P = 0.056) increasing trend
in athletes who trained strength performance.

Thus, athletes who mainly trained strength performance
had a more pronounced anisocytosis, as evidenced by a
5.8 % (P = 0.008) increase in RDWCc than athletes who
trained endurance performance, as well as by a 15.4 %
(P = 0.033) higher MPV (Table 2). There were no other
differences in blood counts between groups of athletes
who mainly trained endurance or strength performance.

Comparative analysis of blood counts in endurance-
trained and speed-trained athletes found a significant
predominance of the following indicators in the latter: MID
by 172.9 % (0.37 £ 0.36 vs. 1.01 £ 0.40 10%1, P = 0.0004),
Miby 158.3 % (5.83 +4.32 vs. 15.06 £ 5.18 %, P = 0.0002),
MCV by 4.6 % (89.15£4.49vs. 93.25+2.12 ], P=0.0082).

PCT showed a trend of being higher in speed-trained
athletes in contrast to endurance-trained ones (P = 0.0804).

A higher MCHC was noticeable in endurance-trained
athletes in contrast to athletes who trained speed perfor-
mance, but this difference did not have a statistical signifi-
cance (P =0.0810).

Thus, athletes who predominantly trained speed per-
formance had higher MCV by 4.6 % (P = 0.0082), MID - by
172.9 % (P = 0.0004) and MI — by 158.3 % (P = 0.0002)
than endurance-trained athletes.

Comparison of hematological parameters in strength-
trained and speed-trained athletes demonstrates that
the latter had significantly higher MID by 77.2 % (0.57 £ 0.63
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Table 2. Blood counts in athletes who mainly trained endurance or speed

performance, M £ SD

Value,

units of measure

WBC, 10°%/1
LYM, 10%
MID, 10%/
GRA, 10°
LY, %

MI, %

GR, %
RBC, 10'?/|
HGB, g/l
HCT, %
MCV, fl
MCH, pg
MCHC, g/l
RDWec, %
PLT, 10%
PCT, %
MPV, fl
PDWc, %
ESR, mm/h

Performance P-level A%
(n=48) (n=8)

5911141 6.67 £ 1.80 0.2814
2.28+1.42 223+1.18 0.3673
0.37+0.36 1.01£0.40 0.0004 172.9 %
3.47+1.00 34210.76 0.9533

35.58 £7.70 31.88£14.15 0.9813
5.83+£4.32 15.06 +5.18 0.0002 158.3 %
58.60+7.77 53.05 t 11.46 0.1087
4.38+0.46 416023 0.1061
148.92+11.76 142,00 £ 12.80 0.1975

38.94 £3.74 38.73+£2.46 0.9254
89.15+£4.49 9325+2.12 0.0082 4.6 %
34.25+3.22 34.09 £ 1.61 0.8330

383.92 + 28.69 365.88 + 11.41 0.0810

12.70 £ 0.61 12.68 £ 0.44 0.3965

170.49 £ 37.70 188.38 £ 22.58 0.1178
0.13+0.03 0.15+0.02 0.0804

7.87+0.81 7.90£0.81 0.7561

37.66 £2.23 38.16 £2.21 0.4372

6.26 £ 1.83 588+1.25 0.3995

Table 3. Blood counts in athletes, who mainly trained strength or speed performance,

M+ 8D

Value,

units of measure

WBC, 10/l
LYM, 10%
MID, 10%/
GRA, 10%
LY, %

MI, %

GR, %
RBC, 10'%/|
HGB, g/l
HCT, %
MCV, fl
MCH, pg
MCHC, g/l
RDWec, %
PLT, 10%
PCT, %
MPV, fl
PDWec, %
ESR, mm/h

Performance P-level A%
(n=16) (n=8)

714 £2.57 6.67 +1.80 0.903

246 £1.36 2,23+1.18 0.668

0.57+0.63 1.01+£0.40 0.022 77.2%
411+£2.03 3.42+0.76 0.713

36.66 £ 10.79 31.88+14.15 0.854

7.68+6.49 15.06 £ 5.18 0.008 96.1 %
57.56 £ 12.21 53.05 £ 11.46 0.298

4.50+0.43 416023 0.040 76 %
154.38 + 12.44 142.00 £ 12.80 0.032 8.0%
39.63 £ 3.96 38.73 £2.46 0.624

88.06 £ 3.30 93.25+2.12 0.001 5.9 %
34.44£2.22 34.09 £ 1.61 0.540

390.75 + 26.05 365.88 + 11.41 0.025 6.4 %
13.44 £0.92 12.68 + 0.44 0.006 57%
183.06 + 48.54 188.38 £ 22.58 0.806

0.15+0.04 0.15+0.02 0.758

8.12+0.57 7.90£0.81 0.602

38.58 £ 1.55 38.16 £ 2.21 0.783

717+1.94 5.88+1.25 0.144
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vs. 1.01+0.40 10%1, P =0.022), M- by 96.1 % (7.68 £ 6.49
vs. 15.06 £ 5.18 %, P =0.008), MCV by 5.9 % (88.06 + 3.30
vs. 93.25 + 2.12 fl, P = 0 001) in contrast to athletes who
trained strength performance (Table 3).

Nevertheless, strength-trained athletes showed a signifi-
cantly higher RBC by 7.6 % (4.50 £ 0.43 vs.4.16 £ 0.23 10'%/,
P =0.040), HGB — by 8.0 % (154.38 + 12.44 vs. 142.00 +
12.80 g/l, P = 0.032), MCHC - by 6.4 % (390.75 + 26.05
vs. 365.88 + 11.41 g/l, P = 0.025) and RDWc - by 5.7 %
(13.44 £ 0.92 vs. 12.68 + 0.44 %, P = 0.006) as compared
to athletes who trained speed performance.

So, strength-trained athletes, in contrast to speed-
trained athletes, showed significantly higher RBC para-
meters:

— the absolute number of erythrocytes by 7.6 %
(P =0.040);

— hemoglobin content (HGB) by 8.0 % (P = 0.032);

—MCHC by 6.4 % (P = 0.025);

—RDWec by 5.7 % (P = 0.006) with a 5.9 % (P = 0.001)
decrease in MCV.

There was a clear correlation between RBC parameters
and the athletic performance trained (Fig. 7-4). The highest
indicators of RBC count, HGB, MCHC were observed in
strength-trained athletes and the lowest ones in athletes
who trained speed performance.

The values of RBC, HGB, MCHC were intermediate in
endurance-trained athletes.

At the same time, strength-trained athletes had the lo-
west MCV, which was the highest in speed-trained athletes.
The mean RBC was intermediate in athletes who trained
endurance performance.

Discussion

According to |. Z. Khazipova and V. G. Shamratova (2012),
the heart functional reserve is mainly responsible to ensure
the endurance, while the state of microcirculation influ-
ence is less relevant [15]. Meanwhile, it is well known that
the body’s oxygen transport capacity depends on the blood
volume and the HGB in it. Decrease in the quantitative
and qualitative parameters of red blood cells in anemia
conditions significantly reduces the adaptive capacity of
the cardiovascular system and whole human body. Mobili-
zation of the oxygen transport function of blood is provided
through, first of all, augmenting the total oxygen-carrying
capacity of RBC, that is by increase in number and/or size
of erythrocytes.

Herewith, the quantitative pattern contributes to
the development of adverse hemorheological shifts [7],
such as reduced whole blood flow with increasing HCT,
which causes a resistance to blood flow, that in its turn,
reduces the oxygen transport capacity of blood [14]. Under
such conditions, the self-regulation mechanism is activated,
namely RBCs display a less aggregation activity, aimed
at improving the microreological properties along with
the negative changes in the macroreological indicators
and vice versa [9].

The study results of V. G. Shamratova and |. R. Kha-
zipova (2011) indicated that the adrenaline-induced
rheological response of RBC is influenced by their MCV
and cytoplasmic viscosity, the change in cell size in the ery-
throcyte population and the severity of anisocytosis [16].
The correlations were complex and nonlinear. Thus, with
an increase in proportion of microcytes or macrocytes in
the erythrocyte population, the authors reported a decrease
in erythrocyte adrenoreactivity and altered blood rheological
properties [16]. The best rheological properties of blood,
according to V. G. Shamratova and I. R. Khazipova coin-
cided with the maximum adrenoreactivity of RBCs being
consistent with average values of HCT and MCV (44.5 %
and 88 fl, respectively); while the physiological optimum
was in the range of RBC size predominantly represented
by mature cells [16].
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It has been proved, that adrenergic aggregation activity
is enhanced by a significant decrease or increase in erythro- RBC, 10'2/L
cyte volume and intracellular viscosity. The MCH determines 46
cytoplasmic viscosity and depends on erythrocyte life span

>

[12]. Optimal rheological parameters are typical predomi- = 4 45
nantly for mature erythrocytes [16]. S 44 e

The study results of G.-F. von Tempelhoff et al. (2016), g 43 .
based on an examination of 286 healthy women (age g 42
46.5 £ 17.6 years; BMI 25.5 + 5.2 kg/m?), showed an 8 416
association between erythrocyte deformability, MCV and - 41
MCHC depending on age but not on BMI in middle-aged ¢ 40
women with normal weight or moderately overweight. The 3.9
authors found that erythrocyte aging was accompanied Speed Endurance Strenght

by a decrease in MCV and an increase in their stiffness.
The significant influence of MCV and MCHC on the RBC

Fig. 1. Correlation between RBC count and speed, endurance or strength performance in trained

deformability in apparently healthy middle-aged women athletes.
was revealed, namely low MCHC and high MCV were
associated with increased deformability, and high MCHC HGB, giL
and low MCV correlated with increased RBC stiffness 156 15438
[5]. Bosch F. H. et al. [1] also observed a decreased RBC 154 '
deformability with an increased MCHC and a decreased 12(2) 148,92
MCV. Rheological changes in the blood showed an in- 148
crease in blood viscosity in women with age. Nevertheless, 146
MCV, MCHC or MCH did not affect RBC aggregation in 144
middle-aged women [1]. 142 142
However, the works of V. G. Shamratova and |. R. Kha- 1‘3‘2
zipova (2011) concluded that the blood rheological prop- 136
erties (viscosity) were largely dependent on HCT values. 134
Anincrease in HCT, especially exceeding the mean value, Speed Endurance Strenght
was matched by a drop in erythrocyte adrenoreactivity and
resulted in altered rheological properties not only of whole Fig. 2. Correlation between HGB and speed, endurance or strength performance in trained athletes.
blood, but also RBCs. In contrast, a decrease in blood
viscosity due to a decrease in HCT was associated with MCHC, g/L
an increase in adrenaline-induced RBC aggregation [16]. 395
An increase in the proportion of circulating macrocytes 390 390.75
also worsened the rheological properties of blood [16]. 385
That is, an increase in the number of RBC and HGB is 380 383.92
an extremely important pre— condition forimproving oxygen 375
transport function of blood, especially when adapting to 370
significant physical activity, although it is associated with 365
alterations in the rheological properties of blood. 360 365.88
Kostova V. et al. (2012) found a linear correlation 355
between dynamic viscosity and hematocrit in patients with 350
type 2 diabetes mellitus. The relationship demonstrated an Speed Endurance Strenght
increase in viscosity causing an increase in hemorheological
parameters (HCT, RBC count and fibrinogen) [3]. Fig. 3. Correlation between MCHC and speed, endurance or strength performance in trained athletes.
The data obtained suggested that people, who practice
sports professionally and train certain physical performan- MCV, fL
ces, may have changes in the quantitative and qualitative 94
parameters of red blood, which simultaneously support an 93 33.25
enhancement of oxygen transport function and improve- 92
ments in the rheological properties of blood by reducing 91
the MCV. According to our data, such changes occurred in 90
strength-trained athletes. 89 89.15
Kovelska A. V. and co-authors (2017) found a link 88
between basic indicators of physical performance and 87 88.06
some hematological parameters, including HGB and MCV. 36
The authors revealed a statistically significant correlation 85
(r=-0.27, P < 0.05) between training experience and Speed Endurance Strenght
MCV [10]. Decreased MCV is known to be an indicator of
increased body adaptability to exercise, as it is inversely Fig. 4. Correlation between MCV and speed, endurance or strength performance in trained athletes.

related to tissue oxygen supply [6].
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Our data indicated that the athletes who mainly trained
endurance performance had medium-sized RBC and ave-
rage MCH that may have promoted athletic excellence
in such sports as triathlon, marathon running and others.

Athletes should have a higher level of aerobic capacity
during long- term training, which requires general endu-
rance. Blood volume and RBC count are important factors
for maximum aerobic capacity and physical performance.
Regular physical exercise increases blood volume on
the sidelines of improvements in maximum aerobic capacity
and physical performance owing to RBC count. In analyzing
the relationship between the main indicators of physical
performance and hematological parameters in athletes,
Kovelska A. V. and co-authors revealed a direct correlation
between VO,max mi/min-' and both HGB (r = 032; P < 0.05)
and MCH (r = 0.37; P < 0.05) [10].

Our findings demonstrate a need for further study of
the changes in blood parameters in athletes who mainly
trained speed performance. The advantages of increased
MCV along with reduced MCH in order to train high-speed
sports performance are not well understood. Perhaps
the changes in RBC size towards its increase were caused
by cell swelling due to ionic imbalance.

The decrease in HCT, in the minds of Kovelska A. V.,
may be favorable for physical performance through the in-
fluence on circulation, which can be seen in reducing pe-
ripheral vascular resistance and increasing blood volume.
With increasing training experience, there was a downward
trend (P > 0.05) in the levels of HGB and HCT. Based on
the results obtained, the researchers suggested that these
differences were driven by the presence of one possible
mechanism of the blood system adaptation to training loads,
involving increase in the volume of circulating blood mainly
due to its plasma component [10]. The parameters of RBCs
either did not change or showed a tendency to decrease
with an increase in circulating plasma volume [13].

Thus, the data yielded by the study convincingly demon-
strate the correlation between the direction and severity
of changes in qualitative and quantitative blood indicators
and physical performance, which athletes mainly trained
in various sports.

Conclusions

1. Mobilization of the blood oxygen transport function in
response to physical activity in athletes, who mainly trained
strength performance, was accomplished through the in-
creasing erythrocyte count, hemoglobin content and mean
corpuscular hemoglobin concentration with the decreasing
erythrocyte mean corpuscular volume.

2. Athletes who predominantly trained speed perfor-
mance showed the downward changes in erythrocyte
count, hemoglobin content, mean corpuscular hemoglobin
concentration (within the reference values) and increased
erythrocyte mean corpuscular volume.

3. In athletes who mainly trained endurance perfor-
mance, the erythrocyte population was medium-sized with
medium level of mean corpuscular hemoglobin.
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L. rhamnosus GG i S. boulardii wopo S. aureus ATCC 25923,
E. coli ATCC 25922, P. aeruginosa ATCC 27853
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MeTa po60TH — BU3HAUNTK YYTIIMBICTb PedEepeHTHUX LWTaMiB A0 CTPYKTYPHO-MeTaboniTHUX KomnnekciB okpemo Lactobacillus
rhamnosus GG i B kombiHaLji 3 Saccharomyces boulardii ons 06rpyHTyBaHHS MOXNMBOCTI CTBOPEHHS NPOTUMIKPOBHMX npena-
paris i3 NOMichyHKLIOHaANbHOK aKTUBHICTIO.

Marepianu Ta metogu. CTpykTypHO-MeTaboniTHi KOMNnekcy naktobakTepin | nakTobakTepili i caxapoMileTiB OaepKyBanm aBTop-
Cbk1M Cnocobom 6e3 BIUKOPUCTaHHS XUBUMbHIX cepeaoBuLL. MiHiManbHi iHribysanbHi koHueHTpauii (MIK) i miHimanbHi 6aktepu-
umMaHi koHueHTpauii (MBuK) BU3Ha4anm MikpoMeTo[om CepiliHiX pO3BEAEHD Y PIGKOMY XUBUIbHOMY CepeaoBuLLi B 96-nyHKoBOMY
nnaHweri. Ans sctaHoBneHHs MIK cnekTpooTOMETPUYHO BUMIPIOBaNM ONTUYHY LLINBHICTb 3paskiB 3a 4OMOMOIOK0 aHarnisatopa
«Lisa Scantm EM» (Erba Mannheim, Yecbka Pecny6nika), a Ans MBuK pobunu BuciB Ha TBepae xuBurbHe cepeaosuLle. KoH-
LieHTpaLii gocnigxyBaHnx pe4oBuH nepebysany B AianasoHi gig 1,10 go 0,02 mr/mn 3a 3aranbHuM Ginkom. TecT-kynbtypamu 6ynu
pecbepeHTHi WTtammn S. aureus ATCC 26923, E. coli ATCC 25922, P. aeruginosa ATCC 27853.

PesynkraTtu. BetaHoBneHa npsimonponopuiiHa 3anexHicTb NpoTUMIKPOOHOro edhekTy Bif TPMBANOCTi eKCrnoauii, KoHLeHTpauii
Ta aKTUBHOCTI CTPYKTYPHO-MeTaboNiTHUX KOMMNEKCIB nakTobakTepiit, naktobakTepin i caxapomiveTiB. MiHimanbHa 6akrepuumnaHa
KOHLeHTpaUis dinbTparTis naktobakTepin ans S. aureus ATCC 25923, E. coli ATCC 25922, P, aeruginosa ATCC 27853 ctaHoBuna
0,27 mr/mn Ginka, a naktobakTepiit i caxapomiueTi — 0,21 mr/mn 6inka. CTpykTypHO-MeTaboniTHWA komnnekce Lactobacillus i3
KoHueHTpauieto 0,14 mr/mn Ginka Takox 6akTepuumaHo gise Ha kynbtypy P aeruginosa ATCC 27853. HaiimeHwwi BunpoGyBaHi
KOHUEeHTpauii gocnigHux dinstparis Lactobacillus rhamnosus GG (0,03 mr/mn 6inka) Ta kombiHavii 3 Saccharomyces boulardii
(0,02 mr/mn 6inka) BUKIMKaNM 3HKEHHS ONTUYHOI LWiNbHOCTI pedhepeHTHNX WwWtamiB S. aureus ATCC 25923, E. coli ATCC 25922,
P aeruginosa ATCC 27853 Ha 77,16-82,30 %, 51,25-52,78 %, 31,43-31,58 % (p < 0,01) BignosigHo. MiHiMarnbHi 6akTepuumaHi
KOHLeHTpaUii Bignosigany MiHiMansHUM iHribyBanbHUM KOHLEHTpaLisiM.

BucHoBku. Y pesynbrati 4oCnimKeHb BU3HaYMnmM YyTnmeicTs LWtamiB S. aureus ATCC 25923, E. coli ATCC 25922, P, aeruginosa
ATCC 27853 po 060x CTpyKTypHO-MeTaboniTH1X KOMNAeKciB nakTobakTepil i caxapomiueTiB. OTpuMaHi MiHiManbHi iHridy-
BasbHi/bakTepULMaHI KOHUEHTpaUi gocnigHux dinstpatie L. rhamnosus GG i S. boulardii cTaHyTh Y Harogi Ans CTBOPEHHS
NepcnekTUBHUX NPOTUMIKPODOHKX Npenapartis 415 ansTepHaTBHOI abo 104aTKOBOI Tepanii NPy 3aXBOPHOBAHHSX Pi3HOTO reHesy.

Antimicrobial activity of structural-metabolic complexes of
L. rhamnosus GG and S. boulardii against S. aureus ATCC 25923,
E. coli ATCC 25922, P. aeruginosa ATCC 27853

0. Yu. Isaienko, O. V. Kotsar, T. M. Ryzhkova, Ye. M. Babych

The aim of the work — to determine the sensitivity of reference strains to structural-metabolic complexes of both Lactobacillus
rhamnosus GG alone and in combination with Saccharomyces boulardii to justify the possibility of developing antimicrobial drugs
with polyfunctional activity.

Materials and methods. Proprietary structural-metabolic complexes of lactobacteria and lactobacteria with saccharomycetes were
obtained without the use of culture media. Minimum inhibitory concentrations (MICs) and minimum bactericidal concentrations
(MBCs) were determined by the serial dilution micromethod in a culture medium in a 96-well plate. To estimate the MIC, the op-
tical density of the samples was spectrophotometrically measured using a Lisa ScanTM EM analyzer (Erba Mannheim, Czech
Republic), and broth was plated on a solid culture medium for the MBC estimation. The concentrations of the test substances
ranged from 1.10 to 0.02 mg/ml by the total protein. The test cultures were reference strains of S. aureus ATCC 25923, E. coli
ATCC 25922, P. aeroginosa ATCC 27853.

Results. The antimicrobial effect was found to be in direct proportion to the exposure time, concentration and activity of structural-met-
abolic complexes of lactobacteria and lactobacteria with saccharomycetes. The MBC of lactobacteria filtrates for S. aureus ATCC
25923, E. coli ATCC 25922, P. aeruginosa ATCC 27853 was 0.27 mg/ml by protein, and lactobacteria and saccharomycetes —0.21
mg/ml by protein. The structural-metabolitic complex of Lactobacillus with a concentration of 0.14 mg/ml by protein also presented
bactericidal effect on the culture of P. aeruginosa ATCC 27853. The lowest tested concentrations of the studied Lactobacillus
rhamnosus GG (0.03 mg/ml by protein) filtrates and combinations with Saccharomyces boulardii (0.02 mg/ml by protein) caused
a decrease in the optical density of the reference strains of S. aureus ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853 by 77.16-82.30 %, 51.25-52.78 %, 31.43-31.58 % (P < 0.01), respectively. The MICs values corresponded to the MBCs.
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Conclusions. As a result of the studies, the sensitivity of S. aureus ATCC 25923, E. coli ATCC 25922, and P. aeruginosa ATCC
27853strains to both structural-metabolic complexes of lactobacteria and saccharomycetes was determined. The obtained
minimum inhibitory/bactericidal concentrations of the studied filtrates of L. rhamnosus GG and S. boulardii will be useful in
the development of promising antimicrobial agents for alternative or add-on therapies of diseases having various origins.

MpoTMBOMUKPOOHAA aKTUBHOCTb CTPYKTYPHO-METabOAUTHBIX KOMNAEKCOB
L. rhamnosus GG u S. boulardii otTHocuteAbHo S. aureus ATCC 25923,
E. coli ATCC 25922, P. aeruginosa ATCC 27853

E. 10. UcaeHko, E. B. Kouapb, T. H. PuxkoBa, E. M. bBabuu

Llenb paboTbl — onpeaenuTb YyBCTBUTENBHOCTb ped)epeHTHbIX LUTAMMOB K CTPYKTYPHO-METabOoNUTHBIM KOMMNEKCaM OTAENbHO
Lactobacillus rhamnosus GG v B kombuHauumn ¢ Saccharomyces boulardii ons 060CHOBaHUS BO3MOXHOCTM CO3aHNS NPOTUBO-
MUKPOBHBIX NPenapaToB ¢ NOMMGYHKLMOHANBHOM aKTUBHOCTBHO.

Marepuansi n metoabl. CTpyKTYpHO-MeTabonMTHbIE KOMMIEKCH NakTobaKkTepuii 1 nakTobakTepuil 1 caxapoMULIETOB nomyyan
aBTOPCKVM crioco6om Be3 Ncnonb3oBaHus UTaTenbHbIX cpes. MuHrManbHble MHMoupytoLme koHueHTpauuy (MUK) n MuHnmans-
Hble BakTepuumaHble koHueHTpauwm (MBUK) onpenensnm MUKPOMETOA0M CEPUIAHBIX Pa3BeeHUIA B XXMAKO NUTATENbHON cpese
B 96-nyHouHOM nnaHLwete. Ansa yctaHoeneHus MUK cnekTpooToMETprUYECKN M3MEPSnIM ONTUYECKYH MIOTHOCTL 0BpasLoB ¢
noMoLLbo aHanmuaatopa «Lisa Scantm EM» (Erba Mannheim, Yeluckas Pecny6bnvka), a ans MBuK aenanm Bbices Ha TBepzyto
nuTaTenbHyto cpedy. KoHueHTpauum uccnegyeMbix BeLeCTB Haxoaunuces B gnanasoHe ot 1,10 go 0,02 mr/mn no obiyemy Benky.
TecT-kynbTypamm 6binun pedpepeHTHble Wrammbl S. aureus ATCC 25923, E. coli ATCC 25922, P, aeruginosa ATCC 27853.

Pesynbratbl. YcTaHoBNEHa NpsMOnponopLMoHanbHas 3aBUcMOCTb NMPOTUBOMUKPOGHOTO achdhekTa OT NPOSOMmKUTENBHOCTH
3KCMO3WLMK, KOHLIEHTPaLMM 1 aKTUBHOCTW CTPYKTYPHO-METaBONUTHBLIX KOMMIEKCOB NakTobakTepuii U nakTobakTepuii u caxa-
pomuueToB. MuHnManbHas 6akTepuumaHas KoHUEHTpauus dunstpatos naktobaktepuit ans S. aureus ATCC 25923, E. coli
ATCC 25922, P. aeruginosa ATCC 27853 coctaeuna 0,27 mr/mn Genka, a nakrobakrepuit u caxapomuuietos — 0,21 mr/mn benka.
CtpykTypHO-MeTabonuTHbIN komnnekc Lactobacillus ¢ koHueHTpauueit 0,14 mr/mn 6enka Takke 6akTEpUUMAHO LeicTBOBAn
Ha kynbTypy P aeruginosa ATCC 27853. HaumeHblLune ncnbiTyeMble KOHLEHTpaLmn ncenegyemblx unstparos Lactobacillus
rhamnosus GG (0,03 mr/mn 6enka) n kombuHaummn ¢ Saccharomyces boulardii (0,02 mr/mn Benka) BbI3blBanu CHUKEHUE ONTUHECKON
NNOTHOCTM pedbepeHTHbIX WTammoB S. aureus ATCC 25923, E. coli ATCC 25922, P, aeruginosa ATCC 27853 Ha 77,16-82,30 %,
51,25-52,78 %, 31,43-31,58 % (p < 0,01) cooTBeTCTBEHHO. MUHUMaNbHbIE GaKTEPULIMAHLIE KOHLIEHTPALIMM COOTBETCTBOBAMNM
MVHWUMaTbHBIM UHTMOMPYHOLLUM KOHLEHTpaLMsIM.

BbiBoabl. B pesynsrarte vccnenoBaHwii onpeaeneHa YyBCTBUTENBHOCTL WTaMMoB S. aureus ATCC 25923, E. coli ATCC
25922, P. aeruginosa ATCC 27853 kK 060MM CTPYKTYpPHO-METabOoNUTHBIM KOMMEKCaM NMakTobakTepuin 1 CaxapoOMULIETOB.
MonyyeHHble MUHUManbHbIE MHIMOMPYOLLME/OaKkTepULMaHbIE KOHLEHTpauun uccnegyemblx unstpatoB L. rhamnosus
GG wn S. boulardii npurogaTcs npy co3ngaHuM NepCnekTUBHLIX NPOTUBOMUKPOOHBIX MpenapaTtoB AN ansTepHaTUBHON UMK
[OMOMHUTENBHOM Tepanuu Npu 3aboneBaHNsaX PasnuM4HOro reHesa.

EdbeKTMBHICTb BUKOPUCTAHHS MOHOKOMMOHEHTHMX | KOMOGI-
HOBaHMX NPOBIOTUKIB AOBEAEHA NPY 3aXBOPHOBAHHSIX PI3HOT
etionorii [1-4]. BionoriyHi npenapatk, WO npeacTaBneHi
JeKinbkoMa LuiTamamu-aHTaroHictamu, nepegbavarTb
nornepegHe OKpeMe KynbTUBYBaHHS MIKpOOPraHi3miB i3
HaCTYMHUM MeXaHiYHUM iX NoeaHaHHsM abo cninbHO
BUPOLLEHY KymnbTypy pi3HuX BakTepianbHUX 00’eKTiB.
BcTaHOBMEHO po3LMpeHHst cnekTpa npoTUMIKPOOHOI i
NPOZYLEHTIB YHACMiAoK CRibHOMO iHKyOyBaHHS PisHNX
LuTamiB MikpoopraHiamis [1,2].

LLInpokim cnekTpom BionoriYHoi akTUBHOCTI LLOA0 NaTo-
reHHVX GakTepil, NopsaA 3 LinMmm KiTuHamm npoBioTnyHUX
KynbTyp, BOMOAjHTb N OKPEMI iXHi KOMNOHEHTY Ta NPOAYKTM
XnTTegianbHocTi [1,4,5]. MokasaHo, Wo Ansg OTpUMaHHs
(pyHKLIOHANBbHUX IHFPEAIEHTIB i3 LLUMPOKUM cnekTpoMm Bio-
TIOYHOI aKTUBHOCTI AOLINBHO OTPUMYBATH Ta BUKOPUCTO-
BYBaT riAponi3aTy Pi3HNX BB MiKpoopraHiamis. BpisHi 3
LiNbHOKIITUHHUMM MPOBIOTUYHUMM LUTAaMaM KOMMOHEHTM
Aesknx bakTepianbHUX Kyrnstyp (MeTabonitv Ta doparMeHTH
KMITVHHUX CTIHOK) CTUMYTIOKOTB Y LUTaMa-aHTaroHicTa npo-
DYKLit0 @HTUMIKPOBHWX PEYOBWH [6].

[ocnimxeHHs oCTaHHIX POKiB Nokasanu, Lo psig npo-
6i0TNYHMX MikpoOpraHiamiB NpogyKytoTb GakTepioLmuHK Ta
6aKTepioLMHONOAIOHI PeYOBMHY, AKi 32 MexaHi3MoM Aii
6nn3bki 0O aHTUOaKTepianbHNX Npenaparis i NPUrHIYYOTb
3pOCTaHHS KNOCTPUAiN, MicTepin, canbMOHen, wuren,
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CMHBOTHIHOT nanuykm [5-8]. Nlaktobaumnu y npoueci meTa-
6oniamy Le npoaykytoTb aHTUGIoTVKONOAIOHI CybCTaHLji —
NaHTUBIOTVKM, KOTPI 32 MEXaHI3MOM fAii He BiAPI3HAOTLCS
Bin GakTepiouuHiB, ane MaloTb MEHLLY YYTIMBICTb A0 A
aminas i npoteiHas, MiCTATb aMiHOKUCTOTH, ki HE NPUCYTHI
B BakTepioLyHax. Bucokuii piBeHb NpOTUMIKPOBHOI akTyB-
HOCTI NPOAYKTW XUTTERIANbHOCTI Lactobacillus rhamnosus
matoTb 8o Bacillus brevis, Bacillus pumilus, Bacillus
subtilis, Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus, Vibrio harveyi, Acinetobacter sp. i
Arthrobacter sp. BupasHnmn aHTWbakTepiansHumm BnacTtu-
BOCTSIMM XapaKTepu3ytoTbest MeTabonitn Saccharomyces
boulardii ctocoBHo Staphylococcus aureus, Streptococcus
pyogenes, Escherichia coli, Klebsiella pneumoniae,
Enterobacter aerogenes, Salmonella typhi, Acinetobacter
baumannii, Pseudomonas aeruginosa, Proteus mirabilis.

MeTa po6oTtu

BuaHaunT YyTnNnBICTL pedepeHTHUX WTamiB 4O CTPYK-
TYPHO-METAbOoMITHUX KOMNIEKCIB okpeMo Lactobacillus
rhamnosus GG Ta B koMGiHalji 3 Saccharomyces boulardii
A5 06rpyHTYBaHHS MOXIMBOCTi CTBOPEHHS NPOTUMIKpOD-
HWX Npenaparis i3 NonigyHKLIOHaNbHOK0 aKTUBHICTIO.

KatoueBble croBa:
MeTaboANTHI,
CTPYKTYpHbIE
KOMMOHEHTbI,
NPOTUBOMUKPOOHbIE
CBOICTBA,
CaxapoMMLETI,
AaKTOBaKTEPUM,
pedepeHTHble
WTaMMBbl.
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Martepianu i MeToAH AOCAIAKEHHA

EkcnepumeHTanbHi JocnimkeHHs npoBoaunu B nabopa-
TOpIi NPOINaKTUKA KpanmuHHKX iHekuin Y «IHeTutyT
Mikpobionorii Ta imyHonorii imeHi I. 1. MeyHnkoBa HAMH
Ykpainuy. OTpUMaHHs CTPYKTYpHO-MeTabomiTHUX Komn-
nekcis Lactobacillus rhamnosus GG Ta Saccharomyces
boulardii HOBOrO NOKOMIHHSA 34iNCHIOBANK aBTOPCbKUM
cnoco6om 6e3 BUKOPUCTaHHS TPaAULIAHIX XVBUIbHUX Ce-
penosuw [6,9]. MikpobHi knitunu Lactobacillus rhamnosus
GG i3 cumbiotnky PREEMA® (Schonen, LUBeiiuapis) Ta
Saccharomyces boulardii (3 npobioTnyHoro npenapary
BULARDI®, Schonen, Leeiiuapist) perigpatysanu B 0,9 %
PO34MHI HaTpilo Xropuay Ta BUPOLLYBanu NpoTsroM Aobu
npw Temnepatypi 37 °C. Mikpo6Hy macy sigmuanu 0,9 %
po34rHOM HaTpito xnopuay npu 1000 g ynpogosx 30 x8u-
TIMH He MEHLU HiX TP,

[ns oTpuMaHHs AesiHTerpary (CTPYKTYPHIX KOMMOHEH-
TiB) NpuroToBneHi cycnexsii L. rhamnosus GG 3 Bukopuc-
TaHHaM wkanu McFarland (10,0 oguhmupb McF) Ha npunagi
Densi-La-Meter (PLIVA-Lachema Diagnostika, Yecbka Pe-
cny6nika) onPOMiHI0BaNM HU3bKOYACTOTHUMM YrETPa3ByKO-
ByMM xBunsmu (reHepatop "3—109). O6pobky 3airicHioBanm
Yy BOAHOMY CEpEAOBMULL B KinbLIEBOMY MPUCTPOI reHepaTopa
B Aiana3oHax vactot Af2 = 35+50 kI (fmax = 40,0 k') npm
amnnityai 30ymkerHs U = 15 B Ha HaBaHTaxeHHi R =50 Q
(P = 5 BT). KoediLlieHT nepeTBOpeHHSI eneKkTpUYHOI B
aKyCTWU4HY MOTYXHICTb CTaHoBMB 1) = 5 %, T06TO cepeaHs
MOTYXHICTb aKyCTUYHUX KOMNMBaHb Y MICLi po3TallyBaHHs
bionoriyHux o6’exTiB gocarana 0,25+0,5 Br.

