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MeTta po60T1 — OLiHUTY BNNWB AiacToNiYHOI AMCYHKUIT NIBOrO LUMYHOUKA HA KOTHITUBHI MOPYLLEHHS Ta NPOrHO3 Y NawieHTiB 3
iemivHoto xBopoboto cepus (IXC).

Marepianu Ta metoau. Ha kacbenpi kapgionorii HMATO imeHi M. J1. LLlynuka BrkoHan 3aranbHoKmiHiYHE 06CTEXEHHS Ta AUHaMivHe
croctepeeHHst 3a 110 xsopumu, ki oTprmMyBany nikysanHs y 2014-2016 pp. i3 npuBoay iLuemiyHoi XBopobu cepust. Y BCiX NaLlieHTiB
y nepiog Big 6 8o 24 micAwiB Byna rocnitaniaaLis 3 NPUBOLY NepKyTaHHOTO KOPOHaPHOTO BTpyyaHHsi, MM i3 un 6e3 enesaLii cermeHTa
ST abo HecTabinbHoi cTeHokapaii. Kputepii BUKIMOUEHHS 3 AOCTIMKEHHS: rOCTPI iHDEKLAHI 3aXBOPIOBAHHS, anKkOrofbHa 3anexHICTb,
HapKOMaHisi, HasiBHICTb MCUXIYHUX PO3NafB; HAsBHICTL NPOTE30BAHMX KNanaHiB cepus, BUPaXeHi peBMaTuiHi abo aereHepaTviBHi
3MiHW MITpanbHOro KnanaHa; HasBHICTb B aHamHesi 4 nif yac EKI doibpunsuii/tpinotiHHs nepencepab; MMK B aHamHesi. MNaLlieHTis
MOZINMIV Ha TPU rPYNK 3anexHo Big cTagii AiacToniyHol AncdyHKUT: nepwa — 39 xBopux Ha IXC i3 HopMarbHOH iacTomMivHO GyHK-
Uieto; apyra —43 nauieHTv 3 IXC i giacToniyHoro AvcdyHKLUiER 3a TMMOM nopyLUEHHs penakcauii; Tpeta — 28 ocib 3 IXC i giacToniyHoto
ZuMcyHKLiero 3a TUMOM nceBaoHopManisaii abo pectpukuii. KpiM kniHiYHOrO 0BCTEeHHs, 3'5iCyBaHHs aHaMHe3sy, BCIM naLjieHTam
BMKOHanM exokapaiorpachiyHe JOCMIMKEHHS!, YIbTPa3ByKoBE LOCTIMKEHHS eKCTpakpaHianbHuX Biaainis GpaxioledansHux apTepii,
BioxiMiYHMI aHani3 KPoBi, TECTYBaHHS 3a LLKanamy KOrHITMBHOI (hyHKLT. CTaTUCTUYHIA aHani3 peaynbTartis BYKOHaNM, BUKOPUCTOBYHOUM
nporpamu Microsoft Excel, IBM SPSS Statistics v.23. [laHi HaBefeHi ik cepenHe apudmeTiHe + ctanaaptHe BigxunerHs (M £ SD)
abo y BigcoTkax Ansi kateropianbHix 3HaueHb 3 06paxyBaHHaM xi-kBazpata (x2) MipcoHa. Po3GiXHOCTI cepenHix 3HaueHb BBaxanu
CTaTUCTUNYHO 3HadyLwmmy npu p < 0,05. XapakTep po3noainy AaHuX BrU3HadYanm po3paxyHkoBum metogom Lanipo-Binka (rinotesa
MpO HOpPMarbHICTb PO3NOINY Bigxunsnacs npy 3HaYeHHsx p < 0,05). KiHuesi Toukv aHanisysanm Lwnsixom GyaysaHHs kpueoi Kanna-
Ha-Meepa. CTaTMCT4YHO 3HaqyLL BIMIHHOCTI KDMBMX BYXKMBAHOCTI OLHIOBANK 3a OMOMOTOK0 TecTy BinkokcoHa—TexaHa (p < 0,05).

Pesynirati. 3a pesynsraramm ogHOhakTOpPHOrO paHroBoro AucnepcHoro aHaniay Kpyckana—Bonica, nokasHuk CTaHy giacTonivyHoi
pyHKUii MaB BiporigHWIA BB Ha 3aranbHy KinbkicTb 6anis 3a wkanow MMSE (p = 0,0002). AHanis hakTopis prauKy BUHUKHEHHS!
KOTHITMBHOI AncyHKLii 3a Lukanoto MMSE nokasas, LU0 AMOBIpHICTb PO3BUTKY KOrHITUBHOI AMCHYHKLT HanbinbLue nigeuLLyBanack
y paai 36inbLUeHHs nokasHuka E/e’ (BLL 6,03, 95 % [l 2,32-15,69, p = 0,0002), noripLueHHs ctaHy giactoniyHoi dyHkuii (BLU 3,18,
95 % [l 1,18-8,59, p = 0,023), a Takox npu 36inbLuenHi pisHs Hb1AC (BLU 2,65, 95 % [l 1,08-6,48, p = 0,033). ImoBipHiCTb
PO3BUTKY KOTHITUBHOI AMCYHKLIT 3a Lwkanoto MoCA nigeuLLyBanack Tinbku Npy NOMpLLEHHI cTaHy giactonivHoi doyHkuii (BLL 2,86,
95 %[11,18-6,94,p = 0,020). 3a pesynsratamv NpsIMOi MHOXHHOI NOTICTUYHOI perpecii, cepen Takux nokasHukis, sk THIILL (E/e’),
Bik naujeHTa, ctyniHb X, cTagis X, ctagis XCH, ®B JILU, ®K creHokapaii, Bik BcTaHoBneHHs CC3, Tpusanictb CC3, KinbKicTb pokiB
OCBITW, CTaTYC KyPiHHSI, NpuUiAMaHHs cTatuHi, CAT, [IAT, piBeHb 3aranbHoro xonectepuHy, piseHs HbA1C, iMMIILL Ta iHaekc 06’emy
JIM, nicns BUKIMIOYEHHS CTATUCTUYHO HE3HAYYLLWX i HeiHChopMaTMBHWX Tinbku nokasHyk THIILL BiporigHo BNvBaB Ha 3arasbHy Kinb-
kicTb Ganis 3a wkanoto MMSE (BLL 1,28, 95 % [l 1,11-1,47; p = 0,0007). Mnowa nig kpusoto AUC ctaHosuna 0,76, cTaHaapTHa
noxubka —0,05,95 %[l —0,667-0,838. YytnmsicTb i cneumdiuHicTb nokasHuka E/e’, GinbLuoro 3a 10,5, LLOA0 KOMHITUBHIX MOPYLUEHb
3a wkanoto MMSE popisHioBann 56,2 %i87,2 % BignosigHo. ig vac aHaniay BCiX KiHLIEBMX TOHOK 3anexHo Big rpynv [ susisunv
CTaTUCTUYHO BiporiaHi po3dixHoCTi kpuBix KannaHa—-Meepa wopo @M (p1,2 = 0,55, p1,3 = 0,016, p2,3 = 0,002 BignosigHo), a
TaKoX LIoAo rocnitaniaayivt 3 npueogy CH (p1,2 = 0,55, p1,3 = 0,07, p2,3 = 0,006 BignosigHo).

BucHoBku. BusiBunm cratncTuyHo 3Hadywwymii Bnnme [ Ha po3BMTOK KOTHITUBHMX NOPYLUEHb Y nauieHTis 3 IXC. Pusuk po-
3BUTKY KOTHITUBHMX NOpyLUeHb 3a wkanoto MMSE HainbinbLue nigsulysaBcs B pasi 3poctaHHst nokasHuka THILW (BLU 6,03,
95 % [1 2,32-15,69, p = 0,0002), a 3a wkanoto MoCA nigeuLLyBanach nuLLe Npy NoripLeHHi CTaHy AiaCToniYHoI qyHKLUjT
(BLU 2,86, 95 % Al 1,18-6,94, p = 0,02). 3a pesynsratamu NpsiMOi MHOXMHHOT NOTICTUYHOI perpecii, cepes YNCNEHHUX
dhakTopiB pu3uky Tinbku nokasHuk THIILL BiporigHo BNnvBaB Ha 3aranbHy KinbkicTb 6anis 3a wkanoo MMSE (BLU 1,28, 95 %
011,11-1,47;p = 0,0007). AHanisytoum BCi KiHLEBI TOUKM 3anexHo Big rpynu [, BUSIBUAW CTaTUCTUYHO BiporigHi po3bikHoCTi
kpuBwmx Kannana—Meepa wwopno po3sutky dibpunsuii nepeacepab (p1,2 = 0,55, p1,3 = 0,016, p2,3 = 0,002 BignosigHo) i
rocnitanisawiv 3 npuBogy cepLesoi HegoctatHocTi (p1,2 = 0,55, p1,3 = 0,07, p2,3 = 0,006 BignosigHo), ane He BUNaaKiB
CMEPTI, IHCYnbTY, rOCTPOro iHapKTy Miokapaa, HecTabinbHOI CTeHOKapAii Yu peBackynsipuaaLlii KOpOHAPHUX apTepiii.

Influence of diastolic dysfunction on cognitive impairment and prognosis
in patients with coronary artery disease

0. 0. Nudchenko, L. I. Konoplianyk, N. A. Kozhukharova, M. M. Dolzhenko

The aim of the study is to evaluate the influence of left ventricular diastolic dysfunction on cognitive impairment and prognosis in
patients with coronary artery disease.

Materials and methods. A total of 110 patients, treated for coronary artery disease (CAD) between 2014-2016, underwent a
general clinical examination and dynamic follow-up at the Cardiology Department of P. L. Shupyk NMAPE. All the patients had
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hospitalizations for percutaneous coronary intervention, acute myocardial infarction with or without ST-segment elevation, or ~ Key words:
unstable angina within 6 months to 24 months before the examination. Exclusion criteria were acute infectious diseases, alcohol  diastolic
dependence, drug addiction, mental disorders; prosthetic heart valves, severe rheumatic or degenerative changes of the mitral  dysfunction,
valve; a history (or ECG recording) of atrial fibrillation / flutter or stroke. The patients were divided into three groups dependingon  cognitive

the stage of diastolic dysfunction: the first group consisted of 39 patients with CAD and normal diastolic function; the second —  impairment,

43 patients with CAD and diastolic dysfunction (DD) of the impaired relaxation type; the third — 28 patients with CAD and DD of  left ventricular
pseudonormalization or restriction types. In addition to clinical examination and medical history taking, all the patients underwent filling pressure,
echocardiographic examination, ultrasound examination of the brachiocephalic arteries at the extracranial level, biochemical  ischemic heart
blood analysis, as well as a testing based on cognitive function scales. Statistical analysis of the data obtained was carried out  disease, endpoint
using Microsoft Excel, IBM SPSS Statistics v.23. The data were presented as arithmetic mean + standard deviation (M = SD)  determination.
or as a percentage for categorical values with Pearson’s Chi-square (x?) calculation. Differences in mean values were considered

statistically significant at P < 0.05. The normality of the data distribution was checked using the Shapiro-Wilk test (a hypothesis  za50r0znye

of the normal distribution was rejected at values of P < 0.05). Endpoint analysis was performed by constructing Kaplan-Meier  medical journal
curves. Statistically significant differences in the survival curves were assessed using the Gehan’s—Wilkokson test (P < 0.05). 2021;23 (1), 4-10

Results. According to the results of the Kruskal-Wallis one-way analysis of variance, the state of diastolic function appeared to
have a significant effect on the total score on the MMSE scale (P = 0.0002). Analysis of the risk factors for the onset of cognitive
dysfunction, according to the MMSE scale indicators, showed that the probability of developing cognitive dysfunction greatly in-
creased with an increase in the E/e’ value (OR 6.03, 95 % C12.32-15.69, P = 0.0002), worsening of the diastolic function state (OR
3.18,95 % Cl1.18-8.59, P = 0.023), as well as with an increase in the Hb1AC level (OR 2.65, 95 % CI1.08-6,48,P = 0.033).
The probability of developing cognitive dysfunction on the MoCA scale increased only with worsening of diastolic function (OR
2.86,95 % ClI 1.18-6.94, P = 0.020 pectoris functional class, age of cardiovascular disease (CVD) diagnosis, CVD duration,
a number of years of education, smoking status, statin intake, systolic blood pressure, diastolic blood pressure, total cholesterol
level, HbA1c level, left ventricular mass index (LVMI) and left atrial (LA) volume index after excluding statistically insignificant
and uninformative ones, only the LVFP indicator significantly influenced the total score on the MMSE scale (OR 1.28, 95 % CI
1.11-1.47; P = 0.0007). The area under the AUC curve was 0.76, the standard error was 0.05, and 95 % Cl was 0.667—0.838.
At the same time, the sensitivity and specificity of the E/e’ value above 10.5, in relation to cognitive impairments on the MMSE
scale were 56.2 % and 87.2 %, respectively. When analyzing all endpoints depending on the DD group, a statistically significant
difference in the Kaplan-Meier curves with respect to atrial fibrillation was revealed (P1,2 = 0.55, P1,3 = 0.016, P2,3 = 0.002,
respectively). There was also a statistically significant difference in the Kaplan-Meier curves relative to hospitalizations for heart
failure (P1,2 = 0.55,P1,3 = 0.07,P2,3 = 0.006, respectively).

Conclusions. A statistically significant effect of DD on the development of cognitive impairment in patients with coronary
artery disease was revealed. The risk of developing cognitive impairment according to the MMSE scale increased mostly with
the LVFP value increase (OR 6.03, 95 % Cl2.32-15.69, P = 0.0002), and according to the MoCA scale — with the stage of
diastolic function worsening (OR 2.86, 95 % CI 1.18-6.94, P = 0.02). The results of direct multiple logistic regression found
that among the numerous risk factors, only the LVFP indicator significantly influenced the MMSE total score (OR 1.28, 95 %
Cl1.11-1.47; P = 0.0007). The analysis of all endpoints between the diastolic dysfunction groups showed that the Kaplan—
Meier curves separated to become statistically significantly different in the development of atrial fibrillation (P1,2 = 0.55,
P1,3 = 0.016,P2,3 = 0.002, respectively) and hospitalization for cardiac failure (P1,2 = 0.55,P1,3 = 0.07,P2,3 = 0.006,
respectively), but not in all-cause-deaths, stroke, acute myocardial infarction, unstable angina or coronary revascularization.

BausiHue AMaCTOI\quCKOﬁ AMC(])yHKI.IMM Ha KOTHUTUBHbIE HapyLUeHUA U NPOrHo3 KntoueBble croBa:
o AVACTOAUYECKas

Y NALUEHTOB C ULLEMUUYECKOH 6one3HbIO cepaLa ORI,

. KOTHUTUBHbIE
A. 0. HyaueHko, A. U. KoHonasHuk, H. A. Koxyxapésa, M. H. AonkeHko HapylLeHNS,
Lienb paboTbl — OLEHNTb BNUSIHIE AMACTONMYECKOR ANCKHYHKLIMM NEBOTO XeNyaoyka Ha KOTHUTUBHBIE HApYLUEHUst U MPOTHO3 'y  A@BAEHUE
nauyeHToB C MLLIEeMUYECKON BOnesHbIo cepaua. HanoAHEHUA

AEBOr0 XeAyAOUuKa,

Marepuanbi u metoabl. Ha kadbeape kapamonorun HMAMO nmenn M. J1. Lynuka npoeegeHo obLieknnHmyeckoe 06cnesoBaHme v MLLIEMHYECKaS

AnHamuyeckoe HabnogeHve 3a 110 BonbHbIMK, NonyyasLunx nevenHve B 2014-2016 rr. no nosogy viLemmnyeckoit 6onesHm cepaua. 60Ae3Hb CepALa,

Y BCEX NaLMEHTOB B NEPUOA OT 6 MecsLEB 10 24 MecsiLies Bbina rocnuTaniaaums no NoBOAY NEPKYTaHHOTO KOPOHAPHOTO BMELUA- 1auoit TouKM
TenscTea, OVM ¢ unu Ges nofbema cermerTa ST i HeCTaBuNbHOW CTeHokapavu. Kputepun UCKIIYeHUs U3 UCCTIBA0BAHUS:  onpenenehive.
0CTpble MHEKLIMOHHbIE 3a00NeBaHMs, anKOroNbHas 3aBUCUMOCTb, HAPKOMAaHWS, Hanuume NCUXUYECKX PacCTPOICTB; Hanuume

NPOTE3NPOBaHHbIX KNanaHoB CepALa, BLIPAKEHHbIE PEBMATUMECKME WV ACTEHEPATUBHBIE UISMEHEHVIA MUTPAINLHOTO Knanaka; 5. oo
Hanuu1e B aHamHese vunu npu peructpatin KT dubpunnaumum / Tpenetanus npeacepanit; OHMK B aHamHese. MaUMEHTOB  enyuncimit xypHan.
NOZENUAN Ha TPU rPyNnbl B 3aBUCUMOCTY OT CTaZuK AMACTONMYECKON AnchyHKumW: nepBas — 39 6onbHbIX IBC ¢ HopmanbHOA  2021. T. 23, Ne 1(124).
[JmnacTonnyeckon dyHkLven; BTopast —43 naumeHTos ¢ MIBC 1 auactonuyeckoin AMCHYHKLME Mo TURY HapyLueHns penakcauuy; €. 4-10

TpeTba — 28 6onbHbIX MBC ¢ anactonuyeckon aucyHKUMen no Tuny nceBgoHopManm3aumm unn pectpukumm. Kpome knnHnye-

ckoro obcrnenoBaHus, cbopa aHamMHesa, BCeM NaLyeHTaM BbIMONHUMW 3X0Kkapanorpadnieckoe 1ccneaoBaHue, yrbTpassykoBoe

ICCNeaoBaHne AKCTpakpaHuanbHbIx OTAENoB GpaxuoLedanbHbix apTepuii, BUOXMMUYECKUIA aHann3 KPoBY, TECTUPOBAHME NO

LLKasnam KOTHUTUBHBIX (hyHKLMIA. CTaTUCTUYECKMIA aHanW3 pe3ynsTaToB NPOBEAEH C UCnonb3oBaHueM nporpamm Microsoft Excel,

IBM SPSS Statistics v.23. [laHHble NpeacTaBneHbl kak CpegHee apudmeTnyeckoe + craHaapTHoe oTknoHeHne (M = SD) unm

B NPOLIEHTaX AN KaTeropuarnbHbIX 3Ha4eHui C BbluMCTeHneM xu-kagparta (x2) MpcoHa. Pa3nuuns cpegHnx 3Ha4eHuin cumTanm

cTatucTUyecku sHadumbiMu npu p < 0,05. XapakTep pacnpeaeneruns AaHHbIX onpenensnv pacyeTHsIM MeTogom LLianupo-Yunka

(rMnoTesa 0 HOPManbHOCTK pacnpeaeneHns OTKMOHsNAack Npu 3HaveHnax p < 0,05). AHanu3 KOHEYHbIX TOYEK NPOBEAEH MyTeM

nocTpoeHus kpueoi KannaHa—Metriepa. OueHKy CTaTUCTUYECKM 3HAUMMBIX Pa3NNYmiA KpUBbIX BbXMBAEMOCTU NPOBOAUIN C NO-

MoLLbto Tecta BunkokcoHa—TexaHa (p < 0,05).
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Pesynerarhl. Mo pesynbratamM 0gHOaKTOPHOMO paHroBOro AUCTEPCHOO aHanuaa Kpyckana—Yonnuca, nokasatenb COCTOSIHUA
[MacToNMYeCKoi PYHKLINM MMen AOCTOBEPHOe BNnsSHUE Ha obLuee konuyecTBo 6annos no wkane MMSE (p = 0,0002). AHanus
(hakTOpOB pucka BO3HUKHOBEHWS KOTHUTUBHOW AUCYHKLMM MO nokasaTensm no wkane MMSE nokasarn, 4to BeposiTHOCTb pas-
BUTUSI KOTHUTUBHOM AMCYHKUMM Hambonee noBbilLanack npy ysenuieHnm nokasarens E/e’ (OLW 6,03, 95 % AW 2,32-15,69,
p = 0,0002), yxyaLeHun coctosHus auactonuyeckon dyHkumm (OLL 3,18, 95 % W 1,18-8,59, p = 0,023), a Takke npu yBenu-
yeHuu yposHs Hb1AC (OLU 2,65, 95 % W 1,08-6,48, p = 0,033). BeposTHOCTb pa3BuUTUS KOTHUTUBHON AUCHYHKLMM MO LLKane
MoCA noBbiLanack TONbKO NpU YXYALLIEHWW COCTOSHUS Anactonuyeckon dyHkumm (OLL 2,86, 95 % OV 1,18-6,94, p = 0,020).
[Mo pesynsratam NpsiMOI MHOXECTBEHHOI NOTMCTUHECKON PETPECCUU, YTO CPeam Takvx nokasareneit, kak JHIDXK (E/e °), Bospact
nauueHTa, cteneHb B, ctagua b, ctagua XCH, ®B JIK, ®K creHokapauw, Bo3pacT yctaHoeneHns CC3, npogonkutensHoCTb
CC3, konn4ecTBo neT 06pa3oBaHms, cTaTyc KypeHus,, npuem ctatuHos, CAL, JAL, ypoBeHb 06LLUEro XonecTepuHa, yposeHs HbA1c,
WNMMITK 1 nhaekc o6bema J1I, nocne NCKIIoYEHNs CTaTUCTUYECKU HE3HAUMMbIX U HEMHAOPMATUBHBIX TONbKO Nokasatens AHIDK
[OCTOBEPHO BNMAN Ha obLuee konuyecTso 6annos no wkane MMSE (OLU 1,28, 95 % AW 1,11-1,47;p = 0,0007). Mnowaab noa
kpueoit AUC cocTasuna 0,76, ctaHgaptHas owmbka — 0,05, 95 % OV - 0,667-0,838. YyBcTBUTENBHOCTL M CNELMUYHOCTL
nokasatens E/e’, npesbiwatowlero 10,5, B OTHOLLEHUM KOTHUTUBHBIX HapyLLeHuii no wkane MMSE coctasunm 56,2 % 1 87,2 %
COOTBETCTBEHHO. [Py aHanM3e BCeX KOHEYHbIX TOYEK B 3aBUCUMOCTM OT rpynnbl [} yCTaHOBNEHO CTaTUCTUYECKM JOCTOBEPHOE
pasnunumne kpvBbix Kannana-Meiiepa otHocutensHo @M1 (p1,2 = 0,55, p1,3 = 0,016, p2,3 = 0,002 cOOTBETCTBEHHO), @ TaKke
OTHOCUTENBHO rocnuTanusauuii no nosogy CH (p1,2 = 0,55, p1,3 = 0,07, p2,3 = 0,006 COOTBETCTBEHHO).

BbIBOABI. YCTAHOBMEHO CTATUCTUYECKW 3HAUMMOE BsiHWe [1[] Ha pa3BuTUE KOTHUTUBHBIX HapyLLeHWi y naumeHTos ¢ IBC. Puck
pasBUTYSI KOTHUTVBHBIX HapyLLeHuiA No wkane MMSE 6onbLue noebiwwarcs npu pocte nokasarens JHNL (OLL 6,03, 95 % OV
2,32-15,69, p = 0,0002), no wkane MoCA —npu yxyaweHuy ctagnm anactonnyeckon gyHkumm (OLL 2,86, 95 % [N 1,18-6,94,
p = 0,02). Mo pesynsraram npsiMo MHOXECTBEHHOW JIOrUCTUYECKO PErPECCHN, CPEAN MHOTOUMCIIEHHBIX (haKTOPOB PUCKA TOMBKO
nokasatens [JHILLI soctoBepHO BWsAN Ha obiLLiee koriecTso 6annos no wkane MMSE (OLL 1,28,95 %A 1,11-1,47;p = 0,0007).
Mpy aHanmae BCEX KOHEYHBIX TOYEK B 3aBUCUMOCTM OT rpynnbl [1[] OTMEYEHO CTAaTUCTUYECKW JOCTOBEPHOE PACXOXAEHNE KPUBbIX
KannaHa—Meitepa no passututo donbpunnaumm npeacepaun (p1,2 = 0,55,p1,3 = 0,016,p2,3 = 0,002 COOTBETCTBEHHO) M FOCTIW-
Tan13awmin no noBoay cepaeyHoit HepgoctatouHoctu (p1,2 = 0,55, p1,3 = 0,07, p2,3 = 0,006 COOTBETCTBEHHO), HO HE CIy4aeB
CMEPTU, MHCYIIBTa, OCTPOrO UHEapKTa M1oKapaa, HECTaBUIbHOM CTEHOKAPAUM UMW PEBACKYNSPU3ALIM KOPOHAPHBIX apTEPUIA.
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Yumany yeary npuainsTb BUBYEHHIO AiacTonivyHOI auc-
cyHkuii (L4) niBoro WwyHouka Ta ii BAMBY HAa PO3BUTOK
YCKMaZHeHb i NPOrHO3 MaLlieHTIB KapaionorivHoro npodinto.
MowwmpeHicTb [ 36iNbLUYETLCS | HUHI MEPEBULLYE NOLUMPE-
HICTb CUCTONIYHOT AMCyHKLi [1]. 3a JaHMm cuctemaTiHoro
ornsay, A piarHocTytoTb y Maibke 36 % naLlieHTis, CTapLLmx
3a 60 pokiB [2]. OcTaHHIM1 pokam BUBHAKOTL B3AEMO3B'A30K
MK HasBHicTio [I] i pO3BUTKOM KOTHITUBHUX MOPYLUEHb Y
MavjeHTiB i3 cepLieBO-CYAMHHIMI 3aXBOPIOBAHHAMU.

Y pocnimkeHHi Rotterdam Study [3] B3snm yuacTb 3291
ocib Bikom 59-98 pokiB, B SKMX Ha NOYATOK AOCTIDKEHHS
He 6yno iwemivHoi xBopobu cepus (IXC), dibpunsuii ne-
peacepab (PI1), xpoHiuHoi cepLeBoi HegocTaTHOCTi (XCH),
iHCYNbBTY UM AeMeHLii B aHaMHesi. BusiBunocs, wo riplia
JiacTonivyHa yHKLiS acouinoBaHa 3 pO3BUTKOM iHCYILTIB,
[eMeHLji Ta HiMUX iHPapKTiB FrONMOBHOMO MO3KY, BU3HA4EHNX
3a JaHUMU MarHiTHO-PE30HAHCHOTO OCHIMKEHHS.

Y pocnigpxeHHi [4] BusiBunK, WO po3mipu NiBoro ne-
pencepas (IM) He3anexHO acouiioBaHi 3 KOTHITUBHO
yHkuieto. Bigomo, wwo poamipu J11 nos’a3aHi 3 giactoniv-
HO0 ANCAYHKLIIE | TUCKOM HANOBHEHHS NIBOTO LLUMNYHOYKA
(THNL). 3a pesynbratamu gocnigxeHHs, diametp JM1
acoLinoBaHUIA 3i 3HWKEHHAM KOTHITUBHOI (PYHKLIT Hesa-
NEXHO BiA AeMorpadiiyHnX Yu KniHIYHWX NokasHukis. He
BVSIBUM BiPOTiAHMIA 3B'130K MK MOKA3HUKOM CUCTOMIYHOT
YHKLIT Ta KOrHITMBHUMYM NOPYLIEHHAMU. VIMOBIpHMiA
MeXaHi3M PO3BUTKY KOrHITUBHWX MOPYLLEHb Y MaLjieHTiB 3i
36inbLuermmmn posmipamu JIMN — cekpevis nepeacepaHoro
HatpinypetuyHoro nentuay (ANP) y Bignosiaps Ha nigsuLLe-
HuiA Tuek y JMN. Bigomo, wo ANP 6epe yyacTb y perynsuii
6araTbox dhisionoriYHNX NPOLIECIB, BKIKOUAKUM HATPINYpes,
Jiypes i BasogunaTaLiio — akTopw, L0 YacTo NoB’A3yoTb
i3 PO3BUTKOM KOTHITUBHWMX NOPYLUEHb [5—8].

Y pocnigkeHHi [9] ouiHoBanu 3B'S30K MiX exokap-
piorpadiyHumMn napameTpamy NauieHTiB i KOTHITUBHOKO
AMCHYHKLIERD, SKY BU3HaYanM sk KinbkicTb Ganis 3a LKanoto
MoHpeanbCbKoi LLKanu OLHIOBaHHS KOTHITUBHIX (DYHKLN

(MoCA). MynbTuBapiaHTHUA NOTiICTUYHWIA PErpecitHni
aHanis (CkoperoBaHuii Ha Bik, CTaTb Ta iHLLi BaXKMBi KIiHIYHi
¢hakTopw) nokasas: BigHowweHHs waHcis (BLL) JIKM yaBivi
Ginblue 3a HAasBHOCTI KOTHITUBHUX MOPYLUEHb MOPIBHSHO
3 HOPMarnbHUMM TEMOAMHAMIYHUMM NOKa3HUKaMK CepLst
(p = 0,03). MpeanKTOpOM NETKMX KOrHITMBHUX MOPYLUEHb
Takox OyB THILL (ckoperosaxe BLL 1,07 Ha koxHe nigBu-
LLeHHs! Ha oauHKLio nokasHuka Efe’, p = 0,022), ane He
CTPYKTYPHI napameTpy cepLs.

Huska gocnigHuKiB NpunyckatoTb, WO MOripLIeHHS
AiacTonivyHoi (hyHKLii CIPUYMHSE PO3BUTOK CEPLEBOI HEO-
CTaTHOCTI, & TAaKOX € NPEAUKTOPOM CMEPTI B YCIX MPUYMH,
X04a pesynsTaTv A0CHimKEHb BUSBUNCS HEOAHOPIAHWMM,
i B JOCMiMHKEHHS 3anyyanu NauieHTiB i3 pisHUMK Kapaio-
noriyHMMu natornorisimu. OTxe, OCTAaTOMHO He BHUpilLEHe
MUTaHHA LLOAO BMUBY HASABHOCTI AiaCTOMIYHOT ANCHYHKUT
Ha PO3BUTOK KOTHITUBHUX MOPYLLEHb, @ TAKOX Ha NMPOTHO3 Y
navjeHTis i3 goseaeHoto IXC.

MeTa po6otu

OuiH1TN BNNMB AiaCTONIYHOT ANCYHKLT MIBOTO LLTYHOUKa
Ha KOTHITUBHI NOPYLLIEHHS! i NPOrHO3 Y NaLIIEHTIB 3 iLLeMIYHO0
XBopoboto cepus.

Marepianu i MeToAU AOCAIAYKEHHA

Ha kadeppi kapgionorii HMAMO imeni M. J1. Wynuka
30INCHUNKN 3aranbHOKMIHIYHE ODCTEXEHHS Ta AUMHaMiYHe
cnocTepexeHHs 3a 110 XBopyMu, Siki OTPUMYBani nikyBaH-
Ha'y 2014-2016 pp. i3 npuBoay iLuemivyHOi XBOpoOU cepLis.
Y Bcix navjeHTiB y nepiop Big 6 Micsuis 7o 24 micauis 6yna
rocnitanisauis 3 NpuMBoOAY NepKyTaHHOTO KOPOHAPHOrO
BTpyyaHHs, M 3 un 6e3 enesauji cermeHTa ST abo HecTa-
6inbHoT cTeHokapaii. KpuTepil BUKIoYEHHS 3 AOCTIMKEHHS:
rOCTPi iHGOEKLNHI 3aXBOPIOBAHHS, ankorornbHa 3anexHicTb,
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HapKOMaHisi, HasiBHICTb MCWXIYHUX PO3NafiB; HAsBHICTb
MPOTE30BaHVIX KNanaHiB cepLis, BUpaXKeHi peBMaTuyHi abo
[ereHepaTuBHi 3MiHW MITpanbHOMO KnanaHa; HasiBHICTb B
aHamHesi um nig vac peectpauii EKI™ dhibpunsuii/rpinotiHs
nepeacepab; rocTpe MopyLIEHHS MO3KOBOMO KpoBoobiry
(FTIMK) B aHamHesi.

Micna BCTaHOBNEHHS BiAMOBIAHOCTI KpUTEPIAM 3any-
YeHHS/BUKITIOYEHHS 3aneXXHO Bify pesynsTaTiB exokapgjorpa-
¢pivHOro AOCMIMKEHHS, 3TIAHO 3 YUHHUMU PEKOMEHTALISMU
[10], 3anexHo Big E/e’, sikuii nokasye TUCK HAMOBHEHHS
NiBOTO LUIYHOYKa, @ TaKoX MokasHukis E/A, iHoekcoBaHoro
o6'emy J1LU, weuakocTi TP cdopmyBanu Tpu rpynu XBOpyX:

—nepwa — 39 nauiexTie 3 IXC i3 nokasHukom E/e’ < 10,
E/A £0,8, iHoekcoBaHnm o6’emom MMM <34 mn/m?, Lo Bia-
nosigae HopmanbHomy THIILL i HopManbHiN giacTonivHin
dpyHKuii JILL;

— ppyra — 43 ocobu 3 IXC i3 nokasHukom E/e’ <10,
E/A < 0,8, wo Bignosigae H13bkoMy abo HopManbHOMY
THNW, A 3a TMnom nopyLueHHs penakcawii;

— Tpeta — 28 xBopux Ha IXC i3 nokasHukom E/e’ >10,
E/A >0,8, iHoekcoBaHum 06'emom JTM >34 mn/m?, Wwo Bia-
nosigae HeBu3HaveHoMmy uu nigsuweromy THIILW, /1 3a
TMNOM nceBgoHOpManiadii abo pecTpukLii;

Kpim KkniHi4HOro 06CTEXEHHS, 3'ICyBaHHS aHaMHe3y Ta
iHhopmaui Wwoao npenapartie, Aki NALIEHTU OTPUMYIOTD,
aHanisy MeauyHoi JOKyMeHTalLji, BCiM XBOPUM BUKOHAMM
exokapaiorpadiuHe gocnimkeHHs (ExoKr), ynstpassykose
[OCNIMKEHHS eKcTpakpaHianbHuX Bigainis bpaxioue-
thanbHux apTepiit, BioxiMiuHWiA aHani3 KpOBi, TECTYBaHHS
3a BanigoBaHWMK LUKanamu i onuTyBarnbHWUKaMu Ans
BW3HaYEHHS HAsABHOCTI Ta CTYMeHs KOTHITWBHUX NOPYLUEHb
(MMSE, MoCA).

CtaTuCTMYHMIA aHani3 pesynbTaTiB BUKOHanNW, BU-
kopucToBytoun nporpamu Microsoft Excel, IBM SPSS
Statistics v.23. [laHi HaBeaeHi sk cepeaHe apugmeTny-
He * craHgaptHe BioxunenHs (M = SD) abo y BigcoTkax
[ns KaTeropianbHKX 3Ha4eHb 3 00paxyBaHHsAM Xi-kBagpata
(x?) MipcoHa. Po3bixHOCTi cepeaHix 3Ha4eHb BBaXanu cTa-
TUCTUYHO 3HauyLMK npu p < 0,05. XapakTtep po3noginy
[aHunX B1U3HaYanu poapaxyHkosumM MeTogom LLlanipo-Binka
(rinoTesa Npo HOpManbHICTL PO3NOAINY BiAXUNAnacs npu
3HayeHHax p < 0,05). KiHueBi Touku aHanisyBanm LNSXoMm
6ynyBaHHst kpueoi KannaHa—Meepa. CTaTUCTUYHO 3HauyLLi
BiMIHHOCTI KpVBMX BIKMBAHOCTI OLLIHIOBAN 32 AONOMOTO0
Tecty BinkokcoHa—TexaHa (p < 0,05).

Pe3yAbTat

CepepHin Bik y | rpyni craHosus 57,9 = 8,7 poky, Il —
61,4 + 89, 1l —61,4 + 8,5 poky, 6e3 BiporigHOi pi3HNL
mix rpynamm (p1,2 = 0,07; p1,3 = 0,13; p2,3 = 0,89).

3a pesynbsratamv 0thiCHOTO BUMIPIOBAHHS apTepians-
Horo Tucky (AT), pisHi CAT i AT y nepLuii rpyni ctaHoBUnm
135,6 + 154 Mmpr.cT.i82,6 + 7,5 MM pT. CT; y Apyriit
rpyni —140,5 £ 22,8 mmpr.cr.i855 + 11,5 mmpr. cT;
y TpeTin —141,2 + 15,5 mmpT. cT.i86,5 £ 10,6 MMm pT.
CT. BignosigHo. Pi3Huus 3a piBHamu CAT i AT mix rpynamu
HeBiporigHa.

MMigBuweHnin AT nig Yac oghicHOro BMIPIOBaHHS 3apee-
ctpyBarmy 25,6 % nauienTis | rpynu, 37,2 % oci6 Il rpynu,
35,7 % xsopux IIl rpynu. PisHuus 3a LyMm nokasHukamm
Mix rpynamu HesiporigHa (p > 0,05).
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Pi3Huus MiX NOLUMPEHICTIO CTEeHO3yoBarbHOMO ate-
POCKIIEPO3y eKCTpakpaHianbHWX Biaainis bpaxiouedanbHux
apTepin Takox HesiporigHa (p > 0,05).

3a pesynbratamm 0QHOGAKTOPHOrO PaHroBOro Awc-
nepcHoro aHanisy Kpyckana—Bonica, nokasHuk ctaHy
AjacTonivyHoi OyHKLIT MaB BIpOrifHMIA BNAVB Ha 3aranbHy
KinbkicTb G6anis 3a wkanoto MMSE (p = 0,0002).

AHani3 aKkTopiB pU3nKy BUHWUKHEHHSI KOTHITUBHOI
ANCyHKUIT 3a nokasHukamu wkanu MMSE noka3sas:
BIPOTiAHICTb PO3BUTKY KOTHITWBHOT AUCYHKLT HanbinbLue
nigsuLlyBanacs B pasi 36inbLueHHs nokasHuka Efe' (BLL
6,03, 95 % [l 2,32-15,69, p = 0,0002), noripLeHHs
CTaHy giactoniyHoi doyHkuii (BLL 3,18, 95 % [l 1,18-8,59,
p = 0,023), npu 36inbLwenHi pisHs Hb1AC (BLU 2,65,95 %
[11,08-6,48,p = 0,033). BiporigHicTb po3BuUTKy KOrHITUB-
HOi aucdyHkuii 3a wkanot MoCA nigBuLLyBanach Tifbku
Mpu noripLLeHHi cTaHy ajactoniyHoi pyHkuii (BLL 2,86,95 %
[11,18-6,94, p = 0,020).

3a pesynsratamm NpsAMOi MHOXWHHOI NOTICTUYHOIT
perpecii, cepen Takux nokasHukis, sik THIILW (E/e’), Bik
nauienTa, ctyniHb X, ctagia X, ctagia XCH, ®B JILL,
®K cTeHokapgii, Bik BcTaHoBNEHHst CC3, Tpmsanictb CC3,
KifbKiCTb POKIB OCBITW, CTaTyC KypiHHS, NPUIAMaHHS CcTa-
TuHiB, CAT, [JAT, piBeHb 3aranbHOro XonecTepuHy, piBeHb
HbA1C, iIMMJILL Ta iHgekc o6’emy M1, nicnst BUKMIOYEHHS
CTaTUCTUYHO HE3HAYYLLMX i HEeiHOPMaTUBHUX TiNbKM
nokasHuk THIILL BiporigHo BNNvBaB Ha 3aranbHy KinbKiCTb
6anis 3a wkanoro MMSE (BLU 1,28, 95 % Al 1,11-1,47;
p = 0,0007). Mnowa nig kpueoto AUC ctaHosuna 0,76,
cTaHgapTHa noxubka — 0,05, 95 % [l - 0,667-0,838.
YyTnuBicTb i cneumndiyHicTb nokasHuka E/e’, Ginbluoro
3a 10,5, LL0A0 KOTHITUBHMX NOpYLLeHb 3a wkanoto MMSE
cTaHoBunmn 56,2 % i 87,2 % BignosiaHo.

[ns ouiHIOBaHHSA NPOrHOCTUYHOTO 3HaYeHHs A y na-
uieHTiB 3 IXC 3giiicHunv onutyBaHHs 110 ocib HanpukiHLi
nepiogy CroCTEPEXEHHS LLOAO KIHLEBKX TOYOK: CMEpTb,
M, HC, iHcynbT, possutok O, rocnitanisavist 3 npueogy
noripweHHs nepebiry CH, npouenypa peeackynspuaaii
KopOHapHuX apTepiii. CepeaHs TpUBaricTb CrIOCTEPEXEHHS
craHoBuna 734,0 + 66,9 aHs B nepLuin rpyni, 740,0 + 55,8
AHa y ppyrin, 703,0 £ 64,3 gHa y Tperin rpyni. CepeaHs
TPUBANICTb CMOCTEPEXEHHS BIPOrigHO He Bigpi3HAnach
(p > 0,05).

3a pesynbratamu, L0 HaBeaeH B mabnuyi 1,y nepLuin
rpyni 3apeecTpysanv OaWH BUNAgok cmepTi (2,6 %) Ta
omvH MM (2,6 %), 4 BuNagkm rocnitaniaawii 3 npusogy HC
(10,3 %), oguH BUNagok iHcyneTy (2,6 %), 4 BUNaaku roc-
nitanisauii 3 npusogy noripiuenHs nepebiry CH (10,3 %),
4 npouenypu peBackynapusadiii KOpoHapHUX apTepi
(10,3 %), y ABox naujexTis ynepiue sussunn (5,1 %).
BignosizgHi nokasHwvkm y apyriv rpyni: 2 (4,7 %), 3 (7,0 %),
12,3 %), 24,7 %), 247 %),2(4,7 %), 24,7 %),y
Tpertin rpyni: 1 (3,6 %), 1 (3,6 %), 3 (10,7 %), 2 (7,1 %),
7(25,0 %),1(3,6 %),8(28,6 %). PisHnus mix BincoTkom
nawieHTiB, ki 4OCArNM KIHLEBOT TOYKW, BUSIBUNACH Biporia-
HOI0 LL0A0 BUNaKiB noripeHHs nepebiry CH mix apyroto
Ta TpeTboto rpynamu (x* = 6,34, p = 0,012), a Takox
woao Hoewux Bunagkie rl: BiporigHo Binblua KinbKicTb
BUNazKiB 3adpikcoBaHa y TPETiN rpyni NOPIBHSHO 3 NEpPLLOO
(x*= 7,05, p = 0,008)iapyroto (x> = 8,02,p = 0,005).

[Insi BU3HAYEHHS MPOrHOCTMYHOI 3HauyLocTi ] noby-
Aysanu kpuey KannaHa—Meepa oo cvepri, Bunagkis M,
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Tabnuus 1. Bincotok nauieHTiB, Siki AOCATYN KIHLEBIX TOHOK 3anexHo Big rpyn A7 HC, iHcynbTy, npoueaypu pesackynsipusaLii KOpoHapHX

_— apTepii, possutky ®I1, rocnitanizauii 3 npusogy CH.
I rpyna Il rpyna Il rpyna Mig yac aHaniay BCIX KIHLIEBMX TOYOK 3anexHo Bia
n 1% [n % [0 (% rpynu 0L BusiBMnM cTatucTuuHo BiporigHi (x2 = 9,9,

CwiepTo BiA yoiX npuuk ! 26 % 2 47 % 36 % p = 0,007) po3GixHocTi kpusux KannaHa—Meepa L4of0
UL L Lo i o G oM (p1,2 = 0,55, p1,3 = 0,016, p2,3 = 0,002 BignoBia-
HC 4 103 % 1 23% 3 10,7 % Ho) (puc. 7).
ICH:yan l f’oﬁ?)%"’/ i j; :f’ i ;510%;/ TakoX BCTAHOBWMM CTATUCTUYHO BiporiaHi (y2 = 7,8,
Pesackynspuaalis KA 4 10:3 °/: 2 4:7 °/: 1 3,6 %a P =.0‘0.2) p.?a.GbKHOCTi kpuix Kannara-Meepa wono
on ) 519% 2 17% 8 286 % rocnitanisavin i3 npusogy CH (p1,2 = 0,55,p1,3 = 0,07,
: ’ ’ p2,3 = 0,006 BianosigHo) (puc. 2).
He BusiBunu BiporiaHi po3bixHocTi kpuBKx KannaHa—
Meepa 3anesxHo ig rpynu [ wono sunagakis cmepri, M,
Cumulative Proportion Surviving (Kaplan-Meier) HC, iHcynity, npoLieaypu pesackynsipusaLiii KOpoHapHIX
o HeleHaypoBaHi  + LleHaypoBaHi aprepii (p > 0,05).
1,0 S
0o 06roBopeHHs
’ Y pesynbrarti LbOro JOCiMKEHHS NigTBEpAMnM OTpUMaHi
08 paHilue BiBOMOCTi MPO BMMMB AiacToNYHOI AMCHYHKLUT Ha
07 PO3BUTOK KOTHITUBHIX MOPYLUEH.
06 MMokasHuk THILL B1SIBYBCS HE3ANEXHUM NPEAUKTOPOM
PO3BMTKY KOrHITUBHOI ANCYHKLT. Y HELLOAABHBOMY AOCTIi-
05 [keHHi [11] 1438 nauieHTiB nokasaHo, Lo 3i 30iNbLIEHHSIM
04 nokaaHwka THIILL noripLuyeTbCs CTaH KOrHITUBHWX QYHKLA.
Y LUbOMY AOCRIMKEHHI NiATBEPAXKEHO TAKOX, LLIO 3 MOripLUeH-
03 HSIM AiacTONiYHOT CPYHKLIT NiABMLLYETLCS MiNEPIHTEHCUBHICTD
02 6inoi pe4oBMHM roNoBHOTO MO3KY 3a pesynsratamu MPT.
01 — Toynal . y Cl/.I.CTeM?:I'VILIHOMy ornagi [12] noxgsal-lllo BMNMUB [0-
- Tpynall KniHiyHoi ctagii ] Ha po3suTok cuctoniyHoi CH, a B go-
00 Mpyna il CimKeHHi [13] BusiBneHo, Wwo [} Takox BNAMBae Ha pusnk
01 L ! ! ! ! ! ! ! ! ! rocnitanisadii 3 npuBoay noriplieHHst nepebiry cepLeBoi
0 100 200 300 400 500 600 700 800 900 1000 He[oCTaTHOCTI. Halui AaHi o0 NPOrHOCTUYHOTO 3HaYEHHS!
Hac Oy BUHYKHEHHI nepLuoro enisogy dibpunavii nepeacepab
nigTBepaKeHi B pobori [14], xo4a OCHOBHMM NapameTpoM,
Puc. 1. Kpusa Kannana-Meepa nig qac aHaniay kiHesoi Touku (1) y xsopux Ha IXC 3anexHo 3a SIKUM BU3HAYanM HasBHICTb i BUpaxeHicTb [ y LboMy
Bin rpynu A, [ocTimpKeHHi, ByB nokaaHuk E/A.
Y BOCRIZKEHHI, WO 3AINCHUAN, HE BUSIBUNW BIPOrigHUIA
Cumulative Proportion Surviving (Kaplan-Meier) BNMVB aHi CTaHy AiacToniuHoi dhyHKLi, aHi nokasHka THIILL
© Heuenayposari  + Liersyposani Ha CMepTHICTb, Xoua B GinbLUOCTi AOCHiMKeHb NOKa3aHo
10 T T T T T T T 38’30k Mix [1, MACE i/abo cmeprHicTio. Lie, 3 ogHoro 6oky,
MOXHa NOSICHWTM BIHOCHO HEBENMMKMM NEPIoaoM cnocTepe-
09 XeHHs1. 3 iHWworo 60Ky, Ha AYMKY aBTOPIB CUCTEMATUYHOMO
08 ornagy [15], — pisH1Mu nigxogamu 4o OLiHIOBaHHS AiacTo-
. NiYHOT AMCAYHKLIT, i rpapaLit y cTaTCTUYHUX aHanisax.
06
BUCHOBKM
00 1. BusiBunmn cTatucTMyHO 3Havywmin snnve O[] Ha
04 PO3BUTOK KOTHITUBHIX NOPYLUEHD Y NaLjieHTis 3 IXC. Puauk
03 PO3BMTKY KOTHITUBHIX MOpYLLEHb 3a wkanoto MMSE Hai-
02 GinbLue niaBMLLYBaBCA B pasi 3poCTaHHs nokasHyka THIILL
' (BLLU6,03,95 %[12,32-15,69,p = 0,0002), a 3a wkanot
0,1 — [pynal MoCA nigBuLLyBaBCS Tinbku NPy NOTiPLUEHHI CTaHy AiacTo-
00 Pm: f nisHoi pyHKuii (BLU 2,86, 95 % [11 1,18-6,94, p = 0,02).
2. 3a pesynsratamu NPSMOT MHOXMWHHOI TOTiCTUMHOI pe-
-0,1

rpecii, ceper YMCMeHHNX haKToOpIB PU3NKY TiNbKI MOKa3HWK
THILW BiporigHo BNNMBaB Ha 3ararbHy KinbkicTb Ganis 3a
wkanoto MMSE (BLL 1,28,95 %[l 1,11-1,47;p = 0,0007).

3. AHanisytoun BCi KiHLEBI TOUKM 3aneXHO Bif rpynu
00, BASIBUNM CTAaTUCTUYHO BIpPOrigHi PO3BIXKHOCTI KPUBMX
KannaHa-Meepa Lwiogo po3suTky chibpunsuii nepeacepab

0 100 200 300 400 500 600 700 800 900 1000
Yac

Puc. 2. Kpusa Kannana-Meepa nig yac aHaniy kiHueBoi Touku (CH) y xBopux Ha IXC 3anexHo
Big rpynu A4,
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(p1,2 = 0,55, p1,3 = 0,016, p2,3 = 0,002 BignosigHO) [3]
i rocniTanisauin i3 npuBoAy cepLeBoi HEAOCTATHOCTI

(p1,2 = 0,55, p1,3 = 0,07, p2,3 = 0,006 BignosigHo), 4
ane He BUMAAKiB CMePTI, iHCYNbTY, FOCTPOro iHGhapKTy
Miokapaa, HecTabinbHOi cTeHokapaii Yu peBackynspusaLii
KOPOHapPHWX apTepi.
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3HaueHHs EKT y nepionepaujitHomMy nepioAi

Original research

B NaLi€HTIB 3 yCKAaAHEHUMU popMaMHU iLLeMiuHoi XBopobu cepus

A. C. AzaxoeBa@*A-F O, K. Toraea®*BCP A, B. PyneHko2AEF B, B. Aa3opuiumnHelp DAEF

AY «HalioHaAbHUI IHCTUTYT CepLEBO-CYAMHHOI Xipyprii imeHi M. M. AmocoBa HAMH Ykpainu», M. KuiB, YkpaiHa

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

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTta po6otu —npoaHaniaysaTt iHpOpMaTUBHICTb Ta 0COBNMBOCTI NepionepaLiiHoi AMHaMikv enekTpokapaiorpamu npu yeknag-
HeHWX dhopmax iemiyHoi xsopobu cepus (IXC).

Marepianu Ta metoan. BukoHanu petpocnekTueHuin aHania aaHux EKIy 100 BunagkoBux nauieHTiB BUCOKOTO pU3MKY 3
ycknagHeHumm dpopmamu IXC, kM 34iRCHUNM onepaTuBHe BTpyYaHHs Ha 6a3i Y «HauioHanbHUi iHCTUTYT cepLieBo-CyauHHOT
xipyprii imeHi M. M. Amocosa HAMH Ykpainuy» y 2009-2019 pp. Yci xBopi rpyni SOCIgKEeHHS Mani BUCOKWIA PU3NK BUHUKHEHHS!
yCKNagHeHb i neTanbHocTi — 3a wkanoto EuroSCORE Il nauienTtyn B cepegHbomy manv puank 8,60 % (Big 5,02 % 8o 39,38 %).

Pesynktatu. MocTiHapkTHa aHeBpuama nieoro wnyHodka (AJILL) nokanisysanack y nepeaHbO-NEPETUHKOBIN AiNsHLi NiBOro
wnyHouka (ML) y 94 (94 %) Bunapkax, aHeBpu3ma 3aaHb0-6a3anbHoro Bigainy JILL (3BAJILL) piarHocToBaKa y 6 (6 %) navlieHTis.
MitpaneHa HegocTatHicTb (MHE) BusiBneHa y 8 (8,5 %) nauienTis i3 nepenHboto AJLL, 2 (33,3 %) sunagkax 3BATILL. Tpuctynkosy
HepocTarTHicTb (THA) aiarHocTyBanm y 4 (4,2 %) nauieHTis i3 nepeaHboto AJLL, nocTiHthapKTHUI 4edeKT MiXKLLMYHOYKOBOI NEPETUHKN
(AMLLTM) Bepudcpikysanm y 2 (33,3 %) xBopux i3 3BATILLL. [liarHocTvka ATILL nepeaHboi nokanisaviii metogom EKI™ xapaktepusyeTtbes
BWCOKOHO TOYHICTIO, creumdivHicTb metogy — 94 %, uytnmeictb — 95,6 %. IHTepnpeTauis EKI™ nicns onepalii nos's3saHa 3 neBH1Mu
TPYOHOLL@MM, OCKINbKM YacTO BUHMKaOTb HeCreLmaidHi 3MiHM KIHLEBOI YaCTWHM LLNYHOYKOBOTO KOMMIEKCY, Bif, NPaBUbHOMO TPakK-
TYBaHHS SKUX 3anexuTb TakT1Ka NikyBaHHs. [Mo3nTueHy anHamiky EKT, a came noninwweHHs BHYTPILLHLOLLITYHOYKOBOI NPOBIAHOCTI
Ta nosey 3y6us Ry BineaeHHsix |, avl, V2-V6, Bu3Haumnu y 66 (66 %) navuieHTis, BincyTHiCTb AnHamikn —B 11 (11 %), sk npaBuno,
Yy XBOPWX i3 MOBHOK Briokazoto nisoi Hixkku nyuka ica (MBJHMI), cyxuit nepukapauT |-l cTagii 3apeectpysanu y 23 (23 %) ocib.

BucHoBku. EKI™ 30epirae cBoe 3HaueHHs!, 3anuLIaeTbCs iIHOPMATUBHIM i JOCTYMHUM METOAOM Yy CyYacHii Kapgionorii.
MpaswnbHa iHTepnpetauis EKI™ o onepauii fonomarae ouiHUTY BUXIAHY TSKKICTb CTaHy, @ B paHHbOMY MicnsionepauinHomy
nepioai CBOEYaCcHO ckoperysaTtyt Tepanito Ta TakTUKy BEAEHHS.

The value of perioperative ECG in patients with complicated forms of coronary artery disease

L. S. Dzakhoieva, O. K. Gogayeva, A. V. Rudenko, V. V. Lazoryshynets

The aim: to analyze the informativeness and features of the perioperative electrocardiogram dynamics in complicated forms of
coronary artery disease (CAD).

Material and methods: retrospective ECG analysis of 100 randomized high-risk patients with complicated forms of CAD who
underwent surgery in the National M. Amosov Institute of Cardiovascular Surgery Affiliated to National Academy of Medical Sci-
ences of Ukraine from 2009 to 2019. All the patients included in the study were classified as high-risk group for complications and
mortality and had an average risk of 8.60 % (from 5.02 % to 39.38 %) according to the EuroSCORE Il scale.

Results. Postinfarction left ventricular aneurysm (ALV) was localized in the anteroseptal region of the left ventricle (LV) in 94 (94 %)
cases, and posterior-basal LV aneurysm (PBALV) was diagnosed in 6 (6 %) patients. Mitral insufficiency (MI) was detected in 8
(8.5 %) patients with anterior ALV and in 2 (33.3 %) cases of PBALV. Tricuspid valve insufficiency (TI) was diagnosed in 4 (4.2 %)
patients with anterior ALV, and postinfarction defect of the interventricular septum (VSD) was verified in 2 (33.3 %) patients with
PBALV. Diagnostics of anteroseptal ALV using ECG is highly accurate, the specificity of the method is 94 %, and the sensitivity
is 95.6 %. ECG interpretation after surgery presents with certain difficulties, since nonspecific changes of the terminal part of
the ventricular complex often occur that being interpreted correctly determine further treatment tactics. Positive ECG dynamics was
detected in 66 (66 %) patients in the form of improved intraventricular conduction and the appearance of the R wave in leads |,
avlL, V2-V6, a lack of dynamics —in 11 (11 %), as a rule, in patients with complete left bundle branch block (LBBB), dry pericarditis
of -1l stage was diagnosed in 23 (23 %) patients.

Conclusions. ECG retains its importance and remains an informative and available method in modern cardiology. The cor-
rect ECG interpretation before surgery helps to assess the initial severity of the condition and timely correct the therapy and
management tactics in the early postoperative period.

3HaueHue JKI B nepuonepaLUoHHOM NEPUOAE Y NALUEHTOB C OCAOXKHEHHBIMU GopMamMu
Hwemuuyeckou 60Ae3HM cepaLa

A. C. A3axoeBa, E. K. loraesa, A. B. PyaeHko, B. B. AasopuiumHeL,

Llenb paGoThl —npoaHan13npoBats MHPOPMATUBHOCTbL M 0COBEHHOCTH NEPUONEPALIMOHHON ANHAMUKI SNEKTPOKAPANOrpaMMbl
MpY OCMOXHEHHBIX hopMax miLemmyeckorn bonesnu cepaua (MBC).
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Marepuansi n metoabl. MMpoBeaeH peTpocnekTvBHbIA aHanua AanHbiX OKI y 100 cnyyaiiHbIX nauMeHTOB BbICOKOrO pucka ¢
0CMOoXHeHHbIMM hopmamu VIBC, KOTOPbIM BbIMOMHEHO ONEPaTMBHOE BMeLLATENLCTBO Ha 6ase Y «HaumoHanbHbI UHCTUTYT
ceppeyvHo-cocyamcTol xupyprin umenn H. M. Amocosa HAMH YkpauHbl» B 20092019 rr. Bee 6onbHble nccnegyemoii rpynnbi
MMENM BbICOKUIA PUCK BO3HUKHOBEHWS OCTTIOXHEHUI 1 neTanbHOCTH — o Lwkane EuroSCORE |1y nauveHToB B cpeaHeM oTMeyeH
puck Ha ypoHe 8,60 % (o1 5,02 % fo 39,38 %).

Pesynktartbl. [NocTHapkTHas aHeBpu3ma NeBoro xenynoyka (AITK) nokanusosanack B nepeaHe-neperopogoqHoii obnactm
nesoro xenyaouka (DK) B 94 (94 %) cnyyasx, a aHeBpu3ma 3apHe-6asaneHoro otaena JK (3BAIXK) amarHoctupoaHa y 6
(6 %) naumeHToB. MutpansHas HegoctatouHocTb (MHA) obHapyxeHa y 8 (8,5 %) naumenTos ¢ nepeaHen AIDK, B 2 (33,3 %)
cnyyasx 3bAJDK. HepocTtatouHocTk TpexcTBopyaToro knanaxa (THaA) anarHoctuposaHa y 4 (4,2 %) nauueHTos ¢ nepeaHen AL,
MOCTUHEaPKTHBI AedekT MexokenynoqkoBow neperopoaki (OMXKIT) BepudpmumposaH y 2 (33,3 %) 6onbHeix co 3BAJDK. Oua-
rHocTuka AJDK nepeaHei nokanuaauum metogom SKI™ xapakTepuayeTcs BbICOKOW TOUHOCTbIO, CneundmnyHocT Metopa — 94 %,
yyBCTBUTENBHOCTL — 95,6 %. WHTepnpeTaums SKI™ nocne onepauuy cBsi3aHa ¢ onpeaeneHHbIMU TPYAHOCTAMM, Tak Kak 4acTto
BO3HMKAIOT HECTIELIM(NYECKME M3MEHEHMNS KOHEYHO YaCTW XEemyA04KOBOrO KOMMIEKCA, OT NPaBMITbHON TPAKTOBKMW KOTOPbIX 3aBUCUT
TaKTMka neveHus. MosutueHas anHamuka OKI, a UMEHHO ynyulleHue BHyTPYKENYA0UKOBON NPOBOAMMOCTY 1 NOsiBREHNE 3y6Lia
R B otBegenusx |, avL, V2-V6, otmeveHa y 66 (66 %) naumeHTos, otcyTcTeue auHamuku — 11 (11 %), kak npasuno y 6onbHbIX ¢
nonHoi 6rokagoi neBor Hoxku myyka Mca (MBJTHIT), cyxon nepukapauT II-Ill ctagnm anarHocTvposaH B 23 (23 %) cyyasx.

BbiBoabl. K™ coxpaHsieT cBoe 3Ha4eHne, 0CTaeTcst IHGOPMATUBHBLIM W AOCTYMHLIM METOAOM B COBPEMEHHO KapAMOMNoriu.
MpaBunbHas nHTepnpetauns K 1o onepawLymm NOMOraeT OLEHNUTb UCXOLHYIO TSKECTb COCTOSHIS, @ B paHHEM rocreone-

paunoHHOM nepunoae CBOEBPEMEHHO OTKOPPEKTUPOBATL Tepanuto U TakTUKY BedeHUA.

XipypriyHe nikyBaHHS NPIOPUTETHE Y BEAEHHI NaLieHTIB 3
ycknagHeHumm choopmamm IXC [1-4]. Yenix uboro nikyeaH-
Hs1 — GaratohakTOpHWIA MPOLIEC, 3aNeXNTb He TiNbKW Bif
AKOCTI XipypriYHOi TEXHiKW, ane i Big piBHs nepionepaLinHoi
ZiarHoCTUKK. Hessaxatoun Ha Te, LLO 3 KOXKHUM POKOM 3'siB-
NAOTLCA Ta YAOCKOHAIOTLCS HOBI METOAYM Bidyanisallii,
ak-or MPT [5], speckle-tracking EXO KT [6] Towo [7-12],
AKi MaKOTb CYTTEBI NepeBary Hag TpPaguLInHIMKU MeTogaMu
(yHkuioHanbHoI AiarHocTuku, EKIM 3anuwaeTbes Haino-
LUMPEHILUMM, HaZiHAM | OCTYMHAM METOAOM OLiHIOBaHHS
CTaHy Miokapgaa [13-15].

[NepLuUnin BUCHOBOK, Sk OTPUMAE NaLlieHT kapaioxipyp-
riyHoro crauioHapy, — ue EKI-BUCHOBOK, Lo Le A0 Bidyani-
3aLiiHUX Ta iHBA3INHNX METOAUK JOMOMOXeE AiarHOCTyBaTh
aHeBpU3My MIBOrO LUNYHOYKA, iLLeMivHy Kapgiomionarito,
rinepTeHsit0 Marnoro kona KpoBoobiry Ta iHLWi naTomnorivHi
cTaHn. MoHiTopuHr EKT™y AvHaMmiLLi BUKOHYHOTb i Micis Xipypriy-
HOrO BTPpyYaHHs, 60 Take JOCTimMKEHHS Aae 3MOry CBOEYACHO
CKOpEryBaTI Tepanito, BUSHaYNTUCA 3 TaKTVKOHO NiKyBaHHSI.

YcknagHeni dopmm IXC po3suBaoTbCs y pasi He-
CBOEYACHO AiarHOCTOBAHOIO TPaHCMYpasnbHOro iHGhapKTy
MioKapaa, BHacnigoK Yoro nauieHT He OTpUMYeE SKiCHY
fonomory, Lo nepeabayae pesackynsapusadiio Miokapaa
B paMKax TepaneBTUYHOrO BikHa.

MeTa po6otu

lNpoaHanisyBaTu iHhopMaTUBHICTL Ta 0COBNMMBOCTI Nepi-
onepavifnHoi AMHaMIkv enekTpokapaiorpamu Npu ycknag-
HeHmx hopmax IXC.

Marepianu i MeToAH AOCAIAKEHHA

BukoHanu petpocnektuBHun aHani3 gadux EKI y 100
BMNAZKOBWX NALIIEHTIB BUCOKOTO PU3MKY 3 YCKITaAHEHUMM
chopmamu IXC, sikum 3giicHnnv onepaTnBHe BTpyYaHHs Ha
6a3i 1Y «HaujoHanbHWit iHCTUTYT CepLEeBO-CYANHHOI Xipyp-
rii imeHi M. M. AmocoBa HAMH Ykpainu» y 2009-2019 pp.
YCi nauieHTn rpynu QOCMIMKEHHS Mamy BUCOKUIA PU3NK
BUHWKHEHHS YCKNafHeHb i netanbHOCTI — 3a LWKarnow
EuroSCORE Il nauientv B cepeaHbomy Manu puauk 8,60 %
(8in 5,02 % po 39,38 %).

JocnipxeHHs BukoHanu y 12 ctaHgapTHUX BigBe-
[EeHHAX [0 onepalii, ogpasy micns Ta KoxHoi fobu fo
yacy unucysaHHs. LBuakicTe pyxy nanepy — 50 mmi/c.
EKI™ ouiHioBanu 3a YnHHUMKM KpuTepiamu. basa gaHux
nauieHTiB cTBopeHa B fogatky Microsoft Excel 2010 Bepcii
14.0.7252.5000 i3 MOXNMBICTIO 0BYMCTIEHHS CEPEAHLOrO
3HaYeHHs Ta noxvbku cepepHboi BenuyuHn. CtatnuctuiHe
onpauoBaHHs aHWX BUKOHANMM 3a AOMOMOrOK naketa
nporpam Statistica for Windows 10.0.228.8 (StatSoft Inc.).
Po3nogin o3Hak B3Ha4Yanu 3a gonomoroto kputepito La-
nipo-Binka. BukopncroBysanu t kputepint CTblogeHTa Ans
HesanexHux Bubipok. BigMIHHOCTI BBaXanu cTatncTiHo
3Havywmmn npu p < 0,05.

Pe3yabtati

PetpocnektvBHuin aHanis ganux 100 nauieHTis, rocni-
TanisoBaHux 3 ycknagHeHumu dopmamu IXC, nokasas:
nocTiHdapkTHa aHeBpuama niBoro wnyHouka (AJLL)
nokanisysanacb y nepegHb0-nepeTUHKOBIN AinsHui NiBoro
wrnyHouka (MWL) y 94 (94 %) Bunapgkax, aHeBpu3Ma 3a-
AHbo-6a3anbHoro sigainy JILL (3BAJILL) aiarHocToBaHa y
6 (6 %) xBopux. MiTpansHy HegocTaTHicTs (MHA) BusiBunn
y 8 (8,5 %) naujenTis i3 nepeaHsoto AJlLL, y 2 (33,3 %)
Bunagkax 3BAJILL. TpuctynkoBy HegocTatHicTb (THA)
fiarHoctyBanu B 4 (4,2 %) nauieHTiB i3 nepegHboto AJLL,
NOCTIH(aPKTHWI AedeKT MIKLLIYHOUKOBOI NEPEeTUHKM
(OMLLT) Bepudikysanmn y 2 (33,3 %) xsopux 3i 3BATILLL.
MMogin nauieHTiB 3 ycknagHeHmn oopmamu IXC HaBegeHo
Ha puc. 1.

[JoonepauiiHy EKI-giarHoCTUKy BUKOHamu 3a CTaH-
LapTHUMK KpUTEPISIMX 3 aHani3oM pUTMy, YacToTu, AV-npo-
BiZJHOCTi, NOMNOXEHHST eNEKTPUYHOI OCi cepus, rinepTpodii
LUIYHOYKIB | nepeacepb, HAsBHOCTI MOPYLLEHb NPOBEAEHHS
Mo Hixkax nyyka lica, pybuesnx 3miH, rinepTeHsii manoro
kona kpoBoobiry. OcHoBHi faHi EKT nig yac HapxomkeHHs
nauieHTiB 3 ycknagHeHnvu copmamu IXC HaBepdeHi B
mabnuui 1.

[JiarHoctuka AJILL nepeaHboi nokanisadii MeTogom
EKT™ xapakTepn3yeTbCs BUCOKOIO TOYHICTHO, CELMIYHICTb
vetogy — 94 %, wytnueictb — 95,6 %. HasgHicTb komn-
nekcy QS i3 3acTurnoto enesadieto cermeHta ST cBiguUTL
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NPO HasIBHICTb TPaHCMyparbHOro iHgapkTy Miokapaa 3
aHespuamoto JIL B aHamHesi (puc. 2). EKI-03Haku Tpom-
6oBaHoi AJLL (nateHT Ykpainu Ha BuHaxig Ne 77808 Big
15.01.2007 p.) BUCOKOIH(hOPMATMBHI Ta NiATBEPAKYIOTHCS
nig yac onepauii y 89 % Bunagkis.

3a ganummn EXO KT, nig yac rocnitanisauii cepegHsi
(pakuis Bukmay nisoro wnyHouka ($B J1LL) ctaHoBMna
37,1 % (Bip 24 % 0o 58 %), KiHLEeBO-AiacToNiYHMIn 06'em
(KOO) NI — 234 mn (Big 102 mn go 430 mn). AHeBpr3my
nepeaHbo-nepeTnHKkoBoi AinsHkv J1LL giarHocTyBanu y 69
(69 %) navujeHTis, i3-NOMiX HUX HasBHICTb TPOMBO3y no-
poxHuHmM ML npunyctunmn y 36 oci6, osHaku IKMI BusiBunm
y 3 (3 %) xBopux. AHeBpU3My 3aHb0-basanbHoro BiaAiny
JIW piarHoctysanw nig yac EXO KTy 2 (33,3 %) naujeHTis,
HasiBHICTb TPOM603y nopoxHuHM JILW —y 2 (33,3 %).

3a ganummn BeHTpukynorpadii, ckopotnmeicTs JW y
cepeaHboMy ctaHoBwna 36,1 %, CepenHil TUCK y NereHeBii
aptepii —47,1 Mm pT. CT.

Yci naujieHTV rpynu AOCMimKEHHS! Marnu BUCOKUIA PU3NK
BWHUKHEHHS YCKMaZHeHb Ta neTanbHocTi. Tak, 3a Lwkanot
ES I add y cepenHbomy craHosus 8,57 6ana, ES | log po-
pisHioBaB 19,2 %; 3a wkanoto ES |l navjeHtn B cepeaHsomy
manm pusuk 8,60 % (Big 5,02 % go 39,38 %); 3a amepu-
KaHCbKOO Lkanow STS cepeaHil puavk 3aXBOptoBaHHS Ta
cmepTHocTi ctaHoBuB 13,5 %.

BHyTpilwHboaopTanbHy 6anoHHy KOHTpanynbcaLito
BCTaHOBUIM 4 (4 %) navieHTam HanepenoaHi XipypriYHoro
BTPYYaHHs. Bci onepatviBHi BTpyYaHHs BUKOHaNM B yMOBaxX
LUTY4HOTO KpoBoObiry, y 49 (49 %) nauieHTis i3 kapaionne-
rieto kyctagionom, y 51 (51 %) Ha cibpunsuii. CepepHin
yac nepdyaii ctaHoBuB 110 XBUNWH, Yac NepeTUCKaHHS
aoptv — 75 xBunuH. Pesekuito anespuamm JILL (PAJILL)
BuKoHanu 95 (95 %) nauieHtam, y 5 Bunagkax, konu Big-
CyTHin Tpom603 nopoxHuHmM JILW, PATIL He BMKoOHYyBanm
y 3B'A3KY 3 BUpaxeHuM cnavikosum npouecom — 1 (1 %),
marnum po3mipomM BepxiBkoBoOi aHeBpuamMu — 2 %, iLemiy-
Hoto Kapgiomionartieto — 2 %. TpombekToMito BUKoHanm 55
(55 %) naujieHtam. CepeaHst KinbKicTb LWyHTIB — 2,6. Mpo-
Te3yBaHHs MITPanbHOrO KnanaHa MexaHiyHUM npoTe3oMm
St. Jude Medical BukoHanu 8 (8 %) nauieHtam, y 2 (2 %)
BMNagKkax — NNacTuKy MITPanbHOro KnanaHa kinbLem, y 4
(4 %) — WOBHY NNAcTUKy TPUCTYNKOBOIO krnanaHa. Tpusa-
NiCTb LWTYYHOI BEHTUNALLii NereHb B CepeaHbOMY CTaHoBUNa
7,8 ropguHm (Big 5 go 54 roguH).

IHTepnpetauis EKI nicns onepadii nos’si3ana 3 nesHu-
MU TPYOHOLLAMMU, OCKirbKW YaCTO BUHUKAKOTb HECTIeLMIYHI
3MiHW KiHLEBOI YaCTUHM LUTYHOYKOBOMO KOMMMEKCY, Bif
MPaBUIbHOTO TPAKTYBAHHS SIKVX 3aMeXUTb TaKTVKa NikyBaH-
HS, @ iHoAj 11 HeoBXiAHICTb B eKCTPeHilt wyHTorpadii. Tak,
npuumrHoto enesaLlii cermenta STy nepluy o6y Moxe ByTu
Cyxwii nepukapauT | cTagii un cnasm BHYTPILUHLOT rpyAHOT
aptepii. O3Haku «ornyLeHoro» Miokapaa peecTpyoTb
nicnsa 6aratocyAMHHOrO LUYHTYBaHHS. [MocuneHHs iwemii
Miokapza CBiguMTb NPO HEMOBHY peBackynspusaLiio yuu
nepeposnogin konatepansHoro kKpoBoobiry. BuHUKHEHHS
LIMPKYTSIPHOTO iH(PapKTy Miokapaa MoB’si3aHe 3i 3BYXeH-
HAM OMCTanbHOro KiHug aHactomosy go MMLUI JIKA um
HasIBHICTIO MiOKapAianbHOro «MICTOYKa» HIKYE 3a LLYHT.
IrHopyBaHHS IHTpamypanbHOro xofdy BiHLEBOI apTepii —
yacTa npuyMHa noripLUeHHs BiHLEBOro KpoBoobiry nicns
LUYHTYBaHHS1. Y CYMHIBHUX BUNaaKkax HeoOXigHWA KOHTPOMb
CepLEeBUX PEPMEHTIB.

Original research

Tabnuus 1. Jani EKT nauienTis 3 ycknagHeHumn coopmamu IXC

nif Yac HaaXOMKEeHHs!

Ananis EKI AJL nepepHbOI 3BAJL,
nokanisadii, n = 94, % n=6 %

CuHycoBWiA pUTM
dibpunsALis/TPiNoTiHHS Nepencepab
HopmanbHa AV-npoBigHicTb
CkopoyeHa AV-npoBiaHICTb
MomipHa ML

Bupaxena LU
[MepenHbO-BEPXHIN NiBuiA remibnok
HNBNHMT

MBMHAT

HNBMHM

nBnHNT

BichacumkynsipHa 6nokaga

EKI™ 03Haku B1COKOi nereHeBoi
rinepTeHsii

MocTiHdapkTHi pybLeBi 3viHM Miokapaa
OsHakun AN
Ostaku Tpom6bo3y AL

88 (93,6 %)
5(53 %)
87 (92,5 %)
1(1,06 %)
89 (94,6 %)
2(21%)
7(74%)
3,1%)

(
3
5(
1(1,06 %)
2(
3(3,1%)
1(22,3%)

2

89 (94,6 %)
87 (92,5 %)
45 (47,8 %)

6 (100 %)
2(33.3%)
1(16,6 %)

HNBAHII: HenosHa 6nokapa niBoi Hixku nyyka lica; MBAHMNI: noBHa Bnokaza niBoi Hixku nyyka [ica;
HNBMHMT: HenosHa 6nokaga npasoi Hixkv nydka lMica; MBMHNI: noBHa 6rokaaa npasoi Hixkw nyJka lica.

3aaHbo-6a3anbHa
aHespuama Jll, n =6

AHeBpuama
nepeaHbO-NepeTUHKOBOT
ninsHkm JIW, n =94

mAJLL 6e3 knanaHux ypaxeHb @3 MHg ®3THg o3 AMLUN

Puc. 1. Mogin navuienTis 3 ycknagHeHnmm coopmamu IXC.

Puc. 2. EKT nauienTa K. i3 nepeaHb0-nepeTMHKOBOK aHEBPY3MOHO MIBOTO LLIMYHOYKA.
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Tabnuus 2. MonosHi EKI™ BcHoBku B nepLuy foby nicns onepauii

OcobnusocTi EKI KinbkicTb ( %)

lMosuTneHa AnHamika EKI 15 (15 %)
BincyTHicTb anHamikn EKI 10 (10 %)
«OrnyLeHni» miokaps 5(15 %)
[MocunerHs rinokcii Miokapaa 16 (16 %)
Cyxuit nepukapauT | ctagii 11 (1 %)
DibpunsLis/TPINOTiHHS Nepencepab 19 (19 %)
LLinyHo4koBa ekcTpacucTonis (8 %)
ApWUTMOreHHa roToBHICTb Miokapaa (5 %)
BWHYKHEHHs! NnepeaHbO-BEPXHBOTO MiBOTO remibroky 5(5 %)
lwemis miokapaa 3(3 %)
BuHukHeHHs MBTHMT 3(3%)
AV-6nokaga | cTyneHs 2 (2 %)
lMoBHa AV-6riokaaa 2(2 %)
TpaHautopHa MBITHMT 1(1%)
TpaHautopHa HBIMHM 1(1%)
LLInyHoukoBa Taxikapais 1(1%)
LinpkynsipHuii iHdbapkT miokapaa 1(1%)

Ta6bnuus 3. [liarHocTM4Ha LiHHICTb METOAIB (OYHKLOHANBHOI fiarHoCTHKN
y Bepudikauii ycknagHeHux cpopm IXC

Onepauis KoperyBaHHs
ANnLl

AJNL nepeaHboi nokaniaaui, 7 (92,5 %) 8 (82,9 %) 94 (100 %) 90 (95,7 %)
n=9%

Tpom6osaxa AL nepeaHbOi 45 (90 %) 39 (78 %) 50 (100 %) 50 (100 %)
nokanizauji, n = 50

3BAJIWL, n = 6 2(33,3 %) 2 (33,3 %) 6 (100 %) 5(83,3 %)
Tpom6osaxa 3BANL, n = 5 1(20 %) 2 (40 %) 5 (100 %) 5 (100 %)

MopoBxeHHs iHTepBany QT — BaXIMBUIA NOKA3HNK,
AKWIA CBIQYUTL MPO apUTMOrEHHY FOTOBHICTb Miokapaa.
Mpu4mrHOIO NOpPYLLIEHb PUTMY CEpLS B NALEHTIB rpynin Ao-
cnigxeHHs 6yB He TiNbK1 enexkTponiTHUIA ancbanaHc, ane
1 MaHinynawii Ha KnanaHax cepus, LLO BUKIMKaoTb HABpsK
NPUNErINX CTPYKTYP MPOBIOHOT CUCTEMU.

Mig yac aHanisy EKI™ y paHHboMy nicnsionepavitHomy
nepioai noauntmeHy auHamiky EKI™ cnoctepiran B 15 (15 %)
nauieHTis, BiacyTHs anHamika EKI y 10 (10 %) Bunagkax,
apuTMOreHHa roToBHICTb Miokapaa 3achikcoaHa B 5 (5 %)
XBOPYX, «ornyLueHnn» miokapa -y 15 (15 %), nocuneHHs
rinokcii miokapga — B 16 (16 %), napokcuamu dibpunsii/
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TpinoTiHHs nepencepab BuHUknn B 19 (19 %) ocib, B 1 (1 %)
nauieHTa BUHUMKNA LUyHOuKoBa Taxikapaist, y 8 (8 %) —
LUNyHOYKOBa ekcTpacwucTonis (puc. 3),y 2 (2 %) — cnab-
KiCTb CMHYCOBOTO By3na, y 3 (3 %) — iwemia miokapaa, B
1 (1 %) — 03HaKuM LMpKynSpHOro iHapkTy Miokapaa, B 11
(11 %) — cyxwin nepukapguT | cTagii, y 3 (3 %) 3apeectpy-
BasV BUHWKHEHHS MOBHOI Grokaay nisoi Hixku nyyka lica,

1 (1 %) — tpanautopHoi MBMHMN, B 1 (1 %) — TpaH3u-
TopHoi HBEJTHII, BUHWMKHEHHS nepeaHbO-BEPXHLOTO NIBOrO
remibnoky BusHaunnm y 5 (5 %) sunagkax, AV-6rokagy |
cTyneHs —y 2 (2 %), nosHy AV-6nokagy -y 2 (2 %). lo-
noBHi 3MiH1 Ha EKT"y nepuy Ao6y nicns onepadlii HaBeaeHi
B mabnuui 2.

CBoevacHa kopekuia Tepanii Ta TakTUKVM BeOEHHSI
nauieHTiB Ha niacTaBi 3adikcoBaHux 3miH EKI™ gae amory
CyTTEBO MOMINWNTK npouec NikyBaHHs. CepeaHin yac
nepebyBaHHs NaLieHTiB 3 ycknagHeHnMn copmamu IXC y
BipAineHHi iHTeHcBHoi Tepanii —3,4 nobm (sin 2 no 11 4ib).

Mig yac aHaniay EKI" nepen unncyeanHsam y 97 (97 %)
nauieHTiB 3adikCyBanm CUHYCOBWIA PUTM, NOAOBXEHHS
inTepsany PQ cnoctepirann y 3 (3 %) Bunagkax, BKOPOUeH-
Ha —B1(1 %), ®M -y 3(3 %). Mo3nTneHy AnHamiky EKT,
a came NoninLweHHs BHYTPILLHBOLLITYHOYKOBOI MPOBIAHOCTI
Ta nossy 3y6us Ry BiaBeaeHHsx |, avl, V2-V6, BusHaumnu
B 66 (66 %) navieHTis, BincyTHiCTb AnHamikn —B 11 (11 %),
AK npasusio y xeopux i3 MNBJTHIT, cyxuin nepukapaut [
cragii 3apeectpyBamm y 23 (23 %) ocib.

3a pannmn EXO KT, nig yac BunucyBaHHs cepenHs
®B W craHosuna 40,3 % (Big 26,0 % po 63,0 %),
KOO N — 192 mn (114-336 mn).

He3sBaxaloun Ha BUXigHY TSKKICTb NaLiEHTIB i MPOrHo-
30BaHy NneTanbHicTb 3a wkanoto ES 11 8,6 %, rocnitansHa
netanbHicTb cTaHoBuna 0 %, yci nauieHTn BunucaHi B
cepeaHboMy Ha 8,3 nobw (ig 4 0o 20 fib).

06roBopeHHsA

Y mocTynHux mkepenax axoBoi NitepaTypu He BUSIBAK
JocnimkeHHs, ki 6 geTanbHO BUCBiTNOBanu ponb EKM-gi-
arHoCTVK B nepionepavinHoMy nepiogi kapaioxipypriuHux
yTpy4aHb. Lle noB’s3aHo 3 N0sSIBOK HOBYX Cy4aCHUX METOLIB
Bi3yanisaLlii.

MpoaHanisyBaBLLM AaHi NaLieHTiB 4OCAIQHOI rpynK, 3i-
CTaBWNM TOYHICTb BepuddikaLii aHEeBPU3M NiBOTO LLYHOuKa

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .



3a gonomoroto EKI™ ta EXO Ha goonepauiiHomy etani 3
onepauiHummn 3Haxigkamu. JiarHocTuka AJLL nepegHboi
nokanisauii, a Takox Tpom603y MeTogom EKI™ nepesepluye
EXO KT, ane 3BAJILL noraHo fiarHOCTYeTLCS METOLOM
i EKT, i EXO KT, ockinbku Le Tak 3BaHa «invisible» 30Ha.
linepaiarHocTuka Tpom60o3y J1LL meTogom exokapgiorpa-
il NoB'A3aHa 3 HAsBHICTIO NiABMLLEHOI TPAOEKYNAPHOCTI
Bepxieku JILL. 3ictaBnenHs ganux EKT ta EXO 3 iHTpaone-
paLiiHMK 3HaxiaKamm B iarHOCTUL yCKNnagHEHUX hopm
IXC HaBeneHe B mabnuy; 3.

He MeHLL Baxn1Be AnHamivHe enekTpokapaiorpadivHe
CMOCTEPEXeHHs 3a CTaHOM NaLlieHTa B nicnsionepavitHomy
nepiogi. HeaHauHi, Ha nepumnn nornsg, amiin EKI ictotHo
BMNNMBAKOTb Ha TaKTUKY MiKyBaHHs Ta nepebdir 3axBopto-
BaHHS. PeTenbHuin aHania auHamikv EKI gae 3mory Ha
novaTKoBOMY €Tani BigpearyBaTti Ha NaTtomnoriyHi 3MiHu,
AKi LLle He MaloTb XapaKTepHWX NPOSBIB Mif Yac iHLWKMX
HEiHBa3WBHUX METOAMK, 3aBASKM YOMY MOXHA CBOEYACHO
3MIHUTY NiKyBaHHS Ta 3ano6irT1 BUHUKHEHHIO YCKIaaHeHb.

BucHoBKH

1. EKT" 36epirae cBO€ 3HaY€HHs1, 3anMLIaeTbest iHAop-
MaTVWBHUM | [OCTYMHUM METOAOM Yy CyqacHii kapaionorii.

2. MNpasunbHa iHTepnpeTauis EKI go onepadii go-
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0co6AMBOCTI CTPYKTYpPHO-reoMeTpuuHOi nepebyaosu cepus

Ta 3MiH AiaCTOAIYHOro HaNOBHEHHSA CepuUA Y XBOPUX HA XPOHiUHY cepueBy
HeAOCTaTHICTb iLUeMiYHOro reHesy 3i 3HWKEHOI PpPaKLIEIO BUKUAY
AiBOrO LAYHOUKA

B. A. AMceHKko*

3anopi3bknii AepxaBHWUI MeAUUHWI YHIBEpCHTET, YkpaiHa

XpoHiyHa cepueBa HegocTaTHicTb (XCH) nigupye cepen cepLeBo-CyauHHNX 3aXBOptoBaHb. [MatonoriyHe pemogentoBaHHs cepust  Karouosi cnosa:
noeaHye npoLecu rinepTpodii Ta Aunarawii oro NopoXHWH, € OCHOBHOK NPUYMHOK NPOrpecyBaHHs CepLEBOi HeOCTaTHOCTI, @ cepLeBa

OT)Xe BUCOKOI KapgianbHoi cMepTHOCTi, 0cobnneo y xBopux Ha XCH 3i 3HuxeHoto cbpakuieto Bukuay ($B) nisoro winyHouka (JILW).  HeaoctaTHiCTb,
[Monpw BenuKy KinbKicTb [OCTIZXEHb, O NPUCBSYEH] BUBYEHHIO OCOBNMBOCTEN CTPYKTYPHO-TEOMETPUYHOI NepedynoBm CepUsi,  CepLeBUit BUKUA,
3MiH CUCTONMIYHOI Ta fiacToniYHOI chyHKLIT LWnyHOuKIB y XxBopux Ha XCH, Lie MMTaHHs OCTaTO4HO He BUPILLIEHO. PEMOAENOBAHHSA

MeTa poboTtu — [0CignNTY 3MiHW CTPYKTYPHO-FEOMETPUYHIX NOKa3HWKIB i AlacToniYHOI dyHKLIT cepus y xBopux Ha XCH iwemiy- LAYHOSKE CEPLA.

HOTO r'eHesy 3i 3HikeHoto OB JILL.

. . . . ) . . 3anopisbkuit
Marepianu Ta MeToau. Y focnigxeHHs 3anyyunu 79 (49 vonosikis, 30 xiHOK) xBopux Ha XCH iLUEMIYHOTO r'eHesy 3i BHWKEHOIO  yenuunmii xypran.

®B, cunycosum putmom, [ A-B cragii, [V ®K 3a NYHA (ocHoBHa rpyna). pyna nopisHsHHA — 90 xBopux Ha IXC 6e3 03Hak XCH  2021. T. 23, Ne 1(124).
(40 (44,5 %; qonosiki; 20 (55,5 %) xiHoK). Ipynu 3icTaBHi 3a BiKOM, CTaTT0, 3pOCTOM, Baroto, MIOLLE0 NOBEPXHI Tina xsopux.  C.17-23
[onnep-exokapaiorpacivHe AOCTimpKEeHHs BUKOHANW Ha anaparti Esaote MyLab Eight (Itanis). *E-mail:

Pesynitatu. Y xsopux Ha XCH 3i sHinkeroto OB JLL nepesasarny Taki nokasHiku: KOP Nl Ha 18 % (p = 0,001), KOOl Ha45,8 %  viadm.d22@gmail.com
(p = 0,001),iHpekc KOO NIl Ha 44,6 % (p = 0,001), KCP W Ha44,9 % (p = 0,001), 3agHboi cTiHku I Ha 17,7 % (p = 0,001),

iHoekc macu miokapaa J1LL Ha 66,6 % (p = 0,001) 3a dopmynoto Penn Convention i Ha 62,1 % (p = 0,001) 3a chopmynoto ASE,

30inbLUEHHS MOPOXHWHM NpaBoro LwiyHouka Ha 16,1 % (p = 0,010) 6e3 3MiH TOBLUMHM 110r0 BinbHOI CTiHKK. Y xBopux Ha XCH iLue-

MIYHOTO r'eHe3y 3i 3HxeHoto OB ocHoBHI TUMK reomeTpii JILU — ekcueHTpuyHa (70 %) Ta koHUeHTpuyHa (24 %) rineptpodpist JILL.

BinbLuicTb xBopux Ha XCH 3i 3HimkeHoto OB J1LL Manu 3HauyLLi nopyLueHHs AiacToniyHoro HanosHeHHs JILL (25 % — «pecTpukTvBHEY,

28 % - «nceBpoHopMarbHey), 30inblwerHs y 2,3 pasa (p = 0,001) nokasHuka E/e’ megiansHoro hibpoaHoro KinbLst MiTpanbHOro

knanaHa (MK), Ha 35 % (p = 0,014)iHaexcy ob6’emy nisoro nepeacepast, Ha 32 % (p = 0,0001) TUCKY 3aKNMHIOBAHHS! B IEr€HEBIi

aprepii, B 1,5 pasa (p = 0,002) cepeaHboro Ta B 1,6 pasa (p = 0,0001) cucToNiYHOrO TUCKY B NEreHeBilk apTepii.

BucHoBku. CTpykTypHO-reomeTpuyHa nepebyaosa NiBoro LwnyHouka y xsopux Ha XCH ilemiyHoro reHesy 3i sHimkeHoto B
JILU BinbyBaEeThCS LWNSXOM 3BiNblIEHHSt MacK Miokapaa BHacnigok NOTOBLLEHHS CTIHOK i Aunartawii ioro nopoxHUHM (36inb-
weHHs iHaekcy KOO N Ha 44,6 % (p = 0,001) Ta inaekcy macu miokapaa J1LL Ha 66,6 % (p = 0,001)) i3 nepeBaxaHHsAM
ekcLeHTpuyHoI (70 %) Ta KoHLEeHTpUYHOI (24 %) rinepTpodii Haa petuToto TuniB reomeTpii J1LL. MopyLweHHs AiactoniyHoro
HanoBHeHHs JILL (25 % — «pecTpukTuBHE», 28 % — «NCEBLOHOPMAIbHE») 3yMOBMEHE ICTOTHUM 3POCTaHHSIM KiHLEBOMO
giactonivHoro Tvcky B JILL (36inblwenHsm y 2,3 pasa (p = 0,001) nokasHuka E/e’ megianbHoro ¢ibposHoro kinbus MK) i3
PO3BUTKOM MOCTKaNINAPHOI nereHeBoi rinepteHaii (36inbLwerHs B 1,5 pa3a (p = 0,002) cepeaHboroTas 1,6 pasa(p = 0,0001)
CWCTONIYHOTO TUCKY B NIEreHeBiit apTepii).

Features of structural and geometric remodeling of the heart and changes Key words:

in heart diastolic filling in patients with chronic heart failure of ischemic genesis *C‘zfdr; fca';:ﬁ)u .
with reduced left ventricular ejection fraction ventricular
V.A. Lysenko remodeling.
Chronic heart failure (CHF) does not lose its leading position among the problems of cardiovascular disease. Pathological cardiac 5, o/hve

remodeling combines the processes of hypertrophy and dilatation of cavities and is the main cause of heart failure progression,  medical journal
and consequently results in high cardiac mortality, especially in CHF patients with reduced left ventricular ejection fraction (LV EF).  2021; 23 (1), 17-23
Despite a substantial range of studies on the features of structural and geometric remodeling of the heart, changes in systolic and

diastolic function of the ventricles in CHF patients, this issue still presents a challenge and needs to be improved.

The aim of the work — to examine changes in structural and geometric parameters and diastolic function of the heart in patients
with CHF of ischemic genesis with reduced LV EF.

Materials and methods. The study included 79 patients (men —n = 49; women —n = 30) with CHF of ischemic origin with
reduced LV EF, sinus rhythm, stage [l AB, NYHA II-IV FC (the main group), and 90 patients with coronary heart disease without
signs of CHF (men —n = 40, 44.5 %; women —n = 50, 55.5 %), (the comparison group). The patient groups were age-,
sex-, height-, weight-, body surface area-matched. Doppler echocardiographic examination was performed on the device Esaote
MyLab Eight (Italy).

Results. In CHF patients with reduced LV EF, the following indicators prevailed: EDD LV by 18 % (P = 0.001),LVEDV by45.8 %
(P = 0.001), LV EDV index by 44.6 % (P = 0.001), LV ESD by 44.9 % (P = 0.001), PW by 17.7 % (P = 0.001), LV mass
index by 66.6 % (P = 0.001) according to the Penn Convention, and by 62.1 % (P = 0.001) according to the ASE; 16.1 %
(P = 0.010) increased RV cavity without changes in its wall thickness. In patients with CHF of ischemic origin with reduced LV
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EF, the main types of LV geometry were: eccentric (70 %) and concentric (24 %) LV hypertrophy. More than half of the CHF
patients with reduced LV EF had significant disorders of LV diastolic filling (25 % - “restrictive” and 28 % “pseudonormal’), a 2.3
times increase (P = 0.001) in E/e’ ratio, a 35 % (P = 0.014) increase in the left atrial volume index and 32 % (P = 0.0001) -
in pulmonary capillary wedge pressure (PCWP), increased mean and systolic pressure in the pulmonary artery by 1.5 times
(P = 0.002) and 1.6 times (P = 0.0001), respectively.

Conclusions. Structural and geometric remodeling of the left ventricle in patients with CHF of ischemic origin with reduced
LV EF occurs due to an increase in LV myocardial mass via thickening of its walls and cavity dilatation (44.6 % (P = 0.001)
increase in the LV EDV index), as well as 66.6 % (P = 0.001) increase in LV mass index with the predominance of eccentric
(70 %) and concentric hypertrophy (24 %) over other types of LV geometry. Severe disorders of LV diastolic filling (25 % -
“restrictive” and 28 % “pseudonormal”) are attributable to the significant increase in end-diastolic pressure in the left ventricle
(2.3 times increase (P = 0.001) in E/e") with the development of postcapillary pulmonary hypertension (1.5 times increase
(P = 0.002) in the mean and 1.6 times (P = 0.0001) — in systolic pressure in the pulmonary artery).

0co6eHHOCTH CTPYKTYPHO-T€OMETPUUECKOH NepecTpoKMu cepaLa

M U3MEHEHMU AMACTOAUUECKOTO HaNMOAHEHHUA cepALa Y 60AbHbIX XPOHUYECKOH
cepAeYHOM HEAOCTATOYHOCTBIO ULLIEMUUYECKOrO reHe3a Co CHUKEHHON ¢ppakumen
BbI6pOCa A€BOr0 YXXeAyAOUKa

B. A. AbiCeHKO

XpoHuueckas cepaeyHas HeocTatouHoCTb (XCH) 3aHMaeT nuavpyroLLme No3uLmmn Cpeam CEpAeIHO-COCYaNCTbIX 3aborneBaHuil.
[Natonornyeckoe pemoaenvpoBaHme cepaLia 00beanHAET NPOLECCH! TUNePTPOdIM 1 AUnaTtaLym ero NofocTel, ABMSIETCS OCHOBHOM
MPUYMHON NPOrPECCUPOBAHNS CEPAEYHON HELOCTATOMHOCTU U, KaK CIeACTBUE, BbICOKOW KapanarnbHON CMepTHOCTH, OCOBEHHO Y
6onbHbIx XCH co cHimkeHHoM dpakumeit Boibpoca ($B) nesoro xenyaodka (JXK). Hecmotps Ha Bonbluoe Konu4ecTBo uccneno-
BaHWI, MOCBSILLEHHBIX M3Y4EHNI0 0COBEHHOCTEN CTPYKTYPHO-TEOMETPUYECKON NEPECTPONKM CepALa, N3MEHEHMI CUCTONNYECKO
1 AMacTonnyeckon yHKLMM xenyno4koB y 6onbHbx XCH, 3TOT BONPOC OKOHYATENBbHO HE PeLUEH.

Llenb paboTbl — 1ccrneaoBaTth U3MEHEHNSI CTPYKTYPHO-TEOMETPUYECKMX NMOKa3aTenemn U AMacTonnyeckoi dyHKuMM cepaua y
60nbHbIX XCH niemnyeckoro reHesa co cHkeHHon OB JDK.

Marepuans! u metoabl. B uccnepgosarue BkntodeHsl 79 (49 myxunH, 30 xeHLwmH) BonbHbix XCH niemmyeckoro reHesa co
CHWxeHHon OB, cuHycosbiM putmom, Il A-B cragum, II-IV K no NYHA (ocHoBHas rpynna). [pynna cpaBHeHnsi — 90 BonbHbIX
WBC 6e3 npusakoB XCH (40 (44,5 %) myxumH, 50 (55,5 %) xeHLUmH). Tpynmbl CONOCTaBUMbI MO BO3pACTY, MOIY, POCTY, BECY,
nnoLiaaun noBepxHoCTH Tena 6onbHbIX. Jonnnep-axokapavorpaduyeckoe UccnenoBaHue BhIMONHEHO Ha annapate Esaote
MyLab Eight (Utanus).

Pesynerarbl. Y 60nbHbIX XCH co cHxeHHon ®B JTK npeobnapganu Takme nokasatenu: KOP JDKHa 18 % (p = 0,001), KOO /MK
Ha45.8 % (p = 0,001), nHoexkc KOO K Ha 44,6 % (p = 0,001), KCP JKHa 44,9 % (p = 0,001), 3agHen crenkm DK Ha 17,7 %
(p = 0,001), nHpekc maccsl Muokapga JIXK Ha 66,6 % (p = 0,001) no copmyne Penn Convention n Ha 62,1 % (p = 0,001)
no coopmyne ASE, yBenuyeHue nonocti npasoro xenygodka Ha 16,1 % (p = 0,010) 6e3 nameHeHuin ToNWmHbLI €ro cBO6OAHO
CTeHK. Y BonbHbIX XCH uiemnyeckoro reHesa co cHkeHHoV ®B ocHoBHbIe TUMbl reomeTpum JDK — akcueHTpudeckas (70 %)
1 KOHLieHTpuYeckast (24 %) runeptpodoust XK. Y 6onblumHcTBa 6ombHbIX XCH co cHnkeHHoM ®B K oTmeyeHb! 3HaunTenbHbie
HapyLLeHus guactonuyeckoro HanonHeHus JK (25 % — «pecTpukTuBHoe», 28 % — «NCeBOOHOPMAanbHOey), yBenuyeHne B 2,3
pasa(p = 0,001)nokasatens E/e’ megnansHoro gnbpoaHoro konbua MutpansHoro knanana (MK), Ha35 % (p = 0,014)uHpekca
obbema nesoro npeacepans, Ha 32 % (p = 0,0001) paBneHus 3aknMHUBaHUS B NnerovHoit aptepuu, B 1,5 pasa (p = 0,002)
cpenHero 1 B 1,6 pasa (p = 0,0001) cuctonnyeckoro AaBneHns B NIErO4HON apTepun.

BriBogbl. CTpyKTypHO-reoMeTpuyeckast nepecTpoiika neBoro xenynoyka y 6onbHbx XCH niemnyeckoro reHesa co CHIKEH-
Hom ®B JIXK npouncxoamT 3a CHET yBeNMUYeHWs Macchl MUoKapaa BCNeACcTBUE YTOMLEHNs CTEHOK ¥ AunaTtauuy ero nonoctu
(yBenunuenune uHgekca KOO /MK Ha 44,6 % (p = 0,001), nHagekca maccel muokapda JIXK Ha 66,6 % (p = 0,001)) ¢ npeob-
napaHvem akcueHTpudeckon (70 %) 1 koHueHTpudeckon (24 %) runepTpodun Hag ocTanbHbIMK TUnamm reomeTpumn JHK.
3HaunTenbHbIEe HapyLLIEHWS AMACTONMYECKOro HanonHeHus K (25 % — «pecTpukTBHOEY, 28 % — «nceBOOHOPMANbHOEY)
00yCrnoBeHbI CyLLECTBEHHBIM POCTOM KOHEYHOIO AnacTtonuyeckoro Aaenenuns B K (yBenuuenvem B 2,3 pasa (p = 0,001)
nokasatens E/e’ megnansHoro donbpoaHoro konblia MK) ¢ passuTeM NOCTKaNWUINSPHON NEro4Ho rmnepTeH3aun (yBenuyeHme
B 1,5pasa (p = 0,002) cpegHeron B 1,6 pasa (p = 0,0001) cucTonmMyeckoro AaBNEHNs B NEro4HO apTepum).

XpoHiuHa cepueBa HegocTaTHicTb (XCH) nigupye cepen
CepLeBO-Cy/ANHHIX 3aXBOPHOBaHb. [MOKa3HWK MOLLMPEHOCTI
XCHy po3BrHeHmX kpaiHax ctaHoBuTb 1-2 % BiA Aopocnol
nonynsuii, a B oci6 Bikom >70 poki 3poctae o 210 % [1].

[aTonoriyHe peMOoAentoBaHHS MiBOTO LUTYHOUKA
(NMW) — ocHoBHa Mpu4YMHa MPOrpecyBaHHs XPOHIYHOT
CepLEeBOi HEAOCTATHOCTI, @ OTXe BUCOKOI KapAianbHoi
cmepTHoCTi, 0cobnmnBo y xBopux Ha XCH 3i 3HmwkeHoto
®B nigoro wwnyHouka [3]. Mogin xBopux Ha XCH 3anexHo
Big BenuuuHy ®B J1LL BaxnvBuMiA 3 ornsaay Ha BiAMIHHOCTI
eTionoriYHMX YMHHKKIB, AemorpadiyHnx 0cobnmBoCTEN,

CynyTHbOI naTonorii Ta edpekTMBHOCTI nikyBaHHa [2]. Mig
TepMiHoM pemozentoBanHst J1LL posymitoTb CTPYKTYpHO-Teo-
MeTpuyHi 3miHv J1LL, o noegHytoTh npoLeck rinepTpodii
Ta aunartauii, BHacnigoK Skux 3MIHIOETLCA I0ro reoMeTpis
Ta MOpYLWYTLCA CUCTOMIYHA | AiacToniyHa yHKuii. Y
LUIMPOKOMY CEHCi PEMOLIENIOBAHHS CepLisi 03Ha4ae NpoLLeC
KOMMIMEKCHOrO MOpYLLEHHS CTPYKTYpU Ta (pyHKLUii cepus y
BIZNOBiAb HA YLUKOMKEHHS NEPEBAHTAXEHHAM UM BTpaTy
YaCTUHW XMTTE3LATHOTO Miokapaa [4]. XpoHiuHil cepueBii
HEeO0CTaTHOCTI iLUEMIYHOTO I'eHesy NpUTaMaHHUIA LWMPOKUIA
CrekTp natodisionoriYHmX NpoLecis — Big paHHLOMO pemo-
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[entoBaHHS, L0 XapaKTepU3yeTbCsl 3HKEHHSM TOBLLVHN
CTIHOK i po3LUMpeHHsM nopoxHuHK J1LL, 1o He3BopOTHOMO
Mi3HLOTO PEMOZENIOBaHHS BHACMIZOK Po3BUTKY ¢ibpo3y
miokapaa Ta/abo pybutoBaHHs [5].

[Monpw Benuky KinbKiCTb AOCHIMKEHb, O NPUCBAYEHI
BWBYEHHIO 0COBNMBOCTE CTPYKTYPHO-TEOMETPUYHOI Nepe-
6ynoBu cepust, 3MiH CUCTONIYHOI Ta AiacTONIYHOI GOyHKLT
LUNYHOYKIB Y XBOopUX Ha XCH, Lie NUTaHHS 0CTaTOYHO He
BUPILLEHO.

Merta poboTu

[Jocnigntn 3miHM CTPYKTYPHO-rEOMETPUYHNX MOKA3HUKIB i
piactoniyHoi yHKuii cepus y xeopyx Ha XCH iemiyHoro
reHesy 3i 3HxeHoto OB JILL.

Marepianu i MeToAH AOCAIAKEHHA

[ocnimxeHHs BUKOHaNK Ha KniHiYHii 6asi kadeapy npone-
[EBTVIKN BHYTPILLIHBOT MEAMLIMHI, MPOMEHEBOI AjarHOCTUKN
Ta npomeHeBoi Tepanii 30MY B kapaionoriyHoMy BinaineHHi
KHIT «Micbka nikapHs Ne 6» 3MP (m. 3anopixks) Bigno-
BiJHO IO CTaHJAPTIB HANexHoI kniHiyHoi npaktukm (Good
Clinical Practice) i npuHumniB enbCiHCcbKOi Aeknapadii.
MpoTokon AOCAIMKEHHS CXBANEHMIA KOMITETOM i3 BioeTuku
3anopisbkoro AepXaBHOrO MEANYHOTO YHIBEPCUTETY.

Micnga nignncanHs iHopmoBaHOI 3roay B AOCHILKEH-
Hs1 3anyuunm 79 (49 (62 %) yonosikis, 30 (38 %) xiHok)
xBopwx Ha XCH iLuemivHoro r'eHesy 3i 3HmkeHoro ®B, cuHy-
coBum putmom, |l A-B cragii, II-IV ®K 3a NYHA (ocHoBHa
rpyna). Fpyna nopisHaHHs — 90 (40 (45, %) yonosikis, 50
(55,5 %) xiHok) xBopwx Ha IXC 6e3 oznak XCH.

lpynu xBopwWx 3icTaBHi 3a Bikom (68,81 + 11,19
poky npotn 65,22 + 9,60 poky; p = 0,021), 3pocTom
(169,78 + 9,64 cmnpotn 168,08 + 9,80 cm; p = 0,222),
Baroto (84,19 + 18,52 kr npotu 83,76 + 16,46 «kr;
p = 0,835), nnoweto noeepxHi Tina (1,95 + 0,23 mM? npo-
™ 1,93 = 0,21 m% p = 0,587). fiarHo3 XCH iwemiuHoro
reHesy BCTaHOBMIOBanMW 3rigHO 3 pekoMeHaalisMuK 3 fia-
THOCTMKY Ta MiKyBaHHS XPOHIYHOT CepLIeBOi HEAOCTaTHOCTI
(2017) Acoujauii kapgionoris Ykpaiu Ta YkpaiHcbkoi aco-
Liauji daxiswis i3 cepLieBoi HegocTaTHocTi [1,6].

[onnep-exokapaiorpadivHe AOCTIKEHHS BUKOHANM Ha
anapari Esaote MyLab Eight (Itanisi) 3a craHgapTtHoto MeTo-
[JVKOI0 3 BU3HAYEHHSIM 6230BIX NOKA3HMKIB [7]: KiHLLEBO-Aia-
CTOIMIYHOTO, KIHLEBO-CVCTOMIYHOTO PO3MIPIB NIBOIO LSTYHO4Ka
(KOP, cm; KCP, cm), KiHLieBO-AiacToni4YHOrO, KIHLEBO-CUCTORIY-
Horo 06'emiB nigoro wnyHouka (KOO, em®; KCO, em®), chpakuii
Bukngy (®B, %), iHaekcy macv miokapaa niBoro LLNyHOuKa
(IMMJ1LL) 3a ASE 12 Penn Convention, LUBKAKOCTi paHHLOrO
[iaCToNiYHOro HaMoBHEHHS NiBOrO LWyHouka — E (cm/c) Ta
Mi3HBOrO AiaCTONIYHOMO HAMOBHEHHS MIBOTO LLTYHOUKa — A,
iXHboro cniesigHoLLeHHs1 E/A. Bukopuctanu knacudikadiio
Tunie reometpii J1LLI 3a W. H. Gaasch [8].

CraTucTyHe onpaltoBaHHs MaTtepiany BUKOHanu
3a Jonomoroto naketa nporpam Statistica 13.0 (StatSoft,
CLLUA), Homep niuensii JPZ8041382130ARCN10-J. Hop-
ManbHICTb pO3noginy KinbKiCHAX 03HaK aHanidyBanu 3a
fonomoroto Tecty LLanipo-Binka. Mapametpy, wo manu
HOpMarbHWiA PO3NOAiN, HaBeAEHi Sk CepenHe apudhmeTniHe
Ta cTaHzaptHe BigxunenHs (M + SD). [ins nokasHwkig,
AKi Manu po3nogin, Wo Biapi3HABCS Bif HOPManbHOro,
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[laHi ONMCOBOI CTATUCTUKW HaBeadEeHi SK MefiaHa, HUXHIl
i BepxHiin ksaptuni — Me (Q25; Q75). KinbkicHi nokas-
HWKW Yy Tpynax nopiBHoBanm 3a kputepismm CTblogeHTa
(ans HopmanbsHoro posnoginy osHak), MaHHa-BiTHi (ans
pO3NOAiNy 03HakK, WO BiAPI3HATLCS Bif, HOPMANbHOTO).
AkicHi noka3HWkM nopiBHtoBanM 3a gonomoroto X2 MipcoHa.
CTaTncTUYHO 3HaYyLLIO BBaxanm pisHuuo npup < 0,05.
Yci Tectn 6ynum ABoGIYHUMM.

Pe3yabtati

[MopiBHSIHHS CTPYKTYPHO-TEOMETPUYHUX MOKA3HWKIB CepList
y xBopux Ha XCH iuemiyHoro reHesy 3i 3HimkeHowo ®B Ta
y xBopux Ha IXC 6e3 o3Hak XCH (mabr. 1) nokasano Bipo-
rigHe nepesaxaHHsa KOP JILU Ha 18 % (p = 0,001), KOO
Tl Ha 45,8 % (p = 0,001), ingekcy KOO NLU Ha 44,6 %
(p = 0,001) y xBopux 3 03Hakamm XCH, o cBigunTb Npo
BUPAaXKEHILLY AvnaTaLiito MiBOro LUAYHOYKA Y HUX.

Y xBopwx Ha XCH ilwemiyHoro rexHesy 3i aHimkeHoto OB
BUSIBUNY BiporiaHo GinbLwmni (Ha 44,9 %, p = 0,001) KCP
JILW, Hix y nauienTiB 3 IXC 6e3 o3Hak XCH.

XBopi Ha XCH 3i sHwxeHoto ®B LU manu Ha 17,7 %
(p = 0,001) 6inbLuy ToBLUMHY SCILL, MLUM, Hix navieHTy 3
IXC 6e3 o3Hak XCH, ane He BCTaHOBWIM BipOTiAHY PisHMLIO
BiIHOCHOI TOBLLMHW CTiHKM J1LLI.

MepesaxaHHs giactoniyHoro poamipy J1LL i ToBLUMHK
MDKLLNYHOYKOBOT NEPETUHKY i 3aHbOI CTiHKM J1LL y XBOpUX
Ha XCH iemiyHoro reHesy 3i sHuxeHoto ®B 3ymosuno
BiporigHo Ginblumi Ha 66,6 % (p = 0,001) iHgekc macm
miokapga JILL, skwin pospaxysanu 3a ¢opmyrnot Penn
Convention, TaHa 62,1 % (p = 0,001) 3a popmynoto ASE,
Hix y xBopux Ha IXC 6e3 o3Hak XCH.

3a nokasHukamy BigHOCHOI TOBLUMHK cTiHku JILL,
3CILW, MLUM rpynu xBopux BipOrigHO HE PO3PI3HANMCH.

Y nauieHTiB i3 XCH ieMi4Horo reHesy 3i 3HWKEHOH
®B 3apeectpyBany BiporiaHe 36iMbLUEeHHS NOPOXHUHN
npaeoro wwnyHouka Ha 16,1 % (p = 0,010) nopiBHsHO 3
xBopumMu Ha IXC 6e3 o3Hak XCH. 3a noka3HWKoM TOBLLWHM
BiNbHOI CTIHKW NPABOTO LUYHOYKA rPyNi HE PO3PI3HANMUCH
(0,27 + 0,08 cm npotn 0,24 + 0,07 cm, p = 0,088).

OTtxe, y xBopux Ha XCH iwewmiyHoro reHesy 3i
3HuxeHoto OB BinbyBaeTbCs CTPYKTYpPHO-reoMeTpryHa
nepebynoBa NiBoro LUNYHOuKa, WO nonsrae y 30inbLUeHHi
Macw Miokapaa BHacnigok NOTOBLLEHHS CTIHOK | Aunartauii
1i0r0 MOpoXHWHW. PemopentoBaHHs NpaBoro LyHOYKa
30INCHIOETBCS TiNbKM LLNSIXOM 30iMbLUEHHSI MTOPOXHUHY 6e3
3MiH TOBLLWHW BiNbHOI CTiHKM.

OuiHtoBaHHs TUNIB reomeTpii (mabr. 2) y rpyni XxBopux
Ha IXC 6e3 o3Hak XCH nokasano y 39 % nauieHTiB Hop-
MarbHy reoMeTpito, y 23 % — ekCcLEHTPUYHY rinepTpodito,
y 16 % — KOHUeHTpW4Hy rinepTpodito, y 14 % — ekc-
LIEHTPUYHE PEMOENtoBaHHs, ¥ 8 % — KOHLEHTPUYHE
peMOofEentoBaHHs.

Y xBopux Ha XCH ilwemiyHoro reHesy 3i 3HkeHow $B
Hag peLuTolo TUniB pemogentoBanHs J1LL nepeBaxana exc-
ueHTpuyHa (70 %) Ta koHUeHTpKYHa (24 %) rinepTpodis.

Y xBopux Ha IXC 6e3 o3Hak XCH BiporigHo uacTilue
BMU3HaYanu HopmarbHy reometpito (39 % npotn 5 %,
p = 0,0001), KOHUEHTPWYHE pemogentoBaHHs (8 % npoTu
0 %, p = 0,0111), ekcueHTpuyHe pemoaenioBanHs JILU
(14 % npotn 1 %, p = 0,0021), Hix y xBopux Ha XCH 3i
3HkeHoto OB J1LL. KoHueHTpuuHy rinepTpodito BUSBNSAm 3
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Ta6nuus 1. CTpyKTYpHO-reOMeTpUYHI Ta oyHKLIOHaNbHI MOKa3HMKK cepLs
y xBopux Ha XCH iwemi4Horo rexesy 3i 3HmxeHoto ®B niBoro wnyHouka
1y nauieHTiB 3 IXC 6e3 ozHak XCH, M = SD, Me (Q25; Q75)

OTxe, TUNOBOIO CTPYKTYPHO-rEOMETPUYHOK nepeby-
foBoto JILL y xeopux Ha XCH 3i 3HuxeHoro ®B JILL cnig

Moka3sHuK,

OcHoBHa rpyna,

I'pyna nopiBHAHHSA,

BBaXaTu eKCLIEHTPUYHY rinepTpodito.
HasgHictb y 70 % xBopux Ha XCH 3i 3HWxeHow

OAVHWLI BUMIpIOBaHHS! xBopi Ha XCH xBopi Ha IXC B JNLL excueHTpuyHOI rinepTpodii cynposoaxysanacs
3i 3HWKeHolo ®B, Ge3 o3ak XCH, 3aKOHOMIPHUMM 3MiHaMK AiaCTONMHOIO HANMOBHEHHS H0T0
. N n NopoXHUHY. Mogin XBopux Ha XCH 3i sHibkeHoto ®B ML
Bik, pot 6881 + 1,19 6522 + 9,60 0021 3anexHo Bia npodinio iacToniyHoro HanoeHeHHs ML
3picT, cm 169,78 + 9,64 168,08 + 9,80 0,222 .
HaBeaeHo B mabnuui 3.
Bara, i 8419 + 1852 8376 + 1646 0835 KoxHuin yetBepTHiA xBopuiA Ha XCH 3i 3HMxeHoto OB
T, m? 1,95 + 0,23 1,93 + 0,21 0,587 . .
Aopra, ou 346 + 044 330 + 044 0.249 JILW maB o3Haku «peCTpVIKTVIBHOFO»' AjacToni4HOro Hamos-
PN, ou 504 £ 069 439 £ 059 0,001 HeHHs J1LU, sike He npuTamaHHe nauieHTam 3 IXC 6e3 03Hak
KIP. ou 610 + 0,83 517 + 0.70 0,002 XCH (p = 0,0001).3a HMTOMOIO Barop «NCeBAoOHOPMarb-
k1O, un 19135 + 5820 130,99 + 41,89 0,003 HOFO».HaI'IOBHeHHFI i} X'BOp.I Ha XCH 3i 3HmxeHoto OB JLL
KO, v 97.90 + 26,76 6772 + 18.94 0,001 yTpui nepesaxanu naieHTis 3 IXC 6e3 o3Hak XCH (28 %
KCP cm 465 + 103 321 + 0,53 0,003 npotn9 %,p = 0,0016). TinbknB47 % BUNaakis BUABUNN
OB, % 4690 + 17,06 6719 + 747 0,003 TN «MOpYLLEHHs penakcaLii», wo B 1,6 pasa (p = 0,001)
TMLMA, om 113 + 0,31 0,96 + 023 0,001 MeHLLe, HiX n1Toma Bara | Tuny AiacToniyHoi AMCYHKLIT
T3CHL, cm 113 + 0,33 0,95 + 0,21 0,002 Yy XBOPUX Ha IXC 6e3 o3Hak XCH. Y >KOOHOMY BMNaaKy He
BTCIL, cm 038 + 0,13 038 + 0,10 0,786 BCTaHOBUNW HOPManbHU Npodinb HanosHeHHs JILL y
BTMXTT, oM 0,38 + 0,13 0,38 + 0,12 0,869 xBopux Ha XCH 3i sHmxeroto OB JILL.
BT3CHL, cm 038 + 014 0,37 + 0,10 0,822 MinTBepmKeHHAM GirlbLLOro CTYNeHs nopyLueHb Aia-
IMMJILL Penn, r/m? 185,36 + 56,42 11,12 £ 37,63 0,001 cronivyHoro HanoeHeHHs JILL y xBopux Ha XCH 3i 3Hke-
IMMJILL ASE, r/m? 154,62 + 44,74 9527 + 30,28 0,001 Hoto ®B JILL, Hix y naujenTiB 3 IXC 6e3 o3Hak XCH ctano
Riametp ML, cm 2,31 ¢ 0,81 1,99 £ 0,65 0,010 nepeeaxanHs B 1,8 pasa (p = 0,003) BigHoweHHs E/A
BinbHa critika ML, cm 0,27 + 0,08 0,24 + 0,07 0,088 TPaHCMITPanbHOro NOTOKY BHACMIAOK 36inbLueHHs Ha 15 %
HMB, mm 22,00 £ 5,84 17,05 + 3,25 0,002 (p = 0,031) wewnakoctitana37 % (p = 0,027) rpagieHTy
VE MK, cm/c 64,49 + 24 47 56,12 + 18,42 0,031 TWUCKY PaHHBbOTO HaMOBHEHHS! N,
GE MK, mm pr. cT. 1,90 £ 1,40 1,39 + 0,9 0,027 Otxe, 53 % xBopux Ha XCH 3i sHuxeHoto ©B JILU
E/A, ym. on. 1,58 £ 1,27 089 + 0,35 0,003 Mari 3HadyLLi NOpyLLEHHS AiaCcTOMYHOro HaroBHeHHs J1LL
dP/dt, mm pr. cT/c 721,16 + 253,53 2256,82 + 245,20 0,003 (25 % — «PECTPUKTUBHEN, 28 % — «TICEBAOHOPMAIbHEY)
VAo, culc 131(100; 169) 142 (119; 161) 0,077 BHACIiAOK CYTTEBOMO 3pOCTAHHS KIHLIEBOrO [jiaCTONIYHOrO
G Ao, mm pr. CT. 6:9(4.0,11.9) 80(5.7,105) 0076 Tucky B JILL. KiHueBuiA giactoniynmii Tuek y JILL y xBopux
VETK, cufe Sl i 2 AU0TRE9:90 01827 Ha XCH 3i 3HmxeHoto OB BiporigHo BULLWIA, HIX y NaLieHTiB
GETK, mwm pr. ct 0.74 £ 0,49 072 + 0,3 0.772 3 IXC 6e3 o3Hak XCH; npo Lie CBIinuMTL 3HauylLe nepesa-
VAR, culc 81,31 + 24,58 87,31 ¢ 2019 0,050 XaHHsy 2,3 pasa (p = 0,001) nokasHuka E/e’ MeaianbHoro
GAP, Mm pr. CT. 413 £ 11,31 321 £ 147 0.064 chi6poaHoro kinbLs MK, B 1,7 pasa (p = 0,001) nokasHmka
CepepHini TITA, MM pr. cT. 20,76 + 9,25 14,03 + 7,30 0,002 , . .
S E/e’ natepansHoro ¢ibposHoro kinbus MK, B 1,8 pasa
Cucroniunmid TNA, mmpr.ct. 52,52 + 16,88 32,05 £ 10,25 0,002 _ s
E/e’' Men, ym.0f. 10,12 (7,16;16,2) 5,85 (4,3;6,85) 0,001 (p = 0,001) cepenriboro E/e..
i Takox y xopux Ha XCH 3i 3HuxeHoto B J1LL Bu3Ha-
Ele’ nar, ym.on. 849 £ 4,23 502 + 1,64 0,004 A _ )
Ele’cp., ym.on. 966 + 4,93 524 + 143 0,001 Yunm Ha 32 % (p = 0,0001) BuLmi THCK 3.aKJ'IVIHt0'BaHHFI
¢ wea, e 599 + 232 1043 + 3,15 0002 BJ'I’GFEHijIVI aprepii,Ha 35 % (p = 0,014)6IJ'.IbLLIVIV! iHOEeKC
¢ nar, el 848 + 300 153 £ 3,00 0,001 o6’emy niBoro nepeacepast NOPIBHAHO 3 BiANOBIAHUMM
¢ TK ol 113 + 450 1438 + 323 0,001 rokasHukamm navjieHTis 3 IXC 6e3 osHak XCH.
A omlc 774 £ 394 12,69 + 328 0,003 Y xgopux Ha XCH 3i sHuxeHoto ®B JILU sapeectpy-
S, owlc 564 + 236 9.99 £ 261 0,001 Bany Buwi B 1,5 pasa (p = 0,002) cepepiit i B 1,6 pasa
S lat, omlc 6,36 + 190 9,65 + 2,00 0,001 (p = 0,0001) cucToniuHWMiA TUCK Y NereHeBin apTepii no-
S VT, cmlc 11,93 + 4,88 14,99 + 328 0,003 piBHHHO 3 MNOKa3HnKamu I'IaLliGHTiB 3 IXC 6e3 o3Hak XCH.
TEILV, ym. oa. 0,65 + 0,23 042 + 0,09 0,002 AHani3 nokasHWKiB TKaHUHHOI gonneporpadii fas
TEIRV, ym. op. 0,57 + 0,18 043 + 0,11 0,001 [0[aTKoBi AOKa3n AiacTonivyHoi AncdyHKUii obox Lwiny-
TAPSE, cm 19,31 + 5,21 23,27 + 451 0,004 HoukiB ¥ xBopux Ha XCH 3i 3HuxeHoto OB JLL. Busisunm
T3MK, MM pr. cT. 11,56 + 3,96 8,76 + 1,82 0,001 3HauyLLe 3HWKEHHS €' MegianbHoro ibpo3Horo Kinbus
TN, Mm pr. cT 6,87 + 1,70 568 + 1,66 0,003 Ha 43 % (5,99 + 2,32 cwm/c npotu 10,43 + 3,15 cwm/c,
OB LW, % 76,07 + 12,31 72,86 + 1321 0,383 p = 0,0001), €' natepankHoro hibpoaHoro kinbus Ha 26 %
MAPSE med, cm 10,36 + 3,10 13,35 + 2,81 0,016 (8,48 + 3,09cm/cnpotn 11,53 + 3,00 cm/c,p = 0,0001),
101, cm? 47,58 £ 11,99 3527 + 8,98 0,014 €’ TpucTynkoBoro knanaHa Ha 23 % (11,13 £ 4,50 cm/c
Hosra gicb J1r, cm 5,61 + 0,80 5,73 + 0,57 0,849 npotn 14,38 + 3,23 cm/c,p = 0,0001)y xBopux Ha XCH 3i
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O[IHAKOBOHO YaCTOTOK B 060X rpynax xBopux (24 %i16 %,
p = 0,1941). MNpote y rpyni xBopux Ha XCH 3i 3HWXeHO
®B JLL icToTHO nepeBaxanu BUMALKA EKCLEHTPUYHOI
rineptpodii (70 % npotn 23 %, p = 0,0001).

