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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
croctepekeHHst 3a 110 xsopumu, ki oTprmMyBany nikysanHs y 2014-2016 pp. i3 npuBoay iLLemiyHoi XxBopobu cepust. Y BCiX NaLieHTiB
y nepiog Big 6 #o 24 micAwiB Byna rocnitaniaaLis 3 NPUBOLY NepKyTaHHOTO KOPOHAPHOTO BTpyyaHHsi, M i3 un 6e3 enesaLii cermeHTa
ST abo HecTabinbHoi cTeHokapaii. KpuTepii BUKMIOUYEHHS 3 OCTIMKEHHST: FOCTPI iH(hEKLUiAHI 3aXBOPIOBAHHS!, ankoromnbHa 3amnexHicCTb,
HapKOMaHisi, HasiBHICTb MCUXIYHUX PO3NafiB; HAsBHICTL NPOTE30BaHMX KNanaHiB Ccepus, BUpaXeHi peBMaTyHi abo aereHepaTviBHi
3MiHW MITpanbHOro KrnarnaHa; HasBHICTb B aHamHesi 4 nif yac EKI™ dhibpunsuii/tpinotiHHs nepencepab; MMK B aHamHesi. MNaLlieHTis
MOZINMIV Ha TPU rPYNK 3anexHo Big cTagii AiacToniyHol AucdyHKUT: nepwa — 39 xBopux Ha IXC i3 HopMarnbHOH iacTomMivHO GyHK-
Uieto; apyra —43 nauieHTv 3 IXC i giacToniyHoro AncdyHKLIER 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 exokapaiorpachivHe JOCMIMKEHHS!, YbTPa3ByKoBE LOCTIMKEHHS eKcTpakpaHianbHuX Biaainis GpaxioledansHux apTepii,
BioxiMiYHMI aHani3 KpoBi, TECTYBaHHS 3a LLKanamy KOTHITMBHOT (oyHKLT. CTaTUCTUYHIA aHani3 pesynbTartis BYKOHaNM, BUKOPUCTOBYHOUM
nporpamu Microsoft Excel, IBM SPSS Statistics v.23. [laHi HaBefeHi ik cepenHe apudmeTiHe + cTangaptHe 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 BrU3Hayamm po3paxyHkoBum metogom Lanipo-Binka (rinotesa
MpO HOpPMarbHICTb PO3NONY Biaxunsnacs npy 3HaYeHHsx p < 0,05). KiHuesi Toukv aHanisysanm wnsixom GyayeaHHs kpueoi Kanna-
Ha—Meepa. CTaTMCTYHO 3HaqYLL BIMIHHOCTI KDUBMX BYXKMBAHOCTI OLHIOBANK 3a OMOMOTOK0 TecTy BinkokcoHa—TexaHa (p < 0,05).

Pesynirati. 3a pesynsraramm ogHOaKTOPHOMO paHroBoro AucnepcHoro aHaniay Kpyckana—Bonica, nokasHuk CTaHy giaCTonivyHoi
¢pyHKUii MaB BiporigHWIA BB Ha 3aranbHy KinbkicTb 6anis 3a wkanow MMSE (p = 0,0002). AHanis hakTopis pranKy 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 piHs Hb1AC (BLU 2,65, 95 % Al 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 peynsratamv NpsMOi 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, NpuiAMaHHs cTatuHi, CAT, [IAT, piBeHb 3aranbHoro xonectepuHy, piseHs HbA1C, iIMMIILL Ta iHaekc 06’emy
JIM, nicns BUKMIOYEHHS CTAaTUCTUYHO HE3HAYYLLMX | HeiHchopMaTMBHUX Tinbku nokasHuk THIILL BiporigHo BrnmnBaB Ha 3aranbHy Kirnb-
kicTb Ganis 3a wkanoto MMSE (BLL 1,28, 95 % [l 1,11-1,47; p = 0,0007). Mnowa niz kpusoto AUC cTaHosuna 0,76, cTaHgapTHa
noxubka —0,05,95 %[l —0,667-0,838. YytnmsicTb i cneumdiuHicTb nokasHuka E/e’, GinbLuoro 3a 10,5, LLOAO KOMHITUBHIX NOPYLUEHb
3a wkanoto MMSE popisHioBann 56,2 %i87,2 % BignosigHo. g 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
TaKOoX LLIoAo rocnitaniaayivi 3 npueogy CH (p1,2 = 0,55, p1,3 = 0,07, p2,3 = 0,006 BignosigHo).

BucHoBku. BusiBunm cratncTuyHo 3Hadywwmii Bnnme [ Ha po3BMTOK KOTHITUBHMX NOPYLUEHb Y nauieHTis 3 IXC. Pusuk po-
3BUTKY KOTHITUBHMX NOpyLUeHb 3a wkanoto MMSE HanbinbLue nigsuilysaBcs B pasi 3poctaHHst nokasHuka THILW (BLU 6,03,
95 % [1 2,32-15,69, p = 0,0002), a 3a wkanoto MoCA nigBuLLyBanack nuLLe Npy NoripLeHHi cTaHy AiaCToniYHoi qyHKLUji
(BLU 2,86, 95 % Al 1,18-6,94, p = 0,02). 3a pesynsratamu NpsiMOi MHOXUHHOT NOTICTUYHOI perpecii, cepes YACNEHHUX
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). AHanisyto4m BCi KiHLEBI TOUKM 3anexHo Big rpynu [, BUSIBUAW CTaTUCTUYHO BiporiaHi po3bikHOCTi
kpuBmx Kannana—Meepa wwopno po3sutky dibpunsuii nepeacepab (p1,2 = 0,55, p1,3 = 0,016, p2,3 = 0,002 BignosigHo) i
rocnitanisawiv 3 npusogy cepLeBoi HegoctatHocTi (p1,2 = 0,55, p1,3 = 0,07, p2,3 = 0,006 BignosiaHo), 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:
. AWacToAnyeckas

Y NALUEHTOB C ULLEMUUYECKOH 60one3HbIO cepaLa OIS,

. KOTHUTUBHbIE
A. 0. HyaueHko, A. U. KoHonasHuk, H. A. Koxyxapésa, M. H. AonkeHko HapyWweHu,
Lienb paboThbl — OLEHNTb BNUSHIE AMACTONMYECKOR ANCKHYHKLIMM NEBOTO XeNyaoyka Ha KOTHUTUBHBIE HApYLUEHUst U MPOTHO3 'y  A@BAEHUE
nauyeHToB C MLLIeMUYECKON BonesHbio cepaua. HanoAHEHUA

AEBOro XeAyAOuKa,

Marepuanbi u metoabl. Ha kacbeape kapavonorun HMAMO nmenn M. J1. Lynuka npoeegeHo obLieknnHmyeckoe 06cnesoBaHme MLLIEMMYECKAS

AnHamuyeckoe HabnogeHve 3a 110 BonbHbIMK, NonyyaBLLnx neveHve B 2014-2016 rr. no nosogy vilemmnyeckoit 6onesHm cepaua. 6onesHb cepALa,

Y BCEX NaLMEHTOB B NEPUOA OT 6 MecsLIEB 10 24 MecsiLies Bbina rocnuTaniaaums no NoBOAY NEpKYTaHHOTO KOPOHAPHOTO BMELUA-  1auol TouKM
TenscTea, OVM ¢ unu Ges noabema cermerTa ST i HeCTaBunbHOW cTeHokapauu. Kputepun UCKIioYeHms U3 UCCTIBRoBaHUS:  onpenenehive.
0CTpble MHEKLIMOHHbIE 3a00NeBaHMsl, anKkoronbHas 3aBUCUMOCTb, HAPKOMaHWS, Hanuume NCUXUYECKX PacCTPOICTB; Hanuume

NPOTE3NPOBaHHbIX KNanaHoB CepALa, BbIPAKEHHbIE PEBMATUMECKME WV ACTEHEPATUBHBIE UISMEHEHVIA MUTPAINLHOTO Knanaka, 5. oo
Hanuu1e B aHamHese unu npu peructpatin KT dubpunnaumm / penetanus npeacepani; OHMK B aHamHese. MaUMEHTOB  enyuncimit xypHan.
NOZENUNN Ha TPU rPynnbl B 3aBUCUMOCTY OT CTaZuK AMACTONMYECKON AncyHKumn: nepeas — 39 6onbHbIX IBC ¢ HopmarnbHOW  2021. T. 23, Ne 1(124).
[JmnacTonnyeckon dyHkLven; BTopast —43 naumeHTos ¢ MIBC 1 guactonuyeckoin AMCHYHKLME Mo TURY HapyLueHns penakcauuy; €. 4-10

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

ckoro obcrnenoBaHus, cbopa aHamHesa, BCeM NaLyeHTaM BbIMONHUMW 3X0Kkapamorpadnieckoe 1ccneaoBaHue, yrbTpassykoBoe

1CCreaoBaHne AKCTpakpaHuanbHbIx 0TAenoB GpaxuoLedanbHbix apTepuin, BUOXMMUYECKUIA aHann3 KpoBY, TECTUPOBAHME NO

LLKasnam KOTHUTUBHBIX (hyHKLMIA. CTaTUCTUYECKMIA aHanW3 pe3ynsTaToB NPOBEAEH C UCMonb3oBaHueM 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 pacnpeaenerns AaHHbIX onpeaensnv pacyeTHsIM MeTogom LLianupo-Yunka

(TMnoTesa 0 HOPManbHOCTK pacnpeaeneHns OTKMOHsNAack Npu 3HaveHnax p < 0,05). AHanun3 KOHEYHbIX TOYEK NPOBEAEH MyTeM

nocTpoeHus kpueoi KannaHa—Metriepa. OueHKy CTaTUCTUYECKM 3HAUUMBIX Pa3nnYmiA KpUBbIX BbXKMBAEMOCTU NPOBOAUIN C NO-

MoLLbto Tecta BunkokcoHa—TexaHa (p < 0,05).
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Pesynerarhl. Mo pesynbratam 0gHOaKTOPHOMO paHroBOro AUCTEPCHOro aHanuaa Kpyckana—Yonnuca, nokasatenb COCTOSIHMA
[AMacToNM4eckoi PYHKLINM MMen AOCTOBEPHOe BNnsHUE Ha obLuee konuyecTso 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 ysenuyieHnm nokasarens E/e’ (OLW 6,03, 95 % AW 2,32-15,69,
p = 0,0002), yxyaLeHun coctosHus auactonuyeckon dyHkumm (OLU 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 AUCYHKLMM 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, ctagus XCH, ®B JIK, ®K creHokapauw, Bo3pacT yctaHoeneHns CC3, npogonkutensHoCcTb
CC3, konn4ecTBo neT 06pa3oBaHms, cTaTyc KypeHus,, npuem ctatuHos, CAL, JAL, ypoBeHb 06LLEro XonecTepuHa, yposeHs HbA1c,
WNMMITK 1 nhaekc o6bema J1TM, nocne UCKIIoUYEHNS CTAaTUCTUYECKU HE3HAUMMbIX U HEMHAOPMATMBHBIX TONbKO Nokasatens AHIDK
[OCTOBEPHO BNMsAN Ha obLuee konuyecTso 6annos no wkane MMSE (OLLU 1,28, 95 % W 1,11-1,47;p = 0,0007). Mnowaak noa
kpueoit AUC cocTasuna 0,76, ctaHgaptHas owmbka — 0,05, 95 % OV - 0,667-0,838. YyBCTBUTENBHOCTL M CNELMUYHOCTL
nokasatens E/e’, npesbiwatowero 10,5, B OTHOLLEHUM KOTHUTUBHBIX HapyLLeHuit 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 yxyaweHu ctagnm anactonnyeckon gyHkumm (OLL 2,86, 95 % [N 1,18-6,94,
p = 0,02). Mo pe3ynsraram npsiMo MHOXXECTBEHHOW JIOrMCTUYECKO PErPECCH, 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—Meiepa no passututo donbpunnaumm npeacepaun (p1,2 = 0,55,p1,3 = 0,016,p2,3 = 0,002 COOTBETCTBEHHO) M rOCTIW-
Tan3aumin 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 ysary npuainsTb BUBYEHHIO AiacTonivHOI auc-
cyHkuii (A4) niBoro WwyHouka Ta ii BAMBY HAa PO3BUTOK
YCKMaZHeHb i NPOrHO3 MaLlieHTIB KapaionorivHoro npodinto.
MowwmpeHicTb [ 36iNbLUYETLCS | HUHI MEPEBULLYE NOLLMpe-
HICTb CUCTONIYHOT AnCyHKLi [1]. 3a AaHMmn cucTemaTiHoro
ornsay, A aiarHocTytoTb y Maike 36 % naLlieHTis, CTapLLmxX
3a 60 pokiB [2]. OcTaHHIM1 pokam BUBHAKOTL B3AEMO3B'A30K
MK HasBHicTio [I] i pO3BUTKOM KOTHITUBHUX MOPYLUEHb Y
MavjeHTiB i3 cepLieBO-CYAMHHIMM 3aXBOPIOBAHHAMU.

Y pocnimkeHHi Rotterdam Study [3] B3snm yuacTb 3291
ocib Bikom 59-98 pokiB, B SKMX Ha NOYATOK AOCTIDKEHHS
He 6yno ilwemivHoi xBopobu cepus (IXC), dibpunsuii ne-
peacepab (PI1), xpoHivHoi cepuesoi HepocTatHocTi (XCH),
iHCYNBTY UM feMeHLUii B aHaMHesi. BusiBunocs, wo riplia
JiacTonivyHa yHKLiS acouinoBaHa 3 pO3BUTKOM iHCYILTIB,
[eMeHLji Ta HiMUX iHPapKTiB FONOBHOMO MO3KY, BU3Ha4EHWX
33 JaHUMU MarHiTHO-PE30HAHCHOTO JOCHIIKEHHS.

Y pocnimkeHHi [4] BUsSiBANK, WO po3mipu NiBOro ne-
pencepas (IM) He3anexHO acouiioBaHi 3 KOTHITUBHOK
yHkuieto. Bigomo, Lo poamipu I nos’a3aHi 3 giactoniv-
HOI0 ANCAYHKLIEH | TUCKOM HAaNOBHEHHS NIBOTO LUNYHOYKA
(THNLW). 3a pesynbtatamu gocnimkeHHs, giametp JM
acoLinoBaHUA 3i 3HWKEHHAM KOTHITUBHOI (PYHKLT Hesa-
NEXHO Bif AeMorpadiiyHnX Yu KniHiYHWX nokasHukis. He
BUSIBUIM BiPOTiZHWIA 3B’130K MiXX MOKA3HUKOM CUCTOMIYHOT
(YHKLIT Ta KOrHITMBHUMM MOPYLIEHHAMU. VIMOBIpHMiA
MeXaHi3M PO3BUTKY KOrHITUBHWX MOPYLLEHb Y MaLjieHTiB 3i
36inbLuermmn posmipamu JIMN — cekpevis nepeacepaHoro
HatpinypetuyHoro nentuay (ANP) y Bignosiaps Ha nigsuLe-
HuiA Tuek y JMN. Bigomo, wo ANP 6epe yyacTb y perynsuii
6araTbox dhisionoriYHNX NPOLIECIB, BKIKOUAKUM HATPINYpe3,
Jiypes i BasogunaTaLiio — akTopy, L0 YacTo NoB’A3yoTb
i3 PO3BUTKOM KOTHITUBHWMX NOPYLUEHb [5—8].

Y pocnigkeHHi [9] ouiHoBanu 3B'S30K MiX exokap-
piorpadiyHumMn napameTpamy NaLieHTIB i KOTHITUBHOWO
AMCHYHKLIERD, SIKY BU3HaYanu Sk KinbkicTb Ganis 3a LKanoto
MoHpeanbCbKoi LLKanu OLHIOBAHHS KOTHITUBHIX (DYHKLN

(MoCA). MynbTuBapiaHTHUIA NOFiCTUYHWIA PErpeciitHui
aHanis (CkoperoBaHuii Ha Bik, CTaTb Ta iHLLi BaXBI KIiHIYHi
¢hakTopw) nokasas: BiaHowweHHs waHcis (BLL) JIKM yaBivi
Ginblue 3a HAasBHOCTI KOTHITWBHUX MOPYLUEHb MOPIBHSHO
3 HOPMarnbHUMM TEMOANHAMIYHUMMW NOKa3HUKaMK CepLst
(p = 0,03). MpeanKTopOM NETKMX KOrHITMBHUX MOPYLLUEHb
Takox OyB THILL (ckoperosaxe BLL 1,07 Ha koxHe nigBu-
LLEHHs! Ha oauHuLio nokasHuka Efe’, p = 0,022), ane He
CTPYKTYPHI napameTpy cepLs.

Huska gocnigHuKiB npunyckatoTb, WO MOripLIeHHS
AiacTonivyHoi (hyHKLii CIPUYMHSIE PO3BUTOK CEPLEBOI HEO-
CTaTHOCTI, & TAaKOX € NPEAUKTOPOM CMEPTI B YCIX MPUYMH,
X04a pesynsTaTv A0CHimKEHb BUSBUINCS HEOAHOPIAHWMM,
i B JOCMiMHKEHHS 3anyyanu NauieHTiB i3 pisHUMK Kapaio-
noriyHuMu natonorisimu. OTxe, OCTAaTOMHO He BHUpilLEHe
MUTaHHA LLOAO BMIMBY HASIBHOCTI AiaCTOMIYHOI ANCAYHKLT
Ha PO3BUTOK KOTHITWBHIX MOPYLLEHb, & TAKOX Ha MPOrHO3 y
navjeHTis i3 goseaeHoto IXC.

MeTa po6otu

OuiH1TN BNNMB AiaCTONIYHOT ANCYHKLT MIBOTO LLTYHOUKa
Ha KOTHITUBHI NOPYLLIEHHS! i NPOTHO3 Y NaLIIEHTIB 3 iLLeMIYHO
xBopoboto cepus.

Marepianu i MeToAU AOCAIAYKEHHA

Ha kadeppi kapgionorii HMAMO imeni M. J1. Wynuka
30INCHUNKN 3aranbHOKMIHIYHE ODCTEXEHHS Ta AUMHaMiYHe
cnocTepexeHHs 3a 110 XBopyMu, Siki OTpUMYBanK nikyBaH-
Ha'y 2014-2016 pp. i3 npuBoay iLuemivyHOi XBOpoOU cepLis.
Y Bcix navjeHTiB y nepiop Big 6 MicsuiB 4o 24 micauis 6yna
rocnitanisauis 3 NpMBoOAY NEepPKyTaHHOTO KOPOHAPHOro
BTpyyaHHs, M 3 un 6e3 enesauji cermeHTa ST abo HecTa-
6inbHoT cTeHokapaii. Kputepil BUKIoYEHHS 3 AOCTIMKEHHS:
rocTpi iH(hEKLiiHI 3aXBOPIOBAHHS, aNKOrofbHa 3anexHICTb,
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HapKOMaHisi, HasiBHICTb MCWXIYHUX PO3NafiB; HAsBHICTb
MPOTE30BaHVIX KIanaHiB cepLis, BUpaXKeHi peBMaTuyHi abo
[ereHepaTuBHi 3MiHW MITPanbHOro KnanaHa; HasiBHICTb B
aHamHesi um nig vac peectpauii EKI™ dhibpunauii/rpinotiHs
nepeacepab; rocTpe MopyLIEHHS MO3KOBOMO KpoBOobiry
(FTIMK) B aHamHesi.

[icns BCTAHOBNEHHS BIAMOBIAHOCTI KpUTEpISM 3any-
YeHHS/BUKITIOYEHHS 3aneXXHO Bif pesynsTaTiB exokapgiorpa-
¢pivHOro AOCMIMKEHHS, 3TIAHO 3 YUHHUMU PEKOMEHTALISMU
[10], 3anexHo Big E/e’, sikuii nokasye TUCK HAMOBHEHHS
NIBOrO LLMTYHOYKA, a TaKoX NnokasHukiB E/A, iHOekcoBaHoro
o6'emy J1LU, weuakocTi TP cdopmyBanu Tpu rpynv XBOpyX:

—nepwa — 39 nauiexTiB 3 IXC i3 nokasHukom E/e’ < 10,
E/A £0,8, iHoekcoBaHnm o6’emom MM <34 mn/m?, Lo Bia-
nosigae HopmanbHomy THIILL i HopManbHin giacTonivHin
pyHKuiT 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 J1M >34 mn/m?, Wwo Bia-
nosigae Hesu3HaveHoMmy uu nigsuweromy THIILW, [/ 3a
TMNOM nceBhoHOpManiadii abo pecTpukLii;

Kpim KkniHi4HOro 06CTEXEHHS, 3'ICyBaHHS aHaMHe3y Ta
iHhopmauii Woao npenapartie, Aki NALIEHTU OTPUMYIOTD,
aHanisy MeauyHoi JOKyMeHTalLji, BCiM XBOPUM BUKOHAmMM
exokapaiorpadiuHe gocnimxeHHs (ExoKr), ynstpa3sykose
[OCNIIKEHHS eKcTpakpaHianbHUX Bigginis bpaxioue-
thanbHux apTepiit, GioxiMiyHWiA aHani3 KpOBi, TECTYBaHHS
3a BanigoBaHWMK LUKanamu i onuTyBarnbHUKaMu Ans
BW3HaYEHHS! HAsBHOCTI Ta CTYMeHs! KOTHITWBHUX NOPYLUEHb
(MMSE, MoCA).

CraTuCTMYHUA aHani3 pesynbTaTiB BUKOHanNW, BU-
kopucToBytoun nporpamu Microsoft Excel, IBM SPSS
Statistics v.23. [laHi HaBeaeHi sk cepenHe apudmeTny-
He * craHgaptHe BioxunenHs (M = SD) abo y BigcoTkax
[ns KaTeropianbHKX 3Ha4eHb 3 00paxyBaHHsAM Xi-kBagpata
(x?) MipcoHa. Po3bixHoCTi cepeaHix 3Ha4eHb BBaXanu cTa-
TUCTUYHO 3HauyLwMu npu p < 0,05. XapakTtep po3noginy
[aHunX B1U3HaYanu poapaxyHkosumM MeTogom LLlanipo-Binka
(rinoTesa Npo HOpManbHICTb PO3NOAINY BiAXUNAnacs npu
3HayeHHax p < 0,05). KiHueBi Touku aHanisyBanm LMSXoM
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 Mmpt.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.

MMigeuwennin AT nig Yac oghicHOro BMIPIOBaHHS 3apee-
ctpyBarmy 25,6 % nauienTis | rpynu, 37,2 % oci6 Il rpynu,
35,7 % xBopux IIl rpynu. PisHuus 3a LyMm nokasHukamm
Mix rpynamu HesiporigHa (p > 0,05).
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Pi3Huus Mix NOLUMPEHICTIO CTEHO3yoBarbHOMO ate-
POCKIIEpO3y eKCTpakpaHianbHWX Biaainis bpaxiouedanbHux
apTepin Takox HesiporigHa (p > 0,05).

3a pesynbratamm 0QHOAKTOPHOrO PaHroBOro Awc-
nepcHoro aHanisy Kpyckana—Bonica, nokasHuk ctaHy
AjacTonivyHoi yHKLiT MaB BIipOrifHMI BMNAVB Ha 3aranbHy
KinbkicTb G6anis 3a wkanoto MMSE (p = 0,0002).

AHani3 aKkTopiB pU3nKy BUHWUKHEHHSI KOTHITUBHOI
ANCyHKUIT 3a nokasHukamu wkanu MMSE noka3sas:
BIPOTiAHICTb PO3BUTKY KOTHITUBHOT AUCYHKLT HanbinbLue
nigeuLlyBanacs B pasi 30inbLuieHHs 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 KOrHITMB-
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, TpmBanictb CC3,
KiNbKICTb POKIB OCBITW, CTATyC KypiHHS, NPUAMaHHS cTa-
TuhiB, CAT, [JAT, piBeHb 3aranbHOr0 XonecTepuHy, piBeHb
HbA1C, iIMMJILL Ta iHgekc o6’emy M1, nicnst BUKMIOYEHHS!
CTaTUCTUYHO HE3HAYYLUMX i HEeiHOPMATUBHUX TiNbKK
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
cTaHoBunm 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, iHcyneT, possutok O, rocnitanisavist 3 npusogy
noripweHHs nepebiry CH, npouenypa peeackynspuaadii
KOpOHapHuX apTepiii. CepeaHs TpUBanicTb CIOCTEPEXEHHS
craHoBuna 734,0 + 66,9 aHs B nepLwin rpyni, 740,0 + 55,8
AHa y ppyrin, 703,0 £ 64,3 gHa y Tperin rpyni. CepeaHst
TPUBANICTb CMOCTEPEXEHHS BIPOrigHO He Bigpi3HAnach
(p > 0,05).

3a pesynbratamu, Lo HaBeaeHi B mabnuyi 1,y nepLuin
rpyni 3apeecTpysanu OAWH BUNAgok cmepTi (2,6 %) Ta
oovHTIM (2,6 %), 4 Bunapgku rocnitanisavii 3 npusogy HC
(10,3 %), oguH BuNapok 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 nokasHvkm y apyrivi rpyni: 2 (4,7 %), 3 (7,0 %),
12,3 %), 24,7 %), 247 %), 24,7 %), 24,7 %),y
Tperin 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 LOCArNM KIHLEBOT TOYKW, BUSIBUNACH Biporia-
HOIO L0 BUMaKiB noripLeHHs 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 NepLLOO
(x*= 7,05, p = 0,008)iapyroto (x> = 8,02,p = 0,005).

[Insi BU3HAYEHHS MPOrHOCTMYHOI 3HauyLwocTi 1] noby-
Aysanu kpuey KannaHa—Meepa oo cvepri, Bunagkis M,
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Tabnuus 1. Bincotok nauieHTiB, Siki AOCATYN KIHLUEBIX TOHOK 3anexHo Big rpynu 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 % [n % [0 (% rpynu O BusiBMNM cTatucTUuHO BiporigHi (x2 = 9,9,

CwiepTb BiA yoiX npu-uk ! 26 % 2 47 % 36 % p = 0,007) po3GixHocTi kpusmx KannaHa—Meepa L40f0
UL . 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 (x2 = 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 BignosigHo) (puc. 2).
He BusBWUnK BiporigHi po3dixHocTi kpueux KannaHa—
Meepa 3anesxHo ig rpynu [ wopno sunaakis cmepri, M,
Cumulative Proportion Surviving (Kaplan-Meier) HC, iHcyniTy, npoLieaypu pesackynsipusaLii KOpoHapHIX
o HeleHaypoBaHi  + LleHaypoBaHi aprepiit (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 MOPYLLEH.
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 KOTHITMBHNX QYHKLA.
Y LUbOMY AOCRIMKEHHI NiATBEPIXKEHO TAKOX, LLIO 3 MOripLLeH-
03 HSIM AiacToriYHOT CPYHKLIT NigBMLLYETLCS MiNEPIHTEHCUBHICTD
02 6inoi pe4oBMHM ronoBHOTO MO3KY 3a pesynsratamu MPT.
01 — Toynal . y CV.I.CTeM?:I'VILIHOMy ornagi [12] noxgsal-lllo BMNMUB [0-
- Tpynall KniHiyHoi ctagii A Ha po3suTok cuctonivHoi CH, a B go-
00 Mpyna il CnimkeHHi [13] BusiBneHo, Wwo [1[] Takox BNAMBae Ha pusnk
01 L ! ! ! ! ! ! ! ! ! rocnitanisadii 3 npuBoay noripieHHst nepebiry cepLeBoi
0 100 200 300 400 500 600 700 800 900 1000 HELOCTATHOCTI. Halli AaHi LLOA0 NPOrHOCTUYHOTO 3HaYeHHS
Hac Oy BUHVKHEHHI nepLuoro enisogy dibpunavii nepeacepab
nigTBepaeHi B pobori [14], xo4a OCHOBHWM NapameTpoM,
Puc. 1. Kpusa Kannana-Meepa nig qac aHaniay kiHLesoi Touku (M) y xsopux Ha IXC 3anexHo 3a SKUM BU3HAYanM HasBHICTb i BUpaxeHicTb [ y LboMy
Bin rpynu A, [ocTimpKeHHi, ByB nokaaHuk E/A.
Y BOCRigKEHHI, WO 3AINCHUAN, HE BUSIBUNW BIpOrigHUIA
Cumulative Proportion Surviving (Kaplan-Meier) BNMVB aHi CTaHy AiacToniuHoi dhyHKLi, aki nokasHka THIILL
© Heuenayposari  + Liersyposani Ha CMepTHICTb, Xoua B GinbLIOCTi AOCHiMKEeHb 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], — pisH1MK nigxogamm 4o OLiHIOBaHHS AiacTo-
. NiYHOT AMCAYHKLIT, i rpapaLit y cTaTCTUYHUX aHanisax.
06
BUCHOBKM
00 1. BusiBunmn cTatucTMyHO 3Havywmin snnve O[] Ha
04 PO3BUTOK KOTHITUBHIX NOPYLUEHb Y NaLjieHTis 3 IXC. Puank
03 PO3BMTKY KOTHITUBHIX MOpYLLEHb 3a Wwkanoto MMSE Hai-
02 GinbLue niaBMLLYBaBCA B pasi 3poCTaHHs nokasHuka THIILL
' (BLL6,03,95 %[12,32-15,69,p = 0,0002), a 3a wkanot
0,1 — [pynal MoCA nigBuLLyBaBCS Tinbkv 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 MHOXWHHOI TOTiICTUMHOI pe-
-0,1

rpecii, ceper YMCTeHHNX haKTOPIB PU3NKY TiNbKM MOKa3HWK
THILW BiporigHo BNNMBaB Ha 3ararnbHy KinbkicTb Ganis 3a
wkanoto MMSE (BLLI1,28,95 %[l 1,11-1,47;p = 0,0007).

3. AHanisytoun BCi KiHLEBI TOUKM 3aneXHO Bif rpynu
00, BASIBUNM CTATUCTUYHO BIpPOrigHi PO3BIXKHOCTI KpUBMX
KannaHa-Meepa Liogo po3suTky chibpunsuii nepeacepab

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

Puc. 2. Kpusa KannaHa—Meepa nig vac 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 AM3aMH 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-
HeHVX dhopmax iLemiyHoi xBopobu cepus (IXC).

Marepianu Ta metoan. BukoHanu petpocnekTusHuin aHania aaHux EKI y 100 BunagkoBux nauieHTiB BUCOKOTO pU3MKY 3
ycknagHeHumm dpopmamu IXC, kM 34iRCHUNM onepaTuBHe BTpyYaHHs Ha 6a3i 1Y «HauioHanbHUi iHCTUTYT cepLieBo-CyauHHOT
xipyprii imeHi M. M. Amocosa HAMH Ykpainuy» y 2009-2019 pp. Yci xBopi rpyni SOCRIgKEHHS Mani BUCOKUIA PU3NK BUHUKHEHHS!
yCKNagHeHb i neTanbHocTi — 3a wkanoto EuroSCORE Il nauienTtyn B cepegHbomy manu puank 8,60 % (Big 5,02 % 8o 39,38 %).

Pesynitatu. MocTiHapkTHa aHeBpuama nieoro wnyHodka (AJILL) nokanisysanack y nepeaHbO-NePETUHKOBIN AinsHLi NiBOro
wnyHouka (ML) y 94 (94 %) Bunapkax, aHeBpu3ma 3apaHb0-6a3anbHoro Bigainy JILL (3BAJILL) piarHocToBaKa y 6 (6 %) navlieHTis.
MitpaneHa HegocTatHicTb (MHE) BusiBneHa y 8 (8,5 %) nauienTis i3 nepenHboto AJLL, 2 (33,3 %) Bunagkax 3BATILL. Tpuctynkosy
HepocTarTHicTb (THA) aiarHocTyBanm y 4 (4,2 %) nauieHTis i3 nepeaHboto AJLL, nocTiHhapKTHUI AedeKT MiXKLLMYHOYKOBOI NEPETUHKN
(AMLLTM) Bepudpikysanm y 2 (33,3 %) xBopux i3 3BATILLL. [liarHocTvka ATILL nepeaHboi nokanisavyii metogom EKI™ xapaktepusyeTtbes
BWCOKOHO TOYHICTIO, creumdivHicTb metogy — 94 %, uytnmeictb — 95,6 %. IHTepnpeTauis EKI™ nicns onepalii nos'sisaHa 3 neBH1Mu
TPYOHOLL@MM, OCKINbKM YacTO BUHMKaOTb HeCreLmaidHi 3MiHM KIHLEBOI YaCTWHM LLNYHOYKOBOTO KOMMIEKCY, Bif, NPaBUbHOMO TPakK-
TYBaHHS SIKUX 3anexuTb TakT1Ka NlikyBaHHs. [Mo3nTneHy anHamiky EKT, a came noninlweHHs BHYTPILLHLOLLITYHOYKOBOI NPOBIAHOCTI
Ta nosBy 3y6us R y BingeaeHHsix |, avl, V2-V6, BusHaumnu y 66 (66 %) nauieHTis, BigcyTHICTb AnHamikn —B 11 (11 %), sk npasuro,
Yy XBOPWX i3 MOBHOK Briokazoto nisoi Hixkku nyuka ica (MBJHMI), cyxuit nepukapauT |-l cTagii 3apeectpysanu y 23 (23 %) ocib.

BucHoBku. EKI™ 30epirae cBoe 3HaueHHs!, 3anuLIaeTbes iIHOPMATUBHIM i JOCTYMHUM METOAOM Yy CyYacHii Kapgionorii.
MpaswnbHa iHTepnpetauis EKI™ o onepauii fonomarae ouiHUTY BUXIAHY TSKKICTb CTaHy, @ B paHHbOMY MicnsionepauinHomy
nepioai CBOEYaCHO ckoperysaTtyi 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 |,
avl, 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
Hwemuueckou 60Ae3HM cepaLa

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

Llenb paGoThl —npoaHan13npoBats MHPOPMATUBHOCTbL M 0COBEHHOCTH NEPUONEPALIMOHHON ANHAMUKI SNEKTPOKAPANOrpaMMbl
MpY OCMOXHEHHbBIX hopMax miLemmyeckon bonesnu cepaua (MBC).
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Marepuansi n metoabl. MpoBeaeH peTpocnekTvBHbIA aHanua AanHbiX OKI y 100 cnyyaliHbIX 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
MMENY BbICOKMIA PUCK BO3HUKHOBEHWS OCTTIOXHEHUI 1 neTanbHOCTH — o Lwkane EuroSCORE |1y nauveHToB B cpeaHeM oTMeyeH
puck Ha ypoHe 8,60 % (ot 5,02 % fo 39,38 %).

