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MeTa po60Tu — BU3HAUNTI MOPOLEHCUTOMETPUYHI MOKA3HUKW KapAioMiOLMTIB | XapakTep MapKepHOro npodinto pemoae-
NIOBaHHS B Miokapzi NiBOro LUYHOUKA LLYpIB 3 eKcriepuMeHTanbHOK apTepianbHO MinepTeH3ieto 3anexHo Big ii eTionaro-
reHETUYHOI (hopMK.

Matepianu Ta meToau. [JocnimkeHHs BukoHanm Ha 20 wypax-camusx niHii Wistar i 10 wypax SHR Bikom 7-8 micsuiB, sakux
noginunu Ha 3 rpyn no 10 TBapKH Y KOXHIN: 1 —KOHTPONbHa; 2 — Lwypu NiHii SHR, aHanor eceHujanbHoi apTepianbHoi rinepTeHsii
(EAI) y ntoguHu; 3 — wypw niHii Wistar 3i 3mogenboBaHo BTOPUHHOK EHAOKPYHHO acoLLiioBaHO apTepianbHOo rinepTeHsieo
(ECAT). Ycim Lwypam BumiptoBany aptepianbHuii Trck. O6'eKTv oCnimKeHHs — 3piau Miokapaa, B SKUX iMyHO(yopeCLEHTHUM
METOZIOM BU3HAYanu BMICT iMyHOPEaKTUBHOTO Matepiany 1o MapKepiB peMoAentoBaHHs (KapaioTpodiHy-1, TalTuHy, KonareHy
| TNy, aHekcyHy V), pospaxyBani TalTuH/KonareHoBWiA KoediLieHT, MOphOoAEHCUTOMETPUYHIM METOLAOM BU3HAYaAmNM KinbKicTb
i cepeqHin NiHiNHWIA po3mip saep kapaioMiounTiB, IXHIO LWiNbHICTb, koHUeHTpawii PHK B siapi Ta umuTonnasmi.

Pesynbratu. [Ins cdopmoBaHoi apTepianbHOI rinepTeHsii, He3anexHo Big ii eTionaToreHeTMYHOI opmu, NpuTamaHHe
36iMbLUEHHS KINbKOCTI aep KapaioMioLMTIB 3i 30iNbLUEHHAM iXHIX PO3MIpIB, 3HWKEHHS! LLNIbHOCTI S4EP | 3MEHLUEHHS B HUX
KoHUeHTpauii PHK Ha Tni nigsuLLeHHs B umTonnasmi. Y wwypis 3 EAI BMICT kapaioTpodiHy-1 BUSIBUBCS GinbLUMM 3@ KOHTPOIb
Ha 27 %, a B ECATI — Ha 80 %. PisHi TaiTuHy BuLWi Ha 12 % B EAT i Ha 46 % B ECAI. BmicT konareHy | Tuny B wwypis 3 EAl
6inbLUMin 3a KOHTPOIb Ha 49 %, a 'y rpyni 3 ECA — Ha 68 %. Y wwypis 3 EAI" BCTaHOBWAW BULLMIA BMICT aHekcuHy V Ha 58 %,
a B ECAI — Ha 64 %. KoedbiLlieHT CriBBIHOLLIEHHS BMICTY TaliTUHy Ta konareHy | Tumy B LUypiB KOHTponto ctaHoBus 1,01; y
wypie 3 EAI 3HuamBcs go 0,76, a y wypis ECAI gopisHiosas 1,3.

BucHoBku. PopmyBaHHS apTepianbHOI rinepTeHsii, HeaanexHo Bif ii eTionaToreHeTNYHoI hopmMu, MPU3BOAUTL [0 PO3BUTKY
naTorioriyHOro peMoaentoBaHHs Miokapaa. Ha ue BkasyroTb 36ibLUEHi MOKa3HUKM Mack Cepusi Ta Woro NUTOMOI TyCTUHM,
3MiHW LIMTOAPXITEKTOHIKW KapaioMioLMTIB i3 po3BMTKOM noniMopdiamy sigep, 30inbLUEHHS iXHbOro PO3Mipy Ta KinbKOCTi, LLO
CyNpOBOMXKYETLCS SAEPHOI ANCHYHKUiE. MapkepHMin npodink pemMoaentoBaHHS MiokapAa B LUYpiB 3 eceHuianbHO ap-
TepianbHOLO rinepTeH3iet0 XapakTepuayeTbCs NOMIPHAM 3BinbLUEHHSM KapAioTPoiHy-1 i TaNTWHY Ha TNi CyTTEBOTO NiABULLEHHS!
konareHy | TMny Ta aHeKcuHy V, WO B NOeAHAHHI 3 HU3bKUM KOedqiLliEHTOM TalTuH/KonareH | Tuny Bkasye Ha MiokapaianbHui
hibpo3 i3 MiABULLEHHSIM KOPCTKOCTi CEpLEBOro M'si3a Ta po3BUTOK riNepTpoiYHO-hiIOPO3HOrO TMMY PEMOLENOBAHHS Mio-
Kapaa 3 MOMIpHIM anonTo3oM. Y LypiB 3 eHAOKPMHHO-COMNBLOBOKD apTepianibHOI0 rinepTeHsietd MapkepHUiA Npodins pemoae-
NIOBaHHS MiOKapAa xapaKTepu3yeTbCs 3HaYyLLMM 36ibLUEHHAM YCiX 4 iIMYHOTCTOXIMIYHUX MapKepiB, MOMipHUM ibpo3oMm i
NiABULLEHHSM TaUTWUH/KONAreHOBOro CMiBBIAHOLIEHHS, LLO NpUTaMaHHe rinepTpoiYHO-anonToTMYHOMY TUMY NaTONONYHOMO
pemoaentoBaHHs Miokapaa.

Marker profile of myocardial remodeling in different etiopathogenetic forms of arterial
hypertension in the experiment

Yu. M. Kolesnyk, M. I. Isachenko

The aim was to determine the morphodensitometric parameters of cardiomyocytes and features of the marker profile of
remodeling in the left ventricular myocardium of rats with experimental hypertension of different etiopathogenetic forms.

Materials and methods. The experiment was conducted on 20 male Wistar rats and 10 SHR which were divided into two
groups of 10 animals each: the 15t —control; the 2™ - rats of the SHR line (EAH); the 3"— 10 male Wistar rats with endocrine-salt
arterial hypertension. Systolic and diastolic BP levels were measured in all the rats using the system of non-invasive arterial
pressure measurement BP-2000. The objects of the study were myocardial sections in which the content of immunoreactive
material to remodeling markers (cardiotrophin-1, titin, collagen type |, annexin V) was determined by the immunofluorescent
method, titin / collagen ratio was calculated, the average linear size of cardiomyocyte nuclei, their density, RNA concentrations
in the nucleus and cytoplasm were determined by morphodensitometric method.

Results. Arterial hypertension, regardless of its etiopathogenetic form, is characterized by an increase in the number of
cardiomyocyte nuclei with an increase in their size, decrease in the density and decrease in their RNA concentration against
increase in the cytoplasm. In rats with EAH, the content of cardiotrophin-1 was higher than the control by 27 %, and in ESAH
by 80 %. Titin levels were 12 % higher in EAH and 46 % in ESAH. The collagen type | content of EAH was higher than
the control by 49 %, while in the group with ESAH by 68 %. EAH rats had a higher annexin V content by 58 %, while ESAH —
64 %. The ratio of the content of titin and type | collagen in control rats was 1.01, in rats with EAH decreased to 0.76, while
in rats ESAH it was 1.3.
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Conclusions. The formation of arterial hypertension, regardless of its etiopathogenetic form, leads to the development of
pathological myocardial remodeling, as indicated by increased heart mass and specific gravity, changes in the cytoarchitectonics
of cardiomyocytes, the development of polymorphism of their nuclei with increasing size against increasing of its number
with nuclear dysfunction. The marker profile of myocardial remodeling in rats with essential hypertension is characterized
by a moderate increase in cardiotrophin-1 and titin, with a significant increase in collagen type | and annexin V, which in
combination with a low ratio of titin / collagen type indicates fibrosis with increased myocardial stiffness and the development of
hypertrophic-fibrous type of myocardial remodeling with moderate apoptosis. In rats with endocrine-salt arterial hypertension,
the marker profile of myocardial remodeling is characterized by a significant increase in all 4 immunohistochemical markers
of remodeling, moderate fibrosis and an increase in the titin / collagen ratio, which is characteristic of hypertrophic-apoptotic
type of pathological remodeling.

MapkepHblIi NpoGpUAL PEMOAEAUPOBAHUA MUOKAPAA NPHU Pa3AMUHBIX
3TMONATOreHeTUYECKUX popmax apTepuanbHON rMNEPTEH3UN B IKCNEPUMEHTE

0. M. KonecHuk, M. U. UcaueHko

Llenb paboTbl — onpeaenuts MOpoAEHCUTOMETPUYECKVE NOKa3aTENN KapAOMUOLIMTOB W XapakTep MapkepHOro npoduns
pemofenupoBaHns B MUOKapAe NeBOro Xenyao4Kka KpbIC C 3KCrepuMeHTarnbHON apTepuansHON rMnePTEH3NEN B 3aBUCUMOCTH
OT ee 3TMOoNaToreHeTN4eckon Popmbl.

MaTtepuansi u metogbl. Viccnegosanus npoeeaeHsl Ha 20 kpbicax-camuax nuHmm Wistar n 10 kpeicax SHR B Bo3pacTe 7-8
MecsLeB, pasaeneHHbix Ha 3 rpynnbl no 10 KUBOTHbIX B Kaxaoi: 1 — KOHTponbHas; 2 — kpbickl MHUKM SHR, aHanor acceH-
LmanbHow apTepuansHoi runepteHsnn (JAIN) y Yenoseka; 3 — kpbichbl KUK Wistar, KOTOpbIM MOAENMPOBani BTOPUYHYIO
9HOOKPWMHHO accoummMpoBaHHyto apTepuanbHyto runepteHaunio (3CAIN). BeeM kpbicam n3mMepsinu apTepuansHoe JaBneHue.
OGbeKTbl 1ccnenoBaHNs — Cpesbl MUOKapaa, B KOTOPbIX MMMYHOMNYOPECLEHTHLIM METOAOM OMPEAENnsnM CoaepxaHme
MIMMYHOPEaKTMBHOIO MaTepuarna k Mapkepam pemMoaenvpoBaHnst (kapamoTpoduH-1, TanTuH, konnareH | Tuna, aHHekeuH V),
paccuMTbIBany TanTWH / KonnareHoBbIN Ko3hMULIMEHT, MOPOAEHCUTOMETPUYECKAM METOAOM OMNPEAENsnn KONM4ecTso U
CpeOHU NUHEVHBIN pa3Mep Saep KapanoMMOLMTOB, UX NNOTHOCTb, KOHLEHTpauw PHK B sape u uutonnasme.

Pesynkrathbl. [ins aptepuanbHoii rnepTeH3nmn, He3aB1MCUMO OT €€ 3THONaTOreHETUYECKON hOpMbl, MPUCYLLIE YBENUYEHNE
Konn4ecTBa SAep KapAYOMUOLMTOB C YBENUYEHNEM UX PA3MEPOB, CHIKEHUE NIIOTHOCTW SAEP U YMEHBLLEHWE B HAX KOHLIEH-
Tpaumm PHK Ha doHe noBbileHns B Lutonnasme. Y kpbic ¢ JAI cogepxaHue kapanotpodmHa-1 6onbLue kKoHTpons Ha 27 %,
aB OCATl —Ha 80 %. YpoBHu TanTuHa BbiLe Ha 12 % y QAT n Ha 46 % y kpbic ¢ QCAT. CopepxaHue konnareHa | Tunay QA
6onblue koHTpons Ha 49 %, a B rpynne ¢ ECAI — Ha 68 %. Y kpbic ¢ QA ycTaHOBNeHb! 6onbLuMe nokasatenu cogepaqus
aHHekcwHa V Ha 58 %, a y SCAI — Ha 64 %. KoadhdhULIMEHT COOTHOLLEHWS COAepX)aHna TanTuHa 1 konnareHa | Tuna y kpbic
koHTpons coctasnsan 1,01, y kpbic ¢ QAT cHuamncs go 0,76, a y kpbic ¢ SCAI paseH 1,3.

BbiBoabI. PopmMrpoBaHmue apTepuanbHoi rMnepTeH3um, HE3aBMCUMO OT STUOMATOrEHETUYECKON (hOPMbI, MPUBOANT K Pa3BUTUIO
MaTonornyeckoro pemoaenypoBaHms Muokapaa. Ha ato ykasbiBatoT yBenYeHHbIe NoKasaTernn Macchl cepaLa v ero yaensHom
NMOTHOCTM, U3MEHEHNS LIMTOaPXMTEKTOHUKA KapAMOMMOLIMTOB, pasBuT1e NonnmopduaMa saep ¢ ysenuyeHnem pasmepa n
X KONMYeCcTBa, YTO CONPOBOXAANOCH SAEPHON ANCdyHKUMEN. MapkepHbIi Npodub peMogenupoBaHns MUokapaa Y KpbIC
C 3CCeHUManbHon apTepuansHON rmnepTeH3nen XxapakTepruayeTcst yMEPEHHbIM YBENYEHNEM KapanoTpoduHa-1 n TanTuHa
Ha hoHe NOBbILLEHMS KonnareHa | Tvna u aHHeKkcyHa V, 4To B COMETaHUM C HU3KUM KOAPULIMEHTOM TaltTuH / KonnareH |
TMNa yKasblBAET Ha M1OKapanarbHbIi PrBpo3 C NOBbILLIEHWEM XECTKOCTH CEPAEYHON MbILLILbI U pa3BUTUEM runepTpoduye-
CKM-hrBPO3HOTO THMa PEMOAENMPOBAHNS MUOKapAA C YMEPEHHBIM anonTo30M. Y KpbIC C S3HAOKPUHHO-CONEBOW apTepuansHoi
rMnepTeH3anen MapkepHbIi Npodunb PEeMOLENMPOBaHNS MUOKapAa XapakTepuayeTcs 3HaYUTENbHLIM YBENUYeHneM Beex 4
VIMMYHOTUCTOXMMUYECKNX MapKepoB PEMOAENMPOBaHNS, YMepPeHHbIM (hMOPO30M 1 MOBbILLEHWEM TaWTWH / KOMareHoBOro
COOTHOLLEHUS, 4TO XapakTepHO AMs rMnepTpohnYeCK-anonToTUHECKOro TUMNa NaTonoryeckoro peMoaenpoBaHns MUOKapaa.

Binomo, Wwo cepueBo-cyauHHi 3axBoptoBaHHsA (CC3)
CYNPOBOXYKTHCA NATOMNOMNYHUM PEMOAENIOBAHHSM
opraHiB-milLeHel, 0cobnMBO LMX 3MiH 3a3Hae Miokapa
NiBOrO LWNYyHOYKa cepus. ApTepianbHa rinepTeHsis —oaHa
3 MPUYVH, LLO BUKNWKAE NaToNoriYHe pemMoperntoBaHHs
miokapaa (MPM). MPM Bkntoyae CTPYKTYPHO-OYHKLO-
HarnbHi 3MiHW KOMMOHEHTIB Miokapaa Y BiAnosidb Ha re-
MOAMHaMIYHi, MEXaHi4Hi, HeMporymoparbHi, 3anarnbHi Ta
okucrnoBanbHi Binueun. OfHieto 3 nepLumx 3MiH miokapaa
Y BiANOBiAb Ha NOCUIEHHS NOCTHABAHTAXEHHS! € PO3BUTOK
rinepTpodii, WO cnpsiMoBaHa Ha NiATPUMKY CepLEBOro
BUKMZY. 3roAoM Yepe3 TpuBanui BNMvB CTpecy Bindy-
BAETLCS MOPYLUEHHS! IHOTPOMHOI/NIO3UTPONHOI (OYHKLN,
NporpecyBaHHs ANCEYHKLI MIBOrO LLUMYHOMKa Ta PO3BUTOK
cepueBoi HegocTaTHocTi [1].

Onsa edekTMBHOrO AiarHOCTYBaHHS Ta SKICHOTO
nporHo3y nepebiry 3axBoprOBaHb CEepLEBO-CYANHHOT

Pathologia. Volume 17. No. 2, May — August 2020

cuctemm HeobxigHe He Tinbku BusiBneHHs MNPM. Ak «30-
NOTWIA CTaHZAPT» NPONOHYHTL BU3HAYEHHS XapaKTepy Ta
cnpsiMoBaHoCTi NnepebynoBuM «reomeTpii» cepus 3a cnis-
BiJJHOLLIEHHSIM AjarHOCTUYHUX MapKepiB: KapaioTpodiHy-1
(skvin € He Tinbku mapkepom MPM, ane 1 HesanexHum
NPEaVKTOPOM CcepLeBMX MO Y NauieHTiB i3 cepLeBoto
HepocTaTHicTio [2]), konareHy | Tuny (nokasHuk cibposy
miokapga [3]), TaiTuHy (riraHTCbkoro Ginka, Lo BXxoauTb
[0 CKrafy capkomepa kapagiomiouuTis, 3abesnevyroun
1ioro uinicHiCTb i MOAYIOYM NacvBHE HanpyxeHHs [4])
Ta aHekcuHy V (BBaXaloTb NEPCMEKTUBHIM MapKepoM
MOIeKynsApHOi Bidyanisavji anonTo3y [5]).

BcraHoBunu, WO ANs OTPUMaHHS LiNiCHOT KapTUHW
[MPM BaXrnmBuM € He CTiMnbKM JOCHIOYKEHHS KOXXHOIO 3 Ha3-
BaHVX MapKepiB, CKINbK IXHE KOMMIEKCHE BU3HAYEHHS
3 aHani3oM YMCIOBUX XapaKTEPUCTVK Ta 0COBnMBOCTEN
CMiBBigHOLLEHHS [6].
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OpuriHaAbHI AOCAIAXKEHHS

Merta pobotu

Hocnignt MopthoaEeHCMTOMETPUYHI MOKA3HUKM Kapgio-
MiOLMTIB | XapakTep MapKkepHOro npodinto B Miokapai
MIBOrO LUMTYHOYKA LLYPIB 3 eKCNEPUMEHTANBHOK apTepi-
anbHOI0 riNepTEH3IE0 3anexHO Bif ii eTionaToreHeTUYHOT

dopmu.

Marepianu i meToAU AOCAIAKEHHA

[JocnimxeHHa BukoHanu Ha 20 wypax-camusax iHii
Wistari 10 wypax SHR, Bikom 7-8 micsiLiB, sikvx noginu-
v Ha 3 rpynu no 10 TBapKH Y KOXHIN: 1 — KOHTPOIbHA;
2 —wypwm ninii SHR, aHanor eceHujiansHoi apTepiansHoi
rineptensii (EA) y moguHu; 3 — wypw nixii Wistar 3i
3MOZEeNbOBaHOK BTOPWMHHOK €HOOKPUHHO acollinoBa-
HO0 apTepiarnbHOI0 rinepTeH3iet (EHAOKPUHHO-CONbOBA
ECATN). ina ii BigTBOpEHHs TBapuHam npoTsrom 30 gHiB
ABivi Ha Ooby iHTpanepuTOHeanbHO BBOAWIW NPEeHi-
30/10H 0 7:00 y posi 2 mr/kr i 0 20:00 y gosi 4 mr/kr 3
OAIHOYaCHUM MPUMYCOBUM BUMOKOBaHHAM 5 Mn 2,3 %
po3unHy NaCl [7]. Wypam ekcnepuMeHTanbHuUX rpyn
BUMIpIOBanu CUCTOMIYHUN i diacToniyHuiA apTepianb-
HU Tuck (AT) 3a [OMOMOrOK CUCTEMM HEiHBA3UBHOI
peecTpauii aptepianbHoro Tucky BP-2000 (Visitech
Systems, USA). MNepLue BumiptoBaHHa AT 3aiCHWIM
Ha eTani (hopMyBaHHS rpyn, HacTynHi — Ha 7, 14 1a 30
no6y. CepenHe 3HaueHHs AT y LypiB cknaganocs 3 ce-
piriHUX BUMiptoBaHb AT (He MeHLue Hix 7—10 peecTpauin
3 iHTepBanom 1,5-2,0 xB). B aBTOMaTM4HOMY pexmmi,
3rigHO 3 NporpamHUM 3abe3neyeHHsM Bif BUPOOHMKa,
po3paxoByBanu nokasHuk cepegHboro AT (cAT) 3a
opmynoto: AT = (2 (giacTonivnuii AT) + (cucToniyHui
AT)) / 3. Y wypiB KOHTpOnbHOI rpynu cAT cTaHOBMB
83,75+ 0,96 mm pr. cT., B EAl = 125,78 £ 1,12 mm pT.
cT., B ECAI = 137,77 £ 1,23 mm pT. cT. (p < 0,05).

ExcneprmeHTanbHy YacTuHy AOCTIMKEHHS BUKOHAMM
BiANOBIAHO 0 HaUioHaNbHUX «CMiNbHUX €TUYHKUX NPUH-
LmniB eKcrnepuMeHTIB Ha TBapuHax» (Ykpaina, 2001), sxi
yarompkyroTbest 3 aupekTusoto 2010/63EU Pagu Esponeit-
Cbkoro naprnameHTy Big 22 BepecHsi 2010 p. npo 3axmcT
TBAPUH, SIKUX BUKOPUCTOBYIOTb AMNSi HAYKOBKX Liined, Ta
3aKOHOAABCTBOM YkpaiHu [8].

[ocnigxeHHs 3aiicHunu Ha 6asi HaByanbHoro
meawko-nabopartopHoro ueHtpy (HMIIL) 3anopisbkoro
[lepXXaBHOTO MEeAVYHOr0 YHIBEpCUTETY.

Yci npunagw, Wo BYKOpUCTaNu Anst AOCMIMKEHHS,
CepTUIKOBaHiI LLIOPIYHOK METPOSIONYHOK eKCNepTU30H
(cBigouTBO NPO TEXHIYHY KoMNeTeHTHICTL Ne 033/18 Big
25.12.2018, 4nHHe po 25.12.2023; nabopatopist ekc-
nepumeHTanbHoi natodisionorii, niueHsis 2CK2 YMK2
T6PB SG5N SJLS4).

TBapuH BUBOAUNYM 3 EKCEPUMEHTY Nif TioneHTano-
BVM HapKO30M (45 Mr/Kr Baru, BHYTPIiLLHBOOYEPEBUHHO).
Micns BUBEOEHHS 3 EKCIEPUMEHTY BUITyYEHi cepLis Ly-
piB 3BaXXyBanu Ta BUMiptoBanu nokasHuk NUToMoi Macu
(ryctuHm). Y Wwypis KOHTPOMbLHOI rpynu Maca cepus cTa-
Hosuna 0,722 + 0,032 r, ryctuHa — 1,724 + 0,070 r/cm?.
Y wypis 3 EAI - 0,947 + 0,040 i 2,057 £ 0,133 r/cm?®, a
B Wypis 3 ECAI — 0,920 + 0,054 ri 1,899 £ 0,062 r/cm®
BignosiaHo (p < 0,05). Ans MopdoaeHCUTOMETPUYHIX
Ta IMYHOriCTOXiMIYHMX JocnidxeHb BMAINAnM dpar-
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MeHTM MiokapZa NiBoro LWnyHo4ka cepus, KoTpi micns
CTaHZapTHOI FiCTONOrYHOI MiAroTOBKM (hikcyBanu B
napannactoBux 6riokax i roryBanu Ha poTaLiiHomy Mi-
kpoTtomi Microm-325 (MicromCorp, ®PH) 5 Mkm cepiliHi
3pi3u mMiokapaa.

Ons audepeHUinHoi AiarHOCTUKM OCHOBHUX TU-
niB NaTonoriyHoro pemofenioBaHHA Miokapaa 3a
pekoMeHgauissMun [9] 34INCHUAN KOMMNAEKCHUIA MOp-
(hoOeHCMTOMETPUYHMIA Ta IMYHOTICTOXIMIYHWI aHani3
napeHxiMaTo3HO-CTpoMarnbHoi nepebyoBn Miokapaa.

[nsa BU3HaYEeHHS KiNbKOCTi Ta CepeaHbOro NiHiNHOro
po3Mipy saep kapAioMioumTiB (MKM), iXHbOI LLifIbHOCTI
(mkm?), koHUeHTpauii PHK B sapi Ta uutonnasmi (Oor)
3pi3n 3abapBrtoBan NpoTAroM 48 roavH ranovjaHiH-xpo-
MOBWMM ranyHammn 3a EiHapcoHoMm, dikcyroun npena-
patv B cuHTeTUYHIN cymiwi EUKITT (Balsamo, ®PH). B
iHTEPaKTUBHOMY pexuMi Ha hoTodhainnax, Wo 3pobneHi
Ha mikpockoni AxioScope (Carl Zeiss, ®PH) y nporpam-
Homy 3abesneyeHHi AxioVision 40 V 4.8.2.0 (Ne niueHsii
3005339) 3a LONOMOrot NPOrpaMHO 3a4aHOTO CKEMIHTY,
LLIO NepepaxoBye MiKceni y MkM, BU3Ha4anu napameTpu y
nporpamHomy 3abesneyenHi «lImaged» (National Institutes
of Health, USA ) 3 po3paxyHKOM LinbOBKX MOKa3HUKIB Y
TabrnuyHomy npouecopi Excel.

[ns BUB4EHHS BMICTY iIMyHOpEaKTUBHOrO MaTepiany
(IPM) po mapkepis peMoaentoBaHHs BUKOPUCTOBYBaN
NEPBUHHI KO354i MOMIKNOHanbHi aHTUTINa Ao KonareHy |
Tnny (COL1A1 (C-18): sc-8784), ko3a4i noniknoHanbHi
aHTuTINa Jo KapgioTpodiHy-1 (Cardiotrophin-1 (N-20):
§¢-20867), Ko354i NONiKNOHanbHi aHTUTINAa A0 aHEKCUHY
V (Annexin V (R-20): sc-1929). Muwwaui aHTutina go 1gG
ko3u, koH'toroBaHi 3 FITC: sc-2356 BukopucToByBamm sik
BTOPUHHI aHTWTINa [0 Ha3BaHWX Mapkepis. [ns BUBYEHHS
TaWTVHY BUKOPUCTOBYBANN NEPBUHHI MULLIAYI MOHOKMO-
HanbHi aHTutina Titin (E-2): sc-271946, BTOPUHHI — MULLIa-
yi aHTuTina 8o IgG kpons, koH'toroeani 3 FITC: sc-2359.
Yci aHTutina BupobHuuTBa Santa Cruz biotechnology, Inc.
BUKopucToByBanw y posseferHi 1:200. [ins BusBneHHs
CXWIbHOCTI O MpOrpecyBaHHsl PiBPOTUYHMX 3MiH pO3-
paxoByBanu KoediLieHT CniBBiAHOLLEHHS MiX BMICTOM
TanTuHy Ta konareny | Tuny [10].

Y 3pizax miokapga gocnigkeHHs IPM BukoHanu B
ynTpadioneToBoMy cnekTpi 36ymxeHHs 390 HM 3i CBITno-
¢insTpom 38HE 3 Bucokoto emicieto (Carl Zeiss, ®PH) Ha
mikpockoni AxioScope (Carl Zeiss, ®PH) y nporpamHomy
3abe3neveHHi AxioVision 40 V 4.8.2.0. Mig yac aHanisy
3006paxeHHs B iIHTEPAKTUBHOMY PEXUMI BUAINSIN 30HM
3i CTaTUCTUYHO 3HAYYLLIOKO (hnyopecLEHLieto, Lo aHani-
3yBanu y nporpamHomy 3abeaneyeHHi Imaged i3 pospa-
XYHKOM LiinboBuMX nokasHukis y Excel. Jocnimxysanu He
meHwwe Hix 100 nonis 30py 3 KOXHOI cepii.

Yci cTaTUCTUYHI 064YMCEHHS BUKOHAMM B TABNMYHOMY
npouecopi Microsoft Excel 2016 (Microsoft Corp., USA).
[lns BCiX NOKa3HWKiB pO3paxoByBanu 3Ha4eHHs cepefHbOi
apudmeTnyHoi BUGipku (M), T gucnepcii Ta noMukm
cepenHboi (m). [ina BUSIBNEHHS BiporigHOCTI BiAMIHHOC-
Tel pesynbraTiB AOCMIAXEHb B eKCrepUMeHTanbHuX i
KOHTPOMbHWX rpynax LiypiB 064McrnioBanu KoeqilieHT
CrbtogeHTa (t), nicns Yoro BU3HaYany AMOBIPHICTb Bia-
MiHHOCTI BMGIpOK (p) i AOBIPYMI iHTEPBAN CepeaHbOi 3a
Tabnmusmm posnoginy CtetoaeHTa. BiporigHimm BBaxkanu
3HauveHHs, ans akux p < 0,05 [11].
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PesyAabTati

AHanisyroun pesynsraTty, BU3Hauunu, Wo y rpyni wypis
3 EAT kinbkicTb siaep y kapaiomiouyuTax nopiBHAHO 3
KoHTpornem Byna BiporiaHo 6inbLuoto Ha 63 %, a B LypiB
ECAT — Ha 138 % (mabn. 1).

Taki 3MiHM cynpoBOKyBanmcs BiporiaHo Binbwmnmm
po3mipamun sgep y wypie EA Ha 66 %, a B ECAI Ha
38 % nopiBHSHO 3 KOHTpONEeM (mabn. 1), WO No3Ha4Mnocs
Ha 3ararnbHil Nnowi saep i NpU3Beno A0 MEHLLOT IXHBOT
winbHocTi B EAI Ha 84 %, B ECAI Ha 80 % nopiBHsHO 3
KOHTPOINbHUMM 3HaYeHHsMW (mabr. 1).

HocnigxeHHa koHueHTpauii PHK B aapi Ta uuto-
nnasmi kapgiomiouunTie B wypis 3 EAl nokasano
ii 30inbweHHs B uutonnasmi Ha 19 % nopiBHAHO 3
KOHTpOnewM, y sApi — 3MeHWeHHs Ha 44 % (mabn. 1).
Y rpyni 3 ECAI koHueHTpauis PHK B aapi MeHwa 3a
KOHTPOIbHi 3Ha4eHHs Ha 69 %, y uuTonnaami— binbwa
Ha 43 % (mabn. 1).

Pesynbratu iMyHO(IyopecUeHTHOro AOCHIAXEHHS
BMicTy MapkepiB MNPM HaBegeHi Ha puc. 1.

AHani3 pesynerartiB nokasas: y Luypis 3 EAI BmicT IPM
[0 KapgioTpodiHy-1 BiporigHO GinbLunii 32 KOHTPOMb Ha
27 %, a B wwypis 3 ECAI" nepesuLLyBaB MOKa3HWK KOHT-
ponio Ha 80 %. BmicT aHekcuHy V' y wypis rpyn 3 EAl Ta
ECAI npubnunaHo ofHaKkoBWiA, NEPEBWLLYBaB KOHTPOIbHI
3Ha4eHHs Ha 58 % i Ha 64 % BignosigHo. Y rpyni 3 EAl
BUSBUNW BIpOrigHO BULLMIA NoKa3Huk BMmicTy IPM no
konareHy | Tuny Ha 49 %, a B wypis 3 ECAI nepeBaxas
Ha 68 %. Bwmict TanTuHy B LwypiB 3 EAl nopiBHAHO 3
KOHTponeM BiporigHo GinbLunii Ha 12 %, a y rpyni ECAI
nepesaxas Ha 116 % (puc. 1).

KoeiLieHTW ChiBBIAHOLLEHHS MK BMICTOM TalUTUHY
Ta konareHy | Tvny B LLypiB eKCnepuMeHTanbHNX rpyn
nokasasnu NpOTUNEXHI BiAMIHHOCTI. Tak, SIKLLO B KOHTPON
BiH ctaHosuB 1,01, To B WwypiB EAT 3Hm3nBcs o 0,76, a B
wypis 3 ECAI 6yB 6inbLuvm i gopisHiosas 1,3.

06roBopeHHA

EkcnepumeHTanbHe OOCHiMKEHHS noka3ano: nig yac
¢opmyBaHHs apTepianbHOi rinepTeHsii, HesanexHo Bif
ii eTionatoreHeTn4YHOi hopmu, possneaetbea MNMPM.
BinbyBatoTbcs 04vikyBaHi 3MiHW LMTOAPXIiTEKTOHIKM
KapaiomiouuTie, po3BMTOK MoniMopdiaMy iXHiX aaep 3i
306iMbLUEHHSIM PO3Mipy Ha TNi 36iNMbLIEHHS KiNbKOCTI, WO
CYNPOBOMKYETHCA SAEPHOK AMCDYHKLiE. BuaHaumnm
NOPYLLEHHS NapeHXiMaTo3HO-CTPOMarbHUX 3B'A3KiB, PO
Lo CBIAYMNO 36iNbLLEHHS BMICTY Mapkepis pemoaento-
BaHHS — kapaioTpodiHy-1, konareHy | Tuny, TanTuHy Ta
aHekcuHy V.

BigsHaunmo, Lo obpaHi Mogeni apTepianbHoi rinep-
TeH3ii — e ii 4Bi NaToreHeTNYHO PiHi hopmm, ToMy 3MiHK
mapkepHoro npodpinto NMPM, xoda i gewo nogibHi, ane
MatoTb BaXIMBi BiAMIHHOCTI Ta, 6€3yMOBHO, MOB'A3aHi
3 MaToreHeTMYHUMI 0CoBNMBOCTAMMU Mopenen. barato
[OCHiQHVKIB eKCnepuMeHTanbHO JoBenu: B Lwypis 3 EAI
apTepianbHa rinepTeHsis po3BUBAETLCS MOCTYMNOBO |
CMOHTaHHO Y BiLli 4—5 TWXHIB YHAcnigoK NiABULLEHHS ne-
PUHEPUYHOTO OMOPY CYAMH i 3HVKEHHS IXHBOT Yy TIIMBOCTI
[0 TymoparnbHux ghakTopiB perynsLii TOHycy.

Y pocnipxeHHsx J. Li et al. poBeaeHo: rineptpodis
Ta (hibpo3 y miokapgi wypie niHii SHR possrBatoTbCS
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Ta6nuus 1. MophoaeHCUTOMETPUYHI XapaKTepUCTVKN MioKapaa Lypis

3 eKCNepUMeHTanbHO apTepianbHOM0 rinepTeHsieto, M = m

KoHTponb EAr ECAr
Moka3HuK,
OAVHULI BUMipIOBaHHSA
KinbkicTb sipep y kagpi 587 + 18 960 £ 20° 1394 £ 1412
Po3mip sigpa kapaiomiounta, MKM 1,268 +0,017 2,108 £0,021" 1,755+ 0,011'?
LWinbHicTb siaep, Mkm? 2154 +£8,2 33,8+0,5' 422+0,7'2
KoHueHTpauis PHK B sigpax 0,241 +£0,007 0,134 +£0,003' 0,075+ 0,001'2
kapaiomiouuTtie, Oor
KoHueHTpauis PHK y untonnaawmi 0,052 £0,001 0,062 +£0,001" 0,074 £0,001"2

KkapaiomiouuTis, Oor

*: BiporigHa pisHuus nokasHukis EAI Ta ECAT (p < 0,05) LWoAo NoKa3HWKIB KOHTPOMBHOT rpynu;
2: BiporigHa pisHuus nokasHukis ECAT (p < 0,05) wopo nokasHukis rpynu EAT.

1197*

845* 836* 852"
664 636*
I:l:|566 I m
KoHTponb EAI

941 883*

1222

ECAI

W KapaioTpodiH DTaWTVH BKonareH [ aHEeKCWH

Puc. 1. BmicT imyHopeakT1BHOrO MaTtepiany 4O MapKepiB peMOAENtoBaHHS B MiokapAi NiBoro
LUAYHO4Ka CepLs LLYPIB 3 eKCNIEPUMEHTAbHOI0 apTepianbHOK rinepTeHsielo.

*: BiporigHa pisHMLA NokasHWKiB ekcnepuMeHTanbHuX rpyn (p < 0,05) WoAo BiANOBIAHMX NOKA3HWKIB

KOHTPONbHOI rpynu; Aaxi HasedeHi y Burnaai (M £ m).

TiNbku 3 6-7 MicsLiB, a O LbOro € MeTabonivHuii Ta
€HepreTUYHUN aucbanaHc, Lo, MMOBIPHO, i MPOBOKYE
pO3BUTOK rinepTpodii [12,13].

Ha BigmiHy Bia wypie SHR (Mogens EAT), y wypis 3
ECAT iHaykoBaHo Tspk4y Ta kombiHoBaHy chopmu NMPM.
Y Hux yepes baratopa3oBe Ta TpUBane BUKOPUCTAHHS
NPEeAHI30NoHy cdopmMyBanach apTepianbHa rinepTeH-
3is1, NoAibHa BTOPUHHI eHOOKPUHHO acollinoBaHin Al
nogvHn. B ii natoreHesi Yyepes CTUMYMNIOBaHHS MiHe-
PanoKopTUKOIAHUX PeLenTopiB HUPOK BiaOyBaeTbCS
3aTpumMKa HaTpito Ta Boau 3i 36inbweHHsM OLUK, a
TaKOX MOCWEHHA MPECOPHOI BigNOBIAI 3 PO3BUTKOM
aucbanaHcy Mk Ba3OKOHCTPUKLIE Ta aunatalieto
[14]. Yepes ue MPM y wypis 3 ECAI € pesynsratom
He TiNbKW NepeBaHTaXeHHS TUCKOM Ta 06’eMoM i3
pO3BWTKOM rinepTpodii, ane i NpsaMoto kapaioaenpe-
CUBHOW i€t cTepoifiB i3 po3suTkoMm ibposy [15].
MigTBEPAXEHHS LbOr0 — BUSIBMEHI BULLI MOKA3HMKM
BMiCTy kapgioTpodiHy-1 y wypis 3 ECAI" nopiBHsHO 3
EAT. Lle# dhakt Takox niaTBepAXYeTbCA AOCNIAXEH-
Hamu E. Martinez-Martinez, B skux Ha mopgeni Dahl
CinNb-4yTNMBUX riNEPTEH3NBHUX LLYpaX i3 4iaCTOMIYHO0
AMCAYHKL €0 NoKasaHo: kKapaioTpodiH-1 nigsuLlye pi-
BEHb ranekTuHy-3, KOTPUI OnocepeaKoBye Npo3anarbHi
Ta npoibpoTnyHi edpextn B Miokapai [16].

LlikaB1M BUSIBUIOCS NOEAHAHHS BUCOKMX NMOKA3HWKIB
yMICTy kapaioTpodiHy-1 3i 36inbLIeHM BMICTOM Kona-
reHy | Tuny B wypis 3 EAI Ha 49 % T1a Ha 68 % B ECAT.
MpsiMuin B3aeMO3B’A30K MiX LiMM Mapkepamu gosege-
Ho B gocnigkeHHsax T. Watanabe et al., ge HagmipHe
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OpuriHaAbHI AOCAIAXKEHHS

BUPaXeHHs1 kapaioTpodiHy-1 acouitoeTbes 3 hibposom
MioKapAa Ta MocurneHHsM ekcnpecii konareHy | Tuny B
navieHTiB 3 apTepianbHO TiNepTEH3iEd Ta CEPLEBOD
HepocTarthicTio [17]. 3a gaHumm L. Li et al., npodine ekc-
npecii ibpuUNapHMX KonareHiB Ha paHHil cTagii nokasye
noLumpeHicTb konareHy Il Tuny, ane came konareH | Tuny
3abe3nevye IHTEHCVBHILLY Ta TpMBaniLLy Perynsujio Sk Ha
KOMMNEHCATOPHIl, TaK i Ha AeKoMNeHcaLinHin ctagisx [18].

LlinicHy kapTuHy cTyneHs ¢ibpo3y Ta 3MiH XopCTo-
KOCTi MiokapZia MOXHa OTpUMaTH 3@ yMOBU JOCTIIKEHHS
BMICTY TailTUHY Ta BU3HAYEHHS TaWUTWH-KONAareHOBOro
CNiBBIOHOLIEHHS. Y OOCNIMKEHHI OTpUManu BiporigHo
BWLL|j TOKa3HWKW BMICTY TalTuHY B EAT Ha 12 % nopiHsiHO
3 koHTponem. Warren C. M. et al. noB’a3ytoTb 36inbLLEeHHS
roro ekcnpecii 3 gucbanaHcom isocpopm (MeHwe N2BA
Ta Binblua kinbkicte N2B), wo npuasoanTs Ao GinbLuoro
NaCMBHOTO HanpyXeHHs Npy pPO3TAryBaHHi JOBXWUHU
capkomepa [19].

Y pocnimkeHHi B wypis 3 EAl niaBuLLeHHs BMICTY
TaNTUHY CYNpPOBOIKYBANoCs 3HIKEHHAM KoediLjieHTa
M0ro CriBBiAHOLLIEHHS 3 KOMareHoM | Tuny nopiBHAHO
3 KOHTPOJEM, LU0 BKa3ye Ha NOCTynoBe hOPMyBaHHS
¢hibpo3y 3 MiABMLLEHHAM KOPCTKOCTI Miokapaa. 3HavyLue
30inbLLEeHHs BMICTY TaiTuHy B wypis 3 ECAI Bigbynocs
Ha TNi NiABULLEHHS KoediLieHTa TauTUH-KONnareHOBOro
CMIBBiQHOLLIEHHS, LLO CBIAYWTb MPO MOXMMBE KOMMEHCa-
TOpHe 36inbLUeHHs TanTuHY. Ha oymky Arantxa Gonzalez
et al., 36inbLUEHHS BMICTY TaWTWHY — pesynbTaTr 3MeH-
LUEHHS! 30aTHOCTI MIBOrO LUMYHOYKa 40 PO3TATHEHHS, LU0
€ pesynbratoMm i30hopMHOro aucbanaHcy, noro gocdo-
puntoBaHHS Ta okucneHHs [20].

[JocnimkeHHs aHekcuHy V Sk KIHOYOBOrO Mapkepa
anonTody kapgiomiouuTiB npu NMPM BkntoveHi B yci
naToMmopdonoriyHi pekomeHgauii [21]. AnonTo3 sk
koMnoHeHT [PM, xo4a i He € ronoBHMM MeXaHi3MOM
3arnbeni kapZiomMioumMTiB NpW CepueBin naTonorii, iH-
hopMaTVBHUI Ha paHHIX CTagisx PO3BUTKY XBOPOOH,
O € NiArPYHTAM AN BUKOPUCTAHHS VOT0 Y CKPUHIHTY
nauieHTiB, 0cobnmeo npu nateHTHomy nepebiry CC3 [22].
BusHaueHHs B JOCNimKeHHI Mapkepa anonTo3y aHeKCHHy
V nokasano: BUCOKOCOMbOBA jieTa Ta NOLLKOLKYBaNbHWA
BMIIMB CTEPOIAIB MOMITHO NMOCUMWIIN YPAXKEHHS CcepLs B
wypis 3 ECAT. lNpo ue cBiguuB BinbLLniA BMICT aHEKCUHY
V nopiBHsaHO 3i wypamu 3 EAI Ha 34 %, nopiBHsAHO 3
KOHTPOMbHUMM 3HaYeHHAMU — Ha 64 %. Hayakawa Y.
et al. NOB'A3yI0Tb TaKi 3MiHW 3i CTUMYNALIEID CepLEBUX
peLenTopiB 40 PeHiHY i aHrioTeH3unHy I, NigBULLEHHS TKa-
HUHHOTO NPOPEHIHY, PEHIHY, aHTIOTEH3NHOreHyY, akTuBaLii
ERK1/2, TGF-B, p38MAPK ta HSP27 npw nigsuiieHomy
apTepianbHoMy TUCKy [23].

BucHoBKU

1. DopmyBaHHs apTepianbHOI rinepTeHsii, He3anexHo
Bif i eTionaToreHeTM4HOI hopMM, MPU3BOAMTL [0 PO3BUTKY
naTonoriYHoro peMofentoBaHHs Miokapaa. Ha Le BkasytoTb
30inbLUEHi MOKa3HWKM Macy CepLis Ta ioro NMTOMOI ryCTu-
HU, 3MIHW LIUTOAPXITEKTOHIKV Kap4iOMIOLMTIB i3 pO3BUTKOM
nonimopdiamy sigep, 306inbLUeHHs iXHBOro po3Mipy Ta
KifIbKOCTI, LLIO CYNPOBOMKYETCS SAEPHOK AMCHYHKLIEH.

2. MapkepHuin npodinb peMogentoBaHHS Miokapaa
B LUYpiB 3 eceHLianbHOK apTepianbHOK rinepTeHsieto
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XapaKTepn3yeTbCs NOMiPHUM 3BinbLUEHHSM KapgioTpodi-
Hy-1Ta TanTUHY Ha TNi ICTOTHOrO MiABULLEHHS KonareHy |
TANY 1 @aHeKCuHy V, WO B NOEAHaHHI 3 HU3bKUM KoediLyi-
€HTOM TalTuH/KonareH | Tuny Bkasye Ha MiokapaianbHui
(hibpo3 i3 NigBULLEHHSM XOPCTKOCTi CEpLIEBOro M's3a Ta
PO3BUTOK rinepTPodivHO-iOPO3HOro TNy pemoaento-
BaHHS MiokapAa 3 MOMIPHUM arnomnTo30M.

3. Y WwypiB 3 eHOOKPMHHO-COMBOBOI apTepiansHO
rinepTeHsiel0 MapkepHUn Npodinb peMoaentoBaHHs
Miokapaa XapakTepu3yeTbCsl CyTTEBUM 30iMbLUEHHSIM
yCix 4 iMyHOriCTOXiMiYHUX MapKepiB pemoaentoBaH-
HS, MOMIpHUM (hiOpPO30OM i MiABMLLEHHAM TaWTUH/
KOnareHOBOro CMiBBIQHOLLEHHS, LLIO NpUTaMaHHe rinep-
TPOHIYHO-aNoNTOTUHHOMY TUMY NATONOrYHOro pemoze-
MioBaHHS Miokapaa.
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The aim was to identify sex differences in the cardiac response to cholinergic stimuli in the development of myocardial necrosis
and light desynchronosis.

Materials and methods. Experiments were conducted in 144 albino rats (72 males, 72 females). Myocardial necrosis was
induced by adrenaline (0.5 mg/kg, intramuscularly).

The intensity of bradycardia that occurred as a response to intravenous acetylcholine injection and electrical stimulation of
vagus nerve was measured. The animals were divided into 4 groups: 1 — rats that were in a light balance (day/night); 2 —rats
exposed to light deprivation for 10 days; 3 —rats exposed to permanent lighting for 10 days; 4 — animals exposed to permanent
lighting for 10 days and injected with melatonin (5 mg/kg) intraperitoneally 1 hour before the necrosis modeling.

Results. The development of myocardial necrosis when occurring in light deprivation was characterized by an increased
responsiveness of the rat heart to cholinergic stimulation due to an increase in both cholinoreceptors sensitivity and release of
acetylcholine from the vagus nerve terminals in females, and due to only an increased cholinoreceptors sensitivity in males. The
development of myocardial necrosis in rats exposed to permanent lighting was characterized by significantly higher sensitivity
of cholinergic structures of the heart than that in light balance, especially in females. Melatonin injection in the development
of myocardial necrosis contributed to the heart cholinergic structures response to the stimulation, which was close to that
observed in conditions of light balance, though it remained somewhat higher: due to the facilitation of acetylcholine release
from vagus nerve in females, and it was combined with a higher sensitivity of cholinoreceptors in males.

Conclusions. The development of myocardial necrosis in light desynchronosis (light deprivation or permanent lighting) causes
an increased heart response to cholinergic stimulation in rats. Such effects are stronger, especially in females in conditions of
permanent lighting. The injection of melatonin in rats with myocardial necrosis and permanent lighting results in an approxi-
mation (but not restoration) of the heart sensitivity to cholinergic stimuli parameters to those that are observed in light balance.
However, the heart response to cholinergic stimulation remains higher, especially in males.

CrateBi BIAMIHHOCTI XOAIHEpriuHUX KapAiaAbHUX peaKkuii NpU PO3BUTKY
aApeHaniH-iHAYKOBaHOro HEKpo3y MioKapAa Ha TAI CBITAOBOrO A@CUHXPOHO3Y

M. P. Xapa, I. 0. beskopoBaiiHa, |. M. Kaiw, B. €. Meanx

MeTta po6oTu — BCTAHOBUTM CTaTeBi BiAMIHHOCTI pearyBaHHs Cepusi Ha XOMiHEPriYHi CTUMYNW Nif Yac Po3BUTKY HEKPO3Y
Miokapza Ha Tni CBITNOBOrO J4ECUHXPOHO3Y.

MaTtepianu Ta metogu. locnign BukoHanmu Ha 144 wypax-anbbiHocax (72 camui, 72 camuui). Hekpos miokapaa BuKnun-
Kanw BBeaeHHsM agpeHaniHy (0,5 Mr/kr BHYTpilLHbOM'S130B0). BusHayanw iHTEHCMBHICTL Gpaavkapaii, Wo BuHMKana nig
Yyac BHYTPILUHLOBEHHOTO BBEAEHHS! aLEeTUNIXOMiHY Ta enekTPUYHOI CTUMynaLii n. vagus. TBapuH NOZinunu Ha 4 rpynu:
1 — Wypw, ki nepebyBanu B yMOBaXx CBITNOBOro 6anaHcy (AeHb/Hiv); 2 — wypwu, ski 10 gHiB nepebyBanu B ymoBax CBiT-
noBoi Aenpuealii; 3 — wypw, ski 10 gHiB nepebyBany B yMOBaXx nepMaHEHTHOrO OCBITNEHHS; 4 — TBapuHW, siki 10 AHiB
nepebyBanu B yMOBax NepMaHEHTHOrO OCBITNEHHS, ane 3a 1 roguHy 40 MOAENOBaHHSA HEKPO3Y OTPUMYBanu MeNaToHIH
(5 Mr/Kkr BHYTPILLHLOYEPEBHO).

Pesynkratu. [ig Yac po3suTky Hekpo3y Miokapaa Ha Tni CBITNOBOI AenpyBaLlii peakLis cepus LLypiB Ha XONiHEPriYHi BNAMBK
36iMbLUyBanacs: B cCaMyLb — 3aBAsKY 30iNbLUEHHIO YYTIMBOCTI XONIHOPELENTOpPIB i BUBIMbHEHHS GinbLUOI KiNbKOCTI aLeTun-
XOMiHy 3 3aKiH4eHb N. vagus, a B CaMLyiB — Tirlbku BHACTIZOK 36iNbLUEHHS YyTNMBOCTI XoniHOpeLenTopiB. PO3BUTOK HEKPO3Y
miokapda B yMOBaX NepMaHEHTHOrO OCBITNIEHHS XapaKTepu3yBaBCs CYTTEBILLOIO, HiX 3a CBITNOBOro GanaHcy, YyTnuBiCTio
XOMiHepriYyHMX CTPYKTYp cepus, 0CoBIMBO B CaMuLib. 3aCTOCYBaHHA MENATOHIHY CPUSIO TOMY, LLO NPU PO3BUTKY HEKPO3Y
Miokapaa peakList XoniHepriYyHUx CTPYKTYp CepLsi Ha CTUMyNsLil0 Habnvkanacs [O 3apeecTpoBaHoi B yMOBaX CBITIIOBOMO
HanaHcy, xo4a 7 3anuiianacs geLo BinbLLUot: y camuLb — YHACMAOK NOMEreHoro BUBINIbHEHHS aLeTUXOriHy 3 n. vagus,
a B camujiB noegHyBanacs 3 BinbLUO YyTNMBICTIO XONiHOPeLEeNTopIB.

BucHoBku. Po3BUTOK HEKPO3Y Miokapaa Ha Thi CBITIOBOTO AECMHXPOHO3Y (CBITNOBa AenpuBaLis Yy nepMaHeHTHe OCBIT-
NEHHS) BUKIUKAE NOCUNEHHS pearyBaHHs CepLis LB Ha XOMiHepriYHy cTumynsadito. CyTTeBilLUMMU Taki epeKTn € B yMOBax
NEePMaHEHTHOTO OCBITNEHHS!, 0COBINMBO B CaMLb. 3aCTOCYBaHHS MEMaTOHiHy Nif Yac MOAENOBaHHSA HEKPO3y Miokapaa Ha
TNi NEPMaHEHTHOTO OCBITINEHHS 3abe3nevye HabnkeHHs (ane He BiQHOBNEHHS) NapaMeTpIB, WO XapaKTepuaytoTb YyTnu-
BICTb CepLst 4O XOMiHepriYHnX CTUMYIiB, 1O 3apeECTPOBaHMX B yMOBaX CBITNOBOro 6anaHcy. Peakuisi cepus Ha XoniHepriyHy
CTUMYMALI 3aNULIAETbCS AeLLO BinbLUIO, 0COBNMBO B camLiB.

Matonoris. Tom 17, Ne 2(49), TpaBeHb — cepneHb 2020 p.
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MonoBble OTAMUMA XOAUHEPTUUECKUX KapAUaAbHbIX peaKu.uv'l npu pa3BUTUHU
aApeHaAMH-MHAYLMPOBAHHOIO HEKPO3a MUoKapAa Ha ¢poHe CBETOBOro AeCMHXPOHO3a

M. P. Xapa, I. A. beskoposaiHas, U. H. Kauww, B. E. Mebix

Lenb paGOTbI —YCTaHOBUTb MOMOBbIE OTNNYNA pearnpoBaHNA cepala Ha XonuHeprn4eckue CTUmMyInbl Npyn pasBnuTUK HEKPO3a
Murokapaa Ha hoHe CBETOBOTO JECUHXPOHO3a.

Matepuanb! u metoabl. OnbiTbl NpoBenu Ha 144 kpbicax-anbbuHocax (72 camua, 72 camku). Hekpos Muokapaa Bbi3biBa-
nv BBeaeHueM agpeHanuHa (0,5 Mr/kr BHYTpUMbILWEYHO). Onpeaensnm WHTEeHCUBHOCTL Gpagukapauy Npu BHYTPUBEHHOM
BBEAEHUM aLETUNXOMNMHA W SNEKTPUYECKO CTUMYNALMK N. vagus. XXMBOTHbIX NoAenunn Ha 4 rpynnbl: 1 — KpbIChl, KOTOpbIE
HaxoaunmMch B YCIOBUSIX CBETOBOO BanaHca (4eHb/Houb); 2 — KpbIChl, KoTopble 10 AHEN HaXOAMIUCE B YCIOBUSIX CBETOBOM
Aenpueaumm; 3 — Kpbickl, KoTopble 10 AHeV HaXOAWUIUCH B YCMOBUSX NEPMAHEHTHOTO OCBELLEeHWS; 4 — KpbiCbl, KoTopble 10
[Hel HaXoAMNUCh B YCIOBUSX MEPMaAHEHTHOIO OCBELLEHNS, HO 3a 1 Yac 40 MOAENMPOBaHUS HEKPO3a Noyyany MenaToHuH
(5 Mr/Kr BHYTPMOPIOLLMHHO).

Pesynkratbl. [py passuTv Hekpo3a MUOKapAa Ha poHe CBETOBOI AEMPUBALIMU PeaKLyst cepaLa KpbiC Ha XOnuHepriye-
CKYI0 CTUMYTISILMIO YBENWNYMBANACh: Y CAMOK — 3a CHET YBENUYEHNS YyBCTBUTENBHOCTY XONMHOPELIENTOPOB 1 0CBOBOXAEHMS
OOonbLLEro KonmyecTsa aleTunxonnHa 13 n. vagus, a y caMLOB — TOIMbKO 3a CHET yBenn4eHus 4yBCTBUTEITbHOCTI XONNHOpe-
LienTopoB. Pa3BuThe Hekpo3a MUOKapaa B YCHOBUSIX MEPMAHEHTHOMO OCBELLIEHMSI XapaKTepu3oBanoch Gonee CyLecTBeH-
HOI, YeM Npy CBETOBOM BarnaHce, YyBCTBUTENBHOCTBIO XONMHEPTUYECKUX CTPYKTYP CepALia K (hyHKLMOHAMBHBIM BIMSIHUAM,
0COBEHHO Y CamoK.

Mcnonb3oBaHne MenaToHHa cnocobCTBOBArO TOMY, YTO MPY Pa3BUTUN HEKPO3a MUOKapAa PEaKLMS XONMHEPTNYECKUX CTPYKTYP
cepaua npubnmxanack K nokasatensm, 3aperucTpupoBaHHbIM Npu CBETOBOM GanaHce, XOoTs OHU OCTaBanuch GOMbLUMMK:
y CaMOK — 3a CYET 0CBOBOXEHS GOMNbLIETO KONMYECTBA aLETUIXOMNMHA 13 OKOHYaHWIA N. vagus, a y cCamLIOB coyeTarach ¢
GonbLUEN YyBCTBATENBHOCTHHO XONMMHOPELLENTOPOB.

BbiBoAbI. Pa3BuTiie Hekposa Muokapaa Ha (hoHe CBETOBOTO [JECUHXPOHO3a (CBETOBast AeNpMBaLIMS U NepMaHeHTHoe
0CBelleHNe) BbI3bIBAET YCUNEHWE peakumu cepalia KpbiC Ha XONMHEePruyeckylo CTUMynsaumMo. bonee CyLecTBeHHbIMM
Takve apeKTbl 3aPErMCTPUPOBaHbI B YCIOBUSIX NEPMaHEHTHOTO OCBELLEHMS!, 0COBEHHO Y camok. crnonb3oBaHue Mena-
TOHWHa NMPY MOAENMPOBAHNN HEKPO3a MMOKapaa Ha (hOHE NePMaHEHTHOrO OCBELLEHIUS CMOCOGCTBYET NPUBAMKEHNIO (HO
He BOCCTAHOBIEHWIO) NapaMeTPOB, KOTOpble OTOBpPAaXalT YyBCTBUTENBHOCTb CepAaLa K XONMMHEPTMYeckon CTUMYNSLMM
B YCIIOBMSIX CBETOBOTO GanaHca. Peakums cepaua Ha XONMMHEPTMYeckyto CTUMYNALMIO OCTaeTcs Goree CyLLECTBEHHOM,

0Cc06eHHO Yy CamUOB.

The prevalence of cardiovascular diseases in the list of
high mortality causes is the main characteristic nowa-
days [1-3]. Stress takes the lead among the risk factors
for coronary heart disease and myocardial infarction.
Pineal gland dysfunction and abnormal circadian rhythm
are worthy of being noted among the causes of stress
[4]. Light desynchronosis occurs in shiftwork, jetlag and
prolonged computer work. All above mentioned causes
a significant exertion of stress adaptation mechanisms,
their rapid exertion and cardiovascular system dysfunction
in impaired light regime [5,6].

Effective body adaptation to stress is possible due to
the pineal gland hormone melatonin which is synthesized
mainly during nighttime sleep. There is a good deal of
evidence that melatonin reduces the effects of stress. It
has been shown that melatonin desensitizes adrenergic
receptors, reduces free radical oxidation due to anti-
oxidant properties and ability to stabilize mitochondrial
membranes, and enhances the realization of cholinergic
effects at the central and peripheral levels, providing
cardioprotection against stress, hypercatecholaminemia,
ischemia/hypoxia [7-11].

It is also known that the incidence of cardiovascular
pathology in light desynchronosis depends on the sex and
occurs more frequently in men [12]. All these facts indicate
the relevance of research studies aimed at analyzing
the effect of light balance disorders on cardiovascular
diseases development and sex-specific aspects of this
issue. This will foster the development of not only cardi-
ology, but also gender medicine.
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Aim
The aim was to identify sex differences of the cardiac

response to cholinergic stimuli in the development of
myocardial necrosis and light desynchronosis.

Materials and methods

Experiments were conducted in 144 albino rats (72 males,
72 females) weighing 220-290 g, which were on a stan-
dard ration in vivarium conditions. Animals were divided
into 4 groups: 1 — rats that were in a light balance (day/
night); 2 — rats exposed to light deprivation for 10 days;
3 — rats exposed to permanent lighting for 10 days;
4 — animals exposed to permanent lighting for 10 days
and injected with melatonin (a single dose of 5 mg/kg)
intraperitoneally 1 hour before the myocardial necrosis
(MN) modeling [7].

Light balance model: the animals were housed on
day/night cycles for 10 days; cycle “Day” consisted of a
12-hour (from 7.00 to 19.00) 500 lux light, cycle “Night”
lasted 12 hours (from 19.00 to 7.00) at 0.5-1.0 lux light.
Model of light deprivation: animals were left in 0.5-
1.0 lux light for 10 days. Permanent lighting model: ani-
mals were exposed to 500 lux light for 10 days. On the 11
day, adrenaline-induced myocardial necrosis was mod-
eled by adrenaline intramuscular injection (0.5 mg/kg).

The basic studies were performed 1 and 24 hours
after injection, including standard lead Il ECG registra-
tion using the Cardiolab-SE computer complex (Kharkiv,
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Table 1. Indicators of the rat heart response to cholinergic stimulation in
the development of myocardial necrosis in light balance, M £ m

mm Control,n =6 MN 1 hour, n =6 MN 24 hours, n = 6

3
9
BIACh (g\
Q
BD,, (sec) 1<)
?

6.85 £0.312 6.89 +0.232 7.49+0.35
8.25+0.452 8.90 £ 0.36% 6.68 + 0.40'
3.94+£0.35 3.88 £0.30 3.96 + 0.26
3.94 +£0.42 3.52+0.38 4.64+0.38
18.8 £ 1.02 16.4+13 17.9+1.2
25.7 £0.9 16.3+0.7' 17.8 £ 0.8

*: significance of the differences in comparison with the control, P < 0.05; 2 significance of
the differences between sexes, P < 0.05.

Table 2. Indicators of the rat heart response to cholinergic stimulation during
the development of myocardial necrosis in light deprivation, M + m

mm Control, n =6 MN 1 hour, n =6 MN 24 hours, n = 6

3
?
BIACh 5
f;/
BD,, (sec) 3
?

6.87 +0.21° 6,08 £0.29° 6.94 +0.24°
12.03 £ 0.30%° 10.49 £0.37'23 8.20 £ 0.22'23
8.21+0.33 5.82+0.27'2 6.01+0.35'2
7.88 +0.382 6.19+0.21"2 5.16 £ 0.25'
12.9+£0.7%° 14.4+£1.3° 13.5+£1.2°
246+ 1.7° 20.7 £1.3%° 202+ 1.12°

*: significance of the differences in comparison with the control, P < 0.05; 2 significance of
the differences in comparison with group 1, P < 0.05; *: significance of the differences between

sexes, P <0.05.

Ukraine). The cardiac response to exogenous acetyl-
choline (ACh) injected into the jugular vein (50 mg/kg to
a maximum of 0.1 ml/100 g of animal body weight) was
evaluated by bradycardia intensity (B, , ) and bradycardia

duration (BD,,,). Bl,,, was calculated by the formula:

Bl,., = (R-R)max / (R-R)m (1)

The value of (R-R)m was equal to the arithmetic
mean of the (R-R) intervals recorded on the ECG before
the ACh injection; the value of (R—R)max was equal to
the maximum (R-R) value after the ACh injection.

This indicator reflects the sensitivity of cholinore-
ceptors in the sinus node. BD, , is the period between
the onset and termination of a negative chronotropic effect
(expressed in seconds), reflecting the duration of func-
tional desensitization of cholinoreceptors. Heart response
to electrical stimulation of the right peripheral segment of
vagus nerve was estimated by bradycardia intensity (BI ).

Electrical stimulation was performed using an ELS-2
(electrical laboratory stimulator). Operation parameters
of the device: electrical impulse duration — 1 ms, impulse
delay — 1 ms, impulse amplitude — 2 V, impulse frequen-
¢y — 50 Hz. The peripheral segment of the nerve was
isolated at the level of the lower cartilage of the larynx
and placed on copper electrodes (a pole separation was
4 mm). The nerve was stimulated for 60 seconds. Bl
was calculated by the formula (1), but the value of (R-R)
mwas equal to the arithmetic mean of the (R-R) intervals
recorded on the ECG before electrical stimulation of vagus
nerve; (R—R) max — maximum value (R-R) during vagus
nerve stimulation.

This parameter reflects ACh content in the presynap-
tic vagus nerve terminals. Experiments studying the heart
response to cholinergic stimulation were carried out in
anesthetized animals (thiopental sodium, 40 mg/kg,
intraperitoneally).
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The experiments on heart response to electrical
stimulation were carried out in anesthetized animals
(thiopental sodium 40 mg/kg of animal body weight, in-
traperitoneally) and followed the National “General Ethical
Principles of Animal Experiments” (Ukraine, 2001) in ac-
cordance with the 2010/63EU Directive of the European
Parliament and of the Council of September 22, 2010
on the protection of animals used for scientific purposes
[13]. The experiments were conducted on the basis of
the Central Research Laboratory (CRL) of the Ternopil Na-
tional Medical University. All devices used for study were
certified and had undergone annual metrological control
(certificate of technical competence No. 001/18 dated
September 26, 2018, valid until September 26, 2023).

Statistical processing was performed using a table
processor Microsoft Excel 2016 (Microsoft Corp., USA).
For all the parameters, the arithmetic mean (M), its dis-
persion and mean error (m) were calculated. To determine
the significance of differences between the study results
in the experimental groups of animals, the Student’s
coefficient (t) was calculated, after that, the significance
of the differences between the samples (p) and the con-
fidence interval of the mean according to the Student’s
t-distribution tables were calculated. P, values < 0.05
were considered statistically significant (program BioStat,
AnalystSoft Inc., version 6) [14].

Results

Analysis of the animal data obtained in group 1 showed
that male Bl did not change in MN development and
light balance (Table 1).

Female B, decreased by 24 % within 24 h of MN.
Neither male nor female Bl, ., changed in the development
of MN. BD, ., was changed only in females, it represented
a 58 % decrease (within 1 h of MN) and 44 % (within
24 h of MN) in comparison to the control. Sex-specific
analysis showed that the value of Bl was significantly
lower in the control and within 1 h of MN in males than in
females, by 20 % and 29 %, respectively, but there was no
significant difference between males and females within
24 h of MN. Males and females of group 1 did not differ
in Bl,. BD,, in males was less than in females only in
the control (by 37 %), but not in MN.

An analysis of the indicators in animal group 2 showed
that the development of MN in light deprivation in males
did not cause a significant change in Bl (Table 2).

B, was decreased by 41 % (within 1 h of MN) and
37 % (within 24 h of MN). The indicator of BD, ., was not
changed. Female Bl was 15 % and 48 % decreased
within 1 h and 24 h of MN, respectively, as compared to
the control. Female BI, ., of group 2 was 27 % and 53 %
decreased within 1 h and 24 h of MN, respectively. There
were no significant changes in BD, ., . Sex-specific analy-
sis of group 1 indicators showed that male Bl | was lower
than that in females, in particular, by 75 % in the control,
by 73 % (within 1 h of MN) and by 17 % (within 24 h of
MN). Areduction in the difference was due to this indicator
changes only in females. There was no sex difference in
Bl,,- Male BD,, was less than that in females of group
2, by 91 % — in the control, by 44 % (within 1 h of MN),
by 50 % (within 24 h of MN).
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A comparative analysis of the light deprivation influ-
ence on the studied parameters between the indicators of
group 1 and group 2 showed the following. There was no
difference in the male cohort with regard to Bl . Bl,, in
males of group 2 was higher than that in animal group 1,
2.1times in the control, 1.5 times within 1 hof MN, 1.5 times
within 24 h of MN. BD, , was 46 % (P < 0.05) less only in
the control and did not differ in MN development between
male indicators of both groups. In females of group 2, Bl
was 46 % higher in the controls, 18 % — within 1 h of MN,
22 % — within 24 h of MN; BI, . was 2.0 times higher in
the controls, 1.8 times —within 1 h of MN; BD, ., was higher
by 27 % within 1 h of MN and by 13 % within 24 h of MN.

The results of analysis between indicators in animal
group 3 revealed (Table 3) that male Bl was 1.9 times
and 5.2 times decreased within 1 h and 24 h of MN, re-
spectively; Bl, ., was 1.5 times and 2.6 times increased
within 1 h and 24 h of MN, respectively; BD, ., was also
1.5 times and 2.0 times increased within 1 h and 24 h of
MN, respectively.

In females, Bl was 1.7 times increased within 1 h
of MN, but it was 12.1 times decreased within 24 h of
MN; BI,, was 10.3 times decreased within 1 h of MN,
and it was 1.8 times less than in the control within 24 h;
BD,., was also less than in the control, in particular,
by 4.2 times and 1.5 times within 1 h and 24 h of MN,
respectively. Sex-specific analysis of group 2 indicators
showed that Bl in males was less than in females only
in the control and within 1 h of MN, by 2.4 times and 7.6
times, respectively. Male Bl,, in the control were 8.0
times less than in females, 2.0 times within 1 h of MN
and 1.7 times within 24 h of MN. BD, ., in males was 3.6
times less than in the control females, it was 1.8 times
higher within 1 h of MN and 17 % less within 24 h of MN
as compared to females.

Comparison of indicators between animal group 3 and
group 1 showed that male Bl in group 3 was higher than
that in group 1, in particular, by 6.2 times in the controls
and by 3.2 times within 1 h of MN. BI, , was decreased
in the control and within 1 h of MN by 2.1 times and 32 %,
respectively, and 28 % increased within 24 h of MN. BD, .,
was 1.9 times less than in the control. Female Bl in
group 3 was higher than that in group 1, in particular, by
12.2 times in the control, by 18.7 times within 1 h of MN,
by 24 % within 24 h of MN. Control Bl, , was 3.9 times
higher than the compared value, Bl, ., was 2.4 times lower
within 1 h of MN and 1.8 times higher within 24 h. BD,
was 39 % higher in the control, 1.9 times lower within 1 h
of MN and 30 % higher within 24 h of MN.

Analysis of indicators in the animal group 4 showed
(Table 4) that male Bl in MN was increased, in particu-
lar, by 1.5 times within 1 h of MN and by 3.0 times within
24 h of MN.

Bl,., was 2.3 times increased within 1 h of MN, but
this indicator did not differ from the control within 24 h of
MN. BD,, in this model was not changed. Female BI
was 21 % decreased within 1 h of MN, and 28 % higher
within 24 h of MN than in the control. Bl,, was 37 %
and 3.3 times decreased within 1 h and 24 h of MN.
BD,,, was not changed. Sex-specific analysis of group 4
indicators revealed that control Bl  was 1.8 times less in
males than that in females, there was no sex difference
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Table 3. Indicators of the rat heart response to cholinergic stimulation
in the development of myocardial necrosis in permanent lighting, M £ m

mm Contro, =6 MN 1 hour n=6__|WN 24 hours,n =6

J 42182272 21.86 + 1.60'%2

Q 100.72+4.522 166.36 + 5.76 192
Bl d 1910082 2.95+0.17123

O 15.30+045% 1.48 £0.10'2°
BD,,(sec) &  9.9:05% 15.0£ 1.7

O 358£1.82 8.5+ 0.4122

8,11 £ 0,30
8,31+£0,33'2
5.056+0.15'23
8.36 £ 0.35'23
19.9+1.2'3
23.2+1.72°

% significance of the differences in comparison with the control, P < 0.05; 2 significance
of the differences in comparison with group 1, P < 0.05; *: significance of the differences between

sexes, P <0.05.

Table 4. Indicators of the rat heart response to cholinergic stimulation

in the development of myocardial necrosis and permanent lighting with melatonin

correction, M+ m

MM Contro, =6 WN 1 hour n=6__|WN 24 hours, n =6

3 5.99 £ 0.26° 9.07 +0.3312

Q  10.69 £ 0.39% 8.82 +0.33"
Blycy d 5100292 11.79 +0.49123

Q  6.80+0.35% 4.95+0.28'2
BD,, (sec) 4 17423 14.7£2.1

Q  212%17 18.3£1.6

18.23 £0.91'32
13.70 £ 0.62'32
5.00+0.27°
2.07 £0.11123
142123
21.3+3.0

% significance of the differences in comparison with the control, P < 0.05; 2 significance of
the differences in comparison with group 1, P < 0.05; : significance of the differences between

sexes, P <0.05.

within 1 h of MN, and this indicator was 33 % higher in
males than that in females within 24 h of MN. Male BI, .,
in similar conditions was 33 % less in the control than
that in females, but it was 2.4 times and 1.9 times higher
within 1 h and 24 h of MN, respectively. BD, ,, did differ
significantly between males and females.

Comparison of the animal indices between group 4
and 1 indicated no difference in control Bl between males
of group 4 and group 1. However, in MN development,
male Bl value in group 4 was significantly higher, by
32 % and by 2.4 times within 1 h and 24 h, respectively. A
similar comparison demonstrated that B, , was 29 % and
3.0 times higher in the control and within 1 h of MN de-
velopment, respectively. BD, . did not differ in the groups
compared. In females of group 4, Bl was 30 % higher
in the control, there was no significant difference within
1 hof MN, and it was 2.1 times higher within 24 h of MN
than the value compared. Female Bl in group 4 was
73 % and 41 % higher in the control and within 1 h of
MN, respectively, than in group 1, and it was 2.2 times
lower within 24 h of MN. The indices of BD, ., did not differ
between comparison groups.

Discussion

The results obtained in our studies demonstrated a light
desynchronosis influence on the cholinergic heart struc-
tures functional state regardless of the variant of lighting
regime violation (light deprivation or permanent lighting).
A10-day stay in the dark caused a significant increase in
the sensitivity of cholinoreceptors in the sinoatrial node,
which was confirmed by an increase in BI, ., after ACh
injection into the jugular vein. In males, this effect was
impeded by a shortening of the functional desensitization

period (decrease in BD, ). In contrast, the increase in
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BD,., indicated a longer desensitization and a higher
baseline functional activity of cholinoreceptors in the si-
noatrial node in females. In this context, the development
of MN was characterized by the greater sensitivity of
the heart to exogenous ACh than in the light balance.
It was confirmed by the greater values of Bl,,. Such
changes were more significant in females. Simultaneous
increase in BD, ,, was indicative of the increase in time
of functional desensitization, which also allows for longer
duration of bradycardia and depends on the rate of ACh
release from the synaptic cleft depending on an acetyl-
cholinesterase influence.

The study of the animal heart response to the elec-
trical stimulation of vagus nerve in MN development and
light balance showed the pattern which was observed by
other authors in the studies using adrenaline to induce
MN [7]. Such data consistency validated the correctness
of experimental conditions and optimal dose of adrena-
line. Cardiotoxic effect of adrenaline has been confirmed
biochemically [15]. Interestingly, 10-day light deprivation
did not affect the rate of Bl in males, but contributed
to its increase in females. The last fact was predicted
by us, given that the development of MN causes more
significant changes in the female activity of the heart cho-
linergic structures than in male [7,16,17]. The absence of
changes in male B, which value reflects the ACh content
in the presynaptic vagus nerve terminals, may indicate
either a lower melatonin mediation of the resynthesis and
accumulation of a neurotransmitter in the presynaptic
compartment, or its smaller amount in the body. It is known
that in vertebrates, the hormone is mainly synthesized
in darkness [18], therefore we rather tend to think that
melatonin synthesis was less in males than in females
as a result of 10-day complete darkness.

The permanent lighting model yielded interesting
and unpredictable results. The desynchronosis modeled
in this way resulted in dramatically increased value of
IB,,, in particular by 6.2 times in males and by 12.2 times
in females, indicating a significant accumulation of ACh
in the presynaptic compartment. This fact can be ex-
plained in view of the autonomic nervous system role in
the chronotropic heart function maintenance. It is known
that the absence of darkness, which is the main condition
for the realization of the pineal gland circadian activity, is
a severe stress, a cause of sleep onset insomnia [5], a
factor of coronary heart disease and arterial hypertension
progression due to a high sympathoadrenal activity [11].
In this case, the phenomenon of “enhanced antagonism”
of the vagus nerve may be triggered in conditions of de-
layed inactivation of norepinephrine. That is, the higher
the adrenergic activity, the more significant is the heart
response to vagus nerve stimulation, and this effect is
attenuated largely by beta-adrenoceptors blockade [20].
Interestingly, in our experiment at the same time, female
sensitivity of cholinoreceptors (Bl, ) and duration of
functional desensitization were increased. This idea is
evidenced by the fact that, in our study, the female value
of Bl continued to increase within 1 h of MN, which is
a period of hyperadrenalinemia, despite the significantly
decreased cholinoreceptor sensitivity (BI, ) and the sig-
nificantly reduced time of functional desensitization. It
is unlikely that accumulation of a large amount of ACh
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in the vagus nerve presynaptic department alone could
explain such effect in the conditions of 10-day permanent
lightning, since a long-term absence of darkness and
normal sleep would have depleted the depot of ACh to
impede constantly high adrenergic activity. In this case,
the role of intestinal natriuretic peptide may be considered
as a non-cholinergic component capable of mediating
the effects of vagus nerve [20], or nitrogen monoxide
appears to be involved, the role of which in cholinergic
effects mediation is more significant in females [21]. There
is evidence of greater involvement of nitrogen monoxide
in mediating the heart cholinergic effects in females [22].
Unlike females, males presented the decrease in Bl
while cholinoreceptor sensitivity (B, ) and the time of
functional desensitization (BD, ) increasing within 1 h of
MN development in the permanent lightning, which could
be the result of faster synergistic desensitization [20] and
was evidenced by a continuation of this trend within 24 h
of MN (worsening of damage signs) in animals of both
sexes. Generally, males and females demonstrated oppo-
site reactions in conditions of hyperadrenalinemia, which
indirectly reflects not only different levels of melatonin
deficiency, but also different patterns of cardiovascular
system adaptation in pathological conditions.

Based on the data obtained, to confirm the pineal
hormone deficiency in conditions of permanent lightning
and for cardioprotection, exogenous melatonin was used
in animal group 4. It is known that the maximum level of
hormone in the mediobasal hypothalamus, striatum and
neocortex occurs in an hour after its parenteral injection,
and a sufficiently high level is maintained in blood plasma
for 3—4 hours. The positive effect of melatonin has been
established in the treatment of patients with myocardial
infarction, after angioplasty to prevent reperfusion injury
[23,24]. The results obtained have confirmed a melatonin
deficiency in conditions of permanent lightning in ani-
mals as all the indicators reflecting the heart response
to cholinergic stimulation differed from those in animal
group 3. The comparison of absolute values showed a
tendency to approximation (but not restoration) of all
the cholinoreceptor state parameters characterizing
the light balance. In our opinion, exogenous melatonin
served as an anti-stress factor that reduced the adrener-
gic reactivity and effect of “enhanced antagonism” [19].
In the development of MN, the dynamics of Bl , B,
and BD, ., were different from those in animal group 1.
That is, in our study, exogenous melatonin most likely
displayed a regulatory function that is realized involving
two mechanisms — cAMP and cGMP-PKG (protein ki-
nase G) — dependent pathways [8]. The final effect was
indicative of not only the more balanced heart response
to cholinergic stimuli, but also the decrease in adreno-
reactivity, which was confirmed by the more significant
dynamics of indicators in males of group 4 as well as
data from previous studies, which had demonstrated
the higher myocardial irritability related to the damaging
effect of adrenaline in males [15].

Conclusions

1. 10-day light deprivation increases the response
of rat heart to cholinergic effects maintaining such state
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in conditions of adrenaline-induced myocardial necrosis,
and is realized by increased cholinoreceptor sensitivity
and acetylcholine accumulation in the vagus nerve pre-
synaptic department in females and only by increased
cholinoreceptor sensitivity in males.

2. 10-day permanent lightning (500 lux) causes
the substantial increase in the heart response to choliner-
gic stimulation. The more intensive response of the female
heart to vagus nerve stimulation, compared with male, is
caused by the increased release of acetylcholine from
the presynaptic compartment with simultaneous increase
in the cholinoreceptor sensitivity, in contrast to decreased
male cholinoreceptor sensitivity. The development of
adrenaline-induced myocardial necrosis in females is
characterized by greater sensitivity of the heart choliner-
gic structures to functional influences compared to light
balance conditions and male response.

3. Melatonin (5 mg/kg) reduces the heart response
to cholinergic stimulation in conditions of perma-
nent lightning, results in the approximation (but not
restoration) of the intensity of the heart response to
cholinergic stimuli, which is characteristic of light ba-
lance conditions. At the same time, the sensitivity of
cholinoreceptors is greater than in conditions of light
balance, especially in females. The development of
adrenaline-induced myocardial necrosis in this case is
characterized by greater heart response to stimulation
of vagus nerve than in light balance regardless of sex,
and is combined with greater cholinoreceptor sensitivity in
males.

The prospect of further research includes detecting
the sex differences in melatonin metabolism (endoge-
nous and exogenous) in adrenaline-induced myocardial
necrosis and light desynchronosis, which is relevant to
the gender pharmacology development.
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Alcohol is one of the leading causes of death worldwide, annually taking 3 million lives. Alcohol abuse to a greater degree
negatively affects the functioning of the cardiovascular system.

Aim. Studying the severity of pathomorphological changes in the heart of deceased patients with alcoholism.

Materials and methods. The heart sections of 35 deceased alcoholic patients (38—60 years old) were taken for histo-mor-
phometric analysis. As a comparison group, the material of deceased patients (n = 15), suffering from ischemic heart disease
(IHD) and hypertension disease (HD) was studied.

Results. In conditions of alcoholism in 100 % of cases myocardium showed marked microcirculatory disorders, increased
vascular permeability. In all cases sclerotic changes similar in topography to the comparison group were noted, however,
sclerosis of large arterioles was 1.9 times less pronounced than in IHD group. In the myocardium of alcoholics, edema,
atrophy of cardiomyocytes bundles and areas of fatty stroma are common. In 20 % of cases, there were mosaic necrosis of
individual cardiomyocytes and small focal necrosis of small groups of cells, fibrinoid necrosis of small branches of coronary
arteries. Compared with IHD group the number of fatty degenerated cardiomyocytes increased by 1.23 times, fuchsinophilic
cardiomyocytes — by 1.38 times with simultaneous reducing severity of sclerotic changes in vessels by 1.9 times. Sclerotic
changes in stroma are significantly higher in relation to IHD and HD groups (by 1.88 and 6.94 times, respectively).

Conclusions. The morphogenesis of heart damage during alcoholism consists of combination of dystrophic, necrotic, atrophic
and sclerotic changes — morphological substrate of alcoholic cardiomyopathy. These signs, based on quantitative analysis,
are important criteria necessary for the thanatogenetic analysis in cases of death on the background of alcoholism.

MatomopdonoriuHi 3MiHU B cepLi B yMOBaX TPMBAAOr0 BXXUBAHHA aAKOTOAID

C. I. TeptuwHuia, T. B. WyaaTtHikoea, M. A. 3ybko

AIKOronb — 0fjHa 3 OCHOBHUX NPUYMH CMEPTHOCTI B YCbOMY CBIT, Sika LLOPIYHO 3abupae 3 MinbAoHM XWTTIB. TpyBanuii BNnvs
anKororo NpU3BOAUTb 0 YPAXKEHHS CepLEBO-CYANHHOI CUCTEMU, 3yMOBIIHOIOYM i HEOOCTaTHICTb.

MeTa po60TH — BUBYMTM BUPAXKEHICTb NAaTOMOPONONiYHUX 3MiH B CEPLI XBOPWX 3 arikoroniaMom, siki loMepnu.

Matepianu Ta metoaum. 3aincHunm rictomopdonoriyHni aHania npenaparis cepus 35 nomepnux Bikom Big 38 go 60 pokis,
SIKi TPUBASO 3MOBXVBANX ankoronem. Sk rpyny NopiBHSHHS BUBYMAW 3MiHW B cepLii noMepnnx (n = 15), siki cTpaxaganu Ha
iLuemiyHy xBopoby cepus (IXC) i rinepToHiuHy xBopoby (IX).

Pesynkratu. B ymoBax TpuBarnoro 3noexuBaHHs ankoronem B Miokapai B 100 % cnoctepexeHb BUSIBUNM BUPaXKEHi MiKpOLW-
PKYNSTOPHI po3naau. B ycix cnocTepeeHHsx HasiBHi CKNEPOTMYHI 3MiHW, aHanoriyHi 3a Tonorpadieto 4o TUX, LLO BU3HAYeEHI B
rpyni NOPIBHSHHS; OOHAK CKNEPOTUYHI 3MiHW B BeNvKvx apTepionax bymv B 1,9 pa3a MeHLUe BUpaxeHi, Hix y xBopux Ha IXC.
Y cTpomi BUSIBUNM JinsiHkW xupoBoi anctpodii. Y 20 % cnoctepexeHb B Miokapai BU3Hayanm Mo3aidHi HEKpo3w OKpemMmx
KapAioMioLMTIB i APiOHI AiNSAHKWA HEKPO3Y HE3HAYHWX rpyn KapaioMioumTiB, ibpUHOIAHWIA HEKPO3 CTIHOK APIGHMX rinok Kopo-
HapHUX apTepiit. Y Miokapgi nomepnux 3 ankoroniamom B 1,23 pa3a 306inbLUyeTbCs KinbKiCTb KapAiOMIOLWMTIB Y CTaHi )KMpoBOT
anctpodii, B 1,38 pasa — KinbkicTb (yKCHOIinbHUX KapgiomiouuTis. Y cyanHax B 1,9 pasa MeHLUe BUPaXKEHi CKNEPOTUYHI
3MiHV nopiBHSAHO 3 rpynoto IXC. CknepoTuyHi 3MiHW B CTPOMI BipOriAHO BUPAXEHiLLi B rpyni 3 ankorosiaMoM, NOPIBHIOKYM 3
nomepnumu 3 IXC i I'B (B 1,88 i 6,94 pasa BignosigHo).

BucHoBku. MopdoreHes ypaxeHHs cepLs B yMOBaX TPUBArioro 3M0BXMBaHHS arkoronem CKnagaetbes 3 AUCTpodidHmX,
HEKPOTUYHUX, aTPOCHIYHMX | CKNEPOTUYHUX 3MiH, LLIO € MOPEONOriYHMM Cy6CTPaTOM anKkoromnbHoi kapaiomionarii. BctaHoBNEHi
i3 32CTOCYBaHHAM SIKICHOTO Ta KifbKICHOTO METOZiB MOPIBHAINBLHOTO aHarni3y naroMoponorivHi 3MiHW B MiokapAi, LLO BUHUKAOTb
NPV ankoroniami, — BaxJsnBi MOpPAONoriyHi kpuTepii, HeobXiaHi AN aHanisy TaHaToreHesy i BCTaHOBMEHHS ©6e3nocepenHboi
NPUYUHN CMEPTI.

Matomopdonornueckne U3MeHeHUA B CEPALE B YCAOBUAX AAUTEABHOTO
ynoTpebAeHUs aAKOroAs
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HEAOCTaTO4HOCTb.
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Llens paboTbl - M3Yy4nTb BbIPAXXEHHOCTb I'IaTOMOp(bOJ'IOI'VI‘-IeCKVIX U3MEHEHWN B cepaue ymepLumx GOrbHbIX C arnKOrorM3Mom.

Marepuanbi 1 Metogbl. [poBeaeH rMcToMopdoMeTpUYECKUiA aHanua npenapatoB cepaua 35 ymepLumx 6onbHbIX anko-
ronamMom B Bo3pacte oT 38 go 60 net. Kak rpynna cpaBHeHMs U3yyeHbl UBMEHEHUS B cepaLe YMepLumx 6onbHbIX (n = 15),
CTpapaBLUKX MLiemmyeckoit GonesHbto cepaua (MBC) n runepTornyeckoii 6onesHbio (Mb).

Pesynitartbl. [py ankoronuame B Muokapae ymepLumx B 100 % HabnogeHnin 0TMEYeHbI BblpaxeHHbIE MUKPOLIMPKYTSTOPHbIE
paccTpocTBa, MPU3HaKM NOBLILLEHHON COCYAMCTO NPOHML@eMocTu. Bo Bcex HabntogeHUsix OTMeYEHbI CKNEPOTUYECKME 13-
MEHEHWS, aHarnornyHble no Tonorpadum rpynmne CpaBHEHUS, OQHAKO CKNepo3 KpYMHbIX apTepuon B 1,9 pa3a MeHee BbipaxeH,
yeM y 6onbHbIX ¢ UBC. B M1okapae ymepLUmnX ¢ ankoronmMaMoM pacnpoCcTpaHeHb! 0Tek, atpodust My4KoB KapavoMUOLMTOB,
XnpoBas auctpocus ctpombl. B 20 % HabnogeHuin B Mokapae oTMedeHbl MO3anyHble HEKPO3bl OTAENbHbIX KapaMOMMO-
LIMTOB, Y4acTKW HeKpo3a rpynn KapAMoMMOLMTOB, (pUOPUHONAHBIN HEKPO3 CTEHOK MENKUX BETBEN KOPOHAPHLIX apTepui.
B mvokapage ymepLuvx ¢ ankoronuamom B 1,23 pasa yBenuuvMBaeTCs KONM4ecTBO KapAMOMUOLIMTOB B COCTOSIHUM XXMPOBOW
anctpoduu, B 1,38 pasa yBenumumBaeTCcs KONmM4ecTBo PyKCMHOUIBbHBIX kapaMoMuoumnTtoB. B cocynax B 1,9 pasa meHee
BbIPaXKEHbI CKNepOTUYECKMe 3MEeHeHUs npy cpasHeHum ¢ rpynnoi MBC. CknepoTnyeckue M3MeHeHUs B CTPOME JOCTOBEPHO
6onee BbIpaXeHb! B rpynne ¢ ankoronuamom B cpaBHeHun ¢ ymepLumnvv ¢ UBC n b (B 1,88 1 6,94 pa3a COOTBETCTBEHHO).

Bbioak!. MopdoreHes nopaxeHnsi cepaLia npy ankoronuame CkragblBaeTcsl 13 AUCTPOUYECKIX, HEKPOTUYECKX, aTpotn-
YECKMX 1 CKIEPOTUYECKIX U3MEHEHMI, 0BpasytoLLMX MOPAOMOrYeckIin CyGCTpaT ankororbHoi KaparomM1onaruy. YcTaHos-
NEHHbIE C UCTIONb30BAHNEM KaYECTBEHHBIX M KONIMYECTBEHHBIX METOL0B CPABHUTENBHOMO aHanuaa natoMopdosornieckue
M3MEHEHWs B MMOKapae, BO3HMKAlOWME MpK ankoronMaMe, — BaxHble MOPCOMNONMYeckme KpUTepum, Heobxoaumble Ans

aHanm3a TaHaToreHesa v yCTaHOBNeHNA HeI'IOCpe,CLCTBEHHOVI NPUYnHBI CMEPTU.

Alcoholism continues to be one of the main causes of pre-
ventable mortality worldwide, causing 3 million deaths an-
nually [1]. In terms of mortality, alcoholism currently ranks
third place in world statistics, yielding to ischemic heart
disease (IHD) and neoplasms. According to WHO statis-
tics for 2012, Ukraine ranked fifth in the world in terms
of alcohol consumption and second in terms of mortality
from alcoholism. Also, according to WHO, Ukraine ranks
first in the world in terms of child alcoholism. In Ukraine,
about 40 thousand people die from alcoholism every year.

The damaging effect of long-maintained high doses
of alcohol is most directed to the cardiovascular system
[8,9]. Alcoholism is often a direct cause of hypertension
[2,3], non-ischemic dilated cardiomyopathy [4], atrial
fibrillation [5,6], and stroke [7]. The effect of ethanol and
its metabolites on the myocardium leads to the formation
of alcoholic cardiomyopathy, which is detected, as a rule,
at the late stages of alcoholism [10]. It is known that in
sudden death on the background of alcohol intoxication,
morphological signs of myocardial dystrophy were detect-
ed in 35-50 % of cases [10].

At present, the pathogenetic mechanisms of myo-
cardial damage in chronic alcohol intoxication have been
studied quite well [11,12], however, the description of patho-
morphological changes in the heart of those who died in
alcoholismis limited — in a few works of recent years [13].

Aim
To determine the severity of pathomorphological changes
in the heart of deceased patients with alcoholism.

Material and methods

The pathomorphological study based on the results of 35
autopsies of deceased patients with alcoholism (30 men
and 5 women) aged 38 to 60 years who were treated in
Zaporizhzhia Regional Neuropsychiatric Dispensary. The
inclusion criterion was addiction syndrome, established in
accordance with ICD-10 diagnostic guidance and record-
ed in the medical histories of patients. As a comparison
group, pathomorphological study of heart of deceased
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patients (n = 15), suffering from IHD (n = 8) and hyper-
tension disease (HD) (n = 7) was carried out. In the group
of alcoholism, 31 observations presented by cases of
chronic course of the disease, and 4 cases — by death
of alcoholic patients on the background of acute alcohol
excess. Cardiopulmonary insufficiency was the cause of
deathin 74.28 % of patients (26 cases). In 22.85 % of pa-
tients (8 cases) death occurred suddenly, as the result of
acute left ventricular failure on the background of alcoholic
cardiomyopathy. In 5 cases death occurred as the result
of complications of liver cirrhosis against the background
of acute hepatorenal insufficiency.

An autopsy was performed within 12—-24 hours after
death according to standard technique. Myocardial parts
for histological examination were taken from the region of
the apex, the wall of left ventricle with papillary muscles,
and the interventricular septum. Fragments of coronary
artery branches were also dissected. The sampling was
carried out in the amount necessary for standard histo-
logical examination. Material was fixed in 10 % formalin
solution on 0.1 pH 7.4-7.6 phosphate buffer, embedded
in paraffin; sections were prepared with a thickness of
5 pum. Preparations were stained with hematoxylin and
eosin, picrofuchsin according to van Gieson, according
to Masson. In addition, PAS reaction was used, which
allows detecting weak fuchsinophilia of the damaged
myocardium. To detect the loss of transverse striation
in cardiomyocytes, polarization microscopy was used.

The calculation of the relative area occupied by
the studied structural objects was carried out in each
case in 5 standard fields of view of the Scope.A1 Carl
Zeiss microscope (Germany) using Progres Gryphax
Jenoptik 60N-C1"1.0 x 426114 camera (Germany) with
magnification x200 and the morphometric program Vid-
eotest-Morphology 5.2.0.158 (VideoTest LLC, Russia).
Statistical processing of the data was carried out using
the Statistica® for Windows 13.0 package (StatSoft Inc.,
license No. JPZ8041382130ARCN10-J). The median (Me)
and the lower and upper quartiles (Q1; Q3) were calculated;
the comparison between the two groups of observations
was carried out using the Mann-Whitney U-test. Results
were considered statistically significant at 95 % (P < 0.05).
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Results

Analyzing macroscopic changes of the comparison group
where deceased suffered from IHD and HD, the heart
had a characteristic macro- and microscopic picture. The
myocardial consistency was tightly elastic, epicardium
contained a small amount of fatty tissue; the heart cavi-
ties were often dilated, changes in the valve apparatus
corresponded to the duration of the disease and the na-
ture of the lesion. In hypertension, the valves were most
often without change. With concomitant atherosclerosis,
the valve cusps, especially along the trailing edge, were
thickened, the chordal filaments were thickened and
shortened, but there was no significant deformation of
the valve cusps.

In [HD, the heart mass averaged 450.0 + 20.0 g. The
coronary arteries were characterized by narrowed lumens
due to roundish whitish-yellow fibrous plaques, located
more often segmentally, less often —in a circular charac-
ter. The degree of stenosis ranged from 50 % to 90 %.
Microscopic examination revealed small focal diffuse or
large focal postinfarction cardiosclerosis. At the periphery
of the sclerosis sites, myocardial muscle fibers were in a
state of hypertrophy. Individual cardiomyocytes and their
small bundles often walled up into massive connective
cords (Fig. 1). There were cardiomyocytes containing
lipid inclusions, contractionally altered cardiomyocytes,
partial fragmentation of muscle fibers. According to
morphometry, the total area of cardiomyocytes with
fatty degeneration was from 4.37 (3.86; 5.35) %; foci
of fuchsinophilic degeneration of cardiomyocytes — 5.1
(3.56; 6.56) %; foci of sclerosis — 8.53 (7.0; 11.1) % in a
standardized field of view.

In HD, the heart weight was in the range of 370-700 g,
an average of 505.0 £ 20.5 g. The wall thickness of the left
ventricle was 1.8-2.5 cm. The papillary and trabecular
muscles of the left ventricle were significantly thickened.
During histological examination of coronary arteries and
their branches, thickening and splitting of the inner elas-
tic membrane with growth between the membranes of
the connective tissue were noted. Severe arteriolosclero-
sis led to a significant decrease in the cross-sectional area
of the lumen of arterioles. In the circumference of scle-
rotized arterioles, marked hypertrophy of muscle fibers
was observed, between which small foci of proliferation of
fibrous tissue were determined. The cut area occupied by
foci of sclerosis was 2.31 (1.72; 2.79) %. Inadequate blood
supply to the hypertrophic myocardium through sclerotic
vessels led to the development of dystrophic changes
in cardiomyocytes. Identified single cardiomyocytes in
a state of fatty degeneration and contractionally altered
(fuchsinophilic) cardiomyocytes. The cut area occupied
by muscle fibers with fatty degeneration averaged 2.14
(2.05; 2.21) %, fuchsinophilic myocyte degeneration occu-
pied 1.34 (1.11; 1.52) % in a conventionally standardized
field of view.

In the group of deceased patients with alcoholism,
in all cases moderate or severe alcoholic cardiomyop-
athy detected. The heart was enlarged, its mass was
370-500 g, on average 435.5 + 15.5 g. Under the epi-
cardium, increased accumulation of fatty tissue was
detected, the apex of the heart was often rounded. The
myocardium was flabby, light red, sometimes clay in ap-
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pearance, with a few whitish streaks. The wall thickness
of the right ventricle was 0.3-0.5 cm, the left — 1.4-1.7
cm. The heart cavities were dilated. The endocardium,
especially of the left ventricle moderately thickened, with
patches of whitish color. The wallls of the coronary arteries,
in those who died over the age of 50 years, in most cases
were thin, elastic; flat fibrous plaques, revealed in vessels,
stenosed the lumen up to 20-30 %.

Microscopic examination of the myocardium in
100 % of cases showed pronounced microcirculatory
disorders. Circulatory disorders affected both the arterial
and venous circulatory system. Marked dyscirculatory
disorders were noted: a complete decline of the lumens
in some vessels and overfilling by blood the others. Part
of the microvessels was filled with plasma, erythrocyte
or leukocyte aggregates, hemolized erythrocytes. Mean-
while, severe circulatory disorders, their combination with
pronounced changes in the perivascular space in the form
of small-droplet fatty degeneration of cardiomyocytes,
sclerotic changes, not accompanied by atherosclerotic
changes in arteries, which was typical for IHD/HD group.
In the arteries, the inner elastic membrane was clearly
traced, the thickness of the muscle layer was slightly
thinned, and the adventitia membrane was with areas
of excision.

There were signs of increased vascular permeability:
perivascular edema of varying severity, minor perivascular
hemorrhages, plasmorrhagia with the accumulation of
PAS-positive substances in the perivascular space. In 5
cases (14.28 %), perivascular and intramural hemorrhag-
es, contracture lesions of varying severity and multiple foci
of myocytolysis were noted (Fig. 2A). In single microves-
sels fibrin thrombi were found. In the history of the disease
in such patients, more pronounced manifestations of heart
failure were observed in vivo. In cases of death from acute
coronary insufficiency, acute microcirculatory disorders
were pronounced.

The presence of interstitial edema in the myocardium
and atrophy of the bundles of cardiomyocytes often led to
exposure of the vascular bundles, which often could be
found in the loose stroma (Fig. 2B). Such microvessels
had a sinuous course, often with multiple kinks. The den-
sity of adventitious cells on the surface of such vessels
was uneven.

Disorders in the microvasculature were often ac-
companied by flattening in microvessels. A large number
of fibroblasts and histiocytes appeared in such areas.
Over time, obliteration of the microvessels took place,
in the circumference of which the number of collagen
fibers increased, spreading between myocytes over con-
siderable distances. Dystrophic changes were observed
in myocytes, which were accompanied by the loss of
transverse striation, uneven staining of the cytoplasm, and
fuzzy borders of individual cells, which was well detected
by polarization microscopy (Fig. 3).

In the wallls of the coronary arteries and their branches,
one could find foci of fibrinoid necrosis, desquamation
of the endothelium, plasmorrhagia, perivascular edema.

Along with microcirculatory disorders, sclerotic changes
similar in topography as in the comparison group were
observed in all cases. However, in the group of IHD foci
of atheromatosis were detected in vessels often with
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Fig. 1. A: Diffuse sclerosis and peripheral cardiomyocyte hypertrophy. IHD. B: Severe
arteriolosclerosis and hypertrophy of cardiomyocytes. HD. H-E, Mag. x200.

Fig. 2. A: The group of cardiomyocytes with myocytolysis (shown by arrow). H-E, Mag. x400.
B: Exposure of vascular bundles in the area of atrophied myocardium. Alcoholism. H-E,

Mag. x200.

Fig. 3. Loss of transverse striation, blurred borders between myocytes, areas of sclerosis. H-E.
Mag. x400. Polarization microscopy.

the accumulation of cholesterol crystals and large number
of foamy macrophages (mainly in the middle membrane of
the arteries and to a lesser extent in the intima), there was
presence of dystrophic calcinosis, which was not typical

152 ISSN 2306-8027  http://pat.zsmu.edu.ua

for alcoholism group. The most pronounced sclerosis was
in arterioles with a diameter of 30-50 microns. Vascular
sclerosis of the microvasculature (diameter 715 microns)
was also commonly observed. Sclerotic changes in large
arterioles were by 1.9 times less pronounced than in pa-
tients with IHD. Sclerotic changes in the myocardium were
diffuse; uniform perivascular and interstitial components
of sclerosis were noted. Sclerotic processes were also
expressed in the endocardium, especially in cases of a
longer alcohol history. Endocardial thickness was uneven
in different divisions (Fig. 4A). In areas of the myocardium
that were in contact with the sclerosed sections of the endo-
cardium, pronounced dystrophic changes were observed,
since trophic support of these areas occurs from the side of
heart cavities. The muscle fibers adjacent to the endocardi-
um were hypertrophied, of different thickness. In hypertro-
phied myocytes, along with an increase of the cytoplasmic
sector and the size of the nucleus, dystrophic changes were
also noted, which manifested themselves in limited areas
of disappearance of transverse striation along the fiber.
Uneven staining of adjacent myocytes was noted due to
a change in their physicochemical properties. Areas with
severe cardiomyocyte hypertrophy alternated with areas of
atrophy, which were located both under the endocardium
and intramurally. Between separate bundles of atrophied
cardiomyocytes there was a loose connective tissue stroma
with alternating areas of more pronounced collagenization.

Accumulations of adipose tissue often found in stroma,
which formed small, optically empty cavities with an area of
80-130 ym?, were located at considerable distance from
each other. Patches of adipose tissue were more often
located in close proximity to blood vessels. With a long
history of alcoholism, adipose tissue formed significant
areas or diffusely penetrated myocardium with stratification
of cardiomyocytes bundles into individual cells. The total
area occupied by adipose tissue in some parts of the heart
amounted to 32 % of the field of view of the microscope
with magnification of 200 times (Fig. 5A), however, the ave-
rage values of the fatty degeneration area/field of view did
not exceed 6.5 %. Cardiomyocytes that were adjacent to
adipocytes had a wavy course (Fig. 5A), which is regarded
as a possible morphological sign of heart rhythm distur-
bance. Most of these myocytes were characterized by
atrophic changes, some of cells were fragmented. Around
the bundles and individual myocytes, a varying severity of
the cell-mesenchymal reaction was observed with a pre-
dominance of histiocytes, macrophages, and lymphocytes.

The pronounced fatty degeneration was observed in
papillary muscle cardiomyocytes. The number of such
cardiomyocytes amounted to 60 % of the field of view.
Severe fatty degeneration of these myocardium areas,
apparently, determined valvular dysfunction in such
patients, which was recorded in vivo by instrumental
methods. Significant foci of karyocytolysis were noted in
subendocardial areas (Fig. 5B).

In 20 % of cases, mosaic necrosis of individual cardio-
myocytes and foci of necrosis of small groups of cardio-
myocytes, as well as fibrinoid necrosis of small branches
of the coronary arteries were found in the myocardium,
which was well documented in Masson staining (Fig. 6).
In such areas, the presence of stasis in small arterioles
and capillaries, stromal edema were detected.
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Morphometric analysis showed that in comparison
with the deceased with IHD the number of cardiomyo-
cytes in state of fatty degeneration increased by 1.23
times (P < 0.05) (average area 5.4 (4.37; 6.27) %) and
by 1.38 times (P < 0.05) — the number of fuchsinophilic
cardiomyocytes (average area 7.04 (6.16; 8.15) %). The
area of sclerotic changes in stroma reached an average
of 16.04 (14.4; 17.15) %, which is significantly higher
in comparison with IHD and HD group (1.88 and 6.94
times, respectively (P < 0.05)). In conditions of prolonged
alcohol intoxication, sclerotic changes were diffuse in
nature and combined with significant atrophic changes
in cardiomyocytes.

Based on the obtained data, morphological signs
of alcoholic cardiomyopathy (ACMP) can be distin-
guished, which is characterized by arteriosclerosis and
thickening of the walls of the coronary arteries without
atherosclerotic changes in these vessels or with minimal
signs of atherosclerosis, as well as subendocardial,
perivascular and diffuse small focal cardiosclerosis.
Uneven hypertrophy and atrophy of muscle fibers, their
fragmentation, the presence of adipose tissue accu-
mulations in the stroma and under the endocardium,
fatty degeneration of cardiomyocytes and their focal
fuchsinophilia are characteristic for ACMP.

Discussion

The study showed that in IHD, HB and ACMP there
are similar morphological changes in heart, and any
specific diagnostic criteria associated with the effect
of alcohol on the heart are quite difficult to distinguish.
Thus, in addition to the direct action of ethanol on
cardiomyocytes, chronic micro- and macroangiopathy,
as well as increasing perivascular sclerosis, contribute
to the development of ACMP. Due to the pathology
of the histohematic barriers and the membrane-toxic
action of ethanol to the myocardium, heterogeneous
changes increase: atrophy, hypertrophy of muscle
fibers and replacement sclerosis. In cardiomyocytes,
we revealed pronounced fatty degeneration, both pa-
renchymal and stromal, with an increased volume of
adipose tissue in the myocardial interstitium (obesity of
heart). These processes, as indicated by a number of
authors, are progressing due to increasing changes in
the metabolic, synthetic and hematopoietic functions of
the liver, as well as the result of the neuropathic effect
of ethanol on the conduction system of the heart. Our
analysis also allows us to say that alcoholism does not
exclude the development of atherosclerosis, but athero-
sclerotic vascular changes are much less pronounced in
comparison with IHD and HD. Previous studies confirm
that pathomorphological changes in alcoholic cardio-
myopathy, IHD, idiopathic dilated cardiomyopathy are
not much specific to allow differential diagnosis of these
conditions [13]. In relation to hypertension, it should be
noted, that HD is a practically obligate component of
the alcoholic lesion of the cardiovascular system [14].
In the pathogenesis of alcoholic hypertension, violation
of vascular tone regulation plays leading role, which is
determined by toxic effect of ethanol on various parts
of the nervous system [15].
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Fig. 4. A: Uneven thickening of the endocardium. H-E. Mag. x400. B: Severe atrophy of
cardiomyocytes. H-E. Mag. x200.

Fig. 5. A: Severe mesenchymal fatty degeneration of the myocardium. Dystrophic and atrophic
changes in cardiomyocytes and a diffuse cell-mesenchymal reaction. B: karyocytolysis of
cardiomyocytes of the papillary muscles. H-E. Mag. x200.

Fig. 6. Fuchsinophilic, homogeneous area of necrosis, surrounded by areas of sclerosis. Interstitial
edema. Masson staining. Mag. x200.

Macroscopic changes in heart of patients with al-
coholism are characterized by dilation of heart cavities,
excessive accumulation of fatty tissue in the epicardium,
while the heart mass was less than in comparison groups.
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The analysis of histological preparations revealed a com-
bination of dystrophic, microcirculatory, sclerotic, atrophic
and necrotic changes. Among the most characteristic
pathomorphological features of alcoholic cardiomyopathy,
microcirculation disorders in the form of aggregation and
sludge of erythrocytes in venules, vascular plasmatization,
as well as changes in cardiomyocytes such as cardiomyo-
cytolysis and dissociation of cardiomyocytes were noted.
Against the background of microcirculatory disorders,
stromal edema develops, which is also a characteristic
sign of ACMP.

Despite the absence of specific criteria for alcoholic
myocardial damage, the most characteristic histological
criteria can be distinguished: the alternation of hypertro-
phic and atrophied cardiomyocytes in a state of severe
parenchymal dystrophy; pronounced mesenchymal fatty
degeneration; plasmatization of the vascular walls, mi-
crocirculatory disorders in the form of erythrocytic stasis,
sludge phenomenon and precapillary fibrosis.

Frequently recorded changes in alcoholic damage are
sclerotic changes, which in our observations were diffuse,
despite the fact that the coronary arteries most often re-
mained intact. Apparently, the pathogenesis of sclerotic
changes in alcoholism is not associated with insufficient
blood circulation, which was observed in patients with IHD
and hypertension, and depends mainly on toxic damage
of the vascular wall with the subsequent replacement of
irreversibly damaged structures with connective tissue.
Most likely sclerosis of arterial network results in decrease
of the tone of the intraorganic arteries and, accordingly,
the arterial pressure in them also falls, which leads to a
decrease in the volume of blood entering the microvascu-
lature. Moreover, it is likely that for a long time the blood
supply to organs and tissues is compensated by the for-
mation of new capillaries. However, repeated alcoholic
excesses eventually exhaust the compensatory reserves
of the body. As a result, the number of capillaries and
venules gradually decreases, which leads to progressive
metabolic disorders, the progression of chronic hypoxia,
followed by increased sclerotic processes in the myo-
cardium. Given the nature of morphological changes in
the myocardium, modern therapeutic strategies should be
directed on preventing oxidative damage, myocyte hyper-
trophy, interstitial fibrosis, and cardiomyocyte death [16].