3HuxeHoto B J1LU oao BiANoBIAHMX NOKA3HWKIB NaLiEHTIB
3 IXC 6e3 o3Hak XCH.

OTxe, CyTTEBE NEPEBaXaHHS MUTOMOI Barn «pecTpuk-
TWBHOrO» Ta «NCEBAOHOPManbHOro» HanosHeHHs JLL,
KiHLeBoro giactoniyHoro Tucky J1LL, iHaekcy o6’emy nisoro

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .



nepeacepas, TUCKY 3aKNWHIOBaHHS B NEreHeBil apTepii,
CepeaHboro Ta CUCTOMIYHOMO TUCKY B NEreHeBilt apTepii
CBiAYMTb NPO ICTOTHILLI NOPYLUEHHS AiaCToNu y XBOPUX Ha
XCH 3i 3Hmxenoto OB JLL, Hix B oci6 3 IXC 6e3 o3Hak XCH.

06roBopeHHA

BviB4ar04m NoKasHWKM CTPYKTYPHO-(YHKLIOHANBHOTO CTaHy
Miokapaa xsopux Ha XCH 3i 3HmxeHoto ®B J1LL i3 nomipHoto
Ta cnabKoto AMCYHKLIEID HUPOK MOPIBHSHO 3 KOHTPOIBHO0
rpynoto, BCTAHOBWIM CYTTEBE NepeBaxaHHs posmipy JIMy
giactony (Ha 26,7 %, p < 0,051 Ha 25,0 %, p < 0,05),
o6’emy (Ha 63,1 %, p < 0,05 i Ha 57,3 %, p < 0,05)
Ta iHgekcy ONM (Ha 56,4 %, p < 0,05 i va 50,7 %,
p < 0,05), kiHueBo-giacTonivHoro (Ha 43,3 %, p < 0,05i
Ha 37,8 %, p < 0,05)i kiHueBo-cucTonivHoro 06'emis J1LU
(y3,3pasa,p < 0,05iy2,8pa3sa,p < 0,05), cuctoniyHoro
TUCKY B nereHesin aptepii (y 2,1 pa3a, p < 0,05i8 1,7
pasa, p < 0,05), ane MeHLLi MoKasHUKK yaapHoro 06’emy
(Ha 33,9 %, p < 0,05iHa 27,7 %, p < 0,05) i dpakuii
Bukmay JILL (B8 1,9 pasa, p < 0,05iB81,8 pasa, p < 0,05).

3a pesynbratamu ExoKI™ gocnimxeHHs), y xBopux Ha
XCH 3i 3HuxeHoto ®B JILL nopiBHAHO 3 KOHTPOMLHO
Tpynoto BCTaHOBMAK BiporigHe 36inbLueHHs po3mipis I,
KCP, KOP, ingekcy KCO, iHgekcy KOO, ynapHoro o6’emy,
TOBLUMHM 3a4HBOI CTiHKW NIBOTO LUNYHOYKA, TOBLUMHU
MDKLLITYHOUKOBOI nepeTuHky, ingekcy MMIILL (p < 0,01).

[MopiBHIOKOYM CTPYKTYPHO-FEOMETPUYHI MOKa3HWKM cep-
us y xeopux Ha XCH iwemiyHoro reHesy 3i 3HkeHoto B
Ta y nauieHTis 3 IXC 6e3 o3Hak XCH, BusiBunv BiporigHe ne-
pesaxanHsa KIOP, KOO, ingekcy KOO JILU B oci6 3 03Hakamm
XCH; ue cBigunTb Npo GinbLL BUpaXeHy AunartaLito iBoro
LUNyHOYKa Y HUX. Y xBopux Ha XCH ilwemiyHoro reHesy 3i
3HKEeHO0 OB BM3HauMnW Takox BiporigHo GinbLumii KCP
JIW, Hix y nauiexTiB 3 IXC 6e3 03Hak XCH.

3a faHnmu haxoBoi NiTepaTypu, NpU eKCLEHTPUYHOMY
pemogentoBaHHi OB J1LL i KCP nokaayroTb 3HKEHHS CKOpOo-
yyBarnbHoi dyHkuii J1LLI, ske cynpoBomkye nporpecyBaHHs
XCH 3i 3HmxeHoto B L [11].

A yac aHanisy MoponoriYHm1x NokasHuKiB Miokapaa
JIW y pocnimkeHHi [9] y xBopux i3 noMipHoto Ta crnabkoro
[H nopiBHSHO 3 KOHTPOIBHOLO FPYMOK BUSIBMEHO BipOTiaHe
nepeBaXaHHs TOBLUMHWM MiKLLYHOYKOBOI NEPETUHKN B
giactony (Ha 42,8 %, p < 0,05iHa 43,3 %, p < 0,05),
3agHboi cTiHkv JTA (Ha 31,9 %, p < 0,05 Ha 30,7 %,
p < 0,05) Ta iHgekcy macu miokapaa JILW (y 2,3 pasa,
p < 0,05iy2,1pasa,p < 0,05.

3a HawumMu gaHumu, nauieHTy 3 XCH 3i sHikeHowo ©B
N manmHa 17,7 % (p = 0,001) 6inbLuy ToBLwmHY 3CILL
i MLUM, Hix xBopi Ha IXC 6e3 o3Hak XCH. He BusiBunm
BipOrigHi BiAMIHHOCTI 3a BiZHOCHO TOBLUMHO CTiHKM J1LL.

MepeBaxarHs aiactonivyHoro poamipy JILL i ToBLMHK
MiKLLYHOUKOBOT NEPETUHKM i 3aAHbOI CTiHKM JILL y XBOopUX
Ha XCH iwemiyHoro reHesy 3i 3HuxeHoo ®B 3ymoBuno
36inbLueHHs Ha 66,6 % (p = 0,001) iHaekcy macu Miokap-
pa LU, skvin pospaxysanm 3a hopmynoto Penn Convention,
TaHa62,1 % (p = 0,001)3a dopmynoto ASE, Hix y naj-
eHTiB 3 IXC 6e3 o3Hak XCH.

Ha nigrpyHTi BinomMocTei Garatbox MeTaaHanisis, BCTa-
HOBWI, LLIO PEMOZENoBaHHS NIBOTO LUMYHOYKa — OfMH i3
HaMBaXIMBILLMX NATOI3i0NOrYHMX MPOLIECIB NpY CEPLEBIN
HeOoCTaTHOCTI.
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Ta6nuus 2. Mogin xBopux Ha XCH 3i 3HwxeHoto OB J1LL i nauiexTis 3 IXC 6e3 03Hak

XCH 3a tunamu reomeTpii niBoro wnyHoyka, % (n)

Tunu reometpii JILL XCH iwemiyHoro IXC 6e3 o3Hak XCH,
reHe3y 3i 3HIKEHO n =90
®B,n = 79

HopwmanbHa reomerpist 5 % (4) 39 % (35) 0,0001
KoHueHTpuyHa rineptpodis 24 % (19) 16 % (14) 0,1941
EkcueHTpryHa rineptpodist 70 % (55) 23 % (21) 0,0001
EkcueHTpuuHe pemogentoanHa 1 % (1) 14 % (13) 0,0021
KoHueHTpuiHe pemopeniosaHis 0 % (0) 8 % (7) 0,011

Ta6nuus 3. Mogin xeopux Ha XCH 3i 3HmxeHoro OB JILL 3anexHo Big npodinto

piactoniyHoro HanoBHeHHs JILW, % (n)

Tun piacToniyHoro XBopi Ha XCH XBopi Ha IXC
HanoBHeHHs JILL i3 3HMxeHoro OB JLL, 6e3 o3Hak XCH,

n=79 n =90
I Tun 47 % (37) 73 % (66) 0,0007
Il Tun 28 % (22) 9 % (8) 0,0016
Il Tvn 25 % (20) 0 % (0) 0,0001
BiacyTHi nopyLueHHst 0 % (0) 18 % (16) 0,0003

HWHi po3pi3HstoTb YOTUPU OCHOBHI TUMW 3MiH rEOMETPIi
MIBOrO LUNYHOYKA: HOpPMaribHa reoMeTpisi, KOHLEHTPUYHE
PEMOZENIOBaHHS, KOHLIEHTPWUYHA rinepTpodist Ta eKcLeH-
TpuyHa rineptpodis. CyyacHi pekomeHaaLii Wozao Kinbkic-
Horo ouiHtoBaHHs kamep JILL 6a3ytoTbes Ha knacudikawii
reometpii JILU 3a gonomoroto exokapaiorpadiyHo BU3Ha-
yeHoro iHaekcy macy J1LL (LVMI) Ta BigHOCHOI TOBLLMHM
cTinkm JILW (RWT) [12].

3a gaHumu J. F. Nauta, HainowmpeHiwmMm t1nom
pemopentoBanHs JILL y pasi cepueBoi HegocTaTHOCTI 3i
3HIKEHOIO (PPaKLIiEt BUKMAY € EKCLIEHTPUYHA rinepTpodis.
OpHak y HebaraTbox navieHTis i3 XCH i 3HimkeHoto OB J1LU
HasiBHa KOHLIEHTpWYHa rinepTpodist [13].

Pesynbratamn gocnipkenHs BIOSTAT-CHF (2016)
nigTBepmxyeTbes, oy 86 % xBopux Ha XCH 3i 3HIKEHOHO
®B J1LL npeBantoana ekcUeHTpuyHa rineptpodis JILL.

Y pocnigxeHHi, sike BUKOHanu, y xsopux Ha XCH
iLUeMiYHOTO r'eHesy 3i 3HWKeHO OB BCTaHOBMNM NepeBa-
KaHHS eKCLEHTPUYHOI (70 %) Ta KOHUEHTpUYHOI (24 %)
rinepTpodii Hag iHWWMK TUnamu pemogentoBaHHs JILL.
Lli pesyneTaty BignosigaoTb AaHnM haxoBoi Nitepatypu
OCTaHHIX POKiB.

AHaroriyHi pe3ynstat oTpumMaHo B focrimkerHi [9].
PemopentoBarHs J1LL y xBopux Ha XCH 3i 3HimkeHoo ®B
JILW npw cnabkin | NOMipHii AVCYHKLIT HUPOK CpsiMoBaHe
Ha PO3BMTOK MPOrHOCTUYHO HECMPUSATIIMBYX TUMIB rEOMETII:
eKcLeHTpnyHoi (71,4 % i 78,4 % BiONOBIAHO) Ta KOHLIEH-
Tpu4Hoi (27,5 % 21,6 % BignosigHo) rineptpodii [9].

Myawka H. O. i cniasr. (2018) noBenu: ekCLeHTpUYHE
peMozentoBaHHs BIpOriAHO YacTille PeecTpytoTh 3a HasiB-
HocTi XCH 3i sHuxeHoto OB JLL nopiBHSHO 3 XBOPUMU Ha
XCH 3i 36epexenoto ®B JILL (p < 0,05) [10]. 3a iHwumuK
JaHNMW, eKCLIEHTPUYHMIA TUN rinepTpodii NBOTO LWIyHOuKa
BU3HAUMNM y 64 %, KOHLEHTPUYHWIA —y 28 %.

Pe3ynbTati Hawmx cnocTepexeHb CBigYaTh, WO
HasBHICTb Yy 70 % xBopux Ha XCH 3i sHuxeHoto @B JILL
€KCLEHTPWYHOI rinepTpodii CynpoBoaXyBanach 3akoHo-
MipHUMW 3MiHaMW 4iaCTOMIYHOTO HAMOBHEHHS MO0 NOPOX-
HUHW. Ha gymky F. R. Heinzel, rineptpodis J1LL i3 yacom
CTa€e HeaganTMBHO i CNPUYMHSIE PO3BUTOK AiaCTONIYHOT
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

avcdyrkuii ML [14]. Mu BcTtaHoBUNM, WO 53 % XBOpUX
Ha XCH 3i 3HkeHoto OB J1LL manu 3HayyLLi nopyLLeHHs
piactonivyHoro HanosHeHHs JILL (25 % — «pecTpukTuB-
Hey, 28 % — «nceBOOHOPMAnbHEY) BHACMILOK CYyTTEBOMO
3pOCTaHHS KiHLeBoro giactoniyHoro Tucky y J1LU. KiHueswui
Aiactonivnni Tuck y JTL xBopux Ha XCH 3i 3HimkeHoo ®B
BipOrigHO BMLWWMIA, HiX y nauieHTiB 3 IXC 6e3 o3Hak XCH.
Mpo ue cBipunTbL BiporigHe nepeBaxaHHa y 2,3 pasa
(p = 0,001) nokasHuka E/e’ mepiansHoro ¢ibposHoro
kinbus MK, B 1,7 pasa (p = 0,001) nokasnuka E/e’ nate-
panbHoro ¢hibpoaHoro kinsus MK, B 1,8 pasa (p = 0,001)
cepenHboro E/e’.

Y xBopwx Ha XCH 3i 3HmxeHoto OB J1LL Takox BusBunim
6inbwmnin Ha 32 % (p = 0,0001) TMCK 3aKnWHIOBaHHS B
nereHesin aptepii, Ha 35 % (p = 0,014) iHoekc 06’emy
NiBOro nepeacepas NOPIBHAHO 3 BiAMOBIAHAMM MOKA3HM-
kamu nauiexTia 3 IXC 6e3 o3Hak XCH. Y xBopux Ha XCH
3i 3HxeHoto @B J1LLU nepesaxanu B 1,5 pasa (p = 0,002)
cepeHin i B 1,6 pasa (p = 0,0001) cucToniyHKMA TUCK Y
nereHeBil apTepii Woao nokasHukie nauieHTis 3 IXC 6e3
o3Hak XCH.

Pesynbraty, siki oTpuManu BNpOAOBX AOCIIMKEHHS,
36iraloTbes 3 gaHumu iHwwmx asTopis [10]. Y xBopux Ha
XPOHiYHY CepLEeBy HEAOCTaTHICTb iLEMIYHOrO reHesy 3i
3HKEHOI0 OpaKLIEr0 BUKMY NIBOTO LLTYHOYKA NEPEBaKHO
peecTpyBanu pecTpukTvBHWiA (36 %) i nceBaoOHOpManbHMIA
(40 %) Tvn giacToniyHOT ANCYHKLT NIBOO LLMYHOYKA, TN
CMoBINbHEHOT penakcalii —y 24 % BUNaaKi.

Mg Yac petanbHOrO aHanidy NOKasHWKIB TKaHUHHOT
ponneporpadii oTpumManu AoAaTKoBI A0Ka3n AiacTonivHOT
ANcyHKLi 060X LWyHOuKIB y XBopKX Ha XCH 3i 3HMKeHO0
®B J1LL. BcTaHoBMNM 3HaYYLLE 3HWXEHHS LUBUAKOCTI Megj-
anbHoro cibpo3Horo kinbus €' Ha 43 % (p = 0,0001), €’
natepanbHoro ¢ibpoaHoro kinbus Ha 26 % (p = 0,0001),
€’ TpucTynkosoro knanaHaHa 23 % (p = 0,0001)y xeopux
Ha XCH 3i 3HmkeHoto ®B 1L nopiHSHO 3 BignoBigHUMM
nokasHukamu nauieHTie 3 IXC 6e3 o3Hak XCH. Moai6Hi pe-
3ynkTaty oTpuMaHo B poboTi [9]. AHanisytoun giactonivHy
(pyHKLUt0, aBTOP BUSBMB BIpOrigHE 3HWKEHHS MOKasHWKa
Eann Ha Tni nocTynoBoro noripLUeHHs 4iaCToNiYHOI dyHKLT
y BUrNsAAi 36inbLLUEeHHs NMTOMOI Baru NceBLOHOPManbHOMo
(30,8 % i 32,5 %) i pectpuktuHoro (13,2 % i 29,7 %,
p < 0,05) Tnie TpaHCMITpanbHOro KPOBOTOKY [9].

BucHoBKH

1. CTpyKTypHO-reomeTpryHa nepebynosa nisoro Luny-
HOYKa y XBOpuX Ha XCH iLLeMiYHOrO r'eHesy 3i 3HUKEHOH
®B J1LU BinbyBaeTbCs LWNsixoM 36inbLUEHHS Macy Miokapaa
BHACIIAOK MOTOBLLEHHS CTIHOK | Aunartavii ioro NOPOXHWHM
(36inbLuenHs inaekcy KOO ML Ha 44,6 % (p = 0,001) Ta
iHoekcy macy miokapga JILW Ha 66,6 % (p = 0,001)) i3
nepeBaxaHHAM ekcLeHTp4HOi (70 %) Ta KOHLEHTPUYHOT
(24 %) rinepTpodpii Hag peLwuToto TUNIB reomeTpii JILL.

2. MopyweHHs giacToniyHoro HanoBHeHHs JILU
(25 % —«pecTpukTUBHEY, 28 % — «NCEBOOHOPMANbLHEY)
3YMOBIMEHE iCTOTHUM 3POCTaHHSAM KiHLEBOTO [iacToni4HOro
Tucky B J1LL (36inbwenHamy 2,3 pasa (p = 0,001) nokasHu-
ka E/e’ megianbHoro ¢ibposHoro kinbus MK) i3 po3suTtkom
MocTKaninsapHoi nereHeBoi rinepTeHsii (36inbLweHHs B 1,5
pasa(p = 0,002) cepegHboroTaB 1,6 pasa (p = 0,0001)
CUCTONIYHOTO TUCKY B NETEHEBIN apTepil).

MepcnekTMBY noganbLUMX AOCNIAXKEHb NONSAraTb
Y BUBYEHHI CTPYKTYPHO-TEOMETPUYHMX | (PYHKLIOHANBbHUX
ocobnBocTeit nepebynosu cepust y xBopux Ha XCH iwwe-
MiuHoro r'eHe3y 3i 36epexeHoto GBJILL.
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Meta po60TH — BUBYEHHS BNIMBY AOAATKOBOIO MiKyBaHHS NEHTOKCUINIHOM Ha NMOKa3HWKYW CTPYKTYPHO-GDYHKLIIOHAINBHOTO CTaHy
cepus, PYHKLK0 eHA0TENI, AKICTb XUTTS Ta (i3nyHi MOXITMBOCTI NALLIEHTIB i3 XPOHIYHOK0 CEPLIEBO HEAOCTATHICTIO 3i 30EPEXEHOI0
(pakuieto BUKMay NIBOTO LLMNYHOYKA.

Marepianu Ta metoau. PeTpocnekTvBHO 3a 67 icTopisMu XxBopoO npoaHanisyBanu nokasHuki CTPYKTYPHO-(PYHKLOHANbHOMO
CTaHy cepus, (yHKLi0 eHAOTENit0, SKICTb XUTTA Ta (i3nyHi MOXIIMBOCTI NaLlieHTiB cTapLumx 3a 60 pokis, ki nepebysanu nig cro-
CTepexeHHsM y BigaineHHi kapaionorii 4Y «IHctutyT reponTonorii imeni [1. ®. Ye6otapbosa HAMH Ykpaituy, 37 i3 H1x LoaaTkoBo
fo Ga3sncHoi Tepanii oTpumyBanu neHTokcudiniH. CTaTUCTUYHO pesynbTaTi onpaLoBany, 3acToCyBaBLUM NaAKETU NPUKIaZHUX
nporpam SPSS v. 22, Statistica 7.0, MedCalc statical software v. 11.5.0.0. BiporigHicTb ouiHtoBanm 3a t-kputepiem CTbtogeHTa ans
HEMoB’A3aHWX i NOB’A3aHNX BENWYMH i3 NONpaBKo BoHMeppoHi, BUKOHaNM KOPensaLinHUNA | ABOGaKTOPHUIA AUCTIEPCIAHWIA aHani3.

Pesynitatu. ig yac npobu 3 peakTMBHOIO rinepemieto BUSIBUNW BIiPOTigHWA JOAATKOBMI BNIMB NiKyBaHHS NEHTOKCUINIHOM Ha
MOKa3HWKN MaKCUMarnbHOrO KPOBOTOKY B MIKpOCYAMHAX Nepeansiivys, Lo XapaKTepuayoTb 30aTHICTb eHAOTENiK0 MIKpOCyauH A0
CuHTe3y hakTopiB penakcavii. Y xBopux, ski 40AATKOBO OTPUMYBamM NEHTOKCUAINIH, BCTAHOBUIM BIPOTiAHO KpalLli NOKa3HUKM
poacnabneHHs Miokapaa NiBoro LWyHouKa Ta 3MeHLLEeHHs rinepTpodii, HXX Ha CTaHAapTHIN Tepanii. 3apeecTpyBanu BiporigHe
30iMbLUEHHS AMCTaHLii Xoabby Ha TPeTbOMY poLi NikyBaHHS y rpyni NaLieHTiB, KOTpi 404AaTKOBO NpuiAManu neHTokeudinii. He
BW3HAYMIN PI3HWLIKO 33 BMIMBOM Ha SKICTb XMTTS XBOPHX.

BucHoBku. [lonaBaHHsi neHToKeudiniHy [0 cTaHAapTHOT Tepanii XBOPUX Ha XPOHIYHY CepLieBY HEAOCTATHICTb 3i 306epPEXEHO0
CKOPOT/IMBOO 3AATHICTHO MIBOTO LLSTYHOUKA CMPUSIE BIPOriAHOMY 3MEHLLIEHHHO rinepTpodii Miokapaa, noninLeHHo AjiacToniYHoro
po3cnabneHHs, 3binbLueHH0 06'eMHOT LUBMAKOCTI KPOBOTOKY B MiKpOCYAMHAX Nif Yac peakTUBHOI rinepemii; e, MOXIIMBO, Mae
[0faTKoBMI BMMB Ha cTabiniaauito kniHiuHoro nepebiry 3axBoproBaHHs Ta (i3n4Hi MOXIMBOCTI XBOPWX, SIK-OT 36ibLUEHHS
AUCTaHUii 6-xBUNMHHOI Xoab0u. PesynbtaTti € 1oAaTKoBUM NiATBEPAXKEHHSIM NaTOreHETUYHO 06 pyHTOBAHOI Tepanii NEHTOK-
CINIHOM NaLieHTIB i3 XPOHIYHOKO CepLEBOD HELOCTATHICTIO 3i 30epeXXeHO0 CKOPOTIMBOIO 3AATHICTO NIBOTO LUMYHOUKA, a
OTXe Liel npenapaTt MOXHa BBaXaTu NOTEHLINHO NEPCNEeKTUBHUM ANs NOCTIMHOTO NiKyBaHHS TakUX XBOPUX.

Pentoxyphylline: possibilities to reduce manifestations of chronic heart failure
with preserved left ventricular ejection fraction in elderly

V. B. Shatylo, L. A. Bodretska, I. S. Shapovalenko, H. P. Voinarovska, Zh. S. Butynets

The aim: to study the effect of add-on pentoxifylline therapy on the structural and functional indicators of the heart state, endothelial
function, quality of life and physical abilities in patients with chronic heart failure with preserved left ventricular ejection fraction.

Materials and methods. The indicators of the structural and functional state of the heart, endothelial function, quality of life and
physical abilities of patients older than 60 years, who were followed-up in the Department of Cardiology of the State Institution
“D. F. Chebotarev Institute of Gerontology of the NAMS of Ukraine”, based on 67 case histories, 37 of them were prescribed pentox-
ifylline as add-on therapy to the standard therapeutic regimen. Statistical data were calculated using modern application packages,
in particular SPSS v.22, Statistica 7.0, MedCalc statical software v.11.5.0.0. The significance level was assessed using paired
and unpaired Student’s t-test with Bonferroni corrections, and the correlation and two-way analysis of variance were performed.

Results. Asignificant additional effect of pentoxifylline treatment on the indicators of maximum blood flow in the forearm microvessels
in response to the reactive hyperemia test, which characterizes the ability of the microvessel endothelium to synthesize relaxation
factors, was detected. Patients who additionally received pentoxifylline showed significantly better indicators of left ventricular
myocardial relaxation and reduction of hypertrophy than those on the standard therapy. There was a significant increase in walking
distance in the third year of treatment in the patients who additionally received pentoxifylline. There was no difference in the impact
on the quality of life of the patients.

Conclusions. The addition of pentoxifylline to the standard therapy in patients with chronic heart failure with preserved left ventri-
cular ejection fraction significantly reduces myocardial hypertrophy, improves diastolic relaxation, increases volumetric blood flow
velocity in microvessels mediating reactive hyperemia, which may contribute to further stabilizing the clinical course of the disease
and increasing 6-minute walking distance. The presented data are an additional evidence of pathogenetically reasonable therapy
with pentoxifylline in patients with chronic heart failure with preserved left ventricular ejection fraction, which allows us to consider
this drug as potentially promising for the routine treatment of such patients.

3anopoxckuii MegnumHcKkui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .


https://doi.org/10.14739/2310-1210.2021.1.224839
https://orcid.org/0000-0001-6420-000X
https://orcid.org/0000-0002-2154-9655
https://orcid.org/0000-0003-4872-2021
https://orcid.org/0000-0002-1953-0314
mailto:lbodretska%40gmail.com?subject=

Original research

NeHTOKCUPUANMH: BO3MOXKHOCTH YMEHbLUEHUA NPOABAEHUN XPOHUYECKOW
cepAeYHOi HEAOCTAaTOUHOCTH C COXPaHEHHOM ¢ppakumren Bbibpoca
AEBOrO0 )XEeAYAOUKa B NOXXMAOM BO3pacTe

B. b. Watuno, A. A. boapeukas, W. C. LLlanoBaneHko, T. . BoitHapoBckas, XK. C. ByTbiHew,

Llenb pa6oTbl — 13yyeHue BIMSIHUS AOMOMHUTENBHOTO JIeYeHMst NEHTOKCUMMIIMHOM Ha NoKa3aTenu CTpYKTYpPHO-YHKLIMOHAMb-
HOrO COCTOSIHUS CepALa, OYHKLMKO SHAOTENMS, Ka4eCTBO XWU3HM U pr3ndeckme cnocobHOCTY BOMbHBIX XPOHUYECKON CEPAEYHOI
HEe0CTaTOYHOCTBIO C COXpaHeHHO thpakumelt BbIGpoca NeBoro Xenynoyka.

Martepuanbi u metogbl. PeTpocnekTMBHO No 67 nctopusiv 6onesHel npoaHanuavupoBarni nokasarenu CTpyKTypHO-(hyHKLMOHamb-
HOrO COCTOSIHWSA CepaLa, (hyHKLMIO 3HOOTENNS, KAYECTBO XU3HN 1 hU3NYeckIe CoCOBHOCTU NaLMEHTOB cTapLue 60 net, koTopble
Oblnv nog HabnopeHrem B otaeneHuy kapauonorum 1Y «AHCTUTyT reponTonorum umenn [. ®. Yeborapésa HAMH YkpauHbi»,
37 13 HUX B BOMOMHEHWe K Ba3nCHOI Tepanuu NpUHUMani NEHTOKCMAMNAMH. CTaTucTnieckn pesynstatbl 06paboTtaHsl ¢ npu-
MeHeH1eM npuknagHbix nporpamm SPSS v. 22, Statistica 7.0, MedCalc statical software v. 11.5.0.0. BeposiTHoCTb OLeHVBanm
no t-kputeputo CTbroLeHTa Ans HECBSA3aHHbIX 1 CBSI3aHHbIX BENMYMH C MonpaBkoi BoHgeppoHK, NpoBeaeH KOpPensLMOHHBIA 1
[BYX(HAKTOPHbIN AYCNEPCMOHHBIN aHaNM3.

Pesynkrathl. Bo Bpemsi npobbl ¢ peakTUBHOI rinepemueit YCTaHOBUNM BEPOSITHOE AOMONHUTENBHOE BIUSIHAE NMEYEHUS NEH-
TOKCUEUINIMHOM Ha NOKa3aTeny MakCMMarnbHOrO KPOBOTOKA B MMKpOCOCYAax Mpeansieybsi, XapakTepuayloLme crnocobHOCTb
SHZOTENMS MUKPOCOCYOB K CHTE3Y (hakTOPOB perakcaLm. Y 60mbHBbIX, KOTOPbIe AOMOMHUTENBHO MPUHUMATYW MEHTOKCUMIIVH,
3aper1cTpupoBani JOCTOBEPHO NyuLLIME NOKasaTeny paccrnabnenus Muokapaa NeBoro XenyAo4ka U yMeHbLUEHUE MnepTpodui,
4eM Ha CTaHfgapTHol Tepanun. OTMEYEHO JOCTOBEPHOE YBENMYEHME ANCTaHLMM XOab0bl Ha TPETbEM FOAY NEYeHUs B rpynne
MaLXeHTOB, JONOMHUTENBHO MOMyYaBLUMX MEHTOKCUGMUNNMH. He ycTaHOBNEHa pasHuLa BIMSIHIAS HA KaYECTBO XW3HM BOMbHBIX.

BbiBoabl. [lobaBneHve NeHTOKCMGUNNMHa K CTaHAAPTHOW Tepanuy 60MbHBIM XPOHUYECKON CEPAEYHON HEAOCTaTOYHOCTBI0
C COXpaHEeHHOW COKpaTUTENBbHON CNOCOBHOCTBI0 NIEBOTO Xenyio4Ka NPUBOAUT K LJOCTOBEPHOMY YMEHBLLEHWIO TUNEPTPOtUm
MuoKapa, yyyLIEHUIo ANacToNMYeckoro paccriabneHns, yBenmyeHno 06beMHoON CKOPOCTM KPOBOTOKA B MUKPOCOCYaX Npy
CO3AaHUN PeaKTUBHOMN rUNepeMmm; 3T0, BO3MOXHO, UMEET AOMOSTHUTENBHOE BIMSIHIE HA CTaBUIM3aLMI0 KITMHUYECKOTO TEHEHMS!
3ab0neBaHws, yBENMYEHUE ANCTaHLMM B-MUHYTHOM X0AbObI. MpeacTaBneHHbIE AaHHbIe — AONONHUTENBLHOE NOATBEPKAEHNE
naToreHeTU4eckn 000CHOBaHHON Tepanuy NEHTOKCUDUNIMHOM BONbHBLIX XPOHUYECKOW CEPAEYHON HELOCTaTOMHOCTLIO C
COXPaHEHHOW COKPaTMTENbHOM CNOCOBHOCTBLIO NEBOTO XKENyA0UKa, YTO MO3BOMISIET CYATATL 3TOT Mpenapat NoTEeHUManbHo
NEePCreKkTUBHBLIM 1151 MOCTOSIHHOMO NEYEHNs TakX NauyeHToB.

3axsoptoBaHHs cepLieBo-cyanHHoi cuctemm (CCC), sk-oT
XPOHiYHa cepLeBa HepocTaTHicTb (XCH), 3anuwarotbest
cepes NPOBIAHWX MPUYMH CMEPTi Ta 3HWXKEHHS SKOCTI
XWTTS Ntofei YHaCMiAoK BUCOKOTO pU3NKy 3MEHLLEHHS ¢i-
3UYHUX MOXTMBOCTEN i (PIHAHCOBWX BATPAT NiOLeN y CBITi.
3a gaHumu enigemionoriyHnx JOCnimpkeHb, MOLUMPEHICTb
XCH ctaHoBuTb 1,5-5,5 % y 3aranbHiit nonynswii, To610
Bl 3 #o 15 mnH mogen y caiti [2,10,16]. Ak nokasano
aocnimpkeHHs AMOXA-O-XCH, B eBponenchbkin YacTuHi
Pocincbkoi ®epepauii nowwupericte XCH y gopocnoro
HaceneHHs CTaHoBUTb 5 %, SIKLLIO EKCTPanostoBaTh Ui AaHi
Ha YkpaiHy, TO KinbKiCTb nawjieHTiB i3 maHidhectoBaHo XCH
HabnmkaeTbes [0 2 MIH ocib [2,16].

3a paHumMu HauioHanbHoro gocnimpkeHHs UNIVERS
(2011 p.), y 86,1 % nauienTiB Bikom noHag 60 pokis XCH
noegHyBanacs 3 apTepianbHow rinepTeHsieto (Al), y
86,2 % —iwemiyHoto xBopoboto cepus (IXC),y 24,7 % —
aTepOoCKNepOTUYHUM YpaXeHHAM NepuepuiHnX apTepii,
y 25,2 % - uykpoBum aiabetom (L) 2 tuny, y 86,6 % —
OXUPIHHAM [2].

3a fgaHuMK enigemionoriyHmx AoCnigKeHb, Y CBITi
30iNbLUYETHCA MOLMPEHICT i KinbkicTb xBopyx Ha XCH 3i
30epexeHnMI 3Ha4eHHAMY paKkLii BUKMAY NiBOO LUMy-
Hoyka (XCH 3 @B JILL) y 3aranbHii CTPyKTypi natonorii.
Lle MOXHa NOSICHATW CTapiHHAM HaCeneHHs, 3pOCTaHHAM
MOLUMPEHOCTi 3aXBOPHOBaHb, L0 3yMOBIIOOTH PO3BUTOK
rineptpodii Ta andy3Horo ibposy B Miokapai, XPOHi4HO-
r0 acenTUYHOrO 3ananeHHsl Ta MiKpOLMPKYNSTOPHI 3MiHU
KPOBOTOKY, @ TakoX MOMinWeHHsM MEeTOAIB AiarHOCTMKM
3axBoptoBaHHs [3,12,13].

Baxxrnuge 3Ha4eHHst Mae NoLUPEHICTb Y nonynsuii Al
LU 2 Tuny, oxwpiHHS, aTepocknepoay, ToBTo 3aXBoproBaHs,
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Lo MatoTh CninbHi 3 XCH 3 OB J1LL natoreHeTuYHi MexaHis-
MW BUHVKHEHHS Ta nporpecyBaHHs [1,4,12]. Tak, y gocni-
[PKEHHsIX, o 3piiicHeHi B 1990-2000 pp. (Helsinki Again
Study, 1997; Strong Heart Study, 2000; Cardiovascular
Heart Study, 2001; EPICA, 2002), Busienanm Big 40 %
10 52 % sunagkis XCH 3 ®B J1LL, a B nianiwmx (AMOXA-
0O-XCH, 2014) — 0078 %[3,16]. Y HauioHanbHOMY docni-
mxeHHi UNIVERS BusisneHo, 1o 67 % obctexeHnx manu
XCH 3 ®B il [2].

HwHi BBaxatoTb, Lo XCH 3 PB J1LLl —noLumpeHmi cTaH,
SKUA MaE BaXNMBE MEAMKO-coLianbHe 3HaYeHHs Yepes
30inbLUEHHsI YaCTOTM rocniTanisavii i CMepTHOCTI XBOpUX i3
npvsoay ii Aekomnexcadii. [pU4mHOL0 LbOro € BiACYTHICTb
npenapariB Ans NikyBaHHS 3aXBOPIOBaHHS, 60 YMHHI peko-
MeHzauji nepeabayaloTb NikyBaHHS OCHOBHOTO 3aXBOpHO-
BaHHs 6e3 echeKTUBHOI NaToreHeTUYHOI Tepanii KOHTPOMto
nporpecyBaHHs XCH [2,3,8]. Baxnveum, 6e3yMOBHO, € Bik
XBOPMX, OCKiMbK/ NOsIBa MOPYLUEHb AiaCTOMIYHOI qoyHKLT
nieoro wwnyHouka (J1LU) xapaktepHa ans oci6 Bikom noHaz,
60 pokis. Lle niaTeepmxeHo B BaraTboX AOCMIMKEHHSX,
30KpeMa nig Yac BUBYEHHS 0COBNMBOCTEN reMoanHaMikm
npw HerocnitanbHWX NHEBMOHIsIX [4,6].

Po3swuTok XCH nig Yac umx 3axsoptoBaHb 3yMOBMEHUI
CNiNbHUMM MATOrEeHETUYHYMU MeXaHi3Mamu, Lo MPKU3BOo-
JATb [0 po3BuTKY (hibpo3y Miokapaa, a omke 1 o nigeu-
LLIEHHS! )XOPCTKOCTi 3 PO3BUTKOM AiaCTONIMHOT ANCHYHKLT
niBoro wrnyHouka [7,14]. Hacamnepen mae 3Ha4eHHs po3-
BWUTOK XPOHIYHOrO acenTUYHOro BHYTPILIHbOCYANHHOMO
3ananeHHst 3 NigBULLEHHAM piBHS iHTepnelkiy 6 (IL-6) Ta
¢hakTopa Hekposdy nyxnuH a (PHIM-a), sakui 3aebinbLuoro
peaniayeTbest B MiKPOCYAMHHOMY PYCIli, 3yMOBIIHOYY Mi-
KPOLMPKYNSATOPHI NOPYLLEHHS!, eHAoTeNianbHy AUCEYHKLLO.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ony6nikoBaHo po6oTH, B sikX nokasaHo: PHI-a Bignosi-
JanbHWI 33 aKTUBHICTb BHYTPILLHbOCYANHHOIO 3ananeHHs,
po3’efHaHHs [3-afpeHopeLenTopiB Ta afeHinaTumuknasm,
MOCUMEHHS anonTo3y MiokapAioLMTIB, eHAOTENianbHy Auc-
hyHKUit0, 36iNbLUEHHS Npoaykuii iHayLumbenbHoi NO-CuH-
Tasw, NiABULLEHHS aKTUBHOCTI eHOOTENiHY-1, 3HMKEHHS
KPOBOTOKY Y CKEMNETHWX M'Si3aX, iHCYMiHOPE3UCTEHTHICTb
[9,11]. € Takox poboTH, B SIKUX BCTAHOBWIM NOPYLUEHHS
(PYHKLIOHYBAHHS BHYTPILLIHLOKMITUHHUX CUTHANBHUX NnaT-
¢hopm yepes briokay nepeaaBaHHs CUrHamiB LMKITIYHAM
ryaHosuHmoHodoccatom (UMM®), wo npussoguTb 80
nopyLUeHHs peanisavii edekTiB okcuay as3oTy (3MeHLLeH-
HS oro BiofoCcTynHOCTI), NepencepaHoro Ta MO3KOBOrO
HaTpilypeTuyHux nentugis [5,12].

MeHTOKCMGDINIH Mae Benvky AokasoBy Gasy ans niky-
BaHHSA nepdysiiHUX po3najiB y XBOPKX i3 KOMMMEKCHO
kapaioBackynspHoto natonorieto. [lis npenapary pisHa:
30iNbLUEHHS CMHTE3Y MPOCTALMKIIHY, 3MEHLLEHHS YTBO-
peHHst TpombokcaHy A2 B eHIOTENIanbHUX KIiTUHAX, 3HK-
XEHHS KOHLeHTpaLii hibpuHoreHy y nnasmi kposi, briokaga
¢hochomiectepasn (36inbLUye KOHLEHTPALO LIMKMIYHOMO
afeHo3MHMoHodocdarty y TpomboumTax), briokasa ageHo-
3MHOBMX PELIeNTOpiIB (MiABYLLYE ENACTUYHICTb EPUTPOLUTIB
LUMISIXOM aKTWBaLii NpoLeciB rmikonisy Ta 36inbLeHHs
BMICTY afieHO3MHTprochaTy B MeMbpaHax, Lo 0cobnnso
Ba)XNMBO AN KaninspHOro KPOBOTOKY, € AiaMeTp CyAnHU
MEHLUMI 3a aiameTp eputpouuta) [5,15].

Bigomo, Lo neHTokcudiniH 3gateH iHribysaTy npoayk-
Lito OHMM-0 Wnaxom NpurHiYeHHs TpaHCKpunuii Ha piBHi
reHa in vitro Ta in vivo, 3anobiratoun HagMipHOMY CUHTE3Y
umTokiHy. MigeuieHHs pisHs ®HM-a BinbyBaeTbea nig Yac
3axXBOPIOBaHb, y NATOreHesi SikUx BaNMBY ponb Bidirpae
XPOHIYHE CTepUnbHE BHYTPILIHbOCYANHHE 3ananeHHs,
XapaKTepHe Ans Bik-3aNeXH1X naTonorii (LykpoBuii ajiabet
2 TUny, aTepocknepos i 1noro kniHivHi nposisu, IXC i XCH).
Mpsmuin 38°'s30k Mixx XCH i npogykuieto PHIM-a BCTaHOB-
nexwi y gocnimkenHi B. Levine. [ig Yac BUBYEHHS piBHIB
®HIM-a B cuposartui kposi navjexTie i3 XCH | ®BJILL meHwwe
Hix 35 % aBTOpW BCTAHOBUNM Taki nokasHuku: 115 + 25
oa./mn, y rpyni koHTponto —9 + 3 og./mn, p <0,001) [11].

EdbekTuBHiCTb neHTOKCMiniHy y xBopux Ha XCH
BWBYANW B HW3Li JOCTIDKEHb. TaK, NPU3HAYEHHS LibOro
npenapary B fo3i 1200 mr/goby nauieqtam i3 KM npuaso-
AMN0 [0 3HWKeHHs piBHa PHIM-a y nnasmi, 36inbLieHHs OB
JIW (Bin 26,8 % 0o 38,7 %,p < 0,04)iperpecy kniHiYHNX
cumntomiB XCH. OTxe, MOXHa npunyCTuTy, WO NiKyBaHHS
NEeHTOKCUGDINIHOM MOe BrOKyBaTV NaTOreHETUYHI MEXaHi3-
mu po3sutky XCH 3 ®B JILL.

BesymosHo, natoreHes XCH 3 ®B JLU npuHumnoso
Bigpi3HAETLCA Bif, MexaHiamiB po3suTky XCH 3i 3HUKeHO
cuctoniyHoto doyHkuieto JILL i notpebye npoaoBxeHHs BK-
BYEHHSI NaTOI3iONOrYHNX OCHOB PO3BUTKY ZiaCTOMIYHOI
AvcyHkuii JLL, cBoevacHoi giarHOCTUKW, NPOinakTuki Ta
NiKyBaHHS CynyTHIX 3aXBOPIOBaHb, LLIO € OCHOBOK PO3BUTKY
Liel naTonorii, BaXnNMBUM € TaKOX MOLLYK HOBWX Knacis
nikapcbkux nNpenaparis, CNPSMOBaHWUX Ha NPOinakTuky
Ta nikyBaHHs XCH 3 ®B J1LL.

MeTa po6otu

BuBYeHHS BNNMBY [OAATKOBOTO NiKyBaHHS NEHTOKCUAIni-
HOM Ha MOKa3HWKW CTPYKTYPHO-(PYHKLIOHANBHOTO CTaHy

cepus, GyHKUilo eHaoTenito, SKICTb XUTTA Ta i3nyHi
3patHocTi nauieHTiB i3 XCH 3 ©B J1LL.

Martepianu i MeToAM AOCAIAXKEHHA

PetpocnektnBHo npoaHanisyBanu 67 icTopiit xBopob
naujenTie (29 yonosikis i 38 xiHOK) Bikom noHapa 60 pokis
i3 piarHozamu IXC, gudpysHuii Ta/abo nicnsiHgapKTHUI
kapaiocknepos, XCH 3 ®B Il la-116 ct., NYHA II-Il,
X -1l ct., UA 2 Tuny, atepocknepo3 nepudepuyHnx
apTepin. MNauieHT nepebyBanu nig CNOCTEPEXEHHSM Y
BiaainexHi kapgionorii JY «IHCTUTYT repoHTONOrii iMeHi
0. ®. Yeborapbosa HAMH Ykpaitn» y 2012-2019 pp. i
6ynu obCTexeHi 3a Liel nepiog MiHiMyM Tpuui.

O6panu 37 icTopinn xBopob MawieHTiB, siki 4OAATKOBO
[0 6a3sncHoi Tepanii oTpuMyBanM NeHToKCMdINiH (y nepiog
rocnitanisauii — natpeH B/B kpanensHo 100 mr/goby, kypc
10 gHiB; Hagani npoTarom 3 MicsLiB — NEHTOKCUAInNIH per
0s 800-1200 mr/noby) Yepes HasBHICTb Y HUX NOPYLUEHb
nepudepuYHOro KPOBOOGIry Ha Tri HAsIBHUX 3aXBOPIOBaHb,
aTakox 30 icTopil xBopob navieHTiB Ha CTaHAapTHIN Tepanii
(BeTa-brniokatopw, iHriGiTOpY aHrioTEH3NHNEPETBOPIOBASTL-
HOrO (DEPMEHTY, CTaTWUHW, aHTUTPOMBOTUYHI NpenapaTty,
LIyKPO3HVKyBaribHa Teparnist). 3 aHaniay BUKIToYani XBopyx
i3 BaZjamy cepLeBuX KnanaHiB, 3ananbHuMy ypaKeHHsMU
cepus, KIHIYHO 3HAYYLLOK HEBPOIIONYHOK NATONMOriED
(rocTpi MopyLUEeHHs1 MO3KOBOrO KpoBoOBiry, AUCLMpKyns-
TopHa eHuedanonaris Il ct., gemeHuis pisHoro rexesy),
OHKOMOMYHUMU 3aXBOPIOBAHHAMM, TOCTPUMM WA iHLUMMU
Ba)XK/MU XPOHIYHUMW NATONOriSIMK, L0 MOMK 6 BNMUHYTU
Ha pesynbTaTyi AOCHIMKEHHS; He 3amyyanu B JOCHIMKEHHS
TaKOX NauieHTiB, HECXMMBbHMX [0 MOCTINHOI Tepanii, Wwo
BU3Ha4anm 3a onutyBaHHaM Mopicku-IpiHa.

Ycix nawieHTiB nif Yac KoxHOi rocnitanisavii komnnek-
CHO 0BCTEXYBanM, BM3HA4akouM HasiBHICTb YK BiACYTHICTb
MopyLUEHb reMOAVHAMIKW, CTPYKTYPHO-YHKLIOHAMNBHIX
3MiH cepLisl, enaoTenianbHoT AnceyHkuii. Kputepii giarHosy
XCH 3 ®B JIlU - BUsIBNEHHS NOpYLLEHHSI po3crabneHHs
Ta o3Haku rineptpodii JILL, 36inblueHHs po3mipis niBoro
nepencepas (J1M1) npu HopManbHiN CUCTORIYHIA dyHKLT
JIW (#B MW >50 %), a Takok KniHiYHI 03HakW cepLeBol
HEO0CTaTHOCTI Ta 3MEHLLEHHS! ANCTaHLLT Xoabou 3a 6 xB
MeHLLe Hix 550 meTpi.

MapameTpu LeHTparnbHOi reMoauHaMiku, CUCTONIYHOI
Ta AiacTonivHoi (hyHKLT, CTPYKTYPHO-COYHKLIOHAbHMX 0CO-
6nvBocTel NiBOro LWNyHOYKa Ta Mack Miokapaa NiBoro Luny-
Hoyka (MMJILL) ouiHtoBanM, BUKOPUCTOBYHOYM ABOBUMIPHY
exokapgiorpadito 3 gonneporpadivyHnm SOCIiMKEHHAM Ha
anapari Xario SSA-660A (Toshiba, Anonis) 3a cTaHaapTHOO
METOAMKOHO 3 BAKOPUCTaHHAM Aatumka PST-30BT 3,0 MI'w.

BwvBYanu Taki nokasHMKM: KiHLEBO-CUCTOSIYHIIA, KiHLEe-
BO-AiacToni4HMI po3mip Ta 06’em nisoro wwnyHouka (KCP,
KOP, KCO, KOO), ToBLMHA MiXLLMYHOYKOBOI NEPETUHKM
(MLLT), 3agHbOi cTiHkuM niBoro winyHouka (3CITK) y aiacto-
ny; po3paxoByBanu BiAHOCHY TOBLUMHY cTiHok JILLU. Bernu-
unny KCO, KOO, ynapHoro ob’emy (YO) i hpakLito Bukugy
JIL poapaxoByBany 3a Metogom CiMncoHa (y ABOX B3aEMHO
neprneHaVKyNSpHIX MPOEKLSX), Macy Miokapaa NiBoro Lury-
Houka —3a hopmynoto Penn-convention (R. B. Devereux,
N. Reichek). [ins ouiHioBaHHS AjacTonivyHoi dyHKLIT cepus
BUKOPUCTOBYBanu pekomeHaaLii Heart Failure Association
(HFA) of the European Society of Cardiology (ESC, 2019 p.),

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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Ta6nuusa 1. PiBeHb 06’eMHOI LIBMAKOCTI KDOBOTOKY Mifl YaC CTBOPEHHS! PEaKTUBHOI rinepemii Ha TNi Tepanii neHTokcudiniHom (X £ m)

Moka3sHuK,
OfMHUL
BUMIpIOBaHHSA

Ba3ucHa Tepanis
[lo nikyBaHHA

Ba3ucHa Tepania + neHtokcudinin (n = 37)

o nikyBaHHs Ha Tni Tepanii

MM Bux., nep. og. 4,31 £ 0,16 4,33 £ 0,16 4,35 £ 0,14 0,048 4,32 £ 0,02 4,33 £ 0,01 4,35 £ 0,01 0,079
0,000 0,008
MM max, na. og. 586 + 0,32 599 + 0,30 597 + 0,03 0,000 589 + 0,04 6,04 £ 0,03 6,10 + 0,03 0,000
0,000 0,000
PKK 136,01 + 099 138,56 + 0,94 137,28 + 0,88 0,000 136,32 £ 0,97 139,58 + 0,81 140,14 + 0,82 0,000
0,003 0,000
PKK: peseps kaninsipHoro kpoBoToky; MM: nokasHuk MikpoLmpkynsLyii.
BMBYarM nokasHuKy TpaHeMiTpanbHoro kposoToky (TMK):
MaKcumarbHy WBMAKICTb paHHboro (E) Ta nisHboro nepea- BRnvia ikysaHHs: neHToKCUdiniHOM
cepaHoro (A) HanoeHeHHs J1LL, ixHe cniBeigHoWweHHs (E/A), Fl-(1,197)=5,89,p =0,0161, I - 0,95
PyX GhiBpO3HOrO KinbLA MiTPArNbHOTO KranaHa (iMnynbCHUN 6,06
TKaHrHHUIA gonnep (TDI). BuaHavanm LWBKAKICTb paHHLOro 6.04
(€’) Ta nisHbOrO (a’) AiacToniyHOro pyXy NnarepanbHoro Ta ’
CenTanbHOro CerMeHTa, po3paxoByBan CRiBBIAHOLIEHHS 6,02
E/e’ ona Bu3HaueHHs KiHLeBO-AiacToniyHoro Tucky y JILL 6,00
[7]. Tvck y nereHesil apTepii po3paxoByBarnu 3a WBWAKICTIO
MaKcUManbHoI perypritauii Ha TpUKycniganbHOMy Knanai § 5,98
3a hopmyroto BepHynni, BpaxoBytoun LEHTpanbHU Be- Z 596
HO3HWIA TUCK, LLIO BU3HAYaAETLCA 3a AiaMETPOM i CTYNeHeM
konabyBaHHS HWXHBOI MOPOXHUCTOI BEHW. BumiptoBaHHs 594
iHOeKCyBany O MIOLLi MOBEPXHi Tina, Ky po3paxoByBanu 592
3a chopmynoto [Arobya.
CyavHHy (YHKUIO eHaoTenito BU3HaYanm MeTonom 5,90
nasepHoi 4onnepiBCbKOi noymeTpii Ha anapari Transonik 5,88

(CLUA) 3a po3pobneHow HaMu METOAUKOK (naTeHT
Ne 2001074868). OuiHtoBanu 06’eMHy LIBWAKICTb LIKIpHO-
0 KPOBOTOKY B AiNsHLi cepeaHboi TPETUHW BHYTPILUHBOT
NOBEpXHi Mepeannivys y Crokol, a Takox Nicns yHKLo-
HarnbHOI NPobK 3i CTBOPEHHSIM PeaKTUBHOI rinepemii, Lo
XapakTepuaye 30aTHICTb €HAOTENito A0 CUHTE3Yy eHAo-
TenianbHWX hakTopiB penakcauii. PeakTeHy rinepemito
CTBOPHOBANN LLMISIXOM CTUCKAHHS CyAWH Mrieya npoTsaroM
3 XB i3 TMCKOM y MaHXeTi, Lo Ha 50 MM pT. CT. nepeBuLLye
piBeHb CUCTONIYHOMO apTepiansHoro Tucky. OuiHtoBanu
nokasHuk Mikpouwmpkynauii (NM) oo cTuckaHHs nnevosoi
apTepii, MakcuMarnbHoi 06’eMHOI LIBMAKOCTI KPOBOTOKY Ha
niky peakTUBHOI rinepeMii, po3paxoByBanu pe3eps Kaninsp-
HOrO KPOBOTOKY 3@ hOpMYToto:

PKK = M makc/TM Bux x 100 %.

[epeHOCHICTb (i3NYHOr0 HaBaHTaXEHHS BMBYanNM 3a
[0MOMOTOt0 TECTY 3 6-XBUMMHHOK X0abb0t0. CamonouyTTs
OLiHtoBan 3a pesynsratamn MiHHECOTCHKOro onuTyBarb-
HUKa SIKOCTi XWTTS, B SKOMY OKPEMO BpaxoByBanu 6anm
3a 4 kpuTepiamm: Gi3nyHi MOXIMBOCTI XBOPOTO, EMOLLlHI,
3ararbHi, MeauyHi daktopu.

CTaT1CTUYHO pesynsTaTi JOCTIMKEHHS onpaLtoBany,
3acTocyBaBLUM NpuknagHi nporpamu SPSS v. 22, Statistica
7.0, MedCalc statical software v. 11.5.0.0. g yac aHaniay
BpaxoByBasny xapakTep po3noainy faHux. CepenHi nokas-
HVUKM OBCTEKEHMX MALliEHTIB BU3HAYaNM 3a JOMOMOIOH
Office Excel 2007, Microsoft. BiporigHicTb mMixrpynosux
pi3HMUb ouiHoBanu 3a t-kputepiem CTblogeHTa Ans
HEMOB'sI3aHNX BEMWNYMH, BiPOTiAHICTb BiMIHHOCTEN NOKa3-
HWKIB, LLO OTPMMaHI Mif Yac NOBTOPHWX BUMIPIOBaHb, — 3a
fonomoroto t-kputepito CTblofeHTa Ans NoB'S3aHNX BEN-
YWH, BIPOTiAHICTE MHOXUHHWX MOPIBHSHL OLiHIOBanu Post
Hoc kpuTepiem i3 nonpaskoto BoHgeppoHi. BrkoHanw ko-
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BaaucHa Tepanis

Puc. 1. Bnnus nikyBaHHs NEHTOKCUAiNiHOM Ha MOKa3HIK MakCMarnbHOTO KPOBOTOKY B MIKPOCYANHAX

nepeannivys nicns npobu 3i CTUCKaHHAM NNe4oBoi apTepii

penauinHniA aHania. [ins 06’eKTMBHOMO NOPIBHAHHS BNAMBY
NiKyBaHHS NEHTOKCCINIHOM Ha (PYHKLIIOHANbHI MOXITMBOCTI
xBopux Ha XCH 3i 3B J1LL i BU3HaueHHs MexaHi3MiB Liboro
BNNVBY BUKOHANM ABOAKTOPHWUI AUCNEPCiiHWIA aHani3, K
(hakTop | B3snu goagatkose nikyBaHHS NEHTOKCUGINIHOM,
Ak paktop || — NOBTOPHI BUMIpIOBaHHS (chakTop BnMBY
TpvBanoi 6asncHoi Tepanii).

Pe3yabTati

BuvsiBnv BiporigHMIA BNMB Ha XapakTEPUCTUKK MIKpOCY-
JVHHOTO KPOBOTOKY i TpuBarnoi 6asucHoi Tepanii, Ta fo-
[aTKoBOI Tepanii neHTokcudiniHom (mab. 1). 3a paHnmm
ABOHAKTOPHOrO AUCMEPCIHOMO aHanidy BU3Ha4MIK Bipo-
MiQHWIA [OAATKOBUI BMIMB MEHTOKCUINIHY HA MOKa3HMK
MaKCMMasbHOro KPOBOTOKY Mif Yac Npobu 3i CTUCKAHHAM
nne4oBoi aptepii (puc. 1).

BuBunnu nokasHuku giactonivHoi doyHkuii J1LL go ta Ha
TN NEPIOANYHOrO NiKyBaHHS NeHTOKCMdiniHoM. Bussunu,
wo B nauieHTiB i3 XCH Ha Tni nikyBaHHs NoninLytThCA
MOKa3HUKK, KOTPi XapaKTepuayioTb AiaCTOMiYHY (YHKLtO
miokapga J1LL: BiporiaHo 30inbLUyeThCS LUBWUAKICTL paHHBOTO
po3cnabneHHs cenTanbHOro # nateparbHOro cermeHTa
ibposHoro KinbLsg MiTpanbHOro knanaxa, BiporigHO
3MeHLUYEThCS BigHowWweHHs wemuakocTti TMK go wenakocTi
po3crnabneHHst MiTpanbHoro kinbus (E/e’), wo onocepen-
KOBaHO CBIYUTb MPO 3HWKEHHS KIHLIEBOMO AiacToNiYHOMo

BaawucHa Tepanis + neHTokendinin
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OpurnHanbHble UCCAEAOBAHUA

Ta6nuuga 2. MokasH1KK giacToniyHoi dyHkwii Miokapaa ML y xsopux Ha XCH 3 ®B J1LU Ha Tni nikyBaHHA neHTokcudiniHom (X £ m)

Moka3sHuK,
oAvHMLi

Ba3ucHa Tepanis (

[lo nikyBaHHA Ha Tni Tepan [lo nikyBaHHs

BasucHa Tepania + neHtokcudinid (n =

Ha Tni Tepanii

BUMIPIOBaHHSA

E, mlc 071£037 069031  068+003 0133 069035  068+02 067037 0108
0,057 0,019
A, mlc 082+038 081 +031  08+003 0545 082029  082+02  08+02 0771
0,674 0,724
E/A 088+ 005 087 +004 086 +004 0572 089+007 087 +006 08 +054 0316
0,157 0,129
E'sept., ow/c 560 + 028 56502 567028 0338 566+ 027 594025  614+025 0000
0,091 0,000
E'lat., wic 733+ 057  734+053  731:048 0806 848 + 044 853 +039  868+041 0648
0,861 0,049
Ele 1064 + 075 1037 + 064 1023 + 063 0,149 879+ 059 841045  817+025 0044
0,044 0,000

Ta6nuus 3. MokasHukn MopdhodyHKUioHanbHOMo cTaHy Miokapaa JILL y xsopux Ha XCH 3 ®B LU Ha Tni nikyBaHHs neHTokcudiniHom (X £ m)

MokasHuk,
OAMHULI BUMipIOBaHHSA

Ba3sucHa Tepanisi (n = 30) BasucHa Tepania + neHtokcudinid (n = 37)

o nikyBaHHa | Ha Tni Tepanii o nikyBaHHa | Ha Tni Tepanii

inn, cm/m?

MLUM, cm

3CNu, cm

BTC

KCO, m

KOO, mn

Cl, mn/m?

®B, %

IMMIX, r/m?
LWsuakicts TP, m/c

Tuck B JTA, MM prT. CT.

2,26 + 0,06 228 £ 0,005 235+ 0,05 0,285
0,008
1,32 + 0,04 1,27 + 0,04 1,25 + 0,04 0,000
0,000
1,19 + 0,03 1,15 + 0,03 1,19 + 0,03 0,000
0,914
0,53 + 0,02 0,51 + 0,01 0,52 + 0,02 0,000
0,322
4412 £ 2,27 40,41 £ 1,86 38,56 + 1,67 0,002
0,000
99,93 + 4,51 95,87 + 3,73 94,90 + 3,53 0,004
0,002
30,14 + 1,28 29,92 + 1,10 30,42 + 1,10 0,709
0,643
57,73 + 3,98 64,11 + 3,88 64,62 + 3,67 0,018
0,000
157,51 + 10,11 146,06 + 829 144,87 + 744 0,000
0,013
241 £ 0,09 2,23 £ 0,94 2,19 £ 0,09 0,298
0,199
29,27 + 1,83 26,62 + 1,68 2528 + 1,67 0,380
0,195

i

222+ 004 222003 217 £007 0988
0,374
129+ 004  123£003  121£003 0000
0,000
118£003  116£002  115£002 0017
0,002
047 £ 001 047 £ 001 046 £ 001 0,039
0,012
4367 £ 205 3947 171 3554+ 1,65 0,000
0,000
99,04 + 406 9661 + 328 9444 + 1,65 0,002
0,001
2004 £ 113 2049 £ 103 3043 £ 097 0359
0,021
60,11 £ 257 6518 + 227 6453 + 1,17 0,000
0,000
16378 + 7,11 151,05 £ 545 146,06 + 504 0,000
0,000
229+ 008 224008 212007 0552
0,066
2700 £ 149 2534 + 121 2421+ 1,16 0,263
0,059
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Tucky B I (mabn. 2). LWob po3ginutv BNnmB daktopis
nikyBaHHs neHTokcudiniHOM i 6asucHoi Tepanii Ha npoLecy
poscrnabnerHs miokapaa 1L, BukoHann ABOGaKTOPHMI
aucnepcinHui aHanis. BetaHoBunm BiporigHWii BNAme
thaktopa 1 (nikyBaHHS NEHTOKCUCDINIHOM) HE3ANEXHO Bif,
6aaycHOi Tepanii Ha LUBAKICTb po3crnabneHHs natepanbHol
crinku J1LL, cniBeigHoWweHHs E/e’ (puc. 2).

Mig yac ananidy pesynsratie ExoKI™ BusiBunu: nai-
€HTW, SIKi oTpumMyBanu i 6asucHy Tepaniio, i LofaTkoBO
NEHTOKCUMINIH NPOTArOM KiflbKOX MICALIB LIOPIYHO Y
3B'S13KY 3 MOPYLIEHHAMU NEPUPEPUYHOrO KPOBOODiry,
Marnm BiporigHe 3MEHLLEHHs 06’ eMiB, MOKPALLEHHS CKOPOT-
NWBOI 3AaTHOCTI, 3MeHLLEeHHs rinepTpodii JILL nopiBHaHO
3 MoYaTKoBUM eTanom obcTexeHHs (mabn. 3). Tinbku y
rpyni, NaLieHT KT OTPUMYBanM NEHTOKCUAINIH, BUSIBUAK
BiporigHe 36inbweHHs Cl Ha TpeTboMy poui nikyBaHHS.
3a gaHMMK ABOGhaKTOPHOrO AMCMEPCINHOMO aHanisy Bu-
3HaUMNK BIPOTIAHWIA BNAVB NiKYBaHHS NEHTOKCMINIHOM
Ha BTC JILL.

Pesynibtat Tepanii — BiporigHe 36inbLueHHs AncTaHLji
xofbbu, 3a AaHUMK TECTY 3 6-XBUIMHHOK X0Abboto, 3
258,52 + 9,05 m go 266,32 + 0,78 m (p = 0,009) 3a
TPU POKY NiKyBaHHS Y rpyni neHTokcudiniHy Ta 3 259,45 +
9,56 M 10 258,07 + 9,69Mm (p = 0,305)y rpyni cTaHaapT-
HoI Tepanii. BU3Haumny TakoX 3MEHLLIEHHS! OLLIHKV CaMomno-
4yTTS 3a pesynsratamu MiHHECOTCbKOrO OnuTyBarnbHMKa
AKOCTI XNTTA 3 74,86 + 0,47 6anago 71,31 + 0,78 6ana
(p = 0,000) 3a Tpu pokw NikyBaHHS y rpyni MEHTOKCUINIHY
Ta374,71 £ 1,46anapo71,90 + 0,57 6ana(p = 0,001)
y rpyni cTaHgapTHOI Tepanii; OLiHKa SKOCTi XMTTS nauieH-
Tamu He BiApisHAnacs y rpynax AOCHimKeHHS.

06roBopeHHs

Binomo, wwo xopi Ha XCH 3 OB J1LL matoTb 03Haku eHgoTe-
nianbHOT ANCDYHKLT, SKY HUHI BBaXat0Tb OAHIEH0 FONOBHNX
MPUYNH NOTIPLUEHHS NMEPEHOCHOCTI HaBaHTaxeHHs. Lle
MOB’A3aHO 3i 3MEHLUEHHAM Ba3oaunarauiiHoro pesepsy

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .



Api6HUX apTepiii Ta aptepion. Tak, nig Yac ¢ianyHoro Ha-
BaHTaXeHHS B HOPMi 30inbLLYETLCS KPOBOTIK Yepes M'sau,
ki npautotoTh. Lle BinbyBaeTbca BHACMIZOK PO3LLMPEHHS
MIKPOCYOMHHOrO pycna, o 3abe3neyyeTbcs eHaoTenin-
3arexHOK BasoaunaTtauiero y BignoBigb Ha 30inbleHHs
aktueHocTi NO-cuHTasw, i BugineHHs okeugy asoty (NO),
LU0 BUKMMKae po3cnabneHHs.

Y Garatbox JOCRigKEHHSX NoKa3aHo, L0 NEHTOKCK-
inin noninwye dyHkuito exgotenito npu XCH wnsxom
peanisauii Kinbkox MexaHi3miB: NiABULLEHHS CUHTE3Yy
npocTauukniHy — nigrpumka NO-He3anexHoro MexaHiamy
€HA0TenionpPOTEKLi, 3HWKXEHHS CMHTE3y TPOMOOKCaHYy,
3HUXEHHS aKTWBHOCTI BHTPILUHbOCYAMHHOTO 3ananeHHs
BHacnigok brnokaau cuHTesy haktopa HeKpo3y MyXIuH,
MONIMWeHHs NVMHHOCTI Ta PIAUHHMX XapakTepucTuK
¢hopMeHMX enemMeHTIB KPOBI, LLO € OCHOBHOK MPUYUHO0
MOXMMBOrO 3HWXEHHS 06’ €EMHOI LIBUAKOCTI KPOBOTOKY Ta
nopyLeHHs1 nepdpyaii opraHiB i TkaHuH [15]. Y Hawwomy
[OCRIAXEHHI NokasaHo: NikyBaHHS NEeHTOKCUMINiHOM
30inbLUye peakLilo CyauH Ha npoby 3 peakTUBHOM rine-
pemieto, Lo hakTUYHO € eKCNEPUMEHTANBHOK MOAENH0
KOpOTKOYacHoI iemii. Came NoKasHUK MakCMMansHOro
KPOBOTOKY N 4Yac npobu 3 peakTUBHOI rinepemieto
XapaKTepuaye 3AaTHICTb MIKpOLMPKYNATOPHOrO pycna
pearyBaTy Ha iLLeMiYHi Nogji LWNSXOM 36inbLUEHHS CUHTE3Y
¢hakTopiB penakcavii.

Bigomo, Wwo npouec poscnabrneHHs Miokapaa BuU3Ha-
YaeTbCA LUBUAKICTHO aKTUHMIO3VMHOBOI AMCOLliaLii (akTuBHa,
€HeprosanexHa YacTuHa penakcadii) Ta po3TaryBaHHAM
€NnacTUYHMX CTPYKTYP MioKapaa, Lo CTUCHEHI nif Yac cu-
cTony (NacvBHa, EHeproHe3arnexHa YacTHa penakcadlii).
OueBnaHO, NpW MIKPOCYAMHHIA HELOCTATHOCTI HasiBHa
TKaHWHHA TiMOKCisl, LU0 3yMOBIHE iCTOTHE 3HIDKEHHS METa-
6oniyHoro pesepBy Miokapaa, MpU3BOAUTL A0 NOPYLUEHHS
€HEepro3anexHoro npoLecy po3cnabneHHs miokapaa Ta
PO3BUTKY AiacTonivyHoi ANCAYHKLIT. Y pasi eHgoTeniansHoi
ANCEYHKLIT M'A31, L0 NPaLooTb, He OTPUMYHOTbL JocTaT-
HbOro 06’eMy KpoBi. Lie npr3BoanTL 40 NiABULLEHHS ONopy
KPOBOTOKY, 30iNbLUYH04M HaBaHTaxeHHs Ha JILL, 3ymosnitoto-
Yy NporpecyBaHHsl rinepTpoddii Ta NiABULLEHHS XXOPCTKOCTI
MiokapAa, a oTke CrpuumHse e Binblue ynoBinbHEHHS
poscnabnenHs J1LL i ninBULLEHHS TUCKY 1070 HAMOBHEHHS.
Yum Baxuya eHgoTenianbHa AMCEYHKLIS, TUM BUP@XeEHiLLi
CYMMTOMM MOraHoi CTEPMHOCTI HABAHTAXEHHS, TOMY Npena-
part i3 JoBefjeHUM BMIMBOM Ha (OyHKLi0 eHA0TeNilo Moxe
MaTty BNAMB Ha (i3YHi MOXMNBOCTI XBOPUX.

Y Halomy JOChifgXeHHi nokasaHo, Lo AoAaBaHHS
neHTokcuginiHy go 6asucHoi Tepanii cnpuse nonin-
LUEHHI0 MpOLeCiB penakcawii Miokapaa Ta 3MEHLLEHHIO
o3Hak rineptpodii JIL, BiporigHWit BNAUB NikyBaHHS
NEHTOKCMEINIHOM BU3HAYMMU TakoX Ha nokasHuk BTC
JIW, SKkui iHGhopMaTUBHILLE XapaKTepU3ye reOMEeTPUYHI
3MiHu rinepTpodoBaHOro Miokapaa LunyHouka. igTeep-
IDKEHHSM MO3WTUBHOTO BMNMBY Ha CTaH xBopux Ha XCH
3 OB J1LU € BiporigHe 36inbLUeHHs gucTaHLii 6-XBUIMHHOT
xonbbu y rpyni nauieHTiB, ski 4OAATKOBO OTPUMYyBany
MEeHTOKCUINIH.

BucHoBKH

1. [logaBaHHA NeHTOKCU®IiNiHy A0 cTaHAapTHOT
Tepanii XBOpMX Ha XPOHIYHYy cepLeBy HeOOCTaTHICTb 3i
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Puc. 2. Bnnus nikyBaHHs1 NEHTOKCUINIHOM Ha WBMAKICTL poscnabneHHs natepanbHOi CTiHKN
NBOTO LUMYHOYKA B 30Hi MITPANbHOTO KinbLisl y hady paHHbOI f[iacTonu (a) Ta Ha CMiBBIAHOLLEHHS
wamakocTi TMK o wewnakocTi poscnabnerHs MiTpanbHoro kinbus (6).
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Puc. 3. BnnuB nikyBaHHs NEHTOKCUMINIHOM Ha BiAHOCHY TOBLUMHY CTiHOK JILLI.
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[MinBuLLIEHa XOPCTKICTb apTepin — BaXNWBUIA (DAKTOP, LLO BU3HAYAE CEpLIEBO-CYANHHWNIA pu3uK. MigBULLEHNIA BMICT 3aranbHoOro
romoumcteiny ('LL) BUSIBUBCS HE3aNEXHNM YUHHUKOM PU3NKY CepLEBO-CyanHHIX 3axBoptoBaHb (CC3). KniHiuHi focnimkeHHs ans
OLiHIOBaHHS 3B'A3KY MixX 'L i wBKAKicTio nowmpeHHs nynbcosoi xsuni (LUMITX) nokasyroTb Cynepeynusi pesynsraty.

MeTa po60TK — OLHMTW NOLIMPEHICTb rinepromoumcTeinemii (ML) cepen nauieHTIB i3 M'SKO Ta NOMIPHOK apTepianbHOK
rineptensieto (Al') i BnnmB [T Ha XOPCTKICTb CyANHHOT CTIHKW.

Marepianu Ta meToau. Pobota BukoHaHa B pamkax gocnigxerHs XINCTEP B YkpaiHi. Y gocnimkeHHs 3anyunnv 40 nauieHTis i3
|'i Il ctyneHem AT (cepenHit piBeHb odpicHoro cuctoniyHoro (CAT)/giactoniuHoro (OAT) apTepiansHoro Tucky — 155,88/92,60 +
1,63/1,43 mm pr. c1.), YCC - 71,40 + 1,29 yn/xe. CepepHin Bik xBopux cTaHoBuB 55,85 + 2,09 (26-74) poky. Oci6 i3 piBHEM
'L 210 mkmonb/n Bu3Havanm sik nauienTis i3 [Tu (H-tun AT). XKopcTkicTb cyamH BuaHadanu 3a LUMMX.

Pesynkrartu. Ha novatky gocnigkenHs 75 % (30 nauieHTiB i3 m'sikoto Ta nomipHoto Al) ocib manu H-tun Al i3 nigsuiieHnm
pieHem 'LL. Mauientn 3 H-tunom Al (I'Tw) Ta Al 6e3 Ty He BigpisHanucs 3a Bikom, TpueanicTio Al ane manu 6inbLuy macy Tina,
iHoexc macu Tina (IMT). Odpichnin CAT y nauieHTi i3 H-Tunom Al™ Ha noyatky Ta Yepes 6 MiCsiLiB NikyBaHHS BUALLIA NOPIBHSAHO 3
xBopumm 6e3 Iu: 156,45 + 1,04 mm pr. cT. npotn 152,55 + 1,41 mm pr. cT. Ha noyarky (p < 0,05)i 130,65 + 0,96 MM pT. CT.
npotn 126,97 + 1,08 MM pr. cT. yepes 6 micauis (p < 0,05). IMT Ha noyaTky focnimKeHHs B nauieHTis i3 H-Tunom Al cTaHOBMB
30,72 £ 0,39 kr/m? npotn 28,34 + 0,69 kr/m? y xsopux 6e3 Iy (p < 0,05). MauieHTn 3 H-Tnom AT riplwe gocsirani LinboBux
piBHiB AT Ha Tni NikyBaHHSA Ta Manu BICOKI NMOKa3HWKN apTepiarnbHOro TUCKy Ha noyartky. MauienTu 3 H-tunom Al” nopiBHSHO 3
xBopumm 63 L Manu BUpaxeHiLLy iHCYNiHOPE3NCTEHTHICTb (3a piBHeM iHaekcy HOMA), MeHLuy LLIK® Ha novaTky Ta HanpukiHLi
nikyaHHs1. 3a gaHumu JMAT, fo noyatky nikyBaHHs navieHTy 3 H-tunom Al nopiBHsiHO 3 xBopumu Ha A" 6e3 'L, manu BiporigHo
BuLLmiA piseHb CALL lMicns perpeciitHoro aHanisy piseHb romoumcTeiHy acouitoBascs 3i LUMMXen He3anekHo Bif CTYNEHS 3HUKEHHS!
AT (LLUMMNXen (6 micauis), m/c, B = 0,307, p = 0,001).

BucHoBku. Y 75 % nauieHTis 3 A" giarHocToBaHa rinepromoumcTeiHemisi. PiBeHb roMOLMCTETHY acOLinOBaHWIA i3 XXOPCTKICTIO
CyOVH He3anexHo Bif PiBHA 3HKEHHS apTepianbHOro TUCKY.

Association between H-type arterial hypertension and vascular stiffness (a pilot study)

Yu. M. Sirenko, O. L. Rekovets, 0. 0. Torbas, S. M. Kushnir, O. Yu. Sirenko

Increased arterial stiffness is an important determinant of cardiovascular risk. Elevated total homocysteine (HC) levels appeared
to be an independent risk factor for cardiovascular disease (CVD). To date, clinical studies on the relationship between HC and
pulse wave velocity (PWV) assessment have shown conflicting results.

Aim. To estimate the prevalence of hyperhomocystinemia (HHc) among patients with mild to moderate arterial hypertension and
the effect of HHc on the vascular wall stiffness.

Materials and methods. Our study was carried out as a part of the HYPSTER study in Ukraine. The study included 40 patients
with | and Il degree of arterial hypertension (AH) (average office systolic blood pressure (SBP)/diastolic (DBP) — 155.88/92.60 +
1.63/1.43 mm Hg), heart rate — 71.40 + 1.29 beats/min. The average age of the patients was 55.85 + 2.09 (26-74) years.
Patients with HC levels 210 umol/l were defined as patients with H-type AH (HHc). Arterial stiffness was determined by PWV.

Results. We found that at the beginning of the study, 75 % (30 patients with mild and moderate hypertension) had H-type hypertension
with an increased level of HC. Patients with H-type AH and AH patients without HHc did not differ in age and AH duration. At the same
time, patients with H-type AH had higher body weights and BMI. Office SBP in patients with H-type hypertension was higher compared
to patients without HHc (156.45 + 1.04 mm Hg vs. 152.55 + 1.41 mm Hg at the beginning (P < 0.05) and 130.65 + 0.96 mm
Hg vs. 126.97 + 1.08 mm Hg after 6 months (P < 0.05)) of treatment, respectively. BMI in H-type AH was 30.72 + 0.39 kg/m?
vs. 28.34 + 0.69 kg/m? without HHc (P < 0.05) at the beginning of the study. It was difficult to achieve target levels of BP in
the patients with H-type hypertension during the treatment and they had high initial blood pressure values. In contrast to the patients
without HHc, H-type AH patients had a more pronounced degree of insulin resistance (according to the HOMA index), lower GFR
both at the beginning and at the end of the treatment. According to ambulatory BP monitoring, H-type AH patients presented with a
significantly higher SBP level before starting the treatment compared to those with AH without HHc. The regression analysis revealed
an association between HC and PWVel, regardless of the degree of BP reduction (PWVel (6 months), m/s, B = 0.307,P = 0.001).

Conclusions. Hyperhomocystinemia was observed in 75 % of patients with arterial hypertension. Homocysteine levels were
associated with vascular stiffness, regardless of the reduction in blood pressure level.
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H-Tun apTepranbHOW rMNEpTEH3UU U CBA3b C XXKECTKOCTbIO COCYAOB
(nMAOTHOE McCcAepOBaHME)

10. H. CupeHko, 0. A. Pekosel, E. A. Top6ac, C. H. KywHup, A. 1. CupeHko

[NoBbILLEHHas KECTKOCTb apTEPUiA — BaXKHbIN hakTop, ONpeaensioLLii CepAeYHO-COCYANCTbIN pUCK. MOBbILLEHHOE COAepKaHue
obuero romoumctenHa (I'LL) okaszanoch HesaBMCUMbIM (HAaKTOPOM puUCKa CepAeYHO-cocyaucTbix 3abonesanuin (CC3). KnuHu-
Yeckne 1ccrnefoBaHus Ans oueHku cesaun mexay L v ckopocTblo pacnpocTpaHeHns nynbcoBoi BonHel (CPIMB) nokasbisatoT
MPOTUBOPEYMBLIE pe3ynbTaThl.

Llenb paboTbl — OLEHUTL pacnpoCTpaHEHHOCTb rMnepromoumcTenHemun (ML) y naLMeHTOB C MSArKOM 1 ymepeHHo! Al 1 BnvsiHre
[Ty Ha XXECTKOCTb COCYAUCTON CTEHKN.

Marepuansi n MeTogb!. ViccnenosaHye BbinonHeHo B pamkax uccnenosanus XUMNCTEP B YkpauHe. B uccnenosanue BkrtoveHs! 40
naumeHToB ¢ | v Il ctenenbto Al (cpeaHuii ypoeeHb odprcHoro cuctonmyeckoro (CAL) amactonmnyeckoro (DAD) AL —155,88/92,60 +
1,63/1,43 mm pr. c1.), YCC - 71,40 £ 1,29 ya/mMuH. CpenHuid BospacT BonbHbIx coctasun 55,85 + 2,09 (26-74) roga. Mauw-
€HTOB ¢ ypoBHeM 'L} 210 Mkmonb/n onpeaensnm kak 6onbHbix ¢ Iy (H-tun AlN). XKéctkocTb cocynos onpegensinu no CPTB.

Pesynkrartbl. B Hauane nccnegoeanus y 75 % (30 naumeHToB ¢ MSrKo 1 ymepeHHoi Al) 6onbHbIX AnarHocTypoBaH H-tun Al
C NoBblLLeHHbIM ypoBHeM I'Ll. MaumenTsl ¢ H-tunom Al (ITTw) n Al 6e3 [T He oTnryanmuck No Bo3pacTy, AnuTensHOCTH Al HO
nmenu GonbLuyo Maccy Tena, uHaekc maccol Tena (MMT). OdmcHoe CALLy naumneHToB ¢ H-tunom Al B Havane v vepes 6 Mecsi-
LIeB NeYeHust BbiLLe Mo CpaBHEHMIO ¢ 6onbHbIMK 6e3 [Tw: 156,45 + 1,04 mm pr. cT. npots 152,55 + 1,41 MM pT. CT. B Havane
(p < 0,05)1 130,65 + 0,96 mm pT. cT. npoTnB 126,97 + 1,08 MM pT. CT. yepes 6 mecsues (p < 0,05). UMT B Havane uccne-
JoBaHus y naumeHTo ¢ H-tunom Al coctasnsn 30,72 + 0,39 kr/m?npotue 28,34 + 0,69 kr/m?y 6onbHbix 6€3 [Ty (p < 0,05).
MaumeHTbl ¢ H-Tunom Al xyxe gocturany Lenesblx ypoBHen ALl Ha (hoHe NedeHns 1 M3HavanbHO MMEnM BbICOKUE nokasaTeni
AL. MaumenTsl ¢ H-TNom Al no cpaBHeHMI0 ¢ nauneHTamm 6e3 My uvenu 6onee Bbipax)eHHy0 CTENEeHb UHCYNMHOPE3NCTEHT-
HocTm (no ypoBHto nHaekca HOMA), meHbluyto CK® 1 B Hauane, v B KoHue nedexns. Mo ganHeim CMALL, fo Havana neyenus y
nauueHToB ¢ H-Tunom Al no cpaBHeHwto ¢ 6onbHbIMM A" 6e3 'L 3aperucTpupoBaH A0CTOBepHO 6onee BbICOkMIA ypoeHb CAL.
lNocne perpeccroHHOro aHanmaa ypoBeHb romMoLmcTenHa accoummposarcs co CPINBan He3aBrUcMO OT CTENneH CHkeHns ALl
(CPMBan (6 mecsues), mic, B = 0,307, p = 0,001).

BbiBoabl. Y 75 % nauueHToB ¢ Al oTMeyeHa rinepromMoLmcTenHemMms. YpoBeHb roMOLMCTEMHA aCCOLMMPOBAH C KECTKOCTbIO

COCyA0B HE3aBUCUMO OT YPOBHA CHUXKEHUA apTepuarbHOro AaBneHud.

lNowupeHicTb apTepianbHOI rinepTeHsii NpU3BoanTL 40
TSKKWMX HacnipkiB abo ycknagHeHb, SIK-OT MOPYLLEHHS
MO03KOBOro kpoBoobiry, iHapKT Miokapaa, cepuesa
HEeOoCTaTHICTb. Yepes CyKymnHiCTb akTopiB puanky, Lo
MoB’'s3aHi 3i cnocoboM XMTTS, Ta CynyTHIX 3aXBOPIOBaHb
PU3VK yCKNaaHEHb ICTOTHO 3pOCTaE.

MMipBuLLEHA XOPCTKICTb apTEPIN — BaXIMBUIA hakTop,
LLIO BU3HaYae cepLeBO-CyauHHMI pu3mk [1]. XopcTkicTb ap-
Tepin MOXHa BUMIPSTY 3@ LOMOMOTOH0 LLIBUAKOCTI NOLUMPEH-
Hs nynbcoBoi xauni (LLIMMX), siky BBaxatoTb NOKa3HUKOM
cepueBo-cyauHHoro (CC) puauky, BoHa BKkITto4eHa B €Bpo-
nevcbKi pekoMeHaaLii 3 NikyBaHHS apTepianbHoT rinepTeHaii
[2]. NMonepeaHi pocnimkeHHs nokasanu: LUMMX — cdaktop
PO3BUTKY CepLieBO-CyaNHHUX NoAint [3]. MigBULLEHUIA BMICT
3aransHoro romouucteiny (I'Ll) BusiBUBCS HesanexHum
thakTopom pu3nKy cepLieBo-CyanHHIX 3axBoproBaHb (CC3)
[4]. OnybnikoBaHO YMMano KMiHiYHMX LOCHIMKEHb LLOAO
ouiHoBaHHA 3B'a3ky Mix 'L i WMMX, ane ui nonepeaHi
JOCRimKeHHs fanu cynepeynusi pesyneratu [5-7].

Ak Bigomo, B YkpaiHi Hanbinblua cMepTHiCTb Big
CepLEeBO-CyANHHMX MO NOB’si3aHa came 3 NOPYLUEHHSM
MO3k0BOro kpoBoobiry. OcTaHHiM Yacom yce BinbLue ysaru
npuainaTb acouialii Mix GioxiMiYHMMM NOKa3HMKaMK
KPOBi Ta PO3BUTKOM iLLEMIYHOTO iHCYNbTY. [JocnimKeHHs
KUTaCbKMX Y4eHWX nokasanu, wo 75 % nauieHTis i3 ap-
TepianbHoto rineptensieio (Al) Manu nigBULLEHUI piBeHb
rOMOLMCTEIHY B cupoBaTLi KpoBi [8]. BoHn HasBanu Taky
rineptensito H-tvn Al Y gocnigkeHHsIX BUSIBIIM 3B'S30K
H-tuny Al i po3BUTKY MOBTOPHWX iLUEMIYHUX MOPYLUEHb
MO3KOBOTO KpOBOOBiry.

BeaxatoTb, Wo nauieHtn 3 Al i rinepromouucTeie-
mieto (Iy) yactiwe manu CC3 Ta LepebpoBackynsipHi
3aXBOPIOBAHHSI, OOHaK MexaHi3MW B3aeMOogii Mix apTepi-
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anbHum Tckom (AT) i piHem 'Ll npu CC3 3anuwatotbes
He3po3yMinumu. Maso XTo 3 [OCTiAHMKIB OLHIOBAB 3B'130K
[OCArHeHHs LinboBoro pisHs AT i piBeHb 'L 3anexHo Big
JKOPCTKOCTI CYANHHOI CTiHKN.

MeTa po6oTtu

OuiH1TV NOLUMPEHICTb rineproMoLucTeiHeMi ceper navieH-
TiB i3 M’sKOI0 Ta nomipHoto Al i BNnMB rinepromouucTeiHemii
Ha XXOPCTKICTb CYAUHHOI CTIHKU.

Martepianu i MeToAU AOCAIAXKEHHA

[JocnimxeHHs BUKOHaNU B pamkax 6araToLeHTPOBOro
pocnimxkenus XINCTEP B YkpaiHi (Bigkpute kniHidHe
LOCTIAKEHHS aHTUMNEPTEH3MBHOI €CDEKTUBHOCTI reHepny-
Horo npenaparty TenmicapTaH (XIMoten) abo kombiHaLii 3
amnoguniHom (Cemnonin) uv rigpoxnoprtiasugom y TEPanii
MavjeHTIB i3 M'AKOI0 Ta MOMIPHOK apTepianbHOK rinepTeH-
3iet0) [9,10].

Y pocnimpkeHHs 3anyunnu 40 nauienTis i3 | Ta Il cTy-
neHem Al (cepepnHiit piBeHb ocpicHoro cucToniyHoro (CAT)/
piactoniyHoro (OAT) AT —155,88/92,60 + 1,63/1,43 mMm
pr.cT.),YCC —71,40 + 1,29 yn/xB. CepenHiii Bik XBOPUX —
55,85 + 2,09 (26-74) poky.

Kputepii 3any4yeHHs B JOCRIgXEHHS: YONOBIKM
Ta xiHku BikoMm Big 18 go 75 pokis; | Ta Il cTyniHb Al
3rigHo 3 knacudikauieto 2018-ESH/ESC 3a ymosw,
L0 HanpuWKiHUi CeMUAEHHOro nepiofy CKacyBaHHS BCiX
aHTUriNepTeH3MBHUX NpenapariB CcepefHi 3HaYeHHs
apTepianbHOTO TUCKY, BUMIPSIHOTO B MEPLUiA MOMNOBUHI
[HS1 B MOMOXEHHI CUAAYM CTAHOBUMN: OCICHUIA CUCTO-
niyHun aptepianbHuii Tuck — CAT 2140 mm pT. CT.,
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

licns cemmaeHHoro nepiogy ckacyBaHHS BCIX Meau-
KaMEHTO3HWX 3acobiB MaLjieHTN NPOXOAWSIM MoYaTKoBe
40 naujenTie AT |-l cTynexs ) 00CTeXeHHs1, MeTOIOM CRinuX KOHBEPTIB iX noginsnu Ha
rpynu 3a NpU3HaYeHHAM aHTUrinepTeH3vnBHoI Tepanii. B
KiHLi nepiody ckacyBaHHsi MOBTOPHO OLiHIOBaNW Kputepii
3anyyeHHs B JOCMIMXeHHS. AKLLO naLieHT im Bignosiaas,
7-neHHuii nepion CKaCyBaHHg_ f0r0 3anyyanu B AOCHIMKEHHS. [M3aitH AOCTImKEHHS

e e e o vasene 2 puc. |
YCiM naujieHTam Ha noyaTky AOCMiMKEHHs Ta Yepes 6
MicsLiB HANPYKIHLi nepiogy NikyBaHHS BUKOHYBamNM KITiHiYHi,
nabopaTtopHi Ta yHKLiOHaNbHO-AIarHOCTUYHI 06CTEXEH-
Te”MicaPTT"t“O Mr a6o 80 mr +Te”""icapTa;‘éO g"635°3%0 mr Hsi: chisuKkamnbHe OBCTEXEHHS, BUMIpIOBAHHS Macy Tina
KOHTpoﬁ:lfépani'u' aMﬂonKV:)ny::pdn;TépZ;i'|' AHIB. Ta 3pOCTY, PO3PaXyHOK iHaekcy Mack Tina. IHaexc mack
Tina (IMT) Bu3Hayanm 3a copmynoto: IMT = maca Tina/
(3picT)?, kr/m2. [liarHo3 HaZnMLWKoBOI Baru Tina abo oxu-
PiHHS ouiHtoBanw BignoBigHo Ao kputepiis BOO3 (1997):
Mpy HepOCArHeHHi LiNboBOTO piBHs odpicHoro AT Ha[MMLLKOBY MaCy Tifla BCTaHOBIIOBANM Mpy 3HaueHHi IMT

+ 'XT 12,5 mr 30 gHie. .
KoHTpor Tepanii 25,0-29,9 kr/m?, oxwpiHHs | cTyneHst — 30,0-34,9 kr/m?,
OXupiHHs Il cTynenst — 35,0-39,9 kr/m2, oxupiHHs Il cTy-
neHa — IMT nonag 40,0 kr/m2.

) Ocpichuin CAT i AT BumiptoBann Ha novatky gocni-

S

[PKEHHS1, Micrs CeMUAEHHOTO (B pasi noTpebu) ckacyBaHHs
BCIX aHTUriNEPTEH3VNBHWX Npenaparis i HaNPWKIHL MikyBaH-
Hs. AT BUMIproBan B kabiHeTi Nikapsi B MONOXeHHI navjeHTa
Puic. 1. Qusaitt socnimxens XIMCTEP. CUaAYM TpUdi 3 iHTepBanoM 1-2 XBUNMHM 3a JOMOMOrO0
anapata Omron HEM 705IT (OmronHealth Care). YCC
BU3Ha4Yanu nicns Apyroro BUMiptoBaHHs. MMposoguu

MoBTOpHE 06CTEXEHHS Yepes 6 MicsALiB
Ta 3aBepLUEeHHS AOCHIIKEHHS

ane <180 MM pT. CT., AiacToniyHMN apTepianbHUn TUCK — [10GOBE MOHITOpyBaHHs! apTepiansHoro Ticky (AMAT) 3a
AAT 290 mm pr. cT., ane <110 MM pT. CT. BIACYTHICTb  nonomoroto anapatis ABPM-04M (Meditech, Yropuuyha)
KpUTEPIIB BUKIIOHEHHS. ‘ 5 abo BP-Lab, (BPLab GmbH, ®PH). Busdanu nokasHukm:

KpwTepil BUKNIO4EHHS: aHriOHeBPOTUYHIA HAOPAK B cepeniibopoBOBMiA, AEHHH, HiYHMI cucTOniuHMil AT (CAT),
aHamHesi, rinepkaniemis (>5,5 mmone/n) abo rinokani- cepenHbO0BOBHI, EHHMIA, HiuHMiA AiacToniunuil AT (JAT),

emist (<3,5 mmonb/n), roctpa cepueBa HeJoCTaTHICTb, YCC. Ananiaytoun OMAT ans CAT i AT 3a gornomoroto
MopyLIeHHs CepLieBoro putMy (XpoHiuka dibpunauis  nporpamHoro 3aGeaneveHHs, oGpaxoysanut [0GoBHit
nepeacepab, Yacta ekcTpacucTonivHa apuTMisi, na- iHaekc (OI) — BigCOTOK 3HKEHHS HiYHOro AT MOPIBHSIHO 3
POKCM3MarbHi LUMYHOYKOBI ab0 HaALLIYHOUKOBI Taxikapaii, [ieHHM. Kpim Toro, pospaxoByBami iHaekc yacy (I4), wo
nepevcTytoda ciHycosa Taxikapais (YCC noran 100 ya/ xapakrepuaye YacoBe nepeBaHTa)eHHs TUCKOM MPOTSIOM
XB), aTpioBeHTpukynsipHa 6nokapa Il Ta Ill cTyneHs, cu- o6 Ta BMHAYAETHCS SIK BIACOTOK BAMIpIOBaHb AT, LLO
HycoBa 6paavkapaist abo CMHAPOM CNabKoCTi CMHYCOBOTO  ngpesiye 140/90 MM pT. CT. yaeHb i 120/80 MM pT. CT.
By3na, HasBHICTb BaA cepus, BariTHiCTb abo nakTauis, YHoui. BusHayanu iHoekc HaBaHTaxeHHs Tuckom (IM), wo e
3nosikicHuit nepebir apTepianbHoi rinepTeHsii, BTOpUHHA  mroLueto Mix KpUBOIO MimBMLLIEHOTO AT i TiHiElo MeXi Hopmu,
AT, BupaxeHa apTepianbHa rinoTeHsis (CAT Hk4e HXX 3 Takox iHaekc BapiabenbHocTi (CB), sikuit 0BuncrioBanu
90 MM pt. cT.), GpoHxianbHa acTMa, AEKOMMEHCOBaHI sk cTaHpapTHe BiAXUNEHHS BennuMHM AT. MoHiTOpyBaHHs
3axBopioBaHHs neviHku (piseHb ACT aGo ANT yTpUi BUW  npoBopvnN B TakoMy PeskiMi: BAEHb — KOXHI 15 XBUMNH,
3a BEPXHIO MeXy HOpMK), rocTpa abo XpoHivHa HUpKoBa yHoui (322:00 8o 6:00 rog) — koxHi 30 xBUNWH. XBOpI BENK

HedoCTaTHICTb (po3paxyHkoBa LUBMAKICTb KNYGOUKOBOT  3piyaiiHmi CrIOGIB KIUTTS, BUKOHYOUM NOBYTOBI chisuHi Ta
tinsTpauii (LLIK®) 3a chopmynoto CKD-EPI <30 Mn/xe/1,72  ncyxoemoLiiiHi HaBaHTaKeHHSI, 3aMOBHIOBAM LLOAEHHMK.
M?), cepLiesa HeAocTaTHiCT Il i Bulue dyHKuioHa38nbHoro BioxiMiuHi aHanian BIKOHyBanM B cepTudikoBaHii B

knacy (3rinHo 3 Hbto-Mopkebkoto knacudikatiero), iHapkT — Vipaiki naGopatopii CIHEBO. BeHoaHy KpoB y navjieHTis
Miokapga B aHamMHesi CTPOKOM MeHLLe Hix 6 micauiB o 6panu Hatwe nicna 8-10 roguH ronoay. Kpos ueHTpu-
MOMEHTY 3ay4eHHs B OCTIIKEHHS!, TOCTPe NOpYLUIEHHS thyrysanu. BusHayanu piBeHb roMOLMCTEIHY, KpeaTuHiHy,

MO3KOBOrO KpOBOOGIry B aHaMHE3i, HasiBHICTb CTEHOKapMii  enekTpOniTiB (kanito, HATpito), IMKOKO3M, 3aranbHoro Xomnec-
HanpyxerHa [lI-1V cdyHKuioHanbHoro knacy (3a Kavag-  tepury (XC), Tpurniuepuais (TT), XC ninonporeigis BUCOKOT
CbKOK Kracudikallieto) abo Ba3oCcnacTU4HOI CTeHOKap- winbHocTi (XC-NMMNBLL), 3a ctaHgapTHOK METOAMKOK

Aii, IHEKLilHI i OHKOMOTiYHI 3aXBOPIOBAHHS, LYKPOBMA  po3paxoByBanu BMicT XC MinonpoTeifis HU3bKOT LLiNbHOCTI
piabeT, mopbigHe oxupiHHa (IMT >40 kr/m?), BUpaxeHi (XC-JINHLL), XC ninonpoteiaiB Ayxe HU3bKOI LLiNbHOCT
3aXBOPIOBAHHSA nepuepruyHNX CyanH, cuHapom PeriHo, (XC-NNAHLL) y cvposartLi kposi. KnipeHc kpeaTuHiHy, Lo
CTaH nicns XipypriyHoro BTpy4aHHs (MeHLUe Hix 1 micaub), nokasye LLK®, Bn3Hayanu po3paxyHkoBO 3a hOpMymnow
NPUAMaHHS CTEPOIAHUX | HECTEPOIAHMX NPOTU3aNanbHUX CKD-EPI, sika 3atBepaxeHa pekomeHgauismn Kidney
3acobiB, KOHTPALENTWBIB, 3HaYyLLi NCUXiYHi po3naau, Disease Improving Global Outcomes (KDIGO) 2012 [11].
HEMOXMWBICTb CKaCyBaTh NOMNEPEAHI0 aHTUTNNEPTEH3NBHY PiBeHb romouycTeiHy B CUpOBaTLii KPOBI B 3HaYanv 3a
Tepanito, y4acTb B iHLLOMY AOCHiMXeEHHI. [ONOMOIOK BUCOKOEHEKTUBHOI PigMHHOI xpomartorpadii
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(BEPX). MavjenTis 3i 36inbLueHHsM piBHs romoumcTeiny (ML
210 MKMOFIb/TT) BU3HAYanu sik 0Ci6 i3 rinepromoumcTeiHemMieo
(H-Tvn A"). Lie obmexeHHs obpanu Ha piHi 10 MkMonb/n
3riAHO 3 pesynbTatamy nonepeaHix gocnimxeHs [4,6]. Ocib,
sKi He Marnu BYCOKOro apTepiarnbHOro TUCKY Ta BUCOKOTO piB-
HS FOMOLIMCTEIHY, BU3HaUMnM K rpyny koHTponto (n = 10).
PiBeHb C-peakTusHoro npoteiny (CPI) y cupoBarui
KpOBi BW3Ha4anu 3a LOMNOMOrow iMyHO(hEPMEHTHOTO
aHaniay BWUCOKOI YyTIMBOCTI AN1S1 KiNbKICHOMO BU3HAYEHHS
B cMpoBaTLli kpoBi. Binomo npo nigsuiieHHs pieHs CIP 3a
HasiBHOCTi apTepianbHOi rinepTeHaii, iHCyNiHOPE3NCTEHT-
HOCTi Ta LyKpOBOro aiabeTy 2 Tuny, iHapkTy Miokapaa,
CepLeBoi HeOCTaTHOCTI, iLLeMiYHOro iHcynbTy [8,25].
LUBnakicTb nowwmpeHHs nynbcosoi xauni (LUMMX) Ta
LeHTpanbHuin AT BM3Ha4anu Ha anapati Sphygmocor-
PVx (AtCor Medical Pty Ltd, Asctpanis), wo 3'eaHaHuit
i3 NepcoHansbHUM KOMM'IOTEPOM; Lie Jae 3MOry aHarniay-
BaTV hopmm nynbCoBOi XBuNi Ta Bu3Havatu LUMMXen i
LUTIMXm. [Te30aaTumky BCTAHOBIIOBANM Ha 3ararbHiii npa-
Bil4, CTETHOBIN | pajiasnbHili apTepisix NpaBoro nepegnnivys
nif Bi3yanbHUM (Ha MOHITOpI) Ta @aBTOMaTU4HUM KOHTPO-
JIeM SIKOCTI, WO 3[iNCHEHUN 3a JOMOMOrOK BiAnoBiAHOT
nporpamu npunagy. Yac 3anisHeHHs NynbCOBOI XBUNi Ta
LUBUAKICTb MOLUMPEHHS MyNbCOBOI XBWITi, LEHTpanbHUN
AT Br3Ha4anm aBToMaTM4HO 3a JONOMOro NPOrpamMHoOro
3abesneyeHHs npunagy nicns BBEAEHHS BENUYMHM BigcTa-
Hi MiX JaTyukamu, KOTpy BUMIpIOBanmu CaHTMMETPOBOK
CTpiuKot0. [1Ns OLiHIOBAHHS NPYXXHO-ENACTUYHKX BNacTu-
BOCTeW apTepint enactuaHoro tuny LWIMMX Bu3Ha4anm Ha
CEermMeHTi COHHa — CTErHOBa apTepisi, ANs OLiHIOBaHHS
MPYXHO-eNacTUYHNX BMAcTUBOCTEN apTepin M'a30BOrO
TUMY BCTaHOBIIOBANM Ha CErMeHTI COHHA — pafianbHa
aptepist. Kpim LUMMNX, Bu3Havanu ueHtpanbHuidi AT 3a
[0MOMOrOK NporpamMHoro 3abesneyeHHs npunagy Ha oc-
HOBI apTepianbHOro TUCKY Ha NNeYoBil apTepii Ta hopmm
OTPUMaHOI MyrnbCOBOI XBUII Y BUCXiAHI aopTi (hopmyna
BW3Hau4eHa B1POBHMKOM, MPOBEeAEeHa CTaHaapTv3aLis ans
iHTpaaopTanbHOro BUMIPIOBAHHS apTepianbHOro TUCKY).
LUNMX Buwwa B pasi BinbLOi XOPCTKOCTI CTIHKM apTepil,
6inbLUOT IXHBOT TOBLLMHM, MEHLLWX YCTWHI KPOBI Ta pagiyci
aptepi. Ana BuaHayeHHs LUMMX nynecosy xBunto pee-
CTPYIOTb Ha NPOKCMMarbHIlA (CninbHa COHHA) Ta AucTanb-
Hill (cTerHoBa Ta MPOMEHeBa) apTepisx. 3a 4ONOMOrow
CaHTUMETPOBOI CTPIYKM Yepes MOBEPXHIO Tina BUMIPIOKOTb
BifiCTaHb MiX MicLsaMu peecTpauii nynbcosoi xsuni (d),
a npunap BM3Ha4ae Yac CrisHeHHs (t) nosiBy MynbCoBOi
XBUNi B AMCTanbHii Touli. Yac cnisHeHHs BU3Ha4YaeTbCs
nif Yac CMHXpOHi3aLii 3 enektpokapaiorpamoto. LMMX
po3paxoByeTbCs 3a hopmynoto: LWMMX = Ad/At.
LUMIMX Ha cermeHTi CMinbHa COHHA — CTErHoBa apTe-
pist NOKa3ye LUBMAKICTb MOLUMPEHHS MyNbCOBOI XBUII MO
apTepisix eNacTU4HOrO TUMY, HA CErMEHTI CMiNlbHA COHHA —
MPOMEHEeBa apTepis — Mo apTepisix M'F30BOr0 TUMY.
AoptanbHy LUMMX 3a3Bnyar BUMIPIOIOTb MK COHHOKO
Ta CTErHOBO apTepiaMu. HopmanbHi NoKasHWKM y 300po-
BYIX NtOAEN CEPeaHbOro BiKY CTAHOBNSATb 4 M/C Y HU3XIAHIN
aopri, 5M/C —Yy YepeBHiil aopTi Ta COHHWX apTepisx, 7 M/C —
y MNEYOBMX apTepisix, 8 M/C — y 30yXBUHHWX apTepisiX.
OTxe, BUKOPUCTaHHS METOAMKM anfaHauiiHoi To-
HOMETPIi Aia€ 3MOry OLIHATW YPaXKEHHS CyOMH Ta iHLKX
OpraHiB-MiLLEHeN i B 3aranbHiii nonynsuii, 1 y XBopux Ha
ATl 30kpema.
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HanBaxnumeiwmMmMm nporHOCTUYHUMU haKkTopamu
KOHTPOIIO 32 e(PeKTMBHICTIO aHTUrNepTEH3NBHOI Tepanii
BBaX@KOTb NMOKA3HWKM LieHTpanbHoro nynbcosoro AT (UIMAT)
i ueHTpanbsHoro cuctoniyHoro AT (UCAT). Ak nokasanu
KMiHIYHI AOCNiMXEHHs, came BOHW Dinblle BU3HAYaTb
MporHo3, Hixk AT, BUMIpsSiHAA Ha nnedvoBin apTepii. Tak, y
pocnimkerni CAFE (Conduit Artery Function Evaluation)
piBeHb LITAT He3anexHo Bif iHLWMX haKkTopiB pU3nKy aco-
LitoBaBcs 3 ripwmm nepebirom. AHania BigMIHHOCTEN Mix
rpynamu, B sIKUX CEPLIEBO-CYANHHI YCKNAAHEHHS BUHUKIN
un He BUHWKIK, B focnimxeHHi SHS (Strong Heart Study)
nokasas: UMAT >50 mm pr. cT., ane He AT, BUMIpsHWIA Ha
NIeYoBi apTepii, — He3aNeXHNN NPEONKTOP BUHUKHEHHS
kapgioBackynspHux nogi. CynyTHi 3axeoptoBaHHs (IXC,
LykpoBuin aiabeT, cMHApPOM OGCTPYKTMBHOIO arnHoe) Ta
CTaHu (gucninigemisi, KypiHHA) CynpoBOXKYOTLCS 30inb-
WweHnm ueHTpanbHum AT. KpiM CyaMHHUX yCKMagHEHD,
UMAT i uCAT acouiloTbCa 3 YpaKEHHSM OpraHiB-MiLle-
Heit (rinepTpodieto nigoro wnyHoyka (ML), ToBLmHOW
KOMMIeKCy iHTUMa-Media, AiacToniyHow AUCHYHKLiED
JIW, 3BinbwenHsm posmipy nisoro nepeacepas (J1M)) i
MporpecyBaHHsM atepocKnepoay.

ExoKI™ BukoHyBanu 3a [ONOMOrOl0 yNsTpa3BykoOBOMO
piarHocTnyHoro anapata Imagic Agile (Kontron Medical,
®paHuis) B M- i B-pexumi 3a cTaHgapTHUM NPOTOKO-
nom. Buanayanw po3mip aoptu, J1IM, KiHLeBo-giacToniyHuii
poamip (KOP) i kiHueBo-cuctoniynmin poamip (KCP) JILL,
kiHueBo-cucToniuHui (KCO) Ta kiHueBo-giactonivHui (KOO)
o6’emu JILW i chpakuito Bukugy (PB) JILL. Macy miokapaa
nisoro wnyHouka (MMITLL) po3paxoBysanu 3a hopmysnoto
AmepuKkaHCbKOro ToBapucTBa exokapaiorpadii (American
Society of Echocardiography), BMkopycTaHHs SIKoi pekoMeH-
[0BaHe €BponelcbKMM TOBapUCTBOM rinepTeHsii (European
Society of Hypertension) Ta €Bponelicbkim TOBapUCTBOM
kapaionoris (European Society of Cardiology).

EdheKT1BHICTb NikyBaHHS OL|iHIOBANM LLIMSXOM MOPIBHSH-
HS AMHaMIKK KniHiko-nabopaTopHuX i yHKLioHanbHO-Aja-
THOCTUYHMX NOKA3HMKIB Y XBOPUX Ha MOYaTKy Ta HanpyKiHL
nikyBaHHS. MepBUHHA KiHLEBa TOYKa — 3HWKEHHS Ta
A0CSArHEHHS LinboBoro piBHa AT (odpicHoro —<140/90 mm
PT. CT., Nig Yac fo60BOro MoHiTopyBaHHA — <130/80 MM
pT. CT.). BTOpMHHa KiHUeBa Touyka — BNAMB Tepanii Ha
piBEHb TIHOKO3M KPOBI Ta CTYMiHb IHCYMIHOPE3NCTEHTHOCTI,
piBeHb LeHTpanbHoro CAT i LUMIX, BusiBneHHs navieHTis
3 Al Ta rinepromoLcTeiHeMIEI0, NEPEHOCHICTb | PO3BUTOK
nobiyHnx edekTis.

Micns cTBopeHHs 6a3 paHux y Microsoft Excel
pesynsTaTi CTaTUCTUYHO OnpaLoBanu 3a JOMNOMOroK
nporpamHoro 3abeaneveHHs IBM SPSS Statistics 21.
Ockinbkn BubipKa BignoBigana HopMansHOMy pPo3noainy,
QNS aHani3y JaHnX BYKOPUCTOBYBAN CTaH4apTHI MeToan
OMWCOBOI CTATUCTUKM 3 PO3PaXYHKOM TaKMX MOKA3HWKIB:
M - cepegHs apudmeTMyHa BenWyYMHa, m — noxubka
CTaHAAPTHOTO BiAXMNEHHS Bi4 CepeaHboi apudMeTUYHOT
BENuYMHU, MoAa, MefiaHa, po3max Bubipku, MakcuMansHe
Ta MiHiManbHe 3Ha4eHHs BENMYMHW, p —KoediLjieHT Biporia-
HOCTi. BiporigHicTb pesynbratis BU3Ha4MIM 3a 4ONOMOroH0
napHOro BOBMBIPKOBOTO TECTY 3 BUKOPUCTAHHAM t-Kpu-
Tepito CTblofeHTa Ans cepeaHiX BENUYMH, KOPENSLHNA
aHania — Ans He3anexHWX BapiaHTiB, BUKOHANMN NapHWN
hakTOpHUI KOpenAUINHWAIA aHani3 i3 po3paxyHKoM Koe-
iuienta kopensuiji 3a CnipmeHom (r), 6aratoakTopHUiA
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Tabnuus 1. MNopiBHANbHA XapakTepucTuKa navieHTis rpyn 3 Al
i rinepromoumcTeiHemieto Ta 6e3 rinepromouucTeiHemi

MokasHuKuM,

OAMHULI BUMiPIOBaHHSA

Bik, poku

Maca Tina_go, kr
IMT_pio, kr/m?
Tpusanictb Al, poku
LLikana SCORE_pno
LLikana SCORE_nicnst
opCAT_f10, MM pT. CT.
o[AT_f0, MM pT. CT.
op4CC_no, yn/xs

opCAT_nicnsi, MM pr. CT.
o[IAT_nicnsi, MM pT. CT.

opYCC_nicns, ya/xs
CPM_po, rin
CPIM_nicns, r/n

KpeaTuHiH_go, Mkmornbs/n
KpeaTuHiH_nicnsi, MKMOmb/n

LUK®_po, mn/xs/1,72 m?

LUK®_nicnsi, mn/xe/1,72 m?

[Mtoko3a Ao, MMonb/n
IHeyniH_go, MkOa/mn
HOMA_go, ym. oa.

[mioko3a_nicnsi, MMonb/n

IHeyniH_nicns, mkOp/mn
HOMA_nicns, ym. o.

MauieHTn 3 AT, MauieHTn 3 AT, p
romouucreil 210 romouucteiH <10 MiX rpynamu
mkmonb/n, (n = 30) | mkmons/n, (n = 10)

54,38 + 1,31 55,55 + 2,41 HO

91,87 + 1,92 8541 + 2,50 p < 0,05
30,72 + 0,39 28,34 + 0,69 p = 0,004
584 + 0,60 472 + 124 HO

2,72 + 0,39 1,66 + 0,31 p < 0,05
2,45 + 0,47 1,05 £ 0,33 p = 0,017
156,45 + 1,04 152,55 + 1,41 p = 0,03
93,34 + 0,86 94,11 £ 1,23 HA

69,69 + 0,99 70,41 £ 1,35 HO
130,65 + 0,96 126,97 + 1,08 p < 0,05
80,68 + 0,71 81,24 + 1,94 HO

65,86 + 0,84 69,44 + 1,11 p = 0,013
2,56 + 0,32 2,02 £ 0,15 HA

3,58 + 0,39 2,05 + 0,48 p = 0,017
85,74 + 1,96 7511 + 3,41 p = 0,015
84,22 + 2,18 73,61 + 245 p = 0,002
92,39 + 1,14 100,66 + 2,83 p = 0,018
90,66 + 1,30 9487 + 1,32 p = 0,026
6,07 + 0,09 561 + 0,13 p = 0,004
15,46 + 0,54 12,53 + 0,74 p = 0,002
427 £ 0,18 3,20 + 0,24 p = 0,001
6,03 + 0,07 551 + 0,11 p = 0,0001
17,27 + 1,06 13,48 + 1,04 p = 0,012
4,74 £ 0,33 3,33 £ 0,26 p = 0,001
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perpeciiHuiA aHania, BUKOpUCTanu KpuTepiit X2 (xi-kBagpar).
BiporigHoto BBaXxanu pisH1L Mixk ABOMa BapiaHTamm npu
3HaueHHi p < 0,05.

Pe3yabTati

CepepHin Bik XBOPKX, SKUX 3amnyyunm B QOCTIMKEHHS, —
55,85 + 2,09 poky. CepegHst maca Tina crtaHoBuna
87,3 £ 2,77 xr. CepegHinn IMT — 29,41 + 0,63 kr/m2.
CepepHi nokasHukn ogpicHoro CAT i AT Ha mouatky
focnigpkeHHs gopisHioanu 155,88 + 1,63 mm pt. CT. |
92,60 + 1,43 mm pt. cT. BignosigHo. CepeaHs odiicHa
YCC - 71,40 £ 1,29 yp/xB. CepenHi piBHi AT nig yac
ambynaTopHOro MoHiTopyBaHHs cTtaHoBunu ans CAT
139,37 + 1,49 mm pt. ct, ans AT — 82,47 + 1,84 mm
pt. cT. CepepHst pobosa UCC - 71,38 + 1,32 yn/xs.

Mig yac aHanidy CTPyKTypu npusHadveHoi Tepanii 3's-
cyBanu: Ha noyatky 95 % nauieHTiB OTpUMyBanu MOHOTe-
panito TenmicaptaHom 40 mr un 80 Mr oauH pa3 Ha foby,
3rigHo 3 An3aiiHoM pocnimkeHHst (puc. 1). Yepes 24 TkHi
Tinbkn 35 % navieHTiB 3anuiumnucs Ha MoHoTepanii (TobTo
BOHW Ha Ti MOHOTEpanii A0CArM LinboBoro pisHSA AT). IHLL
65 % xBOpw¥X OTPUMYyBanK NOABIlHY KOMGIHOBaHy Tepanito
TenmicaptaHom 40-80 mr 3 amnoguniHom 2,5-5,0 mr abo
MoTpilHy KOMBGIHOBaHY Tepanito 3 fOAaBaHHSAM TiApPOXMop-
Tiasuay (FXT3) 12,5 Mr oguH pa3 Ha poby (HeobXiaHICTb y
noaBinHiN abo NOTPINHIA koMBIHALT 3aneXHO Big CTyneHs
nigBuLLeHHs AT Ans LOCArHEHHS OTO LjifbOBOrO PiBHS BY-
3HayaB nikap). OcHoBHi pesynktaty gocnimkerHs XINCTEP
ony6nikoeaHo paniwe [9,10].

Ha Ttni moHoTepanii TenmicaptaHom abo noggiiHoi
(TenmicapTaH + amnogmniH) 1M NoTpirHoi komBiHawiT (Ten-

micapTaH + amnogunin + [XT3) 3HmkeHHs ocpicHoro AT
Ha eTanax 14 aHiB, 4 TWXHI, 8 TWXXHIB Ta 24 TWXKHI CTaHOBWITO
-14,0/7,7 mm pr. cT,, -22,0/10,7 MM pT. CT., -25,5/13,5 MM
pT. CT,, -26,8/12,3 mm pT. cT. BignosigHo (p < 0,05 wopo
MOYaTKOBMX 3HaYeHb ANS BCIX MOKA3HMKIB). 3HUXEHHS
apTepiarnbHOro TUCKY nif Yac 4O60BOrO MOHITOPYBaHHS Ha
TNi NiKyBaHHs 3 BUKOPUCTaHHSIM MOHOTEpanii TenmicapTa-
HOM, NOABINHOI (TENMicapTaH + aMnoauniH) Y1 NOTPINHOT
(TenmicaptaH + amnoguniH + [XT3)kombiHaLji yepes 24
TWXHI CTAHOBMNO 3a Becb nepiog -15,7/9,3 mm pT. CT,, 3a
AeHHWi nepiog —-15,3/9,2 MM pT. CT., 3@ HiYHUI Nepiog —
-15,4/8,7 mm pT. cT. (p < 0,05 NOPIBHAHO 3 NOYATKOBUMY
3HayYeHHsMM Anst Beix nokasHukie). YCC y kabiHeTi nikaps
Ta cepenHst 3a 4o0y BiporiAHO He 3MiHUnacs.

[JocsarHeHHs uinboBoro pisHs AT nig vac odicHoro
BUMIpIOBaHHS CTaHOBWNO 3aranom y rpyni 80 %. Y pasi
MOHOTepanii TenmicapTaHoM WinboBoro piBHa AT nig
yac ocpicHoro BumiptoBaHHs gocarnm 100 % nauieH-
TiB, Ha KOMOiHOBaHil Tepanii — Tinbku 72 %. Mig yac
[060BOr0 MOHITOPYBaHHS AOCATHEHHS LinboBoro AT
3apeectpyBanu B 90 %, y pa3i MoHOTepanii Tenmicapra-
HoM — 93 %, kombiHoBaHoI Tepanii — 80 % nauieHTis.
Taki gaHi oTpumanu 3rigHo 3 AM3aliHOM [OCHIAXEHHS,
OCKINbKM MaLuieHT 3anuwaBcs Ha MOHOTepanii, SKWo
[OCArHYTO LinboBoro piBHa AT Ha ii Tni. MMoAgiiHy Ta
MOTpiHy komBiHaii npu3Hayanu nauieHtam, SKum He
BAaBasocs LOCAITH LinboBoro piBHA AT Ha MOHOTepanii.
3a faHumu daxosoi nitepatypw, Tinbkn 30 % nauieHTis
3 Al noTpebyroTb MoHoTepanii, a 70 % Ans JOCATHEHHS
LinboBoro pieHs AT noTpibHa kombiHoBaHa nogagiitHa abo
noTpiiHa aHTurinepTeHaunBHa Tepanis. Lie nigTBepaxeHo
B JOCHIIXEHHI, IKe BUKOHAmMN.

Busasunu, wo Ha noyatky gocnimxeHHs 75 % (30
nauieHTiB i3 M’sikoto Ta nomipHoto AlN) ocié manu nigeuLLe-
HWi1 piBeHb romoumcTeiHy kposi ('L 210 Mkmonb/n) — Tak
3BaHui H-tun AT

[MopiBHSNM NoYaTKoBI 1 KiHLEBI KNiHi4HI, NabopaTopHi
XapaKTepUCTUKM NaLliEHTIB i3 HOPManbHUM PIBHEM FOMO-
LMCTEIHY Ta 3 rineproMouucTeiHemieto. [ns OTpUMaHHs
BipOrigHMX pesynbTaTiB NOKa3HWKKM CTaH4ApTM30BaHi 3a
noyatkoBuM piBHeM HOMA, pesynbrat HaBeageHi B ma-
6nuui 1.

3a gaHvmu, Wo HaeedeHi, nauieHtn 3 H-tunom Al
(rinepromoumcTeiHemist) Ta A" 6e3 rinepromouucTeiHemii
He BiapisHANucs 3a Bikom, TpueanicTio Al ane xsopi Ha
AT i3 rinepromMmoumMCcTEiHEMIEID ManyW BipOrigHO BUWL MO-
kasHuku CAT nig Yac oghicHOro BUMIPIOBaHHS Ha MoYaTKy
focnimkeHHs, binbwy Macy Tina, IMT. Tak, odicHuit CAT
y nauieHTiB i3 [Tl Ha novaTKy JOCHIAXEeHHS CTaHOBWB
156,45 £ 1,04 mm pt. cT. npotn 152,55 + 1,41 mm pr.
CT. y nauienTie 6e3 [Ty (p < 0,05). Y KiHUi AOCTIDKEHHS
yepes 6 micauiB nikysaHHs odicHuii CAT Takox BiporigHO
BULWMIA y nauienTi i3 [Tw i ctaHoswe 130,65 + 0,96 npotu
126,97 = 1,08 MM pT. CT. NOpiBHSIHO 3 NaLlieHTamm 6e3 [
(p < 0,05). IMT popisHtoBae 30,72 + 0,39 kr/m? npoTu
28,34 + 0,69 kr/m?BignosigHo. OTxe, nauieHTu 3 I rip-
Le gocarany LinboBux piBHiB AT Ha Tni MikyBaHHS, Y HUX
noyaTkoBo Oynu BuLLi MOKa3HMKKM AT.