Pesynktartbl. [NocTuHapkTHas aHeBpu3ma NeBoro xenynoyka (AITK) nokanusosanack B nepeaHe-neperopogoqHoii obnactm
nesoro xenyaouka (DK) B 94 (94 %) cnyyasx, a aHeBpu3ma 3agHe-6asaneHoro otaena JK (3BAIXK) amarHoctupoaHa y 6
(6 %) naumeHToB. MutpansHas HegoctatouHocTb (MHA) obHapyxeHa y 8 (8,5 %) naumeHToB ¢ nepeaHen AIDK, B 2 (33,3 %)
cnyyasx 3bAJDK. HepoctatouHocTk TpexcTBopyaToro knanaxa (THaA) anarHoctuposaHa y 4 (4,2 %) nauueHTos ¢ nepeaHen AJLL,
MOCTUHEAPKTHBIN AedekT MexokenynoqkoBow neperopoaki (OMXKIT) BepudpmumposaH y 2 (33,3 %) 6onbHbix co 3BAJDK. Oua-
rHocTuka AJDK nepeaHei nokanuaauum metogom SKI™ xapakTepuayeTcs BbICOKOW TOUHOCTbIO, CneundmnyHocT Metopa — 94 %,
yyBCTBUTENBHOCTL — 95,6 %. WHTepnpeTaums SKI™ nocne onepauun cBsidaHa ¢ onpeaeneHHbIMU TPYAHOCTAMM, Tak Kak 4acTto
BO3HMKAIOT HECTIELIM(NYECKME M3MEHEHMNS KOHEYHO YaCTW XEemyA04KOBOrO KOMMIEKCA, OT NPaBMITbHON TPAKTOBKMW KOTOPbIX 3aBUCUT
TaKTUKa NeveHs. MosutueHas anHamuka OKI, a MMEHHO ynyulleHue BHyTPYKENYA0UKOBON NPOBOAMMOCTY 1 NOsiBREHNE 3y6Lia
R B otBegenusx |, avl, V2-V6, otmeveHa y 66 (66 %) naumeHTos, otcytcTeme auHamukn — 11 (11 %), kak npasuno y 6onbHbIX ¢
nonHor 6riokanoi neBor Hoxku myyka Mca (MBJTHIT), cyxoi nepukapauT II-Ill ctagnm anarHocTvposaH B 23 (23 %) cryyasx.

BbiBoabl. K™ coxpaHsieT cBoe 3Ha4eHne, 0CTaeTCst IHGOPMATUBHBLIM W AOCTYMHLIM METOAOM B COBPEMEHHO KapAMOMOrvu.
MpaBunbHas nHTepnpetauns K 4o onepaLymm MOMOraeT OLEHNUTb UCXOLHYIO TSHKECTb COCTOSHIS, @ B paHHEM rocreone-

paunoHHOM nepunoge CBOEBPEMEHHO OTKOPPEKTUPOBATL Tepanuto U TakTUKY BedeHUA.

XipypriyHe nikyBaHHS NPIOPUTETHE Y BEAEHHI NaLieHTIB 3
ycknagHeHumm coopmamm IXC [1-4]. Yenix uporo nikyeaH-
Hs1 — GaratohakTOpHWIA MPOLIEC, 3aNeXNTb He TiNbKW Bif
AKOCTI XipypriYHOi TEXHiKW, ane i Big piBHs nepionepaLinHoi
ZiarHoCTUKK. Hessaxatoun Ha Te, LLO 3 KOKHIUM POKOM 3'siB-
NAOTLCA Ta YAOCKOHAIOTLCA HOBI METOAYM Bidyanisallii,
ak-ot MPT [5], speckle-tracking EXO KT [6] Towo [7-12],
ki MaKOTb CYTTEBI NepeBarv Hag TPaaULINHIMKN MeTogaMM
(yHKuioHanbHOI AiarHocTuku, EKIM 3anuwaeTbes Haino-
LUMPEHILUMM, HaZiHAM | OCTYMHAM METOAOM OLHIOBaHHS
CTaHy Miokapga [13-15].

[NepLunin BUCHOBOK, Sk OTPUMAE NaLlieHT kapaioxipyp-
riyHoro crauioHapy, — ue EKI-BUCHOBOK, Lo Le A0 Bidyani-
3aliiHUX Ta iHBA3IMHMX METOAUK JOMOMOXeE AiarHoCTyBaTh
aHeBpU3My MIBOrO LUMYHOYKA, iLLeMiYHy kapgiomionarito,
rinepTeHsito Manoro kona KpoBoobiry Ta iHLWi naTonorivHi
cTaHn. MoHiTopuHr EKI™y AvHaMmiLLi BUKOHYHOTb i Micrs Xipypriy-
HOro BTpYYaHHs1, 60 Take AOCMIMKEHHS A€ 3MOry CBOEYACHO
CKOpEryBaTI Tepanito, BUSHAYNTUCS 3 TaKTVKOHO NiKyBaHHS.

Ycknagreni copmm IXC po3suBaoTbCst y pasi He-
CBOEYACHO AiarHOCTOBAHOrO TPaHCMYparnbHOro iHGhapKTy
MioKapAa, BHacnigoK Yoro nauieHT He oTpUMye SKiCHY
Joromory, Lo nepenbayae perackynsipusauiio Miokapaia
B pamMKax TepaneBTUYHOTO BikHa.

MeTa po6otu

lNpoaHanisyBaTu iHhopMaTUBHICTL Ta 0COBMMBOCTI Nepi-
onepavifnHoi AMHaMIkv enekTpokapaiorpamu Npu ycknag-
HeHmx popmax IXC.

Marepianu i MeToAH AOCAIAKEHHA

BukoHanu petpocnektuBHun aHani3 gadux EKI y 100
BMMNAZKOBWX NALIEHTIB BUCOKOTO PU3MKY 3 YCKITaAHEHUMM
chopmamu IXC, sikum 3giicHnnv onepaTnBHE BTPyYaHHs Ha
6a3i 1Y «HaujoHanbHWit iHCTUTYT CepLEeBO-CYANHHOI Xipyp-
rii imeHi M. M. Amocoa HAMH Ykpainu» y 2009-2019 pp.
Yci nauieHTn rpynn BOCTIMKEHHA Manu 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-
JEeHHAX JO 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 MOXIMBICTIO 0BYMCTIEHHS CEPEeaHLOro
3HaYeHHs Ta noxvbku cepepHboi BennyuHn. CtatnuctuiHe
onpauoBaHHs aHWX BUKOHAMKM 3a AOMOMOrOK naketa
nporpam Statistica for Windows 10.0.228.8 (StatSoft Inc.).
Po3nogin 03Hak B3Ha4Yanu 3a gonomoroto kputepito La-
nipo-Binka. BukopncroBysanu t kputepint CTologeHTa Ans
HesanexHux Bubipok. BigMIHHOCTI BBaXanm cTaTncTiHoO
3Havywwmmn npu p < 0,05.

Pe3yabtati

PetpocnektvBHuin aHanis ganux 100 nauieHTis, rocni-
TanisoBaHux 3 ycknagHeHumu cdopmamu IXC, nokasas:
nocTiHdapkTHa aHeBpu3ma niBoro wnyHouka (AJLL)
nokanisyBanacb y nepegHb0-nepeTUHKOBIN AinsHui NiBoro
wrnyHouka (MWL) y 94 (94 %) Bunapgkax, aHeBpuaMa 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 AJILL,
NOCTIH(aPKTHWI AedeKT MIKLLIYHOUKOBOI NEPEeTUHKM
(OMLLIT) Bepudikysanmn y 2 (33,3 %) xsopux 3i 3BATILL.
MMogin nauieHTiB 3 ycknagHeHmn oopmamu IXC HaBegeHo
Ha puc. 1.

[JoonepauiiHy EKI-giarHoCTUKy BUKOHamu 3a CTaH-
LapTHUMM KpUTEPISIMA 3 aHani3oM pUTMy, YacTotu, AV-npo-
BIJHOCTi, NOMNOXEHHSI eNEKTPUYHOI OCi cepus, rinepTpodii
LUYHOYKIB | nepeaceprb, HassBHOCTI MOPYLLEHb MPOBEAEHHS
Mo Hixkax nyyka lica, pybuesnx 3miH, rinepTeHsii manoro
kona kpoBoobiry. OcHoBHi faHi EKT nig yac HapxomkeHHs
nauieHTiB 3 ycknagHeHummn copmamm IXC HaBegeHi B
mabnuui 1.

[JiarHoctuka AJILL nepeaHboi nokanisadii MeTogom
EKI™ 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 JILL B aHamHesi (puc. 2). EKI-o3Haku Tpom-
6oBaHoi AJLL (nateHT Ykpainu Ha BuHaxig Ne 77808 Big
15.01.2007 p.) BMCOKOIH(hOPMATMBHI Ta NiATBEPMKYIOTHCS
nig yac onepauii y 89 % Bunapkis.

3a ganummn EXO KT, nig yac rocnitanisauii cepegHsi
(hpakuis Bukmay nisoro wnyHouka ($B J1LL) ctaHoBMna
37,1 % (Bip 24 % 0o 58 %), KiHLeBO-AiacToNiYHMIN 06'eM
(KOO) NI — 234 mn (Big 102 mn go 430 mn). AHeBpur3my
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 %, CepenHili TUCK y NereHeBii
aptepii —47,1 MM pT. CT.

Yci naujieHTV rpynu AOCMimKEHHS! Marnu BUCOKUIA PU3NK
BUHUKHEHHS YCKMaZHEeHb 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-
KaHCBKOIO Lkanot STS cepepHili puank 3aXBOPIOBaHHS Ta
cmepTHocTi ctaHoBuB 13,5 %.

BHyTpilwHboaopTanbHy 6anoHHy KOHTpanynbcaLito
BCTaHOBUMM 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 cibpunauii. CepepHin
yac nepdyaii ctaHoBuB 110 XBUNWH, Yac NepeTUCKaHHS
aoptv — 75 xBunuH. Pesekuito anespuamu JILL (PAJILL)
BuKoHanu 95 (95 %) nauieHtam, y 5 Bunagkax, konu Big-
CyTHin Tpom603 nopoxHuHmM JILW, PATIL He BMKOHYyBanwu
y 3B'A3KY 3 BUpaxeHuM cnavikosum npouecom — 1 (1 %),
manum 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 KrnanaHa Kinblem, y 4
(4 %) — WOBHY NNAcTUKy TPUCTYNKOBOIO krnanaHa. Tpusa-
NiCTb LTYYHOT BEHTUNALLiT NereHb B CepeaHLOMY CTaHoBMUNa
7,8 roguHm (Big 5 po 54 roguH).

IHTepnpetauis EKI nicns onepadii nos’s3aHa 3 nesHu-
MM TPYAHOLLAMM, OCKINIbKI YaCTO BUHWKaOTb HecneLmdidHi
3MiHW KiHLEBOI YaCTUHM LUMYHOYKOBOMO KOMMMEKCY, Bif
MPaBUITbHOTO TPAKTYBAHHS SIKVX 3aMeXUTb TaKTVKa NikyBaH-
HS, @ iHoAj 11 HeoBXiOHICTb B eKCTPeHilt wyHTorpadii. Tak,
npuumrHoto enesaLii cermenTta STy nepLuy o6y Moxe GyTu
Cyxwi nepukapavT | cTagii v cnasm BHYTPILUHLOT rpyaHOT
aptepii. O3Haku «OrnyLweHoro» Miokapaa PeecTpyoTb
nicns G6araToCyAMHHOIO LUYHTYBaHHS. locuneHHst iwemii
Miokapza CBiguMTb NpO HEMOBHY peBackynsipusaLiio yuu
Mepepo3nogin konatepansHoro KpoBoobiry. BuHUKHEHHS
LIMPKYNAPHOTO iHpapKTy Miokapgda noB’si3aHe 3i 3BYXeH-
HSM JUCTanbHOro KiHus aHactomosdy go MMLUI JIKA um
HasIBHICTIO MiOKapAianbHOro «MICTOYKa» HIKYE 3a LUYHT.
IrHopyBaHHS IHTpamypanbHOro xofdy BiHLEBOI apTepii —
yacTa npuyMHa noripLUeHHs BiHLEBOro KpoBoobiry nicns
LUYHTYBaHHS1. Y CyMHIBHVX BUMagKax HeoDXigHMI KOHTPOSb
cepLeBnx PepMeHTIB.

Original research

Tab6nuus 1. Jani EKT nauienTis 3 ycknagHeHumn coopmamu IXC
nia Yyac HaaXOMKEeHHs!

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

CuHycoBWiA pUTM 88 (93,6 %) 6 (100 %)
DibpUNsALis/TPINOTIHHA Nepencepab 5(5,3 %) 0(0 %)
HopmanbHa AV-npoBigHicTb 87 (92,5 %) 5(83,3 %)
CkopoyeHa AV-npoBiaHicTb 1(1,06 %) 1(16,6 %)
Momipra ML 89 (94,6 %) 4 (66,6 %)
Bupaxena ML 2(2,1%) 0(0 %)
lMepenHbo-BepXHii NiBuiA remibnok 7(74 %) 0(0 %)
HNBNHMT 3(3,1%) 0(0 %)
MBMHAT 5(5,3 %) 0(0 %)
HNBMHM 1(1,06 %) 0(0 %)
nBnHNT 2(2,1 %) 0(0 %)
BichacumkynsipHa 6nokaga 3(3,1%) 0(0 %)
EKI™ o3Haku Bucokoi nereHeBoi 21(22,3 %) 4 (66,6 %)
rinepTeHaii

MoctiHdapkTHi pybuesi aviHu miokapaa 89 (94,6 %) 6 (100 %)
OsHakn ANLL 87 (92,5 %) 2(33,3%)
OsHaku Tpombosy AL 45 (47,8 %) 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 naviexTis 3 ycknagHeHnmm doopmamu IXC.

:._"I'- ;

Puc. 2. EKT nauienTa K. i3 nepeaHb0-nepeTMHKOBOK aHEBPK3MOHO MIBOTO LLIMYHOYKA.
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Tabnuus 2. MonosHi EKI™ BcHoBky B nepluy foby nicns onepauii

OcobnusocTi EKI KinbkicTb ( %)

Puc. 3. EKT y rpyaHux BifBeAeHHSX
nauieHTa LU, nicns pesekuii aHeBpu3mm

= o1 T~ niBOrO WAYHOYKA 3 NPOTE3yBaHHAM
MiTpaﬂbHOrO KnanaHa.
- -
— N M
IS I 0
N O I i e

TpinoTiHHs nepencepab BuHuknn B 19 (19 %) ocib, B 1 (1 %)
naujeHTa BUHWKNA LUNyHouKoBa Taxikapgis, y 8 (8 %) —
LUNyHOYKOBa ekcTpacwucTonis (puc. 3),y 2 (2 %) — cnab-

KicTb CuHycoBoro By3na, y 3 (3 %) — iwemis miokapaa, B
1 (1 %) — 03HaKM LMpKynSpHOro iHdapkTy Miokapaa, B 11
(11 %) — cyxwin nepukapguT | cTagii, y 3 (3 %) 3apeectpy-
BasV BUHWKHEHHS MOBHOI Grokaay nisoi Hixku nyyka lica,

lMosuTneHa AnHamika EKI 15 (15 %)
BincyTHicTb anHamikn EKI 10 (10 %)
«OrnyLeHni» miokaps 15 (15 %)
[MocunerHs rinokcii Miokapaa 16 (16 %)
Cyxuit nepukapauT | ctagii 11 (1 %)
DibpunsLis/TPINOTiHHS Nepencepab 19 (19 %)

LLinyHo4koBa ekcTpacucTonis (
ApUTMOreHHa roToBHICTb Miokapaa (
BWHYKHEHHs! NnepeaHbO-BEPXHBOTO MiBOTO remibroky 5(5
lwemis miokapaa 3(3 %)
BuHukHeHns MBJHMT

%)
5%)

%
0

)

3
AV-6riokaga | ctynens 2
MosHa AV-6rokaga 2
Tpanautopra MBIHMT 1
TpaHautopHa HBIMHMI 1
LLInyHoukoBa Taxikapais 1
LinpkynsipHuii iHdbapkT miokapaa 1

Ta6bnuus 3. [liarHocTM4Ha LiHHICTb METOAIB (OYHKLOHANBHOI fiarHoCTHKN
y Bepudikauii ycknagHeHux popm 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.
Mpu4mrHOI0 NOpPYLLIEHb PUTMY CEpPLS B NALEHTIB rpynin Ao-
cnigxeHHs 6yB He TiNbK1 enekTponiTHUIA ancbanaHc, ane
1 MaHinynawii Ha knanaHax cepus, LU0 BUKIMKaoTb HABpsK
NPUNErNINX CTPYKTYP NPOBIAHOT CUCTEMU.

Min yac aHanisy EKI™ y paHHboMy nicnsonepavitHomy
nepioai noauntmeHy auHamiky EKI™ cnoctepiran B 15 (15 %)
nauieHTis, BiacyTHs anHamika EKI y 10 (10 %) Bunagkax,
apuTMOreHHa roToBHICTb Miokapaa 3achikcoaHa B 5 (5 %)
XBOPYX, «ornyLueHnin» miokapa -y 15 (15 %), nocuneHHs
rinokcii miokapga — B 16 (16 %), napokcuamu cibpunswi/
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1 (1 %) — tpanautopHoi MBHMN, B 1 (1 %) — TpaH3u-
TopHoi HBEJTHII, BUHWMKHEHHS nepeaHbO-BEPXHLOTO NIBOr0
remibnoky BusHaunnm y 5 (5 %) sunagkax, AV-6rokagy |
cTyneHs —y 2 (2 %), nosHy AV-6nokagy -y 2 (2 %). lo-
noBHi 3miHu Ha EKT"y nepuy Ao6y nicns onepadii HaBeaeHi
B mabnuuji 2.

CBoevacHa kopekuis Tepanii Ta TakTUKWM BeOEHHSI
nauieHTiB Ha nigcTaBi 3agikcoBaHux 3miH EKI™ gae amory
CyTTEBO MONINWNTK Mpouec NikyBaHHs. CepeaHin yac
nepebyBaHHs NaLieHTiB 3 ycknaaHeHnMn coopmamu IXC y
BipAineHHi iHTeHcBHoi Tepanii —3,4 nobm (sin 2 oo 11 4ib).

Mig yac aHaniay EKI" nepen unncyeanHsam y 97 (97 %)
nauieHTiB 3adikCyBanm CUHYCOBWIA PUTM, NOAOBXEHHS
inTepsany PQ cnocTepiranny 3 (3 %) Bunagkax, BKOPO4eH-
Ha —B1(1 %), ®M -y 3 (3 %). Mo3nTneHy AnHamiky EKT,
a came NoninLweHHs BHYTPILLHBOLLITYHOYKOBOI MPOBIAHOCTI
Ta nossy 3y6us Ry BiaseageHHsx |, 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).

HesBaxatoun Ha BUXigHY TSKKICTb MaLieHTiB i NporHo-
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 DocTynHux mxepenax (axoBoi NitepaTypu He BUSIBUMN
JocnimkeHHs, ki 6 getanbHO BUCBiTNoBanu ponb EKM-gi-
arHocTukV B nepionepaLiiHoMy nepioai KapaioxipypriYHux
yTpy4aHb. Lle noB’si3aHo 3 N0sSIBOK HOBYX Cy4aCHUX METOLLIB
Bi3yanisaLlii.

MpoaHanisyBaBLLM AaHi NaLieHTiB 4OCAIAHOI rpynK, 3i-
CTaBWM TOYHICTb BepudikaLlii aHeBpX3M NIBOTO LLMYHOYKa

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



3a gonomoroto EKI™ ta EXO Ha goonepauiiHomy etani 3
onepaviHummn 3Haxigkamu. JiarHocTuka AT nepegHboi
nokanisauii, a Takox TpomM603y MeTogom EKI™ nepesepluye
EXO KT, ane 3BAJILL noraHo ZiarHOCTyeTbCS 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 gaHux EKT ta EXO 3 iHTpaone-
paLiiHMK 3HaxXiaKamm B iarHOCTUL yCKNagHEHUX hopM
IXC HaBeneHe B mabnuy; 3.

He MeHL Baxn1Be AnHamivHe enekTpokapaiorpadivHe
CrOCTEPEXeHHs 3a CTaHOM NaLlieHTa B nicnsionepaviiHomy
nepiogi. HesHauHi, Ha nepumn nornsg, amiin EKI™ ictotHo
BNNMBAKOTb 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
HEHBa3WBHUX METOAMK, 3aBASKM YOMY MOXHA CBOEYACHO
3MIHUTY NiKyBaHHS Ta 3ano6irT1 BUHUKHEHHIO YCKIaaHeHb.

BucHoBKH

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

2. MNpasunbHa iHTepnpeTauis EKI go onepadii go-
romarae OLHWATW BUXIOHY TSXKKICTb CTaHy, @ B paHHbOMY
nicnsonepavinHoMy nepiofi — CBOEYaCHO CKoperyeaTu
Tepanito Ta TaKTUKy BEOEHHS.

lMepcnekTnBM noganbLKMX AocnimkeHb. [NaHyeTbes
NOpPIBHANBHE OLLIHOBaHHS NepionepaLlinHoi auHamiku EKT i3
Cy4acHUMM MeTofaMu Bidyanisauii B kapgioxipyprii.
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0co6AMBOCTI CTPYKTYpPHO-reoMeTpuuHOi nepebyaosu cepus

Ta 3MiH AiaCTOAIYHOro HaNnoOBHEHHA cepLiA Y XBOPUX Ha XPOHIUHY cepLeBy
HeAOCTaTHICTb iLLeMiYHOro reHesy 3i 3HWKEHOI PppaKLiE0 BUKUAY
AiBOr0 LIAYHOYKA

B. A. AMceHKko*

3anopi3bknii AepxaBHWUI MeAUUHWI YHIBEpCHTET, YkpaiHa

XpoHiyHa cepueBa HegocTaTHicTb (XCH) nigupye cepen cepLeBo-CyauHHNX 3aXBOptoBaHb. [MatonoriyHe pemogentoBaHHs cepust  Karouosi cnosa:
NoeAHye NpoLecy rinepTpodii Ta Aunartavii Moro NOpPoXHH, € OCHOBHOKO NPUYMHOK NPOrPECYBaHHs CEpPLEBOI HEAOCTATHOCT, @ cepLleBa

OT)Xe BUCOKOI KapgianbHoi cMepTHOCTi, 0cobnneo y xBopux Ha XCH 3i 3HuxeHoto copakuieto Bukuay ($B) nisoro winyHouka (JILW).  HeaoctaTHiCTb,
[Monpw BenuKy KinbKicTb [OCTIZXeHb, L0 NPUCBSMEH] BUBYEHHIO OCOBNMBOCTEN CTPYKTYPHO-TEOMETPUYHOI NepedynoBm cepusi,  CepLeBUit BUKUA,
3MiH CUCTOMIYHOI Ta fiacTonivHOI PyHKLT LWyHOUKIB y xBopux Ha XCH, Lie NUTaHHs OCTAaTOYHO He BUPILLEHO. PEMOAENOBAHHA

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

HOTO r'eHesy 3i 3HikeHoo B J1LL.

. . . . ) \ . 3anopisbkuit
Marepianu Ta MeToau. Y focnigxeHHs 3anyuunu 79 (49 vonosikis, 30 xiHOK) xBopux Ha XCH iLUEMIYHOTO reHesy 3i BHWKEHOIO  yenuupmii 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). pynK 3icTaBHi 3a BiKOM, CTaTTO, 3pOCTOM, Baroto, MIIOLLE0 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 ©B JLL nepesasarny Taki nokasHiku: KOP Nl Ha 18 % (p = 0,001), KOO Nl Ha45,8 %  vadm.d22@gmail.com
(p = 0,001),iHpekc KOO NIl Ha 44,6 % (p = 0,001), KCP W Ha44,9 % (p = 0,001), 3agHboi ctiHku Il 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 CTiHKW. Y xBopux Ha XCH iLue-

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

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

28 % - «nceBpoHopMarbHey), 36inblerHs y 2,3 pasa (p = 0,001) nokasHuka E/e’ megiansHoro ibpoaHoro KinbLst MiTparnibHOro

knanaHa (MK), Ha 35 % (p = 0,014)iHaexcy o6’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 NEreHeBilt apTepii.

BucHoBku. CTpykTypHO-reomeTpuyHa nepebyaosa NiBoro LwnyHouka y xsopux Ha XCH ilemiyHoro reHesy 3i sHimkeHoto B
JILU BinbyBaEeTbCs LWNSXOM 30iNnblIEHHSt MacK Miokapaa BHacnifok NOTOBLLEHHS CTIHOK i Aunarawii 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 petwuToto TuNiB reomeTpii J1LLL. MopyLweHHs AiactoniyHoro
HanoBHeHHs JILL (25 % — «pecTpukTuBHEY», 28 % — «NCEBLOHOPMAIbHE») 3yMOBMEHE ICTOTHUM 3POCTaHHSM 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 (36inbLueHHs B 1,5 pa3a (p = 0,002) cepenHborotas 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 HaNOAHEHHUA cepALa Y 60AbHbIX XPOHUYECKOH
cepACYHOM HEAOCTATOYHOCTBIO MLLIEMUUYECKOrO reHe3a Co CHUKEHHON ¢ppakument
BbI6pOCa A€BOr0 XKeAyAOUKa

B. A. AbiCeHKO

XpoHuueckas cepaeyHas HeocTatouHoCTb (XCH) 3aHMaeT nuavpyroLLme No3uLmmn Cpeam CEpAeIHO-COCYaNCTbIX 3aborneBaHuil.
[NaTonornyeckoe peMoaenMpoBaHme cepaLa 0GbeaHSET NPOLECCH TUNEPTPONM W AnnaTaLmm ero NorocTel, SBNSIETCS OCHOBHOM
MPUYMHOI NPOrPECCMPOBaHNS CEpLAEYHO HELLOCTATOMHOCTU W, Kak CTIEACTBUE, BbICOKOW KapanasnbHON CMEPTHOCTH, 0COBEHHO Y
6onbHbIx XCH co cHimkeHHoM dpakumeit Boibpoca ($B) nesoro xenyaodka (JK). Hecmotps Ha Bonbluoe Konu4ecTBo uccnepo-
BaHWI, NOCBSILLEHHbIX U3y4EHWI0 0COBEHHOCTEN CTPYKTYPHO-TEOMETPUYECKOV NEPECTPOIIKM CEpALA, UBMEHEHMIA CUCTONMYECKON
1 AMacTonnyeckon yHKLMM xenyno4koB y 6onbHbx XCH, 3TOT BONPOC OKOHYATENbHO HE PeLUEH.

Llenb paboTbl — 1ccrneaoBaTth U3MEHEHNSI CTPYKTYPHO-TEOMETPUYECKMX NMOKa3aTenemn U AMacTonnyeckoi dyHKuMM cepaua y
60nbHbIX XCH Miwemnyeckoro reHesa co cHikeHHon ®B JDK.

Marepuans! u metoabl. B uccnegosanue BkntodeHsl 79 (49 myxunH, 30 xeHLwmH) BonbHbix XCH niwemmyeckoro reHesa co
CHuxeHHon OB, cuHycosbiM putmom, Il A-B cragum, -1V K no NYHA (ocHoBHas rpynna). [pynna cpaBHeHnsi — 90 BonbHbIX
WBC 6e3 npusHakoB XCH (40 (44,5 %) myxumH, 50 (55,5 %) »eHLUmH). Tpynmbl CONOCTaBUMbI MO BO3pACTY, MOMY, POCTY, BECY,
nnoLiaaun noBepxHoCTH Tena 6onbHbIX. Jonnnep-axokapavorpaduyeckoe UccnenoBaHue BhIMONHEHO Ha annapate Esaote
MyLab Eight (Utanus).

Pesynerarbl. Y 60nbHbIX XCH co cHkeHHon ®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 creHkm DK Ha 17,7 %
(p = 0,001), nHpekc maccsl Muokapga JK Ha 66,6 % (p = 0,001) no c¢opmyne Penn Convention n Ha 62,1 % (p = 0,001)
no coopmyne ASE, yBenuyeHue nonoctu npasoro xenygodka Ha 16,1 % (p = 0,010) 6e3 n3meHeHui ToNWMHbI €ro cCBO6OAHO
CTeHK. Y BonbHbIX XCH niemnyeckoro reHesa co cHkeHHoV ®B ocHoBHbIe TUNbl reomeTpun JDK — akcueHTpudeckas (70 %)
1 KOHLieHTprYeckast (24 %) runeptpodoust K. Y 6onblumHcTea 6ombHbIX XCH co cHnkeHHo ®B K oTmeyeHb! 3HaunTenbHble
HapyLLeHus guactonuyeckoro HanonHeHus JK (25 % — «pecTpukTuBHoe», 28 % — «NceBOOHOPMAanbHOe»), yBenuyeHne B 2,3
pasa(p = 0,001)nokasarens E/e’ megnansHoro gmbpoaHoro korbua 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 v B 1,6 pasa (p = 0,0001) cuctonnyeckoro AaBneHns B NIErO4HON apTepun.

BriBogbl. CTpyKTypHO-reoMeTpuyeckast nepecTpoiika neBoro xenynoyka y 6onbHbx XCH niemnyeckoro reHesa co CHIDKEH-
Ho @B JTXK nponcxoguT 3a CHeT yBENUYEHUS MacChl MMOKapaa BCeACTBIUE YTONMLLEHUS CTEHOK M AunaTtauumu ero nornoctu
(yBenunuenune uHgekca KOO /MK Ha 44,6 % (p = 0,001), nHgekca maccsl muokapda JIXK Ha 66,6 % (p = 0,001)) ¢ npeob-
napaHvem akcueHTpudeckon (70 %) n koHueHTpudeckon (24 %) runepTpodun Hag ocTanbHbIMK TUNamu reomeTpumn JHK.
3HaunTenNbHbIE HapyLLIEHWS AMACTONMYECKOro HanonHeHus K (25 % — «pecTpukTuBHOEY, 28 % — «nceBLOHOPMANbHOEY)
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 3aXBOPOBaHb. [MOKa3HWK MOLLMPEHOCTI
XCHy po3BrHeHmX kpaiHax ctaHoBuTb 1-2 % Big Aopocnol
nonynsuii, a B oci6 Bikom >70 pokis 3poctae o 210 % [1].

[aTonoriyHe peMOoAentoBaHHS MiBOTO LUTYHOUKA
(M) — ocHoBHa Mpu4MHa MPOrpecyBaHHs XPOHIYHOT
CepLEeBOi HEAOCTATHOCTI, @ OTXe BUCOKOI KapAianbHoi
cmepTHoCTi, 0cobnmneo y xBopux Ha XCH 3i 3HmkeHoto
®B nigoro wwnyHouka [3]. Mogin xBopux Ha XCH 3anexHo
Bif BenuuuHy ®B J1LL BaxnvBuMiA 3 ornsaay Ha BiAMIHHOCTI
€eTionoriYHUX YMHHKKIB, AemorpadiyHnx 0cobnmBoCTEN,

CynyTHbOI natonorii Ta edpekTUBHOCTI nikyBaHHs [2]. Mig
TepMiHoM pemogentoBanHst J1LLI posymitoTb CTPYKTYpHO-reo-
MeTpuyHi 3miHv J1LL, o noegHytoTh npoLeck rinepTpodii
Ta aunartauii, BHacnigoK Skux 3MIHIOETLCA 0ro reoMeTpis
Ta MOPYLYTLCSA CUCTOMIYHA | AiacToniyHa QyHKuii. Y
LUIMPOKOMY CEHCi PEMOLIENIOBAHHS CepLisi 03Ha4ae NpoLeC
KOMMIMEKCHOrO MOpPYLLEHHS CTPYKTYpU Ta (yHKLUii cepus y
BIAMOBiAb Ha YLUKOMKEHHS NEPEBAHTAXEHHAM UM BTpaTy
YaCTUHW XMTTE3LATHOTO Miokapaa [4]. XpoHiuHil cepLeBii
HEeA0CTaTHOCTI iLIEMIYHOTO I'eHesy NpUTaMaHHUIA LWMPOKUIA
CnekTp 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 ¢ibposy
Miokapaa Ta/abo pybutoBaHHs [5].

[Monpw Benuky KinbKiCTb AOCTIMKEHb, O NPUCBAYEHI
BWBYEHHIO 0CODNMBOCTE CTPYKTYPHO-TEOMETPUYHOI Nepe-
6ynoBu cepus, 3MiH CUCTONIYHOI Ta AiacTONIUYHOI GOyHKLT
LUNYHOYKIB Y XBOpUX Ha XCH, Lie NUTaHHS 0CTaTOYHO He
BUPILLEHO.

Merta poboTu

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

Marepianu i MeToAH AOCAIAKEHHA

[ocnimxeHHs BUKOHaNK Ha KniHiyHii 6asi kadeapy npone-
[EBTVIKN BHYTPILLIHBOT MEAWLIMHI, TPOMEHEBOI AjarHOCTUKN
Ta npomeHeBoi Tepanii 30MY B kapaionoriyHoMy BingineHHi
KHIT «Micbka nikapHs Ne 6» 3MP (m. 3anopixks) Bigno-
BIJHO IO CTAHJAPTIB HAaNexHoI kniHiyHoi npaktukm (Good
Clinical Practice) i npuHumniB enbCiHCcbKOi Aeknapadii.
MpoTokon AOCAIMKEHHS CXBaNEHMIA KOMITETOM i3 BioeTukn
3anopisbkoro AepXaBHOrO MEANYHOTO YHIBEPCUTETY.

Micna 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 o3Hak XCH.

lpynu xBopwWx 3icTaBHi 3a Bikom (68,81 + 11,19
poky npotu 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 BCTaHOBIMIOBanMW 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 BUKOHAMM Ha
anapari Esaote MyLab Eight (Itanisi) 3a craHgapTtHot MeTo-
[JVKOI0 3 BU3HAYEHHSIM 6230BIX NOKA3HMKIB [7]: KiHLLEBO-Aia-
CTOIYHOTO, KIHLEBO-CVCTOMIMHOTO PO3MIPIB NIBOIO LSTYHO4Ka
(KOP, cm; KCP, cm), KiHLieBO-AiacToni4YHOro, KIHLEBO-CUCTORIY-
Horo o6'emiB niBoro 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 IBOTO LLTYHOUKa — A,
iXHboro cniesigHoLLeHHs1 E/A. Bukopuctanu knacudikadiio
Tunie reometpii J1LLI 3a W. H. Gaasch [8].

CraTucTyHe onpautoBaHHs MaTtepiany BUKOHanu
3a gonomoroto 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 apudhmeTuiHe
Ta cTaHzgaptHe BigxunenHs (M + SD). [Ins nokasHwkis,
AKi Manu po3nogin, Wo Biapi3HABCS Bif HOPManbHOro,
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[aHi ONMUCOBOI CTAaTUCTUKN HaBedEHI ik MefjaHa, HKHIN
i BepxHiin ksaptuni — Me (Q25; Q75). KinbkicHi nokas-
HWKW Yy Tpynax nopiBHoBanm 3a kputepismm CTblogeHTa
(ans HopmanbHoro posnoginy osHak), MaHHa-BiTHi (ans
po3noginy 03Hak, Lo BiApi3HAKTLCA Bif HOPMambLHOIO).
FAKicHi nokasHKKK NopiBHIOBanK 3a gonomMoroto X2 MNipcoHa.
CTaTncTUYHO 3HaYyLLO 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
NIl Ha 45,8 % (p = 0,001), ingekcy KOO NLU Ha 44,6 %
(p = 0,001) y xBopux 3 03Hakamu XCH, o cBig4nTb Npo
BUPAaXKEHILLY AvnaTaLiito MiBOro LUAYHOYKA Y HUX.

Y xBopwx Ha XCH iwemiyHoro reHesy 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 SCIILL, MLUM, Hix navieHTn 3
IXC 6e3 o3Hak XCH, ane He BCTaHOBWIM BipOTiAHY PisHMLIO
BiJHOCHOI TOBLLMHW CTiHKM J1LLI.

lMepesaxaHHs piactoniyHoro poamipy J1LL i ToBLUMHK
MDKLLMYHOYKOBOT NEPETUHKY i 3a4HbOI CTiHKM J1LL y XBOpUX
Ha XCH iemiyHoro reHesy 3i sHuxeHoo ®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 popmynot ASE,
Hix y xBopux Ha IXC 6e3 o3Hak XCH.

3a nokasHukamy BigHOCHOI TOBLUMHK CTiHku JILL,
3CILW, MLUM rpynu xBopwx BipOrigHO HE PO3PI3HANMCH.