Conclusions

1. The morphogenesis of heart damage in the condi-
tions of alcoholism consists of a combination of various
degrees severity dystrophic, necrotic, atrophic and scle-
rotic changes, which are the morphological substrate of
alcoholic cardiomyopathy.

2. According to morphometric analysis, as compared
to the comparison IHD group, myocardium of patients
with alcoholism is characterized by increase in number
of cardiomyocytes in state of fatty degeneration (by 1.23
times), fuchsinophilic cardiomyocytes (by 1.38 times) and
simultaneous reducing of the severity of sclerotic changes
in vessels by 1.9 times. Sclerotic changes in stroma are
significantly more pronounced in group with alcoholism
compared with IHD and HD groups (by 1.88 and 6.94
times, respectively).
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3. Pathomorphological changes in the myocardium
that occur during alcoholism, based on qualitative and
quantitative methods of analysis are important mor-
phological criteria for establishing thanatogenesis and
the immediate cause of death.
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lwemiyHa xBopoba cepus (IXC) 3anuwaeTbes ogHiet 3 NPOBIAHUX NPUYMH iHBaNiaM3aLii Ta CMepTHOCTI HaceneHHs. Maiixe
y 30 % nauienTie 3 IXC HassHWiA Lykposui aiabeT (LIA), Wwo obTsikye nepebir OCHOBHOTO 3aXBOPHOBAHHS, MOTipLLYE NPOrHO3
Ta AKICTb XUTTS XBOpWX. Ane KniHivHi 0cobnmBocCTi Ljiei koMopBiaHOI naTonorii 0CTaToOMHO He 3'ACOoBaHi.

MeTa po60oTH — BCTAHOBMTM BMIIMB CyNyTHLOIO LIyKPOBOTO AiabeTy 2 Tvny Ha KniHiko-MeTabonivri ocobnmeocTi xBopux Ha IXC.

Marepianu Ta Mmetoau. 3aiCHNNN PETPOCNEKTUBHWIA aHaNI3 256 MeaNYHUX KapTOK CTaLioHapHUX XBopwX Ha IXC: cTabinbHy
cTeHokapgito HanpyxeHHs |I-I1l dyHkuioHanbHoro knacy Bikom Bia 36 8o 89 pokis (66 (59;71) pokis; 150 xiHok, 106 YonosikiB).
XBOpWX NOAINMUK Ha 2 rpynu: neplua (ocHosHa) — 213 nauieHTis 3 IXC y noeaHanHi 3 L 2 Tuny; 2 apyra (MopiBHAHHA) — 43
XBOpMX 3 i30mnboBaHuM nepebirom IXC. CtatncTuuHe onpautoBaHHs BYKOHANK, 3aCTOCYBaBLUM NaKEeT NiLEH3iHOI nporpamu
Statistica 13.0.

Pesynsratn. BeraHoBunm, wo nepe6ir IXC Ha tni L 2 Tuny acouitoeTbes 3i 3BinbleHHSAM KinlbKOCTi cepLeBO-CyAMHHUX
yCKnagHeHb (apUTMIYHMX NOPYLLEHb, aTePOTPOMBOTUYHIX Nogii). Y xBopwx Ha IXC, wo noegHaHa 3 LI 2 tuny, ingekc macu
Tina (Ha 9,39 %), piBHi cuctoniyHoro (Ha 9,28 %) Ta giactoniyHoro (Ha 9,09 %) apTepianbHOro TUCKy, rmokosn (Ha 53,92 %),
rnikoBaHoro remorno6iHy (Ha 45,81 %), 3aranbHoro xonectepury (Ha 11,13 %), Tpurniuepuais (Ha 18,86 %) nepesaxanu
BiANOBIAHI NokasHukK y xBopux Ha IXC 6e3 L 2 Tuny (p < 0,05). BaraTokOMNOHEHTHWI MeTabonivHWiA CMHAPOM 3adikcyBanu
y 89 % xsopux Ha IXC i LU 2 Tuny. ¥ naujenTis 3 IXC, Wwo acouitosaHa 3 LI 2 Tuny, nopisHsiHO 3 xBopumu Ha IXC 6e3 LI 2
TMNy dpakLis BuKuAy nisoro LunyHouka ($B J1LL) siporigHo MeHwa Ha 15,22 %, a cepepHiit Tuck y nereHesii aptepii (CTIA)
BiporigHo 6inbLunii Ha 29,41 %. Yactota peectpauii cuctoniuHoi amcdyHkuii ML (x2= 2,75; df = 1; p < 0,05) Ta nigBuULLEHHS
cepefHbOro TUCKY B NnereHesiit aptepii (x2= 2,87; df = 1; p < 0,05) y xeopux Ha IXC i LI 2 Tuny Takox BiporigHo GinbLua.
PospaxyHoK BifHOCHOTO p13unKy AaB 3MOry BCTAHOBUTM B3aEMO3B'S30k LI 2 Tuny 3 puankom po3BUTKY CUCTOMIYHOT AMCEYHKLT
JIW (BP = 2,238; [l 1,322-3,788; p < 0,05) Ta niguweHHam CTIIA (BP = 3,337; [l 1,293-8,615; p < 0,05). Buasunu, wo y
xBopwux Ha IXC i LI 2 Tuny nepeBaxana KOHUEHTpUYHa rineptpodis miokapga JILL (77 %), a B nauieHTiB 3 isonboaHoto IXC
[OMiHyBaro KOHLEeHTpu4He pemogentoBanHs J1LL (69 %).

BucHoBku. CynyTHii LI 2 Tuny mae Hecnpustiveuii Bnnus Ha nepebir IXC yHacnigok 36inbLueHHs KinbKoCTi aTepoTpoM-
BOTUYHMX NOAIN Ta apUTMIYHUX YCKnadHeHb. Y xBopux Ha IXC, wo noegHaHa 3 LI 2 Tuny, npesantoe 6araToKOMMNOHEHTHWI
MeTaboniYHU CHOPOM, SIKUA XapakTepu3yeTbCs NMpoaTeporeHHUM NoTeHLianom ninigHoro Npodinto, BULWMM CTyneHeM
apTepianbHOI rinepTeHsii Ta OKMPIHHA. IHTEHCMBHICTb MPOLIECIB KapAianbHOTO pemMoAentoBaHHs y xBopux Ha IXC 3pocTae 3a
HasiBHoCTi LI 2 Tuny, Wo niaTBepmKyeTbes hopMyBaHHSIM NPOrHOCTUYHO HECMPUSITIIMBOTO TUMY CTPYKTYPHOI nepedyaosu
JILW Ha Tni 3HWxXeHHs rmobanbHoi cucTonivHoi dyHkuii JLL Ta niaBULLEHHS CepeaHbOro TUCKY B NereHeBil apTepii.

Peculiarities of clinical and metabolic profile of patients with coronary artery disease
associated with type 2 diabetes mellitus (retrospective analysis)

N. S. Mykhailovska, T. O. Kulynych, O. V. Shershnova, Ye. . Bazun, I. S. Bocharnykova,
V. E. Padafa, A. O. Kolesnykova, Yu. V. Hura

Coronary artery disease (CAD) is one of the most common reasons of disability and mortality. Diabetes mellitus occurs in
30 % of patients with IHD and aggravates the course of the underlying disease, worsens the prognosis and quality of life.
However, the clinical features of this comorbidity are not fully understood.

Aim of the study: to determine the effect of type 2 diabetes mellitus on the clinical and metabolic features of patients with
coronary artery disease.

Materials and methods. Retrospective analysis of 256 medical records of inpatients with CAD (males — 106, females — 150,
age — 66 (59; 71) years) was performed. The patients were divided into two groups: Group 1 (main) — 213 patients with CAD
with type 2 DM; Group 2 (comparison) — 43 patients with isolated CAD. Statistical processing was carried out using Statistica
13.0 software package.

Results. It was found that the course of CAD in diabetic patients is associated with higher frequency of cardiovascular complica-
tions (arrhythmias, atherothrombotic events). It has been found, that in patients with CAD associated with type 2 DM, body mass
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index (by 9.39 %), levels of systolic (by 9.28 %) and diastolic (by 9.09 %) blood pressure, glucose (by 53.92 %), glycated hemo-
globin (by 45.81 %), total cholesterol (by 11.13 %), triglycerides (by 18.86 %) exceeded the corresponding indicators in patients
with isolated CAD (P < 0.05). Multicomponent metabolic syndrome was reported in 89 % of patients with type 2 DM. In patients
with CAD, associated with type 2 DM, if compared to CAD patients without DM, the ejection fraction of the left ventricle (EF LV)
was significantly lower by 15.22 %, and the mean pulmonary artery pressure (mPAP) was significantly higher by 29.41 %. The
frequency of LV systolic dysfunction (x?>=2.75; df = 1; P < 0.05) and an increase of mPAP (x?= 2.87; df = 1; P < 0.05) in patients
with CAD and type 2 DM was also significantly higher. The calculation of the relative risk allowed to establish the interrelationship
between type 2 DM with the risk of developing of LV systolic dysfunction (RR = 2.238; CI 1.322-3.788; P < 0.05) and increased
mPAP (RR = 3.337; Cl 1.293-8.615; P < 0.05). Concentric left ventricular hypertrophy (77 %) was predominant in patients with
CAD and type 2 DM, and in patients with isolated coronary heart disease a concentric LV remodeling (69 %) was dominating.

Conclusions. Concomitant diabetes mellitus affects negatively the course of CAD by increasing the frequency of arrhythmias
and atherothrombotic events. In patients with CAD and type 2 DM a multicomponent metabolic syndrome prevails, that is
characterized by proatherogenic changes in the lipid profile, higher degree of hypertension and obesity. The intensity of cardiac
remodeling in patients with CAD was higher in the presence of type 2 DM, which is confirmed by the formation of a prognostically
unfavorable type of LV remodeling on the background of the LV systolic function decrease and significant mPAP increase.

0co6eHHOCTH KAMHMYECKOr0 U MeTaboAMueckoro NpopuAa 60AbHbIX
HleMHUYecKon 6one3HbIO cepaLa, acCOLMMPOBAHHOM C caxapHbiM AuabeTom 2 TNa
(peTpocneKTUBHbIW aHAAU3)

H. C. MuxamnoBckas, T. 0. Kyasunuy, O. B. LWepwHesa, E. U. basyH, U. C. BouapHukoBa,
B. 3. Mapada, A. 0. KonecHukosa, H0. B. Typa

Wwemnyeckas 6onesHb cepaua (MBC) octaetcs ogHoOM M3 BedyLUMX NPUYMH UHBANMMAM3ALMM 1 CMEPTHOCTU HaCeneHws.
Moyt y 30 % nauwenTtos ¢ IBC anarHoctupoBaH caxapHbin anabet (C[1), KOTopbIN OTAroLaeT Te4eHne OCHOBHOrO 3abone-
BaHWS, yXyALWaeT NpOrHO3 1 Ka4ecTBO XM3HK 60MbHbIX. OfHAKO KIMHUYECKe OCOBEHHOCTM 3TON KOMOPOUAHOM naTonoruu
OKOHYaTEMNbHO HE BbISICHEHbI.

Llenb paboTbi — yCTaHOBUTb BNMSIHUE COMYTCTBYHOLLETO CaxapHOro Anabeta 2 Tuna Ha KIMHUKo-meTabonmnyeckue ocobeH-
HocTn 6onbHbIX MIBC.

MaTepuansl n metoabl. MNpoBedeH PETPOCNEKTUBHbIA aHanu3 256 MeauUMHCKMX KapT cTaumoHapHbIx 6onbHbIX UBC:
cTabunbHoi cTeHokapaven Hanpsbkenus -1l yHKkumoHanbHoro knacca B Bospacte ot 36 go 89 ner (66 (59; 71) ner; 150
XeHLWmH, 106 MyxumnH). BonbHbIX nogenunu Ha 2 rpynnbl: nepsasi (ocHoBHas) — 213 naumneHTtoB ¢ MBC B couetanumn ¢ C4
2 Tuna; BTOpas (cpaBHeHNs) — 43 BOMbHLIX C U30MMPOBaHHbIM TedeHnem MBC. Ctatnctudeckas obpaboTka nposegeHa ¢
NPUMEHEHNEM MakeTa NULEH3MOHHOI nporpammbl Statistica 13.0.

Pe3ynkrarbl. YctaHoBneHo, yto Tevermne MIBC Ha doHe C[l 2 Tuna accoummpyeTcs € yBenmyeHeM Konm4ecTsa CepaeyHo-cocyan-
CTbIX OCTIOXXHEHI (QPUTMUYECKIX HAPYLLEHWIA, aTepoTpoMBOTYECKIX COObITUI). OTMEUEHO, YTo y BonbHbIX MBC, accoummnpoBaH-
How ¢ C[l 2, nHpekc maccbl Tena (Ha 9,39 %), yposHu cuctonmnyeckoro (Ha 9,28 %) v anactonudeckoro (Ha 9,09 %) apTepuarsHoro
[iaBneHus, rmtokoabl (Ha 53,92 %), rmykpoBaHHoro remornobuHa (Hac 45,81 %), obLuero xonectepuHa (Ha 11,13 %), Tpurnuuepuaos
(Ha 18,86 %) npeBoCXOAMNM COOTBETCTBYHOLLME NokasaTteny naumeHTo ¢ MBC 6e3 CO 2 tuna (p < 0,05). MHOTOKOMNOHEHTHBbI
meTabonnyeckuin cuHapom 3admkenposaH y 89 % GonbHbix MBEC n CL 2 Tvna. Y naumentos ¢ MBC, accouumnposanHoi ¢ C[l 2
TMNa, No cpaBHeHmo ¢ 6onbHbIMK VIBC 6e3 CJ 2 Tvina, dhpakums Beibpoca nesoro xenyaodka ($B JTXK) noctorepHo MeHbLLe Ha
15,22 %, a cpenHee fasneHue B neroqHow aptepun (CIA) goctoBepHO Bbile Ha 29,41 %. YacToTa peructpaLiym CMCTONMYECKon
ancdyHkummn JK (x2= 2,75; df = 1; p < 0,05) 1 NOBLILLEHNS CPEAHETo AaBNeHUst B nerouHoii aptepum (x2=2,87; df = 1; p < 0,05) y
6onbHbIx BC 1 C1 2 Tna Taioke JOCTOBEPHO BblLLE. PaCHET OTHOCUTENBHOTO prCKa MO3BOMWI YCTaHOBMTL B3anmocasab CL 2 Tuna
C pYCKOM pas3BuTUS cucTonmdeckoi ancdyHkumm IHK (OP = 2,238; 1N 1,322-3,788; p < 0,05) n nosbiweHnem CANA (OP = 3,337;
O 1,293-8,615; p < 0,05). YcraHosneHo, yto y 6onbHeix MBC 1 C 2 Tuna npeobnagana KOHUEHTprUYeckas rmneptpodms
muokapaa JTK (77 %), a y 60nbHbIx ¢ n3onmposaHHoi IBC JOMUHMPOBANO KOHLIEHTpUYeckoe pemoaenvpoBaHme JTXK (69 %).

BoiBogp!. Conytcteytowwmin C1 2 Tvna okasbiBaeT HebnaronpusTHoe BusiHue Ha TeveHre BC 3a c4eT yBenuueHus Konmyectsa
arepoTPOMBOTUHECKIX COBBITUN 1 aPUTMUHECKX OCIIOXHEHWIA. Y BonbHbIX VIBC, komopbuaHoi ¢ C1 2, npeBanupyeT MHOToKOMO-
HEHTHbI MeTaboNM4YECKIA CUHOPOM, XapaKTePU3YHOLLMIACS NpoaTeporeHHbIM NOTEHLMAaNoM NMNWAHOTO Npoduns, boree BbICOKoM
CTENeHbI0 apTeprarnbHON MMNEPTEH3UN U OXUPEHNS. VIHTEHCMBHOCTb MPOLIECCOB KapAUanbHOIO PeMOAENMPOBaHNS Y BOMbHbIX
MBC BospacTtaet npy Harmumm CLI 2 Tvna, Yto noaTBepkaaeTcst (hopMMpOBaHMEM NPOTHOCTUYECKV HEDMaronpusTHOro Tuna
CTPYKTypHOW nepecTpoiikv JK Ha choHe CHKeHs rmobarnbHow cucTonmnyeckon dyHKUum JIK n goctoBepHoro noebierms CLAMA.

Y cyyacHii KniHiLi BHYTPiLLHIX XBOp06 HaA3BUYaliHO no-
LUMPEHUM SBULLEM € KOMOPDIAHICTb — HAsIBHICTb B OAHOTO
XBOPOIO KiflbkOX 3aXBOPIOBaHb BHYTPILLHIX OpraHis, L0
NOB'sI3aHi Mi>k COOOK0 €MHUM NATOreHETUHHUM MEXaHi3-
mom [1]. Lis npobnema Habysae ocobnmBoro covjansHoro
Ta MEOMYHOrO 3HaYEHHs Y BUMaAKax, KOnW MoeaHaHi
HO30110rii MatoTb CyTTEBUIA BNNMB HA SKICTb | TPUBANICTb
XNTTS XBOpUX [2,3]. Ynmany yacTtky komopbigHux cTaHis
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CTaHOBMATH NATONOrii CUCTEMU KPOBOODIry Ta EHAOKPWH-
HOI cucTemm [4], 3okpema acoujiaLlist iLuemivHoi xBopobu
cepus Ta LykpoBoro aiaberty [5].

Llykposuin piabet (LL) — BaxknnBa Meaumko-coLjansHa
npobnema cy4acHoi MeauLHU, L0 3yMOBIEHO BUCOKOK)
3aXBOPIOBAHICTIO Ta NOLUMPEHICTIO, YaCTUM BUHUKHEHHSIM
XPOHIYHMX MIKpPO- Ta MaKpOCYANHHMX ycKnaaHeHb [5,6].
Y ¢BiTi, 1 0COONMBO B HalLiii KpaiHi, 3aXBOPHOBAHICTb Ha
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OpuriHaAbHI AOCAIAXKEHHS

LyKpOBUIA fiabeT 3pocTae Ta cTaHoBuTb 2,0-2,5 MMH.
lwemiyHy xBOpOOY cepus (IXC) y xBopux Ha LI 2 Tuny
LiarHocTykoTb Yy 2—4 pa3u YacTilLe NOopiBHAHO 3 ocobamu
BignosigHoro Biky 6e3 LI [7]. BigsHaunmo, wo 3 3 4
xBopwvx Ha LI[I nomvpatoThb Bif NpWymH, LLO NOB'A3aHi 3
aTepocknepo3oM, 3aebinbLuoro — Big IXC [8].

3a pesynbratamut OpemiHreMCbKOro AOCHIMKEHHS,
HasBHicTb L nigsuwye pusmk po3sutky IXC y yonosikis
Ha 66,0 %, y xiHok — Ha 20,3 % [9]. Y Whitehall Study
BCTAHOBUNM 3anexHicTb puaunky IXC i npn cyOkniHivuHNX
hopmMax MopyLUEHHS BYTNEBOAHOTO 0OMiHy, i Npu MaHi-
dectHomy LU [10]. Y pocnimkenHi MRFIT BusBneHo, wo
L0 — saxnueui dpaktop pusmky IXC, Lo He 3anexuTb
BiZ piBHS 3aranbHoro xonectepuHy (3XC), apTepianbHoro
Tucky (AT) Ta cTaTycy naniHHs.

Enigemionoriyxi gOCMimKEHHS [OBENM, LU0 PU3MK
KOpOHapHMX ycknagHeHb y xBopux Ha LI 6e3 IXC
[OPIBHIOE PU3UKY Y XBOPUX, SIKi BXEe MarTb KMiHiYHi
nposieu IXC [7]. Mig yac 6-piyHOro CnocTepexeHHs 3a
4acTOTOK BUHUKHEHHS iHapkTy miokapaa (IM) abo
kopoHapHoi cmepTi O. Reges et al. BctaHoBMNM, L0 B
naujenTis i3 LI BoHa ctaHoBuTb 20,0 %, a B navjieHTiB
6es piabety — 3,5 %. Yactora nosTopHoro IMy rpyni 3 LI
TakoXx BUcoka — 45 % Bunaakie, Ha BigMiHY Bif XBOpPKX
6e3 LI, B Akux uen nokasHuk — 18,8 % [11]. AnanoriyHi
adani otpumanu T. R. Einarson et al., siki nokasanu, wo
4acToTa cepLeBO-CyANHHUX MNOAIN Y YOrOBIKiB, SKi XBOPI
Ha L1, 3 IM B aHamHe3i ctaHoBMTL 50,2 %, a B 4onoBikiB
6e3 piabety, ane 3 IM B aHamHesi — 29,0 % [12]. 3rigHo
3 flaHMK MeTaaHanisy 37 NpoCneKTUBHWUX OOCHIMKEHD,
PU3VMK KOPOHAPHOI CMEPTI, LLIO acoulitoeTbes 3 LU, y 3KiHOK
Ha 50 % GinbLuniz, Hix y Yonosikis [12].

Bigomo, o y xBopux Ha iemiyHy xBopoby cep-
usa (IXC), acouinnosany 3 LI, nepebir 3axBoptoBaHHs
Ginbll HecnpuUATNMBWIA, ane KIliHiYHi ocobnmBocTi Liel
KOMOpPOIgHOT naTonorii 0CTaTouHO He BU3HaueHi [6,13],
LU0 0BrpyHTOBYE [OLIMNBHICT HAYKOBOTO AOCHIIKEHHS.

Merta pobotu

BcTaHoBWTM BNAMB CynmyTHLOTO LyKpPOBOro Aiabety 2
TMMYy Ha KniHiko-meTabonivHi ocobnmeocTi xBopmx Ha IXC.

Marepianu i MeToAH AOCAIAKEHHA

3piicHUNM peTPOCNEKTUBHWIA aHani3 256 Meau4HNX Kap-
TOK CTaLioHapHWx xBopwx Ha IXC: cTabinbHy cTeHokapgito
HanpyxeHHs =11l dyHkuioHanbHoro knacy Bikom Bif 36
10 89 pokiB (66 (59; 71) pokis; 150 xiHok, 106 YonosikiB).
XBopux noginunu Ha 2 rpynu: nepwa (ocHosHa) — 213
nauieHTiB 3 IXC, wo noegHana 3 LA 2 tuny; gpyra (no-
PiBHSAHHS) — 43 XBOpPUX 3 i30MbOBaHNM nepebirom IXC.

[JiarHo3 IXC i dyHKkuioHanbHoro knacy crabinbHol
CTeHOKapaii rpyHTYBaBCS Ha KOMMMEKCHOMY aHanisi ckapr,
pe3ynbrartiB (is3vkanbHOro 06CTEXEHHS, NabopaTopHMX
Ta IHCTPYMeHTanbHUX JocnimkeHb 3rigHo 3 HauioHanb-
HUMK cTaHaapTamm (Hakas MO3 Ykpainu Big 02.03.2016
Ne 152 (3i amiHamm 23.09.2016 Ne 994)). Hiarvos LI 2
TNy BepudikoBaHU Ha MiACTaBi aHaMHe3y, aHanisy
amMOynaTopHUX KapT NauieHTiB, NabopaToOpHMX NOKa3HIKIB
i3 BUKOPUCTaHHSAM Kracudikauii, Wo pekoMeHhoBaHa
ekcneptamu BOO3 y 1999 p.
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Kputepii 3anyyeHHst B 4OCHiMKeHHS: iH(hOpMOBaHa
3roga nauieHTa, HasBHiCTb BepudikosaHoi IXC i L 2
Tvny. Kputepii BUKMIOYEHHS: AeKOMNeHcoBaHa cepLesa
HEOOCTaTHICTb, FOCTPUI KOPOHAPHUI CMHAPOM abo rocTpe
MOPYLLEHHS1 MO3KOBOIO KPOBOOGIry MeHLL Hix 3a 3 MicsLi
[0 noyaTky AOCHiMKEHHS, COMaTUyHa naTonoris y cragii
ZeKoMneHcallii, rinoTnpeos, BpomkeHi abo HabyTi Bagn
CepLisi, NCUXiYHi 3aXBOPIOBAHHS!, CCTEMHA, OHKOIOTiYHa,
ayToiMyHHa NaTonoris.

YciM XBOpYM BUKOHAIM KOMMIEKCHE KIiHiYHe 06cTe-
XEHHSI 3 ypaxyBaHHAM CKapr, 4aHUX aHaMHe3y, 06’ek-
TVBHWX, NabopaTopHMX Ta IHCTPYMEHTaNbHWUX METOAIB
[OCTIIKEHHS! 3rQHO 3 3aranbHOMNPUIAHATAMU CTaHaap-
Tamu (Haka3z MOS Ykpainm Ne564 Big 13.06.2016 p.).

AHTPONOMETPUYHE JOCNIIPKEHHS BKINHOYAN0 BUMIPHO-
BaHHS 3pOCTY XBOPOrO (CM), Macu Tina (Kr) i3 HaCTyMHUM
po3paxyHKOM iHfekcy Macy Tina (iHaexc Ketne) 3a dop-
mynoto: IMT = maca Tina (kr) / 3pict (m?). IMT Big 18,5 no
24,9 BignoBigaB HopManbHOMY Aiana3oHy.

PiBeHb rntoko3un y nnasmi KpoBi BU3HA4anu rmo-
KO300KCWAA3HNM METOLOM, BUKOPUCTOBYKOUM Habopu
peakTuiB BIOLATEST komnaHii PLIVA-Lachema
(Yecbka Pecnybnika). BmicT rnikoaunboBaHoro remor-
no6iHy (HBA1C) Br3Haumnu poToMETPUYHUM METOLOM,
3acTocoBytoun Habopu peakTusis BIOLATEST komnaHii
PLIVA-Lachema (Yecbka Pecny6nika). PiBeHb 3aransHo-
ro xonectepuHy (3XC), ninonpoTeigis BUCOKOI LLiNbHOCTI
(NMBM), rpurniuepuais (TI) BU3HaYanM 3 BAKOPUCTAHHAM
Habopy peakTueiB BIOLATEST komnarii PLIVA-Lachema
(Yecbka Pecny6nika) 3a 4ONOMOroK aBTOMaTUYHOTO
GioximiyHOro (hoTOMETpa-aHanisaTopa.

ExoponnepkapaiorpadiyHe SOCHIMKEHHS 3LiCHANM
Ha yrsTpa3BykoOBOMY AiarHOCTUYHOMY ckaHepi «MyLab40»
dhipmun «eSaote (ITanis) 3rigHo 3 pekomeHaaismMm AvMepu-
KaHCBKOro Ta €BpOneicbkoro ToBapucTea exokapajiorpadii
[14]. BusHaumnwn poamip nisoro nepeacepas (1), poamip
nisoro wwnyHouka (J1LL) 8 cuctony (KCP) i giactony (KOP),
TOBLLMHY MiXLLTYHOUKOBOI nepeTuHku (MLLM) i 3agHboi
cTinku JTLL (3CTLL) y piactony [14]. OuiHtoroum cucToniyHy
¢hyHKUitO, pO3paxoByBanu KiHLEBUIA fiacToniyHMi 06'em
(KOO), kiHueswin cucTonivnmin 06'em (KCO), yoapHuii 06’em
(YO) Ta dopakuito Bukuay (®B) JILL [15]. Ans BUsSiBNEHHs
rineptpodii miokappaa I B13Hayanu macy miokapaa ni-
Boro wnyHouka (MMJILL, r), iHaekc macv mMiokapaa niBoro
winyHouka (IMMIILL, r/m?), BigHOCHY TOBLLMHY cTiHOK (BTC)
3a 3aranbHoNpUIHATAMYK dhopmMynamm [16]. Fineptpodito
miokapaa J1W giarHocTyBanu, sikwo IMMITLL popisHioBas
6inbLue Hix 115 r/m? y vonosikis, 95 r/m? — y xiHok [17].

[insi BCTAHOBNEHHS TUMY PEMOAENtoBaHHSA Miokapaa
BM3HAYanu BigHOCHY TOBLUMHY cTiHkK JTLL 3a cTaHgapT-
Hoto chopmynoto [16]. Ha nigcrasi sHaueHb IMMIIL i
BTC 3a A. Ganau Buginsnu tunu pemogentoanHs J1LL.
[JiacToniyHy pyHKLit0 BU3HAYanM 3rigHO 3 KOHCEHCYCOM
€BPONENCHKOro KapAionoriYHoro TOBapuUCTBa i PEKOMEH-
Jauisimm AMeprKaHCbKOro ToBapucTBa exokapaiorpadii 3
ZiarHocTvikv giactoniyHoi aucdbyHkuii (A4) [18]. Ha ocHoBi
exokapaiorpadivHux NoKasHWKIB BU3Ha4anu TUNuU Aiacto-
MIYHOT AMCAYHKLIT: TV i3 NOPYLLEHHAM penakcavi (M'ska
A0, abo | tvn), nceBgoHopmanbsHuin Tin (nomipHa AL,
abo Il Tun), pectpukTnBHUIA TVN (Baxka A, abo Il Tun).

CraTtucTryHe onpawtoBaHHs pe3ynbsTaTiB BUKOHamNM i3
3acToCyBaHHAM nakeTa niueHsinHoi nporpamu Statistica
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13.0 (StatSoft Inc., USA, Ne JPZ8041382130ARCN10-J).
linotedy Npo HOpManbHICTb PO3NOAINY NOKA3HMKIB Me-
PEBIpAN 3 BUKOPUCTaHHAM KpuTepito LLanipo-Yinka.
KinbkicHi 03Hakn HaBegeHi sk M + m (cepenHe apudme-
TWYHE + CTaHAapTHa noxvbka cepenHbLoro apugmeTiy-
Horo) abo Me (Q25; Q75) (meniaHa, 25 i 75 npoLeHTUmb)
3anexHo Big BMAY po3noginy 3miHHuX. [py HopmansHoMy
po3noaini 4OCTOBIPHICTb BiAMIHHOCTEN OLjiHIOBanu 3a
gonomoroto t-kputepito CTblogeHTa ANa He3anexHux
Bubipok. Mpu po3nogini, Wo BiAPi3HAETLCA Bif HOpPMarb-
HOro, BUKOPUCTOBYBaNu HenapameTpudHuin U-kputepin
MaHHa-YiTHi ana He3anexHux Bubipok. Mixrpynosi
BiMIHHOCTI SIKICHUX O3HaK OLiHIOBan#, BUKOPUCTOBYHOUM
kpuTepin 2 MipcoHa (npv Manii BuGipLi — 3 nonpaBKoo
€vrtca— Yates's correction). 15 BUSIBNEHHs B3aEMO3B's13-
KiB Mi>X MOKa3H1KaM1 BUKOPUCTOBYBanM MeTo Kopens-
LiHOro aHaniay 3 064ncneHHsM koedillieHTiB kopensii
MipcoHa (npu HopmarnbHOMy po3nogini) Ta CnipmeHa
(Npv po3nogini, WO BiAPI3HAETLCA Bif HOPMAmbHOrO).
[ins KinbKiCHOrO OLiHIOBaHHS B3aEMO3B’ 3Ky MiX BNAMBOM
NEBHOTO YMHHMKA Ta BALOM NaTONOr4HMX 3MiH BUKOHANM
aHanis BigHocHoro pusunky (BP). BigmiHHocTi BBaanu
BiPOriAHUMM Ha PiBHI CTAaTUCTUYHOI 3HauyLocTi p < 0,05.

PesyAabTati

MauieHTn 060x rpyn manu IXC: cTeHokapaito HanpyxeH-
He -1 ®K. Y xBopux 1 rpynu NOpyLIEHHs cepLeBoro
putMmy (ibpunsuis nepeacepap, LWTYHOYKOBA eKCTpa-
CHCTONiSA BUCOKMX rpaaLiit) BUSIBNIEHI BIpOriZHO YacTille
(x2=33,121; df = 2; p < 0,05). lekomneHcoBaHy cepLeBy
He[oCTaTHICTb AjiarHoCTyBasn AeLLo YacTille B nauieHTiB
3IXCiUf 2 tvny, ane BiAMIHHOCTI HE JOCAMM CTATUCTUY-
HOT 3HauywwocTi (x2=5,919; df = 2; p > 0,05). ¥ 29,69 %
XBOpWX 1 rpynu 3apeecTpyBanm atepoTpoM6oTHYHi nogii
B aHaMHesi (iHapkT Miokapaa, iLueMiYHU iHCynbT), ay 2
rpyni cepLeBO-CYANHHI yCKNaaHeHHs 3adikCoBaHi TiflbKu
B 16,27 % xBopux (x2= 32,118; df = 2; p < 0,05).

XBopi 1 Ta 2 rpyn 3Ha4yLLO BiAPI3HANMCH 3a CTYMEeHeM
BMpa3HoCTi MeTaboniyHnx akTopis pusnky (mabs. 1).

Tak, y xBopux Ha IXC, wo acouinnosaHa 3 LI 2 tuny,
IMT nepeBaxaB Ha 9,39 % BIONOBIOHWA MOKA3HUK Y
xBopux Ha IXC 6e3 L 2 tuny (p < 0,05). CuctoniyHmin
i piactoniynmin AT y xBopux Ha IXC i3 LiJ 2 suwwwmn
Ha 9,28 % Ta 9,09 % BignosigHo, HixX y rpyni 6e3 LI
(p < 0,05). AHanisytoun NokasHUKW BYrNEeBOAHOrO Ta
ninigHoro obMiHy, BUSIBINM Taki 3MiHK: y xBopux Ha IXC,
Lo acouiosara 3 LI 2, pisHi rntokosun, HBA1C, 3XC,
Tl nepeBaxanw BiANOBIAHI NOKa3HUKM y xBopux Ha IXC
6e3 LIA 2 Tuny Ha 53,92 %, 45,81 %, 11,13 % Ta 18,86 %
BignosiaHo (p < 0,05).

Otxe, y xBopux Ha IXC, acoujoBany 3 L[] 2 Tuny,
KOMMOHEHTU MeTaboniYHOro CMHAPOMY BMPA3HILLKIA
3a KIMiHIYHUMKU Ta NabopaTopHUMK NOKa3HUKaMU, HixX Y
xBopux Ha IXC 6e3 L 2 tuny. BaraTokOMNOHEHTHMIA
meTaboniyHnii cuigpom 3adikcysanu maixe y 90 %
xBopux Ha IXC i3 L 2 tvny.

BigsHaunmo, wo HaseHicTb LI Hanbinblu cyTTeBO
acovjtoBanacs 3 apTepiansHoto rinepreHsieto (BP = 4,098;
95 % Al 2,379-7,059; p < 0,05) Ta aboomiHanbHUM OXu-
piHHam (BP = 1,770; 95 % Al 1,249-2,507; p < 0,05).
Ane He BCTAHOBWUMW BIpOriaHi KOPeNsLifiHi 38’A3KK PiBHSA
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Tabnuus 1. MetaboniuHi nopyLueHHs y xBopux Ha IXC 3anexHo Big HasiBHOCTI

Ua 2 tuny, Me (Q,,; Q,;)

MokasHuku, opuHULI

BUMipHOBaHHSA

3pict, M

Maca Tina, kr

IMT, kr/m?

AT CUCT., MM pT.CT.
AT piact., MM pT. CT.
[mtoko3a, Mmonb/n
HBA1C, %

3XC, mmonb/n

TI, Mmonb/n

1 rpyna
IXC Ta UA 2 Tuny
(n=213)

158,1 (155,5; 175,5)
82,5 (75,0; 114,0)
33,0 (31,0; 37,0)
169,2 (165,0; 180,0)
104,5 (100,0; 110,0)
9,81 (7,80; 11,9)*
8,95 (7,90; 10,25)
5,21 (4,57; 6,16)*
2,12 (1,71;2,38)*

168,0 (162,0; 175,0)
80,5 (75,0; 100,0)
29,9 (25,1; 34,2)
153,5 (140,0; 170,0)
95,0 (90,0; 100,0)
452 (4,10;5,3)
4,85 (4,7;5,30)
4,63 (3,89; 5,51)
1,72 (1,23; 2,25)

*: BIpOriAHICTb Pi3HULI NOKa3HWKiB Mix rpynamm xsopux (p < 0,05).

Tabnuus 2. CTpyKTypHO-(PYHKLIIOHaNbHI XapaKTepUCTUKM cepLs Y XBopux Ha IXC
3anexHo Bia HasBHOCTI cynyTHboro LI 2 Tuny, Me (Q,; Q,,)

Moka3HuUKK, oguHULi

BUMipHOBaHHSA

NNg, cm
KOP LU, cm
KCP N, cm
ML, cm
T3CNWa, cm
BTC /L, y.o.
®B, %
IMMIILL, r/m?
MNWwa, cm
MNa, cm
CTNA, Mm.pT.CT

1 rpyna
IXC ta LA 2 tTuny
(n=213)

3,70 (3,40; 4,20)
4,80 (4,60; 5,20)

3,20 (2,80; 3,40)
1,2(1,2;13)

1,30 (1,20; 1,35)

0,51 (0,47; 0, 55)

46,00 (45,00; 50,00)*
112,00 (101,00; 125,00)
1,8 (1,6;2,0)

3,6 (3,5 3,9)

17,00 (15,00; 26,00)*

3,70 (3,45; 4,00)
4,80 (4,60; 4,90)

3,20 (2,90; 3,30)
1,2(1,2;13)

1,30 (1,20; 1,33)

0,52 (0,47; 0,56)

53,00 (46,00; 57,00)
111,00 (106,00; 126,00)
1,8 (1,70; 1,80)

3,6 (3,50; 3,70)

12,00 (12,00; 15,00)

*: BipOriAHICTb Pi3HWLIi NOKa3HMKIB MiX rpynamm xsopux (p < 0,05).
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Puc. 1. Po3nogin tvnie reomeTtpuyHoi Mogeni Ta MW y xBopux Ha IXC 3anexHo Bia HasiBHOCTI

cynyTHboro LI 2 Tuny.
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OpuriHaAbHI AOCAIAXKEHHS

rntoko3n Ta HBA1C 3 iHWwmMK napameTpamu, Lo xapak-
Tepu3yoTb KapaiomMeTaboniyHi 3MiHM y xBopux Ha IXC.

BcTaHOBUMKM HAsBHICTb BipOrigHMX MPSAMUX KOpe-
NAUINHNX 3B’A3KiB cepeaHboi cumm mix IMT, piBHAMK
Tr (r = +0,46; p < 0,05) i cuctoniyHoro AT (r = +0,48;
p <0,05), Lo cBiAYMTL NPO BNIMB OXMPIHHS Ha NOKa3HWKM
ninigHOro cnekTpa Ta piBeHb CUCTOMIYHOIO apTepiansHOro
THCKY Yy XxBopux Ha IXC i3 LI 2 Tuny.

OcobnunBoCTi CTPYKTYPHO-(DYHKLIOHANBHUX NOKa3-
HUKIB Cepus, L0 NOKa3ytoTb NPOLECH KapaianbHOro pe-
MopentoBaHHs y XBopux Ha IXC, 3anexHo Big HasiBHOCTI
cynyTHboro LI 2 Tuny HaBeaeHi B mabnuyj 2.

3a po3mipamu Ta 06’emamu MOPOXHWH JiBOTO LLISTY-
HOYKa Ta NiBoro nepeacepas rpynu SOCNimKeHHs Biporig-
HO He BigpisHanucs. Y xBopux Ha IXC, wo acoujioBaHa 3
LiO 2 tmny, nopiBHsiHO 3 xBopuMu Ha IXC 6e3 LiJ 2 Tvny,
®B J1LU BiporigHO MeHLwa Ha 15,22 %, a cepenHin TUCK y
neretesiv aptepii (CTITA) BiporigHo Ginbwmnii Ha 29,41 %
(p < 0,05). Yacrota peectpaLlii cucToniyHoi AMCyHKLT
JIW (2= 2,75; df = 1; p < 0,05) Ta niguwexHs CTNA
(X*=2,87; df = 1; p < 0,05) y xBopux Ha IXC 3 L[ 2
TMNy BiporiaHo Ginblua. Po3paxyHoK BiZHOCHOMO prauky
[aB 3MOry BCTAHOBMTY B3aEMO3B'A3kM HasiBHOCTI LI 2
TWMY 3 PU3MKOM PO3BUTKY CUCTOMIMHOI AncdyHKuii JLU
(BP =2,238; 95 % [1 1,322-3,788; p < 0,05) i nigBuLLEH-
Ham CTITA (BP = 3,337; 95 % [1 1,293-8,615; p < 0,05).
3a napametpamu giactonivHoi oyHKUii xBopi Ha IXC i3 LI,
2 Tny Ta 6e3 HbOrO BIPOriAHO He BiApPI3HANMCS: nepesa-
XaB 1 TUN AjiacTonivyHoT AMCYHKLIT cepus — NOopYLUEeHHS
penakcaii (y 87 % i 85 % xBopux).

[nsa BuByeHHs BnnmBy LI 2 Tvny Ha npouecy kap-
LianbHOro peMofentoBaHHs y XxBopux Ha IXC BuBumnu
po3nogain T1nis reoMeTpuyHoi MoAeni (puc. 1).

Y xBopux Ha IXC, wo acouinosaHa 3 LI 2 Tuny,
nepeBaxaB MPOrHOCTUYHO HECTIPUSTAMBWIA TUM PEMO-
[entoBaHHs — KoHUeHTpu4Ha rineptpodist JILW (y 77 %),
eKCLeHTpuU4He pemopentoBaHHsa sussunu y 10 %,
KOHLEHTpUYHe pemogentoBaHHs — Yy 10 %, HopmansHy
reomeTpito JIL —y 3 % xBopux. Y rpyni xBopux Ha IXC
6e3 cynyTHboro LIl AOMiHYBano KOHUEHTpUYHE pemo-
fentoBaHHs JILL -y 69 %, a koHUeHTpUYHa rinepTpodis
N 3adpikcoBaHa Tinbku y 8 % nawieHTiB, EKCLEHTPUYHE
pemoaentoBaHHs —y 8 %, HopmarnbHa reomeTpis [ —y
16 % naujeHTiB.

06roBopeHHA

OcobnwmsocTi kniHiyHoro nepebiry IXC Ha tni LA 2 tuny
(3BinbLUEeHHs YacTOTK aTepOTPOMOOTUYHWX NOAIiA, apuT-
MiYHUX YCKNaAHEHb, TEHAEHLS 40 30iNbLIEHHS BUNaakiB
[LEKOMMNEHCOBaHOI cepLeBoi HEAOCTATHOCTI) MOXHa
MOSICHUTY B3aEMHO OOTSXIMBUM BMANBOM MIKPO- Ta
MaKpPOCYAMHHMX YPaXKeHb Ha TN XPOHIYHOI rinepriikemii
Ha MPOrHo3 Takux KoMopbiaHMX XBopux. baraTopiyHi
MPOCMNEKTUBHI AOCNIMKEHHS CBiAYaTb MPO HASIBHICTb
3B'AA3Ky MiX piBHEM [MIKO3MNbOBAHOMO remMornobiHy Ta
nporHo3om xsopux Ha IXC i3 LA [5-10]. Y pocnimkenHi
DECODE poBeaeHo, Lo nocTnpangianbHa rineprrikemis
TaKOX € He3aneXHUM YWMHHVKOM, KOTPUIA BNMVBAE Ha
CMEpTHICTb Bif, kapaioBackynspHuX ycknagHeHs [10].
YTiM, MM He BCTAHOBWIIM BIPOTiAHI KOPENsiLiiHi 38’A3ku
HBA1C 3 iHWwuMK napameTpamu, LLO XapakTepusyoTb

ISSN 2306-8027  http://pat.zsmu.edu.ua

KniHiko-MeTaboniyHi 3miHM y xBopux Ha IXC. Le MoxHa
NOSICHUTM BUCOKOHO BapiabenbHICTO PIBHS MIHOKO3M Npo-
TAroM 106K, sika € YyTIUBILLMM NOKa3HUKOM KOMMeHcaLlii
LykpoBoro fiabety nopieHsHo 3 HBA1C [19]. Kpim Toro,
ony6nikoBaHi BiAOMOCTI, L0 BUKINKaHe TinepriikeMieto
YTBOPEHHS aKTUBHMX (POPM KUCHIO 3any4yeHe y nporpe-
CyBaHHi MeTaboniyHUX i CyAUMHHWX NOpYLUEHb, HaBiTb
AKLLO PiBEHb FMIOKO3W HOpMani3oBaHui. Liei gheHomeH
Ha3BaHoO «nam’aTTio MeTaboniamy» abo «meTaboniyHo
naMm’siTTIO KNITUHY | onucaHo B aocnimkerHsx UKPDS,
UKPDS-ptm, ACCORD i VADT. BiH Moxe nosicHioBaTm
PO3BUTOK YCKNagHeHb y xBopux Ha LI 2 Tuny, He3saxa-
FOUM Ha KOHTPOIb PIBHS [MIOKO3Y, BHACTIAOK OKUCTOBarb-
HOTO CTPECy, rMikyBaHHs BinkiB i ninigie, enireHeTYHNX
nopyLueHb [20].

HasiBHIiCTb BiporigHMX NPSAMUX KOPENsALINHUX 3B'A3-
kiB cepeaHboi cunm mix IMT i pisHem TI nigTBepaxye
BaXNMBY POIb OXMPIHHS Y NPOrpecyBaHHi METAbOMIYHMX
nopyLueHb [21]. MogibHi pesynsTaty Wogo 3MiH NinigHoro
npodinto otpumani M. M. [JormkeHko Ta cniBaBT. [22], ski
foenu, wo xeopi Ha IXC i3 cynyTHim L 2 Tvny Bigpis-
HSIOTBCSA arpecuBHILLOK AMCHINIAEMIEId aTepPOreHHoro
XapakTepy, 30KpemMa BUPaXEHILLOW TpurmiLepuaeMieo
(p <0,05), BinbLuMMm piBHEM NINONPOTEILIB AyXe HU3bKOT
LLiNBHOCTI Ta BULLMM iHAEKCOM aTeporeHHocTi (p < 0,05).

Y DocnimxeHHi, Ske 34iNCHWUIN, YTOYHEHO: HasiBHICTb
LlykpoBoro fiabety 2 Tuny y xsopux Ha IXC BnnuBae Ha
NPOrpecyBaHHs PEMOAENOBAHHSA NiBOTO LWMYHOYKA i
nornuébntoe mMiokapaiansHy avucdyHKuito. MiaTBepmKEH-
HSM OTPUMaHMWX pesynbTatiB Moxe OyTv AOCiMKEHHS
Die Yang Chen et al., siki BCTaHOBWIH, LLO Y XBOPUX i3
PE3UCTEHTHICTIO [0 IHCYMiHY, AUCTTIKEMIEID Ta BUCOKOIO
rnikeMi4HOK BapiabenbHICTIO HasBHUI GinbLUKA PU3NK
PO3BUTKY HECTIPUATIIMBOTO TWMy pemogentoBaHHs J1LL
i cepueBo-CyaMHHUX YcknagHeHb [23]. Y gocnigKeHHi
O. B. BinbyeHka Ta cniBaBT. [24] nokasaHo, LU0 BiACOTOK
EKCLIEHTPUYHOI Ta KOHLEHTPUYHOI rinepTpodii nisoro
LUNYHOYKa 30inbLUYBaBCS NPU MATUPIYHIN TpuBanocTi LA
Y XBOPWX i3 NOCTIH(PaPKTHUM KapZiocKknepo3oM. Arpecus-
HiLLle peMoferntoBaHHs cepLisl, CyTTeBe 3HMkeHHs OB JLU
i NiOBMLLIEHHS TUCKY B NETEHEBIN apTepii Npy NoeaHaHHi
IXC i3 L[ 2 Tuny MoXHa MOSICHUTI HEraTUBHOIO i€t ko~
ko3u i 6eanocepenHbO Ha Miokapg, | Ha eHoTeni CyauH,
aKTVBaLlieto Ha TNi rinepriikemii NepeKnCHOro OKUCNEHHS
ninigis, 36iNbLUEHHAM KifIbKOCTi Npo3ananbHUX LMTOKIHIB,
mornekyn aaresii Ta arperaii TpoMbouuTiB, LLO NPU3BO-
OUTb [0 NiABULLEHHS XKOPCTKOCTI eKCTpaLentonsipHoro
MaTpUKCy, po3BuTKY hibpo3y Ta rinepTpodii kapaiomioLu-
TiB, MOPYLUEHHS CKOPOTIIMBOCTI Ta penakcaLlii Miokapaa,
NporpecyBaHHs CUCTONIYHOI Ta AiaCTONIYHOT AMCYHKLT
JILW, nigBueHHs KiHUeBO-aiacTonivHoro Tmeky JILW Ta,
SIK HAacnioK, CepeaHbOrO TUCKY B NEreHeBil apTepii [22].

BucHoBKHU

1. Mepebir IXC Ha i U 2 tny acouitoeTbes 3i
36iMbLUEHHSIM 4acTOTU PO3BUTKY aTepoTPOMOOTUYHIX
Ta apUTMIYHMX YCKMaHEHb, siKi NOTPEOYHOTb MOBTOPHUX
rocnitanisaLin XBopux y ctaLioHap.

2.Y xBopux Ha IXC, wo noegHana 3 U 2, ingekc
Mmacy Tina, piBHi CUCTOMIYHOTO Ta AiacToniyHOro apTe-
pianbHOrO TUCKY, MKOKO3W, FMiKOBAHOMO reMornobiHy,

Matonoris. Tom 17, Ne 2(49), TpaBeHb — cepneHb 2020 p.



3aranbHOro XonecTepuHy, Tpurnilepuais nepesaxa-
t0Tb BiAMOBIAHI NOKa3HWKM B nauieHTiB 3 IXC 6e3 LI
2 Tvny, WO CBiAYNTb NPO Binblly BUPAXEHICTb Y HUX
KapaiomeTaboniyHyx nopyLueHb. baraTokoMnoHeHTHUI
meTabonivHniA cuHapom Busisunmn y 89 % xsopux Ha IXC
i3 L3 2 Tuny.

3. |HTeHCHBHICTb MpoLeciB KapdianbHOro pemoae-
noBaHHs y xBopux Ha IXC 3pocTae 3a HasisHocTi LI 2
TMMY, WO MiLTBEPMKYETHCS POPMYBaHHSIM MPOrHOCTUYHO
HECMPUATANBOIO TWNy CTPYKTypHOI nepebynosw JILL Ha
TNi 3HWXEHHSA rnobanbHoi cucToniyHoi dyHkuii JTLW i
MiABULLEHHS CepedHbOro TUCKY B NIEreHesii apTepii npu
nepeBaxaHHi 1 Tuny AdiacToniyHoi AncdyHKUii cepus —
NOPYLLEHHS penakcavii.

MepcnekTBY NoAanbLUKMX AOCTIMKEHb NONAralTh
Y BU3HAYEHHI YMHHWKIB, LLIO BNNMBAKTL HA MPOrHO3 XBO-
pux Ha IXC i3 LU 2 Tvny, Ta po3pobui cTparerii BigHOBHOrO
NiKyBaHHSI X XBOPYX.
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Aim. To evaluate the functional condition of skeletal muscles in children with type 1 diabetes (T1D), according to the duration
of disease based on studying static and dynamic physical endurance.

Materials and methods. 76 children with T1D from 11 to 17 years old were examined. The first group included 20 kids with
the duration of diabetes less than 1 year. The second group — 27 patients with T1D from 1 to 5 years. The third group — 29
kids with T1D over 5 years. The group of control included 16 conventionally healthy children. Static muscular endurance with
evaluation of total static muscular endurance (TSME) and dynamic muscular endurance with evaluation of wrist strength index
(WSI) were evaluated. The index of muscle quality (IMQ) was evaluated too.

Results. The greater duration of T1D was accompanied by the redistribution of percentage ratio of body components. The
TSME was decreasing alomg with increase of T1D duration. Reverse correlation between glycated hemoglobin and TSME
(r=-0.50; P < 0.05) was shown. The dynamic endurance revealed the progressing decrease of WSI before and after the phy-
sical exertion in children with T1D in comparison with the control group. The revealed peculiarities of functional condition of
muscles were connected with TSME (r = +0.43, P < 0.05) and IMQ (r = +0.52, P < 0.05).

Conclusions. Functional condition of skeletal muscles in children with T1D is characterized by decrease of static and dynamic
muscular endurance. The first signs of changes are observed over the first year of disease and progress as the duration of
a disease increases and leads to decrease of mucle mass and diabetic myopathy developing. The major factor contributing
the worsening of functional condition of muscles is insufficient glycemic control.

OujiHIOBaHHA QYHKLiOHAABHOTO CTaHy M’AAI30BOi CUCTEMM B AiTeEH,
AKi XBOpi Ha LyKPOBUM AiabeT

0. €. Mawkosa, H. I. YyaoBa

MeTa po6oTu — OLHNTY YHKLIOHANBHMI CTaH CKENETHOT MyCKynaTypy B fiiTel i3 Liykposum Aiabetom 1 tuny (L 1) 3anexHo
Bifl TPMBANOCTi 3aXBOPIOBAHHS HA OCHOBI BUBYEHHSI CTAaTMYHOI Ta AMHAMIYHOI (Di3NYHOT BUTPUBAOCTI.

Marepianu Ta metoau. Mg cnoctepexerHsam nepedysanu 76 giten Bikom Big 11 o 17 pokis, siki xsopi Ha LIA1. Y 1 rpyny
BBiviLunm 20 piten i3 Tpueanictio L1 go 1 poky, y 2 rpyny — 27 pitei i3 nepebirom 3axBoptoBaHHs Big 1 ao 5 pokis, y 3 rpy-
ny — 29 giten i3 Tpusanictio L1 noHag 5 pokis. [pyny KOHTponio ctaHoBUMM 16 YMOBHO 300pOBUX AiTeN. [Ans OuiHOBaHHS
(pYHKLIOHAMBHOTO CTaHy M’A30BOT CUCTEMM BU3HAYamNM CTaTUYHY i AMHAMIYHY BUTPUBANOCTi CKEMETHUX M'SI3iB 3 004MCTIEHHAM
cymapHoi ctatuyHoi BuTpuBanocti (CCB) Ta igekcy kuctboBoi cunm (IKC). Takox BU3Ha4anm nokasHuk akocTi M'asie (MAM).

Pesynkratu. 36inblueHHs «ctaxy» L1 cynpoBomxyBanocs nepepo3noainom KOMNOHEHTHOrO cknady Tina. 3i 30inbweHHsaM
TpueanocTi L1 noripwysascs nokasHuk CCB. BusiBunn 3BOpOTHWIA KOPENALAHWIA 3B’A30K MiX rniKoBaHWM reMorniobiHom
i CCB (r =-0,50; p < 0,05). Mig yac pocnimxeHHs AMHaMiYHOI BUTpMBaNocTi BUsiBunu 3HmkeHHs IKC go Ta nicns HaBaHTa-
XeHHs B iTel i3 L1 nopiBHAHO 3 rpynoko KOHTPONH, LLO NpOrpecyBarno B AMHaMiLi 3aXBOptoBaHHs1. BusiBneHi ocobnueocTi
(hyHKLiOHanbLHOro CTaHy M’s3iB NoB's3aHi 3 nokasHukom CCB (r = +0,43, p < 0,05), a Takox i3 [MAM (r = +0,52, p < 0,05).

BucHoBKN. DyHKLiOHANbHWA CTaH CKeneTHOI Myckynatypu B Aite i3 L1 xapaktepusyBaBcs 3HKEHHSIM CTaTUYHOI Ta
[AMHaMIYHOI M’A130B0I BUTPMBANOCTi. MNepLui 03HaKW 3MiH criocTepiranu BXe Ha NepLIOMY poLli 3aXBOPHOBAHHS!, BOHW NPOrpecy-
t0Tb 3i 36inbLUeHHSM TpuBanocTi L1 i npru3BoasTb A0 3HKEHHS M'SI30BOI MacK, po3BuTKY AiabeTuyHoi mionarii. OCHOBHWIA
chakTop pranKy, LLO 3yMOBHOE NOTIPLIEHHS DYHKLIOHANBHOTO CTaHY CKENeTHUX M'Si3iB, — HELLOCTaTHIl rMiKEMIYHWA KOHTPOMb.

OueHKa pYHKUMOHAABHOTO COCTOAHUA MbILLEYHON CUCTEMbI Y AETEH,
60AbHBIX caxapHbIM AMabeTom

E. E. NawkoBa, H. U. YypoBa

Llenb paboTbl — OLeHNTb (hyHKLMOHANBHOE COCTOSIHUE CKENETHOM MyCKyNaTypbl y AETel ¢ caxapHbiM Anadetom 1 tuna (CO1) B
3aBMCYMOCTU OT ANUTENBHOCTY 3a60MeBaHSi Ha OCHOBAHWM U3Y4YEHIS! CTATYECKOM U AMHAMUYECKOI oM3IYECKON BEIHOCTMBOCTY.

Marepuanbi u metoabl. Mog HabnoaeHrem Haxoaunucs 76 aetelt B BospacTe ot 11 o 17 neT, GonbHeix CA1. B 1 rpynny
Bowwnm 20 geteit ¢ npogomkutenbHocTbio CO1 Ao 1 roga, 2 rpynny coctaBuim 27 AeTen C ANUTENbHOCTLIO 3aboneBaHus ot
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1 po 5 ner, 3 rpynna coctosina u3 29 getei ¢ gautensHocTeto CL1 Gonee 5 net. Mpynny KoHTporst cocTaBunmn 16 ycnosHO
300pOBbIX AeTeN. [1N5 OLeHKM (hyHKLMOHAMBHOTO COCTOSIHMS MbILLIEHYHO CUCTEMBI ONPEAENsnM CTaTUYECKYH U AMHAMUYECKYHO
BbIHOCNMBOCTb CKEMETHbIX MbILLL, C BbIYUCIIEHUEM CYMMApPHOM CTaTu4eckoi BbIHOCIMBOCTU (CCB) M MHaekca KUCTEBOM CUsbl
(MKC). Takxe oueHnBanm nokasarenb kadyectsa Ml (MKM).

Pesynbrartbl. YcTaHOBREHO, UTO yBeNuUyeHne «cTaxay C[11 conpoBoxaanock nepepacnpeneneHnem KOMNoOHEHTHOMO cocTaBa
Tena. C yBenuueHvem npogomkutensHoct CO1 yxyawancs nokasatens CCB. YctaHoBneHa obpatHas KoppensiLMoHHast
CBSA3b MEXAY MKMPOBaHHbIM remornobuHom n CCB (r = -0,50; p < 0,05). Mpu uccnegoBaHny AMHAMUYECKOI BbIHOCIMBOCTY
oTMeyeHo cHxkeHne VKC po v nocne Harpyaku y aeten ¢ C[11 B cpaBHEHUM C rpynnoii KOHTPOMS, KOTOPOEe NPOrpeccMpoBarno
B AuHamuke 3abonesanusi. OCOGEHHOCTY (DYHKLUMOHANBHOMO COCTOSIHUS MbILLL, CBSi3aHbl ¢ nokasatenem CCB (r = +0,43,
p <0,05), a Tarke c MKM (r = +0,52, p < 0,05).

BbiBoAbIl. DyHKLMOHANBEHOE COCTOSIHUE CKENETHOM MycKynaTypbl y AeTeii ¢ C[11 xapakTepuayeTcs CHUXXEHWEM CTaT4eckon
1 AMHAMWYECKON MbILLEYHOW BIHOCIIMBOCTW. [epBble Npu3HaKu M3MeHeHWI Habnoganm yxe Ha nepBom rogy 3abonesaHus,
OHW NPOrPECCUPYIOT C yBenuyeHvnem anutensHocTi CO1, NpuBOAAT K CHKEHUIO MbILLEYHOW MacChl U pa3BuTUO anabetu-
yeckomn Muonatm. OCHOBHOM (hakTop pucka, KOTOpbINA CNOCOBCTBYET YXYALLIEHNO (hYHKLIMOHANBHOTO COCTOSIHUS CKEMETHbIX

MbILLILL, — HEAOCTATOYHbIN MMKEMUYECKUI KOHTPOSTb.

Itis well known that type 1 diabetes (T1D) is considered to
be one of the specific risk factors of sarcopenia developing
in adults. At the same time, there is lack of publications
regarded to disturbances of musculoskeletal system
in children with T1D. Although it is a junior age that is
being a critical period in formation of skeletal system.
According to the latest researches it is notices that there
is a reduction in level of physical training in children with
T1D compared to healthy kids even in terms of the equal
level of physical activity [1]. That may point to the diabetic
myopathy progress —the condition characterized by both
muscle mass and function reduction [2].

Considering the importance of skeletal muscles in me-
tabolism of lipids and glucose from the blood, the progress
of diabetic myopathy may lead to both insulin resistance
evolution and ability to lessen dysglycemic/dyslipidemic
exertion [3]. The results of the latest researches have
shown the increase of KLF15 protein in skeletal muscles
of animals with inducted T1D in terms of hyperglycemia
due to lowering of ubiquitin-ligase E3WWP1 regulation
and the further diminishing of KLF15 destruction, which
depends on ubiquitin and thus, contributes to muscle
atrophy [4].

The data of the effect of physical activity on glycemic
controlin T1D are controversial. But according to the data
obtained by Chimen et al. (2012) physical exertion didn’t
cause any positive effect on the level of glycated hemo-
globin (HbAc1) in children with T1D. The other resources
revealed the data about the credible reduction of level of
HbAc1 in teenagers with T1D going through the dosed
aerobic physical exertion [5].

The anxiety of hypoglycemia progressing after
the physical training is considered to be one of the ne-
gative factors that restrict the physical activity in kids and
teenagers with T1D. The other factor is lack of glycemic
control. So that, tests applied for the early diagnosing
of disturbances in skeletal muscles system, that always
accompany the progress of diabetic myopathy, can be
very useful.

Aim
The aim was to evaluate the functional condition of skele-
tal muscles in children with T1D, according to the duration

of disease based on studying static and dynamic physical
stamina.
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Material and methods

76 children with T1D from 11 to 17 years old were moni-
tored. According to the duration of the disease all children
were divided into three groups. The first group included
20 kids with the duration of diabetes less than 1 year. The
second group includes 27 patients with the duration of
diabetes from 1 to 5 years. The third group was formed
of 29 kids with the duration of diabetes over 5 years. The
group of control includes 16 conventionally healthy chil-
dren. All groups were representative according to the age,
gender and body mass index (Table 1).

All the kids went through the measuring of body
weight and length with the further evaluation of body
mass index (BMI). The muscular mass in kids below 14
years old was estimated according to A.M. Peters’ formula
[6]. The P. Boer’s formula was applied for kids above 15
years old and counted the gender [7]. In order to evaluate
the condition of muscular system, the skeletal muscle
index (SMI) was assessed according to the formula [8]:

SMI = (skeletal muscle mass/body mass) x 100

In children under 15 years old the body fat percentage
(BFP) was evaluated applying the following formula [9].

BFP = (1.51 x BMI) - (0.70 x age) - (3.6 x S) + 1.4

Where: S — 1 for boys and 0 for girls; BMI — Body
mass index; age — age in years.

In children over 15 years old the body fat percentage
(BFP) was evaluated applying the following formula [9].

BFP = (1.20 x BMI) + (0.23 x age) - (10.8 x S) - 5.4

Where: S — 1 for boys and 0 for girls; BMI — Body
mass index; age — age in years.

Body fat mass (BFM) was evaluated applying the fol-
lowing formula:

BFM = (BFP/100) x weight,

Where: BFP — body fat percentage; weight — weight
in kg.

The ratio between the fatty and muscle mass was
evaluated in the following way: fatty mass in kg divided
by muscle mass in kg and expressed in conventional
units (CU).
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Table 1. Distribution of children by age and gender, observation groups

Creria s JGrowpin=20___lGrow2n=2 Group 3 n =29 Group of control n= 1

Average age (years), Mtm

Number of boys, abs./ %
Number of girls, abs./ %

13.561 £ 0.52 14.08 £ 0.41
11/55.0 14/51.8
9/45.0 13/48.2

1417 £ 0.36 14.41+£047
15/51.7 9/56.2
14/48.3 7/43.8
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To define functional abilities of muscular system
static and dynamic endurance of skeletal muscles was
estimated while fixing the maximal time period of given
testing position sustaining in seconds (sec).

At the time of the endurance functional tests of skel-
etal muscles of all children with T1D included in the re-
search, feeling “before” and “after” testing were assessed
as satisfactory. Tests were performed 1 hour after eating
to determine the concentration of glucose before, imme-
diately after and 1 hour after end samples (in accordance
with the recommendations of the Protocol of rendering
medical aid to children with diabetes mellitus approved
by Order Ne 254 of the MH of Ukraine dated 04/27/2006
with changes made in accordance with the Ministry of
Health Orders Ne 55 (v0055282-09) dated 02/03/2009;
Ne 864 (v0864282-13) dated 7/10/2013). The criteria for
inclusion of patients into the research were: the consent
of the patient and his parents for participation in the re-
search; lack of ketoacidosis (ketone bodies of the urine
were determined before and after the samples); the max-
imal level of glycemia on an empty stomach on the day
of research did not exceed 10.5 mmol/L, and the minimal
level of glycemia was 5.7 mmol/L. The average level of
glycemia on an empty stomach in the first group was
7.34 £ 0.48 mmol/L, in the second group — 7.38 + 0.52
mmol/L, in the third group — 7.84 + 0.48 mmol/L. The
research excluded patients with the lack of consent to
participate in the research; children, with T1D with obe-
sity and excess body weight; with the presence of acute
inflammatory processes or congenital malformations in
the stage of decompensation.

To define the endurance of neck flexor muscle groups
all children were requested to hold the neck flexed
when lying down on the back. The chest should be on
the surface.

To define the static endurance of spinal extensors chil-
dren were requested to lift the upper body and hold it above
the surface while lying down on the abdomen with the head.
the legs on the surface and hands crossed up behind

To define the muscular endurance of abs children
were supposed to lift the legs upwards to the angle of
45° and hold when lying on the back on the surface [10].

To define the endurance of the gluteus medius chil-
dren were supposed to lift the leg up to the side up to
the possible height and hold without the rotation when
standing [11].

Total static muscle endurance (TSME) was also
evaluated. The range of muscle quality was evaluated
as a ratio of TSME to skeletal muscle index.

Skeletal muscle strength was estimated using
the wrist spring dynamometer, which was squeezed by
the patients” hand, in order to offset the age of a kid when
estimating the muscle strength, one has applied the wrist
strength index (WSI):

WSI = (wrist strength/body mass(kg)) x 100 % [2].
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The test was carried out using the wrist rubber ring-
like expander with the resistance equal to 20 kg, one had
to squeeze the expander during 30 sec.

All the results were analyzed using the set of
statistic programs Statistica 13.0 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J). Parametrical methods
that helped to evaluate simple average, mean squared
deviation and standard error were applied for normally
distributed rates. The method of correlation analysis was
used to calculate the Pearson correlation coefficient in
the normal distribution of features and the Spearman’s
rank correlation coefficient in their absence. The reliability
of the differences in the results obtained for different groups
in the normal distribution of characteristics was determined
by the parametric (Student’s criterion) method. Differences
were considered to be significant at P < 0.05 [12].

In planning this work the bioethical commission
gave permission to conduct research. All patients signed
informed consent to participate in the study. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional
and national research committee and within the 1964 Hel-
sinki declaration and its later amendments or comparable
ethical standards. Informed consent was obtained from all
individual participants included in the study. The full data
set by children, their parents, and physician that support
the findings of this study are not publicly available due to
the ethics approval originally obtained.

Results

According to the results of research it was established that
there was no significant difference in BMI in all examined
groups and all the rates were considered to be in normal
ranges (Table 2).

Instead, as the duration of T1D was increasing, a
gradual decrease in skeletal muscle index in patients
with diabetes mellitus was observed compared with
controls, becoming statistically significant after 5 years
of the disease (P < 0.05). Starting from the second
year of the disease, there was a significant increase in
the percentage of body fat (P < 0.05). Also, there is the in-
crease in the dynamics of the disease ratio of “fat mass /
muscle mass” (P < 0.05) compared with the indicator of
both the control group and the 1%t group of patients with
diabetes (Table 2). That is, an increase in the “length
of time” of diabetes was accompanied by a component
redistribution of body composition.

Taking into the account that changes in structural
component of body may affect the functional muscle con-
dition the next step of our investigation included static and
dynamic test to estimate the muscle endurance. According
to the data obtained after carrying out static endurance
tests for examined muscle groups it was established that
there was a deterioration of ability to hold the test position
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Table 2. The rates of BMI and fatty and muscle mass in children with T1D according the duration of disease, M £+ m

Creria s JGrowpin=20___|Grow2n=2 Group 3.n=29 | Group ofcontrl,n =

Body mass index, kg/m? 18.99£0.7 20,78 +0,7 20.36 + 0.57 20.51+0.89
Percent of fat in organism, % 16.86 + 0.91 19.09 £ 0.998 20.02 + 0.865# 16.14 £ 0.98
Skeletal muscle index, % 81.39+1.08 78.56 + 1.14 77.33 +1.10 8% 81.10 £+ 1.17
Fatty mass/muscle mass, CU* 0.21+£0.01 0.25 +0.015# 0.26 + 0.025# 0.20 £ 0.02

§: P < 0.05 in the period with the highest indicator of the control group; #: P < 0.05 in the period with the highest indicator of group 1; *CU: conventional units.

Table 3. The rates of static muscular endurance in children with T1D counting the duration of disease, M £+ m

Group of muscles examined, units m Group 2, n =27 m Group of control, n =16

Neck flexors, sec. 53.57 +5.178 42.75 £2.918 35.84 +2.665* 90.82 +9.47
Muscles of abs, sec. 18.67 £2.28 21.12 £1.878 18.22 £ 1.528 52.83 + 6.06
Spinal extensors, sec. 21.18 £ 1.878 20.54 + 1.768 18.33 £ 1.168 38.25+3.78
Left gluteus medius, sec. 29.47 + 2.99% 29.46 + 2.73% 29.67 + 2.59% 4046 +4.3
Right gluteus medius, sec. 30.59 + 3.458 30.36 +2.218 31.46 +2.778 43.23+47
Total static muscle endurance, sec. 157.21 £+ 11.47 138.13 £ 6.52 127.12 + 8.13%# 259.09 + 18.18
Rate of muscular quality, CU* 2.00+0.158 1.88 £0.108 1.59 + 0.118# 3.26+0.28

§: P <0.05 in the period with the highest indicator of the control group; # P < 0.05 in the period with the highest indicator of 1 group; CU*: conventional units.

Table 4. The rates of dynamic endurance of wrist and arm muscles in children with type 1 diabetes according to the duration of the disease, M = m

Indicators, units m Group 2, n =27 m Group of control, n =16

WS left, CU initial 38.11 +£3.248 37.21+1.28% 36.51+1.76% 50.75 £2.12
After test 32.85+3.32¢ 32.46 +1.78% 30.61 + 1.608 47.21+2.82
WSIM/WSI2, left, CU 1.14 £0.02 1.16 £ 0.03 1.22 +0.03%* 1.08 £0.03
WS right, CU initial 42.44 £3.228 39.73 £2.018 38.75 £2.02% 55.15+2.71
After test 36.79 £ 3,258 34.38 £ 1.758 32.63 £ 1.90% 51.52 £3.05
WSIM/WSI2, right, CU 1.12 £0.028 1.17 £0.048 1.20 £ 0.03%* 1.07 £0.01

§: P < 0.05 in the period with the highest indicator of the control group; *: P < 0.05 in the period with the highest indicator of 1 group; CU: conventional units.

in children with T1D regardless of duration of disease,
which led to statistically significant decrease of total static
muscular endurance compared to results obtained from
testing the group of control (Table 3).

The worst rates of muscle endurance were observed
in abdominal muscles. It was 2.5-2.9 times lower com-
pared to rates of the control group. It should be pointed
out that, as the duration of disease increased the rates of
total static muscle endurance were getting worse through
the neck muscles. Ifin the first year of the disease the en-
durance of this muscle group was reduced by 1.7 times
compared with the indicators of the control group, then
with a long course of diabetes (group 3) this indicator not
only statistically differed from the values of the control
group (P < 0.05), but was 1.5 times less than the same
indicator in group 1 (P < 0.05).

It was noticed that there was also worsening of mus-
cle quality rates coming with changes in static muscle
endurance in patients with T1D. There was a progressive
decreasing of given indicator from 2.00 + 0.15 CU in
the first year of disease down to 1.59+ 0.11 CU in patients
from the 3" group, which was 2 times less than the same
indicator obtained in the group of control.

The level of glycated hemoglobin (HbAc1) in
the research group increased with increase of duration
of T1D and amounted to first group 8.9 + 0.6 %, in
the second group — 9.12 £ 0.38 %, in the third group —
10.31 £ 0.28 %, It was established, that the reduced
static muscle endurance in patients with T1D is related
to the increased level of HbA1c (r=-0.35, P < 0.05). This
correlation became the most significant during the first 5
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years of disease (r = -0.50, P < 0.05). That means that
the lack of diabetes control causes significant changes
in glycemia and causes the development of chronic
complications of diabetes mellitus, as well as impaired
function of skeletal muscles.

When examining the dynamic endurance of wrist and
arm muscles using the rates of BMI it was indicated that
there was a decreased initial rate compared to the control
group, as well as its even bigger decreasing after physical
exertion (Table 4).

While WSI in the group of control decreased on
average by 6.8 % after physical exertion, patients with
T1D had 13 % less WSI index in the first 5 years of di-
sease increasing up to 16 % in patients of the 3" group
(P < 0.05), which spoke about worsening of functional
state of skeletal muscles and increased muscle fatigue,
which was observed during the first years of disease and
was in progress in terms of growing endurance. Additio-
nally, the determined particularities of functional state of
wrist and arm muscles were related to total muscular static
endurance (r=+0.43 and r = +0.37, respectively for the left
and right upper limbs, P < 0.05) and to the muscle quality
rate (r = +0.52 and r = +0.47, respectively, P < 0.05).

Discussion

The results obtained show the children with T1D to have
an obvious decrease of muscular endurance starting
from the first year of disease. It is mostly affected by
insufficient glycemic control which is proved by received
correlation relationship between glycated hemoglobin
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Llenb pa6oTbl — NpoaHanu3unpoBaTh nokasateny MMMyHorncToxummuyeckoi akecnpeccum CD44 n ALDH1, a Taioke ux koppe-
NAUMKM ¢ NponudepaTBHO 1 anonToTUYECKON aKTUBHOCTbLIO PakoBbIX kneTok Ha -1V ctagmsx (pTNM) passutus konopek-
TanbHoW ageHokapLmHomMsl (KPA).

Matepuanb! u metoabl. [poBeaeHO KOMMEKCHOE NaTorucTornorMyeckoe 1 MMMYHOMVICTOXMMMYECKOE UCCnefoBaHme one-
paumoHHoro matepuana 30 naumeHToB, NPOONepUPOBaHHbIX MO MOBOAY KOMOPEKTanbHOW ageHokapuyuHomsl -1V ctagui.

PesynbraTtbl. YCTaHOBMEHO, YTO KOMOpekTanbHas afeHoKapLMHOMa XapakTepuayetcs MeMBpaHHO-LMTONna3MaTnieckon
akcripeccueit CD44 B kneTkax CTPOMbI OMyxonu (nnoLadb MMMyHOMO3UTUBHbIX kneTok B KPA = 61,26 (42,58; 79,15) %).
Mnowaab, 3aHMMaemMas 3TUMK KneTkamu, JOCTOBEPHO Bo3pacTaeT npum nporpeccun paka ot | k |l ctagum, a Takke npsmo
Koppenupyert ¢ rmy6u1HO MHBA3WMW OMyXOrK, HarM4MeM PErvoHapHBIX 1 OTAANEHHbIX MeTacTa3oB. KonopekTanbHas kapLuyHoMa
XapaKkTepuayeTcs LuTonnasmaruyeckon akcnpeccren ALDH1 B kneTkax cTpoMbl onyxonu. MNnowags MMYHOMNO3UTUBHBIX
kneTok ctpombl B KPA = 40,22 (22,54; 47,77) %, LOCTOBEPHO BO3pacTaeT npu nporpeccuun onyxonm ot Il k IV ctaguu, a
TaKKe NPSIMO Koppenupyer ¢ rybuHon ee HBauu. B konopekTanbHo KapLmMHOMe Takke OTMeYeHa LuTonnasmarndeckas
akcnpeccust ALDH1 B pakoBbIX KIeTKax; niowagb MMMYHONO3UTUBHBIX pakoBbix knetok B KPA = 42,15 (32,06; 50,42) %.
Nnowwaab UMMYHOMNO3WTUBHBIX PAKOBbIX KNETOK AOCTOBEPHO Bo3pacTaeT npum nporpeccum onyxonu oT Il k IV ctagum u npsmo
Koppenupyert ¢ Kaxabim 13 nokasatenen pTNM. KoppensumoHHbIi aHanua nokasarenei aKernpeccumn n3yveHHbIX Mapkepos
CTBOSIOBbIX KIETOK, @ Taloke MapkepoB NponundepaLmn 1 anonTo3a No3BonW yCTaHOBUTL 3aKOHOMEPHOCTY: BO3pacTaroLLas
npu nporpeccun KPA nnowaab CD44-no3nTUBHBIX KNETOK CTPOMbI aCCOLMMPYETCS CO CHUKEHUEM YPOBHS Nponudepaumm
PaKoBbIX KIETOK, a Takoke C akTUBaLMen anuTenuanbHO-Me3eHXMarbHOro Nepexofa NocrneaHWX; BospacratoLas Ha 6onbLumx
cragusax KPA nnowwaab ALDH1-no3UTUBHBIX KIETOK CTPOMbI aCCOLMUPYETCS CO CHUKEHWEM YPOBHS anonTo3a PakoBbIX KINETOK.

BuiBoabl. MNnowage CD44-n03MTHBHbIX KIIETOK CTPOMbI JOCTOBEPHO BO3pacTaeT npu nporpeccuv onyxonm o | k Il ctagum n
accoLMMpyeTCs CO CHUXKeHVeM nponudepaLmy pakosbix kneTok. Mnowwaas ALDH1-no3nTUBHBIX KIETOK CTPOMbI JOCTOBEPHO
BO3pacTaeT npw nporpeccuy onyxonu ot I k IV cTagum n accoummpyeTes Co CHUXKEHUEM anomnTo3a pakoBbIX KMETOK, a nnoLagb
ALDH1-no3nTVBHbIX pakoBbIX KMETOK 4OCTOBEPHO BO3pacTaeT npu nporpeccun onyxonw oT Il k IV ctagun.

3HaueHHs CD44- i ALDH 1-no3uTMBHUX CTOBOYPOBUX KAITUH Y nporpecii
KOAOPEKTaAbHOI aAeHOKapLUHOMMU

M. A. Wnwkin, B. 0. TymaHcbkui, T. 0. XpUcTEHKO

Meta po6oTu — npoaHaniayBarty nokasHuku imyHorictoximiuHoi ekcnpecii CD44 ta ALDH1, a Takox ix kopensiji 3 nponichepatus-
HOO Ta anOMTOTUYHOKO AKTUBHICTIO pakoBuX KNiTUH Ha -1V cTagisx (P TNM) poasuTky konopektanbHoi aaeHokapLiHomu (KPA).

Matepianu Ta meTogu. BukoHanm kKoMmnnekcHe NaToricTonoriyHe Ta iMyHoricToxXiMivHe AOCNiMKeHHs onepaviiHoro Matepiany
30 nauieHTiB, AKX NpoonepyBanu 3 NpUBoAY KOropekTanbHoi ageHokapumHomu -1V cragin.

Pe3ynkratn. BctaHoBunw, WO KonopekTanbHa ageHoKapLMHOMa XapakTepusyeTbecs MeMOpaHHO-LMTONNasMaTu4Ho
ekcnpecieto CD44 y kniTrHax CTPOMM MyXSMHK (NnoLla iMyHono3uTueHUX knituH y KPA = 61,26 (42,58; 79,15) %). Mnowwa,
Ky 3aiMaroTb Li KIiTUHK, BiporiaHO 30inbLUyeTbCA Nig Yac nporpecyBaHHs paky Big | 4o Il cragii, a Takox npsimo kopentoe 3
TIMBMHOLO iHBA3IT MYXIUHK, HASIBHICTIO perioHapHuX i BinhaneHux MeTtactasis. KonopekTtanbHa kapLyHoMa XapakTeprayeTbest
umuTonnaamarnyHoto ekcripecieto ALDH1 y kniTuHax cTpomMu nyxuHu. Mnotla iMyHonosnTueHKX KnitiH ctpomm B KPA = 40,22
(22,54, 47,77) % BiporigHo 36inbLUYETLCA Mif Yac nporpecyBanHs NyxnuHu Big Il go IV cTagii, a Takox kopentoe 3 rmunbuHoto
i iHBasii. B konopekTanbHil ageHoKapLMHOMI TakoX HasiBHa LmTonnasmartuyHa ekcnpecis ALDH1 y pakoBux kniTuHax; nno-
LA iMyHOMO3NTMBHUX pakoBKx KNiTuH B KPA = 42,15 (32,06; 50,42) %. MroLua iMyHONO3UTUBHUX PaKoBMUX KMITUH BIpOrigHO
3pocTae nig vac nporpecysaHHs nyxnuHm Big Il go IV cragii i npsamo kopentoe 3 koxHuM i3 nokasHukis pTNM. KopensuinHui
aHani3 NokasHWKiB eKCrpecii 4oCniZKeHNX MapKepiB Nokas3aB 3akoHOMIpHOCTI: nnotia CD44-no3UTUBHMX KMITUH CTPOMM, LLO
36inbLUyeTbCS Nif Yac nporpecyBaHHs KPA, acouitoeTbes 3i 3HMKEHHSIM piBHS nponicepaLlii pakoBuMX KIiTUH, @ TaKOX 3 akTu-
BaLlieto eniTenianbHO-Me3eHxiamanbHOro nepexody octarHix; nnota ALDH1-no3UTUBHMX KIITUH CTPOMMU, LU0 36inbLLIyeTbCS
Ha BuLmx cTagisax KPA, acowitoeTbCs 3i 3HUKEHHAM PiBHSA anonTo3y PakoBUX KMITUH.

BucHoBku. Mnowa CD44-no3vTyBHKX KNITWH CTPOMM AOCTOBIPHO 3pocTae npu nporpecii nyxnuHu Big | go Il craaii Ta aco-
LIKOETBLCA 3i 3HWKEHHAM nponidepadii pakoBux knitH. Mnowa ALDH1-No3nTUBHMX KNiTUH CTPOMM BipOrigHO 3pocTae npu
nporpecii nyxnuhu Big Il go IV cTagii Ta acouitoeTbCs 3i 3HMKEHHSIM anonTo3y pakoByX KNiTWH, a nnowia ALDH1-no3ntneHux
paKOBMX KMITUH BiporigHO 3pocTae npu nporpecii nyxnuhuy Big Il go IV cragii.
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Significance of CD44- and ALDH1-positive stem cells
in colorectal adenocarcinoma progression

M. A. Shyshkin, V. 0. Tumanskyi, T. 0. Khrystenko

Aim - to analyze CD44 and ALDH1 immunohistochemical expression levels, as well as their correlations with proliferative
and apoptotic activity of cancer cells in colorectal adenocarcinoma (CRA) of stages -1V (pTNM).

Materials and methods. Pathohistological and immunohistochemical studies of surgical material from 30 patients who un-
derwent surgical treatment of colorectal adenocarcinoma (stages |-IV) were carried out.

Results. It was established that colorectal adenocarcinoma is characterized by membranous and cytoplasmic CD44 expression
in stromal cells (the area of immunopositive cells in CRA = 61.26 (42.58; 79.15) %), the area taken by the cells significantly
increases during the tumor progression from stage | to stage Ill and directly correlates with the depth of the tumor invasion,
as well as the presence of regional and distant metastases. Colorectal adenocarcinoma is characterized by cytoplasmic
ALDH1 expression in the tumor stomal cells; the area of immunopositive cells in CRA = 40.22 (22.54; 47.77) % and signifi-
cantly increases during the tumor progression from stage Il to stage IV, as well as directly correlates with the depth of its
invasion. Cytoplasmic ALDH1 expression in cancer cells of colorectal cancer was also revealed; the area of immunopositive
cancer cells in CRA = 42.15 (32.06; 50.42) %. The area of immunopositive cancer cells significantly increases during the tu-
mor progression from stage Ill to stage IV and directly correlates with each of the pTNM indexes. The correlation analysis
of the indexes obtained for studied markers, as well as the markers of proliferation and apoptosis, made possible to reveal
the next tendencies: the increasing area of CD44-possitive stromal cells in CRA is associated with decreasing cancer cells
proliferation level, and also with the activation of epithelial-to-mesenchymal transition; the increasing area of ALDH1-possitive
stromal cells is associated with decreasing cancer cells apoptosis level.

Conclusions. The area of CD44-positive stromal cells significantly increases with the tumor progression from stage | to stage
lIland is associated with decreasing of the cancer cells proliferation level. The area of ALDH1-positive stromal cells significantly
increases with tumor progression from stage Il to stage IV and is associated with decreasing of the cancer cells apoptosis
level, while the area of ALDH1-positive cancer cells significantly increases with tumor progression from stage Il to stage IV.

Mo maHHbiIM GLOBOCAN 2018, konopekTtanbHblii pak
3aHKMaeT TPETbE MECTO CPEAY MPUYMH OHKONTOTUYECKOM
CMEPTHOCTY 1 YETBEPTOE MECTO Cpeam Hanbonee yacto
ANarHoCTUpyeMbIX 3110Ka4YeCTBEHHbIX HOBOOOPA30BaHMIA;
B pa3BUBAOLLMXCS CTPaHaxX OTMeYeH pocT 3aboneBaemo-
¢t [1]. Hambonee pacnpocTpaHeHHbI rTMCTONOMYECKMIA
BapWaHT 3TOro paka — KonopekTanbHas afeHoKapLMHoMa
(KPA), passrBaroLwasncs U3 anMTennoLMTOB TONCTON
kuLwkn. O606LLas COBPEMEHHbIE AaHHbIE 00 OHKOreHese,
MOXHO cka3aTb, 4To KPA pasBuBaeTcs B crydasx, korga
B 3NMUTENMOLMTAX HaKamNnMBAETCA CEPUS FEHETUHECKNX
U 3MUTEHETUYECKMX aHOMarMWI, YTO NPUBOAUT K U3MEHE-
HUIO MOPEONOTUYECKNX U PYHKLIMOHAMbBHbIX CBOWCTB B
nocreayoLLyX Nonynaumsax KneTok [2].

Ocobblii MHTEpEC BbI3LIBAET TEOPKSA O PAKOBbIX
crBonoBbIX knetkax (PCK). PCK npencraensior cobon
cyGnonynsLm CTBONOBLIX KIETOK OMyXOmK, KOTOpbIe JToka-
N30BaHbI B CTPOME PAKOBOM OMyXOMnu (ME3eHXUMarbHbIe
CTBOIIOBbIE KIETKM) 1 CPEAY 3MOKa4YECTBEHHBIX ANUTENO-
LIMTOB OMyXomnu (COGCTBEHHO PaKOBbIE CTBOMOBbIE KITETKM)
[3]. BsammopericTBre Mexay Me3eHXMarbHbIMU CTBOMO-
BbIMU M COOCTBEHHO PakoBbIMW CTBOMOBLIMU KNETKAMM
noka u3y4eHsl HegoctatouHo. PCK obrnagatot cnoco6Ho-
CTb}0 K CAMOOGHOBMEHMIO, CUMMETPUYHOMY 1 aCCUMETPUY-
HOMY JENEHMI0, YaCTUYHOM AndHEPEHLIVPOBKE, @ TaKkKe K
CyLLECTBOBaHWIO, CAMOOBHOBNEHMIO M AndhpepeHLpoBKe
BHe nepsyyHon onyxonu [4]. Cpean n3y4eHHbIX CBOCTB
CTBOMOBbIX PAKOBbIX ¥ ME3EHXMMarbHbIX CTBOMOBbIX
KNeToK pakoBblX HOBOOOpa3oBaHUM — CMOCOBHOCTL K
NPOMOLIMM OMYXONEBOTO POCTA, PELMAMBUPOBAHUIO U
METacTasnpoBaHu0 paka, hopMMPOBaHWI0 XMMMUOPE3u-
CTEHTHOCTH HeKoTopbIX onyxornen [5,6]. Myn pakoBbix v
MEe3EHXUManbHbIX CTBOMOBBIX KMETOK B PA3MMYHbIX BU-
Jax paka OLEHVBAIT N0 KOSKCNPECCUM STUMU KIeTKamMu
onpeaenexHbix IMX mapkepos, npu usyveHun KPA ans
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onpenenenns PCK Hanbonee yacto npumeHsitotr CD44,
CD133, ALDH1, EpCAM [7].

CD44 — meMBpaHHbIN rMyKonpoTenH, obnaaatoLwmii
LUMPOKUM CMEKTPOM (PYHKLIMOHANbHBIX CBOMCTB. Porb
CD44 onocpepyeTcsa ero cnocobHOCTbI0 CBS3bIBATH
pasfnuyHble KOMMNOHEHTbI BHEKNETOYHOrO MaTpuKca,
BKITKOYAs rManypoHOBYHO KUCIOTY 11 OCTEOMOHWH, a Takke
MOIEKYTbl-«MECCEHIKEPDI», TaKUE Kak (DaKTopbl pocTa,
MPUCYTCTBYIOLLME B OMYXOMEBOM MUKPOOKPYXEeHUW. -
anypoHoBas KCMOTa U OCTEOMOHWH, B CBOKO 04epedb,
1306MNYIOT B HULLE NENKEMUYECKUX CTBOIOBBIX KNETOK
1 B HULLIE CTBOJOBbIX KMETOK Pa3nyHbIX CONMAHbIX Omny-
XOmew, re OHM COCcOBCTBYHOT MOAAEPKaHIII0 NOMyNALMIA
PCK [8]. B psige pabot nokasaHo, 4to CD44 yyacTeyet
B aKTVMBALMW HECKOMNbKMX CUrHambHbIX MyTER, BKMOYas
MAPK-, PI3K/Akt- 1 Wnt-kackagpbl. [NocnegHue, kak
XOPOLLO 13BECTHO, PETYNINPYIOT NponudepaLmio 1 aud-
¢hepeHLMPOBKY KNETOK, anonTo3 U ANuTenmanbHo-Me3eH-
XvManbHbI nepexog (AMI), T. e. knoyeBble MexaHU3MbI,
AMCPEerynauns KOTopbIX MPUBOAUT K OMyXONeBoi npo-
rpeccum [9-13]. [lokasaHa B3aMMOCBA3b MexXay 3KC-
npeccueit CD44 n aktnBHocTbio MMP-9, perynupytoLuei
MHBa3MBHbIE CBOWCTBa onyxornen [11]. OgHako usyyeHue
MexaH13MoB BoBrneyeHnst CD44 B koriopekTarnbHbIi KaH-
LleporeHes eLLe Jarneko OT 3aBepLUEHMs.

ALDH1 (anbgermpnerngporeHasa 1) — «metabo-
NNYECKMn MapKep» CTBOJIOBbIX KIETOK YeroBeka. JTo
NAD(P)+-3aBucumbinn hepMeHT, obecneymsarownm
OKWCIIEHME LUMPOKOTO CMeKTpa 3HAO- W 9K30reHHbIX
anbaernaoB, OCHOBHAs (PyHKLIMS KOTOPOro — 3aluuTta B
YCMOBMSIX OKCMAATMBHOMO cTpecca. [eTokcuduumpyto-
was cnocobHoctb ALDH1 — ogHa 13 ocHoB «aonrone-
Tns» PCK, obecneunBas vx 3aLimTy OT OKUCIIUTENBHOMO
nospexaeHus. Taoke ALDH1 urpaet kntoyesyto pornb B
B1oCUHTE3E Psifia MONMeEKyYN-perynsaTopoB, TakuX Kak pe-

Key words:
colorectal

cancer, cd44
antigen, aldehyde
dehydrogenase 1,
cell proliferation,
apoptosis.
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TMHOEBas! KUCIOTa, Y-aMUHOMACHsiHast KucnoTa, 6eTamH
[14]. ALDH1 obecneuvBaeT TpaHCHOpMaLWO peETMHOAmb-
[lernaa B pETVHOEBYIO KUCIMOTY — CUTHANBbHYH MONEKYTTY,
HeobxoaMMyto A4S aKTUBaLIMK KNETOYHON nponudepaim
1 andbdpepeHumpoBkm. Bonee Toro, ALDH1 obecneunsaer
YCTOMYMBOCTb K anKUIIPYHOLLM XEMOTEPaneBTUHECKUM
areHTam, 3anyckas HeobpaTMoe OKUCTIEHNE anKubHbIX
rpynn [15]. Mapkep achheKTVBHO NpUMeHsNKM Anst obHa-
pyxeHus nyna PCK B pake MONo4HO xenesbl, poToKo-
BOW KapLMHOME NoMenyao4Hom xenesbl, a Taoke B KPP
[15-21]. okasaHa ponb ALDH1 kak npomoTopa OMI1
paKoBbIX KNETOK: aTUMUYHbIE ANUTENUOLMTHI yTpauNBatoT
andbepeHLMpPOBKY 1 0BpeTatoT CBOWCTBA CTBOOBbIX,
YTO MPSIMO KOPPENUPYHOT C BO3paCTaHWeM rnyOuHbl MH-
Ba3um OMyxonu 1 ee MeTacTtasumpoBaHvem [17].

Takum 06pasom, Mo AaHHbIM Hay4HOW NUTEpPaTypbl,
oba mapkepa (CD44 n ALDH1) BoBneyeHbl B KOnopek-
TanbHbIi OHKOTEHE3 MyTEM OMOCPELOBaHNS Pa3NMNYHbIX
CUrHamnbHbIX KackafoB, BKMOYas Te, YTO PerynmpyloT
nponudepaumnio, AnddepeHLMpPOoBKY, BbKMBAaEMOCTb
KNeTOuHbIX nonynaumia n M.

Yucno paboT, NoCBALLEHHbIX CPABHUTENBHOMY aHarnmay
akcnpecci CD44 n ALDH1 B KPA orpaHuyeHo, a npotu-
BOPEYMBOCTb PE3YNLTaToB 3TVX PaboT OCTaBMSET BOMPOC O
3Ha4MMOCTM SKCPeccum 3Trx Mapkepos B KPA OTKPbITLIM.

LieAb pa6oTbi

MpoaHanuanpoBaTb nokasareny UMMYHOrMCTOXMMUYE-
ckom akcnpeccum CD44 n ALDH1, a Takke ux koppensumm
C nponudepaTBHON M anonTOTUYECKOW aKTUBHOCTHIO
pakoBbix knetok Ha I, Il 1l, IV ctagusax (pTNM) passutus
KonopeKTanbHOWM aAeHOKapLMHOMbI.

Matepuanbl 1 MeToAbI UCCAEAOBAHUA

MpoBeneHo natomMoponornyeckoe ¥ UMMYHOTMCTOXU-
muyeckoe (MMX) nceneposanne KPA B onepauyoHHOM
matepmane 30 naumeHToB B BodpacTe 43—72 roga, KoTo-
pbIM MPOBEAEHO ONEPATUBHOE BMELLIATENBCTBO B CBSA3M C
pakoMm AvcTanbHOro oTaena ToncToi kuwku. Ha ocHoBa-
HWUW Pe3ynTaToB NAaTOMOPCIONOMMYECKOrO UCCIIEN0BaHMS
B COOTBETCTBUM C AeNCTBYHOLEen knaccudukaumen pTNM
cchopmupoBany 4 rpynnbl Habnogenus: | ctagua KPA
(T,,N, M,) = 5 6onbHbIx, Il cragua KPA (T, , N, M) -9
BorbHbix, Il cragna KPA (T, , N, ., M;) — 10 GonbHbiX,
IV cragua KPA (T, N, , M,) — 6 GonbHbIx. B kadectse
rPYNMbl KOHTPOMS UCMOMb30BaH CEKLMOHHBIN MaTepuan
10 ymepLumnx 60mnbHbIX — (hparMeHTbl CTEHKU AUCTaNbHOM
TOMNCTOM KMLLKW OObIYHOW TMCTONOMNYECKO CTPYKTYPbI.

OnepaLmOHHbIi 1 CEKLIMOHHBI MaTepuan (ukcnpo-
Barm B 10 % 3abydepeHHOM chopmanuHe u 3anmeanu
B napacuH. Oco6EHHOCTH TMCTONOTMYECKOrO CTPOEHUS
1ccneaoBaHHbIX 06pa3LOoB 13yyarnu B cpesax, OKpaLleH-
HbIX reMaToKCUIIMHOM 1 303uHOM. UIMX-nccneposaHue
NPOBOAWIIN MO CTAaHAAPTHON METOAVKE, NPEaYCMOTPEH-
HOW Mpou3BoguTenemM aHTuTen. Mcnonb3osanu nonu-
KroHanbHble aHTuTena k CD44 (CD44 Std./HCAM Ab-4,
Thermo Scientific, USA), MOHOKNOHanNbHble aHTUTENa K
ALDH1 (ALDH1A1, Clone 5A11, Thermo Scientific, USA),
cuctemy Buayanusauuu EnVision FLEX ¢ anammHo6eH-
anauHom (DAKO, USA).
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Pesynbratbl AMX-peakuunii udyvanu B MuKpockone
Axioplan-2 (Carl Zeiss, Germany). B kaxgom cnyyae
oueHuBanu nnowaam CD44-no3antmeHbiX 1 ALDH1-no-
3UTUBHBIX KIETOK B OMyXOnM METOLOM (hoTOLMEPOBOM
MophoMETPUN B 5 CTaHAAPTU30BAHHBIX MONAX 3PEHUS
MUKpockona npu yBenuyeHun x200 nyTem pacyeTa uncna
nyKcenen MMMYHOMO3UTUBHOTO LMCHPOBOro U30BpaxeHns
COOTBETCTBYIOLLErO MapKepa K 0bLLemy Yncny nukcenen
B M306paxeHny, BolpaXeHHOMY B %.

CraTuctnyeckyto 06paboTky nomnyyveHHbIX AaH-
HbIX MPOBOAMMM NpK Nomoln naketa Statistica®
for Windows 13.0 (StatSoft Inc., nuuyeH3ns Ne
JPZ8041382130ARCN10-J). Bbluncnsanu meanany
(Me), HxHWA 1 BepxHWI kBapTuin (Q,; Q,); cpaBHeHme
mMexay AByms rpynnamy HabnoaeHuin NpoBoaunn npu
nomoLm kputepns MaHHa—YWuTHW, mexay Tpems u 6o-
nee rpynnamu HabniofeHuin — npy NOMOLLUW KpuTepus
Kpackena—Yonnwca; koppensunoHHbIA aHan1s npoBeaeH
C NpVYMeHeHneM koadduLeHTa PaHroBO KOPPeEnsLMM
CnmpmeHa. Pe3ynbtathl cunTani CTaTucT4eckn 3Hauu-
MbIMK Ha ypoBHe 95 % (p < 0,05).

Pe3yabTathl

Mpn UMX-nccnegoBaHnn ¢ MCMONb30BaHUEM aHTUTEN
k CD44 nonoxwmtensHoe membpaHHO-LMTONNa3matu-
Yyeckoe OKpaluMBaHWe Habnoganu B KneTkax CTPOMb
onyxonu. Mnowaab CD44-n03nTUBHBIX KIETOK B CTPOME
KPA cocraBuna 61,26 (42,58; 79,15) %. Mpw cpaBHu-
TenbHOM aHanuse nnowaan CD44-no3nTUBHbBIX KNETOK
CTPOMBbI Ha pasHbIx cTaamsx paseuTus KPA ycTaHoBMNEHO,
yto B KPA | n Il ctaguit nnowagb CD44-no3nTnBHbLIX
knetok cTpombl coctasuna 31,41 (19,87; 42,15) % (puc.
1) vs. 48,26 (35,44; 61,45) % cTaHOapTM30BaHHOrO Nons
3pexus onyxonu, p < 0,05; B KPA Il n lll ctagun — 48,26
(35,44; 61,45) % vs. 78,36 (61,13; 80,06) % (puc. 2), p
< 0,05; B KPA lll n IV cTtaguin — 78,36 (61,13; 80,06) %
vs. 75,70 (69,35; 80,33) % cTaHZapTU30BaHHOMO Nons
3peHus onyxonu, p > 0,05. Takum o6pasom, ycTaHOBNEHO
HanuuMe OOCTOBEPHOrO pocTa MroLlaau, 3aH1Maemon
CD44-n0o3uTvBHbLIMM KNETKaM1 CTPOMbI NPy Nporpeccum
KPA ot I k Il ctagmu (puc. 3).

MonoxwutensHas NIMX-akcnpeccuss ALDH1 otmeyeHa
B LmMTonnasme kretok ctpomel KPA, a npu nporpeccuu
onyxonu — 1 B uuTONna3me pakoBbix knetok (ALDH1*
pakoBble kneTkun obHapyxeHbl B 50 % cnyyaes KPA
-V cTagwni).

Mnowanb ALDH1-N03NTMBHbIX KNETOK CTPOMbI
KPA coctasuna 40,22 (22,54; 47,77) %, a nnowagb
ALDH1-no3nTuBHbIX pakoBbix kneTtok — 42,15 (32,06;
50,42) % cTaHOapTU30BAHHOMO MOMS 3PEHUST OMyXOmH.
Mpu cpaBHuTensHOM ananuse nnowaaun ALDH1-no-
3UTUBHBIX KNETOK CTPOMbl Ha pasHbix cTagusax KPA
yctaHosneHo: B KPA | v Il ctaguin onu coctasnsinm 20,66
(18,51; 21,47) % vs. 25,75 (20,56; 32,86) % nnowaam
onyxonu (puc. 4), p < 0,05; 8 KPA Il n Il ctaguin — 25,75
(20,56; 32,86) % vs. 44,93 (41,17; 50,01) %, p < 0,05; B
KPA Il n IV cTtaguin — 44,93 (41,17; 50,01) % vs. 48,36
(42,15; 55,17) % nnowagmn onyxonu, p >0,05. MNpu
cpaBHUTENBLHOM aHanmse nnowaam ALDH1-no3nTuBHbIX
pakoBbIX KeTok oTMedeHo, 4to B KPA Il u lIl ctaguin nx
nnowagpe cocrasnsna 37,17 (31,07; 47,18) % vs. 34,25

Matonoris. Tom 17, Ne 2(49), TpaBeHb — cepneHb 2020 p.



Original research

Puc. 1. Sxcnpeccus CD44 B cTpoMe KonopekTanbHoit ageHokapumHoms! | cragun. CD44

100 3 Std./HCAM Ab-4 (Thermo Scientific, USA). 36. x200.
90 Puc. 2. Okcnpeccust CD44 B cTpome KomopekTanbHoi apeHokapumHomsl Il cragum.
—|_ CD44 Std./HCAM Ab-4 (Thermo Scientific, USA). 36. x200.
80 = -
o Puc. 3. Mokasatenu nnowaam CD44-no3nTHBHBIX KNETOK B CTPOME KONOPEKTanbHOM
L 70 apeHokapumHombl 1, 11, 111, IV craguit (pTNM).
£
% 60 l Puc. 4. Oxkcnpeccust ALDH1 B kornopekTtanbHoii ageHokapumHome Il ctagn. ALDH1A1/
£ Clone 5A11 (Thermo Scientific, USA). 36. x200.
S
5 50
g o Puc. 5. Skcnpeccusi ALDH1 B konopekTanbHoii ageHokapumHome |V ctagum. ALDH1A1/
° w0 Clone 5A11 (Thermo Scientific, USA). 36. x200.
30 o Puc. 6. Mokasatenu nnowaan ALDH1-n03nTMBHBIX KNETOK CTPOMbI B KONOPEKTanbHOI
apeHokapuuHome |, 11, 111, IV craguii (pTNM).
2 J_ Puc. 7. Tokasatenu nnowaan ALDH1-no3nTuBHbIX pakoBbIX KIETOK B KONOPEKTarbHOM
10 EI gﬂseii;gno/ apeHokapuuHome |1, 111, IV ctaguit (pTNM).
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuua 1. Pesynbrathl KOPpensaLUMOHHOrO aHanu3a nokasarenen akcnpeccun mapkepos CD44, ALDH1, Ki-67, kacnasbl-3 n nokasateneit pTNM
B KONOpEKTarnbHON ageHokapLyHome (C y4eTom AaHHbIx [18,19])

CD44 ALDH1 ALDH1 Ki-67
cTpoma pakoBble knetku | [18,19]

CD44

ALDH1 ctpoma

ALDH1 pakoBble KneTku
Ki-67 [18,19]

Kacnasa-3 [18,19]

1,00 0,29 0,78* -0,62*
0,29 1,00 0,55* -0,10
0,78* 0,55* 1,00 -0,1
-0,62* -0,10 -0,1 1,00
-0,10 -0,49* -0,23 0,70*

Kacnasa-3
[18,19]

-0,10
-0,49%
-0,23
0,70*

N T N
0,48* 0,53* 0,38* 0,27
0,45* 0,28 0,21 0,19
0,33* 0,39* 0,62* 0,23
-0,41* 0,01 -0,14 -0,29
0,29 0,10 0,26 0,31

*1 Hanuuue KoppensiLMoHHOM cBsi3m (p < 0,05).

174

(26,47; 42,15) % craHOapTM30BaHHOM MoLWaan cpesa
onyxonu, p > 0,05; B KPA lll n IV cTagwit — 34,25 (26,47;
42,15) % vs. 50,56 (45,84; 61,38) % (puc. 5) nnowaan
onyxonu, p < 0,05. Takum 06pa3om, yCTaHOBIIEHO Hamnu-
Yne [OCTOBEPHOTO YBEMMYEHMS NITOLLAAN, 3aHUMAEMON
ALDH1-no3unTtvBHbIMKU KneTkamu ctpombl KPA npu ee
nporpeccum ot | k Il ctagum (puc. 6), a Takke gocToBep-
HbIn pocT nnotaan ALDH1-no3nTnBHbIX pakoBbIX KNETOK
onyxonv npu ee nporpeccum ot Il k IV ctagum (puc. 7).

B npepbigywmnx paboTtax onucaHbl MOMEKynsp-
HO-MMMYHOTUCTOXMMMYECKMe 0COBEHHOCTU mponude-
paumn 1 anonto3a B KPA [21,22]. YcTaHOBNEHO, YTO
onyxonesble knetkn KPA xapakTepusyloTcs cpegHum
YPOBHEM 3KCMPeCcCun Mapkepa KneTouHomn nponudepa-
umm Ki-67 (41,20 (36,62; 59,42) %), a Takke obpaTHON
koppensumei (r = -0,41) mexgy ypoBHEM WX Nponu-
¢hepaTMBHON aKTUBHOCTM KIETOK W rnyOMHOWA MHBA3MK
(pT) onyxonu. 3TV AaHHblE COrMacylTcs C AaHHbIMM
napannensHo nposegeHHoro MNLUP-uccnenosanus, B
KOTOpPOM Moka3aHo, 4yT1o npwm nporpeccun KPA ot | k IV
CTaumn CHMXaETCs TPaHCKPUMNLMOHHAs aKTUBHOCTb reHa
Ki-67. OTMeueHo Takke, YTo pakoBble kneTku KPA xa-
paKTEPU3YIOTCS HA3KVM YPOBHEM anonTo3a, OLEHEHHbIM
no akcnpeccuu kacnasbl-3 (28,72 (15,64; 76,71) YEOI)
Ha Kagoi 13 nocnefoBatenbHbIX CTaaun Nporpeccum
onyxonv.

B koHTEKCTE AaHHOM paboThkl NpoBEAEeH KoppensLy-
OHHbI aHanmn3 nokasartenei nnotwaam CD44-no3nTuBHbIX
1 ALDH1-nosutuBHbIx knetok B KPA, napameTtpoB ony-
xonv no pTNM 1 ypoBHeit nponudepauyu 1 anonTtosa
PaKOBbIX KMETOK, OLeHEHHbIX No UIMX-akcnpeccm mapke-
poB Ki-67 1 kacnasbl-3 COOTBETCTBEHHO. YCTaHOBMEHHbIE
Koppensuum npeacraeneHsl B mabnuuye 1.

06¢cyxaeHue

CornacHo nony4eHHbIM AaHHbIM, KPA xapaktepusyertcs
MeMOpaHHO-LMTONNa3maTtuieckon akcnpeccuen CD44
KneTkamy CTPOMbI, KoTopble oueHmBatoT kak PCK [9].
Mnowanb CD44+ knetok cTpoMbl cocTaensieT 61,26
(42,58; 79,15) % nnowaan ctaHOapTU30BaHHOrO Nons
3peHust onyxonu. OTMeYeHO JOCTOBEPHOE BO3pacTaHme
nnowaan CD44-no3nTUBHBLIX KNETOK CTPOMbI NMpU Npo-
rpeccumn KPA o | k Ill ctapguu, a Takoke ycTaHoBeHa nps-
mas koppensaums mexay nnowanbto CD44-no3nTUBHbIX
KIeTok CTpoMbI U cTagveit nporpeccun pTNM onyxonu.

