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HepoctaTHb0 BUBYEHO NMUTAHHSA 3MiH (iNbTPaLNHOI 3AaTHOCTI HUPOK 3aneXHO Bif CTPYKTYPHO-TEOMETPUYHOI Ta (PYHKLIO-
HanbHOi NepebyaoBM cepus Npy PisHMX (EHOTMMNAX XPOHIYHOI cepLieBoi HegocTaTHocTi (XCH), nopyLweHb cucTonivHoi Ta
ZiacTonivHoi pyHKuii niBoro LwunyHouka (JTLU).

MeTa po6oTu —[0CnianTy B3aEMO3B 30K 3MiH (PinbTpaLinHoOi 30aTHOCTI HUPOK Y XBOPKX HA XPOHIYHY CepLieBY HEAOCTATHICTb
iLleMiYHOrO r'eHe3y 3anexHo Bif heHOTUMNY, NOKa3HWKIB CUCTONIYHOI Ta AiacToniYHOI oyHKLUT cepus.

Matepianu Ta metogu. Y gocnimkeHHs 3anyunnu 87 (45 yonosikis, 42 xiHkn) xBopux Ha XCH iwemiyHoro rexesy i3 cu-
HycosuM putmom, I A-B ctagii, [I-IV ®K 3a NYHA, akux noginunu Ha 2 rpynun. Y 1 rpyny BKIIOUMN XBOPUX 3i 3HKEHOIO
(<45 %) cbpakuieto Bukugy (PB) niBoro wiyHouka (n = 57; 59,6 % yonosikis), y 2 — xBopux Ha XCH 3i 36epexeroto ®B
nisoro wryHoyka (n = 30; 36,6 % yonosikiB). pynu XxBOpWX 3iCTaBHi 3a BikOM, CTaTTIO, 3pOCTOM, Baroto, NroLLeto NoBepXHi
Tina. [lonnep-exokapaiorpaciiHe foCMiMKEHHS BUKOHanMW Ha anaparti Esaote MyLab Eight (Itanis). LLsnakicTs kny6oykoBoi
inbrpauii (LLIK®) ouiHoBanu 3a gonomoroto hopmyn CKD-EPI, MDRD i Cockcroft-Gault.

Pe3yniratu. Hupkosy ancdyHkuito 3a CKD-EPI 3apeectpyBanny 72 % xBopux Ha XCH, 3a MDRD -y 66,7 %, 3a Cockcroft-
Gault —y 52,6 %. Big T1nis XCH 3anexanu Tinbkvi nOKa3HuKu piBHs kpeaTuHiHy kposi (p = 0,011) Ta po3paxyHKoBUIA NOKa3HUK
wBmakocTi kny6o4koBoi dpineTpauii 3a Cockeroft-Gault (p = 0,047). LLK® 3a Bcima 3actocoBaHummn dpopmynamm (CKD-EPI,
MDRD, Cockcroft-Gault) 3anexana sig Biky (r = -0,42;p = 0,001),3pocty (r = 0,28;p = 0,08),Barn(r = 0,31;p = 0,004),
nnowi noBepxHi Tina (r = 0,33; p = 0,002). BctaHoBWNM NpsiMUiA KOPENSALLIAHWIA 3B'A30K PIBHS KpeaTUHiHY 3 iHAEKCOM Macy
miokapga J1LU, wo po3paxoBaHa 3a chopmynoto Penn Convention, ane He BUSIBUNU 3aneXHICTb PiBHS kpeaTuHiHy Ta UKD
Big Tvnie reomeTpii JILU. [JoBegeHo HasBHICTb 0BepHEHOT kopensLiiHoi 3anexHocTi Mix ®B JILL i piBHeM kpeaTuHiHy KpoBi
(r = -0,3172;p = 0,003), mix ymicTom kpeatuHiHy Ta Slat (r = -0,531;p = 0,006), npsmMuIi KOpensLiIiHNA 38’A30K BU3HAYMNN
mix S lati CKD-EPI (r = 0,5586; p = 0,004), MDRD (r = 0,6254; p = 0,001), Cockcroft-Gault (r = 0,4043; p = 0,045).

BucHoBku. MNMpy XCH iwemiyHoro reHesy 3i 3HxeHoto ®B niBoro LwnyHouka cnoctepirany BUpaXeHille nopyweHHst dinb-
TpaLiHOI 30aTHOCTi HUPOK, HiX Y XBopux Ha XCH 3i 36epeskeHoto @B nisoro wwnyHouka. Mix ®B nieoro LunyHo4ka Ta BMiCTOM
KpeaTuHIHy KPOBi BUSIBUNW 3BOPOTHUI KOpensiLiiHmiA 38'a3ok (r = -0,3172; p = 0,003). 3HWKeHHS NoKa3HUKa CUCTOMIYHOI
LUBMAKOCTI PyXy nateparbHoi YacTuHK (hibpO3HOrO KinbList MITPanbHOTO KanaHa acouitoeTbCst 3i 3HUKEHHSAM inbTpaLiiHoi
30aTHOCTI HUPOK 3a BMICTOM KpeaTuHiHy (r = -0,531; p = 0,006), LLUK® 3a hopmynamm CKD-EPI (r = 0,5586; p = 0,004),
MDRD (r = 0,6254; p = 0,001), Cockcroft-Gault (r = 0,4043; p = 0,045) y xBopux Ha XCH iwemiyHoro reHesy o6ox
dheHoTuniB. Y xBopux Ha XCH iwemiyHoro reHesy 060x heHOTHNIB iHAEKC Mac Miokapaa, Lo po3paxoBaHa 3a (hopmyroro
Penn Convention, kopentoe 3 KoHLeHTpaLlieto kpeaTuHiHy kposi (r = 0,95; p= 0,003). Y xBopux Ha XCH iwemiyHoro reHesy
PECTPUKTVMBHWIA TUN AiaCTONIYHOrO HANMOBHEHHS! NIBOrO LLUMYHOYKA aCOLIKOETLCA 3 BiPOTiAHUM MiABULLIEHHAM PIBHS KpEaTUHIHY
kposi Ha 14 % (p = 0,03) nopiBHsSHO 3 NavjieHTamu 3 giactoniyHowo ancdyHkuieto JILL 3a TMNOM NopyLUeHHs penakcaLlii.

Dependence of renal filtration capacity on the phenotype of chronic heart failure,
indicators of systolic and diastolic heart function

V. V. Syvolap, V. A. Lysenko

The issue of changes in the filtration capacity of the kidneys depending on the structural-geometric and functional remodeling
of the heart in different phenotypes of chronic heart failure, disorders of systolic and diastolic function of the left ventricle
remains insufficiently studied.

The aim of this work: to investigate the relationship between changes in the filtration capacity of the kidneys in patients with
chronic heart failure of ischemic genesis depending on the phenotype, indicators of systolic and diastolic cardiac function.

Materials and methods. After an informed consent was signed, 87 patients (men —n = 45, women —n = 42) with CHF of
ischemic genesis with sinus rhythm, stage Il A-B, Il-IV functional class NYHA, who were divided into 2 groups, were involved
in the study. Group 1 included patients with reduced (<45 %) left ventricular ejection fraction (HFrEF) (n = 57;59.6 % men),
group 2 - patients with CHF with preserved left ventricular ejection fraction (HFpEF) (n = 30; 36.6 % men). Patient groups
were comparable in terms of age, sex, height, weight, and body surface area. Doppler echocardiographic examination was
performed using the Esaote MyLab Eight (Italy). Glomerular filtration rate (GFR) was assessed using the CKD-EPI, MDRD,
and Cockcroft-Gault formulas.

Matonorisi. Tom 18, Ne 1(51), ciueHb — kBiTeHb 2021 p.


https://orcid.org/0000-0001-9865-4325
https://orcid.org/0000-0001-7502-0127
mailto:Vladm.d22%40gmail.com?subject=

Original research

Results. Renal dysfunction was registered in patients with CHF in 72 % of cases when calculated using the CKD-EPI formula,
66.7 % using the MDRD formula and 52.6 % using the Cockcroft-Gault formula. Only indicators of blood creatinine level
(P = 0.011) and the calculated indicator of glomerular filtration rate according to Cockcroft-Gault (p = 0.047) depended on
the types of CHF. GFR for all applied formulas (CKD-EPI, MDRD, Cockcroft-Gault) depended on age (r = -0.42; P = 0.001),
height (r = 0.28; P = 0.08), weight (r = 0.31; P = 0.004), body surface area (r = 0.33; P = 0.002).

A direct correlation between the creatinine level and the LV myocardial mass index, calculated using the Penn Convention
formula, was established, however, the dependence of the creatinine level and GFR on the types of LV geometry was not
revealed. The presence of an inverse correlation between LVEF and blood creatinine level (r = -0.3172; P = 0.003), be-
tween creatinine content and S lat (r = -0.531; P = 0.006), a direct correlation between S lat and CKD-EPI (r = 0.5586;
P = 0.004), MDRD (r = 0.6254; P = 0.001), Cockcroft-Gault (r = 0.4043; P = 0.045).

Conclusions. In chronic heart failure of ischemic genesis with reduced left ventricular ejection fraction, a more pronounced
impairment of the filtration capacity of the kidneys than in chronic heart failure patients with preserved left ventricular ejection
fraction is observed. An inverse correlation was established between the LV EF and the blood creatinine level (r = -0.3172;
P = 0.003). A decrease in the systolic velocity of movement of the lateral annulus fibrosus of the mitral valve is associated
with a decrease in the filtration capacity of the kidneys in terms of creatinine level (r = -0.531; P = 0.006), GFR according
to the CKD-EPI (r = 0.5586; P = 0.004), MDRD (r = 0.6254; P = 0.001), Cockcroft-Gault (r = 0.4043; P = 0.045) in
patients with CHF of ischemic genesis of both phenotypes.

In patients with CHF of ischemic genesis of both phenotypes, the myocardial mass index, calculated according to the Penn
Convention, correlates with the blood creatinine content (r = 0.95; P = 0.003). In patients with CHF of ischemic genesis,
the restrictive type of diastolic filling of the left ventricle is associated with a significant increase in blood creatinine levels by
14 % (P = 0.03) compared with patients with diastolic LV dysfunction by the type of relaxation disorder.

3aBMCcMMOCTb GUALTPALMOHHOKW CNOCOOHOCTH NOYEK OT peHoTMNa
XPOHUYECKOU CEPAEUHON HEAOCTATOUHOCTH, NOKa3aTene CUCTOAMYECKOH
M ANACTOAMYECKON QYHKLMHK cepALa

B. B. CbiBonan, B. A. AbiceHKO

OcTaetcs HeJOCTaTO4HO U3Y4YEHHBLIM BOMPOC N3MEHEHNI PUMBTPALIMOHHON CMOCOBHOCTM MOYEK B 3aBUCHMOCTH OT CTPYKTYP-
HO-reOMETPNYECKOTO U (PYHKLIMOHANBHOTO PEMOAENMPOBAHNS CepALia NpU PasnnyHbix (HEHOTUNAX XPOHUYECKON CepAedHON
HepocTatouHOCTH (XCH), HapyLLeHWii CUCTONMYECKOI 1 AMacTonmyeckon yHKUMM nesoro xenygouka (JDK).

Llenb paboTbl — 1ccrnegoBaTh B3aUMOCBS3b U3MEHEHWI UNBTPALMOHHON CMOCOBHOCTM NOYeEK Y GOMBbHBLIX XPOHUYECKON
CepaeyHolt HeOCTaTOMHOCTBIO MLLIEMYECKOTO reHe3a B 3aBUCUMOCTY OT (heHOTUMA, NokasaTeneil CUCTONMYECKoi 1 aua-
CTONMYECKON (hyHKLMM cepaua.

Marepuanbl u MmeToabl. B uccnenosaHue BkmtodeHbl 87 (45 MyxumH, 42 xeHwwmHbl) 6onbHbIX XCH niwemmyeckoro reHesa
C cuHycoBbIM puTMOM, |l A-B ctagmm, II-1IV ®K no NYHA, koTopbix pasgenunu Ha 2 rpynnbl. B 1 rpynny Bowunv 6onbHble co
CHWXeHHOW (<45 %) ®B nesoro xenygoyka (n = 57; 59,6 % Myxu4uH), Bo 2 rpynny — GonbHble XCH ¢ coxpaHeHHon ®B
nesoro xenygodka (n = 30; 36,6 % Myxx4nH). Mpynnbl GonbHBIX CONOCTaBUMbI MO BO3PACTY, MOfy, POCTY, BECY, NNOLaam
noBepxHOCTY Tena. [lonnnep-axokapavorpadryeckoe nccnenoBaHue BbIMOMHEHO Ha annaparte Esaote MyLab Eight (Utanus).
CkopocTb knyboukoBoi dunstpauumn (CK®) oueHnsanu ¢ nomolbo dopmyn CKD-EPI, MDRD n Cockceroft-Gault.

Pesynbrathl. [MoveyHas aucdyHKums 3apernctpuposara y 72 % BonbHbix XCH npu pacyete no dopmyne CKD-EPI,
66,7 % — no copmyne MDRD, 52,6 % — no copmyne Cockcroft-Gault. Ot Tunos XCH 3aBucenu Tonbko nokasarenu
YPOBHSI kpeaTuHuHa kposu (p = 0,011) 1 pacyeTHbIA NokasaTenb ckopocTyh knyboukosoi dmnstpaumm no Cockeroft-Gault
(p = 0,047). CK® no Bcem npumereHHbIMy chopmynam (CKD-EPI, MDRD, Cockceroft-Gault) 3aBucena ot Bospacra (r = -0,42;
p = 0,001), pocta(r = 0,28;p = 0,08), Beca (r = 0,31;p = 0,004), nnowaam nosepxHoctn Tena (r = 0,33; p = 0,002).

YcTaHoBneHa npsmMasi KoppensauyoHHas CBA3b YPOBHS KpeaTWHWHA C MHAEKCOM Macchl Muokapda JIK, paccuutaHHoi no
¢opmyne Penn Convention, HO He yCTaHOBNEHa 3aBUCUMOCTb YPOBHS kpeaTuHuHa 1 CK® ot Tunos reomeTpum JK. [okasaHo
Hanuuue obpartHoi KoppensLMoHHON 3aBucuMocTu mexay ®B JIXK n yposHem kpeatuHmHa kposm (r = -0,3172;p = 0,003),
mexay copepxanuem kpeatnHnHa n S lat (r = -0,531; p = 0,006), npsimas KoppensaLnoHHas CBsi3b 0TMedeHa Mexay S lat n
CKD-EPI (r = 0,5586; p = 0,004), MDRD (r = 0,6254; p = 0,001), Cockcroft-Gault (r = 0,4043; p = 0,045).

BbiBoabl. [Mpn XCH nwemnyeckoro reHesa co cHuxeHHon ®B neBoro xenygoyka oTMedeHo 6onee BblpaXXeHHOe HapyLue-
HWe MnbTPaLMOHHOI CocCoBHOCTH NoYek, Yem y 6onbHbIX XCH ¢ coxpaneHHon OB nesoro xenygoyka. Mexay ®B nesoro
Xenyaoyka 1 ypoBHEM KpeaTWHMHA KPOBW yCTaHOBMeHa obpaTHas koppensumorHas cssb (r = -0,3172; p = 0,003). CHu-
XEHUE MoKa3aTens CUCTONMMYECKON CKOPOCTW ABUXEHWS NaTepanbHoi YacT pmbpo3HOro KomblLia MUTPanbHOro Knanaxa
aCccoLMMpYeTCs CO CHUXKeHVeM hrnbTpaLyoHHO CNOCOBHOCTM NOYEK MO YPOBHIO KpeaTuHmHa (r = -0,531; p = 0,006), CK®
no popmyne CKD-EPI (r = 0,5586;p = 0,004), MDRD (r = 0,6254;p = 0,001), Cockcroft-Gault (r = 0,4043;p = 0,045)
y 60nbHbIX XCH uiuemmnyeckoro reHesa 060vx (heHOTUMOB.

Y 60nbHbIXx XCH nwemuyeckoro reHesa 0boux eHOTMNOB MHAEKC MacChl MWOKapAa, paccunTaHHoi no copmyne Penn
Convention, koppenupyeT ¢ cogepaHuem kpeatuHuHa kposu (r = 0,95; p = 0,003). Y 60nbHbix XCH miwemmnyeckoro re-
He3a PECTPUKTUBHBIV TUM AUACTONMYECKOrO HAMOMHEHMUS NEBOTO Xenyaoyka accouumpyeTcst C 4OCTOBEPHbIM MOBbILLEHNEM
YPOBHS! KpeaTuHuHa kposu Ha 14 % (p = 0,03) no cpaBHeHMIO ¢ 6ONbHLIMK C AnacTonudeckon ancgyHkumern JHK no tuny
HapyLLeHWs penakcaLuu.

KntoueBble croBa:
noyeyHas
AMCOYHKUMSA,
XpOHUYECKas
cepaeyHas
HEAOCTaTOUHOCTb,
CUCTOAMYECKASR
GYHKUMA cepaua,
AWacToAnyeckas
DYHKUMSA cepaLa.
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OpuriHaAbHI AOCAIAXKEHHS

XpoHiyHa cepueBa HepocTaTHicTb (XCH) — ogHa 3
rno6anbH1X Npobrnem Cy4acHoi OXOopoHn 3a0pos's. Ti
MOLUMPEHICTb CTAHOBUTbL Maibke 62 MITH NaLlieHTiB Y CBIT
[1]. HupkoBa AMCKYHKLIS — OAWH i3 Ha3arpo3NMBILLINX
CTaHIB MPW XPOHIYHI/ CepLeBin HeQOCTaTHOCTI, SKWUR,
3a JaHNMK Pi3HUX JocnimkeHb, BUsSBNATL ¥ 25-60 %
BUNafkiB. XpoHiuyHa cepLeBa HeaOCTaTHICTb | XPOHiYHa
xBopoba HMpoK (XXH) yacTo cniBiCHy0Tb, MaKOTb CMIMbHi
chakTopu pusuky (rinepToHisi, piaber, rinepninigemis) Ta
MNOB'A3aHi 3 Pi3kuM 3BiNbLUEHHSM PU3KKYy CMEPTHOCTI [2,3].
Y nauieHTiB i3 XCH cnocTepiratoTb WBUALE 3HWKEHHS
dyHKLIT HUPOK NOPIBHSHO 3 3aranbHoto nonynsuieto [4].

Y 2008 p. 3anponoHoBaHa KoHLenList kapaiopeHarb-
HUX B3aEMO3B 'A13KiB, Ha3BaHa kKapaiopeHarnbHUi CUHAPOM
(KPC), Wwo o3Havae ogHoyacHe nopyLUeHHs dhyHKLT cepus
Ta HUPOK [5]. Ane HepOCTaTHBO BUBYEHO CTaH inbTpa-
LiAHOT 30aTHOCTi HUPOK 3aneXHo Bif CTPYKTYPHO-reo-
METPUYHOI Ta (PyHKLiOHamNbHOT Nepebyaosu cepus npu
Pi3HMX (PeHOTUNax XPOHIYHOI CepLEeBOi HEAOCTaTHOCTI,
nopyLUeHb CUCTOMIYHOI Ta AiacToniyHol yHKLUii niBoro
LwnyHouka (ML)

Merta po6otu

[ocnignTi B3aEM03B’s130K 3MiH hinbTpaLinHoi 3aaTHOCTi
HUPOK Y XBOPUX Ha XPOHIYHY CepLeBy HEeAOCTaTHICTb
iLIeMi4YHOrO r'eHesy 3amnexHo Big (eHOTUMY, NOKa3HMKIB
CHCTONIYHOI Ta AiacToniYHOI PYHKLIT cepus.

Martepianu i meToAU AOCAIAKEHHA

[locnipxeHHs! BUKOHanNM Ha KniHivHi 6asi kacbegpu npo-
NeaeBTUKN BHYTPILLHBOT MeAVLIMHYI, NPOMEHEBOI AjarHoc-
TWKW Ta NPOMeHeBOI Tepanii 3anopi3bkoro AepxaBHOro
MeZMNYHOTO YHIBEPCUTETY B KapZionoriyHoMy BifdineHHi
KHIT «Micbka nikapHs Ne 6» M. 3anopixoks BignosigHo 40
CTaHOapTiB HanexHoi kniHivHoi npakTukm (Good Clinical
Practice) i npuHuymnis MenbciHcbkoi aeknapadii. MpoTokon
OOCTIIKEHHS! CXBaNEHWUIM €TUYHMM KoMmiTeToM 3anopi-
3bKOT0 JEPXKaBHOMO MEANYHOIO YHIBEPCUTETY.

Micns nignucaHHsa iHGOpMOBaHOi 3rogn B JOCHI-
[KeHHs 3anyumnu 87 (45 vonosikiB, 42 iHKM) XBOPUX
Ha XCH iwemiyHoro reHesy 3 cuHycoBuM putmom, I
A-b cragii, lI-IV ®K 3a NYHA. 3anexHo Big deHoTuny
xBopux Ha XCH noginunu Ha agi rpynu: nepLua — XBopi
3i 3HMxeHot (<45 %) ®B nisoro wnyHouka (n = 57;
59,6 % yonosikiB), Apyra — xBopi Ha XCH 3i 36epe-
xeHoto ®B nisoro wnyHouka (n = 30; 36,6 % uono-
BikiB). ['pynu xBopwx 3icTaBHi 3a Bikom (69,30 + 9,67
poky npotu 69,83 + 9,75 poky; p = 0,819), cTatTio
(p = 0,079),3pocTom (170,00 + 9,94 cmnpotn 165,96 +
10,49 cm; p = 0,081), Baroto (81,38 + 17,37 kr npotn
82,20 + 15,21 kr; p = 0,826), nnowyeto noBepxHi Tina
(1,92 + 0,22 m*npotn 1,92 + 0,20 m% p = 0,618).

[iarHo3 XCH iwemiyHoro reHesy BCTaHOBMOBaNM
3rigHoO 3 PekoMeHaauisiMn 3 [iarHOCTUKW Ta MiKyBaHHS
XPOHIYHOI cepueBoi HegocTaTtHocTi (2017) Acouiauii
Kapgionoris YkpaiHu Ta YkpaiHCbKoi acoLiauii ¢haxiBuis i3
cepueBoi HegocTaTHocTi [6]. lonnep-exokapaiorpadivHe
[OCnimKeHHs BYUKOHaHO Ha anapati Esaote MyLab Eight
(ITanist) 3a cTaHOAPTHO METOAMKOI 3 BU3HAYEHHAM Oa-
30BWX NOKA3HWKIB [7]: KIHLIEBO-AiaCTONIYHOrO, KiHLEBO-CY-
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croniyHoro po3mipis nisoro wnyHouka (KOP, cm; KCP, cwm),
KiHLIeBO-liacTONIYHOrO, KiHLEBO-CUCTOMIYHOrO 00’eMiB
nisoro wnyHouka (KOO, cv®; KCO, cm®), dopakuii Buku-
ay (®B, %), ingekcy macy miokapga niBoro LunyHouka
(IMMNILW) 3a ASE Ta Penn Convention, WwBMAKOCTI
paHHbOro AiacToNiYHOMO HANOBHEHHS NIBOTO LUMTYHOYKa
E (cwm/c), ni3HbOro AiacToniyHOr0 HanmoBHEHHS NiBOrO
wnyHouka A, cniesigHolleHHs E/A. Bukopuctanu kna-
cudpikavito Tunis reomeTpii ML 3a A. Ganau et al. [8].

3a gaHuMK TKaHUHHOI Jonneporpadii 4oAaTkoBO
BM3HA4anu CrniBBigHOLLEHHSI MaKCUMarbHOI LLUBWMOKOCTI
PaHHLOrO AiacToMYHOTO HANMOBHEHHS 40 MaKCUMarnbHOI
LUBMAKOCTi paHHbOI ZiacToniyHoi XxBuni pyxy gibpoaHoro
Kinbus miTpanbHoro knanaxa (E/E’), LWBnakicHi xapakTe-
PUCTVKM paHHBOI AiacToNiYHOI XBWIi pyxy ibposHoro
KinbLs TpuKycnigansHoro knanaxa (E’ k), cuctonivny
LUBUAKICTb PYXy MefjianbHoi (S) Ta natepanbHoi YacTUH
¢hibposHoro kinbus MitpansHoro knanaHa (MK) (S lat),
iHaoekem (index TEI) [9] ons niBoro Ta npaBoro LUMyHOUKIB.
LWeuakictb knyboukosoi dinstpadii (LLIK®) ouiHioBanm
3 BuKopucTaHHs dopmyn CKD-EPI [10], MDRD [11] Ta
Cockceroft-Gault [12].

CratnctnyHe onpautoBaHHS Martepiany BUKOHAM
3a JoNomororo naketa nporpam Statistica 13.0 (StatSoft,
USA), Homep niueHsii JPZ8041382130ARCN10-J.
HopMarnbHicTb po3noginy KinbKiCHUX 03HaK aHanisyBanu
3a ponomoroto TecTy LWanipo-Binka. Mapametpu, wo
Manu HOpManbHWA PO3NOAiN, HaBeAEHI SK cepefHe
apudmeTuyHe Ta ctaHgapTHe BigxuneHHs (M + SD).
[na nokasHukiB, siki Manu po3nogin, Lo Bigpi3HABCS
BiZl HOPMarbHOTO, JaHi ONWCOBOI CTATUCTUKN HaBeAEHO
K MefjiaHa, HUXHIN | BepxHilt keaptuni — Me (Q,; Q,,).
KinbKicHi nokasHWKK y rpynax nopisHioBanm, 3acTocoBy-
toumn kpuTepii CTblofeHTa (4ns HopManbHOro po3nogainy
03Hak), ManHa—-BitHi, Konmoroposa—CmupHosa, Wald—
Wolfowitz runs test (ans posnoginy o3Hak, LLO Biapi3HABCS
BiZ HOpMarnbHoro). CTaTUCTUYHO 3HAYYLLOK BBaXanu
pisHuLIo Ha piBHi p < 0,05. Yci TecTvt ABOGIYHI.

PesyAbTatu

3anexHo Bif 3acTocoBaHux opmyn po3paxyHky LLK®
OTpUMany Taki NOKa3HUKW YacTOTU HUPKOBOI ANCEYHKLIT
(HO) y xBopux Ha XCH: 72 % —3a CKD-EPI, 66,7 % —
3a MDRD, 52,6 % - 3a Cockcroft-Gault (mabn. 1).

Mogin 3a ctarTto xBopux Ha XCH 3i 3HuxeHoto OB JILL
(XCHsH ®B) i HnpkoBoto ancdyHkuieto (LLKD meHLue Hix
60 mn/xe/1,73M2) (n = 41):51,2 % (n = 21)4onosikis,
48,8 % (n = 20) xiHok. Cepep xBopux Ha XCH 3i 36e-
pexeHoto OB JILL (XCH36 ®B) i HMpKoBOK AMCHYHKLELD
(LLIK® meHLwue Hix 60 m/xs/1,73m2) (n = 18) nepeBaxanu
XiHKM —72,2 % (n = 13),4onos.ikiB —27,8 % (n = 5).
He BM3Haumny BiporigHy pi3HULID MMTOMOI Baru NawieHTiB
XiHoJoi cTaTi y rpynax xsopux Ha XCH i HupkoBoto auc-
hyHKLi€to 3i 3HMKeHoo Ta 36epexeHoto OB JLL (48,8 %
npot 72,2 %; p = 0,107).

[JocnimxeHi eHOTUNU XPOHIYHOI cepLeBoi Hedo-
CTaTHOCTI Man# Pi3HW BNNWB Ha (inbTpaLinHy 30aTHICTb
Hupok. Big tunie XCH 3anexanu Tinbku nokasHWKu
piBHA kpeaTuHiHy kposi (p = 0,011) Ta pospaxyHko-
BUI NMOKa3HMK LWIBUAKOCTI Kny6oukoBOi dinbTpauii 3a
Cockcroft-Gault (p = 0,047). Tak, y nepLuin rpyni XBopux
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Ta6nuus 1. Posnogin xsopux Ha XCH 3anexHo Big heHoTMNy Ta HasiBHOI HUPKOBOI HEOCTATHOCTI

CRD EPI, mn/xs/1,73 m? XCH 3i 3HmxkeHoto ®B JIl, n = 57 XCH 3i 36epexeHoto ®B JIl, n = 30 _
4 72 18 60

LK® <60 0,0002
LK® >60 16 28 12 40 0,0002
MDRD, mn/xs/1,73m? XCH 3i 3HmxeHoto ®B JILL, n = 57 % XCH 3i 36epexeHoto ®B J1LL, n= 30 %
LK® <60 38 66,7 17 56,7 0,3596
LK® >60 19 33,4 13 43,4 0,3596
Cockcroft-Gault (CG), mn/xB XCH 3i 3HmxeHoto ®B JILL, n = 57 % XCH 3i 36epexeHoto ®B JIl, n = 30 %
LIK® <60 30 52,6 13 43,4 0,3777
LIK® >60 27 47,4 17 56,7 0,3777
1 2 Normal Probability Plot of Penn r\m
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Puc. 1. PiBeHb kpeaTuHiHy nna3mu kposi 3anexHo Big derotuny XCH, p = 0,011.
Puc. 2. KopenswiiiHuii 38’330k piBHs kpeaTuHiHy Ta IMMIILL, pospaxosaHoi 3a chopmynoto Penn Convention, y xBopux Ha XCH iliemiyHoro reHesy.
Puc. 3. 3anexHicTb piBHs kpeaTuHiHy nnaamu kposi Big ®B JILL y xsopux Ha XCH ilwemiyHoro rexesy.

Puc. 4. KopensuiiiHuii 38’330k yMiCTy KpeaTWHiHY Ta CUCTOMIYHOI LBMAKOCTI pyXy NaTtepanbHoi YacTuhm dibpoaHoro kinbus MK.

Ha XCH si 3HmxeHoto ®B JILU Bussunmu Hamsuwmn pi- o6ox eHoTunis, BCcTaHoBMNW: LLK® 3a Bcima dhopmy-
BeHb KpeaTuHiHy y nnaami kposi (0,11 + 0,02 mmons/n) namn (CKD-EPI, MDRD, Cockcroft-Gault) sanexana
nopiBHsIHO 3 xBopuMK Ha XCH 3i 36epexeHoto ®B JILL Big Biky (r = -0,42; p = 0,001), 3pocty(r = 0,28;
(0,098 + 0,020 mmonb/n) (puc. 1). MokasHuky WBKUA- p = 0,08),Baru(r = 0,31;p = 0,004), nnoLui noBepxHi
KocTi kny6o4KkoBOi ¢hinsTpauii 3a dhopmynoto Cockeroft- Tina (r = 0,33; p = 0,002), a piBeHb KpeaTuHiHy KPOBI
Gaulty rpyni XCH 3i 3Hmx«eHoto ®B niBoro LumyHouka bynm He 3anexas Bif LUMX aHTPONOMETPUYHUX NapameTpis
HKYMMK (62,32 £ 27,12 mn/xs), Hix y rpyni XCH 3i 36e- (p = 0,293).
pexeHoto ®B nisoro wnyHouka (67,97 + 27,80 mn/xs). Mg vac 3'AcyBaHHS 3aneXHOCTI knyBo4KoBoi dinb-
Po3paxyBaBLUM NokasHWKY inbTpaLinHoOi 30aTHOCTI Tpauii H1pok y xeopux Ha XCH Big cTyneHs rineptpodii
HUPOK Y XBOPUX Ha XPOHIYHY CepLeBy HEeQOCTaTHICTb JIL BcTaHOBUAM NpAMMWIA KOPENSALINHMIA 3B’A30K PiBHSA
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KpeaTuHiHy 3 iHgekcom macw Miokapga J1LL, ane pospa-
X0BaHoi Tinbku 3a popmynoto Penn Convention (puc. 2),
a mix LWKP (3a CKD-EPI, MDRD, Cockcroft-Gault) Ta
IMMIILL cTatMcTMYHO BIpOTiaHi KOpensLiiiHi 38'33kN He
BUSIBIIEHI.

[Hocnigmem 3miHM dinbTpaLiiHoi 30aTHOCTi HMPOK
y xBopux Ha XCH 3anexHo Big TvniB reomeTpii niBoro
LUMyHOYKa (HOpMarbHOi reoMeTpii, KOHLEHTPUYHOro
PEMOZENIOBAHHS, KOHLEHTPUYHOI Ta EKCLIEHTPUYHOT Ti-
nepTpodii), He BCTAHOBWIIN 3aNEXHICTb PIBHS KpeaTUHIHY
Ta LLUK® Big Tvnie reomeTpii JILL.

Mig yac ouiHoBaHHA 3anexHocTi LLK® Big nokasHukis
CUCTONIYHOI (PYHKLIT NiBOTO LUMyHOYKa Y XBopux Ha XCH
iLlIeMIYHOrO r'eHesy BU3HAYWIIN 3BOPOTHY KOpensuinHy
3anexHicte mix ®B JIL i piBHEM KpeaTWHiHY KpOBI
(r = -0,3172; p = 0,003) (puc. 3).

MMonpu HasBHICTb KopensLiiHoro 38’a3ky Mix B J1LL
i piBHEM KpeaTuHiHy LUBMAKICTb Ky604KoBOi hinbrpaLlii,
Lo pospaxosaHa 3a popmynamu CKD-EPI, MDRD Ta
Cockceroft-Gault, He 3anexana Big dpakuii Bukvay nisoro
LUMYHOYKA Y XBOPUX HA XPOHIYHY CEepLieBY HEAOCTATHICTb
iLLIeMi4HOrO r'eHesy.

Anania B3aemo3s’a3kiB LLK® i nokasHukiB cuctoniy-
HOI (PYHKUT NiBOrO LWMYHOYKa 32 AaHUMU TKaHWHHOTO
fonnepa (CMCTOMIYHOI LWBKMAKOCTI PyXy MegjiansHoi (S)
i natepanbHoi (S lat) yactuim dibposHoro kinbus MK,
iHoekcy (index TEI) obox LunyHoukiB) nokasas Taki 3a-
NEXHOCTI: 3BOPOTHUI KOPENALLINHUIA 3B’A30K MiX BMICTOM
kpeaTuHiHy Ta S lat (r = -0,531; p = 0,006), npsmun
kopensauinHuin 38’asok Mix S lat i CKD-EPI (r = 0,5586;
p = 0,004), MDRD (r = 0,6254;p = 0,001), Cockcroft-
Gault(r = 0,4043;p = 0,045). OTxe, 3HUKEHHS NOKa3-
HUKa CUCTONIYHOIT LIBWMAKOCTI pyXy narepanbHOi YacTUHU
hibposHoro kinbus MK acouitoeTbes 3i 3HKEHHAM dinb-
TpaLinHoi 30aTHOCTI HMPOK Y XxBopUX Ha XCH iwemiyHoro
reresy obox ceHoTunis (puc. 4).

AHani3 noginy Xxsopux 3a TUNOM NOPYLUEHHS Aia-
cToniYyHoi dyHkuii nisoro wnyHouka (A4 ML) y xBo-
pux Ha XCH iwemiyHoro reHesy nokasas BiCYTHICTb
AncayHkuii B 1,2 % XBopux, NopyLUeHHs penakcauii y
54,8 %, nceBgoHopmanbHun TUNy 26,4 %, pecTpuk-
TvBHWIA TN y 18,4 % 0BCTEXEeHUX; pisHNUsa cTaTuc-
TWYHO BipOrigHa MiX yciMa Tunamu, kpim 2 i 3 Tunis
OO NW (p = 0,205). 3a BMiCTOM KpeaTUHiHy 3anexHo
Big Tvny A1 JLW xBopi Ha XCH He BigpisHsnuce, Kpim
PECTPUKTUBHOIO HaNOBHEHHS, KON BUSIBUMU HaNBU-
Wi piBeHb kpeaTuHiHy (0,115 + 0,022 mmons/n),
wo Ha 14 % (p = 0,03) nepeBuLLyBano piBeHb Kpe-
aTuHiny y xBopmx Ha XCH i3 nopyLieHHsam penakcauii
(0,101 = 0,021 mmonb/n).

06roBopeHHsA

3a paHumu peectpy ADHERE, 30 % xBopux Ha XCH
Manu KOHLEHTPALIl0 KpeaTuHiHy mnasmu KpoBi noHap
2 wmr/pn (0,176 mmonb/n) [13]. Y HawwomMy focnimKeHHi y
»opHoro xsoporo Ha XCH He BUSIBUNM NiABULLEHHS PiBHS
KpeaTuHiHy noHag 0,176 mmonb/n. Beaxanu, Wo Xpo-
HiYHa HMPKOBA HEAOCTATHICTb HasiBHA B pasi 3HMKEHHS
nokasHuka LLIK® meHwwe 3a 60 mn/xs/1,73 M2,

3anexHo Big 3acTocoBaHUx GopMyn po3paxyHKy
LK® otpumanu Taki nokasHuku Yactotv HI y xBopumx
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Ha XCH: 67,8 % - 3a CKD-EPI, 63,2 % - 3a MDRD,
49,4 % —3a Cockcroft-Gault. AHanis yactotn HL 3anex-
Ho Big cbeHoTuny XCH nokasas, Lo Y XBOPUX 3i 3HVKEHOHD
(<45 %) ®B JILU yacTiwe BusBnsoTb UKD meHLe Hix
60 mn/xs/1,73 M2, npoTe Tinbku Npu pospaxyHky LUK 3a
¢dopmynoto CKD-EPI us pisHuus gocsrna ctaTucTuyHol
BiporigHocTi (72 % npu XCHsH ®B npotv 60 % npu
XCH36 ©B; p = 0,0002). BukopucranHs coopmyn MDRD
i Cockcroft-Gault gns pospaxyHky LUK® nigTeepanno
3aranbHy TeHZEHLi0 NepeBaXxaHHs YacToTu BUMNAaKIB
HL y xopux Ha XCH 3i 3HkeHoro ®B JLL: 66,7 % npu
XCH3H ®B npotun 56,7 % npu XCH36 ®B, p = 0,359;
52,7 % npu XCH3H ®B npotu 43,3 % npu XCH36 OB,
p = 0,377 BignoBigHo.

Y pocnipxenHi T. A. Mavrakanas et al. obctexunm
8183 xBopwux Ha XCH 3i 36epexeHoto OB J1LL. Bussunu:
21 % (n = 1733) xBopux manu WKP (3a CKD-EPI)
noHag 90 mn/xe/1,73 M2, 41 % (n = 3369) — B Mexax
60-89 mn/xe/1,73 M2, 38 % (n = 3081) meHLe Hix
60 mn/xs/1,73 m? [14].

Hanbinblwoto 6yna 6asa gaHnx ADHERE xBopux
Ha rocTpy AEKOMMEHCOBaHy CepLeBy HeLOCTaTHICTb.
Ha yac sanyyeHHs 118 465 xsopux 9,0 % i3 Hux manu
LLK® nonan 90 mn/xe/1,73 Mm%, 27,4 % —y mexax 60-89
mn/xe/1,73m2, 43,5 % —30-59 mn/xs/1,73 M2,y 13,1 %
naujieHTiB BCTAHOBMEHA BUpaxeHa HUpKOBa HepocTar-
HicTb (LUK® 15-29 mn/xe/1,73 M%),y 7,0 % —TepmiHans-
Ha H1pKoBa HegocTaTHicTb (LUK <15 mn/xe/1,73 m2). Ane
Tinbkn y 33,4 % yonosikie i 27,3 % XiHOK nonepeaHbo
[iarHOCTOBaHO HUPKOBY HedoCTaTHICTb [13].

3a gaHumu [. A. JNawukyna, nowmnpeHicTs NOMIpHOI
Ta nerkoi HO y xBopux Ha XCH 3i 3HuxeHoto ®B nisoro
LUMyHOYKa cTaHoBuna 26,4 % i 65,0 % BianosigHo, a'y
xBopux Ha XCH 3i 36epexeHoto $B niBoro wnyHouka —
16,9 % 61,3 % BignosigHo [15]. Peaynbratu, ski otpu-
Marnw B HaLWoMy JOCTimKeHHI, 36iratoTbCs 3 BiOMOCTAMM
dhaxoBoi niTepatypu.

[aHi, wo otpumanu C. S. Park et al., caigyats: nowum-
PEHICTb HAPKOBOI ANCAIYHKLT HE BiAPI3HANACS Y XBOPKX
Ha XCH36 ®B i nauienTis 3 XCH3H ®B (49 % npoTu
52 %, p = 0,210) [16]. PospaxyHok LLUK® pocnigHmkm
BUKOHanu 3a dpopmynoto MDRD. My Takox He BU3Hauumnm
CTaTUCTMYHO BIpOrigHY PidHMLIO 3a nowwmpeHicTio HO y
xBopux Ha XCH 3i 3HmxeHow Ta 36epexeHoto B JILL
3a BennunHamu LLK®, wo po3paxosaHa 3a hopmynamm
MDRD Tta Cockcroft-Gault. Ane aHanis yactotn H y
xBopux Ha XCH 3a LLK®, Lo po3paxoBaHa 3a (hopMynoto
CKD-EPI, nokasag BiporigHe nepesaxaHHs TUTOMOI Baru
nauieHTiB i3 HUPKOBOI AUCKDYHKLIEID cepef, XBOpUX Ha
XCH 3i 3HmxeHoto B MW (72 % npw XCH3H ®B npotn
60 % npu XCH36 ®B, p = 0,0002).

Y pocnimxkerHi O. O. XaHtokoBa Ta criBaBT. NMoka-
3aHO, Wo y xBopux Ha XCH npu 36inbLueHHi Wwkanu 3a
LIOKC i ®K 3meHwwyeTbes UKD (r=-0,46, p < 0,001),
nigeuwyetbes cragig XHH (r = 0,50, p < 0,001). Mig
yac kopensuinHoro aHanisy LLK® i ©B J1LL aBTopw oTpu-
Manu NPSIMUIA 3B’AI30K MK LMy nokaHukamm (r = 0,27,
p < 0,05)[17].

Y HaloMmy AOCNimKEeHHI WBKUAKICTb KnyboykoBoi
(insTpadii, Wwo pospaxoeaHa 3a dopmynamm CKD-EPI,
MDRD Ta Cockcroft-Gault, He 3anexana Big cpakuii
BUKMZY NIBOTO LLUMYHOYKA Y XBOPUX HA XPOHIYHY CEpPLIEBY
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HeJoCTaTHICTb iLIEMIYHOTO r'eHedy, ane BCTAHOBMUIIM
KopensAuinHui 38’a3ok Mix OB J1LL i piBHEM KpeaTuHiHy.

Y pocnigxenHi C. S. Park et al. Takox He BU3Ha4eHO
3B'a30k Mixx ®B i WWK® (r = 0,017, p = 0,458), xoua
6yna 3sopoTHa kopensuis Mix LLUK® i log NT-proBNP
(r=-0,298,p < 0,001), aTakox Mix ®Bilog NT-proBNP
(r = -0,238,p < 0,001)[16].

Y po6ori J1. |. 3aropoaHboi 40BEAEHO, LLO 3HKEHHS
LLIK® nos’'sizaHe 3i CTyneHem MOPYLUEHHS CUCTOMIYHOI
dyHkuiT [TLL. Mpo ue cBigumB NpsiMuiA KOPENSALINHWIA 3B'S-
30Kk (r = 0,60; p < 0,05) mix LLIK® i dB J1LL y xBOpPMX Ha
XCHiz®B Il 41,3 + 0,9 %, cepenHin Bik nauieHTiB —
51,3 £ 1,1 poky. CepeaHs KOHLEHTpaLis KpeaTuHiHy y
xBopux Ha XCH ctaHoBuna 85,2 + 0,4 mkmonb/n, wWwo
Bignosigano LUK® Ha pieHi 67,1 + 2,2 mn/xs [18].

Y pocnipxenHi [19] y xBopux Ha XCH3H ®B i3 nomip-
Hoto HIJ nopiBHsHO 3 nerkoro HL i 36epexeHoto doyHKLiE
BUSIBUNM BinbLumni iHaeke macy miokapga J1L (Ha 6,4 %,
p < 0,05iHa 15,1 %, p < 0,05)BHacMioK 36iNbLIEHHS
KiHLEeBO-aiacToniyHoro o6'emy (Ha 8,7 %, p < 0,05iHa
58 %,p > 0,05).Tineptpodito Miokapaa AiarHocTyBanm
y 100 % xBopux. Bussunu icToTHe 3BinblueHHs nces-
foHopmansHoro (30,8 % i 32,5 %) i pecTpuKTMBHOMO
tvniB (13,2 %i29,7 % signosigHop < 0,05) TpaHcmiT-
parnbHoro KpoBoToky. PemopentoBaHHs J1LL Binbysanocs
npw nerkiv i nomipHin HA 38e6inbLuUoro 3a NPOrHOCTUYHO
HECTIPUATIIMBUMI TUNaMW — BUSIBMIEHA EKCLIEHTPUYHA
(71,4 % i78,4 %) Ta koHUeHTpuuHa (27,5 % 121,6 %
BiANOBigHO) rinepTpodist [19].

Y xBopux Ha XCH36 ®B i3 nomipHoto HI nopiBHsiHO 3
nauieHtamu 3 nerkoto HJJ i 36epexxeHoro dhyHKUiE BCTa-
HoBunm Binbwmin KOO (Ha 6,2 %, p > 0,05iHa 7,4 %;
p < 0,05) ta IMMNW (Ha 2,1 %, p > 0,05iHa 6,5 %,
p < 0,05). AHani3 nokasHukie ®B nokasas ii HeBiporigHe
3HWKEHHS 3 nporpecyBaHHam HI: Bin 60,2 + 8,4 % npu
LUIK® noHaz 90 mn/xe/1,73M? 1o 58,5 + 9,1 % npu LLIK®
MeHLe Hix 60 mn/xs/1,73 M2, TinepTpodito miokapaa J1LU
3apeectpyBanu y 84,6 % XBOpWX 3 NErKOK HUPKOBOK
anceyHkuieto Tay 95,1 % i3 nomipHoto HA. Mpwu nerkomy
3HUKEHHI KD KoHUEeHTpWYHY rinepTpodito dikcysanu
y 64,4 % Bunagkis, €KCLEHTPWYHY rinepTpodito — y
19,4 %; npn nomipHin HL KoHUEHTpMYHa rinepTpodis
BusiBneHa y 60,9 % nauieHTiB, eKCLIEHTPUYHA rinepTpo-
is —y 34,1 %. MNutoma Bara nopyLLeHb AiacToniyHol
yHkuii JILL y xBopux Ha XCH30 ®B i3 nerkum i nomipHum
3HKeHHsM LLK® cTaHoBMna: nceBaoOHOPMAnbHOMO —
34,2 %i51,2 %, Tvny nopyLueHHs penakcauii —40,3 %
48,8 % BignosigHo [19].

lMokasaHo, Lo y xBopux Ha XCH 3i 3HmxeHoro OB J1LL
3 MOMIiPHOI0 Ta NETKOK0 ANCAYHKLIIEI HUPOK BiAOYBaETLCA
PEMOZEIIOBAHHS LLSISXOM EKCLIEHTPUYHOI rinepTpodii 3
¢hopMyBaHHAM NCEBLOHOPMASBHOTO i PECTPUKTUBHOIO
TWNIB AjacTonivyHOi ANCAYHKUIT cepus, a y XBOpKX Ha
XCH 3i 36epexeHoto OB J1LL nepeBaxae KOHLEHTPUYHA
rinepTpodis 3 pO3BUTKOM NCEBAOHOPMAILHOTO TUMY Aia-
CTONIYHOT ANCCYHKLi Ta TUMY NOpYLIEHHS penakcayi [15].

3a pesynbsraTamu HaLLoro AOCTIMKEHHS, Y XBOPKX Ha
XCH iwemivHoro rexesy yacrille BUSBASANN AiacTomniyHy
IAMcAyHKLito 3a TUNOM nopyLUeHHs penakcadii (54,8 %),
mMawxe eKBiBaneHTHi YaCTKu NCEBAOHOPMAanbHOro
(26,4 %) Ta pectpukTmBHOro TUNiB (18,4 %) HanoBHEHHS
niBoro wnyHouka, ay 1,2 % xsopux Ha XCH giactoniuHa
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ANCHYHKLIS He BUsiBNeHa. HanBuLLmIA piBeHb KpeaTuHiHy
BU3HAYMNW NP PECTPUKTUBHOMY HanoBHeHHi J1LL, wo Ha
14 % (p = 0,03) nepesuLLyBano Liei MoKasHWK y XBOPUX
Ha XCH i3 nopyweHHsm penakcadii. OTxe, OOHAM i3 YnH-
HUKIB PO3BUTKY HMPKOBOI AMCAYHKLI y xBopux Ha XCH
Moxe OyTW NigBULLEHHS KIHLIEBOTO AiacTOMYHOTO TUCKY,
3 SKUM aCOLIIOETLCSH PECTPUKTUBHE HanoBHEHHS J1LLI.

BucHoBKHM

1. Mpu XCH iwemiyHoro reHesy 3i sHmwxeHow OB
MIBOTO LLTYHOYKA BUSBUN BinbLU BUPaXKEHE NOPYLLEHHS
(hinbTpaLinHOi 3AaTHOCTI HUPOK, HiX y xBOpUX Ha XCH
3i 36epexeroto ®B nisoro wnyHouka. Mix ®B nisoro
LUNYHOYKA Ta BMICTOM KpeaTUHiHy KpOBi BCTAHOBMIM 3B0-
POTHWIA KopensLinHui 38’30k (r = -0,3172;p = 0,003).

2. 3HKEHHS NOKa3HMKa CUCTOMIYHOI LIBUAKOCTI pyXy
naTepanbHoi YacTuHK ibposHoro kinbusa MK acouito-
€TbCS 3i 3HWKEHHAM INbTPaLINHOI 3AaTHOCTI HUPOK 3a
BMiCTOM KpeaTuHiHy (r = -0,531; p = 0,006), LUK® 3a
¢dopmynamm CKD-EPI (r = 0,5586; p = 0,004), MDRD
(r = 0,6254; p = 0,001), Cockcroft-Gault (r = 0,4043;
p = 0,045) y xsopux Ha XCH iwemiyHoro reHesy o6ox
heHoTUNIB.

3. Y xBopux Ha XCH iLuemiyHoro r'eHe3y obox deHo-
TUNIB iHOEKC Macy MioKkapZa, Lo po3paxoBaHa 3a qop-
myrioto Penn Convention, Koperntoe 3 BMICTOM KpeaTuHiHy
kposi (r = 0,95;p = 0,003).

4.Y xBopwx Ha XCH iLuemi4Horo reHesy pecTpuKTvB-
HUA TUN AiaCTONIYHOrO HaMOBHEHHS MIBOMO LUNYHOYKA
ACOLIETLCA 3 BiPOriAHMM NiABULLEHHSIM PiBHA KpeaTy-
HiHy kpoBi Ha 14 % (p = 0,03) nopiBHSHO 3 XBOPVMMU 3
diactoniyHoto aucdyHkuieto J1LL 3a TMNOM nopyLUeHHs
penakcalvji.

MepcnexTuBM NoganbLUKMX AOCHiMKEHb NONAraloTh
Y BUBYEHHI CTPYKTYPHO-YHKLIOHaNbHUX 0COBnmMBOCTEN
cepus y xBopux Ha XCH iLuemivHoro reHesy 3anexHo Big
¢heHOTUNY Ta ypaxeHHs TyOynoiHTepcTuLit.
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Diabetes mellitus (DM) has emerged as a public healthcare problem. Sustained hyperglycemia has been linked with many
complications including impaired male fertility.

The aim of the study: to evaluate the effect of STZ-induced diabetes mellitus on testicular immunomorphology both in
the peripubertal period and adulthood of rats.

Material and methods. Peripubertal male rats were injected with STZ (70 mg/kg), adult rats received 60 mg/kg. Immunohisto-
chemical staining was performed to assess cell proliferation (Ki-67), apoptosis (caspase-3), expression of androgen receptors
(AR), Wilms Tumor (WT1) protein. Also, the morphology of blood vessels was analyzed on the basis of CD34-immunoreactivity.
Taking into consideration the small groups of animals, statistical analysis was made with the Mann—-Whitney U test.

Results. Fewer rows of proliferating spermatogonia were observed in the experimental animals (P < 0.05) of both age groups.
Surprisingly, diabetes resulted in decreased caspase-3 expression (P < 0.05) except for the early period (2 weeks) in the peripu-
bertal group, in which this trend was not observed. The same principles are true in terms of AR expression in seminiferous tubules.
Hyperglycemia prevented immature testes from the complete development but thickens the wallls of microvessels (P < 0.05). Also,
the atrophy of spermatogenic epithelium and Sertoli cells was registered in most tubules of all the experimental groups (P < 0.05).

Conclusion. the diabetic injury of testicular tissue is a long time process possessing characteristic feature in the peripubertal
period, for example, the later development of AR deficiency. In addition, the high level of apoptosis is characteristic of an
immature testis and so is the tendency of caspase-immunoreactivity to persist.

ImyHOMOpdOAOriuHMIA aHaAI3 AEUOK LIYPIB 3i CTPENTO30TOLMH-IHAYKOBAHUM
LYKPOBUM AiabeTom: BiKOBUM acnekT

I.-A. B. KoHppar, |. C. LUnoHbKa, T. B. LLinHKapeHko

Llykposuit giabet (L) — cytTeBa npobnema cuctemn oxopoHu 3nopoB’s. Tpueana rineprrikemis nos’sidaHa 3 G6aratbma
YCKMagHEHHAMM, BKITKOHa04M NOpYLUEHHS (DePTUIBHOCTI YOMOBIKIB.

MeTta po6oTu — OUiHUTW BNMB iHOYKOBAHOTO CTPENTO30TOLMHOM (STZ) LykpoBoro AiabeTy Ha iMyHOMOpPAhonorito Sevok
LypiB y nepunybepratHoMy nepiodi Ta 4OPOCNOMY BiLli.

Matepianu Ta metoau. MNepunybeptatHum camusm wypis yBogunu STZ y fosi 70 mr/kr, Zopocni wypu oTpumysanu 60
Mr/Kr. IMyHoriCTOXiMiYHI peakLii NpoBoavnu Ans ouiHioBaHHS nponidepadii knituH (Ki-67), anontosy (caspase-3), ekcnpecii
peuenTopis aHaporeHis (AR), 6inka nyxnuHu Binemca (WT1). Takox aHanisyBanu mopdonorito cyanH Ha ocHosi CD34-imy-
HOpeaKTUBHOCTI. BpaxoBytoun HEBENWKI rpynu TBAPUH, CTAaTUCTUYHWIA aHani3 3aincH1NM 3a JonoMorot TecTy MaHHa-BiTHi.

Pesynkrati. B excniepumenTansHux T8apuH (p < 0,05) 060x BiKOBWX rpyn CroOCTepirani MeHLLe PsiaKiB CrepMaToroHii, Lo
MITOTWYHO AiNAThCs. [MBHO, ane diabeT Npu3BiB [0 3HWKEHHS ekcnipecii kacnasu-3 (p < 0,05), 3a BUHATKOM paHHBOro nepioay (2
TWXKHI) y rpyni nepunybeprary, B sikiit Lielt TpeHp He 3adpikcoBanmii. MoaibHi 3akoHOMIPHOCTI BUSIBNEHI NS ekcnpecii peLienTopis
aHaporeHis. [lneprnikemis 3anobirna NOBHOLIHHOMY PO3BUTKY HE3PINMX IEYOK, ane NoToBLUMMA CTiHKK MikpocyauH (p < 0,05). Takox
3apEECTPOBaHO aTpodito CriepMaToreHHoro enitenito Ta knitui Ceproni B GinbLUIOCTi KaHaMNbLIB Y BCIX EKCNEPUMEHTANBHUX rpynax.

BucHoBku. [liabeTuyHe NOLUKOMKEHHS TKaHUH SIEYOK — TPUBAMWIA NPOLEC, LU0 Mae xapakTepHi 0cobnmeocTi B nepunybep-
TaTHOMY nepiogi, Hanpuknaz nisHilumi gediunt AR. Kpim TOro, BUCOKWIA piBeHb anonTo3y XapakTepHWiA Anst HE3PINOro sieyka,
K | TEeHOEHUISt 4O 30epexeHHs caspase3-iMyHOPeaKTUBHOCTI.

MMMyHOMop(I)OAOFMHGCKMﬁ adHaAU3 AUYeK KpbIC CO CTPENTO30TOLUH-UHAYLUPOBAHHbIM
caxapHbiM AMabeToM: BO3pacTHOM acnekT
N.-A. B. KoHapar, W. C. LUnoHbKa, T. B. LUnHKapeHko

CaxapHbivt grabert (CLl) ctan 3HaumTenbHOM Npobnemon 30paBooXpaHeHus. AnutensHas runeprivkemMus CBsidaHa co MHOTMMIN
OCTOXHEHWSIMM, BKITHOYas HapyLLEHUst (PePTUNBHOCTM MYXUWH.

Llenb paboTbl — OLEHUTb BIUSHWE MHOYLMPOBAHHOIO CTPENTO30TOLMHOM (STZ) caxapHoro anabera Ha IMMyHOMOPCONOTio
SMYeK KpbIC B NepunybepTaTHOM nepuoae 1 B3pOCriomM Bo3pacTe.
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Marepuansi u metoabl. MepunybeptaTtHeiM caMmuam Kpbic BBogunu STZ B fose 70 Mr/kr, B3pocrible KpbiChl nonyyanit 60 Mr/kr.
MIMMyHOMCTOXMMUYECKVE peaKLyv NPOBOAUIN NS OLeHKV NponndepaLimm knetok (Ki-67), anontosa (caspase-3), akcnpeccuu
peuenTtopoB aHaporeHoB (AR), 6enka onyxonu Bunbmca (WT1). Takke aHann3mpoBany MOpdonorio cocynoB Ha OCHOBE
CD34-ummyHopeakTUBHOCTU. YuuTbIBast HEBOMbLUME FPYMMbl KUBOTHBIX, CTATUCTUYECKMI aHan13 NpoBenM C NMOMOLLIO TecTa
MaHHa—YnTHu.

Pesynbrarthbl. Y akcneprMeHTanbHbIX KMBOTHbIX 061X BO3PACTHbIX Py OTMEYEHO MEHbLLIE PSIA0B MUTOTUHECKN AEMSLLMXCS
cnepmartoroHui (p < 0,05). YameuTenbsHo, HO AMabeT NpUBEN K CHUXKEHUIO akenpeccum kacnasbl-3 (p < 0,05) 3a uckntoveHnem
paHHero nepuoaa (2 Hegenu) B rpynne nepunybeprara, B KOTOPOW 3TOT TPEHA He 3adpmKkenpoBaH. Mogo6HbIE 3aKOHOMEPHOCTM
oBHapyeHbl 1151 3KCNPEeCCcUmn peLienTopoB aHAPOreHoB. MNnepriMkemMmus NpefoTBpaTuia NoTHOLEHHOe Pa3BUTUE HE3PETbIX
SIMYeEK, HO CTEHKM MUKpococyaoB cTanm Tonwe (p < 0,05). Takke 3aperncTpupoBany atpoduio CnepmMaToreHHoro anuTenus
1 knetok CepTonu B GOMbLUMHCTBE KaHarbLEB BO BCEX AKCMEPUMEHTANbHbIX rpynnax.

BbiBoabl. [JnabeTnyeckoe noBpexaeHne TkaHel sudek — AnUTenbHbIA NPoLEece, MMEOLWMIn xapakTepHble 0COBEHHOCTU B
nepunybepTtaTHOM nepuoae, Hanpumep aecuumt AR passrsaetcs BnocneacTaun. Kpome Toro, BbICOKMI ypOBEHb anomnTosa

XapakTepeH ANnA He3peroro anyka, Kak n TeHAeHUNA K COXpaHeHUo caspase3-v|MmyHopeaKTMBHocm.

Diabetes mellitus is considered to be a quite common
cause of infertility worldwide. Unfortunately, this complica-
tion is observed in both diabetes mellitus type 1 and type
2. Inthe latter case, however, the increased aromatization
and circulating estrogens resulting in LH inhibition as
well as obstructive sleep apnea syndrome (with direct
hypoxemic effect and indirect via the hypothalamic—pitu-
itary—gonadal axis) are main contributors to the secondary
(hypogonadotropic) hypogonadism [1]. Nevertheless,
the hyperglycemic state promotes behavioral, structural,
and molecular changes by itself as shown in numerous
previous publications on alloxan- and streptozotocin-in-
duced diabetes in rodents [2,3].

Both reactive oxygen and nitrogen species are known
to be responsible for the modification of intracellular
biomolecules, such as lipids, proteins, nucleic acids, and
carbohydrates, in induced hyperglycemia.

Kanter et al. reported a reduction in the diameters
of seminiferous tubules and spermatogenic cells and
damage to the morphology of the epithelium in diabetic
rats [4,9].

However, there are no scientific papers on the in-
fluence of diabetes on testicular immunomorphology
in the peripubertal period. Indeed, little is known about
the expression of essential genes in testicular tissue.

Although big effort has been made for controlling
blood glucose, the complication of diabetes is still the ma-
jor reason to cause organ dysfunction and death.

Aim
The aim of the study was to evaluate the effect of STZ-in-

duced diabetes mellitus on testicularimmunomorphology
both in the peripubertal period and adulthood of rats.

Materials and methods

Animals. The study was carried out on 48 white out-
bred peripubertal (2-month-old) and 48 sexually mature
(12-month-old) male rats (Table 1) that were acclimatized
to the experimental conditions for at least 1 week prior to
the start of the experiment in lvano-Frankivsk National
Medical University. They consumed a standard laboratory
diet and water according to the policy of free access.
Ethical issues. The study was approved by the Ethi-
cal Committee of Ivano-Frankivsk National Medical Uni-
versity, lvano-Frankivsk, Ukraine (conclusion Ne 109/19).
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All the procedures were carried out in accordance with
the guidelines of the EU Directive 2010/63/EU for animal
experiments.

Induction of DM. The rats were divided into 2
groups: control and experimental. In the experimental
group, diabetes was induced by a single intraperitoneal
injection of streptozotocin (SIGMA, USA) 7 mg/100 g
body weight in immature animals and 6 mg/100 g body
weight in adult animals (dissolved in 0.1 M citrate buffer
solution with pH = 4.5). In order to avoid hypoglycemia
(because of the destruction of B-cells), they received
additional glucose for one day. In the control group of
animals, the equal volume of 0.1 M citrate buffer was
injected intraperitoneally.

Four days later, a blood sample was collected from
the tail vein, and hyperglycemia was confirmed by a blood
glucose level (213 mmol/L). Glucose was determined
using a commercial glucometer (ACCU-CHEK® Active,
Roche Diagnostics, Germany).

Microscopic analysis. All the rats were sacrificed
by means of decapitation two weeks (for the evaluation
of short-term effects) or ten weeks (long-term effects)
after the injections. For light microscopic observa-
tion, the testes samples were fixed in 10 % buffered
formaldehyde, dehydrated in ethanol, and embedded
in paraffin. Then, the blocks were sent to the Depart-
ment of Pathological Anatomy and Forensic Medicine
(Dnipro State Medical University), where the following
steps were done.

The testes tissues were cut into 4-um-thick sections.
The sections were then deparaffinized with xylene and
rehydrated with alcohol and water. The rehydrated sec-
tions were stained with hematoxylin and eosin

Immunohistochemistry. Besides the routine histo-
logical examination (hematoxylin-eosin staining), the im-
munohistochemical analysis was performed according to
the TermoScientific (TS) protocols with primary antibodies:
rabbit anti-Ki-67 (1:400; Abcam, Cambridge, MA, USA),
mouse anti-caspase3 (1:100; TS, CA, USA), mouse an-
ti-WT1 (1:100; Diagnostic BioSystems, CA, USA), rabbit
anti-AR (1:200; TS, USA), rabbit anti-CD34 (1:100; TS,
CA, USA). Visualization system Lab Vision Quanto (TS,
USA) was used with the detection of the protein chain
using DAB Quanto Chromogen (TS, USA) for 4 ym-
thick cut-offs. A negative control slide was prepared from
one specimen using a non-immune solution instead of
the primary antibodies.
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Table 1. Groups of rats according to the age and the duration of hyperglycemia (time after the injection)

Time after the injection, days 2-month-old peripubertal rats (weighing 65-95 g), n
Peripubertal | (control) Peripubertal Il (experiment)

14 (short-term effects)
70 (long-term effects)

12-month-old mature rats (weighing 160-180 g), n

Adult | (control)

Adult Il (experiment)
9 15

9 15

Fig. 1. Mean relative immunoreactive area. A: Nuclear and cytoplasmic AR-immunoreactivity of seminiferous tubule in the peripubertal period (IHC, x400). B: Removed all elements
except the cut of one tubule. C: After the deconvolution, a photo with a brown mask was chosen. D: Binarization is a necessary step for measuring the area occupied by the pigment.

14

Morphometric study. Digital photos were obtained
from the regions of studied tumors using ZEISS Axiocam
512 color camera under Axio Imager.A2 microscope (mag-
nification x100/200/400, depending on the marker). Each
sample was illustrated with 3 photos. The area and linear
dimensions were measured using the tools of ImageJ
1.49v package [6].

Proliferative activity was easily assessed by counting
the rows of Ki-67 expressing spermatogonia. Caspase-3
and AR showed such wide distribution in seminiferous
tubules that required the analysis of the immunopositive
area share (Fig. 7). WT1 expression enables calculating
the mean number of Sertoli cells per tubule. In order to mea-
sure the width of the walls in the microvasculature, three
indicative cross-cut vessels were chosen in any single case.

Statistical analysis was conducted using Statis-
tica software (version 6.1; serial number AGAR 909
E415822FA). Shapiro-Wilk test was used for checking
whether the distribution of the values is normal.

Since the distribution in most parameters was esti-
mated abnormal, Mann-Whitney U test was employed to
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assess the differences amongst the experimental groups,
while Spearman’s rank test was suitable for correlative
analysis. For the effective presentation of such data,
the box and whisker plots were constructed and formatted
using the tools of MS Word 2010. P < 0.05 value was
accepted to be statistically significant [7].

Results

This study examined the short and long term effects of
STZ-induced diabetes mellitus on proliferation, apoptosis,
microvasculature, expression of androgen receptors in
Leydig cells, and the number of Sertoli cells in late puberty
and adulthood.

Proliferative activity. Typically, Ki-67 demonstrates
diffuse or diffusely focal nuclear staining (Fig. 2A). However,
the Ki-67 label was completely focal in weakly stained cells.
Pl of endothelial cells was very high (81.9 (44.3;90.1) %)in
the peripubertal group, indicating ongoing vasculogenesis.
The analogous parameter is lower in the adult group but
insignificantly (Mann-Whitney test, P > 0.05). Although
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Fig. 2. Seminiferous tubules in adult rats with STZ-induced hyperglycemia (8 weeks). A: Subtle degeneration of spermatogenic tissue (H&E, x400). B: Intensive proliferation (Ki-67)
in 2 basal layers of spermatogonia. C: Cytoplasmic caspase-3-immunoreactivity in most cells. D: Relatively rare WT1+ Sertoli cells, weak background reaction in spermatogonia.
E: Mostly cytoplasmic IHC reaction (AR) in both sustentocytic and spermatogenic lineages. F: Highlighted by CD34 accumulation, thick vascular walls were measured in areas with

artificially incoherent testicular tissue. B-F. IHC, x400.

the interstitial hormone-producing cells demonstrated a
relatively low level of Pl (6.2 (3.5; 19.7) %) with signifi-
cantly (Mann-Whitney test, P < 0.05) higher values in
control groups (16.3 (10.6; 54.2) %), it can be at least
partly explained by the more cellular clusters of interstitial
cells in the latter group. In terms of seminiferous tubules,
we found the distinction between control and experimental
groups so vivid, that it was not necessary to calculate PI.
Instead, we compared the number of Ki-67-positive rows
and proved the differences in both adult and peripubertal
rats (Mann—Whitney test, P < 0.05). The farther details
are presented in Fig. 3A, 4A.

Pathologia. Volume 18. No. 1, January — April 2021

Apoptosis. Caspase-3 labels were intracytoplasmic
with the tendency for the perinuclear zone, especially in
spermatogonia (Fig. 2C). We registered caspase-3 ex-
pression in interstitial cells (index of expression 23.7 (14.7;
60.0) %) and in endothelial cells (45.5 (12.1; 83.2) %).

Long-term hyperglycemia (Fig. 4B) induced the lower
levels of caspase-3 reactivity of seminiferous tubules
at both ages (Mann—-Whitney test, P < 0.05). In short-
term groups (Fig. 3B), the drop of the immunoreactive
tubular area was found in adult rats (Mann—Whitney test,
P < 0.05), whereas peripubertal ones retain relatively
high levels of labeling (40-50 %).
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Fig. 3. Short-term effects of diabetes mellitus in peripubertal and adult rats (control (1)
vs diabetic (II) rats).

3A: Ki-67-reactive spermatogonia, rows.
3B: Mean Caspase3-expressing area, % (tubule = 100 %).

=

3C: Mean WT1-positive Sertoli cells per tubule.
3D: Mean AR-expressing area, % (tubule = 100 %).
3E: Mean width of the vascular wall, um.

The asterisks indicate significant difference (Mann-Whitney test, **: P < 0.01,
**%: P < (0.001) between untreated control and STZ-induced diabetic rats.

Peripubertal II*** Adult | Adult 11**

WT1+ Sertoli cells. WT1-immunoreactivity varied
in the samples. Sertoli cells demonstrated intensive and
moderate nuclear staining, whereas in diabetic groups
the Sertoli cells are less numerous (Mann-Whitney test,
P < 0.05) and the intensity of the reaction is significantly
lower (Fig. 2D, 3C and 4C). The results in adult and pre-
pubertal testes were statistically equal (Mann—Whitney
test, P > 0.05)in control, but the number of WT1-positive
Sertoli cells was lower among younger groups with DM
(Mann-Whitney test, P < 0.05).

In addition, in control groups, a few WT1-positive
nuclei were detected in the higher layers among ma-
turing germ cells, mostly in the seminiferous tubules in
late spermatogenesis. Meanwhile, such sections are not
recognized in diabetic groups.

AR. Immunohistochemical study revealed that
the nuclei of spermatogenic lineage (+), Leydig cells
(+++), Sertoli cells (+++), and peritubular myoid cells
(+++) exhibited positive reactivity to anti-AR (Fig. 2E).
The expression of AR in germ cells has been contro-
versial. Area of AR-reactivity correlates with the values
of caspase-3-immunoreactivity (Spearman’s rank test,
r = 0.682, P < 0.05). Consequently, the differences
between groups were similar (Fig. 3D, 4D).

Microvascular morphology (CD34-based).
CD34-immunolabels enable a precise analysis of the mi-
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crovasculature (Fig. 2F). The diameter of microvessels
(with walls) varied between 0.06 and 0.15 mm. The
vascular walls were as thin as 10-40 pym (Fig. 3E, 4E).
In experimental groups, they were significantly thicker
(Mann-Whitney test, P < 0.05).

Discussion

During mitosis, Ki-67 is essential for the formation of
the perichromosomal layer, a ribonucleoprotein sheath
coating the condensed chromosomes. In this structure,
Ki-67 acts to prevent the aggregation of mitotic chromo-
somes [8]. In general, the tendency of spermatogenesis
arrest corresponds to data published by T. Karaca et al.
in their report [9]. However, they did not note the PI for
non-spermatogenic cells.

Caspases are a family of proteins essential in
the apoptotic mechanism. Upon an apoptotic stimulus,
initiator caspases are activated starting the biochemical
apoptotic cascade. The initiator caspases-8 and -9 are
responsible for the extrinsic and intrinsic apoptotic path-
way activation, respectively, leading to the mostimportant
effector caspase activation: caspase-3. Caspase-3 activa-
tion marks the point of no return in the apoptotic process
and is responsible for key proteins cleavage leading to
final cell disassembly [10]. Although we encountered
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some works describing nuclear immunostaining [9], they
seem to be implausible. In all the publications we have
read, the authors report the increased caspase expression
in the spermatogenic tissue of diabetic rats. However, they
applied other methods of registration, what can partly
explain the controversy [9,11]. The fact that some cells
produce both Ki-67 and caspase-3 appears controversial
and requires further investigations.

WT1 is not just known as an immunohistochemical
marker of Sertoli cells but also dictates the development
and hormonal activity of testicular interstitium [12]. Wang
X.N. et al. showed the morphology of WT1-positive Sertoli
cells [13]. However, we did not find any papers assessing
WT1-immunostaining in STZ-induced diabetes, not to
mention the prepubertal rats with this condition. There-
fore, the involution and/or pure development of Sertoli
cells shown in this work suggest the additional pathway
involved in male sexual dysfunction and infertility.

Androgens exert their action through AR and its
signaling in the testis is essential for spermatogenesis.
AR is not expressed in the developing germ cell lineage
so is thought to exert its effects through testicular Sertoli
and peri-tubular myoid cells [14]. Some studies claim
the presence of AR, while other studies deny its appea-
rance. However, both teams agreed that AR has been
implicated in the process of gametogenesis [3,15].
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vs diabetic (Il) rats).

A: Ki-67-reactive spermatogonia, rows.
B: Mean Caspase3-expressing area, % (tubule = 100 %).

C: Mean number of WT1-positive Sertoli cells per tubule.
D: Mean AR-expressing area, % (tubule = 100 %).
E: Mean width of the vascular wall, ym.

The asterisks indicate significant difference (Mann-Whitney test, *: P < 0.05,
**: P < 0.01,**P < 0.001) between untreated control and STZ-induced diabetic

rats.

Adult 1I**

Strong evidence demonstrates CD34 is expressed not
only by MSC but by a multitude of other nonhematopoietic
cell types including muscle satellite cells, corneal kerato-
cytes, interstitial cells, epithelial progenitors, and vascular
endothelial progenitors. In many cases, the CD34(+) cells
represent a small proportion of the total cell population
and also indicate a distinct subset of cells with enhanced
progenitor activity [16].

Conclusions

In conclusion, the diabetic injury of testicular tissue is a
long time process requiring long-term experimental ob-
servations. Therefore, the complete complex of structural
modifications is to be expected in months and, probably,
years after the onset of DM, although the functional
changes along with the hemodynamic disorders might be
obvious even in several days of hyperglycemia. In addi-
tion, rats in the peripubertal period are proved to possess
characteristic features, for example, the later developing
deficiency of AR (P < 0.05 just in the 10 weeks’ group).
Also, the high level of apoptosis is characteristic of an
immature testis and so is the tendency of caspase-immu-
noreactivity to persist. Caspase-3 expression, however,
drops later (P < 0.05) even in the group of reproductively
immature rats.
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MporHocTMYHA LiHHICTb CUPOBATKOBOI KOHLEHTpaUii 6inka S100B
Yy NaL€HTIB y rOCTPOMY NepioAi CNOHTAHHOIO CynpaTeHTOPiaAbHOro

BHYTPiLLHbOMO3KOBOI0 KPOBOBUAUBY

0. A. Ko3bonkiHDAF A, A, Ky3HeLoB(D *AE

3anopi3bknii AepxaBHWUI MeAUUHWI YHIBEpCHTET, YkpaiHa

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60oTn — OUiHWTK iHOPMATUBHICTL CMPOBATKOBOI KOHLUEHTpaUii 6inka S100B y BU3HAYeHHi KOPOTKOCTPOKOBOMO
MPOrHO3y B NaLlieHTiB y FOCTPOMY NEPioi CIOHTAHHOTO CynpaTeHTopianbHOro BHYTPILLHEOMO3KkoBOrO kpoosuuBy (CCBMK)
Ha TIi KOHCEepBATMBHOI Teparnii.

Matepianu Ta metogm. 3AiiCHUNM NPOCNEKTUBHE, KOTOPTHE AOCTIMKEHHS 3 3anyyeHHaM 90 nauieHTiB y rocTpomMy nepioi
CCBMK Ha Tni koHcepBaTVBHOI Tepanii. PiBeHb HeBponoriyHoro Aediumnty ouiHoBanu 3a wkanoto komu Full Outline of
Unresponsiveness, LWKanow komu [asro Ta Wwkarnok iHcynsTy HauioHansHoro iHeTuTyTy 3gopos’s CLUA. 3a agaHumm komm'to-
TepHoi ToMorpadii ronoBHOrO MO3Ky BM3Ha4anu o06’eM BHYTPILLHEOMO3KOBOrO kpoeosunuey (OBMK), o6'em BTOpUHHOTO
BHYTPILUHbOLLTYHOUKOBOrO KpoBoBunuBy (OBBLLK) i 3aranbHuin o6’em iHTpakpaHianbHoi remoparii (30IKI). JlabopatopHi
3pasku kpoBi Bpanu npoTarom 24 roguH Big vacy rocnitanisavii. Bmict 6inka S100B y cupoBaTtLi KpoBi BU3Ha4anm METOLOM
iMyHOo(bepmeHTHOro aHanisy. KombiHoBaHUMM KMiHIYHAMM KIHLEBUMMW TOUKaMK BBaXanu HeCNpuATNVBI BapiaHTy nepebiry
(kniHiko-HeBpooriyHe nmoripLueHHs NnpoTaromM 48 roauH nicna rocnitaniaadii) Ta Hacnigky roctporo nepiogy CCBMK (3Haven-
Hs1 4—6 GaniB 3a MogmdikoBaHo LuKanow PeHkiHa Ha 21 goby 3axBoptoBaHHsi). CTaTUCTUYHE OMpaLtoBaHHs pPe3ynbTaTiB
nepenbayano KopenawuiiH1in aHanis, NoricTUYHUIA perpecinHuin aHania i ROC-ananis.

Pesynkratu. KniHiko-HeBponoriyHe noripLueHHs npotsrom 48 roguH nicns rocnitanisavii 3adikcysamm y 18 (20,0 %) naui-
€HTIB, HecnpuaTAMBWIA Hacnigok roctporo nepiogy CCBMK —y 49 (54,4 %). BctaHoBunw, WO cMpOBATKOBA KOHLEHTPaLis
6inka S100B kopentoe 3 OBMK (R = 0,34, p<0,01), OBBWK (R = 0,39, p<0,01) Ta 30IKI" (R = 0,45, p <0,01), nauieHtn
3 HecnpusTIBMMK BapiaHTamu nepebiry Ta Hacnigky roctporo nepiogy CCBMK yxe B nepuy goby nicnsi rocnitanisawii
BiporigHo BigpisHsnucs Ginbwmm Bmictom Ginka S100B y cuposarui kpoBi (p < 0,0001). Po3pobunu BUCOKOUYTAMBY MyMbTH-
NPEOVKTOPHY NOFCTUYHY PerpeciiiHy MOAenb, LU0 IHTErpye NPOrHOCTUYHY LIiHHICTb CUPOBATKOBOI KOHLUEHTpaLi Binka S100B
3 iHhOpMAaTUBHICTIO KNiHIKO-HEPOBI3yanidaLliiHX NOKa3HMKiB (CymapHUiA Ban 3a LKanoto iHoynbTy HavjioHansHoro iHCTUTY Ty
3popos’st CLUA, OBBLLK) i nae 3amory Bu3Hayatu iHauBigyanbHUin pusvk HECNPUSTAIMBOTO Hacniaky roctporo nepiogy CCBMK
Ha Tni KoHcepBaTWBHoI Tepanii 3 TounicTio 90,0 % (AUC + SE (95 % Al) = 0,95 £ 0,02 (0,89-0,99), p < 0,0001).

BucHoBku. KoHueHTpauis 6inka S100B y cuposarui kposi nauieHTie i3 CCBMK 'y nepLuy o6y nicns rocnitanisauii — iHop-
MaTWBHWA [O4ATKOBUI NOKa3HUK Ans BepudikaLlii KOPOTKOCTPOKOBOMO NPOrHO3y Ha Tii KOHCEPBATUBHOI Tepanii.

Prognostic value of serum S100B concentration in patients with acute spontaneous
supratentorial intracerebral hemorrhage

0. A. Koziolkin, A. A. Kuznietsov

Aim of the work —to evaluate the informativeness of serum protein S100B levels in detection of short-term prognosis in patients
with acute period of spontaneous supratentorial intracerebral hemorrhage (SSICH) on the background of concervative therapy.

Materials and methods. Prospective cohort study of 90 patients with acute SSICH on the background of conservative therapy
was done. Level of neurological deficit was evaluated using Full Outline of Unresponsiveness Scale, Glasgow Coma Scale and
National Institute of Health Stroke Scale. Computed tomography was done to detect the intracerebral hemorrhage volume (ICHV),
secondary intraventricular hemorrhage volume (SIVHV) and total volume of intracranial hemorrhage (TVICH). Laboratory blood
samples were taken within 24 hours of hospitalization. Levels of S100B protein in serum were measured using immunoassay
analysis. Unfavorable variants of course (early neurological deterioration (END) during 48 hours from hospitalization) and disease
acute period outcome of ICH (modified Rankin score 4-6 on the 21t day of the disease) were considered as endpoints. Statistical
processing of the obtained results included correlation analysis, logistic regression analysis and ROC-analysis.

Results. Neurological deterioration during 48 hours after hospitalization was detected in 18 (20.0 %) patients, unfavorable
SSICH acute period outcome was revealed in 49 (54.4 %) patients. It was detected that serum S100B protein correlates
with ICHV (R = 0.34,P <0.01), SIVHV (R = 0.39,P<0.01)and TVICH (R = 0.45, P <0.01). Thus, the patients with unfa-
vorable SSICH acute period course and outcome are characterized with the higher S100B protein levels (P < 0.0001). High
sensitive multipredicive logistic regression model that integrates prognostic value of serum of S100B protein concentration with
informativeness of clinical, neurological parameters (National Institute of Health Stroke Scale score, SIVHV) was elaborated.
It helps to detect the individual risk of unfavorable acute SSICH period outcome on the ground of conservative therapy with
the accuracy 90.0 % (AUC + SE (95 % Cl) = 0.95 + 0.02 (0.89-0.99), P < 0.0001).

Conclusions. Serum S100B protein levels in patients with SSICH on the 1% day after hospitalization is the informative addi-
tional parameter in verification of short-term prognosis on the background of conservative therapy.
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MporHocTMueckoe 3HaueHUe CbiIBOPOTOUHOM KOHLIEHTpauuu 6eaka S100B
Y NaLUeHTOB B OCTPOM NEPUOAE CMOHTAHHOTO CyNpPaTeHTOPUaAbHOrO BHYTPUMO3rOBOro
KPOBOM3AMAHUA

A. A. Ko3énkuHh, A. A. KysHeLioB

Llenb paboTbl — OLEHNTL MHEHOPMATUBHOCTL CbIBOPOTOYHOM KOHLIEHTpaLumn 6enka S100B B onpeaeneHum kpatkocpoyHOro
MpOrHo3a y NaLMeHTOB B OCTPOM NMEPUOE CMOHTAHHOTO CynpaTeHTOPUanbHOro BHYTPUMO3roBoro kposomanusHis (CCBMK)
Ha (poHe KOHCepBaTUBHOW Tepanuu.

Matepuanbi U metoabl. [poBeAeHO NPOCMEKTUBHOE, KOTOPTHOE UCCrenoBaHne ¢ BkModeHneM 90 NauMeHToB B OCTPOM
nepvoge CCBMK Ha dhoHe KOHCepBaTUBHOI Tepanuun. YpoBeHb HEBPONOTMYECKOro AedrLmTa OLEHMBANN Mo LUKane KoMbl
Full Outline of Unresponsiveness, Lukane koMbl [Ma3ro 1 wkane nHcynsta HaumoHanbHoro uHcTUTyTa 3goposbs CLUA. Mo
ZaHHbIM KOMMbLIOTEPHO TOMOrpachvK roNIOBHOMO MO3ra onpeaensiny 06beM BHyTPUMO3roBoro kpoeouanusiHus (OBMK), obbem
BTOPWYHOTO BHYTPUXENYA04KOBOMO kpoBouanusiHusa (OBBXKK) n obwwwmit obbem uHTpakpaHuansHoii remopparun (OOUKT).
3abop nabopaTtopHbIx 0O6pa3LOB KPOBW OCYLLECTBMSAN B TedeHne 24 yacoB nocne rocnutanuaaumn. Cogepxaxve benka
S100B B CbIBOPOTKE KPOBW OMPEAENsiniv METOLOM MMMYHOChEPMEHTHOTO aHanuaa. B kauecTBe KOMOMHUPOBAHHbIX KIMHUYECKNX
KOHEYHbIX TO4eK paccMaTpyBany HebnaronpUsTHbIE BapUaHTbl TEYEHNS (KIMHMKO-HEBPOMOMMYECKOe YXyALLEHe B TeHeHune 48
4acoB nocre rocnuTanusauun) u ucxoaa octporo nepuoga CCBMK (3HaveHne 4—6 6annos no MoanduLMpOBaHHON LIKane
PaHKkuHa Ha 21 cyTkn 3aboneBaHus). Ctatuctnieckas 06paboTka NomnyyYeHHbIX PesynbTaToB BKII0Yana KoppensiLMOHHbIA
aHanms, NorncTUHECKUn PerpeccnoHHbIn aHanna n ROC-aHanus.

Pesynbrathl. KnnHUKO-HEBPOMOrMyeckoe yxyalleHne B Te4eHue 48 4acoB nocrne rocnutanusaunm 3adukcuposaHo y 18
(20,0 %) nauwueHToB, HebnaronpusATHbIN 1cxod octporo nepuoga CCBMK —y 49 (54,4 %). YcTaHOBNEHO, YTO KOHLIEHTPa-
ums Genka S100B B coiBopoTke kpou koppenupyet ¢ OBMK (R = 0,34, p <0,01), OBBXK (R = 0,39, p <0,01) n OOUKI
(R = 0,45, p <0,01), nauneHTsbl ¢ HEOGNAroNPUATHLIMM BapuaHTammn TedeHns 1 ucxoga octporo nepuoga CCBMK yxe B
nepBble CYTKW Mocne rocnuTan1saumm JOCTOBEPHO OTnMYaloTcs 6onee BbICOkUM cogepxarnem benka S100B B coiBopoTke
kpoBu (p < 0,0001). PaspaboTaHa BbICOKOHYBCTBUTENbHAS MyNbTUNPEAMKTOPHAS NOrMCTUYEeCKas perpeccMoHHas Mogenb,
KOTOpasi UHTErPUPYET NPOTHOCTUYECKYH LIEHHOCTb ChIBOPOTOYHOM KOHLEeHTpauwmn 6enka S100B ¢ MHOpMaTUBHOCTbLHO K-
HUKO-HEPOBM3yann3aLMOHHbIX NokasaTeneii (CyMMapHbIi 6ann no Lkane UHCynsTa HaunoHansHoro MHCTUTYTa 300poBbS
CLLUA, OBBXK) 1 no3sonsieT onpenensts MHAvBMAYanbHbIA puck HebnaronpusTHoro nexoga octporo nepuoga CCBMK Ha
dhoHe koHcepBaTvBHOW Tepanuu ¢ TodHocTbio 90,0 % (AUC + SE (95 % W) = 0,95 £ 0,02 (0,89-0,99), p < 0,0001).

BbiBoabl. KoHueHTpauus 6enka S100B B cbiBopoTke kposu naumeHToB ¢ CCBMK B nepBble CyTkM nocne rocnutanuaaumm —
MH(OPMATVBHbIV JOMOMHUTENbBHBIV MOKa3aTeb Ans BepudyKaLumm KpaTKOCPOYHOrO NPOrHo3a Ha (hOHEe KOHCEPBATWMBHOM

Tepanuu.

Mo3skoBuit iHcyneT (MI) — oHa 3 NPOBIAHUX NPUYKH
CMepTHOCTI 1 iHBanign3aLlii HaceneHHs B BinbLUocTi kpaiH
CBITY, i HANGINbLL PYWHIBHUM Y MEAUKO-COLLianbHOMY ac-
nekTi nigTunom MI € COHTaHHWIA BHYTPILLHLOMO3KOBUI
kpooBunve (CBMK), sKuiA, XO4 | € MEHLL NOLUMPEHUM,
HX IHCDaPKT MO3KY, BUPI3HSETLCS iICTOTHO BULLIMM MOKa3-
Hukom DALY (disability-adjusted life year), To6To cyTTeBO
GinbLUOO NIHINHOK CYMO NOTEHLAHNX POKIB XUTTS, L0
BTpaYeHi BHACnigOK 3yMOBMEHOI LM 3aXBOPIOBAHHSM
HenpavesgaTtHoCTi Ta nepeayacHoi cmepTi[1]. Mpotsarom
nepLuoro Micsius nomvpatoTe 4o 40 % XBOpUX, YNPOJOBXK
nepLioro poky — o 54 %, a cepeq TMX NaLieHTiB, XTO
BIKUB, Tinbkn 10 % ocib noBepTatoTLCS A0 MOBHOLHHOMO
xutTs [2].

lMepcnekTMBHUM y HaNPsiMi BOOCKOHANEHHS HaaHHs!
[IOMOMOTMN LIbOMY KOHTUHTEHTY XBOPUX € pO3pobneHHst
iHbopmaTUBHUX KpuTEpiiB BepudikaLii KOpOTKOCTPO-
KOBOrO MPOrHO3y Afsl SIKOMOra paHHbOI igeHTudikauii
nauieHTiB i3 NiABULLEHUMW PU3NKaAMU HECTIPUSTIIMBIX
BapiaHTiB nepebiry Ta Hacniaky roctporo nepiogy CBMK
Ha TMi KOHCEpBAaTUBHOI Tepanii ik CKNagoBoi NiarpyHTA
[N CBOEYACHOTO YXBaIEHHs1 ONTUMAarbHUX NikyBasb-
HO-TaKTUYHMX pileHb [3]. Yce BuknageHe AeTepMiHye
NOCUMEHUN iHTepec HayKOoBLiB A0 OOCNIAXEeHb, Lo
CMpsIMOBaHiI Ha MOLLIYK CUPOBATKOBUX MapKepiB, siki AatoTb
3MOry MigBMLLMTY TOYHICTb 00’ ekTHBI3aLi iHiLianbHOT Ts-
KOCTi ypaxkeHHs LiepebparnbHuX CTPYKTYp, a OT)Xe HajaTu
iHpopMaLLito, KOPUCHY B NPOrHOCTUYHOMY acrekTi, BXe B
ne6toti CCBMK [4].
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IHcbopMaTHBHICTb CMPOBATKOBOMO MapKepa ypaxeHHs
TOrIOBHOTO MO3KY Ta [OUIMbHICTb 10r0 3aCTOCYBaHHS Yy
KMiHIYHIN NPaKTULi BU3HAYaOTHCA BiGMNOBIGHICTIO TakuM
KpUTEepisiM: BCOKa CneLmdivHICTb Woao LepebpanbHmx
CTPYKTYP, BUCOKA YYTMBICTb [10 YLUKOZKEHHS FONOBHO-
ro MO3KY, BiACYTHICTb 3HAYYLLOr0O BMAMBY CTaTi Ta BiKy
Ha BapiabenbHICTb NokasHMKa, TEXHIYHA MOXNMBICTb
LUBWIKOTO BU3HAYEHHS B CUPOBATLYi KPOBI, MPOrHO30BaHUI
(NiHIAHWI?) B3aEMO3B'A30K MiX CHPOBATKOBOIO KOHLIEH-
Tpaui€to Ta TAXKICTIO AECTPYKLii HepBOBOI TKAHUHW. YCiM
umMm kpuTepiam eignosigae 6inok S100B, sikuii € ogHUM i3
HabinbLU iHOpPMaTUBHIX MapKepiB ypaXeHHS roNoBHO-
ro Mo3ky. binok S100B HanexuTb o cimeincTea bararo-
¢hyHKUioHanbHUX BinkiB S100, ski peaniaytoTb YACNEHHI
NNenoTPONHi ePeKTu: 3MiINCHIOTL BHYTPILLHBOKIITUHHY
Ta eKkcTpauentonsapHy perynsuito 6aratbox npoLecis,
3abe3neyytoTb picT KNiTWH, BepyTb yyacTb y perynsuii
KMITUHHOIO LMKy TOLLO.