CTpYKTYpHi KOMMOHEHTW Haaani 3aCcTOCOBYBaM Anst
BUPOLLYBaHHS KynbTyp naktobakTepin i rpubis. [ns otpu-
MaHHs MeTaboniTiB B yNTPa3ByKOBUI Ae3iHTerpaT BHOCUIN
cycnensii L. rhamnosus GG 3 ontuyHoto winbHictio 10,0
onuHNLb 3a Wwkanoto McF abo cymil MikpoGHUX cycneHsin
L. rhamnosus Ta S. boulardii (1:1) 3 onTuyHoto LwinbHicTio 10
oanHMLb 3a Lwkanoto McF (nociBHuii matepian cTaHoBUTb
10 % Bin 3aranbHoro 06’emy). KynbTvByBaHHS 3gilicHI0Ba-
v npu Temnepatypi 37 °C y MikpoaepodinbHUX yMoBax
npotsarom 3 gi6. Mpogyktn metaboniamy L. rhamnosus GG
i S. boulardii uentpudpyrysamm npu 1000 g 30 xBunuH,
CynepHaTaHT (insTpyBanu 3a 4OMOMOrol MeMBpaHHUX
inktpis «Bnaainop» MOAC-B Ne 4 (giameTp nop 0,2 Mkm)
i BUKOPUCTOBYBaNM Ans noAanbLUMX AoCHimKeHb [6,9].

Marepian ans gocnimkeHb 2 3pasku: CTPYKTypHO-MeTa-
6onitHuiA komnnekc L. rhamnosus GG (ML), wo opepxanu
KynbTUBYBaHHSAM NakTobakTepi y BnacHux AesiHTerparax,
Ta KoMBiHaLif CTPYKTYpHO-MeTaboniTHOrO KoMnneKkcy
L. rhamnosus GG i S. boulardii, .0 ogepaHa KynbTuBy-
BaHHAM CniMbHVX KyNnbTyp NakTobakTepint i caxapoMiLeTiB
y pesinterparax naktobaktepin (MLS).

TecT-kynbTypu Ana pocnimxeHs: S. aureus ATCC
25923, E. coli ATCC 25922, P. aeruginosa ATCC 27853 —
oTpumanu 3 Konekuii myseto MikpoopraHiamis Y «IMI
HAMH» (m. XapkiB). bakTtepianbHi cycneHsii rorysanu 3a
ponomoroto 0,9 % poadnHy HaTpito xnopuay. OnTuyHa Link-
HicTb Npob Bignosigana 0,5 oguHwui 3a wkanoto McFarland
(npunag Densi-La-Meter (PLIVA-Lachema Diagnostika,
Yecbka Pecny6nika)).

BusHaueHHs wyTnuBoCTi pedepeHT-wTami bakTe-
pii 0o BionoriYHO aKTUBHUX CTPYKTYPHO-MeTaboniTHMX
KOMMNAeKciB nMpobioTUYHMX MIKpOOpraHiamiB 3ailicHI0Banm
MIKPOMETOAOM CepiliHNX PO3BEEHb Y PIdKOMY XUBWIb-

Homy cepeposuLi 3rigHo [10,11]. MeToawmky nposoannv B
nonicTuponosux 96-nyHKOBKUX MnaHLeTax BUPOBHWLTBA
TOB «EKCIMKAPTOTPEM» (Ykpaina). MeToa cepiitHmx
po3BefeHb Y PiKOMY XMBUILHOMY CEPELOBULL 3aCHOBAHO
Ha BUKOPWCTaHHI NOABIMHWX NOCNILOBHMX PO3BEAEHb KOH-
LieHTpaLlii 4OCMIAHUX PEYOBMH Bif MaKCUMarnbHOI 4O MiHi-
manbHoi. [ns ML koHueHTpauii craHoBunm Big 1,1 mr/mn
10 0,03 mr/mn 6inka, a ans MLS - 0,83 mr/mn o 0,02 mr/mn
6inka. BuaHaueHHs 3aranbHoro 6Ginka 3aicHioBanu MeTo-
aowm Jloypi, 3rigHo 3 MeTogukoto [12]. KonopumeTpuyHuia
METO[, KiflbKICHOTO BU3HAYEHHS I'PYHTYETLCS HA YTBOPEHHI
3abapBneHX MPOAYKTIB CUHLOTO KOMNbOPY, ki YTBOPIOTb-
€S B pe3ynbTati ABOX CaMOCTilHUX peakuin. Metop Jloypi
3aCHOBaHO Ha koMbiHaLlii 6iypeToBoro MeToay (YTBOpPEHHS
3abapBneHoro KOMMNEKCy NenTuaHWX 3B’A3KiB i3 Migat)
Ta meTony PoniHa (yTBOpeHHs 3abapBneHoro Kommnekcy
peaktuBy PoniHa 3 apomMaTU4HUMK aMiHOKMCIIOTaMM).
[JocnigHi npobu MiCTUNK pisHi KOHLEHTPaLi CTPYKTYpHO-Me-
TaboniTHMX KOMMMEKCIB, piake XWBUNbHE CepefoBuLLe
(BynbiioH Mionnep—XiHToHa) Ta 6akTepianbHy CyCreHsito
TecT-kynbTyp. HeratusHnin koHTponb K (=) — xuBunbHe
cepefoByLLe 3 JOCMiMKyBaHUMU inbTpaTamMu (3amicTb
TecT-KynbTyp Aofgasanv 0,9 % posynH HaTpito xnopuay).
Mo3uTnBHUIA KOHTPOnb K (+) — XMBMNbHE CepenoBuLLe
3 TecT-KyrnbTypamu (3amicTb JOCTiLKyBaHOro instpary
popasanu 0,9 % posunH HaTpito xnopuay). Bumiptosanu
ONTUYHY LWMbHICTb BUXigHUX 3paskiB (0 rogumH) i micns
iHKybyBaHHs npu Temnepatypi 37 £ 1 °C yepe3 5 i 22
roguHu. [Ina BCTAHOBMEHHS MiHiManbHoI BakTepuumaHoi
koHUeHTpauii (MBUK) cTpykTypHO-MeTaboniTH1X Komn-
nekcis L. rhamnosus GG i S. boulardii 3 KOXHOI NyHKU
pobunu BUCIB Ha LLiNbHE XWBUINbHE CepenoBuLLe (arap
Mionnep-XiHToHa). MiHiManbHoto iHribyBanbHOW (MpurHi-
YyBasbHO) KoHLeHTpaieto (MIK) cTpykTypHo-mMeTaboniT-
HOrO KOMMMEKCY 3 cepii NOCMiZOBHWX PO3BEAEHb BBAXANM
HaHVKYY KOHLIEHTPaLLito AOCNIAHOT PEYOBUHM, LLO NPUrHi-
yyBarna pict pedepeHTHUX LUTaMiB MikpoopraHiamis. O6nik
pe3synbTaTiB 34iMICHI0BaNY BisyarnbHO (MOBHE MPUTHIYEHHS
BWAMMOTO POCTY) Ta CEeKTPOOTOMETPUYHO (BUMIptOBanu
OMNTUYHY LLIMNbHICTb 3pa3KkiB 3a JOMOMOroK aHanisatopa
«Lisa Scantm EM» (Erba Mannheim, Yecbka Pecny6bnika)
npy poBxuHi xBuni 630 HM). [ing o6uncneHHs cTyneHs
iHribyBaHHA TeCT-KynbTyp CTPYKTYpHO-MeTaboniTHUMm
KoMnnekcamn NpoBioTUYHNX MIKPOOPraHi3MiB BUKOPUCTO-
ByBanu copmyny:

(On - On)
On

% iHribyBanHs (npurHivenHs) = 100 — x 100,

ne Op — onTuyHa WinbHicTb AoCTigHOT Npobu;
OH — ONTUYHA LLiNbHICTb HEraTMBHOTO KOHTPOH;
On — ONTUYHAa LWUiNbHICTb NO3UTUBHOTO KOHTPONHO [13].

ExcnepvmeHTanbHi aHi HaBefeHi Sk cepenHe 3Ha-
YeHHst (X) i cTanpapTHa nomunka cepeaHsoro (SE). Cra-
TUCTWUYHE MOPIBHSIHHS MiXK OKPEMUMW rpynamMi BUKOHAMM
3a [0MNOMOroK OAHOAKTOPHOMO AWUCNEPCINHOIO aHanidy
(ANOVA) 3 nonpaBkoto 3a Tectom boHdeppoHi. Bigmin-
HOCTI BBaX@nu CTaTUCTUYHO 3HAYYLLMMU, KONU 3HAYEHHS!
6ynm *p < 0,05, **p < 0,01, ***p < 0,001 wopo HeraTMBHOrO
koHTpomio, § — p < 0,01, # - p < 0,001 wWoao NO3NTUBHOO
KOHTpOnto. BCi ekcnepuMeHTH NoBTOptOBanu He MeHLue
HXK TpWui.
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Pe3yAbTati

MiHimanbHi iHribyBanbHi KOHLEHTpaLii CTPYKTypHO-Me-
TabonitHoro komnnekcy L. rhamnosus GG (ML), sikui
Ofepxanu KynsTUByBaHHSIM NakTobakTepin y BnacHUx
JesiHTerpatax, Ta kombiHaLjii CTpyKTypHO-MeTaboniTHOro
komnnekcy L. rhamnosus GG i S. boulardii, koTpy onep-
XaHO KynbTVUBYBAHHSAM CMiNlbHUX KyMbTYp NnaktobakTepin i
caxapoMiLETiB y fiesiHTerpatax nakrobakrepin (MLS), wo
MPUTHIYyBau picT pedhepeHTHUX TECT-KYNLTYp Nnokasanm
BiOMiHHI pe3yneTatu (puc. 1).

Mig Yac ekcnepuMeHTanbHUX AocnimKeHb 5- i 22-ro-
[VHHOTO BNnMBY (PinNkTPaTiB BCTAHOBUIW, LLO iHTEHCUBHICTb
3MiH 3anexuTb Big KoHueHTpauii ML/MLS i tpuBanocTi
KynbTuByBaHHA. ONTUYHA WiNbHICTb JOCMIAHMX 3paskiB
(S. aureus ATCC 25923, E. coliATCC 25922, P. aeruginosa
ATCC 27853) nicnsi 5-roguHHoI iHKyBauii y Tpbox Hali-
6inbLUMX KOHLEHTPaLisiXx 060X CTPYKTYpHO-MeTaboniTHUX
komnnekciB Oyna Ha piBHi 3 BUXiOHAMK 3HAYEHHAMM Ta
3biranacs 3 nokasHWKaMy HEraTUBHOTO KOHTPOIH, LU0
CBIiUMTb MPO MOBHE MPUTHIYEHHSI POCTY Ta PO3MHOXEHHS
TeCT-KynbTyp. Bnnue Huxunx koHueHTpauin ML/MLS npu-
3BOAMB [0 YaCTKOBOTO iHribyBaHHs 30yAHWKIB: BipOrigHOI
Pi3HNLL LLIOAO NOKA3HMKIB OMTUYHOT LLINBHOCTI NO3UTUBHOO
KOHTPOIKO HE BCTAHOBWNM (puc. 1 a—e). 3BinbLuytoun exc-
no3uLii KynbTUBYBaHHS A0 24 roauH, OTpUMany BigMiHHI
pesynbratu. MNpoba MLS y koHueHTpauisx Big 0,83 mr/mn
fo 0,21 mr/mn Ginka BusiBuna GakTepuuMaHWiA BNMB Ha
wram P, aeruginosa ATCC 27853: noka3HUK1 OMTUYHOT
LLiNbHOCTI UyX JOCHIAHMX 3pasKiB BignoBigani 3Ha4eHHAM
HeratmeHoro koHTponto (0,061 + 0,001-0,067 + 0,007) (puc.
16). IcTOTHWI iHriByBanbHWIA BNAKB NaToreHHoro 3byaHuka
BCTaHOBUIM Npy kKoHUeHTpauisix MLS 0,1 mr/mn i 0,05 mr/mn
6irka, NpUrHiYeHHs poCTy 3a3Ha4yeHoro LWTamy Binbyearnocs
Ha 56,28 % T1a 33,97 % BignosigHo (p =0,01). MIKMLS ans
P, aeruginosa ATCC 27853 cTaHoBwB He GinbLue Hix 0,02
mr/mn Binka: 3HKEHHS! ONTUYHOI LLiNIbHOCTI cnocTepiranu
10 0,5268 0,013 y NOpiBHAHHI 3i 3HAYEHHSMY NO3UTUBHOTO
koHTpomto 0,6691 + 0,033. CTyniHb iHribyBaHHS pocTy pe-
(hepeHTHOro LUTaMy NCeBAOMOHAZ NPY HAWMEHLLI BUNpPO-
6yBaHin koHueHTpauii MLS ctanoBus 31,58 % (p = 0,01).

Buwi npotumikpoGHi BnacTveocTi wopo P aeruginosa
ATCC 27853 mana npoba ML nopisHsiHO 3i 3pa3kom MLS.
[onaBaHHs 10 cepenoBuLLa KynbTuByBaHHs ML y KOHLEH-
Tpauji Big 1,10 mr/mn go 0,14 Mr/Mn Cnpu4rHANO HaGINbLLY
CTaTUCTUYHO BipOriZHY NPOTUMIKPOGHY Aito o0 06paHoro
LUTaMy NceBaoMoHag (puc. 1a). OnTnyHa LWinbHicTb fjocnip-
HUX Npo6 Gyna Ha piBHi 3 iXHIMW BUXIAHUMU 3HAYEHHAMM
Ta NokasHMKamm HeratueHoro koHTposio (0,057 + 0,005—
0,069 £ 0,002), wo caiguntb Npo 100 % npurHiveHHs pocTy
TecT-kynbTypu. Micnga Bnnuey MLS y koHueHTpauisx 0,07
mr/mn i 0,03 mr/mn cnocTtepirany CTaTUCTUYHO BIpOTiaHE
3HVDKEHHS OMTUYHOI LLiNBbHOCTI eKCIepUMEHTanbHX 3paskiB
LLOZI0 NO3WUTMBHOTO KOHTpOIo. CTyniHb iHribyBaHHs pocTy
JocnimpkyBaHoro 30yaHUKa NCeBLOMOHA HaMeHLNMU
BUNpoOyBaHWMW KOHLiEHTpaLismu ctaHoBuB 37,85 % Ta
31,43 % (p < 0,01). OTxe, npoTumikpobHa akTuBHicTb ML
LLIOA0 MOBHOTO MPUrHiYeHHs pocty P. aeruginosa ATCC
27853 nposiBnsnacs B koHueHTpauii 0,14 mr/mn, a MLS —
0,21 mr/mn.

3acTocoBytoun ML y koHueHTpauisx Big 1,10 mr/mn
po 0,27 mr/mn 6inka, cnoctepirarn 100 % iHribyBaHHs
pocty E. coli ATCC 25922, a 0,07 mr/mn Ta 0,03 mr/mn
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6irnka — BiporigHe 3HKEHHs! ONTUYHOI LiNbHOCTI TeCT-Ki-
TWH. IHribyBaHHSA poCTy peepeHTHOrO LTaMmy eLlepuxi
npy 3a3HaveHnx KoHueHTpauisax ML ctaHoBuno 56,12 %
(p < 0,001) Ta 52,78 % (p < 0,01) BignosigHo (puc. 1s).
MiHiManbHa koHueHTpauis ML, koTpa HeobxigHa Ans nos-
HOro NpurHiYeHHs pocTy E. coli ATCC 25922, igpisHsanacs
Bif, aHaNoriyHMX 3Ha4eHb ansa P. aeruginosa ATCC 27853
(0,14 mr/mn 6inka) Ta craHosuna 0,27 mr/mn Ginka.

[onaBaHHs o cepeposuLa iHkybauii MLS y kinbkocTi
Big 0,83 mr/mn oo 0,21 mr/mn 3a 3aranbHuM 6inkom cynpo-
Bomxysanocs 100 % npurHiveHHsm pocty E. coli ATCC
25922 (puc. 12). MeHLLO Mipoto BNMBany Ha 3pOCTaHHs
Ta PO3MHOXEHHSI MIKPOBHYX KNiTUH 3pasku MLS i3 KoHLEH-
Tpauisgmu 0,1 mr/mn, 0,05 mr/mnn i 0,02 mr/mn Ginka — cTyniHb
iHribyBaHHs pocTy cTaHoBwB 65,88 % (p < 0,001), 60,07 %
(p <0,001) 12 51,25 % (p < 0,01) BignosigHo. MiHimanbHa
KOHUeHTpaList MLS, Lo BrknvKkana noBHy eniMiHadiio E. coli
ATCC 25922, 6yna HapiBHi 3 HaIMEHLLIOK KOHLIEHTPaLieto,
ska HeobxigHa ans 100 % npurHiyeHHs pocTy P, aeruginosa
ATCC 27853, Ta ctaHosuna 0,21 mr/mn Ginka.

Exkcnosuuia S. aureus ATCC 25923y npobax ML i3 koH-
ueHTpauismu Big 1,10 mr/mn go 0,27 mr/mn Binka cnpusna
100 % npurHiYeHHI0 pocTy 3a3HadeHoro wramy, a 'y 0,14
Mr/Mn Binka — 3HWXKEHHS KINbKOCTi MOPIBHSIHO 3 NO3UTYB-
HUM KoHTponem Ha 83,3 % (p < 0,001). MIK ans o6paHmx
koHLUeHTpauin ML wopo S. aureus ATCC 25923 cTaHoBuna
He 6inbLue Hix 0,03 mr/mn Ginka: CTyniHb iHribyBaHHs pocTy
pedepeHTHoro wramy — Ha 82,3 % (puc.19).

Brnabky NpoTUMIKPOBHY akTWBHICTb Wodo S. aureus
ATCC 25923 nposieuna npoba MLS (puc. 1 e). Baktepuuma-
HWA BNAMB CMOCTepirani Npu 3acToCyBaHHi KOHLEHTpaLin
Big 0,83 mr/mn go 0,21 mr/mn Ginka. Huxdi koHUeHTpaii
(0,1 mr/mn, 0,05 mr/mn, 0,02 mr/mn Ginka) BUABRSANKW CTaTUY-
HO BipOriAHE 3HMKEHHS OMTUYHOT LWINBHOCTI AOCHiAHUX NPo6
MOPIBHSIHO 3 NO3UTVBHM KOHTPONEM. IHribyBanbHuMiA ehekT
umx 3paskiB MLS nposiBnsBcs 3armbenmio cradinokoka
Ha 86,26 %, 79,88 % T1a 77,16 % (p < 0,001) BignosigHo.

MiHiManbHa 6akTepuumaHa koHueHTpauis (MBuK) ML
ANsi TPbOX 0OpaHnX pedhepeHTHUX Wwramis S. aureus ATCC
25923, E. coli ATCC 25922, P. aeruginosa ATCC 27853
craHoswuna 0,27 mr/mn 6inka, a ans MLS — 0,21 mr/mn Ginka
(mabn. 1). Bunsatkom ctana npoba ML i3 koHLeHTpaLjieto
0,14 mr/mn 6inka, sika GakTepuUMaHO Aisna Ha KynsTypy
P, aeruginosa ATCC 27853. 3a pesynbsratamv fOCTIDKEH-
Hs MIK, ML, HeobxigHa [nsi NOBHOTO MPUrHIYEHHST pOCTY
P, aeruginosa ATCC 27853, ctaHoBuna 0,14 mr/mn Ginka,
a ana E. coli ATCC 25922 Ta S. aureus ATCC 25923 -
0,27 mr/mn 6inka, WO BiANOBIANO HalHWkIA GakTepu-
LMOHIM KOHLeHTpaLlii.

Mip yac aHanisy nokasHuKiB BUSBNEHA 3aNEXHICTb
KOHLIEHTpaLii JoCniaHUX inbTpaTiB Ta BUPaXeHOCTi Npo-
TUMikpoBHoro edbekTy. KoedillieHT kopensii HeaanexHo
Bify CTPYKTYpHO-MeTaboniTHOro komnnekcy ans S. aureus
ATCC 25923 1a E. coli ATCC 25922 popisHtoBaB r = 1.
Ons P aeruginosa ATCC 27853 BcTaHoBneHa CunbHa
npsiMa KopensuinHa 3anexHicTb Mix KoHUeHTpauieto ML Ta
CTyneHeM iHribyBaHHs pocTy 36yaHuka (r = 1), a gns MLS
BWSIBMEHO 3BOPOTHWIA KOPENALIHWIA 3B'A30K MOMIPHOT CUmnu
(r=-0,470486). Takox NpsiMy 3aNEXHICTb BCTAHOBINEHO MiX
iHribyBaHHAM pOCTy 06PaHNX MIKPOOPraHi3MiB i TpMBanICTHO
eKcnoauuii Ans ABOX HaMeHLWWX KoHueHTpauin ML Ta
MLS (r=1).
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Puc. 1. 3HayeHHs MiHiManbHoi iHribyBanbHoi koHUeHTpauii ans P. aeruginosa ATCC 27853 (a, 6), E. coli ATCC 25922 (g, 1), S. aureus ATCC 25923 (a, €), CTPYKTypHO-MeTabo-
niTHUX komnnekcis L. rhamnosus GG (ML), LLo oaepxaHi KynbTByBaHHSM NlakTobakTepiil y BNacHux AesiHTerpatax (a, B, A), Ta kombiHaLjii CTPYKTYpHO-MeTaboniTHOro KoMmnekcy
L. rhamnosus GG i S. boulardii, 4o ofepxaHa KynsTUByBaHHSIM CMinbHUX KynbTyp NakTobakTepilt i caxapoMiLeTiB y AesiHTerparax naktobakrepiit (MLS) (6, r, €), HeraTuBHOrO
KoHTponto K (=) — XmBuMnbHe cepeaoBuLLe 3 4OCMILXKXYBaHUMM (DinbTpaTamm, NO3MTUBHOMO KOHTPOMio K (+) — X1BUNbHE CepefoByLLE 3 TECT-KynbTypamu. [laHi ONTUYHOI LinbHOCT
HaBefieHi Sk CepeaHe 3Ha4eHHs JOCMIAHMX | KOHTPOMbHIX 3paskiB (x + SE, n = 3).

*2 BiAMIHHOCTI JOCTOBIPHI *: p < 0,05, **: p 0,01, ***: p < 0,001 wopno HeratnsHoro koHTponto K (—) Ta §: p < 0,01, #: p < 0,001 LoA0 NO3NTUBHOTO KOHTPONHO K (+).

Ta6bnuus 1. MiHimanbHa 6aktepuumaHa koHueHTpauis (MBuK) ans pedepeHTHNX WTaMiB (3@ HAsBHICTIO/BIACYTHICTIO POCTY Ha LLiNbHOMY XWBUIbHOMY
CcepenoByLLIi) CTPYKTYpHO-MeTaboniTHUX koMnnekciB L. rhamnosus GG, Lo ofepxaHi KynsTyByBaHHSAM naktobakTepiil y BnacHux fgesiHterpatax (ML),
Ta kombiHaLii CTpykTypHO-MeTaboniTHoro komnnekcy L. rhamnosus GG i S. boulardii, Wwo onepxaHa KynsTyByBaHHSAM CMiMbHUX KyNbTyp naktobakTepil i
caxapoMmiLeTiB y fesiHTerpaTax nakrobakrepin (MLS)

PedhepeHTHi wramm CTpyKTypHO-MeTaboniTHi KoHueHTpauis gocnigHux cinbTpariB 3a 3aranbHum 6inkom, mr/mn (ML/MLS)
Kkomnnekch 1,1/0,83 0,55/0,41 0,27/0,21 0,14/0,1 0,07/0,05 0,03/0,02
- - - - + +

P, aeruginosa ATCC 27853 ML
MLS - - - + + ¥
E. coli ATCC 25922 ML - - - + + ¥
MLS = - - + + +
S. aureus ATCC 25923 ML - - - + + +
MLS - - - + + "

-1 BiICYTHICTb POCTY; +: HAsiBHICTb POCTY.
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06roBopeHHsA

Pesynbratn ekcnepuMeHTanbHOro AOCNIAKEHHS LWOA0
BcTaHoBneHHs MIK ans pedepeHTHux wramis Gaktepin
CTPYKTypHO-MeTaboniTHUXx komnnekcis ML i MLS nokasa-
NN 3aNeXHICTb NPOTUMIKPOBHOTO edhekTy Bif TPMBANOCTI
eKCno3uLi, KOHLEHTpaLi Ta akTUBHOCTI JOCMIAHMX inb-
TpartiB Lactobacillus rhamnosus GG a6o 3 Saccharomyces
boulardii. KoHUeHTpaLjie-3anexHuii BNnms CTPYKTYpHO-Me-
TaboniTHIX KOMMNEKCIB Ha BUPAXEHICTb NPOTUMIKPOBHOI Al
[0BEEHO LLI0AO BCiX 06paHWX NPeaCTaBHIKIB TECT-KyNETYP
MikpoopraHiamis. [JaHi, Lo oaepani, NepeBaXHO CUMbHOMO
KOpensLiiHoro 38’a3Ky AaKTb MOXMUBICTL CTBEPLKYBATH:
BUSIBIEHA 3aKOHOMIPHICTb € MPUYMHOK 3MiH NapameTpis
(3HVKEHHS KOHLEHTPaLii T8 3MEHLLEHHS MPOTUMIKPOBHO-
ro edekTy), Wo Biabynucs, i He Mae B3AEMHOTO 3B'A3KY.
Pesynbrati y3romkyoTbCs 3 AaHUMU AOCAIAXEHb iHLIUX
aBTOpIB, SIKi BCTAHOBWIIU: CTYMiHb iHriOyBaHHS pocTy
Staphylococcus aureus 3anexuTb Bif, KOHLEHTpaLii Hi3nHy
(aHTnbioTVK, WO yTBOPEHUIA Lactococcus lactis) [13].

Pesynbrati JOCTiMKEHHS 5- Ta 22-roAMHHOTO BNAMBY
CTPYKTYpHO-MeTaboniTHUX komnnekcis ML i MLS nokasanm,
LU0 iHTEHCMBHICTb 3MiH OMTWYHOI LWiNbHOCTI 30YAHWKIB €
MPAMONPONOPLIAHOK TPUBAMNOCTI IXHBOTO iHKYOyBaHHS B
instpatax. OTpuMaHi pesynsratv NigTBEPIXKYIOTL AaHi,
LU0 OfiepXKanu paHilLe: piBeHb NPOTUMIKPOBHOT aKTMBHOCTI
NPOAYKTIB XKUTTELIANBHOCTI NPOGIOTUYHMX LUTAMIB Nak-
TOGAKTEPIN | cCaxapoMiLeTiB 3anexuTb Bif Yacy iHkybauii
30yOHVIKIB y AOCTIZKYBaHUX PeYOBMHAX [2]

Hwxui 3HayenHa MIK wogo P. aeruginosa ATCC
27853 BcTaHoBneHi Anst npodu ML nopiHSHO 3i 3paskom
MLS. lMpencrasneHi pesynstatin fobpe y3romKyTbes 3
[aHM1 nonepeaHix BNacHUX AOCTILKEHb LLOAO BUBYEHHS
MPOTUMIKPOBHUX BNACTUBOCTEN CTPYKTYPHO-METabOomMITHIX
komnnekciB Lactobacillus rhamnosus GG i Saccharomyces
boulardii. BctaHoBunw, Lo BCi inkTpat nakTobakTepin i
CaxapoMILIETIB, Siki OTPUMaHi aBTOPCbKMM CrIocoboM, Xapak-
TEPU3YIOTECS BUCOKMI MPOTUMIKPOBHIMM BNACTUBOCTSIMM
LLOAO NOMIPE3NCTEHTHINX YMOBHO-NATOMEHHUX | MaTOreHHUX
MiKpoopraHiamiB. Ane HanbinbLL BYpaXeHy NpOTUMIKPOGHY
aKTVBHICTb O rPaMHEraTMBHUX LUTaMiB GakTepiit Mana npoba
ML, wwo nigTBEpmKeHo B Lii nybnikauii Ha pedepeHTHOMY
LwTami nceaomoHag. CrinbHe KynsTvByBaHHs L. rhamnosus
GGi S. boulardii B ynsTpa3sykoBoMy AesiHTerparti naktobak-
Tepii fano amory NiaBULLMTA NPOTUMIKPOGHI BNaCTMBOCTI
MPOLYKTIB XWTTEAIANBHOCTI 10 NaToreHHnX KopuHebakTepii,
3aBASKM YOMY HaMBULLMIA NPOTUMIKPOOHWIA epekT Lwoao
wwrami Corynebacterium spp. tox + 3ymoeneHo MLS [2,14,15].
Omxe, NATBEPIKEHO 3aNEXHICTb NPOTUMIKPOBHOTO edekTy
Bif} aKTMBHOCTI AOCTAHMX (iNLTPaTIB Ha pedpepeHc-LUTamax
MikpoopraHiamiB.

BucHoBKH

1. MinimanbHa iHribyBanbHa koHueHTpauis ML ans
S. aureus ATCC 25923, E. coli ATCC 25922, P, aeruginosa
ATCC 27853 ctaHouna 0,27 mr/mn 6inka, a ana MLS -0,21
mr/mn Ginka. ML i3 koHueHTpauieto 0,14 mr/mn Ginka Takox
iHribyBanbHo aisB Ha kynetypy P aeruginosa ATCC 27853.

2. HaiimeHwi BunpoByBaHi KoHLEHTpaLyji 060X CTPyKTyp-
Ho-meTaboniTHYX komnnekcis ML (0,03 mr/mn 6inka) Ta MLS
(0,02 mr/mn 6inka) BUKNUKaNK iHribyBaHHS OMTUYHOI LLiNb-
HocTi pedhepeHTHUX Wwramie S. aureus ATCC 25923, E. coli
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ATCC 25922, P aeruginosa ATCC 27853 Ha 77,16-82,30 %,
51,25-52,78 %, 31,43-31,58 % (p < 0,01) BignosigHo.

3. MiHimanbHi 6akTepuUmMaHi KOHLEHTpaLii CTpyKTYp-
HO-MeTabomMiTHUX KOMMNMEKCIB nakTobakTepiit Ta NakTo-
GaKTepiit i caxapoMiLeTiB BigMnoBiAakTh iXHIM MiHIManbHAM
iHribyBanbHUM KOHLIEHTpaLlisM.

4. OTpuMmaHi CTPYKTYpHO-MeTaboniTHi KoMmmnekcu
L. rhamnosus GG i S. boulardii, He3aBaxaroun Ha Heobxia-
HICTb AarnbLUOro BCeOIYHOro BUBYEHHS!, Aal0Tb MOXIIMBICTb
po3rnsaaaTh ix sik nepcnekTUBHI 3aco0U 3 MOXIUBICTIO alb-
TepHaTMBHOI abo 10AaTKOBOI Tepanii Npy 3aXBOPHOBAHHSAX
Pi3HOrO reHesy.

MepcnekTuBK NnodanbLUKMX AochigKeHb Nepenbdaya-
10Tb JOCAiMKEHHS| KOMGIHOBaHOTO BNMBY CTPYKTYPHO-Me-
TaboniTHMx komnnekciB L. rhamnosus GG i S. boulardii 3
aHTMbakTepianbHAMK NpenapaTamy Ha Nonipe3UCTEHTHI
YMOBHO-NATOreHHi Ta NaToreHHi MikpoopraHiamu.
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The aim of the research was to evaluate the antimicrobial potential of cell-free extracts obtained in various ways from the pro-
biotic strain Lactobacillus reuteri DSM 17938 with respect to their ability to influence the proliferation of antibiotic-resistant
bacteria.

Materials and methods. Cell-free extracts were obtained: 1) from L. reuteri cell suspension, subjected to disintegration by repeated
freezing-thawing, L; 2) from L. reuteri culture, cultivated in its own disintegrate (ML); 3) from L. reuteri culture, cultivated in its own
disintegrate supplemented with glycerol (73.7 mg/ml) and glucose (72.1 mg/ml) (MLG); 4) from L. reuteri culture, cultivated in its
own disintegrate supplemented with ascorbic acid (20 mg/ml) (MLA). Multidrug-resistant (MDR) and extensively drug-resistant
(XDR) clinical isolates: Escherichia coli, Klebsiella pneumoniae, Lelliottia amnigena and Corynebacterium xerosis were used as
a test cultures. The investigation of the inhibitory activity of cell-free extracts was carried out by spectrophotometric method using
a microplate analyzer “Lisa Scan EM” (“Erba Lachema s.r.0.”, Czech Republic).

Results. Cell-free extract L exerted predominantly stimulatory effect on the proliferation of all studied test cultures. Cell-free extract
ML had significant inhibitory effect on the proliferation of E. coliand C. xerosis (growth inhibition indices were 24.8 % and 96.1 %,
respectively) and did not have significant effect on the proliferation of K. pneumoniae and L. amnigena. Cell-free extracts MLG
and MLA caused pronounced inhibition of the proliferative activity of all tested microorganisms. Growth inhibition indices were:
75.0 % and 90.7 % (E. coli), 77.9 % and 88.9 % (K. pneumoniae), 40.9 % and 77.9 % (L. amnigena), 99 % and 100 % (C. xerosis),
respectively.

Conclusions. The cell-free extracts obtained by cultivation of L. reuteriDSM 17938 in its own disintegrate supplemented with
glycerol and glucose or ascorbic acid have shown a pronounced antimicrobial activity against antibiotic-resistant bacteria in
vitro. After confirming safety and efficacy in vivo, they can be used to increase the efficiency of the therapy of diseases caused
by antibiotic-resistant microorganisms. The results of the study indicate the prospects of obtaining probiotic derivatives with
high antimicrobial activity by applying a combinatorial (precursor directed) biosynthesis strategy.

BeskniTMHHI ekcTpakTu Lactobacillus reuteri npotn aHTM6i0TMKOPE3UCTEHTHUX
6akrepii

0. B. KHuw, A. B. MapTtuHoB

MeTa po6oTK — OLHATY NPOTUMIKPOBHWIA NOTeHLjian Ge3KNITUHHUX eKCTPaKTiB, LU0 OTPUMaHI pisHUMK cnocobamu 3 npobio-
TU4Horo Wwramy Lactobacillus reuteri DSM 17938, 3a ixHbO 30aTHICTIO BNNMBaTW Ha nponidepayito GakTepilt, CTilkux o
aHTUBIOTHKIB.

Marepianu Ta meToam. beskniTUHHI ekcTpakTu oTpumyBanu: 1) i3 cycneHsii knitTuH L. reuteri, nigaaHux aesiHTerpawii LWisxom
6araTopasoBoro 3amMopoXyBaHHs-BifTaBaHHs (L); 2) i3 kynstypu L. reuteri, aky KynbTyByBanu B AesiHTerpati BnacHux knituH (ML);
3) i3 kyneTypU L. reuteri, Ky KynbTMBYBanu B A€3iHTErpaTi BNACHUX KNiTUH, JOMOBHEHOMY rrilepuHoM (73,7 Mr/mn) i rnioko30t0
(72,1 mr/mn) (MLG); 4) i3 kynbTypu L. reuteri, iky KynsTByBanu B AesiHTerpati BNacHuX KniT1H, JONOBHEHOMY ackopbiHOBOO KiC-
nototo (20 mr/mn) (MLA). KniHivHi i3015TM 3 MHOXWHHOO nikapcbkoto cTilkicTio (MDR) i 3 Lumpokoto nikapcbkoto cTinkicTio (XDR):
Escherichia coli, Klebsiella pneumoniae, Lelliottia amnigena ta Corynebacterium xerosis 6ynu BUKOPUCTaHi ik TECTOBI KyNbTYpM.
[ocnigeHHs iHribiTopHOT akTMBHOCTI GE3KNITUHHIX EKCTPAKTIB MPOBOAWIM CNEKTPOPOTOMETPUYHIM METOLOM i3 BUKOPUCTAHHSIM
MikponraHLLIeTHoro aHarnisatopa «Lisa Scan EM» («Erba Lachema s.r.o.», Yecbka Pecny6nika).