M3BecTHO, uTo CD44-N03UTMBHBIE KNETKW MOTYT Kak
aKTMBMPOBATb, TaK 1 yrHETaTb NPONMEpaTUBHYHO akTVB-
HOCTb PaKOBbIX KMETOK B 3aBUCUMOCTM OT UX NIOTHOCTU
B MUKPOOKPY>XEHUM OMYXOIN: MPU HU3KOW MIOTHOCTU
6enok merlin pocchopunupyetcs n obpasyeT komnnekcsl
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¢ ERM n CD44. Komnnekc merlin + CD44 cBsa3biBaeTCs
¢ RTK-peuenTtopamu, 4To NpUBOAMT K akTuBaumn Ras/
Raf/Mek/Erk-curHansHoro nyTu, cpeam 3pgeKkToB KOTo-
POVt — CTUMYMALWMS NponudepaLmn pakoBbIX KNETOK. Mpu
BbICOKOW MITOTHOCTM KIETOK MUKPOOKPYKEHIS! YTHETAETCS
docopunmposarune benka merlin, COOTBETCTBEHHO,
«BbIKITO4AETCS» OMMUCaHHBIA BapuaHT akTuBauum Ras/
Raf/Mek/Erk-kackapa [13].

KoppensiumoHHbIi aHannu3 mexay nnowanbio
CDA44-no31TMBHbIX KNETOK CTPOMbI M YPOBHEM 3KCMpec-
cuM Mapkepa nponudepatnuBHon akTusHocTH Ki-67
OMyXOneBbIMU KNMETKAMK yKasan Ha Hanuuue obpar-
HOW cBsian cpegHen cunbl (r = -0,52) Mexay AaHHbIMU
nokasatensimu: Bo3pacTatoLlasi npu nporpeccun KPA
nnowage CD44-no3UTMBHBIX KNETOK CTPOMbI acCoLUM-
PYeTCs CO CHKEHMEM NponudepaTiBHON aKTUBHOCTU
pakoBbIX KneTok. OnucaHHbIi MexaHuam, onocpeno-
BaHHbIA Genkom merlin, 06bsiCHAET 3Ty accoumauuio:
npu Bo3pacTaHWu Nnoliaaun, 3aHUMaeMoi B CTpoMe
onyxonu CD44-nosutneHeiMn PCK, nogasnsercs npo-
nudpepaTMBHas aKTMBHOCTb PAKOBbIX KMETOK. [MpuHMMas
BO BHUMaHWe, 4TO 3TU NPOLECChI MPOUCXOAST Ha GoHe
nporpeccuy onyxonu ot | kIl cTagusm, a Takke yunTbiBas
pe3ynbTaThl U3y4eHust nponmndepaLyv 1 anonTosa KneTok
B nonvnax-npekypcopax KPA [24], moxHo nonaratb, YTo
BO3pacTaroLLas nponudepaTuBHas akTUBHOCTb aTvnny-
HbIX 3MUTENMOLIMTOB UFPAET KITHOYEBYH POMb HA PaHHNX
aTanax KonopekTanbHOro OHKOTEHEe3a, B YaCTHOCTH, Ha
arane manuramsaumn nomvna. Mpu ganbHenwen npo-
rpeccumn KPA Ha cTagmsx peanusaumm ee MHBasvBHbIX 1
METacTaTU4ECKVX CBOWCTB KITOYEBYIO POIib, BEPOSITHO,
urpaet OMIT pakoBbIx KNETOK, B koTopblii CD44 3apen-
CTBOBaH criegytoLm obpasom. OgHUM U3 fpaniBepPHbIX
dhaktopoB TpaHckpunuun SMI cnyxut ZEB1. OMIM-uH-
adyumpoBaHHas cynpeccus ESRP1 (epithelial splicing
regulatory protein 1) kOHTpoOnNUpyeT anbTepHaTUBHbIN
cnnancuHr CD44, 4To cnyXuT NpUYMHON casura B
akcnpeccun CD44 ot BapuaHTHbIX (V) K CTaH4apTHOM
(s) nsochopme. CD44s obrnapaet CnocobHOCTbIO Camo-
CTOSITENBHO aKTMBMPOBaTbL aKkcnpeccuto ZEB1, cnocob-
CTBYs Takum obpasom 3anycky (nopaepxarito) MM un
nogaepkaHuo akcnpeccu CD44s. OnucaHHbIN Mexa-
HM3M HasbiBatoT CD44s-ZEB1-perynatopHon netnen,
KIoveBast pornb KOTOpOW 3aKMYaeTcs B HE3aBUCHIMON
OT BHELHUX CTUMynoB ctumynsauum ZEB1, yrueteHum
ESRP1 v nocneaytoLen npoMoumm cuHtesa CD44s [25].

lNokasaHo, uto KPA xapakTepusyeTcs uutonnasma-
Tndeckoi akcnpeccueit ALDH1 knetkamu CTpoMbl (nno-
waab ALDH1-no3UTMBHBIX KNETOK CTPOMbI COCTaBseT
40,22 (22,54; 47,77) % cTaHOApTM30BaHHOW Nnowaan
cpesa onyxonu), a Takke LMUTONIa3MaTu4eckon dKc-
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npeccvet ALDH1 pakoBbimu kneTkamu Ha |-V ctagusix
nporpeccumn onyxonu (nnowazgs ALDH1-no3nTuBHbIX
pakoBbIX KneTok pasHa 42,15 (32,06; 50,42) % ctaHgap-
TW30BAHHOM NOLLaAM cpesa onyxonu). YCTaHOBMNEHO
[LOCTOBEPHOE BO3pacTaHWe nnowiagun, 3aHMMaemoi
ALDH1-no3utusHbIMK kneTkamu ctpombl KPA npu ee
nporpeccuu ot | K |1l cTaguu, a Takke npsmas Koppensums
MEXIY AaHHBIM NoKa3aTenem v rmyouHo MHBa3WM OmyXo-
v Kpome Toro, o6HapyxeHa obpaTHas KoppensumoHHas
€Bs13b Mexay nnotaasto ALDH1-no3UTUBHBIX CTpOMarnb-
Hbix kneTok KPA 1 ypoBHEM anonTo3a pakoBbIX KIETOK.
Takum obpasom, ALDH1-nosutneHble PCK BoBnekatotcst
B nporpeccuto Gonblumx craguin KPA, a Takke B yrHete-
HMe anonTo3a paKkoBbIX KNETOK. B Hay4HOW nuTepaTtype
HavaeHa nHgopmauus, uto ans ALDH1*-kneTok xapak-
TepHa KO3KCMPEeCcCUsi aHTU-anonTOTUYECKUX MOMEKYN
Bcl-2 n ABCG2 [17,19]. Kpome Toro, S. Tian, D. H. Liu,
D. Wang et al. [26] onvcaHa o6paTHas B3aMMOCBsI3b MEX-
Ay TRAIL-»HAYUMpOBaHHbBIM anonTo30M 1 KONM4YeCTBOM
ALDH1* kneTok B HEMENKOKNETOYHOM pake ferkoro.
lMokasaHo, YTO BbICOKMI ypoBeHb akcnpeccun ALDH1
accoummpyeTcst € yBenuyeHHbIM Yucrniom DR4- n DR5-pe-
LlenTopoB, YTO NMPUBOAMUT K M3OLITOYHON akTUBaLMUU
MEK/ERK-curHansHoro kackaga, ogHum 13 ahdhekToB
KOTOPOW SIBMSIETCS PE3UCTEHTHOCTL K anonTOTUYECKM
cTumynam [26]. BbisicHeHne mexaHu3ma accoumaumm
mexay BospactaHuem nnowaan ALDH1-no3nTuBHbIX
CTpPOMaribHbIX CTBOMNOBbIX KIETOK U CHIDKEHWEM YPOBHS
anonTo3a pakoBbIx KNeTok npu nporpeccun B KPA Tpeby-
€T NPOBeAEHUs AanbHENLLNX MONEKYNSPHO-TEHETUYECKIX
nccnenoBaHui.

YCTaHOBNEHO [JOCTOBEPHOE YBENWYeHWe nnoLiaam
ALDH1-no3uTUBHBIX pakoBbIX KMETOK MpW nporpec-
cum KPA ot Il k IV ctagun, a Takke Hanuyme npsmon
koppensuum mexay nnowagbto ALDH1-no3uTuBHbIX
CTpOMaribHbIX U pakoBbIx kneTok KPA, a Takke npsimbix
koppensauun mexay nnowanbto ALDH1-no3auTuBHbIX
pakoBbIX KNeTok 1 cTaguen nporpeccuy pTNM onyxonw.
HaunbonbLuen cunbl KOppensauus xapakTepuayeT accoLy-
aumto ALDH1-no3nTMBHBIX paKoBbIX KNETOK C HAnn4Ynem
oTaaneHHbIx meTtacta3os (pM) KPA, yTto cornacyetcsi ¢
[0CTOBEpHbIM pocTom nnowagm ALDH1-no3nTunBHbIX
pakoBbIx knetok npw nporpeccun KPA or Il k IV ctaguw.

Mo JaHHBIM Crmeuunanu3MpoBaHHON UTepaTyphl,
ALDH1 — mapkep CTBOMOBbLIX KIETOK, KOTOPbIVA 3KC-
npeccupyeTcst Kak 0ObIYHBIMU CTBOMOBLIMU KIIETKaMM
(B TOMCTOM KMLLKE 3KCMPEeccusi OTMEYEHA B OCHOBaHUM
KuLeYHbIX kpynT), Tak n PCK [16,17]. Skcnpeccns ALDH1
o6HapyKeHa B KNeTKax CTPOMbl W B PaKOBbIX KIETKax
KPA [20]. Onucana sHauutensHas akcnpeccus ALDH1
paKoBbIMM KNeTKaMy BEPETEHOBWAHO (hOPMbI, KOTOPbIE
06HapyX1BatoT B MHBA3VBHOM (DPOHTE HasoapuHrears-
HOTO paka, a Takke 3HaYMMast KOppensaLUmus SKCnpeccum
ALDH1 ¢ akcnpeccueir mapkepoB OMI1: Bo3pacTaHue
akcnpeccun ALDH1 accouumpyeTcst ¢ Bo3pacTaHuem
3KCMPECCHM BUMEHTWHA Ha (hOHE CHUKEHMS! SKCMPeCCum
E-kagrepvHa [27]. MHorve meseHxvMmanbHble CTBOMIOBbIE
kneTkn cekpetupytoT SMIM-nHayumpyowme hakTopb:
umnTokuHbl (IL-1, IL-6), xemokuHbl (CCL5, CXCL1, CXCL5,
CXCL7, CXCL8) u chaktopsl pocta (EGF, HGF, PDGF,
TGF-B), koTOpble NapakpyHHO «OPKECTPUPYHOT» Npo-
rpammy M1 pakoBbIX KNETOK MOCPEACTBOM aKTUBaLIMM
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¢haktopos TpaHckpunumn Twist, Snail, Slug, ZEB1 u
ZEB2. lMNocnegHue, B CBOK ouvepedb, YTHETAKT aKTUB-
HOCTb reHOB, kogupytowmx 6enku agreaunn, 4ECMOCOM
1 NMOTHBIX KOHTAKTOB, @ TaloKe MOBbLILLIAIOT aKTUBHOCTb
reHoB, kogupytowwmx N-kagrepuH, uBpoHEKTUH 1 BU-
MEHTUH [28,29].

PaHee onucaH mexaHW3m accounaumn BbICOKOTO
ypoBHs akcnpeccun ALDH1 ¢ yBenuyeHHbIM Ynucnom
DR4- n DR5-peLienTopoB, YTO NPUBOANT K U3BBITOYHON
aktvBauum MEK/ERK-curHansHoro kackaga [26], aktu-
BupytoLero 3anyck AMIT pakoBbIX KIETOK.

[anHble o koppenauun akcnpeccum ALDH1 ¢ no-
kasatenamu pTNM nporpeccun KPA cornacytotces ¢
[aHHbIMM Hay4HOM nuTtepartypsbl. B psge pabot nokasaHa
accoumaLys Bo3pacTatoLLel SKCnpeccum 3Toro Mapkepa
C yBenuUYeHneM nokasatens rmyouHbl nHeasum KPA,
HanMynMeM pervioHarbHbIX ¥ OTAANEHHbIX METacTasos,
yXyALeHeM NporHoaa Ans xuaHu 6onbHeix [17,21-23].
OTtmeueHHas koppensaums mexay nnowaasto ALDH1*
PaKoBbIX KMeTok M nnowaapto CD44* kneTok onyxoneson
CTPOMbI TaKKe CBUAETENLCTBYET O NapannernbHoOM BO-
BreveHumn atvx monekyn B OMI, KoTopeIin peanusyercs
B XOJ€ OMyXOreBo Nporpeccuy.

Takum obpasom, nonyyeHHble gaHHble o CD44-no-
3nTUBHbIX 1 ALDH1-N03UTMBHBIX CTBOMOBLIX KIeTkax B
KPA yka3biBatoT Ha BegyLuyto pornb OMI B nporpeccuu
onyxonu Ha ee Bbicwx (I1-I1V) ctagumsx.

BbiBOADI

1. KonopekTanbHasi ageHokapuMHoMa xapaktepu-
3yeTcst MeMOpaHHO-LMTONa3MaT4eckomn SKCrpeccuen
CD44 kneTkamm cTpombl onyxonu. Mnowaas CD44-no-
3UTUBHBIX KneTok cTpombl KPA paBHa 61,26 (42,58;
79,15) % cTaHOapTM30BaHHOW NNOLLAAM CpPesa Onyxonw,
[IOCTOBEPHO BO3pACTaEeT Mpy MPOrpeccum onyxomnm ot | k
Il ctagum, a Takke accoLMMpYeTCst CO CHKEHUEM MPO-
nudpepaTMBHON aKTUBHOCTU PAKOBbIX KNETOK.

2. Lintonnaamarunyeckas akCnpeccus xapaktepusyeT
ALDH1-no3nTMBHbIE KIETKM CTPOMbI KOMOPEKTasnbHON
KapuuyHOMBI, nrnowagb kotopbix paBHa 40,22 (22,54;
47,77) % cTaHAapTM30BaHHOM NIoLLaamn cpesa onyxornu,
[0CTOBEPHO BO3pacTaeT npu ee nporpeccun ot Il k [V
cTazuu, a TaKkke acCoLMMPYETCS CO CHUXKEHWEM YPOBHS
anonTo3a pakoBbIX KMETOK.

3. PakoBble knetkn Ha lI-1V cTagusx nporpeccuu
KOropeKTanbHON afjeHoKapLMHOMbI XapakTepuayoTcs
umTonnasmartuyeckon akcnpeccuent ALDH1: nnowags
ALDH1-no3uT1BHbIX pakoBbIX KMeTok paBHa 42,15 (32,06;
50,42) % cTaHpapT130BaHHO NIOLLAAM Cpesa onyxonu,
[IOCTOBEPHO BO3pacTaeT npu nporpeccuu onyxonu or Il
k IV cTaguu, oTpaxas anuTenmanbHo-Me3eHXManbHbIN
Nepexof PakoBbIX KNETOK.

MepcnekTuBbI AanbHeMWNX uccnegoBaHui. Nep-
CMEKTUBHbIM SIBMNSIETCA AaNbHENLLEE U3yYeHe ponm pa-
KOBbIX CTBOJTOBbIX KIIETOK B MPOrPECCM KONopeKTanbHOMN
afleHOKapLMHOMbI C ucnons3oBaHMem Mapkepa EPCAM,
a Takke OLEeHKa KOpPensiLMin 3KCMPECCUM U3YYEHHBIX
MapKepoB PaKOBbIX CTBOMIOBbLIX KIETOK C Mapkepamm
OMTr1 (e-cadherin, vimentin).
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MeTa po60T1 — BU3HaueHHs 3HauyLLoCTi HasiBHOCTI MyTaLii BRAF VB0OE B LutomMopdhonoriyHil giarHoCTuL TUPEOiaHMX By3niB.

Matepianu Ta meToam. Y gocnimkeHHs 3anyuunu 65 nauieHTis, siki notTpebyBanu XipypriyHoro fikyBaHHS 3 NpyBOAY By3rno-
BOi natonorii WwuronogibHoi 3anosu (LL3). Matepian ansa suaHaueHHst myTauii BRAF VB0OE 6panu LWnisixom TOHKOrONKoBOi
MyHKLiAHOT acnipauiiHoi bioncii Ha aoonepadiiHomy etani. MyTauito BRAF V600E Br3Hauanm wnsxom 3ailicCHEHHs aHanisy
meTopom 1P y pexumi peanbHoro vacy.

PesyniraTtn. OctatouHe MOpdonoriyHe AOCTIMKEHHS BUAANEHUX ByariB Nokasano BiacyTHICTb BRAF-myTauin y Beix 22 gobpo-
AkicHnx By3nax. Cepea natorictonoriyHo nigreepmkeHnx 43 naninspHux kapumHom (MK) BRAF-noautueHumn Bynm 20 (46,5 %).
AHani3youn HasiBHICTb FEHETUYHIX MyTALLii 3aneXHO Bif NiATUNIB naninapHux kapuuHom L3, Bussunu: BRAF-myTaji BiporigHo
yacTiwe (p < 0,001) Bu3Ha4anu B nawieHTIB i3 KNacU4HUM Ta OKCUAINBHOKITITMHHAM BapiaHTamu naninspHoi kapuyHomu (60 % i
100 % BinoBigHO) NOPIBHSHO 3 CHOMIKyNAPHAM BapiaHTOM naninspHoi kapumHomm L3 (6,7 %). OuiHIoI04M iHBa3UBHICTb MyXMWH,
BCTaAHOBWINK, LLO Ccepep, niokanbHo iHeaausHwX K L3 BiporigHo YacTiwe nepesaxany BRAF-HeratvsHi Bunagkm (p < 0,05) Hapg
HeinaaveHuMm MK (75,0 % i 37,5 % BignosiaHo). Mia Yac aHanisy iHBa3VBHOCTI MyXMMHW 3aNeXHO Bif i MOPGONOorivHOro BapiaHTa
3 KNacu4H1M Ta OKCUAinbHOKMITMHHUMK BapiaHTamu. MyTauis BRAF V600E BcTaHoBMneHa i B MyxnuHax i3 MetactasyBaHHAM Yy
perioHapHi nimdatyki By3nu wimi (55,0 %), i B nyxnmnHax 6e3 metactasis (37,5 %) 6e3 BiporigHOT pisHNL.

BucHoBku. HasiBHicTb MyTauii reHa BRAF V600E — giarHOCTUYHWI Mapkep NaninspHoi KapLMHOMM LMToNoaiGHOT 3anosu,
110r0 BUSIBMEHHS MIATBEPIKYE HASBHICTL 3MnosikicHOCTi. BRAF-no3nTuBHI kapuuHomm BusiBunn B 46,5 % cnoctepexeHb.
BipcyTHictb MyTauii reHa BRAFVE00E B noegHaHHi 3 umtonoriyHumm BucHoBkamu rpyn V i VI 3a Bethesda moxe cBiguntn
npo HasBHICTb honikynsipHoro BapiaHTa MNK. Po3WwmpeHHs KinbkoCTi MONeKynsapHO-reHETUYHIX MapKepiB y AoonepainHin
piarHocTuui paky L3 moxe cyTTeBO noninwmTy SKiCTb AiarHOCTWKM Ta XipypriYHOro nikyBaHHS.

BRAF status in cito-morphological diagnosis of thyroid nodules

Yu. M. Tarashchenko, A. Ye. Kovalenko, M. V. Ostafiichuk, K. A. Nekrasov

The aim of study — to determine the significance of the BRAF V600E mutation presence in the cytomorphological diagnosis
of thyroid nodules.

Materials and methods. The study included 65 patients requiring surgical treatment for thyroid nodular pathology. Material
to determine the BRAF V600E mutation was taken by means of a fine needle aspiration biopsy before surgery. The BRAF
V600E mutation was detected by real-time PCR analysis.

Results. A pathomorphological study of the removed thyroid nodules showed that all 22 benign nodules were BRAF-negative.
Among the 43 papillary thyroid cancer only 20 were BRAF-positive (46.5 %). BRAF mutations were found more often (P < 0.001)
in patients with classical and oxyphilic cell papillary thyroid cancer (60 % and 100 %, respectively) than in patients with follicular
variant of PTC (6.7 %). Locally invasive tumors were more often BRAF-negative cases (P < 0.05) than non-invasive tumors and
amounted to 75.0 % and 37.5 %, respectively. But, when comparing the morphological variant and invasive properties of the tu-
mor, it was found that all cases of the follicular variant of the PC had signs of invasion and were significantly more often observed
(P < 0.01) compared with the classical and oxyphilic cell variants. The BRAF V600E mutation was observed both in tumors
with metastasis to the regional lymph nodes (55.0 %) and in tumors without metastases (37.5 %), with no significant difference.

Conclusions. The presence of the BRAF V600E mutation is a diagnostic marker for papillary thyroid carcinoma, and its
detection confirms the presence of malignancy. BRAF positive carcinomas were in 46.5 % of cases. The combination of
BRAF-negative and the cytology of groups V and VI by Bethesda may indicate about a follicular variant of PTC. An increase
in the number of molecular genetic markers in the preoperative diagnosis of thyroid cancer can significantly improve the quality
of diagnosis and surgical treatment.

BRAF-cTatyc B LUTOMOP()OAOrMUECKON AUATHOCTUKE THPEOUAHDBIX Y3NOB

0. H. TapaweHko, A. E. KoBaneHko, M. B. Octaduituyk, K. A. Hekpacos

Llenb paboTkl — onpeaenexne 3Ha4umocTn Hanuuus mytauu BRAF VB0OE B LTomMopdonornieckoi AMarHoCTvKe TMpeo-
ULHbIX Y3rI0B.
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Matepuans! u metogbl. B nccnegoBanue BkmnodeHbl 65 NaLMeHToB, HYXOAIOLWMXCA B XMPYPrUYECKOM NEYEHNI No NoBoay
Y3MoBoii natonoruu LmtosuaHom xenessl (LLPK). Matepuan ans onpeagenenus mytaum BRAF V600E 6panu nyTem TOHKO-
UronbHOMN MyHKLUMOHHOM acnypaLMoHHon bruoncum Ha fJoonepauyoHHom atane. MyTaumto BRAF V600E onpepensinu nytem
npoBedeHns aHanuaa metogom MNLP B pexumMe peanbHOr0 BpeMeHMu.

Pe3ynkrathl. OKkoHYaTenbLHoe Mopdonornieckoe NccnenoBaHme yaaneHHbIX yanos nokasano orcytctave BRAF-myTaumi
BO BCex 22 fobpokayecTBeHHbIX yanax. Cpeay 43 nanunnsipHbix kapuuHom (MK) BRAF-nonoxutensHsimu 6binn 20 (46,5 %).

BRAF-myTauumn gocroepHo Yalue (p < 0,001) obHapy»eHbl y NaUuMeHTOB C KIIACCUHECKUM 1 OKCUEIUITbHOKNETOUHLIM Bapy-
aHTamu nanunnspHou kapuuHombl (60 % 1 100 % COOTBETCTBEHHO) MO CPABHEHWIO C PONNMKYNAPHLIM BapuaHToM (6,7 %).
[Mpm oLieHKe MHBA3MBHOCTU OMyxonei 06HaPYKEHO, YTO CPeam NokanbHO MHBA3MBHbIX MK LLMTOBMAHOM Xenesbl LOCTOBEPHO
yawle npeobnaganv BRAF-otpuuatensHble cnyyam (p < 0,05) Hag HemHeaamnsHbIMK K (75,0 % v 37,5 % COOTBETCTBEHHO).
B xone aHanu3a MHBA3WBHOCTM OMYXOMK U MOPCONIOMMYECKOTO BapuaHTa YCTaHOBIEHO, YTO BCe Crydaun ponmnmuKynspHoro
BapwaHTa K nmenv npusHaky UHBa3uu, Nx 4OCTOBEPHO Yalle otmedany (p < 0,01) o cpaBHEHMIO C KNacCUYeCKUM 1 OKCK-
unbHOKNETO4YHbIM BapuaHTamu. MyTauus BRAF VB0OE obHapyxeHa 1 B OnyXomnsx C MeTacTasupoBaHWEM B pErvioHapHble
numcpatudeckue yanbl wem (55,0 %), n B onyxonsx 6e3 metactasos (37,5 %) 63 LOCTOBEPHOW pasHULLbI.

BbiBoabl. Hannuve mytaumm reHa BRAF VB00E — guarHocTuyeckuii Mapkep nanuinspHON KapLMHOMbI LMTOBUAHON xe-
nesbl, U ee YCTaHOBMEHME NOATBEPXAAET HaNM4Me 3MoKaveCcTBEHHOCT. BRAF-NoNoXUTENbHbIE KAPLMHOMBI OTMEYEHDI B
46,5 % HabntopgeHuin. OtcyTtcTBre MyTaumm reHa BRAF V600E B coyeTaHnm ¢ uuTonornyeckum sakntodermem V n VI rpynn
no Bethesda moxeT cBMAETENLCTBOBATL O HaNWM4MK donnmkynsapHoro BapuanTa lNK. PaclumpeHnune konuyectsa Monekynsp-
HO-TEHETNYECKNX MaPKEPOB B JOONEPALMOHHbBI AMArHOCTUKE paKa LLMTOBWUAHOM Xenesbl MOXKET 3HAUUTENBHO YryuylnTb

Ka4eCTBO ANarHOCTUKU U XUPYPrMYECKOro nedYeHns.

OcTaHHiM Yacom crnocTepiratoTb 36inbLUEHHS! KifbKOCTi
XBOPWX i3 BY3MOBVMM YTBOPEHHSIMM LUMTOMOLIBHOT 3a103M
(LL3), siki BUsBNAOTL y 570 % HaceneHHs. AKTyarnbHIiCTb
npobnemu andepeHLinHoOi AiarHOCTWKM BNiepLUe BUSBIe-
HUX TUPEOIQHWX By3niB nonsrae B Tomy, o Ao 13 % i3
HUX € 3nosIKICHUMK. 3axXBOPIOBAHICTb Ha BMCOKoaMde-
PEHLINOBaHNI TUPEOIAHWI paK 36iNbLLYETLCA B YCbOMY
CBITi, @ 5-piuHa 6e3peLmavBHA BUXMBAHICTb CTAHOBUTH
noHag 95 % 3a octanHi 20 pokis [1].

[Ona andepenuiiHol AiarHOCTUKU TUPEOIOHUX BY3-
niB BUMKOHYIOTb TOHKOTONKOBY acnipauiiiHy bioncito 3
HACTYMHUM LIMTONOTYHUM JOCTimKeHHaM GionTaty. Ame-
puyKaHcbka TupeoigHa acouiauis (2015 p.) pekomeHaye
KnacudikyBaTy BriepLUe BUSIBIIEHI TUPEOiaHi By3u Ta
3MjiiCHIOBATY iXHIO GiONCi0 3anexHo Bifg CoOHorpadivHmMX
KpUTEPIiB, LLIO BU3HAYAKOTb PU3NK 3M0SKICHOCTI [2].

PesynbtaTv UMTONOriYHOrO AOCRIMKEHHS By3niB
CTaHAapTU30BaHi BiAMOBIAHO [0 KaTeropin cuctemu
Bethesda: Bl — HeiHdopmaTuBHe pocnimxeHHs; Bll —
fobposikicHicTb; BlIl — atunist HeBU3HAYEHOTO 3HAYEHHS/
donikynsipHa nyxnunHa HeBU3HAYEHOrO 3HaYeHHs:; BIV —
donikynsipHe HOBOYTBOPEHHS/MPUNYLLEHHS NPO HasiB-
HiCTb (hOniKyNsAPHOro HOBOYTBOPEHHS; BV — npunyLLeHHs
npo 3M0sKiCHICTb; BVI — 3n108KiCHICTb.

[lo6posikicHi Ta 3nosikicHi aiarHo3n Bethesda TouHi,
Mig Yac MeTaaHani3y ricTonoriyHo OLiHBaHMX BY3NiB Mic-
N5t iX BUAAnNEHHs piBeHb 3M0SKICHOCTi CTAHOBUTL MEHLLIE
Hix 4 % i 99 % BignosigHo. OaHak UUTONOriYHUIA MeTon
Mae NeBHi 06MexeHHs. HeBr3HaueHi pesynsraTu 6ioncin
MOB’A3aHi 3 BiACYTHICTIO TOYHUX LIMTOMOMYHUX KpUTEPITB
Ana andepeHuiiHoT AiarHOCTUKI HU3KK JOBPOSIKICHUX i
3MOSIKICHIX 3aXBOPHOBaHb LUMTOMNOAIOHOT 3ano3u. YacTka
TaKvX BUCHOBKIB JOBOSi BCOKA Ta CTAHOBUTb B CEpen-
Hbomy 25-30 %. Big 20 % no 25 % pesynbraris Gioncin
BiOnoBigaloTb BUMoram ogHiei 3 kateropii Blll abo BIV
3 fiana3oHom 3no0skicHocTi Big 5 % 80 75 % [3]. Otxe,
HEMOXMNMBICTb Ha JoonepauiiHoMy eTani HasgsBHUMU
MeToZamy BUKMOUYMTU MYXITUHHY NpUpodY TUPEOiaHo-
ro By3na € NokasaHHsM [0 BMKOHAHHS AiarHOCTUYHOI
onepauii. Mig yac xipypriuHoro BTpy4aHHs B 15-20 %
HEBW3HAYEHNX PE3YNLTaTiB LMTOMNOrMYHOMO AOCTILKEHHS!
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BUSIBMSIOTb 3nosikicHWIA npoLiec [4,5]. OctaTouHnii giarHo3s
HUHI MOXe ByTW BCTAHOBMEHWI TiNbku 3a pesynsratamu
ricTONOri4YHOro AOCNIMKEHHS.

lMowwyk HOBMX METOAIB AoONEPaLiiHOi AndepeHLin-
HOT ZliarHOCTVKM By3niB LUMTOMOAIOHOT 3ano3n — ogHa 3
akTyarnbHuX npobrem cyyacHoi Tupeoinonorii. i poss’s-
3aHHSA AacTb 3MOry MOMINWWTA AiarHOCTUKY KapLMHOM i
3MEHLLINTU KiNbKIiCTb AiarHOCTUYHUX OnepaLin.

[ocnimxeHHa Noaj MoneKkynapHoOro piBHS nocigae
BU3HaYarnbHe MiCLie Y BUBYEHHI MaToreHesy Pi3HWX opm
paky LmTonoaibHoi 3ano3u i Moxe 6yTu 3acTocoBaHe 3
AiarHoCTMYHOI0 MeTor. MonekynspHe TecTyBaHHS 3'sBi-
10Cs K AOMOBHEHHS A0 LMTONOrMYHO HEBU3HAYEHOTO
[OCTIMKEHHS, JAK04M 3MOTY TOYHILLE OLIHWUTY MMOBIPHICTb
ManirHisauii Ta nepegonepadiiHe NporHo3yBaHHs arpe-
CMBHOCTI 311085IKicHOCTi [6.7].

OCHOBOO MONEKYNSPHOrO TECTYBAHHS € BUSIBIIEHHS
FEHETUYHMX 3MiH, LLIO NOB'A3aHi 3 OHKOreHe30M paky Lu-
TOnoAibHoi 3anosu. binbLuicTb MyTaLil reHiB, NOB's3aHUX
3 pakoM LMTONoAiOHOI 3an03u, € apaiiBepamm LWSXIB,
SIKi aKTVBYIOTbCS MITOreH-akTMBOBAHOK NPOTEiHKIHA30t0
(MAPK) i cpocchatuauniHosuton-3-kiHasa-Akt (PI3K-AKT),
BKITHOYAKOYM peLienTopmn KNiTMHHOI MemMBpaHu TMPO3uH-
KiHa3m, BHYTPILUHLOKMITUHHI CUrHanbHI Ginku Ta sgepHi
peLenTopu, KoTpi kogytoTbes reHamm BRAF, RAS, RET
i PPARG, a Takox perynstopHi reHu (PTEN i PAX8) [8].

OnHu1M i3 YacTo AocnimKyBaHUX MOMEKYNSAPHUX Map-
KEPIB NpU pakKy LUMTOMOAIOHOI 3ano3n € akTuByBarnbHa
ToykoBa MyTauis reHa BRAF V600E. Mytauis BRAF
V600E — cneumndivyHmin, HanyacTile igeHTUdikoBaHNi
reHETUYHWIA MapKep Ans NaninspHUX TUPEOiAHNX KapLm-
HOM, BKIMHOYaK04M KNACUYHWUNA | BUCOKOKMITUHHWIA NiATANK;,
ii BuasnaTb y 40-80 % cnoctepexeHb. HasBHICTb
myTauii BRAF V600E npusBoguth Oo Aectabinisauii
B RAF-kiHa3HOMy reHi, WO BpeLTi CPUYNHSIE akTuBa-
uito MAP-kiHa3Horo wnsxy 1 NiABULLEHHS MITOTUYHOT
Ta nponicepaTuBHOi akTMBHOCTI kniTuHK. Mig vac
[OCTiMKEHHS MICTONOrMYHOrO Martepiany XBOpKX, SKUX
npoonepyBany 3 NPVYBOAY paky LMTonoAibHoi 3anosu,
HasBHiCTb BRAFVG00E myTaLii BU3Ha4eHa 3 4acToTow
38-69 % [9.10].

KnaloueBble cnoBa:

KapuuHoMa,
LWMTOBUAHASA

Xenesa, MyTauua

BRAF V60OE,
XMpypruyeckoe
AeueHue,
TOHKOMIOAbHAS
acnupaLmoHHas
NyHKLXOHHAS
6uoncus.
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Tabnuus 1. BusHayenHst BRAF-cTatycy B goonepauiitHux 6iontatax Bysnis

LuTonoaioHoi 3anoan

Tun UUTONOriYHOrO BUCHOBKY BRAF-cTatyc y noone- | KapumHoma
B cuctemi Bethesda pauiHux GionTatax L3 3a Nr3

BIl (mo6posikichuin), n = 3
Blll (atunis), n =4

BIV (donikynspHa Heonnasis), n = 22

n=

BVI (kapuuHoma), n = 29

BV (npunyLLeHHst Npo HasiBHICTb KapLMHOMM),
7

BRAF-n=3(100,0%) 1(333 %)
BRAF+n=1(250%) 1(100,0 %)
BRAF-n=3(750%) 0

BRAF+n=1(45%)  1(100,0 %)
BRAF-n = 21 (95,5 %)* 6 (28,6 %)
BRAF+n=2(286%) 2 (1000 %)
BRAF-n=5(714%) 4 (80,0 %)
BRAF+n =16 (552%) 16 (100,0 %)
BRAF-n = 13 (44,8 %) * 13 (100,0 %)

*: BiporigHicTb BigMiHHOCTEl p < 0,001.
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BRAF V600E-no3uTrBHi naninspHi kapumHomu (MK)
MakoTb BINbLUMIA PU3NK PO3BUTKY JTOKANbLHOTO PELIMAMBY,
perioHapHOro MeTtacTtasyBaHHsl, HEYYTNWBOCTI A0 paji-
0aKTWBHOTO 10y Ta HecnpuATnMBOro nporHosy [11,12].

BusiBnenns mytauii BRAF 600E y nepenonepauiii-
HUX LmMTONOriYHMX GionTatax NporHo3yBano noraHun
KniHiko-naTonoriYHuii pesynisrat kapLuHomu Ta 6yno npe-
AVMKTOPOM MeTacTadyBaHHs B nimcaTunyHi Byanu. MNepe-
JonepauiHe ouiHroBaHHA BRAF VB00E y uutonoriyHmx
3paskax NyHKTaTiB pekoMeHyoTb AN cTpaTudikaLlii pu-
3Ky, BUSHA4YEHHS! XipyprivHOI Ta TepaneBTUYHOI TaKTUKW B
NaLieHTIB i3 NaninapHO0 TUPEOIAHO KapLMHOMOHO [13].

Merta po6otu

BusHaueHHs 3HavyLocTi HassHocTi MyTauii BRAF VG00E
B LTOMOPCONONiYHIl AiarHOCTUL TUPEOiaHNX BY3niB.

Martepianu i meToAU AOCAIAKEHHA

Y pocnimkeHHs 3anyunnmn 65 nauieHTis, Skux obeTexunm
1 npoonepyBanu y BiaaineHHi Xipyprii 3anos BHYTPILLHbOT
cekpeuii Y «IHCTUTYT eHgokpuHonorii Ta 0bMiHy peyo-
BUH imeHi B. T. Komicapenka HAMH Ykpainu» y nepiog
i3 2018 po 2019 p. CepepHin Bik nauieHTis — 48,0 + 8,5
POKy; CMiBBIAHOLLEHHS YOMOBIKIB i XiHOK — 1:10. Ycim
nauieHTam 34inCHUNM CTaHAAPTHE KNiHiYHe 0BCTeXeHHS:
BU3Ha4eHHs piBHa TTI, BinbH.T4, Y3[ wmtonogibHoi
3an03u, TOHKOrONKOBY acnipauiiiHy Gioncito Byanis i3
LMTOMOrYHUM JOCTIMKEHHSM.

MaTtepian BUKOpUCTOBYBanu ANS LMUTOMNOri4YHOIO
[OCRimKEHHS Ta AN MOMeKynapHUX TecTis. licTonoriyHy
[LiarHOCTVKY 11 OLLIHIOBAHHS CTYNEHS MOLLMPEHHS PaKy Ly~
TOMoAIGHOI 321031 BMKOHANM BiANoBiAHO A0 knacudikauii
TNM UICC 2017 p.

34iNCHUNM MONeKyNAPHO-reHETUYHI [OCTIAXEHHS
NS BUSBMEHHSA B MYHKLiIMHOMY MaTepiani MOXnunBmMX
myTauin V600E reHa BRAF.

lidzomosyuti eman. Matepian, Lo OTpuManu mMeto-
[OM NYHKLHOT TOHKOronkoBoi Bioncii, Biapa3y nomillani
y Npo6ipku 3i cTabinisyBanbHUM areHToM « TpaHCMopTHe
cepenoBULLE 3 MPOTEKTOPOM HYKIETHOBYX KUCTOT» («YKp-
reHTex», YkpaiHa). 3pasku 3bepiranu 3a Temnepartypu
-20 °C po ekctpakuii AHK.

BudinenHa AHK. OHK Buainanu 3 matepiany nyHk-
LinHoi Bioncii wuTonoaibHoi 3anosu, BUKOPUCTOBYHYM
«Habip ans suainexHs OHK i3 marHiTHUM copGeHToMm
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100» («YkpreHTex», YkpaiHa) 3rigHO 3 iHCTpYKLi€Eo BuY-
pobHuka. 3pasku [HK 36epiranu 3a Temnepartypu -20 °C.

BukoHaHHs1 aHanisy memodom [1/IP y peanbHomy
yaci. Toukosi myTauii BRAFV600E Br3Hauanv metogom
ABoGiYHOI anenbcnewydivHoi amnnicikaii 3 aeTekuieo
pes3ynbraTiB y pexumi peansHoro yacy («real-time» MJ1P).

Peakuiitna cymiw mictuna 100 Hr OHK, no 15 nmonb
KOXHOTO npaiiMepa, 5 NMonb KoXHOi Npobu, 4x cymit
ansa MNP 6e3 6apBHukiB Ana dnyopecUeHTHUX npob
(«YkpreHTex», YkpaiHa).

AwnnicpikaLito BukoHanm Ha npunagi CFX96 real-time
PCR detection system («Bio-Rad», CLLUA). Mporpama
amnnidikauii cknaganaca 3 no4aTkoBol AeHarypauil
(95 °C, 12 xB) i 45 umkniB, WO BKMOYaNM AeHaTypaLito
(95 °C, 10 c), ribpuamsauito MmaTpuli 3 npanmepamm
(61 °C, 10 c), enoHrauito (72 °C, 40 c). Pe3ynsratvt aHa-
ni3yBanu 3a JOMOMOroK NporpaMHoro 3abesneyeHHs
npunagy, SKkuii Brkopuctanu. Pesynstatu iHTepnperty-
Banu Ha nigcrasi HasiBHOCTI (260 BiACcyTHOCTI) nepeTuHy
KpUBOI hriyopecLeHLii Ha BUKOPUCTOBYBaHOMY KaHari 3
YCTaHOBMEHO0 Ha BiANOBIAHOMY piBHi MOPOrOBOIO MiHI€ElD,
LLIO BM3HAYaE HasBHICTb (ab0 BigCyTHICTb) ANs Liei npobu
OHK 3HauenHss noporosoro umkny Ct (cycle threshold).
3pa3ok BBaXanu MO3UTMBHWM, SIKLLO 3Ha4eHHs Ct Ha
kaHani FAM/Green 6yno meHLue Hix 38.

CraTtucTiyHe onpaLtoBaHHs 4aHWX Mg Yac NOpIBHSIH-
Hs BRAFVG00E-no3nTueHux i BRAFV600E-HeratnBHmX
MyXMWH, @ TaKOX Mig Yac OLiHIOBaHHS YaCTOTM MyTaLlin
BRAF V600E B1KOHanM, BUKOPUCTOBYOUM X>-TECT.

Pe3yabTatn

[OocnigpxenHs BRAF-cTatycy BukoHanu B 65 nauieHTis 3
ynepLue BUSIBNEHUMY TVPEOigHMMY By3namu. [Jocnigky-
Bau BY3NM 3 HEBU3HAYEHUM LIMTOMOMYHUM [jiarHO30M
(kateropii Blll i BIV) Ta Byanu kateropii BV i BVI gns
cTpatudikauii pusnky kapumHom. Cepen ycix LMTONO-
MYHMX BUCHOBKIB KinbkicTb BRAF-N03NTUBHMX BMNaaKiB
crarosuna 20 (30,8 %).

Y rpynax BlIl i BIV gocnimxeHHs BRAF myTauin He
Marno CyTTEBOrO NPOrHOCTUMHOTO 3HAYEHHS!: B 060X rpy-
nax MyTaujii BUSBMEHI Tinbku B 1 nawjieHTa B KOXHIN rpyni
(BignosigHo 25,0 % i 4,5 %) (mabs. 1).

OcratouHe MopdhonorivyHe AOCMIMKEHHS BUOANEHUX
By3iB nokasano BiacyTHicTb BRAF-myTauin cepen 22
LobposikicHux By3niB. Cepep natoricTonoriyHo nigreep-
[keHnx 43 naningpHux kapuyHom BRAF-nosutvBHUMI
6ynn 20 (46,5 %). Y rpyni BVI, ge giarHo3 anosikicHoCTi
nigTBEpPAXEHNA A0 onepauii, noautneHui BRAF-cTa-
TyC BU3Ha4uMIM B 16 CnocTepexeHHsX i3 28 KapLMHOM
(57,1 %) (ma6n. 1). Kinbkicts BRAF-no3uTt1BHMX BUNaakis
y rpynax 3pocTana 3i 36inbLUeHHAM iIMOBIPHOCTI AjarHoc-
TVIKU KapLyHoM, novmHarou 3 BIV, i € BiporigHo BinbLuoto
(p < 0,001) y rpyni BVI nopisHsiHo 3 BIV (puc. 7).

AHanis 3aknioyHnx MopdonoriyHnx AiarHo3iB no-
KasaB: By3nosi hopmu 306a, onikynspHi ageHomu,
MyXMVYHW HEBU3HAYEHOTO NOTEHLiany ManirHisaLii Ta HeiH-
Ba3MBHi ponikynspHi nyxnunHu 6ynn BRAF-HeratuBHUMM
B J0ONepaLliiHii giarHoCTML.

AHani3ytoun HasiBHICTb FeHETUYHMX MyTaLin 3anex-
HO Big MiATVUNIB NaninspHux kapumHom L3, BusiBunu:
BRAF-myTaLii BiporiaHo yacTiwe (p < 0,001) Bu3Havanu
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B MaLEHTIB i3 KNACUYHUM Ta OKCUMINbHOKNITUHHAM
BapiaHTamu naninspHoi kapuuHomm (60 % i 100 % signo-
BiZIHO) MOPIBHAHO 3 PONiKYNSPHUM BapiaHTOM NaninspHoi
kapumHomu W3 (6,7 %) (puc. 2).

ArpecyBHICTb NaninspHyX kapLyHOM BCTaHOBMHOBaNM
3a HasIBHICTIO 03HaK iHBa3ii Ik MaKpPOCKOMiYHO, Mig Yac
iHTpaonepaLinHoOi PeBisii MyxJMHWU, TaK | 3a HasBHICTIO
naToricToNoriYHMX AaH1X Npo nepuHeBpanbHy iHBasito,
iHBa3Ito Y KPOBOHOCHI Ta NimdpatuyHi cyamHn. Okpemo
OLiHIOBanM HasiBHICTb MeTacTasdyBaHHS B perioHapHi
nimdbaTUyHI BY3Mn CepearnHHOro Ta SpeMHUX KOrekTopis
i, wo 6ynu nigTBepmkeHi mopdonoriyHo. Cnig Big-
3Ha4NTK, WO 3aranioM cepen NokanbHo iHBa3nBHuX MK
L3 BiporigHo YacTiwe nepeBaxanu BRAF-HeratusHi
Bunaakv (p < 0,05) Hag HeiHasueHuMK K | cTaHoBKM
75 % i 37,5 % BignosiaHo (mabn. 2).

Ane, aHani3ytouu iHBa3MBHICTb NyXMMHY 3aNEXHO Bif
il MopdpororiyHoro BapiaHTa, BUSIBUNK, LLO BCi BUNAAKu
donikynspHoro BapiaHTa MK manu o3Hakw iHBasii, ix
[0CTOBIpHO yYacTiwe Bu3Havanm (p < 0,01) nopisHSHO
3 KNacu4yHUM Ta OKCUINbHOKNITUHHUMK BapiaHTaMu
(puc. 3).

AHani3 3anexHocTi Yactotu MmeTactadyBaHHs MK L3
y perioHapHi nimdatunyHi By3nu wui Ta BRAF-ctatycy He
nokasas BiporigHi BiamiHHocTi — 55,0 % MK i3 meTacTtasy-
BaHHaM Ta 37,5 % [K 6e3 meTacrasis (mabs. 2).

06roBopeHHsA

[JocnigxeHHs 3 BusBneHHs myTauii reHa BRAF V600E
Ha JoonepauinHoMy eTani BKasye He HegoCTaTHbO
BUCOKY YYTNMBICTb i30MbOBAHOIO BUKOPWUCTaHHS LibOro
nokasHuka (46,5 %) sk Mapkepa naninspHoi KapLMHOMM
L3 y 3aranbHii rpyni nauieHTiB, xo4a i Mae BUCOKY
(100 %) cneumdivnicTe came A0 Ui€i NyxnMHW. Tomy
OHWM 3i LUNAXIB PO3B’A3aHHSA NPO6NeMu € PO3LLMPEHHS
MOMNeKynApHO-TeHETUYHOI NaHeni 3 BU3HAYEHHSAM iHLLNX
reHEeTUYHUX MyTauin reHa RAS i reHeTu4Hux nepe-
6ynos, ak-or RET/PTC1, RET/PTC3 i PAX8/PPARY,
WO pekomeHAoBaHi AMepUKaHCbKOK TUPEOoigHO
acoujauieto [2].

BinbLua kinbkictb BRAF-N03uTMBHUX BUNaaKiB y rpymi
Bethesda Il nopisHsiHo 3 Bethesda IV moxe cBiguutn
npo BiNbWWIA BIACOTOK NaninapHUX KapLMHOM Yy rpyni
Bethesda lll, wo nigTBEpM;KYE NONEpeaHin aHani3 pesynb-
TaTtiB XipypriYHOro NikyBaHHs NaLieHTIB i3 HEBU3HAYEHUMM
umMTonoriyHMMK BuCHOBKamm [14] Ta BigomocTi haxosoi
nitepatypw [15], a Takox Npo BinbLuy KinbKiCTb KNacu4Ho-
IO ¥ OKCUINBbHOKMITUHHOTO BapiaHTIB NaningpHoi kapLy-
Homu y rpyni Bethesda IlI, ans skux 6inbl nputamaqHa
HasBHicTb MyTaLii BRAF V60OE. BTiM HeBenuka Kinbkictb
naLieHTiB y rpynax 3yMOBIMHOE HEOBXiAHICTb NPOAOBXEHHS
JOCRiIKeHb Y LbOMY HamnpsiMi.

BpaxoBytouv BiporigHy BigMiHHICTb y BusiBnieHHi BRAF
V600E 3anexHo Big MopchonoriyHux BapiaHTiB, MOXHa
NPUNYCTUTK: il BIACYTHICTb BKa3ye Ha HasiBHICTb dhoriky-
nsipHoro BapiaHTa K, Ans skoro xapakTepHe iHBa3nBHe
3pPOCTaHHSA NMOPIBHSAHO 3 iHLWMMK BapiaHTamu K. Tomy nig
yac nepcoHidpikauii nikyBaHHS NaLEHTIB y TakvX BUNaaKkax
MOXHa BifaBaTh nepeary pagykanbHiLLin Tepanii.

CyyacHuii nigxia [0 AYHaMIYHOTO BEAEHHS MaLyieHTiB,
onepoBaHwx i3 npueoay MK L3, nepenbavae 3aiicHeHHs
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Puc. 1. Posnogin BRAF V600E no3uTuBHUX BUNAZIB 3anexHO Bif TUMY LIMTOMOTYHOMO BUCHOBKY
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Puc. 2. HassHicTe BRAF-myTaUiit y nigtunax MK LL3.
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Puc. 3. HasiBricTb BRAF myTauiit y nigtunax MK LL3.

Tabnuus 2. HasBHicTb NokanbHOI iHBasii Ta MeTacTasdyBaHHs NaninsipHUX KapLHOM
L3 3anexHo Big BRAF-cTatycy

n=20 n=24

HeiHBasuBHa naninsipHa kapuuHoma, n = 24 n=15(62,5 %) n=9(37,5%)*
JlokanbHo iHBa3uBHa naninsipHa kapumHoma, n = 20 n=>5(25%) n=15(75%)*
ManinsipHa kapuuHoMa 3 MeTacTadyBaHHsM, N = 20 n=11(55%) n=9 (45 %)
ManinsipHa kapuuHoma 6e3 MeTacTasyBaHHs, n = 24 n=9 (37,5 %) n=15 (62,5 %)

*: JOCTOBIPHICTb BigMiHHOCTe p < 0,05.

cTpatudikaLlii puavky po3BUTKY pPeLMAVBIB y BindineHoMy
nicnsionepawiHoMy nepiodi Ta No4in nawieHTiB Ha rpynu
HU3bKOrO, MPOMIKHOrO Ta BMCOKOTO PU3UKY 3 BiANOBIa-
HUMW NiKyBanbHO-AiarHOCTUMHUMK PEKOMEHZALISMM.
Cnig BiasHauuTy, WO Mig Yac NoAiny Ha rpynu, kpiM
pagvKanbHOCTI onepalii, HasiBHOCTi MeTacTasyBaHHs Ta
iHBa3MBHOCTI, BpaxoBytoTb Takoxx BRAF-cTatyc [2], ane
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ANs aHanisy noTpibHO CYTTEBO po3LMptoBaTH BUBIPKY
NaLieHTIB | MOMEKyNAPHO-TEHETUYHY NaHenb.

BucHoOBKU

1. Mytauia reHa BRAF V600E — piarHoCTU4HUI
MapKkep naninsapHoi KapuyHOMM LLMTONOAIOHOI 3anosu,
M0ro BUSIBMEHHS MiATBEPIXKYE HasiBHICTb 3MOSKICHOCTI.
BRAF nosutvBHi kKapuuHoMu Big3HaveHi B 46,5 % cno-
CTepeXeHb.

2. BusiBneHHs myTauii reHa BRAFV600E moxHa
BUKOPUCTOBYBATH SIK JOAATKOBUI METOA JoonepaLinHoi
[LiarHOCTMKM NaninsipHoi KapLMHOMM LLMTONOAIGHOI 3ano-
31, ane uiTKy 3anexHictb noautusHoro BRAF-ctatycy i
arpecuBHOCTI 3MOSIKICHOTO NPOLECY HE BUSIBUNN.

3. BigcyTHictb myTauii reHa BRAFV600E B noeaHaHHi
3 yuTonoriyHumm BucHoskamm rpyn V i VI 3a Bethesda
MO>XE CBiAYUTU MPO HasABHICTb (hONiKYNSPHOrO BapiaHTa
MK.

4. HeraTtueHi 3a BRAF uMTONOriYHO HEBU3HaYeEHi
By3nu wmTtonodioHoi 3anosw (Il Ta IV rpynu 3a Bethesda)
MOBHICTHO HE BUKITHOYAKOTb 3MOSKICHICTb, | TAKMM NaLjieH-
Tam Moxe By TV pekoMeHZ0BaHe XipypriyHe NiKyBaHHS Ym
peTenbHe CNoCTEPEKEHHS.

5. Po3LUMpeHHst KinbKOCTi MONEKYNAPHO-FEHETUYHUX
MapkepiB y goonepauiiHii giarHoctuui paky L3 i pos-
po6neHHs crneundidHOi reHETMYHOI NaHesi MoXe iCTOTHO
NONINWUTK SKICTb AiarHOCTUKK, a OTXe W XipypriYHOro
NiKyBaHHS.

MepcnekTUBM NoganbLMX AOCHiAXKEeHb NONsAraoTb
Y PO3LLUMPEHHI BUBIPKY NALIEHTIB, @ TaKOX BU3HAYEHHI pori
iHLUMX MOMeKyNAPHO-TEHETUYHIX MApKEPIB Y NyXnnMHax
LMTONOAIGHOT 3an03un ANns NOMinWeHHs JoonepauinHoi
fiarHoctuku paky W3, iHavBigyanisavii TepaneBTMYHOI
TaKTUKK, cTpaTudikaLlii Ta BeAEHHs NawieHTiB y Bigaane-
Homy nicnsionepavinHomy nepiogi. OfHUM 3 OMiKyBaHWX i
BaxaHux pesynbraris 4ocnimkeHb Moxe ByTn CTBOPEHHS
MOMNEKyNAPHO-TeHETUYHOI NaHeni paHHbOI 4iarHOCTUKM
paky WwmTonogibHoi 3anosu.
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MeTa po60Th — BUBYNTY iHTEPNEWKIHOBUIA | NPOCTarNaHaUHOBWIA CTaTyC XBOPUX Ha ONEpidyBarnbHWiA NULLAIA 3aNexHO Bif
CTYNEHs! BaXKKOCTi 3aXBOPIOBAHHS.

Marepianu Ta meToau. locnimkysanm KpoB 27 XBOpUX Ha onepisyBansHui nuwwai (OJ1) sikom Big 52 no 69 pokis; 11 (40,7 %)
XiHOK, 16 (59,3 %) Yonogikis. Jlerkuin nepe6ir OJT BusHaumnu y 7 (25,9 %) nauieHTis, cepeaHboTsikkni —y 12 (44,4 %), Tax-
ki — y 8 (29,6 %) xBopux. KoHTporbHa rpyna — 12 npakTu4Ho 300poBux ocib (7 YonoBikiB i 5 xiHok Bikom 50—-67 pokiB), siki
paHiwwe Ha OJ1 He xBopinu, ane B AUTWHCTBI XBOPINKM Ha BITPSHY Bicny.

KinbkicHuii BmicT iHTepneiikiHiB (IL), dakTopa Hekposy nyxnuH o (TNFa), npoctarnanauhia (PG), TpombokcaHy (TXB2) i
maTpuKcHoi meTanonpoteiHasu-8 (MMP-8) y cupoBaTui kpoBi BU3HauMnv TBepaodasHnM iMyHodepMeHTHUM meTogom. Cta-
TUCTUYHE OMpaLtoBaHHs pe3ynbTaTiB AOCMIMKEHHS BUKOHANW, BUKOPMCTOBYHOYM kKpuTepin MaHHa-YiTHi Ta nporpamy
Statistica v. 10.0.

Pesyniratu. KnibiyHa manicbecTauis OJ1 cynpoBomkyeTbCs 30inbLIEHHSM Y CMPOBATL KPOBi XBOPYX KOHLEHTPALN LIMTOKi-
HiB (IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10, TNFa), npocTaHoigis (PGE2, PGF2a, 6KPGF1a, TXB2) i MaTpukcHoi npoteiHasu-8
(MMP-8). CTyniHb 3MiHV iHTEPNENKIHOBOrO Ta MPOCTarnaHAMHOBOTO CTaTYCy 3anexwuTb Bif CTyneHs TsxkocTi OJ1, HalMeHLINM
€ B pasi nerkoro nepebiry OJ1, HanGinbwmum — npu BaxkkoMmy nepebiry. B iHTepnenkiHoBomy ctatyci xsopux Ha OJ1 cTyneHi
30iNbLUEHHS KOHLEHTpaLii npo3ananbHux untokiHie (IL-1B, IL-6, IL-8, TNFa) nepeBaxaroTe Hag CTyneHsMW 36iMbLUEHHS
LIMTOKIHIB i3 NpoTu3ananbHumm Bnactusoctamm (IL-2, IL-4, IL-10). Y roctpomy nepioai Ol y npocTarnaHaMHOBOMY CTaTyCi
XBOpWMX cnocTepiranu ancbananc y cuctemax PGE2/PGF2a i 6KPGF10/TXB2 3 nepeBaxaHHsIM CMpOBaTKOBUX KOHLIEHTpaLLif
PGE2 Hap PGF2a, TXB2 Han 6 KPGF1a.

BucHoBku. CTyniHb NOpPYLUEHHS IHTEPNEKIHOBOrO Ta NpocTarnaHaMHOBOMO CTaTyCy XBOPWX Ha OnepidyBamnbHWA nuLian
MPOrPECMBHO 36iNbLLYETHCS 3i 3pOCTAHHSIM CTYNEHS! BaXKKOCTI XBOPOOMU.

Interleukin and prostaglandin status of patients with shingles depending on the severity
of the disease

0. M. Novytskyi, I. S. Haidash

Aim. The aim of the work is to study the interleukin and prostaglandin status of patients with shingles depending on the severity
of the disease.

Materials and methods. We examined the blood of 27 patients with shingles, aged from 52 to 69 years, with 11 women
(40.7 %) and 16 men (59.3 %) among them. Mild shingles was observed in 7 patients (25.9 %), moderate shingles was
observed in 12 patients (44.4 %) and severe shingles was observed in 8 patients (29.6 %). The control group consisted of 12
practically healthy people (7 men and 5 women aged from 50 to 67 years old), who had not been ill with shingles before, but
had suffered from chickenpox in childhood.

Determination of the quantitative content of interleukins (IL), tumor necrosis factor a (TNFa), prostaglandins (PG),
thromboxane (TXB2) and matrix metalloproteinase-8 (MMR-8) in blood serum was performed using a solid-phase enzyme
immunoassay. Statistical processing of the study results was performed using the Mann-Whitney test and the program
Statistica v. 10.0.

Results. Clinical manifestation of shingles is accompanied by the increase of concentrations of cytokines (IL-1B, IL-2, IL-4,
IL-6, IL-8, IL-10, TNFa), prostanoids (PGE2, PGF2a, 6KPGF1a, TXB2) and matrix proteinase-8 (MMR-8) in blood serum.
The degree of change in interleukin and prostaglandin status depends on the severity of shingles, and it is the lowest in
its mild course, and the highest in its severe course. In interleukin status of patients with shingles the degree of increased
concentrations of proinflammatory cytokines (IL-1, IL-6, IL-8, TNFa) prevails over the degrees of increasing of cytokines with
anti-inflammatory properties (IL-2, IL-4, IL-10). In the acute period of shingles in prostaglandin status of patients, there is an
imbalance in the PGE2/PGF2a and 6KPGF1a/TXB2 systems with a predominance of concentrations of PGE2 over PGF2aq,
and TXB2 over 6KPGF1a in the blood serum.

Conclusions. The degree of violation of the interleukin and prostaglandin status of patients with shingles progressively
increases as the severity of the disease increases.
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MHTepAeﬁKMHOBbIﬁ " ﬂpOCTarI\aHAVIHOBbIﬁ cTaTtyc 60AbHBIX 0NOACHIBAIOLLMM AULLAEM
B 3aBUCMMOCTH OT CTENEHU TAXKECTH 3aboreBaHuA

A. H. HoBuukui, U. C. fanpaw

Lenb pasoTbI = U3y4nTb VIHTepJ'IeVIKVIHOBbIVI n I'IpOCTaFJ'IaH,D,I/IHOBbIVI cratyc 60MbHbIX ONOSICHIBAKLLYM TULLIAEM B 3aBUCUMOCTM
OT CTeneH TsxecTn 3abonesaHus.

Matepuans! u metoasl. MiccnenoBanu kpoBb 27 6onbHbIX onosickiBatoLmm nuwaem (Of1) B BospacTe ot 52 fo 69 ner, 11
(40,7 %) »eHLwmH, 16 (59,3 %) MyxuuH. Nérkoe Teuenne O otmeueHo y 7 (25,9 %) naumeHToB, cpepHeTsxénoe —y 12
(44,4 %), Txénoe TeyeHne —y 8 (29,6 %) 6onbHbIX. KOHTPOMbHYO rpynmy cocTaBunm 12 npakTuiecku 300pOBbIX YEroBek
(7 My>umH 1 5 xeHwmH B BospacTte 50-67 ner), He 6oneBLMX paHee OMoSICHIBAOLLMM JLLAEM, HO B AETCTBE NEpeHecLUnX
BETPSHYIO ocry. KonnyecTBeHHOe copepxkaHiie uHTepneiikvuHoB (IL), daktopa Hekpoaa onyxoneii a (TNFa), npocTarnananHoB
(PG), TpombokcaHa (TXB2) n matpukcHorn metannonpoTtenHasbl-8 (MMP-8) B cbIBOpoTKe KpoBM OnpeaeneHo TeepaodasHbiM
MMMyHoDepMeHTHbIM MeToaoM. CTatucTiyeckast obpaboTka pesynsTaToB UCCefoBaHWS NPOBEAEHa C UCMOMNb30BaHNEM
kpuTepust MaHHa—YuTHu 1 nporpammbl Statistica v. 10.0.

Pesynbrathbl. KnuHudeckas maHudectaumns OJ1 conpoBoXaaeTcs yBENUYEHNEM B CbIBOPOTKE KPOBW BOMbHBLIX KOHLIEHTPa-
umn umntokmHos (IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10, TNFa), npoctaHoupos (PGE2, PGF2a, 6KPGF1a, TXB2) n maTpukcHoi
npotenHasbl-8 (MMP-8). CTeneHb U3MEHEHUS1 MHTEPIENKMHOBOTO U NPOCTArNaHAMHOBOTO CTatyca 3aBUCUT OT CTeneHu
Tsxectn OJ1, HaMMeHbLLIasa — NpuW ero NErkoM TevyeHun, Hanbonbluas — npy TsHKENOM. B nHTEpnenkmHoBom cratyce 6orb-
Hbix OJ1 cTeneHn yBenuyeHnst KOHLEHTpaLWiA NpoBoCcnanMTenbHbIX LntokuHoB (IL-1B, IL-6, IL-8, TNFa) npeobnagatot Hag
CTENEHAMMW YBENNYEHUS LIMTOKWHOB C NPOTMBOBOCTANUTENbHLIMM cBoWcTBamu (IL-2, IL-4, IL-10). B octpom nepuoge OJ1 B
npocTarnaHanHOBOM cTaTyce 6onbHbIX 0TMeYeH ancbanaHc B cuctemax PGE2/PGF2a n 6KPGF1a/TXB2 ¢ npeobnagaHuem
CbIBOPOTOYHbIX KOHLEHTpauun PGE2 Hag PGF2a, TXB2 Hag 6KPGF1a.

BbiBoabl. CteneHb HapyLleHua VIHTepJ'IeVIKVIHOBOI'O M npocTarnasgmMHoBOoro cratyca GOMbHBIX OMOSACHIBAIOLLMM JULLAEM

NPOrpeccmnBHO yBeNnU4MBaeTCA No Mepe BO3pacTaHNA CTENeHU TAXKECTU 3aboneBaHus.

OnepigyBanbHui nuwait (OJT) — peunamsHa opma
naTeHTHoi HewvpoTtponHoi [AHK-anbdarepnecsipycHoi
iHcbekuii, 30yaHuKom sKoi € Bipyc Varicella zoster (VZV),
Lo NOKanisyeTbCs Micns NepPBUHHOI iHeKUii (BiTpsiHa
BiCNa) B raHmmisix YepernHuX HepBiB, raHrmisIXx CMUHHOTO
MO3Ky i BeretatuBHux ranrnisx [1,2]. Aktmsauia VZV
BiAbyBaeTbCA Y BUNAAKy ocnabneHHs cneundivyHoro
IMYHITETY, WO cnocTepiratoTb Yy NiTHIX Nogen Ha i
iHBOMIOL|iT IMYHHOT cucTeMu, abo y 3B°A3Ky 3 PO3BUTKOM
BTOPWHHOTO iMyHOAEMILMTHOrO CTaHy B 0Ci6 Monogoro
Ta 3pinoro Biky [3,4].

PeaktvBauis VZV i po3BUTOK KITiHIYHO-MaHicheCTHOro
nepebiry onepidyBanbHOMO repnecy CynpoBOLKYHOTHCS
3ananbHOK peakLieto, Lo BUSIBMSETLCS OAHOBIMHUMM
KOpiHLEeBMMM BONsiMK Ta BE3UKYMSPHUM BUCUMOM Y Mo-
LUKOLpKeHin ainsHui [5]. Yactum yeknagHeHHam OJ e nocT-
repneTyHa HeBpanrisi, WO XapaKTepu3yeTeCs TpHBanuM
roCTpUM Gorem nicnst 3HVKHEHHS LKIPHOI ex3aHTemu [6).
[JopatkoBum ycknagHeHHsm OJT moxe By iHdikyBaHHS
apTepin rofloBHOTO MO3KY, sike BHACMIZOK MaTonoriyHoro
CyOUHHOTO PEMOAENOBAHHS MOXE CIPUMUHWTY IHCYIBT [7].
BeacymHiBHO, po3BuTOK LX ycknaaHeHb npu OF1 nos's3a-
HWI 3i CTYMEeHeM BUPaXXeHOCTI 3anarnbHoi peakLii opraHiamy.

BaxxnmBoto cknagoBoto 3ananeHHs nig vac O € aktu-
BaLlisi NepeKMCHOro OKUCIIEHHS MiNigiB Npy He4OCTaTHOCTI
CHUCTEMM aHTUOKCUAAHTHOTO 3axucty [8]. Kntovosi meqi-
aTopu 3ananeHHs — npo3anarsibHi LUTOKIHW-IHTEPRENKIHN
(L), chakTop Hekposy nyxmuH (TNFa), npoctarnaHanHm
(PG), wo 3ymMoBnto0TL Mirpaito iMyHOKOMNETEHTHUX
KINiTUH B OCEPENOoK ypaXXeHHSI, BINMBAOTb Ha TOHYC CyauH
MiKPOLMPKYNATOPHOTO pycra Ta peonorivHi BMacTUBOCTI
kposi [9,10]. Baxnuey ponb y 3ananeHHi sigirpatoTb
matpuKcHi metanonpoteiHasu (MMP), Lo BMKNMKaoTb
[EeCTPYKLt0 No3akniTuHHOro marpukcy [11].

3HaHHSA NPO BYPAXEHICTb NOPYLUEHb IHTEPNENKIHO-
BOrO Ta MpocTarfaHayHOBOro cTaTyciB y xsopux Ha OJ
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i3 PI3HUMU CTYNEHAMM BaXXKOCTi BaXXNMBE He TiNbKu Ans
PO3yMiHHS1 0COBMBOCTEN NaToreHe3y KIiHiYHWX BapiaHTIB
XBOPOOW, ane 1 Mae CyTTEBE MPAKTUYHE 3HAYEHHS ANs
BU3HAYEHHS! TAKTWKW BUKOPUCTaHHS NikyBarbHWX 3acobiB
nig Yac nikysaHHs OJ pisHWX CTYMeHIB TSHXKKOCTI.

Merta po6otu

BuBYMTM iHTEPNENKIHOBWIA | NpOCTarnaHanHOBUI CTaTycC
XBOPUX Ha OnepidyBasibHUA NLLAN 3anexHO Bif CTYNeHs
BaXXKOCTi 3aXBOPIOBAHHS.

Marepianu i meToAU AOCAIAKEHHA

O6ctexwvnu 27 nauieHTis 3 OJ1 Bikom Big 52 fo 69 pokiB
(cepepnin Bik — 61,5 + 3,1 poky), 11 (40,7 %) xiHok, 16
(59,3 %) yonosikiB. XBopi nepebyBanu Ha CTaLioHapHO-
My MiKyBaHHi B HEBPOMNOriYHOMY BiaaineHHi KpeMiHcbKoi
6aratonpodinbHoi NikapHi JlyraHcekoi obnacTi (YkpaiHa).
JiarHo3 OJ1 BcTaHoBMNOBaNM Ha nigcTaBi aHamHe3y,
KNiHIYHMX AaHnX (0pHOGIYHI BE3WKYNSPHI BUCUNAHHS Ha
LUKIpi B AinsHKax iHHepBaLlii BignoBigHMM HEpBaMK, LLO
CYNPOBOKYIOTLCS BUPaXXEHUM BOMNbOBIUM CUHAPOMOM)
i ingukauit AHK Varicella zoster meTogom nosiMmepasHoi
NaHLOroBoi peakuii.

JNerkwin nepe6ir OJ1 BuaHaumnu B 7 (25,9 %) naui-
€HTIB, cepeaHbOBaXKuiAi —y 12 (44,4 %), Baxkuii —y 8
(29,6 %) ocib.

Jlerkuit nepebir OJ1 xapakTepu3ayBaBcs NiABULLEH-
HAM Temnepatypu Tina go 37,5-38,5 °C npotsrom 2-3
[i6. CumnToMM iHTOKCMKaUi BiaCYTHI abo BUpaXeHi
He3HayHo. BucunaHHsa HeuncnenHi, 3Hukanm 6escnigHo
[12]. Mpu cepenHboBaxkomy nepebiry OJ1 Temnepa-
Typa Tina nigeuwysanacs go 38,6-39,5 °C nporsirom
3-5 pi6. CumnTOMM iHTOKCMKALii BUpaXeHi NOMipHO.
BucunaHHs psicHi, HasiBHI Ha cnu3oBux 06OMOHKaX,

KnaloueBble cnoBa:
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nicns ix 3HUKHEHHS MOrNa 3anuLuaTcs KopoTkovacHa
nirmeHTauis [12]. Baxkuin nepe6ir OJ1 xapaktepuay-
BaBCs NnxomaHkoto noHag 39,6 °C npotsirom 7-10 ai6,
MOXTMBUI PO3BUTOK MEHIHFOEHLIeDaniTUYHNX peakLin.
BucunaHnHsa pscHi, Benwuki, «3acTurni» B OFHIN cTagii
pO3BUTKY, Bynu i Ha LWKIpi, i HAa CN130BUX 060MOHKaX
(BEPXHIX AMXanbHKX LMAXIB | CEYOCTATEBOrO TPAKTY).
Micnsa 3HWKHeHHa BUCUNY Nopsi4 i3 nirMeHTauieto Mo-
XyTb 3anuwarmcs pyounku [12].

Bik naujeHTiB i3 nerkum nepebirom O konvBascs
Big 55 00 61 poky, 3axBoptoBaHHs nepebirano 6e3
yCKnagHeHb, MaHichecTauito CynyTHbOI naTonorii He 3a-
peecTpyBany. MauieHTy i3 cepenHboBaxkUM nepebirom
Ol — Bikom 58-64 pokiB, 3-MOMiX CynyTHIX NaTomnorin
3apeecTpyBany rinepToHiYHy xBopoby (4 ocobu), xo-
neumnctut (3 ocobu); y 3 nauieHTiB ycknagHeHHsm OJl
Oyno BTOpPWHHE NIOKOKOBE iHGIKYBAHHSI LLKIPU B MiCLISX
BE3VKyNApHUX BucuniB. MNavieHTn 3 Tspkkum nepebirom
O - Bikom 65-69 pokiB; 5 oci6 Manu KOMNeHCOBaHMUM
LIyKpOBWiA AijabeT 2 Tuny, y 2 XBopyX AiarHoCTOBaHa Bupas-
koBa xBopoba LLUyHKa | ABaHaaLATMNANOI KALLKK; 3-NOMDK
ycknagHeHb OJ y uiid rpyni nauieHTiB 3apeecTpyBanm
MiOKOKOBE iH(PIKYBaHHS LUKIpU B MICLSIX BE3UKYNSPHUX
BUCuMniB (2 0cobu), nocTrepneTnyHy Heparrito (1 ocoba),
ypaxeHHs1 BereTaTMBHOI HEPBOBOI CUCTEMU — CYXIiCTb
LKipn B micui Bucuny (1 ocoba).

13 27 xBopux Ha OJT HiXTO He OTpMMyBaB iMyHOCynpe-
CUBHY Tepanito. Y BCiX 06CTEXEHWX NaLieHTIB HeraTuBHi
pe3ynbTaTv AOCHiMKEHHS Ha Mapkepu BIJT-iHdekuii.

lepneTuyHa ex3aHTeEMa B AinsiHKaX iHHepBaLlii Mixkpe-
GepHux HepsiB BU3HaveHa y 13 mauieHTiB (48,1 %), B
LinsHui nnevoBoro cnneteHHs —y 5 (18,5 %), ypaxeHHs B
AiNsHLi NonepeKkoBoro cnneTeHHs — Y 6 (22,2 %) xBopux,
y NPOEKLi NNLBOBOTO i TpivacToro HepeiB—Yy 3 (11,1 %).
EputematosHe ypaxeHHs Wkipn Bussunm B 4 (14,8 %)
nauieHTis, eposusHe — B 10 (37,0 %), epo3nBHO-BMpa3-
koBe —y 13 (48,1 %).

KoHTponbHa rpyna — 12 npakTuyHO 300poBUX OCI6
(7 yonosikis i 5 xiHOK Bikom 50—67 pokiB, cepeaHil Bik —
58,5 + 2,9 poky), ki paHiwe He xBopinu Ha OJl, ane B
OWTUHCTBI XBOPINKW Ha BITPSAHY BiCrY.

Yci obeTexeni nignucany iHpopmaLiiHy yrogy npo
O06pOBINbHY y4acTb y AOCMIMKEHHI Nicns AeTanbHOro
PO3'ICHEHHS! I0T0 METU.

Martepian ans nabopaTopHOro AOCHimKeHHs — CUpo-
BaTKa BEHO3HOI KPOBI, SiKy 6panu 3 BeHu 0Cib KOHTPOMNbLHOI
rpynu Ta xsopux Ha OJ1 ogHopa3oBo BpaHLj HaTLLe. Cupo-
BaTKy KPOBI 1O BUKOHaHHS nabopaTtopHOro AOCHIMKEHHS
36epiranu y kpiocrarti 3a Temnepartypm -20 °C.

KinbKicHMIn BMICT iHTEpnenkiHiB, npocTarnaHavHiB
i MaTpMKCHOI MeTanonpoTeiHasu-8 y cMpoBaTLi KpOBi
BU3Ha4Yanu TBepAodasHUM iMyHODEpMEHTHUM METO-
[IOM Ha aBTOMaTU4YHOMY iMyHO(DEPMEHTHOMY KOMMIEKCI
«GBG Star Fax 2100» BupobHuLTBa hipMn «Awareness
Technology Inc.» (USA). KoHueHTpauii IL-1B, IL-2, IL-4, IL-
6, IL-8, IL-10i TNFa, BignoBigHO A0 iHCTPYKLi BUPOOHM-
Ka, BUMIpoBany 3a JONoMOrok CTaHAapTHUX TECT-CACTEM
Bupo6HMLTBa OO0 «LinToKiHY (PP), KOHUEHTpaLiT PGE2,
PGF2a, 6KPGF1a, TXB2 — 3a 4ONOMOrot TecT-cUCTEM
¢ipmu LifeSpan BioSciences Inc. (USA), koHueHTpauii
MMP-8 — 3a gonomoroto Tect-cuctemm Human MMP-8
(total) (R&D Diagnostics Inc., USA). KoHueHTpaLii BCix
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LIMTOKIHIB pO3paxoByBasiv 3a CTaHAAPTHUMM KPUBUMM Ast
KOXHOI 3i CMIOMyK, SIKi OTPUMaHI 3 BUKOPUCTaHHSAM Pi3HNX
KOHLIEHTpaLi cTaHAapTiB. [JoCnimKeHHs iIHTepnenkiHis,
npocTarnaHamHiB i MaTpMKCHOI mMeTanonpoTteiHasn-8
BUKOHYBanm Ha 1-2 aeHb nepebyBaHHs y cTauioHapi, Bif
MOMEHTY BUHUKHEHHS NEPLLMX CUMMTOMIB XBOpobu — 3-5
AHiB. [locnimKeHHA BUKOHAMM B iMyHO(DEPMEHTHIl na-
6opartopii kadeapw HeBponorii, ncuxiatpii Ta Hapkonorii
3 «JlyraHcbkuit fepxaBHA MEOUYHWIA YHIBEPCUTETY,
M. PyBixHe, YkpaiHa.

CraTtucTiyHe onpaLtoBaHHs pe3yrnsTaTisB A4OCTiIKEH-
HSl BUKOHANM napameTpuyHiMM MeTodamMu 3 BUKOPUC-
TaHHaM nporpamm Statistica v. 10.0 (StatSoft Inc., USA),
niueHsinHnn Ne STA999K347156-W. [JaHi HaBeaeHi
Ak megiaHa (Me) Ta kBapTunbHuin po3max (Q25-Q75).
BiporigHicTb BigMIHHOCTEN BU3Ha4Yanu, BUKOPUCTOBYHO-
yn kputepin U ManHa-YiTHi Ana HesanexHux Bubipok.
BigmiHHocTi BBaXKarm BiporigHuMu npu p < 0,05. Kope-
NSILINHO-PErpeCcyBHUIN aHani3 BUKOHaN 3a KoediLlieHToM
MipcoHa (r).

PesyAbTatu

Y roctpomy niepiogi OJ1y rpyni 0BCTEXEHUX BU3HAYUNN
30inbLLEHHS B CMPOBATLLi KPOBI KOHLIEHTpaLLil ycix focni-
[DKYBAHMX LMTOKIHIB: IHTEPNENKIHIB, MpOCTarnaHavHiB,
dhakTopa HEKpo3y MyXmnuH, MaTPUKCHOI MeTanonpoTei-
Ha3un-8, — ane CTyniHb 3MiH KOHLEHTPALIiN LMX LUMTOKIHIB
6yB pi3HUM 3anexHo Big knacy (mabs. 1).

Y 3aranbHin rpyni xsopux Ha OJ1 koHueHTpauis IL-11
y rocTpoMy nepiogi XxBopobu 3binbLueHa LLOAO KOHTPOMHO
y 8,2 pasa, IL-2-y 2,25 pasa, IL-4 —B 1,34 pasa, IL-6 -y
4,5pasa, IL-8 —y 4,4 pa3a, IL-10 —y 2,0 pa3a, TNFa -8B
6,1 pasa, MMP-8 —B 1,66 pa3a. CTyneHi 30inbLUEeHHS KOH-
LieHTpaLli npo3ananbHuX iHTepnerikiHis (IL-16, IL-6, IL-8)
i TNF-a icTOTHO nepeBuLLYyBany CTyneHi 36inbLLUeHHs KOH-
LieHTpaLin npoTusananbHux intepnenkinie (IL-4, IL-10).

Peakuis npocrarnaHguHoBOi CUCTEMM B FOCTPOMY
nepiogi OJ1 xapakTepu3yBanacs 3pOCTaHHSAM KOHLIEH-
Tpauii PGE2 B 4,8 pa3a L0A0 KOHTPOIH, KOHLEHTPaLlist
PGF2a 36inblumnaca y 2,6 pasa. 3Baxatoun Ha Le, cnie-
BigHoweHHa PGE2/PGF2a 36inbLwysanocs B 1,81 pasa
LLIOA0 KOHTPOIBHOTO NMOKa3HMKa; Lie CBiAYMIO npo nepe-
BaxaHHs nposanansHoro PGE2 Hap ioro disionoriyHnm
aHTaroHictom PGF2a. Y rpyni KOHTPOMO KOHLEHTpaList
PGF2a B cuposarti kposi nepesuLLlyBana Taky ans PGE2
B 1,3 pasa.

Y cuctemi npocTaumkniH/TpombokcaH y XBOpKX
Ha OJl y roctpomy nepiogi xBopobu KoHLeHTpaLii
crabinbHux metabonitie npoctauuknivy (6KPGF1a) i
TpombokcaHy (TXB2) 36inbwumnnmcst Woao KOHTPONbHUX
nokasHukie B 1,78 i y 2,58 pasa BignosigHo. CniBBiaHo-
weHHst 6KPGF10/TXB2 3meHwwunocs B 1,37 pasa npoTu
aHanoriYHoro NokasHWka B KOHTPOMI; Lie CBiAYMMO npo
nepesaxaHHs TXB2 B roctpomy nepioai Of1 Hag ioro
dpisionoriyHum aHTaroHictom 6KPGF1a.

CTyneHi 3MiH iHTEPNENKIHOBOTO Ta npocTarnaHau-
HOBOTO CTaTyCiB y xBopux Ha OJ1 3anexanu Big cTyneHs
BaXKOCTI 3aXBOPIOBAHHS, HAMEHLLI 3MiHW BU3HAUMIN y
BunaaKy nerkoro nepebiry OJ1, NOMipHi — cepeaHbOBaX-
Koro, HanbinbLUi 3MiHW — y BUNagKy Baxkoro nepebiry
OJf1 (mabn. 2).
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Y Bunagky nerkoro nepe6iry OJ1 koHueHTpauis IL-
1B y cuposartui kposi 36inbLuyBanacs B 3,3 pasa, Len
MOKa3HWK y KOHTPOIi, NPY CEPEAHbOBAXKKOMY | BaXKKOMY
nepebiry — 8,76 i 12,54 pasa BignosigHo. [opiBHIo04M

Tabnuus 1. BmicT uMTOKiHIB Y CpoBaTLi KPOBI B 3ararbHil rpyni XBOpux Ha

Original research

onepisyBanbHUI NULLan y roctpomy nepiogi xsopobu, Me (Q25-Q75)

Moka3Huku, KoHTponb
OAWHUL BUMipIOBaHHSA (n=12)

XBopi Ha OJl
(n=27)

CTYMEHi 3pOCTaHHSA KOHLIEHTPALLiA LLOJO0 NOKa3HKIB rpynk IL-1B, nr/mn 45(4,025-5,025) 384 (20,6-55,5) <0,05
KOHTPONMIO i NaLieHTiB 3 GinbLLmMMm cTyneHsMm BaxkocTi OJ, IL-2, nr/mn 6,55 (5,2-6,8) 13,3 (10,4-17,2) <0,05
BU3Ha4UNK: angd IL-2-8B1 ,44, 2,19 i 3,13 pasa; ansa IL-4 — IL-4, nr/mn 3,4 (3,02-3,80) 4,6 (3,95-5,45) <0,05
1,11, 1,341 1,57 pasa; ana IL-6 — 2,21, 4,121 7,11 pasa; IL-6, nr/mn 5,1 (4,15-5,80) 21,0(146-279) <005
ana IL-8 — 2,22, 4,40 6,65 pasa; gnsa IL-10 — 1,31, 1,96 i IL-8, ir/mn 6,75 (5,9-8,9) 31,4 (19,5-43,1) <0,05
2,72 pa3a; ansa TNFa — 3,62, 5,191 9,42 pasa BignoBsigHo. IL-10, nr/mn 9,75 (8,7-10,9) 18,9 (15,6-22,2) <0,05

Mopi6Hy cnpsiMoBaHiCTL GiKCyBanu 1 LOAO KOHLIEH- TNFa, nr/mn 2,65 (2,1-3,0) 14,0 (10,10-20,25)  <0,05
Tpauin npoctarnaHauHis. MNpw nerkomy nepebiry KOHLEeH- PGE2, nr/mn 9,3 (8,2-10,5) 47,2 (32,9-57,4) <0,05
Tpavji PGE2 i PGF2a 6ynu 36inbLueHi Woao BianoBigHnx PGF2aq, nr/mn 11,9 (11,35-12,80) 32,1 (26,80-40,15)  <0,05
MOKa3HUKIB y KoHTponi y 2,76 i 1,84 pa3a BignoBsigHo; PGE2/PGF2a (y.on.) 0,76 (0,75-0,80) 1,4 (1,2-1,5) <0,05
cnieigHoweHHss PGE2/PGF2a 36inbwunocs B 1,51 6KPGF1a, nr/imn 15,1 (14,0-16,0) 25,9 (23,2-29,0) <0,05
pasa. Mpwu cepenHboBaxkomy nepebiry OJ1 3inbLIeHHs TXB2, nr/mn 12,35(11,1-13,8)  31,0(21,8-404) <0,05
koHUeHTpauin PGE2 i PGF2q, a Takox CniBBigHOLWEHHS BKPGF1a/TXB2, (y.0n.) 1,2(1,1-1,2) 0,8(0,7-0,9) <0,05
PGE2/PGF2a ctaHosunu 5,24, 2,84 i 1,84 pasa siano- MMP-8, Hr/mn 16,4 (15,3-17.7) 264 (21,8-32,3) <0,05

BiZIHO; @ Npu Ba)kkoMy nepebiry Ui 3MiHu — Ha piBHi 6,46,
3,141 2,05 pa3a BignoBigHo.

Cryninb BaxkocTi OJ1 BNnNMBaB Ha CTaH cucTeMu
npocTaumkniH/TpombokcaH. Mig yac nerkoro nepebiry O
36inbLLUEHHS B CYPOBATLi KPOBI PiBHSA CTabinbHoro meta-
6onity npoctaumkniHy 6KPGF 1a gopisHioBano 1,28 pasa, MokazHmkH, BaKuii nepe6ir
a cTabinbHoro metabonity TpombokcaHy TXB2 — 1,48 ORMHML (n=7) Ba)Kuil nepeGir | (n =8)
pasa; criesigHoLeHHst BKPGF1a/TXB2 ameHwmnocs B B/IMIPIOBaHHA =1

3HaueHHsl p po3paxyBarnu Woao KOHTPOIH0.

Tabnuus 2. BMicT UMTOKIHIB Y cMpoBaTLi KPOBI XBOPUX Ha OMepi3yBarbHii
nuwai y rocTpomy nepioai XBopoOm 3anexHo Bif, CTYNEHs! BaXXKOCTi XBOpobu,
Me (Q25-Q75)

Tlerkui nepeGir | CepeaHbO-

1,15 pasa. Mpu cepenHboBaxkomy nepebiry O amiHu IL-18, nrfun 2'82(25025' ;5;40(32'5'17’6) 29;4%24'2_45‘6) ggégo(gg,s-ee,g)
nokasHukis 6KPGF1a, TXB2 i 6KPGF1a/TXB2 craHo- p,<0,05 p,<0,05
Bunn 1,77, 2,49 i 1,40 pa3sa BignoBigHO; NpU BaXKOMY IL-2, nr/mn 6,55 (52-6,8)  10,1(8,6-12,6) 13,7 (11,7-15,6) 18,6 (17,3-20,6)
nepebiry — 2,29, 3,77 i 1,64 pasa. p<005 p<005 p<005
. . . p,<0,05 p,<0,05
KoHueHTpauis MMP-8 y cvpoBaTLi KpoBi y XBOpKX
on 6irv 36i IL-4, r/wn 3,4 (3,02-3,80) 3,9 (3,4-4,3) 4,55(3,95-5,55) 5,3 (4,8-6,1)
Ha Ol nerkoro nepebiry 36ibLUera LIOAO KOHTPOMbHOTO 0< 0,05 0<0,05 p<0,05
nokasHuka B 1,22 pasa, y pasi cepeiHb0OBaXKoro nepebi- p,<0,05 p,> 0,05
ry — B 1,62, Baxkoro —y 2,14 pasa. IL-6, nr/mn 51(4,15-580) 10,8(9,8-12,7) 21,0 (18,6-24,4) 34,2 (29,3-41,2)
3l AR, . . ~ p <0,05 p<0,05 p<0,05
LiVICHUNM KOpensALiNHWIA aHanis napameTpis iHTEp b.<0,05 b <0,05
o o 1 ! 2 ’
TIGVIKIHOBOTO Ta NPOCTAINaHAMHOBOTO CTaTyCY, & TakoX IL-8, nr/mn 6,75(59-89)  16,1(14,3-18,1) 33,8(257-40,7) 47,2 (40,0-55)
KopensuiiHWiA aHanis napameTpis, siki BUBYanu, Ta p<0,05 p<0,05 p<0,05
NOKa3HWKIB TPaAMLINHOMO NiabopaTopHOro 0BCTEXEHHS p,<0,05 p,<0,05
navjeHTiB. IL-10,nr/mn - 9,75(8,7-10,9) 12,6 (10,7-14,5) 18,8 (16,9-20,5) 26,3 (21,3-32,9)
38’5130k MiX MokasHuKamy BinbLUIOCTi IHTepReKiHiB i p<005 g 0 g Py
. ) o ,<0, ,<0,
npocTarnaHukie OyB NpaMiM i BUCOKMM. Tak, KOBDILIEHT  rNeq nun 265 (2,1-30) 9.2 (8,30-1025) 13,0 (104-146) 23,4 (206-258)
kopensuii MipcoHa nig Yac NopiBHAHHS KOHLEHTpaLii IL- p<0,05 p<0,05 p<0,05
1B i PGE2 craHoBug 0,966, mix IL-1f i PGF2a — 0,929, p,<0,05 p,<0,05
mix IL-1B i BKPGF1a — 0,943, mix IL-1B i TXB2 — 0,961, PGE2, 9,3(82-105)  26,0(2290-29,05) 49,1 (45,5-53,7) 60,7 (53,2-70,6)
. . . . nr/mn p<0,05 p<0,05 p<0,05
mix IL-1B i MMP-8 — 0,971, mix IL-6 i PGE2 - 0,952, p.<0,05 0.>0,05
B H f : i i
mix IL-6 i PGF2a - 0,970, mix IL-6 i 6KPGF1a - 0,970, PGF2q, M9(1135- 224 (1835-24,25) 34,05 (29,1-40,0) 37,3 (32,7-42,9)

Mix IL-6 i TXB2 — 0,965, mix IL-6 | MMP-8 — 0,943, mMix nr/mn 12,8) p<0,05 p<0,05 p <0,05
KiNbKICTIO NeikounTiB y KPOBi Ta KoHLieHTpaLiamm IL-1B, P, <005 p,> 0,05

IL-6 i PGE2 — 0.749. 0.693 i 0.721 Biﬂl‘IOBi,D,HO. PGE2/PGF2a 0,76 (0,75-0,80) 1,18 (1,11-1,22) 1,4 (1,36-1,50) 1,59 (1,49-1,70)

(y.om.) p <0,05 p<0,05 p<0,05
p,<0,05 p,<0,05
6KPGF1a, 15,1 (14,0-16,0) 19,0 (16,4-22,3) 26,4 (24,3-284) 33,5 (28,0-39,0)
OGTOBopeHHﬂ nr/mn p>0,05 p<0,05 p<0,05
Pesynbratt cBiguaTh, Wwo B roctpomy nepioai OJ1 nokas- , ;<005 P, < 0.05
HUKN IHTEPNEIKIHOBOTO Ta MPOCTAIMAHAUHOBOMO CTaTycis 12 Tn 1235 (11,1-13.8 ;8;20((1)2’6_20‘2) 21;70%?4_35'6) 29;305(%8’8_55‘8)
30iNbLUYIOTLCS, @ 3MiHW IHTEPNENKIHOBOrO Ta nmpocTar- p,<0,05 p,<0,05
NaHAMHOBOrO CTaTyCiB, @ TakoX BMICTYy B CMpOBaTLi 6KPGF1a/ 1,2(1,1-1,2) 1,02 (0,99-1,06) 0,83 (0,81-0,94) 0,7 (0,68-0,74)
kposi MMP-8 y xsopux Ha OJ1 BiAnoBiaaloTs CTyneHam TXB2 (v.08.) p<005 p i%%% p i%%%
BaXKOCTi XBOPOOM. 3MiHW KinbKiCHOTO BMICTY LIMTOKIHIB S Tk
i 36 MMP-8, 16,4 (15,3-17,7) 20,7 (17,7-23,3) 26,6 (21,9-30,6) 359 (30,4-42,7)
MPOTPECVBHO 3POCTaKOTH 31 3BIMbLUEHHAM CTYMEHs BaKO- o el p>0,05 p<0,05 p< 0,05
CTi 3axBOptoBaHHs. HalbinbLLi 3MiHW iHTepreikiHoBoro Ta p,<0,05 p,<0,05

npocTarnaHanHOBOrO CTaTyCiB BifOyBaloTbCS B MaLliEHTIB

3HaueHHs p pospaxyBany WOA0 KOHTPOMIO; p,: WOAO rpyny nauieHTis i3 nerkum nepebirom OJT;
i3 Bakkum nepebirom OJ1.

p,: WWOAO rpynu navieHTiB i3 cepeaHboaxkum nepebirom OJI.
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B iHTepneinkiHoBomy cTatyci xBopux Ha OJ1 KOHLIEH-
Tpauii iHTeprenkiHiB i3 npo3ananbHYMK BNacTMBOCTAMU
nepeBaxarTb Hag KOHUEHTpaUisiMu iHTepnenkiis i3
npoTM3ananbHUMKU BNacTUBOCTAMM, @ Y nMpocTarnaHau-
HOBOMY CTaTyCi HasiBHE NepeBaXaHHs NpocTarnaHamHIiB
i3 Npo3ananbHoo, Ba3oaunaTaLiiHo Ta NpoarperaHTon
LiSMy HaZ, npocTarnaHanHamm 3 poTy3ananbHo, Baso-
KOHCTPVKTOPHOIO Ta aHTUarperauiiiHo akTMBHOCTSIMM.

3MiHu iHTEpNeNKiHOBOrO | NpocTarnaHAMHOBOrO CTa-
TyciB y xBopux Ha OJ1 3anexHo Bif CTYNeHs1 BaXKOCTI,
MIMOBIPHO, MOXYTb GYTW 3yMOBNEHI Pi3HOK aKTUBHICTIO
pennikauii VZV B ypakeHux TKaHUHaX, LLO 3a Nerkoro ne-
pebiry OJ1 € HANMEHLLIOK, a Npw Baxkkomy nepebiry — Hai-
GinbLoto. BctaHoBneHa Takox 3gaTHicTb VZV Bnnueatu
Ha eKCrpecito peLenTopiB i NPOAYKLt0 TakuX LIMTOKIHIB, K
iHTepdepon-a [1], iHTepdepon-y (IFN-y) i TNF [2].

Pesynbtatit SOCRIDKEHHS Y3romKYHTbCS 3 BiJOMO-
CTAMM iHLIMX aBTOpIB LWoao Bnnuey VZV Ha npoaykLito
LIMTOKIHIB Y nauieHTiB i3 VZV-iHdekuieto.

[ocnimKeHHs piBHIB Npo3ananbHUX LMTOKIHIB | MaTpuk-
CHWX MeTarnonpoTeiHas y MikBopi XBOPYX i3 BipyCcOnoriYHoO
nNigTBEPIXKEHOI Backyronarieto, Wo 3ymosneHa VZV [7],
nokasano BiporigHe nigsuiyeHHs pisHis IL-1B (p = 0,006),
IL-2 (p=0,006), IL-6 (p =0,0001), IL-8 (p = 0,0001), TNF-a
(p = 0,0012), IFNy (p = 0,0004), MMP-1 (p = 0,0002),
MMP-2 (p = 0,0001), MMP-3 (p = 0,0002), MMP-9
(p=0,0001) i MMP-10 (p = 0,0001) NOPIBHSAHO 3 KOHLEH-
TpaLisiMK LIMX LMTOKIHIB Y NIKBOPI 300POBMX MIOAEN.

Binomo, Wwo MaTpukcHi MeTanonpoTteiHasn 6epyTb
yvacTb y AeCTpyKuUii MXKNITUHHOTO MaTpukcy. Taka ge-
CTPyKLUisi, BE3CYMHIBHO, HasiBHa | B OCepeaKkax ypaxeHux
TkaHwH npu OJ1, fe hopmyeTbes HalukipHwiA Bucun. Mig-
BYLLIEHHS B NIKBOPI Ta KPOBI NawieHTiB i3 VZV-iHdekuieto
MaTpPUKCHWX MeTanonpoTeiHa3 pi3HWX knacie 3apee-
cTpyBanu B gocnimkeHHsx [11,13]. Bcranosunu, Wwo B
nepebiry xBopobu Moxe BinbyBaTncs 3MiHa ekcnpecii
MMP: 36inbweHHs MMP-1, -3 -9, 3HmkeHHs MMP-2[13].

OuiHrotoum piBHi 6iomapkepiB 3ananbHOro cTpecy
B navieHTiB 3 OJ1, BuCOki piBHi iHTepnenkiHiB IL-6 i IL-8
3apeecTtpyBanu B gocnimkenHi [13], IL-4, IL-12, IL-17 i
IL-23 - B pobori [14], IL-33 — aBTOpwM [16]. 3a BUCHOBKOM
gocnigHwkis [14], BiporigHo By piBHi IL-6 i IL-8 wopo
KOHTPOIIO NOB’A3aHi 3 BUPaXeHicTHo Bucvny Ta Gonto. 3a
naHvmm [15], y xBopux Ha OJ1, Kpim piBHIB CYPOBATKOBMX
IL-4, IL-12, IL-17 i IL-23, cTaTUCTUYHO 3HauyLLE NiaBuLLEe-
HUMM NOPIBHSIHO 3 KOHTPONem Bynu TuTpu IgG-aHTuTIN 8O
VZV. Ue nigTBepmiXye LWUMPOKY akTMBaLito iMyHHOI cuc-
TEMM 3a y4acTo 'yMOpanbHOro Ta KIITUHHOTO iMYHITETY.

MiguwerHun piseHb IL-10, SKniz BU3HAYMIM B 8O-
cnimkeHHi, ocobnmeo npu Baxkomy nepebiry OJ1 moxe
HEeraTVBHO BNMMBaTV Ha (hOPMYBaHHS iIMyHHOI BigMoBiAi
wopo VZV. OnocepeakoBaHUM NGTBEPAKEHHSM LibOr0 €
pesynbsratv focnigkeHHs [17], B SKOMy NepeBipsnu rino-
Tesy Npo Te, WO KOHCTUTYTUBHWI piBeHb IL-10, skuin Moxe
ByTW BUCOKUM Y MITHIX JIIOAEN, 3HKYE e(DEKTUBHICTb Bak-
LMHaLii )KMBOT aTeHYOBaHOT 30CTEP-BaKLMHM (Zostavax).
BcraHoBunu, Lo BUCOKUI KOHCTUTYTUBHMI piBeHb |L-10
HEraTVBHO BNMBae Ha ePEKTUBHICTb BaKLyHAaLlii.

Bigomo, Lo cyTTEBWI BNMMB HA POPMYBaHHS! IMYHHOT
BignoBiai mae IL-2, BaXIMBMM € CMiBBiAHOLLEHHS LIbOro
umTokiHy 3 IFN-y. 3a gaHumu [18], Tinbku B MOnoamx
niofeit BinbyBaeTbCs 36inbLIEHHS ABOGYHKLIOHANBbHUX
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VZV-cneundpiynnx CD4+ i CD8+ T-kniTnuHHUX edpekTopis,
BU3Ha4eHmX Koekcnpecieto IFN-y i IL-2. Y niTHix miogen
cnoctepirany 36inblenHs CD8+, CD57+ T-kniTuH, Wwo
CTapitoTb, 3 0AHOMACHWUM 3HKeHHAM VZV-nam’'aTii CD8+
edheKTOpHWX peakLiii. 3pobunm BUCHOBOK: BUCOKA YacTo-
Ta VZV-cneumndivHmx T-KniTWH, SIKi CTapitoTh | BACHAXKEHI,
B NiTHIX NOAEN 3yMOBIIIOE TXHIO MoraHy Bianosidb Ha
Buknuk VZV. Lie moxe ByTn 0CHOBOIO iXHBOI HE3AATHOCTI
3anobiratn peaktusaii VZV i possutky OJl.

BaxnuBy pornb y 3ananeHHi Ta iMmyHoperynsuii Bi-
AirpaloTb enKo3aHoian — Mefjiatopy, WO YTBOPHTHCS
nepeaycim nig vac rigponiay MembpanHux docdoniniais
docchoninasoto A2 0o w-3 i w-6 xupHmx kucnot C20, wo
MOTiM NEPETBOPIOIOTLCA B NEVKOTPIEHN, NPOCTarMaHayHW,
NPOCTaLMKIiHW | TPOMGOKCaHW. barato knacu4Hux 03Hak
3ananeHHsl, sik-0T rinepemisi, Habpsik, Binb, ap, BUKIUKa-
Hi BuAaMu enko3aHoiaiB 3 Ba30aKTUBHUMU, NipETUYHAMM
i bonesacnokinnuBnuMmn edekTamm nokasnbHO, AesKi
enKo3aHoian TakoxX peryntotoTb yHKUii T-knitH [19].

PGE2 — HanbinbLu nowumMpeHnid npocTaHoia B opra-
Hi3Mi, L0 Mae BaXnuBe 3HaYeHHS A5 (YHKLIOHYBaHHS
iIMyHHOI Ta LieHTpanbHoi HepBoBOi crctemn. PGE2 moxe
curHanisysatu vepes 6yap-skun i3 4 peuentopis: EP1,
EP2, EP3, EP4 — yacTo 3 npoTunexHumm edektamm.
PGE2 tpaguuiiHo BBaXatoTb iMyHOAENpPecaHToM, arne
BM3HAYMIIN MOCUIEHHS! BMNMMBY LbOrO eliko3aHoifa Ha
andbepeHuitoBants Th17 i Th1. PGE2 3Huxye ekcnpeciio
IFNy B T-kniTuHax, a Th2-noxigHi LMTOKIHK, BKIKOYAKYM
IL-4, IL-5, IL-10 i IL-13, He nignatoTbes BnnvBy abo pe-
rynsiuii y Bignosigb Ha curHanisauito PGE2. Yepes cBoi
peuenTopy PGE2 koHTpontoe thyHKLt0 T-KNITUH pisHAMM
cnocobamu, audepeHLinoBaHO peryne anonTtos y
T-kniTMHAX 3anexHo Big cybnonynsuii Ta cTaHy KnituH,
BrvBae Ha yHkuito CD8+ KniTWH Ta iXHI0 LMTOTOKCKY-
HicTb. PGE2 moxe iHribysatu nponicpepavito T-kniTuH y
CD4+ i CD8+ cybnonynsuisix 3a JONOMOroto cuHTesy IL-2
Ta ekcnpecii peuentopis IL-2 [19].

PGE2 ak kiHUEeBMWIA NPOAYKT LMKNOOKCUreHasn-2
(COX-2) Bipirpae BaxvBy posib Y pO3BUTKY HeiponaTny-
Horo 6onio [20], BnnvBatoum Ha iHinsTpyroYi Makpodharu
Ta LWBAHIBCLKI KMITUHW MOLUKOMKEHWX HepBiB. briokaga
curHanis COX-2/PGE2/EP4 Ha paHHii cTagii 3ananeHHs
Mae BupillanbHe 3Ha4YeHHs Ans 3anobiraHHs nepexogy
BiZ rocTporo 6010 [0 XPOHIYHOro cTaHy [21,22].

PGF2a mae Baxnumsi dyHKLii y BigTBOPEHHI, 3ana-
NEHHI, CepLeBO-CYAMHHINA YHKLIT Ta iHWwKX (naTodisio-
noriyHmx) npouecax. Mpunyckatots, wo PGF2a pasom
i3 PGI2 cnpuunHsie andepeHLitoBaHHA npo3ananbHuX
Th17 knituH [19].

Y Hawomy pocnimkeHHi piseHb PGE2 6yB nigsu-
LLeHUM OO KOHTpOMto, a y xBopux Ha OJ1 cTyniHb
306inblUeHHs KoHUeHTpauii PGE2 3pocTaB 3anexHo Big
TSXKKOCTi XBOPOOM, HaWbinbLunii — y BUNAZAKY BaXKOro
nepebiry OJ1. MNoai6bHi, ane MeHLL BUpaXKeHi 3MiHW BCTaHO-
By ans PGF2a, o cynpoBogKyBanuch 36inbLeHHIM
koediuieHta PGE2/PGF2a. Lle csigumno npo nepesa-
YaHHS B Ll CUCTeMi Mpo3anarbHoi Ta iMyHOAEeNPeCcUBHOI
CKIafoBoi.

Bigomo, Lo BaxnuBy ponb y 3ananeHHi sigirpa-
I0Tb TaKOX CMOMNYYEHHS NINOKCUrEHA3HOro WXy
meTaboniamy apaxifoHOBOI KMCNOTU — TpOMGOKCaH i
NPOCTaLMKAIH.
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TpombokcaH A2 — npo3anarnbHuin NPoCcTaHoig, LWo
BUPOONSAETLCA NepeBaxHO y TpoMOBoumUTax, a Takox
B aKTWBOBaHWX MOHOLWTaxX, Makpodarax i AeHapuT-
HUX KkniTnHax. CTabinbHUI i HeakTUBHUIA MeTaboniT
TXA2 — TXB2 — Bupobnsietbesa T-nimcouuTamm xenne-
pamu. TXA2 BUKNMKae BA3OKOHCTPUKLIKO Ta arperawijto
TpomBouuTiB, perynie piBeHb Ginlka NO3akiTMHHOTO
maTpukcy. CurHanisauis TXA2 uepes peuentop TP
BUKIMKaE anomnTos y Hespinux TumouuTax, 30Kkpema y
CD4+, CD8 + kniTuHax, Lo MOXe BifirpaBaTi BaXnmsy
porib y NOYaTKOBI akTUBaLlii T-kniTMH Makpodbaramu [19].

MpocTarnaHauH 12 (npocTauwmkni) — iHribiTop arpera-
Ui TpoMOOLMTIB, NOTYXXHWUI Ba3oaMnIaTaTop i BaXImBui
imyHoperynsaTop. CurHanisavis yepes IP-peuentop Ha
KniTHaX NPU3BOANTb A0 iHribyBaHHS CeKpeLlii LIMTOKIHIB.
Tak, npogykuist IFNy B Th1-kniTHax ckacoByeTbcs, a
Th2-kniTuHM ekcnpecytotb MeHwe [L-4, IL-10 i IL-13.
PGI2 BBaxatoTb NpoTu3ananbHAM Ta iMyHOCYNpeCcuBHAM
npoctarnasanHom [19].

Y DocnimKeHHi [23] BCTaHOBNEHO, LLO MiKpOrmianibHNi
TNF-a iHgykye ekcnpecito COX2 i PGI2-cuHTeTasm B cni-
HanbHWX eHaoTeNianbHKX KMiTUHAX Nig Yac HeBponaTuy-
Horo 6onto. PGI2 € nocepeaHvkom HeponaTiHoro 60mto
yepes IL-1B, skuii ekcnpecyeTbes Makpodaramm [24].

Y pocnigxeHHi, Wo 3aincHunu, piseHb TXB2 (cta-
6inbHWIA MeTaboniT TpomMbokcaHy) OyB NiABULLEHUM AELLO
6inbLue nopiBHsHO 3 piBHeM 6KPGF 1a (cTabinbHui meTa-
6oniT NnpocTauuKIiHy) HE3aNEeXHO Bif, CTYNEHS BAXKOCTI
OJ. Lle cynpoBomKyBanocs 3HWKEHHAM koedilieHTa
6KPGF1a/TXB2, skuin 6yB HAUMEHLLMM NpY BaXKKOMY
nepe6iry OJ1. iucbanaxc y cuctemi 6KPGF 10/TXB2 cBig-
YMB NPO NepeBaXKaHHs MposanarbHoi, NpoarperaHTHol
Ta iIMyHOLENPECUBHOI CKMafoBOi HaJ NPOTU3anarnbHoK.

Pesynbrati 4OCTIMKEHHS MOKa3yloTb BaXKNMBY POIib
LIMTOKIHIB: IHTEPIENKiHIB, NPOCTarNaHANHIB | MaTPUKCHWX
MeTanonpoTeiHa3a y natoreHesi onepiayBarnbHOrO MyLLato.

BucHOBKU

1. Kniniyna maHidectauis OJ1 cynpoBogKyeTbCs
30iMbLUEHHSIM Y CMPOBATLLi KPOBi XBOPMX KOHLEHTpALii
umtokiHie (IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10, TNFa),
npoctaHoigis (PGE2, PGF2a, 6KPGF1a, TXB2) Ta ma-
TpuKcHoI MeTanonpoteiHan-8 (MMP-8). CTyniHb 3MiHK
iHTEpnekiHOBOTO Ta NPOCTarNaHAMHOBOIO CTaTyCy 3arne-
XWTb Bif CTyneHs BaxkocTi OJ1, HaMeHLIMI — Npu oro
nerkomy nepe6iry, HaNGINbLLNIA — NPY TSKKOMY.

2. B iHTepnewkiHoBomy ctatyci xBopux OJ1 cTyneHs
30inblUEHHS KOHLEHTpaLi nposananbHUX LUTOKIHIB
(IL-1B, IL-6, IL-8, TNFa) nepeBaxatoTb Hag CTyneHsIMU
30iMbLLUEHHS LIMTOKIHIB i3 NpoTU3ananbHUMK BNacTMBOC-
Tamu (IL-2, IL-4, IL-10).

3. Y roctpomy nepioai Of1 y npocTarnaHaMHOBOMY
cTaTyci xBopwx BusiBunv gucbanaxc y cuctemax PGE2/
PGF2a i 6KPGF1a/TXB2 i3 nepeBaxaHHsM cypoBaT-
KOBMX KoOHUeHTpauin PGE2 Hag PGF2q, i TXB2 Hap 6
KPGF1a.