3a OLUiHIOBaHHSAM CepLeBO-CYAMHHOIO pU3KKy 3a
wkanot SCORE, nauieHtn 3 H-tuny A" Takox Manu BuLLj
MOKa3HUKM i Ha NoYaTKYy, i HANPUKIHL AOCNIMKEHHS, HABITb Y
pagai BiporigHoro 3HMxeHHs AT | BOCSTHEHHS LiNbOBUX PIBHIB
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AT y 6inbLocTi xBopux. MauieHTy 3 H-Tvnom Al nopieHsiHO
3 XBOpUMM 6e3 rineproMoLmMcTeiHEMIT Manm BUPaXeHiLnii
CTYNiHb iHCYNIHOPE3WUCTEHTHOCTI (3a piBHEM iHaekcy HOMA)
i Ha MoYaTKy, i HaNPVKIHL NikyBaHHS. 3MiHW LibOro NOKa3HM-
ka BinbyBanunca BHACNAOK MiABALLEHHS PIBHS iHCYNiHY Ta
BMICTY r11t0KO31 B CMPOBATLL KPOBI. PiBeHb KpeaTuHiHy Takox
BULLMIA y NavjeHTiB i3 H-Tunom Al™ Ha novaTtky JocnimkeH-
Hs1 Ta nicns 6 MicauiB nikyBaHHA. BignosigHo, BOHM Manu
MEHLUNA piBeHb po3paxyHkoBoi LLK®, xoua ii BenninHm B
000X rpynax BignoBigany HopMarnbHUM MokasHukam. He
BUSIBUMK BiporiHy pisHuMLI0 3a piBHem CPI1 Ha noyartky
JocnimkeHHs Mix nadienTamu 3i6e3 My (2,56 + 0,32 r/n
npotn 2,02 + 0,15 r/n BignoBigHo). MawjieHTu, Skux 3any4m-
NV B AOCTIMKEHHS, HE Many CynyTHBOI NaTonorii, LyKpoBOro
niabery, cepuUeBoi He[OCTaTHOCTI, TOMY, Ha HaLly JyMKY,
manu HeBwcoki nokasHuk CPIT i Ha novarky, i HanpyKiHL
NiKyBaHHS, rpynu BipOrigHO He PO3PISHSANNCE.

lNopiBHAMM pe3ynbTati 40B0BOr0 MOHITOPYBaHHS AT
y rpynax naujieHTiB i3 nigBULLEHNM i HOpPMarbHUM PiBHEM
romMouyucTeiHy A0 Ta Yepes 6 MicALiB nikyBaHHs (mabr. 2).

3a paHumu Jo60BOrO MOHITOpPYBaHHS, 40 MOYaTKy
nikyBaHHs nawieHTn 3 H-tunom A" Manu BiporigHO BULLMIA
piBeHb CAT i 3a BeCb YaC MOHITOpPYBaHHS, i 32 AEHHWIA i
HiYHUMIA Nepiogy NOpIBHSHO 3 rpynoto xBopux Ha Al 6e3
rinepromoLucTeiHeMmii.

BukoHanu kopensuiiHuin aHania 38'a3Ky BMICTY roMOo-
LMCTETHY B CpOBATL 3 KMiHIYHUMM Ta GioXiMiYHUMM nokas-
HUKaMW Ha NoyaTKy Ta HampuKiHLi nikyBaHHS. Pesynsratu
HaBefeHi B mabruyi 3.

3a gaHumuK, WO HaBefeHi, BMICT roMOLMCTEiHY B 3a-
ranbHin rpyni xBopux Ha Al" 4O MiKyBaHHA KOpentoBas i3
yonosiyoto cTatTto, IMT, ocbichm CAT, JAT, LUMMX, CLIAT,
piBHEM MtOKO3K, kpeaTuHiHy, LUK® kposi, poamipamu MLLI
i 3CJILL. PiBeHb romouycTeiHy [0 NiKyBaHHS BULLMIA Y YOmO-
BikiB, NaLieHTiB i3 Ginblumm IMT i BULLMM piBHEM OdhiCHOrO
AT. Y nauieHTi i3 MeHLwot YCC fo Ta nicns nikyBaHHs BY-
3HAYMNM BULLWIA PiBEHb FOMOLIMCTETHY. YWM BULLMIA OCTaHHI
nokasHuk, Tm Buwa LLUMMX no aptepisx enactnyHoro Ta
M'130BOro TuniB, MeHwa LWK® fo ta nicns nikysaHHs. Yum
BULLMIA piBEHb OMOLICTEIHY NiCns NiKyBaHHS!, TUM BULLWIA
piBeHb LeHTpanbHoro CAT nicnst nikyBaHHS.

Mg yac perpeciiHoro aHanisy piBeHb roOMOLMCTEIHY
B cupoBarTLi kpoBi acoujtoBascst 3 LUMMX He3anexHo Big
3HkeHHs AT Ha Tni Tepanii. OTxe, piBeHb rOMOLMCTEIHY
BUSIBUBCS PAKTOPOM, LLIO MOB’A3aHMUI i3 )KOPCTKICTIO CYAWH
Hes3anexHo Bif 3HWKeHHS AT Ha Tni nikyBaHHs. Pesynsrati
HaBefeHi B mabrnuuj 4.

06roBopeHHsA

Mig vac gocnimkeHHs BUSiBUNK: 75 % oci6 i3-nomix XBopux
Ha Al | Ta Il cTyneHiB MatoTb riNneproMoLMCTEIHEMIIO, TaK
3BaHuMi H-tn Al. AHanorivHi BiGOMOCTI LLOAO NOLUMPEHOCTi
rinepromoumcTeiHeMii B nONynsLii naLieHTiB i3 nigBuLLEeHUM
piBHeM AT HaBeAeHi B JOCTimKEHHI KUTaCbKIX BYEHNX [8],
3a faHuMu sikux 75 % xBopux Ha Al Takox manu rinep-
rOMOLMCTEIHEMID.

Y pocnigxenHi Qing Zhang et al. [8] y noHaa TpeTuHm
navuieHTIB i3 MOBTOPHUMY iLLEMIYHAMY iHCYNbTaMK 3apee-
cTpyBanu nigeuLLeHni piseHb CPT, maibke B yCiX XBOpUX
i3 MOBTOPHUMM iLLEMIYHUMM iHCYNbTaMK [iarHocToBaHa
rinepromouctuiHemis. PiseHb CPITi HasiBHICTb rinepToHiY-
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Tabnuus 2. MNopiBHsaHHS nokasHukiB MAT y nauieHTis i3 H-tunom Al
Ta Al 6e3 [Ty

Moka3HuKuy, MauieHTn 3 AT, MauieHTn 3 AT, p Mix
OJMHULi BUMIpIOBaHHSA romouucTeiH 210 romoumcTeiH <10 rpynamu

MKMOnb/n, MKMonb/n,

(n = 30) (n = 10)
CAT24_pio, mm pT. CT. 140,30 + 0,90 134,31 £ 1,55 p = 0,002
[AT24_no, mwm pr. cT. 83,28 + 1,08 80,24 + 2,03 HO
MAT24_no, MM pr. CT. 57,14 + 0,94 54,43 + 1,53 HA,
YCC24_po, yn/xs 69,93 + 0,79 74,13 + 0,99 p = 0,01
neHCAT_pno, MM pT. CT. 144,80 + 0,87 139,69 + 1,88 p = 0,019
neH[AT_fo, MM pr. CT. 87,20 £ 1,10 84,26 + 2,39 HO
neHYCC_po, yo/xs 73,95 + 0,84 79,31 + 1,15 p = 0,0001
HIYCAT_p0, MM pT. CT. 130,15 + 1,33 123,62 + 1,37 p = 0,001
HIYOAT_n0, MM pT. CT. 74,37 £ 1,26 71,50 £ 1,61 HO
HIYYCC_po, ya/xs 60,82 + 0,85 63,69 £ 1,49 HO
CAT24_nicnsi, MM pT. CT. 125,67 + 1,05 121,46 + 2,14 HO
[AT24 _nicns, MM pr. CT. 73,27 + 0,81 74,70 £ 1,72 HO
YCC24_nicns, yo/xs 69,44 + 0,76 73,29 + 0,73 p = 0,0001
neHbCAT _nicrisi, MM pT. CT. 131,66 + 1,24 126,05 = 2,25 p = 0,036
AeHb[JAT_nicns, MM pr. CT. 77,81 £ 0,91 78,40 £ 1,77 HO
neHbYCC_nicnsi, ya/xs 73,60 £ 0,73 78,37 £ 0,79 p = 0,0001
HIYCAT _nicnsi, MM pT. CT. 113,59 + 0,89 111,08 £ 2,21 HA
HiYOAT_nicns, MM pT. CT. 64,21 + 0,75 66,83 + 2,06 HA
HIWYCC_nicns, ya/xs 61,22 + 0,84 62,81 + 0,72 HAO

Tabnuus 3. 38’330k BMICTY rOMOLMCTEIHY B CMPOBATLi A0 Ta NiCNs NikyBaHHS
3 KNiHIYHUMK Ta BioXiMIYHUMYK NOKa3HUKaMn

FomoumcTeiH FomoumcTeiH
D0 NiKyBaHHA nicns nikyBaHHA

Moka3Huku,
OAVHULi BUMipIOBaHHSA

KoediuieHt
Kopensu|

CraTb, (YonoBiva/xiHo4a) r = 0,247 p < 0,001
IMT, kr/m?, io r = 0,285 p < 0,001
SCORE no r = 0,265 p < 0,001
OdpicHa YCC, yo/xs, o r = -0,281 p < 0,001 r = -0,382 p < 0,001
OcpicHnit CAT, mm pTct, nicns r = 0,285 p < 0,001
OdpicHuit JAT, mm pr. cT, nicnis r = 0,281 p < 0,001
OdpicHa YCC, yn/x, nicns r = -0,240 p < 0,001 r=-0,208 p < 0,001
MLU, mm, o r = 0,226 p < 0,01
AO, mm, go r = 0,308 p < 0,001
3CNLL, mm, o r = 0,204 p < 0,01
LNAX en, m/c, po r = 0,297 p < 0,001
LUANX ™, m/c, po r = -0,306 p < 0,01
UCAT, MM pT. CT., A0 r = 0,266 p < 0,01
LUMNMX en, m/c, nicns r = 0,304 p < 0,001 r = 0,640 p < 0,001
LUMNMAX m, m/c, nicns r = 0,305 p < 0,01 r = 0,395 p < 0,001
KpeaTtuHiH, Mkmonb/n, oo r=0518 p < 0,001
LUK®, mn/xe/1,72 w2, io r = -0,640 p < 0,001 r = -0,550 p < 0,001
KpeatuHiH, Mkmonb/n, micns r = 0,267 p < 0,001 r=0,273 p < 0,001
LLK®, mn/xs/1,72 2, nicnst r = -0,383 p < 0,001 r = -0,600 p < 0,001
[nioko3a, MMOnb/M, A0 r=-0,287 p < 0,001
[nioko3a, Mmonb/n, nicns r =-0,199 p < 0,01
24CAT, MM pr. CT.,, io r=-0,191 p < 0,01

MLLM: mixwnyHo4koBa nepeTuHka 3a faHumn EXO KT, AO: aopta; 3CALL: 3aaHs cTiHka nisoro
winyHouka; LLIMMNX: WweuakicTb NowmpeHHs nynbcooi xBuri; LUK®: weuakicTb kny6oukoBoi dinbTpadi;
24CAT: CAT nig yac [o60BOr0 MOHITOPYBaHHS.

HOi xBopoBu TUMy H y XBOPKX i3 MOBTOPHUMM iLLEMIYHUMM
iHCYNbTaMK ICTOTHO BULL|, HIX Y NALIEHTIB i3 NepBUHHUM
iwemiyHum iHcynstom. Lii pesynesratn ceigyars, wo CPI1
i rinepTeHsia TMny H — HesanexHi daktopu pusnky Ans
MOBTOPHMX iLIeMiYHUX iHCYnbTiB. [eLlo HecnoaiBaHo B
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Tabnuus 4. AcouiaTuBHi 38’A3Kv BMICTY rOMOLMCTEIHY B CUPOBATLL KPOBI
3 KNiHiYHUMU Ta GioXiMIYHMMM NOKa3HUKaMW B NaLieHTiB i3 M'sikoto Ta nomipHoto Al

Moka3H1Ku, 0ANHULI BUMipIOBaHHSA FomouucTeiH

He3anexHui Ta iHTepakTUBHUI BMNAVB NiABULLEHOMO
PiBHSI TOMOLCTETHY Ha AIMOBIPHICTb PO3BMTKY iHCYIBTY OLi-
HtoBanm B National Health and Nutrition Examination Survey,
Lo 3ajncHere B 1999-2004 pp. y CLUA (n = 12683). AsTopu

LUMMX en, mic, nicna B = 0,307 p = 0,001 . :
LMY w, W, rics B = 073 > = 0,001 BUSBAM, LUO MiCNIA KOPUTYBaHHS AN .17 KOBapiaTuBHIX
Ocichwi CAT, v pr. cr, icns B = 0423 b < 0001 3aXBOPIOBAHb Y NALEHTIB, Y KOTPUX NIABULIEHWIA piBeHb
Ocpichmin AT, i pr. cr, nics B = 0675 0 = 0001 FOMOLWICTEiHY, |aCTiLLie PeecTpysanu iHcynsT MopisHsHo 3
HOMA. yw./oa., 20 8 = 025 b = 0,032 XBOUMW, SIKi HE Marv MIABULLEHOTO PiBHA romoLyCTeiHy
G o B = 0,385 b < 0001 (OR1,.52,95 %Cl 1.,01—2,29;p = C.).,045). XBop|3noegHaH-
LLIK® wrixe/1,72 v, ricns B = 0,342 b = 0,005 HAIM NABULLIEHOIO PiBHA roMOLWICTEIHY T Al manm 6inbLuy
KpeaThHi, MMonL/, 20 B = -0411 b = 0,003 IMOBIPHICTb PO3BMUTKY iHCYNLTY MOPIBHAHO 3 0cobamu Ge3
KpeaTuit, MKMON/N, nicns B = 0572 b = 0,011 Bynb-sikoro 3axsoptoBaHHsa (OR 12,02, 95 % Cl16,36-22,73
IMT, Kr/M?, ricns B = 0,227 b = 0,026 ans vornosikis, OR 17,34,95 % Cl 10,49-28,64 anst xiHOK).
SCORE nicnst B=-0815 p = 0,001 Acouiiajis rineproMoLmMcTeiHeMii 3 PO3BUTKOM iHCYNBTY Hali-
SCORE 0 B = 1223 p < 0,001 CvnbHiLLA B MOMOAVX NMofew, NiHINHO 3HKyBanach 3i 36inb-
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LIbOMY [I0CHiIKEHHi piBEHb rOMOLCTEIHY HE MaB CYTTEBOMO
BMMBY Ha PO3BUTOK MOBTOPHUX iLLIEMIYHUX IHCYNLTIB, KOMK
110r0 OCHOBHOI NpUYKMHOK Gyno 3HauyyLle NiaBULLEHHS
AT. ABTOpM TakoX mokasanu, Wo rinepteHsia tuny H i
piBeHb CPTT nigBuLLyBanu pusnk BUHUKHEHHS MOBTOPHUX
iLIEMIYHUX IHCYMBTIB, LU0, IMOBIPHO, MOXe ByTI NOB’si3aHO
3 PO3BUTKOM CUCTEMHOTO 3anasneHHsl. 3pobunu BUCHOBOK
npo HeobXiAHICTb HACTYNHOMO AOCTIMKEHHS ANS BUBYEH-
HS1 MPUYUHHO-HaCTigKoBoro 38’a3ky Mix CPI1, H-Tunom
rinepTeHaii Ta pO3BUTKOM MOBTOPHYX iLLEMIYHMX IHCYNLTIB,
BU3HAYEHUX Y LbOMY JOCHimKeHHi [8].

lMonepepHi focnimkeHHa nokasanu, wo Al i rinep-
TOMOLMCTUIHEMIS — ABa HaBaXUBILLi hakTopy pusnky
po3BuTKY iHCynbTy [11,12] Ta noB’s3aHi 3 PO3BUTKOM
MOBTOPHMX iLUeMiYHMX iHCynbTiB [13—15]. Y pocnimkeHHi
RESQUE Study BusiBunu, wo Al Mana kopensuiiHui
3B'5130K i3 PO3BMTKOM NOBTOPHWX iLUEMIYHMX IHCYNLTIB, ane
He NigTBEPAKEHO 3B’A30K MiX rineproMouucTeiHeMELD Ta
PO3BUTKOM MOBTOPHMX iLLIEMIYHMX IHCYIIBTIB, X04a CepeHin
piBEHb FOMOLMCTETHY B NaLiEHTIB NICNS iLLEMIYHOTO iHCYNBTY
6yB BULLMM 32 HopMy (10 Mkmonb/n) [16].

B octanHi poku H-Tun Al BUKNvKae nocunenuii Hayko-
B iHTepec Y cBiTi. Tak, Graham et al. BctaHoBWNW, LLO rinep-
romoumcTeiHemis Ta Al Manu CUHepridHy fito Y BUHUKHEHHI
CepLEeBO-CyaNHHIX i LiepebpoBacKynspHUX 3aXBOPIOBaHb, a
yacToTa CepLIeBO-CYAMHHIX MO y navieHTis i3 H-tvnom Al
maibke BN'ATepo OinbLua, HiX Y XBOPUX i3 BUCOKAM apTepi-
anbHUM TUCKOM 6€3 MigBMLLEHOTO PiBHSA roMoLMCTETHY [17].

Mi et al. BctaHOBWIM cuHeprivHMA edpekT Al i rinepro-
MoLumcTETHEMIT NPy MOBTOPHOMY iHCYMbTi B MKOAEN NOXMIoro
Biky [18]. Y uboMy goCnimkeHHi BCTaHOBMEHO, Lo H-tun Al
(OR = 2,988,95 %[I: 1,162-7,686) —He3anexHuii chak-
TOP PU3MKY NSt PO3BUTKY NOBTOPHWX NOPYLUEHH MO3KOBOTO
kpoBo0Diry; Lie NOB’s3aHO NepeayciM i3 CyTTEBIM BNIIMBOM
Al (OR = 3,263,95 % [JI: 1,067-9,980) Ha BUHUKHEHHSI
MOBTOPHOTO iLLEMIYHOTO MOPYLLIEHHS MO3KOBOTO KPOBOOOITY.

Y gocnigxeHHi [19] ouiHtoBanu 38’30k MiX piBHEM
L, crapismm Al i LUMMX y cinbebkin nonynsuii. OCHOBHI
pe3ynsTaT QOCRIMKEHHS NoKasanu: KoHUeHTpauis 'l He-
3arexHa Ta BiporigHo nos’s3aHa 3 LLMMX B oci6 i3 BucokuM
HopMmanbHum AT Ta Al 1 cTynens.

Towfighi A. et al. [20] Bu3Ha4anu, 4v BnnmBae nigsu-
LLIeHUI piBeHb FOMOLMCTEIHY Ha PO3BUTOK IHCYNbTY Micns
NONPaBKM Ha LUMPOKMIA CMEKTP BiAMOBIAHWX KOBapiaTiB i un
MiACWMIOKTb NEBHI CYAVNHHI hakTopy pU3nKy BNANUB BUCO-
KOrO roMOLMCTEIHY Ha PO3BUTOK iHCYMbTY.

LUEHHAM Biky. ABTOPY poBnsiTb BUCHOBOK, LLO MIABNULLIEHMIA
piBEHb FOMOLIMCTETHY CaMOCTIlHO 30iNbLLYE LAHCK PO3BUTKY
iHcyneTy. MonogLwi ocobu Ta xeopi Ha A" MOXyTb OTpUMaTH
0CcoBnMBY KOPWCTb Bifj 3HVKEHHS PIBHS FOMOLIMCTEIHY.

Jia Zhang et al. [21] gocnimxyBanu 38'a30k Mix Al H-Tu-
My Ta NOLLMPEHICTI0 6E3CMMMNTOMHOIO CTEHO3Y eKCTPaKpaHi-
anbHKX apTepin. Y gocnigxerHs 3anyyunu 2330 nauieHTis.
Ha nouatky B 608 nauieHTis giarHoctysanu Al Tuny H.
MpoTtsirom 2 poki cnoctepexerHs y 250 (10,73 %) xBopux
BCTAHOBUMM HGE3CMNTOMHUIA CTEHO3 eKCTpaKpaHianbHuX
CyauH. ABTOpW BUSIBWMW, WO rinepTeHsia H-tuny — He-
3anexHuii hakTop pu3nKy 6e3CMMNTOMHOIO CTEHO3Y
eKCTpakpaHianbHuX apTepin, a isonboBaHa Al i3onboBaHa
rinepromouucrteitemia Ta Al H-tuny 6ynu nos’sizaHi 3
yacToTol Ge3CUMNTOMHMX CTEHO3IB eKCTpaKkpaHianbHUX
CyawH, ocobnueo Al H-tuny.

Geng Qian et al. [22] BuB4anyu 38’A30K MiX piBHEM
3aranbHOro roMoLMCTeiHy B NnasMi, apTepianbHOro TUCKy
Ta LUBMAKICTIO NOLUMPEHHS MyNbCOBOI XBUMi B HACENEHHS
KUTaWCBLKOI CiNbCbKOI rpoMaan. Y AOCHIMKEHHS 3anyymnm
2148 ocib, HopmoTOHiKiB i 3 nerkoto All. BaratocakTopHuin
perpeciHuii aHania nokasas, Lo LLUMMX siporigHo Ta Hesa-
NEeXHO KopentoBana 3 rinepromoumcteiHemieto (B = 5,32,
p < 0,001) y Bcint nonynsuii, wo gocnigunu. LWMMX
rnokasana icToTHe 36inbLLUEHHS 3 NigBULLEHHSM PiBHS FOMO-
LMCTEIHY Y Mia3mi KpOBI NALIIEHTIB i3 BUCOKMM HOPMaIbHUM
AT 1a Al 1 ctynens (p < 0,05). FinepromouucTeiHEMIs
HesanexHo kopentosana 3 LUMMX B oci6 i3 BUCokum Hop-
manbHum AT Ta Al 1 cTynens. ABTopu nigcymysany, Lo
BWCOKMI HopManbHUi AT Ta Al" 1 cTyneHs Moxe noripLumTi
BMIIVB rineproMoLycTEiHeMii Ha apTepianbHy XOPCTKICTb Y
HaceneHHs KUTanCbKOi CiflbCbKOi rpoMagy.

Lulu Chen et al. [23] BBYanu B3aEMO3B’A30K ro-
moumcteidemii 3 LUMMX i BU3Ha4anu Moxnuei crnocobu
moaundikauii edpekty B sopocnux. [JocrnimKkeHHs 3hincHio-
Ba/M 3 UnHS 4o BepecHst 2016 p. y mposiHuii Li3siHey,
KHP. 3aranom go octatodHoro aHanisy 3anyuunu 16 644
ocobw. MigBuLLEHY apTepianbHy XOPCTKICTb BU3HaYanm
gk WMMXen 210 m/c. Lle gocnigpxeHHss nokasano, Lo
KOHLIEHTPAaL|isi FOMOLIMCTETHY B CHPOBATL|i KPOBI MO3UTUBHO
acouitoBanacs 3 LUMMX i nigByLLEHOLO XOPCTKICTIO apTepin.
Pesynbtatit gOCnifXeHHs fatoTb 3MOry MpUMycTUTY, LUIO
CepLeBO-CyaANHHI eheKTU TOMOLIMCTETHY MOXYTb YaCTKOBO
0rnocepeaKoByBaTHCS Yepes XOPCTKICTb apTepil.

ApTepianbHa XOpCTKICTb | TOMOLMCTEIH — MOTYXHi
MPEAUKTOPY CEPLIEBO-CYAMHHNX 3aXBOPHOBaHb, 0COOMMNBO
B Nniofei crapLuoro Biky. Song Zhang et al. [24] BuB4anu
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3B'130K FOMOLMCTEiHY 3 apTepianbHO XOPCTKICTO B 0Ci6
MOXWITOTO BiKY, AKi VBYTb Y KWTaNChKil rpomagi. ABTopu
MOpIBHIOBaN¥ piBeHb FOMOLMCTETHY B CUPOBATLL KPOBI 3 NO-
Ka3Hukamm xxopcTkocTi aptepin (LLMMXen i LUMMXm) y 780
yyacHukis (46,3 % 4onosikis, cepeaHii Bik — 71,9 (65-96
pokiB) poky) Bin ABOX rpomap [NekiHa. ABTOpW BUSIBUMW,
Lo B 0BCTEXEHMX piBEHb FOMOLIMCTEHY B CMPOBATLL KPOBI
acoLitoBaBCs 3i 3MiHaMM XXOPCTKOCTI aopTu.

[iaBULLEHUI piBEHb FOMOLMCTEIHY Y Nna3mi KpoBi Ta
BMCOKOYYTNMBWI piBeHb C-peakTuBHOrO Ginka — HesanexHi
thakTopy pr3nKy cepLeBO-CYAMHHIX 3axBoptoBaHb. Keke
Wang et al. [25] BuB4anu 38’30k romoumcteiHy Ta CPI1 3 ap-
TepianbHOK KOPCTKICTHO B KUTANCHKWX JOPOCINX CEPEAHEO0r0
BiKy NPOTSAroM 12 pokiB. Y AOCRIMKEHHS 3anyyunu BKIto-
yunm 220 ocib, TepMiH cnocTepexeHHs — 2005-2017 pp.
CepepHint Bik obctexeHux — 41,83 + 3,10 poky. PiBHi
LUMMXen nokasanwu MiHiAHY TEHOEHUiO 4O 3pOCTaHHA 3i
36inbwenHam CPI (p < 0,01). 3pobunn BUCHOBOK, L0
kombiHaLis nigBuLLeHoro piBHA romouucTeiHy Ta CPIMy
CVpOBATLi KPOBi MOXE 3yMOBMIOBATY 3BiMbLUEHHS PU3NKY
apTepianbHOi XOPCTKOCTI.

Y HaLlomy focnimkeHHi BnepLue B YkpaiHi ZocnigxeHo
piBeHb romoumcTeiHy B nauieHTis i3 | Ta Il cryneHem Al Ta
110ro AMHaMIKy Ha Tri MoHoTepanii, NikyBaHHS NOABIMHUMM
Ta noTpinHUMM komBiHaLisimm Ar-npenaparis. MigBuULLEHNI
piBEHb rOMOLMCTETHY BUSBUNM B 75 % NaLlieHTiB i3 M'Akoto
Ta nomipHoto A", YnepLue BCTaHOBMIM acoLliaTVBHI 38’3k
BMICTY roMmouucTeiHy 3 yonosiyoto ctatTio, IMT, LUK i Ha
rnoyatky, i Yepes 6 MicALiB NiKyBaHHS, piBHEM TTIHOKO3M B
CpoBaTLi KPOBi, NOKa3H1KaMu 0iCHOTO Ta LIEHTPasibHOTo
AT. MNauieHTn 3 rineproMoLmMcTeiHEMIEID ManK BiporigHO
By piBeHb HOMA, nokasHuK iHCyniHOPE3NCTEHTHOCTI.
MoxrnuBo, Takuil 38'30K 3yMOBMEHUI TUM, LLO NaLlieHTV 3
H-tunom Al" manu suwwmin IMT. Ynepiue B YkpaiHi BUSBANM
LiNbHUIA 3B’30K TOMOLIMCTEIHY 3 XOPCTKICTIO CYAMHHOI
CTiHKW Ha TNi NiKyBaHHSA B AXHAMILL, # acoljauis Hesanex-
Ha Bif 3HWXeHHs AT Ha Tni Tepanii. Takuin 3B'930K MOXe
MOSICHUTN MAaTOreHETUYHNIA MEXaHi3M, YoMy FOMOLMCTEIH
y (haxoBii niteparypi BBaXal0Tb HE3aNeXHUM PakTopoM
PU3UKy PO3BUTKY MOBTOPHMX iLLEMIYHUX iHCYNLTIB Y navi-
€HTIB i3 AI" — 11010 BNMMB acoLliioBaHUi 3i 30inbLLEHHSM
XKOPCTKOCTi apTepin.

MMig Yac gocnimKeHHs He BUSIBUNM BiporigHi acoujiaLii
rinepromoumcTeiHemii Ta piBHs CPI1, a Takox 38’330k BMICTY
FOMOLIMCTETHY 3 KypiHHSAM Ym TpuBanicTio Al. Moxnmeo, Lie
MOB’S13aHO 3 TWM, LU0 B IOCTIIIKEHHSX, Ae OyB Takuii 38’530K,
nauieHTn Gynu TSHKYMMK, 3 IHCYTNBTOM B @aHaMHESi Ta iHLUUM
piBHEM CEpLIEBO-CYANHHOIO PU3MKY.

O6MmexeHHs gocnimpkeHHsA. He BuBYanu acoujalio
H-tuny Al i CMHAPOMY HIYHOTO arnHoe CHY, Lo Moxe ByTu
pauioHanbHAM Hagani, OCKinbkM nig vac SOCHigKEHHS
riNnepromMoLmMcTeiHEMIO BUSIBNSANM B MaLiEHTIB i3 GinbLumm
IMT, a 0TXe B HUX MOXITMBA HAasiBHICTb MOPYLUEHb ANXaHHS
nig Yac cHy. NinoTHe AOCNiMKEHHS, SiKe 3aINCHUNN, — OfHO-
LIeHTpOBe, TOMY BKIKO4AN0 HEBEMWKY KiNMbKICTb MaLlieHTiB.

BucHoBKH

1. FinepromouycTeiHeMito BUSBUM B 75 % naLieHTiB
i3 | Ta Il cTyneHem aptepianbHoI rinepTeHaii.

2. MNavujieHtv 3 H-Tnom apTepiancHoi rinepTeHsii Manu
BipOrigHO BULLi NOKa3HWKK 0GIiCHOTO CUCTOMIYHOTO apTepi-
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anbHOro TUCKY, Macu Tina, iHAeKCy iHCYNIHOPE3UCTEHTHOCTI
HOMA, Buwumin piBeHb CepLeBO-CyAMHHOMO pU3NKY 3a
wkanoto SCORE, Hyxunii piBeHb LUBWAKOCTI KIyH604KoBOT
insTpaLyi.

3. 3a gaHnmm f0BOBOMO MOHITOPYBaHHS, O MoYaTky
nikyBaHHs naujieHTn 3 H-tunom Al NOPIBHSHO 3 rpynoto
nauienTis 3 Al' 6e3 rinepromoumcTeiHeMii Manm Biporig-
HO BUWMIA piBeHb CAT 3a 24 roguHu, OEHHWIA i HIYHUI
nepiogu.

4. TiABMLLEHWA piBEHb FTOMOLMCTEIHY B CUpOBATL
acoLjiioBaHWI i3 YONOBIYOO CTATTHO, IHAEKCOM Macu Tina,
LUBMAKICTHO KNyBo4koBOi chinsTpaii, piBHEM ITHOKO3M KPOBI,
OCICHUM i LIEHTPanbHUM apTepianbHUM TUCKOM.

5. PiBeHb romoumcTeiHy B CMpOBATL|i acoLiioBaHuii i3
KOPCTKICTHO CYAMH HE3anexHo Bif PIBHA 3HKEHHS apTe-
pianbHoro Tucky nicns nikyeanHsa (B = 0,307,p = 0,001).

lMepcnekTuBM noAanbLLMX AOCHIMKEHb NONAMAIOTb Y
BWBYEHHI PIBHS FOMOLMCTETHY Ha BinbLLUiN KiNbKOCTi XBOPKX
i Ha Pi3HNX KaTeropisx NaLieHTiB 3 apTepianbHOo rinepTeH-
3i€t0 Ta KOMOPDIAHOK NATONOTIEHD 47151 NOMINLLEHHS NiAX0AiB
[0 NiKyBaHHS Y TPUBAmNMX COCTEPEXEHHSIX.
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The aim of the study was to investigate the impact of medical and social risk factors (RF) on the development of arterial hyper-
tension (AH) in the adult population at the regional level (Zaporizhzhia, Ukraine).

Materials and methods. The study, after obtaining an informed consent, involved 2000 patients, residents of Zaporizhzhia region,
including 1000 patients (522 men and 478 women, mean age 51.60 + 0.85 years) with AH and 1000 patients (478 men and 522
women, mean age 49.80 + 0.94 years) without AH. The relationship between hypertension and the action of already known RF,
the reliable connection of which has been proven by many studies, including burdened heredity, overweight, excessive alcohol
consumption, smoking, physical inactivity, and some social and economic RF. In order to achieve the goal of the study, we used a
set of general scientific and special interrelated and consistently applied methods: system analysis, bibliosemantic, descriptive sta-
istics, calculating the odds ratio (OR) of the event witha 95 % confidence interval (Cl); values of P to define statistical significance.

Results. According to our study, the simple logistic regression analysis of persons from the study cohort reveals a reliable relationship
(P < 0.05) between AH and family history of hypertension, overweight, physical inactivity, smoking. Along with the well-known RF,
the residents of the Zaporizhzhia region are exposed to other social and economic RF, in particular, poor living standards (OR 2.45;
95 % Cl2.04-2.94;P < 0.0001), unemployment (OR 1.9;95 % CI1.38-2.64;P < 0.0001), lack of healthcare facilities at the place
of residence (OR 0.29; 95 % CI0.22-0.35; P < 0.0001), low level of education (OR 2.39; 95 % CI 1.97-2.91; P < 0.0001).

Conclusions. It has been found that along with the traditional risk factors, the residents of the Zaporizhzhia region have other
social and economic risk factors, including poor living standards, low average income, unemployment, lack of healthcare
facilities at the place of residence, low level of education.

BnauB meAMKO-coLiaAbHUX (aKTOPiB PU3UKY Ha PO3BUTOK apTepiaAbHOI rinepTeHsii
B AOPOCAOr0 HACEAEHHA Ha perioHaAbHOMY PiBHi

3. B. Aawkya, A. A. Aawkya

MeTa po60oTH — BUBYEHHSI BNIMBY MeaWKO-CoLianbHUX dhakTopie puanky (PP) Ha po3BWUTOK apTepianbHoi rineptensii (Al) y
[I0pOCIIOr0 HaceneHHst Ha perioHanbHOMY piBHi (M. 3anopixoks, YkpaiHa).

Marepianu Ta metoau. 3aiCHUNM JOCHIMKEHHS!, B SKOMY NiCNs mignucaHHs iHhopmMoBaHoi 3rogu B3snu yyacts 2000 naui-
€HTiB, xuTeniB 3anopiabkoi obnacti: 1000 nauiexTi (522 vonosiku Ta 478 xiHok, cepenHin Bik — 51,60 + 0,85 poky) 3 Al i
1000 nauieHTis (478 Yonosikis i 522 xiHku, cepeaHin Bik —49,80 + 0,94 poky) 6e3 Al. Bus4unu 38’30k Mix Al i gieto BinoMux
®P, BiporigHuUiA 3B'A30K SIKMX AOBEAEHO GaraTbMa AOCTIMKEHHAMM: OBTSXKEHOK CnajKoBICTIO, HAAMIPHOK Barok, HaaMipHUM
BXVBAHHAM afIKOrosto, KypiHHAM, rinoguHamieto, Hu3koro PP couianbHO-eKOHOMIYHOI cripsiMoBaHoCTi. [ig Yac JOChimKeHHs
BUKOPMCTaNM KOMMNIEKC B3aEMOMOB ' A3aHMX i NOCMIAOBHO 3aCTOCOBAHMX 3aranbHOHAYKOBWX i CneLianbHUX METOAIB: CUCTEMHWIA
aHanis, bibniocemaHTU4HUIA, ONMCOBY CTATUCTUMKY, PO3PaXOBYBaNM BiAHOLLEHHS WaHciB (BLU) BUHUKHeHHs nogii 395 % foBipuuM
iHTepsanom ([), p — piBeHb 3Ha4yLLOCTi.

Pesyniratu. Y gocnigyBaHii KoropTi nig 4ac npocToro NoriCTUMHONO PerpeciiiHoro aHanisy BusiBunm BiporigHui (p < 0,05) 38’330k
Mix Al Ta 0BTSPKEHO CNaZKoBICTHO, HAAMIPHOI Baroto, rinoguHamieto, KypiHHsaM. Kpim Bigomux OP, ans meLukaHLiB 3anopiabKoi
obnacTi nputamaHHi i iHwi ®P coianbHo-eKOHOMIYHOT CNPSIMOBAHOCTI, SIK-OT He3aAoBINbHWN piBeHb xuTTs (BLL 2,45; 95 % [JI
2,04-2,94; p < 0,0001), 6e3pobitTs (BLL 1,9; 95 % Al 1,38-2,64; p < 0,0001), BincyTHICTb 3aKknagiB OXOPOHM 300POB'A B MicLi
npoxvisanHs (BLU 0,29; 95 % 1 0,22-0,35; p < 0,0001), Hu3bkuin piBeHb ocsiTh (BLU 2,39; 95 % [l 1,97-2,91; p < 0,0001).

BucHoBku. Mopsg i3 TpaguuiiHuMm dakTopamu pusvky Ans MeLLkaHuiB 3anopisbkoi 06nacTi nputamanHi i iHwi daktopu
pU3MKy coLjianbHO-EKOHOMIYHOI CMPSIMOBAHOCTI: HE3aA0BINbHWIA PIBEHb XKUTTS, HU3bKWIA cepeaHin foxia, 6e3pobiTTs, BiacyT-
HICTb 3aKnagiB OXOPOHMW 300POB’S B MiCLi MPOXUBAHHS!, HU3bKUI PiBEHb OCBITH.

BansiHne MeAMKO-cOuManbHbIX GaKTOPOB PUCKA Ha pa3BUTHE apTepuaAbHoﬁ rmnepTeH3uu
Y B3pOCAOro HaceAeHUA Ha peruoHaAbHOM YpOBHe

3. B. Aawkya, A. A. Aawkya

Llenb paboTbl — n3yyeHue BIUSHWS MEAUKO-CoLManbHbIX (hakTopoB pucka (PP) Ha pa3suTue apTepuanbHoi runeptensum (Al
Yy B3POCIIOr0 HaceneHus Ha per1oHanbHOM ypoBHe (r. 3anopoxbe, YkpanHa).

3anopoxckuii MegnumHcKkui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .


https://doi.org/10.14739/2310-1210.2021.1.224876
https://orcid.org/0000-0002-4693-6803
https://orcid.org/0000-0001-7802-3550
mailto:lashkuld%40gmail.com?subject=

Original research

Marepuans! u Metoabl. [poBeAEHO UCCNenoBaHWe, B KOTOPOM MOCTE MOANUCAHNSI MHPOPMUPOBAHHOTO COFNAcUs MPUHSN
yyactue 2000 naumeHToB, xuTener 3anopoxckoit obnactu: 1000 naumeHToB (522 MyxuUnHbI 1 478 XeHLLUMH, CpeaHuid BO3pacT —
51,60 + 0,85 roga) ¢ Al 1 1000 nauneHToB (478 MyxUnH 1 522 KeHLwmHbl, cpeanuii BospacT — 49,80 + 0,94 ropa) 6e3 ATl
M3yyeHa casiab Mexay Al 1 AeficTBIEM Yxe U3BeCTHbIX ®P, foCTOBEPHAS CBS3b KOTOPbIX OKa3aHa MHOrMMM UCCIIEA0BaHUSIMA:
HacneaCTBEHHOCTLIO, M3DLITOYHBIM BECOM, M3DLITOYHLIM YNOTPEBNEHNEM ankorons, KypeHueM, runoguHamueis, psagom ®P
coumarnbHO-9KOHOMWUYECKOIA HanpaBneHHOCTU. B xoze nccnenoBaHns UCMonb3oBasii KOMMIEKC B3aUMOCBS3aHHbIX U MPUMEHS-
€MblIX MocrefoBaTenbHO 06LLEHaYYHBIX U CrieLmaribHbIX METOAO0B: CUCTEMHBINA aHanm3, B1bnMoceMaHTUYECKIIA, ONUCATENBHYHO
CTaTUCTUKY, paccynTbiBany oTHolueHne waHcoB (OLU) BosHukHOBeHMS cobbiTis ¢ 95 % AoBepuTenbHbIM MHTepBanom (AN),
P — YPOBEHb 3HAYMMOCTU.

Pesynkrarhbl. B viccnenyemoii Koropte npy npocToM NorMcTUYECKOM PerpeccMoHHOM aHaniu3ae YCTaHOBMEHa JOCTOBEPHAS CBSI3b
(p < 0,05) mexay Al' 1 HacneACTBEHHOCTbIO, N30LITOYHBIM BECOM, MMNoAMHaMUEN, KypeHueM. Hapsay ¢ nssectHbiMu ®P, ans
xuTenen 3anopoxckomn obnactv npucywm 1 apyrne ®P coumanbHO-9KOHOMUYECKOW HaNPaBNEHHOCTM: HEYAOBMNETBOPUTENbHbIN
ypoBeHb xm3Hu (OLU 2,45; 95 % [N 2,04-2,94; p < 0,0001), 6espabotnua (OLL 1,9; 95 % AW 1,38-2,64; p < 0,0001), ot-
CyTCTBWE y4pexaeHnin 3npaBooxpaHerus B Mecte npoxusanus (O 0,29; 95 % AW 0,22-0,35; p < 0,0001), H13kui1 ypoBeHb
obpasosanus (OLL 2,39; 95 % AN 1,97-2,91; p < 0,0001).

BbIBoAbI. YCTaHOBNEHO, YTO HApSAY C TPAANLIMOHHBIMY (haKTOpaMM prcka s KUTerer 3anopoxeKoi 06nacTy NpucyLL 1 apyrie
(haKTOpbI prCKa COLMANbHO-3KOHOMUYECKOI HANPABIEHHOCTI, B TOM YMCIe HEYLOBNETBOPUTENbHBIA YPOBEHD XU3HW, HU3KIA
cpefHuii aoxop, 6etapaboTuLa, OTCyTCTBUE YUPEXAEHI 30PABOOXPAHEHNS B MECTE NPOXMBAHUS, HNU3KUIA YpOBEHb 06pa30BaHNS.

The prevalence of arterial hypertension (AH) varies in
world’s population lives in different countries as well as in
the regions of Ukraine in terms of the cultural and living
standards [1]. Lifestyle, educational level, sex, age, profes-
sion, place of residence, climate and also the presence of
such risk factors as smoking, excessive alcohol consump-
tion, obesity, stressful situations, availability of medical
care, coupled with the quality of providing preventive and
medical care, additionally influence the prevalence of AH
[2]. Therefore, the study on AH and its association with
these risk factors will enable the timely management and
effective clinical decision making aimed at the prevention
of AH lesions and related diseases at the regional level.

Aim
To study the influence of medical and social risk factors on

the development of AH in the adult population of the Zapo-
rizhzhia region (Ukraine).

Materials and methods

This study used a cross-sectional survey to describe
the association between behavioral risk factors, know-
ledge about hypertension, and hypertension. In order to
achieve the goal, we involved 2000 persons, residents of
the Zaporizhzhia Region, including 1000 patients (522 men
and 478 women, mean age 51.60 + 0.85 years) with AH
and 1000 patients (478 men and 522 women, mean age
49.80 + 0.94 years) without AH. The groups did not differ
significantly by the number of people from urban and rural
areas. Data were collected by an in-person interview using
behavioral risk factors questionnaire, hypertension know-
ledge questionnaire, and physical examination. We used
statistical software program (Statistica 6.0) and Microsoft
Excel 2010 applications for data analysis. In accordance
with target setting for meeting the objectives of the study,
a set of general scientific and special interrelated and
consistently applied methods were used: system analysis,
bibliosemantic, descriptive statistics, calculating the odds
ratio (OR) of the eventwitha 95 % confidence interval (Cl);
values of P to define statistical significance.

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

Results

The associations between AH and some social and eco-
nomic risk factors were first studied (Table 7). Our study
revealed a reliable relationship between AH and family
history of hypertension (OR 49.78; 95 % CIl 36.81-67.31;
P < 0.0001), overweight (OR 5.92; 95 % CI 4.80-7.30;
P < 0.001), physical inactivity (OR 2.15; 95 % CI 1.78-
2.61; P < 0.001), smoking (OR 1.59; 95 % CI 1.31-1.93;
P < 0.0001) and no association with excessive alcohol
consumption (OR 0.84; 95 % CI 0.69-1.03; P > 0.05).

According to the study results, as shown in Table 2, ex-
cessive dietary salt intake (OR 16.09;95 % Cl 12.14-21.34;
P < 0.0001), fatty meat and fish consumption (OR 1.41;
95 % Cl 1.18-1.69; P < 0.0001) was significantly asso-
ciated with the development of AH.

But along with the well-known risk factors which have
been proven to be associated with AH by some funda-
mental studies, the residents of the Zaporizhzhia region
are exposed to other social and economic risk factors
(Table 3), including poor living standards (OR 2.45; 95 %
Cl 2.04-2.94; P < 0.0001), earning less than UAH 1500
(OR3.80;95 % Cl3.15-4.57;P < 0.0001), unemployment
(OR1.9;95 % Cl 1.38-2.64; P < 0.0001), lack of health
care facilities at the place of residence (OR 0.29; 95 % ClI
0.22-0.35; P < 0.0001), low level of education (OR 2.39;
95 % CI11.97-2.91; P < 0.0001).

Discussion

Our studies have found the role of non-traditional risk factors
in the development of AH using the example of the Zapo-
rizhzhia region (Ukraine).

European guidelines on cardiovascular disease pre-
vention focus on the identified traditional risk factors for
hypertension [3]. According to the WHO recommendations,
unhealthy diet is also the risk factor associated with the de-
velopment of AH in the adult population [4]. Our studies
confirmed the reliable relationship between the develop-
ment of AH and excessive salt intake, consumption above
the median level of fatty meat and fish, but inadequate
consumption of vegetables and fruits. In particular, the mod-
ern scientific literature has clear evidence of excessive salt
intake [5], insufficient consumption of fruits and vegetables
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Table 1. The influence of medical and social risk factors on the development of arterial hypertension in the adult population, n (%)

Risk factors Individuals with AH Individuals without AH OR (95 % CI)
(n = 1000) (n = 1000)

Physical inactivity 436 (43.6) 264 (26.4) 2.15(1.78-2.61) <0.001
Excessive alcohol consumption 232(23.2) 264 (26.4) 0.84 (0.69-1.03) >0.05
Overweight 532 (53.2) 161 (16.1) 5.92 (4.80-7.30) <0.001
Smoking 342 (34.2) 246 (24.6) 1.59 (1.31-1.93) <0.0001
Family history of hypertension 754 (75.4) 58 (5.8) 49.78 (36.81-67.31) <0.0001

Table 2. The influence of dietary risk factors on the development of hypertension in the adult population, n (%)

Risk factors Individuals with AH Individuals without AH OR (95 % Cl)
(n = 1000) (n = 1000)

High dietary salt intake more than 5 grams per day 524 (52.4) 64 (6.4) 16.09 (12.14-21.34) <0.0001
Excessive consumption of fatty meat and fish every day 423 (42.3) 342 (34.2) 1.41(1.18-1.69) <0.0001
Insufficient consumption of vegetables and fruits 854 (86.4) 245 (24.5) 18.02 (14.36-22.62) <0.0001

Table 3. The influence of socio-economic risk factors on the development of hypertension in the adult population, n (%)

Risk factors Individuals with AH Individuals without AH OR (95 % Cl)
(n=1000) (n=1000)

Social status — employee 878 (87.8) 740 (74.0) 2.53(1.99-3.21) <0.001
Low level of education 423 (42.3) 234 (23.4) 2.39 (1.97-2.91) <0.0001
Salary less than UAH 1500 664 (66.4) 342 (34.2) 3.80 (3.15-4.57) <0.0001
Poor living standards 670 (67.0) 453 (45.3) 245 (2.04-2.94) <0.0001
Stress related profession 320 (32.0) 320 (32.0) 1.00 (0.83-1.21) >0.05
Unemployment 122 (12.2) 68 (6.8) 1.9 (1.38-2.64) <0.0001
Loneliness 264 (26.4) 265 (26.5) 0.99 (0.82-1.21) >0.05
Low average income 670 (67.0) 132 (13.2) 13.35 (10.65-16.73) <0.0001
Lack of health care facilities at the place of residence 116 (11.6) 320 (32.0) 0.29 (0.22-0.35) <0.0001
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[6], as well as fatty fish influence on the development of AH.
There are many sources in the scientific literature empha-
sizing the linkage between metabolic status in adults and
the development of AH and related diseases [7]. In popu-
lation-based retrospective cohort study, the combination of
diabetes and lack of habitual physical activity is predictive
of functional disability in Japanese [8].

Our studies have confirmed the existence of such re-
liable associations between the risk factors characterizing
human metabolic status and the development of AH in
the adult population: blood glucose level above 6,0 mmol/l
(OR 2.65; 95 % CI 1.96-3.59; P < 0.0001), cholesterol
level above 4.5 mmol/l (OR 3.18; 95 % CI 2.56-3.94;
P < 0.0001). Notably, the recent meta-analyses have
demonstrated the effect of elevated cholesterol and glucose
levels [9] on the development of AH in the adult population.
Another study has found that the presence of any risk fac-
tor in essential hypertension patients has a unidirectional
negative effect on the structural, geometric and functional
alteration of the heart, is associated with a tendency
towards reduced blood flow in all extra- and intracranial
vessels. Patients with essential hypertension who smoke
are characterized by activation of sympathetic autonomic
nervous system [10].

A large prospective cohort study has found that inde-
pendent of traditional risk factors, individual and cumulative
social and behavioral risk factor exposures were associated
with onset of hypertension and diabetes within 3.5 years
in a clinical setting [11]. Veisani Y. et al. in cross-sectional
study investigated the role of socioeconomic inequality in

http://zmj.zsmu.edu.ua

the prevalence of hypertension [12]. AH was more prevalent
in lower socioeconomic groups and important socioeco-
nomic contributors in inequality were job (P = 0.008),
educational level (P = 0.005), and socio-economic status
(P = 0.003). Cross-sectional study among 38 297 adults
from China, Mexico, India, South Africa and Russia exa-
mined the association between socioeconomic status
over the life-course and the burden of cardiometabolic
risk factors in middle-income countries [13]. The authors
concluded that higher life-course socioeconomic status for
both men and women was associated with increased odds
of overweight/obesity, and additionally diabetes and hyper-
tension for men in middle-income countries. Interestingly,
that among the factors influencing cardiovascular disease
(CVD) risk, both lower income and residence in rural areas
were associated with higher CVD risk for male and female
workers [14].

Thus, our study has revealed that along with such risk
factors as positive family history of hypertension, over-
weight, physical inactivity, excessive alcohol consumption,
the residents of the Zaporizhzhia region are also exposed to
some other social and economic risk factors, including poor
living conditions, low average income, unemployment, lack
of healthcare facilities at the place of residence, low level
of education. This data are consistent with the results from
other research which has shown an association of lower
socio-economic position and education with an increase in
all-cause mortality [15]. The intervention strategies in early
life, adolescence and adulthood will likely be needed to
meet future health problems.

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .



Conclusions

It has been found that along with the risk factors such
as hereditary taint, overweight, physical inactivity, excessive
alcohol consumption, the residents of the Zaporizhzhia re-
gion have other social and economic risk factors, including
poor living standards, low average income, unemployment,
lack of healthcare facilities at the place of residence, low
level of education.

Prospects for further research are to consider the re-
gional features of the risk factor structure in the development
of national programs for the prevention of CVD.
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The aim of the study was to evaluate the effect of type 2 diabetes mellitus (T2DM) and obesity influence on the left ventricular
(LV) remodeling peculiarities in hypertensive patients.

Materials and methods. In total, 327 patients, aged 38-74 years, were comprehensively examined. The enrolled patients were
divided into 4 groups in dependence of the presence of associated disease: the 15t group —n = 87 hypertensive patients with
T2DM combined with obesity, the 2 group —n = 71 hypertensive patient with T2DM and the 3 group —n = 65 hypertensive
patients with obesity; the comparison group consisted of 74 patients with essential hypertension (EH) but without obesity or
diabetes.

Echocardiography was performed according to the standard method of H. Feigenbaum to estimate the LV parameters. HbA1c
was determined by turbidimetric method. Serum glucose levels were determined by ELISA.

Results. When comparing the three patient groups with those who had only EH, the most significant influence was found in
combined influence of T2DM and obesity on the development of unfavorable type of LV remodeling with values of x> = 29.371
and Pearson’s contingency coefficient (C) — 0.393 (P < 0.05). The presence of concomitant T2DM without obesity had a
significant moderate relationship with the development of unfavorable LV geometry, x> = 11.029 and C - 0.266 (P < 0.05),
which indicates a much smaller impact on the process compared to the polymorbid effect of T2DM with obesity. Comparison
of patients with a combination of EH and obesity with those who had only EH did not show a significant effect of concomi-
tant obesity on the development of unfavorable types of LV geometry with values of x? and C: 0.529 and 0.062, respectively
(P > 0.05).

Conclusions. Essential hypertension with type 2 diabetes mellitus and obesity polymorbidity, but not in combination with type
2 diabetes mellitus or obesity alone, has the most significant association with hypertrophic types of LV remodeling. The co-
existence of type 2 diabetes mellitus and obesity in hypertensive patients leads to the development of predominantly LV concentric
hypertrophy.

MNoepHaHMK BNAMB LKPOBOTO AiabeTy 2 TMRY Ta 0XKMPIHHA Ha PeMOAEAIOBaHHSA
AIBOTO LUAYHOYKA B NALJEHTIB i3 rinepToHiuHoI0 XBopoboto

B. 0. Wenecr, 0. 0. KoanboBa, 0. M. LLenecr, H0. B. PopioHoBa, f1. B. lAboBa

Merta poGoTn — ouiHnTi BNnuB Lykposoro Aiabety (L) 2 Tuny Ta oXxupiHHA Ha 0CobnMBOCTI PEMOAENIOBaHHS MTIBOTO LLYHOuUKa
B NaLlieHTiB i3 rinepToHivHo xBopoboto (MX).

Marepianu Ta metogu. O6cTexwnm 327 nauieHTis Bikom 38—74 pokn. OBCTEXEHNX NOLAINUIM Ha 4 rPynK 3aneXxHO Bif HASIBHOCTI
CynyTHLOTO 3aXBOPtoBaHHS: 1 rpyna — 87 nawieHTis i3 rinepToHiyHo xBopo6oto, LI 2 Tuny B NOEAHAHHI 3 OKMPIHHAM; 2 rpyna —
71 XBOpWIA Ha rinepToHiYHY XBOPOOY Ta LyKpoBuiA fiabeT 2 Tuny; 3 rpyna — 65 oci6 i3 rinepToHiYHO XBOPOOOIO Ta OKUPIHHAM;
rpyna nopiBHAHHA — 74 navieHTis i3 MX 6e3 oxupiHHa Ta L 2 tvny.

Mapametpu nigoro LunyHouka (ML) ouiHioBanu 3a gonomoroto exokapgiorpadii 3a craHgapTHoro metoaukoro PeitreHbayma. HbA1c
BU3Ha4anu TypOianMeTpUyHMM METOAOM, PiBHI FHOKO3W B CUPOBATLi KPOBI — iIMyHO(DEPMEHTHUM.

Pesynitaty. MopiBHIO0YM NALIEHTIB i3 TPLOX MPynN i3 XBOPUMM, Siki Manu i30nb0BaHuiA BapiaHT X, HaWbinbLLUMIA BNAMB HA pO3BY-
TOK HecnpusTnMBoro Tuny pemogentoBanHs J1LL 3i sHaueHHsmMm x? = 29,371 i koedilieHTa yaromkeHocTi Mipcona (C) — 0,393
(p < 0,05) BUsiBUNM Y pasi OAHO4ACHOI HASIBHOCTI LIYKPOBOTO AiabeTy 2 TUMy N OXMPIHHS.

HasiBHicTb cynyTHboro LI 2 Tuny 6e3 oXupiHHS Mana 3Ha4yLLmMi MOMIPHMIA 38’S30K i3 PO3BUTKOM HecnpusiTinBoi reometpii J1LL,
X2 = 11,029i C - 0,266 (p < 0,05), O BKka3ye Ha iCTOTHO MEHLLWIA BNAMB HA MPOLIEC MOPIBHSHO 3 NoniMop6iaHUM edekTom
L 2 tuny Ta oxupiHHS. MOpIBHAHHS NawieHTiB 3 ogHoYacHM X Ta OXMPIHHAM i3 TUMK, B KOTO HasiBHa Tinbku X, He nokasano
3HaYyLLWIA BNAIMB CyMyTHBOTO OXMPIHHA HA PO3BUTOK HeCcnpusTMBKX TUMiB reometpii JILU 3i sHaueHHsmm x2 i C 0,529 i 0,062
BignosigHo (p > 0,05).

BucHoBku. linepToHiuHa xBopoba npy nonimMopBigHOCTi 3 LiyKpoBUM AiabeToM 2 Tuny 1 OKUPIHHAM, ane He B NOEAHAHHI Tinbku
3 LlyKpoBWM JiabeTom 2 T1ny abo TinbKu 3 OXUPIHHAM Mae HabInNbLL 3HAYYLLMIA 3B'A30K i3 riNepTPOdiYHMMM TUNaMK peMogento-
BaHHS NiBOro LUNyHouka. OfHOYacHa HasBHICTb LIyKPOBOTO [iabeTy 2 TUMy 3 OXMPIHHAM Y TiNepTEH3VBHIX XBOPUX MPU3BOAUTL
[0 PO3BUTKY 3A€e0iNbLIOTO KOHLIEHTPUYHOI TinepTpodii NIBOrO LWyHOuKa.

3anopoxckuii MegnumHcKkui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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CoueTaHHO€e BAUSIHUE caXxapHOro Avabeta 2 Tuna u 0)XHUpeHUAa Ha pemoAeAupoBaHUe
AEBOro XXeAyAouka y nauuMeHToB C I'VII'IepTOHVIlIECKOﬁ 6one3HblO

B. A. Wenecr, 0. A. KoBanéga, A. H. LLienecr, 0. B. PoauoHoBa, 1. B. [MAéBa

Llenb pabotbl — oueHNTb BNMsiHWE caxapHoro anabeta (CL) 2 Tna n oxupeHns Ha 0COBEHHOCTY PEMOAENMPOBaHNS NIEBOTO
KENyaoUKa y naLyeHToB ¢ runepToHnyeckoit bonesHoto (I'b).

Marepuanbi n metoabl. O6cnenosany 327 naumeHToB B BospacTe 38—74 roga. MauyeHToB nogenvnm Ha 4 rpynnbl B 3aBUCKMOCTH
OT Hanuumns conyTcTBytoLLero 3abonesanus: 1 rpynna — 87 60nbHbIX TMNEPTOHNYECKO BonesHbIo, caxapHbiM AuabeTom 2 Tuna B
COYETAHWM C OXMPEHUEM; 2 Tpynna — 71 NauMeHT ¢ rnepToHnYeckon BonesHbio 1 caxapHbiM Anabetom 2 Tuna; 3 rpynna — 65
6OnbHbIX FMNEPTOHNYECKOI GONE3HBIO C OXKMPEHVEM; TPyrNa CPABHEHMS COCTOSMNA W3 74 MaLMEHTOB C MNePTOHMYECKO 6OMne3HbHo
6e3 oxupeHus 1 6e3 C1 2 Tuna.

MapameTpbl neBoro xenyaoyka (/1K) oLeHrBanm ¢ noMoLLbH 9xokaparorpaduy no ctaHgapTHoi Metoavke Peiirenbayma. HbA1c
onpeaensnm TypbranMeTpUYECKM METOOM, @ YPOBEHb [THOKO3bI B CLIBOPOTKE KPOBU — UIMMYHO(PEPMEHTHBIM.

Pe3ynirarbl. [py CpaBHEHWM NALMEHTOB 13 TpeX rpynn ¢ 60MbHLIMM, IMEBLLIMMM M30NMPOBaHHbINA BapuaHT b, Hanbonee sHaunmoe
BMMsiHME Ha pa3BuTHe HebnaronpusTHoro TMna pemoaenuposanms JXK co sHadeHrsamm x2 = 29,371 1 koadhdrUMeHTa KOHTUH-
reHumm Mupcona (C) — 0,393 (p < 0,05) o6HapykeHO Npu OBHOBPEMEHHOM BIUSIHUM CaxapHOro auabeTta 2 Tna 1 OKUPEHUs.
Hanuumne conyteTsytowero Cl 2 Tuna 6e3 OXUpeHns Meno 3Ha4NTENbHYI0 YMEPEHHY0 CBA3b C pasBUTUEM HebnaronpusTHo
reomeTpum JOK, x* = 11,029m C -0,266 (p < 0,05), 4TO yKa3biBaET Ha rOpPa3no MEHbLLEE BRUSIHIE HA MPOLIECC MO CPABHEHMIO
¢ nonumopbnaHbiM adpdektom CLI 2 TMna u ox1peHus.

CpaBHeHe naumMeHTOoB ¢ coyeTaHneM b v oxmpeHus ¢ Temu, y koro 6eina Tonbko b, He nokasano 3HaYnTenbHOro BRUSHMS
COMyTCTBYHOLLETO OXVPEHUS HA Pa3BuUTHe HeBnaronpusiTHbIX TUNOB reomeTpim JK co sHaueHusimm % n C 0,529 1 0,062 coot-
BeTcTBEHHO (p > 0,05).

BriBoApI. [MnepToHuyeckas 6onesHb npum nonMmMopbraHOCTY ¢ caxapHbiM AMabeToM 2 Tvna v OKUPEHUEM, HO He B COYETaHNM
TONbKO C CaxapHbIM AMAGETOM 2 TUMa UMK TOMNbKO C OXMPEHEM UMEET Hanboree 3HaUMMYyH CBSI3b C rMNEPTPOPUIECKUMI
TMNamy peMoAen1poBaHust NeBoro xenyaouka. OfHOBpPEMEHHOe Hamuume caxapHoro AnabeTa 2 Tuna C OXUpEeHWeM y
TUNEPTEH3NBHBIX GONbHBLIX MPUBOAUT K Pa3BUTVIO MPEUMYLLECTBEHHO KOHLIEHTPUYECKON MMNepTPOMM NIEBOTO XeryaoUKa.

In recent years, more and more attention is paid to the im-
portance of heart remodeling in essential hypertension
(EH) with concomitant pathology and complications [1-4].

Structural and functional changes of the myocardium,
the geometry of the left ventricle (LV) and its remodeling
significantly depend on the presence of risk factors that
lead to the development of systolic and diastolic dys-
function [5].

The Framingham study proved that LV hypertrophy is an
independent factor in cardiovascular morbidity and mortality
and it plays an important role in myocardial dysfunction.
Besides, the probability of developing cardiovascular pa-
thology in obese people is 50 % higher than in people with
normal body weight.

In most cases, the degree of dilatation of heart
chambers prevails in the presence of obesity. The size
of the left atrium (LA) in obese patients is greater in com-
parison with the group of people with normal weight. The
mechanisms leading to an increase in the LA size are
identical to those that cause LF hypertrophy: an increase
in body mass index (BMI), hypertension, volume overload
and diastolic filling disorders. Framingham Heart Study
showed a higher risk of atrial fibrillation among obese
patients, which was due to an increase in the size of
the LA.

A great attention should be paid to the features of
myocardial LV remodeling among the other pathological
processes affecting the state of the cardiovascular system
in hypertensive patients with concomitant type 2 diabetes
mellitus (T2DM) and obesity.

There are limited data about the level of combined
influence of 2TDM with obesity on the LV hypertrophy in
patients with EH, whereas there is evidence of such impact
of diabetes or obesity alone.
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Aim
The aim of the study was to evaluate the influence of

T2DM and obesity on the LV remodeling peculiarities in
hypertensive patients.

Materials and methods

A total of 327 patients aged 38-74 years were compre-
hensively examined. The enrolled patients included 223
individuals with stage Il EH, and they were divided into 3
groups depending on the presence of concomitant disease:
the 1t group — n = 87 hypertensive patients with T2DM
combined with obesity, the 2 group —n = 71 hypertensive
patient with T2DM and the 3 group —n = 65 hyperten-
sive patients with obesity; the comparison group consisted
of 74 patients with hypertension only without obesity and
diabetes.

All participants of the study signed an informed consent,
and the Institute Ethical Committee of the participating
centers approved the protocol. The study was conducted
in accordance with the requirements of the Helsinki Declara-
tion of the World Medical Association, Ukrainian Association
statute of Bioethics and Standards GCP (1992), the re-
quirements and norms of the ICH GCP (2002), standard
provisions on ethics of the Ministry of Health of Ukraine
No. 66 13.02.2006.

Anthropometric indicators were determined in all pa-
tients: height, body weight, waist circumference (WC), hip
circumference (HC) with subsequent calculation of body
mass index by the formula: BMI = (body weight, kg)/
(height, m2) and the waist to hip ratio.

The mean age of patients in the main group was
59.07 + 12.15 years. The comparison and experimental
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groups were age- and sex-matched (more than half of
the patients were women). The average duration of EH in
the main group was about 10 years, and in the comparison
group, the duration of EH was approximately the same as
in the main group. BMI in groups of patients was about
33 kg/m? body surface area and height of patients in all
groups were statistically equal. All the patients of the main
group were matched by functional classes (FC) of heart
failure (HF).

Inclusion criteria into the study were the presence of EH,
T2DM, obesity, which were confirmed by various methods
of examination. The clinical diagnosis was based on the pa-
tient complaints, anamnesis and physical examination. The
diagnosis was confirmed using laboratory and instrumental
methods in accordance with the recommendations of
the European Society of Cardiology (2018).

The instrumental methods used were transthoracic
echocardiography according to the standard method of
H. Feigenbaum on an ultrasound machine “Philips HD11XE”
(USA) in accordance with the generally accepted Echo-
pulse method with an ultrasound frequency of 7.5 MHz. In
the M-mode, the following parameters of the LV were de-
termined: end-diastolic dimension (EDD) (cm), end-systolic
dimension (ESD) (cm), LV posterior wall thickness (LVPWT)
(cm), interventricular septal thickness (IVST) (cm). End-di-
astolic volume (EDV) and end-systolic volume (ESV) (ml)
of the LV were calculated by Simpson’s method (1991),
followed by LV ejection fraction (EF) (%) measurement. LV
myocardial mass (LVM) was calculated using the Devereux
formula: 1.04 x [(IVST + LVPWT + EDD)] — [EDD]® —
13.6. The calculation of the LV myocardial wall thickness
index (iLVWT) was performed according to the formula:
iLVWT = (LVPWT + IVST)/EDD.

Then, the LV myocardial mass index (iLVM) was cal-
culated based on height of patients: iLVM (g/m) = LVM/
P, where P — the height of patients (m). In addition, the LA
(cm) and aorta (cm) size was determined.

Depending on iLVM and relative wall thickness (RWT),
4 types of LV remodeling in were defined: normal geometry
(without changes), concentric remodeling (normal iLVM
and increased RWT), eccentric hypertrophy (increased
iLVM and normal RWT), concentric hypertrophy (increased
iLVM and increased RWT) [4]. Than 2 groups were also
formed: the first one was the hypertrophic type —eccentric
and concentric hypertrophy, indicating an unfavorable, and
the second one was non-hypertrophic type with normal
geometry and concentric remodeling that was regarded as
favorable. Such a categorization was done in accordance
with contemporary international data [6-8].

T2DM diagnosis was established according to the WHO
and IDF criteria with measuring fasting plasma glu-
cose — = 7.0 mmol/l (126 mg/dl) and 2-h venous plasma
glucose after a 75 g oral glucose load —>11.1 mmol/l (200
mg/dl), HbA1c = 6.5 %.HbA1cwas determined in blood se-
rum by turbidimetric method using the Liquidirect kit (Human
GmbH, Germany). Serum glucose levels were measured by
enzyme-linked immunosorbent assay using DRG kits (USA).

The study was carried out in the Biochemical Depart-
ment of the Central Research Laboratory of the Kharkiv
National Medical University of the Ministry of Health of
Ukraine on an enzyme-linked immunosorbent analyser
“Labline-90” (Austria).

Obesity and its degree were diagnosed based on
the WHO classification criteria. Body mass index was calcu-
lated by the formula BMI = (body weight, kg) / (height, m?).

The exclusion criteria were: valvular heart disease;
symptomatic (secondary) hypertension; concomitant en-
docrine, autoimmune, severe renal, oncological pathology;
chronic obstructive pulmonary disease; exacerbation of
chronic inflammatory processes or the presence of acute
inflammatory diseases; cerebrovascular disorders; acute
left or right ventricular failure; concomitant mental iliness,
alcoholism, drug addiction.

Statistical data processing was performed using Med
Calc Version 19.3.1. (trial version) and SOFA Statistics
1.5.3 for Windows (open source AGPL3 license). For
statistical processing of the results, parametric methods
were used (the mean value —M, standard deviation —SD
or standard error of the mean value — m). The results
were presented as M + SD, unless otherwise indicated.
The quantitative Kolmogorov—-Smirnov test was used to
ascertain the normality of distribution hypothesis. Signif-
icance of differences between groups was determined
using Student’s t-test and the value of significance — P.
A relationship between qualitative (attributive) features
was measured via a 2 x 2 analysis using the four-field
contingency table, with the x? (chi-square) and Pearson’s
contingency coefficient calculation.

Results

The baseline clinical characteristics of the enrolled patients
are presented in Table 1. The patients from all groups were
sex-, age-, smoking status-matched. Group 1 and 2 patients
were matched by the severity of T2DM and group 1 and
3 —of obesity.

The types of LV remodeling were estimated during
the examination of obese and non-obese patients with EH
in the presence or absence of T2DM (Table 2).

The vast majority of patients with concentric hypertro-
phy (70.12 %) were found in the 1! group (Table 2), fewer
patients were with eccentric hypertrophy (14.94 %) and
concentric remodeling (14.94 %) in equal proportions.
Both concentric (36.92 %) and eccentric hypertrophy
(13.85 %) were less frequent among obese hyperten-
sive patients, while there were more individuals with
concentric remodeling (40.00 %) and normal geometry
(9.23 %). Eccentric type (16.90 %) was revealed less
often in the patient group of EH and concomitant T2DM,
concentric hypertrophy (54.93 %) was more often,
concentric remodeling (23.94 %) and normal geometry
occurred in only 4.23 % of patients. The LV geometry in
the EH group was as follows: 41.89 % of patients with
concentricand 2.70 % - with eccentric hypertrophy and
27.03 % - with concentric remodeling and 28.38 % had
normal geometry.

It is considered that concentric and eccentric types of
LV remodeling (hypertrophic types) are rated among more
prognostically unfavorable variants of heart geometry. The
influence of comorbidity and polymorbidity on the develop-
ment of adverse morpho-functional changes of the heart
in hypertensive patients was evaluated. The distribution
of patients with relatively favorable and unfavorable LV
geometry variants was calculated. Thus, the unfavorable
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Table 1. Baseline characteristics of the examined subjects

EH + T20M + Obesty [ + T2Dw £ + Ovesty EE

Age, years 50.11 £ 12.56 5859 + 11.82 59.11 + 12.48 58.03 + 13.21
BMI, kg/m? 35.76 + 4.12 21.76 + 4.83 36.43 + 5.27 24.96 + 5.76
Sex, male, n (%) 37 (43) 29 (41) 26 (40) 32 (43)

HbA1c, % 7.12 £ 1.56 7.25 £ 1.31 532 + 1.23 505 + 1.78
SBP (mm Hg) 153.83 + 19.21 155,51 + 18.37 152.76 + 20.09 154.90 + 19.15
DBP (mm Hg) 94.89 + 11.54 95.14 + 10.03 94.35 + 11.01 9561 + 10.17
Smoking, n (%) 17 (20) 15 (21) 13 (20) 16 (22)

EH: essential hypertension; T2DM: type 2 diabetes mellitus; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure.

Table 2. Distribution of patients in the groups (by the presence of comorbid or polymorbid pathology) depending on the type of heart remodeling

Type of geometry EH + T2DM + Obesity EH + T2DM EH + Obesity _

Normal heart geometry, patients, n (%) 3(4.23) 6(9.23) 21(28.38)
Concentric remodeling, patients, n (%) 13 (14.94) 17 (23.94) 26 (40.0) 20 (27.03)
Concentric hypertrophy, patients, n (%) 61(70.12) 39 (54.93) 24 (36.92) 31(41.89)
Eccentric hypertrophy, patients, n (%) 13 (14.94) 12 (16.90) 9(13.85) 2(2.70)

EH: essential hypertension; T2DM: type 2 diabetes mellitus.

Table 3. The values of Pearson’s ¥ criteria and contingency coefficients in the analysis of comorbidity or polymorbidity influence on the unfavorable
variants of LV geometry development

Statistical criteria Group 1 in relation to Group 2 in relation to Group 3 in relation to Group 1 compared to Group 1 compared to
the comparison group | the comparison group | the comparison group | group 2 group 3

29.371 (P < 0.05) 11.029 (P < 0.05) 0.529 (P > 0.05) 4.139 (P < 0.05) 20.988 (P < 0.01)
Pearson 's contingency coefficient 0.393 0.266 0.062 0.160 0.348

(hypertrophic) type (concentric plus eccentric hypertrophy)
was the most common in the group with polymorbidity —
85.06 % of patients, and it was the lowest type in the group
with only EH —44.59 %, while in the concomitant obesity
subgroup —50.77 % and in the subgroup with combined
EH and T2DM -71.83 %.

The analysis of the certain comorbidity influences
(T2DM, obesity or their coexistence) on the development
of unfavorable types of LV remodeling using Pearson’s
X? criteria and contingency coefficient to compare the pa-
tients from three groups with EH alone, revealed the most
significant impact of the T2DM and obesity combination
(x2 = 29.371 and Pearson’s contingency coefficient —
0.393) (Table 3).

The result suggested a significant strong association
between polymorbidity and the formation of such LV re-
modeling types as concentric and eccentric hypertrophy.
The presence of concomitant T2DM without obesity had
a significant moderate correlation with the development
of unfavorable LV geometry, the value of x? and Pearson’s
contingency coefficient were as follows: 11.029 and 0.266,
respectively, indicating a much lesser impact on the process
compared to the polymorbid effect of T2DM coexisting with
obesity. Comparison of patients with the combination of
EH and obesity to those who had only EH, did not show a
significant effect of concomitant obesity on the unfavorable
types of LV geometry development with values of x? and
Pearson contingency coefficient 0.529 and 0.062, respec-
tively. However, when comparing group 1 (polymorbid) to
group 2 (with concomitant T2DM), the value of x> = 4.139
(P < 0.05) and Pearson’s contingency coefficient of 0.160
were found to indicate a less significant effect of T2DM
alone on the development of left ventricular hypertrophy
(LVH) than the combined effect of type 2 DM and obesity.
A comparison between groups 1 and 3 (with obesity alone)

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

revealed a relationship of medium strength between poly-
morbidity and the development of unfavorable LV geometry
with values of x> = 20.988 (P < 0.001) and Pearson’s
contingency coefficient of 0.348 compared to the influence
of comorbid obesity.

Discussion

It is known that long-term EH leads to the development of
LV remodeling, which is characterized by changes in its
geometric model. LV remodeling is considered as a com-
pensatory response to increased LV load, which includes
changes in volume and iLVM. Changes in the LV normal
geometry worsen the disease prognosis provoking ischemic
injuries [5].

Structural changes in the heart in obese patients can be
divided into the following main components: LV hypertrophy,
changes in the cardiac tissue structure, changes in the size
of the right ventricle and LA [9]. Some researchers have
found an independent association between obesity and
LV hypertrophy [10]. Some scientists hold that an increase
in LV mass indexing to body surface area accounted for
the effects of obesity is not pathological. Previous studies
have shown that obesity causes dilatation of the heart
chambers [11].

It has been demonstrated that higher LV wall thickness
>1 cm increases the risk of fatal complications. The risk of
adverse coronary events is increased in the case of greater
iLVM. In addition, the presence of LVH signs increases by
a third 5-year mortality rates in men and by a quarter — in
women. The relative risk of sudden cardiac death was
found to be associated with an increase in iLVM detected
by echocardiography. Meanwhile, normalization of blood
pressure and reducing the degree of hypertrophy lower
the risk of sudden cardiac death [12-14].
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The LIFE study and its additional analysis demonstrated
the results according to which the presence of LVH and left
bundle branch block signs on ECG increases the risk of car-
diovascular death by 1,6 times, sudden cardiac death —by
3,4 times and hospital admission rate for heart failure —by
1.7 times [15].

The data from the Jackson Heart Study (USA) suggest
that cardiovascular complications were statistically more
common in patients with inappropriate LVM (245 g/m?7in
women and 249 g/m?7in men) [16]. The PAMELA study
indicates 4 and 5 times increased risk of cardiovascular
events and death in the presence of LVH signs on ECG [17].

Our study was aimed at attempting to use an easy
statistical method as table 2 x 2 with x? and Pearson’s con-
tingency coefficient identification to find out the combined
influence of diabetes and obesity on the development of LV
remodeling in hypertensive patients and correlation degree,
but apart from that, the study examined the influence of
T2DM or obesity alone.

The study of Tan Li et al. was similar to the present one
in some aspects, but it was investigation of hypertension
with diabetes mellitus alone, without obesity [18]. Herewith,
the authors concluded that hypertensive patients with di-
abetes mellitus had increased risk for LVH and concentric
hypertrophy in the total and female patients separately, but
on the other hand, they did not find an association of EH
and diabetes mellitus comorbidity with LVH and abnormal
geometrical patterns in men. In our study, there were no
differences in the development of LV remodeling between
male and female populations.

The data from another study carried out by Kirstie A.
de Jong et al. [19] showed that metabolically non-healthy
obese, T2DM and obese patients with T2DM can develop
LV hypertrophy regardless of EH. These findings are
consistent with our, but that study was focused on patients
without hypertension.

One of the main findings of the present study is that
patients with polimorbidity should be strictly followed up, as
it can prevent the process of LV remodeling and improve
outcomes [20,21].

Our study found that there were the most overt structu-
ral and functional changes in the myocardium in the patient
group of EH combined with T2DM and obesity. Decreased
LV functional capacity is an important indicator of myocardial
compensatory reserve depletion and significantly affects
the severity of clinical manifestations in hypertensive pa-
tients with T2DM and obesity.

It should be noted that our study had some limita-
tions being limited in sample size of enrolled patients
and cross-sectional in character. T2DM patients had only
mild and moderate course, we did not analyze those with
severe course. Consequently, further investigation on this
problem with larger sample size and longer follow-up pe-
riod is needed to find out the influence of comorbidity on
the development of LV remodeling.

Conclusions

1. Primarily, polymorbidity of essential hypertension
with type 2 diabetes and obesity, but not in combination
with type 2 diabetes or obesity alone, significantly influences
the parameters of left ventricle geometry.

2. Thus, the results obtained in the work indicate that
the coexistence of type 2 diabetes mellitus with obesity
in hypertensive patients leads to the development of LV
concentric hypertrophy predominantly, while the presence
of type 2 diabetes mellitus alone in hypertensive patients re-
sults in this type of remodeling one fifth less often. Obesity in
hypertension is one third less significant in formation of con-
centric hypertrophy compared to polymorbidity influence.

The perspective for further scientific research lie
in the field of the study on pathogenetic features of stage I,
II, Il EH associated with concomitant diseases, especially
T2DM and obesity.
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Studies on endothelial dysfunction and its relationship with adaptive disorders in highly skilled athletes are few in number and
mainly carried out in cyclic kinds of sports due to larger volumes and higher intensities of training loads associated with endurance
performance gain. Stress and sex hormones and growth hormone play an important role in the regulation of endothelial function,
but factors, which can stimulate negative vascular changes, remain a matter of debate. It is also unclear, whether changes in
the vascular system depend on the type, mode or intensity of physical activity.

The aim of the work was to perform a comparative assessment of endothelial function and to study the role of some hormones
in its regulation in highly qualified athletes in the process of adaptation to various training loads.

Material and methods. After signing a written informed consent, the study involved 104 athletes (80 men and 24 women) qua-
lifying from the First-Class athletes to Masters of Sports of International Class (MSIC): 63 - athletes, who mainly trained endu-
rance performance (triathletes, swimmers, long-distance runners, rowers), 31 — strength performance (weightlifters, powerlifters,
kettlebell lifters), 10 — speed performance (sprinters). The mean age of the examined athletes was 21.75 + 3.32 years. Among
them, there were Masters of Sports of International Class (MSIC) - 2 athletes, Masters of Sports (MS) — 25, Candidates Master
of Sports (CMS) - 48, First-Class athletes — 29.

Plasma levels of endothelin-1, 6-keto-PG, erythropoietin, growth hormone, testosterone, free testosterone were determined by
enzyme-linked immunoassay on a Seac ELISA-Reader Sirio S (Seac Radim Company, ltaly).

Results. There was no statistically significant difference in endothelin-1 levels between the endurance and strength athletes, but
the strength-trained athletes showed a tendency towards endothelin-1 level predominance (0.77 + 0.04 fmol/mlvs.0.72 + 0.06
fmol/ml; P = 0.176) and 2 times (P = 0.017) higher levels of 6-keto-PG. The endothelin-1 and 6-keto-PG levels did not differ
significantly between the endurance and speed athletes. The strength-trained athletes exhibited 5.2 % (P = 0.016) higher en-
dothelin-1 levels than speed-trained athletes. However, these athletes did not differ statistically in the 6-keto-PG (292.30 + 70.38
pg/ml against 106.92 + 74.44 pg/ml; P = 0.834) level. A positive correlation was found between the levels of erythropoietin and
6-keto-PG in the endurance-trained (r = 0.57; P = 0.00001) and strength-trained (r = 0.46; P = 0.013) athletes.

Analysis of testosterone and free testosterone levels did not reveal statistically significant differences between endurance-,
strength- or speed-trained athletes. At the same time, there was a trend towards higher levels of testosterone and free testos-
terone in the strength-trained athletes as compared to those in the endurance- or speed-trained athletes. The strength athletes
showed a positive correlation (r = 0.46; P = 0.013) between the levels of free testosterone and endothelin-1. The highest level
of somatotropic hormone was in the speed-trained athletes (11.74 + 3.13 mlU/l), 2 times less — in the endurance-trained athletes
(5.69 £ 1.19 mlU/), and the lowest one — in the strength-trained athletes (2.66 + 1.32 mlU/l). A positive correlation between
the growth hormone and erythropoietin levels (r = 0.29; P = 0.038) was revealed in the endurance athletes.

Conclusions. The endurance and speed athletes did not differ in the levels of endothelin-1, 6-keto-PG, erythropoietin, and
testosterone. The strength-trained athletes showed signs of endothelial dysfunction: higher endothelin-1 levels with significantly
reduced growth hormone and a tendency of increase in the serum testosterone level, as well as a compensatory increase in
6-keto-PG to maintain the balance between vasoconstrictors and vasodilators.

OyHKLifA eHAOTEAII0 Y cnopTCMEHiIB y npoueci apanTauii A0 TpeHyBaAbHUX HaBaHTa)XKEHb
pi3HOi cnpsAAMOBaHOCTI

C. M. KanwuriHa, B. B. CuBonan, M. C. lMotaneHko

[ocnimkeHHs enpgoTenianbHoi AMCYHKUT Ta Ti 38’A3Ky 3 afanTauiiHMMM NOPYLUEHHSIMI Y BUCOKOKBAsi(DiKOBaHWX CMIOPTCMEHIB
HeuncrneHHi. 3aeBinbLUoro iX 3AICHIONTb Y LMKMIYHUX BUAAX CMOPTY, WO 3yMOBMEHO iIHTEHCMBHILLMMM Ta Binblunmi 3a obecsrom
TPEHyBarnbHUMI HAaBaHTAXXEHHSMU, ki CNIPSIMOBAHI Ha PO3BUTOK BUTPUBAIOCTI. Baxnuey ponb y perynsuii doyHKUin eHgoTenito
BiAirpaloTb FOPMOHM CTPECy, CTaTeBi FOPMOHM Ta FOPMOHY POCTY, arne NUTaHHs Npo Te, ski (pakTopu MOXYTb CTUMYIIOBATU Hera-
TUBHI CYAMHHI 3MiHW, 3aNLIAETLCA ANCKYCIMHUM. TaKoX HESICHO, YW 3anexatb 3MiH1 CYAUHHOI CUCTEMW Bif BUAY, CNIPSIMOBAHOCTI
11 IHTEHCMBHOCTi (Di3NYHNX HABAHTaXEHb.

MeTa po60TH — NOpiBHSANbHE OLIIHIOBAHHS MOKa3HWKIB (hyHKLLii eHZOTENi Ta BUBYEHHS! PO OKPeMMX FOPMOHIB B i perynsuii y
BMCOKOKBanichikoBaHMX CNOPTCMEHIB Y NpoLeci aganTawii 40 TPeHyBanbHWUX HaBaHTaXEHb Pi3HOT CPSIMOBAHOCTI.

Marepianu Ta metogwm. icns nignmMcaHHs NMCbMOBOT iIHOPMOBaHOI 3roam B AOCTimKeHHS 3any4unnu 104 cnoptcmenm (80 vonosikis
i 24 iHkw) piBHSA MaicTepHocTi Big 1 po3psgy 4o MCMK: 63 — atneTu, siki po3syBany nepeBaxHo SKiCTb BUTPUBANOCTI (TpiaTno-
HicTu, nnaBui, GiryHn Ha JOBri AucTaHLil, akagemivHa rpebns), 31 — akicTb cunm (BaxkoaTneTy, NaBepnidhTUHN, TMpbOBMIA CMOPT),
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10 —sikicTb WwewnakocTi (GiryHn-cnpuHTepu). CepeHiit Bik ctaHoBuB 21,75 + 3,32 poky. OBCTEXMNM MaRCTPIB CNOPTY MiXKHAPOAHOTO
knacy (MCMK) — 2 cnoptcmenu, maictpis cnopty (MC) — 25, kaHauaaTis y manctpu cnopty — 48, nepLuopo3psigHukis — 29.
MeTogom IPA Bu3Haumnm piBHi eHgoTeniHy-1, 6-keto-M1I, epuTPONOETHHY, FOPMOHA POCTY, TECTOCTEPOHY, BiflbHOTO TECTOCTEPOHY.

PesynkraTi. Y cnopTcMeHiB, ki yA0CKOHaNBanm SkoCTi BUTpUBAnNocTi abo cunu, BinCyTHS CTaTUCTUYHO BIporigHa pisHNLA 3a
BMICTOM eHZOTeniHy-1, NpoTe y CMOPTCMEHIB, ki PO3BUBANY SIKICTb CUIW, BCTAHOBINEHA TEHAEHLA 40 NepeBaXaHHs BMICTY eHA0-
TeniHy-1 (0,77 + 0,04 domons/mn npotv 0,72 = 0,06 domone/mn; p = 0,176) TaBagivi (p = 0,017) GinbLumi BmicT 6-keTo-M1I. 3a
BMiCTOM eHpoTeniHy-1 i 6-keto-T1" cnopTcMeHu, siki po3BMBani SIKOCTi BUTPUBANOCTi abo LUBMAKOCTI, BIPOTiAHO HE Bipi3HANMCS.
Y CnopTCMEHiIB, Siki pO3BMBaM SIKICTb CUMKW, BMICT €HAOoTENiHy-1 GinbLUMIA, HX Y CMOPTCMEHIB, ki PO3BMBANM SKICTb LUBMAKOCTI,
Ha 52 % (p = 0,016). Ane Li CNOpTCMEHM CTaTUCTUYHO He BiAPI3HANMCA 3a BMicToM 6-keTo-MI (292,30 + 70,38 nr/mn npoTu
106,92 + 74,44 nr/mn; p = 0,834). Mix BMicTOM epuTponoeTuHy Ta 6-keTo-IN" BCTaHOBUIM NO3UTUBHWIA KOPENALIAHNA 3B'330K
Yy CMOPTCMEHIB, AIKi yA0CKOHantoBanu skictb BuTpueanocri (r = 0,57; p = 0,00001), Ta cnopTCMeHiB, siki po3BMBanu SKiCTb CUIN
(r=1046;p = 0,013).

AHarni3 BMICTy TECTOCTEPOHY Ta BiflbHOMO TECTOCTEPOHY HE NOKa3aB CTATUCTUYHO BiPOTiAHY Pi3HULIKD MK rpynamm CopTCMEHIB,
SKi po3BMBaNM SKOCTI BUTPUBANOCTI, CUMW abo LUBMAKOCTI. Ane BU3HAYUIM TEHAEHLIiIIO A0 NepeBaxaHHs BMICTY TECTOCTEPOHY Ta
BiNbHOrO TECTOCTEPOHY Y CMIOPTCMEHIB, SiKi YAOCKOHANOBaNM SKiCTb CUIK, Haf aHanorvyHUMK NOKasHUKamu y CNopTCMEHIB, sk
po3BWBanM SKOCTi BUTPMBANOCTI ab0 LBMAKOCTI. Y CMOPTCMEHIB, siki pO3BMBAM SIKICTb CIU, MiXK BMICTOM BIfTbHOrO TECTOCTEPOHY
Ta eHpoTeNiHy-1 BUSIBUMM NO3UTUBHWIA KOPENALiNHWIA 38'A30K (r = 0,46;p = 0,013). HanbinbLumii BMiCT COMATOTPOMHOTO FOPMOHa
BW3HAYMIM Y CMIOPTCMEHIB, SiKi po3BMBanM skicTb wamakocTi (11,74 + 3,13 MkMOg/mn), yaBivi MEHLUMIA — y CMOPTCMEHIB, sKi
yhockoHantoBanu sikict BuTpueanocti (5,69 + 1,19 mkMOp/mn), HaMeHWWiA — y cunoBux atneTis (2,66 + 1,32 mkMOg/mn).
Y cnopTcMeHiB, siki B4OCKOHaoBanm sKicTb BUTPWUBAOCTI, BUSIBUNM NO3UTUBHUIA KOPENALIIHWNA 3B'S30K Mixk BMICTOM rOpMOHa
pocTy Ta eputponoeTuHy (r = 0,29; p = 0,038).

BucHoBku. CnopTcmeHy, siki po3BrBanu SKOCTi BUTPMBANOCTi abo LWBMAKOCTI, He Bipi3HANMCS 3a BMICTOM eHOoTeniHy-1,
6-keto-I1, epUTPONOETUHY, TECTOCTEPOHY. Y CMOPTCMEHIB, SIKi PO3BMBaNY SKICTb CUIU, BUSIBUNM O3HAKW eHAoTeNianbHoi Auc-
dpyHKU;i: GinbLUKIA BMICT eHAO0TeNiHy-1 Ha TNi iCTOTHOTO NPUrHIYEHHSI FOPMOHA POCTY 1 TeHAEHLT 40 30iNbLUEHHS TECTOCTEPOHY,
KoMneHcaTopHe 36inbLueHHs BMiCTY 6-keTo-[1I, ske nigTpMMano piBHOBary Ba3okOHCTPYKTOPIB | Ba30AMNSATATOPIB CYAMHHOMO
eHpaoTenito.

DYHKUUA 3HAOTEAUA Y CMIOPTCMEHOB B NpoLecce ajanTauuu K TPEHUPOBOYHbIM Harpyskam Kniouesble crosa:

- DYHKUMA IHAOTEAUS,
pa3AUvYHOU HaNnpaBA€HHOCTU BLIHOCAUBOCTH,

C. H. KaHbiruna, B. B. CbiBonan, M. C. MotaneHko cuAg, CKOpOCTE.
Wccneposanue sHAOTENManbHoN AUCKHYHKLMAN 1 ee CBS3M C afanTaLUMOHHbIMI HAPYLUEHNSMU Y BbICOKOKBANM(ULMPOBAHHBIX  3anopoxckuii
CMOPTCMEHOB HEMHOOUMCIIEHHDBI. B OCHOBHOM WX NPOBOAST B LMKINYECKUX BUAAX CMOPTa, YTO 0BYCMOBNEHO BONee UHTEHCHB-  MeaMUMHCKMIL XypHan.
HbIMM 11 06BbEMHBIMY TPEHMPOBOYHBIMU Harpy3kamu, HanpaeNeHHbIMU Ha Pa3BUTME BBIHOCIIMBOCTU. BaxHyto ponb B perynsuun  2021. T. 23, Ne 1(124).
(DYHKLMM 3HOOTENMS UrPaIOT TOPMOHBI CTPECCa, MONOBbIE FOPMOHBI M TOPMOH POCTa, HO BOMPOC O TOM, Kakie thaktophl MoryT  C-52-59
CTUMYNUPOBATb HEraTUBHbLIE COCYAMCTbIE M3MEHEHWS!, OCTAETCS AUCKYCCUOHHBIM. TakKe HESCHO, 3aBUCAT NN M3MEHEHMS COCy-

[MCTOI CUCTEMbI OT BiAA, HaNPaBMNEHHOCTY U UHTEHCUBHOCTM (PU3NYECKNX Harpy3ok.

Llenb paGoTbl —nNpoBeaeHWe CpaBHUTENBHO OLIEHK NokasaTeneit (pyHKLMY 3HAOTENNS 1 M3y4eHne PO HEKOTOPbIX TOPMOHOB
B €€ perynsiuuy y BbICOKOKBaNMLMPOBaHHbIX CIOPTCMEHOB B NPOLIECCe afanTaL K TPEHMPOBOYHBIM HArpy3kam pasnuyHoi
HanpaBneHHOCTU.

Marepuans! n metoab!. ocre nognMcaHns MMCbMEHHOTO MHKOPMUPOBAHHOTO COrMaLLEHNs B UCCMEA0BaHME BKtodeHb! 104
cnoptcmeHa (80 MyXUMH 1 24 XeHLMHBI) ypoBHS MacTepcTsa oT 1 paspsiga 1o MCMK: 63 — atneTbl, KoTopble pa3suBani npe-
VIMYLLECTBEHHO KaY€CTBO BbIHOCIIMBOCTM (TPUATIIOHNCTbI, NIOBLbI, OEryHbl Ha ANMWHHBIE AUCTAHLMKW, akagemnieckas rpebns),
31 — Ka4yecTBO CUnbl (TSKENOBECHI, NaY3apIMATLHT, rMpeBoli cnopT), 10 — Ka4ecTBO CkopoCTH (BeryHbl-CnipuHTepbl). CpenHuii
Bo3pacT cocTasun 21,75 + 3,32 roga. Obcnegosanu MacTepoB cnopta MexayHapoaHoro knacca (MCMK) — 2 cnopTcmeHa,
mactepos cnopta (MC) —25, kaHanaaTos B MacTepa cnopTta —48, nepeopa3psigHnkoB —29. Metogom NOA onpegenvnm yposHn
3HpoTenuHa-1, 6-keto-M1I, SpUTPONO3ITMHA, FOPMOHA POCTa, TECTOCTEPOHA, CBOBOAHOMO TECTOCTEPOHA.

Pesynkrarthl. Y COPTCMEHOB, KOTOPbIE COBEPLLEHCTBOBANM KA4ECTBA BbIHOCIIMBOCTM UIW CUlbl, HE YCTaHOBIEHA CTATUCTUYECKM
[0CTOBEPHas pasHuLa No CoAepxXaHnio SHAOTENMHa-1, oAHaKo y CNOPTCMEHOB, Pa3BMBAIOLLMX KAYECTBO CUIlbl, OTMEYEHA TEH-
LeHuus K npeobrniagaquio conepanns aHgotenuHa-1 (0,77 + 0,04 dpmons/mn npotus 0,72 + 0,06 omons/mn, p = 0,176) n B
2pa3sa(p = 0,017) bonbluee cogepxarue 6-keto-I1I. Mo conepxaHnto aHaoTenuHa-1 1 6-keto-MI" cnopTCMeEHbI, pa3BuBatoLLme
KayecTBa BbIHOCTIMBOCTY UM CKOPOCTU, JOCTOBEPHO HE OTNNYanmMCh. Y COpPTCMEHOB, KOTOPbIE Pa3BMBany Ka4ecTBo CUMbI, Co-
fepxaHue aHaoTenuHa-1 6onblue, YeM y CNopTCMEHOB, KOTOpbIE pa3BKBanv ka4ecTso ckopocTi, Ha 5,2 % (p = 0,016). OaHako
3TV CMIOPTCMEHbI CTATUCTUYECKM He OTIIMYanmMChb No coaepanmto 6-keto-M (292,30 + 70,38 nr/mnnpotus 106,92 + 74,44 nr/mn,
p = 0,834). Mexay coagepxaHuem apuTponoaTuHa u 6-keto-MI" ycTaHoBNeHa NonoXuTenbHas KOppensunoHHas CBsasb Y
CMOPTCMEHOB, COBEPLUEHCTBOBABLUMX Ka4eCTBO BbiHochmMBocTH (r = 0,57; p = 0,00001), n cnopTCMEHOB, KOTOpble pa3suBanv
kavectBo cunbl (r = 0,46; p = 0,013).

AHanus cogepxaHus TeCTOCTepoHa 1 cBODOAHOTO TECTOCTEPOHA He NOKa3an CTaTUCTUYECKM JOCTOBEPHYIO Pa3HULYY MEXy rpyn-
namm CNopTCMEHOB, KOTOPbIE Pa3BMBANK Ka4ecTBa BbIHOCTIMBOCTH, CUIbI UM CKOPOCTU. TEM He MeHee OTMeYeHa TeHAEHUMS K
npeobnagaHunio cogepxaHus TeCToCTePOHa U CBOBOAHOMO TECTOCTEPOHA Y CMOPTCMEHOB, COBEPLLEHCTBOBABLUMX KAYECTBO CUIlbl,
Hap aHanornyHLIMK NokasaTensmm y CiopTCMEHOB, Pa3BMBAIOLLMX Ka4eCTBa BbIHOCAIMBOCTM U CKOPOCTU. Y CIOPTCMEHOB, KOTO-
pble pa3ByBanM kKa4eCcTBO CUIbl, MEXY ConepXaHnemM cBODOAHOO TECTOCTEPOHA U SHAOTENMHA-1 yCTaHOBMEHa NONOXUTENbHAs
koppensiumoHHas cessb (r = 0,46;p = 0,013). Hanbonbluee copepaHne COMaToOTPONHOM FOPMOHa OTMEYEHO Y CMIOPTCMEHOB,
pasBuBaroLLMX ka4yecTBo ckopocTh (11,74 + 3,13 MkMEg/Mn), B 2 pa3a MeHbLLe —Y CMOPTCMEHOB, COBEPLLEHCTBOBABLLIMX KQYECTBO
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BblHoCNMBOCTK (5,69 1,19 MKMEgR/Mn), HanMeHbLuee — Y cunoBbIX atneTos (2,66 + 1,32 mkMEa/mn). Y cnopTcmeHoB, KOTo-
pbl€ COBEPLLEHCTBOBAIN KAa4ECTBO BbIHOCIIMBOCTM, OGHapYKEHA MONOXMTENbHAS KOPPENSALIMOHHAS CBA3b MEXY COAepX)aHeM

ropmMoHa pocta v aputponoatuHa (r = 0,29; p = 0,038).

BbiBogbl. CﬂOpTCMeHbI, pasBuBatoLLlme Ka4eCTBa BbIHOCINBOCTU Ui CKOPOCTU, HE OTNUYanncb No cogepXaHuto SHA0TeNu-
Ha-1, 6-keTo-Mr, SPUTPONOITNHA, TECTOCTEPOHA. Yy CNOPTCMEHOB, KOTOPbIEe pa3BMBari Ka4eCTBO CUibl, OTMEYEHbI NMPU3HaKN
3HOOTENManbHOM ,D,VIC(*)yHKLI,l/IVIZ Gonbliee copgepxaHune aHpoTenuHa-1 Ha (bOHe 3HAYUTENBHOIO YrHETEHUA ropMoHa pocTa
W TeHOEeHUUN K yBENnn4eHuto TeCToCTepoHa, KOMNEeHCaTopHOoe yBeNn4eHne coaepxaHna 6-keTo-I1I, KOTOPOE COXPaHMIO
paBHOBECKE Ba30OKOHCTPUKTOPOB 1 Ba3oAnatatopoB COCyAMUCTOro SHAOTENNUA.

Special attention is now being paid to studying vascular en-
dothelial dysfunction as its biological role in the development
of pre-pathological and pathological conditions remains
poorly known, and the prevention of endothelial dysfunction
can be important for achieving performance benefits.

Higher volumes of exercise can accelerate the de-
velopment of endothelial dysfunction, and high-intensity
exercise can increase the risk of cardiovascular disease
(CVD). The severity of vascular damage depends on training
volumes, undertaken by an athlete throughout life. CVD risk
is likely to be associated with the type of sports discipline
practiced [9].

However, there was evidence of no differences in
endothelial function in athletes, who performed different
intensity and duration of exercise [15].

In modern high-achievement sports, intense physical
activity leads to multidirectional changes in the body, in
particular, contributes to the development of universal bio-
chemical and physiological phenomena - chronic oxidative
stress and associated tissue hypoxia [4], which is one of
the components of vascular endothelial dysfunction [8].

Endothelial cells are less sensitive to hypoxia and are
damaged by ischemia much less than other cells due to
their ability to switch to anaerobic energy metabolism, as
well as to synthesize heat shock proteins, glucose-regulated
proteins, enzymes involved in glycolysis (glyceraldehyde
3-phosphate dehydrogenase and non-neuronal enolase),
that increases the resistance of cells to damage [23]. Stress
hormones, sex hormones and growth hormone (GH) play an
important role in the regulation of endothelial function, but
whatkind of factors can stimulate negative vascular changes,
remains a matter of debate. It is also unclear, whether
changes in the vascular system depend on the type, mode
or intensity of physical activity [7].

Endothelial dysfunction is recognized as a universal
mechanism modulated by all risk factors associated with
cardiovascular disorders. To assess the adaptation level
to training loads in athletes, the dynamics of changes in
the vascular endothelium regulators is used [1]. However,
studies on endothelial dysfunction and its relationship with
adaptive disorders in highly skilled athletes are few in num-
ber [13] and mainly carried out in cyclic kinds of sports due
to larger volumes and higher intensities of training loads
associated with endurance performance gain.

Aim

Therefore, the aim of the work was to perform a comparative
assessment of endothelial function and to study the role
of some hormones in its regulation in highly qualified

athletes in the process of adaptation to various training
loads.

Material and methods

After signing a written informed consent, the study involved
104 athletes (80 men and 24 women) qualifying from
the First-Class athletes to Masters of Sports of International
Class (MSIC): 63 —athletes, who mainly trained endurance
performance (triathletes, swimmers, long-distance runners,
rowers), 31 —strength performance (weightlifters, powerlif-
ters, kettlebell lifters), 10 —speed performance (sprinters).
The mean age of the examined athletes was 21.75 + 3.32
years. The mean age of the examined athletes was
21.75 t 3.32 years. Among them, there were Masters of
Sports of International Class (MSIC) -2 athletes, masters
of sports (MS) — 25, candidates masters of sports — 48,
athletes of the 1 category —29.

Plasma levels of endothelin-1, erythropoietin, 6-ke-
to-prostaglandin, testosterone, free testosterone and GH
were determined by enzyme-linked immunoassay on a
Seac ELISA-Reader Sirio S (Seac Radim Company, Italy).

The results were processed by methods of variation
statistics using the software package Statistica 13.0 (Stat-
Soft, USA), license number JPZ8041382130ARCN10-J).
The Shapiro-Wilk test was used to test the hypothesis of
normal distribution of quantitative indicators. The quanti-
tative indicators were presented in the form of arithmetic
mean and standard error (M £ m), Me (Q25; Q75) taking
into account the normality of the data distribution; qualitative
indicators —in the form of absolute and relative frequency.
The quantitative indicators of independent groups were
compared by the method of parametric statistics using
the two-sample Student’s t-test with a two-sided test index
for a statistical significance value, and the non-parametric
Mann-Whitney U test. The differences were considered
statistically significant at a value of P < 0.05.

Results

Endothelial function in athletes was assessed by the levels
of endothelin-1 and 6-keto-prostaglandin (6-keto-PG). There
was no statistically significant difference in endothelin-1 lev-
els between the endurance and strength athletes (Table 1,
Fig. 1), but the strength-trained athletes showed a tendency
towards endothelin-1 level predominance (0.77 + 0.04
fmol/ml vs. 0.72 + 0.06 fmol/ml; P = 0.176) and 2 times
(P = 0.017) higher levels of 6-keto-PG (Table 1, Fig. 2).
The levels of endothelin-1 and 6-keto-PG in the endu-
rance- and speed-trained athletes did not differ significantly
(0.72 £+ 0.06 fmol/mlvs.0.73 + 0.05fmol/ml;P = 0.176)
and (138.24 = 26.12 pg/ml vs. 106.92 = 74.44 pg/ml;
P = 0.834), respectively.

Acomparison of endothelin-1 level between the strength
and speed athletes showed significantly 5.2 % higherits con-
centrations in strength-trained athletes (0.77 + 0.04 fmol/ml
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Table 1. The levels of endothelin-1, 6-keto-PG, erythropoietin, growth hormone, testosterone, free testosterone in endurance-, strength- and speed-
trained athletes, M + m, Me (Q25; Q75)

e Y :

E1risdurance — Speed

Value,

units of measure

P2-3
Strength — Speed

Endurance Speed Endurance - Strength
(n = 63) (n = 10) Mann-Whitney U Test Mann-Whitney U Test | Mann-Whitney U Test
Erythropoietin, mlU/ml 766 + 0.63 8.52 + 147 10.57 + 4.95 0.803 0.460 0.304
6.12 (4.94; 8.82) 6.47 (4.94; 10.23) 5.53 (4.59; 9.69)
Endothelin-1, fmol/ml 0.72 £ 0.06 0.77 + 0.04 0.73 £ 0.05 0.176 0.160 0.016
0.72 (0.64; 0.79) 0.74 (0.68; 0.82) 0.76 (0.75; 0.79)
Testosterone, ng/ml 7.78 + 0.59 8.14 + 0.68 583 + 1.55 0.792 0.126 0.873
7.93 (4.04; 11.8) 8.69 (4.90; 11.80) 5.64 (2.07; 10.6)
Testosterone free, pg/ml 11.37 £ 1.18 13.00 + 1.59 6.78 + 2.05 0.459 0.071 0.873
9.04 (2.98; 17.39) 11.77 (7.40; 16.84) 6.75(2.10; 8.14)
Growth hormone, mIU/I 569 + 1.19 2.66 £ 1.32 11.74 + 313 0.014 0.021 0.011
1.02 (0.09; 10.70) 0.09 (0.05;1.5) 8.26 (4.47;18.7)
6-keto-PG, pg/ml 138.24 + 26.12 292.30 + 70.38 106.92 + 74.44 0.017 0.065 0.834
67.34 (27.96; 198.06) 132.82 (46.95; 353.19)  20.22 (10.09; 54.68)
Categ. Box & Whisker Plot: Endothelin-1, fmol/ml Categ. Box & Whisker Plot: 6-keto-PG, pg/ml
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Fig. 1. The level of endothelin-1 in the endurance-, strength- and speed-trained athletes. Fig. 2. The level of 6-keto-PG in the endurance-, strength- and speed-trained athletes.

vs. 0.73 = 0.05 fmol/ml; P = 0.016). Although the con-
tent of 6-keto-PG did not differ statistically between these
athletes, there was a tendency to a predominance of
6-keto-PG in the strength-trained athletes compared with
the speed-trained athletes (292.30 + 70.38 pg/ml against
106.92 + 74.44 pg/ml, P = 0.834).

Thus, the levels of endothelin-1 and 6-keto-PG did
not differ between the endurance and speed athletes, who
shared the same pattern of endothelial function. At the same
time, the strength athletes showed signs of endothelial
dysfunction because they had higher levels of endothelin-1.
However, this increase in vasoconstrictor was compensated
by a 2-fold increase in the level of 6-keto-PG —a biologically
active substance with vasodilating properties.

An analysis of erythropoietin level (Table 1, Fig. 3)
revealed an upward trend in its concentration in the speed-
trained athletes. The lowest level of erythropoietin was
observed in the endurance athletes. However, the difference
in erythropoietin levels between the groups of endurance-,
strength- and speed-trained athletes was not statistically
significant.

A positive correlation was found between the levels
of erythropoietin and 6-keto-PG (Fig. 4) in the endu-
rance-trained athletes (r = 0.57; P = 0.00001) and in
the strength-trained athletes (r = 0.46; P = 0.013).

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

An analysis of testosterone and free testosterone (Table
1, Fig. 5,6), despite the expectations, did not reveal a statisti-
cally significant difference between the groups of endurance-,
strength- and speed-trained athletes. But even so, there
was a trend towards higher levels of testosterone and free
testosterone in the strength-trained athletes as compared to
those in the endurance- or speed-trained athletes.

In the strength-trained athletes (Fig. 7), a positive
correlation was found between the levels of free testoste-
rone and endothelin-1 (r = 0.46; P = 0.013), which may
indicate the ability of the active fraction of testosterone to
induce endothelin-1 synthesis in the vascular endothelium.

The athletes of all three studied groups differed
significantly in GH level (Table 1, Fig. 8). The highest
level of somatotropic hormone was in the speed-trained
athletes (11.74 + 3.13 mIU/l), 2 times less — in the endu-
rance-trained athletes (5.69 + 1.19 mIU/l), and the lowest
one —inthe strength-trained athletes (2.66 + 1.32 mIU/).

A positive correlation between the GH and erythropoi-
etin levels (r = 0.29; P = 0.038) was revealed in the en-
durance-trained athletes (r = 0.29; P = 0.038).

Thus, the endurance and speed training in the athletes
was associated with a significant increase in the somatotropic
hormone level, due to the need to ensure an adequate level
of aerobic energy metabolism during muscular exercise.
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Categ. Box & Whisker Plot: Erythropoietin, mlU/ml
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Fig. 3. The level of erythropoietin in the endurance-, strength- and speed-trained athletes.

Categ. Box & Whisker Plot: Testosterone, ng/ml

Fig. 4. Correlation between erythropoietin and 6-keto-PG levels in the endurance-
trained athletes.

Categ. Box & Whisker Plot: Testosterone free, pg/ml
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Fig. 5. The level of testosterone in the endurance-, strength- and speed-trained athletes.

Fig. 6. The level of free testosterone in the endurance-, strength- and speed-trained

athletes.
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Fig. 7. Correlation between free testosterone and endothelin-1 in the strength-trained

athletes.

Fig. 8. The level of growth hormone in the endurance-, strength- and speed-trained
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athletes.

Discussion

Endothelial dysfunction is characterized by a shiftin the en-
dothelium towards a pro-inflammatory and prothrombotic
state with a decrease in vasodilation or paradoxical vaso-
constriction. Paradoxical vasoconstriction and impaired
NO-dependent vasodilation are of particular clinical signi-

ficance in conditions of mental and physical stress. Some
studies have proven a decreased endothelial response and
endothelial dysfunction presence in athletes [7,13].

In the work of Smirnov |E. it has been shown that young
swimmers of both sexes had the most significant increase
in plasma endothelin-1 concentrations: 3 times —in female
swimmers, 3.4 times — in male swimmers compared with
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the reference group levels. However, the serum nitric oxide
content in all the examined young swimmers was not diffe-
rent from the control group. Derangements in endogenous
production of nitric oxide and endothelin-1 in the examined
swimmers was accompanied by a significant decrease (1.4
times) in the plasma concentration ratio of these bioregu-
lators in both boys and girls, indicating a shifted balance
towards higher endothelin-1 production [13].

In the study of V. V. Kologrivova et al. among weight-
lifters during the reactive hyperemia test before exercise,
there was no change in the brachial artery diameter,
and after exercise it decreased by 5.3 %. In the group
of athletes before exercise, the brachial artery diameter
increased by 2.9 %, after exercise there was the vessel
dilation by 4.1 %. That is, there was an increase in endo-
thelial function in response to exercise training. According to
the researchers, the endothelial functional state in strength
sports athletes should be considered as an adaptive factor
to regular exercise, as there was a temporary cessation of
blood flow due to compression of blood vessels by muscle
tensing. Significant endothelium-dependent vasodilation in
such conditions may result in steal syndrome [7].

Athletes trained in cyclic sports also showed a decrease
in endothelial activity [7]. According to D. J. Green and
co-authors, signs of early atherosclerosis and a tendency
to thrombosis were revealed in 60.5 % of athletes in cyclic
kinds of sports (rowing, skiing and cycling). The researchers
believe, that constant exposure of endothelium to shear
stress, increased blood pressure and production of endo-
thelium-dependent factors may stimulate the development
of atherosclerosis [19].

The researchers attributed different responses to
the reactive hyperemia test before and after exercise among
athletes in cyclic and strength kinds of sports to variations
in the endothelial nitric oxide synthase (eNOS) expression.
Strength athletes demonstrated a sharp decrease in plasma
eNOS after exercise training, while its contrasting increase
was found in track-and-field athletes. In addition, the studies
showed that the reactive hyperemia test induced NO-me-
diated brachial artery dilation [19].

Our study has shown no statistically significant
differences in endothelin-1 and 6-keto-PG levels in
the endurance- and speed-trained athletes. Meanwhile,
the strength-trained athletes showed signs of endothelial
dysfunction. They exhibited higher levels of endothelin-1,
but the increased vasoconstrictor level was compensated
by significantly increased level of 6-keto-PG.

When analyzing the levels of hormones with a potential
effect on endothelial function, the significant difference only
in somatropic hormone has been found.

It is known, that one of the most permanent biological
effects of GH is the dilation of peripheral blood vessels.
This effect is thought to be mediated by insulin-like growth
factor-1 (IGF-1), for which there are high-affinity binding
sites on the endothelial cells. IGF-1 directly stimulates
the release of NO, which is a known mediator of vasodila-
tion, inhibitor of platelet aggregation, leukocyte adhesion
and smooth muscle cell growth. In healthy volunteers, infu-
sions of IGF-1 caused a pronounced dilation of the forearm
blood vessels, which was prevented by the administration
of L-NG-monomethylarginine [2]. Recombinant growth
hormone (rGR) replacement therapy had a positive effect
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on the vascular parameters: improvements of endothelial
function, vascular elasticity, a reduction in total cholesterol,
LDL cholesterol and an increase in HDL cholesterol. In
GH-deficient adults, rGR treatment reversed early athe-
rosclerotic changes in major arteries. In a small number
of GH-deficient adults, rGR replacement therapy for 6-24
months reduced the intima-media complex thickness of
the common carotid artery to normal [16]. Discontinuation
of rGR therapy in adults (but not in adolescents) with se-
vere GH deficiency led to an increase in the intima-media
complex thickness and cardiovascular risk [17].

We have found the highest levels of GH in the speed-
trained athletes, the endurance-trained athletes have shown
half of this level, and the lowest levels of the hormone have
been revealed in the strength-trained athletes.

Changes in GH level in athletes were also obtained in
another study [12]. Anincrease in GH and a decrease in in-
sulin levels after muscle work (30-minute ergometric cycling
load with an intensity of 75 % of ischemic preconditioning
(IPC)) were observed in endurance-trained athletes. These
changes occurred due to the need to ensure proper muscle
energy metabolism, as enforced by somatotropin — an
insulin antagonist. In individuals with muscle adaptations to
the load effect, there was a significant increase in insulin at
constant levels of somatotropin. Athletes, who developed
anaerobic capacity through graduated ergometric loads,
were characterized by high stability of GH and insulin.
According to the researchers, such changes in the plasma
GH and insulin concentrations at rest and after graduated
ergometric loads indicated the presence of specific shifts
in hormonal and metabolic status due to the level and
peculiarity of daily physical activity [12].

Although the erythropoietin levels showed no signi-
ficant differences between the endurance-, strength- and
speed-trained athletes, it exhibited a clear upward trend in
the speed-trained athletes as compared to this hormone
levels in the strength athletes, and the lowest levels of eryth-
ropoietin were determined in the endurance athletes. The
most interesting fact was the positive correlation between
the levels of 6-keto-PG and erythropoietin that we thought
was indicative of the endothelioprotective properties of
the latter. The association between the erythropoietin and
6-keto-PG levels was observed in both the endurance- and
strength-trained athletes, i.e. regardless of the training
mode. The data obtained suggest the positive effect of
erythropoietin on endothelium-independent vasodilation. A
possible pathophysiological mechanism of this erythropoi-
etin action should be considered as its ability to increase
circulating plasma titer of endothelial progenitor cells,
which effectively help to maintain the vascular endothelium
integrity. The process of endothelial progenitor cells homing
or recruitment of circulating ones to endothelial injury or
ischemic sites is regulated by key angiogenic chemokine
stromal cell-derived factor-1 (SDF-1). In conditions of ische-
mia, inflammation, discrete regions of hypoxia in the bone
marrow undergo an increase in the hypoxia inducible
factor-1 (HIF-1) transcriptional activity, which is respon-
sible for an expression of SDF-1. Nitric oxide, estrogens,
high-density lipoproteins, vascular endothelial growth factor
and erythropoietin also increase the plasma titer of endo-
thelial progenitor cells and recruit them to the site of injury
through activating the phosphatidyl-inositol-3-phosphate
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(PIP3)/Akt pathway. Cell adhesion molecules, such as
P/E-selectin and ICAM-1, mediate the binding of endothelial
progenitor cells to the injured endothelium. Subsequently,
under the influence of the laminar shear stress of the blood,
the attached endothelial progenitor cells differentiate into
endothelial cells [5].

We have not obtained the statistically significant as-
sociation between testosterone or free testosterone and
exercise training mode in our study. However, there was a
trend towards higher levels of testosterone and free testos-
terone in the strength-trained athletes as compared to those
in the endurance- or speed-trained athletes.

The study [10] has proved a significant impact of sports
specialization and sports experience, as well as the amounts
and types of food intake and daily physical activity on
the plasma levels of sex hormones, such as testosterone,
progesterone, estradiol, follicle-stimulating and luteinizing
hormone. Performing a 30-minute ergometric bicycle load
with an intensity of 75 % of the IPC led to a decrease in
the serum concentration of sex hormones in persons with dif-
ferentlevels and specifics of daily physical activity compared
to baseline values. The combined use of muscular loading
and nutritional supplementation was accompanied by a pro-
nounced gradual recovery of serum hormone levels in both
athletes training in different exercise modes and non-athletes
relative to the baseline values. The serum concentration of
sex hormones in the athletes, who trained in different modes
of energy expenditure, was highly resistant to muscular load
in contrast to the control group [10].

The literature data on the effects of male sex hormones
on the cardiovascular system and endothelial function
are contradictory. The negative effect of androgens on
the course of cardiovascular pathology is confirmed by a
decrease in HDL cholesterol during puberty-related surge of
androgens in boys and in the testosterone esters treatment
for adolescents with delayed puberty [11], early onset CVD
in athletes who used anabolic androgenic steroids. The
monograph [6] presents 17 cases of anabolic androgenic
steroid-related CVD (11 acute myocardial infarctions, 2
strokes and 4 cases of cardiomyopathy) in young athletes
engaged in bodybuilding.

However, according to C. B. Severo (2013), anabolic
androgenic steroid-users athletes and non-users did not
differ regarding endothelium-independent function, but
the brachial artery flow-mediated dilation was significantly
reduced in anabolic androgenic steroid-users athletes
compared to non-users (P = 0.03). In addition, flow-me-
diated dilation was positively associated with high-density
lipoprotein cholesterol levels (r = 0.49, P = 0.03) [22].

Despite the prevailing ideas about the negative
effects of testosterone and the cardioprotective effect of
estrogens, such a dichotomy is conditional. Callou de Sa
E.Q. et al. found an association between estradiol (E2),
rather than testosterone, and coronary heart disease,
confirmed by coronography, in young and middle-aged
men [14]. Approximately 30-40 pg of E2, the most active
estrogen, is synthesized per day in men. About 20 % of
this hormone is secreted directly from the testes by Ley-
dig cells, the remaining 80 % is derived from peripheral
aromatization of circulating androgen precursors, mainly
testosterone, in different tissues (fat, prostate, endothelium
and other tissues).

Meanwhile, in clinical observations, androgen therapy
in men with coronary heart disease has been found to
increase ST-segment depression [3]; conversely, other
studies have shown improvements in coronary blood flow
and the functional class of chronic heart failure, a decrease
in blood pressure and left ventricular myocardial mass [20].
Testosterone replacement therapy stimulates stem cells-de-
rived endothelial progenitor cells via androgen receptors,
contributing to myocardial healing and reduction in necrotic
lesion size [18].

The reason given by the vast majority of studies for
the protective effect of endogenous androgens on the heart
and blood vessels is the conversion of the hormones into
estrogens, butin the work of D. Liu et al., the protective effect
of dehydroepiandrosterone sulfate on the endothelium was
not prevented by estrogen receptor inhibition [21].

Thus, in the strength-trained athletes, we have found
the highest level of endothelin-1, which was associated with
elevated testosterone levels, as evidenced by the direct
correlation, and the lowest growth hormone concentration.
However, the increase in endothelin-1 level in strength-
trained athletes was accompanied by the significant in-
crease in the level of 6-keto-PG. It is clear that shear stress,
induced by strength exercise, on endothelial cells is caused
by an increase in vasoconstrictors, which contributes to
changes in testosterone and growth hormone levels, but
the balance is restored by a compensatory increase in
the vasodilator 6-keto-PG synthesis.

Conclusions

The endurance and speed athletes did not differ in
the levels of endothelin-1, 6-keto-PG, erythropoietin, and
testosterone. The strength-trained athletes showed signs
of endothelial dysfunction: higher endothelin-1 levels with
significantly reduced growth hormone and a tendency of
increase in the serum testosterone level, as well as a com-
pensatory increase in 6-keto-PG to maintain the balance
between vasoconstrictors and vasodilators.
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Llenb paboTk! — pa3paboTka METOAOB OLEHKV TeMMNa CTapeHunst YenoBeka no MeTabonnyeckum nokasarensm (Metabonuyeckuit
BO3pacT).

Marepuansi n metogbl. O6cnenosanu 120 npakTyecku 300pOBbIX L, pasHoro BospacTa (ot 40 4o 80 net). Bcem BKIOYEHHBIM
B UCCTeA0BaHMe NI0AAM B Miiasme KpoBW ONpeaensiyivi KOHLEHTPALMIO [IH0KO3bl, okasaTenu IMnEorpaMmbl (OBLLMIA XONECTEpUH,
XOMECTEPVH NUMONPOTENHOB BbICOKOW MIOTHOCTU, XONECTEPUH IMMONPOTENHOB H3KOM M O4EHB HI3KOM NIIOTHOCTH, KpeaTnHH)
HaToWaK, a TaKKke NPOBOAWMM CTaHAAPTHbINA TTHOKO30TONEPaHTHBIN TeCT. Banugaumio naHenu nokasarenen oCyLecTBAsM ¢
MOMOLLbIO PErpecCrOHHOTO 1 HEMPOCETEBOTO aHanmsa.

Pesynerartbl. [0 pesynsratam WccnenoBaHus, cTaHgapTHas owmbka onpegeneHns MeTabonmyeckoro Bo3pacta ¢ NOMOLLbIO
YPaBHEHWSI MHOXECTBEHHOMN perpeccumn coctaeuna 9,31 roaa, a ¢ NOMOLLbIO HeMpoHHoOM ceTv — 3,18 roga.

BbiBoabl. PaspaboTtaHHble cnocobbl OLEHKM TeMna MeTabonmyeckoro CTapeHnst MMeT JOCTATO4HYH (PErpeCCUOHHBI
aHanm3) 1 BbICOKYH (HEMPOCETEBOM aHanM3) TOYHOCTb U MOTYT ObiTb MPUMEHEHBI 151 ONPEeerneHnst pucka passuTusi MeTa-
60MMYECKOro CMHAPOMA, CEPAEYHO-COCYANCTON Natonorv 1 anabeTa 2 Tuna. BHeapeHue NpeanoxeHHbIX METOA0B NO3BONUT
HE TONMbKO BbISBMATHL JHOAEN C PUCKOM PasBUTHS NATONOMK, HO U OLEHMBaTL 3PEKTUBHOCTL NEYebHO-NPOdUNAKTAYECKIX
1 peabunuTaLmoHHbIX MEPONPUSTHIA.