Binok S100B cneumdivHMiA Ans rofioBHOTO MO3KY (Mo-
Hag 95 % nyny LOoro NpoTeiHy B opraHiaMi Mae rniansHe
NOXOKEHHS Ta CUHTE3YETHCS NEPEBAXHO acToLMTaMK),
yepe3 dochopunioBaHHs iHWKMX BinkiB Gepe yyacTb y
TpaHCAYKUii HEepBOBOrO iMMynbCy, a OTxe 3abesnevye
npovuecu nnactuyHocTi. MiHiManbHa MonekynsipHa maca
3yMOoBIKoe nerky andysito binka S100B y cpoBaTtky KpoBi
3a YMOB YLUKOKEHHS remaTo-eHuedbaniyHoro 6ap’epa
6yab-sKoro reHesy [5].

Y BaraTbox KniHiYHUX JOCHILKEHD, L0 CTOCYHTLCS
LIbOrO MoKa3HuKa, BUBYaNW nepeayciM acnekTu ioro ai-
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arHOCTUYHOI iHPOPMATMBHOCTI K KPUTEPIto KinbKICHOrO
OLjiHKOBaHHSI TSHKKOCTI BiAMOBIAHWX AECTPYKTUBHUX NPOLie-
cis [6-9]. Ane BigcyTHi po60TH, LU0 NPUCBSAYEH] BUBYEHHIO
MOMXIIMBOCTi BU3Ha4eHHs BMicTY Ginka S100B y cuposarui
KpoBi nauieHTiB i3 CBMK ans nigBuLLeHHs TOUHOCTI py-
TWHHOT KMiHiKO-HenpoBi3yanidauinHoi BepudikaLii kopoT-
KOCTPOKOBOrO NPOrHO3y Ha Tri KOHCEpPBATMBHOI Tepanii.

Merta po6otu

OuiHuTK iHOPMATUBHICTL CMPOBATKOBOI KOHLIEHTpaLi
6inka S100B y B3Ha4eHHi KOPOTKOCTPOKOBOTO MPOrHO3Y
B NALJEHTIB Y FOCTPOMY NePIofi CIOHTAHHOTO CynpaTeHTo-
pianbHOro BHYTPILLHEOMO3k0BOrO kpososunney (CCBMK)
Ha TNi KOHCEpBaTUBHOI Tepanil.

Marepianu i meToAU AOCAIAKEHHA

Ha 6asi BigaineHHsi rocTpyx nopyLueHb MO3KOBOTO KpO-
Boobiry KHIM «Micbka nikapHsa Ne 6» 3anopiabkoi Micbkoi
pagv BUKOHaNu MPOCNEKTUBHE, KOTOPTHE, MOPIBHSAMNbHE
focnipxeHHs 3 3anyyeHHsaM 90 (48 YonoBIKiB i 42 XiHKK,
Bik — 66 (59; 74) pokiB) XBOPMX Ha MO3KOBUI remopa-
riYHUA iHCcynbT. Kputepil 3anyyeHHs B OOCHIIXEHHS:
CMOHTaHHUI (rinepTeH3MBHWIA) cynpaTeHTopianbHUiA
BHYTPIiLULHBOMO3KOBWIA KPOBOBMMWB; rocnitanisauis B
TEpMiH <24 roguHu Big, fie6oTy 3aXBOPIOBaHHS; NignucaHa
iHbopmoBaHa 3rofa Ha y4acTb Y AOCHIMKEHHI.

KniHiko-HeBpomnoriyHe 0BCTEXEHHS 34iNCHIOBANM
nif, Yac HaAXOMKEHHs y cTauioHap i B auHamiLi nepebiry
rOCTPOro nepiogy 3axBOPOBaHHS, BOHO nepegbayano
OLjiHIOBaHHS 3a wWkanamu: 1) wkana komu Full Outline
of UnResponsiveness (FOUR); 2) wkana komu Masro
(Glasgow Coma Scale — GCS); 3) wkana iHcynsry Hauj-
OHarnbHoro iHcTuTyTy 3n0poB’st CLUA (National Institute of
Stroke Health Scale —NIHSS). Bisyanizavito LiepebparbHux
CTPYKTYp BMKOHamnM METOA0M KOMM'HOTEPHOT TOMOrpadii 3a
[onomoroto anaparis Siemens Somatom Spirit (Penepartvie-
Ha Pecny6nika HimeyunHa) abo Toshiba Asteion (AnoHist).
O6’em BHyTpiLLHEOMO3KOBOTO KposoBunmay (OBMK) pospa-
XOBYBar 3a PopMyroH0 enincoifa; BUPaxXeHICTb fatepars-
HOT AMcrokauii cepeanHHIX CTPYKTYp MO3KY — ik cepeaHe
B 3CyBY MPO30POI NEPETUHKM Ta enichiaa; 06'eM BTOPUHHOTO
BHYTPILLUHBOLLNYHOYKOBOrO kpososunmey (OBBLLK) — 3a
dopmynoto: OBBLK = e(IVHS/5), ae IVHS - 3HayeHHs
cymapHoro 6ana 3a Lwkanoto Infraventricular Hemorrhage
Scale [10]. 3aranbHuin 06’'em iHTPakpaHianbHoi remoparii
(3OIKT) Bu3Ha4anu, cymytoum OBMK Tta OBBLLUK. Yci navy-
€HTW OTPUMAIN KOHCYILTaLLito Heypoxipypra.

KpuTepii HEBKMIOYEHHS B LOCHIAXKEHHS: rOCTPI
NOpYLLUEHHS MO3KOBOro KpoBOObiry B aHaMHesi; BHy-
TPILUHBOMO3KOBWIA KPOBOBWIMB, LLIO 3yMOBIEHUI Liepe-
6panbHUM iHgapKTOM, NyXMMHOK rONIOBHOTO MO3KY abo
NPUAMaHHSIM aHTUKOArynsHTHOI Tepanii; roctpe dhokanb-
HE ypaxeHHs1 LepebpanbHNX CTPYKTYp iHLLOMO reHesy
Ta foKanisaLii; HasiBHICTb NoKasaHb 4O OnepaTUBHOMO
nikyBaHHS 3a pesynsratamu KOHCynbTaLii Hempoxipypra;
3aXBOPIOBAHHSA 3ananbHOro (3okpema iHGeKLiNHOro)
r'eHe3y Ha yac rocnitanisadlii; 3nosiKicHi HOBOyTBOPEHHS;
[eKOMMNEHCOBaHa CoMaTyHa NaTonoris.

MpoTtsrom 24 roauH nmicnsa rocnitanisawii B ycix
nauieHTiB 3aiicHioBanu 3abip nabopaTopHux 3paskis
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kpoBi HaTLe. CupoBaTkoBi koHLeHTpauii 6inka S100B
BM3HaYanum mMeTtofoM iMyHO(EepPMEHTHOrO aHanisy 3
BUKOpUCTaHHsSIM Habopy peakTusis CanAg® S100 EIA
(catalog No: 708-10, Fujirebio Diagnostics AB, LLIseLis)
Ha iMyHobepmeHTHOMY Kommnekci ImmunoChem-2100
(CLLA) y kniHiko-giarHocTuyHi nabopartopii YHiBepcu-
TETCbKOI KMiHik 3anopi3bkoro AepXaBHOTO MeanyHOro
YHiBEPCUTETY.

£k onTManbHy nikyBanbHy TakTUKy 3a pesynbrara-
MW KOHCYnbTaLji Helipoxipypra obpanu KoHCepBaTUBHY
Tepanito, siky npu3Hayanu 3a YHicpikoBaHuM NPOTOKONOM
HaJaHHs MeauYHOl AOMNOMOrK nauieHTaM i3 MO3KOBUM
reMopariyH1M iHCymnbTOM, L0 3aTBEPKEHUI HaKa3om
MiHicTepcTBa 0xopoHM 300poB’st YkpaiHn Ne 275 Big,
17.04.2014 p. Ha Tni KOHCepBaTMBHOI Tepanii peecTpy-
BanM Taki KOMBIHOBaHI KiHLEBI KIiHiYHI TOYKW: 1) paHHE
KNiHIKO-HEBPOIIOriYHE NOrIPLIEHHS (HACTaHHS MPOTSIOM
48 roguH nicns rocniTanisauii ogHiei abo aekinbkox i3
nopin: 36inbLUeHHs BUPaXeHOCTi 3aranbHOMO3KOBOMO
CYHOPOMY (3HWXEHHS CyMapHOro 6ana 3a LLKano Komu
FOUR 22), nornubneHHs HeBponoriyHoro aediunty
(36inbLueHHst cymapHoro 6ana 3a NIHSS 24), netanbHuii
KiHeUb); 2) HECTIPUATIIMBMIA HACMIZOK roCTPOro nepio-
ny CCBMK (3HaveHHsi 4—6 GaniB 3a moaudikoBaHo
wkanoto Perkita (modified Rankin Scale — mRS) Ha
21 poby 3axBOpOBaHHS) iHTErPYE BUNaAKM neTansbHOro
KiHLUSI MPOTSIrOM rocTpoOro nepiofy 3axBOPHOBaHHS, a
Takox rmmboky iHBaniauaauito (3HayeHHs 4-5 Ganie 3a
mRS Ha 21 oby CCBMK). 13 gocnimpxeHHs BUKntovanu
navuieHTiB i3 NigTBEpOXEHOI aHEBPU3MOIO YK apTepioBe-
HO3HO ManbopMaLlieto LepebpanbHux cyanH Ta/abo
eKcTpaLepebpansbHOK NPUYMHOK NETanbHOro Hachiaky
3a pe3ynbsrataMy NaTonoroaHaToOMIYHOro AOCHIMKEHHS.

CraTtncTuyHe onpavtoBaHHs pesynsTaTiB BUKOHamNM,
BUKopucToBytoumn nporpamu Statistica 13.0 (StatSoft
Inc., USA, cepintinii Homep JPZ8041382130ARCN10-J) i
MedCalc (version 18.2.1). 3a pe3ynsratamut OLiHIOBaHHS
po3noginy NokasHuKis (3a Aonomoroto kpuTepito Llanipo—
Binka) obpanu BUrmsig4 onmMcoBoi CTaTUCTUKKM (MediaHa
Ta MDKKBApTUNbHWUI iHTepBan), iIHCTpYMeHT BepudikaLlii
BiAMIHHOCTEN KiNMbKICHUX NOKa3HWKIB MiXX BOMA He3anex-
HUMK BUbGipkamu (kpuTepit MaHHa—BiTHi). Bukopuctanu
TaKoX KOpensALifHWiA aHani3 i3 po3paxyHKom koedilieHTa
paHroBoi kopensuii CnipmeHa, NoriCTUYHUI perpecinHni
aHania, ROC-aHani3 i3 BU3Ha4eHHsIM MOKa3HUKIB Yy TIIMBO-
cTi (sensitivity —Se) Ta cneuudiyHocTi (specificity —Sp)
NPOrHOCTUYHUX KpUTEpIiB, nopiBHANbHMIA ROC-aHanis.
KpnTuyHum BBaXKanu piBeHb CTaTUCTUYHOI 3HAYYLLOCTI
p <0,05.

PesyAabTati

KniHiko-HelpoBisyanisavjiHa xapakTepucTka 3aranbHoi
KOTOpTM MauieHTiB y nepLuy [oby 3aXBOPHOBAHHS: 3Ha-
YyeHHs cymapHoro 6ana 3a wkanot komm FOUR — 16
(14; 16), 3Ha4eHHs cymapHoro 6ana 3a GCS - 13 (12;
15), 3HauveHHs cymapHoro 6ana 3a NIHSS - 14 (10; 17),
OBMK —12,3 (5,7; 24,4) mn, BupaxeHicTb J1[] cepeamnH-
HUX cTpykTyp mo3ky — 2,0 (0,0; 4,0) mm, OBBLUK —
6,0(0,0; 15,7) mn, 30IKI" —21,6 (10,6; 45,3) mn. KoHueH-
Tpauis binka S100B y cuposarui kposi — 130,3 (124,7;
135,5) Hr/n.
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Ta6nuus 1. OuiHOBaHHS iHPOPMAaTUBHOCTI KNiHIKO-HENPOBI3yani3aLiiH1X NOKa3HUKIB
i cupoBaTkoBOi KOHLeHTpaUii Birka S100B y BU3HaueHHi iHAMBIQYyanbHOMO pU3nKy
KniHiko-HeBPOMOriYHOro noriplieHHs B nauieHTie i3 CCBMK npotsrom 48 roguH nicns
rocnitanisauii (peaynsrati OriCTUYHOTO PErpecinHoro aHaniay)

Lkana komm FOUR
GCS

NIHSS

OBMK

no

OBBLLK

30IKI

BwicT 6inka S100B
y CUpoBaTLji KPOBI

YHiBapiaHTHa norictTuyHa Mopenb MHOXWUHHOT

noricTU4HoOI perpecii

perpeciiiHa Mogenb

b |Bwes %m

BLU (95 % A1)

0,54 (0,40-0,74)  0,0001
0,63(0,49-0,81)  0,0003

119 (1,07-1,33)  0,0019

1,05 (1,03-1,08)  <0,0001

1,83(1,39-240)  <0,0001  1,73(1,24-2,39) 0,001
1,09 (1,05-1,14)  <0,0001 1,07 (1,03-1,12)  0,0004
1,05 (1,03-1,08)  <0,0001

1,06 (1,00-1,14)  0,0400

Tabnuus 2. AHania kniHiko-HelpoBi3yanisaLiiiHUX NOKa3HUKIB i CUPOBaTKOBOT
KoHLeHTpauii 6inka S100B wopgo Hacniaky roctporo nepiogy CCBMK, Me (Q,,; Q,,)

MNMoka3Huku, Hacnigok roctporo nepiogy CCBMK
OfIMHULi BUMiPIOBaHHSA

Wkana komn FOUR, 6an
GCS, 6an

NIHSS, 6an

OBMK, mn

na, mm

OBBLK, mn

3O0IKT, mn

CupoBaTKoBa KOHLIEHTpaLLis

6inka S100B, Hr/n

Hecnpusatnusuin (n = 49)
) ( )

14 (14; 16 16 (15; 16 0,0046
12 (11; 13) 15 (13; 15) <0,0001
17 (14; 19) 10 (8; 13) <0,0001
22,0 (10,9; 43,5) 7,7 (4,4, 13,0) 0,0003

30 (1,5;4,5) 0,0 (0,0; 2,0) <0,0001
13,5 (6.0; 30,0) 0,0 (0,0; 3,3) <0,0001
39,2 (25,2; 66,7) 10,5 (4,6; 16,0) <0,0001
133,4 (130,3; 140,2) 124,7 (112,8;1284)  <0,0001

Ta6nuus 3. OuiHOBaHHS iHPOPMATMBHOCTI KNiHIKO-HENPOBI3yani3aLiiH1X NOKa3HUKIB
i cupoBaTkoBOi KOHLeHTpaUii binka S100B y BM3HaueHHi iHAMBIAyanbHOMO pusmKy
HecnpuaTnMBoro Hacnigky roctporo nepiogy CCBMK (pesynbratit noricTuyHoro

perpeciiiHoro aHaniay)

LLkana komn FOUR
GCS

NIHSS

OBMK

ng

OBBLK

30IKr

BwmicT 6inka S100B
y CUpOBaTLji KPOBI

Mogenb MHOXWUHHOT
NoricTU4HOI perpecii

YHiBapiaHTHa norictu4Ha

perpeciiHa mogenb

o |Bwes %m

BLU (95 % fI)

0,51(0,34-0,77)  0,0013

0,52 (0,39-0,70)  0,0003

1,63 (1,31-1,79)  0,0019 1,46 (1,18-1,82)  0,0005
1,10 (1,05-1,16)  0,0001

1,91(1,45-2,52)  <0,0001

1,16 (1,08-1,25)  0,0001 1,14 (1,04-1,25)  0,0068
1,11 (1,06-1,16) <0,0001

1,13 (1,06-1,22)  0,0006 1,95(1,01-1,19)  0,0354

Ha nigctasi kopenauinHoro aHaniy BCTaHOBUMM:
cupoBaTkoBa KoHLeHTpaLis binka S100B y nauieHTis i3
CCBMK acouinnosaHa 3 OBMK (R =0,34,p<0,01), OBBLLK
(R = 0,39, p <0,01) Ta 30IKI" (R = 0,45, p < 0,01).
3adpikcyBanu MixrpynoBi BiAMiHHOCTI LibOro MOKasHuKa:
135,6 (133,6; 142,5) vr/n npotn 129,0 (121,1; 133,1) Hr/n
y cybkoroptax nauieHtis 3 OBMK >30 mn (n = 20) Ta
OBMK <30 mn1 (n = 70) BignosigHo (p < 0,0001), 134,0
(131,1; 136,3) Hr/n npotn 129,3 (120,6; 133,9) Hr/n 'y cy6-
koropTax nauiexTia 3 OBBLUK>30 mn (n = 23)i OBBLLK
<30mn(n = 67)signosigHo (p = 0,0071),134,0(132,8;
136,2) Hr/n npotun 129,0 (120,6; 133,4) Hr/n y cybkoropTax
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nauienTis i3 30IKI >40 mn (n = 25) ta 30IKI <40 mn
(n = 65) BignosigHo (p = 0,0004).

KniHiko-HeBposnoriyHe noripleHHs npotarom 48
rogvH nicns rocnitanisauii BusHaumm y 18 (20,0 %)
ocib, us cybkoropTa nauieHTiB y nepluy foby BigpisHs-
nacs TSHKYUMM YLLIKOMXKEHHAM LepebpanbHUX CTPyKTyp
3a JaHWMK HeVipoBi3yani3aLiHOro AOCHIMKEHHS, WO nia-
TBepaKyBanocs BuLLmMMu 3HaveHHsaMu OBMK (45,7 (13,6;
70,8) mnnpotn 11,2 (5,6; 18,5)mn, p = 0,0006), /11 (4,5
(2,5; 6,5) mm npotun 1,5 (0,0; 3,0) mm, p = 0,0002),
OBBLIK (30,0 (11,8; 41,0) mn npotu 3,3 (0,0; 11,0) mn,
p = 0,0002), 30IKT (73,3 (51,5; 101,2) mn npotu 16,1
(9,8;29,8) Mn, p <0,0001) i 3ymoBntoBano 3aranom rmub-
LU HeeponorivHvn gedpiumt 3a NIHSS (17 (14; 19) npotu
14 (10; 17), p = 0,0492), GCS (12 (11; 13) npotn 14
(12;15), p = 0,0274), wkanoto koM FOUR (14 (14; 15)
npotu 16 (14; 16), p = 0,0040), a Takox BinbLuni BMICT
6inka S100B y cupoarui kpoBi (134,9 (133,2; 139,5) Hr/n
npotv 129,5 (122,0; 133,8) vr/m, p = 0,0112). BuseneHi
MDXrpynoBi BigMIHHOCTi MOSICHIOKOTb pe3ynbTaTi yHiBapi-
@HTHOTO NOTCTUYHOTO PErpecinHoro aHaniay, Lo noka-
3anu: KniHiko-HempoBi3yanisaLiiHi NoKasHWKK Ta BMICT
6inka S100B y cupoBaTtLj KpoBi acowiioBaHi 3 pU3vKOM
paHHBOrO KniHiko-HeBponoriyHoro noripiuenHs (PKHIM).
3a JaHVMKU MHOXWHHOTO NOTICTUYHOTO perpecinHoro
aHanisy, HesanexHui 3B’a30K i3 KyMyNATUBHO KiHLIEBOK
TOuKOHO NiaTBepakeHo Tinbkn Ans J1 ta OBBLLUK, a BmicT
6inka S100B y cnpoBaTLii KpOBi HE BKMKOYEHWIA Y MyMbTH-
NPEaVKTOPHY NMOTICTUYHY perpeciiHy Mogens (mabs. 1).

Hecnpustnuemin Hacnigok, a came 3HayYeHHs 4—6
6anis 3a mRS Ha 21 noby CCBMK 3apeectpysanu y 49
(54,4 %) nauienTis. CTpykTypa Li€i KOMBIHOBaHOI KITiHiY-
HOI KIHL|eBOI TOUKM: NeTanbHWiA KiHeLb NPOTSATOM rOCTPOro
nepiogy CCBMK — 13 (26,5 %) Bunagakis (14,4 % Big
3aranbHoi KinbKocTi navieHTis); rmuboka iHBanigu3aais,
3HauyeHHs 4-5 6anie Ha 21 foby 3axBoprOBaHHS (Hecnpu-
ATAVBUN PYHKLIOHAMNbHWUIA HACMifoK rocTporo nepiogy
CCBMK) — 36 (73,5 %) oci6 (40,0 % Big 3aranbHoi
KOropT¥ XBOpMX). PesynbraTyt MOpiBHANBLHOMO aHanisy
KniHiKo-HEMpOBi3yani3aLliiHuX NoKasHUKIB i BMICTY Ginka
S100B y cpoBaTLi KpoBi LLOAO HACMIAKY rOCTPOro nepio-
ny CCBMK HaseneHi B mabnuui 2.

3a gaHumu, Lo HaBeaeHi B mabnuyi 2, rpyna nauieH-
TiB, y sikvx roctpun nepiog CCBMK maB Hecnpusitivuia
Hacnigok, y nepluy Aoby 3axBoptoBaHHS BiporigHO Bia-
PI3HANACS THKYUM YpaKEHHSIM LiepebpanbHUX CTPYKTYp
(3a pesynTaTamu KIiHiko-HenpoBidyanisaLliiHoro Aocni-
IDKEHHS1), @ TAaKOX BULLIOK CUPOBATKOBOK) KOHLIEHTpaLLiE0
6inka S100B (p < 0,0001).

PesynstaTi MHOXWHHOMO NOTICTUYHOTO Perpeciii-
HOro aHanidy nokasanu, Lo He3anexHy acouiauiio 3
PU3MKOM HECTIPUSITIIMBOIO HACMiZKy rocTporo nepiogy
CCBMK matoTb NOKa3HMKU: 3HAYEHHSI CymapHoro 6ana
3a NIHSS, OBBLK i BmicT 6inka S100B y cuposarui
KpoBi (mabr. 3).

[nsa BepudikaLji KOPOTKOCTPOKOBOTO MPOrHO3Y Ha-
BeZeHi MOKa3HWKW iHTerpyBanu B MynbTUNPELUKTOPHY
maTemaTtuyHy Mogernb — PiBHSHHS BiHapHOT NOriCTUYHOT
perpecii:

B =-17,80 + 0,38 xPred1 + 0,13 xPred2 + 0,09
x Pred3,

fe —17,80 — BinbHWiA YneH piBHaHHS ($0);
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Puc. 1. ROC-kpvBa noeaHaHoro 3actocyBaHHs cymapHoro 6ana 3a NIHSS, 06’emy BTOPUHHOTO BHYTPILUHBOLLINYHOYKOBOTO KDOBOBUIMBY Ta CUPOBATKOBOI KOHLIEHTpaLi binka S100B
npoTAroM 24 roguH nicns rocnitanisadii y CTpykTypi po3pobneHoi MynsTUNpeaMKTOpHOI MaTeMaTYHOT Mofeni Ans NPOrHO3yBaHHS HECTIPUSTIIMBOTO HACTiaKy rocTporo nepiogy

CCBMK Ha Tni KoHCepBaTUBHOI Tepanii.

Puc. 2. MopiBHsANbHWIA aHanis iHchopMaTUBHOCTI po3pobneHoi Mofeni MHOXMHHOI NOTCTUYHOI perpecii Ta okpeMmux NPeaMKTopIB, siki BXOAATb A0 ii cknagdy, Y BUSHaYeHHI iHAMBIaY-
arnbHOro PU3KKy HeCnpUSTIIMBOrO Hacniaky roctporo nepiogy CCBMK Ha Tni koHcepBaTMBHOI Tepanii.

Pred1 — 3HauyeHHsi cymapHoro 6ana 3a NIHSS;

Pred2 — o6’eM BTOPUHHOTO BHYTPILLHBOLLITYHOYKO-
BOrO KPOBOBWIMBY (Mn);

Pred3 — cupoBatkoBa koHuUeHTpauis binka S100B
(Hr/n).

Ha nigctasi ROC-aHanisy Bu3Hauunu noporose
3HayeHHs B (>-0,18), Ake € iHTerpanbHUM NPeanKTopom
HecnpuaTnAmeoro Hacnigky roctporo nepiogy CCBMK; a
came 3HadeHHst 4-6 6aniB 3a mRS Ha 21 goby 3axso-
proBaHHs Ha Tni koHcepBaTyBHOI Tepanii (Se = 93,9 %,
Sp = 87,8 %). AHani3 iHbopmaTMBHOCTI Ta SIKOCTi PO3-
pobneHoi MaTemMaTU4HOI MoZeni BUKOHaNM 3a TakuMm
nokasHukamu: AUC + SE (95 % [l) = 0,95 + 0,02
(0,89-0,99) (p < 0,0001), piBeHb 3HauyLlOCTi TECTY
Xocmepa-Jlemewosa — p = 0,9872, TOYHICTb NPOrHO-
3yBaHHSA (MMTOMa Bara iCTUHHO MO3WUTWBHWX Ta iCTUHHO
HeratmBHuX pesynbratis) — 90,0 % (puc. 1).

BWKoOHanM NopiBHAMBHWIA aHani3 iHGopMaTUBHOCTI
po3pobneHoi Moaeni MHOXUHHOI NOTICTUYHOI perpecii
Ta OKPEMMWX MPeaVKTOpIB, L0 BXOAATb A0 ii ckrmagy, y
BU3HAYEHHI iHAVBIAYaNbHOTO PU3KKY HECNPUSTIINBOTO
Hacnigky roctporo nepiogy CCBMK Ha Tni koHcepBaTuB-
HoI Tepanii (puc. 2).

BcraHoBunu, Wwo po3pobrneHa moaent MHOXWMHHOT
MOTICTUYHOI perpecii BiAPi3HAETLCA BULLOI TOYHICTIO
BepudikaLii KOPOTKOCTPOKOBOrO MPOrHO3y B NaLjeHTIB
i3 CCBMK Ha Tni KoHCepBaTVBHOI Tepanii NopiBHAHO
3 OKpeMUMUM NpeayKTopamu, Lo BXOAATb A0 il cknagy
(AUC, = 0,95 + 0,02 npotn AUC, o = 0,86 + 0,04,
p = 0,0047; AUC, = 0,95 £ 0,02 npotn AUC g, =
=0,84 £ 0,04,p = 0,0053;AUC, = 0,95 £ 0,02 npotu
AUC = 0,84 + 0,05, p = 0,0091).

$100B
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06roBopeHHs

MauieHTn, B SKMX y rocTpOMy NepioAi 3axXBOPOBaHHS
3apeecTpyBanv HecnpuaTnmMBi BapiaHTu nepebiry (PKHIM)
i Hacnigky roctporo nepiogy CCBMK (4—6 6anis 3a mRS
Ha 21 noby 3axBOptOBaHHS), BXe B nepLuy foby nicns roc-
niTanisavji BiporigHo BiApi3HANICS BULLIOKO CUPOBATKOBOK
KOHUeHTpaUieto 6inka S100B. Pe3ynsratu JoCnimkeHHs
36iratoTbCs 3 JaHWMU iHLIMX aBTOPIB, Siki MOKasanu, Wwo
BULLA iHiLlianbHa KoHLeHTpauis 6inka S100B y cuposarui
KPOBI NaLIEHTIB i3 BHYTPILLHEOMO3KOBUM KPOBOBWIMBOM
acouiioBaHa 3 ripLU1M HacmigKkoM rocTporo nepiogy 3a-
xBoptoBaHHs [11-14]. MiaTBEPMHKEHO NONOXKEHHS OO
BMMBY TSHKKOCTI YLLUKOMKEHHS LiepebparnbHUX CTPyKTyp
Ha piBEHb CUPOBATKOBOI KOHLEHTpaUii Ginka S100B,
LU0 TAKOX Y3rOKYETbCS 3 AaHUMM iHLLIMX JOCTIQHMKIB
[11,12,14,15]. 3'AcoBaHo, Lo BmicT Ginka S100B y cu-
poBaTLj KPOBi MaLIEHTIB i3 BHYTPILLHLOMO3KOBUM KPOBO-
BUNMBOM Kopentoe He Tinbkn 3 OBMK, ane i 3OIKT, sikui
Takox BpaxoBye OBBLLK.

Y pesynbTati MHOXWHHOIO MOTiCTUYHOIO PerpecinHoro
aHaniay iHilianeHWiA ymicT Ginka S100B y cpoBaTLi KpoBI
nauienTis i3 CCBMK y nepwy goby nicns rocnitanisavii
BKITKOYEHO [0 CKMagy BWCOKOYYTIMBOI MymNbTUMPEauK-
TOPHOI MoZeni Ans NPOrHO3yBaHHS HECMPUATIIMBOrO
Hacnigky roctporo nepiogy CCBMK (pasom 3 OBBLUK i
cymapHum 6anom 3a NIHSS). Pesynsrati nopiBHSnbHOMO
ROC-aHanisy nokasanu, Lo Takui nigxig nigsuLLyBas
TOYHICTb MPOrHO3yBaHHA LUNAXOM iHTerpauii iHhopma-
TWBHOCTI CMPOBAaTKOBOI KOHLEHTpauii 6inka S100B Ta
iHLIMX NapameTpiB, Lo BUBYanK. Tak, po3pobneHa npo-
FHOCTWYHA MOAENb BiAPI3HAETHCA BULLMM MOKA3HWUKOM
AUC nopiBHSsIHO 3 OKpEMUMU NPEQNKTOPAMM, SKi BBINALLIIN
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Jo ii cknagy. BctaHoBMNM noporoBe 3HaYeHHs! Mokas-
HUKa B 3 ONTUMArbHUM CMiBBIAHOLLEHHSAM YyTNMBOCTI
Ta cneumdivHOCTI, WO € iHTerpanbHUM NPeauKTopoM
HecnpuaTAnMBoro Hacnigky roctporo nepiogy CCBMK Ha
TNi KOHCEepBAaTMBHOI Tepanii.

MoxnvBe TakoX BUKOpUCTaHHS po3pobneHoi mogeni
ans 6e3nocepeaHbOro BU3HAYEHHS KiNlbKICHOTO NOKa3HW-
Ka PU3NKy HaCTaHHS HECIPUSTAIBOTO HachifKy rocTporo
nepiogy CCBMK Ha Tni koHCepBaTuBHOI Tepanii, Sk
BUMIPIOETLCS B AianasoHi Big 0 (gyxe Hu3bka MMOBIp-
HicTb) Ao 1 (Haa3BMYaNHO BMCOKA MMOBIPHICTB), 10T0
po3paxoBytoTb 3a HOPMYIIOH:

y =exp(B)/[1 + exp (B)],

Je Y — AMOBIpHICTb OLjHkM 4—6 GaniB 3@ MRS Ha
21 poby 3axBOPIOBAHHSA Ha TNi KOHCEPBATWBHOI Tepanii,
B — 3Ha4YeHHs piBHAHHSA GiHAPHOT NOTCTUYHOT perpecii.

Pesynbraru aHaniay sikocTi po3pobneHoi Moaeni MHo-
XXWHHOI NOTICTUYHOI perpecii (TOYHICTb NPOrHO3yBaHHS
90,0 %,AUC + SE = 0,95 + 0,02) 06rpyHTOBYIOTb IO~
LiNbHICTb 11 3aCTOCYBaHHSA B PYTUHHIN KMiHIYHIA NpakTuLi.

BucHoBKU

1. CupoBarkoBa koHLeHTpaLis Ginka S100B y navier-
TiB i3 CCBMKy nepLuy go6y nicns rocnitanisadii kopentoe
3 06’emom iHTpauepebpanbHoi remoparii (R = 0,34,
p < 0,01), 06’eMOM BTOPMHHOIO BHYTIPLUHBOLLMYHOY-
koBoro kpososunuey (R = 0,39, p < 0,01) Ta 3aranb-
HUM 06’eMOM iHTpakpaHianbHoi remoparii (R = 0,45,
p <0,01) i € iHbOpMATMBHMM AOLATKOBUM MOKA3HWKOM
Ans BepudikaLii KOpOTKOCTPOKOBOTO MPOrHO3y Ha Thi
KOHCEpBaTMBHOI Tepanii.

2. Po3pobneHo BUCOKOYYTNUBY MYMbTUMPEaMK-
TOPHY NOriCTUYHY perpeciHy MOAenb, sika iHTerpye
MPOrHOCTUYHY LIiHHICTb CMPOBATKOBOI KOHLeHTpauii
6inka S100B 3 iHhOpMATMBHICTIO KIiHiIKO-HEPOBI3yani-
3aUiiHMX nokasHukiB (cymapHuin 6an 3a NIHSS, o6’em
BTOPVHHOTO BHYTPILUHBOLLYHOYKOBOrO KPOBOBUIMBY) i
[Ja€e MOXNMBICTb BU3HAYaTW iHAMBIAYanNbHWUA PU3NK He-
cnpusTIvBoro Hacnigky roctporo nepiogy CCBMK Ha Tni
KoHcepBaTuBHOI Tepanii 3 TouHicTio 90,0 % (AUC + SE
(95 % [l) = 0,95 + 0,02 (0,89-0,99), p < 0,0001).

MepcnekTuBM NoganbLUMX AOCHiIAKEHb NONAraloTh
y po3pobneHHi audepeHLiioBaHOrO Miaxoay A0 BU3Ha-
YEHHS ONTUMarnbHOI NiKyBanbHOI TaKTUKM B NaLiEHTIB Y
roctpomy nepiogi CCBMK, BpaxoByoum iHAMBIBYyansHuin
MPOrHO3 HACHiAKY FOCTPOro Nepiofy 3aXBOPIOBaHHSA Ha T
KOHCepBaTUBHOI Tepanii.
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MeTta po6oT1 — BCTAHOBUTMW BNAMB KOMBiHaLii rMiLmHy 3 TioTpiasoniHoM (4:1) Ha NOKa3HMKM eHepronpoayKLii MiTOXoHApIN
TONMOBHOTO MO3KY LLIYpiB B YyMOBaX MOAENOBAHHS FOCTPOrO MOPYLLEHHS! MO3KOBOTO KPOBOOBIrY.

Matepianu Ta metogu. EkcneprumeHTanbHa YacTuHa BUKoHaHa Ha 90 Lypax-camusx NiHii Bictap macoto 180-200 r. Ans
MOZENOBAHHS FOCTPOTO NOPYLLEHHS! MO3koBOTO kpoBoobiry (MIMK) 3a iLueMiyH1M TUMOM BUKOPUCTOBYBaNM KNacyHy MOAENb,
LLIO Monisirae B OfiHOYACHOMY NepEB’si3yBaHHi 3aranbHUX COHHUX apTepiit. YCiX TBapyH Noa4inunmu Ha 5 ekcnepuMeHTanbHUX rpyn:
neplia — iHTakTHa (HecnpaBXHbLO NPOONEPOBaHi LLYpK, SKUM Mif Yac Hapko3y BigcenapoByBanu 3aranbHi COHHI apTepii, He
nepes’s3ytoun ix); apyra — wypwu 3 MIMK (koHTponb); Tpeta — wypw 3 FTIMK, siki KoxHOro AHst npotsiroM 4 fié otpumysanu
BHYTPILUHBOLLNYHKOBO rMiLymH y fo3i 200 mr/kr sk TabneTkoBy macy; YetBepta — Lwypu 3 IMIMK, ki woaHs npotsrom 4 fi6
BHYTPILUHbOLLMYHKOBO OTPUMYBasn KOMOGiHaLit MMiLmHy 3 TioTpiasoniHom (4:1) sk TabneTkoBy Macy; n'sta — wwypu 3 [TIMK, siki
LLIOAHS! OTPUMYBaNM NipaLeTaM BHYTPILUHBOLLITYHKOBO B A03i 500 Mr/kr sik TabneTkoBy Macy. bionoriuHui matepian (ronoBHWiA
MO30K) Anst JOCTiMKeHb Opanu Ha yeTBepTy 400y EKCNEPUMEHTY 3a CTaHAAPTHOK METOAMKOH.

MeToaom andepeHLianbHOMo LeHTpUAYryBaHHS B pedpkepaTopHiin LEHTPUAY3i BULINANN MITOXOHApPIanbHy dpakuito.
FABuLLa MiTOXOHAPIANLHOT AMCHYHKLiT BUBYaNW CNEKTPOOTOMETPUYHO 3a CTyNEHEM BiAKPUTTS MITOXOHApianbHoi nopu (MIT)
i MiTOXOHApIanbHOro TpaHcMembpaHHoro noteHuiany (V). IHTEHCUBHICTb OKCMAATMBHOIO CTPECy OLiHIOBaIu cnekTpodoTo-
METPUYHO MapKepamu OKUCTtoBarnbHOI MogudikaLii Ginka — anbaeriaderinrigpasoH (APl i keToHaUHITPODEHINTiapa3oH
(K®I). CtaH eHepreT4HOro 0OMiHy BM3HaYanm 3a piBHEM HaWbinbll 3HaYyLWmx iHTepMepiaTie: AT®, nakTary, CyKuMHaTy,
manary, 3a akTUBHICTI0 cykumHaTaerigporeHasun (COIN) ta HAL*-3anexHoi manatgerigporeqasun (HAL-MI) 3a ctaHgapTHUMm
METOAMKaMM Ha CrEeKTPOPOTOMETPI.

Pesynktatu. Y rpyni TBapuH i3 mogentoaHHaM [TIMK BusBunm aHmkeHHs pisHs AT® y mitoxoHapisx B 1,55 pasa, 36inbLueH-
Hs BMIiCTY naktaty B 1,1 pasa, 3HwkeHHs aktuHocTi CAI™ y miToxoHapisx y 3,8 pasa, 3MeHLIEHHS KOHLEHTpaLii CyKumHaTy
B 1,1 pasa oo nokasHWKiB iHTaKTHOI rpynu. BBeaeHHs nigpocnigHUM TBapuHam Kom6iHauii rmiluHy 3 TioTpiadoniHoM Ha
yeTBepTy 406y MoaentoBaHHs MMIMK npr3Boauno 40 3MEHLUEHHS BIGKPUTTSA MITOXOHApIanbHoi nopu B 1,9 pasa, 30inbLueHHs
3apsiay BHYTPILLHBOI MeMBpaHM MiTOXOHAPIN Y 1,2 pa3a, 36inbleHHs AT y MiToxoHapianbHii dpakuii B 1,1 pasa, 3pocTaHHs
aktmeHocTi COI ytpudi, aktueHocTti HAO-MUI y 3,7 pasa Ha Tni ameHLeHHs piBHa APT Ha 76,6 % i KO Ha 80,7 % wono
NoKa3sHWKIB rpynu TBapuH i3 mogentoBaHHaM [TIMK 3a ilemiyHum Trnom.

BucHoBku. MoaentoaHHs 'MIMK npu3BoauTh A0 iHILitOBaHHS OKCUMAATMBHOIO CTPECY Ta PO3BUTKY AucbanaHcy iHTepmegiatis
€HepreTNYHOro 06MiHy B MITOXOHZPISIX FONOBHOMO MO3KY eKCnepUMeHTasnbHUX TBapuH. BeegeHHs kombiHauji riiumHy 3 TioTpia-
30MiHOM NMPU3BOANTb A0 3HIMKEHHS OKCUOATUBHOIO YLLKOMKEHHS MITOXOHAPIN, NiABULLYE npoaykuito AT® yHacnigok akTmeavii
KOMMNEHCaTOPHUX MITOXOHAPIanbHO-LIMTO30MbHIX LUYHTIB, Hacamnepes y Manar-acnapTaTHoMy Ta CyKLMHaTokcuaasHomy. 3a
CTYNeHeM BMIMBY Ha MOKa3HMKV eHepreTuyHoro 0bmiHy komGiHaLis rMiLMHY 3 TIOTPia3oniHOM BIPOriZHO NepeBepLLYE aHaNorivHy
Zito | rniumHy, | pecbepeHc-npenaparty nipaueTamy.

Synergism of the pharmacological effect of glycine and thiotriazoline

I. F. Bielenichey, A. A. Yehorov

Aim. To establish the effect of the glycine and thiotriazoline (4:1) combination on the parameters of the energy production of
the mitochondria of the rat brain under the conditions of simulating an acute cerebrovascular accident.

Materials and methods. The experimental part was performed on 90 male Wistar rats weighing 180-200 g. To model acute
cerebrovascular accident (ACVA) by ischemic type, a classical model was used, where common carotid arteries had been
ligated bilaterally. All animals were divided into 5 experimental groups: the first — intact (sham-operated rats, which during
anesthesia had their common carotid arteries separated without ligation); the second — rats with ACVA (control); the third —rats
with ACVA, which underwent intragastric administration of glycine at a dose of 200 mg/kg in the form of a tablet mass every day
for 4 days; the fourth — rats with stroke, which every day for 4 days underwent intragastric administration of a combination of
glycine and thiotriazoline (4:1) in the form of a tablet mass; the fifth — rats with ACVA, which underwent every day intragastric
administration of piracetam in the form of a tablet mass at a dose of 500 mg/kg. The sampling of biological material (brain) for
research was carried out on the fourth day of the experiment according to the standard method. The mitochondrial fraction
was isolated by differential centrifugation in a refrigerated centrifuge. The manifestations of mitochondrial dysfunction, have
been spectrophotometrically studied according to the degree of opening of the mitochondrial pore (MP) and mitochondrial
transmembrane potential (W). The assessment of the intensity of oxidative stress was determined by the markers of protein
oxidative modification —aldehydephenylhydrazone (APH) and ketonedinitrophenylhydrazone (KPH) — spectrophotometrically.
The state of energy metabolism was determined by the level of the most significant intermediates — ATP, lactate, succinate
and malate.
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Results. In the group of animals with ACVA modeling, we noted a decrease in the level of ATP in mitochondria by 1.55 times,
an increase in lactate content by 1.1 times, a decrease in SDH activity by 3.8 times and a decrease in succinate concentration
by 1.1 times relative to the corresponding data of intact groups. Administration of a combination of glycine and thiotriazoline to
experimental animals on the fourth day of ACVA modeling led to a 1.9-fold decrease in the opening of the mitochondrial pore and
anincrease in the charge of the inner mitochondrial membrane by 1.2 times, an increase in ATP in the mitochondrial fraction by 1.1
times, an increase in SDH activity by 3 times, and the activity of NAD-MDH — by 3.7 times, against the background of a decrease
in the level of APH by 76.6 % and KPH by 80.7 %, relative to the group of animals with modeling of stroke by ischemic type.

Conclusions. Modeling of ACVA leads to the initiation of oxidative stress and the development of an imbalance of energy
metabolism intermediates in the brain mitochondria of experimental animals. Administration of a combination of glycine and
thiotriazoline leads to a decrease in oxidative damage to mitochondria, increases the production of ATP due to the activation
of compensatory mitochondrial-cytosolic shunts, mainly in malate-aspartate and succinate oxidase. In terms of the degree
of influence on the indicators of energy metabolism, the combination of glycine and thiotriazoline reliably exceeds the similar
actions of glycine and the reference drug — piracetam.

CuHeprusm ¢papmakoAorHueckoro adppekra raMuuHa U THOTPUA3OAMHA

W. ®. Benennues, A. A. Eropos

Llenb paboTbl — YCTAaHOBUTL BrMsiHME KOMOMHALMM TIMLMHA C TMOTPUA30nMHOM (4:1) Ha nokasaTenu SHepronpoayKLmm
MUTOXOHZPMI FOMOBHOIO MO3ra KpbIC B YCIOBYSIX MOLENMPOBaHMSI OCTPOrO HapyLLEHUst MO3rOBOTO KPOBOOGPALLEHMS.

Matepuanbi u MeToabl. AKCNepuMeHTanbHas YacTb BbinonHeHa Ha 90 kpbicax-camuax nuHun Buctap maccon 180-200 .
[ina mogenvpoBaHKst OCTPOro HapyLueHWst Mo3roBoro kpoBoobpaluernst (OHMK) no nwemmyeckomy TUny MCnonb3oBasnm
Kraccu4eckyto Mofenb, KOTopas 3akrnio4aeTcs B ABYXCTOPOHHEN nepeBsake 0BLLMX COHHbIX apTepuii. XXUBOTHbIX Noaenvnm
Ha 5 aKcneprMeHTanbHbIX PYNM: NepBasi — MHTAKTHas! (NOXHOONEPUPOBAaHHbBIE KPbIChI, KOTOPBIM BO BPEMSI HApKO3a oTcena-
pupoBany obLLMe COHHbIE apTepun, He NepeBsiabiBas Kx); BTopas — kpbicbl ¢ OHMK (koHTponb); TpeTbst — kpbickl ¢ OHMK,
KOTOPbIM Kaxablii A€Hb B TEYEHME 4 CYTOK BBOAUNM BHYTPYXKENYA04HO MuLMH B fo3e 200 mr/kr B Buae TabneTouHoi macchl;
yetBepTast — kpbicbl ¢ OHMK, KOTOpbIM KaxzabIi ieHb B TEYEHWE 4 CYTOK BHYTPWKENYA04HO BBOAUMM KOMBUHALWMIO IINLMHA
¢ TMOTprazonuHom (4:1) B Buae TabnetouHo macesl; nstast — kpbicbl ¢ OHMK, KoTopbIM KaXabIi AeHb BBOAWIM NUpaLETam
BHyTpWKenynoyHo B gose 500 mr/kr B Buae TabnetoyHomn maccsl. 3abop Gronornyeckoro matepuana (rornoBHOW Mo3r) Ans
1ccrnenoBaHnii NPOBOAMIM HA YETBEPTLIE CYTKM AKCTIEPUMEHTA MO CTaHAAPTHOW METOAVKE.

MeTtozgom anddepeHLmanbHOro LEHTPUGYrMpoBaHns B pedhpukepaTopHOi LeHTpUdyre BblAENANM MATOXOHAPUANBHYIO
dpakumio. MposBReHns MUTOXOHAPUANBEHON ANCHYHKLMM CNEKTPOPOTOMETPUYECKIN U3yHanii MO CTENEHN OTKPBITUSI MATOXOH-
apvanbsHon nopbl (M) n MUTOXOHAPHanbHOro TpaHeMembpaHHoro noteHumana (). IHTeHCMBHOCTL OKCUAATMBHOIO CTpecca
OLieHVBanu CnekTpogOTOMETPUYECKI MapKkepamm OKMCnMTensHoM mogudmkaumm benka — aneaervadernnrnapasoH (AP
1 KeToHAUHUTPOeHUNrnapa3soH (KPI). CoctosiHMe aHepreTuyeckoro obMeHa onpeaensnm no ypoBHLo Hanbonee 3HaunMblx
nHTepmeamaTos: AT®, nakrarta, CykuMHaTa, Manara, no akTMBHOCTW cykumHataerupporeHassl (COAMN n HAL+-3aBucumoin
manatgerngporeHassl (HAO-MIIN) no craHgapTHLIM METoAMKaM Ha CrnekTpooToMETpE.

Pesynkrathl. B rpynne xmBoTHbIX ¢ MogenupoBaHnem OHMK otMeyeHo cHuxeHne ypoBHsS AT® B MuToxoHApusX B 1,55
pasa, yBenuyeHue cogepxxaHns nakrara B 1,1 pasa, cHuxeHve aktusHocT CAI B 3,8 pa3a 1 yMeHbLUEHWE KOHLEHTpaLmm
cyKumHaTa B 1,1 pasa OTHOCUTENbHO AaHHbIX MHTAKTHOW rpynmbl. BBeAEHUE NOAOMbITHBIM XXMBOTHBIM KOMOWMHALWW MNLMHAE C
TMOTPMA30IIMHOM Ha YeTBEPTbIE CyTKM MoaenupoBaHns OHMK npruBOAMIO K YMEHBLLIEHWIO OTKPBITUS MUTOXOHAPUANbHON NOpbI
B 1,9 pasa 1 yBenuueHnto 3apsiaa BHyTPEHHEN MeMOpaHbl MUTOXOHAPWI B 1,2 pasa, yBenndeHnio ATO B MUTOXOHAPUANbHON
hpakuwmm B 1,1 pasa, pocty aktmsHocTu CAI B 3 pasa, aktueHoctn HAQ-MIT B 3,7 pa3a Ha doHe ymeHbLueHns ypoBHS AP
Ha 76,6 % 1 Kl Ha 80,7 % oTHOCUTENBHO rpynmbl XUBOTHLIX ¢ MogenuposaHuem OHMK no nwemuyeckomy Tuny.

BbiBogbl. MogennposaHme OHMK nprBoamT K UHULIMMPOBaHMIO OKCMAATMBHOTO CTPECCa 1 pa3BuTMI0 AucbanaHca nHTepme-
[AMaTOB 3HEPreTN4ecKkoro 0MeHa B MUTOXOHAPMSIX FONOBHOTO MO3ra 3KCNepUMEHTasbHbIX )KMBOTHBIX. BBegeHe koMGuHaLmm
FIIMLMHA C TUOTPUA3OMHOM NPUBOAMT K CHIKEHWIO OKCUAATUBHOIO NMOBPEXAEHNS MUTOXOHAPWIA, NOBBILLAET NPOAYKLMo ATD
3a CYeT aKTMBaLMM KOMMNEHCATOPHbLIX MUTOXOHAPUANbHO-LMTO30MbHBIX LLIYHTOB, B OCHOBHOM B Manar-acrnapTaTHOM U CyKLu-
HaTokcuaasHoM. 1o cTeneHn BANSHWS Ha NoKa3aTenu 3HepreTieckoro obMeHa KoMOMHaLWSA MWLMHA C TMOTPUA3ONUHOM
[OCTOBEPHO NPEBOCXOAUT aHaNorMyHble AecTBUS MULMHA 1 pedepeHc-npenapata — nupalerama.

He3Baxaloum Ha neBHi ycnixvi B 4iarHOCTULL Ta NikyBaHHi
CyAMHHWX 3aXBOPIOBaHb MONOBHOTO MO3KY, Lif Mpobnema
He BTpayae akTyanbHocTi. [i BaXnuBicTb 3ymoBneHa
MOLUMPEHICTIO, YaCTOTOH iHBaniam3aLlii Ta neTanbHOCTI.
3a gaHumn BOO3, B EKOHOMIYHO PO3BMHEHMX KpaiHax
neTanbHICTb Bif iHCYNbTY Nocigae apyre MicLe y CTPYKTYpi
3aranbHOi CMEPTHOCTI Ta € MPOBIAHOK CePeR YCiX MPUYMH
iHBanigusauji. Y kpaitax CH[, nokasHukv iHBanigunsawii
Ta CMEPTHOCTI 3anuLaloTbC OOHUMM 3 HANBULLMX Y
caiti [1,2].

Cy4acHuin cTaH BUBYEHHS MONEKYMSIPHO-GIOXiMI4HNX
MexaHi3MmiB 3arnbeni HeipoHa Npu rocTPOMY MOPYLUEHHI
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mo3koBoro kpoBoobiry (IMIMK) chopmye 3aBaaHHs nepen
Cyy4acHo HelipochapmaKkororieto, Lo Nonsirae B po3po-
GneHHi HOBWX MiOXo/iB 0 CTBOPEHHS NikapCbkiix 3acobiB
ANs HemponpoTekuii [3].

lMpouecu HelpoaecTpyKLji, Lo BKMoYatoTb naTobio-
XiMiYHi Ta MOMNeKynapHi kackaau, xapakTepuaylTbCst
MOPYLUEHHSIM eHEpPreTM4HoOro mMetaboniamy, po3BUTKOM
TPaHCMITEPHOrO ayToKOIAOo3Y, (POPMYBaAHHSIM CTiNKOI
MITOXOHApPIaNbHOI AMCAYHKLIT, O CynpOBOMKYETHCA
rinepnpogykuieto aktneHux ¢opm kucHio Ta NO, ekc-
NPECIet0 NPoanonTUYHMX BINKiB i 3arMbenso KNiTvHU 3a
Tvnom anonTo3y abo Hekpoay [4].
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OpuriHaAbHI AOCAIAXKEHHS

HelponpoTekTuBHa Tepanis nepenbavae asa oc-
HOBHWX HanpsiMku. [epBrHHa HeMponpoTeEKLis cnpsmo-
BaHa Ha nepepuBaHHs LIBUAKNX MEXaHI3MiB HEKPOTUYHOI
3arvbeni HeMPOHIB LUMSAXOM YCYHEHHS! EKCanTOTOKCUYHO-
CTi LUMSIXOM 3HWKEHHS! aKTUBHOCTI €ProTPOMHUX CUCTEM
mo3ky — NMDA-, AMPA-TpaHCMITEPHMX, raribMyBaHHS
KanbLieBMx TpaHCMeMOpaHHMX NoTokiB [5]. BTopuHHa
HEeMponpoTeKLis cnpsMoBaHa Ha ranbMyBaHHS Bif-
CTPOYEHNX MexaHi3MiB 3arnbeni HepOoHIB i 3MeHLUEHHS!
BifAaneHnx Hacnigkis iemii [3].

lMepcnekTBHMIA HaNpsiM NEePBUHHOI HEMPOMPOTEK-
uii — 3actocyBaHHs koaroHicta NMDA rniuuHy Ta 1oro
kombiHaLji i3 ramma-amiHomacnsHoto kucrnototo (TAMK)
Ta ioHamm marHito B roctpui nepiog MMK. MiumH i noro
KoMGiHaLji 3HWXyHOTL 3armbenb HeMpoHIB CEHCOMOTOP-
HOI KOpW, ranbMylTb HEpPoanonTo3, HOpManisylTb
FAMK-epriyHy cuctemy B rocTpuii nepiof ekcrnepumeH-
TanbHoro IMMK [6].

PoboTamm ocTaHHIX pokiB BCTAHOBIIEHO BNACTUBOCTI
TioTpiazoniHy NOTEHLioBaTU HOOTPOMHY, aHKCIONITUYHY,
NPOTHILLIEMIYHY, HEPONPOTEKTUBHY Al NipaLeTamy, Tpun-
Todpany, FAMK Ta rmiumny [3]. B ymoBax ekcnepuMeHTy
BUSIBUMW: ONTUMAnbHWM CRiBBIAHOWEHHAM FMiLMHY i
TioTpiasoniHy € 4:1, WO 3aaTHe 3MEHLLYBaTy iLLeMiuHi
MOPYLUEHHSI ronoBHOTO MO3Ky, Hopmanisysat FTAMK-ep-
riyHy cucTemy, NigBuLLYyBaTW eHepreTUYHUM noTeHuian
HepoHiB [7]. Ane Hemae YiTkoi KapTUHW EHEProTPONHOTO
mexaHi3my il riuyHy B koMGiHaLii 3 TioTpiasoniHoMm, Lwo
i 3yMOBOE aKTyanbHICTb LbOro AOCHMKEHHS.

MeTta pobotu

BcraHoBuTy BNnve komBiHawii milymHy 3 TioTpiasoniHom
(4:1) Ha NOKa3HUKM eHepronpoayKLii MiTOXOHAPIW ro-
MOBHOTO MO3KY LLYPIB B YMOBaxX €KCrepuMeHTanbHoro
MOPYLLEHHS MO3KOBOTO KPOBOOOIry.

Marepiaau i MeTOAU AOCAIAKEHHA

EkcnepnmeHTanbHa yacTuHa BMKOHaHa Ha 90
Lypax-camusax ninii Bictap macoto 180-200 r. Ans
mogentoBaHHs [MIMK 3a ilemiyH1M TMNom BUKOPUCTO-
ByBanv Knacu4Hy MOAerb, LLO Monsrae B OAHOYaCHOMY
nepeB’si3yBaHHi 3aranbHrX COHHUX apTepii. OnepaLito
3iicHWAN Nig TioneHTan-HaTpiesum Hapko3om (40 mr/
kr). Yepes pospi3 Ha LuMi 3Haxoaunum Ta Bigcenaposy-
Banu npasy Ta NiBy COHHi apTepii, NiABOAWUNM Nif HWUX
niraTypu Ta nepes’s3yBany.

Ycix TBapuH Noginuim Ha 5 ekcnepumeHTasbHUX
rpyn: neplwa — iHTaKTHa (HeCmpaBXHbO NPOONepoBaHi
LLYypW, SIKUM NI Yac HapKo3y BiAcenapoByBany 3aranbHi
COHHI apTepii, He nepeB’s3ytoun ix); apyra — Liypu 3
IMMK (koHTponb); Tpeta — wypu 3 MIMK, ski koxHoro
[HS NpoTArom 4 Ai6 oTpuMyBanu BHYTPILLHLOLLMYHKOBO
miunH y gosi 200 mr/kr sik TabneTtkoBy Macy (TabneTku
Miuncen, «ApTepiym», YkpaiHa); yeTBepta — Lypu 3
MK, ski WwoaHs npoTarom 4 Ai6 BHYTPILUHLOLLNYHKOBO
OTpUMyBanu koMBiHaLlito rMiLmHy 3 TioTpiasoniHom (4:1)y
£03i 200 mr/kr sik Tabnetkosy macy (HMO «dapmaTpoHy,
YkpaiHa); n'sata — wypm 3 [MIMK, siki koxHoro gHs otpn-
MyBanu nipaLeTam BHYTPILLHBOLLTYHKOBO B f03i 500 Mr/kr
sk TabneTkoBy Macy (Tabnetku Mipauetam, «Aptepiym»,
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Ykpaina). Yci npenapati BBOAUMM OQHOPA30BO LLOAHS,
MOYMHAIMM 3 BXOAY LLYYPIB i3 HAPKO3Y.

BionoriyHnin maTtepian (ronoBHUA MO30K) ANS
focnigxeHb 6panu Ha YetBepTy [00Yy eKcrnepuMeHTy.
EBTaHasito TBApUH BYKOHYBANM LUMSIXOM Aekanitauii nia
TioneHTan-HaTpieBnM Hapko3om (40 mr/kr). 3 ronoBHOMO
MO3Ky LUBMAKO BUAANANU KPOB, BiOKPEMIIOBaNM Bif
MO3KOBOT 0BOOHKU, LLIMATOuKV NOAPIGHIOBAM B pigKoMy
a30Ti 40 MOPOLLKONOAIGHOrO CTaHy W roMoreHisyBanu B
10-kpaTHOMy 06’emi cepepouLa npy 2 °C, WO MICTUTb
(y mmonb): caxapoau — 250, Tpuc-HCI-6ycepa — 20,
EOTA - 1 (pH 7,4) [8]. MeTogom audepeHLiansHoOro
LeHTpudyrysaHHs (+4 °C) Ha pedpwxepaTopHin LigH-
Tpudpysi Sigma 3-30k (PPH) Buainanu mitoxoHapiansHy
¢hpakuito npu 17000 g. insa Tpusanoro 3bepiraHHs Mi-
ToxoHapii 3amopoxysanu npu -80 °C. [ns BU3Ha4eHHs
LUBMAKOCTI BiAKPUTTS MITOXOHZApPIanbHOI MOpY BUKOPUCTO-
ByBanu cycnexsito 0,5-1,0 mr Ginka/mn.

[lns BCTaHOBREHHS MOXNMBOCTI Npenaparis Bnnvea-
TV Ha SIBULLIA MITOXOHApIanbHOT ANCAYHKLi cnekTpodoTo-
METPWYHO BUBYUNY CTYNiHb BIAKPUTTS MITOXOHAPIaNbHOT
nopu (MIM) i MiToxoHZpianbHUiA TpaHCcMeMBpaHHWIA No-
TeHuian (W) i3 cacdopoHiHom O [8]. IHTeHCHBHICTL OKCMaa-
TWBHOIO CTPECY OLiHIOBany Mapkepamm OKVCMoBarbHOT
moaumdikauii 6inka — anbaerigdeninrigpasoH (APr) i
KeToHAMHITpodeHinrigpasoH (KOI) [8] Ha cnekTpodho-
TomeTpi Libra S 32 PC. CtaH eHepreTu4yHoro obmiHy
BM3Ha4anv 3a piBHeM HanbinbLU 3HaYyLLWX iHTEpMeaiaTiB:
AT®, nakTarty, CyKLUMHaTy, Manary, 3a aKTUBHICTIO CyKLW-
HaTgeriaporeHasu (CON) ta HAL'-3anexHoi manataerig-
poreHasu (HAQ-M[I) 3a ctaHgapTHUMM MeToaukamm [8]
Ha cnektpodoTomeTpi Libra S 32 PC.

Yci ekcnepvMeHTanbHi AaHi onpaLoBany naketom
NPUKNagHKX Ta CTaTUCTUMYHUX Nporpam Statistica nileHsis
Ne JPZ8041382130ARCN10-Ji Excel 7.0 (Microsoft Corp.,
CLUA). ins BCix NOKa3HWKIB pO3paxoByBanl 3HAYEHHS
cepeaHboi apudmeTuyHoi Bubipku (M), ii gucnepcii Ta
nomunkn cepegHsoi (m). [Ans BUSBNEHHS BIpOrigHOCTI
BiAMIHHOCTEN pe3ynbTaTiB JOCHIgKEHb B eKCrepuMeH-
TarnbHUX | KOHTPOIBLHUX rpynax LLypiB BU3Ha4anm koedi-
uieHT CTbtogeHTa (t) Ans Bubipku 3 HopMansHUM 3aKOHOM
poanoginy gaHux, kputepiit MaHHa-BiTHi (U) Bu3Havamm
Anst Bubipku, AaHi sikoi He BianoBigany HopMaribHOMYy
3akoHy posnoginy. [JocToBipHUMM BBaXanw BigMiHHOCTI,
ans akmx p < 0,05[9].

PesyAbtatn

Bioximiuni gocnimxeHHs BusBunu y rpyni TeapuH i3 MMK
NOPYLUEHHSI EHEPreTUYHOr0 MeTaboniamMy rofioBHOrO
MO3KY i eHeprozediumT. Tak, Ha 4 foby ekcnepuMeHTy
crocTepirany 3HkeHHs piBHsa AT y miToxoHapisx y 1,55
pasa (mabn. 1). Pesynsrarty, LLO OTpUMany, BifnoBigaoTb
3aranbHOMPUIAHATOMY YSIBNIEHHIO NPO MOPYLUEHHS! eHep-
ronocTayaHHs rofoBHOTO MO3KY B YMOBaX iLLIEMI4HOrO
ypaxeHHs [10].

BioxiMiuHi JocnimpxeHHs NpoLeciB eHepronpoaykuii
B YMOBAaxX iLLUEeMii rONOBHOTO MO3Ky Mokasanu: Ha Thi
3HIKEHHs] aepOBHOTO OKWCIIOBaHHS! B MITOXOHAPISX i
3MeHLUEHHs BMICTY AT® 3HUXYETbCSA CiBBIOHOLIEHHS
ATO/ALP+AM®. Konm ixHe CriBBiAHOLLIEHHS HU3bKE, aK-
TWBYETLCS FEKCOKIHA3a, sIka ae 3MOry LLIBUAKO 30inbLunTy
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Ta6nuus 1. Bnnue komGiHauii rniuuHy 3 TioTpiasoniHoM i pechepeHc-npenaparis Ha NoKasHKK eHeprequHoro 06MiHy B MiTOXOHApIanbHiN pakLii
rOrIoBHOTO MO3KY LLYpIB Ha YeTBepTY 06y excrnepumeHTansHoro moaentoBarHs [TIMK (M

Fpyna TBapuH Nakrar, HAQ-MAr, Manar, CyKumHar,
MKMONb/I TKAHUHW | MKMONb/MT Ginka/xB. HMOHI:/MI' 6inka/xB. | MKMOMb/I TKAHUHW | MKMOMb/T TKAHMHK Mxmonblr TKaHWUHK

IHTakTHa rpyna, n = 1,40 = 0,06 1,44 + 0,05 5,80 + 0,31 0,22 + 0,01 12,1 + 0,1
KoHtponb, n = 7 2,90 £ 0,1 0,33 + 0,02 1,20 = 0,09 0,09 £ 0,01 58 % 0,2 1,10 + 0,01
IMIMK + komGiHauis rmiuvny 1,80 + 0,17*A 1,55 + 0,06*" 4,80 + 0,22*A 0,31 + 0,02 10,8 + 0,8* 2,30 + 0,11*"
3 TioTpiasoniHom, n = 18

MMK + riumH, n = 12 2,10 £ 0,09** 0,52 + 0,02" 2,90 + 0,08* 0,14 + 0,01* 7,9 £ 04* 1,90 + 0,12*
IMMK + nipauetam,n = 10 3,40 + 0,18 0,37 + 0,03 1,50 + 0,11* 0,10 + 0,02 55+ 0,3 1,80 + 0,10*

*:on0 koHTponto, p < 0,05; #: wopo MIMK + rniunH, p < 0,05; ~: wopo MMK + nipauetam, p < 0,05.

MPOMYCKHY 30aTHICTb PeaKLiii aHaepoBHOTO rMiKoniay, Lo
3aBepLUYETbCS YTBOPEHHSAM Tinbku ABOX Monekyn AT® i
HaKoMM4eHHsAM nakTaty [5].

Ta6nuus 2. Bnnue komGiHauii rniuvHy 3 TioTpiasoniHoM i pechepeHc-npenapatis
Ha BigKpUTTS MiTOXOHApIanbHOT nopy Ta MemMBpaHHUiA NOTEHLian MITOXOHZPIl y
rofIoBHOMY MO3Ky LLypiB Ha 4 0By ekcrepumMeHTansHoro MoaentoBanHs MTIMK

Mg yac HaLoro AOCAIMKEHHS BCTAHOBWIIN 3HAYYLLY
aKTMBaLil0 aepoBHOro rnikonisy B ronoBHOMY MO3KY

M £ m)

Ipyna TBapuH

BipkpuTTA MiTOXOHApPianbHOI

wypis i3 IMMK, npo wo cBigunTh 36iNbLIEHHS NakTaTty nopu, AE,, ..

B 1,1 pasa. Ane 3a gaHumu, WO HaBeaeHi B mabnuyi 2, IHTakTHa rpyna, n = 10 0,051 + 0,001 53,1 + 2,7

aHaepobHWiA rMikonis He 3A4aTHUA NpOTAroM Yacy Ta B KowTponb, n = 7 0,640 + 0,024 174 + 12

nesHomy obcsasi 3abeanevyBaTii eHepreTuyHi notpedu TMIMK + komBiHauis rmiumky 0,220 + 0,001%#* 38,8 £ 2,7%

rOMOBHOIO MO3KY. KpiM TOro, KiHLIEBMI MPOAYKT Fikori- 3 TioTpiasoniHom, n = 18

3y —naKTaT — NPOBOKYE BHYTPILLHLOKMITUHHNIA aUMA03, MIMK + e, n = 120,520 £ 0,002% 269 + 14°
[TIMK + nipauetam,n = 10 0,600 + 0,011 22,8 + 1,7*

SKWIA BUKNWKAE AeHaTypalito geskux binkie, 6riokye
aKTWBHICTb reHiB, Wo nimitTye agantauito [3]. OTxe,
CTIlKICTb [0 FiMoKcii (hopMyeTbCS LUMSXOM Nepebyaosm
EeHepreTUYHMX Wnsxis, Wo nepenbayae mobinisauio
MeXaHi3MiB MOCTa4aHHS MPOTOHIB O OKWCMHOBAILHOTO
dhocchopunoBaHHS 1 EKOHOMHOTO CMOXMBAHHS KUCHIO B
yMOBax Moro gediuury.

BBaxaloTb, O OCHOBHUM LUMISIXOM € CYKLUHaT-
OKCMAA3HUN, i BiNbLIICTb KOMMNEHCATOPHMX MPOLECIB
CrpsiIMOBaHi Ha aHaepobHUIi cuHTe3 cykumHaTy [5]. Tomy

Mem6paHHui noTeHuian
MiToxoHApiu, ¥

*: 11000 KoHTponto, p < 0,05; #: wopo MIMK + rniumH, p < 0,05; ~: wopo MMK+nipauetam,

p <0,05.

Ta6nuus 3. Bnnue kombiHauii rniuvHy 3 TioTpiasoniHom i pechepeHc-npenapartis
Ha BMICT NpoAyKTiB OKUCTOBanbHOI MoaudikaLlii 6inkis MiToxoHApianbHoT dpaKLii

rofIoBHOTO MO3KY LUypiB Ha 4 406y ekcnepuMeHTanbHoro MogentoBaHHs MMK

(M £ m)

Ipyna TBapuH MiToxoHapianbHa dpakuis

AQ®T, y. o./r 6inka

€ rinoTesa, Lo HaMEHLL YyTIMBOIO 0 PO3BUTKY iLLeMmii IhTakTHa rpyna,n = 10 1,81 + 0,08 0.55 + 0,02
FONIOBHONO MO3KY € CUCTEMA OKUCTIOBaHHS! BypLuTiHosoi  Kontpone,n =7 2o i 120 Iz 2
kucnotu [11]. PesynbtaTi OOCTIMKEHHS CBigYaTh, WO g?i“gfp;;:gmggﬁf Z”'ﬁ‘g”y 188 £ 0077 062 = 0027
MO/J,e.ﬂ}OBaHHﬂ‘ MMK npmsaoumno 0o 3HI/1)KeHH$I.aKTVIB- FAMK + rrigs, n = 12 278 + 0,08* 0.83 + 0,03
HocTi COIM y MITOXOHAPISIX rOfIOBHOTO MO3KY LLypiB y 3,8 FIMK + nipaueram, n = 10 2,89 0,11 110 + 0,07

pasa Ta 3MeHLLEHHS KOHLeHTpaLii cykumHaty B 1,1 pasa
(mabn. 1).

3adhikcyBanm 3HWxeHHs BMiCTY Manaty B 1,4 pasa Ha
TNi 3MEHLLEHHS aKTUBHOCTi MiTOXOHApianbHoi HAO-MA
y 3,4 pasa (mabn. 1), WO CBifYMTb NPO MOXNMBE ranb-
MYBaHHSI Manar-acrnapTaTHOr0 MexaHiamy TPaHCnopTy
BiJHOBIEHWX EKBIBANEHTIB Y MITOXOHAPII Ta (hOpMyBaHHS
BTOPVHHOI MITOXOHAPIanbHOI AncyHKLii [5].

Cepen NpyUmH pO3BMTKY MITOXOHZpIanbHOT AUCHYHK-
uii npu IMMK po3pisHAoTb OKCMAATUBHUIA CTPEC, MOpy-
LeHHst 6iocuHTedy NO Ta NpoayKLito oro LIMTOTOKCUYHIX
[lepvBariB, PO3BUTOK HITPO3YKOHOro CTpecy. Bigomo, Lo
OCHOBHUMM NPOSIBaMW MITOXOHAPIaNbHOT AMCHYHKLT
€ 3HWXKeHHS piBHA AT® y KNiTVHI, NIABULLEHHS PIBHS
nakTaTty " 3HWKeHHs nipyBaTy, aKTVBi3aLis MexaHismis
3arvbeni KNiTWHW | NPOAYKLIA MITOXOHAPIAMM aKTUBHUX
¢hopm kucHio (APK). Haibinblue BrBYEHO BMIMB NOpY-
LWeHb cuHTe3y AT® y MITOXOHAPIAX Ha (YHKLOHaNbHY
aKTMBHICTb HelpoHiB [15]. Mig aieto AGK, yTBOpEHMX
MiTOXOHAPIAMK, BiABYBaETLCA CTUMYNALIA BiOKPUTTS
MITOXOHAPIanbHNX NOpP, EKCNPECis i BUXiA Y LMTO30Mb
npoanonTuyHux Ginkis. BigkpuTTa nop BigbyBaeTbes
BHACIIAOK OKMCNEHHS LMTOTOKCYHUMM AepuBatamn NO
TiONLHOT rpyNU LMCTEIH-3anexHOI AinsHky Ginka BHyTpiLL-
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K®r, y. o.Ir 6inka

*: WwopAo koHTponio, p < 0,05; #: wogo MMK + miumnH, p < 0,05; ~: wopo IMMK + nipauetam,

p < 0,05.

HbOI MemBpaHn MmiToxoHapin (ATO/AQP-aHTUNOPTEP),
L0 MEPETBOPIOE MOrO B NMPOHUKHWUI HecneundidHnin
kaHan-nopy [12]. YTBopeHi mitoxoHapismm APK Takox
6epyTb y4acTb y nepesadi BHYTPILLHBOKMITUHHUX CUTHaNMIB
peuenTopis Ans eHpoteniHy, TGF-B1, PDGF, AT-Il, FGF-2
Towo. A®K Takox 3OaTHi 3MiHIOBaTW aKTMBHICTb Pi3HUX
TpaHCcKpUNUinHKMX bakTopis, Bknodaroun NF-kB, AP-1 i
npoanonToThyHMiA Binok p66Shc. MigBuLLEHHS Npoayk-
uii A®K, BnnmBaloun Ha Ha3BaHi BHYTPILLUHBOKMITUHHI
CUTHanbHi MEXaHi3Mu1, MOXe CMPUUMHATY aKTUBI3aLliio B
HEeMpPOHi 3ananbHOro NPOLIECy Ta PO3BUTOK rinepTpodiy-
HUX | PiBpO3HUX 3MiH [4].

BioxiMiyHe [OCRImKEHHS rONIOBHOTO MO3KY LLYpIB i3
I'MIMK gano 3mory BCTaHOBWTY 0COBNMBOCTI MITOMPOTEK-
TWBHOI Ta NpOTHiLLIEeMiYHOI Aii KoMBiHaLi rniLmHy 3 TioTpi-
asoniHom. Tak, BMiCT AT® y MiToxoHApianbHii dpakuii
rOrIOBHOrO MO3KY LLypiB, Siki OTpUMyBanu kombiHauito,
BiporigHo 3pocTaB y 1,1 pasa, a BMICT nakTaTy 3MeHLLy-
BaBcs Ha 61 %, LLO CBIAYNTL NPO 3HWKEHHS aKTUBHOCTI
ManonpoayKTUBHOrO rnikoniay (mabs. 1). Y rpyni TRapuH
i3 IMIMK; siki oTpumMyBanu kombiHaLito rmiluHy 3 TioTpia-
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30niHOM, BipOrigHO 3pocTana akTusHicTe CAM yTpui, a
aktmeHicTb HAL-MII y 3,7 pasa Lwogo rpynu KOHTPOnto
(mabn. 1). BuaHayeHHs BMICTY piBHSI Manary Ta CyKLuHa-
Ty B MITOXOHZpIanbHii dpaKLii roroBHOr0 MO3KY LLypiB,
SKi OTpUMyBanm KoMGiHaLjto riLyMHy 3 TioTpiasoniHoM, Ha
Tni mogentoBaHHs [TIMK nokazano siporigHe 36inbLUeHHs
piBHA Manarty y 2,4 pasa, piBHs cykumHaTy Ha 86 % oo
rpynu koHTponto (mabs. 7).

Pesynbtatu cBigyaTb Mpo MO3UTUBHY AWHAMIKY
B rOMOBHOMY MO3Ky LWypiB i3 IMIMK, ski oTpumyBanu
koMOBiHaLjito rniLnHy 3 TIOTpiasoniHOM, Lo BKasye Ha
3HWXKEHHS NPOSBIB MITOXOHAPIANbHOI AMCHYHKUIT Ta
aKTUBALii KOMNEHCATOPHMUX LUTO3051bHO-MITOXOHAPI-
anbHWX LWYHTIB cuHTedy AT® (Hanbinble — manart-ac-
napTaTHOro, BHacnifokK Aii TioTpia3oniHy) Ta 3MEeHLUEHHS
eHeprogediumnTy. MNpru3HayeHHs nipaueTamy CyTTeBO
He BNMBANo Ha CTaH aepobHOI nMpoaykuii eHepri.
Y rpyni TBapuH, WO OTpPUMYBanu nipaueTtaM, CUHTE3
AT® npu uepebpanbHin iwemii BigbyBaBcs LINSXOM
aKTvBauii rnikonidy (niaBuweHHs naktaty Ha 17 %).
MMiumH nigeuwyBaB npoaykuito AT® yHacnigok Bnnmey
Ha CyKLUMHaToOKcuaasHun wnsx (nigeuwenHs CAr 8 1,4
pa3a Ta cykumHaty Ha 36 %) (mabn. 1).

Kypcose npusHayeHHs wypam i3 [TIMK kombiHauji
rMiUMHY Ta TiOTpia3oniHy NPU3BOAMMIO A0 3MEHLLEHHS
NPOSIBIB BTOPWHHOI MITOXOHAPIanbHOI ANCAYHKLIi. Tak,
y TBapWH, SiKi OTpUMyBanu Lito KoMbiHaLLito, cnocTepiranm
3MEHLLEHHS BiAKPUTTS MITOXOHApianbHoi nopu B 1,9 pasa,
306inbLUEHHS 3apsiay BHYTPILLHBOI MEMOPaHM MITOXOHAPIV
B 1,2 pa3a NOPIBHSHO 3 KOHTPOIILHOLO Fpynoto (mabri. 2).
3a umu nokasHukamuy nikapcbka kombiHaLlis BiporigHO
nepeBepLLye NOKa3HWKY IMiLyHy Ta nipaueTamy.

MogentoeaHHsa TIMK npusBoauno Ao iHiuitoBaHHs
OKCWOATUBHOTO CTPECY B MITOXOHZPISIX FONOBHOMO MO3KY
ekcrnepumeHTanbHuX TBapuH (mabn. 3). Bigomo, wo
aKTVBHI POPMU KUCHIO € FONMOBHUMM PYWHIBHAMM YWH-
HUKaMK €KCaNTOTOKCUYHOCTI Npyu LepebpanbHint iemii,
LLIO 3yMOBITIOI0Tb OKMCIIOBaNbHY MoaudikaLito inkosunx
CTPYKTYP PeLenTopiB Ta iOHHWX KaHaniB, 3HUXKYOTb 3a-
psi MeMbpaH MITOXOHZPIN | CNPUYMHSAIOTL POPMYBaHHS
MiToxoHapiansHoi gucdyHkuii [13]. OTpumanu aai, wo
A®K, B3aemofitoun 3 LUCTEIH-3aneXHUMKN OinsHKamu
riraHTCBKOI MOpY MITOXOHAPIN, MPU3BOANATL A0 ii BiAKPUTTS
Ta POpPMyBaHHS CTIlKOI MITOXOHAPIANbHOT AMCYHKLT,
eHeprogediumMTy 1 iHiuiauii anontody [14]. Bigowmo, wo
HaMpaHiW1Mm 06’ eKTUBHUMU MapKepamm OKCUAATUBHOTO
MOLLUKOMKEHHS MITOXOHAPIN € NPOAYKTU OKUCIOBaNbHOT
moamdikauii 6inkis (OMB). AHanidytoun ekcnepumeH-
TanbHi AaHi, cnip 3a3HaunTy, Wwo 'y wypis i3 MMIMK ictotHo
(NOPIBHSHO 3 IHTAKTHOO rPYMOI0) MiABULLYETLCS MPOOKCH-
JaTVBHUI NOTeHLjan MITOXOHAPIN HENPOHIB.

BwicT npogy«TiB okucroBansHoi Mogudikallii binkis
(APT i KOI) HanbinbLue nigBuLLyeTLCS B MITOXOHAPIanb-
Hih (Ha 83 % i 104 % BignoBigHO) dhpaKuii roroBHoOro
MO3KY, LLIO CBiAYNTb NPO BiNbHOPaAMKarbHUIA MEXaHi3m
MOLUKOAXEHHS MITOXOHAPIA npu uin mogeni MMK
(mabn. 3). MpusHayeHHst TBapuHam i3 ITIMK kombiHaLji
rMiLyHy 3 TIOTPIa3oniHOM NPU3BOAWIIO A0 ICTOTHOTO ranb-
MYBaHHS peakLii OKCUZATUBHOMO CTPECY B FOMOBHOMY
MO3KY, LLO BUSBMNANOCH 3HWXEHHAM Mapkepis OMB y
MiTOXoHApianbHil dpakuii. Lien dakt moxHa posrnsgarm
Yyepes Npu3My MiTonpoTeKLii, PO3LiHI0YM Lie SIK NigTBep-
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[DKEHHS1 HasIBHOCTI B i€l koMBiHaLjii aHT1okeuaaHTHoI aii,
LLO CrpsIMOBaHa Ha HecCneLMdivHNIA 3aXUCT MITOXOHAPIN.
BBegeHHs rmiumHy Ta nipaueTamy Maso MeHLL BUPasHui
AHTUOKCUAAHTHUI eDEeKT.

06roBopeHHsA

AHanigytoun pesynsrat BioXiMivHUX OCTiMKEHb eHep-
reTM4Horo MeTaboriamy rofloBHOMO MO3KY Mpu eKcnepu-
MeHTansHoMy MogentoBaHHi [TIMK Ta npu 3acTtocyBaHHi
KoMGiHaLii rmiunHy 3 TiOTpia3oniHOM, MOXHa 3pobuTu
BMCHOBOK, LLIO OCHOBHWM MEXaHi3MOM MPOTUILLEMIYHOI
il focnimkysaHoi komGiHaLii € ii Bnnve Ha AMCYHKLI0
MiTOXOHAPIN. Ha Hawy gymky, komBiHauig raiuuHy 3
TioTpia3oniHOM 3aBAsKM 3MEHLUEeHHI0 YyTBOopeHHs APK
i BiNbHUX pagukanis Ha SH-rpynax uucTeiH-3anexHoi
AinsHKM Ginka BHYTPILWHBOT MeEMOpaHN MITOXOHAPIN,
iMOBipHO, 3anobirae BiOKPUTTIO MiTOXOHAPIANLHOI Nopu
Ta 36epirae oyHKLUiOHaNbHY akTUBHICTb MITOXOHAPIN; Lie
Hafani nokpaLlye eHepreTMyHNii 06MiH rofloBHOTO MO3KyY
B ymoBaXx iLwemii [16].

Y nonepegHix AOCNIMmKEHHAX OTpUManm pesynsraty,
LLIO CBiYaThb NPO HasIBHICTb Y KOMOIHALLT rMiLMHY 3 TioTpi-
a30niHoOM, Ha BigMiHy Bi nipaLeTamy Ta iHLWUX HOOTPOnNiB,
BIaCTUBOCTEN 3HMXKYBATU NETaNbHICTb, IMOBIPHICTb
HEBPOIIONYHMX NOPYLUEHb, & TAKOX MPUCKOPIOBATK BiA-
HOBIMEHHSI MHECTUYHUX OYHKUIN Y MigA0CHIQHWNX TBAPUH
i3 [MIMK [6]. PaHiwue BcTaHOBMIH, LLIO hapMakonoriyHui
edpeKT nikapcbkoi KomMBiHaLii 3yMOBMeHW B3aEMomo-
TEHLiOI04MM BMAMBOM TiOTPia30miHy W rMiLMHY Ha ri-
nep36yanveicte NMDA peuenTopiB (noTeHujtoBaHHs Red/
Oxi-MexaHi3Mmy), a TaKoX Ha EHepreTU4HU MeTaborniam
TONIOBHOIO MO3KY (BHACTILOK NOCUMEHHS (DYHKLIIOHYBaHHS
KOMMEHCATOPHNX MexaHi3MiB BUpobneHHs AT®) [16].

BucHoBKHU

1. MogentoBaHHs [TIMK y LLlypiB Npu3BoamnTb Ha YeT-
BepTy [0OY eKCepuMEHTY [0 MOLLKOMKEHHS MITOXOHAPIN
TOIOBHOTO MO3KY B peakLisix OKCUAATWBHOMO CTpecy 1
3HWKEHHS IXHBOI eHepronpoaykuii: aediunty ATP Ha
TNi NiABMLLEHHS NaKTaTY, 3HWKEHHS CyKLMHATY 1 Manary,
npurHivenHs aktueHocTi HAl-3anexHoi manataeriapo-
reHasu i CyKumHaTaerinporeHasm.

2. BegeHHs TBapuHam i3 ITIMK npotsirom 4 ni6
KOMOiHaUii rniumHy 3 TioTpiasoniHom (4:1) BHyTpiL-
HbOLLIIYHKOBO MPU3BOAWMIIO A0 3HWKEHHS OKCUAATUBHOTO
YLIKOKEHHA MiToxoHApIn (APT Ha 76,6 % i KT Ha
80,7 %) i ranbMyBaHHs (DOPMyBaHHS MITOXOHAPIANLHOT
ancdyHkuii (Bipkputts MMM B 1,9 pasa, membpaHHwii
noteHuian mitoxoHapin ¥ B 1,2 pasa).

3. KombiHauist rniumHy Ta TioTpiasoniHy nigsuLly-
Bana npogykuito AT® B iLLlemi30BaHOMY MO3KY TBapuH
B 1,1 pasa BHacMigoK akTMBaLii KOMNEHCATOPHUX Mi-
TOXOHAPIanbHO-LMTO30MbHUX LUYHTIB, Hacamnepes y
manart-acrnapTaTHoMy (NigBuLLEHHS manaty B 2,44 pa3a
Ta HAO-MAl y 3,7 pasa), a Takox y CyKuMHaToKCuaas-
Homy (nipBuwenHs COI yTpudi Ta cykumHaTy Ha 86,2 %)

4. 3a cTyneHeM BNMBY Ha NOKA3HWUKI EHEPreTUYHOro
06MiHy komGiHaLig rmiuWHy 3 TiOTPia3oniHOM BIPOriAHO
nepeBepLUye aHanorivHy Aito i riuuHy, i pedepeHc-npe-
napary nipauetamy.
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MepcnekTnBM NoganbLUMX AOCHiIAKEHb NONAraloTh
Y BUBYEHHI HEPONPOTEKTUBHMX BNACTMBOCTEN KOMOIHaLi
rMiLMHY 3 TiOTpia3oniHOM B YMOBaX eKCrepuMeHTarnb-
HOrO MOAENOBaHHS rOCTPOro MOPYLUEHHS! MO3KOBOTO
KpoBOOOiry.
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Immunohistochemical analysis of microglial changes
in the experimental acute hepatic encephalopathy

T. V. Shulyatnikova*

Zaporizhzhia State Medical University, Ukraine

Hepatic encephalopathy (HE) is a syndrome of impaired brain function in patients with advanced liver failure and it manifests
in form of psychometric tests alterations up to decreased consciousness and coma. The current knowledge about HE mainly
focused on the theory of ammonia neurotoxicity and neuroinflammation. Microglia being resident innate immune cells of
the brain when activated are responsible for the neuroinflammatory reactions.

The aim — immunohistochemical study of the microglial changes in different rat brain regions in conditions of experimental
acute HE (AHE).

Materials and methods. We used acetaminophen induced liver failure model in Wistar rats. Four from 10 animals that survived
up to 24 h after acetaminophen injection constituted “compensated group”; 6 animals which died within 24 h —“decompensat-
ed group”. Microglial reactive changes were analysed by the evaluation of the relative area (S rel., %) of CD68" expression
in the brain cells not associated with meninges and vessels, as well as the changing in shape and number of these cells.

Results. Acetaminophen-induced AHE in rats was characterized by the regional- and time-dependent dynamic increase in
CD68 expression level in the rat brain in form of significant (relatively to control) increase of CD68* S rel. in brain cells and
the number of such cells. The medians of CD68" S rel. and their numbers in significantly changed regions of non-survived rats
were, respectively: subcortical white matter —0.24 (0.20; 0.26) and 11.00 (8.00; 13.00); thalamus —0.13 (0.90; 0.18) and 6.00
(3.00; 7.00); caudate/putamen —0.13 (0.12;0.18) and 7.00 (4.00; 11.00) —allindicators were statistically significant compared
to control. In the survived animals, indicators were, respectively: subcortical white matter —0.24 (0.16; 0,26) and 10.00 (8.00;
12.00); caudate/putamen —0.12 (0.10; 0.15) and 6.00 (4.00; 10.00) - the differences were significant compared to control.

Conclusions. The highest and significant indicators were revealed at 24 h (compared to earlier time points) of the experiment
in the white matter, thalamus and caudate/putamen. This fact reflects time-dependent dynamic boosting of reactive changes in
microglia and presumably may indicate the regions of the most active neuroinflammatory response within the brain parenchyma
in the conditions of AHE. The appearing of a small percentage of cells with amoeboid transformation among CD68*-cells may
mean partial functional insufficiency of such cells due to probable suppressive impact of ammonia or other influencing factors,
as well as insignificance of the material that needs to be phagocytosed under established conditions.

IMmyHoricToXiMiuHUM aHaAAI3 3MiH MIKPOrAii npu eKcnepuMeHTaAbHIN
rocTpin neviHkoBin eHuedanonarii

T. B. LyaaTHikoBa

MNeviHkoBa eHuedanonartis (ME) — cuHAPOM NOpyLLEHHS PYHKLIT MO3KY B NALIIEHTIB i3 BMPaXEHO NeYiHKOBO HEJOCTAaTHICTIO,
L0 MOXe MaHihecTyBaTh ik 3MiHU NCUXOMETPUYHIX TECTIB i MOrNMBMOBaTUCS [0 3HVKEHHS CBIJOMOCTI 3 PO3BUTKOM KOMM.
CyuyacHi ysBneHHs npo [ME 3ocepempxeHi nepeayciMm Ha Teopii HEMPOTOKCUYHOCTI amiaky Ta HerposananeHHi. Mikpornis, Lwo
npeacTaBnse Pe3MAEHTHUA Myn KNiTUH BPOMKEHOTO IMYHITETY B MO3KY, MiCNS aKTVBALi MOXe BUKIMKaTK HerposanasbHy
Bi4NOBIAb.