MepcnekTnBu noganbLmx gocnimkeHb. [TnaHy-
€TbCS BMBYEHHS IHTEPIENKIHOBOTO Ta MpocTarnaHamn-
HOBOIO CTaTyCiB Y XBOPWX Ha OnepidyBanbHWiA nuLan
y AMHaMiLi XBopobu, BpaxoByHUM BiK | CTaTb NaLieHTIB.
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OcobanBoCTi LUTOKIHOBOrO NPOQiAI0 Y CTPYKTYpaxX XOpioHa Ta NAALEHTH

NpU nepeAYacHoMy nepepuBaHHi BaritHOCTi

A. A. Xuseupka-AeHucosa2 *BPE | |, Bopobirosa®AEF H. f. CKpunueHKo AT,

B. b. TkaueHko 2CP

AY «lHCTUTYT nepjaTpii, akywepcTBa i riHekoAorii imeHi akapemika 0. M. Ayk’'aHoBoi HAMH Ykpainu», m. Kuis

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

LinTokiHn KOHTPOMIOKOTb aHrioreHes, npouecy noainy, nponicdepadii Ta AudepeHLitoBaHHS KNiTWH, iHBagilo TpodobnacTa Ta
PO3BUTOK NMaueHTU. BUKnuKatoTb iHTepec JOCNMmKEHHS LWOAO0 POni LMTOKIHIB y perynsuii rectauiiHoro npowecy npu Hesu-
HOLLYBaHHi BariTHOCTI. YcnilHa iMnnaHTauis — 3anopyka (opMyBaHHS 3[0POBOi NIALEHTH, @ OT)Xe 300POBOro MabyTHLOro
MOKOMIHHS.

MeTa po60Tu — BU3HAYMTN MapKepU HEBUHOLLYBaHHS! BariTHOCTI Ha MiACTaBi BUBYEHHS1 0OCOBNMBOCTEN LIUTOKIHOBOTO NPOisto
y CTPYKTYypax XopioHa Ta nnaueHTn Npu nepea4yacHoMy nepepuBaHHi BariTHOCTI.

Matepianu Ta meToam. Y [OCRIMKEHHI B3SMM y4acTb XiHKV 3 penpoayKTUBHUMMW BTPAaTaMu B aHaMHe3i Ta NnepeayacHnM ne-
PEPUBAHHAM NMOTOYHOI BariTHOCTi (OCHOBHA rpyna). Y KOHTPOSbHY rpyny BBILLMM BariTHi 3 disionoriyH1m nepebiroM BariTHOCTI
Ta HeycknagHeHNM aHamHe3oM. Matepian gocnigkeHHs — 22 3pasku XopioHa i 26 nnaueHT Bif XIHOK OCHOBHOI rpyni, LLO
OTpUMaHi B pe3ynbraTi nepegyacHoro nepepyBaHHs BariTHOCTI B Pi3Hi TEPMiHW, a Takox 20 3paskiB XopioHa Nicns WTy4HOro
abopty i 20 nnaLeHT Big XIHOK KOHTPOMbBHOI rPyNK, OAEPXKaHWX Yy pesdyribTaTi CTPOKOBMX MOIOriB. Y CTPYKTypax XopioHa Ta
nnaueHT! MeTogom imyHoricToximii BuaHavanu ekcnpecito TNF-a, CD31/PECAM-1, CD45/T200/LCA.

Pe3ynisratn. OCHOBOIO HEBUHOLLYBAHHS! BariTHOCTI B paHHi TEPMiHM € eMBpio-eHaoMeTpianbHa AncdyHKuis. LinTokiHoBui
npodink NpeacTaBneHnit BupasHoto ekcrnpecieto TNF-a Ta Huabkoto ekcnpecieto CD31/PECAM-1, o CBigUUTL NPO 3MILLEHHS!
iMyHonoriyHoro 6anaHcy B 6ik npo3ananbHOi peakwii Ta Bkasye Ha MOpYyLLUEHHS LUTOTpocdhobnacTuyHOi iHBaaii. Y po3suTky
nepeaYacH1X Nomnoris BU3HavasibHa porib HanexwuTb 3ananeHH. CTPYKTYpHi Ta yHKLIOHaNbHI 3MiHM Y NnaueHTi came Ha T
3ananeHHst yTBOpoTb MOPONOrivYHNIA Cy6CTpaT XPOHIHHOT NNaLeHTapHOi AMCDYHKLIT, Lo B pasi AekomneHcaLlii cnpuymnHse
nepeavacHUin pO3BUTOK MOMOrOBOI AiSNbHOCTI.

BucHoBku. LINTOKIHOBAM MapKepoM HEBMHOLLYBAHHS BariTHOCTI paHHiX TepMIHIB € BupasHa ekcnipecis TNF-a y cTpykTypax
BOPCMHYACTOro XOpioHa, rpaBifapHOro eHaoMeTpis Ta Hu3bka ekcnpecis CD31/PECAM-1 B eHgoTenii cnipanbHux apTepii,
BHYTPILUHbOCYAMHHOMY 1 iHTepCTULianbHoMy LuToTpodobnacTi. MNepeayMoBot NnepeayacHnx Nonorie € 3ananeHHs. Mapkep
3anarneHHst — nomipHa excnpecist TNF-a B iHBa3MBHOMY LiMTOTpodhobnacTi, AeumayanbHuX KniTuHax i TepMiHabHUX BOpCUHaX
nnaueHT Ta HaamipHa ekcnpecis CD45/T200/LCA B geumpayanbHii 060mnoHLi.

Features of the cytokine profile in the structures of chorion and placenta
in premature termination of pregnancy

A. A. Zhyvetska-Denysova, I. I. Vorobiova, N. Ya. Skrypchenko, V. B. Tkachenko

The placenta is a mirror of pregnancy. The formation of a healthy placenta predetermines embryo-endometrial relationships,
which are regulated by cytokines. The study of the role of cytokines in the regulation of the gestation process in miscarriage
is relevant.

The aim of the work is to establish markers of miscarriage based on the study of features of the cytokine profile in the struc-
tures of the chorion and placenta in premature termination of pregnancy.

Materials and methods. 22 chorions and 26 placentas from women with a history of reproductive loss and termination of
current pregnancy were examined (the main group). The control was the tissue of the chorion, taken after artificial abortion in
20 women, and 20 placentas from uncomplicated pregnancy and physiological births in women with the first pregnancy. The
placenta was examined according to the protocol (form No. 013-1/0). Expression of TNF-a, CD31/PECAM-1, CD45/T200/
LCA in chorion and placenta structures were determined by immunohistochemistry.

Results. The termination of pregnancy in the first trimester is accompanied by a violation of the ratio of cytokines - an increase
in the expression of TNF-a and a decrease in the expression of CD31/PECAM-1 in the structures of the endometrium and
villous chorion. The results indicate a shift in the immunological balance towards an inflammatory response and a violation of
the cytotrophoblastic invasion. Inflammation plays a leading role in the development of preterm birth. Structural and functional
changes in the placenta against the background of inflammation make up the morphological substrate of chronic placental
dysfunction, which, in a case of decompensation, triggers the process of preterm birth.

Conclusions. The cytokine marker of terminating pregnancy in the first trimester is the high expression of TNF-a in the struc-
tures of chorion and endometrium in combination with low expression of CD31/PECAM-1 in the endothelium of the spiral
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arteries, in the intravascular and interstitial cytotrophoblast. The marker of inflammation is a moderate expression of TNF- a
in the invasive cytotrophoblast, decidual cells and terminal villi of placenta in combination with high expression of CD45/T200/
LCA in the decidual membrane.

0co6eHHOCTH LUTOKMHOBOTO NPOGUAA B CTPYKTYPaX XOPUOHA U NAALLEHTBI
Npu npeXxaeBpeMeHHOM npepbiBaHUKU 6epeMeHHOCTH

A. A. Xuseukas-AeHucoBa, U. U. Bopobbesa, H. fl. CkpunueHko, B. b. TkaueHko

LInTOKMHBI KOHTPOMMPYIOT @aHrMoreHes, NPoLECChl AeneHns, nponudepaummn 1 anddepeHLMpoBKX KNETOK, MHBa3NO TPOo-
6nacra, hopMMpoBaHye NnaLeHTbl. MIHTepec npeacTaBnsitoT MCCeA0BaHNS OTHOCUTENBHO X PO B PEryNALMM reCTaLMOoH-
HOro nNpoLecca Mpu HeBbIHALLMBAHWM 6ePeMEHHOCTW. YeneluHas MMnnaHTaums — 3anor (hopMMpOBaHWS 300POBOM NiaLEHTbI,
a 3Ha4uT ¥ 300POBOTO MOKOMEHUS.

Liensb pa6oTkI — onpenenvTb Mapkepbl HEBbIHALLMBaHUS 6epeMeHHOCTH Ha OCHOBE U3y4eHUst 0COBEHHOCTEN LIMTOKWHOBOTO
npoguns B CTPYKTYpax XOPU1OHA Y MiaLeHTbl Npy NpexaeBpeMEeHHOM NpepbiBaHny GepeMeHHOCTU.

Matepuanbl u MeToAbl. Y XeHLUWH C PENPOAYKTUBHBIMU MOTEPSIMA B aHaMHe3e 1CCMeaoBanit 22 XoproHa v 26 nnavieHT,
MOMyYeHHbIX B pe3ynbraTe NpexaeBpeMEHHOIO NPePbIBaHNS HAacTosLLEN BepeMeHHOCTY B pasHble CPOKY recTaLun (OCHOBHas
rpynna). KoHtponb — 20 06pa3LoB xopuoHa nocne aptudmumansHoro abopta 1 20 nnaueHT OT CPOYHbIX POLOB Y NEepBo-
6epeMeHHbIX C (hU3MONOrMYECKUM TEYEHNEM recTauun. B cTpyKkTypax xopuoHa v nnaueHTbl METoLoM MMMYHOTMCTOXUMUK
onpegensinu akenpeccuto TNF-a, CD31/PECAM-1, CD45/T200/LCA.

Pesynbkrathbl. B 0CHOBE HEBLIHALLMBAHUS BEPEMEHHOCTM B PaHHUE CPOKM — 3MOPUO-3HAOMETpUanbHas AncdyHkums. Linto-
KHOBBI Npochnnb NPeaCcTaBneH Boicokom akcnpeccuen TNF-a v Huskoi akcnpeccuein CD31/PECAM-1, yTo cBugetenscTByeT
0 CMeLLeHU MMMYHoRor1yeckoro 6anaHca B CTOPOHY NPOBOCMANUTENLHOTO OTBETA W YKa3blBAET HA HapYyLLEHWe LMTOTpO-
¢hobnacTuyeckol nHBasumn. B passuTm npexxaeBpeMEHHbIX POLOB BEAYLLAs POrib NPUHAANEXNT BocnaneHuo. CTPyKTypHbIe
1 (hyHKLMOHarbHbIE U3MEHEHWS B NNaLeHTe Ha hoHe BocnaneHus CoCTaBnsioT MOpPonornyeckuii Cy6ecTpar XpoHUYeCckon
nraLeHTapHo AMCDYHKLWK, KOTopas B Criyvae AeKOMMNeHcaLmn 3amnyckaeT npoLece npexaeBpeMeHHbIX POOB.

BbiBogbl. LIMTOKMHOBLIN Mapkep HeBbIHALIMBAHWS GEPEMEHHOCTU paHHUX CPOKOB — BbipaxeHHas akcnpeccus TNF-a B
CTPYKTYpax BOPCMHYATOrO XOPUOHA U rpaBMaapHOro SHAOMETpYS B KOMOUHaLMK ¢ H13kon akcnpeccvein CD31/PECAM-1 B
3HOTENWM CIYPanbHLIX apTEPUIA, BHYTPUCOCYAUCTOM W MHTEPCTULMANbHOM LmMToTpodobnacTe. Mapkep BocnaneHus — yme-
peHHas akcnpeccust TNF-a B nHBa3vBHOM LMTOTpodhobnacTe, AeumayarbHblX KNeTkax M TepMUHanbHbIX BOPCUHAX NNaLeHTbI

B COYETaHWM € Bbicokoi akcnpeccuent CD45/T200/LCA B aeumayansHoi 060no4ke.

HeBwuHolwyBaHHs BariTHOCTI (HB) sik mynbtudhaktopHa
natonoris [1-3] 3anuLIaeTbCs OHIEI0 3 HANBAXKMBILLINX
npobrnem cy4acHoro akyLepcTBa, OCHOBHIM 3aBAaHHsIM
AKOro € 3abe3neyeHHst Ta BcebiuHe cnpusiHHA pearnisa-
Ui XiHKOK (byHKUii MaTepuHCTBA, NoYMHaoumM 3 eTany
3anfigHeHHst 0O HAPOMKEHHS 300POBOI AMTUHW. Hop-
MarnbHe BUKOHaHHS PenpopyKTUBHOI (YHKLIT B XiHOK
BiOYBaETLCA 3aBAAKN rAPMOHINHOMY (PYHKLOHYBaHHIO
iIMYHOMOTYHUX MexaHi3MiB, LLO peanisyeTbcs 3a 4orno-
MOrOt0 LIMTOKIHIB [4—10]. LITOKIH SIK MPUreHTM iIMyHHIX
peakLin 3abe3nevyroTb iHhopMaLinHWIA B3aEMO3B'S30K y
Mexax iMyHHOI CUCTEMM MiX cneumdiYHNM IMyHITETOM
Ta HecrnewumdIiYHOK 3aXMCHOI peakLielo opraHiaMy, Mix
rymopasnbHUM i KNITUHHUM iIMYHITETOM, MiX pi3HUMM 3a
yHKuigmm nimcpoumtamu [5,7,11]. Lintokinm peryntototb
Malxe BCi eTanu rectauiHOro npouecy: iMniaHTawio
GnacrouucTy, aHrioreHes, anontos, opMyBaHHs nna-
LIEHTM, PO3BUTOK NI0AA, MPOAYKLit0 FOPMOHIB NNaLEeHTOo,
[03piBaHHs UMK MaTKU Ta MeXaHi3M nomoris. Ycnix
iMnnaHTauii BM3HaYae B3AEMOAjs 3apoaka 3 eniTeniem
MaTKu Ta roTOBHICTb €HAOMETPIS 40 iMMNaHTaLji, LWo ne-
penbadae BUCOKWIA CTYNiHb PO3BUTKY CriipanbHUX apTepin
i BUCOKY MmponichepaTmBHY aKTMBHICTb. BUCOKMI piBeHb
nponidepauii Ta KNiTMHHOI andepeHuialii, HU3bKUA
piBeHb anonTo3y nif Yac iMnnaHTauii 3apogka BU3Haya-
t0Tb POPMYBaHHS! MOBHOL{IHHOMO MaTKOBO-MaLEHTapHOro
KpoBoobiry [4,5,12,13].

Bigomo, Wwo dpisionoriyHa BariTHICTb 3anexuTb Big
nepesary NpoTu3ananbHUX LWUTOKIHIB, SIKi CNpUsIOTb
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po3BuTKy TpodobnacTta, KOHTPOMKITb aHrioreHes,
MiABULLYIOTb NPOAYKLI0 XOPIOHIYHOTO FOHAA0TPOMiHY
ntoanHK (XITT), 3gincHiotoTs iMyHocynpecito. [MposananbHi
LIMTOKIHM CTUMYITIOIOTb [iSNbHICTb HAaTypanbHWX Kinepis,
aKTVBYHOTb Kackag koarynsuii, 3naTHi pyiHyBaTy KIiTUHA
TpochobnacTa. HagmipHa KinbKicTb y KpoBi npo3anansHux
LIMTOKIHIB CMIPUYMHSAIE BUKMAEHDb Y | TPUMECTpI recTadii.
3a ymoBy 36epexeHHs BariTHOCTI Haaani opmyeTbes
nepBMHHA MnaueHTapHa HefoCTaTHICTb. YNPo#oBX
hisionoriyHoi BariTHOCTi CMiBBIAHOLLEHHS Npo3anansHux/
npoTu3ananbH1X LMTOKIHIB Y KPOBi 3MiHIeTbCS. [po-
3anasbHi UMTOKIHW NepeBaxatoTb Ha eTani iMnnaHTauii
6nacToumcTy, WO 3yMOBMEHO JOKAbHOK aKTUBALLED
MefjiaTopiB 3ananeHHs y BianoBigb Ha ii NPOHUKHEHHS.
®disionoriyHomy nepebiry BariTHOCTi npUTaMaHHa nepesa-
ra npoT13anasnbHUX LMTOKIHIB. 3MEHLLIEHHS CYMPECHBHOIO
BNNMBY BinOyBaeTLCA, NOYMHAKYM 3 37 TVXKHS BariTHOCTI,
BOAHOYAC i3 NiABULLEHHSAM XENnepHoro egekTty —
npoBicHuKa nonoris. lMepegyacHi Nonory NoB’A3yHoTh i3
MNigBMLLEHNM BMICTOM Y KPOBI Mpo3ananbHUX LMTOKIHIB,
Ak-oT TNF-0, WO iHAYKYOTb CUHTE3 NpocTarnaHauHIB
[7,10-12,14,15].

IMyHOriCTOXiMiYHUM MapkepoM 3ananeHHs €
CD45RO0 * RA, sikuii BUKOHYE BaXXnyBY porib Y NpoLec
iMyHonoriyHoi aganTtauii nnoga 40 MaTepPUHCHKOro
opraHiamy Ha paHHix etanax po3sutky [14], perymioe
MITOTUYHUIA LMKA, AndepeHLialito Ta nponidepadio
kniTuH. PiBeHb excnpecii CD45 — napameTp, Lo BU3HaYae
pyHKLT iMyHOKOMNETEHTHWX KIITWUH. SHUXXEHHS ekcnpecii
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CD45 npu3BoavTb 40 AeeKTIB MO3UTUBHOI Ta HEraTUBHOI
cenekuii nimcgouuTiB, MOTEHLiOE anonTo3.

lNoyaTok BariTHOCTi CynpOBOMKYETHCS aHOreHEe30M —
BaXIMBUM BioNoriYyHMM NPOLECOM, 3 SKUM MOB'A3Y0Tb
HOPMarbHUIN PO3BUTOK CYAUH NaLeHTV Ta hOPMyBaHHS
MaTKOBO-MraleHTapHoi Lpkynavii. [uctyHKuis npouecy
aHrioreHe3y pa3oM i3 NMOPYLLUEHHSM mpoLecy nponide-
pauji, mirpavii Ta iHBa3ii Tpochobnacta npu3BoAATbL 4O
BiOXuUneHb y HopmarbHoMy nepebiry BariTHOCTi. Tpurepom
BHYTPILUHBOCYANHHOI LIMTOTPOHOBNacTnYHOI iHBasii B
eHgomerpiit € CD31/PECAM-1 (Endothelial Cell Marker)
[4,5,16-19].

AHanITUYHWIA OrNsA CyYacHoi HayKoBOI MiTepaTypu
[1aB 3MOry OLiHUTU 3HaYeHHS (hakTopa HEKPO3Y NYXMUH
(TNF-a), 3aranbHoro newkoumtapHoro aHtureHa (CD45),
eHpoTenianbHoro knitnhHoro mapkepa CD31/PECAM-1
Y PO3BWTKY Pi3HWX NaTOMOMYHUX CTaHIB i COMATUYHUX
po3nagis [20]. JocnimkeHb Lwoao poni Luux gaktopis y
PO3BUTKY MaLEHTX B HOPMi Ta Npu naTornorii, 0cobnmeo
y BUnazxy hopmysaHHsi 3Bu4Horo HB, Hebarato [6,14,21],
BOHU MIiCTSTb pe3ynbTaTit NOLLYKOBOTO XapakTepy.

BpaxoBytoum, WO XopioH/nnaueHTa — BaXIMBUN
AiarHoCTUYHWIA 06°€KT, Mae BUCOKMI iHcbopMaLiiH1i Nno-
TeHujan [13,22,23], pocnimkeHHs LMTOKIHOBKX MapkepiB
HB y umMx CTpyKTypax CnpusTMe PO3LUMPEHHIO 3HaHb
NPO MexaHi3aM penpofyKTUBHUX BTPAT i po3po6Li HOBITHIX
TexHonorin 3anobiraHHs HB Ha nperpasigapHomy etani
Ta BNPOAOBX rectauii.

Merta po6otu

BusHaunT Mapkepw HEBMHOLLYBaHHS BariTHOCTI Ha Mifg-
CTaBi BMBYEHHS 0COBNMMBOCTEN LIMTOKIHOBOrO npodinto
y CTPYKTypax XopioHa Ta NnaueHTV npyu nepesyacHoMy
nepepuBaHHi BariTHOCTI.

Marepianu i meToAU AOCAIAKEHHA

Y [ocnimpKeHHi B3Ny y4acTb XiHKY i3 penpoayKTUBHUMU
BTpaTamMu B aHamMHe3i Ta NepeayacHnM nepepuBaHHaM
MOTOYHOI BariTHOCTI (OCHOBHa rpyna), siki nepebysanu
nig cnoctepexeHHsm B Y «lHCTUTYT negiaTpii, aky-
LepcTBa i riHekonorii imeHi akagemika O. M. Jlyk' aHoBoi
HAMH Ykpaitu». Y KOHTPOnbHY rpyny BBIMLLNM BariTHi 3
¢hizionoriyHnm nepebirom BariTHOCTI Ta HeyCKNaAHEHUM
aHamHesoM. Bik obcTexeHux B 060X rpynax CTaHoBWB
22-46 pokiB.

3 aHamHesy BCTaHOBUNK, Lo 77,1 % XiHOK OCHOBHOI
rpynv BTpayanwu BariTHICTb y | TpumecTpi. 3-nomix HuX
3BuyHe HB (Big 2 po 9 nepepuBaHb) giarHocTyBamm B
37,1 % xiHok. [opMoHanbHWi ancbanaHc y cuctemi
rinotanamyc — rinogia — A€4HNKN HasBHUA y 72,9 %
06CTEXEHNX OCHOBHOI pynu: MOPYLIEHHS OBapianb-
HO-MEHCTPYanbHOrO LKITY, FOPMOHO3anexHi 40OPOSKICHI
MyXINMHW MaTku Ta NpuaaTkie, naronorii eHaoMeTpis —
60,0 %, rinepaHgporeHis — 12,9 %, rinepnponakTuHeMis —
y 37,1 % xiHok. ¥ 30 % 06CTeXEeHNX 3 OCHOBHOI rpynm
BUABMIN aHTUpochOnNinigHWIA crHaPOM, MyTaLito V cak-
Topa G1691A (FV Leiden), myTauijto reHa npoTpombiHy
G20210Ai MTHFR C677T.

Maiixe 41 % *iHOK OCHOBHOI rpynu XBOpinu Ha
xnamigios, ypeannasmos, mMikonnasmos. IHiikyBaHHS
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MiXBK Ta WUKK MaTku (8o 53,3 % Bunaakis) 3yMoBmioe
BUHUKHEHHS aucnnasii wuiku matkm (oo 33,3 % sunag-
KiB) Ta HasIBHICTb 3amarnbHOro MpoLecy eHaoMeTpis. B
yporeHitansHomy TpakTi 44,3 % XiHOK OCHOBHOI rpynu
BUSIBUNM YMOBHO-NATOrEHHY (Oropy — €HTEPOKOK Y
koHUeHTpaLii Ig 4,0-6,2 KYO/mn. Bucoka koHueHTpaLlis
(Ig 6,2-8,1 KYO/mn) rpubis popy Candida y nixsi 30 %
06CTEXEHNX BKA3yE HA NPUrHIYEHHS1 CUCTEMHOTO Ta Mic-
LieBOro iMyHiTeTY [24]. HeogHopa3oBe iHCTpyMeHTarnbHe
BTPYYaHHS 3 NpUBOAY LUTY4HOro abo MMWMOBINIbHOMO
abopTy Ha TNi XPOHIYHOI iHeKLii CTBOPUNO yMOBK ANs
PO3BUTKY iCTMiKO-LiepBikanbHOI HeOCTATHOCTI.

BupoBwii cnektp GakTepiit yporeHiTansHoro Tpak-
Ty XIHOK rpynu nopiBHAHHSA BkntovyaB Gardnerella
vaginalis, Candida albicans, Staphylococcus epidermidis,
Streptococcus faecalis, Streptococcus agalactiae,
Streptococcus viridans y KOHUEHTpaLUii He Ginblue Hix
Ilg 1,6-2,0 KYO/mn. HasiBHicTb Bucokoro TuTpy IgG oo
TORCH y maitxe MornoBMHM XiHOK 060X rpyn CBig4MTb MPo
iHCbikyBaHHS B MUHyrnomy; 3aroctpeHHst TORCH npotsrom
BariTHOCTI He diarHocTyBanu. XKiHku OCHOBHOI rpynv Bpas-
TNMBILLI 10 BiPYCY NPOCTOTO repriecy noauHmn 2 Tuny (HSV,),
aIiHKV rpynmn KOHTPOITHo — [0 LuTomeranosipycy (p < 0,05).

Y 45,8 % *iHOK OCHOBHOI rpynu MOTOYHA BariTHICTb
npunNUHUNa po3BUTOK A0 12 TWXHA recTauii, y pewTu
XIHOK BariTHICTb 306epernace, ane ii nepebir BiabyBaBcs
3 MOPYLUEHHAM KOMMEHCATOPHO-NPUCTOCYBANbHINX Me-
XaHi3aMiB y peTonnaueHTapHOMy KOMMMEKCi: 3aTpumka
pocTy nnoaa Ta auctpec nnopa — 13,3 % i 33,3 % cno-
CTepexeHb BiAnoBiaHO; yTpobHe iHdikyBaHHSI, 03HaKamm
skoro Bynu manosoaas/6aratosoaas, — B 46,7 % Bunag-
KiB. XpOHi4HMI 3ananbHuii npouec y 86,7 % BariTHWX
CMPOBOKYBaB NepeaYacHuUin po3pumB NNOLOBKX 060MOHOK,
LU0 MO3Ha4MIIO NOYATOK PO3BUTKY NEPEAYACHYIX MOMOriB.

Matepian 4ns rictonori4Horo, MopchoOMETPUYHOTO Ta
iMYHOTICTOXIMIYHOMO AOCHIMKEHHS — 22 3pasky XOpioHa
Ta 26 nnawueHT Bif XIHOK OCHOBHOI rpynu, O OTPUMaHi
B pe3ynbraTti NepeAyacHoro nepepyBaHHs BariTHOCTI B
pi3Hi TepMiHK, a Takox 20 3pa3kiB XopioHa MiCAs LWTYYHOro
abopty i 20 nnaueHT nicns CTPOKOBMX MOJIOriB, KOTPI
OTPUMaHI Bifl iHOK KOHTPOMbHOI rpynu. MnaueHTy gocni-
ZMnu 3rigHo 3 npotokonom (dopma Ne 013-1/0) [13,22].
[licTonoriyHe JOCNIMmKEHHS BUKOHANM 3a CTaHZapTHOK
CXEeMOH0: CepilHi 3pian 3aBTOBLUKM 5 + 1 MkM 3abapBntoBa-
vt 3a BaH [i30HOM, BUKOPUCTOBYHOHM FEMaTOKCUAIH-€03UH
i mikpodoykcuH. 3a gonomoroto mikpockonie Olympus
BX51 i Axioskop 40 y cTpyKkTypax XopioHa Ta nnaueHTu
BM3HaYanu HasiBHICTb iHBOMIOLIHO-ANCTPOMIYHUX,
LVCLMPKYNATOPHMX | 3ananbHux 3miH. 3a pekomeHaa-
uismm [25], meTogoM MOPOMETPUYHOTO AOCTIMKEHHS
3 3ary4eHHaM LMTOMOrYHOMo aHanisartopa «IHterpan-2
MT» Ta kanibpyBanbHOi TOYKOBOI CiTKY, LLIO BMOHTOBaHA
B OKyNnsp MiKpOCKomna, BW3Hayanu CriBBifHOLEHHS OC-
HOBHWX TICTOMOMYHIUX CTPYKTYp XOpiOHa Ta NnaueHTu.
3a faHumm KinbKicHX MOPEOMETPUYHUX BUMIPIOBaHb
nigpaxoByBany 3ararnbHy MoLLy BOPCUHYACTOrO XOpioHa,
nrowly npeaeuuayansHUX KniTUH, iHTepCTULianbHOTo
umToTpodhobnacrta, apTepiit, iHAEKC Backynspu3aauii
(cepenHe apudmeTnyHe koedilieHTiB Backynspusawii
BOPCWH, Ae KoedilieHTOM BacKynspusalii BOPCUHM €
CMiBBIAHOLLIEHHS CYMApPHOI NOLL Kaninsipie BOPCUHM A0
MrOLLi camoi BOPCUHM).
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OpuriHaAbHI AOCAIAXKEHHS

Y Ha3BaHuX CTpykTypax Bu3Havanu ekcnpecito TNF-a
(knoH 2C8, Santa Cruz Biotechnology; kat. Ne MA1-
22744; HenpsiMWiA CTPENTaBIAWH-NEePOKCMAA3HNI METOA
BusBneHHs), CD31/PECAM-1 (knon JC/70A, Thermo
Scientific; Noe MS-353-S0) ta CD45/T200/LCA (knoH
PD7/26/16+2B11, Thermo Scientific; Ne MS-353-P0) 3a
[,0MoMOroto iMyHoricToxiMmiuHoi peakuii (IFXP) 3 Bukopu-
cranHam «UltraVision Quanto Detection System HRP
DAB» (Thermo Scientific; Ne TL-015-QHD). MeTogom
HaniBKiNbKiCHOro aHaniay BW3Havanu MOLUMPEHICTb,
BUpasHicTb peakuii (B8 100 knitnHax y 10 nonsix 3opy
npu 36inblueHHi x400) y 6anax. MowwupeHicTb peakuii
ouiHtoBanu 3a Lwkanot: 0 — Hemae 3abapBreHHs; 1
6an — no3nTMBHO 3abapBneHnX KNiTuH MeHLue Hix 10 %; 2
6anm —no3uTMBHO 3abapenenmx knituH Big 10 % a0 50 %;
3 6anu — 3abapeneHunx kniTuH noHas 50 %. BupasHictb
peakuii ouiHoBany 3a Lwkanoto: 0 — Hemae 3abapBneHHs;
1 6an — cnabke 3abapeneHHs; 2 6anu — nomipHe 3abap-
BNeHHS; 3 6anum — BupasHe 3abapBreHHs.

IHoEekC ekcnpecii LUTOKIHIB po3paxoByBanu 3a
dopmynoto: IE = YP(i) x i/100, ge |IE — iHpekc ekcnpecii;
i — BMpasHicTb 3abapeneHHs B 6anax; P(i) — Bincotok
CTPYKTYP, L0 3abapBreHi 3 pi3HOK BUPA3HICTIO.

PesynbraTtn onpautoBanu ctatuctuyHo Ha K 3a
gonomoroto naketa Microsoft Excel-2016, BukopucTo-
BYKUM KyTOBUIA KpuTepii nepetBopeHHst Piwepa. Bipo-
rigHOK BBaXanu Pi3HWLKD MiXK ABOMA BENUYMHAMM, SKi
nopisHtoBanu, 3a ymosu p < 0,05 (nokasHuk BiporigHOCTi
noHag 95 %).

MakeT gocnimkeHb CXBaneHo KOMICIe 3 MEAUYHOI
etukm OY «IMNAT imeHi akagemika O. M. Jlyk'sHoBoi
HAMHY» (npotokon Ne 3 Big 07.06.2017 p.).

Pe3ynbTati

Y nabopartopii natomopdonorii 1Y «IHcTUTyT negiatpii,
aKyLLepcTBa i riHekonorii imeHi akagemika O. M. Jlyk'a-
HoBoi HAMHY» gocnignnu 3paskv XopioHa Ta nnaueHTy,
LLIO OTPMMaHI Bif XiHOK MiCNs nepeaYacHoro nepepuBaHHs
MOTOYHOI BariTHOCTi B Pi3Hi TEPMIHW, — OCHOBHA rpyna;
a TaKoX 3pasky XOpiOHa i MMaueHTH, siki ogepaHi Bia
HEeYCKMaaHeHOI BariTHOCTI, — rpyna KOHTPOJTHO.

Y pesyneraTi OCRIHKEHHS BCTAHOBIEHO, WO B 16
(72,7 %) 3paskax xopioHa OCHOBHOI rpynu nepesaxanu
aBacCKynspHi BOPCUHMW, BKPUTI OQHOLIAPOBUM CUH-
uutiotpochobnactom. Y ctpomi 5 (22,7 %) rinosackynsip-
HUX BOPCUH BW3Ha4yann 1-2 kaninspu, B OTBOpaX SKuX
MicTUnnCh spepHi abo 6es’'sioepHi eputpounTyn. Yepes
Me3eHximMarnbHi BopcuHW 6e3 03Hak AndepeHLiloBaHHS
BOPCMHYaCTUIA XOpioH 6yB MoHOMOpdHUM. BopcuHya-
CTWI XOPIOH i3 BOrHMLLL @MW HEKPO3Y Ta HAaBPSIKOM CTPOMM
BusiBunn B 15 (68,2 %) 3paskax, 3i CKrepo3om CTpOMY —B
4 (18,2 %), 3 HeKpO30M, ieckBaMaLlieto eniTenito Ta oro-
neHHam 6a3anbHoi MembpaHn — B 7 (31,8 %) 3paskax.
YacTHa BOPCUH BUTMSAana Haye «3aMypoBaHoo» y di-
OpwH. Big 5 go 12 TvxkHs recTauii nporpecyBHO 3MEHLUM-
nacs (manxe B 1,5 pa3a) 3aranbHa nnoLLa BOPCUHYACTOro
XOpIiOHa, LLIO NOB’S3aHO 3i CKIIepo30M CTPOMMU. MOPIBHAHO
3 KOHTponem 3meHwumnacs (B 4,3 pasa) ToBLyvHa eni-
TenianbHOro NOKpPMBY BOPCUHYACTOro xopioHa (p < 0,001).
#npa cknepo3oBaHKX BOPCUH CUHLMTIOTpodhobnacTa Bu-
rMsAany BUTArHYTUMM, 3 pO3TalLoBaHUM cybMemMbpaHHo
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abo o LIEHTPY reTepo- Ta eyxpoMaTHOM. YacTuHa KniTuH
umToTpochobnacrta HenpaBuIbHOI (hOPMM BHACHIAOK
iHBariHauii agpa; iHWwa YacTuHa KniTuH 6e3’sigepHa, 3
MiHIManbHOIO KINbKICTIO LMTONNa3mMu Ta opraHen. Y ctpomi
aBaCKYNAPHUX i CKNepO30BaHWX BOPCYH BIACYTHI KIITUHM
KaLueHka-Todbayepa; B rinoBackynspH1UX BOPCUHAX iXHS
KiNbKiCTb 3MeHLUEeHa Y 3—4 pasu. Y BnazKy MMMOBINBHOMO
BUKUOHS B 5—6 TWXHIB rectauii iHaekc Backynspusavii y
BOPCVHYACTOMY XOPIiOHi 3MEHLUEHUI LOAO KOHTPOIO
y 2,6 pasa (go 0,002 ym. of.). Y pasi MMMOBINbHOTO
BUKMOHS, LLO CTaBca Onvkye A0 12 TWXKHSA BariTHOCTI,
iHaekc Backynsipuaauii (0,035 ym. of.) 3MEHLEHMIA Wwoao
nokasHuKka KoHTporto y 2,9 pasa. YHacnigok HenocTaTHbO!
BacKynsipuaaLii, Lo 3anexuTb Bif (pOpMyBaHHS CyAWH i
PO3BUTKY NepMBACKyMNSPHOi CTPOMY, Y 3paskax XopioHa
OCHOBHOI rpyny CrocTepirani NopyLLeHHs AndepeHLito-
BaHHS BOPCUH Y CTOBOYPI.

Y 3paskax eHOoMETpis OCHOBHOI rpynu BUSIBUIMU
BOTHULLIEBUI HAOPSIK | (hOKanbHUI HEKPO3 CTPOMM Ha T1i
HENOBHOLLIHHOT cekpeLlii Ta MiKpoKICTO3HOI TpaHchopma-
uii 3ano3. Y 13 (59,1 %) 3paskax eHgoMeTpis nepesaxarnu
He3pini 1 Aospisany npegeLmayasnbHi KIiTUHM 3i 3MeHLUe-
HOIO NMOLLEt0, B LIUTONMAa3Mi SIKMX BU3HAYanu po3LLMpeEHi
LIMCTEPHM PETUKYNYMY, BOTHULLIEBY JECTPYKLtO Ta ferpa-
Hynsuito MembBpaHu 3 hopMyBaHHAM MieniHONOAIGHNX
cTpykTyp. [eunayanisauis ctpomn eHgomeTpis Bigdy-
Banacs CrnoBiflbHEHO. Y CTpOMi criocTepiranu nepurianx-
LynspHy, nepueackynspHy abo andysHy nimgountapHy
3ananbHy iHinsTpauito; 6aratosiaepHi TPOo6NacTUYHi
KNiTUHW BIACYTHI. [HTepcTUUianbHa iHBasis LUMTOTpodo-
6nacra B 59,1 % Bunapkis Binbynach TiNbkv B NOBEPX-
HeBWX BigAinax (yHKUiOHaNbHOMo LWapy eHOOMETIs.
CepepnHsa nnowia KniTMH iHTEpPCTULanbHOrO LUTOTPO-
¢hobnacta konueanacs Big 94,9 + 1,6 mkm?go 104,3 +
2,1 MKkMmZ. 3p03yMino, Ha sIKICTb KPOBOMOCTaYaHHs XOpioHa
BMSIMBAE 3ararnbHa NnoLya CyavH eHgoMeTpis. MpupogHe
MaKkcumanbHe 30inbLUeHHs MIoLL apTepin, wWwo Biaby-
BaeTbCA B 7—8 TWXHIB recTauii y 38'A3Ky 3 nikom iHBasii
umToTpodhobnacta, ctaHoBUTL Make 3482,3 + 158,3
mkM2. [pu HB apTepii eHOOMETpianbHUX CErMEHTIB BU-
rnsaanv cnipanenodibHo, Manw TOHKY CTiHKY, Y CTPYKTYpI
SIKOT BU3HAYeHi NOOAMHOKI KNiTUHK LMTOTpOdhobnacTa Ta
po3pi3HeHi AenosnTy ibprHy; eHgoTeniansHa BUCTINKa
30epesxeHa. Y 3paskax eHOoMETpist OCHOBHOI rpynu BMpo-
[0BX | TpMMeCTpy NPOrpecrBHO 3MEHLLIYBanacs cepeaHs
nrowa apTepin, ska B 5-6 TUXHIB rectauii cTaHoBuna
733,8 + 65,5 Mkm?, B 11-12 TuxHiB — 235,1 + 10,7 MKM?;
y rpyni koHTponto — 1497,1 + 115,7 mkm? Ta 76344 +
618,7 mkm? BignosiaHo, p < 0,001.

TWUNOBUM NpPeACTaBHUKOM Npo3ananbHUX LMTOKIHIB
€ TNF-a, npogyKuis Mae HeCNPUATIIMBIIA BNSIMB Ha Po-
3BUTOK eMbpioHa Ta nnoga. Y sunaaky HB crnoctepiranm
BMpasHy ekcripecito TNF-a y cuHumTioTpocbobnacTi Ta
umutoTpodpobnacTi: IE TNF-a y KniTMHHUX OCTPIBLSX Ln-
ToTpodhobracTa Ta BifbHKUX CUMMNACTax BOPCUHYACTOrO
XOpiOHa NepeBULLYBaB MOKAa3HWK KOHTPOIIO LLOHANMEH-
we B 1,25 pa3a (p < 0,001), B AeumayanbHUX KiTMHaX
6a3anbHoro wapy eHgomeTpia —B 1,5 pasa (p < 0,01), y
BHYTPILLUHbOCYAMHHOMY LnTOTpocbobnacTi — y 2,9 pasa
(p <0,001) (mabn. 1).

HagmipHa ekcnipecis TNF-a y CTpyKTypax BopCuHYa-
cToro xopioHa (BX) i rpasigapHoro eHgomeTpis npyu HB
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CBIQYMTL NPO 3MiLLEHHsI iMyHomnoriyHoro 6anaHcy B Gik
npo3ananbHoi peakuii. Ha 3aranbHy iMyHHy arpecito, KiH-
LIEBVM NPOSIBOM 5IKOi € 3arnbernb NNofoBoro LS, Bkasye
niasuLeHnin BMicT TNF-a y cpoBaTtLyi KpoBi 06CTEXeHNX
XiHOK i3 HB paHHix TepMmiHis, 3a gaHumu [20,21].

Tpurepom BHYTPILLHLOCYANHHOI LMTOTpOhobnacTuy-
Hoi iHBasii B eHgomeTpilt € untokiH CD31/PECAM-1. Ha
BiZMiHY BiZl KOHTPONIO, Y 3paskax abopTHBHOrO Matepiany
OCHOBHOI rpynu (5—12 TWKHIB recTauii) BUSBUNN HU3bKY
ekcnpecito CD31/PECAM-1 B eHgoTenii cnipanbHuMx
aptepin (p < 0,01), BHYTPILLHLOCYAMHHOMY 1 iHTEPCTM-
uiansHomy uutoTpocobnacti (p < 0,001) (mabn. 2).
Lle Bka3ye Ha BiACyTHICTb CBOEYacHOI TpaHcopmalLlii
€HOOoMETpianbHKX PparMeHTIB cnipanbHUX apTepin i €
NPOSIBOM NOPYLUEHHS LMTOTPOGhoONacT1YHOI iHBaSiI.

OTxe, nopyLUeHHS AnepeHL|itoBaHHS BOPCUH XOpio-
Ha, HabpsK i ckNepo3 CTPOMK BOPCWH, HEMOBHOLIHHA
Jeumayani3auis CTpOMU eHOOMETPIsi, HECMPOMOXHICTb
nepLuoi xBuni iHBasii uuToTpodhobnacTa, NopyLIEeHHs
recTauinHoro peMogentoBaHHs eHAOMETpianbHuX par-
MEHTIB cnipanbHWX apTepiii Ha Tni BUpa3HOi ekcnpecii
TNF-a B cuHuuTioTpodhobnacTi, uutotpocobnacri,
CTpOMi eHaoMeTpist Ta Hu3bkoi excrnpecii CD31/PECAM-1
B eHZoTenii cnipanbHWX apTepii, BHYTPILLHbOCYANHHOMY
1 iHTepcTMUianbHOMY LMTOTpOobnacTi CTaHOBNSATb
OCHOBY NEPBUHHOI MnavleHTapHOi ANCAYHKLIT, WO 3a-
BEPLUYETLCS BUKUOHEM.

Hapani gocnigxeHHs no’si3aHe 3 BU3HAYEHHSAM
LIMTOKIHOBOTO Npodisto Ta MopdodyHKLIOHANBHUX 3MiH
y NnaueHTi, WO Npu3BOASATL 0 PO3BUTKY NepesyacHux
nonorie. Y pesynsraTi MakpoOCKOMYHOrO AOCHIAKEHHS
BCTAQHOBWUMW: MnaLeHTW Big nepefvacHux nosnoris y
33-36 TvxHiB rectaLii BapiabenbHi 3a Macoto: rinepnnasis
opraHa — 5 (19,2 %) 3paskis, rinonnasis — 14 (53,8 %).
AHomanbHoto byna dopma 14 (53,8 %) nnaueHT: He-
npaeunbHo-oBanbHo — 10 (38,5 %), checTonuaToro — 3
(11,5 %) 3pasku; 1 (3,8%) nnaueHTa BUrnsgana noagin-
HO'0, 3 BY3bKWUM MepPeLLntKOM MiX YacTkamu; no kpato 12
(46,2 %) nnaveHT copMOBaHUIA TOHKMIA, NEPEPUBYACTUN
06inok, y 2 (7,7 %) 3paskax — LWiNbHWA BanuK.

3a pesynbratamy MiKpOCKOMIYHOMO AOCHImKEHHS],
Maiike B MOMOBWHW MNALEHT OCHOBHOI rpynu BUSIBU-
NN 3MiHM BOPCMHYACTOro Aepesa, Lo CBig4aTb npo
MOpYLUEeHHA NpoLecy A03piBaHHA Ta Backynspuaauii
BOpcuH. CuHuuMTIoTpodobnacT nnackui, posrallosa-
HUI NaHLIXKOM napanensHo 6asanbHii membpaHi,
3 1edhopmMOoBaHUMM sapaMmn — MikHO3 abo i30MbOBaHi
dparmeHTun. Llutonnasma CUMHUUTIIO NpeacTaBneHa
BENWUKUMU MOPOXKHIMW LIUCTEpHAMU Y 30HI AeCTpyKLUil
opraHen. CepeaHs nnoLya BOPCUH NnaueHTn 3MeHLUe-
Ha BHACNIOOK AMCOLIOBAHOrO PO3BUTKY BOPCUH Y 6
(23,1 %) 3paskax, CKneposy Ta XaoTWYHOro po3TalLy-
BaHHSA BOpCuH — y 5 (19,2 %), rinonnasii TepmMiHanbHWX
BOPCUH — Y 6 (23,1 %), He3pinoCTi NPOMIXKHIX BOPCUH — B
1(3,8 %) Bunagky. MikpoBOPCHHM NOOAMHOKI, 3 BAKyons-
MU, YaCTUHA 3 HUX — Y CTadii HEKPO3y Ta BiATOPTHEHHS.
BiaonosigHo 3MeHLWweHa N cymapHa nnowia BOPCUH Y
CyAvHax, iHgekc Backynsapmaadii craHosms 0,41 + 0,04
yM. of. LutoTpochobnacTt nnackuii, posralioBaHUi
y300BX MeMOpaHu, 3 sapamu HenpasuibHOI hopMu.
OcHoBHa pevoBnHa 6asanbHOI MembpaHu NOToBLLEHA
BHaCNIfOK HasiBHOCTI konareHy Ta ¢ibpuHy. Knitux-
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Ta6nuus 1. Ingexc ekcnpecii TNF-a y CTpykTypax BOPCUHYACTOrO XOpioHa
11 eHOOMETPIs rpyn gocnimkeHHs, M £ m, ym. oA,

Enitenii xopioHa 1,90 £ 0,06 2,40+ 0,01
LiutoTpochobnact KniTUHHWX OCTpiBLIB 1,50 £ 0,03 2,20 £ 0,01**
[leunayanbHi KNiTUHKM 1,40 £ 0,02 2,10 £0,01*

BHyTpiLLHbOCYAUHHMIA LTOTpOchoBnacT 0,70 £ 0,04 2,00 £ 0,10**

*: BipOrigHICTb Pi3HUL LLIOAO NOKa3HWKa KOHTponto p < 0,01; **: BiporiaHicTb pidHWL LWoAo
nokasHuka koHTponto p < 0,001.

Ta6nuus 2. Iugekc ekcnpecii CD31/PECAM-1 y cTpykTypax BOPCMHYaCcTOro XopioHa

Ta eHgoMeTpis rpyn gocnimkeHHs, M £ m, ym. oa.

Inge: excnpecii

EniTenii xopioHa 1,52 0,04 1,55+ 0,01
Enporeniit cyann BX 1,45+ 0,03 1,50 + 0,02
EHpoTeniii cnipanbHux aptepin 1,50 £ 0,03 1,12+£0,01*
IHTepcTuLianbHuin uuToTpochobnact 1,56 £ 0,02 1,32+ 0,01*
BHYTPILIHEOCYANHHMIA LMTOTPOdoBnacT 2,50 + 0,02 0,20 +£0,01**

*: BipOrigHICTb Pi3HMLI LLOAO NokasHuka koHTponto p < 0,01; **: BiporigHiCTb pi3HMU LWoa0
rnokasHuka KoHTponto p < 0,001.

HWi cknag 6asanbHoi MembpaHu nepebyBaB y CTaHi
AeHykneauii Ta AecTpyKuii opraHen i uuTonnasmm 3
¢hopmyBaHHSM ONTUYHO NOPOXHIX CTPYKTYP, LLIO NOAIGHI
[0 Bakyonei. [NopiBHSHO 3 KOHTPONEM CepeaHs NoLya
kniTvH BasanbHoi AeuuayanbHoi 0D0NOHKY 3MeHLLIEHa
[0 263,6 + 11,8 Mkm?, a nnoLa apTepiit 3 He3aBepLLe-
HOHO recTaLinHoto nepebynosoto 3binbLieHa y 8,3 pasa
(p<0,01).

PesynsTrati cBig4ath Npo He3aBepLUeHy TpaHc-
dopmaLlito eHgomeTpianbHUX bparMeHTiB cnipanbHUX
apTepii, WO HeraTMBHO BNMMBAE Ha TpaHcopmaLito
JAeumayanbHUX KMiTUH | € OAHUM i3 YMHHUWKIB PO3BUTKY
nepeaYacHux nororis.

O3Hakm BUCXiZHOTO iHGhikyBaHHS NIOA0BUX 060NOHOK
(cybxopianbHui iHTEPBINY3WT, BiNy3WT Ta eKCyaaTUBHUI
XOpiOHaMHIOHIT) crocTepiranu y 22 (84,6 %) 3paskax
nocnigy. basanbHuin geunayiT, BUSBNEHUA Maxe B
MOMOBVHY NMALEHT, € HACTTiAKOM XPOHIYHOrO 3anarnbHoro
npouecy eHgomeTpis. Ha reHepanisauitio 3ananbHoro
MpOLIECy 3a y4acTio CyAMHHOTO pivvLia nnoga Bkasye
aHanis 17 (65,4 %) 3paskiB nnaueHTW. Ha nopyLueHHs
MnrofLoBOro KpoBOOGiry Bka3yloTb BOTHMLLA NCEBAOIH-
chapkTy (B 12 (46,2 %) 3pa3kax nnaueHTu), CTEHO3 CyAuH
i cknepo3 cTpomu ycix TvniB BopcuH (7 (26,9 %) i 16
(61,5 %) 3paakie BignosiaHo). Mpo po3naa MaTepuHCLKOTo
kpoBoobiry cBigyaTb AiNsHK1 XpOHIYHOTO remMopariYHoro
iHpapkTy — y 3 (11,5 %) 3paskax nnaueHTn, Tpombo3y
MiXBOpCUHYacToro npoctopy — 2 (7,7 %), Tpomb03y BeHO-
3HUX CuHyCiB —y 2 (7,7 %) BUnaakax. FocTpe nopyLueHHs
MaTKOBO-MaLeHTapHOro KpoBOOBiry (BiaLLapyBaHHs nna-
ueHTn) BctaHosunn y 3 (11,5 %) sunagkax. B 1 (3,8 %)
BUNaZKy BifLLapyBaHHIO NNaLeHTV nepeayBanv posnaau
came MaTepUHCLKOro KpoBoobiry — TPOMB03 MiXKBOPCUH-
4acToro NPOCTOpY 1 BEHO3HWX CUHYCIB.

AnanTuBHi npouecy B GinbLWOCTi nnaueHT OCHOBHOT
rpynu (57,7 %) npeactaBneHi gunatauiero Kaninsapis
TepMiHanbHMX BOpcuH. KomneHcalis, sk BignoBigb
Ha MOLUKOAXKEHHS, CYNPOBOMXYyBanach yTBOPEHHSAM
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OpwuriHaAbHI AOCAIAKEHHSA

£ e -

Puc. 1. MnaueHTa 0CHOBHOI rpynu
Puc. 2. MnaueHTa 0CHOBHOI rpynut
Puc. 3. MnaueHTa 0CHOBHOI rpynu
Puc. 4. TnaueHTa 0CHOBHOI rpynut

Tabnuus 3. MokasHuk ekcnpecii CD45/T200/LCA y cTpykTypax nnaueHtv npu HB
y piaHi Tepminm rectadii, %

Tepmin
recTauii
(TrKHi)

CTPYKTYpU NNaueHTn

Bopcuhu

crostyposi [ mpowini | vepuivaneri__|
cyanin | crpowa | cyann | croowa | cynin | crpova |
23-29 5-15 01 1 1 2 2 0 0

30-34 15-40 0-2 2 1 2 2 0-1 0-1
35-37 40-50 2-5 2 1-2 3 3 1-2 1-2

«CUHUMTIanbHUX GpyHbOK» y 24 (92,3 %) BMnagkax,
rinepnnasieto TepmiHanbHUX BopeuH —Yy 12 (46,2 %), chop-
MYBaHHSIM CUHLMTIOKaNiNspHUX memopaH —y 6 (23,1 %),
rinepnnagsieto kaningpie TepMiHanbHUX BOPCUH — y 2
(7,7 %) Bunapkax. Y 3paskax nnaleHTW OCHOBHOI rpynu
Ha NiACTaBi 3iCTABNEHHA AECTPYKTUBHUX, aAanTUBHUX i
KOMMeHCATOPHMX NMPOLECIB BUSIBUAM CyOKOMNEHCOBaHY
Ta [EKOMNEHCcoBaHy POpMY XPOHIYHOI NnaLeHTapHol
anceyHkuii —8 (30,8 %) i 3 (11,5 %) Bunagkv BignosigHo.

Omxe, CTPYKTYpHI Ta (PyHKLiOHanbHi 3MiHW y nna-
LieHTi: rinonnasis opraHa, 3ananeHHs, nopyLleHHs
[l03piBaHHA BOPCUH XOpioHa, po3naan MaTkoBo-nna-
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23 TvokHi recTauii). MpomixHa BopcuHa. MomipHa excnpecis TNF-a. 36. 10x40.

28 TvxHiB rectauii). [leumpyansHa obonoHka. MomipHa excnpecis CD45 B. 36. 10x40.

30 TvxHiB rectauii). [leumpyansHa obonoHka. MomipHa Ta nowmpena ekcnpecis CD45. 36. 10x40.
35 TvkHiB rectauii). [leumayansHa obonoHka. MowmpeHa Ta Bupasta ekcnpecis CD45. 36. 10x20.

LleHTapHOro KpoBoobiry, nopyLueHHs TpaHcdopmalii
cnipanbHUX apTepil, — YTBOPIOOTb MOPONOrivyHUiA
cybcTpaT XpOHIYHOI NnaleHTapHoi AMCYHKLUIT, Lo B
pasi fekomneHcaLii 3yMOBMIOE NepeayacHnii pO3BUTOK
MOOroBoi AisiNbHOCTI.

LiutokiHoBMIA Npodink y BUNaaKy nepeayacHux
nonoris nNpeacTaBneHun nomipHoto ekcnpecieto TNF-a
B iHBa3nBHOMY LToTpodhobnacti — 1,60 + 0,02 ym. og.,
feumpyanbHux knitnHax — 1,50 £ 0,01 ym. og. i Tep-
MiHanbHuXx BopcuHax — 0,80 + 0,01 ym. of. MOpiBHSHO 3
HeycknagHeHum nepebirom BaritHocTi (p < 0,001) (puc. 7).

IHpexc excnpecii (IE) CD31 B enpoTenii cyanH BOPCUH
NnaueHTn He BiAPI3HAETLCS Bif NOKA3HMKA KOHTPOMIO i
cTaHoBuTH 2,22 + 0,01 yM. og. B iHWuX CTpykTYypax nna-
ueHTu ekcnpecis CD31/PECAM-1 cymHiBHa.

HasBHiCTb 3ananbHOMo npouecy y CTpyKTypax nna-
ueHTv npu HB BM3Haumnu Ha nigcrasi ekcnpecii CD45/
T200/LCA nicna 22 TwxHiB rectauii. 3a gaHumu, Lo
HaBefeHi B mabruui 3, MapkepoM nepeavacHux nosorie
€ HagmipHa ekcnpecis CD45/T200/LCA, wo nporpecye
3 TepMiHOM BariTHOCTi, came B JeLuayarbHii 0BomnoHLi
(8O) (puc. 2—4). Y mixsopcvHyacTomy npoctopi (MBIT)
Ta CTPOMi YacTuHK BopcuH ekcnpecis CD45/T200/LCA
B pasu MeHLLa.
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MopsA 3i 3miHamu 3anansHoro xapaktepy 'y 2 (7,7 %)
3paskax NnaueHTu Big nepegyacHux nonorie y 23-29
TWKHIB rectauii BUSIBUSIM BOPCUHMU, LLO MatOTb CNIPaBXHI
CUHUMTIOKaNINApHi MemMBpaHu i 3a CTPYKTYPOKO CXOXi Ha
TepMiHasbHi cneuianizoBaHi BOPCUHU, HAsBHICTb SKUX
TiNbkK 3 32 TUXHIB recTauii BBaXalTb HOPMasbHOM.
OTxe, nepenyacHe [03piBaHHS BOPCWH HEraTUBHO
BMIMBaE Ha nepebir BariTHOCTI, NPU3BOANUTL A0 NPSAMUX
penpoaykTuBHMX yTpat. OgHOYacHo 3i 3MiHamu, Lo
onvcanw, B aeuuayarnbHiin 060/10HLi BU3HAYMIIN NOMIPHY
ekcnpecito TNF-a.

Y 3paskax nnaueHTu Big nonoris y 30-34 TUxHI
recTauji BCTaHOBMIM KornareHisauito Ta hibpo3 cTpomm
3i 3MeHLUEeHHAM beTanbHUX CyAuH, nponicdepadio
¢hibpobnacTiB cTpomu, 36iMbLIEHHS MXBOPCUMHYACTOrO
hibpuHy. 3MiHM 3ananbHOTO XapakTepy NPOrpecyrThb.
Excnpecia CD45/T200/LCA cTtae BupasHiLLow B aeuu-
ZyanbHin 060MoHLi, MXKBOPCUHYACTOMY MPOCTOpi Ta B
CyOuHax CToBOYPOBKX BOPCUH.

Y BunagKy nepegyacHux nonoris y 35-37 TUXHIB re-
cTavuii 3ananbHi 3MiHW y nnaveHTi HabyBatoTb HaAMIpHOrO
1 nowwmpeHoro xapaktepy. MNosutneHa exkcnpecis CD45/
T200/LCA 3ocepemxeHa B geuuayanbHii 060mnoHLj,
MiXBOPCUMHYACTOMY NPOCTOPI, CyANHAX i CTPOMi BOPCYH.
3a mopchonoriYHnMy 03HaKamu, y 3paskax nnaweHT npo-
rPecyoTb ANCTPOMDIYHI 3MiHW CUHLIUTIO Ta LMTOTPOG06-
nacta, AeCTpyKLUisi CTPOMM BOPCUH, NOBHOKPOB'S CyANH
YCiX TVMIB BOPCYH, 3'SABNSAOTHCA BOTHULLA KPOBOBUIMBY
B MIXKBOPCMHYACTUI NPOCTIp | BenuKa KinbKiCTb BOPCYH,
AKi «3amMypoBaHi» y ibpuH.

06roBopeHHA

Y 45,8 % iHOK OCHOBHOI rpynu NOTOYHA BariTHICTb Npy-
nUHUNa po3suToK A0 12 TkHiB rectauii. MNepegymosu
nepepuBaHHs BariTHoCTi: rinepkoarynsuis — 71,4 % su-
najkis, 3ananbHWU NPoLeC CTaTeBMX opraHis — 42,9 %,
nopyLUeHa cekpeLisi cTaTeBUX ropMoHiB — 42,9 %
crnocTepexeHb. TpoMBoinito BU3HAUMNM B CAMOCTIHY
rPYNy YMHHWKIB, LLO cnpuymnHaoTb HB [26]. MeHeTuyHO
3ymoBreHi abo HabyTi 3MiHM remocTasy nopyLuyTh
npoLecu imnnaHTauii, nnaueHTauii Ta 3pocTaHHs nnoga
LUMISIXOM PO3BUTKY CUCTEMHOI eHAoTenianbHOi AUCHYHK-
Lii, akTMBaUii npo3ananbHoi Bignogiai, (hopMyBaHHs
MpOoKoarynsuiHoro noteHuiany, WO YTBOPKOE OCHOBY
naToreHe3y paHHix npeembpioHanbHUX BTpaT i Mi3HiX
aKyLepcbkux ycknagHeHs. Cepea akTopis, Lo 3a6es-
nevyoTb 30epeKeHHs BariTHOCTI Ha paHHIX TepMiHax,
ocobrnuee Micle HanexuTb CTaTeBUM rOpMOHaMm, Npo-
AYKUIIO SKUX Ha MOYaTKy BariTHOCTi 34/ iCHIOE XXOBTE Tifo.
Hacnigkom rinepnponaktuHenmii, Wwo susieneHa y 37,1 %
XIHOK OCHOBHOI rpynu, € BroKyBaHHs CekpeLii moTeiHi-
3yl04Or0 FOPMOHA, 3HVDKEHHS Yy TNMBOCTI AEYHUKIB A0 Aii
€K30reHHVX Ta eHOOreHHWUX rOHaZOTPONIHIB, 3HWKEHHS
cekpeLjii nporectepoHy. [lediunT nporecTepoHy Npuseo-
[WTb 10 NOPYLLIEHHS CEKPETOPHOTO PO3BUTKY EHAOMETPIS
Ta «BikHa Ans iMnNnaHTaii», Bnnueae Ha diocuHTes XIT1
i 3yMOBITIOE 3arpo3y nepepuBaHHs BariTHoCTi/abopTty Ha
paHHix TepMiHax [1].

PesynbTaTi ricTonoriYHOro AOCnigxeHHsa nig-
TBEPOXKYIOTb, LU0 MAMOBINIbBHOMY BUKWAHIO B | TpUMeECTPi
nepeayTb CTPYKTYPHI 3MiHW €HOOMETPIs: CroBiflbHEHA
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Jelmayani3ais CTpoOMU, BOTHULLEBE 3ananeHHsl, peayk-
uis umtoTpodobnacTuyHmx nponicepartis, NopyLleHe
recraujiHe peMoAentoBaHHs eHAOMETpianbHUX dpar-
MEHTIB cripanbH1X apTepilt; y 38°A3Ky 3 LIMM HECTIPOMOX-
HOIO € NepLLa XBUNS iHBa3ii LToTpodobnacTa.

Y BOPCUMHYACTOMY XOPiOHi MOPYLLYOTLCH TeMNK
3pOCTaHHS BOPCWH, 3MEHLLYETLCS iXHS MIOLLa; CroBiMb-
HeHO BinbyBaeTLCA AnePEHLLIHOBaHHS Me3eHXIManbHNX
BOPCVH. Y BOPCUHAX BU3HAYMIM HEOOCTATHIO BaCKyns-
pu3auito, Habpsik i cknepos. MapanensHo NopyLLYETLCS
CMiBBiAHOLLEHHS LIMTOKIHIB, sike NpeAcTaBneHe BUpa3HO
ekcnpecieto TNF-a y CTpykTypax eHAOMETPIsi Ta BOPCUH-
4acToro XopioHa, HM3bkow ekcnpecieto CD31/PECAM-1
B eHJoTenii cnipanbHUX apTepii, BHYTPILLHbOCYAMHHOMY
1 iHTepcTULianbHomy LmToTpodhobnacTi. Y BignoBsigb Ha
NPOHWKHEHHS! BNacTOLMCTLU BUHUKAE 3anarnbHa peakLuis.
Y OinsHKy iMnnaHTauii 3 KpoBi MirpyroTb niMcouuTy, Ma-
Kpocbaru, rpaHynouuTL, LLO BidirpatoTh iMyHOPErynsTopHy
ponb y Mogynsuji YyTIMBOCTI peLenTopiB eHAOMETPIS.
Yepes cuctemy TNF-a BigbyBaeTbcs 3cyB iMyHHOI Big-
nosiai B 6ik BPOAXEHOro iMyHiTETY 3 nepesarot Th-2
TNy BiANOBII, L0 BaXIMBO Ha eTani pPaHHiX TepMiHiB
BaritHocTi. Ane TNF-a — TMnoBuin npeacTaBHUK npo3a-
nanbHUX LMTOKIHIB, HaAMIpHA eKCnpecis SKOro NoLUKoa-
Xye TpodobnacT yHacnifoK LUTOTOKCUYHOMO edekTy
[15]. Tak, npn HB (5—12 TwxHiB rectauii) came BupasHy
ekcnpecito TNF-a cnocTepiranu B cuHUMTIOTPOdho6nacTi
Ta uutotpodobnacTi. |[E TNF-a y kniTuHHMX oCTpiBLSAX
uuToTpodhobnacTta 1 BinbHUX CYMMIacTax BOPCHHYACTOro
XOpiOHa NepeByLLYBaB MOKa3HK KOHTPOHO LLOHAMEHLLIE
B 1,25 pasa; B feumnayarnbHuX kiiTuHax 6a3anbHoro Lwapy
eHfomeTpis — B 1,5 pasa; y BHyTPiLLHLOCYAUHHOMY LIUTO-
TpodhobnacTi —y 2,9 pasa. Bupasna exkcnpecis TNF-a y
CTPYKTypax BOPCUHYACTOrO XOpioHa Ta rpaBifapHOro eH-
AomeTpist npy HB ¢BigUMTb NPO 3MILLEHHS iIMyHONOrYHOMO
6anaHcy B bik npo3ananbHoi peakuiji. Ha Tni BupasHoi
ekcnpecii TNF-a eniteniin BopcuH xopioHa nepebyBae
y CTaHi rinopereHepauii 3 cy6ToTansHOKW peaykuieto
umtotpochobnacra. Kpim Toro, TNF-a 3aateH BuKknuka-
TV anonTo3 KMiTUH CTPOMW eHZOMETPIsi, MPUrHiYyBaTH
Jeumayanisauito, BincTaBaHHS TEMMIB SKOI MPU3BOAUTD
[0 popMyBaHHSA NEepBUHHOI MNaLeHTapHOI AUCHYHKLIT.
Mepepymosoto HagmipHoi npogykuii TNF-a € XpoHiYHWi
3ananbHUN npouec cTatesux opraHis [19,24,27]. Hu3b-
ka ekcnpecis CD31/PECAM-1 B eHpoTenii cnipanbHWx
apTepii, BHYTPILUHbOCYANHHOMY 1 iHTepcTULianibHOMYy
umToTpodobnacTi Bkasye Ha BiACYTHICTb CBOEYACHOT
TpaHcdopmaLlii eHgomeTpianbHUX hparMeHTiB criparnb-
HWX apTepilt | NoKa3ye NopyLLEHHS LMTOTPOoONacTU4Hoi
iHBa3ii.

Omke, naToMopbonoriyHi 3MiHK, Lo BinbyBakTLCS
B €HAOMETPIi, BOPCMHYACTOMY XOPIOHi, Ha TMi BUPa3HOI
ekcnpecii TNF-a B cuHumTioTpodhobnacTi, untoTpodo-
6nacTi, cTpomi eHaoMeTpist Ta HU3bkoi ekcripecii CD31/
PECAM-1 B engoTenii cnipanbHux apTepin, BHYTPiLL-
HbOCYAWHHOMY 1 iHTepcTULiansHOMY LMTOTpodhobnacTi,
YTBOPIOKOTb OCHOBY NEPBWUHHOI NNaLEHTapHOT AUCHYHKLIT,
LU0 3aBEpLUYETHCS BUKUOHEM.

CTpyKTYpHi Ta dyHKLiOHaNbHI 3MiHU Y MaueHTi:
rinonnasis opraHa, 3ananexHs, NopyLLEHHs A03piBaHHS
BOPCWH XOpiOHa, po3naju MaTKoBO-MnaLleHTapHoro
kpoBoobiry, NopyLUEHHs! TpaHcdopMaLli cripanbHUx ap-
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Tepin, — CTaHOBNATb MOPONOriYHMIA CyBCTPaT XPOHIYHOT
nnaueHTapHoi AMCAYHKLIT, Wo B pasi AekomneHcauii
3yMOBIIHOE NepeaYacHUiA PO3BUTOK NOMOTOBOI AisNbHOCTI.

LinTokiHoBuMiA npodinb y BUNagky nepegyacHux
rnonoriB NpeacTaBneHnin nomMipHoto ekcnpecieto TNF-a
B iHBa3vBHOMY LTOTpOhOoGnacTi, AeLmpyanbHuX Knitu-
Hax i TepMmiHanbHUx BopcuHax. IE CD31 B eHpoTenii
CyOVH BOPCUH NraveHTV nepebyBaB y Mexax Hopmu. B
iHLLMX CTPYKTYpax nnaueHTn ekcnpecis CD31/PECAM-1
CyMHiBHa.

BupiluansHa ponb y po3BuTKy nepenvacHoro nepe-
pVBaHHS BariTHOCTI HANEXWTb 3ananeHHo. IHeKUiInH1A
30yAHMK aKTUBYE (harouMTO3 i CUHTE3 HWU3bKOMOJIEKY-
NAPHUX MeiaTopiB 3ananeHHsl, CTUMYIE MPOAYKLI0
npo3anarnbHUX LMTOKIHIB; pe3ynsTaT — PO3M SKLLEHHS Ta
BKOPOYEHHS! LUNIAKWN MaTkui, NepeayacH1in BUNNB HaBKO-
NoNNigHUX BOA.

MopdonoriyHuii cybcTpaT 3ananbHOro KOMMOHeHTa
y MNaueHTi — cneundiyHnii 4O TEPMiHY NepeayacHnx
nonori (puc. 5-7).

Y Bunagky nepegyacHux nonoris y 23-29 TkHIB
recTauji y CTpyKTypax nnaueHTapHoro 6ap’epa BASIBUANKN
po3nag kpoBoobiry 3i CTa3oM i MOBHOKPOB'SIM CyZMH,
KPOBOBWIMB y AeLmayansHy 0B0omnoHKy, Habpsik CTpoMu
YaCTUHN BOPCUH, ANCTPOMIYHI 3MIHU CUHLUTIIO Ta LUTO-
TpodhobnacTa, 36inbleHHs 06’eMy MiKBOPCUHYACTOrO
ibpurHY 3 AinsHKaMyU BOPCUH, LLO MOBHICTIO «3aMypo-
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Puc. 5. MnaueHTa ocHoBHOI rpynn (23 TwxHi rectauii). [eunayanbHa o6onoHka.
BorHuile KpoBOBUMMBY Ta MOBHOKPOB'S CyANH. 3abapBneHHst reMaTokCuniHoM Ta
eoanHom. 36. 10x20.

Puc. 6. MnaveHTa ocHoBHOI rpynu (23 TvkHi recTauii). Habpsik cTpomm Ta AUCTpodidHi
3MiHW cuHUMTIIO Ta uuToTpochobnacTa. 3abapeneHHs 3a BaH lMi3oHom. 36. 10x20.

Puc. 7. MnaugHTa ocHOBHOI rpyni (28 TvxxHiB rectauii). JeunpyansHa obomnoHka. Bor-
HWLLA 3ananbHoi iHdinbTpaLii Ta Habpsiky. 3abapenenHs 3a BaH lMi3oHom. 36. 10x20.

BaHi» y (ibpuH. BogHo4ac BM3Ha4YMnM BOpCUHK, Siki 3a
CTPYKTYPOIO CXOXi Ha TepMiHanbHi. Lle Bkasye Ha ixHe
nepefyacHe [03piBaHHS, WO HeraTMBHO BNMVBAE Ha
nepe6ir BariTHOCTI.

Mapkepom nepegyacHMX nomnoris micns 22 TWKHIB
recTauji € Bkpan BupasHa ekcripecis CD45/T200/LCA,
LU0 NPOrpecye, B AeLymayanbHii 060MoHLj. Y MiXBOPCUH-
4acToMy NpPOCTOPi Ta CTPOMi YaCTWUHW BOPCUH EKCIPECs
CDA45/T200/LCA B pa3u MeHLa.

Y 3paskax nnaueHTW Big nepeayacHUxX nonorie y
30-34 TwxHi recTauii NnporpecytoTb 3MiHW 3ananbHOro
xapakTepy: ekcrnpecis CD45/T200/LCA cTae BupasHiLLoto
B AeLyayarnbHii 060oMoHLj, MbXBOPCYHYaCTOMY NPOCTOpI,
CyauHax cToBOYpOBUX BOPCUH; BinOyBa€eTbCS KonareHisa-
Liist Ta ¢pibpO3 CTPOMM 3i BMEHLLIEHHAM (hETarNbHUX CyaNH,
nponidbepauis ibpobnacTtie cTpoMu, 36INbLIEHHS MiX-
BOpCHHYacToro dibpuHy. Y BUNazKy nepeaqacHyx nomnoris
B 35-37 TWxHIB rectauii 3viHW 3ananbHOro XapakTepy B
nnaueHTi HabyBatTb YKpal BMPA3HOrO 1 MOLUMPEHOTO
XapakTepy: AinsHKW 3ananbHoi iHinsTpaLlii 30cepemkeHo
B [eLuayarnbHili 060moHL, MiXXBOPCUHYACTOMY MPOCTOpi,
CyauHax i CTpoMi BOpPCyH. [MporpecytoTb ANCTPOIYHI 3MiHM
CYHLWTIIO Ta umToTpocbobnacTa, AECTPYKLst CTPOMU BOp-
CVIH, MOBHOKPOB'S CYAWH YCiX TUMIB BOPCUH, 3'ABNSIOTHCA
BOTHULLI@ KPOBOBWIIMBY B MXKBOPCUHYACTUI MPOCTIp.

Y pesynbrarti iMyHOrCTOXIMIYHOTO aHanisy 3paskiB
XOpioHa Ta NnaueHTu, Lo OTpUMaHi B pesynbrarti ne-
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penyacHoro nepepuBaHHs BariTHOCTI B PisHi TepMiHu,
Ta BM3HaYeHHs LMTOKIHOBUX MapkepiB HB, Baanocs
nornuMbuTY ySBNEHHS LLOAO MEXaHiaMy penpoayKTUBHIX
BTPaT, i€ MyCKOBMM MOMEHTOM € emBpio-eHAoMeTpiarnbHa

ANCYHKLISA.

BucHoBKU

1. OcHoBa HeBWHOLLYBaHHS BariTHOCTI B paHHi TepMi-
HW — eMbpio-eHgomeTpianbHa AMcyHKLIS. LinTokiHoBUM
MapKepoM HEBMHOLLYBAHHS BariTHOCTi paHHIX TepMiHIB
€ BUpasHa ekcnpecis TNF-a y cTpykTypax BopCuHYa-
CTOro XOpiOHa Ta rpaBifapHOro eHZOMETPIs, HU3bka
ekcnpecia CD31/PECAM-1 B eHgoTenii cnipanbHux
apTepin, BHYTPILUHbOCYANHHOMY 1 iHTEpCTMLianibHOMY
umToTpochobnacri.

2. MepenymoBa nepegyacHu1X Nororis — 3anarneHHs.
Mapkepom 3ananenHst € nomipHa ekcnpecia TNF-a B
iHBa3MBHOMY LMTOTpPOdhobnacTi, AeunayanbHUX KiiTu-
Hax i TepMiHanbHWUX BOpCMHAX NMaueHTV Ta HagmipHa
ekcnipecis CD45/T200/LCA B gevumayanbHiin 060mnoHLi.

MepcnekTnBM noganbLuMx gocnigkeHb. Pesynbra-
TV € NMiArPYHTAM 4119 CTBOPEHHS CTAHAAPTY MiKyBarnbHUX
3axofiB o0 3anobiraHHs penpofyKTMBHUM BTpaTaM Ha
nperpasigapHOMy eTani Ta NPOTAroM rectauii B iHOK i3
HEBVHOLLYBaHHSAM BariTHOCTI.
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MeTa po60Ty — BUBYNTH BiKOBi 0COBNMBOCTI KNiHiko-nabopaTopHMx NposiBiB NepBrHHOI EnwwTentHa—bapp BipycHoi iHdekuii
(EBBI) B ZiTen.

Matepianu Ta Mmetoau. BrkoHanm peTpocnekTMBHe AOCHIMKEHHS, LLO BKITOYANo AemMorpadiyHi, kniHiko-nabopaTtopHi AaHi
104 piten, ki XxBOpi Ha iHGeKLiNHWMIA MOHOHYKNeo3 EnwTteiHa—bapp BipycHoi eTionorii. AHani3 BkIk04aB CeposoriyHo nigTeep-
[PKeHi BUnaaku — HasBHICTb IgM o kamcuaHoro aHTureHa Bipycy Enwrteitna—Bapp (BEB) (VCA IgM) i BigcyTHiCTb aHTUTIN
[0 sgepHoro aHTureHa BEB (EBNA IgG).

Pesynbrartu. Bik giteii ctaHosus 4,0 (2,6; 9,0) poky. MakcumanbHa rocnitanbHa 3aXBOpIOBaHICTb Ha iHChEKLIiHWIA MOHOHYKIe0o3
BU3HaYeHa Y BIKOBIV rpyni Bi 2 Ao 5 pokiB — 35,6 %, HaliMeHL YncneHHa rpyna — 4itu Big 12 go 17 pokie — 19,2 %. PiseHb
nigBULLEHHS TemnepaTypu Tina 6yB BinbLumMM y AiTel MonoAaLmx BikoBux rpyn. CTyniHb 30inNbLUEHHS WWAHNX NiMbaTUdHUX
BY3iB BipOrigHO BinbLluniA y AiTel LKINLHOO BiKy Ta NiANITKIB NOPIBHAHO 3 navlieHTamm paHHboro Biky (p < 0,001). CuHapom
TOH3MNITY YacTille cnocTepiranu B Aitei BikoM Big 2 4o 11 pokis (p < 0,05). Bucunky susisunmny 22,1 % (n = 23) aiten. Hase-
HICTb NeTexil xapakTepHilla Ans aiten Bikom noHag 12 pokis. CuHAPOM renatocnneHomeranii YacTo peecTpyBarnm y CTapLuin
BikoBil1 rpyni (50 %), pioko — B AiTer nepLumx 2 pokiB xutTs (8,7 %). Lutonituynnia cuHapom 3apeectpysanm y 54,2 % nauieHTis
BikoM 6—11 pOKiB i B KOKHOTO 3i CTapLUOI BiKOBOI rpynu; B 0Ci6 paHHbOro Biky BiH BusiBneHun y 34,8 % (p < 0,001). Atunosi
MOHOHYKreapw Bu3Hauunm y 8,7 % Aitei paHHLoro Biky 11y 24,3-37,5 % XBOpUX CTapLLOrO BiKY.

BucHoBku. Y piTeit nepLumx 2 pokiB xuTTs EBBI xapakTepnayeTbcsl MEHLL BUPa3HUMI NPOSIBAMM 3aXBOPIOBAHHS: NMOMIPHO
LUMIHOIO NiMdpageHoNaTieto, HEYaCTo CNieHOMEranieto Ta HU3bKOKO YacTOTO BUSIBIEHHS aTUMOBMX MOHOHYKeapis. BeTa-
HOBWIM BUPaXXEHY PI3HULIKO 32 YaCTOTOK PO3BUTKY renatuTy npu nepsuHHIiA EBBI B aiTet pisHoro Biky — 3i 36inbLUEeHHsM Biky
XBOPOTO CepeHi 3Ha4YeHHs akTuBHOCTI AJTT icTOTHO Ta MOCTynoBo 30inbLuyBanmcs.

Age clinical and laboratory features of primary Epstein-Barr viral infection in children

0. V. Konakova, 0. V. Usachova, Ye. A. Silina, T. M. Pakholchuk, O. A. Dralova
Aim: to delineate the clinical presentation and laboratory profile of primary Epstein-Barr viral infection (EBVI) in children.

Materials and methods. A retrospective study was conducted on the demographic, clinical and laboratory data of 104 chil-
dren with infectious mononucleosis due to Epstein-Barr virus (EBV) infection in children. The analysis included serologically
confirmed cases — the presence of IgM to the capsid EBV antigen (VCA IgM) with the absence of antibodies to the nuclear
EBV antigen (EBNAIgG).

Results. The mean age of children was 4.0 (2.6; 9.0) years. The maximum hospital morbidity for infectious mononucleosis
was observed in children from 2 to 5 years — 35.6 % whereas in patients from 12 years to 17 years — 19.2 %. The mean
peak temperature was higher in young children. The rate of the cervical lymphadenopathy was significantly higher in adoles-
cents compared with infants (P < 0.001). Tonsillitis syndrome was more commonly seen in children aged from 2 to 11 years
(P < 0.05). Rash was detected in 22.1 % (n = 23) of children. The presence of petechiae was more common in older children.
Hepatosplenomegaly syndrome was reported in 50 % of older children and only in 8.7 % of infants. Cytolytic syndrome was
reported in 54.2 % of patients from 6 to 11 years and in 100 % of the adolescents from 12 to 17 years, although in infants it
was only in 34.8 % (P < 0.001). Atypical mononuclear cells were detected in 8.7% of early age children and in 24.3-37.5 %
of older children.

Conclusions. Age differences were noted in clinical findings for cervical lymphadenopathy and splenomegaly, which were
less common in children of the first 2 years. A significant difference in the incidence of hepatitis was found: with increasing
age of the patient, the mean level of ALT increased significantly and gradually.

Bo3pacTHbie KAMHUKO-AabopaTopHble 0c06eHHOCTH NepBUYHOM JnwTeiHa-bapp
BUPYCHOW MHQEKLMHU Y AeTeH

0. B. KoHakoBa, E. B. YcauéBa, E. A. CunanHa, T. H. Maxonbuyk, A. A. ApanoBa

Lienb paGoTbi — 13y4nTb COBPEMEHHbIE BO3PACTHbIE 0COBEHHOCTY KIMHKO-NabopaTopHbIX MPOSIBEHWIA NEPBUYHOM JnLUTEi-
Ha-bapp BupycHomn nHdekuumn (O6BU) y peten.
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Marepuanbl u metofbl. [poBeAEHO PETPOCNEKTUBHOE UCCTIEA0BaHMe, BKMOYaBLUee AeMorpadmnieckne, KnuHuko-nabo-
patopHble AaHHble 104 getei, 6ONbHbLIX MHAEKUMOHHBIM MOHOHYKNEO30M dnuTenHa-bapp BuUpycHom atuonorun. AHanua
BKIKO4AI CEPONOrMYecky NOATBEPXKAEHHbIE ClyYaun — Hann4ve IgM K kancugHoOMy aHTureHy Bupyca dnwteiHa-bapp (BOb)
(VCA IgM), otcyTtcTBMe aHTUTEN K AaepHomy anTureHy BOB (EBNA IgG).

Pe3ynkratil. CpegHun Bopact geten coctasun 4,0 (2,6; 9,0) roga. MakcumanbHas rocnuTtansHas 3aboneBaeMocTb UHek-
LIMOHHBIM MOHOHYKNE030M OTMEeYeHa B BO3PACTHOM rpynne ot 2 Ao 5 net — 35,6 %, camas ManoyncneHHas rpynna — 4etv B
Bo3pacTte ot 12 0o 17 net — 19,2 %. YpoBeHb NOBbILLEHMS TEMNEPaTYpbI Tena Obin 6oNbLUIMM Y AeTeNn MaALIMX BO3PACTHbIX
rpynn. CTeneHb yBenuyeHus! WenHbIX TMMEaTUYECKX Y3M0B JOCTOBEPHO BhiLLie Y AETEl LLKOINbHOro BO3pacTa v NoApOCTKOB
MO CpaBHEHWIO C NaLuyeHTaMu paHHero BospacTta (p < 0,001). CUHAPOM TOH3MNNKUTA Yalle Habnoganu y 4eTel B BO3pacTe OT
2 po 11 net (p < 0,05). Cbinb oTmMedeHa y 22,1 % (n = 23) getenn. Hannune netexuit 6onee xapakTepHo Ans AeTel B BO3pacTe
6onee 12 net. OTMeYEHO, 4TO CUHAPOM renaTocrieHoMeranum 4acTo perucTpUpoBank B cTapLuei BopactHom rpynne (50 %),
OH BbIn peakuM y aeTen nepsbix 2 NET ku3HK (8,7 %). LiutTonutuyeckuin cuiapom 3apeructpuposaH y 54,2 % naumeHToB B
Bo3pacTe 6—11 NeT v y Kaxaoro 13 cTapLuei BO3PacTHOM rpynbl, B paHHeM Bo3pacTte OH oTmeveH y 34,8 % (p < 0,001) oeten.
ATnnnYHble MOHOHYKNeapbl 06HapyxeHbl Yy 8,7 % AeTei paHHero Bo3pacTta ny 24,3-37,5 % nauueHToB CTapLUero BospacTa.

BbiBoabl. Y geteit nepBbix 2 net xu3Hu ObBV xapaktepusyeTcs MeHee BblpaXeHHbIMY NPOSIBNIEHUSMU 3ab0oneBaHuns:
YMEPEHHOW LUEeNHOW nuMdageHonaTuen, HU3KoM YacToTol 0BHapYXeHWUsI CNIeHOMEeranium 1 aTunMYHbIX MOHOHYKIeapoB.
YCTaHOBMEHO 3HaYMTENbHOE pasnunyve B YacToTe pa3BUTMS renartuta npu nepsuyHoin S6BU y feten pasHoro BospacTta — ¢

yBenu4yeHnem sospacta 60nbHOro cpenHune 3Ha4YeHUs akTUBHOCTU ANT CyLLEeCTBEHHO 1 NOCTENEeHHO yBENn4MBanuchb.

EnwrTeiiHa—Bapp BipycHa iHdekuis (EBBI) HanexuTts fo
HanBINbLL NOLIMPEHNX HAEKLINHUX 3aXBOPIOBaHb Mio-
AnHn. AHTuTina go Bipycy EnwreiiHa—Bapp (BEB) Busis-
nstoTb y 60 % Aaitent nepmx 2 pokis xuTTd Ta 80-100 %
Zopocrnux. Huhi y cBiTi BigaHavatoTb 36inbLUEHHS KiNbKOCTI
XBOpyx Ha EBBI, 110 NOB’A3aHO He TiNbKK 3 MOKPaLLEHHSAM
AKOCTI AiarHOCTUKY, ane 1 NoLIMPEHHSIM 3aXBOPHOBAHHS.
3axBoptoBaHiCTb Ha rocTpy copmy EBBI B pisHux kpa-
iHax konuBaeTbes Bif 4 0o 45 Ha 100 TUC. HaceneHHs
[2,3]. Y kpaiHax, Wo po3BMBaloTLCS, AiTW IHQIKYOTHCS Y
BiLi 3-5 pokis, maixe 100 % NOBHOMITHLOrO HACENEHHS
iHikoBaHo BEB [7-9]. [iTn paHHbOro Biky y kpaiHax
MiHivHOT AMepukm Ta 3axigHoi EBPOMM YacTo yHUKaTb
nepsuHHOi EBBI, 11 iHchikyBaHHS BiaOyBa€eTbCS y CTapLUin
BIiKOBIM rpyni. [iTW NepLioro poky XuTTH, HaBiTb y BK-
nagky iHikysaHHi BEB, piako xBopitoTb Ha iHgeKUinH1IA
MOHOHYKI1€03 Yepe3 HasIBHICTb MaTEPUHCBKUX aHTUTIM.
Y piteit Bikom 00 3 pokiB 3aXBOPHOBaHHS 30e6inbLIoro
nepebirae 6e3cMNTOMHO abo i MacKOH iHLUMX BipYCHUX
iHdpekuin. OgHak cnewwudiyHe foCniMKEHHS Aano 3mory
BUABUTW NepBuHHY EBBI B fiTelt i3 pi3HuX eTHIYHMX rpyn
[6,8]. Y 6araTbox AOCimKEHHSAX AOBEAEHO, LLO Y KIIHIYHIN
KapTWHI 3aXBOPIOBAHHSA HasiBHi BIKOBI BiMIHHOCTI, LIO
3yMOBIMIOKTb PO3BUTOK MEPEAYCIM aTUMOBMX i NErkux
opm iHEKLINHOrO MOHOHYKNEOo3y B AiTEN PaHHBLOrO
BiKY Ha BigMiHy Bif NiANITKIB i3 TUNOBMUMW, YACTO BaXKMMM
¢opmamu 3axsoproBarHs [1-3,7,8].

Merta po6otu

BnBunTK BiKOBi 0cOBNMBOCTI KniHiKO-nabopaTopHMx
nposiBiB nepsuHHOI EnwTeliHa—bapp BipycHoI iHdekwii
B fliTeN.

Martepianu i meToAU AOCAIAKEHHA

3pincH1nm peTpocnekTBHWIA aHania 104 ictopin xsopotu
[LiTei i3 nepeuHHoto EBBI, ki nepebysanu Ha cTauioHap-
Homy nikyBaHHi y KHI «3anopisbka iHtekLiHa kniHiYHa
nikapHs» 30P (ronosHwii nikap — B. J1. LUnHkapeHko) 3
1 vepsHa go 30 nuctonaga 2018 p.

MNicns nonepeaHbLOro onpaLtoBaHHS BCiX iCTOPIN XBO-
pob navieHTiB i3 AiarHo30M iHEKLINHOrO MOHOHYKMEO3y
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(n = 133) npoaHanisysanu ictopii xeopo6 104 oci6, ski
BiZMOBIganV AiarHOCTUYHUM KpuTepisiM nepeuHHOT EBBI:
— HasiBHICTb NPUHANMHI 3 i3 TaKMUX KNacU4HUX KMiHiY-
HVX NMPOSIBIB: NIMXOMaHKa, TOH3VNOMapVHIiT, LiepBikanbHa
nimdpageHonarisi, renatomeranist abo cnneHomeranis;

— ceponorivyHnii Npodoink nepeuHHoOi EBBI — HasiB-
HicTb IgM fo kancuaHoro aHturena BEB (VCA IgM), Bia-
CyTHICTb aHTUTIN A0 sinepHoro aHTureHa BEB (EBNA IgG).

3a gaHnmK, Wo HaeedeHi Ha puc. 1, 14 nauieHTiB
Manm rocTpy LIMTOMeranoBipyCHY iH(eKLIit0, 4 — XPOHi4HY
LmMTOMeranoBipycHy iHdekuito, 8 — xpoHiuHy EBBI, 3 —
noeaHaHHs XxpoHivHoi LIMB Ta EBBI. Lli XBopi BUKIHOYEHI
3 [JOCTiIKEHHS.

PosarnsHynu meawyHi 3anucu B icTopisx XxBopob i
3ibpanv gemorpadiyHi, knikiyHi Ta nabopaTopHi AaHi npo
KOXHOTO navjieHTa.

[Jiten i3 nepsuHHoto EBBI noginunm Ha 4 rpynu 3a-
NeXHO Bif BiKy: nepia rpyna — Big 1 fo 2 pokis (n = 23;
22,1 %); ppyra — Big 2 0o 5 pokis (n = 37; 35,6 %); Tpe-
T8 — Big 6 0o 11 pokiB (n = 24; 23,1 %), yeTBepTa — Big
12 po 17 pokis (n = 20; 19,2 %).

BuByanu kniHiyHi nposiBn xBopobu, pesynstati
3aranbHOro aHanisy Kposi, GIOXiMIYHKX, CEPONONiYHUX i
MOINEKYNAPHNX JOCTIDKEHD.

JlimcpoumTos BU3HAYANW, AKLLO NiMAOLMTIB KPOBI Birlb-
wwe Hix 70 % Big 3aranbHOI KiNbKOCTI NEeKoUUTIB y AiTen

3aranom rocnitanisoBaHi —>| BukntoueHo 3 gocnimkeHHs 29 XBOpux

133 xBOpMX i3 AgiarHo3om

iHIPEKLIMHOTO MOHOHYKIEeo3y rocTpa uMToMeranosipycHa

l iHdekuis (CMV IgM+) — 14 xBopux

3anyyunu B AOCNIOKEHHS XpOoHi4Ha uMToMeranoBipycHa
104 xBopux iHdekuis (CMV IgG+) — 4 xBopux

loctpa EBBI (VCA IgM+)

XponivyHa EBBI (EBNA IgG+) —
8 xBOpUx

XpOoHi4Ha uMToMeranoBipycHa
L—»| iHdekuis (CMV IgG+) + xpoHiuHa
EBBI (EBNA IgG+) — 3 xBopux

Puc. 1. Anroputm Bifbopy XBOpUX y AOCTIAKEHHS!.
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Tabnuus 1. YacTota peectpalii kniHiko-nabopatopHux o3Hak EnwreiiHa—bapp
BipyCHOI iHdhexLii B AiTei pisHMx BikoBuXx rpyn, n (%)

Kniniunui Bikosi rpynu, n (%)

CUMNTOM

3 rpyna, 4 rpyna, 3aranowm,
6-11 12-17 pokiB, | n=104
pokiB, n=20
n=24
LWnitna 18 36 24 19 97 1-2: 0,001
nimdageronaris (78,3 %) (97,3 %) (100 %) (95 %) (93,3%) 1-4:0,006
2-3:0,001
2-4: 0,001
ToHauniT 17 32 20 14 83 1-2: 0,001
(73,9%) (86,5%) (83,3 %) (70 %) (79,8 %)  1-3:0,009
1-4: 0,090
2-3:0,004
2-4: 0,050
3-4:0,030
[enatomeranis 23 37 24 18 102 -
(100 %) (100 %) (100 %) (90 %) (98,1 %)
CnneHomerania 2 15 9 10 36 1-2: 0,36
(8,7%) (40,5%)  (37,5%) (50%) (34,6%) 1-3:0,04
1-4: 0,06
2-3:0,03
2-4:0,04
3-4:0,37
3aknageHicTb 13 25 17 1 66 1-2:0,02
Hoca (56,5%) (67,6 %) (70,8 %) (55 %) (63,5%) 1-3:0,21
1-4: 0,91
2-3:0,40
2-4:0,92
3-4:0,14
Bucun 7 6 3 7 23 1-2: 0,040
(30,4 %) (16,2%) (12,5 %) (35 %) (22,1 %) 1-3:0,005
1-4: 0,080
2-3:0,001
2-4: 0,001
3-4:0,001
MeTexii 1 1 2 3 7 1-2: 0,001
(4,3 %) (2,7 %) (8,3 %) (15 %) (6,7 %) 1-3: 0,001
1-4: 0,001
2-3:0,001
2-4:0,001
3-4: 0,001
NimdoumTos, 13 10 5 11 39 1-2: 0,900
(56,5 %) (27 %) (20,8 %) (55 %) (37,5%) 1-3:0,250
1-4: 0,900
2-3:0,001
2-4:0,010
3-4:0,280
ATunosi 2 9 9 5 25 1-2: 0,040
MOHOHykneapu, (8,7 %) (24,3%) (37,5 %) (25 %) (24 %) 1-3: 0,040
% 1-4: 0,003
2-3:0,003
2-4: 0,001
3-4: 0,260
MinBuULLEHHS 8 10 13 20 51 1-2: 0,370
akTuBHocTi AnAT (34,8 %) (27 %) (54,2 %) (100 %) (49 %) 1-3: 0,780
2-3:0,003

1-2: p-3Ha4eHHs Npu NOPiBHAHHI rpynu 1 (<2 pokis) i rpynu 2 (2-5 pokiB); 1-3: p-3Ha4eHHs npu
nopiBHSHHI rpynu 1 (<2 pokis) i rpynn 3 (6—11 pokiB); 1-4: p-3Ha4eHHs NPY NOPIBHSHHI rpynn 1
(<2 pokiB) i rpynu 4 (12-17); 2-3: p-3Ha4YeHHs NpU NOPIBHsIHHI rpynu 2 (2-5 pokiB) i rpynn 3
(6-11 pokiB); 2-4: p-3Ha4YeHHs NpU NOPIBHsAHHI rpynu 2 (2-5 pokiB) i rpynu 4 (12-17);

3-4: p-3HayeHHs npy nopiBHSHHI rpynn 3 (6—11 pokis) i rpynm 4 (12-17).

Bikom go 3 pokiB, 60 % — 4-6 pokis, 55 % — 7—11 pokis,
50 % — 12-17 pokiB; TpoMbOLMTONEHIIO AiarHOCTyBanu,
KON KinbKicTb TpomMBouuTie Gyna meHLue Hix 150 x 10%/n.

CraTnctnyHe onpawtoBaHHS pesynbTaTis BUKOHANM
Ha nepcoHanbHOMY KOMIM'HOTEPI 3@ JOMOMOTOH0 Mporpam-
Horo naketa Statistica for Windows 13 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). OuiHioBanu Hopmarb-
HICTb PO3MOAiNY 03HaK 3a KOXHUM i3 BapiaLinH1X psgiB, LLO
oTpumanu. BpaxoBytoun many BubGipky Ta po3nogin, Lo
BiZPI3HAETLCA Bifi HOPMAnbLHOTO, KiNbKiCHI 03HaKW HaBeae-
Hi K MeqiaHa (BEpXHIM | HXKHIV kBapTUNb) — Me (Q,; Q).
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3icTaBneHHs1 4acToTh NOSBY KMiHIYHMX AKICHUX O3HaK
IPYHTYBanocs Ha NOPIBHAHHI EMMIPUYHUX PO3NOAINIB
3a [J0MOMOroto KpuTepito X? 3 nonpaskoto Eiitca. Bipo-
riaHICTb BiOMIHHOCTEN MiX KINbKICHUMW CTaTUCTUHHUMU
BEMMYMHaMK BU3HaYamu, BUKOPUCTOBYKOYM Hemapame-
TpuyHUiA U-kputepin MaHHa—YiTHi. BigmiHHOCTI BBaXanu
BiporigHumu npm p < 0,05, HesiporigHmmn — npu p 2 0,05.

PesyAbTati

Bik xBopux konvBascs Big 1 Ao 17 pokiB. CepeaHin Bik
aiten craHosuB 4,0 (2,6; 9,0) poky. Y cTaTesiit CTPYKTYpi
B OCHOBHIl rpyni BUSIBUMW HE3HAYHE NepeBaXaHHs XJ1omn-
yukis — 55 (52,9 %). MakcumanbHa rocnitanbHa 3axso-
PIOBaHICTb Ha IHPEKLNHWIA MOHOHYKIIE03 BCTAHOBNEHA Y
BIKOBIV rpyni Bif 2 40 5 poki — 35,6 %, HaMEHLL YMCIEH-
Ha rpyna — Zitu BikoM Big 12 poky fo 17 pokis — 19,2 %.

XBopwx rocnitaniayBanv B TepMiH Big 1 o 7 4ib Bia
noyaTtky 3axBoptoBaHHS. Ha pgorocnitansHomy etani y
42,3 % (n = 44) xBopwx fiarHocTyBanm iHeKLinH1in Mo-
HOHykneo3 (IM), y 48,1 % (n = 50) — nakyHapHy chopmy
ToH3uniTy, y 4,8 % (n = 5)—'PBI. 3 giarHo3amu BipycHuii
renaTuT, EHTEPOBIPyCHa iH(peKLis, aneHoBIpycHa iHtek-
Lisl, rocTpa KMLWKOBa iHGheKLis, IMXOMaHKa He3'sicoBaHOI
eTionorii rocnitanizosaHi 5 aiten (4,8 %). ¥ 100 navjeHTiB
(96,2 %) cTaH BM3HAYEHWI SIK cepeHbOl TSHKKOCTI, y 4
(3,8 %) — TsvxkmiA. Yci Tsxki doopmm rocTpoi EBBI BU3Ha-
YeHi B [iTel CTapLUOro BiKY.

3axsoptoBarHs B 98,1 % (n = 102) BnapkiB noumHa-
nocs rocTpo 3 MigBuLLEHHS Temnepatypu Tina. CepenHe
3HaYeHHs MaKcUMarnbHOI TemnepaTtypy y rpyni nauieHTiB
Bikom 0 2 pokis ctaHoBuno 39,0 (38,6; 39,7)°C, Bin 2 no 5
pokis — 39,0 (38,5; 39,5) °C; Bin 6 Ao 11 pokis — 38,9 (38,0;
39,4)°C, Big 12 no 17 pokis — 38,6 (38,3; 39,0) °C. PieHb
NiaBULLEHHSA Temnepatypyu Tina 6yB BinblunM y piten
MOITOALLMX BIiKOBUX YN — BUSBWMW BipOTiaHi BiAMIHHOCTI
MK IpyTot0 Ta YETBEPTOK rpynamm XBopux (p, , = 0,002).

KniHiyHa cumnToMaTyiKa, SiKy crocTepiranu y XBopux
Ha rocTpy EBBI, HaBeaeHa B mabnuui 1.

LLnina nimdageronaris sussneHay 93,3 % (n=97)
aitei. BiporigHa pisHMUA 32 4aCTOTOK BUSIBNEHHS MiM-
dhapeHonartii HasiBHa Mix rpynamu 1i 2, 4, a TakoX Mix
rpynamu 2i 3, 4 (mabn. 1). CTyniHb 30iNbLUEHHS LUMAHNX
nimMcpaTUYHUX BY3IiB JOCTOBIPHO BULLMI Y AiTeN LKiMb-
HOro BiKy Ta NigNiTKiB NOPIBHSAHO 3 NaLieHTaMy paHHLOro
Biky (p < 0,001) (mabn. 2).

OpHuM i3 TMNOBKX NPOSABIB 3axBOpPIOBaHHS OyB
TOH3UNIT, SikWiA fiarHocTyBanny 79,8 % (n = 83) xsopwx.
Bussunu BiporigHy BigMIHHICTb MiX BikoBUMY rpynamu 1
i2(p=0,001), mix rpynamn 113 (p = 0,009) i mix rpyna-
mmn 2 3 (p = 0,004) 3a 4aCTOTOK BUHWUKHEHHSI TOH3UNITY
(mabn. 1). 3anyyeHHs B 3ananbHWiA MPoLEeC Hocoropra
NPOSIBNANOCS 3aKNafeHiCTIo Hoca, ane BUPa3HICTb
€KCYAaTUBHOTO KOMMOHEHTA He3HayHa. Lleit cumntom
cnoctepiranu y 63,5 % (n = 66) giten.

[HLLMA KnacyHU NposiB IM — renatocnneHomeranis. Y
98,1 % (n=102) obcTexeHmx cnocTepiranu renatomeranito,
B 34,6 % (n = 36) BMNapkiB AiarHoCTOBaHa CrnieHoMeranis.
30inbLueHHst po3MipiB CenesiHki YacTille peecTpyBanm
y cTapLuin Bikosii rpyni (50 %), pigwe — y Aiten nepLumx
[BOX pokiB xuTTs (8,7 %), p < 0,05. Bussunm Takox Bipo-
rigHi BIQMIHHOCTI MK NEpLLOIO Ta ApYroto rpynamm XBopux

Matonoris. Tom 17, Ne 2(49), TpaBeHb — cepneHb 2020 p.
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Tabnuus 2. Xapaktepuctuka BUpa3HOCTI LUMIAHOT nimageHonarii, renato- Ta CnnieHoMeranii y XxBopux Ha EnwTeiiHa—bapp BipycHy iHtekUito 3anexHo

Bia BiKy, n (%)
KniHiyHui cumntom Bikosi rpynu

Poamipu LwinitHnx nimcosyanis

1cm 17 (73,8 %) 28 (75,2 %)
2cm 1(4,3 %) 7 (18,9 %)
3cm 0 1(2,7 %)
MoHap 3 cm 0 0
BupasHictb renatomeranii
0,5-1,0 cm 7 (30,4 %) 14 (37,8 %)
1,5-2,0cm 14 (60,9 %) 18 (48,6 %)
2,5-3,0 cm 2(8,7 %) 3(8,1%)
MoHan 3 cm 0 2(5,4 %)
BupasHictb cnneHomeranii
Kpait pepa 1(4,3 %) 4 (10,8 %)
1cm 0 6 (16,2 %)
2cm 1(4,3 %) 3(8,1 %)
3-5cm 0 2(5,4 %)

<2 pokiB, n =23 2-5 pokis, n = 37 6-11 pokiB, n = 24 12-17 pokiB, n = 20 3aranowm, n = 104

9(37,5 %) 7 (35 %) 61 (58,7 %)
14 (58,3 %) 8 (40 %) 30 (28,8 %)
0 4(20 %) 5 (4,8 %)
1(4.2 %) 0 1(1%)
9(37,5%) 6 (30 %) 36 (34,6 %)
10 (41,7 %) 9 (45 %) 51 (49 %)
3(12,5%) 3 (15 %) 11(10,6 %)
2(8,3 %) 0 4(3,8%)
2(8,3 %) 3 (15 %) 10 (9.6 %)
4 (16,7 %) 4(20 %) 14 (13,5 %)
1(4,2 %) 3 (15 %) 8(7,7 %)
2(8,3 %) 0 4(3,8 %)

-2:0,010

: 0,001
10,001
: 0,003

0,003
0,805

0,93
0,67
0,56
0,71
0,52
0,39

0,035

: 0,430

0,014

: 0,990

0,730
0,760

1-2: p-3HaYeHHs Ny NOpIBHSHHI rpynn 1 (<2 pokis) i rpynu 2 (2-5 pokiB); 1-3: p-3HaYEHHS NPU NOPIBHSIHHI rpynm 1 (<2 pokis) i rpynu 3 (611 pokiB); 1-4: p-3Ha4eHHs
npu NOpiBHAHHI rpynu 1 (<2 pokis) i rpynu 4 (12-17); 2-3: p-3HayeHHs Npy NOPiBHSAHHI rpynu 2 (2-5 pokis) i rpynn 3 (6-11 pokiB); 2-4: p-3Ha4eHHs Npy NOPIBHSHHI rpynin 2
(2-5 poki) i rpynu 4 (12-17); 3-4: p-3Ha4eHHs Npu NopiBHAHHI rpynn 3 (611 pokis) i rpynm 4 (12-17).

Tabnuua 3. OcHoBHI nabopaTopHi nokasHukn y xBopux Ha EnwwteriHa—Bapp BipycHy iHdekuito 3 pisHux Bikosux rpyn, Me (Q,,; Q,,

Moka3HuK, oAuHUL

BUMIipIOBaHHSA

1 rpyna, <2 pokis,

KinbkicTe nemkouuTiB, 6,3 (4,0; 11,4) 10,3 (7,5; 11,1)
x10%n
KinbkicTb 56,0 (44,0; 65,0) 41,0 (33,5; 65,0)

nimcpounTis, %

AnAT, mmons/n/rog 0,47 (0,33; 0,99) 0,58 (0,29; 0,81)

2 rpyna, 2-5 pokis, rpyna 6-11 pokiB, 4 rpyna, 12-17 pokis, aranom,
n=23 n=37 n=20 n=104

74(56; 11,2) (6,0; 11,2) (6,0; 11,2)

42,0 (32,3; 53,5)

45,5 (29,5; 56,6)

0,86 (0,58; 1,92) 2,07 (1,42; 3,69)

45,0 (33,0; 58,0)

0,75 (0,37; 1,65)

1 3:
1-4:
2-3:
2-4:
3-4:
1-2:
1-3:
1-4:
2-3:
2-4:
3-4:
1-2:
1-3:
1-4:
2-3:
2-4:
3-4:

2: 0,063
0,469
0,278
0,124
0,349
0,662

0,020
0,008
0,043
0,590
0,795
0,724

0,802
0,033
0,001
0,010
0,001
0,001

1-2: p-3Ha4YeHHs Npyv NOpiBHSHHI rpynn 1 (<2 pokis) i rpynu 2 (2-5 pokiB); 1-3: p-3Ha4YeHHs NPy NOPIBHSAHHI rpynm 1 (<2 pokis) i rpynun 3 (611 pokiB); 1-4: p-3Ha4yeHHs Npu
NOPIBHAHHI rpynn 1 (<2 pokis) i rpynu 4 (12—17); 2-3: p-3Ha4YeHHs Npu NOPIBHSAHHI rpynu 2 (2-5 pokis) i rpynu 3 (6—11 pokis); 2-4: p-3Ha4YeHHs NPy NOPIBHSAHHI rpynu 2 (2-5
poki) i rpynu 4 (12-17); 3-4: p-3HaueHHs Npu NopiBHsAHHI rpynu 3 (6-11 pokis) i rpynn 4 (12-17).

(p,, = 0,035), mix nepluoto Ta YeTBEpTOO (P, ,
(mabrn. 2) 3a dhakTom 30inbLUEHHST LIbOrO OpraHa.

lMoMipHy xoBTAHMLIO cnocTepiranm Tinbkny 3 (2,9 %)
nigniTkis, a B 4iTel MONOZALLIMX BiKOBWX rpyn Lie CUMNTOM
He 3apeecTpyBarn.

3-MOMiX pigkyx KNiHIYHUX CUMNTOMIB, LLIO BU3HAYatoTb
npu IM, cnoctepiranv Bucunky —y 22,1 % (n = 23) piten;
ek3aHTema Mana 34ebinbworo Makynonanynb03HUin
xapaktep. Llen cumnTom 3apeecTpoBaHUin y KOXHOIO
TPETbOro nalieHTa 3 MONOALLIOT Ta CTapLLUOi BiKOBYUX rpyn,
HeYacTo — y XBopuX BikoM Bif 2 4o 11 pokiB. Y BCix gite,
AKi Ha gorocnitanbHOMY eTani OTpUMyBanut HaniBCUHTe-
TWYHi @HTVBIOTWKM NEHILMNIHOBOTO PSAY, BUSBUMK NeTexii
(6,7 %; n=T7). HasiBHiCTb NeTexit xapakTepHila Ans Airen
BikoM noHaz 12 pokis (mabn. 1).