Y nauieHTiB i3 XCH ileMi4Horo reHesy 3i 3HWKEHOH
®B 3apeectpyBany BiporiaHe 36iMbLUEeHHS MOPOXHUHN
npaeoro wwnyHouka Ha 16,1 % (p = 0,010) nopiBHsHO 3
xBopumMu Ha IXC 6e3 o3Hak XCH. 3a noka3HWKoM TOBLLWHM
BiMbHOI CTIHKW NPABOTO LUYHOYKA rPyNi HE PO3PI3HANMUCH
(0,27 + 0,08 cm npotv 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 NMOTOBLLEHHS CTIHOK | Aunartauii
1I0r0 NOpOXHWHW. PemopentoBaHHs NpaBoro LyHOYKa
30INCHIOETBCS TiNbKM LLNSXOM 30iMbLUEHHS MOPOXHUHY 6e3
3MiH TOBLLWHW BiNbHOI CTiHKM.

OuiHtoBaHHs TUMIB reomeTpii (mabi. 2) y rpyni XxBopux
Ha IXC 6e3 o3Hak XCH nokasano y 39 % nauieHTiB Hop-
MarbHy reoMeTpito, y 23 % — ekcLEHTPUYHY rinepTpodito,
y 16 % — KOHUeHTpWYHy rinepTpodito, y 14 % — ekc-
LIEHTPUYHE PEMOAEntoBaHHs, ¥ 8 % — KOHLEHTPUYHE
peMOofEentoBaHHs.

Y xBopux Ha XCH iLwemiyHoro reHesy 3i 3HipkeHow $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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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ta6nuus 1. CTpyKTYpHO-reOMeTpUYHI Ta OyHKLIOHaNbHI MOKa3HNKK cepLs
y xBopux Ha XCH iwemivHoro rexesy 3i 3HmxeHoto $B niBoro wnyHouka
1y nauieHTiB 3 IXC 6e3 o3Hak XCH, M = SD, Me (Q25; Q75)

OTxe, TUNOBOIO CTPYKTYPHO-rEOMETPUYHOK nepeby-
foBoto JIL 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

OAVHULI BUMIpIOBaHHS xBopi Ha XCH xBopi Ha IXC B JNLL excueHTpuyHOI rinepTpodii cynposoaxysanacs
3i 3HWKeHolo ®B, Ge3 o3Hak XCH, 3aKOHOMIPHUMM 3MiHaMK AiaCTOMNMHOIO HANOBHEHHS HOr0
. N n NopoxHHY. Mogin XBopux Ha XCH 3i sHipkeHoto ®B ML
Bik, pot 6881 + 1,19 6522 + 9,60 0021 3anexHo Bia nNpodinio giacToniyHoro HanoeHeHHs ML
3pict, cm 169,78 + 9,64 168,08 + 9,80 0,222 .
HaBefeHo B mabnuui 3.
Bara, i 8419 + 1852 8376 + 1646 0835 KoxHuii 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 JIL maB o3Haku «peCTpVIKTVIBHOFO»' AiacTori4HOro Harmos-
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 «NCceBAoHOpMarb-
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 + 2676 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, % 46.90 + 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
T3CHLW, cm 113 + 0,33 0,95 + 0,21 0,002 Y XBOPUX Ha IXC 6e3 o3Hak XCH. Y YKOOHOMY BMNaAKy He
BTCAIL, 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 xsopux Ha XCH 3i 3HuxeHoro OB JILL.
BT3CHIL, cm 038 + 014 0,37 + 0,10 0,822 MinTBepmKkeHHaM GirlbLIOro CTYneHs nopyLueHb Aia-
IMMIILL Penn, r/m? 185,36 + 56,42 111,12 + 37,63 0,001 croniyHoro HanoBHeHHs JILL y xBopux Ha XCH 3i 3Huxe-
IMMJILL ASE, r/m? 154,62 + 44,74 95,27 + 30,28 0,001 Hoto ®B JILL, Hix y naujeHTiB 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 Omxe, 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 aiactoniynmii Tuek y JILL y xBopux
VETK, cufe Gl i 2 U090 01827 Ha XCH 3i 3HmxeHoto OB BiporigHo BULLWiA, HiX y NaLieHTiB
GETK, ww pr. or. 0.74 £ 049 072 £ 036 0.772 3 IXC 6e3 o3Hak XCH; npo Lie CBIinuMTL 3HauylLe nepesa-
VAR, cule 81,31 + 24,58 87,31 £ 2019 0,050 XaHHsy 2,3 pasa (p = 0,001) nokasHuka E/e’ MegianbHoro
GAP, Mm pr. CT. 413 £ 11,31 321 £ 147 0.064 i6poaHoro 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 + 493 524 + 143 0,001 Yunm Ha 32 % (p = 0,0001) BuLmi TrCK 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 rokasHukamu naujieHTis 3 IXC 6e3 osHak XCH.
A @le 774 + 394 1269 + 3.28 0,003 Y xgopux Ha XCH 3i sHuxeHoto ®B JILU sapeectpy-
S, owlc 564 + 236 9.99 £ 261 0,001 Ban Buwwi 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) cucTonivHMiA TUCK Y NereHesin 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 [opaTKoBi AOKa3n AiacTonivHoi AncdyHKUii obox Lwiny-
TAPSE, cm 19,31 + 5,21 23,27 + 451 0,004 HoukiB y xBopux Ha XCH 3i 3HwxeHoto OB JLL. Busisunm
T3MK, MM pT. 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), ' natepantHoro 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),
1011, om? 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 MMTOMOI Baru «pecTpuk-
TUBHOrO» Ta «NCEBAOHOPManbHOro» HanosHeHHs L,
KiHLeBoro giactoniyHoro Tucky J1LL, inaekcy o6’emy nisoro
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nepeacepas, TUCKY 3aKNWHIOBaHHS B NEreHeBil apTepii,
CepenHboro Ta CUCTOMIYHOMO TUCKY B NEreHeBilt apTepii
CBiAYMTb NPO ICTOTHILLI NOPYLUEHHS AiaCToNu y XBOPUX Ha
XCH 3i 3Hmxenoto OB J1LL, Hix B oci6 3 IXC 6e3 o3Hak XCH.

06roBopeHHA

BviB4ar04m NoKasHWKM CTPYKTYPHO-(YHKLIOHANBHOTO CTaHy
Miokapaa xBopux Ha XCH 3i 3HmxeHoto OB J1LL i3 nomipHoto
Ta cnabKoto AMCYHKLIE HUPOK MOPIBHSHO 3 KOHTPOIBHO
rpynoto, BCTAHOBWIM CYTTEBE NepeBaxaHHs posmipy JIMy
giactony (Ha 26,7 %, p < 0,05iHa 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 MOKa3HUKK 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 3HmxeHoto ®B JILL nopiBHAHO 3 KOHTPOMBLHO
rpynoto 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 cBiguutb npo 6inbLu BUpaxeHy aunaradiio nisoro
LUNyHOYKa Y HUX. Y xBopux Ha XCH iluemiyHoro reHesy 3i
3HKEeHO0 ®B BM3HauMnW Takox BiporigHo GinbLnii KCP
JIW, Hix y nauiexTiB 3 IXC 6e3 03Hak XCH.

3a faHumu chaxoBoi NitepaTypu, NP1 eKCLEHTPUYHOMY
pemogentoBaHHi OB J1LL i KCP nokaayroTb 3HKEHHSI CKOpO-
yyBarnbHoi dyHkuii JILLI, ske cynpoBomKye nporpecyBaHHs
XCH 3i 3HmxeHoto B L [11].

g yac aHanisy MopdonoriYHm1x NokasHuKiB Miokapaa
JIW' y pocnigxeHHi [9] y xBopux i3 NOMIpHOI0 Ta crnabkoto
[1H nopiBHSHO 3 KOHTPOMBHO IPYMNOKD BUSBIEHO BIpOrigHE
nepeBaXaHHs TOBLUVMHM MiKLLMYHOYKOBOI NEPETUHKN B
giactony (Ha 42,8 %, p < 0,05iHa 43,3 %, p < 0,05),
3agHboi cTiHky JA (Ha 31,9 %, p < 0,051 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 mannHa 17,7 % (p = 0,001) 6inbLuy ToBLwmHY 3CILL
i MLUM, Hix xBopi Ha IXC 6e3 o3Hak XCH. He BusiBunm
BipOrigHi BiAMIHHOCTI 3a BiZHOCHO TOBLUMHOO CTiHKM J1LL.

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

Ha nigrpyHTi BinomocTei Garatbox MeTaaHanisis, BCTa-
HOBWIX, LLIO PEMOZENOBaHHS NIBOTO LUMYHOYKa — OfMH i3
HaMBaXIMBILLMX NATOI3i0NOrYHMX MPOLIECIB NpY CEPLEBIN
HeAoCTaTHOCTI.

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

Original research

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 iwemi4yHoro 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
KoHueHTpuniHe pemogeniosaHis 0 % (0) 8 % (7) 0,011

Ta6nuus 3. Mogin xeopux Ha XCH 3i 3HmxeHoto OB J1LL 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 Tvn 47 % (37) 73 % (66) 0,0007
Il Tun 28 % (22) 9 % (8) 0,0016
Il Tvn 25 % (20) 0 % (0) 0,0001
BincyTHi nopyLueHHst 0 % (0) 18 % (16) 0,0003

HWHi po3pi3Hst0Tb YOTUPU OCHOBHI TUMW 3MiH rEOMETPIi
MIBOrO LUNYHOYKA: HOpMarbHa reoMeTpisi, KOHLEHTPUYHE
PEMOZENOBaHHS, KOHLIEHTPUYHA rinepTpodist Ta eKcLeH-
TpuyHa rineptpodis. CyyacHi pekomeHaaLii Wozao Kinbkic-
Horo ouiHtoBaHHs kamep JILL 6a3ytoTbes Ha knacudikawii
reometpii JILU 3a gonomoroto exokapaiorpadiyHo BU3Ha-
yeHoro iHaekcy macw JW (LVMI) Ta BigHOCHOI TOBLUMHM
cTinkm JILW (RWT) [12].

3a ganumm J. F. Nauta, HainowwupeHimm Tunom
pemopentoBanHs JILL y pasi cepueBoi HegoCTaTHOCTI 3i
3HKEHOI0 (PpaKLiieto BUKAY € EKCLIEHTPUYHA rinepTpodis.
OpHak y HebaraTbox nauieHTis i3 XCH i sHmkeHoro OB JILU
HasiBHa KOHLEHTpUYHa rinepTpodis [13].

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

Y pocnipkeHHi, sike BUKOHanu, y xsopux Ha XCH
iLuemiyHoro reHe3y 3i 3HkeHoro ®B BcTaHoBMNM NepeBa-
KaHHS eKCLEHTPUYHOI (70 %) Ta KOHLEHTpUYHOI (24 %)
rinepTpodii Hag iHWWMK TUnamu pemogentoBaHHs JILL.
Lli pesyneraty BignosigaoTb AaHUM haxoBoi NitepaTypu
OCTaHHIX POKiB.

AHarnoriyHi pe3ynsrat oTpumMaHo B JocnimkeHHi [9].
PemopentoBarHs J1LL y xBopux Ha XCH 3i 3HikeHoto ®B
JILW npw cnabkin | NoMipHii AVCAYHKLIT HUPOK CNpsiMoBaHe
Ha PO3BMTOK MPOrHOCTUYHO HECMPUSATIIMBYX TUMIB rEOMETII:
eKcLeHTpnyHoi (71,4 % i 78,4 % BiONOBIAHO) Ta KOHLEH-
Tpu4Hoi (27,5 % 21,6 % BignosigHo) rineptpodii [9].

Myawka H. O. i cniasr. (2018) noBenu: ekCLeHTpUYHE
peMofentoBaHHs BIpOriAHO YacTille PeecTpytoTh 3a HasiB-
HocTi XCH 3i sHuxeHoto OB J1LL nopiBHSHO 3 XBOPUMM 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 Y 70 % xBopux Ha XCH 3i sHuxeHoto @B JILL
€KCLEHTPWYHOI rinepTpodii CynpoBoaXyBanach 3akoHo-
MipHUMW 3MiHaMW 4iaCTONIYHOTO HAMOBHEHHS MO0 MOPOX-
HUHW. Ha gymky F. R. Heinzel, rineptpodis JILL i3 yacom
CTae HeafanT1BHOIO i CMPUYMHSE PO3BUTOK AiaCTONIYHOT
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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 CYTTEBOMO
3pOCTaHHS KiHLeBoro giactoniyHoro Tucky y J1LU. KiHueswui
AiactonivHmi Tuck y JTLL xBopux Ha XCH 3i 3HimkeHoo OB
BipOrigHO BMLWWMIA, HiX y nauieHTiB 3 IXC 6e3 o3Hak XCH.
Mpo ue cBigunTbL BiporigHe nepeBaxaHHa y 2,3 pasa
(p = 0,001) nokasHuka E/e’ mepniansHoro ¢ibposHoro
kinbus MK, B 1,7 pasa (p = 0,001) nokasnwuka 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 BUsBuUimn
6inbwmnin Ha 32 % (p = 0,0001) TMCK 3aKnWHIOBaHHS B
nerexesin 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) cucToniyHMA TUCK Y
nereHeBil apTepii Woao nokasHukie nauieHTis 3 IXC 6e3
o3Hak XCH.

Pesynetati, ki oTpuMany BNPOAOBX AOCTIMKEHHS,
36iraloTbes 3 gaHumu iHwwmx astopis [10]. Y xBopux Ha
XPOHiYHY CepLEeBy HEeAOCTaTHICTb iLLEMIYHOro reHesy 3i
3HKEHOH0 OpaKLIEr0 BUKMAY NIBOTO LLTYHOYKa NEpeBakHO
peecTpyBanu pecTpukTvBHWiA (36 %) i nceBaoHOpManbHMIA
(40 %) Tvn giacToniyHoT ANCYHKLT NIBOMO LLMYHOYKA, TN
CMoBINbHEHOT penakcauii —y 24 % BUNaaKie.

Mg Yac petanbHOrO aHanidy NOKasHWKIB TKaHUHHOT
ponneporpadii oTpumanu AoAaTKoBi A0Ka3n AiacTonivHoOT
ANcyHKLii 060X LWyHOuKIB y XBopKxX Ha XCH 3i 3HMKeHo0
®B J1LL. BcTaHoBMNM 3HaYYLLE 3HWXKEHHS 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
(pyHKLUit0, aBTOP BUSIBMB BIpOrigHE 3HWKEHHS MOKa3sHWKa
Eann Ha Tni nocTynoBoro noripLUeHHs AiaCToNiYHOI dyHKLT
y BUrNsAAi 36inbLLEHHs MMTOMOI Baru NceBLOHOPMAbHOMo
(30,8 % i 32,5 %) i pectpuktuHoro (13,2 % i 29,7 %,
p < 0,05) TniB TpaHCMITpPanbHOro KPOBOTOKY [9].

BucHoBKH

1. CTpyKTypHO-reomeTpryHa nepebynosa nisoro Luny-
HoYKa y XBOpuX Ha XCH iLLeMIYHOrO r'eHesy 3i 3HUKEHOH
®B J1LU BinbyBaeTbCs LNSXOM 36inbLUEHHS Macy Miokapaa
BHACIiAOK NOTOBLLEHHS CTIHOK | Aunartavii ioro NOPOXHWHM
(36inbLuenHs inaekcy KOO Nl Ha 44,6 % (p = 0,001) Ta
iHoekcy macy miokapga JILW Ha 66,6 % (p = 0,001)) i3
nepeBaxaHHAM ekcLeHTpn4HOi (70 %) Ta KOHLEHTPUYHOT
(24 %) rinepTpodii 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 BMBYEHHI CTPYKTYPHO-TEOMETPUYHMX | (PYHKLIOHANBbHUX
ocobnmBocTeit nepebynosu cepust y xBopux Ha XCH iwwe-
Mi4Horo r'eHe3y 3i 36epexeHoto GBJILL.
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AiBOTO LLUAYHOUYKA B MOXUAOMY Billi

B. b. LLatuno@AEF A, A, Boapeubka®*ABCDE | G, LLlanoBaneHko(2BCP,
I M. BorHapoBcbka®8C, XK. C. ByTuHeubE*

AY «HcTUTYT repoHTonorii iMeHi A. @. YebotapboBa HAMH Ykpainu», M. Kuis

A - KoHLeNLis Ta A3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTaLis AaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTarTi;
F - octatouHe 3aTBEpPAXEHHA CTaTTi

KatouoBi croBa:
XPOHiuHa cepuesa
HeAOCTaTHICTb

3i 36epexeHoto
dpaKLiero BUKMAY
AIBOTO LLIAYHOYKA,
NEHTOKCUDIAIH,
AiacToAivHa
AMCOYHKLIA, AKICTb
XUTTA, NOXUAWIA BIK.

3anopisbkui
MeAUYHUN XXYpHaA.
2021.T. 23, Ne 1(124).
C.24-31

*E-mail:
Ibodretska@gmail.com

Key words:

chronic heart failure
with preserved

left ventricular
ejection fraction,
pentoxifylline,
diastolic
dysfunction, quality
of life, aged.

Zaporozhye
medical journal
2021; 23 (1), 24-31

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

Meta po60TH — BUBYEHHS BNIMBY AOAATKOBOIO MiKyBaHHS NEHTOKCUINIHOM Ha NMOKa3HWKYW CTPYKTYPHO-GDYHKLIIOHAINBHOTO CTaHy
cepus, PYHKLK0 eHA0TENI, AKICTb XMTTS Ta (i3nyHi MOXIMBOCTI NALIIEHTIB 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 eHAOTENt0, SAKICTb XUTTA Ta (i3nyHi MOXIMBOCTI NaLlieHTiB cTapLumx 3a 60 pokis, siki nepebysanu nig cro-
CTepexeHHsM Y BiaaineHHi kapaionorii 4Y «IHctutyT reponTonorii imeni [1. ®. Ye6otapbosa HAMH YkpaiHuy, 37 i3 H1x LoaaTkoBo
no GasncHoi Tepanii oTpumyBanu neHTokcudiniH. CTaTUCTYHO pesynbTaTi onpaLoBany, 3aCTOCyBaBLUM NAKETU NPUKIAZHUX
nporpam SPSS v. 22, Statistica 7.0, MedCalc statical software v. 11.5.0.0. BiporigHicTb ouiHtoBanm 3a t-kputepiem CTbtogeHTa ans
HErMoB'sA3aHNX i NOB'A3aHNX BENWYWH i3 nonpaBkoto BoHGeppOHi, BUKOHANW KOpensLiHWIA | BOAKTOPHWIA AUCNEPCIHWIA aHani3.

Pesynitatu. i yac npobu 3 peakTMBHOIO rinepeMieto BUSIBUNW BIiPOTigHWA JOAATKOBMI BNIMB NiKyBaHHSA NEHTOKCUINIHOM Ha
MOKa3HWKN MaKCUMarnbHOro KPOBOTOKY B MIKpOCYAMHAX Nepeaniiivys, WO XapaKTepuayoTb 30aTHICTb eHA0TENiK0 MIKpOCyauH A0
CuHTe3y hakTopiB penakcavii. Y xBopux, ki 40AATKOBO OTPUMYBamnM NEHTOKCUAINIH, BCTAHOBWMW BIPOTiAHO KpalLli MOKa3HUKM
poscnabneHHs Miokapaa MiBOro LWyHoYKa Ta 3MEHLLEHHS rinepTpodii, Hix Ha cTaHAapTHIN Tepanii. 3apeecTpyBanu BiporigHe
30inbLUeHHs AncTaHLi xonbbu Ha TPETLOMY poLli MiKyBaHHS Y rpyni NALIiEHTIB, KOTPi AOAATKOBO NpUAMan neHTokendiniH. He
BW3HAYMIN PI3HWLIKO 33 BMIMBOM Ha SKICTb XMTTS XBOPHX.

BucHoBku. [logaBaHHsi neHTokcudiniHy [0 cTaHAapTHOT Tepanii XBOPUX Ha XPOHIYHY CepLiEBY HEAOCTATHICTb 3i 30epPEXEHO0
CKOPOT/IMBOO 3AATHICTHO MIBOTO LLSTYHOUKA CMPUSIE BIPOriAHOMY 3MEHLLIEHHHO rinepTpodii Miokapaa, noninLeHHo AjiacToniYHoro
po3cnabneHHs, 3binbLUeHH0 06'eMHOI LUBMAKOCTI KPOBOTOKY B MiKpOCYAMHAX Nif Yac peakTUBHOI rinepemii; e, MOXIIMBO, Mae
[0faTKOBMI BNMB Ha cTabiniaauito kniHiYHoro nepebiry 3axBoproBaHHs Ta (i3n4Hi MOXMMBOCTI XBOPWX, SIK-OT 36iMbLUEHHS
AUCTaHUii 6-xBUNMHHOI X040, PesynbtaTti € 1o4aTKoBUM NiATBEPAXKEHHSIM NaTOreHETUYHO 06IPyYHTOBAHOI Tepanii NEHTOK-
CPINIHOM NaLieHTIB i3 XPOHIYHOKO CEepLIEBOID HELOCTATHICTIO 3i 30epeXeHO0 CKOPOTIMBOIO 3AATHICTIO NIBOTO LUMYHOUKA, a
OTXe Liel npenapaTt MOXHa BBaXaTu NOTEHLINHO NEPCNEKTUBHUM AN 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.
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NeHTOKCUPUANMH: BO3MOXKHOCTH YMEHbLUEHUA NPOABAEHUN XPOHUYECKOW
cepAeuHOi HEAOCTAaTOYHOCTU C COXPaHEHHOM ppakuuel Bbibpoca
AEBOrO0 )XEeAYAOUKa B NOXXMAOM Bo3pacTe

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

Llenb pa6oTbl — 13y4eHue BIMSIHUS AOMOMHUTENBHONO JIeYeHMUst NEHTOKCUMMIIMHOM Ha NoKa3aTenm CTpYKTYPHO-YHKLIMOHAMb-
HOro COCTOAHUA cepaua, beHKLlI/IIO QHOoTeNnusa, Ka4ecTBO XU3HU N (bI/I3VIl-IeCKI/Ie CNoCOBHOCTY BOMbHBIX XpOHI/ILIeCKOI7I Cep,D,eHHOI?I
HEe0CTaTO4YHOCTBIO C COXpPaHEeHHO chpakumelt BbIGpoca NeBOoro Xenyaoyka.

Marepuanbi u meToAbl. PeTpocnekTMBHO Mo 67 uctopusiv 6one3Hel npoaHanuavupoBani nokasarenu CTpyKTypHO-(hyHKLMOHamb-
HOrO COCTOSIHWSA CepaLa, (hyHKLMIO 3HOOTENNS, KAYECTBO XU3HN M hn3nyeckie CocobHOCTYU NaLMEHTOB cTapLue 60 net, koTopble
Obinv nog HabnopeHrem B otaeneHun kapaumonorum 1Y «AHCTUTyT reponTonorum umenn [. ®. Yeborapésa HAMH YkpauHbi»,
37 13 HUX B BOMOMHEHMe K Ba3nCHOI Tepanuu NpUHUMani NEHTOKCMAMNAMH. CTaTucTnieckn pesynstatbl 06pabotaHsl ¢ npu-
MeHeH1eM npuknagHbix nporpamm SPSS v. 22, Statistica 7.0, MedCalc statical software v. 11.5.0.0. BeposiTHoCTb OLeHVBanm
no t-kputeputo CTblofeHTa ANs HECBS3aHHbIX U CBSI3aHHbLIX BENUYMH C NonpaBkoi BoHgeppoHK, NpoBeaeH KOpPensLMOHHBIA 1
[BYX(HAKTOPHbIN ANCNEPCMOHHBIN aHaNM3.

Pesynkrathl. Bo Bpemsi npobbl ¢ peakTUBHOI rinepemueit YCTaHOBUMM BEPOSITHOE AOMONHUTENBHOE BIMSIHME NMEYEHMUS NEH-
TOKCUEUNIMHOM Ha NOKa3aTeny MakCMMasnbHOrO KPOBOTOKA B MMKpOCOCYAax MpeAnsieybsi, XapakTepuaylolume CrnocobHOCTb
SHZOTENMUS MUKPOCOCYI0B K CHTE3Y (hakTOPOB perakcaLym. Y G0mMbHbIX, KOTOPbIE AOMOMHUTENBHO MPUHUMATYW NEHTOKCUMIIVH,
3aper1cTpupoBani JOCTOBEPHO NyYLLIME NOKasaTeny paccrnabnenus Muokapaa NeBoro XenyAo4ka U yMeHbLUEHUE MnepTpodui,
YeM Ha CTaHgapTHoi Tepanun. OTMEYEHO IOCTOBEPHOE YBENMYEHUE ANCTaHUMM X0ab0bl Ha TPETLEM rOfly NEYeHUs B rpynne
NaLUeHTOB, JONOMHUTENBHO MOMyYaBLUMX MEHTOKCUGMUNNMH. He ycTaHOBNEHa pasHuLa BIMSIHWAS HA KaYECTBO XW3HM BOMbHBIX.

BbiBoabl. [lobaBneHve NeHTOKCMGUNMHa K CTaHAAPTHOW Tepanui 60MbHBIM XPOHUHECKON CEPAEYHON HEAOCTaTOYHOCTBI0
C COXpaHEeHHOW COKpaTUTENBbHON CNOCOBHOCTBI0 NIEBOTO Xenyio4Ka NPUBOLUT K JOCTOBEPHOMY YMEHBLLEHWO TUNEPTPOUm
MuoKapza, yyyLIEHUIo ANacToNMYeckoro paccrabneHns, yeennyeHno 06beMHON CKOPOCTM KPOBOTOKA B MUKPOCOCYaX Npy
CO3AaHUN PeaKTUBHOMN rUNEPEeMMM; 3TO, BO3MOXHO, UMEET AOMNONTHUTENBHOE BRMSIHIE HA CTaBUIM3aLMI0 KITMHUYECKOTO TEHEHMS!
3ab0neBaHws, yBENMYEHUE ANCTaHLMM B-MUHYTHOM X0AbObI. MpeacTaBneHHbIE AaHHbIe — AONONHUTENBLHOE NOATBEPXKAEHNE
naToreHeTU4eckn 000CHOBaHHON Tepanuy NEHTOKCUDUNIMHOM BONbHBLIX XPOHUYECKOW CEPAEYHON HELOCTaTOMHOCTLIO C
COXPaHEHHOW COKPaTUTENbHOM CNOCOBHOCTLIO NEBOTO XKENYA0UYKa, YTO MO3BOMSIET CUATATL 3TOT Mpenapat NoTEHLManbHO
NEePCreKTUBHBLIM A5 MOCTOSIHHOMO NEYEHNs TakuX NauyeHToB.

3axsoptoBaHHs cepLieBo-cyanHHoi cuctemm (CCC), sk-oT
XPOHiYHa cepLeBa HepocTaTHicTb (XCH), 3anuwatotbest
cepes NPOBIAHWUX MPUYMH CMEPTi Ta 3HWXKEHHS SKOCTI
XWTTS Ntofei YHaCMiAoK BUCOKOTO pU3NKy 3MEHLLEHHS ¢i-
3UYHNX MOXTMBOCTEN i (PIHAHCOBWX BATPAT NIOLEN y CBITi.
3a gaHumKn enigemionoriyHnx JOChipKeHb, NOLUMPEHICTb
XCH ctaHoBuTb 1,5-5,5 % y 3aranbHiit nonynsiuii, To61o
Bl 3 #o 15 mnH mogen y caiti [2,10,16]. Ak nokasano
aocnimpkeHHs AMOXA-O-XCH, B eBponenchbkin YacTuHi
Pocincbkoi ®enepauii nowwupericte XCH y gopocnoro
HaceneHHs CTaHoBUTb 5 %, SIKLLIO EKCTPanoIoBaTh Li AaHi
Ha YkpaiHy, TO KinbKiCTb nawjieHTiB i3 maHidhectoBaHo XCH
HabnmkaeTbea [0 2 MIH ocib [2,16].

3a pgaHumu 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 fgaHuMKM enigemionoriyHux AoCnigKeHb, Y CBITi
30iNbLLIYETHCA MOLMPEHICT i KinbkicTb XBopyx Ha XCH 3i
30epexeHnMm 3Ha4eHHAMY paKLii BUKMAY NiBOMO LUMy-
Hoyka (XCH 3 @B JILU) y 3aranbHii CTpyKTypi natonorii.
Lle MOXHa NOSICHATW CTapiHHAM HaceneHHs!, 3pOCTaHHAM
MOLUMPEHOCTi 3aXBOPOBaHb, L0 3yMOBMHKTL PO3BUTOK
rinepTpodii Ta andy3Horo ibposy B Miokapai, XPOHi4HO-
rO acenTUYHOrO 3ananeHHs Ta MiKPOLMPKYNSTOPHI 3MiHU
KPOBOTOKY, @ TaKOX MOMINLIEHHSIM METOAIB [iarHOCTUKM
3axBoptoBaHHs [3,12,13].

Baxnuee 3HaueHHsl Ma€e NOLIMPEHICTb Y monynsuii Al
LI 2 Tuny, oxwpiHHS, aTepocknepoay, ToBTo 3aXBoproBaHb,
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1110 MatoTb cninbHi 3 XCH 3 ®B J1LL natoreHeTnYHI MexaHis-
MW BUHVKHEHHS Ta nporpecyBaHHs [1,4,12]. Tak, y pocni-
[PKeHHsIX, Wo 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 BusiBneHo, 1o 67 % obctexeHnx manu
XCH 3 ®B il [2].

HwHi BBaxatoTb, Lo XCH 3 ®B J1LL —noLumpeHmi cTaH,
SKUA MaE BaXNMBE MEAMKO-coLianbHe 3HaYeHHs Yepes
30inbLUEHHsI YaCTOTM rocniTanisavii i CMepTHOCTI XBOpUX i3
npvsoay ii AekomneHcadii. [pU4rHOL0 LbOro € BiACYTHICTb
npenapariB Ans NikyBaHHS 3aXBOPIOBaHHS, 60 YMHHI peko-
MeHzauji nepeabayaloTb NikyBaHHsS OCHOBHOTO 3aXBOpHO-
BaHHs 6e3 echeKTUBHOI NaToOreHeTUYHOI Tepanii KOHTPOMHo
nporpecyBaHHs XCH [2,3,8]. Baxnueum, 6e3yMOBHO, € Bik
XBOPWX, OCKiflbKM MOSIBA MOPYLLEHb AiaCToMNiYHOI PYHKLUT
nieoro wwnyHouka (J1LL) xapaktepHa ans oci6 Bikom noHaz,
60 pokis. Lle niaTeepmxeHo B BaraTboX AOCHIMKEHHSX,
30KpeMma i Yac BUBYEHHSI OCOBNMBOCTEN reMOoAVHaMIKM
npw HerocnitanbHUX NHEBMOHIsIX [4,6].

Possutok XCH nig yac umx 3axBoptoBaHb 3yMOBMEHNI
CNiNbHUMMW MATOrEeHETUYHYMU MeXaHi3mMamu, Lo MPKU3Bo-
[ATb [0 po3BuTKY (hibpo3y Miokapaa, a omke 1 o nigeu-
LLIEHHS! KOPCTKOCTi 3 PO3BUTKOM AiaCTONIYHOI ANCEYHKLIT
nieoro LunyHouka [7,14]. Hacamnepen mMae 3Ha4eHHs pos-
BWUTOK XPOHIYHOrO acenTUYHOro BHYTPILIHbOCYANHHOMO
3anarneHHs 3 NiaBULLEHHAM piBHS iHTepnelikiHy 6 (IL-6) Ta
(hakTopa Hekposy nyxnuH a (PHIM-a), sakui 3aebinbLuoro
peanisyeTbcs B MIKPOCYAVHHOMY PYCrli, 3yMOBAOKYM Mi-
KPOLMPKYNATOPHI MOPYLLEHHS!, eHAoTeNianbHy AUCEYHKLLO.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ony6nikoBaHo po6oTy, B sikX nokasaHo: PHI-a Bignosi-
JanbHWI 33 aKTUBHICTb BHYTPILLHbOCYANHHOIO 3ananeHHs,
po3’efHaHHs [3-afpeHoOpeLenTopiB Ta afeHinaTumuknasm,
MOCUMEHHS anonTo3y MioKapAioLMTIB, eHAOTENIanbHY AUC-
cpyHKUit0, 30iNbLLEHHS Npoaykuii iHayLumbenbHoi NO-CuH-
Tasu, MiABULLEHHS aKTUBHOCTI eHOOTENiHY-1, 3HWKEHHS
KPOBOTOKY Y CKEMNETHWX M'S3aX, iHCYMiHOPE3UCTEHTHICTb
[9,11]. € Takox poboTH, B SIKUX BCTAHOBWIM NOPYLUIEHHS
(pYHKLIOHYBAHHS BHYTPILIHLOKMITUHHUX CUTHANBHUX NnaT-
¢hopm yepes Griokagy nepefaBaHHs CUTHAMIB LMKMIYHAM
ryaHosunHmoHodocgaTtom (LMM®), wo npussoauTb 40
MopyLUeHHs peanisavii edekTiB okcuay a3oTy (3MeHLLEH-
Hs oro BiofocTynHOCTI), NepescepaHoro Ta MO3KOBOro
HaTpinypeTniHux nentuais [5,12].

MeHTOKCMGDINIH Mae Benvky Aokasoy Gasy Ans niky-
BaHHSA nepdysiiHUX po3najiB y XBOPKX i3 KOMMMNEKCHO
kapaioBackynspHoto natonorieto. [lis npenapary pisHa:
30iNbLUEHHS CMHTE3Y MPOCTALMKIiIHY, 3MEHLLEHHS YTBO-
peHHst TpombokcaHy A2 B eHIOTENIanbHUX KIiTUHAX, 3HK-
KEHHS KOHLeHTpaLii hibpuHoreHy y nnaami kposi, briokaga
¢hochomiectepasn (36inbLUye KOHLEHTPALO LIMKMIYHOMO
afeHo3nHMoHodocdary y TpomboumTax), rokaga aneHo-
3MHOBVIX PeLLenTopiB (MiABULLYE ENAcTUYHICTL EPUTPOLINTIB
LUMISIXOM aKTWBaLii NpoLeciB rmikonisy Ta 36inbLIEHHs
BMICTy afieHO3uHTprdoctaTy B MeMbpaHax, Lo 0cobnmso
Ba)XNMBO AN KaninspHOro KpOBOTOKY, € AiaMeTp CyAWHU
MeHLUWA 3a AiameTp eputpounTa) [5,15].

Bigomo, 1o neHTokeudiniH 3aateH iHridyeaty npoayk-
Lito OHMM-a Wnaxom NpurHiYeHHs TpaHCKpunLii Ha piBHi
reHa in vitro Ta in vivo, 3anobiratoun HagMipHOMY CUHTE3Y
umTokiHy. MigeuwwerHs pisHa ®HM-a BinbyBaeTbes nig Yac
3aXBOPIOBaHb, y NATOreHesi KX BaXNUBY Porb Bidirpae
XPOHIYHE CTepUnbHE BHYTPILHbOCYANHHE 3amaneHHs,
XapaKTepHe A7 Bik-3aNexHUX NaTonorii (Lykposuii ajiabet
2 Tvny, atepocknepos i 1oro kniHivHi npossm, IXC i XCH).
Mpsimuia 38’30k Mixk XCH i npogykuieto HIM-a BcTaHOB-
nexwi y gocnimkeHHi B. Levine. [Mig yac BUB4EHHS! piBHIB
®HIM-a B cuposartui kposi navjexTiB i3 XCH | ®BJILL meHwe
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 JKMI npuaso-
ANN0 [0 3HWKeHHs piBHa OHIM-a y nna3mi, 36inbLieHHs OB
JIW (Bin 26,8 % 00 38,7 %,p < 0,04)iperpecy kniHiYHNX
cumntomiB XCH. OTxe, MOXHa npunyCTuTy, WO NiKyBaHHS
NEeHTOKCUEDINIHOM MOXe BrOKyBaTV NaTOreHETUYHI MEXaHi3-
mu po3sutky XCH 3 ®B JILL.