OujiHIOBaHHA MeTab0AiuHOro BiKy AOAMHM 32 AONOMOIOH0 perpeciiHoro
Ta HEUPOMEPEXXEBOro aHaAi3y

0. B. KopkyLuko, A. B. Mucapyk, B. M. Ynxosa

Meta po60oTu — po3pobneHHst METOLIB OLIiHIOBaHHS TEMMY CTapiHHSA MIOANH 33 METabomi4HYMM NOKa3H1Kami (MeTabomiYHmiA Bik).

Marepianu Ta metogu. Obctexunu 120 npakTniHo 3nopoBux ocib pisHoro Biky (Big 40 go 80 pokis). Ycim obcTexeHnM BU3Ha-
Yanw KoHLEeHTpaLi y nnaami KpoBi FMKK03uW, MOKa3HWKM Niniforpamu (3ararnbHui XonecTepyH, XoNeCTepyH NinonpoTeiHiB BUCOKOT
TYCTUHW, XONECTEPUH MINONPOTEIHIB HM3bKOI Ta [yXe HU3bKOI NYCTUHU, KPEaTWHIH) HaTLe, a Takox NPOBOAUNM CTaHAAPTHWIA
TMOKO30TONEpaHTHUA TecT. Banigauito naHeni nokasHWKIB 34iiCHUAN 32 JOMOMOTOK PErPeCiiHON0 Ta HeMpOMEPEXeBoro
aHaniay.

Pesyniratu. 3a pesynbratamu AOCTIZKEHHS, CTaHAAPTHA NOMMIKA BU3HAYEHHs] MeTaboniYHOro Biky 3a [A0MOMOrO0 PIBHSIHHA
MHOXWHHOI perpecii cTaHoBuna 9,31 poky, a 3a JONOMOroK HENPOHHOI Mepexi — 3,18 poky.

BucHoBku. MeToau ouiHioBaHHA Temny MeTaboniyHoro cTapiHHs, Lo po3pobunun, MarTb JOCTATHIO (PerpecinHnii aHania)
i BUCOKY (He/ipoMepexeBuMin aHani3) TOYHICTb, iX MOXHa 3aCTOCOBYBATU ANt BUSHAYEHHS PU3WKY PO3BUTKY MeTaboniyHoro
CUHAPOMY, CepLieBO-CyaMHHOI naTororii Ta AiabeTy 2 Tuny. BnpoBamkeHHs 3anponoHOBaHNX METOAIB AACTb 3MOTY He Tifbku
BUSIBNSATY JTHOLEN i3 PU3MKOM PO3BUTKY MATOMOii, ane i oLiHoBaTV eheKTUBHICTb NikyBanbHO-MPOGiNakTUYHMX i peabinitauinHmx
3axogiB.

Estimation of human metabolic age using regression and neural network analysis

0. V. Korkushko, A. V. Pysaruk, V. P. Chyzhova

The aim is to develop the methods for assessing the rate of human aging by metabolic parameters (metabolic age).

Materials and methods. The study examined 120 subjects aged 40-80 years. All the people included in the study underwent the
determination of plasma glucose concentration, lipid profile — total cholesterol, high-density lipoprotein cholesterol, low-density
lipoprotein, very low-density lipoprotein cholesterol and creatinine as well as the standard glucose tolerance test. Validation of the
panel of indicators was carried out using regression and neural network analysis.

Results. According to the study results, the standard error in determining the metabolic age using the multiple regression equation
was 9.31 years, and using the neural network — 3.18 years.

Conclusions. The methods that we have developed for assessing the rate of metabolic aging showed sufficient (regression
analysis) and high (neural network analysis) accuracy and can be used to assess the risk of metabolic syndrome, cardiovascular
disease, and type Il diabetes. The implementation of the proposed methods would not only identify people at risk for pathology,
but also assess the effectiveness of treatment, prevention and rehabilitation measures.
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O6Lwast koHuenuwus Gruonornyeckoro Bospacta (BB) ocHo-
BaHa Ha MpeAnonoXeHnn, YTo MHAVMBMAYanbHas CKOPOCTb
CTapeHNs MOXET 3Ha4uTenbHO BapbupoBaTh [1,3,7,10].
Onpepenenne BB npoBoaAaT Ans OLEHKW prcka pa3BuTus
acCoLMMPOBAHHOW C BO3PaCTOM NaTomnorum 1 onpeaeneHns
BMUSHUSA NPOUNaKTNYECKNX U NevebHbIX MeponpusTUi
[1,8,11]. Pacuet BB B 6onblunMHCTBE paboT 6a3upyeTcs Ha
M3MEPEHNN KONMYECTBEHHbIX MOKa3aTenen, HasbiBaeMblx
6ronoruyeckumMm Mapkepamu ctapeHus. Tv nokasartenu
[OMKHbI OCTATOMHO BbICOKO KOPPENMPOBATL C BO3PACTOM,
6bITb AOCTYMHBIMU A1 UBMEPEHNS B KITMHUYECKNX YCIO-
BMSIX 1 Maro 3aBWCETb OT aKTyarbHbIX NaTonornyeckux
COCTOSIHWIA. BuonornyecknMu mapkepamu MoryT GbiTb
pasHble MokasaTenu: aHaToMuyeckne, PYHKLMOHAmMbHbIE,
BroxMMnyeckne, MMYHOMOTNYECKINE, TEHETUYECKME W
anureHeTuyeckue [4,6,9,12]. B HacTosiwee Bpems HeT
obLenpuHsATOro Habopa Takux MapKepos.

BB MoXeT 1 coBnaaatb C XPOHOMOrnyeckum Bo3pa-
CTOM, 11 B 3TOM Cry4ae NPoLeCC CTapeHns OLEHNBALOT Kak
HOPMasbHbIN, OU3NOMOTUYECKIIA, N 3HAYNTENBHO NPEBbI-
LaThb XpOHOMorM4eckuin. B nocnegHem criydae crapeHue
OLIEHVBAIOT KaK yckopeHHoe. PasHocTb Mexay bronoruye-
CKMM M XPOHOMOMNYECKMM BO3PACTOM, KOTOPYK CHMTAKT
(hmaronornyeckon unv NaTonorm4eCckom, 3aBUCHT oT OLLNG-
kv (morpeLuHocTu) onpepenexns BB. Ecnn ata pasHocTb
NPEBbILLIAET BEMMYMHY CTaHAAPTHOM OLLMBKM, TO CTapeHne
MOXHO CYMTaTb YCKOPEHHbIM.

OOBLENPUHATLIA MaTeMaTUYECKVIA METO, OLIEHKU G1o-
NOMYECKOrO BO3PACTa — PacHeT YpaBHEHNS MHOXECTBEHHOM
perpeccun, CBA3bIBAOLLENO XPOHOMOMMYECKVIN BO3PACT 1 P,
KOMMYeCTBEHHbIX Nokasatenei [2]. [Ansa onpenenexuns koag-
(hMLIMEHTOB 3TOMO YpaBHEHIS MCTIOMb3YHOT AaHHbIe 0bcneao-
BaHVIs GOMbLUOMO KOMMYECTBA NPaKTUYECKV 300POBbIX MHoAEN
pasHoro BospacTa. Ytobbl onpenenvts BB obcneayemoro, emy
MPOBOAAT PSA MCCMER0BaHNIA 1 MO NOMy4EHHOMY YPaBHEHUIO
paccyuTbIBAKOT BO3pacT. pw CyLLEeCTBEHHOM MPEBbILLEHNN
pacyeTHOMO BO3pacTa YenoBeKa Hag XPOHOMOrYECKM BO3-
pacToM [enaioT 3akrntodeHmre 06 yckopeHHOM cTapeHim. [ins
3TOr0 0BLIYHO MCTIONB3YHOT MHOTOYMUCTIEHHBIE UHCTPYMEHTarTb-
Hble 11 nabopaTopHble METOAbI UCCIIENOBaHMS.

B nocnegxve rogel ansa onpeneneHus BB Bce value
MCMOMb3YKT METOAbI CKYCCTBEHHOTO MHTennekTa [5].
3710, B NepByto 04epefb, MaTeMaTyeckie MeTogbl, OCHO-
BaHHble Ha WCMOMb30BAHWUN UCKYCCTBEHHBIX HEMPOHHBIX
CeTel Ans aHann3a AaHHbIX. PeBontoLms B MCMONb30BaHUM
HeWpOHHbIX ceTeit ¢ rnybokum obyveHnem (DNN) BeicTpo
pacnpocTpaHsieTcs B MeaumumHe. MogobHble cuctemsl no-
SBUINNCb U 47191 M3MepeHuns Temna ctapeHust. Tak, cuctema
AGE.Al (http://aging.ai) Nn03BONSIET LOCTATOYHO TO4YHO OLle-
HWUTb BB Yenoseka Npu NOMOLLM AaHHBIX, MOMYYEHHBIX MPK
0BbIYHBIX KITMHUYECKUX TabopaTOPHbIX MCCEA0BAHMSIX.

LleAnb pa6otbi

PaspaboTka MeToAa OLEHKM Temna CTapeHus Yenoseka
no metabonuyeckum nokasatensm (Merabonnyeckni
BO3pacT).

Matepuanbl U METOAbI UCCAEAOBAHUA

WccnepoBaHue nNpoBeAeHO B COOTBETCTBUM C TpeGOBa-
HUAMU K COOMIOAEHMIO 3TUYECKMX HOPM ¥ NPUHLKMOB

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021
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XenbCuHKCKOM Aeknapaumn. Bcem yyactHukam o Hadva-
na uccrnefoBaHust B MMCbMEHHOM BUAE MpefocTaBrneHa
JeTanbHas Hdopmaums 06 uccnegoeaHuu. MNporpavMva
obcnenoBaHns, MHoOpMaLMs Ans nauueHta u dopma
MHC(OPMMPOBAHHOTO COrMacus Ha y4acTue B Uccrenosa-
HWW PaCCMOTPEHbI 1 YTBEPXAEHbI 3TUYECKON KOMUCCUEN
Y «MHctuTyT repoHTonorun umenn . ®. Yeborapéra
HAMH Ykpautbl». Kaxgblii ncneityemblin J06pOBONbHO
nognucan opMy Cornacusi Ha y4actue B UCCrefoBaHuu.

B cooTBeTCTBUM C NPOTOKONOM MCCrenoBaHus, oToupa-
nv niogen B Boapacte ot 40 1o 80 net (120 yenosek n3 386
obcnenoBaHHbIX) 6e3 matonorum cepaeyHo-CoCyancTon,
LblXaTenbHON, SHAOKPUHHOM U LeHTpanbHOW HEPBHOM
cucTem, 6e3 XpoHn4eckux 3aboneBaHunii NeYeHn 1 NoYex,
MaTonoruy KpOBETBOPHOW cucTeMbl. Y otobpanHbix (120
MPaKTUYECKM 300POBLIX MOAEN) U BKIOYEHHBIX B UCCMER0-
BaHvie II0Aer onpeaensnm nokaateni MNMAHOTO CrekTpa
KpOBU (0BLLMIA XONECTEPVH, XONECTEPVH NMNOMPOTENHOB
HW3KOW 1 BbICOKOW MIIOTHOCTM, TPUIULIEPUILI) HA aBTOMA-
TU4eCcKoM broxummnyeckom aHanuaatope «Autolab» rpmbl
«Boehrinaer Mannheim». VIm Taioke npoBoaunu ctaHgapT-
HbII [THOKO30TONEPaHTHbI TECT. KOHLEHTpaLWio rTHoKO3bl
B Nnasme KpOBW ONpeAensanu rnoko30-0kCaasHbIM
MeTOAOM Ha NonyaBTOMATU4ECKOM GUOXMMUYECKOM
aHanusatope BTS-330, ncnonbays peareHtsl «niokosa»
Habopa BIO-LA-TEST Lachema Diagnostica. YpoBeHb
KpeaTuHWHa B Nia3Me KPOBM OMPEAEnsini KMHETUYECKUM
METOZOM.

[Ons aHanu3a nomy4YeHHbIX AaHHbLIX MCMONb30Bany
METObI MOLLAroBON MHOXECTBEHHOW PETPECCHN 1 HEWPO-
CeTeBOro aHanuaa. MpUMeHsNM anropuTMbl HEMPOHHBIX
ceTell pa3Hol CTPYKTYpbl, NPeACTaBMNEHHbIE B MPOrpaMme
Statistica 7. /1x 0byyanu pacnosHaBaHw Bo3pacTa Yenose-
ka o MeTabonM4eCKVM NokasaTensim, OLEeH1BaM TOHHOCTb
nory4aeMbix pe3ynsratoB. BeibpaHa CTpyKTypa HEeWpOHHO
ceTu, obecneynBartoLlas HaunyyLuin pesynerar, — cambli
BbICOKIA KO3 MLIMEHT KOPPENsLIMM NPeLCKasaHHOro BO3-
pacTa C [eNCTBUTENbHbIM, a TakKe MUHUMaTbHYH0 OLLMOKY
onpefeneHns Bo3pacTa.

Cratnctnyeckas 0bpaboTka NomyyYeHHbIX AaHHbIX
BbIMOMHEHa C MOMOLLbIo Nporpammbl Statistica 7. Micnonb-
30BaHbl CTaHAAPTHbIE CTAaTUCTUYECKVE MPOLIEAYPbI, BKITHO-
yaloLLme BapyaLMOHHBIA 1 PErpeCCUOHHbBIA aHanu3bl, a
Taioke HeipoceteBomn aHanu3 (Neural Networks).

Pe3yabraThbl

PeepeccuoHHbIl aHanus. icnonb3oBaHne noLaroBown
MHOXECTBEHHOI perpeccuy nossonuno otobpatb Hambo-
iee MHGOpMaTVBHbIE MOKa3aTeNM v NOMy4MTb ypaBHEHNE,
CBA3bIBatOLLEe BO3pacT 00CnefoBaHHbIX NOAEN C PsaoM
meTabonnyeckux nokasartenen (R = 0,41; p < 0,06).

Y =427+1,06 X1+1,69X2-5,19 X3 + 0,032 X4 +
+15,2 X5,

rae Y — meTabonnyeckuii BO3pacT, ner;

X1 —pa3HoCTb IMIoK03bI B KpoBM Ha 120 MUH caxapHom
Harpysku 1 HaToLLaK, Monb/;

X2 — Tpurnuuepuabl, MMOnb/IT;

X3 — xonectepwH J1BI, Mmmonb/n;

X4 — KpeaTnHWH, MKMOnb/1T;

X5 — oTHoLLEHWe obbema Tanum k obbemy benep.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Mcxonos n3 nonyyeHHoOM hopmyrbl, Ans pacyeta MeTa-

R =0,41; p < 0,006 60onmyeckoro Bo3pacTa CyMMVPYIOT 3HaYEHNs oKasaTtenen
8 KOHKPETHOTO YernoBeka, YMHOXEHHble Ha COOTBETCTBYH-
" o e Ko3athPULMEHTBI, K NONyYeHHOW Cymme fobaBnsioT
e Y KOHCTaHTy 42,7.
5 75 RO PesynbraThl pacyeta Metabonuyeckoro Bo3pacta
;— I o6cneaoBaHHbIX M UX COMOCTaBNEHNE C XPOHONOTNYECKNM
g RIS . BO3PaCTOM NPEe/CTaBEeHO Ha puc. 1.

% o . L teee et Paccuutana BenuunHa pasHocTv mexay BB v xpoHo-
3 ° oo * . NOrMYECKM BO3PACTOM A1151 Kaxaoro Yenoseka. CpeaHss
% 60 TN LSS . abcontoTHas owwmbka onpeaenenust BB coctaeuna 9,12

g R roga, CTaHaapTHas owmbka — 9,31 roga.
> %5 . S Hedipocemegoli aHanu3. C NOMOLLbHO HEAPOHHON CETH,
" ° mogenupyemon B nporpamme Statistica, pelweHa 3agava
< . pacno3HaBaHVsi XpOHOMOrMYeCKoro Bo3pacra obcnenoBaH-
45 - HbIX N0 aHHLIM 06Ce[0BaHNS IMMUAHOIO U YIMEBOAHOTO

45 50 55 60 65 70 75

obmeHoB. [Inst 0By4eHnst HEPOHHON CETU Ha ee BXOA
nopasanu pesynsratbl o6cnenosanusa 120 yenosek 1 1x
XPOHOMOrMYeCKIiA BO3PaCT. XPOHOMOTMYECKWIA BO3PaCT 3THX
ntopeit onpefeneH kak BbIXoaHas nepeMeHHas Henpepbis-
Horo Tvna. B npouecce 0ByyeHns ceTb WLLET 3aBUCHMOCTH
MEXAY BXOLHBIMW W BbIXOAHBIMU LaHHBIMW, U3MEHSS
BECOBblE KOI(DPULMEHTBI CBA3EN MeXOy HelpoHamu.
Hauny4wve pesyneratel nokasana HelipoHHas cetb MLP
€ 5 BXOHbIMW NEPEMEHHBIMU, OOHWUM BHYTPEHHUM CMOEM
13 7 HEMPOHOB W OHUM BbIXOAHBIM HEMPOHOM, KOTOPbIN
BbIYMCASET BO3PACT (puc. 2).

Pesynbratbl pacyeta BospacTa Mtogen HeMpoceTbio
npeAcTaBneHbl Ha puc. 3, rae nokasaHo COOTHOLLEHWe
pearnbHOro 1 Npeacka3aHHOro HEMPOHHON CETbio Bo3pacTa

O yeroseka, KOTopbIi MOXHO cuuTaTh ero bB.
/ PaccuutaHa pasHocTtb Mexay BB 1 xpoHonornyeckum
BO3pacTOM Ans Kaxaoro yenoseka. CpeaHsis abconoTHas

owumbka onpenenenus bB coctasuna 2,45 roaa, cTaHgapT-
Hast olwmnbka — 3,18 ropa.

MeTabonuyeckuii Bo3pacT, net

Puc. 1. CooTHOLLEHWE XPOHOMOMMYECKOro 1 MeTabonnyeckoro Bospacta obcrneaoBaHHbIX (pe-
TPECCUOHHbII aHanma).

06c¢cyxaeHue

[Mo AaHHbIM, MpeacTaBneHHbIM Ha puc. 1, pasdpoc Touek,
NPeaCTaBnsitoLLMX COOTHOLLEHNE PEanbHOMO W BbIYMCIEH-

Puc. 2. CxeMa HeilpoHHOM CETY NSl Pacno3HaBaHys BO3PacTa 06CMe0BaHHbIX Mioe. HOro BO3pacTa JItoAen, A0CTaTo4HO BOMbLLOA. 3TO CBMae-
TenbCTBYET O CYLLECTBEHHOU OLLMOKe BblMMCIIEHNS BO3pacTta
R =0,92; p < 0,00001 MeTo40oM MHOXECTBEHHOMN perpeccun. Takon pesynbrat

% 0ByCroBneH cnabbiMi KOPPENALMOHHbIMM CBA3AMI U3yUeH-

HbIX MOKasaTenen ¢ BO3pacToM B rpynne 0bcrnenoBaHHbIX
ntogevt ctaplue 40 NeT U HENMHENHOCTBIO STUX CBA3EN.

[Mo AaHHbIM, NpeacTaBneHHbIM Ha puc. 3, addexTre-
HOCTb pacrio3HaBaHus BO3pacTta 0by4eHHON HENpPOHHOM
CETbI0 04eHb Bbicokast. OLunbkm pacyeTa BospacTa Hebomnb-
wue. OgHako 3Ty pe3ynbTathl MOMyYeHbl Ha 0byyatoLLen
Bblbopke. B faneHeiiwem, no Mepe Habopa AaHHbIX, MOXHO
6ynet npoBepuTb TOYHOCTb OMpefeneHns Bo3pacra B
KOHTPOMbLHOM rpynne.

CpaBHuBas ABa MCMoOMb30BaHHbIX MOAX0AA K OLieHKe
BB no paHHbIM onpegeneHus MeTabonMyeckux noka-
3atenei, MOXHO OTMETUTb, YTO METOL MHOXECTBEHHOM
perpeccun gaet cnabyt TOUHOCTb oueHku BB, ogHako
O4eHb MPOCT B MaTeMaTnyeckom nnaxe. Vcnonb3osaHne
00y4aemoli HEeMPOHHOM CETU CyLLEeCTBEHHO MOBbILLAET

_ TOYHOCTb oueHkn BB, Ho Tpebyet ucnonbsosanusa MK ¢
Puc. 3. CooTHoLLEeHe XPOHOIOrM4yeckoro u meTabonuyeckoro Bo3pacTta OGCﬂeAOBaHHbIX nrogeun o o C .
(HeiipoceTeBoii aHanv). yCTaHoBMneHHon nporpammon Statistica unu paspaboTku
crnewynanbHOro MporpaMMHoro obecneyeHms.

XpoHornornyeckuin Bo3pacrT, net
[$)] (=2 [=2] ~ ~ o] oo
(3] o o o o o o

o
S

~
o

45 50 55 60 65 70 75 80 85
MeTabonuyeckuii Bo3pacr, net
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BHegpeHue npeanoxeHHbIX METOLOB MO3BOMUT He
TONbKO BbISBNSATL NIOAEN C PUCKOM Pa3BUTUS NaTororuu,
HO 1 oueHnBaTb A EKTUBHOCTL NevebHo-Npodunak-
TUYECKVX U peabunuTaumoHHbIX MeponpusaTuii. Mpeano-
XKEHHbIN cnocob MOXeT BbiTb MCMOMb30BaH B HAYYHbIX
MEAULIMHCKIX, NTe4e6HO-NPOdMNaKTUHECKNX yUPEXaEHNsX
W KITMHUKO-AMarHOCTUYECKNX LIEHTPaXx.

BbiBoabl

1. MonyyYeHHOe ypaBHEHWE MHOXECTBEHHOW pe-
rpeccum, CBa3biBaloLLee BO3pacT MOLeN U 3HaYEHNs KX
meTabonmyeckux nokasartenen, no3BonsieT paccynTath
MeTabonunyeckuii BO3pacT co cTaHaapTHOI oLumbkon 9,31
roga. ATa TOYHOCTb HEBBLICOKA, HO AOCTaTOYHA 4TS Npen-
BapUTENbHOrO 0THOPa NMOAEN C YCKOPEHHBIM CTapEHUEM.

2. Vicnonb3aoBaHue anroputma oby4aemoit HeMpOHHOM
CETI MO3BOMNMIO 3HAYUTENBHO YBENUYNTL TOYHOCTb Onpeae-
TeHuns Bo3pacTa niofeii (CTanaapTHas owwvbka — 3,18 roga),
KOTOpbI B AAHHOM Crlyyae SBMsSeTCs nx Bronornyeckum
(meTabonnyeckum) Bo3pacToM. OTO MO3BOMSET TOYHEE
OLEHUTb TEMM BO3PACTHbIX M3MEHeHU MeTabonuama u
caenarb BbIBOJ, O HOPManbHOM, YCKOPEHHOM UK 3ames-
NEHHOM CTapeHuu.

3. PaapabotaHHble crocobbl oLieHkv MeTabonunyeckoro
BO3pacTa MoryT ObITb MCMOMb30BaHbI AN ONpeaeneHns
pucka pa3BuTMS MeTabonMYeckoro CUHAPOMa, cepaey-
HO-COCYAMCTO naTonorn n auabeta 2 Tuna. BHegpenve
MPEANOXEHHBIX METOLOB MO3BOMMUT HEe TOMbKO BbISBNSATH
nofel ¢ puCKOM pasBUTUS MaToniorin, HO U OLEHUBATb
3heKTUBHOCTb Nle4eBbHO-NPocMnakTiecknx n peabu-
NNTaLMOHHBIX MEPONPUATUIA.

MepcnekTuBbl ganbHeWWNX UccnesoBaHUNM.
/icnonb3oBaHHblE NOAXoAdbl K OLEeHKe MeTabonnyeckoro
Bo3pacTa TpebyHT BepudmKaLmm Ha JOCTaTO4HO BOMbLLON
HOBOW rpynne niofeit pa3Horo Bo3pacTa.

®uHaHcupoBaHue

MccnepoBanme BbINOAHEHO B pamkax HUP: «OnpeaeneHne
POAM BO3PACTHbIX 0COBEHHOCTEN TOAEPAHTHOCTH K YrAEBOAAM
NPV CTapeHUn Kak NPEANOCHIAKM Pa3BUTUA METaBOAMYECKOrO
cuHapomar, Ne rocpeructpaummn 0108U001787.
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BioxiMmiuHi npeAUKTOpY PO3BUTKY XPOHIUHOI XBOPOOU HUPOK
Y AiTeéH, PEKOHBAAECLIEHTIB rOCTPOro NOLWKOAXXEHHA HUPOK

0. B. AaBpeHuyk**E, |. B. baraacaposa™f, A. B. KopoAb®Ef, A, A. Muranb®

AepxaBHa yctaHoBa «IHCTUTYT Hedponorii HAMH Ykpainu», M. Kuis
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A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

AKTyanbHe NUTaHHS Cy4acHoi Hedponorii — NoLLYK paHHiX iHOPMaTUBHUX MAPKEPIB YLIKOMKEHHS IHTEPCTULLHO HUPOK Y PEKOH-
BaeCLEHTIB roCTPOro MOLUKOMKEHHS HUpoK (ITTH).

MeTta po60Tn — BU3Ha4YeHHs iHpopmaTUBHOCTI HasBHOCTI TpaHcdepuHy (TP), uepynonnaaminy (L) i piBHIB akTMBHOCTI ni3o-
COMHWX EH3UMIB Yy Cevi SIK NPeayKTOpPIB PO3BUTKY XPOHIHHOI XBOPOOU HUPOK y pekoHBanecLeHTis MIH.

Marepianu Ta metoam. Busnayanu smict TP, LIM, N-auetun-B-D-rniokosamiHgaan (HAT) i B-ranaktosugaan (R-FAJ) y ceui 41
antuhn nicns TTIH. MauiexTiB noginunn Ha 2 rpynu 3anexHo Bif TepMiHy 3axBOptoBaHHs: 1 rpyna — 22 ocobu, siki 3axBopinm
npotsrom 2017-2018 pp.; 2 rpyna — 19 aiTei i3 TepMiHOM 3aXBOptoBaHHS NoHaA 2 pokn. KoHTponbHa (pedepeHTHa) rpyna — 28
YMOBHO 3[0pOBUX AiTeN.

Pesynitatu. Y nauieHTis 1 rpynu pishi aktueHocTi HAT i R-FAJ1 By y 8 i 3 paav nopiBHsHO 3 kKoHTporbHOo rpynoto (p < 0,001). Y
[JiTei 2 rpynu piBHi €H3VUMIB NepeBuLLYBan HOPMY BYETBEPO, BUSBUIN arnbbyMiHypito 3a HopMarnbHUX nokasHukis LUK® (p < 0,001).
BcraHoBwnm 3B0poTHWIA kKopensLiiHuii 38'a30k Mixk LLIK® i nokasHmkamu aktueHocTi HAT (r = -0,473)iTAJN (r = -0,333), npsimuii
3B'930K Mix nokasHukamu aktusHocTi HAT i AT (r = 0,845). HassHicTb i BUCOKi piBHi nokasHukiB TPy 18,8 % piten i3 1 rpynu ta
y 21,0 % 32 rpynu, LMy cevi 72,7 % xsopux 1 rpynu 1a 78,9 % 2 rpynu CBIig4Mnm 3a NOLIKOMKEHHS [MOMEPYNSPHOTO anapary
HWPOK, LLIO MporpecyBarno.

BucHoBku. HassHicTb TP i LIy cevi Ta 3pocTaHHs iXHiX KinbKiCHUX NokasHukiB y Aiten nicnsa IMH — paHHi 03HaKu yLIKOmKeH-
Hs [IOMepYISPHOro anapaty H1poK. [MiaBuULLEeHNA BYETBEPO PiBEHb aKTUBHOCTI EH3VUMIB NPY HE3MIHEHWX nokasHukax LLUK® i
anbOyMiHypist CBIAYIM NPO YpaxeHHs iHTepcTuuito HUpoK (p < 0,001). docnimKeHHs, Ski BAKOHaNM, HeiHBa3nBHi, BIGHOCHO
[eLuesi, NPOCTi B 3aCTOCYBaHHI [N AiTel Pi3HOTO Biky.

Biochemical predictors of chronic kidney disease in children
recovering from acute kidney injury

0. V. Lavrenchuk, I. V. Bahdasarova, L. V. Korol, L. Ya. Myhal

The pressing question today is to find early informative markers for kidney interstitial injury in reconvalescents of acute kidney
injury (AKI).

The aim of the study was to determine the informativeness of transferrin (TF), ceruloplasmin (CP) presence and activity level of
lysosomal enzymes in urine as predictors of chronic kidney disease.

Materials and methods. The contents of TF, CP and N-acetyl-3-Dgluosaminindase (NAG) and 3-galactosidase (B-GAL) in the urine
of 41 children after AKI were determined. All patients were divided into 2 groups depending on the disease duration — group 1
included 22 patients with 12 months’ duration, group 2 — 19 children with the disease duration of 2 years and more. The control
group consisted of 28 conditionally healthy children.

Results. The levels of NAG and B-GAL were 8 and 3 times increased, respectively, in the patients from group 1in comparison with
the control group (P < 0.001). In the group 2 children, the enzyme levels were 4 times higher than the control, and albuminuria
was observed at normal GFR (P < 0.001). An inverse correlation was established between GFR indices and activity levels of
NAG (r = -0.473)and R-GAL (r = -0.333), and a direct correlation between activity indices of GAG and R-GAL (r = 0.845). The
presence and high levels of TF in 18.8 % of childrenin group 1andin21.0 % in group 2, as well as urine CPin 72.7 % of patients
ingroup 1 and in 78.9 % in group 2, is indicative of a progressive damage to the kidney glomerular apparatus.

Conclusions. The presence and increased quantitative parameters of TF and CP in the urine of children after AKI are early
signs of damage to the kidney glomerular apparatus. Four times increased levels of the enzyme activity and albuminuria at
unchanged GFR indicate an interstitial kidney injury (P < 0.001). The examinations conducted are non-invasive, relatively
low cost and easy to use for children of all ages.

BuoxumHuueckue NpeAMKTOPbI pa3BUTUA XPOHMUECKON 6OAE3HU NOYEK Yy AeTel,
PeKOHBAAECLIEHTOB OCTPOr0 NOBPEXAEHHUA NOYEK

0. B. NaBpeHuyk, WU. B. barpacaposa, A. B. Kopoab, A. fl. Muranb

AKTyarnbHbIi BONPOC COBPEMEHHOW HEPOIIOrMM — MOWUCK PaHHUX MHPOPMATUBHBLIX MapKepOB UHTEPCTULIMANLHOMO HedpuTa y
PEeKOHBAMNECLEHTOB OCTPOro nospexaeHust noyek (OMM).
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Llenb paboTtbl — n3yunTb MHGOPMATUBHOCTb Hanuuus TpaHcdeppuHa (TP), uepynonnaamuna (LiM) v ypoBHS akTMBHOCTY T30~
CoMarbHbIX 3H3UMOB B MOYE Kak NPEeAUKTOPOB Pa3BUTUS XPOHUYECKOH BonesHu noyek y pekoneanecLientos OMMM.

Marepuansi u metoabl. Onpegensnu Hanuave TP, LM, N-auetun-B-D-rntoko3ammbaasel (HAT) u B-ranaktosngassl (B-AJ) B
moue 41 pebeHka, nepenectuero OTMN. MaumeHToB nogenunu Ha 2 rpynnbl B 3aBUCUMOCTY OT CPOKOB 3abonesanus: 1 rpynna —22
feten, 3abonesLumx B TedeHne 2017-2018 rr., 2 rpynna — 19 geTeit co cpokom 3aboneBanus 6onee 2 net. KoHTponbHas rpynna
npeAcTaBneHa 28 ycnoBHO 3A0POBLIMU AETbMM.

Pesynktathl. Y naumeHToB 13 1 rpynnbl 0TMEYEHO MoBbiLLeHue YpoBHel akTueHocT HAT u 3-FAT B 8 u 3 pasa no cpaBHeHuIo ¢
KOHTponbHoW rpynnon (p < 0,001). Y geten 2 rpynnbl ypOBHW 3H3MMOB NpEBbILLANM HOPMY B 4 pasa, 0TMeYeHa anbbyMuHypus
npu HopMmarbHbIx nokasatensx CK® (p < 0,001). YctaHoBneHa obpaTHast KOppensLMOHHas CBA3b Mexzay nokasatensmm CKO
1 ypoBHsimMu aktueHocTn HAT (r = -0,473) n TAN (r = -0,333), npsmas cBa3b Mexay nokasatensmu aktueHocT HAT u FAJ
(r = 0,845). Harume v Bbicokme yposHn TPy 18,8 % peten 1 rpynnel 1 21,0 % 2 rpynnsl, LM B Moye y 72,7 % BonbHbIx 1
rpynnbl 1 78,9 % 2 rpynnbl CBMAETENBCTBYHOT O NPOrPECCHPYIOLLEM NOBPEXKAEHUM [MOMEPYNSPHOTO annaparta noyex.

BbiBoabl. Hanuuune TP v LM B Moye, yBenuueHne nx Konm4ecTBeHHbIX 3HadeHuin y aeten nocne OMMMN — paHHWe npusHaku
MOBPEXAEHUS [MOMEPYNSPHOTO annapata novek. MoBbILEeHHbIN B 4 pasa ypoOBEHb aKTUBHOCTY 3H3UMOB U anbOyMUHYpUst
npu HemsMeHHbIX nokasatensx CK® cempetenscTBoBanu o0 nopaxeHun nHtepctuumns novek (p < 0,001). MposeneHHble

ncenenosaHNA HeMHBa3nBHbI, OTHOCUTESNbHO AelleBbl N NPOCThI B UCMOMb30BaHUN Y nerei pasHoro sospacra.

AKTyanbHe MUTaHHS Cy4acHoi Hedponorii — MoLyK iH-
¢hopmaTuBHUX | BOCTYNHIX GiOMapKepIB AN MOHITOPUHTY
pyHKUIT HUPOK Y AMHaMILi B pekOHBaneCLEeHTIB rocTporo
noLLKoKkeHHs Hupok (MH) Ans ceoevacHoro BU3Ha4YEHHS
TpaHcdopmauii I'MH y xpoHiuHy xBopoby Hupok (XXH)
[1-4].

Endrem Z. H., Pickering J. W. nponoHytoTb oLiHI0BaTH
MapKepu MOLUKOKEHHS! Ta OfyXaHHs Ha paHHiX cTajisx
[TTH 5K KOPOTKOCTPOKOBI pe3ynbTaTh (40 7 AHIB), MapKkepu
yHKLUii HUPOK (KpeaTWHIH cupoBaTku KpoBi, uucTatuH C i
wBMAKICTb knyBoykoBoi cinbTpavii (LLK®)) cnig BusHavatn
K cepeqHi pesynstaty (Big 7 AHiB Ao 3 Mmicauis), a Binaa-
neHi pesynbTaTi (NeTanbHiCTb | BUKUBaHICTL 6e3 aianiay)
po3LUiHIOBanM K BTOPUHHI (ANS IXHbOTO MPOrHO3YyBaHHS
MOXHa BUKOPWUCTOBYBATWM MapKepy MOLLKOMXEHHs abo
yHkuii) [1,2,5-10]. Y pocnipkeni H. 1. CaBeHkoBoi Ta
CriBaBT. NpoaHaniaoBaHo BUMOTK 10 MapKEPIB i AiarHOCTWY-
HUX TECTIB paHHbOrO BU3HaveHHs [TIH, i ns BU3HavYeHHs
CTYNeEHs! NOLUKOZKEHHS! HUPOK Y AUHAMILi CTIOCTEPEXEHHS
3a nauieHtamu, ki manm MH [2].

OcTaHHi fOoCsArHeHHs B ramy3i MonekynspHoi Bionorii
Ta KniHiYHoi GioxiMii Npu3Benn 4o NosiBY NEPCMEKTUBHUX
6iomapkepis ans giarHoctuku [MIH, ane piarHoctuky IMH i
XXH, sk i paHilue, 30iiiCHI00TbL 33 AOMOMOTOH0 34e6inbLLoro
CyporaTH1X MapkepiB: NPOTETHYpil, PIBHA KpeaTUHIHY Cpo-
BaTK KPOBI, LLBAKOCTI knyBoykoBoi chinkTpaii. 3mMiHW Lux
nokasHukis npu XXH ceigyatb Npo ypaxXeHHs HAPOK, ane
HEAoCTaTHbO iHPOPMaTUBHI ANS OLiHIOBaHHSA Hacniakis
YPaXKEHHS! HUPOK Ha Pi3HIX eTanax 3axBOptoBaHHS! B PEKOH-
BanecueHTis [MH. Tomy ocobnuey ysary npuainstoTs came
MOLLYKY MapKepiB roCTPOro Ta XPOHIYHOMO YLIKOZKEHHS
HUPOK, LU0 AACTb 3MOTY BUSIBMATY PaHHI NaTONOriYHi 3MiHW
B HUpKax, AnepeHLiloBaTu YpaXkeHHs pisHKUX Biadinis
HedpoHy, cTafito Ta iHTEHCMBHICTL (ibpo3y iHTepCTULO
nicnsa IMH [11-14].

OpHa 3 KniHiYHKX 03HaK iIHTePCTULiaNbLHOrO HepuTy —
306inbLUEHHS ekckpeLlii anbByMmiHy 3 ceyveto, L0 € MPeayKTo-
pom nporpecyBaHHs Hecbponarii. BuaHaueHHs anbBymiHypii
KNiHIYHO BaXIMBE A1 BU3HAYEHHS NPOrHO3y NauieHTiB i3
[TTH, ane Moro He 3aCTOCOBYHOTb K PaHHiN i cneLudidHui
mapkep Yepes BiACyTHICTb AOBEAEHOT Kopensyjii 3 iHLLMMM
mapkepamu ancdyHKLiT HUpoK [15].

Bu3HayeHHs akTUBHOCTI Ni30COMaribHUX eH3UMIB Yy
Cevi TaKoX BBaXaloTb PaHHIM i AOBOMI iHDOPMATUBHIAM
[iarHOCTUYHUM TECTOM, KM Jae 3MOry OLHUTU CTYniHb

MOLLKO[PKEHHS HMPKOBOI TKaHWHM (MepegyciM KaHanbLie-
BOrO anapary), akTMBHICTb 3aXBOPIOBAHHS | MOr0 NPOrHO3.
Bigomo, Lo ni3ocomMm AesKMX KNiTUH BUKOHYHOTb (OyHKLIT, ki
BNACTVBI TiNbKW UMM KniTHam. Haibinblue aiarHocTiHe
3HaYeHHs 3-MoMmix HUX matoTb N-aueTun-B-D-rmtoko3amin-
nasa (HAT) Ta B-ranaktosugasa (R-AJl), wo posTallosaHi
30ebinbLUoro y nisocomax KniTuH KaHanbLEeBOro eniTenito
npoKCUMarnbHoro Bindiny HedpoHy [16-20]. Taka nokanisa-
List eH3MMIB NMOB’'si3aHa 3 IXHbOK (IYHKLIOHANBHOK 3yMOB-
neHicTio — peabcopbujeto rmikonpoTeikis Hacamnepes y L
YaCTVHi KaHarbLEeBOro anapaty. B ymoBax po3suTky iLuemii,
LLIO HEOZMIHHO CYNPOBOMKYE BUHWKHEHHS Ta NPOrpecyBaH-
HS NaTOMNOrYHOro NMPoLecy B NapeHXiMi HUPOK, akTuBaLis
LMX Ni30OCOMHUX rigponas HacTae nepLuoto. Lle aymoBneHo
iXHIM MeTaboniyHnM, (isionoriyHNM i PyHKLOHANbHUM
MPW3HAYEHHAM Y mpoLiecax (POpMyBaHHS MEPBUHHOI Ceui,
6e3nocepeaHbOI0 y4acTio y cknaaHux npoLecax peabcop-
6OLji pe4yoBuH i3 NepBUHHOI cevi [17].

3aBAasiku BUCOKIN MONEKynsipHii Maci cpinstpadis HA
6riokyeTtbes y knyboukax. Mig yac 3axBoprOBaHHS HUPOK
aKTMBHICTb HAT y Cevi NiaBULLYETLCA, L0 MOXE CBIgYNTY i
MPO MOLLKOKEHHS! KNITUH KaHamNbLiB, i NPO 30iNbLUEHHS! aK-
TWBHOCTI NMi30coM 6€3 NoLwKomkeHHs KniTuH [18,19]. 36inb-
LweHHs exckpeuii HAT i3 ceyeto 3adpikcyBanu 3a HasiBHOCTI
[TTH Ta iHLIMX roCTpUX 3aXBOPIOBaHb HUPOK PI3HOI eTionorii,
Mg Yac BMMBY TOKCUHIB, MICNS CEPLIEBO-CYANHHIX Onepa-
Ui i TpaHcnnanTauii [19,20]. MigeuwweHy exckpeuito HAI
BUSIBMNSAOT Y pasi ypakeHb IMOMEpPYSPHOTO anapary HUPOK
(rnomepynoHedpuT, fiabetnyHa Hedbponaris) [20]. Y po-
CTYMHiit haxoBil NitepaTypi He BUSBUNN METaaHaniav oo
npugatHocTi BukopucTanHs HAT nig vac giarHoctukm [TIH.

LLle ogHUM nonynsipHUM | paHHiM Biomapkepom yLu-
KOZKeHHs! HUpoK € TpaHcdepuH (TP) y cedi — nporteiH,
LLO CXOXMI 3a Baroko Ha anbbymiH. BiH nerwe, Hix anb-
OymiH, inbTpyeTbest Yepes Gap’ep knyboYKiB HUPOK, €
YYTAMBILLAM MapKEepOM MOLIKOMKEHHS knyBoukis. Moro
€KCKpeLis Mae NiHiiHy 3aneXHICTb 3 eKCKpeLliero anbbymi-
Hy 3 Cevelo, L0 AOCTIIKEHO Npu AjabeTnyHOMy ypaxeHHi
HUpOK [21,22].

Yce yacTille Ans OUiHIOBaHHS! HasiBHOCTI HedponaTil
BMKOPWCTOBYIOTb BU3HAYEHHS BMICTY Liepynonnaaminy (L)
y ceui. Lle Binok, skuin mae GinbLu HeraTMBHWIA 3apsa, Hix
anbbyMmiH, Lo pobuTb oro cknagHM Ans dinbTpawii kny-
60ukamu. LI BKsiBUNM B Cevi XBOPKX Ha LiyKpoBUii Aiabet
i3 HopMoanbGymiHypieto [23-25].
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OTxe, He3Baxatloun Ha BEMNUKY KiNbKiCTb Mapkepis
HWPKOBOI NATONOrii, He BCi BOHU MaKTb OAHAKOBY [iarHoc-
TUYHY LiHHICTb. AKTUBHICTb HU3KM CrELMEIYHMX NPOTEIHIB,
LIMTOKIHIB i CneLmniYH1X eH3UMIB MOXe 3MiHIoBaTUCA nig
yac pi3HNX 3aXBOPIOBAHb | HUPKOBMX MATONOriiA, TOMY HE0b-
XiZHO OAHOYACHO BU3HaYaTV aKTUBHICTb Biapasy AeKiNbKoX
€H3umiB abo B koMbGiHaLii 3i cneLmiYHUMM NpoTeiHamm Ans
MOCUNEHHS iXHBOrO [iarHOCTUYHOTO 3HAYEHHS B MaLieHTIB
i3 pi3HNMK 3aXBOPHOBAHHSMM HUPOK. Tak, nokasaHo: KIM-1
i NGAL - BigmiHHi biomapkepw B Cevi Ta nnaami Ans paH-
HbOro nporHoadyBaHHst MH. KombiHauii 6iomapkepis NGAL,
umctatuHy C i FGF-23 HeobxigHi Ans nigBULLEHHS TOYHOCTI
ZiarHocTuku Ans BusieneHHs XXH. NoeaHaHHs kpeaTuHiny,
umnctatuHy C 11 anbbymiHy cevi 3 KpeaTuHIHOM noninLuye
cTpatudikaLlito pu3uKy NporpecyBaHHs Ta CMepTHOCTI npu
3aXBOPKOBAHHSAX HUPOK, iX MOXHA BUKOPWUCTOBYBATU AJ151
[iarHOCTUKM Ta NporHo3y BigaaneHux Hacnigkis MH [25].
[MopiBHSHHA XapaKTEPUCTUYHUX KPUBMX LMX Giomapkepis
i3 pesynbratamm 3BUYaNHKX KNiHIYHUX i/abo GioxiMiyHnx
MOKa3HWKIB JOBOAMTb, LLO XOAeH i3 Lmx GiomapkepiB ca-
MOCTIIiHO He Mae iCTOTHOI nepesaru [26,27].

OTxe, aKTyanbHUM 3a/ULLAETLCS MOLIYK MapKepiB
PaHHBOrO YLLUKOMKEHHS HUPOK i CUCTEMaTU3aLlist HasiBHUX
MapKepiB AN NpOrHO3yBaHHA MOXMMBUX YLLUKOMXEHb,
BU3HAYEHHS NPeauKTOpiB MapKepiB akTUBHOCTI Ta Npo-
rpecyBaHHs XXH.

AHania BigomocTei axoBoi nitepatypu CBigUMTL:
yCi focnimkeHHs 34iNCHEHI B 4OPOCINX XBOpUX Ha XXH
Pi3HOrO MOXOKEHHS!, Maibke HeMae NomibHMX LOoCHimKeEHb
y aitei. Kpim Toro, BinbLUiCTb NaLieHTiB AUTSYOrO BiKY Micns
MoKpaLLEeHHs CTaHy He nepebyBatoThb Mif CMOCTEPEXEHHAM
Hedponora, ane, 3a AaHumu chaxoBoi nitepatypu, [MH npu-
380AMTb A0 PO3BUTKY XXH i3 nporpagieHTHNM Ge3cmnTom-
HUM MoripLLeHHAM YHKUIT HMpok go ctaHy XHH [9,10]. Bce
Lie 3yMOBIOE aKTyanbHICTb AOCAIMKEHHS, LLO 30iNCHUMN.

Merta poboTu

BuanayeHHs iHcbopmatusHocTi BMicTy TP, LM y cevi Ta
PiBHIB aKTMBHOCTI Ni30COMasibHUX EH3UMIB SK NPEANKTOPIB
po3suTky XXH y pekoHBanecueHTis [TIH.

Marepianu i MeToAH AOCAIAKEHHA

BusHavanw smict TP, L1 Ta akTUBHICTb Ni30OCOMHUX €H3u-
miB HAT i B-FAT y ceui 41 gutuhn nicns MH. MavjexTis
MOZINUIKN Ha 2 rpynu 3anexHo Bif TepMiHy 3aXBOPIOBaH-
Ha: 1 rpyna — 22 ocobw, ki 3axsopinu i nepebysanu nig
CMOCTepEXEeHHAM NPOTArom 2 pokis; 2 rpyna — 19 aiten is
TEPMIHOM 3aXBOPIOBaHHS! MOHaA, 2 POKM.

[itei obectexwnu y BigaineHi autayoi Hedponorii
OV «lHctnTyT Hedponorii HAMH Ykpaituy» (kniHiuHa
6asa — BigainexHs Hedponorii OKIT Ne 7 m. Kuesa). Bio-
noriYHuii Matepian Aocnigpkysanu B nabopatopii Gioximii
Y «lnetutyt Hedponorii HAMH Ykpainny. KniHiunni
[JiarHo3 BCTAHOBIMIOBAIM Ha OCHOBI CTaHAAPTHUX METOAIB
00CTEXEHHS MaLieHTiB 3rigHO 3 knacudikavieto XBopob
HUPOK i NPOTOKONIB BeAeHHS NavjieHTiB [4]. Yci pocnimkeHHs
BWKOHAIW, BPaXOBYH4M NpaBa NaLjieHTiB | AOTPUMYKUMCh
nonoxeHb KoneeHuii Pagn €Bponv npo npaea MoanHu
Ta BiomeamumHy, pekomeHgaLi KomiteTy 3 Gioetuku npm
Mpeaunaii HAMH Ykpainm (m. Kui, 2016).
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Tabnuus 1. KniHivri rpynn XBopux 3anexHo Big HozonorivHnx dopm (n/%)

HosonoriyHa opma

KinbkicTb XBopux, n
TemoniTuko-ypemiynmii cuiapom (MYC) 4/18,8
YC i3 cunppomom noniopraHoi HegocTaTHocTi Ta cencucom — 9/40,9
[emoniTyHa aHemis 5/22,7
TokcnyHa Hupka 4/18,8

22 19

5/26,3
9/47,3
5/26,3

KoHTponbHa rpyna — 28 ymMoBHO 340poBuX Aiten (6e3
3aXBOPOBaHb HUPOK).

Komnnekc 06CTexeHHs BKMYaB 3aranbHOMPUAHATI
PYTWHHI METOAVKM, (DYHKLIIOHANBHN CTaH HAPOK OLLiHKOBaNu
3a nokasHukamu LLK® (3a LLBapLom), KOHLEHTpaLiiHoT
hyHKUIT (32 3MHMLEKUM), piBHEM anbOyMmiHypil (BU3Ha4anm
B nabopartopii Synlab-Ukraine LTD 3a JOnOMOrow CTaH-
AaptHoro Habopy «AINIbBYMWH (MukpoansbymuHypust)»
3AT «®upma MAJIEH»). YpakeHHs HAPOK BU3Ha4anu 3a
3MiHaMu B cevi mauieHTiB aktmeHocTi HAI i B-TAJT [16],
piBHIB KOHLeHTpaLii B cevi TP Ta LM [21]. Y 3noposux
nogen TP i LM y cevi He BUSBNSAIOTD, iXHS HasIBHICTb —
CBiAYEHHS NOLLKOMKEHHS roMepynsipHoro anaparty [20]. Y
[OCNimKeHHI NaLieHTIB NOAINUM 3a HasBHICTIO Ta PIBHAMU
TPiLMHa 3 rpynu: 1 —BinCyTHICTb NOKa3HWKiB (Bipnosigae
Hopmi); 2 —nokaanukm Big 0,0 10 0,9 ym. op.; 3rpyna —Big
1004 ym. op.

Martepian onpautoBanu, BUKOPUCTOBYKOUN METOAM
BapiaLliiHoi CTaTUCTWKM 3a JONOMOrok nakety Statistica
for Windows S.0., SigmaPlot2000 Ta HenapameTpuiHMX
CTaTUCTUYHMX MIOXOAIB (BU3HAYMNW KpuTepin Konmoro-
poBa—CMUpHOBa (KPUTEPI KOHTUHYarbHUX CTaTUCTUK) Y
noeaHaHHi 3 TovHuM meTofoMm Pilepa (KpuTepii AnckpeT-
HWX CTaTUCTHK)).

Pe3yabtati

3anexHo Bif, HO30MOrYHOro YMHHMKA, Lo BUKNKnKas [MIH,
i TEpMiHY 3aXBOPIKOBAHHSA XBOPUX MOAINUAW Ha rpynu
(mabn. 1).

AHani3 nokasHukis BMiCTy TP nokasas /oro BifCyTHICTb
y cevi 56,4 % pitent obox rpyn; ue cnig BBaxatu BiACyT-
HICTIO rMOMEPYNSAPHOTO NOLLKOKEHHS a0 0ro WBMAKUM
BigHOBNEHHAM. Y 23,4 % nauieHTiB 1 Ta 2 rpyn 3apeecTpy-
Banu nomipHe 3poctanhs pisHs TP (8ig 0,0 4o 0,5 ym. oa.),
aB 18,8 % pitenn i3 1 rpynn i 21,0 % i3 2 rpynun piBeHb
TP Buwwmin 3a 0,9 ym. oA., Le CBiAYMIO NPO NOLIKOMKEHHS
rTIOMEpPYNSAPHOro anapaty HUPOK, Lo nporpecye (puc. 1).

Bwmict LM y ceyi 72,7 % xsopux 1 rpynun i 78,9 % 2
rpymv —Big 1 80 4 ym. oa.; y 21,9 % pitent o6ox rpyn LM
He BUSBUIHK (puc. 2).

Y Bcix pekoHBanecueHTiB [TIH npoaHanisyBanu pisHi
nisocomanbHuX eH3unmia B 060X rpynax 3aranom (mabr. 2)
Ta OKpPEMO 3a HO30MOriYHUMY hopmamm (mabn. 3).

3a gaHumm, LWo HaBeaeHi B mabnuyi 2, piBeHb akTuB-
HocTi HAI™ nepeBwLLyBaB Hopmy Y 8 pasis, B-TAIT —yTpudi
B Aiten 1 rpynm, siki manm I'H npotsirom poky (p < 0,001).
Y nauieHTiB i3 KaTaMHE30M NOHaZ, 2 POKW PiBHI aKTUBHOCTI
€H3VMIB 3HUKYBANWCb, ane NepeBULLEHHST HOPMW CTaHO-
Buno fo 4 pasis (p < 0,001).

AHani3 piBHIB aKTMBHOCTi Ni30COMHUX €H3UMIB 3a
HO30MOr4YHUMU POPMamMu BCTAHOBMB HAMBULL NOKA3HWKM
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

12 mic.

24 wic.
ryc

12 wmic.

]
3

24 wic.

[emoniTMyHa aHemis

12 mic.

24 wic.

I'YC i3 cencucom i CINOH

N

12 wmic.

WHe BusiBneHo @<0,9 @>0,9

24 wic.
TokcuyHa Hupka

Puc. 1. PiBeHb TpaHccepuHy cevi B AiTen Yepes 12 i 24 micsui nicns MH 3anexHo Big HO30M0MYHOMO YMHHMKA (AaHi HaBeAeHOo B abCOMIOTHIMX NOKasHKKax 3a Aiana3oHamm TpaH-
cdpepuHy: He BUsIBNEHo, BusiBneHo <0,9 ym. oa. 41 >0,9 ym. oa.).

10

8

12 wmic.

12 wmic.

24 wic.
ryc

24 wic.

lemoniTnyHa aHemis

10

12 wmic.

24 wic.

I'YC i3 cencucom i CMOH

12 wmic.

W He BuaBneHo Mm@<0,9 m@>0,9

24 wmic.
Tokcu4Ha Hu1pKa

Puc. 2. PiBeHb Liepynonna3sminy cevi B Aiteit Yepes 12 1a 24 micaui nicns MH 3anexHo Bif HO30MOMYHOTO YMHHIKA (AaHi HaBeJeHo B abCOMIOTHIX NOKa3HWKax 3a AianasoHamu
TpaHcdepuHy: He BUsBNeHo, BuseneHo <0,9 ym. of. un >0,9 ym. oa.).
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Tabnuus 2. MNoka3H1KM aKTUBHOCTI Ni30COManbHWX eH3uMIB y xBopux nicns MH
(Me /125; 75 %)

Kpiiswa pyna pran
MKMONb/roA/MMOnb KpeaTUHiHy ceyi

aktueHocTi HAI y xBopux 1 rpynu CNoCTEPEXeEHHs 3 re-
MOMITUKO-ypeMiyHum cuHgpomom (MYC) i remoniTuyHo
aHewieto (TA), HAUHKYUIA — Y AiTEN i3 TOKCUYHO0 HUPKOH.
Y 2 rpyni cnocTepexeHHs 3apeecTpyBanit HanbinbLUniA pi-
BeHb akTuBHocTi HAIy iteit i3 YC, a B-TAJT —y xBopux i3

.. . . lpyna 1 87/46; 193* 34 /22; 45*
YC, Lo noegHaHwii i3 CHAPOMOM NosiopraHHoT HeJocTaT-
. . . lpyna 2 49/31; 109* 35/25; 44*
HocTi (CIOH), cencucom i MA. Y pekonBanecueHTis MH
\ . \ . PecbepeHTHa rpyna (rpyna 15/11;18 10/6; 13
i3 TOKCUMHOKO HUPKOHO akTuBHICTL HAT i B-TATl BigcyTHS. YMOBHO 310pOBYIX AiTe)

[ns BU3HaYeHHs iHPOPMATUBHOCTI PIBHIB aKTUBHOCTI
Ni30COMHUX PEPMEHTIB K MPOrHOCTUYHUX MapKePiB (hyHK-
LliOHanbLHOro CTaHy KaHamnbLeBoro Ta rromMepynspHoro
anaparty Hupok piHi HAT, B-FAJl sicTaBnsnu 3 nokasHu-
kamu LUK® y 20 navuiexTiB yepes pik nicns [MH. Bussunw,
wo WK® sanunwanacs H13bkot y 20 % XBOPUX, BUCOKMI
piBEHb aKTMBHOCTI NMiI30COMHWX (DEPMEHTIB BU3HAYMNMN Y

*1p < 0,001 NOPIBHSHO 3 KOHTPOMBLHOK IPYMOHO.

Tabnuus 3. PiBeHb Ni3ocoMHMX eH3unmiB y ceui xopux nicns MH (Me/25; 75 %)

prAn BrAN
MKMONb/roA/MMonb KpeaTuHiHy cedi

Ho3onoriyHa hopma

75 % Aitedt vepes 12 micsiuis nicns MH. Berawosunm 1Y€ 58/54,106  40/32,43  107/23157  18/17;88

3BOPOTHUIE KOpEnsLiiiHMiA 38’330k Mix LLIKD i nokasHukamm FYC + CrIOH + cencuc 87/51;338  69/31;82  49/31,63  38/26,44

akTvBHocTi HAT (I' - -0,473) i AN (r - _0‘333) I'IpFIMVIVI [emMoniTyHa aHemis 165/147;333  68/66;72 371/36;38 35/35;38

38'A30K MiX NokasHMkamu akTveHocTi HAT i TATN (r = 0,845) Toxena Hpka cllRfES 2 -

PecbepeHTHa rpyna 15/11;18 10/6;13
(p < 0,001). 0,002 0,002 0,002 0,003
. . . . . P = 0, Ps= 0 ps= 0, Ps = 0,

IHOvBigYyanbHWUA aHaJ'I.IS I'IOKE.l3HVIKIB. '!'P, i, HAFlB-FAJj p;: < 0,001 p;: < 0,001 p;: = 0,001 p§:< 0,001

nokasas: B 1 autuuu TP i LI BigcyTHi | B rocTpomy cTaHi, p,, = 0,002 P, < 0001  p,. = 0,012

i B AMHaMiLi cnocTepexerHs, a pisHi HAT i B-TAN maiixe Pys = 0,025

Bi4noBiganu HopmMaTvBHUM nokasHukam — 18 i 12 npu
Hopwi 15 i 10 BignosigHo. Lle B3arani cTaBuTb Nig CymMHIiB
HasBHicTb [TIH y xBoporo. Y 2 nauieHTiB nporpecusHe
3pocTaHHs pisHiB HAIM 554/1019 i B-FAI190/259 ta 192/275
i 45/117 mKmonb/ron/MMONb KpeaTuHiHY KOpentoBano 3
BMCOK/MU MOKa3HWKaMW PiBHIB KpeaTuHiHY, CEHOBWHU B
CVpoBaTL|i KpOBI, 3HVKeHHAM LLK® i nigsuLleHHam anbBymi-
Hypii. Taka HeraTyBHa AuHaMika Jana 3Mory AiarHocTyBaTm
XXH 2 cTyneHst: iHTepcTuuiansHuin Hedpput, XHH 1 cragii
yepes 12 wmicauis Big noyatky IMIH, B4acHO npuaHaunTy
CYMMTOMATUYHY 1 HeOPOMPOTEKTUBHY Tepanito.

06roBopeHHsA

He3Baxatoun Ha HEBMCOKY noLmpeHicTb XXH y autsyomy
BiLli, 32 AaHumK axosoi nitepatypu, — Big 15,0 % go
74,7 % Bvnapkis Ha 1 MIH AiTel, CTyniHb | TEPMiH rocTporo
YLIKOMKEHHS HUPOK Y AiTen — NpoBifHi (hakTopu nporpe-
cyBaHHs i opmyBaHHa XXH [5,8,10]. Goldstein S. L.,
Devarajan P. goBenu, WO MOHITOPUHT (DYHKLOHANbHOMO
CTaHy HWpok y Aiteit nicns MH gactb 3Mory BU3HaunTy
HasIBHICTb nporpecyBaHHs XXH abo 11oro BiACYTHICTb i
NpW3Ha4nTV NpodbinakTnyHe nikysaHHs [8]. 3a gaHumm D. J.
Askenaziy4 %Yy 176 piten, ki manu I'MIH, giarHoctyBanu
3HUXEHHS (OYHKLIT HUPOK A0 3acTocyBaHHs dianiay [8,10].
Tomy MoLLYK | BU3HAYEHHS HaMIHPOPMATVBHILLMX MapKepiB
3HWKEHHS (DyHKL|ii HUPOK, LLIO NPOrpecye, B Takvx NaLlieHTiB
€ aKTyarbHWUM i BaXNMBIM.

Lis po6ota e nepLuoto B YkpaiHi, Ae He focnimKyBanu
Taki GioMapkepy NaTEHTHOTO NPOrpecyBaHHs IHTEPCTUL-
anbHoro HedpuTy, sk TP, LM i nisocomHi eH3nmm cevi y
xBopux, ski Manwn ITH, y auHamidi cnoctepexerHs. Ha
Xarb, B AOCTYMHIl iHO3eMHiIi haxoBiii nitepatypi nogibHMX
AocnimKeHb TakoX He BUSIBUMN.

Bigomo, wo TP i UM - rnobyniHn nnasmu KpoBi, 3a
MOIEKyNSPHOI0 Macoto Ta binbLu HeraTUBHOMY 3apsifly, Hix
anbOyMiH, He MaKTb BUSBMATUCS B CEYi 300POBUX Ntogei
pi3HnX BikoBux rpyn. KnyboukoBuii dinsTpavintui 6ap’ep
nponyckae NpOTEiHN 3anexHO Bif IXHbOI MONEKYNsAPHOT
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macu Ta 3apsgy. B Hopmi rmomepynsipHi 6asansHi Mem6-
paHu HedpOHyY 3AaTHI NPONycKaTy NPOTEiHW, PO3MIP AKX
He NepeBwLLyE 4 HM, @ MONeEKyNsipHa Maca He NepeBuLLYye
70 kfa [22,23].

Y pasi ypaxeHHs knyboukiB Ta/um kaHanbLiB HUPOK
3anexHo Bif nokanisauii natonoriyHoro npowecy B
HePOHi 3MIHIOETLCS CKNag, i KiNbKICTb MPOTEIHIB y cevi,
Lo Moe ByTW NOB'3aHO 3 YTPATO NOIiaHIOHHOTO Lwapy
ab0 3 NOpyLEHHAM LiniCHOCTI rMomepynsapHux 6asanb-
HUX MeMbpaH, yHacnifgok Yoro Yyepes HesapsmaxeHui
6ap’ep y cedy noTpannsioTh i HU3bKOMOMEKYNsHI npoTe-
iHM (anbBymiH, TpaHcdepwH), i cepenHbOMONEKYNAPHI
npoteinun [24-26].

TP, oyxxe cxoxuii Ha anbbymiH 3a Baroto, nertue qinb-
TPYETLCA Yepes kIybo4KoBuIA 6ap’ep, Hix anbByMiH, OCKINbKY
Ma€e MeHLL aHiOHHUI 3apsid. TP BBaXatoTb YyTIMBILLUM Map-
KepOM NOLLKOMKEHHS KITy6O4KiB, a 110ro ekckpeLjis 3 cevero
Ma€e XOPOLLIMI NiHINHWIA 3B'A30K 3 eKcKpeLjieto anbbyMiHy 3
Ceyeto Ta NMPOrHO3ye PO3BMTOK anbOyMiHypii y NaLieHTiB i3
HopmoansOymiHypieto. LIM — 0CHOBHWIA MigbBMICHUIA MPOTETH
y kpoBi (MonekynsipHa Mmaca = 151 kfla) i Mae GinbLu Hera-
TUBHWIA 3apsid, HX anbOyMiH, WO ycknagHoe inbrpaiio
kny6oukamu. LM y cevi BUSIBUNM B NaLieHTIB i3 HOpMoans-
OyMiHypieto, | MOro 36iNbLUEHHS B CeYi Mae MPOrHOCTUYHE
3HaYeHHs Ans poseuUTKy anbOyMmiHypii [15,22].

OTxe, pesynbTatyt LbOro AOCMIMKEHHS OO HasB-
Hocti TP i LM y ceui aitent nicnga MH, Ha Hawy gymky,
MOXYTb OyTV O3HAKOK YLIKOXKEHHSI FMOMEPYNsPHOro
anapaty HUpOK i, BignosigHo, po3sutky XXH nicns MIH.
Y ouvHamiui cnoctepexenHs y 23,4 % nauieHTiB 3apee-
CTpyBanu nomipHe 3poctaHHs pieHst TP y cevi,ay 21,0 %
AiTeN BU3HAYMIN MaKCUMaribHO BUCOKMIA piBeHb TPy cevi
(noHap 0,9 ym. on.); y 78,9 % oci6 — LM y cevi (noHag 1
yM. 0f.) y katamHesi. Lle, Ha Hally gymKy, CBiguuTb Mpo
CTiliKe YLUKOXKEHHS KnyOOUKiB HMPOK, LLO NPOrpecye.
Bimomo Takox, Lo NigBULLIEHE BUAINEHHS 3 CEYEtO KiNbKOX
6inkiB Nnasmm 3 pisHM MONEKYNSIPHAM pagiycom <55 k[la
i pisHUMK i30enekTpudHUMK Toukamm (pl), sk-ot 1gG, LM,

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

69



70

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

Ole r’MMHaAbHbl€e UCCAEAOBAHNA

TP, HezanexHo OANH Bif, OQHOTO Nepeaye PO3BUTKY MIKPO-
anbbyminypii [27,28].

HAT i B-TAJ1 — nisocomHi eH3nMu, ki BUSIBNAOTL 3ae-
6inbLUOrO B NPOKCUMAIbHNX KaHanbLsiX, TOMY 30iMbLUEHHS
IXHbOI @KTMBHOCTI B CEYi CBIZYMNO MPO MOLUKOMKEHHS
KNiTUH unx kaHansuis [16-20]. Yepes 12 micauis nicns
IMHy 75 % fiten piseHb aktueHocTi HAT i B-FAJTy cevi
iCTOTHO migBuLLEHWiA, a nokasHuku LUK® Ta ansbymiy B
Cevi He 3MiHeHi. Y XBOpUX i3 KaTaMHEe30M MoHag 2 poku
PiBHi @KTWBHOCTI €H3VMIB NMOCTYMOBO 3HWXYBanuChb, ane
3anuLianncs BYeTBEPO BULLWMY 3a Hopmy (p < 0,001).

Pesynbrati [OCNIOXEHHA BKa3yloTb, WO MOKa3HUKK
aKTMBHOCTI NMi30COMHUX eHaumiB HAT i AT € GinbLu paH-
HiM Ta iH(bOpPMaTMBHUM MapkepoM ToprigHoro nepebiry
iHTepcTULiansHoOro HedpuTy 3 hopmyBaHHaM XXH i npo-
PECUBHUM 3HIKEHHAM OYHKLIT HUPOK, HiXX MOKaaHWKu LLIK®
y pekoHBanecueHTis [TIH.

BucHOBKH

1. Hasshicte TP i LIy ceui Ta 3pocTaHHs ixHix Kinb-
KiCHMX nokasHukiB y Aiteit nicns MH — paHHsa o3Haka
YLIKO[PKEHHS FIOMEPYISIPHOTO anapary H1POK.

2. PiBHi akTMBHOCTi Ni30COMHMX eH3umiB HAT nepeBu-
LyBanu Hopmy y 8 pasis, a FAJl yTpudi y XBopux, SIki Manm
[TIH npotsirom poky.

3. Y OuHamili cnocTepexeHHs noHag 2 poku piBHi
aKTUBHOCTi €H3UMIB 3HVXYBanuCb, ane BYETBEPO nepe-
BULLYBaNX HOPMY Npu He3MiHeHUX mnokasHukax LUK i
anebyminypii (p < 0,001).

4. 3pincHeHi focnimKeHHs HeiHBa3WBHi, BiHOCHO
[eLuesi Ta NPOCTi B 3aCTOCYBaHHi 41151 AiTEN Pi3HOrO BiKY.

MepcnekTMBM NoAanbLWMX AOCHIMKEHb NONAralTb
y 3iCTaBneHHi iHhOPMaTUBHOCTI PiBHIB KpeaTWHiHy Ta
umnctatury C y cupoBaTLi KpoBi ANs paHHBOI AiarHOCTUKMN
XXH, po3pobui anroputmy nornmbneHoro 06CcTEXEHHS!
pekoHBanecueHTiB [TIH y cnewjianizoBaHux BigdineHHsX.
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Aim. The aim of the current study was to investigate urinary adiponectin, VCAM-1, and RBP 4 levels in children depending on
the diabetes duration.

Materials and methods. The study involved 55 subjects, including 47 children with type 1 diabetes mellitus and eight children
without diabetes and kidney disease history. Participants with diabetes were stratified into three groups, depending on the diabetes
duration: <1 year (11 people), 1-5 years (24 people) and >5 years (12 people). According to the Order of the Ministry of Health of
Ukraine, dated April 27, 2006, No. 254 on providing medical care to children in the specialty “Pediatric Endocrinology”, we examined
the children and diagnosed type 1 diabetes mellitus. Chemiluminescence signals of adiponectin, VCAM-1, and RBP4 in urine
were analyzed with Bio-Rad ChemiDoc Touch using a Proteome Profiler Human Kidney Biomarker Antibody Array (R&D Systems,
Minneapolis, USA). We used descriptive statistics and nonparametric methods (contingency tables and Spearman’s rank correlation
coefficient (r)) for the statistical analysis of study materials. Statistically significant differences were indicated by P values <0.05.

Results. Urinary adiponectin, VCAM-1, and RBP 4 levels statistically increased within the first year after diagnosing type 1 diabe-
tes in children. Adiponectin was strongly correlated with VCAM-1 (r = 0.636, P = 0.026), and RBP 4 (r = 0.650, P = 0.022).
Urinary adiponectin levels showed a statistically significant correlation with GFR (r = 0.007).

Conclusions. Serum creatinine and GFR are ineffective as diagnostic indicators of kidney damage in children with diabetes
mellitus at the incipient stages. Adiponectin in children’s urine can be used as a non-invasive kidney damage marker in the early
years of type 1 diabetes. Adiponectin, VCAM-1, and RBP 4 measurements would allow an early prediction and evaluation of
both tubular and glomerular kidney damage in children with diabetes.

3HaueHHs apunoHekTuHY, VCAM-1 i RBP 4 ceui An paHHBOI AiarHOCTHUKK
ypa)XkeHHA HUPOK Y AiTeN i3 uykpoBum Aiabetom 1 Tny

1. 0. Bixposa, A. M. Aobopa
Merta po6otn — gocnianty pieHb agunorekTuHy, VCAM-1 ta RBP 4 y ceui giTeit 3anexHo Big TpusanocTi Aiabety.

Marepianu Ta metoau. 3aiicHnnm komnnekcHe obctexeHHs 55 ocib: 47 giten i3 Lykposum giabetom 1 Tvny Ta 8 npakTMYHO
300poBUX AiTei 6e3 fiabeTy, penpeseHTaTMBHUX 3a BiKOM Ta CTaTTH. 3anexHO Bif TPUBANOCTi 3aXBOPOBAHHS NaLieHTIB noai-
UK Tak: 3 ynepLue BUSIBMEHUM LiyKpoBuM giabeTtom 1 Tuny — 11 oci6, i3 TpusanicTio xsopotu Big 1 4o 5 pokiB — 24 anTuHK, 3
nepebirom 3axBoptoBaHHS MoHag 5 pokis — 12 ocib. [iten obctexunm 3rigHo 3 Hakasom MO3 Ykpaitn Ne 254 Big 27.04.2006 p.
LLOAO0 HafaHHA MeanyHoOi [OMNOMOrW AITAM 3a crnewianbHIiCTio «[uTava eHaokpuHonorisay. MpoaHanisyBany iHTEHCUBHICTb XeMi-
nomiHecueHLii agunoHekTuHy, VCAM-1 i RBP 4 3a gonomoroto Bio-Rad ChemiDoc Touch, Bukopuctoytoun Proteome Profiler
Human Kidney Biomarker Array (R&D Systems, Minneapolis, USA). Matepian ans gocnigxeHHs 6iomapkepis — ceva 30opoBux
JiTei i XBopux Ha LiykpoBui Aiabet 1 Tuny. [1ns CTaTUCTUYHOTO aHanidy pesynsTaTiB BUKOPUCTOBYBANM JECKPUMTUBHY CTaTUCTUKY
Ta HenapameTpyyHi MeToau (Tabnuui cnpsbkeHocTi, koediLlieHT paHroBoi kopensuiji CnipmeHa).

Pesyneraru. PieHb agunoHekTuHy, VCAM-1i RBP 4 y cevi Aiteit CTaTUCTUYHO 36iMbLuyBaBCs BXE B NEpLUMIA Pik 3aXBOPHOBAHHS!
Ha LykpoBwit Aiabet 1 Tvny. YprHapHUin aaunoHEKTUH Nokasae iCTOTHY AMHaMIKy NPOTSAroM yCboro nepioay A0CHimpkeHHs. PiBeHb
AAMMNOHEKTUHY B Cevi 3HauHo kopentosas i3 VCAM-1 (r = 0,636, p = 0,026)i RBP4 (r = 0,650, p = 0,022). KoediuieHT kope-
nauii CnipmeHa Mix LUBWAKICTHO kny6o4KoBOT hinbTpayii Ta ypuHapHUMU MapKkepamm Nokasas CTaTUCTUYHO 3HaYYLLY KOPensiLito
Tinbku 3 agunoxektuHom (p = 0,007).

BucHoBku. CypoBaTKOBMIA KpeaTUHIH i WBMAKICTb KNyBoukoBOi hinbTpaLii He € ePEKTUBHUMM LiarHOCTUYHUMM NOKa3HUKaMu
MOLLIKOMKEHHS HUPOK Ha paHHiX eTanax 3axBOpioBaHHs Ha LiyKpoBWi diabeT 1 Tuny B AiTel. BuaHaueHHs piBHS agunoHEKTUHY B
Cevi AiTen MOXHa BUKOPUCTOBYBATM 5K HEIHBA3VBHUIN iHAVMKATOP YpaXeHHs! HUPOK Y MepLLI pPOKV 3aXBOPIOBAHHS Ha LiyKpoBUIA iabeT
1 Tuny. BusnayeHHs BmicTy agunoHextuHy, VCAM-1 i RBP 4 y cevi gacTb 3Mory Ha paHHix ctafisix nporHosysatyt 1 oLjiHIoBaTH
CTaH KknyboukoBKX i TyOynapHUX HUPKOBUX CTPYKTYP Y AiTel i3 LykpoBuM giabetom 1 Tuny.

3HaueHue apunoHekTMHa, VCAM-1 u RBP 4 mouu B paHHe# AMarHocTuke
NoBpeXAEHUA NoYeK y AeTei ¢ caxapHbiM Auabetom 1 Tuna

W. A. BuxpoBa, A. H. Aobopa

Llenb pa6oTbl — 13yunTb ypoBeHb ypuHapHoro agunoHekTHa, VCAM-1 1 RBP 4 y peteii B 3aBUCUMOCTY OT NPOAOIIKMTENb-
HOCTM anabeTa.

3anopoxckuii MegnumHcKkui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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Marepwuansi u MeToabl. [MpoBeneHo komnnekcHoe obcnenoBaHme 55 yenosek: 47 feTel ¢ caxapHbiM Avabetom 1 Tuna u 8 peteit
6e3 auabera, penpe3eHTaTUBHbIX N0 BO3pacTy ¥ Nofy. B 3aB1CUMOCTY OT NPOLOMKUTENBLHOCTY 3ab0mneBaHNs NauUeHTOB NoAenunmu
TaK: C BrepBble AMarHoCTMPOBaHHbLIM caxapHbiM auabetom 1 Tuna — 11 YenoBek, C NPOAOMKUTENBHOCTLIO 3abonesanus ot 1 4o 5
net — 24 pebeHka, Te4eHneM Bonesnm 6orblue 5 net — 12 geteit. [eten obenenosanm cornacko npukasy MO3 YikpauHsl Ne 254
01 27.04.2006 r. 06 OKa3aH1y MeAMLMHCKON NOMOLLM AETSM MO cneumansHocTy «[leTckas 3HOoKpuHonorus». MpoaHanuanposanv
MHTEHCUBHOCTb XeMUIIOMUHeCLieHLM agunoHekTuHa, VCAM-1 1 RBP 4 ¢ nomoLwbto Bio-Rad ChemiDoc Touch, ncnonesys Proteome
Profiler Human Kidney Biomarker Array (R&D Systems, Minneapolis, USA). Matepuan ans uccnenoeanus 61omapkepos — moda
300POBbIX AETEN M 6OMbHbIX CaxapHbIM AnabeTom 1 Tvna. [ns CTaTucTMYeckoro aHannaa ucnonb3oBani AECKPUNTUBHYHO CTaTUCTUKY
1 HenapameTpuyeckvie MeToabl (Tabnunubl CONPSKEHHOCTH, KOIMULMEHT paHroBor koppensuu CnnpmeHa).

Pesynbrartbl. YpoBeHb agunoHekTHa, VCAM-1 1 RBP 4 B Mode fieTeli CTaTUCTUYECKU YBENMUMBANCS yKe B NepBbIi rog 3abo-
neBaHWs caxapHbiM Anabetom 1 Trna. AQUNOHEKTUH MOYM NOKasan 3Ha4YNTemNbHYI AMHAMUKY Ha NPOTSHKEHUW BCEro nepuoaa
ncenenoBaHus. YpoBeHb agUnoHeKTHa 3HaunTenbHo koppenuposan ¢ VCAM-1 (r = 0,636, p = 0,026) n RBP 4 (r = 0,650,
p = 0,022). KoacpdprumeHT koppensum CnpmeHa Mexzy CKOPOCTLIO KyOOo4KOBO (hUnbTpaLmm M Mapkepamu B MOYE nokasarn
CTaTUCTNYECKN 3HAUMMYIO KOPPEMALMIO TOMNbKO C aaunoHekTuHoM (p = 0,007).

Bi1BobI. ChIBOPOTOUHBI KPEATUHUH 1 CKOPOCTb KITy6O4KOBOM (hnnbTpaLymn HeaththEKTUBHBI B KAYECTBE ANarHOCTUYECKUX MapKepoB
MOBPEXOEHUS NOYEK Ha paHHUX aTanax 3abonesaHns caxapHbiM Anabetom 1 Tvna y geteit. OnpeaeneHne ypoBHS aaunoHeKTUHa
B MOYe [eTen MOXET ObiTb MCMONb30BaHO Kak HEMHBA3WBHLIN MHAMKATOP MOBPEXAEHNS NoYek B nepsble roabl 3abonesaHns ca-
xapHbIM anabetom 1 Tuna. OnpegeneHve cogepxaHns agunoHekTHa, VCAM-1 u RBP 4 B Moye no3BOnSIET Ha paHHUX cTagusix
MPOrHO3MPOBAaTL W OLIEHWNBATL COCTOSIHE KiyHOUKOBBIX 1 TyOyNsipHbIX MOYEYHBIX CTPYKTYP Y AeTel C caxapHbiM anabetom 1 Tuna.

Diabetes mellitus is a global health problem resulting
in social and economic effects. In 2019, according to
the International Diabetes Federation, 463 million adults
lived with diabetes, and this number is supposed to reach
578 million by 2030. More than 1.1 million children suffer
from type 1 diabetes mellitus (T1DM). The overall annual
increase is estimated to be around 3 %. The age-sex
standardized incidence rate of T1DM in Ukrainian children
and adolescents aged 0-14 years lies between 5-10 per
100,000 population per annum, and it is not so high as in
the other EU countries such as Finland (62.3) or Sweden
(43.2) [1]. However, the possibility of early formation (in five
years of the disease duration) of micro- and macrovascular
complications makes the problem of T1DM extremely actual.

Diabetic nephropathy (DN) is one of the most com-
mon complications of diabetes and the leading cause of
the end-stage renal disease (ESRD). The prevalence of DN
among US children with TIDM is 5.8 % [2]. DN is caused
by alterations in the glomerular and tubular structure and
function under the influence of hyperglycemia, high blood
pressure, and generates advanced glycation end products
(AGEs) [3]. Uncertainty remains regarding the diagnosis of
early pathological changes in the kidneys of children with
diabetes. Non-invasive methods of routine screening for
DN in children and adolescents with T1DM must be pref-
erable. The gold standard for DN identification consists in
the measurement of urine albumin levels. Microalbuminuria
(30-300 mg/24 hr) or macroalbuminuria (>300 mg/24 hr)
are conventional biomarkers of DN and its progression to
ESRD, but kidney structural damage might precede the al-
bumin excretion [2,4]. Nowadays, significant numbers of
novel biomarkers were detected in urine and can be used
for early identification of DN, thus improving the in-time
interpretation of the disease stage and adjusting therapy,
unlike with traditional diagnostics.

Adiponectin is an anti-inflammatory cytokine produced
by adipose tissue, and urinary adiponectin is an independent
predictor of end-stage renal disease in diabetic patients
Adiponectin reduces angiotensin-induced inflammation, has
an anti-fibrotic function, and decreases oxidative stress in re-
nal-cells [5,6]. Vascular cell adhesion molecule-1 (VCAM-1)
is a glycoprotein expressed by endothelial cells and is a
major regulator of leukocyte adhesion through interaction

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

with 0431 integrin [7]. VCAM-1 expression is activated by
pro-inflammatory cytokines, high glucose concentration,
and stress [8]. Its expression increases in the kidneys of
DN patients and correlates with albuminuria in diabetic
patients. VCAM-1 urine levels indicate an early inception
of DN in T1DM patients [9].

Retinol-binding protein 4 (RBP 4) represents the family
of lipocalins produced in the liver and mature adipocytes. Its
filtration processes occur in the glomerulus, and then the RBP 4
is almost completely reabsorbed in the renal proximal tubules.
Some sources claim, that an increase in RBP 4 in the urine was
observed in diabetes patients with macro- and microvascular
complications, which confirmed the predictive role of RBP 4.
Increased urinary RBP 4 levels were also present in patients
with diabetes and normal albumin in urine [10,11].

Aim
The aim of this study was to investigate the features of

urinary adiponectin, VCAM-1, and RBP 4 levels in children
depending on the diabetes duration.

Materials and methods

The study involved 55 participants (22 girls and 33 boys)
aged from 7 to 17 years, the mean age was 13.7 + 0.4
years, including 47 patients with T1IDM and eight children
without diabetes.

Children with T1IDM were divided into three groups
depending on the diabetes duration: <1 year (11 people),
1-5years (24 people) and >5 years (12 people). The com-
parison group included individuals without T1DM and with
urine clinical analysis within normal physiological ranges.

Complying with the Declaration of Helsinki (adopted by
the 18th WMA General Assembly, Helsinki, Finland, June
1964 held in Helsinki, Finland in June 1964, and amended
by the 52nd WMA General Assembly, Edinburgh, Scotland,
October 2000 and revised in October 2000, Edinburg, Scot-
land), the study was performed following the approval of
the Ethics Committee of Sumy State University. The children
and their parents were informed of the study purpose and
gave a written informed consent to participate in the study.
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Fig. 1. The intensity of the chemiluminescence signal of the markers.

Table 1. Clinical and demographic characteristics of the studied groups (M + m, Cl)

Variables, units Comparison Duration of TIDM
S less than a year

Number of subjects,n 8 (3/5) 11 (6/5) 24 (1717) 12 (7/5)
(male/female)
Age, years old 12,50 + 0.76 12.27 £ 1.02 13.63 + 0.65 16.08 + 0.38
10.71-14.29 10.00-14.54 12.28-14.97 15.25-16.92
Duration of DM, years ~ — 0.80 + 0.06 3.60 £ 0.25 11.90 + 0.97
0.7-0.9 3.08-4.12 9.76-14.04
Creatinine, pmol/l 80.24 + 447 86.22 + 3.92 97.52 + 6.26 96.36 + 6.18
69.68-90.79 77.35-95.09 84.57-110.47 75.90-116.82
P = 0.032 P = 0.049
GFR, mlimin/1.73 m? ~ 108.49 + 1575 88.38 + 7.58 97.53 + 6.84 96.46 + 10.42
71.25-145.74 71.49-105.26 83.38-111.68 73.51-119.40

P: statistical significance relative to the comparison group.

Table 2. Increase in the intensity of signal/pixel density depending on the duration of
T1DM in children

- Duration of TIDM

Adiponectin 1.5 times* 1.7 times* 3.9 times*
VCAM-1 1.3 times* 1.4 times* 1.6 times*
RBP 4 1.3 times* 1.3 times* 1.5 times*

*: statistical significance relative to the comparison group.

Table 3. Spearman’s rank correlation coefficient (r) between GFR and urinary
markers in children with T1DM

GFR: Adiponectin 0.734*; P = 0.007
GFR: VCAM-1 0.345; P = 0.271
GFR: RBP 4 0.329; P = 0.189

*: statistical significance between parameters.

We diagnosed T1DM according to the Order of the Min-
istry of Health of Ukraine dated April 27, 2006, No. 254 on
providing medical care to children in the specialty “Pediatric
Endocrinology” [12]. Creatinine-based “bedside Schwartz”
formula was used to estimate glomerular filtration rate
(GFR). According to the National Kidney Foundation (USA),
this formula is currently considered to be the best method
for assessing GFR in children (https://www.kidney.ora/
professionals/kdoqi/gfr_calculatorPed).

The first morning urine sample from the enrolled chil-
dren was collected in the Regional Children’s Clinical Hospi-
tal in Sumy, centrifuged, and stored at -20 °C until providing
an analysis. We analyzed the chemiluminescence intensity
for urine adiponectin, VCAM-1 and RBP 4 in the children
depending on the T1DM duration using a Proteome
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Profiler Human Kidney Biomarker Antibody Array (R&D
Systems, Minneapolis, USA) (https://www.rndsystems.com/
products/proteome-profiler-human-kidney-biomarker-ar-
ray-kit_ary019). This assay is analogous to enzyme-linked
immunosorbent assay (ELISA), but uses amembrane as a
substrate rather than a plate. Urine samples were diluted,
mixed with biotinylated detection antibodies, and incubated
overnight with the membranes. Streptavidin-horseradish
peroxidase and chemiluminescent detection reagents were
applied, and a signal was amplified at each capture spot.
Capture antibodies were spotted onto the membrane, with
each pair of spots representing a different analyte. The
membranes contained duplicate spots that represented
each biomarker. The chemiluminescence signals (pixel
density) from each spot of the membranes were detected
with Bio-Rad ChemiDoc Touch (https://www.bio-rad.com/)
and analyzed semi-quantitatively using Bio-Rad Image Lab
Software. We pooled urine samples from each group (less
than 1 year, 1-5 years, over 5 years, and the comparison).
The data obtained from the study were analyzed using
the GraphPad Prism 7.04 (https://www.graphpad.com/) and
Microsoft Excel 2016 software package.

For statistical analysis of the study materials, we
used descriptive statistics (mean (M), the mean error (m),
confidence interval (Cl)), and nonparametric methods (con-
tingency tables for the difference between the comparison
group and patients with T1DM). We calculated the statistical
dependence between the rankings of two variables using
Spearman’s rank correlation coefficient (r). Statistically
significant differences were indicated by P values <0.05.

Results

Table 1 represents clinical and demographic characteristics
of the examined population. The study indicated the preva-
lence of males with T1DM in all groups, the general male-
to-female ratio was 1.76 : 1.00. Such gender difference with
a male excess is typical for populations of European origin
[13]. The mean age of examined patients with T1DM was
13.73 = 0.41 years. This result confirms that the highest in-
cidence of T1DM s observed in 10—14-year-old patients [13].

Serum creatinine can not be an early predictor of DN
because its level significantly elevated only between 1 to
5 years compared to the initial manifestation of T1DM in
children.

One of the characteristic early renal functional changes
in of DN includes hyperfiltration [14]. GFR, calculated
according to the Schwartz creatinine-based formula, did
not demonstrate any significant changes in patients with
different duration of T1DM relative to the comparison group.
That is why this marker and creatinine-based GFR were
not effective to predict the occurrence of hyperfiltration in
children with T1IDM.

The analysis of contingency tables showed that urinary
levels of adiponectin, VCAM-1, and RBP 4 were statistically
increased in the very first year of diabetes onset in children
(Fig. 1).

However, the urine adiponectin levels demonstrated
greater dynamics throughout the study (Table 2).

Thus, we recommend this marker as a first line
non-invasive indicator of kidney damage in children with
T1DM. Urinary adiponectin was strongly correlated with
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VCAM-1 (r = 0.636, P = 0.026) and RBP 4 (r = 0.650,
P = 0.022). Therefore, their high levels may be foreseen in
case of increased concentration of adiponectin in the urine.
However, a statistically significant correlation with GFR was
relevant only for urinary adiponectin. Neither VCAM-1 nor
RBP 4 indicated changes of GFR (Table 3).

Thus, urinary adiponectin is more indicative of glome-
rular dysfunction in patients with T1DM, while VCAM-1
and RBP 4 illustrate the tubular apparatus impairment. The
subsequent development of a biomarker panel that contains
these three biomarkers would reliably and early predict and
evaluate both tubular and glomerular kidney damage in
children with T1IDM.

Discussion

The prevalence of diabetes is increasing and has already
pandemic proportions. Diagnosis of DN at incipient stages
can improve treatment and the quality of life in patients
with T1DM [1-3]. Albuminuria is a standard biomarker for
the diagnosis of DN, but it has different limitations. Several
biomarkers of renal dysfunction can precede microalbumi-
nuria, assuming its presence after overt kidney failure has
already occurred [15]. Hyperglycemia leads to the formation
of AGEs that contribute to the proliferation and hypertrophy
of renal cells. There occurs an activation of NADPH oxidase
and increased release of reactive oxygen species (ROS),
which activates protein kinase C (PKC), a mitogen-activated
protein (MAP), and NF-kB resulting in the overproduction
of extracellular matrix proteins. Extracellular matrix accu-
mulation in the tubular cells may be a significant factor
for renal failure progression in diabetic patients [3,16].
Nevertheless, both renal tubules and glomeruli are heavily
involved in the pathogenesis of DN [10]. We have identified
several glomerular and tubular biomarkers predicting DN
onset or progression in line with this. They are essential in
early diagnostics, especially in normoalbuminuric diabetic
patients with normal GFR [10,17].

Decreased concentration of plasma adiponectin is as-
sociated with insulin resistance in diabetes and metabolic
syndrome [6]. Adiponectin prevents kidney podocytes from
cell death by apoptosis, therefore, itis involved in recovery of
renal function in diabetic conditions [18]. It also protects both
kidney glomeruli and tubules. Glomerular cells express adi-
ponectin receptor 1 (AdipoR1). AdipoR1 can activate ade-
nosine monophosphate-activated protein kinase (AMPK)
and plays a vital role in controlling oxidative stress and cell
survival within the glomerulus [6,19]. The serum level of
adiponectin was significantly elevated in children with poor
T1DM control; it was directly associated with HbA1c and
negatively correlated with the disease/year [20]. Elevated
adiponectin levels in urine were associated with rapid GFR
decline, CKD incidence, and persistent DN over six years
in adults with T1DM [5]. Yamakado S. et al. have found
that urinary adiponectin could be a new diagnostic index
for assessing CKD related to diabetic nephropathy in adults
[21]. Our study has established an essential role of urinary
adiponectin as an early marker of glomerular damage in
pediatric patients with T1DM.

Hyperglycemia impairs vascular endothelial cell func-
tion, probably in part owing to oxidation of low-density lipo-
protein (LDL) and increased formation of free radicals. Free
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radicals stimulate the release of proinflammatory cytokines,
which induce the expression of adhesion molecules, inclu-
ding VCAM-1[22]. VCAM-1 expression is directly activated
by high glucose concentration [8]. Urine proteome analysis
indicates that VCAM-1 is the most relevant protein for earlier
stages DN diagnosis. The renal filtration function declines,
and urinary albumin excretion levels increase progres-
sively with an elevation in serum VCAM-1 levels [9,23,24].
VCAM-1 level was significantly higher in microalbuminuric
patients, so it may be used as a predictive marker for risk
stratification for nephropathy development and progression
[24]. However, there are no studies that describe the role of
urinary VCAM-1 in DN in children with T1DM. Therefore, our
finding of VCAM-1 as a marker of kidney tubular apparatus
lesion is novel and important.

Similar to adiponectin, RBP 4 is involved in mechanisms
of insulin resistance. Itinduces an enzyme expression in he-
patocytes (mainly phosphoenolpyruvate carboxykinase) in
the gluconeogenesis and impairs insulin signaling pathways
in skeletal muscle [11,25]. Serum RBP 4 positively correlates
with diabetes duration, glucose level, HbA1c, and urine
albumin-to-creatinine ratio (ACR). Negative correlations
between serum RBP 4 and GFR illustrate that a decrease
in GFR could lead to accumulation of RBP 4 in the systemic
circulation [11]. This marker is filtered at the glomerulus and
entirely reabsorbed in the proximal tubule. Thus, RBP 4 is
one of the most sensitive functional biomarkers of proximal
tubule damage [10,11]. Urinary RBP 4 excretion is elevated
in diabetic subjects and correlates with urinary albumin
excretion, serum and urine creatinine, GFR, indicating its
potential clinical application as a marker of early DN [10,26].
Increased urinary excretion of RBP 4 could suggest that
proximal tubular dysfunction may occur independently of
glomerular alteration [10]. Our study has also shown that
RBP 4 in the urine may indicate a tubular injury and serve
as a tool for clinical monitoring of DN development and
progression in children with T1DM.

Adiponectin, VCAM-1, and RBP 4 can serve as indi-
cators of treatment effectiveness. Reducing angiotensin ||
levels by ACE inhibition may have a multifactorial effect on
decreasing albuminuria, including reducing adhesion mole-
cules and diminishing glomerular filtration pressure, as well
as preventing the promotion of profibrotic pathways [22].

Conclusions

1. Serum creatinine could not be an early predictor
of DN because its level was significantly elevated only
between 1 to 5 years from the initial manifestation of T1DM
in children.

2. Creatinine-based glomerular filtration rate calcula-
tion did not effectively predict hyperfiltration occurrence in
children with T1DM.

3. Urinary adiponectin can be recommended as a
first-line non-invasive kidney damage indicator in children
with T1IDM.

4. Urinary adiponectin is more indicative of glomerular
dysfunction in patients with T1DM, while VCAM-1 and RBP
4 illustrate the tubular apparatus impairment.

Prospects for further research. It seems promising
to assess the level of kidney damage biomarkers in urine
individually for each patient with T1DM.
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MiHAuBicTb KapioTuny Aiteu i3 cuHaApomom AayHa,
fAKi npoxusaloTb B 0aecbKin obaacTi
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1CneLianiaoBaHUn MEAUKO-TEHETUYHUIA LIEHTP Ha 6a3i KHIT «Oaecbka 0bAacHa AUTAYA KAIHIYHA AikapHSA» OOP, YkpaiHa, 20AeCbKuit HaLLiOHAAbHMIA

yHiBepcuTeT iMeHi . I. MeuHnkoBa, YkpaiHa

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

F - ocTatouHe 3aTBEPAXEHHS CTaTTi

MeTa po6oTi — aHani3 4acToTu LMTOreHETUYHMX BapiaHTiB cuHapomy [ayHa y xBopux B Opeci Ta obnacTi, a Takox BUSBNEHHS!
NoeAHaHUX aHoManiv Kapiotuny.

Marepianu Ta metogu. ocnimkerHs 3aiicHunu y 2013-2018 pp. B8 Opgecbkomy cneLianisoBaHOMY MEAVKO-FEHETUYHOMY LIEHTPI.
pyny pocnimkeHHs hopmyBanu 3 NaLEHTIB i3 LMTOreHETUYHO NiATBEPILKEHUM CUHAPOMOM [JayHa. Xpomocomu 3abaperioBani
GTG-metogom, ineHTudikysanu 3rigHo 3 ISCN 2013.

Pesyniratu. Cepen xeopux Ha cuHgpom JayHa B 93,9 % Bunagkis BUsSiBUNM NOBHY Tpucomito-21,y 3,7 % — TpaHcnokauinHy
opmy, y 2,4 % —mo3aiuHy chopmy. MogibHi pesynsraTit BCTAHOBWAM Mif Yac aHanidy Nonynsii, siki HanekaTb A0 Pi3HUX eTHIY-
HWX | pacoBux rpyn. lNoBHa Tprucomis-21 cynpoBomKyBanacs XpOMOCOMHUMM NepedyaoBaMm iHLLMX XPOMOCOM abo A0AaTKOBUMM
moaudikaLisMm Xxpomocomu 21, HanyacTiLle crnocTepirany 3MiHU reTepoxpoMaTuHy y XpoMOoCcoMi 9, AOAATKOBWIA reTepOXpoMaTiH
BUSIBUNW B 000X Nnnievax xpomocomu 1 Ta B 4oBromy nnevi xpomocomn 21 —5,5 % pocnimkeHnx kapiotunis; 30inbLUEHHS po3Mi-
piB CynyTHWKIB Ha xpomocomax 14, 15 i, HanvacTiwwe, 21, nosiBy 4OAATKOBMX CYNYTHWKIB HA XpoMocoMi 2 — 3,6 % LocCnigKeHux
KapioTvnis; Aenewieto y XpoMOocoMi 6, Lo 3anyyeHa y TpaHCnokaLito 3 xpomocomoto 13. TpaHcnokaLiHi hopmu BKIKoYanm po-
6epTCOHiBCbKi TpaHCMoKaLii Mixk xpomocomamm 2121, 14121, a Takox TpaHcnokauii Mix xpomocomamu 21121, 2122, MauieHTu
3 M03ai4HOI0 hOPMOLO XBOPOOM Manu No ABI KNITUHHI MiHil: 3 HopManbHUM kapioTunom (15-67 % JocnimKeHUX KNiTUH) | NOBHOK
Tpucomieto-21 6e3 40OATKOBKX XPOMOCOMHIX aHoMarin (33—-85 % H[OCTimKeHUX KNiTuH).

BucHoBKM. Y XBOpYX Ha cMHAPOM [layHa 3 LMTOreHETUYHO NiATBEPMKEHM iarHO30M CMiBBIgHOLLEHHS| OCHOBHUX BapiaHTIB nofidHe
[0 BaraTbox AOCHIMKEHNX NONynsLil. BusiBunn gogatkosi 3MiHW kapioTvny, LWo MOXyTb ByTu | BapiaHTOM HOpMK, | 06TsKyBaTM
nepebir xgopobu. Lie 3ymoBrioe HEOBXIHICTb HAaCcTYNMHUX JOCTigpKeHb nepediry XBopoby B Takux NaLieHTiB.

The kariotype variability in children with Down syndrome from the Odesa region

N. V. Kulbachuk, S. V. Matviiuk, S. V. Bilokon, O. L. Sechnyak

The aim of the work is to analyze the frequency of cytogenetic variants of Down syndrome among patients in Odesa and the region,
as well as to identify combined karyotype anomalies.

Materials and methods. Studies were conducted between 2013-2018 years in Odesa Specialized Medical Genetic Center. The
experimental group was formed of patients with cytogenetically confirmed Down syndrome. Chromosomes were painted according
to GTG method and identified according to ISCN 2013.

Results. Among patients with Down syndrome, in 93.9 % of cases complete trisomy 21 was observed, the translocation form was in
3.7 %, and the mosaic formwas in 2.4 %. Similar results were revealed in the analysis of populations belonging to different ethnic
and racial groups. Complete trisomy 21 was accompanied by chromosome rearrangements of other chromosomes or additional
modifications of chromosome 21. Changes in the heterochromatin in chromosome 9 were more frequently observed. In total,
5.5 % of examined karyotypes were found with additional heterochromatin in both arms of chromosome 1 and in the long arm
of chromosome 21. An increase in the size of satellites in chromosomes 14, 15 and more often 21, as well as the appearance of
additional satellites in chromosome 2 represented 3.6 % of the total examined karyotypes. A deletion on chromosome 6 involved
in translocation with chromosome 13 also was found. Translocation forms included Robertsonian translocations involving chromo-
somes 21 and 21, 14 and 21, as well as translocations involving chromosomes 21 and 21, 21 and 22. Patients with a mosaic form
of the disease had two cell lines: with a normal karyotype (15-67 % of the studied cells) and with complete trisomy 21 without
additional chromosomal abnormalities (33-85 % of the studied cells).

Conclusions. Among patients with cytogenetically confirmed diagnosis of Down syndrome, the ratio of the main variants was
similar to many populations studied. At the same time, additional changes in the karyotype were identified which can either be a
variant of the norm or aggravate the course of the disease. This requires further studies of the disease course in such patients.

HU3meHuUMBOCTb KapuoTMNa AeTel ¢ CUHAPOMOM AayHa, NPOXKUBAIOLLUX
B Opecckou obnacTu

H. B. Kyabbauyk, C. B. MatBuiok, C. B. BenokoHb, A. A. CeuHsik

Llenb paboTbl — aHanu3 4acToTbl LMTOrEHETUYECKIX BapuaHToB cuHapoma [layHa y 6onbHbix B Opecce u obnacty, a Taike
YCTaHOBMEHWE COYETAHHbIX aHOManuii kKapuoTmna.
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Marepuansi n metoapl. Viccneposanus nposenu B 2013-2018 rr. 8 Ogecckom cneumanmaMpoBaHHOM MeAWKO-TEHETUYECKOM
ueHTpe. Miccneayemyto rpynny chopmMmpoBanu U3 NauneHToB C LIUTOrEHETUYECKM NOATBEPXKAEHHBIM cuHApOMOM [layHa. Xpomo-
combl okpalumeanu GTG-metogom, naeHtuduumposamm cornacHo ISCN 2013,

Pesyneratbl. Cpeayn 60nbHbIx cuHapomoM [ayHa B 93,9 % crnyyaeB oTmeyeHa nonHas Tpucommst-21, B 3,7 % — TpaHcmnoka-
LMoHHas dopma, B 2,4 % — mo3andyHas dopma. MogobHble pesynbTaThl NoMyYeHsl NPW aHanuse nonynsumiz, OTHOCALLMXCS K
pasnu4HbIM STHUYECKM 1 pacoBbIM rpynnam. MonHas Tpucomms-21 conpoBoXaanack XPOMOCOMHbLIMI NEPECTPOKaMM1 ApYruX
XPOMOCOM W LONOMHUTENBHBIMWA MOAUMKALMSIMU XPOMOCOMBI 21, YalLie Habnoaany U3MeHeHUs reTepoxpoMaTiiHa B XpOMOCOMe
9, BOMOMHUTENbHbIV reTePOXPOMaTUH 0BHapyXeH B 0BoMX nneyax XpomMocombl 1 1 B ANMHHOM nreye XpoMocoMsl 21 — Bcero
5,5 % vccnenosaHHbIX KAapUOTUMOB; yBENUYEHe pa3MepoB CryTHUKOB Ha Xpomocomax 14, 15 1, yalue, 21, a Takke NosiBneHne
[OMNOMHUTENbBHBIX CMYTHUKOB Ha Xpomocome 2 — B obLiem 3,6 % uccnenoBaHHbIX KapyoTUNOB; AeneLus B XpoOMocoMe 6, KoTo-
pasi BOBfe4eHa B TpaHcnokaLuo ¢ xpomocomoii 13. TpaHcnokaumoHHble hopMbl BKMOYanu pobepTCOHOBCKME TpaHCoKaLmm
mexay xpomocomamu 21 1 21, 14 n 21, a Takke TpaHcnokaumm Mexay xpomocomamm 21 1 21, 21 1 22. NaumeHTbl ¢ MO3anyHo
cbopmoli BonesHn UMeni No [iBe KIETOYHbIE NMHUM: C HOPMarbHbIM kKapuoTunom (15-67 % nccneaoBaHHBbIX KNETOK) W € MOMHOM
Tpucommen-21 6e3 AONOMHUTENbHBIX XPOMOCOMHbIX aHoManui (33-85 % 1ccnegoBaHHbIX KNETOK).

BriBogbl. Cpeayn G0onbHbIX CUHOPOMOM [layHa C LIMTOTEHETUYECKM NOLTBEPKAEHHBIM AMArHO30M COOTHOLLEHUE OCHOBHbIX
Bap\aHTOB NOL0BHO MHOMM MCCrIeA0BaHHbLIM NONYNALUMSIM. YCTaHOBIEHbI JOMONHUTENBHbIE U3MEHEHWS KapuoTUna, KOTopble
MOryT 6bITb 1 BAPUAHTOM HOPMbI, U OTArOLLATL TedeHne GonesHn. 1o TpebyeT AanbHEeRLWX NCCnegoBaHUi TedeHns GonesHn

Y Takunx nauneHToB.

HapsenyaliHo akTyanbHOW0 3anuwaetbes npobnema
BPOKEHUX Baf PO3BUTKY, LLO MPOTArOM OCTaHHIX pOKIB
nociaatoThb YirlbHe MicLie cepes NPUYMH CMEPTHOCTI Mantokis
(20-35 %). CuHgpom [layHa — HaivacTilla ayToCOMHa
aHeynnoais cepeq XuTTe3gaTHUX HOBOHAPOMKEHUX.
3pebinbLioro cuHapom [ayHa € pesynstatoM HasBHOCTI
[oaaTkoBoi konii xpomocomu 21 y Bix knitvHax. OCHOBHY
yacTky (00 95 %) cTaHoBNATH BUNAZKV NOBHOI TPUCOMIT 21
yepes HePO3XOMKEHHS XPOMOCOM Y MeN03i. TpaHCTOoKaLiiHi
BapianTn (D/21iG/21) craHoensats 4,0-6,8 %, 50 % i3 Hux
yCMaaKoBYHTLCA Bif 6aTbKiB-HOCIIB, iHLi — TpaHcnokauii
de novo. Mo3aiku BHaCcnigoKk MiITOTUYHOIO HEPO3XOMKEHHS
XPOMOCOM TICAIs 3anSiAHEHHS! CTAHOBMATL Y CEPEaHbOMY
2,2 % [1]. OcTaHHiM Yyacom ynmany yeary NpuainaTb
4acToTi BUSBMEHHS CMHOPOMY Ta WMOr0 LUTOrEHETUYHUM
BapiaHTaM Y pisHux nonynauisx [2-5]. MNMoka3saHo cyTTeBe
BapiloBaHHS B Pi3HMX MONYNALISX SK YaCTOTW AiarHoCTy-
BaHHS1 XBOPOOM, TaK i YaCTOTU BUSIBINIEHHS LIUTOTEHETUYHUX
BapiaHTiB cuHapomy [layHa i iHLWVX 3MiH KapioTvny.

MeTa po6otu

AHani3 4acToT! LMTOreHETUYHNX BapiaHTiB CUHOPOMY
[ayHa y xBopux B Ogeci Ta 06nacTi, a TakoX BUSIBNIEHHS
NOEeAHaHWX aHoManin KapioTuny.

Martepianu i MeToAM AOCAIAYKEHHA

[OocnipxeHHs BukoHanu 3 2013 go 2018 pp. B Ogecbkomy
cneuianiaoBaHOMYy MeAuKO-reHeTUYHOMY LeHTpi. [pyny
[OCTIDKEHHS dhopMyBanu 3 HoBOHapomkeHnx OpecbKoi
obnacri, siki Bynu HanpaBneHi Ha KapioTUMyBaHHS Yepes
MPUMNYLLEHHS NPO HASABHICTb PI3HNX CNaaKoBMX XBOPOO, ANs
SIKVX NOKa3aHe KapioTunyBaHHs, SIK-0T Ans NATBEPIKEHHS
diarHosy cuHapomy [layHa. Y rpyny 3anyyanu nauieHTis, B
SKVX LIMTOTEHETUYHO NIATBEPKEHO CMHAPOM [ayHa.

[nsa kapioTunyBaHHS BWKOPWUCTOBYBaNW KynbTypy
nimcpoumti nepucepnyHoi kpoBi. Kpos bpanu 3 nepu-
thepuuHoi BeHn, fogasanu 500 of. remapuHy (Pharmex).
lenapuHizoBaHy KpoB NoMmiLLany y (nakoHW 3 NOXUBHUM
cepepoBuiiem PB-max (Gibco). KynstveyBany BNpogoBx
Tpbox Ai6 npu +37 °C. MNpoTArom OCTaHHbOI rOAUHU
KyrnbTUBYBAHHS NOAINM 3yNUHSANN JOAABAHHAM KONXILUHY

(ACROS Organics, kiHueBa KoHUeHTpauisa 0,2 mkr/mn).
®dikcauito 3giiicHIOBaNM CyMILLLLIIO eTaHOMNy Ta KpybkaHol
ouToBoi kucnotu (3:1). Mpenapatv roTyBanu poskpany-
BaHHAM KMITUHHOI CycneHsii. XpOMOCOMHI npenapaTu
3abapenioBann GTG-metonom [6] 3 BUKOPUCTAHHAM
docpatHoro Bydepa pH 6,8 (Gibco), Tpuncuny 0,25 %
(1X) (Gibco) i 6apsHuka KaryoMAX Giemsa Stain (Gibco).
Mpenapatu pgocnigxysanu Ha mikpockoni Olympus BX
41 3 BuKkopuctaHHam kamepu Jenoptik ProgRes MF Ta
nporpamu BigeoTect-Kapio 3.1 ans nonepeaHboi ineHTH-
(ikawii. OcTaTo4HO XpOMOCOMM iaeHTMiKyBanu 3rigHoO 3
ISCN 2013 [7]. Peaynsratit onpaLoBani CTaTUCTUYHO [8],
06paxoBytoumn cepeiHi 3Ha4EHHS Ta NOXWBKKM cepeaHix Ans
[aHUX ansTepHaTUBHOI MIHMIMBOCTI.

Pe3yabTati

3a nepiog 2013-2018 pp. ANS MeAMKO-FreHEeTUYHOro
KOHCYIbTYBaHHS Ta KapioTunyeaHHs B Opecbkuin crevia-
Ni30BaHNA MEOMKO-TeHETUYHUIA LeHTP 3BepHynucs 3552
nauieHtn, y 165 ocib LMTOreHeTUYHO MigTBEpIKEHO Ha-
ABHICTb cuHapomy [ayHa (104 xnonumku Ta 61 giBumHKa)
(mabn. 1).

AHarni3 kapioTunis XBOPWX Ha CMHAPOM [JayHa nokasas:
y 93,9 % BunagkiB (155 oci6) cnoctepiranu perynspHy
¢hopmy 3axsoptoBaHHs, abo nosHy Tpucomito-21. Cepen
iHLLKX BapiaHTiB 3,7 % CTaHoBUIa TPaHCMoKaLlinHa dopma,
2,4 % - mo3aiyHa dopma. MoeHa dopma Tprcomii-21
CynpoBoAXyBanacs XpoMOCOMHUMM nepebynoBamm
iHWMX xpomocom abo JopaTkoBummM Moaumdikaismm 21
XPOMOCOMM.

Haityacrilwe cnocrepiranu 3miHu reTepoxpoMaTtuHy y
Xpomocomi 9 i B KOpOTKOMY, | B JOBrOMY Mrieyax, B 060x
nne4yax XxpoMocomu. BusiBunm ofuH Bunazfok JOAATKOBOrO
reTepoxpomaTtuHy B 060X nrevax xpomocomu 1, oguH — B
[OBroMy nredi xpomocomu 21.

[HWwWit BapiaHT MIHAMBOCTI KapioTuny — nosisa 36inb-
LUEHUX CYNyTHUKIB Ha Hu3Li xpomocom: 14, 15 (puc. 1) i,
HaivacTilwe, y 21, a Takox nosisa 40AATKOBUX CYNYTHHKIB
Ha XpOMOCOMi 2.

TpaHcrnokaLiiHi BapiaHTy BKIto4ani pobepTCoHIBCbKi
TpaHcnokauii Mixx xpomocomamm 21 i 21, 14 i 21, a Takox
TpaHcnokauii Mixx xpomocomamm 21121, 21 22.

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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BusBunu npocty NOBHy TPUCOMItO 3 JOLATKOBUMM
nepebynoBamMu iHLWIKMX XPOMOCOM, 30KpeMa AeneLito B 6
XPOMOCOMI, Sika 0 TOTO X 3aryyeHa y TpaHcnokadio 3 13
XPOMOCOMOHO.

Cepepn nauieHTiB, B SIKMX AiarHOCTyBanu mo3aiyHy
¢hopmy xBOpOOM, — YETBEPO XMOMYMKIB Ta OAHA HiBYMHKA.
Yci Manwv no Agi KNiTUHHI NiKii: 3 HOpManbHUM KapioTUMOM
(15-67 % LoCnimKeHNX KNITUH) i 3 MOBHOK TPUCOMIEHD
21 6e3 [oaaTkoBKX XPOMOCOMHUX aHomanin (33-85 %
[OCRIMKEHNX KNITUH).

06roBopeHHsA

BusBneHi 4aCcToT! OCHOBHUX LMTOTEHETUYHUX BapiaHTIB
cuHapomy [ayHa noaibHi 4o TUX, LLO BCTAHOBMEHI B Pi3HUX
nonynsuisx, ski Hanexarb A0 Pi3HUX ETHIYHWX | pacoBMX
rpyn [9-12]. MpoTe npunyckanu HasiBHICTb BiAMIHHOCTEN
LIMTOreHETUYHKX BapiaHTiB CUHOPOMY B PI3HUX E€THIYHUX
rpynax [13], ogHak y uii poboTi rpyna AocnimxeHHs
Cknaganacs 3 ocib, siki Mann heHoTMN, XapakTepHuin Ans
cuHapomy layHa, ane 20 % Manu HopMasbHWiA KapioTun.

BapitoBaHHs 3a po3mipamu reTepoxpomMaTuHoBuX 6mo-
KiB Y XpOMOCOMaX MOANHN — JOBOMI NOLWMPeHe sBuLLe. Y
XPOMOCOMaX i3 BenuKMu 6riokamu KOHCTUTYTUBHOTO reTe-
poxpomatuHy (1,9, 16 iY) yacto BUSBNAOTL Taki Bapiauii,
[0 SKUX Hanexarb i 30inbLueHHs (gh+), | 3MeHLeHHs (gh—)
PO3MipiB reTepOXPOMaTUHOBUX OMOKIB, i HaBiTb IHBEPCItO
BCbOro Orioka reTepoxpoMaTuHy, Sik-0T y Xxpomocomi 9 [14].
Haitnowumpenilumm BapianTom ineepcii € inv(9)(p12q13) [7].
BapitoBaHHs BMICTY reTepoxpomaTiHy B baratbox B1nagkax
BBaXatoTb BapiaHTOM HOpMU [7], ogHak Moxe 6yTn 3ymoB-
neHe 7 iHBepCiiMW, BHACNI[OK YOro AiNSHKN eYXPOMaTUHY,
LLIO OMVMHWICS NMOPSIZ i3 FeTepOXPOMaTUHOBUMI PETIOHAMM,
TakoX cnipanisytoTbes. IHBepCii NoTeHLiRHO Hebe3neyHi,
OCKirlbK1 BOHV MOXYTb NEPELLKOKATN CraptoBaHHIO Melio-
TUYHUX XPOMOCOM. Y HUM3Li pobiT NpunycKatoTb HAsIBHICTb
acouiaulii iHBepCii Y XpoMOCOMi 9 3 OKpeMUMM KIiHIYHAMU
JiarHosamu. € fymka npo niaBULLEHWIA pU3WK NOSIBY Halla-
KiB i3 cuHgpomom [layHa B HOCIiB Liei aHomanii [15], a Takox
MpO 3BUYHI aBOPTM B XIHOK i3 LI XPOMOCOMHOH nepedy-
[0BOHO [16], NopyLUEHHSI cnepMaToreHe3y B YOmnoBikis [17].
lNoBigoMnsATL NPO HasBHICTb iHBEpPCIi 38 XxpPOMOCOMOO 9
y xBopux Ha cuHapom KnsitHdenstepa (47, XXY, inv(9)) i
TpaHcrnokaLiHy chopmy cuHapomy [layHa, B poguHax HoCiiB
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Tabnuus 1. Kapiotunu giten i3 cuiapomom [layHa

Kapiotun Kinb- | Kapiotun Kinb-
KicTb KicTb

MNpocra noBHa Tpucomis

47 XY, +21 89 47 XX, +21 50
MpocTa noBHa TpUCOMIfi 3 AOAATKOBOIO BapiaLi€lo rerepoxpoMaTuHy

47,XY,+21,1ph+gh+ 1 47 XX,+21,9ph+ 1
47 XY,+21,9ph+ 2 47 XX,+21,9ph+gh+ 1
47 XY,+21,9gh+ 1 - -
47,XY,+21,9ph+gh+ 2 = _
47 XY, +21gh+ 1 - -
MpocTa noBHa TPUCOMIA 3 AOAATKOBOIO BapiaLieto CynyTHUKOBUX AINAHOK

47 XY,+21,2ps+ 1 47 XX,+21,14ps+ 1
47 XY, +21ps+ 1 47 XX, +21,15ps+ 1
_ - 47 XX, +21ps+ 2

Mpocra noBHa TPUCOMIsA 3 AOAATKOBUMM NepebyA0BamM iHLIMX XPOMOCOM
- - 47 XX,der(6)del(6)(q11)t(6;13)(q11?;910),421 1
TpaHcAoKaujiHi dopmu

46,XY,4(21;21)(q10;q910),+21 1 46,XX,t(21;21)(q10; q10)+21 2
46,XY,der(21)t(21;22)(q10;910),+21 1 46,XX,rob(21;21),+21 1
46,XY,rob(14;21), +21 1 - -
Mo3aiuHi ¢popmu

mos:47,XY,+21[23]/46,XY[4] 1 mos: 47,XX,+21[20)/46,XY [4] 1
mos: 47,XY,+21[10)/46,XY[20] 1

mos: 47,XY,+21[5]/46,XY[10] 1

3aranom 104 61

inv (9) 3Ha4Ho yacrilLe BifbyBa€ETbCS BHYTPILLHLOYTPOOHA
3arnbenb nnogjs, y NoaiB i3 NpeHaTansHo LMTOreHETUYHO
[iarHoCTOBaHOH iHBEPCIED XPOMOCOMU 9 BU3HAYEHO Npu-
POIKeHi Baau Ta MapKepy NaTonoriYHoro po3suTky [18].
MoxrnuBuit MexaHi3mM nNaTonoriyHoro BNAUBY nepu-
LIEHTPUYHOI iHBEPCIT 9 XPOMOCOMM Ta iHLIMX BapiaHTiB
reTepoxpomaTuHy Moxe OyTu NOB’sA3aHUI i3 MKXPOMOCOM-
HUM edheKkToM, L0 NPU3BOAUTL A0 aHOMAmbHOrO MOy
MEVNOTUYHVX KITITUH i PO3BUTKY ANCOMHMX rameT [14]. OnHak
H. B. KoanboBa [19] 3'acyBana: xo4a Hocii 3banaHcoBaHmux
B3aEMHUX TPAHCTOKaLlii (kpiM pobepTCOHIBCHKMX) ab0 iHBEP-
Ciil MatoTb NiABULLEHWIA PU3NK NOSIBU HALLAAKIB i3 TPUCOMIELD
21, Ui pesynbratut He NigTBEPMKYIOTb HASBHICTb MXKXPOMO-
COMHOTO eqpeKTy y 3BUMANHOMY CEHCI, TOBTO SIK BB Xpo-
MOCOMHOI NepebyoBY Ha cerperaLito iHLLKX XPOMOCOM Mpu
MeW03i B Hocisti. ABTopu poBoTi [20] 3anepeuyroTb HasiBHICTb
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MKXPOMOCOMHOTO eCpeKTy, MpUHaNMHI B AOCTIMKYBaHil rpy-
ni: Hocii 36anaHcoBaHuX iHBEPCIlh XPOMOCOM He Many BuLLji
MoKa3HWK aHeynnoigii 4ns XpoMocoM, siki He Gpanu yyacTi
B iHBEPCii, NOPIBHAHO 3 KOHTPOINBbHUMY FPyMamu.

#AKk BiZOMO, CynyTHUKM € BifoDpaxeHHsM saepus B
meTadasi MiTo3y, a 0T)e CBiZYEHHSIM aKTUBHOI poBOTY reHiB
pOHK. Y po6orti [21] 3'acyBanu: KinbkicTb akTUBHUX prbo-
COMHWUX TeHiB Y HOCIiB XpOMOCOMHUX aHoMmanin — 119-190
Konii, y cepeaHbomy — 151 Ha aunnoigHwi reHoM. Tinbku
B LIX MEXaX MOXe MigTpuMyBaTncs KniTMHHANA roMeocTas
i XuTTe3naTHicTb opraniamy. Maixe 10 % embpioHis i3
cuHapoMoM [layHa rvHyTb Yepes HaanuLOoK aKTUBHUX
prBOCOMHYX reHiB. [lo3a Takux reHiB BNnMBae i Ha XUTTe-
30aTHICTb XBOPYMX i3 CMHAPOMOM [layHa micns HapomKeH-
Hsl: B HOBOHApPOMKEHMX BoHA cTaHosuna 139-194 konin
(0% = 3,59), a B nauieHTis Bikom 10-40 pokis — 152-190
(0% = 1,55) 3 opHakoBUMU cepeHiMu [21]. Moxnmeo, Le
MOB’SI3aHO 3 BTPATOI0 MPaBWIbHOI perynaLii akTMBHOCTI Ta
npouecwHry pAHK nicns amnnicikavii [22].

MpocTa noBHa Tpucomis 3 fofatkoBumu nepebyno-
BaMM iHLLMX XPOMOCOM TaKOX He YHikanbHa. Y dhaxosin
niTepaTypi on1caHo BUNAAKM MaLieHTiB 3i CNONyYeHHAM
MOBHOI TpMcoMii 21 i3 MixXXpOMOCOMHUMM NepebynoBamu:
TpaHcnokauii £(9;14), {(12;22)pat, a Takox NepULEHTPUYHOT
iBepcii inv(7)(p12g21.1)mat [3].

BusiBneHi TpaHcnokauii Takox XxapaKkTepHi Ans CuH-
apomy [fayHa. MMoBigoMnsoTb, WO Npy TpaHcnokaLisax
Hanyacriwe BiabyBaeTbCs 0OMIH MK HEFOMOMOTYHUMM
XPOMOCOMaMW: ABi pi3Hi xpomocomu rpynu D (13—15), agi
pi3Hi xpomocomu rpynn G (21§ 22) abo no oaHiin xpomocomi
3 rpyn D i G [23]. 3a ganumm pisHux astopi, 30-50 %
TpaHCcnoKaLinHUX hopM yCnaaKoByeTLCA Bid (DEHOTUNOBO
300poByX BaTbkiB-HOCITB 36anaHCcoBaHUX TPAHCMOKALiN, SKi
MarTh 45 XxpoMocoMm. Y Takux ocib ofHa 3 XpOMOCOM Ckna-
[a€eTbCst HIOM 3 1BOX YACTUH i MICTUTb reHETUYHIIA MaTepian
BiZICYTHBOI XPOMOCOMMU. |HWa YacTka TpaHCMoKaLiiH1X
opm cuHapomy [layHa — TpaHcnokaLii, Wo BUHUKNK de
novo [1]. Y po6orti [4] BusBunmn TpaHcnokadii rob(14;21) i
rea(21;21), sii aBTOpY BU3HAYaKOTb SK de novo, OCKiNbKM
6aTbKW LMX NaLiEHTIB Manyu HopMarnbHUI KapioTun.