MeTta po60T1 —iMyHOrCTOXiMi4HE BU3HAYEHHS MIKpOTTianbHWX 3MiH Y Pi3HUX AinsiHKax MO3Ky B yMOBaX €KCNEPUMEHTaIbHOI
roctpoi ME (FME).

Matepianu Ta meTogu. Bukoprctanu mogenb aleTamiHogeH-iHayKOBaHOI NEYIHKOBOI HEAOCTATHOCTI Y LLypiB niHii Wistar.
YoTunpw TBApUHM (i3 LECATH), SIKi BUXKUIM B TEPMIH A0 24 roauH nicns iH’ekuii aueTamiHodeHy, — komneHcoBaHa rpyna; 6 Tea-
PVH, 5IKi 3arviHyny NpoTaroM 24 roouH, — AekomneHcoBaHa rpyna. MikpornianbHi peakTUBHi 3MiHW OLiHIOBanM LLNSXOM aHanidy
BigHoCHoI mrowi (S rel., %) ekcnpecii CDB8* y kniTuHax MO3Ky, LLO He MOB’S3aHi 3 MO3KoBMMU 0OOMTOHKaMM Ta CyauHamu, a
TaKoX 3a 3MiHaMu hOpMY Ta KiflbKOCTi TaKuX KNiTWH.

Pe3ynkrartu. IHgykoBaHa aueTamiHodeHom ITIE y LwypiB xapakTepuayBanacs perioHanbHAM i AUHaMIYHUM Y Yaci 3p0CTaHHAM
piBHs ekcnpecii CD68 y Mo3ky: BUSIBUNW BiporiaHe o0 KOHTPOI 36inbLueHHs CD68* S rel. y kniTuHax MO3Ky Ta KinbKOCTi
Takux knituH. Megiann CD68* S rel. (%) i kinbkicTe CDB8*-kNiTWH y AiNsiHKaX MO3KY 3i 3HAYYLLWMMM KifbKICHUMU 3MiHaMK y
nomepnux LLypiB CTaHOBUNK: Migkipkoea Gina pevosuHa — 0,24 (0,20; 0,26) Ta 11,00 (8,00; 13,00); tanamyc — 0,13 (0,90;
0,18) Ta 6,00 (3,00; 7,00); xBoctate sigpo/nytameH — 0,13 (0,12; 0,18) Ta 7,00 (4,00; 11,00) BignosigHo. YCi NOKa3HMKH, LO
HaBefEHi, CTaTUCTUYHO BipOriaHO GinbLLi MOPIBHSHO 3 KOHTPOMBHUMM. Y TBAPWH, LLIO BUXKIIIU, NOKA3HWKW CTAHOBUI: MigKipkoBa
6ina peyosuHa — 0,24 (0,16; 0,26) Ta 10,00 (8,00; 12,00); xBocTare sigpo/nytameH — 0,12 (0,12; 0,15) Ta 6,00 (4,00; 10,00)
BiZNOBIAHO; NOKa3HMKM BIiPOTiAHO GinbLUi LLIOAO KOHTPONHO.

BucHoBku. HareuLLi Ta BiporiaHi NoKasHUKM BCTAHOBIEHI Ha 24 rofAuHi eKCrepuMEHTY (MOPIBHAHO 3 NONepeaHiMu YacoBUMMU
nepiogamu) B Giniit pe4oBuHI, Tanamyci Ta xBocTatomy sapi/nyTamei. Lien dakT ninTBepmKye perioH-3anexHe, AMHaMivyHe
B Yaci NOCUNEHHSA PEaKTUBHUX 3MiH MIKPOMil, L0 MOXe BKasyBaTV Ha [iNsHKW PO3BUTKY HaWaKTUBHILLOI HeMpo3ananbHoi
BiANOBiAi B napeHximi Mo3ky B ymoBax [TIE. HasBHicTb cepen CD68*-kniTMH HEBENMKOrO BigcoTka KniTvH 3 ameboigHo0
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TpaHcdopmaLlieto MOXe 03HaYaTy iXHIO YacTKoBY (DYHKLOHamNbHY HEAOCTATHICTb YEPE3 iIMOBIPHUI CyNPECVBHWIA BNAWB amiaky
abo iHWMX dakTopiB, @ TAaKOX HE BUKIIOYAE YTBOPEHHS B LIMX YMOBAX HE3HAYHOI KiflbKOCTi TKAHWHHOTO MaTtepiany, Lo Mae
3a3HaBaTy haroynTosy.

WMMYHOTrMCTOXMMHUUECKUI aHAAU3 U3MEHEHUI MUKPOTAUM NPU 3KCNIEPUMEHTAAbHOM
0CTPOM NEYEHOUHOH IHUEpanONaTUK

T. B. LUyraTHUKOBA

MeveHo4Hast aHUedanonatvs (M3) — cMHAPOM HapyLIEHHOW (YHKLMW MO3ra Y NauMeHTOB C BbIPaXXEHHON NeYEHOYHOM
HEeOOCTaTOMHOCTbIO, KOTOPbI MOXET MaHW(ECTUPOBATL B BUAE M3MEHEHUI NCUXOMETPUYECKMX TECTOB U YCUNMBATLCS 40
CHVKEHWS CO3HaHMS BNOTb A0 pasBuTUS kKombl. CoBpeMeHHbIe NpeacTasnerns o N3 cocpeaoToYeHbl NPeMYLLECTBEHHO
Ha TEOpUW HEeWPOTOKCWYHOCTWM aMMuaka W HevposocnaneHnn. Mukpornus, NpeacTaBnALLas pe3naeHTHbIN Ny KeTok,
OTBeYaloLLMiA 3a BPOXAEHHbIN MMMYHWUTET B MO3re, MOCHe akTUBaLMM CNocobHa MHULIMMPOBATL HEMPOBOCNANUTENBHbI OTBET.

Llenb paboTbl — UMMYHOTUCTOXMMUYECKOE OMNpeaeneHne MUKpPOrnnanbHbIX U3MEHEHWA B pa3nuyHbix 0bnactsx Mosra B
YCMoBWMSIX aKkcnepumMeHTansHomn octpoi M3 (Or13).

Matepuansl u Metoabl. Vicnons3oBaHa Mofenb aleTaMMHOGEH-MHAYLIMPOBAHHOW NEYEHOYHON HEAOCTAaTOMHOCTH Y KPbIC
nmHum Wistar. YeTBepo XUBOTHbIX (M3 AECATH), KOTOPbIE BELKWIIN B CPOK A0 24 YaCcOB NOCHe MHbEKUMW aueTaMuHodeHa, —
KOMMEeHCMpOoBaHHas rpynna; 6 K1BOTHbIX, NOTMBLLKX B TeYEHWe 24 4acoB, — AEKOMMEHCUPOBaHHas rpynna. MukpornmaneHble
peakTMBHbIE U3MEHEHNS OLIEH1BanM NyTem aHanuaa oTHocuTenbHon nnowaaw (S rel., %) akcnpeccun CD68* B kneTkax
Mo3ra, He CBA3aHHbIX C MO3roBbIMW 0BOI04KaMu 1 COCyAaMu, a Takke Mo M3MEHEHNSM OpMbl 1 KONMYECTBA TakuUX KIETOK.

Pesynbrathbl. MHayumpoBaHHas aueTammHodeHom Ol3 y KpbiCc xapakTepu3oBanach pervoHanbHbIM 1 AUHaMUYECKUM BO
BPEMEH POCTOM YpOBHS akcnpeccu CDB8 B Mo3re KpbiC B BAE AOCTOBEPHOMO OTHOCUTENBHO KOHTPOIS yBenuyeHns CD68*
S rel. B kneTkax Mo3ra 1 Konn4ecTsa MMMYHOMO3NUTUBHBIX kreTok. MeanaHsl CD68* S rel. (%) 1 konnyecto CD68*-kneTok
B pervoHax mMosra C CyLLeCTBEHHbIMU KONIMYECTBEHHBIMW U3MEHEHUSMM Y YMEPLLMX KPbIC COCTaBUIN: NOAKOPKOBOE Benoe
BewecTso — 0,24 (0,20; 0,26) n 11,00 (8,00; 13,00); Tanamyc — 0,13 (0,90; 0,18) n 6,00 (3,00; 7,00); xBocTaToe sapo/
nytameH — 0,13 (0,12; 0,18) n 7,00 (4,00; 11,00) cooTBeTcTBEHHO. BCe noka3atenu CTaTUCTUYECKM JOCTOBEPHO BbILLE
KOHTPOMbHbIX. Y BbIKVMBLLKX XUBOTHBIX MOKa3aTenu cocTaBunu: nogkopkoeoe benoe sewectso — 0,24 (0,16; 0,26) n 10,00
(8,00; 12,00); xBoctatoe sgpo/nytameH — 0,12 (0,12; 0,15) n 6,00 (4,00; 10,00) cooTBETCTBEHHO; NOKa3aTenu 4OCTOBEPHO
BbILLE KOHTPOSbHbIX.

BbiBogbl. Camble BbICOKVE 1 JOCTOBEPHbIE NoKa3aTenm OTMeYEHb! K 24 Yacam aKcreprMeHTa (No cpaBHEHWIO C npeablay-
UMMM BpeMEHHbIMU Nepuogamu) B 6enom BeLecTse, Tanamyce U XBocTatoM siape/nytameHe. JToT hakT NoaTBEPXaaeT
PErvioH-3aBrCUMOe, AMHAMUYECKOE BO BPEMEHU YCUNEHWE PEAKTUBHBIX U3MEHEHUI MUKPOTTIAW 1 B ONPELENeHHOI CTENEHM
MOXET yKa3sblBaTb Ha 06nacTv Hambonee akTMBHON HEPOBOCMANUTENBHON peakLmy B napeHxmMe Moara B ycnosusx OfM3.
Hanuuwe cpenyn CD68*-kneTok HeGOMbLLIOMO NPOLIEHTA KITETOK C aMe6oMaHO TpaHChopMaLMen MOXET 03Ha4aTb MX YaCTUHHYO
(pyHKLMOHANBHYIO HEJOCTATOMHOCTb 13-3a BEPOSITHOrO NOAABIISIOLLETO BRMSIHUS aMMuaka Unn Apyrux akTopos, a Takke
He UCKntoyaeT 0bpasoBaHMe B TaKMX YCMOBUSIX HECYLLECTBEHHOMO KOMWYeCTBa TKaHeBOro MaTtepuarna, npegHasHa4YeHHoro
ans garouuTosa.

Hepatic encephalopathy (HE) is a syndrome of impaired
brain function in patients with advanced liver failure
[1]. This complex state presents in a wide spectrum
of neuropsychiatric manifestations from alterations of
psychometric tests up to progressive spatiotemporal
disorientation, decreased consciousness and coma [2].
The pathogenesis of HE is complicated and specific
disease mechanisms remain to be determined, however
the current knowledge about HE development mainly
focused on the theory of ammonia neurotoxicity as a re-
sult of substantial liver disfunction. Besides this concept,
the role of systemic inflammation and neuroinflammatory
response of the brain was emphasized [1]. Microglia be-
ing resident macrophages of the central nervous system
when activated by systemic pro-inflammatory cytokines
are responsible for the brain neuroinflammatory reac-
tions [3]. Neurotoxic forms of activated microglia release
a range of pro-inflammatory and cytotoxic mediators
including IL-1b, IL-1a, TNF-a, NO, prostanoids all indu-
cing damaging effect on the neighboring tissue elements
and affect brain homeostasis [3]. The most prominent
neuropathological sigh of acute hepatic encephalopathy
(AHE) is the development of severe brain edema mostly

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

caused by cytotoxic decompensated astrocyte swelling.
Though the fine pathophysiological links of the brain
edematous changes in AHE are still not entirely clarified,
it was proposed that pro-inflammatory cytokines released
by the part of activated microglia might be directly related
to these mechanisms [4].

Different animal and cell culture studies have shown
the controversial influence of acute or chronic hyperam-
monemia on microglial and astroglial reactivity mostly
indicating microglial activation associated with increased
expression of proinflammatory IL-6 and TNF-a cytokines
[5-7]. However, the precise primary cellular source of noted
cytokines synthesis, secretion and consecutive causal
factors inducing increasement of them are still inconsistent
[8]. Considering the above, as well as the fact of small
amount of in vivo studies of microglial reactivity in AHE
conditions, it would be useful to study reactive response
of this neuroglial pool in animal model of acute liver failure
(ALF). The concept of microglial activation still has not
clear definitions, however as a functional sign of the latter
it was widely considered acceptable to use CD68 marker,
that indicates highly activated phagocytic microglia/mac-
rophages [9]. Moreover, given the recently identified wide
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context-dependent and region-dependent morpho-func-
tional heterogeneity of the microglial population in the brain
[10,11], a more detailed research of the microglial reactivity
in different brain structures would make a great contribution
in the better understanding of the cerebral dysfunction
mechanisms in the conditions of ALF.

Acetaminophen is the most widely used antipyretic
and/or analgesic drug and it’s overdosing is the primary
cause of ALF in many countries [12]. Due to the fact, that
such overdosing also causes ALF in rodents this model
can be used for analysing mechanisms of acute hepatic
encephalopathy similar to that in humans [13,14].

Aim
Immunohistochemical study of the microglial changes in

different rat brain regions in the conditions of experimental
acute hepatic encephalopathy.

Materials and methods

For experimental purpose Wistar rats, 200-300 g, were
used. All procedures were conducted according to the Eu-
ropean convention for the protection of vertebrate animals
(Strasbourg, 18 March 1986; ETS No. 123) and the Di-
rective 2010/63/EU. Rats were divided into control group
(n = 5)andAlLF-group (n = 10). For induction of AHE
type “A” (“Acute liver failure” — according to the Ameri-
can Association for the Study of Liver Disease updated
guidelines), we used acetaminophen (paracetamol,
N-acetyl-p-aminophenol [APAP]) induced liver failure
(AILF) model [13,14]. The detailed description of all steps
and characteristics of the experimental model can be
found in our previous paper [15]. After intraperitoneal (i.p.)
acetaminophen injection, rats were examined for signs of
changed major physiological parameters, lethargy, loss
of reflexes. Six rats were euthanised up to 24 h after
the acetaminophen injection. Euthanasia was achieved
by ani.p. administration of sodium thiopental euthanasia
solution due to the above severe clinical symptoms. Four
animals that survived up to 24 h after the procedure were
designated to group “AILF-A” — compensated AILF; 6
animals which died within 24 h after injection constituted
the group “AILF-B” —decompensated AILF. In the control
group “AlLF-C”, all animals survived up to 24 h. In 24 h af-
ter AILF-procedure, all survived and control animals were
euthanised by i.p. injection of sodium thiopental solution.

The material of the brain and liver tissue was
processed according to standard procedures with for-
mation of paraffin blocks. For general histopathological
analysis hematoxylin-eosin stained sections were used.
Immunohistochemical (IHC) study involved detection
of immunopositive labels using mouse monoclonal an-
ti-CD68 antibody (clone PG-M1, RTU, Dako, Denmark)
and UltraVision Quanto detection system (ThermoSci-
entific, USA) at magnification x200 in the standardized
field of view (SFV) of the Scope A1 microscope (Carl
Zeiss, Germany). Morphometric calculations were done
using Videotest-Morphology 5.2.0.158 program. The
characteristics of CD68 expression were evaluated as
the relative area (S rel., %) of immunopositive labelling
to SFV. In addition, numbers of immunopositive cells and
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the percentage of positive cells with changed morpholo-
gy to amoeboid type were assessed. Latter ones show
more round form due to more abundant cytoplasm, with
shortened, thickened processes in relation to rod-shaped
microglia (inset on the Fig. 4). To identify specific features
of glial reactivity such regions were selected as prefrontal
cortex, underlying white matter, thalamus, hippocampus
and caudate nucleus/putamen region.

Digital data were statistically processed by Statis-
tica® for Windows 13.0 (StatSoft Inc., license Ne JP-
Z8041382130ARCN10-J) with evaluating median, lower
and upper quartiles. For comparison between groups
Mann-Whitney and Kruskal-Wallis tests were used. The
results were considered significant at 95 % (P < 0.05).

Results

In our study all experimental animals showed the clinical
signs of growing acute brain disfunction finished by coma-
tose state. Pathohistological changes in their liver tissue
have evidenced its widespread toxic damage. Thus, at
the period up to 24 h, all AILF-rats had pathohistological
signs of centrolobular necrosis, focal hemorrhages, as
well as severe balloon dystrophy of hepatocytes. The
degree of these changes had dynamic increase with
the time after injection.

The IHC study of the brains showed that in control
animals, the expression of the CD68 in the brain tissue
was unequally expressed, region-specific and manifested
at a low level in all studied parameters. Control animals
demonstrated the highest indicators of the CD68* S rel.
(%) and the numbers of CD68* cells in the subcortical
white matter in relation to other regions. Moreover,
white matter was characterized by the most significant
indicators (in comparison to other regions) percentage
of CD68* cells with morphologic transformations into
amoeboid phenotype. Cortical, hippocampal, thalamic
and caudate/putamen regions of control rats demonstrat-
ed relatively smaller numerical indicators of the studied
parameters. The percentage of round-shaped amoeboid
immunopositive cells in all noted regions was represented
at the minimum level (Table 1).

In the brain tissue of survived rats with compensated
AILF (AILF-A) group in relation to control group, by 24 h of
the experiment the moderate, regionally heterogeneous
elevation in the indicators of microglial reactivity was
found. The highest and statistically significant parameters
of CD68* S rel. (%) and the number of CD68"-cells were
characteristic for caudate/putamen and subcortical white
matter compared to other studied areas. The cortex,
thalamus and hippocampus also showed increase of S
rel. (%) and numbers of CD68* cells, however they did
not statistically differ from the control values. The same
statistical insignificance of differences applied to moderate
increase in the number of cells changing their morphology
to amoeboid shape in subcortical white matter of survived
rats (Table 1).

The brain microglial reactive changes in non-survived
animals with decompensated AILF (AILF-B) demonstrated
statistically significant regional-dependent increase in two
studied parameters. The highest rates of the indicators of
the CD68"* S rel. (%) and numbers of CD68*-cells were
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Table 1. The indicators of microglial reactivity in different brain regions in animals from different experimental groups

AILF-A AILF-B AILF-C

CD68*cells % of CD68* CD68*cells % of CD68* CD68*cells % of CD68*
number in SFV | cells in SFV number in SFV | cells in SFV number in SFV | cells in SFV
with amoeboid with amoeboid with amoeboid
morphology morphology morphology
Cortex
0.13 5.00 3.00 0.13 7.00 3.00 0.13 6.00 2.00
(0.10; 0.16) (4.00; 7.00) (1.00; 5.00) (0.10; 0.16) (5.00; 8.00) (1.00; 5.00) (0.11; 0.14) (3.00; 7.00) (1.00; 5.00)
Subcortical white matter
0.24 10.00 6.00 0.24 11.00 6.00 0.22 8.00 5.00

(0.16; 0,26)* (8.00; 12.00) (3.00; 11.00) (0.20; 0.26)* (8.00; 13.00)* (3.00; 10.00) (0.20; 0.22) (7.00; 11.00) (2.00; 10.00)
Hippocampus

0.14 7.00 4.00 0.14 7.00 4.00 0.13 6.00 3.00
(0.11;0.17) (4.00; 9.00) (1.00; 8.00) (0.11; 0.17) (5.00; 9.00) (2.00; 9.00) (0.12; 0.15) (4.00; 8.00) (1.00; 9.00)
Thalamus

0.10 5.00 2.00 0.13 6.00 2.00 0.09 4.00 1.00

(0.07; 0.13) (2.00; 7.00) (1.00; 4.00) (0.90; 0.18)* (3.00; 7.00)* (1.00; 4.00) (0.07; 0.10) (3.00; 6.00) (1.00; 3.00)
Caudate/putamen
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Data are presented as median (Me) with lower and upper quartiles (Q1; Q3); *: significant differences in indicators of the same brain region compared to the control animals
(P < 0.05); AILF-A: compensated AlLF; AILF-B: decompensated AILF; AILF-C: control group.
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Fig. 1. Dynamics of the relative area of CD68* expression (in the microscope SFV, %) in the subcortical white matter of AILF-B rats in the period after injection.
Fig. 2. Dynamics of the relative area of CD68" expression (in the microscope SFV, %) in the thalamus of AILF-B rats in the period after injection.
Fig. 3. Dynamics of the relative area of CD68* expression (in the microscope SFV, %) in the caudate/putamen of AILF-B rats in the period after injection.

Fig. 4. CD68" expression in the caudate/putamen of the non-survived rat (AILF-B group) 24 h after the injection. The inset shows the magnified image of an amoeboid cell (anti-
CD68, Dako, Denmark). x200.
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noted in (descending order): subcortical white matter,
caudate/putamen and thalamus. In the hippocampus and
cortex increase of noted indicators was not statistically
different relatively to the control. The slight increase in
the percentage of cells with changed morphology in such
regions as caudate/putamen, thalamus and subcortical
white matter of AILF-B rats was also not statistically
different relatively to the indicators of control animals
(P>0.05) (Table 1).

Thus, the data from 3 experimental groups clearly
demonstrated the substantial, reliable increase (compared
to control values) in indicators of CD68* S rel. (%), as well
as the number of CD68* cells in the subcortical white
matter, caudate/putamen and thalamus of non-survived
AILF-B-animals and for subcortical white matter and
caudate/putamen of survived AILF-A-rats.

In the AILF-B group depending on the time after
acetaminophen injection, when decompensation of animal
state occurred, the numerical rates of microglial reactive
changes were different. The maximal level of the CD68*
S rel. (%) was found in caudate/putamen, thalamus and
subcortical white matter at 24 h after the initiating of
the experiment (Fig. 1-4).

Discussion

Besides the old issues on microglia origin, the novel
problem of heterogeneity of microglial populations within
different or even the same adult brain region has arisen
recently [10]. The already established concept of M1-like/
M2-like microglial polarization also has been revised and
now is the subject of great controversy [11]. However,
this subdivision still exists and is actively used by current
neuroscience researchers due to the lack of the evi-
dence-based tools for evaluating the precise microglial
effect on tissue media under certain conditions within
the tissue in in vivo experiments or during the study of
postmortem human material. In the brain tissue CD68*
cells can be generally represented by microglia and
perivascular macrophages, as well as hematogenous
phagocytes entering the brain as a result of various
brain-systemic challenges [10]. Therefore, in our study
we excluded positive cellular immunolabelling related to
the structures of blood brain barrier (BBB).

The current knowledge on the microglial role in the im-
pairment of the astrocytic water metabolism under action
of ammonia neurotoxicity remains unclear to a large ex-
tent. Studies of microglial reactivity using different models
of ammonia intoxication, including primary cell cultures
and acute or chronic HE animal models, have shown
controversial results. Zemtsova |. et al. has experimentally
demonstrated the direct activation of cultured rat microglia
by ammonia in form of increased expression of Iba-1
(ionized calcium binding adaptor molecule 1) — protein
involved in reorganization of the cytoskeleton, required
for morphology changing, cell migration and phagocyto-
sis. Although this was accompanied by activated cellular
migration, there was simultaneous inhibition of phagocytic
microglial activity. Despite noted “activation” signs cultured
microglia did not increase proinflammatory cytokines
mRNA expression, whereas ROS production was induced
[3]. On the other hand, Rao et al. using primary microglial
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cultures has shown an increase in the levels of proin-
flammatory cytokines, oxy-radicals and nitric oxide after
ammonia exposure, and conditioned media derived from
ammonia-treated microglia when added to cultured astro-
cytes led to significant astrocyte swelling [5]. Thrane R. V.
et al. in the slower azoxymethane-induced HE demon-
strated that microglia did not become activated prior to
the onset of neurological dysfunction at the terminal stage
of HE and coincides with BBB opening. In the same study
using a rapid acute hyperammonemic AHE model induced
by ammonia load authors did not show any signs of mi-
croglial activation, despite animals developed high levels
of plasma ammonia and severe neurological impairment.
Consequently, authors suggested that microglial activation
does not contribute to the early neurological dysfunction
during either HE and AHE [7].

Our study revealed partially similar characteristics
of microglial reactivity but in the conditions of AILF-in-
duced AHE, although, this did not apply to all indicators.
In AILF-animals a small percentage of the brain CD68*
cells, as in control rats, was presented as round-shaped
(amoeboid) forms which indicated activation of their
phagocytic activity at that moment. Moreover, the increase
in number of CD68* cells in specified brain regions, as
well as the relative area of the marker expression (with
respect to control) indirectly evidence to inducing of
migration activity of these phagocytes within the brain
tissue, while not excluding invading parenchyma through
the brain barriers. As noted above, in both lethal and
survived animals, morphological transformations of cells
towards the amoeboid form did not have significant
differences compared to control for the same regions.
Altogether, noted features presumably may indicate
the early structural reactive changes of microglia and
simultaneous lack of their functional activity under action
of ammonia and other neurotoxins elevated due to acute
liver failure. However, this does not exclude the relative
insignificance of the amount of tissue material that needs
to be phagocytosed under established experimental
conditions. Elevation of S rel. CD68* and number of such
cells appeared to have a region-dependent specificity:
indicators were significantly higher in the subcortical
white matter, caudate/putamen of the both groups and in
thalamus of non-survived rats, compared to control. This
fact allows to conclude that indicated regions are possibly
ones where neuroinflammatory response unfolds most
intensely in the conditions of AILF. Dynamic evaluating of
noted parameters in the decompensated and euthanized
AILF-B-rats helped to recognize that changing of microg-
lial reactivity developed in time-dependent manner. The
highest indicators of the CD68* S rel. (%) and numbers
of cells were found in the white matter, thalamus and
caudate/putamen at 24 h after injection (if compared to
all earlier time points) (Fig. 7-3). The revealed difference
in higher, statistically significant values of microglial re-
activity in non-survived rats may indicate predominance
of neurotoxic effects of CD68* cells, as well as represent
phagocytosis activation as a subsequent mechanism of
tissue cleansing after the irreversible damaging impact
of neurotoxins. These features can be comparable to our
previous study on astroglial reactivity in the conditions of
experimental AILF, where the most severe edematous
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and destructive changes in astrocytes were characteristic
for decompensated cases of AILF at 24 h after injection
[15]. This fact can indirectly evidence the close interac-
tion between astro- and microglia in the conditions of
AHE, although this still does not give a clear answer to
the question: “Which one of this pair has a primary influ-
ence on the other and what is this effect?” Clarifying these
questions requires more comprehensive technological
approaches and complex study.

Conclusions

1. In the conditions of AILF in the rat brain there is
dynamic, region-specific increase in microglial reactive
changes.

2. The highest indicators of microglial reactive
changes were revealed at 24 h after initiation of AILF
in the subcortical white matter, thalamus and caudate/
putamen which presumably may indicate the regions
of the most active neuroinflammatory response within
the brain tissue in acute hepatic encephalopathy.

3. The small percentage of cells with amoeboid
shifting among CD68*-cells may mean partial functional
insufficiency of these cells due to probable suppressive
impact of ammonia and other influencing factors or relative
insignificance of the amount of tissue material that needs
to be phagocytosed under established conditions.

Prospects for further research. Considering
the central role of neuroglia in adaptation and responses of
the brain to various systemic and intracerebral challenges,
it is necessary to study the interaction between different
glial pools in the conditions of somatogenic toxic encepha-
lopathies, including hepatic one, not only in experimental
models, but also using postmortem human material.
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Coronary heart disease (CHD) is one of the leading mortality causes. According to the latest guidelines, coronary computed
tomography angiography (CCTA) is one of the main non-invasive methods for diagnosis of CHD, which allows for quantification
of stenosis severity and the characterization of stenotic lesions.

Aim of the study. It is to study the role, diagnostic value and dependence of coronary artery calcification on the degree of
stenotic lesion of the coronary arteries and anthropometric parameters in patients with coronary artery disease examined by
computed tomography.

Materials and methods. According to the purpose of the study, 46 patients were included: 32 (69.6 %) males and 14 (30.4 %)
females. The average age of the patients was 59.0 + 9.8 years, height —172 + 9cm, weight —85.6 + 12.9 kg, body mass
index (BMI) —28.6 + 4.13, body surface area (BSA) —1.98 + 0.17 m? Demographic and clinical variables were analyzed
using descriptive statistics. Independent t-tests were conducted between two groups of patients (Agatston index 2400 and
<400), using P < 0.05 as a significant value. Pearson correlation coefficient was employed to determine independent coronary
calcium predictors using P < 0.05 as a significant value.

Results. According to the results of the age analysis, significant differences were found among both groups of patients
(P = 0.02). Notable differences in the number of affected coronary arteries between Groups 1 and 2 with an Agatston index
2400 and <400 (P < 0.01)were found. During the correlation analysis, a significant moderate positive correlation of the SYNTAX
score level with Agatston index (r = 0.69, P < 0.01) was revealed.

Conclusions. The degree of coronary arteries calcification with Agatston score 2400 is an independent predictor of severe
coronary heart disease with multivessel lesion of the coronary arteries. The degree of calcification of coronary arteries with
Agatston score 2400 is more common in males. Height, weight, BMI and BSA do not influence the degree of coronary calci-
fication arteries and Agatston score level.

PoAb i AlarHOCTHUYHA LiHHICTb OLHIOBAHHA CTYNEHA KaAbLMHO3Y KOPOHAPHUX apTepin
AAfl NPOrHO3YBaHHA TAXKKOCTI iLuemiuHoi XBOpo6u cepus

A. 0. HukoHeHKo, A. \. MakapeHkoB, I. C. MipayxHui, A. M. MatepyxiH

lwemiuHa xBopoba cepust (IXC) — ogHa 3 NpOBIgHUX NPUYMH CMEPTHOCTI. 3@ OCTaHHIMKM pekoMeHZaLlisiMK, KOMM'loTepHa
TomorpacpiyHa kopoHapHa aHriorpadis (KTKA) — oauH 3 OCHOBHMX HeiHBa3uBHUX MeTopiB aiarHocTvku IXC, wo gae amory
KifIbKICHO BM3HaUNTY CTYMiHb TSHXKKOCTI CTEHO3Y Ta CXxapaKTepuayBaTt CTEHOTUYHI YPaXKEeHHS.

MeTta po6oTu — BUBYUTW POIb, AiarHOCTUYHE 3HAYEHHS Ta 3anexHiCTb kanbLmdikaLji KOpOHapHUX apTepiii Bif CTyneHs
CTEHO3YI04OTO YPaXKEHHS! KOPOHAPHUX apTepiii Ta aHTPOMOMETPUYHUX MOKa3HWKIB y nauieHTiB 3 IXC, skux obctexunm 3a
Z10NOMOro0 KOMM'toTepHOI ToMorpadii.

Marepianu Ta metoam. Y gocnimkeHHs 3anyunnu 46 nauieHtis: 32 (69,6 %) yonosikis i 14 (30,4 %) xiHok. CepepHilt Bik
nauieHTis ctaHoBmB 59,0 + 9,8 poky, 3picT — 172 + 9 cm, Bara — 85,6 + 12,9 kr, iHgekc macu Tina (IMT) — 28,6 + 4,13,
nrowa nosepxHi Tina (MNT) — 1,98 + 0,17 m2. emorpadbivHi Ta KMiHiYHi 3MiHHI aHanidyBanu 3a 4OMOMOrOK ONMCOBOI CTa-
TUCTUKN. HesanexHi t-TecTn BUKOHanM Mix ABoMa rpynamu naieHTis (iHoekc AratctoHa 2400 Ta <400), BUKOPUCTOBYOYM
p < 0,05 sk 3HauyLLy BenunumHy. KoedivieHT kopensauii MipcoHa BUKOPUCTOBYBaN Ansi BU3HAYEHHS HE3ANEXHUX NPEONKTO-
piB KOPOHAPHOTO KanbLyjto 3 BUkopucTaHHam p < 0,05 sk BipOrigHOMO 3HaYeHHS.

Pe3ynkratu. 3a pesynbsratamu BikOBOTO aHasni3y BCTaHOBWIIM iCTOTHI BiMiHHOCTi Mix rpynamu nauiexTis (p = 0,02). He Bu-
SBUNW BipOrigHy Kopensvito Biky 3 iHaekcom AratctoHa (r = 0,22, p > 0,05). BusHaumnu BiporiaHi BigMiHHOCTI 3a KinbKiCTIO
YPaxeHWX KOpOHapHUX apTepii Mix rpynamu 11 2 3 iHgekcom AratctoHa 2400 Ta <400 (p < 0,01). Mig Yac kopensuiiHoro
aHaniay BUSIBUIM CYTTEBY NMOMIpHY NO3UTUBHY kopensuito pieHs 6anis SYNTAX 3 iHgekcom AratctoHa (r = 0,69, p < 0,01).

BucHoBku. CTyniHb kanbuudikaLii KoOpoHapHKUX apTepii 3 ouiHkot AratcToHa 2400 € He3anexH!M NpPeauKTopPOM TSKKOI
iLueMiyHOi XBOpo6K cepLs 3 6araToCyANHHIM ypaXXeHHsIM KOpoHapHoro pycna. CTyniHb kanbumdikaLii KopoHapHUX apTepin
3 ouiHkoto AratcToHa 2400 yacTille BUSBNANM B YonosikiB. 3picT, Bara, IMT i MIMT He BNnuBatoTb Ha CTyNiHb KanbLmdikawi
KOPOHapHWX apTepiit, piBeHb 6anis AraTcToHa.
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PoAb 1 AMarHocTMueckas LLeHHOCTb OLIeHKU CTeNeHH KaAbLIMHO3a KOPOHapPHbIX apTepm7|
ANA MPOrHO3UPOBaHUA TAXKECTU ULEeMUYECKoU 6one3HH cepAaua

A. A. HukoHeHKo, A. A. MakapeHkosB, I. C. MoanyxHbin, A. H. MatepyxuH

Nwemmnyeckasn bonesHb cepaua (MBC) — ogHa 13 BeayLumx npuumH cMepTHOCTW. CornacHo NocneaHMM pekoMeHZaumsMm,
KOMMbOTEPHAs TOMOrpadmyeckas kopoHapHas aHrorpadus (KTKA) ABnsieTcst 04HUM 13 OCHOBHbBIX HEMHBA3VBHbLIX METOLIOB
anarHoctukm MBC, no3eonsieT KonMYecTBEHHO ONPeaenuTb CTENEHb TSXKECTU CTEHO3A 1 OXapaKTepPU30BaTb CTEHOTUYECKME
NopaxeHwns.

Llenb paboTbl — 13y4eHne ponu, AMarHOCTUHECKOrO 3HAYEeHWs U 3aBMCMMOCTU KanbLudukaLmm KOPOHapHbIX apTepuii ot
CTeneHN CTEHO3NPYIOLLEro NOPaXeHNst KOPOHAPHBIX apTepUii U aHTPONOMETPUYECKVX NnokasaTtenen y nauventos ¢ VBC,
06cnefoBaHHbIX C MOMOLLBHO KOMMBIOTEPHOI ToMOrpacum.

Matepuanbl u metoabl. B uccnegosanve BkntodeHsl 46 naumertos: 32 (69,6 %) Myx4nHbl U 14 (30,4 %) XEHLUMH.
CpepnHuin Bo3pacT naumeHToB coctasun 59,0 + 9,8 roga, poct — 172 + 9 cm, Bec — 85,6 + 12,9 kr, MHAEKC Macchl Tena
(MMT) -28,6 + 4,13, nnowaab nosepxHocTtn Tena (MMT) —1,98 + 0,17 M2 [Jemorpadryeckie v KIIMHUYECKUE NepemeH-
Hble aHanWaunpoBanu C MOMOLLbIO ONUCATENbHOM CTaTUCTUKW. HesaBucumble t-TeCTbl NPOBOAWMM MEXAY ABYMS rpynnamu
naumneHToB (nHaekc AratctoHa 2400 n <400), ncnonbsyst p < 0,05 kak 3Haummyto BenuumnHy. KoadbduumeHT koppensumm
MupcoHa ncnonb3oBanu Ans onpeaeneHns He3aBCUMbIX MPEAUKTOPOB KOPOHAPHOTO KanbLms ¢ ucnonb3oeaHnemp < 0,05
Kak JOCTOBEPHOrO 3HaYeHUs.

Pesynbrartbl. [1o pesynsratam BO3pacTHOrO aHanunaa yCTaHOBMEHbI CYLLECTBEHHbIE Pa3NMyns MeXay rpynnamu nauneHToB
(p = 0,02). OnHako OCTOBEPHOI KOPPENsILWM BO3pacTa C MHAEKCOM AraTcToHa He Bbino (r = 0,22,p > 0,05). O6HapyxeHbl
3aMeTHble Pasnuyns B KONIMYECTBE NOPAXKEHHBLIX KOPOHAPHBIX apTepuin Mexay rpynnamu 1 u 2 ¢ uiaekcom Aratctora 2400 n
<400 (p < 0,01). B xoze KoppensiLUMOHHOro aHanm3a oTMeveHa 3Ha4MMasi yMepeHHast NonoxuTenbHas KOppensaums YpoBHS
6annos SYNTAX ¢ nHgekcom AratctoHa (r = 0,69, p < 0,01).

BbiBoabl. CTeneHb KanbuydmkaLmm KOpOHapHbIX apTepuii ¢ oueHkol AratctoHa = 400 — He3aBMCUMbIN NPeayKTop TS-
Xemnow uwemmnyeckoi BonesHn cepaua npyv MHOrOCOCYAMCTOM MOPaXeHUU KOpOHapHOTo pycna. CTeneHb kanbuudukaumm
KOPOHapHbIX apTepwii ¢ oLieHKon AratcToHa 2400 yalle onpefensitoT y MyxunH. Poct, Bec, UMT n TTMNT He BNnsitOT Ha cTeneHb

KanbLymrKaLMm KOPOHApHbIX apTepuii M ypoBeHb 6annos AraTcToHa.

Coronary heart disease (CHD) is one of the leading
mortality causes [1]. According to the latest guidelines,
coronary computed tomography angiography (CCTA) is
one of the main non-invasive methods for diagnosis of
CHD, which allows for quantification of stenosis severity
and the characterization of stenotic lesions [2].

A sufficient number of studies has shown that
the severity of coronary artery (CA) lesions, assessed
on the SYNTAX scale, allows to determine the prognosis
associated with the risk of major adverse cardiovascular
events (MACE). Further parameters defining the type of
surgical intervention and periprocedural risks, taking into
account complex lesions of CA, including bifurcation, total
chronic occlusion, intraluminal thrombi, calcification and
diffuse lesion [3,4].

The coronary artery calcium score (CACS) has
predictive value for future coronary events [5,6], but its
accuracy for prediction of obstructive coronary artery
disease is rather weak. In contrast to CACS, CCTA is
a non-invasive method for a more accurate qualitative
and quantitative determination of coronary calcium,
which has been verified as a lesion with a tomographic
optical density of more than 130 Hounsfield units, with
the area of 21 mm? [7,8]. The amount of coronary cal-
cium detected by CCTA correlates with histologically
determined atherosclerotic plaques and makes up to
20 % of their total amount [9]. Coronary artery calcium
is a highly specific marker of atherosclerosis; it integrates
all the risk factors throughout a person’s life [10,11],
however, the amount of non-calcified fibroatheroma can
only be detected by CCTA and is missed by CACS. The
correlation between the total coronary calcium score
(CACS), measured with Agatston scoring system, and

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

the severity of coronary artery disease are contradictory,
weak and unreliable [12,13].

Thus, the feasibility of using data on the degree of
calcification of coronary arteries in cardiovascular risk
stratification, along with traditional risk factors such as
gender, age, smoking, lipid levels, diabetes mellitus and
family history, requires further study.

Aim

It is to study the role, diagnostic value and dependence
of coronary artery calcification on the degree of stenotic
lesion of the coronary arteries and anthropometric para-
meters in patients with coronary artery disease examined
by computed tomography.

Materials and methods

The data obtained from patients, who had undergone
computed tomography (CT) screening of coronary arteries
calcification and CCTA in the period between 2018-2019,
were analyzed. The inclusion criteria were signing of in-
formed consent, the presence of coronary heart disease,
the presence of calcified atherosclerotic plaques in
the coronary arteries walls. The exclusion criteria were
the absence of coronary artery atherosclerosis as seen
on computed tomography, and the presence of artefacts
that compromised the interpretation of CCTA data (motion,
pulse, respiratory ones).

According to the purpose of the study, 46 patients were
included: 32 males (69.6 %) and 14 females (30.4 %).
The average age of the patients was 59.0 + 9.8 years,
height — 172 + 9 cm, weight — 85.6 + 12.9 kg, body
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Table 1. Quantitative estimation of calcium and stenotic lesions in the coronary artery

Value, units of measure Group 1 (n = 23) Group 2 (n = 23) _

Males 20 (86.9 %) 12 (52.1 %) 0.03
Females 3(13.1 %) 11 (47.9 %) 0.03
Weight, kg 87.00 + 13.34 84.30 + 13.01 0.49
Height, cm 171.56 + 9.51 172.78 + 8.85 0.65
Age, years 62 +7 55 + 11 0.02
BSA, SI 1.99 + 0,18 197 + 0,17 0.75
BMI, kg/m? 29.28 + 3.9 27.93 + 4.41 0.28
Agatston score (Me [Q,; Q,]) 1157.0 [751.8; 1411.0] 137.5[74.0; 186.0] <0.01
Number of affected coronary arteries (Me [Q,; Q,]) 3[3; 3] 2[1;3] <0.01
SYNTAX score (Me [Q,;; Q,]) 26.0[22.0; 31.0] 17.5[12.0; 27.6] <0.01

Abbreviations: parametric data are displayed as mean +SD. Counts are shown as n (%). BMI: body mass index; BSA: body surface area.

mass index (BMI) — 28.6 + 4.13, body surface area
(BSA) — 1.98 + 0.17 m2 232 patients were excluded
from the study.

Grounding on clinical and instrumental data, grade Il
angina was detected in 15 (32.61 %) patients, grade Il
angina —in 22 (47.83 %) patients, grade IV angina —in
6 (13.04 %) patients, unstable angina was detected in
3 (6.52 %) patients. 17 (36.96 %) patients reported to
have had previous myocardial infarction. Stage | cardiac
insufficiency was detected in 11 (23.91 %) patients, stage
Il cardiac insufficiency was detected in 35 (76.09 %)
patients.

Computer tomography of the heart and coronary
arteries was performed with multi-detector 64-pixel com-
puter tomographic scanner Aquilion TSX 101A (Toshiba,
Japan). The research was performed in ECG-synchro-
nized mode, with a specific heart rate up to 60 beats
per minute. At the first stage, for coronary artery calcium
score (CACS) screening, low-dose step-by-step scan-
ning protocol was employed, which was performed in
craniocaudal direction from tracheal bifurcation level to
diaphragm level, with partition thickness of 3 mm, without
intravenous administration of contrast agent (native scan-
ning). At the following stage, a standard MDCT-coronary
angiography (CCTA) was performed with retrospective
reconstruction of the raw data obtained. Postprocessing
was performed with Vitrea workstation (Vital images).

Evaluation of coronary artery calcification from CACS
scans was carried out by means of Calcium scoring CT
software, which is a part of the software package for
the workstation, in semiautomatic mode: the route of
each artery was defined manually, whereas there was
automatic calculation of coronary calcium score with
Agatston scoring system, as well as of the volume of
calcified atherosclerotic plaques.

The analysis of stenotic or occlusal lesion of coronary
arteries was performed on CCTA datasets with the use of
axial partitions, multiple planar and curvilinear reforma-
tions, and 3D reconstructions.

The coronary artery lesion index was determined
using anatomical SYNTAX score (SYNTAX score) using
an online calculator (https://syntaxscore2020.com/).

Demographic and clinical variables were analyzed
using descriptive statistics. The Shapiro-Wilk test was
used to determine if a data set is well-modeled by a normal
distribution. The data set that was normally distributed
presented as average and standard deviation (M £ m).
Independent t-tests were conducted between two groups
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of patients (Agatston index 2400 and <400), using
P < 0.05 as a significant value. In case of deviation from
the normal distribution, data was presented as median
and interquartile range (Me [Q,;; Q,]) and Mann-Whitney
U-test was used. Spearman’s rank correlation coefficient
was employed to determine independent coronary cal-
cium predictors using P < 0.05 as a significant value.
Analyzes were performed with Statistica 13.0 software
package (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results

According to the purpose of the study and the results of
CCTA, the patients were divided into 2 groups: Group 1
included patients with a pronounced degree of coronary
arteries calcification and Agatston score level 2400, and
Group 2 comprised patients with moderate and minimal
coronary arteries calcification with Agatston score level
<400. The obtained data are presented in Table 1.

Thus, in both groups there was the same number of
patients, while in Group 1 males significantly prevailed
(P < 0.05), and in Group 2 there were no gender dif-
ferences.

According to patients’ average weight, height, BSA,
and BMI, there were no significant differences between
the groups; all patients were overweight.

According to the results of the age analysis, significant
differences were found among both groups of patients
(P = 0.02). However, there was no significant correlation
of age with the Agatston index (r = 0.22, P > 0.05).

Notable differences in the number of affected coro-
nary arteries between Groups 1 and 2 with an Agatston
index 2400 and <400 (P < 0.01) were found.

A significant positive correlation was revealed be-
tween the number of stenosed coronary arteries and
the Agatston index (r = 0.52, P < 0.01) in both groups,
which is shown in Fig. 1.

Considerable differences were found in Groups 1
and 2 when analyzing SYNTAX score level. So, SYNTAX
score in patients of Group 1 was 29.08 + 9.44, which
corresponded to the indications for coronary artery bypass
grafting and was associated with predictions of cardiac
mortality and the risk of major adverse cardiovascular
events ranging from 10.9 % to 12.0 % (against up to
23.4 % during percutaneous coronary intervention (PClI)).
Whereas the SYNTAX score in patients of Group 2 was
14.39 + 5.67, which corresponded to the indications
for PCl and was associated with predictions of cardiac
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Fig. 1. Correlation of Agatston score level with the number of affected coronary arteries (n = 46).
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Fig. 2. Correlation of Agatston score level with SYNTAX score level.

mortality and the risk of major adverse cardiovascular
events at 13.6 % [4]. During the correlation analysis,
a significant moderate positive correlation (Fig. 2) of
the SYNTAX score level with Agatston index (r = 0.69,
P < 0.01) was revealed.

Discussion

Data on coronary artery calcification provided by CCTA
have both diagnostic and prognostic information in ad-
dition to the conventional risk factors for coronary artery
disease. The presence of calcium confirms coronary
atherosclerosis and is associated with an increased risk
of coronary events.

According to the data obtained, male patients are
more susceptible to pronounced coronary arteries calci-
fication (32 versus 14), with a greater tendency to mul-
tivessel lesion. This suggests a possibly more aggressive
course of atherosclerosis in males, which is confirmed by
the works of other authors [14].
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In the course of data analysis, it was found that
the degree of coronary calcification is higher in patients
of older age groups (P = 0.02), which is explained by
the progression of atherosclerosis, with a correlation in
the number of affected coronary arteries and the com-
plexity of their lesions, expressed in the estimation by
SYNTAX score, which leads to higher risks of major
adverse cardiovascular events.

The results of our study are comparable with previ-
ous reports that age and male gender are independently
associated with coronary calcium levels. The correlation
between coronary calcification and endothelial dysfunc-
tion has also been demonstrated, as well as with impaired
myocardial perfusion in patients with angiographic intact
coronary arteries [15-17]. Therefore, altered coronary
blood flow in the presence of coronary calcification affects
the development and formation of atherosclerotic plaques,
which are the main determinants of the development of
severe forms of coronary artery disease. Besides, coro-
nary calcification is one of the predictors of obstructive
coronary artery disease and has predictive value for future
coronary events.

Generally, coronary calcium is limited to subintimal
space and may occur nearly from the 20" year of a
person’s life. The calcification of atherosclerotic plaque
increases with aging and atherosclerosis progression.
Therefore, coronary calcium is a marker of coronary
atherosclerosis [18]. Previous studies have examined
the association of coronary artery disease with coronary
calcium in patients with asymptomatic disease. The prog-
nostic value of calcium screening and its independence
from traditional risk factors was shown [18]. Consequently,
it is suggested to use coronary calcium levels as a pre-
dictor of CHD [19,20]. There are also studies that have
investigated the importance of coronary calcium for pre-
dicting the severity of coronary heart disease [21,22], but
our results do not contradict the results of these studies,
although different methods have been employed.

Conclusions

1. The degree of coronary arteries calcification with
Agatston score 2400 is an independent predictor of
severe coronary heart disease with multivessel lesion of
the coronary arteries.

2. The degree of calcification of coronary arteries with
Agatston score 2400 is more common in males.

3. Height, weight, BMI and BSA do not influence
the degree of coronary calcification arteries and Agatston
score level.

Prospects for further research. Further research
may be focused on elucidating the genotype influence
on Agatston score level.
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Aim. To determine the probable role of ferroptosis in the course of inflammatory bacterial diseases of the respiratory system
in young children, accompanied by the development of anemia of inflammation.

Materials and methods. The study included 62 children (mean age 1.4 + 0.4 years). The main group included 42 children
with acute inflammatory bacterial diseases of the respiratory system, accompanied by anemia of inflammation: 29 children
were diagnosed with bacterial bronchitis, 13 children — pneumonia. Determination of the severity of inflammatory diseases
was determined by Acute Bronchitis Severity Score and Pediatric Respiratory Severity Score. At the time of participation
in the study, all patients under observation had no signs of impaired iron metabolism, including iron deficiency anemia, in
the anamnesis. The control group included 20 relatively healthy children. The content of caspase-7, caspase-9, ferritin,
nitrotyrosine, phospholipase A, was determined by ELISA using commercial kits.

Results. We hypothesized the ineffectiveness of apoptosis in the course of bacterial inflammatory processes of the respiratory
organs in young children, accompanied by the development of anemia of inflammation, and studied the probability of ferroptosis
in these conditions. The obtained data indicated the presence of active oxidative stress in the main group patients. The strong
direct correlation between the severity of inflammatory disease and the intensity of oxidative stress was revealed (r = 0.7,
P < 0.001). A statistically significant increase in ferritin content in the main group compared with the control group was
observed. There was a strong direct correlation between ferritin levels and the severity of bronchitis (r = 0.82,P < 0.01)and
the severity of pneumonia (r = 0.87,P < 0.01). It was found that the upper quartile of serum ferritin levels (73.2 + 4.6 ng/ml)
was associated with severe disease. We assumed that restriction of access to iron for bacterial pathogens due to its sequestration
in cells is a pathological process under certain conditions.

Conclusions. In the pathogenesis of bacterial inflammatory diseases of the respiratory organs in young children, accompanied
by the development of anemia of inflammation, the processes of apoptosis did not dominate, but, obviously, necrotic phenomena
did, including ferroptosis as one of the manifestations of necrosis. The protective mechanism aimed at limiting the access of
bacterial pathogens to iron due to its sequestration in cells becomes pathological under certain conditions.

BusHaueHHA WMOBIpHOi poAi dpeponTo3y B nepebiry 3anaabHUX 6aKTepiaAbHUX
3axBOpIOBaHb OPraHiB AUXaHHA B AiTed PaHHLOTO BiKy, O CYyNPOBOAXKYBaAUCA
PO3BUTKOM aHeMii 3ananeHHsA

I. 0. AexeHko, 0. €. Abatypos, A. 0. MorpibHa

MeTta po6oT — BM3HAYMTW MMOBIPHY porib heponTosy B nepebiry 3ananbHux 6akTepianbHUX 3aXBOPIOBaHb OpraHiB AyXaHHS
B AiTeN PaHHLOTO BiKY, LLIO CYNpOBOKYBAIIMCA PO3BUTKOM aHEMIl 3ananeHHs.

Marepianu Ta MmeToau. Y JOCTIMKEHHS 3anyumny 62 auTuHKM (cepeaHin Bik — 1,4 + 0,4 poky). B 0CHOBHY rpyny BKMKOUMNN
42 xBopwX Ha rocTpi 3anarnbHi 6akTepianbHi 3aXBOPIOBaHHS OPraHiB AUXaHHS, LLO CYNpOBOAKYBanMcs aHeMieto 3ananeHHs: y
29 piten piarHocTyBanu 6akTepianbHWii BPOHXIT, y 13 — NHEBMOHIt0. TsHKKICTb Nepebiry 3ananbHUX 3aXBOpioBaHb BU3HaYanm
3a wkanamu Acute Bronchitis Severity Score Ta Pediatric Respiratory Severity Score. Ha MOMEHT yyacTi B LOCTiAKEHHi B yCix
nauieHTiB, siki nepebyBanu nig CnocTepeXeHHsM, B aHamMHe3i He Byrno 03Hak NopyLLeHHs 0BMiHy 3aniaa, 3okpema 3anisoge-
dpiumTHOI aHemii. KoHTponbHa rpyna — 20 ymoBHO 380poBux giter. Metogom I®A Bu3Havanm BMICT kacnasw-7, kacnasu-9,
(hEPUTUHY, HITPOTUPO3IHY, dhocchorinasm A, 3 BUKOPUCTaHHAM KOMEPLiAHNX HabopiB.

Pesynkratu. Mpunyctnnu HeedekTVBHICTb anonTody B nepebiry GakTepianbHUX 3ananbHUX NPOLECIB OpraHiB AvXaHHs B
ZiTEeN paHHBOTO BiKY, LLIO CYNPOBOLKYBaNMUCS PO3BUTKOM aHEMIi 3anasieHHs, Ta BUBYanm MMOBIPHICTb PO3BUTKY (heponTosy B
LMX yMmoBax. Peaynbratv CBiAUMIM NPO HasiBHICTb aKTUBHOIMO OKCUAATUBHOIO CTPECY B NaLlieHTiB OCHOBHOI rpynu. BusHayunm
CUMNBHUIN NPSIMUIA KOPENALIAHNI 3B’A30K MiX TSDKKICTIO 3anarnibHOro 3aXBOPIOBaHHS Ta iIHTEHCWBHICTIO OKCUAATUBHOIO CTPECy
(r = 0,7, p < 0,001). Cnoctepiranu CTaTUCTUYHO 3HaYyLLE NiABULLEHHS BMICTY (DEPUTUHY B OCHOBHIW rpyni JOCHIMKEHHS
NOPIBHSIHO 3 TPYNO0 KOHTPOIM. BUABMNM CUNBbHWIA NPSIMUIA 3B’30K MiXK piBHEM DEpUTUHY Ta TSKKICTIO nepebiry BpoHXiTy
(r = 0,82,p < 0,01), TsuxkicTto nepebiry nHeBmoHii (r = 0,87,p < 0,01). 3'acyBanu, Lo BepxHiit KBAPTUMb PIBHSA (DEPUTUHY
B cupoBaTLi KpoBi (73,2 + 4,6 Hr/Mn) acoujtoBaBcs 3 BaxkuM nepebirom xBopobu. MpunycTunu, Lo 3axXMCHUA MexaHi3Mm,
CNpsSIMOBaHWIA Ha 0OMexeHHs focTyny GakTepianbHWX NaToreHiB 4o 3anida BHACMIAOK M0ro cekBecTpaLlii y KniTuHax, nepeaycim
y Makpodparax, 3a NeBHVUX YMOB CTa€ NaToforivyHnM.
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BucHoBKM. Y naToreHesi 6akTepianbH1X 3anarbH/X 3aXBoptoBaHb OPraHiB AuxaHHs! B AiTEN paHHLOTO BiKy, LLIO CYNpPOBOLKyBa-
NCS PO3BUTKOM aHeMii 3ananeHHs, AOMiHyBanu He MpoLEecy anonToay, a, BOYEBWb, HEKPOTWYHI ABULLA, 30Kpema dheponTo3
K OLMH i3 NPOsIBIB HEKPO3Y. 3aXMCHUI MEXaHi3M, CNPSIMOBaHWIA Ha 0BOMEXEHHS JOCTyny GakTepianbHUX NaToreHiB 4o 3anisa
BHACMIQOK I0ro CekBecTpaLii y KNiTuHaXx, 3a NEBHUX YMOB CTae NaTorNorvyHNM.

OnpeaeneHue BEPOATHON PoAU GpepponTo3a B TEUEHUU BOCNAAUTEAbHbIX GaKTepUaAbHbIX
3aboAeBaHMI OpPraHOB AbIXaHUA y A€TeN paHHero Bo3pacra, KOTopble CONPOBOXAAAUCH
pa3BUTHEM aHEMMWM BOCNAAEHUA

I. A. AexeHko, A. E. Abatypos, A. A. MorpebHas

Llenb paGoTbl — onpenenuTb BEPOSITHYO porib heppornTo3a B TeYEHUM BOCNanuUTenbHbIX GaktepuanbHbix 3aboneBaHui
OpraHoB AblXaHus y AeTel paHHero Bo3pacTa, CONpOBOXAABLUMXCS PA3BUTUEM aHEMWW BOCMAMNEHNSI.

Marepuanbi u metoabl. B uccnegosaHue Bkntounnm 62 peberka (cpegHuit Bospact — 1,4 + 0,4 roga). OcHOBHyto rpynny
COCTaBWM 42 naumneHTa ¢ 0CTpbIMM BOCNanuUTeNbHbIMY GakTepuanbHbIMy 3a60neBaHNsIMI OPraHoB [blXaHusl, CONpOBOXAaB-
LUMXCS aHEMMEN BOCNaneHus: y 29 AeTelt anarHocTMpoBaH bakTepuanbHbii GpOHXUT, y 13 — NMHEBMOHUS. TSXECTb TEYEHNS!
BOcnanuTenbHbIx 3abonesaHuin onpegensiny no wkanam Acute Bronchitis Severity Score u Pediatric Respiratory Severity
Score. Ha MOMEHT yyacTus B UCCrefoBaHUM Y BCEX NALMEHTOB B aHamMHe3e He Oblno Npu3HakoB HapyLweHus obmeHa xe-
nesa, B TOM 4ucne xenesogeduuutHon aHemun. KoHTponbHyto rpynny coctasunm 20 yCroBHO 340p0BbIX AeTeit. MeTogom
VI®A onpepenanu conepxaHue kacnasbl-7, kacnasbl-9, (eppuTiHa, HUTPOTMPO3NHA, dhocconmnassl A, C UCMOMNb3oBaHNEM
KOMMepYecknx Habopos.

Pesynkrarhbl. Mpegnonoxwnm HeachekTUBHOCTL anomnTo3a B TeHeHr GakTepuarnbHbIX BOCTIANMTENbHbIX NPOLIECCOB OpraHoB
AblXaHus y aeTeii paHHero Bo3pacTa, CONpOBOXAABLUMXCS PA3BUTUEM aHEMUU BOCTIANEHUS!, U3y4ank BepOSITHOCTb Pa3BUTMS
¢hepponTo3a B AaHHbIX yCroBUsIX. Pe3ynbraThl ykasblBanu Ha Hanumyue akTWBHOTO OKCMAATMBHOTO CTPecca y MauueHTOB
OCHOBHO rpynbl. OTMEYEHO HAMMUUE CUNBHOI NPSIMOI KOPPENSILMOHHOM CBSI3V MEXY TSHKECTbI0 BOCManuTensHoro 3abone-
BaHWS 1 UHTEHCUBHOCTbIO okcuaaTueHoro ctpecca (r = 0,7,p < 0,001). Habntoganu cratnctnieckn 3Hadnumoe noBbliLLeHne
cofepxaHus heppuTHa B OCHOBHOM rpymne UCCIeaoBaHus N0 CPABHEHMIO C rpynnor KOHTpons. OTMeYeHa cunbHas npsimas
CBSI3b MEXAY YPOBHEM PEPPUTMHA U TSXKECTbIO TeveHust opoHxuta (r = 0,82, p < 0,01), TSXKECTHIO TEYEHMS MHEBMOHUN
(r = 0,87, p < 0,01). YcTaHOBNEHO, YTO BEPXHWIA KBApTWIb YPOBHS (hEPPUTVHA B CbIBOPOTKE KpoBU (73,2 + 4,6 Hr/mn)
aCcoLMMPOBArcs C TSKenbIM TedeHeM 3aboneBanus. Mpeanonoxuni, Y4To 3alUMTHBIA MeXaHW3M, HanpaBeHHbI Ha OrpaHu-
YeHue poctyna BakTepuarnbHbIX NAaTOreHOB K XXeresy 3a CHET ero CEKBECTPaLMM B KIETKaX, B NEPBYI ovepeab Makpodarax,
Mpw OnpeaeneHHbIX YCIIoBUSIX CTAaHOBUTCS MaTONOMYECKUM.

BbiBoabl. B natoreHese GakTepuanbHbIX BOCManuUTeNbHbIX 3abonesaHnii OpraHoB AblXaHus y AeTel paHHero Bo3pacta,
COMPOBOXAABLUMXCS Pa3BUTUEM aHEMWMW BOCMANEHUS, LOMUHWPOBANM He MPOLIECCHI anonTosa, a, 04eBUAHO, HEKPOTUYECKMe
SIBNIEHNSI, B TOM Ymcre epponTos Kak O4HO U3 NPOSIBMEHWIA HEKPO3a. 3alUTHBIA MEXaHU3M, HanpaBMneHHbIA Ha orpaHu-
YeHue goctyna BakTepuanbHbIX NaTOrEHOB K Xenesy 3a CHeT ero CekBecTpauuy B KNeTkax, Npy onpeaeneHHbIX yCroBusx
CTaHOBMTCS NATOMOMNYECKUM.

Over the past two decades, researchers have studied
various forms of regulated cell death. Previously, the un-
derstanding of cell death was limited to the concepts of
apoptosis as a form of programmed death, and necrosis
as accidental, unregulated cell death [1]. At least 12 diffe-
rent types are currently known, one of which is ferroptosis
[2]. The term “ferroptosis” was first defined in 2012 when
Dixon S.J. et al. reported the phenomenon of non-apop-
totic regulated cell death [3]. Brent R. et al. identified
ferroptosis as catalytic, dependent on Fe?, regulated
necrosis associated with lipid peroxidation [4]. The leading
inducers of ferroptosis are the active forms of oxygen
formed during the Fenton reaction — the transformation
of Fe?* into Fe®*. The Fenton reaction is characterized by
the fact that excess iron, which is not bound to ferritin or
ferroportin, generates a hydroxyl radical. The reactivity
of the hydroxyl radical is extremely high: it is capable of
oxidizing almost any substance in the cell, including DNA,
proteins, lipids [5]. Under the action of the final products of
lipid peroxidation, phospholipase A, is activated, the sub-
strate of which is phospholipids of cell membranes. After
their hydrolysis and cleavage from phospholipids of free
fatty acids, mediators of a wide range of cellular processes
of proinflammatory nature are formed. The formation

Pathologia. Volume 18. No. 1, January — April 2021

of products of hydrolysis of phospholipids, including
phospholipase A, contributes to the development of
the inflammatory process [6]. Cell death caused solely by
ferroptosis can be inhibited by iron chelators, lipophilic an-
tioxidants and lipid peroxidation inhibitors, and correlates
with the accumulation of markers of lipid peroxidation [4].
The process of accumulation of lipid peroxides, which
plays a significant role in the implementation of ferropto-
sis, requires a significant supply of iron, so the import,
export, turnover of iron affect the sensitivity of ferroptosis.
Taking into account that anemia of inflammation (Al) has
an iron-redistributive genesis, the study of the ferroptosis
process becomes relevant for our study.

Aim
To determine the probable role of ferroptosis in the course

of inflammatory bacterial diseases of the respiratory system
in young children, accompanied by the Al development.

Materials and methods

The study groups included 62 young children (average
1.4 t 0.4 years). Children who were under observa-
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tion were examined in the Communal non-commercial
enterprise “Zaporizhzhia Regional Clinical Children’s
Hospital” of the Zaporizhzhia Regional Council (director —
Yu. V. Borzenko). The main study group consisted of 42
children with acute inflammatory bacterial respiratory
diseases. They were diagnosed with Al 4-5 days after
the onset of the disease. In 29 children bacterial bronchitis
developed, in 13 children — pneumonia. Acute Bronchitis
Severity Score (ABSS) was used to determine the severity
of acute bronchitis [7]: 17 (58.62 %) children had moder-
ate to severe disease, 12 (41.38 %) children had severe
one. Pediatric Respiratory Severity Score (PRESS) was
used to determine the severity of acute pneumonia [8]:
5(38.46 %) children had a moderate severe disease, 8
(61.54 %) children had a severe disease. At the time of
participation in the study, all patients under observation
had no signs of impaired iron metabolism, including iron
deficiency anemia, in the anamnesis. The control group
consisted of 20 relatively healthy children. The study
groups were representative by age and sex.

The content of caspase-7, caspase-9, ferritin,
nitrotyrosine, phospholipase A, was determined by
enzyme-linked immunosorbent assay (ELISA) using
commercial kits: RayBio Human CASP7 ELISAKit (Ray-
Biotech, U.S.A.); Human Caspase-9 ELISA Kit (Bender
MedSystems GmbH, Austria); Ferritin ELISA (ORGEN-
TEC Diagnostika GmbH, Germany); Nitrotyrosine, ELISA
(HucultBiotech); Enzyme-Linked Immunosorbent Assay
(ELISA) Kit For Phospholipase A2 Lipoprotein Associated
(LpPLA2). The studies were carried out at the Training
Medical and Laboratory Center (TMLC) of Zaporizhzhia
State Medical University (the Head of TMLC —MD, PhD,
DSc, Professor A. V. Abramov).

Mathematical analysis and statistical data proces-
sing were performed using a licensed software package
Statistica for Windows 13.0 (JPZ8041382130ARCN10-J).
Normality of the data was checked using the Shapiro—
Wilk test. We used the method of correlation analysis
with the Spearman’s correlation coefficient calculation.
Measurement data of a non-normal distribution and
non-linear dependence were expressed as a median
and quartile (Me (Q,,; Q,,)). To assess the differences in
indicators, the nonparametric Mann-Whitney U-test was
calculated as a nonparametric analogue of the Student
criterion. Differences were considered at a significance
level of P < 0.05.

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and national research committee and
with the 1964 Helsinki declaration and its later amend-
ments 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 restrictions of the ethics
approval originally obtained.

Results

In a previous study, we investigated the activity of
apoptosis markers in children diagnosed with Al on
the background of bacterial infections of the respiratory
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tract. We observed the activation of the first link of apop-
tosis — initialization — due to an increase in the content
of caspase-9 in the serum of children in the main study
group compared with the control group. But the levels of
caspase-7, which is a marker of activation of the effector
link of the “caspase cascade”, did not have a statistically
significant difference between the study groups. This
allowed us to assume the ineffectiveness of apoptosis
in the course of bacterial inflammatory processes of
the respiratory organs in young children, accompanied
by the development of Al, and to predict a high probability
that its development will be dominated by necrosis or
other cell death mechanisms [9]. Necrosis occurs without
the involvement of the caspase system and can take va-
rious forms. Based on the obtained data, which indicated
the activation of the protective mechanism that occurs
against the background of bacterial inflammatory process,
i.e. processes of active iron deposition, we suggested
that in these conditions the development of one form of
necrosis, namely ferroptosis, is possible.

This type of programmed cell death develops in
the presence of a number of causes, and, above all,
the activation of oxidative stress, and in the presence of
iron ions, which acts as a catalyst for the process. During
the development of anemia of inflammation, a significant
amount of iron ions is sequestered in cells, primarily in
macrophages [1]. Thus, the stages of work were divided
into two areas: determining the activity of oxidative stress
and the study of iron deposition and the activity of the in-
flammatory process.

The results of our earlier study [10] determined
the activity of oxidative stress in a group of patients under
observation by determining the content of nitrotyrosine
and phospholipase A,. The data obtained support our hy-
pothesis about the role of ferroptosis during inflammatory
bacterial processes in the respiratory organs, which were
accompanied by the development of anemia of inflamma-
tion, in young children. According to the results of the com-
parisons, it was found that in children of the main group
with diagnosed Al, the content of nitrotyrosine exceeded
the control group by 5 times (62.5 (52.5; 80.0) ng/ml
Ta12.5(8.2; 17.2) ng/ml, respectively, P < 0.01) (Fig. 1),
phospholipase A, —by 2.7 times (6.1 (5.7; 6.4) ng/ml and
2.28(2.0;2.8) ng/ml, respectively, P < 0.05) (Fig. 2)[10].

A strong direct correlation between the severity of
inflammatory disease and the intensity of oxidative stress
was revealed (r = 0.7, P < 0.001).

Thus, the data obtained indicated the presence of
active oxidative stress in young children with inflammatory
bacterial diseases of the respiratory system, accompanied
by the development of Al. It is known that phospholipase
A, is not only a marker of oxidative stress. Lu B. et al.
indicate that it synergistically enhances ferroptosis [11].
Taking into account the data on the threefold increase in
the level of phospholipase A, in the main group, its role,
in this case, acquires a new pathogenetic significance.

Nao Y. research convincingly indicates that the in-
ducer of ferroptosis is the process of ferritinophagy [12].
Therefore, the next stage of the work was the study of
ferritin content in children from the observation groups as
amarker of accumulation and intracellular redox activity of
iron. Today it is known that serum ferritin is an important
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Fig. 1. The content of nitrotyrosine in the children under observation blood serum. 1: the main group; 2: the control group.

Fig. 2. The content of phospholipase A, in the children under observation blood serum. 1: the main group; 2: the control group.
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Fig. 3. The content of ferritin in the children under observation blood serum. 1: the main group; 2: the control group.
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Fig. 4. The content of ferritin in the main group blood serum depending on the severity of the inflammatory disease. 1: moderate bronchitis; 2: severe bronchitis; 3: moderate

pneumonia; 4: severe pneumonia.

indicator of iron stores in the body. Ferritin is released
from the cells, forming a serum pool in proportion to its
content in the tissues.

According to the results of the comparisons, as ex-
pected, we observed a statistically significant increase
in ferritin content in the main study group compared with
the control group (56.51 (48.0; 63.0) ng/ml and 29.0 (16.0;
50.0) ng/ml, respectively, P < 0.05) (Fig. 3) [13].

We found a strong direct correlation between the level
of serum ferritin and the severity of bronchitis (r = 0.82,
P < 0.01) and the severity of pneumonia (r = 0.87,
P < 0.01). The same trend was observed when com-
paring ferritin levels in children with acute pneumonia:
the content of ferritin in severe pneumonia was 1.7 times
higher than its level in moderate pneumonia (50.5 (43.8;
58.5) ng/ml and 85.85 (70.0; 90.0) ng/ml, respectively,
P < 0.05) (Fig. 4).

Under these conditions, we hypothesized that the pro-
tective mechanism aimed at limiting the access of bacterial
pathogens to iron due to its sequestration in cells, and

Pathologia. Volume 18. No. 1, January — April 2021

primarily macrophages, under certain conditions becomes
pathological. That is, due to the activation of ferroptosis
processes there is suppression and the destruction of
immune cells (T-lymphocytes) and macrophages, which
is a pathogenetic link in the development and causes a
severe course of the disease. The fact that serum ferritin
is a marker of inflammation and directly correlates with
the level of proinflammatory cytokines also supported this
assumption [14]. We found that in young children with
bacterial inflammatory diseases of the respiratory system
accompanied by the development of Al, the calculated
upper quartile of serum ferritin levels (73.2 + 4.6 ng/ml)
was associated with severe disease.

Discussion

Caspase-dependent apoptosis was the first regulated
programmed form of cell death to be studied at the mole-
cular level. We studied the activity of caspase-dependent
apoptosis in young children with bacterial inflammatory
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processes of the respiratory system, accompanied by
the development of Al. But it was found that the process
of apoptosis in this case was limited to the initialization
phase. We have suggested that the inefficiency of apop-
tosis is due to the intensification of necrotic processes
[9], namely the activation of ferroptosis processes. De-
termination of the activity of oxidative stress in children
under supervision, namely this process initiates the start
of ferroptosis, showed its high activity. On the other hand,
the accumulation of iron in the cytoplasm is a protective
mechanism that limits its use by bacterial pathogens for
their growth. At the same time, an increase in iron levels
can lead to increased oxidative stress and lipid peroxi-
dation, which will provoke iron-dependent programmed
cell death. We assume that in this case it is important to
deposit iron with ferritin, which keeps its excess in redox
inactive form and prevents oxidative damage to cells
and tissues [15,16]. At present, the mechanisms of iron
overload of cells in ferroptosis are not well studied [17],
however, it was found that increased levels of cellular
labile iron and degradation of ferritin induce its process
[12]. But Lei Pengxu et al. suggested that ferritinophagy is
an intermediate link in ferroptosis [18], therefore, the high
content of ferritin in the study group of children with Al
does not deny the role of ferroptosis in its development.
We investigated the increase in oxidative stress in
proportion to the increase in the severity of inflammatory
disease. Realizing that oxidative stress is a trigger for
ferroptosis, we hypothesized a correlation between it and
increasing disease severity. In favor of this assumption is
that the morphological features of the course of ferroptosis
can lead to a violation of the integrity of the tissue barri-
er, resulting in possible facilitation of the introduction of
bacterial pathogens [19]. It was also investigated that an
increase in iron levels is accompanied by an exacerbation
of the inflammatory process and an increase in the bac-
terial load on the lung tissue [20]. Iron sequestration in
macrophages has been closely linked to the function of
ferroportin, which plays a role in increasing the production
of interleukin-6, which is known to induce the production
of hepcidin, which plays a special role in the development
of Al. The above data demonstrate that the violation of
adequate iron metabolism is a common feature of both
the inflammatory process and ferroptosis, however, under
certain conditions, the process that began as a compen-
satory is transformed into a pathological, uncontrollable,
which contributes to the severe course of the disease.

Conclusions

1. In the pathogenesis of bacterial inflammatory
diseases of the respiratory organs in young children,
accompanied by the development of anemia of inflam-
mation, the processes of apoptosis did not dominate, but,
obviously, necrotic phenomena did, including ferroptosis
as one of the manifestations of necrosis.

2. Restriction of access to iron for bacterial pathogens
due to its sequestration in cells can be a pathological
process under certain conditions.

3. It was found that in young children with bacterial
inflammatory diseases of the respiratory system, accom-
panied by the development of Al, the calculated upper
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quartile of serum ferritin levels (73.2 + 4.6 ng/ml) was
associated with severe disease.
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3MiHM MaTPMKCHUX METaAONpoTeiHa3 Ta iXHiX iHribiTopiB
Y CAbO3aX i cMpoBaTLi KPOBi XBOPUX Ha repneTUYHUN KepaTOKOH FOHKTUBIT
MiA BIAMBOM aHTUrepneTUYHUX aHTUTIA i HiMecyAiay
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MeTa po6oTu — BUBYATY 3MiHW MATPUKCHIX METaNoNpoTeiHas, iXHiX TKaHUHHKX iHriGITOpIB y Cribo3ax i CMpOBaTLi KPOBi XBOPUX
Ha repneTU4HUI KepaToKOH FOHKTMBIT Mig BNIMBOM aHTUrepneTUHHNX aHTUTIN i HiMecynigy.

Matepianu Ta metogu. ObcTexunu 65 4OpoCcnmnX XBOPMX Ha repneTudHM kepaTokoH HKTYBIT (TKK), BUknMKaHwii Bipycom
npocrtoro repnecy 1 tuny (BINM-1). Etionoriynun giarHos MKK nigTBepmkeHo nonimepasHo NaHLoroBoto peakuieto. KoHTponb-
Ha rpyna — 32 nauieHTu, siki oTpumyBanu 6asucHe nikyBaHHs aLuKoBipOM Ta iHTEP(EPOHOM B ypaxeHe oko. B ocHOBHY
rpyny 3anyunnu 33 XBOopuX, siki 4OAATKOBO A0 6asvcHOi Tepanii OTpUMyBanu aHTUrepneTUyHWiA iMyHOrnobyniH i Himecynig;
iMyHOrnoByniH yBOAWUAMN BHYTPILUIHBOM'SI30BO Ta iHCTaroBanu B ypaxeHe OKo, HIMECYNIA Npu3Havamy BHYTpilWHL0. [pyna
pedepeHTHOI HOpMU — 38 NPaKTUYHO 30OPOBKX AOPOCINX.

Y cnb0o30Bil piguHi Ta cMpoBaTLi KPOBi XBOpYX MaTpukcHi MeTanonpoteiHasn MMP-1, MMP-8 i MMP-9 Ta ixHi TKaHWHHI iH-
ribitopu TIMP-1 i TIMP-2 Bu3Ha4anu TBepaodasHiM iMyHOhEPMEHTHUM METOLOM. PedynbraTv AOCTIMKEHHS OnpaLoBani
3a kputepiem CTbtogeHTa.

Pesynirartu. Y roctpini dasi KK BinbyBaeTbes 36inbLueHHs koHueHTpauin MMP-1, MMP-8, MMP-9 y cnb0o30Bil piguHi ypaxe-
HOTrO OKa Ta CUPOBATL|i KPOBi XBOPMX, 3MEHLLEHHS Y CrbO30BIN piguHi koHueHTpauin TIMP-1 i TIMP-2 npu He3MiHEHMX PIBHSX
LIMX CMIONYK Y CYPOBATLL KPOBI, MOPYLLYETLCA GanaHe y BignosigHux cuctemax MMP/TIMP y 6ik MMP. Y dbasi pekoHBanecLeHLji
3MiHM KoHUeHTpauin MMPs, TIMPs i 6anaHc M HUMK CYTTEBO 3MEHLLYIOTLCS, ane NoBHa HOpManisawis He BiaOyBaeTbCs,
1110 GinbLL NOKA30BO AMs CIbO30BOI PiAMHW, HiX 4715 CUPOBATKN KPOBI PEKOHBANECLEHTIB.

KomGiHaLis aHTurepneTyHoro iMyHornobyniHy Ta HiMecynigy Cnpysie NPUrHIYeHHI0 HagnuLkoBoi npoaykuii MMP-1, MMP-8,
MMP-9 y cnb0o30Bil pinHi ypaxeHoro oka i B cMpoBaTLi KpoBi XBOpuX, onTumiaye piseHb TIMP-1, TIMP-2 i 6anaHc y Bigno-
BigHUx cuctemax MMPs/TIMPs.

BucHoBku. Y roctpinn dasi MKK nepesaxae aktusHictTe MMPs, y dasi pekoHBanecueHuji — aktmeHicTb TIMPs. KombiHauis
aHTUrepneTnyHoro iMyHornobyniHy Ta Himecynigy no3uTueHo Bnnmueae Ha ctal MMPs i TIMPs y cnibo30oBili piauHi ypaxeHoro
oKa i B CMpoBaTLji KPOBi XBOPMX.

Changes in matrix metalloproteinases and their inhibitors in the tears and blood serum of
patients with herpetic keratoconjunctivitis under the influence of antiherpetic antibodies
and nimesulide

P. H. Pantielieiey, I. S. Haidash

Aim. The aim of the study was to study changes in matrix metalloproteinases and their tissue inhibitors in the tears and blood
serum of patients with herpetic keratoconjunctivitis under the influence of antiherpetic antibodies and nimesulide.

Materials and methods.65 adult patients with herpetic keratoconjunctivitis (HKC) caused by the herpes simplex virus type
1 (HSV-1) were examined. The etiological diagnosis of HKC was confirmed by polymerase chain reaction. The control group
consisted of 32 patients who received basic treatment with acyclovir and interferon in the affected eye. The main group con-
sisted of 33 patients who received antiherpetic immunoglobulin and nimesulide in addition to basic therapy. Immunoglobulin
was administered intramuscularly and instilled into the affected eye, and nimesulide was administered orally. The control group
consisted of 38 practically healthy adults.

Matrix metalloproteinases MMP-1, MMP-8, and MMP-9 and their tissue inhibitors TIMP-1 and TIMP-2 were determined by
solid-phase enzyme immunoassay in the tear fluid and blood serum of patients. The results of the study were processed
according to the Student’s criterion.

Results. With HKC in the affected eye, in the acute phase of the disease, there are: an increase in the concentrations of
MMP-1, MMP-8, MMP-9, both in the tear fluid and in the blood serum of patients; a decrease in the concentrations of TIMP-1
and TIMP-2 in the tear fluid, with unchanged levels of these compounds in the blood serum; violation of the balance in the cor-
responding MMP/TIMP systems to the advantage of MMP. In the convalescence phase, these shifts in the concentrations of
MMPs, TIMPs and the balance between them significantly decrease, but their complete normalization does not occur, which
is most significant for tear fluid than for the blood serum of convalescents.
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The combination of antiherpetic immunoglobulin and nimesulide helps to inhibit the exces production of MMP-1, MMP-8,
MMP-9 in the lacrimal fluid of the causal eye and in the blood serum of patients, optimizes the level of TIMP-1, TIMP-2 and
balance in the corresponding MMPs/TIMPs systems.

Conclusion. In the acute phase of SCC, MMPs activity prevails, in the convalescence phase, TIMPs activity prevails. The
combination of antiherpeticimmunoglobulin and nimesulide has a positive effect on the state of MMPs and TIMPs in the lacrimal
fluid of the causal eye and in the blood serum of patients.

KntoueBble croBa:

U3meHeHus MaTPUKCHbIX MeTaAAONPOTEUHa3 U UX MHFM6MTOPOB B CAe€3aX
MHOEKLMOHHBIN

U CbIBOPOTKE KPOBU 60AbHbIX repnetTnyeCKUM KepaToOKOHbIOHKTUBUTOM

KEPaTOKOHbIOH-
noA BAUAHUEM aHTUrepneTuyeCKuxX aHTuTeA U HUMeCyAuaa KTUBWT, MaTPUKCHbIE
METaANO-
M. T. NaHTenees, W. C. favpawu NpoTenHasbl,
MHIMOUTOPBI
Llenb paboTbl — 13y4nTb U3MEHEHNSI MATPUKCHBIX METAMNMONPOTENHA3, UX TKAHEBbLIX UHMMBUTOPOB B CriE3ax W CbIBOPOTKE MATOMKCHbX
60rbHbIX repneTMYeck M KEPaTOKOHBIOHKTUBUTOM MOA, BAMSIHUEM aHTUrepneTUYECKIX aHTUTEN U HUMECYNUAA. P
METaANONPOTENHAS,
Matepuanbi u Mmetogbl. O6crnenoBany 65 B3pochbix 60MbHbIX FepneTMYECKUM KepaTOKOHbIOHKTUBUTOM (IKK), BbI3BaHHLIM  UIMMYHOTAOBYAWH,
BUpycom npocrtoro repneca 1 tuna (BMNI-1). 3tnonoruyeckuii guarHo3 MKK noaTBepxaéH nonvmepasHon LENHOM peakunen.  HUMECYAUA,
repneTMyeckui
KoHTponbHyto rpynny coctaBunu 32 naupeHTa, nonyyasLumx 6asncHOe neveHne aLuKIioBUPOM 1 UHTEPGEPOHOM MECTHO B KepaTuT

I'IOpa)KeHHbIVI rna3. OcHoBHas rpynna — 33 naumeHTa, KOTOpbI€ AONOJTHUTENBHO K 6a3ncHom Tepanuu nonyyanun aHturepne-
TUYECKUN VIMMyHOFJ'IOﬁyJ'II/IH M HUmecynua; VIMMyHOFJ'IOGyJ'II/IH BBOAWNN BHYTPUMbILLEYHO W 3aKanbiBanu B MOPaXXEHHbIN rMas,

HUMECYNWA HasHa4anu BHYTPb. Mpynny peepeHTHO HOPMbI cocTaBMiN 38 NPaKTU4YECKMN 30O0POBLIX B3POCHIbIX. Matonorus. 2021.

T. 18, Ne 1(51).
B Cré3HOM XMOKOCTM 1 CLIBOPOTKE KPOBM BOMbHBIX MATPUKCHbIE MeTanonpoTenHassl MMP-1, MMP-8 1 MMP-9 v ux TkaHe-  C- 50-57
Bble MHroutopbl TIMP-1 1 TIMP-2 onpegensinu TeepgodasHbiM UMMYHODEPMEHTHBIM METOAOM. Pe3ynsTaThl McCrnefoBaHNs

obpabatbiBanu no kputepumto CTbloaeHTa.

Pesynkrathl. B octpoit dhase KK npoucxogut yBenuyenme koHueHTpauuin MMP-1, MMP-8, MMP-9 B cnéaHoi »uakoctn
MOPaXXeHHOTO rr1asa W CbIBOPOTKE KPOBW BOJbHbIX, YMEHbLLEHWE B CIIE3HOM XMAKOCTU KoHUeHTpaumin TIMP-1 v TIMP-2 npu
HEM3MEHEHHbIX YPOBHSIX 9TUX COEAMHEHWIT B CbIBOPOTKE KPOBU, HapyLLeHne BanaHca B COOTBETCTBYHOLUMX cuctemax MMP/
TIMP npu npeobnagaxnm MMP. B chase pekoHBanecLeHLUmmn nameHeHus koHueHTpauuin MMPs, TIMPS 1 6anaHc mexay Himm
CyLLECTBEHHO YMEHBLUAKOTCS, HO MOSTHAsi HOpMarnM3aums He MPOUCXOAMT, YTO Gonee nokasaTenbHO Ans CNE3HOMN XUAKOCTH,
YeM [r1si CbIBOPOTKM KPOBM PEKOHBAINECLIEHTOB.

KomBuHaums aHTvrepneTnyeckoro MMyHOrnobynuHa u HUMeCynuaa cnocobeTByeT NogaBneHnto M3GbITOYHON NMPOAYKLMK
MMP-1, MMP-8, MMP-9 B cné3Ho »uaKocTy NOPaXeHHOro Inasa 1 B CbIBOPOTKE KPOBM BOMbHbIX, ONTUMU3NPYET YPOBEHD
TIMP-1, TIMP-2 n 6anaHc B cootBeTcTBYtOLMX cuctemax MMPs/TIMPs.

BoiBogbl. B ocTpoii dhase KK npeobnagaet aktnsHocTs MMPs, a B hase pekoHBanecueHuun — aktuHocTb TIMPS. Kom-
OrHaLMA aHTUrepneTMYECcKoro MMMYHOTNOBYNMHA 1 HAMECYNMAA NONOXMTENBHO BAUSET Ha cocTosiHue MMPs n TIMPs B
CNE3HOM XMAKOCTU MOPaXXEHHOTO Ffa3a 1 B CbIBOPOTKE KPOBU BOMbHbIX.

Odbranbmorepriec — cknagHa naTonoris Yepes Yumany
MOLUMPEHICTb | CXMMBHICTb A0 XPOHIYHOIO peLmanBHOrO
nepebiry [1-4]. CyyacHa 3aXBOpIOBaHICTb Ha repnecsi-
pycHi kepatokoH'toHkTMBITU (TKK) ctaHoButb 11 % y
CTPYKTYpi repnecBipycHoi o4HOT natonorii [2-5].

YpaxeHHs KepaToKOH'tOHKTVBW OpraHa 30py MOXyTb
BUKIMKATW Pi3Hi BUOM repnecsipyciB: Bipycu repnecy
noanHmM 112 TUniB, a Takox repriec-3octep [2-6). Lli Buan
repnecsipyciB MatoTb crieundivHi BionorivHi BnacTUBOCTi
1 BiIMIHHOCTI, LLI0 NO3HA4aETLCH Ha KNiHIYHOMY nepebiry
XBOPOOM Ta 3yMOBIOE 0COBNMBOCTI B NATOreHe3i XBopobu
[7-9]. BaxnmBuM € BMBYEHHS NaToreHesy repneTMyHoro
KEpaTOKOH IOHKTUBITY B XBOPUX 3 ETIONOMYHO OAHAKOBOK
naTonorieto.

lepnecBipycHa penpoaykuisi, Wwo BigbyBaeTbcs
BCEpeavHi KMiTUH POriBKY Ta eniTenito KOH'OHKTMBM OKa,
CyMPOBOKYETLCA 3ananeHHsM B ypaXKEHWX TKaHWHaX i fe-
CTPYKLIE BNacHe KNiTUH i BHYTPILLHBOKMITUHHUX OpraHen,
YHacmigoK 4oro BiAOyBa€eTbCA BUBITbHEHHST METabOoMITIB
3anarbHoi peakuii Ta iHTpauentonapHnX epMeHTiB, SKi
30aravytoTb CNbO30BY PiAMHY ypaxeHoro oka [10,11].

Y pecTpykuii KNiTyH KEPaTOKOH FOHKTMBM OKa MOXYTb
6paty y4acTb MaTpukcHi Metanonpoteitasun (MMP), ak-
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TVBHICTb SIKMX PErymioeTbCs BiANOBIAHUMU TKAHUHHUMU
iHribiTopamn matpukcHux npoteinas (TIMP) [12,13].
MatpwukcHi MeTanonpoTeiHasu — CiMEecTBO LIMHK-3a-
NEeXHVX eHgonenTuaas, siki 6epyTb yyacTb y aerpagadii
pi3Hux BinkiB nosaknitTuHHoro matpukcy. MMP cekperty-
toTbca BaraTbma KIiTMHaMK, BKMoYaroun gibpobnacty,
rnaaKoM A30Bi KIITUHY CYAUHHOI CTiHKK, nerkouuTtn. MMP
BUKIUKaIOTb Aerpagadito Binkis, Sk-0T konareH Ta enac-
TWH, MOXYTb BNAVMBATK Ha PyHKLiI0 eHAoTENianbHUX Kri-
TWH, MirpaLito KniTuH, nponicepalito, curHanisadito Ca?
Towo. MMP BigirpatoTb BaXnmBy porb y PEMOAENOBaHHI
TKaHWH Nif Yac pi3HUX isionoriyHnx npouecis, SK-0T
aHrioreHes, emopioreHes, MopdoreHes i BiqHOBNEHHS, a
TaKoX Mpu natosoriyHmx ctaHax. MMP BigirpatoTb Bax-
NKBY POrb B iHINBTPaLLii NeNKOUWTIB i 3ananeHHi TKaHWH.
MMP peryntototbes TIMP, a cniegigHowweHHss MMP/TIMP
4acTo BM3HaAYaE CTyniHb ferpasallii 6inka enemeHTapHnx
LmMTONNasMaTNYHMX MeMbpaH i pPEMOAENIOBAHHS TKaHUH
[12-16]. YneHw cimeiicTBa MaTpUKCHWX MeTanonpoTeiHas
BMIIMBAOTb Ha 3ananeHHs 6aratbma cnocobamu, xogHa
okpema MMP He moxe ByTi 04HO3HAYHO NO3HaYeHa sk
«xopoLuay» abo «noraHay» nif Yac OLiHIOBaHHS 3anarneHHs
[17]. MMP He Tinbku1 BignoBiganbHi 3a npsaMy Aerpaga-
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Lit0 MOMeKyn ekCcTpaLentonsapHOro MaTpukcy, ane i €
KIKOYOBMMY MOZYNSATOPaM KapanHarnbHUX 6ioakTyBHNX
thakTopis [18,19].