BesymosHo, natoreHes XCH 3 ®B JILU npuHumnoso
Bigpi3HAETLCS Bif, MexaHiamiB po3suTky XCH 3i 3HUKeHO
cuctoniyHoto doyHkuieto JILL i noTpebye npoaoBxeHHs BY-
BYEHHSI NaTOI3iONOrYHNX OCHOB PO3BUTKY AiacTOMYHOI
AvcyHkuii JLL, cBoevacHoi giarHOCTUKW, NpodinakTuki Ta
NiKyBaHHS CynyTHIX 3aXBOPIOBaHb, LLIO € OCHOBOK PO3BUTKY
uiei naTonorii, BaXNMBUM € TakoX MOLUYK HOBMX KNaciB
nikapcbknX npenaparis, CNPSMOBAHWX Ha NPOINakTuKy
Ta nikyBaHHs XCH 3 ®B J1LLI.

MeTa po6otu

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

cepus, GyHKUio eHaoTenito, SKiCTb XUTTA Ta i3nyHi
3paTHocTi navuieHTiB i3 XCH 3 ©B J1LL.

Martepianu i MeToAM AOCAIAXKEHHA

PetpocnektnBHo npoaHanisyBanu 67 icTopiit xBopob
naujenTiB (29 Yonosikis i 38 xiHOK) Bikom noHap 60 pokis
i3 piarHozamu IXC, gudpysHuii Ta/abo nicnsiHgapKTHUI
kapaiocknepos, XCH 3 ®B Il la-116 ct., NYHA II-II,
X -1l ct., LA 2 Tuny, atepocknepos nepudepuyHnx
aptepii. MNauienT nepebyBanu nig CNoCTEPEXEHHAM Y
BiaainexHi kapgionorii OY «IHCTUTYT repoHTONOrii iMeHi
[. ®. Yeborapbosa HAMH Ykpaitn» y 2012-2019 pp. i
Hynu obCTexeHi 3a Lielt nepiod MiHiMyM Tpuui.

O6panu 37 icTopin xBopob nawieHTiB, siki 4OAATKOBO
[0 6asncHoi Tepanii oTpuMyBanu NeHTOKCUINiH (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
nepuepuYHOro KPOBOOGIry Ha Tri HAsIBHUX 3aXBOPHOBaHb,
aTakox 30 icTopil xBopob navieHTiB Ha CTaHAapTHIN Tepanii
(BeTa-briokatopw, iHriGiTOpY aHrioTEH3NHNEPETBOPIOBASTL-
HOrO (DEPMEHTY, CTaTWHW, aHTUTPOMBOTUYHI NpenapaTty,
LIyKPO3HWDKyBaribHa Tepanist). 3 aHaniay BUKIToYani XBopyx
i3 BaZjamMy cepLeBuX KnanaHiB, 3ananbHuMy YpaKeHHsMU
cepus, KIHIYHO 3HaYYLLOK HEBPOIIONYHOK NATOMOTiE
(rocTpi nopyLUEeHHs1 MO3KOBOrO KpoBoOBiry, AUCLMpKyns-
TopHa eHuedanonaris Il cT., AemeHuis pi3HOro reHesy),
OHKOIOMYHMMI 3aXBOPIOBAHHAMM, FOCTPUMM 1 iHLLMMK
Ba)XK/MU XPOHIYHUMM NATONOriSIMK, L0 MOK 6 BNMUHYTU
Ha pesynbTaTyi AOCHIMKEHHS; He 3amyyanu B JOCHIMKEHHS
TaKoX MALEeHTIB, HECXWUIbHUX [0 NOCTIMHOI Tepanii, Wwo
BW3Ha4anu 3a onutysaHHaM Mopickn-TpiHa.

Ycix nawieHTiB nif Yac KoxHoi rocnitanisavii komnnek-
CHO 0BCTEXYBanM, BU3HA4YaKouN HAsiBHICTb Y1 BiACYTHICTb
MopyLUEHb reMOAVHAMIKY, CTPYKTYPHO-YHKLIOHAMBHIX
3MiH cepLis, eHaoTenianbHoi AncyHKLii. Kputepin giarHosy
XCH 3 ®B JIlU - BUSIBNEHHS NOpYLLEHHSI po3crabneHHs
Ta o3Haku rineptpodii JILL, 36inblueHHs po3mipis niBoro
nepencepas (/M) npu HopManbHiNA 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 [iacTonivHOi (hyHKLiT, CTPYKTYPHO-COYHKLIOHAbHMX 0CO-
6nvBocTel NiBOro LLNyHOKa Ta Mack Miokapaa JiBoro Luny-
Hoyka (MMJILL) ouiHtoBanM, BUKOPUCTOBYHOHYM ABOBUMIPHY
exokapgiorpadito 3 gonneporpadivyHnm SOCIimKEHHAM Ha
anapari Xario SSA-660A (Toshiba, AnoHist) 3a craHgapTHOO
METOAMKOHO 3 BUKOPUCTaHHAM Aatumka PST-30BT 3,0 MI'w.

BuvBYanu Taki nokasHUKM: KiHLeBO-CUCTOSIYHIIA, KiHLe-
BO-AiacTonivHMI posmip Ta 06’em niBoro wwnyHouka (KCP,
KOP, KCO, KOO), ToBLMHa MiXLLMYHOYKOBOI NEPETUHKM
(MLLTT), 3apHb0i cTiHkuM niBoro LwinyHouka (3CITXK) y piacTo-
Ty; pO3paxoByBany BigHOCHY TOBLUMHY CTiHoK JILL. Benu-
unny KCO, KOO, ynapHoro ob’emy (YO) i hpakLito Bukugy
JILL poapaxoByBany 3a Metofom CiMncoHa (y ABOX B3aEMHO
neprneHauKyNSpHIX MPOEKLiSX), Macy Miokapaa NiBoro Lury-
Houka —3a hopmynoto Penn-convention (R. B. Devereux,
N. Reichek). [ins ouiHioBaHHS AjacTonivyHoi dyHKLIT cepus
BUKOpUCTOBYBanu pekomeraaLii Heart Failure Association
(HFA) of the European Society of Cardiology (ESC, 2019 p.),
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Original research

Ta6nuusa 1. PiBeHb 06’eMHOI LIBMAKOCTI KDOBOTOKY Mifl YaC CTBOPEHHS! PEaKTUBHOI rinepemii Ha TNi Tepanii neHTokcudiniHom (X £ m)

Moka3sHuK,
OfMHML
BUMIpIOBaHHSA

Ba3ucHa Tepanis
[lo nikyBaHHA

Ba3ucHa Tepanis + 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 MiTParbHOrO KranaHa (iMnynbCHUN 6,06
TKaHrHHUIA gonnep (TDI). BuaHavanm LWBMAKICTb paHHLOro 6.04
(€’) Ta nisHbOrO (') AiacToniyHOrO pyXy NnarepanbHOro Ta ’
CenTanbHOro CerMeHTa, po3paxoByBan CRiBBIAHOLIEHHS 6,02
E/e’ ons Bu3HaueHHs KiHLeBo-aiacToniyHoro Tucky y JILL 6,00
[7]. Tvck y nereHesil apTepii po3paxoByBarnu 3a WBWAKICTIO
MaKcUManbHoI perypritauii Ha TpUKycniganbHOMy Krnanai § 5,98
3a opmyrot bepHynni, BpaxoBytoun LeHTpanbHUA Be- Z 596
HO3HWIA TUCK, LLIO BU3HAYaETLCA 3a AiaMETPOM i CTYNEHeM
konabyBaHHS HWXKXHBOI MOPOXHUCTOI BEHW. BumiptoBaHHs 594
iHOEeKCyBanu O NIOLLi MOBEPXHi Tina, Ky po3paxosyBanu 592
3a chopmynoto [robya.
CyavHHy (YHKUiO eHaoTenito BU3HaYanm MeTonom 5,90
na3sepHoi JonnepiBCbKOi noymeTpii Ha anapari Transonik 5,88

(CLA) 3a po3pobneHow HaMmu METOAUKOW (naTeHT
Ne 2001074868). OuiHtoBanu 06’eMHy LIBWAKICTb LIKIPHO-
0 KPOBOTOKY B AiNsHLi cepeaHboi TPETUHU 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 Mrieva npoTsaroM
3 XB i3 TMCKOM y MaHXeTi, Lo Ha 50 MM pT. CT. nepeBuLLye
piBeHb CUCTONIYHOMO apTepiansHoro Tucky. OuiHtoBanu
nokasHuk Mikpoumpkynauii (NM) Ao cTuckaHHs nnevosoi
apTepii, MakcuMarnbHoi 06’eMHOI LIBMAKOCTI KPOBOTOKY Ha
niky peakTMBHOI rinepeMii, po3paxoByBanu pe3eps Kaninsp-
HOTO KPOBOTOKY 3@ hOpMYToto:

PKK = MM makc/TM Bux x 100 %.

[epeHOCHICTb (i3NYHOr0 HaBaHTaXEHHS BMBYanNM 3a
[0MOMOTOH0 TECTY 3 6-XBUMMHHOK xoab00t0. CamonouyTTs
OLiHtoBanu 3a pesynsratamn MiHHECOTCBKOro onuTyBarb-
HUKa SIKOCTi XWTTS, B SKOMY OKPEMO BpaxoByBanu 6anm
3a 4 kpuTepiamu: Gi3nyHi MOXIMBOCTI XBOPOrO, EMOLLlHI,
3ararbHi, MeauyHi daktopu.

CTaT1CTMYHO 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 poanoainy faHux. CepenHi nokas-
HVUKM OBCTEKEHMX MALiEHTIB BM3HAYaNM 3a [OMOMOrOH
Office Excel 2007, Microsoft. BiporigHicTb MixXrpynosux
pi3HMUb ouiHoBanu 3a t-kputepiem CTblogeHTa Ans
HEMOB'SI3aHMX BEMWNYMH, BiPOTiAHICTb BiMIHHOCTEN NOKa3-
HWKIB, L0 OTPMMaHI Mif Yac NOBTOPHWX BUMIPIOBaHb, — 3a
fonomoroto t-kputepito CTblofeHTa Ans NoB'S3aHNX BEN-
YWH, BIPOTiAHICTE MHOXUHHIX MOPIBHSHL OLjiHIOBanu Post
Hoc kpuTepiem i3 nonpaskoto BoHdeppoHi. BrkoHanw ko-
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BaaucHa Tepanis

Puc. 1. Bnnus nikyBaHHs NEHTOKCUAiNiHOM Ha MOKa3HIK MakcMarnbHOTO KpOBOTOKY B MIKPOCYAMHAX

nepeannivys nicns npobu 3i CTUCKaHHAM NNe4oBoi apTepii

pensuinHni aHania. [ins 06’eKTMBHOMO NOPIBHAHHS BNAMBY
NiKyBaHHS NEHTOKCINIHOM Ha (PYHKLIIOHANbHI MOXITMBOCTI
xBopux Ha XCH 3i 3B J1LL i BU3HaueHHs MexaHi3MiB Liboro
BNNVBY BUKOHANM ABOAKTOPHWUI AUCNEPCiiHUA aHani3, K
(hakTop | B3snu goaatkose NikyBaHHS NEHTOKCUGINIHOM,
Ak paktop || — NOBTOpHI BUMIpIOBaHHS (chakTop BnvBY
TpvBanoi 6asncHoi Tepanii).

Pe3yabTati

BuvisiBnv BiporigHMIA BNMB Ha XapakTePUCTUKK MIKpOCY-
JVHHOTO KPOBOTOKY i TpuBarnoi 6asucHoi Tepanii, Ta fo-
[aTKoBOI Tepanii neHTokeudiniHom (mabn. 1). 3a paHnvn
ABOAKTOPHOrO AUCMEPCIHOMO aHanidy BU3Ha4NIM Bipo-
MiQHWA [OAATKOBUI BMMB MEHTOKCUINIHY HA MOKa3HUK
MaKCMMasbHOro KPOBOTOKY Mif Yac Npobu 3i CTUCKAHHAM
nne4oBoi aptepii (puc. 1).

BuBunnv nokasHukm giactonivHoi doyHkuii J1LL go Ta Ha
TNi NEPIOANYHOrO NiKyBaHHS NeHTOKCMiniHoM. Bussunu,
wo B nauieHTiB i3 XCH Ha Tni nikyBaHHs NoninLytThCA
MOKa3HUKW, KOTPi XapaKTepuayioTb AiaCTOMivHY (YHKLtO
miokapga J1LL: BiporiaHo 30inbLUyeThCS LUBUAKICTL paHHBOTO
po3cnabneHHsl cenTanbHOro ¥ nateparnbHOro CermeHTa
ibposHoro KinbLsg MiTpanbHOro knanaxa, BiporigHO
3MeHLUYETbCA BigHoweHHs weuakocTti TMK go wenakocTi
poscrnabneHHs mMiTpanbHoro kinbus (E/e’), wo onocepen-
KOBaHO CBIYMTb MPO 3HWKEHHS KiHLEBOMO 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  08+02  082+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 56702 0338 566+ 027 594025  614+02 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 817025 0044
0,044 0,000

Ta6nuus 3. MokasHuky MopdhodyHKUioHabHOMo 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 JIW (mabn. 2). LWob posginutn BNAme daktopis
nikyBaHHs neHToKcKdiniHOM i 6a3ucHoi Tepanii Ha npoLecy
poscrnabnerHs miokapaa 1L, BukoHanu ABOGaKTOPHMI
auenepcinHui aHanis. BetaHoBunm BiporigHWii BNAme
thaktopa 1 (nikyBaHHS NEHTOKCUCHINIHOM) HE3ANEXHO Bif,
6aaycHOi Tepanii Ha LUBMAKICTb po3crnabneHHs natepanbHol
cTinku J1LL, cniBeigHoWweHHs E/e’ (puc. 2).

Mig yac ananizy pesynsratie ExoKI™ BusiBunu: nai-
€HTW, SIKi oTpumMyBanu i 6asucHy Tepaniio, i LofaTKoBO
NEHTOKCUINIH NMPOTArOM KiflbKOX MICALIB LOPIYHO Y
3B'S13KY 3 MOPYLIEHHAMU NEPUPEPUYHOTrO KPOBOODIry,
Marnm BiporigHe 3MEHLLEHHs 06’ eMiB, MOKPALLEHHS CKOPOT-
NWBOI 3AaTHOCTI, 3MeHLLEHHs rinepTpodii JILL nopiBHAHO
3 No4aTKoBUM eTanom obcTexeHHs (mabs. 3). Tinbku y
rpyni, NaLieHT SKOT OTPUMYBanM NEHTOKCUAINIH, BUSIBUAK
BiporigHe 36inblueHHs Cl Ha TpeTboMy poLi NiKyBaHHS.
3a gaHMMK ABOGhaKTOPHOrO AMCMEPCIHOMO aHanisy Bu-
3HaYMNK BIPOTIAHWIA BNAVB NiKYBaHHS NEHTOKCMINIHOM
Ha BTC JLL.

Pesynbtat Tepanii — BiporigHe 36inbLeHHs 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 + 9,69 M (p = 0,305)y rpyni cTaHaapT-
HoI Tepanii. BU3Haumny TakoX 3MEHLLIEHHS! OLLIHKI cCaMono-
4yTTS 3a pesynsratamu MiHHECOTCbKOrO OnMTYBarnbHMKa
AKOCTI XnTTA 3 74,86 + 0,47 6anago 71,31 + 0,78 6ana
(p = 0,000) 3a Tpu pokw NikyBaHHS y rpyni NEHTOKCUINIHY
Ta374,71 £ 1,46anapo71,90 + 0,57 6ana(p = 0,001)
y rpyni cTaHgapTHOI Tepanii; OLiHKa SKOCTi XMTTS nauieH-
Tamu He BiApisHAnacs y rpynax AOCTimKEeHHS.

06roBopeHHs

Binomo, wwo xopi Ha XCH 3 ®B J1LL matoTb 03Haku eHgoTe-
nianbHOI ANCAYHKLT, SKY HUHI BBXat0Tb OAHIEH0 FOMOBHNX
MPUYNH NOTIPLUEHHS NEPEHOCHOCTI HaBaHTaxeHHs. Lle
MOB’I3aHO 3i 3MEHLUEHHAM Ba3oaunarauiiHoro pesepsy
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Api6HUX apTepiii Ta aptepion. Tak, nig Yac ¢i3nyHoro Ha-
BaHTaXeHHSs B HOPMi 30inbLLYETLCS KPOBOTIK Yepes M'sau,
ki npautotoTh. Lle BinbyBaeTbcs BHACTIZOK PO3LLMPEHHS
MIKPOCYOMHHOTO pycna, o 3abe3neyyeTbcs eHaoTenin-
3arexHOK BasoamnaTtauiero y BignoBigb Ha 30inbLEHHs
aktueHocTi NO-cuHTa3w, i BugineHHs okeugy asoty (NO),
LLIO BMKMMKa€e po3cnabneHHs.

Y 6araTbox AOCTIMKEHHSX NOKA3aHO, L0 NEHTOKCH-
inin noninwye dyHkuito engotenito npu XCH wnsxom
peanisauii Kinbkox MexaHi3miB: NiABULLEHHS CUHTE3y
npocTauukniHy — nigrpumka NO-He3anexHoro MexaHiamy
€HA0TenionpPOTEKLi, 3HWKXEHHS CMHTE3y TPOMOOKCaHYy,
3HWXEHHS aKTWBHOCTI BHTPILUHBOCYAMHHOTO 3anasneHHs
BHacnigok brnokaay cuHTe3y haktopa HeKpo3y MyXIuH,
MONiMWeHHs NVHHOCTI Ta PIAUHHMX XapakTepuCTUK
¢hopMeHMX enemMeHTIB KPOBI, LLO € OCHOBHOK MPUYUHO0
MOXMMBOIO 3HWXEHHS 06’ €EMHOI LIBUAKOCTi KPOBOTOKY Ta
nopyLeHHst nepddyaii opraHiB i TkaHuH [15]. Y Hawwomy
[OCRIAXEHHI NoKa3aHo: NikyBaHHSA NEHTOKCUMINiHOM
30inbLUye peakLjlo CyauH Ha npoby 3 peakTUBHOH rine-
pemieto, Lo haKkTUYHO € eKCnePUMEHTANBHOK MOAENH0
KOpOTKOYacHOI ilemii. Came nokasHUK MakcMMansHOro
KPOBOTOKY Mif Yac Npobu 3 peakTUBHOI Tinepemieto
XapaKTepuaye 34aTHICTb MIKpOLMPKYNATOPHOrO pycna
pearyBaTy Ha iLLeMiYHi Nogii LWNSXOM 36inbLUEHHS CUHTE3Y
chakTopis penakcaLlii.

Bigomo, Lo npouec poscnabnexHs Miokapaa Br3Ha-
YaeTbCA LUBWUAKICTHO aKTUHMIO3VMHOBOI AMCOLliaLii (akTuBHa,
€HeprosanexHa YacTuHa penakcadii) Ta po3TsryBaHHsM
€nacTUYHMX CTPYKTYP MioKapaa, Lo CTUCHEHI nif vac cu-
CTONM (NacvBHa, eHeproHe3anexHa YacTuHa penakcadii).
OueBuaHO, Npy MIKPOCYOMHHI HEQOCTATHOCTI HasiBHA
TKaHWHHA TiMNOKCisl, LU0 3yMOBIHE iCTOTHE 3HIDKEHHS METa-
6onivHoro pesepsy Miokapza, MpU3BOAUTL [0 NOPYLUEHHS
€HeprosanexHoro npouecy po3cnabneHHs miokapaa Ta
PO3BUTKY AiaCTOMIYHOI ANCYHKLIT. Y pasi eHgoTenianbHoi
ANCEYHKLIT M'A31, LLO NpaLooTb, He OTPUMYHOTbL AoCTaT-
HbOro 06’emy KpoBi. Lie npr3BoauTL 40 NiABULLEHHS ONOpY
KPOBOTOKY, 30iNbLUYH04M HaBaHTaxeHHs Ha JILL, 3ymoBntoto-
4u NporpecyBaHHA rinepTpodii Ta NigBULLEHHS XOPCTKOCTI
Miokapaa, a OTXe CrpuynHsie LWe Oinblue ynoBinbHEHHS
poacrnabnenHs J1LL i nigBULLEHHS TUCKY 1070 HANOBHEHHSI.
Yum Baxkya eHpoTenianbHa AMCHYHKLIS, TUM BUPaXKEHILL
CMMMTOMM MOraHoi CTEPMHOCTI HABAHTAXEHHS, TOMY pena-
part i3 JoBejeHUM BMMBOM Ha (OyHKLi0 eHA0TeNil0 Moxe
MaTy BNAMB Ha (i3YHi MOXMNBOCTI XBOPUX.

Y Hawomy gocnifKeHHi nokasaHo, Lo AoAaBaHHS
neHTokcudiniHy Ao 6asncHoi Tepanii cnpude nonin-
LUEHHI0 MpOLECiB penakcallii Miokapaa Ta 3MEHLLEHHH
o3Hak rineptpodii JILU, BiporigHWit BNAUB nikyBaHHS
MEHTOKCM(INIHOM BU3HAYMIIN TaKoX Ha mokasHuk BTC
JIW, AKnA iHpopMaTUBHiLLE XapaKTepusye reoMeTpuYHi
3MiHK rinepTpohoBaHOMO Miokapaa LwiyHouka. MigTeep-
[PKEHHSM MO3UTUBHOTO BNAMBY Ha CTaH xBopkx Ha XCH
3 OB J1LU € BiporigHe 36inbLUIeHHs gucTaHLii 6-XBUNUHHOT
xonpbu y rpyni nauieHTiB, AKki A4OAATKOBO OTPUMYyBany
NEHTOKCUINIH.

BucHoBKH

1. [logaBaHHA NeHTOKCU®IiNiHy A0 cTaHAapTHOT
Tepanii XBOpMX Ha XPOHIYHYy cepLeBy HeOOCTaTHICTb 3i

Original research

2a BnnuB nikyBaHHs neHTOKCMADINiHOM
Fl-(1,197)=10,546, p = 0,00137, il - 0,95
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26 BnnuB nikyBaHHs neHTOKCMINiHOM
FI-(1,196) = 16,305, p = 0,00008, [ - 0,95
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Puc. 2. Bnnus nikyBaHHs1 NEHTOKCUINIHOM Ha LWBMAKICTb poscnabrneHHs natepanbHOi CTiHKN
NBOTO LUMYHOYKA B 30Hi MITPANbHOTO KinbLisl y hady paHHbOI [iacTonu (a) Ta Ha CMiBBIAHOLIEHHS
wamakocTi TMK o wewnakocTi poscnabnerHs MiTpanbHoro Kinbus (6).

3 BnnuB nikyBaHHs neHTOKCMAINiHOM
Fl-(1,197)=19,697, p = 0,00002, [il - 0,95
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Puc. 3. BnnuB nikyBaHHs NEHTOKCUMINIHOM Ha BiAHOCHY TOBLUMHY CTiHOK JILLI.
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OL|iHIOBaHHS 383Ky Mix 'Ll i wemakicTio noumpeHHs mynbcosoi xBuni (LLIMTX) nokasytoTb cynepeynmsi pesynsratu.

MeTa po60TK — OLHMTW NOLIMPEHICTb rinepromoumcTeinemii (ML) cepen nauieHTIB i3 M'SKO Ta NOMIPHOK apTepianbHOK
rineptensieto (Al') i BnnnB L Ha XOPCTKICTb CyANHHOT CTIHKW.

Marepianu Ta meToau. Pobota BukoHaHa B pamkax gocnigxerHs XINCTEP B YkpaiHi. Y gocnimkeHHs 3anyunnu 40 nauieHTis i3
|'i Il ctyneHem AT (cepenHit piBeHb odpicHoro cuctoniyHoro (CAT)/piactoniuHoro (OAT) apTepiansHoro Tucky — 155,88/92,60 +
1,63/1,43 mm prt. 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 gocnigkeHHs 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 nauienTi i3 H-Tunom Al™ Ha noyatky Ta Yepes 6 MicsiLiB NikyBaHHS BULLIA NOPIBHSAHO 3
xBopumm 6e3 ITu: 156,45 + 1,04 mm prt. cT. npotn 152,55 + 1,41 mm pr. cT. Ha novatky (p < 0,05)i 130,65 + 0,96 MM pT. CT.
npotn 126,97 + 1,08 MM pT. cT. yepes 6 micauis (p < 0,05). IMT Ha noyaTky focnimKeHHs B navieHTis i3 H-tunom Al cTaHOBMB
30,72 £ 0,39 kr/m? npotn 28,34 + 0,69 kr/m? y xsopux 6e3 Ty (p < 0,05). MauieHTn 3 H-Tnom AT riple 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 iHCYNiHOPE3NCTEHTHICTL (3a piBHeM iHaekcy HOMA), MeHLuy LLIK® Ha nodaTky 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 MccAepOBaHME)

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

[NoBbILLEHHas KECTKOCTb apTEPUiAi — BaXKHbIN hakTop, ONpeaensioLLmii CepaAeYHO-COCYAUCTbIN pUCK. MOBbILLEHHOE COAepKaHue
obuero romoumctenHa (I'LL) okazanoch HesaBMCUMbIM (HAaKTOPOM puUCKa CepAeYHO-cocyancTbix 3abonesanuin (CC3). KnuHu-
Yeckue UCCTefoBaHus NS oLeHku cBsisn mexay 'L u ckopocTbio pacnpocTpaHeHust nynbcoBoil BomHbl (CPMB) nokasbisatot
NpOTVBOPEYMBLIE Pe3ynbTaThl.

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

Marepuans! n MeTogb!. ViccnenosaHye BbinonHeHo B pamkax uccnenosanus XUMNCTEP B YkpauHe. B uccnenoanue BkrtodeHs! 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 onpegensnu no CPTIB.

Pesynkrartbl. B Hauane nccnegosanus y 75 % (30 naumeHTOB ¢ MSrKo 1 ymepeHHoi Al) 6onbHbIX AnarHocTupoBaH 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 GonbLuyro maccy Tena, uHaekc maccol Tena (MMT). OdmcHoe CALLy naumneHToB ¢ H-tunom Al B Havane v vepes 6 Mecsi-
LIeB NeYeHust BbiLLe Mo CpaBHEHMIO ¢ 6omnbHbIMK 6e3 [Tw: 156,45 + 1,04 mm pr. cT. npots 152,55 + 1,41 mMm 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 naumeHToB ¢ 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 CTENeHb UHCYNMHOPE3NCTEHT-
HocTm (no ypoBHio nHaekca HOMA), meHbluyto CK® 1 B Hauane, 1 B KoHue nedexns. Mo ganHeim CMALL, fo Havana neyenus y
naumeHToB ¢ H-tunom AT no cpaBHeHuto ¢ GonbHeIMM AT 6e3 [T 3aperncTpupoBaH J0CTOBEPHO Goree Bhicokuii ypoBeHb CALL
[Nocne perpeccroHHOro aHanmaa ypoBeHb roMoLmcTenHa accoummposarcs co CPINBan He3aBrcMO OT cTeneHun 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
TSOKKWX HacnipkiB abo ycknagHeHb, sIK-OT MOPYLLEHHS
MO3KOBOro kpoBoobiry, iHdapKT Miokapaa, cepuesa
HEeOoCTaTHICTb. Yepes CyKymnHiCTb akTopiB puanky, LLO
MoB’s3aHi 3i cnocoboM XMTTS, Ta CynyTHIX 3aXBOPIOBaHb
PU3VK yCKNaaHEHb iCTOTHO 3pOCTaE.

MipBuLLEHA XOPCTKICTb apTEPIN — BaXIMBUIA hakTop,
LLIO BU3HaYae cepLeBO-CyauHHMIA pu3mk [1]. XKopcTkicTb ap-
Tepin MOXHa BUMIPSTY 3@ SOMOMOTOH0 LLIBUAKOCTI NOLUMPEH-
Hs nynbcoBoi xauni (LLIMMX), siky BBaxatoTb NOKa3HUKOM
cepueBo-cyauHHoro (CC) puauky, BoHa BKIto4eHa 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 LOCIMKEHD LLOAO
ouiHoBaHHA 3B'a3ky Mix 'L i WMMX, ane ui nonepeaHi
JOCRimKeHHs fanu cynepeynusi pesynsratu [5-7].

Ak BigoMo, B YkpaiHi Hanbinbllia cMepTHiCTb Big
CepLEeBO-CyANHHMX MO NOB’si3aHa came 3 NOPYLUEHHSM
MO3k0BOro kpoBoobiry. OcTaHHiM Yacom yce BinbLue ysaru
npuainaTb acouialii Mix GioXiMiYHUMM NOKa3HMKaMK
KPOBI Ta PO3BUTKOM iLLEMIYHOTO iHCYNbTY. [JocnimKeHHs
KUTaWCbKMX Y4eHWX nokasanu, wo 75 % nauieHTis i3 ap-
TepianbHoto rineptensieto (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 MOBTOPHMX iLUEMIYHUX MOPYLUEHb
MO3KOBOTO KpOBOOBiry.

BeaxatoTb, Wo nauieHtn 3 Al i rinepromouucTeie-
mieto (Iy) yactiwe manu CC3 Ta LuepebpoBackynsipHi
3aXBOPIOBAHHSI, OOHaK MexaHi3MW B3aeMogii Mix apTepi-
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anbHum Tckom (AT) i piHem 'Ll npu CC3 3anuwatotbes
HEe3po3yMinumu. Masno XTo 3 JOCTiAHMKIB OLHIOBAB 3B'130K
[OCSrHeHHs LinboBoro pisHs AT i piBeHb 'L 3anexHo Big
JKOPCTKOCTi CYANHHOI CTiHKN.

MeTa po6oTtu

OuiH1TV NOLUMPEHICTB rineproMoLucTeiHeMi ceper navieH-
TiB i3 M’sKOI0 Ta MomipHoto Al i BNnuB rinepromoumcTeiHemi
Ha XOPCTKICTb CYAUHHOI CTIHKU.

Martepianu i MeToAU AOCAIAXKEHHA

[JocnimxeHHs BUKOHaNU B pamkax 6araToLeHTPOBOro
pocnimxkenus XINCTEP B YkpaiHi (Bigkpute kniHiuHe
LOCTIiIKEHHS aHTUMNEPTEH3MBHOI €(DEKTUBHOCTI reHepny-
Horo npenaparty TenmicapTaH (XIMoten) abo kombiHaLii 3
amnoguniHom (Cemnonin) uv rigpoxnoprtiasugom y TEPanii
navjeHTIB i3 M'AKOI0 Ta MOMIPHO apTepianbHO rinepTeH-
3iet0) [9,10].

Y pocnipxeHHs 3anyunnu 40 nauienTis i3 | Ta Il cTy-
neHem Al (cepenHiit piBeHb ocbicHoro 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 HanpuWKiHLUi CeMUAEHHOro nepiofy CKacyBaHHS BCiX
aHTUTINepTEeH3NBHUX NpenapartiB cepefHi 3HaYeHHs
apTepianbHOrO TUCKY, BUMIPSIHOTO B MEPLUi NOMNOBUHI
[HS1 B MONOXEHHI CUAAYM CTAHOBUMW: OCICHUIA CUCTO-
niyHun aptepianbHuii Tuck — CAT 2140 mm pT. CT.,
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

lMicns cemmuaeHHOro nepiogy ckacyBaHHs BCIX Meau-
KaMeHTO3HMX 3acobiB MmauieHTW NPOXOAWMIM novaTkose
40 naujenTie AT |-l cTynexs ) 00CTeXeHHs1, MeTOIOM CRinuX KOHBEPTIB iX noginsnu Ha
rpynu 3a NpU3HaYeHHAM aHTUrinepTeH3vBHoI Tepanii. B
KiHLi nepiody ckacyBaHHs MOBTOPHO OLIiHOBanW Kputepii
3anyyeHHs B JOCMiMKeHHS. AKLLO naLieHT im Bignosiaas,
7-neHHuii nepion CKaCyBaHHg_ 1Or0 3anyyanu B AOCHIMKEHHS. [M3aitH AOCTImKEHHS

e e oG aBege 2 uc. . |
YCiM naujieHTam Ha noyaTky AOCMimMKEHHs Ta Yepes 6
MicsLiB HANPVKIHLi nepiogdy NikyBaHHS BUKOHYBamNM KITiHiYHi,
nabopaTtopHi Ta YHKLiOHaNbHO-AIarHOCTUYHI 0BCTEXEH-
Te”MicaPTT"t“O Mr a6o 80 mr +Te”""icapTa;‘éO g"635°3%0 mr HSi: hisuKkamnbHe OBCTEXEHHS, BUMIpIOBAHHS Mack Tina
KOHTpofll: I?e'pa\ni'l' aMﬂonKV:)nr::pdn;T’epzl;iT A Ta 3pOCTy, Po3paxyHoK iHOekcy macu Tina. IHaekc macy
Tina (IMT) Bu3Hayanm 3a copmynoto: IMT = maca Tina/
(3picT)?, kr/m2. [liarHo3 HaZmMLWKoBOI Baru Tina abo oxu-
PiHHS oLiHtoBany BignoBigHo Ao kputepiis BOO3 (1997):
Mpn HeAoCArHeHHI LinboBoro pisHs odickoro AT Ha[NMILKOBY Macy Tina BCTaHOBIIOBANA MY 3HajeHHi IMT

+ 'XT 12,5 mr 30 gHie. .
KoHTpon Tepanii 25,0-29,9 kr/m?, oxwpiHHs | cTynenst — 30,0-34,9 kr/m?,
OXupiHHs Il cTynenst — 35,0-39,9 kr/m2, oxupiHHs |1l cTy-
neHa — IMT nonag 40,0 kr/m2.