PesynktaTtu. BeskniTuHHW ekcTpakT L BUSIBMB NepeBaxHO CTUMYNATOPHY Aito Ha NponicdepaTBHY akTUBHICTb YCiX LOCAImKEHNX
KynbTyp. beskniTuHHMIA ekcTpakT ML cnpuymnHsB cyTTeBe NpurHiveHHs nponidepadii E. coli Ta C. xerosis (HOeKCW NPUrHiYeHHs
pocTy cTaHoBunn 24,8 % Ta 96,1 % BiANOBIAHO) Ta HE MaB iCTOTHOrO BNAWBY Ha Nponidepaito K. pneumoniae Ta L. amnigena.
BesknitHHi ekcTpakTt MLG i MLA BUKnuKanm BupaxeHe nNpurHivyeHHs nponichepaTMBHOI akTUBHOCTI BCiX AOCTIKEHNX MiKpOOp-
raHiamiB. IHaekcu npurHiveHHs pocty ctaHoBumn 75,0 % 1a 90,7 % (E. coli), 77,9 % 1a 88,9 % (K. pneumoniae), 40,9 % 1a 77,9 %
(L. amnigena), 99 % Ta 100 % (C. xerosis) BiBNOBIAHO.

BucHoBKuM. Be3kniTUHHI eKCTPaKTW, LLO OTPUMAHI WNSXOM KynbTuByBaHHs L. reuteri DSM 17938 y nesiHTerpati BNacHWX KNiTuH,
[OMNOBHEHOMY TMLEPUHOM i3 MIOKO30K0 abo ackopGiHOBOK KWCMOTOK, NPOLEMOHCTPYBan BUPaXeHy NpOTUMIKPOOHY aKTuB-
HICTb LLOAO aHTMBIOTMKOPE3NCTEHTHUX GakTepii in vitro. Ticns nigTBepmkeHHs 6e3neyYHOCTi Ta NPOTUMIKPOBHOI aKTUBHOCTI
in vivo BOHU MOXYTb ByTV BUKOpWUCTaHi ANs NiABULLEHHST ePEKTUBHOCTI Tepanii 3aXBOPtOBaHb, KOTPi CMIPUYMHEH CTilikuMK [0
aHTUBIOTVKIB MiKpoOpraHiamamu. Pe3ynsTaTti JOCTIMKEHHS CBifYaTh Npo NEpPCrneKTUBHICTb OTPUMAHHS NPOBIOTUYHMX MOXIiAHWX
i3 BUCOKOK NPOTUMIKPOOHOK aKTMBHICTIO LLNSIXOM 3aCTOCyBaHHsi cTparterii KOMGIHAaTOpPHOro (CNpsIMOBaHOrO NPEKYPCOpPOM)
biocuHTe3y.
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BeckaeTouHble aKcTpaKTbl Lactobacillus reuteri npoTB aHTHOUOTUKOPE3UCTEHTHBIX
6akrepui

0. B. KHbiw, A. B. MapTbiHOB

Lienb paGoThi — OLEHUTH MPOTUBOMUKPOGHBIN NOTEHLIMAN BECKNETOUHbIX SKCTPAKTOB, MOMYYEHHbIX PasHbIMM criocobamm 13 npobuo-
Tn4eckoro Wwramma Lactobacillus reuteriDSM 17938, no vx BNUsiHUIO Ha NponudepaLyo 6akTeEpPHIA, YCTOMUMBLIX K aHTUBUOTUKAM.

Marepumans! u MeToabl. beckneTouHble aKCTpakTbl nonyyanu: 1) u3 CycreHany KNeTok L. reuteri, NOABEPrHYTLIX Ae3nHTerpaLmnm
MyTeM MHOTOKPaTHOTO 3aMOpaxu1BaHNs-oTTanBanus (L); 2) 13 KyneTypsl L. reuteri, kynbTUBMPOBAHHON B Ae3nHTerpaTe cOOGCTBEH-
HbIX knetok (ML); 3) ua kynbTypbl L. reuteri, KynbTUBUPOBAHHOM B [e3uHTErpaTe COBCTBEHHbIX KNETOK, AOMOMHEHHOM rnuepu-
HOM (73,7 mr/mn) u rnroko3on (72,1 mrimn) (MLG); 4) n3 kynbTypbl L. reuteri, KynsTUBMPOBAHHOMN B Ae3nHTErpaTe COOCTBEHHbIX
KIeTOK, [ONOMHEHHOM ackopbuHoBoi kucnotoit (20 mr/mn) (MLA). KnuHnyeckve 3onsiTbl ¢ MHOXKECTBEHHOW NeKapCTBEHHON
ycronunsocTbo (MDR) 1 ¢ Wwimpokoi nekapctaeHHon yetoinumsocTbto (XDR): Escherichia coli, Klebsiella pneumoniae, Lelliottia
amnigena v Corynebacterium xerosis Oblnn ©cnonb3oBaHbl kak TECTOBbIE KyNbTYpbI. MiccnenoBaHne MHIMOUTOPHO akTUBHOCTY
6eCKNeTO4HbIX 3KCTPAKTOB MPOBOAWIIM CMIEKTPOOTOMETPUYECKVM METOAOM C UCTONb30BaHNEM MYKPOMIAHLLETHOTO aHanuaaropa
«Lisa Scan EM» («Erba Lachema s.r.0.», Yewickas Pecnybnuka).

Pesynbkrathl. beckneTouHbIit SKCTpakT L NposiBiun NpenMyLLECTBEHHO CTUMYMATOPHOE AENCTBIE Ha NMPONMGEPaTMBHYIO aKTUB-
HOCTb BCEX UCCrnefoBaHHbIX KynbTyp. beckneTouHbin akeTpakT ML Bbi3biBan sHaunTensHoe nogasnexue nponudepaumm E. coli
1 C. Xerosis (WHAeKChI yrHeTeHns pocTa coctasnsanm 24,8 % v 96,1 % COOTBETCTBEHHO) W He OKadblBan CyLUECTBEHHOMO BINSAHUS
Ha nponudepaumto K. pneumoniae v L. amnigena. beckneTtouHble akcTpakTbl MLG 1 MLA BbI3blBanu BblpaxeHHOe YrHeTeHve
nponudepaTMBHON aKTUBHOCTU BCEX MCCMEAOBaAHHbIX MUKPOOPraHnaMoB. MHAeKChl yrHeTeHus pocta coctaensnu 75,0 % u
90,7 % (E. coli), 77,9 % v 88,9 % (K. pneumoniae), 40,9 % n 77,9 % (L. amnigena), 99 % n 100 % (C. Xerosis) COOTBETCTBEHHO.

BbiBogbl. beckneTouHble 3KCTPaKThl, MOMy4eHHbIe NyTeM KynbTueuposaHns L. reuteri DSM 17938 B cobcTBEHHOM Ae3nHTe-
rpate, 4ONOMNHEHHOM MULIEPUHOM U FMOKO30M MW ackopGUHOBOW KMCMOTON, MPOAEMOHCTPUPOBAIN BbIpaXKeHHY0 MPOTUBO-
MUKPOGHYHO aKTUBHOCTb B OTHOLLIEHUM aHTUBMOTUKOPE3NCTEHTHBIX GakTepuii in vitro. Mocne noaTeepxaeHus 6eaonacHoCT
1 NPOTUBOMMKPOBHOI aKTUBHOCTM in Vivo X MOXHO UCMONb30BaTh ANs NoBbILLEHUS 9P HEKTUBHOCTM Tepanuv 3abonesaHuni,
BbI3BaHHbIX YCTONYMBLIMM K aHTUBOMOTMKAM MUKPOOPraHuamMamu. PesynsTaThbl MCCREA0BaHNS YKasbliBatoT Ha NePCNEKTUBHOCTbL
Mony4YeHnst NPON3BOAHbIX MPOBGUOTHKOB C BbICOKOW aHTUMUKPOBHOW aKTUBHOCTBIO MyTEM NPUMEHEHUs CTpaTern KomouHa-

TOPHOTO (HanpaBNEHHOTO NPEKYPCOPOM) BrocuHTE3a.

Uncontrolled, inappropriate and massive imprudent use of
antibiotics has led to spread of antibiotic resistance among
microorganisms. In recent years, antibiotic resistance
has become a serious problem for modern medicine. Its
spread entails the increasing morbidity and mortality due to
infectious diseases[1,2]. In February 2017, the World Health
Organization (WHO) published so-called “Global priority list
of antibiotic-resistant bacteria to guide research, discovery,
and development of new antibiotics” [3]. It lists the most
important at the global level antibiotic-resistant bacteria,
which constitute the greatest threat to human health. The
priority pathogens list (PPL) is divided into three categories
according to the level of priority for the development
of new treatments. The Priority 1 category (critical)
includes gram-negative bacteria: Acinetobacter baumanii,
Pseudomonas aeruginosa and Enterobacteriaceae
(Klebsiella pneumoniae, Escherichia coli, Enterobacter
spp., Serratia spp., Proteus spp., Providencia spp.,
Morganella spp.). These bacteria are resistant to the wide
range of antibiotics, including the most effective of existing
antibiotics for the treatment of bacterial infections with
multiple drug resistance: carbapenems and third-generation
of cephalosporins. The second and third categories are
high and medium priority pathogens (vancomycin-resistant
Enterococcus faecium; methicillin-resistant, vancomycin
intermediate and resistant Staphylococcus aureus and
others). They can cause severe and often fatal infections.
It is assumed that the PPL will be constantly updated in
accordance with the new data.

The highest levels of antibiotic resistance are found
among less pathogenic but more common bacteria that
are prevalentin healthcare institutions [4]. Any opportunistic
microorganism that becomes resistant to antibiotics, poses

a threat to human health. During the last decade, some
reports have described various cases of infections caused
by opportunistic species of the genus Corynebacterium
[5,6]. Corynebacterium xerosis, a representative of
the normal flora of the human body, can cause serious and
life-threatening diseases, such as septicaemia, endocarditis,
pleuropneumonia, peritonitis, osteomyelitis, septic arthritis,
mediastinitis, meningitis, ventriculitis, wound infections in
immunocompromised or post-operative patients [7]. Some
researchers report that among C. xerosis strains isolated
from patients with urogenital pathology and healthy people,
the number of antibiotic resistant pathogens reached
96.0 %. More than 58 % of these strains showed resistance
to three or more antibiotics [8]. The hazard to patient health
and life dramatically increases when a pathogen exhibits
resistance to antibiotics, which are usually effective. The
emergence of drug resistance among coryneform isolates
is of most concern and requires constant monitoring for
the correct and timely treatment of patients with such
infections [5].

The basis for solving the problem of antibiotic
resistance is the WHO global plan of action to combat
the resistance of microorganisms to antimicrobial drugs,
which involves strengthening the groundbreaking work,
research and development of new antimicrobials. It is
hoped that there is an enormous potential of alternative
unconventional approaches to antimicrobial therapy:
the use of antibodies, probiotics, bacteriophages and
lysins, vaccines, antimicrobial peptides (AMPs), host/
innate defense peptides (HDPs/IDRs), antibiofilm peptides,
immune stimulation and others [9]. There are two promising
microbial strategies for restricting antibiotic resistance
spread: bacteriophage- and bacteria-based. Commensal
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(*health-promoting”, “beneficial” or probiotic) bacteria
can inhibit growth and transmission of antibiotic-resistant
pathogens by direct and indirect ways: by their own
production of antimicrobial substances (bacteriocins,
antimicrobial peptides and organic acids) and by causing
the activation of host defense mechanisms (the production
of antimicrobial peptides and IgA, an increase in the mucus
layer thickness). They not only contribute to elimination of
antibiotic-resistant pathogens but there is also evidence
that they may be able to inhibit the horizontal transfer of
antibiotic resistance genes [10].

Itis known that the beneficial effect of probiotic bacteria
on the host organism is realized due to the action of their
structural components and metabolites [11]. Therefore,
using the biological activity of the probiotic derivatives
can also be considered as an alternative way to combat
the spread of antibiotic-resistant bacteria [10,11]. Recent
studies have confirmed the validity of this approach to
the fight against antibiotic-resistant strains. Although
the results were encouraging, they showed the variability
and selectivity of the antimicrobial activity of the probiotic
cell-free supernatants against various antibiotic-resistant
microorganisms [12,13].

L. reuteri is one of the heterofermentative lactobacilli
with a powerful probiotic potential [14,15]. However,
the functional properties of different strains of L. reuteri
are not the same. For example, the different strains of
L. reuteri are capable of producing specific antimicrobial
substances (reutericin, reutericycin and reuterin), but there
is no evidence that single strain is capable of producing
two or more of them simultaneously [16]. The spectrum
of the produced antimicrobial metabolites varies a lot
according to the culture conditions of the producer [17]. In
vitro and in vivo studies (in animal models and in clinical
trials), which proved the anti-inflammatory, antimicrobial and
immunotropic activity of lactobacillus species L. reuteri, were
carried out using various strains. L. reuteri ATCC 55730
and ATCC 17938 are the most commonly used strains in
human trials. Research interest in this probiotic is due not
only to its well-known immunotropic, anti-inflammatory and
antimicrobial activity. Recent attention of researchers has
been focused on the L. reuteri as a producer of reuterin,
which is a precursor-induced antimicrobial agent [18,19].

Precursor-directed biosynthesis strategy is a promising
way to develop new antimicrobials, in particular against
antibiotic-resistant pathogens. Obviously, this approach
involves the study of various substances as precursors. In
our opinion, one of the relevant candidates for the role of
a precursor is ascorbic acid. There is convincing data on
the pronounced intrinsic antimicrobial activity of ascorbic
acid [20,21]. However, our preliminary studies have shown
its weak antimicrobial activity against antibiotic-resistant
strains at concentrations of 0.15-0.60 %.

Aim

The aim of this research was to evaluate the antimicrobial
potential of cell-free extracts obtained in various ways
from the probiotic strain Lactobacillus reuteri DSM 17938

with respect to their ability to influence the proliferation of
antibiotic-resistant bacteria.
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Materials and methods

Probiotic strain L. reuteri DSM 17938 (from dietary
supplement “BioGaia ORS”, BioGaia AB, Sweden) was
used as source of biologically active structural components
and as producer of metabolites. The additional components
included in the dietary supplement were removed as
follows: the lyophilisate from the sachet was rehydrated
with distilled water and centrifuged; the supernatant with
the dissolved salts was decanted. Precipitated bacterial
cells were inoculated into a liquid nutrient medium:
thioglycollate medium or Man, Rogosa and Sharpe
broth (Biolife, Italy) and cultivated for 20-24 hours. After
checking the purity, the culture was washed three times
with sterile saline solution to remove the culture medium.
Bacterial suspensions with an optical density of 10 units on
the MacFarland scale were prepared from the precipitated
cells. Cell-free extracts were obtained from disintegrates
(disintegrated cell suspensions) and cultures of lactobacilli.

Disintegrates were prepared by a repeated freezing-
thawing of the bacterial suspensions in physiological
saline with optical density of 10.0 units according to
the McFarland scale (measured with Densi-La-Meter,
Lachema, Czech Republic). 10 cycles of freeze-thawing
were carried out according to the following regimen: passive
cooling and freezing in the freezing chamber of Samsung
RB29FSRNDSA refrigerator down to —23 °C, thawing in
water bath at 37 °C up to complete thawing.

Probiotic cultures were obtained by cultivating of
lactobacilli in their own disintegrates without supplementation
and supplemented with glycerol & glucose or ascorbic acid.
To this end, the probiotic suspension in physiological saline
of turbidity 10.0 units on the McFarland scale was added into
disintegrate with or without supplementation in 1:9 ratio and
cultured at 37 °C for 72 hours in the microaerobic conditions.

Disintegrates and cultures of lactobacilli were
centrifuged at 3000g for 10 minutes in order to remove
remained cells and cellular debris. Supernatant was passed
through sterile membrane filters with pore diameter of 0.2
micron (Vladipor, RF).

Four cell-free extracts have been studied:

1) L —filtrate of L. reuteri disintegrate;

2) ML —filtrate of L. reuteri culture, cultivated in its own
disintegrate;

3) MLG - filtrate of L. reuteri culture, cultivated in its
own disintegrate supplemented with glycerol (73.7 mg/ml)
and glucose (72.1 mg/ml);

4) MLA—filtrate of L. reuteri culture, cultivated in its own
disintegrate supplemented with ascorbic acid (20 mg/ml).

Clinical isolates: E. coli, K. pneumoniae, L. amnigena
and C. xerosis were used as a test cultures. They were
isolated from patients with urinary tract infection or purulent-
inflammatory surgical diseases. The cultures were stored
in the Collection of Microorganisms of the Laboratory of
Respiratory Infections Prevention of IMI NAMS, Kharkiv,
Ukraine. All isolates were identified based on the phenotypic
traits: morphological, tinctorial, cultural, physiological and
biochemical properties. Susceptibility of bacteria toward
antimicrobial agents of different classes was determined
on Mueller Hinton agar (Merck, Germany) by the Kirby-
Bauer disc diffusion test. Antibiotic-containing disks were
produced by JSC Aspect (Ukraine) and company HiMedia
(India). The lists of tested antimicrobial agents corresponded
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to those previously published [22]. Clinical isolates were
considered as resistant, intermediate or susceptible
according to inhibition zone diameters. Quality control was
performed using E. coli ATCC 25922 and Pseudomonas
aeruginosa ATCC 27853. Susceptibility interpretations
were conducted considering CLSI (Clinical and Laboratory
Standards Institute) document M100-S26 (Performance
Standards for Antimicrobial Susceptibility Testing, 2016)
and/or EUCAST breakpoints (European Committee on
Antimicrobial Susceptibility Testing, 2019. Breakpoint tables
for interpretation of MICs and zone diameters. Version 9.0).
Based on the antimicrobial resistance profiles, all isolates
were categorized according to the criteria previously
proposed [22].

Preparation of the inoculum: the test cultures were
cultivated overnight aerobically at 37 °C on Mueller-
Hinton agar (Merck, Germany). After verifying the purity
of the culture, some colonies from the overnight incubated
agar medium were emulsified in a physiological saline for
obtaining a suspension of turbidity 0.5 on the McFarland
scale. The turbidity of the suspension was measured using
the Densi-La-Meter Il device (PLIVA-Lachema Diagnostika,
Czech Republic).

Effect of cell-free extracts on proliferative activity of
clinical isolates was studied using spectrophotometric
microplate method previously described in detail [23].
Briefly, an increase in the optical density of test cultures
was compared in the presence (test samples) or absence
(control samples) of the studied cell-free extracts. Test
cultures were exposed to whole cell-free extracts for one
hour and after adding of Meat-Peptone Broth (HiMedia,
India), the concentration of the extracts in the incubation
medium was 30 % vol. The concentration of test cultures
in the incubation medium was ~10° CFU/ml. The optical
density (OD) of the wells was measured at 578 nm using
a microtiter-plate reader “Lisa Scan EM” (“Erba Lachema
s.r.0.”, Czech Republic) immediately before and after
incubation of plates aerobically for 24 hours at 35-37 °C in
static conditions. Growth inhibition (or stimulation) indices
were calculated by the formula: Gl (GSI) = (AOD-AOD,..,)
AQOD,x100 %, where AOD and AOD,,, were the changes
in optical density of the control and test samples within 24
hours, PC — positive control sample containing test-culture
without cell-free extract.

All experiments were performed three times. Each
sample was tested in triplicate. Average values of obtained
indices (AOD) with standard deviations (SD) were
determined. Obtained data were statistically processed with
Excel 2010 software (Microsoft, USA). One-way analysis
of variance (ANOVA) followed by post hoc Bonferroni’s
multiple comparison test was performed. Differences were
considered significant at P < 0.05.

The study was conducted in the Laboratory of
Respiratory Infections Prevention of IMI NAMS.

Results

In accordance with the results of the antibiotic susceptibility
study by disc diffusion, test clinical isolates were defined
as MDR (multidrug-resistant) and XDR (extensively drug-
resistant). It is important to note that E. coli, K. pneumonia
and L. amnigena were resistant to carbapenems and

third-generation of cephalosporins. This allowed them
to be subsumed under the first category according to
the level of priority for the development of new treatments
[3]. C. xerosis was resistant to penicillins, fluoroquinolones,
aminoglycosides, macrolides, tetracyclines, moderately
resistant to rifampicin and susceptible only to vancomycin
and linezolid.

Incubation of two test-cultures, L. amnigena and
C. xerosis, in the cultivation medium containing cell-free
extract L was accompanied by pronounced increase in their
optical density (Fig.1). The GSls calculated by the formula
for these cultures were 56.0 % and 71.7 %, respectively.
E. coliand K. pneumoniae were cultures, the optical density
increase of which in the presence of this extract was not
significantly higher than in case of its absence (GSls were
17.3 and 4.3 %, respectively). Thus, extract L did not
significantly affect the proliferative activity of some cultures
and significantly stimulated the growth of others. Notably,
the differences in the extract L effect on cultures did not
depend on their Gram stain.

As shown in Fig. 2, the presence of ML extract in
the cultivation medium did not significantly affect the optical
density increase of two test-cultures: K. pneumoniae and
L. amnigena. GSls, calculated for them, were 1.8 % and
18.3 %, respectively. The optical density increase of other
two cultures (E. coli and C. xerosis) in the presence of this
extract was significantly inhibited: Glls were 24.8 % and
96.1 %, respectively. There was no association between
the nature of the ML extract effect and Gram stain of
the tested cultures.

MLG cell-free extract showed remarkable antibacterial
activity against all studied antibiotic resistant test-cultures
regardless of their Gram stain (Fig. 3). This extract presented
excellent inhibitory activity against C. xerosis. The optical
density increase of this test-culture in the presence of MLG
extract in the cultivation medium was negligible or absent
(Gl was 99 %). This extract also possesses moderate
antibacterial activities against E. coli, K. pneumoniae
and L. amnigena as evidenced by a significant inhibition
of the optical density increase of these test cultures in
the presence of MLG extract in the incubation medium
compared to controls (Glls were 75 %, 77.9 % and 40.9 %,
respectively).

As can be seen from the data presented in Fig. 4, MLA
extract showed high inhibitory activity against all studied
test-cultures. Growth of C. xerosis was ceased under
the influence of this extract. The optical density increase
of the other three test cultures (E. coli, K. pneumoniae and
L. amnigena) in the presence of this extract was small.
Glls, calculated for them, were 90.7 %, 88.9 % and 77.9 %,
respectively.

Discussion

The cell-free extract L contains the disintegration L. reuteri
products obtained by repeated cyclic freeze-thawing. At
the freeze-thawing stages, cells receive sublethal and
lethal damage through undergoing the thermal, osmotic,
thermomechanical, dehydration, rehydration shock
and mechanical disruption by ice crystals. Because of
cellular integrity violation, not only superficial, but also
intracellular structural components and metabolites of
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Fig. 1. The effect of cell-free extract L on the proliferation of antibiotic-resistant test-
cultures (average AOD + SD at 578 nm, n = 3): K: positive control; L: filtrate of L. reuteri
disintegrate; *: the differences are significant compared to the K; P < 0.05.

Fig. 2. The effect of cell-free extract ML on the proliferation of antibiotic-resistant test-
cultures (average AOD £ SD at 578 nm, n = 3): K: positive control; ML: filtrate of L. reuteri
culture, cultivated in its own disintegrate; *: the differences are significant compared to

the K; P < 0.05.
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Fig. 3. The effect of cell-free extract MLG on the proliferation of antibiotic-resistant
test-cultures (average AOD + SD at 578 nm, n = 3): K: positive control; MLG: filtrate
of L. reuteri culture, cultivated in its own disintegrate supplemented with glycerol and

Fig. 4. The effect of cell-free extract MLA on the proliferation of antibiotic-resistant
test-cultures (average AOD + SD at 578 nm, n = 3): K: positive control; MLA: filtrate of
L. reuteri culture, cultivated in its own disintegrate supplemented with ascorbic acid;

glucose; *: the differences are significant compared to the K; P < 0.05.

stressed cells enter the extracellular space. Obviously,
the extract from L. reuteri disintegrate contains both
MAMPs (microbe-associated molecular patterns) and
DAMPs (damage-associated molecular patterns). It is
known that these bacterial structures possess powerful
bioregulatory potential. For example, cold shock proteins
have the ability to orchestrate multiple cellular processes,
including proliferation and differentiation by regulation of
transcription, translation, and splicing [24]. The results of this
research stage indicate that the cell-free extract obtained
from L. reuteri disintegrate contains derivatives of lactobacilli
that cause a predominantly stimulating effect on proliferation
of antibiotic resistant test-cultures. Since the extract has a
complex composition, only the fractionation and studying
the effects of its individual fractions will help to elucidate
the mechanism of its action.

In contrast to the L extract, which contains
the disintegration products of bacteria, the cell-free extract
ML contains lactobacillus metabolites obtained by cultivation
them in their own disintegrates. It is known that L. reuteri
are capable of producing a number of metabolites with
antimicrobial activity: organic acids (lactic, phenyllactic
and acetic), ethanol, hydrogen peroxide, bacteriocin-like
high-molecular-mass compounds and others [14,15,17].
Production of antimicrobial compounds strictly depends not
only on the lactobacillus strain, but also on the cultivation
conditions (pH, temperature and the adequate concentration
of specific precursors, glucose, salts, and enzyme
cofactors) [17]. Clearly, the ability of ML extracts to inhibit

Zaporozhye medical journal. Volume 22. No. 4, July — August 2020

*: the differences are significant compared to the K; P < 0.05.

the proliferation of E. coli and C. xerosis is associated
with the presence of the above-mentioned antimicrobial
substances. At the same time, the antimicrobial potential
of this extract is insufficient to suppress the proliferative
activity of antibiotic resistant isolates of K. pneumoniae
and L. amnigena. To date, a number of studies have
been published, indicating the antimicrobial activity of
L. reuteri metabolites obtained by cultivation of producer
on conventional nutrient media [13,25-27]. The results of
these studies allow us to draw some conclusions: the main
extracellular antibacterial agents of lactobacilli are organic
acids (pH-neutralization elicited the most significant impact
on the antimicrobial activity of cell-free supernatants, while
proteinase and heat treatment had little or no impact); longer
cultivation of the producer in microaerobic conditions results
in stronger inhibition of test bacteria. Unfortunately, among
the published works there are few studies on the effect of
L. reuteri metabolites on antibiotic resistant bacteria. Some
authors have shown that supernatant of L. reuteri strain
isolated from a commercial oral product exhibits relatively
weak inhibitory activity (20 %) against MDR clinical isolates
of P. aeruginosa [27]. Despite the differences in the method
of obtaining the metabolite-containing product and
the method of studying its antimicrobial activity, the results
obtained by Jamalifar et al. and the results of this study
on the effect of the ML extract on Gram-negative bacteria
are similar. In contrast to the data obtained in this study,
other authors found out a significant antagonistic activity of
L. reuteri against multiple antibiotic-resistant K. pneumoniae
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strains [13]. The suppression degree of the K. pneumoniae
by L. reuteri varied in the range of 56—73 %. However, such
pronounced inhibition was obtained by the co-cultivation
of microorganisms and may indicate the existence of a
mechanism for the induction of L. reuteri antimicrobial activity
by co-cultured microorganism. Cell-free supernatants of
other Lactobacillus species (L. acidophilus, L. paracasei,
L. delbrueckii, L. casei, L. helveticus, L. brevis, L. salivarius,
L. fermentum, L. rhamnosus, L. animalis, and L. plantarum)
showed different antimicrobial activity against a number of
MDR uropathogens: Candida albicans, K. pneumoniae,
P.aeruginosa, E. coli, and Enterococcus fecalis. Only one
indicator strain (Staphylococcus aureus DPC 6867) showed
resistance to all the lactobacillus supernatants [12]. Among
fifty-seven Lactobacillus spp. strains, only five exerted high
anti-carbapenem-resistant Enterobacteriaceae activity. The
minimum inhibitory percentage of supernatants of these five
strains ranged from 10 % to 30 % [28]. These data indicate
the variability and selectivity of the antimicrobial activity of
cell-free supernatants of probiotic origin.

It is known that L. reuteri can produce and excrete
reuterin [14,15]. This antimicrobial compound is able
to inhibit or inactivate a wide range of microorganisms:
bacteria, fungi, protozoa and viruses. At the same
time, L. reuteri strains are resistant to it. Reuterin is a
mixture of different forms of 3-hydroxypropionaldehyde
(3-HPA). Production of reuterin is the result of glycerol
fermentation. In the gastrointestinal tract, where L. reuteri
usually inhabited, small amounts of glycerol are available.
However, for complete growth inhibition, for example,
enterobacteria L. reuteri requires at least 0.2 % of glycerol.
These circumstances should encourage researchers to
reconsider existing methods of using probiotic supplements
for more effective clinical use of their antimicrobial potential
[18]. Precursor-directed antimicrobial biosynthesis is
considered as a promising strategy for next-generation
probiotics development [19]. The results of this study have
confirmed its promise. The cell-free extracts, obtained by
cultivating L. reuteri in its own disintegrate supplemented
with glycerol & glucose, have shown high and moderate
antimicrobial activity against antibiotic-resistant bacterial
strains. However, it is worth remembering that in vitro
activity cannot be equated with an in vivo effect. In
addition, there are circumstances that must be taken into
account before in vivo use of the extracts thus obtained:;
it is known that reuterin can be reversibly converted into
the toxic substance acrolein. Moreover, some authors have
suggested that acrolein is an active compound responsible
for the antimicrobial activity attributed to reuterin [29].
Therefore, thorough toxicological studies are necessary
before the therapeutic use of these extracts.

MLA cell-free extract exerted the most pronounced
antimicrobial activity against antibiotic-resistant bacteria
among all the studied extracts. The results are consistent
with the data from other authors who previously reported
inhibitory activity of ascorbic acid against Gram-positive
and Gram-negative bacteria [20,21,30]. Some authors have
suggested that the antibacterial activity of ascorbic acid
was not due to acidification or a decrease in pH, but owing
to specific action of ascorbic acid on the cell membrane or
cell enzymes [21]. Other authors experimentally confirmed
the existence of another mechanism of bacterial growth

inhibition (another than acidification) [30]. The discovered
in this study high inhibitory effect of MLA extract cannot
be explained only by the intrinsic antimicrobial activity of
ascorbic acid. Firstly, ascorbic acid at a similar concentration
had a significantly weaker inhibitory effect on the studied
microorganisms. Secondly, a chromatographic study
showed that the substance found in the greatest quantity in
MLA cell-free extract was a modified ascorbic acid (data not
shown). It is possible that just the modified ascorbic acid is
responsible for the high antimicrobial activity of MLA extract.
Thirdly, the high antimicrobial potential of the MLA extract
can be partially explained by the presence of others organic
acids, in particular lactic acid. The synergistic inhibitory
effect caused by combination of ascorbic and lactic acid was
discovered earlier [30]. Further study is necessary to clarify
the mechanism of antimicrobial activity of MLA extract.

Conclusions

1. The cell-free extracts obtained by cultivation of
L. reuteriDSM 17938 in its own disintegrate supplemented
with glycerol and glucose or ascorbic acid have shown a
pronounced antimicrobial activity against antibiotic-resistant
bacteria in vitro.

2. After confirming safety and efficacy in vivo, they can
be used to increase the efficiency of the therapy of diseases
caused by antibiotic-resistant microorganisms.

3. The results of the study indicate the prospects
of obtaining probiotic derivatives with high antimicrobial
activity by applying a combinatorial (precursor directed)
biosynthesis strategy.

Prospects for further research: obtained results will
be used to develop new antimicrobial agents of probiotic
origin, effective against antibiotic-resistant bacteria.
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HuHi pak rpyaHoi 3anoau nocigae npoBigHi No3uii y CTPYKTYpi 3aXBOPIOBAHOCTi Ta CMEPTHOCTI cepes XiHOK YkpaiHu Ta BCboro
cBiTY. li3HE BUSIBNEHHS 3aXBOPHOBAHHS HEraTMBHO BNNMBAE Ha NporHo3. OCKinbKu Ans Liel natornorii xapakTepHWI LUMPOKWN CNEKTP
TEHHUX MyTaLlilA, 3B'A30K MONEKYTSIPHO-TEHETUYHINX OCOBNMBOCTEN NYXIUHM 3 MPOrHOCTUMHUMM Ta KIIHIYHUMI XapaKTepUCTUKaMu
paky rpyaHoi 3arnoau € BKkpaii akTyanbHUM NUTaHHAM.

CurHanbHui kackag, PI3K/Akt — ogyH i3 KIoYOBMX BHYTPILLHBOKMITMHHUX CUTHAMBHUX LUASXIB, LLO NOB’'A3aHi 3 KOHTpOneM npornide-
pauii KniTuH i perynsuieto dyHKLA NOTeHLUianbHOro OHkoreHa npoTeikiHaau B/Akt. BiH Moxe npurHivysaTu anontos npu 6aratbox
TMNAx paky, CpUsioYN BUXMBAHHIO MYXIIMHHWUX KNITUH, @ MyTawii Ta amnnidikalis koMmnoHeHTiB kackagy PI3K/Akt € npuunHoto
3n0sKiCHOI TpaHchopMmaLlii KNiTWH pisHoro noxomxeHHs. FeH PIK3CA € ogH1M 3 OHKOreHiB, COMaTUYHi MyTaLlii B SKOMy BifirpatoTb
3HauyyLLy ponb y natoreHesi Ta Nporpecii paky rpyaHoi 3anoau. Biv koaye p110-a, katanitniHy cy6oamnHmuto doccatmamnniHosm-
Tona-3-kiHasu-0. Hanvacriwwoto myTauieto B reHi PIK3CA € H1047R.

BucHoBku. [JaHi uncneHHUx gocnimxeHb BKasytoTb Ha Te, Wwo myTauii reHa PIK3CA y XBopux Ha pak rpyaHoi 3anosu MakTb
noTeHuian, Wwob cTaTu KNiHiYHO BaxIMBUM GioMapkepom Anst BOOCKOHANEHHS [iarHOCTUKM 3aXBOPIOBaHHS Ta po3pobneHHs
iHOVBIgYyani3oBaHoi TapreTHoI Tepanii. Y LbOMy Ornsgi nitepatypu po3rnsiHyTO MOMNEKYNAPHi MEXaHi3MM akTuBaLii CUrHaNbHOro
kackagy PI3K i ponb myTauiit reHa PIK3CA B po3BuTKy paky rpyaHoi 3anosu.

The role of PIK3CA mutations in the development of breast cancer (a literature review)

A. 0. Pryvalova, I. 0. Vynnychenko, V. Yu. Harbuzova, O. I. Vynnychenko, Yu. V. Moskalenko

Today, breast cancer occupies a leading position in the structure of morbidity and mortality among women in Ukraine and and
throughout the world. Late diagnosis of the disease adversely affects the prognosis. Since this pathology is characterized by a
wide range of gene mutations, the relationship between the molecular genetic characteristics of a tumor and the prognostic and
clinical characteristics of breast cancer is an extremely important issue.