TpaHcnokauii MOXyTb BNAMBATW Ha aKTWUBHICTD i
piBeHb ekcnpecii reHiB pAHK, o mMoxe nosHavatucs Ha
XUTTE3RATHOCTI iXHiX HociiB [11]. Ak Bigomo, B HOpManb-
HOMY KapioTvni MKOAVHN CYNYTHUKA MaoTb aKpOLIEHTPUYHI
xpomocomu rpyn D i G. JocnigxerHs TpaHcnokauii
rob(13;14) nokasano: gepuBaTHa XPOMOCOMa YTBOPEHa
3a y4acTi nuLLe g-nneyen BUXiGHUX XPOMOCOM, a OTXKE Taki
TpaHcrnoKaLii MoXyTb BNAMBATK Ha KiMbKICTb CyMyTHKIB.
OujiHtoBaHHs KinbkocTi akTBHMX NOR nokasarno HasiBHICTb
8 3 10 moxnmemx, T06T0 BCi HasBHI NOR akTuBHI. AHani3
ekcnpecii pPHK nokasas: y HociiB TpaHcnokauii piBHi
ekcnpecii 5,8S, 18S i 28S pPHK nigsuwweni B 7-10 pasis
MOPIBHSHO 3 KOHTponeM [24]. OTxe, i nosiBa AOOATKOBKX
CYNYTHWKIB, i IXHS BTPaTa BHACMIZOK TPAHCMOKALI YpeLuTi
BMNNMBAKOTb Ha piBeHb excnpecii reHiB pHK i MoxyTb ByTu
[0AaTKOBUM (hakTopoM, L0 YCKnaaHLoe nepebir xsopobu.

BusiBneHa B LibOMy JOCTIIKEHHI YacToTa MO3aiuHMX
¢hopm xBOPOOU 36iraeThCst 3 pesynsratamun AOCTIDKEHHS
6aratbox iHWKMX nonynsauii [9-12], yTim cnig Big3HauuTL:
HacnpaeAi MosaivHux opm Bussuu 6 Ginblue, ak6u y
LOCRIQKEHHI BUKOPUCTOBYBanM Kinbka 3paskiB TKaHWH
nauieHTiB, O4HaK Ha Taki AOCRiMKEHHS He MOromMKyThCA

6atbky xBopuX. Kpim Toro, MosaiuHi popmi BUSIBMSIOTb HE B
ycix nonynsuisx. [M'aTHaguUaTUPIYHI BOCRIMKEHHS, 30iCHEH
B OproBsckkint obnacti PO, BusiBunm Tinbkv ABi hopMun CuH-
apomy [layHa: nosHy Tpucomito (94 %) i TpaHcnokavinHy
(6 %) [2]. YTBOpEHHS MO3aiuHMX (DOPM MOB'A3YIOTh i3 MO-
munkamu embpioreHesy [1], ogHaK BUSBUIM TakoX 03HaKM
BNNMBY paHilwmx nopyweHs. OnucaHo KpawHin BUNagok
MO03ailmM3My — ANCKOpAAHTHA TPUCOMIS-21 MOHO3UTOTHOMO
6rmaHtoka. Momunky po3’eaHaHHs XpOMOCOM Y MPEe3nro-
TUYHOMY MaTEPUHCHEKOMY MeN03i MPU3BENI 10 YTBOPEHHS
3uroTu 3 Tpucomieto-21. HacTynHi nogii nig yac apobneHHs
CMpUYMHUNM hOpPMYBaHHS ABOX EMOPIOHIB: OANH — i3 TpK-
COMi€t0-21, iHLIMIA — i3 HOPMATbHUM KapioTUMOM, XO4a ioro
nnaueHTa 6yna Mo3aiuHoto [25].

Ockinbky cuHopom [layHa 3yMOBMEHUIA TPUCOMIEHD
ayToCOMM, TO CMiBBIAHOLLIEHHS XBOPMX 3a CTaTTO Mae 6yTu
6rmaskum o 1:1. Y poknagHomy ornsai H. B. KosanboBsoi
[26] Ha ocHoBI aHanidy 62 mxepen, B SKUX JOCMIMKEHO
oci6 pisHux Bikoswx rpyn 3a 1962-2001 pp., BCTaHOBNEHa
BapiaLlisl CniBBiAHOLLEHHS YOMOBIYa CTaTb VS. XiHOYa CTaTb
y mexax 0,88—1,62. Y Hawwomy focnimKeHHi Le cniBBigHO-
weHHsa ctaHosuno 1,70 (104:61). 3 ornsagy Ha KinbKicTb
nauieHTiB y rpyni AOCRIMKEHHs, Le CYTTEBE BiAXUIEHHS.
BBaxatoTb [26], L0 CMEPTHICTb Nicns HAPOMKEHHS B OCID
o0ox cTateit ogHakoBa. BTim Tpeba 3Baxatn Ha Te, Lo
po 60 % ycix 3ayaTb He peanisytoTbcs y BariTHiCTb [1].
OTxe, Aka Hacnpasgi AMdepeHLiiiHa CMEepTHICTb 3uroT i3
cuHapomoMm [layHa (Tak camo SiK i 3 iHLIKMMIM 3aXBOPOBaH-
HSIMU), He BiZOMO.

BucHoBKH

1. YacTka xBopux Ha cuHgpom [layHa cepen kapiotu-
NoBaHuWX nauieHTiB —4,6 %. AHani3 kapioTunie XBOpUX Ha
cuHgpom [JayHa nokasas, Wwoy 93,9 % Bunagkis cnoctepi-
ranu NpocTy nosHy Tpucomito-21. Cepen iHLWKX BapiaHTiB
cuHppomy layHa 3,7 % cTaHoBuna TpaHCnoKauiiHa
topma, 2,4 % - mosaiuHa dopma.

2. MNosHa topma Tpucomii-21 cynposogxysanacs
TaKOX XPOMOCOMHVMY nepebyaoBamm iHLLMX XpOMOcoM (1,
2,6, 14, 15) abo popatkoBUMU MoaudikaLisMu 21 Xpomo-
comu. TpaHcnokauii Bkntodanu 6, 14, 211 22 xpomocomu. Y
navjeHTiB i3 MO3ai4HO HOPMOIO XBOPOOM TPUCOMHI KIOHM
cTtaHoBunM 33-85 % AOCRIMKEHNX KMITUH.

MepcnekTMBM nopanbluMx gocnimkeHb. BuseneHi
[OAATKOBI 3MiHM KapioTuny, ski MOXyTb OyTu i BapiaHTOM
HopMK, 11 06TsKyBaTH Nepebir xBopobu. Lie notpebye Ha-
CTYNHUX JOChimpkeHb nepebiry XBopobu B Takvx NaLlieHTiB.
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BnAuB MeAMKaMeHTO3HOI Tepanii Ha GpYHKLiOHAAbHI pe3yAbTaTH

€HAONPOoTEe3yBaHHA KYAbLUOBMX i KOAIHHUX CYrA06iB
Y XBOPUX Ha peBMaTOIiAHUW apTPUT

C. l. Tepacumenko™ 2, A. C. lepacumeHkoDAC |, B. NyxeBCbKUN (D *BP,
M. B. Moayaax©E, A, M. bBabko(=*

AY «lHeTuTyT TpaBmatoaorii Ta optoneaii HAMH Ykpainu», m. Kuis

Original research

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po6oTn — BU3HAYMTI BNNMB MELVMKAMEHTO3HOI aHTUPEBMATOIAHOI Tepanii Ha yHKLiOHaANbHI pesynbTaTii eHOONPOTE3yBaHHS!
KymnbLUOBOrO Ta KOMIHHOTO CyrnobiB y XBOPKX Ha PEBMATOIAHWIA apTpuT.

Marepianu Ta MeTogu. BykoprcToByo4m MatemaTyHi METOAM CTaTUCTUMHOTO ONPALIKOBaHHS AaHUX, POoaHanisyBanm pesyrnsrati
160 onepaLiii TOTanbHOrO eHZONPOTE3yBaHHA KynbLUOBKX i 148 onepalLiii TOTanbHOrO eHAONPOTE3YBAHHS KOMIHHUX CyrrobiB y

XBOPUX i3 PEBMATOIHNMYU ypaxeHHsaMM cyrnobis. MavieHTiB noginunu Ha 4 rpynu: | — 6e3 npotusanansHoi Tepanii, Il — otpu-
MyBasny ropMoHaneHy Tepanito, Il — 6asucHy Tepanito, IV rpyna — Ti, XT0 Ha Yac onepauii oTpumyBaB i 6a3ncHy, i FopMOHarnbHY
Tepanito.

Pesynkraru. Pesynsraty ceigyarth, WO NoMipHa KopensiLis HasiBHa Mix Teparieto Ta 06carom pyxis y cyrnobax HUKHIX KiHLIBOK
npw GaaucHii Tepanii Ta NoeaHaHI HECTEPOIAHIA, ropMOHanbHIN | 6asucHii Tepanii, @ 0bcsar pyxiB BipOrigHO BIAPI3HAETHCS B
pasi 3acTocyBaHHS KOMOGIHOBaHOI Tepanii Bif, TiNbKM ropMoHarnbHOI. HaicunbHilLMiA Bigryk ouiHioBanbHoi Wwkamv J. Joseph,
E. E. Kaufman cnocTepiranu Ha kom6iHOBaHy Tepanito 3 3aCTOCYBaHHsSIM HECTEPOIAHWX NpoTM3ananbHux npenapartis (HM3M), rop-
MOHasbHOI Ta 6a3u1CHOI Tepanii; MEeHLMIA — Ha NoeaHaHHs ropMoHanbHoi Ta HM3[M; Harripwmin — Ha noegHaHHs 6asucHoi Tepanii
Ta HM3r.

HainbinbLwmii npupicT pyxiB y koniHHOMY Cyrnobi BU3HauMnu B NauieHTiB, ski OTpUMYyBanM ropMoHanbHy Yu 6as3ncHy Tepa-
Mito, MOPIBHSAHO 3 MalieHTamu, siki 30BCIM He npuiimanu Ui npenapat abo npuimany ix y komnnekci. BctaHosunu maike
OfiHaKOBWI BMIMB aHTUPEBMATOIAHOI Tepanii Ha pesynbTaTh eHOOoNPOTE3YBaHHS i KyMbLUOBUX, i KOMIHHWX CYrnobiB, BUSBUIN
TeHAeHUito A0 BinbLUIOro BiACOTKa XOPOLIMX i BiMIHHWX pPe3ynbTaTiB y YOMOBIKIB HE3ANEXHO Bif fokanisaii ypaxeHHs, onTu-
MarnbHe CniBBiAHOLWEHHS MiX 3a40BiNbHUMW-HE3aL0BINbHUMMY Ta XOPOLUMMU-BIAMIHHAMI pesynbTaTamMn B MavieHTiB BiKOM
10 40 pokis.

BucHoBkW. Pesynbrtaty gocnimkeHHs AaroTb NiACTaBy BBaxaTy KOMOIHOBaHY MeaMKaMEHTO3HY Tepanito hakTopom cnabkoro Ta no-
MIpHOTO BNAVBY Ha (hyHKLiOHamNbHi pesyrnsTaTi eH[onpoTe3yBaHHS KyNbLUIOBHX | KOMIHHWX CYrnobiB Ha MisHix CTagjsx peBMaToigHOro
apTpUTY Ta BBAXaT MOXIMBIM HE NPUMMHATM NNaHOBY aHTMPEBMATOIAHY MEAUKaMEeHTO3HY Tepanito B nepionepaLiiHomy nepiogi.

The effect of drug treatment on functional outcomes of hip and knee joint replacement
in patients with rheumatoid arthritis

S. |. Herasymenko, A. S. Herasymenko, I. V. Huzhevskyi, M. V. Poluliakh, A. M. Babko

Aim - to determine the effect of drug antirheumatic therapy on the functional outcomes of hip and knee arthroplasty in patients
with rheumatoid arthritis.

Materials and methods. The results of 160 operations of total hip arthroplasty and 148 operations of total arthroplasty of knee
joints in patients with rheumatoid joint lesions were analyzed using mathematical methods of statistical processing. Patients were
divided into 4 groups: Group | —without anti-inflammatory therapy, Group Il —received hormone therapy, Group lll —basic therapy
and Group IV - received both the basic and hormonal therapy at the time of surgery.

Results. The obtained results indicated a moderate correlation between therapy and the joint range of motion of the lower extre-
mities using basic therapy and combined nonsteroidal, hormonal and basic therapy, and the range of motion differed significantly
in combination therapy from hormonal alone. The highest scores of the J. Joseph, E. E. Kaufman rating scale were observed in
combination therapy with NSAIDs, hormonal and basic therapy; the lower scores — in hormonal and NSAIDs combination; and
the lowest ones — in the combination of basic therapy with NSAIDs.

The greatestincrease in the knee joint range of motion was observed in the patients who received hormonal drugs or basic therapy
compared to the patients who did not take any one or received both of these medicines in combination. Almost the same effect
of antirheumatic therapy on the results of both hip and knee arthroplasty was determined with an upward trend in percentage of
good and excellent results in males regardless of the lesion location and the most optimal ratio between satisfactory-unsatisfactory
and good-excellent results in the patients under 40 years of age.

Conclusions. The studies conducted allow to consider the combined drug therapy as a factor of weak and moderate influence
on the functional outcomes of hip and knee arthroplasty in the late stages of rheumatoid arthritis and suggest that antirheumatic
drug therapy should not be discontinued in the perioperative period.
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BAusiHUE MeAUKAMEHTO3HOW Tepanuu Ha GyHKLMOHAAbHbIE Pe3yAbTaTbl
3HAONpPOTE3UPOBAHUA Ta306EApeHHOr0 U KOAEHHOro CyctaBoB
y 60AbHbIX C peBMaToOMAHbIM apTPUTOM

C. W. TepacumeHko, A. C. lepacumenko, U. B. TyxeBckui, M. B. Moayasx, A. H. bBabko

Lenb paGOTbI — onpegenntb BnuaHue MeaMKaMeHTO3HOM aHTVIpeBMaTOVIﬂ,HOIZ Tepanun Ha (*)yHKLlMOHaJ'IbeIe pesynbratbl
JHAONPOTE3NPOBaHUA Ta306e;|peHHoro M KONEHHOro CyCcTaBoB y BOnbHbIX pesmMaTonaHbIM apTPUTOM.

Matepuans! U MeToAbl. Mcnonbays MatemaTuyeckue MeToAbl CTaTUCTUYEeCKo 06paboTku faHHbIX, MpoaHanM3npoBanm pe-
3ynbTathl 160 onepawyil TOTanbHOMO SHAONPOTE3MPOBaHNS Ta3obeapeHHbIX U 148 onepaLuii TOTanbHOM 3HAONPOTE3NPOBAHMS!
KOMEHHbIX CYCTaBOB Y 6OMbHBIX C PEBMATOUAHbLIM NOPAXXEHNEM CYCTaBOB.

MaumeHToB nogenumu Ha 4 rpynnbl: | — 6e3 npoTMBOBOCTaNUTENLHOM Tepanuu, [l — npuHUManu ropMoHanbHyto Tepanuio, Il —
6asuncHyto Tepanuto, IV — Ha MOMEHT onepaummn NprHUMaBLLKE 1 6a30BYHO, 1 TOPMOHATTBHYHO TEpanuIo.

Pesynbrartbl. Pesynbrarsl CBUAETENLCTBYIOT, YTO YMEPEHHAs KOPPENALMS OTMeYeHa Mexay Tepanver n 06beMoM ABKEHWI B
CyCTaBax HWKHUX KOHEYHOCTEN Npu 6asnCcHOI Tepanuy 1 COYETaHHOM NPUMEHEHUN HECTEPOUAHO, FOPMOHANBHOMN 1 Ga3nCHON
Tepanuu, a o6beM ABMKEHWIA LOCTOBEPHO OTNIMYAETCS NPU KOMOMHUPOBAHHOW Tepaniv OT TOMbKO FOPMOHasbHOW. Hamsbiclume
nokasatenu oLeHo4How wkanel J. Joseph, E. E. Kaufman otmeyeHbl npy KOMBUHUPOBAHHOI Tepanumn ¢ NPUMEHEHNEM HecTe-
POMAHBIX NPOTMBOBOCNANUTENLHBIX Npenapatos (HMBIM), ropmoHansHoW 1 6a3ncHoi Tepanuu; 6onee HU3kWe — Ha coYeTaHne
ropmoHansHom v HIMBIT; camble HU3Kke — Ha coyeTaHue BasucHoi Tepanum ¢ HINBIM.

HanGonbLunid NpupoCT ABVKEHWI B KOMEHHOM CYCTaBe OTMEYEH Y NaLMEHTOB, MPUHUMABLLMX FOPMOHANbHYO Ui GasncHyio
TEPanNuIo, Mo CPABHEHMIO C NALMEHTaMU, KOTOPbIE HE MPUHUMANM HI OMH U3 3TUX NPEenapaToB UMW NPUHUMATM X B KOMITIEKCE.
YCcTaHoOBNEHO NPaKTUYeCKN OfVMHAKOBOE BNUSHAE aHTUPEBMATOWMAHOI Tepanuu Ha pesynbTathbl SHOOMNPOTE3MPOBAHMS 1 Ta3obe-
JPEHHBIX, U KOMEHHbIX CyCTABOB, MpW 3TOM OTMEYEHa TEHAEHLMS K GONbLUEMY KOMMYECTBY NO3UTUBHBIX PE3YTLTATOB Y MYyXYWH
He3aBCYIMO OT NOKanNM3aLUy NOPaXXeHMs!, ONTUMArNbHOE COOTHOLLIEHWE MEXAY YLOBINETBOPUTENbHBIM-HEYAOBNETBOPUTENBHBIMM
1 YOOBNETBOPUTENbBHBIMU-XOPOLUMMI pe3ynbTatamut y NaLmeHToB Bo3pactoM o 40 neT.

BbiBoabl. PesynbTaThl UCCef0BaHIs NO3BONSIOT paccMaTpuBaTh KOMOUHUPOBAHHY MEAUKAMEHTO3HYI Tepanuio Kak thakTop
cnaboro 1 yMepeHHOro BNMsIHWS Ha (hyHKLIMOHaTbHbIE Pe3yrbTaThl 3HOOMPOTE3MPOBaHHs Ta306epEHHBIX 1 KONEHHBIX CYCTaBOB
Ha MO3[HMX CTaaMsX PEBMATOMIHOIO apTpuTa 1 CYMTaTb BO3MOXHBIM HE MpekpaLLaTh NiaHoBYy0 aHTUPEBMATOWAHYI0 Meauka-
MEHTO3HYI0 Tepanuio B NepuonepaLoHHOM nepuoge.

Ha nisHix cTapisix peBMaToigHMX ypaxeHb CyrnobiB KiHLi-
BOK BMNpaBWTW AecopmaLlii Ta MoHoBMTM pyX Y cyrnobax
MOXHa TirbKm 32 [ONOMOTOH0 PEKOHCTPYKTUBHO-BIZHOBHMX
onepalviii, i MeTofoM BUOOpY € ToTarnbHe eHAONPOTe3yBaH-
s (TEM) [1-5].

Martepianu i MeToAU AOCAIAXKEHHSA

MpoaHanisysanu pesynsratu 160 onepauin TEMN kynbLuo-
Bux cyrnobis (KLLC) (y 43 Bunaakax onepaTBHe BTpyYaHHs
BUKOHanM 3 06ox 6okis) i 148 — TEI koniHHUX cyrnobis
(KC), ki BMKOHanM y KniHiLi 3axBoptoBaHb cyrnobis y go-

Ane cnig B3ATW OO YyBaru: eHAONPOTE3yBaHHSA Be-
NUKVX CyrnobiB — CknagHe onepaTuBHE BTPYYaHHS, LLO
CyNPOBOXKYETCS NPUTHIYEHHSM 3aXMCHIX BNACTUBOCTEN
OpraHiamy, Lo Mae ocobnuee 3HaYeHHs ANs NalieHTiB,
KOTpi Ha Yac onepaLii npuimatoTb 6asncHi npenapari, rto-
kokopTukocTtepoian Ta TNF-iHri6iTopy, sikuM nputaMaHHa
iMyHocynpecvBHa gist [6-10].

Y 6aratbox kpaiHax CBiTY BUKOPUCTOBYHOTb NEBHI KpK-
Tepil NpU3HaYeHHs1 CUCTEMHOI aHTMPEBMATOIgHOI Tepanii
B nepionepauiiHomy nepiogi [11]. Tak, 6arato aBTopis
MiZTPUMYIOTb JOLINBHICTb BUKOPUCTaHHS Be3nepepBHOi
CXEMM MPUAMaHHS METOTPEKCATY, L0 He BUKIMKAE Migsu-
LLIEHHS PU3KKY CENTUYHMX ycKknaaHeHb nicna TEM [12,13],
ane iHWi JOCNIgHMKM HABOAATb AaHi, WO nogibHa Tepanis
MOXe CMPUYNHATY MIABULLEHHS Takoro puauky [14—16].

Ane HemMae 0CTaTOYHOI AYMKM LLIOAO TaKTUKU BEAEHHS
XBOPYX, SIKi OTPUMYIOTL GasncHi Npenapaty B nepionepa-
LinHomy nepiogi.

MeTa po6otu

Bu3HaunT BNMvMB MeayKamMeHTO3HOI aHTMPEBMATOIAHOT
Tepanii Ha (OyHKLOHaMNbHI pesynsTaTy eHOoNPOTE3yBaHHS
KynbLLOBOrO Ta KOMIHHOTO CyrnobiB y XBOPKX Ha peBMaTo-
IQHWA apTpuT.

pocnnx OY «IHcTuTyT TpaBmaronorii Ta optoneaii HAMH
YkpaiHu» XBOPUM i3 Mi3HiMK CTagisMy peBMaToigHUX ypa-
XeHb cyrnobis. Bik xBopux ctaHoBvB Big 18 go 72 pokis,
y cepenHbomy — 44 poku. TpuBanicTb 3axXBOPHOBaHHS A0
onepauii —Big 4 0o 42 pokis, y cepeaHbOMy AOpiBHIOBaNa

11,7 poky.
Ycix nauieHTiB noginunm Ha 4 rpynu: | — 6e3 npotusa-
nanbHoi Tepanii, || — npuiManu ropmoHarnbHy Tepanito,

Il — 6asucHy Tepanito, IV rpyna — Ti, XTO Ha Yac onepadii
OTPMMyBanu KOMMIeKcHe NikyBaHHs (i 6asucHy, i ropmo-
HanbHy Tepanito).

[ns aHaniay BNNvBY NpuiMaHHs HeCTepoiaHuX npo-
TW3ananbHUX, FOPMOHanbHUX Ta/un 6asncHYX npenaparis
Ha obcar pyxiB y nicnsionepaLiiHomy nepioai 3actocysanu
napHy niHinHy kopensuito MipcoHa. [ns o6’ekTuBisavii
OLliHtOBaHHS BNnMBY Tepanii Ha pesynstatv TEM KC 3acto-
CyBanu Takox napHy HeniHiliHy kopensjto obcsary pyxis y
koniHHoMYy cyrnobi Bif TUMy KOHCEPBATWBHOTO JiKyBaHHS,
BUKOPUCTOBYtOUM LUKany Yenaoka.

Busyatouu dyHKuUioHanbHi pesynstatv TEIM, 3actoco-
BYBanM Taki KpUTepii OLHIOBAHHS (OYHKLLT HYXKHBOT KIHLIBKY:

— BigMiHHI — BigcyTHiCTb 6ono Mig yac pyxis B one-
poBaHux cyrnobax, XBopuii Moxe XoauTi 6e3 CTOPOHHLOT
[IONOMOr/ Ha BEMnWKi BiAcTaHi, camocTiiHO nigimaTmcs
Ta CnyckaTucst CXodamu, pyxu B OnepoBaHux cyrnobax y
noBHomy 06csi3i, cuna m'sisie M5;

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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— XopoLi — BifcyTHICTb Bonto nig yac pyxis B onepo-
BaHuX cyrnobax, XBopuii Moxe XoauTu 6e3 CTOPOHHBOIT
[0MOMOrK, CaMOCTIVHO CidaTi Ha CTifnelb, yHiTas, B aBTo-
MOGifb TOLLO;

— 3a[0BiNbHI — BiACYTHICTb 60N B ONEPOBAHNX
cyrnobax, nepecyBaHHs 3a 4OMOMOrow nanuui abo oa-
Hiei MM, XBOpWUIA y NoByTi (KOPUCTYBaHHS YHITA30M,
BaHHOI TOLLO) NoTpebye 3acTOCyBaHHS cnewianbHUX
Mp1CTPOIB;

—He3a/0BINbHI — pPeLnamB KOHTPaKTypy Ta 60nboBOMO
CWHAPOMY B OOHOMY UM KifbKOX OMepoBaHmx cyrnobax, Lo
YCKITaZHIOE NepecyBaHHs Ta camoobCyroByBaHHS XBOPOTO,
CEeNTMYHA YK acenTUYHa HEeCTabINbHICTb KOMIMOHEHTIB eH-
Z0npoTe3a, Lo noTpebye PeBi3iiHOTO eHAoNPOTE3YBaHHS
OMepoBaHOro paHille cyrnoba.

[ns nonerweHHsa onpaulBaHHs iHGopmMauii Ta
MOXITMBOCTi BMKOHYBAaTU KOpensLiiHuiA aHania i3 na6o-
paTOpPHWMU NOKa3HMKaMK pe3yneTaTi 3awudpysani B
6anax: 0 6aniB — He3aaoBinbHUI; 1 6an — 3aoBinb-
HWit; 2 Gann — xopowmnid; 3 6anu — BiMiIHHWIA pe3ynb-

Original research
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Puc. 1. 3anexHictb npupocTy obcsry pyxis y caritanbHili NoWyHi Big TUNY Meauka-
MEHTO3HOrO NikyBaHHst nicnst TEM kynbLuoBmx cyrnobis.
Puc. 2. 3anexHictb npupocTy obcsry pyxiB y poHTanbHl NNoLMHi (BiABeAEHHS) BiA
TUNY MeOVNKaMEHTO3HOTO fikyBaHHs nicrst TEN KyrbLUOBKX Cyrnobis.
-5 Puc. 3. 3anexHicTb npupocTy 0besry pyxis y (hpOHTambHIl NAOLWMHI (MpUBEAEHHS) Bif
=0 TUNY MeANKaMEHTO3HOTO MikyBaHHs nicns TEM kynbLuoBux cyrnobis.
5 Puc. 4. 3anexHicTb NpupocTy o6esiry 30BHILUHBOT poTaLii Bif TUMY MeaUKaMEHTO3HOro
10 nikyBaHHsi nicnst TEM kynbLuosux cyrnoGis.
m15

Puc. 5. 3anexHicTb npupocTy 06csry BHYTPILLHBOT poTaLlii Bif TUMY MEANKaMEHTO3HOTO
nikyBaHHst nicns TEM kynbLuosmx cyrnoois.

TaT. BioaaneHi pesynstatu ouiHioBanM B TepMiH Big 1
no 14 pokis.

Pe3yabTati

Micna TEM KLLUC HanbinbLLmin NpUpICT pyxiB y caritanbHin
MIOLLMHI BU3HAYMNW B MaLliEHTIB, SKi OTPUMYBanu ropMo-
HanbHy 4n GasucHy Tepanito (40 % XBOpWX), MOPIBHAHO
3 nauieHTamu, ki 30BCIM He npuiAManu Ui npenaparm
abo npuimanu ix y komnnekci (30 % i 10 % signosigHo)
(puc. 1). Cxoxa TeHAeHLis BM3HaYeHa y (PpOHTarbHIN
nowwHi (puc. 2, 3).

[MpupicT poTaLiiHux pyxiB — Maixe 0fHaKOBWIA B YCiX
rpynax gocnimkeHHs (puc. 4, 5).

3a gonomoro 04HOMaKTOPHOrO AUCNEepCinHOro
aHanisy gocnigunu BNvMB Tepanii Ha OKpemi MoKasHUKK,
wo pocnimkysanu, nicng TEM KC. Bueunnun peakuito ak-
TMBHOCTI 3anarnbHOro npouecy (puc. 6), NpupocTy pyxiB y
koniHHoMy cyrnobi (puc. 7) Ta OUiHWMK CTaH navieHTa 3a
wkanoto J. Joseph, E. E. Kaufman (puc. 8).

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021 ISSN 2306-4145  http://zmj.zsmu.edu.ua
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Tepanis Nicns

06roBopeHHsA

pacbikn NokasytoThb, LU0 aKTUBHICTb 3ananbHOro NpoLecy
BipOrigHO BIAMOBIAAE HA rOPMOHAnbHY Ta KOMOIHOBaHY
Tepanito, y cknagi skoi € ropMoHoTepanisi, a obesr pyxis
BIpOriZHO BiApPI3HAETLCA B pasi NpU3HaYeHHst KOMGIHOBAHOT
Tepanii Big TinNbk1 ropmMoHansHoi. Ha puc. 8 nokasaHo, Wwo
HaliCMMbHiLLY BIAMOBIAb OLiHIOBaNbHOI Wkanmm J. Joseph,
E. E. Kaufman (1990) 3apeectpyBanu Ha komMGiHOBaHy
Tepanito 3 3aCTOCyBaHHAM HECTEPOIAHUX NPOTM3ananbHUX
npenaparie (HM3[M), ropmoHansHoi Ta GasucHoi Tepanii;
MEHLUMIA — Ha MOeAHaHHs ropMoHanbHoi Ta HIM3[M; Hai-
riplwmin — Ha noeaHaHHs 6asucHoi Tepanii 3 HM3M. Hai-
GinbLUMIA MpMpicT pyXiB y KoniHHOMY Cyrno6i cnocTepirani
B NaLieHTiB, Ski OTPUMYBann ropMoHarnbHy 4u 6asucHy
Tepanito (40 % XBOpwX), MOPIBHAHO 3 MavieHTaMm, KOTpi
30BCIM He NpuiimManu Ui npenapatu abo npuiimanu ix y
komnnekci (30 % i 10 % BignosigHo).

[NokasHwKW NapHOi HENIHINHOI KopenAaLii MiX Teparieto Ta
pyXamu B KOMIHHOMY cyrriobi B cariTasnbHiiA NioLLyHI HaBeaeHi
Ha puc. 9i 10. Pe3yneraty cBigyaTh, LLIO MOMipHa KopersiLis
HasiBHa Mix Teparieto Ta 06CAroM pyxiB y Cyrnobax HUKHIX
KiHLiBOK y pasi npu3HaueHHs 6asucHoi Tepanii Ta noeaHaHoi
HECTepOIAHOI, ropMOHarbHOI Ta 6asncHoi Tepanii. BctaHow-
M NOMIPHY HENiHIAHY KOpensLito MK Teparieto Ta 3ruHaHHAM
y KOniHHOMY cyrnoBi nicns eHOonpoTe3yBaHHs Hacamnepes,
YHaCniZoK NpM3HaYeHHst FopMOHanbHOI Tepanii.

Horo aHanidy (0 — BiacyTHicTb Tepanii, 1 — 6a3ucHa, 2 — HecTepoigHa NpoTu3anarnbHa,
3 - ropmMoHanbHa Tepanis).

Puc. 7. Bnnus Tepanii Ha npupicT pyxiB 3a AaHUMM OAHO(AKTOPHOTO AMCNEPCIHOrO
aHaniay (0 — sigcyTHicTb Tepanii, 1 — 6asucHa, 2 — HecTepoigHa npoTu3ananbHa, 3 —
ropmMoHanbHa Tepanis).

Puc. 8. Bnnve Tepanii Ha OLiHKY cTaHy naujeHTa 3a wkanoto J. Joseph, E. E. Kaufman y nic-
nsionepaviiHomy nepiogi 3a AaH1MM 0BHOAKTOPHOTO AucnepciriHoro aHanisy (0 — BigcyT-
HicTb Tepanii, 1 —6asncHa, 2 —HecTepoiaHa NpoTM3ananbHa, 3 — ropMoHanbHa Teparist).

Bignaneni pesynstati nikyBaHHS XBOPWX Ha peBMa-
ToigHuin apTupw (PA) 3 ypaxeHHsm KLLIC i KC 3a 6ansHoto
LLIKaSIo HaBefeHi Ha puc. 11, 12.

OTxe, BifCOTOK HE3a10BINbHIX PE3YNLTaTIB Y XBOPKX
Ha PA 3 ypaXkeHHsIMU KyTbLLOBWX i KOMIHHUX CYrnobiB Maibke
0AHaKoBwWiA. BusHaumnn TeHaeHUio Ao GinbLUOro BiacoTKa
XOpOLUMX i BIAMIHHUX PE3ynbTaTiB y YOMOBIKIB HE3anexHo
Bif, NoKanisawii ypaxeHHsi, onTMMarnbHe ChiBBiAHOLLEHHS
MiX 3a[0BiNbHUMW-HE3ALOBINEHUMI Ta XOPOLIMMW-BIA-
MiHHUMW pesyrbTatamu B nauieHTiB Bikom 4o 40 pokis.
BigHOLLEHHS LIaHCIB OTPUMaHHS ONTYMAnbHOTO Pesyrnbrarty
nikyBaHHs B ocib Bikom 0 40 pokiB y 1,3 pasa (OR = 1,3)
BULLE, Hix nicns 40 pokiB.

BucHoBKH

1. CTaTUCTUYHWIA aHani3 Aae 3Mory BBaxaTh KOMOIHO-
BaHy MeOMKaMEHTO3Hy Tepanito (akTopoM crabkoro Ta
MOMIPHOrO BNAMBY Ha (PYHKLiOHamNbHI pe3ynsrat eHpo-
MPOTE3yBaHHS KyMbLLIOBMX i KOMiHHUX CYrnobiB Ha Mi3Hix
ctagiax PA.

2. HesBaxxaroum Ha chakT crnabkoro Ta nomipHOro Bru-
BY MeAMKaMEHTO3HOI Tepanii Ha (yHKLiOHarnbHI pesynsraty
€HA0NPOTE3YBaHHS KyMbLUOBKX i KOMiHHUX CyrnobiB y
xBopux Ha PA, BIpOrigHICTb YTPUMaHHSA JOCATHYTOrO eH-
[onpoTe3yBaHHAM 30inbLueHHs obecary pyxiB y cyrnobax
y XBOpWX 06paHoi rpynu BuLLa 6e3 NpUNUHEHHs NNaHoBoT

3anopoxckuii MegnumHckui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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Puc. 11. BinpaneHi pesynkraTit NikyBaHHsi XBOpiX Ha PA 3 ypaeHHsIM KynbLLOBOTO cyrrioba 3a 6anbHo LUKamnoto.

Puc. 12. BinnaneHi pesynstaty nikyBaHHs XBopux Ha PA 3 ypaxeHHsM KoniHHOTO cyrnoba 3a 6anbHo0 LLKamnoto.

npoTu3ananbHoi Ta 6a3ncHOI aHTMPEBMATOIOHOI MeavKa-
MEHTO3HOI Tepanii. ToMy Ha npakTuLj B nepionepaLinHomy
nepioai JOLiNEHO He 3MiHIBaTK 06CST MeaukaMeHTO3HOro
aHTUPEBMATOIHOrO MiKyBaHHS.

MepcnekTMBu nopanblunx AocnimkeHb. owupe-
HicTb PA cepen HaceneHHsl, BNpOBagkeHHs GionoriyHmx
areHTiB Ans nikysaHHs PA Ta BiACyTHICTb ansTepHaTvBm

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

€HOOoMPOTE3YBaHHIO Ha Mi3HIX CTadisX PEeBMaTOIAHNX ypa-
KEHb KyNbLLIOBWX | KOMiHHWX CyrnobiB 3anuLuae akTyansH1M
BMBYEHHSI BNIMBY CyyacHux BionoriyHnx npenapartiB Ha
(PYHKLOHaNbHI pesynbTaT eHOonpoTe3yBaHHS Y XBOPUX
obpaHoi rpynu. Ane Ans CTaTUCTUYHOTO OMpaLoBaHHS
TaKuX JOCnimXeHb HeoOXiAHe HaKOMUYeHHS KMiHIYHUX
CrocTepexeHb.
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MeTta po60TH — BUBYATY Pe3yNnbTaT PEBi3iHUX eHOONPOTE3yBaHb Y XBOPUX 3 aCENTUYHOI HECTABINBHICTIO KOMNOHEHTIB eH-
[0NpOTE3iB KyrbLIOBOro cyrnoba.

Marepianu Ta metoau. lNpoaHaniysanu pesynsratu 158 Bunagkis pesisinHOro NpoTesyBaHHs y 152 XBOpKX 3 acenTUyHO
HecTabinbHICTIO KOMNOHEHTIB eHaonpoTesa kynblosoro cyrnoba. MMauiexTis npoonepysamm B Y «IHCTUTYT TpaBmaronorii Ta
opronegii HAMH Ykpaitn» y 2008-2018 pp. TotanbHy HecTabinbHICTb KOMMOHEHTIB eHonpoTe3a BctaHoBuv B 43 (27,2 %),
HecTabinbHICTb aueTabynspHoro komnoHeHta — B 65 (41,1 %), HecTabinbHiCTb cTerHoBOro komnoHeHTa — B 50 (31,6 %) Bu-
nagkax. binbLicTb eHgonpoTesiB aectabinisyBanack y nepioa Big 5 4o 9 pokis nicns onepadii npotedyBanHs. Mpotsrom pobotn
BUKOPUCTANN KITiHIYHWIA, PEHTTEHOMNOMYHWI | CTATUCTUYHWIA METOAMN JOCTIIKEHHS.

PesynktaTi. Y XBOpWX i3 HeCTabinbHICTO aLeTabynsipHOro KOMNOHEHTa pe3ynbTaTh PeBiiNHOT 3aMiHW HaiikpaLli npu aedektax
KynbLLoBOi 3anagmnu |-l Tunie 3a Paprosky. Tak, yepes 10 pokiB nicns pesisiiiHoi 3amiHn abcontoTHa GinbLuiCTb aLeTabynsipHUX
komnoHeHTiB (n = 33; 86,8 %) 3anuwanucs crabinsHumn (t = 9,3; p < 0,05). Pesynstati pesisiiHoi 3amiHN HeCTabinbHUX
hemoparnbHX KOMMOHEHTIB KOMMOHEHTaMW 3 LIEMEHTHUM | Be3LieMeHTHUM Tunamu cpikcavlii yepes 10 pokis nicns pesisii BiporigHo
He BigpisHsnncs. Peumams acenTnyHoi HecTabinbHOCTI 3apeecTpyBanu y 7 Bunagkax, 3-noMixk HAX 5 (71,4 %) — i3 LeMeHTHUM
TMNoM chikcalii. ¥ pasi ToTanbHoi HeCTabinbHOCTI He BUSIBMM PI3HWLIKO 3@ peaynsTaTaMu PeBIsiliHOI iMnnaHTaLlii npy 3acTocyBaHHi
TiNbKY NEPBUHHNX KOMMOHEHTIB i B KOMBIHALii NEepBUHHIX i3 PEBI3iHNMM PEKOHCTPYKTUBHUMM CUCTEMAMU KOMMOHEHTIB. Yepes 10
pokKiB BK3HauMnm BiporigHo Ginble (n = 35; 81,4 %) Bunagkis 3i 36epexeHoto cTabinbHICTIo komnoHeHTiB (t = 7,3; p < 0,05).
Peunams HecTabinbHOCTi OAHOMO 3 KOMMOHEHTIB BU3HauMnM y 8 Bunagkax, To6T1o 18,6 % BiA 3aranbHOi KiNbKOCTi TOTANbHOI
PEBI3iNHOI 3aMiHV KOMMOHEHTIB.

BucHOBKM. Y XBOpUX i3 HECTABINBHICTIO aLeTabynspHuX | CTErHOBMX KOMMOHEHTIB 3a HAsIBHOCTI KicTKOBMX AedekTis I-Il Tunis 3a
Paprosky peaynsratv peBisiiiHOi 3aMiHM HalkpaLli B pasi iMniaHTaLii nepBuHHUX KOMMOHEHTIB i3 6e3LeMEHTHUM TMNOM dikcaLlii.
3a HasiBHOCTI KICTKOBMX [edheKTiB KyMbLLOBOI 3anaguHu Ta cterHoBoi KicTkw [l Tuny 3a Paprosky pesynsrati Hankpalli B pasi
3aCTOCYBaHHS PEBI3iHIX aHTUNPOTPY3iNHUX aLeTabynapHMX i NOAOBXKEHNX CTErHOBIX MOAYSbHNX UM MOHOBITOKOBIX CUCTEM i3
6e3LeMeHTHIM TMNOM hikcaLlii. 3acTocyBaHHS Ans PEBI3ii KOMMOHEHTIB i3 LLEMEHTHUM TUMOM dhikcaLlii nokasano BiporigHo ripLui
pesynbTaTit NOPIBHAHO 3 GE3LEMEHTHUMM Ta CYTTEBO MEHLLNIA TEPMIH (DYHKLIIOHYBAHHS.

Results of surgical treatment in patients with aseptic instability of components
of hip joint endoprosthesis

H. V. Haiko, V. M. Pidhaietskyi

The aim. To study the results of revision endoprosthetics in patients with aseptic instability of the components of the hip joint
endoprosthesis.

Materials and methods. The basis of this work was the analysis of the revision prosthetics results in 152 patients (158 cases)
with aseptic instability of components of hip joint endoprosthesis, who underwent surgery at the State Institution “Institute of Trau-
matology and Orthopedics of the National Academy of Medical Sciences of Ukraine” between 2008 and 2018. Total instability in
the endoprosthesis components was observed in 43 cases (27.2 %), acetabular component instability —in 65 cases (41.1 %),
femoral component instability was detected in 50 cases (31.6 %). Endoprosthesis dislocation occurred mostly between 5 and 9
years after the primary surgery. Clinical, radiological and statistical methods were used in the work.

Results. Patients with acetabular component instability showed the best results of revision replacement for Paprosky |, Il types
acetabular defects (t = 9.3,P < 0.05). The vast majority of components became unstabile between 5 and 9 years after the primary
replacement. The results of unstable femoral component revisions did not reveal any significant difference between cemented and
cementless types of component fixation 10 years after the procedure. Recurrent aseptic instability was observed only in 7 cases,
5 of which (71.4 %) were fixated with cement. In the case of total instability, there was no difference in the revision implantation
results between the use of primary components alone and in the combination with revision reconstructive systems. Component
stability constituted the great majority (35 cases, which was 81.4 %) of cases after 10 years (t = 7.3, P < 0.05). The recurrent
instability of one component was observed in 8 cases, which represented 18.6 % of the total number of revisions.

Conclusions. In patients with instability of acetabular and femoral components in the presence of Paprosky |-l bone defects,
the results of the revision replacement were better when implanting primary components using cementless type of fixation. The
use of revision antiprotrusion acetabular and elongate femoral modular or monoblock systems with cementless type of fixation
achieved better results in Paprosky Il type acetabular and femoral bone defects. The revision of cemented components showed
significantly worse results and implant survival rate compared to cementless fixation technique.
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Pe3yAbTaTbl ONepaTMBHOr0 A€YEHUA NaLUEHTOB C acenTUYecKon HecTabUAbHOCTbIO
KOMMOHEHTOB 3HAOMPOTE3a Ta306eApeHHoro CycTaBa

I. B. laiko, B. M. Muaraeuxun

Lenb paSOTbI = N3y4nUTb pe3ynbratbl PEBU3NOHHbLIX SHAOHPOTGSMPOBE}HMVI y 60rbHbIX C aCenTUYECKON HECTABNBHOCTLIO KOM-
NOHEHTOB 3HO0MPOTE30B Ta3069JJ,peHHOFO CycTaBa.

Matepuansi u MeTogbl. lMpoaHan1avpoBanu peaynbratbl 158 cryyaeB peBU3NOHHOTO NpoTe3npoBaHKst y 152 6onbHbIX ¢ acenTu-
4eCcKoW HeCTabMIMBHOCTLI0 KOMMOHEHTOB SHAOMPOTE3a Ta30beapEHHOro cycTaBa. MaumeHTsl npoonepupoBaHbl B Y «/HCTUTYT
TpaBmatornorum 1 optoneann HAMH Ykpaunbl» 3a nepuog 20082018 rr. TotanbHas HeCTabunbHOCTL KOMNOHEHTOB 3HAOMPOTE3A
3apeructpupoBaHa B43 (27,2 %), HectabunbHOCTb aLeTabynspHoro KoMnoHeHTa —B 65 (41,1 %), HectabunbHocTb GegpeHHoro
komnoHeHTa —B50 (31,6 %) cnyyasix. BonbLMHCTBO 3HAONPOTE30B AeCTabUNM3NPOBaHbI B nepunog oT 5 4o 9 net nocne onepa-
LM NpoTe3upoBaHusi. B paboTe MCMONb30BaHb! KMHUYECKUIA, PEHTIEHONOMYECKMIA U CTAaTUCTUYECKUIA METOABI UCCTIE0BAHMS.

Pesynbrathbl. Y 60MbHbIX € HECTABUNMBHOCTLH ALETabYNsPHOrO KOMMOHEHTA pe3ynbTaThl PEBU3VMOHHON 3aMeHbl fyylle npu
Aedektax BepTnyxHon BnagmHel |, Il Tunos no Paprosky. Tak, yepe3s 10 net nocne peBU3MOHHOM 3aMeHbl abComntTHOE BOMbLUNH-
CTBO aLetabynspHoro komnoHeHToB (n = 33; 86,8 %) ocTatotcs crabunbHeiMu (t = 9,3; p < 0,05). Pesynbratsl peBu3noHHOM
3amMeHbl HeCTabuIbHbIX (PEMOPANBHOrO KOMMOHEHTOB KOMMOHEHTaMM C LLEMEHTHBLIM W 6ECLIEMEHTHBLIM TUNaMK doKcaLmm Yepes
10 neT nocne peBu3ny JOCTOBEPHO He OTNnYanmuchb. PeLname acenTuyeckoi HecTabunbHOCTM OTMeYeH B 7 cnyyasix, 5 (71,4 %)
U3 HUX — C LIEMEHTHbIM TUMOM dmkcaLymm. MNpu ToTanbHON HeCTabUIbHOCTM He YCTAHOBWIW Pasnuyns no pesynsrataMm pesusn-
OHHOM UMMIaHTALMM NPYU MPUMEHEHUMN UCKITIOYUTENBHO NEPBUYHBIX KOMMOHEHTOB U B KOMOUHALMM MEPBUYHBIX C PEBU3VMOHHBIMU
PEKOHCTPYKTUBHbIMI CUCTEMaMI KOMMOHeHTOB. Yepes 10 net otMeyeHo goctoBepHo Bonblue (n = 35,81,4 %) cnyyaes c coxpa-
HEHHOMN cTabunbHOCTbI0 KoMMoHeHToB (t = 7,3;p < 0,05). Peuname HecTabunbHOCTV OQHOTO M3 KOMMOHEHTOB 3apPErucTprUpoBaH
B 8 cnyyasix, To ecTb 18,6 % OT 06LLUero KonuyecTsa TOTaNbHOWM PEBUNOHHO 3aMEHbI KOMMOHEHTOB.

BbiBoabl. Y 60bHbIX C HECTAOMNBHOCTLIO aueTabynspHOro u GeapeHHbIX KOMMNOHEHTOB NPY HANWMYUKM KOCTHbIX AedekToB |-
TMNoB No Paprosky pesynbtatbl peBU3MOHHOM 3aMeHbI NyyLle NPK UMNNAHTaLUU NEPBUYHBIX KOMMOHEHTOB C BeCLIEMEHTHBIM
TMNoM chukcaumuu. Mpy HanMuum KOCTHBIX AeDEKTOB BEPTNYXHOW BnaauHbl 1 6eapeHHo kocTu Il Tuna 3a Paprosky pesynbra-
Tbl NyLLEe B Criy4ae NpUMEHEHNS PEBU3NOHHBIX aHTUMPOTPY3MOHHBIX aLeTabynsapHbIX W YANHEHHbIX 6eapeHHbIX MOAYbHbIX
UM MOHOBMOYHBIX CUCTEM C BECLIEMEHTHBIM TUMOM huKcaumn. MpUMEHEHNE PEBU3NN KOMMOHEHTOB C LIEMEHTHBLIM TUMOM
(hukcaumm nokasano AOCTOBEPHO XyALUME Pe3ynbTathl MO CPABHEHMIO C GECLEMEHTHBIMU W 3HAYNTENBHO MEHbLUMIA CPOK

(hYHKLMOHMPOBaHMS.

Y WMpoKy KniHiYHy NpaKTUKy BMPOBa[XEHO eHAonpoTe-
3yBaHHA KynbLuoeoro cyrnoba (KC), i HeBnMHHO 3pocTae
KinbKiCTb yCKMafHeHb, Lo i 3 HUM NOB’A3aHi (Yactota —
7-30 %) [1-4,9,11-13,29]. HaitvacTilwe peecTpytoTb
acenTuyHy HecTabinbHICTb KOMMOHEHTIB, BUBKX TOIiBKM
€HAoNpOoTEe3a, reTepoTonivHy ocudikaLlito, NepUNpoTE3Hi
nepenomun cterHoBoi kictku (CK), rHiiHi ycknagHeHHs
[5,14,16,17,21,23,30,31].

3-nomix ycknagHeHb engonpotedyBanHs KC y maixe
50,3 % BunagkiB peecTpytoTb acenTuyHy HeCTabinbHICTb
KoMMoHeHTIB eHgonpotesa [10,15,16,22,25,30,35]. Acen-
TWYHY HecTabinbHICTb KOMMOHEHTIB eHZonpoTesa npu
TOTansbHOMy Ge3LeMEHTHOMY eHA0NPOTe3yBaHHi KyrbLUO-
Boro cyrnoba BusHavawoTb y 51 % Bunagkis i3 TepmMiHOM
¢yHKuioHYBaHHS 5 pokiB, y 58 % Bunapgkis — vepes 10
pokiB nicnst iMnnaxTauii[7,8,10,17,19,20,21,27,31]. Yepes
10 pokis nicns NpotesyBaHHs HeCTabinbHICTL auetabynsp-
HOro KOMMOHeHTa cTaHoBUTb noHan 13,0 %, a cterHoBo-
ro — Tinbkn 4,0 % [6,7,11,13,16,18,25,26,29,30]. Came
HecTabinbHicTb y 20,8 % BMNaakiB — NpUYMHA PEBI3INHNX
BTpyYaHb [10,22,24,25,30,31]. Baxnueum € aHania Bunag-
KiB HeCTabinNbHOCTi KOMMOHEHTIB, BU3HAYEHHSI MPUYMH, LLIO
MPV3BENM 40 iXHbOTO PO3BMUTKY.

3a BigomocTaAMM (haxoBoi niTepatypu, pesynsratu
PEBI3INHOrO NPOTE3yBaHHS ICTOTHO ripLLi 3@ pesynbraTy
nepBUHHOTO. Tak, 3a AaHUMM, L0 HaBOASATL Aeski aBTopu
[14-16], cepepHin TepmiH [0 pesisii nicns NepBUHHOTO
npoTe3yBaHHs CTaHOBUTL 7,8 poKy, NiCNs NepLuoi pesisii —
2,9 poky, nicns apyroi — 2,2 poky, TpeTboi — 1,7 poky, 4eT-
BepToi — 1 pik. Y cTpok 10 pokiB nicns onepalii NOBTOpHa
HecTabinbHICTb PEBI3ifHNX KOMNOHEHTIB CTaHOBUTL 31 %,
o 15 pokis — mamxe 60 % [7,11,12,14,16,22,25,30].
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Ony6nikoBaHo BifOMOCTI, L0 HECTABINBHICTb PEBI3IHOM
KOMMOHeHTa HacTae panToBo y 46 % Bunaakis y nepui 3—4
pokm [2,6,8,10,18,22,25,28,30,31].

P03BUTOK TVIX 4M iHLLIMX yCKNaHEHb EHAONPOTE3yBaHb
KyrbLLoBOro cyrnoba notpebye pe.isifnHMX BTPyYaHb, iXHS
KinbKIiCTb i3 KOXHWUM POKOM 306inbLUYETHCS, 30KpeMa i B
YkpaiHi. BeaymoBHo, Lie 3yMOBITioe HeOOXiAHICTb (haxoBoro
[EeTanbHOro aHaniay pesyrsratis NepPBUHHOIO Ta PEBIiNHO-
r0 NPOTE3yBaHHS.

Merta pobotu

BuB4MTU pesynbTaTi peBisiHMX eHOoNPOTE3yBaHb Y XBOPUX
3.aCenTNYHO HECTaBINBHICTIO KOMMOHEHTIB eHAOMPOTESIB
KynbLLOBOrO cyrnoba.

Martepianu i meToAM AOCAIAKEHHA

[poaHanisysanu pesynsratv 158 BUNagKiB peBisiiHOrO
npoTesyBaHHs y 152 XBOPWX 3 aCENTUYHO HECTabIMNbHICTIO
KOMMOHEHTIB eH0NPOTE3a KyrbLLIOBOTO cyrnoba. MaLlieHTis
npoonepysanu B [1Y «IHCTUTYT TpaBmartororii Ta optonesii
HAMH Ykpainu» y 2008-2018 pp. TotanbHy HecTabinbHICTb
KOMMOHEHTIB eHgonpoTtesa BcTaHoBumM y 43 (27,2 %),
HecTabinbHICTb aueTabynspHOro KOMNoHeHTa — y 65
(41,1 %), HecTabiNbHICTb CTErHOBOrO KOMMOHEHTA — B
50 (31,6 %) Bunagkax. binblicTb eHponpoTesiB fecta-
6inisysanack y nepiog Big 5 0o 9 pokiB nicns onepaduii
npoTesyBaHHs. [poTsrom poboTH BUKOPUCTANM KIIHIYHWNA,
PEHTIEHOMOTIYHUIA | CTaTUCTUYHWIA METOAM AOCRILKEHHS.
CTaTUCTUYHMIA aHani3 BMKOHAHO 3 [OMOMOrol nakeTa
Statistica (StatSoft), Bepcisa 12.6 (2015).
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Pe3yAbTati

AcenTuyHy HecTabinbHICTb KOMMOHEHTIB eHaonpoTesa
O[IHOTO KynbLLOBOrO cyrnoba aiarHocTyanu y 152 xsopwx,
HecTabinbHICTb KOMNOHEHTIB 060X KyNbLLOBHX CYrMobiB —y
3 nauienTiB. OTxe, acenTuyHy HecTabinbHICTb KOMMOHEH-
TiB 3apeectpyBanu y 158 Bunagkax eHOONPOTE3yBaHHS
KyrnbLLOBOrO cyrnoba.

YcimM XBOPKM 3 acenTUYHOK HECTAbIMbHICTIO KOMMO-
HEHTIB eHonpoTe3a BUKOHANW PEBI3iliHe BTPYYaHHs 3
MOBTOPHOI iMMITAHTALliE0 KOMMOHEHTA UM KOMMOHEHTIB
i3 BUIYYEHHAM OCTaHHIX i 3aHYPEHHSM MPOKCUMarbHOrO
Bio4iny CTErHOBOI KICTKM B KynbLLOBY 3anaauHy 3a llipans-
CTOHOM.

Cepen HecTabinbHuX aueTabynspHux nepesaxanu
KOMMOHEHTN 3 Be3LeMeHTHUM TunoM dikcauii (n = 59;
54,6 %). 3-noMix HeCTabiNbHUX CTETHOBWUX KOMMOHEHTIB
OiNbLUICTb — KOMMOHEHTN 3 LIEMEHTHUM TUMOM dbikcaulii
(n = 53;57,0 %).

HecTabinbHicTb aueTabynsipHOro KOMMOHeHTa BU-
aBneHa B 65 (41,1 %) Bunagkax 3-nomix ycix BuUMamkis
HecTabinbHOCTI.

CTpyKTypy PEBIsiliHNX BTPYYaHb NPy acenTUyHil HecTa-
6inbHocTi aueTabynspHoro komnoHeHTa (AK) eHgonpoTesa
HaBefeHo B mabnuui 1.

3a gaHuMu, WO HaBedeHi, B abcontoTHOI GinbLLOCTI
BUMaKiB peBisiHy 3amiHy AK BUKOHanu 3 iMnnaHTaLieo
nepBuHHKUX komnoHeHTiB —90,8 % (t = 15,9,p < 0,05).Y
BCIX LX XBOpKX abo He Byno KICTKOBWX AedhekTiB, ab0 BOHM
6ynn Hesenmkumm (-1l Tun 3a Paprosky). Y 38 (64,4 %)
BUMAAKax BUKOPUCTANM KOMMOHEHTU 3 6e3LEMEHTHUM
Tmnom dikcauii (t = 3,2; p < 0,05), y 21 (356 %) — i3
LIEMEHTHUM TUMoM dikcaLlii.

Y 6 XBOPWX 3i 3HAUHUMW KICTKOBUMY AeheKTaMm KynbLLO-
Boi 3anagunu (lA, I11B 3a Paprosky) iMnnaHToBaHo aHTMnpo-
TPY3iliHi PEKOHCTPYKTUBHI peBIgiiiHi aLeTabynsipHi cuctemu,
2 — 3 uemeHTHUM TUNOMm dikcauii (Beznoska I, B-S), 4 —
3 HesuemeHTHUM Tunom dikcauii (3 RSC-Beznoska, 1
Octopus-DePuy) Ta nnactuyHum 3amilleHHsM aedekTis
(anouincu, «TyTonnacty, TpukanbLindgocdat «Bio-1».

EdexTnBHICTb XipyprivHOTo NikyBaHHS acenTU4HOI He-
crabinbHocTi AK oLiHIOBanu onocepeakoBaHo 3a KinbKiCTio
peunamBiB HeCTabiNbHOCTI iIMNMAHTOBaHUX KOMMOHEHTIB
Mnpy PEBI3IHOMY BTPYYaHHI.

Bunagku peunanBy HecTabinbHOCTI 3aCTOCOBaHMX Nif
yac pesisii nepBUHHIX AK HaBegeHi B mabsnuui 2.

3-nomix ycix pesisiiHnx yTpyyaHb y 37 (57 %) Bu-
nazKkax KOMMOHEHTM 3anuiuaniucs ctabinbHumm (t = 1,58;
p < 0,05). Peunave HecTabinbHOCTI 3apeecTpyBanm y 28
(43 %) Bunagkax y pisHi TepmiHW nicns onepauii, y 26
BMNagkax BuU3HayeHa HecTabinbHiCTb nepsuHHUX AK, y
2 — HecTabinbHICTb PEKOHCTPYKTUBHUX aueTabynsapHux
cucteM (i3 GesLiemeHTHM TMoMm dpikcauii). B 1 Bunaaky He-
CTabinbHICTb PEKOHCTPYKTUBHOI PEBI3iliHOI aLieTabynsipHoi
cucTemn Gyna cenTuyHoto. 3a JaHMK, LU0 HaBeeHi B ma-
6r1uyj 2, BctaHoBmnm BiporigHo Ginblwe (t = 5,5;p < 0,05)
peumnayeis AK i3 LemeHTHUM Tunom dikcauii —21 Bunagok
(80,8 %). Cnig Bin3HaumTh, Wo po3xutanuck yci (100 %)
KOMMOHEHTH, Lo iMNNaHTOBaHi Ha LieMeHTi, HanbinbLia
KinbKiCTb po3xutanacsk y TepmiH o 10 pokis. LLogo pe-
Bi3iMHUX yTpyYaHb i3 3acTocyBaHHAM GesueMeHTHUX AK,
T0 i3 38 iMnnaHTOBaHMX po3xutanucs nuwe 5 (13,2 %)
aueTabynspH1X KOMMOHEHTIB, BGiNbLUICTb i3 HUX — nicns 10

pokis. CtabinbHMm 3anuwmnmcs 33 (86,8 %) KOMNOHEHTM
(t =93;p < 0,05).

CepepHi NoKasHWKW TEpMiHY PYHKLIOHYBaHHS Ta Kifb-
kiTcb 6anie 3a Harris Hip Score Ta ouiHI0BaHHAM KniHiku
HaBefeHo B mabnuui 3.

3a paHnmu, WO HaBeneHi, CepeaHit TepMiH yHKUi-
OHyBaHHS aueTabynsapHUX KOMMOHEHTIB (MepBMHHUX) i3
6e3LemMeHTHAM TNoMm diikcauii, iMnnaHToBaHMX nig Yac pe-
Bi3ii, cTaHoBuB —8,2 + 0,5 poky. KinbkicTb 6anis 3a Harris
Hip Score Ta oujiHtoBaHHsSM KniHikn — 328,96 + 13,972 Ta
87,6 + 0,256 BignosigHo. OTxe, pe3ynbrat BU3HAYMMK
K fobpwii.

CepepHiit TepMiH (PYHKLIOHYBaHHSI aLeTabynsipHuX
KOMMOHEHTIB (NEPBUHHNX) i3 LEMEHTHUM TUMoM dbikcalii,
iMNNaHTOBaHWMX Nig Yac peBisii, Malke BABIYi MEHLLNI, HixX
y 6e3uemenTHux AK, ctaHoeuB 4,5 £ 0,5 poky. KinbkicTb
6aniB 3a Harris Hip Score Ta ouiHOBaHHAM KRiHiku —
154,09 + 15,582 ta 50,2 + 0,115 BignosigHo; T06TO
3apeecTpyBany He3aZoBINbHUIA pesynbTar.

OTtxe, y xBopux i3 HecTabinbHicTio AK pesynbsraTtu
PeBi3iiHOI 3aMiHM HaliKpaLLi B pa3i iMnniaHTaLii NepBUHHIX
auetabynspHUX KOMMOHEHTIB i3 6e3LeMEHTHUM TUMOM ik~
cauii, ockinbku GinbLuictb (n = 33, 86,8 %) KOMMNOHEHTIB
3anumwatrotbes ctabinehumm (t = 9,3;p < 0,05). CepenHsi
KinbkicTb Ganis 3a Harris Hip Score Ta ouiHI0BaHHSIM KIiHiKu
cTaHoBUTL 328,96 + 13,97271a 87,6 + 0,256 BignosigHo.
Lli nokasHuky BignoBiaatoTb XOPOLLIOMY pesyrbTarTy.

HecTtabinbHicTb emopansHOro komnoHeHTa (PK)
3apeecTtpyBanu y 50 Bunapgkax, 106710 31,6 % Big ycix
BMMNaaKiB.

CTpyKTYpy PEBi3iNHNX yTpy4YaHb Npy acenTuyHin
HecTabinbHocTi ®K HaBegeHo B mabnuui 4. Y 6inbLocTi
BUNaaKiB peBisinHy 3amiHy ®K BukoHanu 3 imnnaHTa-
Lieto nepBuHHMX kKoMmnoHeHTiB — 38 (76,0 %) Bunapakis
(t = 6,02, p < 0,05). B ycix umx xsopux abo He byno
kicTkoBux AedbexTis, a6o BoHn Bynu Hesenukumu (1= Tvn
3a Paprosky). ¥ 21 (55,3 %) BunagKy BUKOPUCTank KOMMO-
HEeHTY 3 6e3LeMeHTHUM TUnom dikcadii, y 17 (44,7 %) —i3
LIEMEHTHUM TUMOM dpikcaLlii.

Y 12 (24 %) Bunagkax i3 YAManumm KicTKOBUMMW fe-
thekramm kynbLuosoi 3anagunu (11, IV Twn 3a Paprosky) imn-
NaHTyBanu nogOBXeHi PEKOHCTPYKTUBHI PEBI3iiHi CTETHOBI
cuctemm, 3 — 3 LeMeHTHUM TvnoM dikcallii (Beznoska-1,
CPT Long Zimmer-2), 9 — i3 6e3ueMeHTHUM TUMOM dik-
cauii (4-ZMR Zimmer, 3-Vagner Zimmer, 2-Motop Civ) Ta
MIacTUYHUM 3aMmilLleHHsM AedeKTiB (annoTpaHcnnaHTatn
«TyTonnacty», Tpukansyindgocdar «Bio-1»).

EbeKkTvBHICTb XipypriYHOrO NMiKyBaHHS acenTuUyHOI
HecTabinbHocTi OK ouiHoBanu 3a KinbKicTio peuunamnsy
HecTabinbHOCTI iIMNNaHTOBaHNX KOMMOHEHTIB NpU PEBI3iNt-
HOMY BTpYYaHHi.

3-nomix ycix 50 peBisifiHUX yTpy4aHb y 3B’3KY 3
3aMiHOK CTErHOBUX KOMMOHEHTIB y 43 (86 %) Bunagkax
(t = 10,3; p < 0,05) Ha Yac BOCTILKEHHS KOMMOHEHTM
3anuwanucs crabinbHumu. Peunans HecTabinbHOCTI
piarHoctyBanmy 7 (14 %) Bunagkax y pisHi TepMiHv nicns
onepaLii, B 6 BUnagkax — HectabinbHicTb NepBuHHMX CK
(M’ATb NEPBUHHMX i3 LLEMEHTHUM TUMOM dhikcaLlii, OauH i3
6e3LemeHTHM TUNOM dikcavii Omnifit), B 1 Bunagky — He-
CTabinbHICTb NOAOBXEHOI PEBI3iHOI c1cTeMU 3 Ge3LEMEHT-
HAM TUNOM cpikcauii (ZMR Zimmer). Bunagku peumamsy
HecTabinbHOCTI 3aCTOCOBaHMX Npu peBisii K HaBeaeHo B
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mabnuui 5. 3a faHumK, Lo HaBeaeHi, BinbLUiCTb peunansie
HecTabinbHOCTi cTaHOBUNM nepBuHHI OK i3 LeMeHTHUM
Tunom dikcauii (5 (71,4 %) BuNaakis), LLO po3xuTanuch y
TepmiH 8o 10 pokiB. Tinbku y 2 BUNagKkax KOMMOHEHTV Bynu
3 6esuemMeHTHUM Tvnom doikcaui, ki po3xmTanmch y TEpMiH
fo 5 pokis, B 1 BMnagky HecTabinbHiCTb HacTana nicns
CVHTE30BaHOr0 NMEPUMPOTE3HOMO NEPENOMY, OTPUMAHOIO
BHacnigok OTT.

CepenHi nokasHyKkM TepMiHy (PYHKLIOHYBaHHS Ta Kirb-
kocTi 6anie 3a Harris Hip Score Ta oUiHIOBaHHSIM KriHiKu
HaBefeHi B mabrnuyj 6.

3a BiZOMOCTAMM, LU HABEAEH, CepenHil TepMiH DyHK-
LIOHYBaHHS CTEFHOBWX KOMMOHEHTIB i3 6€3LeMEHTHUM Tu-
nom cpikcaii, iMnnaHToBaHmX nig vac pesisii, —7,8 + 0,5
poky. CepenHst kinbkicTb 6anis 3a Harris Hip Score Ta
OLiHIOBaHHAM KniHiku JopiBHioBana 348,16 + 10,732 Ta
86,7 + 0,257 BignosigHo, TOGTO 3apeecTpyBany XOPOLLIA
pesynbrar.

CepepHin TepMiH OYHKLOHYBaHHS CTErHOBUX KOMMO-
HEHTIB i3 LEMEHTHIM TMMOM (hiKcaLlil, Lo iMNiaHTOBaHi nig
yac pesisii, aHanoriyHuit go besuemeHTHNX OK, ctaHoBKB
8,1 £ 0,5 poky. Kinbkictb 6anis 3a Harris Hip Score Ta
OLjiHIOBaHHSM KniHikn —326,12 + 13,3241290,2 + 0,235
BiiNOBIAHO; Pe3ynbTaT BU3HAYMUIIN K XOPOLLUHA.

OTxe, pe3ynbTaTi peBisiiiHoi 3amiHu HecTabinbHNX
®K KOMMNOHEHTaMM 3 LEMEHTHIM | 6e3LEMEHTHIM TUnamu
dhikcaulii He Manw BiporigHOI pisHuLi. Pelname acenTuyHoi
HecTabinbHOCTI AiarHoCTyBanu nuile y 7 Bunagkax, Tooto
14 % Big ycix pesisin. Y 43 (86 %) sunagkax (t = 10,3;
p < 0,05) Ha Yac UbOro JOCHIMKEHHS KOMMOHEHTMW 3anu-
Lanmcst CTabinbHUMK.

ToTanbHy acenTuyHy HectabinbHicTb 060X Kommno-
HEHTIB €HA0NPOTE3a KynbLUOBOro cyrnoba AiarHocTysanu
y 43 Bunagkax, 10670 27,2 % Bif yCiX BUNaaKiB Hecta-
6inbHocTi. Y 6 (14 %) BUNagkax BUMyYeHO eHAoNpoTE3N
3 3aHYpPEeHHSIM NPOKCMMArbHOTO BiAZiNny CTErHOBOI KiCTKM
B KyNbLUOBY 3anafuHy 3a Metogukot [ipanbcToHa. Y
37 (86 %) Bunapkax BWKOHanW peBi3iHy 3amiHy 060X
KOMMOHEHTIB, pisHuus BiporigHa (t = 9,5; p < 0,05).
CTpyKTypy peBi3ifHWX yTpyyaHb Y pasi ToTanbHOi HecTa-
6iNbHOCTI KOMMOHEHTIB €HAONPOTE3A KyNbLUOBOTO cyrroba
HaBefeHo Ha puc. 1.

3-NOMiK MavjeHTiB, SKMM BUKOHANW PEBI3iliHy 3amiHy
000X KOMMOHEHTIB, NEepPBUHHI CUCTEMU ANSi EHAONPOTe-
3yBaHHs 3actocyBanm B 17 (39,5 %) Bunagkax, pesigiiiHi
cuctemmn —y 20 (46,5 %). BiporigHe fOMiHyBaHHS NEBHOMO
TUNY 3aCTOCOBaHUX KOMMOHEHTIB HE BU3HAYMUIN.

Cepep 17 nauieHTiB, AKUM BUKOHANN PEBI3iliHy 3amiHy
KOMMOHEHTIB 3 iIMNIaHTaLIel0 NEPBUHHUX CUCTEM, Y S
(29,4 %) Bmnagkax 3actocyBanu obuaBa KOMMOHEHTM
3 LUeMeHTHUM Tunom dpikcadii, y 10 (58,8 %) — obu-
[iBa KOMMOHEHTN 3 He3LeMEHTHUM TunoM dikcaulii, y 2
(11,8 %) — npsmy ribpuaHy dikcauito (besuemeHTHA AK
i LemeHTHUI OK).

CTpyKTypy PEBIsifHNX YTPYYaHb i3 3aCTOCYBaHHSAM Nep-
BWHHUMX CUCTEM NPW TOTasbHiN HeCTabINbHOCTI KOMMOHEHTIB
€HonpoTe3a KyrbLLUIOBOro cyrnoba HaBeaeHo Ha puc. 2.

CTpYKTYpY PEBIifiHNX YTPyYaHb i3 3aCTOCYBaHHAM pe-
BI3i/iHMX CUCTEM NpK ToTasbHi HeCTabiNbHOCTI KOMMOHEH-
TiB €HOONPOTE3a KyNbLLOBOTO Cyrnoba HaBegeHo Ha puc. 3.

3a JaHumu, Wo HaeeeHi, 3-nomix 20 Bunagxie, komnm
BUKOHanNM peBi3iliHy 3amMiHy KOMMOHEHTIB i3 3aCTOCyBaH-
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Tabnuug 1. Po3noain pesisiiiHux yTpyvaHb npy acenTuyHin HectabinbHocTi AK

Tun dikcauii

Tun auetabynsipHoro komnol
MepBUHHMIA

LiemeHTHWi 21 35,6 2 33,3 23 354
BesLemMeHTHUiA 38 64,4 4 66,7 42 64,6
3aranom 59 90,8 6 9,2 65 100

Tabnuus 2. Bunagkv peumavsy HecTabinbHocTi AK

Yac nicns
onepauii, poku

Tun dikcauii 3aranom Bunagkis

LlemeHTHUI Be3uemeHTHuIA
a6e. | % S EE
0-1 5 238 - - 5 19,2
1-5 9 429 - - 9 34,6
5-10 7 33,3 2 40,0 9 34,6
MoHap 10 - - 3 60,0 3 11,6
3aranom 21 80,8 5 19,2 26 100

Tabnuuga 3. CepepHi nokasHWky TepMiHY (yHKLIOHYBaHHS Ta KinbkicTb 6anis 3a
Harris Hip Score Ta oujiHtoBaHHSM KriHikv nicns pesisii AK

Tun dpikcauii

CepepHi NoKasHNKK

TepMiH cyHKLiOHY- KinbkicTb 6anis
Harris Hip Score
50,200 + 0,115
87,600 + 0,256

OuiHIOBaHHA KNiHiKK
154,090 + 15,582

LlemeHTHMiA +
328,960 + 13,972

Be3lemMeHTHuI 82 + 05

Tabnuus 4. CTpykTypa peBigifiHUX yTpyyaHb Npy acenTuyHii HecTabinbHocTi PK

Tun chemopanbHOrO KOMNOHEHTa

MepBuUHHMI PeBi3iliHui nogoBxe-
KOMMOHEHT HUWIA MOHOGNOK
4u MoaynbHa

Tun dikcauii

a6c. % abc._|%
LiemeHTHui 17 447 3 25,0 20 40,0
BesLemMeHTHUiA 21 55,3 9 75,0 30 60,0
3aranom 38 76,0 12 24,0 50 100,0

Tabnuug 5. Posnogin Bunagkis peunamy HectabinbHocTi OK

TepMiH Tun dikcauii PK

a6c. | % a6c. | % E
0-1 1 20,0 - - 1 14,3
1-5 3 60,0 2 100 5 714
5-10 1 20,0 - - 1 14,3
Moxan 10 - - - - -
3aranom 5 71,4 2 28,6 7 100

Tabnuuga 6. CepepHi nokasHWky TepMiHY (yHKLIOHYBaHHs Ta KinbkocTi 6anis
3a Harris Hip Score Ta oujiHtoBaHHSM KriHikv nicns peBisii @K

CepefiHi NoKa3HUKM
KinbkicTb 6anis
Harris Hip Score OUiHIOBaHHA KNiHiKK

90,2 + 0,235 326,12 + 13,324
86,7 + 0,257 348,16 + 10,732

Tun dpikcauii
¢emopansHoro
KOMMOHeHTa

Tepmi
hYHKLIOHYBaHHSA

LlemeHTHMA 81 +05

Be3slemMeHTHuI 78 £ 05
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Puc. 1. CTpykTypa peBisiitH1X yTpyyaHb Npy TOTanbHili HeCTabinbHOCTi KOMMOHEHTIB erfonpoTe3a
KynbLLOBOTO cyrnoba.

®m 3amiHa NepBUHHUMU CUCTEMaMK
3amiHa peBigiiH1Mu cuctemamm

m Onepauist lpanscToHa

B Tot. 6e3UeMeHTHUI
ToT. LeMeHTHuiA

B Ti6puaHni

Puc. 2. CTpykTypa peBi3iiiH1X yTpy4yaHb i3 3aCTOCYBaHHAM MEPBUHHNX CUCTEM NN TOTambHil
HecTabinbHOCTi KOMMOHEHTIB eHoNpoTe3a KyrbLLOBOrO Cyrnoba.

W Pes. AK/Meps. CK

Mep. AK/ PeB. CK

Puc. 3. CTpykTypa peBisiliHuX yTpyyaHb i3 3aCTOCYBaHHAM PEBI3iiHUX CUCTEM MPU TOTambHi
HecTabinbHOCTi KOMMOHEHTIB eHoNpoTe3a KyrbLUOBOrO cyrnoba.

HAM peBisinHux cuctem, y 4 (20 %) 3aCToCcoBaHO PeBIsiliHy
aueTabynsapHy cuctemy B KOMBIHALi 3 NEepBUHHUM CTer-
HOBMM KOMMOHeHTOM, Y 16 (80 %) — pesisiiHuii nogos-
XEHWI CTErHOBMI KOMMOHEHT Y KOoMGiHaLii 3 nepBUHHIM
aueTabynsipHMM KOMMOHEHTOM. Bunagzkis ogHo4YacHoro
3aCTOCYBaHHS PEKOHCTPYKTUBHMX PEBI3iHMX CUCTEM 060X
KOMIMOHEHTIB 3a Nepiof CnocTepexeHHs He Gyno.

Peuwnamns HecTabinbHOCTI 3apeecTpyBanu y 8 Bunag-
kax, T0610 18,6 % BiA 3aranbHOI KinNbKOCTi TOTanbHOI
PEBI3iNHOI 3aMiHN KOMMOHEHTIB €HAONPOTESIB KyIbLUO-
Boro cyrnoba. AbcontotHa BiporigHa binbuicts (t = 7,3;
p < 0,05) — Bunapku 3i 3b6epexeHor0 CcTabinbHICTIO
komnoHeHTiB (35 (81,4 %) Bunagkis). CepenHs KinbKicTb
6aniB 3a Harris Hip Score Ta ouiHOBaHHAM KRiHikn —
338,12 + 11,4321a87,4 + 0,153 BignoBigHo; pe3ynsrat
BU3HAYEHO K JOBPHIA.
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3-nomix 8 BunagkiB NOBTOpHOI HecTabinbHOCTI M'ATb
(62,5 %) — npw TOTanbHOMY 3aCTOCYBaHHi NEPBUHHUX
KOMMOHEHTIB, Tpu (37,5 %) — TakoX NEPBMHHUX KOMMO-
HEHTIB, ane siki Bynu imnnaHToBaHi B KOMGiHaLii 3 peKoH-
CTPYKTUBHUMM.

He BCTaHOBMNW BIpOrigHY Pi3HWLO 3@ pesynbratamu
peBi3iHOI iMNNaHTaLji NPy 3aCTOCYBaHHI Tifbkv NEPBUHHIX
KOMMOHEHTIB | B KOMBIHAL|ii NePBUHHKX i3 PEBI3iINHIMM pe-
KOHCTPYKTUBHUMU CUCTEMaMM KOMMOHEHTIB y pasi ToTasb-
HOi HecTabinbHOCTi. Tak, cepeaHs kinbkicTb 6anis 3a Harris
Hip Score Ta ouiHOBaHHsAM KniHikv B pasi 3acTOCYBaHHS
NEPBUHHMX KOMMOHEHTIB cTaHoBWNa 326,12 + 12,411 Ta
82,3 + 0,341 signosigHo — pobpuii pesynetar. CepeaHs
KinbkicTb GaniB 3a Harris Hip Score Ta ouiHtoBaHHAM
KMiHiK NpyW 3aCTOCYBaHHi NEPBUHHUX KOMMOHEHTIB Y KOM-
6iHaLlii 3 peBisiiHIMN PEKOHCTPYKTUBHIMU AOPiBHIOBaNa
346,07 £ 13,131 1a 81,4 + 0,242 BignoBigHO; Lie TaKOX
[06puii pesynsrar.

06roBopeHHsA

Y XBOpUX i3 HECTABINBHICTIO aLeTabynsapHOro KOMNOHEHTa
pe3ynbTaTi PeBisiiHOI 3aMiHK Havkpalli npu aedekTax
KynbLUoBoi 3anaguHu |-l Tunis 3a Paprosky. Tak, yepe3
10 pokiB micns peBi3iHOT 3aMiHWM abcontoTHa GinbLUICTb
aueTabynsapHuX KOMNOHeHTIB (33 komnoHeHTw, 86,8 %)
3anuwanucs crabinsHumn (t = 9,3; p < 0,05).

PesyniraTi peBisiiHOI 3amiHn HecTabinbHUX hemoparb-
HWX KOMIMOHEHTIB KOMMOHEHTaMW 3 LLEMEHTHIM | 6e3LieMEHT-
HUM TUNamm ikcauii yepes 10 pokiB nicns peBisii BiporigHo
He BigpisHanucs. Peunans acenTuyHoOi HecTabinbHOCTI
BUSIBUIN Y 7 BUNaZKax, 3-NoMik HUX 5 (71,4 %) —i3LemeHT-
HUM TUMoMm dpikcauii. Y pasi ToTanbHoi HecTabinbHOCTI He Bu-
SBUIV PI3HWLIIO 33 pesynbTatamut PEBI3iNHOT iMniaHTaji npm
3aCTOCYBaHHi TiNbKv NEPBUHHUX KOMMOHEHTIB i B KOMOiHALii
MNepBUHHYIX i3 PEBI3iIIHAMM PEKOHCTPYKTUBHUMU CCTEMaMM
komroHeHTiB. Yepes 10 pokiB BU3Ha4Mnm BiporigHo BinbLue
(n = 35; 81,4 %) BunapkiB 3i 3bepexeHoto cTabinbHICTIO
komnoHeHTiB (t = 7,3; p < 0,05).

Peumnays HecTabinbHOCTi 0fHOO 3 KOMMOHEHTIB BU3Ha-
yunu y 8 Bunagkax, 10670 18,6 % Big 3aranbHoi KinbKOCTi
TOTaNbHOI PEBI3iiHOI 3aMiHM KOMMOHEHTIB. 3aCTOCYBaHHS
ANS PeBI3ii KOMMOHEHTIB i3 LEMEHTHUM TUMoM dbikcaLlii
marn BipOriaHO ripLui pesynstaTi NopiBHAHO 3 6e3LeMeHT-
HAMW Ta 3HAYHO MEHLUMIA TEPMIH (DYHKLIIOHYBaHHS.

BucHoBKU

1. AcenTuyHy HecTabinbHICTb KOMMOHEHTIB €HAOMPO-
Te3a OfIHOTO KyIbLLIOBOrO cyrnoba Busisunmn y 152 xsopux,
AkuM y 158 BUnaakax BUKOHaNM eHO0NPOTe3yBaHHS Kynb-
woBoro cyrnoba. TotanbHy HECTAbINbHICTb KOMMOHEHTIB
eHponpoTe3a BcTaHoBUnM y 43 (27,2 %), HecTabinbHICTb
auerabynspHoro komnoHeHTa —y 65 (41,1 %), HecTabinb-
HICTb CTErHoBOro komnoHeHTa —y 50 (31,6 %) Bunagkax.

2. Cepep HecTabinbHUX aLeTabynsipHUX KOMMOHEHTIB
[OMiHyBanu KOMNOHEHTY 3 6e3LeMeHTHUM TUNoM dpikcaui
(59 komnoHeHTiB, 54,6 %). 3-nomix HecTabinbHNX CTerHo-
BWX KOMMOHEHTIB JOMiHYBaNM KOMMOHEHTH 3 LIEMEHTHUM
Tmnom dikcauii (53 komnoHeHTn, 57,0 %). BinbLuicTb enpo-
npoTesiB fectabiniayBanack y nepiog Big 5 10 9 pokis nicns
onepallii npotesysaHHs (64 Bunagku, 40,5 %).
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3. Y xBopux i3 HecTabinbHicTi0 aueTabynspHoro
KOMMOHEHTa pe3ynbTaTv PEBI3iHOT 3amiHK HalkpaLLi npu
AedpekTax KynbLUooi 3anaguHu |-Il Tunis 3a Paprosky Ta
peBisiHili iMNnaHTaLii NepBUHHUX aLeTabynspHUX KoM-
MOHEHTIB 3 BeaLeMeHTHUM TunoM dikcauii. Tak, yepes 10
POKIB MiCNs PeBI3iiHOT 3amiHK abcontoTHa BinbLUICTb aue-
TabynsapHux komnoHeHTiB (n = 33; 86,8 %) 3anuwanmcs
crabinbhnmn (t = 9,3;p < 0,05). CepenHiii TepMiH (yHK-
LliOHyBaHHs aLeTabynspHUX KOMMOHEHTIB (MEPBUHHUX) i3
6e3ueMeHTHAM TnoM dpikcauii, iIMNnaHToBaHMX nig yac
pesisii, ctaHoBvB 8,2 + 0,5 poky, @ 3 LEMEHTHUM TUMOM
ikcauii —4,5 £ 0,5 poky.

4. PesynsTaTi peBisiHOI 3aMiHM HecTabinbHuX ge-
MOparnbHUX KOMMOHEHTIB KOMNOHEHTAMU 3 LEEMEHTHUM
i BeaLemeHTHUM Tunamm dikcauii yepes 10 pokie micns
peBiii BiporigHo He BigpisHanucs. Tak, cepenHin TepMiH
(pYHKLiOHYBaHHS! CTETHOBVX KOMMOHEHTIB i3 6€3LIEMEHTHNM
TMNOM chikcauii, iMnnaHToBaHWX Nig Yac peB.isii, CTaHOBKB
7,8 + 0,5 poky, 3 uemeHTHot0 (hikcauieto —8,1 + 0,5 poky.
Peunavs acenTnyHoi HecTabinbHOCTI BU3HAYUMK TiNbKK
B 7 BUMaZkax, 3-MoMik HuUX 5 (71,4 %) — 3 LEMEHTHUM
TMNOM dpikcaLji.

5. Y pasi ToTanbHoi HecTabinbHOCTI He BUSBUM
Pi3HULIO 3a pe3ynbTaTamu PeBisiiHoi iMnnaHTaLii npu 3a-
CTOCYBaHHI TifbKI NEPBUHHUX KOMMOHEHTIB i B KOMGiHaLii
NEPBUHHYIX i3 PEBI3IMHUMM PEKOHCTPYKTUBHUMM CUCTEMaMM
komnoHeHTiB. Yepes 10 pokiB BU3Ha4YMNM BiporigHo GinbLue
(n = 35; 81,4 %) Bunagkis 3i 30epexeHoto cTabinbHICTO
komnoHeHTiB (t = 7,3;p < 0,05). Peunams HecTabinbHocTi
O[HOTO 3 KOMMOHEHTIB BM3Hauvnu y 8 Bunapgkax, To6To
18,6 % Big 3aranbHOI KiNbKOCTI TOTaNbHOI PeBisifHOI 3a-
MiHW KOMMOHEHTIB.
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Cervical insufficiency (Cl) is one of the causes of preterm birth. The rate of Cl is higher in women after in vitro fertilization treatment
for infertility compared to the general population.

The aim. To assess the hormonal level in women with Cl and a history of anovulatory infertility in the second and third trimesters
of pregnancy in different management strategies for CI.

Materials and methods. 60 pregnant women with Cl who conceived through in vitro fertilization treatment for anovulatory infertility
were divided into two groups: in the | group (30 women), Cl was corrected only with cervical cerclage / pessary in the Il trimester
of pregnancy, in the Il group (30 persons), cervical cerclage / pessary was combined with vaginal progesterone 200 mg ones a
day until 34 full weeks of gestation. 30 pregnant women without Cl or infertility with the physiological course of pregnancy were
controls. The concentrations of estradiol, progesterone, placental lactogen, prolactin and cortisol were determined in the terms of
19-22 and 30-32 weeks of gestation in the maternal blood serum.

Results. In the patients with Cl at 19-22 gestational weeks, the estradiol and placental lactogen concentrations were slightly
lower in the | and Il groups than those in the control women, the level of progesterone was less in the | group by 13.44 %, in the Il
group —by 17.30 % (P < 0.05) compared to the controls; the levels of prolactin and cortisol in the I and Il groups were increased
significantly (P < 0.001). At 30-32 gestational weeks, the levels of estradiol (P < 0.05), progesterone (a decrease of 23.10 %,
P < 0.001) and placental lactogen (a decrease of 10.74 %, P < 0.05) were significantly less as compared to the physiological
ranges, while these parameters in the Il group patients were on the lower limit of normal. In the | group, the concentrations of
prolactin and cortisol were higher by 41.70 % (P < 0.001) and 27.36 % (P < 0.001), respectively, than the controls, in the I
group —only by 24.10 % (P < 0.05)and 13.70 % (P < 0.05), respectively.

Conclusions. In the women with cervical insufficiency after in vitro fertilization treatment for anovulatory infertility, the levels of
estradiol, progesterone and placental lactogen are not significantly different from physiological indices, but the prolactin and cortisol
concentrations are much higher. Adjunctive vaginal progesterone treatment to cervical cerclage/pessary in the third trimester of
pregnancy promotes the normalization of progesterone, estradiol and placental lactogen levels, the decrease in prolactin and
cortisol indices at 30-32 gestational weeks compared to the women with cervical cerclage/pessary alone.

OuiHIOBaHHA FOPMOHAALHOTO GOHY NpU PiSHUX METOAAX AiIKyBaHHA
icTmMiko-uepBiKaAbHOI HEAOCTATHOCTI B XXIHOK 3 aHOBYAATOPHUM 6e3nAipaAM
B aHaMHe3i

A. B. NaxapeHko, 0. M. MepxyAnuH

IcTmiko-LiepBikanbHa HegocTaTHicTb (ILH) — ogHa 3 npuunH nepepyacHux nonoris. Yactota IL|H Buwa B XiHOK nicns nikyBaHHS
6e3nninas 3a 4ONOMOrOK EKCTPaKopnopanbHOro 3ansligHEHHS MOPIBHAHO 3 MOKA3HUKOM Y nonynsuii 3aranom.

Meta po60oTu — OUHWNTK piBEHb TOPMOHIB Y XIHOK 3 ICTMIKO-LiepBikarnbHOW HEJOCTaTHICTIO 11 aHOBYNATOPHUM be3nnigasm B
aHamHesi y Apyromy Ta TpeTbOoMy TPUMECTpaX BariTHOCTi Npu PiHii TakTuui BegeHHs ILIH.

Marepianu Ta metoau. 60 BariTHUX i3 ILIH, B sikux BariTHiCTb HacTana nicns nikyBaHHsi aHOBYNSITOPHOro 6e3nninas 3a AONoMOorow
€KCTPpaKoprnopanbHOro 3anfigHeHHs), Noginunv Ha Agi rpynu: B | rpyni (30 nauieHTok) kopekLito ILIH BukoHany Tinbku HaknageHHsm
LiepBikanbHOro cepknsxa abo BCTaHOBMEHHAM akyLuepcbkoro necapis y Il Tpumectpi BaritHocTi; y Il rpyni (30 oci6), kpim Lepsi-
KanbHOro CEepKIsKa/aKkyLLepCbKOro necapisi, AOLATKOBO Npu3Hadany BariHanbHui nporectepoH no 200 Mr oguH pas Ha foby Lo
34 noBHux TvxHiB BariTHocTi. 30 BariTHUX 6e3 ILIH i 6e3nnigas 3 disionoriyHnm nepebirom BariTHOCTI BKIOUUIN B KOHTPOIbHY
rpyny. KoHueHTpalii ecTpagiony, nporecTepoHy, NaLeHTapHOro NTaKTOreHy, MPOnakTUHY Ta KopTuaony BuaHadanm B 19-22 i 30-32
TWXHI recTaulii B CpoBaTLLi KpoBi MaTepi.

Pesyniratu. Y 19-22 TwxHi BariTHOCTI B naujeHTis 3 ILIH koHUeHTpauii ectpagiony, nnaueHTapHoro naktorey B | i Il rpynax geLyo
HVDKYI, HIX Y XKIHOK KOHTPOMBHOI rpynK, piBeHb NporectepoHy Hkumi B | rpyni Ha 13,44 %, y Il rpyni —Ha 17,30 % (p < 0,05)
MOPIBHSIHO 3 KOHTPOIEM; KOHLIEHTpaLis nponakTuHy i koptuaony B | i Il rppynax ictotHo 36inblueHa (p < 0,001). Ha 30-32 TkHi
BariTHOCTi piBHi ecTpagiony (p < 0,05), nporectepoHy (3HmkeHHsi Ha 23,10 %, p < 0,001)i nnaueHTapHOrO NaKTOreHy (3HMKEH-
Hs Ha 10,74 %, p < 0,05) 3HauyLLO HWXYi NOPIBHSHO 3 (hisionoriyHMK napameTpamu, a B nauieHTis Il rpynu Li BenuinHm dynm
Ha HWKHBOMY PiBHI 3Ha4eHb HOpMW. Y | rpyni KOHLEeHTpaLi nponakTuHy Ta kopTusony Buwi Ha 41,70 % (p < 0,001)i27,36 %
(p < 0,001) BignosigHo woao Hopmu, Y Il rpyni — Tinbku Ha 24,10 % (p < 0,05)i13,70 % (p < 0,05).
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BucHOBKM. Y XiHOK 3 iCTMiKO-LiepBikanbHOI HELOCTATHICTIO MiCnst NikyBaHHs aHOBYNSTOPHOrO Be3nnifas LMsXoM eKCTpakopro-
panbHOro 3anmigHeHHs piBHI ecTpagiony, NPOrecTepoHy Ta niaLeHTapHOro NakToreHy iCTOTHO He BiAPi3HAKTLCS Bif (i3ionoriyHnX
MOKa3HWKIB, ane KOHLEHTpaLlii NponakTuHY 14 KOPTWU30MYy BIPOrigHO BULLi. [lofaTKoBe BUKOPUCTaHHS BariHanbHOrO NPOrecTepoHy Yy
Il TpmecTpi BariTHOCTI pa3oM i3 HaknagaHHAM LiepBiKanbHOrO CEPKIIsKy/aKyLIEPChKOro necapito Cnpusie Hopmarniaawii KinbkocTi
MpOreCTepoHy, ecTpagiony Ta NnaLleHTapHOro NaKTOreHy, 3MEHLLEHHIO MOKa3HUKIB NPONakTUHY 1 kopTusony B 30—32 TpkHi rectavii
MOPIBHSIHO 3 XiHKaMK, B SIKUX TiflbKW BCTAHOBINEHO LiepBikanbHUIA CepKshk/necapin.

OueHKa ropMoHaAbHOro GoHa NPU Pa3AUUHBIX METOAAX AeUeHUA UCTMUKO-LiePBUKAAbHOM Kntouesbie crosa:

UCTMUKO-
HEeAOCTaTOYHOCTH Y XXEHLUUH C aHOBYAATOPHbIM 6ecnnoauem B aHaMHe3e LepBIKansHas
H TATOYHOCTb,
A. B. NaxapeHko, 0. M. MepxyAnuH CAOCTATOUHOC
AeYeHve,
Mctmmko-LiepBuKkanbHas HepocTaTo4HocTb (MLUH) —onHa 13 npuumnH npexaeBpeMeHHbix pogos. YacTota VLIH Bbilue y KEHLMH MO-  LEPBUKaAbHbIN
Cne neveHns 6ecnnoams ¢ NOMOLLbI0 9KCTPaKopnoparbHOro OMOA0TBOPEHIS N0 CPABHEHWIO C rokasaTernem B O6LLEe MoNynaumn.  CEPKAsX,
Llenb pa6oTbl — OLEHUTL YPOBEHb FOPMOHOB Y XEHLUMH C MCTMUKO-LIEPBUKANbHOA HELOCTATOMHOCTBI) M aHOBYMATOPHBLIM zzyélg:p;;m
Hecnnoavem B aHaMHe3e BO BTOPOM W TPETbEM TPUMeECTpax GEPeMEHHOCTH NPY Pa3NUYHON TaKTUKE BEAEHWUS UCTMUKO-LIEPBU- 0 orecr:)Te 'OH
KanbHOW HeaoCTaTOYHOCTH. P POH.
Marepuans! u meTogbl. 60 xeHwuH ¢ VLIH, y koTopbIx 6epeMeHHOCTb HAcTynWna nocre neyYeHns aHoBynaTopHoro becnnoaus 3anopoxcKHil

C MOMOLLbK SKCTPaKOpPMopanbHOro ONfogOTBOPEHNS, pasaeneHbl Ha age rpynnbl: B | rpynne (30 nauuenTok) koppekums VLH
NpOBeAEeHa TONMbKO HaNMOXEHNEM LiepBUKaNbHOMO CEPKIsika UMK YCTaHOBKOI akyLepckoro neccapusi Bo |l Tpumectpe Gepemer-
HocTu; B |l rpynne (30 YenoBek) MOMMMO LiepBUKaNbHOTO CEPKIIsHKa/akyLLEepPCKoro Nneccapus AONOHATENbHO HasHavanm Barvi-
HanbHbI nporecTepoH no 200 Mr oavH pa3 B AeHb 10 34 nonHbix Heaenb 6epemerHocTH. 30 6epemeHHbIx 6e3 VLIH 1 6ecnnogus
€ (hU3MONOrMYECKNM TeYeHNEM GEPEMEHHOCT COCTaBUIM KOHTPOIbHYO rpynny. KOHLEHTpauun acTpagmona, NporecTepoHa,
nnaLeHTapHOro NakToreHa, NponaKkTuHa 1 kopTuaona onpeaensnm B 19-22 n 30-32 Heenw rectawmm B CbIBOPOTKE KPOBU MaTepM.

MEAULIMHCKHI XYPHaA.
2021. T. 23, Ne 1(124).
C. 98-104

Pesynerarthl. B 19-22 Hepenv 6epemeHHocTY y naumeHTos ¢ MLIH KoHUEeHTpauum scTpagmona, nnaleHTapHoro naktoreHa B |
1 Il rpynnax HeCKONbKO HIKe, YEM Y KEHLLMH KOHTPOMBHOM rpymnnbl, YypoBEHb NporectepoHa Hike B | rpynne Ha 13,44 %, Bo Il
rpynne —Ha 17,30 % (p < 0,05) no cpaBHEHMIO C KOHTPONEM; COAepXaHue npornakTuHa v koptusona B | 1 Il rpynnax 3Hauu-
TenbHO yBenunyeHo (p < 0,001). Ha 30-32 Hepene 6epemeHHOCTM ypoBHM acTpaauona (p < 0,05), nporectepoHa (CHUXeHMe
Ha 23,10 %, p < 0,001) n nnaueHTapHoro nakToreHa (cHuxeHue Ha 10,74 %, p < 0,05) 3HaYNTENBHO HUXKE MO CPABHEHMIO C
¢hranonornyeckummn napameTpam, a y nauneHToB |l rpynnbl 3T BENNUMHBI ObInn Ha HXKHEM YPOBHE 3Ha4eHWin HopMbl. B | rpynne
KOHLIeHTpaLwmn nponakTuHa u koptuaona Beiwe Ha 41,70 % (p < 0,001)n 27,36 % (p < 0,001) COOTBETCTBEHHO MO CPABHEHMIO
¢ HopMoti, Bo Il rpynne — Tonbko Ha 24,10 % (p < 0,05)n 13,70 % (p < 0,05).

BbIBOAbI. Y KEHLUMH C MCTMUKO-LIEPBUKANBHON HEJOCTATOMHOCTbIO MOCHE NEYeHUs aHOBYNSTOPHOTO Becnnoams nyTtem aKc-
TpakopropanbHoro OnnoAoTBOPEHNS YPOBHM 3CTpajmnona, NporecTepoHa v niaLeHTapHoro JlakToreHa CyLIECTBEHHO He OTnu-
YaKoTeA OT PU3MOMNOMMYECKUX NOKa3aTeneil, Ho KOHLEHTPaLMM NPoMnakTHa 1 KopT3ona 3HauMTenbHO Boille. [JononHuTensHoe
VCMIONb30BaHMe BRaranvLHOro nporecTepoHa B |1l TpumecTpe 6epeMeHHOCTV BMECTE C HanoXeHnem LiepBUKarnbHOTO cepkrshka/
aKyLLepCKoro neccapus CriocobCcTBYET HOPManM3aLmMi KOM4ecTBa NPOrecTepoHa, 3CTPaavona M NiaUeHTapHONo NTaKToreHa,
YMeHbLUEHIO MokasaTenen nponakTHa u koptusona B 30-32 Hepenu recTauui o CPaBHEHWMIO C XKEHLLMHAMM, UMEOLLMMA
TOMBKO LiepBUKarbHbIA CepKnshi/neccapuii.

Preterm labor and pregnancy loss remain major challenges
for practical obstetrics. Among the most common risk factors
are statuses following a spontaneous preterm delivery,
medically indicated preterm birth or conization of the cervix;
an interpregnancy interval of less than 12 months, young
maternal age under 18 years old, bacterial vaginosis,
asymptomatic bacteriuria, vaginal bleeding during gestation,
etc. [1]. Also, the main reasons of the pregnancy loss include
cervical insufficiency (Cl), large uterine fibroid, threatened
miscarriage related to chorionic or placental abruption, a
prior history of multiple pregnancy loss, injuries to the uterine
cervix [2]. Besides, it was established that the risk of preterm
birth even in singleton gestation is associated with additional
reproductive technology, particularly, with in vitro fertilization
(IVF) and intracytoplasmic sperm injection compared with
spontaneously conceived pregnancy [3].

Clis a known risk factor for preterm labor. Its frequency
is about 1 % of all pregnancies [4], but its prevalence is
greater in the women after in vitro fertilization (IVF) reaching
9.7-14.4 % [5]. Usually, it is diagnosed in the second tri-
mester of pregnancy and associated with cervical trauma
during the previous labor, operations, or cervical manipula-
tions [6]. Currently, the concept of a short cervix is commonly
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used in the obstetrical practice. It is generally defined as
the uterine cervical length less than 25 mm by transvagi-
nal ultrasound [7]. Ordinarily, the short cervix may lead to
the preterm birth. The management strategy for pregnant
women with Cl has remained constant for many years.
Typically, this pathology is corrected with cervical cerclage
(prophylactic or rescue) or cervical pessary [8-10]. In resent
years, the administration of vaginal progesterone alone or
in a combination with cervical cerclage/pessary has been
discussed in the treatment for women with short cervix and
Cl at low or high risk of preterm birth [7,11].

Aim
To assess the hormonal level in the women with Cl and
a history of anovulatory infertility in the second and third

trimesters of pregnancy in different management strategies
for Cl.

Materials and methods

The study included 60 pregnant women with Cl who con-
ceived after the treatment for anovulatory infertility through
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Table 1. Reproductive anamnesis of the previous pregnancies in the examined

patients (abs., %)

Reproductive data 1 group 1l group Control group
(n = 30) (n = 30) (n = 30)

Previous labor, total:
term
preterm
Miscarriage
Missed abortion
Molar pregnancy
Induced abortion
Ectopic pregnancy

2(6.67) 3(10.00) 10 (33.33)
2(6.67) 2(6.67) 10 (3.33)
- 1(3.33) -
5(16.67) 4(13.33) 2(6.67)
1(3.33) 2(6.67) -

= 1(3.33) =
3(10.00) 2(6.67) 2(6.67)
1(3.33) 4(13.33) =
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IVF. All these patients received progesterone until 20-22
weeks of pregnancy (vaginal micronised progesterone
200-800 mg with tapering of the dose over the second
trimester) and were divided into two groups according to
the treatment type for Cl. The | group involved 30 women
in whom Cl was corrected only with cervical cerclage or
cervical pessary in the second trimester of pregnancy. In
30 persons of the Il group, the cervical cerclage or cervical
pessary was combined with vaginal micronised progeste-
rone 200 mg ones a day until 34 full weeks of gestation. 30
pregnant women without CI or infertility with the physiolo-
gical course of pregnancy were controls.

The results of randomized clinical trials and meta-
analysis performed by R. Romero et al. demonstrated that
vaginal progesterone leads to a significant 44 % decrease
in preterm birth in high-risk for this entity women with a sin-
gleton pregnancy as well as the lower frequency of neonatal
mortality and morbidity, and rates of admission to the neo-
natal intensive care unit at term less than 33 weeks’ ges-
tation [12]. In addition, the analysis of the results including
36 randomized controlled trials established the benefits of
vaginal progesterone in a reduction in the risk of preterm
labor. The use of vaginal progesterone for high-risk women
was associated with a significant reduction in the rate of
preterm birth at less than 28 and 34 weeks’ gestation and
in the frequency of infant birth weight less than 2500 g,
neonatal death, necrotising enterocolitis and other neonatal
morbidities [13]. The results of these and similar studies
prompted us to prescribe vaginal progesterone until 34 full
weeks of gestation.

Clwas diagnosed according to transvaginal ultrasound
measurements — the uterine cervical length of 25 mm and
less and the cervical funneling progression to a V-shaped
funnel by 40 % or more [14]. Infertility was detected on
the World Health Organization’s recommendations [15].
The diagnosis of placental dysfunction was based on a
combination of the results of ultrasound placental para-
meters (localization, volume, thickness, degree of maturity,
presence of infarcts, calcification) and Doppler examination
of placental and uterine artery blood flow velocity, presence
of fetal growth restriction. The ultrasound examination was
carried out with the help of an ultrasound machine Voluson
730 Pro.

Inclusion criteria: singleton pregnancy, Cl, infertility
associated with anovulation, written consent to participate
from a patient. Exclusion criteria: multiple pregnancy,
antiphospholipid syndrome, thrombophilia, pregnancy
complicated by ovarian hyperstimulation syndrome, cyto-
genetic causes of pregnancy loss after IVF, male infertility,

connective tissue dysplasia, increased risk for fetal chromo-
somal abnormalities according to first- or second-trimester
genetic screening. The study was carried out in the City
Clinical Perinatal Centre (lvano-Frankivsk, Ukraine) and
approved by the Ethics Commission at Ivano-Frankivsk
National Medical University (protocol 97/17, 19.10.2017)
in accordance with the Declaration of Helsinki.

Maternal serum hormone concentrations were de-
termined by ELISA method using test system kits on an
“IMMULITE 2000 Systems Analyzer” (Siemens). We
measured the levels of estradiol, progesterone, placental
lactogen, prolactin and cortisol at 19-22 and 30-32 weeks’
gestation with reagents “IMMULITE 2000 Estradiol”,
“IMMULITE 2000 Progesterone”, “lIMMULITE 2000 Placen-
tal lactogen”, “IMMULITE 2000 Prolactin” and “IMMULITE
2000 Cortisol”, respectively. The hormonal levels in the | and
Il groups were assessed relative to the control group results
which were taken as normal indicators in the corresponding
gestational age.

The statistical results were calculated in the program
Statistica 6.0. The data of the arithmetic mean value, ave-
rage standard error, criterion ¥ (chi-square test with Yates
correction), the nonparametric Mann-Whitney test (to
compare two independent groups by a single feature) were
used. The difference between the values was considered
statistically significantat P < 0.05.

Results

The mean age of the patients in the 1 (30.67 + 0.92 years
old, P = 0.02) and Il (32.17 + 0.63 years, P < 0.001)
groups was statistically higher than in the control individuals
(27.30 £ 0.92 years). Equal proportions of women in all
groups presented with their first pregnancy —21(70.00 %)
in the | group, 18 (60.00 %) - II, and 17 (56.67 %) —
in the control group; with their second pregnancy — 4
(13.33 %), 6 (20.00 %) and 8 (26.67 %) individuals,
respectively, with the third pregnancy — 5 (16.67 %), 6
(20.00 %)and5(10.00 %)women, respectively. However,
primiparous women predominated among those with Cl and
anovulatory infertility compared to the control subjects. 28
(93.33 %) patients in the | group were primiparous that was
1.47 times more (x? = 6.28, P < 0.05) than in the control
group (19 women, 63.33 %), 27 (90.00 %) persons —
in the Il group, 1.42 times more (x? = 4.56, P < 0.05)
compared to the controls. Multiparous women constituted
2 (6.67 %), 3 (10.00 %) and 11 (36.67 %) individuals in
the I, Il and the control groups, respectively. The outcomes
of the previous pregnancies are demonstrated in Table 1.

The first half of pregnancy was complicated by threate-
ned spontaneous abortion before 12 weeks of gestation in
18 (60.00 %) women in the | group and 23 (76.67 %) —in
the I, after 12 weeks of gestation —in 18 (60.00 %) and 14
(46.67 %) individuals, respectively. In the control group, 1
(3.33 %) person had early threatened spontaneous abor-
tion, 2 (6.67 %) - late threatened spontaneous abortion.

Extragenital diseases were diagnosed more often in
the | and Il groups compared to the control one. Renal
pathology was detected in 5 (16.67 %) persons in the |
group and 2 (6.67 %) —in the II, gastrointestinal patholo-
gy —in8(26.67 %)and11(36.67 %)women, respectively,
overweight and obesity —in7(23.33 %)and 9(30.00 %),
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Table 2. The hormone concentration in the examined women

Hormone, units I group (n = 30) Il group (n = 30) Control group (n = 30)
19-22 weeks |30-32weeks [ 19-22weeks ____[30-32weeks [ 19-22weeks ___[30-32weeks |

9345.67 + 207.76
4572 + 2.95
252 £ 017
277.10 + 13.70°
573.36 + 23.07°

15293.77 + 530.97°
82.28 + 3.79°

6.48 + 0.21°
387.30 + 13.36°
715.28 + 18.26°

9140.57 + 343.92
43.68 + 2.53*
2.55 + 0.13
261.04 + 15.72*
593.75 + 26.83°

16087.07 + 360.25
95.75 + 4.89

6.81 £ 0.25
339.20 + 16.69°
638.57 + 25.93°

9826.43 + 286.38
52.82 + 3.18
2.86 + 0.19
162.33 + 10.76
409.04 + 25.09

16715.07 + 305.04
106.99 + 4.93
726 £ 0.28
273.32 + 15.56
561.64 + 22.04

Estradiol, pg/ml
Progesterone, ng/ml
Placental lactogen, mg/L
Prolactin, ng/ml

Cortisol, nmol/L

o: significance of the difference in the indicator relative to the control group (P < 0.05); *: significance of the difference in the indicator relative to the control group (P < 0.01);

°: significance of the difference in the indicator between the I and Il groups (P < 0.01).

respectively. Only 1 (3.33 %) control person had renal
disease, 4 (13.33 %) — gastrointestinal pathology and 3
(10.00 %) — overweight and obesity. It is worth drawing
attention to the prevalence of thyroid diseases among
the individuals with Cl and infertility. Pathology of thyroid
gland was statistically more often in the | group of patients
(n =9,30.00 %) than that in the control women (n = 1
(3.33 %; x> = 5.88,P < 0.05)),and 6 (20.00 %) persons
in the Il group were diagnosed with thyroid diseases.

At 19-22 gestational weeks, the maternal serum estra-
diol concentration in the | and Il group patients was slightly
lower than that in the control women, but the results were not
significant (Table 2). A 13.44 % decrease in progesterone
levels was in the | group as compared to the controls and
it was more pronounced to 17.30 % (P < 0.05) in the II
group. The differences in the placental lactogen levels in
the women with Cl and infertility were also insignificant
indicating an 11.89 % and 10.84 % decrease relative to
the controls. At the same time, a significant increase was
estimated regarding the prolactin and cortisol concentra-
tions. The prolactin elevationwas 70.70 % (P < 0.001)and
60.80 % (P < 0.001) in the I and Il groups, respectively,
compared to the control index. The cortisol concentrations
were 40.17 % (P < 0.001) and 45.16 % (P < 0.001)
higher in the | and Il group women, respectively, than in
the controls.

At 30-32 gestational weeks, we found considerable
changes in estradiol and progesterone levels in the pa-
tients without adjunct progesterone treatment relative to
the physiological index. Indeed, the maternal estradiol
concentration was statistically less in the I group (P < 0.05)
in contrast to the estradiol level in the Il group (P > 0.05).
The analogous situation occurred in the progesterone
level. If the maternal progesterone concentration was
significantly 17.30 % lower than the control index in the Il
group at 19-22 gestational weeks, it was slightly 10.51 %
(P > 0.05) lowered at 30-32 gestational weeks. However,
this hormone level was markedly decreased by 13.44 %
in the | group at the pregnancy period between 19 and 22
weeks and by 23.10 % (P < 0.001) at the 30-32 ges-
tational weeks in comparison with the controls. A similar
trend was observed in placental lactogen concentration. At
the 30-32 gestational weeks, its level in the Il group was
around the ranges of the control women. Meanwhile, it was
significantly 10.74 % (P < 0.05) decreased in the patients
of the | group compared to the controls. The dynamics of
prolactin in the | group demonstrated its higher level than
thatin the Il and control groups. In the patients with Cl with-
out progesterone intake, the concentration of this hormone
was 41.70 % (P < 0.001) greater than that in the control
women, whereas the maternal prolactin concentration in
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the Il groupwas only 24.10 % (P < 0.05) higher compared
to the controls. In addition, this hormone concentration was
also statistically significantly different (P < 0.05) between
the persons of the | and Il groups. At 30-32 gestational
weeks, the cortisol concentration was higher by 27.36 %
(P < 0.001)in the persons of the | group, by 13.70 % (P <
0.05) —inthe Il group compared to the physiological index.
The maternal cortisol parameters were also significantly
different (P < 0.05) between women of the two groups.

The role of estradiol during pregnancy is very important.
At the beginning of the gestation, it promotes endometrium
transformation and implantation of the gestational sac,
formation of the chorionic villi. Estradiol also contributes to
the formation of blood vessels in the chorionic villi —angio-
genesis and vasculogenesis, supports the steroid produc-
tion, increases the uterine artery blood flow velocity, induces
mammary gland for lactation, and increases the uterine
activity [16]. The level of estradiol during pregnancy may
indicate the development of placental dysfunction [17].

Some researchers demonstrated the elevated levels of
prolactin and cortisol in the blood serum of pregnant women
after the treatment for infertility with additional reproductive
technology [18]. The scientists determined the higher levels
of stress, particularly, state and trait anxiety levels in these
patients compared to pregnant women who conceived
naturally, thus, cortisol and prolactin were considered to
be stress-associated hormones.

Among complications in the second half of pregnancy,
the threatened preterm labor was diagnosedin 17 (56.67 %)
women in the | group and 11 (36.67 %) — in the Il one,
placental dysfunction —in 20 (66.67 %) and 12 (40.00 %)
individuals, respectively, oligohydramnios —in 5 (16.67 %)
and 1 (3.33 %), polyhydramnios — 7 (23.33 %) and 2
(6.67 %), small-for-gestation-age fetus — 7 (23.33 %) and
3 (10.00 %), respectively, fetal growth restriction — in 3
(10.00 %) women in the | group only. In the control group, 6
(20.00 %) women had placental dysfunction, 2 (6.67 %) —
threatened preterm labor,and 1 (3.33 %) —small-for-gesta-
tional-age fetus. 23 (76.67 %) pregnant women underwent
spontaneous labor at term in the | group, 27 (90.00 %) —II
group, 30(100.00 %) controls; preterm labor —7 (23.33 %)
individuals in the | group, 3 (10.00 %) —in the Il group. The
labor was by cesarean section in the majority of women of
the | group — 20 (66.67 %) and in 14 (46.67 %) subjects
of the Il group, vaginal delivery was in 10 (33.33 %) and 16
(53.33 %) persons, respectively, among them 1 (3.33 %)
patient in the | group and 2 (6.67 %) in the Il group had
vacuum-assisted vaginal delivery. The main indications for
cesarean section in both groups were associated with fetal
distress. Fetal distress during pregnancy was an indication
for surgery in 11 (36.67 %) women in the | group and 4
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(13.33 %) —inthe Il fetal distress during the first period of
labor — 9 (30.00 %) and 8 (26.67 %) persons, respective-
ly; one (3.33 %) patient in the Il group was also operated
due to discoordination of contractile uterus activity and one
(3.33 %) —forcombined indications (preeclampsia progres-
sion, the first pregnancy after the age of 35 years following
infertility treatment).

In the control group, only two (6.67 %) pregnancies
ended by cesarean section (because of ineffective treatment
for decreased uterine contraction strength and fetal distress
in the first period of labor), that was 9.99 (x> = 20.74,
P < 0.001) and 6.99 (x> = 10.31, P = 0.001) times less
thanin the | and Il groups, respectively. In the control group,
28 (93.33 %) patients delivered vaginally.

Discussion

Preterm birth may be related to bacterial inflammation,
decidual bleeding, vascular diseases, decidual senescence,
impaired maternofetal immune tolerance, “functional”
progesterone withdrawal or overstretching of the myome-
trium [1]. The most common causes of short cervix are a
suspension of progesterone action, congenital short cervix,
cervical surgery, Cl, infection, history of a previous preterm
birth and others [12].

The management for Cl patients depends on many
factors and includes the timely diagnosis and individual
approach. It is considered that surgical correction for Cl
has benefits before 24 weeks of pregnancy with additional
indomethacin intake 48 hours prior to the procedure; in
diagnosis of Cl at a later gestational age, a cervical pessary
placement with intravaginal micronized progesterone is
recommended [19]. Nowadays, there is a discussion about
the benefits of vaginal progesterone use versus cervical
cerclage in the cases of short cervix [20]. The analysis of
33 pregnant women diagnosed with a short cervix (a mean
cervical length of 12.09 mm) demonstrated that adjunct
vaginal progesterone treatment to cervical cerclage was
found to prolong the pregnancy (36.36 weeks) compared to
the individuals with cervical cerclage alone (32.36 weeks,
P = 0.0036), and also was associated with higher birth
weight (P = 0.0065) [21]. A group of scientists performed
a meta-analysis including 5 trials and 419 women with
singleton gestation and a short cervical length and without
prior preterm birth that demonstrated the effectiveness of
cervical cerclage in the cases of 10 mm cervical length
and less compared to cervical length of 25 mm [22]. A
similar effectiveness of cervical cerclage, cervical pes-
sary or vaginal progesterone was found in women with
singleton pregnancy and the history of preterm labor and
short cervix in terms of perinatal losses, neonatal morbidity
and preterm labor [11]. Investigators of 5 trials comparing
vaginal progesterone to placebo (265 women) and 5 com-
paring cerclage to no cerclage (504 women) in patients
with a sonographic short cervix [23] concluded that vaginal
progesterone and cervical cerclage are equally effective
for preventing preterm birth in women with singleton preg-
nancies diagnosed with a short cervix on second-trimester
transvaginal sonography. The similar results demonstrating
almost equal efficacy of cervical cerclage, cervical pessary
or vaginal progesterone in women with a short cervix
were obtained in the multicenter randomized controlled

trial [7]. An examination of women with Cl and a cervical
length less than 15 mm, isthmic uterine fibroids and a
history of obstetric complications confirmed the benefits of
the cervical cerclage and vaginal progesterone treatment,
and an intervention by the Arabin cervical pessary inser-
tion reduced the rate of preterm delivery by 1.7 times. A
combination of the two methods (cervical cerclage/Arabin
pessary with vaginal progesterone adjunctive therapy) in
patients at high risk of preterm labor lead to term delivery
in 70.4 % of the cases [2].

Insufficient progesterone level was also found in pa-
tients with Cl in the second and third trimesters of pregnancy
[24]. Besides that, there are data that progesterone meta-
bolites detected at the late first trimester or early second tri-
mester may serve as markers for delivery prior to 32 weeks
[25]. Low maternal progesterone concentration was found
to be associated with preterm labor and cervical ripening
[12]. Higher levels of maternal serum prolactin and cortisol
were observed among patients with disorders of cervical
obturation [26] as well as in women after intervention of
additional reproductive technology in the first, second and
third trimesters of pregnancy [18]. Our results match these
data and demonstrate the insufficiency of progesterone in
the second trimester in the women with Cl after IVF as well
as higher maternal prolactin and cortisol concentrations in
these persons. Both adjunctive micronized progesterone
(vaginal or sublingual form) treatment to arginine glutamate
before 34-35 weeks and Cl correction (cervical cerclage/
pessary) in women with Cl can lead to a decrease in
preterm birth rate and placental dysfunction [24]. Our study
showed that adjunctive vaginal progesterone treatment to
cervical cerclage or pessary in the women with Cl after IVF
increases the progesterone concentration and promotes
normalization of prolactin and cortisol in the third trimester
of pregnancy. That may lead to lower rate of pregnancy
complications associated with progesterone insufficiency
and elevated prolactin and cortisol concentrations. We
have not found the scientific publications about the detailed
mechanisms of vaginal progesterone adjunctive action on
the other hormone levels in pregnant women. Nevertheless,
it was studied that, for example, placental disorders were
associated with deficiency of placental lactogen, which may
be an indicator of placental insufficiency [17]. One of the ex-
planations of progesterone significance during pregnancy
is related to its anxiolytic and sedative effects resulting in
a decrease in stress and anxiety levels in a woman, thus
reducing a concentration of stress-associated hormones,
including prolactin and cortisol.

Conclusions

1. There were no significant changes in estradiol,
progesterone and placental lactogen concentrations in
the second trimester of pregnancy in the women with
cervical insufficiency after in vitro fertilization treatment for
anovulatory infertility (P > 0.05). The levels of these hor-
mones were slightly less than the control indices. However,
maternal prolactin (by 60.80-70.70 %) and cortisol levels
(by 40.17-45.16 %) were much higher than the physiolo-
gical ranges (P < 0.05).

2. In patients after in vitro fertilization treatment for
anovulatory infertility with adjunctive vaginal progesterone
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treatment to cervical cerclage / pessary for cervical insuffi-
ciency, the progesterone level reached the normal indices
(10.51 % less than the physiological ranges, P > 0.05)
at 30-32 gestational weeks, whereas in women without
adjunctive progesterone treatment, this hormone con-
centration in the third trimester was 23.10 % (P < 0.05)
decreased compared to the controls. In addition, adjunctive
use of vaginal progesterone led to normalization of placental
lactogen, lower indices of prolactin and cortisol compared to
the women with cervical cerclage / pessary alone.

Prospects for the further research. It seems perspec-
tive to perform a detailed analysis of neonatal outcomes in
patients with different management strategies in CI after
IVF treatment for anovulatory infertility.
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MoaeAb KOMNAEKCHOI peabinitauii xBopux Ha npocTy Gpopmy LWK30PpeHii

B. B. YyryHo@AF, B. 0. Kypuno @&, B. A. Mipany6Hnin©BP, C, M. KanuriHa(2*¢

3anopisbKnil AEPXaBHUI MeAUUHWIA YHIBEPCUTET, YKpaiHa

A - KOHLIeNLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs c1atTi; E - peparyBaHHs cTatTi;
F - octatouHe 3aTBEPAXEHHS CTaTTi

[McuxocoujanbHa peabinitais ocid i3 NCUXiYHMMKM NOPYLIEHHAMM — OAVH i3 NPIOPUTETHUX HANPSAMIB AOCTiZKeHHs B cydacHomy  KarouoBi cnosa:
neuxiaTpUiHOMy Anckypci. Knto4oBuM y po3B’sidaHHi Liei npobnemm e MynsTuancumniiHapHui nigxig, y pamkax sikoro CTae MoX-  LIN3oppeHis,
nMBWM NifBIP KOHrPYEHTHUX peabiniTaLiiH1X i NCMXOOCBITHIX METOAVK i3 ypaxyBaHHSAM KMiHIKO-NCUXOMATONONYHOMO HAMOBHEHHS  NcuXiaTpis,
Z0CnimKyBaHOI HO30M10r4YHOT hopMU. Y LIbOMY KOHTEKCTI 0COBMMBOI yBaru 3acnyroBytoTb NCUXIYHi NOPYLUEHHS EHAOTEHHO-NpoLe-  peabinitaLlis,
CyarbHOro CMeKTpa, L0 XapaKTepu3yrTbCs HaBULLMM PIBHEM COLlianbHOI Ta TPYAOBOI Ae3a4anToreHHOCTi. ncuxotepanis,
MeTa po6oTu — focnianTy eheKkTUBHICTL po3pobrieHoi Moaeni KOMMEKCHOI ecMxocoLjanbHoi peabinitaLlii XBopux Ha WK3odpeHito. eprorepani.
Marepianu Ta metogu. Ha 6a3i KHIM «ObnacHuit kniHiyHwii 3aknag 3 HapaHHs neyxiatpuyHoi gonomorny 30P obetexunu 80 3anopiabKuii

XBOPUX Ha MPOCTY (hopMy LUM3OPEHiT Ha amBynaTopHOMy eTari likyBaHHS A71st HACTYNHOTO AOCTAKeHHS. KniHiuHa [jarHOCTUKE e auunmii ypHan.
MCUXiYHOI naTonorii 3aiicHeHa BiANOBIAHO 4O AMdepeHLinHo-aiarHocTuyHMX kputepiis MixHapogHoi knacudikauii xsopod 10 2021. T. 23, Ne 1(124).
nepernsgy. Kputepii 3anyyeHHs nig Yac (hopMyBaHHS KOHTUHIEHTY AOCIMKEHHS: HAasBHICTb iH(POPMOBAHOI 3rogn Ha yyactb,  C.105-110
BIACYTHICTb TSHKKOT COMATUYHOT MaTonorii Ta BifOMOCTEN MPO YEPEnHO-MO3KOBI TPaBMI B aHaMHesi. [Ins aHarisy eeKTUBHOCTI g oo
po3pobneHoi Mogeni KOHTUHIEHT JOCTIKEHHS NOAINMAM MeTOLOM paHaomisauii Ha rpyny gocnigxerHs (T) — 40 xBopux, 9Ki  malakhova sn@ukr.net
OTpUMYBarnM KOMMIEKCHY Tepanito B pamkax po3pobrneHoi mogeni ncuxocouiansHoi peabinitaii, Ta rpyny nopisHsHHs (1) — 40

XBOPUX, SIKi OTPUMYBANu MikyBaHHS BiAMNOBIAHO 40 YMHHWX MPOTOKOIB.