) OdpicHuin CAT i AT BumiptoBanu Ha nodatky gochi-

S

[PKeHHs, micns cemuaeHHoro (B pasi noTpebu) ckacyBaHHs
BCiX @HTUrNEPTEH3MBHUX Npenaparis i HaNPUKIHL NikyBaH-
Hs1. AT BMiptoBany B kabiHeTi nikapsi B NOMOXeHH navieHTa
Puc. 1. [usaitn gocnimkerxst XINCTEP. cUasymn Tpudi 3 iHTepeanom 1-2 XBWUAUHK 3a JOMNOMOTOK
anapara Omron HEM 705IT (OmronHealth Care). YCC
BU3Ha4anu nicns Apyroro BUMiptoBaHHs. MMposogunu

MoBTOpHE 06CTEXEHHS Yepes 6 MicsALiB
Ta 3aBepLUEeHHS AOCHIIKEHHS

ane <180 MM pT. CT., AiacToniyHM apTepianbHU 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 BUKTHO4EHHS. ‘ § abo BP-Lab, (BPLab GmbH, ®PH). Busyanu nokasHuku:

KpwTepil BUKNIO4EHHS: aHriOHeBPOTUYHIA HAOPAK B cepentibonoBoBMil, AEHHH, HidHMI cucTORiuHMil AT (CAT),
aHamHesi, rinepkaniemist (>5,5 mmons/n) abo rinokani- cepenHbO0BOBHI, EHHMIA, HiuHMiA AiacToniuruil 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, oGpaxoBysanut [0GoBHit
nepeacepab, Yacta ekcTpacucTonivHa apuTMisi, na- iHaekc (OI) — BiACOTOK 3HKEHHS HiYHOro AT MOPIBHSIHO 3
POKCM3MarbHi LUMYHOYKOBI ab0 HaALLIYHOUKOBI Taxikapaii, [ieHHM. Kpim Toro, pospaxoByBami iHaekc yacy (I4), wo
nepevcTytoda ciHycosa Taxikapais (YCC nonan 100 ya/ xapakrepuaye Yacose nepeBaHTa)eHHs TUCKOM MPOTSIOM
XB), aTpioBeHTpuKynsipHa 6nokaga Il Ta lll cTyneHs, cu- o6 Ta BM3HAYAETHCS SIK BIACOTOK BUMIpIOBaHb AT, O
HycoBa 6paavkapaist abo CMHAPOM CRabKoCTi CMHYCOBOTO  ngpesiwye 140/90 MM pT. CT. yaeHb i 120/80 MM pT. CT.
By3na, HasBHICTb Baj cepus, BariTHiCTb abo nakTauis, YHoui. BusHayanu iHoekc HaBaHTaxeHHs Tuckom (IM), wo e
3nosikicHui nepebir apTepianbHoi rinepTeHsii, BTOpUHHA MOLLEH0 MixX KPUBOHO MigBmLLeHOro AT i niHieto Mexi Hopmu,
AT, BupaxeHa apTepianbHa rinotensis (CAT Hk4e HXX 3 Takox iHaekc BapiabenbHocTi (CB), sikvit oBuncrioBanu
90 MM pt. cT.), GpoHxianbHa acTMa, AEKOMMEHCOBaHI sk cTaHpapTHe BiAXUNEHHS BennuMHM AT. MoHiTOpyBaHHs
3axBopioBaHHs neqiHku (piseHb ACT aGo ANT yTpUi BUW  npoBopvnN B TakoMy PeskiMi: BAEHb — KOXHI 15 XBUMNH,
3a BEPXHIO MeXy HOpMu), rocTpa abo XpoHivHa HUpKoBa yHoui (322:00 8o 6:00 rog) — koxHi 30 XxBUNWH. XBOpI BENW

HedoCTaTHICTb (po3paxyHkoBa LUBMAKICTb KNYGOYKOBOT  3piyaiiHmi CrIOGIB IUTTS, BUKOHYHOUM NOBYTOBI dhisnuHi Ta
tinsTpauii (LLIK®) 3a chopmynoro CKD-EPI <30 Mn/xe/1,72  ncixoemoLiiiHi HaBaHTaKeHHSI, 3aMOBHIOBANM LLOAEHHMK.
M?), cepLiesa HeAocTaTHicTs Il i Bulue dyHKUioHa38nbHOr BioxiMiuHi aHamian BIKOHyBanM B cepTudikoBaHii B

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

MO3KOBOrO KpOBOOGIry B aHaMHE3i, HasiBHICTb CTEHOKapMii  enekTpOniTiB (kanito, HATpito), IMKOKO3M, 3aranbHOro Xonec-
HanpyxeHHa |-V dyHKuioHanbHoro knacy (3a Kanag-  tepuny (XC), Tpurmiuepugis (TT), XC ninonporeigis B1COKoi
CbKOK Kracudikallieto) abo Ba3oCnacTU4HOI CTeHoKap- winbHocTi (XC-NMNBLL), 3a cTaHgapTHOK METOAMKOK

Aii, IHEKLiHI i OHKOMOTiYHI 3aXBOPIOBAHHA, LKPOBMA  po3paxoBysanu BMicT XC MinonpoTeifis HU3bKOT LLiNbHOCTI
niabet, mopbigHe oxupiHHs (IMT >40 kr/m?), BUpaxeHi (XC-JINHLL), XC ninonpoteigiB ayxe HU3bKOI LLiNbHOCT
3aXBOPIOBAHHSA nepuepruyHNX CyanH, cuHapom PeriHo, (XC-NNAHLL) y cvposartui kposi. KnipeHc kpeaTuHiHy, LWo
CTaH nicns XipypriyHoro BTpy4aHHs (MeHLUe Hix 1 micaub), nokasye LLK®, Bu3Hayanm po3paxyHKoBO 3a hOpMyrioH
NpUAMaHHS CTEPOISHUX | HECTEPOIAHUX NPOTU3ananbHKX CKD-EPI, sixa 3atBepaxeHa pekomeHaauiamu Kidney
3aco6iB, KOHTPALENTWBIB, 3HaYyLLi NCUXiYHi po3naau, Disease Improving Global Outcomes (KDIGO) 2012 [11].
HEMOXMMBICTb CKAaCyBaTV NONEPEAHI0 aHTUTINEPTEH3NBHY PiBeHb romoumcTeiHy B CUpOBATL|i KPOBi BU3HaYanu 3a
Tepanito, y4acTb B iHLLOMY AOCHiMXeEHHI. [OMOMOrOl0 BUCOKOEChEKTUBHOI PiAMHHOI XpomaTtorpadii
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(BEPX). MavjenTis 3i 36inbLueHHsM piBHs romoumcTeiny (ML
210 MKMOFIb/TT) BU3HAYanu sik 0ci6 i3 rinepromoumcTeiHemMieo
(H-tvin AT"). Lie obmexeHHs obpanu Ha piHi 10 MkMonb/n
3rigHO 3 pesynbTatamy nonepeaHix gocnimkens [4,6]. Ocib,
sIKi He Marnu BICOKOro apTepiarnbHOro TUCKY Ta BUCOKOTO piB-
HS FOMOLIMCTEIHY, BU3HaUMnM K rpyny koHTponto (n = 10).
PiBeHb C-peakTusHoro npoteiny (CPI) y cupoBarui
KpOBi BW3Ha4Yanu 3a JOMNOMOrow 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 HeJOCTaTHOCTI, iLLeMiYHOro iHcynbTy [8,25].
LLBnakicTb nowwmpeHHs nynbcosoi xauni (LUMMX) Ta
LeHTpanbHuin AT BM3Ha4anu Ha anapati Sphygmocor-
PVx (AtCor Medical Pty Ltd, AscTpanis), Lo 3’eaHaHun
i3 NepCcoHanbHUM KOMM'IOTEPOM; Lie Jae 3MOry aHarniay-
BaTW (HOPMM NyNbCOBOI XBWNI Ta BM3Hadath LWMMXen i
LUTIMXm. [Te30aaTumky BCTAHOBIIOBANM Ha 3ararbHiii npa-
Bil4, CTETHOBIN | pafjiasbHili apTepisix NpaBoro nepegnnivys
nif, Bi3yanbHUM (Ha MOHITOpI) Ta @aBTOMaTU4HUM KOHTPO-
JIeM SIKOCTI, L0 3[iNCHEHUN 3a JOMOMOrOK BiAMnoBiAHOT
nporpamu npunagy. Yac 3anisHeHHs nynbCcoBoi XBuni Ta
LUBMAKICTb MOLUMPEHHS MYyNbCOBOI XBWITi, LEHTpanbHUi
AT Br3Ha4anM aBToMaTM4HO 3a JOMOMOro NPOrpamMHoro
3abe3neyeHHs Npunagy nicns BBEAEHHS BENUYMHY BiACTa-
Hi MiX JaTyuKamu, KOTpy BUMIpHOBanmu CaHTMMETPOBOK
CTPIYKOI0. 151 OLiHIOBAHHS MPYXKHO-ENACTUYHNX BNacTh-
BOCTel apTepin enactuyHoro Tuny LUTMX Bu3Havanu 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 NporpamHoro 3abesneyeHHs npunagy Ha oc-
HOBI apTepianbHOro TUCKY Ha NNeYoBil apTepii Ta hopmm
OTPUMaHOI MyrNbCOBOI XBUII Y BUCXiAHI aopTi (dhopmyna
BW3Hau4eHa BUPOBHWKOM, MpOBEeAEeHa CTaHaapTv3aLis ans
iHTpaaopTanbHOro BUMIPIOBAHHS apTepianbHOro TUCKY).
LUNMAX Buwwa B pasi BinbLUOi XOPCTKOCTI CTIHKM apTepil,
6inbLUOT IXHBOT TOBLLWMHM, MEHLLIMX TYCTWHI KPOBI Ta pagiyci
aptepin. [ns BusHadeHHs LWMTX nynbcoBy XBunio pee-
CTPYHOTb Ha NPOKCUManbHIN (CinbHa COHHA) Ta AnUcTanb-
Hill (CTerHoBa Ta MPOMEHeBa) apTepisx. 3a 4ONOMOrow
CaHTUMETPOBOI CTPIYKM Yepe3 NOBEPXHIO Tina BUMipHOKOTb
BifCTaHb MiX MicLaMK peecTpauii nynbcosoi xsuni (d),
a npunap BM3Ha4ae yac CrisHeHHs (t) nosiBu MynbCoBoi
XBUNi B AMCTanbHii Touui. Yac cnisHeHHs! BU3HAYaeTLCs
Mig Yac CUHXpoHisaLii 3 enekTpokapgiorpamoto. LUMMX
po3paxoByeTbCs 3a hopmynoto: LMMX = Ad/At.
LUMIMX Ha cermeHTi CninbHa COHHA — CTerHoBa apTe-
pisi NOKa3ye LUBMAKICTb MOLUMPEHHS MyNbCOBOI XBUITI MO
apTepisix eNacTU4HOrO TUMY, HA CErMEHTI CMiNlbHA COHHA —
MPOMEHEeBa apTepis — Mo apTepisix M'F30BOTO TUMY.
AoptanbHy LUMMX 3a3Bnyar BUMIPIOIOTb MK COHHOKO
Ta CTErHOBO apTepisMu. HopmanbHi NokasHWKKM y 300po-
BYIX NtOAEN CEPEAHbOrO BiKY CTAHOBNSATb 4 M/C Y HU3XIAHIN
aopTi, 5M/C —Yy YepeBHiil aopTi Ta COHHUX apTepisx, 7 M/C —
y MEYOBMX apTepisix, 8 M/C — y 30yXBUHHWX apTepisiX.
OTxe, BUKOPUCTaHHS METOAMKM anfaHauiiHoi To-
HOMETPIi Aia€ 3MOry OLIHATW YPaKEHHS CyOuH Ta iHLIKX
opraHiB-MiLLeHel i B 3aranbHin nonynsuii, 1 y XBOpUX Ha
Al 30kpema.
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HariBaxnumsilwmmn NporHOCTUYHUMK hakTopamm
KOHTPOMIO 32 ehEKTUBHICTIO aHTUMNEpPTEH3NBHOI Teparii
BBaXatoTb MOKa3HWKM LieHTparbHOro nynbcosoro AT (UAT)
i ueHTpanbHoro cuctoniyHoro AT (4CAT). Ak nokasanm
KMiHIYHI AOCNIIXEHHs, came BOHW Dinblle BU3HAYalTb
MPOrHo3, Hixk AT, BUMIpSIHUA Ha nnedvoBin aptepii. Tak, y
nocnimkenni 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, — He3aNeXHUN NPEONKTOP BUHUKHEHHS
kapgioBackynspHux nogi. CynyTHi 3axeoptoBaHHs (IXC,
LykpoBuin piabeT, cMHApPOM OBGCTPYKTMBHOIO arnHoe) Ta
CTaHu (gucninigemisi, KypiHHA) CynpoBOXKYHOTLCS 30inb-
WweHnm ueHTpanbHum AT. KpiM CyaMHHUX yCKMagHEHD,
UMAT i uCAT acouiloTbCa 3 YpaKEHHSM OpraHiB-MiLle-
Heit (rinepTpodieto nioro wnyHoyka (ML), ToBLmHOW0
KOMMeKCy iHTUMa-Media, AiacToniyHow AUCHYHKLiED
JIW, 3BinbweHHsm posmipy nisoro nepeacepas (J1M)) i
MporpecyBaHHsM aTepocKnepoay.

ExoKI™ BukoHyBanu 3a [ONOMOrol0 yNnsTpa3BykoOBOMO
diarHoctnyHoro anapata Imagic Agile (Kontron Medical,
®paHuia) B M- i B-pexumi 3a ctaHgapTHAM NpoTOKO-
nom. Buanayanu po3mip aoptu, J1IM, KiHLeBo-giacToniyHuii
poamip (KOP) i kiHueBo-cuctoniynmin poamip (KCP) JILL,
kiHueBo-cucToniyHui (KCO) Ta kiHueBo-giactonivHui (KOO)
o6’emu JILW i copakuito Bukuay (PB) JILL. Macy miokapaa
nisoro wnyHouka (MMIILL) po3paxoByBanu 3a hopmynoto
AmepuKaHCbKOro ToBaprcTBa exokapaiorpadii (American
Society of Echocardiography), BUkop1cTaHHs siKoi pekoMeH-
[0BaHe €BponelicbKMM TOBapyCTBOM rinepTeHsii (European
Society of Hypertension) Ta €Bponeiicbkum ToBapUCTBOM
kapaionoris (European Society of Cardiology).

EcbekTnBHICTb NiKyBaHHS OLiHIOBaNM LLUNSXOM NOPIBHSAH-
HS IMHaMIKK KniHiko-nabopaTopHuX i hyHKLioHanbHO-Aja-
THOCTUYHMX NOKA3HMKIB Y XBOPUX Ha NOYaTKy Ta HanpyKiHL
nikyBaHHS. MepBMHHA 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 LUMIMX, BusiBneHHs nauieHTis
3 Al Ta rinepromoLcTeiHEMIEI0, NEPEHOCHICTb | PO3BUTOK
noBivHMX edekTiB.

Micns cTBopeHHs 6a3 paHux y Microsoft Excel
pesynsTaTi CTaTUCTUYHO OMpaLoBanu 3a AOMNOMOrow
nporpamHoro 3abeaneveHHs IBM SPSS Statistics 21.
Ockinbkn BubipKa Bignosigana HopMansHOMy pPOo3noAiny,
LS aHani3y JaHnX BYKOPUCTOBYBANW CTaH4apTHI MeToau
ONMKCOBOI CTATUCTUKM 3 PO3PAXYHKOM TaKMX MOKA3HWKIB:
M - cepenHs apudmeTMyHa BenMWYMHa, M — noxubka
CTaHAAPTHOTO BiAXMNEHHS Bi4 CepeaHboi apudMeTUYHOT
BENWYMHU, MoAa, MefjiaHa, po3max Bubipku, MakcuMansHe
Ta MiHiManbHe 3Ha4eHHs BENMYMHW, p —KoediLjieHT Biporia-
HOCTi. BiporigHicTb pesynbratis BU3Ha4uIM 3a 4OMNOMOroH0
napHOro BOBMBIPKOBOTO TECTY 3 BUKOPUCTAHHAM t-Kpu-
Tepito CTblofeHTa Ans cepeaHix BENUYMH, KOPENSLHNA
aHania — Ans He3anexHWX BapiaHTiB, BUKOHANMN NapHWN
hakTOpHUI KOpenAaUINHWIA aHani3 i3 po3paxyHKoM Koe-
iuienta kopensuiji 3a CnipmeHom (r), 6aratoakTopHuiA

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



Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ta6nuus 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_fi0, MM pT. CT.
o[IAT_f10, 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. og.

MauieHTn 3 AT, MauieHTn 3 AT, p
romouucreil 210 romouucteid <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. BignosiaHo. CepeaHs odicHa
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 % navjeHTiB OTpUMyBanu MoHoTe-
panito TenmicaptaHom 40 mr un 80 Mr oavH pa3 Ha foby,
3rigHo 3 An3aitHoM pgocnimkeHHst (puc. 1). Yepes 24 TkHi
Tinbkn 35 % navieHTiB 3anuiumnucs Ha MoHoTepanii (TobTo
BOHW Ha Ti MOHOTEpanii A0CArM LinboBoro pisHSA AT). IHLL
65 % xBOpw¥X OTPUMYyBan¥ NOABIlHY KOMGIHOBaHy Tepanito
TenmicaptaHom 40-80 mr 3 amnoguniHom 2,5-5,0 mr abo
MoTpiliHy KOMGIHOBaHy Tepanito 3 fOAaBaHHSAM TiApPOXMop-
Tiasuay (FXT3) 12,5 Mr oguH pa3 Ha poby (HeobXiaHICTb y
nozaBiHiN abo NOTPINHIN koMBiHaLT 3anexHO Big CTyneHs
nigBuLLeHHs AT Ans LOCArHEHHS Oro LjiflbOBOrO PiBHS BU-
3HavaB nikap). OcHoBHi pesynbrati gocnimkeHHs XINCTEP
ony6nikoBaHo panite [9,10].

Ha Ttni moHoTepanii TenmicaptaHom abo noggiiHoi
(TenmicapTaH + amnogmniH) 4M NoTpilHoi komBiHauiT (Ten-

micaptaH + amnoguniH + [XT3) 3HuxeHHs 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, NOABIMHOI (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@ HiYHMI Nepiog —
-15,4/8,7 mm pT. cT. (p < 0,05 NOPIBHAHO 3 NOYATKOBMMY
3HayYeHHsMM Anst Beix nokasHukie). YCC y kabiHeTi nikaps
Ta cepenHst 3a fo0y BiporiAHO He 3MiHUMnacs.

[JocsrHeHHs uinboBoro pisHs AT nig vac odicHoro
BUMIpIOBaHHS CTaHOBWNO 3aranom y rpyni 80 %. Y pasi
MOHOTepanii TenmicapTaHoM WinboBoro piBHa AT nig
yac odpicHoro BumiptoBaHHs gocarnm 100 % nauieH-
TiB, Ha KOMOiHOBaHil Tepanii — Tinbkn 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,
OCKIfNbKM MauieHT 3anuwaBcs Ha MOHOTepanii, AKWo
[OCArHYTO LinboBoro piBHA AT Ha ii Tni. MoagiHy Ta
MOTPiHy komBiHaLii npu3Hayanu nauieHTam, SKum He
BaBasocs LOCAITH LinboBoro piBHA AT Ha MOHOTepanii.
3a faHumu daxosoi nitepatypw, Tinbkv 30 % nauieHTis
3 Al noTpebyroTb MoHoTepanii, a 70 % Ans LOCATHEHHS
LinboBoro pieHs AT noTpibHa kombiHoBaHa nogagiitHa abo
noTpiiiHa aHTurinepTeH3unBHa 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
3BaHuin H-tun AT

[MopiBHSNM NoYaTKoBI 1 KiHLEBI KNiHiYHI, NabopaTopHi
XapaKTepUCTUKM NaLiEHTIB i3 HOPManbHUM PIBHEM FOMO-
LMCTEHY Ta 3 rineproMouucTeiHemieto. [Ins oTpUMaHHs
BIPOTiAHMX PE3ynbTaTiB NOKasHWKW CTaH4APTU30BaHi 3a
noyarkoBum piBHem HOMA, pe3ynbrati HaBeaeHi 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 xBopi Ha
AT i3 rinepromoumMcTeiHEMIEID ManyW BipOrigHO BWLLi MO-
kasHuku CAT nig Yac oghicHOro BUMIPIOBaHHS Ha MoYaTKy
focnimkeHHs, Binbwy Macy Tina, IMT. Tak, odicHuin 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 nauienTi 6e3 [Ty (p < 0,05). Y KiHUi AOCTIDKEHHS
yepes 6 micauiB nikysaHHs odicHuii CAT Takox BiporigHO
BULWMIA y nauiexTi i3 [Mw i ctaHoswe 130,65 + 0,96 npotm
126,97 = 1,08 MM pT. CT. NopiBHsIHO 3 NaLlieHTamm 6e3 [y
(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 Oynw BuLLi MOKa3HMKKM AT.

3a OLUiHIOBaHHSAM CepLeBO-CYAMHHOIO pU3NKy 3a
wkanot SCORE, nauieHtn 3 H-uny A" Takox Manu BuLLj
MOKa3HWKM i Ha NOYaTKYy, i HANPYKIHLI JOCNIMXEHHS!, HaBITb Y
pasi BiporigHoro 3HuxeHHs AT | OCArHEHHS LiinbOBYWX PIBHIB
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AT y 6inbLocTi xBopux. MauieHTy 3 H-Tvnom Al nopieHsiHO
3 XBOpUMM 6e3 rineproMoLmMcTeiHEMIT Manm BUPaXeHiLni
CTYNiHb iHCYNIHOPE3WCTEHTHOCTI (3a piBHEM iHaekcy HOMA)
i Ha MoYaTKy, i HaNPVKIHL NikyBaHHS. 3MiHW LibOro NOKa3HM-
ka BinbyBanunca BHaCNAOK MiABALLEHHS PIBHSI iHCYNiHY Ta
BMICTY r11t0KO31 B CUPOBATLL KPOBI. PiBeHb KpeaTuHiHy Takox
BULLMIA y NavjieHTiB i3 H-Tunom Al™ Ha novaTtky AocnimKeH-
Hs1 Ta nicns 6 MicsauiB nikyBaHHA. BignoigHo, BOHM Manu
MEHLUWA piBeHb po3paxyHkoBoi LLK®, xoua ii BenninHm B
000X rpynax BignoBigany HopMarnbHUM MokasHukam. He
BUSIBUMK BiporiHy pisHuMLI0 3a piBHem CPI1 Ha noyartky
ZocnimkeHHs Mix nadienTamu 3i6e3 My (2,56 + 0,32 r/n
npotn 2,02 + 0,15 r/n BignoBigHo). MavjieHTu, Skux 3any4m-
NV B SOCTIMKEHHS, HE Many CynyTHBOI NaTonorii, LyKpoBOro
piabery, cepueBoi He[OCTaTHOCTI, TOMY, Ha HaLly JyMKY,
manu HeBwcoki nokasHuk CPIT i Ha novatky, i HanpyKiHL
NiKyBaHHS, rpynu BipOrigHO He PO3PISHSANNCE.

lMNopiBHANMM pe3ynbTaTi 40B0BOro MOHITOPYBaHHS AT
y rpynax nauieHTiB i3 nigBULLEHNM i HOpPMarbHUM PiBHEM
romMoLMCTeiHy A0 Ta Yepes 6 MicALB nikyBaHHs (mabr. 2).

3a paHumu 1o60BOrO MOHITOpPYBaHHS, 40 NoYaTky
nikyBaHHs nawieHTy 3 H-tunom Al Manu BiporigHO BULLWIA
piBeHb CAT i 3a BeCb 4ac MOHITOPYBaHHS, i 3@ AEHHWUN i
HiYHUMIA Nepiogy NOpIBHSHO 3 rpynoto xBopux Ha Al 6e3
rinepromouucTeiHeMmii.

BuikoHanu kopensuiinHuin aHani3 38’sa3ky BMIiCTy romo-
LMCTETHY B cpOBaTLL 3 KMiHIYHUMM Ta GioXiMiYHUMM nokas-
HWMKaMW Ha noyaTKy Ta HampuKiHLi NikyBaHHS. Pesynbratu
HaBefeHi B mabruuyj 3.

3a gaHumuK, WO HaBefeHi, BMICT roMOLMCTEiHY B 3a-
ranbHin rpyni xBopux Ha Al" 4O NMiKyBaHHS KOpentoBas i3
yonosiyoto cTatTto, IMT, ocbichm CAT, JAT, LUMMNX, CLIAT,
piBHEM MtOKO3K, kKpeaTuHiHy, LUK® kposi, poamipamu MLLI
i 3CJILL. PiBeHb romouycTeiHy [0 NiKyBaHHS BULLMIA Y YOmo-
BiKiB, MavieHTiB i3 BinbLuyrmM IMT i BULLMM piBHEM OdbicHOrO
AT. Y nauieHTi i3 MeHLwot YCC fo Ta nicns nikyBaHHs BK-
3HAUMNM BULLWIA PiBEHL FOMOLIMCTETHY. YWM BULLMIA OCTaHHI
nokasHuk, Tm euwa LLUMIMX no aptepisx enactnyHoro Ta
M’'130BOro Tunie, MeHwa LWK® fo ta nicns nikysaHHs. Yum
BYLLMIA piBEHb FOMOLMCTEIHY NiCNs NiKyBaHHS!, TM BULLWIA
piBeHb LeHTpanbHoro CAT nicnst nikyBaHHS.

Mg yac perpeciiHoro aHanisy piBeHb rOMOLMCTEIHY
B cMpoBaTLi kpoBi acoujtoBascs 3 LUMMX He3anexHo Big
3HWKeHHs AT Ha Tni Tepanii. OTxe, piBEHb TOMOLMCTEIHY
BUSIBUBCS PaKTOPOM, LLIO MOB’SA3aHMNI i3 KOPCTKICTIO CYAWH
He3anexHo Bif 3HWKeHHS AT Ha Tni nikyBaHHs. Pesynsratu
HaBefeHi B mabrnuuj 4.

06roBopeHHsA

Mig vac gocnimkeHHs BUSBUNK: 75 % oci6 i3-nomix XBopux
Ha Al | Ta Il cTyneHiB MatoTb riNneproMoLMCTEIHEMIIO, TaK
3BaHMn H-tn Al. AHanorivHi BiGOMOCTI LLOAO NOLUMPEHOCTi
rineproMmouumcTeiHeMii 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 CPT1, maibke B yCiX XBOpUX
i3 MOBTOPHUMM iLLEMIYHUMY iHCYNbTaMK [iarHocToBaHa
rinepromouycTuitemist. Pisedb CPIi HasBHICTb 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
OJMHWLi BUMIpIOBaHHSA romouucteiH 210 romouucTeiH <10 rpynamu

MKMOnb/n, MKMonb/n,

(n = 30) (n = 10)
CAT24_pio, mm pr. CT. 140,30 + 0,90 134,31 £ 1,55 p = 0,002
[AT24_no, mm pr. cT. 83,28 + 1,08 80,24 + 2,03 HO
MAT24_no, MM prT. CT. 57,14 + 0,94 54,43 + 1,53 HA,
YCC24_po, yn/xs 69,93 + 0,79 74,13 + 0,99 p =001
neHCAT_pno, MM prT. 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
HI4OAT_n0, MM pT. CT. 74,37 £ 1,26 71,50 £ 1,61 HO
HIYYCC_po, ya/xB 60,82 + 0,85 63,69 £ 1,49 HO
CAT24_nicnsi, MM pT. CT. 125,67 + 1,05 121,46 + 2,14 HO
[AT24 _nicnsi, MM prT. 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 _nicnisi, MM pT. CT. 131,66 + 1,24 126,05 = 2,25 p = 0,036
AeHb[JAT_nicns, MM pT. 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|

Crarb, (YonoBiva/xiHoua) 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
OcpicHuit CAT, mm pTct, nicns r = 0,285 p < 0,001
OdpicHuit JAT, mm pr. cT, nicns  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, oo 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 prT. 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 <001 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
LwinyHouka; LLIMMX: WweuakicTb NowwmpeHHsi nynbcoBoi xBuri; LUK®: weuakicTb kny6oukosoi dinbTpadii;
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 pesynestatn ceigyars, wo CPI1
i rinepTeHsia TMny H — HesanexHi gaktopu pusuky Ans
MOBTOPHMX iLIeMiYHUX iHCYnbTiB. [eLlo HecnoaiBaHo B
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Tabnuus 4. AcouiaTuBHi 38’A3KW BMICTY rOMOLMCTEIHY B CUPOBATLL KPOBI
3 KNiHiYHUMK Ta GioXiMIYHMMM NOKa3HUKaMW B NaLieHTiB i3 M'sikoto Ta nomipHoto Al

Moka3H1Ku, 0ANHULI BUMipIOBaHHSA FomouucTei

He3anexHui Ta iHTepaKTUBHUI BMNAVB NiABULLEHOMO
PIBHSI TOMOLCTETHY Ha AIMOBIPHICTb PO3BMTKY iHCYBTY OLji-
Hioeanu B National Health and Nutrition Examination Survey,
Lo 3ajncHere B 1999-2004 pp. y CLUA (n = 12683). AsTopu

LUNIX en, m/c, nicnst B = 0,307 p = 0,001 . ;
\LITX w, e, nions B = 073 > = 0,001 BUSBAM, LUO MiCNIA KOPUTYBaHHS AN .17 KOBapiaTuBHIX
Ochichwi CAT, v pr. cr, icns B = 0423 b < 0001 3aXBOpi0BaHb Y MaLlieHTiB, y KOTPYX MIABULLEHNT piBeHb
Ocpichmin AT, i pr. cr, nics B = 0675 0 = 0001 FOMOLWICTEHY, |acTiLLie PeecTpysanu iHcynsT MopisHsHo 3
HOMA, yw /o, 10 8 = 025 b = 0,032 XBOUIMW, SIKi HE Mar MIABULLEHOTO PiBHA romoLyCTeiHy
HOMA, ymJfo,, nicns B = 0,385 b < 0001 (OR1,.52,95 %Cl 1.,01—2,29;p = C.).,045). XBoplsnoegHaH-
LIK® mrixe/, 72 w2, nicns B = 0,342 b = 0,005 HAIM NABULLIEHOIO PiBHA roMOLCTEiHy Ta Al" manu 6inbLuy
Kpeamuik, MeMons/n, 40 B = 0411 b = 0003 MIMOBIPHICTb PO3BMTKY IHCYMLTY MOPIBHAHO 3 ocobamm Ge3
Kpeamukin, mivons/n, nicns B = 0,572 b = 0011 6ynb-akoro 3axsoptoBaHHs (OR 12,02, 95 % Cl6,36-22,73
IMT, ke/v2, ricns B = 0,227 b = 0,026 ans yonosikis, OR 17,34, 95 % Cl 10,49-28,64 ans xiHoK).
SCORE nicns B=-0815 p = 0,001 Acoujiauisi rineproMoLmMcTEIHEMIT 3 PO3BUTKOM iHCYNBTY Halt-
SCORE po B = 1,223 p < 0,001 CvnbHiLLA B MOMOAVX NMofew, NiHINHO 3HKyBanach 3i 36inb-
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LIbOMY [I0CHiIKEHHi piBEHb rOMOLCTEIHY HE MaB CYTTEBOMO
BSIMBY HA PO3BUTOK MOBTOPHYX iLLIEMIYHUX IHCYTBTIB, KOMW
1A0r0 OCHOBHOI NpUYKMHOK Gyno 3Hadyylle NiaBULLEHHS
AT. ABTOpM TakoX mokasanu, Wo rinepteHsia tuny H i
piBeHb CPTT nigBuLLyBanu pusnk BUHUKHEHHS MOBTOPHUX
iLIEMIYHUX IHCYMBTIB, LU0, IMOBIPHO, MOXe By T NOB’si3aHO
3 PO3BUTKOM CUCTEMHOTO 3anasneHHsl. 3pobunu BUCHOBOK
npo HeobXiAHICTb HACTYNHOMO JOCTIMKEHHS ANS BUBYEH-
HS NPUYMHHO-Hacnigkosoro 38’asky mix CPI1, H-tunom
rinepTeHaii Ta pO3BUTKOM MOBTOPHYX ILLEMIYHMWX iHCYNLTIB,
BW3HaYeHUX Y LibOMY JOCHiMKEHHI [8].

lMonepepHi focnimkeHHa nokasanu, wo Al i rinep-
TOMOLMCTUIHEMIS — ABa HaBaXuBILLi hakTopu pusnky
po3BuTKY iHCynbTy [11,12] Ta noB’s3aHi 3 PO3BUTKOM
MOBTOPHMX iLUeMiYHMX iHCynbTiB [13—15]. Y pocnimkeHHi
RESQUE Study Bussunu, wo Al' mana kopensuiiHuii
3B'5130K i3 PO3BMTKOM NOBTOPHMX iLUEMIYHUX IHCYNLTIB, ane
He NigTBEPAKEHO 3B’A30K MiX rineproMouucTeiHeMELD Ta
PO3BUTKOM MOBTOPHMX iLLIEMIYHMX IHCYIIBTIB, X04a CepeHin
piBEHb FOMOLMCTETHY B NALEHTIB NICNS iLLEMIYHOTO iHCYIBTY
6yB BULLMM 3a HopMy (10 Mkmonb/n) [16].

B octanHi poku H-Tun Al BUKNVKaEe nocuneHuii Hayko-
B iHTepec y cBiTi. Tak, Graham et al. BctaHoBMNW, LLO rinep-
romoumcTeiHemis Ta Al Manu CUHEpriYHy fit0 Y BUHVKHEHHI
CepLEeBO-CyANHHMX i LIepebpoBacKyNSpHIX 3aXBOPOBaHb, @
YacToTa CepLEeBO-CyAMHHUX NMoAiN y navieHTis i3 H-tunom Al
maibke BN'sTepo BinbLua, HiX Y XBOPUX i3 BUCOKAM apTepi-
arnbHUM TCKOM 6e3 MigBULLEHOTO PiBHS romoLmcTeiHy [17].

Mi et al. BctaHOBWM cuHeprivHMiA ecpekT Al i rinepro-
MoLumcTeIHeMl Npy MOBTOPHOMY iHCYMbTI B NoAEN NOXMMoro
Biky [18]. Y LbOMy JoCnimkeHHi BCTaHOBMEHO, Lo H-tun Al
(OR = 2,988,95 %[l: 1,162-7,686) —He3anexHuii chak-
TOP PU3MKY NSt PO3BUTKY NOBTOPHWX NOPYLLEHb MO3KOBOMO
kpoBo0biry; Lie NOB’s3aHO NepeayciM i3 CyTTEBIUM BNIIMBOM
Al (OR = 3,263,95 % [AI: 1,067-9,980) Ha BUHUKHEHHS
MOBTOPHOTO iLLEMIYHOTO MOPYLLIEHHS MO3KOBOTO KPOBOOOITY.

Y gocnigxeHHi [19] ouiHtoBanu 3B8'A30K MiX piBHEM
'L, crapismm Al i LUMMX y cinbebkin nonynsii. OCHOBHI
pe3ynsTaTi QOCIMKEHHS NoKasanu: KoHUeHTpauis 'l He-
3anexHa Ta BiporigHo nos’s3aHa 3 LLMMX B oci6 i3 BucokuM
HopmarbHum AT Ta Al 1 cTynens.

Towfighi A. et al. [20] Bu3Ha4anu, 4v BnnuBae nigsu-
LLIEHUI piBEHb FOMOLMCTEIHY Ha PO3BUTOK IHCYNbLTY Micns
NONPaBKM Ha LUMPOKMIA CNEKTP BiAMOBIAHWX KOBapiaTiB i un
NiACUMIOKTb NEBHI CYAVNHHI hakTopy pU3nKy BNANUB BUCO-
KOO rOMOLMCTEIHY Ha PO3BUTOK iHCYIBTY.

LUEHHAM Biky. ABTOPY poBnsiTb BUCHOBOK, LLO MIABNULLEHMIA
piBEHb FOMOLICTEIHY CaMOCTINHO 30ibLLUYE LLIAHCW PO3BUTKY
iHcynbTy. MonogLwi ocobu Ta xBopi Ha Al” MOXYTb OTPUMATH
0CcoBnMBY KOPWCTb Bifj 3HVKEHHS PIBHS TOMOLIMCTEIHY.