The PI3K/Akt signaling cascade is one of the key intracellular signaling pathways associated with the control of cell prolifera-
tion and regulation of potential oncogene protein kinase B/Akt functions. It can suppress apoptosis in different types of cancer,
contributing to tumor cells survival. Also, mutations and amplification of the PI3K/Akt cascade components cause malignant cell
transformation of various origin. The PIK3CA gene is one of the oncogenes, somatic mutations in which play an important role in
the pathogenesis and progression of breast cancer. It encodes p110-a, the catalytic subunit of phosphatidylinositol-3-kinase-a.
The most frequent mutation in PIK3CA gene is H1047R.

Conclusions. Numerous studies have shown that PIK3CA gene mutations in breast cancer patients have the potential to
become a clinically important biomarker for improving the disease diagnosis and developing individualized targeted therapy.
In this literature review we discuss the molecular mechanisms of PI3K signaling cascade activation and the role of PIK3CA
mutations in the development of breast cancer.

Poab myTaumi reHa PIK3CA B pa3BUTUM paka MOAOYHOM YKeAe3bl
(0630p AuTepaTtypbl)

A. A. NpusanoBa, WU. A. BuHHUuYeHKo, B. 0. FapbysoBa, A. U. BUHHUUEHKO, 0. B. MockaneHKo

CeroziHs pak MOMOYHON Xerne3bl 3aHUMAET NMAPYHOLLYE NO3WLUK B CTPYKTYpe 3aBorneBaeMoCTy 1 CMEPTHOCTW CPEM KEHLUMH
YkpauHbl 1 Bcero mupa. No3aHee BbisiBieHWe 3ab0neBaHns HEraTMBHO BNUSIET Ha NPOrHo3. Mockonbky Anst AaHHON Natonorum
XapaKTepeH LMPOKUIA CIEKTP FeHHBIX MyTaLWiA, CBSI3b MOMEKYTISIPHO-TEHETUHECKUX OCOBEHHOCTE OMyXOMK C MPOrHOCTAYECKUMU
U KIIMHUYECKMM XapaKTEPUCTUKaMM paka MOTIOYHON JKene3bl SBMSETCS KpailHe akTyarbHbIM BOMPOCOM.

CurHanbHbIn kackag PI3K/Akt — ogyH 13 KntoYeBbIX BHYTPUKIETOHBIX CUrHAMBHBIX NYTEN, CBA3aHHbIX C KOHTPONEM Nponudepaumm
KNETOK 1 perynsuven hyHKLMiA NOTEHLMaNbHOTO OHKoreHa npoTenHkuHasbl B/Akt. OH MOXET NoaaBnsTh anonTo3 py MHOMVX TUNax
paka, cnocobCcTBYS BbIKMBAHMIO OMYXONEBbLIX KNETOK, a MyTaLuW 1 amnnmdmkaums KoMnoHeHToB kackaga PI3K/Akt senstotcs
MPVUYMHON 3r1I0Ka4eCTBEHHON TpaHCGOpMaLmK KNETOK pa3nuyHoro npoucxoxaerus. led PIK3CA siBnsieTcs ogH1M 13 OHKOreHOB,
COMaTUYeCKNE MyTaLun B KOTOPOM UrpatoT BaXKHYHO pOrlb B NATOreHe3e 1 MPOrpeccu paka MOnoYHoM xenesbl. OH koaupyet
p110-a, kaTanuTyeckyto cydbeanHnLy chocatnannmHosuTon-3-kuHasbl-a. Hanbonee vyactas mytaumsi B reHe PIK3CA—H1047R.
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BbiBoabI. [JaHHbIE MHOrOUMCIEHHBIX UCCTIEA0BAHNIA YKa3bIBaKOT Ha TO, UTO MyTauum reHa PIK3CA'y 6orbHbIX pakom MOSIOHHO
Xenesbl UMEIOT NoTeHUMan, YTobbl CTaTb KIMHUYECKU BaxHbIM GMOMapKepoM Ans yNyyLleHUs AMarHocTuky 3abonesaHums
1 pa3paboTku UHAVMBMAYANWU3MPOBAHHO TapreTHOI Tepanuu. B faHHOM 0630pe nuTepaTypbl paCCMOTPEHbI MOEKYISIPHbIE
MexaH13Mbl akTUBaLMmM curHanbHoro kackaaa PI3K v ponb myTaumin reHa PIK3CA B pa3suTum paka MOMOYHOM Kenesb!.

3rigHo 3 AaHMMm BeeciTHBOI OpraHiaaLlii OXOpOHY 340POB'S
(BOOB3), pak rpyaHoi 3anosn (PI'3) BxoguTb 4O TOMOBOI
TPIVKV HAMNOLLIMPEHILLMX OHKOMOTI4YHMX 3aXBOPHOBAHb Y CBITi
(nopsiz i3 pakoM nereHb i KONopeKTanbHUM pakom) i noci-
[ae n'ate Micle 3a piBHeM cmepTHocTi (627 000 cmepTen,
6,6 %). Pak rpyaHoi 3ano3u — oaHe i3 NpoBigHMX 3aXBOPHO-
BaHb 3a KinbKicTio HoBMX BUnaakis. Y 2018 pouj BctaHoBMe-
HO Malixe 2,1 MinblioHa fiarHo3is, Lo ctaHoBUTb 11,6 % Bif,
3arasibHOI OHKOMOTIYHOI 3aXBOPLOBaHOCTI. Lle HanvacTiwa
OHKOINOriYHa NATONOris, LU0 [iarHOCTYETLCS B XIHOK (24,2 %,
TOOTO NPUBI3HO KOXXEH HYETBEPTUIA 3 YCiX HOBWX BUNALKIB
paky, L0 AiarHOCTOBaHi B XIHOK Yy CBIiTi, € pakoM rpyaHoi
3anoan). Pak rpyaHoi 3anoau — npoBigHa NpuyvHa CMepTi
Bif paKy B iHOK y Bcbomy cBiTi (15,0 %) [32]. 3rigHo 3 pa-
HUMK HalioHarnbHoro kaHuep-peecTpy Ykpainu, y 2017 p.
3adpikcoBaHo 14514 HOBWX BUNaAKIB paKy rpyAHOI 3arosu,
3okpema 14402 Bunagku cepen xiHok i 112 cepen HonosikiB.
Y CTPYKTYpi OHKOMOTI4YHOI 3aXBOPIOBAHOCTI T@ CMEPTHOCTI
cepeq KiHo4oro HaceneHHs Ykpainm PI3 nocigae nepie
micue (20,1 %). Tak, nokasHuk 3axsoproBaHocTi y 2017 p.
ctaHoBwB 40,3 Ha 100 TcAY HaceneHHs, Tofi SIK MoKa3HUK
cMmepTHOCTI ctaHoBmB 15,8 Ha 100 TucAY HaceneHHs.
HaityacrTiLue XBopitoTb XiHKI penpoaykTuBHoro Biky (30-54
POKM). 3 HACTaHHAM MEHOoMay3m CrnocTepiraeTbCs MOCTYMo-
Be 3HKEHHS MOKa3HMKa 3axBoptoBaHocrTi. LLle pigwe PIr3
[iarHoCTYH0Tb Y XiHOK Bikom 18—29 pokiB Ta Bkpaii pigko — B
Antsyomy BiLli. MNokasHUK neTanbHOCTi NPOTArOM MepLLIOro
poky 3axBoptoBaHHs — 9,6 %. CMepTHICTb Bif paKy rpyaHoi
3aro03v nocigae NpoBiaHi No3uLii y CTPYKTYPi CMEPTHOCTI Bif,
3r10SKICHUX NMYXITMH Cepes, XiHOK Bikom BinbLue Hix 30 pokiB.
HaiBuLmin nokasHWK 3aXBOPKOBAHOCTI CMOCTEPIraeThes
B KipoBorpaachkin, KuiBcbkin, 3anopiabkiit, XapKiBCbkil,
XepcoHchkiit 06nacTsix, Tofi ik HANMEHLLE Ha paK rpyAHOT
3an03u XBOpitoTb xuTeNi PiBHEHCHKOI, IBaHO-PpaHKIBCLKOI,
3akapnarcbkoi, TepHoninbCbkoi Ta YepHiBeLbkoi obnac-
Ten. Ha kiHeub 2017 poky B YkpaiHi 3acpikcyBann 147192
nauieHTiB, siki nepebyBatoTb Ha 06niky 3 MpUBOAY paky
rpyAHoi 3anoau [5].

Hanyacrilwe us natonoris 4iarHOCTYeTbCS Ha Mi3HiX
cTafisix, Lo # BU3HAYaE BUCOKWI piBEHb CMEPTHOCTI Bif
Hei. HanbinbLuy HeBeaneky CTaHOBUTL MeTacTaTuyHuiA PI'3,
SKWUA yKpaii CKNagHo NiAAaeTbes NikyBaHHIO, HE3BaXatoum
Ha 3aCTOCyBaHHs KOMOIHOBaHMX CXeM, LLO BKIOYAKTh Xi-
MiO- Ta FrOpMOHOTEPANito, @ TAKOX BUKOPUCTAHHS TapreTHUX
MPOTUNYXIMHHWX Npenaparis. Y 38's3Ky 3 LM NpeacTaBns-
€TbCA aKTyasnbHO PO3pobKa NiAxXoAiB A4S eDEKTUBHILLIOTO
ckpuHiHry PI3 i Bubopy 3acobie ans TapreTHoi Tepanii 3
ypaxyBaHHsIM MOMEKYNSPHO-TEHETUYHNX 0COBIMBOCTEN
nyxmvHy [8].

len PIK3CA (Phosphatidylinositol-4,5-bisphosphate
3-kinase catalytic subunit alpha) € ogHuMm 3 oHkoreHiB [21],
COMaTUYHI MyTaLii B IKOMY BifirpaloTb 3HauyLLy pornb Yy
maToreHesi Ta Nporpecii 3MosKICHNX NyXMWH, 30Kpema y
XBOpUX Ha pak rpyaHoi 3anosm (8,3-40,0 %) [7,26,41].
3 MomeHTy BigkpuTTS MyTauiin reHa PIK3CA B conigHux
3nosikicHUX nyxnuHax y 2004 poui YucneHHi JOCTimMKEHHS
BWSIBUIM MPOrHOCTUYHI Ta TepaneBTUYHI HACHIAKY LX MyTa-
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Livt [38,41]. TBepmKEHHS MPO 3aNEXHICTb NYXIMHHOTO paKy
rpyaHoi 3anosu Big PI3K (phosphatidylinositol-3'-kinase)
CUrHanbHOrO LUNSXY 3aCHOBAHO Ha TOMY, WO GinbLuicTb
BUNAAKIB LbOr0 3aXBOPHOBAHHS MICTSATb MPUHANMHI OAWH
MOIEKYNAPHUIA MEXaHi3M, SKu MOTEHLIHO aKTUBYE Lien
curHanbHuini wngax. Taki PI3K-akTuByBanbHi MexaHiamm
BKMovatoTh MyTauii reHa PIK3CA. Li myTauii matotb no-
TeHujan, Wwob cTaTh KniHiYHO BaXKnMBMMM Giomapkepamu,
OCKiNbKV BOHY 3MiHIOIOTb (DYHKLIT MOMeKyn, Lo po3TalloBa-
Hi Ha BaxxnuBoMy PI3K curHanbHoMy LUMSXY, BUSBASOTLCA
3 BUCOKOIO 4acTOTOI0 Ta NErko BUMiptotoTbCs [38].

XapakTepuctuka PI3K. docarvamniHosuron-3'-kiHa-
3u (PI3Ks) — nobpe BrB4eHa poamHa ninigkiHasa, ski 6ynm
i0eHTUiIKOBaHI 3a iIXHLOK 3aTHICTIO (hocdhopunoBaTy
3-rigpokeurpyny docdoninigis iHosutony [16]. Hatenep
hepmeHTH 3 PI3-KiHa3HOK aKTUBHICTIO KnacudikyoTb Y
TPW Knacu, NPeACTaBHUKM SIKUX Pi3HATHCS 3@ NEPBUHHOI0
CTPYKTYpPOI0, MexaHiamamu perynsuii Ta Tunom mninigHuX
cy6erparis [4]. Knac | PI3K noginsetbes Ha nigknacy A
Ta IB. Haibinblue 3Ha4eHHs1 B pO3BUTKY paKy Mae migknac
IA PI3K [34,38].

PIK3CA kopye p110-a — katanitnyHy cy6ogmHuLto
PI3K-a, sika akTVBY€E CcurHanbHi kackaau, WO 3agisHi y npo-
nidpepadii knituH [15,21]. PI3K-a HanexuTb fo IAknacy Ta
€ reTepoanMEPHIM GinKoM, LLIO CKMaAaETbCA 3 KaTamniTUYHOI
(p110) Ta perynsiTopHoi aganTepHoi cyboauHmui (p85) [4]. |
kaTaniTuyHi, i perynaTopHi cyboauHuLi reHa noguHmn PI3K
krioHoBaHi Volinia et al (1994), i 3aranbHa NocnigoBHICTb
BUSIBUMACS BUCOKO FOMOMOTiYHOK A0 Guiaumnx i Apbroxo-
Bux rexis PI3K [26,44]. Y niogunm p110-a ekcnpecyeTbes
B YCiX TMNax TKaHuH [34,38,39], HanbinbLua KinbKiCTb — Yy
cepui, neviHui, KICTKOBOMY MO3KY, KICTKOBIW TKaHWHi, no-
nepeyHo-CMyracTiit M'A30BiN TkaHUHI Ta nimcpoumTax [20].

BionoriyHa ponb PI3K-3anexHux curiHanbHux
wnsxi.. [poteiH-Tnpo3anHkiHasm (protein tyrosine kinases,
PTK) - BaxnuBsi perynstopu BHYTPILLHbOKIMITUHHOTO LLSISXY
nepepavi curHany [11,33,35]. Ceoeto yeproto, PI3K € ogHum
i3 perynsaTopHux Ginkis, LLIO 3HAXOAATLCS HA NEPETUHI PisHIX
CUrHamNbHWX LLMAXIB | KOHTPOITIOKTb KITHO4OBI (RYHKLLT KNITUHM
[1,2]. Aktusauis PI3K npuasognTb [0 reHepaLii BTOPUHHOrO
meceHmxepa, docdartmnauniHosuton-3,4,5-Tpudocdary
(phosphatidylinositol (3,4,5)-trisphosphate, PIP3) 3 ¢hoc-
thatupmuniHosutona-4,5-bicchocdary (phosphatidylinositol
(4,5)-bisphosphate, PIP2) (ocHoBHa peakLis, siky kaTanisye
PI3K). Aktusauis PI3K 3a gonomoroto peuentopa Tupo-
3uHKiHa3w (receptor tyrosine kinase, RTK), wwo 38’'s3aHunit
i3 hakTopom pocTy, Ta Janblwa npoaykuis PIP3 Bnnvea-
I0Tb Ha HKYI CUrHAMbHI LNAXW, KOTPi PEryniolTb HU3KY
KMITVHHUX (PYHKLINA, BKTOYaoum Ti, Wwo 6epyTb yyacTb y
po3BUTKY Ta Nporpecii nyxnuHu [26]. Tak, PI3K-a 3giiicHioe
perynsuito yHKLUIA NOTeHUianbHOro OHKOreHa cepuH/
TPEOHiHOBOI npoTeiHkiHa3n Akt (npoTeiHkiHasa B). PI3K/
Akt kackag Bepe y4acTb y perynsuii 6inkoBoro cuHTEsy i
3abe3neyeHHi KMiTUHW eHeprieto, TOOTO roTye KNiTMHY A0
miTo3y [3,31]. 3a BenuKoi KinbKOCTi OHKOMOM4YHIX PO3naziB
BUSIBNEHO MyTOBaHi (hopMu NpoTeiHkiHa3n Akt, i Hanyacri-
e noaibHi MyTaLii KOHCTUTYTIBHO akTuBytoTh PI3K-a Ta
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MOXYTb 3aMyCTUTU OHKOTEHHY TPaHCOpMALito Ta XPOHIYHY
aKTWBaLto ePeKTOPHMX CUrHamNbHUX LWNAXIB, 30Kpema
MOIEKyJT, L0 MPWUYETHI 40 NPOLIECIB METACcTa3yBaHHs, po3-
BUTKY MHOXMWHHOI NIKapCbKOI PE3NCTEHTHOCTI, aHrioreHesy
Ta KnituHHoro pocty. Tomy PI3K-a MoxHa posrnspat sk
OfHY 3 NOTEHLINHMX MiLLeHeln npy NOLLYKY WNsxiB Tepanii
OHKOMOriYHMX po3nagis [4].

3 HanbinbLuoto yacTotoro myTauii PIK3CA npucyTHi B
nauieHTiB 3 ER (estrogen receptor, ectporeHoBuii pewen-
Top) noautmeHM Ta HER2 (human epidermal growth factor
receptor 2, peuenTtop 2 enigepmarbHOro ghaktopa pocTy)
MO3WTUBHWM PaKoM rpyaHoi 3anoaw [28,29,40]. Curhanisa-
Llist 32 y4aCTHO SiAEPHOMO CTPOreHOBOIO PELIENTOPA TaKoX
nepenbavae aktvsauito PI3K. 3aranom pis ectporery
ornocepeakoBaHa CyKYMHICTIO SIK MPSIMO KOHTPOJTbOBAHOI
€KCNpeCii reHiB, TaK i perynsuieto curHanbHUX Kackagis
ochopunioBaHHs KnituHW. MMo3asigepHa curHanisawis
ER 3anyyae PI3K i moxe BigirpaBaTu LeHTpasbHy porb y
KOHTpORi KNiTUHHOIT npornichepallii Ta BUkunBaHHi. HereHoMHi
ebekTn ecTporeHy Ha PI3K winsix MoxyTb 6yTv CpUYMHEHi
6e3nocepenHboto B3aemogieto ER i3 PI3K y npoueci, skvi
BKIOYaE 3B'A3yBaHHs p85-perynatopHoi cyboamHuui 3 ER
i HacTynHy ER-3anexHy aktvsauito MkB/Akt. AnstepHa-
TBHUIA ER-onocepeakoBaHmii MexaHiam aktmeauii PI3K
3anexuTb Big ER-iHgykoBaHoi cTumynsuii peuentopHoi
TMPO3MHOBOI MpoTeiHkiHasn ErbB2, wo Hapani 3anyckae
akTuBauito PI3K [4].

MyTauji rena PIK3CA. 'eH PIK3CA cknagaeTbest 3 20
€K30HiB, Lo kogytoTb 1068 amiHokucnot [26]. LiutoreHetny-
HOIO nokanisaLjiero NPUAHATO BBaXaTV 0bnacTb 3926.32 [20].
BinbLue Hix 80 % MyTaLili reHa 3rpynoBaHi y cripanbHoMy
[OMEHi, KOfOBaHOMY €K30HOM 9, | KiIHa3HOMY JOMEHI, KO-
BaHomy ek3oHom 20 [30].

3aranbHopocTynHa 6asa gaHux COSMIC (Catalogue
of Somatic Mutations in Cancer) Bkntoyae 20784 3pasku
MyXMWH TPYAHOI 3amo3u, B AKX JOCTIMKYBanMCh MyTaLlii
reHa PIK3CA. OctanHi BusiBunu y 3951 nyxnuHi, wo
CTaHOBUTb YacToTy myTauit 19 % [12]. HecuHOHiMiuHi
OOHOHYKNEeOTWAHI 3aMiHu cTaHOBNSATL 98 % CoMaTUyHUX
MyTauii, Wwo 3HangeHi B reHi PIK3CA. 3 Hux HanyacTile
suaenaots p.E542K ¢.1624G>A, p.E545K ¢.1633G>A,
p.H1047R ¢.3140A>G i p.H1047L c.3140A>T [7,22,46].
Botw craHoensTe 80-90 % ycix myTauin PIK3CA B 3nosikic-
HUX NyXTHax ntopunHm [25,26,29]. MokasaHo, Lo i MyTaLii
MiABULLYIOTb KiHa3Hy akTuBHiCTb PI3K, npusBogsaTb o
aKTuBaLii HkYenexadoi kiHasn Akt, oTxe, € OHKOreHHUMU
[7,22,46]. HannowmMpeHiLLOK aMiHOKMUCIIOTHOK MyTaLlieto
PI3K € 3amiHa rictuauHy Ha apriHiH: H1047R [21].

Ponb myTauin PIK3CA y po3sutky PI3. I3 wauakum
PO3BUTKOM TEXHOMOTii CEKBEHYBAHHS FeHOMa MOJIEKysipHa
XapaKTepucThKa, Lo 3aCHOBaHa Ha reHOMHIN ansrepaLii,
LUMPOKO CNPUAMAETLCS SK BaXNWBE JKepeno cTpatudi-
kauii paky. Tomy 0cobnmBo BanMBO 3a06e3ne4nTi TO4HY
Tepanito Ta 3p03yMiT HEOAHOPIAHICTb MyXIIMHU HA OCHOBI
MOMEKYNAPHOro TUNYBaHHSA reHOMHUX 3MiH [45]. YacTota
myTauii PIK3CA nigTeepmxye 3HauywicTs PI3K y Gionorii
paky rpyaHoi 3anoau. MpunyckatoTb, WO COMaTUYHI MyTaLi
PIK3CA HapatoTb BaratorpaHHy nepeBary pocTy pakoBum
KMiTUHaM, BKIKOYAKYX CTIMKICTb A0 aHTUECTPOreHHOI Te-
panii, CTUMynsLto aHrioreHe3y Ta MigBMLLEHY iHBA3WBHICTb
[25,27], a kniHiYHi NposiBY MyTaLii MOXYTb BiApi3HATUCA
3anexHo Bif cratycy pobpe BiJOMWX MONEKYNSAPHUX
mapkepis npu PI'3 (ERa (estrogen receptor alpha), PGR
(progesterone receptor) Ta HER2) [14,43].

[exinbka rpyn AOCRiAHWKIB BUSBMNW, WO MyTauii
PIK3CA y xBopux Ha PI'3 acouitototbes 3 ER-anbga-,
PGR-noautusHumMn Ta ERBB2-HeratusHumu nyxnuHamu,
a TaKoX 3 HU3bKWM ricTonatonoriyHnM ctyneHem. MyTauis
PIK3CA noB’si3aHa 3i 3Ha4HO [OBLLOK BUKMBaHICTIO be3
MeTacTasiB y 3aranbHiil nonynsii, 0cobnmeo B nalieHTiB
i3 PGR-nosntusHnmu ta ERBB2-nosntusHUMMU nyxnu-
Hamu [14,25]. Tpo cunbHui 3B'a30k MyTauin PIK3CA 3
ER-nosutmeHumMu Bunagkamu PI3 3a BigcyTHOCTI rine-
pekcnpecii HER2 noigomnsnm i B iHLLOMY AOCTImKeEHHi,
arne 38'A3Ky MiX 3arasnibHO BIKMBAHICTIO Ta MyTaLiiHUM
cratycom PIK3CA He BusBWAN. Y4eHi npunyckatoTb, Lo
PIK3CA moxe sBnsiTu coboro MOnekynsipHy nogito, Lo
XapaKkTepusye nioMiHanbHU TUN paky. Takuii BUCHOBOK
TaKoX NiOTBEPIKYETHCS PIAKICHO HASBHICTIO MyTaui
PIK3CA y cnopagnyHux noTpiiHO HeraTMBHUX BUNagkax
PIr3 (ER-/PGR-/HER2-) [37]. Kutaricbki HayKoBLji y CBOEMY
HeLLoaBHbOMY AOCTZKEHHi TAKOX BUSIBUMMW NO3UTUBHUIA
KopensuinHuiA 38’330k Mix myTauismu PIK3CA 3 ER-no-
3UTVBHUMU, PGR-NO3NTUBHUMM MyXJIMHAMW Ta HU3bKUM
iHoekcom Ki67. Ane BiasHayanu HeraTuBHy Kopensuito 3
MOTPINHO HeraTMBHUM MISTUMOM paky MOMOYHOI 3anosu.
3B’A30K i3 BiKOM, CTaZjiet0 NyXMMHHOTO MPOLECy, CTyMNeHeM
YpaxeHHs nimaTnyHUX By3nis, po3MipoM nyxnuHu abo
cratycom HER2 6yB BiacyTHii. Hagani gocnipxysascs
B3aEMO3B’A30K MiX KNiHIKO-NaTonoriYHMMM o03Hakamu Ta
posnoginom myTauin PIK3CA, Bkntovatoum myTallii ek3oHa
9/20 Ta myTauii rapsumx To4ok (p.542/545 Ta p.1047). Bipo-
rigHa kopensuis npoctexysanack Mix ER i PGR-noante-
HUMW NMYXTIMHaMK Ta MyTauisiMy B ek30Hi 9 i B p.542/545.
Kpim Toro, Hu3bkuii inaekc Ki67 BusiBneHun y nawieHTis i3
myTauismu ek3oHa 20 Ta p.1047. Tum yacom, y navieHTis i3
MOTPIHO-HEraTMBHUM pPakoM rpyaHoI 3ano3u Byno icToTHO
meHLwe p.1047 myTauii [23]. IHWe gocnimKxeHHs 3B’A3Ky
myTauin PIK3CA 3 kniHiko-MophonoriyH1Mm xapaktepuc-
Tnkamu PT'3 npogemoHcTpyBano 36inbLUeHHs 4acToTu
myTauin reHiB PIK3CA 3 nporpecyBaHHAM 3aXBOPIOBaHHS
Ta TeHAeHUilo A0 ii 3pOCTaHHs B NyX/IMHaX i3 HeCnpuaT-
NUBUMM NPOrHOCTUYHUMU XapaKTEPUCTUKAMU (BUCOKWIA
CTYNiHb 3M0SIKICHOCTI, NOTPINHWIA HETAaTUBHUIA (HEHOTMN).
HasBHicTb gocnigxysaHux myTauin renis PIK3CA B nyx-
NUHAX CTaTUCTUYHO 3HAYYLLO 3HWXKYBana BWKUBAHICTb
6e3 peumamsiB AK y 3aranbHii rpyni, Tak i npw Il cTagii
3axBoptoBaHHs [19]. Takox BMSBNEHO, WO MyTaLilHWNA
cratyc PIK3CA moxe 3miHI0BaTHCA Nia Yac peumansy 3a-
XBOPHOBaHHS ab0 NporpecyBaHHsi paky MOMOYHOI 3anosu;
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Ta HalironoBHilLe, HasiBHICTb MyTaLin PIK3CA moxe 6yTu
MOB'i3aHa 3 TiPLLIO0 BWXKMBAHICTIO B NALIEHTIB i3 KNiHIYHO
NigTBEPMKEHUMU MeTacTa3amu. Y LbOMY KOHTEKCTi ouji-
HtoBaHHs MyTauinHoro ctartycy PIK3CA e ctpaterieto 3
NOTEHLINHUM KNiHIYHUM 3acToCyBaHHAM [9)].

[laHi uncneHHMX gocnimKeHb, LWO BUBYAM 3B'S30K MiX
HasiBHiCTO MyTaLin reHa PIK3CA 3 nporHoCTUYHUMM Ta Krii-
HiYHUMM 0COBNMMBOCTSIMI paKy rPYAHOT 3a5103u, BKITOHaKUM
FiCTONOTYHMIA MIATVM, EKCMPECIIO PELIENTOPIB eCTPOreHy Ta
MporecTepoHy, cTatyc peuentopa Her2/neu, cTyniHb Ta/
abo cTagito oHkonoriYHoro npovecy [26], gosoni cynepe-
ynmei. Lle MOXHa NoSICHNTM Pi3HOMAHITHICTIO METOAIB, O
3aCTOCOBYHOTLCS 47151 BUSBMEHHS MyTaLiit, NonynauiiHMy
0CcOBNMBOCTAMM NaLEHTIB i YaCTO HEAOCTATHIMYW PO3MipaMm
BWGIpOK. Ykpaii Baxnuneo, o6 Bnnme MyTauii reHa PIK3CA
Ha natodhisionorito MyxnnHKW Ta i BiANOBIAb Ha Tepanito 6ynu
peTenbHille NpoaHanisoBaHi Ha Pi3HNX CTadisx nporpecii
nyxnuHu [6,42), amke PIK3CA moxe 6yTn KOpUCHUM sik Ans
[iarHOCTUYHIX, TaK i TepaneBTUYHNX Linen [41].

TapretHa Tepanisa PIK3CA-myToBaHoro PI3. Pah-
fomisoBaHe pocnimkeHHs BELLE-2, wo nposenu José
Baselga Ta 1oro koneru, — Le nepLue [OCMIMKEHHs, Lo
nigTeepaxye: PIK3CA moxe By LinboBUM Y KRiHiYHiN
npaktuui [10,13]. OujHioBanack edekTvBHiCTb pan-PI3K
iHribiTopa Gynapniciba nnioc yneecTpaHTa B nauieHTiB
i3 NOLUMPEHUM PaKOM rPYAHOI 32503y, BKITKOHaoUM OLLHI0-
BaHHsi cTaTycy aktueauii PI3K wnsxy sk 6iomapkepa ans
BW3HaueHHs KniHiyHoi kopucTi [10]. OpHak, He3Baxarouu
Ha MepCreKTMBHI Pe3ynbTaTu y BbKMBaHHI 6e3 nporpecii
B NOEAHAHHI 3 EHOOKPUHHOK Teparnieto, ocobnueo B navi-
€HTIB i3 NyXnuHamu, Wo AemMOoHCTPytoTb MyTauii PIK3CA
[10,29,47], panblui JOCHIMKEHHS HE NPOBOAMNCH Yepes
TOKCUYHICTB, LLO NOB's3aHa 3 Lieto kombinauieto [10]. PI3K
MaE€ Kirlbka KaTanitTiiHux cyboamHmLb, | TOKCUYHICTb Bynap-
niciby 4aCTKOBO € HACMiAKOM HECENEKTUBHOTO iHribyBaHHs!
BCiX 4oTupbOX i30cpopm knacy 1 PI3K (a, B, y i 8). binbL
CeneKTUBHe iHribyBaHHs MyTaHTHOI cy6oamnHnLi PIK3CA-a
Mae noTeHuian nokpawmT eekTUBHICTb BHaCMILOK
NOTYXHiWoro iHribyBaHHS PI3K y NyXAMHHMX KMiTUHAX
[13,24,36]. Lie npogemoHcTpyBano noagiiHe 3acninnexe,
nnaueb0-KOHTPONbOBaHe, paHZOMI30BaHE AOCIIMKEHHS
¢hasn 3, SOLAR-1, wo Bkntoyano 572 nauieHTu, 3okpema
341 nauieHTa 3 nigTBepmkeHnMu myTauismu PIK3CA B
MyXMWHHI TkaHuHi. OLiHoBaNMCh BUKVBaHHS 6e3 nporpe-
cii, a Takox 3aranbHa peakLisi Ta 6e3neka. [JocnimkeHHs
nokasarno, Lo JiKyBaHHS anbnenicubom y kombiHauii 3
¢hynBecTpaHTOM MPOLOBXYBaNO BUXMBAHICTL 6€3 npo-
rpecyBaHHs cepeq nauieHTiB i3 PIK3CA-myToBaHum, HR
(hormone receptor)-noanTueHumM, HER2-HeraTvBH1M noLum-
PEHWUM pakoM MOIOYHOI 3an03u, fKi paHiLle oTpumyBanm
€HOOKPUHHY Tepanito [17]. basytounck Ha pesynbratax
Lboro gocnimkeHHs, 24 TpaBHa 2019 poky YnpasniHHs 3
KOHTpOIIo 3a npogykTamu Ta nikamu CLUA (Food and Drug
Administration, FDA) 3aTBepauno TabnetosaHuii npenapar
anbnenicu6 (Pigray) B noegHaHHi 3 (ynsecTpaHToOM Anst
XIHOK y MOCTMEHonay3i Ta Y0sOoBIKiB i3 rOPMOH-peLen-
TOp-no3utueHUM, HER2-HeratveHuM, PIK3CA-MyTOBaHUM,
MoLIMpeHM abo MeTacTaTyHUM PaKoM rpyLOHOI 3amo3u
(BM3HaA4Yanu 3a [OMOMOrOK TECTY, LU0 3aTBEPAXEHUN
FDA) nicnsa nporpecii, ska HacTaeana nig yac abo nicns
ropmoHanbHoi Tepanii. FDA Takox CXBanuB CymyTHIN
JiarHocTnyHui TecT, therascreen PIK3CA RGQ PCR Kit
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(QIAGEN Manchester, Ltd.), o 3gaTHuii BU3HadaTy MyTaLii
PIK3CAy 3paskax nyxnmHHOi TkaHUHY Ta/abo B LMpKyntoto-
yin nyxnunHin AHK (unOHK), BuaineHii 3i 3paskis nnasmm
(piovHHa Gioncist). MavieHTam i3 HeraTVBHUM pe3ynsTaTom
TecTy therascreen i3 BUKOPUCTAHHAM MeTOZy PiOUHHOI
6Gioncii Mmae OyTu BUKOHaHa TKaHUHHA Gioncis 3 noganbsLLMM
TeCcTyBaHHAM Ha MyTaujto PIK3CA[18].

BucHoBKH

OcTaHHiM 4YacoMm B HayKOBil niTepaTypi 3'ABNSETLCS
Bce Oinblua KinbKiCTb AOCMimKeHb, KOTPi CnpsiMOBaHi Ha
BWBYEHHS MOMNEKYNAPHO-TEHETUYHNX (DaKTOPIB PO3BUTKY
OHKOJTONYHMX 3aXBOPOBaHb, 30KPEMa TaKOi reTepOreHHol
naTonorii, K pak rpyaHoi 3amoau, WO XapaKTepuayeTbes
LUMPOKUM CMEKTPOM reHHMX MyTauii. OfHi 3 HannoLwMpeHi-
wmx —myTauii reHa PIK3CA. Yactora, 3 sikoto BUSIBNSIKOTHCA
Ui MyTaLii y XBOPUX Ha paK rpyaHoi 3anosu, Ceig4MTb Npo
BaxxnmBy porb reHa PIK3CA B oHkoreHesi. 3a Takux obcra-
BIH 3MiHMK, LLIO NPM3BOASATH 40 OHKOrEHHOI TpaHcdopmalyii,
BinOyBatOTLCA 3 3any4eHHsM curHarnbHoro Wwnsxy PI3K/AkL,
KU PETYNIOE YACTIEHHI KNITUHHI NPOLIECK, BKIHOYaKuM MPo-
nichepaLito, BUXMBAHHSA Ta PICT KNITUH. HWHI akTyanbHum
€ BUBYEHHS MyTaUii reHa PIK3CA sk giarHocTiHoro Ta
MPOrHOCTMYHOTO Mapkepa PI3.

diHaHcyBaHHA

AOCAIAKEHHA BUKOHAHO B pamMKax AOCAIAHULIbKOI TeMU KadeapH
xipyprii Ta oHkonorii CymAY Ne 0118U003570 «EdeKTBHICTb
liquid biopsy» Ta TKaHWUHHOI 6ioncii B AlarHOCTUL Ta AiKyBaHHI
3NOAKICHWX MyXAUH».
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Review

KuwkoBa Mikpobiota Ta aprepiaAbHa rinepreH3isa (oraaa Aitepartyph)

C. M. KoBanb D *AEF K, 0. FOwko(®8CP |, 0. CHirypcbkaoE

AY «HauioHaAbHWi iHCTUTYT Tepanii imeHi A. T. Manoi HAMH Ykpaitu», M. XapkiB

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

F - octatouHe 3aTBEPAXEHHA CTaTTI

MeTa po60TH — aHani3 Ta y3aranbHeHHs NiTepaTypHUX AaHUX LLOAO POfi NOPYLUEHb KMLLKOBOI MIKpOGIOTM B maToreHesi apTepi-
anbHOi rinepTeH3ii Ta BU3HAYEHHS NepCrekTVB AanbLUnX JOCTIIKEHD.