Pesynbrari. Ha 3acagax cchopmoBaHux NpUHLMNIB NcuxocoLianbHoi peabinitadii XxBopyx Ha npocTy opmy LUM30dpeHii 3re-
HepyBanu KOMMMeKCHy Mogenb nevxopeabinitauiiHoro cynpoBody LibOro KOHTUHIEHTY XBOPYWX, L0 BKMOYana YoTvpu etanu:
ncuxoghapMakomnoriyHuni, CIMENHOT iIHTEPBEHLLT, KOTHITUBHO-MOBEAIHKOBUIA Ta eproTepaneBTUYHNNA.

MMig yac aHanisy edheKkTUBHOCTI Mogeni BCTaHOBUMM CTATUCTUYHO 3HadyLLi po3bixHocTi (p < 0,05) Mix cepeaHiMu nokasHUkamm y
rpynax JOCnigXeHHs 3a KpUTepisMm coLlianbHO KOPUCHOI AiSnbHOCTI, BKMtoYatoun poboTy Ta HavaHHs (4,18 + 0,251 3,33 £ 0,27
6anay [ i [T BignoBigHO), Ta CTOCYHKIB i3 6rin3bkMK Ta iHWKMX collianbHuX BigHOCUH (4,35 + 0,24 Ta 3,60 £ 0,25 6ana y I i
['T1 BignogigHo). 3a kpuTepiamu Jornsay 3a cobot Ta NOBEHKM, O NOPYLLYE CMOKiA OTOYEHHS Ta € arpecuBHOK, He BUSIBUNMN
BIpOriZHY PI3HULIO Y rpynax CnoCTEPEXeHHS.

BucHoBku. CchopmyntoBanu npuHLMNK, po3pobuni il foBenu edheKTUBHICTb KOMMIIEKCHOT MOAENI NCUxocoLianbHoi peabiniTaii
XBOPUX Ha NpocTy hopMy Lwn3odpeHii y cdepax cowianbHO KOPUCHOT AisnbHOCTI (HaBYaHHA Ta poboTa) Ta coLlianbHMX BiBHOCHH,
LU0 Aaro 3Mory nominwnT edeKTUBHICTL Tepanii.

Model of complex rehabilitation for patients with a simple form of schizophrenia Key words:
schizophrenia,
V. V. Chuhunov, V. 0. Kurylo, V. L. Pidlubnyi, S. M. Kanyhina psychiatry,

rehabilitation,
Psychosocial rehabilitation for patients with mental disorders is one of the priority areas of scientific research in modern psychiatric  psychotherapy,

discourse. The key to solving this problem is a multidisciplinary approach, within which it becomes possible to select congruent  occupational
rehabilitation and psychoeducational techniques, taking into account the clinical and psychopathological content of this nosological  therapy.
form. In this context endogenous procedural mental disorders deserve special attention, as they are characterized by the highest

level of social and labor maladjustment. Zaporozhye

Aim. To investigate the effectiveness of the developed model of complex psychosocial rehabilitation for patients with schizophrenia. ~ medical journal
2021; 23 (1), 105110

Materials and methods. On the basis of Municipal Non-Commercial Enterprise “Regional Clinical Institution for Provision of Psy-
chiatric Care” of Zaporizhzhia Regional Council, 80 patients with a simple form of schizophrenia were selected at the outpatient
stage of treatment for the purpose of further examination. Clinical diagnostics of the studied mental pathology was carried out in
accordance with the differential diagnostic criteria of the International Classification of Diseases 10 revision (ICD-10). The inclu-
sion criteria for the study contingent were: informed consent to participate in the study, the absence of severe somatic pathology
and information about craniocerebral trauma. In order to analyze the effectiveness of the developed model, the study contingent
was randomized into the study group (SG) — 40 patients who received complex therapy within the framework of the developed
model of psychosocial rehabilitation, and the comparison group (CG) — 40 patients who received treatment in accordance with
the current protocols.

Results. Based on the formed principles of psychosocial rehabilitation for patients with a simple form of schizophrenia, a com-
prehensive model of psycho-rehabilitation support for this patient contingent was generated including four stages: psychophar-
macological, family intervention, cognitive-behavioural and ergotherapeutic.Analysing the effectiveness of the developed model,
statistically significant differences (P < 0.05) were established between the average indicators in the studied groups according to
the criteria “socially useful activity, including work and study” (4.18 + 0.25 and 3.33 £ 0.27 points in SG and CG, respectively) and
“relationships with family and other social relations” (4.35 + 0.24 and 3.60 + 0.25 points in SG and CG, respectively) in the absence
of statistically significant differences in the criteria for “self-care” and “bothering others and aggressive behaviour”.
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Conclusions. The effectiveness of the complex model of psychosocial rehabilitation for patients with a simple form of schizophrenia
in the areas of socially useful activities (study and work) and social relations was developed and proved, which made it possible
to increase the effectiveness of therapy for this contingent of patients.

MoaeAb KOMNAEKCHOW peabuanTaumm 60AbHBIX NPOCTOM GOPMON LK30PPEHUH

B. B. UyryHos, B. A. Kypuno, B. A. Moany6HbIH, C. H. KaHbirvHa

lMeuxocoumanbHas peabunuTaLmm NaLMeHTOB ¢ NCUXUYECKUMI PACCTPONCTBAMM — OBHO U3 NPUOPUTETHBIX HAMPABNEHWI HayYHbIX
1ccnenoBaHuii B COBPEMEHHOM NCKXMaTpUYeckoM Auckypee. KriloueBbiM B peLLeHnm 3Toi npobrnembl IBNSIETCS MynsTUANCLMNIN-
HapHBII NOAX0M, B paMKax KOTOPOTo CTaHOBUTCS BO3MOXHBIM NOAGOP KOHIPY3HTHBIX peabUNUTaLMOHHBIX 1 NICUX006Pa30BaTeNbHbIX
METOMVK C Y4ETOM KIMHUKO-TICXONaTONOMMYECKOro HanomHeHwst UCCreayemoit Ho3omorieckoii popmbl. B aTom koHTekcTe 0co60ro
BHMMAaHWS1 3aCNyXMBaIOT MCUXMYECKEe HapyLUEHUS! HLOrEHHO-MPOLECCYanbHONO CNEKTPa, XapaKTEpPU3YIOLLMECS HaMBbICLLMM
YPOBHEM COLMarbHOiA 1 TPYAOBOI 1e3aianToreHHOCTU.

Llenb pabotbi — nccnenosatb 3 eKTMBHOCTL pa3paboTaHHON MOZENW KOMMEKCHOW NcuxocoLmansHon peabunuraumm 6omnb-
HbIX LLIN30bpEeHen.

Marepuansi u metogbl. Ha 6ase KHIM «ObnacTHoe KnuHUYeckoe yupekaeHue no npesoCTaBneHuno NeUXnaTpuyeckon noMoLLm»
30C obcnenosanu 80 60mbHbIX NPOCTOI (hOPMOI LIN30PEHNN HA aMBynaTOpHOM aTane NeYeHns Ans ganbHeLero uccne-
foBaHus. KnuHnyeckas amarHocTvka uccrnesyemon Neuxnieckon naTonorum OCyLLECTBIIeHa B COOTBETCTBUM C A depeHLm-
anbHO-ANarHOCTUYECKUMU KpuTepusmmn MexayHapoaHoii knaccudmkaumm GonesHen 10 nepecmotpa. Kputepum BKNKOYEHUSs BO
BpeMst POPMUPOBAHNS KOHTUHIEHTa UCCEA0BaHNS: Hannume MHPOPMUPOBAHHOTO COMMAacKs Ha y4acTue, OTCYTCTBUE TSHKENON
COMaTWNYECKOV NaTONOMN U CBEAEHNI 0 YEPENHO-MO3rOBbIX TPaBMax B aHaMHe3e. [ins aHanuaa achdekTMBHOCTM pa3paboTaHHom
MOZENM KOHTUHTEHT 1CCRenoBaHNs METOA0M paHLoMU3aLmW pasaeneH Ha rpynny nccneaosanms (M) — 40 60mbHbIX, oMy4YaBLLNX
KOMMMEKCHYIO TEpanuio B pamkax paspaboTaHHOW MOAENN NcUxocounanbHon peabunutauum, u rpynny cpasHenus (MC) — 40
60nbHbIX, NOMy4aBLUKX NEYEeHNe B COOTBETCTBUM C AEACTBYOLLMMM NPOTOKOMaMM.

Pesynkrathl. Ha ocHoBe cdhopMm1poBaHHbIX MPYHLMMNOB NCUXOCOLManbHON peabunutavmm 6onbHbIX MPOCTon hopMon LWn3odpe-
HWM CTeHePVPOBaHa KOMMIEKCHasi MOAENb NCUXOPEaBbUNUTALIMOHHOTO COMPOBOXAEHMS 3TOTO KOHTUHIEHTa 60MbHbIX, BKMKOYatoLLas
YeTbIpe aTana: ncrxodapmMakonormyeckii, CeMenHOM MHTEPBEHLIMN, KOTHUTUBHO-MOBEAEHUYECKUIA M aproTepaneBTUieckuid. B xone
aHanmaa s deKTVBHOCTM MOAENM YCTAHOBMEHbI CTAaTUCTUYECKM 3HAYMMbIE pasniuus (p < 0,05) Mexay cpenHUMM NokasaTensmm
B rpynnax CpaBHEHUs N0 KPUTEPUSIM COLIMANbHO MONE3HOM AEATENbHOCTY, BKMtovas paboty n y4éby (4,18 £ 0,25 n 3,33 £ 0,27
6anna B 'Vl n 'C coOTBETCTBEHHO), 1 OTHOLLEHWIA C BIM3KUMU 1 APYTUX CoLManbHbIX OTHOWeEHWN (4,35 £ 0,24 1 3,60 + 0,25 6anna
B M n 'C cootBETCTBEHHO). He yCTaHOBMEHBI CTATUCTUYECKM 3HAYMMBIE Pasnnymns No KpUTepusm yxoaa 3a coboil 1 HapyLleHust
MOKOSI OKPY>KAIOLLMX W arpeCCUBHOTO MOBEAEHUS.

BbiBoabl. CdopmmpoBaHbl NpUHLMNLI, pa3pabotaHa 1 AokasaHa aPGEKTUBHOCTL KOMMIEKCHON MOZENW NCUXOCOLMarbHOM
peabunuTavmm 6onbHbIX MPOCTON HOPMON LN30PPEHNN B Cdepax coumarbHO NomnesHon aestensHocTy (06ydeHune n pabota)
1 CoLManbHBIX OTHOLLIEHNI, YTO MO3BONMMO NOBLICUTL APDEKTUBHOCTL Tepanuu.

lMoLWMpEHICTb NCUXIYHUX MOPYLLEHb Ceper, HaceneHHs BU-
3HaYaE aKTyarnbHICTb HAYKOBOrO MOLUYKY HOBMX, EDEKTUB-
HiLLMX METOAIB iXHBOI AjarHOCTMKM Ta nikyBaHHs. Ocobnmeoi
yBarv JOCMigHWKIB 3aCyroByOTb NCUXIYHI NATONOrii eHAo-
reHHO-NPOLieCyaribHOr0 PericTpy, 30KpeMa LIN30dPEHist K
0OfiHa 3 HO30MOril, L0 HaBINbLL iHBaNigM3yoTh Y NCuxia-
TpuyHin kninidi. 3a gaHumm BOO3, wimsodpeis nocigae
TPETE MicLe cepen YCix 3aXBOPHOBaHb, L0 CMIPUYMHSIOTL
CTiiKy BTpaTy npaLie3naTHOCTi. MoLUMPEeHICTb Wn3opeHil
cepen HaceneHHst YkpaiHi ctaHosutb 0,2-0,8 %, i yactka
ocib npauesgatHoro Biky gocsrae 60 % [4,6,8]. OgHa 3
TONMOBHMX CEMIOTUYHMX O3HAK LUM30(PEHIYHOro npoLe-
Cy — MocTynoBe (MporpefieHTHe) HapoCTaHHs NopyLUEHb
couianbHOro yHKLIOHYBaHHS B pamkax cneuuiyHoro
aedekty ocobuctocti. Came piBeHb couianbHoOi Aesa-
fantauii € ogHUM i3 hakTopiB, WO BM3HA4aloTb nepebir
3aXBOPHOBAHHS Ta MOro nNporHos [3,7].

3 NosIBOK HOBUX, €GOEKTUBHILLMX AHTUNCUXOTUYHUX
npenaparis, WO AaloTb 3MOry AOCTaTHLO CTabinidyBaTy
CTaH XBOPWX, 3HAYHO 30iMNbLUMMNCL MOXIMBOCTI 3aCTO-
CyBaHHs peabiniTauiiiHux 3axofis, ki cnpsMOBaHi Ha
noninLLeHHs cTaHy cowianbHoi Ae3aaanTaLii, popMyBaHHS
HOBMX KOHCTPYKTWUBHUX COLianbHO-NOBYTOBKX i TPYAOBKX
HaBuyok [2,12,15]. BiTun3HsHi i iHO3eMHi JOCTigHUKM
MiATBEPIKYIOTb, WO peabiniTauiiiHi ncuxocouianbHi iH-
TepBeHLUii MOXyTb OyT ePeKTUBHUM JOMOBHEHHSAM [0

YUHHUX McuxoapmakonoriyHnx Metogis Tepanii [1,9,14].
Tak, BuKopuCTaHHS hapMakonoriYHuX 3acobiB y Mexax
cTavuioHapHoro (o6puBatoyoro) abo ambynatopHoro (nig-
TPWUMYBAIbHOIO) NiKyBaHHS HE Mae CneuudiYHOM BNANBY
Ha NOpYLUEHHS KOTHITUBHIX MPOLIECIB i CoLlianbHNX HABUYOK,
a peabiniTauiiHi 3axoaW YMHSTL CBIi BNNWB came B LX
nnowHax. Y pamkax peabinitawii XsBopux Ha LLM30peHito
ANS NONINLWEHHS IXHbOrO COLianbHOr0 (OYHKLIOHYBaHHS
BUKOPVCTOBYHOTb LUIMPOKWIA CNEKTP NCUXOTEPaneBTUYHOMO
iHCTPyMEHTaPpItO: KOrHITUBHY peMeauTaLlito, ncuxoeaykavito,
KOTHITUBHO-NOBeAHKOBY Tepanito Towo [5,7,10].
HesBaxatoun Ha BenwuKy KinbKiCTb HayKOBWX [OCHi-
IPKeHb Y rany3i Tepanii XBopyx Ha NCUXiYHy NaTomnorito eH-
[OreHHO-NPOLIECYanbHOTO CreKTpa, MuTaHHs peabinitonori,
30Kpema collianbHoi Ta TpyAoBOi peaganTauii, B pamkax
MCUXiaTPUYHOT KINiHIKM 3annLLIatoTLCA He BUBYEHUMU.

MeTa po6otu

Jocnigntn edbekTnBHICTL po3pobneHoi Mogeni komnmnek-
CHOI ncyxocovianbHoi peabiniTayii XBoprx Ha LLIM30dpPEHito.

Martepianu i MeToAU AOCAIAKEHHA

Ha 6a3i KHIM «ObnacHWii KniHivHWiA 3aKknag 3 HaaaHHs neuxi-
arpuyHoi gornomoruy 30P obcTesxuniy 80 XxBopyx Ha NpocTy
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thopmy Lwn3odpeHii, siki nepebyBanu Ha ambynaTtopHoMy
eTani nikyBaHHs. KniHiyHa giarHocTuka ncuxiyHoi natonorii
3MjiicHeHa BIANOBIAHO 40 AWGEPEHLINHO-AiarHOCTUYHNX
kpuTepiiB MixxHapogHoi knacudikauii xeopob 10 nepernsagy
(MKX-10). Cepeppiit Bik 06cTexeHnx — 36,30 + 1,34 poky,
cepenHs TpuBanictb 3axsoptoBaHHs — 13,40 + 0,88 poky.
Bwbipka mana Takuii reHgepHuii poanogin: 61 yonosik i 19
XiHOK. KinbkicTb rocnitaniaauiii 06CTexeHnx y ncuxiatpuy-
HWIA cTauioHap — Big 2 8o 20 eni3oais, cepeaHst KinbkiCTb
rocnitanisauin — 9,40 + 1,16 pasa. Kputepii 3anyyeHHs nig
yac hOpMyBaHHSI KOHTWUHIEHTY [OCTIMKEHHS: HAsBHICTb
iH(bOpPMOBAaHOI 3roAn Ha y4acTb, BIACYTHICTb TSKKOI CO-
MaTW4HOI NaTonorii Ta BiZOMOCTEN MPO YepPEnHO-MO3KOBI
TpaBMM B aHaMHESI.

[ns aHanisy edekT1BHOCTI po3pobneHoi Moaeni KoH-
TWHFEHT LOCHIAKEHHS METOAOM paHAoMi3auii noginumm
Ha rpyny pocnimxenHs (M) — 40 xsopwx, ki oTpumyBanu
KOMMIEKCHY Teparnito B pamkax po3pobneHoi Mogeni neu-
xocoujansHoi peabinitauii, Ta rpyny nopisHsHHs (1) — 40
XBOPYIX, SiKi OTPUMYBAIH NiKyBaHHS Bi4MOBIAHO A0 YAHHUX
NPOTOKONIB.

[NpoTsiroM AOCTIMKEHHS BUKOPUCTANM KMiHiKO-aHaMHe-
CTUYHWIA, KNIHIKO-NCYXONATONOTYHNIA, NCUXOAIAarHOCTUYHINA,
MeANKo-CTaTUCTUYHUIA MeToau. KniHiko-aHaMHEeCTUYHMI
METOA peanisoBaHuUi LWSXOM aHanidy icTopii xsopobu Ta
XUTTS XBOPUX. KniHIKO-NCMXONaToNorivyHMiA METOZ, 3aCTOCY-
Banu 4ns Bepudikavii Ho30MoriYHOT HaNEXHOCTi ncuxonaTo-
noriyHnx nopyLueHb 3rigHo 3 MKX-10. MevxopiarHocTyHuiA
METOZ, BUKOPUCTanM Ansl KOMMNapaTUBHOTO aHaniy piBHIB
MOPYLLEHHS! COLianbHOTO (OyHKLOHYBaHHS XBOPWX i3 rpyn
LOCTIiIXEHHS, peanisoBaHWi LWSXoM BUKopucTaHHs LLka-
nn ocobucTicHOro Ta couianbHoro dyHKLioHyBaHHs (PSP,
Personal and Social Performance Scale, P. L. Morosini et
al., 2000). CtaTUCTUYHUIA aHani3 pesynbTaTiB BUKOHAHNNA
MeToAaMK KniHiYHOT Ta MaTteMaTU4HOI CTaTUCTUKK 3a
ponomoroto nporpam MS Excel for Windows XP i SPSS
10.0.5 for Windows. Ctat1cTu4Hi BigMiHHOCTi M rpynamm
AN KiNbKICHUX AaHUX, L0 MakoTb HOPManbHWUIA po3nogin i
piBHI aucnepcii, pospaxyBanu 3a t-kputepiem CTblogeHTa
3 nonpaeskoto BoHMEPPOHi A1 MHOXUHHOIO NOPIBHSHHS
HEe3anexHuX rpyn.

Yci xBopi Haganm ceoto iHhOPMOBaHY 3rogy Ha y4acTb
Y BOCTIIKEHHI.

Pe3yabTati

Buxogsaum 3 pesynerartiB fOCHiAXeHb CTPYKTYPHO-AU-
HaMi4YHUX XapakTepUCTUK KIiHIKO-NCUXONaToONOrivyHOro
HanOBHEHHS! LUM30hPEHIYHOMO NPOLIECY, BUHAYNMN KIto-
YOBI NMPUHLMNK ncuxopeabiniTauii uux XBopux: ageksaT-
HWiA BUBIp NigTpUMyBanbHOI hapmakonoriyHoi Tepanii Ha
ambynaTopHoMy eTani nikyBaHHS, LINPOKE BUKOPUCTAHHS
BHYTPILUHBOCIMENHMX NCUXOTEPANEBTUYHIX IHTEPBEHLIN,
popMyBaHHS HaBUYOK CoLianbHOT KOMYHiKaLlii, npodeciiHa
(Tpynosa) peabinitavis.

Ha 3acagax umx npuHumnis cchopmoBaHa KOMMIEK-
CHa Mopernb ncuxocolianbHoi peabinitauii Xsopux Ha
Lum3odppeHito. Mogernb BKMoYae YoTUpK eTanu, NepLunn i3
HUX — NcyxoapMaKonorivHMIA — CNPSIMOBaHUIA Ha cTabini-
3aLjt0 MCVXIYHOTO CTaHy XBOPWX, HIBEMIOBaHHS NO3UTUBHOI
MCUXOTUYHOT CUMMTOMATUKY (Y BUNAZKy aTUmoBOro KiHiy-
HOro BapiaHTy nepebiry 3axBoptoBaHHs) Ta nepenbadyae
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BWGIp KOHIpYeHTHOI chapmMakonoriyHoi Tepanii 3 HacTyMHUM
KOHTporeM ii 3acTocyBaHHs1. CTabiniaallist IcuxiyHoro ctaHy
XBOPUX Ha TIi CUCTEMATMYHOIO 3aCTOCYBaHHS ncuxodap-
MaKOIOriYHOro NMiKyBaHHS — KPUTEPIN AN 3aBepLUEHHS
MepLUOoro eTany Ta Nepexoay Ha HacTYMHUIA.

DOpyruin etan — ciMmenHoi iHTepBeHLii — nepenbayae
3aCTOCYBaHHS NCUXOOCBITHIX MPaKTUK, LIO CPSMOBaHi Ha
thopmyBaHHs y GNM3BKUX | YNEHIB POAVHM XBOPOrO YsiB-
NeHHs WOAO KMiHiYHMX NposiBiB Ta 0cobnmBocTen nepebiry
LLM30PPEHIYHOO NPOLIECY, KOPEKLIiKO TXHIX O4iKyBaHb LLOAO
MPOrHO3y 3aXBOPKOBaHHS Ta e(HEKTUBHOCTI NiKyBaHHS B
koxHomy Bunagky. Ocobnumey yBary Ha LibOMY eTani npu-
LiNsIK0Tb NOSICHEHHIO BAXITMBOCTI PETYMNSPHOMO NPUAMAHHS!
ncuxohapMaKkorioriyHoro NikyBaHHs Ta yyacTi y Neuxote-
paneBTUYHUX 3axodax, (POpMyBaHHI «KOMMIAEHTHOTON»
CTaBneHHs 6rabkux Ao Tepanii.

Ha eTani cimeliHoi iHTEpBEHL|ji YMOBHO pO3pi3HAOTbL
3 BapiaHTV NoBediHKOBUX MATepHiB, LIO AEMOHCTPYIOTb
YneHn poauHu Ta/abo Bnnabke OTOMEHHSI XBOPWX HA LUM-
30(hpEHIt0: HEraTUBHUIN — HAWHECNPUATAMBILLMIA, Nonsrae
y pauioHanisauii XBopobnuBKx CUMNTOMIB, 3anepeyeHHi
thakTy 3axBOpIOBaHHS, BKpaii HEraTMBHOMY CTaBMNEHHI [0
Oyab-IKMX AiarHOCTUYHMX | TEpPaneBTUYHUX IHTEPBEHLI,
HEWTpanbHUN — TaKoX HecnpuaTnMBUIA, nepenbayae
chopmarnbHe NpURHATTS (DaKTy 3aXBOPHOBAHHS Y 6rn3bKol
noanHK Ta bangyxe CTaBMNEHHS; NO3UTUBHUNA — HaW-
6inbLuU CNPUATIIMBIN, OCKINbKA YNEHU POaVHM 06’ EKTUBHO
CnpuMatoTb CBOTO XBOPOrO poanya, HamaraloTbCsl ioMy
[OMOMOITH, He 3anuLaloTb HAOAMHL 3 XBOPODOH, KOH-
TPOMIOOTb PEKUM MPUAMAaHHS NiATPUMYBanbHOI Tepanii,
MOCTIHO CTUMYIIOKTL A0 AisnbHocTi. Came hopMyBaHHs
MO3WTUBHOIO (KOMMMAEHTHOrOY ) MOBEAIHKOBOrO MaTepHy
B POAMHAX XBOPUX Ha LIM30(PEHI0 € KIHLEBOKW METOH
€Tany CiMeiHoi iHTepBeHLii B pamkax po3pobneHoi Moaeni.

TpeTinn eTan — KOrHITMBHO-NOBEAiHKOBUIN — 30Cepe-
IKeHnn 6eanocepedHbO Ha XBOpPOMY Ta nepepbavae
KOHTPYEHTHWIA Niabip NCUXOTEXHIKM B paMKaXx KOrHiTMB-
HOi MoZeni Ans (POpMyBaHHA HaBMYOK COLianbHOro
(PYHKLiOHYBaHHS LWNSXOM KOMMNeHcauii BTpayeHnx
KOTHITMBHMX hopmaLliil BHacnigok cTumynsiuii 36epexe-
HUX. HesanexHo Big TOro, SIKy came TEXHIKY 3 LUMPOKOro
CreKTpa KOTHITMBHO-MOBEAIHKOBMX MeToZiB byae o6paHo,
il BUKOPUCTaHHS B pamkax MoAeni ncuxocouianbHoi
peabiniTauii XxBopux Ha Wwu3odpeHito noTpebye nesHOi
moaudikauii. Tak, 38axaro4um Ha BUPaXeHICTb HeraTMBHOI
CYMMNTOMATMKW, TPUBANICTb TEPANEBTUYHNX CEaHCIB He
nosuHHa nepesuwysat 30-40 xBunuH, ocobnueo nig
4ac noYaTKOBWX NCUXOTEPANEBTUYHIX iHTEPBEHLIN. Temn
NpOrpecyBaHHs Takox Mae 6yTu noinbHUM. HeobxigHo
pobuTn nayau nig yac TepanesTUYHOI poboTn Ans 36e-
PEXEHHS 3aLlikaBNEHOCTi XBOPOro. 3aBAaHHs, siki XBOpPUI
BUKOHYE 3a04HO, 6e3 Harnsgy nikaps, MatoTb OyTn npo-
CTUMW Ta HEBENMKMMU 3a obcarom, a ans cynepsisii 3a
BUKOHaHHSM LMX 3aBAaHb HeoDXigHO 3anyyaty 6nmsbkmx
abo poauyiB XBOPUX.

YeTBepTuin eTan — eprotepaneBTNYHUIA — Nependavae
3MiICHEHHS HW3KW NEPCOHani3oBaHNX peaganTaLliiHux 3a-
X0AiB, CNpSIMOBAHWX Ha BiAHOBNEHHS TPYAOBOI AiSANbHOCTI
xBopux. Cnoyatky 3anexHo Bif BUPaXeHOCTi HeraTuBHOI
MCMXOMaToNOriYHOI CUMNTOMATUKKM, e(hEKTUBHOCTI none-
peaHix eTanis peabiniTaLii Ta No4aTkoBOrO PiBHSA 3HaHb Ta
YMiHb XBOPOrO BU3Ha4atoTb KiHLEBWA (LinbOBMI) piBEHb
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Tabnuus 1. CepeaHi nokasHWky couianbHOro yHKUioHyBaHHS cepeg xBopux I

i (3a PSP)

Kputepin / Tpyna ra m
(40 xBopmx) | (40 xBOpPMX)

coujianbHo KOpucHa LiSANbHICTb,

333+027  418£0,25

BKNtOYaK4un p060Ty Ta HaB4aHHA

b CTOCYHKM 3 GNU3bKMK Ta iHLLI coLlianbHi 3,60+ 0,25 4,35+0,24 0,03
BiAHOCUHM
c Aorns 3a coboto (CPOMOXHICTb 1,40+0,15 1,73+0,20 0,19

[0 camooBcyroByBaHHs)
d NoBe/iHKa, Lo NOPYLLYE CMOkii Ta € arpecyBHolo 1,17 £ 0,12 1,22+0,13 0,78

KiHuesui 6an

5220+0,56 498+045  <0,01
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BiJHOBIEHHSA TPYOOBOI AiSANbHOCTI: NOBEPHEHHS 40 nonepe-
[HbOI pob0TU 3i 36epexeHHsIM kBanidikaLiiHoro piBHs abo
110r0 3HWKEHHS Ta MOLLYK MeHLL kBaridikoaHoi poboTu.
Konw ctaH xBoporo nepenfayae HeoOXiHICTb 3HIKEHHS
BUPOBHKMYOro KBanidikauiiHoro piHsi, HeobxigHo Aibpa-
TV apeksaTHi hopMu TPyOoBOI AiAnbHOCTI. Tifbku nicns
LIbOrO MOXIMBE 3aCTOCYBaHHSI MCUXOOCBITHIX 3axogiB y
pamMKax MOZemntoBaHHs BUPOBHWUYMX YMOB Ha ambynartop-
HOMy eTani NnikyBaHHs (nig Harnsgom nikapst abo yneHis
POAWHM).

EdpexTuBHICTb MOZENi NpoaHaniaysany LLMSXoM Nopis-
HSHHS MOKa3HUKIB coLianbHOrO (PYHKLIOHYBaHHS Y cop-
moBaHux rpynax (T4 i ['T1) 3a YoTupma KpuUTepismu Lkanm
ocobucTicHoro Ta couianbHoro yHkuioHyBaHHs (PSP):
KpUTEpIi @ — coLjianbHO KOpUCHA AiSNbHICTb, BKMOYAK4M
poboTy i HaB4AHHSI; KPUTEPIi b — CTOCYHKM 3 BNM3bKVUMKM Ta
iHWIi couianbHi BiGHOCUHW, KpUTEpIi ¢ — Aornsg 3a coboto
(cnpomoHicTb 0 camoobCnyroByBaHHS); kputepin d —
noBeAjHKa, Lo NOpYLLYE CrOKil | € arpecuBHOI0.

PiBeHb nopyLeHHs (yHKLiIOHYBaHHS OUiHIOBanM 3a
CTyNEeHeM BUPAXEHOCTi 3@ OCHOBHUMW KPUTEPISIMU B Jia-
nasoHi Big 1 (Hemae NopyLUEHb CoLlianbHOrO yHKLOHYBaH-
Hs1) 4o 6 GaniB (ayxe BUPaxeHi NOpYLLEHHSs! CoLianbHOro
(pyHKLIOHYBaHHSI, O 3arpoXyKTb XUTTIO XBOPOro abo
1ioro oto4eHH:o). KiHueBuin Gan reHepyeanm Ha OCHOBI
OLHOK 32 Ha3BaHVMM KpuTepismm B mexax Big 0 go 100
6anis. Pesynsrati foCnifkeHHs! NOKa3HUKIB coLjianbHOro
(pyHKUIOHYBaHHS 3@ KpUTEPISMU, SIKi OLHIOBANM, HaBeaeHi
B mabnuui 1.

KiHueBwit nokasHuk 3a 06paHoio Lkanoto y xBopux I
cTaHoBwB 52,2 + 0,56 6ana, L0 CBIAYMNO NPO HAsIBHICTb Y
HWX ICTOTHWX NopyLUEHb (4 6anu) y cepesHbOMY 3a OAHUM
i3 KpuTepiiB a—C Ta/abo NPo MOMIPHUIA piBeHb NOPYLUIEHb
(3 6anm) 3a kpuTepiem d. BcTaHOBMEHO, LU0 aHaNOriYHMIA
nokasHuk y xsopux [T1 cTaTucTYHO BipOrigHO MeHLIMI
nopisHsHO 3 nokasHukom [ (p < 0,01), cTaHOBNAYM
49,80 + 0,45 6ana. Lle cBigunno npo HasiBHICTb 3HAYHMX
nopyLueHb (4 6anu) B cepeaHboMy 3a ABoMa abo bGinbLue
KpuTEpisiMi a—C, ab0o CUMbHIX NOPYLLEHb 32 OHWUM i3 Kpu-
TepiiB a—C, Lo (He0OOB'A3KOBO) MOTM CyNPOBOLKYBATMCS
MoMipHUMK NopyLueHHsIMM (3 Banu) 3a kputepiem d.

BcTaHOBUNM TakoX CTaTUCTUYHO 3HaYyLLi po3bix-
HocTi (p < 0,05) Mix cepegHiMK MOKasHWKamm y rpynax
LOCNIIKEHHS 33 KPUTEPISIMM COoLjiarnibHO KOPUCHOIT Aisinb-
HOCTI, BKITl04alo4n poboTy Ta HaB4aHHs (4,18 + 0,25 Ta
3,33 £ 0,27 6ana y [} i I'T1 BignoBigHO), Ta CTOCYHKIB i3
6r13bkMMK Ta iHLWKX coLjianbHUX BigHOCHH (4,35 + 0,24 Ta
3,60 + 0,25 6ana y I i M BignosigHo). Came 3a LMK
KpUTEpIisiMW BCTAHOBMEHI HABINbLL 3HaYYyLLi NOPYLLEHHS
covjianbHoro yHKLIOHyBaHHS B 060X rpynax A0CHimKeHHs

Ha BiMiHy Bi kpuTepiiB fornsay 3a co60to (CNPOMOXHICTb
[0 CaMo06CITyroByBaHHS1) Ta MOBELIHKM, LLO NOPYLUYE Cro-
Kiih | € arpecvBHOI0, A€ piBeHb ANCHYHKLIT B aGCOMIOTHIN
6inbLuoCTi foCnigXeHb He JOCAraB PiBHS 3HaYYLLOI BUpa-
XeHocTi B 060X rpynax i He MaB CTaTUCTUYHO BipPOriAHMX
pO36iXHOCTEN.

06roBopeHHs

Pesynbraty, siki oTpumanu B JoCnimkeHHi, BianoBigaTb
JaHUM BITYM3HSHMX Ta iHO3EMHWX aBTOpPIB i CBigYaThb
Mpo YMManuin BNMMB COLianbHOI Ae3afanTalii B pamMkax
cneundiYHoro LUM3odpeHiYHoro aedekTy 0cobucTocTi
Ha nepebir 3axBOPIOBAHHS Ta 110r0 CoLianbHO-TPYAOBUI
nporHo3 [1,11,13]. XapakTtep couianbHoi Ae3aaanTauii
XBOPWX Ha LWK30PEHIit0 He3anexHO Bid (hopMm NpoLecy —
HEpIBHOMIPHMI 3@ CTPYKTYPOIO: HalbinbLLe ypaxaloTbes
cthepu coLlianbHO KOPUCHOT AiNbHOCTI Ta MiK0COBUCTICHUX
BiAHOCWH, @ HaliMeHLLEe — caMooDCyroByBaHHS Ta Cycrifb-
HO HenpUAHATHUX Aii [8,9]. BUKOPUCTaHHS NCUXOOCBITHIX
3axofiB Y Mexax KOMMMeKCHOi mogeni ncuxocouianbHol
Ta TPyAoBoi peabinitauii XBopux Ha LIM3odpeHito gae
3MOry MiaBWLWMTY 3aranbHy eekTUBHICTb Tepanii Lboro
KOHTUHIEHTY, NOMINLWKUTL piBeHb couianbHOl aganTauii Ta
AKICTb XWTTS XBOPUX [3,16).

BucHoBKH

1. CchopmyntoBanu npuHLMM Ta po3pobunm komn-
NeKCHy MoZenb ncuxocouianbHoi peabinitauii xsopux Ha
npocTy dopmy wusodpeHii. Lie gano smory noninwuty
eeKTUBHICTb Tepanii Liux XBOpHX.

2. BusHaumnu cTpykTypy nopyLLeHb coLiarnibHOro hyHK-
LIIOHYBaHHS Y XBOPUX Ha NpocTy hopMy Ln30dpeHii. Tak,
BWSIBWIMM iCTOTHI MOPYLLIEHHS Y chepax coLlianbHO KOPUCHOT
[iSnbHOCTI (HaB4aHHS Ta poboTa) Ta coLlianbHUX BiHOCUH
(CTOCYHKM 3 BrM3bKMM OTOYEHHAM Ta pigHUMM) 3a BiACYT-
HOCTI CYTTEBWX NOpYLUEHb Y cchepi camoobenyroByBaHHs
Ta NoBeZjHKOBMX NOPYLLEHb 3 ayTO- Ta FeTepoarpectBHUMM
TeHaeHuiamMu.

3. [loBeeHO eheKTUBHICTL MOZENI LLOAO KoMMeHcaLi
chep coLlianbHOMo gyHKLIOHYBaHHS XBOPUX, SKi ypaxatoTb-
s HawbinbLue. Lie ninTBepmkeHo CTaTUCTUYHO BiporigHAMK
(p < 0,05) pesynsratamu JOCHIMKEHHS.

MepcnekTMBM noganblmx gochnimxeHb. Mepcnek-
TUBHWUM € KaTaMHECTUYHE AOCMIMKEHHS KOHTUHTEHTY
XBOPUX Yepe3 MeBHWIA Yac Nicnsi 3aBepLLUeHHs peabinita-
LinHMX 3axopis. BigomocTi Wogo YacToTu rocnitanisavin
LMX XBOPUX Y NCUXiaTPUYHWIA CTalioHap (onocepeakosa-
HWA NOKa3HWK CIPUATAMBOCTI Nepebiry 3aXBOPHOBaHHS),
YCRiWHOCTI iXHbOro MpaleBnalwTyBaHHa Ta 3bepexe-
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In the condition of sepsis-associated encephalopathy (SAE), the brain neuroinflammatory response is considered as one of
the most critical mechanisms of tissue damage and impaired cerebral homeostasis. The main cell population of the brain respon-
sible for the immune surveillance is microglia, and its phagocytic activity is a fundamental function providing both homeostatic
and damaging properties.

The aim of this study was to determine the immunohistochemical and ultrastructural specificity of the phagocytosis activation in
different rat brain regions in the conditions of experimental sepsis.

Materials and methods. The study was conducted in Wistar rats: 5 sham-operated animals and 20 rats with cecum ligation
and puncture (CLP). The immunohistochemical study of CD68 expression in the cortex, white matter, hippocampus, thalamus,
caudate/putamen was carried out in the period of 20-48 h postoperatively. The cerebral cortex was examined using transmission
electron microscopy.

Results. Beginning from the 20" h after CLP, there was a significant dynamic increase in the values of the relative area of CD68
expression, the number of immunopositive cells, as well as the percentage of immunopositive cells with amoeboid morphology in all
animals of the CLP group, with a predominance of the indicators in the lethal group of rats. The highest levels of phagocytic activity
were noted in the white matter and caudate/putamen in both the survived and non-survived animals. Ultrastructurally, the microgliocytes
of the lethal group were characterized by signs of actively phagocytic cells and extensive glial-neuronal interaction; phagocytosing
microglia in the survived animals showed an active involvement in the processes of necrotic debris elimination into the vasculature.

Conclusions. In the conditions of SAE, there is the early and dynamic increase in phagocytosis activation with the predominant
localization in the brain white matter and caudate/putamen, which could conceivably indicate a special role of these brain areas in
the mechanisms of neuroinflammatory response in the conditions of systemic inflammation. In the brain of non-survived animals,
the phagocytosis indices are higher than in the group of survivors, which most likely indicates a natural response of microglia
to more pronounced destructive processes, but it does not preclude a concurrent neurotoxic activity of CD68-positive cells on
the surrounding tissue elements.

PerioHanbHi 0c06AMBOCTI akTMBaLii parounTo3y B MO3Ky LUypiB
B YMOBaX cencuc-acouiiioBaHoi eHuedanonarii

T. B. WynATHikoBa, | B. O. LLiaBpiH

B ymoBax cencyc-acouinosaHoi eHuedanonarii (CAE) BHYTPiLLHBOMO3KOBY Heipo3anarbHy Bi4noBiab BBaXaAKOTb OOHUM i3 ro-
NOBHWX MeXaHi3MiB TKaHUHHOTO MOLLKOMKEHHS Ta MOPYLUEHHS MO3KOBOro roMeoctady. OCHOBHa KMiTUHHA NONYNALis MO3KY, LU0
BignoBinace 3a iMyHHy BiANoBiab, — Mikpornis, a ii haroLmTapHa akTUBHICTb — OCHOBHa YHKLS, Sika 3abe3nedyye ii romeocTaTnyHi
Ta NOLLKOAKYBarbHi BNAaCTUBOCTI.

Meta po60oTH — BU3HAUMTI IMYHOTICTOXIMINHI 1 yNETPACTPYKTYpHI 0COBNMBOCTI akTuBAaLi aroumMTo3y B Pi3HMX BiAdinax MoKy
LLypiB B YMOBaX eKCMepUMEHTarnbHOro CEncucy.

Marepianu Ta MmeToau. [locnimkeHHst BUKOHANM Ha Lypax niHii Bictap: 5 xubHoonepoBaHux TBapyH i 20 LLypiB i3 NepeB’sikoto
Ta NyHkuieto cninoi kuwky (CLP). 3gincHnnm imyHoricToximivHe gocnimkeHHs ekcnpecii mapkepa CD68 y kopi, 6inii pe4oBwHi,
rinokamni, Tanamyci, Xeoctatomy siapi/nytameni B Tepmin 20—48 roavH nicnsionepaiiiHoro nepiogy. 3a LONOMOrok TPaHCMICINHOI
€NEeKTPOHHOI MIKPOCKONIT 4OCMIANMN KOPY BEMMKMX MIBKYIb.

Pesyniratu. Y TepmiH Big 20 roguH nicnsionepawiiHoro nepiogy croctepirant iCToTHe AMHaMIYHE MigBULLEHHS 3HaYeHb BifHOCHOI
nnoLwi ekcnpecii CD68, KinbKOCTi iMyHONO3UTUBHIX KIiTVH, @ TAKOX BiCOTKA iMYHOMO3WUTUBHIX KNiTUH 3 ame60iaHO Mopdororieo B
ycix TBapuH CLP rpynu 3 nepeBaxaHHAM NOKa3HWKIB Y LLYpPIB NeTanbHOI rpyni. HaiBuLLi MOKa3HMKW akTUBHOCTI (haroLyTo3y BU3Haumnm
B 6inin pe4oBuHi Ta XBOCTATOMY SAPI/MyTaMeHi y rpyni 1 NOMepX TBApUH, | TUX, SIKi BYXWAW. YNBTPACTPYKTYPHO A5 MIKPOTioumTiB
NoMeprnX TBapWH XapaKTEPHi 03HAKW KITiTWH, LU0 aKTUBHO (haroLmMTYHOTb, | NOLMPEHOI Mio-HeAPOHabHOI B3aeMOfii; Y TBApWH, sKi
BVXMIM, charoLMTytoda MIKpOrrisi nokasarna akTuBHY y4acTb y npoLecax eniMiHaii HeKPOTUYHOTO AETPUTY B CyaUHHE PYCro.

BucHoBku. B ymoBax CAE B napeHximi MO3Ky BigOyBa€eTbCs paHHE Ta AMHAMIYHE 3pOCTaHHS haroLMTapHOI akKTUBHOCTI KNTUH
i3 nepeBaxaHHAM npoLecy B 6iniit pe4oByHi Ta XBOCTaTOMy SApi/MyTameHi. TEOPETUYHO Lie MOXe BkasyBaTi Ha 0cobnmey porb
LMX AiNSHOK MO3Ky B MeXaHiaMax HeyiposanarnbHoi BignoBidi B yMOBaX CUCTEMHOrO 3anarneHHs. Y MO3Ky TBapuH, ski nomepnu,
MOKa3HUKK haroLyTo3y MatoThb BILLI 3HA4EHHS MOPIBHSHO 3 TBApUHAMMK, SIKi BUXXUNW. HaniMOBIpHiLLe, Lie CBiA4NTb NPO 3aKOHOMIPHY
peakLjito Mikpormii Ha BUPaxeHiLLi npoLecy AeCTPYKLi, ane He BUKoYae 0gHOYACHWIA HeMpOTOKeUYHMIA Bnnve CD68-no3nTueHMX
KMITWH Ha HABKOMULLHIO HEPBOBY TKaHWHY.
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PernoHanbHble 0COOE€HHOCTH aKTUBALIMK ¢darouutosa B Mo3re KpbiC
B YCAOBUAX ceﬂCMC-aCCOHMMPOBaHHOﬁ 3HUuedanonaTuu

T. B. WynatHukoBa, | B. A. LLiaBpuH

B ycnosusix cencuc-accoummpoBaHHon aHuedanonatim (CAS) BHYTPUMO3roBOI HEMPOBOCTANUTENbHbINA OTBET CHUTAIOT OOHAM
13 IMaBEHCTBYIOLLMX MEXaHWU3MOB TKaHEBOTO MOBPEXAEHWS 1 HapYLLEHNs1 MO3roBOro romeocTasa. OCHOBHas KIETOYHas nony-
NsiLMS MO3ra, OTBeYatoLLast 32 UMMYHHBIN OTBET, — MUKPOITIUS, @ e charoLuTapHast akTUBHOCTb SIBISIETCS OCHOBOMOMNaratoLLen
yHKUMen, 0becneunBaroLLEN ee 1 roMmeocTaTyeckue, U NOBpeXaaoLLMe CBOMCTBA.

Llenb pa6oTbl —onpeaeneHyie IMMYHOMMCTOXUMUYECKIX U YTBTPACTPYKTYPHBIX OCOBEHHOCTEN akTBaLMM haroLmuTo3a B pasHblX
00nacTsX roNoBHOTO MO3ra KpbIC B YCOBMSIX SKCNEPUMEHTANBHOTO Cencuca.

Marepuankl n metogbl. MiccnenosaHue npoBeaeHo Ha Kpbicax NuHuM Buctap: 5 NoXHOONepupoBaHHbIX XXMBOTHbIX M 20 KpbIC C
nepeBsA3KoN 1 NyHkumen cnenoi kuwwku (CLP). MpoeengHo MMMYHOTUCTOXMMIYECKOE MCCNERoBaHWe akcnpeccui Mapkepa CD68
B kope, 6enom BeLLecTBe, runnokamne, Tanamyce, XsocTaTom siape/ckopryne B cpok 20-48 4 nocneonepauuorHoro nepuoaa. C
MOMOLLbI0 TPAHCMUCCHOHHOM 3MEKTPOHHO MUKPOCKONWW 1ccneaoBaHa kopa bonbLunx nonyLapui.

Pesynirathl. B cpok nocne 20 4acos nocreonepawyoHHOro neproaa 0TMEYaloT CYLLECTBEHHOE ANHAMUYECKOE MOBBILLEHIE 3HaYe-
HWIA OTHOCUTENBbHOI NoLLaam akcnpecci CD68, konmyecTBa MMMYHOMO3UTUBHBIX KIETOK, @ TakKe NPOLEeHTa MMMYHOMO3WUTUBHBIX
KneTok ¢ amebomnaHoi mopdonorven y Bcex xmBoTHbIx CLP rpynnbl ¢ npeobnagaHnem nokasateneit y Kpbic netanbHon rpynnbl.
Hanbonee BbICOKMe MoKa3aTeN akTUBHOCTM (haroLmMTo3a OTMeYeHb! B GEMOM BELLECTBE 1 XBOCTATOM siApe/ckopriyne B rpynne v
YMEPLLKX, W BbDKUBLLIMX XXMBOTHbIX. YTBTPACTPYKTYPHO ANSt MUKPOTTIMOLMTOB rPYNMbl yMEPLUMX XMBOTHbIX XapaKTepPHbI MPU3HaKM
aKTUBHO (ParoLMTUPYIOLLIMX KIETOK 1 pacnpoCTpaHeHHOe MMno-HeNpoHanbHoe B3aMMOLENCTBIE; Y BbDKMBLLIMX KUBOTHBIX dharo-
LMTUpYHOLLAs MUKPOTIIUS MoKa3ana akTUBHOE y4acTie B MPOLIECCaX ANMMUHALMU HEKPOTUYECKOTO JeTPpUTA B COCYANCTOE PYCro.

BiiBogbl. B ycrosusx CAS B MO3re 0TMEUEHO paHHee 1 AHaMU4YEeCKoe HapacTaHne NPU3HaKoB akTuBaLmW daroLuTosa ¢ npe-
VMYLLIECTBEHHOW Nokanu3auueli B 6enom BelLecTse 1 XBocTatoM sape/ckopriyne. MpeanonoXuTensHo, 3T0 MOXET ykasbiBaTb
Ha 0cobyto porb aTX 0bnacTei Mo3ra B MexaH13Max HelpoBOCManuTeNbHOMO OTBETA B YCMOBUSX CUCTEMHOrO Bocnanexus. B
MO3re YMepLLMX XMBOTHbIX MOKasaTenu darountosa umetor 6onee BbICOKME 3HAYEHWS N0 CPABHEHWIO C FPYNNON BbIKMBLLIMX.
Ckopee Bcero, 370 CBIAETENLCTBYET O 3aKOHOMEPHOW PeakLyi MUK Ha Bonee BbipakeHHble NpoLecch AECTPYKLMM, HO
He UCKMIo4YaeT OAHOBPEMEHHOE HelpoTokcyeckoe BosaeiicTame CDB8-N03NTHBHBIX KIETOK Ha OKPYXaIOLLY0 HEPBHYIO TKaHb.

Sepsis-associated encephalopathy (SAE) being one of
the most common complication of sepsis, clinically mani-
fests from the delirium to coma, thus directly determines
the survival rate of critically ill patients [1,2]. The mecha-
nisms of SAE development remain to be elucidated,
but the important role of brain immunity activation was
emphasized. In this regard, microglia, the resident brain
macrophages, are considered to play a crucial role in
triggering neuroinflammatory responses. In healthy brain,
resting microglia provide a neuroprotective environment
and contribute substantially to neurogenesis, neuronal dif-
ferentiation, elimination of excessive and apoptotic neurons,
neuronal migration, axon growth, synaptogenesis, astro-
cytogenesis, oligodendrocytogenesis and angiogenesis
[3,4]. However, being a highly important connecting link in
the homeostatic balance of the central nervous system, in
numerous cases such as sepsis, microglia move towards
the neurotoxic phenotype and support uncontrolled neu-
roinflammation [5]. In the conditions of systemic inflamma-
tory challenge, neuroinflammation is considered as one of
the major damaging factors inside the brain medium [6]. The
animal studies examining microglial activation after a single
systemic challenge with live bacteria or lipopolysaccharide
show a more rapid and profound glial reactivity to the latter
factor, accompanied by acute pro-inflammatory environment
in the brain tissue [7]. Still, the results of these studies re-
main rather ambiguous and do not give clear consecutive
mechanisms of the initiation and development of neuroin-
flammatory response to systemic inflammatory challenge.
The contribution of microglia to restoring the brain tissue,
damaged by endogenous toxins, also remains unclear. In
this regard, considering the problem of SAE, it would be
logical to apply the common animal sepsis model reliably
simulating natural, multifactorial state of systemic infection.

In the conditions of severe sepsis, it seems principal to de-
termine the degree of microglial activation in different brain
areas, thus evaluating region-specific features of microglial
reactivity and the neuroinflammatory response severity
depending on the various brain structures.

Aim
To determine the immunohistochemical and ultrastructural
specificity of the phagocytosis activation in different rat brain

regions in the conditions of cecum ligation and puncture
sepsis model.

Materials and methods

The study was conducted in male Wistar rats, weighing
200-300 g (“Biomodelservice”, Kyiv, Ukraine). The animals
were kept in acrylic cages under standard conditions: at a
12-hlight-dark cycle, at22 + 2 °C, with free access to food
(standard chow for rats, “Biomodelservice”, Kyiv, Ukraine)
and water. All procedures were performed in accordance
with the European Convention for the Protection of Verte-
brate Animals Used for Experimental and other Scientific
Purposes (Strasbourg, 18 March 1986; ETS No. 123) and
the Directive 2010/63/EU on the protection of animals used
for scientific purposes.

The animals were subjected to the cecal ligation and
puncture (CLP) model of sepsis, the most widely used to
induce polymicrobial abdominal sepsis in rodents. Animals
were randomly divided into 2 groups: an experimental CLP
group (n = 20) and a control group (sham-operated rats,
n = 5). The consecutive CLP-procedure stages were
performed as described by our previous study [8]. Within
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the first 2 h postoperatively, the animals were observed
every 30 min, then — every 6 h up to 48 h after the CLP
procedure. The following signs were evaluated: lethargy,
diarrhoea, fever/hypothermia, piloerection, periorbital
exudation, respiratory disorders, social isolation, huddling
and malaise. Within a 20-38-h period after the operation,
in the CLP group, 9 rats showed severe clinical signs of
sepsis and were euthanized (subgroup “CLP-B” —lethal), 11
animals survived until the end of the experiment (subgroup
“CLP-A" — survived). In the control animals (subgroup
“CLP-C”), there were no lethal cases. All the survived and
control animals were euthanized 48 h after the operation by
intraperitoneal administration of sodium thiopental solution
(60 mg/kg).

Coronal sections of the brain hemispheres were fixed
in 10 % buffered formalin and after standard processing
steps, the material was embedded in paraffin blocks. Histo-
pathological analysis of samples was evaluated in sections
stained with hematoxylin and eosin. Immunohistochemical
(IHC) study was carried out according to the standard pro-
tocol provided by the antibody manufacturer. The mouse
monoclonal anti-CD68 primary antibody (clone PG-M1,
RTU, Dako, Denmark) and Ultra VisionQuanto Detection
imaging system with diaminobenzidine (Thermo Scientific
Inc., USA) were used. The results of IHC reaction were
assessed at x200 magnification in a standardized field of
view (SFV) of the microscope Scope. A1 “Carl Zeiss” (Ger-
many) using Jenoptik Progres Gryphax 60N-C1"1,0x426114
(Germany) camera and the program Videotest-Morphology
5.2.0.158 (VideoTest LLC, Russia). The expression of CD68
was assessed as a percentage of the relative area (Srel, %)
of immunolabeling to the total area of the section in the mi-
croscope SFV. CD68* expression related to vessel walls
(endothelial and perivascular expressing macrophages) was
ignored, as not being the object of our interest. In addition
to the relative area of the marker expression, the number of
CD68" cells in the SFV, as well as the percentage of CD68*
cells with amoeboid morphology, were assessed. Such cells
were presented as more rounded, with shortened, thickened
processes and slightly more abundant cytoplasm in com-
parison with elongated, rod-shaped and ramified resting
forms (the insets in the Fig. 6, 8, 10, 12).

For the comparative statistical analysis of the specified
criteria, such brain regions as cortex, subcortical white mat-
ter, hippocampus, thalamus and caudate nucleus/putamen
were selected. Five SFV of each specified region were
analyzed for each animal.

Data were analyzed using the package of Statis-
tica® for Windows 13.0 (StatSoft Inc., license No. JP-
Z8041382130ARCN10-J). The median (Me), the lower and
upper quartiles (Q1; Q3) were calculated; the comparison
between two groups of observations was carried out using
the Mann-Whitney U-test, between three or more groups
of observations —using the Kruskal-Wallis test. The results
were considered statistically significantat 95 % (P < 0.05).

For transmission electron microscopy (TEM) study,
the brains were removed in 1-5 min after stopping
the heartbeat and placed in a standard fixation solution for
TEM: 2.5 % glutaraldehyde (Alfa Aesar by Thermo Fisher
Scientific)in 0,1 M phosphate buffer (PB), pH = 7.4.Blocks
up to 1 x 1 x 1 mm were cut from the sensorimotor cortex
of the frontal lobe of the left hemisphere and placed for 2 h
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(att = 4 °C)in the same fixation solution with the addition
of sucrose. Additional fixation for 2 h was performed using
1 % osmium tetroxide on PB. Specimens were next pro-
cessed through graded (up to 100 %) series of ethanol for
dehydration and contrasted with a 2.5 % uranyl acetate
solution for 2 h. Dehydrated specimens were then infiltrated
with a mixture of acetone and Eponresin (2:1; 1:1; 1:2), em-
bedded in epoxy medium Epon-812 (Sigma-Aldrich Chemie
GmbH, Taufkirchen, Germany, 45345) and polymerized in
two steps: at36 °C (12h); 56 °C (24 h). Semithin (1-2 pm)
and ultrathin (55-65 nm) sections were cut using an
ultramicrotome (PowerTome RMC Boeckeler, USA) and
stained with lead citrate according to Reynolds (30 min,
t = 25 °C). Semithin sections were stained with methylene
blue and basic fuchsin. Examination of ultrathin sections
at different magnifications and imaging were performed
using the PEM-100-01 electron microscope (“‘Selmi”, Sumy,
Ukraine) at 65 kV.

Results

The immunohistochemical study in control animals showed
a rather low level of the CD68 protein expression in brain
cells for all the studied parameters and its unequal expres-
sion in different brain regions.

Thus, at 48 h of the experiment, the sham-operated
rats showed the highest indicators of the CD68 expression
relative area and the number of immunopositive cells
in the subcortical white matter, respectively: 0.21 (0.20;
0.22) %;8.00(7.00; 11.00). In addition, this area was char-
acterized by the highest percentage ofimmunopositive cells,
in comparison to other areas, with changed morphology
towards the amoeboid form, which was equal to 5.00 (2.00;
10.00) %. Less pronounced indicators were identified in
the cortex, hippocampus, thalamus and caudate/putamen.
In these areas, S rel. (%) and the number (units) of CD68*
cells were: in the cortex —0.13 (0.11; 0.14) %, 6.00 (3.00;
7.00); in the hippocampus - 0.13 (0.12; 0.14) %, 6.00
(4.00; 8.00); in the thalamus - 0.09 (0.07; 0.10) %, 4.00
(3.00; 6.00); in the caudate/putamen —0.11(0.10;0.12) %,
5.00 (3.00; 9.00). The percentage of CD68* cells with
amoeboid morphology in these areas was minimal ( Table 7).

In the survived group of animals (CLP-A), in relation
to the control group, a moderate increase in parameters
of phagocytic activity in the brain tissue was found by 48 h
of the experiment, also showing regional heterogeneity.
Among all the regions studied, the highest indicators of
the S rel. (%) of CD68 expression and the number of
immunopositive cells were typical for the subcortical white
matter; there was also a significant increase in the number
of immunopositive cells with amoeboid morphology. Among
the studied areas, statistically significant differences in
the indicators of S rel. and the number of CD68" cells, in
comparison to the control, were characteristic for: cortex,
subcortical white matter, hippocampus, and caudate/
putamen (Table 1).

In the non-survived animal group (CLP-B), the most
significant increase in all the studied parameters was
observed, which was also characterized by regional diffe-
rences. The highest values of the S rel. of CD68* expression,
the number of immunopositive cells and cells with amoeboid
morphology were noted in (in descending order): subcortical
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Table 1. The indicators of phagocytosis activation in different brain regions in animals of different experimental groups. Data are presented as median
(Me) with lower and upper quartiles (Q1; Q3)

CLP-A CLP-B CLP-C

S rel. (%) CD68"* cells % of CD68" cells | S rel. (%) CD68* cells % of CD68" cells | S rel. (%) CD68* cells % of CD68" cells

in SFV number in SFV | in SFV in SFV number in SFV in SFV in SFV number in SFV | in SFV
with amoeboid with amoeboid with amoeboid
morphology morphology morphology

Cortex

0.30(0.29;0.32)*  7.00(6.00; 8.00)*  4.00 (2.00; 7.00) 0.76 (0.65; 0.73)*  11.00 (10.00; 14.00)* 22.00 (9.00; 23.00)*  0.13(0.11; 0.14) ~ 6.00 (3.00; 7.00) 2.00(1.00; 6.00)
Subcortical white matter

0.47 (0.40; 0,48)*  11.00 (8.00; 12.00)* 10.00 (6.00; 19.00)*  0.95(0.92; 1.15)*  15.00 (12.00; 16.00)* 30.00 (25.00; 35.00)* 0.21(0.20;0.22) ~ 8.00 (7.00; 11.00)  5.00 (2.00; 10.00)
Hippocampus

0.34(0.32;0.35)  8.00(7.00;9.00)*  4.00 (3.00; 8.00) 0.86 (0.74;0.88)*  12.00 (11.00; 13.00)* 19.00(10.00; 20.00)* 0.13(0.12;0.14)  6.00 (4.00; 8.00) 3.00(1.00; 9.00)
Thalamus

0.10(0.09; 0.20) 5.00 (2.00; 7.00) 1.00 (0.00; 4.00) 0.18(0.09;0.21)  5.00 (3.00; 7.00) 2.00 (0.00; 4.00) 0.09 (0.07;0.10)  4.00 (3.00; 6.00) 1.00 (0.00; 3.00)
Caudate/putamen

0.25(0.21;0.35)  6.00 (4.00; 10.00)*  3.00 (1.00; 6.00) 0.97 (0.96; 1.04)*  14.00 (12.00; 15.00)*  29.00 (19.00; 32.00)* 0.11(0.10; 0.12) ~ 5.00 (3.00; 9.00) 2.00(0.00; 3.00)

*: significant differences in indicators of the same brain region compared to the control animals (P < 0.05); CLP-A: survived group; CLP-B: lethal group; CLP-C: control group.
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Fig. 1. Dynamics of the relative area of CD68+ expression (in the microscope SFV, %) Fig. 2. Dynamics of the relative area of CD68+ expression (in the microscope SFV, %)

in the cerebral cortex of CLP-B rats in the postoperative period. in the subcortical white matter of CLP-B rats in the postoperative period.
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Fig. 3. Dynamics of the relative area of CD68+ expression (in the microscope SFV, %) Fig. 4. Dynamics of the relative area of CD68+ expression (in the microscope SFV, %)
in the hippocampus of CLP-B rats in the postoperative period. in the caudate/putamen of CLP-B rats in the postoperative period.

white matter, caudate/putamen, hippocampus and cortex. Thus, summarizing the data obtained from all animals
All the values were statistically significantly different from of each group (CLP-A, CLP-B, CLP-C), the highest S rel.
the control ones (P < 0.05). In the thalamus area, as in indicators of the CD68* expression, as well as the number
the CLP-A group, an increase in indicators was not statisti- ofimmunopositive cells and cells with changing morphology
cally significant, in relation to the control (Table 1). towards phagocytic forms, were typical for the non-survived
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Fig. 5. CD68 expression in the cortex of the non-survived rat (CLP-B group) 20 h after

the CLP procedure. (anti-CD68, Dako, Denmark). x200.

CD68, Dako, Denmark). x200.

Fig. 7. CD68 expression in the white matter of the non-survived rat (CLP-B group) 20 h

after the CLP procedure. (anti-CD68, Dako, Denmark). x200.

(anti-CD68, Dako, Denmark). x200.

Fig. 9. CD68 expression in the hippocampus of the non-survived rat (CLP-B group) 20 h

after the CLP procedure. (anti-CD68, Dako, Denmark). x200.

animal group (CLP-B), and all the differences were signifi-
cant as compared to the control values.

Depending on the time point of the postoperative period,
when decompensation of the animal state of CLP-B group
occurred and euthanasia was performed, the indicators of
phagocytosis activation also had unique features. Thus,
the maximum increase in the S rel. of CD68" expression
was observed 38 h after the CLP-procedure in all the studied

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

cell. (anti-CD68, Dako, Denmark). x200.

areas other than the thalamic, where this increase was not
statistically significant (Fig. 1-12).

Substantial changes in the cortical microgliocyte ultra-
structure were observed in the CLP-B group beginning 20 h
after the CLP-procedure. In the dynamics of the postopera-
tive period, microglia gradually acquired morphological signs
of active phagocytic cells with the maximum manifestations
at the 38" observational hour.

Fig. 6. CD68 expression in the cortex of the non-survived rat (CLP-B group) 38 h after
the CLP procedure. The inset shows the magnified image of an amoeboid cell. (anti-

Fig. 8. CD68 expression in the white matter of the non-survived rat (CLP-B group) 38 h
after the CLP procedure. The inset shows the magnified image of an amoeboid cell.

Fig. 10. CD68 expression in the hippocampus of the non-survived rat (CLP-B group)
38 h after the CLP procedure. The inset shows the magnified image of an amoeboid
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Fig. 11. CD68 expression in the caudate/putamen of the non-survived rat (CLP-B group)
20 h after the CLP procedure. (anti-CD68, Dako, Denmark). x200.
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Fig. 12. CD68 expression in the caudate/putamen of the non-survived rat (CLP-B group)

38 h after the CLP procedure. The inset shows the magnified image of an amoeboid cell.
(anti-CD68, Dako, Denmark). x200.

Fig. 13. Microglial (dark-blue-colored) location close to the neuron (brown-red-colored)
signed by ischemic condensation, homogenization, and formation of the tight connection
with microglial cell. Delated spaces (highly e-translucent) between the microgliocyte
plasma membrane and surrounding neuropil (yellow-colored). The cortex of a non-
survived rat (CLP-B group). 20 h after the CLP-procedure. TEM, mag. x14,000.

NNu: neuronal nucleus (dark-violet-colored); NPrk: neuronal perikaryon; MgNu: microglial
nucleus; MgPrk: microglial perikaryon.

Fig. 14. Close approximation of two microglial cells to the capillary wall and the formation
by one of them of the tight connection with the vascular outer layer. Accumulation of a
number of lipid and complex lamellar inclusions in the microglial cytoplasm. Enlarged
intercellular spaces (yellow-colored) around microgliocytes. The cortex of a survived rat
(CLP-A group). 48 h after the CLP-procedure. TEM, mag. x12,000.

MgPrk: microglial perikaryon; Lil: lipid inclusions; Lal: lamellar inclusions; EC: endothelial
cell; CL: capillary lumen.
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It was accompanied by an increase in the perikaryon
volume and thickening of the microglial processes due
to the accumulation of a large number of lipid and com-
plex lamellar inclusions, lipofuscin granules and residual
bodies in them (Fig. 74). The immunohistochemical study
using the light microscopy revealed an amoeboid shape of
such cells. Microglial plasma membranes displayed loss
of contacts with the surrounding structures, resulting in
the appearance of extended intercellular spaces around
and indicating an increase in their mobility and migration
activity. Most often, such microgliocytes were found in close
connection with ischemically affected neurons, undergoing
the formation of close contacts with their cell membranes
and apparently turning into their satellites (Fig. 13).

In the group of survived animals (CLP-A), at 48 h of
the postoperative period, the relative frequency of active
phagocytic microgliocytes in the cortical sections was
slightly lower than that in the lethal group at 38 h-time point,
but they had the same ultrastructural distinctive features. In
the survived animals, the accumulation of such phagocytes

around and in close connection with the walls of venules
and capillaries was seen, where microglia often formed tight
contacts with the blood-brain barrier structures (Fig. 14).

Discussion

In the field of neuroglial physiology, one of the most acute
problems is the origin, typical heterogeneity, and cellular
reactivity of microglia. All of these issues still do not have
clear answers and have been only marginally covered,
remaining a subject of study for many decades. The
latest studies in this area show the theoretical possibility of
the heterogeneous origin of different types of microglia, as
well as their differentiated response to various pathological
effects in different regions of the brain [9,10].

Microglial pro-inflammatory M1-like/anti-inflammatory
M2-like polarization is also an actively controversial issue,
leaving many white spots in the concept of the multidirec-
tional effect of microglia on the surrounding tissue structures.
Currently, this subdivision is already considered rather
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simplified and one that does not reflect the real, substan-
tially situational, context-dependent and region-dependent
variety of microglial reactions to the impact of any factors [9].
However, this classification still exists and is actively used in
the interpretation of one or another effect of microgliocytes
on the nervous tissue state. During sepsis, it is supposed
that microglia could induce both neurotoxic and repairing
effect on the tissue depending on the microglial phenotype
assumed [5].

Until now, there is no uniform definition of the “microglial
activation”. This concept potentially includes a number of
genetic, molecular, morphological and functional changes in
cells, and is determined by research methods and models
of exposure to them. In the most cases, the researchers
themselves specify the individual signs of “microglia acti-
vation” in a particular study. “Activation of microglia”, in fact,
is considered as a manifestation of its reactive changes,
and therefore it would be more correct to call such a phe-
nomenon as “microglial reactivity”. Thus, one of the main
signs of microglial reactivity is the cellular mechanisms of
phagocytosis activation. The cluster of differentiation 68
(CD68), a lysosomal membrane marker, is considered as
a common marker of a highly activated state of phagocytic
microglia/macrophages [11].

The available data on CD68-expressing cells are rather
contradictory. Despite the obvious positive significance of
phagocytosis for tissue such as debris and toxic meta-
bolites elimination, there is evidence that CD68* microglia
are associated with the characteristics of the neurotoxic
M1 phenotype [12,13]. However, there are also studies
conforming the anti-inflammatory effects of CD68* cells in
animal models [11,14].

Brain CD68-expressing cells are mainly represented
by phagocytic microglia, perivascular and meningeal mac-
rophages, macrophages of the choroid plexus, as well as
hematogenous macrophages invading brain tissue when
it is exposed to various damaging factors. Although we did
not perform additional phenotyping of immunopositive cells
in our study, the vascular and perivascular expression was
statistically ignored. Thus, our attention was directed only to
the immunopositive cellular components of the brain paren-
chyma, not related to the blood-brain barrier structures and
meninges. These cellular elements could be theoretically
represented by both resident microgliocytes and hema-
togenous macrophages, which penetrated the tissue due
to disruptive changes of blood-brain barrier that is inherent
in SAE [15].

The cytoplasmic expression of CD68 has helped to
identify the morphological features of the immunopositive
cells in CLP-group compared to the control animals, in
particular, shifting to a more rounded (amoeboid) shape and
an enlarged cell body. Such an amoeboid transformation
of microglia is considered as a sign of the resting ramified
forms transition to active phagocytic cells. Coupled with
the increase in the relative area of the marker expression
and the number of immunopositive cells compared to
the control, a combination of these morphological diffe-
rences has resulted in more comprehensive assessment of
the phagocytosis activation level in various brain regions in
the conditions of SAE. All these indicators of phagocytosis
activation were significantly higher in the cortex, white mat-
ter, hippocampus and caudate/putamen in the lethal group
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of animals compared with the control values. In the group
of survivors, the significant difference in indicators was
characteristic for the same areas, but changes in the cell
morphology towards the amoeboid form did not have sig-
nificant differences compared to the control. The revealed
in our study regional-specificity of the increased expression
of microglial markers, in particular CD68, in rodents’ brain
partially coincides with the data of other studies, where
other experimental models of systemic inflammation were
used [16].

The highest values of the S rel. CD68 expression
were found in the white matter and caudate/putamen in
the rats died within 24-38 h of the postoperative period
given the clinical signs of severe sepsis. High levels of
microglial reactivity in the white matter and its detrimental
role on myelinated axons and oligodendrocyte precursor
cells were previously noted by many authors as critical
factor in the pathogenesis of such brain pathologies as
multiple sclerosis, Alzheimer’s disease, traumatic brain
injury, psychiatric pathologies and others [10,17]. Michels
M. et al. in their studies emphasized the damaging effect of
proinflammatory cytokines produced by activated microglia
in the hippocampus [18,19].

Our model of experimental sepsis leads to the con-
clusion that areas such as the white matter and caudate/
putamen (along with the less involved cortex and hippo-
campus) are probably one of the main brain regions where
the most active neuroinflammatory events occur, or there
are the sites with more intense brain-immune crosstalk
established in the condition of systemic inflammatory
challenge.

Higher rates of phagocytosis activation in decom-
pensated animals may indicate predominantly neurotoxic
phenotype of immunopositive cells or, on the other hand,
represent the activation of phagocytosis only as a natural
subsequent outcome of heterogeneous neurotoxicity of a
different origin with decompensation of adaptive mecha-
nisms in the tissue. The second option can be indirectly
confirmed by the data of our previous study, which has
shown early signs of astroglial insufficiency in non-survived
animals and the endosomal system activation in reactive
astrocytes in survived rats [8]. There is evidence of an active
interaction between astroglia and microglia in the brain in
conditions of systemic inflammation; however, this issue
is still largely ambiguous. Nevertheless, studies of inflam-
matory influence on the nervous tissue have shown earlier
reactive changes in astrocytes, leading to the subsequent
reactivation of microglia and manifestation of its neurotoxic
properties [15].

Despite the opinion about the predominantly neurotoxic
effect of activated microglia in neuropathology, there is
growing evidence of an important reparative role of mi-
croglia on intracerebral and even systemic homeostasis.
Thus, the CLP animal model of severe sepsis has shown
the necessity of microglial involvement in reducing the SAE
manifestations including signs of systemic inflammation
since artificial depletion of the microglial population wors-
ened the consequences of sepsis [19].

Our ultrastructural studies of the animal cortex have
shown the active involvement of microglia in the processes
of tissue debris phagocytosis, as well as rather early, begin-
ning from the 20™ h of the postoperative period, activation

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



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

Ole r’MMHaAbHbl€e UCCAEAOBAHNA

of glio-neuronal and glio-vascular communications. The
microglial movements to damaged or decayed neurons, as
well as the close contacts with them, indicates the active in-
volvement of microglia in the processes of direct intercellular
interaction that can be either a favorable or an unfavorable
force. In our study, such the glio-neuronal communication
was largely typical for animals of the lethal group, where
microglia showed the greatest phagocytic activity, based
on the parallel immunohistochemical analysis. In survived
animals, direct contacts of microglia with neurons were
relatively rare by the 48" h. Instead, a tendency towards
a more frequent occurrence of microgliocytes loaded with
the phagocytosed material in direct contact with the blood-
brain barrier walls was observed in this group, which can
be explained by the tissue debris elimination into the vas-
culature, but not ruling out the brain-systemic signaling
activity of microglia.

It should be assumed that this difference in microglial
reactivity between the lethal and survived groups is largely
explained by the natural reaction of phagocytic glia to more
pronounced tissue destructive processes in the non-sur-
vived animals, which increased in the dynamics of the post-
operative period. However, despite the favorable value
of cleansing the tissue from the products of destruction,
the excessive intensification of phagocytosis, as described
earlier [10,20,21], can also lead to an undesirable direction
of pathological processes in the tissue and the aggravation
of pathology. Furthermore, given the ability of activated
microglia to secrete a number of neurotoxic factors, in-
cluding reactive oxygen species, glutamate, TNFa and
others, the possibility of a wide detrimental signaling effect
of phagocytic microglia on the surrounding medium, con-
tributing to an unfavorable scenario of the brain pathology,
can not be excluded.

Conclusions

1. Beginning from the 20th h after the CLP procedure,
the significant (relative to the control) region-specific dy-
namic increase in the immunohistochemical parameters
of phagocytosis activation was observed in the rat brain.

2. All animals of the CLP group, compared with the con-
trols, showed an increase in the parameters of phago-
cytosis activation in the cortex, subcortical white matter,
hippocampus and caudate/putamen, with not significantly
different values in the thalamus and the highest indicators
in the white matter and caudate/putamen.

3. The greatest increase in parameters of phagocytosis
activation in the white matter and caudate/putamen pre-
sumably may indicate the localization of the most intense
processes of the brain neuroinflammatory response to
systemic inflammation.

4. The highest indices of phagocytosis activation in
the brain tissue were noted at the 38" h in the group of
the non-survived animals given the decompensated sepsis
signs, that most likely indicates a consecutive intensification
of the tissue cleansing processes from the decay products
under SAE conditions.

5. Ultrastructural signs of microglial reactivity indicated
the predominance of close interaction between phagocytic
microglia and neurons in the cortex of the non-survived
animals and glial-vascular eliminating activity in the brain

of the survived animals. That difference may indicate the in-
volvement of phagocytic microglia in neurotoxic mecha-
nisms leading to decompensation of the brain homeostasis
during SAE in the non-survived animals.

Prospects for further research. Given the lack of
data on glial reactivity in various regions of the brain under
conditions of sepsis-associated encephalopathy, it would
be appropriate to conduct a detailed morpho-functional
analysis of other cell populations, their interaction and roles
in the multifactorial dynamic processes of the brain damage
and repair in response to systemic inflammation.
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MeTa po60TH —HOBMM aBTOPCLKIM CIOCOBOM OTPUMATN METABOMITHI KOMMNEKCH 3 BUPAXEHUMM aHTUBaKTepianbHIMKM BnacT1BOC-
TAMY Ta 06r'pyHTYBaTW NEPCMNEKTUBHICTD iX 3aCTOCYBaHHS 115 KOHCTPYIOBAHHS NPOTUMIKPOOHIX NonidhyHKLiOHaNbHWX Npenaparis.

Marepianu Ta metoaun. MetaboniTHi komnnekcu Lactobacillus rhamnosus GG, Lactobacillus plantarum, Saccharomyces boulardii,
Enterococcus faecium opepyBani KynsTuBYBaHHAM NPOAYLIEHTIB B YIbTPa3ByKOBYX Ae3iHTerpatax iHLnx npoBioTUyHMX MiKpoop-
raHiamiB. BusHaueHHs 10 HAX Yy TRMBOCTi aHTMOIOTKOPE3NCTEHTHX LWTamiB Escherichia coli PR i Staphylococcus haemolyticus PR
3picHIoBany sikicHum metogom. CycneHsito TecT-kynbTyp (onTuyHa WinbricTb 1,0 oa. 3a wkanoto McFarland) nicns ikyByBaHHs
3 metabonitamm (2, 24 i 48 roguH 3a Temnepatypu 37 °C) BuciBanu Ha arap Mionnepa—XiHToHa. BigcyTHicTb pocTy csiguuna npo
aHTMbaKTepianbHy akTUBHICTb METABOMITHOTO KOMMAEKCY LLOAO MiKpOOpraHiamy.

Pesyniratu. KynstueysanHs S. boulardii B fesinterpatax S. boulardii / L. rhamnosus /| L. plantarum | E. faecium, L. plantarumy
nesinterparax L. rhamnosus | E. faecium, a L. rhamnosus y pesiHterpatax L. plantarum cynpoBogpyBanocs HapocTaHHsM 6io-
macu obpaHux MikpoopraHiamie (p < 0,03) i npoaykyBaHHsIM MeTaboniTis. Pa3om 3 ogHakoBUM 3BinbLUeHHsM KniTuH S. boulardii
B fesiHTerpatax S. boulardii/ L. rhamnosus | L. plantarum | E. faecium 6inblLUOK aKTUBHICTHO LLOAO NPUTHIYEHHS XUTTEQIANBHOCTI
E. coli PR i S. haemolyticus PR xapaktepu3yBanucs NpogyKTv XUTTEQIANBHOCTI, OTPUMaHi B AesiHTerparax naktobakTepiit Ta
€HTEePOKOKIB. MMiABNLLEHHS! piBHS aHTUBaKTEpianbHOI akTMBHOCTI CBIgYMTL MPO nepesary HoBoro crnocoby. MoninlueHHs nonsrae
TaKOX Y PO3LUMPEHHI CNeKTpa MeTabomMITHIX KOMMMNEKCIB 3aBASKY KyNbTUBYBaHHIO MPOAYLIEHTIB Y Ae3iHTerpaTax iHwwnx npobioTukis
A9 OTPUMAHHS OpUriHaNbHWX BIOMOTYHO aKTUBHIUX PEYOBUH i3 BUCOKUMM aHTUBaKTepianbHUMM BNAaCTUBOCTAMM LLOAO 30yAHMKIB
3axBOPtoBaHb. [l0 NepeBar HanexuTb i BUKIOYeHHs 6araToeTanHoCTi NpoLeaypy OO OKPEMOTo OTPUMaHHS AesiHTerpary of-
HOro NPOGIOTUYHOTO MIKPOOPraHiaMy Ta NPOLYKTIB XUTTEAIANBHOCTI HLLIOO 3aBAsKM 06'€AHAHHIO Pi3HKX eTanNIB Y 4UHWIA NPOLIEC.

BucHoBkw. [lesiHTerpatin sk XUBMIbHI CepefoBULL@ MOXHA BUKOPVCTOBYBATM He TiNlbkW Anst BMACHUX NPOAyLEHTIB, ane i Ans
iHLWMX WTamiB/BUAIB i pi3HMX NPOBIOTUYHMX MikpoopraHi3MmiB (rpubiB i BakTepii). BCTaHOBWNM NigBuMLLEHHS aHTUBaKTEpianbHUX
BMacTMBOCTE METabomniTHUX KOMMIEKCIB HOBUM CMOcoBoM oTpuMaHHs. [loBefeHa NepCrekTUBHICTb KOHCTPYIOBAHHS Ha iXHii
OCHOBI NPOTUMIKPOBHWX NOMiPYHKLIOHANBHWX Npenaparis.

Producing metabolic complexes of probiotic microorganisms
with significant antimicrobial properties

0. Yu. Isaienko, 0. V. Kotsar, T. M. Ryzhkova, H. I. Diukareva

The aim of the work — to produce metabolic complexes with significant antibacterial properties using a new proprietary method
and to substantiate the prospects of their use for designing of antimicrobial polyfunctional drugs.

Materials and methods. Metabolic complexes of Lactobacillus rhamnosus GG, Lactobacillus plantarum, Saccharomyces boular-
dii, Enterococcus faecium were obtained by culturing the producers in ultrasonic disintegrates of other probiotic microorganisms.
Sensitivity of antibiotic-resistant strains of Escherichia coli PR and Staphylococcus haemolyticus PR was determined by qualitative
method. The suspension of test-cultures (optical density of 1.0 units on the McFarland scale) after incubation with metabolites
(2, 24 and 48 hours at 37 °C) was inoculated into Mueller—Hinton agar. The absence of growth was indicative of the metabolic
complexes antibacterial activity against the microorganism.

Results. Cultivation of S. boulardii in the S. boulardii | L. rhamnosus / L. plantarum / E. faecium disintegrates, L. plantarum —
in the L. rhamnosus / E. faecium disintegrates and L. rhamnosus — in the L. plantarum disintegrates was accompanied by an
increase in the biomass of isolated microorganisms (P < 0.03) and production of metabolites. Along with a similar increase in
S. boulardii cells in the S. boulardii/ L. rhamnosus/ L. plantarum/ E. faecium disintegrates, the metabolic products of lactobacterial
and enterococcal disintegrates exhibited more active inhibitory effects against E. coli PR and S. haemolyticus PR. The increased
antibacterial activity indicates the advantage of the new method. Another improvement is the extended spectrum of metabolic
complexes owing to producer cultivation in the other probiotic disintegrates to obtain original biologically active substances with
high antibacterial properties against pathogens. Among the strength of the method is that all the stages are unified into a single
process avoiding multiphase procedure for the separate preparation of one probiotic microorganism disintegrate and the metabolic
products of another.

Conclusions. Disintegrates as a nutrient medium can be used not only for their own producers, but also for other strains/species and
various probiotic microorganisms (fungi and bacteria). The increase in antibacterial activity of metabolic complexes has been found
using the new method of production. The prospects of antimicrobial polyfunctional drugs designing on this basis have been proved.
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MoayueHue MeTab0AUTHBIX KOMNAEKCOB ﬂpOﬁMOTM‘IGCKMX MUKpoOpraHu3mMoB
C BbIpaXXeHHbIMH HpOTMBOMMKpOﬁHbIMM CBOMCTBaMU

E. 0. UcaeHko, E. B. Kouaps, T. H. PuxkoBa, I. U. AtokapeBa

Llenb paboThbl — HOBLIM aBTOPCKMM CMOCOBOM NOMy4UTb METAaBONMMTHBIE KOMMIEKCHI C BbIPAXEHHBIMU aHTUBaKTEpUansHBIMM
CBOVICTBAMU M 0GOCHOBATH NEPCMEKTUBHOCTb MX MPUMEHEHIS 471t KOHCTPYWMPOBaHHS NPOTUBOMUKPOGHBIX NOSMAYHKUMOHAMBHBIX
npenaparoe..

Marepuans! u Metoabl. MeTabonuTHble komnnekcel Lactobacillus rhamnosus GG, Lactobacillus plantarum, Saccharomyces
boulardii, Enterococcus faecium nomny4anu KynsTYBMpOBaHWEM NPOAYLIEHTOB B YNLTPa3BYKOBbIX A€3UHTErpaTax apyrix npobuo-
TUYECKUX MUKPOOPraHnamoB. OnpegeneHmne K HUM YyBCTBUTENBHOCTY aHTUOMOTUKOPE3NCTEHTHBIX WTammoB Escherichia coli PR
n Staphylococcus haemolyticus PR ocyLLeCTBsinM ka4ecTBEeHHbIM MeTofoM. CycneH3uo TeCT-KynbTyp (ONTUYeckas NrnoTHOCTb
1,0 eq. no wkane McFarland) nocne nHky6upoBaHus ¢ metabonutamm (2, 24 1 48 yacos npu Temnepartype 37 °C) BbiceBanu Ha
arap Mionnepa—XuHtoHa. OTCyTCTBIE pocTa CBUAETENLCTBOBAIO 06 aHTUbaKTepuansHON akTMBHOCTU METaboNMTHOTO KoMMekca
MO OTHOLLEHMIO K MUKPOOPraHu3my.

Pesynitartbl. KynstuBuposanve S. boulardii B pesauHterpartax S. boulardii/ L. rhamnosus/ L. plantarum/ E. faecium, L. plantarum
B AesvHTerpatax L. rhamnosus / E. faecium, a L. rhamnosus B ge3uHTerpatax L. plantarum conpoBoxaanock HapacTaHnem
Buromacchl n3bpaHHbIX MukpoopraHnamos (p < 0,03) n npogyumpoBaHnem MeTabonuToB. Hapsay ¢ OAMHAKOBLIM YBENUYEHNEM
knetok S. boulardii B peavHTerpatax S. boulardii / L. rhamnosus / L. plantarum / E. faecium 60nbluei akTBHOCTbIO B OTHOLLIE-
HUM NoAaBneHns xusHegesTensHocTn E. coli PR u S. haemolyticus PR Bnagenu npoaykTbl XW3HeAesaTenbHOCTH, MOMyYeHHbIe
B [e3uHTerpatax aktobakTepuid 1 SHTEPOKOKKOB. [OBbILIEHWE YPOBHS aHTMOAKTEpUanbHOA akTUBHOCTW CBUAETENLCTBYET O
NpenMyLLecTBe HOBOrO crocoba. YryylueHue 3aKknio4aeTcs Takke B PacLUMpeHnn cnektpa MeTabonmuTHbIX KoMnnekcos bra-
rofapst KynsTUBMPOBAHMWIO MPOAYLIEHTOB B Ae3uHTerparax Apyrux npobroTuKoB Anst MOMYYEHWUst OpuUriHanbHbIX G1onornyecku
aKTWBHbIX BELLECTB C BbICOKMI aHTUBaKTepUanbHbIMI CBOCTBAMM B OTHOLLIEHUV BO36yauTenen 3abonesaHuit. K npenmyiue-
CTBaM OTHOCUTCS U WUCKITOYEHNE MHOTO3TaNHOCTU NpoLeaypbl N0 OTAENbHOMY MOMyYeHUI0 Ae3nHTerpata ogHoro npobuotu-
YECKOro MMKPOOpraHn3mMa M NPOJYKTOB JKU3HEAESTENbHOCTM Apyroro Brnarofapst 06beaNHEHNIO Pa3NINYHbIX 3TAMNOB B €AUHbIN
npoLecc.

BriBoAbI. [le3uHTErpaThl B KA4ECTBE NUTATENBHON CPEeabl MOXHO UCMONb30BaTh HE TOMLKO AMnst COBCTBEHHbLIX MPOAYLIEHTOB, HO U
ONS APYriX LUTaMMOB/BUOB W Pa3nnyHbIX MPOBUOTNYECKIX MUKPOOPraHU3MOB (rprboB 1 6akTepuii). YCTaHOBNEHO NOBbILLEHNE
aHTMbaKTepUanbHbIX CBOCTB METABOMUTHBLIX KOMMMEKCOB HOBbIM CocoboM nonyyeHus:. [lokasaHa NepcrnekTMBHOCTb KOHCTPYU-

pOBaHMA Ha UX OCHOBE I'IpOTVIBOMI/IKpO6HbIX I'IOJ'II/I(*)yHKLl,I/IOHaJ'IbeIX npenaparos.

MepcnekTUBHUM € PO3LIMPEHHS cnekTpa 6GionoriyHo
aKTUBHMX PEYOBWH NPOBIOTUYHOTO NOXomKeHHs [1,2].
AKTYanbHICTb 3yMOBMEHa BUPXEHUMI NPOTUMIKPOOHUMM
BIaCTMBOCTSIMU Ta LUMPOKAM CNEKTPOM fii NoXigHWX i
MPOAYKTIB XMTTELIANBHOCTI NPOBIOTUYHMX MiKpOOpraHiamis
LLOA0 NaTOrEHHX rPaMMO3WUTUBHUX | FpamMHeraT1BHuX 36ya-
HukiB [3,4]. MpvBepTae yBary ixHa BUCOKa NPOTUMIKPOOHa
AKTMBHICTb LLOAO aHTUOIOTUKOPE3UCTEHTHNX LWTaMiB, SKi
CTaHOBMATL 0cobnmBy Hebesneky [5].

Ony6nikoBaHo 6arato gocnimxeHb LWoao MetaboniTis
MiKpOOpraHi3mis, ane BCi BOHW 6a3yloTbCs Ha ofepKaHHi
LIMX NPOAYKTIB Ha BUPOBHWNYMX XMBUIbHUX CEPELOBULLAX
[1-5]. My BMSIBUNM HOBWI Hanpsim OTPUMaHHS MeTa-
BONITHUX KOMMIEKCIB Ta iXHiX KOMOIHaLii i3 BUCOKMMU
NPOTUMIKPOOHUMM BNAcTUBOCTSMU 3@ TEXHOIOTiEl,
L0 BUKMIOYAE 3aCTOCYBaHHA BUPOGHWUYNX XMBUITbHUX
cepeposuLy [6,7].

[ns ofgepxaHHs ynbTpa3BYKOBOro AesiHTerparty
(CTPYKTYpPHMX KOMMOHEHTIB) obpanu ynbTpa3ByKoBUN
YMHHWK HU3bKOI 4acTOTU Ta HU3bKOI NOTYKHOCTI. Bigomo,
O BMCOKOYACTOTHWA ynbTpassyk (850 kL) Buknukae
iHakTuBaUito Aureobasidium pullulans (99 %) [8]. 3a iH-
LUMMU J@aHUMK, BiZCOTOK 3arnbnux knituH Mycobacterium
sp. 6PY1 He 3anexas Bif NOTYXHOCTi yrnbTPa3ByKOBOro
YMHHWMKA, a BiApPI3HABCA Bif Or0 4acTOTHOrO Adiana3oHy
[8]. IHWi aBTOPM B pe3ynbTaTi CkaHyBasbHOI ENEKTPOHHOT
Mikpockonii rpubie Saccharomyce cerevisiae, 1o 06po-
6neHi ynsTpaseykom Hu3bkoi Yactotu (20 kI, 124 mkm),
HE BUSIBUMU NOLLKOMKEHHS iXHbOI 0O0MOHKK, ane BCTaHO-
BUMW HeneTanbHe BHYTPILUHBOKIITUHHE YLIKOMKEHHS, He
noB’si3aHe 3 MembpaHor. HactynHa o6pobka Buknmkana
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MOLLKOKEHHS MemOpaHu (BHacnigok kasiTauii). MoBHa
AesiHTerpauis KnituH nosinbHa [9].

OBpanu H13bKOYACTOTHUIA, HU3LKOMOTYKHWIA Npunag
Ans WaaHoro BnnvBy Ha GionorivHi 06'exti. OcobnmeicTb
TEeXHONorii monsrae B 3aCTOCYBaHHi HU3bKOYACTOTHOMO
YNbTPa3BYKOBOMO YMHHMKA Manoi MOTYXKHOCTI, SIKWA BUM-
KNKae HesHayHe PYVHYBaHHS CamuX MIKPOOHUX KMiTWH,
a TOMy, IMOBIPHO, Aji€ NepeayciM Ha 3HATTS NOBEPXHEBUX
CTPYKTYPHWUX KOMMOHEHTIB 06pobrneHnx MikpoOGHUX 06’ek-
TiB, 30kpema npobioTnyHMX MikpoopraHiamis [6,7]. Lie nae
3MOry MaKCVMarnbHO 3HWU3WUTU MOXIMBICTb MOTPanmsHHS
BHYTPILUHLOKIITUHHOTO BMICTY, CKnag, IKOro CKMafHO KOH-
TpornioBaTu, A0 Ae3iHTerpaTy (CTPYKTYPHUX KOMMOHEHTIB)
NPoBIOTMYHMX LTaMIB, SKWA Hadarn BUKOPUCTOBYIOTb SK
XMBUNbHE CEPENOBHLLE.

MeTa po6otu

HosuM aBTOpCHKMM CNIOCOGOM OTPHUMATV METABOMITHI KOMIT-
NeKC 3 BUPaXeHUMM aHTBaKTepiarnbH1MKY BIaCTUBOCTAMM
Ta 0BrpyHTYBaTV NEPCNEKTUBHICTb iX 3aCTOCYBaHHSA NS
KOHCTPYHOBaHHS NPOTUMIKPOBHMX NonidhyHKLioHANbHNX
npenaparis.

Martepianu i MeToAU AOCAIAKEHHA

[ocnigpkeHHs BUKOHanM B nabopatopii npodinakTuku
KpanmmHHKX iHdbekuin Y «IHcTUTyT Mikpobionorii Ta imy-
Honorii imei . |. MewnukoBa HAMH Ykpaitn». MetaboniTHi
KoMnnekcy NpoBioTUYHKX LUTaMiB MIKPOOPraHi3MiB HOBOTO
MOKOIMiHHS OTPUMAanK aBTopcbKUMM crocobamu 6e3 BurKo-
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PUCTaHHS TPAOULIMHUX XUBUNbHIX cepenoBuLL. OnucaHni
paniLue cnocib nependayas KynsTUBYBaHHS MiKPOBHMX Kni-
TUH NpoBIOTVKIB y BNACHWX YNETPa3ByKOBMX fe3iHTerpatax
[6,7]. MeTaboniTHi kKOMnnekcH, OTpUMaHi B Takuii cnocid,
6pann ans nopisHaHHA. Cnoci6, sSkuin 3anponoHyBany,
BiPI3HAETLCS BUPOLLYBaHHAM NPOLYLIEHTIB B yNbTpasBy-
KOBWX [esiHTerparax iHLLMx NpobioTUYHMX MiKpOOpraHi3miB.

MikpoGHi knituHu Lactobacillus rhamnosus GG i3 cu-
mbiotuka PREEMA® (Schonen, LLseiuapisi), Lactobacillus
plantarum i3 nikapcbkoro 3acoby [laktobaktepuH (bio-
¢apma, Ykpaina), Saccharomyces boulardii 3 npobio-
TmyHoro npenapaty BULARDI® (Schonen, LUseiuapist),
Enterococcus faecium 3 nikapcbkoro 3acoby JliHekc® (Lek
Pharmaceuticals d. d., Criosenis) perigpatysanm B 0,9 %
PO34KHi HaTpito Xnopuay Ta BUPOLLYBanu NpoTsroM fobu
3aTemneparypu 37 °C. Mikpo6Hy macy sigmmeanu 0,9 %
po34uHom HaTpito xnopuay npu 1000 g ynpogoex 30 xsu-
TIMH He MeHLUE HiX Tpnui.

[na oTpuMaHHs AesiHTerpary (CTPYKTYPHNX KOMMOHEH-
TiB) cycneHsii MikpoopraHiamis 3 koHueHTpaLieto 10,0 ogu-
Huui McFarland (npunag Densi-La-Meter PLIVA-Lachema
Diagnostika, Yexist) onpomiHtoBanm HU3bK04aCTOTHUMM Yrib-
Tpa3ByKoBUMY XBUNSMM (reHepatop '3-109). O6pobnsnu y
BOAHOMY CEPEfOBHLLI B KiNbLIEBOMY MPUCTPOI reHepaTopa
B AianasoHax yactot Af2 = 35 + 50 kl'y (fmax = 40,0
K'y) npu amnnityai 30ymkenHs U = 15 B Ha HaBaHTa-
xeHHi R = 50 Q (P = 5 Br). KoedbillieHT nepeTBOpeHHs!
€NEeKTPUYHOI B aKYCTUYHY NOTYXHICTb CTaHOBUBT) = 5 %,
TOOTO CepefHs MOTYXHICTb aKyCTUYHIX KOMWBaHb Y MiCLj
poaTaLLyBaHHs GionoriyHux 06’eTiB focsrana 0,25 + 0,5 Br.

CTpYKTYpHi KOMMOHEHTH 3aCTOCOBYBaNM 115 BUPOLLY-
BaHH$ KynsTyp NpobioTu4HMX MikpoopraHiamiB. OTpumaHHs
MeTaboniTiB nepenbavano BHECEHHS CycneHsii npoay-
LIeHTiB 3 OnTMYHO LinbHicTio 10,0 oauHMLb 3a LWKanow
McF B yneTpa3sykoBwid AesiHTerpat (MociBHWiA MaTepian
craHoBnTb 10 % Big 3aranbHoro 06’emy). KynbtvsyBaHHS
3nivicHioBanu 3a Temneparypu 37 °C B MikpoaepodinbHMX
ymoBax npotsrom 3 gi6. MpoaykTv metaboniamy LeHTpudy-
rysanu npu 1000 g 30 xBWUAKH, cynepHaTaHT (insTpyBanu
3a 10MoMOroo MeMopaHHuX inbTpiB «Bnaginop» MOAC-b
Ne 4 (giametp nop 0,2 MKM) 11 BUKOPUCTOBYBanW Ans Ha-
CTYNHUX AocnimkeHs [6,7].

Martepian gns gocnimkeHb: inbTpar ynsTpa3ByKoBOro
nesiHTerpaty L. rhamnosus GG (L), meTabonitHui komn-
nekc L. rhamnosus GG (ML), oaepaHuii KynkTvByBaHHSM
nakTobakTepiit y BNacHWX AesiHTerparax, (instpar ynb-
Tpa3ByKoBOro Ae3iHTerpary L. plantarum (Lp), meTaboniTHWiA
komnnekc L. plantarum (MLp), OfepXaHWii KynbTBYBaHHAM
nakTobaKTepiit y BNacHux AesiHTerpatax, MetaboniTHui
komnnekc L. plantarum (Ler), OfEPXaHW KyrnbTUBYBaH-
HSM nakTobakTepin y aesiHTerpatax L. rhamnosus GG,
meTaboniTHU komnnekc L. plantarum (ELp), ofepxa-
HUI KyNMbTUBYBaHHSAM NakTobaKTepilt y AesiHTerpatax
E. faecium, cinbTpaT ynsTpa3BykoBOrO Ae3iHTerparty
S. boulardii (S), metabonitHuii komnnexc S. boulardii (MS),
OfepXaHUi KyrnbTUBYBaHHSIM CaxapoMILETIB Y BACHUX
AesiHTerpatax, MetabonitHi komnnekc S. boulardii (L S),
OAEpXaHU KynbTUBYBaHHAM CaxapoMILETIB Y AesiHTe-
rpatax L. rhamnosus GG, insTpat ynsTpa3sykoBOro
pesinterpary E. faecium (E), metabonitHui E. faecium
(L,E), onepsaHuit KyrsTMByBaHHSAM EHTEPOKOKIB Y 1E3iHTe-
rpatax L. rhamnosus GG, meTtabonitHuii E. faecium (LpE),

OfepKaHui KyrnbTUBYBaHHSIM EHTEPOKOKIB Y AesiHTerparax
L. plantarum.

TecT-kynbTypu 4ns focCnigXeHb: aHTUbioTMKope-
3UCTeHTHI WTamu Escherichia coli PR i Staphylococcus
haemolyticus PR (go nesodnokcauuHy, LedTpiakCcoHy,
LMnpodnoKcaLHy, aMmniLluniHy TOWO), OTpUMaHi 3 KO-
nekuii myseto mikpoopraniamis Y «IMI HAMH» (m. Xap-
KiB, YkpaiHa). CycneHsii MikpoopraHiamis rotyBanu 3a
ponomoroto 0,9 % posunHy HaTtpito xnopugy. OnTuyxa
winbHicTb Npo6 Bignosigana 1,0 oguHKUi 3a LWKanow
McFarland (npunap Densi-La-Meter (PLIVA-Lachema
Diagnostika, Yexis)).

YyTnueicTb GakTepiit 40 METAbONITHUX KOMMeKciB
NPoBIOTUYHMX MIKPOOpPraHi3MiB BU3HaYanm sIKiCHUM MeTo-
aom [10]. CycneHsito TeCT-KynbTypy BHOCUIN Y CMiBBIiAHO-
weHHi 1:9 y dinbtpar i3 meTabonitamu — gocnigHi npobw;
B 1 % LyKpoBUIN M’ACO-NENTOHHUI BynbitoH i B 0,9 %
PO34MH HaTPItO XNopKay — KOHTPOIbHI Mpobu. Excnosuuis
TeCT-KynbTyp y JOCMifXyBaHUX (insTpatax cTaHoBuna 2,
24 Ta 48 roguH 3a Temnepatypu 37 = 1 °C. I3 pigkoro
cepefoBuLLa 3AIMCHIOBaNM BUCIB Ha LUiINbHE XUBUIbHE
cepenosyLLe (arap Mionnepa—XiHToHa). BigcyTHictb pocTy
TECT-KyNbTYpW Ha LLiNbHOMY CEepefoBWLLi CBigYMna npo
aHTbaKTepianbHy akTUBHICTb AOCMIAHOIO (iNkTpaTy Wogo
MEBHOMO MIKPOOPraHi3my.

Pe3ynbratu ekcnepyMeHTanbHUX AaHux onpaLiioBa-
nm ctatucTnyHo 3a gonomoroto Microsoft Office Excel
2007 i Statistica 10.0 (StatSoft Inc., CLUA). lnote3y npo
HOpMarbHiCTb Po3MoAiny nepesipsanyu 3a LONOMOroK
kputepito Mipcona. AKWo po3noain sianosigas Hop-
MasnbHOMY, BipOriAHICTb Pi3HWLI MK MOKas3HUKamu rpyn
BW3Ha4anu 3a gonomoroto kputepito t-CTblogeHTa 3 no-
npaBkoto BoHdeppoHi. Pesynbtatn HaBegeHi Sk cepeaHe
3HayeHHs (X) i cTaHpapTHe BigxuneHHs (SD). BigmiHHocTi
MK rpynamu BBaxamu siporigHumu, skwo p < 0,05 (*),
p < 0,01(*),p < 0,001 (***). EkCnepymMeHT NOBTOPIOBaNM
4-5 pasis.

Pe3yabTatn

Pesynbratn HapocTaHHs Giomacu MikpoBGHUX KNiTUH
S. boulardiinig yac KynbTMBYBaHHS Y BMAaCHOMY YrbTpasBy-
KOBOMY [e3iHTerpari, WO 3iliCHI0Banocs 3a onmMcaHum
paniLe cnocobom, nokasanm 36inbLeHHs KYO Ha ~ 3,5 1g
KYO/mn (p < 0,001) (ma6n. 1). OTpumanHs meTaboniTis
CaxapoMiLeTiB B ynbTpa3BYKOBUX Ae3iHTerpatax iHLWmux
npo6iOTMYHMX MIKPOOpPraHi3miB, Sk-0T L. rhamnosus,
L. plantarum, E. faecium, 3a 3anponoHOBaHUM METOAOM
TaKoX CynpOBOAXYBaNocs CTaTUCTUYHO BipOrigHUM
30iNbLUIEHHAM XWUTTE30AaTHUX KNiTMH NpobioTvka Ha ~ 3,519
KYO/mn (p < 0,01) (mabrn. 1). OTxe, KinbKiCTb MiKpoOHMX
KniTvH npobioTnyHoro wramy S. boulardii y pasi ix Bupo-
LLlyBaHHS B AesiHTerpatax caxapoMmileTis, AesiHTerparax
nakTobakTepill Ta eHTEPOKOKIB 6nm3bka. KynbTuByBaHHS!
kniTu L. plantarum y pesinterpatax L. rhamnosus GG
(LL,) i pesinterpatax E. faecium (EL ), a L. rhamnosus
y AesiHTerpatax L. plantarum (Ler) TaKOX CMPUYUHAIIO
HapocTaHHs Biomacu 0bpaHmx Mikpoopranismie (p < 0,03).
Ane iHkybaLis wramis 6akTepilt i rpubiB y AesiHTerpatax He
3aBxam cynpoBomxyeanacs 3binblueHHsm KYO mikpoop-
raHismiB i MpoayKyBaHHAM MeTabomiTHUX cnomyk. Tak, He
cnocTepiranu 3pocTaHHs 1 PO3MHOXEHHS MIKPOBHUX KITiTUH
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Ta6nuus 1. Moka3HUk1 HapocTaHHst GioMacu MIKPOBHUX KNiTUH NPOBIOTUYHNX
MiKpOOPraHi3miB Npy iXHbOMY KyNbTUBYBaHHI B yNbTPa3BYKOBUX Ae3iHTerparax

Mapametp Oppasy nicns BHeCEHHA Micns KynbTUBYBaHHA
MiKPOGHUX KniTUH, X = SD npotsarom 3 Ai6, x £ SD

[esinterpat S. boulardii + knituin S. boulardii (MS)

E. faecium B ynsTpasByKoBwx AesiHTerpatax L. plantarum,
L. rhamnosus GG i S. boulardii, a L. plantarum y nesinte-
rpatax S. boulardii. Y po6oTi oncaHo komGiHaLii noxigHux
i MiKpOGHMX KniTUH NPoBioTKKIB, KO ciocTepirany 36inb-
LUEHHs1 Biomacy MIKpOBGHMX KITiTUH, @ OTXe BUAINEHHS B
CepenoBuLLe KyrnbTUBYBaHHS NPOAYKTIB XUTTEAIANBHOCTI

: Ig KYO/mn 6,30 + 0,20 9,85 + 0,30"*
NPOAYLIEHTIB. PigeHb pH 6,60 + 0,20 6,96 + 0,30
Yci HaBefeHi MeTaboniTHI KoMMnekcy 3a aHTnbakTepi- Nesinterpar L. rhamnosus + knitun S. boulardii (L S)
anbHUMW BNAaCTUBOCTAMMW € BUCOKOAKTUBHUMU pe4OBUHAMUN Ig KYO/mn 6,30 + 0,20 9,83 + 0,50**
(mabn. 2). YnbTpasByKoBi AesiHTerpati naktoGakTepiit (L) PiseHb pH 590 + 0,60 6,55 + 0,60
i (Lp)i caxapomiLeTiB (S) 3a aHTUbaKTEpianbHOK aKTUBHIC- [esinTerpar E. fascium + knitunn S. boulardii (ES)
TIO nocTynatoTbes MeTabonitam (ML), (MLp), (MS) wono Ig KYO/mn 6,22 + 0,30 10,15 & 0,30**
E. coli (24-roguHHa iHky6auis). Lle cBigunTb, Lo npouec Piserb pH 5,90 + 0,40 6,80 * 0,20*
3 OTpUMaHHS MeTabomiTHUX KOMMNEKCIB MIKpOOpraHiamis [lesierpar L. rhamnosus + knithn L. plantarum (LL,)
XapaKTepU3YeTbCsl OTPUMAHHAM aKTUBHILLOMO KiHLEBOMO Ig KYO/mn 7,23 £ 0,30 10,78 + 0,20
MPOLYKTY, YUCTOrO Bif 3aNMLLKIB XMBUABHUX CEPESOBHLL. Pisetb pH 590 + 0,30 4,67 + 0,09
Lle BinbyBaeTbCa 3aBAsKy NPOCTil TexHooril, LWo nepea- [esinrerpar L. plantarum + wriithu S. boulardii (L S)
6avae 3amiHy TpagMLiiHOMO XWUBWUIBHOMO CEpenoBuLLa Ig KYO/mn 6,25 + 0,40 9,83 + 0,80
AesiHTerpatom npoBioTUYHOMO NOXOMKEHHS. Piger pH 5,90 + 0,40 6,40 + 0,40
Hosuin cnoci6 womo BUPOLLYBaHHS nponyueHTiB B [esinterpar L. plantarum + knitnhm L. rhamnosus (Ler)
YbTPa3ByKOBUX Ae3iHTerpatax iHLUMX NpoBioTUYHMX MIKpO- g KYO/mn 6,98 £ 0,30 8,80 £ 040"
OpraHiamiB 1aB aMOry NigBULLMTA eDeKTUBHICTb NPOMYKTIB Pisetb pH 590 + 040 510 £ 0,10"
KUTTEMIANLHOCTI (mabn. 2). Tak, KynsTUBYBaHHS Mikpob- Resiterpar E. faecium + knitnw L. plantarum (EL,)
HUX KMITUH caxapoMiLeTiB y fesiHterpatax E. faecium, Ig KYOfwn 7,33 £ 040 8,33 £ 0,407
PiseHb pH 5,80 + 0,40 520 + 0,40*

L. rhamnosus, L. plantarum gano 3mory ogepxatu 6iono-
FiYHO aKTVBHI PEYOBWHM 3 BUPAXEHILLUMU MPOTUMIKPOOHM-
MU BMACTMBOCTSIMU LLOAO MPUIHIYEHHS XUTTEQIANBHOCTI
nonipeauncTeHTHUX Wwramis E. coli PR i S. haemolyticus PR
YNpOLOBX 2 rofuH iHky6aui, Hixk MeTaboniTHi Komnnexcy,

BigMiHHOCTI BipOriaHi LLOAO NoKa3HWKiB [0 KynbTuByBaHHA *:p < 0,05, **:p < 0,01, ***:p < 0,001.

OTPUMaHHS! OpuriHanbHUX BiONOriYHO aKTUBHUX PEYOBWH
3 aHTbaKTEpianbHOW aKTUBHICTIO WOAO 30yAHMKIB 3a-

OTpUMaHi nonepeaHimM cnocoom.

Y pesynerati QoCnimKeHb BCTAHOBUNM ABi PYHKLiT,
AKi BUKOHYE yNbTPa3BYKOBUI AE3IHTErPaT: XVUBUITbHOMO
cepenoBuLLa A5 NpobioTUYHUX MIKPOOpraHiamiB i BakTe-
pULMAHY ito OO0 aHTUBIOTUKOPE3UCTEHTHUX rpamnosu-
TUBHUX | FpaMHeraTVBHuX 36y AHVKIB 3aXBOpHOBaHb. YnepLue
[0BE[EHO: AE3IHTErPaT K XXMBUNbHE CEPELOBMLLE MOXHA
3aCTOCOBYBATMW HE TiNbKV A1 BMIACHWX NPOAYLIEHTIB, ane
i ANS iHWKUX WTaMmiB/BUAIB, | HABITb Pi3HUX NPOBIOTUYHMX
MiKpoOpraHiamis, 3okpema rpubis i bakTepit.

MepeBara BrepLue onucaHoro crocoby nonsrana B
PO3LUMPEHHI CreKkTpa MeTabomniTHNX KOMMIEKCIB 3aBASKM

XBOPOBaHb i MIABULLEHHIO PIBHSA IXHBOI aKTWBHOCTI NPOTK
nonipesncTeHTHUX GakTepiit. [lo nepeear UbOro cnocoby
HaneXuTb TaKOX BUKIKOYEHHs BaratoeTanHocTi npoue-
JYPV LIOZO OKPEMOro OTPUMaHHS [esiHTerpaty OfHOro
MiKpOOpraHiamy Ta NpoAyKTIB XWUTTEQIANBHOCTI iHLIOrO
npo6ioTUYHOTO LWTaMy 3aBAsKM 06 efHaHHIO pi3HUX eTaniB
Yy EOVHWIA NpoLeC.

Ons HacTynHux gocnimkeHb obpaHo MeTaboniTHi
komnneken L. rhamnosus GG sik HaaKTUBHILLi GionorivyHo
aKTUBHI PEYOBWHW, @ TaKOX NPOAYKTW XUTTEAIANBHOCTI
S. boulardii 3aBaskn 30iNbLWEHHIO IXHIX NPOTUMIKPOBHWX

BMaCTUBOCTEN 3@ YMOB KymNbTUBYBAHHS CaxapOMILIETIB Y
AesiHTerpatax naktobakTepin Ta eHTEPOKOKIB.

KyNnbTUBYBAHHIO MPOAYLEHTIB Y CTPYKTYPHUX KOMMOHEH-
Tax iHWKWX NPoBIOTUYHMX LITAMIB MIKPOOPraHiamiB LWoao

Tabnuus 2. AHTnbakTepianbHi BNacTUBOCTI YNbTPa3ByKOBUX A€3iHTErpaTiB i MeTaboniTHUX KoMMeKciB NPo6ioTUYHUX MIKpOOpPraHi3MiB LLoAo
aHTUGIOTUKOPE3NCTEHTHUX TECT-KYMNbLTYP (32 HAsIBHICTHO/BIACYTHICTIO POCTY Ha LUiNbHOMY XWBUMLHOMY CEPELOBMLL)

ekenosull, | rhamnosus GG L. plantarum S. boulardii

TecT-KynsTypU Yac

- _m-m““
E. coliPR 2 + + + + + + + + + + + + + +

24 + - - + - - + + + - - - + +

48 - - - - - - - + + - - - + +
S. haemolyticus PR~ 2 - - + + + + + + + + + + + +

24 - - - + - - - + + - - = + +

48 - - - - - - - - - - - - + +

Lr: cpinbTpat yneTpassykooro AesiHterpary L. rhamnosus GG; MLr: meTabonitHuit komnnekc L. rhamnosus GG, ogepxaHuii KynbTUByBaHHAM NakTobaKTepiil y BNacHUX AesiHTerparax;
LpLr: meTabonitHui komnnekc L. rhamnosus GG, ofepxaHuii KynsTuByBaHHsM nakTobakTepiit y AesiHTerpatax L. plantarum; Lp: insTpat ynbTpa3sykoBoro fesiHterpaty L. plantarum;
MLp: meTabonitHuin komnnekc L. plantarum, opepxanuii KynsTMBYBaHHAM nakTobakTepiit y BnacHux aesiHterparax; LrLp: metabonitHuia komnnekc L. plantarum, onepxanuii
KynbTUBYBaHHAM nakTobakTepiit y AesiHterpatax L. rhamnosus GG; ELp: metaboniTHuit komnnekc L. plantarum, ogepaHuii KynsTyByBaHHSIM NakTobakTepiit y AesiHTerparax

E. faecium; S: chinbtpat ynbTpassykoBoro gesiHterpaty S. boulardii; MS: meTaboniTHuin komnneke S. boulardii, opepxaHuii KynbTUBYBaHHSM CaxapoMILIETIB Y BMlaCHWUX AesiHTerpatax;
LrS: meTabonitHuin komnnekc S. boulardii, opepxanuii KynsTUBYBaHHAM CaxapoMILETIB y AesiHTerpatax L. rhamnosus GG; LpS: meTabonitHui komnnekc S. boulardii, onepxaquit
KynbTUBYBaHHSIM CaxapoMiLeTiB y AesiHTerpatax L. plantarum; ES: metaboniTHuin komnnekc S. boulardii, opepaHui KynsTMBYBaHHAM CaxapoMILETiB y fesiHTerpatax E. faecium;

LB: 1 % LyKpoBUiA M'SICO-NenToHHMIA BynbitoH; ®P: 0,9 % po3unH HaTpilo Xnopuay; +: HasiBHICTb POCTY KyNbTypK (MPOTUMIKPOBHWIA echekT BIACYTHIiA), -: BIACYTHICTb POCTY KynbTypn
(NPOTUMIKPOBHWIA HEeKT HasBHWN).
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

06roBopeHHsA

OpnepxaHHs MeTaboniTiB 'PyHTYETHCS Ha BAPOLLYBaHHI Npo-
DYLEHTIB Y PIOKIX KUBUMBbHX CEPEnoBHLLaX i3 HACTYMHUM
BiIOKPEMIEHHSIM MIKPOBHUX KIMiTWH Bif KymbTyparsHoI pigHm1
Ta OYNLLEHHS METABONITIB Bif KOMMOHEHTIB BUPOOHMYOMO
XuBunbHoro cepenosula [11]. Lien TexHonorivHmin npouec
CKIaZHWW i BIBNOBIZanbHUA — NOBHICTHO O4YUCTUTI NMPOLYKTY
KUTTERIANBHOCTI Bifl KOMMOHEHTIB XXMBUIBbHOTO CEPeaoBHLLA
HEMOXIMBO [12]. BHacrigok Liboro MOXyTb BUHUKATW NOBIYHi
peakLji Ta 3HWKyBaTUCA BionoriyHa edheKTUBHICTb 3acTocy-
BaHHs npenapary. [py TakoMy nigxoai oTpumaTy CTaHgapTy-
30BaHUi Npenapat Maike HeMOoxnBeO [12]. HasegeHui Hamm
paHiLLie cnoci LWOAO KyrsTUBYBaHHS MiKpOBHMX KTV H y BNac-
HOMY YNTPa3BYKOBOMY AE3IHTENPaTi MPOCTUIA Y BUKOHAHHI Ta
Nerkuin 4ns cTaHpapTuayBaHHs [6]. BiH aae amory BukmoumTi
[I00aTKOBWIA €Tan OUMLLIEHHS!, 30ELLEBMIOKYM TEXHOMONIO Ta
3MEHLLYHOYM Yac oTpuMaHHst metabonitis. OTxe, 3anpono-
HOBaHWI paHilLie crocid MOPIBHSHO 3 HAsIBHUMK MeToLaMM
XapaKTepu3yeTbCs HIU3KOK NEpEBar: 30aTHICTIO ofepXyBaTy
meTaboniTi npobioTMYHMX LTamiB Be3 BUKOPHCTaHHS Tpaaw-
LiAHUX KVMBUIBHUX CEPEAO0BHLL, 6€3 iXHiX 3anmLUKiB i noTpetm
B OYMLLEHHI KIHLIEBOTO MPOAYKTY, ONTUMI3aLjieto BUPOGHN4Oro
npoLiecy OTpUMaHHs metaboniTis.

OnucaHui paHiLLe LLe 0auH Ccrnoci6 CrinbHOTO KynbTUBY-
BaHHs! MiKpOOHWX KNiTUH 6akTepiii | rpn6iB B ynsTpa3syKoBo-
My AesiHTerpati npobioTU4HNX MIKPOOPraHi3MiB MOPIBHSHO
3 HasBHUMK METOAAMW OfEpXaHHA MeTaboniTiB Takox
XapakTepn3yeTbCs NePeBaroio LLOAO0 30aTHOCTI OAePXyBaTy
kombiHauito meTaboniTis NPoGioTMYHKX LWTamiB rpubis i
6akTepilt, WO He MICTUTb 3aMMLLKIB XMBUMBHOTO CEpeno-
BuwWa [7]. BiH gae 3mory pauioHanbHO BUKOPUCTOBYBATM
BUPOOHMYI pecypcu LUMSIXOM NOEAHAHHSA NOCMiAOBHNX
eTaniB OTPUMaHHs CTPYKTYPHUX KOMMOHEHTIB i NPOAyKTiB
meTaboniamy; CpoCTUTM TEXHOMONIK0 OTPUMAaHHS KOMBIHO-
BaHUX 6iONOriYHO aKTMBHWX PEYOBWH 3aBASKM CMiNbHOMY
KyrnbTUBYBaHHIO Pi3HUX BUAIB MIKPOOPraHi3MiB; NigBuLLMTYI
npoTMANdTEpIiHi BNACTUBOCTI META0OMITHUX PEYOBYH.
OTxe, umm cnocobom MoxHa OTpuMyBaTu KombiHaLito
MeTaboniTHUX KOMMIEKCIB Pi3HWX NPOBIOTUYHMX MiKpOOpra-
Hi3MIB i3 BUCOKMMY aHTMOaKTEpianbH1MM BNacTUBOCTAMY,
pesynbTaT HaBedeHi B nonepeaHix nybnikauisx [4,13,14].

YnepLue HaBeeHO HOBWI COCIB, KW BiOPI3HAETLCA
KyrnbTUBYBaHHAM MIKPOBHWX KNITWUH Y A€3iHTerpaTi iHLLoro
npoBioTMYHOTO MiKpOOpraHiamy, € opuriHanbHUM i Mae
HU3Ky nepesar. KpiM Toro, Lo MOXHa OTPUMYBATH KiHLEBWI
MPOAYKT i3 BUCOKUMU aHTUOaKTepianbHIMM BIIACTUBOCTAMM
MPOTY NATOreHHMX Ta YMOBHO-NATOrEHHUX 30YAHWKIB, LLIO He
MICTWTb 3aMnMLLKIB NOXWBHOIO CepefoBuLLa, BionoriyHo ak-
TUBHI PEYOBUHY SIBNSIOTb COBOIO CyMiLLl, Sika CKNaaaeThes 3i
CTPYKTYPHUX KOMMOHEHTIB OfHWX NPOBIoTUKIB | MeTaboniTiB
iHWKMX NpOBIOTUYHMX WTaMiB MikpoopraHiamie. OTpuUMaHi
MeTaboniTHi KOMMIIEKCH XapaKTEPU3YHOTLCS BUPAXKEHILLIOK
aHTMbaKTepianbHOK aKTUBHICTIO LLOAO aHTMGioTHKope-
3UCTEHTHVX 30yOHWKIB, € OpMriHaNbHUMW KOMMOHEHTaMM,
SKi BiKpMBaOTb HOBUIA HAMPSAM LLOAO CTBOPEHHS Ha iXHiIN
OCHOBI HOBOIO Kracy NPOTUMIKPOGHYX NMOMihyHKLIOHaNbHUX
npenaparis.

BucHoBKH

1. YnepLue 3anponoHyBanm HOBWiA Crocib oTpUMaHHs
MPOAYKTIB XMTTELIANBLHOCTI NPOBIOTUYHMX MiKpOOpraHi3Mie

3aBAsIKU KyNbTUBYBAHHIO MIKPOOHUX KNiTWH NpobioTuka
B YNbTPa3BYKOBKX [e3iHTerpartax iHLIOro Buay Mikpoop-
raHismy.