Jia Zhang et al. [21] gocnigxysanm 38'a30k Mix Al H-Tu-
My Ta MOLLMPEHICTI0 6E3CMMMNTOMHOIO CTEHO3Y EKCTPaKpaHi-
anbHKX apTepin. Y gocnigxeHHs 3anyyunu 2330 nauieHTiB.
Ha nouatky B 608 nauieHTiB giarHoctysanu Al Tuny H.
Mpotsrom 2 poki cnoctepexerHs y 250 (10,73 %) xBopux
BCTAHOBUMM HGE3CMNTOMHUIA CTEHO3 eKCTpaKpaHianbHuX
CyauH. ABTOpW BUSBWMW, WO rinepTeHsia H-tuny — He-
3anexHuii hakTop pu3nky 6e3CMMNTOMHOrO CTEHO3Y
eKCTpakpaHianbH1X apTepin, a ionboBaHa Al i3onboBaHa
rinepromouucrteitemia Ta Al H-tuny 6ynn nos’sizaHi 3
yacToTol Ge3CMMNTOMHMX CTEHO3IB eKCTpakpaHianbHUX
cyawH, ocobnueo Al H-tuny.

Geng Qian et al. [22] BB4anyu 38’830k MiX piBHEM
3aranbHOro roMOLMCTeiHy B Nna3mi, apTepianbHOro TUCKY
Ta LWBMAKICTIO NOLLMPEHHS MynbCOBOI XBUIMI B HACENEHHS
KUTaWCBKOI CiNbCbKOI rpoMaan. Y AOCHIMKEHHS 3anyymnm
2148 ocib, HopMoToHikiB i 3 nerkoto Al. baratodhakTopHuii
perpeciHui aHania nokasas, Lo LLUMMX siporigHo Ta Hesa-
NeXHO KopentoBana 3 rinepromoumcteiHemieto (B = 5,32,
p < 0,001) y Bciit nonynsuii, wo gocnigunu. LWMMX
rnokasana icToTHe 36inbLLUEHHS! 3 NiABULLEHHSM PiBHS FOMO-
LMCTEIHY Y Mia3mi KpOBI NALIIEHTIB i3 BUCOKMM HOPMaIbHUM
AT 1a Al 1 ctynens (p < 0,05). linepromouucTeiHEMIs
HesanexHo kopentosana 3 LUMMX B oci6 i3 BUCokum Hop-
manbHum AT Ta Al 1 cTynens. ABTopu nigcymysany, Lo
BMCOKMI HopManbHUi AT Ta Al 1 cTyneHs MoXe NoripLumTyi
BM/IVB rineproMoLycTEIHeMii Ha apTepianbHy XOPCTKICTb Y
HaCceneHHs KUTaNCbKOI CiflbCbKOi rpoMaau.

Lulu Chen et al. [23] BMBYanu B3aEMO3B’A30K ro-
moumcteinemii 3 LUMMX i BU3Ha4anum Moxnuei cnocotu
moaudikauii edpekty B sopocnux. [JocnimKkeHHs 3aincHio-
BamM 3 nUnHs Jo BepecHst 2016 p. y nposiHuii LisiHey,
KHP. 3aranom go ocratouHoro aHanisy 3anyuunu 16 644
ocobu. MMigBuLLeHy apTepianbHy XOPCTKICTb BU3HAYanm
ak LWMMXen 210 m/c. Lle gocnigkeHHs nokasano, Lo
KOHLIEHTPALLisi FOMOLIMCTEIHY B CMPOBATL|i KPOBI MO3UTUBHO
acouitoBanacsa 3 LLUMMX i nigBuLLEHOLO XKOPCTKICTIO apTepilt.
Pesyneratvt jocnimxeHHs gakoTb 3MOry NpunycTuTH, LUO
CepLeBo-CyaANHHI eheKTU TOMOLIMCTETHY MOXYTb HYaCTKOBO
0MnocepeaKoByBaTHCS Yepes XOPCTKICTb apTepil.

ApTepianbHa XOpCTKICTb | TOMOLMUCTEIH — MOTYXHi
MPEAUKTOPY CEPLIEBO-CYAMHHNX 3aXBOPHOBaHb, 0COOMMNBO
B Nniofei crapLioro Biky. Song Zhang et al. [24] BuB4anu
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3B'130K FOMOLMCTEiHY 3 apTepianbHO XOPCTKICTO B 0Ci6
MOXWITOTO BiKY, IKi KVBYTb Y KWTaNChKil rpomagi. ABTOpu
MOpIiBHIOBaN¥ piBeHb FOMOLMCTETHY B CUPOBATLL KPOBI 3 NO-
kasHukamu xopcTkocTi apTepint (LLIMMXen i LWMAMXwm) y 780
yyacHukis (46,3 % 4onosikis, cepeaHii Bik — 71,9 (65-96
pokiB) poky) Bin ABOX rpomap [NekiHa. ABTOpW BUSIBUMW,
Lo B 0BCTEXEHMX piBEHb FOMOLIMCTETHY B CMPOBATLL KPOBI
acoLjtoBaBCs 3i 3MiHaMM XXOPCTKOCTI aopTu.

MMiaBULLEHUI 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 romoumcteity Ta CPI1 3 ap-
TepianbHOK KOPCTKICTHO B KUTANCHKWX [JOPOCINX CEPEAHEO0r0
BiKy NPOTSAroM 12 pokiB. Y JOCRIMKEHHS 3anyyunu BKIto-
ynnm 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, LLO
kombiHaLis nigBuLLeHoro piBHA romouucTeiHy Ta CPIMy
CVpOBATL KPOBi MOXE 3yMOBMIOBATY 3BiMbLUEHHS PU3NKY
apTepianbHOi XOPCTKOCTI.

Y HaLlomy JocnimkeHHi BnepLue B YkpaiHi ZocnigxeHo
piBeHb romoumcTeiHy B nauieHTis i3 | Ta Il cryneHem Al Ta
110ro AMHaMiKy Ha T MoHoTepanii, NikyBaHHS NOABIMHUMM
Ta noTpiiHUMK kKomGiHaLismm Ar-npenaparis. MigsuLLeHNiA
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 3yMOBMEHUIA TUM, LLO NaLlieHTV 3
H-tunom Al" manu suwmin IMT. Ynepiue B YkpaiHi BUSBANM
LiNbHUIA 3B’30K TOMOLIMCTEIHY 3 XOPCTKICTIO CYAMHHOI
CTiHKW Ha TNi NiKyBaHHSA B AXHAMILL,  acoujauis Hesanex-
Ha Bif 3HWXeHHs AT Ha Tni Tepanii. Takuin 38'930K MOXe
MOSICHUTM MAaTOrEHETUYHNIA MEXaHi3M, YOMY FOMOLMCTEIH
y (haxoBii nitepaTypi BBAXal0Tb HE3aNEXHUM PakTopoM
PU3UKY PO3BUTKY MOBTOPHMX iLLEMIYHUX iHCYNBTIB Y navji-
€HTIB i3 AI" — 11010 BNMMB acoLiioBaHUi 3i 30inbLLEHHSM
XKOPCTKOCTi apTepin.

MMig Yac gocnimKeHHs He BUSIBUNM BiporigHi acoujiaLi
rinepromoumcTeiHemii Ta piBHs CPI1, a Takox 38’330k BMICTY
FOMOLIMCTETHY 3 KypiHHSAM Ym TpuBanicTio Al. Moxnueo, Lie
MOB’S13aHO 3 TWM, LU0 B IOCTIIIKEHHSX, Ae OyB Takuii 38’530K,
nauieHTn Gynu TSHKYMMMU, 3 IHCYTNBTOM B aHaMHESi Ta iHLUMM
piBHEM CEPLIEBO-CYAUHHOIO PU3MKY.

O6mexeHHsA gocnigkeHHs. He BMBYanu acoujallio
H-tuny Al i CMHAPOMY HiYHOTO arnHoe CHY, Lo Moxe ByTu
pauioHanbHAM Hagani, OCKinbkM nig Yac AOCHiAKEHHS
rinepromMoumMcTeiHeMi0 BUSIBNSNM B NaLiEHTIB i3 GinbLumm
IMT, a oTXe B HUX MOXIMBA HASIBHICTb NOPYLLEHb AMXaHHA
nig Yac cHy. NinoTHe AOCNiMKEHHS, SiKe 3aINCHUNN, — OfHO-
LIeHTpOBe, TOMY BKIKOYaN0 HEBEMWKY KiNbKICTb MaLlieHTiB.

BucHoBKH

1. FinepromouycTeiHeMito BUSBUIM B 75 % NaLjieHTiB
i3 | Ta Il cTyneHem aptepianbHoI rinepTeHaii.

2. MNavujieHtv 3 H-Tnom apTepiancHoi rinepTeHsii Manu
BiPOrigHO BULLi NOKa3HWKK 0GIiCHOTO CUCTOMIYHOTO apTepi-

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

Original research

anbHOro TUCKY, Macu Tina, iHAeKCy iHCYNIHOPE3UCTEHTHOCTI
HOMA, Buwui piBeHb CepLeBO-CyAMHHOMO pU3NKY 3a
wkanoto SCORE, Hyxunii piBeHb LUBWAKOCTI KIyH604KOBOT
inbTpauyii.

3. 3a faHumm [060BOrO MOHITOPYBaHHS, 4O NOYaTKy
nikyBaHHs naujieHTn 3 H-Tunom AlT NOPIBHSHO 3 rpynoto
nauienTis 3 Al 6e3 rinepromoumcTeiHeMii Manm Biporia-
HO BUWMIA piBeHb CAT 3a 24 roguHu, OEHHWIA i HIYHUI
nepioau.

4. TigBMLIEHNIA PiBEHb TOMOLMCTEIHY B CUpOBATL
acoLjiiloBaHWI i3 YONOBIYO CTATTHO, IHAEKCOM Macu Tina,
LUBMAKICTIO KNyBo4koBOi chinsTpaii, piBHEM ITHKO3M KPOBI,
OQQiCHWM i LEHTPanbHUM apTepianbHUM TUCKOM.

5. PiBeHb romoumcTeiHy B CpoBaTLji acoLiioBaHuii i3
KOPCTKICTIO CYAWH HE3anexHO Bif, PiBHS 3HWKEHHS apTe-
pianbHoro Tucky nicns nikyeanHsa (B = 0,307,p = 0,001).

MepcnekTUBM NoganbLUMX 4OCHIMKeHb NOMsrakThb y
BWBYEHHI PIBHS FOMOLMCTETHY Ha BinbLLiN KinbKOCTi XBOPKX
i Ha pi3HNX KaTeropisx NaLieHTiB 3 apTepianbHOo rinepTeH-
3i€t0 Ta KOMOPDIAHOK NATONOTIEHD 47151 NOMINLLEHHS NiAX0AiB
[0 NiKyBaHHS Y TpUBarnux CroCTEPEXEHHSIX.

KoHdnikr iHTepeciB: BiaCyTHil.
Conflicts of Interest: authors have no conflict of interest to declare.

Haailwaa ao peaakii / Received: 06.10.2020
MNicas poonpautoBaHHa / Revised: 26.10.2020
MpuitHaTo po ApyKy / Accepted: 03.11.2020

Biaomocrti npo aBTopiB:

PekoBelib O. ., KaHA. MEA. HayK, CTapLUUI HAayKOBUIA CiBPOBITHHK
BiAAIAY cUMNTOMATUYHKX rinepTeHain, AY «HHL, «HeTuTyT
kapaionorii imeHi akapemika M. A. Ctpaxecka» HAMH Ykpainu,
M. Kuis.

ORCID ID: 0000-0002-3925-2948

CipeHko 0. M., A-p MeA. HayK, NPOGECcop, KePIBHUK BIAAIAY
CUMNTOMATUYHKX rinepTeHsin, AY «HHLL «HeTuTyT Kapaionorii
imeHi akapemika M. A. Ctpaxecka» HAMH Ykpaitu, M. Kuig.
ORCID ID: 0000-0002-4091-4910

Top6ac 0. 0., KaHA. MeA. HayK, HayKOBWIA CMiBPOBITHWK BiAAIAY
CUMMTOMATUYHUX rineptensii, AY «HHLL, dHcTUTyT Kapaionoril
imeHi akapemika M. A. Ctpaxecka» HAMH Ykpainu, M. Kuig.
ORCID ID: 0000-0001-8672-7494

KywwHip C. M., KaHA. MeA. HayK, HayKoBUiA CiiBPOBITHUK BiAAiAy
CUMMTOMATUYHUX rineptensin, AY «HHLL dHcTuTyT Kapaionorii
imeHi akapemika M. A. Ctpaxecka» HAMH Ykpainu, M. KuiB.
ORCID ID: 0000-0003-1645-1685

CipeHko 0. 0., nikap-kapaionor BULLOI kaTeropii, BilicbkoBo-
MeAUYHUIA rocniTanb, M. KuiB, YkpaiHa.

ORCID ID: 0000-0002-3211-3662

Information about authors:

Rekovets O. L., MD, PhD, Senior Researcher, Department of
Symptomatic Hypertension, SI “NSC “M. D. Strazhesko Institute
of Cardiology” of the National Academy of Medical Sciences of
Ukraine, Kyiv.

Sirenko Yu. M., MD, PhD, DSc, Professor, Head of the Department
of Symptomatic Hypertension, “NSC “M. D. Strazhesko Institute
of Cardiology” of the National Academy of Medical Sciences of
Ukraine, Kyiv.

Torbas 0. 0., MD, PhD, Researcher of the Department of
Symptomatic Hypertension, “NSC “M. D. Strazhesko Institute
of Cardiology” of the National Academy of Medical Sciences of
Ukraine, Kyiv.

Kushnir S. M., MD, PhD, Researcher of the Department of
Symptomatic Hypertension, SI “NSC “M. D. Strazhesko Institute
of Cardiology” of the National Academy of Medical Sciences of
Ukraine, Kyiv.

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

39



OerM HaAbHbl€ NCCAEAOBAHNA

Sirenko 0. Yu., MD, Cardiologist of the highest category, Military
Medical Hospital, Kyiv, Ukraine.

CBeAaeHus 06 aBTopax:

Pekosel 0. A\., KaHA. MeA. HayK, CTapLUMIA HayUHbI COTPYAHMK
OTAEAa CUMNTOMATUYECKUX runepTensui, 1Y «HHL, «AncTutyT
KapAMOAOTMM UMEHM akapemuka H. A. Ctpaxecko» HAMH
YkpauHsl, 1. Kues.

CupeHko K. H., A-p MeA. Hayk, npodeccop, PyKOBOAUTEAL OTAEAA
cumnTomarnyeckux runepteHauid, MY HHL, «<HHL, <UHcTuTyT
KapAMOAOTUM UMEHU akapemuka H. A. Ctpaxecko» HAMH
YkpauHbl, T. Knes.

Top6ac E. A., KaHA. MEA. HayK, HayuHbIi COTPYAHWK OTAEAG
cUMnTOMaTUieckux runepteHsui, Iy «HHL, <AHCTUTYT Kaparonorm
umeHn akapemuka H. A. Ctpaxecko» HAMH Ykpaubl, . Kues.
KywHup C. H., kKaHA. MeA. Hayk, HayuYHbIM COTPYAHWK OTAEA
CUMMTOMATUUECKUX runepTeH3ui, Y «HHL, «MHCTUTYT kapAMoAOrK
umeHn akapemuka H.A. Ctpaxecko» HAMH YkpauHsbl, T. Kues.
CupeHKo A. K., Bpau-KapAMOAOT BbICLLEN KAaTEropuu, BoeHHo-
MEAULMHCKUIA rocnuTanb, T. Kues, YkpauHa.

CnucokK nitepatypu

(1

[

(3]

4

5]

(]

Y

(8]

[

[10]

(1

[12]

[13]

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

Arterial stiffness contributes to coronary artery disease risk
prediction beyond the traditional risk score (RAMA-EGAT score) / T.
Yingchoncharoen et al. Heart Asia. 2012. Vol. 4. Issue 1. P. 77-82.
https://doi.org/10.1136/heartasia-2011-010079

2013 ESH/ESC guidelines for the management of arterial hypertension:
the Task Force for the Management of Arterial Hypertension of
the European Society of Hypertension (ESH) and of the European
Society of Cardiology (ESC) / G. Mancia et al. European Heart
Journal. 2013. Vol. 34. Issue 28. P. 2159-2219. https://doi.org/10.1093/
eurheartj/eht151

Does the Relation of Blood Pressure to Coronary Heart Disease Risk
Change With Aging? / S. S. Franklin et al. Circulation. 2001. Vol. 103.
Issue 9. P. 1245-1249. https://doi.org/10.1161/01.cir.103.9.1245
Wald D. S., Law M., Morris J. K. Homocysteine and cardiovascular
disease: evidence on causality from a meta-analysis. BMJ.
2002. Vol. 325. Issue 7374. P. 1202. https://doi.org/10.1136/
bmj.325.7374.1202

Homocysteine is not associated with arterial thickness and stiffness in
healthy middle-aged French volunteers / A. de Bree et al. International
Journal of Cardiology. 2006. Vol. 113. Issue 3. P. 332-340. https://doi.
o0rg/10.1016/j.ijcard.2005.11.045

Associations between plasma homocysteine levels, aortic stiffness and
wave reflection in patients with arterial hypertension, isolated office
hypertension and normotensive controls / G. Vyssoulis et al. Journal
of Human Hypertension. 2010. Vol. 24. Issue 3. P. 183-189. https://doi.
0rg/10.1038/jhh.2009.50

Plasma Homocysteine Is Associated with Aortic Arterial Stiffness but
not Wave Reflection in Chinese Hypertensive Subjects / W. Xiao et al.
PLOS ONE. 2014. Vol. 9. Issue 1. P. e85938. https://doi.org/10.1371/
journal.pone.0085938

H-Type Hypertension and C Reactive Protein in Recurrence of Ischemic
Stroke / Q. Zhang et al. International Journal of Environmental Research
and Public Health. 2016. Vol. 13. Issue 5. P. 477. https://doi.org/10.3390/

ijerph13050477

BinkpuTe KniHiYHe AOCTMKEHHS aHTUMNEPTEH3NBHOI €CHEKTUBHOCTI reHe-
pr4Horo npenapary TenmicaptaH (XIMoren) abo kombiHaLi i3 S-amnoau-
niHom (CemnoniH) uu rigpoxnopTtiasnaom y TEPanii naujieHTiB i3 M'skoto
Ta MOMIPHOI0 apTepianbHOO rinepTeH3ieto (pesynsbTatn AOCTiMKEHHS
XINCTEP-AT) / tO. M. CipeHko Ta iH. ApmepiansHa 2inepmen3is. 2017.
Ne 1. C. 11-23. https://doi.org/10.22141/2224-1485.1.51.2017.96247
MetaboniuHi epekTy reHepuyHoro npenapaty TenmicaptaH (XIMoten)
abo oro kombiHauii 3 S-amnoguniHom (CemnoniH) uu rigpoxnopTi-
aaugom y TEPanii nauienTis i3 M'sko0 Ta NOMIPHOK apTepianbHO
rinepTensieto (pesynsratn gocnimkerHs XIMCTEP-AT) / Cipetko HO.
M. Ta iH. ApmepianbHa 2inepmensia. 2017 Ne 2. c. 69-83. https://doi.
0rg/10.22141/2224-1485.2.52.2017.101296

Homocysteine to hydrogen sulfide or hypertension / U. Sen, P. K.
Mishra, N. Tyagi, S. C. Tyagi. Cell Biochemistry and Biophysics. 2010.
Vol. 57. Issue 2-3. P. 49-58. https://doi.org/10.1007/s12013-010-9079-y
High plasma homocysteine levels contribute to the risk of stroke
recurrence and all-cause mortality in a large prospective stroke
population / W. Zhang et al. Clinical Science. 2009. Vol. 118. Issue 3.
P. 187-194. https:/doi.org/10.1042/CS20090142

Recurrence after Ischemic Stroke in Chinese Patients: Impact of
Uncontrolled Modifiable Risk Factors / G. Xu et al. Cerebrovascular
Diseases. 2007. Vol. 23. Issue 2-3. P. 117-120. https://doi.
0rg/10.1159/000097047

[14]

[19]

[16]

(17

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[29]

Aiyagari V., Badruddin A. Management of hypertension in acute stroke.
Expert Review of Cardiovascular Therapy. 2009. Vol. 7. Issue 6. P. 637-
646. https://doi.org/10.1586/erc.09.45

Homocysteine-Lowering Therapy and Stroke Risk, Severity, and
Disability / G. Saposnik et al. Stroke. 2009. Vol. 40. Issue 4. P. 1365-
1372. https://doi.org/10.1161/strokeaha.108.529503

Risk Factors and Treatment at Recurrent Stroke Onset: Results from
the Recurrent Stroke Quality and Epidemiology (RESQUE) Study / T.
Leoo, A. Lindgren, J. Petersson, M. von Arbin. Cerebrovascular Diseases.
2008. Vol. 25. Issue 3. P. 254-260. https://doi.org/10.1159/000113864
Plasma Homocysteine as a Risk Factor for Vascular Disease. The
European Concerted Action Project / |. M. Graham et al. 1997.
JAMA. Vol. 277. Issue 22. P. 1775-1781. https://doi.org/10.1001/
jama.1997.03540460039030

Evaluation of H-type hypertension prevalence and its influence on
the risk of increased carotid intima-media thickness among a high-
risk stroke population in Hainan Province, China / F. Zhou, D. Hou, Y.
Wang, D. Yu. Medicine. 2020. Vol. 99. Issue 35. P. €21953. https://doi.
0rg/10.1097/MD.0000000000021953

Qin X., Huo Y. H-Type hypertension, stroke and diabetes in China:
Opportunities for primary prevention. Journal of Diabetes. 2016. Vol. 8.
Issue 1. P. 38-40. https://doi.org/10.1111/1753-0407.12333

Towfighi A., Markovic D., Ovbiagele B. Pronounced association of
elevated serum homocysteine with stroke in subgroups of individuals: a
nationwide study. Journal of the Neurological Sciences. 2010. Vol. 298.
Issue 1-2. P. 153-157. https://doi.org/10.1016/j.jns.2010.07.013
Association between H-type Hypertension and Asymptomatic
Extracranial Artery Stenosis / J. Zhang et al. Scientific Reports. 2018.
Vol. 8. Issue 1. P. 1328. https://doi.org/10.1038/s41598-018-19740-0
Associations between plasma total homocysteine, blood pressure
stages and pulse wave velocity in Chinese rural community population
/ G. Qian et al. Blood Pressure. 2015. Vol. 24. Issue 6. P. 340-346.
https://doi.org/10.3109/08037051.2014.997089

Association between serum total homocysteine and arterial stiffness
in adults: a community-based study / L. Chen et al. Journal of Clinical
Hypertension. 2018. Vol. 20. Issue 4. P. 686-693. https://doi.org/10.1111/
jch.13246

Association between serum homocysteine and arterial stiffness in
elderly: a community-based study / S. Zhang et al. Journal of Geriatric
Cardiology. 2014. Vol. 11. Issue 1. P. 32-38. https:/doi.org/10.3969/].
issn.1671-5411.2014.01.007

Joint Association of Serum Homocysteine and High-Sensitivity
C-Reactive Protein with Arterial Stiffness in Chinese Population: A 12-
Year Longitudinal Study / K. Wang et al. Cardiology. 2019. Vol. 144.
Issue 1-2. P. 27-35. https://doi.org/10.1159/000501742

References

[

12

[3]

[4]

9]

6]

Y

Yingchoncharoen, T., Limpijankit, T., Jongjirasiri, S., Laothamatas, J.,
Yamwong, S., & Sritara, P. (2012). Arterial stiffness contributes to
coronary artery disease risk prediction beyond the traditional risk score
(RAMA-EGAT score). Heart Asia, 4(1), 77-82. https://doi.org/10.1136/
heartasia-2011-010079

Mancia, G., Fagard, R., Narkiewicz, K., Redon, J., Zanchetti, A., Bhm,
M., Christiaens, T., Cifkova, R., De Backer, G., Dominiczak, A., Galde-
risi, M., Grobbee, D. E., Jaarsma, T., Kirchhof, P., Kjeldsen, S. E., Lau-
rent, S., Manolis, A. J., Nilsson, P. M., Ruilope, L. M., Schmieder, R. E.,
... Wood, D. A. (2013). 2013 ESH/ESC guidelines for the management
of arterial hypertension: the Task Force for the Management of Arterial
Hypertension of the European Society of Hypertension (ESH) and of
the European Society of Cardiology (ESC). European Heart Journal,
34(28), 2159-2219. https://doi.org/10.1093/eurheartj/eht151

Franklin, S. S., Larson, M. G., Khan, S. A., Wong, N. D., Leip, E. P,
Kannel, W.B., & Levy, D. (2001). Does the Relation of Blood Pressure to
Coronary Heart Disease Risk Change With Aging? Circulation, 103(9),
1245-1249. https://doi.org/10.1161/01.cir.103.9.1245

Wald, D. S., Law, M., & Morris, J. K. (2002). Homocysteine and cardio-
vascular disease: evidence on causality from a meta-analysis. BMJ,
325(7374), Article 1202. htps://doi.org/10.1136/bm|.325.7374.1202
de Bree, A., Mennen, L. I., Zureik, M., Ducros, V., Guilland, J. C.,
Nicolas, J. P., Emery-Fillon, N., Blacher, J., Hercberg, S., &
Galan, P. (2006). Homocysteine is not associated with arterial
thickness and stiffness in healthy middle-aged French volunteers.
International Journal of Cardiology, 113(3), 332-340. https://doi.
org/10.1016/}.ijcard.2005.11.045

Vyssoulis, G., Karpanou, E., Kyvelou, S. M., Adamopoulos, D., Gialer-
nios, T., Gymnopoulou, E., Cokkinos, D., & Stefanadis, C. (2010).
Associations between plasma homocysteine levels, aortic stiffness and
wave reflection in patients with arterial hypertension, isolated office hy-
pertension and normotensive controls. Journal of Human Hypertension,
24(3), 183-189. https://doi.org/10.1038/jhh.2009.50

Xiao, W., Bai, Y., Ye, P,, Luo, L., Liu, D., Wu, H., & Bali, J. (2014). Plasma
Homocysteine Is Associated with Aortic Arterial Stiffness but not Wave

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



(8]

&l

[10]

[

[12]

[13]

[14]

[19]

[16]

(171

(18]

[19]

(20]

[21]

[22]

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

Reflection in Chinese Hypertensive Subjects. PLOS ONE, 9(1), Article
€85938. https://doi.org/10.1371/journal.pone.0085938

Zhang, Q., Qiu, D. X, Fu, R. L., Xu, T. F,, Jing, M. J., Zhang, H. S.,
Geng, H. H., Zheng, L. C., & Wang, P. X. (2016). H-Type Hypertension
and C Reactive Protein in Recurrence of Ischemic Stroke. International
Journal of Environmental Research and Public Health, 13(5), Article
477. https://doi.org/10.3390/ijerph13050477

Sirenko, Yu. M., Rekovets, O. L., Svischenko, E. P., Ena, L. M., Tor-
bas, E. A., Kushnir, S. M., Gulkevych, O. V., & Mudruk, I. V. (2017).
Vidkryte klinichne doslidzhennia antyhipertenzyvnoi efektyvnosti
henerychnoho preparatu telmisartan (KhiPotel) abo kombinatsii iz
S-amlodypinom (Semlopin) chy hidrokhlortiazydom u TERapii pa-
tsiientiv iz miakoiu ta pomirnoiu arterialnoiu hipertenziieiu (rezultaty
doslidzhennia KhIPSTER-AH) [Open clinical study of antihypertensive
efficacy of generic drug telmisartan (hYPotel) or a combination with
S-amlodipine (Semlopin) or hydrochlorothiazide in the therapy of
patients with mild to moderate arterial hypertension (AH) (results of
the HIPSTER-AH study)]. Arterialna hipertenziia, (1), 11-23. https://doi.
0rg/10.22141/2224-1485.1.51.2017.96247 [in Ukrainian].

Sirenko, Yu. M., Rekovets, O. L., Svischenko, E. P, Ena, L. M., Tor-
bas, E. A., Kushnir, S. M., Gulkevych, O. V., & Mudruk, I. V. (2017).
Metabolichni efekty henerychnoho preparatu telmisartan (KhiPotel) abo
yoho kombinatsii z S-amlodypinom (Semlopin) chy hidrokhlortiazydom
u TERapii patsiientiv iz m'iakoiu ta pomirnoiu arterialnoiu hipertenziieiu
(rezultaty doslidzhennia KhIPSTER-AH) [Metabolic effects of the ge-
neric drug telmisartan (HYPotel) or its combination with S-amlodipine
(Samlopin) or hydrochlorothiazide in the ThERapy of patients with mild
to moderate arterial hypertension (results of the HYPSTER-AH study)].
Arterialna hipertenziia, (2), 69-83. hitps:/doi.org/10.22141/2224-
1485.2.52.2017.101296 [in Ukrainian].

Sen, U., Mishra, P. K., Tyagi, N., & Tyagi, S. C. (2010). Homocysteine
to hydrogen sulfide or hypertension. Cell Biochemistry and Biophysics,
57(2-3), 49-58. https://doi.org/10.1007/s12013-010-9079-y

Zhang, W., Sun, K., Chen, J., Liao, Y., Qin, Q., Ma, A, Wang, D.,
Zhu, Z., Wang, Y., & Hui, R. (2009). High plasma homocysteine levels
contribute to the risk of stroke recurrence and all-cause mortality in a
large prospective stroke population. Clinical Science, 118(3), 187-194.
https://doi.org/10.1042/CS20090142

Xu, G., Liu, X., Wu, W., Zhang, R., & Yin, Q. (2007). Recurrence after
Ischemic Stroke in Chinese Patients: Impact of Uncontrolled Modifiable
Risk Factors. Cerebrovascular Diseases, 23(2-3), 117-120. https://doi.
0rg/10.1159/000097047

Aiyagari, V., & Badruddin, A. (2009). Management of hypertension in
acute stroke. Expert Review of Cardiovascular Therapy, 7(6), 637-646.
https://doi.org/10.1586/erc.09.45

Saposnik, G., Ray, J. G., Sheridan, P., McQueen, M., Lonn, E., & Heart
Outcomes Prevention Evaluation 2 Investigators. (2009). Homocyste-
ine-Lowering Therapy and Stroke Risk, Severity, and Disability. Stroke,
40(4), 1365-1372. https://doi.org/10.1161/strokeaha.108.529503
Leoo, T., Lindgren, A., Petersson, J., & von Arbin, M. (2008). Risk
Factors and Treatment at Recurrent Stroke Onset: Results from the Re-
current Stroke Quality and Epidemiology (RESQUE) Study. Cerebro-
vascular Diseases, 25(3), 254-260. https://doi.org/10.1159/000113864
Graham, |. M., Daly, L. E., Refsum, H. M., Robinson, K., Brattstrém,
L. E., Ueland, P. M., Palma-Reis, R. J., Boers, G. H., Sheahan, R. G.,
Israelsson, B., Uiterwaal, C. S., Meleady, R., McMaster, D., Verhoef, P.,
Witteman, J., Rubba, P., Bellet, H., Wautrecht, J. C., de Valk, H. W.,
Sales Luis, A. C., ... Andria, G. (1997). Plasma Homocysteine
as a Risk Factor for Vascular Disease. The European Concerted
Action Project. JAMA, 277(22), 1775-1781. https://doi.org/10.1001/
jama.1997.03540460039030

Zhou, F., Hou, D., Wang, Y., & Yu, D. (2020). Evaluation of H-type
hypertension prevalence and its influence on the risk of increased
carotid intima-media thickness among a high-risk stroke population in
Hainan Province, China. Medicine, 99(35), Article e21953. https://doi.
0rg/10.1097/MD.0000000000021953

Qin, X., & Huo, Y. (2016). H-Type hypertension, stroke and diabetes in
China: Opportunities for primary prevention. Journal of Diabetes, 8(1),
38-40. https://doi.org/10.1111/1753-0407.12333

Towfighi, A., Markovic, D., & Ovbiagele, B. (2010). Pronounced asso-
ciation of elevated serum homocysteine with stroke in subgroups of
individuals: a nationwide study. Journal of the Neurological Sciences,
298(1-2), 153-157. https://doi.org/10.1016/}.jns.2010.07.013

Zhang, J., Liu, Y., Wang, A., Wang, D., Jiang, R., Jia, J., Chen, S.,
& Zhao, X. (2018). Association between H-type Hypertension and
Asymptomatic Extracranial Artery Stenosis. Scientific Reports, 8(1),
Article 1328. https://doi.org/10.1038/s41598-018-19740-0

Qian, G., Zeng, L. H., Liu, Y. Q., Cao, F.,, Chen, Y. D., Zheng, M. L.,
Yang, X. C., Xu, X. P,, & Huo, Y. (2015). Associations between plasma
total homocysteine, blood pressure stages and pulse wave velocity in
Chinese rural community population. Blood Pressure, 24(6), 340-346.
https://doi.org/10.3109/08037051.2014.997089

[23]

[24]

[29]

Original research

Chen, L., Wang, B., Wang, J., Ban, Q., Wu, H., Song, Y., Zhang, J.,
Cao, J., Zhou, Z., Liu, L., Cao, T., Gao, L., Guo, H., Zhang, T., Tang, G.,
Huang, X., Zhang, Y., Li, J., Huo, Y., Cheng, X, ... Qin, X. (2018).
Association between serum total homocysteine and arterial stiffness
in adults: a community-based study. Journal of Clinical Hypertension,
20(4), 686-693. https:/doi.org/10.1111/jch.13246

Zhang, S., Bai, Y. Y., Luo, L. M., Xiao, W. K., Wu, H. M., & Ye, P. (2014).
Association between serum homocysteine and arterial stiffness in
elderly: a community-based study. Journal of Geriatric Cardiology,
11(1), 32-38. https://doi.org/10.3969/}.issn.1671-5411.2014.01.007
Wang, K., Wang, Y., Chu, C., Hu, J., Zheng, W., Yan, Y., Ma, Q., Gao, K.,
Yuan, Y., & Mu, J. (2019). Joint Association of Serum Homocysteine and
High-Sensitivity C-Reactive Protein with Arterial Stiffness in Chinese
Population: A 12-Year Longitudinal Study. Cardiology, 144(1-2), 27-35.
https://doi.org/10.1159/000501742

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

4



OpmrM HaAbHbl€ NCCAEAOBAHNA

UDC 16.12-008.331.1-02-07-053.8
DOI: 10.14739/2310-1210.2021.1.224876

The influence of medical and social risk factors on the development of
hypertension in the adult population at the regional level

Z. V. Lashkul

*2,CDE

tAF D. A. Lashkul

IState Institution “Zaporizhzhia Medical Academy of Postgraduate Education of Ministry of Health of Ukraine”, 2Zaporizhzhia State Medical

University, Ukraine

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;
E - critical revision of the article; F - final approval of the article

Key words:
hypertension, risk
factors, primary
prevention.

Zaporozhye
medical journal
2021; 23 (1), 42-45
*E-mail:
lashkuld@gmail.com

Katouogi croBa:
apTepianbHa
rinepTeHsis,
HaKTopu pU3NKY,
npodinakTmka.

3anopisbkui
MeAHYHUI XXyPHaA.
2021.T. 23, Ne 1(124).
C. 4245

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

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 % C10.22-0.35; P < 0.0001), low level of education (OR 2.39; 95 % Cl 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 AOPOCAOI0 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 HaceneHHs Ha perioHanbHOMY piBHi (M. 3anopixoks, YkpaiHa).