= 0,014)
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Y mabnuyi 1 HaBeLeHO TaKoX YacTOTy BUSIBMEHHS
HaMBaXIMBILLMX NabOPaTOPHMX MOKA3HWKIB y AiTew, AKi
xBopi Ha EBBI, BpaxoBytouu Bik. Y 39 (37,5 %) nauieHTiB
BCTaHOBWINM BiAHOCHWI NiMpoLuTo3, y 25 (24 %) xBOpKX
BUSIBMEHI aTUNOBi MOHOHYKNeapu. BigHOCHUIA NpoueHT
nimcpouyTie ByB AeLLo BinbLUMM y AiTeil paHHBOTO BiKY,
OfiHaK, BPaxoBYHUM BIKOBIi HOPMM, ¥ NOHAA MOMOBUHM
XBOPMX i 3 rpynu AiTen BiKOM [0 2 poKiB, i3 rpynu navj-
€HTIB BikOM MoHag 12 pokiB cnocTepiranu niMounTos
(mabn. 3). 3BopoTHa 3aKOHOMIPHICTb BCTAHOBMEHa 3a
4acTOTOK BMSIBMEHHS aTUMOBWX MOHOHYKMeapiB: Hal-
MEHLUWI NpOLEHT — 8,7 % — BUSIBNEHWI Y AiTel paHHLOTO
BiKY, HABULLW — y XBOPUX CTapLLOTO Biky — 24,3-37,5 %).
CepepnHsi KinbkicTb TpomboLwTi cTaHoBuna 216,0 (185,5;
274,5) x 10%n. HesHayHa TpomboLmMTONEHis BUsIBNEHa
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Tabnuus 4. MopiBHSAHHS KNiHIYHUX 0COBNMBOCTEN | NabopaTOpHUX NOKa3HWKIB, L0 OTPUMAHI Mif Yac aHanisy, 3 AesKUMU nonepeaHLo onyoGnikoBaHUMK

NOCTiIKEHHAMU

AsTOp

Chun Wing Chan et all
C. O. KamapboB Ta iH.
Son and Chin

I. I. Hesroga Ta iH.
Nandi et all

A. J1. BoHgapeHko Ta iH.

Hawe gocnigpkeHHs
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Tinbkn y 9 (8,6 %) nauieHTiB 63 po3BWTKY remopariyHnx
yCKnagHeHb.

PiBeHb 3aranbHoro binipybiHy B Mexax HopManbHUX
MOKa3HWKIB 3apeecTpyBant Mamxe B YCiX XBOPYX, TiflbKn
B 4 (3,8 %) nauieHTiB 3i cTapLLKX BiKOBUX rpyn BUSIBNIEHA
nomipHa rinepbinipybiHemis (25,2—29,9 mkmons/n). YcTa-
HOBMEHa CUbHa KOPENATUBHA 3aMeXHICTb MiX piBHEM
aktmeHocTi AJTT i Bikom (p < 0,001). JiTi MonogLuoro Biky
Manu CyTTEBO HUXYI 3Ha4eHHs1 akTuBHOCTI AnAT cupo-
BaTku kposi (0,47 (0,33; 0,99) mmonb/n/rog i 0,58 (0,29;
0,81) mmonb/n/rog y rpynax 1 Ta 2) NopiBHSHO 3 AiTbMM
cTapLuwmx BikoBux rpyn (2,07 (1,42; 3,69) mmonb/n/rog y
rpyni 4; p < 0,001) (ma6n. 3). UutonitmuHwii cuHapom
3apeectpoBaHuil Y 54,2 % nauieHTiB Bikom 6-11 pokis
i B KOXHOrO XBOPOrO 3i CTapLLOi BiKOBOI rpynu; B obcTe-
XEHWX paHHbOrO BiKY BiH BusBneHun y 34,8 % sunagkis
(p <0,001).

YcknagHeHi hopMM 3aXBOPIOBaHHS 3apeecTpoBaHi
y 16 (15,4 %) xBopmx. HanyacTiwmm ycknagHeHHsm 6yB
anepriynni gepmatnt —y 7 (6,7 %) giten. IHwi ycknap-
HEHHS1: BTOPUHHWIA aLeTOHeMiYHUIA cuHapom — 3 (2,9 %),
eHuedbaniyHa peakuis, cydoMHuiA BapiaHT — 2 (1,9 %);
rocTpuii 6poHxiT — 2 (1,9 %); roctpui otnt — 2 (1,9 %).

TpvBanicTb nepebyBaHHs y CTauioHapi cTaHoBMNa
7,6 £ 3,2 gHg, 3 ogyxaHHAM BunucaHi 49 (47,1 %)
ocib.

06roBopeHHA

HaBezeHo pesynbratit peTPOCNEKTUBHOMO AOCHIAKEH-
HSl, WO BKMoYae aemorpadiyHi, kniHiko-nabopartopHi
daHi 104 piten, siki XxBOpi Ha IHPEKUINHWIA MOHOHYKNEO03
EnwTeniHa—Bapp BipycHoi eTionorii. AHania obmexunu
CEpOOrivYHO NiTBEPMKEHUMN BUNAAKaMM — HasIBHICTb
IgM po kancupHoro aHTureHa BEB (VCA IgM), BipcyT-
HiCTb aHTUTIN fo sipepHoro aHTureHa BEB (EBNA IgG).
Pesynbrati JOCTIMKEHHS NOKa3anu BiKOBi 0COBNMBOCTI
3aXBOPIOBAHHS. 3BaXkaloun Ha Te, L0 NPOsiBY iHEeKLin-
HOTO 3aXBOPOBAHHS MOXYTb 3MIHIOBATHCS 3amnexHO BiJ
€THIYHMX, COLlianbHO-eKOHOMIYHMX Ta eKOMOrYHNX YMOB,
JIOCHIIKEHHS TAKOXX Marno Ha MEeTi BU3HAYUTW, HacKinbKu
nogibHMn abo Hecxoxuin nepedir iHeKLiHOro MoHo-
Hykrneosy B 3anopisbkomy perioHi (YkpaiHa) nopiBHSHO
3 KpaiHamm CBiTY.
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Y mabnuui 4 HaBeeHi NOPIBHANbHI AaHi LLOAO OKpe-
MUX KMiHIYHUX 0COBNMBOCTEN | NTaboPaTOPHIIX MOKA3HWKIB
JOCTiMKEHHS!, SIKe 3aiCHUNK, | onybnikoBaHMx B YkpaiHi
N 32 KOPAOHOM MomnepegHix gocnigxeHb. binblwicte
nauieHTiB y HaLIOMy AOCHIMKEeHHI Hanexanu Ao BikoBOi
rpynu 2-5 pokis, a Nandi et al. [8] nosigomnstoTe Npo
MaKCcVMarnbHy 3aXBOPOBaHICTb B IHAji AiTel BikoM Big 5 40
8 pokis; A. J1. BoHgapeHko Ta iH. [2] — y AiTei monogLwor
BIKOBOI rpynu — Big 4 micsuiB [0 3 pokiB. Y iHLWMX Jocni-
IkeHHsix 3 Kutato [7], Kopei [9] Ta Ykpainw [3,5] BcTaHoB-
neHi nogibHi TEHAEHLT LLoAo BIKOBOT 3aXBOPHOBAHOCTI.

Y 6inbLIOCTi AOCTIDKEHb, 5K | B HALLOMY, HE BU3HA-
YMnM BiOMIHHOCTI 3aXBOPIOBAHOCTI 3a CTaTTHo, ane Son
and Chin [9] 3 Kopei Ta I. |. Hesroaa i cniBaBT. 3 YkpaiHu
[5] BU3Haumnm nepesary YoroBiKiB.

HasiBHICTb NPUHANMHI TPbOX 3 OCHOBHMX KMiHIMHMX
MPOSIBIB: NMMXOMaHKW, TOH3MNOMAPUHIITY, LUMIAHOI NiMdba-
AeHonarii, renatomeranii abo cnneHomeranii — 3adikco-
BaHa B YCix nonepeaHix AOCTiIKEHHSIX.

AHanoriyHo BiLOMOCTSAM y Uux nybnikauisx, y
HaloMy AOCniAKeHHi OinbWwicTb AiTEN Manu Takox
KnacuyHi CUMNTOMM iH(PEKLINHOrO MOHOHYKIeo3y. Tak,
3a pesynbratamu JOCMIMKEHHS, NXOMaHKa Ta rena-
TOMeranis BU3Ha4YeHi K HanyacTilli KNiHiYHi 03HaKu
(98,1 %), notim — wwitHa nimdaaeHonartia (93,3 %) i
rocTpui ToH3unIT (79,8 %). Buennky manwn 22,1 % piten,
SIKi 3anyyeHi B 4OCNIMKEHHS, 3 HUX Y 6,7 % BCTaHOBUNU
nosiBy nNeTexianbHUX enemMeHTiB NiCNs NPUIMaHHs amni-
LmMAiHy. Y nonepeaHix AOCMIMKEHHSX YacToTa BUCKMKM
BapitoBana Big 18,2 % no 40,0 %. BinbwicTb aBTOpIB
BiA3Ha4MnM GinbLUly 4acTOTy BUCUMNKY B AiTei BiKOM 40
6 pokiB, a 3a HaLLUMMW JaHVMW, Liei CUMITOM XapakTep-
HiLWW Ans giten BikoM noHag 12 pokis.

B okpemunx OocnigxeHHsX BCTAHOBMEHI 3HAYYLLi
BiAMIHHOCTI Bif KnacuyHoro nepebiry 3aXBOptOBaHHS.
Hanpuknag, y nocnimxenHi Nandi et al. [8] ToHauniT, akwii
BBa)XaOTb OIHVM i3 KOMMOHEHTIB KIMacu4HoI Tpiaam, HasiB-
HUI Tinbkn B 16,9 % pitenn. 3a gaHumm Son and Chin [9]
3 Kopei, renatomMeranis Ta cnneHomeranisi AiarHOCTOBaHi
Tinbkn y 24,7 % T1a 12,3 % BignoBigHo.

3aranbHuii CNeKTP KMiHIYHUX CUMNTOMIB iHCDEKLiiHO-
ro MOHOHYKMeo3y B AiTeit 3anopi3bkoro perioHy 3aaeTbest
CXOXMM Ha OMUCaHWI Y NOnepeaHiX NoBiAOMIIEHHSIX.
OTxe, MOXHa NPUMYCTUTK, LLIO HEMaE 3HaYYLLWX BiaMIH-
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HOCTEN KIiHIYHUX O3HaK iHEKLINHOTO MOHOHYKIEo3y B
Pi3HUX ETHIYHMX rpynax.

Y 6inbLwoCTi nonepegHix HaykoBWX MNpalb aBToOpM
BU3HAYMMM NEBHI BiKOBi 0COONMBOCTI Nepebiry 3axBopto-
BaHHs. Tak, LWWHY niMmhageHonaTiko YacTille BUSBASOTL
y CTapLuvx BiKOBUX rpynax, a renatocnneHomeranito Ta
TOH3MIT YaCTiLe AiarHOCTYOTb Y AiTel BikoM A0 6 pokiB.
Y pocnipxenHi [9], Hanpuknaz, He BUSIBNEHO Byab-skux
BIKOBMX 0COBNMBOCTEN NPOSIBIB IHPEKLIAHOTO MOHOHYKe-
03y, KpiM rofioBHOro 6onto, KM YacTille BU3Havanm
y cTapwumx giter. JocuTb Barato y4eHUx BCTaHOBUMM
GinbLUy YacToTy BUCUMKM B AiTel Bikom A0 6 pokis, a
32 HaLWUMK JaHUMK, LIEN CUMMTOM XapaKTepHILIWA Ans
AiTen BiKOM 40 2 POKIB i Y BIKOBIW rpyni cTapmx 3a 12
pokiB. BusHaunnu Takox okpemi iHLLi BiKOBi BiAMIHHOCTI
KniHIYHOT KapTVHW 3aXBOPIOBaHHS. Tak, y AiTeil paHHbLOro
Biky BCTAHOBWIW BiPOTiAHO BULLIi MOKA3HWKM TeMnepaTypu
Tifa, pigKko AiarHocTyBanu WuWAHY niMdageHonarito Ta
cnrneHomeranito.

LLlono nabopaTopHuMx NokasHuKiB, TO, 3a pesyrbrarta-
MV nonepeaHix 4ocnimKeHb, NiMoLnTo3 3apeecTpoBa-
HUiA y 16-100 % nauieHTiB, aTMNOBI MOHOHYKINEapu — B
11,1-77,4 %. YacTtoTa BUSIBNEHHS aTUMOBMX MOHOHYKIea-
piB (24 % XBOpYIX) y BOCTIDKEHHI, SiKe 3AINCHANN, CYTTEBO
HUXYa, HXXK Y nonepegHix 3BiTax YKPaiHCbKUX YYEHWX
[2,3]. ATMNOBI MOHOHYKII€apW YacTille BUSBNAIN B 4iTen
CTapLUKX BIKOBUX Py, HiX Y AiTei paHHbOrO BiKY, B KX
Lien nokasHuk ctaHoBwB 8,7 %. Lle Bignosigae gaHum,
wo onybnikoBaHi paniwe. Yactota TpomboumToneHii
craHoswna 8,6 %, 3a HalMMK pe3ynsTatamut, @ B iHLWKNX
JOCTiMKeHHsIX TPOMOOLMTOMNEHiIO AiarHOCTyBanu YacTi-
we — Big 11,1 % (A. J1. BoHgapeHko Ta cnisasT. [2]) oo
41,5 %, (Nandi et al. [8]).

OpHuMm 3i cnocTepeeHb JOCTIMKEHHS, SKE BUKO-
Hanu, 6yna BUpaXxeHa pisHWLSA 32 YaCTOTOK BUSIBIIEHHS!
renatuTy (nigBuLLeHa aKTUBHICTb NEYIHKOBUX TpaHCaMi-
Ha3) y [iTel pisHoro Biky. [iTn paHHbOro Biky Manm MiHi-
ManbHe YpaXeHHs NediHkW, a B AiTel CTapLumX BiKOBUX
rpyn o3Hakm renatuty HasiBHi y 100 % Bunapkis. CepegHi
3HaueHHs1 AnAT iCTOTHO Ta NocTynoBo 30inbLLUyBanmcs B,
rpynu AiTei paHHLOro BiKy A0 rpynu NianiTkiB. XXOBTAHMUSA
BU3HAYeHa TakoX Yy AiTel cTapLioro Biky. PesynsraTu
306iratoTbCsl 3 BiGOMOCTSIMM, LLIO HABEAEHI B NMONepeaHix
nybnikauisx. MoxnunBo, Lie NOSICHIOETECS PI3HULIEID aK-
TWBHOI iIMyHHOI Bignosiai npotv BEB y aiten pisHoro Biky.

BucHoBKU

1. BinbLwicTb AiTen i3 roctpoto dopmoto Enwreir-
Ha—Bapp BipycHoi iHekKLji He3anexHo Bif Biky MatoTb
Knacu4Hi NposiBM 3aXBOPIOBAHHS: MUXOMaHKy, niMda-
[eHonarito, renatocnneHomeranito, TOH3VUMOMapyHiT.

2.Y piten nepwux 2 pokis xuTts EBBI xapaktepu-
3yETbCS MEHLL BMPa3HUMMW NPOsSiBaMK 3aXBOPIOBAHHS:
MOMIPHOIO LLMAHO NiMcbageHonaTieto, HevacToto crne-
HOMerasieto, H13bKOK YaCTOTOK BUSIBIEHHS aTUMOBMX
MOHOHyKIeapiB. Y Liii rpyni YacTiLue cnocTepiranyt iCToTHe
MiABMLLEHHS TeMnepaTypy Tina Ta BUCHIIKY.

3. BusiBunu BUpaxeHy pisHWLLIO 3@ 4aCTOTO PO3BUT-
Ky renatuTy npv nepeuHHin EBBI B gitei pisHoro Biky: 3i
36inbLLUEHHSAM Biky XBOPOTO CepeiHi 3Ha4€HHS aKTUBHOCTI
AnAT icTOTHO Ta NOCTYNOBO 30inbLUyBaNKUCs.
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4. BinbLuUicTb pesynsTaTiB 3iCTaBHi 3 BIZOMOCTSMM, LLO
HaBefeHi B nonepeaHix nybnikavisx. OgHak Big3Ha4Mmo
HasBHICTb perioHanbHKX BikoBMx ocobrmeocTen nepebiry
iHpeKLINHOrO MOHOHYKIIE03y, @ came NpeBantoBaHHs
AiTei BikoM 2-5 pokiB.

MepcnekTMBM noganbluMX AocnigXeHb nonsra-
10Tb Y BUBYEHHI YpaXKeHb NeYiHKW B AITeN 3 iHpeKuiH1M
MOHOHYKI1E030M 3anexHO Bif, BiKY.
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MaTonoris cyrno60BUX KiHLIB KiCTOK i YacToTa BUNAAKIB

Pi3HOTO CTYNEHs ypaXKeHHA Y XBOPUX Ha PeBMaToOiAHMW apTpHT,

Original research

LLLO YCKAQAHEHUN GPOHTaAbHUMHU AedOpMaL MU KOAIHHOTO cyrnoba

B. B. lpuropoBcbkuin>*A-F €, M. ABTOMEEHKO®CP

AY «HcTuTyT TpaBmatoaorii Ta optoneaii HAMH Ykpainu», M. Kui, YkpaiHa

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60TH — Ha OCHOBI HW3KW HaNIBKINBbKICHNX MOPOOMETPUYHIX MOKA3HWKIB, LLIO MOKa3ytoTb NaTOMNOriYHi 3MiH1 BUPOCT-
KiB CTErHOBOI Ta BENMMKOTOMINIKOBOI KICTOK, BU3HAYUTI YaCTOTV TPanmsiHHS BUNaZAKiB NaToMOrYHMX 3MiH NEBHUX rpagauin y
cyrno6oBuMX KiHLSX KICTOK Ta iXHi BiMIHHOCTI y XBOpWX Ha peBMatoigHuii apTpuT (PA) 3 ypaeHHAMM KOMiHHMX Cyrnobis, O
ycKnagHeHi (ppoHTansHUMM gedopmaLismm.

Matepianu Ta metoau. Matepian JOCNimKeHHS — BUPOCTKM CTETHOBOI Ta BEIMKOrOMISNIKOBOI KICTOK, OAep)aHi nig vac eH-
[onpoTe3yBaHHs KoniHHUX cyrnobis Big 38 nauieHTis i3 PA, Lo ycknagHeHWin poHTanbHumm aecopmadismu. 3actocysanu
MEeTOAM JOCTIMKEHHS: KNiHIYHWIA, BidyanisaLifiHi, ricTONOrYHNIA i3 BUSHAYEHHSIM HaMiBKINbKICHX MOPGOMETPUYHUX MOKA3HUKIB,
CTaTUCTUYHWI i3 BU3HAYEHHSIM CEPEAHIX NapaMeTpiB, YacTOT TpanssHHSA BUNAAKIB Pi3HWX rpadaLiit BUPaXXeHOCTi NoKasHUKiB
Ta iXHi BigMiHHOCTI.

PesynraTu. Mpynv xBopux Ha PA 3 ypaxeHHsIMM KOMiHHWX CyrnobiB, Lo ycknaaHeHi dhpoHTanbHuMmM aedpopmaLlisiMy pisHux
BWAiB (Banbryc — Bapyc), BiporigHO BiAPI3HAOTLCS 3@ AESKUMM KNiHIYHUMM Ta KMiHiko-BidyanidaLliiHumm nokasHukamu. Mato-
NOTiYHI 3MiHM CyrnoBoBUX KiHLIB, L0 MatoTb Taki MOPOMETPUYHI MOKa3HWKK, Sk OyoBa NaHHyCy Ta 3anareHHs, akTUBHICTb
3ananeHHsi B cybxoHapanbHil CroHriosi, cTagis AncTpodivHO-AECTPYKTUBHUX 3MiH CyrnoboBOi NOBEPXHI 3 PI3HO YaCTOTO
Ta CTYMEeHeM BUPaXEHOCTi BUSIBMEHI Y TKaHWMHAX YCiX XBOpUX Ha PA 3 ypaKeHHAMM KOMIHHUX Cyrnobis, LLO yCKNagHUmmes
hpoHTanbHUMK fecbopmaLlisamu.

Y BUPOCTKaXx KICTOK OAHOTO TUMY, LLO YTBOPIOKOTL KOMiHHWIA CYrrio6, NOPIBHIOKYM BarbrycHy Ta BapycHy Aedopmalii, YactoTa
TpannsHHsA BUNAAKIB Pi3HOTO CTYNEHs BUPAXKEHOCTI OKpeMUX MOPGOMETPUYHMX NOKa3HWKIB Bapitoe Y BUPOCTKAX i3 Pi3HAM
CTYNEHeM KOMMpecii. Y BUPOCTKax KiCTOK OZHOTO TUMY, L0 YTBOPHOKOTL KOMIHHWIA Cyrno6, NOPIBHIOKYM Pi3Hi KICTKW (CTETHOBY,
BEMNWKOroMINnKoBY), y pasi BarnbrycHoi gedopmalii YacTota TpannsHHS BUNaakie GinbLUoi BUpaeHOCTi NokasHuka bynosa
naHHycy Ta 3ananeHHs BusiBUNacs GINbLUOK Y BUPOCTKAX BEIMKOrOMINKOBOI KICTKM, BapyCHOI Aedopmalii — y BUPOCTKax
CTErHOBOI KICTKM (HE3amnexXHO Bif BUPaXEHOCTi KOMMNPECI).

BucHoBku. Pesynstatv focnimKeHHs nokasanu, Lo CTyNeHi BUPaXXEHOCTi KMiHIYHMX | MOPGIOMETPUYHIX NOKa3HWKIB CTaHy
BUPOCTKIB CTErHOBOI Ta BEMMKOTOMINKOBOI KICTOK y XBOpVX Ha PA 3 (hpoHTanbHUMM AedhopMaLisiMi Ha PiBHI KOMIHHOTO Cyr-
noba He MatoTb CTanux, OAHO3HAYHMX TEHAEHLI, @ YacTOTU TPaNMSHHSA BUNaAKIB BUCOKOMO Ta HA3LKOTO CTYMeEHs BapiloloTh
Y LUMPOKUX MEXax.

Pathology of bone epiphyses and frequency of various damage degree cases
in patients with rheumatoid arthritis complicated by knee joint frontal deformities

V. V. Hryhorovskyi, Ye. M. Avtomieienko

Aim: based on several semi-quantitative morphometric indices, which represent pathological changes in femoral and tibial con-
dyles, to determine pathological changes occurrence frequencies of damaged knee joints, complicated by frontal deformations.

Materials and methods. Resected femoral and tibial condyles, obtained during knee replacement in 38 patients with rheu-
matoid arthritis and deformations of knee joints in frontal plane, served as material of current study. The following research
methods were used: clinical examination, histological with semi-quantitative morphometric indices determination; statistical
with determination of mean parameters, frequency of occurrence of cases with different gradations of indicators expression
and their differences.

Results. Groups of rheumatoid arthritis patients with lesions of knee joints complicated by deformities in frontal plane of dif-
ferent forms (valgus — varus), had significant differences by several clinical and clinical-visual indices. Pathological changes
of epiphyses which are reflected by such morphometric parameters as “pannus structure and inflammation”, “inflammatory
activity in subchondral spongiosa” and “stage of dystrophic-destructive changes of the joint surface” with different frequency

and severity occur in the tissues of all rheumatoid arthritis patients with knee injuries, complicated by frontal deformations.

In condyles from bones of one type, that form knee joint, compared in varus and valgus deformities, occurrence frequency
of varying severity cases of separate morphometric indices varies in condyles according to different degree of compression.
In condyles from bones of one type, which form knee joint, compared in different bones (femur and tibia) in cases of valgus
deformity there was higher occurrence frequency of cases with more expressed indicator of “pannus structure and inflammation”
in tibial condyles, in cases of varus deformity — in femoral condyles (independent of degree of compression).
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Conclusions. Results of study showed that degree of both clinical and morphometric indices of tibia and femur condyles
condition in patients with rheumatoid arthritis and knee joint frontal deformities has no constant, unambiguous tendencies,
and occurrence frequencies of cases with high and low degrees vary in wide limits.

MaTtonorus cycTaBHbIX KOHLOB KOCTEH M YacToTa CAyuyaeB pa3HOM CTENeHN NOPaXXeHUn
y 60AbHbIX pEBMATOMAHBIM aPTPUTOM, OCAOXKHEHHbIM GPOHTAaAbHBIMU AepOpMaLUAMK
KOAEHHOr0 cycTaBa

B. B. lpuropoBckuii, E. H. ABTOMeeHKo

Llenb paboTkI — Ha 0CHOBaHWM psiAa NONyKONMMYeCTBEHHBIX MOPOMETPUYECKMX NOKa3aTeNen, OTpaxatoLLyX NaTonormieckve
U3MEHEHUS MblLLENKOB 6eApeHHON 1 GonbLIebepLIOBOM KOCTe, ONpeaenuTb YacToTbl BCTPEYAEMOCTH ClyYaeB NaTonoruye-
CKVIX U3MEHEHWI onpefeneHHbIX rpagaLyii B CyCTaBHbIX KOHLIAX KOCTEW W UX pasninyms y 60MbHbLIX PEBMATOMAHLIM apTpUTOM
(PA) € nopaxeHnsiMM KONEHHbIX CyCTaBOB, OCMOXHEHHBIMY (DPOHTaNbHbIMK AehopMaLaMK.

MaTtepuanb! u metoabl. Matepuan nccnefnoBanns — Mblllenky 6egpeHHon 1 6onbliebepLoBor KOCTEN, pe3euypoBaHHble
MpY 3HAONPOTE3NPOBAHUM KOTNEHHBIX CyCcTaBoB OT 38 6ornbHbIX PA, 0CMOXHEHHBIM (hpoHTanbHbIMM Aedopmaumsivmu. Mpuve-
HEHbI METOAbI UCCNEefOBaHNS: KITMHUYECKUIA, BU3Yan3npyHOLLve, TMCTONOMYECKUIA C ONpeaeneHnem nonykonm4yecTBeHHbIX
MOPChOMETPUYECKIX NMOKa3aTenew, CTaTUCTUYECKUIA C ONpeaeneHnem CpeaHuX napamMmeTpoB, YacToT BCTPEYAEMOCTY Clyvaes
pasHbIX rpagaLmin BbIpaXXEHHOCTU NokasaTenen 1 ux passnyuin.

Pesynitatbl. Mpynnbl GorbHbIX PA ¢ NOpaKeHUSIMI KONEHHBIX CYCTaBOB, OCMOXHEHHBIMI (OPOHTaNbHBIMK LechopMaLmsamm
pasHbIX BIUZOB (Banbryc — Bapyc), AOCTOBEPHO PasrMyatoTCst Mo HEKOTOPBIM KITMHUYECKUM U KITMHWKO-BU3YaU3vpYOLLM
nokasarensim. [arornor1yeckme 3MeHeHMs CyCTaBHbIX KOHLIOB, OTOBpakaemble Takumu MOPGOMETPUYECKMMI NOKa3aTeNsIMy,
kak CTPOeHMe NaHHyca 1 BOCTianeHye, akTUBHOCTb BOCNaNeHus B CyOXOHAPUarbHOM CrOHIMOo3e, CTaaust AUCTPONYECKN-Ae-
CTPYKTUBHBIX N3MEHEHWIA CyCTaBHON NMOBEPXHOCTM C Pa3HO YACTOTON U CTEMEHbIO BbIPAXXEHHOCTY BCTPEYAIOTCS B TKAHSX
BCex BombHbIX PA ¢ NOpaXeHUsiMU KOMEHHbIX CYCTaBOB, OCHIOKHMBLLMMUCS (PPOHTabHBIMU AehOpMaLSMU.

B MblLLenkax kocTel ogHOro Tuna, 06pasyroLLMX KOMEHHbI CyCTaB, CpaBHWBas NPy BarbryCHOW 1 BapyCHOI Aechopmaumm,
yacTtoTa BCTPEYaeMOCTU Cry4aeB pasHOM CTeNeHM BbIPaXXEHHOCTY OTAEMNbHbIX MOPOMETPUYECKUX NOKa3aTenel BapbupyeT
B MbILLiEMNKax C pa3Hoii CTeneHbo KOMAPeccui. B MblLLenkax KocTen OfHOrO TUMa, KOTOPbIE BXOAST B KONEHHbIN CyCTaB, Cpas-
HUBas B pasHblx KOCTSX (BegpeHHow, bonbLiebepLoBoit), Npu BanbryCHON aedhopMaLmy YacTtota BCTPEHaeMOCTM Cly4aes
6onbLUel BbIpaXXeHHOCTU NokasaTerns CTPOoeHe NaHHyca v BocrnaneHue okasanach 6onbLuei B Mblienkax 6onbLuebepLoBoii
KOCTW, NpU BapyCcHo AechopmaLin — B MblLLernkax 6eapeHHoi KOCTy (He3aBUCUMO OT BbIPKEHHOCTW KOMMPECCHN).

BbiBogbl. Pesynbtathl uccriefoBaHus nokasarnu, YTo CTENEHN BbIPAXEHHOCTU KIMHUYECKUX 1 MOPCOMETPUYECKIX NOKa3a-
Tenew COCTOsHUSA MblLLenkoB BeapeHHomn n GonbluebepLioBo kocTew y 6onbHbIx PA ¢ hpoHTanbHbIMM Aedopmaumsmmn Ha
YPOBHE KOMEHHOTrO CyCTaBa He MMEIOT NOCTOSIHHBIX, OAHO3HAYHbBIX TEHAEHLMIA, @ YaCTOTbl BCTPEYAEMOCTM CIy4aeB BbICOKOM
11 HU3KOWA CTEMEHMW BapbUPYHOT B LLMPOKWX Npesenax.

PesmaroigHuii aptput (PA) — XpoHiYHe ayToiMyHHe 3a-
XBOPHOBaHHS, LLIO BpaXae nepeyciM CUHOBIanbHi Cyrnobm
Ta NpU3BOAUTL [0 MPOTPECUBHOI AECTPYKLIT CTPYKTYP,
0co0nNMBO XPSILLOBOI Ta KiCTKOBOI TKaHWH [1]. B ocHoBi
mopcporeHesy PA — XpoHiYHe iHinsTpaTMBHO-NPOAYKTVB-
He 3ananeHHs, Lo CyNpPOBOKYETLCS AECTPYKTUBHUMM Ta
CKIEPO3VBHVMY 3MiHaMW, SIKi NPOrpecytoTb, Y CyrnoboBil
kancyni, cyrno6osomy xpsLi (CX), cybxoHapianbHin KicT-
koBi nnactuHui (CKIM) i npunernii cnoxriosi cyrnobosoro
KiHLS KicTKu [2-5].

KoninHi cyrnotu (KC) cepen iHwmx ypaxatotbes 3a PA
YM He HarvacTiLe, NPy LbOMY CTPaXaatoTb i NOCTYNoBO
nigaaTbCs AECTPyKUii cyrnmoboBi NOBEpPXHi BUPOCTKIB
CTErHoBOI Ta BENMKOTOMINKOBOI KicTok [6]. Ockinbku
naTonoriyHi 3miHM kictok nig yac PA BigbyBatoTbes
HEPIBHOMIPHO, B Pi3HNX XBOPWX BUSIBNSAKOTLCS NEpeBaXx-
HO ypaxeHnmu abo mepiansHa, abo natepanbHa napa
BMPOCTKIB, L0 3411EHOBYOTLCA B KOMIHHOMY Cyrnobi [7].
AcuMeTprYHe 3ananbHe YpaXeHHs CTPYKTYP OKPeMMX
nap cyrno6oBux NoBepxoHb (MefjanbHi — nareparnbHi)
3rofioM MOCUIIETLCA Yepes Aito hakTopa KOMMPECii, Lo
3YMOBIIIO€E MPOrpecyBaHHs ANCTPODIYHO-AECTPYKTUBHUX
3miH (003) i pedopmaii y KC. PeBmatoigHe 3ananeHHs
NPOAOBXYE AiSTU, ane HepiBHOMIPHO, @ Le NOCUMoE
ypaxeHHst CX, cybxoHapanbHOi KICTKOBOI NMMacTUHKY i
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rnubLLoi rybyacToi kicTku BupocTkiB [8,9]. Yce BuknageHe
CBiAYNTb Npo GaraTohakTOPHICTb NaTONOrii KOMIHHMX
cyrnobis, Lo ycknagHunacs poHTanbHUMK aedopma-
uisimu, y xBopux Ha PA.

MoxxHa npunycTuTK: BUpaxeHicTb Aedhopmallii (Banb-
ryc, Bapyc) i CTyniHb YpaXeHHs aHaTOMIYHUX CTPYKTYp
CyrnoBoBux BUPOCTKIB KICTOK, LLO YTBOPIOKOTL KOMIHHMIA
Ccyrnob, y Lyx XBOpYX Bapitoe, CTBOPKOKOYM CKIaAHOLL Ans
aleKBaTHOrO OLHIOBAHHS CTYMEHS! ypaXeHHs! cyrnobis
[10,11]. BigomocTi npo 4acToTy ypaKeHHsI BUPOCTKIB,
wo nepebyBatoTb Y Pi3HOMY (DYHKLIIOHANbHOMY CTaHi
(6inbLL | MEHLL KOMNPECOBaHI), MOXYTb MaTW 3HAYEHHS!
Ans ob’ekTyBi3aLii OLiHIOBAHHS YpaXXeHHS! aHAaTOMIYHUX
CTPyKTyp cyrnoba nig Yac po3B’s3aHHs NUTaHHS LLOAO
3aCTOCYyBaHHA TWX 4 iHLWMX BWAiB Tepanii abo pagm-
KanbHWX XipypriYHKX BTPYYaHb, HanpuKknag, TotanbHe Yun
YHIKOHOUNSAPHE EHAONPOTE3YBaHHSA Y XBOPUX Ha PA ToLL.

YTiM y OOCTYMHIN (haxoBin NiTepaTypi He BUSBMIN
OnnC KINiHIKO-MOPOMOriYHNX OCHIAXEHb, B SKUX i3
3aCTOCYBaHHAM KMiHIYHUX, KNiHiKO-BidyanidauiHux,
MOPOMETPUYHMX NMOKa3HWKiB Byro 6 B13HaYeHo cTaTu-
CTUYHI XapaKTepuUCTUKM Ta BIAMIHHOCTi 4acToT TpanmsHHS
neBHUX ypaxeHb CTPyKTyp KC, Lo yeknaaHeHi dhpoHTanb-
HUMK AecbopmaLlismu, y XxBopux Ha PA.
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Merta po6otu

LLinsixom 3acTocyBaHHS HU3KWM HaniBKiNbKICHWX rpaga-
LiAHUX MOPOMETPUYHIX MOKA3HMKIB, LLO MNOKa3ylTb
NaTonoriYyHi 3MiH1 BUPOCTKIB CTETHOBOI Ta BENWKOrOMir-
KOBOI KIiCTOK (3anarnbHi, AMCTPOdIiYHO-AECTPYKTUBHI,
penapaTuBHi), BU3HAYMTV YaCTOTV TPANNSHHS BUNaKiB
NaTonoriYHMX 3MiH NEBHWX rpagaLin y cyrnoboBumX KiHLSX
KICTOK Ta iXHi BiMIHHOCTI y XBOpYX Ha PA 3 ypaXeHHsIMu
KC, ski ycknagHeHi dpoHTansHUMmu gedopmMavismu
pi3HUX BUAIB.

Martepianu i meToAU AOCAIAKEHHA

Martepian natorictonoriyHoro Ta MOPHOMETPUYHOTO
OOCNigXeHb — pe3eKkTaTh BUPOCTKIB CTErHOBOI Ta
BESIMKOrOMINKOBOI KICTOK, LU0 OfepXaHi nig yac eHao-
npoTe3yBaHHs Big 38 nauieHTiB (3 YOnoBIiKM, CepeaHin
Bik X £ SD = 51,33 £ 6,03 poky; 35 XiHOK, cepeaHin
Bik — 53,34 + 14,94 poky) i3 PA, Wwo ycknagHeHun
¢hpoHTanbHUMKU aedopmMaLismu KoniHHOro cyrnoba.
Bci naujeHtv oneposaHi B 1Y «IHCTUTYT TpaBmartonorii
Ta optonenii HAMHY», Big HUX ogepxanwu iHopmo-
BaHy 3rofly Ha BUMKOPUCTaHHS AaHUX AN HayKOBOro
[OCNIoKEHHS.

BukoHanu 42 kniHiko-MoponoriYHi AOCiAKEeHHS
TKaHWH, WO odepXaHi nig vac onepaui ToTanbHOMo
€HI0NpOoTE3yBaHHS KOMiHHMX cyrnobis. Y 31 Bunagky
AiarHocTtysanu BanbrycHy, B 11 — BapycHy gecopmalito.

lMpoTokon AoCniMKEHHS 3aTBEPIKEHNIA NTOKANbHUM
komiTeToM 3 Gioetvku 1Y «IHCTUTYT TpaBmaTtonorii Ta
optonegii HAMH Ykpainny.

Bukopuctanu MeToam JOCTimKEHHS:

— KIiHIYHE 0OCTEXEHHS 3 BU3HAYEHHSIM HU3KM MOKa3-
HUKIB: AABHICTb CUMMTOMATVIKV PEBMATOIAHOrO NPOLECy B
cyrnobi, CTyMiHb BiAXMNEHHS OCi BENMKOTOMINKOBOI KiCTKM
y rpagycax, KOMnneKkcHe KiiHiuyHe OLiHIOBaHHS (OYHK-
LioHanbHoOro craHy cyrnoba (cymapHa ouiHka B 6anax:
6inb, amnnityaa pyxie, Aedopmauis KiHLiBKM) — GinbLui
napameTpu BignoBifanu BULLOMY CTYNEHIO MOPYLUEHHS;

— Bi3yanizauinHi metoam (peHTreHorpadis, MPT, KT) 3
BM3HAYEHHAM KyTa BiXWUNEHHS BEMUKOTOMINKOBOI KICTKM
BiJj HOPMW, KOMMMEKCHE KMiHIYHE OLHIOBaHHS (DYHK-
LioHanbHoro cTaHy cyrnoba Ta ctagii A3 cyrnobosux
MOBEPXOHb BUPOCTKIB CTErHOBOI Ta BEMUKOTOMINKOBOI
KICTOK — OKPEMO s KOXKHOIO 3 BUPOCTKIB;

— ricTonoriyHe JOCMIMKEHHS! TKAHUH CyrnoboBmx
KiHLiB 3 BM3HAYEHHSM HU3KV HaniBKiNbKICHUX rpagaLin-
HUX MOPOMETPUYHMX MOKA3HWKIB | YaCTOT TPaNMsHHS
BUMNAKIB OKPEMUX rpadaLlii; OUiHKM BUPaXEHOCTi Ans
KOXXHOrO 00’eKTa [OCMIMKEHHS BU3HAYanm, 3acToCOBY-
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oYM «cninuiy metod. Ons ricTonoriYHoro AoCnioKeHHs
3 [iNSIHOK pe3eKkoBaHMX BUPOCTKIB CTErHOBOI Ta BESIMKO-
TFOMIfNKOBOI KICTOK, Y AiNsHKaxX (opOHTaNbHOI NMOLMHW, WO
3biranacs 3 Bicclo AucTansHoro Biaainy fiadisa crerHa,
Ta LeHTpanbHUX GifsHOK BUPOCTKIB BENUKOTOMINKOBOT
KICTKM, e MaKpOCKOMi4YHO crnocTepirany HambinbLu
3MiHEHI AiNnsHKM CcyrnoboBMX MOBEPXOHb, BUMMIIKOBAMNM
Onoku 3aBaoBxkn 2,0-2,5 cMm, AKi 3anvBanu B LENOIanH.
licTonoriyHi 3pian 3aBToBLIKM 10 MKkM 3abapBntoBanu
reMaToKCUIIHOM Ta €03MHOM, FeMaTOKCUMIHOM i MiKPO-
¢hykcvHoMm 3a BaH [i30HOM;

— CTaATUCTUYHUIA aHani3 i3 BU3HAYEHHSM CepenHiX
napamMeTpiB i 4aCToOT TPaNNSHHA BUNaAKIB Pi3HUX rpagaLin
BUPa@XEHOCTI KNiHIYHKX, KNiHiKO-BidyanisauinHuX i Ha-
NiBKINbKICHNX MOPOMETPUYHUX NOKA3HUKIB; BigMiHHOCTI
cepenHiX BENUYMH y rpynax NopiBHSHHS BU3HaYanu 3a
HenapameTpU4HUM PaHroBUM KpuTepiem YanTa, Big-
MIHHOCTI YacTOT TpanssHHA BUNaAKiB Pi3HOrO CTyneHs
BUPAXEHOCTI — 3a KpuTepiem X? 3 nonpaBkot €iTca Ha
Mary KinbKicTb CnocTepexeHsb, e Le 6yno HeobxigHo.

PesyAabtatu

MopiBHANLHI KNiHIYHI XapaKTepUCTUKKU rpyn XBO-
pux. [MOpPIBHAHHA 3HAYeHb BUMIPIOBAHMX i 4ACTOTHUX
MOKa3HWKIB y rpynax XBopuX i3 pisH1MM Tunamm gedop-
mauii (mabn. 1, 2) nokasano: cepefHs AaBHICTb MOSIBU
KNiHIYHMX CUMNTOMIB YPaXKeHHs! KOniHHOro cyrroba byna
GinbLUOK Y XBOPKX i3 BApyCHOK Aedhopmallieto (Marxe
Ha 2 poKu), OfHaK iHAMBIQYyanbHi napaMeTpy AaBHOCTI
cumnTomiB Ayxe BapitoBanu. CepepgHili napameTp Big-
XUINEHHS BENWKOrOMINIKOBOI KICTKM Y rpagycax (OCHOBHWI
06’€KTUBHWI NOKa3HWUK BUPaXeHOCTi Aedopmalii) Bys
BIPOTiAHO BULLMM Y XBOPWIX i3 BArbryCHWM, HiX 3 BapYCHM
BigxuneHHsm (puc. 1, 2). OuiHoBaHHS YHKLIOHANBHOrO
cTaHy cyrnoba y XBOpUX i3 BanbryCHOK Ta BapyCHOK
AedopmauisiMu nokasano, Lo CTyniHb MOPYLUEHHS B
cepeHboMy 30iraeTbCsl y XBOPKX rpyn «Banbryc — Ba-
pyc». MOPIBHAHHSA YaCTOT TPANNSHHA BUNaAKIB 3 PisHUMM
cTapiamu 43 cyrno6oByXx KiHLiB OQHOTUMHKX BUPOCTKIB
nokKasano Malke OOHAKOBi CMiBBIAHOLIEHHS: 3aBXan
cepen BUPOCTKIB CTETHOBOI Ta BEMNMKOTOMINKOBOI KiCTOK,
wo nepebyBanu y cTaHi GinbLuoi komnpecii, T06To y
pasi BanbrycHoi gedgopmalii — narepanbHi BUPOCTKM,
3a BapyCHOI — MeianbHi, YacToTa TpannsHHA BUNaakiB
Bucokoro ctynens (ctagis IV 403) 6yna 6inbLuoto; Lwoao
4acToT A5 naTeparbHKX BUPOCTKIB — Pi3HULS BASIBUMNACS
BipOrigHOH0.

MaTtomopdonoriyHi 3MiHM B cyrno6oBux KiHUsX
KicTok. Ha noepxHi CX abo cybxoHapanbHoi KicTKOBOI
nnacTuHku, ge CX 6yB BigCyTHil, Tpannsnucs Hawa-

Ta6nuus 1. CepeaHi BeNUYMHM KNiHIYHUX NOKA3HMKIB Y XBOPUX HA PEBMATOIAHWI apTPUT 3 ypaeHHsSIM KONiHHKX CyrnobiB, L0 yCKnagHeHun
cbpoHTanbHummM gedopmauiamu, Me; M £ SD

KniHiuHi noka3Hnku, oaMHWLI BUMipIOBaHHA Baneryc Bapyc Pe3yneTaT nopiBHAHHSA

[laBHicTb cumnTOMaTVKM 3 6OKY [ocnimKyBaHoro cyrnoba, poku n=231 n=1 Wm =0,264
11,00; 13,16 + 7,70 12,00; 14,82 + 10,29 p>011
CTyniHb BiAXWUNEHHs BENWUKOTOMINKOBOI KICTKM Bifi HOPMU, rpagyc n=231 n=11 Wd, =1,690
15,00; 4,84 £ 5,70 10,00; 10,00 + 3,87 p<0,01
KomnnekcHa KniHivHa ouiHKa dyHKLioHanbHOro cTaHy cyrnoba, n=30 n=1 Wm =0,0595
cyma Ganis 18,00; 18,37 + 5,59 16,00; 17,64 + 3,07 p>0,1

n: KinbKicTb BUNaAKiB y rpyni; Me: MegiaHa; M: cepesiHs apudmeTuyHa B rpyni; SD: cTaHAapTHe (cepenHbokBaapaTuyHe) BiaxuneHHs; Wo: dakTuyHe 3Ha4YeHHs
HenapameTPUYHOro PaHroBOrO KpUTepito YainTa, MOpIBHIOYM JaHi ABOX rpyM; p: BipOrigHICTb MOMUIKM Nif Yac OLHIOBAHHS Pi3HWLI ABOX rPYM MOPIBHAHHS.
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Tabnuus 2. YacToTu TpannsHHS BUNAZKIB i3 piHNMU cTadisiMm AUCTPOMDIYHO-AECTPYKTUBHUX 3MiH Cyrno6oBOi NOBEPXHI BUpOCTKa (3a KMiHiko-
BidyanisauiiiH1Mu oLiHKamMu), KirnbKiCTb i YacTka BUMaZKiB Pi3HOTO CTYNEHst BUPAXKEHOCTI, 3HAYEHHS! KpUTEpito X2 Ta CTYMiHb Or0 3HAYyLLOCTi

Moka3Huk:
Crapisi aucTpodiyHO-AECTPYKTMBHUX
3MiH cyrno6oBoi NoBepxHi BUPOCTKa

NMiHb KOaneCII cyrnoGoaMx NoBepPXOHb

Banbryc Bapyc
CrerHosa Benukorominkosa CrerHosa Benukorominkosa

Tatepan
BUPOCTOK
Binbla
KoMnpecis
n=31

Megian
BUPOCTOK
MeHwa
KoMnpecis
n=31

Tatepan
BUPOCTOK
Binblwa
KoMnpecis
n=31

Megian
BUPOCTOK
Binbla
KoMnpecis
n=10

Ilatepan
BUPOCTOK
MeHwa
KoMnpecis
n=11

Megian
BUPOCTOK
Binblwa
Komnpecis
n=10

Tatepan
BUPOCTOK
MeHwa
Komnpecis
n=10

Megian
BUPOCTOK
MeHwa
KoMnpecis
n=31

- cTagis |1l 4y meHLwe (Hu3bkuit cTynibb) 12 (38,71 %)  1(3,23%) 10(32,26 %) 0 0 54545%) 0 3 (30,00 %)
(0,00 %) (0,00 %) (0,00 %)

— cTagist IV (BUCOKWI CTyniHb) 19(61,29 %) 30(96,77 %) 21(67,74 %) 31(100,00 %) 10 (100,00 %) 6 (54,55 %) 10 (100,00 %) 7 (70,00 %)

TMopiBHSAAHHS YaCTOT ANst BiANOBIAHUX x?=3,763* x?=8,627* X?=2,696 * X% =6,098*

BMPOCTKIB OAHAKOBMX KICTOK Yy rpynax p<0,1HB p<0,01 p=0,1HB p<0,025

«Barbryc» — «Bapyc»

Meaian: MefiianbHuiA (BUPOCTOK); AaTepan: naTepanbHuii (BUPOCTOK); n: KiNMbKICTb BUMAAKIB y rpyni; X2: 3HAYEHHS KpUTepilo Xi-kBagpaT, NOPIBHIOYM YacTOTU B OKPEMUX rpynax;
*11if Yac po3paxyHKy 3Ha4eHHs X? BpaxoBaHo nonpasky EiiTca; HB: HeBiporiaHe 3HaueHHs Yu Pi3HULS 4acToT.

pyBaHHS NEBHOI KiNbKOCTi Nyxkoro abo yLinbHeHoro
ibprHo3HOro ekcyadaty. Y Benukiii YacTvHi BUNaakis
Ha noBepxHi 3miHeHoro CX MicTUINCA HannacTyBaHHs
NaToNOri4YHOI BOSIOKHUCTOI CNOMNYYHOT TKAHUHW Y BUMMSAAI
MOKpMBY (MaHHycy). PoapisHsanu piaHi BapiaHTX naHHycy 3a
OynoBoto. AKLLO naHHyC NobyaoBaHWi i3 rinoLentonspHoi
LLinbHOI Ghibpo3HOI (piaLue — ¢hibpo3HO-KICTKOBOT) TKAHWHM
3 HE3HAYHOHO KIMbKICTHO KNITUH 3ananbHOro iHineTpary,
BU3HAYaNM 3MiHW HU3BbKOTO CTYNEHs BUPaXeHoCTi (puc. 3).
FAkwwo naHHyc nobyaoBaHuU i3 He3pinoi ibposHoi Ta/abo
rpaHynsLiiHOT TKaHWHKW 3 NTOMIPHO abo foBpe BUPaXeHO
MOHOHYKIeapHO-MaKkpoaroLUTapHO-NIasmMoLmMTapHoO
iHGbinbTpaLieto, BU3Ha4anu NaTonoriYHi 3aMiH1 BUCOKOrO
cTynexst (puc. 4).

CyrnoboBwii XpsiLL, Y )XOAHOMY BUMaZKY He BiAnoBiaaB
HOPMi: MaB HeoaHOpIaHY OyAoBY, NOTOHLEHWIA, Aedop-
MOBaHWI, i3 YACNEHHUMW BEPTUKANbHUMW Ta FOPU30H-
TanbHUMKW WiNMHaMK, PO3BONMOKHEHHSIM, YTBOPEHHSIM

212 ISSN 2306-8027  http://pat.zsmu.edu.ua

Puc. 1. BanbrycHa aechopmadis npasoro
KoniHHoro cyrrnoba y xsopoi Ha PA: Bu-
POCTKY KICTOK, siki NepebyBaloTb Y CTaHi
6inbLuoi komMnpecii, No3HayeHo cTpin-
Kamu. IHWWi BUPOCTKN — y CTaHi MeHLLOT
komnpecii. POTO peHTreHorpamn KicTok
xBopoi P, 51 pik, AaBHiCTb 3aXBOptoOBaH-
Hs Ha PA — 17 poxiB.

Puc. 2. BapycHa fecbopmauisi npasoro
KkoniHHoro cyrnoba y xsopoi Ha PA: Bu-
POCTKY KIiCTOK, Siki nepebyBaloTb y CTaHi
6inbLuoi KoMnpecii, No3HayeHo CTpin-
Kamu. |HLi BUPOCTKM — Y CTaHi MEHLLOI
komnpecii. PoTo peHTreHorpamm KicTok
xBopoi 1., 65 pokiB, AaBHICTb 3aXBOpIO-
BaHHs Ha PA — 5 pokiB.

NCEeBOOBOPCYHOK | [iNAHOK PO3MYLWEHHS 3 ApibHUMU
XPSLLOBUMW pereHepaTamu Towo. MaTonorivHi 3amiHu
BKITHOYaNW TaKOX IHTEPCTULLIHI XOHAPOHEKPO3K, AiNAHKNA
avctpodii Ta gectpykuii CX. Akwo CX 6y posoni 36e-
PEXEHWIA, HA MOBEPXHI TPANNANMCS TOHKI HALLAPyBaHHS!
¢ibposHoro naHHycy, aucTpodiyHi amibn y CX 6ynm
MiHIManbHi, a AECTPYKL;0 XpsLLA Y MPOMIXKHIV Ta rmmnbokin
3oHax CX He crocTepiranu, TO MaTonorivyHi 0cOBMMBOCTI
BiANOBIganM HM3bkomy cTynerto 3 (eksiBaneHTHUM |
cragii octeoaptposy — OA). Y Bunaaky BupaxeHux A3 i3
NOMITHUM NOTOHLLEeHHAM CX | fecheKToM XpsiLa B Mexax
NOBEPXHEBOI Ta NPOMiXHOI 30H CcTyniHb 13 BU3Ha4anu
Ak cepenHin (puc. 5). Axwo 03 Bynu cunbHO BUpPaXeHi
(icToTHe HepiBHOMIpHE MOTOHLLEHHS CX i3 3anuLikamm
XPALLOBOI TKaHNHN B MexXax rmmbokoi 30HM abo noBHa
BiACYTHICTb CX 3 OroneHHsIM MOBEpXHi CKNepo3oBaHoi
KICTKOBOI TKaHWHW, HasiBHICTIO XPSALLOBUX By3nukiB abo
KICTO3HWX YTBOPEHb Ha PiBHi CyOXOHAparnbHOI KiCTKOBOT
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Puc. 3. ®ibposHuit naHHyc (6ina CTpinka) 3 He3HaYHOK MOHOHYKMEeapHO-MakpoaroLMTapHOL iHINLTpaLielo Ha NOBEPXHI Cyrno6oBOro xpsilla (YopHa CTpinka), B IKOMY HasiBHi
AncTpodiyHi 3miHW. MikpodoTo naTepanbHOro BUPOCTKa BEMMKOTOMINKoBOi KicTku xBopoi K-pt, 45 pokie, BapycHa aedopmallis. 3abapBneHHs reMaToKCUIiHOM Ta €03MHOM.

36. x30.

Puc. 4. ®ibpoaHo-rpaHynsLiitHnid nanHyc (6ini cTpinku) 3 BUpaXeHOK MOHOHyKNeapHo-MakpodaroLMTapHow iHAiNbTpaLlielo Ha NoBepxHi CyrnoboBoro xpsa (YopHa CTpinka).

MikpodhoTo MegianbHoro BUPOCTKa CTErHoBoI KicTkv xBopoi B-ko, 59 pokis, BanbrycHa AedopmaLisi. 3abapereHHs reMaTokcuniHoM Ta eo3uHoM. 36. x75.

5

Puc. 5. AncTpodiuHO-AECTPYKTUBHI 3MiHW TKaHWH CYrroB6OBOT MOBEPXHI CEPeaHBOT0 CTYMEHs BUPaXKEHOCTi, WO Bignosigae ctagii Il octeoaptposy. Cyrno6Gosuii XpsiLLy MiCTUTL BEPTU-
KarbHi WinvHK (nosHadeHi ctpinkamm). MikpodhoTo MepianbHOro BUPOCTKa BEMMKOrOMINKoBOi KicTku xBopoi J1-0i, 67 pokiB, BanbrycHa Aedopmallisi. 3abapsrneHHst reMaTokcumiHoM

Ta e03HoM. 36. x30.

Puc. 6. IncTpodhiyHO-0eCTPYKTUBHI 3MiHK CyrnoBoBOi MOBEpXHi BUCOKOTO CTYNeHs BUpaxeHoCTi, Lo Bignosiaae ctagii lll ocreoapTpoay. Cyrnobosui xpsiy (6ina cTpinka) noToH-
LUEHWI, PO3BOMOKHEHWIA, ANCTPOIYHIA, CyOXOHApanbHa KICTKOBa NMNacTUHKa (YopHa CTpinka) HepiBHa, MICTUTb IHTEPCTULHI ocTeoHekpo3u. MikpodoTo natepanbHoro BUpocTka
BENWKOroMInKoBOi KiCTki XxBopoi B-ko, 51 pik, BanbrycHa aecopmadisi. 3abapBneHHs rematokcuniHoM Ta eosuHom. 36. x30.

NNacTUHKW Ta rMUBLWKUX AiNSHOK CMOHrio3un), TO TakKy
ricTONOriYHy KapTUHY OLHIOBANN SK BUCOKUI CTYMiHb
0Aa3 (puc. 6, 7).

XPOHIYHMI 3ananbHWUIA NpoLec cnocTepiranu He
TiNbKM B MaHHYCI 51K YaCTWUHi CUHOBIANBLHOIO CepeaoBuLLa
cyrno6a, ane i B cyanHHnx kaHanax CKITi npunernux kict-
KOBOMO3KOBWX MOPOXHMHAX CroHrio3un. MopdonoriyHi 03-
HaKW aKTMBHOCTI NPOAYKTUBHOIO 3ananeHHsi BapitoBanu.
Y pasi HU3bKOro CTyNeHs B CyAUHHWX KaHanax BUSBNANU
HELLiMNbHI CKyn4YeHHs MOHOHYKNeapiB, MakpodaroLuTiB i
MnasMoLMTIB HAaBKOMO APIGHUX CyanH. CKYMYEeHHS KITiTUH
3ananbHWX iHINsTPaTiB NOPIBHAHO HeBenuki (puc. 8),
cKnaganucsa 3 nooauHokux abo rpyn i3 2-3 gecATkis
¢opm i He cynpoBogxyBanucs ekcypauieto. Konm B
CYOVHHMX KaHamnax i KiCTKOBOMO3KOBMX MOPOXHUHAX
HasIBHUIA YMManuid 3ananbHuin Habpsik, MOHOHyKNeap-
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HO-MakpodaroumTapHo-nnasMouuTapHi iHinsTpat
BUMMSAANY LWinbHUMK, cknaganues 3 baraTbox AecsTkis
KMiTWH i3 AOMILUKOK HEeWTPOMinoumTie, Manm 3nmMBHUIA
XapakTep, NoeAHyBanmcs 3 BiaknaaeHHaMU ibpuHy Ta
hibpUHOIAHMMY HEKPO3aMM CMOMYYHOT TKAHUHM Ta CTIHOK
CyOVH, @ Ha CTiHKax cyauHHMX kaHanis CKI1 nopisHsHO
4acTo TPaNMIAINCS OCTEOKNAcT, TO Taka ricTororivHa
KapTvHa BignoBigana peBMaToiAHOMY 3ananeHHl Bu-
cokoi akTuBHocTi (puc. 9, 10).

MNopiBHAHHA YacTOT BUNaAKiB i3 pi3HUM cTyne-
HeM BUPaXeHOCTi MOP(OMETPUYHMX NOKA3HUKIB B
ofHaKoOBMX BUPOCTKax Npw pisHMX Tunax aedopmaiii
(nopiBHAIHHSA «Banbryc —Bapyc») (mabn. 3). Y Bunagky
pi3HVX TvniB Aecbopmallii ogHaKoBi BUPOCTKY nepebyBanu
Yy CTaHi HeoAHaKOBOT KOMMPECIi, i MOPIBHAHHSA YaCcTOT Tpa-
MISHHA NoKasanw: Npu BanbrycHiit aedopmadiii megiansHi
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Puc. 7. IncTpodhiuHO-AeCTPYKTUBHI 3MiHW CyrnoboBoi NoBEpXHi BUCOKOrO CTYMeHs BupaxeHocTi, Wwo signosigae ctagii [lI-1V OA. CyrnoboBuit xpsilL, Maiixe BiACyTHIil, CyOXoH-
[ipanbHa KiCTKOBa NnacTuHka (no3HayeHa CTpinkoto) AedopMoBaHa, NoMipHO cknepo3osaHa. MikpodoTo natepanbHOro BUPOCTKa CTErHOBOI KiCTki xBoporo K-ro, 52 pokw, BapycHa
[nedopmauisi. 3abapeneHHs remaTokcuniHoM Ta eo3nHom. 36. x30.

Puc. 8. 3ananeHHs HU3bKoi akTUBHOCTI Y kaHanax cybxoHapanbHOT KICTKOBOT NNacTuHKM. 3ananbHi iHginkTpaTh y kaHanax cy6xonapanbHoi nnacTuHkm (6ini cTpinku), cyrnobosuii
XPSILL, NOTOHLLIEHMIA (YOpHa CTpinka), AMCTPOIYHMIA, MoAeKyam BigcyTHiit. MikpodhoTo natepanbHOro BUpoCTka CTErHOBOI KicTkv xBopoi M-ko, 44 poku, BapycHa Aedopmallist. 3a-
GapBreHHs reMaTokcuniHoM Ta eo3nHoM. 36. x75.

Puc. 9. 3ananeHHs BUCOKOT aKTUBHOCTI Y CrioHrioai BupocTka. LLjinbHi 3ananbHi iHinkTpath y nopoxHMHax croHriosn (6ini cTpinku). Cyrno6oBui XpsiLy, NoAeKyAn pisko NOTOHLLe-
HWit (YopHa CTpinka), MicLiiMM Ha MOBEPXHI CyOXoHApanbHOT KicTkM BiacyTHIN. MikpodhoTo MeaianbHOro BUpOCTKa CTETHOBOI KiCTKW XBOpOT I-ak, 63 poku, BapycHa Aedopmalyis.
3abapBreHHst reMaTokCUNiHOM Ta e03HOM. 36. x24.

Puc. 10. 3ananeHHs BMCOKOT aKTUBHOCTI 3 HAsIBHICTIO HEKPO3iB y peBMAaTOIAHNX rpaHynbomax (6ini CTpinki) Ta LWinbHi 3ananbHi iHINETpaTy (HOpHi CTPIMK) Y CNOHMI03i BUPOCTKA.
MikpodhoTo MegianbHOro BUPOCTKa CTerHoBoi KicTkv xBopoi M-yk, 29 pokis, BanbrycHa AedopmaLisi. 3abapeneHHs reMaTokCUniHoM Ta eo3nHoM. 36. x24.

214

BUPOCTKY 0DOX KICTOK YacTiLLie BUSIBNSOTb BUALLMIA CTYMiHb
BUPAXEHOCTI NOKa3HMKa Oy40BM NaHHyCy Ta aKTUBHOCTI
3ananbHoro NpoLecy; y BUNaZKy BapycHoi AedopmaLii
TiNbKy B MatepanbHUX BUPOCTKaX CTETHOBOI KICTKY YacTi-
LUe TpannsImues BUNaaKW BUCOKOTO CTYNEHS BUPAXKEHOCTI
LIbOro nokasHuka. MopiBHSHHS rpyn «Banbryc — Bapycy»
32 YacCTOTOK TPannsHHSA BUMAAKIB Pi3HOTO CTYNeHs Bu-
paxeHoCTi noka3Huka ctagii A3 y BupocTky nokasano:
BUCOKUIM CTYMiHb BU3HAYanu YacTille cepen BUPOCTKIB,
ki nepebyBatoTb y CTaHi binbLLOi KOMMPECIi | y CTETHOBI,
iy BENMKOrOMINKOBil KicTkax (BigMIHHOCTI YaCcTOT y napax
MOPIBHSIHHSA HEBIPOTiAHI 3a KpUTEpiEM X?).

YacToTa TpannsHHS BUNazKiB, e Y CNOHriosi BUpOCT-
KiB YacTille BM3HA4YanwW 3ananeHHs BYCOKOTO CTYMeHs
BUPAXXEHOCTi He3anexHo Big BMAY KIiCTkM (cTerHosa /
BENMKOroMinkoBa) Ta cTyneHs komnpecii (BinbLunii /
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MEHLLUR), BUsiBUNacs BinbLLO0 y BUPOCTKaxX 060X KiCTOK,
SIKi YTBOPIOIOTb KOMIHHMWIA Cyrnob, y BUNaaKy BanbrycHoi
Zedopmallii; yacToTa y nareparnbHux BUpoCTKax Bemnii-
KOrOMINKOBOI KiCTKM, siki nepebyBanu y cTaHi GinbLioi
komnpecii, Hix y pasi Bapycy, byna yasidi GinbLuoto. B
yCiX napax MopiBHAHHSA 4acToOT BiAMIHHOCTI BUSIBUNIUCS
CTaTUCTUYHO HEBIPOTIAHUMY.

MopiBHAHHA YacTOT BUNAAKIB i3 Pi3HUM CTYyneHeM
BUpPaXeHOCTi HaniBKiNbKiCHUX MopcdoMeTpPUYHUX
NOKa3HUKIB MiXX OAHOTUMHUMU BUPOCTKAMU Pi3HUX
KICTOK (MOPIiBHAHHSA «CTErHOBI — BENTMKOrOMIIKOBI»)
(mabrn. 4). TopiBHAHHA YacTOT TpannsHHSA BUNAAKiB
i3 pi3HUM CTyneHeMm BUPaXeHOCTi MOP(OMETPUYHNX
HaniBKiNbKICHXX NOKa3HUKIB B OAHOTUMHUX BUPOCTKax
(MenianbHi — MegjanbHi, natepanbHi — nateparnbHi) pisH1x
KICTOK (CTErHoBi — BENMKOroMinkoBi) OKpemo Yy rpynax
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Tabnuus 3. YacTot TpannsHHSA BUNAAKIB 3 Pi3HUMM 3HAYEHHAMU MOPPOMETPUYHMX NOKA3HMKIB B OAHOTUMHMX BUPOCTKAX CTErHOBOI Ta
BEMNMKOroMIrKOBOT KICTOK Y XBOPUX Ha PEBMaTOIHUIA apTPUT 3 YPaKEHHSIM KOMIHHMX CyrnobiB, LU0 ycknaaHEeHUN hpoHTanbHUMKM AedopmMaLlismMu pisHxX
BUAIB (rpyny MOPIBHSAHHS «Banbryc» — «Bapyc»)

MopdomeTpuyHi Bupa pedopmauii, Ha3Ba KicTkn, BUPOCTKa Ta CTyNiHb KOMNpecii Cyrno6oB1x NOBEPXOHb

NOKa3HUKN
Banbryc Bapyc
CrerHoBa BenukorominkoBa CrerHoBa BenukorominkoBa

Megian INatepan Megpian Jlatepan Megian INatepan Megian Iatepan
BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK
MeHwa Binbwa MeHwa Binblwa Binblwa MeHwa Binbwa MeHwa
KOMnpecia | Komnpecisi | koMnpecia | Komnpecis | komnpecia | Komnpeciss | komnpecia | Komnpecis
BynoBa naHHycy Ta aKTUBHICTb 3ananbHoro n=28 n=29 n=230 n=26 n=9 n=8 n=10 n=8
npoLecy B HbOMY:
— Huabkuin cTyniHb (NaHHyc BiAcyTHIR, dibposHuit 20 (71,43 %) 23 (79,31 %) 20 (66,67 %) 19 (73,08 %) 7 (77,78 %) 6(75,00 %) 8(80,00%) 7 (87,5 %)
ab0o ¢hibpo3Ho-KicTKOBMI, 6E3 O3HAK AKTUBHOTO
3ananeHHs)
— Bucokuii cTyniHb (naHHyc ¢ibposHuin abo 8 (28,57 %) 6(20,69%) 10(33,33%) 7(26,92%) 2(22,22%) 2(25,00%) 2(20,00%) 1(12,5%)
rpaHynsLiiiHO-chibpO3HIIA, 3 03HaKaMM 3ananeHHs)

[MopiBHAHHS YacTOT TpannsHHS Ang BignosigHux x> =0,0034 * x>=0,0497* x*=0,159* x2=0,133*

BUPOCTKIB Y rpynax «Banbryc» — «sapycy» HB HB HB HB

Cragis AncTpodivHO-AECTPYKTUBHIX 3MiH cyrno-  n = 31 n=30 n=31 n=29 n=1 n=1 n=10 n=1
60BOi NOBEpPXHi (3a riCTONOrYHNMM OLiHKaMK):

— Husbkuin cTyniHb (cTagis | abo 1) 9(29,03 %) 12(40,00 %) 11(3548 %) 11(37,93%) 2(18,18 %) 5(4545%) 3(30,00%) 6 (54,55 %)
— Bucokwit ctyniHb (cTagis |1l a6o V) 22 (70,97 %) 18 (60,00 %) 20 (64,52 %) 18 (62,07 %) 9(81,82%) 6(54,55%) 7(70,00%) 5 (4545 %)
TMopiBHAHHS YaCTOT TpannsHHS Ang BignosigHux — x2=0,0925* ¥?>=0,0986* x*>=0,00429* x*>=0,901*

BUPOCTKIB Y rpynax «Banbryc» — «sapycy» HB HB HB HB

AKTUBHICTb PEBMaTOIHOrO 3ananeHHs y n=31 n=29 n=31 n=29 n=1 n=1 n=1 n="1
cybxoHapianbHiii CNoHrioai:

— Husbkuit cTyniHb (3ananeHHs BiacyTHe abo 12 (38,71 %) 19 (65,52 %) 17 (54,84 %) 12 (41,38 %) 6 (54,55 %) 8(72,73%) 7(63,64 %) 8(72,73 %)
HU3bKOI aKTUBHOCTI)

— Buicokwid cTyniHb (3ananeHHs BUCOKOI 19(61,29 %) 10 (34,48 %) 14 (45,16 %) 17 (58,62 %) 5(4545%) 3(27,27%) 6(36,36 %) 3 (27,27 %)

aKTWUBHOCTI)

TMopiBHAHHS YacToT TpannsHHS Ans BignosigHux  x>=0,831* x?=0,0032* x?=0,00364 x?=2,006 *
BUPOCTKIB y rpynax «Basnbryc» — «Bapyc» HB HB HB B

Meaian: MefianbHWin (BUPOCTOK); AaTepan: laTeparnbHUiA (BUPOCTOK); N: KiNbKICTb BUNAAKIB Y rpyni; X2 3HAYEHHS KpUTepito Xi-kBaapaT, MOPIBHIOOYM YaCcTOTW B OKPEMMX rpynax;
*21ifl Yac po3paxyHKy 3Ha4eHHs X2 BpaxoBaHo nonpasky €iTca; HB: HeBiporiaHe 3Ha4YeHHs YM Pi3HNLA YacToT.

Tabnuus 4. YacTot TpannsiHHS BUNAZAKIB i3 Pi3HUMM 3HAYEHHAMY MOPOMETPUYHMX MOKA3HWKIB B OAHOTUIMHWX BUPOCTKax CTErHOBOI Ta
BEMUKOrOMIINIKOBOI KICTOK Y XBOPUX Ha PEBMaTOiAHNI apTpUT 3 YPaXKEHHAMM KOMIHHMX CYrnobiB, WO ycKnaaHeHi hpoHTanbHUMM Aedopmautiamm (rpyna
MOPIBHAAHHSA «CTErHOBa — BEMMKOTOMINKOBa KicTKa)

MopdomeTpuyHi nokasHuku Bua pedopmauii, Ha3Ba KicTkn, BUPOCTKA Ta CTYNiHb KOMNpecii Cyrno6oB1x NOBEPXOHb
Baneryc
CrerHoBa Benukorominkosa CrerHoBa Benukorominkosa

Megian Iatepan Megpian Jlatepan Megian INatepan Megian Iatepan
BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK
MeHwa Binbwa MeHwa Binbla Binblwa MeHwa Binbwa MeHwa
KOMnpecia | komnpecisi | koMnpecia | KomMnpecis | komnpecia | Komnpecifs | komnpecia | Komnpecis

BynoBa naHHycy 11 akTUBHICTb 3ananbHOro n=28 n=29 n=30 n =26 n=9 n=8 n=10 n=8
npoLiecy B HbOMY:

— Husbkuin cTyniHb (NaHHyC BiacyTHIN, dibposHuii 20 (71,43 %) 23 (79,31 %) 20 (66,67 %) 19 (73,08 %) 7 (77,78 %) 6(75,00%) 8(80,00%) 7 (87,5%)
abo ¢hibpo3Ho-kicTkoBMI, 6E3 03HAK aKTUBHOTO

3ananexHs)

— Bucokuii cTyniHb (naHHyc ¢ibposHuin abo 8 (28,57 %) 6(20,69%) 10(33,33%) 7(26,92%) 2(22,22%) 2(25,00%) 2(20,00%) 1(12,5%)
rpaHynsLiiiHo-chibpO3HUIA, 3 03HaKaMM 3ananeHHs)

[MopiBHSAHHS YaCTOT TpansiHHA Ans BignosigHux  x2 = 0,153 ¥2=0,295 x?2=0,198* x2=0,000*

BUPOCTKIB y CTETHOBMX | BEMMUKOrOMINKOBIX HB HB HB HB

KicTKax

Crapist AaMCTPOIYHO-LECTPYKTUBHNX 3MiH n=31 n=30 n=31 n=29 n=1 n=1 n=10 n=1
cyrnoBGoBOi MOBEPXHI (3a FCTOMOT4YHUMM OLliHKaMK):

— Husbkuin cTyniHb (cTagis | abo 1) 9(29,03 %) 12(40,00 %) 11(3548 %) 11(37,93%) 2(18,18%) 5(4545%) 3(30,00%) 6 (54,55 %)
— Bucokwit ctyniHb (cTagis |1l a6o V) 22 (70,97 %) 18 (60,00 %) 20 (64,52 %) 18 (62,07 %) 9(81,82%) 6(54,55%) 7(70,00%) 5 (4545 %)
[MopiBHSAHHS YaCTOT TpannsiHHA Ans BignosigHux X2 = 0,295 ¥2=0,0265 ¥x2=0,0149* x2=0,182

BUPOCTKIB y CTETHOBMX | BEMMUKOrOMIrNKOBIX HB HB HB HB

KicTKax

AKTUBHICTb PEBMaTOiHOrO 3ananeHHs y n=31 n=29 n=31 n=29 n=1 n=1 n=1 n="1

CcyGXoHapianbHil CoHriosi:

— Huabkuid cTyniHb (3ananeHHs BigcyTHe abo 12 (38,71 %) 19 (65,52 %) 17 (54,84 %) 12 (41,38 %) 6 (54,55 %) 8(72,73%) 7 (63,64 %) 8(72,73 %)
HU3bKOI aKTUBHOCTI)

— Bucokwit cTyniHb (3ananeHHs BUCOKOI 19(61,29 %) 10 (34,48 %) 14 (45,16 %) 17 (58,62 %) 5(4545%) 3(27,27%) 6(36,36 %) 3 (27,27 %)
aKTWUBHOCTI)
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OpuriHaAbHI AOCAIAXKEHHS

MpoaoBxeHHA Tabnuui 4.

MopchomeTpuyHi NOKa3HUKK
CrerHoBa BenukorominkoBa

CrerHoBa BenukorominkoBa

Ilatepan Mepian Iatepan Megaian EVCTED] Megaian Iatepan
BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK
MeHwa Binblwa MeHwa Binblwa Binblwa MeHwa Binbwa MeHwa
KOMnpecia | Komnpecis | koMnpecia | Komnpecis | komnpecia | Komnpecifi | komnpecia | komnpecis
[MopiBHAHHS YacTOT TpanmsHHS Ang BignosigHux  ¥2 = 1,620 X2 =3,395 ¥2=0,0117*  PisHnui ya-
BUPOCTKIB Y CTErHOBUX | BENUKOrOMINKOBUX HB p<0,1 HB CTOT Hemae
KicTkax %2 = 0,000
HB

Mepian: MefianbHUiA (BUPOCTOK); AaTepaA: natepanbHWiA (BUPOCTOK); n: KiNbKICTb BUNAZKIB Y TPyni; X% 3HAYeHHsI KpUTepilo Xi-kBagpaT, MOPIBHIOKYM YacTOTV B OKPEMUX rpynax;
*: N[l yac po3paxyHKy 3HaueHHs! X2 BpaxoBaHo ronpasky €iitca; HB: HeBIpOrigHe 3HaYEeHHS Y PI3HILIA YacToT.

Tabnuus 5. YacToT TpannsiHHA BUNAAKIB 3 OKPEMUMU 3HAYEHHSIMU MOPOMETPUYHUX MOKA3HWKIB Y Pi3HUX BUPOCTKaX («MedianbHuii — natepanbHuiny)
Y Mexax TUX caMmX KiCTOK (CTerHoBa — BENUKOroMifIKoBa) y XBOPUX Ha PEBMATOIAHMIA apTpUT 3 YpaxeHHSIM KOMiHHUX CyrnobiB, WO ycknagHeHWi

hpoHTanbHUMK AedopmaLlisMu
Bua pedopmauii, Ha3Ba KicTKW, BUPOCTKA Ta CTyNiHb KOMMApecii Cyrno60B1X NOBEPXOHb

MopchomeTpuuHi NoKa3HUKK

Megpian Natepan Mepian Natepan Meaian Natepan Megpian Natepan
BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK BUPOCTOK
MeHwa Binbwa MeHwa Binbwa Binbwa MeHwa Binbwa MeHwa
KOMMpecisi | KoMnpecisi | KOMnpecis | KOMnpecis | KOMNpeciA | KOMNpeciA | kKOMnpecia | komnpecis
BynoBa naHHycy 11 akTUBHICTb 3ananbHOro n=28 n=29 n=30 n=26 n=9 n=8 n=10 =8
npoLecy B HbOMY:
— Husbkuin cTyniHb (naHHyc BiacyTHIA, dibposHnin 20 (71,43 %) 23 (79,31 %) 20 (66,67 %) 19 (73,08 %) 7(77,78%) 6(7500%) 8 7
ab0o ¢hibposHo-kicTKOBMI, 6€3 03HaK aKTUBHOTO (80,00 %) (87,5 %)
3ananexHs)
— Bucokuii cTyniHb (nanHyc dibposHmii abo 8(28,57 %) 6(20,69%) 10(33,33%) 7(26,92%) 2(22,22%) 2(25,00%) 2(20,00%) 1(12,5%)
rpaHynsALinHo-hibpo3HNiA, 3 03HaKaMW 3ananeHHs)
[MopiBHSAHHS YaCTOT TPANMSHHS ¥2=0,478 ¥?2=0,271 x?=0,192* ¥2=0,045*

ANS PI3HNX BUPOCTKIB OKPEMO Y CTErHOBUX HB HB HB HB
abo BenMKOrominkoBux KicTkax

Crapis ANcTpodivHO-AECTPYKTUBHIX 3MiH n=231 n=30 n=231 n=29 n=11 n=11 n=10 n=11
cyrno6oBoi NoBepxHi (3a ricTonoriyHnmMm

oLjiHKkamu)

— Husbkuin cTyniHb (cTagis | abo 1) 9(29,03%) 12(40,00 %) 11(3548 %) 11(37,93%) 2(18,18%) 5(4545%) 3(30,00%) 6 (54,55 %)
— Bucokuit ctynikb (ctagis 11l abo 1V) 22 (70,97 %) 18 (60,00 %) 20 (64,52 %) 18 (62,07 %) 9(81,82%) 6(54,55%) 7(70,00%) 5 (45,45 %)
[MopiBHSAHHS YacTOT TpaNmsHHA ¥2=0,812 ¥2=0,0386 x2=0,830* ¥2=0,481*

[NS PI3HNX BUPOCTKIB OKPEMO y CTErHOBMX HB HB HB HB

abo BeNMKOroMinkoBux KicTkax

AKTMBHICTb PEBMATOIAHOrO 3ananeHHs n=31 n=29 n=231 n=29 n="11 n=11 n=11 n=11

y cybXoHApanbHili CoHrioai:

— Husbkuin cTyniHb (3ananeHHs BiACyTHe 12 (38,71 %) 19 (6552 %) 17 (54,84 %) 12 (41,38 %) 6(54,55%) 8(72,73%) 7(63,64 %) 8(72,73 %)
ab0 HM3bKOI aKTUBHOCTI)

— Bucokwid cTyniHb (3ananeHHs BUCOKOI 19(61,29 %) 10 (34,48 %) 14 (45,16 %) 17 (58,62 %) 5(4545%) 3(27,27%) 6(36,36 %) 3 (27,27 %)
aKTWUBHOCTI)

[MopiBHSHHS YaCTOT TPANMSIHHA X2 =4,312 x2=1,087 x2=0,196* ¥2=0,280*

[NS PI3HNX BUPOCTKIB OKPEMO y CTErHOBMX p <0,05 HB HB HB

ab0 BENMKOroMinkoBwmx KicTkax

Meaian: MefiianbHui (BUPOCTOK); AaTepan: naTepanbHui (BUPOCTOK); n: KiMbKICTb BUMAAKIB y rpyni; X% 3HAYEHHS KpUTEPIlo Xi-KBaZpaT, NOPIBHIOYN YaCTOTM B OKPEMUX rpynax;
*11if Yac po3paxyHKy 3Ha4eHHs X? BpaxoBaHo nonpasky €iiTca; HB: HeBiporiaHe 3HaueHHs Yu Pi3HULS 4acToT.

BarbryCHWX i BapyCHWX AedpopmalLliii BUSBUNO: MOKa3HUK
OyaoBY NaHHYCY Ta aKTUBHOCTI 3ananeHHs y rpymi XBOpUX
i3 BanbrycHoto fecdopmadiieto YacrTile HabyBaB BUCOKMX
3HayeHb Y BUPOCTKAX BENVKOTOMISIKOBOI KICTKW He3anex-
HO Bif} CTYMeHs KOMMNPECi, a B rpyni XBOPWX i3 BapyCHOKO
ZedopmaLlieto BUNaaKu1 3 BACOKAMI 3HAYEHHSAMM YacTille
TPannsAnMcs y BUPOCTKaX CTErHOBOI KiCTkW. OpHaK pisHnLi
4acToT Y Napax MoPIBHSIHHS «CTErHOBa — BENMKOTOMINKO-
Ba» Oynu HeBiporiagHi Nig Yac OLiHIOBaHHS 3a KpUTEpIEM
X2. TokasHuk cTagii AMCTPOiYHO-AECTPYKTUBHIX 3MiH
y XBOPUX i3 BafbrycHOW AedopmMaLiieto YacTile mas
3HAYEHHSI BUCOKOTO CTYMeHsl B MedianbHuX BUPOCTKaX
CTErHOBOI KiCTKW, B naTepanbHWX BUPOCTKaxX — YacTille
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BESIMKOrOMInKoBOI KiCTKW. Y XBOPUX i3 BapyCHO Aedop-
malieto BinbLuoto Gyna YyacToTa TPanmsiHHS BUCOKOTO CTY-
neHs nokasHuka ctagii 113 y BUpoCTkax CTErHoBOi KiCTKW.
Ane pisHWLi YacToT y Napax NopiBHAHHSA «CTErHOBa — Be-
TIMKOTOMINKOBAY, WO HaBedeHi B mabnuyi 4, Bussunucs
HEBIPOriAHUMU. AKTUBHICTb PEBMATOILHOrO 3ananeHHs y
CTOHri03i y XBOPUX i3 BanbryCHO AechopmalLlieto YacTille
BignoBigana BUCOKOMY PiBHIO B MefianbHUX BUPOCTKax
CTErHoBOI KICTKM (Pi3HWLS HEBIporigHa 3a kputepiem X?)
Ta B natepanbHWX BUPOCTKaX BEMMKOTOMINKOBOI KiCTKV
(MMOBIpHICTb NOMMMKM Npu ouiHLi BiporigHocTi p < 0,1).
Y xBopwx i3 BapycHOK AedopMaLielo BULLMIA CTYMiHb
nokasHMKa TaKoX YacTille BU3Ha4anu B MegiaribHuX
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BMPOCTKaX CTErHOBOI KiCTKW (HEBIpOrigHO), a Ans nare-
parnbHUX BUPOCTKIB Pi3HWLIO YacTOT MiX CTETHOBMMM Ta
BEMNUKOTOMITNIKOBMMY KICTKaMW He BU3HAYNIN.

MopiBHAHHA YacTOT BUNAAKIB i3 Pi3HUM CTyNeHeM
BUpPaXeHOCTi HaniBKiNbKiCHUX MOphoMeTpMYHUX No-
Ka3HWKIB MiX Pi3HUMKU BUPOCTKaMM TUX CaMUX KiCTOK
(nopiBHAHHA «MepianbHi — naTepanbHi BUPOCTKUY)
(mabn. 5). MokasHuk GynoBM MaHHYCy Ta aKTUBHOCTI
3anarnexHs y rpyni XBopux i3 BanbrycHoto AedopmaLieto
YyacTille Mae BUCOKUM CTYMiHb BUPAXEHOCTi Y MEHLL
KOMNPECOBaHMX MefjianbHMX BUPOCTKAX i CTETHOBOI, i
BEMVKOrOMINKOBOI KICTOK (pi3HMLS 4acTOT HeBiporigHa),
AKi Mpy BanbrycHin gedopmadii nepebyBaroTb y CTaHi
MEHLLIOT KOMMPECIT NOPIBHAHO 3 naTepansH1MK BUPOCT-
Kamu 060X Lmx KicTok. Liei nokasHuK y pasi BapycHoi ae-
¢hopmaLlii nokasye 6inbLLy 4acToTy TpansSHHS BUNAAKIB
BMCOKOrO CTYMNeHs B nateparnbHUX BUPOCTKaX CTErHOBOT
KICTKM (MEHLLUWIA CTYMiHb KOMMPECIT), @ y BENMKOroMmin-
KOBIi# — y MefjanbHWX BUPOCTKaX i3 HinbLUMM CTyneHem
KoMMpecii 3a uporo Buay aedopmadii (pisHuui yactoT
HeBiporiaHi). Mokasuuk ctagii 03 y xBopwx i3 Banb-
rycHoW fedopmaLieto YacTille MaB BUCOKWIA CTyNiHb
BMPaXEHOCTi B MezianbHIX BUPOCTKaX, siki nepebyBatoTb
y CTaHi MeHLWoi komnpecii (pisHuui HesiporiaHi). Ane
npv BapycHiv Aedopmallii YacToTa TpannsHHS BUNaakKie
BWCOKOTO CTYMEHS BUPKEHOCTI B MeAiarnbHNX BMPOCT-
Kax i CTerHoBoOI, i BENMMKOrOMINKOBOI KICTOK, ki € GinbLu
KOMMpecoBaHUMY, CyTTeBO BULLA (BinbLue Hix 'y 1,5 pasa)
MOPIBHAHO 3 MatepanbHUMK BUPOCTKaMK 060X KICTOK.
AMOBIpHICTb MOMWMKM NPW OLHL BIPOTiAHOCTI Pi3HML
MK YacTOTaMn ypaxeHb BUCOKOTO CTYNeHs BUPOCTKIB
CTErHoBoi Kictkn —p < 0,1.

lNoka3HMK aKTUBHOCTI PEBMATOIQHOMO 3ananeHHs B
cybxoHapianbHili cnoHriosi B pasi BanbrycHoi gedop-
Malii YacTiwe HabyBae BUCOKMX 3HAYEHb Y MefjianbHuX
BMPOCTKaX CTErHOBOI KICTKM (MEHLLA KOMMPECis), HiX y na-
TepanbHuX (pisHuug BiporigHa, p < 0,05). Mpu ubomy BuAj
Aeopmalii GinbLLy 4acToTy HaABHOCTI BUNaAKIB i3 BUCO-
KM CTYyNeHem BUPaKEHOCTi BU3HAUNMW B aTeparnbHmX
BMPOCTKaX BEMNMKOTOMINKOBOI KiCTKW, LLO nepebyBatoThb y
CTaHi 6inbLuoT KOMNpeCii (Pi3HMLA YacToT HesiporigHa). Y
XBOPWX i3 BApyCHOIO AedhopMaLliero YacToTa TpannsaHHS
BUMNAAKIB i3 BUCOKMM CTYNEeHEeM BUPaXXEHOCTi NMOKa3Huka
BUSIBMNAcs GiNbLUIOK B MefjiarnibHNX BUPOCTKAX i CTETHO-
BOI, i BENMKOrOMINKOBOI KICTOK — Ti 1 iHLLi nepebyBaroTb y
CTaHi 6inbLUOi KoMnpecii (pi3HMLA HeBiporigHa).

06roBopeHHA

CyJacHi ysBneHHs Npo MexaHiamu, MopdoreHes i naro-
reHe3 ypaxeHHs CX, CKIT i rnmbokux ainsHok ryéyacroi
KiCTKM CyrnoboBux KiHLiB npu PA LigHTpanbHy porb Lwoao
NOLLKOMKEHHS Ta AecTpykuii CX BinBoAATb aKTUBOBaHNM
(hibpobnacTonoaibH1M cUHOBILMTaM | MakpodaroLuTam,
AKi IHINBTPYIOTB i NOLLKOAKYHOTL CX i3 pisHmx 6okiB [3].
OcTaTo4HO He JoBEeAEHO, 3 AKOT Nlokanisallii NoYnHaeTb-
CS1 NOLUKOMKEHHSI PEBMATOIAHMM 3ananeHHsM i 3rogomM
JEeCTpyKUist — 3 GOKy noBepxHeBOi 30HM CX, Ha siky Ha-
LIAPOBYETLCS NAHHYC, L0 Gepe NoYaTokK i3 CUHOBIANBHOT
mMeMObpaHu kancynu (NoBepxHeBa fokanisaLlis noLwKoa-
XEHHS), un 3 cyauHHuX kaHanis CKI1 abo kicTkoBomo3-
KOBWX NMOPOXHUH (rnMbOKa nokanisawist NOLUKOIXKEHHS).
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ArpecyBHi LLOAO XpsiLlia Ta KICTKOBOI TKAHWHW aKTUBOBaHi
MakpodaroLuT BUSBNSOTL B 060X nokanisavisx [4,12].
Tak, Ha noeepxHi CX gomiHye nnouHHa pe3opbuis CX,
a y rmubokin 3oHi CX BiabyBaeTbCH BPOCTAHHSA CyAMH
i3 kaHaniB CKI1, xoHapope3opbuisi Ta KicTkoBi epoaii,
4acToO PO3BMBAETLCSA OCUQiKaLlisl, sika NpU3BOAUTL OO0
HEPIBHOMIPHO BUpaXXeHoi Aedhopmalii cyrno60Boro KiHus
KicTkm [1]. Y npouecax aktuaLii Makpodaris i ocTeo-
knacTiB 6epyTb y4acTb YACNEHHI KMITWHHI Ta rymoparnbHi
caktopwm: IL-1, IL-6, TNF-a, meTanonpoTeiHasu Towo [3].
lMopiBHAHO HEAABHO 3'ABMMMCS BiJOMOCTI NPO PO3-
LUMPEHHS rpynu Npo- Ta NPOTM3ananbHWX LUTOKIHIB, L0
BigirpaloTb ponb Yy NaToreHesi XpoHiYHKX iMyHOMeZIiNno-
BaHVX PEBMATUYHIX 3aXBOPIOBaHb, Bkovatoun PA. Lie
Hacamnepeq AOMOBHEHHS [0 CiMENCTBa iHTepnekiHiB
IL-1 (IL-33, -36, -37, -38), IL-12 (IL-23, -27, -35, -39),
a Takox IL-32 Ta IL-34. MokasaHo, Wwo y XxBopux Ha PA
nigsuwexui piseHb IL-33 y cupoBaTLi NOPIBHAHO 3i
3n0poBuMM ocobamm abo nauieHTaMu 3 iHLWKMK 3aXBO-
proBaHHAMU. YacTuHa NpeacTaBHUKIB LbOro CiMencTea
(IL-37, IL-38) matoTb NpoTuaananbHy, iHwi (IL-36, -6, -8,
-17, -22), HaBnaku, — npo3anarnbHy i, ane MeHLOol
aKTVBHOCTI NopiBHAHO 3 IL-1. [po3ananbHuii BNuB 34in-
CHIOIOTb Takox IL-12 i IL-23, a IL-27 mae npoTusananbHi
BnacTueoCTi. LiutokiH IL-32 cnpusie geskum cyHKUisMm,
AK-0T AndepeHLitoBaHHs Ta 3arnbens KniTWH (anonTos),
CTUMYNIOE Ait0 NPO- | NPOTM3ananbHUX LUMTOKIHIB [13].

B okpemunx pobotax € cnpobu 3HanTy BignoBiaHiCTb
MK MOPQOnoriYHMMKU Ta BiOXiMIYHMMK MOKa3HMKaMM
CTaHy TKaHUH cyrnoboBoi NoBepxHi Ta kancynu 3a PA.
Ha nigctasi gaHux MPT-gocnigxeHb i3 NOCUNEHHSM
rafoniHiem, IO nokasye neBHi GioxiMiyHi BNacTMBOCTI
CX, i kBaHTu(ikoBaHUM MPT-OLiHIOBAHHSM TOBLLMHM
CX meTtakapnanbHo-thanaHroBux cyrnobis, WMpPWHM
MiXKKICTKOBOTO Ta MiXXXPSILLOBOrO NPOMIXKKIB BCTAHOBUI:
GioximiuHi BnacTmBocTi CX yacTile BUSIBMSIOTL Y CYrIo-
6ax 3i 3MEHLEHUMI NPOMiXXKamm, TO6TO MopdhonoriyHo
cunbHiwe ypaxeHux. CTyniHb BUpaxeHOCTi ocTeiTy Ta
NEBHOIO MiPOIO CUHOBIITY, ane He epoaii KICTKM KoperoBaB
i3 GioxiMiuH1MK 3MiHamm TkaHuHW CX. Lii gaHi ninTeepmky-
I0Tb KOHLIEMNLI0, O CUHOBIIT Ta OCTEIT MOXyTb OyTK
OCHOBHUM TpUrepoM nowukomxkeHHst CX [14].

OKpeMi JOCNimKEHHA NMPUCBSYEHI NOPIBHANILHOMY
aHanisy naTororiYHnx 3MiH y TkKaHWHax cyrnoboByX KiHLB
y Bunagky PA Ta ocTeoapTpo3y. Tak, METofoM ricToMop-
¢homeTpii CnoHriosn BMBYaNM NepUapTUKYNApHy OCTeo-
MEHIt0 BUPOCTKIB KICTOK KOMIHHOrO cyrnoba y XBopux Ha
PA Ta OA. BiporigHy pisHuLI0 3@ NOKa3HVKamMy TOTanbHOro
o6’emy KicTkn, 06’'eMy ocTeoifa, HeakTVBHOI Ta 3aranbHoi
OCTEOIfHOI NOBEPXHi Ta NaTEHTHOI NOBEPXHI pe3opbuii
Mixx oBoma HO30MorisIMM He BCTaHOBWINW. BiporigHo BuLLi
cepeaHi BenuumHm 3a PA nopisHaHo 3 OA BM3Hauunu 3a
TakMMU MOKA3HMKaMM: aKTMBHA OCTEOidHa MOBEPXHS,
3ararbHa Ta akTBHa pe3opOTUBHI NOBEPXHI, @ TAKOX KiNb-
KiCTb OCTEOONacTiB Ha 0AMHWLIO NnoLi TKaHWHK. Lli gaHi
[0BOAATb (hakT MoCcMneHoro 0bmiHy nepuapTukynspHol
ryb4acToi KiCTKOBOI TKaHWHM (0COBNMBO B pE30POTUBHIN
¢hasi) y Bunagky PA nopisHsiHo 3 OA [10].

B iHwWin poboTi, oe meTogom rictomopdomeTpii
NOPIBHAMNBHO AOCMIMKYBanM 3paskyi NeprapTUKynspHOi
cnoHrioan xsopux Ha PA Ta OA, BctaHoBunu: npu PA
y GinbLocTi 3paskiB Biabynocs 3MEHLLEHHS KICTKOBOIO

ISSN 2306-8027  http://pat.zsmu.edu.ua

217



218

OpuriHaAbHI AOCAIAXKEHHS

o6’emy Ta 30binbLueHHs pe3opbuiiHoi nosepxHi. Mapa-
METPU MOKa3HWKiB MOCUIEHOTO 0OMiHY KICTKOBOI TKAHUHU
Oynu 3Ha4Ho 36inbLueHi No6nM3y rpaHynALiNHOT TKAHUHU
3 03HaKamm peBMaToigHoro 3ananeHHs. O6’em KiCTKOBKX
Tpabekyn Ta akTUBHICTb 3amaneHHs, Lo BU3Ha4eHa 3a
pisHem LIOE, manu HeratveHy kopensuito. [igBuiieHa
LWOE 6yna acouifoBaHa 3 BUCOKMMM MapamMeTpamu
noBepxHi Ta 06’emy octeoina [15].

ABTOPM, AKi BUBYANW BiAMIHHOCTI riCTOAPXITEKTOHIKM
Ta NOKa3HMUKIB KICTKOBOTO pPEMOZENOBAHHS B rOfOBKax
CTEerHoBoi KicTkv B nauieHTiB i3 PA ta OA, BusiBunu: 3a
060X Ho30mori cybxoHapanbHa rybyacra kictka mana
BULLMIA CTYNiHb CKINEpo3yBaHHS Ta akTUBHOCTI nepeby-
[0BW, Hix rmubLua cnoHriosa. Y Bunagky 060X HO30Morii
MOPGOMETPUYHI XapaKTePUCTUKK CMOHFi03M NoAibHi,
Xo4a B cybxoHapanbHin rybyacTin kicTui xeopux Ha PA
MoKa3HUKL ocTeope3opOLii Manwu BuLLi napameTpu, Hix
npn OA [16].

Bigomo, wo i 3a OA, i 3a PA kntoyosa o3Haka 03 —
nowwkomkeHHss CX, sike 3aBepluyeTbecst nepebyoBok
CKI. MatonoriyHi 3mMiH1 Npy AeCTPYKLii XpSLLOBOro Ma-
Tpukcy y Bunazky OA i PA yacTkoBo 36iratoTbes, ane npu
OA BTpata CX cynpoBOgKy€eTbCH EHXOHApPIanbHUM OKO-
CTEHIHHAM, a B pasi PA NOLLKOMKEHHS XPsiLLA € KITFOHOBUM
TPUrepoM KIITUHHUX peakLiii y CUHOBIanbHIN 060MOHL,
B Hiln BiabyBaeTbCs akTuBaLis cibpobnactonogibHmx
CVHOBILMTIB, SiKi 30iINCHIOTb AecTpykuito CX wnsxom
cnpsmoBsaHoi iHBaaii. CX i 3a OA, i 3a PA Bigirpae aktvis-
HYy porb SiK CUrHanbHe CepefoBHLLE, KOTPe aKyMyrioe
6i0aKTUBHI KOMMOHEHTM Ta PO3YMHHI DAKTOPU; OCTaHHI
B3aEMOZ0Tb i3 BOYJOBaHMMY Y XPSLL, XOHAPOLMTaMK Ta
BUBINbHATLCS Nig Yac gerpagauii CX [17].

Y nooguHokux nybnikavisix HaBeAeHi AaHi Npo 38'A30K
MOLLKOZPKEHHS TKaHWH OMOPHO-PYXOBOI CUCTEMM 3 HACTYT-
H1M po3euTkoM PA. Tak, y pobori[18] i3 60 xBopux Ha PAy
50 pariLue 6ynu nepenomy abo MHOXMHHI NOLLKOKEHHS,
AKi 3any4any OCbOBUIN CKeneT. Y cepedHboMy Yepes 9
MicALIB NiCNs NOLUKOMKEHHS (Big 2 TvxkHIB 40 36 MicsLiB)
O4EBWIHI 03HAKM 3anarneHHs 3'sBnanucs B 6aratbox cy-
rnobax, siki He Gynu paHille nowkomkeHi. 13 60 xBopux
Ha PA 43 % manu no3uTUBHWUIA TECT Ha aHTUHYKNEeapHi
aHTuTINa. ABTOpU BBaXatoTb, LLIO OyAb-ska 3Ha4Ha TpaBs-
Ma cyrnobiB MOXe CNpUYUHSATY TpuBane nokanisoBaHe
XPOHIiYHe 3ananeHHs BNPOAOBX HEBU3HAYEHOTO Nepioay
Yacy, 3rofoM NPU3BOAWTU 0 MOLUMPEHHS 3ananeHHs Ha
iHWi cyrnobw. B iHwin poboti [9] meTogamm ricromopdo-
METPUYHOrO aHanisy 1 Bidyanisauii B eKCnepuMeHTi in
VivO BUSIBUNW 3HAYHUI CTYNiHb BTPATV NPOTEOrNiKaHiB
CX nicns iH'ekuii y BignoBigHWiA KoniHHWA cyrnob IL-1
Ta KonareHasu y noegHaHHi 3 MiYEHUMU CUHOBIANbHUMU
ibpobnactamu. MpunycTinm, WO CTPYKTYPHE NOLIKOA-
*eHHst CX iCTOTHO cnpusie TpaHCMirpaLii CHOBIabHMX
¢hibpobnacris, a NpeBeHLis paHHLOrO NoLKoAKeHHs CX
Mae npu3BoaUTM 0 3anobiraHHs nporpecyBaHHio PA 3
MOLUMPEHHAM Ha paHilLe He 3amyyeHi cyrnoowm.

lMopiBHAMBHI AaHi NPO KNiHiYHI, GiomexaHiyHi, Mopdo-
NOriYHi Ta iHWi BiAMIHHOCTI CTPYKTYP KOMiHHKX CyrnobiB
NPy iXHBOMY YPaXeHHi 3 PO3BUTKOM BarbrycHoi Ta Ba-
pycHoi fechopmaliin € pigkicHUMK B chaxosiii nitepaTypi.
Hanpwuknag, y [OoCnimKeHHi, WO NPUCBAYEHE BUBYEHHIO
HacnizKiB ToTanbHOI apTpoONnacTUK1 KOMiHHOrO cyrnoba
y rpynax nopisHsaHHS xBopux Ha OA, BCTaHOBWNK: Y pasi
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BanbrycHoi Aedopmalii cepeaHi napameTpu Biky Ta
iHOeKCcy macu Tina XBOPMX Ha MOMEHT apTpPOMIacTUKM
6ynn MEHLUMMM Ta YacTiLLie YCKNaaHBaNMes nigBUBIXOM
HaaKoniHka. BUsiBUMM iHLWI BiGMiHHOCTI, LLIO BNIUBANK Ha
napameTpu XipypriyHoro BTPyHaHHS Y XBOPWX i3 PisHAMM
BUAaMK (hpPOHTarbHYX AedopmaLyin, BTiM PYHKLOHaMbHI
pesynbTaTi onepaLii apTponnacTUKM 3a LuKanoto Hanb-
HUX OLiHOK nogi6Hi [11].

Y HepaBHO ony6nikoBaHii poboTi 3AicHMIN npo-
CMEKTUBHWIA aHania MopOmnoriYHUX 3MiH Y 26 KONIHHKUX
cyrnobax Bia xsopux Ha PA. TictonoriyHo ouiHioBanu
3pasku CX, CKIT, MeHickiB, KICTKOBOrO MO3KY, CHOBIamNb-
HOi 0BOMOHKM, HaNIBKINbKICHO OLHIOKYM MOLMPEHICTb
NaTonoriYHNX 3MiH. 3-NoMix BUPOCTKIB KiCTOK, LLIO YTBOPHO-
10Tb KOMIHHWIA Cyrno6, HaMEHLLIMIA CTYMiHb BUPaXKEHOCTI
[ECTPYKLIT BUSBAN B nateparnbHOMy BUPOCTKY CTerHa,
npoTe aBTOpW He BpaxoByBanu Tun Aedopmalii (Banb-
ryc —Bapyc) i CTyniHb HaBaHTaXeHHs Ha BUPOCTKM. Y CX
BUSIBUNYW NOTOHLUEHHS, AECTPYKLito Ta hibpo3yBaHHs, a
TaKoX rinepnnasito XoHAPOLMTIB; CepeaHi napameTpu CTy-
NeHs ypaXeHHs CUMbHO BapitoBanu. ABTOpY BBaXAKOTb,
LU0 iHinbTpaLlis cuHoBianbHOT 060NOHKK MoXe ByTn Tpu-
repH1M MexaHiamom aecTpykuii CX i KicTKOBOrO MO3Ky [6].

PaHiLle BMKOHaNM JOCHIAXKEHHS OCTEOreHHOT akTUB-
HOCTi CTOBOYPOBWX CTPOMAITBHIX KITiTUH KICTKOBOTO MO3KY
KICTOK, LLIO YTBOPIOKOTb KOMiHHMI Cyrnob, y xBopux Ha PA
3 HasiBHICTIO (hPOHTANbHUX AechopMaLlin NeBHOMO BUAY.
BusBunu cyTTeBi BigMIHHOCTI napameTpiB B OKpeMMX
BMPOCTKaX CTErHOBOI Ta BEMNMKOTOMINKOBOI KiCTOK. Tak,
BiApi3HANMCS cepefHi napameTpy nokasHuka edek-
TWBHOCTI KMOHYBaHHS €X ViVO KOIOHiNyTBOPIOBAIbHUX
oaMHUUb GhibpobnacTis cepen 10° SOPOBMICHMX KIITUH
KICTKOBOrO MO3KY CMOHFiO31 BUPOCTKIB 3a AedopmaLin
pi3HOro Buay. AKWO 3a Banbrycy CriBBiAHOLIEHHS Ce-
PeaHix NapameTpiB LibOro NokasHyKa B HU3L BUPOCTKIB:
naTepanbHUn CTErHOBOI KiCTKu/MedianbHWUA CTErHOBOI/
natepanbHUN BENUKOrOMINKoBOi/MeaianbHUA BenuKo-
roMinikoBoi — ctaHosuno 5,78 / 7,66 / 2,42 / 2,38, 10
3a BapycHOI Aedopmauii napameTpu y Tili camiii no-
cnigoBHocTi BupocTkiB gopieHtosanu 0,00 / 0,26 / 6,30
/ 0,06. ToGTO TiNbkM ANA MefjanbHUX BUPOCTKIB BENW-
KOrOMIfIKOBOI KiCTKM cepegHii napameTp edeKTUBHOCTI
KMOHYBaHHS NEPEBULLYBAB NapaMeTp, OAepxaHui ans
MefjianbHUX BUPOCTKIB CTErHOBOI KiCTKW. Mpunyctunu,
L0 Ha MiacTaBi UMX AaHUX MOXHA 00’€KTUBHO OLHUTM
CTPYKTYPHO-PYHKLiOHaNbHWA CTaH BUPOCTKIB KICTOK — Lie
BaXNWBO A1 NPOrHO3yBaHHA eeKTUBHOCTI peHoBalLyii
KICTKOBOI TKaHWHW MiCnst eHAONPOTE3yBaHHs [7].

AHanITUYHe KniHiko-MophonoriyHe JOCHiLKEHHS na-
TOMOTYHWX 3MiH TKAHUH BUPOCTKIB KICTOK, LLIO YTBOPIOKOTb
KOniHHWI cyrno6 y xBopux Ha PA, ycknagHeHux ¢poH-
TanbHUMK dedopmaLlisiMm, IPYHTYETbCSA Ha BpaxyBaHHi
3HayeHb KNiHIYHMX i KNiHIKO-Bidyani3awiiHNX NOKa3HUKIB,
a TaKOX HU3KW HaMiBKINbKICHUX MOPGOMETPUYHUX MOKa3-
HVKIB, LLO XapakTepuaytoTb OKPeMi acnekTu ypaxeHHs
TKaHWH BUPOCTKIB.

3-noMix KMiHIYHMX MOKa3HUKIB, 3a SIKMMK NOPIBHIO-
Banu cepeaHi napameTpu rpyn XBOPUX, € OAWH BUMIpHO-
BaHUN — CTYNiHb BiAXUNEHHS BEMUKOrOMISIKOBOI KiCTKY,
[NS IKOro BCTAHOBIEHO BIpPOriAHi BiAMIHHOCTI cepeaHix
napameTpiB y rpynax XBOpuXx i3 BanbryCHAMM Ta Bapyc-
HUMK gedopmaLtisimi. MprymHOO BigMIHHOCTE cepeaHix
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BEMUYMH CTYNEHS BiAXUNEHHS OCi BENMKOrOMINIKOBOI KiCT-
kvt (Mpw Banbryci BinbLue, Hix Npy Bapyci) MOXyTb OyT sk
aHaToMiyHi, TaK i BiomexaHiyHi dhakTopu. OcKinbki B HOPMi
mefjiarnbHU BUPOCTOK CTErHOBOI KICTKM pO3TaLLOBaHUM
Y (PpOHTanbHIN NMOLMHI AeLWo HKYe, HiX natepanb-
HWUIA, TO 0O OOCSTHEHHS! OAHAKOBOIO 3a 3HAYEHHSIM KyTa
BiAXWIIEHHSI BENIMKOrOMINKOBOI KiCTKM MpU Bapyci Mae
MUHYTM BinbLUe Yacy, HbX Mpy Banbryci. FAKLLO NpunycTuT
MOYaTKOBO OAHAKOBE 3a CTYNEeHEM YpaXE€HHS TKaHWH
BupocTkiB — CX i CKIN peBMaToigHMM 3ananeHHsM, To,
MIMOBIPHO, aHaTOMI4Hi CTPYKTYpY NaTepanbHUX BUPOCTKIB
niAAaTbCA NOYaTKOBIN AECTPYKLUii Ta KOMNpeCii paHilue,
HK NPy BapyCHIN, i YMOBU NS BAHUKHEHHS MOPIBHATBHUX
CTYNEHIB BiAXMNEHHS BENMKOrOMINKOBOI KiCTKM came 3a
BasibrycHoi aechopmaLlii y CTpyKTypax KomiHHOro cyrnoba
CKNafarTbCs paHille, HiX BiANOBIAHOMO CTyNeHs BiaXu-
NeHHs Y pasi BapycHoi Aedopmallii.

Pesynkraty gocnimKkeHHs nokasanw, Lo YacToTh Tpa-
NNSHHS BUMAZKIB i3 BUCOKAMM Ta HU3bKMMU 3HAYEHHSIMU
CTYNEHIB BUPAXEHOCTi MOKA3HWKIB B Pi3HNX BMPOCTKAX
BapilOKOThb Y LUMPOKMX Mexax. BigsHaunmo, o KniHiYHi
OLiHKM, siKi € Binbly iHTEerpansHUMK, JOBOMI 06'EKTUBHO
MOKa3yoTb CTaH BUPOCTKIB, 3HAYE€HHS MOPAOMETPUYHIX
NOKa3HUKIB BapitotoTb AeLlo cunbHilwe. CTyniHb Bupaxe-
HOCTI Takoro nokasHuka, sk 443 cyrnobosux NoBEPXOHb
BIJHOCHO HeroraHo BWU3Ha4aeTbCs 3a KNiHiko-Bidyarnisa-
LiIMHAMKM JaHuMK, ane po3nogin BUNagkiB 3a CTyneHem
aKTUBHOCTI B MOBEPXHEBMX [iNSHKaX ypaXKEHX BUPOCTKIB
(CX, naHHyc) i rmmbokwmx ginsHkax CKIMy xsopux Ha PA Ha
KniHiko-MOpdhoNoriYHOMY MaTepiani paHille He BUBHany.