Pesynktatu. Y cTaTTi HaBeaeHi pesynstaTi JOCHimMKEHb, WO CBiAYaTh NPO 3HAYYLLY POsib NOPYLUEHb PI3HNX KOMMOHEHTIB KULKOBOI
MikpoBioTh B po3BUTKY apTepianbHoi rinepTeHsii B ekcneprMeHTanbH1X TBapyH Ta B Ntoaen. HakonuyeHi AaHi 4atoTb MOXIUBICTb
PO3rMAAAaTH KULLKOBY MIKPOBIOTY SIk YacTUHY CKIagHoi cuctemu, Lo bepe yyacTb y perynsii aptepianbHoro Tucky. B poborax i3
3aCTOCYBaHHAM (pekanbHOI TpaHcnnaHTaLli NokasaHo, Lo nepecaaka ekanbHOro TpaHCNaHTaTy Bif rinepTeH3NBHIUX TBApPUH
i XBOpUX Ha apTepiarbHy rinepTeHsito HOPMOTEH3NBHUM TBapUHaM NPU3BOAMIA A0 MIABULLEHHS B LIMX TBAPUH apTepianbHOro
TucKy. BogHouac TpaHcnnaHTawis MikpobioTy Bif, HOPMOTEH3MBHUX TBAPUH FNEPTEH3MBHUM CNIPUSiNa 3HKEHHIO B PELMNIEHTIB
apTepianbHoro TUcky. BusieneHo, Lo NpoBigHUMK ANCOIOTUYHUMM (hakTopamu, LLO BifirpatoTb HAGINbLL 3HaYYLLY porb Y Mexa-
Hi3mMax po3BMTKY apTepianbHoi rinepTeHsii, € cknag KULLIKOBOI MikpobioTw, cniBeigHowweHHs Firmicutes/Bacteroidetes, ctaH Ginkis
LLiNbHUX KOHTAKTIB ENTENit0 KULLEYHVKA, MPOHWKHICTb EMITENI0 KMLLIEYHMKA 47151 Ninononicaxapuais, EHAOTOKCUHEMIS, CyOKMiHIYHe
CYCTEMHE 3ananeHHs, piBHi npoayKuii TpumeTunamiz N-okcuay Ta KOpOoTKONAHLIOrOBUX XXMPHIUX KUCIIOT, @ TaKOX 3B’S3K1 OCTaHHIX
3i cneundivHmmn peuentopamm Olfr | GPR.

BucHoBku. Pesynsrati npoaHaniaoBaHWx AOCIMKEHb CBiAYATh NPO 3ayyYeHHs1 NopyLLEeHb MiKpobIOTM KULLEYHYKa B NaToreHe3
apTepianbHoi rinepteHsii. OgHaK pornb OKPEMMX KOMMOHEHTIB KULLKOBOI MiKpoGioTV B MexaHiaMax perynsuii aptepiansHoro
TWUCKY Ta PO3BUTKY FiNEpTEH3UBHUX YPaXKeHb OpraHiB-MilleHen Ta yCKnaAHeHb 3anuLiaeTbCs HeAOCTaTHLO BUBYEHOM. [ep-
CMEKTUBHUM HanpsiIMOM A0CHIZKeHb € PO3pobneHHst iIHOPMAaTMBHMX METOZIB OLiHIOBAHHS CTaHy KMLLKOBOI MiKpobGioTh Ta
MPUYHLMNOBO HOBMX NIAXOMIB [0 3HVKEHHS PU3NKY PO3BUTKY Ta NPOrpecyBaHHs apTepianbHOi rinepTeHsii 3a LOMoMOrot KopekLji
il nopyLUEeHb.

Gut microbiota and arterial hypertension (a literature review)

S. M. Koval, K. O. Yushko, I. O. Snihurska

The aim of the work was to analyze and collate literature data on the role of the gut microbiota disorders in the pathogenesis of
arterial hypertension and to determine the prospects for further research.

Results. The article presents the results of studies that indicate the significant role of various components of the gut microbiota
disorders in the development of arterial hypertension in experimental animals and humans. The accumulated data allow for
consideration of the gut microiota as a part of a complex system involved in the regulation of blood pressure. Studies using fecal
microbiota transplantation showed that the fecal microbiome transfer from hypertensive animals or patients with arterial hyper-
tension to normotensive animals led to an increase in blood pressure in the latter. At the same time, transplantation of microbiota
from normotensive animals to hypertensive resulted in a decrease in blood pressure in recipients. It was revealed that the leading
dysbiotic factors that play the most significant role in the mechanisms of arterial hypertension development are the composition of
the gut microbiota, the Firmicutes/Bacteroidetes ratio, the state of the tight junction proteins in the gut epithelium, the gut epithelial
permeability to lipopolysaccharides, endotoxinemia, subclinical systemic inflammation, the levels of trimethylamine N-oxide and
short-chain fatty acids production, as well as the relationship between the latter and specific Olfr and GPR receptors.

Conclusions. The analyzed results of the studies indicate the involvement of gut microbiota disorders in the pathogenesis of
arterial hypertension. However, the role of individual components of the gut microbiota in the mechanisms of blood pressure reg-
ulation and the development of hypertensive damage to target organs and complications remains poorly understood. Promising
areas of the research are the development of informative methods for assessing the state of gut microbiota and fundamentally
new approaches for reducing the risk of hypertension development and progression by the correction of occurring disorders.

KuweuHas mMkpobuoTa 1 aptepuanbHan runepTeH3uns (063op Autepatypbi)

C. H. KoBanb, K. A. FOwko, U. A. CHerypckas

Lient paboTbl — aHanm3 1 0606LLeHNe UTepaTypHbIX 4aHHBIX O PONM HAaPYLLUEHNI KULLIEYHOM MUKPOGHOTLI B naToreHese apTe-
pUanbHON MNEPTEH3NUM 1 ONPeAeneHIe NePCnekTUB AanbHENLLNX UCCTIENOBaHMIA.

Pesynkrarthl. B cTaTtbe NprBeaeHb! pesynsTaThl UCCNEA0BaHuIA, KOTOpble CBUAETENbCTBYIOT O 3HAUUTENBHO PONU HapYLLEHWI
Pa3nNyHbIX KOMMOHEHTOB KULLIEYHOW MUKPOBMOTbI B PA3BUTUM apTEPUanbHON MNEPTEH3UN Y AKCTIEPUMEHTAMBHBIX KUBOTHbIX W
ntogen. HakonnenHble AaHHbIE MO3BONSIOT PAaCCMaTPUBATh KULLEYHYHO MKPOBMOTY Kak YacTb CIIOXHON CUCTEMBI, IPUHUMALOLLIEN
y4acTue B perynsiuu aprepuanbHoro faeneHus. B pabotax ¢ npumeHeHnem cekarnbHol TpaHcnnaHTaLmm nokasaHo, 4to nepe-
capka (hekanbHOro TpaHernnaHTaTa oT IMNepTeH3VUBHBIX XXMBOTHBIX U GONbHbIX apTepuanbHOi runepTeHarnelt HOpMOTEH3VUBHbBIM
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KUBOTHBIM MPUBOAMNA K MOBBILLEHMIO Y STUX KVUBOTHbIX apTepuarnbHOro AaBneHus. B To xe Bpems TpaHcnnaHTaums MUKpoouoTsI
OT HOPMOTEH3MBHBIX XWBOTHBIX MMMNEPTEH3MBHBLIM CNOCOBCTBOBANA CHUKEHMIO Y PELIMMMEHTOB apTepranbHOro AaBneHus. Boise-
NeHo, YTO BeAyLUMMM ANCOMOTUYECKUMI (hakTopamu, KOTOPbIE UrpatoT Hanbornee 3HaYNTENbHYIO POrib B MEXaHU3Max pasBuTHs
apTepuarnbHoi TMNepTEH3NK, SBISKOTCSA COCTaB KULLIEYHO MUKPOBWOTHI, COOTHOLLEHVE Firmicutes/Bacteroidetes, coctosiHue Benkos
MOTHBIX KOHTAKTOB SMUTENMUS KULLEYHIKA, MPOHULIAEMOCTb NUTENUS KULLEYHIKA ANS NMNononucaxapuaos, SHAOTOKCUHEMUS,
CYBKMMHNYHOE CUCTEMHOE BOCMaNeHNe, ypoBHU NPOAYKLMK TpuMeTUnamuH N-okcuaa 1 KOpOTKOLIENOUYEUHBIX KUPHBIX KICIIOT, a
Taloke B3aVMOOTHOLLIEHMS nocneaHnx co cneumduyeckummn peuentopamm Olfr 1 GPR.

BbiBogbl. Pe3ynbraThbl NpoaHanvavpoBaHHbIX UCCIIEN0BaHIA CBUAETENBCTBYIOT O BOBEYEHHOCTU HApYLLIEHNIA MUKPOBUOTI
KVLLEYHMKA B NaTOreHe3 apTepuarbHoi runepteHsnn. OgHako porb OTAENbHbLIX KOMIOHEHTOB KULLEYHOWM MUKPOBUOTEI B Me-
XaHU3Max perynsumuy aptTepransHoro 4aBNEHNS U Pa3BUTUM MMNEPTEH3NBHbIX OPaXEHUI OPraHOB-MULLEHEN 1 OCTIOXHEHWI
0CTaeTCs HEI0CTATOYHO U3y4eHHON. MepcnekTUBHLIM HanpaBneHNEM UCCTea0BaHUiA SBNSIETCS paspaboTka MHEOPMaTHUBHBIX
METOLOB OLIEHKW COCTOSIHWSI KULIEYHON MUKPOBMOTBI U MPUHLMNMANBHO HOBLIX MOAXOAO0B K CHBKEHWUIO pUCKa pasBUTUS U
MPOrpeccUpPOBaHS apTepUarnbHON TMNEPTEH3UN C MOMOLLIbI0 KOPPEKLMM €€ HapyLLEHUIA.

CepLeBo-CyauHHI 3aXBOPIOBaHHS Ta IX yCKNaaHeHHs nociga-
10Tb NepLLEe MiCLie B CTPYKTYPi CMEPTHOCTI Ta inaniguaaLii Ha-
ceneHHs. [NpoBigH1M hakTOPOM KapAioBaCKYNAPHOTO PU3NKY
€ apTepianbHa rinepTeHsis (AlN) — HaMOLUMPEHILLE XPOHIYHe
HeiHeKLiNHEe 3aXBOPIOBaHHS, Sk, N0 CyTi, AETEPMIHYE TPK-
BaniCTb Ta AKICTb XUTTA NEPeBaxHOI BiNbLIOCTI naLieHTiB
i3 CepLEeBO-CyAMHHUMI 3axXBOproBaHHsAMM. okasaHo, Lo
afeKBaTHUA KOHTPOMNb Al | JOCATHEHHS LiNbOBKX PiBHIB ap-
TepianbHoro TUCKy (AT)iCTOTHO 3HYPKYE YacTOTy rocriTanizai
Ta UMK YCKNaaHeHb | CMEPTHOCTI Bif CepLEBO-CYAMHHNX
3axBoptoBaHb [1-3]. JocnimkeHHs OCTaHHIX POKiB Moru-
61Ny 3HaHHA LWOAO BNAMBY PisHNX (haKTOPIB 30BHILLHLEOMO
CepeaoBuLLA, FEHETUYHIX, TYMOPanbHUX Ta enireHETUYHNX
YMHHWKIB Ha PO3BUTOK i mporpecyBaHHsa Al [4-6]. Ane, He-
3BaXKaOUM Ha CYTTEBI AOCATHEHHS Y BUBYEHHI natoreHesy Al
i HAsBHICTb BEMNKOTO apceHarny aHTUrinepTeH3vBHIX 3acobiB,
npobrnema Al 3anuLLaeTLCs HeBMpiLLIEHO. CriocTepiraeTbes
nocTiiHe 3BinbLLEHHS Sk KinbKOCTi XBOpyX Ha AT, Tak i Yactotn
XUTTEBOHEOE3NEYHUX YCKIaaHEHD LbOro 3aXBoptoBaHHs. Lie
00r'pyHTOBYE HEODXIAHICTb MOLLYKY Ta AETANbHOMO BUBYEHHS
HOBWX MEXaHi3MiB PO3BUTKY Ta NporpecyBaHHs Al a Takox
HOBMX MeTOAB 1i NiKyBaHHS Ta npodinakTukm [7].

OOHWM i3 TaKMX HOBMX i MEPCMEKTUBHMX HaNpsiMiB
[OCTIKEHHS NaToreHesy Linoro psgy metabonivHux i cep-
LIeBO-CYAMHHIX 3aXBOPIOBAHb € BUBHEHHS POITi KMLLIKOBOT
MikpoGioTu ntoamHm [8,9].

Mig KMWKOBOK MiKPOBIOTO PO3YMIlOTb CyMapHy
KinbKicTb Mikpo6iB, ycix ix npeacTaBHukiB (GakTepii, rpubu,
apxei, Bipycu Ta NpoTo30a), fKi KOMOHI3yl0Tb LUTYHKO-
BO-KMLLIKOBMIA TPAKT CBOTO «rocnogaps». Kniwkosa Mikpo-
6iota npeacraeneHa noHaa 5000 Buaje MikpoopraHismis,
noHag 100 TpunblioHamMu MikpobiB, LLO BAECATEPO binbLue,
HiXX KINbKICTb KIITUH, 3 KX CKNaAaeTbCsl OpraHiam MioavHM
[10]. CymapHwit BMiCT reHomiB MikpobioTy (Mikpobiom) y 150
pasiB Ginblue, HiX reHOM MIOAVHK, a Moro po3wwndpoBKa
BW3HaHa OHWUM i3 AECATU HanBINbLLNX HAYKOBWX BiOKPUT-
TiB XXI cTonitTs [11]. Taki o6cTaBuHM CNpUYMHUNKM Ha3By
KULLKOBOI Mikpo6ioTh — «3abyTuin opran» [12,13] i po3rnsg
BCbOrO MacvBy MiKpOOPraHi3MiB KULLEYHWKA SK MOTYXHOrO
€HL,OKPUHHOIO opraHa [14].

leHeTuka «noguMHK-rocnogaps», akTopy AOBKINMS,
pieta, xBopobu, CTpec i Aeski iHWi dhakTopy BU3HAYaK0Tb
CTPYKTYpY KMLLKOBOI Mikpo6ioTu, Togi sk MikpobioTa fe-
TEpMiHye 300POB’A Ta XBOPObW «rocnogapsy Yepes requ,
6inku, metabonitu [15,16)]. Kuwwkosa mikpobiota Moxe
BW3Ha4aTu, skuM Oyae xapaktep BignoBigi «rocnogapsi»
Ha hakTopu AOBKINMS (30kpema, ieTy) i, BiBnoBigHoO, kv
kapgaiomeTaboniyHnin peHoTHN Y Hboro chopmyeTses [17].

OcTaToqHe BU3HAYEHHS, LU0 Take «KHOpMaribHa» MiKpo-
6ioTa KWLLEYHIKa, HaTenep He BCTaHOBNEHO. Huska aBTopis
BUAINAOTb 3 EHTEPOTUMW MIKPOBIOTW KULLEYHWKA 3aNEXHO
BiJ NepeBaxaHHs TakuX il NpeacTaBHYKIB, ik Bacteroides,
Prevotella abo Ruminococcus. Ane Takuid po3nogin nigaa-
€TbCS KPUTULL, OCKINbKM PIBHOMAHITHICTb MOXITMBUX EHTE-
potunis moxe 6yTu icToTHO GinbLuoto [18]. Cepen GakTepiit,
SKi HaCcensTb LUIYHKOBO-KULLKOBMI TPAKT, NEpeBaxatoTb
«wkKignuei» — Firmicutes i «kopucHi» — Bacteroidetes.
3aranbHa iXHs OLiHKa XapaKTepu3yeTbCsl BiAHOLLEHHSM
Firmicutes/Bacteroidetes, i came Le BigHOLLEHHS Mpomno-
HYETBCA PO3MNAAATW SK OAUH i3 HAVBAXIUBILLINX MapKepiB
MaTonoriYHNX NopyLLEeHb MIKpOGIOTY KMLLIEYHMKA B OpraHiami
nogunm [10,19,20].

B ocCTaHHi poku yimany yeary npuBepTae BMBYEHHS
poni MikpoBioTW KMLWEYHUKA | B PO3BUTKY NepBUHHOI Al
[21,22]. HaTenep y UbOMy HanmpsiMi HaKonuyeHa Benuka
KiNbKiCTb JaHUX, WO Aal0Tb MOXIMUBICTb PO3rMsAAaTy
KWLLIKOBY MIKpOBIOTY SIK YacTUHy CKMafHOi cucTeMu, Lo
nigTpumMye piBeHb AT y nogcbkomy opraniami [23]. Tak, Ha
DYMKY Oesiknx BY4eHUX, MIKpobioTa KULLEYHMKa, HanesHo,
MOXe BifjirpaBaTi BaXI1BY pofib Y cnagKyBaHHi (peHoTuny
AT Big 6atbkiB gitam [24].

Besnocepeans acoujavis kuLkoBoi Mikpobiotn Ta Al'y
niopeit 6yna 3HageHa B HeLLOAaBHLOMY MOMynsLiiHOMY
JOCRimKeHHi, fe NokasaHo, L0 MOKa3HWK MiKpOBHOrO pi3-
HOMaHITTS! KULLIEYHWKA HEraT1BHO KOPENtoe 3 yacToTor Al i
piBHeM cucTonivHoro AT [25]. OpHaK B iHLLOMY AOCHIMKEHHI
OTpPUMaHi aHi npo 30iMNbLUEHHS KMLLIKOBOMO MIiKpOGHOro
PI3HOMaHITTS 3aranom, a TakoX MiABULLEHHS ChiBBigHO-
LUeHHs1 Firmicutes/Bacteroides acoLiooTbCs 3 PO3BUTKOM
Baxkoi Al 3 ctynens [20]. B 13w pobiT BCTaHOBNEHO, LLO
y xBopux Ha Al" nepeBaxae eHTepoTHn i3 JOMIHYBaHHAM
Prevotella Ta 3HWKEHHAM KiNbKOCTI NpeacTaBHuKIB dino-
TvniB: Bacteroidetes, Bifidobacterium, Roseburia Ta iHLnX
NPOAYLEHTIB KOPOTKONAHLIOrOBUX XUPHMX kucnot [20,26].
Lli 3miHK knLwkoBOi MikpoGioTM Bxxe criocTepiratoTh i B OCI0
i3 nperinepTeH3ieto (Mpy piBHSX cucToniyHoro AT y Mexax:
>125 mm pr. cT. i <139 mMm pT. cT. Ta/abo piactonivyHoro AT
>80 MM pT. cT. i <89 MM p. cT.) [26]. [ocnigHuky nigkpecnto-
10Tb BaXIMBICTb TOrO aKTy, LU0 ANCOAKTEPIO3 KMLLEYHMKA
BUSIBNAIOTH LU Ha CTagji nperinepTeHsii Ta, MOBIpHO, €
O[IHVM i3 BaXIMBMX YNHHUKIB hopMyBaHHs cTabinbHoi Al
3 ypaxyBaHHSM LibOro NePCNeKTUBHUM HanpsIMOM Mpodi-
naKTukW po3srTKY Al” MOXe ByTV paHHS KOpeKList MopyLUEHb
KILLKOBOI MiKpoGioTh.

[NepekoHNMBMMK AOKa3amMu POTi NOPYLLEHb KULLKOBOI
Mikpo6ioTu B natoreHesi Al” € pesynbTatit fOCTaTHLO Benu-

3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



KOI KinlbKOCTi LOCAimKeHb, LU0 3AINCHEHI Ha Pi3HUX MOAENSsIX
eKCrnepyMeHTarbHOI rinepTeHaii y TBapuH.

Tak, nokasaHo, WO NOPYLIEHHS CMiBBIAHOLEHHS
Firmicutes/Bacteroidetes moxe ByTn BaxMB1uM Mapkepom
pO3BUTKY Ta mporpecyBaHHs Al Y CMOHTaHHO rinepTeH-
3MBHUX LLYPIB MOPIBHSHO 3 HOPMOTEH3UBHUMY TBAPUHAMU
cniBBigHoOLWEHHs Firmicutes/Bacteroidetes y 5 pasis Bue
Ha TNi 3HaYyLLOro 3MeHLLEHHS Giomacw bakTepii y kuLey-
HWKy 3aranom. BusHaunnu 3meHLIeHHs BMICTy BakTepii,
Lo NpoayKytoTb aueTar i 6yTupar (KOpOTKONMaHLOroBi
XUPHI KNCNOTK), i 30inbLUEHHS BMICTY nonynsuii 6akTepin,
L0 BMpObnstoTL NakTat [27]. Y ubOMY AOCTIMKEHHI CXOXi
3MiHM Yy cknagi KWLWKOBOI MikpoGioTU XapakTepHi W ans
APYroi eKcnepuMeHTanbHoi Moaeni — Ans Lypis, Ski OT-
pUMYBanW XpOHiYHY iHy3ito aHrioTeH3uHy Il [27], a Takox
Ans nauieHTiB i3 nepBuHHO Al [27]. BBaxaeTbes, Lo Y
pasi 36inbleHHs BiAHOLWeEHHS Firmicutes/Bacteroidetes
BiAOYBaETLCA NOPYLUEHHS KuwkoBoro 6ap’epa, GinbLu
aKTMBHa NeHeTpauis ninononicaxapuaiB (€HAOTOKCUHIB) i
TpaHcnokallist 6akTepilt i3 KuLLeYHWKa y KPOBOTIK, 1€ BOHM
CMPUSAKOTb PO3BUTKY CYDKMIHIYHOTO 3ananeHHs, 3 sKuM
noB's3yeTbes po3suTok Al [28,29].

Ponb Mikpo6ioTv B po3BUTKY CUCTEMHOTO 3ananeHHst
Ta nigBuLLeHHi AT nokasaHa i B iHWKX pobotax. Tak, BCTa-
HOBEHO, L0 piBHI AT y CTEPUIbHUX MULLEN 3iCTaBHi 3
TaKVMW B MULLIER, SKi BUPOLLIEHI y 3BMUYalHINX yMOBaX. Ane
Yy CTEPUIBHUX MULLIEI HE BOAETLCS AOCAITM iHAYKOBAHOMO
aHrioteHavHoM Il nigitomy AT. ABTOpPY NOB'A3Yt0Tb BUSBNEHI
BiAMIHHOCTI 3 HEQOCTATHLOK IHAYKLIEI OKCUMAATUBHOMO
CTpecy Ta 3anarneHHs nig gieto aHrioteHsuHa Il 3a BigcyT-
HOCTI K1LLKOBOI MikpobioTu [30,31].

Pe3synbTaTi HU3KM JOCTIMKEHb CBigYaTh, LU0 CaMe na-
TOMOrYHI 3MiHW KULLEYHMKA NepeayIOTb PO3BUTKY rinepTeHsii
Yy COHTaHHO rinepTeH3nBHMX Wypis [32,33]. docnimkytoun
KWLLKOBI CTIHKI CMIOHTAHHO riNepTEH3VBHMX LLYpIB, CroCTe-
piranu BUpaXXeHe 3MEHLIEHHSI JOBXWUHN BOPCUHOK, 3HM-
KEHHS! KiTbKOCTi KenuxonogibHWX KNiTUH, CyTTEBUIA piBEHb
(hi6pPO3HMX 3MiH MOPIBHAHO 3 HOPMOTEH3VBHUMM LLIypaMm
[32]. Kpim Toro, Lypu 3 nperinepTeHsieto 4eMOHCTpyBanm
3HWXEHHS! PiBHS BINKiB LLiNbHUX KOHTAKTIB Npu 36epexe-
Hii# MPOHVKHOCTI KWLLKW MOPIBHSHO 3 HOPMOTEH3VNBHUMM
TBapuHamu [33].

Llikasi AaHi Npo B3aEMO3B’S30K MOPYLLEHb KULLKOBOI
MikpobioTu Ta natoreHe3 A" oTpumaHi B pobotax i3 te-
KarnbHOI TpaHcnnaHTawii.

Tak, npn TpaHcnnaHTauii MikpobioT Bif CNOHTaHHO
rinepTeH3NBHUX LLYPIB HOPMOTEH3UBHIN rpyni LWypiB B
OCTaHHiX cnocTepiranu nigsuwexHs AT. Mopsag i3 Tum
nepecagka ekanbHOro TpaHCnnaHTaTy Bif HOPMOTEH-
3MBHUX TPU3YHIB O CMOHTAHHO MiNEPTEH3MBHUX TBApUH
MpW3BOAMIIA 0 3HWKEHHS CUCTOMIYHOTO Ta AiacTomNiYHOro
AT y peuunienTis [32,34].

B iHWoMy pocnigkeHHi 3 nepecagku ¢ekanbHOro
TpaHCNaHTaTy HOPMOTEH3UBHWUM LypaM Bif CMOHTaH-
HO TiNEepPTEH3MBHNX PU3YHIB HE TiNbKM MoKasaHo, Lo B
PELMNIEHTHOI rpynu LypIB BigaHavanu nigsuLleHHs AT,
arne 1 cnocTepirany NigBULLEHHS aKTUBHOCTI CUMMATUYHOT
HEepBOBOI CCTEMW: BULLi PiBHI HOPaApEeHaniHy nnasmu, Lo
NO3UTUBHO KOpentoBanu 3 BuLLMM piBHem AT [32].

3acnyroBytoTb OKpEMOi yBaru fjaHi, Lo oTpuMaHi npu
TpaHcnnaHTauii KuwkoBoi MikpobioTn nabopaTopHUM
TBapuHam Big xBopux Ha Al BusiBneHo, WO Taka TpaH-
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cnnaHTauia Buknukana niginom AT y HOPMOTEH3UBHUX
TBapvH. OfgHak Hapani 3aBasky 30epexeHHI0 aKTUBHOCTI
MEPBICHOI KWLLIEYHOI (hriopn Y TBapuH crocTepiranu no-
CTynoBe 3HWKeHHS piBHA AT [26]. Lie gocnimkeHHs, okpim
NiATBEPMKEHHS BNIMBY KULLKOBOT MIKPOBIOTW Ha perynsLito
AT, BKa3ye Ha nepcneKTv1Bm BiAKPUTTS HOBUX Biomapkepis
po3suTKy Al" Ha NigcTaBi BUBYEHHS FEHETUYHOMO cKnagy
MikpoGioMy KuLLeYHMKa.

Yumana KinbKiCTb AOCTIHKEHb MPUCBSAYEHA MOLLYKY
HanbINbLL BaroMy1x MexaHiamiB, KOTPi MOXYTb 3yMOBITOBATY
nigsuiieHHs AT i po3suTok Al Npu PisHUX MOPYLUEHHSX
MIKPOGIOTY KMLLIEYHMKA. Y LiIbOMY MiaHi iHTEPEC BUKMMKAKOTb
[JaHi Npo pornb MikpoGHUX MeTaboniTie y natoreHesi Al

OpHuM i3 BaxmBMX MIKpOOHWUX MeTaboniTis, WO pe-
rynioe pieeHb AT, € Tpumetunami N-okeug (TMAO) [35].
BiH CHTE3YETLCA B NEYiHLi 3 TPMMETUNAaMiHY, SIKUiA, CBOEHD
4eproo, yTBOPIOETHCA TaKOX 3aBASKM MiKpoGHOMY MeTabo-
niamy. MokasaHo, wo TMAO B ekcniepuMeHTax Ha rpuayHax
MPOSIOHTYE FiNEPTEH3MBHY fito aHrioTeH3uHy |l [36,37]. 3a
pesynkTaTami HELLOAABHLOTO MeTaaHarnisy 3 3ay4eHHsIM
11750 oci6, npoaemMoHCTpoBaHa Yumana nosuTeHa 4030-
3anexHa acolliauyist Mix piBHAMU LypkynsuiiHoro TMAO Ta
py3nKOM rinepTensii [38].

Kpim TOro, B eKcrnepyMeHTanbHuX LLypiB 3 iHOyKoBa-
HOIO rinepTpodieto MIBOrO LYHOYKa Bi3Ha4anu iCToTHe
36inbleHHs piBHs TMAO. BeegerHs teapuHam TMAO
BUKIMKaIO rinepTpodito Ta ¢ibpo3 miokapaa, a 3HKeHHS
cuHTey TMAO aHTubiotvkamm nocnabniosaro Li npouecu.
AsTOpU BBaxatTb, Wo TMAO moxe OyTv NOTEHLINHOW
TepaneBTUYHOI MILLEHHIO Y NpodinakTuui Ta nikyBaHHi
rinepTpodii NiBoro LwnyHouka [39].

OpnHak € faHi i Npo No3WUTUBHI CepLEBO-CYAUHHI eCheKTH
TMAQ. B ekcnepymeHTi nokazaHo: XpoHi4He 3aCTOCYBaHHS
TMAQ B HI3bKMX A03aX Y MiNEPTEH3NBHMX LLLYPiB NPU3BOAK-
110 10 3HWXKEHHS! HATPIAYPETNYHOTO NENTUAY Ta NOMINLIEHHS!
AiactonivyHoi ancdyHkuii rineptenausHoro cepugs [40].
Tomy natoreHeTuyHe 3HaveHHs TMAO npu Al notpebye
[anbLUOTO BYBYEHHS.

Baxnvsy ponb y natoreHesi Al MOXyTb Bifirpasaty i iHLUi
METabOnIT! KMLLIKOBOI MikpoBioTY — KOPOTKONAHLItOrOBI XUPHI
KWCTOTH, LLIO YTBOPIOKOTLCS B Pe3yrbTaTi MiKpobHOI hepmeH-
Tauji cknagHWx noricaxapuais i NOTPaNAsKTb Y CUCTEMHUN
KPOBOTIK Yepe3 eniTenii KuwevHuka. HanbinbLue 3HaveHHs
B MEXaHiaMax pO3BUTKY CEpLIEBO-CYAUHHWX 3aXBOPHOBaHb
MaKpOOpraHi3My HanexuTb MacnsHii kucnori, abo Gytupary
[41]. NMposigHi NpogyueHTn ByTupaTy Hanexatb 4O Tumy
Firmicutes (Faecalibacterium prausnitzii, Roseburia spp.) [42].
B excnepumeHTi Ha MOAENsX rpusyHiB BUSIBNIEHa acoLiaLlis
Odoribacter spp., sika npomykye GyTupar 3i 3HWKeHHaM AT
nicns pexkanbHoi TpaHCNNaHTaLi Big HOPMOTEH3VMBHMX LLYPIB
[0 CMOHTaHHO TiNepTEH3NBHUX TBapWH [43].

Baxnueuii acnekT aii OyTuparty npu 3aXxBOpHOBaHHSIX
CepLeBO-CyANHHOI CUCTEM MONSArae B MOXIMBOMY Mpu-
rHi4eHHi BiocuHTe3y Ta abcopbuii xonecTepuHy B KuLey-
HuKy [44]. ByTvpart nposiBnse npotusananbHi edekTy, Lo
MOB'A3aHi 3 I0r0 aHTMriNepTEH3NBHO Aieto [45]. Bytupat
3aBAsAKM 30aTHOCTI MPOHMKATM Yepes reMatoeHuedaniyHui
6ap’ep MoXe BNNMBATK Ha LieHTPasbHi MexaHiamu peryrio-
BaHHS AT, WO NiATBEPAKEHO B EKCMIEPUMEHTI Ha MOZENSsX
LLypiB NpW iHTpakpaHiansHOMy BBeAEHHi [46]. Y cnoHTaHHO
rinepTeH3NBHMX LLYPIB NOKa3aHOo 30iMbLUEHHS piBHS OyTh-
paTy B KULLEYHWKY Ha TMi 3HUKEHHS NOro PiBHSA Y KPOBI Ta
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3MEHLLEHHS KiNbKOCTi ByTupaT-4yTnuBuX peLenTopis y
rinotanamyci [47]. Mo3nTveHwiA BNvB ByTypary Ha piBHi AT
crocTepiranu i B ntogen — y BariTHUX KIHOK 3 OXUPIHHAM. [Jo
TOTO X 3HIKEHHS ByTUPaT-NPOAYKYHHMX MIKPOOPraHiamiB i,
BIOMOBIZHO, 3HWKEHHS PiBHA OyTUpaTy B TakuX MawjeHToK
acoujloBanocs 3 nigsuileHHsM AT [48].

B3aeMOBIgHOCWHM Mixk MakpOOPraHi3MOM i KULLIKOBOO
MikpoBioTOt0 CTanu 3po3yMiniLLMmm Nicns BiOKPUTTS BNMBY
KOPOTKOMaHLIOrOBYX XXMPHYX KUCTOT Ha CreLmdiyHi HIOXOBI
6inkosi peuentopu Olfr78 (olfactory receptors), siki Gynv Bu-
ABMEHi y CTiHKax APIOHNX KDOBOHOCHWX CYAWH, Y HUPKOBUX
apTepisx, cepui, CKENETHIN | rnagkin MyckynaTypi, LUKipi,
a Takox Ha Gprd1 i Gpr43 peuentopu (G-protein coupled
receptors), siki nos’sa3aHi 3 G-6inkom peuentopy [49,50].

Ctumynsuia umMx peLenTopiB MOZYMIOE CEKpeLlito
PeHiHY W TOHYC CyawH, Tak MeTaboniT MikpoopraHismis
MOXYTb perymtosatit AT y MakpoopraHiami. lNokasaHo, Lo
peuentopu OIlfr78, siki BUSBUNK B tOKCTarnoMepynspHoMy
anapari HMPOoK, MatoTb NporinepTeHanBHy gito [51]. Ctumy-
nsuis peuentopis Olfr78 npu3soanTb [0 NiABULLEHHS AT,
a MuLLi, SiKi N036aBreHi LnX peLienTopiB, MatoTb 3HKEHNI
BMICT PeHiHy y nna3ami Ta rinoToHito [52]. BogHovac cTumy-
nauia peuentopis GPR41, Wwo posTaluoBaHi B eHaoTenii,
npW3BOANTL A0 3HWXKEHHS AT, a HOkayTOBaHi 3a LyMu
peuentopamu MuLli matoTb Al [50].

B ekcnepumeHTi nokasaHo, Lo 3HWxeHHs AT y ekc-
NepPUMeHTanbHUX LLYPIB NPU NiABULLEHHI KOHLEHTpaLii
6yTnparty B TOBCTIN KULLIL)i 3aneXuTb Bif ahepeHTHOI cur-
Hanisauii 6rykato4oro Hepea (nervus vagus) i peLenTopis
GPR41/43 [53].