HepnoctaTHbO BMBYEHO CTaH MaTPUKCHUX MeTa-
nonpoTeiHas Ta iXHiX TKAHUHHUX iHrBITOpIB Y CrbO3OBIl
piauHi Ta cuposartLi kposi npu KK, Lo BUknukaHi sBipycom
npocToro repnecy 1 Tuny (BIMr-1). He 3'acoeaHo Bnnme
aHTUreHcneundivHMX iMyHornobyniHie y kombiHauii 3
HiMEeCynigoM Ha cMCTEMY MaTPUKCHIUX MeTanonpoTeiHas
Ta IXHIX TKAHUHHWX iHriGiTOpIB.

NikyBaHHA TKK — cknagHa npobnema, ockinbkw BIM-
1 30aTHWIA BUKMMKATW JOBIYHY NATEHTHY iHApeKLito B fto-
[LVHW-rOCMoAapst LLMSIXOM NPOHUKHEHHS! BipYCHOMO reHoMa
B fapa KnitwH-miwenen [20]. NlatentHa BIM-1-iHdexuis
3yMOBIHOE 3aroCTPEHHS Ta peunameHuii nepebir KK [21].

CyyacHi MeTogmn NpoTUBIPYCHOI Tepanii cnpsMoBaHi
Ha pennikavito Bipycy Ans 3MEHLIEHHS TPUBANOCTi XBO-
pobu, NonerweHHs il TSHKKOCTI Ta 3HWKEHHS KiNlbKOCTi
peumnamsig. Y nikyBaHHi xBopux Ha KK BykopucToBytoTh
NPOTUBIPYCHI NepopanbHi NpenapaTu Banauuknosip,
aUMKIOBIP, MiCLEBUI TPUAPTOPTUMIANH 860 KOMBIHOBaHI
nepoparbHi Ta MicLeBi NpoTUBIpycHi npenapaty [22]. 3a
AaHumn B. Seitz, A. Heiligenhaus [23], konv BUHMKaIOTL
TSKKI peLmanBy repneTuyHoro Kkepatuty, OouinbHe
cUCTeMHe BBefeHHs auuknosipy (2 x 400 mr/goby)
NPOTSAIOM HEe MeHLUE OfHOro poky. Bussunu, wo BIr-
1 HabyBae HeuyTnNMBOCTI 4O auuknoBipy [24-26]. 3a
AaHumm [27,28], ouHi kpanni TpudnypuanHy, Masb auu-
KMoBipy, reflb raHUMKMOBIpY Ta NepopanbHUA aLuKIoBip
3anMLWAKTLCH OCHOBHUMU TEPANEBTUYHUMU areHTaMu.
B okpemux cknagHux BUnagkax repneTuyHoro kepartury
3aCTOCOBYOTb KOMGIHALLit0 NPOTUBIPYCHUX Mpenaparis i
TOMiYHKX cTepoiais [29].

OcobnueocTi MeTaboniyHOro 1 iMyHHOro cTaTycis
xBopux Ha KK [10,30] 3ymoBntotoTb HeOOXIaHICTb po3-
pobneHHs NaToreHeTMYHO O6IPYHTOBAHOIO Cnocoby
nikyBaHHs. [lepcnekTUBHUI HanpsM JOChiOXeHb —
3abe3neyeHHss BUCOKOI KOHUEHTpaLii cneundivyHmx
AHTUrepnecBiPyCHUX aHTUTIN Yy BOTHULLI penpoayKuii
repnecsipycis, a Takox BroKyBaHHs NaHLtoriB NpogyKuii
LIMTOKIHIB, LLO MOCUITIOKOTb 3ananeHHs, AeCTPYKLIO TKa-
HWUH | KNiTWH. Taki dyHKLiT MOXe BUKOHYBaTK koMbiHaLlis
aHTUrepneTUYHUX aHTUTIN i HiMecynigy.

[o cknapy ntoacbkoro iMyHornobyriHy npoTu Bipy-
Cy repnecy 1 Tny BXOAATb @aHTUrepneTuyHi aHTuTIna
[31,32]. Llen 6iomoriyHuin npenapat peKoMeHLOBaHUN
NS NiKyBaHHs! XBopoO, BUuKnukaHux BINI-1: eHuedanity,
eHuedanomienity, MeHiHroeHLedanity Ta iHLWMX KNiHiY-
HWX BapiaHTiB B ™-1-iHdheKwil. AHTUrepneTUYHI aHTUTINa
MICTWTb cneumdiyHi aHTUTING, NnepeayciM iMyHornobyniHu
knacy G, siki B3aemMogijtoTb 3 aHTureHamu BINI-1 ta iHakTn-
BYIOTb LIEM BipyC. Y HayKOBIl NiTepatypi, WO € Y BiflbHOMY
[OCTYNi, iHbopMaLlist NPO BUKOPUCTAHHS aHTUrepneTuy-
HUX aHTUTIN Yy NikyBaHHi xBopux Ha KK BigcyTHS.

3 rpynu HecTepoigHUX NpoTU3anarnbHKUX npenaparis
npvBepTae yBary npenapar i3 Knacy cynboHamigis, ak-
TWBHOIO PEYOBUHOIO SIKOTO € Himecynia [33], cenekTuBHWiA
iHriGITOp LIMKNOOKCUreHasu-2, sika BiAnoBiaae 3a CUHTE3
npocTarnaHguHiB. Himecynig xapakrepusyeTbCs npoTu-
3ananbHoOK, aHanre3yBarnbHOK Ta XapO3HKYBabHOK
aiamu. Y JOCTynHIN haxosin nitepaTypi He BUSBUM
iHcbopMaLlii oo BUKOPUCTaHHS KOMBIHaLLT Himecynigy
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1 aHTUrEePNETUYHNX aHTUTIN Y KOMNIEKCHOMY NiKyBaHHI
xBopux Ha KK.

Merta po6otu

BMBUYMATM 3MiHM MATPUKCHMX MeTanonpoTeiHas, iXHix
TKaHWHHKX iHrIBITOPIB y CNbo3ax i CMPOBATL KPOBi XBO-
pUX Ha reprneTUyHUn KepPaTOKOH IOHKTUBIT Nif, BMIIMBOM
AHTUrepneTUYHUX aHTUTIN | HiMecyniay.

Marepianu i meToAU AOCAIAKEHHA

JocnipxyBanu cnbo30By piguHy i cupoBaTky Kposi 65
XBOPMX Ha repreTU4HNIA KEPATOKOH FOHKTVBIT, BUKITMKaHWIA
BIMr-1. Y pocnimxenHi B3snm yyactb 31 (47,7 %) xiHka,
34 (52,3 %) yonoBiku Bikom 2454 poku (cepeHin Bik —
42,7 + 2,1 poky). Y 57 (87,7 %) xBopux giarHocTyBanu
ypaxeHHst ogHoro oka, y 8 (12,3 %) mauieHTiB — 0box
ouyen. Yci obetexeni manu KK cepegHboro cTyneHs
BaXKOCTi. XBOpi CKapXUnncb Ha Binb, NOYEPBOHIHHSA
0Ka, 3HWKEHHS rocTpoTH 30py, CBiTN060sA3HL. O6’ek-
TVWBHO: He3HayHi Cru3yBaTi BUAINEHHs B OLj, rinepemis
KOH'tOHKTVBW, ApiOHI chonikynn 3 Mpo3opyM BMICTOM Ha
KOH'tOHKTUBI MOBIK Ta O4HOrO A61TyKa, POriBKOBA iH'EKLs,
HabpsiK CTPOMU POTiBKW, MiHIiHE YpPaXXEHHS! POriBKM, L0
Haragye rinky aepesa, ApiOHi donikynu enitenito, K
3abapBnioTbca noopecLeiHOM, NepeaHst kamepa
cepenHboi rMnbKHK, panayxka He 3MiHeHa 3a KorbopoMm
| PYICYHKOM, peakLis 3iHVLi Ha CBITNO MpsiMa Ta CriBAPYX-
Ha, KpULWTanuK i cknonopibHe Tino Npo3opi, 3HWKEHHS
rocTpoTu 3opy Ao 0,3-0,1.

ETionoriynui giarHos KK nigTeepaxeHo nonime-
pasHor naHutoroBoto peakuieto (MJ1P), wo noauTueHa
fo BMr-1. MNP po BIr-2 i Herpes zoster HeraTuBHa.
Matepian ans gocnimkenHs MP — cnbososa pignHa 3
ypaxkeHoro oka. 3a pesynsratamu iMyHO(epMEHTHOTO
aHaniay He Bu3Hauunv mapkepy BlJT-iHdekuii B cuposartu
KpoBi 65 nauieHTiB.

KoHTponbHa rpyna — 32 nauieHtn (15 (46,9 %) xiHok
i17 (53,1 %)yonoBikiB, cepepHin Bik —42,7 + 2,1 poky),
SIKi OTprMyBanm 6a3ncHe nikyBaHHS 3rigHO 3 NPOTOKOIIOM
HaZaHHs Meay4yHOi AOMOMOr XBOPUM Ha repneTudHuiA
kepatuT (Hakas MO3 Ykpainu Ne 117 Big 15.03.2007 p.):
B ypaXkeHe oko 3aknaganv 3 % masb auuKrosipy Tpudi
Ha o0y, iHcTantoBanu iHTepdepoH no 150-200 MO 4-6
pasiB Ha fo0y.

OcHosHa rpyna — 33 nauientn (16 (48,5 %) xiHOK,
17 (51,5 %) vonosikiB, cepeaHin Bik — 41,2 + 2,1
POKy), SIKi AoAaTKOBO A0 6a3ncHOI Tepanii oTpuMyBanu
aHTUrepneTUYHi aHTUTINa Ta HiMecynig. AHTUrepneTUYHi
aHTUTINa BBOAMNM BHYTPILUHLOM S30B0 M0 4,5 Mn Tpudi
3 iHTepBasioM y 2 [Hi, @ TakoX iHCTanoBanu B ypaxeHe
oko no 1-2 kpanni 6-8 pasis Ha goby npotsirom 10-12
AHiB. Himecynia npusHadanu BHyTpiwHL0 B 100 Mn Boaw
no 1 cawe (100 mr Himecyniay) Agivi Ha 4oy NpoTsrom
5 OHiB nicng ign.

Mpyna pedepeHTHOI HOpMKU — 38 MPaKTUYHO 300-
poux ocib (17 (44,7 %) xiHok, 21 (55,3 %) 4onosik,
cepennin Bik —41,4 £+ 1,5 poky)

Yci obcTexeHi mignucany iHpopmoBaHy 3rogy Ha
[00pOBINbHY yyacTb y JOCTIIKEHHI Micns feTanbHOro
PO3’ACHEHHS NOTO METY.

Matonorisi. Tom 18, Ne 1(51), ciueHb — kBiTeHb 2021 p.



Marepian anst nabopaTopHOro A0CHiAeHHsS — Crbo-
30Ba pigyHa Ta cvpoBaTka BEHO3HOI KPOBI, ki 40 nabo-
paTopHoro gocnimkeHHs 36epiranu y kpioctatiza-20 °C.

[ins BM3HAYEHHS MaTPUKCHUX meTanonpoTteiHas
MMP-1, MMP-8 i MMP-9 Ta ixHix TKaHWHHWX iHribiTOpiB
TIMP-1i TIMP-2 BukopucToByBanu Tect-cuctemm Human
MMP-1 (total), Human MMP-8 (total), Human MMP-9
(total), (R&D Diagnostics Inc., USA), Human TIMP-1
(R&D Diagnosticst Inc., USA), Human TIMP-2 (R&D
Diagnostics Inc., USA). BusHayanm Ha aBTOMatuyHomy
imyHotbepmeHTHOMY komnnekci GBG Star Fax 2100
BuUpobHuLTBa hipmmn Awareness Technology Inc. (USA).
Yci pocnimKkeHHs BUKOHYBanu Agidi: B roctpy ¢asy MKK
(Ha 1-3 meHb nepebyBaHHs y cTaLioHapi) Ta y dasi pe-
KOHBanecueHLii (nig Yac BUNMCYBaHHS).

JocnimkeHHst BUKOHaMM B iMyHOepMEHTHII nabo-
partopii kacheapu HeBponorii, ncuxiatpii Ta Hapkonorii
3 «JlyraHcbkuin fepKaBHUA MEOWYHWIA YHIBEPCUTETY,
M. PybixHe, YkpaiHa.

CratucTnyHe onpauloBaHHA pesynbTaTiB focHi-
[UKEHHS BUKOHanNu napaMeTpu4yHUMU meTodamu 3
BUKOpUCTaHHAM nporpamu Statistica v. 10.0 (StatSoft
Inc., USA), niueHsinHmnin Ne STA999K347156-W. OaHi
HaBepeHi sik cepeHi BenuuunHy (M) i noxubku cepeaHboi
BeNMYMHM (m). BiporigHicTb BiAMIHHOCTe BU3HaYanu 3
BMKOPUCTaHHAM KpuTepito CTblofeHTa ANs He3anexHNX
BUGIpoK. BigmiHHoCTi BBaxanu BiporiaHumu npu p < 0,05.
BuaHauatoum 38’3k MK MokasHukamm, obumcniosanm
koediuieHT MipcoHa (r).

Pe3yabTati

PesynbraTv JOCNigKEHHS CTaHy MaTpUKCHUX MeTa-
nonpoTeiHas Ta iXHiX TKAHUHHUX iHMBITOpIB Y CrbO3O0BIl
piouHi xBopux Ha KK y anHamiLi xBopobu 11 3anexHo Big
cnocoby nikyBaHHS HaBeaeHi B mabnuyj 1.

BcTtaHoBneHo, wwo B roctpomy nepiogi KK, Buknu-
kaHoro BII-1, y cnb0o30BiN piguHi XBOpUX NOPIBHAHO
3 nokasHukamu pedepeHTHoi Hopmu BMicT MMP-1
36inbLwyBascsa y 3,94 pasa (p < 0,001), MMP-8 -y
3,89 pasza (p <0,001), MMP-9 — 3,98 pa3a (p < 0,001)
npwv 3mMeHweHHi Bmicty TIMP-1i TIMP-28 1,361 8B 1,45
pasa BignosigHo (p < 0,0001) (mabn. 1). Lle cynpo-
BOAXKYBaNoch 36iNnbLUeHHAM cniBBigHoweHb MMP-1/
TIMP-1vy 5,44 paza, MMP-8/TIMP-1y 5,29 pasa, MMP-
9/TIMP-1 y 5,42 paza, MMP-1/TIMP-2 y 5,72 pas3a,
MMP-8/TIMP-2 y 5,65 pasza, MMP-9/TIMP-2 y 5,76
pasa (p < 0,0001 gns BCix NopiBHSAHbL). CTAaTUCTUYHO
3HayyLwi po3bixHocTi Mix nokasHukamun MMP, TIMP i
cniBgigHoweHb MMP/TIMP y KOHTPOIbHil Ta OCHOBHIN
rpynax BigCyTHi.

Mip BnvBoM 6a3ncHoi Tepanii B NaLieHTiB KOHTPOIb-
HOI rpynu y ¢hasi pekoHBanecLeHLi BUSIBIAINM 3MEHLUEHHS
y CrNbO30BIiN piauHi kKoHueHTpauii MMP-1y 2,2 pasa,
MMP-8'y 2,3 pasza, MMP-9 y 2,1 pa3a, 36inbLUEHHS KOH-
ueHTpauin TIMP-1 i TIMP-2,0 B 1,6 pa3sa, nokpaLleHHs
cniBgigHoLLeHb Y cuctemax MMPs/TIMPs, ane 6e3 nosHoi
HopManisauii LmMx nokasHukiB. [MOpiBHAHO 3 pedepeHT-
HOK HOPMOI 3anuLUIKoBe MigBuLeHHs BMmicTy MMP-1
craHoswno 1,75 pasa (p < 0,001), MMP-8 — 1,73 pasa
(p<0,001), MMP-9 —1,93 pa3a (p < 0,001), 36inbLueHHs
BmicTy TIMP-1 ctaHoBuno 1,16 pasa (p = 0,05), Binbyna-
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cs1 Hopmanisauis Bmicty TIMP-2. Lie cynpoBogxyBanoch
nokpatieHHsm cnieeigHoweHb MMP/TIMP, ane nosHa
Hopmanisauis He Bigbynack. CniegigHowweHHs MMP-1/
TIMP-1 3anuwanocek 36inbwernv B 1,5 pasa, MMP-8/
TIMP-1 - B 1,48 pa3a, MMP-9/TIMP-1 — B 1,64 paa3a,
MMP-1/TIMP-2 -8 1,59 pasza, MMP-8/TIMP-2 —B 1,56
pa3sa, MMP-9/TIMP-2 — B 1,73 pa3sa (p < 0,05 ans Bcix
HaBedeHVX NOPIBHSHb).

Y nauieHTiB OCHOBHOI rpynn y ¢asi pekoHBanec-
LieHLii 3MEHLLUEHHS B CMbO30BIl PiguHI KOHUEHTpaLii
MMP-1 wopo BuxigHoro pisHs cTaHoBuno 3,4 pa3sa,
MMP-8 — 3,5 pasa, MMP-9 — 2,9 pasa, 36inblLueHHs
KoHueHTpauin TIMP-1i TIMP-2 — 1,50 1,45 pasa Big-
MOBIAHO, L0 TaKOX CYNPOBOMLKYBANOCh MOKPALLEHHSM
cniseigHoLeHb y cuctemax MMPs/TIMPs. KoHueHTpaLii
MMPs i TIMPs y cnb0o30Bii piguHi nawieHTiB OCHOBHOI
rpynu Bignosiganu pedepeHTHin HopMi Ta B Nepioai pe-
KOHBarnecLeHLi 6y icTOTHO MEHLUMMU, HiX Y NaLieHTIB
KOHTPOMbHOI rpynu. MOpiBHAHO 3 pekoHBanecLeHTamMu
KOHTponbHOI rpynu BMicT MMP-1y cnbo30Bii piavHi B
peKoHBanecLeHTiB OCHOBHOI rpynu 6yB mMeHLe B 1,54
pa3sa (p < 0,05), MMP-8 B 1,56 pasa (p < 0,05), MMP-9
B 1,44 pasa (p < 0,05), TIMP-1 B 1,07 pasa (p > 0,05),
TIMP-2 B 1,11 pa3sa (p > 0,05). L|i 3miHn cynpoBomxy-
Banucs Hopmanisauieto cniesigHowweHs MMP-1/TIMP-1,
MMP-8/TIMP-1, MMP-9/TIMP-1, MMP-1/TIMP-2 i MMP-
8/TIMP-2, a cnisigHowweHHss MMP-9/TIMP-2 3anuLukoBo
nepesuLLyBano pedepeHTHy Hopmy B 1,34 pasa (p <
0,05), ane 6yno B 1,29 pa3a MeHLUE 3a MOKA3HUK KOH-
TponbHoi rpynu (p < 0,001).

Pesynsrati gocnimkeHHs cTaHy MaTpyKCHUX MeTa-
nonpoTeiHas Ta iXHiX TKaHUHHUX iHriGITOpIB Y C1pOBaTL
kpoBi xBopyx Ha KK y anHamiLli xsopobu Ta 3anexHo Big
cnocoby nikyBaHHA HaBeaeHi B mabsnuyj 2.

Y cupoBartui kpoBi xBopux y roctpomy nepiogi MKK
MOPIBHAHO 3 MOKa3HUKaMu pedepeHTHOI HOPMK BMICT
MMP-1 36inbLysascs B 1,20 pasa (p < 0,05), MMP-8 —B
1,28 pasa (p < 0,05), MMP-9 —1,28 pasa (p <0,05), 3miHu
smicty TIMP-1i TIMP-2 He BiporigHi. Lle cynposogxyBsa-
1och 30inbLueHHaM criBsiaHoweHs MMP-1/TIMP-18 1,15
pa3a (p < 0,05), MMP-8/TIMP-1 B 1,23 pasa (p < 0,01),
MMP-9/TIMM-1 B 1,23 pasa (p < 0,01), MMP-1/TIMP-2
B 1,09 pasa (p > 0,05), MMP-8/TIMP-2 i MMP-9/TIMP-
2 B 1,16 pasa (p < 0,05). Y nepiogi pekoHBanecLeHLii
PiBHI MaTPUKCHUX METanonpoTeiHas i iXHiX TKaHUHHWX
iHriGiTOpPIB Y CMpOBATLi KPOBI PEKOHBANECLEHTIB HOP-
Marni3yBanucb, CniBBIAHOLLIEHHS MK HUMKU — Y Mexax
BiAMNOBIOHNX PEPEPEHTHNX HOPM.

3a pesynbratamv JOCTIIKEHHS, L0 HAaBeAEeHi B ma-
6nuysx 1i 2, BASHAYEHHS CTaHy MaTPUKCHUX MeTanonpo-
TeiHa3 Ta IXHiX TKaHUHHWX iHriGITOPIB Y CNbO30BIN PiANHI
xBopwx Ha KK € iHdbopmaTuBHiLLMM 3a Take B C1poBaTLi
KpoBi, 60 HaWTOYHiLLE MOKa3ye BUPA3HICTb 3ananbHOro
npoLecy B poriBLj 1 KOH'IOHKTUBI YPaXXeHOro OKa.

KopensiLifiHo-perpeciiHuin aHania Mix nokasHukamm
MMPs i TIMPs crib030BOi pianHmu Ta CUpOBaTKM KPOBi XBO-
pux Ha 'KK nokasas Taki 3anexHocTi: koediLieHT INipcoHa
(r) ana MMP-1 cnb0o30BOI PiAvHM Ta CMpPOBAaTKM KPOBI
craHosuB 0,256 (p < 0,05), ons MMP-8 —r = 0,437
(p < 0,02), pna MMP-9 —r = 0,462 (p < 0,01),
ana TIMP-1 —r = 0,371 (p < 0,05), gna TIMP-2 —
r = 0,408 (p < 0,02).
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Tabnuus 1. Bnnve komGiHaLlii aHTUrepneTMyYHUX aHTUTIN i HiMecyniZy Ha CUCTEMY MATPUKCHWUX MeTanonpoTeiHas i TKAHUHHUX iHriGITOpiB MaTPUKCHNX
MeTarnonpoTeiHas y Crnbo30Bil PiayHi XBOPUX Ha repreTUYHNIA KEPATOKOH FOHKTUBIT Y AMHAMILL XBOpobYr

Moka3Huku,
OAMHULI BUMipIOBaHHA

PecepeHTHa Hopma,
n = 38

KoHTponbHa rpyna xBopux Ha KK, n = 32 OcHoBHa rpyna xsopux Ha KK, n = 33

®asa pekoHBanecLeHLii, FocTpa dhasa KK, ®a3a pekoHBanecLeHLii,
n = 32 n = 33 n =33

FocTpa ¢hasa KK,

n = 32 =

MMP-1, ur/mn 3,6 +0,2 14,2 + 0,7* 6,3 + 0,3 14,0 + 0,8 41+ 0,2*
MMP-8, Hr/mn 55+ 03 214 £ 1,1% 9,5 + 0,5% 215 + 1,0 6,1 + 0,4*
MMP-9, Hr/mn 43 £02 17,1 £ 0,9 8,2 + 04 16,8 + 0,9% 57 £ 03"
TIMP-1, Hr/mn 79 £ 04 58 + 0,3 9,2 + 0,5* 57 £ 0,3 8,6 + 04
TIMP-2, ur/mn 10,6 £ 0,5 7,3 £ 04 11,7 £ 0,6 72 £ 04 10,56 £ 0,5
MMP-1/TIMP-1, y. o. 0,456 + 0,023 2,450 + 0,120 0,685 + 0,034* 2,460 + 0,120 0,477 + 0,024*
MMP-8/TIMP-1, y. o. 0,696 + 0,035 3,680 + 0,180% 1,030 + 0,050 3,770 + 0,190% 0,709 + 0,04*
MMP-9/TIMP-1, y. o. 0,544 + 0,027 2,950 + 0,150* 0,891 + 0,044% 2,950 + 0,140° 0,663 + 0,033"
MMP-1/TIMP-2, y. o. 0,339 £ 0,017 1,940 + 0,100 0,538 + 0,027% 1,940 + 0,110% 0,390 + 0,019*
MMP-8/TIMP-2, y. o. 0,519 £ 0,026 2,930 + 0,150* 0,812 + 0,041% 2,990 + 0,150* 0,581 + 0,029*
MMP-9/TIMP-2, y. o. 0,406 + 0,020 2,340 + 0,120* 0,701 + 0,035* 2,330 £ 0,110* 0,543 + 0,027*

*1 p pO3paxoBaHo LLOAO NOKa3HWKIB KOHTPOMbLHOI rpynu, p < 0,001; #: p poapaxoBaHo oo pedepeHTHOI Hopmu, p < 0,001.

Tabnuus 2. Bnnue komGiHaLii aHTUrepneTUYHUX aHTUTIN i HiMecyniZy Ha CUCTEMY MaTPUKCHUX MeTanonpoTeiHas i TKaHUHHUX iHriGITOpiB MaTPUKCHNX
MeTarnonpoTeiHa3s y cMpoBaTLi KpOBi Y XBOPUX Ha repreTUHHUI KePaTOKOH OHKTUBIT Y AUHaMILi XBOpoOM

Moka3Hukm,
OAMHULI BUMipIOBaHHA

PecepeHTHa Hopma,
n = 38

KoHTponbHa rpyna xsopux Ha KK, n = 32 OcHoBHa rpyna xsopux Ha KK, n = 33

®a3a pekoHBanecLeHLii,
n =33

®asa pekoHBanecLeHLii,
n = 32

MMP-1, Hr/mn 17,8 + 0,9 214 £ 1,1% 18,3 £+ 0,9 21,3 £ 1,1% 15,6 + 0,8*
MMP-8, Hr/mn 245+ 13 313 + 1,6 254 + 13 312 + 1,5% 218 + 1,1
MMP-9, Hr/mn 47 21 532 + 2,7% 435+ 2.2 53,1 + 2,8% 371 +19*
TIMP-1, Hr/mn 722 + 36 750 + 3,8 71,6 £ 3,6 74,7 £ 3,6 66,8 + 3,6
TIMP-2, ur/mn 56,9 + 2,9 62,5 + 3,1 582 + 29 62,4 + 3,0 534 + 2,7
MMP-1/TIMP-1, y. o. 0,247 + 0,012 0,285 + 0,014% 0,244 + 0,012 0,285 + 0,013* 0,234 + 0,011
MMP-8/TIMP-1, y. o. 0,339 £ 0,017 0,417 + 0,021# 0,355 + 0,018 0,417 + 0,020% 0,326 + 0,016
MMP-9/TIMP-1, y. o. 0,578 + 0,029 0,709 + 0,035% 0,608 + 0,030 0,711 + 0,036% 0,555 + 0,028
MMP-1/TIMP-2, y. o. 0,313 £ 0,016 0,342 £ 0,017 0,314 £ 0,016 0,341 £ 0,017 0,292 + 0,015
MMP-8/TIMP-2, y. o. 0,431 £ 0,021 0,501 £ 0,025% 0,436 + 0,022 0,500 + 0,025% 0,408 + 0,020
MMP-9/TIMP-2, y. o. 0,732 £ 0,037 0,851 + 0,043* 0,747 + 0,037 0,850 + 0,042% 0,695 + 0,035

*: p pO3paxoBaHo LLOA0 NOKa3HUKIB KOHTPOMbHOI rpynu, p < 0,05; *: poapaxoBaHo LWoao pedepeHTHOT Hopmu, p < 0,05; #: po3paxoBaHo Loao pedepeHTHOi Hopmu, p < 0,01.

BukopucTaHHs koMGiHaLi NpOTUrepneTUYHNX aHTUTIN
i Himecynigy noaaTkoBo 0 6asncHoI Tepanii XBopuX Ha
KK BIr-1 etionorii NO3UTMBHO BMMBANO Ha KMiHiYHi
nokasHuk1. TpuBanicTb 3ananeHHs B ypaXeHOMYy O
nauieHTiB KOHTPOIbHOI rpynu ctaHosuna 17,3 + 0,9
[.06u, B ocHoBHil rpyni — 12,6 + 0,7 £o6u (3MeHLIEHHS!
B 1,37 pasa, p < 0,001).

lMoBHe BiHOBMEHHS FOCTPOTY 30pY B yPaXKEHOMY OLli
B OCHOBHI rpyni BinByBanoch Ha 3—4 fo6m paHilue, HiX y
KOHTPOMbHIV rpyni. TpmeanicTs nepebyBaHHS Ha MiKyBaHHi
y CTaujioHapi B NaLieHTiB OCHOBHOI rpynu Byna MeHLLOI,
HX Y KOHTPOMbHIN rpyni Ha 4,8 fobw, To6To B 1,31 pasa
(15,7 £ 0,8i20,5 + 1,0 nobu BignosigHo, p < 0,001).

06roBopeHHsA

Omxe, B roctpomy nepiogi KK, wo suknukanui BIr-1,
3ananeHHs CynpoBOMXKYETLCS AECTPYKLIE POriBKY,
KOH'OHKTUBW OKa, B sikoMy Bepe y4acTb HWU3ka MaTpuk-
cHux metanonporeiHas (MMP-1, MMP-8, MMP-9) Ta
iXHiX TKaHUHHMX iHribiTopiB (TIMP-1, TIMP-2). Mpo ue
CBIgYMTb 30iNbLUEHHS KOHLEHTPALA Ha3BaHNX PEYOBMH
y CMbO30BIN piguHi Ta cuposatLi kKposi xBopux Ha [KK.
Pesynbratn gocnimkeHHs 36iratotbes 3 pesynsratamu
[0CHigXeHb HLWUX HayKOBLB.
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B ekcnepumeHTi Ha TBapuHax eniteniasnbHui BT -ke-
paTuT CynpoBOAXYBaBCS 30iNMblUEHHAM eKcrpecii Ta
aktvBHocTi B porisui MMP-2, MMP-8, MMP-9 i TIMP-2
[34]. Mpunyctunu, wo MMPs, BupobneHi peangeHTHIMM
KniTUHaMW POriBKW, BIfirpaOTb NEBHY POMb Y PaHHLOMY
enitenianbHOMy KepaTuTi Ta BMPa3KoBOMY NpoLeci B
Mi3Hin asi nicns iHikyBaHHs porisku BII-1, a cnis-
BigHoweHHs MMP i TIMP moxe GyTv Baxnveum ans
nepebiry HekpoTuyHoro Bl -kepatuty, 60 TIMP moxe
Gpati yyacTb y NpoLIeCi PEMOAENOBAHHS.

MigBuwweHHs ekcnpecii MMP-2 i MMP-9 B poriBui
MULLEN NpW ekcriepuMeHTansHoMy Bl -kepatuti 3ape-
ecTpysanu B gocnigax [35,36]. Kpim Toro, B AOCHIDKEHHI
[36] oTprmanu gokasu, wo TNF-a CTUMYIIHOE akTUBHICTb
MMP-2 i MMP-9 yepes akTuBaito curHanisauii FAK/ERK
y KNiTWHax eniTenito poriskv MOAWHN.

AxtyBHicTb MMPs yiTko perynioeTbes npoTeonitny-
HOI0 aKTVBaLjel0 Ta iHribyBaHHsSM Yepes iXHi MpupoaHi
iHribiTopn —TIMPs, i pucbanaHc akTviBaLii Ta iHribyBaHHs
BiANOBiganbHWIA 3a NporpecyBaHHs abo iHribyBaHHS HU3KKM
3axBoptoBaHb [37].

36inbLueHy aktvsricTs MMP-9 i MMP-13 BusHauunm
npw kepaTtokoHyci [38], a 3binbLueHHs akTuHocTti MMP2
i MMP-9 — npu gii Ha poriBky cipyaHuM inputom [39],
MMP-2 i MMI-9 — y cnib0o30Bii piavHi navieHTiB i3 nnae-
TIEHHSAM POTiBKU 1 epOo3ieto poriBky, Lo peumamsye [40].
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3aranom MMPs i TIMPs BigirpatoTb BaXn1By ponb y
natoreHesi KK, wo cnpuuvnHennin BIr-1.

[Mo3MTWBHMIA BNIVB KOMMMEKCHOI Tepanii XBOpyX Ha
KK BII-1 etionorii, Lo Bkntovana kombiHaLlito aHTurep-
NETUYHUX aHTUTIN i Himecynigy, Ha ctaH MMPs i TIMPs,
iMOBIPHO, 3yMOBMeEHUI siKiCHO iHakTvBauieto BMM-1 i
CENEKTUBHMM iHribyBaHHAM LMKMOOKCUreHasmn-2, ska
BiANOBIZAE 3a CUHTE3 NpocTarnaHauHiB. Lie avmeHLuye ypa-
)KEHHS! TKaHUH POTIBKM | KOH'OHKTVBM, BIIOKY€E NpOAYKLii0
3anarnbH1X LMTOKIHIB, MO3UTBHO BMIMBaE Ha MeTaboniam
MMPs, TIMPs Ta ixHin 6anaHc.

BucHOBKU

1. 3ananeHHs, Lo BuHukae npu MKK BIM-1 etionorii
B KepaTOKOH'IOHKTMBI YpaXeHoro oka, B rocTpii ¢asi
XBOPOOM CynpOBOMXKYETHCA 30iMbLUEHHSIM KOHLEHTpaLii
MaTpuKcHUX metanonpoteitas MMP-1, MMP-8, MMP-9 y
Cnb030Bil piguHi (y 3,94, 3,89 i 3,98 pasa BignosigHo) Ta
cvpoBarui kposi xeopux (B 1,20 pasa ansg MMP-1i 1,28
pasa ansg MMP-8 i MMP-9); 3MeHLLEHHAM Y Crbo30Bil
piouHi koHueHTpauii TIMP-1 (B 1,36 pasa) i TIMP-2 (B
1,45 pasa) npn mMaimxe He 3MIHEHUX PIBHSAX LIMX CMOMyK
y CvpoBaTLi KPOBI; NOPYLLEHHAM BanaHcy y BiAnoBigHNX
cucremax MMPs/TIMPs y 6ik MMPs y 5,0-5,8 pasa.

2. Tinbku 6a3ncHa Tepanis y xeopux Ha KK BII-1
€TioNorii CNPUYMHMNE 3MEHLLEHHS B CIIbO30BIl PiAWHI KOH-
ueHTpauii MMP-1y 2,2 pasza, MMP-8 y 2,3 pa3a, MMP-9
y 2,1 pa3a, 30inblueHHs koHueHTpauin TIMP-1 i TIMP-2
B 1,6 pasa, nokpalyeHHs CniBBIgHOLIEHb Yy CUCTEMAX
MMPs/TIMPs 6e3 noBHoi HopmanisaLii Lyx nokasHuKiB
ANS CNbO30BOI PigYHKM Ta MOBHOK HOpManisalieo B
CUpOBATLi KPOBI.

3. BukopucTaHHs kombiHaLii npoTurepneTMyHoro
imyHornobyniHy Ta Himecynigy y cknagi 6asucHoro
nikyBaHHsi xBopux Ha KK BII-1 eTionorii cynpoBomxy-
BanoCb 3MEHLLEHHAM Y CMbO30BIN PiayHi KOHLEHTpaLii
MMP-1y 3,4 pasza, MMP-8 y 3,5 pasa, MMP-9y 2,9 pasa,
306inbLUeHHsM KoHueHTpauii TIMP-1i TIMP-2 B 1,5 pasa,
MOKpaLLEHHsAM cniBBigHOLLEHb Y cuctemax MMPs/TIMPs
NPV NOBHiI HopMani3aLlii BCiX LIMX NOKa3HWKIB y CrbO30BIN
piavHi Ta cMpoBaTLi KPOBi.

MepcnekTnBM noganbLmx JocnimKkeHb. [naHy-
€TbCS BUBYEHHSA BifJaneHnx pesynsrariB NnikyBaHHS.
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Meta po6otu — BuBumuTM ekcnpecito MPHK iHdnamacomm NLRP3 i nposananbHoro umutokiHy IL-13 y 3ananeHii ToBCTii
KULLL LLLYpiB 3 eKCrepuMEHTanbHUM OKCa30NOHOBKMM KOMITOM i Ha Tri BBEAEHb CUMBACTaTUHY /i aHTaroHicta peLenTtopis
iHTEepnemnkiHy-1.

Matepianu Ta metogu. EkcnepnmeHTH BUKOHaM Ha camusix Lypi niHii Wistar Bikom 8 micsauis (Maca Tina — 120-150 r).
3pasku TKaHWH OTPUMYBanU Bid LLYPIB 3 eKCrepuMeHTanbHUM iHOYKOBaHUM OKCa3onoHoM komitom (n = 20), Wwypis 3 iHay-
KOBaHM OKCA30I10HOM KOMITOM, SikMM BBOAUMM cumBacTatH (n = 20), LiypiB 3 iHAYKOBaHMM OKCA30IOHOM KOMITOM, SKUM
BBOAWIM aHTaroHicT peuenTopi iHTepnelkiHy-1 (n = 20), Ta kOHTponbHMX TBapuH (N = 10). KniHiYHi 03HaKM KOMITY OLjiHt0-
Basu 3a KIiHiYHWM iHOEKCOM aKTUBHOCTI 3aXBOPIOBaHHS 3a TakUMM NapameTpamut: BTpata Baru, KOHCUCTEHL|iSi BUMOPOXHEHb,
rnoseAiHKa TBapWH. [N MakpOCKOMIYHOrO OL{iHIOBAHHS PO3BUTKY KOMITY AOCHIMKYBaNM AiNsHKM 3anarneHHs Ta Bupasku y
TOBCTOMY KWLLIEYHMKY. [iNs riCTONOrMYHOrO OLiHIOBAHHS YpaXeHb AiNSHKW KULLeYHWKa 3abapBnioBany reMaTokcuniHom Ta
€03VHOM, BMBYanM KMiTUHHI 3ananbHi iHineTpaTw, rinepnnasito eniteniio, BUpasky Ta BTpaTy KULIKOBMX 3ano3. Exkcnpeciio
MPHK umtokiHy IL-18 i NLRP3 aHanisysanv 3a gonomoroto noniMepasHoi NaHLroBoi peakLii 3i 3BOPOTHOK TPaHCKpUMLiEo
B PEXMMI peanbHoro Yacy.

Pe3ynkrati. Y TBapuH, SKMM yBOOMINM OKCA30SIOH, LIBMAKO PO3BMHYBCS KOMIT, CNOCTepiranu BTpaTy Baru Ta diapeto, Lo
focsrna niky Ha apyry o6y nicnsi BBeAEHHS OKCa3onoHy Ta npuaeena Ao 3armbeni 40 % wiypis Ha yetBepTy Aoby. licto-
noriYyHe AOCMMKEHHS NMoKasano 3ananbHy iHQINLTPaLito KiTUH, BKIKOYao4M NoniMOpHO-SAEPHI NENKOLMTM Ta MHOXUHHI
€PO3MBHI YpaXKeHHs! TOBCTOrO KuLLeYHUKa. BctaHoBunK, WO piBeHb ekcnpecii npo3ananbHoro uuTokiHy IL-1B niasuweHuin
y 3pa3Kkax TOBCTOI KULLKM LLLypiB 3 OKCa30noHoBKM konitoM. Exkcnpecis IL-1f3 36inbwyetbes y 3,5 pasa B 3anasneHin TOBCTil
KULLILi NOPIBHSIHO 3 He3ananeHow TKaHWHOW. BBedeHHA cMMBaCTaTWHY 11 aHTaroHiCTa peLenTopiB iHTepnenkiHy-1 wypam i3
KOMITOM NPU3BENO [0 3HWKEHHS piBHSA ekcnpecii IL-1B y 3paskax ToBcToi knwku Ha 30 % i BABIYi. BuB4MnM Takox ekcnpeciio
NLRP3 y umnx TkaHWHax. AHania noniMepasHoi NaHLoroBoi peakLii nokasas 71-pasoe nigsuiyeHHs ekcrnipecii MPHK NLRP3
Yy AOCRiMKEeHNX 3paskax TOBCTOI KULLKW. BBeEHHS CUMBACTaTWHY i aHTaroHicTa peLienTopiB iHTepnelikiHy-1 Lwypam i3 Konitom
CpUYMHUNO 3HMxeHHs piBHa ekcnpecii MPHK NLRP3 y 3paskax ToscToi kuwku y 2,5 i 3,0 pasa.

BucHoBku. PiBHi exkcnpecii MPHK IL-1f3 i NLRP3 iHdnamacomy nigBuLLeHi B 3ananeHoMy TOBCTOMY KWLLEYHWKY LLypiB 3
eKcnepuMeHTarnbHUM OKCa3onoHOBUM KOMITOM. BBeAEHHS CMMBACTaTUHY i aHTaroHicTa peLenTopiB iHTepnenkiHy-1 Ha Tni
PO3BUTKY KOMITY BUKNMKaNo 3meHLleHHs piBHiB ekcripecii MPHK IL-1B ta NLRP3 y TkaHuHax TOBCTOrO KuLeyHWKa. Busis-
nexHs aHomanbHoi ekcnpecii MPHK IL-1B Ta NLRP3 moxe fatv posymiHHs natoreHesy XxBopobu KpoHa, a Takox LonomorTu
BU3HAYMTU MaibyTHi NOTEHLiNHI MilLeHi TepaneBTUYHUX CTPaTErin y Miofen i3 3ananbHUMU 3aXBOPIOBAHHAMU KULLIEYHIKA.

Changes in expression of NLRP3 inflamasome and IL-1f in the development
of oxazolone-induced colitis in rats and on the background of administration
of simvastatin and interleukin-1p receptor antagonist

0. S. Zherebiatiev, N. M. Polishchuk

The aim. To study the expression of mMRNA of the NLRP3 inflammasome and proinflammatory cytokine IL-1( in the inflamed
colon of rats with experimental oxazolone-induced colitis and against the background of the introduction of simvastatin and
antagonist of interleukin-1 receptors.

Materials and methods. Experiments were carried out on male Wistar rats aged 8 months (body mass 120-150 g). Tissue
samples were obtained from rats with experimental oxazolone-induced colitis (n = 20), rats with oxazolone-induced colitis treated
with simvastatin (n = 20); rats with oxazolone-induced colitis treated with interleukin-1 receptor antagonist (n = 20) and control
animals (n = 10). Clinical signs of colitis were evaluated by the clinical index of disease activity on the following parameters: weight
loss, stool consistency and animal behavior. For macroscopic assessment of the development of colitis areas of inflammation
and ulceration were investigated. For histological evaluation of lesions, sections of the intestine were stained with hematoxylin
and eosin and cellular inflammatory infiltrates, epithelial hyperplasia, ulceration and loss of intestinal glands were studied. IL-18
and NLRP3 inflammasome mRNA expression was analyzed by real-time reverse transcriptase-polymerase chain reaction.

Results. Animals treated with oxazolone rapidly developed colitis marked by weight loss and diarrhea peaking by day 2 after
oxazolone administration and leading to death of 40 % of the rats by day 4. The histological observation showed inflammatory
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cellinfiltration, including polymorphonuclear leukocytes and multiple erosive lesions in the large intestine. We determined that
the expression level of the proinflammatory cytokine IL-18 is increased in colon samples of rats with oxazolone-induced colitis.
IL-1 expression is increased 3.5-fold in inflamed colon compared to uninflamed tissue. Administration of simvastatin and an
interleukin-1 receptor antagonist to rats with oxazolone-induced colitis resulted in a 30 % and 2-fold decrease expression
of IL-1B in colon samples. In addition, we examined NLRP3 expression in these tissues. RT-PCR analysis demonstrates a
71-fold increased expression of NLRP3 mRNA expression in colon samples tested. Administration of simvastatin and an
interleukin-1 receptor antagonist to rats with oxazolone-induced colitis resulted in a 2.5- to 3.0-fold decrease expression of
NLRP3 mRNA in colon samples.

Conclusions. IL-18 and NLRP3 mRNA expression levels were elevated in the inflamed colon of rats with experimental oxa-
zolone-induced colitis. Administration of simvastatin and an interleukin-1 receptor antagonist against the background of colitis
caused a decrease in the expression levels of IL-18 and NLRP3 mRNA in the tissues of the intestine. Detection of abnormal
expression of IL-18 and NLRP3 mRNA could provide insights into pathogenesis of Crohn’s disease, and may help to identify
future potential targets for therapeutic strategies in people with inflammatory bowel disease.

U3meHeHusa akenpeccun NLRP3 undprammacomsl u IL-18 npu pa3sutuu
MHAYLMPOBAHHOIO OKCAa30A0HOM KOAMTA Y KPbIC U Ha pOHe BBEAEHUSl CHMBaCTaTUHA
M aHTaroHUCTa peLenTopoB UHTEPAEUKHHA-1[

A. C. XXepebsaTbeB, H. H. Moauyk

Lenb paboTbl — n3yuutb akcnpeccuto MPHK nHdnammacomel NLRP3 1 nposocnanuTensHoro umtokvHa IL-1B B Tonctomn
KULLKE KPbIC C 3KCMEPUMEHTarbHBLIM OKCA30STOHOBLIM KOMTUTOM ¥ Ha (hOHe BBELEHWS CUMBACTaTVHA U aHTaroHu1cTa peen-
TOPOB UHTEpPnenknHa-1.

Matepuanbi U MeToAbl. JKCNEPUMEHT NPOBENM Ha camuax kpbic NuHum Wistar B BospacTe 8 MecsiLeB (Macca Tena — 120—
150 r). OBbpa3Lbl TKAHEN NOMNYyYanu OT KPbIC C 3KCNepUMEHTanbHLIM UHAYLIMPOBaHHbLIM OKCA30510HOM KonnTom (N = 20), KpbiC
C VHAYLMPOBAHHBIM OKCa30fI0HOM KOIMTOM, KOTOPbIM BBOAMMYW cumBacTaTthH (N = 20), KpbIC C MHAYLMPOBaHHLIM OKCa30s10-
HOM KOMWTOM, KOTOPbIM BBOZMIM @HTaroOHUCT PeLenTopoB UHTepnenkuHa-1 (n = 20), 1 KOHTPOMbHbBIX XMBOTHBIX (N = 10).
KnnHuyeckne npusHaku KonuTta OLeHMBanm no KNMHUYECKOMY MHAEKCY akTUBHOCTK 3aborneBaHns o TakuM napaMeTpam:
noTeps Beca, KOHCUCTEHLMS CTyna, NOBEAEHE XUBOTHBIX. [1Ns MakpOCKONMYECKOW OLIEHKM pasBUTUS KonuTa 1ccnegosani
YYaCTKV BOCMANEHNS 1 513Bbl B TONCTOM KULIEYHMKE. [N TMCTONOMMYEeCKOo OLEHKM MOPaXXEHUIA Y4aCTKU KULWEYHUKA OKpa-
LUMBAIIN FeMaTOKCUIIMHOM 1 3031HOM, U3y4ari KNETo4Hble BOCNanuTeNbHbIE MHUALTPAThI, TMNepnnasuio aNUTeNnus, A3kl
1 NOTEpHO KnLeYHbIX xxenes. Akcnpeccuto MPHK uuTokuHa IL-18 n NLRP3 nHnammacomMbl aHanuampoBanu ¢ NOMOLLbIO
NONMMEPa3HOIi LIENHOM peakumm ¢ 06paTHON TPaHCKPUMNLIMEN B PEXVUME PeanbHOro BPEMEHMU.

Pesynbratbl. Y XWBOTHbIX, KOTOPbIM BBOAUIM OKCA30MOH, BbICTPO pa3BmBarncs KOnWT, OTMeYany noTepio Beca v Anapeto,
KOTOpas JOCTWra NuKka Ha BTOpbIE CYTKM NOCIe BBEAEHUS OKCa3onoHa 1 npusena k rmbenn 40 % KpbiC Ha YeTBepTbIe CyT-
ku. Tuctonornyeckoe nccnegoBaHue nokasano BoCnanuTenbHy MHAUNBTPALMIO KIETOK, BKOYas NoNMMOpPMHO-sAepHble
NEKOLMTLI U MHOXECTBEHHbBIE 3PO3MBHbIE MOPAXEHNS TONCTOO KULLIEYHUKA. YCTAHOBUIW, YTO YPOBEHb SKCMPECCHN NPOBOC-
nanuTenbHoro LmTokuHa IL-13 noBbilweH B 06pasLax TONCTOM KULLKK KPbIC C OKCa30IOHOBLIM KonutoM. Jkenpeccus IL-13
yBenuumeaetcs B 3,5 pasa B BOCManeHHO TONCTOM KULLIKE MO CPAaBHEHWIO C HEBOCNANEHHOMN TkaHbto. BBegeHve cumBacTatuHa
1 @aHTaroHNcTa PeLenTopoB MHTEpPIENkHa-1 KpbicaM C KONIMTOM NMPUBENO K CHDKEHIO YpoBHS akcnpeccun IL-1[3 B o6pasuax
Toncroi knwku Ha 30 % v B 2 pasa. Kpome Toro, nccnegosanu akcnpeccuto NLRP3 B aTvx TkaHsix. AHanu3 nonMmepasHoim
LienHom peakumy nokasan 71-kpatHoe nosbilueHne akcnpeccu MPHK NLRP3 B nccnenoBaHHbIx o6pasLax TONCTON KALWKU.
BBeneHve cumBacTaTMHa W aHTaroHNUCTa PeLenTopoB MHTEPNenknHa-1 Kpbicam C KONMTOM MPUBESO K CHDKEHWIO YPOBHS
akcnpeccun MPHK NLRP3 B o6pasuax Toncroi kuwwku B 2,5 v 3,0 pasa.

BbiBoabl. YposHu akcnpeccun MPHK IL-18 1 NLRP3 nHdnammacombl NOBbILLEHbI B BOCMANEHHOW TONCTON KWLLKE KPbIC C
3KCNEPUMEHTarbHBIM OKCa30rOHOBBIM KONMTOM. BBeeHVe cMBacTaTviHa U aHTaroHUCTa PeLenTopoB MHTEPNekuHa-1 Ha
dhoHe pa3BUTMS KOnMTa BbI3Bao yMeHbLUeHne ypoBHen akcnpeccu MPHK IL-1B n NLRP3 B TkaHsIX TONCTOrO KULLEYHMKA.
O6HapyxeHne aHomanbHon akcnpeccn MPHK IL-18 n NLRP3 moxeT gatb noHMmaHue natoreHesa GonesHn Kpowa, a
TaKoKke NOMoYb onpefenuTb GyayLume NoTeHUManbHbIe MULLEHW TEPaneBTUYECKUX CTPaTervii y NioAen ¢ BOCManuTenbHbIMM
3aboneBaHNsMM KULLEYHMKA.

3ananbHi 3axBoptoBaHHs kuiedHuka (33K) — XpoHiyHi,
peLuanBHi 3aXBOPHOBAHHS, LLIO BUHWKAKOTL YHACTIZOK XPo-
HiYHOT AycperynaLji iMyHHOT CYCTEMM CN30BOT 0BOMOHKN
Y LLTYHKOBO-KMLLKOBOMY TpakTi. OcHoBHMMY Tvnamu 33K
€ BUpaskoBwii KoniT i xBopoba Kpora. Matorenes 33K go
KiHUS He 3po3yMifnui, ane BigoMo, L0 B HbOMY 3afisHi
FEHETUYHI 1 EKONOTiYHI hakTopy.

ExcnepumeHTanbHi Mogeni ineiTy Ta Konity B LLypiB
po3pobneHi Ans AOCMIMKEHHS MONEKYNAPHMX i KMiTUH-
HUX MEXaHi3MiB, L0 CMIPUYNHAOTL BUHUKHEHHS 33K, i Ui
Mogeni YacTo BUKOPUCTOBYHOTb A1 pPO3POBNEHHS HOBMX
npoTu3anansHux npenaparis [1]. Mogens iHaykoBaHoro
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OKCa30MTOHOM KOMIiTy B LUYpiB BUKIMKAE 3anarneHHs
TOBCTOI KWLLKM, LLO XapaKTepusyeTbCs diapeeto, KpoB's-
HUCTUMW BUNOPOXHEHHSMYM, BTPATOK Baru, ricTonoriy-
HOK KapTMHOK 3anarneHHsl, yTBOPEHHSAM BMPa3ok, sIKi
cnoctepiratoTb nig Yac 33K y ntognin. Mogens roctpoi
3anasnbHoi peakLii, L0 BUKIIMKaHa OKCa30rioHOM, KopucHa
ANS BUBYEHHS POMi MeXaHi3MiB BPOAXXEHOrO IMYHITETY B
3anarneHHi KuLLeYyHuKa.

CimenictBo NLR (nucleotide-binding domain and
leucine-rich repeat containing) Bkntovae rpyny peuen-
TOpIB, LLO PO3Mi3HAKOTb MONEKYNAPHI CTPYKTYpU, NOB’S-
3aHi 3 natoreHamu. NOD2 i NLRP3 - gBa Hankpalie

KnatoueBble croBa:

koAuT, NLRP3
MHOAAMMACOoMBb,
IL-1B.
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OpuriHaAbHI AOCAIAXKEHHS

BuBYeHux peuentopu NLR, i myTauii umx peuentopis
noe’s3aHi 3 xBopobot Kpona. NOD2 moxe po3nis-
HaBaTu GakTepianbHy MOnekyny Mypamingunentugy
(MDP) n aktuBye spepHuin caktop-kB (NF-kB) ans
HacTyMHOI iHAYKLii 3ananbHux wnaxis [2]. MyTauii
reHa NOD2 acouitoaHi 3 xBopo6oto KpoHa. NLRP3,
TakoX BijOMa K KpionipuH, yTBOPIOE iHgnamacomy, B
SAKil BigOyBa€eTbCA YTBOPEHHS 3 NonepeaHukis npo-IL-
1B i npo-IL-18 ixHix akTuBHUx popm. MyTtauii NLRP3
NpW3BOASATH 40 XPOHIYHUX ayTO3ananbHUX CUHAPOMIB.
Mosigomnsanu, Wo geski okpemi HyKneoTuaHi nonimop-
¢hismmn reHa NLRP3 nos’a3saHi 3 xsopo6oto KpoHa [3].
PosyMiHHSA naTodisionoriyHnx MexaHiamis 3ananeHHs
B KULLEYHWKY [Ja€ 3MOTY afpecHO BMMBaTW Ha OCHOBHI
NaHKW naToreHesy i He AisiTM Ha OpraHu Ta cUCTeMM,
LLIO He 3ayyeHi B Len npouec.

Ak 3acib hapmakonoriyHoi kopekLii 0bpanu cumeac-
TaTWH, LU0, KPIM 3HKEHHSI PIBHSI XONECTEPUHY, YNHWUTb
Pi3Hi NNenoTPOmnHi ek, 30Kpema iMyHOMOAENIOBanbHi
Ta npoTtu3anarnbHi. JOCNimKeHHs, 34iiCHEHI Ha TBAPUHHMX
Mogensix, CBig4aTh: CTAaTUHW iHriOYHOTb i rOCTpe, | XPOHiYHE
3anarneHHs XxonecTepuH-HesanexHum cnocobom [4]. Mig-
BULLEHNI PIBEHb NPO3anasibHUX LTOKIHIB, BKMtOYatoum IL-
1, IL-6, IL-18 i dhakTop Hekpo3y nyxnuHu ansda (TNFa),
BusiBnsAoTh Npy 33K, BiH KOPENIOE 3 TAXKKICTHO 3ananeHHs.
Ockinbku pis IL-1 — yHiBepcanbHa Bignosigb opraHisamy
Ha MOLUKOMKEHHS, NMOTEHLIMHO aHTaroHiCT peLenTopis
IL-1 MOXHa BMKOPMCTOBYBaTH ANs NiKyBaHHS 3aXBOPHO-
BaHb, y NaToreHesi Skux LeW LUTOKIH Bigirpae BaxuBy
ponb, Hanpuknag 33K.

Halwy yBary npuBepHyB opuriHanbHIU peKOMBIHAHT-
HUW aHTaroHicT peuenTtopis iHTepnenkiHy-1 (API-1),
MILLIEHHIO SIKOTO € PELIenTOpK 0 LIUTOKIHIB, SIK-OT Npo3a-
nanbHui IL-1B. Y dhaxosii nitepatypi onmcaHo HasiBHICTb
B APIJT-1 noTyxHMX LepebponpoTEKTOPHMX, aHKCioniTNy-
HWX, aHTUAENPECUBHMX i HOOTPOMHKX BNACTUBOCTEW,
(hpUronpoTEKTOPHOI, NPOTMU3ananbHOi, XOHAPONPOTEK-
TOPHOI, KapAaio-, Hedpo- Ta renaTonpPoTEKTOPHOI aKTUB-
HOCTEN, @ TaKOoX TinoypuKeMiYHoi Ta rinoniniaemivyHoi
i [5,6]. Lle ekcnepumeHTansHo 0BrpyHTOBYeE AOLLiMb-
HICTb PO3LLMPEHHS NokasaHb [0 3actocyBaHHs APIJI-1,
ocobrmeo npu 33K. Yce ue nigTBEpmIKYE aKTyanbHICTb
eKcrnepuMeHTansHoro BuBYeHHs aii APIJ-1.

Merta po6otu

Bueuntn ekcnpecito MPHK iHcdbnamacomu NLRP3 i npo-
3ananbHoro uuTokiHy IL-1B y 3ananeHiit TOBCTIN KuLLLYj
LLYPIB 3 eKCNEPUMEHTANbHUM OKCA30/TOHOBKM KOMITOM i
Ha Tni BBEAEHb CMMBACTaTUHY 11 aHTaroHicTa peLenTopis
iHTEPNEnKiHy-1.

Martepianu i meToAU AOCAIAKEHHA

BocbmumicsayHux camui wypis ninii Wistar Baroto
120-150 r Ha no4aTKy eKcnepuMeHTy oTpumanu 3 IHcTu-
TYTy MonekynspHoi 6ionorii Ta reHetukn HAH Ykpainm
(m. KuiB), a noTim poamicTunu iHaMBIgYyansHO B KiMHaTi
3 KOHTPONbOBaHO Temnepatypoto (22 + 1 °C) 3 12-ro-
ZVHHUM LIMKITOM CBITNO-TEMPSIBA, L0 NOYMHaeTbes 0 8:00
paHKy, Ta KOHTPOrLOBaHO BOMOricTHO (6080 %). hxaTa
BoAa bynu y BinbHOMY AOCTYNi TBAPWH.
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Yci ekcnepyMeHTH Ha TBapUHaX BUKOHamM 3rigHo 3
MiKHapOAHUMYW MPUHLMNAMKN « EBPOMECHKOI KOHBEHLT
MpOo 3axuUcT XpebeTHNX TBAPUH, SKi BUKOPUCTOBYIOTLCS 3
€KCNEPUMEHTANBHUMM Ta iHLLMMU HAYKOBUMM LiinsMm»
(Ctpacbypr, 18.03.1986) Ta «3aranbHUMN ETUHHUMU
NPUHLMNaMN eKCNEPUMEHTIB Ha TBapuHax» (YkpaiHa,
2001).

[insi MakpocKoniYHOro CNOCTEPEXEHHS TOBCTY KULL-
Ky po3TvHanv B NOB3OOBXHLOMY Hanpsimi. Makpocko-
MiYHi NPOSIBM 3ananeHHs OuiHBanu, K onncaHo B
meToauLi cneuianbHO Ans iHAYKOBAHOMO OKCa30fOHOM
konity [7].

LLypiB noginunu Ha ekcnepumeHTanbHi rpynu: 1 —
KOHTpOIbHi TBapuHM (10 LwypiB), SKUM iHTpPapeKTanbHO
BBOAMM 50 % po34unH eTaHony; 2 — TBapuHM 3 iHayKo-
BaHUM OKCa30r10HOM KoniToM (20 Liypis); 3 — TBapuHK 3
iHOYKOBaHWM OKCa30I10HOM KOMITOM, KM YBOAMMAW CUM-
BacTatuH (20 wypis); 4 rpyna — TBApPUHY 3 iHAYKOBaHUM
OKCa30MoHOM KoniToM, sikum yBogumu APIM-1 (20 wypis).

Okca3onoH (4-eTokcumeTuneH-2-heHnn-2-okca-
30MiH-5-0H) oTpumyBanu Big komnaHii Sigma-Aldrich
(Cenrt-INyic, Miccypi). Ans nonepenHboi ceHcubinisavii
LLlypam ronmnu SinsHKY LWKipY XXMBOTa PO3MIpoM 2 X 2 CM
i HaHocmm 200 mkn 3 % po3umHy okcasonoHy B 100 %
eTaHoni. Yepes 7 gHiB nicns ceHcubinisauii wypam y
npsmy kuiiky Beogumv 0,1 % po3umH okcazonoHy 50 %
eTaHoni B A03i 1,5 Mr/kr macu Tina 3a JornoMorow nosi-
ypetaHoBoro katetepa. LLlypis yTpumyBanu B NoNoxeHHi
ronoBoto BHM3 npotsrom 30 ¢, a NoTiM NoBepTanu y KITiTKu.
ETaHon BMKOpUCTOBYIOTb, LLOG AOMOMOITU OKCA30IOHY
MPOWTU Yepes eniTenianbHuiA 6ap’ep K1LLeYHKKa [8].

CvmBacTaTuH yBOAWIN BHYTPILLHBOYEPEBHO B [103i
20 mr/kr i3 podpaxyHKy 5 Mn/kr macu. BeeaeHHs 34incHIo-
Banv 04uH pa3 Ha Aoby Yepes 24 roguHu nicns Mogento-
BaHHs natonorii npotsrom 5 gHie. CybcTaHuito APIN-1
oTpumanu y hopmi po3dmHy Ans iH'ekuiv (50 mr/mn) Big
[epxaBHOro HayKoBO-AOCHIAHOTO IHCTUTYTY 0CcOBIMBO
ynctux Bionpenapartis PenepansHoro meaunko-6ionoriy-
Horo areHTcTBa Pocii « AHOI O4YB» (m. CankT-TeTepbypr,
P®) Ha yac pocnigxeHHs Ha MmigcTasi 4OrOBOPIB MPO
HayKoBO-TeXHiYHe cniBpobiTHMLTBO. Cy6eTaHuis APIM-
1 — nioghinbHo BUCyLLeHui Binok I1-1pa, sikuin otpumanm
32 [JOMOMOTOI0 FTEHHO-IHXEHEPHUX TEXHOIOriN i3 GakTepii
E. coliTG1 (pTAC-hIL-1ra) i cknapaeTtbcs 3i 153 amiHokwic-
noT i3 monekynspHoto macoto 17906 kfa. APIN-1 po3un-
HANM y dhisionoriyHoMy po3umHi, wob otpumatn 0,03 %
po3quH (0,6 M APIT-1y 99,4 Mn ¢hisionoriyHoro posunHy)
Ta BBOAWMYM NiALWKIPHO B 403i 3 Mr/Kr i3 pospaxyHky 10 mn/
Kr Macy, To6To oAHil TBapuHi Baroto 150 reBogunm 1,5 mn
po3uuHy. Brbip 103 Ans BBEAEHHS BU3HAYaNM Ha niacTasi
eKCreprMeHTanbHUX JaHuX, WO HaBeaEH I B NiTepaTypi 3
[OCTimKeHHs Lboro npenaparty y TBapuH [5,9]. Ockinbku
ansa APIJ1-1 € 3anexHicTb «edekT — fosa», To obpanu
HU3bKy [03y Npenaparty, konu APIJ1-1 gie sik cenekTueHUM
6nokatop IL-1B. BeeaeHHs 3fiicHioBany oavH pas Ha
00y yepes 24 roguHu nicns MoAentoBaHHs naTonorii
npoTSAroM 5 AHiB.

LLlypiB eBTaHa3yBanm nepeno3yBaHHAM edoipy Yepes
6 AHIB nicns iHAYKLIT KONiTY A BUAANSANM TKaHWHW TOBCTOMO
KkuweyHwvka. licns BuaaneHHs TKaHWHY NPOMUBAN Xo-
NOAHUM CONbOBUM PO34MHOM, 3abychepeHnm chochaTom
i nomiLanu B po3unH byeHa Ha 4-5 roguH. Micna dikcavii
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3pasku 3HEBOAHIOBAIN, iHKyOyBanm y kcunoni, 3anveanm
B napadiH, Hagani — 3a CTaHAAPTHUMM FiCTOMNOMYHUMM
npotokonamu. PHK Bunyyanu 3i 3pisis gikcoBaHux y
po3umHi ByeHa TkaHuH 3aBTOBLUKM 15 MKkMm [10].

KniHiyHi 03HaKu koniTy oLiHioBanm, 0bpaxoBytoum Ki-
HI4YHW iHOEKC aKTUBHOCTI 3axBOptoBaHHs (disease activity
index — DAI) 3a Takmmn napameTpamu: BTpaTa Macy Tina,
KOHCUCTEHLIiS BUNOPOXHEHD, NoBegiHKa TBapuH [11]. ns
MaKpPOCKOMIYHOrO OLHIOBAHHS PO3BUTKY KOMITY KULLEYHUK
LLYypiB po3pi3anu B NO3A0BXHLOMY HanpsMi 1 JOCTIAXY-
Banu, BPaxoBylu4M OiNSHKM 3anarneHHs Ta YTBOPEHHS
BMPa3ok [12]. Ans ricTonoriyHoro OLiHIOBaHHSA ypaxeHb
3pi3u K1LLeYHVKa 3abapBrioBany reMaToKCiHOM, eo3u-
HOM i AOCnidXyBanyW, BPAXOBYOUMN HASBHICTb KIITUHHUX
3ananbHuX iHGINBTpaTiB, enitenianbHy rinepnnasito,
YTBOPEHHS BUPA30K i BTPATY KMLLKOBWX 3as103.

3aranbHy PHK Buainsnm 3 TkaHuHy TOBCTOI KULLIKK 3a
aonomoroto Trizol RNA Prep 100 (Isogen, P®) 3a iHCTpyk-
LisMn BUpOGHMKa, KinbKiCHO BM3HaYanu Ta nigaasanu
peakuji noniMepasHoi NaHLoroBoi peakLii 3i 3BOPOTHOKO
TpaHckpunuieto (3T-MNNP) y pexumi peanbHoro Yacy. [ns
Lboro BukopuctoBysanu cuctemy CFX96 ™ (Bio-Rad
Laboratories, Inc., CLLA). Yci HeobxigHi npaimepu po3po-
6reHi 3 BUKOPUCTaHHSIM MporpamMHoro 3abesneyeHHs Ans
npoekTyBaHHs Primer-BLAST (NIH, CLLUA), cuHTe3oBaHi
dhipmoto Metabion (PH). 3T-MJ1P 3giiicHioBany 3a napame-
Tpamu: nicns no4aTkoBoi AeHaTypaLlii npotsrom 10 x8 npu
95 °C BukoHyBanu 45-50 LyikniB NOCRifOBHUX eTaniB Ae-
Hatypauji npu 95 °C npotsrom 15 ¢, Bimkur npaiMepis npu
64 °C npotsarom 1 xB, enoHrajis npu 72 °C npotsrom 30 c.
Pe3yntatn HopmanisyBany 3a 4ONomororo amnricikavi 3
eTanoHHumm reHamm GAPDH (rniuepanbgaeria-3-cpocchar
ZerigporeHasa). Pesynirat [M/1P-aHanisy HaBegeHUn sk
BiJHOCHa HopMari3oBaHa ekcnpecis uiei MPHK.

Yci ekcnepumeHTanbHi AaHi onpauboBaHi Ha nep-
COHarnbHOMY KOMM'KOTEPI 3 BUKOPUCTAHHAM NPUKMagHnX
i ctaTuctnyHKx nporpam: Excel 3 naketa MS Office
2010 (Microsoft Corp., CLLIA), Statistica for Windows 13
(StatSoft Inc., Ne JPZ8041382130ARCN10-J), GraphPad
Prism 5 (GraphPad Software, CLUA). [Ins BCix noka3HukiB
po3paxoByBanu 3Ha4YeHHS CepeaHboi apudmMeTUyHOI
(M), ii pmenepcii Ta nomunku cepepHboi (m). MopiBHto-
t04M AaHi, BUKOPUCTOBYBamNu NapameTpuyHuiA t-kpuTepin
CrblogeHTa Ta HenapameTpuyHui U-kputepin MaHHa—
BiTHi, nicnst Lboro BM3Ha4anu BiporigHicTb pisHuMLi BUGIpoK
(p) i poBipumMI iHTEpBan cepeaHboi. CTaTMCTUYHMIA aHani3
fdaHux 3T-TNJ1P BuKoHanm 3a JOMOMOroK NPOrpamHoro
3abe3neveHHss CFX Manager™ (Bio-Rad, CLUA) [ns
BMPa@XEHHS BiAHOCHOTO PiBHS KCNPECii reHiB BUKOPUCTO-
ByBanu nopisHsinbHun Ct metop (,,Ct meTop) [13].

Pe3yabTati

Y TBapWH, SIKMM iHTPapeKTansHO BBOAWUIM OKCA30JI0H,
LUBMAKO PO3BUBAETHCS KOMIT, SIKUIA CYNPOBOMXYETHCS
BTPaTOK Macy Tina, giapeeto Ta Bucokum DA, a Takox
npu3BoanTL A0 3armbeni40 % LwypiB Ha YeTBEPTUI AeHb
3axBoptoBaHHs (DAl — 9,1 6ana). (puc. 1).

Y TBapwH, SIKMM YBOOMMW OKCA30MOH, LWBWAKO PO3-
BMBAaBCS KOMIT, CNOCTepiranu BTpaTy Barv Ta Aiapeto, Lo
focsrna niky 10 pYroro AHs Nicns BBEAEHHS OKCA30MOHY
Ta npu3eena fo 3armbeni 40 % LiypiB 0O YeTBEpPTOro
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AHs. MakpockoniyHe JOCiIKEeHHs nokasarno, LLO AinsHKN
3anarneHHs Ta yTBOPEHHS BUPa3oK BU3Ha4anv nepeaycim
y OucTanbHOMY Biadini kuweyvHuka. ictonoriyHe cno-
CTepeXeHHs Nokas3ano 3ananbHy iHInsTpaLiio KniTuH,
BKIHOYA04M NONIMOPPHO-AAEPHI NENKOLMTN Ta MHOKUHHI
€PO3MBHI YpaXeHHs! B TOBCTOMY KULLEYHUKY. IHOZ y cnn-
30Bil1 0BOMNOHLLi TOBCTOI KWLLKM BUSIBNSIIN abCLIEC KpUNTH
Ta pereHepoBaHuii enitenin (puc. 2).

Y KOHTPOMbHUX LLYPIB, SIKUM iHTPapeKTarnbHO BBOAM-
m 50 % po34MH eTaHOsy, He PO3BMBAETLCS NATONONIS, i
BOHW Manw 300pOBUI BUMMSL.

BeeneHHs cumBacTtatuHy 1 APIJT-1 wypam i3 konitom
MPW3BENO A0 ICTOTHOTO 3HWXKEHHS KMiHIYHWX NapameTpiB
konity (DAl ctaHoBMB 5,7 Ta 5,1 6ana Bigno.igHo). Takox
YBE[ieHHs NpenapariB iCTOTHO MOMiMLLIyBano MakpocKo-
MiYHi 1 MIKPOCKOMIYHI 03HaKM eKCIEPUMEHTaNBbHOIO KOMITY
(puc. 1).

DocnipkerHs 3T-MNJP nokasano, Lo piBeHb ekcrnpe-
Cii npo3anasnbHoro UMTokiHy IL-1( niguLeHni y 3paskax
TOBCTOI KMLLKK LLYpIB i3 koniTom. Exkcnpecis IL-1B 36inb-
wyetbes y 3,5 pasa (p < 0,05) NOPIBHAHO 3 KOHTPOIb-
HUMK TBapuHamu. BeegeHHs cumBactatuHy Ta APIJT-1
LLlypaM i3 KOMiTOM CMPUYUHIIIO 3HIKEHHS PIBHS eKCrpecii
npo3anarnbHoro LMTokiHy IL-13 y 3paskax TOBCTOI KMLLKK
Ha 30 % Ta Bagivi (p < 0,05). Kpim Toro, gocnimKeHHs
ekcnpecii NLRP3 y uyx TkaHMHax nokasano 71-pasose
(p < 0,05) nigBuweHHsa ekcnpecii MPHK NLRP3 y
3paskax TOBCTOi KMLLKW LLypIiB i3 KONITOM MOPIBHSHO 3
KOHTPOIbHUMM TBApUHamMW. BBeeHHs cumBacTaTuHy Ta
APIJT-1 Wwypam i3 KoniToM NPU3BENO [0 3HWKEHHS PiBHS
ekcnpecii MPHK NLRP3 y 3paskax TOBCTOI KULLKN Y 2,5 i
3,0 pasa (p < 0,05).

06roBopeHHs

Y upomy focnigxeHHi BuB4anm ekcnpecito MPHK IL-13
i NLRP3 Ha ekcnepumeHTanbHii Mogeni 3ananeHHs
TOBCTOrO KULLIeYHMKa. HaamipHy ekcnpecito Lyx Mapkepis
CrocTepirany B pasi iHayKOBaHOrO OKCa30MOHOM KOMITY B
Lwypi.. [laHi, oTpMaHi Bif, MIOAUHM | HA TBAPUHHUX MOoAe-
NsIX KOMiTy, cBiAYaTh: HaaMipHa excnipecis IL-1[ Bigirpae
Knto4oBy porb y natoreHesi 33K [14].

Bersudsky M. et al., BuB4atoumn ponb aroHicTis IL-
1, IL-1a, SKkniA acouitoeTbC NepeayciM i3 KnitTuHamm,
NopiBHSHO 3 IL-1P, o 3ae6inbloro CeKpeTyeThes, Npu
3anareHHi TOBCTOI KuLwku, nokasanu: IL-13 6epe yyactb y
BiAHOBINEHHI KNITUH eniTenito KULLEYHKKa Ta BiAHOBMEHHI
eniteniansHoro 6ap’epa nig yac po3suTky konity [15]. Y
HaLlomy AocnimkeHHi ekcnipecis IL-1B 3binbwwmnack y
3,5 pasa B 3ananeHiit TKaHWHi TOBCTOI KULLKW MOpPIBHS-
HO 3 HOpPMasIbHOK TKaHWHOW. Lle cBigunTb, WO 3MiHW
ekcnpecii IL1-f BigirpatoTb nesHy ponb y natodisionorii
xBopobu KpoHa.

LinTokiH IL-13 3'aBNS€TbCA OAHMM i3 nepLumx nig
yac 3anarneHHs KvLWeYHVKa, a horo npodopmu nepe-
pobnstTLCS Yepe3 MynbTUNPOTEIHOBUIA KOMMNMEKC —
iHpnamacomy NLRP3, wo aktusye kacnasy-1. OgHak
ponb iHpnamacomu B rocTpOMy 3ananeHHi KULLEYHVKa
3annLWaETbCs CYNepeYnmBoy, a iXHa y4acTb B onoce-
penkoBaHomy IL-1( 3ananeHHi npu XpOHIYHOMY KOMiTi
He[oCTaTHbO BMBYeHa. Yepes 34aTHICTb BMKNMKATK
npo3anasbHy peakLito Ta 3aBhaBaTyl LUKOAW OpraHiamy
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npoaykuist IL-13 koHTpontoeTbcst Ha BaraTbox piBHsX. [ns
OTPUMaHHS 3pinoro LMTokiHy IL-1@ noTpibHi npuHanMHi
[Ba CUrHanw: NepLUMIA CUrHan iHilitoeTbes niranaamu TLR
ab0 eHOoreHHMI MOTEKyamu, ki iHAYKYHTb EKCTIPECito
reHa pro-IL-1B; opyruin curHan BKIoYae pisHi nogpas-
HUKW, LLO aKTWBYIOTb 3anarbHUi NPOLEC, CIIPUYMHSIOYM
fospisanHs IL-1( [16].

IHpnamacomu — GaraToMONeKynspHUA KOMMIIEKC,
o cknapaetbes 3 6inka NLR i kacnasu-1, akuid KoH-
Tpontoe 0bpobKy npo3ananbHux uuTokiHis IL-16 i IL-18.
Kinbka gocnigxeHb NOKasyoTb: MULLI, B IKUX € AediunT
3anarnbHUX KOMMOHeHTIB, Bkrtodatoum NLRP3 i kacnasy
1, CNPUNHATAMBI 4O FOCTPOrO KOMITY, LU0 iHAYKOBaHUI
JEKCTpaHoOM Ccynbgatom HaTpio. Ane B ofHiin poboTi
BUSIBUMW NPOTUMNEXHI pe3ynbTaTtu: AedeKTU B 3ananeHHi,
Lo onocepearosaHe NLRP3, 3axuLLatoTe MULLIEV Bif eKC-
nepuMeHTansHoro konity [17]. € po3bixHocTi Lwogo poni
iHtbrniamacomm B iMyHHOMY 3aXuCTi CI30BOI 060NOHKM Ta
BMMBY MIKPOGIOTM KMLLIEYHMKA, | ANS PO3B’A3aHHS LIbOro
NUTaHHA HeoOXiaHI noJanbLLi AOCIMKEHHS.

Ockinbkn 33K — reteporeHHe 3axBOpPHOBAHHS,
MOXIIMBO, B AEAKMX XBOPUX rEHETUYHI MyTaLii un dak-
TOPY QOBKINNS MOXYTb CIIPUYUHUTI 3HUXKEHY aKTUBaLLito
3ananbHoro npouecy Ta npogykuito 1L-1B, wo nopyuuye
LinicHicTb eniTenianbHOro KniTMHHOro Gap’epa, pobutb
11010 MPOHUKHIM [0 MIKPOBIOTW, 3yMOBIIOKOMY 3ananeHHs
KuLeYHuka. B iHwwmx xBopux Ha 33K reHeTnyHi hakTopm
Ta KOMEHCarbHi MiKpOOPraHiaMu MOXyTb CPUYUHSITMI
TpuBany abo HeperynboBaHy akTuBaLito 3ananbHuX
npouecis i nigBvLeHy npoaykuito IL-13, BuKnunkawyu
HEKOHTPOIbOBAHE 3anasieHHs B kuieyHuky [18]. OTxe,
nepenbdavaeTbes, WO npo3anarbHi LATOKHKM onocepes-
KOBYHTb 3aXWCT OpraHiamMy npoTu MiKpoGHMX NaToreHis
i rOMeoCTa3 KuLLEYHWKa, a NOPYLLUEHHS IXHBOI perynswi
Moxe npu3soanTy Ao po3suTky 33K. MornmbneHHs 3HaHb
MpPO 3ananbHuiA MPOLIEC MOXEe AATH YABIEHHS NMPO NMOTEH-
LinHI TepaneBTUYHiI Lini Ansa nadieHTis i3 33K.

Y UubOMYy AOCRIAXEHHI BCTAHOBUAU TaKkoX, LLO
BBE[IEHHSI CUMBACTATUHY Ta aHTaroHicTa peLenTopiB
iHTEpNeKiHy-1 Ha TNi PO3BUTKY KOMITY BUKINKaNO 3MeH-
weHHs pisHiB ekcnpecii MPHK IL-18 i NLRP3 y TkaHnHax
TOBCTOTO kuleYHWKka. BanaHc IL-1 Ta aHTaroHicTiB pewen-
TOpIB iHTEPNEeWnKiHy-1 Bidirpae BaxmBy pornb y perynsaui
3anarneHHs Ta iMyHHoi Bignosigi. Maeda S. et al. Bkazanu
Ha gucbanaHc mix IL-1f@ Ta aHTaroHictTammn peuenTtopis
iHTEpNeNKiHy-1, SK1ii MOXe BigirpaBaTh ponb y narore-
Hesi 33K [19]. Birgit et al. nokasanu, wo 6nokaga IL-1f3
LUMSIXOM BBELIEHHS TBAPVHAM aHTaroHicTa peLenTopiB iH-
TepnenkiHy-1 (AHakiHpa) npurHidye poasutok konity [20].

Y Garatbox AOCHIMKEHHSIX NOKa3aHo, LU0 CTaTUHU Mo-
3MTMBHO BNNMBaOTL Ha nepebir KOMITy B LLYpIB, NpoTe He-
Mae pobiT, e aKLEHTOBAHO Ha BUBYEHHI BNNWBY CTaTWHIB
Ha ekcnpecito MPHK IL-13 i NLRP3 B kuweuHuky [21,22].
Y HalLoMy JOCTIMKEHHI MiATBEPANIIN, LLIO 3HWXKEHHS PIBHS
ekcnpecii MPHK IL-183 i NLRP3 y kuLue4Huky mosxe Bigno-
BiJaT! 3a NpoTu3anarnbHy Aito CTaTUHIB Ta @HTaroHICTIB
peuenTopis iHTepnenkiHy-1. 3po6unu BUCHOBOK, LLO aH-
TaroHiCT peLienTopiB iHTepnenkiHy-1 eeKkTUBHILLUIA Npu
KOMiTi, Hi>k cumBacTaTuH. Lieit pesynistat nepenbavyae, wo
061Bi aKTUBHI pE4OBUHI MOXYTb Oy ansTepHaTUBHOK
TepaneBTU4Hoto cTparterieto npu 33K.
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BucHoBKHU

1. PiBHi ekcnpecii MPHK IL-183 i NLRP3 niasuyeHi B
3ananeHoMy TOBCTOMY KULLEYHVKY LLYPIB 3 eKCriepUMEeH-
TarnbHUM OKCa30MOHOBUM KOMITOM.

2. BBefeHHs cumBacTaTuHy W aHTaroHicta peuen-
TOpiB iHTEpnenkiHy-1 Ha TNi pO3BUTKY KOMITY BUKNWKaNo
3MeHLweHHs piBHiB ekcnpecii MPHK IL-18 i NLRP3 y
TKaHMHaX TOBCTOTO KMLIEYHMKA.

3. BBegeHHa cumBacTtaTtuHy i APIJT-1 TBapuHam
3 KOMITOM 3MeHLUYE iXHI0 3arnbenb i CyTTEBO 3HIKYE
BUPAXEHICTb 3ananbHnX 3MiH y kuwedHuky. Lli edextn
BUPaXeEHILLIi 4Ns aHTaroHicTa peLenTopis iHTepnenkiHy-1,
wo nigTBepaxye HassHicTb B APIJ1-1 npotu3ananbHux
BNAaCTUBOCTEW, LLO B3HAYAKOTLCS MOro 3AaTHICTHO Mig Yac
3anarneHHs K1LLeYHKa BrnoKyBaTy HaA MLLIKOBI KiNlbKOCTi
nposananbHux IL-1 i noro edgektu.

4. BusaeneHHs aHomanbHoi ekcnpecii MPHK IL-16 i
NLRP3 Moxe MaTvi 3Ha4eHHs sl 3'iCyBaHHs MaTtoreHesy
xBopobu KpoHa, a TakoxX MOXe CMpWsiTU BU3HAYEHHIO
ManbyTHIX NOTEHLIIHUX Linei Ans TepaneBTUYHUX CTpa-
Terin y nauienTis i3 33K.

MepcnekTuBM noganbLUMX gocnipKeHb. [naHyemo
BVBYMTI 3MiHM B3aEMOAi MiKpOBIOTY KuLLIEYHMKA Ta KIITUH
naHky HabyToro iMyHITETY B HOpPMi Ta B pasi PO3BUTKY
rOCTPOro Ta XPOHIYHOTO iNeiTy y TBapuH.
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MeTa po60T — BU3HAYEHHS XapaKTepy LMTOKIHOBOI peakLii NaLieHTiB i3 KOPOM Pi3HOrO CTYNEHs TKKOCTI 3 YCKMagHEHHAMMN
Ta 6e3 HuX.

Matepianu Ta meToau. Y gocnimkeHHs 3anyumnu 65 nauieHTis, siki nepebyBany Ha ctauioHapHoMy nikyBaHHi y KO3 KHIM
XOP OKIfTy 2017-2019 pp. XBopux noginunu Ha 4 rpynu 3anexHo Bif TSKOCTi nepebiry 3axBOpioBaHHS Ta HAsBHOCTI
yCKNaaHeHb. YCiM navjieHTam, sikux 3any4unu B SOCIIMKEHHS, B AeHb HaAXomkeHHs Ta Ha 10 feHb nepebyBaHHs y cTauioHapi
BM3HAYMIIM KOHLIEHTPALito Mpo- | NpoTK13anarbHUX LUTOKIHIB, iHTepdepoHiB anba Ta raMmma B CypoBartLi Kposi. JocniaxeHHs
BUKOHanNu MeTOA0M TBEPA0CHA3HOro iMyHODEepMEHTHOrO aHanisy 3a JonomMoroto Habopis peareHTiB AT «Bektop-bect» (P®)
3rigHO 3 IHCTPYKUiEt BUPOoBHYKa. CTaTUCTNYHE OnpaLiloBaHHs AaHUX BUKOHAmM 3a [OMOMOro naketa nporpam IBM SPSS
Statistics 22.0.

Pesynkratu. [locnigxeHHs npo- i npoT1aananbHUX UMTOKIHIB Y AMHAMIL MOKa3ano 3HWKEHHS ixHix piBHIB Ha 10 aeHb nepeby-
BaHHS y cTauioHapi B NaLieHTiB, siki He Manu ycknagHeHb, i NABULLEHHS Y XBOPWX, B SIKUX 3aXBOPIOBaHHS CyNpoBOLKYBanocs
po3BUTKOM NHeBMOHii. PiBHi IH®a Ta IH®Y B AnHamMiLi nigBuwmnves y nauieHTiB ycix rpyn. BiporigHi 3milv rpynu cnieigHoO-
LLEHHS Npo- | NPOTU3ananbHKUX LWTOKIHIB WOAO KOHTPOMbBHOI B AMHaMILL cnocTepirany Tinbkuy B 0ci6, siki Many AucouiaTUBHUIA
TWN UMTOKIHOBOTO pearyBaHHs. Y xBopux uiei rpynu B 1§ 10 aeHb nepebyBaHHs y cTauioHapi iHaekc cniegigHoLweHHs 11-6/
I11-10 3pyLueHuin y Bik CyTTEBOrO NepeBaxaHHs Npo3anasibHUX LIMTOKIHIB.

BucHoBku. [locnimKeHHs nokasye y NauieHTiB i3 KOPOM Pi3HMX CTYMEHIB TSHKKOCTI HAsBHICTb TPbOX MOXIIMBUX BapiaHTIB
LIMTOKIHOBOIO pearyBaHHsl: HOpMOPEaKTUBHOTIO, AMNCOLiaTUBHOTO, riNOpeakTUBHOTO. KOXHWIA TUN NpUTamMaHHWA OKpeMIl rpyni
nauieHTiB i BN1BaB Ha KniHiYHWiA Nnepebir Kopy Ta PO3BUTOK YCKIAAHEHD, L0 aCOLIKETLCS 3 AMHAMIKOI NiABULLEHHS PIBHIB
npo- i NpoTK13ananbHUX LMTOKIHIB, NigBMLLEHHs piBHiB IH®a Ta IH®y B cupoBaTui kpoBi. JnHaMika 36inbLeHHs Lyx dakTopiB
npy TsHKKOMY nepebiry 3axBOptoBaHHSA HUXYA, HX NpW cepedHboMy CTyneHi. bepyyn fo yearu pesynstatv OCHimKEHHS,
MOXHa MpUNyCTUTK, Lo Y NpoLeci PopMyBaHHs NPOTUIHEKLINHOIO iIMYHITETY Y BiANOBIAbL HAa KOPOBY IH(EKLIIO BaXIIMBOMO
3HayeHHs HabyBae npesantoBaHHs Th-1 iMyHHOI Bignosiai Hag Th-2 Bignosiaato.

Cytokine profile of patients with the measles infection of varying severity

K. A. Veklych, M. M. Popov, T. I. Liadova, O. V. Martynenko, O. H. Sorokina, V. V. Sarkis-lvanova

Aim: to determine the nature of the cytokine response in patients with measles infection of varying severity, both with and
without complications.

Materials and methods. 65 patients who were treated in the Kharkiv regional infectious hospital from 2017 to 2019 were
included in the study. All patients were divided into 4 groups depending on the severity of the disease and the presence of
complications. All patients included in the study on the day of admission to the hospital and on the 10th day of hospital stay
were examined for serum concentrations of pro- and anti-inflammatory cytokines as well as interferons alpha and gamma,
which was carried out by solid-phase enzyme immunoassay using kits manufactured by “Vector-best” company (RF) according
to the manufacturer’s instructions. Statistical processing of the obtained data was carried out using the IBM SPSS Statistics
22.0 software package.

Results. The study of the levels of pro- and anti-inflammatory cytokines in dynamics showed a decrease in their levels on
the 10th day of hospital stay in patients who did not have complications, and their increase in patients whose iliness was
accompanied by the development of pneumonia. Levels of INFa and INFy in dynamics increased in all groups of patients.
Significant changes in relation to the control group in the ratio of pro- and anti-inflammatory cytokines in the dynamics were
observed only in patients with a dissociative type of cytokine response. In patients of this group on the 1st and 10th days
of hospital stay the ratio index of IL-6/IL-10 was shifted towards a significant predominance of proinflammatory cytokines.

Conclusions. The study demonstrates the presence of three possible types of cytokine response in patients with measles
infection of varying severity: normoreactive, dissociative and hyporeactive. Each type was typical to a specific group of patients
and influenced the clinical course of the disease and the development of complications, which is associated with the dynamics
of increasing levels of pro- and anti-inflammatory cytokines and increasing levels of INFa and INFy. The dynamics of increase
in levels of these factors in severe disease is lower than in moderate disease. Taking into account the obtained data it can
be assumed that in process of anti-infectious immunity formation in response to measles infection the prevalence of the Th-1
immune response over the Th-2 response becomes important.
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LIUTOKHHOBbIN NPOGUAbL NALIUEHTOB C KOPEBOW MHQEKLIMEN Pa3HOW CTENEHU TAXKECTH

K. A. Bekany, H. H. NMonos, T. U. AspoBa, O. I. CopokuHa, A. B. MapTbiHeHKo, B. B. Capkuc-MBaHoBa

Llenb paboTbl — onpeaeneHne xapaktepa LMTOKMHOBON peakuun NaunMeHTOB C KOPeBOW MHMDEKLUMEN pa3nnyHON cTeneHn
TSKECTU C OCTIOXKHEHWAIMU 1 6e3 HUX.