2. OpepaHi aBTOPCbKM CIOcoO0M METabOoMiTHI KOMI-
eKCH — BCOKOAKTVBHI PEYOBUHY LLIOAO MOMIPE3VNCTEHTHUX
rPamMno3NTUBHWX | FPaMHEraTUBHUX 30y HMKIB.

3. [loBeeHo NigBMLLEHHS iXHBOI aHTMOaKTEpianbHOT
aKTMBHOCTi 3anpoMNoHOBaHUM METOZOM.

4. MeTaboniTHi KOMMNeKCH 3 BUPaXKEHUMI aHTBaKTEpI-
arnbHUMY BTACTUBOCTSIMU, OTPUMaHi aBTOPCLKVM Criocobom
6€e3 3aCTOCYBaHHS TPAANLIIAHWX XMBUNbHUX CEPEnOBHLL,
MepCneKkTUBHI LLOAO KOHCTPYIOBAHHS Ha iXHin OCHOBI Npo-
TUMIKPOBHWX NOMihyHKLOHarNbHWX Npenaparis.

MepcnekTBM nopanblmMX AocnigkeHb nepeaba-
YaloTb BcebiyHe A0ChimKeHHs MeTaboNITHUX KOMINEKCiB
L. rhamnosus GG i S. boulardii oo ixHboro kKoMbiHoBa-
HOro 3acTOCyBaHHS 3 aHTMbaKTepianbHUMK npenapatamu
LLOA0 NOMIPE3NCTEHTHUX YMOBHO-NATOrEHHWX | NATOreHHNX
MiKpOOpraHiamiB.
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Development of novel medications for delivery of active ingredients with systemic absorption and high bioavailability is an actual challenge
for modern pharmaceutical and medical science. Nowadays, the number of diseases of the central nervous system is continuously
growing. These conditions lead to impairment of mnestic and intellectual brain functions, to a decrease in mental alertness and memory
in particular, which results in deterioration in the quality of life, sometimes in disability and patients’ partial or complete dependence on
other people. The existing variety of nootropics does not fully respond to modern criteria of clinical science and practice due to insufficient
effectiveness and neuroavailability. Recently, scientists have drawn attention to the potential of intranasal administration for delivery
of active ingredients with systemic effect to human blood flow. Intranasal administration for delivery of active ingredients will enhance
neuroavailability and, thus, a therapeutic effect of drugs. At the Departments of Medicines Technology, Pharmacology and Medical
Formulation of ZSMU, a composition of the novel medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal delivery
was developed as the result of complex physical and chemical, microbiological and biopharmaceutical experiments. The medication
contains 1 % of N-phenylacetyl-L-prolylglycine ethyl ester, 5 % of Glycerin and Poltava Bischofite (standardized solution prepared at
the Department of Medicines Technology of ZSMU), Sodium carboxymethy! cellulose solution and Tween 80 (1 %). Given the above,
the urgent task is to study some safety parameters of the developed dosage form.

The aim of the research is to study some toxicological parameters, local irritative effect of and allergic response to an effective dose
of created medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal delivery.

Materials and methods. The created medications for intranasal delivery were used as materials for each test. These medications
contained N-phenylacetyl-L-prolylglycine ethyl ester (Noopept) 1 %, Glycerin and standardized Poltava Bischofite (5 % each),
Sodium carboxymethyl cellulose solution, and Tween 80 (1 %). N-phenylacetyl-L-prolylglycine ethyl ester (CAS Ne157115-85-0,
obtained from Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), Poltava Bischofite (standardized solution
prepared at the Department of Medicines Technology of ZSMU), Polysorbate 80 (obtained from Limited liability company “Synbias”,
Kyiv), Sodium carboxymethyl cellulose (obtained from Limited liability company “Synbias”, Kyiv), Glycerin (obtained from Limited
liability company “Synbias”, Kyiv), Benzalkonium chloride (obtained from Limited liability company “Istok-Plus”, Zaporizhzhia). A study
of acute toxicity, allergic response and irritating effect on skin, and cutaneous anaphylaxis reaction was conducted on white rats.
Local irritative effect (Conjunctival allergen provocation test, CAPT) of created medication containing N-phenylacetyl-L-prolylglycine
ethyl ester for intranasal delivery was determined on guinea pigs in accordance with recommendations of the State Pharmacological
Center of the Ministry of Health of Ukraine and other recommendations. Results were statistically processed by means of the standard
statistical package of the licensed program Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). For all analysis
types the P-value <0.05 (95 %) was considered statistically significant.

Results. One-time intranasal delivery of the maximum allowable volume of the medication under research (0.4 ml) to the rats weighing
100 g in a dose of 40 mg/kg did not result in death of any of 6 animals of the experimental group overnight. In the course of studying
potential local irritative effect of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester, two experimental animals out of 10
developed a slight reddening of the conjunctiva immediately after the administration. No changes in mucous membrane of the eyes were
observed in other eight experimental animals. Daily application of the studied medication for intranasal delivery (0.5 g) to a shaved area
of the lateral surface of the animals’ bodies (4 x 4 cm) during 5 days, and consequent one-time application of the intranasal gel containing
N-phenylacetyl-L-prolylglycine ethyl ester (0.3 g), did not result in anaphylactic shock development. No visible reactions were detected in
the experimental animals after 20 more skin applications of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester during
4 weeks (5 times per week). The skin area exposed to application in animals of the control and experimental groups looked the same.

Conclusions. Complex studies of some toxicological parameters (such as mortality, dynamics of body weight change, local irritative
effect and allergic response to the effective dose of a novel medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal
delivery) have been performed. Summarizing obtained results, it can be confirmed that the medication under study does not cause any local
irritative effect and allergic response and does not demonstrate general toxic effects in case of its intranasal delivery. Thus, further research
of the novel medication containing N-phenylacetyl-L-prolylglycine ethyl ester for intranasal administration has a potential perspective.

B1BYEHHA TOKCUYHOCTI, MicLLIEBONOAPa3HIOBaAbHOI Ta aAeprizyBaAbHOI Aii HOBOro
iHTpaHa3aAbHOro Aikapcbkoro 3acoby 3 eTunoBuM edipom N-peHinaueTua-L-npoaiarninuHy

B. C. Bypnaka, |. ®. beneHiueB

Po3pobka HoBWX nikapcbkix ()OpM Ans AOCTABMEHHS aKTUBHOLiOUMX PEYOBUH CUCTEMHOI Aii 3 BUCOKOK BiogoCTymHIiCTIO — akTy-
arnbHa npobrema cy4acHoi hapMaLeBTU4YHOI Ta MEAUYHOT Hayku. YnManuii apceHan HOOTPOMHUX NpenapartiB Yepes iXHI0 HEBUCOKY
e(EKTUBHICTb i HE3HAYHY HEMPOLOCTYMHICTL HE BIANOBIAAE Cy4YacHUM BUMOraM KiiHiYHOT Hayku Ta npakTuki. OCTaHHIM YacoM y4eHi
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3BEpTaloTb yBary Ha NepCrneKkTUBHICTb 3aCTOCYBAHHS IHTPaHA3aMbHOTO LNSXY BBEAEHHS 4151 TPAHCNOPTYBaHHS MiKapCbKX Pe4OBUH
CWUCTEMHOI Aii y KPOBOTIK MOAUHN. BUKOPUCTaHHS iIHTPaHa3anbHoro LLNSXY BBEAEHHS AN AOCTaBMNEHHS Ail04MX PEYOBUH CrpUsaTUMe
MoniNLEHHI0 HeMPOLOCTYNHOCTI, @ OTXXE MiABMLLEHHIO TepaneBTUYHOI ed)eKTUBHOCTI npenaparis. Ha kadeapax TexHonorii nikis,
thapmakonorii Ta MeanyHoI peuenTypy 3anopi3bkoro AepXaBHOrO MeauyHoro yHisepcutety (30MY) B pesynsraTi KOMMMEKCHNUX
chiavko-ximiuHmx, MikpobionoriyHmx i BiohapmaLeBTUYHNX AOCHIMKEHb PO3POBUNM CKIad HOBOT iHTpaHa3anbHOi (hopmi 3 ETUNOBUM
edpipom N-theHinauetun-L-nponinrniumny, wo mictuts 1 % etunosoro edipy N-ceHinauetun-L-nponinmiuunny, 5 % rniueputy Ta
6GiLLogiTy NONTABCLKOO (CTaHLAPTU30BaHOrO Ha kadbeapi TexHonorii nikis 3OMY), posunH HaTpilt kapbokcumetunuentonosnta 1 %
TBiHY-80. AKTyamnbHUM € BUBYEHHSI OKpEMIX NapameTpiB 6e3ne4HOCTi po3pobneHoi Nikapchbkoi hopmu.

MeTta poGoTi — BUBYEHHS OKPEMMWX NMapaMeTpiB TOKCMYHOCTI, MICLIEBOMOAPa3HIOBaNbHOI Ta anepridyBanbHOi Aii edheKTMBHOI 403N
CTBOPEHOI iHTpaHasanbHoi hopmu 3 eTnnosum edipom N-eHinauetun-L-nponinrmiumHy.

Marepianu Ta meTogu. [Ins KOXHOrO AOCNIMKEHHS Sk MaTepiani BUKOPUCTOBYBanW po3pobneHi iHTpaHasanbHi hopmu, Lo MICTUIN
1 % etunosoro edhipy N-cbeninauetvn-L-nponinrmiumny (Hoonent),no 5 % riepuHy Ta GilLodiTy NonTaBCHKOrO (CTaHAAPTN30BAHO-
r0), PO341H HaTpii kapbokcumeTunuentonosnta 1 % eiHy-80. ETnosuii ecip N-deninauetvn-L-nponinrniuuHy (CAS Ne157115-85-0,
orpumanu sig Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), BiliodhiT nontascbkuii (CTaHaapTU30BaHI
po34nH — Ha kadpenpi TexHonorii nikis 3OMY), nonicop6at-80 (TOB CuHbiac, M. Kuis), Hatpiit KMLL (TOB CuHbiac, M. Kuis), rileput
(TOB CuHbiac, m. Kuig), 6eHaankoHito xnopug (TOB «ACTOK-MJTKOC», m. 3anopixoks).

[0CTpY TOKCMYHICTb, anepridyBarbHy Ta LUKIPHOMOAPAa3HioBabHY akTUBHICTb, aKTMBHY LLKIPHY aHadbinakcito BuB4ani Ha binvx Lypax,
a AoCnimKeHHs MicLieBonoapasHioBarbHOI i (KOH'oHKTBaNbHa Npoba) iHTpaHasanbHoi opmu 3 eTunosum edbipom N-cheHinaue-
TUN-L-nponinmiumHy BUKOHaNM Ha Mypyakax BignosigHo 4o pekomenaaLi AdLL MO3 Ykpaihu Ta 3rigHo 3 iHLUMMK pekoMeHaaLisiMu.
CTaTMCTMYHO pesynbTaTi onpaLitoBany, 3acTOCOBYKOYM NiLEH3iHMIA nakeT nporpamu Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J). ins BCix BUAIB aHani3y CTaTUCTUYHO 3HaYyLLmMu BBaxanu pisHuuio p < 0,05 (95 %).

Pesyniratu. OgHopasose iHTpaHasanbHe BBEAEHHS MakcMarbHo npunycTiMoro o6'emy 0,4 Mn npenapary Lwypam macoto 100 r
y B03i 40 Mr/kr He BUKNMKano 3arnbenb oaHoi 3 6 TBApUH rpynu AOCAIMKEHHS nNpoTsroM Aoou. Bus4atoumn Moxnumey Micuesono-
[pasHioBasbHy fito iHTpaHasanbHoro refto 3 eTunosumM edipom N-terinauetun-L-nponinrniumnHy, y 2 i3 10 TBapuH 3apeecTpyBanm
cnabke NOYEPBOHIHHS KOH'HOHKTVBM Bigpa3y nicnsi BBEAEHHs npenaparty. B iHwwwx 8 TBapyH He Byno 3MiH crn3oBoi 0BOMOHKM O4eil.
LLloneHHe HaHeCeHHs Ha BUCTPUIKEHY AinsiHKy 60KoBOi NoBepxHi Tynyba TBapuH (4 x 4 cm) 0,5 riHTpaHa3anbHoi hopmu, siky BUBYaNK,
npotsirom 5 7i6, a noTiM ogHoKpaTHOro HaHeceHHs 0,3 T iHTpaHasanbHoro renio 3 eTunosiM edipom N-cerinauetun-L-nponinrmi-
LMHY He CMPUYUHANO PO3BUTOK aHadinakTUYHOrO LWOKY. Micns HaHeceHHs 20 MOBTOPHWX HALLKIpHWUX annikauii iHTpaHa3anbHoro
reno 3 eTunosum ecpipom N-cheHinaueTnn-L-nponinrniumHy npotsrom 4 TxkHIB (5 pasis Ha TWXKAEHb) He 3apeecTpyBany BUAUMI
peakuii y TBapuH. 30BHILLHIA BUrNSA, LUKIPHUX MOKPUBIB Y MICLi HAHECEHHS He BIiAPI3HSBCS Y TBAPWH KOHTPOMbLHOI Ta AOCIAHOI
rpynu.

BucHoBKuM. 3aiiCHUNM KOMMAEKCHI JOCIMKEHHS OKPEMIX NapameTpiB TOKCUYHOCTI (NeTanbHICTb, AWHaMika 3MiHM Macu Tina,
MiCLieBOMOAPa3HIOBanbHa Ta anepridyBasnbHa i) eheKTUBHOI 1031 HOBOI iHTpaHa3anbHoi hopmu 3 eTunosum edipom N-cbeHin-
auetun-L-nponinrniumHy. 3a pesynsratamu, Lo OTpUMan, Liei npenapar He BUKMWKae MICLEBONOAPa3HIOBarbHy i aneprisyBanbHy
peakLito, He NPOSBASE 3aranbHy TOKCUYHY ito B yMOBaX iHTpaHa3arnbHoro BBeAeHHS. [epcrnekTMBHUM € NPOLOBXKEHHS AOCHIMKEHDb
HOBOI iHTpaHa3arnbHoI Nikapcbkoi hopmm 3 eTunosuM edipom N-deHinaueTmn-L-nponinrmilyHy.

WU3yueHue 0CTPON TOKCUYHOCTH, MECTHOPA3APAXKAIOLLET0 U aANEPrU3UPYIOLLET0 AEUCTBUA
HOBOr0 MHTPaHa3aAbHOro AeKapcTBeHHOro npenaparta ¢ N-geHuaaLeTUA-L-NTPOAMATAULIMHOM

B. C. Bypnaka, U. ®. bereHnues

PaspaboTka HOBbIX lekapCTBEHHBIX (HOPM Anst AOCTaBKW LENCTBYHOLLMX BELLECTB CUCTEMHOTO JEICTBUS C BbICOKOWA B1ofoCTynHO-
CTbl0 — aKTyanbHasi npobrnema coBpeMeHHON (hapMaLEBTUYECKON U MEAULMHCKON Hayki. CyLLeCTBYeT 3HauMTENbHbIA apceHan
HOOTPONMHbIX NPenapaToB, KOTOPbIN B CUMY HEBLICOKON 3EKTUBHOCTM U HE3HAYUTENBHOW HENPOAOCTYNHOCTM He B MOSHOW Mepe
0TBEYaeT COBPEMEHHBIM TpebGOBaHWAM KIMHWYECKOW Hayki U NpaKTUKK. B nocneaHee BpeMs BHUMaHWE yYeHbIX akLeHTUpOBaHO
Ha NepCneKkTUBHOCTU NPUMEHEHNS MHTPaHA3abHOrO MyTV BBEAEHWS AN TPAHCNOPTUPOBKM NIEKapCTBEHHBIX BELLECTB CUCTEMHOMO
[eliCTBUS B KPOBOTOK YENOBeKa. /icnonb3oBaHye MHTpaHa3anbHOro NyTy BBEAEHUS ANs OCTaBKM AENCTBYHOLWMX BELeCTB byaeT
€nocobCTBOBATh YMyYLLEHNO HEAPOLOCTYMHOCTH, @ 3HAYNT, U NOBLILIEHMIO TepaneBTYeckon achceKTMBHOCTH npenapatos. Ha
kadhesipax TEXHOMOrW NekapCTB v hapMaKonorm M MELVULIMHCKO peLienTypbl 3anopoCKoro rocy4apCTBEHHOTO MEAULIMHCKOTO YHU-
Bepcuteta (3MMY) B pesyniraTe KOMMNEKCHbIX 13MKO-XMMUYECKMX, MYKPOBMONOrYeckix 1 bruothapmaLeBTUieCKuX ccneaoBaHuii
pa3paboTaH cocTaB HOBOM MHTpaHa3arnbHoM hopmbl € 3TMNoBbIM 3chpom N-theHnnaLeTun-L-nponunrinumHa, KoTopasi CORep T
1 % atunosoro achupa N-thenmnaveTun-L-nponunrmuumHa, 5 % ravuepuHa n bulwodmTta NONTaBCKoro (CTaHAAPTU3NPOBAHHOMO
Ha kacbeape TexHomoruv nekapcte 3IMY), pactBop HaTpuii kapbokecumeTunenmtonossl M 1 % TeiHA-80. AkTyanbHbIM SBRSETCS
13y4YEHME HEKOTOPbIX NapamMeTpoB 6e30nacHOCT pa3paboTaHHON NekapCTBEHHON (hopMbl.

Llenb paboThbl — U3y4eHUe HEKOTOPbIX NAPaMETPOB TOKCUYHOCTY, MECTHOPa3APaXatoLLEro U annepruavpytoLiero AeicTens ag-
(peKTMBHOM A03bI CO3AAHHON MHTPaHa3anbHoN opMbl ¢ N-theHnnaveTvn-L-nponunrnnumHa.

Matepuansi n metoabl. [Ins Kaxaoro MCCrnenoBaHUs B KAYECTBE MaTepuanoB 1CMomnb3oBanu pa3paboTaHHble MHTpaHas3anbHbIe
chopmbl, koTopble cogepxarv 1 % N-cbeHnnaueTun-L-nponunrmumHa, no5 % rnuueputHa u buiiodguTa nonTaBckoro (CTaHaapTuau-
POBaHHOrO), pacTBOP HaTpuil kapbokcumeTunuenmnonossi n 1 % teuHa-80. N-cbernnauetun-L-nponuaranumH (CAS Ne157115-85-0,
nonyyeH ot Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), Guiuodut nontaBckuii (CTaHAapTU3MpOBaH-
HbIiA pacTBOP — Ha kacdbeape TexHomnorn nekapcte 3MMY), nonmcopbat 80 (OO0 Cunbuac, r. Kues), Hatpuit KML, (OO0 CuHbuac,
. Knes), rmuuepuH (OO0 CuHbwmac, r. Knes), 6eHsankorus xnopug (OO0 «ACTOK-MMKOCy, 1. 3anopoxbe). OCTpyto TOKCUYHOCTD,
annepruavpyoLLyio 1 KOXHOPa3apaXatoLLyo akTUBHOCTH, aKTUBHYHO KOXKHYIO aHadunakcuio n3yyanum Ha benbix kpeicax, a uccne-
[I0BaHWS MECTHOPA3paxaroLLero AEnCTBIS (KOHbIOHKTUBamNbHas npoba) nHTpaHasanbHoi dopmbl ¢ N-beHunaueTun-L-nponun-
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

FMWLMHOM NPOBOANNM Ha MOPCKWX CBUHKAX B COOTBETCTBUM C pekomeHaaumsamu FOLL M3 YkpanHbl 1 gpyrimu pekomMeHgaumusivi.
CratucTiyeckyto 06paboTky pesynsraToB MPOBOANMM C MPUMEHEHNEM NMLIEH3NOHHOTO NakeTa nporpammbl Statistica for Windows
13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). [Ins BCex BMAOB aHanmM3a CTAaTUCTUYECKW 3HAYUMBIMM CHYUTANU pasnnyuns
p < 0,05(95 %).

Pesyniratbl. OgHOKpaTHOE MHTPaHa3arnbHoe BBeAEHWe MaKkcManbHO gonycTiMoro obbema 0,4 Mn paspaboTaHHoro npenapara
kpbicam Maccoit 100 1 B o3e 40 Mr/kr He BbI3Bano rmbenb Hit OAHOTO 13 6 XMBOTHBIX ONbITHON rPYNMbl B TEYEHUE CyTOK. [pyn nayyeHnn
BO3MOXHOI0 MECTHOPa3ApaxaroLLero AenCTBIS MHTpaHasaneHoro rens ¢ N-gherunauetun-L-nponunranumHom y 2 13 10 XMBOTHbIX
3aperucTprpoBanit Nerkoe NoKpacHeHe KOHLIOHKTVBLI Cpady nocne BeeAeHWs npenapara. Y octarnbHbIX 8 KUBOTHbIX M3MEHEHNS
CMU3MCTON KOHBIOHKTUBbI HE OTMeYeHbl. ExXeHeBHOe HaHeCeHNe Ha BLICTPUKEHHBIN y4acToK BOKOBOW NOBEPXHOCTM TYNOBULLA
KUBOTHBIX (4 x 4 cm) 0,5 I co3naHHOM MHTpaHa3anbHoN hopMbI B TeHEHWE 5 CYTOK, a 3aTeM OQHOKPATHOrO HaHeceHus 0,3 r HTpa-
HasanbHoro rens ¢ N-cheHnnaueTn-L-nponunranuMHOM He NPUBOAMIO K PasBUTUI0 aHadunakThieckoro Lwoka. Mpu HaHeceHun
20 NOBTOPHbIX KOXHbIX annamkauuii nHTpaHasaneHoro rens ¢ N-peHunauetun-L-nponunrnmumHom B Tedenne 4 Hegenb (5 pas B
HeZento) BUANMbIE PEAKLIMMW Y OMbITHBIX KUBOTHBIX HE 3apernCTpUpOBaHb!. BHELLHWA BS KOKHBIX MOKPOBOB B MECTE HAHECEHS! HE
OTNNYArCS Y XMBOTHBIX KOHTPOMBHO 1 OMBITHON rPyNMbI.

BbiBogbl. [poBeaeHb! KOMMIEKCHbIE NCCNIeA0BaHUS HEKOTOPLIX NAapaMEeTPOB TOKCUYHOCTY (NETanbHOCTb, AMHAMUKa U3Me-
HEHWsl Maccbl Tefa, MeCTHOPa3ApaxaroLLee 1 annepruavpyloLlee AercTane) apdeKTMBHON [O3bl HOBOW UHTpaHa3amnbHOI
opmbl ¢ N-cheHnnaueTun-L-nponunrnuumiom. CornacHo Nony4eHHbIM pesynsTaTam, OnbiTHLIA Npenapart He XapakTepu-
3yeTcsi MecTHopasapaXatoLLell, annepruaupytoLLeil akTMBHOCTBI0 U He MPOSIBsAET 0BLLEro TOKCMYECKoro 4encTBus npu
HasanbHOM MpuUMeHeHNu. MepcnekTUBHLI AanbHenwne UCCNeA0BaHNs HOBOW MHTpaHa3anbHOI NekapCTBEHHOM OPMbI C
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N-ceHunaueTun-L-nponunramuuHom.

Development of novel medications for delivery of active
ingredients with systemic absorption and high bioavailabi-
lity is an actual challenge for modern pharmaceutical and
medical science.

Nowadays, the number of the central nervous system
diseases is continuously growing. These conditions lead
to impairment of mnestic and intellectual brain functions,
to decrease in mental alertness and memory in particular,
which results in deterioration in the quality of life, sometimes
in disability and patients’ partial or complete dependence
on other people [1-4].

The existing variety of nootropics does not fully respond
to modern criteria of clinical science and practice due to
insufficient effectiveness and neuroavailability.

Recently, scientists have drawn attention to the po-
tential of intranasal administration for delivery of active
ingredients with systemic effect to human blood flow.
Intranasal administration for delivery of active ingredients
will enhance neuroavailability and, thus, a therapeutic effect
of drugs [5,6].

Various compounds are used as nootropic agents,
such as: cerebral vasodilators (Vinpocetine, Nicergoline),
antioxidants and membrane protectors (Mexidol, Pyritinol),
pyrrolidone derivatives (Piracetam and its derivatives), GAB-
Aergic drugs (y-aminobutyric acid, Picamilonum, Phenibut),
Calcium channel blockers (Nimodipine, Cinnarizine), drugs
increasing cholinergic transmission (Ipidacrinum, Donepe-
zilum, Galantamine), herbal preparations (Ginkgo Biloba),
neuropeptides and their analogues (Cerebrolysin, Semax,
Noopept) [7,8].

Atthe Departments of Medicines Technology, Pharma-
cology and Medical Formulation of ZSMU a composition of
the novel medication containing N-phenylacetyl-L-prolylgly-
cine ethyl ester for intranasal delivery was developed as a
result of complex physical and chemical, microbiological and
biopharmaceutical experiments. The medication contains
1 % of N-phenylacetyl-L-prolylglycine ethyl ester, 5 %
of Glycerin and Poltava Bischofite (standardized solution
prepared on the Department of Medicines Technology
of ZSMU), Sodium carboxymethyl cellulose solution and
Tween 80 (1 %).

Aim
The aim of the research is to study some toxicological
parameters, local irritative effect of and allergic response

to effective dose of created medication containing N-phe-
nylacetyl-L-prolylglycine ethyl ester for intranasal delivery.

Materials and methods

The created medications for intranasal delivery were used
as materials for each test. These medications contained
N-phenylacetyl-L-prolylglycine ethyl ester (1 %), Glycerin
and standardized Poltava Bischofite (5 % each), Sodium
carboxymethyl cellulose solution and Tween 80 (1 %).
N-phenylacetyl-L-prolylglycine ethyl ester (CAS Ne157115-
85-0, obtained from Shijiazhuang Prosperity Import and
Export Co., Ltd., China. Purity: 298 %), Poltava Bischofite
(standardized solution prepared on the Department of
Medicines Technology of ZSMU), Polysorbate 80 (obtained
from Limited liability company “Synbias”, Kyiv), Sodium
carboxymethyl cellulose (obtained from Limited liability
company “Synbias”, Kyiv), Glycerin (obtained from Limited
liability company “Synbias”, Kyiv), Benzalkonium chloride
(obtained from Limited liability company “Istok-Plus”,
Zaporizhzhia).

Possible toxic effect of the medication containing
N-phenylacetyl-L-prolylglycine ethyl ester was studied on
outbred albino rats weighing 98-110 g in accordance with
recommendations of the State Pharmacological Center of
the Ministry of Health of Ukraine. Each group consisted of
six animals. The intranasal gel under research, containing
N-phenylacetyl-L-prolylglycine ethyl ester, was adminis-
tered intranasally with syringe dispenser in the maximum
allowable amount of 0,4 ml. Possible pathological changes
in behavior and appearance, as well as death of animals
were recorded within 14 days. Autopsy and morphological
studies were performed only in dead animals [9].

Allergic response and irritating effect on skin of
the intranasal medication was studied by means of skin
application on outbred albino rats of both sexes weighing
120-150 g (2 groups - control and experimental with 10
animals in each) in accordance with recommendations
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of the State Pharmacological Center of the Ministry of
Health of Ukraine. On the lateral surface of the body of
animals, an area of a 4 x 4 cm was shaved. This area
was exposed to application of 0.5 g of a dosage form,
then the animals were located in individual cells to pre-
vent licking off the drug. The application of the intranasal
gel was repeated 20 more times by means of cutaneous
applications 5 times per week.

Skin allergy reactions were analyzed daily according to
the scale of evaluation of skin samples. The first test was
conducted after 10 applications (in the event of detecting
allergic reaction, further application of the medication was
intended to stop). In case of negative or doubtful effect,
the number of skin applications was to be increased to 20.

The research on local irritative effect (Conjunctival
allergen provocation test (CAPT)) of created medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal delivery was carried out on guinea pigs weighing
480-520 g (2 groups — control and experimental with ten
animals in each), in accordance with recommendations of
the State Pharmacological Center of the Ministry of Health
of Ukraine and other recommendations.

On the conjunctiva of both eyes of animals from
the experimental group, 0.01 ml of gel was applied with
the dispenser. The animals from the control group re-
ceived distilled water administration into conjunctival sac.
The observation lasted for 3 days. Allergic reaction was
assessed according to a scale: 0 points — no changes in
the conjunctiva; 1 point — slight reddening of the conjunc-
tiva; 2 points — reddening of the conjunctiva and swelling.
The study of cutaneous anaphylaxis reaction to medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal delivery was conducted on outbred albino fe-
male rats weighing 180-190 g (two groups — control and
experimental with ten animals in each) in accordance with
recommendations of the State Pharmacological Center of
the Ministry of Health of Ukraine.

An area of a 4 x 4 cm was shaved on the lateral
surface of the animals’ bodies. It was exposed to appli-
cation of 0.5 g of a dosage form, then the animals were
located in individual cells to prevent licking off the drug.
Sensitization of animals was estimated in 5 days after
the last drug application. For this, 0.3 g of the intranasal
gel was applied once on the skin of the ear. The analysis
of the anaphylactic shock intensity was performed after
6, 12 and 24 hours using the anaphylactic shock index
of Weigle et al.: ++++ — a shock with lethal outcome;
+++ — a shock with severe symptoms (general convul-
sions, asphyxia, the animal loses the ability to stand on
its paws, falls to the side, no lethal outcome); ++ — a
mild shock (slight convulsions, pronounced symptoms of
bronchospasm); + - a slight shock (some anxiety, rapid
breathing, itchy muzzle, involuntary urination, defecation,
disheveled hair); 0 — a shock reaction did not occur, no
symptoms were detected.

Results were statistically processed by means of
the standard statistical package of the licensed pro-
gram Statistica for Windows 13 (StatSoft Inc., Ne JP-
Z8041382130ARCN10-J). Normality of data was estimated
according to the Shapiro-Wilk test. The data is described
in the form of an average value. The significance of the dif-
ference between the average values was determined by
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the Student’s t test in the normal distribution. For all analysis
types the P-value < 0.05 (95 %) was considered statisti-
cally significant [8-12].

The experiments involving the animals were carried out
in accordance with the International Standards for the Care
and Use of Laboratory Animals and with Council Directive
86/609/EEC regarding the protection of vertebrate animals
used for experimental and other scientific purposes [13,14].

Results

In researches by R. U. Ostrovskaya et al. in 2002, it has
been found that N-phenylacetyl-L-prolylglycine ethyl ester
belongs to Toxicity Class IV (practically nontoxic), LD50 of
which is 5078 mg/kg when administered intraperitoneally
[7]. Considering the fact that in our research other method
of drug administration was used (intranasal delivery), it is
necessary to provide a study on some toxicological para-
meters (mortality and dynamics of body weight change) of
the effective dose (40 mg/kg) of N-phenylacetyl-L-prolyl-
glycine ethyl ester for intranasal delivery. Thus, it has been
found that one-time intranasal delivery of the maximum
allowable volume of the medication under research (0.4 ml)
to the rats weighing 100 g in a dose of 40 mg/kg did not
resultin death of any of 6 animals of the experimental group
overnight (Table 1).

After one-time administration of the medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal delivery, the animals were under observation.
No visible pathological changes, as well as changes in
behavior of the animals occurred on day 1, 7, and 14 of
the experiment. It has been found that dynamics of body
weight change was within the physiological norm (Table 2).

In the course of studying potential local irritative effect of
the intranasal get containing N-phenylacetyl-L-prolylglycine
ethyl ester, two of ten experimental animals developed a
slight reddening of the conjunctivaimmediately after the ad-
ministration. No changes in mucous membrane of the eyes
were observed in the other eight experimental animals. On
the second and third day after the administration, none of
the experimental animals developed a positive reaction of
mucous membrane of the eye. This indicates the absence
of irritant action in this dosage form.

Then, the study of cutaneous anaphylaxis reaction to
medication containing N-phenylacetyl-L-prolylglycine ethyl
ester for intranasal delivery was conducted. As the result, it
has been found that a daily application of the studied intrana-
sal medication (0.5 g) on a shaved area of the lateral surface
of the body of animals (4 x 4 cm) during 5 days, and then
one-time application of the intranasal gel (0.3 g), did not re-
sultin development of anaphylactic shock. No symptoms of
anaphylactic shock due to intranasal gel application (0.3 g)
after 6, 12 and 24 hours. Thereby, the studied intranasal gel
containing N-phenylacetyl-L-prolylglycine ethyl ester does
not induce allergic reactions of anaphylactic type when
administered to animals during 5 days.

The conducted research of allergenic effect of the in-
tranasal gel containing N-phenylacetyl-L-prolylglycine ethyl
ester has revealed the following: no visible reactions were
detected in the experimental animals after 20 more skin
applications of the intranasal gel containing N-phenyl-
acetyl-L-prolylglycine ethyl ester during 4 weeks (5 times
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Table 1. A study on acute toxicity of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester using intranasal administration

The maximum allowable volume, ml Dosage, mg/kg The number of rats Mortality, %
40 6 0 6 0

0.4

Table 2. The dynamics of body weight change in rats after one-time administration of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl
ester M £ m

The groups of animals Initial state, (g) the 7 day, (g) the 14" day, (g)

The intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester 1013 ¢ 1274 + 3.8 1474 + 2.8
Control group (n = 6) 107.1 £ 95 133.1 £ 8.6 154.3 + 41

Table 3. The results of the study on allergenic effect of the intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester according to the scale of
evaluation of skin samples on the 4™ week of observation

The groups of animals n = 10 Designation of reactions Description of reactions

The intranasal gel containing N-phenylacetyl-L-prolylglycine ethyl ester

Negative
Negative

No changes in skin surface were observed
No changes in skin surface were observed
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per week). Skin area exposed to application in animals
of the control and experimental groups looked the same
(Table 3).

Discussion

Thus, it has been found that the studied intranasal gel
containing N-phenylacetyl-L-prolylglycine ethyl ester does
notinduce a local irritative effect. Considering the obtained
research data, we can conclude that the intranasal gel con-
taining N-phenylacetyl-L-prolylglycine ethyl ester neither
induces allergic reactions on cellular level, nor provokes
allergic dermatitis after 20 applications during 4 weeks.

In the process of evaluation of acute toxicity of the cre-
ated intranasal gel containing N-phenylacetyl-L-prolylglycine
ethyl ester, the obtained results do not contradict the lite-
rature sources [7]. This novel medication — the intranasal
gel containing N-phenylacetyl-L-prolylglycine ethyl ester —
does not cause death of any animal in any group. Given
the LD50 value of the substance of N-phenylacetyl-L-pro-
lylglycine ethyl ester, it is impossible to cause mortality with
this method of administration.

Conclusions

A series of complex studies of some toxicological
parameters (such as mortality, dynamics of body weight
change, local irritative effect and allergic response to the ef-
fective dose of a novel medication containing N-phenylace-
tyl-L-prolylglycine ethyl ester for intranasal delivery) have
been performed. Summarizing obtained results, it can be
confirmed that the medication under study does not cause
any local irritative effect and allergic response and does not
demonstrate general toxic effects in case of its intranasal
delivery. Thus, further research of the novel medication
containing N-phenylacetyl-L-prolylglycine ethyl ester for
intranasal administration has a potential perspective.

Prospects for further research. Further studies of
the new nasal form with ethyl ester of N-phenylacetyl-L-pro-
lylglycine should be conducted. They are studies on rheo-
logical parameters, chemical and microbiological stability.
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OcTaHHIM Yacom BU3HaYakTb BUCOKIA NMOMUT HAaceneHHs Ha SiETuuHi 4o0aBKy, LLO MaloTb aHTUOKCUAAHTHY aKTVUBHICTb. lMepeayciM ue
DieTUYHI f06aBKY 3 EKCTPAKTOM NIUCTS 3eMEHOr0 Yato, 60 BiH MICTUTL KaTexiHu B [IOBOMi BENWKil KinbKoCTi. 3@ YUHHUM 3aKOHOLABCTBOM
YkpaiHu He nepeabaqeHo BCTaHOBMEHHS SKICHOTO Cknady Ta KinbKiCHOro BMICTY Gi0MOriYHO akTMBHIX PEYOBUH Y AiETUYHUX AobaBKax,
LLO NEBHIM Y/HOM BMIMBAE Ha SIKICTb | 6E3NEYHICTb BXMBAHHS LX MPOAYKTIB.

MeTa poGoTh — BM3HAYEHHS SKICHOrO CKnagy Ta KinbKicHOro BMICTY deskux rpyn 6ionoriyHo akTuHUX peqoBuH (BAP) y aieTuuHmnx
pobaBKax 3 eKCTPAKTOM NNCTS 3EMEHOTO Yalo.

Martepianu Ta metogu. [ins gocnimxeHHs obpanu Tpu aieTndHi fobasku pisHux dipm-BupobHukie: «Green Tea Extract», «EkcTpakt
3EMeHOr0 Yatoy, «3eneHni Yaity. AKICHUIA aHaria BUKOHaNM MeTOLOM TOHKOLLapOBOi Xxpomartorpadii, Ans KinbKiCHOro BU3HaYEHHS BUKO-
pucToByBanu cnekTpocotomeTpito B YP-obnacri.

Pesyniratu. Y pietniHux gobaskax, Lo JOCMIAMIN, BCTAHOBWMM HASBHICTb KaTeXiHiB, kKobeiH BUSIBUNN TiMbkW Y CRIAOBUX KiMbKOCTSIX.
CymapHuit BMIiCT kaTexiHiB cTaHoBuTb 146,80 + 1,36 mr, 79,00 + 0,88 mr, 28,00 + 0,75 Mr, a nicnst nepepaxyHKy Ha eKCTPAKT 3eMeHOro
yaro, Lo 3asBneHuit B ieTnuHnx gobaskax, — 146,0 %, 39,5 %, 89,6 % ans pietnuHnx gobasok «Green Tea Extracty, «Ekctpakt
3€J1EHOTO Yatoy, «3eneHnin Yait» BianoBigHO.

BucHoBKu. BukoHanm sikicHii i KinbkicHui aHania aesikux rpyn BAP Tpbox AieTnyHUX 40BaBOK 3 EKCTPAKTOM INCTS 3eNneHoro Yaro. Beta-
HOBWMM, LLIO AieTn4Hi no6aBkm «Green Tea Extract» i «3eneHuii vait» BignosigatoTb BuMoram ®apmaxkonei CLUA 38 3a BMiCTOM kaTexiHiB.
3a pesynbTaramu LOCigpKeHHs 3po61nmn BUCHOBOK, LU0 Npobrema BianosigHOCTi 6ionoriYHO akTBHUX JOOABOK € aKTyarnbHOH, HeobxiaHe
BBEAEHHS HOPMATVBHOI JOKYMEHTALlii Ha BUSIBIIEHHS Ta BU3HAYEHHS! BIONOrYHO aKTUBHIX PEYOBMH Y AiETUYHIX L0OABKaX.

Study of the qualitative composition and quantitative content of some groups of BAS
in dietary supplements with green tea leaf extract

0. Yu. Maslov, S. V. Kolisnyk, O. V. Hrechana, A. H. Serbin

Recently, there has been a high demand from the population for dietary supplements that have antioxidant activity. First of all, these are
dietary supplements with green tea leaf extract, because green tea contains catechins in a fairly high amount. Nowadays, according to
the current legislation of Ukraine the qualitative composition and quantitative content of biologically active substances in dietary supple-
ments are not established, which to a certain extent affects the quality and safety of these products.

The aim of the study was to determine the qualitative composition and quantitative content of some groups of BAS in dietary supplements
with green tea leaf extract.

Materials and methods. Three dietary supplements from different manufacturers “Green Tea Extract’, “Green Tea Extract’, “Green
Tea” were chosen for the study. Qualitative analysis was performed by thin layer chromatography, for quantification spectrophotometry
in the UV-region was used.

Results. The presence of catechins was found in the studied dietary supplements, caffeine was found only in trace amounts. The total
content of catechins is 146.80 + 1.36mg,79.00 + 0.88 mg, 28.00 + 0.75mg, and in terms of green tea extract, which is stated in dietary
supplements — 146.0 %, 39.5 %, 89.6 % for dietary supplements “Green Tea Extract’, “Green Tea Extract’, “Green Tea”, respectively.

Conclusions. Qualitative and quantitative analysis of some groups of BAS of three dietary supplements with green tea leaf extract was
performed. It was found that dietary supplements “Green Tea Extract” and “Green Tea” meet the requirements of the US Pharmacopoeia 38
in terms of catechins. Based on the study, it can be concluded that the problem of compliance with dietary supplements is relevant today and
requires the infroduction of regulatory documentation for the detection and determination of biologically active substances in dietary supplements.

UccraepoBaHMe KaueCTBEHHOI0 COCTaBa U KOAMUECTBEHHOI0 COAEP)KaHUSA
HEeKOTOopPbIX rpynn 61oAOTMUECKH aKTUBHbIX coeAuHeHuﬁ B AUETUUYECKUX A0DaBKax
C 3KCTPAKTOM AUCTbEB 3€AEHOro Yaf

A. H0. Macnos, C. B. KonecHuk, E. B. peuaHas, A. I. CepbuH

B nocneanee Bpems oTMevarT BbICOKIN CNpocC HaceneHuda Ha anetnyeckue pobasky, obriafatoLLme aHTUOKCUAAHTHON aKTUBHOCTHIO.
[Mpexae Bcero 310 AneTn4eckue nobaBku ¢ OKCTPAKTOM NUCTLEB 3€MEHOr0 Yas, TaK Kak KaTexnHbl CoaepxaTca B 3efeHOM Yae B oCTa-
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TO4HO BorbLUoM konnyecTse. Mo ,D,GVICTByIOLLI,EMy 3aKkoHoaaTenbCTBy praVIHbI He NpeayCcMOTPEHO onpeaeneHne Ka4eCTBeHHOro coctasa
M KONMM4eCTBEHHOro coaepXaHus 61oMnorMYeCKM akTUBHbIX BELLECTB B ANETUYECKIX JobaBKax, 4To B OnpeneneHHon CTeNeHM BIINSIET Ha
Kka4ecTBO M 6€30MacHOCTL yn0Tpe6neH|/|ﬂ 9TUX NPOAYKTOB.

Llenb paboTbl — onpeneneHme ka4eCTBEHHOrO COCTaBa U KOMMYECTBEHHOTO COAEPKaHNS HEKOTOPBLIX TPyNN GUONOTMYECK aKTUBHBIX
BeLecTB (BAB) B aneTnyeckux aobaBkax ¢ IKCTPAKTOM NICTHER 3EMEHONO Yasi.

Marepuans! n MeToabl. [ns uccnenoBaHus B3siThI TPY AMETAYECKME A0BaBKY pasnnyHbIX dvpm-npoussoanTeneit: «Green Tea Extracty,
«OKCTPaKT 3eMeHOro Yasy, «3eneHblit Yaity. KayecTBEHHbIN aHann3 NpoBoAnnu METOAOM TOHKOCMOMHON XpomaTorpadmi, Ans Konude-
CTBEHHOIO ONpeaeneHns Uecrnons308ani crekTpochoTomeTpuio B YP-obnactu.

Pesynirathl. B uccnenyemblx auetuyeckux [obaBkax YCTAHOBMEHO HANMUME KATEXMHOB, KOEUH OMpemeneH TOMbKO B CrEAOoBbIX
konmyectaax. CymmapHoe cofepxaHue katexuHos coctaensiet 146,80 + 1,36 mr, 79,00 + 0,88 mr, 28,00 + 0,75 mr, a npu nepecyete
Ha 3KCTPaKT 3eMneHoro yasl, 3asiBNeHHbI B AneTdyeckux aobaskax, — 146,0 %, 39,5 %, 89,6 % ans nobasok «Green Tea Extracty,
«IKCTpaKT 3eMEHOr0 Yasy, «3eneHblit Yaity COOTBETCTBEHHO.

BbiBogb!. [TpoBEAEH KaYECTBEHHII 1 KONMYECTBEHHBIA aHamnN3 HekoTopbIX rpynn BAB Tpex AneTyeckux 406aBoK, ComepaLLmX SKCTPaKT
NIUCTLEB 3€MEHOTO0 Yasl. YCTaHOBMNEHO, YTO aneTudeckue aobasku «Green Tea Extract» u «3eneHblit Yaity cOOTBETCTBYIOT TpeGOBaHMAM
®apmakonen CLUA 38 no cogepxanmio kaTexvHOB. B pesynkTaTe uccnenoBaHus caenaH BulBof, YTo npobnema CoOTBETCTBUS ANeThYe-
Ckux [0BaBOK akTyarbHa, HeobXoauMO BBEAEHUE HOPMATVBHON JOKYMEHTALMM ANs OnpeaeneHis G1oNornYeckin akTUBHBIX BELLECTB B

JMeTnYecknx nobaskax.

lNeBHWit iIHTEPEC HWHI BUKNMKAOTbL AiETUYHI fobaBku 3
eKCTpaKTaMu Pi3HMX NikapCbKNUX POCIINH, LLO MICTATb donia-
BOHOIAM, (PEHOMbHI CNONYKW, BITaMiHW, XXUPHI KUCIOTH, SKi
€ MPVUPOSHNMY aHTUOKCUAHTaMM.

Yawn (Camellia sinensis L.) — opyrvii 3a CioKVBaHHAM
Hanin y cBiTi (nicns Boay), CTOMITTAMM BUKOPVCTOBYBABCS B
Pi3HKX KyrTypax 3aBasku NikyBanbHUM BacTBOCTAM. Bu-
pobnsitoTb Yalt y HechepMEHTOBAHIN (3erneHuii Yait), HaniBdep-
MEHTOBaHIl (YnyH) i (hepMeHTOBaHii (YOpHUIA abo HYepBOHMIA
yai) doopmax. Maiike 76-78 % uqato, L0 BUPOONSETHCS
Ta CMOXKVMBAETLCS Y CBITi, — YopHUiA, 20-22 % — 3eneHui,
MeHLe HX2 % —ynyH. BxvBaHHs 3eneHoro 4aro 0cobnneo
MONYsPHE B a3iNCbKMX KynbTypax, i ioro acoLliaLlis 3 KOpUCTo
7151 300POB’S JIOAUHY CTIOHYKara [0 BKIKOYEHHS EKCTPaKTIB
3€1EHOr0 Yaro 10 ckragy 6aratbox AieTMYHUX 400ABOK.

XiMiuHuii cknag yato Bkroyae 6inku, xnopodin, MiHe-
panu Ta MikpoeneMeHTu, NeTki ComnyKy, aviHo- N OpraHiyHi
KWCNOTK, NirHiHKW, ankanoiaw (kodeiH, TeodiniH, Teo6pomiH)
Ta noniceHonm (katexiHv abo dnaeax-3-onu, TeadnasiHu,
Teapybiriiu, npoaHTouiaHiguHm) [1,11]. Cepeg GionoriyHo
akTnBHUX peyoBwuH (BAP) yato uumany yeary npuainsoTb
noniceHonam, 3okpema katexiHam. OCHOBHI kaTexiHu 3e-
NIEHOro Yato — enikaTexiH, eniranokartexiH, enikatexiHranar
Ta eniranokarexi-3-O-ranat. EniranokarexiH-3-O-ranat
cTaHoBuTb Maibke 40 % Big 3aranbHOrO BMICTY KaTexiHiB,
LIe OCHOBHMWI1 @HTMOKCUAAHTHMIA KOMMOHEHT 3ENEHOIO Yato
Ta Oro eKCTPaKTY.

AHTVOKCWAAHTHA aKTUBHICTb I'PYHTYETHCA HA MOMIMHAHHI
papvKanis Ta ioH-XernaToyTBOPIOBassHOMY MOTeHLiani MeTarty.
Kpim TOro, nonicheHonu Yaro NposiBRSOTL LUMPOKUIA CTIEKTP
iHLLIMX BWAiB GIONOriYHOI aKTUBHOCTI, SIK-OT MPUTHIYEHHS NPO-
nipepaLiii Ta aHrioreHesy, iHIyKUiS NPUMMHEHHS anonTosy
KIMITUHHOTO LMKITY Ta 3MiHa curHanisauii KnitvH. 3enexuin
Yal BUKOPUCTOBYIOTb Mif Yac NiKyBaHHS Ta npodinakTuk
3aXBOPOBaHb CEPLIEBO-CYAMHHOI CUCTEMMU, 3MOSIKICHIX HOBO-
yTBOPEeHb. HelLonaBHo NokasaHo, LLIO MonicheHONM Yako TakoxX
CrpWsitoTb YTpaTi Macu Tina, | ToMy iX BKMK4akTb y obaBku
Ans cxyaHerHs [1]. Y pobotax [9,16] nosigomnsitots npo ao-
CTimKEHHs renaToTOKCUYHOI i eniranokatexiHy-3-O-ranary.

BcraHoBneHo, Lo aieTuyHi fobaBku B piakint abo cyxii
chopmi (Ha BigMiHy Bif BOAHVX EKCTPAKTIB 3€MIEHOrO Yato, 5K
CMOXVBAIOTb SK HAMOT) MOXYTb OYTW KOHLEHTPOBAHILLMMM,
a CKnap kaTexiHiB Ta iXHs CTPYKTypa MOXYTb BiApi3HATMCA
BiJ TPaQULIiHWX HACTOIB 3eneHoro Yato. Tomy GionorivyHo
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akTuBHi pobaskn (BAL) He MOXHa BBaxaTu Be3neyHum
NpoayKTOM BiAnoBigHO Ao nigxopy 6e3neku, ockinbku
BMSIMB EKCTPaKTIB 3eM1EHOro Yaro Ha pisHi 800 Mr enirano-
kartexiHy-3-O-ranarty/aeHb B iHTEPBEHLINHNX AOCTIIKEHHSIX
BUKITMKAB NiABMLLEHHS TPAHCaMIHA3 y CUPOBATLi KPOBI, LLO
CBiAUMTb NPO NOLIKOMKEHHS NeviHkL. OTxe, BaxaHo 3aiic-
HIOBaTUN KOHTPOMb SIKOCTI AiETMYHUX 0OABOK 3 EKCTPAKTOM
3€1EHOr0 Yalo 3a KifbKICHAM YMICTOM KaTexiHiB.

KodheiH — HamnowumpeHiLumin ankanoig, Lo MiCTUTLCS
B Yai; 110ro KoHLeHTpaLis 3a3Buyail ctaHoBnTb 1,5-5,0 %.
Y yYaitHoMy nmucTi HasBHi Takox TeobpomiH (0,1-0,4 %)
i TeodhiniH. MoBigomnsny, Wo TeodiniH byB BUSBNEHMI
y 6pyHbkax i nepwomy nuctky (0,13-0,18 %), ane He y
ApYyromy um TpeTbomy fucTi. i yac aHanisy, Lo BkIo4aB
27 YopHux, 13 3enenunx i 5 coprtis nyep-yais, y 19 apaskax
TeodiniH He BUSBUNK, B iHLLMX 3paskax —A0 0,049 % [10].

KodheiH Moxe iHribyBaTh NepekncHe OKCHEHHS NiniaiB
i 3VEHLLYBaTW BUPOBNEHHS akTUBHUX (hopM KucHIO (ADK).
XpOHiuHe croXuBaHHs KodeiHy nonerLuye oKUCnoBanbHUii
CTPec i NOMINLLYe PYHKLt0 MITOXOHAPIN Y ASKUX Henpo-
TOKCWYHMX cuTyaLlisix. [locnimKeHHs Ha Liypax nokasano,
Lo KocheiH 3MIHIOE OKWCMHOBaNbHWIA CTPeC i nocnabnioe
3ananeHHsi, BUkIvkaHe d-ranakTosol — CroIyKot, Lo
MOXe CMPUYUHWUTY CTapiHHSA MO3KY LypiB. Kpim Toro, Ko-
(peiH nigBuLLYE aKTUBHICTb FMyTaTioHy S-TpaHcdepasm Ta
iHribye nopyLueHHs MeMbpaHu epuTpOLMTIB Ta anonTo3.
Bnnue kocheity Ha HeiipoaereHepaTVBHI po3naam AeTarnsHO
BMBYWITV NPOTSTOM OCTAHHBOrO IeCATUNITTS. [okasaHo, Lo
KobeiH BnnvBae Ha naTodisionorito HempoaereHepaTUBHUX
poanagis, BkMoYatoun xBopoby Anbureiimepa, XBopoby
MapkiHCOHa, amioTpodhiYHMI GiYHWIA CKepo3, XBOpPODY
XaHTiHrToHa Ta xBopoby Mayapo-[xo3eda [12].

Y [epxasHin apmakonei YkpaiHu MiCTUTLCSA po3ain
«[ieTnyHi gobaBkuy, 3rigHO 3 HUMK Oi€TUYHI J00aBKK No-
BWHHI BignosigaTy hapMo-TEXHOMOrYHUM B1UMOram Ao A0-
30BaHuX (DOPM 32 BMICTOM BaXKWX MeTanis, 3anmLLKOBUMM
KifIbKOCTSIMM NEeCTLMAIB, 3a MikpoGionoriYHOW YMCTOTOH
[2,3,6-8]. Y dapmakonei CLUA 38 HasiBHa MoHorpadis
Ha pieTuyHy nobaBky 3 fekodeiHi30BaHNM eKkCTpaKToM
3€MEHOT0 Yalo, 3a SIKOK eKCTPaKT IUCTS 3eMEeHOro Yato
noBuHeH MicTuT 60 % nonicheHoniB y nepepaxyHKy Ha
eniranokatexiH-3-O-ranat i 0,1 % kodeiny [14,15].

KinbkicHe BU3Ha4YeHHs Cymu kaTexiHiB Tpeba BUKOHY-
Batu meTtogom BEPX [14], Wwo fae 3amory po3ainuTy, ineH-
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

TUQiKyBaTV Ta BU3HAYUTU KiMbKICHWIA BMICT YCiX KaTexiHiB,
SKi HasiBHI B ekcTpakTi [5]. Ane Liein aHaniTuyHuin MeTog Mae
HW3KY He[oniKiB: BMCOKa BapTiCTb 0bnaaHaHHs, notpeba y
BWCOKOKBanNihikoBaHWX creLiianictax, BUKOHaHHS aHaniay
€ [JOBOMi TpMBaNUM.

MeTa po6otu

Bu3HaueHHs siKicHOro cknagy Ta KinbKicHOro BMICTy Ae-
skux rpyn BAP y aieTnyHnx gobaBkax 3 eKCTpakToM NnCTs
3€M1EHOT0 Yalo.

Martepianu i MeToAM AOCAIAKEHHA

[ns aHanisy obpanu Tpu ieTnyHi Jo6aBkM 3 EKCTPAKTOM
NACTS 3eMEHOTO Yato Pi3HNX BUPOOHWKIB:

1. «Green Tea Extract» mictutb 35 Mr eniranokare-
XiHy-3-O-ranaty y BUIMSAi CyXoro CTaHaapTM30BaHOro
€KCTPaKTY NMUCTS 3eMEHOTO Yato, hopmMa Bunycky —Tabner-
ku1; BUpOBHUK — «Source Naturals», CLUA,;

2. «EkctpakT 3eneHoro yato» Mictutb 200 Mr cyxoro
€KCTPaKTY NMUCTS 3eMEHOTO Yato; hopmMa Bunycky —Tabner-
Ku1; BUPOBHUK — «EniT-chapmy», YkpaiHa;

3. «3eneHnit Yai» MicTUTb Cyxui ekcTpakT (31,25 mr),
ackopbiHoBy kucnoty — 12,5 mr; doopma Bunycky —Tabner-
K1; BUPOBHUK — «®apmakomy, YkpaiHa.

Mg Yac JocniMKeHHs BUKOPUCTOBYBANWU enikaTexiH
(«Sigma Aldrich»), eniranokatexin-3-O-ranat («Sigma
Aldrich»), kocbeiH («Sigma Aldrich»). KinbkicHe BM3Ha4eHHst
Ccymw nonicpeHoniB BUKOHaNM Ha cnekTpocoTomeTpi Specol
1500 (Analytic Jena AG, Germany). 3actocyBsanu nporpam-
He 3abe3neyeHHs WinASPECT®Spekol 2.3.

YCi pO34YMHHUMKY, L0 BUKOPWUCTaHI NSt NPUrOTYBaHHS
CcUCTeM NS XpomaTtorpadoyBaHHs, — MapKu «4.1.a.» Ta «X.4».

Metopuka sikicHoro TLLIX-aHanisy aieTMyHMX o6aBok
[13]. MopoLuok noapibHeHMx TabreTok AiETMYHUX f06aBOK,
ki gocnignny, NOBHICTHO PO34MHANKN B 96 % eTaHomMi, pO34nH
instpyBanm B MipHy konby mictkictio 50,0 mn, goBoannu
00’em 96 % eTaHONOM [0 nosHauku. Ons ineHTudikauii
KaTexiHiB BMKOPWCTOBYBANM CCTEMY PO34MHHWKIB: TOMyorn-
aleToH-MypalvHa kucnora (9:9:2), ans kodpeiny — etwn-
aleTar-MeTaHon-aMoHiak 25 % (85:10:5). Ha ninito crapty
nnactukn «Copbdin-NTCX-AP-A-YO» mikponineTkoto
HaHocu 30 MK po3ynHiB, Lo Aocnigunm, i 10,0 mkn 0,02 %
po3ynHy eniranokarexiny-3-O-ranary, 10,0 Mkn 0,04 % poayn-
Hy enikaTexiHy sk cMyr1 3aBOoBxXk/ maibke 10 M.

Mg Yac gocnimKkeHHs QieTUYHUX 406aBOK Ha HAABHICTb
KocbeiHy MikponineTkor HaHoCUM 30 MKM PO34MHIB, LLO
Bueyany, i 10,0 mkn 0,1 % posunHy KodeiHy. MnacTuHku
3 HaHeceHuMK npobamu BUCYLLYBanM Ha MoBiTPi, NOTiM
nomiwanu y xpomarorpadiyHi kamepu, ski nonepegHs0
HacuyyBanu BiANOBIAHMMMU CyMillamu PO3YUHHUKIB,
xpomartorpadysanm BucxigHum cnocobom. Komm dpoHT
PO34YMHHUKIB MPOXOAMB Malike 8 CM, NNaCTUHKW BUAManm
3 Kamep, BUCYLLyBanu Ha nosiTpi NpotaroM 30 XBUSUH.
[eTekTyBaHHs KaTexiHiB | kodeiHy 3aivicHioBanu B YO-cBiTni
32 JOBXVUHW XBUMi 254 HM. [Insi 0CTaTO4HOTO BUSHAYEHHS!
KaTexiHiB BUCYLLEeHi nnacTuHm 0bpobnsnu 1 % posumHom
BaHiNiHy y XNOpUOHIN KUCNOTI, ANS BU3HAYeHHS Kodel-
Hy — CnoYaTky CyMILLLLIO piBHUX 06’'emiB eTaHomy 96 % i
0,1 M HCI, nicns 4oro 0bpobnsinu 1 % po34unHom rogy B
96 % etaHoni.

MeToauka BU3HAYEHHSI MaKCUMYMy MOTMIMHAHHA
eniranokartexiny-3-O-ranaty. [ing peectpauii Y®-cnektpa
roTyBan CTaH4apTHW PO34MH eniranokartexiHy-3-O-ranarty
3 KoHUeHTpauieto 20 mkr/mn: 10,0 Mr eniranokatexiHy-3-ra-
niaTy BHOCUIM B MipHY konby micTkicTto 50,0 M posumHanm
B HEBENWKiN KinbkocTi 96 % etaHony 1 goeoaunn ob’em
PO34KHY TUM CaMUM PO3YMHHIKOM [0 NMO3HAYKM (KOHLIEH-
Tpauist 200 mkr/mMn). Y MipHY kon6y micTkicTio 50,0 Mn BHO-
cvnun aniksoTy 5,0 Mn OTPUMaHOTO PO34KHY Ta AOBOAMMM
06’em po3unHy 96 % eTaHONOM [0 NO3HAYKN.

MeToauka BM3HaueHHS KinbKiCHOro BMiCTy KaTexi-
HiB y AieTMYHMX gobaBkax. [Ins BU3HAYEHHS KiNbKiICHOrO
BMICTY KaTexiHiB y ieTuuHin obasui «Green Tea Extract»
6nm3bko 0,20 r (ToyHa HaBaxka) LiETMYHOT 406aBKM NOBHI-
CTHO PO34mHANN Yy 96 % posauuHi eTaHony Ta GinsTpyBanm
B MipHy konby mictkictio 50,0 mn, noBogunu o6’em 96 %
€TaHOmMOoM [10 No3Hauky. 1,0 M1 OTPUMAHOTO PO34MHY BHOCH-
nn B MipHY konby emHicTio 50,0 mn i goognnv 06'em 96 %
€TaHonoM Ao noaHauyku. Notim Bigbupanm aniksoty 10,0 mn
i BHOCWIM B MipHY Konby emHicTto 25,0 Mn, foBoaunu 06’'em
96 % eTaHOnoM A0 NO3HaYKM.

[1ns1 BU3HaYEHHS KINbKICHOrO BMICTY KaTEXIHIB Y JiETUMHIN
pobaBui «EkcTpakT 3eneHoro yato» maibke 0,20 r (TouHa
HaBaxKka) AIETUMHOI 106aBKM NOBHICTIO PO34nHANN B 96 %
PO34MHi eTaHony i inkTpyBanu B MipHy konby micTkicTio
50,0 mn, gosoaunu ob’em 96 % eTaHONOM [0 MO3HAYKM.
1,0 Mn OTPUMAHOTO PO34MHY BHOCUIN B MipHY KONBy MiCTKi-
c1t0 50,0 mni goBoannu 06'em 96 % eTaHONOM 0 NO3HAYKM.

[ins BU3HaYeHHS KinbKICHOMO BMICTY KaTEXIHIB Y AIETUYHIN
pobaBui «3eneHuii vaiy Bnmseko 0,20 1 (ToYHa HaBaxka)
JieTYHOI f0OABKM MOBHICTIO PO3YMHSANN B 96 % pO3qMHI
€eTaHony 1 insTpyBanu B MipHy konby mictkictio 50,0 mrm;
2,0 Mn oTpMMaHOro PO34KHY BHOCHIW B MipHY Konby MicTki-
cTto 25,0 Mni goBoannn 06'eM 96 % eTaHONOM [0 NMO3HAYKN.

£k kOMNeHcaLiiHUi po3yuH BukopucToByBann 96 %
eTaHon.

BmicT cymu kaTexiHiB y nepepaxyHKy Ha eniranokare-
XiH-3-O-ranart y gietnyHin pobasui «Green tea extract» y
mr (X) po3paxoByBanu 3a hopMyIoH:

T

Ax m, % 50 x 50 x 25 x 5 x 1000 x 100 x m_
X=

A, xmx 1x 10 x 50 x 50 x (100 — %son.)

BwmicT cymu kaTexiHiB y nepepaxyHKy Ha eniranokare-
XiH-3-O-ranart y fieTnyHin fobasLi «EkcTpakT 3eneHoro
yato» y Mr (X) pospaxoByBasnu 3a (hopMyIoLo:

T

Axm; x50 x50 x5 x 1000 x 100 x m_
X=

A, xmx1x50x50x (100 - %Bson.)
BmicT cymu kaTexiHiB y nepepaxyHKy Ha eniranokare-

XiH-3-O-ranar y gieTuuHin gobasLi «3eneHuii yamy» y mr (X)
po3paxoByBanu 3a (hopmyrioto:

Axm x50 x25x5x1000 x 100 x m
X: cpT

A, xmx1x50x50x(100 - %Bson.)

fAe: A —onTn4Ha rycTMHa A0GTIAKYBAHOTO PO3YNHY; A — ONTU4HA ryCTUHA
posunHy ®C3 eniranokarexiHy-3-O-ranaty; m — maca HaBaxku, r, m; —
maca Haeaxku ®C3 eniranokatexiHy-3-O-ranaty, r; %Bon. — BiACOTOK

BonorocTi, %, m., —Maca cepenHboi Tabnetku, T.
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Puc. 1. YO-cnektpu:

A 0,7 1 — eniranokarexiy-3-O-ranary
(I = 10 mm; koHUeHTpaLis 20 MKr/mn)
06 B 96 % eraHoni;

2 - «Green Tea Extract»;
3 — «EKCTpaKT 3eNneHoro Yaio»;
4 — «3enenuii vaity (Amax = 275 Hm).

252 257 262 267 272

282 287 292 297
A, HM

Tabnuus 1. MeTponoriyHi xapakTepUCTUKY KinbKiCHOrO BU3HAYEHHS CyMU KaTexiHiB y AieTuyHux fobaskax (n = 5,p = 95 %)

B goGaa ES N PR P S P Y

146,80 + 1,36

Green Tea Extract 146,8 1,200
EkcTpakT 3eneHoro vato 79,0 0,500
3eneHuin van 28,0 0,362

1,0950 0,4899 1,36 0,93
0,7071 0,3162 0,88 1.1 79,00
0,6017 0,2691 0,75 2,67 28,00

Tabnuus 2. Cyma KaTexiHiB B €KCTPaKTi NNCTS 3eNEeHOro Yato

fietnyHa po6aeka Maca ekcTpakTy 3eneHoro yao Cyma kaTexiHiB (%) wopo 3asBneHoro BMicTy
B OAHi f030BaHii hopmi, Mr B OAHiN fo30BaHii dopmi BA[

«Green Tea Extract» 100
«EKCTpaKT 3eneHoro yato» 200
«3eneHni yaii» 31,25

146,80
39,50
89,6

Takox obuncnunmu cymy BMICTy KaTexiHiB Ha macy
€KCTPaKTy NUCTS 3eMEeHOr0 Yalto, Lo HaBeaeHa B IHCTPYKLT
[10 AieTUYHUX A0OAaBOK.

MigrotoBka TWX nnactuH. Nepen BUMKOHAHHAM
TWX-ananidy nnactuHkm «Copbain MTCX-AP-A-YO»
(TY 26-11-17-89) pospisanu Ha BignoBiaHi po3mipy i ne-
pern BUKOPUCTaHHAM aKTUBYBAmM B CYLUUMbHIN Ladi npu
100-105 °C npotsrom 1 rog.

MpuroTyBaHHA cTaHJAPTHOrO PO34MHY eniranoka-
TexiHy-3-O-ranaty ana TLIX. 0,010 r (ToyHa HaBaxka)
eniranokarexiHy-3-O-ranaty nomiwianu B MipHy konby Ha
50,0 mn, po3unHsnm B 96 % etaHoni Ta goBoaunu ob’em
96 % €eTaHONOM [0 NO3HAYKM.

MpuroTyBaHHA CTaHAAPTHOrO PO34MHY enikaTexiHy
ana TIWX. 0,010 r (ToyHa HaBaxkka) enikaTexiHy nomiLLani
B MipHy konby Ha 25,0 mn, po3uuHsnv B 96 % etaHoni Ta
nosoaunu o6’em 96 % eTaHOMoOM 0 NO3HAYKM.

MpuroTyBaHHA cTaHAAPTHOrO PO34YUHY KodheiHy
ans TIWX. 0,025 r (ToyHa HaBaxka) kodeiHy nomiliany
B MipHy konby Ha 25,0 mn, po3uuHsinu B 60 % eTaHoni Ta
poeoaunu 06'em 60 % po34MHOM ETaHOIy 10 NO3HAYKM.

Pe3yAsTatn

[ns BM3Ha4YeHHS SIKICHOTO cknafy AieTM4HUX [o6aBok,
SKi BUBYANM, OO0 HAsIBHOCTI KaTexiHiB i kodbeiHy BUKO-
puctoByBanu TLUX. KaTexiHu po3ginsnu B cuctemi pos-
YMHHUKIB: TONyor-aLeToH-MypallmHa kucnota (9:9:2), a

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

kodbeiHy — eTunaueTar-metaHon-amoHiak 25 % (85:10:5)
(«Copbpin MTCX-AD-A-YO»). 3a unx yMOB kaTexiHn Ta
KodheiH YiTko po3ainsoTbes. [ns BUSBMNEHHS PEYOBUH Ha
XpoMaTorpami BUKOPUCTOBYBamM AETEKTYBaHHS B YP-CBITHi
npu SOBXMHI XBuni 254 HM. Ha xpomatorpami cnocte-
piranu cMyru, WO AOMiHYtOTb, i3 BenuunHoto Rf = 0,45
(eniranokartexiH-3-O-ranar), Rf = 0,61 (enikatexin). Mig
yac nposiBneHHs xpomarorpam 1 % pO34MHOM BaHiniHy y
XJIOPWHIV KUCMOTI TAKOX BUSBMAN YepPBOHI CMYTU 3 BENN-
unHoto Rf = 0,451 Rf = 0,61 (Ha piBHi aHanoriYHmnx cmyr
eniranokatexiHy-3-O-ranary 1 enikatexiHy BignoBigHo).

KodbeiH y pieTnyHux gobaskax, Lo BUBYANM, MiCTUBCS
y CNifOBKX KifbKOCTSAX, Ha Xpomartorpami YiTko igeHTn-
(hikoBaHa nuLwe cMyra CTaHAAPTHOMO PO34MHY KOEeiHy
3 BenuyuHoto Rf = 0,43. [Ins 0CTATOYHOMO BU3HAYEHHS!
HasIBHOCTI KOgpeiHy BUKOPUCTau Po34mH iogy, nicns npo-
SIBMEHHS CMOCTepirany KOpUYHEBY CMYry CTaHLAPTHOMO
PO34KHY KOETHY Ta CrifoBi KinbKoCTi KOETHY.

KinbKkiCHWIZ yMICT kaTexiHiB BM3HaYanu MeTogoM
cnektpodhoTometpii B Y®-obnacTi. MNMonepeaHbo BUBYMIN
Y®-cnekTp eniranokatexiHy-3-O-ranaty B 96 % etaHoni.

BcTaHoBneHo, Lo MakCMyM MOMMWMHAHHS CTAHOBUTb
275 % 2 HM, a MakcMMyMW MOTTIMHAHHS Y CNekTpax Aochi-
[DKyBaHWX AIETUYHMX f0BaBoK 36iraloTbCs 3 MakCMyMOM
MorMWHaHHA eniranokarexiny-3-O-ranaty. Lie cBigunTtb npo
Te, WO BiH € OCHOBHUM KOMMOHEHTOM Cepef, KaTexiHiB y
JieTNYHUX [obaBKax 3 EKCTPAKTOM JIUCTS 3€MIEHONO Yato,
Lo BuBYanu (puc. 1).

ISSN 2306-4145  http://zmj.zsmu.edu.ua 135



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

Ole r’MMHaAbHbl€e UCCAEAOBAHNA

3a pesynbratamy JOCMIAKEHHS, CyMapHa KinbKiCTb
KaTexiHiB y nepepaxyHKy Ha eniranokarexiH-3-O-ranaty
B «Green Tea Extract» ctaHosuna 146,80 + 1,36 mr, B
«EkcTpakTi 3eneHoro yaro» — 79,00 + 0,88 mr, «3eneHo-
My yai» — 28,00 + 0,75 mr. [Micns nepepaxyHKy Ha Macy
EKCTPaKTY NCTS 3eMEeHOro Yato CyMapHa KiSlbKiCTb KaTexiHiB
ctaHosuna 146,8 %, 39,5 %, 89,6 % ans «Green Tea
Extract», «EkcTpakTy 3eneHoro yawo», «3eneHoro yawoy»
BignoBigHo (mabn. 1, 2).

06roBopeHHsA

3rigHo 3 MoHorpadieto ®apmakonei CLUA 38, aexkodeini-
30BaHWIi eKCTPaKT JIMCTS 3ENEHOTO Yato MOBUHEH MICTUTH
MiHiMym 60 % Cymu KaTexiHiB.

Y nonepegHix AOCMIMKEHHAX 3a LONOMOroW MeToay
BEPX E. A. Abourashed et al. y 26 pietnyHux fobaskax
BU3HAYUNM CyMapHWiA BMICT kaTexiHiB — Big 3,8 % go
70,2 %; Tinbkn ABa 3 TectoBaHux BALiB Bignosiganu
BMOram HaasaHoi ®apmakonei. Kpim Toro, BUpoGHMKM 4
JieTnyHux 0obaBok He HagaBanu xoaHoi iHopmaii npo
CYMapHUI YMICT KaTexiHiB abo nonidyeHONMbHMX CronyK.

Y mieTmyHux gobaBkax 3 eKCTPAKTOM JIUCTS 3eMeHOro
yato, SKi MM JOCTIANNMN, CYMapHUIA YMICT KaTexiHiB CTaHo-
BB Bi 39,5 % 0o 146,8 %, 10670 «Green Tea Extract i
«3eneHuii yany» BignoBigatoTb BUMoram Papmakonei CLUA
38 3a UM nokasHukoM. [1Bi AieT4Hi 4o6aBKy He MiCTUIK
iH(hopmaLii Npo cymapHUin yMICT KaTexiHiB abo nonide-
HOMbHKX CMonyK. Takox HeobXigHO 3BEpHYTU yBary, Lo
BMiCT KaTexiHiB y «Green Tea Extract» gelno 3aBuleHnit,
a ue moxe OyTv NoB'sA3aHO 3 J0OABAHHAM [0 €KCTPaKTy
3€eM1EHOT0 Yato eniranokartexin-3-O-ranaty Ans nigBULLEHHS
aHTUOKCWOAHTHOI akTUBHOCTI Liboro BA[y.

3a pesynbratamm SKICHOro aHanisy Ta 3rigHo 3 iH-
CTPYKLUI€0 [0 AieTMYHUX [06aBOK, XXOAEH i3 BUPODHMKIB
Ha ynakoBLji Y B IHCTPYKLT He BKa3aB, LLO BUKOPUCTAHO
feKodeiHi30BaHMI EKCTPAKT SINCTS 3eMEHOTO Yato.

BucHoBKH

1. BUKOHanmM SKiCHWM i KiNbKICHWIA aHani3 aeskux
rpyn BAP Tpbox fieTudHux fo6aBOK 3 eKCTPaKTOM NnCTS
3€M1EHOT0 Yalo.

2. BcraHoBunu, wo pietuyHi gobaskn «Green Tea
Extract» i «3eneHuii yait» BignosigatoTb Bumoram ®apma-
konei CLUA 38 3a BMiCTOM KaTexiHiB.

3. 3a pesynsratamu JOCHimKEHHS 3poOUnn BUCHOBOK,
o npobnema BignoBiaHocTi GionoriyHo akTMBHUX Aoba-
BOK € aKTyasnbHO, HeobXiaHe BBEAEHHSI HOPMAaTWBHOI
[OKyMEHTaLii Ha BUSIBMEHHS Ta BU3HAYEHHs GionoriyHo
aKTUBHUX PEYOBMH Yy AIETUYHIUX [obaBKaXx.

MepcnekTMBKM NnopanbLWMX AOCHImKEHb NONAralTh
y po3pobneHHi MoHorpadii HauioHanbHoi «Yaity ans
BBeAeHHs B [dY.
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EHpOTeAiaAbHA AUCPYHKLIA Y XBOPUX HA XPOHiYHE 0OCTPYKTUBHE
3aXBOPIOBaHHA AereHb: OKpeMi acCneKTH MeAUKaMEHTO3HOro AiKyBaHHSA
(orasp nitepatypm)
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MeTa po6oTu — focnignTy 3aranbHi NPUHLMNM MEAMKaMEHTO3HOT Kopekwii eHaoTenianbHoi AucdyHKLi Ta ixHi 0cobnMBOCTI y XBOpUX Ha
XPOHi4He 0BCTPYKTUBHE 3aXBOPIOBAHHS fEreHb.

B 0CHOBI po3BUTKY XpOHIYHOTO 0BCTPYKTUBHOTO 3axBOproBaHHS! nereHb (XO3JT) — nesHi TpurepHi hakTopu Ta NaToreHETHYHI NPoLECy (XPOHIYHE
3anareHHst HU3bKOi IHTEHCMBHOCTI, OKCUATUBHIIA CTPEC, EHAOTENianbHa ANCYHKLIN), SiKi € CRINbHUMM ANt HUSKW IHLLIX NaTONOMYHIUX Npo-
LieCiB, LLIO MPW3BOANTL [0 PO3BUTKY CUCTEMHUMX No3anereHeBux edhekTis i komopBigHux cTaHiB. OcobnmBoi yBarv 3acnyroBye eHaoTenianbHa
[AMCEyHKLIS, 5Ika 3yMOBITHOE NepezyCiM ypaxeHHs CepLEBO-CYaVHHOI cucTemm. Tomy cyyacHe nikysaHHs XO3JT, kpim 3aTBEpmMKEHIX NMPOTOKO-
namu npenaparis, Mae CynPOBOMKYBATMCS BIIPOBAMKEHHAM TPMBANWX NPOrpam BeAEHHS XBOPYUX M03a NepiofoM 3aroCTpeHHs 3 000B'3K0BUM
BKITHO4EHHSIM MeMKaMEHTO3HOI KOpeKLii eHoTeniansHOT AncepyHKLT, sika 6 HeraTBHO He Bninvearna Ha nepebir OCHOBHOMO 3aXBOPHoBaHHSL. HilHi
BiOMi NpenapaTy pisHUX hapMaKomoriYHKX rpyn i3 MO3UTVBHAM BMIMBOM Ha (PYHKLIOHANbHWIA CTaH eHOoTENito. 3-OMiX HUX MeaVKaMEHTH,
L0 KOMMIEeHCYt0Tb AedhilT eHpoTenianbHIX PenakCcyroumx hakTopis, MatoTb MPAMUIA BNIAUB Ha PELIENTOPY EHAOTEN, CTUMYIIOTL aKTUBHICTL
€eHpoTenianbHOI CUHTETa3 OKcay a3oTy, 3anobiratoTb il MeaiaTopis, Siki 3yMOBIOIOTL EHAOTENIANbHY AUCHYHKLLI, PETYMIONTb 3ropTarnbHy
cucTeMy KpoBi, 3abe3neqyioTb 3axucT MemopaH KNiTuH eHaoTenito abo BNnMBatoTb HA Pi3Hi NATOreHETYHI NaHK OCHOBHOTO 3aXBOPHOBAHHS!
(3ananbHui npoLiec, iMyHHiI NopyLLEHHS!, Anc6io3 TOLLO), LLO ONOCEpeaKOBAHO CrIPUSIE 3VIEHLLIEHHHO MPOSIBIB AUCCYHKLIT eHaoTenito.

BucHoBku. MposigHa ponb eHpoTeniansbHoi AncdyHKLii y hopmyBaHHi komopbiagHoi natonorii npu XO3J1, Hacamneper ypaxeHs cep-
LLeBO-CYAMHHOI CMCTEMM, BU3HAYAE HEOOXIOHICTL KOMMMEKCHOTO NiKyBaHHS TakuX XBOPWX, BKIKOYaKUM 3acobu kopekLii eHaoTenianbHoi
AMCYHKLIi, 0cobNMBO Yy TpMBanMX nporpamax BeAeHHs MaLieHTiB no3a NepiogoM 3aroCTPEeHHs. 3Baxaloun Ha CKNagHi MexaHiamu
chopmyBaHHs eHpoTenianbHoi AncdyHKLUIi, BUGip 3acobis ii kopekuii Mae 6yTv nepcoHidikoBaHUM i BpaxoByBaT 0cobnmeocTi nepebiry
OCHOBHOTO 3aXBOPIOBaHHS Ta CeKTp KoMopBigHOi natonorii.

Endothelial dysfunction in patients with chronic obstructive pulmonary disease:
some aspects of medicamental treatment (a literature review)

0. . Lemko, N. V. Vantiukh

The aim of the study was to analyze the professional literature concerning general principles of medicamental correction for endothelial
dysfunction and their peculiarities in patients with chronic obstructive pulmonary disease.

The development of chronic obstructive pulmonary disease (COPD) is based on certain trigger factors and pathogenetic processes (chronic
inflammation of low intensity, oxidative stress, endothelial dysfunction). These factors are common for a number of other pathological
processes, promoting the development of systemic extrapulmonary effects and comorbid conditions. Endothelial dysfunction is of particular
interest because it causes, first of all, cardiovascular system pathology. Therefore, modern treatment of COPD, in addition to the drugs
approved by clinical protocols, must be supplemented by methods of endothelial dysfunction correction in the long-term management for
patients beyond the exacerbation period, which at the same time have no negative effect on the disease course. At present, medicines of
various pharmacological groups with a positive effect on the endothelial function are known. Among them are those ones that replenish the
deficiency of endothelial relaxing factors or have a direct effect on endothelial receptors; stimulate endothelial nitric oxide synthase activation;
prevent endothelial dysfunction caused by mediator influences; regulate the blood coagulation system; provide protection from endothelial
cell membrane damage or affect various pathogenetic links of the disease (inflammatory process, immune disorders, dysbiosis, etc.), that
indirectly reduces endothelial dysfunction.

Conclusions. The key role of endothelial dysfunction in the formation of comorbid pathology in COPD, first of all lesions of cardiovascu-
lar system, determines the necessity for complex treatment of these patient groups with additional correction of endothelial dysfunction,
especially in long-term management programs beyond the exacerbation period. Given the multifactorial mechanisms of endothelial
dysfunction development, the treatment choice for its correction should be personalized taking into account all the disease peculiarities
and the comorbid pathology spectrum.

JHpoTEAMaAbHAA AUCHYHKUMUA Y GOABHBIX XPOHUUYECKON 0OCTPYKTUBHOW GOAE3HBIO AETKMX:
HeKOTopble acneKTbl MEAUKAMEHTO3HOro AeueHus (0630p AuTepatypbl)

0. U. Aemko, H. B. BaHTiox

Llenb pabotbl — uccnegosarh obiume NMPUHLMMLI MEAUKaMEHTO3HOM KOPPEKLMM SHAOTENWANbHOM AUCHYHKLUMM U X OCOBEHHOCTH Y
OOMbHBIX XPOHUYECKOV OBCTPYKTUBHOI BOMNE3HBIO NETKMX.
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B ocHoBe pa3BuTys XpoH4ecKoit 06CTpyKTBHOM 6onesHm nérkux (XOBJT) nexat onpesneneHHble TpUrrepHble hakTopbl v NaToreHeTuYeckue
MpoLEeCCh (XPOHUYECKOE BOCNAMNEHIe HU3KOI MHTEHCUBHOCTY, OKCUAATUBHBIV CTPECC, 3HAOTENManbHas aucdyHkums), obLume ans pspa
ApYrvX NaTonorn4eckux NpoLECCoB, YTO BEAET K PA3BUTUIO CUCTEMHbIX BHEMErOUHbIX ahdeKToB M koMopOuaHbIx cocTosHuA. Ocoboro
BHWMaHWS 3aCnyX1BaeT 3HAOTENManbHas AMCHYHKLWS, KoTopast OnpenensieT Npexae BCero NopaxeHne CepaeyHO-COCYANCTON C1CTe-
Mbl. [oatomy coBpemeHHoe neveHre XOBJT, kpome YTBEPXKAEHHBIX MPOTOKONaMW NPenapaToB, JOMKHO CONPOBOXAATLCS BHEAPEHNEM
[BONrOCPOYHBIX MPOrpaMm BeaeHUs BonbHbIX BHE neproga 060CTpeHus ¢ 0653aTenbHbIM BKIIOYEHEM MEAUKAMEHTO3HON KOpPEeKLM
3HOOTENManbHOM AVCKHYHKLMM, KOTOPast HEraTUBHO He BNWsina Bbl Ha Te4eHe 0CHOBHOTO 3aboneBaHms.

A3BeCTHBI Npenaparbl pasniiHbIX hapMakoNorMyeCKUX rpyn C NONOKUTENbHLIM BIMSHUEM Ha (hYHKLMOHATBHOE COCTOSIHIE SHAOTENNS.
Cpean HX MevKaMeHTBI, KOTOPble BOCTIONHSIOT eULMT SHAOTENMANbHbIX PENaKCUpYHOLLMX (hakTOpPOB, UMEIOT MPSIMOE BNUSHUE Ha
PeLenTopbl SHAOTENNS, CTUMYMPYIOT aKTUBHOCTb SHAOTENMANLHOM CUHTETA3bl OKCAA a30Ta, MPeaynpexaatoT AeiCTaIe MeamaTopos,
06yCroBNVBaIOLLMX SHAOTENMANBHYI0 ANCKHYHKLMIO, PETYNIMPYIOT CBEPTHLIBAIOLLYIO CUCTEMY KPOBH, 0BECNEeUnBalOT 3almuTy MembpaH
KNETOK SHAOTENMS UMW BANSIIOT HA Pa3HbIe NATOreHETUYECKIE 3BEHbS OCHOBHOTO 3a60MEBaHNs (BOCMANMTENbHBINA MPOLIECT, UMMYHHbIE
HapyLLUEeHWs, ANCOMO3 U T. f1.), YTO KOCBEHHO CrIOCOBCTBYET YMEHbLLEHMIO NPOSIBNEHNI AUCHYHKLAM SHOOTENMS.

BriBopb!. Kntoyesast ponb aHAOTENMansbHoN ANCdyHKUMM B hopMupoBaHun komopbuaHon natonoruv npu XOBJ, B nepeyto ovepeab
MOpaxeH CepAe4HO-COCYANCTON CUCTEMBI, ONPELENnsieT HeOBXOAMMOCTb KOMMIIEKCHOTO NEYeHUs Takux 60MbHbIX C BKIIOYEHEM CPELCTB
KOppekumuW 3HOoTenuanbHoi AncyHKLMM, 0COBEHHO B [ONMFOCPOYHBIX MPOrpaMMax BEAEHWUs! NaLMeHTOB BHe nepuota 060CTpeHus.
YuuTbiBas CroXHbIE MEXaHU3Mbl (OPMUPOBaHNS SHAOTENMANBHON ANCHYHKLNM, BHIGOP CPEACTB e KOPPEKLINM AOMKEH BbITb NEPCOHN-

(HMLMPOBAHHBIM C YYETOM BCEX OCOGEHHOCTEN TEYEHNSt OCHOBHOTO 3aB0NeBaHust 1 CriekTpa KoMOpBUaHOI naTomnoruu.

Bigomo, 110 3 BikoM Y 1iofen, ki CTpaKaatoTb HA XPOHIYHE
o6CTpyKTHBHE 3axBoptoBaHHs nereHb (XO3J1), 36inbLuy-
€TbCS KINbKICTb XPOHIYHMX 3aXBOPOBaHb, NATOreHETUYHO
MoB’si3aHnx abo He3aneXHWX OfvH Bif 0pHOro. Y ¢haxoBii
niTepaTypi Ha NO3HAYEHHS LbOr0 SBULLA BUKOPUCTOBYIOTL
TEPMiHM «KOMOPOIZHICTbY (i3 nat. co — pasom, morbus —
xBopoba), «nonimopBigHicTb» abo «CynmyTHI 3aXBOprOBaH-
Ha». Ocobnneoi yBarv notpedytoTb KOMOPOIAHI CTaHu, Lo
MOB’si3aHi 3 OCHOBHOK MaTororieto ChinbHUMK hakTopamm
puanky i/abo naToreHeTUYHNMK MexaHiamamu, po3BUTOK
AKnX 36iraeTbCA B Yaci 3 OCHOBHWUM 3aXBOPIOBaHHAM [1-4].
HanbinbL foCRimpKEHUMM € KNiHIYHI BUNAAKK NOEAHaHHS
XO3 i3 cepLieBo-CyaMHHUMI NATONOTISIMU: TiINEPTOHIYHO0
XBOpo6OH, iLLEMiIYHOK XBOPOOOIO CepLisi, CEPLIEBO HEA0-
CTaTHICTI0, EHOOKPUHHMM Ta MeTabOMIYHNMI 3aXBOPIOBAH-
HAMK (LlyKpOBWIA fjiabeT, OXMPIHHSA), — 8 TaKoX NaTornoriaMm
HWPOK i neviHku [1,5-8].

Y pasi BCTAHOBMEHHS CMiflbHOI NAaTOreHETUYHOI MaHKM
Takux pisHUX xBopob crif, Hacamnepes 3BepHyTH yBary Ha
YLWKOMKEHHS! eHAOTENianbHOro Wwapy cyauH. Bigomo, wwo
XOS3J1 — naTonoriYHnin NPOLIEC, SKUIA TiMbKM MOYMHAETHCS
3 ypaxeHHst GPOHXO-NereHeBoi CUCTeMM, a Hadani Cynpo-
BOMXXY€ETbCS No3anereHesumMm nposisamm [1,9,10]. B ocHosi
LIbOr0 SBMLLA — B3aEMOMNOB'SI3aHi NAaTOreHETUYHI MEXaHI3MMU:
CUCTEMHWIA 3ananbHWIA MPOLEC HU3bKOI IHTEHCWMBHOCTI, EH0-
TenianbHa AncdyHKLIS, okcuaaTeHUIA cTpec Towo [5,10,11].

Merta poboTu

Jocnignty 3aranbHi NPYHLMNM MeaYKaMEHTO3HOI Kopekuji
eHpoTenianbHOI AMCAYHKLIT Ta TXHi 0cOBMMBOCTI Yy XBOPUX
Ha XpOHiuHe 06CTPYKTUBHE 3aXBOPHOBAHHS! NEreHb.

HwHi BCTaHOBNEHO, LU0 GiNbLIOCTI XPOHIYHUX BHYTPILL-
HiX 3aXBOPIOBaHb NPUTAMaHHW CUCTEMHMIA 3anasibHWA NPo-
LIEC HM3bKOT IHTEHCUBHOCTI, SIKWiA, Ha BiAMiHY Bif rocTporo
MpoLeCy, He MPW3BOANTL A0 OLYXaHHS, @ Ma€ MOCTiNHWIA
MoBiNbHUI Nepebir B opraHi3mi, NOCTYMOBO YLIKOMKYHOUM
CTIHKM CYAWH i 3yMOBMIOYM PO3BUTOK eHOOoTenianbHol
anceyHkuii (ELQ) [12-14]. MposananbHi Megiatopw, sk
BUAINATLCS KNITUHAMW EHAOTENIH, NOTEHLLIIOKTb CUCTEMHI
e(eKTN 3 HACTYMHUM YLIKOZKEHHSAM Pi3HWX OpraHis. Y
Bunaaky po3sutky XO3J1 cninbHi TpurepHi hakTopm, k-0t
KYpPiHHS1, Ta H13Ka NaTOreHeTUYHUX MEXaHi3MIB (CUCTEMHMI
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3ananbHuin NpoLiec, OKCUAATUBHUI CTPEC) 3YMOBIIOKTH
niaTPUMaHHS XpOHIYHOT GPOHX00BCTPYKLT Ta NOB's3aHOI 3
HEIO MIMOKCIi, a TAKOX PO3BUTOK TPMUBAOI BA3OKOHCTPUKLT
CYAMH BPOHXONeEreHeBoi CUCTEMM, MPYCKOPEHHS KPOBOTOKY,
MiABULLEHHSI TPAHCMYPANbHOTrO TUCKY 11 TOHYCY CYAWH i3
MOLUKOZXEHHSAM EHOOTENI0, HEKOHTPOMNbLOBAHOH Nponide-
paLlieto eHOoTenioLMTiB Ta aABEHTULIIANBHOIO Lwapy, rinep-
nnasieto cTiHok apTepion [10,15]. TobTo cnovaTky BUHUKae
eHpoTenianbHa AMCYHKLIS CyauH Maroro kona kpoBoooiry,
L0 3yMOBIIOE MiABULLEHHS CYAVNHHOTO OMOPY, 3HKEHHS
€MacTUYHOCTI Ta NPYXHOCTI CYAMHHOTO kapkaca [16].

3rofoM HasBHICTb Y CUCTEMHIN LIMPKYNALiT XBOPUX Ha
XOSI kniTVH 3ananeHHs Ta NPoAyKOBaHWX HAMW Npo3anarb-
HWX MeZiaTopiB Ha TN OKCMATUBHOTO CTPECY NPWU3BOANTb 10
3ararbHoro MOLLKODKEHHS eHOTENit0 CYVH i3 NiABULLEHHSAM
npogayKuji eHgoTeniHy Ta TPOMOOKCaHY, SiKe CynNpOBOLKYETb-
€S CyAVHHM PEMOAENOBAHHSAM, aKTUBALIEHD PEHIH-AHTIOTEH-
31H-anbA0CTEPOHOBOI CUCTEMU Ta PO3BUTKOM Hacamnepes
komopbigHoi cepLeBo-CyauHHoi natonorii [16,17]. Tomy B
6inbwocTi nauienTiB i3 XO3J1 He3MiHHUMM CynyTHUKaMK
OCHOBHOTO 3aXBOPIOBAHHS CTal0Tb aTepOCKIEPO3, iLlemiyHa
xBopoba cepLs, apTepiarnbHa rinepTeHais, ANCLUMpKyNsTopHa
eHuedbanonarisi, a rofoBHi NPUYYHY iXHBOT CMepTi — iHdhapkT,
iHCynbT Ta apuTmii [1,18].

3rigHo 3 pexkomeHgauismu GOLD, ontumanbHuM Bu-
6opom Tepanii xsopux Ha XO3J1, 30kpema i 3 cynyTHLOH0
kappioBackynspHoto naronorieto, € kombiHaLis GpoHxoni-
TUKIB TPMBaNOi Aii — M-XoniHONITUKIB i B,-aroHicTiB, a TaKkox
iHransuiHMX rnokokopTukocTepoiie [1]. OgHak Ais umx
iHransAuinHYX Npenaparis CnpsMoBaHa NepeaycimM Ha 3MeH-
LLIEHHS! OCHOBHIX CUMMTOMIB 3aXBOPtOBaHHS 3 60Ky GpoHXo-
NereHeBoi CUCTEMW, MPUTHIYEHHS NOKANBbHOTO 3ananeHHs y
BpoHxax, ane Mae crabkui BVB Ha 3ararbHi NaToreHeTUYHi
MEXaHi3Mu, SiK-0T MOLUKomKeHHs eHgoTenito [19,20]. Kpim
TOrO, 3aCTOCYBaHHS aroHicTiB 6eTa-peLienTopis i Teodinivy
MOX€e 3yMOBMOBATW PO3BUTOK apUTMIN i3 MOCUIEHHSAM
rinokcemii, wo nornubntoe Baxkicts EN [1,21].

Tomy nepcnekTvBI YCMILLHOMO KOHTPOSHO 3a nepebirom
XO3J1 nonsratoTb He TinbKu B KOPEKLT AOro KMiHIYHUX cumn-
TOMIB, ane 1y po3B's3aHHi Npobremu yCyHEeHHs CUCTEMHOTO
XPOHIYHOTO 3ananeHHs Ta NoB'A3aHoi 3 HUM eHOTENianbHOT
AUCYHKUIT Ans 3anobiraHHs po3suTKy KomopbigHoi nato-
norii [10,15,18].
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JlikyBaHHs eHpoTeniansHoi ANCHYHKLUIT nepeaycim Mae
BKITO4ATM MOAUADIKALLHO CIOCOBY XMTTS, LLO NOMSrae B YCYHEHHi
LUKIIMBIX 3BYOK, 30KpEMa KypiHHS, afiekBaTHOMY 30inbLUeHH
(hianyHOI aKTMBHOCTI (CniewianbHi nporpamu fnikyBanbHoi is-
KynbTypu), OOMEXEHHI BXVBaHHS Cori Ta Kopekwjii Macy Tina
[22]. 3HWxeHHs piBHSA Npo3ananbHUX LMTOKIHIB, LIBMAKOCTI
MynbCOBOI XBUITi, PUTOHOCTI apTepiii Ha Tri Pi3NUHIX TPEHYBaHb
CBiAYMTL MPO MOXIMBICTb BNNMBATY 32 JOMOMOTOI0 TPEHYBASTb-
HWX BMPaB Ha CUCTEMHI eheKTV 3aXBOPIOBaHHS, LLO MOPSA
i3 BUKOPVCTaHHAM MEAVKAMEHTIB € BaXMBUM i HEOBXiaHM
thakTopoMm y NikyBaHHi Takux nauiexTis [22,23].

Kpim Toro, 3a HasiBHOCTI noegHaHoi natonorii abo
pr3unKy ii POpMyBaHHS y XBOPUX i3 XPOHIYHOIO BPOHX006-
CTPYKLi€0 A0 CTaHAAPTHOrO MikyBaHHs Tpeba gopasatu
CYNYTHIO eHAOTENIONPOTEKTOPHY MEAMKAMEHTO3HY Tepaniio
[18,24].

HuHi BigoMi npenapartu pisHUX hapMaKonorivyHWX rpyn i3
MO3WTUBHWM BNAWBOM Ha (OYHKLIIOHANBHWIA CTaH eHAOTENIH.
CripsiMoBaHICTb iXHbOI Aji BKItoyae: 1) NonoBHeHHs AediuuTy
eHpoTenianbHUX penakcyluux aktopis abo X npsMuii
BB Ha peLienTopy eHAoTenito; 2) CTUMYNALLiKO aKTUBHOCTI
eHpoTenianbHOI CUHTETa3N okcuay asoTy (yHiBepcarnbHoro
Bagogunaratopa); 3) 3anobiraHHs gji MegiaTopis, L0 3y-
moBntotoTb E[l; 4) perynauis 3roptanbHOi CUCTEMM KPOBI;
5) 3axucT membpaH KniTvH eHgoTenito; 6) onocepeakosaHe
3MeHLLeHHs npossiB E[l yepes BNAWB Ha Pi3HOMaHITHI
MaToreHETUYHi NaHKM OCHOBHOTO 3aXBOPIOBaHHS! (hakTopu
PO3BUTKY 3ananbHOro NPOLECY, iIMyHHI NOPYLLEHHS, AncBios
Towo) [13,25].

3 Bitommx rpyn npenapartis 6e3nocepenHiM eHgoTenio-
MPOTEKTOPHUM BMMBOM XapaKTepu3yoTbCs Taki:

— 3aMiCHi OpraHiYHi NPOTEKTUBHI eHAoTeNianbHi pe4osu-
HW (aHanory npocTaumkiHy) [26-28];

— CeNeKTUBHI aroHiCTU peLenTopiB NPOCTaLMKIiHY Ta
HiTpoBasoaunararopu [29];

— CTUMYNSTOPU CYHTE3Y EHAOTEHHUX eHOOTENianbHX
Ba304MraTaropiB (CTUMYNSTOPK PO34MHHOI ryaHinaTuukna-
3an) [30-32];

— iHribiTopn abo aHTaroHiCTM eHpoTENianbHUX Ba3o-
KOHCTPUKTOPIB (@HTaroHiCTX eHOOTENHOBUX peLenTopis
[33]; inribiTopu dhocdogiectepasn 4 i 5 tuny [34]; iHri6i-
TOPW aHrioTeH3WHNEPETBOPOBANbHOrO hepMeHTy [35,36];
6rnokatopu peuenTopi aHrioteHsuHy |l [37,38]; iHribiTopu
if-kaHaniB cuHycooro Byana [39,40]; aHTaroHicTh KanbLito
[41]; B-anpeHobnokatopw [42,43]; iHribiTopy TpomboKcaH-
CWHTETa3W | TPOMOOKCaHY);

— [le3arperaHTy i aHTUKOArynsiHTV (HU3bKOMOMEKYTISIPHi
renapvHu B NoegHaHHi 3 BapcapuHom) [18,25];

— MembpaHoNpoTekTOpM (CTaTuHM, omera-3-noni-
HEHaCHYeHi XMPHI KNCNoTK, eceHuiansHi docdoninian)
[13,20,44-46];

— [loHaTopw okeuay asoTy (L-apriHiH) [47—49];

— MeTaboniyHi npenapaTy, aHTMOKCUAAHTY Ta npenaparm
30M0cepeaKoBaHoH Aieto (EHTEPOCOPDEHTH ANs BUAANEHHS
€HOOTOKCUHY, renaTonpoTekTopy, NPOBIoTVKM, iIMyHOMOAYNS-
Topy Towo) [50,51].

Bw6ip npenaparty, [o3yBaHHsl, TpUBAriCTb NliKyBaHHS Ma-
10Tb ByTH CyTO iHAVBIAYaNbHUMM, 3aNEXHO Big 0cOBNMBOCTEN
nabopaTopHuMX nokasHukiB NauieHTa [51].

AHanorv npocTaLyKniHy Ans NepopasnbHOro0 3aCToCyBaH-
HS — BIQHOCHO HOBI Npenapatu. Bigomo, Lo npocTaumkni
BMpOBNSiETLCS NepenyciM eHaoTeniansHUMK KIiTHamu Ta

BUKIMKaE MOTYXHY Basogunatawiio CyauH opraHiamy [26].
Kpim TOro, BiH € HANCWMbHILUMM EHLOTEHHUM iHriGiTOpOM
arperaLii TpomM6oUNTIB, Ma€e LMTONPOTEKTOPHY 1A @HTUMPONi-
thepatusHy fii [27]. Mpenapar inonpocT — XiMiYHO CTabinbHMiA
aHarnor npocTauukniHy Ans BHYTPILUHLOBEHHOrO, nepo-
panbHOro W iHransiLinHOrO BBEAEHHS, L0 € HaA3BMYaiHO
BaXXMMBWM L7151 MOXIMBOCTi CENEKTVBHOIO BMMMBY Ha CyANHM
GpoHxo-nereHeBoi cucTemu [26,28].

CenekTWBHI aroHiCTW peLenTopiB NPoCTaLMKIiHy 4NS
nepopanbHOro 3acTOCyBaHHS, Ha BigMiHy Bif BnacHe
aHanoris NpocTauukmiHy, — akTuBHI MeTabonitn, a Tomy
XapaKTepn3yKTbCs CyTTEBOK) TPOMHICTIO LLOAO peLenTopiB
npocTtaumkniHy. OauH i3 NpeacTaBHUKIB LbOro Knacy — npe-
napat cenekcunar, Sk xapakTepuayeTbCsl BUPAXKEHILLMM
Ba3oauaTaTopHUM eqheKToM NOpIBHSHO 3 aHanoramu npoc-
TaLMKRiHy, CIPVSIE 3MEHLLIEHHIO rinepTpodii CyANHHOI CTIHKK
nereHeBWX apTepirt i NpaBoro LwyHouka [29].

BigaHaunmo, Lo MeamkamMeHTU, siki BAKOPUCTOBYHOTD Y
niKyBaHHi NEpBUHHOI NEreHeBOI rinepTeHsii, He pekoMeHA0-
BaHi ANs NawjieHTIB i3 BTOPUHHOKO NEreHeBOoto rinepTeH3ieto,
koTpa po3BuHynacs BHacnigok nporpecysanHs XO3/1 [1].

[o cTMMynsTopiB CUHTE3y €HOOreHHUX eHpoTenianb-
HWX Ba304MNaTaTopiB Hamnexarb npenapatu-CTUMYNsTopu
PO34MHHOI ryaHinatumknasu (plLl), sika € peuentopom eH-
porexHoro Basogunaratopa NO. Piouuryar — nokv eguHuii
3apeecTpoBaHNii NPEACTaBHUK knacy cTumynstopis prL.
Po3unHHa ryaHinatumknasa — Krio4oBUA hepMeHT, Lo nig
BnnmeBoM NO CuHTE3ye LMKniYHUiA ryaHo3uHMoHodbocdat
(urM®) [30]. urM® — curHanbHa Monekyna, sika pPeryne
6inbLUicTb chisionoriyHnx | naTodisionorivH1X peakLii CyamH,
30KpeMa BUKIMKae Basogunatawito BHACMIZoK penakcadii
rMagKoM S30BUX KNITUH CepeaHbOoro Liapy CYAWHHOI CTiH-
Kk, iHribye nponicepaito, ibpo3 i 3ananeHHs [31,32].
Piouuryat mae noagiiHuiA MexaHiam gii: no-nepiue, cnpusie
nigBuLLeHHto GiocuHTesy LM wnsixom npsiMoi cTUMynsUi
pr'y, nogi6Ho go NO i HezanexHo Big HbOTO, No-apyre, pio-
uuryaT nigsuilye YyTnmeicTb pll| 4o eHOoreHHoro okeuay
asoTy wnsxom crabinisavji 38’sasky NO-pl'L|. BigHoBneHHs
npupoaHoro MetaboniyHoro wnsxy NO-prU-urMe suknn-
kae 30inbLueHHst npogykuii UrM®. 3patHicTs piouyuryaty
CTUMyntoBaTH cuHTe3 LUTM® B ymoBax gediumuty okeugy
a3oTy — iCTOTHa NepeBsara Haf npenaparamu iHwux rpyn [31].

3-nomix iHribiTopiB abo aHTaroHICTiB eHpoTenianbHNX
Ba30KOHCTPUKTOPIB Halibinblu BUBYEHMMM Mpenapatamut 3
MOTYXXHOI0 A0Ka30BOH 6a30t0 € aHTaroHICTI peLenTopiB Ao
eHpoteniHy-1. EHpoTeniH-1 xapakTepuayeTbCs NOTYKHAM
Ba30KOHCTPUKTOPHUM i MiToreHHUM Brinmeom [10,11]. OguH
i3 MpeaCTaBHMKIB LibOro knacy npenapatiB — 603eHTaH,
SKWA KOHKYPEHTHO OMOKye peLienTopn eHpoTeniHy-1, He
3B'A3YI0YMCh 3 IHLLUMW PELIenTopamMm, 3HUKYE Onip cucTeM-
HWX | NEreHeBNX CyauH, WO MPWU3BOAMTL A0 MIABULLEHHS
cepueBoro Bukuay 6e3 36inbLUEHHS YacTOTU CepLeBux
CKOPOYeHb, BHACTIAOK YOro BiAOyBaETbCS MOKPALLEHHS Ne-
reHeBOi reMoAMHAMIKM, 3MEHLLIEHHS 3aAMLLKM Ta NiABULLEHHS
BMTPVBANOCTI Nif Yac i3nyHUX HaBaHTaxeHb [33].

IHriGiTopu docconiectepasn-4 (OOE-4) — we oanH
NPELCTaBHWK rPYNM aHTaroHICTIB eHoTENianbHUX BA3OKOH-
cTpukTopiB. Y xBopux Ha XO3J1 ogHieto 3 KMYOBKX NIaHOK
BaraTorpaHHoro 3ananbHoro npotecy € came occogi-
ectepasa-4, ska perynoe Metaboniam LWKniYHoro ageHo-
3uHMoHodocdaty (LAM®) y kniTuHax, wo 6epyTb yyacTb y
3anansHomy npoueci [34]. Mopsg i3 npurkiveHHsM ycix da3
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3ananeHHst npu iHridysanHi ®LIE-4 cnocTtepiratoTb TakoxX
3pOCTaHHS MMIOK0303anexXHOT CekpeLji IHCyMiHY 1 MOCUEHHS
ninoniay. HanGinbLu BXvBaHWIA Npenapar Liei rpynu — podry-
minact [21,34]. LLoneHHe 3acTocyBaHHs podhnyminacty B
103i 500 mr/poby cnpusie 3MEHLLIEHHIO KiNbKOCTi peLmanBiB
XO3J1y xBopwX i3 YaCTUMW peLmanBami B aHaMHesi, Bipo-
riIHOMY 3pOCTaHHI0 06'eMy (POPCOBaHOrO BUAKXY 3a NepLLy
CeKyHJy Ta NOKpaLLEeHHt0 NoKa3HuKiB skocTi xuTTs 3a COPD
Assessment Test (CAT) [21].

Ockinbku perpecy AUCGYHKLUIT eHAOTeNi cnpuse
Hacamnepeq TpuBarna Hopmanisauis piBHsS apTepianbHoro
TUCKY, OHE 3 MPOBIAHMX MiCLb B ii KOPEKLii HanexmTb aH-
TUrinepTeHanBHUM 3acobam. OnTUMansHUMKU CydacHUMK
aHTUrNEPTEH3NBHUMM NPEnapaTamu, Lo MOXYTb BUKOPUCTO-
ByBaTMCA Nif Yac nikyBaHHs xsopux Ha XO3J1 i3 6yab-skoto
CYNYTHLOK NATONONIE, € iHMBITOPK aHroTEeH3NHNepeTBo-
ptoBanbHoro depmeHTy (IAM®), amxe iXHE 3acTocyBaHHs
He BUKNKae HebaxaHWxX 3MiH Yy ByrmeBogHOMY, ninigHoOMY
obMiHax, piBHi Ce4oBOi KUCNOTK. AT 3MeHLLYIOTL NPosiBY
iHCYNIHOPE3NCTEHTHOCTI, MO3UTUBHO BMNUBAKOTb Ha Oeski
MOKa3HWKI reMoCTagy, NiABMLLYIOTb BMICT TKAHUHHOTO aKTy-
BaTopa MnasMiHOreHy Ta 3HKYoTb piBeHb WOro iHribiTopa
[35]. BasogunartatopHi edeky, aHTUnNponidepatusHi, Ba-
30MPOTEKTOPHI, aHTUCKNEPOTUYHI BMiacTuBoCTi IAN® MoxHa
NosiCHUTY 3anobiraHHAM PO3LLENNeHHs BpaguKiHiHy, kUil €
MOTYXXHUM CTUMYNATOPOM BWBINbHEHHS eHAoTenin3anex-
HWX Ba3ofunaTaTopHWX hakTopiB (oKcug asoTy, dhakTop
rinepnonspu3alii Ta npoctauukniv) [36]. Yce ue Bu3Havae
npogigHe Micue IAMN® cepen BiZOMMX rpyn riNnOTEH3NBHUX
npenaparis [35,36].

Mpu3Hayatoum nikyBaHHs, HeobxigHO nam’aTatu: B
nerexsix xBopux Ha XO3J1y BeNuKili KiNbKOCTi YTBOPHOETLCS
aHrioTeHauH Il — NoTyXHWI Npo3ananbHuin hakTop, Sk
BMIYBae Ha EHAOTENIOLMTY NEreHeBX Kaninspis, CTUMYITHo-
toun cekpeuito ®HIM-a, 11-8 Ta I/1-6, WO 3yMOBMIOE CUHTE3
QHrOTEH3MHOrEHy B MEYiHLi 3 3aMuKaHHAM XWBHOro kona.
Tomy iHwWa rpyna aHTWrinepTeH3nBHKUX Npenaparis, Lo
3aCTOCOBYHOTb 3a HasBHOCTI E[l i XpoHiuHOro nereHeBoro
cepus (XIC) y xBopux Ha XO3/1 Ha Tni 6a3oBoi Tepanii, —
aHTaroHICTW peLienTopiB aHrioTeHauHy |l, ski 3yMOBMoKTL
3HVKEHHS BMICTY Y KPOBI CyZMHHO-eHOOTENianbHOro dhakTto-
pa pocTy (Cnpysie NOTOBLLEHHIO CTiHKW CYAMH) i NiABMLLYHOTH
eheKTUBHICTb NikyBaHHS [37].

JocnimxeHHs edeKTUBHOCTI 3aCTOCYBaHHS Y XBOPUX
Ha XO3J1 npenaparty ui€i rpynu TenmicaptaHy nokasanu
3pPOCTaHHSA TONEPaHTHOCTI 40 (Di3UYHOMO HABaHTaXeEHHS 3a
JaHuMn npobu 3 6-xBUNKMHOK X0AbOOK), NO3UTUBHY AWHA-
MiKy 3MiH ninigHoro cnekTpa kpoBi [52]. MoeaHaHHs iAMN®
(TenmicapTaH) i3 6riokaTopoM KarbLjeBux kaHanis amnoam-
niHOM fjae 3Mory OTpUMaTh JOAATKOBI NNENOTPONHI edhekTn
Ha3BaHUX aHTUMNEPTEH3MBHUX Npenaparis, Ski NONAralTh
Yy BipOrigHOMY 3HWXEHHI piBHS Mapkepis eHOoTeniansHol
AncdyHKUii: eHpoTeniny-1, SP-cenekTuHy 1 aare3nBHWX
monekyn [38].

Ha gymky feskux fOCnigHWKiB, HACTYMHAM HanpsiMOM
kopekuii E[] y xeopux Ha XO3J1 moxe OyT1 3actocyBaHHs
iHribiTopie if-kaHanis cuHycoBoro Byana (iBabpaauH), ki (kpim
BMIVIBY Ha CUHYCOBI BY30M) 30aTHi MOKPALLYBATV MOKA3HIKN
CUCTOMIYHOI Ta AiacToniYHOI (OYHKUii NpaBoro LUMyHOUKa,
reMoAnHaMiky B Mariomy Kori kpoeoobiry, piBeHb eHpoTe-
niHy-1 nas3mm KPOBI, He BNAMBAOYM Ha CTaH GPOHXianbHOI
npoxigHocTi [39,40].
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lMpenapatamw BuGopy B nikyBaHHi E[] Ta Ay navjiexTis
i3 XO3J1 € Takox GriokaTopu KarnbLieBIX KaHasiB (aHTaroHICTH
kanbLito). Y pesynsrarti iX 3aCTOCYBaHHS PO3LUMPIOKTLCS
apTepii He TinNbkW BENUKOro kona KpoBoobiry, ane i manoro,
O cnpusie Kopekuii nopyLUeHb NereHeBoi reMoguHaMikm
Ta 3MEHLLIEHHIO NPOSBIB AMCPYHKLIT NpaBux BiAginie cepus
[41]. OpraHonpoTekTMBHa Ais aHTAroHICTIB KanbLiito nonsrae
B 3anobiraHHi Y1 CNoBiNbHEHHI PEMOAENIOBAHHS CYAVH, LU0
MPOSBNSETHCS 3HVHKEHHSAM XOPCTKOCTI CYANHHOI CTiHKY Ta 1o-
ninLWeHHaAM eHaoTenii-3anexHoi BasoaunaraLii. HanoinbLu
BWBYEHWI NPELCTaBHUK L€l rpynu aHTUriNepTEH3NBHIX
3aco6iB — amnoaunix [38,41].

MoTpeba y npusHayeHHi B-6rokatopis naieHTam i3
XO3/1 i cynyTHIMM 3aXBOPIOBAHHAMM CepLEBO-CYANHHOI
cuctemu 3aBxay Oyna B noni 3opy kniHiuucTis [42]. Bigo-
MO, WO Li npenapaTi MOXyTb MoripLuyBaTi GpoHxiansHy
MPOXIAHICTL YHACMIAOK BMNMBY Ha B,-peuentopu GpoHXIB.
BapTo 3ayBaxuTy, LU0 3aCTOCYBaHHS Cy4aCHIX CENEKTUBHUX
[-6riokatopiB y HU3bKWX | CepenHbOTEpaneBTUYHIX [03aX
3a3BWYail He BMNMBAE Ha NOKa3HUKW (yHKLLT 30BHILLHBOMO
AuxaHHs [42], ane BigbyBaeTbcs 3abe3neyeHHs KOHTPOMo
piBHa AT npoTarom 24 rog i NoninweHHs eHgoTeniansHoi
cbyHKUiT cyanH [43]. Ha mymky aesikux gocnigHukis, B-6rnoka-
TOPY MOXYTb MaTy CNPUSTAVBMIA BB Ha xBopux Ha XO31
(ocobnueo B naLlieHTiB rpynu B), LU0 3yMOBNEHO 3aX1CHO
Ji€to Ha cepue Ta NprU3BoanTb A0 36iNbLUEHHS NOKa3HMKIB
TPMBAsoro BuxMBaHHs! xBopux Ha XO3J1 [41].

3Baxatoum Ha 3ryLLieHHs kpoBi, xsopum Ha XO3J1 aouins-
HO MpU3HaYaTV TaKoX Ae3arperanHTHy Tepanito. Mpenapatom
BubopyY y xBopwx Ha XO3/ yBaxatoTb Knonigorpen, no3bas-
NeHnin NobiYHMX Ail, WO NpuTamaHHi aueTuncaniumnosii
kucnoTi, sika 6rokye BpobneHHs TpombokcaHy A2, cnpsimMo-
BYO4M MeTaboniaM apaxifoHoBOI KUCnoTH B Gk yTBOPEHHS
NeNKOTPIEHIB, 3AATHWX BUKMMKaTK GpoHxocnaam [25].

[Mopsz i3 fie3arperaHTamm LUMPOKO BUKOPUCTOBYHOTH 1
aHTVKoarynsHTy Tepanito. Y pobori B. 1. 3onotHuubkoi Ta
cnieagr. [18] nocnimkeHo Bnnve 6asucHoi Tepanii XO3J1 (orno-
[Aarepon + TioTponito 6pomiz), Lo NoeaHaHa 3 CynoaeKcuaom
(MpupoaHuiA Mpenapar i3 rpyn NPSMIUX aHTUKOArynsHTIB —
iHriGiTopiB chakTopa X 3ropTaHHs KpoBi, kWA 3aCTOCOBYHOTL
i napeHTeparnkHo, i nepopansHo) B fobogii Aosi 500 J10
(minonpoTeiHninasH1x oaMHWLBL) NO ABa MICSYHI Kypcu Ha
pik 4nst XBOpUX i3 cepenHbo-Tsikkum nepebirom XO3J1 (rpyna
B), no Ba YoTupumicsyHi Kypeu Ha pik y paai Baxkoro XO3/1
(rpyna D). Take nikyBaHHs! Cripusie NOMINLLEHHIO KPOBOOBIry
B JIEreHsiX, 3HWKEHHIO TUCKY B JTEreHeBii apTepii Ta 3MeH-
LueHHto piBHs MapkepiB EL] (eHpoTeniny-1, VEGF-A (vascular
endothelial growth factor A), sVCAM-1 (soluble vascular cell
adhesion molecule-1), P-cenekTuhy) [18].

3acnyroBye Ha yBary Takox rpyna metaboniyHmx npe-
naparis, LU0 YMHATb MeMOPaHOMPOTEKTOPHUIA BNNUB Ha
eHpoTenii. OpHe 3 3aBaaHb MeTaboniuHoi Tepanii — ransmy-
BaHHS OKUCTIEHHS! XVPHUX KUCTIOT | 3anobiraHHs yTBOPEHHIO
IXHIX HEZOOKMCNEHMX hOPM, a TaKOX 3MEHLLEHHS NPOsIBIB
OKCMAAHTHOrO CTpecy WNAXOM CTUMYNALii akTUBHOCTI
QHTUOKCUAAHTHUX (hepPMEHTIB i 36iNbLUEHHS! KiNbKOCTI Mpu-
poaHuX aHTMoKeuaaHTiB [13]. Hacamnepen BapTo HasBaTh
CTaTUHW, WO HanexaTtb A0 3acobiB NepLUoi MiHii NikyBaHHS
aveninigemin, Cnpusiiody 3HUKEHHIO BMICTY NninonpoTeifis
HW3bKOI LLINBHOCTI Ta 3aranbHOro xonectepuHy [44-46,53].
YdeHi Bigkpuv Le i NNeoTponHi edekTn CTaTuHIB, SK-0T
QHTUNPOTEONITUYHWIA, AHTUOKCUZAHTHUIA, aHTUKOArynsHT-
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HWN, aHTWUaHTHAMBHUIA, aHTUILLEMIYHUIA, aHTUarperavinHui, a
TaKOX MpOTM3anasnbHui Ta imyHomopyntoBanbHuii [13,45,54].
Came 3aBAsikv npoTu3anansHoOMY, iMyHOMOZYHOBarnbHOMY
11 @aHTMOKCMAAHTHOMY edekTam CTaTWHW BNAMBAKOTb He
TiNbKX Ha CTaH CyOMHHOI CTiHKW, ane i Ha nepebir 3axeo-
ptoBaHb BpoHXxonereHeBoi cuctemu. Tak, nig fieto CTaTuHIB
ranbMyeTbCsl YTBOPEHHS Npo3anarnbHuX LuTokiHie (PHIM-a,
I11-6, I11-8), C-peakTBHOrO NPOTEIHY, 3HUXKYETLCS CTYMiHb
iHGhinbTpaii HelTpodinamn nerexis, iHridyloTbCS NpoLecu
(hibp0o30yTBOPEHHS B NETEHsIX, 3HMKYETLCA 3anarbHa Bif-
noBiAb Ha nerexHesy iHekuito [44].

3'aBunucsa gaHi Woao NosnUTUBHOTO edpekTy CTaTWHIB
y xBopux Ha XO3/1, ki KypsiTb TIOTIOH, LUASIXOM BNAWBY Ha
AedEeKTHUI anonTo3 HenTPodiIniB Ta anbBEONAPHUX MaKPO-
charis, L0 NPOSBNSETLCS CMOBINbHEHHAM MPOrPeCyBaHHS
nereHeBoi HefocTaTHOCTiI. MigTBEPMKEHO, LLO Y XBOPUX Ha
XO3 I1'i lll cTagii nig BAIMBOM KOMMANEKCHOTO iKyBaHHS!
3 BUKOPUCTAHHSAM CTaTWHIB BinbyBaeTbCcs HopManisayis
ninigHoro Npodinto, MOKa3HWKIB rMikeMii, 3pOCTaHHS PiBHS
3aranbHuX T-NiMGoUNTIB, HaTyparbHUX Kinepis, 3HWKEHHS
ekcnpecii MoHOHykneapamu monekyn agresii (CD54) ta ak-
TuBaLitHMX Mapkepis (CD25), BmicTy C-peakTtusHoro binka
[20,45]. Kpim TOro, NOPIBHSIHO 3 rPYMOK0 XBOPWX, SiKi HE OTpK-
MYyBasy CTaTyHW, CNOCTEpIrani 3HKEHHS PiBHS CMEPTHOCTI,
LLI0 MOB'si3aHa 3 CepLEBO-CYAMHHUMI 3aXBOPIOBAHHAMM Ta
NereHeBoK rinepTeHsieto [46].

BapTo Big3HauunTK: BiZOMOCTI LLOAO 3aCTOCYBaHHS CTa-
TUHIB Y XBopux Ha XO3J1 AoBoni cynepeynusi, OCKinbku feski
aBTOPM BKa3yt0Tb TiNTbKW Ha BifCYTHICTb HETaTMBHOTO BNMBY
Ta 3HWKEHHS PIBHS AESKUX CUPOBATKOBUX Mpo3anarnbHUX
tbakTopis (C-peakTBHOrO NPOTEiHyY, iHTEpnenkiHy-6), Lo He
€ JOCTaTHIM AN 3HWKEHHS PU3KKY i PIBHS CMEPTHOCTI Bif,
CepLieBo-CyANHHIX 3axBoptoBaHb npu XO3J1 [53]. 3saxatoun
Ha Le, B ocTaHHix nepernsgax GOLD He pekomeHaoBaHe
BUKOPUCTaHHS CTaTUHIB Y xBopux Ha XO3J1 6e3 BignosigHux
komMopBigHMX 3MiH i3 60Ky cepLeBo-CyanHHOI cucTemm [1].

[oBoni nepcnekTusHi B nikyBaHHi E[l npenapatu Ha
OCHOBI L-apriHiHy — eK30reHHoro goHaTopa a3oTy okcuay
NO [47]. TonoBHWUI MexaHi3m Aii nonsirae B nepugepuyHin
Basogunatadii, noninweHHi Mikpoumpkynsiii, metaboniamy,
MOCUINEHHI penapaTUBHUX MPOLECiB, 3MEHLUEHHI SBULL,
HITPO30MBHOTO i OKCUAAHTHOTO CTPECIB | 3ananeHHs, cnpu-
ATNMBOMY BIMBOBI Ha BiNKOBWWA, XWUPOBUIA | BYrMEBOAHWNA
00OMiHW, NigBMLLEHHI cekpeLii iHCyniHy [48]. BukopucTaHHs
L-apriHiHy B KOMnnekcHoMy nikyBaHHi xBopux Ha XO3/,
LLIO NOEOHAHE 3 MiNepTOHIYHOK XBOPOBOLD, MPOTArOM TPBOX
MICSILIIB CMIPUSIE 3HKEHHIO PIBHSA eHaoTeniHy-1y cupoBartLi
kpoBi (p < 0,05), noninLweHHto dyHKLii eHaoTenito, NiaBuULLEH-
Hi0 iHaekcy TidheHO, NOTEHLIOBAHHIO aHTUrINEepPTEH3NBHOT
Tepanii, NeBHOMY BiJHOBMEHHIO GPOHXianbHOI NPOXIAHOCTI
Ta CTPYKTYPHO-(PYHKLIIOHamNbHUX MOKA3HUKIB CEpL, a OTke
Mage NO3UTUBHWIA BMIUB Ha SKICTb XUTTS [49].