BeaxaeTbes, Wwo peuentopy Gprd1 i Gprd3 Habarato
YyTNWBLLI JO KOPOTKOMNAHLIOTOBUX XMUPHUX KUCIIOT, HiX
OIfr78, i came 3B’A3yBaHHS XUPHWX KUCMOT, PiBEHb SKNX
Yy KpOBI nigBuLLieHmMR, i3 peuentopamu Gprd1 i Gprd3 npu-
3B0AWTb A0 3HWKeHHs AT. BogHovac ans aktusalii Olfr78 i
nigBuLLeHHst AT NOTPiGHe iCTOTHE 3BinbLUEHHS KOHLEHTpaLlii
XKUPHUX K1CnoT [52].

OpHvm i3 npoBigHUX (hakTopis, WO Bigirpae pornb y
CUCTEMHOMY CyOKIiHIYHOMY 3ananeHHi npu anchiosi KuLey-
HYIKa, € METabOMIT KILLIKOBOI MIKPOBIOTY — EHAOTOKCUHMU, SiKi
gitotb yepe3 Toll-nomi6Hi peuenTopu 4 Tuny (TLR4) knitwH.
[bxepenom eHOOTOKCUHY € rpamMHeraTuBHi GakTepii KULLKOBOT
Mikpobiotu. [Mig yac 3arnbeni umx GakTepili ninononicaxa-
puaw, siki € KOMMOHEHTaMM iXHB0I MeMOpaHK, NMPOHMKAOTb
y Kaninsapy KALLEYHKa i NoTiM — Y LMPKYNsLiiHy kpos [54].
Mpm knLwKoBOMY AnCHi0si ekcrpecis BInKkiB LLIMbHUX KOHTAKTIB,
LLIO BiZNOBIAAK0Tb 32 MDKKITITUHHI CTUKM, 3HWXKYETBCS, MILHICTD
KWLLIKOBOTO Bap’epa 3MEHLLYETLCS, LLO MPU3BOAMTL A0 306iMb-
LLIEHHS eHpoTokceMii. BogHouac MomynsiLis KULLKOBOI Mikpo-
6ioT 3a Lonomoroto aHTUGIoTMKIB abo BBEAEHHS NpebioTuKiB,
HaBMaku, NiABMLLYE MILIHICTb KULLKOBOTO 6ap’epa, i Lii 3acobm
npPOTUAjloTL eHpoTokceMii [55]. Kpim Toro, B ekcrnepumeHTi
MOKa3aHo, LLO NiaBuLLeHHs AT y LLYpIB TaKOX acoLit0eTbCA
3i 3MEHLLIEHHSIM KirnbKOCTi GINKiB LLiNbHUX KOHTaKTiB [32,33].
Lle# chakT fae nincrasy cTBepmKyBaTyt: Npu Al MopyLLYETHCS
6ap’epHa hyHKLIS KMLLIEYHMKE, BHACTIBOK YOTO MiABMLLYETLCS
LUBMAKICTb MPOHUKHEHHS! EHOOTOKCUHY B LIMPKYMSILLiHO.

Baxnveumu caigyeHHsMM poni nopyLLeHb MikpobioTn
K1LLIeYHMKa B naToreHesi Al € faHi, Lo BigHOBMeHHs 6anaH-
Cy MikpoBioTH SIK MEAVKaMEHTO3HUMW, TaK | aniMEHTapHUMIU
Lunsixamu Moxe 3HikyBatu AT 6e3 3acTocyBaHHs Byab-aKux
AHTUrNEPTEH3NBHMX Npenapartis [22].

OpHum i3 nigxoaiB 4O KOPeKLii NopyLUeHb KUALIKOBOI
MikpoBioTn, eheKTUBHICTb SIKOrO MoKasaHa B HW3Li eni-
[emionoriYHnX AOCHioKeHb, € MiABULLEHHS CMOXWUBAHHS
KITITKOBMHY OBOMIB i C(DPYKTIB, LLIO aCOLOETHCA 3i BHVKEHHAM
CMEPTHOCTI Bif CepLieBO-CyaMHHMX 3axBoptoBaHb [56]. MMia-
TBEPMKEHHSIM NO3UTUBHOTO BMNMBY TaKOI AiETU i HA nepebir
rinepTeHsii MoXyTb ByTV pesynsTaTi ekcrnepyMeHTansHOro
[OCTiMKEHHS Ha rinepTeH3MBHUX MuLLaX. Tak, s ieTa Oyna
34aTHa 3MiHIBaTK CKrag MIKpobIioTH KULLEYHUKA TBAPUH:
3HUXYBaTW CMiBBIgHOLWEHHS Firmicutes/Bacteroidetes i
30inbLUyBaTy KinbKiCTb GakTepil, siki NPOZYKYHTb KOPOTKO-
NaHLIKOrOBI XUPHI KNCOTW, | Yepe3 3MiHy PiBHSA ekcnpecii
MEBHUX TEHIB CMOBINbHIOBATU PO3BUTOK Y HWX FiNEpTeH-
3MBHOTO YpaXXeHHs! cepLs — rinepTpoddii Miokapaa nisoro
LwnyHouka [57].

BucHoBKU

1. PesynsTaTi focnigpkeHb cinyaTtb npo 6e3sanepeyHe
3any4eHHs NopyLUeHb MiKpoBIOTH KMLLEYHMKA B NaToreHe3
AT Mpw ubOMy NPOBIAHUMM AUCOIOTUYHUMK thaKTOpamMK,
KOTpi BigirpatoTb KIHOYOBY POrib Yy MeXaHi3Max po3BUTKY
AT, € BnacHe cknap KULLKOBOT MikpoBioT1, CRiBBIAHOLLEHHS!
Firmicutes/Bacteroidetes, cTaH i KinbKiCTb OINKiB LLiNbHMX
KOHTaKTIB eniTenito KWLWeYHWKa, CTyniHb NPOHUKHOCTI
eniTenito KuLeYHrka ans ninonornicaxapuais, HasBHICTb i
BUP@XXEHICTb EHIOTOKCUHEMIi Ta CyOKMiHIYHOMO CUCTEMHOTO
3ananeHHs, pisHi npoaykuii TMAO Ta KopoTKOnaHLIoroBux
KMPHUX KUCTIOT i 3B’A3KM OCTaHHiX 3i cnieuydivyHMMm peLen-
Topamu Olfr i GPR.

2. OpHak, He3Ba)atudy Ha HasBHi [aHi, 3B’A3KK
«KMLWKOBA MikpobioTa — rocnogapy Lue Aaneki Big NOBHOMO
PO3yMiHHS1. YKpai He[oCTaTHbO BUBYEHMI BMIWB KULLKOBOIT
MikpobioTu Ta ii reHoma Ha MexaHismu perynauii AT, Ha
PO3BUTOK ypaxeHb OpraHiB-MiLLEHEN i 3yMOBIEHUX rinep-
TEH3i€l0 CepLeBO-CyaANHHIX YCKMaaHEHb.

MepcnekTMBHMIA HANPSAM JOCHimMKeHb — PO3pPOONEH-
H$1 iH(DOPMaTUBHIX METOZIB OLliHIOBAHHS CTaHy MikpobioTu
KMLIEYHMKA Ta NMPUHLMNOBO HOBMX MIAXOMIB A0 3HVKEHHS
CepLEBO-CYANHHOTO PU3MKY YCKINaAHEHb y XBOPKX Ha
apTepianbHy rinepTeHsilo Ta NpoinakTUKK PO3BUTKY
LbOr0 3aXBOPIOBAHHS 3a JOMOMOIOK KOPeKLji NopyLUeHb
MiKpOBIOTH KMLLEYHNKA.
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Pulmonary neuroendocrine cells (PNECs) — a unique cell population identified at all levels in the epithelium of the respiratory
tract, histophysiology of which is still poorly understood. Given its important role as one of the main regulators of the respiration
processes and homeostasis, its studying is one of the urgent tasks of medicine.

According to the International Terms for Human Cytology and Histology published by the Federative International Committee on
Anatomical Terminology (FICAT) under the writing of Wolters Kluwer and Lippincott Williams & Wilkins (2008), these cells are
called respiratory neuroendocrine cells (in the trachea) or respiratory endocrine cells (in the bronchial tree). However, these cells
have documented in modern international scientific literature as pulmonary neuroendocrine cells.

The aim of this work is to analyze the modern scientific literature data on the effect of PNECs on the lung homeostasis in normal
and pathological conditions.

PNECs and their clusters — neuroepithelial bodies act as factors that regulate lung growth and maturation in embryogenesis
via secretion of serotonin and gastrin-releasing hormone. In postnatal ontogenesis, PNEC secretion products — amines and
neuropeptides, are characterized by participation in various physiological and pathological processes in the lung. PNECs normally
maintain neurohumoral control over vascular and airway smooth muscle tone, act as peripheral chemoreceptors, and also are
responsible for regulation of cell proliferation, differentiation, and mucus production from the respiratory epithelium. In case of
respiratory tract damage, PNECs are capable of transdifferentiation by activating the Notch signaling pathway and renewal of
other cellular types of respiratory epithelium. PNECs have a neuroimmunomodulating effect by means of neuropeptides and
neurotransmitters secretion, which maintain and enhance the airways inflammatory response to an allergen. After the allergen
exposition, PNECs activate type 2 innate lymphoid cells (ILC2) which being modulated by the neuropeptide CGRP produce type
2 cytokines IL-5 and IL-13, thereby contributing to an allergic response in the airways. At the same time, secreted by the PNECs
neurotransmitter y-aminobutyric acid (GABA) interacts with IL-13 to activate goblet cell mucus secretion. ILC2 induce eosinophilic
inflammation and airways hypersensitivity. Recent studies have shown that ILC2 cells also stimulate Th2-associated immune
response. Thus, CGRP and GABA are the key products of PNEC, which stimulate the Th2-associated immune response in the lung.

Conclusions. Pulmonary neuroendocrine cells together with immune cells form a neuroimmunological module for the reception
and response to environmental chemoattractants. The data on the role of pulmonary neuroendocrine cells in the airways
allergic inflammation are still controversial in the literature, which necessitates further study of this issue.

BnAuB AMXaAbHUX HEPOEHAOKPUHOLUTIB Ha rOMeocTas3 AereHb

C. C. Monko, B. M. €sTywueHko, B. K. Cupuos

[vxanbHi HerpoeHpokpuHounTy (OH) — yHikanbHa kniTHHA nonynsuis, WO BUSIBMEHA Ha BCiX PIBHAX B eNiTENii AyxarnbHuX LWs-
xis (OLL), rictodpisionoria sikoi goTenep HegoCTaTHLO BUBYEHA. 3 OrMsAy Ha ii BaXMBY posib SIK OAHOTO 3 OCHOBHWX PErynsTopiB
npoLieciB AUXaHHS Ta rOMEOCTa3y OpraHiamy, ii BUBYEHHS € OAHWM 3 aKTyarbHVX 3aBAaHb MEAULIMHU.

BignosigHo go MixHapoaHOi HOMeHKNaTypy 3 LUTONOrii Ta ricTonorii nioauHn, ska popobneHa degepaTtMBHUM MiKHApPOSHUM
komiTeTom 3 aHatomiuHoi TepmiHonorii (FICAT) asropamu Wolters Kluwer i Lippincott Williams & Wilkins (2008), wi knituHm Haaw-
BaKOTbCS AMXarnbHAMM HENPOEHOOKPUHHUMM KNiTUHAMU (y Tpaxei) abo AnxanbHUMKU eHAOKPUHHUMM KNiTHamMu (y BpoHxiansHOMY
nepesi). OgHak Ui KNiTUHM ONMCaHi B CyyacHil MiKHapOAHIN HayKoBil NiTepaTypi Sk NereHesi HeMPOEHAOKPUHHI KNITUHM.

MeTa poboTu — aHania gaHux Cy4acHoi HaykoBOI NiTepaTypy Npo BNIVB AUXamnbHUX EHOOKPUHOLMTIB HA rOMeOCTa3 fereHb y
HOPMi Ta NaTonorii.

[H Ta ixHi knacTepy — HelipoeniTenianbHi Tina, AiloTb sk hakTopu perynsuii pocTy i 403piBaHHS NereHb B eMopioreHesi 3 JonoMoroo
CekpeLlii CEPOTOHiHY | raCTPUH-PUMI3MHT FOPMOHA. Y NOCTHaTanbHOMY OHTOreHesi NpoayKTK cekpedlii [IH — aminv Ta HeviponenTuam
XapaKTepu3yrThCs y4acTio B PIBHOMAaHITHUX isionorivHX i naTonoriYHnx npotiecax y nerexsix. [iH y HopMi 3AiACHIO0TL Herpory-
MOparnbHWIA KOHTPOIb TOHYCY FNaaKX MIOLWMTIB CyaUH | NOBITPOHOCHMX LUNSAXIB, AitoTb Sk NepudepryHi XeMOpeLEenTopy, a Takox
6epyTb yyacTb y perynauii knitTuHHoI nponicbepallii, AndepeHLitoBaHHi, perynsuii npogykuii cnuay auxansHum eniteniem. Mpu
nowkogxeHHi JLL 3natHi 4o TpaHcandepeHLitoBaHHS 3a JONOMOro curHanbHoro wnsxy Notch i nonoBHoTE nonynsii iHLLMX
KNITUHHUX TUNIB AnxanbHoro enitenito. [IH 3aiNCHIONTL HEnpoiMyHOMOAYMOBANbHUIA BB LUMSIXOM CEKpeLlii HeiponenTuais i
HeyipoTpaHCMITepiB, ki nocuniooTb 3ananeHy peakuito [LU Ha anepren. Micns aii aneprey [H akTuByoTh ypomxkeHi NimdoigHi
KNiTUHY 2 TUNY 3a JOMOMOTOK HeliponenTuaa, acoLinoBaHOro 3 reHoM kanbumtoHiHy CGRP, siki npogyKytoTb LUUTOKIHK 2 Tuny
IN-5i171-13, y Takmi cnocib cnpuumHsum possuTok aneprivyHoi peakuii ALLU. BogHouac E BUAINstoTb HEMPOTPaAHCMITEp — Y-aMiHO-
macnsHy kuenoty FAMK, sika Baaemogie 3 I/1-13 gns aktveaii cekpevii cnmay kenuxonogioHumm knituHamu. BpomkeHi nimdpoiaHi
KNiTUHY 2 TUNY NPOBOKYKOTL €03MHOMDINBHE 3ananeHHs Ta rinepyytnmeictb ALU. HepasHi gocnimkeHHs nokasanw, Wo BpOmKeHi
NiMOIZHI KNITUHK 2 TUMY TaKOX CTUMYITIOOTL PO3BUTOK Th2-iMyHHOI Bignogiai. Omxe, CGRP i TAMK € knto4oBuMm npogykTamm
cekpedii H, wo ctumyniotoTb Th2-iMyHHY BiANOBIab Y NereHsx.
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BucHoBku. [IH pa3om i3 KniTmHamm iMyHHOT CUCTEMM YTBOPIOKOTb HEMPOIMYHOMOTYHMIA MOAYNb ANs peLenLii Ta pearyBaHHs
Ha nogpasHukv foskinns. faxi npo ponb [AH y po3suTky anepriyHoro 3ananerHs ALy dpaxosin nitepatypi gotenep Heop-
HO3HaYHi, LU0 3yMOBIIHOE HEOOXIAHICTb AanbLIOro BUBYEHHS Mpobnemu.

BAusiHWe AbIXaTeAbHbIX HEUPO3HAOKPUHOLMTOB Ha FOMEOoCTa3 Aerkux KnioueBble croBa:

HEeNPO3HAOKPUHHbIE
C. C. Monko, B. M. EBTywweHko, B. K. CbipuoB KNETKM,

o AbIXaT€AbHblE MYTH,
ﬂblxaTeﬂbeIevHeMpOC-)H,ElOKpI/IHOLlVITbI (OH) - yHYKanbHas KIeTouHas NoNyNALWS, BbISBNIEHHAs Ha BCEX YPOBHSAX B SMUTENMU AbIXA-  apnepriveckoe
TenbHbIx yTeit (AI), rcTochmamnonorsi KOTOpoi A0 CIX NOp MNOXO U3yyeHa. YuuTbIBasi €e BaxHYHO Porb Kak OAHOTO U3 OCHOBHBIX  gocnaneHie,
perynsTopoB NPOLECCOB AbIXaHUs 1 FOMeocTasa opraHnama, ee U3yveHne SBNAEeTCs OAHOM U3 akTyanbHbIX 3a4a4 MeULMHBI. BPOXAEHHbIE
CornacHo MexayHapoaHoil HOMEHKITaTYpe M0 LTOMONAM U TUCTONONM YerioBeka, paspaboTaHHoil defepaTuBHLIM MEXayHapoa-  AMMGOMAHbIE

KAETKM, NEMTHA,
CBSI3aHHbIM C reHOM

HbIM KOMUTETOM N0 aHaToMuyeckoin TepmuHonorim (FICAT) asTopamu Wolters Kluwer u Lippincott Williams & Wilkins (2008), atu
KIETKW Ha3bIBAOTCS AbIXaTeNbHbIMW HEPOSHAOKPUHHBIMU KIeTKamm (B Tpaxee) Unu AbixaTenbHbIMU SHAOKPUHHBIMU KIeTkamu

(B GpoHxuarnbHoM fepese). OnHaKo 3TW KNETKM OMncaHbl B COBPEMEHHOM MEXYHapOHON Hay4HOM NNTEpaType Kak feroyHble  KaAbLMTOHWHE,
HEMPO3HAOKPUHHBIE KNETKN. Y-aMUHoMacAAHas
. " KucAOTa.
Lenb paboThbl — aHanma AaHHbIX COBPEMEHHOM Hay4HOM NIMTEPATYPbI O BINAHIM [bIXaTellbHbIX 9HLOKPUHOLMTOB Ha roMeocTas
TIETKNX B HOPME W Natosoruu. )
3anopoxckuu

[H v nx knacTepbl — HelipoanuTenuanbHble Tena, AeCTBYIOT kak (hakTopbl perynsLym pocTa 1 Co3peBaHus nerkux B aMbpuoreHese
C MOMOLLBIO BbIAENseMbIX MU CEPOTOHWHA W FraCTPUH-PUNN3NHT TOPMOHA. B NOCTHaTanbHOM OHTOreHe3e NPOoaYKThI CekpeLmmn
[OH — amunHbI 1 HeliponenTuabl XapaKTEpPU3YKTCS y4acTMeM B pasHo0OpasHbix (13MNONOrMyeckmx 1 Natonornyeckux npoLeccax B
nerkux. [1H B HOpMe OCyLLECTBASIOT HENPOryMOparbHbIi KOHTPOMb TOHYCA raaKMX MUOLMTOB COCYA0B 1 BO3LYXOHOCHbIX MyTEN,
[eNCTBYIOT Kak nepudepuyeckme XeMopeLEenTopsl, a Takke NPUHAMAIOT y4acTe B KNETOYHON nponudepanm, auddepeHum-
POBKeE, perynsuuy NpoayKLUMUM CIvan pecnpatopHbiM anutenuem. Mpu nospexaeHun [ cnocobHbl k TpaHcantdhepeHLmpoBke
C NOMOLLbH0 curHanbHoro nyTv Notch 1 NONonHST NONyNALMM APYrX KNETOYHbIX TUMOB AblxaTenbHoro anuTtenus. [IH okasbizatoT
HeNpOVMMYHOMOAYNMpYIOLLEe AeiCTBUE MYTEM CEKPELMI HENPONenTIAOB 1 HENPOTPAHCMUTTEPOB, KOTOPbIE NOAAEPKMBAIOT U
ycunueatoT BocnanutenbsHyto peakuyto [N Ha annepren. Mpu Bo3gencTeum annepreHa [JH aktusupytoT BpoXaeHHbIe nmdo-
UaHbIE KNEeTKM 2 TUNa ¢ NOMOLLbIO HeMponenTiaa, CBA3aHHOTO C reHoM KanbLmuToHuHa CGRP, koTopble NpoayLmMpyoT LMTOKMHBI
2 tna WJ1-5 n UN-13, Tem cambim cnocobCTBYS pasBUTMIO annepryeckoi BocnanutensHon peakumm [N, OaHOBpeMeHHO Bbl-
fensiemblit [IH HerpoTpaHcmMmuTTEp — y-amuHomacnsHas kucnota FAMK — B3anmogencTsyet ¢ UIT-13 gns aktueaumm cekpeLmm
cnu3n 6okarnoBuaHbLIMK KneTkamn. BpoxaeHHble numdonaHble KNneTku 2 Tuna NpoBOLMPYIOT 303MHOMIBHOE BOCNaneHue u
runepuyBcTBuTENLHOCTL [N, HeaasHMe uccnenosaHus nokasanu, YTo BpOXAEHHbIE MMMAOUAHbIE KIETKM 2 TUMa Takke CTUMY-
nupytoT passutue Th2-ummyHHoro oteeTta. Takum obpasom, CGRP u FTAMK siBnsitoTcs KnioueBbIMI NpogyKTammu cexkpeummn OH,
CTUMYNMPYOLLMMN Th2-IMMYHHBIA OTBET B NETKKX.

MEAULIMHCKHI XYPHaA.
2020. T. 22, Ne 4(121).
C. 568-574

BbiBogbl. [1H BMeCTe ¢ kneTkamu UMMYHHOW CUCTEMbI 0Bpa3yoT HEMPOUMMYHOMOMMYECKMA MOZYNb ANs peLenuun u pe-
arypoBaHusl Ha pasapaxuTeny oKpyxatowe cpedpbl. daHHble o ponv [IH B passutum annepruyeckoro Bocnanexus Al B
nuTepaType noka HeogHO3HaYHbI, YTO 0DYCNOBNMBAET HEOOXOANMOCTb AarnbHENLLErO N3y4YeHns JaHHON Npobnemsbl.

Pulmonary neuroendocrine cells (PNECs) are a small
unique cell population of the epithelium of the trachea and
bronchi, histophysiology of which is still poorly understood.
They are derivatives of endoderm, first appear during em-
bryonic lung development and make up only 1 % of epithelial
cells of the respiratory tract [1].

According to the International Terms for Human Cytolo-
gy and Histology published by the Federative International
Committee on Anatomical Terminology (FICAT) under
the writing of Wolters Kluwer and Lippincott Williams &
Wilkins (2008), these cells are called respiratory neuroen-
docrine cells (in the trachea) or respiratory endocrine cells
(inthe bronchial tree). However, these cells are documented
under different names in modern international scientific
literature, and among a wide range of researchers, are
better known as pulmonary neuroendocrine cells located
near airway branch points of the trachea and the bronchial
tree [1-3,7-9].

Despite the fact that PNECs have the same functions
as afferent neurons with which they are associated by sy-
naptic contacts, they are still considered as neuroepithelial
cells [2]. PNECs are the part of the bronchial epithelium,
communicating with other epithelial cells by specific inter-
cellular contacts, such as ciliated airway epithelial cells and
bronchiolar exocrinocytes. All of these cells have a common
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endodermal source of development. During embryonic
development, undergoing certain epithelial-mesenchymal
transitions, PNECs migrate and form clusters of 2040 cells
appear towards places of the airway bifurcations [3]. These
clusters are called neuroepithelial bodies — specialized
clusters of cells, which, as is known today, are characterized
by the ability to secrete amines and neuropeptides involved
in various physiological and pathological processes in
the airways [4].

Aim

The aim of this work is to analyze the modern scientific liter-
ature data on the effect of PNECs on the lung homeostasis
in normal and pathological conditions.

To date, it has been found that PNECs and neuroepi-
thelial bodies are present in the lung in a large number
during the prenatal and early postnatal period performing
the functions of the lung maturation promoters and lung
functional state regulators according to oxygen level in
inhaled air (chemoreceptor function), that is similar to
the carotid sinus [2—4]. Other studies have indicated that
in adult airways, PNECs and neuroepithelial bodies are in
a smaller number [5,6]. Therefore, the questions arise as
to their role in the postnatal life and a functional difference
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between single PNEC and neuroepithelial body. Further
studies are also needed on the role of airway stem cells
and PNECs in tissue repair responses, carcinogenesis,
induction of inflammatory processes in adults, since these
issues are yet to be fully understood.

Among the most important functions of PNECs that
are known today, the following can be distinguished.
PNEC secretion products act as factors regulating the lung
growth and maturation in embryogenesis (serotonin,
gastrin-releasing hormone) [4,5]. Both single PNEC and
neuroepithelial bodies contain dense core vesicles filled
with bioactive neuropeptides or amines. Neuroepithelial
bodies are richly innervated by both afferent and efferent
nerve endings; serve as intrapulmonary chemoreceptors
that are sensitive to hypoxia and environmental factors
affecting the respiratory tract [6,7]. These negative factors
include a chronic inflammatory process, hypoxia, hyperoxia,
tobacco smoking, and nitrosamine. The latter ultimately
cause a hyperproliferation and neoplastic transformation
of PNECs [8]. PNECs control the tone of the bronchi and
vascular smooth muscle cells, thus regulating the volume
of inhaled air and the lung blood supply. In addition, PNECs
directly mediate immune response, simulating its activity,
and are also potential stem cells in the airways [9].

The data of scientific studies have confirmed that after
damage to the epithelium of the respiratory tract, PNECs
can function as progenitor cells for the renewal of other
cellular phenotypes of the respiratory tract, such as bron-
chiolar exocrinocytes and ciliated airway epithelial cells
[10]. These data are coincided with the results presented in
the works of other scientists regarding the role of PNECs in
the regeneration of the airway epithelium [3-5,11].

But only a small subset of PNECs belongs to potential
stem cells — 2—4 cells per one neuroepithelial body. These
cells are highly differentiated and function to maintain
homeostasis similar to other PNECs. After damage to
the respiratory epithelium, they take on the properties of
undifferentiated stem cells. A part of them proliferate directly
to own neuroepithelial body, renewing their population.
Other cells are “scattered” in the surrounding epithelium.
The latter are capable of transdifferentiation by activating
the Notch signaling pathway and renewal of other cellular
types of respiratory epithelium in case of respiratory tract
damage [11]. The lung tissue demonstrates remarkable
capability to renovate after various kinds of injuries. In this
regard, the ability of lung cells to epigenetic modification
and transdifferentiation is an important mechanism for re-
producing the required number of cells for the regeneration
of both epithelial and mesenchymal derivatives.

Until now, the possibilities and limitations of these
mechanisms of cell differentiation and proliferation have not
been fully studied, both in normal and in any lung damaging
factor influence. Both during the lung embryogenesis and
for reparative regeneration, the same signaling cascade
pathways, such as the Wnt-signaling pathway and Notch,
are involved.

Indeed, in the study of Y. Ouadah, (2019), Notch-active
PNECs demonstrated the suppression of neuroendocrine
phenotype and simultaneous activation of specific markers
of other cell types, such as bronchiolar exocrinocytes, cili-
ated airway epithelial cells, type 2 alveolar cells, and even
pulmonary stromal cells [12]. Thus, a subpopulation of

PNECs isolated from their neuroepithelial body, expresses
the Notch2 receptor and demonstrates active Notch-sig-
naling initiates deprogramming of the neuroendocrine
line and reprogramming to various other cellular types of
respiratory epithelium.

At the same time, the gene transcription factor GFi1
plays an essential role in the transdifferentiation of PNECs
into other cellular phenotypes. In its absence or mutation,
the proliferation of PNECs is impaired, which leads to the de-
velopment of a tumor blasttransformation reaction [13].

Recent studies of L. Meder et al. (2016), D. Lafkas
et al. (2015) have proved the hypothesis that activation
of the Notch pathway is a key factor in the induction of
transdifferentiation of PNECs into other cellular pheno-
types following lung damage. In this case, PNECs lose
the expression of neuroendocrine differentiation markers.
In addition, the studied mechanism of the PNEC trans-
differentiation consists in the epigenetic modification of
the cells. In other words, there is a change in gene ex-
pression and cell phenotype caused by mechanisms that
do not affect the DNA sequence of the genes. Along with
this, polycomb repressive complex 2 (PRC2), a complex of
proteins with histone methyl transferase activity, plays an
important role. These proteins are necessary for long-term
“rest” of chromatin and responsible for the differentiation
of stem cells being the basis of cell memory after diffe-
rentiation [13,14].

Notch-signaling is one of the mostly used intercel-
lular communication pathways [15]. Key components of
the Notch signaling pathway are studied by scientists as
drug targets for therapeutic modalities. The Notch receptor
family includes a group of transmembrane proteins, extra-
cellular and intracellular domains of which are involved in
ligand binding and signaling to the cell nucleus controlling
the expression of Notch target genes.

An increase in the number of PNECs was recorded in
a wide range of chronic lung diseases, including bronchial
asthma, bronchopulmonary dysplasia, cystic fibrosis,
chronic obstructive pulmonary disease, congenital dia-
phragmatic hernia, infant death syndrome and pulmonary
hypertension [16]. They also are target cells for tumor
blasttransformation reactions for small-cell lung cancer
which is common nowadays [17].

PNECs express gene of the Robo receptor (Round-
about receptor) [16]. Signal transmission through this
transmembrane protein plays a crucial role in neurogenesis,
angiogenesis, tumorogenesis, and even organogenesis of
a large number of internal organs, including the airways.
When the Robo receptor is inactivated in experimental mice,
disorganization of PNECs occurs, as well as an impossibility
to form the neuroepithelial bodies, and most importantly,
an increase in the secretion of neuropeptides after air —
lung interaction. In turn, excess neuropeptides lead to
an increase in immune infiltration in the lung, irreversible
disorganization processes and a change in the alveolar
structure — lung remodeling.

PNECs are airway sensors which activate immune
responses mediated by their neuropeptides action [18].
PNECs have a neuroimmunomodulating effect owing to
secretion of neuropeptides and neurotransmitters, which
support and enhance the inflammatory response in the re-
spiratory tract triggered by allergen challenge [19].
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Innate immunity, which is a non-specific mechanism of
protection against numerous pathogenic factors, provides
immediate recognition and response to pathogens. Rela-
tively little was known about the role of innate immunity in
the pathology of allergic airway inflammation until the recent
discovery of innate lymphoid cells (ILCs) that produce
a large amount of type 2 cytokines after stimulation by
cytokines of the respiratory epithelial cells (IL-25, IL-33,
TSLP - thymic stromal lymphopoietin) [20,21].

For the first time, these cells were discovered by scien-
tists in 2010. A classification of ILCs was proposed in 2013.
Itis based on the phenotypic and functional characteristics
of ILCs. So, ILCs were divided into three groups: group 1
(IFN-g-producing cells), group 2 (IL-5- and IL-13-producing)
and group 3 (IL-17- and/or IL-22-producing). ILC2s depend
on the transcription factors GATA3 and RORa, necessary for
their maturation and functioning. Recent studies have shown
that ILC2s in mice are the main source of IL-5 and IL-13 in
airways, so ILC2s can play a major role in the induction of
allergic airway inflammation.

ILC2-derived cytokine IL-5 activates esinophils. It
serves to increase their number and secretion of leukotriene
C4 and platelet-activating factor [22]. The latter, in its turn,
increases secretion of mucin by goblet cells and stimulates
contraction of the bronchial smooth muscle component
[23,24]. ILC2-derived IL-13 stimulates goblet cell hyperpla-
sia and mucin secretion.

An important fact is that PNECs are localized in close
proximity to ILC2s at the sites of bifurcation of the trachea
and bronchi of different diameter. PNECs interact with
ILC2s through calcitonin gene-related peptide (CGRP) and
elicit downstream immune responses. Furthermore, PNECs
act through neurotransmitter y-aminobutyric acid (GABA)
resulting in goblet cell hyperplasia. ILC2s have been found
to be direct target cells for the implementation of signals
from PNECs (Fig. 1).

This fact is proved by the results of studies of J. Barri-
os, etal. (2017, 2019), showing that ILC2s express CGRP
co-receptors Calcrl and Ramp1 and GABA receptor Gabrr1
[25,26]. These findings are coincided with the results pre-
sented in the works of other scientists regarding the role of
ILC2s in the regulation of the local airway immune respons-
es to allergens [20,21].

In vivo model of the PNECs study has shown that
CGRP increases IL-5 production by ILC2s in culture
conditions in response to IL-25 and / or IL-33 [27]. IL-33
is a new member of the IL-1 cytokine superfamily, which
is expressed by epithelial cells and endotheliocytes after
pro-inflammatory stimulation. IL-33 can function both as a
traditional cytokine and as a nuclear factor regulating gene
transcription. Itis believed that it acts as an “alarm” signal in
case of cell damage in order to inform the immune system.
IL-33 mediates its biological effects through interaction with
ST2 receptors (IL-1RL1) and auxiliary protein of the IL-1
receptor (IL-1RACP). The latter is expressed by ILC2s
and Th2. IL-33 activates the production of Th2 cytokines
by these cells and may contribute to the pathogenesis of
Th2-related diseases such as bronchial asthma, atopic
dermatitis and anaphylaxis. However, IL-33 demonstrated
various protective effects in cardiovascular diseases such
as atherosclerosis, obesity, type 2 diabetes mellitus, and
heart remodeling. Thus, the effects of IL-33 are either pro-in-
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Fig. 1. Schematic presentation of the involvement of pulmonary neuroendocrine cells in the initiation

of airways allergic inflammation (from the work of G. J. Roel et al., 2018 [9]).

flammatory or anti-inflammatory, depending on the disease
and the model [28].

An interesting fact is that CGRP has not stimulated
secretion of IL-5 from ILC2s providing that IL-33 was ab-
sent. In addition, it has been shown that CGRP activates
only cytokine secretion, but not ILC2s proliferation [29]. Th2
adaptive immunity cells did not respond to CGRP and GABA
signals from PNECs at all. GABA also had no significant
effect on ILC2s. Based on these data, we can assume a
completely different way of the Th2 adaptive immune re-
sponse activation in airway allergic process development.

Once again, the indisputable participation of PNECs in
the initiation of the Th2 immune response during ovalbumin
(OVA) allergization proves the study result showing that
the introduction of a CGRP and GABA mixture into the re-
spiratory tract of Ascl1 — mutant mice (lacking PNECs) re-
constructs the immune response in experimentally induced
allergic inflammation [19,30].

Recently, the study results of Y. Vazquez, et al. (2019)
have shown that the neuroimmunological modules of
PNEC-ILC2 function towards airway bifurcation, enhancing
the reactions of allergic inflammation [31]. In turn, ILC2s
provoke eosinophilic inflammation, accompanied by hyper-
sensitivity of the respiratory tract. Moreover, recent studies
in mice have shown that ILC2s also stimulate acquired
immunity towards differentiation of Th, into Th, inducing a
Th, immune response [32]. Thus, CGRP and GABAare key
biologically active PNEC products that stimulate the Th2
immune response in the airways.