Marepuansi u MeTogbl. B nccnenoBaHve BKMOYEHb! 65 NaUNEHTOB, HAXOAMBLUMXCA Ha CTauMoHapHOM neveHun B KY30
KHIM XOC OKMB B 2017-2019 rr. MauueHToB pacnpeaenqny Ha 4 rpynmbl B 3aBMCUMOCTU OT TSHXKECTU TeYEeHUs 3aboneBaHus,
HanMums OCroxHeHuin. Bcem naumeHTam, BKMIOYEHHLIM B UCCRefoBaHWe, B AeHb nocTynnenus u Ha 10 aeHb npebbiBaHns
B CTaLMOHape Oornpeaensny KOHUEeHTpaLmio Npo- 1 NPOTUBOBOCNANUTENbHBIX LIMTOKMHOB, MHTEPdEPOHOB anbda 1 ramma
B CbIBOPOTKE KpoBW. VccrieqoBaHne npoBeaeHO METOAOM TBEpPAOdA3HOrO MMMYHO(EPMEHTHOTO aHanun3a npy NOMOLLM
Habopos AO «Bektop-bect» (PP) cornacHo MHCTpykumm npoussoamtens. Ctatuctnyeckas 06paboTka nomnyyeHHbIX AaHHbIX
BbIMOIIHEHA MpU noMoLLy nakeTa nporpamm IBM SPSS Statistics 22.0.

Pesynbratbl. ViccnenosaHyie ypoBHeN Npo- v NpOTUBOBOCNANUTENbHBIX LIUTOKVHOB B AXHAMKE NOKa3arno CHKEHE UX ypOB-
Helt Ha 10 aeHb NpebbiBaHWs B CTaLMOHApe Y NauyeHTOB, He UMEBLLUMX OCTIOXHEHWIA, U MOBLILLEHUE Y BOMbHBIX, Y KOTOPbIX
3aboneBaHue CoNpoBOXAanoch passuTMeEM NHEBMOHWN. YpoBHU MH®a n MH®DY B AuHamuke NoBLICUMNCE Y NaLMEHTOB BCEX
rpynn. [JocToBepHble M3MEHEHWS COOTHOLLIEHWUW MPO- U NPOTUBOBOCNANUTENbBHBIX LIMTOKWHOB B AMHAMUKE MO OTHOLLIEHMIO K
KOHTPOIBHOW rpynne Habriogany TOMNbKO Y MaLuyUeHToB C AUCCOLMATMBHBIM TUMOM LIMTOKUHOBOTO pearnpoBaHus. Y 60mbHbIX
atou rpynnbl B 1 1 10 AeHb NpebbiBaHMsA B CTaLmoHape nHaeke cooTHoLueHus UT1-6/U11-10 cmelleH B CTOPOHY 3Ha4NUTENbHOrO
npeobnagaHns NPoBOCNANUTENBHBIX LIUTOKMHOB.

BriBoabl. ViccnenosaHve nokasano y NauMeHTOB C KOPEBOW MHMPEKUMEN Pa3nNYHOW CTENEHU TSXKECTU Hanmuyme Tpex
BO3MOXHbIX TUMOB LIMTOKUHOBOMO pearpoBaHmns: HOPMOPEaKTUBHOIO, AMCCOLMATUBHOTO W MUNOpeakTUBHOrO. Kaxkabli Tvn
creynduyeH onpeaeneHHo rpynne nauyeHToB 1 BIUSI Ha KIIMHUYECKOE TeYeHe 3a60neBaHuns U pas3BuTe OCTOXHEHNNA,
YTO accoUMmMpyeTcsl C AMHAMWKOW MOBBILLIEHNS YPOBHEN NPO- 1 MPOTUBOBOCNANUTENbHbIX LMTOKMHOB U MPUPOCTa YPOBHEN
WNH®a n MHDOy. dnHamuka npupocTa aTux (hakTopoB Npy TSHKENOM TedeHun 3aboneBaHnst Huxe, YeM npu 3abonesaHun
cpenHeit cTeneHn TspkecTu. MpuHUMas BO BHUMaHWe pesynbraThl UCCIEN0BaHNS, MOXHO NMPEANONOXUTb, YTO B NpoLecce
hopmMmMpoBaHNS NPOTUBOMHMEKLMOHHOIO UMMYHUTETA B OTBET Ha KOPEBYH WH(EKLMIO BaxHOe 3HadeHue npuobperaeT
npesanupoBaHue Th-1 nMmyHHoro oTeeTa Hag Th-2 oTBeToM.

Y nepiog 2017-2019 pp. cnyx6a 0XOpoHU 340POB’S
YkpaiHu crnocTepirana cnanax Kopy i cepes AuUTSYOro, i
[0POCHOro HaceneHHs YkpaiHu 3aranom Ta B XapKiBCcbkin
obnacTi 3okpema. Tak, y 2017 p. iHTEHCUBHUIA Nokas-
HWK 3aXBOPIOBAHOCTI Ha Kip Ha 100 TUCAY HaceneHHs
cTaHoBwB 7,94, wo B 43,3 pasa GinbLue, Hix y 2016 p.,
KoMK iHTEHCMBHUI NokasHuk ctaHoswe 0,18 [1]. Lsua-
Ke MOLUMPEHHS KOpY cepen Pi3HUX BEpCTB HACENEHHs
3yMOBJIEHE BUCOKUM iHOEKCOM KOHTario3HOCTi Bipycy
(90 %), 3HMKEHHSIM OXONMEHHS! iIMYHI3aLlieto HaceneHHs,
MOPYLLEHHAM IMYHHOI BignoBidi NaLieHTIB, MOXIIMBOKO
3MIHOIO FeHETUYHOI CTPYKTYpHU Bipycy [2].

Kip — BMCOKOKOHTario3He iHheKLiHe 3axBOptoBaH-
Hsl, WO cnpuynHeHe PHK-BMicHMM Bipycom cimencTsa
Paramyxoviridae pogy Morbillivirus. Lli Bipycu aHTpo-
MOHO3HI, L0 YHEMOXNMBIIOE Nepefady Bipycy Bia Tea-
pvH o mopet abo Hasnakv [3,4]. MexaHiam nepepadi
KOpY — aeporeHHWi, BXiGHUMKU BOpoTamu Ans Bipycy
€ BEepXHi AuxanbHi LWsXy Ta KOH'toHKTMBA. Bipyc kopy
Mae BUCOKWIA TPOMi3M A0 NiMpOiIAHOT TKaHWHK, ypaxae
anbBeONAPHI Makpodaru, AEHAPUTHI KNiTUHK, T- i B-kni-
TUHW NIMEPOIAHNX CTPYKTYP HDKHIX AMXanbHUX LUNSXIB.
Bipyc Takox xapaktepusyeTbCs 34aTHICTIO A0 pennikavii
B eHAoTENIanbHuMX, eniteniansHyx knitnHax. Mepebir kopy
B iIMYHONOTIYHOMY acnekTi XapaKTepu3yeTbCst TPUBAIION
iMyHOCYNpecieto Ta NiABULLEHHAM CNPUIHATIIMBOCTI A0
HLWKMX iHPEKUINHUX areHTiB; Lie 3yMOBMIOE PO3BUTOK
ycKnagHeHb, 30kpema bakTepianbHuX cynepiHdekLii:
OTWTIB, MHEBMOHIl, MEHIHrOeHLedaniTie Towo [3-7].

BaxnuBy ponb y BUHUKHEHHI Ta PO3BUTKY iMYyHHOI
BiAMOBIAi Ha iHEKLto BigirpatoTb Npo- i NpoT13ananbHi
LIMTOKiHW, @ TaKoX iHTepdepoHy anbda (IHPa) Ta ramma
(IH®y), Wwo BnnmBatoTL Ha KniHiYHMIA Nepebir 3axsopto-
BaHHS Ta PO3BUTOK yCknaaHeHb [8—10].
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CnexTp i piBeHb LMTOKIHIB, LLO CHHTE3YKOTbCS B Op-
raHiami, NoB’s3aHi 3 NPMPOAOIO ETIONOrYHOrO hakTopa,
TSDKKICTIO Ta MOLUMPEHICTIO NaTONOriYHOro NpoLecy.
HesBaxatoum Ha JOCTATHIO KiNbKiCTb iHopMaLii Wwoao
3HaYEHHS LIMTOKIHIB y KniHIYHOMY nepebiry pisHnX 3axBo-
ptoBaHb, POrb LIMTOKIHIB y TSHKKOCTI KMiHiYHOro nepebiry
KOpy Ta iXHill BNMB Ha PO3BUTOK YCKMaAHEHb LibOro
3aXBOPIOBAHHS, SIK-OT MHEBMOHiT, He AOCTIIKEHi.

Merta po6otu

BusHaueHHs xapakTepy LMTOKIHOBOI peakuii mauieHTiB
i3 KOPOM Pi3HOMO CTYMEHs! TSHKKOCTI 3 YCKNagHEHHSIMU
Ta 6€3 Hux.

Marepianu i meToAM AOCAIAKEHHA

O6CTexUnM NaLieHTiB i3 KOpoM, ki nepedyBanm Ha Miky-
BaHHi y KO3 KHIT XOP OKIJTy 2017-2019 pp. KniHiuHui
[iarHo3 Kopy BCTAHOBUMW Ha NIACTaBi KMiHIYHUX CUMM-
TOMIB 3aXBOPIOBaHHS (IHTOKCUKALAHWIA, KaTapanbHuWiA
CUHOPOM, CUMHOPOM YPaXEeHHS1 04eil, HasiBHICTb MM
®dinatoBa—Konnika, cMHAPOM €K3aHTEMU 3 TUMOBO
CTafiNHO NOSIBOKO Ta 3HUKHEHHSIM BUCUNY), eNigemiono-
riYHMX AaHMX (KOHTAKT 3 0cobamu, B SIKMX AiarHOCTOBAHO
Kip), @ TakoX 3a pe3yrnbratamMu KniHiYHOro JOCNimKEHHS
KpoBi. [MauieHTn 3 nerkum CTyneHem TSHXKKOCTI abo He
3BepTanucs 3a rocnitanisauieto, abo BigmoBnsanucs
Bif rocnitanizadii y npuiimansHOMy BifaineHHi nikapHi.
Po3BnTOK NHEBMOHIT niaTBepaXyBanu 3a L4OMNOMOrOK
PEHTIEHOIONYHOTO AOCIMKEHHS OPraHiB rpyaHOT KNiTKM.

KpuTepiii 3anyy4eHHs B 4OCHIMKEHHS — AjarHoCToBa-
HWUIA Kip Pi3HOTO CTYNEHS TSHXKKOCTI 3 PO3BUTKOM YyCKnag-
HeHb | 6e3 Hux. Kputepil BUKMIOYEHHS: HAsIBHICTb CYNyTHIX

KnaloueBble cnoBa:

KOPb, LUTOKWHbI,
MHTEPHEPOH.

Matonorua. 2021.
T. 18, Ne 1(51).
C.66-71
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Puc. 1. Moka3HWKM LMTOKIHOBOrO Npodhinio B naviieHTiB 1 Ta 2 rpyn y AeHb HaAXOMKEHHS y CTaLioHap.
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Puc. 2. MokasHWK1 LMTOKIHOBOTO Npodpinto B NavieHTiB 3 i4 rpyn y AeHb HAAXOMKEHHS Y CTaLioHap.

FOCTPMX | XPOHIYHMX 3aXBOPIOBAHb Y CTafii 3aroCTpeHHs,
cy6- Ta/abo pekomneHcallii, iMyHOCYnpecuBHi i aBTo-
iMYHHI 3aXBOpIOBaHHS, MPUAMaHHS IMyHOCYNPECUBHUX
npenapartiB, onepaTuBHiI BTpyYaHHs 3a 6 micauiB oo
rocnitaniauii 3 npueody Kopy, nonoru 3a 6 micsuis 4o
rocnitaniaadii 3 npuBoAay Kopy.

Y pocnimKeHHs 3anyyumnu 65 XxBopux, SKUX NOAINMM
Ha 4 rpynu: 1 — nauieHTn 3 KOPOM CepesiHbOrO CTYNEHS!
TsKKOCTI 6e3 ycknafHeHb, siki nepebyBanu Ha nikyBaHHi
B 3aranbHoMy BigaineHHi (n = 20); 2 — nauieHTn 3
KOPOM CEpEefHbOr0 CTYNEHs TSXKKOCTI, siki Manu ycknag-
HEHHs1 — no3arocniTanbHy NHEBMOHItD, NepebyBanu Ha
niKyBaHHi B 3aranbHomy BiaainenHi (n = 20); 3 —nauj-
€HTI 3 KOPOM TSHKKOFO CTYMEHS, Siki He Manu ycknagHeHb
i nikyBanucs y BigaineHHi peaHiMauii Ta iHTEHCUBHOT
Tepanii (n = 16); 4 rpyna — nawieHTn 3 KOPOM TSHKKOrO
CTYNEHs, SKi Manu ycknagHeHHs — mno3arocnitanbHy
NHeBMOHiIt0, nepebyBanu Ha nikyBaHHi y BigdineHHi
peaHimaLii Ta iHTeHcKBHOI Tepanii (n = 9). 3-nomix
nauieHTie — 48 % xiHok, 52 % 4onosikiB, cepeaHin
Bik — 36,16 + 1,59 poky. XBopi 3BepTanucs y crauio-
Hap Ha 5,18 + 0,15 oHs Big noyaTKy 3aXBOPIOBAHHS Ta
4,29 + 0,12 gHs Big NOsIBX BUCUNY.

KoHTpornbHa rpyna — 20 1o6poBinbHUX AOHOPIB, SiKi
Ha yac y3aTTs 3paskiB KpOBi HE Manu KMiHIYHUX O3HaK
KOpY, He KOHTaKTyBanu 3 XBOPUMU Ha Kip i He Manu Kpu-
TepiiB BUKIMIOYEHHS, LLIO HABEAEHI.
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YciM nauieHTam, siki 3anyyeHi B OCTIMKEHHS, B AeHb
HapxomkeHHs i Ha 10 geHb nepebyBaHHs y CTauioHapi
BM3HAYMIIN KOHLEHTPALito Npo- i npoTusanansHuX Lu-
Tokinis (I1-1, I11-6, I111-4, 111-10), iHTepdepoHiB anbda
Ta ramma B cupoBartLi Kposi. JoCnimgXeHHs BUKOHaNM
MeToO0M TBepA0da3HOro iMyHOEpMEHTHOrO aHanisy 3a
ponomororo Habopis pearenTis AT «BekTtop-bect» (P®)
3riiHO 3 IHCTpPYKLIiEt BUPOBHIKA.

CratncTuyHe onpaLoBaHHa JaHWX 34icHUNK 3a
fonomoroto nakerta nporpam IBM SPSS Statistics 22.0
(Faculty Pack L/N: L-GLBC-99H6WQ). [aHi nepesipeHi
Ha HopMarbHIiCTb posnoginy 3a kputepiem LLlanipo-Binka
Ta HaBegeHi sk cepenHe apudmetuuHe (M) + cepenHst
nomurka cepeaHboro apudMETUYHOTO (M), KoMK BOHU
BiAMOBiAanM HopManbHOMY 3aKOHY po3noginy. Y pasi
BiOXWNEHHS po3noginy Big HOPManbHOro AaHi HaBeaeHo
gK MegiaHa (Me) Ta MixkBapTUrbHUI iHTepsan (Q25 %;
Q75 %). Mig yac iHTepnpeTaLji 3Ha4YyLIOCTi Pi3HUL Mix
HEe3anexH1MK rpynamu BrkopuctoByBanu U-kpuTepiii
MaHHa—BiTHi, Ans 3anexHux rpyn — kputepii Binkokcoxa,
KPUTUYHOIO BEMMYMHOIO PiBHS 3HAYYLLIOCTI BBaX@nu p < 0,05.

Pe3ynbTatu

Jocnimxytoun piBHi Npo- i NpoTU3ananbHWUX LUTOKIHIB,
IH®a ta IH®y B cupoBaTLi KPOBi B AEHD HAAXOMKEHHS
y CTauioHap, BCTAHOBUI NiABULLEHHS NOKa3HWKIB Y BCIX
rpynax nauieHTiB nopiBHsHO 3 0c06amMmn KOHTPOMbHOT
rpynu. Y naujentis 1 rpynu megiana I/1-1 ta I1-6 y cupo-
BaTLi KpoBi BUWa Yy 2,6 i 3,1 pa3a BignosigHo, IHPa —y
2,8 pasa, IHPy —y2,5pa3a, /-4 1alfl-10 —y 3,812 3,8
pasa BianoBigHO; y MaLiEHTIB 2 rpynu Ui NOKa3HWKK BULL
y2.8,2,7,25,1,8, 3,1 1a 2,7 pasa BignosigHo (puc. 1).
Y naujenTiB 3 rpynu piBeHb I/1-1 nigeuwmses y 2,6 pasa,
IN-6 —81,9pasa, IHda -8 1,9 pasa, IHOy — 1,4 pasa,
IN-4 —1,3 pa3a, IM1-10 — 1,2 pa3a. Y nauieHTis 4 rpynu
piBHi J1-1, IH®a 1a I11-4 niguwwmnueb y 1,1, 1,01 1a 1,03
pa3a BignosigHo; pisHi IJ1-6, 1]1-10 ta IH®yY y nauieHTis
L€l rpynu By HKYMMK, HiX B OCIO KOHTPOMBHOI rpynu
B 1,5, 1,1 1a 1,1 pasa BignosigHo (puc. 2).

Ha 10 peHb nepebyBaHHs y cTauioHapi B NaLieHTiB
1 rpynu piBeHb II1-1 3meHwwBca y 2,0 pasa, II1-6 —B 1,7
pa3a, -4 —81,5pasa, I11-10 —B 1,9 pasa; y rpyni 3 no-
KasHWkw 3un3unnck B 1,4, 1,0, 1,2 Ta 1,2 pasa BignosigHo
(mabn. 1). Y nauieHTiB 2 rpynu Ha 10 feHb nepebyBaHHs
y cTauioHapi piBeHb IJ1-1 36inbwwmecs B 1,5 pasa, I[1-6 —B
1,2 pa3a, Il1-4 -8 1,3 pa3a, 1-10 —B 1,5 pasa. ¥ naui-
€HTIB 4 rpynu Ui nokasHuku nigeuwmnues 8 1,1, 1,1, 1,0,
1,1 pasa BignosigHo (mabn. 1).

AHani3 fvHaMikv 3MiH piBHIB iHTEPdEPOHIB anbgda Ta
ramma Ha 10 geHb nepebyBaHHs y CTaLioHapi Nokasas
MiABULLIEHHS TXHIX PIBHIB Y BCiX rpynax AocnimkeHHs. Tak,
y nauieHTiB 1 rpynu piseHb IHPa 36inbwmees y 2,2 pasa,
a lH®y -y 2,8 pasa; y xsopux 2 rpynm — B 1,8 Ta 1,8
pa3a; B oci6 3 rpynun — B 1,3 Ta 1,8 pasa; B naujeHTis 4
rpynn —B 1,1 Ta 1,2 pasa BignosigHo (mabs. 1).

[ocnigpxeHHs 3MiH CniBBIAHOLLEHHS NPO- | NpoTU3a-
nanbHMX LUMTOKIHIB Ha 1 Ta 10 AeHb nepebyBaHHs y cTa-
LioHapi o0 NOKa3HWKIB KOHTPOSBHOI rpynu nokasarno
BipOrigHi 3pyLLeHHs B nauieHTiB 3 i 4 rpyn: y 3 rpyni uen
MOKa3HWK MEHLLIWA, HX Y KOHTPOMbHIW, a B 4 rpyni — Bu-
i (mabn. 2).
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Ta6nuus 1. LiutokiHoBuit npodink nauiexTis 1—4 rpyn Ha 1 i 10 feHb nepebyBaHHst y cTauioHapi, Me (Q25 %; Q75 %)

IH®a, nrin IH®y, nrin

In-1, nr/mn 11-6, nr/mn IN-4, nr/mn N-10, nr/mn

[eHb
nepe6y-

BaHHSA
y cTauio-
Hapi

Mpyna 1 [eHb 1 1005 (92,0;109,8)  98,7(90,2; 1162 60,1 (42,1;101,8)  114,6 (76,8; 188.4)* 92,4 (74,6;108,7)* 70,3 (50,2; 81,3)*
(n = 20) OeHb 10 222,4 (200,0; 302,9)*  274,9 (188,8;416,0)" 30,8 (25,6;49,2)* 67,6 (42,8;82,8) 60,4 (42,8;864)"  37,5(22,1; 50,6)
Mpyna 2 OeHs1  892(86,0; 99,2)*1 738 (57,5, 82,7)t 64,8 (43.4; 1144y 1023 (75,1;171,5)° 76,2 (48,7;93,7)" 50,8 (43,2; 59,1)*
(n = 20) Oens 10 162,6 (129,8; 214,50 1337 (104,3; 2055/ 100,3 (93,1; 147,6)** 118,2 (100,1; 196,4)t 97,6 (79,1; 104,2)*+ 77,7 (67,3; 87,0)***
Mpyna 3 Oews1 68,5 (62,7;77,6)" 54,0 (45,0; 56,9)* 61,2 (54,2; 84,0)* 69,6 (44,1947  32,0(22,2;423)* 22,6 (13,5;27,6)
(n = 16) Oewb 10 92,3(88,0;100,6)* 97,6 (88,0; 103,4)* 423 (30,6;87,3) 68,5 (36,6;87,3) 25,8 (22,0; 31,8) 19,4 (14,5; 23,9)
Mpyna 4 Oewb1 36,4 (29,9; 41,7y 36,4 (30,3; 39,0)° 26,2 (23,1; 29,3 242 (149,582  249(14,9;276) 164 (139, 25,7)
(=79 OeHs 10 417 (32,3;49,3)° 44,5 (42,0; 49,3)° 29,7 (26,1; 33,2)° 273(16,7;623) 251 (24,7;27,8) 18,3 (16,6; 27,0)
KoHTponbHa 35,9 (31,0; 45,8) 40,0 (32,0; 49,5) 23,2 (18,8; 30,4) 37,5 (33,1; 39,8) 24,2 (19.9; 27,7) 18,6 (12,3; 23,3)
rpyna

(gy= 20)

*: p < 0,05 Mix nokasHWKaMmM NaLieHTIB i3 rpyn AOCTIMKEHHS | KOHTPOMbHOI rpynu B 1 AeHb nepebyBaHHs y cTaujoHapi; **: p < 0,05 mMix nokasHukamu Ha 11 10 geHb

nepebyBaHHs y cTauioHapi; T: p < 0,05 mix nokasHukamm nauienTis 12 rpyn y 1 aeHb nepebyBaHHs y cTauioHapi; : p < 0,05 mMix nokasHukamu nauieHTis 12 rpyn Ha 10

fieHb nepebyBaHHs y cTauioHapi; 0: p < 0,05 mix nokasHukamu nauieHTiB 3 i 4 rpyn y 1 eHb nepebyBaHHs y cTauioHapi; o: p < 0,05 Mix nokasHnkamy nauieHTis 3 i 4 rpyn Ha

10 neHb nepebyBaHHs y cTauioHapi

AHania anHamikv cnieBigHoOLLEHHs piBHiB I1-4 i IHOy
nokasaB 3pyLUeHHs B Bik npeBantoBaHHs IHOy Hag I/1-4
Ha 10 oeHb nepebyBaHHs y CTallioHapi B ycix rpynax
nauieHTis (mabs. 3).

06roBopeHHA

BunBYEHHS LTOKIHOBOO MPOQisito XBOPUX Ha Kip BUSBIUNO
TPM TUNKN LMTOKIHOBOTO pearyBaHHs Ha iH(eKUiiHWA npo-
LieC: HOPMOPEAKTVBHIUI, ANCOLLIATUBHUI, NNOPEaKTUBHUIA.
HopmopeaKT1BHWIA TN LMTOKIHOBOIO pearyBaHHs nputa-
MaHHWiA navjeHTam 112 rpyn, B AKX 3aXBOPHOBaHHS Maro
cepefHbOI TSKKOCTI nepebir, XxapakTepuayBaBcs cTaTuc-
TUYHO 3Hauywwmm (p < 0,05) nigBWLLEHHAM PIBHIB NPO- i
npoTM3ananbHUX LMTOKIHIB Ta iHTEPdEPOHIB NOPIBHSHO 3
BiANOBIAHVMY MOKa3HVMKaM KOHTPOMbBHOI rpynn. Y navlieH-
TiB 3 rpynu, B SIKVX 3aXBOPHOBAHHS Mano TsHKKUIA nepedir i
He CYMpOBOKYBAroCh PO3BUTKOM YCKIaAHEHb, BUSIBUINN
ZNCOLIaTUBHWIA TUM LITOKIHOBOIO pearyBaHHs, KU Xapak-
Tepu3yBaBCs 3HauYyLLMM NiABULLEHHSM PIBHIB Npo3anarb-
HVX LTOKIHIB i HU3bKUM PIBHEM NPOTU3ananbHMX LMTOKIHIB
Ta IH®aq, IH®y. MaujieHTn 4 rpynu, B SiknX 3aXBOPHOBAHHS
Marno TsKKUIA nepebir i cynpoBOayBanocs po3BUTKOM
MHEBMOHIT, Manu rinopeakTVBHWIA TUM LMTOKIHOBOIO pea-
ryBaHHS, LLI0 XapaKTepu3yBaBCs HU3bKUMM PIBHSAMU Npo- i
npoTU3anasnbHUX LUTOKIHIB, KOHLEHTpaLLii SkuX AeLLo BULL
3a piBeHb 0Cib KOHTPOMbLHOI rpynK, Ta iIHTEPEPOHIB, PiBHi
AKUX HXYi 33 MOKa3HUKM KOHTPOSBHOI rpynu.
[ocnimkeHHs npo- i NpoTM3ananbHUX LUTOKIHIB Y
OMHaMILi NoKasano 3HWKEHHS TXHiX piBHIB Ha 10 AeHb
nepebyBaHHs y cTauioHapi B nauieHTiB 11 3 rpyn, y skux
3axXBOPOBAHHS He CYMPOBOKYBAroCh PO3BUTKOM YCKMaz-
HeHb 3 BOKy pecnipaTopHOro TpakTy. Y nauieHTiB 3 rpynw,
CTaH SIKUX Ha NoYaTKy 3aXBOPIOBaHHS OLLIHEHO SIK TSHKKUI,
3HVDKEHHS BYr0 BiPOTiAHO MEHLL 3HAYYLLM, HiX Y NaLieHTiB
1 rpynwn, SKi Manu cepeaHbOTSKKWIA nepebir 3axBopto-
BaHHS. Ane piBHI JOCTIDKYBaHWX NPO- | NpoTU3ananbHnX
LMTOKIHIB y nauieHTiB 1 3 rpyn Ha 10 aeHb nepebyBaHHs
y CTavjioHapi Oynu BULLWMM, HiX B OCIG KOHTPOMLHOI rpyniu.
Lle 36iraeTbCst 3 aHUMMK, LLO HABEAEHI B AOCTIIKEHHI
Diane E. Griffin, oe BCTaHOBNEHO MiABULLEHHS PIBHIB
I1-4 Ta I11-10 y cupoBaTLi KpOBi NaLEHTIB i3 KOPOM, LLIO
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Ta6nuus 2. CniBBigHOLIEHHS Npo3anarnbHKX | NpoTU3ananbHUX LMTOKIHIB 1—4 rpyn

Ha 1i 10 geHb nepebyBaHHs y cTauioHapi

_ [OeHb nepebyBaHHA y cTauioHapi | IN1-10:111-6, M = m

lpyna 1 (n = 20) [eHb 1 0,74
[eHb 10 0,72
lpyna 2 (n = 20) [eHb 1 0,63
[eHb 10 0,61
lpyna 3 (n = 16) [etb 1 0,39
[eHb 10 0,38
lpynad (n = 9) [eHb 1 0,89
Jexb 10 0,94
KoHTponbHa rpyna 0,53

(n = 20)

0,14
0,13
0,1
0,06
0,07¢
0,06*
0,25%
0,25%
0,05

+ H+ + I+

+ + + + +

*:p < 0,05 Mix nokasH1Kamm nauieHTiB rpyn AOCMIIKEHHS Ta KOHTPOMBHOI rpynu.

Tabnuus 3. CniBBigHOLWEHHS iHTEPNENKiHy-4 Ta iHTepdepoHy ramma 1-4 rpyn Ha 1 i

10 AeHb nepebyBaHHs y cTauioHapi

_ NeHb nepebyBaHHA y cTauioHapi | IH®y:11-4,M £ m

lpyna 1 (n = 20) [eHb 1 1,20 + 0,11*
Jetb 10 6,34 + 1,07*
lpyna 2 (n = 20) [eHb 1 1,22 + 0,15*
Jexb 10 1,90 + 0,26**
lpyna 3 (n = 16) [eHb 1 1,81 + 0,25
[Jexb 10 3,69 + 0,37*
lpyna4 (n = 9) [eHb 1 1,93 + 0,43
[eHb 10 1,87 + 0,27
KoHTponbHa rpyna 1,90 + 0,21

(n = 20)

*1p < 0,05 Mix NokasH1kamy NaLieHTiB rpyn AOCTIAKEHHS | KOHTPONBHOI rpynn B 1 AeHb nepebyBaHHs y
cTaujoHapi; **: p < 0,05 mix nokasHukamm Ha 1i 10 AeHb nepebyBaHHS y cTaLioHapi.

30epiraeTbes i Nicns 3HUKHEHHs BrcKny [6]. Y nauieHTiB
2 i 4 rpyn, B SIKMX 3aXBOPIOBAHHS CYNpPOBOMXKYBaNocs
PO3BWUTKOM YCKINafHeHb (MHeBMOHIs), Ha 10 feHb nepe-
6yBaHHs y cTaujoHapi cnocTepirany nigBULLEHHS PIBHIB
npo- i NpoTM3ananbHUX LMTOKIHIB NOPIBHAHO 3 MOKA3HM-
Kamu B ieHb rocnitanisauii. Y nauieHTis 4 rpynu, nepebir
3aXBOPIOBaHHSA KOTPUX Y AeHb rocnitanisavii oLiHumm sk
TSHKKUIA, AMHAMIKa NiABULLEHHS PiBHIB NPO- i NpoTu3anarnk-
HUX LIATOKIHIB MEHLL BUpaXeHa NopiBHSHO 3 MoKasHMKamm
nauieHTiB 2 rpynu, siki Manu cepenHbOTSKKUIA nepebir
3aXBOPIOBAHHS.
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Bigomo, Lo LUMTOKIHM pa3oM i3 KNiTMHaMU-NPoAYLEeH-
TamMu Ta KniTMHaMK-akUenTopamm hopMytoTb MEPEXY,
LU0 perynioe Ta KOHTPOSOE B3aEMOZIK0 MiX BEMUKOH
KinlbKiCTHO KNITUH NiMCOMIENOIAHOTO KOMMNEKCY Ta KNiTu-
HaMmy iHLLKMX cucTeM opraHismy. Tak, Hanpuknag, I1-1 €
KOCTUMYNATOPOM Th-KMiTVH, pa3oM 3 aHTUrEHOM aKTVBYE
T-nimcboumTm Ta iHAYKYE iXHI0 NponidepaLlito, CTUMYToe
BUPOGneHHs! T-KNiTMHaMK LIMTOKIHIB, € KOGaKTOPOM aK-
TvBaLii Ta nponicpepauii B-knitvH, aktuBye NK-KniTuHmM
TOWO. IHTEpnewnkiH-6 — iHOYKTOp [03piBaHHA B-kniTuH
y nnasMaTuyHi KNiTUHX Ta NPOAYKUIT HAMW aHTWTIn.
IHTepnelikiH-10, WO € NPeACTaBHMKOM NPOTM3anarnbHUX
LIMTOKIHIB, Ma€E CynpecopHy aKTUBHICTb LOAO T-KNiTWH,
NK-kniTvH i npo3ananbHux uutokiHis (I/1-1, ®HM, IHOYy),
a TaKoX BaXNMBUN eHOOTEHHWUIM Perynsarop iMyHHUX i
3anarnbHUX NPOLIECIB Y NnereHsix.

Ak nokasanu €. B. MapkenoBa Ta cniBasr., rinepak-
TWBALS KNITUH IMYHHOI CUCTEMM Y NPOLIECi 3ananeHHs,
IO CynpOBOMKYETLCS FNeprnpoayKuieto nposananbHmx
LIMTOKIHIB, NPM3BOAMTb 0 aKTMBALi Kackady iHOyKOBaHUX
HUMW MefiaTopiB 3amarneHHs: NigBULLYETLCS NPOAYKLis
OKCKZy @30Ty, peakTUBHIX MeTabONITIB KUCHIO, NEPOKCH-
HiTpUTY [9]. BCTaHoBNEHO Takox, Lo rinepakTusauis
CUCTEMM LIUTOKIHIB KOPESHOE 3 MOPYLUEHHAMU TPOMOO-
PE3NCTEHTHOCTI EHAOTENIIO CYANH, L0, IMOBIPHO, 3yMOB-
NEeHO NpoKoarynsHTHot akTusHicTio I1-1 Ta IM1-6. ATopu
rokasasnu, Lo LUMTOKIHW 3any4aloTbesl B iHEKLiHO-3a-
narnbHWUI NPOLIEC Ha PIBHi BACHE IMyHHUX MEXaHi3MIB Ta
e(peKTOPHOI MaHKu, 3anyckakouu MOoChigOBHUIA NaHLor
peakLiii: NopyLEHHs MiKpOLMPKYNALT, BUHUKHEHHS TKa-
HUHHOI TIMOKCii, anbBEONAPHOrO Ta iHTepcTeLiansHoro
HabpsiKy, ypaxeHHs MeTabonivHOi dhyHKLi opraHiB — neB-
HOI0 MIpOIO Lie BU3HAYae HanpsM, TSXKICTb i pesynsrar
nartonoriyHoro npouecy [9]. BpaxoByrouu cynpecopHy
akTuBHicTb IJ1-10, iHayKkTOpHY doyHKUito IJ1-6 oo B-kni-
TWH, NPOAYKLIA SKUM CreundivHnx iMyHOrnobyniHiB €
BaXXIVMBUM ETaNOM NPOTVBIPYCHOTO 3aXWCTY, @ TaKOX iXHIO
NEeBHY POrb Y TSHKKOCTI Nepebiry 3axBoptoBaHHS, BUPILLK-
1M AOCTIANTU CMIBBIAHOLIEHHS LIMX LIMTOKIHIB Y cupoBaTLi
nepucepinHoi KpoBi NauieHTIB i3 KOPOBOI iHGEKLiE
Pi3HUX CTYNEHIB TSXKOCTi 3 yCKNagHEHHAMM Ta 6e3 HuX.

[JucouiaTUBHUIA TUN LMTOKIHOBOTO pearyBaHHS,
BUABMEHWIA y NauieHTiB 3 rpynu, CTaH SKUX Y AeHb
rocnitanisauii OUiHUNM K BaXKW, xapakTepuayBaBcs
npesanioBaHHAM Npo3ananbHux LuTokiHiB. Lie nigTeep-
KYETbCS BipOriAHMMM BiAMIHHOCTAMU Bif, MOKa3HWKIB
KOHTPOILHOI rpynu ocib 3a cniBBiZAHOLLEHHSIM Npo- i Npo-
TW3ananbHWX LMTOKIHIB Ha 1 i 10 AeHb nepebyBaHHs y cTa-
LioHapi, Lo crnocTepiranuy B NawuieHTiB el rpynu. IHaeke
cniseigHoLeHHs 111-6/111-10 y umx nauieHTiB 3pyLueHnin y
Gik ictoTHoro nepeBaxaHHs IJ1-6 Hapg IJ1-10. Y xBopux 1, 2,
4 rpyn, Siki Manu HOPMOPEAKTUBHW i FiNOpeaKTUBHWA TUM
LIMTOKIHOBOTO pearyBaHHs1, NPEBasoBaHHs Npo3anaribH1X
LIMTOKIHIB HaZ NpoT13ananbHYMM MEHLL iCTOTHE.

Anxania auHamikv cniegigHowweHHs 1J1-4 i IHOy, wo
npoaykytotecs T-xennepamu 2 Ta 1 Tuny BignosigHo,
nokasaB: BOHW € ONoCepeaKOBaHUMU NOKa3HUKaMu
aKTMBHOCTI BignoBigHux T-xennepis. Y npoueci opmy-
BaHHs! MPOTMIHAEKLINHOTO iMyHiTETY HAabyBae 3HaYyLLOCT
npesantoBaHHs Th-1iMyHHOI Bignosigi Hag Th-2 Bignosia-
ato. Lle nigTBepmKyeTbCa CyTTEBILUUM NPEBanOBaHHAM
pisHiB IH®Y Hap IJ1-4 y nauienTis 1 3 rpyn, ski He Manu
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yCKMagHeHb, MOPIBHAHO 3i 3MiHaMK, L0 peecTpyBanm
B NavujeHTiB 2 i 4 rpyn, B SIKUX 3aXBOPIOBAHHS CynpoBO-
[DKYBanocb po3BUTKOM MHEBMOHIL. [laHi, Lo ogepxanu,
36iratoTbes 3 pesynsratamu gocnigkeHHs Diane E. Griffin:
nepeBaxaHHs LMTOKIHIB Th-2 nicns 3HUKHEHHS BUCWNY
CTBOPHOE CEPELOBNLLE, LLIO CTPUSIE 103PiBaHHI0 B-kNiTUH,
a OTXXe PO3BUTKY afleKBaTHOI ryMoparibHOi nam'siTi, Lo €
HeoOXigHO ANs 3aXMCTy OpraHiamy Bif peiHikyBaHHS;
ane nopsag i3 TMM NpurHidye iHgykuito Th-1 Bignosigi, WwWo
€ HeobXigHO NaHKo B 6OpoTLOI 3 MOXIIMBUM NpUEL-
HaHHAM abo aKTuBaLiero BTOPUHHOI doriopm [5].

AnanoriyHi pesynstati otpumanu K. N. Fantettietal.,
AKi Ha Mofeni cobak 3 ypaxeHHAM MO3KY, L0 BUKIMKaHe
BipyCOM KOpY, JOBENU: BiACYTHICTL abo cyTTEBa HecTa-
ya IHOy npr3BoanTb A0 TSXKKOTO YPaXeHHS HEPBOBUX
CTOBOYPOBYX KITITUH i HE3PINUX HEMPOHHMX KniTuH [10].

[ocnimxeHHs nokasarno, WO PO3BMTOK YCKNaaHeHb i
TAXKICTb Nepebiry 3axBOPIOBaHHSA MPK KOPOBIW iHGEKLT
ACOL0ETECS 3 AMHAMIKOI NiABULLEHHS PiBHIB NpO- i
npoTM3anarbHUX LMTOKIHIB Ta AMHaMIKOI NPUPOCTY PiBHIB
IH®a ta IHPY y cpoBsartui kpoBi. [uHamika 36insLweHHs
UmMx chakTopiB y pasi Tshkkoro nepebiry 3aXxBOPHOBAHHS
HWDKYa, HiXX NpY cepeaHboMY CTYMEHi TSHKKOCTI.

BucHoBKHU

1. 3a pesynbratamu JOCMIAKEHHS B NaUieHTIB i3
KOPOM PO3Pi3HSANN TPU TUMK LIMTOKIHOBOTO pearyBaHHS:
HOPMOPEAKTVUBHWIA, AUCOLIaTUBHWN, NNOPEaKTUBHUA, —
KOXEH i3 HUX XapaKTepu3yeTbCs Pi3HUM XapaKTepom
peakuii LUTOKIHOBOI Mepexi Ha KopoBy iH(peKLito Ta Mae
NPSIMUIA 3B'S130K i3 TSHKKICTIO Nepebiry 3axBoptoBaHHs,
PU3MKOM PO3BUTKY YCKMaAHEHb.

2. Po3BUTOK ycKnaaHeHb, SIK-OT MHEBMOHIi, Y XBOPUX
Ha Kip aCOLtOETLCS 3 HU3bKOK AMHAMIKOK NiABULLEHHS
IH®a Ta IHOY B cupoBaTLi KPOBi.

3. Y pesynbraTi AOCHIMKEHHS MOXHA MPUNYCTUTK,
Lo y npoueci PopMyBaHHs NPOTUIHAEKLIIHOTO iMyHiTE-
Ty BaXMBOrO 3Ha4eHHs1 HabyBae npeantoBaHHs Th-1
iMyHHOI BignoBiai Haa Th-2 Bignosiaato.

4. BigkpuTMM 3anuLLaeTbCsa MUTAHHS LWOAO NPUYMH
PO3BUTKY yCKNagHeHb, 30Kpema no3arocnitanbHoi nHe-
BMOHii, B MaLLiEHTIB 2 rpynu, SiKi Manv HOpMOPEaKTUBHUIA
TWN LMTOKIHOBOTO pearyBaHHs. PO3B'si3aHHS LbOro nii-
TaHHs NoTpebye rMMBLIOro AOCNIMKEHHS CTaHY IMYHHOI
CUCTEMM NaLieHTIB Liei rpynu.

MepcnekTnBM NnoaanbLWKMX AochimKeHb. BUBYEHHS
TUMY LMTOKIHOBOTO pearyBaHHSI KOXXHOTO KOHKPETHOrO
naLlieHTa 3 KOpoBO0 iH(peKLieto Moxe ByTu KOpUCHUM Ans
3anobiraHHs po3BUTKY TSHKKOTO Nepebiry 3aXBoptoBaHHS
Ta oro ycknaaHeHb, a TakoX A1 BYACHOMO NpU3HaYeHHs!
iMyHOKOperyBarbHoi Teparii.
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Meta po6oTn — 3'acyBatn nabopatopHi NposiBu crHApoMy Manbabcopbuii Byrnesoais y AuHaMmiLi poTaBipycHOI iHcpekuii
(PBI) B ZiTEN paHHBLOrO Biky Ta BUSBUTW (hakTOpU, LLO BNAMBAKTL Ha NOM0 BUPA3HICTb.

Matepianu Ta meTogu. Y focnimkeHHi B3snm yyacTb 60 aitei Bikom 1-24 micsui 3 poTasipyCHO iHeKLiE Npu rpyaHOMY
BUroA0BYBaHHi, kUM Ha 2-3, 5, 7, 10 0oby xBopo6u BukoHanm pH-MeTpito kany, HaniBKiNbKiCHO BU3HAYMIM 3aranbHuii piBeHb
ByrneBopiB (Metofom BerepukTa), nakto3n (Metonom ManbchatTi) Ta rmoko3n (TecT-cuctemamm [iokodaH) y dekanisx.

Pesynsratn. CuHagpom mansabeopbuii Byrnesogis Bussunn y 98,3 % nauieHTiB. PiBeHb BYrneBogiB Kany, nigsBuLLyoumch
yxe Ha 2-3 poby Ao kniHivHo 3Havywworo 0,50 [0,20; 1,50] %, pocsiraB MakcUMarnbHWUX MOKa3HUKIB y po3nan XBopobu —35
no 7 pobwu (0,75 [0,50; 1,65] % Ta 0,87 [0,40; 1,65] % BignoBigHO) i 3HWKYyBaBCs B nepioa pekoHsanecueHuii o 0,50 [0,20;
1,50] % (p < 0,05 wopo 10 gobw), ane 3anuwiascs niasuweHnm y 81,7 % xsopux (p < 0,05 wogo 3poposwux). Mpotsarom
ycboro nepiogy PBI cnocTepiranu naktasHy HefocTaTHICTb | Manbabcopbuito rmiokosun (p < 0,05 wopo 3noposux). Ha Beix
eTanax PBI Bu3Hayanu cunbHWii NpsiMuin KOPensLiiHUIA 38’A30K Mix 3ararnibHUM piBHEM BYTNEBOAIB i NaKTO30t0 y hekanisax
(Ha 2-3,5,7T1a10 poby r = 0,91,r = 0,86, r = 0,91, r = 0,89 BignosigHo). BctaHOBWM BIKOBY 3aNEXHICTb BUPA3HOCTI
nabopaTopHux NokasHukiB Manbabcop6uii Byrnesozais. [it neplumnx 6 MicALIB XUTTS Manu HanBULL MakCUMarbHi piBHi Byr-
nesogis i naktosu kany — 1,75 [1,00; 2,00] % i 3,50 [2,00; 4,00] + sianosigHo (p < 0,05 wopo Aitei Bikom 12-24 mic.) Ta
BiPOTiAHO BUMLLIi 3HAYEHHSI LiX NOKa3HWKIB Y AvHamiLi poTasipycHoi iHdexuii (p < 0,05 wopno nokasHukis giten Bikom 12-24
micali Ha 2-3, 5 Ta 10 goby). [itn 3 cynyTHLOKO Xap4OBOH aneprieto, aToniyHUM AepMaTUTOM i 3anisofediLMTHO aHeMie
manv Buwi y 2,0 Ta 1,5 pasa (p < 0,05) MakcumanbHi piBHi ByrneBoZiB i NakTo3u B Kari, @ TakoX BinbLUi 3HAa4EHHS LMX no-
KasHWKiB y AMHamii xeopobn —Ha 3 ta 5 goby (p < 0,05).

BucHoBku. A6contoTHa BinbLUiCTb XBOPUX PaHHBOTO BiKY 3 pOTaBipyCHO iHAbeKLieto Mae cuHapoM ManbabcopOuii ByrneBoais,
LU0 BUHMKAE 3 NepLuux Aib XBopobyw Ta Mae MakcumMarbHy BUpasHicTb Ha 5—7 0oby (p < 0,05 wopo 10 gobu), peanisytoumcs
nepeaycim LUMSXOM NaKTasHo HeloCTaTHOCTI. HanlBMpasHilwmii cuHapom ManbabcopOLi ByrneBoAiB i nakTasHy HeOCTaTHICTb
B AMHAMILi XBOPOOU MatoTb AT nepLumnx 6 MicauiB uTTs. Gaktopamu, Lo 30inbLUyoTh BUpasHiCTb Manbabcopbuii Byrnesoais
LUMSIXOM BTOPMHHOI NaKTa3HOI HEAOCTATHOCTI B rOCTPUI Nepios POTaBipyCHOI IHGEKLT, € CynyTHS xap4oBa aneprisi, atonivyHni
aepmartut i 3anisogediuntHa aHemis.

Laboratory signs of carbohydrate malabsorption in early age children
with rotavirus infection

N. V. Vorobiova, 0. V. Usachova

The aim - to determine the laboratory manifestations of carbohydrate malabsorption syndrome in the dynamics of rotavirus
infection in early age children and to identify the factors that influence its severity.

Materials and methods. The study included 60 breastfed children aged 1-24 months with rotavirus infection, who underwent
pH-metry of feces, semi-quantitative determination of total carbohydrates (Benedict's method), lactose (Malfatti method) and
glucose (test systems Glucophan) in feces on the 2", 39, 5, 7" and 10" days of the disease.

Results. Carbohydrate malabsorption syndrome was observed in 98.3% of patients. The level of fecal carbohydrates increased
on the second-third day to a clinically significant 0.50 [0.20; 1,50] %, reached its maximum in the midst of the disease — from
the fifth to the seventh day (0.75[0.50; 1.65] % and 0.87 [0.40; 1.65] %, respectively), decreasing during convalescence to 0.50
[0.20; 1.50] % (P < 0.05 relative to the 10" day), but remained elevated in 81.7 % of patients (P < 0.05 relative to healthy
children). Lactase deficiency and glucose malabsorption (P < 0.05 relative to healthy children) were observed throughout the RVI
period. At all stages of RVI there was a strong direct correlation between the total level of carbohydrates and lactose in the feces
(on the second, third, fifth, seventh and tenth daysr = 0.91;r = 0.86;r = 0.91;r = 0.89, respectively). The age dependence
of the severity of laboratory indicators of carbohydrate malabsorption was established. Children in the first 6 months had the
highest maximum levels of carbohydrates and fecal lactose —1.75[1.00;2.00] % and 3.50[2.00;4.00] + respectively (P < 0.05
relative to 12—24 months children) and significantly higher values of these indicators in the dynamics of RVI (P < 0.05 relative to
12-24 months children) for the second-third, fifth and the tenth day). Children with concomitant food allergies, atopic dermatitis
and iron deficiency anemia had 2.0 and 1.5 times higher maximum levels of carbohydrates and lactose in the stool, respectively
(P < 0.05), as well as higher values of these indicators in the dynamics of the disease — on the third and fifth days (P < 0.05).

Conclusions. The vast majority of young patients with rotavirus infection have carbohydrate malabsorption syndrome, which
occurs from the first days of the disease and is most pronounced on the fifth to seventh day (P < 0.05 relative to the 10
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day), realized mainly due to lactase deficiency. The most pronounced carbohydrate malabsorption syndrome and lactase
deficiency in the dynamics of the disease are present in children of the first six months of life. Factors that increase the severity
of carbohydrate malabsorption due to secondary lactase deficiency in the acute period of rotavirus infection are concomitant
food allergies, atopic dermatitis and iron deficiency anemia.

NabopaTopHble NpU3HaKK MaAbabcopbLun YrAeBOAOB Y AeTell paHHero Bo3pacTa
C poTaBUpYCHOW UHDEKLUEN

H. B. BopobbéBa, E. B. YcauéBa

Lienb pa6oTbl — BbIsiCHUTL TabopaTopHble NPOosiIBREHUst cuHApoMa Manbabcopbuum yrneBoAoB B AMHAMUKE POTaBUpPYCHOM
nHpekumnmn (PBW) y peteit paHHero Bo3pacTa v onpeaenuTb hakTopbl, BIIMSIOLLME HA 0 BbIPAaXEHHOCTb.

Matepuanb! u metoabl. B nccnenosanve Bkntounnu 60 geteit B Bospacte 1-24 mecsila ¢ poTaBMpyCHOW MHeKLme npy
PYAHOM BCKapMIMBaHUK, KOTopbiM Ha 2-3, 5, 7, 10 cyTkv BonesHn nposenu pH-MeTpuio kana, nonyKorM4ecTBEHHOE onpe-
AeneHue obLLero ypoBHs yrneBoAoB (MeTonom beHeaukTa), naktosel (MeTogom ManbdatTt) 1 Kokl (TecT-cuctemamm
[mtokocbaH) B kane.

Pesynkratbl. CuHapom mansabcopbunm yrnesofos otMevdeH y 98,3 % nauneHToB. YpoBeHb YrneBoAoB Kana, NoBbILLasch
ye Ha 2-3 cyTku oo knuHudeckn 3Hadmmoro 0,50 [0,20; 1,50] %, gocturan MakcumMarbHbIX nokasaTtenei B pasrap 6ones-
HU —c5no 7 cytkm (0,75 [0,50; 1,65] % 1 0,87 [0,40; 1,65] % COOTBETCTBEHHO) U CHIKANCS B NEpUOL peKOHBanecLeHLmn
£o 0,50 [0,20; 1,50] % (p < 0,05 otHocuTensHo 10 AHs), ogHako octaBancs noBblweHHbIM Y 81,7 % 6onbHbIX (p < 0,05
OTHOCMTENbBHO 300pPOBbIX). B TeUeHMe Bcero neprona PBY oTmeyany naktasHyto HeAOCTaTOMHOCTb U ManbabcopBLnto rtokoabl
(p < 0,05 otHOCKTENbHO 300pOBLIX). Ha Beex aTanax PBY oTMeveHa cunbHas npsivast KoppensiLvoHHas CBS3b Mexy 06LLyM
YPOBHEM YrNEBOAOB U NakTo30/ B kane (Ha 2-3, 5, 7, 10 cytkur = 0,91, r = 0,86, r = 0,91, r = 0,89 COOTBETCTBEHHO).
YcTaHoBMeHa BO3pacTHasi 3aBUCUMOCTb BblpaKeHHOCTU nabopaTopHbIX nokasaTenen manbabcopbumn yrnesogos. [etu
nepBbIX 6 MECALEB XW3H MMENU HauBbICLLME MakCMMaribHble YPOBHM YIMEeBOAOB M NakTo3bl B kane — 1,75 [1,00; 2,00] %
n 3,50 [2,00; 4,00] + coorBeTcTBeHHO (p < 0,05 OTHOCMTENBHO feTelt B Bo3pacTe 12—-24 mecsiLa) 1 gocToBepHo Gonee
BbICOKME 3HaYeHWs aTuX nokasartenei B auHamuke PBU (p < 0,05 oTHocuTENbHO fAeTel B BospacTe 12—-24 mecsua Ha 2-3,
5 1 10 cyTku). [leTn ¢ conyTCTBYIOLLEN NULLEBON annepren, atonmyeckm 4epMaTMToM 1 xenesogeduUMTHON aHeMuen
umernu B 2,0 n 1,5 pasa 6onee BbICOKME MaKCUManbHbIE YPOBHY YINeBOAOB M NakTo3bl B kane (p < 0,05), a Takke bonee
BbICOKME 3HAYEHUS 3TUX NoKasaTenen B auHamuke bonesnm —Ha 3 n 5 cytku (p < 0,05).

BbiBogb!. Y abcontoTHoro 6onbLUMHCTBA AETEN PaHHETO BO3pacTa C poTaBMpyCHOM MHAeKLMe OTMEHEH CUHAPOM Manbabcopb-
LiW YTIeBOf0B, BO3HUKAIOLLMIA C NEPBbIX CyTOK GOME3HM 1 MakcMarbHO BbipaxeHHBbI Ha 57 cyTku (p < 0,05 oTHocuTenbHO
10 AHs1), KOTOPBIV peanuayeTcs B BonbLuel Mepe 3a CHET NaKTa3HoON HeJoCTaTouHOCTW. Hanbonee BbipakeHHbI CHAPOM
manbabcopbLmmM YrneBogoB 1 NakTasHyld HEAOCTaTOYHOCTb B AVHAMUKe GONE3HN MMEoT AETH NepBbiX 6 MEeCALEB XNU3HW.
dakTopbl, ycyrybnsiowme MansabcopbLmio yrneBoJoB 3a CHET BTOPUYHON NaKTa3HOWM HEe[OCTAaTOYHOCTW B OCTPbIN Neproz,
POTaBMPYCHOI UH(DEKLMW, — COMYTCTBYIOLLME NULLEBAS anmneprus, aTonnyeckuin AepMaTuT 1 xenesoaeduLmuTHas aHemms.

[liapeliHi 3axBoptoBaHHS — cepito3Ha npobnema ans
CHCTEMY OXOPOHM 30POB’SA Ta NPOBiAHA NPUYMHA ANTS-
YOI CMEePTHOCTI, 0COBNMBO Y KpaiHax i3 HN3bKUM PIBHEM
[0X0ZiB, CTAHOBNSYM Y CBITi 8 % Ycix cmepTelt AiTeit Ao
n’'sATn pokis xutTa [1,2].

PotagipycHa iHdekuisi (PBI) — ocHoBHa npuunHa
TSOKKMX AeriapaTyBanbHUX racTpoeHTepuTiB y aiten
paHHLOrO BiKy [3,5]. He3Baxxatoum Ha BNpoBamKeHHS Bak-
LMHaLlii npoTtu poTasipycy, 3a AaHumm BOOS3, npussoamnTh
fo noHaa 200 000 cveprTeit LLOPOKY [4].

[iapes, Wwo BUKNMKaHa poTasipycom, Mae He3anarnb-
HWUIA XapakTep i BKNKOYae ABa NatoreHeTVYHi MexaHiamMu
PO3BUTKY: OCMOTUYHUIA i cekpeTopHui [6]. CekpeTopHui
KOMMOHEHT peanisyetbcs iHaykuieto NSP4-eHTepo-
TOKCMHOM poTaBipycy docconinasm C, WO cnpuunHse
NiABULLEHHS PiBHS BHYTPILLHBbOKNITUHHOTO Ca?*, akTuBye
KanbLji-3anexHi XnopuaHi kaHamm Ha MmeMbpaHi eHTepo-
LMTY, BUKNMKako4n HagMipHy cekpedito Cl-i Na* y npocgit
KuweyHnka, a Takox NSP4-iHoykoBaHOK cekpeLlieto
5-rigpokcutpuntaminy (5-HT) eHTEpOEHAOKPUHHUMU
KNiTMHaMM BOPCUHOK, SIKWIA, MOCUITHOKOYM NEPUCTANBTUKY
KULLIEYHUKA, CTUMYIIOE BUBINbHEHHS Ba30aKTUBHOTO
kuwkosoro nentuay (VIP), Lo 3yMOBoe po3BUTOK CeKpe-
TOPHOI Aiapei Yepes niaBuLLeHHs piBHs LAM® i cekpeuii
NaCl, Boaun y NpocBiT KULLKIBHYKaA [6,7].
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OcmonspHUin MexaHiam poTaBipyCHOI Aiapei nos’s-
3aHWA i3 PO3BUTKOM CUHLPOMY BTOPUHHOI Manbabcop6-
Lii ByrneBoAis, WO CKnagaeTbCs 3 ABOX KOMMOHEHTIB:
[ucaxapuiasHoi HeJOCTaTHOCTI Ta NOpyLUEeHHs ab-
copbuii MOHocaxapuaiB y TOHKOMY KuLevHuky. [duca-
XapuhasHa He[oCTaTHICTb BUHKKAE Yepes iHribyBaHHs
NSP4-npoteiHom poTasipycy hepmeHTy nakrasu-no-
PW3WH Tigponasmn LiTKOBOI 0BNsAMIBKA €HTEpOLMTIB,
SIKWIA rigponisye NakTo3y 40 MOHOCaxapuaiB (rMoko3u
Ta ranaktoau) Ta NpUrHiYeHHs yHKLiOHanbHOT akTue-
HOCTi caxapa30-i3oMarnkTasHoro KOMMMEKCY, Lo BPeLUTi
NPU3BOAUTL 40 HAKOMUYEHHS AUCaxapuaisB y NpoCBiTi
KnweyHuka [6]. B ocHOBI 3HMxeHHs abcopbuiiHoi
(yHKLIT KMLLIKOBOrO eniTenito nexarb Taki MexaHiamu:
BTpata iH(iKOBaHNX €HTepPOLMTIB BOPCUHOK Ta OMo-
cepepkoBaHe NSP4-npoTeiHOM 3HMKEHHS aKTUBHOCTI
CYMMopTepiB, NOB’A3aHNX i3 HATPiEM, Siki 6epyTb yyacTb
y peabcopbuii Benukux 06’emiB Boam y isionorivHmx
ymoBax (ronoBHuM 4uHoMm, SGLT-1 ko-TpaHcnopTepa
Na+-D-rntokosu). OTxe, BinOyBaeTbCA HaKOMUYEHHS
onirocaxapugis y KULLKOBOMY MIOMEHI, a Lie NPU3BOANTb
[0 ocmonspHoi giapei [6,8].

3Baxatoun Ha BUCOKY MOLLMPEHICTb i 3ebinbLuoro
TSHKKUIA Nepebir poTaBipyCHOMO racTpOeHTEPUTY B AiTen
PaHHLOTO BiKY, BUHUKAE HEOOXiAHICTb NOrnMMbneHoro

KntoueBble croBa:
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OpuriHaAbHI AOCAIAXKEHHS

BMBYEHHSI 10r0 NaTOreHeTUYHUX MexaHiamis. Ocobnmsoi
yBaru notpedye BUBYEHHS CUMHAPOMY Manbabcop6uii
BYIMEeBOAIB Y AiTeNn Uil BIKOBOI KaTeropii, OCKinbKW Mo-
MOKO Ta MOIOYHI NPOAYKTU — OCHOBA iIXHLOTO PaLjioHy.
Oucaxapup naktosun ctaHoBuTb 80-85 % rpygHoro
MOfoKa Ta € HaNBaXIUBILLMM HYTPIEHTOM Y paHHLOMY
BiLli [9]. Y cy4acHux haxoBux niTepaTypHUX mxepenax,
MPUCBSYEHUX BMBYEHHIO NMaKTa3HOi HEAOCTATHOCTI Ta
cuHapomy Mansabcopbuii Byrnesogis Ha Tni PBI B pitent
PaHHbLOrO BiKY, € OBOII CynepeynyBi AaHi LLoAO0 YacToTy
NOro BUHUKHEHHS [10,11].

[eski BITUM3HSHI BYEHI JOCNIMKYBanU 0cobnmBoCTi
nepebiry PBI B aiTeln paHHbOro Biky 3anexXHo Bif BapiaHTa
anenbHoro nonimopdgiamy C >T 13910 reHa nakTasu, ane
6e3 BM3HAYEHHs OCHOBHUX NabopaTopHUX NapameTpiB
Manbabcopbuii ByrneBogiB i NakTasHOi HeAOCTATHOCTI
(3aranbHa KinbKicTb ByrneBopiB, nakTosn y dekanisx, pH
chekanin) [12,13]. Kpim Toro, B »ogHiit 4OCTYMHiI po6oTi
HE 3HaNLLN ONUCY CTYNEHS BUPa3HOCTi NOPYLLIEHHS Me-
Taboniamy ByrneBoiB y KULLIEYHUKY B AvHawmiui PBI Ta
TPUBANOCTi LMX NOpyLUeHb. Ha HaLuy AyMKy, AOCTIMKEHHS
came uwx acnekTis PBI B AiTeli paHHLOTO BiKy € [yXe Bax-
NMBWM i aKTyanbHWUM, OCKINbKU AacTb 3MOTy BU3HAYNTH
OnTUManbHy NaToreHeTUYHy Tepanito.

Merta po6otu

3'scyBaTv nabopaTopHi NposiB1 CMHAPOMY Manbabcopb-
Lii ByrneBoAiB y AWHaMiLi poTaBipyCHOT iH(PeKLi B AiTen
paHHbOro BiKy Ta BUSIBUTU (haKTOPU, L0 BMIMBAKOTL Ha
11010 BMpa3HiCTb.

Martepianu i meToAU AOCAIAKEHHA

Y BigKkpuTe NpocneKkTVBHe JoChimpKeHHs 3anyymnm 90
LiTeit BikoM 1-24 micsiui, siki 6ynu Ha rpyoHOMY BUrogo-
ByBaHHi. ManiokiB noginunu Ha OCHOBHY rpyny Ta rpyny
MOPIBHSHHS.

B ocHosHy rpyny Bkntounnu 60 giten i3 PBI, ski
MPOTSArOM NepLUMX TPbOX Aib Bif moyaTky xBopobw rocni-
TanisoBaHi B AuTaYe kuwkose BiagineHHs KHIM «ObnacHa
iHdekUiHa kniHiyHa nikapHa» 30P, ge oTpumyBanu
CcTaujioHapHe nikyBaHHs. PBI nigTBepmKeHo BUSIBNEHHAM
aHTUreHa poTasipycy y ekanisx imyHoxpomarorpadiy-
HUM METOLOM i3 BUKOpUCTaHHAM TecT-cuctem CITO
TEST ROTA.

KpuTepii BUKMOYEHHA NawieHTiB i3 4OCNIMKEHHS: BiK
aitei oo 1 micsus Ta noHag 24 micsui, rocnitanisauis
ni3Hile TpeTboi 06K XBOPOOW, HASIBHICTb BPOMXKEHOI
Ta/un XPOHIYHOI NATONOTIi LLIYHKOBO-KULLKOBOIO TPaKTY,
HasiBHICTb BPOAXEHOro Ta HabyToro iMyHoAediLuTy,
BUAINEHHA 3 ekanin naToreHHoi KULWKOBOI dnopw,
BiZCYTHICTb iH(POPMOBaHOT 3roam 6aTbkiB Ha yyacTb y
[OCHIIKEHHI.

3a BikoM AjiTel noginunn Ha Tpu Nigrpynu: Ao 6 mics-
uiB (n = 14, 23,3 %), 6-12 micauis (n = 18, 30,0 %)
Ta 12-24 wmicaui (n = 28, 46,7 %). Xnonui ctaHoBUNx
63,3 % (n = 38), miB4ara — 36,7 % (n = 22).

TsxkicTb Nepebiry poTaBipyCHOr0 racTPOEHTEPUTY B
ZiTen Bu3Havanu 3a Lkanoto Besukapi, 3a skoto 70,0 %
ZiTeNn Manu TSk nepebir xsopobu, 23,3 % — cepea-
HbOI TSXKKOCTI, 6,7 % — nerkun.
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Cepep komopbigHMx natornorii cikcysanu 3anisoae-
iunTHy aHewmito (30A) nerkoro Ta cepeaHLOro CTyrMeHiB
TskkocTi (y 27 piten), xap4oBy aneprito (XA), aTonivHuii
aepmatut (Af) (y 20 gitei), 6inkoBO-eHEPreTUyHy
HepoctatHicTb (BEH) nerkoro ctynens (y 2 giten), NP3
NPOTArOM OCTaHHIX ABOX MicsuiB (8 AiTen) i BpOmKeHi
Baau cepus (B 4 aiten).

Y rpyny NOpiBHSIHHS BKIIOYMIIN PENPE3EHTaTVBHMX 32
Bikom i ctaTTio 30 MantokiB 6e3 giapei Ta iHLMX KIiHIYHNX
03HaK cMHapoMy mManbabcopbuii Byrnesogis.

[Onsa peanisauii MeTn gocnigxeHHs, KpiMm 3aranb-
HOMPUIHATOTO KriHiKO-NabopaToOPHOro 06CTEXEHHS
navieHTIB 3 iHEKLLINHO Aiapeeto, BCIM AiTSM OCHOBHOI
rpynv B AmHamiui (Ha 2-3, 5, 7 Ta 10 goby xBopobw) i
AiTAM rpynu MOPIBHAHHS O4HOPa3oBoO BUMIptoBanu pH
(hekanin i HaniBKINbKICHO BU3HaYanm 3aranbHuiA piBeHb
BYrMeBOAIB, IMIOKO3M Ta NakTo3n y doekanisx. NokasHukm
manbabcopbuii ByrneBoziB BU3Ha4anu B konpodinsrpa-
Tax, L0 roTyBam 3i CBiX03iGpaHMX YN 3aMOPOXKEHUX
dexaniii. BuaHaveHHst pH kany B1koHanu 3a 4ONOMOro
yHiBepcarnbHoro ioHomipa 3B-74.

MeTonom beHeaukTa BU3HaUMNW 3aranbHWiA piBeHb
€KCKPETOBaHWX BYIMEBOAIB, IO 34aTHi BiZHOBMIOBATM
migb 3i cTaHy Cu?* go Cu* (rnokosa, ranakrosa, JakTo-
3a, hpyKTO3a, MansTo3a). Metog fae 3Mory BU3HAYUTK
CyMapHe MOpYLUEHHS PO3LLENNIEHHS AUCaxapuais 1a
abcopbuii MoHoCaxapuaiB eHTepoLMTaMy TOHKOTO KiALL-
KiBHWKa [14,15].

[lns BU3HAYEHHS! AMHaAMIYHUX 3MiH NaKTasHoi He-
[OCTaTHOCTI Ta nopyLieHb abcopbLii MoHocaxapuais
BM3HAYany piBeHb NaKTo3W Ta rmiokosn y doekanisx. Pi-
BEeHb EKCKPETOBAHOI NTAKTO31 BCTAHOBWIN 32 JONOMOTOH)
npobu ManbdatTi, 3acCHOBaHOI Ha 34aTHOCTI NakTo3un
3 aMiakoM Yy Ny>XHOMY CepefoBULLI Ni4 Yac HarpiBaHHS
yTBOptOBaTM 3a06apBIeHi pe4oBUHW. PesynkTat ouiHioBa-
11 38 MOANIKOBAHOK KOIbOPOBOH) LLIKASIO, CTBOPEHO
3asganerigb: BiACYTHICTb 3MiHW Konbopy «0» — BiacyT-
HICTb NaKTO3K, CBITNO-K0BTUN «+» —0,2-0,4 % nakToau,
Konip kneHoBoro cupony «++» —0,5-1,0 % nakToau; ko-
nip 4epBoHoro BypTuHy «+++» —1,1-1,5 %; py6iHoBWiA
Konip «++++» —2 % i Binblue nakToau. PiBeHb rnokosun
BM3HAYanu 3a ONOMOroK TecT-cucTeM [MiokodaH Bu-
pobHuuTBa komnanii Erba Lachema (Hecbka Pecny6nika).

Y Tepanil maniokis JOAATKOBO HE 3aCTOCOBYBasu
npenapaTu nakTasu, xoaHa auTuHa He byna nepeeeneHa
Ha HU3bKOMAKTO3HY UM 6E3MaKTO3HY CyMiLLl.

CraTtncTnyHy 06pobky AaHUX BUKOHANW 3 BU-
KOpUCTaHHAM copmMoBaHOi 6a3n faHMX nauieHTiB
y nporpami Statistica for Windows 13 (StatSoft Inc.,
NeJPZ8041382130ARCN10-J). HopmanbHicTe po3nogi-
ny y Bubipkax BU3Hayanu 3 BUKOPUCTaHHAM MOKa3HWKIB
eKcuecy Ta acumertpii. Yepes BiaxurneHHs Bif HopManb-
HOTO 3aKOHY PO3MOAINY AN ONpaLtOBaHHS pesynbraTia
BMKOPUCTOBYBaNV METOAVKM HEMapameTpUYHoi cratuc-
Tvku. KinbkicHi 3HaueHHst HaBedeHi sk mepiaHa (Me) Ta
MiKkBaPTUbHUI posmax (IQR: Q,—Q,). Ang ouiHoBaHHS
BIPOriAHOCTI BiMIHHOCTEN MiX KiNbKICHUMM O3HaKamMu y
[BOX He3anexHux rpynax BUMKOPWUCTOBYBaNM KpuTepii
MaHHa-BiTHi. [N nopiBHAHHS NoHag ABOX rpyn 3acTo-
coByBanu TecT Kpyckana—Bonnica. Ina nopiBHAHHS
MOKa3HWUKIB y AVHaMILL XBOPOOM BUKOPUCTOBYBANMN Kpu-
Tepiit BinkokcoHa Ans ABox 3anexHux rpyn. CtatucTuyHy
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3HaYYLLICTb Pi3HMLL MK rpyrnamu s NOPIBHSHHS 4acToT-
HUX XapaKTepUCTVK BU3HAYanu 3a AOMOMOTO KpUTEPIto
X2, Ak piBeHb CTaTUCTUYHOI BIpOTiQHOCTI BU3HAYMNN
p < 0,05. ins aHanisy cnpsiMOBaHOCTi Ta CUNK 3B's13Ky
MiX KiNbKICHUMM MOKa3H1KaMm1 BYKOPUCTOBYBanW MeTOL,
KOpensiLifHoro aHanisy 3 obuncneHHsM koedivieHTa
kopenauii CnipmeHa (p).

PesyAbTati

CvHopom manbabcopbuii ByrneBoaiB BU3HauMnu B ab-
contoTHoi GinbLocTi aiteit i3 PBl — 98,3 % naujeHTiB
Manu nigBuLLEHi NokasHUKM Npobu BeHeaykTa npoTsrom
XBOPOOW MOPIBHSHO 3i 30OPOBMMU AiTbMU BiAMOBIAHOrO
Biky. BMpa3HiCTb LbOro CMHAPOMY pisHa B AWHaMIL 3a-
XBOPHOBaHHS. Ha puc. 1 nokasaHo, Lo B 3arasnbHii rpyni
piBeHb ByrneBopiB y hekanisix yxe Ha 2—3 foby xsopobu
nigeuwysascs oo 0,50 [0,20; 1,50] %, y 3,33 pasa nepe-
BYLLYYBAB MOKa3HWKM 300POBYUX AiTel. HanBULLi 3HaYEHHS
npobu beHeavkTa dhikcyBanu B po3nan xsopobu, 3 5 1o
7 pobu - 0,75 [0,50; 1,65] % Ta 0,87 [0,40; 1,65] %
BiAMOBIAHO, 3HWXEHHS NOKa3HWKIB hikcyBanu B nepiogi
pekonBanecueHuii — o 0,50 [0,20; 1,50] %. BiasHaum-
MO, LLIO Ha BCix eTanax PBI 4itv Manu BiporigHo BLL piBHi
€KCKpeToBaHUX ByrneBogiB, Hix 3aoposi (p < 0,05). Kpim
TOro, HaBiTb Ha 10 geHb PBly 81,7 % XBOpuX KinbKiCTb
BiJHOBMIOBaNbHUX LKPIB y dhekanisx He Jocsrna Hop-
MarbHWX 3Ha4eHb, NepeBULLYIoUN ix BinbLL HiX yTpuui.

AHani3 koHUeHTpaLii NakTosn y dekanisx giten i3
PBI (ma6n. 1) nokasa, Lo ii piBeHb NiABULLYBaBCS BXE B
nepLui AHi 3axBoproBaHHs Ta npotsrom 10 Ai6 3anuwascs
BipOriZHO BULLWMM, HiX Y AiTer rpynu nopiBHaHHS. Lie cBig-
YMO NPO PaHHi PO3BUTOK flaKTas3HOI HEAOCTATHOCTI Ta
30epeKEHHS LIbOro CUHAPOMY NPOTArOM yCbOro nepioay
xBopobu (p < 0,05). JlakTasHa HegocTaTHICTL Mana
MaKkcuMarnbHy BMpasHicTb i3 5 oo 7 gobu PBI, npo wo
CBIQYMITO MakcMMarbHe MigBULLEHHS PIBHSA EKCKPETOBa-
HoI nakTo3u B Ui Tepminm —2,00 [1,00; 3,00] +. Y nepiogi
pekoHBanecLeHLi piBeHb NakTo3n y dekanisix BiporigHo
3HxyBasca go 1,00 [1,00; 3,00] +, wo eksiBaneHTHO
0,2-0,4 % nakto3m (p < 0,05), ane 3anuLuascs nigBu-
weHnm y 81,7 % AiTen Woao NOKa3HUKIB Y 300POBUX.
BcTaHOBMAM CURbHWIA NPSMUIA KOPENSLINHUIA 3B’S30K
MiX 3aranbHUM piBHEM BYIMEBOAIB Y hekanisx i piBHeM y
HUX NakTo3u Ha 2-3, 5, 7 Ta 10 oby xeopobwu (r = 0,91,
r =0,86,r = 0,91, r = 0,89 BignosigHo).

Mpotsrom ycworo nepiogy PBI He Bu3Ha4anu Hass-
HICTb KOPensiLiNHMX 3aB’A3KIB Mix piBHEM EKCKPETOBaHIX
LYKpiB i rnoko3u B kani. [MiABULLEHHS PIBHSA TMOKO3N
3acbikcyBanm B 90 % (50 piten) ocHoBHOI rpymu. Ha
noyatky xBopobu ii piseHb y chekanisix 3poctas o 2,00
[0,00; 4,00] +, 3HuxyBaBcs BABiYi Ha 5 40Oy Ta 3anuLLaBcs
Maiike Ha TOMy CaMOMy PiBHI NPOTArOM YCbOro nepiogy
PBI 6e3 3HauyLLol pi3HMLi NOKa3HUKIB y AuHamiLi, ane
BipOriAHO NepeBuLLYBaB Ha BCiX eTanax XBopobu piBeHb
€KCKPETOBAHOI IMHKO3M Y 300pOoBUX AiTen (mabn. 1).

KucnortHictb hexanii Ha Bcix etanax PBI BiporigHo
HWXYa LLoAO NOoKa3HuKa 340pOBUX AiTel LbOro BiKy
(p < 0,05 Ha 3, 5, 7 Ta 10 poby) (mabn. 1), Habysa-
I04M Pi3KO KMUCMMX 3HaYeHb y 66,7 % AiTeit npotsarom
XBOpobM, MakcMManbsHo 3HKyBanacs go 5,25 [4,92;
5,60]. MakcumanbHe 3HWKEHHS pH Y KOXHOI AUTUHM 3
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0,87*

PiBeHb ByrneBogis y dekanisx, %

1I-1ll no6a V noba VIl poba X noba
[o6a potasipycHoi iHchekuii

W [litn 3 PBI O 3poposi aitn

Puc. 1. [InHamiyHi 3MiH1 piBHS BYrneBoAis y dekanisx Aiten paHHboro Biky 3 PBI.

*:p < 0,05 - BiporigHa pi3HuLA NokasHuka 3a kputepiem BinkokcoHa wogo 10 gobu.

X & 123
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X 1.8 1513 mXgopi Ha PBl  0370posi
T 16 :
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.Q 1,0
S o8 0,65'2
€ 06
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g 04 0,35
g 02 0,05 0,02
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[itn 1-6 wmic. [itn 6-12 mic. Litn 12-24 wic.

Ipynu piten 3anexHo BiA Biky

Puc. 2. MopiBHANbHE OLiHIOBAHHA MaKCUMasnbHOrO PiBHA BYrMEBOAIB Y thekanisx AiTen pisHuX
BikoBWX rpyn Ha Tni PBI Ta 3agoposux aited.

1:p < 0,05 - BiporigHa pi3H1LA NoKa3HWKiB AiTel Bikom 1-6 micsuis, 6-12 micauis i 12-24 micaui
3a kputepiem Kpyckana—-Bonnica; 2:p < 0,05 - BiporigHa pi3HULS nokasHukiB y rpynax 1-6 micauis
i 12-24 wmicsui 3a kputepiem ManHa—BiTHi; 3: p < 0,05 - BiporigHa pi3HuLA NOKa3HMKIB AiTen i3
PBI 1a 3gopoBux fiteli 3a kputepiem ManHa—BiTHi.

PBI BinbyBanocs B pi3Hi CTPokM XBOpoOM 6e3 3HauyLLoi
Pi3HWLLi NOKa3HWUKIB y AMHAMIL.

BpaxoBytoum BigoOMOCTi Npo pi3Hy BikOBY ¢hidionoriyHy
3abe3neyeHicTb NakTasok AiTel paHHLOTO BiKy, OLHUMK
nabopatopHi 3miHv npu PBI B pisHux BikoBMX rpynax
(puc. 2).

BcTaHoBUAM CTAaTUCTUYHO 3HAYyLLi BiAMIHHOCTI
nabopaTopHux nokasHukiB Manbabcop6uii Byrnesogis y
nauieHTis i3 PBI 3anexHo Big Biky (p < 0,05). Tak, xBopi
nepwmx 6 MicAUIB XUTTS Manu HaiBULL MaKCyManbHi
3HaueHHst Npoby BeHeawmkTa NpoTsrom xsopobw, Lo Y
2,7 pasa nepeBuLLyBany Len NokasHUK y AiTei BiKOM
12-24 wicaui (p < 0,05); MmakcumarnbHi piBHI NakTo3u
y thekanisx gocsranum 3,50 [2,00; 4,00] + y uin BikoBil
rpyni, wo B 1,75 pasa nepesuLLyBano NoKasHWK AiTen
apyroro poky xutTs (p < 0,05) (mabn. 2).

3a gaHuMu, Lo HaBeaeHi B mabnuyj 2, HanicToTHILWA
pi3HMUS nokasHukiB Npobu BeHeaukTa Mix BikOBUMM
rpynamu BU3Ha4YeHa Ha novatky XBopobu: AiTu nepLumx
6 MicCALB XKWTTS Manu HamBMLLi PiBHI eKCKpeLii BigHOB-
noBarnbHUX LyKpiB, WwWo B 1,751 3,5 pasa Gynum BuLLmmMu 3a
noKasHuku aiten BikoM 6—12 micauis i noHag 1 pik (Ha 3
[oby, p < 0,01).Y posnan PBI cnoctepiranu 36epexeH-
HS L€l TEHAEHLT, ane 3 BipOrigHO PisHULEK 3HaYeHb
TifbkK y BikoBMX rpynax 1-6 micsauis i 12—24 micaui Ha

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

75



OpuriHaAbHI AOCAIAXKEHHS

Tabnuusa 1. [IuHamika 0OCHOBHMX NabopaTOPHMX NOKA3HNKIB CMHAPOMY Manbabeopbuii Byrnesopis y aiteii i3 PBI, Me [Q,,; Q]

A B (0 = 60) Mot Geneavra, %

[loba xBopobu

300poBi aitn (n =

30)

3 poba
5 poba
7 noba
10 noba

5,75 [5,15; 6,20]?
5,68 [5,10; 6,20
5,51 [5,24; 6,70
5,60 [5,30; 6,011
5,94 [5,39; 7,20]

0,50 [0,20; 1,50
0,75[0,50; 1,65]'2
0,87 [0,40; 1,65]'2
0,50 [0,20; 1,50F
0,15 [0,00; 0,20]

1,00 [1,00; 3,001
2,00 [1,00; 3,00]2
2,00 [1,00; 3,00]'2
1,00 [1,00; 3,001
0,00 [0,00; 0,00]

2,00 [0,00; 4,00
1,00 [0,00; 3,002
1,50 [1,00; 3,001
1,00 [0,00; 2,002
0,00[0,00; 0,00]

L p < 0,05 - BiporigHa pisHWLS Noka3HUKIB 3a kpuTepiem BinkokcoHa wopo 10 gobu; % p < 0,05 - BiporiaHa pi3HWLs Noka3HUKiB 3a kpuTepiem MaHHa—BiTHI NOpIBHSAHO 3i

3,0POBUMM AiTEMM.

Tabnuua 2. [iuHamiyHi aMiHW piBHS ByrneBoaiB i nakToan dekaniit aiten i3 PBI pisHux sikosnx rpyn, Me [Q,; Q]

Moka3HuK, 0 AMHULI BUMiPIOBaHHSA

Mpoba bexeaukTa,

%

INakTo3a cbekanin, «+»

1-6 micauis (n = 14) 6-12 micsuis (n = 18) 12-24 wmicsui (n = 28)

3 poba 1,70 [0,95; 2,00]"2
5 poba 1,50 [0,50; 1,75
7 poba 1,25[0,70; 1,70]
10 noba 1,00 [0,50; 1,50]"2
Makc. 1,75[1,00; 2,00]"2
300poBi Aitn 0,351[0,15; 0,50]

3 poba 4,00[2,00; 4,00]"2
5 poba 2,00[1,00; 4,00]'

7 poba 2,50[1,50; 4,00]
10 poba 2,00[1,00; 3,00]
Makc. 3,50[2,00; 4,00]"2
3n0poBi aitn 0,00[0,00; 1,00]

1,00 [0,20; 1,50]'
1,00 [0,50; 1,65]
1,00 [0,40; 1,65]*
0,62 [0,40; 1,50

0,50 [0,20; 0,75]"2
0,50 [0,50; 1,007 *
0,40 [0,20; 1,65]
0,40 [0,20; 0,65]'2

1,50 [0,50; 1,65]' 0,65 [0,50; 1,65]"2
0,05 [0,00; 0,20] 0,02 [0,00; 0,15]
2,00[1,00; 3,00]' 1,00 [0,00; 2,00] -2#
2,50[1,00; 4,00]" 1,00[1,00; 2,00]" 4
2,00[1,00; 3,00] 1,00[1,00; 2,00]
2,00[1,00; 3,00] 1,00[1,00; 2,00]
3,00[2,00; 4,00]"3 2,00[1,00; 3,00]"23
0,00[0,00; 0,00] 0,00[0,00; 0,00]

1:p < 0,05 - BiporigHa pi3HMLSA NOKa3HWKIB AiTel Bikom 1-6 micsuis, 6—12 micauis i 12—24 micaui 3a kputepiem Kpyckana-Bonnica; 2: p < 0,05 - BiporigHa pisHuus
nokasHuKiB aiteit Bikom 1-6 micsiuis i 12-24 micsiui 3a kputepiem ManHa—BiTHi; 3: p < 0,05 — BiporigHa pisHuLs nokasHukiB Aiten Bikom 6—12 micsuis i 12-24 micaui 3a
kpuTtepiem MaHHa—BiTHi; 4: p < 0,05 — BiporigHa pi3HMLA NokasHWKiB 3a kpuTepiem BinkokcoHa.

5 noby (p < 0,05). Y pekoHBanecueHTHOMY nepiogi B
)KOOHOI AUTWHM NepLUMX 6 MicALIB XWTTS HopManisaLiio
nokasHuka npobw bexeayikta He 3acbikcyBanu, Ha 10 noby
XBOPOOY BiH 3anMLLABCS Ha BUCOKOMY PiBHi Ta CTAHOBWB
1,0 [0,5; 1,5] npotn 0,6 [0,4; 1,5] % i0,4[0,2;0,7] %y
JiTel Bikom 6—12 MicALiB | ApYroro poKy XWTTs BigMnoBigHO
(p < 0,05 Ha 10 goby).

Taky 3aKOHOMIPHICTb BU3HA4WNK i ANS PiBHS EKCKpe-
TOBAHOI NaKTO3W, SkviA ByB BULLWM Y AITEN, SiKi MONOALLI 38
Bikom. Tak, y roctpomy nepioai PBI chikcysanu BiporigHy
Pi3HMLSA NOKa3HMKIB HEPO3LLENEHOI NTAKTO3M B Karni AiTen
Ha3BaHuXx BikoBux rpyn (p < 0,01ip < 0,06 Ha3 T1ab
o6y BignosigHo). Y nepion pekoHBanecueHLii piseHb
€KCKPETOBAHOI NaKTO3M B [iTEN NEPLUOrO POKY XUTTS
BABIYi BULLWIA, HX Y AiTel Apyroro poky Ta craHosws 2,00
[1,00; 3,00;] + npotn 1,00 [1,00; 2,00;] + BignosigHo,
ane 6e3 CTaTUCTUYHO 3HaYYLLO pisHKLi (mabn. 2). Mpo-
TArOM yYCbOro Nnepiofy XBopobu 3ararnbHa KinbkicTb Byrne-
BOAiB, NaKTO3K Ta [MHOKO3M B Kari B YCIX BIKOBMX rpynax
AiTen BiporidHO nepesuLlyBana BiAnoBiaHI NMOKa3HUKK
3[0POBUX AiTEN, penpe3eHTaTUBHMX 3a BiKOM.

XapakTepuayoum AnHamiky BUpasHocTi Mansabcopb-
Lii ByrneBoZiB y NALiEHTIB Pi3HUX BIKOBMX KaTeropin, Tpe-
6a Bif3HaUMTW, LLO AiTU NEPLUMX 6 MICALIB XUTTS came Ha
noyatky PBI Manu HanBuLLi nokasHUkK npobv beHeaukTa
(1,7010,95; 2,00] %), LLO NOCTYNOBO 3HVKYBANMCS NPO-
TArOM ycboro nepiogy xsopobw i cranosunu 1,00 [0,50;
1,50] % Ha 10 poby, ane 6e3 cTaTUCTUYHO 3HaYyLLOT
pisHuUi (puc. 3). Y aiten opyroro nis PoKy XWUTTS 3aranb-
Ha KinbKiCTb eKCKPeTOBaHWX Byrnesogis ctaHosuna 1,00
[0,20; 1,50] % y nepwi gHi PBI, 3anuwatoumnce Ha Lbomy
PiBHi NPOTArOM YCbOTO TWXHS Ta BiPOTiAHO 3HUXYKOYNCH
B 1,6 pasa Tinbku Ha 10 goby xBopobu (p < 0,05), ane
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nepeBuLLyBana KniHivyHO 3HadyLwii nopiry 0,5 %.Y aiten
BikOM 12—24 micsLi MaKcyMarnbHi piBHI eKCKPEeTOBaHMX
BYrMeBO/iB BU3Ha4Unm B po3nan xsopobu — 0,50 [0,50;
1,00] %, nocTynoBe 3HKEHHS A0 MiHIMarbHUX 3Ha4YEHb
0,40[0,20;0,65] % Bu3Haumnm Ha 10 go6y. To6TO Tinbkny
rpyni AiTen, ki cTapLui Big AiTer NepLLIOro PoKY XUTTS, Mo-
Ka3HuK Npobu beHeaykTa B peKOHBANECLEHTHUI Nepios
HabyBaB 3HaueHb, LLIO MeHLLI 3a KNiHiYHo Baromi (20,5 %),
ane 3anuLLaBcs BipOriQHO BULLMM, HX Y 300pOBUX AiTen
uporo Biky (p < 0,01).

lNpoaHanisyBanu JOAATKOBI hakTopy pUsnKy nopy-
LUEHHs MeTaboniaMy BYrneBOAB y KULIEYHWKY OiTEN i3
PBI. Bussunocs, Lo XBopi 3 06TshkeHnM npemopbigHim
TIOM Manw BUpas3HiLLi 3MiH1 NIabopaTopHMX MOKa3HWKIB
cuHapomy Manbabcopbuii B AnHamiL xsopobu. Hainbinb-
LUMIA BNNMB Maniu Taki komopOigHi natonorii, ik 30A, XA
Ta Al (puc. 4). Y piteit 6e3 uux npemopbigHMX CTaHiB
MaKCHMarnbHUI piBeHb EKCKPETOBaHMX BYIMEBOAIB CTa-
HoswB 0,70[0,50; 1,50] %, Tob6To y 2,5 pa3a MeHLLe, Hix
y xBopux i3 3[A Ta aneprieto B aHamHesi (p < 0,05). Y
aiten i3 XA 1a ALl BCTaHOBWNM BipOriAHO BULLI MOKa3HWKY
manbabcopboBaHux LykpiB came B rocTpuii nepiog PBI
(33 po 5 pobw xsopobu) — 1,50 [0,65; 1,87] % Ta 1,65
[0,62; 1,75] % BignosigHo, wo B 3,0 Ta 3,3 pa3a nepe-
BULLYYBanu Noka3HUKM Aitei 6e3 aneprii B aHaMHesi (p <
0,01; p < 0,05 BignoeiaHo). Xeopi Ha 3[A Takox manu
BipOrigHO BWLLi 3HaYeHHst Npobu BeHeamkTa came B Ui
TepMiHn xBopobu — 1,00 [0,20; 1,75] % Ta 1,5 [0,75;
1,65] % npotn 0,50[0,17;1,00] % 1a0,50(0,40;1,12] %
y xBopux 6e3 30A (p < 0,01; p < 0,05 BignosigHo).