Marepianu Ta meToau. 3aiCHUNM JOCRIMKEHHS!, B SKOMY NiCNs MignucaHHs iHhopmMoBaHoi 3rogu B3snu yyacts 2000 naui-
€HTiB, xuTeniB 3anopiabkoi obnacti: 1000 nauiexTiB (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 Binommux
®P, BiporigHuUiA 3B'A30K SIKMX AOBEAEHO GaraTbMa AOCTIMKEHHAMM: OBTSXKEHOK CnajKoBICTIO, HAAMIPHOK Barok, HaaMipHUM
BXVBAHHSAM afIKOromto, KypiHHAM, rinoguHamieto, Hu3koro PP couianbHO-eKOHOMIYHOI crpsiMoBaHoCTi. [ig Yac JOChimKeHHs
BUKOPWCTaNM KOMMNIEKC B3aEMOMOB ' A3aHX i NOCMIAOBHO 3aCTOCOBAHMX 3aranbHOHAYKOBWX i CneLianbHUX METOAIB: CUCTEMHWIA
aHanis, bibniocemaHTU4HUIA, ONMCOBY CTATUCTUMKY, PO3PaXOBYBaN BiAHOLLEHHS WaHciB (BLU) BUHUKHeHHs nogii 395 % foBipuum
iHTepsanom ([), p — piBeHb 3Ha4yLLOCTi.

Pesyniratu. Y gocnigyBaHii KoropTi nig 4ac npocToro NoriCTUMHOTO PErpeciiiHoro aHanisy BusiBunm BiporigHui (p < 0,05) 38’530k
Mix Al Ta 0BTSPKEHO CNaZKoBICTHO, HAAMIPHOI Baroto, rinoguHamieto, KypiHHsaM. Kpim Binomux 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'SA B MicLi
npoxvanHs (B 0,29; 95 % i1 0,22-0,35; p < 0,0001), Hu3bkuin piBeHb ocsiTh (BLU 2,39; 95 % [l 1,97-2,91; p < 0,0001).

BucHoBkuw. 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 MPOXMBAHHS, HU3bKUI PiBEHb OCBITY.

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

3. B. Aawkya, A. A. Aawkya

Llenb paboTbl — n3yyeHue BIUSHWS MEAUKO-CoLManbHbIX (hakTopoB pucka (PP) Ha pa3suTue apTepuanbHoi runeptensum (Al
y B3pOCOr0 HAceNeHMs Ha Per1oHansHOM ypoBHe (r. 3anopoxbe, YkpanHa).
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Marepuansl u Metoabl. [poBeAEHO 1CCNenoBaHWe, B KOTOPOM MOCTE MOANUCAHNSI MHPOPMUPOBAHHOTO COMNAcUst 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, cpeaHuin BospacT — 49,80 + 0,94 ropa) 6e3 Al
M3yyeHa casiab Mexay Al 1 AeficTBIEM Yxe U3BeCTHbIX ®P, foCTOBEPHAS CBS3b KOTOPbIX OKa3aHa MHOrMMM UCCIIEA0BaHUSIMA:
HacneaCTBEHHOCTLIO, M3DBITOYHBIM BECOM, M3DLITOYHLIM YNOTPEBNEHNEM ankorons, KypeHueM, runoguHamueis, psagom ®P
coumarnbHO-9KOHOMWUYECKOI HanpaBneHHOCTU. B xozie nccnenoBaHns UConb3oBasii KOMMIEKC B3aUMOCBS3aHHbIX U MpUMEHS-
€MblIX MocrefoBaTenbHO 06LLEHaYYHBIX U CrieLmarbHbIX METOAO0B: CUCTEMHBINA aHanm3, B1bnMoceMaHTUYECKIIA, ONMUCATENbHYHO
CTaTUCTUKY, paccynTbiBany oTHolueHne waHcoB (OLU) BosHMkHOBeHMS cobbiTis ¢ 95 % AoBepuTenbHbIM MHTepBanom (AN),
P — YPOBEHb 3HAYMMOCTU.

Pesynbrarhbl. B viccnenyemoii Koropte npy npocToM NorMcTUYECKOM PerpeccMoHHOM aHanu3ae YCTaHOBMEHa JOCTOBEPHAS CBSI3b
(p < 0,05) mexay A" 1 HacneaCTBEHHOCTbIO, N3OLITOYHBIM 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 3anopomeKoi 06MnacTy NpucyLL 1 apyrie
(haKTOpbI prCKa COLMANbHO-3KOHOMUYECKOI HANPABNEHHOCTI, B TOM YMCIe HEYLOBNETBOPUTENbHBIA YPOBEHD XU3HW, HU3KIA
cpefHuii aoxof, 6etapaboTnLa, OTCyTCTBUE YUPEXAEHIA 30PABOOXPAHEHNS B MECTE NPOXMBAHUS, HNU3KWIA 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.
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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 % CI 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 % ClI 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 saltintake (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

Excessive alcohol consumption

Overweight
Smoking

Family history of hypertension

436 (43.6) 264 (26.4) 215 (1.78-2.61) <0.001
232 (23.2) 264 (26.4) 0.84 (0.69-1.03) >0.05
532 (53.2) 161 (16.1) 5.92 (4.80-7.30) <0.001
342 (34.2) 246 (24.6) 1.59 (1.31-1.93) <0.0001
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
Excessive consumption of fatty meat and fish every day
Insufficient consumption of vegetables and fruits

524 (52.4) 64 (6.4) 16.09 (12.14-21.34) <0.0001
423 (42.3) 342 (34.2) 1.41 (1.18-1.69) <0.0001
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 % CI)
(n=1000) (n=1000)

Social status — employee
Low level of education
Salary less than UAH 1500
Poor living standards
Stress related profession
Unemployment

Loneliness

Low average income

Lack of health care facilities at the place of residence

878 (87.8) 740 (74.0) 253 (1.99-3.21) <0.001
423 (42.3) 234 (23.4) 2.39 (1.97-2.91) <0.0001
664 (66.4) 342 (34.2) 3.80 (3.15-4.57) <0.0001
670 (67.0) 453 (45.3) 245 (2.04-2.94) <0.0001
320 (32.0) 320 (32.0) 1.00 (0.83-1.21) >0.05

122 (12.2) 68 (6.8) 1.9 (1.38-2.64) <0.0001
264 (26.4) 265 (26.5) 0.99 (0.82-1.21) >0.05

670 (67.0) 132 (13.2) 13.35 (10.65-16.73) <0.0001
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.
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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 3874 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 MALJEHTIB i3 rinepToHiuHoI0 XBOpo6oto

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 rinepToHivHot xBopoboto (MX).

Marepianu Ta metogu. O6cTexnnm 327 nauieHTis Bikom 38—74 pokn. OBCTEXEHNX NOAINUIMN Ha 4 rPynK 3aneXxHO Bif HASBHOCTI
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 rinepToHiYHOW XBOPOGOIO Ta OKUPIHHAM;
rpyna nopiBHAHHSA — 74 navieHTis i3 [X 6e3 oxupiHHa Ta L 2 Tuny.

Mapametpu nigoro LunyHouka (ML) ouiHioBanu 3a gonomoroto exokapgiorpadii 3a craHgapTHoro metoaukoro PeitreHbayma. HbA1c
BU3Ha4anu TypOianMeTpUyHMM METOLOM, PiBHI FOKO3W B CUPOBATLi KPOBI — iIMyHO(DEPMEHTHUM.

Pesynitatu. MopiBHIO0YM NALIEHTIB i3 TPOX MPynN i3 XBOPUMM, Siki Manu i30nboBaHuiA BapiaHT X, HalbinbLUMIA BNAMB HA po3BY-
TOK HecnpusTnMBoro Tuny pemogentoBanHs J1LL 3i sHaueHHsmu % = 29,371 i koedilieHTa yaromkeHocTi MipcoHa (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 BKa3ye Ha iCTOTHO MEHLLWIA BIAIMB HA MPOLIEC MOPIBHSHO 3 NoniMopbiaHNM edekTom
L 2 tuny Ta oxupiHHS. MOpIBHAHHS NawieHTiB 3 ogHoYacHM X Ta OXMPIHHAM i3 TUMK, B KOTO HasiBHa Tinbku X, He nokasano
3HaYYLLWIA BNMB CyMyTHBOTO OXMPIHHS HA PO3BUTOK HeCnpusTMBKX TUniB reometpii JILU 3i 3HaueHHsmm x2 i C 0,529 i 0,062
BignosigHo (p > 0,05).

BucHoBku. linepToHiuHa xBopoba npy noniMopBigHOCTi 3 LyKpOBUM AiabeToM 2 Tuny 1 OKUPIHHSAM, ane He B NOEAHAHHI Tinbku
3 LlyKpoBWM JiabeToM 2 T1ny abo TinbKu 3 OXUPIHHAM Mae HabInNbLL 3HAYYLLMIA 3B'A30K i3 riNepTPOdiYHAMM TUNaMK peMogento-
BaHH$ 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 6one3HbIO

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
KENyao4Kka 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 HanuumMs conyTcTBytoLLEero 3abonesanus: 1 rpynna — 87 60nbHbIX TMNEPTOHNYECKO BonesHbIo, caxapHbiM AuabeTom 2 Tuna B
COYETAHWN C OXMPEHUEM; 2 Tpynna — 71 NauMeHT ¢ rnepToHnYeckon BonesHbo 1 caxapHbiM Anabetom 2 Tuna; 3 rpynna — 65
6OnbHbIX FMNEPTOHNYECKOI GONE3HBIO C OXKMPEHVEM; TPyrNa CPABHEHMS COCTOSMNA W3 74 MaLMEHTOB C MNePTOHMYECKO 6OMne3HbHo
6e3 oxupeHus n 6e3 C 2 Tvna.

MapameTpbl neBoro xenyaoyka (/1K) oLeHrBanm c noMoLLbt 9xokaparorpaduy no ctaHgapTHoi Metoauke Peiirenbayma. HbA1c
onpeaensnm TypbruanMeTpUYECKM METOLOM, @ YPOBEHb [THOKO3bI B CLIBOPOTKE KPOBU — IMMYHO(EPMEHTHBIM.

Pe3ynirarbl. [1py cpaBHEHWM NALMEHTOB 13 TPeX rpynn ¢ 60MbHLIMM, IMEBLLIMMM M30NMPOBaHHbINA BapuaHT b, Hanbonee sHaunmoe
BMUsIHWE Ha pa3BuUTVe HebraronpusTHOroO TUNa pemopenupoBanus S co aHadeHuaMn X2 = 29,371 1 koapdrLmMeHTa KOHTUH-
reHumm Mupcona (C) — 0,393 (p < 0,05) o6Hapy:keHO Npu OBHOBPEMEHHOM BIUSIHUM CaxapHOro auabeTta 2 TUna 1 OXUPEHUs.
Hanuumne conyteTsytowero Cl 2 Tuna 6e3 OXUpeHns Meno 3Ha4NTENbHYI0 YMEPEHHY0 CBA3b C pasBUTUEM HebnaronpusTHo
reomeTpum JOK, x> = 11,029 C -0,266 (p < 0,05), 4TO yKa3biBaET Ha rOPa3no MEHbLLEE BRUSIHIE HA MPOLIECC MO CPABHEHMIO
¢ nonumopbnaHbiM adpdektom CLI 2 TMna u ox1peHus.

CpaBHeHe naumMeHToB ¢ coyeTaHneM b v oxmpeHus ¢ Temu, y koro 6eina Tonbko b, He nokasano 3HaYnTenbHOro BRUSHMA
COMyTCTBYHOLLETO OXVPEHUS HA Pa3BUTHe HeBnaronpusiTHbIX TUNOB reomeTpim JDK co sHaueHusimm x% n C 0,529 1 0,062 coot-
BeTcTBeHHO (p > 0,05).

BriBoApl. [MnepToHuyeckas 6onesHb npym nonMmMopbraHOCTY ¢ caxapHbiM AMabeToM 2 TUMa v OKUPEHUEM, HO He B COYETaHNM
TONbKO C CaxapHbIM AMaBETOM 2 TUMa UMK TOMNbKO C OXMPEHEM UMEET Hanboree 3HaUMMYH CBSI3b C rMNEPTPOPUUECKUMI
TMNamy peMoAEen1poBaHust NeBoro xenyaouka. OfHOBpPEMEHHOe Hamuume caxapHoro AnabeTa 2 Tuna C OXUpEeHWeM y
TUNEPTEH3NBHBIX GONbHBLIX MPUBOAUT K Pa3BUTUIO MPEUMYLLECTBEHHO KOHLIEHTPUYECKON MMNepTPOun 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.

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

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 illness,
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
¥? 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 LVYM (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 cNPAMOBAHOCTI

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 CMIOPTY, WO 3yMOBMEHO iIHTEHCUBHILLMMM Ta Binblunmi 3a o6esrom
TPEHyBarnbHUMI HaBAHTAXXEHHSIMU, ki CNIPSIMOBAHI Ha PO3BUTOK BUTPUBAIOCTI. Baxnney ponb y perynsuii doyHKUin eHgoTenito
BiAirpaloTb FOPMOHM CTPECy, CTaTeBi FOPMOHM Ta FOPMOHY POCTY, arne NUTaHHs Npo Te, Aki (akTopu MOXYTb CTUMYIIOBATU Hera-
TUBHI CYAMHHI 3MiHU, 3aNLIAETLCA ANCKYCIMHUM. TaKoX HESICHO, YW 3anexatb 3MiH1 CYAUHHOI CUCTEMW Bif BUAY, CNIPMOBAHOCTI
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 TPEeHyBanbHWUX HAaBaHTaXEeHb Pi3HOT CIPSIMOBAHOCTI.

Marepianu Ta meToawm. icns nignmMcaHHs NMCbMOBOT iIHOPMOBaHOI 3roau B AOCTimKeHHs 3any4unni 104 cnoptcmenm (80 vonosikis
i 24 iHkw) piBHSA MalicTepHocTi 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 MiXKHAPOAHOMO
knacy (MCMK) — 2 cnoptcmenu, maictpis cnopty (MC) — 25, kaHauaaTie y manctpu cnopty — 48, nepLuopo3psigHukis — 29.
MeTogom IPA Bu3Haumnm piBHi eHgoTeniHy-1, 6-keto-M1I, epuTPONOETHHY, FOPMOHA POCTY, TECTOCTEPOHY, BiflbHOTO TECTOCTEPOHY.

Pesynkrari. Y cnopTcMeHiB, ki yA0CKOHanoBanm skocTi BUTpUBanocTi abo cunu, BinCyTHS CTaTUCTUYHO BIpOrigHa pisHNLA 3a
BMICTOM eHZoTeniHy-1, NpoTe y CMOPTCMEHIB, ki pO3BMBANY SIKICTb CUIW, BCTAHOBINEHA TEHAEHLA 10 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 CUMK, BMICT eHAoTeNiHy-1 GinbLUMIA, HX Yy CMOPTCMEHIB, ki PO3BMBANM SKICTb LUBMAKOCTI,
Ha 52 % (p = 0,016). Ane Li CNOpTCMEHM CTaTUCTUYHO He BiAPI3HANMCA 3a BMicToM 6-keTo-I (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 KOPENALIRHIA 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,
SIKi pO3BMBaNM AKOCTI BUTPUBANOCTI, Cuni abo LWBMAKOCTI. Ane BU3HAUWIM TEHAEHL0 [0 NepeBaXaHHs BMICTY TECTOCTEPOHY Ta
BifTbHOrO TECTOCTEPOHY Y CMOPTCMEHIB, SiKi YAOCKOHAMoBanu SKiCTb CUW, Hag aHanoriYHAMM NMOKa3H1KaMu y CrIOPTCMEHIB, SKi
po3BWBanM SKOCTi BUTPMBANOCTI abo LBMAKOCTI. Y CMOPTCMEHIB, siki pO3BMBANM SIKICTb CIU, MiXK BMICTOM BIfTbHOrO TECTOCTEPOHY
Ta eHpoTeNiHy-1 BUSIBUMM NO3UTUBHWIA KOPENALiNHWIA 38'A30K (r = 0,46;p = 0,013). HanbinbLumiA BMICT COMATOTPOMHOTO FOPMOHa
BW3HAYMIM Y CMIOPTCMEHIB, Siki po3BMBanM skicTb wamuakocTi (11,74 + 3,13 MkMOg/mn), yaidi MEHLUMIA — y COPTCMEHIB, sk
yhockoHantoBanu sikicte BuTpueanocti (5,69 + 1,19 mkMOp/mn), HaMeHWwWiA — 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. CnopTcmeHw, siki po3BrBanu SKOCTi BUTPMBANOCTi abo LWBMAKOCTI, He Bipi3HANMCS 3a BMICTOM eHOoTeniHy-1,
6-keto-[1, epUTPONOETUHY, TECTOCTEPOHY. Y CMOPTCMEHIB, SIKi PO3BMBaNY SKICTb CUIU, BUSIBUNM O3HAKW eHaoTeNianbHoi Auc-
dpyHKU;i: GinbLUKIA BMICT eHAO0TeNiHy-1 Ha TNi iCTOTHOMO NPUrHIYEHHSI FOPMOHA POCTY 1 TeHAEHLT A0 30irbLUEHHS TECTOCTEPOHY,
KoMmneHcaTopHe 36inbLueHHs BMicTYy 6-keTo-[1I, ske nigTpumano piBHOBary Ba3okOHCTPUKTOPIB | Ba30AMMSATATOPIB CYAMHHOMO
eHaoTenito.

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

- DYHKUMA IHAOTEAUS,
pa3AM4YHOU HaNnpaBA€HHOCTU BLIHOCAUBOCTH,

C. H. KaHbiruna, B. B. CbiBonan, M. C. MotaneHko cuAa, CKOpOCTE.
Wccneposanue SHAOTENManbHoN AUCKHYHKLUMAN 1 ee CBSA3M C afanTauMoHHbIMI HAPYLUEHNSAMU Y BbICOKOKBANM(ULMPOBAHHBIX  3anopoxckuii
CMOPTCMEHOB HEMHOOUMCIEHHDBI. B OCHOBHOM WX NPOBOAST B LIMKINYECKUX BUAAX CMOPTa, YTO 0BYCMOBNEHO BONee UHTEHCHB-  MeaMUMHCKMIL XKypHan.
HbIMM 11 06 BEMHBIMY TPEHMPOBOYHBIMU HAarpy3kamu, HanpaeNEHHbIMU Ha Pa3BUTME BBIHOCIIMBOCTU. BaxHyto porb B perynsyun — 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 HESICHO, 3aBUCST NN MU3MEHEHMS COCy-

[MCTOI CUCTEMbI OT BiAA, HANPaBMNEHHOCTY U UHTEHCUBHOCTM (PM3NYECKNX Harpy3oK.

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

Marepumans! n metoabl. ocrne noAnMcaHns MMCbMEHHOTO MHKOPMUPOBAHHOTO COrMaLLEHNs B UCCMeA0BaHMe BKtodeHbl 104
cnoptcmeHa (80 MyXUMH 1 24 XeHLMHBI) ypoBHS MacTepcTsa oT 1 paspsiga fo MCMK: 63 — atneTbl, KOTOpble pa3suBani npe-
VIMYLLECTBEHHO KaY€CTBO BbIHOCIMBOCTM (TPUATIIOHNCTBI, NIOBLbI, OEryHbl Ha ANWHHBIE AUCTAHLMKW, akagemnieckas rpebns),
31 — Ka4ecTBO CUnbl (TSKENOBECHI, NaYy3apIMATLHT, rMpeBoli cnopT), 10 — Ka4ecTBO CkopoCTH (BeryHbl-cnipuHTepbl). CpeaHuii
Bo3pacT cocTasun 21,75 + 3,32 roga. Obcnegosanu MacTepoB cnopta mexayHapoaHoro knacca (MCMK) — 2 cnopTcmeHa,
mactepos cnopta (MC) —25, kaHanaaTos B MacTepa cnopTa —48, nepeopaspsigHnkoB —29. Metogom UOA onpegenvnm yposHn
3HpoTenuHa-1, 6-keto-M1I, SpUTPONO3ITMHA, FOPMOHA POCTa, TECTOCTEPOHA, CBOBOAHOMO TECTOCTEPOHA.

Pesynkrartbl. Y CNOPTCMEHOB, KOTOPbIE COBEPLLEHCTBOBANM KA4ECTBA BbIHOCIIMBOCTM UMW CUlbl, HE YCTaHOBIEHA CTaTUCTUYECKM
[0CTOBEPHas pasHuLa No CoAepXaHnio SHAOTENMHa-1, oAHaKo y CNOPTCMEHOB, Pa3BMBAIOLLMX KAYECTBO CUIlbl, OTMEYEHA TEH-
[eHuust Kk npeobrniagaquio copepkanns 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 aHpotenuHa-1 1 6-keto-MI" cnopTCMeHbI, pasBuBatoLLme
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 CMOPTCMEHbI CTATUCTUYECKM He OTIMYanmMChb No coaepanmto 6-keto-M (292,30 + 70,38 nr/mnnpotus 106,92 + 74,44 nr/mn,
p = 0,834). Mexay cogepxaHuem apuTponoaTuHa u 6-keto-MI" ycTaHoBNeHa NonoXuTenbHas KOppensunoHHas CBsasb Y
CMOPTCMEHOB, COBEPLUEHCTBOBABLUMX Ka4eCTBO BbiHOocnmMBoCTH (r = 0,57; p = 0,00001), n cnopTCMeHOB, KOTOpble pa3suBanv
kavectBo cunbl (r = 0,46; p = 0,013).

AHanus cogepxaHns TeCTOCTepoHa 1 cBODOAHOTO TECTOCTEPOHA He NOKa3an CTaTUCTUYECK JOCTOBEPHYIO Pa3HULYy MEXy rpyn-
namm CNopTCMEHOB, KOTOPbIE Pa3BMBANK Ka4eCcTBa BbIHOCTIMBOCTH, CUIbI UM CKOPOCTU. TEM He MeHee OTMeYeHa TeHAEHLUMS K
npeobnaaaHunio cogepxaHuns TeCToCTepoHa U CBOBOAHOMO TECTOCTEPOHA Y CNOPTCMEHOB, COBEPLLEHCTBOBABLUMX KAYECTBO CUflbl,
Hap aHanornyHbIMK NokasaTensamm y CiopTCMEHOB, Pa3BMBAIOLLMX Ka4eCTBa BbIHOCAIMBOCTM U CKOPOCTU. Y CIOPTCMEHOB, KOTO-
pble pa3ByBanM Ka4eCcTBO CUIbI, MEXY CoepXaHemM cBODOAHOO TECTOCTEPOHA U SHAOTENNHA-1 yCTaHOBMEHa NONOXUTENbHAs
koppensiumoHHas cessb (r = 0,46;p = 0,013). HanborbLuee copepxaHne COMaTOTPONHOM FOPMOHa OTMEYEHO Y CIOPTCMEHOB,
pasBuBaroLLMX ka4yecTBo ckopocTh (11,74 + 3,13 MkMEg/mMn), B 2 pa3a MeHbLLe —Y CMOPTCMEHOB, COBEPLLEHCTBOBABLLMX KQYECTBO
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BblHoCNMBOCTK (5,69 1,19 MKMEgR/Mn), HanMeHbLuee — Y cunoBbIX atneTos (2,66 + 1,32 mkMEg/mn). Y cnopTcmeHoB, KOTo-
pbl€ COBEPLLEHCTBOBAIN KAa4ECTBO BbIHOCIIMBOCTM, OBHapYKEHA MONOXMTENbHAS KOPPENSALIMOHHAS CBA3b MEXAY COAepX)aHeM

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

BbiBogbl. CﬂOpTCMeHbI, pasBuBatoLme Ka4eCTBa BbIHOCIMBOCTU UMM CKOPOCTU, HE OTINUYanncb No cogepXaHuto 3HO0TeNu-
Ha-1, 6-keTo-Mr, SPUTPONO3TNHA, TECTOCTEPOHA. Yy CNOPTCMEHOB, KOTOPbIEe pa3sMBari Ka4eCTBO CUIbl, OTMEYEHbI NMPU3HaKN
3HOOTENManbHOM ,D,VICdL)yHKLI,l/IVIZ Gonbluee cofgepxaHune aHpoTenuHa-1 Ha (bOHe 3HAYUTENBHOIO YyrHETeHUA ropMoHa pocTa
M TeHOEeHUUN K yBenn4yeHuto TeCToctepoHa, KOMNeHcaTopHoe yBenuyeHne coaepkaHna 6-keTo-II, KOTOPOE COXPaHMIO
paBHOBECKE Ba30OKOHCTPUKTOPOB 1 Ba3oAmnatatopoB COCyAMCTOro 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

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



Original research

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)

potomance [, :

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 £ 118 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 inin-
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 CTapeHust YenoBeka no MeTabonnyeckum nokasarensm (Metrabonuyeckuii
BO3pacT).

Marepuansi n metogbl. O6cnenosanu 120 npakTyecku 300pOBbIX N, pasHoro BospacTa (oT 40 4o 80 net). Bcem BKOYEHHBIM
B UCCTeA0BaHVe NIAAM B Miiasme KpoBW ONpeaensiyivi KOHLEHTPALMIO [H0KO3bl, okasaTenu IMnEorpaMmbl (0BLLMIA XONECTEpUH,
XOMECTEPVH NMUMOMPOTENHOB BbICOKO/ NMOTHOCTI, XONECTEPUH IMMONPOTENHOB HU3KOM M O4EHB HIU3KOM NIIOTHOCTH, KpeaTUHMH)
HaTOLLaK, a Takke NPOBOAUNM CTAHAAPTHbI TMOKO30TONEPAHTHBIN TECT. Banuaaumio naHenu nokasaternen ocyLlecTBsN C
MOMOLLbIO PErPeCCHOHHOTO U HEMPOCETEBOTO aHanms3a.

Pesynerartbl. [0 pesynsratam uccnenoBaHus, cTaHgapTHas owmbka onpeaeneHns MeTabonmyeckoro Bospacta ¢ NOMOLLbIO
YPaBHEHWSI MHOXECTBEHHOMN perpeccumn coctasuna 9,31 roaa, a ¢ NOMOLLbIO HeMpoHHoOM ceTv — 3,18 roga.

BbiBoabl. Pa3paboTtaHHble cnocobbl OLEeHKM TeMna MeTabonmyeckoro CTapeHnst MMeT JOCTaTO4HYH (PErpeCCUOHHBIN
aHanm3) 1 BbICOKYH (HEMPOCETEBOM aHanM3) TOYHOCTb M MOTYT ObiTb MPUMEHEHBI 1151 ONPEeneHunst pucka passuTusi MeTa-
60MMYECKOro CMHAPOMA, CEPAEHHO-COCYANCTON Natonorv 1 anabeTa 2 Tuna. BHeapeHne NpeanoxeHHbIX METOA0B NO3BONUT
HE TOMbKO BbISBMATH JTHOAEN C PUCKOM Pa3BUTHS NATONOMK, HO W OLEHMBaTbL 3¢PHEKTUBHOCTL NEYebHO-NPOdUNAKTAYECKIX
1 peabunuTaLmoHHbIX MEPOTNPUSTHI.

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 CTapiHHS MIOAMHI 33 METaboMi4HYMM NOKa3H1Kami (MeTabomiYHmiA Bik).

Marepianu Ta metogu. Obctexunu 120 npakTnyiHo 3nopoBux ocib pisHoro Biky (Big 40 go 80 pokis). Ycim obcTexeHnM BU3Ha-
Yanw KoHLeHTpaLi y nnaami KpoBi FMKK03uW, MOKa3HWKM Ninigorpamu (3aranbHui XonecTepuH, XoNeCTepyH MinonpoTeiHiB BUCOKOT
TYCTUHW, XONECTEPUH MINONPOTEIHIB HM3BKOI Ta [yXe HU3bKOI IYCTUHU, KPEaTWHIH) HaTLle, a Takox NPOBOAUNM CTaHOAPTHWA
rMOKO30TONEpaHTHUA TecT. Banigauito naHeni nokasHWKIB 34iMCHUIM 32 JOMOMOTOK PErPeCiiHON0 Ta HepoOMEpEeXeBoro
aHaniay.

Pesynbratu. 3a pesynbratamv AOCTIZKEHHS, CTaHAAPTHA NOMMIKA BU3HAYEHHs! MeTaboNiYHOro Biky 3a [A0MOMOrO0 PIBHSIHHS
MHOXWHHOI perpecii cTaHoBuna 9,31 poky, a 3a JONOMOrok HeNPOHHOI Mepexi — 3,18 poky.

BucHoBku. MeToau oujiHioBaHHS Temny MeTaboniyHoro cTapiHHs, Lo po3pobunu, MarTb JOCTATHIO (PerpecinHnii aHania)
i BUCOKY (HE/ipOMepexXeBuin aHani3) TOYHICTb, iX MOXHa 3aCTOCOBYBATU ANt BUSHAYEHHS PU3NKY PO3BUTKY MeTaboniyHoro
CUHAPOMY, CEPLIEBO-CYAVMHHOI NaTonorii Ta giabety 2 Tuny. BnpoBagxeHHs 3anponoHOBaHKX METOIB AACTb 3MOTY He TiflbKu
BUSIBNSATY NIOEN i3 PU3MKOM PO3BUTKY MATOMOii, ane i oLiHoBaTV €heKTUBHICTb NikyBanbHO-MPOGiNakTUYHMX i peabinitauinHux
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 MPeAnonoXeHUn, YTo MHAVMBMAYanbHas CKOPOCTb
CTapeHNs MOXET 3Ha4uTenbHO BapbupoBathb [1,3,7,10].
Onpepenenne BB npoBoaAaT Ans OLEHKW prcka pa3BuTus
aCcCOLMMPOBAHHOW C BO3PaCTOM NaTomnorum 1 onpeaeneHns
BMUSHUSA NPOMNaKTUYECKNX U NevebHbIX MeponpusTUi
[1,8,11]. Pacuet BB B 6onblunMHCTBE paboT 6a3upyeTcs Ha
M3MEPEHNMN KONMYECTBEHHbIX MOKa3aTenen, HasblBaeMblx
6uronoruyeckumMm Mapkepamn ctapeHus. Tv nokasartenu
[OMKHbI JOCTATOMHO BbICOKO KOPPENMPOBATL C BO3PACTOM,
6bITb AOCTYMHBIMM A1 UBMEPEHNS B KITMHUYECKNX YCIIO-
BMSIX M Marno 3aBWCETb OT aKTyarbHbIX NaTonornyeckmx
COCTOSIHWIA. BronornyecknMn mapkepamu MoryT GbiTb
pasHble MoKasaTenu: aHaToMu4eckne, PYHKLMOHAmMbHbIE,
BroxnMnYeckne, MMYHOMOTNYECKINE, TEHETUYECKME W
anureHeTuyeckue [4,6,9,12]. B HacTosee Bpems HeT
obLenpuHsaTOro Habopa Takux MapKepos.

BB MoxeT 1 coBnagatb C XPOHOMOrM4eckum Bo3pa-
CTOM, 11 B 3TOM Cry4ae NpoLeCC CTapeHns OLEHNBALOT Kak
HOPMasTbHbIN, (OU3NOMOTUYECKIIA, N 3HAYNTENBHO NPEBbI-
LuaTh XpOHororuyeckuin. B nocneaHem criyyae crapeHve
OLIEHVBAIOT KaK yckopeHHoe. PasHocTb mexay bronoruye-
CKMM M XPOHOMOrNYECKMM BO3PACTOM, KOTOPYK CHMTAKOT
(hranonornyeckoin Unv NaTonorm4eCckom, 3aBUcuT ot OLLNG-
kv (morpeLuHocTu) onpepenexns BB. Ecriv ata pasHocTb
NPEBbILLIAET BEMMYMHY CTaHAAPTHO OLLMBKM, TO CTapeHne
MOXHO CYMTaTb YCKOPEHHbIM.

OOBLENPUHATLIA MaTeMaTUYECKVIA METO, OLIEHKN G1o-
NOMVYECKOrO BO3PACTa — PaCHET YpaBHEHWS MHOXECTBEHHON
perpeccun, CBA3bIBAOLLENO XPOHOMOMMYECKVIN BO3PACT 1 P,
KOMMYeCTBEHHbIX Nokasatenei [2]. Ans onpeneneHuns Koag-
(huLIMEHTOB 3TOrO YpaBHEHIS CMIOMb3YHOT AaHHbIe 0bcneao-
BaHVIs GOMbLUOO KOMMYECTBA NPaKTUYECKV 300POBbIX MHoAen
pasHoro BospacTa. Ytobbl onpeaenvts BB obcneayemoro, emy
MPOBOAAT PSA MCCMER0BaHNIA 1 MO NOMy4EHHOMY YPaBHEHUIO
paccuuTbIBaKOT BO3pacT. pu CyLLEeCTBEHHOM MPEBbILLEHNN
pacyeTHOMO BO3pacTa YeroBeKa Hag XPOHOMOrYECKM BO3-
pacToM [enaioT 3akrntodeHme 06 yckopeHHOM cTapeHim. [ins
3TOr0 0BLIYHO MCTONB3YHOT MHOTOYUCTIEHHBIE UHCTPYMEHTarTb-
Hble 11 nabopaTopHble METOAbI MCCIIENO0BaHMS.

B nocnegxve rogel ansa onpeneneHus BB Bce value
MCMOMb3YKT METOAbI CKYCCTBEHHOTO MHTennekTa [5].
3710, B NepByto o4epeb, MaTeMaTyeckie MeTogbl, OCHO-
BaHHble Ha WCMOMb30BAHWUN UCKYCCTBEHHBIX HEMPOHHBIX
ceTei Ans aHanuaa AaHHbIX. PeBontouys B CNONb30BaHNK
HeWpOHHbIX ceTeit ¢ rnybokum obyyeHnem (DNN) BeicTpo
pacnpocTtpaHsieTcs B MeauumHe. MogobHble cuctembl no-
SBUINNCb U 41191 M3Meperuns Temna ctaperus.. Tak, cuctema
AGE.Al (http://aging.ai) no3BONSIET JOCTATOYHO TO4HO OLle-
HWUTb BB Yyenoseka 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
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XenbCuHKCKOW Aeknapaumn. Bcem yyactHukam oo Hava-
na uccrnefoBaHust B MMCbMEHHOM BUAE MpefocTaBrneHa
JeTanbHas uHdopmaums o6 uccnegoeaHuu. MNporpavMma
obcnenoBaHns, MHOpPMaUMs Ans nauueHTa u dopma
MHCOPMMPOBAHHOTO COrMacus Ha y4acTue B Uccrenosa-
HWUW PaCCMOTPEHbI 1 YTBEPXKAEHb! 3TUYECKON KOMUCCUEN
Y «MHctuTyT repoHTonorun umenn . ®. Yebotapéra
HAMH Ykpautbl». Kaxablii ncneiTyembli Jo06poBONbHO
nognucan opMy Cornacusi Ha y4acTue B UCCIeLoBaHNN.

B cooTBETCTBUM C NPOTOKONOM MCCrenoBaHus, oToupa-
nv nogen B Boapacte o1 40 1o 80 net (120 yenosek v3 386
obcnenoBaHHbIX) 6e3 natonorum cepagyHo-CocyancToN,
AblXaTenbHON, SHAOKPUHHOW U LEHTPanbHOW HEPBHOM
cuctem, 6e3 XpoHn4eckux 3aboneBaHuii NeYeHn 1 NoYex,
naTonoruy KpoOBETBOPHOI cucTeMbl. Y otobpaHHbix (120
MpaKTU4eCKM 300POBbIX MIOAEN) 1 BKITHOYEHHBIX B UCCIES0-
BaHVie NAer onpeaensnm nokasaTeny NMNMAHOTo CNekTpa
KpOBU (0BLLMIA XONECTEPWH, XONECTEPWH NUNOMPOTENHOB
HW3KOM 11 BbICOKOW NIOTHOCTH, TPUIMMLEPUaLI) Ha aBTOMa-
TU4eckom broxmmmieckom aHanmaatope «Autolaby rpmbl
«Boehrinaer Mannheimy. VIm Taioke npoBogunv CTaHaapT-
HbIA FMKOKO30TONEPaHTHbIN TeCT. KOHLEHTPALWIO FMHOKO3bI
B Mna3me KpOBW ONpeaensny rmioko30-0KCnaasHbIM
MeTOOM Ha MornyaBTOMaTn4yeckom 6UOXMMUYECKOM
aHanusatope BTS-330, ncnonbays peareHTbl «[Miokosax»
Habopa BIO-LA-TEST Lachema Diagnostica. YpoBeHb
KpeaTVHWHA B Nna3me KpoBW OMPesensnm KMHETUYECKUM
METOAOM.