Ascl1- mutant mice were studied by P. Sui et al. (2018)
in the early stages of lung development [19]. They blocked
Ascl1, a transcription factor that plays a key role in the dif-
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ferentiation of neurons and neuroendocrine cells. Subse-
quently, CGRP*- and Synapthysin*- cells were not found
in the lung of such mice. Interestingly, Ascl1- mutant mice
were viable at birth, which is counter to the role of PNECs
in transition from intra-uterine environment to air breathing.
Moreover, mutant lungs showed normal morphogenesis
without defects of the bronchiolar exocrinocytes (Clara
cells), ciliated airway epithelial cells as well as type 1 and
2 alveolocytes. This fact indicates that although PNECs
are the first differentiated cellular phenotype in the fetal
lung maturation, they do not significantly affect the other
cell types development.

Other authors suggest that the differentiation and func-
tioning of PNECs and the neuroendocrine system of the re-
spiratory tract as early as the stage of prenatal ontogenesis
indicates theirinvolvement in the processes of histogenesis
and organogenesis of the respiratory system [2—4]. This
issue is currently debatable and should be studied further.

A completely different situation arises with respect
to OVA-induced pneumonia [19]. In the control group,
sensitization and subsequent allergization of OVA caused
persistent goblet cell hyperplasia. At the same time, there
was a significant decrease in the expression of Mucbac, a
goblet cell marker in Ascl1- mutant mice. Changes in other
cell populations (Clara cells, ciliated airway epithelial cells)
were not observed. Thus, PNECs stimulate hyperplasia of
the goblet cells and abnormal patterns of mucin secretion
[30,31].

PNECs enhanced the development of eosinophilic
infiltration and Th2 immune response in the airways of mice
exposed to OVA, since Ascl1- mutant mice lacking PNECs
had significantly less eosinophils, ILC2s, Th2 lymphocytes,
as well as less expression of IL-5 and IL-13 after allergiza-
tion induced by OVA [33].

OVA-induced allergy resulted in an increased expres-
sion of various neuropeptides from PNECs such as Calca
(encoding CGRP), chromogranin A (ChgA), neuropeptide Y
(Npy) and the GABA neurotransmitter [19]. The role of GABA
in the airways, as IL-13, is to enhance goblet cell hyperplasia
and mucus overproduction [25,26]. In mice with reduced
PNECs combined with OVA-induced allergy, the GABA
level was significantly lower than that in the control group.
There is no doubt that bronchial asthma patients have an
increased number of PNECs in the airways [33].

However, studies have shown [34] that mast cell tryp-
tase stimulates the release of CGRP from afferent nerves
in inflammation. CGRP receptors are expressed in multiple
cell types of the immune system, including macrophages
(TLR4). Activation of CGRP receptors in macrophages
caused an increase in the cellular level of cAMP and
activation of protein kinase A, followed by an increased
secretion of IL-10. Thus, scientists have found that CGRP
promotes the development of a regulatory phenotype in
activated macrophages that has an anti-inflammatory effect
inimmune responses. CGRP is a mediator in neuroimmune
interaction in the development of inflammation [35].

Therefore, the role of PNECs in the amplifying an
allergic inflammatory response in the airways is currently de-
batable. On the one hand, PNEC-derived secretion of neuro-
peptides such as CGRP and GABA stimulates the ILC2s to
produce type 2 cytokines IL-5 and IL-13 [20-22,31-34]. On
the other hand, scientists postulated that CGRP activates

TLR4 in M2 macrophages, providing an anti-inflammatory
effect [35]. Though concerning the latter claim, scientific
data and research results published in the modern scien-
tific literature cover studies on other systems and organs,
rather than lungs [35,36]. Probably, the effect of CGRP and
its implementation differ in organs and tissues, based on
scientific papers available [29,36].

Thus, PNECs transmit signals directly to ILC2s, and
together they form a neuroimmunological module for re-
ception and response to environmental stimuli that enter
the airway [36]. A specific localization of these modules,
namely, in places of airway bifurcations, is of great moment,
which was established as early as in the embryonic period.
Branch points of the airways are the prime sites to sample
various chemoattractants. It is worth noting that PNECs
are essential for protection against pathogens and lung
damage [37].

Conclusions

1. PNEC together with the cells of the immune sys-
tem form a neuroimmunological module for responding
to chemoattractants. The data on the role of pulmonary
neuroendocrine cells in the airways allergic inflammation
are still controversial in the literature, which necessitates
further study of this issue.

2. The extreme importance of studying the histophysi-
ology of PNECs in health and pathology is clear since it will
help to understand how their functions or the functions of
neuropeptides and neurotransmitters secreted from them
can be blocked for the effective and safe treatment of allergic
airway diseases, including bronchial asthma.

3. Abetter understanding of the specific PNEC respons-
es to various effects on lung functions in normal conditions
and in the pathogenesis of pulmonary diseases is a deter-
mining factor in the development of targeted therapeutic
agents for pulmonary neuroendocrine system disorders.
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Case report

CyuacHi npMHUMNKU AlarHOCTUKM Ta AikyBaHHA eHuedanonarii KincoypHa

(KAIHIYHMM BUNAAOK)

A.T. Kupuuenko**+AC-F B, B. OropeHko?°EF, B. M. ArapoHoB>BF, K. 0. Aepesa*EF,

T. 0. 3anisHak®eF, T. 0. HikonaeHko>BF

*AHINPOBCLKWIA IHCTUTYT TPAAWLIIHOT | HETPAAULIIMHOT MeAWLIMHK, M. AHINPO, YKpaiHa, 2A3 «AHINPONeTpoBChbKka MeanuHa akapemia MO3 Ykpai-

HW», M. AHINPO, K3 «AHINpoNeTpoBCbKa 0BAaCHa AUTAYA KAIHIUHA AikapHs» AOP», M. AHINpo, Ykpaita

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

F - octatouHe 3aTBEPAXEHHS CTaTTi

CuHpapom oncokrnoHyc-mioknoHyc (COM), abo eHuedanonarist KiHcbypHa — yHikanbHe 1 pigkicHe HEBPOMOriyHe 3aXBOPIOBAHHS],
LLIO BUKMUKAE TPYAHOLL B 4iarHOCTML, TaKTULLi 0BCTEXEHHS, NikyBaHHS. Y Ll CTaTTi HaBeeHi Aeski opraHidayiiHi KniHiko-ncuxo-
NoriyHi Ta peabinitayiiHo-NpodinakTuyHi acnekTu.

MeTta po60T1 — po3pobnTh TakTUKy NikyBaHHs Ta 3acobu 3anobiraHHst PELMAYBHOTO PO3BUTKY HEBPOIOTiYHIX, NOBEMIHKOBHX i
KOrHITUBHWX MOPYLLEHb NPM LilA naTonorii.

PesynktaTu. [liarHOCTVKa 3aXBOPIOBaHHS NPOBEAEHA Ha MiACTaBi AETaNbHOTO BUBYEHHS aHAMHECTUYHWX, MOMEKYNAPHO-reHe-
TUYHUX, CLMHTUIPaddivH1X, HEPOBI3yanisaLiiHiX, yrsTpasBykoBUX, NIMOLIMTAPHUX i HEBPOMOTIYHUX (OMCOKMOHYC, MIOKMOHYC,
aTakcis, poanaay NoBeaiHKM Ta CHy) 03HaK. BaxkicTb cTaHy AUTUHM BrU3Ha4anu 3a gonomoroto wkan M. Pranzatelli i K. Matthay.
KniHiyHa kapTuHa npeacTaBneHa cneumgiYH1MM MUMOBINIBHAMM, apUTMIYHUMM, XaOTUMHUMM, PIBHOCNPSIMOBAHUMI CaKKaaNYHUMI
pyXxamu 04en i3 ropU3OHTamNbHUM, BEPTUKAMNbHUM, TOPCIHM KOMMOHEHTaMK, 3MIHO0 NMOBEAHKM, NOPYLLEHHAMY CHY, KOOpAMHALT,
HasIBHICTIO MIOKMOHI4YHIX CYAO0M, CiNaHHAM B KiHLiBKaX | Tyny0bi, MO304YKOBOHO aTaKcieto Ta TpeMopoM. Y NiKBOPI ANTUHW BifaHa4YaBcs
HEBVCOKMIA NiMCPOLIMTAPHMIA NNEOLMTO3, LLO BIANOBIZAE AaHUM haxoBOi Nitepatypu. Y 38'53Ky 3 TUM, LU0 eHuedanonaris KiHcbypHa
Mae napaHeonnacTuyHy hopMy 3axBOptoBaHHs!, AUTWHI npoBeaeHo MPT i KT ronoBHOro mosky, nabopatopHo-iHCTpyMEHTasbHi
METOAM AOCHIMKEHHS BHYTPILLHIX opraHiB. i Yac HelpoBi3yanidaLliiHoro 06CTEXeHHSs! FTONIOBHOMO MO3KY AUTUHW BOTHULLEBUX
3MiH LLiNbHOCTI He BUSIBUIN.

[ns BUKMOYEHHS HeMpobnacToMm 3aiNCHANK YNbTPa3ByKOBE LOCHIMKEHHS! OpraHiB YepeBHOI MOPOXHWHW Ta 3a04ePEBUHHOTO
MPOCTOPY, AOCIMKEHHS KPOBi HA OHKOMApKepu Ta BU3HAYEHHS PIBHS KaTexornamiHi. [1s BUKMOYEHHS NapaiHgeKUinHnx Ta
ayTOIMyHHWX NPOLIECIB NPOBEAEHI AOCTIIKEHHS aHTWTIN Y KPOBI 0 pisHuMX Bipycis. [iarHocTuka COM rpyHTyBanacs Ha aHanisi
KNiHIYHOI KAPTWUHW, aHAMHECTUYHIX BiJOMOCTSIX | CKPUHIHTOBOMY JOCIIIKEHHI LLOAO BU3HAYEHHS! OHKOMATONOrii, sika Nicns u1To-
noriyHoro JocnimkeHHs Byna BuKoYeHa.

3anopykoto ycniLUHOro nikyBaHHs cTano 6aratopasoBe TpuBase 3acToCyBaHHs KOMOIHALLiT FFOKOKOPTUKOIAHMX, iIMyHOCYnpecop-
HWX Ta iMyHornoByniHOBKX Npenaparie. Ha el nepios MOXHa roBOPUTY NPO BiJHOCHE NOMIMLLEHHS B EMOLINHO-BOMNbLOBIN cdepi:
iHTeneKTyanbHUi PO3BMTOK, CIIOBHWKOBWIA 3anac BignoBigakTh Biky, AUTWHA CAMOCTIHO BCTaE Ta nepecyBaeTbes Oe3 onopy.
OnCOKIMOHYC 04elt BUHMKAE PifKo — YacTille Mg Yac XBUMIOBAHHS.

BucHoBku. PifgkicTb BUHMKHEHHS Ta aHaToMo-6ionoriyHi ocobnmBOCTi L€l XBOPOOU NiAKPECTIONTb BAXIMBICTb MOLLYKY
HOBWX CreumngiYHUX METOAIB AiarHOCTVKK Ta MiKyBaHHS ANsi CBOEYACHOTO BXUTTS 3aX04iB, L0 CNPSMOBaHI Ha YMOBINbHEHHS
NpOrpecyBaHHs 3aXBOPHOBAHHS.

Modern principles of diagnosis and treatment of Kinshourne encephalopathy
(a clinical case)

A. H. Kyrychenko, V. V. Ohorenko, V. M. Ahafonov, K. 0. Dereza, T. 0. Zalizniak, T. O. Nikolaienko

Opsoclonus-myoclonus syndrome (OMS) or Kinsbourne encephalopathy is a unique, rare neurological disease that causes
difficulties in diagnosis, examination and treatment tactics. This article presents some organizational clinical, psychological and
rehabilitation issues.

The aim of the study was to develop treatment tactics and means of preventing the recurrent development of neurological, be-
havioral and cognitive impairment in this pathology.

Results. Diagnosis of the disease was carried out based on a detailed study of anamnestic, molecular genetic, scintigraphic,
neuroimaging, ultrasound, lymphocytic and neurological (opsoclonus, myoclonus, ataxia, behavioral and sleep disorders) signs.
The severity of a child condition was determined using the Pranzatelli M. and Matthay K. scales. The clinical picture was repre-
sented by specific involuntary, arrhythmic, chaotic, multidirectional saccadic eye movements with horizontal, vertical, torsional
components, behavioral changes, sleep disturbances, motor coordination dysfunction, the presence of myoclonic seizures,
myoclonic jerks in the limbs and trunk, cerebellar ataxia and tremor. Slight cerebrospinal fluid lymphocytic pleocytosis was noted
in the child, as it was described in the literature. Due to the fact that Kinsbourne encephalopathy has a paraneoplastic etiology in
most cases, the child underwent brain MRI and CT as well as laboratory and instrumental examinations of the internal organs.
The neuroimaging examination of the child’s brain indicated no focal density changes.
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To rule out neuroblastoma, the child underwent ultrasound examination of the abdominal cavity organs and retroperitoneal space,
a blood test for tumor markers, and measurements of catecholamine levels. To rule out parainfection and autoimmune processes,
serum antibodies to various viruses were studied. Diagnosis of OMS was based on the analysis of the clinical picture, medical
history and screening tests for oncopathology which was ruled out after a cytological study.

The prolonged multiple use of a combination of glucocorticoid, immunosuppressive and immunoglobulin therapy has been the es-
sence of successful treatment. Currently, relative improvements in the emotional-volitional sphere can be reported — age-appropriate
intelligence and vocabulary skills, pulls himself up to stand and walks without support. Ocular opsoclonus rarely occurs — more
often in jitteriness.

Conclusions. The rare occurrence and anatomical and biological characteristics of this disease emphasize the importance of search
for new specific methods of diagnosis and treatment to implement timely measures aimed at slowing the disease progression.

CoBpeMeHHbIe NPUHLMNbI AMArHOCTHKHU U AeueHus aHuedaronatum KuHcbypHa
(KAMHMYECKUH cAyuan)

A. T. Kupnuenko, B. B. OropeHko, B. H. ArapoHoB, K. A. Aepe3a, T. A. 3aausHsik, T. A. HukonaeHko

CuHIpoMm oncoknoHyc-MuoknoHyc (COM), unm aHuedanonatus KuHcbypHa siBNSieTcst YHUKamnbHbIM, PELKAM HEBPOMOMNYECKM
3aboreBaHMeM, KOTOPOE BbI3bIBAET TPYAHOCTMU B AMArHOCTUKe, TakTVKe 0BCNe0BaHMs U NeYeHms. B JaHHON cTaTbe NpuUBeAEHs
HEKOTOPbIEe OPraHM3aLMOHHBIE KIMHUKO-NCUXONOTMYeckie 1 peabunuTaumoHHO-NPOdMNaKTUYecKie acnekTbl.

Llenb pa6oTbl — paspaboTaTb TakTUKy NEYeHIs! M CPELCTBA NPELOoTBPaLLEHUS PELMAVNBUPYIOLLETO Pa3BUTUS HEBPONOMNYECKMX,
MOBEAEHYECKUX W KOTHUTUBHBIX HapyLUEHWIA NPy AAHHOIA NaTomnoruu.

Pesynbrarbl. [lnarHocTvka 3aboneBaHms NpoBeAeHa Ha OCHOBaHWM AETANbHOMO U3Y4YeHWS aHAMHECTUYECKUX, MOMEKYMNAPHO-Te-
HETUYECKMX, CLIMHTUrPacUUECKnX, HeNPOBM3Yanu3aLMOHHbIX, yNbTPa3BYKOBbIX, TMMEOLMTAPHbIX 1 HEBPOMOTMYECKWX (ONCOKITO-
HYC, MUOKITOHYC, aTakCusi, PaCCTPOMCTBA NOBELEHMS U CHA) MPU3HAKOB. TSHKECTb COCTOSHNS pebeHka onpeaensnm ¢ NOMOLLbH
wkan M. Pranzatelli n K. Matthay. KnuHnyeckas kapTuHa npeacraeneHa cneuyuuieckMi HenponaBomnbHbIMY, apUTMUYHBIMK,
Xa0TWUYHbIMU, Pa3HOHaNPaBNEHHbIMY CaKKaAMYECKAMM ABVKEHWUSIMM [1a3 C FOPU3OHTaNbHBIM, BEPTUKaIbHBIM, TOPCUOHHBIM KOM-
MOHEeHTaMK, U3MEHEHVWEM MOBEEHNS, HAapyLLEHNEM CHA, KOOPAWHALMM, HAMMYMEM MUOKMOHUYECKUX CYAOPOT, NOAEPriBaHNeM B
KOHEYHOCTSIX U TYMOBMLLE, MO3XEYKOBOI aTakcuein 1 Tpemopom. B nnkeope pebeHka oTMevancs HeBbICOKWI NMMAOLMTapPHbIA
MeoLmTO3, YTO COOTBETCTBYET NUTEPATYPHLIM AaHHLIM . B CBA3M € TeM, 4To B 6onbLUMHCTBE cryyaes aHuedanonatus KuHcbypHa
MIMeeT napaHeonnacTnieckyto popMy 3abonesanusi, pebeHKy Bbino BINONHEeHo NabopaTopHO-MHCTPYMEHTanbHbIE obcneoBaHne
TOMOBHOTO MO3ra W BHYTPEHHWX opraHoB. [py NpoBeaeHM HEiPOBU3yann3aLMOHHOro 0bcnenoBaHmWs roNoBHOMO Mo3ra pebeHka
04aroBble V3MEeHEHNs NNOTHOCTU He 0BHapYXeHbI.

[ns nckniodeHus HelipobnacTombl pebeHKy BhINOMHEHO YNLTPa3ByKOBOE UCCMEA0BaHUE OpraHoB GPIOLLHOM NOMOCTyM 1 3abpio-
LUMHHOIO MPOCTPaHCTBA, UCCreAoBaHNe KPOBY Ha OHKOMapKepbl, YCTAHOBIEH YPOBEHb KAaTeXONaMIUHOB. [nst UCKoYeHUs napa-
VHEEKLMOHHBIX 11 ayTOMMMYHHbIX NPOLIECCOB MPOBEAEHO UCCIEA0BaHNE aHTUTEN B KPOBY K Pa3nuyHbIM BUpycam. narHocTika
COM ocHoBbIBanach Ha aHanm3e KIMHUYECKO KapTWHbl, aHAMHECTUYECKUX U CKPUHUHIOBBIX AaHHbIX Ha NpeaMeT onpeaeneHns
OHKOMaTOMOoruu, KOTopast NoCre LMTOMOIMYECKOro UCCefoBaHus Gbina UckoyeHa.

3anorom YCNEeLIHOro fevyeHna CTano MHOrokpaTHoe AnuTenbHoe NpuMeHeHe koMBuHaLmMK TIOKOKOPTUKOUAHbIX, UMMYHOCYNpec-
COPHbIX U MMMyHOITIOﬁyJ'IMHOBbIX npenaparos. Ha faHHbIn nepnog MOXHO roBOpuUTb 006 OTHOCUTENBHOM ynydlleHum B SMouno-
HanbHO-BONEBON cd)epe: VHTENNEeKTyanbHoe pasButne, CJ'IOBaprIVI 3anac COOTBETCTBYET BO3pacCTy, peGéHOK CaMOCTOATENBHO
BCTaeT 1 nepeapuraeTca 6e3 onopbl. OI'ICOKﬂOHyC N1a3 BO3HUKAET peaKo — Yalle npy BOTHEHUN.

BbiBoabl. PegkocTb BO3HVKHOBEHMSI U aHaToMO-6uonornyeckme ocobeHHOCT AaHHoW GonesHn noAvYepKknBatoT BaXXHOCTb
noucka HOBbIX CNeLUNGUIYECKMX METOLOB ANArHOCTVKA 1 NTEYEHUS 4115 CBOEBPEMEHHOTO NPUHATUS MEP, HANPaBNEHHbIX Ha
3amMeasieHne nporpeccnpoBaHnsa 3aboneBaHus.

Exuedanonaris KiHcbypHa, abo oncoknoHyc-miokno-
Hyc-cuHapom (OMC) — Baxke 3aXBOPIOBaHHS, piakicHe 3a
4acTOTO0, XPOHIYHO peLmanBHe 3a nepebirom, mano ao-
CIiKEHe 3 MeANYHOrO Ta KNiHIKO-NCUXONOMYHOrO NOrsY.
[laHi npo noLLMpeHiICTb Liboro cuHapomy HeuncnenHi: y CLLA
peecTpytoTb 1 BUNagok Ha 10 MiH ocib; y Benwikin Bpuanii,
3a AaHMMK nonynsauinHoro gocnimxerHs, — 0,018 Ha 100
TWUC. HaceneHHs BCix BikoBux rpyn [1,2]. MNMowwupeHicTb
3axBOPIOBAHHSA HWHI HeBidoma. BeaxaeTbces, wo OMC —
[OBOMi PiAKICHUA CTaH, NPUOMNM3HO OLHAKOBO BUHMKAE B
[iBYaTOK i XII0N4MKiB BikoM Bif 4 MicsLiB 4o 6 pokis [4-8].
Xoua € aaHi npo BUHMKHEHHs OMC i B Jopocnnx: 3axBo-
PIOBaHHs1 PO3BMBAETLCS SIK MPOSIBY NapaHeonnacTUYHOro
npoLiecy Npu pisHUX OHKOMOTIYHKX 3aXBOPLOBaHHsAX [9-11].
leHe3 3axBOPIOBaHHS O KiHLS HEBIJOMMIA, 5K i hakTopw,
Bif SKMX 3anexwTb nepebir, ycnix nikyBaHHs Ta NpOrHoa.
NpoBoKaTOpK 3aXBOPIOBAHHA — MEPEHECeH: iHGEKLiNHi

XBOpoby, NyXnuHu, YepenHo-mo3koea Tpaama (UMT) abo
iMyHi3aLjis.

PoapisHatoTb ABi OCHOBHI (DOPMU 3aXBOPHOBAHHS:
napaHeonnacT1yHy (Heripobnacroma abo raHrnioHenpob-
nacrtoma) Ta napaiHekLilHy (Bipycy repnecy, noniomienity,
Toraipycy, xBopoba Jlarma ToLLo). B ocHoBi natoreHe3sy 3a-
XBOPIOBAHHSA NPUMyCKatoTb ayTOIMYHHI MexaHismu [16—18].

Y cTpyKTYpi AetekTy Npy LbOMY CUHAPOMI — CyKyMNHICTb
HEBPOIOriYHMX MOPYLLEHb, @ TaKOX OKPEeMi KIiHIKO-Ncuxo-
noriyHi cumnTomm [3—8]. OCHOBHUMM KITIHIYHUMM NPOSIBAMY
€ XaoTUYHNIA PyX 04HMX SBNYK («TaHLItoroYi oYin) abo onco-
KITOHYC-MIOKIOHYC (MIOKIOHIYHWIA TiNepKiHE3 OKOPYXOBWX
M’A3iB), NOPYLUEHHS KOOpAMHALT (aTakcis), MiOKMNoHyC,
Tpemop i natororivHi 3MiHW y noseaiHui [12,13]. OncoknoHyc
4acTo MOEAHYETCA HE TiMbKK 3 GrIMCKaBUYHUMK pyxamm
MOBIK (TPIMOTIHHS «KPWUN METenukay), ane i MioKIMoHisMY B
Pi3HMX M’SI30BUX rpynax KiHLIBOK (CUHAPOM «TaHLIOKUMX PYK
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uu Hiry), Tyny6a, 0bnmyys, Lo HaragykTb M'SI30BUIA reHe-
pani3oBaHWi TpeMop, Lo 36epirakoTbes nig vac cHy. B ycix
AiTei HasiBHi NOBEAiHKOBI PO3raju, LLO CynpOBOMXKYOTLCS
niaBULLEHUM 30ymKeHHsM, arpecusHicTio [14,15]. OaHi
KMiHIYHMX CMIOCTEPEXEHb NMOKA3YHTh: HACIAKN 3aXBOPHO-
BaHHs, 0COOMMBO KiMNbKICTb PeLMaVBIB, MOXKYTb NPU3BOAUTY
[0 PO3BUTKY HEBPOMOTYHNX, EMOLINHUX, NOBEAIHKOBKX i
KOTHITUBHYX NMopyLUeHs [6—12]. JocnimkeHHs ocobnmeocTen
MCUXIYHOTO PO3BUTKY AWNTUHM Ta NOrO OKPEMMX MCUXIYHUX
(pYHKLI 3anexHO Bif HEBPOMOTYHWX NOPYLLEHb AACTb MOX-
NMBICTb 3QINCHATI KOPEKLito po3naaiB, OLIHUTI He TirNbku
30MTOK, SIKUIA 3aBAaE XxBOpoba, ane i MOXIIMBOCTI AUTUHN
Ans Aanbluoro nepebyBaHHs Ta HaBYaHHs i y AuTcaaky, i
B 3ararnibHOOCBITHII LUKOMI, ANS NONINLWEHHS SKOCTi XUTTS
i couianbHoi aganTauii [13-17, 19-24].

MeTa po6otu

Po3pobutu TakTuky nikyBaHHs Ta 3acobu 3anobiraHHs
PeLnanBHOTO PO3BUTKY HEBPOMOMYHMX, NOBEAIHKOBMX i
KOTHITUBHWX MOPYLLEHb MPW LijiA naTonorii.

Martepianu i meToAM AOCAIAKEHHA

[ocnimkeHHsa BKMOYano aHania MeauyHoi fokymeHTaLlii,
[l@H1X HEBPOMOTiYHOr0 Ta NMCUXIYHOTO CTaTyciB, Mone-
KYNSPHO-reHeTUYHOro, CLUMHTUrpadivyHoro, HempoBisya-
nizauinHoro, niMgoLMTapHOro Ta NCMXONaTonoriyHoOro
obcTeXEHb, JAHNX CNOCTEPEKEHHS! 3a MOBEAIHKOK AUTUHY,
32 eMOLiIHUMKM peakLisiMi B Pi3HUX CUTYaLisiX, 30KpeMa
[JaHux 6ecip i3 6aTbkamm CTOCOBHO NCUXIYHOMO PO3BMTKY Na-
uieHTa [25,26). CTaHaapT AiarHoCTvkv — AeTanbHe KniHiyHe
06CTEXEHHS 3 BUKOPUCTaHHSM CriewjianbHyX LUKan: LWKanm
M. Pranzatelli (ouiHtoBaHHs1 12 HEBPOMOTiYHUX CUMMTOMIB);
LuKanu 5 napameTpis (cTabinbHicTb Tyny6a, xoaa, PyHKLis
PyK, ONCOKIMOHYC i MOpYLUEHHsI NoBegiHKM). McuxonorivyHe
[OCRIMKEHHS ANTVUHM BUKOHaNW 3a AOMOMOrOW MeTodiB
HelponcuxonoriyHoro TecTyBaHHs (3a A. P. lypis, aganTo-
BaHOTO A71s1 AUTSYOTO BiKy) Ta OL{iHKOBAHHSI NOBEAIHKOBMX,
EMOLLIMHNX peakwii i NCuXiYHnX yHKuin [27-33].

Pe3yabTati

[MpoBenu KniHiko-NCMXonorivyHe JOCMiMKEHHS AiBYnHKM B.,
2012 p. H., sika rocniTanisoBaHa B HEBPOIIOro-HeNpoxipyp-
riyHe BigaineHHs K3 «[JHinponeTpoBcbka obracHa antsva
KniHiyHa nikapHa» OOP y 2014 p. BnepLue 3 BifCYTHICTIO
X0ab0ou, TPEMOPOM, CiNaHHSM O4YHUX SOMYK, MOPYLIEHHSM
NOBELiHKM Ta MOBMEHHS, 3aHENOKOEHHSIM, NNaKCKBICTIO, LLO
3'ABUNMCA Yepe3 8 AHIB Nicns TOro, Sk AUTUHA BAApunacs
ronoBoto 06 acdanst. CeigoMoCTi He BTpavana, HydoTH,
6ntoBoTK He Byno. Yepes noby ouTuHa nepectana camo-
CTINHO X0AUTH, 3'ABMBCS TPEMOp KiHLBOK i 6araTopa3osa
ontosora. Mig yac cninkyBaHHs 3 6aTbkamu 3'scyBanu: 4o
3aXBOPHOBaHHS AUTUHA BUMOBNANa Maiike 60 cnis, noTim
cTana nocTynoBo BTpayaTit MOBIMEHHEBI HABUYKM.
AHaMHeCTUYHI JaHi CBigYaTh: AiB4MHKA HApoAMnacs Big
nepLUoT BariTHOCTI, Lo Mana 3BuyaiHuin nepebir. Monoru
Binbynucs Ha 39 TxHi. Maca npu HapomkeHHi — 3150 T,
3picT — 54 cm, oujHKa 3a wkanot Anrap — 7/8 Ganis. o
rpyaen npuknageHa sigpasy. lNpeHatanbHWiA nepion He
06TsPKEeHMI. PaHHil po3BUTOK BiiOyBaBCS 3a BikOM: rofioBy
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rnoyana Tpumar 3 2 MicsiLis, nepesepTatmcs — 34,5 micaus,
cnaitv — 3 6, a noe3atn — 3 7 micauis. lo 1 poky 8 micsuis
pocrna Ta po3suBanacs 3a BikoMm. LLlenneHHs 3pobneHi
3rigHo 3 HauioHanbHWM kaneHaapeM nNpodinakTuyHuX
LenneHb 4o 1,5 poky, noTiM — MeanyHUiA BiaBiAa. Bin kopy
LenneHa (ogHopasoso). 3 nepeHeceHnx 3axBOPOBaHb
6aTbky Haseanm [PBI, napuHriT. 3BepTanacs 4o optoneaa
3 NpWBOAY NII0CKO-BanbrycHoi Aecopmaliii cTon.

Mg Yac obecTexeHHst BUSIBANK, LLO CTaH AUTUHW Bax-
KA, BUMOBSIE TiflbKM MOYATKOBI CKagm, CBOI NPOXaHHS
BCMOBIIOE NEPEBAXHO XECTaMu, MOBNEHHS PO3TArHYTE,
BVMOBIISIE OKpeMi ckraay cnie. CaMoCTIiHO He XOauTb, He
CWAWTb, ronoBy He TpuMae. Y AiB4nHKM Gyno Tpupasose
6ntoBaHHs. [uTuHa Gyna mnsBo, BKpai NMPUMXIMBOLO.
BrpaueHi MoTopHi HaBK4kK. YepenHi Hepam — 6es natonorii.

3iHuui okpyrnoi dopmu, A0 3 MM Y AiameTpi, hoTope-
akuii 3bepexeni. OuHi Wwinuim OC = O[. TopusoHTanbHWi
HicTarm. XaoTuuHi pyxu odeit (oncoknoHyc). Obnuyys
cuMeTpuryHe. Nnubosi MiokmoHii. Cnyx 36epexernid. lonoc
A3BiHKWIA. [MOTKOBI Ta NigHEBIHHI pedhnekcy MiaBULLEHi.
F3nK — no cepepHin MiHii, HeNOCTINHI rinepkiHe3n A3uka.
Pyxn nnevein — y noBHomy 06cs3i, NOBOPOTH TOMOBM He-
obmexeHi. PecbnekTopHo-pyxoBa cdepa: ronosy Tpumae,
CaMOCTINHO NepeBepTaeThbCs, NOB3ae pPayku 3 aTakCieto,
CaMOCTIHO cigae, cMauTb cama [JO0BOIi BMEeBHEHO, ane
MpW BUKOHaHHI PyXiB (MOTArHynacs 3a irpallkoto, nigHsana
PYKy TOLLO) — BUpaeHa atakcisi, nagiHHs. CamocTiiHo 6ins
0nopu He Moxe NigHATUCA. CTOITb 3 0MOPOID KOPOTKNIA Yac.
lineppednekcia — 6e3 uiTkoi pisHuLi. MepioanyHo Bia3Ha-
4atoTbCA KMOHYCM CTONM, HEMOCTIHI NaToNOrivHi pedhnexcu.
YepesHi pecbnekcy 3HkeHi. M'a30Ba cuna He nopyLueHa.
BiasHavaeTbes BUpaxeHa atakcisi. [udysHa M’s308a rino-
TOHisi. pu BepTUKanisawii — NnepeposrHaHHs B KOMIHHWX
cyrnobax. Mig yac pyxiB Ta eMOUiA Y AUTUHW BUHUKAE
MOMIPHO BUpaxeHniA Tpemop ronosu. Konu ais4nHka 6epe
irpaLLKy, (hiKCyEMO Y HEl XOpeoaTeTo3HY YCTaHOBKY NarbLjiB
i IpOMaxm, 3HauyLLO BUpaXeHi cripasa. HasiBHi HeNnoCTinHi
rinepkiHean y ctonax i3 AMCTOHIYHOI MO30K0, PO3MOBHI
posnaau. YyTnuBicTb He nopyLueHa.

3 [iarHOCTUYHOI METOH0 BUKOHANM NtoMBanbHy nyHK-
Lito: B NIKBOPI HE3HaYHUI nimMcounTos (23 nimdounTy).
[IP nikBopy A0 repnecBipyCHWX iHPEKLil, eHTEPOBIpYCiB,
napsoBipycis B19, MikonnaamoBoi iHcbexLji, Tokconnaamosy,
kniwosoro eHuedanity (BKE) — HeratueHa. lNpoBeaeHa
MarHiTHO-pe3oHaHcHa Tomorpadisi roNoBHOTO MO3KY — Aa-
HX LLOA0 06'€EMHOT0 YTBOPEHHS FONIOBHOMO MO3KY, FOCTPOrO
MopYLLEHHs! MO3KOBOTO KpoB0oGiry, BipycHoro Liepebenity
He oTpumanm.

Y 3B’A3Ky 3 HAsIBHICTIO OMCOKIOHYCY-MIOKITOHYCY O4el,
rpy6oi atakcii, pos3nagis MOBMEHHS Ta BiACYTHOCTi edhekTy
Bif NikyBaHHA 3anigo3puniu cuHapom KiHcOypHa.

[ns ouiHIOBaHHS pyX0BOT PYHKLLiT BUKOPUCTaNW LwKasy
M. R. Pranzatelli. Otpumanu 10 6anis, Lo Bignosigae nep-
LIOMY CTyneHto BaxkocTi (Big 1 go 12 Ganis).

[OudbepeHLinHui giarHo3 3aicHUNM Mk napaiHgeKwin-
HOI0, NapaHeobnacTUYHO Ta AYcMeTaboniuHOK NPYPOIOH
3aXBOPOBaHHSI.

3rigHO 3 HALWKWMK peKoMeHZaLisMK, AUTUHI BUKOHAN
reHeTu4He obCTexeHHs: pocnimkeHHs TMC, apuncynb-
tharasa A, CKpuHIHT ceui, Binkosi npobu. Mpobn deninra,
CynkoBu4a, Ha rinepamiHaumaypito, beHeaukra, AHOI Gynn
HEeraTuBHi. BionTEPMHOBMIA TECT — HETaTUBHMI. BMCHOBOK
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KAMHUYECKMIA CAyYan

reHeTuka: amiHoaumaonartis, nakTa3Ha HeJoCTaTHICTb,
nonimopchisam MTRR 66 GG anenb pusuky, Lo BKa3ye Ha
pU3VK NOPYLUEHHS1 0OMIHY HelpoTpaHCMiTepiB (BioreHHNx
aMiHiB, 3HIKEHHS TMPO3UWHY, (eHinanaxiHy, nonepeaHukis
JonamiHy). Takox He MOXHa BUKMKOUMTM MaHidecTauilo
nenkoaucTpodi.