BcraHoBWnmM aHanorivHy 3aKOHOMIPHICTb LLOAO Pi3HML
PIBHIB EKCKPETOBAHOI 1aKTO3 B Kasli AiTeN i3 Ha3BaHMM
komopbiaH1MK natonorisiMu Ta 6e3 H1X y FToCTpuUiA Nepios

Matonorisi. Tom 18, Ne 1(51), ciueHb — kBiTeHb 2021 p.
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PBI (mabn. 3). Tak, 3a HasieHocTi XA Ta A[] Ha 3 i 5 poby Ta6nuus 3. MopiBHSAHHA MaKCUMarbHUX 3HAa4€Hb MOKA3HWKIB CUHAPOMY
XBOPOBM 3HaueHHst npobu ManbdarTi craHosuno 3,00 manbabeopbuii ByrneBoAis y AiTel, Wwo 3acbikcosawi npotarom PBI, 3anexHo sia
[1,50:4,00] + Ta2,50[1,50: 4,00] + & 3,01 2,5 pasa nepe- HasBHoCTi komop6iaroi natonorii, Me [Q,,; Q, ]

BYLLIYOMM NOKa3HWUK xBopyx Be3 aneprii (p <0,01; p < 0,05

. . o \ X . Komop6igHa natonoris 3aranbHuii piBeHb | JlakTo3a chekanin,

BignosigHo). Y Aitel i3 30A B i Tepminn PBI piBeHb nak- ByrneBoAiB Kany, D

TO31 y chekanisix GyB yaBidi Ta BTPUYI BULLMIA, HiX Y XBOPUX «%o»

6e330A -2,00[1,0;4,00] + 723,00[2,00;3,00] + npotu BBC «» (n = 6) 1,00 [0,65; 2,00] 2,00 [1,00; 4,00]

1,00 [0,0; 2,00] + Ta 1,00 [1,00; 2,00] + BignosigHO «» (n = 54) 1,25[0,50; 1,75] 2,00[1,00; 3,00]

(p < 0,01; p < 0,05 BignosiaHo). Y nepiogi pexkoHsanec- IP3 B aHamHe3i «t» (n = 8) 1,25[0,40; 1,70] 2,00 [1,00; 3,00]

LieHL{ii XBopo6u criocTepirani TinbKv TEHAEHLIo 0 NifABu- (32 CTaHHI ZMIC) ey (n = 52) 1,250,50; 2,00] 2,00[1,00; 4,00]

LLIEHHS! PIBHS EKCKPETOBAHMX LyKpiB | nakToan B kani aiteit XA T AN i = ) U T 2,00F - SOD LA

3 OBTsPKEHVM MpeMop6iHiM TroM, ane 663 CTaTUCTUYHO «»(n = 40) 0.70{0,50;1,50] - 2,00 [1,00; 3,00]

3HauYLLIOI Pi3HNLY oKa3HMKiB. CTymiHb eKCKpeLli Fiokoai 3 30A «(n =27) 1.65(0.75; 2,001 3,00{2,00; 4,001
«» (n = 33) 0,65 [0,50; 1,65] 2,00 [1,00; 3,00]

Karom y nauieHTis i3 komopbigHoto natonorieto Ta 6e3 Hei
O L s s o o
Lie BKa3ye Ha BiCYTHICTb ICTOTHOIO BMNMBY LMX dhakTopis o Op%i il K‘p‘;T cpio M g P P P 4
pU3KKy Ha npoLiec abcopbuii MOHOCaxapuaiB eHTepoLmTa-

MW TOHKOTO KuLLeYHuKa. [MiaBULLIEHHS 3aranbHOi KiNbKOCTi

LIYKpIB Kary nepeBaXHO BHACMIAOK 30iNbLLIEHHS NaKTo3N y

xBopux Ha XA, ALl i 3[0A BkasyBaso Ha ixHii HanoinbLLWA ® 12
BMMB CaMe Ha NaKTasHy HeJoCTaTHICTb. E 1’4
HaBezeHi o6TsxnmBi chakTopy BNiMBanu Ha Bu- g 1’2
pasHiCTb CUHAPOMY Masibabcopbuii He3anexHo oauH 4 1’0
Bi, OQHOTO, afke MiX HUMW HE BCTAHOBUMW BipOrigHUNA %c o,a
38'A30K (KoediLlieHT acojiauii <0,5). ¢ 06
E o
2 04
[ 2
06roBopeHHsA g 02 04
Y Cy4acHnx HayKoBUX poBoTax, MPUCBSAYEHNX BUBHEHHIO II-1ll Aoba V poba VIl pota X poba
cuHapomy Manbabcopbuii ByrneBopiB y AiTel paHHbOro Hoba xs0pobin

BiKy 3 POTaBiPYCHUM raCTPOEHTEPUTOM, HaBEEHiI BiJOMO-
CTi MPO YacTOTY BUSIBNEHHS LIbOTO CYHAPOMY, LLIO CYTTEBO
BiApi3HATLCS. Tak, 3a gaHumu O. P. MeckiHoi, nigBuLLeHi
piBHi ByrneBoziB y dhekanisix Manu 63-82 % aiten paH- Puc. 3. 3MiHu 3aranbHoro pisHs ByrnesoaiB y dekanisix Aieln y anHamiui PBI 3anexHo sig Biky.
HbOTO BIKY, i TiNbkv XBOpi 3 06TsKeHUM NpemopbiaHM

——1-6 Mmic. —m—6-12 mic. 12-24 wmic.

1:p < 0,05 - BiporigHa pi3HLA NoKa3HWKiB AiTel Bikom 1-6 micsuis, 6-12 micauis i 12-24 micaui

oM (KMLLKOBI AMCChYHKLT B aHamHesi, MPBI aBo rocTpa 3a kpuTepiem Kpyckana-Bonrica; 2: p < 0,05 — siporigHa pisHuus nokasHukis AiTelt Bikom 1-6
KULLKOBA iH(heKList 3a OCTaHHi 1-2 MicsLi Ta nonepeaHs Micsiuis i 12-24 micsii 3a kputepiem ManHa—BiTHi; 3: p < 0,05 — BiporigHa pisHuLs MokasHuKis
rocnitanisauis y cratioHap). litn 6e3 Takux aHamHec- 11,00 10 406w 3a kpnTepieM BinkoKkCoKa.

TUYHWX JaHUX Manu HopMarbHi MokasHWky Npobu beHe-
avkta npuw PBI [10]. B iHWwoMy gocnimkeHHi nopyLUeHHs
MeTaboriaMy BYIMEBOAIB y KALLEYHNKY BUABUNM B 91,7 % —
ZiTel, ane KMiHiYHO 3HauyLL piBHi BYrMEBOAIB Many Tiflbkvi
75,1 % xBopux [11]. 3a Hawmmm faHumu, mansabcopb-
Lito onirocaxapuais npu poTaBipyCHOMY racTPOEHTEPUTI XATa Al —
crnocTepirany mMamxe B YCix xsopmx. - 98,3 %, ane 3 [P3 & anamesi
MaKcMMarnbHUM CTYNeHeM BUpa3HOCTi nuiue Ha 5—7 foby (NPOTSATOM OCTaHHiX 2 MiC.
XxBOpo6Ou. Ha Halwly oymKy, Lie NOSICHIOE HUXUi MOKa3HWKM
B Ha3BaHWX JOCMIMKEHHSIX, 16 BUSHAYEHHS BYINeBOAIB BBC
Kany 3gicHIoBanu 0aHOPa3soBo B nepLui AHi PBI, a ixHin
piBEHb MOXe MiABULLYBATVCS B Ni3HILLi TEPMiHM XBOPOOW.

Pesynbratu, Wo ogepxanu, maixe 3biraoTbes
3 ganumu H. . Oenuctok wopo peanisauii manbab-
copbuii ByrneBodiB He TiNbky BHACMiZOK nakTasHol
HELOCTaTHOCT, are i Yepes NopyLLIEHH BCMOKTYBaHHS Puc. 4. MakcumanbHuii piseHb ByrneBopis y dekanisix aiteii is PBI 3anexHo Bin HasBHOCTI ko-
MOHOCaXapuAiB EHTEPOLIMTaMM TOHKOI KULLIKW. BinbLuicTb MopGiaoi naronorii
(60,5 %) miTew i3 NOMipPHAM | BUPA3HUM MOPYLUEHHAM
meTaboniamy ByrneBOZiB Y KULLKIBHUKY Mamu 3miluany
dopmy manbabeopbuii, 34,8 % — manbabcopbuito
BHACMIOOK AucaxapupasHoi HeJoCTaTHOCTI, MeHLwe (83,3 %) BcTaHoBMEHO B abcomtoTHOI BinbLUOCTI AiTen,
HK 5 % — TiNbKku NOPYLUEHHSI BCMOKTYBAHHS [TTHOKO3M O NiATBEpAXYE HaBedeHi y haxoBin nitepatypi me-
[11]. Y Hawomy pocnimKeHHi NopyLUEeHHs POo3LLensieHHs XaHi3My BUKMMKaHOI POTaBipyCOM OCMOTUYHOI Aiapei
nakto3u (96,7 %) Ta manbabcopbuito MoHocaxapuais (nopyweHHs NSP4-npoteiHom poTaBipycy BUBINIbHEHHS

KomopbigHa natonorisi

] 1,65*

] 1,75

30A
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MakcumanbHuii piseHs Byrnesopis y dekanisx, %
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*:p < 0,05 - BiporiaHa pi3HLA NOKa3HWKIB Y rpynax 3a kputepiem MaHHa-BiTHi.
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dhepmMeHTy nakTasu-hriopuauH rigponasun 3 EHTEPOLIUTY,
3HWKEHHS akTMBHOCTI SGLT 1-TpaHcnopTepa Na* Ta rmto-
K031 Ha MeMOpaHax eHTEPOLIMTIB BOPCUHOK) [6]. Y HaLuin
po06OoTi BNepLUe BU3HAYUIM AUHAMIYHI 3aKOHOMIPHOCTI
BUPA3HOCTI NopyLLeHb MeTaboniamy onirocaxapugis y
KULLEYHVKY Ta NakTa3Hol HeJOCTaTHOCTI, LLIO NONsiranu B
MakcumanbHux amiHax npobu beHepukta Ta ManbdarTi
B nepiog po3nany xsopobm (3 5 go 7 nobu) 6e3 Hopma-
nizauii B 6inbwocri giten (81,7 %) HagiTb Ha 10 foby;
Ha Lie CIif 3BepHYTM yBary, 06Mpatoym TakTHKy MikyBaHHS
AiTen paHHLOro Biky 3 PBI.

Ha BigMmiHy Big pesynerartis gocnigpxenHs [10] wono
BiZICYTHOCTi NabopaTopHx NposiBiB Manbabcopbuii Byr-
NeBOAiB Yy AiTel i3 HEOBTKEHUM NPeMopbigHUM TroMm,
AKY aBTOPU NOSICHIOKOTb 8[,€KBaTHOK PEAKLIIE KULLKOBOI
MiKpochnopu Ta MOBHO (PepMeHTaLie0 HaaNULLKY
MPOCTWX LiKPIB, MW HEe BU3HAYMMW Pi3HNLLIO 38 YaCTOTOK
BMHWKHEHHS LMX MOPYLUEeHb 3aneXHO Bif HasiBHOCTI
komop6igHoi natonorii. OgHak y HaloMy [OCHILKEHHI
AT 3 cynyTHBOK XA Ta AT, a Takox 3[A manu Bupas-
Hily manbabcopObuito BHAcNiZOK BTOPWMHHOI NakTasHoi
HeoCTaTHOCTI B roCTpWiA nepion xsopobu. Beaxaemo,
WO pesynbTaTu MalTb NAaTOreHEeTUYHE MOSICHEHHS.
AnepriyHe 3ananeHHs crM3oBOi 0OOMOHKN KULIEYHMKA
CyNPOBOMKYETHCS YLUKOMKEHHSM CTPYKTYPU EHTEPOLIMTIB
i HaBITb TXHIM pyHYBaHHAM [15], 3Baxatoum Ha po3TaLly-
BaHHS B-rNiko3naasHoro KOMMeKcy (naktasu) y 3pinux
€HTepoLMTax BEPXiBOK BOPCWHOK, Lie MOXE NpU3BECTU
[l0 CYTTEBOIO 3MEHLLEHHS (PEPMEHTY NakTasu Ta 30inb-
LUEHHS CTYNeHst BTOPUHHOT NaKTa3HOi He[oCcTaTHOCTI Npu
PBI. Ha HasiBHICTb Lx 06TshKIMBMX chakTopiB HEOOXIAHO
3BaxaTtil, NpU3Hayaroun natoreHeTUYHe nikysaHHs PBly
AiTel paHHLOrO BiKY.

BucHOBKU

1. CvHapom Manbabcopbuii ByrneBoajiB BUHMKAE Npy
poTaBipycHil iHdekuii B abcontoTHoi BinbLuocTi fiten
paHHbOrO BiKy (98,3 % BunagkiB) i JocsArae Makcumanb-
HOi BMpasHocTi 3 5 fo 7 pobw, LWo niaTBepaKyeThCs
HaMBULLWMM PIBHSMM BYrNeBOAIB y ekanisix y Ui TepMiHu
xBopobu go 0,75 [0,50; 1,65] % Ta 0,87 [0,40; 1,65] %
BignosiaHo (p < 0,05 wopno 10 pobu) 6e3 Hopmanisavii
nokasHukis Ha 10 goby B 81,7 % xBopux (p < 0,05
MOPIBHSIHO 3 MOKa3HMKaMW 300POBUX AiTEN).

2. MNopyLeHHs MeTaboniaMy BYrneBOZiB y TOHKOMY
KweyHvky npy PBI peanisyeTbcs ABOMa MexaHiamamu:
NaKTa3HO HeOCTaTHICTIO Ta ManbabcopOLjieto MMoKo3w,
LLO MPOSBNSETLCA NIABULLEHHAM PIBHSA €CKPETOBAHOI Nak-
TO3M Ta [T1HOKO3M B Karni MPOTAroM yCbOoro nepiogy XBopotm
(p < 0,05;p < 0,05 BignoBigHO LLIOAO 300POBUX AiTEN).

3. Manbabcopbujis ByrneBogiB y TOHKOMY KULLEYHKY
aCoLETLCA NepeayciM i3 NakTasHOK HeOOCTaTHICTIO.
IMpo ue CBigYNTb CUIbHWIA NPSIMUAN KOPENSALIiHNIA 3B'A30K
MiX 3aranbH1UM piBHEM BYIMEBOZIB | NTAKTO3M B Kari Ha BCiX
eTanax xsopobm (r = 0,91;r = 0,86;r = 0,91;r = 0,89,
Ha 3, 5, 7 Ta 10 goby BignosigHo).

4. Hanbinbl BUpasHuii cuHapom Manbabcopouii
BYrNEBOAIB i NakTasHy HegocTaTHicTb npu PBI matotb
4iTn Bikom 1-6 MicauiB, B SKUX MakCUManbHi piBHi Bia-
HOBIMIOBAMNbHWX LIYKPIB | NakTo3u B Kani cTaHoBnsATh 1,75
[1,00;2,00] % Ta3,50(2,00;4,00]+, nepeBuLuytoumn B 1,2

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

pasa nokasHuku Aiten Bikom 6-12 micsuis,, B 2,701 1,75
pasa BianoBiaHo — fAitew apyroro poky xutTs (p < 0,05).
5. XapuoBa anepris, aTonivyHUi AepMatuT i 3anisoge-
iumTHa aHemis — aKTopy pU3NKy PO3BUTKY BUPA3HOI
marnbabcopbii ByrneBoais yHacnigok fakTasHoi HepgocTar-
HOCTi B rocTpui nepiog PBI, wo nigtBepmkyetbes y 3,0
Ta 2,5 pasa BULLMMU PIBHSMMW EKCKPETOBaHOI NakTo3un y
thekanisix piteit 3 aneprieto Ha 3 i 5 o6y xBopobm (p <
0,01; p < 0,05 BignosigHo), BABIYi Ta TPWYI BULLWM PIBHEM
naKkTo3W Kany B AiTel i3 3anizogediunTHO aHeMieo B
Tepminm PBI (p < 0,01; p < 0,05 BignosigHo).
MepcnekTnBM noganbLUMX AOCNIAXKEHb NOMsraloTb
y BUBYEHHI BNNVBY BUpa3HOCTi Manbabcop6ui Byrnesozis
Ha KniHivHi ocobnmeocTi nepebiry PBI B aiTell paHHbOro
Biky Ta BUBYEHHS BNNMBY METab0MiYHOT aKTUBHOCTI KLL-
KOBOI Mikpodhriopu Ha nabopaTopHi Ta KniHiYHI NposiByM
cuHapomy Manbabcopbuii Byrnesogis y aiteit i3 PBI.
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Aim - to investigate the relationship between HBeAg status of patients with chronic hepatitis B and the content of TNF-a
in the serum, the level of viral load and the severity of morphological changes in the liver according to non-invasive tests.

Material and methods. 70 patients with CHB were examined. Noninvasive methods were used to determine the severity of
morphological changes in the liver. The content of HBV-DNA in the blood was determined by PCR, HBeAg, anti-HBe, TNF-a
by ELISA. Statistical processing was performed in Statistica 13 for Windows (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. HBeAg-negative patients (78.6 %) with anti-HBe (89.1 %) predominate among patients with CHB. Lower frequency
of seroconversion in patients with stages F 2—4, compared with patients with stages F 0-1 (85.7 % vs. 100 %, P < 0.05).

The highest level of HBV-DNA in the blood was in HBeAg-positive patients, compared with HBeAg-negative with stages F 0-1
(P < 0.05), of whom 83.3 % of patients had HBV-DNA >20000 IU/ml (83.3 % vs. 17.7 %). Viral load in HBeAg-positive
patients with activity A 0—1 was the highest (P < 0.05), namely 4 times more often HBV-DNA was >20000 |U/ml, compared
with HBeAg-negative (P < 0.05) A0-1.

The content of TNF-a in the serum of patients with CHB was higher than in healthy individuals (P < 0.05). The highest content
of TNF-a in the blood in HBeAg-positive patients with F 2—4, compared with HBeAg-negative with F 2—4 (P < 0.05). The
severity of liver fibrosis correlated with the level of TNF-a (r = 0.31, P < 0.05).

Conclusions. HBeAg-negative (78.6 %) predominate among patients with CHB. In the presence of HBeAg-positive patients
F 0—1 viral load is highest (P < 0.05). HBeAg-negative patients are 2.7 times more likely (P < 0.05) to have a viral load of
HBV-DNA>20000 |U/mlin the presence of A2-3 than in A0—1. The highest content of TNF-a is in the serum of HBeAg-positive
patients with F 2—4, compared with HBeAg-negative patients and the corresponding liver fibrosis (P < 0.05).

B3aemo3B’a3ku HBeAg-cTaTycy XBOpUX Ha XPOHiUHUIM renaTut B
3i aminamu Bmicty TNF-o0 B cupoBartLi KpoBi, piBHEM BipyCHOro HaBaHTa)KEHHS
Ta CTyNneHeM BUPa3HOCTi MOPQOAOriUHMX 3MiH Y NediHLi 3a AAHUMU HeiHBa3UBHUX TECTIB

A. B. XenemeHauk, O. B. PabokoHb, 0. K. PabokoHb, K. B. KanatuHuk

Meta pobotu — pgocnianTi B3aemo3s’skv HBeAg-ctaTycy XBopux Ha XpoHiuHuii renatut B (XI'B) i3 Bmictom TNF-a B cupoBati
KpOBi, piBHEM BipyCHOrO HaBaHTAXEHHS Ta CTyNeHeM BMPa3HOCTI MOPONONiYHMX 3MiH Y MeviHLi 3a JaHUMW HEiHBa3VBHUX
TeCTiB.

Matepianu Ta metoau. Obctexwvnu 70 xBopux Ha XIB. [Mig yac BU3HAYEHHs CTYneHs BUPa3HOCTI MOPOMOrivHNX 3MiH Y
neviHui 3actocoByBanu HeiHBaaneHi Metoau. Metogom MJ1P BusHaumnu smict HBV-DNA B kposi, metogom I®A — HBeAg,
anti-HBe, TNF-a. CtatctiyHe onpautoBaHHs pe3yneraTtiB BUkoHanw B nporpami Statistica 13 for Windows (StatSoft Inc., No.
JPZ8041382130ARCN10-J).

Pesyniratu. Cepep xBopux Ha XI'B nepesaxatotb HBeAg-HeratueHi nauieHtn (78,6 %) 3 HasBHicTio anti-HBe (89,1 %).
YacrtoTta cepokoHBepCii HWx4a y XBopux 3i cTagiamu F 2—4 nopiBHaHO 3 nauieHTamu 3i ctagismu F 0-1 (85,7 % npotu
100,0 %, p < 0,05).

Hansuwuin piseHb HBV-DNA B kpoBi BcTaHOBReHO y HBeAg-no3anTBHMX nmauieHTiB nopisHsaHO 3 HBeAg-HeratvsHUMM 3i
cragismu F 0-1 (p < 0,05), cepen sikmx 83,3 % nauiexTis manu HBV-DNA >20000 1U/ml (83,3 % npotu 17,7 %). BipycHe
HaBaHTaxeHHs y HBeAg-no3utneHmx xBopux 3 aktmBHicTio A 0—1 Hanbinblwe (p < 0,05): B 4 pasu yacTiwe HBV-DNA 6yno
>20000 |U/ml nopisHsHO 3 HBeAg-Heratushumm (p < 0,05) A 0-1.

Bwmict TNF-a B cupoBartLi kpoBi xBopux Ha XI'B Buwmi, Hix y 3noposux (p < 0,05). Haneuwmii Bmict TNF-a B kpoBi — y
HBeAg-no3nTtuBHux xsopwx i3 F 2—4 nopisHsiHo 3 HBeAg-HeratmeHummn 3 F 2—4 (p < 0,05). CtyniHb BupasHocTi ibposy
neviHku kopentosas i3 pisHem TNF-a (r = 0,31, p < 0,05).

BucHoBku. Cepep xsopux Ha XI'B nepesaxatots HBeAg-HeratueHi (78,6 %). Ao y HBeAg-nosuTUBHUX XBOpUX HasBHE
F 01, BipycHe HaBaHTaxeHHs Hameuwle (p < 0,05). Y HBeAg-HeraTvBHMX navieHTiB y 2,7 pasa yacTiwe (p < 0,05) BipycHe
HaBaHTaxeHHs1 HBV-DNA >20000 IU/ml y pasi A 2-3, Hix npu A 0—1. Hansuwwii Bmict TNF-a B cuposatui kposi —y HBeAg-
NO3UTUBHMX XBOPUX i3 F 2—4 nopieHsiHo 3 HBeAg-HeraTvBHUMM navieHTamm Ta BignosigHum ibpo3om nediHkm (p < 0,05).
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B3aumoca3su HBeAg-ctatyca 60AbHbIX XpOHMUYECKUM renatutom B

¢ u3meHeHuamU copepxaHusl TNF-a B CbIBOPOTKE KPOBM, YDOBHEM BUPYCHOW HarpysKu
M CTeNeHbI0 BbIPaXKEHHOCTU MOP(POAOrUUECKUX U3MEHEHUH B NEYEHU

no AQHHbIM HEUHBA3UBHbBIX TECTOB

A. B. XenemeHAMK, E. B. Pa6okoHb, 0. K0. PabokoHb, K. B. KanallHuk

Llenb paboTbl — nccnenosatb Blaumocssian HBeAg-cratyca 60nbHbIX XpoHuyeckum renatutom B (XIB) ¢ copepxaHmem
TNF-a B CbIBOPOTKE KPOBW, YPOBHEM BUPYCHO HArpy3kii U CTEMEHbHO BbIPAXXEHHOCTY MOPCONOMMYECKIX U3MEHEHWIA B NEYEHN
MO AaHHBLIM HEVUHBA3VBHbIX TECTOB.

Matepuansl u metoabl. O6cnenosanu 70 GonbHbix XIB. Mpu onpegenerny ctenern BoipaXXeHHOCT MOPEONOrMyecknxX
M3MEHEHUI B NEYEHN NPUMEHSANN HenHBa3nBHble MeTogbl. Metogom lMUP onpeneneHo copepxanne HBV-DNA B kposw,
meTtogom MDA — HBeAg, anti-HBe, TNF-a. Ctatuctnyeckas obpabotka npoeaeHa B nporpamme Statistica 13 for Windows
(StatSoft Inc., No. JPZ8041382130ARCN10-J).

Pesyneratbl. Cpeay 6onbHbIX XIB npeobnagator HBeAg-HeratusHble nauneHTbl (78,6 %) ¢ Hannumem anti-HBe (89,1 %).
YacrtoTa cepokoHBepcumn Hke y 6orbHbIX Co cTagmamn F 2—4 no cpaBHeHWto ¢ naumeHTamm co ctaguamm F 0-1 (85,7 %
npotve 100,0 %, p < 0,05).

Cambiii Bbicokuin ypoBeHb HBV-DNA B kposwu onpegeneH y HBeAg-no3nTuBHbIX NaumeHToB no cpaBHeHuto ¢ HBeAg-Heratvie-
HbiMu co ctagusmu F 0-1 (p < 0,05), cpeam koTopbix 83,3 % naumneHTos umenu HBV-DNA >20000 1U/ml (83,3 % npotus
17,7 %). BupycHas Harpyska y HBeAg-nosutnBHbIX 60mnbHbIX ¢ akTMBHOCTBIO A 0—1 Bhicokas (p < 0,05): B 4 pasa valle
HBV-DNA 66110 >20000 1U/ml no cpasHexuto ¢ HBeAg-oTpuuatensHeivm (p < 0,05) A 0-1.

Cogepxanne TNF-a B cbiBopoTKe KpoBw 6onbHbIX XIB Bhiwe, Yem y 30opoBbix (p < 0,05). Camoe Bbicokoe cogepkaHne
TNF-a B kpoBu —y HBeAg-no3nTuBHbIX 6onbHbIX ¢ F 2—4 no cpaBHeHuto ¢ HBeAg-oTpuuatensHeiMm ¢ F 2—4 (p < 0,05).
CreneHb BblpaxeHHOCTH hrbpo3sa neyeHun koppenuposana ¢ yposHeM TNF-a (r = 0,31, p < 0,05).

BeiBogbl. Cpeay 6onbHbix XI'B npeobnapatotr HBeAg-HeratusHble (78,6 %). Mpu Hanuyum y HBeAg-nosuTuBHbIX 60mb-
Hbix F 0—1 BupycHas Harpyska camas Bbicokas (p < 0,05). Y HBeAg-HeraTiBHbIX NaLMeHToB B 2,7 pasa value (p < 0,05)
BupycHas Harpyaka HBV-DNA >20000 IU/ml npu A 2-3, yem npu A 0-1. Camoe Bbicokoe cogepkaHne TNF-a B CbIBOpOTKe
kpoBn —y HBeAg-no3nTuBHbIX 60MbHbIX ¢ F 2—4 no cpaBHeHUo ¢ HBeAg-HeraTMBHbIMY NaLMEHTAMM 1 COOTBETCTBYHOLLIMM

rbposom neyenm (p < 0,05).

Chronic hepatitis B (CHB) has a worldwide prevalence
of 3.9 % and is a global medical and social problem,
causing about 2 million deaths due to the development
and progression of HBV-associated liver cirrhosis and
hepatocellular carcinoma [1]. It is known thatin the natural
course of CHB, the formation of liver cirrhosis in a 5-year
cumulative incidence is estimated at 8-20 %. The annual
risk of liver decompensation in the presence of cirrhosis
and the development of hepatocellular carcinoma varies
between 1-5 % [1-4].

The natural course of CHB has significant variability,
which makes it difficult to monitor patients [5]. The rate of
progression of fibrotic changes in the liver largely depends
on the ability of the immune system to control viral load
[6,7]. In the process of replication, hepatitis B virus (HBV)
antigens can affect the immune response. Of particular
note is HBeAg, which plays a significant role in modulating
the immune response by reducing the efficiency of the T
cell [8]. Existing international recommendations have
some differences in the criteria that need to be determined
when monitoring patients with CHB to address treatment
tactics [4]. Only the recommendations of the American
Association for the Study of Liver Diseases (AASLD)
are not only more complex, but also necessarily take
into account the HBeAg status of the patient in relation
to morphological changes in the liver and viral load [9].

Cytokines play a leading role in the immunopatho-
genesis of CHB progression, with considerable attention
paid to tumor necrosis factor alpha (TNF-a). TNF-a is pro-
duced during inflammation by macrophages/monocytes
and is responsible for a wide range of signaling events
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in cells. It is not only a mediator of hepatotoxicity, but is
also considered an inducer of hepatocyte proliferation
and liver regeneration. However, in the long course of
the disease is involved in the formation and progression
of fibrotic changes in the liver [10].

The study of the immunopathogenesis of the pro-
gression of morphological changes in the liver in CHB
continues, taking into account the relationship between
changes in cytokine regulation and viral replication param-
eters. Liver biopsy is the «gold standard» for assessing
the degree of liver fibrosis. However, this study is invasive
and is accompanied by pain in 74 % of patients and
the development of complications in 5.6 % of patients [11].
Therefore, in modern conditions, non-invasive methods
for assessing morphological changes in the liver have
emerged, which are based either on biochemical blood
tests followed by mathematical modeling (fibrotest,
actitest) or imaging methods (elastometry) [12-14].
The choice of non-invasive diagnostic method requires
the doctor to take into account a number of factors that
may have a negative impact on the informativeness of
the data obtained. The use of elastography is limited
in patients with abdominal obesity and severe hepatic
steatosis, and the use of fibrotest is inappropriate in
patients with hyperbilirubinemia and severe intrahepatic
cholestasis due to high blood activity of gammaglutam-
yltranspeptidase [15]. However, the advantage of these
methods is their availability, low cost, no side effects for
patients during their implementation and the possibility of
repeated use to assess the dynamics of change, including
to assess the antifibrotic effect of treatment [12,16].

KnaloueBble cnoBa:

XPOHUYECKUI
renatur B,
HBeAg-cTaryc,
LIUTOKMHBI,
¢$1bPO3 neveHu.

Matonorua. 2021.
T. 18, Ne 1(51).
C. 80-85

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

81



82

OpuriHaAbHI AOCAIAXKEHHS

Aim

To investigate the relationship between HBeAg status
of patients with chronic hepatitis B with the content of
TNF-a in the serum, the level of viral load and the se-

verity of morphological changes in the liver according to
non-invasive tests.

Materials and methods

The study included 70 patients with CHB who were under
dispensary observation at the non-profit municipal enter-
prise “Regional Infectious Diseases Clinical Hospital” of
the Zaporizhzhia Regional Council. The age of patients
ranged from 20 to 78 years. The median age was 44.5
[35.0; 58.0] years. There were 24 women (34.3 %) and
46 men (65.7 %).

All patients were included in the study on a random
basis and with informed consent. Non-invasive me-
thods were used to determine the severity of fibrotic and
necro-inflammatory changes in the liver. The degree of
fibrosis in 52 patients was determined by elastometry,
in 18 fibrotest was performed. Necrosis-inflammatory
activity in 18 was assessed on the basis of actitect and
in 52 patients by the level of elevated serum alaninea-
minotransferase according to the classification of chronic
hepatitis (Los Angeles, 1994).

In all patients, a study of the quantitative content of
HBV-DNA in the blood was conducted by polymerase
chain reaction. The presence of HBeAg and anti-HBe
in the serum, the quantitative content of tumor necrosis
factor alpha (TNF-a) (Elabscience, USA) was determined
by enzyme-linked immunosorbent assay. Enzyme-linked
immunosorbent assays were performed on the basis of
the Scientific medical-laboratory center of Zaporizhzhia
State Medical University (Head — Prof. A. Abramov). A
control group of 30 healthy individuals was formed to
assess changes in serum TNF-a levels.

Statistical data processing was performed in
Statistica 13 for Windows (StatSoft Inc., No. JP-
Z8041382130ARCN10-J). The Mann-Whitney test was
used to assess the significant difference between quan-
titative traits in independent groups, and the x> method
was used between qualitative traits. Correlation analysis
was performed by the Spearman method.

Results

Analysis of the frequency of HBeAg detection in the se-
rum of patients with CHB showed a predominance of
HBeAg-negative patients, part of whom was 78.6 %
(55 of 70). HBeAg/anti-HBe seroconversion analysis
showed the presence in the serum of the majority of
HBeAg-negative anti-HBe patients, namely in 89.1 %
(49 of 55). Comparison of the frequency of HBeAg/an-
ti-HBe seroconversion in HBeAg-negative patients with
varying degrees of morphological changes in the liver
(according to non-invasive tests) found a lower rate
of seroconversion in patients with F 2—4 liver fibrosis
stages, compared with patients with early liver fibrosis
F 0-1 (85.7 % vs. 100.0 %, x> = 5.14, P < 0.05).
The frequency of anti-HBe detection did not depend on
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the severity of necrotic-inflammatory changes in the liver
(P > 0.05) (Table 1).

According to the results of the studies, it was found
that HBeAg-negative patients predominated among pa-
tients with CHB, regardless of the liver fibrosis severity
(P > 0.05). Thus, in the presence of initial liver fibrosis
manifestations, the share of HBeAg-negative patients
was 85.0 % (34 of 40), and in the presence of F 2—4
fibrosis —70.0 % (21 of 30).

Analysis of viral load depending on HBeAg status and
the severity of fibrotic changes in the liver showed that
the highest level of HBV-DNA in the blood was found in
HBeAg-positive patients with early liver fibrosis stages,
which probably exceeded the same in HBeAg-negative
patients with similar liver fibrosis stages (P < 0.05). This
pattern was confirmed by a greater number of patients
with HBV-DNA levels in the blood above 20.000 1U/ml
(83.3 % vs. 17.7 %), compared with HBeAg-negative
patients with F 0-1 liver fibrosis stages. There were no
statistically significant (P > 0.05) relationships between
the dependence of viral load on HBeAg status in patients
with CHB with F 2—4 liver fibrosis stages (Table 2).

Analysis of the frequency of patients detection with
CHB with different HBeAg status showed no statistically
significant relationship with the severity of necro-inflam-
matory changes in the liver (P > 0.05). In the presence
of A0-1 degree of necro-inflammatory activity in the liver,
the share of HBeAg-negative patients was 81.4 % (48
of 59), and in the presence of A 2-3 degree — 63.6 %
(7 of 11).

The level of viral load in HBeAg-positive patients with
A 0-1 severity of necrosis-inflammatory process was
higher (P < 0.05), compared not only with HBeAg-neg-
ative patients with a similar level of necrosis-inflamma-
tory process, but also compared with HBeAg-positive
patients with A 2-3 degree of necro-inflammatory ac-
tivity (P < 0.05). The established pattern is confirmed
by almost 4 times more frequent detection of HBV-DNA
>20000 IU/ml in HBeAg-positive patients compared
with HBeAg-negative (81.8 % vs. 20.8 %, x> = 15.24,
P < 0.05) in the A 0-1 presence. In HBeAg-negative
patients, a significant relationship was found between
the frequency of HBV-DNA viral load detection (>20000
IU/ml) with the severity of necro-inflammatory activi-
ty, which confirms 2.7 times more frequent viral load
detection of this level (57.1 % vs. 20.8 %, x*> = 4.24,
P < 0.05) in the presence of A 2-3 necro-inflammatory
activity (Table 3).

According to the results of the analysis of TNF-a
content in the serum of patients with CHB, it was found
that the content of this cytokine was higher than in healthy
individuals (P < 0.05), regardless of HBeAg status and
the severity of morphological changes in the liver ac-
cording to noninvasive tests. However, the highest content
of TNF-a in blood serum was registered in HBeAg-positive
patients with F 2—4 liver fibrosis degrees, compared with
HBeAg-negative patients and the corresponding severity
of liver fibrosis (P < 0.05) (Table 4). The established
pattern was confirmed by the detection of a direct cor-
relation by Spearman’s method between the severity of
liver fibrosis and the level of TNF-a in serum (r = 0.31,
P < 0.05).
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Table 1. Frequency of HBeAg/anti-HBe seroconversion in HBeAg-negative patients with varying degrees of morphological changes in the liver
according to the results of non-invasive tests, abs (%)

HBeAg-negative patients with CHB (n = 55)
Necrotic-inflammatory changes
F0-1(n = 34) F2-4(n = 21) A0-1(n = 48) A2-3(n =7)

anti-HBe-positive 34 (100 %) 18 (85.7 %)* 46 (95.8 %) 6 (85.7 %)

*: the difference is significant compared with HBeAg-negative patients with F 01 liver fibrosis stages (P < 0.05).

Table 2. Viral load in patients with CHB depending on HBeAg status and the liver fibrosis severity, Me [Q,,; Q,] or abs (%)

257

Patients with CHB (n = 70)
F0-1(n = 40)

F2-4(n = 30)

HBeAg positive (n = 6) HBeAg negative (n = 34) HBeAg positive (n = 9) HBeAg negative (n = 21)
HBV-DNA, IU/ml 15x10°[6.2 x 104, 2.0 x 107 1.1 x 10°[1.5x 10% 1.0 x 10* 5.6 x 10°[5.0 x 10; 5.3 x 10°] 1.9 x 10°[2.5 x 102 7.2 x 10]
HBV-DNA <2000 IU/ml, abs (%) 1(16.6 %) 19 (55.9 %) 3(33.3 %) 11(52.4 %)
HBV-DNA 2000-20000 IU/ml, abs 0 9(26.5 %) 1(11.1 %) 2(9.5 %)
(%)
HBV-DNA >20000 IU/ml, abs (%) 5(83.3 %) 6 (17.7 %) 5(55.6 %) 8 (38.1 %)

*: the difference is significant compared to HBeAg-positive patients with F 01 liver fibrosis stages (P < 0.05).

Table 3. Viral load in patients with CHB depending on HBeAg status and the severity of necro-inflammatory changes in the liver, Me [Q,,; Q, ] or abs (%)

257

Patients with CHB (n = 70)

A0-1(n = 59) A2-3(n = 11)

HBeAg positive (n = 11) HBeAg negative (n = 48) HBeAg positive (n = 4) HBeAg negative (n = 7)
HBV-DNA, [U/ml 2.9x10°05.6 x 104, 2.0 x 107 1.1 x103[1.6 x 104, 1.2 x 10°]* 6.3 x 10°[5.0 x 10"; 4.3 x 10°]* 4.9 x 10¢[5.2 x 10% 9.8 x 10]
HBV-DNA <2000 1U/ml, abs (%) 2(18.2 %) 27 (56.3 %) 2(50.0 %) 3(42.9 %)
HBV-DNA 2000-20000 IU/ml, abs 0 11(22.9 %) 1(25.0 %) 0
(%)
HBV-DNA >20000 IU/ml, abs (%) 9(81.8 %) 10 (20.8 %)* 1(25.0 %) 4(57.1 %)™

*: the difference is significant compared to HBeAg-positive patients with necro-inflammatory activity A 0-1 in the liver (P < 0.05); **: compared with HBeAg-negative patients
with necro-inflammatory activity A 0-1 in the liver (P < 0.05).

Table 4. The content of TNF-a in the serum of patients with CHB depending on HBeAg status and the degree of morphological changes in the liver
according to non-invasive tests, Me [Q,; Q]

Healthy people | Patients with CHB (n = 70)
(n = 30)

The severity of liver fibrosis

TNF-a, pg/ml 2.6 [0.04;3.02] F0-1(n = 40) F2-4 (n = 30)
HBeAg-positive (n = 6) HBeAg-negative (n = 34) HBeAg-positive (n = 9) HBeAg-negative (n = 21)
4.01[3.50; 4.46]* 4.42[3.02; 5.40]* 14.27 [13.35; 18.23]* 4.93 [3.50; 6.37]***

The severity of necro-inflammatory changes in the liver

TNF-a, pg/ml 2.6[0.04; 3.02] A0-1(n = 59) A2-3(n = 1)
HBeAg-positive (n = 11) HBeAg-negative (n = 48) HBeAg-positive (n = 4) HBeAg-negative (n = 7)
4.04 [3.50; 14.00]* 4.39[3.02; 5.89]* 16.25[13.81; 19.86] * 5.80 [4.43; 14.98]*

*: the difference is significant compared to healthy (p < 0.05); **: the difference is significant compared with HBeAg-positive patients with F 2—4 liver fibrosis stages
(P < 0.05).

Discussion due to compulsory vaccination. On the other hand, we
observe an increase in the proportion of patients in older
age groups in whom seroconversion occurred with the ap-
pearance of anti-HBe in the long-term natural course of
CHB [17,18]. The occurrence of mutations in the pre-core
[core region with subsequent loss of HBeAg expression

According to modern literature, HBeAg is considered as
an antigen of the virus, which when circulating in the blood
of patients with CHB, is able to change the immune
response. This leads to decrease in the effectiveness
of the cellular immune response [17,18]. However, most ) R i s N
researchers today note that HBeAg-negative patients while maintaining high HBV repllc?tlve activity is not
predominate among patients with CHB [19,20]. According ~ €Xcluded [17,18,20]. HBeAg-negative CHB may have
to the results of our study, it was also recorded that an unstable course with persistent necro-inflammatory
HBeAg-negative patients predominate among the exam- changes in the liver and viral load levels above 2000 1U/
ined patients with CHB, the share of whomis 78.6 % (55 Ml [21]. The data obtained in our study also to some ex-
of 70). Such changes in the structure of patients with CHB ~ tent demonstrate the instability of HBeAg-negative CHB,
currently have two main explanations. On the one hand, namely in HBeAg-negative patients 2.7 times more often
this is due to the decrease in the number of young people (P < 0.05)was detected viral load above 20000 IU/ml in
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the presence of necro-inflammatory activity A2-3 than in
the presence of A 0-1.

Immunopathogenetic mechanisms of morphological
changes progression in the liver of patients with CHB
today continue to be studied. It is known that in CHB,
the immune response to virus antigens is ineffective. This
leads to almost continuous necro-inflammatory activity,
the appearance of a stable regenerative reaction in the
liver. These processes are accompanied by the transfor-
mation of stellate liver cells into activated myofibroblasts
with excessive production and accumulation of extracel-
lular matrix components, which leads to the progression
of fibrotic changes in the liver [22-24]. Cytokines play
a leading role in the progression of fibrotic changes in
the liver. Particular attention is drawn to cytokines that
have pro-inflammatory and profibrogenic properties, in
particular TNF-a [24,25]. According to researchers [24,25],
the level of increased TNF-a in the serum correlates with
severe liver fibrosis and more pronounced inflammation.
According to the results of our study, a relationship was
found between the level of this cytokine elevation from
HBeAg status and the degree of liver fibrosis in patients
with CHB. The highest content of TNF-a in blood serum
was recorded in HBeAg-positive patients with F 2—4 liver
fibrosis stages, compared with HBeAg-negative patients
and the corresponding liver fibrosis degree (P < 0.05).
The established pattern can be explained on the one hand
by the negative effect of HBeAg on the cellular immune
response [17,18], on the other hand by the increase in
activity of stellate cells, which show very high sensitivity
to anti-inflammatory cytokines, and the ability of TNF-a
to prevent stellate cell apoptosis [26-28].

Conclusions

1. HBeAg-negative patients predominate among pa-
tients with CHBin 78.6 % with seroconversion of HBeAg/
anti-HBe in 89.1 %. In the presence of HBeAg-negative
patients with liver fibrosis F 2—4 degree, the frequency
of seroconversion is lower compared with patients with
initial stages of liver fibrosis F 0-1 (85.7 % vs. 100.0 %,
X2 = 5.14,P < 0.05).

2. HBeAg-negative patients predominate regardless
of the severity of liver fibrosis (85.0 % at F 0-1 and
70.0 % atF 2-4). In the presence of HBeAg-positive pa-
tients with CHB in the initial stages of liver fibrosis, the viral
load is the highest (P < 0.05) due to the higher number
of patients with HBV-DNA levels above 20000 IU/ml
(83.3 % vs. 17.7 %), compared with HBeAg-negative
patients with stages of liver fibrosis F 0-1.

3. HBeAg-negative patients predominate among
patients with CHB, regardless of the severity of necro-in-
flammatory changes in the liver (81.4 % at A 0-1 and
63.6 % atA2-3). In HBeAg-positive patients with the se-
verity of the necro-inflammatory process A 0—1 viral load is
higher (P < 0.05), compared with both HBeAg-negative
patients with A 0—1 and HBeAg-positive patients with A
2-3 (P < 0.05). HBeAg-positive patients have 4 times
more often (P < 0.05) HBV-DNA level >20000 U/ml,
compared with HBeAg-negative in the presence of A
0-1. HBeAg-negative patients are 2.7 times more likely
(P < 0.05) to have a viral load of HBV-DNA >20000 U/
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ml in the presence of necro-inflammatory activity A 2-3
than in the presence of A 0—1.

4. In patients with CHB, the content of TNF-a in
the serum, regardless of HBeAg status and the se-
verity of morphological changes in the liver according
to non-invasive tests is higher than in healthy people
(P < 0.05). The highest content of TNF-a in blood serum
is registered in HBeAg-positive patients with degrees
of liver fibrosis F 2-4, compared with HBeAg-negative
patients and the corresponding severity of liver fibrosis
(P < 0.05).
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MeTa po60Tu — eKCnepuMEHTanbHUM LUMSIXOM BiATBOPUTY Ta BU3HAYUTU MOPOChYHKLIOHAmNbHIA CTaH LUMTOBUAHOT 321031
(LL3) nnopa wypa nig BnavBoM MaTepUHCHKO-MI0Q0BMX iHGEKLIN, WO cnpuduHeni Escherichia coli, Staphylococcus aureus
i Klebsiella pneumoniae.

Matepianu Ta meToau. BukoHanu KOHTpONbOBaHE ekcrnepuMeHTanbHe AoCnigkeHHs 3 GrokoBo paHaomisavieto Ha 85
cammuax Lwypis nonynsauii Wistar Albino Glaxo, sikux 3anexHo Big rpynu (mpu3Hadanv BUNagkoBo) 4O BariTHOCTI He iHADiKy-
Banu uu iHdpikysanm E. coli, S. aureus i K. pneumoniae. 3giichnnu natomopdonoriyHe gocnimkents 37 W3, wo otpumani
Bif LLypSYMX Mo4iB, BUKOPUCTOBYIOYM KOMMMEKC METOAIB: FCTOMNOMYHMX (3abapBneHHs reMaTokCuniHOM Ta eo3nHOM, 3a
Mannopi), Henpsimoi imyHodbnyopecueHuii 3 3actocyBaHHaM MKA o T4, konareny | i lll Tvnis, IL-6 Ta TNF, mopdomeTpii
(BUMiptoBaHHS MOPOdYHKLIOHaNbHUX NokasHWkiB y nporpami Imaged). CTaTUCTUYHMIA aHani3 BUKOHANMK Y MporpamMmHoMy
cepepoBuLi R i3 nigkntoveHHsm naketiB «ggplot», «dplyr», «pastecsy, «graphics» ansa sukoHaHHs Tecty Lanipo-Binka,
3aCcToCyBaHHs kpuTepito baptnetta Ta metogy bokca—Kokca, ans aucnepcintoro aHanisy (ANOVA) ta nobynosu rpadikis.
HynboBy rinotesy Npo BiACYTHICTb BiAMIHHOCTEN MixX rpynamu Bigkuganu, Konu BiporigHicTs NOMUIKM (p) He NepeswLLyBana
MOMMIIKY nepLuoro poay, BctaHosneHy sk 0,001 (p < 0,001).

Pesynbratu. Y WWTOBMAHKX 3ano3ax Nrogis Big Matepis, WO iHdikoBaHi E. coli, S. aureus i K. pneumoniae, NOPIBHSHO 3
TPYNOI0 KOHTPOIHO BU3HAYaM CTaTUCTUYHO BiporigHe 30inbLueHHs aiameTpa Ta noLwi dhonikyna, nnoLli konoiay, BUCoTv Ta
MOLLi TMPOLMTY, IHTEHCUBHOCTI Ta NIOLLi CBIiTiHHS chonikynspHUX TMPOLMTIB i konoify y npenapatax, 06pobnexnx MKA oo
T4, nnowi conyopecueHuii konareHy | Ta Ill Tunie, a TakoX 3MEHLLIEHHS NOLLi SAPa LOAO MIIOLLi LUTONasMu, Lo NO3HaUM-
10CS 3MEHLLUEHHAM S4EPHO-LIMTONAa3MaTUYHOIO BifHOLWEHHS. HanbinbLui cTaTUCTUYHI BigMIHHOCTI MOPAOMYHKLIOHANBbHIX
MokasHwKiB Big Hopmu cnoctepiranu y L3 nnoais BiA Matepis, iHikoBaHux S. aureus.

BucHoBku. 3MiH1 MOPOdYHKLOHANBbHUX MapamMeTpiB LUMTOBMAHOI 321031 NOAIB LLYPIB, WO 3a3Hanm BBy MaTepuH-
CbKO-NNoAoBMX iHAeKUin, cnpudnHerux E. coli, S. aureus i K. pneumoniae, € 0QHOCNPSMOBAHUMM | CTATUCTUYHO BIpOTigHO
BiZPI3HSAOTLCA Bif TVX, LLO PEECTPpyioTb Npu GisionoriyHoMy opraHoreHesi. BoHu BignoBigaoTb NiABULLEHHIO CEKPETOPHOI
aKTVMBHOCTI 321031 Ta CBiYaTb NPO NPUCKOPEHHS TEMMIB BU3PIBaHHS OpraHa.

The morphofunctional state of the fetal thyroid gland in maternal-fetal infections
caused by Escherichia coli, Staphylococcus aureus and Klebsiella pneumoniae

P. S. Talapova, I. V. Sorokina

Aim - experimental modelling and determination of the morphofunctional state of the thyroid gland of a rat fetus in mater-
nal-fetal infections caused by E. coli, S. aureus and K. pneumoniae.

Material and methods. We conducted a controlled experimental study with block randomization on 85 female Wistar Albino
Glaxo rats, which, depending on the group assigned randomly, were infected or not with E. coli, S. aureus and K. pneumoniae
before pregnancy with subsequent pathomorphological examination of 37 thyroid glands obtained from rats’ fetuses. The set
of methods was applied: histological — HE and Mallory staining; indirect immunofluorescence: moAb to T4, types I and llI
collagen, IL-6, and TNF; histomorphometry using ImageJ software. Statistical analysis was performed with the R environment
and packages “ggplot”, “dplyr”, “pastecs”, “graphics” for Shapiro-Wilk test, Bartlett’s test, Box-Cox method, ANOVA, and plotting.
The null hypothesis was rejected in cases when an error probability (P) did not exceed the type | error setat 0.001 (P < 0.001).

Results. In the thyroid glands of fetuses obtained from mothers infected with E. coli, S. aureus and K. pneumoniae, in com-
parison with the control group, a statistically significant increase in the following morphofunctional parameters was determined:
the diameter and area of the follicle, the area of the colloid, the height and area of the thyrocyte, the intensity and area of
the fluorescence of the follicular thyrocytes and colloid, in samples labeled MoAb to T4, the intensity of the fluorescence of
collagen types | and Ill; a decrease in the area of the nucleus in relation to the area of the cytoplasm, which was reflected in
a decrease in the NCR index. The most pronounced differences in morphological and functional parameters from the norm
were found in the thyroid gland of fetuses from mothers infected with S. aureus.

Conclusions. The revealed changes in the morphofunctional parameters of the thyroid gland of a rat fetus, which experienced
the influence of maternal-fetal infections caused by E. coli, S. aureus and K. pneumoniae, are unidirectional and statistically
significantly different from those recorded during physiological organogenesis. They correspond to an increase in the gland’s
secretory activity and indicate the acceleration of organ’s maturation.
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MopdodyHKLMOHAAbHOE COCTOAHUE LUUTOBUAHOM )KeAe3bl NA0AA
Ha poHe MaTepUHCKO-NAOAOBBIX MH(DEKLUH, Bbi3BaHHbIX Escherichia coli,
Staphylococcus aureus u Klebsiella pneumoniae

M. C. Tananosa, U. B. CopokuHa

Lienb paboTbl —3KCnepUMeHTanbHbLIM MyTeM BOCMPOU3BECTY W ONpeaeniTb MoptodyHKLMOHaNBHOE COCTOSIHUE LMTOBUAHOM
xenesbl (LLPK) nnoga kpbIChl Nog BNMSIHUEM MaTepUHCKO-NIOA0BbIX MHAEKLIA, Bbi3BaHHBIX E. coli, S. aureus n K. pneumoniae.

Matepuanbi n metoabl. [1poBeAeHO KOHTPONMPYEMOE SKCNEPUMEHTaNbHOE UCCReaoBaHue ¢ 6rIokoBOV paHAOMU3aLMel Ha
85 camkax kpbic nonynsiumm Wistar Albino Glaxo, koTopble B 3aBUCKMOCTY OT rpynnbl (Ha3Havanm cryvaiiHbiM 06pasom) [o
6epeMeHHOCTV noaBepranich Unu HeT nHduumpoBaHwio E. coli, S. aureus n K. pneumoniae. MNatomopdonorniecku uccne-
fosanu 37 LK, nonyyeHHbIX OT 1X NII0AOB, C UCMONL30BaHWEM KOMMEKca METOA0B: MMCTONOrMYECKMX (OKpacka reMmaTok-
CUINMHOM 1 3031HOM, No Mannopu), HenpsiMoi UMMyHodnyopecLieHLmn ¢ npumeHernem MKA k T4, konnarexa | v [l Tunos,
IL-6 1 TNF, mopcbomeTpum (3amepbl MopodyHKLIMOHarbHbIX NMokasatenen B nporpamme Imaged). Ctatnctuyeckuin aHanms
BbIMNOMHEH B NporpaMMHoN cpefe R ¢ nogkntoueHnem naketoB «ggplot», «dplyr», «pastecs», «graphics» ans npoeeaeHns
TecTa LLlanupo-Yunka, npumeHenus kputepus baptnetta n metoga bokca—Kokca, ansa ancnepcmonHoro aHanmaa (ANOVA)
1 NOCTPOeHNs rpadpmkoB. Hynesyto runotesy 06 OTCyTCTBUM pas3nuumii Mexay rpynnamy oTopachiBani, Korga BEpOsSiTHOCTb
oLmbKM (p) He NpeBbilana owmbKy Nnepeoro poga, yctaHoeneHHyto kak 0,001 (p < 0,001).

Pesynktathl. B LMTOBMAHBIX Kenesax NiofoB OT MaTepen, MHpMUMpoBaHHbIX E. coli, S. aureus n K. pneumoniae, o cpaBHEHWIO C
TPYNNoi KOHTPOIS ONpEeSEenn CTaTUCTUYECKM JOCTOBEPHOE YBENMYEHVIE AMAMETPa U NroLLaam (onnukyna, nnoLLaam konnowaa,
BbICOTbI V1 NMOLLAAN TMPOLWTA, MHTEHCMBHOCTM U MIIOLLAAN CBEYEHUS (DONMKYNSpHBIX TYPOLMTOB W KONMovaa B npenaparax,
obpabotaHHbIx MKA k T4, nnowaau dnyopecueHuym konnareHos | u |l Tuno., a Takke yMeHbLUEHWE NNOLLAM SAPa B OTHOLLEHUM
NIOWaan LMTONMasMbl, YTO OTPA3WOCh B YMEHbLUEHWM SAEPHO-LIMTONNIA3MaTUYeCcKoro oTHowweHus. Havnbonee BblpaxeHHble
0TNN4Mst MOPHOHYHKLIMOHATBHBIX NAapaMETPOB OT HOPMbI 06HaPYeHb! B LLK nnogos oT Matepei, MHpUUMPOBaHHBIX S. aureus.

BbiBoapbl. V3ameHeHns MopdhoyHKLUMOHAMbHBIX MapaMeTpoB LUMTOBUAHON Xenesbl Nofa KpbiChl, UCTbITABLLEro BAUSHWE
MaTEPUHCKO-NNOAOBBIX MH(EKLMIA, BbI3BaHHbIX E. coli, S. aureus n K. pneumoniae, ofjHOHaNpaBneHbl U CTaTUCTAYECKN
[OCTOBEPHO OT/IMHAOTCS OT 3aperMcTpUpOBaHHbIX NpY M3NONornieckom opraHoreHese. OHY COOTBETCTBYHOT MOBbILLIEHNIO

CeKDETOpHOVI AKTUBHOCTW XXenesbl U CBUAETENbCTBYOT 06 YCKOpEeHUM TEMMNOB CO3peBaHUA opraHa.

Bigomo, wo knoyosuMK haktopamu y npouecax pos-
BWUTKY CyCninbCTBa € MOKPaLLEHHs 300pOB’S HaLLaaKis,
0c00NMBO B YacK BiICbKOBMX KOHAMIKTIB, rrnobarbHoro
NOTENMIHHS, MPUPOAHMX KaTakmiaMiB i naHaemin. Came
TOMY naTororis nepuHaTanbHOro Nepiogy BUKMUKAE
Yyumanui iHTepec y nikapis. Kpim Toro, BUB4eHHS ii MOp-
¢honoriyHoro cybeTpaty 3a TUX UM HLLIKX YMOB @€ 3Mory
pO3pOGNATM HOBITHI METOAM NPOINAKTHKY Ta CBOEYACHOT
[iarHOCTWKW Pi3HMX 3aXBOPIOBaHb Y AiTEN.

[MpoTSrom 0CTaHHiX pokiB 0COBNMBUI IHTEPEC HAaYKOB-
LiiB i NpaKTUYHUX NiKapiB NPUKYTUI A0 BHYTPILLIHLO0YTPOO-
HUX iHdpekuin (BYI), siki nocigatoTb Baxnuee MicLie cepen
MPUYKH NepuHaTanbHol CMepTHOCTI Y cBiTi [1]. BBaxatoTb,
wo 36ygHukamu BYI € 3pebinbworo Bipycu [2], ane
OCTaHHIM 4aCcoM yCe YacTillle PeECTPYOTb BUMAOKM BHY-
TpilLHBLOYTPOBHOT 3arvbeni nnoza, Lo NoB’si3aHi 3 6akte-
pianbHUMK IHDEKLIAMK, SK-OT BUKNKaHUMK Escherichia
coli, Staphylococcus aureus i Klebsiella pneumoniae
[3-5]. Omxe, cTpyKTYpa nepuHaTanbHoi natonorii noTpe-
6Ye NPOOBKEHHS BUBYEHHS NSl SMEHLLEHHS HETaTUBHUX
Hacnigkis BiACYTHOCTI OiarHOCTUYHOI HAaCTOPOXEHOCTI
cepef Nikapis LLOAO XPOHIYHUX NATEHTHWX BakTepianbHUX
iHCDEKLiN Yy BariTHUX.

Kpim TOro, 4yepes naHgemito COVID-19, ykpaw
BaXXIIMBO BMITV KOMMIIEKCHO OLLiHIOBATM PU3WKKM Ta Npo-
rHO3yBaTV i paHHi, 1 BiadaneHi Hacniakn iHgikyBaHHA
XIHOK Mif Yac BariTHOCTI, L0 3aBXaW CynpOBOMKYETLCS
imyHocynpecieto [6,7]. Yepes e icTOTHO niaBMLLYETLCS
pu3mK iHgikyBaHHs SARS-CoV-2 3 po3BuTKOM Hagani aB-
ToiHdeKLUi, Lo BUKIMKaHa NpeacTaBHUKaMu Mikpobioma
ntoauHu [8,9]. PodyMiHHA MopdhonoriyHmnx HaciakiB agan-
TaLiHO-KOMMEHCaTOPHUX NPOLECB, LLO BifbyBaloTbCS B
opraHax i cuctemax nnoja B Lie Yac, 4acTb 3MOry B4acHO
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BXUTW HEOOXigHUX AiarHOCTUYHO-MPOINAKTUYHKX 3aX0-
JiB LLIoA0 NepeayacHoi iHBanigusaLii Ta cMepTi aiten.

Y baxoBinn nitepatypi onucaHi MopodyHkKLio-
HamnbHi CTaHW LUMTYHKOBO-KULLKOBOI, CEYOBUAINbHOI Ta
afjpeHanoBoi CUCTEM 3a YMOB MaTePUHCLKUX IHAEKLi,
WO cnpuynHeHi mikpobioToto nioanuHm [10-12]. Ane
wmToBMaHa 3anosa (LLU3), sika Bigirpae Bkpait Baxvsy
porb y npoLiecax oHToreHesy [13,14], B LbOMY KOHTEKCTi
3anMLaeTbCa He BMBYEHOW. [OLiNbHICTb BUBYEHHS
MiATBEPIKYETHCA BEIMKOK KIMbKICTIO BXE BUKOHAHMX
eKCnepMMEHTaNbHUX JOCTiMKeHb, MeTa SKuX nonsrana
y BU3HauYeHHi ocobnueocTen rictoapxitekToHiku LLU3 y
Pi3HMX eTionaToreHeTUYHUX YMOBax MOPIBHSHO 3 ¢hi3io-
noriyHMm ctaHom [14-17]. Ak ekcnepumeHTanbHMUX
TBapuH 30e6inbLIOro BUKOPVUCTOBYBaNM LLYPIB, OCKINbKY
BOHMW MatoTb reHOM, Lo Ha 95 % nopaiGHWIA A0 NHACHKOro
[18,19]. ins oujiHtoBaHHA MOPOdYHKLIOHANBHOTO CTaHy
OpraHiB i CUCTEM MIOAVHU BMPOLOBX MepuHaTansHOro
nepiozly BBaxatoTb [JOPEYHUM BMBYATM 3MiHW B OpraHax
came Lypsuux nnogis [20,21].

Merta po6otu

EkcnepuMeHTanbHUM LLSIXOM BiATBOPUTY Ta BUSHAYUTU
MOPhOMYHKLIOHAMBHMIA CTaH LWMTOBWAHOI 3ar03u nnoaa
LLlypa Mig BMIIMBOM MaTepuHCHKO-MII0A0BMX iHADEKLN, Lo
cnpuunHeHi Escherichia coli, Staphylococcus aureus i
Klebsiella pneumoniae.

Marepianu i meToAU AOCAIAKEHHA

Ha 6asi ekcnepumeHTanbHoi GionoriyHoi KniHiku Ta
kacbegpu naTonorivyHoi aHaToMmii XapKiBCbKOro HaLio-

KnaloueBble cnoBa:

LUMTOBUAHAS
Xenesa, NAoA,
KpbICbl Buctap,

KULleYyHasa nanouka,

30AOTUCTBIN
CTadUNOKOKK,
knebcrenna
NHEBMOHMH,
MaTEPUHCKO-
NAOAOBbIV 0OMEH,
MHOEKUMOHHbIE
OCAOXHEHUS
6epemeHHOCTH.
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OpuriHaAbHI AOCAIAXKEHHS

HanbHOTO MEAMYHOrO YHIBEPCUTETY NS MOPIBHSAHHSA
CTPYKTYPHO-(DYHKLiOHaNbHOI KapTuHu W3 wypsunx
nnoaie 3a HeobXiAHUX YMOB 34INCHUNM KOHTPONbLOBAHE
eKcnepuMeHTanbHe AOCHIMKEHHS 3 GrIOKOBOKO paHAOMi-
3auieto Ha nabopaTopHKX TBapuHaxX — 85 cammusx LypiB
nonynsuii Wistar Albino Glaxo (WAG, m. Xapkis, YkpaiHa).
[ani BukoHanu natomopdonoriyHe JocnimkeHHs 37
L3 Big ixHix nnopis. Qu3aitH gocnimkeHHs 6asyBaBcs
Ha BigoMux Lypsumx mogensx [10-12,20]. OcHoea ans
€KCrepUMEHTanbHOrO AOCHIMKEHHS — NaTeHT YKpaiHu
Ne 108806 «Cnoci6 MogentoBaHHs BHYTPILLHBOYTPOBHOTO
iHGpiKyBaHHS nroda Ta HOBOHAPOMKEHOIO SiK HACHiaKy nig-
rOCTPOro iH(PeKLIiNHO-3ananbHoro npouecy matepi» [21].

BrnokoBa paHaoMisaLlis monsrana B TOMy, LLO BCi yMO-
BY BUKOPVCTOBYBaNM TirNbky pas3, NepLL Hix Oyab-sika 3 HiX
Tpannsanacs Bapyre, TO6T0 B MeXax KOXHOro 6rioky gocni-
IDKEHHS! NOPSAOK po3TallyBaHHS yMOB OyB BUNaaKOBUM;
Lie AOMOMOITIO BUKIIOYNTI MOXIUBICTb NependadeHHs
yyacHukamm nepebiry nogin. Po3mipn 6rnokis Bignosiga-
M KiNbKOCTi TBapuH abo 0b'ekTiB, 3 skumm BinbyBanacs
B3AEMOAIS!, OKPEMO ANs KOKHOrO eTany eKCrepUMEHTY.
[na ocninneHHs y4acHUKIB AOCTIMKEHHS Ta NPUXOBY-
BaHHs iH(hopMaLlii PO KOHTPONbLOBaHWIA BMMB Nif Yac
€KCMepUMEHTY Mofin TBapuH 3a rpynamu BinOyBaBcs
BUMNAAKOBMM YMHOM 3a [JOMOMOroK MOGINbHOroO 3acTo-
CyHKy «[eHepaTop BMNAAKOBUX ymnceny». KOXHIA KmiTui,
TBapWHi Ta 3pa3koBi aHanoriYHo npucaotoBany 12-3HaquHi
LmMdpoBi koaw, 3a3aaneriapb 3reHepoBaHi 3a JONOMOrow
moBw 3anuTiB SQL. Kpim Toro, BCix camuub EKCNOHYBanm
[0 CTPeCy Yepes iH'EKLiHUI LLNSX YBEAEHHS CyCreHsii 3
GakTepianbHUMK KniTHamm abo Boay Ans iH'ekuii. Knitku
[0 i nicns MaHinynALii BUNaakoBo NO3MIHHO MpauiBHUKA
BiBapit0 NepecTaBnsanm 3 MicLis Ha MicLe.

[ns yyacTi B eKCnepuMEHTI BCTAHOBWIIN KpuTepii
BKIMIOYEHHS TBapuH: BuA — Wypu nonynsadii WAG; ka-
paHTUH — apanTauis Nicns TPaHCMOPTYBaHHS Y rpyroBin
isonAuii 3 BUkOpUCTaHHAM Bap’ €pHOI CUCTEMU HE MeHLLe
Hix 10 £i6; ogHaKoBi YMOBW YTPUMAHHS, MOBHOLLHHWIA
Xap4oBuIA paLioH — KOMBIKOPM i3 NOAOBaHMM MPEMIKCOM;
nependavyBaHuii MikpobionoriyHWIA cTaTyc — NosinweHi
KoHBeHUiHi (Minimal Diseases); Temneparypa Tina Ha
MomeHT ornsagy — 38,5-39,5 °C; Bik: Ans camuub —
8-10 micsauis, ana camuis — 10-12 micsauis; Bara: ons
camunup — 210-230 r, gns camuis — 300-335 r; dpisio-
MOTYHUIA PEnPOdYKTUBHWUIA CTaH — AudepeHLinoBaHi
BTOPWHHI CTaTeBi O3HaKW, ANS camuub — ecTpanbHui
umkn TpueanicTio 4-5 gHis, nulligravida; BigcyTHiCTb
HasIBHUX CUMMTOMIB BiJOMVX 3aXBOPIOBaHb.

HeobxigHa KinbKicTb ekcrnepyMeHTanbHUX TBapyH,
Lo BigNoOBIgany KpUTepisM BKIOYEHHS, BUNAAKOBO
nogineHa Ha 4 rpynu. I'pyna Ne 1 (gani — MC, «Mothers,
Control»,n = 10) —KoHTpOrbHa, NpeacTaBneHa TBapu-
HaMmw, KM 0HOPa30Bo NiaLwkipHo (0 foba ekcnepumeH-
Ty) Ta TpWYi BHYTPILLHBOO4EPEBIHHO BBOAWIN BOAY ANS
iH'ekuin y posi 0,1 mn (10, 20 i 30 goba ekcnepuMeHTy).
Mpynu Ne 2-4 (pani — MEC, «Mothers, Escherichia
colin,n = 25; MSA, «Mothers, Staphylococcus aureus»
(n = 25); MKP, «Mothers, Klebsiella pneumoniae»,
(n = 25) — ekcnepumeHTanbHi rpynu LOCHIAKEHHS,
camuLi Lwypis, ceHcwbini3oBaHi OAHOPa30BUMM MiALLKIP-
HUMM iH'EKLiSIMU CyCrieH3ii BOUTUX HarpiBaHHAM KIiTUH
pedepeHTHUX WTamiB Escherichia coli (ATCC 25922
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(F50)), Staphylococcus aureus (ATCC 25923) i Klebsiella
pneumoniae (NCTC 5055) y gosi 0,1 mn winbHictio 1 0.,
3o0n.7a 1 0. 3a wkanoto McFarland BignosiaHo (0 go6a
ekcrnepumeHTy). icns Lboro TBapuH KOXHOI rpyni Tpudi
iHTpanepuToHearnbHo iHikyBanu cycneHsieto 3 Mikpob-
HUX KNiTUH, po3sefernx y 0,1 Mn20 % po3dymHy MaHiTy, B
kinbkocTi Big 300 x 10° go 1 x 10° ans rpynu MEC, Big 200
x 108 o 800 x 106 gns rpynu MSA, Big 100 x 106 o 500
x 108 gns rpynv MKP (10, 20 Ta 30 £obu ekcnepuMeHTy).

Micns wboro camuub 3anfigHBanM NPUPoOSHUM
LUNSAXOM Yepes NifcamKyBaHHs 30OPOBUX CaMUIB Y KIITKK
(31-32 poba ekcrnepumeHTy). GakT 3annigHeHHs ninTeep-
[DKyBanu MiKpOCKOMI€0 BariHanbHUX MaskiB. 30BHILLHI
03HaKu BariTHoCTi dikcyBamm Ha 15 goby BariTHoCTi (46
noba ekcrnepuMeHTy): 3MiHa NoBeaiHKM, 30iNbLLEHHS OK-
PYrNOCTi XVBOTA Ta MOMOYHWX 3203 camuLib. Ha 20 oty
rectaujiiHoro nepiogy (51 noba ekcnepumeHTy) YacTuHy
TBapWH BMBOAMMMN 3 JOCTIHKEHHS! LUMSIXOM BBEAEHHS B
60KOBY XBOCTOBY BEHY 5 % pO34MHy TiOMEHTasny HaTpito
(UA/3916/01/01) 3 pospaxyHky 1 mr Ha 100 r macw Tina
TBapWHM Ta MUTTEBOI AekaniTauii. Okpemo ans nigreep-
[DKEHHSI haKTy BHYTPILLHBOYTPOOHOI 3arnbeni Lwsxom
MWUTTEBOI AeKaniTauii BUKOHyBanu eBTaHasilo Nnoais,
AKUX BUNYyYanu 3 MOPOXHUHN MaTky XipypriyHum wins-
xoMm. [Micns yporo 3 Tin nnogis sincenaposysanu L3 sk
LUMAHO-TONOBHI TKAHWHHI doparmeHTw, ikcyanuy 10 %
PO34MHi hopmaniHy, MPOMUBAIHU, YLLINIbHIOBAMNM LLIFISIXOM
3HEBOJHEHHS Yy CnMpTax KOHLEHTpaLii, Lo 3pocTae,
3anueanu B napadiH.

Yci 3pasku nnogosux L3 noginunu Ha rpynu 3a
BMMBOM, LLO OTpUMyBana BaritHa marip: rpyna Ne 1 —
koHTponbHa (gani — FC, «Fetuses, Control», n = 10)
Bkmtoyana L3 nnogis Big Matepis i3 hizionoriyHoto BariT-
HicTto; rpynu No 2—4, abo rpynu AOCHiDKEHHS BKITKOYanm
L3 nnopis, maTepi sikux 40 BariTHOCTi 3a3HaBanu BMuBY
Escherichia coli (FEC — «Fetuses, E. coli», n = 10),
Staphylococcus aureus (FSA — «Fetuses, S. aureusy,
n = 8) ta Klebsiella pneumoniae (FKP — «Fetuses,
K. pneumoniae», n = 9).

[nsa BuBYEHHS MOPODYHKLIOHANBHUX MOKa3HMKIB
L3 nnogiB BUKOPUCTOBYBaNM KOMMMEKC FICTOMOMYHUX,
iMyHOChIyOpeCLEHTHWX, MOPOMETPUYHIX | CTaTUCTWY-
HUX MeTOAIB AoCTimKeHHS. [apadiHOBI 3pi3v 3aBTOBLUKM
5-6 mMkm 3abapBnioBany reMaToKCUMiHOM-€03MHOM
ANS iBeHTudikauii opraHa Ta ioro OCHOBHWX CTPYKTYP,
niKpopyKCMHOM 3a MeTooM BaH [i30Ha Ta 3a Mannopi
LNS BUBYEHHS CNONYYHMX TkaHuH LS. BukoHanm onTuy-
Hy Mikpockonito Ha mikpockoni Carl Zeiss PrimoStar i
MikpodpoTosiiomky Ha kamepy Carl Zeiss Axiocam 105
color i3 nporpamHum 3abe3nedeHHam ZEN Blue Edition.
Ha 3HiMKax BWKOHanM enekTpoHHY MOpdoMeTpilo 3
BMKOPUCTaHHAM crewianisoBaHoi nporpamu 4ns onpa-
LiFoBaHHS 306paxeHb, y Tomy yucni GionoriyHux, Imaged
[22-24]. Ons koxHoro 3paska Ha 36inblueHHi X400 ok-
pemo BuMiptoBanu aiametp donikyna (120 BumiptoBaHb
y 10 nonsix 30py AN KOXHOro 3paska), MioLly Konoigy
(120 BumiptoBaHb y 10 nonsx 3opy Ans KOXKHOro 3paska),
BMCOTY 11 NnoLy Tpoumty (210 BumiptoBaHb y 10 nonsix
30pYy AN KOXHOrO 3paska), NIoLLy sapa Ta LuTonnasmm
3 06paxyHKOM SAepHO-LMTONNA3MaTUYHOrO iHAEKCY Ans
KniTuHm (210 BuMiptoBaHb y 10 Nonsix 3opy Anst KOXKHOTO
3paska).
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3 BUKOpUCTaHHAM Henpsimoro meToay KyHca YacTuHy
3pisiB 06po6nANM MOHOKNOHaNbHUMK aHTuTINamMu (MKA)
[0 TpokcuHy (T4) (Chemicon international), konarey |
Ta Il TvniB (Novocastra Laboratories Ltd), iHTepneiiki-
Hy-6 (IL-6) (Novocastra Laboratories Ltd) Ta ¢haktopa
Hekposy nyxiuHu (TNF) (Novocastra Laboratories Ltd).
lNpenapaTu BUB4anM 3 BUKOPUCTAHHAM TFOMIHECLIEHTHO-
ro mikpockona Carl Zeiss Axioskop 40 FL 3 HacTynHum
3axonseHHsIM 306paxeHb Lngposoto kameporo CANON
A520 1 aHani3om NnoLy, Ta iIHTEHCUBHOCTI CBITiHHA T4,
konareHy | i lll Tuni, IL-6 i TNF y nporpami ImageJ 3a
aBTOPCLKOIO METOAMKO, L0 BuKnageHa dani. KoxHe
300pakeHHs, 3rigHO 3 pekomMeHaaLlisMy po3pOBHUKIB Mpo-
rpamHoro 3abesneyeHHs [25], koHBepTyBanm y «weighted
RGB» (Edit > Options > Conversions) Ta kanibpysanu
(Analyze > Calibrate), pani 3a gonomoroto nopory
KOMNbOPIB | MaTeEMaTU4YHOro anropuUTMy MakCUMaribHOI eH-
Tponii (Image > Adjust > Threshold Color; Han6ynosu:
Tresholding method: MaxEntropy, Brightness — 55, iHLui
napameTpu — 6e3 3amiH > kHomKa «Select») Bu3Haqanm
LinsHku iHTepecy (region of interest — ROI), npeacTas-
NeHi BigokpemneHnmm ainsHkamu rnyopecueHuii. dani
aHanisysanu vacTku (Analyze > Analyze Particles, Hap-
6ynosu: Size (pixel #2): 0-Infinity, Circularity: 0.00 —1.00,
Show: Count Masks, nosHaukv nopsig i3 Display results
i Summarize => kHomka «OK») i3 KinbkiCHUM BM3HaYeH-
HSM 3aranbHoi nnowi 3oH cBiTiHHA («Total Area») Ta
onTtuyHoi WwinbHocti (OD = «Mean Gray Value). Mepen
CTaTUCTUYHUM aHani3oM pesynsTatyt pennikauinHux
BMMIpIOBaHb, BUKOHAHWX Ha OJHOMY 3pa3Ky BMpOAOBXK
MOpHOMETPIi Ta iIMyHOTYOPECLEHTHOMO AOCTIIKEHHS,
6ynu ycepenHeHi 10 OAHOTO 3HAYEHHS.

CTaTUCTVYHMIA aHani3 JaHWX BUKOHaMNM Y NporpamHo-
My CepeaoBuLLi Ans CTaTUCTUYHMX obumcneHs R (niueH-
3ig: GNU GPL v.2) 3 BukopucTaHHsaM nakeTtis «ggplot2y,
«dplyr», «pastecs» Ta «graphics». bibnioteku unx naketis
BUKOpUCTanu Ans BU3HAYEHHS CTYMEHIB LEHTpanbHOi
TeHAaeHLii Ta MiHNMBOCTi Habopy JaHWX, BUKOHAHHS TECTY
LWanipo—Binka Ha HOpMarbHICTb PO3MOAiny Ta nepesipku
PIBHOCTI AVCNEPCil KinbKoX BUBIPOK 32 AOMOMOTOH0 KpuTe-
pito BaptnetTa. Konu gaHi He Bignosiganv HopmMansHOMy
pO3MoAiy Yv OQHOPIAHOCTI AMcnepcii, ix Hopmanisysanu
3a metogom bokca—Kokca. licns uboro BUKOHyBanu
0fHOaKTOpHUI aucnepcinHuin aHania (ANOVA) ans
MNOPIBHSAHHSA CEPEAHIX 3HaYeHb KinbKiCHWUX 03HaK A4S KOX-
HOTO MOKa3HUKa, anocTepiopHi NOPIBHAHHS 3@ METOAOM
BoHdeppoHi Ta TecTy Thtoki (95 % piBeHb BipOrigHOCTI)
[N KOHTPOSTHO rpynoBoi MOBIPHOCTI MOMUITKM.

[ns BCiX CTaTUCTUYHMX KPUTEPIiB NOMUIKA NEpLLOro
poay BcTaHoBneHa Ha pisHi 0,001. Hynbosy rinotesy npo
BiCYTHICTb BiAMIHHOCTE MiX rpynamu Bigkuaanu, Konm
BIipOTiQHICTb MOMUMKK (P) He NepeBwLLyBana noMumKy
nepworo pogy (p < 0,001). Pesynbtatn HaBegeHoO sk
M + SD, ne M — cepenHs apucmeTyHa BENMUmMHa, a
SD - cTaHgapTHe KBagpaTUyHE BiOXUMEHHS.

YTpuUMaHHs, [ornsad, 34iNCHEHHS eKCnepuMeHTY,
€eBTaHagsito, yTunisadito GionoriyHux Matepianis BUKOHa-
v 3rigHO 3 [IMpeKTBOK0 €BPONENCHKOro napnameHTy
Ta Pagun €sponericbkoro Cotosy «[po 3axvcT TBapuH,
AKX BUKOPUCTOBYIOTH 3 HAayKoBuMM Linamuy (2010 p.) i
craHaaptis Good Laboratory Practice.
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PesyAbTati

Y BCix rpynax nig yac ornsgoBoi Mikpockonii Ha 36inb-
weHHi x40 BusHaunnu, wo L3 30BHI BKpUTI cnonyy-
HOTKaHWHHOIO Kancynow Ta MarTb ABi (IHKONW — 0aHy)
GiyHi YacTkM i nepeLuniok. BivHi YacTku NpunsralTb 40
natepanbHVX NOBEPXOHb LLMTOBUAHOMO abo nepcHeno-
[iOGHOro XpsiLiB Tpaxei 3anexHo Bif piBHS AekaniTauii.
[NepeLwuniiok 3HaxoauTLCS Criepesy Bif Tpaxei, a Aopcarnb-
HoMegjarnbHi noBepxHi 6iuHMx yacTok LLL3 npunsratotb 0o
CTPaBOXiAHO-TpaxenHMX xxonobkis. [1o 30BHILLHIX BiAAiniB
6iYHMX YaCTOK 3a5103 NPUMAraloTb CyANHHO-HEPBOBI CMe-
TeHHs wwui. 3aebinbLioro y npenapatax W3 susenanu
napaLiMTOBMAHI 3a503u.
licTonoriyHa GyaoBa YaCTOK HOTUPLOX EKCNEPUMEH-
TanbHWX rpyn OAHOTMMHA. Tak, y Yactodkax, Lo ¢op-
MYIOTBCS NPOLLAPKaMI CMOMTYYHOTKAHUHHOI Kancynu, €
CEKPETOPHI KMITUHW, SIki (hopMYyBanm CTPYKTYpU ABOX BUAB:
chonikynu, CTiHka SkUxX NpeacTaBneHa OgHUM LapoM Kili-
TVH, Npunermux Ao 6asanbHoi MembpaHu, a BMICT, AKLLO
BM3HAYaBCs, — FOMOrEHHIM KOOifoM; Ta ekcTpadhoniky-
NSApHUIA eniTenin, abo nogyweyku CaHgepca, —KOMNaKTHi
CKyMYEHHs KNiTUH no3a mMexamu onikynis i3 6asansbHo
posTaLloBaHumm sapamu. C-kniTvHW Manw oBarbHy op-
My, Kpyrne 6a3odpinbHe SAPO Ta 3epHUCTY LMTOMNNasmy.
Y koHTponsHil rpyni (FC), LLI3 npencraeneHa ocTpis-
LisiMK GhonikynsipHOro eniTenito, LLO BidyarnbHO HarayBaB
[leCKBaMaTUBHUIA YePE3 LLiNbHe po3TaLlyBaHHs TUpOL-
TiB. OcTpiBLi Oynu BiZOKPeMMeHi Crnony4YHOTKaHUHHUMI
npoLLapkamu 3 nefb NOMITHUMM Kaninspamu. lNepeBaxHo
B nepudepiiHMX Bigdinax opraHa croctepirany noogu-
HOKi honikynm, 3anoBHEHI ONTUYHO TYCTILUMM KOMOiAOM
(puc. 1). TupouuTn nnackoi abo kybiuHoT hopmu, Manm
Benvki 6asanbHO po3TalloBaHi sapa 3 ApiGHUMY rpyaoy-
Kamm XpoMaTuHy i 06Big e031HOMINBHOI LMTONMasmu.
Y rpynax gocnimkerHs (FEC, FSA, FKP) cnoctepi-
ranu aHanoriyHy ogHa [O OAHOI riCTOapXITEKTOHIKY: Be-
MUK PO3BUHYTI OONiKYN Ta BidyarbHO HEBENWKI OCTPIBL
ekcTpagonikynapHoro enitenito. MpocsiTh onikynis
BUIMSZANM WMPLIMMK, @ KOMOif 3 SBULLAMK KPanoBoi
BaKyonisauii Burnsiaas 6inbLu pigkum i pokanbHO MiHM-
CTUM, BUSIBMSANM TakOX OAMHOKI A€CKBaMOBaHi TUPO-
LTV HenpasWibHOT POPMW 3 TEMHUM SAPOM Y CTaHi
kapiopekcucy abo kapionikHosy (puc. 2). donikynsipHuii
enitenin KyGiYHo-LMNIHAPUYHOT hopmu MaB 6asanbHO
po3TalloBaHi BULOBXeHI AApa, L0 BATNSAan MEHLWMU
LLOAO0 LMTOMNMa3Mu, Hix Y rpyni KOHTPOIHO.
MopdomeTpis W3 nokasana, wo B ycix rpynax
pocnigpxenns (FEC, FKP, FSA) nopiBHsHO 3 rpynoto
koHTponto (FC) BiporigHO 36inbWwmMnUCh MOKa3HM-
ku: giametp donikyna, Dfol (17,655 + 0,641 um,
20,227 + 0,169 ym, 19,284 + 0,322 um npotu
16,213 £ 0,661 pym BignosigHo, p < 0,001), nnowa
¢onikyny, Sfol (445,012 + 2,313 ym?, 491,160 + 1,531
um?, 497,304 + 2,984 um? npotun 233,804 + 2,145 um?,
p < 0,001), nnowa konoigy, Scol (117,112 + 2,626
um?, 122,716 + 2,497 uym? 128,663 + 2,141 ym? npotu
111,245 + 2,963 ym?BignosigHo, p < 0,001), Bucota -
pouuty, Hthyr (10,353 + 0,077 ym, 11,911 = 0,054 um,
12,406 + 0,056 ym npotn 5,934 + 0,070 uym Bignosia-
Ho,p < 0,001), nnowa Tupouuty, Sthyr (56,506 + 0,332
um? 64,581 + 0,133 ym?, 65,413 £ 0,199 pm? npotu
20,833 + 0,587 ym? BignosigHo, p < 0,001). Ane
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Puc. 1. W3 nnopa wypa rpynn FC. OcTpiBLi LWinbHO PO3TaLLOBaHNX TUPOLMTIB, BIAOKPEMIEHINX CMOMYYHOTKAHHHMM NpoLuapkami (1) i NooaMHOKWIA po3BUHYTUIA donikyn (2) i3
rycTum konoigom (3). 3abapBneHHst reMaTokCUniHOM Ta eo3uHoM, x400.

Puc. 2. L3 nnopa wypa rpynn FSA. Benukuin ponikyn okpyrnoi popmu (1), 3anoBHEHMIA pifkum i hokanbHO MIHUCTUM KOMOIfoM 3 SBULLaMI KpaloBoi Bakyonisalii (2); Aecksamo-
BaHWIA TMPOLMT HenpasunbHOi hopMu (3) 3 TEMHUM SAPOM Y CTaHi kapionikHo3y. 3abapBneHHs remaTokcumiHoM Ta eoauHoMm, x400.

Puc. 3. fAckpase cBiTiHHs TMpouwTiB y npenapari L3 nnoaa rpynu koHTportio, Wwo o6pobnenniit MKA fo T4. Henpsimuit meTog KyHca 3 MKA no T4, x600.

Puc. 4. fckpaBe cBiTiHHs TMpoumTiB y npenapari W3 nnoga rpynu FSA, wo o6pobnexuit MKA o T4. Henpsivmit metog KyHca 3 MKA o T4, x600.

90

3MeHLWwunacs nnotla sapa, Snuc (22,624 + 0,069 pm?,
24,389 + 0,080 um?, 27,388 = 0,075 pm? npotu
14,404 + 0,055 pym? BignosigHo, p < 0,001) wono
nnowi uutonnasmu, Scyt (38,520 + 0,175um? 40,761 +
0,088um?2,41,931 + 0,069um?npotn12,731 + 0,086 um?,
p < 0,001), wo nosHaumMnocs Ha 3MeHLUEHHi nokas-
HUKa siAepHo-uMTonnasmatyHoro BigHoweHHs (NCR)
(0,619 £ 0,096, 0,606 + 0,070, 0,651 + 0,091 npoTn
1,112 + 0,067 BignosigHo, p < 0,001). HanbinbLi Big-
MIHHOCTI Bifi rpyni KOHTPOSIO 3a NapameTpamu nokasana
rpyna FSA, a HanHwxk4i — FEC.

IMyHonyopecueHTHe gocnimkeHHs (IP[) iHTeH-
CMBHOCTI CBITIHHS Takux MapkepiB QyHKLiOHanbHOT
aktusHocTi L3, sk T4, konareH | i Il Tvnis, IL-6 i TNF
rokasarno pesynsraTu: CepefHst iIHTEHCUBHICTb CBITIHHA
dhonikynsapHMX TMPOLMTIB i Konoigy y npenaparax, Wwo
06pobneri MKA o T4, OD T4, B KOHTPOMbHIA rpyni
Bucoka (79,820 + 0,199 y. 0.) (puc. 3), a y rpynax
FEC, FKP, FSA BoHa Lie BuLa, Pi3HALS CTaTUCTUYHO
3HauyLwa (80,652 + 0,217 y. o., 85,530 + 0,132 y. o,,
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87,084 + 0,204 y. o. BignosigHo, p < 0,001). Kpim
TOro, Y rpynax AOCHiMKeHHs! BUSIBUNM GinbLUi NNOLLi 30H
CBITIHHSA, S T4, (133377 + 710 px; 138247 + 747 px;
169089 + 792 px npotvt 129090 + 544 px,p < 0,001)
(puc. 4).

|®[] npouecis konareHoreHesy nokasano, Lo Y
L3 nnopie rpynn KOHTpomt crnocTepiranu cnabke
cBiTiHHSA konareny | i lll Tunis, OD Col 1 i OD Col 3,
(33,842 +£0,158 Ta 31,522 + 0,188 BignosigHo) B Kancy-
ni, cTiHkax cyauH i ctpomi W3, a 'y rpynax FEC, FKP i
FSA Bu3Hauunu nomipHe 36inbLlIEHHS NOLL, eKCpecii
umx mapkepi, S Col 1 Ta S Col 3 (98339 + 105 px /
40110 + 972 px; 97879 + 101 px/55148 + 884 px;
98138 + 61 px/59094 + 1178 px BignoeigHo,
p < 0,001); ceitiHHs y rpynax FEC i FKP —Big cnabkoro
Zo nomipHoro (36,505 + 0,183y.0./38,246 + 0,336y.0.;
40,170 + 0,266y.0./43,150 = 0,165y.0.). ¥ rpyni FSA
3HAYEHHS ONTWYHOI LWiNbHOCTI BiAMNoBIZano NoMipHOMY
cBiTiHHO konareHy | Ta lll Tunis (51,915 + 0,234 y. o./
49,673 + 0,138 . 0.).
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Puc. 5. CepepHi 3Ha4eHHs nokasHukiB MopdodyHKLioHanbHoro cTaHy L3 nnogis wypis. 1: Dfol — aiameTp conikyna; 2: Sfol — nnowa conikyna; 3: Snuc — nnowa sapa TMpo-
unty; 4: Hthyr — Bucota sigpa Tpouuty; 5: Sthyr — nnowa Tmpouunty; 6: Scyt — nnowa untonnasmu Tupoumty; 7: NCR - saepHo-uuTonnasmatuyHe BigHolerHs; 8: OD Col3 —
ONTWUYHA LLINbHICTb CBITIHHA konareHy Il Tuny; 9: OD TNF — onTuyHa WinbHICTb CBITIHHA hakTopa Hekpody nyxnuHu; 10: OD IL-6 — onTu4Ha LWNbHICTb CBITIHHS iHTEpPNenkiHy-6;
11: OD T4 - onTuyHa WinbHICTb CBITIHHS TUPOKCUHY; 12: OD Col1 — onTu4Ha LWiNbHICTb CBITIHHA KonareHy | Tuny.