BucHOBKU

1. Fpynun xBopux Ha PA 3 ypaXeHHAMMW KOMIHHMX Cy-
rno6iB, WO ycknagHeHi poHTanbHUMK AedopMaLismm
pi3Horo Buay (Bankryc —Bapyc), BiporigHo BiApisHATLCS
3a AesKUMU KNIHIYHUMK Ta KMiHiKo-BidyanisawinHumMm no-
KasHWKaMmm: CTyneHeM BiJXUNeHHS OCi BENIMKOrOMInkoBoi
KICTKM Bif, HOPMM (CepenHe 3HaYeHHs ANs BanbryCHX ae-
¢hopmaLinn maiixe B 1,5 pasa Buwe) Ta cryneHem 443 (y
naTeparbHWX BUpocTkax 060X KICTOK, Lo nepebyBatoTb y
CTaHi GinbLLOi KOMMPECii, YacTiLue TPannATbCSA BUNaAKM
3 BUCOKWM CTYMeHeM BUPaXEHOCTi).

2. MopdoMeTpuyHi rpapaLliiHi nokasHuku, ski no-
Ka3yroTb CTaH TKaHUH CyrnoboBKX NOBEPXOHb BUPOCTKIB
CTErHoBOi Ta BEMVKOTOMINKOBOI KiCTOK: GyoBa naHHycy
Ta 3ananeHHs, ctagis AMCTPOdiYHO-AECTPYKTUBHNX
3MiH cyrnoboBoi NOBEPXHi, aKTUBHICTb 3ananeHHs B
cy6xoHAparbHii CrOHrio3i — BUSIBMSIOTb Pi3HY YacToTy
TPanmsHHA Y TKaHWHaX YCix XBopux Ha PA 3 ypaxeHHsMM
KOMiHHWX cyrnoBiB, WO YCKNaaHWUNMCS dPOHTaNbHUMM
aedopmavismu.

3. Y BUpOCTKax KiICTOK OAHOMO BUAY, LLO YTBOPIOOTh
KOMiHHWIA Cyrnob, NOpIBHIOKYM BanbryCHY 1 BapycHy Ae-
¢hopmaLii, YacToTa TpannsiHHS BUNaAKIB Pi3HOTO CTYMeHs
BUPAXKEHOCTI OKPEMMUX MOPGOMETPUYHUX MOKa3HMKIB
BapiloE 3a PI3HOrO CTyneHst KOMMpecii: Ans nokasHuka
6yn0BK NaHHyCy Ta 3ananeHHs Bunagku 3 GinbLumm cTy-
neHeM BUPaXXeHOCTi YacTille TpannsoTbes Y BUPOCTKaX
CTErHOBOI KiCTKV 3 MEHLLIOK KOMMPECIEH0, ANns Noka3Huka
cragii 3 Bunapakm BUCOKOrO CTYNeEHs YacTille Tpanns-
10TbCA Y BinbLL HaBaHTaXEHWX BMPOCTKax 000X KICTOK,
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ANs nokasHuKa akTMBHOCTI PeBMaToigHOro 3ananeHHs
Yy CMOHri03i YacToTa BUMazKiB BUCOKOTO CTYMEHS 3aBXaM
6inbLua 3a BanbrycHoi Aechopmallii — i cepen BUPOCTKIB
3 GiNbLUOK KOMMPECIEHD, i cepeq BUPOCTKIB 3 MEHLLIOW
KOMMpecieto.

4. Y BMPOCTKax OQHOrO TUMY Pi3HUX KiCTOK, LIO
YTBOPIOKTb KOMIHHWIA CYrno0, MOPIBHIOYM Pi3Hi KICTKM
(cTerHoBa, BENMKOrOMInkoBa) 3a BasbrycHoi gecopma-
uii yacToTa TpannsHHS BUNaAKiB i3 BUCOKUM CTyneHeMm
BUPAXEHOCTi NokasHuka by1oBM NaHHYCy Ta 3ananeHHs
BUsIBUNacs OinNbLUOK Yy BUPOCTKAxX BENUKOrOMINKOBOT
KiCTKY; 3a BapycHoi AedhopMallii — y BUpOCTKax CTErHoBOI
KICTKM (HE3anexHO Bif BUpPaXeHoCTi komnpecii). Bunaaku
3 BMCOKMM CTyneHem nokasHuka ctagii A3 vacrTiwe
Tpannsnucs y BUPOCTKax CTErHOBOI KiCTKM, 0coBnmnBeo
y pasi BapycHoi Aedopmalii. Bunagkv 3 BUCOKUM CTy-
NEHEM MOKa3HVKa aKTWBHOCTI 3amaneHHs y CroHriosi y
BUMaAKy BanbrycHol dedopmMalii Tpannanues vacrile
B MeZliarnbH1X BUPOCTKax CTErHa (MEHLL KOMMPECoBaHi)
Ta B natepasnbHNX BUPOCTKaX BENMKOTOMINKOBWX KiCTOK
(BinbLL KOMNpecoBaHi); y pasi BapycHoi fechopmaLlii Aetlo
6inbLua yacToTa TpannsHHS BUNAZKIB i3 BUCOKUM CTyne-
HEM BUPaKEHOCTi BUSIBMEHa B MegianbHUX BUPOCTKax
cTerHa (ctaH GinbLuoi KoMnpecii).

5. Binblwa YacTtoTta TpansnsHHS BUNAAKIB i3 BUCOKUM
CTYyNeHeM BMPaxeHOCTi MOP(OMETPUYHOTO MOKa3HUKa
6yn0BM NaHHyCy Ta 3anarneHHs Npu BanbrycHivi aedopma-
Liii B 060X KiCTKax (CTETHOBII, BENWKOTOMINKOBIl), @ TAKOX
y CTErHOBIl KiCTLIi 32 BapyCHOI iedhopMallii BcTaHOBNeHa
y BUpPOCTKaX i3 MEHLLUM CTYNeHeM KOMMPECii; NoKa3HuKa
cragii I3 — 3aBxau B MedianbH1X BUPOCTKkax 000X KiCTOK
He3anexHo Big BUAY Aedopmalii Ta CTyneHs KOMNpecii;
MOKa3HWKa aKTWBHOCTI PEBMATOIAHOIO 3ananeHHs y
CMOHriO3i — TaKOX YacTille B MedianibHUX BUPOCTKaX
Mpy KOMMPECii Pi3HOro CTyneHst; y pasi BanbrycHoi de-
¢hopmaLii y CTErHoBIN KiCTLji Pi3HWLS YacTOT TpanmsHHS
MK MegianbHUM (KOMMpecis MeHLwa, YacToTa BuUnaakis
BVCOKOTO CTyneHs GinbLua) Ta narepanbHiM BUpOCTKaMu
Oyna cTaTUCTUYHO 3HAYYLLOHO.

MepcnekTBM NoganbLWMX AOCHiMKeHb. Pe3ynbra-
TV LbOTO KJTiHIKO-MOPEOOriYHOTO aHaMITUYHOrO AOCiA-
XEHHSI MOXYTb ByTV BpaxoBaHi Hacamnepes axiBLsamm,
LLO MIaHYHTb | BUKOHYIOTb €HA0MNPOTE3YBAHHS KOMIHHMX
cyrno6iB y xBopux Ha PA. Pe3dynbratit gOCRigXeHHs
nokasanu, Lo y xsopux Ha PA 3 dpoHTansHumm gedop-
MaLisiM1 KONiHHKX Cyrno6iB AesiKi KNiHiYH, BidyanizaLinHi
Ta (oyHKLOHaIbHi MOKa3HUKM 3yMOBIIHOIOTE OAHO3HAYHILLI
OLiHKM, 8 32 MOPONOriYHUMM NOKa3HUKaMM CTaH ypaxe-
HWX TKaHWH BUPOCTKIB CTErHa Ta BENWUKOrOMINKOBOI KICTKM
Bapitoe GinbLue, 3ymMOBMiolun NoTpedy peTenbHILLoro
OLIiHIOBaHHS CTaHy naHHycy Ha noBepxHi CX abo noBepxHi
Cy6XoHAparnbHOI KiICTKW, aKTUBHOCTI PEBMATOIAHOrO 3ana-
NEHHS1 y CNOHrio3i BUPOCTKA, — MIMOBIPHO, 3aCTOCOBYHOUM
BidyanisayjiiHi METOAM 3 BUCOKUM PO3PI3HEHHSAM. Y XBO-
pux Ha PA 3 hpoHTansHUMK fecopMaLlisiMm KOmiHHOTO
cyrnoba B pasi BiAHOCHOI 36epeXeHOCTi MiCTOCTPYKTYP
BUPOCTKIB, ki He MiAnsratoTb XipypriyHoMy BUAANEHHIO,
BMCOKa YacToTa 3anarbHWX 3MiH BUCOKOTO CTYMEHs! MOXe
6YyTI NoKa3aHHSIM 40 NPU3HAYEHHS KYPCiB NPOTUPeBMa-
ToigHoi Tepanii.
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MeTta po60oTH — BUSIBINEHHS MPUYMH (hOPMYBaHHS iHBaniAHOCTI BHACNIZOK TpaBM MiKTbOBOrO cyrnoba.

Matepianu Ta metoau. Obctexwnu 56 iHBanigis BHacNiZoK TpaBM NMiKTbOBOTO cyrnoba. MpuynHu hopMyBaHHS iHBanNigHOCTI
BM3HAYanNM 3a KpUTEPISIMU OOMEXEHHS! KUTTELISNBHOCTI Nig yac BctaHosnexHs rpyn (1, 11, 111) inBanigHocTi. MpoTtsirom pobotn
BPaxoByBasu caMme MefyyHi NPUYMHK, ki NPU3BENM A0 CTINKWUX (DYHKLIOHAMbHMX i MOPHONOTiYHUX NOPYLLEHD.

Pesyniratu. [lo iHBanigHOCTI Npr3Boanv doyHKLOHarbHi (KOHTpakTypa Ym aHkinos —y 100 % noctpaxaanux) Ta MopdonoriyHi
(noBinbHe 3poLueHHs — 33,9 %, aedopmalii kicTok NikTboBoro cyrnoba — 32,1 %, HeBponarii NPOMEHEBOTO, CEepeaNHHOrO,
NiKTbOBOTO HepBiB — 16,1 %, XubHi cyrnobu — 8,9 %, 3actapini BuBuxu — 5,4 %, nedektv ronisku npomens — 1,8 %, octeo-
Mieniti — 1,8 %) nopyLUeHHs NikTbOBOTO cyrnoba.

®yHKUioHabHi NOPYLUEHHS, SIK-OT KOHTPaKTYPY, YacTiLle BUSBASN Nif Yac KOHCePBaTUBHOIO NikyBaHHS (24,5 %), HakiCTKoBOro
ocTeocuHTe3y (45,3 %) Ta octeocuHTe3y Wnuuamm Ta reuHTamu (15,1 %), a aHkino3 — nig Yac KOHCEPBATUBHOIO NiKyBaHHS
(2 i3 3 BunagkiB).

MopdhonoriuHi nopyLIeHHsI, SK-0T XMGHI Cyrnobu, YacTille BUSBNSANN Mig Yac KOHCEPBaTUBHOIO JiKyBaHHS Ta HAKiCTKOBOMO
ocreocuHTesy (10 40 %); NOBiNbHeE 3POLLEHHS — NPOTSAIOM HaKICTKOBOIO OCTEOCUHTESY (42,1 %), 4epe3KiCTKOBOrO OCTEOCUHTESY
(21,1 %) Ta KoHCepBaTMBHOrO NikyBaHHs (21,1 %); HeBponarTii — NiA Yac HakiCTKOBOro ocTeocuHTe3y (44,5 %) Ta YepeskicTko-
BOro octeocuHTesy (33,3 %); 3actapini BUBMXU — NPOTSIOM KOHCEPBATUBHOTO NikyBaHHst (66,7 %); Aedopmalii KicTok — nig
yac Hakictkooro octeocuHTesy (50,0 %) Ta koHcepBaTUBHOTO nikyBaHHs (38,9 %).

BucHoBku. MprumHu dhopmyBaHHs iHBaNigHOCTI BHACMIZOK TPaBM MiKTLOBOTO cyrnoba: MopdonoriyHi (MOBiNbHe 3POLLEHHS!
nepenomis — 33,9 %, aecdopmallii KicTOK, LLO YTBOPIOKTb NikTbOBWIA Cyrnod, — 32,1 %, Heponarii — 16,1 %, XubHi cyrnobu —
8,9 %, 3actapini BuBuxu — 5,4 %, Aedekt roniskm npomeHs — 1,8 %, octeomienit — 1,8 %) Ta dyHKUiIOHANbHI (KOHTPaKTYpU
3 (PYHKLiOHANbHO HEBUMAHMMY AianasoHamu pyxy — 25,0 %, aHKiNnoan y dyHKLiOHanbHO HEBUTBHOMY NOMOXeHH — 5,4 %)
cTaHu. MopyLueHHst MopdhonoriyHOro Ta yHKLIOHaNBLHOrO CTaHy NiKTbOBOTO Cyroba, Lo NpU3BOASTL A0 iHBANIAHOCTI, MOXYTb
3anexaru i Big TSKKOCTi TpaBM, i Bif, BUAIB i IKOCTi NiKyBaHHS.

The causes of disability as a result of the elbow joint injuries

A. M. Domanskyi, O. Ye. Loskutov, V. M. Khomiakov
The aim of the work is to find out the causes of disability as a result of the elbow joint injuries.

Materials and methods. 56 people disabled due to elbow joint injuries were examined. Identification of the disability causes
was performed according to the criteria of life activity limitation in the disability groups (I, I, Ill) establishment. In this research,
the medical reasons that led to persistent functional and morphological disorders were considered.

Results. The conditions of the elbow joint that led to disability consisted of functional disorders in the form of contracture or
ankylosis which were observed in 100 % of the affected patients, and morphological disorders in the form of slow healing —
33.9 %, deformities of the elbow joint bones — 32.1 %, neuropathies of the radial, median, ulnar nerves — 16.1 %, false joints —
8.9 %, obsolete dislocations — 5.4 %, defects of the radial head — 1.8 % and osteomyelitis — 1.8 %.

Functional abnormalities in the form of contracture were more frequently observed in conservative treatment (24.5 %), extra-
medullary osteosynthesis (45.3 %), and osteosynthesis with K-wires and screws (15.1 %), and ankylosis — in conservative
treatment (2 of 3 cases).

Morphological disorders in the form of: pseudoarthrosis were more often found in conservative treatment and extramedullary
osteosynthesis (40 % each); slow healing — in extramedullary osteosynthesis (42.1 %), transosseous osteosynthesis (21.1 %)
and conservative treatment (21.1 %); neuropathy — in extramedullary osteosynthesis (44.5 %) and transosseous osteosynthesis
(33.3 %); obsolete dislocations — in conservative treatment (66.7 %); bone deformities — in extramedullary osteosynthesis
(50.0 %) and conservative treatment (38.9 %).

Conclusions. The reasons for the formation of disability as a result of the elbow joint injuries are: a) morphological conditions
in the form of slow fractures healing (33.9 %), deformities of the elbow joint bones (32.1 %), neuropathies (16.1 %), pseu-
doarthrosis (8.9 %), obsolete dislocations (5.4 %), defects of the radial head (1.8 %) and osteomyelitis (1.8 %); b) functional
conditions in the form of contractures with functionally impaired range of motion — 25.0 % and ankylosis in functionally impaired
position — 5.4 %. Disorders of the morphological and functional state of the elbow joint leading to disability may depend on
both the severity of the injuries and the types and quality of the treatment.
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MpuunuHbLI GopMUpOBAHUA UHBAAUAHOCTU BCAEACTBUE TPABM AOKTEBOr0 CycTaBa

A. H. AomaHckui, A. E. AockyTos, B. H. XomsikoB
Llenb paGOTI:I = onpegeneHue npuynH CbOpMVIpOBaHVIﬂ VHBaNUAHOCTU BCIEACTBME TPABM JTOKTEBOrO CyCTaBa.

Matepuanbi n metoabl. Obcnegosanu 56 MHBaNMAOB BCNEACTBME TPaBM NOKTEBOrO cyctaea. [MpninHbI hopMMpoBaHNS
VHBaNWOHOCTX ONPEaensnn COrnacHo KpUTEPUSIM OrpPaHNYeHNs Xu3HeaeaTenbHOCTW npu yctanosneHun rpynn (1, 11, 111)
VHBanNuaHocTu. B paboTe yuuTbiBanu MMEHHO MEOULMHCKME NPUYUHBI, KOTOPbIE NPUBENW K CTOMKUM (DYHKLIMOHAMBHBIM 1
MOPONOrUYECKM HapYLLEHNSIM.

Pesynbrathbl. MiHBanMaHoCTL 06ycnoBnmBany yHKLUMOHaNbHbIE (KOHTPaKTypbl MK aHkunossbl — y 100 % noctpagasLumx)
1 mopchonoruyeckue (3ameaneHHas koHconuaaums — 33,9 %, gedopmauun kocten — 32,1 %, HeBponaTum Ny4eBoro, cpe-
[VHHOTO, NOKTeBOro HepBoB — 16,1 %, NoxHble cycTasbl — 8,9 %, 3acTapenbie BbiBUXU — 5,4 %, fedekTbl ronoBky yya —
1,8 %, octeomuennTbl — 1,8 %) HapyLueHus. PyHKLUMOHANbHbIE HAPYLLEHWS, @ UMEHHO KOHTPAKTYpbI, Yalle oTMevanu npu
KOHCepBaTUBHOM fledeHnn (24,5 %), HakocTHOM ocTeocuHTese (45,3 %) 1 ocTeocuHTese cnvuamu u BuHTamu (15,1 %), a
aHKIII03 — NPU KOHCEPBATUBHOM nedeHnm (2 13 3 crydaes). Mopdonornieckue HapyLLeHUsl, 8 UMEHHO NOXHBIE CyCTaBbl YaLle
[AMarHoCTMPOBaIM NPy KOHCEPBATUBHOM JIE4EHWUM U HAKOCTHOM ocTeocuHTe3se (Mo 40 %); 3ameaneHHON KOHCONMaaLuy — npu
HaKOCTHOM ocTeocuHTese (42,1%), YpeskocTHoM ocTeocuHTese (21,1 %) n koHcepBaTUBHOM neveHum (21,1 %); HesponaTm —
NPW HAaKOCTHOM ocTeocuHTese (44,5 %) n ypeskocTHom ocTeocuHTese (33,3 %); 3acTaperble BbIBUXY — NPU KOHCEPBATUBHOM
neyeHuu (66,7 %); oedopmaLym KoCTet — Npu HakocTHOM octeocuHTese (50,0 %) 1 koHcepBaTUBHOM neveHn (38,9 %).

BbiBogbl. MpuumHbI (hOPMUPOBaHWS UHBANMMAHOCTW BCMEACTBME TPaBM JTIOKTEBOMO CycTaBa: MOpdonoruyeckue (3ames-
neHHoe cpacTanue nepenomos — 33,9 %, pecopmaumm koctent — 32,1 %, HeBponatum — 16,1 %, noxHble cyctasbl — 8,9 %,
3acrapenble BblBUXU — 5,4 %, fedekTbl ronosku nyya — 1,8 %, octeommenutbl — 1,8 %) U yHKUMOHAmMbHBIE (KOHTPaKTYpbI
B (DYHKLMOHAMNBHO HEBBLIOAHOM AnanasoHe asukeHns — 25,0 %, aHkunosbl B YHKLUMOHANBHO HEBLIFOAHOM NONOXKEHUN —
5,4 %) cocTosiHns. HapylieHne Mopdonornyeckoro 1 (yHKUMOHANbHOMO COCTOSHUS MOKTEBOrO CycTaBa, MpUBOAsLLMe K

VHBaNUAHOCTU, MOTYT 3aBUCETb U OT TAXECTU TpaBM, U OT BUAOB U Ka4eCTBa NeveHn4.

|HBanigHICTb BHACMIZOK TPaBM € BaXIMBOK MEOMKO-COLY-
anbHoto Npobrnemoto. KinbkicTs iHBanigiB cepen A0pOCnoro
HaceneHHs y 2017 p. B YkpaiHi — 13 936 oci6. 3-nomix Hux
1230 nocTpaxaganix yrnepLLe Bu3HaHi iHBarigamm BHaciook
TpaBM BEPXHbLOI KiHLBKW. 3a nokanidalieto YLIKOmKeHb
iHBanigM 3 TpaBMamM nneva i NevoBoro cyrnoba CraHo-
B 39,7 %, nepeannivys i nikTboBoro cyrnoba — 26,3 %,
kvicTi— 33,7 % Bunaakis. KoHTpaKTypw 11 aHkinoaw NikTboBoro
cyrnoba — npuynHa iHBanigmsauii y 12,7 % sunagkis [1].

IHBanigu3auia noctpaxganux 3yMoBrieHa TSXKKICTIO
TpaBM i iXHiX Hacnigkie, a TakoX HECBOEYaCHO, He-
cneLianiaoBaHOK MeOWUYHOK 0MOMOrO, NOMUIKaMU
LliarHoCTUKM 1 nikyBaHHs, fedektammn peabinitauii Ta
MeayKo-ekcnepTHoi pobotu [9,11].

BigHOBNEHHS (OYHKLT MiCNs TSHXKUX TpaBM MiKTbOBOrO
cyrnoba — cknagHa 1 HeBupilleHa HUHI npobnema. Lie
3yMOBIEHO nepepyciM BiomexaHiyHow BynoBOK LibOro
cyrnoba, BiAcyTHIiCTIO AndepeHLiioBaHoro nigxogy Ao
nikyBaHHs 1 peabiniTavji Takux xBopux [2].

Merta po6otu

BusiBneHHs nprymrH dhopMyBaHHS iHBanigHOCTI BHACNIAOK
TpaBM NiKTLOBOTO Cyrnoba.

Martepianu i meToAU AOCAIAKEHHA

[LocnigxeHHs 3gircHunm 3a matepianamm [HINPoOBCbKOT
TpaBMaToMOriYHO MeauKo-CoLlianbHOi EKCNEPTHOI KOMICIT
Ne 1 3a nepiog 2012-2017 pp. KinbkicTb nocTpaxganmx
i3 Hacnigkamu Tpaem NikTbOBOrO cyrnoba — 56.

Cepen noctpaxganux 62,5 % 4onosikie, 37,5 %
XiHoK. BinbLwictb (92,9 %) — ocobu npavesnaTHoro Biky
(Big 18 mo 59 pokis). CepenHin Bik — 42,3 + 1,7 poky.

lNopin nocTpaxganux 3a rpynamu iHBanigHocTi: | rpy-
na— He 6yrno, inBanigamu Il rpynu BuaHaHi 9 (16,1 %) oci,
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Il rpynn — 41 (73,2 %) ocoba; no3a rpynoto iHBanigHocTi,
ane 3 BigCOTKaMuU BTpaTW NpaLe3faTHOCTi BHACMIZOK
BUPOBHUYMX Tpasm — 6 (10,7 %) nocTpaxganux.

MpyynHKn opmyBaHHs iHBanNigHOCTI BHACNZOK YLU-
KOMKEHb NMIKTLOBOrO cyrnoba Br3Havanmu 3a CTyrneHem
0BOMEXEHHS XKUTTERIANBHOCTI MiJ Yac BCTAHOBMEHHS
rpyn iHBanigHocTi (IHCTpYKUis Npo BCTAHOBMEHHS rpyn
iHBanigHocTi) [4], KpUTEPISIMW BCTAHOBIEHHS CTYMEHS
CTilKOI BTpaTN NPOQeCiHOI NpaLe3naTHOCTi Y BifcoTkax
npaLiBHUKaM, SiKUM 3anofisiHO YLUKOXKEHHS 300POB's,
noB’si3aHe 3 BUKOHaHHSM TpyaoBux ob6os’sskiB (Ha-
ka3 MiHicTepcTBa 0xopoHu 3a0poB’s Ykpainu Ne 420
Big 05.06.2012) [5].

MpoTsirom po6oT BpaxoByBanu came MeAUYHi
MPUYMH, SKi NPU3BENN 4O CTINKUX PYHKLIOHaNbHUX no-
PYLLEHb | BCTAHOBNEHHS rpynk iHBanigHocTi abo BiacoTkiB
BTpaTV NpoeciiHOi NpaLe3aaTHocCTi.

3a knacudikauielo KpUTepiiB XUTTERIANLHOCTI Ta
CTYNEHiIB iX BUpaXeHOCTi [4], npu nerkomy cTyneHi 06-
MEXEHHS! KUTTEQIANBHOCTI rpyny iHBanigHOCTI HE BCTa-
HOBIOKOTb; Mpy nomipHomy — |l rpyna iHBanigHoCTi; Npu
BupaxeHomy — |l rpyna iHBanigHoOCTi; Npu 3Ha4HoMy — |
rpyna iHBanigHocTi A umn b.

[nsa ouiHoBaHHS (hyHKLIT OOMEXEHHS XUTTEQIANb-
HOCTi BMKOPUCTOBYBANM KpuTepii yHKLioOHanbHOro Ta
MOpdONOoriYyHOro CcTaHy NikTboBOro cyrnoba. OcHoBHa
¢hyHKuis nikTboBOro cyrnoba nonsrae y 3abesneyeHHi
po3TaLLyBaHHS! KUCTi Y Pi3HIX MPOCTOPOBMX MOMNOKEHHSIX
LLIOAO Tina; NPW 3rMHaHHi Ta cyniHaLlii Aae MOXNMBICTb Nia-
HOCUTY KCTb O 0BMWY4s, poTa, rpyAHOI KITiTkW (He06XigHO
AN iou, nig Yac oasraHHs, ririeHiYHUX npoueayp ToLwo), a
MPY PO3rMHaHHI Ta NpoHaLii — 3axonuTu NpegmMety. Tomy
BU3Ha4YeHHS 06Csry pyxiB y NikTboOBOMY Cyrnobi € Bkpali
Baxnveum [3].

HopmanbHwit 06csr 3rMHaHHs! | pO3rMHaHHS! B NiKTbO-
BoMY cyrnobi ctaHoBuTb Big 0° o 140° (£10°), kopucHa

KnaloueBble cnoBa:
NOKTEBOW CyCTaB,
TpaBMa, AeyeHue,

WHBAAMAHOCTb.

Maronorus. 2020.
T. 17, Ne 2(49).
C. 222-227
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MopdonoriyHuii ctaH

[HedekT roniskn NpomiHo

MoBinbHe 3poLLeHHst

amnnityaa pyxy —Big 30° oo 130°, a 3HayHa KinbKicTb py-
XiB Ans 3a6e3neyeHHs NOBCAKAEHHOIO XUTTS NPOXOASTh
ayroto 60—120°. CepeaHe 3Ha4eHHst HopManbHoro obesry
cyniHaii — 85°, npoHauii — 70°, a ans 3abesneyeHHs
NOBCAKAEHHWX XUTTEBUX NOTPeD JocTaTHs amnnityda
cyniHauii Ta npoHauii 50-0-50° [8,9].

lMopyLUeHHs pyxiB y NikTbOBOMY cyrnobi nposiBns-
I0TbCS B KOHTPAKTYpaX, Ski MatoTb CTYNEHi BUPAXEHOCTI,
BPaxoByHOUN (YHKLIOHANBHO KOPUCHI NMomnoxeHHs. 3a
KpUTEpiaMU BCTAHOBIIEHHA CTYMEHs CTiKOi BTpaTu
npodheCiHOI NpauesaaTHoCTi [5], ki 36iratoTbes 3 kna-
cudbikauiero Meito [6], po3piHsitoTb CTyneHi 06MeXeHHs
aMMIITyaun 3rvHaHHS Ta PO3rMHAHHSA B NIKTEOBOMY CYrI0-
6i: nomipHui — 100° i GinbLue; BupaxeHuin — Big 99° oo
50°; 3Ha4HUI — MeHLLe Hix 50°.

KpuTepii cTiikux MoponoriyHo-pyHKLiOHaNbHNUX
NopyLLEeHb NiKTLOBOrO Cyrnoba, 3a HasBHOCTI AKMX Mo-
CTpaxganux BM3HatoTb iHBanigamm [4]:

— a@HKino3 nikTboBOro cyrnoba y yHKUioHansHoO
HEBWMQHOMY MONOXEHHI — Mif KyToM MeHLe Hix 80° Ta
noxap 90°;

— NIKTbOBUI CYrN06, LU0 XMTAETbCSA BHACTIZOK Pe3ek-
uii cyrnoboBoi noBepxHi nne4voBoi abo NiKTLOBOI KICTOK;

— XuBHUI cyrnob nneva abo 060X KICTOK nepeanivys;

— pi3Ko BUpaXeHa KOHTpaKTypa MikTboBOro cyrnoba
y PyHKLIOHaNBEHO HEBUTQHOMY MOMOXeEHHI (PO3rMHAHHS
MeHLUe Hix 30°, 3ruHaHHs noHag, 130°);

— KOHTpaKTypa nepeannivys B MOMOXeHHi NOBHOI
npoHaLiji.

Y DocnimKeHHi BUKOpUCTanu MeToam JOKyMeHTarb-
HoOro obniky Ta BapiaLlinHOi CTaTUCTUKN.

Pe3yabTati

Mopin nauieHTiB 3a nokanisauieto TpaBmu: 46,4 % (26
0CiD) 3 YLIKOMKEHHAMM AMCTanbHOro Metaenidisy nne-
YyoBoi kicTku; 8,9 % (5 0Cif) 3 YLUKOmKEHHSIMU FOMiBKM
npomeHeBoi KicTku; 14,3 % (8 ocCib) 3 yLKOmKEHHAMU
npoKcMMarnbHoro meTaenidisy nikTboBoi kicTku; 25,0 %
(14 ocib) 3 nepenomamm KiCTOK nepeansivys, Lo ckna-
[iatoTb NikTbOBWI cyrnob; 5,4 % (3 ocobu) 3 nepenomamu
NMeYoBOi KIiCTKW, NOEQHAHUMM 3 NepenoMamu KicToK
NepeanmivYs, Lo YTBOPIOTL NiKTLOBWIA Cyrnob.

OcTteowmienit I 1,8 %

Hedopmauis

| RERA

3acTapinui BuBmnx . 54 %

_____BECARC
I
| EXE

Hesponarisa

XubHui cyrnob

MpaBa pyka TpaBmMoBaHa y 26 (46,4 %) ocib, nia—y
30 (53,6 %).

Mpwunun Tpasmu: AOTM - 16,1 %, katoTpaBma —
5,4 %, nis mexaHiami — 21,4 %, nafiHHS 3 Hir Y1 CTinb-
uiB — 57,1 %; BupobHuui Tpasmm — 10,7 % Bunaakis,
nobytosi — 89,3 %.

BinbLuicts (73,2 %) — iHBanian Il rpynu, Wwo 3ymos-
NEHO TSHKKICTIO TPaBMW, TPUBANUMM CTPOKaMM NiKyBaHHS
BHaCnifoK ycknagHeHb, a TakoX BTPaTor Npodecii yuun
HeOoOXiAHICTIO NepeHaBYaHHs. Taki nocTpaxaani manm
MOMIPHWI CTYMiHb OBMEKEHHS XMTTEAIANBHOCTI. IHBANIAN
Il rpynm (16,1 %) Mann BUpaxeHuii CTyniHb OOMEXEHHS
KUTTEZIANBHOCTI, HACMIAKA CYMILLEHUX TPaBM KiHLIBKM 3
iHLWYMK OpraHamm i cuctemamm, noTpebyBant YacTKOBOI
CTOPOHHBOI OMOMOTM 11 0COBNMBMX YMOB MpaLii Ta nobyTy.
Y 6 (10,7 %) nocTpaxpanmx i3 Hacnigkamm BUPOBHNYMX
TPpaBM BCTAHOBUMW NErkuin CTyMiHb OBMEXEHHS XUTTEI-
ANBHOCTI; iM iHBaNiAHICTb He B13HaYasnu, ane BCTaHOBMHO-
Banv BiACOTKW BTPaTV NPOeCilHOI NpaLie3aaTHoOCTi — Bif
5% 0o 25 %.

MopdodyHKLUiOHaNbHI CTaHM NiKTbOBOrO cyrnoba,
L0 NpU3BOAMNYM A0 iHBanigHOCTI Ta KOTPi MOXHa Bu-
3HAYMTU AK YCKNagHEHHS NaTornoriYHoro mpouecy Ta
niKyBaHHS, HaBefeHi Ha puc. 1. OyHKUioHanbHi nopy-
LUEHHS, SK-OT KOHTPaKTYpy YM aHKino3, AiarHocTysamm
y 100 % nocTpaxaanux Ha hoHi MOpconorivHKX nopy-
LUeHb: MOBINbHOrO 3poLleHHs — 33,9 %, aedopmauin
KicToK nikTboBOro cyrnoba (HempaBUNbHO 3pOLLEHI
BHYTpiWHboOCyrnobosi nepenomu towo) — 32,1 %,
HeBpoNariii NPOMEHeBOro, CEpPeaNHHOro, NikTbOBOTO
HepsiB — 16,1 %, xubHux cyrnobis — 8,9 %, 3actapinux
BUBMXiB — 5,4 %, AedekTiB ronisku npomeHs — 1,8 %,
octeomieniTia — 1,8 %.

IHBanigmaytoummMy Bynum ctaHn 3 yHKLiOHaNBLHO He-
BUMAHUMM AianasoHamm pyxy B NiKTbOBOMY Cyrnobi npu
BUP@XEHMUX i 3HAYHNX CTYMEHsIX KOHTPaKTypu, CyMapHO
craHoBnsum 25,0 % (puc. 2), i 3 PyHKLUIOHaNBLHO HEBUTiA-
HUMV MONOXEHHAMM NPy aHKiNo3i — 5,4 %.

Y pasi BUHUKHEHHS YCKMaaHEHb, SK-OT KOHTPaKTypu
nikTEOBOrO cyrnoba y yHKLioHaNbLHO BUrigHOMY Aiana-
30Hi pyXYy, iHBanian3yro4Mmm Bynu nposiBy MOpgONoriYHUX
NopYyLUEHb: NOBINbHE 3poLLeHHs nepenomis (48,7 %),
Aecopmalii KICTOK, L0 YTBOPIOKTb NiKTbOBWIA CYrnob

Puc. 1. Mopdonoriyni Ta dyHKLiOHaNbHI
CTaHW NiKTbOBOrO cyrnoba, Lo Npu3BoaAsTL
[10 iHBanigHoCTI.
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(30,8 %), HeBponaTii NPOMEHeBOro, NiKTLOBOTO, cepe-
AnHHoro HepsiB (12,8 %) (mabr. 1).

Y Bunagky yHKUIOHANbHO HEBMMIZHWUX KOHTPAKTyp
nikTe0BOrO cyrnoba cepen MOpPGONOrivyHNX NOpYyLUEHb
3ae6inbLoro Bu3HayYanm Hesponartii (28,6 %), aedop-
maLii KicTok (28,6 %), xubHi cyrnobu (21,4 %), 3actapini
BuBuxm (21,4 %).

NikyBaHHs TpaBM nikTboBOro cyrnoba (puc. 3)
3[iCHIOBaNK, 3aCTOCOBYIOUM KOHCEpBaTUBHI (26,8 %)
1 onepatusHi (71,4 %) meToaw, WO BMIMBanu Ha pe-
synetatn. OpuH noctpaxaanui (1,8 %) i3 3actapinum
BVBUXOM [71st OTPUMaHHS MEANYHOT AOMNOMOTY He 3Bep-
TaBcs. OnepaTuBHi BTpyYaHHs BKMOYanu HaKiCTKOBUI
octeocuHTes (42,8 %), 4epesKiCTKOBUM — anapaTtamu
InisapoBa Ta cTpmwxHeBuMu (12,5 %), wnmugamu Ta
rBuHTamm (16,1 %).

3B’A30K MiX BUAAMM MiKyBaHHS Ta PYHKLOHaNbHUM
CTaHOM TNiKTbOBOrO Cyrrnoba HaBedeHO B mabnauui 2.
KoHTpaKkTypu YacTiLLie BUSIBNSNV MiJ Yac KOHCEPBATVUBHOTO
nikyBaHHs (24,5 %), HakicTkoBOrO ocTeocuHTe3y (45,3 %)
Ta OCTEOCUHTE3Y LWinnuamMu, rBuHTamu (15,1 %), a aHki-
103 —y pasi KOHCEPBATUBHOTO NiKyBaHHS (2 3 3 BMNaakis).

3B’30k MiX BuAaMK NikyBaHHSA i MOPONOrivyHNM
CTaHOM NiKTbOBOTO cyrnoba HaBeaeHo B mabriuyi 3. XvbHi
cyrnobu YacTille BU3Ha4Yanm npoTaromM KOHCEPBaTUBHO-
ro NMiKyBaHHs 1 HakicTkoBoro octeocuHtesy (no 40 %);
NOBINbHE 3POLLEHHS — Mif Yac HaKICTKOBOrO OCTEOCUH-
Tesy (42,1 %), yepeskicTkoBoro octeocuHtesy (21,1 %),
KOHcepBaTVBHOro nikyBaHHs (21,1 %); HeBponatii — y
pasi HakicTkoBoro octeocuHtesy (44,5 %), yepeskicT-
koBoro octeocuHTedy (33,3 %); 3actapini BUBMXM — Mig
yac KoHcepBaTUBHOTO NikyBaHHs (66,7 %); Aedopmalito
KICTOK — NpOTArom Hakictkooro octeocuHtesy (50,0 %),
KOHCepBaTMBHOrO NikyBaHHs (38,9 %).

06roBopeHHA

3a paHumun haxoBoi niTepaTtypu, Hacnigku Tpasm
nepeannivys i nikTboBoro cyrnoba, siki NPUMBOASATL A0
iHBanigHoCTi, cTaHoBNATL 26,3 % BUNaAKiB BiA iHBaniaiB
BHaCMiJOK TpaBM BepXHbOi KiHUiBKW. KOHTpakTypu 1
aHkKinosw nikTboBoro cyrnoba — npuynHa iHBanigunaawii y
12,7 % sunagkis [1].

3a pesynsratamut OCNIMKEHHS, SKe 34INCHUNKW, A0
iHBanigHOCTI NPM3BOANMM OYHKUIOHAMbBHI (3HAYHI KOHT-
paktypu — y 25,0 %, aHkinosu — 5,4 % noctpaxganux)
i MopcponoriyHi (noBinbHe 3poLeHHs — 33,9 %, pedop-
maLji kicTok nikTeoBoro cyrnoba — 32,1 %, HeBponarii
NPOMEHEBOr0, CepeayHHOrO, MiKTbOBOro HepaiB — 16,1 %,
XUBHi cyrnobu — 8,9 %, 3actapini BuBuxu — 5,4 %, ne-
¢hekT ronisku npomersi — 1,8 %, octeomienitn — 1,8 %)
NOPYLUEHHS NiKTbOBOro cyrnoba.

®yHKUioHanbHI Ta MOPAONOTiYHi MOPYLIEHHS Y TiK-
TbOBOMY Cyrno6i 3yMOBMEHi TSXKKICTHO TPaBMU, TaKTUKOK
NiKyBaHHS.

®yHKLUiOHaMNbHI MOPYLLIEHHS, IK-OT KOHTPAKTYPY, YacTiLLe
JiarHocTyBanu nig Yac KoHcepBaTMBHOTO (24,5 %) v onepa-
TMBHOTO (HaKiCTKOBMIN OCTEOCUHTES — 45,3 %, OCTEOCHHTE3
wnuusmu, reuHTamMmn — 15,1 %) nikyBaHHs, a aHkinos —
MPOTSArOM KOHCEPBATWBHOTO NiKyBaHHS (2 i3 3 BUNaaKis).

MopdonoriyHi MopyLIeHHs!, SK-0T XWUBHi cyrnobw,
yacTille BUSABSNM MiZ Yac KOHCEPBATUBHOIO NiKyBaHHS
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Puc. 2. CTyniHb BUpaxeHOCTi KOHTPaKTYp MikTbOBOrO cyrnoba 3 thyHKLioHanbHO BUrigHUMK abo
HEBUMIAHUMM PyXamu 4 MONOXEHHAMM.

He nposoaunock
1,8 %

KoHcepBaTtuBHe
26,8 %

OnepaTnBHe
71,4 %

Puc. 3. CTpykTypa BIAiB NiKyBaHHS.

Tabnuus 1. 38’30k Mix yHKLiOHaNbHAM | MOPONOTiYHUM CTAHOM MIKTbOBOTO

cyrnoba
®yHKUiOHaNbHUI CTaH NiKTLOBOTO cyrnoba

®yHKUiOHaNbHO DyHKUiOHaNbHO HeBUriAHa
BUrifHa amnnityaa amnniTyaa pyxy Y4y NonoxeHHs

pyXy
YUY NOSOXEHHA

Awinos |
asc % lago. [% Jabc. [% |

MopchonoriyHui cTaH
nikTbOBOro cyrno6a

KoHTpakTypa KoHTpakTypa

XubHuii cyrnob 1 2,6 3 214 1 33,3
[NoBiNbHE 3pOLLEHHS 19 48,7 0 0 0 0
HeBponaris 5 12,8 4 28,6 0 0
3actapini BuBnxu 0 0 3 21,4 0 0
[lechekT ronisku NPOMeHs 1 2,6 0 0 0 0
Octeomienit 1 2,6 0 0 0 0
[ecopmalis KicTok 12 30,8 4 28,6 2 66,7
3aranom 39 100 14 100 3 100

Tabnuus 2. 38’330k MiX BUAaMu NikyBaHHS | yHKLOHANbHUM CTaHOM NiKTbOBOTO
cyrnoba

Bup nikyBaHHA DyHKUiOHaNbHUI CTaH NiKTLOBOrO cyrno6a

Kowtparrypa [ Awdnos [ 3aranow
aoc % |

KoHcepBaTusHe 13 245 2 66,7 15 26,8
OnepatusHe
HakicTkoBuii ocTeocuHTes 24 453 0 0 24 42,8
YepeskiCTKOBUI OCTEOCUHTES 7 13,2 0 0 7 12,5
Lnuusimum, rBuHTamm 8 15,1 1 33,3 9 16,1
He 6yno 1 1,9 0 0 1 1,8
3aranom 53 100 3 100 56 100
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Tabnuus 3. 38’530k Mix BUgamMU NikyBaHHs i MOPOMOriYHAM CTaHOM MiKTBOBOTO Cyrrioba

MopchonoriyHui cTaH NikTbOBOro cyrnoda

XubHun
cyrno6

Bup nikyBaHHA

MNoBinbHe
3pOLLEHHsA

HeBponaris

3acrapini
BUBUXYU

OedekT roniBku | Octeomienit Oedopmauis

KiCTOK

KoHcepsaTueHe 2 40 4 2110 0 2 667 0 0 0 0 7 38,9
OnepatusHe
HakicTkoBuIn 0cTEOCHHTES 2 40 8 421 4 44,5 0 0 1 100 0 0 9 50,0
YepesKiCTKoBWIA OCTEOCUHTES 0 0 4 21,1 3 33,3 0 0 0 0 0 0 0 0
LWnwui, renHTM 1 20 3 18,8 2 22,2 0 0 0 0 1 100 2 11,1
He 6yno 0 0 0 0 0 0 1 33,3 0 0 0 0 0 0
3aranom 5 100 19 100 9 100 3 100 1 100 1 100 18 100
Ta HakicTkoBoro octeocuHtesy (no 40 %); noBinbHe MNepcnekTBKU NnoganbLUNX JOCHIMKEHb NONAralTb
3POLLEHHSA — NPOTArOM HaKiCTKOBOrO OCTEOCUHTE3Y B yHidpikaLii nigxoais cnewianisoBaHoi MegUYHOI LONOMO-
(42,1 %), yepeskicTkoBoro octeocuHTesy (21,1 %) Ta KoH- 1 Ta CKnaaaHHs andepeHLiioBaHoi Nporpamm MeAUYHOI
cepBaTMBHOrO NikyBaHHs (21,1 %); HeBponarii — nig Yac peabiniTawji npu TpaBMax NikTbOBOrO cyrnoba.
HakicTKoBOro octeocuHTe3y (44,5 %) Ta YepeskiCTKOBOro
octeocuHTesy (33,3 %); 3acTapini BUBKUXV — MPOTArOM
KOHCEpBATUBHOTO MikyBaHHs (66,7 %); aedopmauii ~ PIHaHCyBaHHA HAP A3 oA
KICTOK — NiZL Yac HAKICTKOBOTO OCTeOCHHTeY (50,0 %) Ta  ACCNAXEHHA BikOraKe B pauikax HAP A3 <Atinponerposeoka
. 0 MeAnUHa akapemis MO3 YkpaiHuy: «Po3pobka HOBKX
KOHCEPBATMBHOTO MikyBaHHS (38,9 %). Ta YAOCKOHAAEHHS ICHYIOUMX METOAIB AIKyBaHHS
3a pekomeHpauiamu Acouialii 3 BUBYEHHS BHY- TPaBM Ta 3aXBOPOBAHb ONOPHO-PYXOBOT CUCTEMM»
TPILWHBLOI (pikcaLlii, TOYHE BiAHOBMEHHS KOHIPYEHTHOCTI (Ne aepxpeectpaii 0117U004201).
CyrnoboBKX NOBEPXOHb € 3aNOPyKO YCMiXy NiKyBaHHS
nepenomiB KicToK NikTboBOro cyrnoba, Lo focAraeTbes . _— .
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TLR-mediated activation of peripheral blood monocyte phagocytosis
in patients with multiple sclerosis
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The aim of the study: to reveal peculiarities of the phagocytic activity of TLR4, TLR7/8-activated monocytes of peripheral
blood, depending on the type of multiple sclerosis and clinical effectiveness of the treatment.

Material and methods. E. coli or ssRNA40/LyoVec lipopolysaccharide as TLR4 and TLR7/8 agonists were added to the mono-
cyte-enriched cell suspension, respectively, and incubated for 24 hours at t 37 °C under an atmosphere of 5 % CO,. In parallel
series, ram erythrocytes (RE) sensitized with hemolytic serum and inactivated C. albicans cells were used as phagocytosis
objects; the incubation time was 30 minutes. The phagocytic index was calculated as the percentage of phagocytic monocytes
and the phagocytic number as the ratio of the total number of absorbed REs or C. albicans cells to the number of monocytes
that entered into phagocytosis. The study presents the results of examination of 58 patients with recurring remitting (RRMS)
and 36 patients with progressive (PMS) multiple sclerosis.

Results. The differences in the activation mechanisms of peripheral blood monocytes in patients with PC, which consist
in different phagocytic activity in response to stimulation of TLR4 and TLR 7/8 depending on the disease conditions, were
presented. Phagocytic activity lesions of monocytes were observed both in patients with RRMS and PMS, associated mainly
with FcR-mediated mechanisms of phagocytosis.

IFN-B therapy in patients with RRMS led to the correction of such disorders in patients with high treatment efficacy (responders),
and TLR7/8-mediated activation of monocytes was accompanied by an increase in the number of phagocytic cells. In patients
with low efficacy of IFN-f therapy (nonresponders), the nature of changes in the phagocytic activity of stimulated monocytes
indicated a decrease in the functional reserve with regard to FcR-mediated phagocytosis.

Conclusions. The obtained results indicate differences in phagocytic activity indices during stimulation of TLR4 and TLR7/8
and may indicate the presence of functional and phenotypic alterations of peripheral blood monocytes depending on the ef-
fectiveness of MS treatment.

TLR-onocepeakoBaHa akTUBaLifl GparouuTosy MOHOUMTIB nepudepuuHol KpoBi
Y XBOPUX Ha PO3CiAHUM CKAEPO3

A. . Ckasap, 0. M. Konsipa, H. I. BaoBiueHko, T. |. Konspa

Meta po60oTu — B3HaunTK 0cobnmBocTi dharouuTapHoi akTueHocTi TLR4, TLR7/8-akTMBOBaHMX MOHOLMTIB NepucepuyHoi
KpOBI 3anexxHo Big TUMy nepebiry po3cisiHoro ckneposy Ta edheKTUBHOCTI NiKyBaHHSI.

Marepianu Ta meToau. Y 3baradeHy MOHOLMTaMu CyCreHsito kniTuH gopasanu ninononicaxapua E. coli abo ssRNA40/
LyoVec sk aronicti TLR4 1a TLR7/8 BignosigHo Ta iHkybysann npotarom 24 roauH 3a t 37 °C npu atmocdepi 5 % CO,,. Ak
06’eKT haroLmMTo3y BUKOPUCTANM B napanenbHUX cepisix CeHeMbiniaoBaHi reMmoniTUYHO CMPOBATKOK epuTpoLmuTH 6apaHa
(EB) Ta iHakTvBoBaHi knituHu C. albicans, yac iHkybauii — 30 xsunuH. PospaxoByBanu aroumTtapHuii iHaekc (Pl) sik BincoTok
MOHOLMTIB, LU0 (haroumuTyioThb, Ta daroumtapHe umcno (PY) sk BigHOLIEHHS 3aranbHOI KinbkocTi normuHyTux EB abo knitnH
C. albicans po uvcna MOHOUMTIB, L0 BCTynumm B ¢harountos. HaBeneHi pesynsratv o6cTexeHHs 58 nauieHTis i3 peumane-
Ho-pemiTyBanbHUM (PPPC) i 36 oci6 i3 Tunom (MPC) poacisiHoro ckneposy, Lo NPOrpecye.

PesynkraTtu. MNokasaHo pisHy haroumtapHy akTMBHICTb MOHOLMTIB NepudepryHoOi KpoBi Y BignoBigb Ha cTumynsuito TLR4
Ta TLR7/8 y xBopux Ha PC, Lo cBigunTb Npo 0cOBNMBOCTI MeXaHi3MiB akTuBaLjii MOHOHYKMEapHWX KMiTUH 3amnexHOo Big Tuny
nepebiry 3aXBOPtOBaHHS.

MpurHiYeHHs arounTapHoOi aKTMBHOCTI MOHOLMTIB cnocTepiranu B nauieHTis i3 PPPC, Ginble — y xsopux Ha MPC, wwo ne-
penyciMm noe’s3aHo i3 FcR-onocepeakoBaHnMmn MexaHiamamm aroumTosy.

EdbektusHicTb nikyBaHHs IFN-B y xBopux Ha PPPC cynposomxyBanacst Hopmanisauieto (paroLmTapH1X peakLin MOHOLWTIB,
i TLR7/8-onocepeakoBaHa akTvBaList MOHOLMTIB — NiABULLEHHSAM KiflbKOCTi KMiTUH, LWO (haroumTyoTb.

Y naujeHTiB i3 He3a0BINBHUMY pe3ynbTatamu nikyBaHHS IFN-B 3HWKeHHS haroLuTapHOi akTUBHOCTI CTUMYNbOBAHUX MOHO-
LMTIB CBiAYMTb NPO 3HKEHHS (PYHKLOHANBHOMO pesepsy Loao FCR-onocepeakoBaHoro garoumTosy.

BucHoBku. Pe3ynkraTti BkasytoTb Ha pidHy aKTMBHICTb MOHOHYKIEapHWX KNiTuH npu ctumynsuii TLR4, TLR7/8 i moxyTb
CBIYMTMN NPO HasIBHICTb (DYHKLIOHAMBHMX | PeHOTUNOBUX anbTepavii MOHOLMTIB nepudeprnyHOi KpoBi 3anexHo Bif edek-
TWBHOCTI NikyBaHHs PC.

Matonoris. Tom 17, Ne 2(49), TpaBeHb — cepneHb 2020 p.


mailto:labimmun%40gmail.com?subject=
https://doi.org/10.14739/2310-1237.2020.2.212807

Original research

TLR-onocpeaoBaHHasA aKTMBaUUA (parouuTo3a MOHOLUTOB NepupepuuecKon KpoBH
y 60AbHbIX pacCesAsHHbIM CKAEPO30M

A. U. Ckasap, 0. H. Koaapa, H. U. BaoBrueHko, T. U. Koaapa

Llenb pabotbl — onpegenutb 0ocobeHHOCTH darouyuTapHomn aktmBHocTn TLR4, TLR7/8-akTvBrpoBaHHbIX MOHOLMTOB Nepu-
dhepuryeckoit KpoBW B 3aBUCUMOCTY OT TUMNA TEYEHWS PACCESHHOTO CKIlepo3a u ahEKTUBHOCTH NEYEHNS.

MaTepuanbl u metoabl. B oboralyeHHyto MOHOUMTaMK CycrieH3nto kneTok gobasnanu nunononucaxapug E. coli nnn
ssRNA40/LyoVec B ka4ecTe aroHncToB TLR4 n TLR7/8 cooTBETCTBEHHO U MHKYOMpOBanu B TeveHne 24 yacos npu t 37 °C
npu atmocdepe 5 % CO,. B kadecTse 06bekTa charoLmrosa 1Cronb3osari B naparienibHbix Cepusix CeHCUOUNM3nNpoBaHHbIe
reMONMUTUYECKOI CbIBOPOTKOM 3puTpoLmThl 6apaHa (3B) n nHaktmBmpoBaHHble knetku C. albicans, Bpems uHky6aumm — 30
MUHYT. PaccuuTbiBany dharoumtapHbliid nHaekc (PU) kak npoLeHT charoLmUTUpyHLLMX MOHOLMTOB, dharouuTapHoe ymcro (d4)
KaK OTHOLLIeHWe 0BLLEro KonmyecTsa nornoLLeHHbIx A6 nnu knetok C. albicans K Yicny MOHOLMTOB, BCTYNMBLUMX B haroLuTos.
MpencraBneHbl pesynbratbl 06CnenoBaHns 58 nauneHToB ¢ peumansupyowmm-pemMuTTpyowmm (PPPC) n 36 yenosek ¢
nporpeccupytomm Tunom (MPC) paccesiHHoro ckneposa.

Pesynbrathl. [NokasaHa pasHasi haroumtapHast akTMBHOCTb MOHOLMTOB NepUdepruyeckoi KPOBU B OTBET HA CTUMYIISILINIO
TLR4 1 TLR7/8 y 6onbHbix PC, 4To nokasbiBaeT 0COBEHHOCTV MEXaHWU3MOB aKT/BaLMU MOHOHYKIEapHbIX KIETOK B 3aBUCK-
MOCTM OT TVMa Te4eHnst 3aboneBaHus. YrHeTeHne (aroLumTapHoi akTUBHOCTM MOHOLMTOB Habntoganu y naumentos ¢ PPPC,
B 6onbLuen ctenenn —y GonbHbix MNPC, 4To B 0CHOBHOM CBS3aHO ¢ FCR-onocpenoBaHHbIMI MexaHM3Mamm haroumnTosa.

AdekTnBHOCTL Nedenms IFN-B y 6onbHeix PPPC conpoeoxaanacs Hopmanu3aaumen daroumTapHbiX peakumnin MOHOLMTOB,
1 TLR7/8-onocpenoBaHHas akTueaLms MOHOLMTOB CONPOBOXAanack NOBbILLEHWEM KONMYeCTBa (haroLMTUPYHOLLMX KNETOK. Y
nauyeHTOB C HEYAOBNETBOPUTENbHBIMM pesyrnsTatamu nedeHus IFN-B cHbkeHne darounTapHoii akTUBHOCTY CTUMYNMPOBaH-
HbIX MOHOLIMTOB YKa3bIBaeT Ha CHIKEHME UX (DYHKLMOHANBLHOrO pe3epBa B OTHOLLEHWN FCR-onocpeaosaHHoro darountosa.

BbiBogbl. Pesynbrathl ykasblBakT Ha pasHyto akTUBHOCTb MOHOHYKIEapHBIX KNETOK Npu cTuMynsiumm TLR4 n TLR7/8 v moryT
CBUAETENLCTBOBATL O HANUYMM (PYHKLIMOHAMBHBIX U (hEHOTUMMYECKNX anbTepaLiuii MOHOLIMTOB Nepudepuyeckon Kposu B

3aBMCUMOCTM OT adpcpekTnBHOCTU neveHms PC.

Mononuclear phagocytes are known to be one of the ini-
tiators of inflammatory responses in various patholog-
ical conditions, including autoimmune demyelinating
diseases. Therefore, the study of the role of these immune
cells in the development of inflammatory processes in
microglia may be a promising direction in investigating
the pathogenic mechanisms involved in multiple sclerosis
(MS) [1-4].

Acting as direct orthologues of glial cells of the cen-
tral nervous system, peripheral blood monocytes are a
valuable model system for studying the role of microglia
in neurodegeneration [2]. Moreover, it is known that
the functional properties of phagocytic cells may change
in the course of inflammation, indicating that there is a
direct link between these processes [1,4,5].

TLR-mediated activation (via Toll-like receptors) of
peripheral blood monocytes is one of the physiological
mechanisms of innate immunity resulting in the involve-
ment of these cells in the process of immune response
formation. Stimulation of TLRs of different types by ago-
nists specific to them causes activation of the signaling
pathway cascade, which in turn leads to the development
of general and subpopulation-dependent functional reac-
tions inherent in peripheral blood monocytes. It is known
that TLR4 plays an important role in the development of
inflammation and is part of one of the oldest signaling
mechanisms of innate immunity [6-8], and an important
role of TLR7/8 signaling in the development of neuroin-
flammatory processes has been shown [9,10].

Treatment of multiple sclerosis depends on the clinical
form and nature of the disease. Treatment of exacerba-
tions and progressive forms of MS involves administra-
tion of corticosteroids and cytostatics. Other pathogenic
agents that can change the course of the disease and
improve the survival of patients currently include inter-
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ferons, synthetic glatiramer acetate polymer, and immu-
notherapy using monoclonal antibodies against specific
integrin molecules [11].

It is known that monocytes are one of the most sen-
sitive cells of the immune system capable of responding
even to minor pathological processes in the body at
the earliest stages of the immune response. There-
fore, the analysis of the functional status of peripheral
blood monocytes can be informative both for assessing
the course of the disease and predicting the effectiveness
of therapy [1,5,7-13]. All this indicates that mononuclear
cells are unique and promising object that can be used
as a biomarker to predict the course of multiple sclerosis.

Aim
The aim of the study was to reveal peculiarities of
the phagocytic activity of TLR4, TLR7/8-activated mono-

cytes of peripheral blood, depending on the type of mul-
tiple sclerosis and clinical effectiveness of the treatment.

Materials and methods

The study involved 94 patients with multiple sclerosis
undergoing outpatient and inpatient treatment in the de-
partment of neuroinfection and multiple sclerosis of
the State Institution “Institute of Neurology, Psychiatry
and Narcology of the National Academy of Medical
Sciences of Ukraine”. The study included 39 men and
55 women withameanage of 34.8 + 7.4 and42.2+7.7
years, respectively, as well as 27 practically healthy
subjects (control group) of both sexes with a mean age
of 35.3 £ 5.4 years. The study included patients with
a verified diagnosis of multiple sclerosis (G35 code
according to ICD-10 — Multiple Sclerosis). According to
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Fig. 1. Phagocytic index of peripheral blood monocytes relative to ram erythrocytes and C. albicans
in patients with different types of MS.

*: P < 0.05 when compared with control group; #: P < 0.05 when compared between patients with
recurrent remitting MS and progressive MS.
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Fig. 2. Phagocytic number of peripheral blood monocytes relative to ram erythrocytes and C.
albicans in patients with different types of MS.

*: P <0.05 when compared with control group; #: P < 0.05 when compared between patients with
recurrent remitting MS and progressive MS.
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the type of multiple sclerosis the patients were divided
into two groups: 58 patients with relapsing-remitting MS
(RRMS) and 36 patients with progressive MS (PMS). The
biological material was blood samples from patients with
multiple sclerosis and healthy subjects. All persons who
participated in the study voluntarily gave their written
consent to participate in the study.

In patients with RRMS, biological material was taken
immediately prior to initiation of treatment and after com-
pletion of the annual course of treatment with recombinant
human IFN-B “Betfer-1a” (Biopharma, Ukraine), adminis-
tered according to the standard scheme. Patients who had
at least one recurrence and/or increased EDSS disability
score of 1 point or more during the year were classified as
non-responders, and treatment efficacy was considered
unsatisfactory. Patients who had a 1-point decrease in
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EDSS in the absence of MS relapses were classified as
responders [14].

The Responder Group (MS (IFN+)) included 37
patients (64 %), the Non-Responder Group (MS (IFN-))
included 21 subjects.

Monocyte isolation was performed using a double
percoll gradient (Sigma, USA) according to the method
[15], adapted to small volumes of blood. The number of
monocytes in suspension was determined by immunofluo-
rescence method using anti-CD14-PE (EXBIO Praha, a.s.,
Czech Republic). The monocyte-enriched cell suspension
was resuspended with complete RPMI medium with
the addition of 1 ug/ml E. coli lipopolysaccharide (LPS) or
ssRNA40/LyoVec (Invivogen, USA) as TLR4 and TLR7/8
agonists, respectively, or without the addition of inducers
(intact cells), obtaining the final concentration of cells in
the wells of 96-well plate 1x10° cells/ml, and then incubated
for 24 hours at t = 37 °C under an atmosphere of 5 % CO,,.

Phagocytosis object was used in parallel series sen-
sitized with hemolytic serum of ram erythrocytes (RE) and
inactivated cells of 18-hour C. albicans culture, the incuba-
tion time was 30 minutes. At microscopic examination of
the dyed preparations 200 monocytes were counted. The
phagocytic index (Phl) was calculated as the percentage
of phagocytic monocytes and the phagocytic number
(PhN) as the ratio of the total number of absorbed REs
or C. albicans cells to the number of monocytes entering
phagocytosis (standard units) [15].

The obtained data were statistically processed
using Statistica 11.0 (StatSoft, Inc.) and XLSTAT 19.6
(Addinsoft) software. The Mann-Whitney test was used
to determine the significance of differences between
the indices in the studied samples of RRMS and PMS, and
the Wilcoxon test was used when comparing the indices
before and after treatment. The data in the text, figures
and tables are presented in the form of arithmetic mean
and standard deviation: M £ SD.

Results

The study of phagocytic activity of peripheral blood mono-
cytes in patients with different types of the course and
different treatment efficacy was performed by modeling
their activation by agonists, namely: E. coli lipopolysac-
charides for TLR4, and ssRNA for TLR7/8.

The first stage of our study implied the assessment of
the phagocytic activity of peripheral blood monocytes in
patients with multiple sclerosis, depending on the form of
the disease: recurrent remitting MS and progressive MS.

Regardless of the type of disease course in all patients
with MS, abnormalities of phagocytic activity of non-stimu-
lated monocytes were detected, indicating a simultaneous
decrease in phagocytic number, as well as the number of
cells capable of phagocytosis mediated, both to mannose
receptors and to FcR receptors (Fig. 1, 2).

Stimulation of the Fc receptor in the group with recur-
rent type of disease using LPS resulted in an increase in
Phl and PhN by 1.3 times (P < 0.05), and ssRNA40/Lyo-
Vec stimulation was associated with a two-fold increase
in PM (P < 0.05). While in the group with progressive
multiple sclerosis LPS and ssRNA40/LyoVec stimulation
did not lead to significant changes in phagocytic activity
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against intact monocytes in the study of phagocytosis
against sensitized ram erythrocytes (Fig. 1, 2).

Assessment of indices of phagocytosis mediated by
the mannose receptor revealed a decrease in phagocytic
activity of intact monocytes in patients with progressive MS.
At the same time, no significant differences in phagocytic
activity were observed in the group with recurring remitting
type of MS compared with the control group. Stimulation
of cells by TLR4 and TLR7/8 agonists was not accompa-
nied by significant changes in phagocytic index relative to
non-stimulated cells, however, the Phl in both groups was
significantly lower than in the control group (P < 0.05). The
PhN index in the group of patients with RRMS with cell
stimulation did not differ from the control, and in the group
of patients with PMS was significantly lower in comparison
with the RRMS group and control, P < 0.05 (Fig. 1, 2).

There is likely a number of mechanisms underlying
the pathogenesis of multiple sclerosis that have common
patterns that determine the effectiveness of multiple sclero-
sis therapy, especially when using IFN-§3 and other agents.

In the next step, we conducted a study of phago-
cytic activity of peripheral blood monocytes in patients
with RRMS who received IFN-B therapy. Depending on
the established efficacy of treatment, the patients were
divided into two groups: MS (IFN+) responders and MS
(IFN-) non-responders (Table 1, 2).

Evaluation of phagocytosis indices in patients with
RRMS prior to treatment revealed significant inhibition
mediated through the mannose receptor and especially
through the FcR fragment of monocyte phagocytic re-
sponses. In addition, there was a decrease in the Phl
and PhN indices of non-stimulated monocytes both in
the responders and in the non-responders (Table 1, 2).

In the “responders” group, Phl was reduced relative
to control by 1.75 times, PhN by 1.77 times, a correspon-
ding decrease in phagocytic reactions was also observed
in the “non-responders” group by 1.69 times and 2.07
times (P < 0.05). The Phl and PhN indicators of TLR4-
and TLR7/8-activated monocytes in the responder and
non-responder groups were also significantly lower than
in the healthy subjects. When stimulated with ssSRNA40/
LyoVec and with LPS, Phl indicators remained below
control (P < 0.05) (Table 1, 2).

After treatment in the MS (IFN+) group, there was
an increase in the intact monocyte Phl and PhN against
the control group (P < 0.05). In FcR-mediated phagocyto-
sis in TLR4-stimulated monocytes, there was a 1.42-fold
increase in Phl after treatment and a 1.33-fold increase
in PhN. At the same time, TLR7/8 stimulation resulted in
a more pronounced increase in Phl, aimost 2-fold, and a
1.18-fold increase in PhN (Table 1, 2).

As for MS (IFN-) patients who showed poor IFN-(
treatment results, Phl and PhN indices of non-stimulated
monocytes remained lower relative to controls (P > 0.05).
After TLR4 and TLR7/8 stimulation, the Phl values in this
group remained significantly lower than the phagocytosis
indices in the control group, and were also significantly
lower than in the corresponding MS (IFN+) group. When
stimulated with ssRNA40/LyoVec, the PhN remained
lower than in the control group (P < 0.05). On the other
hand, the PhN stimulation index did not differ from that
of the MS (IFN+) group and control group (Table 1, 2).
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Table 1. Indicators of phagocytic activity of peripheral blood monocytes against ram
erythrocytes in patients with RRMS, depending on the effectiveness of treatment,

(M £SD)
Groups of patients Control
Before treatment After treatment

Responders | Non- Responders | Non-
responders responders

not Phl, % 224+2.1**
stimulated ‘

231+36° 37.0+14* 2671455 39.1+24

PhN,  1.84+0.12% 1.57+022° 3.77+0.14*S 213+0.21¢ 3.25+0.20

pc
LPS Phl,% 295+1.8% 253+24"" 464+41* 345126 50.2+4.5
stimulation
PhN, 275+0.21"% 2.03+0.31" 3.58+0.26% 298+0.34 3.89+0.30
pc
ssRNA Phl, % 24.1+22°#5 187 +29"S 491+35%* 239+22" 436+28
stimulation

PhN,  321+0.12% 1.74+0.31"% 4.26+0.158
pc

2.16 £0.35*S 4.08 +0.20

*: P < 0.05 when compared with control group; #: P < 0.05 when compared with MS (IFN+)
results before and after treatment; **: P < 0.05 when compared with MS (IFN-) results before and
after treatment; §: P < 0.05 when compared between MS (IFN+) and MS (IFN-) patients.

Table 2. Indicators of phagocytic activity of peripheral blood monocytes against
C. albicans in patients with RRMS, depending on the effectiveness of treatment,

(M + SD)
Groups of patients Control
Before treatment After treatment

Responders | Non-
responders

Series

Responders | Non-
responders

not Phl,% 36.1+15  31.8+22  344+31 315+41 445423

stimulated  ppN, 35+0.2¢ 3.12+0.20° 4.35+0.30" 327+020% 3.93+0.20
pc

LPS Phl,% 36.9+23  353%42 391416  37.2+3.1* 48021

stimulation  ppN 417010  3.94+020 5.06+0.16* 4.15+0.30° 4.52+0.30
pc

sSRNA Phl,% 35.8+1.9# 302+3.1""S 405+15' 488+45"S 46332

stimulation  ppN, - 4.8+0.28 3.35+0.30"¢ 524+0.205 321020 4.91+0.30
pc

*: P < 0.05 when compared with control group; #: P < 0.05 when compared with MS(IFN+) results
before and after treatment; **: P < 0.05 when compared with MS(IFN-) results before and after
treatment; §: P < 0.05 when compared between MS (IFN+) and MS (IFN-) patients.

With respect to the indices of mannose receptor-me-
diated phagocytosis, there was a decrease in Phl of
unstimulated and stimulated monocytes in patients
with RRMS in the MS (IFN+) group, prior to treatment,
in contrast to PhN indices that had no significant differ-
ences from controls. Non-responders had a decrease
in the levels of Phl and PhN of non-stimulated and
stimulated monocytes.

After treatment in both groups, Phl values of
non-stimulated and stimulated with LPS monocytes re-
mained reduced. After stimulation with TLR7/8 agonists,
the phagocytic index of monocytes did not differ from
that of the control group. In the MS (IFN-) group, the PhN
values of non-stimulated and ssRNA40/LyoVec stimulated
monocytes remained low and did not differ from those
before treatment (Table 1, 2).

The phagocytic features of mononuclear cells de-
tected in non-responders on the one hand may indicate
the presence of excessive, pathologically associated
activation of non-stimulated cells, and on the other hand,
indicate their functional depletion.
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Discussion

Many studies have found that the association between
the functional features of monocytes and their phenotype
is not sufficiently conservative and is able to vary sub-
stantially both under physiological and pathological con-
ditions [4,16,17]. Waschbisch A. et al. and Pinheiro C.
et al. have shown that “classical”, “intermediate” and
“non-classical” monocytes have functional differences
not only related to their properties, but also the specific
ability to activate them in response to stimulation of
MyD88-dependent TLRs of different types, in particular
TLR4 and TLR7/8 [3,18]. Accordingly, we evaluated
the composition of mononuclear cell subpopulations by
influencing different types of TLR receptors. We have
shown that activation of the Fc receptor of mononucle-
ar cells by ssRNA40/LyoVec was stronger compared
to the stimulating effect of LPS, possibly related to
the involvement of a subpopulation of “non-classical”
monocytes in phagocytosis.

Clarification of the role of peripheral blood mono-
cytes in the pathogenesis of the disease, determination
of appropriate immunophenotypes, according to some
researchers may be of practical importance, in particular
to be one of the criteria for predicting the effectiveness
of therapy for stratification of patients with multiple scle-
rosis [4,7,9,18,19]. Zheng S. et al. have found out that
the dysregulation of TLR7/8 signals on mononuclear cells
may be considered as one of the key factors in the de-
velopment of neuroinflammation in multiple sclerosis [7].
Hurtado-Guerrero |. et al. have demonstrated that TLR7
signaling mechanisms are disturbed in peripheral blood
monocytes in patients with recurrent remitting disease
[19]. The level of TLR7 expression on peripheral blood
monocytes in MS patients was significantly reduced
relative to mononuclear cells of healthy donors, and at
the same time IFN-B therapy led to an increase in TLR7
expression to healthy donor levels. These researchers
have also shown that TLR7 transcription in dendritic
cells of monocytic origin depends on endogenous IFN-3
production. A pattern has been revealed to indicate that
impaired TLR7 expression in patients with RRMS is cell
specific for the monocyte fraction of mononuclear cells,
which also affects the production and modeling of IFN-3
by these cells. However, the level of TLR7 expression on
B-lymphocytes in these patients does not differ from that
of healthy donors [9,18,19].

We have found a decrease in phagocytic activity of
TLR4- and TLR7/8-activated monocytes in patients with
recurrent remitting and progressive type of MS relative to
healthy subjects (P < 0.05). The study has also shown a
reduced reserve capacity of phagocytic mononuclear cells
to LPS- and ssRNA-stimulated phagocytosis in patients
with PMS compared with the corresponding RRMS group,
P <0.05 (Table 1, 2).

Therapy with recombinant interferon beta-1a in pa-
tients with RRMS resulted in the correction of phagocytic
activity disorders in the responders, with TLR7/8-medi-
ated monocyte activation accompanied by an increase
in the number of phagocytic cells. In non-responders,
the nature of changes in phagocytic activity of TLR4 and
TLR7/8-stimulated monocytes indicated a decrease in
functional reserve for FcR-mediated phagocytosis.
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Thus, we believe that indicators of FcR-mediated
phagocytosis of intact and TLR-activated monocytes
can be used to predict the potential of non-responders in
the treatment with IFN-{.

Conclusions

1. Modeling of TLR-dependent activation of mono-
cytes and assessment of the functional state of intact and
activated mononuclear cells allowed to obtain new data
on the existence of functional-phenotypic heterogeneity of
cells of the monocyte fraction of peripheral blood mononu-
clear cells, depending on the clinical form of its treatment.

2. As aresult of a study of TLR4- and TLR7/8-mediated
activation of cells of the monocyte fraction of peripheral blood
mononuclear cells in patients with recurrent remitting and
progressive type of MS, a decrease in phagocytic activity was
observed, which was more significant in patients with PMS.

3. TLR-mediated stimulation of respondent monocytes
in patients with RRMS after treatment was accompanied by
anincrease in the number of phagocytic cells, in contrast to
non-responders. The nature of the changes in the phago-
cytic activity of stimulated monocytes indicated a decrease
in their functional reserve in FcR-mediated phagocytosis.

Prospects for further research. The relevance of
further studies of phagocytic responses of mononuclear
cells with TLR-mediated activation in MS patients is un-
deniable. However, new progressive methods are needed
to allow real-time detection of changes in the population
of monocytes, their functional properties, and the ability
to determine the level of Fc receptor expression on these
cells. This will clarify the peculiarities of the functional
status of monocytes of different subpopulations and
their pathogenic role in the development and course of
multiple sclerosis.
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MeTa po60T1 — BUBYMTM NaTOMOPEONOriYHi 3MiHW CyAMHHOrO pycra Ta CTaH KonaTeparibHOro KPOBOTOKY Mpy iHpapKTax MO3Ky.

Matepianu Ta meToau. Bus4unm ronoBHWi MO30k 45 nomepnmx i3 NiBKyNbOBUMU iHG)apPKTaMu 3 Pi3HUMK TEpMiHaMM 3aXBO-
proBaHHs1. Ipyna nopiBHsHHA — 10 panToOBO NOMEPNUX Bif rOCTPOi KOPOHAPHOI HEAOCTATHOCTI, SIKi He Manu 3aXBOPHOBaHb
HEPBOBOI CUCTEMU.

Ons BU3Ha4YeHHS MOPMOdYHKLIOHANBHOMO CTaHy CYAWH i BUPA3HOCTI KPOBOTOKY BWU3Ha4anu nnowy nomnepey-
HOrO MepeTuHy CyauH, NNowWy aaep eHZoTenianbHUX KMiTUH, LWIMbHICTb iX pO3TallyBaHHS, OOBXWHY KaninsapHoi
mepexi.

Pesynkratit. Y paHHi TEpMiHM MO3KOBOTO iHCYMBTY NOpSA i3 MpoLecamy He3BOPOTHOMO MOLLKOKEHHS APIGHUX KaninspiB y 30Hi
iHChapKTy Ta 4acTKOBO B 30Hi NeHYMOPH, TPOMOO3IB CyaMH M'SIKOi MO3KOBOI OBOIOHKM Ta MPW HE3MIHHII KiNbKOCTI CyauH y nepudo-
KarnbHiit 30Hi iHchapkTy criocTepirany NpoLecK, siki CpsiMOBaHi Ha 3abe3nedeHHst ePEKTYBHOMO KPOBOTOKY B iLLIEMI30BaHWX AirnsHKax
MO3KY LLIMISIXOM MOCUSIEHHS KOmaTepasibHoro KPOBOTOKY 3 60Ky fenToMeHiHreanbHUX CyauH, 30inbLUeHHs AiameTpa CyauH | AOBXKWHM
kaninsipHoi mepexi. Ha 6 foby 3axBoptoBaHHs 3apeecTpyBan NPOLECH CKIEPO3yBaHHS! MiANaByTYHHOMO NPOCTOPY, LLO 3HIKYBANo
KonaTepanbHWIA KPOBOTIK i3 NMianbHUX CyayH Y Nignerni Kipkosi Biaainy Moaky.

3i 36inbLUEHHSM TepMiHy XBOPOOM [jiaMeTp Kaninspie NOBEPTABCs 4O NOYATKOBUX 3Ha4YeHb, Y NepudokanbHUX AinsHkax iHchapkTy
BinbyBanocs nepekaniopyBaHHs NPOCBITY apTepion 3i 3MEHLIEHHSIM CyMapHOI MIOLL|i NOMepe4HOro NEPETHY HOBOCTBOPEHMX CyaVH,
HasiBHa 3HauHa KinbKiCTb apTepion 3 obritepaLieto MpocCBiTy.

BucHOBKW. Y paHHi TEPMIHW iLLEMIYHOrO IH(hAPKTY BM3HAYMMM NOCUNEHHS KPOBOODIry BHACMigok 30inblueHHs giameTpa
Kaninsipie, LOBXMHM KaninsipHOi Mepexi Ta MOCUNEHHS KoraTeparnbHOro kpoBoobiry 3 60Ky nianbHX cyavH. Y BinganeHomy
nepiodi 3apeecTpoBaHa pefyKuis CyMapHOT MIOLL MPOCBITY apTepion Ta 3HWKEHHS ePEeKTUBHOCTI KonaTepanbHOro KPOBOTOKY,
LU0 Crif BBaXXaTW afanTUBHOK peakLietd CyANHHOTO pycna Ha 3HXKEHHS NoTpebu y kpoBo3abeaneyeHHi AinsHoK opraHisadii
MO3KOBOIO IHCYNbTY Ha CTazii (hOpMyBaHHS KiCTH.

Pathomorphological changes of the vascular bed and the state of collateral blood flow
in cerebral infarction

0. 0. Voloshanska, S. I. Tertyshnyi

The aim of the study. To study the pathomorphological changes of the vascular bed and the state of collateral blood flow in
cerebral infarction.

Materials and methods. The brains of 45 deceased patients with hemispheric infarctions with different terms of the disease
were studied during the work. The comparison group consisted of 10 patients who died suddenly from acute coronary insuf-
ficiency, who did not have diseases of the nervous system.

To assess the morpho-functional state of blood vessels and the intensity of blood flow the cross-sectional area of blood ves-
sels, the area of endothelial cell nuclei, the density of their location and the length of the capillary network were determined.

Results. In the early stages of stroke, along with the processes of irreversible damage of small capillaries in the area of infarction
and partly in the area of the penumbra, myocardial thrombosis and constant number of vessels in the perifocal area of infarction,
there are processes aimed at providing effective blood flow in ischemic areas of brain by increasing collateral blood flow from
the leptomeningeal vessels, increasing the diameter of blood vessels and the length of the capillary network. On the 6™ day of
the disease, the processes of collagenization of the subarachnoid space are registered, which reduced the collateral blood flow
from the pial vessels to the underlying cortical parts of the brain.

With the increasing of the disease duration, the diameter of the capillaries returns to initial values, in the perifocal areas of the infarct
there is a recalibration of the lumen of the arterioles with a decrease in the total cross-sectional area of newly formed vessels, a
significant number of arterioles with obliteration of the lumen are present.

Conclusions. In the early stages of ischemic stroke there is an increase in blood circulation due to an increase in the diameter
of the capillaries, the length of the capillary network and increased collateral circulation by the pial vessels. In the long-term
period there is a reduction in the total area of the lumen of arterioles and a decrease in the efficiency of collateral blood flow,
which should be regarded as an adaptive response of the vascular bed to decreased need for blood supply to stroke areas
at the stage of cyst formation.
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Mopdonoruueckue U3MeHeHNA COCYAUCTOrO PycAa U COCTOSIHUE KOANATEPAALHOTO
KPOBOTOKa NPU MO3roBbIX MHpapKTax

0. A. BonowaHckas, C. U. TepTbilUHbIN

Llenb paboTbl — 13y4nTb NaTOMOPGONOrnyeckne N3MeHeHNs COCyAMCTOro pycna u COCTOSHUE KomnaTepanbHOro KpoBOTOKa
npu nHapkTax moara.

Matepuanbl u MetoAbl. M3ydeH Mo3r 45 ymepLumx ¢ nonyLuapHeiMi MHapkTamm B pasHble Cpoku 3abonesanus. [pynny
cpaBHeHus cocTaBnny 10 BHE3aNHO yMEPLUMX OT OCTPON KOPOHAPHOW HEQOCTATOMHOCTH, KOTOPbIe HE MMeni 3aboneBaHuii
HepBHON cucTembl. [Ans oueHkn MOpdOdyHKLMOHANBEHOTO COCTOSHUS COCYA0B W BbIPaXXeHHOCTW KPOBOTOKA Onpeaensnm
nrowagb NonepeyHoro ceYeHnst Cocyaos, NnoLaab Saep HAOTENNarnbHbIX KNETOK, MAOTHOCTb UX PACMONOXeHNs, AnUHY
KanunnspHom cetu.

Pesynrathbl. B paHH1e Cpokv MO3roBOro MHCYMbTa Hapsidy € npoLeccamu HeobpaTMMOro MOBPEXAEHUS MENKVX Kanumnnsipos
B 30HE MH(APKTA 1 YAaCTUYHO B 30HE NEHYMOPbI, TPOMOO30B COCYA0B MSIrKOi MO3roBO/ 000MOYKM 1 NPY HEM3MEHHOM KOMi-
YecTBe COCYA0B B NepucokarbHOM 30He MHapkTa OTMEYEHbI MPOLIECCH, HANPaBMNEHHbIE Ha obecneyeHre 3 eKTUBHOMO
KPOBOTOKA B MLLIEMW3VMPOBAHHBIX y4acTkax Moara nyTeM YCUIEHs KonnaTeparnbHOro KpOBOTOKa CO CTOPOHbI IENTOMEHUHIe-
anbHbIX COCYI0B, YBENUYEHWS AMaMeTpa COCYAO0B ¥ ANUHbI KanunmsipHor ceTu. Ha 6 cyTku 3aboneBaHus 3aperncTpupoBaHbl
MpoLiecchl KonnareHM3aLm noAnayTMHHOO MPOCTPAHCTBA, CHUKEH KomnmnaTeparibHbIi KpOBOTOK CO CTOPOHbI M anbHbIX COCYOOB
B MoAnexallyue KopkoBble oTaenbl Mo3ra. C yBennyeHrem cpoka 6onesHu anameTp KanunnsipoB BO3BPALLANCs K UCXOAHBIM
3HaueHVsIM, B nepudoKarbHbIX y4acTkax MHapKTa NpoUCXoaunu nepekanubpoBka NPOCBETa apTePUON C YMEHbLUEHNEM
CyMMapHOI NoLLaam NonepesHoro ceYeHnst HoBooGpa3oBaHHbIX COCYA0B, OTMEYEHO 3HAYUTENBHOE KOMMYECTBO apTepuorn
¢ obnuTepaumen npoceeta.

BbiBogb1. B paHHWe CPoKM NLLIEMUYECKOTO MHEapKTa OTMEYEHO YCUMEHUE KPOBOOGPALLIEHWS 3a CHET YBENMMUYEHNS AMameTpa
KanunnspoB, ANVHbI KanunnspHON CETU W YCUIEeHNe KonnaTtepasnbHOro KpoBOOOPALLEHNSt CO CTOPOHbI MarbHbIX COCYA0B.
B otnaneHHoOM nepvoze 3apervcTprpoBaHa peaykuys CyMMapHOW MioLaam npocBeTa apTepuon 1 CHKEHe 3chekTuB-
HOCTU KOnnaTeparibHOro KPOBOTOKA, UTO CriefyeT pacLieHMBaTb Kak afanTuBHYHO PeakLMIo COCYANCTOrO pycria Ha CHKEHWE
noTpeBHOCTM B KPOBOCHAGXEHNW Y4ACTKOB OpraH13aLiy i MO3roBOTO MHCYMbTa Ha CTafun hOpPMUPOBAHNS KUCTBI.

lLuemiyHMIi iHCyNbT — HanBaxnMBia npobnema Teope-
TWYHOI Ta NPAKTUYHOI MEAULMHY, OCKINbKU € OfHIE 3
OCHOBHWX MPWUYWH CMepTi Ta iHBanigHocTi y caiTi [1,2].
Y CTPYKTYpi roCTpUX MOpPYLUEHb MO3KOBOrO KpOBOOLIry
(FTIMK) iLuemiyHui iHcynet ctaHoBuTb 80-87 % Bunag-
KiB. PO3BUTOK iLLIEMIYHOrO iHCYNbTY B FOCTPOMY Mepioai
NpWU3BOANTL A0 3MiH XapakTepy KpoBOMOCTavyaHHS
iLIeMi30BaHMX AiNsHOK MO3KY, METOHO SIKOTO € MOCUMEHHS]
kpoBoobiry. BigHoBneHHst abo NOKPALLEHHS 3HKEHOTO
perioHanbHOr0 MO3KOBOTO KPOBOTOKY — BaXKIMBUA YMH-
HUK CNpPUSATAIMBKUX HACMIAKIB iHCYNMbTY Ta BiHOBMEHHS
HEBpPOSOriYHMX yHKLUiA [3]. 36inbLIeHHS MO3KOBOMO
KPOBOTOKY NiCNS iLUeMI4HOTO iHCYIBTY ICTOTHO 3aneXuTb
Bif, aKTMBaLii aHrioreHe3y. YTBOPEHHS! HOBWX CyaMH Bigi-
rpae BaXnuBy porb B iLLEMIYHOMY peMOAENioBaHHI MO3Ky
Micns iHCYNBTY, KU He 3anexXuTb Bif KPOBOTOKY [4].
BuBYeHHIO nmpoueciB aHrioreHesy nicns iHCynbTy
npucesiyeHo BaraTo JocnifXeHb, OrMSA0BUX CTaTen
OCTaHHIX pokiB [5—-7]. OpHak 3axMCT MO3Ky Bif iLLeMiy-
HOTO MOLLKOZKEHHS], @ TaKoX Hacnigk1 iHCynsTy nopsia
i3 penepdysieto Ta aHrioreHe30M 3anexatb Bif, CTaHy

Marepianv i meToAM AOCAIAKEHHA

BuBumnv ronoBHWI MO30K 45 nomeprux i3 MiBkyNbOBYMM
iHdbapKTamm 3 pisHUMM TEPMiHAaMK 3aXBOptoBaHHS: 40 3 Aid
(n=6),6pi6 (n=10),9-12 (n=12), noHag 12 gi6 (n=17),
MOpPOIIOriyHi 3MiHM OLiHIOBaNM B TepMiH 10 45 106m XBo-
pobu. CepepHilt Bik xBopyx cTaHoBMB 71,52 + 10,12 poky.
O6’em niBkynboBoro iHbapkTy — Big 40 cm® go 280 cm?®,
nokaniaoBaHuit y kapotuaHoMy 6aceiii. MposigHi PoHOBI
3aXBOPHOBAHHS], LLIO CTIPUMVHWIW PO3BUTOK iHChapKTy MO3KY
3 MOpYLUEHHSIM KPOBOOGIry B AUCTamNbHUX rifkax OCHOBHUX
BHYTPILLHEOMO3KOBUX apTepilt: arepocknepos — 42,89 %,
rinepToHiyHa xsopoba — 18,7 %, ix noegHaHHs — 28,5 %.
TpomBoemBoniyHi iHhapKTV MO3KY B LIbOMY JOCTIKEHHI
He ByB4anu. OB'ekT gocnimkeHHs — nepudokanbHi 4insHKA
iLUEMIYHOrO MiBKYMbOBOTO iHGAPKTY MO3KY, @ TaKOX 30HU
no3a Mexamy iLLeMiYHUX ypaxeHb, 3a3Buyan y npoTu-
TIEXHIN NiBKyni.

lpyna nopiBHAHHA — 10 panToBo nMoMepnux Big
rOCTPOi KOPOHAPHOI HELOCTATHOCTI, SIKi He Manm 3axBo-
proBaHb HEPBOBOI CUCTEMM.

AyTonciiHui maTtepian 3abupanu B cepegHbOMy

KonareparnbsHoro kpoBoobiry [8,9], sikuid BUSHa4aeTbCs AK
mepexa creLianiaoBaHUX «EHAOrEHHWX LLYHTYBaNbHNX
CyOMHY, LU0 3HaxXoaAThCA B BinbLLIOCTi TKaHUH | 3abeane-
YyloTb 3aXUCT Bif iLLeMiYHOro nowkomxeHHs [10].

lMocuneHHs konatepanbHOro KPOBOTOKY NPU3BOAUTL
[0 3MiHM MOPPOYHKLOHANBHUX XapaKTEPUCTUK CYaANH i
CYAVHHOT Mepexi 3ararnom. MoponoriyH1in KOMMOHEHT
Takoi nepebyaoBM BUBYEHUI HEAOCTATHLO.

Merta po6otu

BuBunT natomopdhonorivHi 3MiHM CyaMHHOTO pycna Ta
CTaH KonaTeparibHOro KpoBOTOKY NpW iHapKTax MO3ky.
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yepes 6-12 roguH micns KoHcTaTauii cmepTi. bpanu He
MEHLLIe HiXX 5 AinsiHOK i3 nepudokansHOi 30HM, PO3MIp —
10 x 5 x 5 Mmm. [Ins ornsifoBoi CBITIIOBOI MIKPOCKOMIT MO30K
¢ikcyBanu 10 % po34nMHOM HeWTpanbHoro hopmarniHy
npoTarom 24-48 rogvH, 3HEBOAHIOBaNM Ta 3anvBanu B
napadiH; cepiiiHi 3piav 3aBTOBLUKM 5 MKM 3abapBoBasnu
remMaToKCUIiHOM Ta e03vHOM; BUKOHYBanu PAS-peakito.
[ns ouiHoBaHHA MOPGOMYHKLIOHANBEHOTO CTaHy CyauH
BM3Ha4anm MopdOMETPUYHI MOKa3HUKU: NIoLLy none-
PEYHOTO MEPETUHY CyAMH, NIOLLY siAep eHpoTenianbH1X
KNITWH NS BU3HAYEHHS! iXHbOrO (PYHKLIIOHANBHOTO CTaHy,
LLiNbHICTb TX pO3TaLllyBaHHS Ha CTaHAAPTWU30BaHy OOUHU-
L0 JOBXMHU cyauHu. CTaH KorateparnsHOro KpOBOTOKY

KnaloueBble cnoBa:
natomopdonorus,

MHOAPKT Mo3ra,

COCYAUCTOE pPYCAO,

KOAAaTEPaAbHBIi
KPOBOTOK.
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Puc. 1. KinbKicHi noka3Huku AiameTpa kaninapis B incunarepanbHii nikyni.

MKM?

50,00
45,00
40,00
35,00
30,00
25,00
20,00
15,00
10,00

5,00

0,00

47,16

27,47

3 noba

©
~

N~ O N~ ~ ~ ~

S S §& I3 3¢

~ N ~ N~ o~ ~ S N

N [ N N N9 ~NL
6 9 12 30 45

B KoHTponb O IHdbapkT MO3Ky

Puc. 2. KinbKicHi NoKasHWK1 NOMepeyHoro nepetuHy saep eHAoTenianbHuX KMiTUH, BpaxoBykoyn
nokasHuki y BinaaneHi nepiogy (Ha 30 i 45 foby) B incunatepanbHiii niskyni.
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XapakTepuayBanv JOBXMHOH KaninsapHoi mepexi. OctaH-
Hii# NoKka3HWK 0BYMCnOBaM SIK CyMy JOBXMHM Npodinie
KPOBOHOCHUX CYAMH Yy CTaHAAPTU30BAHOMY Noni 30py
(mone 3opy cBiTNoBoro Mikpockona npu 36inbLueHHi x400).
[ocnigkeHHs BUKOHAnNM, BUKOPUCTOBYHOYM MiKpockon AXio
Scope A1 «Carl Zeiss» (PPH) 3 kamepoto Jenoptik Progres
gryphax® cepii SUBRA (PPH). Y koxxHOMy BvnaaKy aHania
BUKOHYBanu B 5 nonsix 3opy 3a 4OMOMOTOK Nporpamu
Bineotect-Mopdponoria 5.2.0.158 (OO0 BugeoTect, PO).
CraTncTMYHO pesyrnsTaTi onpaLtoBani, BUKOPUCTO-
Byroum naket Statistica® for Windows 13.0 (StatSoft Inc.,
niuexais Ne JPZ8041382130ARCN10-J) 3 o6uncneHHsm
megiaHu (Me), HUXHBOTO Ta BepxHboro kBapTunei (Q1;
Q3). BigmiHHOCTi MixX ABOMa HesanexHummn Brubipkamm
ouiHioBanu 3a gonomoroto U-kpuTepito MaHHa-YiTHi.
CTaTUCTUYHO 3HAYYLLMMM BBaXKanu BiAMIHHOCTI MiX
MOPIBHIOBaHUMM 3Ha4eHHsAMK Ha piBHi 95 % (p < 0,05).

Pe3syAbTati

[o 3 pobu xBopoby MOpOMETPUYHI MOKA3HMKK CBig-
YUIN NPO HE3MIHHY KiMbKICTb CyOWH HA OAVHMLIIO NOLL
B nepudoKanbHin 30Hi iHdapkTy. KinbKiCTe CyanH y Lmx
30Hax Ha OAWHWMLIIO NMOLLi CTaTUCTUYHO He Bipi3HANach
BiZl KiNbKOCTi CyAMH B incunateparnbHin | KoHTpnaTepans-
HUX MIBKYNSIX, ane KpoBOMOCTaYaHHs CYTTEBO 3HUXKEHE,
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OCKifbK/ YMMarna YacTvHa CyanH MiKpOLMPKYNSTOPHOrO
pycna 3abnokoBaHa KNiTMHHWMK arperatamu. Y ne-
pudoKanbHUX 30HaX iHapKTy BU3HAYUNW HECYTTEBE
30inbLUEeHHs AOBXMHM NPoiniB Kaninapis NOPIBHIHO 3
KOHTP- Ta incunarteparnbHOK NiBKYNAMUW. FAKLO B KOH-
TPOMBHUX CNIOCTEPEXEHHSX AOBXVHA NPOiniB Kaninsapis
ctaHosuna 25,71 (19,93; 34,34) mkm, 10 Ha 3 goby L
3HaueHHs 36inbLuyBanmcst B 1,11 pasa B KOHTpnaTteparnb-
Hi i B 1,3 pasa B incunarepanbHii NiBKyMi Ha He3Hay-
HOMy BigdaneHHi (4o 4-5 mMm) Big BorHuwa iHdapkTy
Ta craHoBumm 28,67 (17,8;37,04) mkm i 33,65 (27,13;
40,53) mMkm BignoBigHo. binblue 306inbLUeHHST JOBXWHM
npodinis kaninspie 3 6oky iHhapKTy BiporigHO BkasyBaro
Ha NOCUINEHHS KonaTepanbHOro KPOBOTOKY.

Y nepudokanbHuUX AinsHkax iHapKTy Y npoekuii
HaNBINbLL BUPaXEHNX HEKPOTUYHUX 3MiH peakLiist Mikpo-
LIMPKyNSTOPHOTO pycna HeoHo3HauHa. [Mopsa 3i 3HauHo
KiNbKiCTIO MOBHOKPOBHUX CYZMH, HABKOMO SIKMX 4acToO
peecTpyBanu ApibHi KPOBOBWIIMBM, NEPEBAXANMN CYAUHM
3i 3MeHLLeHM Ha 6,71 % cyMapHWM [jiameTpoM NpocBiTy
MOPIBHAHO 3 KOHTPOMbHUMU CMOCTEPEXEHHAMU. Take
3HKEHHS 3yMOBIIEHE NEPUBACKYNAPHAM HAaOPSKOM, SKWIA
CTPVUMYBaB PO3LUMPEHHS AiaMeTpa KaninspHoro pycna, n
HabpsikaHHAM SiAep eHOOTENiI0 3 YAaCTKOBUM NEPEKPUTTAM
npocBiTy cyauH. [pibHi kaninspw (aiametpom 5-10 Mkm)
Y 30Hi iH(papKTy i 4acTKOBO B 30Hi MeHyMOpK BXe Yepes
1 noby pyiHyBanucs.

KinbkicHi ocnimkeHHs nokasanu: AiaMeTp kaninspis
y niBKkyni 3 60Ky ypaxkeHHs Ha 3, 6 i 9 400y 3axBOptoBaHHS
craHosuB 8,33 (7,69; 8,76) mkm, 7,65 (7,36; 8,14) Mkm
i 7,48 (7,29; 7,93) Mkm BignoBigHO. MOPIBHAHHSA LbOrO
napamMeTpa B incu- Ta KOHTpnateparbHin NiBKyi B Pi3Hi
TEPMiHW 3aXBOPIOBAHHSA 3 KOHTPOMbHUMU 3HAYEHHAMU
rnokasaro, LU0 B YCiX NOPIBHIOBAHWX rpynax HasiBHe CTaTu-
cTvyHo BiporigHe (p < 0,05) 36inbLUEHHS LibOro NoKasHWKa,
KpiM /1010 3Ha4Y€eHb y KOHTpriaTepanbHil niBkyni Ha 3 4ody
3axBOptoBaHHs1. HeaBaxatoun Ha Te, L0 CyMapHO cepen-
Hi giamMeTp Kaninsapis 3MeHLyBaBCs 3i 30iMbLUEHHAM
TEepMiHy 3aXBOPOBaHHS, BiH 3aMMLLIABCS iCTOTHO BULLMM,
HXX Y KOHTPOMbHUX crocTepexeHHsix Ha 43,37 %, 31,66 %
i 28,74 % BignoBigHO. Y KOHTpNaTepanbHii MiBKyIi B L
TEPMiHW diamMeTp kaninspie 30inblUeHMA NOPIBHSHO 3
KOHTpOIbHUMM cnocTepexerHaMu Ha 29,60 %, 26,67 %
i 24,61 % BignosigHo. Y Biananeni nepiogm (Ha 30 i 45
no6y) cepenHiit giameTp Kaninspis Maixe He Bigpi3HSBCS
BiZl KOHTPOMbHMX 3Ha4eHb (puc. 7).

lMnoLia nonepeyHoro NepeTuHy siaep eHgoTenians-
HUX KNiTUH Ha 3 Boby xBopobYK BesnocepeaHbo Ha MeXi
3 BOTHULLEM HEKPOTMYHMX 3MiH 36inblueHa B 1,86 pasa
i ctaHoBuna 47,16 (41,85; 50,53) mMkm? nopiBHsIHO 3i
3HAYeHHSIM, IO 3apeEcTpoBaHe B KOHTprarTeparnbHii
niskyni — 25,34 (23,43; 25,91) mkm? Ha 6, 9 i 12 goby
3aXBOPHOBAHHS LIEN NOKa3HMK cTaHoBMB 28,9 (24,19; 34,3)
mkm?, 31,76 (29,52; 35,17) mkm?, 27,34 (25,55; 32,66)
MKM? BignoBiaHo, ane Tinbky 0 6 406U xBopoby BiaMiH-
HOCTi PiBHSI LibOro NOKa3H1Ka NopiBHAHO 3 KOHTPOINBHUMU
nokasHukamu Gynu cTatucTuyHo 3Hauywwi (p < 0,05).
LinbHiCTb posTallyBaHHA S4ep €HAOTENoUMTIB y Cy-
AMHaX y 30Hi iHapKTy NOpPIBHAHO 3 NepudoKanbHUMK
AinsHkamu iHapkTy 3HmkeHa Ha 12,4 % . KinbkicHi
MOKa3HVKW NOMEPEYHOT0 NEPETVHY SAEP EHAOTENIanbHNX
KNiTH, BPaxoByOUM NOKA3HWKK Y BigdaneHi nepiogu (Ha
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30 i 45 poby) B incunartepanbHin niBkyni, HaBeLeHi Ha
puc. 2.

Ha 6, 9i 12 o6y nokasHWkW SOBXKUHU KaninsipHoi Me-
pexi 3anuwanmcst 36inbLUEeHNMI WOAO0 KOHTPOBHIX CMo-
cTepexeHb y cepenHbomy Ha 11-39 %. Ha 6, 9, 12 noby
nroLia nonepeyHoro NepeTUHy saep eHpoTenianbHux
KniTuH cTaHoBuna 28,9 (24,19;34,3) mkm?, 29,63 (24,48;
36,19) mkm? i 27,75 (25,57; 33,24) mkm? BiANOBIAHO; Lie
GinbLue, HixX KOHTPOMbLHI NokasHukK Ha 16,01 %, 18,94 %
i 11,40 % BionosigHo.

Y nepudokanbHUX AinsHKax HeKpo3y AOBXUHA Ka-
NiNsipHOi Mepexi NOCTynoBo 36inbLUyBanacsi, B OKpeMux
CriocTepexeHHsX il Bu3Havanu ao 45 nobu. Y uei tep-
MiH 3HA4YEHHSI JOBXVHM KaninspHOi Mepexi CTaHOBWUNW
46,65 + 18,07 MkM — Ha 59,76 % Ginblue, Hixk KOHTPOIbHI
MOKa3HMKKN. FAKLLO B paHHi TepMiHK 3aXBOpPIOBaHHS 36inb-

Pathologia. Volume 17. No. 2, May — August 2020
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rematokcumiHom Ta eoauHom. 36. x200.
NEHHs! reMaToKCUIIHOM Ta eo3uHoM. 36. x100.

PAS-peakuisi. 36. x200.

LUEHHS! LX 3Ha4eHb 3yMOBIEHE NOCUIEHHSIM KonaTeparb-
HOrO KPOBOTOKY, MPO LU0 CBIZYMNO Yumane 36inbLUeHHs!
cepenHbOoro AiameTpa Kaninspie, T0 B Mi3Hi TEPMIHK, —
IMOBIPHO, BHACMIZOK NOCUIIEHOTO aHrio- | BACKyIOreHesy.

AHanis rictonoriyHnx npenapatiB nokasas, L0 B
paHHi TepMiHK 3aXBOPIOBaHHs (140 3 L0OU) NOBHOKPOB'st
Kaninspis 3apeecTpyBanu Ha Tri BENUKUX HabpsikoBmX
3MiH HaBKONWLLUHBOT NapeHxiMu. Y HempoHax, siki posta-
LIOBYBanVCs NOPSiZ i3 TaKUMU Kaninsipamu, nporpecyeanu
AUCTPOIYHO-AECTPYKTUBHI 3MiHM 3 Bakyonisaujeto Ta
€03MHodiNiero umMTonnasmu, NikHO3oM sapa, Kapionisu-
com. Ha 9-12 poby i B nisHili TepMmiHW crnocTtepiranu
3HaYHy pefyKLito HabpsKOBMX 3MiH, MEHLU BUPaXeEHi
3MiHM B HEMPOHaX i rnianbHKMX KnituHax. MoBHOKPOB'S
Kaninspis 3anuwanocs, ane tpeba BigsHauuTu: y
CMOCTEPEKEHHSX i3 TPMBAMILLUM TEPMIHOM XUTTS 3a-

i

Puc. 3. A: posLUMpeHHst, TOBHOKPOB'St MianbHix cyamH. 36. x100. B: po3lumpeHa kaninspHa
Mepexa B nepudokanbHii 30Hi iHapkTy. TepMiH 3axBoptoBaHHs 3 fobu. 3abapeneHHs

Puc. 4. TpomBo3u cyamnH M’sikoi Mo3koBoi 060110Hku. TepMiH xBopobu — 3 1o6u. 3abaps-

Puc. 5. 36inbLueHHst BONOKHUCTOrO KOMMOHEHTA CMOMy4HOI TKaHWHI B 0BOMOHKax MO3KY.

Puc. 6. Cknepo3 nignasyTMHHOO NPOCTOPY 3 BOTHULLAMM 3BanHiHHS. TepMiH 3aXBopio-
BaHHs 15 Ai6. 3abapeneHHsi rematokcuniHom Ta eoanHoM. 36. x200.
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OpuriHaAbHI AOCAIAXKEHHS

peecTpyBan MeHLLMA 06'eM iHbapKTy Ta CNpUsTIMBILLIMIA
nepebir xBopoby 3 YACTKOBO PEAYKLIIEID HEBPOIOMYHOrO
ZediuunTy (3rigHO 3 PeTPOCMEKTUBHIM aHari3oM icTopii
XBOpob).

BpaxoBytoun, Lo DKEpEenom KonarepansHoro Kpo-
BOOBiry € nianbHi cyanHu, ski 3abesnedyytoTb anstepHa-
TVMBHWIA LUMSIX PETPOrpaaHoi penepdysii Ha TepuTopito
MO3KY, KOTpa KPOBOMOCTA4a€eTbCs 3 apTEPIA, LLIO 3a3Hanu
OKH03it0, TO BUBYMIN 3MiHW LMX apTepil (mianbHux).

Y roctpiit cTagii iHcynsty (no 3 fib) Ha Tni Habpsiky
M’SIKOI MO3KOBOI OBOIOHKM BU3HAYMNM CyTTEBE PO3LUU-
PEHHSI, MOBHOKPOB'A Ta 3HA4YHE PO3ranyXeHHs nianbHnX
CyOVH, BKIOYako4mM apTepii Ta BEHW M'iKoi MO3KOBOT 060-
noHku. CyTTEBO pO3LLMPIOBANNCA padianbHi apTepii npu
X BXOKEHHI Brinb 3BMBUMH | 60po3eH Mosky (puc. 3A). Y
npunernii napeHximMi Mo3Ky TakoX iCTOTHO POo3LLMpIoBa-
mcs Kaninspu Ta apibHi apTepionu, Hepiako opmyroum
NoLUMPEHY Mepexy, Lo aHacTomo3ye (puc. 3b).

Y Ui TepMiHKM Takox Ha Tni NOBHOKPOB'S HEPIAKO
crocTepirany TpoM603u CyanH M’sKoT MO3KOBOT 060MOHKM
(puc. 4). MporpecyBaHHsa TPOMG03Y NPVU3BOAMITO 10 NOSIBMI
BTOPUHHWX iLLEMIYHMX (DOKYCIB Yy KIpKOBMX Bigdinax, Ha
Yyumarnomy BigfaneHHi Big NepBUHHOMO BOTHWLLA. Taki
30HW XapaKTepusyBanucs BUPAXEHUMM iLLEMIYHUMU
3MiHaMW HeWpOHIB i Mil, @ TaKoX 3HaYyLLOK NenkoLm-
TapHOH iHinkTpaLieto.

Ha 6 noby 3axBoproBaHHS HAOPSIK M’SAKUX MO3KOBMX
060MOHOK MOCTYMOBO 3MEHLLIYBABCS, ane iCTOTHa NPOHWK-
HICTb CyAWH Y rOCTPOMY NepioAi iHhapKTy 3 BUXOAOM 3a
MEXi CyaUH PiaKoi YaCTUHM KPOBI Ta POPMEHUX ENEMEHTIB
NpU3BOAMIA A0 MOCTYNOBYX SIBULL OpraHisaLii 3i cknepo-
30M MignaByTUHHOrO npocTopy. Mix kaninapamu 3Hay-
HOro po3BuUTKY HabyBaB PAS-N03WUTUBHUI BOMOKHUCTUN
KOMIMOHEHT CMOIYYHOI TKaHUHMK, iICTOTHO 3binbLuyBanacs
TOBLLMHA NignNaByTUHHOMO NpocTopy (puc. 5). Y Benukmux
apTepionax BM3Ha4MIM NOTOBLLEHHS aABEHTULaNbHOro
Luapy BHACMIZ0K HASIBHOCTi CMOMYYHOTKaHMHHOIO KOMIMO-
HEHTa, Lo BU3Haumnn Ha 9 foby xsopobu.

Ha 6 i 9 noby HaBkono ApibHMX apTepion 3apeecTpo-
BaHa YMMana rictioLmTapHa peakuis. i BusBnsnm Hasko-
1o CyAvH Hacamnepeps B incunatepanbHii niskymi, a
TaKoX BOHa noLumptroBanacst 6ins cyauH i3 6oky Mo3KoBUX
060M0oHOK Ha Npunerny napeHxiMy Mosky. bins okpemux
CYAVH LIMNbHICTb KMITUHHWX eNeMeHTIB yTBOptoBana Kii-
TUHHI TSXi, NOPYY 3 HUMK BUSIBNSANK BaraTto AncTpodiyHo
3MiHEHUX HEMPOHIB, YACTKOBO 3 HE3BOPOTHUMU 3MiHAMMU,
a TaKOX He3HauHi CKynYeHHs rniafibHUX KMiTUH.

Ha 12 noGy BupasHicTb ricTioyuTapHoi peakLii HaBko-
10 CyAUH 3MEHLLYyBanach, 0fHaK HasiBHa YuMana KinbKicTb
apTepion 3 obnitepauieto NPOCBITY, AKi Haragyeanm cno-
TTYYHOTKaHWHHI TSOKi 3 BENWKOHO LLSBHICTIO KNITUHHWX ene-
MEHTIB rmiarnibHOro 1 reMaToreHHOro NOXOKEHHS HABKOIO
HVX. HaBKpyrv CyauH, WO dyHKLioHyBanu, 3binbLuyBanach
KiNbKICTb reMaToreHHUX i pe3angeHTHUX Makpodaris.

Takox y Ui TepMiHM nporpecysanu npouecu op-
raHisauii B mignaByTMHHOMY NpoOCTOpi. BiH icTOTHO
YLLiNbHIOBABCS, B HHOMY NepeBaxanu CyauHW 3i ckre-
po30BaHUMK CTiHKamu 1 obniTepauieto npocaiTy. B 5
CMOCTEPEXEHHSIX i3 TepMiHOM XBOpoOW noHag 12 ai6
BUSIBNANN BOTHULLA 3BanHiHHA (puc. 6). CknepoTuyHi
3MiHM CYTTEBO 3HWXKYBanu konareparibHe KpoBonocTa-
YaHHS 3 NianbHKX CyauH Y nignerni Kipkosi BiAAinM Mos-
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Ky, @ Takox, iIMOBIpHO, NOpYyLUyBanu nikBOPOANHAMIKY.
B nepudokanbHux ginsHkax iHapkTy Biabyeanocs
nepekanibpyBaHHs NPOCBITY CYAWH 3i 3MEHLUEHHSM
CyMapHoi nnoLyi NpocBiTy apTepion.