[OnTuHY ornsHyB nemxiatp y 3B°A3Ky 3 MOPYLUEHHAM
CHY, ICTOTHO BUPAXEHOK EMOLIHOI HEeCTabinbHICTIO,
arpecyBHOI NOBediHKOKW. EMOUiiHWI CTaH AiBYUMHKK
XapakTepuayBaBcsl criabkicTio, MovyTTaM TPUBOTW, eMOo-
LinHOK NabinbHICTIO Ta ApaTiBAMUBICTIO 3 NOOAUHOKMMM
BUMaZKaMy arpecvBHOI MoBegiHkK. Takox 3adiikcoBaHO
3HaAYYLLLi NOPYLLEHHS CHY.

[lo HelpoanHaMmiyHUX OCOBNMBOCTEN MCUXIYHNX
MpOLieCiB Hamnexano CyTTEBE 3HWKEHHS 3aranbHoi ncu-
Xi4HOI aKTUBHOCTI 3 NPOSIBaMM BIACTaBaHHS B PO3BUTKY,
HasIBHICTb MCUXIYHOT acTeHii 3 YNOBINIbHEHHAM MCUXIYHUX
npoueciB, 30KpeMa TPyAHOLLi NepemMuKaHHs yBaru Ta
3HUXKEHHS 0bcsry yBarn. Kpim Toro, y XBOpoi BU3HauMnm
MOPYLLUEHHS1 BUMOBIISIHHS OKpeMUX CIiB i hopMyBaHHs
3B’I3HOTO MOBIEHHS, 30POBO-MPOCTOPOBUX (DYHKLIN i
ApiGHOI MOTOPYIKY.

[iB4nHUi npyaHaumnv npenapati: npeaHisonoH 80 mr/c;
uedrpiakcoH 80 wmr/c; imyHornobynin (BBIT); rmioko-
30-MoNApPU3yBarnbHa CyMilll, NAKTOBIT, anbMOrenb, acnap-
kam. Micns nikyBaHHS CTaH AMTUHWM NOMIMLUMBCS, NoYana
TPMMATU roroBY, CaMOCTINHO CUAiTL. Y cnokoi 30epiratoTbes
cnabko BUPaXeHi XaoTUYHi pyXu 04en (OMCOKMOHYC), Lo
MOCUITIOKOTBCS Mif, YaC XBUIMIOBaHHS Ta CyNpPOBOKYHOTHCA
MiOKIOHIE MOBIK.

ManeHbKy nauieHTKy Bunucanu 3 BigJineHHs 3
KMiHIYHAM AiarHO30M: CMHAPOM OMCOKIMOHYC-MIOKITOHYC
(eHuedanonarisa KiHcOypHa, roctpa M0304kOBa aTakcis)
HeyTouHeHoi eTionorii. PekomeHayBanm andepeHLiroBaTty
3 napaiHeKLiiHOK Y¥ NapaHeonnacTUYHOW NPUPOAOHD
LIbOrO CUHAPOMY.

IMpy NOBTOPHMX 3arOCTPEHHSIX 3aXBOPHOBAHHS CTYMiHb
BaxkocTi ctaHoBuB 10-12 Ganis 3a wkanot M. R. Pran-
zatelli. MPT ronosHoro Ta cnivHHoro Mo3ky (civeHb 2015 p.)
3 B/B KOHTPACTyBaHHAM — 6€3 natonoriyHmx o3Hak. Y3[
OpraHiB YepeBHOI NMOPOXHNHN — 6e3 NaTonorii, KPiM KOBY-
HOro Mixypa — S-nopi6Hoi hopmmu 3 KOHKpEMEHTaMW [0
5 MM i aKyCTUYHOHO TiHHIO. Komm'toTepHo-ToMorpadivHe
pocnimkerHs ronosu, OTK, O4l i Tasa (BepeceHb 2015 p.)
— 6€e3 BOrHULLEBMX 3MiH. JlereHi 6e3 naTonoriyHmx 3miH.
Tpaxesi, 6poHxu npoxigHi. Jlimoy3nu cepenocTiHHS He
36iNbLUeHi. Y YepeBHi NMOPOXHUHI cenesiHka, NeviHka,
HWUPKK, MIGLINYHKOBA 3a103a Takox He 3binbLueHi. Jlisun
HaAHWPHWK — 14 X 16 MM i3 3BanHEHHAM MegianbHOT HixXKn
10 x 3 Mm. 36inbLueHnx nimcosy3nis He BUSBUIK. Opraxm
marnoro Tasa 6e3 ocobnusocTelr. [onoBHWA MO30K 6e3
BOrHULLEBYX 3MiH. CepeauHHi CTPYKTYpy He 3MiLLeHi. LLiny-
HOYKM MO3KY He AethOpMOBaHi. BUCHOBOK: HOBOYTBOPEHHS
NiBOTO HaZIHMPHMKA.

Y 38'3Ky 3 LM y x0BTHi 2015 p. 3gicH1NM onepalviiHe
BUAANIEHHS HOBOYTBOPEHHS. lMcTonoriyHe JOCRiLKEHHS
HE NiATBEPOMNN HASBHICTb NapaHeonnacTuyHoi opmu
3aXBOPKOBAHHSA B AWTUHW. BusHaummm, wo ue rictono-
riYHO opraHi3oBaHa rematoma 3 BUpaXXeHUM (hibpo3oM i
kanbLmHo3oM. OnepatvBHe NikyBaHHs 6e3 yCknagHeHHs.
Micnsa onepaTtBHOIO NMiKyBaHHA BiA3HAYMN NOMINLUEHHS —
3MEHLLIEHHS aTakcii Ta Tpemopy.

Micna noo6CTeXEHHs Ta ONEPaTMBHOIO MiKyBaHHS
ONTVHA B YyMOBaX CTallioHapa oTpumarna Kypc ikyBaHHS:
«MynbCy»-Tepanis gekcametasoHom 20 mr/kr/c i nnowi
noBepxHi Tina gutuHn Ha posynHi NaCl 0,9 % — 100,0 e/
MOBIrNbHO MPOTArOM 2 rofAVH | BNpogoBX 3 A6 Mig KOHTPONeM
apTepianbHoro Tucky. icna «nynbc»-Tepanii pekomMeH-
[0BaHO KypCOBE MOBTOPEHHS, PO3B’A3aHHS MUTAHHS MPo
Npu3HaYeHHst KOMBIHALT LTOCTATUKIB | FIIOKOKOPTUKOIAIB.

3 2014 p. y AuTMHW cnocTepirany XBunenogioHumn
nepebir 3aXBOPIOBAHHSA 3 3arOCTPEHHSIMU, BiA3HA4YEHO 5
3aroCTpeHb, i3 NPUBOAY SIKVX AUTHA OTPKUMYBara Kypcose
niKyBaHHS FMIOKOKOPTUKOIZAMM Y BUMALi «nynbCy-Tepanii
AekcameTasoHom 20 Mr/M? MOBepXHi AUTWHM NpoTsroM 3
[JHiB Ta imyHornobyniHamu (BBII) 2 r/kr npotsrom 3-5 aHis,
30Kpema Kypem iMyHOCyrpecvBHOI Tepanii (umknodochamia)
nig HarnsoM nikapsi-OHKOOra, a TakoX LLOMICSYHE BHY-
TPILLHEOBEHHE BBEAEHHS IMyHOrnobyniHiB y A03i 1 r/kr/kypc.

OcTaHHe 3arocTpeHHs cnoctepiranu y TpaeHi 2018 p.,
MPOSIBUNIOCS YaCTKOBWM PErpecomM HabyTux NpakTUYHUX i
MEHTarbHIX HaBWUYOK BiAMOBIAHO AWUTAYOTO BiKy, 30KpeMa
BUPaXEHMW NOBEAIHKOBUMM pPO3fiafamMu Ta MopyLUEHHSM
cHy. Mig yac HerponcMxonoriyHoOro JOCIMKEHHS BUSIBU-
nn aediunT 30pOBO-MPOCTOPOBUX (DYHKLIIA, NOPYLUEHHS
MOTOPHOIO KOMMOHEHTa peaniaauii NCUXiYHoI AisnbHOCTI,
cKnagHoLi popMyBaHHS eKCNPECUBHOMO MOBMEHHS,
Aesiki 0cobnMBOCTI HEMPOAVHAMIKM NCUXIYHWX NPOLECIB i
MEHTamnbHWUX MOXMWUBOCTEN (CTEHIYHICTb, TPUBOXHICTD,
YTPYAHEHHS 3 NepeMUKaHHSAM i 3HUKEHHS obcsry yBarm).

[aHi KniHiko-NCKYXomnoriyHoro 06CTeXeHHS, Lo OTpu-
Manu, fanu MOXNMBICTb BUAINUTK 3aranbHi 0cobnmBocTi
NCUXIYHOT aKTUBHOCTI Ta MOBEAIHKA AUTUHW, SKi CBiAYMIN
Mpo MEeBHWA CTYMiHb POPMYBaHHS B HEl Ni3HaBanbHOro
iHTepecy Ta HanonernMBOCTI NPV BUKOHAHHI OKPEMUX 3Ha-
iomux i 3aBAaHb. BukopucTaHHs 3acobiB NeuxokopekLii
Ta Helpopeabinitauii Np13Beno [0 NO3UTUBHUX TEHAEHLA
y NCUXIYHOMY PO3BUTKY (3aranbHui Ni3HaBanbHWii iHTEpec,
TOTOBHICTb 0 KOMYHIKaLlii 3 4JOPOCAIMMM), LLIO CBiAYaTh Npo
MOTEHLIiHI pecypcu koMneHcaLli.

KniHiko-ncuxonoriyHe AoCNimKeHHs BUSHAYMINO BiacTa-
BaHHS IBYMHKM Y NCUXIYHOMY PO3BMTKY, SIKe MOCUMOBaNocs
Mpy peumanBax 3axBOPIOBAHHS Ta 3yMOBMEHE HE TiflbKu
HEBPOJONYHUMM PO3NafamMu, ane i NCUXO-MOBIIEHHEBM-
MU, WO B ManbyTHLOMY MOXE MPU3BECTU A0 TPYAHOLLB
coujanisauii Ta aganTauii 4iBYMHKM 0O HABKOMMLIHBOMO
cepenoBuLLa.

llicns rmioKoKOpTUKOIAHOTO, iIMyHOrMobyniHoBOroO Ta
iIMYHOCYNPECUBHOTO MiKyBaHHS Yy AUTUHW BiA3HaYatoThb Ki-
HiYHY PEMICi0: ONCOKIOHYCY Ta KOOPAMHATOPHUX MOPYLUEHb
HEMAE, Xofa piBHA, EMOLNHWIA CTaH BiZHOCHO CMOKIHUIA,
30epiratoTbcsl Aesiki CKnagHoLLi hopMyBaHHS EKCIPECUBHOT
MOBM Ta PO3ODKHICT MiXK CIPUIAHATTAM | PO3YMIHHSM MOBU
ZOPOCIMX.

06roBopeHHs

Exuedbanonaris KiHcbypHa, abo cHapom OncoknoHycy-Mi-
OKITOHYCY € YHIKarnbHWUM PigKiCHAM KMiHIYHUM CUHAPOMOM,
o notpebye nopanbLUMX AOCIMKEHb ANS BUBYEHHS
eTionorii Ta natoreHesy LbOr0 3aXBOPKOBAHHS, MOLUYKY
HOBUX cneuudiYHNX METOZIB [iarHOCTUKM 1 NiKyBaHHS
ANs CBOEYACHOTO BXVMBAHHSA 3aX0AiB, WO CPSMOBaHi Ha
YNOBiNbHEHHS NPOrpecyBaHHsl 3aXBOPIOBAHHS.

3anopoxckuii MeguumMHCKni xypHan. Tom 22, Ne 4(121), none — asryct 2020 r.



Bpaxosytoum, Lo eHuedanonartist KiHcOypHa HanexuTb
[0 0pthaHHMX 3aXBOPIOBAHb, ONMC KOXHOTO BUMAZKY 3 L€
naTonorii € 3Ha4yLLMM BHECKOM N5 AanbLlUKX HayKOBUX
JocnimkeHb. [atoreHes 3aXBOptOBaHHS OCTATO4HO B LIbOMY
BUNaAKy He BU3HAYEHWiA. Y HaLIOMy BUMaZKy nepenycim
BUKIIOYMNM BIipYCHY Ta mapaHeobnacTuyHy npupoay
3axBOPIOBaHHS, 06’'€MHi mpoLecy ronoBHOTO Mo3ky. [Me-
penbavaeTbes, WO Lier KniHiYHWA BUNagok CNpoOBOKOBAHO
YMT, wo ctana npoBOKaToOpoOM PO3BUTKY ayTOIMyHHUX
npouecis. Xo4a B (haxoBil HAYKOBI NiTepaTypi € AaHi Npo
38’130k OMC i3 BakumHalieto abo iHdekuieto [4,11,17-18].

HaykoBi nitepaTypHi AaHi Ta pesynstatii BNacHWX
CroCTEPEKEHD MOKa3YHTb, LLIO HENPOBIdyanisaLinHi MeToau
[iarHOCTWKM — onTUMarbHi Ans BUSIBNIEHHs! HelpobnacTom
npu OMC [14-25, 45-49].

[lnsa giarHoCTVKy L€l naTonorii Ta OLiHKOBAHHS BAXKKOCTI
3aXBOPIOBaHHSA HEOOXIAHO BUKOPWUCTOBYBATU CreLlianbHi
Lwkanm: wkany M. Pranzatelli, 2002 (ouiHtoBaHHs 12 HeBpO-
NOriYHUX CUMNTOMIB) i LWKany 5 napameTpiB (cTabinbHiCTb
TynybGa, xoAa, PYHKLLS PyK, ONCOKMOHYC | MOPYLLEHHS NoBe-
LiHKW), SIKi LOCTOBIPHO OLLIHIOIOTL HEBPOOTiYHI po3nasu [6].

Omxe, giarHocTka COM rpyHTYETHCA Ha aHaniai kni-
HIYHOI KAPTVHW, aHAMHECTUYHIX JaHWX i CKPUHIHTOBOMY [0-
CIiPKEHHI LLOAO0 BUKNKOYEHHS oHKonaTonorii [34,35,40—43].

Ha ubomy npuknagi BM3HA4Mnu, WO NPOBEAEHHS
TpuBanoro 6aratopa3oBoro KOMGIHOBAHOTO MiKyBaHHS,
KOTpe BKMKYano 3acTOCyBaHHS MHOKOKOPTUKOIAIB, iMYHO-
rnoByniHiB (0AVH pa3 Ha MicALb) Ta iIMyHOCYnpecopiB Aano
MOXMMBICTb NOMNINLUMTY BiZAaNeHi HEBPOSONiYHI Hacnigkv
3aXBOpIOBaHHS, 3anobirTn po3BUTKY NPOrpecyBaHHs,
OTPUMATH MEBHUN CTYMiHb POPMYBAHHSA Ni3HABaNbHOMO
iHTEpecy M HanonernuWBOCTI Nig Yac BUKOHAHHS OKPEMUX
3HaMOMUX 3aBAaHb.

MpoTAroM OCTaHHBOTO POKY B AWTWHYW BiA3Ha4aloTb
NO3WUTUBHI TEHAEHLi Y NCUXiYHOMY PO3BUTKY: (hOPMYBaH-
HS1 3arafibHOro Mi3HaBasIbHOrO iIHTEPECY, FOTOBHICTb A0
KoMyHikaLii 3 gopocnumu. OUiHIOBaHHS NOBEMIHKOBKX,
EMOLLIMHNX peakwiin i NCUXiYHMX PYHKLIA Npu Uil natonorii
[ae 3Mory NporHo3yBaTu NOTEHLiVHI pecypcy komneHcaui
Ansi Hepopeabinitauii Ta ncuxoTepanii.

Otxe, COM — poBoni yHikanbHUA KMiHIYHUA CUH-
Apom. Bunagok, wo onucanu, nokasae CKnafgHoL B
ZiarHocTuui Ta Tepanii, 3 AKUMU MOXYTb TaKOX CTUKATUCS
nikapi pi3Hux cnewjianbHocTen. AHania haxoBoi nitepatypu
MoKasaB, LLUO HWHI BIACYTHI AaHi Npo naToreHes i kputepii
[iarHOCTUKM 3aXBOPIOBAHHS, 3a3Ha4MB CUHAPOMOIOTIYHNN
3B'A30K i3 HaMpisHOMaHITHiLMMK natonorismn. OTxe, B
MavieHTKW BUKMKOYaNM NyXiMHU FOMOBHOMO MO3KY, BipYCHY
Ta napaHeonnacTUYHy ETIONOit0 3aXBOPIOBAHHS. AHaMHec-
TUYHI AaHi B LIbOMY BUMAZKY Aani MOXIMBICTb MPUMYCTUATH
BUHUKHEHHS OMC yHacnigok YMT, wo cTana nyckosum
MexaHi3MOM 419 ayTOIMyHHMX npoLeciB. HaBeaeHi dak-
TV 3yMOBMIOKTb HEOOXIAHICTb HAayKOBOro AOCHigKEeHHS
€Tionorii Ta NaToreHe3y Lboro 3axBOPKOBAHHS, KIiHIYHOMO
CMOCTEPEXKEHHS], @ TAKOX aKTyarnbHICTb MOLLYKY HOBUX Me-
TogiB i cnocobis NpodinakTVkM PO3BUTKY Ta NPOrPeCyBaHHS
Liei naronorii.

BucHoBKH

1. HeBponorivHi Ta NCUXiYHi NOPYLLEHHS B MarneHbKOT
navieHTK1 MOXHa CXxapaKTepuayBaTu ik CUHOPOM Onco-
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KITOHYCY-MIOKIOHYCY (HasiBHICTb 3 O3HaK): OMCOKMOHYC,
MiOKITOHYC/aTaKcis Ta po3naau noBemdiHK/CHY, LLO BiAMnoBi-
[a€ MbXHapOAHUM LiarHOCTUYHIM KpuTepism. FicTonorivny
HasiBHICTb HEPOBnacToMm He MigTBEPAKEHO.

2. «30M0TUM CTaHZAPTOM» KOHCEpBATMBHOI Tepanii €
O[IHOYaCHE 3acTOCYBaHHS KOPTUKOCTEpPOIfiB (aekcamera-
30H, METUNNPEAHI30MNOH), iIMyHOCYNPEeCaHTIB (a3aTionpuH,
METOTpeKcaT) i BHYTPiLLHbOBEHHOIO iMyHOrnobyniHy
(BBIT) — iMmyHomoriyHO akTuBHOI GinkoBoi dhpakuji iMyHo-
rmoByniHy G y Burnsagi Tpusanux i 6aratopasoBux Kypeis.

3. ocnipxeHHs 3aranbHWUX 0COBNMBOCTE NCUXIYHOTO
PO3BUTKY, CTaHy OKPEMUX MCUXIYHUX (OYHKLI OUTUHY Jae
MOXIIMBICTb OLHWUTU He TinbKu 30UTOK, KU 3aBOae XBO-
poba ii po3BUTKY, ane 1 yTOYHUTI MOXITMBOCTI NPOTHO3Y
couianbHo-NcMxonoriyHoi aganTadii.

4. MNosnTuBHI TEHAEHLi Yy NCUXIYHOMY PO3BUTKY (3a-
ranbHUI NisHaBanbHUI iIHTEPEC, TOTOBHICTb A0 KOMYHiKaLiii
3 JOPOCIMMMU) CBiAYaTh MPO MOTEHLiAHI pecypcy KOMMeH-
caulii, ik NoTpiBHO BYKOPUCTOBYBATM L1115 ICUXOKOPEKLi Ta
peabinitauii gitein 3 OMC.

5. EpexT nikyBaHHs AiBYMHKY 3 pigkicHUMU (opchaHHu-
M) 3aXBOPIOBAHHAMY 3aMNeXWTb He TinbKu Bif epyanLii He-
BpOMora, ane 1 Bif i0ro BMiHHS NpaLoBaTy 3 KMiHiLMcTamm
Pi3HOMaHITHX CrieLjianbHOCTEN: OHKOMOraMu, NcyxiaTpamu,
reHeTUKamu, iMyHonoramu.
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Fatal cerebral and cardiac infarction due to embolism

of a mobile thrombus from aorta sinotubular junction atheroma

in a 40-year-old female
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Strokes in young adults present a challenging problem in terms of care and social impact. Most of cases in this cohort are classified
as strokes of uncertain etiology. Application of multimodality diagnostic approach could help in the estimation of risk factors and
underlying mechanisms. Simultaneous acute cardio-cerebral infarction is a rare manifestation, especially in young individuals.
Large artery atherosclerosis should be excluded as a potential cause. Transesophageal echocardiography plays an important
role in the diagnostic algorithm.

The current article presents a clinical case of a fatal acute cardio-cerebral infarction in a 40-year old female without previous
cardiovascular diseases and negative family history. Transesophageal echocardiography identified a large mobile thrombus
at the sinotubular junction of ascending aorta. Transthoracic echocardiography revealed regional akinesia of the inferior
wall, despite normal electrocardiogram. The autopsy findings confirmed co-occurrence of thromboembolic stroke in the right
middle cerebral artery area and left ventricular inferior myocardial infarction due to thrombosis of the right coronary artery.
This case documents an exceedingly rare phenomenon in this cohort of a cardio-cerebral thromboembolism due to single
atherosclerotic plaque destabilization.

®daranbHui iHpapKT MO3KY Ta MioKapAa BHaCAIAOK eM6oAii MobinbHoro Tpomoy
3 aTepoOMM CUHOTYOYAIpHOTO 3’€AHAHHA aopTH B 40-piuHOi XXIHKK

B. KaBanepuuk, M. KonecHuk, M. Bbonbke, A. LLTayar, A. lareHpopdd

IHCynbTV B MOMNOAOMY Billi — CkraaHa npobrema 3 TouKW 30py TaKTUKM BEAEHHS MaLeHTIB i coLianbHux Hacnigkie. binbLuicTs Bu-
nagKis y L rpyni KnacudikyroTbCs SK iHCYNBTU 3 HEBU3HAYEHOLO ETIONOriE. 3aCTOCyBaHHS MyNbTUMOAAMNBHOTO AiarHOCTUYHOMO
nigxody MoXe [OMOMOrTY B OLHIOBaHHI hakToOpIiB pr3nKy Ta OCHOBHUX MeXaHiaMiB. [oeaHaHHs iHCYNbTYy 3 roCTpUM iH(hapkToM
Miokapza B MOMOAOMY BiLli BUSIBNSIOTb YKpal piako. ATepocKrepos BENMKUX apTepiit MOBUHEH BYTY BUKITHOYEHWUI SIK NMOTEHLIiHA
MpMUYMHA PO3BUTKY LIbOTO CTaHy. YepescTpaBoxigHa exokapaiorpadisi Bidirpae BaxnvBy porib y 4iarHOCTUYHOMY anropuTMi.

Y Ui cTaTTi NpeacTaBneHni KNiHiYHUA BUNagok dhatanbHOro NoeAHaHHS roCTPOro IHCYNLTY Ta iHapkTy Miokapaa B 40-pidHoi
XiHK1 ©6€3 nonepeaHix KNiHiYHMX NPOsIBIB CEPLIEBO-CYANHHIX 3aXBOPIOBaHb Ta OOTSHKIIMBOrO CiMenHOro aHamHesy. ig vyac
Yepe3cTpaBOXiAHOI exokapgiorpadii BUSBUIN BENMKWIA PyXnMBUIA TPOMO B 06MnacTi CUHOTYBYNSIPHOTO 3'€AHaHHS BUCXIgHOT
aopTu. 3a JONOMOrot0 TpaHCTOpaKankbHoi exokapaiorpadii BUSIBIIM akiHESit0 HUXHBOI CTIHKM NIBOTO LLTYHOUKA, HE3BaXarum
Ha BICYTHICTb 3MiH Ha enekTpokapaiorpami. Pesynsrati ayToncii NigTBepAnnn ogHoO4acHWA PO3BUTOK TPOMBOEMBONIYHOro
iHCynbTy B BaceliHi npaBoi cepenHbOi MO3KOBOI apTepii Ta iHthapKTy Miokapaa HKHBOI CTIHKM JIBOrO LUMyHOYKa BHACMILOK
TpomG603y NpaBoi KopoHapHoi apTepii. Liel Bunagok AoKyMeHTYE Ha3BMYaiHO PiaKiCHUI ANns Liel BikoBOI kaTeropii daranbHui
enisop kapgio-LepebpanbHoi Tpomboembonii BHacnigok aecrabinisavii ogHiei atepocknepoTuyHoi GnsLuku.

®datanbHbIl UHGAPKT MO3ra U MUOKapAa B pe3yAbTate aM60AMM M0o6UALHOTO TpoMba
U3 aTepoMbl CHHOTYOYAIPHOTO coeAUHEHUA aopTbl Y 40-AeTHEN XKEHLUMHBI

B. KaBanepuuk, M. KonecHuk, M. Bénbke, A. LLitayat, A. XareHaopd

WHcynbThl B MONOAOM BO3pacTe NpeacTaBnstoT cobom CroxHyH Npobnemy ¢ TOUKW 3peHnst TaKTUK BEAEHUS NaLYEHTOB U COLW-
anbHbIX NOCNEeACTBUN. BONbLUMHCTBO Cly4aes B 3TON rpynne KNaccuuLMpyOTCS Kak MHCYNBTbI C HeonpeaeneHHoN 3TUonorven.
MpumeHeHne MynbTUMOLANBHONO AUarHOCTAYECKOTO NOAX0AA MOXET MOMOYb B OLEHKe (aKTOPOB prCKa 1 OCHOBHbIX MEXaH3MOB.
CouetaHue vHcynbTa ¢ 0CTpbIM MHGAPKTOM MUOKapAa B MOMOAOM BO3pacTe BCTPEYaEeTCs KpaHe peako. ATepocKnepos KpynHbIX
apTepuit AOMmKeH ObITb UCKIIOYEH Kak NOTeHLManbHas NpuymMHa pasBuTUs 3TOr0 COCTOAHUS. YpecniiueBoaHas axokapauorpadus
UrpaeT BaxHYI0 pPOsib B AMArHOCTUYECKOM anropuTMe.

B naHHOM cTaTbe NpeacTaBneH KIMHUYECKUA cryyaii dhaTanbHOro COMeTaHWs OCTPOro MHCYMbTa WU MHapkTa M1okapaa y
40-neTHe XeHLMHbI 6e3 NpeaLIECTBYOLLMX KITMHAYECKUX NPOSIBIEHWI CEPAEYHO-COCYANCTLIX 3a60MeBaHNI M OTSFOLLEHHOMO
cemenHoro aHamHesa. Npy npoBeaeHUM YPECTINLLEBOAHO axokapamorpadum Obin oGHapykeH 60MbLUIOI NOABUKHbIA TPOMO
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KAMHUYECKMIA CAyYan

B 06nacTy CUHOTYBYNAPHOTO CoeAMHEHNS BOCXOASILLEN aopTbl. C NOMOLLbIO TpaHCTOpaKarbHO 3XoKkapavorpadvm BeisiBNieHa
aKUHE3NS HKHEN CTEHKMW NIEBOTO KeMyao4Kka, HECMOTPS Ha OTCYTCTBME M3MEHEHWI Ha SnekTpokapavorpamme. Pesynsratsl
ayToncuv NOATBEPANNM OGHOBPEMEHHOE Pa3BUTIE TPOMBOIMOONIMYECKOTO HCYIbTa B 6acceHe NpaBoi CpeaHe MO3roBo
apTepun 1 MHapKTa MUOKapAa HKHEIN CTEHKI NIEBOTO XKenyao4Kka BCIEACTBIUE TPOMBO3a NpaBoii KOPOHAPHOI apTepu. SToT
Cnyyait [OKYMEHTUPYET YpesBblyaliHO PeaKU Ans AaHHON BO3PaCTHOM KaTeropum hatarbHbIi anu3og kapamo-LepebpansHon
TpombBoambonum BcneacTeune Aectabunmaaumm ogHON aTepoCcKIIepoTUHECKON BNsLLKM.

Strokes in young adults comprise 10-15 % of all cerebral
infarctions [1]. Most of events are classified as strokes of
undetermined etiology. Some studies demonstrated that
large artery atherosclerosis is the cause in 4-21 % of
patients in this cohort [2]. Nevertheless, it often remains
underdiagnosed due to “silent” course of atherosclerotic
vascular disease. Application of multimodality diagnostic
techniques may result in fewer patients being classified as
uncertain etiology. Here we present a clinical case of fatal
stroke in a young female without previous cardiovascular
history.

Clinical case

An unconscious 40-year-old female was admitted to
the hospital with clinics of left-sided hemiparesis. She had
not previous known cardiovascular diseases and her family
history was negative as well. The preliminary diagnosis
of “right middle cerebral artery stroke” was estimated
and the patient was hospitalized to the stroke unit. The
computer tomography confirmed a large thrombus formation
in the proximal right middle cerebral artery (rMCA), which
was partially removed by thrombectomy and thrombus
aspiration (Fig. 7). Laboratory findings presented increased
C-reactive protein and high sensitive troponin T. Tests for
thrombophilia were negative. Electrocardiogram showed
sinus tachycardia and complete right bundle branch block.
Transthoracic echocardiography illustrated mild reduced
left ventricular function with regional akinesia of the inferior
wall. No relevant valvular heart disease was present.
Transesophageal echocardiography (TEE) found a large
mobile thrombotic formation at the sinotubular junction (STJ)
of the right aortic sinus (Fig.2,3; Supplementary video 1,2
online). The echo contrast study revealed no intracardiac
shunt, no signs of endocarditis and no thrombus in the left
atrial appendage documented by TEE (Fig. 4). Additionally,
bronchopneumonia was documented by clinical and
radiological findings.

Decompressive craniotomy with duraplasty was per-
formed due to refractory intracranial hypertension. Despite
therapy, the patient died 6 days after admission. The
pathological findings included a recent thromboembolic
stroke in the area of rMCA sized 60 x 50 x 50 mm and
residual 5-mm thrombus in the rMCA.. Significant leftwards
displacement of the midline structures was observed with
signs of severe cerebral edema (Fig. 5). Autopsy showed
only mild sclerosis of the aorta and the supraaortal branch-
es as well as mild coronary atherosclerosis. There was a
distinct endothelial lesion in the middle of a circular 10-mm
atheroma at the STJ of the right aortic sinus with a residual
adhesive 3-mm thrombus (Fig. 6,7). A17-mm long adherent
thrombus was found at the ostium of the right coronary artery
with findings of a recent inferior myocardial infarction sized
70 x 50 mm (Fig. 8). In addition, a purulent absceding bron-
chopneumonia due to gram-positive cocci was documented.

Discussion

As many as 1 out of every 6 strokes occurs in a young adult
[3]- Age below 45 is the mostly used criteria for young stroke.
The vast majority of events in this cohort are classified as
strokes of undetermined etiology. However, application
of multimodality diagnostic approach could estimate
the underlying cause in most of cases. The FUTURE study
analyzed the risk factors of cerebral infarction in young
individuals [4]. According to their findings, patients aged 35
years were more likely to have large artery atherosclerotic
disease than patients below 35 years (11.6 % vs. 2.9 %,
P<0.05). TEE plays animportant role in patients with stroke
of uncertain etiology. It can reveal atherosclerotic plaques
in the aortic arch, which often protrude into the lumen and
have mobile components in a high percentage of cases.
Aortic arch atheroma can be seen in some young adults but
its incidence and severity increase with age. The SPARC
study analyzed a random sample of 581 people over age
of 44 years [5]. All participants had TEE, and atheroma
was identified in 51.3 % of patients, been characterized as
severe atheroma in 7.6 %. The vulnerable atherosclerotic
plaque was defined as having thickness =4 mm, ulcerated,
or with mobile component. Several autopsy series and
retrospective studies of cases and controls have shown
an association between aortic arch atheroma and arterial
embolism, which was later confirmed by prospectively
designed studies [6]. The presence of mobile thrombus at
the STJ was identified as a cause of stroke in the current
case. It's worth mentioning, that STJ is a vulnerable
hemodynamic area, where maximum blood flow rate is
observed [7].

Another important feature of the current case is
the myocardial involvement. Simultaneous acute cardio-
cerebral infarction is a great management challenge for
physicians. The incidence is currently unknown due to
the rarity of this co-occurrence. There is no clinical trial
or a consensus guideline for the management of such
patients. The presence of myocardial infarction is a relative
contraindication for use of recombinant tissue plasminogen
activator in stroke patients, however, it is not evidence-
based. The main concerns about giving thrombolytics to
these patients are the potential myocardial wall rupture,
postmyocardial infarction pericarditis that may become
hemorrhagic, and embolization of possible left ventricular
thrombi due to lysis [8]. Mechanical thrombectomy is an
alternative technique which can be considered for these
patients, as it was chosen in the current clinical case.

Conclusions

To sum up, the present clinical case documents an
episode of fatal simultaneous cardio-cerebral embolism
of a thrombus inserted at the sinotubular junctionof aorta
in a 40-year old apparently healthy female. The rupture of
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Fig. 1. Three-dimensional reconstruction of the cerebrovascular system by computer Fig. 2. Three-dimensional transesophageal echocardiography demonstrates short-
axis view of ascending aorta with mobile thrombotic formation (18 x 19 mm) attached

tomography showing the occlusion (|) of the right middle cerebral artery.
to the sinotubular junction of the right aortic sinus.
Watch additional supplementary video file 1 online (https:/youtu.be/MTqoHkU5SUKE).

Fig. 4. Transesophageal echocardiography contrast study with agitated saline (bubble

Fig. 3. Three-dimensional transesophageal echocardiography demonstrates long-axis
study), showing an intactinteratrial septum without any shunts.

view of ascending aorta with mobile thrombotic formation (18 x 19 mm) attached to
the sinotubular junction of the right aortic sinus.

Watch additional supplementary video file 2 online (https:/youtu.be/XCliflas7Ew).
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Fig. 6. Autopsy findings of ascending aorta with aortic valve. Thrombus (—) on atheroma

Fig. 5. Autopsy findings of extended right-lobe median cerebral infarction with central
(*) near theostium of right coronary artery (—).

displacement.

Fig. 7. Histological appearance of a residual thrombus (—) on atheroma (*) at

the sinutubular junction of ascending aorta. Hematoxylin and eosin staining, original
magnification x40.
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Fig. 8. Autopsy findings of thrombus (—) on atheroma (*) and the right coronary artery
(—) in longitudinal section.
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a single atherosclerotic plaque led to dramatic course of
disease in a young woman without risk factors and negative
previous cardiovascular history.
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	Fig. 3. The effect of cell-free extract MLG on the proliferation of antibiotic-resistant test-cultures (average ΔOD ± SD at 578 nm, n = 3): K: positive control; MGL: filtrate of L. reuteri culture, cultivated in its own disintegrate supplemented with glycerol and glucose; *: the differences are significant compared to the K; P < 0.05.
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	Fig. 7. Histological appearance of a residual thrombus (→) on atheroma (*) at the sinutubular junction of ascending aorta. Hematoxylin and eosin staining, original magnification x40.
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