I®[ pyHKLiOHaNBHOI aKTMBHOCTI NonynsAuii Makpo- 0,157 y. 0.; 37,700 + 0,190 y. 0./42,983 + 0,181 y. 0;
¢harie W3 nnopie nokasas, WO He3anexHo Big rpynu 36,633 + 0,285 y. 0./43,960 + 0,222 y. 0. npoTn
ekcnpecia mapkepiB IL-6 i TNF, OD IL-6 i OD TNF 43,096 + 0,148y.0./47,173 + 0,083 y.0.,p < 0,001).
3anuwanacs cnabkoto, ane y rpyni FSA nopiBHsHO 3 CepepnHi 3HaYeHHsS OCHOBHUX MOKa3HWKIB MOPOMYHK-
iHLUIMMK TpynamMu KinbKiCHi MOKa3HWKK CBITiHHA Ta IL-6, LioHasnbHOI aKTUBHOCTI LUMTOBWAOHOI 3251031 HaBEAEHI
i TNF BiporigHo Buwi (30,316 + 0,234 y. 0./31,474 + Ha puc. 5.
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Puc. 6. PisHuus cepepnix 3HaveHHb Sfol (A) Ta OD T4 (B).
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06roBopeHHA

MopdoyHKLiOHabHi NOKa3HWKW BCIX rpyn AOCHiAXKeH-
Ha (FEC, FSA, FKP) nopiBHSHO 3 rpynot KOHTPOIo
Manu OfHOCNPSMOBaHi 3MiHW: NepeayciM NpUBEPHYIO
yBary 3meHLeHHs nokadHuka NCR Ha Tni 36inbLueH-
HS BMCOTKM Ta nnowi tupouuTis. Lle sBuwe 3aBxan
BKa3y€e Ha NiaBULLEHHS (PYHKLIOHANbHOI aKTUBHOCTI
L3 Ha yac B3aTTS TkaHMHKM. 3a BigoMoCcTAMK haxoBoi
nitepatypu, came NCR sk nposiB yHKUiOHanbHOI
AKTMBHOCTI AAEPHO-LMUTOMNNA3MaTUYHOrO anaparty Tu-
pOLMTY — OCHOBHWI MOPGOMETPUYHUI NapaMeTp Ans
OLHIOBaHHS (DYHKLOHAMBHOIO HaNpyXeHHS TUPEOiaHOT
napeHxiMy, a iHWi napaMeTpun € TiflbKn NOXigHUMK Big,
NCR [26,27].

LlikaBo, Lo B yCix rpynax SOCMimKEHHS BU3HAYNIN
36inbLieHHs giametpa donikyna, Wo € iHAUKaTopoMm
3HVKEHHS CUHTETUYHOT aKTUBHOCTI OpraHa nicns Hapoa-
XeHHs [28], ane B KOHTEKCTi po3BuTKY Nnoaosoi L3 moxe
BKa3yBaTW i Ha MPVCKOPEHHST TEMNIB BHYTPILLIHLOYTPOD-
HOTO [03piBaHHSA HONiKyniB.

306inbleHHs! iIHTEHCUBHOCTI CBIiTIHHA TUPOLMTIB,
konu 3pasku L3 obpobnsnu MKA go T4, B ycix rpynax
[OCTIIKEHHS MOPIBHAHO 3 rPYNoK KOHTPOIIO CBiAYUTb
npo NiABMLLEHHS CekpeLlii, HakonuyeHHsa T4 dhonikynsp-
HUM eniTeniem i NigTBEpIKYe hakT dyHKLIOHANbHOro
Hanpy»KeHHs 3ano3u. 3 oaHoro Boky, Lieit cTaH Moxe byTu
BUKIVKaHWA aKTUBALEI0 TYMOPArbHOTO iMyHITETY MaTepi
y BiONoBiAb Ha iH(heKLAHWIA NpoLec, a 3 iHworo — 6e3no-
CepeaHbOoIo [iEt0 TYPEOIAHMX TOPMOHIB MaTepi, KOTpi, K
BiZloMO, BepyTb aKkTVBHY y4acTb y (hOpMyBaHHi NMoaoBOT
LLI3 #o TpeTbOro TPMMECTPY BariTHOCTI, KOnK rinodpis nnoda
NOYMHAE CUHTE3YBaTW TMPEOTPOMNHUIA ropmoH (TTT) [29].

3a gaHumu HayKoBOi niTepaTypu, 3a3Buyan npu
iHdpeKLUinHin naTonorii y KPoBi CnOCTEpIiratoTb 3HKEHHS
piBHs T3, WO iHAYKYe nponichepaLlito TapreTHux go Tu-
peoigHMX ropmoHiB knituH [30,31], sik-oT TpouwnTis L3
nnoga. Lle moxe npu3secT 4O NPUCKOPEHHS Temnis
opraHoreHesy L3 i nepegyacHoro BUCHaXXeHHs apan-
TWBHO-KOMMEHCATOPHYX Pe3epBiB.

Pesynbratu 10 i3 MKA go konareny | i Il Tunis
niATBEPAMNM NOMIPHE MOCUIEHHS NMPOLECIB KonareHo-
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reHesy y LLI3 nnopis, ski po3sBmBanucs 3a yMoB mare-
PUHCBKO-NNOA0BOI iHGeKLii. [opiBHIOKUM pe3ynbTaTi 3a
rpynamm, BUSBUNW: CEPeaHi 3HAYEHHS ONMTUYHOI LLiNbHOC-
Ti Ta nnoy, imyHodbnyopecueHLii konareny | Ta Il Tunis
HaBWLLi Y NNOAIB, SKi PO3BMBANMCA 38 YMOBM BMNBY
S. aureus. Y rpynax FC, FEC, FKP onTtniHa wWinbHIcTb
i nnowa dnyopecueHuii konareHy Il Tuny nepesaxanu
Hag dnyopecueHuieto konareHy | Tny, LWo Kopentoe
3 pesynbTatamu nonepeaHix AOCniMKeHb, 3a AKUMK B
opraHiami cnoyaTky po3suBaeTbcs KonareH Il Tuny, a
3rofoM Buapisae konareH | Tuny [32]. OgHak y rpyni FSA
NOKa3HWKK CBITIHHA konareHy | Tuny — BuULLI 3a BignoBigHi
nokasHuku |l TMny, LWo Moxe CBigUYMTY NPO NPUCKOPEHE
fo3piaHHs L3 nig BNAIMBOM arpecyBHILLOINO YMHHMKA.

HesHauHe nocunerHs ekcnpecii mapkepis IL-6 i TNF
npv cnabkomy CBITiHHI Y rpynax AOCHiMKeHHS BKasye Ha
HasiBHICTb NOTeHLianis iMyHHOTO 3ananeHHs, NOCUNEHHs
MpOLeCiB KorareHoreHe3y Ta, Sik pesyrsTart, NPUCKOPEHOro
pospiBanHs L3 yHacnigok akTusaLii oKMCIOBanbHOMO
cTpecy [33,34].

Haibinbly BupaxeHi MopodyHKLiOHANbHI 3MiHK
y rpynax AOCMimKEHHS NMOPIBHSHO 3 rPYMO KOHTPOMHO
BU3HAYMNK Y rpyni NIoAiB, LLO OTPUMAHI Big MaTepis, iH-
¢hikoBaHux S. aureus. Lie Moxe Bka3dyBaTu Ha iCTOTHILLMI
MOPJOreHETVYHNIA BB LibOro 30yaHuKa Ha cucTemy
«MaTy —nnaueHTa —nnig». HaiMeHwwuin, ane He MeHLw
BaXXMMBUI BNSIMB Masia MaTepuUHCLKO-NNoAoBa iH(eKLis,
cnpuymnHena E. coli, npomMikHe MicLe HanexmTb iHgekwii,
Lo cnpuyuHeHa K. pneumoniae (puc. 6).

OTxe, pesynbTaTv OOCNIAXEHHS NoKasanu, Lo
MaTepUHCBbKO-MOAO0BI iHEKLIT, cnpuynHeHi 6akTepi-
SIMU-OMOPTYHICTaMK1, MOXYTb BUCHaXyBaTU afanTue-
HO-KOMMeHcaTopHi MexaHismu L3 nnoaa Lwnsxom iHgykuii
nponichepaTMBHOI akTMBHOCTI kniTuH L3 y Bignosigs Ha
TpVBany aHTUreHHy CTUMYMALi0 Ta 3MiHy PiBHS Tupe-
0iJHMNX TOPMOHIB B OpraHiami Matepi Yepe3 niarocTpum
iHbeKLinHO-3ananbHui npouec. Kpim Toro, 3a AaHumm
(haxoBoi nitepatypu, NOCTIAHWIA BB YLUKO4KYBaNbHOMO
¢hakTopa y KpoBi Ta TKaHWHAX MoAa MoXe NPU3BECTU A0
BUCHAXEHHS BPOYKEHOTO IMYHITETY BIIaCHE LLMTOBUAHOT
3ano3u, SKUA Y HOpMi 3yMOBIIEHUIA 3anporpaMoBaHo
30aTHICTIO TUPOLMUTIB i KNITUH CTPOMM MPOAYyKyBaTh
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npo3anarnbHi LMToKiHKM Yepes akTusalito Toll-nogibHux
peuenTopis [35].

MopdodyHKLiOHaNbHI 3MiHW CTaHy LWMUTOBUAHOT
3ano3v Halwagakis LypiB KOMMNEKCHO MOXYTb ByTm
nepeaBiCHUKOM NepefvyacHoOro BUCHaXeHHs afan-
TWBHO-KOMMEHCATOPHOTO Pe3epBy, WO 3AINCHI0ETHCA
LUSIAXOM KNITUHHOTO ¥ MOMEKYNAPHOr0 KOMMOHEHTIB
BPOIKEHOT IMYHHOT CUCTEMM LMTOBMAHOT 3ano3u. OTxe,
MOXXHa NPUNYCTUTH, LLO B Nepiog NOCTHATaNbHOMO OHTO-
reHe3y MOXNMBUI PO3BUTOK aBTOIMYHHOTO TUPEOIAMNTY,
ane us rinotesa notpebye NiATBEPIKEHHS LUMSXOM
BUBYEHHA Hafani MopdodyHKLIOHANbLHOTO CTaHy Limn-
TOBWAHOI 32510311 Y HOBOHAPOKEHMX 3@ YMOB MaTepuH-
CbKO-NNOAOBUX iH(EKLIN, WO cnpuumHeHi Escherichia
coli, Staphylococcus aureus i Klebsiella pneumoniae.

Pesynbratyt UbOro 4OCHIMXKEHHS MOXHa eKcTpano-
MOBaTV Ha NIOAWHY.

BucHoBKU

1. Y wwnToBMAHIN 3ano3i nnoga Liypa, Wo 3a3HaB
BMVBY MaTEPUHCHKO-NNOA0BUX iH(DEKLIN, CIPUYNHEHNX
Escherichia coli, Staphylococcus aureus i Klebsiella
pnheumoniae, BUSIBUNM MOPOGYHKLIOHANbHI 3MiHW, 5K
€ OfHOCMPSIMOBaHUMM Ta BIPOTiAHO BIAPI3HAOTECA Bif
TWX, LLIO PEECTPYHOTb NPy idionoriYHOMY OpraHoreHesi.

2. Lli amiHv BignosigaroTb NigBULLEHHIO CEKPETOPHOI
aKTUBHOCTI 3a110311; Ha Lie BKa3ye 3MEHLLIEHHS SOepHO-Ln-
TONMa3MaTUYHOrO iHAEKCY, 30iNbLUEHHS BUCOTM Ta MIOLLi
TUPOLMTY, MOCUNEHHS IHTEHCUBHOCTI Ta 306iMnbLUEHHS
nnowwi donyopecueHuii T4 y npenaparax, Lo obpobneHi
BignosigHumu MKA.

3. HaBeneHi TkaHWHHI peakuii cBigyaTb npo Nprcko-
PEHHS1 TEMNIB BU3piBaHHS OpraHa, Lo No3Ha4vaeThbes
36inbLLUeHHAM fjiameTpa (honiKyna Ta NOCUMEHHSM iHTEeH-
CyBHOCTI hriyopecueHii konareHy Il Tuny B npenaparax,
06pobneHwx signosigHmm MKA.

MepcnekTBM NoganblUMX AOCHiAKeHb nonsra-
10Tb Y NPOJOBXEHHI BUBYEHHS MOPODYHKLIOHANBHOTO
CTaHy LUWMTOBMOHUX 3ar03 HOBOHAPOMKEHUX LLYPIB 32
YMOB MaTEPUHCLKO-NMOA0BMUX IH(DEKLN, LLIO CIPUYMHEHI
Escherichia coli, Staphylococcus aureus i Klebsiella
pheumoniae, a TaKoX XPOHIYHOI BHYTPILLIHLOYTPOBOHOI
rinokcii.
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The aim of our study was the investigation of the dynamics of clinical-neurological indicators of patients with hemorrhagic
hemispheric stroke (HHS) in the recovering period of the disease by comprehensive neurological, medical and social research.

Materials and methods. 90 patients in the age from 38 to 70 years were studied, 58 men —64.4 % and 32women —35.6 %.
The condition of the patients was evaluated by NIHSS, mRS, Bl and MSA on the 30", 180", 360" day of HHS. Depending on
their self-care recovering level the patients were divided in two groups for analysis: the first one was formed with the patients
whose self-care level completely was restored on the 360" day (Bl = 100), and the second one was formed with the patients
with Bl 95 and less on the 360" day.

Results. Structure of indicators according to NIHSS, mRS, Bl and MSA on the 30" day of disease in these groups was analyzed
during rehabilitation, as well as distribution of the patients based on their gender and process lateralization. Analyzing the data
of the dynamics of the recovery period of HHS depending on the lateralization of the process and the sex of patients, we can
notice that there was no significant difference during the recovery period of HHS depending of the lateralization of the process,
for example, in patients with the damaged dominant hemisphere median score of Bl was 70 points on the 30" day, patients with
the lesion of subdominant hemisphere — 65, and on the 360™ days in both groups it was 95 points. There was also no significant
difference in the dynamics of neurological deficit and recovery of functional activity depending on the gender of patients. On the 30
day of the disease in the group of patients who fully restored their daily activity on the 360" day of HHS a significantly higher
score for Bl was determined than in the group with incomplete recovery (80 (70; 85) points against 55 (45; 65) points (P < 0.05)).
Although a significantly greater regression of functional disorders was found in the second group of patients (P < 0.05). An analysis
of the impact of spasticity on the recovery of self-care level showed a significant negative impact of increased muscle tone on
the recovery of self-care (P < 0.05) and reduction of the probability of complete recovery of independence in everyday life with
increasing degree of spasticity (P < 0.05). At the same time, no significant factors (sex, age, side of the lesion, etc.) were identi-
fied that would affect the development of spasticity in patients with HHS, except for the level of neurological deficit according to
NIHSS. When we analyzed the distribution of patients in these two groups by sex, it was revealed that the groups didn’t have any
significant difference. There was also no significant difference in the study’s groups depending of the lateralization of the stroke.

Conclusions. It was found that on the 30" day of the disease in 35.6 % of patients the total score on NIHSS ranged from 2 to
6 points, 55.6 % of patients had mRS of 3 points and 48.9 % of patients had severe dependent of outside help in daily life by
BI. Significant positive dynamics of recovery on NIHSS, mRS, Bl scales on the 180" and 360™ day of the disease (P < 0.05)
was revealed. The dependence of the indicators of the level of self-care on the 360" day of HHS, on the severity of stroke
on the 30" day of the disease (P < 0.01) and on the presence of manifestations of increased muscle tone was established. It
was found that patients who had manifestations of spasticity on the 360" day of the disease had a significantly higher score
for NIHSS at the onset of the disease, on the 30" day of the disease and on the 360" day of the disease than patients without
manifestations of increased muscle tone (P < 0.05). However, no interconnection was found between the indicators of the level
of self-care on the 360" day of HHS and the lateralization of the process as well as the sex of patients.

AvHaMiKa KAIHIKO-HEeBPOAOTiIYHMX NOKA3HUKIB Y XBOPUX Ha reMmopariuHuii NiBKyAbOBUI
iHCYALT y BiAHOBHOMY nepioAi 3aXBOpIOBaHHA

C. 0. MepBeakoBa, A. 0. ApoHoBa

MeTa po60TH — BUSBMEHHS AMHAMIKU KMiHIKO-HEBPOMOTiYHNX MOKA3HWUKIB Y XBOPUX HA reMoparivHuii MiBKynbOBWIA iHCYMbT
(TM1) y BigHOBHOMY Nepiofi LUMSXOM KOMMIIEKCHOTO HEBPOIIONYHOTO Ta MEANKO-COLIiaInbHOr0 AOCTIMKEHHS.

Marepianu Ta metoau. O6¢Texunm 90 xsopux Bikom 3870 pokiB: 58 (64,4 %) vonosikie i 32 (35,6 %) xiHkn. CTaH navieH-
TiB ouiHnm 3a NIHSS, mRS, Bl Ta MSA Ha 30, 180, 360 goby Ml. 3anexHo Bif BiHOBMEHHS piBHS CaMOOGCyroByBaHHs!
nauieHTiB No4inunn Ha ABi rpynu: B nepLuy BBIALNM nauieHTu, B skux Ha 360 goby BU3HAYMNM NOBHE BiOHOBMEHHS PIBHS
camoobenyroByBaHHs (Bl = 100), y apyry rpyny — nauieHTu, B sikux Ha 360 goby Bl <95.

PesynkraTn. AHanisytoun AaHi XBopux nig yac peabinitavii, He BCTaHOBWIM BiporigHOI pisHuL nepebiry BigHOBHOrO nepiogy
[Tl 3anexHo Big natepanisauii npouecy. Tak, HanpuKnag, y nawieHTiB 3 ypaxeHHsM JOMIHaHTHOI NiBKyNi MediaHa CyMmapHoro
6ana 3a Bl Ha 30 goby 3axBoptoBaHHs cTaHoBWNa 70 6anie, y MauieHTiB 3 ypaxeHHsIM cybaoMiHaHTHOI niBkyni — 65, a Ha
360 poby B 0box rpynax — 95 Ganis. Takox He BUSIBUMM BIpOriZHOI Pi3HWL B AMHAMILi HEBPOMOriYHOTO AediunTy Ta BigHOB-
NEeHHs (hyHKLiOHaNbHOT aKTUBHOCTI 3anexHo Bifg cTaTi xBopux. Ha 30 1oby 3axBoptoBaHHS y rpyni NaLieHTiB, ki MOBHICTHO
BiZHOBWIM CBOO MOBCSIKAEHHY akTUBHICTb Ha 360 poby IMIl, B13Haumnm 4ocToBipHO BuLLwmiA 6an 3a Bl, Hix y rpyni 3 HENOBHUM
BigHoBneHHsM (80 (70; 85) 6anis npotu 55 (45; 65) (p < 0,05)). Xoua BCTaHOBUNM BIpOrigHO GinbLunii perpec gyHKLioHanbHUX
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nopyLeHb y Apyrin rpyni cnoctepexerHs (p < 0,05). MpoaHanisyBanv BNAVWB NPOsIBIB CMACTUYHOCTI HA BiAHOBMEHHS PiBHS
camoobcnyroByBaHHs; BCTAHOBWUIM BIPOTiAHWIA HEraTUBHWIA BNAWMB HASIBHOCTI NIABMLLEHOTO M’I30BOMO TOHYCY Ha BiJHOBMEHHS!
piBHs camoo6cnyroByBaHHs (p < 0,05) i 3HVKEHHS BipOriZHOCTi NOBHOTO BiAHOBMNEHHS HE3ANEXHOCTI B MOBCAKAEHHOMY XKUTTI
Mnpy 3pOCTaHHi CTyneHs nposigie cnactuyHocTi (p < 0,05). BogHoyac He BrsiBUnK BiporigHi dhaktopu (CTaTb, Bik, Bik ypaeHHs!
TOLLO), SIKi 6 BNMBanu Ha pO3BMTOK CMAcTUYHOCTI B navieHTis i3 ITIl, kpim piBHa HeBponoriyHoro AediumuTy 3a NIHSS.

BucHoBku. BctaHoBunm, wo Ha 30 noby 3axeoptoBaHHs y 35,6 % navieHTiB cymapHuii 6an 3a NIHSS gopisHioBas 2-6,
3a mRS 55,6 % nauieHTiB Manu 3 6anu, B 48,9 % nauieHTiB BUSIBNEeHa NOMipHa 3aneXHICTb Bif CTOPOHHBOI JOMOMOrY 3a
Bl. BvaHauvnu BiporigHy No3vTvBHY AMHAMIKY BigHOBMEHHS nokasHukiB 3a wkanamu NIHSS, mRS, Bl Ha 180 i 360 goby
3axBoptoBaHHs (p < 0,05). BcTaHOBMNM 3anexHiCTb NOKasHUKIB piBHsS camoobcenyroByBaHHs Ha 360 foby Il Big TskkocTi
iHcynbty Ha 30 foby 3axBoptoBaHHs (p < 0,01) i Big HAasiBHOCTI NPOSIBIB NiABMLLEHOMO M’'S30BOrO TOHYCY. Busiunu, Lo xBopi,
AKi Manu NposiBv cnacTuyHocTi Ha 360 [oby 3axBoptoBaHHs, Manu BiporigHo Buwmi 6an 3a NIHSS y gebioti, Ha 30 Ta 360
[L00y 3axBOPIOBaHHS, Hix XBOpi 63 NpOsIBIB NiABULLEHOTO M's130B0r0 TOHyCY (p < 0,05). BogHoYac He BUSIBUNM B3aEMO3B'I30K
MiX MOKa3HUKaMu piBHS camoobcenyroByBaHHs Ha 360 goby Ml i natepanisauii npowecy, a Takox CTaTTHo NawjieHTiB.

AUHaAMMKa KAMHUKO-HEBPOAOTHUYECKUX nokasareneu y 60AbHbBIX remMmopparv4eCKum
NMOAyLUAPHbIM UHCYABTOM B BOCCTAaHOBUTEAbBHOM nepuoae 3aboneBaHun

C. A. MeaBeakoBa, A. A. ApoHoBa

Llenb paboTbl — onpeaenexne AMHaM1KK KIMHUKO-HEBPOMOTMYECKIX nokasaTenelt y BombHbIX ¢ reMopparnyeckim nosy-
LapHbIM MHynsTom (W) B BOCCTaHOBUTENBHOM NEPUOAE NYTEM KOMMIIEKCHOTO HEBPOMOMUYECKOrO 1 MEAVKO-COLManbHOr0
1ccrenoBaHms.

Matepuansbl u metoabl. O6cnenosanm 90 GonbHbIX B Bo3pacte ot 38 o 70 net: 58 (64,4 %) myxunH n 32 (35,6 %)
XeHwmHbl. CocTosiHMe nauyeHToB oueHmBanu no NIHSS, mRS, Bl n MSA Ha 30, 180, 360 cyTku [TIN. B 3aBucumoctun ot
BOCCTaHOBIIEHWS YPOBHS CAMOOBCY)XMBaHMS MaLMEHTOB NOAENWM Ha ABE FPYNMbl: B MEPBYHO BOLLMAM NALMEHTI, Y KOTOPbIX
Ha 360 cyTKv OTMEYEHO NOMHOe BOCCTaHOBIEHME YpoBHS camoobenysxwmsaHus (Bl = 100), a Bo BTOpyto rpynny — naumeHTbl
¢ Bl Ha 360 cyTku 95 n MeHbLLe.

Pesynbrathbl. AHaNM3Mpys AaHHbIE NALMEHTOB BO BPEMS NPOBEAEHNS peabunutaLym, He yCTaHOBUIN JOCTOBEPHYIO PasHULLY
TeYeHns BoccTaHoBUTENbHOrO nepuoga MM B 3aBrcMMoCTH OT natepanusaumm npoliecca. Tak, Hanpumep, Y NauMeHToB C
nopaxeHWeM AOMWHAHTHOIO MonyLuapus MeauaHa cymmapHoro 6anna no Bl Ha 30 cyTku 3abonesaHnus 6bina 70 6annos, y
nauneHToB C NopaxeHeM Cy6o0MMHaHTHOrO nonywapus — 65, a Ha 360 cyTku B 0beux rpynnax — 95 6annos. Takke He
OTMeYeHa [oCToBepHas pasHuLa B AMHaMUKE HEBPOMOMYECKOro AeduLmTa 1 BOCCTAHOBIEHNS (YHKLMOHANBHOW aKTUBHOCT
B 3aBMCMMOCTM OT nona GonbHbix. Ha 30 cyTku 3aboneBaHus B rpynne NauneHToB, KOTOPbIE MONHOCTbH0 BOCCTaHOBUIN CBOIO
NOBCEOHEBHYI0 akTUBHOCTb Ha 360 cyTku MW, ycTaHoBNeH A4OCTOBEPHO BbicniA Bann no Bl, yem B rpynne ¢ HeNnomnHbIM
BoccTaHoeneHvem (80 (70; 85) 6annos npotve 55 (45; 65) (p < 0,05)). XoTsa onpeneneH 4OCTOBEPHO GOMbLIMIA perpecc
(pyHKUMOHANBHBIX HapyLUEHWA BO BTOPOW rpynne HabniogeHus (p < 0,05). MpoBeaeH aHanua BNUSHUSA NPOSIBNEHWA cna-
CTUYHOCTU Ha BOCCTAHOBMEHME YPOBHSI CaMOOBCYXVBaHWS, KOTOPbIV MoKasan AOCTOBEPHOE HEraTMBHOE BIVSIHNE HaNMWyus
MOBbILUEHHOTO MbILLEYHOrO TOHYCa Ha BOCCTaHOBMEHWe ypoBHS camoobenyxmsaHus (p < 0,05) 1 CHXeHWe BepoSTHOCTU
MOMHOrO BOCCTAHOBIEHMS! HE3aBVCYMOCTI B MOBCEAHEBHOW XXW3HM MPY POCTE CTEMEHM MPOSIBNEHUIA cnacTuiHocTy (p < 0,05).
He ycTaHOBneHb! OCTOBEPHbIe (hakTopb! (MOM, BO3PACT, CTOPOHA MOPaXeHWs U T. M.), KoTopble BIUSANK Obl Ha pa3BuUTHe
cnacTnyHocTh y naumeHToB ¢ [TIN, kpome ypoBHs HeBposornyeckoro aecouumta no NIHSS.

BeiBogbl. Ha 30 cyTku 3abonesanus y 35,6 % naumeHToB cymmapHblii 6ann no NIHSS coctaensn 2-6, no mRS 55,6 %
naumeHToB uvenu 3 Ganna, y 48,9 % nauneHTOB OTMeYeHa yMepeHHas 3aBMCMMOCTb OT MOCTOPOHHEN momolyy no Bl.
OTmeuyeHa focToBEpHas NMONOXUTENbHAA AVHAMMKA BOCCTAHOBNEHMS nokasartenen no wkanam NIHSS, mRS, Bl Ha 180 u
360 cyTku 3abonesanus (p < 0,05). YcTaHOBMEHa 3aBUCMMOCTL Nokasatenel ypoBHs camoobenysxmsaHus Ha 360 cytku [N
OT TskecTn nHcynbTa Ha 30 cyTku 3abonesaus (p < 0,01) n OT HaMUUKS NPOSIBNIEHMIA MOBBILLIEHHOTO MbILLEYHOTO TOHYCA.
YcTaHoBMEHO, YTO BOMbHbIE, KOTOPbIE MMENW MPOSIBIIEHNS CAcTUYHOCTW Ha 360 CyTku 3a6oneBaHusi, UMenu [OCTOBEPHO
6onee Bbicokon B6ann no NIHSS B aebiote, Ha 30 u 360 cyTkn 3abonesaHus, Yem 6omnbHble 6e3 NPOSBMNEHWIA NOBbILLEHHOTO
MblLLeYHoro ToHyca (p < 0,05). Mpu 3ToM He 06HapyxeHa B3aMMOCBA3b MEXAY NoKasaTensMu ypoBHS caMoobCnyxvBaHNs
Ha 360 cyTku [TV 1 natepanu3aumm npouecca, a Takke NonoM nauyeHToB.

Cerebrovascular diseases occupy one of the leading
positions in terms of prevalence, disability and mor-
tality in the world as well as in Ukraine [1]. According
to the scientists, the number of strokes in the world is
growing annually by 0.5-2.0 %. 5.9 million people die
from stroke per year for today [2]. According to experts,
the number of deaths from strokes will increase to 7.8
million per year by 2030.

Indicators of disability of patients with hemorrhagic
stroke after one year in Ukraine is from 75 t0 85 %. Most
patients after stroke have difficulty performing routine daily
works, which determines their functional dependence on
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outside help [2,3]. About 20-30 % of stroke patients need
outside help for the rest of their lives [3-5].

Despite the great share of resources aimed for reha-
bilitation measures in patients who have a stroke, active
research in this area has been observed only in the last ten
years [6,7] and in general focuses on cases of ischemic
etiology. In addition, more guidelines on rehabilitation
measures have a purely empirical basis and have no
evidence base [6,8].

Hemorrhagic stroke is an acute disturbance of ce-
rebral circulation due to hemorrhage into the substance
of the brain, under the arachnoid, or a combination of
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hemorrhage into the substance and under the membranes
of the brain. Hemorrhagic stroke is the most dangerous
form of all cerebrovascular disorders in terms of severity,
degree of disability and mortality. It affects more younger
people than ischemic stroke [3,9]. Therefore, the reha-
bilitation, restoration of functional activity and return of
patients to their social activity is extremely actual problem
for doctors and scientists.

Aim
To investigate the dynamics of clinical-neurological indi-
cators of patients with hemorrhagic hemispheric stroke in

the recovering period of the disease by comprehensive
neurological, medical and social research.

Materials and methods

Open, cohort observation of 90 patients with hemor-
rhagic hemispheric stroke (HHS) in the recovery period
of the disease was performed in the clinic of nervous
diseases of ZSMU. There were 58 men (64.4 %) and
32 women (35.6 %). The average age of patients was
55.59 + 10.11 years.

Clinical neurological examination was carried out
according to the special developed protocol including
the usage of modern scales, mainly: objectification of
the severity of patients was performed on the stroke scale
of the National Institute of Health Stroke Scale (NIHSS),
assessment of the degree of functional recovery and
disability on the modified Rankin Scale (Modified Rankin
Scale — mRS), assessment of skills and self-care were
examined using the Barthel ADL Index (Bl), the presence
and severity of spastic manifestations in the muscles
of the upper and lower extremities (Modified Ashworth
Scale (MAS)) on the 30", 180", 360" day of HHS. At
the same time, a favorable functional outcome for mRS
was considered a score of 1 and 2 points, relatively fa-
vorable — 3 points, and unfavorable — 4 points. During
the assessment for Bl — complete independence in
self-care corresponded to a score of 100 points, mild
dependence — 90-95 points, moderate dependence —
65-85 points, severe dependence on outside help —
25-60 points.

The presence of hemorrhagic hemispheric stroke
in patients was confirmed by computed tomography
(CT) examination in the acute period of the disease. All
patients on the first day of the disease were consulted
by neurosurgeons as for the solution concerning surgical
treatment of HHS. According to the results of consulta-
tions, conservative treatment was recommended for all
studied patients.

The statistical analysis was carried out in the Statistica
13.0 (StatSoft Inc., Ne JPZ8041382130ARCN10-J) using
descriptive statistics methods. The interrelation between
qualitative features was evaluated according to the criteri-
on of Pearson Chi square test. The interrelation was con-
sidered significant at the level of significance P < 0.05.
The significance of the difference between quantitative
features was assessed using the Mann-Whitney U-test.

The study did not include patients with recurrent
strokes, patients with two or more lesions, as well as
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patients with cancer, alcohol abuse, somatic pathology in
a state of decompensation, which is a contraindication for
active rehabilitation, as well as in the presence of history
of traumatic brain injury.

All patients got three courses of complex rehabilitation
treatment in specialized department (the duration of one
course of treatment is 21 days) during first year after
HHS that included following methods in accordance with
standards and protocols for the assistance to patients with
hemorrhagic stroke (The Order of the Ministry of Health
of Ukraine No. 275 dated 05/17/2014):

— Drug treatment: pathogenetic drugs (antihyperten-
sives, drugs that improve coronary blood flow and me-
tabolism in the heart muscle, antiarrhythmic (if necessary,
for patients with ischemic heart disease), antidiabetic (if
necessary, for patients with diabetes mellitus 2 type));
drugs that increase metabolism and microcirculation
in brain tissues; symptomatic drugs (muscle relaxants,
analgesics, neuro-psychotropic drugs, etc.).

— Therapeutic physical training: positional treatment,
individual workout, coaching in correct gait, mechanothe-
rapy with the use of table simulators for hands and fingers,
special means to reduce muscle tone.

—Physiotherapy: massage of segmental areas, pare-
tic limbs, etc., equipment physiotherapy (electrophoresis,
electrostimulation, magnetic therapy, etc.).

— Psychotherapy: autogenic training, psychogym-
nastics.

— Speech therapy correction, classes with a speech
therapist-aphasiologist.

— Other special treatments.

A lot of attention in the early recovery period of pa-
tients with HHS was paid not to drugs recovery, but to
therapeutic exercise, massage, hardware physiotherapy.

During the development of the rehabilitation program,
generally-accepted terms [6,10] were kept, which were
also worked out and updated by us.

Following general physiological grounded principles
were used:

1. Individual approach to the patient. In the process of
developing a rehabilitation program, it is necessary to take
into consideration age, sex and profession of the patient,
his motor experience, the nature and extent of the patho-
logical process and the functionality of the patient.

2. Consciousness. Only conscious and active parti-
cipation of the patient himself in the rehabilitation process
creates the necessary psycho-emotional background
and psychological adjustment of the rehabilitated patient,
thereby increasing the effectiveness of the applied reha-
bilitation measures.

3. The principle of graduality is especially important in
increasing physical activity according to all its indicators:
volume, intensity, number of exercises, number of their
repetitions, complexity of exercises both within one lesson
and throughout the whole rehabilitation process.

4. Regularity — the basis of medical and rehabili-
tation training during the rehabilitation process, which
sometimes lasts up to several months and even years.
Only according to systematic using of various means of
rehabilitation, we can provide sufficient, optimal influence
for each patient, which allows to increase the functional
state of the patient’s body.
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5. Cyclicity. Alternation of work and rest following
an optimum interval (rest both between two exercises
and between two sessions). If the next session is for
the supercompensation phase, the effects of training are
summed up and functional possibilities are increased to
a new, more advanced level.

6. Systematic impact (or sequence), namely the se-
quential alternation of starting positions and exercises for
different muscle groups.

7. Novelty and diversity as for selection and applica-
tion of exercises, in another words 10-15 % of exercise
should be updated, and 85-90 % repeated to consolidate
the success of treatment.

8. Moderation of influence by physical rehabilitation
measures means: physical activity should be moderate,
possibly longer, or the load should be fractional, which
will allow the patient to achieve the adequacy of the load.

In addition, creating individual methods of performing
physical rehabilitation and massage, the following items
were taken into account:

1) an integrated approach in assessing the patient’s
condition, considering the characteristics of the disease;

2) mandatory consideration of the pathogenetic and
clinical characteristics of the disease, as well as the age
and fitness of the patient;

3) outlining of therapeutic tasks as for an individual
patient or group of patients;

4) systematization of special exercises that have
an aimed impact on the functions of the affected organ;

5) a rational combination of special exercises with
tonics to ensure both general and special load.

In accordance with the periods of HHS (acute, early
recovery, late recovery and residual) during physical re-
habilitation, the following periods are also distinguished:
the first (sparing) period, during which 75 % of general
and breathing exercises and only 25 % of special exer-
cises are performed, using mostly slow pace; the second
(functional) period, which is aimed at restoring the function
of the affected organ, when the patient already has a
more advanced motor regime, and his general condition
is stable; the third (training) period, when not only the res-
toration of the functionally affected organ is carried out,
but the whole organism as well.

Techniques and intensity of physical activity and
the number of additional procedures for patients changed
during the recovery period of GPI treatment according
to general condition, hemodynamic indexes of patients
and changes in clinical symptoms (manifestations of
spasticity, etc.).

Among the treated patients there were 47 patients
(52.22 %) who had manifestations of mild spasticity
(31.11 %) or moderate and severe ones (21.11 %). For
this group of patients, in addition to the course of physi-
cal rehabilitation, special exercises were used to reduce
muscle tone, massage techniques, which were aimed at
muscle relaxation and treatment of posture (according
to the indications).

During training session all the patients performed
exercises in order to increase the strength of paretic mus-
cles, but patients with manifestations of muscle spasticity
had a number of peculiarities: firstly, muscle strengthe-
ning was carried out in the range of small amplitudes,
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and only then expanded to full (physiological) volume;
the alternation of the contraction of spastic muscles
with their subsequent stretching to physiological length
was obligatory; the necessity of an early transition from
abstract exercises to exercises that are household skills,
the stopping of training with increasing muscle tone. Also,
the general principle was the reproduction and formation
of the most important motor skills (skills of getting out of
bed, proper gait, sitting, eating, etc.), which was conducted
among all patients.

The following exercises were actively used to reduce
muscle tone during physical therapy classes in patients
with manifestations of spasticity:

— performance of passive movements in separate
and adjacent joints, where the main task was the perfor-
mance of movement in the same direction and plane with
a speed that will not cause an increase in muscle tone
(such movements lead to the reproduction of adequate
patient proprioceptive information in paretic limbs to
further ensure active motor acts);

—directed tension of antagonist muscles (at the same
time choose the position in which the spastic muscles are
maximally relaxed);

— obtaining minimal, dosed movements in spasti-
cally contracted muscles with their subsequent gradual
decrease or increase, which allows the patient to learn to
control the state of spastically tense muscles.

In all patients with HHS, physical therapy classes
were conducted under constant control of blood pressure
(BP), as well as ECG and level of glucose if necessary,
and in case of its deviations, classes or procedures were
stopped, in some cases it was necessary to reduce both
training time and duration of the massage on a regular
basis, but not to lose their effectiveness due to the pos-
sibility of increasing the frequency of training. Also, in
patients with HHS, the percentage of strength exercises
and exercises with isometric muscle tension was reduced
(to avoid sharp rises in blood pressure).

During the massage in patients with spastic muscle
tension, preference was given to relaxation techniques
(stroking, large shaking, very slow kneading) with the im-
pact on segmental and reflex points. Special attention
was paid to ensure that muscle tone does not rise above
baseline.

Results

The onset of the disease was acute in all observed
patients, in 83 cases — up to one hour (92.2 %), and in
7 (7.8 %) — the symptoms increased within 1-3 hours.
71 patients (78.9 %) were delivered to the department of
acute cerebrovascular disorders at the onset of the dis-
ease within 6 hours, 15 (16.7 %) —sought to help within
24 hours from the disease onset, and only 4 patients
(4.4 %) — hospitalized more than a day after the first
symptoms of HHS. 16 patients (17.8 %) had a distur-
bance of consciousness at the beginning of the disease.

Hypertension was the etiological factor of HHS in
all the examined patients. In addition, some patients
had comorbid pathology — ischemic heart disease (7
cases, 7.8 %) and diabetes mellitus type 2 (4 cases,
4.4 %). Treatment of comorbid diseases was carried
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Table 1. Dynamics of NIHSS, mRS and Bl in patients with HHS on the 30™, 180" and
360" day of the disease

_ The 30* day The 180"‘ day The 360"‘ day

NIHSS  Me (Q,;; Q) 8 (5; 10)

Up to 6 points, n (%) 32(35.6) 53 (58.9) 66 (73.3)
7-9 points, n (%) 28 (31.1) 31(34.4) 21(23.3)
10 or more points, n (%) 30 (33.3) 6(6.7) 3(34)

mRS  Me (Q,; Q) 3(2;3) 2(2;3) 2(2;2)
1,n (%) - 9(10.0) 16 (17.8)
2,n (%) 25(27.8) 45 (50.0) 53 (58.9)
3,n (%) 50 (55.5) 35(38.9) 21(23.3)
4,n (%) 5(16.7) 1(1.1) -

BI Me (Q,; Q) 70 (60; 85) 90 (85; 95) 95 (90; 100)
40-60 points, n (%) 32(35.5) - -
65-85 points, n (%) 44 (48.9) 41 (45.6) 14 (15.6)
90-95 points, n (%) 8(8.9) 32(35.5) 36 (40/0)
100 points, n (%) 6(6.7) 17 (18.9) 40 (44.4)

Table 2. Dynamics of NIHSS indexes in patients with HHS depending
on the manifestations of spasticity on the 360" day of the disease, Me (Q

NIHSS NIHSS
in debut on the 30" day
6(4;8)

25’

NIHSS
on the 360" day

Manifestations of spasticity are 8 (6; 12)

absent

Mild spasticity 11 (10; 13)" 9 (7.75; 10.00)? 5 (4.00; 6.25)"
Spasticity of moderate and severe 14 (11; 15)34 10 (8.5; 11.5)* 7(6; 7)%*

degree

% P < 0.05 between patients with absent manifestations of spasticity and patients with mild spasticity;
% P < 0.01 between patients with absent manifestations of spasticity and patients with mild spasticity;
% P < 0.05 between patients with mild spasticity and patients with moderate and severe spasticity;
% P < 0.01 between patients with absent manifestations of spasticity and patients with moderate and
severe spasticity.

Table 3. Dynamics of NIHSS and mRS in patients with HHS depending on the level
of self-care recovery Me (Q25; Q75)

NIHSS mRS
The 30* The 180" | The 360™ | The 30*" The 180" | The 360"
day day day day day day
Bl = 100 6.0 5.0 3.0 3.0 2.0 2.0
(2.0;6.0) (3.5; 6.0) (2.5;4.5) (2.0;3.0) (2.0;2.0) (1.0; 2.0)
Bl <95 9.0 7.0 6.0 3.0 3.0 20
(7.0,11.0)' (6.0;8.0)' (5.0;7.0)' (3.0;4.0)' (2.0;3.0) (2.0; 3.0)'

: P < 0.05 between patients with BI = 100 on the 360" day and patients with Bl <95 on the 360"
day.

out according to the prescriptions of a cardiologist and
an endocrinologist.

In most amount of cases (88.9 %) HHS developed
against the background of elevated blood pressure
(BP) (160—-230/100-130 mm Hg), and only in 10.7 %
cases — patients had normal values of BP. At the same
time, 48 patients (53.5 %) reported that they knew about
the presence of disease (hypertension) and didn't take
the recommended antihypertensive therapy or took it only
if they had hypertensive crises.

In 78 patients (86.7 %), apart from focal symptoms
in the form of hemiparesis of varying severity and speech
disorders (in the case of dominant hemisphere lesion),
there were complaints of headache, which in 50 patients
(55.5 %) preceded the development of focal symptoms.

CT examination of the brain in 39 cases (43.3 %)
revealed the parenchymal hemorrhage without break-
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through into the ventricular system and subarachnoid
space, in 16 (17.8 %) — with breakthrough of blood into
the ventricular system, in 12 (13.3 %) had a breakthrough
in the subarachnoid space, and another 23 patients
(25.6 %) had a breakthrough in both the subarachnoid
and ventricular space.

The dynamics of NIHSS, mRS and Bl in patients with
HHS on the 30%, 180" and 360" day of the disease are
shown in Table 1.

In43 (47.8 %) patients on the 30™ day of the disease
there were no manifestations of increased muscle tone
of the central type in the affected limbs, in 30 (33.3 %)
patients there were manifestations of mild spasticity ac-
cording to MAS, in 17 (18.9 %) —of moderate degree. In
43 (47.8 %) patients on the 360" day of the disease there
were no signs of increased muscle tone, in 30 (33.3 %)
patients there were manifestations of mild spasticity
according to MAS, in 15 (16.7 %) — moderate degree,
and in two more patients (2.2 %) — there was spasticity
of an obvious degree.

Patients who showed signs of increased muscle tone
on the 360" day of the disease had a significantly higher
score for NIHSS at the onset of the disease, on the 30"
day of the disease and on the 360th day of the disease
than patients without spasticity (P < 0.05) (Table 2).

Analyzing the data of the dynamics of the recovery
period of HHS depending on the lateralization of the pro-
cess and the sex of patients, we can notice that there
was no significant difference during the recovery period
of HHS depending of the lateralization of the process,
for example, in patients with the damaged dominant
hemisphere median score of Bl was70 points on 30" day,
patients with the lesion of subdominant hemisphere —
65, and on the 360" day in both groups it was 95 points.
There was also no significant difference in the dynamics
of neurological deficit and recovery of functional activity
depending on the gender of patients.

Patients were divided into two groups for analysis
depending on the recovery of the level of self-care on
the 360" day: one included patients who had a com-
plete recovery of the level of self-care on the 360" day
(Bl = 100), and the second group included patients with
Bl on the 360" day 95 and less.

It was revealed that patients who fully restored
functional activity on the 360™ day of the disease had a
significantly lower rate of neurological deficit on the 30"
day of the disease (for NIHSS - the median total score
was 6 (1; 6) points) than patients who had a mild and
moderate dependence on outside help (for Bl <95) on
the 360™ day, at the end of the first month of the disease
(for NIHSS Me = 9 (7; 11) points) (P < 0.01).

The dynamics of NIHSS and mRS in patients with
HHS depending on the level of recovery of self-care on
the 360" day of the disease are shown in Table 3.

As can be seen from Table 3, there was a significant
difference in the assessment of the level of disability by
mRS between groups on the 30" day of the disease.

On the 30" day of the disease in the group of patients
who fully restored their daily activity on the 360" day of
HHS significantly higher score for Bl was determined
than in the group with incomplete recovery (80 (70; 85)
points against 55 (45; 65) points (P < 0.05)). Although a
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Table 4. Distribution of patients by manifestations of increased muscle tone in groups
with Bl = 100 and BI <95 on the 360" day

Bl = 100 Bl <95
] % n %

significantly greater regression of functional disorders was
found in the second group of patients (P < 0.05).

We analyzed the structure of indicators for NIHSS,
mRS and Bl on the 30" day of the HHS in the group of
patients with Bl = 100 on the 360" days and Bl = 95

or less on the 360" day. Manifestations of spasticity are absent 25 28.9 18 20.0

Analyzing the group of patients who fully restored Mild spasticity 14 14.4 16 178
activity in daily life on the 360t day, there were 8.7 % of Spasticity of moderate and severe degree 1 11 16 17.8'
cases from them who had a total NIHSS score 10 ormore %P < 0.05.

on the 30" day of the disease, and 69.6 % of cases had
a total score for NIHSS 6 and less.

Moreover, the structure of both groups on the 30" day
was also determined according to the degree of functional
recovery and disability according to the modified Rankin
scale and the degree of functional activity.

An analysis of the impact of spasticity on the recovery
of self-care level showed a significant negative impact
of increased muscle tone on the recovery of self-care
(P < 0.05) and reduction the probability of complete re-
covery of independence in everyday life with increasing
degree of spasticity (P < 0.05) (Table 4).

At the same time, no significant factors (sex, age,
side of the lesion, etc.) were identified that would affect
the development of spasticity in patients with HHS, except
for the level of neurological deficit according to NIHSS.

When we analyzed the distribution of patients in
these two groups by sex, it was revealed that the groups
didn’t have any significant difference. There was also no
significant difference in the study groups depending of
the lateralization of the stroke.

Discussion

In recent years, the issue of rehabilitation of post-stroke
patients has been actively studied. And more often the au-
thors do not focus on the rehabilitation of patients with
hemorrhagic stroke, and more often it is about the rehabi-
litation of patients who have suffered an ischemic stroke.
There is also an active search for factors that affect the ef-
fectiveness of rehabilitation measures. French scientists
(Broussy S. and his colleagues) emphasize that today
the issue of long-term rehabilitation of patients with stroke
is a serious problem of the modern health care system,
although we still know little about the recovery process
and factors influencing the effectiveness rehabilitation in
patients with stroke. That is why there is an urgent need
to study them [11].

The greater efficiency of rehabilitation in the con-
ditions of a specialized inpatient department [12] was
proved and it was demonstrated that to a large extent
the effectiveness of rehabilitation measures depended
on the functional state of patients at the beginning of
the disease [13,14]. This was demonstrated in our study
too, namely from the level of neurological deficit according
to NIHSS (P < 0.01). Also, at the same time, researchers
from Korea Chang W.H. and other authors did not evalu-
ate such a factor as the presence and severity of spasticity
to restore the level of patient self-care, which was carried
out in our work. We have shown that the presence of
HHS in the recovery period of increased muscle tone
in the central type reduced the likelihood of complete
recovery of self-care and affected dependence on outside
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help, which is certainly an important medical, social and
economic aspect of rehabilitation of post-stroke patients.

Researchers from Italy (Zucchella C. and others) con-
ducted an investigation to study the course of the recovery
period in patients older than 65 years, and the influence
of age on indicators, including functional recovery. It was
shown that the age of the patients influences the course
of the rehabilitation process, but the age after which there
was a decrease in the effectiveness of rehabilitation was
determined to be 85 years [15]. These data were also
confirmed in the study by Korean scientists [14,16]. In our
study we did not find a significant difference in the recov-
ery period from the age of patients, which is most likely
due to the fact that our sample included patients under
the age of 85 (this indicator was undoubtedly influenced
by average life expectancy in Ukraine, which is much
less than in Italy).

Conclusions

As a result of the study, we made the following
conclusions:

1. It was found that on the 30" day of the disease in
35.6 % of patients the total score on NIHSS ranged from
2106 points, 55.6 % of patients had mRS of 3 points and
48.9 % of patients had severe dependence on outside
help in daily life by Bl. Significant positive dynamics of
recovery by NIHSS, mRS, Bl scales on the 180" and 360"
day of the disease (P < 0.05) was revealed.

2. The dependence of the indicators of the level of
self-care on the 360" day of HHS, on the severity of
stroke on the 30" day of the disease (P < 0.01) and on
the presence of manifestations of increased muscle tone
was established.

3. ltwas found that patients who had manifestations of
spasticity on the 360" day of the disease had significantly
higher score for NIHSS at the onset of the disease, on
the 30" day of the disease and on the 360" day of the di-
sease than patients without manifestations of increased
muscle tone (P < 0.05). However, no interconnection was
found between the indicators of the level of self-care on
the 360" day of HHS and the lateralization of the process
as well as the sex of patients.
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Issues of improving the functional training (different orientation of the training process) of athletes due the development of
the respiratory system, including the respiratory system, as well as increasing the body’s resistance to hypoxic stress remain
extremely relevant at the present stage of sport development.

The aim of the study is to investigate the peculiarities of the reaction of the external respiratory system in athletes, depending
on the orientation of the training process.

Materials and methods. The study involved 104 athletes (84 men and 20 women) skill level from CMS to IMS: 63 —athletes, who
developed mainly endurance quality (triathletes, swimmers, long-distance runners, rowing), 31 — strength quality (weightlifters,
powerlifting, weightliting), 10 — speed quality (runners sprinters). The mean age of the athletes under study was 21.75 + 3.32
years. Among them there are international masters of sports (IMS) — 2 athletes, masters of sports (MS) — 25, candidates
for master of sports — 48, athletes of 1 degree — 29. Computer spirometric examination was performed for all athletes using
the spirographic complex “Spirocom” produced by LLC “KHAI-Medica” in Kharkiv in accordance with existing recommendations.

Research results. Analysis of computer spirometry showed, that athletes, who developed the quality of strength had 18.2 %
(P = 0.014) greater vital capacity of the lungs, due to the predominance of respiratory volume by 29.9 % (P = 0.017) and
by 42.1 % (P = 0.001) inspiratory reserve volume, but less by 22.4 % (P = 0.019) expiratory reserve volume, than ath-
letes, who improved the quality of endurance. Athletes, who developed the quality of endurance in contrast to athletes, who
improved the quality of speed had a higher forced vital capacity of the lungs by 14.9 % (P = 0.031), due to the predominance
of a inspiratory reserve volume by 9.8 % (P = 0.049) and expiratory reserve volume by 28.5 % (P = 0.044). Athletes, who
improved the quality of speed had lower vital capacity of the lungs by 26.1 % (P = 0.003), forced vital capacity of the lungs
by20.2 % (P = 0.016), due to a decrease of inspiratory reserve volume by 34.2 % (P = 0.008), than athletes, who improved
the quality of strength. Athletes, who developed the quality of speed, had greater resistance to air flow in the bronchi of small
caliber in the exhalation phase, as evidenced by a lower rate of forced expiratory volume, by 21.1 % (P = 0.015), the volume
of forced expiratory to reach the peak expiratory flow by 30.2 % (P = 0.016), MEF 75 by 22.9 % (P = 0.036), FEF 75-85
by 22.8 % (P = 0.035), than athletes, who developed the quality of strength.

Conclusions Athletes, who have developed a quality of strength have a greater vital capacity of the lungs, due to the pre-
dominance of respiratory volume and inspiratory reserve volume, but less expiratory reserve volume, than in athletes, who
improved the quality of endurance. Athletes, who developed endurance quality, in contrast to athletes, who improved the qua-
lity of speed, have a higher forced vital capacity of the lungs, due to the predominance of inspiratory and expiratory reserve
volumes. The function of external respiration of athletes, who improved the quality of speed is characterized by lower vital
capacity of the lungs, forced vital capacity of the lungs, due to reduced inspiratory reserve volume, and greater resistance to
airflow in the bronchi of small caliber in the expiratory phase, than in athletes, who developed the quality of strength.

3anexHicTb peakujin cMCTEMM 30BHILUHLOIO AUXaHHA Yy CNOPTCMEHIB
BiA CNpAMOBaHOCTI TPEHYBAAbHOTO NpoLecy

C. M. Kanwrina, M. C. NotaneHko, A. 0. Kypineub

MnTaHHs NigBMLLEHHST OYHKLOHAMNBHOI MiAroTOBKM (Pi3HOT CNPSIMOBAHOCTI TPEHYBarbHOIO NPOLECY) COPTCMEHIB LLUMSIXOM
PO3BUTKY PecripaTopHOi CUCTEMU, 30KPEMA CUCTEMM 30BHILLHBOMO AWXaHHS, @ TaKoX MiABMULLEHHS CTIKOCTi opraHiamy Ao
riNOKCMYHOTO HABaHTAXEHHS 3arNMLLAKTLCS HaA3BMYAHO aKTyanbHUMM Ha Cy4acHOMY eTari pO3BUTKY CMOPTY.

MeTta po6oTu — BMBUMTY OCOBNMBOCTI peakLii CUCTEMM 30BHILLHBOMO AVXaHHS Y CIOPTCMEHIB 3aN1eXHO Bifj CNPSIMOBAHOCTI
TPEHYBanbHOro NpoLeCy.

Marepianu Ta meTogn. Y gocnimkeHHs 3anyumnu 104 cnoptcmenis (84 vonosiku i 20 xiHOK): 63 atneTu, ski po3suBany ne-
peBaxHO sIKiCTb BUTpUBanocTi, 31 — skicTb cunm, 10 — sikicTb wenakocTi. CepepHin Bik obcTexeHnx ctaHous 21,75 + 3,32
poky. Cepen obcTexeHux — 2 maiicTpu cnopty MixHapoaHoro knacy (MCMK), 25 maiictpis cnopty (MC), 48 kaHauaartie y
mamncTpm cnopty, 29 cnopTcmeHiB 1 po3psiay. Komn'ioTepHe CripoMeTpuyHe AOCHIMKEHHS BUKOHANM BCIM CNOPTCMEHaM Ha
cniporpacivyHomy komnnekci «Cnipokom» (TOB «XAl-Megika», M. XapkiB) BignoBiaHO 40 pekoMeHaaLin.

Pesynirati. AHanis nokasHuKiB KoM 0TEPHOI CNPOMETPIi BCTAHOBWB, LLO Y CNIOPTCMEHIB, ki po3BMBani skicTb cuni, Ha 18,2 %
(p = 0,014)6inbLua xu1TTEBA EMHICTL NEreHb YHacninok nepesaxaHHa Ha 29,9 % (p = 0,017) anxansHoro o6'emy TaHa 42,1 %
(p = 0,001) pesepsHoro o6’'emy Bawxy, ane mMeHwwit Ha 22,4 % (p = 0,019) pesepBHWiA 06'€M BUAVXY, HIXK Yy COPTCMEHIB,
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K YIOCKOHaMoBanm sKicTb BUTPMBANocTi. CnopTCMeHw, siki po3BMBank SKiCTb BUTPUBANOCTI, Ha BiAMiHY Bif CIOPTCMEHIB, sKi
YAOCKOHaMNIoBanm SKicTb LWBIAKOCTI, Manu BinbLLy GopcoBaHy XUTTEBY EMHICTb nereHb Ha 14,9 % (p = 0,031) yepes nepesa-
XaHHs pesepeHoro ob'emy Banxy Ha 9,8 % (p = 0,049) Ta pesepsHoro 06’emy Buamnxy Ha 28,5 % (p = 0,044). CnopTcmenu,
K yAOCKOHaoBany SKiCTb LIBWAKOCTI, Mamy MEHLLY XWUTTEBY EMHICTb nereHb Ha 26,1 % (p = 0,003), hopcosaHy xuTTEBY
emHicTb nereHb Ha 20,2 % (p = 0,016) yHacnigok 3HwkeHHs Ha 34,2 % (p = 0,008) pesepsHoro ob’emy BOUXY, Hix aTneTw, sii
yLOCKOHastoBanm sikicTb cvnu. CnopTeMeH, siki po3BMBanm SIKICTb LUBUAKOCTI, Mank GinbLUMI Onip NOBITPSHOMY NOTOKY y 6poHxax
maroro kaniopy y dasy siauxy, npo o ceigyarb MeHLi Ha 21,1 % (p = 0,015) nokasHuk 06'emy opcosaHoro BUANXY,, Ha
30,2 % (p = 0,016) 06’emy chopcoBaHOro BUAMXY A0 [OCATHEHHS MikoBoi 06'eMHOI LWBMAKOCTI, Ha 22,9 % (p = 0,036) MOLLI
75,Ha 22,8 % (p = 0,035) COLL 75-85, Hix y cnopTCMeHiIB, ki PO3BMBaNM SKICTb CUMN.

BucHoBku. CrnopTcMeHam, siki po3BrBanu sIKiCTb CUnK, NpUTaMaHHa GinbLua XUTTEBA EMHICTb NEreHb Yepes nepeBaaHHs
avxanbHoro ob’'eMy Ta pe3epBHOrO 06’eMy BOMXY, ane MEHLUWMA pe3epBHWA 06’eM BUAVXY NMOPIBHSHO 3i CNOPTCMEHaMK, siki
YLOCKOHanNBanm sKicTb BUTPUBANOCTi. Y CMOPTCMEHIB, ki pO3BMBany SKiCTb BUTPUBANOCTI, HA BiAMIHY Bifj COPTCMEHIB, SKi
YOOCKOHanoBanm SKicTb LIBAKOCTI, BU3Ha4eHa GinbLua (hopcoBaHa XMTTEBA EMHICTb NEreHb YHACMiAoK NepeBaaHHs pe3epBHUX
00’emiB BAMXY Ta BUAMXY. OYHKLiS 30BHILLHBOTO ANXaHHS CMIOPTCMEHIB, 5Ki YAOCKOHANBaN SKiCTb LIBWAKOCTI, XapakTepuayeTb-
€51 MEHLLIO XMTTEBOK EMHICTIO JlereHb, (hOPCOBAHO XUTTEBOK EMHICTIO NETeHb Yepe3 3HKEHHS! PE3ePBHOTO 06'eMy BAVIXY,
6inbLLMM ONOPOM NOBITPSIHOMY MOTOKY y GpPOHXax Marnoro kanibpy y dasy BuamXy, Hix B aTreTis, ski pO3BUBANYN AKICTb CUITN.

3aBUCUMOCTb peaKu.Mﬁ CUCTEMbl BHELLUHEro AbiIXaHuf y CnNoOpTCMEeHOoB
OT HanpaBA€HHOCTU TPEHUPOBOYHOIO npouecca

C. H. Kanbiruna, M. C. MNotaneHko, A. 0. Kypuneu,

Bonpock! NoBbILLEHNS (hyHKLMOHABHOM NOATOTOBKY (Pa3niyHON HanpaBNEeHHOCTY TPEHUPOBOYHOTO MPOLIECCa) CIOPTCMEHOB
3a CYeT PasBUTUS PECTIMPATOPHOM CUCTEMBI, B TOM YICIE CUCTEMbI BHELLIHETO [bIXaHWsl, 8 TaKKE NOBbILLEHUS YCTONYMBOCTM
opraHMama K rMroKCUYECKIM Harpy3skam OCTaloTCs Ype3BblyainHo akTyarnbHbIMU Ha COBPEMEHHOM JTane pasBuUTUS CropTa.

Lenb pa6OTbl — U3y4nTb 0COBEHHOCTM peakuun CMCTeMbl BHELLHEro AblXxaHnA y CNOPTCMEHOB B 3aBUCUMOCTU OT Hanpas-
JIEHHOCTW TPEHMPOBOYHOTO NnpoLiecca.

Marepuans! n metogpl. Obcnenosany 104 cnoptemea (84 MyxumHb! 1 20 XeHLWWH): 63 aTneTa, KOTopble pa3BrBanu NpenmMyLLe-
CTBEHHO Ka4€eCTBO BbIHOCIIMBOCTU, 31 —KadecTBo cinbl, 10 —kauecTBo ckopocTh. CpeaHuii Bo3pacT 06cnenoBaHHbix 21,75 + 3,32
roga. Cpeay HUX — 2 MacTepa cropta MexayHapoaHoro knacca (MCMK), 25 mactepos cnopta (MC), 48 kaHavuaatoB B MacTepa
cnoprta, 29 cnoptcmeHoB 1 paspsiga. KomnboTepHOe CriMpoMETpUHECKOE UCCIIE[0BaHME NPOBEAEHO BCEM CMOPTCMEHAM Ha Crnu-
porpaduyeckom komnnekce «Crivipokom» (000 «XAW-Meauka, r. XapbkoB) B COOTBETCTBUM C PEKOMEHAALMUAMM.

Pesynkrathl. AHanms nokasatenei KoMMbTEPHON CIMPOMETPUM YCTaHOBWI, YTO Y COPTCMEHOB, Pa3BUBALOLLIMX KAYECTBO CUIbl,
Ha 18,2 % (p = 0,014)Gonblue XnN3HEHHas eMKOCTb Jerkvix 3a c4eT npeobnaganus Ha29,9 % (p = 0,017) gbixatensHoro 06b-
emanHad2,1 % (p = 0,001)pesepBHoro ob6bema Baoxa, Ho MeHbLLe Ha 22,4 % (p = 0,019) pe3epBHblii 06bEM BbiA0Xa, YEM
Y CMOPTCMEHOB, KOTOPbIE COBEPLLEHCTBOBAIN KA4ECTBO BLIHOCTIMBOCTW. CMOPTCMEHBI, Pa3BMBAIOLLME KaYECTBO BLIHOCTIMBOCTH,
B OT/INYME OT CMIOPTCMEHOB, COBEPLLIEHCTBYHOLLIMX KAYECTBO CKOPOCTU, UMenM Bombluyto hopCUPOBaHHYHO XKI3HEHHYIO EMKOCTb
nerkuxHa 14,9 % (p = 0,031) 3a c4eT npeobnagaHus kak pesepeHoro obbema BooxaHa 9,8 % (p = 0,049), Tak u pe3epBHOrO
obbema Bbigoxa Ha 28,5 % (p = 0,044). CnopTCMeHbl, KOTOPbIE COBEPLLEHCTBOBANM Ka4ECTBO CKOPOCTH, UMENW MEHBLLYIO
XW3HEHHYI0 emMKoCTb nerkux Ha 26,1 % (p = 0,003), hopcrpoBaHHY0 XM3HEHHYt0 eMkocTb nerkux Ha 20,2 % (p = 0,016) 3a
cyeT cHkeHus Ha 34,2 % (p = 0,008) pesepBHOro 0bbema BAoXa, YeM aTreThl, KOTOPbIE COBEPLLEHCTBOBANM KAYECTBO CUTb.
CropTcMeHbI, pa3Bu1BaloLLye Ka4eCTBO CKOPOCTU, UMENK GorbLUee COMPOTUBIIEHNE BO3OYLLHOMY NOTOKY B GpoHXax Maroro
kanvbpa B a3y BbiAoXa, O YeM CBMAETENLCTBYIOT MeHblune Ha 21,1 % (p = 0,015) nokasarens obbema hopcMpoBaHHOMO
Bbifoxa,, Ha 30,2 % (p = 0,016) o6bema hopCHpOBaHHOO BbIOXa A0 AOCTVKEHNS NMKOBON 0GBEMHON CKOPOCTU, Ha 22,9 %
(p = 0,036) MOC 75, Ha 22,8 % (p = 0,035) COC 75-85, 4em y CNOPTCMEHOB, Pa3BMBAIOLLMX KAYECTBO CUMbI.

BbiBogbl. CnopTcmMeHam, KOTOpble pa3BuBanu KavyecTBO Curbl, MpUCyLLa Gonbluast XW3HEHHAsh EMKOCTb JIETKUX 3a CYET
npeobnagaHus ablxatensHoro obbema v pe3epBHOr0 obbema BAOXa, HO MEHbLLNIA pe3epBHbI 06beM Bbigoxa Nno cpaBHe-
HWIO CO CMOPTCMEHaMW, COBEPLUEHCTBYIOLMMW KaYECTBO BbIHOCIIMBOCTW. Y CMOPTCMEHOB, KOTOpble pa3BuBani kayecTBO
BbIHOCMMBOCTM, B OT/INYME OT CMOPTCMEHOB, COBEPLLEHCTBOBABLLIMX KAYECTBO CKOPOCTM, OTMeYeHa borbLuas hopcrpoBaHHast
KM3HEHHAsi EMKOCTb NETKMX 3a CYET NpeobnafaHust pesepBHbIX 06bEMOB BAOXA U Bbiaoxa. PYHKUMS BHELLHETO AblXaHust
CMOPTCMEHOB, KOTOPble COBEPLUEHCTBOBAM KAYECTBO CKOPOCTU, XapaKTEPU3YETCs MEHbLUEN XW3HEHHOW EMKOCTbBIO NErkux,
hopCcUpOBaHHOM M3HEHHOM EMKOCTBIO METKMX 3@ CHET CHUXEHMUS pe3epBHOrO obbema Boxa, 60MbLIMM CONPOTUBIEHNEM
BO3AYLUHOMY NOTOKY B GpoHXax Manoro kanubpa B a3y BblfoXa, YeM Yy aTreToB, KOTOPbIE Pa3BMBariv Ka4eCTBO CUTbI.

Achieving high sports results is based on improvement
and maximum implementation of the functional abilities
of the athlete in the process of competitive activity [8].
In the process of adaptation, associated with long-term
sports training, optimization of the physiological reactivity
of the cardio-respiratory system is achieved, the nature of
which is directly related to the individual characteristics of
athletes, periods and orientation of the training process
[11]. In the dynamics of various physical or combined
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loads, the reserves of the functional system of external
respiration can be significantly reduced until they are
completely exhausted. A set of indicators of external respi-
ration can be a marker of the adaptive potential of a person
of different ages [5]. One of the most important indicators
of sports performance is the functional state of the external
respiratory system. In this regard, the interest of scientists
in improving the functional training of athletes through
the development of the respiratory system, including
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Table 1. Anthropometric data of athletes who developed the qualities of endurance, strength or speed, M + SD

Value it of measure | Endurance ______[stength ________Ispeed ______Jp, P, P

Age, years 21.22 + 3.16 2242 + 3.56 23.00 £ 3.13 0.099 0.114
Height, m 1.78 £ 0.08 1.78 £ 0.10 1.71 £ 0.10 0.777 0.028
Weight, kg 66.79 + 9.42 82.13 + 19.03 63.50 + 15.99 0.001 0.478
BMI, kg/m? 20.93 + 1.69 25.78 + 4.26 21.34 + 3.24 0.001 0.669

0.627
0.059
0.001
0.001

the external respiratory system, as well as increasing
the body’s resistance to hypoxic stress has always been
great in the past and continues to grow now [4].

Aim
The purpose of the study is to investigate the peculiarities

of the reaction of the external respiratory system in ath-
letes depending on the orientation of the training process.

Materials and methods

After signing a written informed consent, in the competi-
tive period, study involved 104 athletes (84 men and 20
women) skill level from CMS to IMS: 63 - athletes, who
developed mainly endurance quality (triathletes, swim-
mers, long-distance runners, rowing), 31 —strength qua-
lity (weightlifters, powerlifting, weightlifting), 10 — speed
quality (runners sprinters). The mean age of the athletes
under study was 21.75 + 3.32 years. Among them
are international masters of sports (IMS) — 2 athletes,
masters of sports (MS) — 25, candidates for master of
sports — 48, athletes of 1 degree —29.

Computer spirometric examination was performed for
all athletes using the spirographic complex “Spirocom”
produced by LLC “KHAI-Medica” in Kharkiv in accordance
with existing recommendations [9]. In the conditions
of maximum physical loadings in an annual cycle vital
capacity of lungs (VC, 1), the forced vital capacity of
lungs (FVC, 1), volume of the forced expiratory volume
in 1 second (FEV1, 1), inspiratory reserve volume (IRV),
expiratory reserve volume (ERV), respiratory volume (RV,
), respiration rate (RR), low voluntary ventilation (LVV),
the ratio of inspiratory duration/expiratory duration (D‘ns /
D,,,), maximal voluntary ventilation (MVV), mean forced
expiratory flow between 25 and 75 % FVC (FEF 25-75,
I/s), mean forced expiratory flow between 75 and 85 %
of FVC (FEF 75-85, I/s), speed of expiratory air stream —
peak expiratory flow (PEF), time for peak expiratory flow
(Tpef, s), maximal expiratory flow at 25 % of volume of
the forced exhalation (MEF 25, I/s), maximal expiratory
flowat50 % of the forced expiratory volume (MEF 50, I/s),
maximal expiratory flow at 75 % of the forced expiratory
volume (MEF 75, I/s), maximal expiratory flow at 85 % of
the volume of forced exhalation (MEF 85, I/s), Tiffeneau
index (TI) were measured.

The results were processed by methods of variation
statistics, using the software package Statistica for Win-
dows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).
The hypothesis of the distribution of quantitative indica-
tors, which corresponds to the normal law, was tested
using the Shapiro-Wilk test.

Quantitative indicators are presented in the form of
arithmetic mean and standard deviation in the case of
normal growth and in the view of the median and inter-
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quartile range in the view of the rise in the normal range,
qualitative indicators — in the form of absolute and relative
frequencies. Comparison of quantitative indicators in
independent groups was determined by the method of
parametric statistics using a two-sample Student’s t-test
with a two-sided test index for the value of statistical
significance. In the case of deviation of the distribution
from normal, the Mann-Whitney test was used. The
difference in qualitative characteristics in independent
groups was assessed using Pearson’s chi-square test
with Yates correction and Fisher’s exact criterion. The
differences were considered significant at the level of
statistical significance P < 0.05.

Results

Anthropometric data of athletes are shown in Table 1.

Athletes were comparable in age (Table 1). Athletes,
who developed speed quality had significantly lower sta-
ture, than strength athletes and athletes, who improved
endurance quality. Weightlifters also had significantly
more body weight and body mass index, than athletes,
who developed endurance or speed qualities.

Comparison of indicators of the function of external
respiration in athletes, who developed the qualities of
endurance or strength indicates the predominance of
athletes, who improved the quality of endurance indicators
(Table 2): D /Dex (0.94 + 0.37 vs. 0.78 £ 0.27 1) by
170 % (P = 0021) ERV(1.65 + 0.94vs.1.28 + 0.55)
by22.4 % (P = 0.019), the ratio of the forced inspiratory
volume in 2 second to the forced vital capacity of the lungs
(FIV2/FVC)(99.55 £+ 1.11vs.98.98 + 2.161)by 1.0 %
(P = 0.025).

Table 2. Indicators of the external respiration function in athletes, who developed

the quality of endurance or strength, M + SD, Me (Q,; Q,)

Value, Quality
Ll Gl TR Endurance (n = 54) | Strength (n = 31)

RV, | 0.69 (0.53; 0.91) 0.92 (0.63; 1.34)
RV, % 93 (73; 126) 103 (82; 156)
LWV, | 13.29 + 4.93 15.15 + 4.83
LWV, % 10252 + 36.93 111.16 + 40.31
RR, I/min 17.72 + 4.92 16.70 + 5.28
D, s 1.72 + 0.59 1.66 + 0.52
D, s 1.92 + 0.69 231 % 0.97
D,.,/D. 094 + 037 0.78 + 0.27
RVm, | 119 + 0.56 1.23 + 058
RRm, limin 113.34 + 41.77 109.19 + 35.10
MVV, I/min 17.97 + 36.59 120.36 + 39.98
MWV, % 91.37 + 2552 86.65 + 21.56
Ve, | 461 £ 129 545 + 1.31
VC, % 89.70 + 23.35 99.14 + 20.94
IRV, | 214 £ 0.86 3.04 £ 1.15
ERV, | 1.65 + 0.94 1.28 + 0.55

0.017
0.123
0.056
0.347
0.371
0.837
0.085
0.021
0.875
0.878
0.912
0.358
0.014
0.061
0.001
0.019

m

29.9 %

17.0 %

18.2 %

42.1%
22.4 %
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Cont. of Table 2. At the same time, athletes who developed the qua-
lities of endurance or strength, probably differed in
the volume of respiratory volume (RV) (0.77 + 0.34 vs.
100 + 0441)by29.9 % (P = 0.017),VCL(4.61 + 1.9
FVC,1 483 £ 112 515 + 117 0.201 vs. 545 + 1.311) by 18.2 % (P = 0.014), the reserve
FVC, % 92.34 £ 15.93 908469 0.408 volume of inspiration (RVI) (2.14 + 0.86vs.3.04 1.151)at
FEV1, | 4.50 £ 1.00 492 £ 1.23 0196 421 % (P = 0.001),IRV(2.66 + 1.12vs.3.43 £ 1.301)
FEV1, % 94.52 + 21.86 99.26 + 18.84 0.401 at (P = 0.015) ) by 28.9 %, FEF 25-75 (4.81 + 1.15
FEVpef | 247 £ 097 2.85 £ 1.17 0.157 vs. 4.94 + 1.14 ls) by 2.7 % (P = 0.012) in favor of
FEVpef, % 102.98 + 37.57 118.32 + 47.64 0.196 athletes, who developed strength.
IT, %, value 97.60 (86.15;111.50)  94.50 (83.30;101.10)  0.401 Athletes, who developed strength quality also had
IT, % 108.50 (55.50;124.50) 105.00 (93.00;112.00) 0.408 slightly better rates of LV (P = 0.056),D,_(P = 0.085),
FEV1/FVC, %, value 95.36 * 8.05 95.46 + 7.49 0.815 VC.% (P = 0.061), compared to athletes,v?/ho developed
FEV1/FVC, % 103.81 + 8.85 103.90 + 8.32 0.792 the quality of endurance, but hardly probable.
EEE '{; ;9330 J‘:r 12';314 726239 J‘; 22';‘:52 g';g Thus, athletes, who developed strength quality had
MEF’ 2; s 4 '91 ;18'4 5 ‘59 ;20'7 0'211 18.2 % (P = 0.014)greater vital capacity, due to the pre-
VIEF 25’ % 67‘ 48'+ 2’4 79 72’ 29‘+ 2'1 i 0'371 dominance of 29.9 % (P = 0.017) respiratory volume
' N Y ’ and 42.1 % (P = 0.001) inspiratory reserve volume,
MEF 50, l/s 562 + 1.62 -6.22 + 1.98 0.181 . ;
MEF S0, % e DALt I T than athletgs, who |mpr0\{ed the quality of endurance. At
MEF 75, Us 533 4 178 593 + 20 0.29 the same time, the Igtter, in contrast to strength athleteos,
MEF 75, % T 00 & P T had_a greater expiratory reserve volume by 22.4 %
FEF 25-75, IIs 541 £ 1.60 -6.06 + 2.03 0.186 (P = 0'019)' ) L
FEF 75-85, Iis 503 + 157 553 + 164 0391 . Analysis of the comparison of indicators of the func-
Toef s 0.44 £ 019 046 £ 020 0.798 tion of external respiration in athletes, who developed the
Ve, | 484 + 107 5.20 + 1.02 0.155 q.uallltllesofspeed qrendurance(Table 3)found§pr9b§bly
VC, % 9448 + 14.60 95.23411.17 0.724 S|gn|.f|cant predominance of the values of following indica-
IRV, | 266 + 112 343 + 130 0.015 28.9% torsin the latter: ERV (1.65 + 0.94vs. 1.18 £ 0.41l)on
ERV,| 135 + 108 0.79 + 0.82 0.074 285 % (P = 0.044),FVC(4.83 + 1.12vs.4.11 £ 1.19])
FVC, | 471 £ 0.99 4.95 + 0.98 0.295 by 14.9 % (P = 0.031), IRV (2.66 + 1.12 vs.
FVC, % 91,62 + 12.30 91.81 + 9.95 0.795 240 £ 0.961)by9.8 % (P = 0.049), FVC (4.71 + 0.99
FEV05. | 200 + 063 207 + 0.66 0.646 vs. 420 + 1.21) by 10.8 % (P = 0.037), forced in-
FEVA, | 426 + 085 437 + 083 0714 halation1 to forced vital capacity of the lungs (FIV1/
FEV1, % 98.51 + 17.60 99.45 + 11.89 0.853 FVC) (91.03 + 7.91 vs. 88.94 + 10.62) by 2.3 %
FEV2, | 4.80 (3.94;5.36) 4.88 (4.29; 5.60) 0.429 (P = 0.010).
FEV2, % 96.33 + 24.91 94.62 + 9.04 0.073 Rather better indicators of VC (P = 0.094), FEV1
FEV3, | 5.72 (4.71:6.29) 5.34 (4.51: 6.14) 0.405 (P = 0.069), FEVpef (P = 0.025), MEF 75 (P = 0.080),
FEV3, % 88.69 + 42.91 91.34 + 7.18 0.101 FEF 75-85 (P = 0.060) in athletes, who developed en-
FEVpef, | 112 + 042 114 + 0.49 0.924 durance compared to speed, but the difference did not
FEVpef, % 109.78 + 42.15 108.92 + 50.48 0.652 reach the limit of statistical significance.
IT 91.86 (81.30;107.00)  81.70 (73.30;93.50)  0.375 Thus, athletes who developed the quality of endu-
IT, %, value 89.79 + 12.61 84.41 + 13.29 0.172 rance in contrast to athletes, who improved the quality of
IT, % 107.24 + 12.83 105.53 + 15.80 0.694 speed, had a higher forced vital capacity of the lungs by
FIVI/FVC, %, value  91.03 + 7.91 88.80 + 9.76 0.299 14.9 % (P = 0.031), due to the predominance of both
FIVI/FVC, % 110.15 + 9.81 109.62 + 11.73 0.970 the inspiratory reserve volume by 9.8 % (P = 0.049)
FIV2IFVC, %, value  99.55 + 1.11 98.98 + 2.16 0.025 0.6 % and expiratory reserve volume by 28.5 % (P = 0.044).
FIV2/ FVC, % 105.29 + 1.36 104.72 + 2.64 0.520 Comparison of indicators of the external respiration
FIV3/FVC, %, value  100.00 + 0.20 99.89 + 0.29 0.236 function in athletes, who developed the qualities of
FIV3/FVC, % 103.00 + 0.20 102.91 + 0.30 0.685 strength or speed (Table 4) proves, that strength ath-
PEF/FEVpef, IIs 6.15 (4.48; 8.83) 6.87 (4.05;10.20) 0.425 letes have probably higher indicators of VC by 26.1 %
FEVpef, lis 6.75 £ 1.71 7.09 £ 2.22 0.425 (5.45 + 1.31vs.4.03 = 0.921,P=0.003),IRVby34.2 %
FEVpef, % 75.64 + 17.67 75.32 + 18.82 0.276 (3.04 + 1.15vs. 2.00 £ 0.80 I, P = 0.008), FVC by
MEF 25, l/s 6.33 + 1.61 6.49 + 2.09 0.884 202 % (5.15 + 117 vs. 411 + 1191, P = 0.016),
MEF 25, % 78.08 + 18.71 7571 £ 20.38 0.393 FEV1 by 21.1 % (4.92 + 1.23 vs. 3.88 + 1.06 |,
MEF 50, l/s 520 + 1.27 536 + 1.25 0.276 P = 0.015), FEVpef by 30.2 % (2.85 + 1.17 vs.
MEF 50, % 98.36 + 20.89 97.88 + 19.69 0.745 1.99 + 0.92 1, P = 0.016), MEF 75 by 22.9 %
MEF 75, lis 3.37 £ 1.02 332 093 0.745 (-5.93 + 2.02 vs. -4.57 + 1.66 I/s, P = 0.036), FEF
MEF 75, % 125.55 + 33.34 128.39 + 33.22 0.928 75-85 by 22.8 % (-5.53 + 1.94 vs. -4.27 = 1.71 Iis,
FEF 0.2-1.2, /s 435 + 2.09 460 + 2.63 0.537 P = 0_035),\/be17_5 %(5_20 + 1.02vs.4.29 + 1.17],
FEF 25-75, IIs 481 + 1.15 494 + 114 0.012 2.7 % P = 0019)‘ IRV by 30.0 % (343 + 1.30 vs.
FEF 25-75, % 101.27 + 25.85 102.29 + 20.22 0.574 240 + 096, P = 0027)’ FVC by 15.2 %(495 + 0.98
FEF 75-85, IIs 294 + 0.95 2.83 + 0.86 0.884 vs. 4.20 + 1.21 |‘ P = 0045)‘ FEV1 by 14.9 %
FEF 75-85, % 138.66 + 40.13 141.97 + 38.03 0.745 (437 + 0.83vs.3.72 + 1.25|,P = 0.040), FEF 75-85
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at 19.3 % (141.97 £ 38.03 vs. 114.60 = 29.36 %,
P = 0.027).

There is a tendency to the predominance of VC, %
(P = 0.052), FEVpef, % (P = 0.054), PEF (P = 0.064),
MEF 50, I/s (P = 0.052), MEF 75,% (P = 0.078), FEF
25-75, I/s (P = 0.084), FEV2, | (P = 0.067), FEVpef, |
P = 0.089), FEF 25-75, /s (P = 0.073)in athletes, who
developed the quality of strength, above similar indicators
in athletes, who improved the quality of speed.

Thus, athletes who improved the quality of strength
had a greater vital capacity of the lungs by 26.1 %
(P = 0.003), forced vital capacity of the lungs by 20.2 %
(P = 0.016), due to the inspiratory reserve volume
by 34.2 % (P = 0.008) than athletes, who improved
the quality of speed. Also, strength athletes have higher
indicators of the of forced expiratory volume1 by 21.1 %
(P = 0.015), the forced expiratory volume to reach
the peak expiratory flow by 30.2 % (P = 0.016), MEF
75 by 22.9 % (P = 0.036), FEF 75-85 by 22.8 %
(P = 0.035) than in athletes, who developed the quality
of speed, which indicates less resistance to air flow in
the bronchi of small caliber in the expiratory phase.

Athletes, who improved endurance and speed, did
not differ in terms of vital capacity, inspiratory reserve
volume, respiratory volume, forced expiratory volume1,
and were significantly less important, than athletes, who
improved strength.

Since the athletes had probable statistical differences
in terms of height and weight, we additionally performed
calculations of volumetric indicators, namely RV, VC,
IRV, ERV, taking into account the body mass index of
athletes (Table 5).

It was found that the groups of athletes did not differ
significantly in the indexed indicators of VC, RV and IRV,
but strength athletes had slightly higher values of the index
of IRV (113 = 41 ml vs. 102 £ 40 ml in athletes, who
improved endurance and 94 = 35 ml in athletes, who
developed the quality of speed).

The analysis of index ERV, calculated from the body
mass index of athletes, confirmed the pattern, that we
obtained in the analysis of the absolute values of ERV.
The lowest values of index ERV were found in strength
athletes, compared with similar indicators in athletes, who
improved the quality of endurance or speed.

Discussion

There are increased requirements to the respiratory sys-
tem of athletes engaged in sports with the predominant
manifestation of endurance. While training, the need for
increased ventilation increases, but the maximum airflow,
lung volume and contractility of the respiratory muscles
show little changes, and in some cases there is even some
restriction of airflow. Anumber of studies have suggested,
that the functional capabilities of the respiratory system of
highly skilled athletes lag behind the adapted to intense
muscular activity capabilities of the cardiovascular system
and neuromuscular system [13].

Increased susceptibility to bronchospasm in endu-
rance athletes is described by many authors, referring to it
as “exercise asthma”. The results of the study [1] showed,
that in three biathletes the rate of FVCL, % was below
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Table 3. Indicators of the external respiration function in athletes, who developed
the quality of endurance or speed, M £ SD, Me (Q,;; Q,;)

Value,
units of measure

Al

RV, %
Lw, |
LW, %
RR, I/min
D _,s

insp’

D _,s

exp’

D;er/Desp
RVm, |

RRm, I/min
MWV, I/min
MWV, %
VG, |

VC, %

IRV, |

ERV, |

FVC, |

FVC, %
FEV1, |

FEV1, %
FEVpef, |
FEVpef, %
IT, %, value
IT, %
FEV1/FVC, %, value
FEV1/FVC, %
PEF, Is

PEF, %

MEF 25, /s
MEF 25, %
MEF 50, I/s
MEF 50, %
MEF 75, I/s
MEF 75, %
FEF 25-75, I/s
FEF 75-85, I/s
Tpef, s

VC, |

VC, %

IRV, |

ERV, |

FVC, |

FVC, %
FEVO,5, |
FEV1, |

FEV1, %
FEV2, |

FEV2, %
FEV3, |

FEV3, %
FEVpef, |
FEVpef, %
IT

IT, %, value
IT, %
FIV1/FVC, %, value
FIV1/FVC, %
FIV2/FVC, %, value
FIV2/ FVC, %

0.69 (0.53; 0.91)
93 (73; 126)

13.29 + 4.93

10252 + 36.93
17.72 + 4.92

1.72 + 059

1.92 + 0.69

0.94 + 0.37

119 + 056

113.34 + 41.77
117.97 + 36.59
91.37 + 2552

461 £ 129

89.70 + 2335

214 £ 0.86

1.65 + 0.94

483 £ 1.12

92.34 + 1593

450 £ 1.00

9452 + 21.86

247 £ 0.97

102.98 + 37.57
97.60 (86.15;111.50)
108.50 (55.50;124.50)
9536 + 8.05

103.81 + 8.85

5.93 + 1.73

7430 + 20.14
491t 1.84

67.48 + 24.79
562 + 1.62
70.72 + 18.73
533 + 1.78
80.06 + 22.89
541 + 1.60
5.03 + 1.57
0.44 + 0.19
4.84 £ 1.07
94.48 + 14.60
266 + 1.12
1.35 + 1.08
471 £ 0.99

91.62 + 12.30

2.90 + 0.63

426 + 0.85

98.51 + 17.60

4.80 (3.94;5.36)
96.33 + 24.91

553 + 0.89

88.69 + 42.91

112 + 042

109.78 + 42.15
91.86 (81.30;107.00)
89.79 + 12.61
107.24 + 12.83
91.03 + 7.91
110.15 + 9.81
99.55 + 1.11
105.29 + 1.36
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Quality
Endurance (n = 54) | Speed (n = 10)

0.91(0.61; 1.21)
97 (83; 194)
14.33 + 6.54
123.90 + 56.81
1712 + 3.81
1.60 + 0.55
2.07 £ 061
0.81 + 0.28
0.97 + 0.40
111.38 + 42.75
107.19 + 2559

92.50 + 21.79
4.03 + 0.92
81.00 + 28.51
2.00 + 0.80
118 £ 0.41
411 £ 119
90.51 + 9.90
3.88 + 1.06
91.70 + 11.36
1.99 + 0.92

89.40 + 34.55
100.55 (78.70;108.00)
111.50 (87.00;121.00)
9359 + 8.57

102.01 + 9.31

514 + 1.59

69.60 + 16.74

461 £ 142

69.60 + 17.50

482 &

6540 + 15.36
457 + 1.66

7220 + 2329
476 £ 147

427 £ 1.71

055 + 0.13

429 + 117

92.60 + 10.01

240 + 0.96

1.04 + 0.44

420 + 1.21

91.00 ¢ 7.76

2.60 + 0.91

372 £ 1.25

96.41 + 15.85

4.00 (3.37;4.56)
96.25 + 8.81

429 £ 1.32

93.00 + 8.54

094 + 043

106.25 + 34.77
95.65 (83.10;103.00)
86.96 + 11.14
104.10 + 14.53
88.94 + 10.62
106.30 + 13.81
99.23 + 1.47
105.25 + 1.16

0.385
0.255
0.746
0.350
0.890
0.494
0.448
0.271
0.306
0.441
0.370
0.823
0.094
0.566
0.394
0.044
0.031
0.846
0.069
0.725
0.025
0.180
0.586
0.818
0.389
0.571
0.212
0.677
0.677
0.637
0.142
0,644
0.174
0.421
0.284
0.129
0.774
0.171
0.723
0.049
0.727
0.037
0.262
0.875
0.875
0.745
0.969
0.909
0.688
0.977
0.262
0.223
0.966
0.916
0.579
0.010
0.875
0.134
0.858

w

28.5%
14.9 %

19.4 %

9.8 %

10.8 %

2.3%
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Cont. of Table 3.

Value,
units of measure

80 %. Five biathletes showed a decrease in FEV1, %,
which characterizes the total capacity of the bronchial
tree. Six biathletes had a reduced Tiffeneau index, which
is also a sensitive index of airway obstruction. The authors

Endurance (n = 54) | Speed ( 10)

PRI ey 0D 2 040 99.90 £ 0.22 0.688 received a decrease in the velocity characteristics of pul-
FIV3IFVC, % 103.00 + 0.20 103.00 £ 0.20 0.999 monary ventilation in female athletes. Five biathletes had
PEF/FEVpef, Iis 6.15 (4.48; 8.83) 6.90 (5.18; 8.11) 0.800 a reduced peak expiratory flow (PEF, %) —the maximum
FEVpef, s 675 £ 1.7 6.19 £ 2.27 0.397 value of the flow, achieved during respiration. Decreased
FEVpef, % 75.64 £ 17.67 7640 £ 2047 0.799 MEF indicates the presence of obstructive changes in
mii 5: I{;; 3533;: ‘168171 :'10;; 2‘11:5 g‘igj Igngg while a decrease in MEF 75, % indicates ob§truc-
VIEF 50’ s 52'041;.27‘ 455 1_ 1_61 0:208 tion in the small' bronchi, MEF 50, % - obstructlon' at
= 50’ % T 9400 + 2296 0821 the level of the mlddlg bronchi, MEF 25, % —obstruction
MEF 75’ s 397 & 1.02 285 + 104 0.080 of the large bror?chl. Obstructlop at the level of small
MEF 75: % TZEEEITIaaah 1950 % 29108 P and large bronchi was observed in four of the examined
FEF 0.2-1.2, lis 435 + 209 402 + 159 0.693 biathletes, in eight — at the level of the middle bronchi [1].
FEF 25-75, Iis 481 + 115 431 + 148 0194 This decrease in bronchial patency in biathletes allowed
FEF 25-75. % 10127 + 2585 97.00 + 2298 0.742 authors to conclude, that the area of the functioning
FEF 75-85, I/s 204 + 095 240 + 091 0.060 surface of the alveolar-capillary membranes is reduced,
FEF 75-85, % 138.66 + 40.13 114.60 + 29.36 0,092 the volume of blood flow in the capillary bed of the lungs is

reduced and the use of oxygen in ventilated air is reduced.
Researchers have suggested, that an inadequate ratio of
alveolar ventilation and perfusion may, in turn, lead to a
significant reduction in arterial blood oxygen saturation
and the development of arterial hypoxemia, which will
significantly limit the aerobic performance of athletes [1].