06roBopeHHA

OpyH i3 BXITMBUX YMHHWKIB BiHOBMEHHS €PEKTUBHOMO
KPOBOTOKY B NaLiEHTIB 3 iH(bapKTaMu MO3KY — CTaH LLNSXIB
konarepanbHOro KpoBoobiry [11], ki Tinbku CninbHO 3
MOCWIMEHHSM aHrioreHe3y MOXyTb 3abe3neynTu BigHOB-
NEHHS AOCTATHLOIO KPOBOTOKY B iLLIEMiI30BAHMX [iNsHKaX.
BigomocTi thaxoBoi nitepatypm cBigyaTh, WO AOCTATHIN
KonateparnbHUiA KpoBOOBIr € Knio4oBUM (hakTopoM,
AKUIA BNNMBAE Ha yCnilLHy penepdysito Ta CnpusTiMBuin
KniHiYHWiA pesynbtar [9].

KonatepanbHumu Linsixamm kpoBoobiry € NepBuHHi
wnaxu (kono Binnica) i nenToMeHiHreanbHi LLNSXU BHY-
TpilWHbOYEpenHUX apTepin. Kono Binnica sk Baxnueui
€reMeHT KomnaTteparnbHOro KpoBoobiry B MO3Ky MOXe nif-
TpymMyBaTH nepdysito Tinbkv Npy oknto3ii apTepii Benmko-
ro fiametpa. Komv nopyLuyeTbes KpoBoobir y AncTanbHX
rinkax OCHOBHWX BHYTPILUHBOMO3KOBWX apTepiii, KOmno
Binnica He MoXe KOMNEHCyBaTN 3MEHLLEHHS KDOBOTOKY.

Y Hawwux cnocTepexeHHsx y BinbLuocTi Bunaakis
BU3HAYMIM MOPYLLEHHS KPOBOOBIry came B AUCTaNbHMUX
rinkax OCHOBHUX BHYTPiLLHbOMO3KOBMX apTepiii. OTxe,
TifbKW BTOPUHHUI KOnaTtepanbHWA NOTIK Yepes nento-
MeHiHreanbHi aHaCcToOMO3#, Sk BKa3ye Hu3ka aBTOpIB,
MOXe By TV OCHOBHUM ankTepHaTUBHWM LLUMSIXOM MigTpUM-
KV KDOBOTOKY B iLLIEMI30BaHUX AinsHkax [8]. Y nauieHTis i3
MOBHOO OKMHO3IEI0 BHYTPILLHBOYEPENHOrO CErMEHTa BHY-
TPILUHBOI COHHOT apTepil NOCUIEHHS NENTOMEHIHreanbHUX
Konatepanen, Wo 3afoKyMeHTyBanu aHriorpadieto,
KOpentoBasno 3 MEHLLIOK CMEPTHICTIO Micns iHCynbTy [12].
OcobnuBicTb NenToMeHiHreanbHWX Konatepanen — y Uux
CyOvHax KpOBOTIK 34iNCHIOETLCA B 000X HanmpsiMax, Lo
[ae 3Mory peTporpajHii nepdyasii CyMmixHUX TepuTopin
MiATPUMYBATN XUTTE3AATHICTD KNITUHHUX E€NEMEHTIB Y
[iNsHKax «illeMiYHoi MiBTiHi».

Pesynbrati gocnimkeHHs cBigyaTh: y paHHi TepMiHM
MO3KOBOTO iHCYNbTY CyTTEBO PO3LUMPIOETHCA Mepexa
CyOVH M'SIKOi MO3KOBOi OBGOMOHKM, SIKi MiCNs BXOMKEHHS
B NapeHxiMy Mo3ky hOpMYHOTb Mepexy CyauH, Lo aHa-
cToMO3ytoTb. OTXe, CyanHN M'sIKOi 0BONOHKY FONOBHOTO
MO3KY, Bifj SIKMX BiOXOAsTh padianbHi cyauHu, 6esnoce-
PEOHBO XUBNATH KOPY MO3KY, € BXMMBUM [KEPENOM
a[leKBaTHOrO KPOBOMOCTa4YaHHs KOPU MO3KY B paHHi
TEPMiHW NiCns PO3BUTKY iLeMiyHoro iHcynety. OgHak
KonareparnbHa nepgysist BNNMBae He TiNbku Ha pekaHani-
3aLito apTepin, penepdysito, ane N Moxe NPU3BOAUTY 4O
remopariyHoi TpaHccopmaii [13]. Y Hawwwmx gocnimkeH-
HSIX TaKOX CrocTepiranyt nepuBacKynsipHi KPOBOBUIIMBY
6ins ApibHKX Kaninapie kopu Ta B 30Hi iLLeMiYHOT HaMIBTiHi,
ane ix BUSBNSANM B 0OMEXEHil KiNbKOCTi CNOCTEPEXEHD,
i BOHU He Manw BEMMKOTO MOLLMPEHHSI.

Takox BaxnuBi napameTpu CYAMHHOrO pemofe-
MIOBaHHS, WO 3abe3neyvytoTb BiAHOBMEHHS MO3KOBOMO
KPOBOTOKY NiCns apTepianbHOi OKMto3ii, — AiameTp cyauH
Ta ixHs 3BmBUCTICTb [14]. PesynbraTtn gocnigxeHHs
CBig4aTh Npo 36iNbLUEeHHA AiameTpa kaninapis i 3 6oky
YpaxeHHs, i B KOHTpnaTepanbHin niskyni Ha 3, 6 i 9
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po0y, ane 3i 36inbLUEHHAM TepMiHy XBOpobu giametp
Kaninspis nNoBepTaBcs 4O BUXiAHUX 3HayeHb. 36inb-
LUEHHS JOBXMHU KaninspHoi Mepexi Ta diameTtpa agep
eHpoTenianbHMX KNiTUH TakoX CBIQYMIIM NPO aKTUBHI
NpoLecU CyANHHOTO PEMOZENNIOBAHHSA B paHHi TepMiHU
MO3KOBOTO iHCYIbTY.

Y Mi3Hi TepMiHM MO3KOBOTO iHCYMLTY Mporpecysa-
11 npoLecun opraHisauii B nignasyTUHHOMY NPOCTOPI,
BUABMNKM Garato apTepion 3 obniTepauieto NpoceiTy,
BM3HAUUNM nepekaniopyBaHHa BEMUKUX apTepion, Lo
CBIZUMIO NPO 3HWXKEHHSI KPOBOTOKY B NepudoKarnbH1X
AinsHKax iHapkTiB.

BucHoOBKU

1. MaTomoponorivHi 3MiHW CYAMHHOrO pycna npu
iLUeMiYHOMY iHCPapKTi B paHHi TEPMIHW 3aXBOPIOBAHHS Xa-
paKTepM3yHOTLCSA KOMMEHCATOPHUM MOCUIEHHAM KPOBOOGIry
B incunareparnbHil NiBKkyni, LLO BUSBNSETHCS 30iMbLIEHHSM
AiameTpa kaninspis, AOBXVHM KaninsapHoi Mepexi Ta nocu-
TNEHHi KoraTteparnbHOro KpoBoobiry 3 Boky mianbHVX CyavH.

2.Y BignaneHoMy nepioai KinbKiCHi NOKa3HUKI CyauH-
HOro pycna 3ae6inbLLIOoro MOBEPTATLCS A0 KOHTPOMBHNX
3HaueHb, ane peaykuis cymapHOI NIIoLi NpocCBiTy ap-
Tepion, 3HWXEeHHS eeKTUBHOCTI KonaTeparbHOro Kpo-
BOTOKY B MiarnbHKX CyauHax, nepekaniopyBaHHs npocBiTy
CyOMH 3i 3MEHLLEHHSIM CyMapHOI MITOLLi NPOCBITY apTepion
cnig BBaXaTy NPOSIBOM afanTUBHOMO PEMOAENOBaHHS
CYAVMHHOTO pycra Y BiNOBiAb Ha 3HWKEHHS noTpebu
y kpoBo3abe3neyveHHi AinsHoK opraHisaLii Mo3koBoro
iHCYNBTY Ha CTagji hopMyBaHHs KiCTW.

MepcnekTMBM noganblinX AochnifXeHb nepeg-
6ayaloTb BUBYEHHSI CTaHy PEMOAENOBAHHS CYAVHHOIO
pycna 3anexHo Big nepebiry 3aXBOpIOBaHHS Ta edhek-
TWBHOCTI Tepanii npu iHhapKTax MO3Ky.
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Parkinson’s disease (PD) is one of the most widespread neurodegenerative diseases. In spite of the large number of researches,
the problem of earlier diagnosis and targeted pathogenetic therapy remains relevant. For more than 20 years, scientists have
been continuing to study potential diagnostic and prognostic PD biomarkers. An accurate diagnostic biomarker can help
identify PD before motor symptoms occur, or when motor and non-motor symptoms are insufficient to diagnose, and also can
be used to differentiate between idiopathic PD and other forms of parkinsonism.

The aim of the research is to analyze the last studies of potential PD biomarkers in human biological fluids.

Conclusions. Most studies of recent years indicate that the level of total a-synuclein, its oligomers in blood plasma and its
formed elements is elevated in patients at the early stages of PD, and it can be a valuable prognostic biomarker for disease
progression, in particular its motor symptoms. Studies of the level of this potential biomarker not only in blood plasma and its
formed elements, but also in neuronal exosomes, are promising. The negative impact of oxidative stress in PD is a significant
trigger for irreversible pathogenetic processes that affect the development of neurodegenerative changes. Perspectives of
further researches may lay not only in identifying the concentrations of nitrotyrosine and oxidative stress components and
antioxidants in the blood of PD patients, but also in determining of the effect of antiparkinsonian and neuroprotective drugs on
the antioxidant system in order to pathogenetically justify their use for reducing of oxidative stress. It is promising to study the
activity of melatonin in the context of its relationship with the components of oxidative stress and antioxidants by determining
their concentrations in blood of PD patients.

CyuacHMM NOrAfIA Ha NOTeHLiNHI 6iomapkepu xBopobu MapkiHcoHa (orasa)

A. B. AemueHko, B. B. biptok

XBopoba IMapkiHcoHa (XIM) — oaHe 3 HaMoLLMPEHILLMX HEMpOEreHepaTUBHUX 3aXBOPOBaHb. HeaBaxatoum Ha BENWKY KinbKiCTb
JocnimKeHb, Wo npucesyeHi XM, npobnema paHHLOI AiarHOCTUKM Ta TapreToBaHoi NaToreHeTUYHOI Tepanii 3anuwaeTbes
aKTyanbHo. HaykoBLi Bxe noHag 20 0CTaHHiX poKiB LOCTIAKYHOTb NOTEHLiHI AiarHOCTWUYHI Ta NPOrHOCTUYHI Giomapkepu X1
Ha pi3HWX CTafisX 3aXBOPIOBaHHS. TOYHUIA iarHOCTUYHUIA BioMapkep Moxe JonoMOrTY ineHTUdikyBaTn XI 40 BUHUKHEHHS!
MOTOPHMX CUMNTOMIB 200 KOS MOTOPHUX | HEMOTOPHUX CUMMNTOMIB HELLOCTaTHBO NSt BCTAHOBMNEHHS AiarHo3y, a TakoX 1oro
MOXHa BUKOPMCTOBYBATM Ans AuchepeHLiiHoi AiarHocTuky Mix XI1 Ta iHLWMMK HEBPOMOTiYHUMM 3aXBOPIOBAHHAMM, 30KpeMa
nig Yac audepeHuitoBaHHa Mix igionatuyHoro XM Ta iHwrmm hopmamm NapKiHCOHi3My.

MeTa po6oTu — NnpoaHaniayBaTu OCTaHHi AOCTIMKEHHS NOTeHLUiNHMX Biomapkepis X1y GionoriyHux pignHax noguHn.

BucHoBku. Y 6inbLIOCTi NpoaHanisaoBaHWx 4OCMigKeHb OCTaHHIX POKiB BU3HAYEHO, LU0 PIBEHb 3aranbHOro a-CUHYKMEiHY, 1oro
oniromMepiB y Nnasmi KPoBi Ta il POPMEHNX enemMeHTax € NiABULLEHUM y NaLieHTiB Ha paHHix cTagisx X[, a Takox € LiHHUM
MPOrHOCTUYHUM MApPKEPOM LLOAO MPOrpecyBaHHs! 3aXBOPIOBAHHS!, 30KPEMA MIOr0 MOTOPHUX CUMNTOMIB. [epCrnekTUBHUMM €
[OCTIIKeHHs piBHS NOTEHLiHOro Giomapkepa He Tifbky y Nna3mi KpoBi Ta ii (hopMeHUX enemeHTax, ane Ny HelpoHanbHUX
eK30comax. HeratveHuMI BNNWB OKCMAATMBHOTO CTpecy npu XI — CyTTEBUI TPUrep HE3BOPOTHUX MaTOreHETUYHNX NPOLIECIB,
Ki BNIMBaOTb HA PO3BUTOK HEMpOAEereHepaTMBHUX 3MiH. MepcnekTMBHUMU MOXYTb ByTW He TiNbKW AOCHIMKEHHS 3 BUSIB-
NEHHS! KOHLIEHTPaLli KOMMOHEHTIB HITPO3aTMBHOIO Ta OKCMAATUBHOTO CTPECY, aHTUOKCUAAHTIB Y KPOBI nauieHTiB 3 XI1, ane
1 3 BU3HAYEHHS BMUBY NPOTUNAPKIHCOHIYHUX | HEPONPOTEKTUBHWX MpenapaTiB Ha CTaH aHTUOKCUAAHTHOI cucTemn ans
NaToreHeTUYHOrO OBI'PYHTYBAHHS X BUKOPUCTAHHS ANs HIBEMIOBAHHSA MPOSIBIB OKCUAATUBHOMO CTPECy. 1epCrnekTUBHUM €
[OCRiMKEHHS aKTUBHOCTi MeNaTOoHiHY B KOHTEKCTI MOr0 3B'AA3KIB i3 KOMMOHEHTaMM OKCMAATUBHOIO CTPECY Ta aHTUOKCMAAHTaMM
LUMSIXOM BU3HAYEHHS! IXHIX KOHLIEHTpaLii y kpoBi nauieHTis 3 X1

CoBpeMeHHbI B3rAfIA Ha NOTEHLUaAbHble 6UoMapKepbl 6ore3Hn MapkuHcoHa (0630p)

A. B. AemueHkKo, B. B. buptok

BonesHb MapkuHcora (BIM) — ogHo 13 Hambonee pacnpocTpaHEHHbIX HeipoaereHepaTvBHbIX 3aboneBannii. HecmoTps Ha
6onbLLOEe KOMYECTBO UCCreaoBaHUIA, NOCBALWEHHBIX B, npobnema paHHen AnarHoCTUKM 1 TapreTpOBaHHOW NaToreHeTu-
YECKOW Tepanumn 0CTaETcs akTyanbHOW. YueHble 6onee 20 nocneaHux net uccrneayoT NoTeHUManbHble AMarHocTUieckue n
nporHocTuyeckue bromapkepbl Bl Ha pasHbix cTagusx 3aboneBaHms. TOUHbIN AUarHOCTUYECKNI GUOMapKep MOXET NOMOYb
B uaeHTndmkaumm BN 4o nosBNeHNs MOTOPHBIX CUMMTOMOB WM KOr4a MOTOPHBIX M HEMOTOPHbBIX CUMMTOMOB HEOCTATOMHO
[Ns YyCTaHOBMEHMS AMarHo3a, a Takke MOXET ObITb UCMONb30BaH Ans auddepeHumansHoii anardHocTuki mexay b v gpy-
TMMU HEBPOMOTMYECKMM 3a00NeBaHNsIMU, B YAaCTHOCTU Npy AnddepeHLMpoBaHAn Mexay uauonatudeckoi bI n gpyrumm
hopmamu NapkMHCOHU3Ma.
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Lienb pabotbi — npoaHanu3anpoBaTb nocnegHue nccrnegoBaHna noTeHUnanbHbIX 6momapKepOB Bl B Guonornyeckmx xua-
KOCTAX YeroBeka.

BbiBogbl. B 60MbLUMHCTBE MpOaHanuanpoBaHHbIX UCCNenoBaHuiA MOCNEAHNX NET ykasaHo, YTO YPOBEHb OBLLETO O-CUHY-
KnewHa, ero onvromepoB B NrasMe KPoBK 1 ee (POPMEHHBIX 3NEMEHTax MOBbILLEH Y NALMEHTOB Ha paHHUX ctaausx brl, a
TaKKke MOXeT ObITb LIEHHbIM NPOTHOCTUYECKUM MapKepoM MporpeccupoBaHns 3aboneBaHus, B YaCTHOCTU, €f0 MOTOPHbIX
CMMNTOMOB. [epCrnekTUBHBIMU SIBMSIOTCS UCCIIEA0BAHNS YPOBHS NOTeHLMarnbHoro Gromapkepa He TONbKO B Nna3me KpoBw
1 ee hopMeHHbIX NeMeHTaXx, a 1 B HeMpOoHanbHbIX 3k3ocomax. OTpuuaTensHoe BIMSHWE OKCuaaTUBHOrO cTpecca npu bl
— CYLLECTBEHHbI TpUrrep HeobpaTUMbIX NAaTOreHETUYECKUX NPOLIECCOB, KOTOPbIE BIUSIOT Ha Pa3BUTHE HellpodereHepaTue-
HbIX M3MEHEeHMI. MepCrnekTMBHBIMU MOTYT ObITb He TOMBKO MCCMEA0BAHMS MO YCTAHOBIEHWIO KOHLIEHTPALMIA KOMMOHEHTOB
HUTPO3ATVMBHOTO M OKCUAATUBHOMO CTPECca W aHTMOKCMAAHTOB B KPOBW NaumeHToB ¢ Bll, HO 1 no onpegeneHuio BNuMsHUS
NPOTVUBONAPKMHCOHNYECKNX 1 HENPONPOTEKTUBHBIX NPenapaToB Ha COCTOSIHWE aHTUOKCUMAAHTHOM CUCTEMBI C Lienbto naTore-
HeTM4eckoro 060CHOBaHWS VX UCTMONb30BaHWS A4St HUBENMPOBaHUS NMPOSIBIEHWI OKCUAATUBHOIO CTpecca. MNepenekTUBHbIM
ABMNAETCS UCCNEeaoBaHNe akTUBHOCTU MENaToOHWHA B KOHTEKCTE ero B3aMOOTHOLIEHU C KOMMOHEHTaMW OKCUMAATVBHOMO

CTpecca 1 aHTUOKCMAaHTaMn nyTeMm onpeaeneHus nx KOHLleHTpaLI,I/Iﬁ B KpOBM NauUMeEHTOB C Brl.

Parkinson’s disease (PD) is one of the most widespread
neurodegenerative diseases [1] with no cure in sight [2].
In more than 200 years since the PD was officially re-
cognized worldwide, the scientific community has learned
quite a bit about the peculiarities of the pathogenesis,
the course of the disease and developed international
guidelines and recommendations for the management
of patients at different PD stages [3]. Clinical manifes-
tations of PD are caused by the death of dopaminergic
neurons of the cerebral substantia nigra, degeneration of
the nigrostrial, mesolimbic and mesocortical pathways,
decreased dopamine concentration, as well as imbalance
of brain neurotransmitter systems (cholinergic, noradre-
nergic) [4]. Itis known that this disease is characterized by
a combination of motor (rest tremor, rigidity, hypokinesia)
[5] and non-motor symptoms in the form of cognitive
and psycho-emotional disorders (increased anxiety,
apathy, depression of varying severity, etc.) [6,7], which
can significantly impair a patient's quality of life. Such
important non-motor symptoms of PD as hyposmia and
sleep disorders may occur before motor symptoms [8],
and their negative impact on patient’s life quality is often
underestimated [9]. But still the question of earlier diag-
nosis of PD [4], as well as targeted pathogenetic therapy,
remains relevant [10].

To this end, for more than 20 years, scientists have
been continuing to study potential diagnostic and prog-
nostic PD biomarkers at different stages of the disease
[11]. An accurate diagnostic biomarker can help identify
PD before motor symptoms occur, or when motor and
non-motor symptoms are insufficient to diagnose, and can
be used to differentiate between idiopathic PD and other
forms of parkinsonism [2]. Numerous studies of various
potential PD biomarkers are ongoing, but only a few are
important for clinical practice [12]. Studies of biomarkers
in human biological fluids (blood plasma, its formed
elements, cerebrospinal fluids, etc.) are quite common
[2], as for rational implementation in clinical practice,
detection of biomarkers requires maximum convenience
and safety for the patient.

Aim
The aim of the research is to analyze the last studies
of potential PD biomarkers in human biological fluids.

It is known, that PD is a type of a-synucleinopathies
[13], as a-synuclein is a central component of the patho-
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genesis of this disease [14]. The level of a-synuclein is
studied in autopsy materials [15], cerebrospinal fluid and
blood [16]. The most technically simple and safe lifetime
method of detecting the concentration of potential PD
biomarkers is their measuring in blood.

Over the past three years the global research da-
tabase has been replenished with new data that have
a common tendency to recognize a-synuclein and its
oligomers in blood plasma and its formed elements as
one of the best potential PD biomarkers, even in the early
stages of the disease. Thus, in 2017, Vicente Miranda
H. et al. decided to determine whether posttransiational
modifications of a-synuclein in blood can be valuable
biomarkers of PD. The study involved 58 PD patients and
30 healthy participants (groups were comparable in age).
The authors found that the levels of Y125-phosphorylated,
Y39-nitrated and glycated a-synuclein were elevated in
patients with PD [17]. Jian Ding and co-authors studied
the plasma levels of a-synuclein, T-tau, P-tau181 and Ap-
42-proteins in 73 PD patients, and association of these
levels with motor manifestations. Plasma a-synuclein
levels were significantly higher in PD patients compared
to control group, and were also higher in the group of
patients with postural instability and gait disturbance
compared to the tremor-dominant subtype group [18].
Chin-Hsien Lin et al. studied plasma a-synuclein levels
in 80 PD patients and 34 healthy controls. There was a
significant increase in a-synuclein levels in PD patients
compared with controls and in a-synuclein levels in PD
patients with a higher Hoehn-Yahr stage without any
correlation with motor symptoms severity (according
to Unified Parkinson’s Disease Rating Scale (UPDRS)
part Il scores). However, plasma a-synuclein levels
were significantly higher in PD patients with concomitant
dementia than in patients with mild cognitive impairment
or normal cognition and were negatively correlated with
Mini-Mental State Examination (MMSE) scores [19].
But there were other investigations with less optimistic
results. For example, Nor A. Samat et al. did not reveal
a significant difference between the plasma a-synuclein
levels of PD patients and cognitive impairment in groups
distributed according to Montreal Cognitive Assessment
test (MoCA) and Parkinson’s Disease Cognitive Rating
Scale (PDCRS) results [20].

In the same year a team of scientists led by S. Pche-
lina aimed to investigate glucocerebrosidase 1 (GBA)
enzymatic activity in dried blood spots with assessing
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plasma oligomeric a-synuclein levels in sporadic PD
(sPD) patients, in PD patients with mutations in the GBA
gene (GBA-PD) and in controls. They found that plasma
oligomeric a-synuclein levels were increased in GBA-PD
group compared to sPD and controls. Authors sugges-
ted that the decrease in enzymatic activity of lysosomal
hydrolases in GBA mutation carriers may contribute to
PD pathogenesis by increasing the level of neurotoxic
oligomeric a-synuclein species [21]. Matsumoto J. et
al. paid attention that erythrocytes contain a-synuclein
concentrations ~1000-fold higher than the cerebrospinal
fluid, as a source of potentially pathogenic a-synuclein.
Also erythrocytes produce a-synuclein-rich extracellular
vesicles (EVs), which can cross the blood-brain barrier
(BBB), especially under inflammatory conditions pro-
voked by peripheral administration of lipopolysaccharide.
According to the authors this transport likely occurs via
adsorptive-mediated transcytosis, with EVs that transit
the BBB co-localizing with brain microglia. Examination
of microglial reactivity upon exposure to a-synuclein-con-
taining erythrocyte EVs in vitro and in vivo revealed that
uptake provoked an increase in microglial inflammatory
responses, and EV's derived from the erythrocytes of PD
patients elicited stronger responses than did those of
control subjects [22].

In 2018 Hua Wang et al. published the results of a
study, in which they investigated the levels of plasma
a-synuclein and central nervous system (CNS) a-synucle-
in in 256 PD patients in the early stages in baseline and
2-year follow-up. The results demonstrated that baseline
and longitudinal increase in total a-synuclein predicted
progression of cognitive decline in hyposmic PD patients
with dopamine transporter (DAT) binding reduction. On
the other hand, a longitudinal decrease in nervous system
derived exosomal (NDE) a-synuclein predicted worse-
ning cognitive scores in hyposmic PD patients with DAT
binding reduction. Finally, in PD patients with faster DAT
progression, decreasing NDE/total a-synuclein ratio was
associated with a larger reduction in DAT from baseline
to follow-up. Authors suggest that, though underlying
mechanisms remain to be defined, alterations in plasma
total and NDE a-synuclein concentrations are likely as-
sociated with PD progression, especially in the aspect of
cognitive impairment, in early stages of the disease [23].

The correlation between a-synuclein and GBA genes
and their mutations, associated with a higher risk of PD
developing, has also been investigated. Nikolaos Papagi-
annakis and co-authors took erythrocyte membranes from
36 PD patients with mutation carriers in the a-synuclein
gene (A53T-PD) and GBA gene (GBA-PD), and patients
without known mutations (n = 56), and age-/sex-matched
controls (n = 56). A statistically significant increase of
a-synuclein dimer and dimer to monomer ratio was found
in GBA-PD and in patients without these mutations. In
contrast, dimer levels of A53T-PD were not different from
controls. No difference was found in a-synuclein monomer
levels as well [24].

Simona Daniele et al. found the correlation between
erythrocyte a-synuclein levels in PD patients (n = 28)
compared with control group (n = 45) and the severity of
the disease and motor deficiency [25]. Amrendra Pratap
Singh with co-authors studied the levels of a-synuclein
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in 38 PD patients and 33 healthy controls and found a
significant increase in plasma a-synuclein concentration
in PD patients [26].

In contrast to previous studies, Michalina Malec-Lit-
winowicz and co-authors did not find a significant sta-
tistical difference between plasma a-synuclein levels in
58 PD patients and 38 controls. They found an inverse
correlation between plasma a-synuclein levels in PD pa-
tients, who had postural instability and gait disturbances,
and the Hoehn-Yahr stage [27]. And Jennifer G. Goldman
et al. did not find a significant difference between plasma
a-synuclein levels in PD patients and healthy controls [28].

Instead, A. Emelyanov et al. studied the blood a-synu-
clein levels in 458 PD patients and 353 controls. Elevated
levels of a-synuclein single nucleotide polymorphisms
and total a-synuclein were found in the homogenous cell
fraction of CD45+ blood cells in PD patients compared
to control subjects [29].

Later, in 2019 Xiaoli Si determined, that CNS-pro-
duced exosomal a-synuclein in blood plasma can be
regarded as a biomarker for the differential diagnosis
between essential tremor and early stages of PD [30].
Using newly developed electrochemiluminescence as-
says, Chen Tian et al. found that the level of total and
aggregated a-synuclein were higher in the erythrocytes
membrane fractions of PD patients than in healthy controls
[31]. Adeline S. L. Ng. with co-authors detected plasma
a-synuclein levels in 170 PD patients and 51 controls by
single molecule array technology. Plasma a-synuclein
levels in PD patients were significantly higher than in
heavy controls. In PD, a-synuclein levels did not vary
by Hoehn-Yahr stages of the disease or UPDRS motor
scores, but were significantly higher in PD patients with
poorer cognition than controls [32]. According to the
large meta-analysis, performed by Anastasia Bougea et
al., plasma a-synuclein levels in patients with PD were
also significantly higher compared to control groups [33].

Researchers, whose studies were published in
2020, also observed the relationship between plasma
a-synuclein levels in PD patients and severity of motor
symptoms. Chun-Wei Chang et al. revealed that the
serum a-synuclein level showed a significant correlation
with patients in Hoehn— Yahr stages 1-3, implying that
the serum a-synuclein level may be a potential marker
of motor symptom severity in patients with early PD [34].
Zheng Fan with co-authors also found the correlation
between elevated plasma total a-synuclein level in PD
patients and the severity of their motor symptoms [35].
However, there is now a tendency for scientists to study
the a-synuclein level not just in blood plasma, but in its
neuronal exosomes. Past studies showed that a-synuclein
and other proteins can be transported to the blood through
exosomes [36]. Therefore, M. Niu team of investigators
included in their study 36 PD patients in the early stages
of the disease, 17 patients with advanced PD, 20 patients
with idiopathic rapid eye movement sleep behavior disor-
der and 21 healthy controls. 18 of 36 patients in the early
stages of PD were examined twice: at the beginning of
the study and after another 22 months. As a result, a
significant increase of the a-synuclein levels in plasma
neuronal exosomes of PD patients in the early stages
compared with healthy controls was found. In addition,
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Spearman’s correlation analysis revealed that neuronal
exosomal a-synuclein concentrations were correlated
with Movement Disorders Society UPDRS HI/(I + 11 + 111
scores, Non-Motor Symptom Questionnaire scores and
Sniffin’ Sticks 16-item test scores of patients with PD. After
amean follow-up of 22 months in patients with early-stage
PD, a Cox regression analysis adjusted for age and
gender showed that longitudinally increased a-synuclein
rather than baseline a-synuclein levels were associated
with higher risk for motor symptom progression in PD [37].

And in April 2020 Jiang C. et al. published the results
of their study, according to which increased levels of
neuronal exosomal a-synuclein predicted the develop-
ment of PD, persisted with the disease progression and
helped to differentiate PD from other forms of atypical
parkinsonism [38].

The development of oxidative and nitrosative stress
also plays a leading role in the pathogenesis of neurode-
generative diseases. It is known that increased levels of
free radicals, oxidized proteins and lipids and decreased
activity of superoxide dismutase, catalase, glutathione,
etc. make dopaminergic neurons more susceptible to
oxidative stress [39,40]. Oxidative stress reflects an
imbalance between the hyperproduction of free radicals
and dynamic ability to detoxify their excess [41]. Oxidative
stress is known to be associated with the etiology of many
neurodegenerative diseases, including PD [42], and PD
is associated with a decrease in nigral glutathione [43].
Although the exact mechanisms of neurodegeneration
and persistent pathological changes remain unknown,
the critical role of oxidative stress in pathogenesis of
neurodegenerative diseases is associated with several
proteins, including the central a-synuclein for PD [41].
Deas et al. (2016) suggested that the interaction between
a-synuclein oligomers and metal ions could induce
oxidative stress in rats with modeled PD. Neurons with
a-synuclein oligomers had higher levels of oxidative stress
in the form of decreased glutathione levels and increased
lipid peroxidation [44]. The state of the antioxidant system
and the activity of the oxidative stress components and
their detection in blood of PD patients is still being studied.
Thus, according to C. Vida et al. (2019), high levels of
oxidative stress and damage were observed in all blood
cells of PD patients in the form of reduced glutathione
peroxidase (GPx) activity and increased content of oxi-
dized glutathione and malondialdehyde contents. Authors
suggested that an accelerated immunosenescence in PD
stage 2, and that several of the parameters studied could
be appropriate peripheral biomarkers in the early stages of
PD [45]. The GPx activity in PD patients was significantly
higher than in healthy controls in Gdkge Cokal B. et al.
study [46]. However, in 2018 Zexu Wei et al. did not find
a significant difference between the GPx level in blood of
PD patients and control group individuals [47]. Also, the
study by Yongsheng Yuan et al., which was published in
2016, found a simultaneous decrease in both glutathione
and GPx plasma levels in PD patients [48]. A study by
Laurie K. Mischley (2016) found the association between
low glutathione concentrations and stronger PD severity
according to the MDS UPDRS. The authors suggest that
blood glutathione may be used as PD biomarker, but
note that future studies should determine whether this
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is a modified risk factor for PD progression and whether
glutathione administration can improve the condition of
PD patients [49]. Therefore, these results are quite contro-
versial. But there are interesting results of novel studies,
in which the effects of certain anti-Parkinson disease
medications on the glutathione level were investigated.
Thus, levodopa (but not carbidopa) [50] and intranasally
administrated selegiline increased the concentration of
this antioxidant in blood of PD patients [51]. Also, there is
a noteworthy study by Laurie K. Mischley et al. (2015), in
which the safety and tolerability of intranasal glutathione
in PD patients was determined [52].

Oxidative stress occurs in several stages, the most
important of which is the overproduction of reactive
oxygen species (ROS) [53]. In addition to ROS, reactive
forms of nitrogen also take part in free radical processes.
It is known that nitric oxide plays a significant role as a
retrograde neurotransmitter in synapses and can perform
posttranslational modifications in proteins, providing phy-
siological mechanism for regulation their functions [54].
However, with age and in pathological processes, nitric
oxide forms peroxynitrite, while reacting with the super-
oxide anion. In this case, peroxynitrite reacts mainly with
the phenolic ring of tyrosine and forms nitrotyrosine, which
greatly impairs the course of physiological processes in
proteins. Under nitrosative stress conditions peroxynitrite
is able to oxidize protein SH-groups and form 3-nitroty-
rosine [55]. With a decrease of the antioxidant system
functional activity, there is an increased ROS formation,
both in cell and outside. The neuron’s sufficiently active
thiol antioxidant system, which is able to regulate the NO
transport, provides cell resistance to nitrosative stress, as
one of the earliest mechanisms of neuronal destruction.
Protein nitrotyrosilation is an irreversible process that
leads to the accumulation of modified proteins, contri-
buting to the onset and progression of neurodegeneration,
particularly in Alzheimer’s disease [54]. Nitration due
to tyrosine oxidation induces a-synuclein aggregation,
which inhibits its ability to connect with neurotransmitter
vesicles [56]. Moreover, PTEN-induced kinase (PINK1),
a mitochondrial serine/threonine-protein kinase that acti-
vates parkin, is nitrated in pro-oxidant environments [57],
which provides harmful effects of parkin S-nitrosylation.

Past decades have been marked by researches
about detection of nitrotyrosine concentrations in PD
patients [54]. However, there is no information on studies
of nitrotyrosine levels in PD patients in open publications
in recent years. Instead, studies of the activity of this
marker in laboratory animals, as well as determining
the effects of certain substances on it, are ongoing.
In particular, the protective properties of recombinant
adeno-associated-virus (rAAV-Cbs) were revealed, as
it reduced the aberrant accumulation of nitric oxide and
3-nitrotyrosine (an indicator of protein nitration) in the
striatum of 1-methy-4-phenyl-1,2,3,6-tetrahydropyridine
induced PD in mice models [58]. Daily oral administration
of dimethyl fumarate (10 mg/kg, 30 mg/kg, and 100 mg/kg)
to PD mice models helped to reduce the expression of
nitrotyrosine neuronal nitrite oxide synthase and also
reduced the number of a-synuclein-positive neurons and
regulated glutathione levels [59]. There is an interesting
study by M. Bandookwala et al. (2019), which evaluated
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the neuroprotective effect of edavaron — a powerful
antioxidant — in combination with caffeine — an effective
inhibitor of adenosine-A2-receptors, also known as anti-
oxidant, on the course of PD in mice models and on the
activity of oxidative stress markers. The authors found a
decrease in level of 3-nitrotyrosine in the striatum, as well
as the marker of lipid peroxidation — malonaldehyde — in
the striatum, cerebrospinal fluid and urine of animals [60].

The development of preventive mechanisms against
the progression of neurodegenerative diseases remains
one of the main tasks of the scientific community. Mela-
tonin has both chronobiotic and cytoprotective features.
As a chronobiotic, melatonin can modify the phases and
amplitudes of biological rhythms. As a cytoprotector,
melatonin eliminates the effects of inflammation in neu-
rodegenerative diseases in old patients during aging. In
experimental models of PD and Alzheimer’s disease,
melatonin slowed the process of neurodegeneration.
Melatonin also eliminated toxic proteins through the glym-
phatic system of the brain [61]. It is known, in particular,
that melatonin reduces a-synuclein toxicity in PD patients
[62]. Therefore, determination of its level in PD patients, as
well as the impact of changes in its concentrations on the
course of the disease does not lose its relevance. As me-
latonin has detoxifying properties, it is interesting to study
the relationship between its level and the state of the anti-
oxidant system. Thus, Hui Jun Wei et al. (2019) revealed
the increase of serum melatonin level and decrease of
glutathione level in PD patients, the correlation of both
melatonin and glutathione with PD severity and higher
melatonin level in PD patients with sleep disorders, while
PD patients with cognitive impairment tended to have
lower glutathione level [63]. But this result is somewhat
contradicted with a previous study by Uysal HA (2018)
et al. Measurement of melatonin alone for the diagnosis
of sleep disorders in PD patients was insufficient, as no
significant difference in its level was found in patients who
were diagnosed with such disorders using specific scales,
and in those who did not have such disorders [64]. In the
context of the relationship between melatonin and the
components of oxidative stress, the article by G. G. Ortiz
etal. (2017)is interesting. Considering the activity of GPx,
as a known oxidative stress marker, and the detoxifying
properties of melatonin, the researches tried to reduce the
concentration of GPx in PD patients by prescribing 25 mg
of melatonin every 12 hours for 12 months. Unfortunately,
this method did not significantly affect the level of GPx in
PD patients’ blood compared to the placebo-group [65].

Conclusions

Thus, most studies of recent years indicate that the level
of total a-synuclein, its oligomers in blood plasma and its
formed elements is elevated in patients at the early stages
of PD, and it can be a valuable prognostic biomarker for
disease progression, in particular its motor symptoms.
However, the conclusions about the relationship be-
tween protein levels and cognitive impairment and the
development of psycho-emotional disorders are still quite
contradictory, and therefore require further researchers.
Studies of the level of a potential biomarker not only
in blood plasma and its formed elements, but also in
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neuronal exosomes, are promising. The negative impact
of oxidative stress in PD is a significant trigger for irrever-
sible pathogenetic processes that affect the development
of neurodegenerative changes. Perspectives of further
researches may lay not only in identifying the concentra-
tions of oxidative stress components and antioxidants in
the blood of PD patients, but also in determining of the
effect of antiparkinsonian and neuroprotective drugs on
the antioxidant system in order to pathogenetically justify
their use for reducing of oxidative stress.

Considering the powerful negative effect of nitroty-
rosine on the formation of pathological a-synuclein — the
key protein in the pathogenesis of the PD development
— it is reasonable to make further studies of its changes
in PD patients. There are interesting studies of the effect
of various antioxidants and potential neuroprotective
drugs on the content of nitrotyrosine in animal models of
PD, which may have further prospects for more detailed
clinical study.

Itis known that melatonin is a powerful phase modifier
of human biological rhythms, and a cytoprotector with
powerful antitoxic properties. Nevertheless, the recogni-
tion of melatonin alone as a marker of sleep disturbance
in PD patients is controversial. However, it is promising
to study the activity of melatonin in the context of its
relationship with the components of oxidative stress and
antioxidants by determining their concentrations in the
blood of PD patients.

Thus, a thorough investigation of modern scientific
researches on the potential PD biomarkers justifies the
feasibility of their further detection in patients at the early
stages of this disease for the earlier diagnosis of PD and
its targeted therapy.
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C Hayana XX ctonetusi napannenbHo C NPUMEHALLNMNCA B TPAHCNJTAHTONOMMKM ctaHgaptaMmn cCMepTu LIernoCcTHOro Mosra
[OHOpa U CMepPTU CTBOJIA royIOBHOIO Mo3ra A0HOpa NpakTu4eckoe BO3POXAEHME nomny4duna KoHUenuma oHopCTBa nocne
LlVIpKyJ'IﬂTOpHOI;I CMepPTK YenoBekKa.

Llenb paboTbl — aHanu3 BO3POXAEHMS KOHLENLMM LMPKYNSTOPHOM CMEPTU YeroBeka 1 NPOTOKOMOB AOHOPCTBA MOCHe ee
KOHCTaTaLuu.

B 0630pe npuBEeneH PETPOCNEKTUBHBIN aHann3 BO3POXOEHUS W Pa3BUTUS KOHLIENLMM LMPKYTNISTOPHON CMepTH YeroBeka,
LUMPOKO MPUMEHSIEMOi B COBPEMEHHO TPAHCTNIAHTONOIMIU. YCTAHOBIEHO, YTO MMaBHbIM KpUTEPUEM LIMPKYNSITOPHO CMepTut
YeroBeka, NPUHATLIM BO BCEX CTpaHaXx C akTUBHbIMU MPorpaMMamy TpaHCTaHTaLMmM OpraHoB, SIBMSIETCS yTpaTa NaluMeHTom
KpoBOOGpaLLeHs v AbixaHusi. OcBeLLEHb 0COGEHHOCTY MPOTOKOMOB [OHOPCTBA MOCHE KOHTPONMPYEMOIA U HEKOHTPONMPYEMOi
LMPKYNISITOPHO CMEPTH, AOHOPCTBA MOoCKie 9BTaHa3!, COBPEMEHHbIE TEXHOMOTUM SKCMTaHTaLMM U COXPaHEHs! [OHOPCKIX Op-
raHOB, & Takke MOpasbHO-3TUYECKE NPOBEMbI, CBA3AHHBIE C KOHTPONMPYEMbIM [JOHOPCTBOM NOCTIE LYPKYNSTOPHOM CMepTy.

BeiBogbl. LLpokoe pacnpocTpaHeHne AOHOPCTBA MOCHE LMPKYMNSITOPHOW CMepTU NalMeHTa NpUBENO K 3HAYUTENbHBIM
ycrexam TpaHCNnaHTaLum NoYeK, Nerkoro, neYeHu, Nomxenya0uHON xenesbl U cepaua.

BiapoAKEHHA KOHLeNUji Ta PO3BUTOK AOHOPCTBA MICAA LIUPKYAATOPHOI CMEPTi AOAMHM
B epy TpaHCcNAaHTauii opraHis

B. 0. TymaHcbkui, C. |. BopotuHues, A. M. TymaHcbka

3 XX cToniTTst napanensHo 3i cTaHaapTamm CMepTi LiniCHOro Mo3Ky JIOHOpa Ta cMepTi cToBOypa rofloBHOrO MO3KY JOHOpPa,
LLI0 3aCTOCOBYOTLCS Y TPAHCMNAHTONOTIT, NPaKTUYHE BiAPOMKEHHS OTPMMAana KOHLEnNLis AOHOPCTBA Nicns UMPKYNSTOPHOI
CMepTi NIOANHW.

MeTa po60TH — aHani3 BigpoMKEHHS KOHLENLi LOHOPCTBA NiCNs UMPKYNSTOPHOI CMEPTi JTF0AMHM Ta NPOTOKOMIB AOHOPCTBA
nicns ii KoHcTaTaui.

B ornsigi 3aificHUnm peTpocnekTUBHUIA aHania BipOMmKEHHS!, PO3BUTKY KOHLIENLLT LMPKYNSTOPHOI CMEPTI JIFOAMHW, LLO LUMPOKO
3aCTOCOBYETLCA B Cy4acHiln TpaHCnIaHTonorii. BctaHoBUNK, L0 rONOBHUM KPUTEPIEM LMPKYNSTOPHOI CMEPTi NIOAWHY, Lo
yXBaneHuii B yCix kpaiHax 3 akTMBHUMM NporpaMamut TpaHCnnaHTaLii opraHis, € BTpaTa nawieHToM KpoBOOGIry Ta AnXaHHs.
BucaiTneHi ocobnmeocTi npoTokonie JOHOPCTBA NiC1s KOHTPONBLOBAHOI Ta HEKOHTPOILOBAHOI LIMPKYNSTOPHOI CMepTi, AOHOPCTBa
nicns eBTaHasii, Cy4acHi TEXHOMOTii ekcnnaHTaLii Ta 36epiraHHs JOHOPCLKUX OpraHiB, a TakoX MOpanbHO-eTUYHI Npobnemu,
LLIO NOB’A3aHi 3 KOHTPOILOBAHNM JOHOPCTBOM MICMS LMPKYNSATOPHOI CMEPTI.

BucHoBku. MNoLwmpeHHs fOHOPCTBA NiCNs LMPKYNSATOPHOI CMepTi navlieHTa Npu3Beno [0 NePEeKOHINBYX YCMiXiB TpaHcnnaHTavji
HUPOK, NereHb, NeYiHKu, NiALLNYHKOBOI 3a103u Ta cepus.

Revival of the concept and development of donation after human circulatory death
in the era of organ transplantation

V. 0. Tumanskyi, S. I. Vorotyntsev, L. M. Tumanska

Since the beginning of the twentieth century, in parallel with the standards of the whole brain death and the brain stem death
of a donor used in transplantology, the concept of donation after human circulatory death has received a practical revival.

Aim: analysis of the revival of the concept of circulatory death of a person and donor protocols after its ascertaining.

The review analyzes retrospective data on the development of the concept of circulatory death of a person, widely used in modern
transplantology. It has been established that the main criteria for human circulatory death, adopted in all countries with active
organ transplantation programs, are the patient's loss of blood circulation and breathing. The features of donor protocols after
controlled and uncontrolled circulatory death, donation after euthanasia, modern technologies of explantation and preservation
of donor organs, as well as moral and ethical problems associated with controlled donation after circulatory death are defined.

Conclusion. The widespread donation after the patient's circulatory death led to significant success in transplantation of
kidneys, lungs, liver, pancreas and heart.
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Hauarno LumpokoMy pacnpocTpaHEHUIO TpaHennaHTauum
NOMNOXUNY NEPBbIE NEPECAKM OPraHOB, NPEANPUHATLIE
B 1936-1967 rT., elwe A0 NpuUHATUS B BONbLUMHCTBE
CTpaH 3aKOHOB, OMpefensLLMX CMepTb YenoBeka. B
COOTBETCTBUW C XPOHOMOTVEN NEpBbIX TpaHCNMaHTa-
umn opraHos, npueegeHHon C. Machado [1], B 1936 r.
tO. KO. BopoHoii BbInonHmn 6 6e3ycneLuHbix nepecagok
TPYMHBIX YENOBEYECKUX MOYEK NALMEHTAM C OCTPOM
NOYEeYHON HefoCTaToMHOCTbI, B 1954 . npoBedeHa
nepBas ycneliHasi TpaHcnnaHTaumus noykn oT UAEH-
TnyHoro 6nmnsHeua, B 1955 . — annoTpaHcnnaHTaums
MOYKM OT HEPOACTBEHHOTO foHopa. B 1963 . BeinonHeHa
nepeas TpaHcNnaHTauus noyYek OT NauueHTa B KoMme
dépasseé, nepBas ycneluHas nepecaaka TpynHOW NoYKu,
nepeasi TpaHCNIaHTaLUusa NeYeHn YeroBeka, a Takke
nepeasi nepecagka nerkux. B 1966 r. npoeegeHa nepsasi
ycneluHas nepecazka nomxenyaoqHom xenessl, B 1967
I. OCyLLEeCTBIIeHa NepBas ycrnewHas TpaHcnnaHTaums
cepaLa vernoseka.

cTopuyecku 3HaUMMbIMU ANsi Pa3BUTUS TpaHCc-
nnaHTonornu GulnM OTYET crneuuanbHOro KoMuTeTa
lapBapackoi meguumHekon wkonbl (CLUA) 1968 ., B
KOTOPOM MpeAanioxeHa GOpMynMpoBKa CMepTH Yeno-
BEKa Kak CMepTV BCEro moara [2], a Takke nNpuHaTue B
1981 r. B CLLA 3akoHa 0 eqnHoo6pasHoM onpegeneHum
cmepTy [3]. KoHuenums cMepTy Mo3ra Kak CMepTy Yeno-
Beka, pacCMOTPEeHHas B npefblgyLuen nybnukaumm [4],
C MOMEHTa eranbHOro MPUMEHEHNs OTKpbINa HOBble
BO3MOXHOCTW N5t pa3BUTWS TPAHCMNaHTaLIMM OpraHoB
OT [JOHOPOB «C MOrMBLIMM MO3roM, ObHOLLIMMCS cepaLeM
n VIBJ».

MpyHUMNbI, pernaMeHTUpyoLLme TpaHCNNaHTaumo
OpraHoB OT XMBbIX U YMEPLUMX AOHOPOB, paspaboTaHbl
BcemupHol opranusaumeit sgpaBooxpaHeHus (BO3) B
1991 r. [5], nepecmoTpeHbl B 1998 I. n pekomMeHa0BaHbI
NS NpYMeHeHus BO BCex cTpaHax mupa [6]. OgHako
yOenbHbIN BEC TpaHCNNaHTaLuM opraHoB OT XMBOFO
POACTBEHHMKA PELUMNUEHTY OCTancs He3HauyuTenb-
HbIM. Hanpumep, B Poccun B 2015-2016 rr. OH cocTas-
nsan 20,1-21,4 % ot obLiero uicna TpaHCcnnaHTaumi
nouku [7]. B TeueHune 2017 r. B CLUA 3apernctpupoBaHsbl
10 281 cnyyaes nocMepTHOrO JOHOPCTBA, YTO Ha 3,1 %
6onbLue, yem 2016 r., Ha 27 % Gonblwe, yem B 2007 .
[8]. B nocnegHme rogbl B MUpe Kaxabl rog BoINOSHAT
npubnuautensHo 120 000 nepecaok OpraHoB; TEM He
MeHee, no oueHkam BO3, 9T0 KOnMYeCcTBO TpaHCMnaHTa-
TOB y0BNETBOPSIET TONbKO 10 % rogoBor noTpebHOCTM
B TPaHCNaHTauum Bo Bcem mupe [9).

HakonneHHbI onbIT TpaHCMMaHTONOorK nokasarl, YTo
NPy AMarHocTVKe CMEpTW Mo3ra AnuTeNbHble Nepuoabl
OXMAAHWS MEXZY NepBbIMU ABYMS! KITMHUKO-HEBPOIOTW-
YyeckuMy 06CnefoBaHNsSIMU, @ TakKe LOMONHUTENbHLIM
MHCTPYMEHTANbHbIM TECTUPOBaHUEM HeobpaTuMoCTm
CMEpTM BCEro Mo3ra, HeraTviBHO BMMSIOT Ha Ka4yecTBo
[AoHopckux opraHos [10]. [Ins ycrneLwwHon TpaHcnnaHTaumm
opraHbl OIKHbI ObITb U3bATHI Y AOHOPA C COXPAHEHHbIM
CYCTEMHbIM KPOBOODPALLIEHNEM U 81EKBATHBLIM OpraHHbIM
ra3006mMeHoM. IMeHHO 3T 06CTOATENBLCTBA NErNK B OC-
HOBY BO3POKAEHMS! B BOMbLUMHCTBE CTPaH C aKTUBHLIMU
nporpaMmMamMy TpaHCMaHTaLuy OpraHoB KOHLENLMK
LIMPKYNSTOPHON CMEepTX YernoBeka, koTopas, Hapsiay ¢
KoHUenumen cmeptn Moara, B CLUA Gbina 3akpenneHa
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ewe B 1981 r. B 3akoHe 06 yHU(MLMPOBAHHOM onpese-
neHum cmeptu. B 2000 r. Mana NoanH Maeen Il 3assun:
«YT10 KacaeTcst napameTpoB, UCMOMNb3YEeMbIX CErOAHS NS
yCTaHOBMeEHWs cMepTu — Byab TO «MO3roBble» unu 6onee
TPaOVLMOHHBIE «CEepPAEYHO-ObIXaTeNbHbIE NPU3HAKN» —
LlepkoBb He MPUHUMAET TEXHWYECKMX pelieHnin. OHa
orpaHuynBaeTcs 0653aHHOCTLIO EBaHrenvsi cpaBHMBaTh
[i@HHbIE MEeJVLIHCKOW HayKy C XPUCTUAHCKVM NOHUMaHW-
€M e[IIHCTBA YENOBEKA, BbISIBISS CXOACTBA U BO3MOXHbIE
KOH(IMKTBI, CNOCOBHBIE MOCTaBWTL NOA Yrpo3y yBaXeHne
YenoBeYveckoro foctomHetaay [11].

KoHuenums foHopcTBa nocne LUpKYNsSTOPHOW
cmepTn ¢ 2011 . npuHsTa BecemmpHon oprannsaumen
31paBooxpaHeHns [12]. B cOOTBETCTBUM C KOHLENUMei
LIMPKYNSTOPHOW CMEPTU, CMEPTb MOXET ObITb 06bsBNEHa
y nauvenTa 6e3 nynbca, CMOHTAHHOTO AbixaHus 1 6e3
KaKoW-nmbo CMOHTaHHOWM LMpKynsauumn (MexaHudeckas
acucTonus), Aaxe ecnu anekTpuyeckas akTMBHOCTb
cepaua Bce elye npucyTcTByeT. [pyrumu cnoBamu,
anekTpuyeckasi acMcTonus, To ecTb HecnocobHocTb
reHepupoBaTtb noboe cnoHTaHHoe cepauebueHre nm
kpoBoobpalLieHre, 03Ha4aeT MeXaHNYECKYH acUCTONMIO
1 LMPKyNATOpHYto cMepTb [13]. [031Lmio SKBUBaNEHTHO-
CTU CMEPTW MO3ra 1 LMPKYNATOPHO cMepTn ogobpuna
B 2016 1. AMepuKaHckas akagemusi Hesponoros [14]. C
3TVX NO3MLMIA NPUSHAETCS, YTO W NPU LIMPKYNSATOPHON
CMEpPTW, U NpK CMepTu Mo3ra rmbenb Apyrx CUCTEM
opraHoB HeusbexHa 6e3 MOCTOSHHOrO NPUMEHEHUs
OpraHOCOXPaHSIOLMX TEXHOMOTWI, NOAAEPKUBAIOLLMX
nepdyanio U BEHTUNALUMIO. Takke Kak [oKa3aTenbCTBO
rmbenmn Kaxnoi KNeTku Muokapaa He obsi3aTensHo ans
onpeaeneHus LpKynsaTopHON CMepTH, AoKa3aTensCTBO
rmbenm kaxgoro HevipoHa He TpebyeTtcs Ans NpuaHaHus
HeobpaTuMoi yTpaTkl Bcex yHKUwmiA Mosra. Ho oHop-
CTBO MOCMe CepAEYHON CMEPTH — HOBbIV MPOTOKOM, Npu-
MEHSIEMbI K NaLYeHTaM C TSHKENbIMW HEBPOIOTMYECKMU
NOBPEXAEHMSIMU, KOTOPbIE HE COOTBETCTBYHOT KPUTEPUSIM
CMepTH Mo3ra.

Takum 0Bpa3om, CerofHs B CTpaHax, akTMBHO pas-
BMBAIOLLMX TPAHCMNaHTaLMIO, pacnpoCTpaHeHHbIMU U
3aKOHOAATENLHO 3aKpPenneHHbIMW KPUTEPUSMU CMEPTH
yenoBeka SIBMSKTCA «CMepTb BCEro (LeNI0CTHOrO)
Mo3ray, «CMepTb CTBOMa MO3ra» U «LMPKynsaTopHas
CMEPTb» OT OCTAHOBKM KpOBOODpaLLeHusl, 0COBEHHOCTM
KOTOpOIi HeopHoKpaTHO obcyxaanu J. L. Bernat u coasr.
B 2010-2018 rogax [15].

LleAb pa6oTbi

AHanu3 BO3pOXAEHNS KOHLENLUMA LIMPKYNATOPHON
CMEpTU YernoBeKka 1 MPOTOKOMOB JOHOPCTBA MOche ee
KOHCTaTaumm.

B noHopcTBe nocne LmpKynsaTopHOW CMepTy NMPUHATO
[Ba pasHblX CLeHapus: AOHOPbl MOrYT ObiTb «KOHTPO-
NPYEMBIMUY» UMW KHEKOHTPONMpyembiMuy. KoHuenums
KOHTPOIMPYEMOW 11 HEKOHTPONMPYEMOW LIMPKYIIATOPHOM
CMEpTH u3noxeHa B MaacTpuxTckon knaccudmkaLmm
1995 r. [16], yrouHeHa EBponeiickon paboyert rpynnoii B
cocTaBe CTpaH 30Hbl EBpoTpaHcnnaHT, BenvkobputaHuy,
®panumm, Vicnanum [17] v npunsaTa VI MexayHapoaHon
KOHdbepeHLMen no JOHOPCTBY OPraHOB MOCIe LIMPKYNs-
TOpHow cmepTy B Mapwke B 2013 1. [13].
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«KoHTponvpyemoe» [OHOPCTBO NOCIE LMpKynsTop-
HOW CMEepPTV npeanonaraeT CyLleCTBOBaHNE HEKOTOPOW
BO3MOXHOCTW MPOTHO3MPOBaTh U MIaHWpoBaTh npesa-
cTosilee npekpatlleHue kposoobpalienus [13]. Mocne
NoyYeHus NpeBapuTENbLHOTO COracus Ha JOHOPCTBO
naumeHTa unu cornacus ceMbn 6e3HagexHoro 6onsHo-
o XMpypruyeckasi momckoBasi rpynna mobunusyeTcs B
GonbHULY [OHOPA, U MOCHe FOTOBHOCTY XUPYPriiveckon
Opvragpl 3annaHMpoBaHO NpekpaiaeTcs xuaHeobe-
cneynBatoulee neveHve. CmepTtb nauneHta obbl4HO
HacTynaeT yepes yac (pexe — 2 yaca) nocne npekpa-
LLieHMs! NIeYeHs, MOAAEPXKVBAIOLLErO €ro Xu3Hb. MNocne
yTpaThl Myrbca Ha MarnucTpanbHoW apTepUM, OCTaHOBKM
cepaua v OblXaHus cepaeyHo-nerovHas peaHmMaums
noTeHUMarnbsHoro oHopa He npoBoauTcs. [ns npenot-
BPALLEHUS BO3MOXHOCTW CEpAeYHON ayTopeaHnMaLmm
nocre OCTaHOBKW cephua criefyeT KOpoTKUA nepuop
«6e3 npukocHoBeHMs» — «no-touchy (B8 CLUA — 2 MuHyTbI,
B Benukobputanum — 5 MuHyT, B Utanum — 20 MuHyT),
nocrne KOToporo oObSBNSETCA CMepTb OHOpa W Hesa-
MEASIMTENbHO Ha4YMHaeTCs BOCCTAHOBMEHWE OpraHoB
ymepuuero [18]. CepaeyHas ayTopeaHumaums B peaKkux
crnyyasix 6bina 3aperncTprupoBaHa Ha 1—7 MUHyTE nocne
HEYAa4YHON CepheYHO-NEeroYHoNn peaHuMauun: oHa He-
npeaBuaEHHO BO3HMKana npy nepeMeLLeHnn nauneHTa
B OMEPAaLMOHHYI0 UNW NPW WHTEHCUBHOM W3BIIEYEHUN
OpraHoB 13 OPHOLLIHON NONOCTY M3-3a CxaTus cepaua [19].
B LWoTtnanamn LmpkynsatopHas cMepTb Onpefensercs
nocrne 5 MWHyT OTCYTCTBUS CepLeYHO-NEeroyHon aes-
TEMNbLHOCTY HE TOJbKO MO OTCYTCTBUMIO AbIXaHWS W Myrbca
Ha MarucTpanbHOW apTepum, HO Takke MO OTCYTCTBUIO
3NEKTPUYECKON aKTUBHOCTU Ha 3neKTpoKapavorpamme
1 OTCYTCTBUIO ABVKEHWIA cepaLa npu hOKyCMpOBaHHOM
axokapgauorpadmu [20].

«HeKoHTpoNMpyemble JOHOPbLI» — XKEPTBbI TSHKENON
YepEenHO-MO3roBo TpaBMbI, cCaMoybuincTea BHE GOMb-
HULbI, KOTOPBIM peaHMMaLyio He MPOBOAWIM, a TaKkkKe
MauMeHTbl C BHE3ArNHON OCTaHOBKOM KpoBOOOpaLLeHus
N HeydauyHoW CepaeyHO-Iero4HON peaHumaumen BHe
GONbHULLLI, KOTOPbIX Bpyrabl CKOPOW MOMOLLM CHUTAIOT M-
TeHUManbHbIMY JOHOPaMM 1 OCTABNSIOT B CrieLyanbHble
LIEHTPBI, YTOObI NPU3HATL UX KIMHUYECKU U FOPUANYECKU
MEpTBbLIMU MO KapAWOo-pPeCnMpaTopHbIM kputepusm [13].
[ns otbopa noTeHumanbHbIX JOHOPOB Cpean BOoMbHBbIX,
NOCTYNaoLLWX B OTAENEHNSI UHTEHCUBHOW Tepaniu nocne
OCTaHOBKM ceppLia BHe 60nbHULbI, paspaboTaHbl cucTembl
NPOrHO3VPOBaHNst HEBNAroNPUATHOTO HEBPOIOTMYECKOTO
ucxopa [21], nokasaTenu KOTOPOro BKITHOHAOT ABYCTOPOH-
HEee OTCYTCTBME POTOBWYHBIX U 3paqKOBbIX PeCEKCoB,
AsycTopoHHee otcyTcTere N,O BOSHbI KOPOTKONATEHTHBIX
BbI3BaHHbIX COMaTOCEHCOPHbIX MOTEHLMANO0B, BbICOKME
KOHLIEHTPALMW HEPOH-CNELMUYECKON 3HOMa3b| B KPOBY,
HebnaronpusATHbIe NaTTepHbI Ha ANEKTPO3HLedanorpam-
Me W NPpr3HaKy Audhdy3HOrO M1MOKCUYECKM-MLLIEMUYECKOTO
NOBPEXAEHMUS FONOBHOMO MO3ra Ha KOMIMLIOTEPHOW TOMO-
rpacmm unu MarHUTHO-pe30HaHCHOW ToMorpadun Mo3ra
[22]. Mpu Han4un NpeaBapUTENBHOTO COrMacus NaumeHTa
Ha [OHOPCTBO WUIN NOCIE COrNacus ero CeMbm (ecnm co-
rracvie nauueHTa OTCyTCTBYET) HaumMHaeTcs npoleaypa
BOCCTaHOBIEHWS OpraHoB ymepLuero [23].

MpoToKOMbl KOHTPONMPYEMOTO OHOPCTBA Nocne
LIMPKYNSATOPHOW cMepTu BHeapeHbl B cnaHum, ®paH-
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umm, Wtanun, Benukobputanum, Huoepnangax, CLUA,
KaHape, benbruu, LBenuapun, Asctpuu, Monble,
Poccun, Benapycu, a Takke B Kutae, Asctpanuu n Hoson
3enanauv [24,25].

[ns obecneyeHnst HENPOCTO NOTUCTUKN [OCTaBKM
noTeHUManbHbIX JOHOPOB U BbINOMHEHUS cneuuna-
NU3NPOBAHHBIX, TEXHUYECKN CIIOXHBIX MpoLeayp no
BOCCTaHOBMEHMIO OpraHoB ymepLumx foHopos B CLUA 1
ZPYruX CTpaHax co3fdaHbl CrieumarnbHble OpraHu3aumm
no obecneyeHnto SOHOPCKMMM opraHamu. B 1967 r.
B EBpone cosgaHa HekoMMepyeckas opraHusauus
EBpoTpaHcnnaHT, B cOCTaB KOTOPOW BXOAUT 8 CTpaH:
lepmanust, ABcTpus, JTiokcembypr, Huoepnaxabl, benb-
rus, Cnosenus, Xopsatwvs, BeHrpus. EBpoTpaHcnnaHT
aKKyMynupyeT MHPOpPMaLWIo O MOTEHLMANbHbIX JOHOpax
U peuunuMeHTax, 0 Hanmymy B pasHblX CTpaHax gOHOP-
CKVIX OpraHoB, a Takke crnocobCTBYET MEXAYHapOAHOMY
ob6MeHy [oHOpckuMu opraHamu [26]. Ha Tepputopum
rocyaapcte «EBpoTpaHcnnaHTay HaxogsaTcs 1601 go-
Hopckast 6onbHULA M 72 TpaHCnaHTaLMOHHBIX LEHTpa,
B KOTOPbIX exerogHo nonyyatoT go 7000 AoHOpCKMX
opraHos [27].

KoHTponupyemoe OHOPCTBO NOCne LMPKYNSTOPHON
CMEepTU NOAHSNO HEMaNo MeAULMHCKUX, NPaBOBbIX U
aTuyeckux npobnem. MNpexae Bcero, Npu JOHOPCTBE
nocre LMPKYNSTOPHON CMEPTH NOTEHLMasbHble JOHOPbI
[OIDKHbBI NMOMyYaTh KOMMMEKCHYIO ManvaTuBHyo no-
MOLLb, BKMOYas cefaLmio U aHanbreauto, 0 OCTaHOBKM
cepaua [28]. To, 4To NpU JOHOPCTBE MOCME LMPKYns-
TOPHO CMepTH Mocrne OCTaHOBKM Cepala U AblXaHus
CepaeYHo-NeroYHas peaHumaLyst JoHopa He NpOBOAUTCS
1, 6onee TOro, NpesycMOTPEHbI Mepbl NO NpeaoTBpa-
LLIEHMIO ayTopeaHnMaLmmn 1 BO30GHOBMNEHMIO MO3rOBOTO
KpoBOODpaLLEHNS, HeKOTopble aBTOpbl [29] Ha3biBAKOT
«MPOLIECCOM OTKITHOYEHMST OT XU3HUY. CUMTaLOT, YTO 3a
KOPOTKUI Nepunop «6e3 NpuKocHOBeHMs» («no-touchy) B
TeuyeHre 2—20 MUHYT HacTynaeT CMEpPTb FONOBHOTO MO3ra
[oHOpa U, Takum obpasom, cobntogaeTcs mopanbHoe
OCHOBaHWe Ans TpaHCNIaHTauun. Yuntbieas KOpOTKUI
nepuop «no-touchy, BbpaxatoT COMHEHWE, YTO BCe [0~
HOpbI Mocre 0BbABMNEHNS LUPKYNATOPHOM CMEPTH «MOTyT
6bITb MEPTBEIMWY BO BPEMSI BOCCTAHOBNEHUS OPraHoB;
YTO 3TO HapyLUAEeT NpUHATOE B GOMBLUMHCTBE CTPaH npa-
BWII0 MEPTBOTO JOHOPA, MO KOTOPOMY 3KU3HEHHO BaXHbIE
opraHbl MOryT BbITb yAaneHb! TOMbKO Y YMepLIEro naum-
€HTa, Unu, OpYrMMU CroBamu, YAarneHne OpraHoB Anst
TpaHcnnaHTaumn He JOIMKHO BbI3biBaTb CMEPTb JOHOpa
[30]. Ans vckntoveHnss owmnboK B AMArHOCTUKE CMEPTM
NOTEHLUMANbHOTO JOHOpa MO KapAMOpeCnnpaTopHbIM
kputepuam Bo ®paHuuun u LLsenyapun Lmpkynatop-
Has CMepTb OMpefenseTcs npu OCTaHOBKe cepaua u
[bIXaHusi, a Takke nocne ObICTPOro HEBPOMOTMYECKOrO
NOATBEPXKAEHNS OTCYTCTBUS CO3HAHUS!, CIOHTAHHOMN ABM-
raTenbHON akTUBHOCTY U pedhrekcos cTBona moasra [20].
BbickasaHHble COMHEHMS NePepOCN B MEXAYHAPOAHYO
MEZMULMHCKYH 1 (UIOCOGCKYHO AUCKYCCUIO, B KOTOPOW
yTBepxzanu, 4to «Heobpatumoey (irreversible) npekpa-
LLeHe (OyHKLWYA MAEHTUYHO «MOCTOSIHHOMY» (permanent)
npekpatleHuo dyHkumn [15,31,32]. B aton guckyccum
npossy4ano Tawke nonoxexne A. McGee, D. Gardiner
[33], koTOpoe onpaBablBaeT AENCTBUS MELULMHCKOTO
nepcoHara npu KOHTPONMpyeMoM JOHOPCTBE Noche Lmp-
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KynsTopHou cmeptut: «Linpkynsauus npekpatunach, Mol
3HaeM, YTO OHa He ByaeT BOCCTaHOBMEHa NOCPELCTBOM
aBTOpeaHUMaLu, 1 Mbl 3HaeM, 4TO peaHUMaLms Yenose-
YECKMMM AEACTBUSIMM HEAOMYCTUMA: MO3TOMY Mbl 3HAEM
BCE, YTO HaM HYXXHO 3HaTb, YTOObI 06BSBUTL O CMEPTUY.

[na makcumanbHO BbICTPOro U3BMNEYEHNs 1 CoXpa-
HEHWs JOHOPCKUX OpraHoB AN TpaHCrnaHTauum npu
[OHOPCTBE Nocre LMPKYNATOPHON CMepTU NpeaycMoTpe-
Hbl HEMPOCTbLIE MPOTOKOMbl U3BMEYEHNS MOYEK, NErKuX,
neyveHu, NomKenyao4Hom xenesbl 1 cepaua [18], kotopble
HEOAHO3HAYHO BOCTPUHUMAIOTCS C MOPANbHO-3TUHECKIX
no3vumi. [ins coxpaHeHWs, OLEHKN 1 BOCCTAHOBEHUS
NOBPEXAEHHbIX NOCIE LIMPKYNATOPHON CMEPTU OpraHoB
[LOHOpa MpUMEHSAETCA dKCTpakopnopanbHas MeM-
6paHHas oKCUreHauusi KpoBU, HOPMOTEPMUYECKAs UMK
rMnoTepMmyeckasl permoHanbHas nepgysus, a Takke
MeTofbl OObIYHOM 1 MaLUMHHOM nepdy3umn ex-situ [34].
[insi coxpaHeHWs opraHoB JJOHOPa HeobX0AMMO paHHee
KaHHOMpOBaHWe apTepyasbHbIX M BEHO3HBIX COCYAO0B, KO-
TOPOE CYLLECTBEHHO OTNNYAETCS B 3aBUCUMOCTM OT TUMa
[OHOPCTBA (KOHTPOMMUPYEMOE NN HEKOHTPONMPYEMOE),
a TaKxke OT B1Aa opraHa, U3Bnekaemoro Ans TpaHcnaH-
Taumu [13,20]. Hanpumep, kaHionMpoBaHye CocyA0B A0-
Hopa Anst OPHOLLIHON HOPMOTEPMUYECKON PETMOHASTLHON
nepdy3um no npoTokony koHTponupyemoro AMNLC moxet
ObITb BbIMOMHEHO Yepe3 MPOBOAHMKY, NMPOMOXEHHbIE B
6enpeHHbIE COCy/bl 10 NpeKpaLLeHns xXusHeobecneumnsa-
loLLieVi Tepanum U nocre o6bSABNEHNS CMepPTH JOHOPa;
MO MPOTOKOIY HEKOHTPONWMPYEMOro JOHOPCTBA, Mocre
LIMPKYNSATOPHON CMEPTU KaHIoNPOBaHWe BbIMNOMHSAETCA
MOCMEPTHO B OTKPbITOM GPIOLLHON NONOCTY OHOPA nocne
KNWUNMPOBaHUA apTepuarnbHbIX COCYOO0B, UCXOAALMX U3
Ayrv aopThl, ANs NpegoTBpalleHns BO30OHOBNEHUS
MO3roBOro kpoBoobpatuenus [35]. Mo AaHHbIM MynbTH-
LIEHTPOBOro KOropTHOro mccnegosanus [36], 2o 80 %
Bpayen B KaHage uCnbITbIBaKOT AMCKOMAOPT, pEKOMEH-
Llys POACTBEHHMKAM OTKMoueHne 6e3HaexHoro nauy-
€HTa OT CUCTEM MOAAEPXKKM XKM3HEAEATENbHOCTY, Nocne
Yero MoTeHUMarnbHbIA OHOP BbICTPO BO3BpaLLaeTcs B
peaHVMaLMOoHHOe OTAeNeHWe Ans KaHNMpoBaHus co-
Cy[0B, BbIMOMHEHWS 3KCTPaKoproparnbHoi MemopaHHoM
OKCUreHaLmm Unu NoaKnoYeHs NoOpTaTUBHLIX annapaToB
MCKYCCTBEHHOIO KPOBOOOPALLIEHMS B LIENSX BOCCTaHOBIe-
HWS M COXPaHEHNSt BOHOPCKWX OpraHoB. CUMTaKOT, YTO Bbl-
MOJTHEHME CPOYHBIX U CIIOXKHBIX MPOrpaMM SKCnnaHTaLmm
OpraHoB Y JJOHOPOB C 3annaHMpoBaHO MPeKpaLLeHHON
XU3HbBIO, C ATUYECKUX MO3NLMIA, ABNSETCH OOHOPCKOM
3BTaHasven [29].

Ocobas TexHMKa aKcnnaHTaLmm cepzLa v ero coxpa-
HEHWS1 ANS TPAHCMNaHTaLMM BHOBb NogHsna npobnemy
cobntofeHys npaBuna MepTBOro A0HOpa Npu JOHOPCTBe
nocre LMpKyNSaTOpHOM cMepTu. B npakTvke TpaHcnnaH-
Tauum cepaua MCnonb3yT 2 OCHOBHbIX MeToaa 13Bre-
YeHus n coxpaHeHus cepgua [18]. Mepsbi BKNtOYaeT
noMeLLeHNe U3BMNEYEHHOro cepaLa B KOHTENHEP Ans
TPaHCMNOPTUPOBKM, B KOTOPOM KPOBb, HAaChILLEHHas KUC-
nopogomM, nepdy3npyeTcs B M30MpOBaHHOe cepaLe,
YTOObI CTUMYNMPOBATHL €0 COKPALLEHMs. ITO NO3BONSET
OLieHMBATb U TPAHCTIOPTUPOBATL CepALEe CO 3HAYUTENBHO
MEHbLUMMM €ro MOBPEXAEHUSMW B CPABHEHWM C TPaHC-
nopTUPOBKOW BO NbAy He Oblowerocs cepgua. Npu
BTOPOM MeToze nocre obbsBNEHUs CMEPTU AOHOpPa, B
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€r0 Tere HauMHaeTCs SKCTpakopnoparnbHas MeMbpaHHas
OKCHreHaLysi, CepaLie HauvMHaEeT CoKpaLLaTbCs B TEHeHne
HECKOMbKMX MUHYT, Y4TO MO3BOIISIET NPOBECTU AETAbHYHO
OLiEHKY ero oyHKLMM, ONTUMM3NPOBATb UX W SKCNMaHTU-
poBaTh cepALE C MEHLLUMMM TEMNOBLIMU ULLEMUYECKMU
nospexaeHnamu. MNpm aTom MeTofe penepdyans KoY B
Tene JOHOPa U30IMPOBaHa OT COCYAO0B FONOBHOTO MO3ra
1 BEPXHUX KOHEYHOCTEN Gnarogapsi Xvmpyprudeckomy
KMUMMPOBAHMIO apTepuarnbHbIX COCYAO0B, BbIXOASLMX
13 gyru aopTbl. O6a MeToaa NoABEpPrakTCs KpUTHKE, Tak
KaK OHW MpOTMBOpeYaT NPeACTaBMNeHNo O CMEPTU Kak
HeobpaTUMOro 1 MOCTOSIHHOTO MPEeKpaLLeHns PYHKLMK
KpoBoOOpaLLieHus1, MOCKOIbKY CepZLIe BOCCTaHABNMBAET
CBOM (DYHKLWK, N B HEKOTOPBIX 06nacTsax Tena AoHopa
BOCCTaHaBnMBaeTcsl kpoBoobpalueHue [37]. Mpotokon
TpaHcnnaHTaumn cepgua npy LUMPKYNsSTOPHOW cMepTh
NOTEHUManNbHOro AOHOPa, NpUMeHeHHbIn B 2019 . B
Benbrun [38], BkNoYaeT npeaBapuTesibHOE BBEAEHME
nepudepunyecknx BeHoapTepuanbHbIX KaHoNb Ans
3KCTpakopropasnbHoii MeMOPaHON OKCUreHaLum, Topa-
koabaoMVHamNbHY HOPMOTEPMUYECKYHO PETUOHAPHYHO
nepdyaunio C KTMNMPOBaHWEM 3 COCYI0B Zlyrvi aopThl ANs
UCKITOYEHUSI MO3TOBOrO KpOBOOOPALLEHUS U CEPAEYHYH
peaHMMaumio in-situ. Mony4eHHble cepaua TpaHcnnaH-
TUPYIOT peuunueHTaM, HaxoAsLWMMCa B COCeaHe
onepaLmoHHOV.

Ha koHuenumm LypKynsTopHOW CMepTU OCHOBLIBAET-
Csi JOHOPCTBO MOCHe 9BTaHa3nmn, KoTopas lopuanYeCKu
BO3MOXHa B Hupepnanpax, benbrim, Jltokcembypre u
Konym6uu [39]. 3akoHbl aTux cTpaH npegycMaTtpuBatoT
3anpoc 1 MeAVKO-IOPUANYECKYIO PErMCTPaLIMIO NaLmeHTa
Ha 3BTaHa3Wto C JOHOPCTBOM opraHoB [40]. OBTaHa3us
noapasymMeBaeT BHYTPUBEHHOE BBEAEHWE WHAYKTOpa
KOMbI ¥ MUOpenakcaHTa, B pesynsrate Yero nauueHT
ObICTPO YMMpAET OT OCTaHOBKM KpOBOODpalLLeHus, Ya-
€10 6e3 cepbesHoii NemMmM opraHoB. B Takvx criyyasx
CEPAEYHO-NEroYHYI0 peaHuMaLmio U MHOTO4acoBoe
HEBPOMOrMYeCcKoe TeCTUpOBaHNe PyHKLMA MO3ra He
npoBogsAT. Yepe3 5 MUHYT Mocre OCTaHOBKM KPOBO-
obpalLleHns y yMepLUIero nauueHTa, npeaBapuTensHO
3asBMBLUETO O XeNaHu CTaTb JOHOPOM OpraHoB, 6pu-
rafja XvpyproB 13BreKaeT NOXepTBOBAHHbLIE OpraHbl,
KoTopble EBpOTpaHCnnaHT, Npu3HaLWwmin JOHOPCTBO
nocne aBTaHa3wv [41], pacnpegenseTr mexay npeasa-
pUTENbHO 3aperMcTpUpOBaHHLIMU U UMMYHOMOTMYECKM
COBMECTUMbIMM peLmnueHTamu [39].

lNepBbIii aHaNW3 NPUMEHEHWSI OpPraHOB OT YMEPLUMX
nocne UMpKYNSTOPHOW CMEPTU rokasan npueMnemble
pe3ynsTarthl (PYHKLVYOHUPOBAHWUS TPAHCTNAaHTUPOBaHHBIX
MOYEK 1 NETKMX, HO XYALLYIO BbIKMBAEMOCTb TPAHCMaH-
TUPOBaHHOM neyeHn [42]. OgHako pa3paboTka HOBbIX
CTpaTernii CoXpaHeHusi opraHoB JOHOPOB, YMEPLUKX
OT «KOHTPOMUPYEMON» U KHEKOHTPOMMPYEMOMN» LIMPKY-
NATOPHOW CMEPTU, NMPUBENa K 3HaYMTENbHbIM ycnexam
TpaHcnnaHTauny He TOMbKO MOYEK, MEerkoro 1 neyeHu,
HO 1 ceppua [43-47].

B HacToslLLee BpeMs fOHOPbI MOCHEe LiMPKYNSITOPHON
CMepTH coctaensoT 24 % goHopoB B Vicnanum [48]. B
2017 r. B Benvkobputanum 40 % Bcex opraHoB nosy4eHbl
OT YMEpLUMX JOHOPOB C MOPaXeHWeM Mo3ra npu KOHTPO-
NPYeMOM [OHOPCTBE MOCHe UMPKYNATOPHOW CMepTy
[18]. B CLWA uyucno goHopoB nocre LMpKYNsaTOpHON
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Ornaam

cmepTn ¢ 2003 no 2018 . Bospocro ¢ 2 % o 12 % [49].
B ABcTpanuu ypoBeHb [JOHOPCTBa OpraHoB Nnocne Lup-
kynsTopHon cmepty ¢ 2000 go 2014 r. Bospoc ot 200 go
379 noxopos B rog, [50].

3aknoueHue

C navana XX cronetvs napannenbHO C NpUMeHsito-
LMMMCA B TPAHCNNAHTONOrMM CTaHgapTamMu CmMepTu
LIeNoCTHOTO Mo3ra JOHOPa U CMEPTY CTBOIIA TOJIOBHOTO
Mo3ra [OHOpa MPaKTU4ECKoe BO3POXAEHME nonyynna
KOHLIeNnuus AOHOPCTBA MOCHe LIMPKYMATOPHON CMepTU
YernoBseka, KoTopas BO MHOMMX CTpaHax 3aHsna nuampy-
IOLLIYH0 MO3ULI0 B BOCMOMHEHWUN feduumTa JOHOPCKMX
opraHoB. KoHuenuus AOHOPCTBa Nocne LPKyNsTOPHOM
CMepTH, KIMHWYECKW onpedensieMoii no yTpare nauw-
€HTOM KpoBoobpaLLeHus 1 abixauus, ¢ 2011 r. npuHaTa
BcemvipHoit opraHvaaumeit 30paBooXpaHeHns 1 CErogHs
NPVHSATa BCEMM CTPaHaMM C aKTUBHLIMWU NPOrpaMMamu
TpaHcnnaHTaumm opraHoB. PaspaboTka HOBbIX MPOTOKO-
OB COXPaHEHWS1 OPraHOB [JOHOPOB, YMEPLUNX OT «KOH-
TPONMPYEMOI» 1 KHEKOHTPOSTMPYEMO» LIPKYNATOPHON
CMepTW, NpvBena K 3HaunTeNnbHbIM ycnexam TpaHc-
nnaHTauny noyek, nerkoro, NeyYeHu, nogXxenyao4Hon
xernesbl 1 cepaua. KoHTponupyemoe AOHOPCTBO nocne
LIMPKYNSATOPHON CMEPTU NOAHANO HEMANO MEeULIMHCKMX,
NpaBoBbIX U 3TMYeCKUX npobrnem, koTopble TpebytoT
HEOTIIOXKHOTO PeLIEHUS.
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OpnHa 3 HalrocTpILLMX MeaVKO-coLianbHUX NpobnemM — naHaemis kopoHaeipycHoi xsopobu (COVID-19). Binomo, Lo 06TsKeHHs
nepebiry Ta po3BUTOK BXKKWX YCKIaAHEHb, SIK-OT FOCTPOrO PecripaTopHOro AUCTPEC-CUHAPOMY, HaltvacTille acolliioBaHe 3
KOMOpOBiAHMM CTaHOM i BiKOM NaLjieHTiB (cTapLui 3a 50 pokiB).

LlykpoBuin giabet — HalnoLWMpEHiLLe eHOOKPUHHE 3aXBOPIOBAHHS, peayrbTaTy KniHiko-enigemionoriyHnx gocnimkeHs nigTeep-
LDKYHOTb, LU0 LISt NATOMNOris — (hakTop BUCOKOIO PU3NKy BaXKKOro nepebiry, nporpecyBaHHsi Ta cMepTHOCTI B navjeHTis i3 COVID-19.

MeTa po6oTu — aHani3 BinomMoCTelt HaykoBOi nitepatypy Woao nepenbdavyBaHnx natodisionoriyHnx Mexaniamis acouiaLlii
LlykpoBoro fjiabeTy Ta KOpOHaBipyCHOT XBOPObU.

BucaitneHa ponb 3MiH ekcnpecii aHrioTeH3MH-NePETBOPIOBANBLHOMO (hEPMEHTY-2, KU BU3HAYEHO K (DYHKLIOHANBHY MilLleHb
Ha NOBEPXHi KNiTUH Ans NpoHukHeHHA SARS-CoV-2. MNpoaHanidyBanu pesynsrati eKcrnepyMeHTanbHUX A0CHIMKEHb LWOA0
BNMMBY Npenaparis, ki BKMIOYEHi y KNiHiYHi NpOTOKONM NikyBaHHA AiabeTy (iHCyniH, aHanoru rnokaroHonogibHoro nentuay-1,
Tia3oniaNHAIOHY, iHMBITOPU aHrioTEH3WH-NEPETBOPIOBANBHOTO (DEPMEHTY, GriokaTopu peLenTopiB aHrioTeH3NHY-2, CTaTUHK)
Ha aKTUBHICTb (DEepMEHTY.

Y3aranbHunu BifOMOCTI LLOAO NaToreHesy NopyLeHb iMYHOMOMYHOrO CTaTycy, ski MOXYTb CYTTEBO BNAMBaTW Ha nepebir
COVID-19, y nauieHTiB i3 LiykpoBuM AiabeToM: (hopMyBaHHs Mi3HBOTO rinep3anarnbHoro cnarnaxy Ta CMHAPOMY «LIMTOKIHOBOMO
LUTOPMY», — LU0 € NPeaVKTOpammn CEPNO3HUX YCKNaaHEHb, SK-0T FOCTPOro pecnipaTopHOro AncTpec-cuHapomy. MNpoaHaniay-
Banu pesynsraTi peTpocnekTUBHUX KNiHIYHWX gocnimkerb wopno nepebiry COVID-19 y naujeHTiB i3 LykpoBuMm giabeTtom, B
AKX HEMAE iHLIMX CYMyTHIX 3aXBOPHOBaHb.

BucHoBku. HaBegeHi BigomocTi 06rpyHTOBYOTb HEODXiAHICTb HACTYMHUX KNIHIYHUX AOCHimKeHb Ans 06 €KTUBHOIO OLjiHIOBaHHS!
MOTEHLHOI KOPUCTI Ta PU3MKY 3aCTOCYBaHHS nikapcbkux 3acobiB, L0 NpU3HaYakTbCs NaLlieHTaM i3 LyKpoBuUM diabeToM i
COVID-19, ons nepernsgy cxem Tepanii B pasi BUSIBNEHHS iXHbOro HEraTMBHOIO BNMBY Ha Nepebir 3axBoptoBaHHs. [aHi, Lo
HaBefeHi B OrNsAi, BkasyloTb Ha BUCOKUIA PU3MK PO3BUTKY Ta HECMIPUATNIMBOIO NporHoay iHdekuii SARS-CoV-2 B nauieHTis,
IKi MatoTb LIyKpOBUIA Jliaber.

Pathophysiological mechanisms of coronavirus disease (COVID-19) progression
and fatal complications in patients with diabetes

T. O. Briukhanova, A. L. Zagayko, D. V. Lytkin

Pandemic of the coronavirus disease (COVID-19) is still one of the most acute medical and social problem in the world. It's
well known that development of severe complications, including acute respiratory distress syndrome, is most often associated
with comorbid condition and patients age (category over 50 years).

Diabetes mellitus is the most common endocrine disease, clinical and epidemiological trials confirm it's a high risk factor for
progression and mortality in patients with COVID-19.

The aim of the work was to analyze the data of the scientific literature on the suspected pathophysiological mechanisms
between diabetes mellitus and coronavirus disease association.

The article highlights role of angiotensin-converting enzyme-2 expression changes, which is defined as a functional target
on the cell surface for SARS-CoV-2 penetration. The review analyzes the results of experimental studies about effects of
medicines included in diabetes clinical protocols (insulin, glucagon like peptide-1 analogues, thiazolidinediones derivates,
angiotensin-converting enzyme inhibitors, angiotensin-2 receptor blockers, statins) on ACE-2 activity.

Immunological disorders in diabetes mellitus patients, may significantly affect the COVID-19 state, in particular, due late
hyperinflammatory condition and cytokine storm syndrome formation, which are predictors of serious complications, including
acute respiratory distress syndrome. The results of the retrospective clinical study that involves people with COVID-19 and
diabetes mellitus who don’t have other comorbidities were analyzed.

Conclusions. The data presented in current review necessitate further clinical trials for objective assessment of the potential
benefits and risks of medicines used in patients with diabetes under COVID-19 and for treatment regimens revision in case
of adverse effect on disease progression and state. The review data indicate a high risk of unfavorable prognosis of SARS-
CoV-2 infection in patients with diabetes mellitus.
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Nato¢usronornueckue MmexaHu3mbl NPOrpeccUpoBaHUA U GpaTanbHbIX 0CAOXKHEHUH
KOpoHaBUpYycHo 6one3Hu (COVID-19) y nauueHToB ¢ caxapHbiM AuabeTom

T. A. BptoxaHoBa, A. A. 3araiiko, A. B. AbITKUH

OpHa 13 Hanbonee ocTpbIx MeauKo-coLmanbHbIx Npobnem — naHaemvst kopoHasupycHon bonesnm (COVID-19). M3secTHo,
YTO OCINOKHEHHOE TEYEHME U Pa3BUTUE CEPbE3HBIX OCMOXHEHMI, B YAaCTHOCTU OCTPOrO PECMPaTOpPHOro AUCTPECC-CUHAPO-
Ma, Yallle BCero accoLmmpoBaHo ¢ KOMOPOUAHLIM COCTOSIHMEM 1 BO3pacToM naumeHToB (cTaplue 50 net). CaxapHbin gna-
6eT — Hanbonee pacnpocTpaHeHHOe SHAOKPUHHOE 3aboneBaHue, 1 AaHHbIE KIMHUKO-3MMOEMUONOTMYECKVX UCCnenoBaHuii
MOATBEPXAAIOT, YTO NATONOrst ABNSETCS (DAaKTOPOM BbICOKOIO pHCKa TSHKENOro TEYEHUS!, MPOrPECCUPOBaHMUS U CMEPTHOCTY
y naupeHToB ¢ COVID-19.

Lenb pasoTbl — aHann3 AaHHbIX Haquon JNiTeparypbl OTHOCUTENBHO Npeanonaraemblx naTocbmmonormqecmx MexXaHM3MOB
accouuaumm caxapHoro avabeta un KOpOHaBMpyCHOVI 6onesHu.

OcBelLeHa porb N3MEHEHWIA 3KCMPECCUU aHTMOTEH3MH-NPEBpaLLaLLEro hepMeHTa-2, KOTOpbI OnpefeneH Kak (yHKUmo-
HarnbHas MUALEHb HA NOBEPXHOCTM KMETOK AN NPOHMKHOBeHWSt SARS-CoV-2, npoaHannavpoBaHbl pe3ynsTraTbl 9KCnepuMeH-
TanbHbIX UCCNEA0BAHNI BIVSHWS NpenapaTos, BXOAALWMX B KIMHUYECKE NPOTOKOMbI NeYeHns amabeTa (MHCYUH, aHanoru
rrokaroHonogobHoro nentuaa-1, TMasonNMANHAMOHBI, UHIMOUTOPBI @HMMOTEH3VH-NPEeBpaLLatoLLero depmeHTa, brokatops!
PELIeNTOPOB aHrMOTEH3NHA 2, CTaTWHbI) Ha aKTUBHOCTb (hepMeHTa. OB06LLEHBI AaHHbIe O NaToreHe3e HapyLUEeHWA UMMYHO-
NOrMYECKOro cTaTyca, KOTopble MOTYT CyLLECTBEHHO BNWsThL Ha TedeHne COVID-19, y naumeHToB ¢ caxapHbiM AuabeTom:
hopMmpoBaHMe NO3AHErO rMNepPBOCNANMTENBHOMO COCTOSIHUS M CUHAPOMA KLIMTOKMHOBOTO LUTOPMAy, — KOTOPbIE SBMSKOTCS
npeayKTopamu CepbesHbIX OCIOXHEHUI, B TOM YUCIE OCTPOTO PeClMpaTopHOro AMCTpecc-cuHapoma. MpoaHannanpoBaHsb!
pe3yneTaTbl PETPOCNEKTUBHOMO KIIMHUYECKOTO 1ccneaoBanns o TedeHun COVID-19 y nauneHToB ¢ caxapHbiM auabetom, y
KOTOPbIX OTCYTCTBYHOT ipYrue COMnyTCTBytoLME 3ab0neBaHus.

BriBogbl. MpyBeaeHHbIe B 0630pe AaHHble 06yCrNoBNMBaOT HEOGXOAMMOCTb MPOBEAEHUS KITMHUYECKVX UCCTIeA0BaHNIA Ans
06BEKTUBHOMN OLEHKM NOTEHLMAmNbHOM NOMb3bl U PUCKa NEKapCTBEHHbIX CPEACTB, MPUMEHSIEMbIX Y NALMEHTOB C CaxapHbIM
anabetom npu COVID-19, ans nepecmoTpa cxem Tepanuu B Criyyae 0OHapYKEHWS X HEraTMBHOTO BRWSIHASI HA TeYeHue
3aboneBaHws. [JaHHble CBUAETENBCTBYIOT O BbICOKOM PUCKE Pa3BUTUS M HEBNaronpusiTHOro NporHo3a uHgekumm SARS-CoV-2

Yy NauneHToB, UMELLINX caxapruZ anaber.

Y 2020 p. ogHieto 3 HAUTOCTPILLMX MeAUKO-CoLianibHMX
npobrnem cBiToBOro macwraby crtana KopoHaBipycHa
xBopoba (COVID-19), wo suknukaHa HoBum PHK-Bmic-
HuMm Beta-kopoHaBipycom (SARS-CoV-2). lenake
MOLUMPEHHS HOBOTO 3aXBOPIOBaHHS, NEPLUNA BANAZOK
skoro 3acpikcoBaHuin y M. YxaHb (KHP) 31 rpyaHa 2019 p.,
npu3Beno Ao Toro, Wwo 11 6epesHs 2020 p. reHeparbHUi
AvpekTop BcecBiTHLOI opraHisaLlii 0XOpoHK 300poB’s
(BOO3) Teppoc AnaHom 'ebpeicyc oronocus naHaemito
COVID-19[1,3,4].
CraHom Ha 15 yepBHsa 2020 p. y cBiTi 3acdikcoBaHO
8 066 839 nigTBepaKeHUX BUNAZKIB, i3 HMX 437 296 na-
LieHTiB nomepnu (B YkpaiHi odiuiiHo nigTeepmxeHi 31
810 Bunagkis COVID-19, 901 netanbHui BUnagok) [2].
Temnu NOLUMPEHHS LIbOro 3aXBOPIOBAHHSA Yy CBITi
CMPVYMHEHI HU3KO (PaKTOpiB, LLO 3yMOBMEHI BiAMIHHO-
CTAMU OEPKaBHUX CUCTEM OXOPOHM 3[0POB’'A B Pi3HUX
KpaiHax, XxapakTepom KapaHTUHHWX Ta 0OMeXyBanbHNX
3ax0AiB, paHHIM YK GinbLU Mi3HIM 3aKPUTTSM KOPLOHIB
KpaiHW, MOXMMBOCTAMM LLIOAO 30iNCHEHHS TaGOPaTOPHMX
Ta iHCTPyMeHTanbHWUX JOCMiMKeHb ANS NiATBEPMKEHHS
fiarHo3y Towo [4]. Ane y3aranbHeHa CTpyKTypa AaHux
LLOAO PO3BUTKY BAXKMX ab0O HECYMICHUX i3 XUTTSAM
yCKNnagHeHb y NauieHTiB i3 MigTBEPIKEHUM AiarHO30M
COVID-19 — nosoni ogHOTUMHA B pi3HKX kpaiHax [4-5].
AHxania BiZOMOCTel HayKoBOI NiTepaTypy nokasye:
PO3BUTOK BaXKWX ycknagHeHb OyB 3aebinbLuoro aco-
LiNOBaHWIA i3 HAsIBHICTIO CYMYTHIX (4aCTO — XPOHIYHNX)
3aXBOPOBAHb i BIKOM MaLlieHTiB (rpyna ocobnvBo BUCOKOrO
pu3KMKy — nauieHTu Bikom noHag 50-55 pokis) [3,6,7].
lMpaBuribHe PO3yMiHHS 3aKOHOMIPHOCTEN, WO Npu-
3BOASATb [0 LUBMALIOTO MOLUMPEHHS, NPOrpecyBaHHs Ta
06TsxeHHs nepebiry COVID-19, — Haa3BrYanHO BaXnu-
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BUIM KPOK ANS CTPUMYBaHHA naHAemii Ta Hopmanisavii
enigemionoriyHoi cutyadii. Kpim Toro, nepcnekTuBHum €
AocnimpKeHHs BioxiMiYHMX MexaHi3miB BNNvBY npenaparis
[ANS NiKyBaHHS OCHOBHOIO 3aXBOPIOBAHHS Ha Pi3Hi MaHKu
naToreHesy KOpoOHaBipyCHOI XBOpPoOM, 3BaXaroum Ha Bia-
CyTHICTb NikapCbKIX 3aco0iB i3 JOBEEHO EDEKTUBHICTHO
Ta cnpuaTnMBMM npodinem 6e3nekn ans nikyBaHHS
COVID-19 [3,6-8].

3posymino, nepLuoyeprosa porib y NporpecyBaHHi i
00TSPKEHHI iHGbexLii, sika BuknnkaHa SARS-CoV-2, Hane-
XWUTb 3aXBOPIOBAHHAM, LLO NOLLMPeHi B nonynsuii [4,9,10].

Llykposuii gjaber (L) — Ha/noLumpeHilLie 3aXBoptoBaH-
HS1 €HOOKPMHOMOrYHOMO NPOdinto, 3a OLiHKaMM eKCnepTiB
BOO3, 3a maclTtabamn € HeiHdeKLUiHOW naHaemieto,
OCKirlbKM MOKa3HMKY 3aXBOPIOBAHOCTI CTabinbHO 36inbLuy-
totbes [4,9-11,15,16]. MavieHTn 3 L € cnpuiHaTivBiLLmy
[0 HU3KN HGEKLIMHUX 3aXBOPIOBaHb, SK-OT BUKIMKAHWX
S. aureus i M. tuberculosis; iMOBIpHO, Lie 3yMOBEHO MOpy-
LUEHHSIMM 3 BOKY iMYyHHOT cUCTeMM B Lnx navjieHTis [9,12].

[liabeT B3HaAYEHUI 1K rONIOBHUIA (haKTOp OBTSHKEHHS
nepebiry Ta NigBULLEHHS PU3nKy cmepTHOCTI npu Middle
East Respiratory Syndrome (MERS-CoV). Pesyneratu
enigemionoriYHMx CrocTepeeHb y perioHax, ki CUNbHO
noctpaxganm Big SARS-CoV-2, Ta gonosigsx LieHTpis
Mo KOHTPOMio Ta npodinakTuui 3axsoptoBaHb (Centers
for Disease Control and Prevention — CDC) # iHwwux
HaLioHamnbHUX MeaUYHUX LEHTPIB i NikapeHb nokasanu:
pu3unk netanbHoro pesynsraty Big COVID-19 go 50 %
BULLMIA y NauieHTiB i3 LI, HiX y TUX, XTO HE MaE Lboro
3axBOpLOBaHHs [5,13].

BuknageHi ¢aktu, BUCOKa MeaMKo-coLianbHa 3Ha-
yywicTb naHgemii COVID-19 3ymoBunu akTyanbHICTb
[JOCNIMKEHHS, LLIO 3AINCHANN.
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AHani3 BigOMOCTEN HayKOBOI NiTepaTypw LOAO nepes-
GauyBaHMX NaToqisionoriyHnx MexaHiamis acouiauii
LIyKpoBOTro fiabeTy Ta KopoHaBipyCcHOi XBopobu.

dakTopy CyTTEBOTO 36iNbLUEHHS PU3NKY PO3BUTKY
yCKNaZHeHb i CMEepTHOCTI Bifl KOPOHABIPYCHOI XBOpOOY:
Bik nauieHTa (ocobnuso rpyna 50+), HasBHicTb L,
apTepianbHoi rinepTeHsii Ta cepino3Horo oxupiHHa (IMT
>40 kr/m?) [3,14-17]. BpaxoByroum Yumarsy noLpeHIcTb
KapioBacKyNSpHWX NaTorNOril, OXMPIHHSA Ta riNepTOHIYHOT
xBopobu B mauieHTiB i3 LI, 3anuwaeTbcst He A0 KiHUS
3posyminum, un € LIl HesanexHuM hakTopoM pranky
B nauieHTiB i3 COVID-19, 41 HasiBHUIA KOMMNEKCHUI
HEeraTUBHWI BNMMB KOMOPBIAHOro CTaHy. PiBeHb rKo3u
y nnasmi kposi Ta LIl — He3anexHi hakTopu HecnpusT-
TMBOTO MporHoay y xsopux Ha 'PBI [11,12].

3a BigomocTaMM haxoBoi nitepaTypu, MOTEHLINHI
naToOreHeTUYHI MexaHi3Mu, siki MOoXyTb ByTW 3anyyeHi B
nigBuLLEHHS cnpuiHaTimeocTi 4o COVID-19 i cnpuymnHs-
TV PO3BUTOK haTanbHUX ycknagHeHb y nadieHTis i3 LI,
MOXHa y3aranbHUTW Ta BU3HAYUTN OCHOBHI:

— BMLA adiHHICTb [0 3B’A3yBaHHS 3 peLenTtopamm
Ha membpaHi Ta, BignoBigHO, Ginblia edeKTUBHICTb
MPOHWKHEHHS! BIpYCY Y KNITUHWY;

— 3HVDKEHUI KNipEHC Bipycy;

— ocnabneHHs dyHkuii T-kniTuH;

— CXMMBHICTb 1O PO3BMTKY rinepaanarnbHOro cTaHy Ta
CHHAPOMY «LMTOKIHOBOTO LUTOPMY;

— HasABHICTb CEpPLEBO-CYANHHIX 3axBoptoBaHb [11].

Bigomo, Lo B acnekTi MporHo3y ogHe i3 HanbinbLu
HECMPUATANBMX YCKNaAHEHb KOPOHaBIPYCHOT XBOPOOU —
rocTpui pecnipatopHuii auctpec-cuHgpom (MPAC), nato-
dpigionoriyHi MexaHi3M1 po3BUTKY SIKOrO 3aULLAITLCS He
[0 KiHUA 3'scoBaHMMu. OgHak cneuianicTu ranysi OXopoHu
3[0POB’S Bif3Ha4atoThb, WO HasBHICTb LI acouinoBaHa
3 Ginblumm pusnkom possutky MPOC Ha Tni COVID-19
Ta BULLMMM NoKasH1Kamm cmeptHocTi [9,11,13,16,18].

[Ona SARS-CoV-2 BM3HauMIm MonekynspHuii Mexa-
Hi3M MPOHVKHEHHS Y KMITWHYW OpraHismy niogunHu. Bigomo,
LLI0 KOPOHABIPYC CKNAAAETLCA 3 4 CTPYKTYPHMX BirKiB: Lum-
nonogi6Horo (S), memBpaHHoro (M), HykneokancuaHoro
(N) i 6inka o6onoHku (E). Came Lumnonogi6Hui 6inok (S)
BiZANOBIZAE 3a 3B's13yBaHHS 3 peLienTopamut Ha MembpaHi
KniTuH rocnogaps [11,19,20].

AHrioTeH31H-NepeTBOptoBanbHNA hepmeHT-2 (Ald-2)
BU3HAYEHWI K KINITUHHWIA peLienTop-MilleHb ans SARS-
CoV 1a SARS-CoV-2 [11,22]. BiH € iHTerpansbHim Memo-
PaHHUM TMiKONPOTEIHOM TWMy 1, SIKUA KOHCTUTYTUBHO
eKCNpecyeTbes eniTenianbHUMM KNiTUHAMK NEreHsb,
HUPOK, KMLIEYHMKA, MiALLTYHKOBOI 3ar03u Ta eHaoTenito
cyovH. BignosigHo, came 38's3yBaHHs 3 Al1®-2 Br3Havae,
3 0fHOro BoKy, CXUMbHICTb A0 iHGiKyBaHHS (BHaCMigoK
MPOHWKHEHHS BIPYCY B KMiTUHK), 3 IHLIOTO, — OYMLLEHHS
KNiTWH Big BipycCy (KNipeHc), LWBMAKICTb SKOTO BU3HAYae
TpuBanicTb nepioay Bif iHIKyBaHHA 4O peKoHBanec-
LeHuii [21-24]. NMicns B3aemopii SARS-CoV-2 3 Ald-2
3anycKkaeTbCs Kackaz NepeTBOpeHb Y CTPYKTYPHYX Binkax
BipyCy, NEPEBaXHO BHACMIAOK Aii cneumdiyHux npoTeas
(TMPRSS2 i dpypuHy), SiKi CNPUYMHAIOTL NOTPaNmsHHS
SARS-CoV-2 B KNiTUHM €HOO0COMAanbHUM LIISXOM
[11,19,20]. Micna yboro BiAbyBaeTLCA NepeHeceHHs
reHeTu4Hoi iHdopmauii SARS-CoV-2 go uutosonto, ae
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Hanani einbysacTbes pennikauis Bipycy. IMOBIpHO, Libo-
My CNpUSOTb KIITUHHI NpoTeasn, 30kpema Katencuh-L,
ane ixHs porb y LbOMY Kackafi Noku He niaTBepaxeHa.
B iHcbikoBaHMX KNiTMHAX akTUBYKOTLCA MPOANONTOTUYHI
CUrHarnbHi LWNSXK, HACMiAKOM Yoro € 3arvbenb KniTuH,
PO3BUTOK MOTYXHUX 3anarnbHWUX peakLii, Lo 3aranom
onocepepakoBye natoreHes COVID-19 [11,19,20].

Ogepekcnpecia AlMN®-2 B anbBeonspHUX KNiTMHaX
AT2 (alveolar type 2 — AT2), miokapai, H1pkax i nigLwnyH-
KOBII 3a1103i MOX€ 3yMOBMIOBATH NOCUINEHHS KNITUHHOTO
3B’A3yBaHHA SARS-CoV-2 [23,25,26] i nosicHioBaT pos-
BUTOK NONiOpraHHOT HEAOCTATHOCTI B MALEHTIB i3 BaXKIM
nepebirom COVID-19 [11].

B ekcnepumeHTanbHuX JOCTImKEHHSIX, LLO 34iiCHEHI
Ha rpuayHax i3 mogensosaHum LI, cnocTepiranm 36inb-
LeHHs ekcnpecii Al1®-2 B nerexsix, HUpKax, Miokapai,
NiALWUAYHKOBIN 3anosi [27,28]. Bussunu, Wo BBEAEHHS
iHCyniHy npurHidye ekcnpecito AM®-2 [27,28], a rinorni-
KEMiYHi 3acobu (aHanorw rmtokaroHonogioHoro nenTuay-1
(rMN-1) - niparnyTna; npenapar rpynu Tia3oniguHAioHIB —
MiorniTa3oH), aHTUrINEePTEH3NBHI Npenapary 3 rpynu iHri-
6iTopiB AM® Ta aHTMaTEPOCKNEPOTWUYHI MpenapaTy rpynm
CTaTVHIB niaBuLLyBanu ekcnpecito Ar®-2 [11,29-32).

B enigemionoriyHnx AoCnigKeHHAX BCTAHOBUIK, LLO
L moxe nigsuiwysatu ekcnpecito AMNd-2 B nereHsx
noavHy [33], ane aBTOPU HAroMOLLYIOTh: XOAEH i3 pe-
3ynbTarTiB, L0 OTPUManM, He BUTpUMaB cyBopux barato-
pa3oBuX KOPeKL|iil TECTYBaHHS (PiBEHb XMBHONO3UTUBHIX
pesynetarie <0,05). Lia kopensuis Moxe NeBHOK Mipoto
MOSICHIOBATY BULLY CMIPUAHATIMBICTb NauieHTis i3 LI oo
po3eutky COVID-19 nicnsi KOHTaKTy 3 iHikoBaHUMU
nogbmu [11,33].

3a ¢higionoriyHmnx ymos Al®-2 pyiiHye aHrioTeHsnH- ||
i, MEHLLe, aHrioTEH3MH-| 3 yTBOPEHHAM NENTUAIB — aHrio-
TEH3NHY , , Ta aHriOTeHSVIHyU_g) BignosiaHo [34]. Cuctema
A|-|¢-2/aHri0TeH3VIH(1_7) Bigirpae BaXnmBy porb Yy pearni-
3aLji NpoTM3ananbHoi Ta aHTUOKCUAAHTHOI aKTUBHOCTI,
LLI0 Ma€ NPUHLMNOBE 3HAYEHHS y 3aXUCTi NIereHb 3a yMoB
'POC. 3axucHi edpektyt AMND-2 NnpogeMoHCTpoBaHi Ans
iHGpeKUii 3 BUCOKOI METarnbHICTIO — NTawuHOro rpuny A
H5N1 [35]. Ha BigMiHy Big AaHuX, WO HaBeaeHi B poboTi
Rao et al. [33], y HW3Ui fxepen € NpoTUNEXHi AaHi LWodo
3HWKeHHs ekcnpecii AM®-2 B ymosax LI[1. ABTopu pobit
TPaKTYHOTb Lie SIK HACTIiZKW NaTomNOriYHOro MMikO3WIHOBaHHS
Ta NoB’A3YH0Tb i3 LiIM PO3BUTOK (haTarbHUX yCKNaaHeHs y
nauienTis i3 LI i COVID-19 i3 60Ky anxanbHoi cuctemu,
3okpema MPAC [7,33,34].

Y pocTynHux mxepenax axoBoi niteparypu BiacyT-
HSl OfHOCTaMHa Aymka Lwogo snimey LI Ha ekcnpecito
Al®-2, wo, NMOBIPHO, OMOCEpPEeaKOBYETLCS HASBHICTIO
[0[aTKOBMX (PaKTopiB BMAMBY, 3-MOMDK SKUX, MOXIU-
BO, — nonimopdiam reHa Ard-2, tpueanictb LI abo
3aCTOCOBYBaHa aHTuAiabeTnyHa Tepanis ToLwo.