OcTaHHiM Yacom 3pocna YacToTa AOCTigKeHb (yHKLji
HWpOK y xBopux Ha XO3J1, OCKinbki 3anyyeHHst HUPOK 3y-
MOBITIOE MOCUIEHHS no3anereHeBnx koMopBigHMX Npossis
XO3. Ocobnusy 3aLlikaBneHICTb BUKNMKAE hOPMYBaHHS! Yy
xBopux Ha XO3/1 Tak 3BaHOr0 kapaio-peHo-MynbMOHaNbHOM
CMHAPOMY AK KOMBiHaLLii 0BHOYaCHOMO MOPYLLEHHS (yHKL
HWUPOK, NereHb i cepLeBo-CyaNHHOI cucTeMn BHacnigok EJ
[55]. Oeski pocnigHvkyM [OBOAATH, WO NPSMUIA BNMB Ha
MaToreHeTNYHi KOMMOHEHTW KapaiopeHarnbHOro CUHAPOMY
mae Bitamit D. Tak, BitamiH D2 — npsimuit iHriGiTop cuHTE3y

PeHiHy B KOKCTarnoMepynsapHoMy anapati HUpOK, ranbMye
nponidepaviito rnagkvx M's3iB CYAUH HAPOK, MPUTHIYYeE aK-
TWBHICTb NpO3ananbHoro SAepHoro aktopa TpaHCKpunLi
kanna bi (NF-uB), unM nosiCHIOETLCS 3MEHLLEHHS PIBHS Lin-
PKYTIOIOYOro aHrioTeH3uHy |1, BignoBigHO, MeHLL BUpaxeHa
aKTUBHICTb PEHiH-aHrOTEH3UH-anb40CTEPOHOBOI CUCTEMMU
Ta npossie E[ [56]. Ha nigcTasi Lboro aBTopy BBAXAKTH
BiTamiH D Mapkepom nepebiry kapaiopeHanbHOro CMHApPoOMyY
npu XO3J1, a Takox TepaneBTU4HOKO MILLEHHIO B NiKyBaHHI
Taknx XBopux [56].

Y GOLD octaHHbOro nepernsgy Bru3HaveHa Heobxia-
HICTb YTOYHEHHS AaHWX LLOAO NaToreHeTYHoI poni Aediuuty
BiTamiHy D y xBopux Ha XO3[1 yHacnigok posbixHocTen
pesyneTaris gocigkeHs [1,57].

OTxe, BU3HaHO HeobXiaHiCTb kopekwii El sik nposigHoro
thakTopa po3BuTKy KOMOPOBIAHMX ypaxeHb CEpLIEBO-CYANHHOT
cuctemm y xsopux Ha XO3/1. OHak, He3Baxatoum Ha YnNCreH-
Hi JOCMIMKEHHS, Ui NUTaHHS 3annLLaTbCs AUCKYCIMHUMM,
OCKiNbK/ OTPUMaHi AaHi YacTo CynepeynvBi Ta He JakTb
3MOrU CcOPMYNIOBATH YiTKi KPUTEPIT LLOAO NPU3HAYEHHS Tiel
4u iHLWOI rpynu npenaparis Ans kopekuii E[, Wwo 3ymosntoe
HeobXigHICTb NPOLOBXYBATH AOCTIMKEHHS.

BucHoBKU

1. MpoBigHa ponb eHpoTenianbHoi AncyHKLIT y hopmy-
BaHHi komopbigHoi natonorii npu XO3J1, Hacamnepen ypa-
XeHb CEepLEeBO-CYANHHOI CUCTEMM, BU3HAYAE HEOOXiaHICTb
KOMMIEKCHOTO NiKyBaHHS TaKUX XBOPWX, BKMHOYao4mM 3acobm
kopexuji eHpoTeniansHoT ancdyHKLii, 0cobnmeo y TpuBanux
nporpamax BeeHHs NaLlieHTiB No3a NepiogoM 3aroCTPEHHS.

2. 3Baxaroun Ha ckragHi MexaHiamm hopMyBaHHS eHA0-
TenianbHoi ancdyHkuii, Bubip 3acobis ii kopekwii Mae ByTn
nepcoHigikoBaHWM i BpaxoByBaTh ocobnmeocTi nepebiry
OCHOBHOTO 3aXBOPIOBAHHS Ta CeKTp komopbigHoi natonori.

MepcnekTMBM nopanbLLKMX AOCHImKEHb NONSAraTh Y
po3pobreHHi MeTogiB KOpeKLii eHaoTenianbHOT AMCHYHKL,
BPaXOBYKUM KOHKPETHI MaToreHeT4Hi ocobnmeocTi ii pos-
BUTKY Ta CriekTp komopbigHOT natonorii B KOXHOrO naLjieHTa.
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MeTta po60oT1 — npoaHaniayBaTi BiZOMOCTi HayKOBOI NiTepaTypu, y3aranbHUTK CyqacHi NOrnsaau Ha XipypriyHe nikyBaHHs TyOy-
NAPHUX rpyaent |l Tuny Ta BUSIBUTM NPUYMHW HE3aL0BINbHUX Pe3ynbTaTiB.

Ty6ynsipHi rpyau Hanexarb 40 BPOMKEHUX ManbgopmaLliii Cnomny4HOi TKaHWHK, O NPOsBAsoTbCs B nybepTatHOMY nepiogdi Ta
BUKIMKAOTb YAMANWIA NCUXOMOTiYHMIA AMCKOMAOPT Y XiHOK. BinbLuiCTb aBTOpIB Big3HauatoTb, WO || Tun TyBynsipHoi rpyai € Harno-
LUMPEHILLMM Mif, Yac 3BEPHEHHS NALLIEHTOK Y KMiHiKy ANs BUKOHAHHSA koperyBanbHoi onepalii. Kopekwis Il Tuny — pekoHCTpyKTUBHa
onepaLisi, LLO XapaKTepu3yeTbCs HU3KOHK TPYAHOLWIB. 3aBAaHHs Takoi onepauii nonsrae He Tinbku y CTBOPEHHi 06'EMY HUXKHBOTO
nontoca rpyai B pasi horo aediunTy, ane iy opmyBaHHi HaAinHOro Yoxna Ans iMniaHTa npy purigHoCTi BIAaCHUX M'SKUX TKaHMH,
3abe3neyeHHi PIBHOCTi KOHTYPY HIXHBOTO MOmtoca.

HwHi 3anponoHoBaHo 6araTo xipypriyHux METOAWK ANs BUPILLEHHS LiMX 3aBaaHb, sik-0T C. Pucketti M. Concannon (1990), L. Ribeiro
(1998), E. Muti (1996), A. Mandrekas (2003) i cyvacHi mogudikaLii, HabysaroTb NonynspHOCTI METOAVKM NinodhiniHry Ty6ynspHoi
rpyAi, NpoTe BCi BOHW MatoTb HU3KY HeLomiKiB.

BucHoBKuM. Bricokuin piBeHb yCkNaaHEHb i BIACYTHICTb yHiBEpCanbHOT METOAMKM Kopekuii TyBynsipHux rpyaen Il Tuny 3ymoBntooTh
HEeoOXiAHICTb YAOCKOHANEHHS XipyprivHOro NikyBaHHS L€l naTonorii.

Current state of surgical treatment for patients with tubular breast type Il
(a literature review)

A. A. Kostenko, S. P. Galych, O. Yu. Dabizha, K. A. Samko, D. V. Borovyk

The aim of the study — to analyze the modern literature, summarize current approaches to surgical treatment of tubular breast
type Il and identify the causes of poor results.

Tubular breast deformity relates to congenital connective tissue malformations, occurs in puberty and causes a great deal of
psychological discomfort to women. The majority of authors note that type Il of tubular breast is the most common among pa-
tients referred to clinic for a surgical correction. In fact, the correction of this type of malformation is a reconstructive procedure
associated with a number of challenges. The goal of such operation is not only to increase a volume of the breast lower pole,
but also to cover the implant maximally using soft tissues to achieve a normal lower pole contour. To date, a number of surgical
techniques have been proposed to address these problems, such as C. Puckett and M. Concannon (1990), L. Ribeiro (1998),
E. Muti (1996), A. Mandrekas (2003) and their modern modifications. Fat grafting techniques in treatment of tubular breast are
also getting popular, but all have some drawbacks.

Conclusions. A high level of complications and the absence of a universal method for correction of tubular breast type Il are
preconditions for improving the surgical technique to correct this pathology.

CoBpeMeHHOe COCTOAHUE XMPYPrUUECKOro A€UEHUA NALMUEHTOK C TYOYAAPHOH IPyAbIO
Il Tuna (0630p AuTepatypbl)

A. A. KocteHko, C. M. Faany, A. K. Aabuxa, K. A. Camko, A. B. BopoBUK

Lienk pa6oTb! — npoaHanuanpoBaTh AaHHbIE Hay4HON UTepaTypbl, 0606LLUTL COBPEMEHHBIE B3rIsAb! Ha XMPYPryeckoe neveHme
TyGynspHoit rpyam Il Tuna 1 yCTaHOBUTL NPUYMHBLI HEYAOBNETBOPUTENBHBIX PE3YLTATOoB.

Ty6ynsipHas rpyab OTHOCUTCS K BPOXAEHHBIM MarnbdopMaLysaiM COeNHUTENBHON TKaHW, NPOsBNSiETCS B Nyb6epTaTHOM neproae
11 BbI3bIBAET GOIBLLON NCUXONOrMYECKUIA ANCKOMAOPT Y XKEHLLUMH. BONbLIMHCTBO aBTOPOB OTMEYaHOT, Yo Il TVN TYGYNsipHON rpy-
[V SIBNSIETCS CaMblM PAcrpoCTpaHEHHbIM Mpy 0GPALLIEHUN NaLMEHTOK B KIMHWKY [l BBIMOMHEHWS KOPPUIMPYHOLLEN onepaLiym.
Koppekuusi |l Tna — pekoHCTPYKTUBHas OmepaLmsi, KoTopas xapakTepu3yeTcs psaoM CroKHOCTel. 3afada Takoi onepauum
3aKMYaeTCs He TOMbKO B CO3AaHNM 06bema HYDKHEro Nontoca rpyav npu ero aecuuumTe, HO 1 B (OOPMUPOBAHNN HAAEXHOTO Yexra
ANS IMMNaHTa npy pUrMaHOCTY COBCTBEHHBIX MSATKMX TKaHel, 06eCcneqeHn POBHOCTY KOHTYpa HUKHETO nomioca. MpeanoxeHo
MHOTO XMPYPr4eCcKMX METOAMK 15 peLLeHNs 3TX 3agad, a uMeHHo C. Puckett n M. Concannon (1990), L. Ribeiro (1998), E. Muti
(1996), A. Mandrekas (2003) n 1x coBpemeHHble MoaucyKaLym, NprobpeTatoT NoMynsapHOCTb U METOAMKU NUMOUNNMHra Tyby-
NAPHO IPyAM, OBHAKO BCE OHW UMEKOT P HEJOCTATKOB.

BbiBoAbI. BbiCokniA ypoBEHb OCTIOXHEHMIA 1 OTCYTCTBUE YHMBEPCATbHON METOAMKN Koppekumn TyOynapHoi rpyay |l Tuna oby-
CNOBMMBAKOT HEOOXOANMOCTb COBEPLLEHCTBOBAHWS XMPYPrYECKOTO NIEYEHNS 3TON NaToNormu.

3anopoxckuii MegnumHcKkui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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CyuyacHa Ha3Ba aHoManii po3BUTKY «TYBYNsipHi rpyany» Mae
NaTUHCbKe NOXOMKEHHS, tuberous 03Havae BUNMHaHHS [1].
TepMiH BUKOPUCTOBYIOTb HA MO3HAYEHHS YPXKEHHS! rpyaen
Bif NosiBY 03HaK TyOynapHOCTi (chibposHe kinbLie HaBKOMo
apeonu npu rinonnasii MONOYHMX 3ano3 abo i30MboBaHii
apeonspHii NpoTpyasii) 4O PO3BUTKY rPKONOAIGHOMO BY-
MWHaHHS NapeHxiMy rpyai, (OpMyBaHHA Meraapeonu Ta
NTO3Yy 3an03UCTOI TKaHWHU [2—4].

BinbLuicTb aBTOpIB KNacudikytoTb TyBynsapHi rpyau sK
ManbopMaLii Cnony4HOT TKaHWHK, LLO NPOSIBISIOTHCA B
ny6eprartHomy nepiogi [5-8]. AHoOManito giarHoCTyoTh No-
PIBHSIHO PifKO, BOHA XapaKTEPK3yETbCS BYUCOKOK YacTOTOK
acumerpii, € oaHo- un aBoGiuHo [9,10]. BinbLuicTb NaLieH-
TOK MatoTh AeiLnT 06'eMy MOMOYHYIX 35103 i GinateparnbHy
TyOynsipHy aecopmadito [6,11,12].

3a paHumn R. Somogyi Ta M. Brown (2015), 2 %
MawjieHToK, ki 3BepTaloTbCA A0 Xipypra Ans NepBUHHOTO
€eHOonpoTe3yBaHHsi, MaroTb TyOynsipHi rpyam [13]. Y cno-
crepexeHHsx A. Mandrekas (2006) BuaHaueHo, wo 3 %
onepaLiin Ha MOMNOYHUX 3an03ax BUKOHYHOTb NaLlieHTKaMm,
ki MatoTb TyBynspHi rpyam [14].

Klinger M. i Muti E. BBaxatoTb L0 natonorito Bpog-
xeHoto [5,15]. Hemae fokasis, LU0 NaTonoris cnpuiMHeHa
ekonoriyHnvu caktopamu [16]. € pymka, nos'ssaHa 3
HasIBHICTIO CiMEMHMX BUNAZKIB, LLO NaTororisa nepeaaeTscs
reHeTuyHo [5,17].

€ kinbka knacudikauin nartonorii: E. Muti (1996),
J. Grolleau et al. (1999), D. von Heimburg (2006) [7,9,18].
Hannowmwperilwoto € knacudikauis J. Grolleau et al. (1999),
3a KO PO3PIHATL 3 TUNKM TyBynsipHOI rpyai: Tvn | — ge-
iLMT HKHBOTO MeAianbHOTo KBaapaHTa; TvN || — 3ByXeHHs
OCHOBY YA B NOEAHAaHHi 3 AeiLMTOM 3aM03UCTOI TKaHUHN
HWKHIX kBagpaHTiB; Tvn |l — gediunT 3ano3ncToi TkaHWHM
BCIX YOTUPbOX KBaAPaHTIB i 3BY)XEHHS OCHOBW rpyai 1y
TOPU3OHTANbLHOMY, 1 Y BEPTUKANbHOMY HanpsiMax.

¥ 2013 p. M. Costagliola [4] mogudikyBaB knacudika-
uito J. Grolleau, fogasium T1n 0, KU XapaKTepU3yeTbes
i30NbOBaHUM FPUXOMOAIGHUM BUMMHAHHAM apeonu Ta
HOpMarnbHot 6a3oto rpyai.

Ha xanb, maclTabHi enigemionoriyHi AoChimKeHHs
BUNaaKiB TyOYNsApHUX rpyaeit BoCi He 3aiicHnu. ABTopy,
K JOCTIKYBanM NaTosorito, OnucyBasny ChiBBiAHOLEHHS
TUNiB TYBYNAPHOI rpyAi, BUXO4AYM 3 BACHWMX cnocTepe-
XeHb. BinbLUiCcTb JOCTIAHWKIB BU3HaYatoTh Il Tun TybynspHoi
rpyai (3a knacudikadieto J. Grolleau et al.) sk HatqacTilwmin
Mg Yac 3BepHEHHS NS KOpUryBanbHoi onepadii. 3a AaHumm
Javier Oroz-Torres (2014), nauienTku 3 Tunom Il TyGynsipHoi
rpyai 3BepTatoTbes Y KNiHiKy vacTilue (54,76 %), Hix 3 Tvnom
['um 111 [6]. Y cnocTepesxerHsx A. Foustanos (2006) 50 %
nawjeHTok i3 TybynapHoto rpyaato mamm tin Il [19]. Y go-
cnigxenHi E. Delay (2013) 3apeectpoBaHo 61 % nauieHTok
i3 Ty6ynsipHoto rpyaaio Tuny 11 [8], A. Kolker (2015) — 51 %
[11], a C. Silva-Vergara (2018) — 68,4 % [20].

KoxeH Bunazok TyGynsipHuX rpyaei ocobnuemii. [Hkomnm
nif Yac ornsgy NauieHTK MOXHa BUSBUTY NuLLe pibposHe
KinbLe HaBkomno apeornu. Lie moxe He TypbyBaTy XiHKy, Sk
i HeBENUKE BUMUHAHHS COCKOBO-apEONSPHOrO KOMMIEKCy
(vn 0 3a M. Costagliola) [4]. Xipyprv Takox He HapaloTb
3Ha4YEHHs TakMM O3HakaMm, ane nig Yac pisHUX onepaLin
BU3HAYAKOTb PUTIAHICTb TKAHWH 3an03u, NiABULLEHY KpO-
BOTOUMBICTb, HEPIBHICTb KOHTYPY rpyAi; Lie NpWU3BOaNTb A0
cybonTUManbHOro ECTETUYHOTO Pe3ynbTary.

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

YnepLue meToauKky nikyBaHHs L€ naTonorii 3anpono-
Hyanm T. Rees i S. Aston y 1976 p. [21]. Bonu onucanm
pagianbHi po3piav Ha 3adHii YaCTUHI 3anosu, 4ns posLun-
PEHHSI OCHOBW rpyAi i BUKOHYBANM KOPEKLIi0 Meraapeonu.

Y naujeHTok i3 HeBenukum 06’emom 3anosu C. Puckett
i M. Concannon (1990) 3anponoHyBanu METOAMKY, ska
Mosisirae y BUCOKIN AMCEKLT MONTOYHOI 3ar03un B3AOBX IMu-
6oKoi hacuii Ta poscikaHHi i no 3aaHill NOBepPXHi YaCTKOBO,
3BepXy BHU3, Y KOCOMY HanpsiMi. HkHIN KnanoTb 3anosm
pO3ropTaeThCs Ta YacTKOBO MOKPUBAE eHaonpoTes (BCTa-
HOBMEHWI Nif, BENUKIA TPYAHWA M'S3) Y HKHBOMY NOSHOCI.
LLInsixom pemopentoBaHHs 3ano3u aBTopam B4anocs focsr-
TV 33[0BINbHNX ECTETUYHNX pe3ynbTaTiBy 71 % NavieHTok.
Ane B iHLLINX XIHOK 3apeecTpyBanu Take YCKNaaHeHHs, Sk
noggiitHa cybmamapHa cknagka («double-bubbley), wo
notpeByBano noBTOpHOI kopekLii [22]. Ha pymky aeskux
aBTOPIB, METOANKA, 3 0fHOrO BOKY, AaE 3Mory chopMyBaTy
3aro3u1CTUiA KNanoTb JOCTATHLOMO PO3MIpY, LLOG NOKPUTK
iMMMaHT Y HKHBOMY MOITIOC, @ 3 IHLLOTO, CTBOPIOE PU3NK
MOpYLLEHHS KPOBOMOCTa4aHHs KnanTs Ta ioro atpodii B nic-
nsionepavinHomy nepiogi. Y BigganeHomy nicrisonepatii-
HOMY nepiofi Le Moxe 3yMmoBuTH edbekT «double-bubbley,
MPpK3BECTU 4O HEPIBHOCTI KOHTYPY HUKHBOTO MOMtoca rpyai
Ta nanbnadji kpato imnnauTa [23].

[1ns naLlieHToK i3 4oCTaTHIM 06’€MOM TKaHWUH HUXHBOTO
nomtoca L. Ribeiro (1998) 3anponoHyBaB METOAWKY, LIO
nonsirae B po3cikaHHi 3ano3u B ropu3oHTasbHiN NOLWHI
Ao dacuii Benukoro rpyaHoro M’si3a. BepxHii knanotb,
LLIO XMBWTb apeory, 3 YaCTVHOO 3ano3nCTOi TKAHWHN Mae
CTaHoBWTW Maiixe 1/3 3aranbHoro 06'emy 3anoau, a 2/3 —
HVDKHII KNanoTb, KPOBOMOCTAYaHHS SKOTO 3AINCHIOETLCS
IV, V, VI mbxpebepHumu apTepismin. Jani HKHA knanoTb
3aropTaroTh AOHK3Y HABKOMO FOPU3OHTANBHOI OCi, 3aMOBHI0-
1041 06’EM HVKHIX KBaZPaHTIB, L0 BiACYTHI. Kpaii 3aropHy-
TOrO HUXHBOTO KNanTst ¢hikcyroTb 4o rnmbokoi dhacuii [24].
[MoTpibHO BiA3HauMTK, LIO po3pobKa Liei METOANKN MPSAMO
3anexarna Big eCTeTUYHUX ynogobaHb XiHOK (CTaHOM Ha
1998 p.), siKi BBaXanu 3a Kpalle mMatv rpyan HEBEnuKoro
06’emy. Ane HuHi abcontoTHa GinbLUiCTb NavieHTok baxa-
10Tb 36iNnbLUMTY 06'EM rpyaer pasoM i3 PEKOHCTPYKTUBHOK
onepadieto. L. Ribeiro 3asHavae, Lwo npoueaypa Aae 3Mory
BUKOHATW BXVBINEHHS iMMnaHTaTiB cybrnaHaynspHo abo
cybMycKynspHO Yepes nepiapeonsipHuin pospis. MNpote
LSt MeTOaVMKa MoXe ByTW BUKOpUCTaHa Ans MiHiMarnbHOro
BiZICOTKA NaLJEHTOK, ki MarTb JOCTATHI 06'eM 3ano3u i
He BaxatoTb 1oro 36inbLUIyBaTy.

XipypriyHa MeToamka nikyBaHHs TyBynsipHoi rpyai 3
manum 06’eMoM MOMNOYHOI 3an03m 3anponoHoBaHa E. Muti
(1996). MeTtoaunka 6a3yeTbcs Ha Aeenigepmisadii pom-
6onoaibHoT AINAHKK LKipY apeonu Ta HUKHLOTO nontca
rpyai Big cocka Ao cybmamapHOi CKNagKku 3 HaCTynHUM
BUAINEHHAM 3an03MCTOro KnanTsl 3 YacTWUHK 3anosu,
O BUNMHAETbCA B apeony. [lani knanotb nmigropTaTb
BCEpeaunHy, QiKCy0Tb BHYTPILLHIMW LUBAMMW, CTBOPIOIOYM
AybnikaTypy B HWKXHbOMY MOMKOCI rpyAi, Ae HasBHWIA fe-
iumT 06’emy. IMNNaHT ycTaHOBMIOOTL CybrnaHaynspHo,
BUKOHYHOTb YLLIMBAHHS apeonu Ta TKaHWH HKHBOTO Nomto-
ca 3 hopMyBaHHAM BEPTUKanbHOro pybus. ABTop onucye
3a0BiNbHI nicnsonepauiini pesynstatyn [7]. OgHak, i3
HaLLOro JOCBiAY, NaUieHTkU He BaxatTb MaTh nicns-
onepaviHnii BepTukanbHuin pybeLb i HagaTb nepesary
TexHikaM i3 nepiapeonsipHUM JOCTYMOM.
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HainonynapHiwoto onepauieto HUHI € MeToauka
A. Mandrekas (2003) y noegHaHHi 3 eHLoNpoTe3yBaHHAM.
BoHa nonsrae B 4acTkoBiin Mobinisauii LeHTpanbHoI Ya-
CTVHM MOMOYHOI 3a1031 Yepe3 NepiapeonsipHuiA JocTyn,
BWBELEHHI ii B paHy, po3cikaHHi MOBini3oBaHOi YacTuHU
HaBnin (LLob HiBentoBaTV PibPO3HE KinbLie) Ta PO3NOAINEHHI
il Ha MoBepxHi iMNMaHTa 3 MOXNMBOIO (hiKcaLlieto 3amo3u-
CTOrO KnanTsi Yepe3LUKipHO Y NPOEKLLi HOBOI cybGMamapHoi
cknagku. [ncekuito 3anosu aBTop BUKOHYE Tak, LU0 B
HWKHBOMY MOIIOCH 3aNUWAETHCS TiNbKU LUKIPHUA HOXOT.
OnepaLiito 3aBepLLYOTb LIMPKYMaPEOISPHO MacTONeKCie
AN 3MeHLeHHs meraapeonu. Metoguka A. Mandrekas
JifcHO BupiLLye GaraTo NuTaHb y KopekLii TyBynsipHoi rpyai,
30Kkpema 3anobirae yTBopeHHto «double-bubbley» wnsxom
po3cikaHHs hibpO3HOrO KiNbLisi Ta PEMOAENOBaHHS 3ar103u.
Y 2003 p. aBTOp OMMCYe XOPOLLi ECTETUYHI pesynsTati B
ycix 11 npoonepoBaHuX NaLieHTOK. AHani3ytoun pesynsraTi
CBOIX gocnimkeHb Yepe3 10 pokis, aBTop onucye ycknaa-
HEHHs KopeKwii TyOynsapHuX rpyaei.

HavnowupeHiwumMy 3aranbHUMKU YCKNagHEHHAMM
A. Mandrecas Beaxae Habpsikv Ta cuHLi. ABTOp Harono-
LUye: YCKINaAHEHHs! iCTOTHO BUPaxeHi 1 oYikyBaHi Maixe
B KOXHOMY CMOCTEPeXeHHi, i noTpibHo 3a3panerigb no-
nepemkaTy NaLieHToK, LWob BOHW aAeKBaTHO CMPUIAHAMM
Ui ycknaZHeHHs, Bneplue nobaymsLuy CBOi rpyau nicns
onepaLii. opmMyBaHHs remMaTomMm — TakoX LOBOMi MOLLK-
peHe ycKnagHEeHHs!, TOMy aBTOp MiAKPECIOE BAXIMBICTb
PETenbHOro reMocTady, ane BBaXae HeAOoLiNbHUM BCTa-
HOBIMEHHS aKTVBHIX JPEHAXIB.

HacTynHe ycknagHeHHs, Ha IKOMY KOHLIEHTpYe yBary
aBTOP, — HEKPO3 LLKIPW B HWKHBOMY montoci rpyai. Merto-
Avka noTpebye NiaLUKIpHOT AMCEKLIT B HUKHI MOMOBUHI
rpyai, ToMy nig Yac hopMyBaHHS aAeKBaTHOTO LUKIPHOTO
4oXJ1a BaXXINMBe 3Ha4YeHHs Mae TOBLLMHaA KnanTs, obepexHe
BUKOPUCTaHHS eNeKTPOoHOXa. Takox Mg Yac BUCOKOI npe-
neKTopanbHoi AvcekLii MoxHa nowkoanTn 4 i 5 mixpebepHi
HEPBM, LU0 MOXeE NPU3BECTU [0 NOPYLUEHHS YyTNMBOCTI
COCKOBO-apeOonsipHOr0 KOMMIEKCY.

ABTOp aHaniaye TakoX pU3UK PO3BMTKY KancynbHOi
KOHTPaKTypu y BigdaneHomy nicnsionepaLiinHomy nepiogi.
Ha 11oro gymKy, pusik po3BuTKy KancymnbHOI KOHTPaKTYpH HE
6inbLue TOro, LU0 HAsIBHWI MiZ Yac NEPBUHHOIO EHAONPOTE-
3yBaHHs. KancynbHy koHTpakTypy (Baker IIl) A. Mandrecas
3apeecTpyBaB TiNbKK B OAHIET NaLieHTKK 3 nicnsonepavin-
Hoto rematomoto [1,3,14,25].

He3Baxatoun Ha MO3WUTWBHI pUCK LiEi METOAWKM, A0-
CrigXeHHs, 30iNCHeHi AesKUMKU aBTopamu, NoKasyTb:
cchopmOBaHi 3a03KCTi KNanTi He B YCiX BUNaaKax AalTb
3MOry BKPUTMW HWDKHINA MOMIOC iMNMaHTa, TOMY He 3aBXau
BOAETbCs hikcyBaTH iX [0 HOBOI CybMaMapHOi cKkrnagku.
OTxe, y BipganeHomy nicrisionepaLiinHomy nepiofi BOHM
MOXYTb CKOPOYYBaTMCS, L0 NPWU3BOAUTL 4O HEPIBHOCTI
KOHTYPY HWKHBOTO Nomtoca Ta nanbnawii imnnanTa [23].

HaBeneHi metoauky € 6a30B1MM B KopekLii TyOynsipHoi
rpyai. Mpotarom ocTanHix 10 pokiB aBTopK 3AeBinbLLOro
BLOCKOHamBan ogHy 3 Hux. Y poboti B. Kumar ysary
aKLEHTOBaHO Ha YCKMaAHEHHSIX, L0 BUHMKAKTb Micns
Kopekuii TyBynsapHOi rpyai 3a onucaHumMn METOAMKaMK,
SK-OT nicrnsionepaviiHe PO3LUMPEHHS apeony Ta He3afo-
BiflbHa SKiCTb pybuiB. ABTOp 3a3Havae, Lo HeJocTaTHe
PO3CIYEHHSI 3BYKYBaNbHUX (DIOPO3HMX TSXKIB | HagMipHa
LUKIpHA OMCEKLis MOXYTb NMPU3BECTW A0 HEOOCTaTHLOI

KOpeKLji 3By)xeHOi OCHOBY rpyaei i AediLnTy 06'eMy Hix-
HBOTO NOMHOCa, OBMEXUTY PO3TATYBAHHS M'SKVX TKaHVH, LLIO
BinbyBaeTLCA Y BinganeHomy nicnsionepavitHomy nepiogi
3aBAsAKM iMNnaHTy. ABTOP BBaXaE, LLIO BUKOPUCTaHHS Knarn-
TiB y NOEAHAHHI 3 €HOOMPOTE3YBAHHAM MOXE NPU3BOAUTH
[0 PO3BUTKY MOOAMHOKUX AehopMaLlin KOHTYPY HKHBEOTO
nontoca rpyai, Wo nanbnyTbes Ta BidyanisyloTbes Yepes
LKipy. 3-noMix ycknagHeHs B. Kumar 3apeecTtpyBaB Takox
MOBTOPHE BUMWHAHHSA 3ano3n Yepe3 apeony, ANCTOHIl0
apeonu i «double-bubble» [16].

Y3saBLum 3a ocHoBy TexHiky C. Pucketti M. Concannon,
J. Oroz-Torres (2014) 3anponoHyBaB pemMofentoBaT 3a-
o3y TaK: BUKOHYBaTU BUCOKY NPeneKkTopanbHy A1CEKLH,
LmMpoko Mobinidyatu 3anosy, poacikati dacuito nosagy
3anosun pagianbHo i ikcyBaTU 3ano3ucTWii KnamnoTb
Haf, eHOOoNPOTE30M OfHIEID YEPES3LUKIPHOK MPOLLMBKOIO.
JlikyBaHHA oTpuManu 26 nauieHTOK, 3apeecTpyBanu Taki
ycknagHeHHst: 7,14 % obcTexeHux Manu nicnsionepavliii
py6ui HaBkono apeonu, Lo notpebysanu kopekuii; 2,38 %
— rematoMy B Ni3HLOMY MicnsionepainHomy nepiogi, siKy
€BaKytloBanu, BUKOHaNu peeHonpoTesyBaHHs; 2,38 %
— BMpa3KyBaHHs1 B HWHBOMY MOIMIOCI TPYAi, CNpUYMHEHE
YepesLUKipHOLO npolumekoto. 3aranom 16,67 % naujieHTok
notpeByBanu NOBTOPHOTO XipypriYHOro NikyBaHHS [6].

MeToguky C. Pucketti M. Concannon B3sinu 3a 0CHOBY
Takox A. Kolker (2015) i A. Innocenti (2015). Aucexuio
HVXHBOTO MOITHOCA, 3anMLLAoM B HHOMY YaCTUHY MOIOYHOT
3anoan, BukoHye A. Kolker, npoBogsuu pagianbHi Hacidkm
3 BHYTPILLHBOrO BOKy CCHOPMOBAHOTO KOMMNEKCY TKaHWH
[11]. e cteoOptoe ymoBM Ans iwemiaLlii 3ano3ucToi Tka-
HUHU B HWXHBOMY MOIHOCi. ABTOP MOBigOMIISE Npo ABa
BUNaZKV kancynbHoi koHTpakTypu (Baker IIl) i oBa BUnagku
3MiLLEHHs iMnnaHTa nicnsa kopekuii TyGynspHux rpyaei |l
TVnNy, 3aranom NpoonepysaBLLK 26 NaLieHTOK. YCKNaaHEeHHs
BUHUKIO B XXIHOK, IKAM YCTaHOBWIW rMajKi Kpyrmi CUNiKOHOBI
iMnnaHTV cybnekTopanbHo. 3aranbHui piBeHb yCKnaaHeHb
craHosmB 7,8 % [11]. Cxoxy MeToauky nponoHye A Innocenti
(2015). Bi po3ginsie napeHxiMy 3an03u HaBnin i 3 HKHBOT
YacTVHM BUAINSE rMaHaynspHO-XMPOBUIA KNanoTb. IMnnaHT
BCTAHOBMIOE CyOMYCKYNSIPHO, @ HWKHINA MOMKC iMNnaHTa
BKpuBae cchopmoBaHuMm knantem [12]. BpaxoBytoun, Lo
B HWXHbOMY MOMOC B pasi Liei natonorii cnoctepiralTb
(ibpo3, KPOBOMOCTaYaHHS TAKOTO KNanTs, Ha HaLl Nornsg,
CyMHIBHe. | X04a aBTOpY NPO Lie HE NOBIAOMIISKOTh, € BENMKa
iIMOBIPHICTb NEepEeTBOPEHHS 3anWLLKIB 3arnoan Ha pybLieBy
TKaHUHY Ta MOSIBU HEPIBHOCTI KOHTYPY HWXHBOTO Noroca
y BiddaneHomy nicnsionepaviinHoMy nepiogi.

[MigcymoBytoun HaiBigOMILLI MeToAVKN KopekLii TyOy-
NAPHOT Tpy4i, MOXHA CTBEPKYBATK, L0 HUHI GinbLuicTb
aBTOpIB 06MpatoThb NepiapeonspHuii JOCTyN Ans KOpeKLii
Ty6ynspHux rpyaei |l uny [11,26]. BiH onTumansHui came
IS kopekLii TyGynspHoi rpyai, 60 1ae MOXNMBICTb MOBHi-
CTIO KOHTpOIioBaTH nepebir peKOHCTPYKTUBHOI onepayii.
Bkpali cknagHO BU3HAYNTU TOYHE PO3TaLlyBaHHs HOBOI
cyBmamapHoi cknagku micns kopekuii, ToMy JocTyn Yepes
Hei pobuTmn ayxe puankosaHo. Kpim Toro, nepiapeonsipHui
nigxia [ae 3Mory BUKOHATV AMCEKLito Yepe3 napeHxiMmy
HWKHBOTO NoKoca rpyai M ePEKTUBHO 3BINbHNTY i Bif
(hibpo3HMX TSXIB.

OpHuM i3 HalyacTiWKX yeknagHeHb Nig Yac Kopekuii
TyOynsipHVX rpyaei, Ha SyMKy AESIKUX aBTOPIB, € yTBOPEHHS
«double-bubble» [27,28]. Lle BinbyBaeTbcst TOMY, L0 Nig
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yac onepadii He 3aBXau BAAETLCS NOBHICTIO HiBENBaTH
(hibposHe KinbLe, | YM BUpaxeHiwmin (ibpo3 TKaHWH
HXXHBOIO NOMtCa, TUM IMOBIPHILLE BUHUKHEHHS «double-
bubble» y BignaneHomy nicnsonepaLiiHomy nepioai.

Hu3ka aBTOpiB BUKOPWUCTOBYIOTb MINOINIHT ANs KO-
pekuii «double-bubble» [27,29]. [loBeaeHo cnpuaTinemi
edekT ninodiniHry Ha pyoLeBy TKaHUHY, LLO 3yMOBHKOE ii
po3m'sikLweHHs [8,29-31]. BaraTo aBTOpIB BUKOPUCTOBYHOTb
ninodiniHr Ans Kopexwii Ty6ynsapHUX rpyaei i Sk OCHOBHY
METOAMKY, LLO ae 3mory 36inbLunTi 06’em rpyai 6e3 eHpo-
npoTesyBaHHs [8,32], | 4N AONOBHEHHS PEKOHCTPYKTUBHOT
onepadii, kopekuii «double-bubble» [27].

Hoswin nigxig 0o nikyBaHHs TyGynsipHUX rpyaen 3a-
npornoHoBaHo G. Rigotti (2018). ABTop HasBaB MeToANKy
«bionoriyHa MopdoreHeTYHa Xipyprist». Croci6 Bkrovae
MarnoiHBa31BHi NPOLIEAYPY, LLIO CPSIMOBAHI Ha pO3TAryBaHHS
¢hibpO3HOTO KinbList 11 peayKLiito Meraapeos 6e3 BCTaHOBMEH-
Hs1 eHponpoTesy. [Ins po3TaryaHHs hibpo3HOro KinbLst aB-
TOP MPOMOHYE BUKOHYBATY MINOMINiHI KaHIOMe AiaMeTpoM
2 MM 3 OfJHMM OTBOPOM Ha KiHLj, @ npoLieaypy 3aificHioBaT
yepes HeBenuki 4OCTYNW. [OMKOK 3 HAKOHEYHUKOM, KW
pixe, NioLWKIPHO papianbHO po3cikatoTb ¢ibposHe KinbLe,
YHUKaoUM TKAHWHU 32031 N cybapeonsipHoro npocTopy.
Y TyHeni, c)opmOBaHi ronkot, BBOAATL Jlinoacnipar, Skun
OTPUMYIOT 32 AOMOMOTOH0 KaHtomi AlaMeTpoM 2 MM 3 OTBO-
pamm 1 mm. Jlinoacnipat 06’emom 150-200 mn BigMMBaKOTH
Ta ofpasy BBOASATb y rpyau 6e3 Oyab-skoi 06pobkm kaHioneto
AiameTpom 2 Mm. [ins peayKLjii Meraapeonu BUKOPUCTOBYHOTb
cneviarnbHy KaHtomno ans ilukpsabyBaHHs NiaLLKipHOT Ginoi
XMPOBOI KMITKOBUHK Ta hopMyBaHHsI cybaepmarnbHoro
npocTopy. Taka XipypriYHa MaHinynsuis iHoyKye rpaHynsjin-
HO-hibpO3Hy BiANOBIAbL AEPMM, LLIO 3MEHLLYE enifepmarnsHy
noBepxHio apeonu [29]. ABTOp BBaXae, LLO Ansl JOCATHEHHS
MO3WUTUBHOTO ECTETUYHOTO PesyrbTaTy KopekLii TyOynspHoi
rpyzi noTpibHo BUKoHaTV 3—4 npoLieaypu 3 iHTepeanom 3—4
MicsLi; Lie | € BaroMyMM HE0MIKOM METOAVKM, a 3@ A0MOMOTOH0
iMNnaHTa MoXHa ofpa3sy oTpumaTi BaxaHWi naLieHTKo
cTabinbHWit 06’em rpyai.

NinodpiniHr gns kopekuii noagiiHOi cybmamapHoi
CKnagku Yepes 6 MicsiLLiB Nicns peKOHCTPYKTUBHOI onepaLli
BukopuctoBye M. Serra-Renom (2011). Onepadito BuKo-
HyIOTb Mg MiCLEBOIO aHecTesieto. Jlinoacnipat oTpuMyTh
3a metoamkoo S. Coleman Ta A. Saboeiro, gani noro
ueHTpudyrytoTb (3000 06./xB npotsirom 5 xB) i BBOAATH
y nonepeaHLo cchopMOBaHi TyHeni B HUKHLOMY MOMKOC
MOIIO4HOI 3251031 KaHtoneto giametpom 1 Mm. Ak npasuno,
notpibHo maiike 20 Mn xwpy, WwWob HiBentoBaTtn «double-
bubble». ABTop nponoHye pobuTy rinepkopekuito 8—10 mn,
SKLLO Y BigAaneHoMy nicnsionepawiiHomy nepiogi HacTae
pesopbuis YacTuHn ninoacnipaty [27].

LLle ogHy meToauky ninodiniHry Ans kopekuii Tybynsp-
Hoi rpyai 3anponoHyeas C. Silva-Vergara (2018). AsTop
MOZINSB MOMOYHY 3an03y Ha YOTUPK KBaAPaHTK, MapKyBaB
HoBYy cybmamapHy cknapky, BUKOHyBaB ninoacnipalito 3
rinoracTpanbHoi AinsHk1 Ta BOKOBMX (PnaHKiB KaHoneto
ZiameTpom 3 MM i LieHTpudyryeaB ninoacnipat (2000 06./xB
npotsarom 2 x8). [ins BBeAEHHs ninoacnipaty BUKOPUCTaHO
6 TO4KOBWMX BOCTYMIB (4 HaBKono apeonu, 1 cybmamapHni
i 1 natepanbHui) i kaHono giametpom 1,9 mm. CeaHcu
ninodiniHry NpoBoAsATL MOBTOPHO Yepe3 6 micAuis. Y Ginb-
LLIOCTi BUNaZKIB aBTOP HaBiTb HE BUKOHYBAB NepiapeonsipHy
MacTonekcito Ans kopekuii meraapeonu, 60 BU3HaYaB
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3MEHLLEHHS TPUKONOAIGHOr0 BUMMHAHHS apeonu micns
HaMOBHEHHS HYKHBOTO Nostoca rpyai ninoacnipatom [20].

Ha Biaminy Big nonepepHix gocnigxexb, E. Delay
(2013) BBaxae, IO MOXHA AOCAITW 3a[0BINbLHOTO ecTe-
TUYHOTO pe3ynbTaTy KopekLii TyOynapHOi rpyai Tinbku
LUNSXOM NiNodDiniHry, He BUKOPUCTOBYOYM iMNNaHTU. ABTOp
OTpUMYBAB ninoacnipar 3a LOMOMOro KaHtoni AiaMeTpoMm
3,5 Mm i ueHTpudyrysas (3000 06./xB npotsarom 20 c),
Hafani BBOAMB 1Oro B nonepeaHLo chopMoBaHi TyHeni
KaHtoneto fiameTpoM 2 MM. 3a nepLunii ceaHc ninodinixry
BiH yBOAMB Yy rpyau npubnusHo 150 mn ninoacnipary, 3a
apyrun — 220 mn. Y BigganeHomy nicnsonepainHomy
nepioai BU3HAYEHO rapHi ecTeTuyHi pesynsrat. Ane y 25
% BWNaZKiB Yepes pik NiCNs OCTAHHLOrO BTPYYaHHS Ha
MPT rpyaei BUSIBMIEHO XUPOBi KicTW 1-2 cM y fiameTpi [8].
Lle MoXHa NOSICHATY NPUHLMNAMM MPYXKUBIIEHHS! XUPOBUX
rpacoTis, ski onucani R. Khouri et al. (2014) [31]. 3a gaHumu
aBTOPIB, OMTUMAasbHE MPWKMBIEHHS CMOCTEPIraloTh Mpw
AiaMeTpi X1poBuX rpadTiB He GinbLue Hix 1 MM.

Ha nymky P. Geissler, BigHoCHa nerkicTb OTpUMaHHs Ta
[0BELEHNIN MO3MTUBHWIA edheKT ninoacnipata Ha pybLeso
3MiHeHi TKaHUHW NPOTUCTABMEHA raPaHTOBAHOMY BUKMBAH-
HIO JKMPOBOTO TPpaHCNMaHTara, Wo 3yMoBneHo Garatbma
thakTopamu (Bik, iHAEKC Macy Tina, AinsHKa B3ATTS, METO-
[Avka 0bpobky | BBEAEHHS ninoacnipata). 3a AaHnMu pisHnX
aBTOpIB, PiBEHb NPWKUBNEHHS konmBaeTbest Big 30 % Ao
95 %. Lle npu3BoauTb 40 36iMnbLUEHHS KiNbKOCTi NMOBTOPHUX
yTpyyYaHb i (POpMyBaHHS XWPOBMX KICT Y BiaAaneHomy
nicnsonepaviHomy nepiogi [33].

BucHoBKH

1. TyBynsipHi rpyav — aHoManist pO3BUTKY, LLIO BUKIKAE
ICTOTHWIA NCMXOMOTIYHNIA ANCKOMAOPT Y XiHOK. [ig vac Bu-
KOHaHHs KopuryBarbHoi onepauii npu Ty6ynspHii rpygi |l
TMny (haKkTYHO — PEKOHCTPYKLIT) nepea Xipypramu noctae
HU3Ka Npobrem: Kopekwis meraapeony Ta 3anobiraHHs i
peumavsy y BigdaneHomy nicnsonepauinHoMy nepiog;
PO3LLMPEHHS 3BY>EHOI 6a3u rpyai Ta HanoBHEHHS BIACYT-
HbOrO HWXHBLOTO MOMKCA; PO3CIKAHHS (HIOPO3HUX TSXKIB i
PEMOZENIOBAHHS 3ar1031, 3annLLIakYmM XiHLi MOXIMBICTb
rogyBaTu rpyaato; 3anobiraHHs HEPIBHOCTI KOHTYPY HUMX-
HbOrO Moroca rpyzi Ta nanbnyBaHHs iMNIaHTa LUMsSXoM
CTBOPEHHS HaAIHOMO MOKPUTTS ANS HBOTO (3ano3nCToro
KNanTs 3 rapaHTOBaH!M KPOBOMOCTa4aHHSM ); MigKPeCneH-
HSI HOBOI Ta HiBEMNBaHHS cTapoi cybMamapHOi cknazku,
3anobiratoun yTBopeHHo «double-bubbley; 3piicHeHHs
npoinakTUkX nicnsonepawinHnx remMatoM; y nauieHToK
i3 yumanum ¢ibpo3oM HKHBOTO MOIioCa — 3aCTOCYBaHHS
METOAMKM NINOiNiHTY OAHOMOMEHTHO YU BiACTPOYEHO.

2. HuHi Hemae yHiBepcanbHOI METOAMKN, LLIO BUPI-
wyeana 6 yci ui 3aBgaHHs. 3 ogHoro 6OKy, BUCOKa npe-
nekToparnbHa AUCEKLis, Ky 3aCTOCOBYHOTb Aiesiki aBTopy,
MigBULLYE PU3MK MOPYLLIEHHS! KPOBOMOCTaYaHHs! knanTsi. 3
iHworo 6oky, MoGini3aLis nuLLe LieHTparnbHOI YacTuHK 3a-
103K | po3cikaHHs ii B3AoBX, 3a Metoaumkoto A. Mandrecas,
HE 3aBXAW Oae 3MOry MOKPWUTM 3ano3vCTUM Knantem
HVDKHIV MOMHOC iMNaHTa 40 PiBHA cyOMamapHOi CKagku.
Y TakoMy BUNagKy BUHUKAE PU3UK PO3BUTKY HEPIBHOCTI
KOHTYPY HWXHBLOTO MOMoca rpyai BHACMIAOK CKOPOYEHHS
3aro3u1CToro KNanTs, YTBOPEHHS NOABINHOI cyOMamapHoi
cknagku («double-bubble») Towo.

Review

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



0630pbI

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

MepcnekTBM noganblumx AocnigxkeHb. Bucokuit
piBEHb YCKIaaHeHb i BiCYTHICTb YHIBEPCANbHOI METOAMKM
kopekuii TyOynsipHux rpyae |l Tuny aymoentotoTb Heobxip-
HICTb YAOCKOHaMNEHHS METOAMK XipypriYHOrO MikyBaHHS L€l
naTonorii Ans AOCArHEHHS 3a[0BINbHOr0 eCTETUMHOTO pe-
3ynbTaty i noninLLeHHs neuxocovianbHoT aganTauii XiHOK.
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BiocymicHicTb iMNAQHTIB y NAaHOBIW Ta YpreHTHiN repHioxipyprii
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MeTta poboTn — npoaHanisyati Cy4acHi HayKoBO-MPaKTUYHi 3000yTKM OO ePEKTUBHOCTI 3aCTOCYBaHHS! iMMIAHTIB Y NNaHoBIi
Ta YPreHTHIN repHioXipyprii, BUSBUTA NEPCMEKTUBHI HANPAMU HACTYMHUX HAYKOBWX AOCHIMKEHb.

HaBeneHo cyyacHi nornsaym Woao ouiHoBaHHs BioCyMiCHOCTI, eDeKTUBHOCTI Ta AOLNBHOCTI 3aCTOCYBaHHS IMNINAHTIB Y NNaHoBIl Ta
YPreHTHIN reprioxipyprii. OBr'pyHTOBaHO BaXIMBICTb BU3HAYEHHS! OCHOBHUX (DaKTOPIB BUHUKHEHHS! BEHTPAMbHOI FPUKi, BUSHAYEHHS!
MPOTHOCTUYHIX CKMapoBuMX Nepebiry penapaT1BHOMO NPOLIECY B rasny3i repHionnacTuky Ta cnocobis kopekLii. HaBeneHo dianko-XiMidHi
0cobMMBOCTI IMNNaHTIB, L0 BUKOPWUCTOBYBANW paHille Ta 3aCTOCOBYHOTb HIHI, BPAXOBYOUW NIAHOBI 1 YPreHTHi YMOBM BUKOHAHHS!
XipypriYHOro BTPyYaHHs! B NALEHTIB i3 BEHTpanbHUMU rpyxkamu. [NokasaHo HeoBXiAHICTb BUKOPUCTAHHS KOMMEKCHOTO MiAX0dy Mia vac
BWOOPY Cnocoby KopeKLji Y1 pEKOHCTPYKLi YepPEBHOI CTiHKM, BpaxoBytoum BionoriyHi Ta AuHaMiuHi yMOBY ii icHyBaHHs. HaronolueHo
Ha Ba)XINMBOCTI CEMNEKTMBHOIO Niaxoay 40 BUOOPY NikyBarbHOI TaKTUKM B NaLLiEHTIB 0COBNMBO Mg Yac BUKOHAHHS repHionnacTukn B
YMOBaX YMOBHO iH(hiKOBaHOI YM iH(pikOBaHOI onepaviinHoi paHu.

BucHoBkuM. [Ina nokpalleHHs Hacniakie repHionnactvkv Tpeba GinbLy 0BrpyHTOBaHO Ta KOMMMEKCHO OLHIOBATW pe3epsu Ta
PU3WKK NaLieHTa, a Takox abcomoTnayBaTh NOKasaHHs 0 3aCTOCYBaHHS! IMMINAHTIB. YOCKOHANEHHS pe3ynbTaTiB YpreHTHOI Ta
NNaHoBOI repHioXipyprii BEHTPamnbHKX rPUX NOMsirae y BUKOHAHHI OnepaTMBHUX BTPYYaHb TiNlbkv B XipypriyHUX BiadineHHsX, ae
MOCTIHO BNPOBAXYIOTLCS Cy4acHi CBITOBI OCATHEHHS.

Biocompatibility of implants in planned and urgent hernia surgery

B. I. Slonetskyi, M. |. Tutchenko, I. V. Verbytskyi, V. O. Kotsiubenko

The aim of the work - to analyze modern scientific and practical achievements in the effectiveness of implants in planned and
emergency hernia surgery and to identify promising areas for further research.

The literature review presents modern views on the assessment of biocompatibility, effectiveness and appropriateness of the use
of implants in planned and urgent hernia surgery. The importance of determining the main factors of ventral hernia occurrence, as-
sessing the prognostic components of the reparative process course in the field of hernioplasty and methods of correction has been
substantiated. Physicochemical characteristics of implants, which both historically and on an up-to-date level are used according to
planned or urgent conditions for performing surgical intervention in patients with ventral hernias, are given. The necessity of using an
integrated approach to choosing a method for correction or reconstruction of the abdominal wall, taking into account the biological and
dynamic conditions of its state, is shown. The need for a selective approach to the choice of therapeutic tactics in patients, especially
if hernia repair is necessary in conditions of a clean-contaminated or infected surgical wound, is emphasized.

Conclusions. In order to improve the consequences of hernioplasty, it is necessary to assess patient’s reserves and risks more
thoroughly and comprehensively, as well as to make absolute indications for the use of implants. An improvement in the results of
urgent and planned repair of ventral hernias is to perform surgical interventions only in surgery departments constantly provided
with modern world achievements.

BUOCOBMECTMMOCTb UMNAAHTOB B MAAHOBOW U YPreHTHOW repHUOXUPYPTrUM

B. U. CroHeukun, H. U. TyTuenko, U. B. Bepbuukun, B. 0. KoutobeHko

Lenb paGOTbl = NpoaHann3npoBaTb COBPEMEHHbIE HAY4YHO-NPAKTUYECKME LOCTUKEHUA NO Sd)(bEKTVIBHOCTVI MPUMEHEHNA NMNJIaH-
TaToB B NIIAHOBOM 1 ypreHTHOI;I FePHUOXNPYPIruKn, HAMETUTb NePCNEKTUBHbIE HAaNPaBneHna [anbHenLLImx Hay4HbIX “cenenoBaHun.

[MpencraBneHbl CoBpeMEHHbIE BIrMsAb! Ha OLIEHKY 610COBMECTMOCTH, 3pHEKTUBHOCTM W LIeNeco0bpa3HOCTM NMPUMEHEHIS UMMIAHTOB
B MNAHOBOW U YPreHTHOI repHroxvpypri. OBocHOBaHa BaXHOCTb OMPeeneHs OCHOBHbIX (PaKTOPOB BO3HUKHOBEHISI BEHTparbHOM
TPbDKI, OLEHKM MPOrHOCTUYECKIX COCTABMNSOLLMX TEYEHNS penapaTy BHOTO NpoLiecca B 00nacTyi repH1ONacTMkM 1 Cnocob0oB KOPPEKLWN.
[MprBeaeHb! PU3MKO-XMMUHECKUEe 0COBEHHOCTY MMMNaHTOB, KOTOPbIE MCTONb30BaNM PaHbLLIE U MPUMEHSIKOT CErOAHS, Y4WTbIBas NNaHoBbIe
U1 YPreHTHbIE YCrOBS BbIMOMHEHWS XVPYPru4ECKOro BMELLIATENLCTBA Y NaLMEHTOB C BEHTPanbHbIMM rpbhkamu. MokasaHa HeobxoanMoCTb
1COMb30BaHMS KOMMEKCHOO NofXoa B BbIGOpe crnocoba KoppeKLIm i PEKOHCTPYKLMM BPIOLLIHOM CTEHKW, yuuTbIBas Bronoruieckue 1
[JVHAMUYECKIE YCTOBIS €€ CYLLECTBOBAHNS!. AKLIEHTUPOBAHO BHIMaHIE Ha BaXKHOCTY CENEKTMBHOTO MOAXO0AA K BbIOOpY Ne4eBHOM TaKTVkiA
Y NaLMeEHTOB, 0COBEHHO B XOie FEPHUONIACTMKMA B YCTIOBUSIX YCIIOBHO MHEMLIMPOBAHHOM M MH(DMLIMPOBAHHOM OMEPaLMOHHOI PaHbI.

BriBoApl. ﬂﬂﬂ ynyyLleHua nocneacTami repHMONNAaCTUKN Heobxoaymo 6onee 060CHOBAHHO W KOMMEKCHO OLEHWBaTb pesepsbl
M PUCKK NauneHTa, a Takke aﬁCOJ'IIOTVISI/IpOBaTb NOKa3aHnA K NPUMEHEHU0 NMNNaHTaToB. YCOBepLLIeHCTBOBaHI/Ie pesyneratoB
preHTHOVI 1 MIaHOBOM FEPHNOXNPYPIUN BEHTPamNbHbIX MPbK 3aKM4aeTCs B BbIMNOMHEHUN ONepaTUBHbIX BMELLATENbCTB TOMbKO B
XUpypru4ecknx otaeneHnax, rae NnoCTosHHO BHEAPATCA COBPEMEHHbIE MUPOBbLIE AOCTXKEHUA.

3anopoxckuii MegnumHcKkui xypHan. Tom 23, Ne 1(124), aHBapb — cheBpanb 2021 .
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BeHTpanbHa rpuxa —ofHe 3 HaNMOLUMPEHILLIMX XipyPriYHUX
3aXBOPIOBaHb, LLIO NOTPE6YE XipyprivHOro nikyBaHHs. LLiopiy-
HO Y CBITi BUKOHYIOTb NMOHAZ, 25 MITH XipypriyHux onepaLin,
3 Hux 9-17 % — 3 npuBoAy rpwi, i 3-nomik HUX 12-27 %
BUNASKIB [JOBOAMUTLCA ONEpyBaTU B YPreHTHOMY MOpsiaKy
3 NpMBOY 3aLleMneHHsl. 3aXBOPioBaHICTb Ha BEHTparbHi
rpwki ctaHoBuTb NoHag 50 Ha 1000, TO6TO Lo NaTonorio
BUABNSOTL Y 3—7 % [OPOCHOro HaceneHHst [1-4].

3awemneHa BeHTpanbHa rpuka (3BI) ycknagHioe
nepebir 3axsoptoBaHHs B 10-17 % xBopwux, nepebysae
Ha 4-5 micui cepeq ycix rocnitaniaawin 3 NpyBoAYy rocTpoi
XipypriuHoi naTonorii opraHiB 4epeBHOI MOPOXHUHW.
CniBBIOHOLIEHHS YPreHTHUX | NNaHOBUX repHIONNacTuk B
€KOHOMIYHO PO3BMHEHUX KpaiHax CBIiTY CTaHOBWTL 1 : 15,
i KonK e cniBBigHOLLIEHHS KonuBaeTbes Big 1:4 00 1: 5,
TO rOBOPATH NPO BiACYTHICTb HANEXHOI CaHITapPHO-NPOCBIT-
HULIbKOIT AiSNIBHOCTI YCTAHOB OXOPOHY 300POB’'A Ta MEANYHOT
«PaMOTHOCTI» HaceneHHs [5,6].

YacToTa peumauBis nicns xipypriyHoro nikysaHHs 3B
CYTTEBO BifpPI3HAETLCA 3aNEXHO Bif ycknaaHeHocTi nepebi-
ry 3aXBOPHOBaHHs Ta CTaHOBUTL 8-33 %, nicnsionepadiiHa
netanbHicTb — 4-18 % 3 iCTOTHUM NiABWLLEHHAM Y paai
Ni3HLOI rocniTanisawii nawieHTa i HassBHOCTI JEKOMNEHCO-
BaHoI komopbigHocTi [7].

3acTocyBaHHs pi3HKX CnocobiB NNacTuk1 NepeaHboi
YepeBHOI CTIHKW 3 BUKOPUCTaHHAM CUHTETUYHIX MaTepianis
CTano nepeBopoTOM Y repHionoril Ta «3010TUM CTaHAap-
TOM» Y NiKyBaHHi XBOPMX i3 BEHTparbHUMu rpukamu. LLlopo-
Ky Y CBITi BUKOHYHOTb Maibke 1 MITH iMnnaHTaLii cityacTux
npoTesi, a B Aeskux kpaiHax noHag 90 % onepaTuBHMX
BTPYYaHb i3 MPUBOAY TPWK BUKOHYHTb, 3aCTOCOBYHOUM
CUHTETUYHI ciT4acTi npotesu [8].

DopMyBaHHS PV, 3BAXaK04M HA HASBHICTb Cy6 ekTIB-
HWX Y1 0B’EKTUBHMX (HaKTOPIB, BU3HAYAIOTb SK HE3BOPOTHI
[ereHepaTvBHi 3MiHM B NEPEOHIN YepEeBHil CTiHLi BHachi-
[OK atpodii M’'A30BOI TKAHWHM 3 HACTYMHUM DIOPO3HNM
i )KMPOBMM NepepoIXEHHAM M’'S30BOTO KOpceTa, 1oro
TpaHchopMaLlieto 3 3amiLLEHHAM CrOMYYHOK TKaHUHOH [9].
HasBHicTb HaTsry B AinsHLUi nicnsionepadiinHoro pyous nig
yac penapaTvBHOTO NPOLECY NPU3BOAUTL 4O MOPYLUEHHS
i3ionoriyHoro BIOCMHTE3Y KomareHy LWNSXOM YTBOPEHHS
3nebinbLuoro konareHy Tinbku [l Tuny; pasom Le npu3Bso-
AnTb 40 POPMYBaHHS HEMILHOMO pybLs, CTae NPUYNHOKD
peuwnavy xBopobu. Kpim Toro, HeobrpyHToBaHICTb Xipyp-
ri4YHOI KOPEKL|iT rpipKoBOro AedekTy, CKOMNPOMEHTOBAHOIO
BIaCHUMU HEMOBHOLHHUMU Y (Di3ioNoriYyHOMY nnaHi
TKaHUHaMK 3a YMOBW NOPYLUEHOrO foKanbHoro MeTabo-
niamy ¢iBpo3HOI Ta CNony4YHOI TKAHWHK, BOBOMI YaCTo CTae
NPYYMHOI PELIMAMBIB PIK NepenHboi YepeBHoi CTiHkM [10].

3a cy4acHUMKM yABMNEHHSMY LLOAO eTionorii Ta nato-
reHesy rpk YepeBHOI CTiHKM chopmyBamm dyHAaMeH-
TanbHWIA NPUHLMN ONepaTUBHOMO NiKyBaHHS FPUKOBUX
aedekTiB — HeHaTsXkHa repHionnactuka 3 couianbHo
afanTMBHO Ta iHAMBIOYyarbHO KOperyBanbHO0 Npodinak-
TUKOIO peumavBiB rpux. HainbinbLue uen dyHaameHTans-
HWA NPUHLMN repHionorii 3a6e3ne4yeTbCs 3aCTOCYBaHHAM
Cy4aCHUX CUHTETUYHUX IMMNAHTIB, 5IKi, Ha BiAMIHY Big ayTo-
MnacTuky, JaloTb 3MOry YCYHYTU HaaMIPHUIA TOKanbHUNA
HaTAr K OCHOBHY NMPUYMHY PELAMBIB rPUXK, BUTOTOBMEHI
i3 BUCOKOSIKICHOTO 11 MILIHOTO MIacTUYHOro Marepiany, xa-
paKTepn3yTbCA GIONOriYHO IHEPTHICTIO, MaOTb LIMPOKWIA
acopTumeHT [11].
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OcraHHiM Yacom y haxosii nitepatypi Bce Yacrilue
3'ABNATLCA BIGOMOCTI, L0 IMMIaHTaLis CiT4acTuX NpoTesiB
NoYMHae Kackag CKMafgHWX ricTonaTonoriyHuX NpoLecis,
AKi € peakuieto opraHiaMy Ha HasiBHICTb YYXXOPiAHOrO
matepiany. OTxe, 3aCTOCyBaHHs CUHTETUYHUX MaTepianis
3yMOBIMIOE HEOOXIAHICTb NPOAOBXKEHHS BUBYEHHS MeXa-
Hi3MIB B3aeMOgji iIMNaHTaTIB i3 TkKaHMHAMK OpraHi3my,
XapaKTepy pereHepaTopHOro npouecy, KiHeTuku bioge-
CTPYKLii Ta AMHaMiKki MiLHOCTi MaTepiany, Lo iMMMaHTyLoTb.
TkaHWHW NauieHTa 1 iMnnaHToBaHWI martepian i nig vac
Pi3HOMaHITHWX MPOLIECIB, | BNPOAOBX arnorepHionnacTuki
MPW KOHTaKTi BCTYMatoTb Y B3AEMO3ANEXHUIA CneLmngivHnia
(hasHWin SUHaMIYHWIA NPOLIEC, XapaKTep i CTYMiHb BUpaxe-
HOCTi SIKOTO BM3HAYaETHCA KOMMMEKCOM (Di3MKO-XiMIYHMX
BMaCcTMBOCTEN BMacHe Matepiany, oro Macoto, hopmoto,
MPMPOOIO Ta CUIOK adanTaLiiH1X ¢isionoro-GioxiMiyHnx
peakuin opranismy nauieHta [12,13].

XipypriyHa anorepHionnactika xapakTepuayerbes
CTaAifHICTIO pemapaTMBHOMO MpoLecy: ansTepavisi, ek-
Cypauia Ta nponidepalis, — KOTpi iHOAi OLiHIOTL AK
HeNTpodinbHy, MakpodaranbHy i ibpobnactuyry dasu.
HeiTpodinbHa thasa HacTae B NepLLi roauHu nicns xipyp-
riYHOro BTPYyYaHHs, noniMoposiaepHi NimoLnTy 3 CyauH
MIrpyroThb y AiNSHKY XipypriYHOTO BTPYYaHHS, OTOYYHOHM
1ioro, Yepes 6—12 roauH yTBOPIOKOTb NENKOLMTapHNIA Ban,
O CYNPOBOMXKYETLCSA HAKOMUYEHHAM HEOOOKUCIIEHNX
NPOAYKTIB, PO3BUTKOM auuao3y TKaHUH, NEPEKUCHUM
OKUCHEHHAM ninifiB, a NPoAYKTU Ccekpewii Ta posnagy
noniMoposgepHUX NiMgoLmUTIB akTUBYIOTb CUCTEMU
KOMMNNEMEHTY, 3ropTaHHs 1 ibpuHonisy, BUKNMKaOTb
JerpaHynsuito rmagkux KnituH. Hagani ctumynioetbes
mirpauis MOHOLMTIB, Makpodaris i3 CyauH, XeMoTakcuc,
a 'y KniTMHax, aare3oBaHuX Ha MOBEPXHi iMnnaHTara, Big-
OyBaeTbCs akTMBaLis hepmeHTiB [14].

Y makpodaranbHir hasi Makpodary TpaHCHOKYTbCA
B NEVKOLMTapHWIA Ban i (harounTyioTb KIITMHHUIA AETPT,
MpOoAYKTI po3nagy TKaHWH Ta iMNIaHTOBaHOro Matepiany, a
MOTIM OTOYYIOTb YYXKOPIAHE TiNO ¥ (hopMYIOTb HENTPOQIfb-
HO-MakpodaranbHuii i MakpodaranbHo-ibpobnacTuyHi
6ap’epy, LLO CNIPUHUHSIKOTL YTBOPEHHS rpaHyNsLAHOT Tka-
HVHW LUMISIXOM B3aEMOZIT 3 iHLWMMK KNiTUHaMK Yepes ce-
kpeTopHi Mepiatopu. Came makpodharn — ofHi 3 OCHOBHUX
KOMMOHEHTIB 3amycKy 11 po3BuTKy GioHeCyMICHOCTI um Biocy-
MICHOCTi MaTepianis, L0 iMnnaHTytoTh. Y dibpobnactuyHy
thazy GibpobriacTv AinsaTLCS Nig BNIMBOM XeMoTaKemuea, Mi-
TPYHOTb B IMANI@HTAT i OTOUYHOTb 0T0 PsiAamu 3 yTBOPEHHAM
KOnareHOBWX BOMOKOH, siki npoTsirom 7—10 fi6 yTBOpHOIOTH
CMoMny4YHOTKaHWHHY Kancyny. Hagani ToHka kancyna cnpusie
riCTOTOKCUYHOMY ranbMyBaHHI0 B3aEMOLiT BOMOKOH i KNITUH,
L0 CYNPOBOMKYETLCA CUMHTE30M Yy KMiTUHAX iHribiTopis
pOCTY (KENOHiB), pyiHyBaHHAM ¢hibpobnacTiB, a Takox
NepeTBOPEHHSM iX Y HeakTUBHI ibpoumnT i pubpoknacty,
AKi (harouuTyIOTb KOrnareHoBi BOMOKHA. Y pesynbraTi Lux
npoueciB BiabyBaeTbcs nepebynoBa (pemopensuis) Ta
iHBOIIOLYiA CMIOMYYHOT TKAHWHM 3 TOHKOI kancynu [15].

OcobnmBe 3Ha4eHHs Nif Yac 3ananbHo-penapaTuBHOrO
npouecy BidirpaloTb KOMMNOHEHTU EKCTPALENONSPHOTO
MaTpuKey, AKi MpogyKytTbes ibpobnactamm (konareH
| (bopmytoTb KomareHoBi BOMokHa 3pinoi TkaHuHw) i lll
(chopmytOTb KOMareHoBi BOMNOKHA HE3PINoi TKaHWHK), KO-
nareH IV Tuny mictutbes B 6a3anbHux MembpaHax CyamH).
OcHoBHa ixXHsl (PyHKLiS — MeXaHiYHa MILHICTb CnomyyHol
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TKaHWHW, a ii enacTnyHicTb 3abe3nedyeTbcs enacTuyHUMK
BOJIOKHaMM, WO CKNapatTbes 3 Oinka enacTtuHy i rni-
konpoTeiHoBKX Mikpodibpun. Kucni rnikosoamiHornikaHm
(rianmypoHOBa KMCOTa, XOHAPOITUHCYNbdATN TPLOX TUMIB
TOLLO) — BYrNEBOAHI KOMMOHEHTU MaTPUKCY, LLO iICHYHOTb 5K
CKnagHi ByrneBogHo-6inkoBi KOMNMeKey (MpoTeornikaHm) i
3abe3nevytoTb NMPOHUKHICTb MaTPHKCY, 3B'A3yBaHHS BOAM,
[enoHyBaHHS pe4oByH [16].

Peakuist Ha iMnnaHT nicns anorepHionnacTuku — TUMo-
Ba peakLis TMMYacoBOrO PO3BMUTKY rpaHynsALiNHOI TKaHUHM
3 HACTYMHUM A03piBaHHAM | TpaHcopmaLlieto y hibposHy,
TPUBANICTb LIbOro NPOLIECY 3anexuTb Bif NPUpPoOaM marte-
piany Ta KiHeTUKM WOro AeCTpyKuii, Moxe matu nepebir
TPWBANICTIO Bif KiNbKOX [HIB i TWXHIB 4O KiNbKOX POKIB,
MOCTYNOBO 3aBEPLUYETHCA 3aMILLEHHAM iMnnaHTaTa crno-
yYHOI TKAHWHO, SIKa CXUIbHa [0 YacTKOBOI abo NOBHOI
iHBontoLii. To6TO BpeLwTi Ha MicLi iMnnaHTaTa (hopMyeTLCA
py6LeBa TkaHHa abo MOBHICTIO PEKOHCTPYOBaHA novar-
KOBa TKaHWHa. YTiM MOTEHLINHO HECTIPUATIIMBIIA PO3BUTOK
CMONYYHOTKAHWHHOI Kancyny HaBKOMO iMMaHTaTiB MoXe
XapakTepuwayBaTucs ii kanbuudikauieto 3 BupaxeHoto 6o-
NbOBO PeakLjeto, iHiKyBaHHAM iMNnaHTaTa, BigaineHHsM
Karncynu Big noniMepHoro B1poOy 3 BUHUKHEHHSM embonii
(HanyacTiLue B pasi iHiKyBaHHS), BUHUKHEHHSM NYXIUH HA
MicLi iMnnaHTavii nonimepis [17].

BUHUKHEHHSI Ta BUPAXEHICTb 3ananbHOi peakuii 3a-
NEeXUTb He TiNbKK Bif, XapakTepucTuk noniMepy (aiameTp
0CepepKy, KinbKiCTb BOIOKOH), ane i Bif, NOLLi NOBEPXHi
KOHTaKTy 3 TKaHUHaMu peuynieHTa. Amke Ansg NopucTux
iMNNaHTIB, WO MaloTb BEMWKY MIIOLLy iCTUHHOI NoBepX-
Hi, xapakTepHe 6inblue CMiBBIAHOLIEHHS Makpodaris i
riraHTCbKWX KNITUH CTOPOHHIX Tin y Micui iMnnaHTauii, a
ANs IMNNaHTaTiB i3 Mmagkux Matepianis peakuis nonsrae
B YTBOPEHHI LUapy Makpodaris 3aBTOBLUKW Tiflbku B 1-2
KMiTMHM Ta Kinbka Lwapie ¢ibpobnacTis, Miodibpobnacris i
KOrareHOBWX BOJTOKOH.

He3Baxatoun Ha CyyacHi TEXHOMOTiYHI JOCATHEHHS B
po3pobui iMnnaHTaTiB AnNs anorepHionnacTuku, Tpusae
JVCKYCisl LLOA0 NPUYMH iHOYKYBaHHS 3ananeHHs B pasi 3a-
CTOCYBaHHS! iHEPTHUX YW HABITb HEIMYHOTEHHUX MaTepianis.
Y ranysi gocnimkeHb 6iomatepianis OgHIEN 3 OCHOBHUX €
Teopist abcopOuii GinkiB sk OCHOBHOIO NaTogi3ionoriYHoro
npoLecy, Lo NONsrae B i3onauji iMnnaHTaTta Big TKaHUH na-
LliEHTa LLMSIXOM YTBOPEHHS KOMMEHCALiHOTo cepejoBuLLa
B AinsHUi iMnnaHTawii [18].

[NpoTArom noHaz Mie CTONITTS LUMPOKO BUKOPUCTOBYHOT
CUHTETUYHI MaTepianu 4ns 3MiLHEHHS QiNSHKW NAacTuku
Mpy rpykax YepeBHOI CTiHKW, Hamaraw4uch BiANOBICTH
Ha BWCMOBIIOBAHHS BMAATHOTO aBCTPIiCLKOMO Xipypra
Th. Billroth: «...sKwWwo mMoxHa 6yno 6 WTy4YHO CTBOPMTK
TKaHMHY, Sika 3a WWNbHICTIO N MILHICTIO JOopiBHIOE (hacLii
Ta CYXOXMNH0, TO CEKPET PaaMKanbHOrO NikyBaHHS rpuk
6yB 61 3HanpeHuny. OpHak, 3a pesynsratamn Cy4acHUX
JocnigpxeHb, 0cobnuBicTb BiocymiCHOCTI iMnnaHTa cyT-
TEBO KOHKYPYE 3 MILHICTIO MaTepiany i € Y1 He OCHOBHUM
MapKEPOM pe3yrsTaTBHOI NaHOBOI Ta YPreHTHOI anorep-
Hioxipyprii [19,20].

Mepwuii MaTepian, Sk BUKOPUCTOBYBanW Mif Yac
nikyBaHHs! rpuk, — cpibno. Y 1894 p. ans nnactuku naxo-
BOrO KaHany BrepLUe BYUKOPUCTanu CPibHUI ApIT i nneTeHy
3 HbOTO CiTKY. Pe3ynbTaTi 3aCTOCyBaHHS TaHTany [yxe He-
0HO3HAYHi, @ 3aCTOCYBaHHS! iIMMNAHTIB 3i CTaneBuX Kinelb

MoKasarno iXHI0 MILHICTb, PE3UCTEHTHICTb | TONEPaHTHICTb
[0 iHdbeKLji, XopoLLy NepeHOCHICTb nauieHtamu [21].

13 1950-X pp. TEXHONOrYHWUI PO3BUTOK MEAWYHOI rasysi
CMpUSIB CTBOPEHHIO CUHTETUYHMX NONIMEPHIX MaTepianis,
OfHi 3 MepLumMx — ciTku 3 noniedipHux (nonieTuneHTe-
pedranatHux, MET®) nonicinamMeHTHUX KPYYEHNX HUTOK
(Mersilene, Dacron, Biomesh). Imnnantu 3 MET® Hutok
(Surgipro SPM, Parieten) BUpi3Hs0TLCA M'SIKICTHO, XOPOLLIOO
MOLENbOBAHICTHO, GIOPE3NCTEHTHICTIO, BUCOKOH MILHICTIO,
arne MatoTb Mopy MK HATKamMm maixe 10 MiKPOHIB, B SIKMX
YTBOPIOETHCA CMPUSTIMBE CEPEAOBHLLE ANS MIKPOOPraHis-
MiB (po3mip Maike 1 MIKPOH), L0 CTaKTb HEAOCTYMHUMM
Ans Makpodparis i rpaHyrnouuTis (po3mip noHag 10 MikpoHiB)
[22]. | HaBiTb NOKPUTTS HUTOK rigPOcoBHMMM dToproniMe-
pamu (Fluorosoft) Ans nigsuLLeHHs GiocymicHOCTi npoTesis,
3abesneyeHHst CTINKOCTi 40 iHiKyBaHHS Npu 30epexeHHi
MILIHOCTi, M'SIKOCTi Ta XOPOLLIMX MaHinynsLiiH1X BNacTUBOC-
Tel He po3LLMPUIIO NOKa3aHHs ANs 3aCTOCyBaHHS B Xipyprii
3aLuemneHnx rpux [23].

[ns nnaHoBOi NNAcTUKW YEPEBHOI CTiHKKU AOBONI
LUMPOKO BUKOPKCTOBYIOTb EHAONPOTESM 3 noniTeTpadTop-
€TWIeHy: CiTYacTi (3 nonidinamMmeHTHUX HUTOK) | MemBpaHm
(nniBkoBo-nopmcToi cTpykTypu). MepeBaru cityacTux
imnnanTiB (Teflon) — BuHATKOBI GiocymicHicTb i BiocTabinb-
HiCTb, BUCOKA €NaCTUYHICTb i FMaaKicTb; nopag i3 TUM iM
npuTamaHHa BUpaxeHa KaninsapHicTb i HU3bka CTilKiCTb 40
iHChikyBaHHs1. 3-nomix OCHOBHWX nepesar membpaH (Dual
Mesh, Mycromesh) —Bucoka 6ioiHepTHICTb, ENacTUYHICTb i
rnapaKicTb NOBepXHi, ane 3bepiraeTbCst BUCOKNIA pU3NK iHi-
KyBaHHsi MaTepianis y 38’A3ky 3 TpyaHoLLaMK haroLuTosy
B Mikporiopax [24].

Haiwwupwe ans nnaHoBoi Ta, 0cobnueo, ypreHTHoi
MAacTUKVN YepeBHOI CTIHKM BUKOPWUCTOBYIOTb EHAOMPOTE3N
3 noninponineHoBnx MoHoHUTOK (Prolene, Bard, Surgipro
SPMM, Premilene Towwo). [JocTatHs GiocymicHicTb noni-
MponineHy, Marna NoOBEPXHSI, MOHOMITHICTb i rigpooOHICTb
MOHOHUTOK MiHiMi3y€e TKaHWHHY peakLito, pe3opbytounch,
BiH HE BTpayYae MILHICTb Nif Ai€to TKAHWHHUX CepeoBuLL,
CTifikMA Ao iHcbeKuii, B pasi po3BUTKY HarHOEHHs! onepa-
LiNHOI paHu horo MoXHa He Buganatv. CninbHWA Heponik
Ha3BaHVX MaTepianiB —HEMOXIMBICTb PO3TALLYBaHHS B Ye-
PEBHIN NOPOXHUHI Yepe3 YTBOPEHHS CManKoBOrO NPOLIECY,
HOPWLLb, KULLKOBOT HEMPOXIAHOCTI — CMpUSIB PO3POBNEHH!O
MpOTESiB, B AKVX LUAP, LU0 KOHTAKTYE 3 OpraHaMm YepeBHOT
MOPOXHUHW, CKNafaeTbCs 3 konareHoBoi rybku (Parietex
Composite), MembpaHu 3 CyMmiLLi kapOOKCUMETUNLENHON03N
3 rianypoHoBoto kucnotor (Seprfmesh), o po3cMokTy-
I0TbCS, YY1 3 NNIBKOBO-MOPUCTOrO NoniTeTpadTopeTUneHy
(Composix mesh), Lo He po3cMOKTYeTbCS [25-27].

I pyHTYtOUMCL Ha NopucToCTi Biomatepiani, P. K. Amid
[28] pospisHsie 4 TvnK imnnaHTarti: | — MakponopucTi
(po3mip mop >75 mkm); Il — mikponopucTi (poamip nop
<10 mkm); lll — makponopucTi 3 MynsTdinameHTHMK, a60
MiKpOMopMUCTMMM KoMMoHeHTamu; IV Tun — Giomatepianm
3 cyBmikpoHHUM posmipom nop. U. Klinge et al. [29] BuaHa-
YarTb 6 TMNIB IMNNAHTIB: | — BENWKOMOPUCTI iMNnaHTaTu
(TexkctunbHa nopucTictb >60 % nnowi imnnaxTata); Il
Tmn — gpibHonopucTi (<60 % nnowi imnnanTara); Il —
iMnnaHTaTV 3i cnewianbHYMK BIIACTUBOCTAMM (CiTKW Ans
BHYTPILLHEO004EPEBIHHOIO po3TallyBaHHs); IV —imnnaHTa-
TV 3 NniBkamm (6e3 nopucTocTi, 3 CyOMIKPOHHUMM Nopamu
ab0o BTOpPWHHO BuWpisaHumu otBopamu); V — 3D-ciTku;
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VI tun - GionoriuHi npotean. OkpeMi aBTopy, KpiM OLjiHIO-
BaHHS BEMUYMHU OTBOPIB B IMMIIAHTI, BKa3yt0Tb Ha OLifb-
HiCTb knacmdikauii 3a LWinbHicTio Matepiany (nMToma maca
iMnnanTaTa y rpamax Ha 1 M2): Baxki (90 r/m?), cepeaHboi
winsHocTi (50-90 r/m?), nerki (35-50 r/m?) Ta ynstpanerki
(meHLwe Hix 35 r/m?) [30].

TexHororiyHi nepesaryt CiT4acTUX NOMINPONINIEHOBUX
MpoTE3iB — HEBWCOKA BapTiCTb, MPOCTOTA BUFOTOBMEHHS,
BMCOKA MILHICTb, @ TaKOX PE3UCTEHTHICTb A0 iH(eKUii
B MicLj iMnnaHTauii (KO iHcikyBaHHS iMMnaHTa Bce X
BinOyBaeTbCs, TO 6e3 BUAaneHHs NpoTe3 AOCTYNHUIA Ans
aHTMbioTMKOTEPANIT Ta APEHYBAHHS PaHM).

[Mo3uTMBHI pe3ynbTaTv BNpoBafKeHHs noninponine-
HOBMX CITYaCTUX MPOTESIB i HEHATSPKHOI repHIONNacTykm y
MIaHOBIN Ta YPreHTHIN Xipyprii CIPUYMHUAN BUHVKHEHHS
HOBWX BUAIB YCKNafHeHb, WO 3yMOBMEHi CnocoboM Bu-
KOHaHHS onepaLlii, TEXHIKO0 ONepaTUBHOMO BTPyYaHHS,
0CO6NMBOCTIMU PO3MILLEHHS! CUHTETUYHOTO NpoTe3a.
3okpema, 1aeTbCs NPO Taki YCKITaAHEHHS, K HarHOEHHS,
CeKBecTpaLisi, BifTOPrHEHHS iMNMaHTaTa, «3MOPLLEHHSY,
cipoma, niraTypHi Hopuj; ixHs YacTota ctaHoBuTb 10-30 %
[31,32].

YOocKkoHaneHHs iMnnaHTiB 3aranom, noninponine-
HOBWX 30Kpema, Mae ByTu CrpsiMOBaHe Ha 3MEHLLEHHS
BUPaXXEHOCTI Ta TPMUBANOCTi 3anarnbHOro NpOoLECy, KOTPUIA
CNpUSE MiLHIA iHTerpaLii 3 TKaHUHaMK YepPEeBHOI CTIHKK,
arne 3a yMOBW XPOHIYHOTO KOHTaMiHyBanbHOMO YKMHHMKA
MPW3BOAMTB [0 OT0 «3MOPLLYBAHHSY, Mirpaii, 6ons080ro
CYHAPOMY Ta HaBiTb peLMamBy rpuki [33].

Y 6GinbLUOCTi aBTOPIB He BUKNMKAE 3anepeyeHb nepe-
Bara MakpornopuCTHX CITOK NOPIBHSHO 3 MIKPONOPUCTUMY,
iCTOTHO MEHLU CTikuMK A0 iHikyBaHHs. OCTaHHI Bxe
[AaBHO He 3aCTOCOBYHOTb Y MALIEHTIB BUCOKOMO PU3NKY i B
yMOBax KOHTaMiHaLii onepauiiiHoro nons. [loBefgeHo, Lo
KNto4oBe 3HAYEeHHs Mae CMiBBIGHOLIEHHS PO3MIpiB nop,
MikpoopraHiamiB (1-2 mkm), makpodaris (18-35 Mkm) i
nenkouuTis (15-20 mkm) [34].

B excnepumenTi [35] BUSBMNK, WO KOMMO3WTHI €H-
[0npoTesn 3 NpoTucnaiikoBum Bap’epoM i3 konareHy He
BapTO BWKOPUCTOBYBAaTM B yMOBax GakTepianbHoi KoHTa-
miHauji. Kynetypu Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Staphylococcus aureus nokasy-
10Tb CyLIiNbHUIA PICT Ha aHTUaAre3nBHIN MembpaHi.

BukopucTtaHHst Matepianis 6ionoriYHoro NOXOMKEHHS
3anuLIaeTbes NPEAMETOM HaYKOBWX AMCKYCIN, Xo4a B pe-
komeHpauisx World Society of Emergency Surgery (2017)
LLOZI0 ONEPATMBHOTO NiKyBaHHS NALIEHTIB 3 YLLEMIEeHUMM
rpykamy HaromoLeHo: 3a HasiBHOCTI paH 1-2 knaciB 3a
knacudikauieto CDC cnip BUKOpUCTOBYBATM NPOTE3YBabHY
NAacTyky 3 iMANaHTaLieto CUHTETUYHUX MaTepianis. Yac-
TOTa paHOBYX yCKINaAHEHb NpU LIbOMY He 3pocTac (1 knac
paH), He 36inbluyeTbca 30-4eHHa YacToTa ycKnagHeHb,
Lo NOB’A3aHi 3 onepaLiinH1M AocTynomM (2 knac paH). Ans
3 i 4 knaciB paH cnig BiAMOBUTUCS Bif NpOTE3yBanbHOI
MAaCTVKW, SKLLO PO3MIP AeEKTY MEHLLE HiX 3 CM; B iHLLMX
BUNazKax BapTo BYKOPVCTOBYBATH GionoriyHi mpoTesu, konm
BOHU HEZOCTYNHI — pe3opObytovy ciTky 3 nonirnakTuHy [36].

Fk anbTepHaTVBY CHHTETUYHWM E€HAONPOTE3aM Ans
3MEHLLEeHHS Yy MPodinakTUKX THINHO-3anarnbHKUX ycknag-
HeHb B yMOBaX BUCOKOI BakTepianbHOT KOHTaMiHaLLi paHu
A. Cavallaro [37] pekoMeHayHOTb BUKOPUCTOBYBATM Biorno-
riui citku (Tutomesh, Tutogen), amxe iXHe 3aCTOCyBaHHS
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He CynpOBOKYBANOCh iCTOTHUM 30iNbLUEHHSIM paHOBWX
THINHO-3anasnbHUX YCKNaaHEeHb.

Lépez-Cano M. et al. [38] nopieHsinu pesynsratv pe-
KOHCTPYKLU YepeBHOI CTiHKM 3a OMOMOrOK GionoriyHuX i
CUHTETUYHWX CITOK B YMOBaX KOHTaMiHaLlii Ta BUSIBUINK He-
raTVBHi Hacniaky Bifd 3aCTOCyBaHHS 6ioNoriYHUX iMNNaHTis,
30KpeMa 3pOCTaHHsM Y Kirlbka pasiB 4aCToTU YCKNaHeHb,
yTpUdi — peunamsy rpuxi.

ABTOPU ABOLIEHTPOBOrO KMiHIYHOTO JocmimkeHHs [39]
noBigoMNsoTb NPO 74 % ycKNagHeHb Yy NaLieHTiB, AKX
onepyBarn i3 3aCToCyBaHHAM BionoriYHNX CITOK B yMOBaX
koHTamiHauii (3—4 knac VHWG). Lle 6ynu nauieHtn 1-3
Knacis 3a knacudikauieto ASA 3 nnoLueto AedekTiB NoHag,
140 cm?, ane BinbLLUICTb i3 HUX Manu KULKOBI CTOMK abo
iHGhikoBaHi eHaONPOTE3N B YepeBHii CTiHLi. Mpobnemu II-1IV
knacis ycknagHeHb 3a Clavien-Dindo BusHaveHi y 60 %
XBOPUX, SIKMM BUKOHaNV onepaLlii y BapiaHTi bridging repair,
28 % nauieHTiB 3 yTpyyaHHsMu kaTeropii reinforced repairs.

[HWi aBTOPW NOBIZOMNSAOTL MPO BUKOPUCTAHHS Bio-
NOTiYHUX EHONPOTESIB ANs NNACTVKW MICNs BUAANEHHS
iHChikOBaHOI CHTETWUYHOI CiTKW, YacTOTa paHOBKX ycknap-
HeHb Npu oMy cTaHoBuna 48 %, yactota peumameiB —
12,6 % [40].

Pesynbtatn meTtaananisy [41] Wogo 3actocyBaHHS
6ionoriyHmx CiToK B yMoBaX iH(ikyBaHHs Nokasanu: yactora
iH(DEKLINHMX yCKnaaHeHb Nicns iMnnaxTauii BionoriyHmnx
iMnnaHTiB npu 2—4 knacax paH ctaHoButb 20-51 %, no-
Tpeba y BuaaneHHi citkn —0-23 %.

Y pocnimkenHi [42] nokasaHo, Lo 6ionoriyHi iMnnaHT
B yMOBax MOTEHLINHOI KOHTaMiHaLii He MaloTb nepesar
Hag cuHTeTuyHUMKU — 21 % Ta 12 % BignoBigHo, a B
KOHTaMiHOBaHWX yMOBaXx pe3ynbraT e ripwi — 38 % Ta
11 % signosigHo. OnpaLutoBaBLLK Pe3ynsTaTh NikyBaHHS
BenmKoi Bubipkn xBopux (n = 1023), B. T. Heniford et al.
[43] Takox BkasytoTb, Lo GionoriyHi eHgonpoTesn € npe-
AVKTOPOM YCKMaAHeHb i noTpedytoTb BinbLumx BATpaT Ha
niKyBaHHA nawjieHTa.

HeswpilweHnm nutanHam nig vac nikysaqHs 3Bl € He
TiNbKN 3MEHLLEHHS KiNbKOCTI PaHOBWX YCKNaAHeHb, ane i
BMMB EHLONPOTE3YBaHHS Ha AKICTb XUTTS XBOPUX Micns
XipypriYHoro nikyBaHHs. TpaguuiiHi METOAMKA onepaTus-
HOrO NikyBaHHs navjeHTiB i3 3Bl 'pyHTYHOTLCS Ha 3aKpUTTI
aedekTy 3a JONOMOrOK BNACHUX TKaHWH, ane MawTb
yKpai HU3bKy eheKTUBHICTb, 60 peunanBn BUHUKAOTb
y 14-34 % Bunapkis [44]. Came TOMy OCHOBHWI CMOCI6
nikyBaHHs NawlieHTiB — NpoTe3yBanbHa repHionnacTuka,
LLO @€ 3MOTY 3HU3UTU Liei MOKA3HWK MiJ Yac TPUpIYHOro
CrOCTEPEXEHHS B Kinbka pasiB 3anexHo Big 0cobnmeocTen
XBOPYMX i METOAMKM OnepaLlii [49].

PeKoHCTpyKLis YepeBHOI CTiHKM — MeToh BMOOpY B
CyyacHiin repHionorii, Lo MiATBEPAKEHO 3 MO3NLA AOKa-
30BOi MeauLMHW. Arne, Ha Xanb, B OKPEMUX XBOPKX, SKUM
BMKOHAmNV iMNMaHTaLto CITYaCcTVX eHOONPOTE3iB, PO3BMBA-
10TbCS Pi3Hi PaHOBI YCKMaAHEHHS, LLIO B yMOBaX KOHTaMiHaLLi
onepaLiiiiHoro nons ctaHoBnATbL 1341 %. Po3suTok napa-
MPOTE3HMX iHKDEKLIN BKKOYaAE eTanu KOroHisaLlii CiTku Ta
thopmyBaHHs Gionnisku, agxe came GionniBkoBuiA BapiaHT
PO3BUTKY iH(PEKLIIIHOrO NPOLIECY NEXNTb B OCHOBI TPYAHO-
LB | HeBAAY ypreHTHOI repHioxipyprii [46,47].

OyeBNAHO, He3BaXal4n Ha LWOHaANMEHLIE KiNb-
KacoTpiYHy iCTOpito repHioXipyprii Ta HasIBHICTb HWU3KM
eeKTUBHUX MeTOZIB | CNOCOG6IB KOPEKLLT Ui PEKOHCTPYKLT
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OiNSiHKW BEHTpanbHOI rpui, NOLLYK idearnbHOro marepia-
Ny ANS repHIoNnacTuk/ NPOAOBXYETLCA. 3a CydacHMu
BMMOramu, BiH Mae ByTi XiMiYHO iHEPTHUM, MeXaHiYHO
MiLHMM, NpUOaTHAM NS cTepuaisaLii, HekaHLEepOoreHHUM,
npuaaTHUM Ans abpuyHOro BUTOTOBMEHHS, 3 3a4aHUMK
6iocymicHummn BnacTusocTaMu (6ioiHepTHICTb, BioakTus-
HiCTb, 3naTHUIA Jo pe3opbuii), GionoriyHo aganTaviiiHum
LOAO ANHAMIKO-CTATUYHOrO CTaHy YEPEBHOI CTiHKM Ta
PO3BMTKY KOMMEHCATOPHOIO 3ananbHOro npouecy 3 Bif-
CYTHICTIO pW3WKy BILTOPTHEHHS. BpaxoBytoun manbyTHi
notpebu NNaHoBOI Ta ypreHTHOI repHioXipyprii, ineansbHuin
NnacTUYHUIA MaTepian Mae GyTu CEeneKTUBHAM CUHTETWY-
HUM BiOMOriYHMM ayTOIMMMIAHTOM Pi3HUX PO3MIPIB.

Po3pobnenHs cTpaterii npodinakTukv Ta nikyBaHHs
THIMHO-CENTUYHNX YCKNagHeHb, WO acoliioBaHi 3 npo-
Te3yBarbHOI MMACTVKO YepeBHOI CTiHKW, — aKTyarnbHa
npobnema abaomiHanbHoI Xipyprii Ta repHionorii, 3yMoBmntoe
HeOOXiJHICTb BU3HAYaTW BEHTpamnbHy rpuKy He K Io-
KarnbHWiA NPOLIEC, a SIK CKIaAHE CUCTEMHE 3aXBOPIOBAHHS,
3yMOBIIEHE HU3KOIO (PaKTOPIB, LIO B3AEMHO OBTSXKYIOTb,
Ta notpebye KOMNMEKCHOro W CMCTEMHOTO Miaxody Ao
nikyBaHHs [48].

Mpobnema onepaTMBHOTO NikyBaHHS abaoMiHanbHNUX
TPVK AOCI HEBUPILLIEHa, ke B OCHOBI (DOPMYBaHHS IpuK
nexarb KonareHonarii, nopyLUueHHs GiomexaHikv YepeBHOT
CTiHKW, SIKi YacoM [OBOMi CKNAafHO YCYHYTW, @ po3MaiTTs
€nocobiB BUKOHAHHS onepavii, BUAIB CUHTETUYHWX MaTe-
pianis, MeToaiB IXHbOI iMNNaHTaLji CBigYMTL NPO NPOLOB-
KEHHS MOLLYKY ii€anbHOr0 TaKTUKO-CTPATENYHOTO PiLLIEHHS.
Y XipypriyHomy nikyBaHHi rpvpk YepeBHOI CTIHKW MPOBIAHi
No3WLii Hanexarb HEHaTSHKHIN NNACcTUL 3 iIMNnaHTaLlieto CiT-
4acToro eHOONPOTESA, LLO A€ 3MOTY iCTOTHO MOSINLLIYBaTH
pesynkTaTi, 3VEHLLYBATW YacToTy YCKIaAHeHb | peLanBiB.

BucHOBKHM

AHani3 daxoBoi NniTepaTypu CBIOYNTb: HE3BaXaKuu Ha
HasIBHICTb BEMMKOI KiNTbKOCTi METOAMK Ta iMMIaHTIB, TPUBAE
MOLLIYK inearnbHOro cenekTUBHOro crnocoby anorepHionnac-
TUKV 3 ypaxyBaHHSM MPOrHO3yBaHHs Ta nepionepawiiHol
npoqinakTUKN yCKkNagHEHb Y repHIOXIpyprii; NPOAOBXeH-
Hs1 NoTpebyloTb BUBYEHHS, PO3POONEHHS HOBMX TUNIB
CiTYaCTVX iMMIaHTaTIB, NOLWYK cnocobiB ixHbOI dikcaLii
B MepeqHiil YepeBHili CTiHUi, BAOCKOHaNEeHHs Ta onpa-
LIIOBAHHS HOBMX METO[B NPOrHO3yBaHHs!, NpodinakTuky,
[iarHOCTWKK, NiKyBaHHA MicnsonepaLiiHnX yeknagHeHsb i3
¢hopMyBaHHsIM Y MiACYMKY €AVMHOTO NPOTOKOMY BEAEHHS
nauieHTiB i3 BEHTPaNbHUMU rpuKaMu.
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Surgical treatment of bone tumors using segmental bone allografts
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The aim of the study is to improve the method of surgical treatment for patients with tumors of long bones with the use of seg-
mental bone allograft.

Material and method. The authors have improved the method of surgical treatment of patients with tumor bone lesions using
segmental allografts. Step-cut osteotomy was performed to achieve the best contact between the allograft and the recipient bone,
fixation was performed with intramedullar interlocking nail without the use of bone cement, and primary bone autoplasty was done
to achieve better reparation. The method was clinically tested and the results of its application were studied (radiologically, mor-
phologically). A morphological study of the contact zone between the allograft and the recipient's bone was conducted.

Results. The effectiveness of the developed method was proved. As a follow-up result among patients who underwent surgical
treatment according to the developed method, the following complications were noted: ischemic necrosis of soft tissues (due to
intraoperative ligation of an artery which was surrounded by a tumor) — 1 case; tumor recurrence resulting in a limb amputation —1
patient. During the macroscopic study of a removed fragment (after amputation), the fusion between allograft and recipient bone
was observed. As a result of histological and X-ray examination, bone regeneration was seen in the area of contact between
the allograft and the recipient bone. The histological examination also was used to clearly visualize the removed fragment of
the affected tibia, in particular the contact zone between the allograft and the recipient bone, and the bone implant material, on
the outer surface and internal parts of which, the formation of new bone tissue in the form of layering of the bone trabeculae was
seen. Thus, the bone tissue was formed on the surface of allogeneic bone material and sprouted into its internal parts, forming
a stiff bone — implant contact.

Conclusions. Using the technique of bioreconstruction of the long bone defects allows the bone tissue of the affected limb to be
preserved as much as possible, to restore the surrounding soft tissues and avoid infectious and allergic reactions in comparison
with modular endoprosthetics. Fixation of the allograft and the recipient bone using step-cut osteotomy with the additional insertion
of an interlocking intramedullar nail allows getting a stable «construction» and maximizing the contact zone of the bone tissue
(the allograft and the recipient bone).

XipypriuHe AikyBaHHA KiCTKOBUX MyXAMH i3 3aCTOCYyBaHHAM
cermMeHTapHUX KiCTKOBMX aAOTPaHCNAAHTATIB

0. €. Bupsa, fl. 0. lonosiHa, P. B. Manuk, 3. M. AaHiwyk, H. 0. AwykiHa, . M. BopoHuoB

MeTa poboTu — yAOCKOHANNTW METOA XipypriYHOrO NiKyBaHHS XBOPMX i3 KICTKOBUMM MyXIIMHAMK, 3aCTOCOBYHOUM CETMEHTAPHi
KICTKOBI anoiMnnaHTaTy.

Marepianu Ta meTogu. YO0CKOHanunv MeTod XipypriyHoro nikyBaHHs XBOPUX i3 KICTKOBUMU NyXnMHAMU, 3aCTOCOBYHOUM CErMeH-
TapHi KiCTKOBI anoTpaHcnnaHTaTh. BukoHanm cxognHKonogibHy 0CTe0TOMIt ANs LOCATHEHHS HAaNGINbLUOTO KOHTAKTY MiX KICTKOBUM
anoiMnnaHTaToM i KICTKOI peuunieHTa, dikcaLito iHTpameaynspH1UM BMokiBHUM CTPIKHEM 6€3 BUKOPUCTaHHS KICTKOBOTO LIEMEHTY,
a TakoX Ans [OCATHEHHS KpaLLoi penapaLlii BUKOHyBamnv NepBrHHY KiICTKOBY ayTonnacTuKy. 3aiicH1nm KniHivHy anpobaLiio metogy
Ta BUBYWINW PE3YNbTaTH 3aCTOCYBaHHS (PEHTIEHOMONYHO, MOPHONOriyHO). BukoHann mopdonoriyHe AOCRIMKEHHS 30HW KOHTaKTY
aroTpaHcnnaHTaTa Ta KicTku peuunieHTa.

Pesyniratu. [loBeny epekTBHICTb METOZY, LU0 pO3po6uMnN. Y pesynbTaTi CoCTEPEKEHHS 32 XBOPYMM, SIKUM BUKOHANM XipypriuHe
nikyBaHHs 3a po3pO6IIEHOK METOAVKOK, BUSHAYUIM TaKi YCKNAAHEHHS: iLIEMIYHMIA HEKPO3 M’SIKWX TKaHWH (YHacnigoK iHTpaonepa-
LiiHOro NepeB’si3yBaHHs apTepii, Lo Oyna iHTUMHO 0TOYeHa NyXIHOK) — 1 BUNaAoK; PeLnavB NyxXimHu, Lo NPU3BENo A0 amny-
Tauii KiHuiBk1, — 1 xBopwit. Mig Yac 4OCNimKeHHs BUAANeHoro npenapary (nicns amnyTawii) MakpoCKOMiYHO BUSIBUAIIN 3POLLIEHHS!
arnoimMnnaHTara Ta KicTku-peuunienTa. 3a AaHNMM ricTONOMYHOIO Ta PEHTTEHONOrMYHOM AOCHIMKEHb NOKa3aHa pereHepaList KicTku
B AiNSHU KOHTaKTy anoTpaHcnnaHTata i KicTku-peuymnienTa. Y pesynerarti riCTonorivyHoro AOCHimXeHHs BUAaneHoro npenapary
YpaxeHoi roMinki1, 30kpema 30HW KOHTaKTY anoiMnnaHTara i KicTK-peLunienTa, YiTko BisyanisyBanu Matepian KicTKoBOro iMnnaH-
TaTa, Ha 30BHILUHI/A NOBEPXHI Ta Y BHYTPILUHIX Bigdinax skoro BUSBUMW YTBOPEHHS MOMOAOI KICTKOBOT TKAHUHM SIK HaLLapyBaHHs!
kicTkoBMx Tpabekyn. OTxe, KicTKOBa TkaHUHa hopmMyBanacs Ha NOBEPXHi KICTKOBOIO afloreHHoro Matepiany, npopocTtana B ioro
BHYTPILLHI BiAAiNY, YTBOPHOIOYM MILIHWA KOHTAKT «KiCTKa — IMIiaHTar.

BucHoBKuM. BukopucTaHHs MeToayky BiopekoHCTPYKLIT AedhekTiB LOBMVX KICTOK Aae 3MOry MakcUMarnbHO 30eperTu KicTKoBy Tka-
HWUHY YP@XXEHOT KiHLIiBKW, BIGHOBUTIN HABKOMMLLHI TKAHUHW, YHUKHYTY iHCDEKLAHWX Ta anepriyHnx peakLiii MopiBHAHO 3 MOZYIbHAM
eHponpoTesyBaHHAM. PikcaLlis anoiMnnaHTara i KiCTKu-peLmnieHTa, 3aCTOCOBY04M Step-Cut 0CTEOTOMIO 3 JOAATKOBUM YBEAEHHSM
iHTpamenynsipHOro GrIOKIBHOMO CTPYXKHS, Jae 3MOry OTpUMaTh CTabinbHy «KOHCTPYKLKO» Ta MakCMMarbHO 36inbLUNTY MIOLMHY
KOHTaKTY KICTKOBOI TKaHUHW (arno- Ta KicTku-peuynienTa). Li YHHMKW 3yMOBIIOKTL XOPOLUY KICTKOBY pereHepaLlio.
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XUpypruueckoe AeYeHHe KOCTHbIX OMyXOAeW
C UCNOAb30BaHUEM CermMmeHTapHbIX KOCTHbIX aAAOTPaHCNAQHTATOB

0. E. BbipBa, fl. A. lonoBHHa, P. B. Manbik, 3. H. Aanuyk, H. A. AwykuHa, . M. BopoHuoB

Lenb paﬁOTbl — YCOBEPLLEHCTBOBATb METOL XMPYPrM4eCKoro evyeHns naunueHToB ¢ KOCTHbIMU OnyXonamMu € UCMNOorb30BaHMEM
CerMeHTapHbIX KOCTHbIX annoTpaHCnaHTaToB.

Matepuans! n meToabl. YCOBEPLUEHCTBOBANM METOA XVPYPrYECKOrO NEYEHNsI NALMEHTOB C KOCTHBIMM OMyXONsIMUA C UCMOMb-
30BaHWEM CETMEHTapHBIX KOCTHbIX anyioTpaHCNaHTaToB. BhINOMHMAM CTyNeHYaTylo OCTEOTOMUIO ANst AOCTUXEHNS GOMb-
LUero KOHTaKTa Mexay KOCTHbIM annoMMMNaHTaTOM M KOCTbHO peLunuenTa, hukcaumio UHTpaMeaynnsipHbIM GrokvpyroLmm
cTepxHeM 6e3 MCnonb30BaHNs KOCTHOTO LiEMEHTa, a Takke Ans JOCTVKEHWS Nyyllei penapauymu BbINOMHUY NEPBUYHYIO
KOCTHYIO ayTonnacTuky. MpoBegeHa KnnHUYeckas anpobaumst MeTofa U U3ydeHbl pesynsTaTbl ee MPUMEHEHNS! (PEHTIEHONO-
ruyecku, Mopdororuyeckn). BuinonHeHo Mopdonornyeckoe UCCrenoBaHWe 30Hbl KOHTAKTa annoTpaHCnnaHTata ¢ KoCTbio
peLMnueHTa.

Pesynbrarbl. [lokasaHa achdekTMBHOCTb paspabotaHHoro metoga. B pesynkrate HabrniogeHus 3a nauneHTamu, KoTopsIM npo-
BEAEHO XMPYpriyeckoe NneyeHne no paspaboTaHHO MeToaNKe, OTMEYeHbl Takne OCHIOKHEHUS: ULLEMUYECKIA HEKPO3 MSATKUX
TKaHel (BCNeACTBME MHTPAONepaLVOHHON NepeBsi3k/ apTepuK, KoTopas Bbina MHTUMHO crnasiHa ¢ Onyxonblo) — 1 crnyyai;
peLmamB OnyXonu, KOTOPbIV NPUBEN K amnyTauun KOHEYHOCTU, — 1 naumeHT. MNpu nccnenoBaHny yaaneHHoro npenaparta (nocne
amnyTaLnm) MakpoCKONMYeCcKn OTMEeYEHO CpalLleHne annoumniaHTara u Koctu-peuymnmenTa. o 4aHHBIM MCTONOrMYeckoro 1
PEHTTeHOMOrMYeckoro NCCReoBaHUIi MoKa3aHa pereHepaLyns KocTu B 06MacTu KOHTaKTa annoTpaHcnaHTara ¢ KOCTbIo-peLmni-
€HTOM. B pesynkrare ructonornyeckoro UCCneaoBaHus yaaneHHoro npenapara nopaxeHHoM roneHu, B YaCTHOCTYW 30HbI KOHTaKTa
anmnovMnnaHTaTa u KocTU-peLMnieHTa, YeTko BU3yanuanpoBani Matepnan KOCTHOTO MMaHTaTa, No Hapy)HOW NOBEPXHOCTU 1
BO BHYTPEHHWX OTZENax KOTOPOro 0TMEHYEHO 0Bpa3oBaHMe MOMOLO KOCTHOW TKaHW B BUAE HACTIOEHUS KOCTHbIX Tpabekyn. Takum
0bpa3om, koCcTHas TkaHb PopMMpPOBanach Ha MOBEPXHOCTM KOCTHOIO anforeHHoro Matepumana 1 npopacrarna B ero BHyTpEHHME
oTaensbl, 06pa3oBbIBas KPenKiii KOHTAKT «KOCTb — UMMMaHTaT.

BhIBoAbI. Vcnonb3oBaHue MeToayKi GUOPEKOHCTPYKLIMM AEEKTOB AMMHHbIX KOCTEN NO3BOMSIET MAKCUMAIbHO COXPaHMUTL KOCT-
HYt0 TKaHb MOPaXXEHHOW KOHEYHOCTY, BOCCTAHOBMUTL OKPYXaloLLME MSIrkie TKaHM, u3bexaTb MHIEKLUMOHHBIX U anneprinieckmx
peakLyii Mo CpaBHEHMIO C MOYITbHBIM 3HAOMPOTE3NPoBaH1eM. dyKcaLUs annouMniaHTaTa v KOCTV PeLMMEHTa C UCTOoNb30Ba-
HWem step-cut OCTEOTOMMU C JONOMHUTENBHBIM BBEAEHUEM UHTPAMELYIISPHOTO GIOKMPYHOLLETrO CTEPXHS MO3BONSIET MOMYYUTh
CTabunbHYI0 «KOHCTPYKLIMIO» U MaKCUMarbHO YBEMUYMTL NOLLab KOHTaKTa KOCTHOI TKaHM (anno- 1 KocTU-peumnmeHTa). Ot
YCIOBWS! NO3BOMSAT MOMTY4UTb XOPOLLYHO KOCTHYHO pereHepaLmio.

Surgery for long bone tumors is the main method of treat-
ment for patients with this pathology. An important and
relevant issue is the method of post-resection segmental
defects of long bones and joints replacement. Today, there
are many techniques in the arsenal of orthopedists for
the reconstruction of major bone and joint defects [1-6].
Among the main ones, the followings are worth to
be mentioned: bone grafting, the method of distraction
osteogenesis, replacement of defects by biomaterials
(demineralized bone matrix and ceramic implants), and
endoprosthetics. The methods of bone grafting include
autografting (with the use of cancellous, cortical and auto-
claved autografts), allografting and xenografting. However,

Aim
The objective of the study is to improve the method of sur-

gical treatment for patients with tumors of long bones with
the use of segmental bone allograft.

Material and methods

In order to target better results of surgical treatment for
patients with bone tumors, we have improved the method
of post-resection segmental defects of long bones and joints
replacement. Segmental bone allografts (articulating or
without preserved metaepiphyseal (diaphyseal) zone) were
used as a replacement material. Bone allografts were made

nowadays, combined methods for replacing large segmental
bone and joint defects are becoming increasingly popular.
To reduce the bone defect and recover soft tissue defects,
the allograft-prosthetic composite (APC) technique was
developed. This technique has been used since the late 80's
of the past century. Currently, it is proved that the use of this
type of surgical treatment allows for biological restoration
by providing an allograft attachment to the surrounding
soft tissues, which leads to better functional recovery of
the muscles and affected joints and the entire limb [7,8].

Optimal implants to replace bone and joint defects have
been under development for many decades. In order to se-
lect the «ideal» implant, which must meet the requirements
of biocompatibility, mechanical stability and be safe, it is
necessary to conduct a number of studies and tests [9,10].
Therefore, the method of allograft-prosthetic composite is
of interest to detailed studies.

at the Transplantology Department of Sytenko Institute of
Spine and Joint Pathology NAMS of Ukraine. A donor bone
was mechanically cleaned from soft tissue, cartilage, and
periosteum. An organic component with antigenic properties
was removed by chemical procedures. A harvested sample
was packed and exposed to radiation sterilization. Process-
ing of the bone was performed according to the developed
in Sytenko Institute of Spine and Joint Pathology NAMS of
Ukraine technical specifications and patented original me-
thod of manufacturing implants using bone tissue (certificate
of compliance No. UA.TR 101-21-2016).

The first stage of surgery was ablastic radical en block
removal of the bone tumor (segmental resection). Express
biopsy — a cytological examination of the bone marrow
from the medullary canal to identify atypical cells — was
performed and, if necessary, the area of affected bone re-
section was extended. Step-cut osteotomy was performed
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in the area of cut bone. One end of the segmental articu-
lating allograft was processed so that its protruding parts 1
and parts of the recipient bone were properly positioned by
“the Russian lock” type (Fig. ).

The second stage was the long bone post-resection
defect replacement. An interlocking nail was inserted into
the intramedullary canal of the segmental allograft, and
it was blocked with screws. The free part of the nail was
inserted into the medullary canal of the recipient bone in
such a way that the edges of the allograft and the recipient
bone were completely matched. Following that, the nail
was blocked in the recipient bone. The interlocking nail
was implanted without using of bone cement. In the contact
area between the allograft and the recipient bone, free bone
autotransplants (from the local tissues) were additionally
placed and fixed to each other using sutures (Fig. 2). After
performing the bone defect replacement, a thorough resto-
ration of the surrounding muscles was performed.

In the case of using a segmental allograft for replacing
large diaphyseal defects in long bones, step-cut osteotomy
was performed at both ends of the implant. In these cases,
the interlocking nail was blocked by screws in the recipient
bone proximally and distally. Additionally, bone autografting
from the fibula was performed.

This technique was used in 5 patients (3 men and 2
women) with malignant tumors of long bones. The distribu-
tion by nosology was as follows: osteogenic sarcoma — 2
patients, adamantinoma - 1 patient, undifferentiated
pleomorphic sarcoma -2 patients. The mean age of the pa-

Fig. 1. Schematic representation of the allograft model (distal bone) and the recipient bone (proximal
bone) fixed by step-cut osteotomy.

Fig. 2. A schematic model of the allograft (distal bone) and the recipient bone (proximal bone)
positioned by “the Russian lock” type with additional location of the bone autograft in the contact zone
between the allograft and the recipient bone and stabilized with an interlocking nail which is blocked.

tients was 35.6 years (from 18 to 50 years). 3 patients had
the pathological tumor focus located in the distal part of
the tibia. In these cases, a segmental articulating allograft
was used to replace a post-resection bone defect. A seg-
mental diaphyseal allograft was used to replace post-resec-
tion bone defects in 2 patients who had the tumor process
located in the diaphyseal zone of the femur.

According to the treatment protocols, 4 patients with
malignant bone tumors underwent polychemotherapy.

All the patients underwent X-ray and computed tomog-
raphy (CT) examinations during the postoperative period
to control the reparative processes, as well as to monitor
the oncologic process.

In one case, a patient with adamantinoma of the distal
tibia underwent lower limb amputation at the level of the lower
third of the femur due to a recurrent tumor. The removed
fragment of the tibia was examined in a pathomorphological
laboratory. The contact area between allograft and recipient
bone was studied directly.

Histological examination. The tibia with allograft was
removed from the amputated limb. The areas of the recipient
tissue fusion with the allograft were taken for the study. The
material was fixed in 10 % neutral formalin, decalcified in
formic acid solution, dehydrated through an ethanol series
and embedded in paraffin. The histological sections were
stained with hematoxylin and eosin, and Van Gieson picro-
fuxin, then were analyzed using a light microscope Olympus
BX63. A digital camera DP73 (Olympus) and the software
“Cell Sens Dimension 1.8.1" (Olympus, 2013) were used
for photographing.

Ethical approval. The authors declare that all the pro-
cedures and experiments of this study met the ethical
standards in the Helsinki Declaration of 1975, revised in

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

2008(5), as well as the national law. An informed consent
was obtained from all the patients included in the study.

Results

As follow-up results among patients who underwent surgical
treatment according to the developed method, the following
complications were noted: ischemic necrosis of soft tissues
(due to intraoperative ligation of an artery that was surroun-
ded by atumor) — 1 case; tumor recurrence resulting in limb
amputation — 1 patient. A patient with soft tissue necrosis in
the area of surgery had skin and muscle plastic surgery, and
thus it helped to save the limb. In all the cases, the fusion
between the allograft and the recipient bone was observed
in a 6-month follow-up period.

Morphological findings. During the macroscopic exa-
mination of a removed fragment, the allograft and recipient
bone fusion was observed (Fig. 3).

As a result of histological examination of the removed
fragment of the affected tibia, in particular the contact zone
between the allograft and the recipient bone, the bone im-
plant material was clearly visualized. On its outer surface
and internal parts, the formation of new bone tissue in
the form of layering of the bone trabeculae was seen. The
bright eosinophilic matrix contained dense large osteocytes,
osteocytic lacunae were devoid of cells. That is, the cells
were at the maturation stage, being actively involved in
the synthesis of matrix components, and having an osteo-
blast-like structure, and consequently, trabeculae of woven
bone. A layer of osteoblasts with various functional activity
was located on the outer surface of the bone trabeculae. In
addition to bone trabeculae, blood capillaries, cells at less
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Fig. 3. Fragment of the tibia:
a - distal half of the bone —
allograft, proximal - recipient
bone with the presence of a
tumor. There is a fusion between
the bone and the allograft; b, ¢ —
pieces of the fragment — contact
zone between the allograft and
the recipient bone. Arrows (fig. 3b
and 3c) point to bone layering and
growing inside the allograft.

Fig. 4. The fragment of the allograft
(1). Newly formed bone (nB) on
the inner surface of the allograft.
The dashed line marks the border
of the newly formed bone and
the allograft. 4a — newly formed
woven bone; 4b — newly formed
lamellar bone. Hematoxylin and
eosin staining.

Fig. 5. Radiographs of the lower
leg in 30-year-old patient Sh.,
osteogenic sarcoma of the left
distal tibia (5a —anterior-posterior
view, 5b — lateral view).

Fig. 6. Radiographs of the lower
leg in 30-year-old patient Sh.
after surgery — the segmental
allograft was implanted with
the interlocking intramedullar nail
(a — anterior-posterior view, b —
lateral view).
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mature differentiation stage, and fibroblasts were observed
on the internal allograft surface (Fig. 4).

Thus, bone tissue was formed on the surface of allo-
geneic bone material and sprouted into its internal parts,
forming a stiff bone — implant contact.

Case report

A 30-year-old patient Sh. was hospitalized to Sytenko In-
stitute of Spine and Joint Pathology clinic with complaints
of pain and the presence of enlarging mass in the distal
third of the left lower leg. She did not receive any treatment
previously. The patient underwent a comprehensive exa-
mination, X-ray and CT examination (contrast-enhanced),
and a biopsy of the tibial mass. Lytic destruction of the distal
tibia with disrupted integrity of the cortical layer was visible
on radiographs (Fig. 5). CT scans showed lytic destruction
of the lower third of the tibia with a large soft tissue com-
ponent without major vessel invasion and with the pre-
sence of tumor-feeding arteries. CT-cancer screening of
organs and systems of the body did not show metastatic
lesions.

During a histological analysis of the biopsy material,
osteogenic sarcoma was diagnosed. Thus, the compre-
hensive examination of the patient resulted in a diagnosis:
osteogenic sarcoma of the left distal tibia T2NOMO stage I,
clinical group Il. According to the protocols of this nosology
treatment, polychemotherapy and surgery were performed.
Surgery: en block removal of the tumor, replacement of
the post-resection defect of the distal tibia with segmental
articulating allograft, the allograft and the recipient bone
fixation with the interlocking nail. Autoplasty of the contact
zone between the allograft and the recipient bone was ad-
ditionally performed (Fig. 6). After the operation, the lower
limb was immobilized for 3 months with a circular plaster
cast with a walking stirrup leaning on the lower limb. At that
time, the patient received courses of polychemotherapy.
Final radiographs (6 months after the surgery) showed
signs of reparation in the contact area between the allograft
and the recipient bone (Fig. 7). In 6 months, the patient
walks with a full load on the operated lower limb without
additional support. In total, the patient was followed-up
for 1.5 years. There were no signs of tumor recurrence or
other complications.

Discussion

In previous studies, segmental bone allografts were fixed
in the recipient bone with the help of the endoprosthesis
stem or bone plates and intramedullary nail [11-13]. In
most cases, a transverse osteotomy was performed and
bone cement was used in the case of fixation with the en-
doprosthesis stem [14]. Articulating allografts were more
often used in the case of the proximal humerus destruc-
tion [15]. We have studied the complications of existing
methods of allograft-prosthetic composite and taken into
account to improve this technique. We performed step-cut
osteotomies to achieve the best contact between the al-
lograft and the recipient bone, fixation with intramedullar
interlocking nails without the use of bone cement, and
primary bone autoplasty was performed to achieve better
reparation.

Zaporozhye medical journal. Volume 23. No. 1, January — February 2021

Case report

Fig. 7. Radiographs of the lower leg in 30-year-old patient Sh., 6 months after the surgery — there
are signs of reparation in the contact zone between the allograft and the recipient bone (a —anterior-

posterior view, b - lateral view).

Conclusions

1. The use of the bioreconstructive technique for long
bone defects allows the bone tissue of the affected limb to be
preserved as much as possible, to restore the surrounding
soft tissues and avoid infectious and allergic reactions in
comparison with modular endoprosthetics.

2. Fixation of the allograft and the recipient bone using
step-cut osteotomy with the additional insertion of an inter-
locking intramedullar nail allows getting a stable “construc-
tion” and maximizing the contact zone of the bone tissue
(the allograft and the recipient bone). These conditions allow
getting good bone regeneration.

3. Cement-free insertion of a metal nail also helps to
avoid such complications as cement leakage into the con-
tact zone between the allograft and the recipient bone, and
the development of metal implant instability.
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	Fig. 12. CD68 expression in the caudate/putamen of the non-survived rat (CLP-B group) 38 h after the CLP procedure. The inset shows the magnified image of an amoeboid cell. (anti-CD68, Dako, Denmark). ×200.
	Fig. 13. Microglial (dark-blue-colored) location close to the neuron (brown-red-colored) signed by ischemic condensation, homogenization, and formation of the tight connection with microglial cell. Delated spaces (highly e-translucent) between the microgliocyte plasma membrane and surrounding neuropil (yellow-colored). The cortex of a non-survived rat (CLP-B group). 20 h after the CLP-procedure. TEM, mag. ×14,000.
	Fig. 14. Close approximation of two microglial cells to the capillary wall and the formation by one of them of the tight connection with the vascular outer layer. Accumulation of a number of lipid and complex lamellar inclusions in the microglial cytoplasm. Enlarged intercellular spaces (yellow-colored) around microgliocytes. The cortex of a survived rat (CLP-A group). 48 h after the CLP-procedure. TEM, mag. ×12,000.
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	Fig. 5. Radiographs of the lower leg in 30-year-old patient Sh., osteogenic sarcoma of the left distal tibia (5a – anterior-posterior view, 5b – lateral view).
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