Govorukhina O. A. and co-authors [4] found, that

Table 4. Indicators of the external respiration function in athletes, who developed
the quality of strength or speed, M £ SD, Me (Q,,; Q,;)

Value, Quality P-level | A%
units of measure gy \cth(n = 31) | Speed(n = 10)

RV 0.92(0.63; 1.34) 0.91(0.61; 1.21) 0.421 the volume of pulmonary ventilation of athletes, engaged
RV, % 103 (82; 156) 97 (83; 194) 0.832 in cross-country skiing and swimming, significantly
LW 15.15 + 4.83 14.33 + 6.54 0.504 superior to athletes, engaged in biathlon. According to
LW, % 11116 + 40.31 123.90 + 56.81 0.585 the authors, such results reflect the specificity of training
RR, l/min 16.70 £ 5.28 17.12 £ 3.81 0.761 loads in certain sports of cyclic structure. Girls and boys,
Do § ezt 1Y 23 U9 DiLe competing in cross-country skiing also had the highest
Do S 231 £ 0.97 207 £ 061 0606 rates of pulmonary ventilation, which indicates the su-
EsiDrxv ?;i i gg; gz; z g:ig g:gg periority of the strength of the expirator}{ muscles and
RRm‘, i 10919 + 35.40 1138 5 42.75 0,485 the patency qf the bronchial tree in relation to athletes
MVV, Uin 120.36 + 39.98 10719 + 2559 0.347 of other spemal'tle.s. The lowest vglugs of the speed of
MVY. % 68 & 2 T & 2|7 e pulmonary ventlllatlon.wer.e found in glrls and boys, who
VeI 545 + 131 403 £ 092 0003 261 % were engaged in §W|mm|ng..AnaIy3|s of the speed of
Ve, % 9914 + 20.94 81.00 £ 2851 0.052 pulmonary ventilation of cyclic sports athletes allowed
RV, | 304 + 145 200 + 0.80 0008 342 % the authors to conclude, that the expiratory muscles of
ERV,| 198 + 055 118 + 041 0.346 the athletes under study are well developed, and there
FVC, | 515 + 117 411+ 119 0016 202 % are no violations of the patency of the bronchial tree. At
FVC, % 05.84 + 17.69 90.51 + 9.90 0.301 the same time the most powerful exhalations were able
FEV1, | 4.92 + 1.23 3.88 +1.06 0015  211% to perform athletes, engaged in cross-country skiing.
FEV1, % 99.26 + 18.84 91.70 + 11.36 0.202 The lowest airflow velocities and, accordingly, the Iarg-
FEVpef, | 285 + 117 199 + 0.92 0016  302% est duration of exhalation were found in the group of
FEVpef, % 118.32 + 47.64 89.40 + 34.55 0.054 swimmers. Such results may be due to the specifics of
IT, %, value 93.10 + 14.13 96.48 + 14.60 0.431 the environment, in which swimmers perform the bulk of
IT, % 105.00 (93.00;112.00)  111.50 (87.00;121.00)  0.326 training work. During swimming, the human body is in
FEVA/FVC, %, value 95.46 + 7.49 93.59 + 8.57 0478 the water, which puts constant pressure on the chest and,
FEV1/FVC, % 103.90 + 8.32 102.01 + 9.31 0.671 accordingly, facilitates the work of the muscles responsible
PEF, I/s -6.63 £ 2.14 -5.14 £ 1.59 0.064 for the act of exhalation [4].

PEF, % 79.29 £ 20.62 69.60 + 16.74 0.230 In our study, we found no evidence of airway obstruc-
MEF 25, I/s -5.59 £ 2.07 -4.61 £ 142 0.255 tion in athletes, who improved endurance or strength
MEF 25, % 7229 + 2148 69.60 + 17.50 0.898 or speed. Athletes, who developed mostly endurance
MEF 50, Ifs -6.22 + 1.98 -4,82 £ 1,50 0.052 quality as opposed to strength athletes and athletes,
MEF 50,% 74.94 £ 18.68 65.40 £ 15.36 0.224 who improved speed quality, were likely to have a greater
MEF 75, lis -5.93 £ 2.02 -4.57 + 166 0036 229 % reserve expiratory volume. Athletes, who improved mainly
MERIS Ul 3 7S (22032002 QI078 strength quality had greater lung capacity, respiratory
FEF 25-75, lis -6.06 £ 2.03 476 £ 147 0.084 volume, inspiratory reserve volume, and expiratory ve-
FEF 75-85, IIs -5.53 + 1.94 -4.27 + 1.71 0035 228 % locity (FEV1, MEF 75, FEF 75-85), than athletes, who
Tpef, s 046 £ 0.20 055 £ 0.13 0715 developed mostly endurance or speed qualities.

VC, | 520 + 1.02 429 + 117 0019 175 %
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At the same time E. A. Baranova and L. V. Kapile-
vich [2] received in the group of athletes after exercise
a decrease in bronchial patency at the level of the large
bronchi, as evidenced by a decrease in PEF and MEF
25, as well as the Tiffeneau index. The mechanisms of
this phenomenon are not fully clear. Possibly, physical
exercise in athletes no longer plays the role of a power-
ful stressor, the release of adrenaline during exercise
is not so significant, which leads to increased tone of
the smooth muscles of the bronchi. From the point of
view of respiratory mechanics, the decrease in bronchial
patency, according to the authors, may be associated
with the effect of ejection, i.e. with a decrease in pressure
on the bronchial wall with increasing air flow rate due to
increased respiratory muscle activity. At the same time,
more efficient work of respiratory muscles in athletes is
reflected in the increase of MEF 75 and MEF 85. These
indicators reflect the condition of the small bronchi, which
largely depend on muscular effort. Probably, this mecha-
nism in athletes compensates for the factor of narrowing
of the large bronchi.

Thus, training in cyclic sports forms a number of fac-
tors, some of which adversely affect pulmonary ventilation
and limit the capabilities of the cardio-respiratory system.
At the same time, there is a formation of mechanisms, that
compensate for these negative effects and allow to meet
the body’s need for oxygen at the peak of exercise. Thus,
after exercise in athletes there is a decrease in air flow rate
at the level of the large bronchi, which is compensated by
an increase in bronchial patency at the level of medium
and small bronchi. The latter is provided primarily by
the efforts of the respiratory muscles [2].

Of course, one of the limiting components of the effec-
tiveness of the external respiratory system are the respi-
ratory muscles, which in the process of inspiration carry
out work to overcome the elastic and inelastic resistance
[10]. In work of respiratory muscles of athletes there is a
pattern, the stronger the respiratory muscles are, the more
efficient the ventilation is, which in its turn determines
the level of overall physical endurance and efficiency of
athletes [3]. Anumber of studies have shown, that trained
people have certain features of pulmonary ventilation
parameters. For example, young rowers had higher lung
capacity, forced lung capacity, and respiratory volume,
than non-athletic peers [1]. Baranova E. A. and Kapile-
vich L.V. stated, that in the study of 1-2 degree athletes,
engaged in cyclic sports, and students, who did not go
in for sports, lung ventilation of highly trained students
was characterized by a decrease in inelastic resistance
of the respiratory muscles [2].

The question of possibility to achieve a higher level
of physical endurance by training the muscles of breath,
requires further study. Shamsutdinova M. E. and co-
authors found, that the presence of initial features of
lung ventilation parameters in men is not a prerequisite
for the formation of a high level of endurance and perfor-
mance, which are observed in professional athletes, and
are formed during sports training [11].

Presented by S. O. Kryukov and co-authors analysis
[7] of ventilatory reactions of young wrestlers aged 12-13
years during exercise, showed, that the limiting factor
in the aerobic capacity of adolescents is a change in
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Cont. of Table 4.

Strength (n = 31) Speed (n = 10)

Value, uality
units of measure
, %

9523 + 11.17 92.60 + 10.01
IRV,I 343 £ 1.30 2.40 + 0.96
ERV, | 0.79 + 0.82 1.04 + 044
FVC, | 495 + 0.98 420 + 121
FVC, % 91.81 + 9.95 91.00 + 7.76
FEVO.5, | 2.97 + 0.66 2.60 + 0.91
FEV1, | 437 + 0.83 372 £ 1.25
FEV1, % 99.45 + 11.89 96.41 + 15.85
FEV2, | 497 + 0.93 428 + 1.21
FEV2, % 94,62 + 9.04 96.25 + 8.81
FEV3, | 5.34 (4.51;6.14) 4.14(3.18:4.71)
FEV3, % 91.34 + 7.18 93.00 + 8.54
FEVpef, | 114 + 049 0.94 £ 0.43
FEVpef, % 108.92 + 50.48 106.25 + 34.77
IT 84.05 + 18.07 92.31 + 16.19
IT, %, value 84.41 + 13.29 86.96 + 11.14
IT, % 105.53 + 15.80 104.10 + 1453
FIVI/FVC, %, value  88.80 + 9.76 88.94 + 10.62
FIVI/FVC, % 109.62 + 11.73 106.30 + 13.81
FIV2/FVC, %, value  98.98 + 2.16 99.23 + 1.17
FIV2/ FVC, % 104.72 + 2.64 10525 + 1.16
FIV3/FVC, %, value  99.89 +0.29 99.90 + 0.22
FIV3/FVC, % 102.91 + 0.30 103.00 + 0.20
PEF/FEVpef, lis 6.87(4.05; 10.20) 6.90(5.18;8.11)
FEVpef, lis 7.09 £ 2.22 6.19 + 2.27
FEVpef, % 7532 + 18.82 76.40 + 20.17
MEF 25, lis 6.49 + 2.09 6.01 £ 2.14
MEF 25, % 75.71 + 20.38 81.00 + 21.45
MEF 50, lis 536 + 1.25 465 + 161
MEF 50, % 97.88 + 19.69 94.00 + 22.96
MEF 75, lis 332 £ 0.93 2.85 + 1.04
MEF 75, % 128.39 + 33.22 112,50 + 29.08
FEF 0.2-1.2, Ifs 460 + 2.63 4.02 + 159
FEF 25-75, I/s 494 + 1.14 431 + 148
FEF 25-75, % 102.29 + 20.22 97.00 + 22.98
FEF 75-85, lis 2.83 + 0.86 2.40 + 0.91
FEF 75-85, % 141.97 + 38.03 114.60 + 29.36

0.553
0.027
0.439
0.045
0.855
0.125
0.040
0.671
0.067
0.660
0.463
0.916
0.089
0.884
0.165
0.522
0.815
0.820
0.465
0.912
0.977
0.874
0.500
0.903
0.347
0.704
0.495
0.378
0.114
0.988
0.104
0.111

0.553
0.073
0.606
0.141
0.027

30.0 %

15.2 %

14.9 %

19.3 %

Table 5. Indexed indicators of RV, VC, IRV and ERV in athletes, who improved

the quality of endurance, strength or speed, M + SD

Value, units Speed
of measure

Index RV,

| x m?/kg
Index IRV,
| x m?/kg
Index ERV,
| x m?kg
Index VC,
| x m?kg

0.036 + 0.017 0.040 + 0.020 0.040

0.102 £+ 0.040 0.113+0.041
0.084 + 0.037 0.052 +

0.225 + 0.054 0.205 %

0.016 0.379

0.094 + 0.035 0.234

0.062 0.189 + 0.037 0.132

0.531

0.556

0.023  0.055 £ 0.019 0.00003 0.009

0.067

0.962

0.193

0.809

0.426

the structure of vital capacity of the lungs in the direction
of a significant reduction in expiratory reserve.

In our study, we also noted, that athletes who deve-
loped strength quality had a greater vital lungs capacity,
due to the predominance of respiratory volume and re-
serve inspiratory volume, but less expiratory reserve, than
athletes, who improved quality of endurance.
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In the study of S. O. Kryukov and co-authors [7] in
wrestlers a discrepancy between the increasing volume
of pulmonary ventilation and bronchial patency was found.
The increase in ventilation was mainly due to an increase in
respiratory rateto40.9 + 3.07 cycles/min (P < 0.01)and,
to alesser extent, due to an increase in respiratory volume,
which increased by an average of 600.0 ml (P < 0.01).
Manifestation of such an ineffective ventilatory response
was facilitated by a decrease in vital capacity of the lungs
from 2.45 + 0.12 1 atrestto 1.80 + 0.12 | at the end of
physical activity (P < 0.001). Analysis of the fractional
components of VC showed, that the decrease in vital
capacity of the lungs during exercise was influenced by
both the inspiratory reserve volume and expiratory reserve
volume. The ERV decreased more significantly, which
decreasedt070.00 £ 2.96ml(P < 0.001). The formation
of the respiration pattern in these conditions was due to
the increase of the frequency parameter in the growth of
LVV, which is a factor in the manifestation of hyperventila-
tion syndrome, which reduces the gas exchange capacity
of the lungs. The reason for this phenomenon, the authors
believe, is an insufficiency of the respiratory muscles,
especially the expiratory muscles, the weakness of which
helped to restrain the increase in alveolar ventilation [7].

One of the leading components of the ventilatory
function of the lungs is the functionality of the tracheo-
bronchial tree. As the volume of air flowing through
the lungs increases, bronchial patency should also
increase. However, S. O. Kryukov and co-authors [7]
revealed some stabilization of the volumetric expiratory
rate in the large, medium and small bronchi at the last
stage of stress testing, relative to the previous load.
The average expiratory rate also did not change (FEF
25-75). That is, the strengthening of ventilatory function
was not accompanied by an adequate increase in airway
patency. Among the reasons, that reduce the functio-
nality of airways, the authors attributed the decrease in
radially directed pressure, which restrains the collapse
of the bronchi. Increasing in respiratory movements fre-
quency contributes to its reduction, which may result in
a decrease in bronchial patency during forced breathing.
In addition, adolescents are characterized by regional
differences in the mechanical properties of the lungs
and regional differences in intra-pleural pressure, which
creates the conditions for a nonlinear distribution of lung
ventilation. These features of the formation of the ven-
tilatory response to exercise can reduce performance,
restrain the metabolic demand of the body [7].

The functional state of the external respiratory system
is closely related to the nature of metabolic reactions.
Increased or decreased metabolism is reflected in the pro-
duction of carbon dioxide, causing certain changes in gas
exchange. The dynamics of CO, release with gradually
increasing loads in aerobic mode changes as follows —
with increasing power, there is a progressive increase in
CO,. In turn, the release of CO, through lungs is directly
dependent on the intensity of the load and vice versa —on
the physical fitness of the athlete [12].

Oxygen utilization rate and oxygen effect indicator
of the respiratory cycle, which objectively characterize
the reserves of the respiratory system, which reflects
the energy value of pulmonary ventilation, depend on
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the level of tissue metabolism, pulmonary ventilation and
lung diffusion capacity.

Reserve capacity of the external respiration system
largely depends not only on the orientation, but also on
the period of the training process. The obtained data on
the seasonal dynamics of the ratio of the response of external
respiration and hemodynamics during exercise, allowed
V. L. Karpman and co-authors [6] to identify a significant
decrease in the values of the ratio ALVV/AMBYV and the in-
tegrated efficiency of the system in athletes during summer
period, which indicates higher reserve capabilities of the car-
diorespiratory system at the beginning of the competitive
period. Thisis indicated, first of all, by the signs of increasing
the role of volumetric characteristics of external respiration
and hemodynamics in the reactions of the cardio-respira-
tory system during exercise, changes in the connection of
external respiratory and circulatory reactions mainly due to
reduced minute pulmonary ventilation [6].

Thus, the ability to deliver sufficient oxygen and
release the body from excess carbon dioxide during inten-
sive work is determined by airway patency, lung function
and the level of development of the chest muscles, that
provide ventilation. The high requirements for the external
respiratory system of athletes are the key to the effective
work of the entire cardio-respiratory system.

Conclusions

1. Athletes, who have developed a quality of strength
have a greater vital capacity of the lungs, due to the pre-
dominance of respiratory volume and inspiratory reserve
volume, but less expiratory reserve volume, than in ath-
letes, who improved the quality of endurance.

2. Athletes, who developed endurance quality, in con-
trast to athletes, who improved the quality of speed, have
a higher forced vital capacity of the lungs, due to the pre-
dominance of inspiratory and expiratory reserve volumes.

3. The function of external respiration of athletes,
who improved the quality of speed is characterized by
lower vital capacity of the lungs, forced vital capacity of
the lungs, due to reduced inspiratory reserve volume, and
greater resistance to airflow in the bronchi of small caliber
in the expiratory phase, than in athletes, who developed
the quality of strength.

Prospects for further research are to elucidate
the features of the functional state of the external respi-
ratory system of athletes, taking into account the poly-
morphism of the genes NOS, VEGFA, ACE.
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MeTa po6oTn — aHania npuivH ycknagHeHb OpTONeanYHOro NikyBaHHS AedekTiB 3yOHWX psaiB MeTanokepamiYH1MM KOPOH-
Kamu Ta MOCTOMOAIGHMMM NpoTe3amu.

Matepianu Ta metoam. Mig yac po6otn obetexunm 140 nauieHTiB BikoMm Big 34 10 49 pokiB, ANs SKMX BUTOTOBUN OAMHWYHI
MeTanokepamidHi KOPOHKM Ta He3HIMHI MeTanokepamiyHi MoctonogibHi npotesu. MauieHTiB noginunu Ha 2 rpynu (no 70
nauieHTiB y KOXHIN): y nepLuy BKMOYeHi 0cobu 3 BiTanbHUMM ONopHUMUM 3ybamu, y apyry — 3 AenynbnoBaHnmu. OnopHi 3yom
Manw pisHuiA (hyHKLiOHaNbHUIA CTaH: NIoMOOBaHi, Manu KnuHonogioHi AedekTn abo nigsuLLeHy CTepTiCTb.

PesynkraTu. AHani3 pesynsratiB opToneanMyHOro MikyBaHHS NoKasas, LU0 BUrOTOBIIEHHS CYLLINbHONUTUX MeTariokepamivyHuX
KOPOHOK Ha BiTasbHi 3y6u, wwo Bynv nnombosaHi noHas 1 pik Tomy, Npu3seno 4o ycknagHeHb y 18 3 35 nauieHTiB wiei rpynn
(51,4 %); ue HesiporiaHo (p>0,05) Ha 17,2 % MeHLLe, HiX NpY aHanoriYHOMy MPOTEe3yBaHHi Ha AenynbroBaHux 3ybax. LLjono
MOCTOMOZiOHMX NPOTESiB, TO TEHAEHLISt 10 BUHUKHEHHS BiNnbLUOI KiNbKOCTI yCKNaaHEHb NpY NpoTe3yBaHHi Ha AeBiTanbHMX 3ybax
36epiraeTbCs, OCKinbKM B nepLuiv rpyni 6yno 20 (57,7 %) nauieHTis 3 ycknagHeHHamu, ay apyrin —29 (82,9 %), BiporigHictb
pisHuUi —Ha piBHip < 0,05. Y pasi npoTe3yBaHHs OAVHWYHUMM KOPOHKaMM BiTamnbHUX 3y6iB, AeEKTU TBEPANX TKAHWH SIKUX
3amilLeHi nrombyBarnbHUM MaTepianom 6e3nocepeaHbo nepes NpoTe3yBaHHAM, YCKNaaHEHHS BUHUKNMY 3 (8,6 %) navjieHTis;
Lie HepocToBipHO (p > 0,05) MeHLwe Ha 5,6 %, HiX y Apyrii rpyni, Ae ycknaaHenHs Bussuun B 5 (14,2 %) ocib.

AHani3 pesynsTaTiB OpTONEAMYHOro fikyBaHHA MaLIeHTIB i3 BKIHOYEHUMM aedekTamu 3yOHUX pspiB MeTanokepaMivyH1Mm
MOCTOMNOAIOHNMM NpOTe3amMmn NOKa3aB, LU0 NpW BUKOPUCTaHHI SIK OMOpHUX NomboBaHux 3y6iB (nnomboBaHi npotsrom 1
POKy nepep NpoTe3yBaHHsAM), KOMW BOHM Bynu AemynbnoBaHi, ycknagHeHHs BuHuknmn B 9 (25,7 %) oci6 uiei rpynu. Lien
nokasHuk HesiporigHo (p > 0,05) nepeBuLLye BignosigHWiA Ans nepLuoi rpynu (ctaHosuTb 14,3 %) Ha 11,4 %. OTxe, BU3Ha-
YeHa TeHAEeHLIA 40 3MEHLLEHHS onopy 3yba HeraTMBHWUM 30BHILUHIM i BHYTPILLHIM bakTopam, sika He Habyna cTaTUCTUYHOI
3HaYyLLOCTi.

BucHoBku. 3a pesynsratamu JOCRIMKEHHS, YacToTa YCknaaHeHb, L0 BUHUKAIOTb MiCMS NPOTe3yBaHHS HE3HIMHUMM KOH-
CTPYKLiSIMU, 3anexuTb Bif CTaHy Nynbnu 3y6a, OCKinbKv XUTTE3aaTHa Nynbna 3abeanedye 06MiH PEHOBMH, OHOBMNEHHS! KITITUH
3yba i peakuijto Ha Byab-ski NoLwKomKeHHs. [JoBeaeHa HeoOXiaHICTb 3amMiHM NNOMOD, siki BCTaHOBNEHI NoHag, 1 pik Tomy, Ans
3MEHLLIEHHS! PU3VKY BUHUKHEHHS! BTOPUHHOTO Kapiecy. [lechekTn TBepamx TKaHUH, SIK-0T KIMHOMOAI6HWIA AedekT i niaBuLleHa
CTepTICTb, He 36inbLUYOTb YaCTOTY YCKNaAHEHb NpU NPOTE3yBaHHI HE3HIMHUMM KOHCTPYKLISMA.

Orthopedic treatment with fixed dentures taking into account the distribution
and causes of defects in dental hard tissues

Yu. V. Klymiuk, Z. R. Ozhogan, L. V. Miziuk, V. M. Kryvanych, I. V. Yanishen

The aim of this work was to analyze the causes of complications of orthopedic treatment of dentition defects with metal-ceramic
crowns and non-removable metal-ceramic bridges.

Materials and methods. A total of 140 patients aged 34 to 49 years were examined during the work, who underwent the pro-
duction of both single metal-ceramic crowns and non-removable metal-ceramic bridges. All patients were divided into 2 groups
(70 patients each): the first one included patients with vital abutment teeth, the second one — with depulped. The abutment
teeth had a different functional state — they were filled, had wedge-shaped defects or increased abrasion.

Results. Orthopedic treatment showed that the manufacture of solid metal-ceramic crowns on dental teeth, which were filled
more than 1 year ago, led to complications in 18 of 35 (51.4 %) patients in this group, which is insignificantly (P > 0.05) by
17.2 % less than with similar prosthetics on depulped teeth. Regarding the manufacture of bridges, the trend of more com-
plications in prosthetics on devital teeth persists, because in group | we had 20 (57.7 %) patients with complications, and in
group Il =29 (82.9 %) cases, which is significantly different at the level of P < 0.05. In prosthetics of vital teeth, defects of
hard tissues of which are replaced by filling material immediately before prosthetics, single crowns of complications occurred
in 3 patients, i.e. in 8.6 %, which is insignificantly (P > 0.05) less by 5.6 % than in group Il where complications were found in
5(14.2 %) people. Analysis of orthopedic treatment of patients with included defects of dentitions with metal-ceramic bridge
prostheses revealed that when using filled teeth (filled for 1 year before prosthetics) in the case, when they were depulped,
as abutment, complications were observed in 9 people, i.e. in 25.7 % of this group. This indicator insignificantly (P > 0.05)
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exceeds the identical one from the first group (14.3 %) by 11.4 %, therefore, there is a tendency to reduce tooth resistance
to negative external and internal factors, which has not acquired statistical significance.

Conclusions. The study found that the frequency of complications that occur after prosthetics with fixed dentures depends
on the condition of the tooth pulp, because the viable pulp provides metabolism, renewal of tooth cells and response to any
damage. The need to replace fillings that were made more than 1 year ago to reduce the risk of secondary caries has been
proven. Defects of hard tissues in the form of a wedge-shaped defect and the increased attrition do not increase frequency
of complications in prosthetics by fixed dentures.

OpToneanyeckoe Ae4eHHe HECbEMHBIMU KOHCTPYKLUMAMM C YUETOM pacnpeAeneHus
W NPUYNUH BO3HUKHOBEHUA AePEKTOB TBEPALIX TKaHew 3y60B

0. B. Knumtok, 3. P. OxoraH, A. B. Mustok, B. H. KpuBaHuu, U. B. AH1LLEH

Llenb pabotbl —aHanus NPUYUH OCIIOXKHEHMI opToneanveckoro nevYeHna ﬂ,ereKTOB 3y6HbIX PAA0B MeTannokepaMmmn4ecknmm
KOPOHKaMn 1 MOCTOBUAHBLIMW NPOTE3aMMU.

Matepuansi u Mmetoasl. B xone paboTbl obcnenosanu 140 naumeHToB B BopacTe oT 34 10 49 neT, Ans KOTOPbIX U3roTOBW-
11 OTAENbHbIE METANMOKEPaMUYECKMe KOPOHKM 1 HECEMHbIE METaNoKepaMmnieckne MOCTOBUAHbIE NPoTe3bl. [auneHToB
noZenuu Ha 2 rpynnbl (Mo 70 NauyeHToB B KaXO0M): B NepBYyH BKMKOYEHbI NALMEHTbI C BUTaNbHLIMY ONOPHLIMK 3y6amu, BO
BTOPYIO — C AEeNynbN1poBaHHbIMU. ONopHbIe 3yBbl MeN pa3Hoe (yHKLIMOHAINBHOE COCTOSIHIE: NMOMOUPOBAHHBIE, UMENW
KIMMHOBUAHbIE AeeKTbI UMK NOBBILLEHHYIO CTUPAEMOCTb.

PesynbraTtbl. AHanu3 pesynsTaToB OpTONEAMYECKOrO TEYEHIUs NOKasar, YTo U3TOTOBMEHME LieNbHONUTBLIX MeTanokepamu-
YECKMX KOPOHOK Ha BUTarbHble 3yDbl, kOTOpble NomMOupoBaHbl 6onee 1 roga Hasag, npueerno k ocnoxHeHuam y 18 (51,4 %)
13 35 naumeHToB AaHHON rpynmbl; 3T0 HEAOCTOBEPHO (P > 0,05) Ha 17,2 % MeHbLUe, YeM NPy aHaNOrMYHOM NPOTE3MPOBAHNN
Ha fenynbnmpoBaHHbIX 3ybax. YTo kacaeTcst MOCTOBUAHbIX NPOTE30B, TO TEHAEHLS K BO3HUKHOBEHMIO BOMbLLEro KonuyecTsa
OCTMOXHEHWIA NPV MPOTE3VNPOBAHNM Ha AeBUTamNbHbIX 3ybax coxpaHsaeTes, nockonbky B | rpynne 6bino 20 (57,7 %) naumen-
TOB C OCTTOXHEHWsIMU, a BO BTOpon — 29 (82,9 %) ; AOCTOBEPHOCTL OTNMYMIA — Ha ypoBHe p < 0,05. Mpu npoTesnposaHum
OAVHOYHbLIMU KOPOHKaMU BUTaNbHbIX 3y60B, 1eheKTbl TBEPAbIX TKAHEN KOTOPbIX 3aMeLLEHbI NIIOMOMPOBOYHLIM MaTepuanom
HEMOCPEOCTBEHHO Nepes NPoTe3VPoBaHNEM, OCNIOXHEHNS BO3HWKIN Y 3 (8,6 %) naumeHToB; aTo HegocToBepHo (p > 0,05)
MeHbLue Ha 5,6%, 4eM BO BTOPOW rpynne, rae OCroXHeHns oTMeveHbl y 5 (14,2 %) Yernosex.

AHanu3 pesynsTaToB OPTONEANYECKOrO NEYEHNS MALMEHTOB C BKITIOYEHHBIMU AedbekTamu 3yGHbIX PsiioB MeTannokepa-
MUYECKMMM MOCTOBMAHBIMM NPOTE3aMK Mokasar, YTo MpU UCMONb30BaHWM B Ka4eCTBe OMOPHbIX NroMBupoBaHHbIX 3y6oB
(nnombupoBaHHbIE B TEYEHME 1 rofa nepes NpoTe3upoBaHUEM), KOFAA OHW Bbink AenyNbNMPOBaHbI, OCIIOXHEHWS OTMEYEHbI
y 9 (25,7 %) nauneHToB AaHHOW rpynnbl. ATOT nokasatens HegocToBepHo (p > 0,05) NpeBbilaeT COOTBETCTBYOLWA ANs
nepson rpynnbl (coctasnser 14,3 %) Ha 11,4 %. Takum 06pa3om, oTMeYeHa TEHAEHUMS K YMEHbLUEHUIO CONPOTUBEHNS
3y6a HeraTMBHbIM BHELLUHWUM 1 BHYTPEHHUM (hakTopam, KOTopast He OCTUIMa CTaTUCTUYECKON 3HAYMMOCTY.

BbiBoabl. Mo pesynsratam UCCIENOoBaHMS, YacToTa OCMOXHEHUIA, BO3HUKAIOLLMX MOCIEe NPOTE3VNPOBaHUsS HECHEMHBIMY
KOHCTPYKLMSIMK, 3aBUCUT OT COCTOSIHWS! MyrbMbl 3y6a, NOCKOMbKY KU3HecrnocobHas nynbna obecneynBaeT 0OMeH BELLECTB,
o6HoBREeHWE KIeTok 3yba 1 peakumto Ha nobble noBpexaeHust. [lokazaHa HEOOXOAMMOCTL 3aMeHb! NIOMO, U3rOTOBMEHHbIX
Gonee 1 roga Hasag, 4Nt YMEHbLUEHWS pUCka BOHUKHOBEHMS BTOPUYHOTO Kapueca. [ledekTsl TBepabIX TKaHEN, a8 UMEHHO
KIMMHOBUAHbIN EEKT W NOBBILLEHHAS CTUPAEMOCTb, HE YBENMUYMBAIOT HYACTOTY OCMOXHEHUI NPU NPOTE3NPOBAHUM HECHEM-
HbIMW KOHCTPYKLMSIMUA.

MowmpeHicTb CTOMATONOrYHNX 3aXBOPIOBaHb, LU0
noTpebytoTb npoTe3yBaHHs 3y6iB, BUCOKA # MOCTIHO
36inbLUyeTbes [1,2], LWo Npr3BoauUTb A0 3pOCTaHHs 0bcsry
HEe TiNbKX NEPBWHHOI, ane i NOBTOPHOI OPTOMEANYHOI
fonomoru. 36inblyeTbes i MPOLEHTHUIA BMICT, i Kifb-
KICTb YCKMagHEHb Ha Pi3HNX eTanax HagaHHs NOBTOPHOI
cToMaTonoriyHoi gonomory nauieHtam [3]. OnTumisauis
MOBTOPHOIO NPOTE3yBaHH 3y0iB NOB’A3aHa 3 ypaxyBaH-
HSM OPTOMEAUYHOro, NOKanbHOro, 3aranbHOCOMaThY-
HOTO, couianbHOro cratycy Ta nepepbavae petenbHy
TepaneBTUYHY, OPTOAOHTUYHY, MAPOLOHTUYHY, XipypriuHy
MiAroTOBKY, @ TAKOX NEPEBAXHE BUKOPUCTAHHS Cy4aCHUX
OpTONeanYHMX TexHonorin [3,4].

[edbextn TBEpaMX TKaHWH 3y6iB | YACTKOBI BKITOYEHI
fAedhekTn 3yOHUX psdiB — HanoLwMpeHiLi npobnemu 3y-
boLLenenHoi cuctemu, ki BUSBNSOTb Y 95 % HaceneHHs.
Y HalLwiin KpaiHi B 3aranbHii CTPYKTYpi HagaHHS MeauyHol
[0MOMOTU MaLjeHTam Y nikysarbHO-NpodinakTU4HUX ycTa-
HOBax CTOMATOMOMYHOrO NPOIN MOWMUPEHICTb LbOro
3axBOptoBaHHS CTaHoBUTbL 68-80 %, 1oro BUSBNSAIOTb Y
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BCIX 4OPOCIMX rpynax navieHTis [5]. YacTkoBuM aedektam
3y6HOrO psifly HaneXvTb BAaXIVBE MiCLE Y CTPYKTYpi 3BEp-
HEHb NaLlieHTIB 3a OpTONeanYHO JonoMoro [6,7]. Hagto
BMCOKa NOLLIMPEHICTb YaCTKOBOI @AeHTil 32 OCTaHHi POKU Cy-
MPOBOKYETLCS 3pOCTaHHSAM NOTPEOU HaceneHHs YkpaiHui B
MpOTE3yBaHHi HE3HIMHVMY OPTONEANYHUMM KOHCTPYKLISMU.

Mpobnema eheKTUBHOCTI CTOMATONOrYHOT OpTO-
neayyHoi Aonomory Ta cTabinbHoCTI ii pe3ynbsraTis Mae
cBoi ocobnmeoctTi [8,9]. BoHu cTocytoTbCcst HE3BOPOTHOIO
XapakTepy 3aXBOPIOBaHb i BYICOKOI IMOBIPHOCTI MPOrpecy-
BaHHs1, @ TAKOX NOBTOPHOTO NPOTE3yBaHHS B NEPCMEKTUBI.
Tomy BipfaneHi pesynsrat OpTONEANYHOro NikyBaHHS
4acTKOBOI BiZICYTHOCTI 3y6iB pisHAMK ByZaMM NpOTE3iB,
a TaKoX NOB’A3aHi 3 HUMM PU3NKW PO3BUTKY YCKMaaHEeHb
BigirpatoTb BaXIMBY POSib N Yac OLiHIOBAHHA OOUiNb-
HOCTi 3aCTOCYBaHHs1 MEBHOTO BuAy npotesa [3].

Mpobnema nosieu, nepebiry Ta nowmnpeHocTi aedek-
TiB TBEPAMX TKAHMH 3y6iB HA Cy4acHOMY eTani po3BUTKY
OpTONeauYHOI CTOMATOSION| 3aMULLAETbCA BKpal aKTy-
anbHoto [10-12].

KnatoueBble croBa:

BUTaAbHbIN 3y0,

AENyAbNMPOBAHHbIM

3y6, TBEpAbIE

TKaHW, BKAKOYEHHbIE

AedEKTbI 3yOHbIX
PAAOB.
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AHani3 NpuU4MH ycKNnagHeHb OPTONeaNYHOrO MikyBaHHS
aedekTiB 3yOHUX psgiB MeTanokepamiYHUMM KOPOHKaMK
Ta MOCTONOABGHMMYI NpoTE3amm.

Martepianu i meToAU AOCAIAKEHHA

[locnigxeHHs BUKOHANM Ha Kadpeapi opToneanyHoi
cTomatonorii IBaHO-®paHKIBCLKOTO HawiOHaNbHOTO Me-
[MYHOTO yHiBEpeuTeTY. [IeOHTONOrYHI acnekTy BUpiLLEHi
B paMKax YMHHOro B YKpaiHi 3aKOHOLABCTBA, 3aKOHY
Ykpainm «[po nikapcbki 3acobw», 1996 p., cT. 7, 8, 12,
npuHumnis ICH GCP (2008 p.), Hakady MO3 YkpaiHu
Ne 690 Big 23.09.2009 p. «[Mpo 3aTBepmKeHHs MMpasun
npoBefeHHs KNiHIYHMX BUNpobyBaHb Ta ekcnepTusn ma-
Tepiani KNiHiYHMX BUNPo6YyBaHb i TUMOBOTO NOMOXEHHS
PO KOMICit0 3 MUTaHb ETUKW» 3i 3MiHAMK | JONOBHEHHAMY;
lenbciHcbKoi Aeknapauii BcecBiTHBOI MeanyHoi acouialii.
MavjeHTn, ski Gpanu yyacTb y LOCHIMKEHHI, NpoiHdop-
MOBaHi NPO MeTy Ta MeToAU JOCMIMKEHHS, NOTEHLiNHI
KOPUCTb | PU3UK, @ TaKOX MOXIMBUIA QUCKOMAOPT Nig
Yac nikyBaHHS.

Mig yac po6otn obecrexxmnu 140 nauieHTiB Bikom
Big 34 0o 49 pokis, 419 SKMX BUTOTOBUSIN OOUHWUYHI Me-
TanokepamivHi KOPOHKM Ta HE3HIMHI MeTanokepamiyHi
mocTonogibHi npoteaw. MauieHTiB noginunn Ha 2 rpynu
(no 70 nauieHTiB y KOXHII): y nepLuy BKIOYEHi 0cobu 3
BiTaNbHUMU ONOPHUMKM 3y6amu, y Apyry — 3 Aenynbmno-
BaHUMK. OnopHi 3yOu Manu pisHUin yHKLiIOHaNbHWIA
CTaH: nnomboBaHi, Manu KnnHonoaioHi aedektn abo
nigBuLLEeHy cTepTicTb. Mig Yac nikyBaHHs BCiX NaLieHTIB
3aCTOCOBYBanu CTaHZapTHY METOAMKY BUrOTOBMEHHS
CyUiNbHOMUTWX MeTarnokepaMiYH1X KOPOHOK i MOCTO-
NogibHMX NPOTESIB, iAEHTUYHI KOHCTPYKLiHI Ta AOMOMIXHI
matepianu.

CryniHb BIpOriBHOCTI Pi3HNLIi ABOX BENWYMH BU3HAYa-
K, BUKOPUCTOBYOYM 0fHOBIYHMIA KpuTepint CThiogeHTa.
Mig yac aHanidy pe3ynbraTiB JOCHISKEHHS BUKOPUCTOBY-
Banv niueHsinHi nporpamHi npogyktu (Statistica, Excel i3
fopatkoBum Habopom nporpam) Ha MEOM, wio 3a6e3ne-
4yuno HeoOXigHy CTaHAaAPTH3aLlito NpoLecy Ta npoleaypu
KniHiKO-CTaTUCTUYHOTO aHanisy gaHux [13].

PesyAbTati

AHxanis pesynsraTis OpTONeauYHoOro fikyBaHHs nokasas
(mabn. 1, puc. 1), WO BUrOTOBMEHHS CYLiNbHOMUTIX
meTarnokepaMiyHUX KOPOHOK Ha BiTanbHi 3you, siki Gynu
nnombosaHi noHag, 1 pik Tomy, PK3Bero A0 YCKNaaHeHb
y 18 3 35 nauienTis uiei rpynun (51,4 %); ue HesiporigHO
(p > 0,05) Ha 17,2 % MeHLUe, HiX NpW aHanoriYHoOMy
NpOTe3yBaHHi Ha AenynbnoBaHux 3ybax.

LLlono mocTonopibHux npotesis (puc. 2), TO TeH-
[EeHLIA 0O BUHWKHEHHS BinbLUOi KiNbKOCTI ycknagHeHb
npv NpOTe3yBaHHI Ha AeBiTanbHKUx 3ybax 3bepiraeTbes,
ockinbku B nepin rpyni 6yno 20 (57,7 %) nauieHTiB 3
ycknagHeHHsMu, a y apyrin — 29 (82,9 %), BiporigHiCcTb
pi3HuLi — Ha piBHi p < 0,05.

Y pasi npoTe3yBaHHS OLUHUYHUMMW KOPOHKaMWU
BiTanbHKx 3ybiB, AedekTy TBepAMX TKaHUH SKWX 3ami-
LeHi nnombyBanbHUM MaTepianom GesnocepenHbo
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nepen NpoTesyBaHHSM, YCKNaAHEHHSI BUHUKNN Yy 3
(8,6 %) nauieHTiB; ue HegocToBipHO (p > 0,05) MeHLwe
Ha 5,6 %, HiX y Aopyrii rpyni, Ae ycKnagHeHHs BUSIBUAIU
B 5 (14,2 %) ocib.

AHani3 pesynbratiB OpTONEeAUYHOro MiKyBaHHSA na-
LieHTIB i3 BKINHOYeHUMK fedbekTamu 3yOHUX psgis meTa-
NoKepamiYHUMM MOCTOMOAIOHMMM NpoTe3amMy Nokasas,
L0 MpY BUKOPUCTaHHI SK OMOPHMX NnomboBaHux 3y6iB
(nnom6oBaHi npoTarom 1 poky nepe NpoTesyBaHHAM),
Konm BoHK BGynn AenynbnoBaHi, yCkNagHEeHHs! BUHWKIN B
9 (25,7 %) oci6 uiei rpynu. Llen nokasHuk HeBiporigHO
(p > 0,05) nepeBuLLye BIANOBIAHWIA ANS NEPLUOI rpynu
(ctaHoBuTb 14,3 %) Ha 11,4 %. OTxe, BU3HaYeHa TeH-
[eHLjiA 10 3MEHLLIEHHs! onopy 3y6a HeraTMBHIM 30BHILLHIM
i BHYTpiLWHIM bakTopaMm, Lo He Habyna CTaTucTUYHOI
3HayyLLOCTi.

[MopiBHIOYM NOKa3HUKN Pe3ynbTaTiB NPOTe3yBaHHS
BCIX Migrpyn nauieHTiB 3a (hyHKLOHanNbH1M CTaHOM Orop-
HUX 3y0iB, SIKi MatoTb NOMBYBaHHS MoHaz 1 pik Ta HeLwo-
[@BHO BUrOTOBINEHI, BUSIBUMY BIPOTiAHY Pi3HNLIIO Ha PiBHi
p < 0,001: Npu BUroTOBMNEHHI Ha BiTanbHNX 3ybax oau-
HUYHUX KOpPOHOK — 51,4 % i 8,6 % BignosigHO, MOCTO-
nopibHnx npotesie —57,7 % i 14,3 %; Ha AeBiTanbHUX
MOKa3HWKM NiArpYNy OOQMHWYHKUX KOPOHOK — 68,6 % i
14,2 %, moctonopibHmx npotesiB — 82,9 % i 25,7 %
BianosiaHo. OTXe, BCTAHOBMNEHa 3aneXHiCTb SKOCTI
NpOTe3yBaHHS Bif IKOCTi TePaneBTUYHOTO iKyBaHHS.

Mig yac npodinakTMyHOro ornsay nauieHTis, Ans
AKX BUFOTOBWIIM OAMHWYHI MeTanokepamiyHi KOPOHKM
Ha AeBiTanbHi 3ybu, WO Manu KNmMHonoaioHWA aedexT,
BusiBunm 2 (5,7 %) BUNagku po3BUTKY YCKNaAHEHb. Y
napanenbHiv rpyni, NauieHT! SKoi Manu BiTanbHy nynbny,
TineknB 1(2,8 %) nauieHTa AiarHOCTyBanu ycknagHeHHs
nicns NpoTesyBaHHS, pisHMLSA HesiporigHa (p > 0,05).

AHanoriyHi gaHi BusBUNK i B pasi BUrOTOBMEHHS
MOCTONOAIBHMX MPOTE3iB 3 ONOpPamM, L0 MatoTb KITMHO-
noZibHUIA edekT: NoKasHUKL NepLUoi rpynu Tinbkn Ha
2,9 % kpawi 3a pesynsratu gpyroi — 5,7 % i 8,6 %
BiANoBigHO.

Woao nigBuLLEeHOi CTepToCTi, TO Mig Yac BUrOTOB-
NEHHS OAMHWNYHMX KOPOHOK B 0D0X rpynax yCKnagHeHHs!
He 3apeecTpoBaHi. [1pu 3amilLieHHi BKMOYeHUX aedekTis
3yOHUX psgiB MocTonoAdibHMMK NpoTe3amMu BUSIBUNW MO
0HOMY BUMaZKy YCKMagHeHb i y rpyni 3 BiTanbHUMM Orop-
HUMK 3y6amu, i B rpyni 3 AenynbnoBaHumMn —no 2,8 %.

06roBopeHHs

CyyacHi focnimHKEHHS AKOCTi OPTONEANYHOTO MiKyBaHHS
nokasanu: 4acToTa YCKNaJHeHb, ki BUHMKAOTb MNicns
NpOTe3yBaHHs HE3HIMHUMM KOHCTPYKLisiMU, 30e6inbLuIoro
3anexuTb Bif (yHKLIOHANBLHOrO CTaHy onopHux 3y6is.
[aHi, wo otpumManu, 36iratoTbCsl 3 pesynsTatam 4ocnia-
XXeHb NPOBIAHUX BITYM3HSAHKX HayKOBLIB [9)].

Pesynbratv gocnimkeHHs NigTBEpMKYOTh: 300poBa
nynbna 3y6a Bigirpae NpoBIgHY POrb Y XUTTEAIANBHOCTI
3y6iB, TkKaHWMH NapogoHTa Ta 3yboLuenenHoi cuctemu,
nepLUoto BignoBigae Ha 6yab-ski nowkomkeHHs [10,11].

Bigomo, Lo meToayka Ta sikicTe NpenapyBaHHs 3y6iB
BMIIMBAKOTb Ha CTaH Mymnbny, Bif SIKOi 3anexatb YMOBM
iCHyBaHHS TKaHWH 3y0iB, Nepy- Ta NapodoHTa, a OTXe 1
e(heKTUBHICTb OPTONEANYHOrO NiKyBaHHS [12].
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Ta6nuus 1. MNpuunHK ycknagHeHb, SKi BUHUKAKOTb NiCNs NpOoTe3yBaHHsA HE3HIMHUMU KOHCTPYKLUISIMM, 3aMnexHO Bif yHKLOHaNbHOMO CTaHy OMOpHUX

3y6iB

®yHKuioHanbHui ctaH | KniHiuHi rpynu nauiextis

ALyl | rpyna (BiTanbHi onopHi 3yom)

Il rpyna (@aeBiTanbHi onopHi 3y6u)

OpauHKUYHI KOpPOHKK (n = 35) MocTonogi6Hi npote3u (n = 35) | O4MHUYHI KOpOHKM (n = 35) MocTonogi6Hi npotesm (n = 35)
S N I I E

Mnom6u >1 poky 18 51,4 20
Mnom6u <1 poky 3 8,6 5
KnuHonopi6Hi aedektn 1 2,8 2

MigBuLLeHa cTepTicTb - -

*: BiporigHicTb Ha piBHi p < 0,05.

MMig Yac JocnimKeHHs, KOTpe BUKOHAMM, BCTAHOBUMM
BVCOKWIA BiOCOTOK YCKIMafHEHb Y pasi NpoTe3yBaHHS Ha
ornopHUX 3ybax, Lo MICTATb AaBHi nnomou. MosicHioemo
LiE TVM, LLIO HEMOXITMBO NEPEBIPUTY HASBHICTb BTOPUHHOO
Kapiecy nig nnoM6oto, Konu BOHa 30BHILLIHBLO abCOoTHO
BIiANOBIJAE BUMOraMm, a LS BIpOrigHICTb i3 YacoM TifbKu
3pocrae [6,13].

HW3bKMI BiACOTOK yCKMaaHeHb Npy NpoTe3yBaHHi Ha
OrMopHMX 3ybax, KOTPpi MatoTb KIMHOMNOAIOHI AedbekTn Ta
MiABULLIEHY CTepTiCTb, IMOBIPHO, MOB’A3aHUN i3 TUM, LUO
BOHM BUHWKITM BHACTTAOK TEXHIYHOI MOMMUITKM BUTOTOBMNEHHS
KOHCTPYKLIii Ta CMPUYMHEHI 3MiHaMU TBEPAVX TKaHWH 3y6iB.

BucHoBKU

1. 3a pesynbratamy 4OCHIMDKEHHS, YacToTa ycknaa-
HEHb, L0 BUHWKAKOTb MICAS MPOTE3yBaHHSA HE3HIMHUMU
KOHCTPYKLiSIMK, 3anexuTb Bif CTaHy nynbnu 3yba,
OCKiNbKM XWTTE3AATHA Nynbna 3abeaneyvye obmiH pe-
YOBWH, OHOBIEHHS KNiTWH 3y6a Ta peakujto Ha byab-ski
NOLUKOMKeHHS. [Npy NpoTesyBaHHI OAMHWYHUMU KOPOH-
Kamu BiTanbHux 3ybiB, AedekT! TBepanX TKaHUH SKMX
3amilLeHi nnombyBanbHUM MaTepianom 6eanocepenHLo
nepez NpoTe3yBaHHsIM, YCKNaAHEHHs! BUHUKIN Y 8,6 %;
Lie HeBiporiaHo (p > 0,05) meHwe Ha 5,6 %. Ane 3adik-
cyBanu BiporigHy pisHuuto (p < 0,05) npy BUrOTOBNEHHI
mocTonogibHux npotesi Mix nepLuoto (57,7 %) Ta apy-
roto (82,9 %) rpynamm.

2. [loBegeHa HeoOXigHiCTb 3amiHK Nnomo, Wwo
BCTaHOBIEHI NOHaZ 1 pik TOMY, ANt 3MEHLLIEHHS PU3NKY
BUHWKHEHHS BTOPUHHOTO Kapiecy. Tak, aHania pesynb-
TaTiB OpPTONEANYHOrO NiKyBaHHS NMOKa3aB: BUTOTOBMEHHS
CyLiNbHOMMTYX METaNoKepamiYH1X KOPOHOK Ha BiTamnbHi
3y0u, ski nnombosaHi noHag 1 pik Tomy, npu3Beno 4o
ycknagHeHb y 51,4 % naujeHTiB, a npu aHanoriyHomy
npoTe3yBaHHi Ha AenynbnoeaHux 3ybax —y 68,6 %,
arne L pi3HULSA He € CTaTUCTUYHO BiporigHoto (p > 0,05).

3. JedhekTn TBEPOUX TKAHWUH, SK-OT KIIMHOMOAIGHWIA
[edhekT i nigBuLLEHa CTepTICTb, He 36iNbLUYKTL YacToTy
YCKMaHEHb YHACTIAOK NPOTE3YBAHHA HE3HIMHUMM KOH-
CTpyKUisMK. Y npoLieci NpodinakTU4HOrO OrMsiAy NaLieHTIB,
SKAM BUTOTOBMUIM OOMHUYHI MeTarokepamivHi KOPOHKM Ha
ZeBiTarbHi 3you, Lo Marv KnHonodibHWiA aedexT, yeknaa-
HeHHs BUsSBUNM y 5,7 % BUNaaKis, a B napanersHii rpyni,
nawjieHTV SiKoi Marv BiTanbHy nynbny, —y 2,8 %, pisHuus
HesiporigHa (p > 0,05). LLiogo niaBuLLIEHOT CTEPTOCTI TAKOXK
He BCTaHOBWIIW BIpOTigHy Pi3HULIO Y rpynax AOCTIMKEHHS.

MepcnekTvBY NoAanbLUKMX BOCHIMKEHb NONAraloTh
y po3pobrneHHi OpieHTOBAHOI CXemu Aijii nig vac miky-
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Puc. 1. TpuunHm ycknagHeHb, Siki BUHWKAIOTb NICMS NpOTe3yBaHHS OAVHUYHUMM MEeTanokepamiy-
HAMW KOPOHKaMM, 3aNeXHO Bifl (PYHKLIIOHANBHOMO CTaHy OMOpHIX 3y6iB.
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Puc. 2. Mpuinhmn ycknagHeHb, ki BUHUKaKOTb NiCNS NpoTe3yBaHHs MeTanokepamiyHiMm MocTomno-
LiGHAMK NpoTE3aMK, 3aneXHO Bif (YHKLIOHAmNBHOrO CTaHy ONopHUMX 3y6iB.

BaHHS NaLEHTIB i3 AedekTamy TBEpANX TKaHWH 3yOiB i
YaCTKOBMX BKIKOYEHNX AeeKTIB 3yOHWX pSAiB i3 piHUm
(pyHKLIOHaNBLHUM CTaHOM OMOPHUX 3ybiB.
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PoAb cnekA-TpeKiHr exokapaiorpadii B naujieHTiB 3 iHpapkTrom Miokapaa

A. B. Kobeub™*A-E M. M. Konuua@AEF H, B. TutapeHko28E, 0. B. PopioHoBa 2BE

AY «HauioHaAbHWi iHCTUTYT Tepanii imeHi A. T. Manoi HAMH Ykpaitu», M. XapkiB

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

F - octatouHe 3atBEpPAXEHHS CTaTTI

Y BCbOMY CBITi Y CTPYKTYpi 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Bif, HEIH(PeKLiHMX 3aXBOPtoBaHb HANMOLWMPEHILLMMU € cepLie-
BO-CY[UHHI 3aXBOPIOBaHHS, cepes HUX NpoBigHa porb HanexuTb iHdapKTy Miokapaa. [NokasHWKM BOOCKOHANEHOI Cy4acHoi
NepCrneKTUBHOI YNbTPa3ByKOBOI METOAMKM — CMEKN-TPEKIHT exokapgiorpadii — MarTb BaXIMBE 3HAYEHHSA AN AeTekuii Ta
OL|iHIOBaHHS CEPLIEBO-CYANHHIX 3aXBOPIOBaHb. 3MiHa 3HA4EHb MapKEPIB MOXe BUSIBUTY iLLEMItO, rinepTpodito, AMcTpodito Ta
iH(binbTpaLito Miokapaa, BaXKi CUCTEMHI 3aXBOPIOBAHHS, @ TaKOX A€ 3MOry OLHUTY KapAioTOKCUYHICTb Ajii Npenaparis TOLLO.

Lis cyyacHa TexHonoris Bidyanisalii CyTTEBO AOMOBHIOE Ta NOKPALLYE AiarHOCTUYHI MOXIMBOCTI TpaHCTOpaKanbHOI exokap-
Ziorpadii, fae 3Mory BU3Ha4NTV ePEKTMBHICTb POBOTW MiOKapZa B YCiX TPbOX MIIOLLMHAX (MOB3AOBXKHIN, LMPKYNSIPHI | pagi-
arnbHin), B AKUX 34INCHIOETLCS PyX Miokapaa, | 3ararnom, i B KOXXHOMY AOr0 CErMEHTi MPOTAroM CepLEeBOro LVKITY, BU3HAYUTK
obcAr ypaxxeHHs Miokapaa, AvdepeHLitoBati cyberaokapaianbHuiA | TpaHCMyparnbHUM iHGapKT Miokapaa, BUSIBUTW AOTO
XWTTE3aaTHI Ta (hibpo3oBaHi AinsHKM. 3a pesynsTaTamy AOCHIMKEHD, Lie MiATBEPMKYETECS AaHUMMU MarHiTHOI pE30HaHCHOT
Tomorpadii. Kpim Toro, Lieit meToq Aonomarae BUSBUTA 1 OLHATI MeXaHiuHy AWCCUHXPOHIt0, a TaKoX NPOrHO3yBaTh puaunk
PO3BWTKY NaTOMOMYHOIO PEeMOAentoBaHHS NIBOTO LUMYHOYKa Ta 3arpo3vBMX AN XUTTS HECIPUATIINBIX CEePLEBO-CYANHHUX
noain (apuTMin, NOsSIBX Y1 AeKOMMeHcaLlii cepLeBOoi He[OCTaTHOCTI, MOBTOPHOTO iH(PapKTy Miokapaa, PO3BUTKY iHCYNETY, CMEPTi
ToLo). Lle ayxe akTyanbHO Ta BaXNWBO B AjarHOCTULI FOCTPOrO iHGhapKTy Miokapaa Ans BU3Ha4EeHHS XBOPUX BIUCOKOTO PUSMKY.

HaibinbLu BMBYEHMMM NOKa3HWKaMK L€l METOAMKM € MOB3LOBXKHIM, LIMPKYNSPHWIA | paaianbHUin CTPEH NiBOro LLMYHOUKa,
MexaHiyHa Aucnepcis Ta NoCTCUCTONIYHE BKOPOYEHHS. [OKa3HMKY Liiei METOOMKY ICTOTHO JOMOBHIOKTH iHLLI MapKepw TpaHc-
TopakanbHoi exokapgiorpadii Ans cTpaTudikaLii puanKy po3BUTKY CEPLEBO-CYAUHHUX YCKNaAHEHb, Hanpuknazg dpakuii
BYKMAY MIBOTO LWyHOUKa. LiiHHICTb MapkepiB cniekn-TpekiHr exokapaiorpadii nokasaHa i i3onboBaHo, it y pasi KoMBiHOBaHOro
BUKOPUCTaHHS.

Role of speckle tracking echocardiography in patients with myocardial infarction

A. V. Kobets, M. P. Kopytsia, N. V. Tytarenko, Yu. V. Rodionova

All over the world cardiovascular diseases are one of the main reason of morbidity and mortality in the structure of non-commu-
nicable diseases, and myocardial infarction has a leading role. Markers of modern advanced ultrasound techniques, speckle
tracking echocardiography, play significant role in the detection and assessment of cardiovascular disease. Deviation of them
can detect myocardial ischemia, hypertrophy, dystrophy and infiltration, severe systemic diseases, cardiotoxicity of the drugs, etc.

This technology significantly improves diagnostic capabilities of transthoracic echocardiography, it allows to assess myocar-
dial function in all three planes (longitudinal, circumferential and radial), in which myocardium moves during cardiac cycle.
Speckle tracking echocardiography can determine the volume of myocardial damage, differentiate subendocardial and trans-
mural myocardial infarction, identify viable and fibrous areas of the myocardium, that is confirmed by the results of magnetic
resonance imaging. Besides, this method helps to detect and assess mechanical dyssynchrony and also predict the risk of
pathological left ventricular remodeling and life-threatening adverse cardiovascular events (arrhythmias, increasing of heart
failure, recurrent myocardial infarction, stroke, death, etc.), that is important for patients with acute myocardial infarction to
identify high-risk patients.

The most studied markers of this technique are longitudinal, circumferential and radial strain, mechanical dispersion and
postsystolic shortening. Markers of this ultrasound technique significantly complete other markers of transthoracic echocar-
diography, such as left ventricular ejection fraction, to assess risk stratification of cardiovascular complications. The value of
speckle-tracking echocardiography markers has been demonstrated alone or in combination with other markers.

POAb CNEKA-TPEKMHT 3X0KapAMorpadum y NaumeHToB ¢ MHGaPKTOM MUOKapAa

A. B. Kobeu, H. . Konuua, H. B. TutapeHko, 0. B. PoanoHoBa

Bo Bcem Myipe B CTpyKType 3ab0neBaemMocTy 1 CMEPTHOCTY OT HEMHEKLIMOHHBIX 3aborneBaHuii Hanbonee pacnpocTpaHeHs! cep-
[eqHo-cocyancTble 3abonesanis, cpeam KOTopbIX BEAYLLIYHO Porib UrpaeT MHAapKT Mokapaa. [Nokasareni ycoBepLLIEHCTBOBAHHOMN
COBPEMEHHOV NEPCNEeKTUBHON YrbTPa3ByKOBOW METOAUKMA — CMEKIT-TPEKVHI 9XoKapamorpacun — BaxHbI B AETEKLMN W OLIEHKE
CepreYHO-CoCyaNCTbIX 3a60reBaHmiA. /I3MeHeHMEe 3HAYEHMIN 3TUX MapPKEPOB MOXKET NMOKasaTh LLIEMUIO, TMMepTPOUIo, AUCTPOCHIO
Y MHUALTPALMI0 MUOKapAa, TSKenble CUCTEMHbIE 3ab0neBaHIs, a Takke OLIEHWTb KapAVOTOKCUYECKOe BRMSHUE NpernapaTos 1 ap.

3OTa coBpeMeHHas TEXHONOT1s BU3yanu3aLmum CyLLECTBEHHO JAOMOMHSET W ynyyLlaeT AnarHoCTUYEeCK/ e BO3MOXHOCTY TPaHCTO-
pakarbHo a3xokapavorpacum, NO3BOMSET OLEHUTL 3DAEKTUBHOCTL PaboTbl MOKapaa BO BCEX TPEX MITOCKOCTSIX (MPOAONBHON,
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LIMPKYNSIPHOW 1 paauanbHOi), B KOTOPbIX OCYLLECTBASETCS ABMKEHVE MOKapAa Kak B LIENoM, Tak U B KaXOOM ero CerMeHTe
B TEYEHMEe CEepAEeYHOro LMKNa, onpeseniuTb 0bbeM nopaxeHus Muokapaa, AnddepeHumpoBaTb cy63aHaoKapananbHbIn 1
TpaHCMypasbHbIN MHGapKTbl M1okapaa, AMddepeHUMpoBaTh XK13HECTIOCOOHbIE 1 hMBPO3MPOBaHHbIE y4acTkv Miokapaa. Mo
pesynbTatam uccnefoBaHniA, 3To NOATBEPXAAETCA JaHHBIMIU MarHUTHOW pe3oHaHcHow Tomorpadun. Kpome Toro, 10T MeToq,
MOMOTaeT BbISBATb W OLEHUTb MEXaHUYECKYH ANCCUHXPOHMIO, @ Takke NPOrHO3MPOBaTh PUCK Pa3BUTKS MATONOMMYECKOro
PEMOZENMpOBaHIS NIEBOTO XKENYA0UKa 1 YrPOXatOLLMX XW3HU HEBNaronpusTHLIX CepAEYHO-COCYANCTbLIX COBLITUI (apUTMUIA,
MOSIBNIEHWS UMW HAapacTaHWs CepAEeYHON He[OCTaTOYHOCTM, MOBTOPHOMO MH(apKTa MUOKapAa, Pa3BuUTUs MHCYNBTa, CMEPTM
1 [ip.), Y4TO aKTyanbHO W BaXHO B AWArHOCTUKE OCTPOrO MHhapKTa MMoKapaa Ans BbiSBNeHMs 60MbHbIX BLICOKOTO prcka.

HauBonee 13yyeHHble nokasareny 3Toi METOAUKU — MPOZONbHbIA, LUPKYNSPHbINA 1 pagavarnbHbIi CTPeH NeBoro Xenyaouka,
MexaHU4eckas AMCnepcHst 1 MoCTCUCTONMYECKOE YKOPOUeHMe. MokasaTeny 3To METOAMKI 3HAUUTENBHO [AOMONHSIT Apyrue
MapKepbl TpaHCTOpakarbHOM axokapavorpadum Ans cTpatudUkaLmum pucka passuTis CepaedHO-COCYAUCTBIX OCTIOKHEHNH,
Hanpumep dpakLmm BLIBPOCa NeBoro kenynouka. LIeHHOCTb MapKkepoB Criekn-TPeKMHI axokapavorpadum NpoLeMOHCTpU-
poBaHa 1 N30MMPOBaHHO, U MPK NX KOMBUHUPOBAHHOM MCMOSE30BaHM.

3a gaHMmmn €BponencbKoro ToBapuUCTBa KapAionoris i
BOOS, y CTpykTypi 3aXBOPHOBAHOCTi Ta CMEPTHOCTI Bif
HeiHdeKLIiNHMX 3axBOptoBaHb B €Bponi Ta cBiTi [21,29,31]
yifibHe Micue nocigatoTb cepLeBo-CyAUHHI 3axBopto-
BaHHS. 3-MOMDK HUX HAWMOLLMPEHILLIOIO MaTOrONEN €
iwemiyHa xBopoba cepus (IXC). MposigHy ponb cepen
NPUYKH NeTanbHUX KapaioBacKynspHUX Nogin sigirpae
iHcbapkT Mmiokapgaa (IM). 3a BigomocTamm MOS Ykpainw,
LLIOPOKY B YkpaiHi peecTpytoTb noHaa 50 Tucsy Bunaakis
rocTporo IM. 3rigHo 3 AaHVUMK LWOAO PiBHA CMEPTHOCTI B
YkpaiHi, rocnitanbHa neTanbHiCTb 3anMWacTbCs BUCO-
Koto, y npauesaatHomy Bili Big IM Ta Moro ycknagHeHb
nommpatotb 19,5 % nauieHTiB, a POTAroM NEPLLOTO POKY
nicns IM nomupae koxeH n'atun xsopuii [1,3].

OnHUM i3 NepcnekTMBHUX HAaNPSMIB ANs BU3HAYEHHS
KinbKiCHOI (hyHKLiT MiOKapada B NaLjieHTiB i3 cepLeBo-Cy-
LVHHVMW 3aXBOPIOBAHHAMM € BAOCKOHArEHa, CyyacHiLua
Ta HafinHiwa, Hx cTaHgapTHa exokapaiorpadis, MeTo-
AuKa Cnekn-TpekiHr exokapaiorpadii (Speckle-tracking
echocardiography) (CTE). Llen giarHoctnyHuin meTog
3aCHOBaHWI Ha aHanisi Tak 3BaHWX CNeKNiB — YHiKanbHOro
NOEAHAHHS YOPHMX i BinNMX TOYOK 3 iHAMBIAYyaNbHUMM
BacTVBOCTAMM, WO 36epiratoTbes Nig yac yciei dasu
CEPLEBOro LWKIy.

CTE pae 3mory OuiHMTY LWBKUAKICTb CKOPOYEHb Cer-
MEHTIB MiokapAa i napameTpu aedopmalii (CTpenHy)
Miokapza y TpbOX MIOLLMHaX (MOB3LOBXHIN, LIUPKYNSIPHIN i
papianbHiit), B SKMX Mg 4ac CKOPOYEHHS pyxaeTbes NiBui
wnyHovok (J1LW). 3a gonomoroto Ljei MeTogukn MOXHa
[eTanbHO BUBYNTH eDeKTVBHICTb poboTu Miokapaa 3a-
ranom i perioHapHy CUCTOMiYHY, AiacToniuHy QyHKUii He
TifIbKW NOB3OOBXHIX, ane ¥ pagianbHUX i LMPKYNSApHUX
BOIOKOH (puc. 1).

3aBaskv gaHuM Liei TexHonorii Bidyanisauii MoxHa
BU3HAYUTW CTYMiHb YpaXeHHs TKaHWH Miokapaa, pos-
mMeXyBaTh cybeHpokapgiansHui i TpaHeMypanbHuin 1M,
AndbepeHuitoBaTi nacveHi (pyxv pyobueBoi TKaHUHW) i
aKTUBHI (CkopodeHHs Miokapaa) pyxu cTiHok JTLL, BusiBuTm
MeXaHi4YHy AVUCCUHXPOHIt0, MPOrHO3yBaTW HECMPUSTIMBI
cepLeBo-CyaVHHI nogiji (MporpecyBaHHs CepLeBoi Hefjo-
cratHocTi (CH), pemogentoBanHs JILL, 3arposnuei ons
XnTTS apuTmil, IM, iHcyneT, cmepTb) [14,15,28,32]. OTxe,
JaHi |boro MeTozy AiarHOCTUKN MOXYTb ByTN KOPUCHUMU
1 iHcbopmaTuBHUMKM Anst nauieHTie 3 IXC, ocobnmeo TuX,
xT0 maB IM.

Y pocnimkenHi J. Brown et al. [8] BuB4anu amiHm senu-
YMHM rMo6anbHOMO NOB3HOBXHLOTO CTPENHy (IMC) —no-
Ka3HVIKa, LLIO XapaKTepu3ye CTyniHb YKOPOYEHHS CErMeHTa
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miokapga B CUCTOMY LLOAO WOro KiHLEBO-AiaCToMN4YHOro
PO3Mipy MPOTSArOM CepLEBOrO LKIy. ABTOPY BBaXat0Tb,
Lo 'MC moxkHa BBaXaTu KinlbKiCHAM iHAEKCOM OLiHKM [0~
6anbHoi doyHKuii J1LL, iHgvkaTopom iwemii, rineptpodii,
Avctpodii Ta iHdbinsTpaLii Miokapaa, peakuii BigToprHeH-
HS MioKapaa, HasiBHOCTI BaXKKUX CUCTEMHUX 3aXBOPHO-
BaHb, & TAKOX BNIMBY KapAiOTOKCUYHUX Npenaparis.

Chan J. et al. [9] BcTaHoBMNW, WO npu cybeHao-
kapgiansHomy IM BigByBaeTbCA 3HWKEHHS MOKA3HUKIB
MOB3JOBXKHLOTO CTPENHY (NMOB3LOBXHLOI Aechopmallii)
Ta LWBMAKOCTi NOB3A0BXHBOI AehopMalLyii (CTPerH peliTa)
npy BigHOCHOMY 30EepEeKeHHi NOKa3HUKIB pagianbHoro i
LMpKYNsipHoro cTpenHy. Mpu TpaHcmypansHomy IM, kpim
3HWKeHHs [TIC, BUSIBUNY 3HKEHHS 3HAYEHb pagianbHo-
r0 i LMPKYNSPHOTO CTPENHY, i MOKa3HWKIB CUCTONIYHOTO
CKpy4yBaHHs, i giactoniyHoro poskpydysaHHs JILU. Ha
OYMKY OOCIIAHVKIB, IHTEHCUBHICTb 3HUXEHHS NOKa3HWKIB
CTpeliHy Moxe A0MOMOrTU nif Yac AudepeHuianbHol
[iarHoCTUKM TpaHCcMyparnbHoro, cybeHpokapaiansHoOro
IM 1 ouiHIOBaHHS NOLUMPEHOCTI ypaxeHHs npyu 1M, Lwo
niaTBepAKEHO pe3ynbrataMu MarHiTHO-pe30HaHCHOI
Tomorpadii (MPT).

Sjoli et al. nokasanu: nig Yac oLiHOBaHHS NiKOBOTO
CUCTOMIYHOTO, KiHLIEBO-AiaCcToniyHoro Ta rnobansbHOro
MOB3A0BXHLOIO CTPEVHY MOXHA ANEPEHLHOBaTU KUTTE-
3AaTHi N ypaxkeHi AiNsHKW Miokapaa, @ TakoX PO3pi3HATH
cybeHzokapaianbHuUii N TpaHCMypanbHWUIA iHapKTH.
IMpw cybeHnokapaiansHOMY HEKpPO3i BinbLue 3MIHIETLCS
3Ha4eHHS MOB3A0BXHLOTO CTPENHY, a NpU TpaHCMyparb-
HOMY HEKpO3i — LMPKYNAPHOTO CTPenHy. BruaHaveHHs
LIMpKyNsIpHOTO CTpewHy B rocTpoMy nepiogi IM moxe go-
MOMOITW BUSIBUTU AIMNSIHKW 3 TPAHCMYPasibHUM HEKPO30M
KpaLLe, Hix 3a JOMOMOroH MOB3A0BXKHLOMO CTPENHY, L0
MoXe OyTn BaXNMBWM Nif Yac OLHKOBAHHS YCMiLUHOCTI
pesackynspuaauii nicns TpomboniTuyHoi Tepanii [27].

Joseph G. et al. [19] BusHaumnu, wo IMC BiporigHo
Koperoe 3 po3mipom IM Ha paHHix cTagisix 3aXBOptOBaHHS
B navieHTiB 3i 30epexeHoto dpakuieto Bukuay (OB) JLL,
Lo niaTeepmKeHo pesynsratamv MPT. [ig yac niinHoro
perpecinHoro aHani3y He BCTAHOBMUIM B3aEMO3B'30K MK
poamipom IM i ®B J1LL. Ha gymky aBTopiB, Lie nigTBepmKye
HU3bKy YyTiueicTb ®B JILL sk mapkepa ctpatudikauii
PU3MKY 3arpo3fIMBUX AF1S KUTTS CEPLIEBO-CYAVHHWX MOZIiA.

Ismail A. M. et al. Bu3Ha4anu nokasHukm CTE npota-
rom 24 roguH nicns penepdysiiHoi Tepanii B NawjieHTiB
3 IM Ta eneBaujeto cermeHTa ST. [locnigHWk nokasanu,
wo MC — UiHHWA KMiHIYHWA IHCTPYMEHT BU3HAYEHHS
po3mipy ypaxeHHs Miokapga [18].

Matonorisi. Tom 18, Ne 1(51), ciueHb — kBiTeHb 2021 p.



¢ s+ s O
Long. Strain Inner

30.00
M

. .

. . . « O . O . . .
Radial Strain Inner "LPeak Hold : Posi

40.00
B
~sept

. . - O .
Circum. Strain Inner

30.00
™

B

MporHocTUYHe 3HaYeHHA NOB3[OBXKHLOI Aedhop-
mauii (ctpeiiny). MokasHukn CTE wwmpoko BMBYalOTb
SIK MPOTHOCTWYHI MapKepu 3arposnuBUX ANS KUTTS
CepLeBo-CyaANHHUX NOAjK | Ana onTuMisaLii BUSBNEHHS
navuieHTIB BUCOKOTO PU3NKY.

Y pocnigxeHHi VALIANT [16] noyaTKoBi MOKa3HWKK
MOB3A0BXHbOO CTpeliHy J1LU, B3HayeHi B cepegHboMy
Ha 5,0 = 2,5 gHs IM, manu NporHOCTUYHE 3HAYEHHS Ta
acovjtoBanuncs 3 po3BUTKOM CMePTI, rocniTanisavii 3 npu-
Bogy CH npotsarom 20 micsiLiB. SHUKEHHS LMPKYNSpHOro
CTPEViHy B TOW CamMuii Nepiof — HE3aneXHU NpeanKTop
po3suTky gunartadii JILU nicns IM.

Y pocnigkeHHi nokasaHo: 3HUXEHHS BENUYMHU
MOB3A0BXHBOrO CTPENHY Ta LwBuakocTi cTpenHy JLU e
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Puc. 1. MokasHukw cnekn-Tpe-
KiHr exokapgiorpadii.

A: KpvBi NoB3A0BXHLOMO
crpeitry J1LW y Hopmi

B 30-pi4HOi NpaKTU4HO
370pOBOI XiHKW. BnacHe
cnocTepexeHHs (Y3[-ckaHep
Toshiba Aplio 500);

B: KpuBi papiansHoro
ctpeiiny JILL y Hopmi

y 30-piyHOi NpaKTM4HO
370POBOI XiHKW. BnacHe
cnocrepexenHst (Y3[l-ckaHep
Toshiba Aplio 500);

B: KpuBi LmpkynsipHoro
crpeitry J1LW y Hopmi

y 30-pivHOi NpakTM4HO
3/10pOBOI XiHKW. BnacHe
cnoctepexenHst (Y3[-ckaHep
Toshiba Aplio 500).

He3anexHWM npegukTopoM NOCTIHGapKTHOI Aunatauii
JIW, acouitoeTbCa 3 PO3BUTKOM CMEPTi Ta NOBTOPHOI
rocnitanisauii BHacnigok CH, nepesepluytoun 3a 3Ha-
YyeHHsam OB JILL. Y nepuwi roguHu nicns BUHWKHEHHS
rocTporo IM nokasHukv LmpKynsipHoro cTpeiHy >-11 %
MOXXHa BMKOPWCTOBYBATU ANSi BUSIBIIEHHS NALIEHTIB i3
BVCOKMM pU3nkoM po3BuTky roctpoi CH nig yac crauio-
HapHOTO NiKyBaHHS, HECMPUATIIMBOTO PEMOLENOBAHHS
JILW 3ropom [16].

D’Andrea A. et al. TakoX BU3HAYMIN, LLIO 3HWKEHHS
NOKa3HVKa NOB3A0BXHBOrO CTPENHY B navieHTis 3 IM 6e3
enesauji cermeHta ST Ha 3—14 geHb nicns IM cBigunTbL
Mpo PO3BUTOK MOCTiH(apKTHOI Aunatauii Nl yepes 6
micsauis [10].
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rOCTPUM iHhapKTOM Miokapaa
Ta HasBHICTIO MeXaHI4YHOT
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Bastawy . et al. BusBunu: aHuxenHs IMC >-12,5 %
i Topcii (ckpydyBaHHs) JIL < 9,5° € NporHOCTUYHKUMM
(hakTopamm HECNPUSTIIMBOTO PEMOAENHOBAHHS LLTYHOYKa
B NavjieHTiB nicns nepeaHboro IM 3 enesatieto cerMeHTa
ST nopsa 3 iHaekcom oujiHKK pyxy cTiHok JTLL (WMSI) >1,8,
®B JIlW <40 %, K®K-MB (CK-MB) >500 U/n, knacom
Tpomby >4 i 3aranbHUM Yacom iwemii [5].

Huttin O. et al. BukoHann meTaaHania 4OCHIMKEHb i
nokasanu, o 3HwkeHHs [T1C y nauienTis 3 IM kopentoe
3 HecnpuATInBMM pemogentoBaHHam JTLL [17].

Park Y. H. et al. TecTyBanu naujeHTis i3 nepegHim
IM, SiKMM BMKOHanMM YepesLuUKipHe KOpPOHapHe BTpy4YaH-
Hs1 (UKB) i/abo Tpombonisuc, ouiHoBanM NOB3OOBXKHIN
cTpenn J1LL. Y nauieHTiB, B KX BUSIBMSNY PEMOLENOBAH-
Hs1 NI (pmnatauis J1L 3i 36inbwenHsm KOO >15 %) nig
Yac AMHAMIYHOTO CNOCTEPEXEHHs NpoTaroM 18 micsuis,
BU3HAYanM crnoyaTky Hmkdi 3HaueHHs ITIC. MapameTpu
aedopmauii I — HesanexHi npeaumkTopu cmepTi abo
nporpecyBaHHa CH [24].

Vartdal T. et al. [30] nokasanu, wo gedopmavis
miokapaa Moxe 6yTu BaXnvMBUM NPeaUKTOPOM 3anmLu-
KoBMX po3mipia IM, a oTXe nokasHUKoM cTpaTudikauii
pU3UKy yCKnafHeHb Yy rocTpin ctagii nepegHsoro 1M
npu ii BU3HayeHHi Yepes 1,5 roguHm nicns pesackyns-
pisauii. MynsTudakTopHuin aHania nokasas, wo IMC
JILL He3anexHo MoB’s3aHMi i3 PO3MIPOM iHaPKTY, L0
nigTeepokeHo 3a gonomoroto MPT. Kpim Toro, Busisunm
3BOPOTHUI B3AEMO3B'A30K MiXX CErMEHTapPHUM CTPENHOM
Ta NOLWMPEHICTIO pyOLIeBOi TKaHNHU B OKPEMUX CETMEH-
Tax Miokapga.

MapxomeHko O. M. i cnigaBT. [2] BCTaHOBWIH, LLO
B mauieHTiB i3 roctpum IM yci nokasHuku gedopmalii,
0C061BO BENMYMHa NOB3AOBXHLOTO CTPEViHY, BipOriAHO
KopentoloTb 3i 3HaYeHHsIM ®B JILL. MNMoka3Huku umpky-
NSIPHOMO CTPEWHy — Mapkepw paHHboi aunatauii JILU,
a 3Ha4YeHHs NOB3AOBXHBOMO CTPenHy GinbLL YyTnmMBi Ta
cneundivHi ans BUSBMNEHHA NaLieHTiB i3 pU3MKoM pos-
BUTKY rocTpoi cepueBoi HegocTaTHocTi (TCH) ynpogox
CTaLiOHapHOro eTany fiKyBaHHS.

Y po6orti A. Shetye et al. [26] HaBezeHi AaHi, wo [TIC
Moxe OYTU NpeanKTOpOM HECMPUSTIIMBUX KapaianbHMUX
nogif (CMepTHICTb Bif YCiX NpuYuH, noTOpHUIA IM, roc-
nitanisauis BHacnigok MCH, HeobxigHicTb y peBackyns-
pu3aii, po3BUTOK iHCYnbTy) abo pemogentoBaHHs J1LL y
nauieHTie 3 IM Ta enesadieto cermeHTa ST.

Biering-Sgrensen T. et al. nokasanu, Wo 3HWKEHE
3HaYeHHs! MOB30BXHBLOTO CErMEHTAPHOIO CTPeliHy B
nepenHbo-cenTanbHWX i 3agHin cTiHkax JIW (ane He
rnobanbHWA NOB3LOBXHIA CTPENH) y naujieHTiB 3 IM Ta
ene.alieto cermeHTa ST — He3anexHuii NnpegukTop
MPOrHO3Y PO3BUTKY NMETANbHOO pe3yrnkTary, MOBTOPHOTO
IM a6o CH [6].

Olsen F. J. et al. BusiBUNM: iCTOTHE 3HWXEHHS CU-
cTonivHoi doyHkuii cepus Ta MIC y nauiexTiB nicns IM
3 enesaujieto cermeHTa ST MOXe NPOrHO3yBaTh PO3BM-
TOK (hibpunsuii nepencepab Ta iLLEMIYHOTO iHCYNbTY B
nauieHTis i3 roctpum IM. Tinbku [TIC 6yB BiporigHUM
MPOTHOCTUYHMM PaKTOPOM RiCns MynbTUBapiabensHoro
OLiHIOBaHHS MOPIBHAHO 3 OCHOBHUMW MPEAKKTOpamm
(BiKk, CTaTb, HASBHICTb LIyKpOBOrO AiabeTy, apTepiansHoi
rinepTeHaii, giacTonivyHoi ancdyHKuii, 3HaueHHs OB JILL)
i3 BUKopucTaHHsiM Cox-perpecii [23].
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Dimitriu-Leen A. C. et al. [11] nokasanw, Lo nomipHa
Ta BaXka iLuemist Miokapaa B nauieHTis 3 IM nos’szaHa 3i
3HUxeHHaM [TIC He3anexHo Big po3mipy iHdapkTy Mio-
Kapaa, Biky, HassBHOCTI LlyKpOBOro fiabeTty i apTepiansHoi
rinepTensii, Wo NiaTBEPAKEHO AaHUMU ChEeKTpasibHOI
MPT.

MporHocTU4He 3Ha4eHHs MOCTCUCTONIYHOIO YKO-
pouyeHHs. LLle oguH Baxnmewmii nokasHuk CTE — noct-
cuctoniyne ykopodeHHs (MCY) (puc. 2). Lle nokasHmk
CermMeHTapHOr0 YKOPOUYEHHS CerMeHTa Miokapaa B Ajacto-
Ty NiCNS 3aKPUTTSA a0PTarbHOIO KNanaHa, SKuii Moxe 4o-
MOMOITY OLHUTY aKTUBHE CKOPOYEHHS! | XUTTE3OATHICTb
Miokapaa, € MPOrHOCTUYHUM (DaKTOPOM HECTIPUSTIINBIX
CEPLEBO-CYANHHUX NOZIN.

Eek C. et al. nokasanu, wo MCY moxe 6ytn map-
KepoM MpOorHo3yBaHHs po3BuTKy CH i BigHOBNEHHS
cucTonivHoi coyHkuii nicns npoueaypy YKB y nauieHTis 3
IM 6e3 enesaLii cermeHTa ST NEPBUHHO 3i 3HUKEHOIO pe-
rioHapHOK MioKapAianbHOK CUCTONIMHOK (yHKLiEto [12].

Brainin P. et al. BctaHoBunu, wo MNCY — He3anex-
HWI NPOrHOCTUYHUI (haKTOP BaXKNX CEPLIEBO-CYANHHNX
ycknagHeHb (nporpecyBaHHs CH, cepueBo-cyanHHa
cmepTb), skwo MNCY BusBneHa B noHaj 2 cermeHTax Mio-
kapga I, a nocteuctonivnmi ingekc (MCl) ctaHoBUTBL
>20 % y nauieHTiB i3 rOCTPUM KOPOHAPHUM CUHAPOMOM
nicns YKB [7].

MporHocTuyHe 3HaYeHHsA MexaHi4yHoi gucnepcii.
MopyLueHHs enekTpuyHoOi cTabinbHOCTI Ta MexaHivyHa
OUCCUHXPOHIS, L0 MOXYTb BUHUKaTK nicns IM, MoXyTb
CMPUYUHUTI NOPYLLEHHS (PYHKLIT MioKapaa, BUKMMKaBLUM
3MiHY eneKTPWUYHMX BNacTUBOCTEN y Pi3HMX AinsHkax
MioKapga i AMCKOpAaHTHICTb CKOpOYeHb MioKapaa.
MexaHiuyHa AMCCMHXPOHIA Moxe ByTu niaTBepmxeHa
3aBasku CTE-nokasHukam, Lo JonomaratTb TOYHO
BU3HAYMTV TPMBANICTb CKOPOYEHHS CETMEHTIB Miokapaa,
XHIO reTEPOreHHICTb | TOKarnbHy MiokapaianbHy (YHKLH.
OpHum i3 nokasHukiB CTE, sikvid niZTBEPIKYE HASIBHICTD
JAVCCUHXPOHIl, € MeXaHiuHa aucnepcis — Aesialis yacy
[0 NiKOBOrO HEraTUBHOIO CTPENHY B YCiX MiOKapaianibHMUX
cermeHTax (puc. 3).

Mollema S. A. et al. [22] 3'AcyBanu: HasiBHICTb Avc-
CUHXpoHii JIL Mae TicHWI B3aEMO3B'30K 3i CTyMeHEM
aunaradii JIW yepes3 niB poky AMHAMIYHOrO crnocTe-
pexeHHs nicna IM. UCCUMHXPOHIS CermeHTiB niBoro
wnyHoyka noHag 130 mc, Lo BUSIBIEHA 3@ JOMOMOrOH
CTE, - panHit npegukTop pemogentoBanHs J1LL. Mynb-
ThaKTOPHUIN aHani3 i3 BUKOPUCTAHHSIM NMOKA3HUKIB CTaH-
AaptHoi exokapaiorpadii, CTE, sonneporpadii nokasas:
MeXaHi4Ha AUCCUHXPOHIS — HEe3anexHWn npeaukTop
CepLEBO-CYANHHUX NOAiN y nauieHTis nicns IM.

Ersboll M. et al. [13] Bue4anm ITIC i MexaHiuHy auc-
nepcito Ans BuMiptoBaHHs poamipy IM i K NpOrHOCTUYHI
dhakTopy panToBOi CEpLEBOi CMEpTi, 3arpo3nNMBMX Ans
XuTTs apuTMild. TTIC, MexaHiuHa aucnepcia — HeanexHi
MPEaVKTOPX PO3BUTKY PaNTOBOI CEPLIEBOI CMEPTI/LLITYHOUKO-
BUX apUTMIN y navlieHTiB 3 IIM, 4OMOBHIOOTH (hakTopy PU3nKY
PO3BUTKY HECTIPUSITIIMBIX CEPLIEBO-CYAUHHMNX YCKIMaHEHb.

Haugaa K. et al. [15] ouiHtoBanu nokasHuku CTE
(mexaHiuHy amcnepcito, MMIC) sk yyTnuBiLi, Hix OB JILL
MPOrHOCTMYHI (hakTOPW CMEPTHOCTI Ta LUYHOYKOBMX
aApUTMIli Ans NoninLueHHs cTpaTudikaLlii puavky panToBoi
cepueBoi cmepTi. ABTOpY nokasanu, Lo 3a AOMOMOrow
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MeXaHiYHOI Aucnepcii, KoTpa Nokasye enekTpomMexaHiyHi
3MiHV B ypaxeHoMy miokapai, i [T1C MoxHa nporHo3yBaTtu
LUnyHo4KoBI apuTMil. JocnigHuku [14,15] nokasanu, wo
3HayeHHst OB JILL i [TIC 3HWxKeHi, MexaHiuyHa aucnepcis
nepesuLlyBana 47 mMc, NOCTCUCTOMIMHWI IHGEKC CTPEnHY
MiABULLEHUA Y NaLEHTIB 3 apUTMIYHUMU YCKNaaHEHHS-
MW Hapani. 36inbLEeHHs MexaHiYHoi aucnepcii noHag
75 MC — NpeayKTOp PO3BUTKY 3arpo3fMBUX AN XUTTS
apuTMiin. TTIC BMSBMBCS YyTNAMBILLKMM NPOTHOCTUYHUM
dhakTopom aputmin, Hixk OB JIL HesanexHo Big piBHSA
0CTaHHbOI. BcTaHoBUNM, WO MexaHiyHa aucnepcis —
CUITbHUI | He3anexXHWn NPOrHOCTUYHWIA (haKTop 3a-
rPO3NMBUX ANSA KUTTS apuTMI Ta CMepTi B NaLieHTiB
3i 3HkeHo ®B JILU, sk i B naujieHTiB 3i 30epexeHo
®B J1LW. KombiHauis I'TIC i mexaHiuHoi gucnepcii mana
NPOrHOCTUYHE 3HAYEHHSI BUSIBMEHHS 3arpo3nuBuUX Ans
XWUTTS apUTMIii | cMepTi. 3-MOMiXK YCiX MOKa3HMKIB TirlbKu
MexaHi4Ha A1cnepcis BiporiaHO NporHo3yBana apuUTMIiyHi
ycknagHeHHsi (p < 0,001), @ iHLi YMHHWUKYM — TinbKKM B pasi
MYNETUEAKTOPHOO 3aCTOCYBaHHS! PA30M i3 MeXaHIYHO
avcnepcieto (p < 0,001).

Perry R. et al. Takox nokasanu kopensuito Mix
®B LWL, TTIC i mexaHiyHOW AMcnepcieto, BUSIBUBLUN
B3aEMO3B'130K MiXK PO3BUTKOM apUTMIil, iHLUNX He-
CMIPUATAMBIX CEPLIEBO-CYANHHWX MOAi (rocniTanizais
BHacnigok AekomneHcadii CH, cMepTb) i BigxuneHHsm
LMX exokappiorpadivyH1xX MOKa3HWKIB y NauieHTiB, sk
mamu IM [25].

Kawakami et al. nigTBepannu, Lo MexaHiyHa aucnep-
Cifl — MOTYXHUIN MapKep MPOrHO3yBaHHS LLTYHOYKOBKX
apuTMiii, Mae BaXNMBE NPOrHOCTUYHE 3HAYEHHS MOpiB-
HaHo 3 ®B J1WW i ITIC y nauienTis nicns IM [20].

AbouR. et al. 3'acysanu, wo B navjeHTis 3 IM Ta ene-
BaLlieto cermeHTa ST, akum BukoHann YKB, noaosxeHHs
yacy MexaHi4yHoi aucnepcii noHag 54 Mc acouitoeTbes 3
ripLUMM NPOrHO30M i MiABMLLEHHSIM PIBHSI CMEPTHOCTI [4].

BucHoBKU

lMokasHWKW crekn-TpekiHr exokapaiorpadii MoxyTb
OyTU LiHHUMK 1 aKTyanbHUMK B NaLjieHTIB i3 cepLe-
BO-CYAVHHUMY 3aXBOPIOBAHHAMM, OCOBINBO y XBOPUX
nicns iHapkTy Miokapaa, Ans OUiHIBaHHA (yHKLUIT
miokapga, audepeHuitoBaHHs cybeHpokapaianbHoOro
i TpaHCMypanbHOro iHapkTiB Miokapaa, BUSBIEHHS
(hibpo3HKX AiNsHOK Miokapaa, a TakoX sk MPOrHOCTUYHi
MapKepu 3arpo3nuBKX 4S5 XKUTTS apuTMii, cepueBoi
He[oCTaTHOCTI Ta CMepTi.
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