Bigomo, Lo niaBuLLEHHS aKTUBHOCTI CMiBBIAHOLLEHHS!
Al®/AMND-2 y nerensix acouinosaHe 3 possutkom PLOC
[11] Ta cNpWYMHANO HaKoNMYEHHS aHrioTeH3uHY I, 3'eqHy-
tounch 3 ArNd-2, SARS-CoV, IMOBIPHO, 3HUXYE KIITUHHY
ekcripecito AlN®-2, a 3pocTaHHs piBHSA aHrioTeH3unHy I
3YMOBJOE 10r0 HEKOHTPOMBOBAHWUIA BMIIUB | CIPUYUHSIE
¢hopmyBaHHS rOCTPOro ypaxeHHs nereHb [36]. 38’s3yBaH-
HsA Tinbku 3 AM®-2 He NPKU3BOAUTL A0 TSXKKMX YpaKeHb
nereHb, i Lie criocTepiranu y BUnagky iHekLUin, BUKnuka-
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HWX kopoHasipycamu (CoVs) [37,38]. 3annwaeTses He 1o
KiHUS 3'sicoBaHMM, Yn mogynitoe SARS-CoV-2 akTuBHICTb
Al®-2 y nerensx [11].

HesBaxaroum Ha goBONi Cynepeynusi daHi Wono
srnuBy LI Ha ekcnpecito AMN®-2, HayKoBLi NepekoHaHi:
oBepekcnpecis AMNd-2 € HeraTVBHOIO LWOAO NPOrHO3y
COVID-19, ockinbkn SARS-CoV-2 notpannsie y nTHEBMO-
LMTK came Lwnsxom B3aemogii 3 Ald-2 [39].

Bepyun [o yBarm MOXNMBICTb BNMMBY NiKapCbKUX
3aco6iB Ha akTUBHICTb ATP-2, 30kpema TUX, Lo BKIKOYEH
y npotokonu nikysaHHs LU (aHanorv [TTI-1, TiasoniguHai-
OHW, iHriGiTopn AN®, Briokatopy peLenTopiB aHroTEH3NHY
Il — BPA Il, ctatunu) [11,33,34], BuHWKae HeobXxigHiCTL
3MiiCHEHHSI JOCNIMKEHD i3 BUSIBMEHHS BMIIUBY LvX Npe-
naparis Ha nepebir COVID-19, 3Baxatoum Ha NOTEHLLiiHY
MOXMMBICTb 10r0 MOTIPLUEHHS.

[loGpe BigoMuii ecbekT nigBuLLEHHS ekcripecii ATd-2
y nauieHTi i3 Li[1 Ta apTepianbHOO rinepTeHsieto, ski
OTpMMYIOTb Tepanito iHribitopamu AM® i BPA II, — kom-
neHcaTopHa peakuis Ha 36inblUeHHS LIMPKYIORYMX
PiBHIB aHrioTeH3uHy |l Ta aHrioTeH3uHy |, Lo NOTEHLINHO
MOXXe NMpU3BECTM [0 Bax4oro nepebiry KopoHaBipycHOi
XBOpPOOM, BKIHOYAOUM 30iNbLIEHHS MOKA3HWKIB CMEpT-
HocTi [34,40]. Ane B [OCTYMHMX HayKOBWX [Kepenax
He BUSIBUNW BipOrigHi AaHi WoJo Takoro Bugy BRuBY.
AmepuKaHCbKWIA KapaionoriyHuii konepx (American
College of Cardiology), AMepukaHcbka acouiauis
cepus (American Heart Association) Ta AMepukaHcbke
TOBApUCTBO 3 BMBYEHHS rinepToHii (American Society
of Hypertension) pekomeHayBanu navjieHTam, 3okpema
3 LA, npogosxyBaTth nikyBaHHS 32 AOMOMOTOK aHTu-
rinepTeH3nBHOI Tepanii, Ky nawieHT BUKOPUCTOBYBaB
Ha MOCTIHIN OCHOBI, Ta A0 NOSIBM BipOriAHWX O0Kas3iB
KOPUCTI UM pU3KNKy He 3MiHIOBATW Tepanito B yMoBax
naHgemii COVID-19 [34].

Cepegq iHLWMX Npenaparis, L0 MOXYTb BNMVWBATK Ha
akTuBHiCTb AM®d-2, — nepopanbHi rinornikemiyHi 3acobu
niorniTa3oH i niparnyTua, Ski B AOCNIMKEHHSX Ha TBapu-
Hax iHayKyBanu oepekcnpecito oepmeHTy [32,40]. YTim
yHacnigok 6paky AOCTOBIpHUX JaHUX Li pesynstat He
MOXyTb OyTW eKCTpanonboBaHi Ha navuieHTiB, 60 B xoa-
HOMY JocnifkeHHi He BpaxoByBanu 6a3oBy Tepanito [34].

Y HeLLoAaBHO 3aBEPLUEHOMY KITIHIYHOMY JOCTIIKEHHI
MoKasaHo, LU0 YacToTa BaXKOr0 Ta KpUTUYHOTO nepebiry B
nauieHTis i3 COVID-19 acouinoBaHi 3 BUPaXEHICTIO rino-
Kaniemii, sika po3BuBanacsl, IMOBIPHO, BHacnigok 30inb-
LLIEHHS eKCKpeLii kanito Hupkamun. ABTOPM BBaXatoTb, LLO
Le mMoxe ByTW pe3ynbTaToM 3MEHLLUEHHs isionoriyHoi
aktmBHocTi AlN®-2 3a Bnnvey SARS-CoV-2, Hacnigkom
yoro Byno nNpurHiveHHs aerpagauii aHrioreHsuHy-Il. Lle,
CBOEI0 YEProK, CTUMYTIOBANO CEKPELL0 anbAOCTEPOHY,
SIKUN IHTEHCUDIKyBaB BUBEAEHHS Kanito. BusisneHo, wo
SKOMOra paHHs HopManiaaLlisi CUPOBATKOBOTO PIBHS Karito
€ NPeAWKTOPOM CNPUSATIIMBOTO MPOrHO3y B NaLiEHTIB i3
COVID-19 [34,41].

Y nauienTis i3 L[] cnocTtepiranu Takox NiABULLEHHS
aKTVBHOCTI (DyprHY — CepUHOBOI NpOTEasK, LLO 3anyyeHa
[0 BiaLenneHHs gomeHie S1i S2 wmnonoaibHoro Ginka,
SKWIA Bigirpae OAHY 3 KMOYOBKX poriert y NonerweHHi
npoHukHeHHs SARS-CoV-2 y knituhn [43]. Pesynstatu
HELLOAABHLOTO [OCHIMKEHHS, B IKOMY BUBYaNN KMipeHc
SARS-CoV-2 B nauienTis i3 LI[l, cBigyaTb: BUBEAEHHS
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BIPYCY AINCHO 3HIKEHE B LWX MALiEHTIB NMOPIBHAHO 3 TUMK,
XTO HE Mae MopyLueHb 0bMiHy ByrneBogis [42).

Baxnueuin natogisionoriYHMii MexaHiam, Lo onoce-
penKoBye BUCOKWIA pu3nk 06TskeHHs nepebiry COVID-19
y naujeHTis i3 L, — nopyLUeHHs iIMyHOMOMYHUX MeXaHi3-
miB. [Matoreres LI Bkrtovae po3BUTOK MOTYXHOIO iMyHO-
noriYHoro AvicbanaHcy, Kui NpoSBMSETLCS NPUTHIYEHHAM
HEMTPOMiNBLHOrO XeMOTaKCUCY, haroLuTo3y Ta nopyLUeH-
HAMW aJanTauiiHOro IMYHITETY, L0 XapaKTepusyeTbes
MOYaTKOBOKO 3aTPUMKOIO aKTUBALii KMITUHHOIO IMYHITETY
Th1 i po3BnTkOM Ni3HLOI rinep3anansHoi peakLii [44].

Y pamkax JOKMIHIYHOMO OOCHIQKEHHS Ha TyMaHi30-
BaHii mogeni iHdekuii MERS-CoV, wo BigTeoptoBanu
Ha MULLIAX, SKUX YTPUMYBany Ha AieTi 3 BUCOKUM BMICTOM
xwpiB [45], noBeneHo: nicnst iHgikyBaHHs MERS-CoV
3axBOptoBaHHS Byno Baxyum i Tpueaniwmum y piabe-
TUYHUX MULLER-CaMLiB, XxapaKTepusyBasnocs 3MiHOK
kinbkocTi T-kniTH CD4+ Ta aHOMarbHOK LIMTOKIHOBO
BiANoBIAAt (MmigBuLLyBaBcs piBeHb IL17a). 3Baxaroum
Ha Te, L0 HykneoTuaHa nocnigosHicTb y SARS-CoV-2 i
MERS-CoV 36iraetbest Ha noHag 50 %, moxHa nepenba-
yaTu HasIBHICTb CXOXMX MOPYLLEHb iMyHOMOTYHNX NaHOK
[11,37,38,46].

OpHe 3 HaMGINbL aKkTyarnbHUX NUTaHb — BUBYEHHS
MOMEKYNSPHNX MeXaHi3MiB Pi3HWUX NaHOK natoreHesy
COVID-19 i woro ycknagHeHb, sik-ot MPOC. Came na-
uieHTu i3 L] yTBOPIOIOTH OAHY 3 OCHOBHUX Fpyn pU3uKy
Lwozo po3suTky datansHoro MPAC. 3 nornsagy natodisio-
norii, BinOyBaeTbCA NOTYXKHA aKTUBALiS Npo3ananbHUX
LIMTOKIHIB, LLO NPU3BOAWTb [0 PEKPYTUHTY iMYHOMOMYHNX
kniTuH. Th1 (CD4+ T-xennepw) peryntorTb iMyHOMOTiYHY
BiAMNOBIAb NPOTU BHYTPILUHBLOKMITUHHUX NaTOreHiB, 30Kpe-
ma CoV, yepes npopykuito IFN-y. Th17 kniTuHK iHayKytoTb
PEKPYTUHI HENTPOWINIB | Makpodbaris, MPOAYKYHUM iHTEp-
nevikiH-17 (IL-17), IL-21 1a IL-22 [47]. SARS-CoV-2 iHdi-
KY€ iIMYHHI KIITUHW, LLO LPKYMIOKOTb, i 36inbLuye anonTo3
nimcpouwtie (CD3, CD4 i CD8 T-kniTuH), Npr3BoasymM 4o
PO3BUTKY NiMOLMTONEHIT, CTYMiHb KO NPSMO KOpentoe
3 TpKKiCTHO nepebiry iHdpekuii [3,11,51]. SHuwxeHHs T-kni-
TUHHOI (OYHKLIT Ta HagMipHa aKTUBHICTb HENTPOQIniB
npu3BOaAATbL 4O TiNepnpoayKLii HA3KM npo3ananbHuX
umTokiHis (IL1B, IL-2, IL-6, IL-7, IL-8, IL-17, MCP1, TNFa
TOLLO), 5IKi YMOBHO Ha31BaoTb CUHOPOMOM «LIMTOKIHOBOTO
wropmy» [11,52]. Linpkyrntoroui piBHi LIUTOKIHIB | XEMOKIHIB,
iMOBIPHO, BifirparOTb NPOBIAHY POk Y rinep3ananeHHi,
sike xapaktepHe anst COVID-19, Hacnigkom sikoro Hepia-
KO CTae po3BWTOK NosiopraHHoi HegocTaTHocTi [48-50].
Moxnueo, naujeHtn 3 LII MOXyTb MaTu HeapekBaTHY
NPOTUBIPYCHY aKTMBHICTb iHTepdepoHy-ramma (INFy) Ta
ynoBinbHeHy akTugauito Th1/Th17, wo moxe 3ymoBsnto-
BaTU Ni3HI0 NOCUIEHY 3ananbHy peakuito [11].

HeLlonaBHO BU3HaAYMNW LLIE OOWH MOTEHLMHWIA More-
KYNSIPHWIA MEeXaHi3M B3aEMO3B 3Ky MiXk KOPOHaBIpYCHOKO
xBopo6oto Ta L[ — chepMeHT aunenTtuaunnentuiasa-4
(ANr-4), skuin fobpe BigoMWiA K hapmakonorivyHa Mi-
LeHb nig vac Tepanii LIA2. Y focnimKeHHsX oro Takox
BU3HAYEHO 5K (PYHKLOHAMNbHUIA peLienTop KOPOHaBipycy
moaunHm — Erasmus Medical Center (hCoV-EMC), Bipyc,
wo BignosiganbHuii 3a MERS. AnTutina npotu AMr-4
iHridyBanw incpexkuito hCoV-EMC nepBuHHMX KniTuH [53].

®epmeHT [MM-4 — TpaHcMeMBpaHHWiA rMikonpoTeiH
Tvny |, KA LUIMPOKO KOHCTUTYTMBHO EKCMPECYETLCS

Review

ISSN 2306-8027  http://pat.zsmu.edu.ua

259



260

Ornaam

B opraHiami. BiH 3anyyeHuit o perynsiuii metaboniamy
TTIIOKO3Y Ta iHCYTiHY, ane TakoX OnocepeaKoBye PO3BUTOK
npo3ananbHOro CTaHy, XapaKTepHOro Ans naToreHesy
LIA2 [53]. 3anuwaeTbecs He3'ACoBaHMM, UM 3anyyveHnit
Lier MexaHiam o natoreHesdy COVID-19, ane, 3Baxatoum
Ha Yimany noaibHictb reHoma SARS-CoV-2 i MERS-CoV,
HE MOXHa BUKMKYaTV Taky BiporigHicts [11,37,38,46].
Bepyun [0 yBaru HasiBHICTb NikapCbkux 3acobiB, LUO €
iHribiTopamu AMMM-4 (cutarninTuH, BigarninTuH, anornin-
TWH TOLLO), HeOoOXiaHI HACTYMHI JOCNIMKEHHS B LIbOMY
HanpsaMi Ans 06’'eKTUBHOTO OLHIOBAHHS NEPCMNEKTUB
BVKOPWUCTAHHS MMINTUHIB Y KNiHIYHIN NpakTWLi Sk 3acobiB
natoreHeTyHoi Tepanii COVID-19, 3okpema B navjieHTiB
i LA [5,13].

Y HaykoBil NniTepaTypi HasiBHi fyxe oOMeXeHi AaHi
OO0 pesynbTartiB KNiHIYHUX JOCRigKeHb NauieHTiB i3
COVID-19 i cynyTHIMK 3axBOptoBaHHAMM, sK-0T LI, wo
3yMOBJIEHO, Ha HaLLly AYMKY, ABOMa OCHOBHUMY NMPUUMHa-
MM: HE3HA4YHUM NPOMDKKOM Yacy Bif noyaTky naHaeMii ta
3MiLLeHHAM (hOKyCy yBaru AOCMIAHVKIB Came Ha MOLLYK Ta
OLjiHIOBaHHS eheKTUBHOCTI/Ge3neky 3acobiB eTioTPOMHOT
Tepanii KOpoHaBipyCHOT XBOPOOW; LOCTILKEHHS Nepebiry
3aXBOPIOBaHHS B MaLli€HTIB i3 KOMOPOGIAHMMK CTaHaMu
BiOXOOATb Ha APYrvi niiaH.

PetpocnekTuBHe gocnimkeHHsl, Wwo 3aincHeHe Guo
et al. y M. ¥xaHb (KHP), Bkntouano aHanis gemorpadiy-
HUX OaHuX, icTopiii XBOPOOU, KNIHIYHOI CUMMTOMATUKY,
pesynbratiB 1abopaTopHUX AOCHIMKEHb | KOMM HOTEPHOIT
ToMorpadii nereHb 174 nauieHTiB i3 NigTBEPOKEHUM
aiarHozom COVID-19. AsTopu BusiBunu, Wwo 41 navjeHr,
Kpim migTBepakeHoro aiarHody COVID-19, maB 0CHOBHe
3aXBOPHOBAHHS, 3-MOMIX HUX 24 NaLieHTV Manu LyKpoBWiA
fiabet (o6ox Tvnis).

ABTOpPU BUABMIY, WO nauieHTn 3 COVID-19, ski He
MatoTb IHLIMX CYMyTHIX 3axBoptoBaHb kpim LI, matoTb
BULLMIA PU3VK BUHVKHEHHS YCKINaAHEHb, SK-0T MHEBMOHI|
BaXKOro cTyneHsi. HassHicTb LIJ] ik OCHOBHOrO 3aXBOpto-
BaHHs! Takox Oyr1o acoLliioBaHa 3 BUPaxeHiLLMMK 3anarb-
HUMK peakLisimm, PO3BUTKOM rinepkoarynsuiiHoro ctaHy
Ta IHTEHCMBHMM BUBINbHEHHSAIM TKAHWHHUX (DEPMEHTIB.
Kpim Toro, B LUMx navjieHTiB BU3Ha4MIM BiporiaHo GinbLui
KoHLeHTpauii (p < 0,01) cupoBaTkoBKX Biomapkepis
3ananeHrHs: iHtepnenkiHy-6 (IL-6), C-peaktueHoro npo-
TeiHy, epuTuHy, — a Takox BMIiCT D-gumepy nopiBHSHO 3
naujieHtamu 6e3 L. ABTopun 3p06uv BUCHOBOK, LLO LI
— (haKTOp BUCOKOTO PU3UKY LLBMAKOTO NPOrpeCyBaHHs Ta
06TspkeHHs nepebiry COVID-19 nopiBHsAHO 3 navieHTamu,
AKi He MaloTb Uiei natonorii [9].

BiasHaunmo, Lo B LIbOMY JOCTIDKEHHI € Hi3ka obme-
XeHb, KOTPi YHEMOXIMBIOIOTL 00'EKTUBHE OLiHIOBaHHS
(rpynu Bigpi3HANUCS 3a BIKOM MaLieHTiB, TpyUBanicTio
OCHOBHOIO 3aXBOPIOBaHHS, Teparnieto; HeBenmka Brnbipka
xBopux Towo). OpHak pesynsTtaTu, Lo OTpUMaHi B A0-
cnimpkeHHi Guo et al., 3aranom ysromxytoTbes 3 AaHUMK
HayKoBUMX [pxepen oo acouiauii COVID-19i L.

BucHoBKU

1. HasBHicTb LykpoBoro diabety obTsikye nepebir
i 36inbLIye puU3nK po3BUTKY haTtanbHUX YCKNagHEeHb
COVID-19, sk-ot 'POC, y nauiexTis o 50 %. Matodi-
3i0M0orivyHi MexaHiamu, Lo NnexaTb B OCHOBI acouiaLii
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LI i kopoHaBipycHoi xBopobu, 6a3ytoTbCsl Ha PO3BUTKY
ansperynauii eknpecii AM®-2 — knovoBoro aktopa
MPOHVKHEHHS Y KNITUHY Ta KNipeHcy BipyCy 1 NOPYLUEHHS
iMYHOMOr4YHOI BiANOBIA|, 3aranom 3ymMoBmouM GinbLuy
CMPUAHATAMBICTb NavieHTis i3 L Jo po3suTKy iHdexuii
SARS-CoV-2 i 6inbwuin pusnk opmyBaHHs rinepaa-
nanbHOro CTaHy W CUHAPOMY «LIMTOKIHOBOIO LLITOPMY».

2. BiporigHo He BigoMo, 4¥ BNMVBatOTL Mpenapary,
Lo npu3HavatoTb xBopum Ha LI (iHcyniH, nepopanbHi
rinornikemiyHi 3acobu, aHTUriNEPTEH3NBHI Npenapatu
TOLO), Ha NaHkK natoreHedy COVID-19. HasieHi BigomMocTi
He [alTb MOXIMBOCTI OOHO3HAYHO OLLIHUTW CNiBBiAHO-
LUEHHS PU3NKY/KOPWCTi LMX Npenaparis, a TOMy naLlieH-
TaM PeKOMeHAO0BaHO MpU3HaYaTV Tepanito OCHOBHOMO
3aXBOPIOBAHHS Y 3BUYANHOMY pexuMi. Ane Le NUTaHHS
notpebye NPoJOBXKEHHS KNiHIKO-enigemionoriYHux gocni-
[KeHb, OCKiNbkv AacTb 3Mory 0BrpyHTOBaHO obupatm Te-
paneBTUYHY CTpaTerito y BUNagkax KoMopBigHOTo CTaHy.

3. MauieHtn 3 U HanexaTb 4O rpyny BUCOKOO
PpU3VKy NporpecyBaHHs Ta 0bTsHKkeHHs nepebiry kopoHa-
BipYCHOI XBOpOOU, a OTXKE € BUCOKA MMOBIPHICTH PO3BUTKY
CepNo3HUX YCKMagHeHb.
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Aim. To describe clinical case of the basal cell carcinoma treatment, determine personalized diagnostic algorithm of the patient
management with further selection of the therapy method regarding visual, dermatoscopic and pathomorphological picture
of disease.

Materials and methods. The own observation of clinical case of local treatment of the patient with basal cell carcinoma by
means of 5 % imiquimod cream was described.

Results. Based on comprehensive examination of the patient with determination of features of visual, dermatoscopic and
pathohistological picture the diagnosis “Basal cell carcinoma, nodular variant” was determined. Taking into account consid-
erable traumatization and possibility of functional motor impairment after surgery it was determined to replace the treatment
approach with the local use of 5 % imiquimod cream according to the standardized scheme. Step-by-step application of
topical agent on the upper part of BCC affected area had also influence on the non-treated zone which began to regress by
itself starting from the 9" week.

Spontaneous regress of BCC stipulates rare and unusual course of disease. Control clinical and pathomorphological exam-
ination did not reveal any neoplastic processes in skin after 12 weeks course of treatment with 5 % imiquimod cream and
within 1 year of further observation. In case of BCC the possibility of using topical agents increases therapeutic potential and
compliance between doctor and patient.

Conclusions. Annual increase of quantity of new cases of non-melanoma skin tumours and variability of clinical implications
enable the rise of oncological suspicion level among practicing physicians. Creation of personalized algorithm of diagnostics
ensures making the diagnosis timely and selection of differential treatment approach. Neglecting the neoplasm with significant
affected area size the topical use of 5 % imiquimod is the effective alternative to invasive intervention for treatment of patients
with the basal cell carcinoma.

KAiHiuHMM BUNaAOK Tepanii 6a3aAbHO-KAITHHHOI KapUMHOMMU
3 BUKOPUCTAHHAM 5 % Kpemy imikBimoay

I. I. MakypiHa, O. |. Makapuyk, I. . AMutpeHko, A. B. TonoBkiH, A. 0. YepHepa

MeTa poboTu — onucaTty KniHiYHWI BUNagok NikyBaHHs 6asanbHo-kniTvHHOT kapuyHomm (BKK), BU3HaunTu nepcoHicpikoBaHmi
AjarHoCTUYHWIA anropuTM BeAEeHHS NavjieHTa 3 AanbLLmMm BUGOPOM MeToAy Tepanii, CiMpalounChb Ha BidyarbHy, 4epMaTOCKOMYHy
Ta NaToMOPAONOrivHy KapTUHY 3aXBOPIOBAHHS.

Marepianu Ta MmeToau. HaBenu BnacHe CNoCcTepeeHHs KMiHiYHOro BUNaAKy MICLIEBOTO NiKyBaHHS XBOPOI Ha 6asanbHo-Krii-
TWHHY KapLMHOMY 3 BUKOpUCTaHHAM 5 % iMikBiMOa-Kpemy.

Pesynsratu. Ha nigcrasi BceGivHOro obeTexeHHs XBOPOro 3 BUHa4EHHSIM 0COBINMBOCTEN BidyanbHOI, 4epMaTOCKONIYHOI Ta
naToricCToNoriYHOI KapTUHK BCTAHOBWIM AiarHo3 6a3anbHO-KMITUHHOT KapLMHOMM, HOZYNSIPHWIA BapiaHT. Bpaxosytoun yumany
TpaBMaTu3aLilo Ta MOXNMBICTb (DYHKLIOHANBHUX PYXOBWX MOPYLUEHb NICIS ONepaTUBHOIO BTPYYaHHS, BUPILLIMIN 3MIHATK
TaKTUKY NiKyBaHHS Ha KOPUCTb MICLIEBOrO BUKOpUCTaHHS 5 % iMiKBiMOO-KpEMY 3a CTaH4ApTM30BaHO cxemoto. MoetanHe
HaHeCeHHs! ToNiYHOro 3acoby Ha BEPXHIO YacTWHY BorHuwwa BKK BninHyno Takox Ha HenikoBaHy AinsHky, LWo noyana perpe-
CyBaTV CaMOCTINHO, MOYMHAKOYM 3 9 TUXKHS.

CnoxTtaHHuin perpec BKK xapakTtepusye pigkicHwii i HeopanHapHwiA nepebir 3axBoproBaHHs. KOHTpoOnbHe KniHivHe Ta nato-
MopdororiyHe 0BCTEXEHHS He MoKa3aro >KOAHWX HeONMacTUYHMX MPOLECIB Y LKIpi MiCns 12-TYXHEBOrO Kypcy nikyBaHHS
5 % imikBiIMOZ,OM, @ TAKOX MPOTAroM 1 poky cnoctepeskeHHs. MoxnuBiCTb BUKOPUCTaHHS TOMiYHMX 3aco6iB npu BKK 3binbLuye
TepaneBTUYHWIA NOTEHLan i KOMNIaeHe MiX NMikapeM i nauieHToMm.

BucHoBku. LLiopivyHe 36inbLUEHHS KiNbKOCTi HOBWX BUMNAAKIB HEMENaAHOMHUX NYXMWH LUKIpK Ta BapiabenbHICTb KMiHIYHWX
NPOSIBIB 3yMOBIIOKOTb NiABULLEHHS PiBHS OHKOHACTOPOXEHOCTI NikapiB-NpaKTUKIB.

CTBOpEHHS NEPCOHICIKOBAHOMO anropuTMy AiarHOCTUKM 3a6e3neynTb CBOeHacHe BCTaHOBIEHHS AiarHo3y Ta BUGIp AndepeH-
LlinoBaHOI TaKTWKM NiKyBaHHS. He3Baxatoun Ha Yumarne 3a NoLLEr0 YpaxeHHs HOBOYTBOPEHHS, TOMIYHe BUKOpUCTaHHS 5 %
iMiKBIMOZ-KpeMy — epeKTVBHa anbTepHaTVBa IHBa3UBHUM BTPYYaHHSM MNif Yac NikyBaHHS NaLieHTIB i3 6a3anbHO-KIITUHHO0
KapLMHOMOIO.
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Case report

KAMHHMYecKum cayyaii Tepanuu 6a3anbHO-KAETOUHON KapLUHOMbI
C UcnoAb30BaHMEM 5 % kpema UMMKBUMOAQ

I. U. MakypuHa, A. U. Makapuyk, W. 1. AMutpeHKo, A. B. TonoBkuH, A. A. YepHepa

Llenb paboTkl — onncaTtb KIMHUYECKWIA cryyaii nedeHus 6asanbHo-kneTouHon kapumHombl (BKK), onpenenuts nepconu-
PULMPOBaHHbIA AMArHOCTUYECKUIA anropuTM BEAEHUs! NauyeHTa ¢ JanbHerummM BeIGopoM MeTofa Tepanuu, yunTbisas
BU3yarbHyt0, 1epMaTOCKOMMYECKYHO 1 MAaTOMOPONONMYECKYIO KapTuHy 3abomneBaHus.

Marepuansi u MeToabl. OnncaHo cobcTBEHHOE HabMoaeHWe KIMHNYECKOTO CRy4vast MECTHOTO neveHnst 6onbHoM ¢ 6asars-
HO-KMETO4YHOMN KapLMHOMOM, Mcnonb3ys 5 % Kpem UMUKBUMOA,

Pesynkratbl. Ha 0CHOBaHWM BCECTOPOHHETO 06CnenoBaHns 60MbHOTO ¢ onpeaeneHnemM 0cobeHHOCTeN BU3yanbHOW, Aep-
MaTOCKOMUYECKON M NaTOrMCTONOTMYECKON KapTUHbI YCTAHOBIEH AnarHo3 6a3anbHO-KNETOMHON KapLMHOMBI, HOOYNSAPHbIA
BapWaHT. Y4NTbIBasi 3HAYMTENbHYIO TPABMaTU3ALMIO U BOIMOXKHOCTb (DYHKLIMOHAMNBHBIX ABUraTENbHBLIX HapyLLeHWii nocne
OnepaT1BHOIO BMELLIATENBCTBA, PELUEHO U3MEHUTb TAKTHKY JIEYEHMS B MOMb3Y MECTHOTO UCMONb30BaHus 5 % kpema MMUKBU-
moga no CTaHAAPTM30BaHHOM cxeMe. [NoaTanHoe HaHeceH e TONMYECKOoro CpeacTBa Ha BepxHUI yyacTok ovara BKK noenmsino
TaloKe Ha HerneYeHHyto YacTb, KoTopas Havana perpeccpoBaTh CaMOCTOATENBHO, HauYnHas ¢ 9 Heaenu. CNoHTaHHbIN perpecc
BKK xapakTepu3yeT peakoe 1 HeopamHapHoe TedeHe 3aboneBaHns. KOHTPOnbHOE KNHUYeCcKoe 1 natomMopdornornieckoe
obcrefoBaHWe He Nokasano HeonnacTuyeckue NPoLeCcchl B koxe nocre 12-HegenbHoro kypca nevenuns 5 % uMnksumMoaom,
a TaKke B TeyeHue 1 roga HabnogeHns. BoaMOXHOCTb MCMonb30BaHKs Tonuyeckux cpeacts npu BKK ysenuunsaet tepa-
NEeBTUYECKWIA NOTEHLMAN 1 KOMMIAEHC MeXAy BpaiyoM v NaLyeHToM.

BbiBogbl. ExerofHoe yBenuyeHne KOnM4ecTBa HOBLIX CIly4aeB HEMENaHOMHbIX OMyXOremn KoXM, a Takke Bapuabernb-
HOCTb KITMHUYECKVX MPOSIBMEHMUI CNOCOBCTBYIOT MOBbILLIEHWIO YPOBHS OHKOHACTOPOXEHHOCTH CPEeaV NPaKTUYECKUX BpaYen.
CosaaHne nepcoHNULIMPOBAHHOMO anropuTMa AUarHOCTUKM 06eCreunT CBOEBPEMEHHYIO NMOCTAHOBKY AMarHo3a 1 Bbibop
AncdepeHLMpoBaHHO TaKTUKM NeveHmnst. HeCMOTpst Ha 3HaUYUTENBHOE MO NNOLLAAM NOpaXeHWst HOBOOBpa3oBaHue, TOMMYe-
ckoe ucrnonb3oBaHue 5 % kpema MMUKBUMOoAa — 3hHeKTUBHAS anbTepHaTNBa MHBA3WMBHLIM BMeLLATENLCTBAM NpU IEYeHUn
naumeHToB ¢ 6a3anbHO-KNETOYHON KapLIMHOMOV.

Basal cell carcinoma (BCC) belongs to the most common
skin tumour which is formed from basal layer of epider-
mis and defined by rapid growth and evident destructive
component. BCC makes approximately 75 % of all cases
of non-melanoma skin tumours [1]. In population-based
cohort study which was carried out in Olmsted County,
Minnesota within 2000-2010 G. Muzic et al. showed
that in comparison with 1976-1984 number of basal
cell carcinomas had increased by 145 % [2]. According
to data of National Cancer Register in 2018, in Ukraine
181 709 persons with non-melanoma skin tumours were
registered [3]. More frequently BCC is detected among
adults, mainly males [4]. Risk factors of formation of this
neoplasm are the age, characteristics of skin phototype,
presence of imunosuppression and increased insolation.
Thus, the open parts of body susceptible to excessive
influence of solar radiation are the most common location
of basalioma. BCC has relatively favorable prognosis and
cases of metastasis are almost absent [5].

Clinically the following forms are defined: superficial,
nodular, sclerodermoid basal cell, pigmented, locally
spread, metastatic, metatype or base squamosal and
Pinkus tumour. Histologically sybtypes of BCC are divided

management with further selection of the therapy method
based on visual, dermatoscopic and pathomorphological
picture of disease.

Materials and methods

Own observation of the clinical case of local treatment of
patient with basal cell carcinoma using 5 % imiquimod
cream is described. Examination and treatment were
made on the basis of Department of Dermatovenerology
and Cosmetology with the Course of Dermatovenerology
and Aesthetic Medicine of the Faculty of Postgraduate
Education and Municipal Institution “Zaporizhzhia Re-
gional Dermatovenerological Clinical Dispensary” of
Zaporizhzhia Municipal Council.

Clinical case

Patient A, born in 1980, with complaints of available neo-
plasm on the shoulder skin visited dermatovenerologist of
Regional Dermatovenerological Clinical Dispensary. From
the case history it is known that for the first time she had

depending on incidence of recurrent disease. Base squa-
mosal carcinoma, sclerodermoid basal cell, infiltrative,
micronodular and BCC with sarcomatoid differentiation
are referred to high risk group. Nodular, superficial, pig-
mented, fibroepithelial variants and BCC with involvement
of appendages have the low level of reappearance [6].
Variability of clinical implications causes diagnostic errors
and wrong selection of the treatment approach.

Aim
To describe clinical case of basal cell carcinoma treatment,
determine personalized diagnostic algorithm of patient
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noticed the affected area 5 years ago but hadn’t asked for
professional aid and hadn't treated it by herself. During last
1.5 years the patient had noticed the increase of neoplasm
size. At the moment of examination on the right shoulder
skin there was the plaque up to 5-6 cm in diameter with
distinct limits of hot pink color with partially available
crusts, swelling at the edges stipulated by more evident
infiltration (Fig. 7).

Dermatoscopically the following patterns were
observed: gray-blue spots and ovoid structures, single
focuses of pigmentation in form of “maple leaf’ and also
branched tree-shaped vessels associated with erythema,
focally located erosions.
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Fig. 4. The 12th week of the treatment.
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In order to verify the diagnosis, the morphological
study by means of the skin punch biopsy was performed.
Presence of tumour meeting the basal cell carcinoma by
its histological structure was determined in specimen of
derma.

The pathohistological conclusion: basal cell carcino-
ma, nodular variant (ICD-O 8097/3). Surgical procedure
for removal of the neoplasm was proposed to the patient.
But the patient refused the invasive treatment, taking into
account sizes of BCC, probability of formation of the rough
painful scar in future and occurrence of functional motor
impairment of the upper limb. Based on flat refusal of
the patient to have surgical procedure and impossibility
of treatment in the Regional Cancer Centre (for family
reasons) it was decided to assign therapy with topical
use of 5 % imiquimod cream.

In connection with the size of affected area it was
proposed to use step-by-step treatment of basal cell
carcinoma. Conventionally the neoplasm was divided
into two parts, 5 % imiquimod cream was applied only
to the area of 2 x 3 cm in size in the upper part of BCC.
Topical treatment was made according to the following
scheme: the cream was applied one time per day, every

ISSN 2306-8027  http://pat.zsmu.edu.ua

Fig. 3. End of the 9" week of the treatment.

6' # -" vy

Fig. 5. In 2 months after the treatment was complete. Fig. 6. In 1 year after the treatment was complete.

day within 5 days with further 2-day break in therapy. In
two weeks of treatment it was noted that the affected area
size had increased almost twice due to the evident inflam-
mation as the expected result of imiquimod use (Fig. 2).

It is rather non-typical that starting from the 9" week
of local therapy the part of basal cell carcinoma which
was not involved in treatment started to regress by itself.
(Fig. 3).

Complete course of imiquimod use was 12 weeks
(Fig. 4).

In 2 months after the treatment was complete the skin
specimens were taken from 4 different parts of affected
area by means of punch biopsy method in order to check
quality of the therapy (Fig. 5). Pathohistologically the basal
cell carcinoma signs were not detected in any specimen.
During control examination of the patient in 6 and 12
months no signs of progression of the affected area or
formation of new BCC were detected (Fig. 6)

Discussion

Annual increase of number of the basal cell carcinoma
new cases promotes the introduction of precise and re-
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liable methods in patient examination algorithm. Clinical
picture is rather unstable, thus, focusing only on examina-
tion of the patient it is possible to make errors in detection
and further management of such patients.

If the signs of multiple BCC are revealed in young
age it is necessary to perform differential diagnostics
with genodermatoses. Gorlin-Goltz syndrome is inherited
autosomal dominant disease for which (except for great
number of BCC) the concomitant lesions of skeletal,
central nervous, urogenital and cardiovascular systems
are typical. Bazex-Dupre-Christol and Rombo syndromes
are very rare nosologies [7].

Differential diagnostics of the basal cell carcinomas
and tumours of hair follicles (trichoepitheliomas, tricho-
blastomas), squamous cell carcinomas, Merkel cell
carcinomas is difficult both for clinical physicians and
pathologists [8,9].

In order to improve diagnostic measures in addition
to the visual assessment of neoplasms there are derma-
toscopy and pathomorphological study which promote
selection of not only well-grounded but personal scheme
of treatment.

Assessment of dermatoscopic picture increases
probability of establishing a correct diagnosis. The present
non-invasive diagnostic method has sensitivity of 91.2 %
and specificity of 94.8 % during examination of the basal
cell carcinomas. Increase of the method sensitivity was
registered in case when dermatoscopy was performed
by skilled specialists based on personal dermatoscopy
but not studying only the increased image of neoplasm
[10]. Besides J. A.Aguilar et al. determined dermatoscopic
patterns of the basal cell carcinoma which are predictors of
clinical response for the therapy with imiquimod. Available
focally located gray spots and multiple erosions up to 2
mm are the most typical BCC signs which have a good
reaction on the local treatment [11].

The “gold standard” in BCC diagnostics is the patho-
morphological study for determination of neoplasm type
that is not only prognostic marker but also indicator of
treatment method selection [12]. According to data of
M. C. Cameron al. 50-80 % of affected areas is the nod-
ular type whereas 10-30 % is referred to the superficial
basal cell carcinoma [13].

Selection of the treatment method depends on re-
sults of diagnostics and assessment of general state of
the patient and availability of comorbid pathology. Thus,
the first line of therapy is the standard surgical excision
and Mohs surgery especially if high risk BCC subtype is
available. According to data of C. H. Williams et al. five-
year indicator of successful application of imiquimod in
case of nodular and superficial variants made 82.5 %
whereas for the surgery it made 97.7 % [14].

If the patient has low risk BCC or concomitant factors
that is the contraindication for application of invasive meth-
ods the topical therapy will be used. For this treatment
it is reasonable to use imiquimod, 5-fluorouracil locally
or photodynamic therapy [15,16]. Jansen H. E., Maud
et al. showed that possibility of absence of tumour in 5
years after treatment of superficial BCC for photodynamic
therapy with methyl-aminolevulinate made 62.7 %, for
imiquimod —80.5 % and 70 % for 5-fluorouracil. The best
indicator of efficiency is the therapy with use of topical

Pathologia. Volume 17. No. 2, May — August 2020
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imiquimod [17]. Timely detection, diagnostics of the skin
neoplasma is the basis for rational and reasonable se-
lection of the treatment approach.

Conclusions

1. Considerable spreading and variability of
the clinical picture of basal cell carcinomas promotes
formation of diagnostic algorithm for timely verification
of diagnosis and selection of differential approach for
the treatment.

2. The main components of diagnostic measures in
case of BCC are thorough inspection of the affect ted area,
dermatoscopic and pathomorphological observation.

3. Neglecting the neoplasm with significant affected
area size the topical use of 5 % imiquimod is the effective
alternative to invasive intervention for treatment of patients
with the basal cell carcinoma that increases compliance
between doctor and the patient.
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The aim of the work is to analyze the clinical course of measles in hospitalized pregnant women for the period of 2017-2019
years.

Materials and methods. The clinical course of measles was analyzed in 4 pregnant patients with this disease aged from
19 to 30 years, who were hospitalized in the Regional Infectious Clinical Hospital during 2017-2019 years. The diagnosis
of measles was established according to the WHO criteria (2013). All pregnant women with measles had epidemiological
history of contact with measles patients and in all cases diagnosis of measles was confirmed by detection measles IgM in
the Zaporizhzhia Regional Laboratory Center of the Ministry of Health of Ukraine.

Results. It was found that in all pregnant women who were included in the study, measles developed in the third trimester of
pregnancy, one patient was pregnant with twins. The development of measles was accompanied by the appearance of typical
clinical symptoms with formation of moderate (n = 2) and severe (n = 2) course. One pregnant woman had never been vacci-
nated against measles during her lifetime; other three patients had no documented evidence of previous measles vaccination.

Most of the pregnant women (3 out of 4) had complications of measles from respiratory system: acute bronchitis (n = 1), acute
bronchitis with pulmonary edema and respiratory failure of |-l degree (n = 1), community-acquired lower lobe right-sided
pneumonia, left lung atelectasis, respiratory failure of Ill degree (n = 1).

Only in one 26-year-old pregnant measles had moderate course without complications. In two pregnant women development
of complications needed treatment in the intensive care unit. In 30-year-old pregnant woman with twins with gestational age of
27-28 weeks from the first day of the rash, complications like measles enteritis appeared, and from the second day of the rash
there were signs of acute respiratory failure due to development of pulmonary edema. On the background of complex medical
treatment with use of oxygen therapy, patient recovered, pregnancy progressed without complications.

However, in one unvaccinated 25-year-old woman, who had not been vaccinated with measles, severe course of the disease
was accompanied not only by the development of complications, but also had adverse effects on pregnancy. In this patient,
measles was complicated by community-acquired right-sided pneumonia of group 1V, left lung atelectasis, acute respiratory
failure degree ll, toxic-hypoxic encephalopathy and brain edema, which required mechanical ventilation. In addition, chronic
hepatitis C was first diagnosed. Against this background, there was premature birth within 30 weeks.

Conclusions. According to analysis of four observations we can determine that measles in pregnancy has both moderate and
severe course, but development of complications from respiratory system was recorded in the majority of patients (3 out of 4
patients). In severe cases of measles in pregnant women treatment in the intensive care unit was required due to development
of pulmonary edema on the background of acute bronchitis in combination with measles enteritis (n = 1), community-acquired
right-sided pneumonia in combination with left lung atelectasis (n = 1). The above clinical observation demonstrates the de-
velopment of a very severe complicated course of measles in previously unvaccinated 25-year-old pregnant, which led to
premature birth in the gestation period of 30 weeks.

KAiHiuHi BUNaaKku Kopy y BariTHUX

0. B. PA60KoHb, H. . 1361ubka, C. 0. Binokobuaa, T. €. OHileHko, K. 0. PA6okoHb
MeTa po6oTu — npoaHaniayBaTu KniHi4HWA nepebir Kopy y rocnitaniaoBaHux BariTHUX 3a nepiog 2017-2019 pp.

Matepianu Ta metoaum. [MpoaHanidyBanu kniHiYHWi nepebir kopy y 4 BariTHUX Bikom Big 19 go 30 pokis. MNauieHTkn ro-
cnitanizoBaHi B ObnacHy iHpeKUiiHy KniHiyHy nikapHio npotsarom 2017-2019 pp. [iarHo3 kopy BCTAHOBUMMW 3a KpUTEPISIMU
BOO3 (2013). Yci BariTHi, siki XBOpi Ha Kip, Manu AaHi enigemionoriyHoro aHamHe3y OO KOHTaKTY 3 XBOPUMM Ha Kip; Y BCIX
BuNajakax fiarHo3 kopy OyB nigTeepmxeHui BusiBneHHsm IgM fo sipycy kopy B «3anopiabkomy obrnacHomy nabopatopHomy
LeHTpi MO3 YkpaiHuy.

Pesynbratu. BctaHoBUNM, LWO B YCiX BariTHWX, siki Gynu 3anyyeHi B 4OCNIMKEHHS, Kip PO3BUHYBCS B TPETbOMY TPUMECTPI
BariTHOCTI, 0Ha navieHTka Oyna BariTHa [BiiiHeto. PO3BUTOK KOpy CynpOBOKYBaBCS MOSIBOKO TUMOBOI KMiHIYHOT CUMMTOMATWKN
Kopy 3 hOpMyBaHHAM CEPEAHBOTSHKKOIO (N = 2) i Tshkkoro (n = 2) nepebiry. OpHa BariTHa NPOTSAIOM XWUTTS XOAHOTO pasy He
Oyna LwenneHa npoTy KOpy, iHLWi 3 nauieHTK1 He Many 4OKYMeHTasbHOTO NiATBEPMAKEHHS NonepeaHbOi BaKLMHALi NpOTY KOpy.

Y BinbLuocTi BariTHUX (3 i3 4) BUSIBANM YCKNagHEHHS Kopy 3 BOKy pecnipaTopHOi cucTeMu: rocTpui BpoHXiT (n = 1), rocTpui
BpOHXIT i3 HABPSIKOM NereHb i AyxanbHoOK HeaocTaTHicTio -1l cTynexs (n = 1), no3arocnitanbHa NpaBoGiYHa HUKHBOAONBOBA
MHEBMOHIs, aTenekTaa niBoi nerexi, anxansHa HegocTaTHicTb |l cTyneHs (n = 1). Tinbku B ogHi€i BariTHOI Bikom 26 pokiB kip
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MaB CepeaHbOTSKKMIA nepebir 6es ycknagHeHb. [1BOE BariTHUX yHACIAOK PO3BUTKY yckrnaaHeHb noTpebyBanu MnikyBaHHS B
peaHiMmauinHomy BigaineHxHi. Y BariTHoi AiviHeto BikoM 30 pokiB i3 TEpMiHOM recTauii 27—28 TWXHIB i3 NepLIOro AHS BUCKMKM
3'ABUNNCSA O3HAKN TAKOTO YCKINaAHEHHS!, K eHTEPUT, @ 3 APYroro AHS BUCUMKA — O3HaKW rOCTPOI AnXanbHOI HEA0CTaTHOCTI
BHaCMi#oK po3BnTKy Habpsiky nereHb. Ha Tri KoMNNeKCHOro MeayrkaMeHTO3HOrO NikyBaHHS i3 3aCTOCYBaHHsIM OKCUreHoTepanii
nauieHTka ofyxana, BariTHiCTb nepebirana 6e3 ycknagHeHb. Ane B OOHIET HeLLENeHoi paHiLle NpoTy Kopy NauieHTKy Bikom 25
POKiB TSHKKUIA nepebir Kopy He NuLLe CynpoBOAKYBABCS PO3BUTKOM YCKIaAHEHb, arne i MaB HeCNPUATMBI HACiaKW Ha nepebir
BariTHOCTI. Y Ljiei naLieHTKy Kip YCKNaaHWBCA N03arocnitanbHOK NPaBOCTOPOHHBOK MHEBMOHIEH [V rpyniu, atenekTasom nisoi
nereHi, rOCTPOIO AVXarbHOK HefoCTaTHICTHO Il CTyneHs), TOKCUKO-TINOKCMYHOK eHLedanonarieto, HabpsikoM rorIoBHOMO MO3KY,
L0 noTpebyBano NPoBeAEHHS LUTYYHOI BEHTUNALT nereHb. [0 TOro X y Hei BnepLue fiarHocTyBanu XpoHivHuii renatut C. Ha
LibOMY T1i Bigbynucst nepeayacHi nonorv B TepMiH 30 TUXHIB.

BucHoBku. 3a faHummn aHanisy 4 cnoctepexeHb MOXHa CTBEPXKYBATU: Kip Y BariTHUX Mae i CepeaHbOTIKKURA, | TSHKKUIA ne-
pebir, ane po3BUTOK yckrnagHeHb 3 6OKy pecnipaTopHOi cucTemu 3apeectpyBani B BinbiocTi xeopux (3 i3 4). Mpu Tspkkomy
nepebiry kopy BariTHi notTpebyBanu nikyBaHHsA B peaHiMaLiiHOMy BindineHHi BHAcNigok po3BUTKy HabPsiKy nereHb Ha Thi
rocTporo OpoHXiTy B KOMOGIHALLT 3 KOPOBUM eHTepuTOM (N = 1), No3arocnitanbHOI THEBMOHIi CNpasa B NOEAHAHHI 3 aTenekTa-
30M niBoi nereHi (n = 1). HaBeaeHe KIiHiYHe CNOCTEPEXEHHs LEMOHCTPYE PO3BUTOK YKPal TSHXKKOO YCKragHeHoro nepebiry
KOpY B HeLLenneHol paHille BariTHOI BikoM 25 pokiB, LLO NPU3BENO A0 NepeayacHuUX nonoris y TepMiH rectauii 30 TWxHIB.

KAuHMYecKue cayuan Kopu y 6epeMeHHbIX

E. B. Pa6okoHb, H. I. U3buukas, C. A. Benokobbina, T. E. OHuWeHKo, H0. H0. PA6okoHb

Llenb pa6oTbi — NpoaHanuanMpoBaTh KIIMHUYECKOE TEYEHUE KOPY Y FOCTIUTaNN3POBaHHbIX 6epemMeHHbIx 3a nepuog 2017-
2019 .

Matepuanb! U MeToabl. [poaHanu3npoBany KNMHUYECKOe TeYeHne Kopu y 4 BepemenHbix B BospacTe ot 19 go 30 ner.
JKeHLmHbI rocnutanmanposaHbl B O6nacTHy MHAEKLUMOHHYHO KITMHUYECKYto 60nbHMLY B TedeHne 2017-2019 rr. inarHos kopu
ycTaHaenmeanm cornacHo kputepusm BO3 (2013). Bce 6epemeHHble, 60MbHbIE KOPbHO, MENM AaHHbIE ANMAEMUOIONNYECKOro
aHaMHe3a KOHTaKTa ¢ 6onbHbIMM KOpbHo. Bo BCex cryyasix AnarHo3 Kopy NoaTeepxaeH obHapyxeHuem IgM K BUpyCy kopu B
«3anopoxckom obnacTHoM nabopaTtopHOM LieHTpe MuHUCTepCTBa 30paBOOXPaHEHUS YKpaUHbIY.

Pesynbkrathbl. YCTAHOBNEHO, YTO Y BCEX 6epeMEHHBIX, KOTOPbIE BKIOYEHBI B CCELOBaHMe, kopb pa3sunachk B |l Tpumectpe
6epeMeHHOCTH, 0AHa nauueHTka bbina 6epeMeHHa ABOIHEN. Pa3suTie KOpU CONPOBOXAANOCh NOSBNIEHNEM TUMYHO KIn-
HUYECKOW CUMNTOMATWKN C POPMMPOBAHNEM CPeaHETSHKENOro (n = 2) u Tsxenoro (n = 2) TedeHms. OgHa 6epemeHHas 3a
BCIO XM3Hb HW pady He Obina NpuBMTa NPOTUB KOPW, OCTasbHbIE 3 MAUMEHTKM HE UMENM AOKYMEHTAIBHOMO NOATBEPXKAEHNS
paHee NpoBeeHHON BaKLMHALWW NPOTUB KOPY.

Y GonblumnHcTBa BepemeHHbIX (3 13 4) OTMEYEHBI OCTIOXHEHWS KOPU CO CTOPOHBI [bIXaTENbHOM CUCTEMbI: OCTPbIA BPOHXUT
(n=1), oCTpbIN BPOHXUT C OTEKOM NETKWX U AblXaTenbHON HEAOCTAaTOYHOCTHO |-l cTenexw (n = 1), BHerocnuTanbHas NpaBoCcTo-
POHHSIS| HUKHEA0MEBasi MTHEBMOHMUSI, aTENEKTa3 NIEBOro Nerkoro, AblxatensHas HegoctatouHocTs |l crenenu (n = 1). Tonbko y
ofHo GepeMeHHOI B Bo3pacTe 26 feT Kopb MMena CpeaHeTsHKenoe TedeHne 6e3 ocroxxHeHuin. [Jsoe bepeMeHHbIX BCreacTaue
Pa3BUTUSI OCTNIOXKHEHWIA HYXAAMMCh B NEYEHUN B peaHNMaLMOHHOM oTaeneHnn. Y 6epemeHHol aBorHel B Bo3pacTe 30 net
CO CPOKOM rectauum 27—28 Hefienb € NePBOTO AHS ChINM NOSBUMMCH NPU3HAKM TAKOTO OCMIOXKHEHUS!, KaK SHTEPUT, @ CO BTOPOro
[IHS! CbINU — NPU3HAKM OCTPOIA [bIXaTENbHOM HEAOCTATOYHOCTM B pe3yrbTaTe pasBuTUs oTeka nerkux. Ha dhoHe KomnnekcHoro
MELMKAMEHTO3HOIO NeYeHns ¢ MPUMEHEHEM OKCUreHoTepanuy nauyeHTka BbladopoBena, 6epeMeHHOCTb npoTekana 6e3
OCIOXHEHWIA. Y OfIHOW HEMPUBMTON paHee NpOTUB KOPY MaUMeHTKW B Bo3pacTe 25 NeT TSHKENoe TeYeHNe KOpu He TOMbKO
COMPOBOXAAN0Ch Pa3BUTUEM OCIIOXHEHWIA, HO M UMENO HebnaronpusATHbIe MOCNEACTBUSA Ha Te4eHMEe BepeMeHHOCTW. Y aToM
NauUEHTKI KOpb OCTOXHWUIIACh BHErOCNUTaNbHOW NPaBOCTOPOHHEN NMHEBMOHWEN |V rpynnbl, aTenekTasoM feBoro nerkoro,
OCTPON AbIXaTenbHON HeJOCTaTOMHOCTBIO |1l cTeneHm, TOKCMKO-rMNOKCUYEeCKon SHLedanonaTmen, 0TeKOM rofIOBHOTO Mo3ra,
47O TPe6OBANO NPOBEAEHNS UCKYCCTBEHHON BEHTUMALMN nerkux. K Tomy e y Hee BnepBble AMarHoCTUPOBaH XPOHUYECKUIA
renatut C. Ha aTom ¢hoHe npousoLunu npexaeBpeMeHHble pogbl B cpoke 30 Hegenb.

BbiBopabl. [10 JaHHbIM YeTbIpex HabnHAEHNA MOXXHO OTMETUTb, YTO KOPb Y GEPEMEHHBIX UIMEET U CPEAHETSIKENOE, U TSKENOE
TeyeHue, OOHaKO pa3BUTME OCIIOXKHEHWIA CO CTOPOHbI AbIXaTeNbHOW CUCTEMbI 3apErMCTPUPOBAHO Y 60NMbLIMHCTBA BOMbHBIX
(3 m3 4). Mpu TsPKENOM TeYeHUN Kopu BepeMeHHbIE HYXOanuch B NEYEHUN B peaHUMaLMOHHOM OTZAENEHUN BCREACTBIE
pasBUTUS OTeka Nerkux Ha hoHe 0CTPOro BPOHXMTA B COMETAHUM C KOPEBLIM SHTEPUTOM (N = 1), BHErOCNUTAmNLHOM NHEBMO-
HUKM cnpaBa B COMETaHWUK C aTenekTasom neeoro nerkoro (n = 1). MpuBeaeHHoe KNMHNYeckoe HabnoaeHne 4EMOHCTpUpYeT
pasBUTHE KpaHE TSHKENOTO OCMOXHEHHOTO TEYEHUS KOPU Y HEMPUBMTOMN paHee BepemeHHOI B Bo3pacTe 25 NeT, 4To NpuBeno
K MpexaeBpeMeHHbIM pogam B cpoke rectauum 30 Heaenb.

Measles is one of the most contagious potentially fatal
infectious diseases that can be completely prevented by
timely vaccination. According to WHO, in 2017 year a
significant increase in the incidence of measles in Europe
was seen. In particular, in the first six months of 2019
year, almost 90 000 cases of measles were detected,
which is higher than in whole of 2018 year, in which
84 000 cases of this infection were recorded. Ukraine
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is in the top ten countries with the highest number of
measles cases in 2018 year [1]. However, these years
have seen a rise in measles rates in many countries,
including the United States, Africa. The critical situation
with measles has developed in the Philippines, in this
country rate of population vaccination in different areas
varies only within 30-60 % [1]. The current epidemic
situation is characterized by a change in circulating viruses
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genotypes with predominance of genotypes B3, D8, D9,
in contrast to predominance of the D6 genotype fifteen
years ago [2,3] and indicates a loss of control of infection
due to disadvantages of immunoprophylaxis [1].

Asignificant feature of the current epidemic situation
is prevalence of adult measles in the European region
[4-6]. According to serological studies in Ukraine,
the most vulnerable age group of adults were persons
aged 16-30 years, of whom only 78.1 % had immunity
against measles, which coincides with the high specific
gravity of this age category among measles patients [7].
A population-based study of anti-measles immunity in
pregnant women in Zaporizhzhya region showed that
in the last 10 years only 60 % of pregnant women had
antibodies against measles virus [8]. It is believed that
the loss of post-vaccine anti-measles antibodies occurs
in most adults for ten years after vaccination, which in
modern epidemic conditions necessitates consideration
of additional vaccination against measles exactly by adults
[9]. Anincrease in the incidence of measles among adults
leads to a higher incidence of the disease in pregnant
women. Publications in recent years demonstrate risk
of severe measles complications in pregnant women,
which can lead to preterm birth or even stillbirth [10-12].
The above proves need to study the course of measles
in pregnant women.

Aim
To analyze the clinical course of measles in hospitalized
pregnant women for the period of 2017-2019 years.

Materials and methods

The study included 4 pregnant patients with measles,
aged between 19 and 30 years old, who were hospitalized
to inpatient unit of municipal institution “Regional
Infectious Clinical Hospital” of Zaporizhzhia Regional
Council during 2017-2019 years. The diagnosis of
measles was established according to WHO criteria
(2013) [13]. All pregnant with measles in epidemiological
history had contact with measles patients and in all cases
diagnosis was confirmed by the detection of measles
virus in serological laboratory of the State Institution
“Zaporizhzhia Regional Laboratory Center of the Ministry
of Health of Ukraine”. All patients underwent traditional
clinical laboratory studies, X-ray examination, blood
testing for antibodies to human immunodeficiency virus
and markers of viral hepatitis, all pregnant patients with
measles were consulted by an obstetrician-gynecologist.

Results

The results of the analysis showed that in all pregnant
women who were included in the study, measles
developed in the third trimester of pregnancy with a
gestation period ranging from 27 to 32 weeks, one
patient was pregnant with twins. The development of
measles was accompanied by appearance of typical
symptoms with the presence of a prodromal period from
1 to 5 days with catarrhal manifestations, appearance
of scleroconjunctivitis, characteristic pathognomonic
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enanthema in the form of Filatov—Koplik spots, a rash
period with stages of profuse exanthema appearance of
maculopapular nature, which had a confluent character
and was accompanied by febrile fever. The course
of the disease had both moderate (n = 2) and severe
(n = 2) course. It should be noted that one pregnant
woman was never vaccinated against measles during
her lifetime, the other three patients could not provide any
documentary evidence of measles vaccination previously
performed.

Most of the pregnant women (3 out of 4) had
complications of measles from the respiratory system:
acute bronchitis (n = 1), acute bronchitis with pulmonary
edema and respiratory failure of I-Il degree (n = 1),
community-acquired lower lobe right-sided pneumonia,
left lung atelectasis, respiratory failure of Il degree (n=1).
Only in one pregnant woman L., 26 years old (inpatient
card number 7820), measles had moderate course
without complications with development of leukopenia —
3.7 x 10°.

In one patient, 19 years old (inpatient card number
1055), moderate course of measles was complicated
by acute bronchitis, which was accompanied by a
leukemoid reaction with pronounced shift of leukocyte
formula to the left with appearance of myelocytes — 1 %,
metamyelocytes — 1 %, increase in stab forms up to 18 %,
moderate thrombocytopenia — 146 x 10°/1.

Two pregnant women with development of
complications needed treatment in the intensive care
unit. In pregnant C. with twins, 30 years old, with
gestation period of 27-28 weeks (inpatient card number
2809). from the first day of the rash there was diarrhea
up to 4 times a day, which testified development of
complication such as enteritis, and from the second
day of the rash, maculopapular exanthema was very
abundant, shortness of breath appeared up to 42 in 1
minute at rest, auscultatory there was hard breathing
with weakening in the lower lobes, decreasing of Sa0,
saturation up to 93 %, pulmonary pattern intensification
was revealed radiographically, vascular deformity, shallow
drain shadows, the plethora of lung roots, which indicating
development of pulmonary edema. In the hemogram of
this patient development of leukemoid reaction was also
noted with leukocytosis — 11.7 x 10%I, neutrophilosis —
97 % with toxic granularity of neutrophils, shift of
leukoformula to the left with appearance of myelocytes —
1 %, metamyelocytes — 1 %, increase in stab forms up
to 20 %, with development of severe lymphopenia — 2 %.
In addition, a mononuclear reaction with a transient
onset of 1 % of atypical mononuclear cells was recorded
within three days. Oxygen therapy, combination of
antibacterial therapy with intravenous cefepime and
azithromycin, intravenous bioven and L-arginine were
performed, followed by positive dynamics. The patient
was discharged with recovery, pregnancy progressed
without complications.

However, in one patient, severe course of measles
was accompanied not only by the development of
complications, but also adverse effects on the course of
pregnancy. Thus, patient K., 25 years old (inpatient card
number 7554), was admitted to infectious department
on 12/21/2018 with complaints of fever up to 39.2 °C,
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cough, shortness of breath, chest discomfort, pain in
the eyeballs, skin rash.

From anamnesis of the disease it was known that she
became ill on 12/16/2018 with fever within 39.0-39.5 °C,
dry cough, pain in the eyeballs. These symptoms persisted
for four days, due to which on 12/19/2018 patient sought
medical attention and was hospitalized with diagnosis of
“acute respiratory viral infection” at the Regional Perinatal
Center, since patient was pregnant with a gestation
period of 30 weeks. Radiologically, it was diagnosed
community-acquired lower lobe right-sided pneumonia,
which was regarded as a complication of influenza.
Antiviral treatment with oseltamivir 150 mg 2 times a
day, oxygen therapy in the mask mode were prescribed,
antibacterial therapy was carried out intravenously with
azithromycin, meropenem, symptomatic therapy. In
the evening of 12/20/2018, large maculopapular rash
appeared on the face skin, patient’s condition worsened
significantly due to increase signs of endotoxicosis,
appearance of toxic encephalopathy, respiratory failure
of Il degree, which was characterized by rapid increase
of breathlessness to 40 per 1 minute, decrease of Sa0,
from 98 to 93 %, despite constant masked oxygen therapy.
Given the appearance of characteristic rash, the presence
of positive symptom of Filatov—Koplik in pregnant woman
“Measles, period of rash, severe course, complicated by
community-acquired lower lobe right-sided pneumonia
with respiratory failure Il degree” was diagnosed.

The patient was immediately transferred to
the intensive care unit of the Regional Infectious Clinical
Hospital at night of 12/21/2018. On examination,
condition of pregnant patient was extremely severe:
body temperature — 38.5 °C, expressed phenomena of
toxic-hypoxic encephalopathy (episodes of inhibition were
replaced by aggressive behavior), profuse maculopapular
lesions on the skin of face, breast, shoulders, swelling of
the face, severe scleroconjunctivitis, held hemodynamics
independently (blood pressure — 110/70 mmHg, heart
rate 115 per minute). The condition of the patient
rapidly deteriorated due to progression of respiratory
failure signs: respiratory rate increased up to 48 per
minute, Sa0, decreased to 90 %, cyanosis of the lips
appeared, auscultatory breathing was weakening in
the lower sections on both sides. Given the increase in
respiratory failure to grade Il-Ill, patient was transferred
to mechanical ventilation (MV), against which Sa0O,
increased up to 99 %. History data were clarified by
relatives: contact with measles patient about two weeks
ago, pregnant with measles was not vaccinated at all. As
aresult of laboratory data at hospitalization: anemia (Er—
3.89 x 10™/l, Hb — 105 g/l), leukocytosis — 10.8 x 10,
neutrophilosis — 89 %, stab shift — 18 %, lymphopenia —
8 % , ESR acceleration — 57 mm/h, platelets — within
the norm 363 x 10%1; liver tests indicators in analysis
were within reference values, despite the first diagnosed
hepatitis C “anti-HCV+", diagnosis of influenza was
excluded laboratory in blood test by polymerase chain
reaction, the study on anti-HIV gave a negative result.

In the intensive care unit on 12/21/2018, X-ray
examination was repeated: in the projection of the lower
lobe of right lung infiltration of lung tissue was present.
The use of oseltamivir was stopped, antibacterial
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therapy was prolonged, lasolvan, intravenous biovenes,
glucocorticosteroids in dose 2 mg/kg were administered.

On 12/22/2018 Sa0, was suddenly reduced to
93 %, auscultatory left breathing was practically absent,
in connection with that X-ray examination was carried
out: total left lung atelectasis, right-side lower lobe
pneumonia, Th5 level of intubation tube. Bronchoscopy
was performed for the purpose of sanitation. When
conducting bronchoscopy, mucous membrane of trachea
is hyperemic with fibrinous coating in the lower part of
trachea, mucous membrane of the right and left bronchi
is hyperemic, edematous, injected with fibrinous coating,
mucous membrane of the lobar and segmental bronchi is
diffusely edematous, mucopurulent secretion without blood
impurities was determined, sanitized with saline carried
out, in conclusion: bilateral endobronchitis of -1l degree.
After rehab bronchoscopy, respiration in the left lung
was restored, Sa0, increased up to 98 %. The pregnant
patient was examined by an obstetrician-gynecologist, fetal
heartbeat — rhythmic, 136-142 per 1 min, with a cardio-
tocographic monitoring Fischer score of 8 points.

12/23/2018 at 14.00 genital mucous-bloody
discharge appeared. When examined by an obstetrician-
gynecologist: uterus comes into tone, fetal position is
longitudinal, heartbeat of the fetus is 150 per 1 minute,
light amniotic fluid is flowing, opening of the cervix is 5
cm, there is no fetal bladder, head is present. The decision
was made to give birth conservatively, actively to give birth
in the third period with using of oxytocin. At 19.45, a live
premature baby girl weighing 1560 g was born, with Apgar
score of 4-5 points. When examined by a neonatologist,
condition of the child is severe due to cardio-respiratory
and neurological disorders, during auscultation crepitation
was found in the lungs, prematurity of 30 weeks, the child
is transferred to MV.

After childbirth correction of antibacterial therapy was
performed: metronidazole was administered intravenously
at 500 mg 3 times a day, vancomycin 1.0 g 2 times
a day, continued with meropenem. During laboratory
control on 12/24/2018 intensification of anemia (Er — 3.1
x 10'?/l, Hb — 97 g/l), reduction of leukocytosis — 9.4 x
1091, recovery of leukopoietic indices were determined:
stab neutrophils — 4 %, lymphocytes — 29 %, remaining
accelerated ESR — 57 mm/h; indicators of liver and
functional kidney tests were within reference values.

Before 12/27/2018 patient was on the MV, Sa0O,
was 96 %, radiologically with repeated control there was
occurrence of certain positive dynamics: left lung normal
size without pathology, right-side in projection of the lower
lobe infiltration of lung tissue was determined, intubation
tube at the Th3 level. However, in hemogram from
12/27/2018 transient increase of anemia (Er—2.8 x 10"/,
Hb — 82 g/l), development of leukemoid reaction with
increase of leukocytosis up to 11.7 x 101, appearance of
myelocytes — 1 %, metamyelocytes — 1 %, increased stab
neutrophils up to 8 %, the appearance of toxic granularity
of neutrophils were determined. In addition, there was
occurrence of atypical mononuclear cells within two days
in the amount of 1-2 %. The liver and functional kidney
tests remained within normal range.

On 12/27/2018 MV was stopped. The patient’s
condition was severe, respiratory rate 22 per 1 minute,
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Sa0, within 94-95 % with masked oxygen therapy,
hemodynamics stable (blood pressure 110/70 mmHg,
heart rate 68 per 1 min), patient was in the mind, executing
commands, Glasgow score 12 points, auscultatory
breathing was hard on both sides.

From 12/28/2018 to 12/31/2018, the patient’s
condition is stably severe, respiratory rate — 16 per 1
minute, Sa0, — within 95-96 % with masked oxygen
therapy, without oxygen therapy — 94 %. Auscultation
in the lower lungs indicates scattered wheezing.
Hemodynamics are stable. The X-ray examination on
12/28/2018 showed the infiltration of lung tissue persisting
in the projection of right lower lobe. The diagnosis of
measles was confirmed by the release of IgM to measles
virus (Ne 203 dated 12/28/2018).

Final diagnosis: “Measles (IgM to measles virus
positive), typical form, severe course. Community-
acquired right-sided pneumonia, group IV. Left lung
atelectasis. Acute respiratory failure Il degree. Toxic-
hypoxic encephalopathy. Brain edema. Pregnancy |,
30 weeks, childbirth 1. Chronic hepatitis C (anti-HCV +)
is first established”. The patient was transferred to
the pulmonology department of the Regional Clinical
Hospital for further treatment on 12/31/2018.

Thus, the above clinical observation demonstrates
the development of very severe complicated course of
measles in previously unvaccinated 25-year-old pregnant,
which led to premature birth at the gestation period of
30 weeks.

Discussion

Many authors, considering and analyzing the complications
of measles, highlight a special subgroup of adults —
pregnant women. In pregnancy there is a potentiation of
two conditions that lead to immunosuppression, in which
on the one hand there is measles anergy, on the other —
physiological gestational immunosuppression [14,15]. An
important component of keeping pregnant women and
women planning pregnancy is to determine the intensity
of anti-measles immunity. In study [16], 21.5 % (120 of
559) pregnant women were seronegative. In addition, it
has been observed that with increasing gestational age,
the number of seronegative results in infections such as
measles and rubella increases [1].

Over the past few years in the modern literature,
a number of publications have been published on
the analysis of measles in pregnant women as a result of
the recent epidemic rise of measles. Thus, according to
the results of French researchers [17], during the epidemic
rise of measles in Lyon, 13 cases of measles were
registered in pregnant women, and every third patient had
the disease complicated by pneumonia (4 — 30.8 %), but
all of them gave birth to healthy newborns.

The most comprehensive analysis of clinical data on
the course of measles in pregnant women is reported
in the publications of Sudanese [18] and Namibian [19]
researchers. These studies deserve special attention
because they demonstrate a high incidence of measles
complications and birth outcomes in pregnant measles
patients, the vast majority of whom have not been
vaccinated. In the study by A. A. Ali et al. [18] the course
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of measles and childbirth in 53 pregnant women, of whom
only 19.7 % had previously received vaccinations against
this infection, are analyzed. The maternal mortality rate
among pregnant women with measles reached 18.0 %
(11 out of 53), most often due to the development of
pneumonia (n = 9), as well as encephalitis (n = 1),
intracranial hemorrhage (n = 1). At the same time, in every
fourth pregnant woman measles had a negative impact on
pregnancy and led to abortions (6 — 11.3 %), premature
births (4 — 7.5 %), stillbirths (3 - 5.7 %).

In the study of I. U. Ogbuanu et al. [19] the course
of laboratory confirmed measles cases in 55 pregnant
women, who were treated in 6 Namibian clinical
institutions, was analyzed. Most pregnant women
(67 %) who had measles did not have data on previous
vaccinations. This study demonstrated a high incidence of
complications in pregnant patients with measles, namely
diarrhea (60 %), pneumonia (40 %), encephalitis (5 %).
A comparison of the course of pregnancy in women with
measles and pregnant women without measles made
by researchers [19] showed that measles probably
increases the risk of having a child with a low body weight,
involuntary abortion, fetal death, and maternal mortality.
The mortality rate among pregnant women with measles
was 9.3 %, due to complications of both measles and
pregnancy. Authors reported signs of congenital measles
in 1 (3.0 %) newborn who was born prematurely at 32
weeks and died on the 15" day due to lung damage. It
is believed that measles virus has no teratogenic effect,
but it does not rule out the possibility of damage to central
nervous system and development of cardiovascular
complications of inflammatory nature [10].

Conclusions

Acording to analysis of four observations we can
determine that measles in pregnant women has both
moderate and severe course, but development of
complications from the respiratory system was recorded
in the majority of patients (3 out of 4). In the presence of
measles complications by the respiratory system, changes
in the hemogram of pregnant patients were characterized
by leukocytosis, expressed neutrophilosis with a shift
of the leukocyte formula to the left, development of
leukemoid reaction (n = 3), mononuclear reaction
(n = 2), transient thrombocytopenia. The above clinical
observation demonstrates the development of very
severe complicated course of measles in an unvaccinated
25-year-old pregnant woman, which led to preterm birth
at 30 weeks of gestation.

Prospects for further research. In our opinion,
the promising direction of this research is the in-depth
study of measles immunopathogenesis characteristics
in pregnant women.

Conflicts of interest: authors have no conflict of interest to declare.
KoHOAIKT iHTepeciB: BiACYTHIl.

Haaifiwaa po peaakuii / Received: 04.02.2020
Micas poonpautoBaHHs / Revised: 25.02.2020
MpuiHaTo A0 Apyky / Accepted: 01.03.2020

ISSN 2306-8027  http://pat.zsmu.edu.ua



ISSN 2306-8027

KAIHIYHMW BMNAAOK

Information about authors:

Riabokon 0. V., MD, PhD, DSc, Professor, Head of the Department
of Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

Izbytska N. H., MD, PhD, DSc, Associate Professor, Department
of Obstetrics and Gynecology, Zaporizhzhia State Medical
University, Ukraine.

Bilokobyla S. 0., MD, Assistant of the Department of Infectious
Diseases, Zaporizhzhia State Medical University, Ukraine.
Onishchenko T. Ye., MD, PhD, Associate Professor of

the Department of Infectious Diseases, Zaporizhzhia State
Medical University, Ukraine.

Riabokon Yu. Yu., MD, PhD, DSc, Professor of the Department
of Children Infectious Diseases, Zaporizhzhia State Medical
University, Ukraine.

BipomocrTi npo aBTopiB:

PsabokoHb O. B., A-p Mea. Hayk, npodecop, 3aB. kad. iHPEKLIAHNX
XBOP06, 3anopisbkiii AePXKaBHUI MEAUUYHMIA YHIBEPCHTET, YKpaiHa.
1361Lbka H. I, A-p MeA.Hayk, AOLEHT kad. akyLuepcTea Ta
riHeKoAOTTii, 3aN0opi3bKNI AEPXaBHUIA MEANUYHWUI YHIBEPCUTET,
YkpaiHa.

Binokobuaa C. 0., acuCTeHT Kad. iHEKLIMHUX XBOPOO,
3anopi3bk1it AepXXaBHWIA MeAUYHUIA YHiBepcuTeT, YkpaiHa.
OHilLeHKO T. €., KaHA. MeA. HayK, AOLEHT Kad. iIHGEKLNHNX
XBOP06, 3anopisbkiii AePXKaBHUI MEAUUHMIA YHIBEPCHTET, YKpaiHa.
PsabokoHsb tO. 0., A-p Mea. Hayk, npodecop Kad. AUTAUUX
HOEKLIHUX XBOPOO, 3anopi3bKuii AEPXaBHUIA MEAUUHWIA
yHiBepcuTer, YkpaiHa.

CBeAaeHus 06 aBTopax:

Pa6okoHsb E. B., A-p MeA. Hayk, npodeccop,

3aB. Kad. MHOEKLUMOHHbBIX BOAE3HEN, 3anOPOXCKMiA
rOCYA@PCTBEHHDBIA MEAULMHCKUIA YyHUBEPCUTET, YKpanHa.
M36uukas H. I, A-p MeA. HayK, AOLIEHT Kad. akyliepcTsa

1 TUHEKOAOTMM, 3aNOPOXCKUIA FOCYAAPCTBEHHBIM MEANLMHCKWI
yHUBEpCUTET, YKpanHa.

Benokobbina C. A., aCCUCTEHT kad. MHOEKLMOHHBIX BoAe3HeN,
3anopoXCKU roCyAaPCTBEHHBIA MEAMLIMHCKIUIA YHUBEPCUTET,
YkpauHa.

OHuwweHKo T. E., KaHA. MeA. HayK, AOLEHT Kad. UHPEKLMOHHbIX
6one3Hel, 3anopoXCKUIA rOCYAAPCTBEHHbIA MEAULIMHCKUIA
YHUBEPCHTET, YKpanHa.

PsabokoHsb 0. H0., A-p Mea. Hayk, npodeccop kad. AETCKMX
MHOEKLMOHHBIX BOAE3HEW, 3aNOPOXCKIUI FTOCYAAPCTBEHHbIN
MEAULMHCKUIA YyHUBEPCUTET, YKpanHa.

References

[11 Zadorozhna, V. I., Marychev, I. L., Protsap, O. I. & Bryzhata, S. I.
(2019). Epidemichna sytuatsiia po zakhvoriuvanosti na kir v Ukraini u
2017-2018 r.r. [Epidemic situation of measles incidence in Ukraine in
2017-2018). Infectious diseases of modern times: etiology, epidemi-
ology, diagnosis, treatment, prevention, biological safety. Materials of
Scientific and Practical Conference (pp. 76-79). Kyiv. [in Ukrainian].

[2] Kramarov, S. O., Yevtushenko, V. V., Kovalyukh, I. Yu., Kamin-
ska, T. M., & Golovach, O. V. (2018). Klinichna kartyna koru v ditei,
hospitalizovanykh pid chas spalakhu 2017-2018 rr. [Clinical features of
measles in children hospitalized during 2017-2018 outbreak]. Aktualna
infektolohiia— Actual infectology, 6(5), 55-60. [in Ukrainian]. https:/doi.
0rg/10.22141/2312-413x.6.5.2018.146773

[3] Rota, P. A, Brown, K., Mankertz, A., Santibanez, S., Shulga, S.,
Muller, C. P, ... Featherstone, D. (2011). Global distribution of measles
genotypes and measles molecular epidemiology. Journal of Infectious
Diseases, 204(Suppl. 1). https://doi.org/10.1093/infdis/jir118

[4] Werber, D., Hoffmann, A., Santibanez, S., Mankertz, A., & Sage-
biel, D. (2017). Large measles outbreak introduced by asylum seekers
and spread among the insufficiently vaccinated resident population,
Berlin, October 2014 to August 2015. Eurosurveillance, 22(34), 6-13,
Article 30599. https://doi.org/10.2807/1560-7917.es.2017.22.34.30599

[5] Grammens, T., Schirvel, C., Leenen, S., Shodu, N., Hutse, V.,
da Costa, E. M., & Sabbe, M. (2017). Ongoing measles outbreak in
Wallonia, Belgium, December 2016 to March 2017: characteristics
and challenges. Eurosurveillance, 22(17), 5-9, Article 30524. https:/
doi.org/10.2807/1560-7917.es.2017.22.17.30524

[6] Pavlenova, O. Yu., Ushenina, L. A., Ryabokon, E. V., Mashko, O. P.,
Furik, E. A., Ushenina, N. S., Savelyev, V. G., Onishchenko, T. E., &
Firyulina, O. M. (2013). Osoblyvosti zmin pokaznykiv funktsionalnoho

http://pat.zsmu.edu.ua

Y

18]

19

[10]

(1]

[12]

[13]

[14]

[19]

[16]

[17]

[18]

[9]

stanu vehetatyvnoi nervovoi systemy u khvorykh na kir [Peculiarities
of changes of autonomic nervous system functional state in patients
with measles]. Zaporozhye Medical Journal, (2), 39-41. [in Ukrainian].
Moyseyeva, A. V., Zadorozhna, V. ., Demchyshyna, I. V., & Novyk, L. V.
(2010). Monitorynh populiatsinoho imunitetu proty koru naselennia
Ukrainy [Monitoring of population’s immunity is against measles of
population in Ukraine]. Infektsiini khvoroby, (3), 5-13. [in Ukrainian].
https://doi.org/10.11603/1681-2727.2010.3.671

Usachova, O. V., Silina, Ye. A., Pakholchuk, T. N., Konakova, O. V.,
Dralova, O.A., Puhir, V. P., Firyulina, O. M., & Zelenukhina, E. V. (2019).
Kir — kerovana infektsiia! Deiaki epidemiolohichni paradyhmy koru u
Zaporizkii oblasti [Measles — controlled infection! Some epidemiological
paradigm of measles in Zaporizhzhia region]. Sovremennaya Pedia-
triya, (1), 13-18. [in Ukrainian]. https:/doi.org/10.15574/SP.2019.97.13
Timchenko, V. N., Kaplina, T. A., Bulina, O. V., Leonicheva, O. A.,
Khakizimana, Zh. K., & Timofeeva, E. V. (2017). Aktual'nye problemy
korevoi infektsii [Actual problems of measles infection]. Pediatriya,
8(3), 120-129. [in Russian]. https://doi.org/10.17816/PED83120-129
Demenina, N. K., & Ishchenko, H. I. (2018). Vplyv infektsii koru na
vahitnist ta metody profilaktyky (ohliad literatury) [Influence of measles
on pregnancy and prevention methods (a literature review)]. Perina-
tologiya i pediatriya, (1), 80-83. [in Ukrainian]. https://doi.org/10.15574/
PP.2018.73.83

Trykhlib, V. 1., Shchur, A. B., Hrushkevych, V. V., Hryshyn, O. S.,
Pavlovska, M. O., Musiienko, T. I., Muzyka, H. A., Ralets, N. V., Du-
dar, D. M., & Kozachenko, L. V. (2018). Osoblyvosti klinichnykh proiaviv
ta perebihu koru [Features of clinical manifestations and course of
measles]. Aktualna infektolohiia, 6(3), 36-47. [in Ukrainian]. https:/
doi.org/10.22141/2312-413x.6.3.2018.136647

Yasunaga, H., Shi, Y. J., Takeuchi, M., Horiguchi, H., Hashimoto, H.,
Matsuda, S., & Ohe, K. (2010). Measles-related Hospitalizations and
Complications in Japan, 2007-2008. Internal Medicine, 49(18), 1965-
1970. https://doi.org/10.2169/internalmedicine.49.3843

World Health Organization. (2012). Surveillance Guidelines for Measles,
Rubella and Congenital Rubella Syndrome in the WHO European
Region. Geneva: WHO.

Hnatyuk V. V., & Pokrovska T. V. (2015). Uskladnennia koru v ditei i
doroslykh [Complications of measles in children and adults]. Bukovyn-
skyi medychnyi visnyk, 19(2), 48-51. [in Ukrainian].
Shostakovych-Koretsraya, L. R., Mavrutenkov, V. V., Cherhinets, A. V.,
Budayeva, I. V., Yakunina, O. M., & Chykarenko, Z. A. (2013). Kir
(lektsiia, prodovzhennia) [Measles (lecture, continued)]. Medychni
perspektyvy, 18(3), 4-15. [in Ukrainian].

Nozdracheva, A. V., Semenenko, T. A., Mardanly, S. G., & Rota-
nov, S. V. (2017). Otsenka napryazhennosti gumoral’nogo immuniteta
k kori i krasnukhe u beremennykh zhenshchin v Moskve [Evaluation
of intensity of humoral immunity to measles and rubella in pregnant
women in Moscow]. Zhurnal mikrobiologii, (3), 91-98. [in Russian].
Casalegno, J. S., Huissoud, C., Rudigoz, R., Massardier, J., Gauche-
rand, P., & Mekki, Y. (2014). Measles in pregnancy in Lyon France, 2011.
International Journal of Gynecology & Obstetrics, 126(3), 248-251.
https://doi.org/10.1016/}.ijg0.2014.03.021

Ali,A. A, Abdelhameed, O., & Abdallah, T. M. (2014). Case-fatality rate
associated with measles during pregnancy in Kassala, eastern Sudan.
International Journal of Gynecology & Obstetrics, 124(3), 261-262.
https://doi.org/10.1016/}.i}g0.2013.09.015

Ogbuanu, I. U., Zeko, S., Chu, S. Y., Muroua, C., Gerber, S.,
De Wee, R., Kretsinger, K., Wannemuehler, K., Gerndt, K., Allies, M.,
Sandhu, H. S., & Goodson, J. L. (2014). Maternal, Fetal, and Neonatal
Outcomes Associated With Measles During Pregnancy: Namibia,
2009-2010. Clinical Infectious Diseases, 58(8), 1086-1092. https:/
doi.org/10.1093/cid/ciu037

Matonoris. Tom 17, Ne 2(49), TpaBeHb — cepneHb 2020 p.


https://doi.org/10.22141/2312-413х.6.5.2018.146773
https://doi.org/10.22141/2312-413х.6.5.2018.146773
https://doi.org/10.1093/infdis/jir118
https://doi.org/10.2807/1560-7917.es.2017.22.34.30599
https://doi.org/10.2807/1560-7917.es.2017.22.17.30524
https://doi.org/10.2807/1560-7917.es.2017.22.17.30524
https://doi.org/10.11603/1681-2727.2010.3.671
https://doi.org/10.15574/SP.2019.97.13
https://doi.org/10.17816/PED83120-129
https://doi.org/10.15574/PP.2018.73.83
https://doi.org/10.15574/PP.2018.73.83
https://doi.org/10.22141/2312-413x.6.3.2018.136647
https://doi.org/10.22141/2312-413x.6.3.2018.136647
https://doi.org/10.1016/j.ijgo.2014.03.021
https://doi.org/10.1016/j.ijgo.2013.09.015
https://doi.org/10.1093/cid/ciu037
https://doi.org/10.1093/cid/ciu037

YAK 616.24-002.828-006-089.8
DOI: 10.14739/2310-1237.2020.2.212817

ETanHa xipypriuHa TakTMKa B AiKyBaHHi acneprinoMu AereHb

fl. B. Teaywko@*AP B |, Mepuostf, C. |. CaBueHKo®®

3anopisbKnil AEPXaBHUI MeAUUHWIA YHIBEPCUTET, YKpaiHa

Case report

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

F - octatouHe 3atBEpPAXEHHS CTaTTI

MeTa po6oTu — onucati KIiHiYHUIA BUNAZOoK acneprifioMy nereHi 3 ETanHOK XipypriYHOK TaKTUKOHO MiKyBaHHS.

XipypriyHe nikyBaHHsi acneprinomm JouinbHe Yy BUNaaKy HeedeKTUBHOI MeaykaMeHTO3HOI Tepanii Ta HeBe3NeqHNX ANns XUTTS
ycKrnagHeHb. BUCoKui puank posBuTKY XipypridHUX YCKNaaHEHb Ha Tri iMyHOLeiLMTHOMO CTaHy PI3HOTO MOXOMKEHHS MOXeE CTaTu
NePELLKOZOK ANst paauKarbHoro BTpyyaHHs. Mepebir acneprinbo3y Moxe iCTOTHO OOMEXMUTM 30aTHICTb KOMMNEHCYBaTH (OHOBI
3aXBOPHOBaHHS, SIK-OT LIyKpOBUIA AiabeT. HaBeaeHo BMNagok eTanHoro nigxoady B nepenonepaLlifHii NigrotosLi naLieHTa 3 BaxKM
LIYKpOBVM LjabeToM Ta acnepriniomoto. Ha nepLuomy etani BUKOHa BineoacucToBaHy TOPaKOCKOMito acneprifioMmm 3 ricTonoriYHumM
[OCTIMKEHHSAM, eBaKyaLlieto AETPUTY Ta MiLIenito TpaHCTopaKanbH1M ApeHaXeM Ta MICLEBIM MiKyBaHHSIM, LLIO CNIPUSNO KOMMeHcaLji
fpiabety. Ha fpyromy eTani BMKOHaHa CTaHAapTHa HbKHA nobekToMis Ta nicnsonepaLiiiHa MeaykameHTo3Ha Tepanis npoTurpne-
KoBVMM nMpenapatamu. [MpoaHanisyeanu pesynsratv CnoCTEPEXEHHS 40 2 POKIB MiCs MiKyBaHHS 3i CNpusTvBUM nepebirom.

BucHoBku. Acneprinoma — ogHa i3 ghopm acneprinboay, Lo notpebye XipypriyHoro nikyBaHHs1. BiacyTHICTb edeKTUBHOI ko-
peKLii CynyTHiX 3aXBOPtoBaHb MoXe ByTu NepeLLKOAot0 OQHOMOMEHTHOMY BTPYYaHHIO 3 OfMSAY Ha BUCOKWIA PU3NK PO3BUTKY
XipypriYHnX ycknagHeHb. 3acTocyBaHHS BifeoTopaKkockonii B AiarHOCTUL Ta eTanHoMy NikyBaHHi Liei natonorii gouinbHe
3aBsKV MiHIManbHi TPAaBMAaTUYHOCTI BTPYYaHHS, LLO MOXHA BUKOPUCTaTU ANs nepeaonepaLiiHoi NigroToBKX Ta OTPUMaHHS
NO3UTUBHWX PE3YnbTaTiB paanKanbHOro NiKyBaHHS B LX XBOPHIX.

Stage surgical tactics in the treatment of pulmonary aspergilloma

Ya. V. Tielushko, V. I. Pertsov, S. |. Savchenko
Purpose. To describe the clinical case of pulmonary aspergilloma with step-by-step surgical treatment.

Surgical treatment of aspergilloma is justified in the case of ineffective drug therapy and life-threatening complications. The high
risk of developing surgical complications on the background of immunodeficiency of different origins may be an obstacle to radical
intervention. The course of aspergillosis can significantly limit the ability to compensate for background diseases such as diabetes.
The case of a stage approach in preoperative preparation of a patient with severe diabetes mellitus and aspergilloma is presented.
In the first stage, a video-assisted thoracoscopy of aspergilloma was performed with histological examination; evacuation of de-
tritus and mycelium by transthoracic drainage and topical diabetes treatment. In the second stage: standard lower lobectomy and
postoperative drug therapy with antifungal drugs. Observations up to 2 years after treatment with favorable course are analyzed.

Conclusions. Aspergilloma is one form of aspergillosis that requires surgical treatment. Lack of effective correction of co-
morbidities may be an obstacle to one-step intervention because of the high risk of surgical complications. The use of video
thoracoscopy in the diagnosis and stage treatment of this pathology is appropriate due to the minimal trauma of the intervention,
which can be used for preoperative preparation and to obtain good results of radical treatment in this category of patients.

dranHan XUpypruyeckan Taktuka B Ae4eHUUu acrneprunAiomMbl AeTKUX

1. B. Teaywwko, B. U. Nepuos, C. N. CaBueHko
Llenb paboTbl — onucatb KNUHUYECKWIA CIyYal acneprunioMbl IETKMX C 3TanHON XMPYprinvyeckon TakTUKOWM NeYeHuns.

Xvpypruyeckoe neveHve acnepruniombl onpasaaHo B criyvae HeatheKTUBHON MeYKaMeHTO3HOW Tepanu 1 OnacHbIX Ans
XW3HW OCIIOXKHEHWIA. BBICOKMI PUCK pa3BUTUS OCAOXHEHMIN onepaLmmn Ha hoHe MMyHodeduLmMTa pa3nnuyHoOro NPoUCXoXae-
HUSI MOXET ObITb MPENATCTBAEM A1 PaAMKanbHOMO BMeLIATeNbCTBa. TeUeHe acneprinnesa orpaHniMBaeT BO3MOXHOCTH
KOMneHcMpoBaTh hoHOBbIE 3aboneBaHus, Takve Kak caxapHblil anabet. OnvcaH cnyyain atanHoro noaxofa B npegonepa-
LIMOHHOW MOArOTOBKE NaLMeHTa C TaxenbiM caxapHbiM anabeTom 1 acneprnnoMoi. Ha nepeom aTane BbIMOMHUAM BUGEO-
aCCYCTUPOBAHHYKO TOPAKOCKOMWIO acneprniombl C MMCTONOTMYECKUM UCCMedOBaHMEM, 3BaKyaLMio AeTpUTa 1 MULEenus
TpaHCcTOpaKanbHbIM APEHaXOM, MECTHOE NeYeHe, Y4To CnocobCTBOBaNo KomneHcauum anabeta. Ha BTopom stane nposeaeHa
CTaH4apTHas HWXHAS NOBIKTOMMS U NocreonepaLmnoHHas MeankameHTo3Has Tepanus NPoTUBOrPUBKOBLIMI NpenapaTamu.
MpoaHanuavpoBaHb! pesynsTaTel HabMoaeHUs 4o 2 NET Nocne NeveHus ¢ GnaronpusTHLIM TEHYEHWEM.

BbiBogbl. Acneprunnioma — ogHa u3 ¢hopM acneprininesa, kotopasi TpebyeT XUpypruyeckoro nevenus. OTcyTcTame agh-
(heKTMBHON KOPPEKLMK CONyTCTBYIOWMX 3aborneBaHnin MOXeT ObiTb NPensTCTBUEM OAHOMOMEHTHOMY BMELLATENbCTBY,
YUMTBIBAs BbICOKUI PUCK PA3BUTUS XMPYPIMYECKUX OCTIOKHEHUIA. [puMeHeHe BUAEOTOPaKOCKONUM B ANArHOCTUKE 1 3Tan-
HOM JIE4EHMM JaHHOW NaToNorMmM LenecoobpasHo brarogapsi MUHUManbHOM TPaBMaTUYHOCTW BMELIATENbCTBA, YTO MOXHO
1Cnonb30BaTh AN NPeLonepaLyioHHON NOATOTOBKU W NOMTyYEHNSt XOPOLLMX Pe3ynbTaToB PaAvKanbHOMO NIEYEHUS Y TakuxX
6O0rbHbIX.
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IHchikyBaHHs rpubamu pogy Aspergillus ocobnneo Hebe3-
neyHe Ans XBopyX 3 iIMyHOAEILMTHAMM CTaHaMW Pi3HOTO
noxomkeHHs [1]. Ha BigmiHy Big iHBa3WBHOIO acneprinbosy,
[ie NpiopuTeToM Y nikyBaHHi € TpuBana npoTurpubkosa
Tepanis, Tak 3BaHUI canpodiTHKIA, a0 KOMOHI3aLifHNiA
CVHLPOM acneprifioMu NereHb Mae nokasaHHs o Xipyp-
riyHoro nikyBaHHs [2].

[JliarHocTvka 3axBOptoBaHHs 6a3yeTbCs Ha XapakTep-
Hil KNiHIYHI KapTWHI, TPOMEHEBWX | CEPONOMYHMX MeToAaX
[3]. Puavk nomunkosoro auchepeHLinHoro aiarHosy 3 He-
Ty6EpKyNbO3HO MikobaKTepianbHOK HGEKLIED 3yMOB-
NEHNIA CXOXOK PEHTFEHOMONYHOK KapTUHOK («AepeBo
3 OpyHbKkamuy, «Bycay i nopoxHuHM) [4]. MopdonoriyHe
NiATBEPMIKEHHS AjiarHO3y HeobxiaHe, BpaxoBytoumM BUCOKY
TOKCWUYHICTb | HeOOXiAHICTb TpMBanoi NPOTUrPUGKOBOIT
Tepanii [5].

MeTta pobotu

Onwucatyt kniHiYHWiA BUNAZOK acneprinomu nerewi 3 etan-
HOIO XipypPriYHOKO TaKTWKOO NiKyBaHHS.

KaiHiuHMI BUNapokK

Xeopwii b., 38 pokiB, sikuii 3 AUTUHCTBA OYB Ha AUCnaH-
cepHoMy 0bniky B eHZOKpUHOOra 3 NpUBoAY LyKPOBOMO
fiabeTy, 3BepHyB yBary Ha BiACYTHICTb edeKTy Bif 3BU-
yaitHnx o3 iHcyniHy (14—16 O Ha fo0y) 3i 30inbLUeHHAM
rnikemii 4o 24—26 mmonb/n. g vyac ornsay 3BepHyB yBary
Ha HasBHICTb KPOB'SHUX MPOXMITOK Y XapKOTUHHI BNPOLOBX
TWXHS, NigBULLEHHS TeMnepaTypu Tina go 38,5 °C. Ctax
naniHHs — 14 navko-pokie. lNpautoe cnrocapem Ha MeTa-
NypriiHoOMy NigNPUEMCTBI.

PeHTreHorpadisi opraHiB rpyaHOI MOPOXHUHM NoKa-
3ana HasBHICTb OKpYroi hopMu TiHi y npoekuii C6 nisoi
nereHi giameTpom A0 6 cM i3 POKycoM AeCTPyKLii nereHe-
BOI TKaHUHW Ta APIOHUMM (3—5 MM) BOTHULLEBUMM TiHAMM
B C1 1a C3 nisoi nereHi.

[ins obcTexeHHs Ta nikyBaHHS XBOPOro HanpaBsumm y
npoTuTyBepKynbo3HUiA AucnaHcep. BrkoHanm noniockoBy
peHTreHorpadito, PEHTreHIBCbKY ToMorpadito, criparnbHy
KT rpyaHoi knitkv, ¢iBpobpoHxockonito 3 LMTOMOriYHNM
JocnimxkeHHsM Bpal-BionTtary, nonimepasHy naHurosy
peakLito, MiKpOCKOMito Ta 3aCiB XapKOTUHHS NS BUSIBEHHS
mikoBakTepin TyGepkynbosy, npoby MaHTy. Y 3aransHomy
aHani3i KpoBi BUSIBUIM NEVKOLIMTO3 3i 3MILLEHHAM (hopMyIn
niBOpYY, FiNOXPOMHY aHeMito.

3a faHnMy NpoMeHeBVX METOAIB AiarHoCTuku (puc. 1,
2), y C6 niBoi nereHi HasiBHa NMOPOXHMHA AECTPYKLi ne-
reHeBol TKaHWHW 40 6 cM 0BasbHOT (DOPMM 3 CEKBECTPOM
BCEPEAVHI Ta iHINETPaTUBHIMI 3MiHAMW HABKOO A0 1 CM
3aBTOBLUKM, APIOHI iHGinbTpaTMBHI TiHi Jo 8 Mm B C1 Ta
C3 niBoi nereHi; nomipHa nimdageHonartis cepeaoCTiHHA
(a0 12-14 mm).

Micns BUKIOYEHHS! TyBepKynbo3HOI IHgeKLT XBopui
3BEPHYBCS 40 TOPaKanbHOro xipypra. 3 ornsgy Ha KniHiuHy
KapTUHy: Kallernb i3 KpoBOXapkaHHSAM, KynscTonodibHe
YTBOPEHHS 3 TKAHVHHWM BMICTOM Ha [Hi, LLIO 3MiHIOE CBOE
NOMNOXEHHS!, 03HaKK iIHTOKCKKALT Ta hOHOBE 3aXBOpHOBaH-
Hs1 (LyKpOBWI1 fjjabeT), — nonepesHin AiarHo3 BCTaHOBMNEHO
AK acneprinoma niBoi nereHi. Lini nepegonepauinHoi
MiAroTOBKW: KOpeKLis aHemii, aHTMbakTepianbHa Teparnis,
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KOMMeHcalLlis rnikemii, aesiHTokcukalis. Hessaxaroum Ha
iHTEHCVBHE NiKyBaHHS, KOHCEPBATMBHA Teparnisi He 3MeH-
LuyBana nposiBK IHTOKCKKALLT Ta He crpusina komneHcavii
rnikemii.

PagvkanbHe onepaTuBHe BTpy4aHHS B 06CS3i HUX-
HbOT NTOGEKTOMIi Mano BUCOKMIA PU3MK MicrsionepaLliiHnx
yCKINagHeHb Yepe3 HasBHW aKTUBHUIA 3ananbHui npo-
LIeC, WO He MiaaaBaBcs kopekuii, Ta NnabinbHuin nepebir
uykpoBoro Aiabety. MNepegycim Mwnocs npo rHinHo-3a-
nanbHi npoLecy (emniema NneBpy, HECTIPOMOXHICTb KyKCK
6poHxa, bpoHxnneBpansHa HOpULIS, YCKNaaHEHHS 3 GoKy
nicnsonepawinHoi paHw). HesupiweHum 3anuianocs
NUTaHHS LLOAO MOPEONOrivHOrO NiATBEPAXKEHHS AiarHo3y.
BpaxoBytouu Taki o6cTaBuHK, HeobXigHUM GYno BUKOHAHHS
Bifeoabcuecockonii 3 Gioncier NereHi Ta ApeHyBaHHAM
MOPOXHUHU, HACTYMHe MicLEBe NiKyBaHHS i CUCTEMHE
npoTu3anarnsHe NikyBaHHs, iHCyniHoTepanis.

MeToauka onepaTMBHOro BTpy4aHHs. Bineoabcue-
COCKONisl BUKOHaHA 3a 2-MOpTOBO0 CXEMOHO 3 BBEAEHHSM
5 MM OMTUKM Ta 5 MM IHCTPYMEHTAITbHOTO MOPTY B MOPOX-
HWUHY yTBOPEHHS. INiaTpumaHHs aHecTesii 3abesnevysano-
cs napasepTebpansHoto Grokaaoio MixpebepHux HepBiB
[10 PO3TUHY LLKIPU, BHYTPILLIHLOBEHHOO CEeAaLieto 3i CrOoH-
TaHHOI0 BEHTUNSILIEW NereHb 3 npaBoro 6oky. dparmeHTH
BHYTPILLUHBOI CTIHKM MOPOXHWHW NepeaaHi Ans rictonoriy-
Horo pocnimkeHHst. MopoXHUHA 3BiNbHEHa Bif APIGHMX
(hparmeHTiB MiLenito, AETPUTY Ta 3anuLLeHi ApeHaxi Ans
MicLieBOro nikyBaHHS. [Nepionepauiite 3He60oNeHHs BUKO-
Harnu 3a CXeMo MynbTUMOAanbHOI aHeCTesil.

MopdonoriyHuii BUCHOBOK Lofo GionTaTy nereHi:
y npenapartax HaTUBHUX i 3abapBneHnx TKaHWH HasB-
HWUIA KNITUHHWIA OETPUT Ta enemeHTn nnicHaBoro rpuba
Aspergillus (puc. 3).

MicnsionepauiiHe nikyBanHst npotsrom 10 £i6 mano
MO3NTUBHY TEHAEHLiK: HOPMani3yBanucs NOKa3HUKM
iHTOKCUKaLLi, LofeHHa noTpeba B iHCYIiHi iICTOTHO 3MeH-
wmnacs, a rmikemis ckopotunaca go 10-12 mmons/n i
6yna cTabinbHiLo BNpogosx Aobu. Micuese nikyBaHHS
yepes ipeHax i3 3acTOCyBaHHSAM aHTUCENTVKIB Aano 3mory
BUOANUTU 3 MOPOXHUHM MILEnii i HiHI BUAINEHHS Big
BTOPWHHOTO iHdpikyBaHHS. KpuTepii nepexony Ao HacTyn-
HOro eTary: No3WTUBHA AWHaMIKa MOKa3HUKIB 3ananbHoi
BIiZNOBIAI (TemnepaTypHa peakuis, nenkountos, LWOE,
CPB), cybkomneHcaLisi rmikemii, BigcyTHICTb ekcyaaLii no
[peHaxy 3 MOPOXHWUHW acneprifiomu.

CnpusiTnuBa auHamika nikyBaHHs giabeTty CTBO-
puna nepegymMoBM O paanKanbHOro onepaTuBHOMO
BTPYYaHHS: TOPaKOTOMIi 3MiBa, HWKHBbOI NOGEKTOMIT,
atunoBoi pesekuii C1 niBoi nereHi. MicnsonepauiiHnii
nepioa MuHyB 6e3 ycknagHeHb, XBOPU BUNMCaHUIA ANS
ambynaTopHOro BiJHOBNEHHS Ha 16 foby nicns onepalyi.
3rofom NoBepHyBCs [0 NONEPEnHLOro Micus poboTu.
MpuitmMaHHs npoTurprbkoBwx Npenaparis (IHTpakoHa3on)
TpuBaB A0 3 MicALIB MiCNs OnepaTMBHOTO BTPYYaHHS.
KoHTponbHa peHTreHorpadis B Len Yac He nokasana
NpOrpecyBaHHs 3axXBOPKOBaHHS, a iH(INbTPaTUBHI TiHi
Manux po3MipiB y BEPXHiN 4oMi NiBOi NEreHi 3HUKAK nig
BMIIMBOM JiKyBaHHS.

Yepes 8 ta 14 micauis nicns onepauii nauieHT
3BEPTaBCS 3 KMiHIYHO KapTUHOK OOMEXeHOro nnes-
pUTY: Breplle OTPUMYBaB KOHCEPBATUBHE MikyBaHHS 3
nnespanbHUMK NyHKUisMu, Bapyre 6yna BukoHaHa Bige-

Matonoris. Tom 17, Ne 2(49), TpaBeHb — cepneHb 2020 p.



oTOopakockonist 3 Bioncieto NNeBpu, BULANEHHAM CTIHOK
3annLLIKOBOT NOPOXHWHY Ta Ti ApeHyBaHHAM. Y MaTepiani
GionTaTy nnespu BCTAHOBWM XPOHIYHWIA HecTieLMiuHNiA
nnesput 6e3 MiKoTUYHOro ypaxeHHsl. HecneuudiyHa
npoTu3ananbHa, aHTbakTepiansHa Tepanis Ta MicLiese
nikyBaHHs npoTsarom 18 A6 niksigyBanu ekcygauio Ta
3aMNLLIKOBY MOPOXHUHY.

3aranbHuin CTPOK CNOCTEPEXEHHS 3a XBOPUM CTa-
HOBWTb 2 POKK. BuaHaumnu, Wwo xsopui He noTpebysas
MOBTOPHUX KYpCiB NPOTUrPUBKOBOrO NMiKyBaHHS!, B HbOTO
He 6yno 03HaK CUCTEMHOrO acneprinbo3y; npawioe 3a
axom.

06roBopeHHA

CvcTeMHuMiA acneprinbo3 — Baxka rpubkoBa iHGeKLis,
LLI0 HalvacTile BUHUKaE Ha TNi iIMyHOOeMIUUTHIX CTaHIB
pi3HOro moxomkeHHs (y xsopux Ha BIJ1, Ty6epkynbo3);
y nauieHTiB, SKi OTPUMYKOTb iIMYHOCYNPECKBHY Tepanito,
TTIOKOKOPTUKOIAW; Y PELMMIEHTIB BHYTPILLHIX OpraHiB TOLLO
[1,3,5]. NikyBaHHs B Tak1x BUMaZKaxX CTae CKIaaHOK Npo-
6remoto, BpaxoByHouy HEBENWKY KirbKiCTb 3apeeCTpOBaHUX
B YkpaiHi CMCTEMHUX NPOTUrPUOKOBMX Npenaparis Ta YacTi
nobivHi edhexTn. CnipusTivBiLLNiA Nepebir MatoTb Tak 3BaHi
canpodiTHi Ta KOMOHi3yBasbHi CYHAPOMM (acneprinoma,
XPOHIYHWIA NIEreHeBUI MOPOXHUHHUIA acneprinbos, anep-
TYHUIA pUHIT abo anepriyHnii GPOHXONYIbMOHANBHUN
acneprinbo3). Ane Take XUTTEBO HebesneyHe ycknap-
HEHHS1, SIK KPOBOTEYa AUKTYE HEeobXigHICTb CBOEYACHOrO
XipYpri4HOTrO NiKyBaHHSI.

XipypriuHe nikyBaHHs1, He0OXigHe y BUNaaKy PO3BUTKY
acneprisioMu, NPU3BOANTL A0 OAYXKaHHSA XBOPOro. BTiMm i
NPV XPOHIYHOMY TEreHEBOMY MOPOXHUHHOMY, i MW GPOH-
XOMnyfbMOHaNbHOMY acneprinbosi XipypriyHe nikyBaHHs
MOXe MaTu YMCMNeHHi yCKnagHeHHs nicnsonepawinHoro
nepioay [5,6]. OTxe, nigrotoBka 4O ONEPATUBHOTO BTPY-
YaHHS Ta NpodinakTuka XipypriYHnxX ycknagHeHb MatoTb
BaXXIMBE 3HAYEHHs y NPOrHO3i NiKyBaHHs XBOPOTO.

BukoHaHHs eTanHux, nepenyciM maroiHBasuBHUX
BTPYyYaHb [4ano 3Mory 34iNCHUTW AiarHoCTVKy 3aXBOpto-
BaHHs1, NiAroTyBaTV XBOPOro 4O paavKanbHoi onepauii
3 nepeaonepaLinyiol koMneHcavjiero hoHOBOI naTomnorii
(uykpoBoro aiabety), NnikBigyBaT YCKNagHEHHSs, WO
BUHUKNN Yepes3 TpuBamnuin Yac, i BUKMIOYUTW peuyams
3axBOPIOBaHHS, Skui NoTpebyBaB 61 MOBTOPHOTO Kypcy
CVCTEMHOI NPOTUrpUBKOBOIT TEparii.

BucHOBKU

Acneprinoma — ogHa 3 hopM acneprinso3y, Lo notpebye
XipypriuHoro nikyBaHHs1. BincyTHICTb edpekTBHOI Kopekuii
CynyTHIX 3aXBOptoBaHb MOxe OyTW NepeLLKOAO OfHO-
MOMEHTHOMY BTPYYaHHI0, 3BaXatouu Ha BUCOKUIA PU3NK
PO3BUTKY XipypriYHWX YCKIagHeHb. 3aCToCcyBaHHS Bigeo-
TOpakockonii B AiarHOCTULi Ta eTanHOMYy MiKyBaHHi L€l
naTonorii 4ouinbHe 3aBasKW MiHiManbHii TpaBMaTUYHOCTI
BTPYYaHHS, LLI0 MOXHa BUKOPUCTaTMW Ans nepesonepawin-
HOT MIATOTOBKW Ta OTPUMAHHS rapHuUX pesynsTaTis pagu-
KarnbHOro NMikyBaHHS y LINX XBOPUX.
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Case report

Puc. 1. PeHTtreHorpama 4epes
1 micaub Big noyatky nikyBaH-
HSA: 3BiNIbHEHHSA MOPOXHWHW Bif
NereHeBoro AETpUTY y NpoLeci
NiKyBaHHS 3 (POPMYBaHHAM TUNOBOT
PEHTIeH-KapTUHW.

Puc. 2. KT-kapTvHa acneprinomu:
CUMMTOM NOBITPSHOTO MIBMICALS.

Puc. 3. B ma3ky — AeTpUT TKaHUH
i3 MiLieniem rpuba pogy Aspergillus.
3abapenenHs Diff-Quik, 36. x90.
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