[ns aHanu3a nony4YeHHbIX JaHHbIX WCMOMb30Bany
METOZbI MOLLIArOBON MHOXECTBEHHOW PErPECCUN U HENPO-
CeTeBOro aHamuaa. MpuMeHsnM anropuTMbl HEMPOHHBIX
CeTeln pasHoi CTPYKTYpbIl, NPEACTaBMNeHHbIE B NporpaMMe
Statistica 7. /x 0Gy4anu pacnosHaBaHuo Bo3pacTa Yernose-
ka no MeTabonM4eckvm nokasaTensm, OLeH1Banm TOHHOCTb
nory4aembIx pesynsratos. BeibpaHa CTpykTypa HeNpOHHOM
ceTu, obecneymBartoLas HaunyyLLnin pesynerar, — cambli
BbICOKWIA KOIPULIMEHT KOpPPensLMM NPeacKkasaHHoro BO3-
pacTa ¢ 4eNCTBUTENbHBIM, @ TAKKe MUHUMATbHYHO OLIMOKY
onpeqeneHns Bospacta.

Cratnctnyeckas obpaboTtka NomyyYeHHbIX AaHHbIX
BbINOMHEHa ¢ NOMOLLbo Nporpammel Statistica 7. Mcnons-
30BaHbl CTaHAAPTHbIE CTATUCTUYECKVE NPOLIeaYPbI, BKITHO-
YatLLve BapuaLMOHHBIA U PErPECCUOHHBIA aHanuasl, a
Tarke HeipoceTeBon aHanu3 (Neural Networks).

Pe3yabraThbl

PeepeccuoHHbIl aHanus. icnonb3oBaHne noLaroBown
MHOXECTBEHHOI perpeccui no3sonuno otobpatb Hambo-
iee MHGOpMaTVBHbIE NOKa3aTEeN v NOMy4MTb ypaBHEHNE,
CBA3bIBatOLLEe BO3pacT 00Cnef0BaHHbIX 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, neT;

X1 —pa3HoCTb IMIoK03bI B kKpoBM Ha 120 MUH caxapHom
Harpyskv 1 HaToLLak, Morb/Ii;

X2 — Tpurnuuepuabl, MMOnb/I;

X3 - xonectepwH J1BI, mmonb/n;

X4 — KpeaTyHWH, MKMOnb/1T;

X5 — oTHOLEHME obbema Tanuu kK o6bemy Beaep.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Mcxonos n3 nonyyeHHoOM hopmyrbl, s pacyeta MeTa-

R =0,41; p < 0,006 60onmyeckoro Bo3pacTa CyMMVPYHOT 3HaYEHNS MoKasaTtenen
8 KOHKPETHOTO YenoBeka, YMHOXEHHbIE Ha COOTBETCTBYO-
" o e ko3athuLMEHTBI, K NONy4eHHOW Cymme [obaBnstoT
e Y KOHCTaHTy 42,7.
5 75 RO PesyneraTel pacyeta metabonnyeckoro Bospacra
;— falet T o6cneaoBaHHbIX W UX COMOCTaBNEHNE C XPOHOMOTNYECKNM
g RIS . BO3PaCTOM NPEe/CTaBeHo Ha puc. 1.

% o . XIS St T Paccuutana BenuynHa pasHocTv mexay BB v xpoHo-
3 ‘ oo * . NOTMYeCcKMM BO3PacTOM Ans Kaxaoro yernoseka. CpegHsas
% 60 L IR L . abcontoTHas owwmbka onpeaenenust BB coctaeuna 9,12

g R roga, CTaHaapTHas owmbka — 9,31 roga.
> %5 . S Hedipocemegoll aHanu3. C NoOMOLLbHO HEPOHHOI CETH,
5 ‘ mogenupyemoi B nporpamme Statistica, pelueHa 3agada
< . pacno3HaBaHWsi XpPOHOMOrMYeCKoro Bodpacra obcnenoBaH-
45 - HbIX 0 AaHHBIM 0BCresoBaHNs NMMMUGHOTO W YIIEBOAHOMO

45 50 55 60 65 70 75

obmeHoB. [Inst 0By4eHnst HEPOHHON CETU Ha ee BXOA
noaaeanu pesynbrarel 06cnenoBanns 120 yenosek v yx
XPOHOMOrMYECKMIA BO3PaCT. XPOHOMOIMYECKUIA BO3PacT 3THX
ntoaen onpeaeneH Kak BbIXOAHas NepeMeHHas HempepbIB-
Horo Tuna. B npouiecce 0By4eHus ceTb ULLET 3aBUCUMOCTU
Mexay BXOOHbIMU U BbIXOAHBIMU A@HHBIMU, U3MEHSS
BECOBble KOA(PULMEHTbI CBA3EH MeXZYy HENPOHAMW.
Haumnyuwue pesyneratel nokasana HelipoHHas cetb MLP
¢ 5 BXOAHBIMY NEPEMEHHBIMU, OAHUM BHYTPEHHUM CIOEM
13 7 HEMPOHOB W OOHUM BbIXOAHBIM HEMPOHOM, KOTOPbIN
BbIYMCIISET BO3PACT (puc. 2).

Pesynbratbl pacyeta BospacTa Ntofen HeMpoceTbio
npencTaBneHbl Ha puc. 3, rae nokasaHo COOTHOLLEHME
pearnbHOro 1 Npeacka3aHHOro HEMPOHHOMN CETbio Bo3pacTa

O Yeroseka, KOTOpbIN MOXHO cumuTaThb ero bB.
/ PaccuutaHa pasHoctb mexay BB 1 xpoHonornyeckum
BO3PaCcTOM Ans Kaxaoro vyenoseka. CpeaHsist abcontoTHas

olumbka onpenenenust BB coctasuna 2,45 roaa, ctaHgapT-
Has ownbka — 3,18 roaa.

MeTabonuyeckuii Bo3pacT, net

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

06c¢cyxaeHue

[Mo AaHHbIM, MpeacTaBneHHbIM Ha puc. 1, pasbpoc Touek,
NPeaCTaBnsitoLLMX COOTHOLLEHWE PEanbHOMO W BbIYMCIEH-

Puc. 2. CxeMa HeilpoHHOV CETY NSl Pacno3HaBaHys BO3PAacTa 06CMe0BaHHbIX Miofe. HOO BO3pacTa ftofied, A0CTaTo4HO GonbLuoi. 310 cauge-
TENbCTBYET O CYLLECTBEHHOI OLLMOKE BbIYMCIIEHIS BO3pacTa
R =0,92; p < 0,00001 MeTo40oM MHOXECTBEHHOMN perpeccun. Takon pesynbrat

% 0ByCrioBreH cnabbiMi1 KOPPENALMOHHbIMM CBA3AMI N3yUeH-

HbIX NoKasarerneii ¢ BO3pacToM B rpynne o6crnenoBaHHbIX
ntogevt ctapiue 40 NeT U HENMHENHOCTBIO STUX CBA3EN.

[Mo AaHHbIM, NpeacTaBneHHbIM Ha puc. 3, addexTre-
HOCTb pacro3HaBaHusi Bo3pacTa 00y4eHHON HEPOHHOM
CEeTbIO 04eHb Bbicokast. OLumbky pacyeTa Bo3pacTa Heborb-
wue. OgHaKo 3Ty pesynbTathbl MOMyyYeHsl Ha 00yyatoLLen
BblbOpKe. B fanbHemLLem, no Mepe Habopa fiaHHbIX, MOXHO
6ynet npoBepuTb TOYHOCTb OMpefeneHus Bospacta B
KOHTPOIbHOM rpynne.

CpaBHuBas 4Ba MCMONb30BaHHbIX NOAXOAA K OLEHKe
BB no paHHbIM onpeneneHus MeTabonMyeckux noka-
3aTenei, MOXHO OTMETWTb, YTO METOA MHOXECTBEHHOM
perpeccun gaet cnabyt TOUHOCTb oueHku BB, ogHako
04eHb MPOCT B MateMaTn4eckoMm nnaxe. Vicnonb3oBaHve
06y4aeMoli HEPOHHOW CETW CYLLECTBEHHO MOBbILLAET

_ TOYHOCTb OueHkn BB, Ho Tpebyet ucnonbsosanusa MK ¢
Puc. 3. CooTHOLEHNE XPOHOJOrM4yeckoro u meTabonmyeckoro Bo3pacTta OﬁcﬂeAOBaHHbIX nogeun o o ..
(HeiipoceTeBoii aHanv). yCTaHOBNEHHOW nporpammoit Statistica nnu paspabotku
cneLmarnsHOro NporpamMmMHoro obecneyerus.

XpoHornornyeckuin Bo3pacrT, net
[$)] (=2 [=2] ~ ~ o] oo
(3] o o o o o o
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MeTabonuyeckuii Bo3pacr, net
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BHegpeHue npeanoxeHHbIX METOLOB MO3BOMUT He
TONbKO BbISBNSATL NIOAEN C PUCKOM Pa3BUTWS NaTororuu,
HO 1 oueHVBaTb A MEKTUBHOCTL NevebHo-npodunak-
TUYECKVX U peabunuTaumoHHbIX MeponpusaTuii. Mpeano-
XEHHbIN cnocob MOXeT BbiTb MCMOMb30BaH B HAYYHbIX
MEAULIMHCKIX, NTe4e6HO-NPOdUNaKTUHECKNX YUPEXAEHNX
W KITMHUKO-AMarHOCTUYECKNX LIEHTpaXx.

BbiBoabl

1. Mony4YeHHOe ypaBHEHWE MHOXECTBEHHOW pe-
rpeccum, CBa3biBaloLLiee BO3pacT MNOAeN U 3HaYEHNs KX
meTabonmyeckux nokasartenen, no3BonsieT paccynTaTth
meTabonuyeckuii BO3pacT co cTaHaapTHOI oLumbkon 9,31
roga. ATa TOYHOCTb HEBLICOKA, HO AOCTATOYHA AMIs Npea-
BapuUTENbHOTO 0TOOPA MIOAEN C YCKOPEHHBIM CTapeHNEM.

2. Vicnonb3oBaHue anroputma obyyaemoit HeMPOHHOM
CETM MO3BOMNUIO 3HAYUTENBHO YBENUYNTL TOYHOCTb Onpeae-
TNeHuns Bo3pacTa niofeii (CTanaapTHas owwvbka — 3,18 roga),
KOTOpbIA B AaHHOM Crlyyae SBRsSeTcs nx Bronornyeckum
(meTabonunyeckum) Bo3pacToM. OTO MO3BOMSET TOYHEE
OLEHWUTb TEMM BO3PACTHbIX M3MEHEHU MeTabonuama u
chenarb BbIBOJ, O HOPManbHOM, YCKOPEHHOM M 3ames-
NEHHOM CTapeHuu.

3. PaspaboTaHHble cnocobbl OLEHKV MeTabonnyeckoro
BO3pacTa MoryT ObiTb MCMOMb30BaHbI ANs OnpeseneHns
pucka pas3BuTMSt MeTaboIMYeckoro CUHAPOMA, cepaey-
HO-COCYAMCTON naronorin 1 amabeta 2 Tuna. BHeoperue
NMPEANOXEHHbIX METOLOB MO3BOMMUT HE TOMbKO BbISIBNATH
ntofelt ¢ puCKOM pasBuTUS NaTonoriK, HO U OLEHUBATbL
3O eKTUBHOCTb NleveBbHO-NpocmnakTieckux n peabu-
NUTaLMOHHBIX MEPONPUSATHIA.

MepcnekTuBbLI AanbHeWWUX MCcnef0BaHUN.
icnonb3oBaHHble NOaXoadbl K OLEHKe MeTabonnyeckoro
Bo3pacTa TpebyHT BepudmrKaLmm Ha JOCTaTO4HO BOMbLLON
HOBO rpynne niofei pasHoro Bo3pacra.
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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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F - octatouHe 3atBEpPAXEHHS CTaTTI

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

MeTta po60Th — BU3Ha4YeHHs iHpopmaTUBHOCTI HasBHOCTI TpaHcdepuHy (TP), uepynonnaaminy (L) i piBHIB akTMBHOCTI ni3o-
COMHWX EH3UMIB Yy Cevi SIK NPeaKTOpPIB PO3BUTKY XPOHIHHOI XBOPOOU HUPOK y pekoHBanecLeHTis MIH.

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

Pesynitatu. Y nauieHTis 1 rpynu pisni aktneHocTi HAT i R-FAJ1 Buwwi y 8 i 3 paav nopiBHsHO 3 kKoHTporbHOo rpynoto (p < 0,001). Y
[iTei 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)iTANN (r = -0,333), npsimuii
3B'30K 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 cBig4Mnm 3a NOLIKOMKEHHS [MOMEPYNSPHOTO anapary
HWPOK, LLIO MporpecyBarno.

BucHoBku. HassHicTb TP i LIy cevi Ta 3pocTaHHs iXHiX KinbKiCHUX NokasHukiB y Aiten nicns IMH — paHHi 03HaKu yLIKOmKeH-
Hs1 [IOMepYISPHOro anapaty H1poK. [MiaBuLLEeHN BYETBEPO PiBEHb aKTUBHOCTI EH3VUMIB NPU HE3MIHEHNX nokasHukax LLUK® i
anbOyMiHypist CBIAYNIN 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 1and 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 NOBPEXAEHUA NOYEK

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

AKTyarnbHbIi BONPOC COBPEMEHHOW HEPOIIOrMM — MOWUCK PaHHUX MHPOPMATUBHBLIX MapKepOB UHTEPCTULIMANBHOMO HedpuTa y
PEeKOHBAMNECLEHTOB OCTPOro nospexaeHust noyek (OMM).
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Lienb paboTtbl — n3yunTb MHGOPMATUBHOCTb Hanuuus TpaHcdeppuHa (TP), uepynonnaamuna (LiM) v ypoBHS akTMBHOCTY T30~
CoMarbHbIX 3H3IMOB B MOYE Kak NPEeAMKTOPOB Pa3BUTUS XPOHUYECKOH BonesHu noyek y pekoneanecLientos OMMM.

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

PesynkTartbl. Y naumeHToB 13 1 rpynnbl 0TMEYEHO NoBbILLeHne yYpoBHel akTueHocT HAT u 3-FAJT B 8 1 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 ypoBHsiMu aktueHocTn HAT (r = -0,473) n TAN (r = -0,333), npsmas cBa3b Mexay nokasarensmu aktueHocT HAT u FAJ
(r = 0,845). Hannume v Bbicokmne yposHn TPy 18,8 % aeten 1 rpynnel 1 21,0 % 2 rpynnsl, LM B Moye y 72,7 % BonbHbIx 1
rpynnbl 1 78,9 % 2 rpynnbl CBMAETENBCTBYHOT O NPOrPECCHPYIOLLEM NOBPEXKAEHWM [MOMEPYNSPHOTO annapata noyex.

BbiBoabl. Hanuuune TP v LM B Moye, yBenuueHne nx Konm4ecTBeHHbIX 3HaYeHuin y aeten nocne OMMMN — paHHWe npusHaku
MOBPEXAEHUS [MOMEPYNSPHOTO annapata novek. MoBbILEeHHbIN B 4 pasa ypoOBEHb aKTUBHOCTY 3H3UMOB U anbOyMUHYpUst
npu HemsMeHHbIX nokasatensx CK® cempetenbcTBoBanu 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 | BOCTYNHMX GioMapKepiB 411 MOHITOPUHTY
pyHKUIT HUPOK Y AMHaMILi B pekOHBaneCLEeHTIB rocTporo
noLLKoKeHHs Hupok (IH) Ans ceoevacHoro BU3HAYEHHS
TpaHcdopmaii I'MH y xpoHiuHy xBopoby Hupok (XXH)
[1-4].

Endrem Z. H., Pickering J. W. nponoHytoTb oLiHI0BaTH
MapKepu MOLUKOKEHHS! Ta OyXaHHs Ha paHHiX cTagisx
ITIH 5K KOPOTKOCTPOKOBI pe3ynbTaTh (A0 7 AHIB), Mapkepu
yHKLUii HUPOK (KpeaTWHIH cupoBaTku KpoBi, uucTatuH C i
LBMAKICTb knyBoykoBoi cinbTpavii (LUK®)) cnig BusHavatn
K cepeqHi pesynstaty (Big 7 AHiB Ao 3 Micauis), a Binaa-
NeHi pesynbTaTi (neTanbHiCTb | BUKUBaHICTL 6e3 aianiay)
pO3LiHIOBaNM K BTOPWHHI (AN IXHLOrO MPOrHO3yBaHHS
MOXHa BMKOPUCTOBYBaTU MapKkepyw MOLIKOMKEHHS abo
yHkuii) [1,2,5-10]. Y pocnimpkenni H. 1. CaBeHkoBoi Ta
CriBaBT. NpoaHaniaoBaHo BUMOTK 10 MapKEpIB i AiarHOCTWY-
HUX TECTIB paHHbOro BU3HaveHHs [TIH, i 4ns Bu3HaveHHs
CTYNEHs NOLUKOMKEHHS HAPOK Y AUHAMILI COCTEPEXEHHS
3a nauieHtamu, ki manm MH [2].

OcTaHHi focsrHeHHs B rany3i MonekynsipHoi Bionorii
Ta KniHiyHoi GioxiMii Npu3Benn o NosiBY NEPCMEKTUBHUX
6iomapkepis ans giarHoctuku [MIH, ane piarHoctuky IMH i
XXH, sik i paHiLuie, 3ailiCHI0Tb 3a J0NOMOrot0 3Ae6inbLIoro
CyporaTH1X MapkepiB: NPOTETHYPil, PIBHS KpEaTUHIHY C1po-
BaTK KPOBi, LLBUAKOCTI knyBo4koBoi dhinbTpauii. 3miHm Lnx
MoKasHKKiB Npu XXH cBigyaTb Npo ypaxeHHs HUPOK, ane
HEAoCTaTHbO iHOPMaTUBHI ANs OLiHIOBaHHS Hacniakis
YPaXEHHS! HUPOK Ha Pi3HIX eTanax 3axBOPHOBaHHS! B PEKOH-
BanecueHTis [MH. Tomy ocobnmey yBary npuainstoTs came
MOLUYKY MapKepiB roCTPOro Ta XPOHIYHOIO YLIKOKEHHS
HUPOK, LLO AacCTb 3MOry BUSIBMISATY PaHHI NaToONOriYHi 3MiHMW
B HUPKax, AnepeHLiloBaTU yYpaXeHHs pisHKUX Biadinis
HedpoHy, CTagilo Ta IHTEHCKBHICTb (hibpo3y iHTEpCTULO
nicnsa MMH [11-14].

OpHa 3 KniHiYHKX 03HaK iIHTePCTULiaNbLHOrO HepuTy —
306inbLUEHHS ekckpeLlii anbByMmiHy 3 ceveto, L0 € MpeayKTo-
pom nporpecyBaHHs Hecbponarii. BuaHaueHHs anbbymiHypii
KMiHIYHO BaXKIMBE AN BU3HAYEHHS NPOrHO3y NaLieHTiB i3
[TIH, ane oro He 3aCTOCOBYIOTb K PaHHiIi i cneuudivH1i
mapkep Yepes BiACyTHICTb AOBEAEHO! Kopensyji 3 iHLLMMK
mapkepamu ancdyHKLi HUpoK [15].

Bu3HayeHHs aKkTUBHOCTI Ni30COMaribHUX eH3UMIB Yy
Cevi TaKoX BBaXalOTb PaHHIM i 4OBOMI iHDOPMATUBHUM
[iarHOCTUYHUM TECTOM, KM Jae 3MOry OLHUTK CTYniHb

MOLLKO[PKEHHS HMPKOBOI TKaHWHM (MepegyciM KaHanbLie-
BOrO anapary), akTMBHICTb 3aXBOPIOBAHHS | AOr0 NPOrHO3.
Bigomo, Lo ni3ocomm AesiKMx KNiTUH BUKOHYHOTb GOYHKLIT, ki
BNACTVBI TiNbKK 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
npoKCUManbHoro Bindiny HedpoHy [16-20]. Taka nokanisa-
List eH3MMIB NOB’si3aHa 3 IXHbOK (OYHKLIOHANBHOK 3yMOB-
neHicTio — peabcopbujeto rmikonpoTeinis Hacamnepes y L
YaCTVHi KaHarbLEeBOro anapaty. B ymoBax po3suTky iLuemii,
LLIO HEOZMIHHO CYNPOBOKYE BUHWKHEHHS Ta NPOrpecyBaH-
HS NaTOMNOrYHOro MPOLIecy B NapeHXiMi HUPOK, akTuBaLis
LMX Ni30OCOMHUX rigponas HacTae nepLuoto. Lie aymoBneHo
iXHIM MeTaboniyHnM, isionoriyHNM i yHKLOHANbHUM
MPW3HAYEHHAM Y mpoLiecax (PopMyBaHHS MEPBUHHOI Ceui,
6e3nocepeaHbOI0 y4acTio y CkragHux npoecax peabcop-
OLji pe4oBuH i3 NepBUHHOI cevi [17].

3aBAasiku BUCOKIN MONeKynsipHii Maci cinstpadis HA
6rokyetbes y knyboukax. Iig yac 3axBOprOBaHHS HUPOK
aKTUBHICTb HAT y Cevi NiaBULLYETLCS, L0 MOXe CBIZYNTY i
MPO MOLLKOKEHHS! KNITUH KaHamNbLiB, i NPO 30iMbLUEHHS! aK-
TWBHOCTI NMi30coM 6€3 NoLKOmKeHHS KniTuH [18,19]. 36inb-
LweHHs exkckpeuii HAT i3 ceyeto 3adpikcyBanu 3a HasiBHOCTI
[TTH Ta iHLWMX roCTpUX 3aXBOPIOBaHb HUPOK Pi3HOI eTionorii,
Mif Yac BNMBY TOKCUHIB, NICNS CEPLEBO-CYANHHMX Onepa-
Lin i TpaHcnnanTauii [19,20]. MigeuwieHy exckpeuito HAI
BUSIBMNSIOT Y pasi ypakeHb [MOMepPYnsPHOTrO anapary HUPoK
(rnomepynoHedpuT, fiabetnyHa Hedbponaris) [20]. Y po-
CTYMHiV haxoBii NitepaTtypi He BUSBUIM MeTaaHaniav oo
npuaaTHocTi BukopucTanHs HAT nig vac giarHoctukm [TIH.

LLle ogHUM nonynspHUM i paHHiM Giomapkepom yLu-
KOZpKeHHs! HUpoK € TpaHcdepuH (TP) y cedi — nporteiH,
LLO CXOXMI 3a Baroko Ha anbbymiH. BiH nerwe, Hix anb-
6yMiH, tinbTpyeTbCs Yepes Bap’ep KnyBoUKiB HUPOK, €
YYTAMBILLAM MapKepOM MOLIKOMKEHHS knyBoukis. Moro
€KCKpeLjis Ma€e NMiHiHy 3anexHiCTb 3 eKckpeLieto anboymi-
Hy 3 Cevelo, L0 AOCTIIKEHO Npu AjabeTnyHOMy ypaxeHHi
HUpOK [21,22].

Yce yacrille Ans OLiHIOBaHHSA HAasiBHOCTI Hedbponarii
BMKOPWCTOBYOTb BU3HAYEHHS BMICTY Liepynonnaamiy (L)
y ceui. Lle Binok, sakuin mae GinbLu HEraTBHWIA 3apsag, Hix
anbbyMmiH, Lo pobuTs oro cknagHUM Ans dinbTpawii kny-
60oukamu. LI BKsiBUNM B Cevi XBOPYX Ha LiyKpoBUiA Aiabet
i3 HopmoanbBymiHypieto [23-25].
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OTxe, He3Baxatloun Ha BEMNUKY KiNbKiCTb Mapkepis
HWPKOBOI NATONOrii, He BCi BOHU MakTb OAHAKOBY [iarHoc-
TUYHY LiHHICTb. AKTUBHICTb HU3KW CrELMAIYHUX NPOTEiHiIB,
LIMTOKIHIB i CneumniYH1X eH3uMiB Moxe 3MiHIoBaTUCA nig
yac pi3HNX 3aXBOPIOBAHb | HUPKOBUX MATONOriiA, TOMY HE0b-
XiZHO OAHOYACHO BU3Ha4aTV aKTUBHICTb BiApa3y AeKiNbKoX
€H3umiB abo B koMGiHaLii 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 nporHoayBaHHst MH. KombiHauii Giomapkepis NGAL,
umctatuy C i FGF-23 HeobxigHi Ans nigBULLEHHS TOYHOCTI
giarHocTukmn Ans BusieneHHs XXH. NoeaHaHHs kpeaTuHiny,
umnctatuHy C 11 anbbymiHy cevi 3 KpeaTUHIHOM noninLuye
cTpaTudikaLlito pu3uKy NporpecyBaHHs Ta CMepTHOCTI Npu
3aXBOPKOBAHHSAX HMPOK, iX MOXHA BUKOPWUCTOBYBATU AJ151
[iarHOCTMKM Ta NporHo3y BigaaneHux Hacnigkis MH [25].
[MopiBHSHHA XapaKTEPUCTUYHUX KPUBMX LMX Giomapkepis
i3 pesynbratamm 3BUYaNHKMX KNiHIYHKUX i/abo GioximMiyHmx
MOKa3HWKIB JOBOAMTb, LLO XOAEeH i3 Lmx GiomapkepiB ca-
MOCTIIiHO He Mag iCTOTHOI nepesaru [26,27].

OTxe, aKTyanbHUM 3a/ULLAETLCS MOLIYK MapKepiB
PaHHBOrO YLLUKOMKEHHS HUPOK i CUCTeMaTW3aLlist HasiBHUX
MapKkepiB AN NPOrHO3yBaHHS MOXMMUBUX YLLUKOOXEHb,
BU3HAYEHHS NPeauKTOpiB MapKepiB akTUBHOCTI Ta Npo-
rpecyBaHHs XXH.

AHani3 BigomocTei haxoBoi nitepatypu CBigUMTL:
yCi gocnimkeHHs 34iNCHEHI B OPOCNX XBopux Ha XXH
Pi3HOrO MOXOKEHHS!, Maibke HeMae NomibHNX LOoCHimKEHD
y aitei. Kpim Toro, BinbLUiCTb NaLieHTIB AUTSYOrO BiKY MiCns
MOKpaLLEeHHs CTaHy He nepebyBatoThb Mif CMOCTEPEXEHHAM
Hedponora, ane, 3a AaHumu chaxoBoi nitepatypu, [MH npu-
3B0AMTb A0 PO3BUTKY XXH i3 nporpagieHTHNM Ge3cmnTom-
HM MoripLLeHHsIM cpyHKLUiT HMpoK fo ctaHy XHH [9,10]. Bce
Lie 3yMOBIOE aKTyanbHICTb AOCAIMKEHHS, LLO 30iNCHUMN.

Merta poboTu

BuanayeHHs iHcbopmatusHocTi BMicTy TP, LM y cevi Ta
PiBHIB aKTUBHOCTI Ni30COMasibHNX eH3UMIB SK NPEANKTOPIB
po3suTky XXH y pekoHsanecueHTis [TIH.

Marepianu i MeToAH AOCAIAKEHHA

BusHavanw smict TP, L1 Ta akTUBHICTb Ni30OCOMHUX eH3u-
miB HAT i B-FAT y ceui 41 gutunn nicns MH. MavjexTis
NOZINUIN 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 BiaaineHi autayoi Hedponorii
OY «lHctnTyT Hedponorii HAMH Ykpaibuy» (kniHivHa
6asa — BigainexHs Hedponorii AKIT Ne 7 m. Kuesa). Bio-
noriyHuii Matepian Aocnimpkysanu B nabopatopii Gioximii
Y «lHetutyt Hedponorii HAMH Ykpainny. KniHiunni
JiarHo3 BCTAHOBIIOBAIN Ha OCHOBI CTaHAAPTHUX METOAIB
00CTEXEHHSA MaLlieHTiB 3rigHO 3 knacudikavieto XBopob
HUPOK i NPOTOKONIB BeAeHHS NavjieHTiB [4]. Yci pocnimkeHHs
BWKOHAIW, BPaXOBYHUM NpaBa NaLieHTiB | AOTPUMYKUMCh
nonoxeHb KoneeHuii Pagn €Bponv npo npaea MoanHu
Ta BiomeaumumHy, pekomeHaaLi KomiteTy 3 GioeTuku npm
Mpeaunaii HAMH Ykpainm (m. Kui, 2016).
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Tabnuus 1. Kninivri rpynn XBopux 3anexHo Big HozonorivHnx dopm (n/%)

HosonoriyHa opma

KinbkicTb XBopux, n
lemoniTuko-ypemiynmii cuiapom (MYC) 4/18,8
YC i3 cuHppomom 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 METOAMKM, (DYHKLIIOHAMBHIIA CTaH HAPOK OLLiHKOBaNu
3a nokasHukamu LLK® (3a LLUBapLom), KOHLEHTpaLiiHoT
hyHKUiT (32 3MHMLEKUM), piBHEM anbOyMmiHypil (BU3Ha4anm
B nabopartopii Synlab-Ukraine LTD 3a fonomoro CTaH-
AaptHoro Habopy «AIIbBYMWH (Mukpoans6ymuHypust)»
3AT «®upma MAJIEH»). YpakeHHs HUPOK BU3Ha4anu 3a
3MiHamu B ceui nauieHTiB aktueHocTi HAT i 3-FAJN [16],
piBHIB KOHLeHTpaLii B cedi 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 —BigCyTHICTb 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 AONOMOrok nakety Statistica
for Windows S.0., SigmaPlot2000 Ta HenapameTpuiHMX
CTaTUCTUYHMX MIAXOAIB (BU3HAYMNN KpuTepin Konmoro-
poBa—CMUpHOBA (KPUTEPINA KOHTUHYamNbHWUX CTATUCTHK) Y
NOEAHaHHI 3 TOYHUM MeTozoM dilepa (KpUTEpIil AnCKpeT-
HWX CTaTUCTHK)).

Pe3yabtati

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

AHani3 nokasHukis BMicTy TP nokasas /oro BifCyTHICTb
y cevi 56,4 % pitent obox rpyn; e cnig BBaxaTu BiACyT-
HICTIO rMOMEPYNSPHOTO NOLLKOKEHHS a0 10ro 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 rpynu i 21,0 % i3 2 rpynu piBeHb
TP Buwwmin 3a 0,9 ym. oA., Le CBiAYMIO NPO MOLIKOMKEHHS
rTIOMEpPYNSAPHOro anapaty HUPOK, Lo nporpecye (puc. 1).

Bwmict LM y cevi 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 eH3nmia B 060X rpynax 3aranom (mabr. 2)
Ta OKPEMO 3a HO30MOriYHUMK hopmamm (mabn. 3).

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

AHani3 piBHIB aKTMBHOCTi Ni30COMHUX €H3UMIB 3a
HO30MOr4YHUMU POPMamu 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 AiTel Yepes 12 i 24 micsui nicns MH 3anexHo Bi HO30M0MYHOMO YMHHMKA (AaHi HaBeaeHo B abCOMIOTHIX MoKasHWKax 3a Aiana3oHamm TpaH-
cdpepuHy: He BUsBNEHo, 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 HaBeAeHo B abCOMIOTHIUX NOKa3HKax 3a AianasoHamu
TpaHcdepuHy: He BUsBNeHo, BuseneHo <0,9 ym. of. un >0,9 ym. oa.).
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Tabnuus 2. MNokas3HUKM aKTUBHOCTI Ni30COManbHWUX eH3uMIB y xBopux nicns MH
(Me /125; 75 %)

iy pran
MKMONb/roA/MMOnb KpeaTuHiHy ceyi

aktueHocTi HAI y xBopux 1 rpynu CnocTEPEXeHHs 3 re-
MOMITUKO-ypeMiyHuM cuHgpomom (MYC) i remoniTuyHo
aHewieto (TA), HAUHKYUIA — Y [iTEN i3 TOKCUYHO0 HUPKOH.
Y 2 rpyni cnocTepexeHHs 3apeecTpyBanit HanbinbLUiA pi-
BeHb akTvBHocTi HAIy iteit i3 YC, a B-TAJT —y xBopux i3

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

[ins BU3HaYeHHs iHPOPMATUBHOCTI PIBHIB aKTUBHOCTI
Ni30COMHUX (PEPMEHTIB SK MPOrHOCTUYHUX MapKepIiB (OyHK-
LiOHamNbHOrO CTaHy KaHamnbLEeBOro Ta rroMepynsipHoro
anaparty Hupok piHi HAT, B-FAJl sicTaBnsnu 3 nokasHu-
kamu LLK® y 20 nauienTis Yepes pik nicns MMH. Bussum,
wo LWK® sanunwanacs H13bkot y 20 % XBOPUX, BUCOKMI
piBEHb aKTMBHOCTI NMiI30COMHWX (DEPMEHTIB BU3HAYMNMN Y

*1p < 0,001 NOPIBHAHO 3 KOHTPOMBHOK IPYMOO.

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  107/23,157  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 37/36;38 35/35;38

38'A30K MiX NokaaHKkami akTveHocTi HAT iTAN (r = 0,845) Tokonswa Hupka 31/21;48 20731 - -

PecbepeHTHa rpyna 15/11;18 10/6;13
(p < 0,001). 0,002 0,002 0,002 0,003
; - : : : Ps = 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
BVCOKMMU MOKa3HWKaMW PIBHIB KpeaTuHiHY, CEHOBWHU B
CVpoBaTL|i KpOBI, 3HWKeHHAM LLK® i nigsuLleHHam anbbymi-
Hypii. Taka HeraTyBHa AuHaMika Jana 3Mory AiarHocTyBaTm
XXH 2 cTyneHst: iHTepcTuliansHuini Hedpput, XHH 1 cragii
yepes 12 wmicauis Big noyatky IMH, B4acHo npuaHaunTy
CYMMTOMATWUYHY 1 HeOPOMPOTEKTUBHY Tepanito.

06roBopeHHsA

He3Baxatoun Ha HEBMCOKY noLmpeHicTb XXH y autsyomy
BiLli, 3@ AaHumK axosoi nitepatypu, — Big 15,0 % go
74,7 % Bvnapkis Ha 1 MIH AiTel, CTyniHb | TEPMiH roCcTporo
YLIKOMKEHHS HAPOK Y AiTen — NpoBiaHi 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 nporpecyBaHHa XXH abo 11oro BiACYTHICTb i
npu3Ha4nTV NpodbinakTnyHe nikysaHHs [8]. 3a gaHumm D. J.
Askenaziy4 %y 176 piten, ki manu I'MIH, giarHoctyBanu
3HUXEHHS (OYHKLIT HUPOK A0 3acTocyBaHHs dianiay [8,10].
Tomy noLLYK | BU3HAYEHHS HaMIHPOPMATVBHILLMX MapKepiB
3HKEHHS (DyHKL|ii HUPOK, LLIO NPOTrpecye, B Takvx NaLlieHTiB
€ aKTyarbHWUM i BaXNUBUM.

Lis pobota € nepLuoto B YkpaiHi, e He JocnimKyBanm
Taki GioMapkepy NaTEHTHOTO NPOrpecyBaHHs IHTEPCTML-
anbHoro HedpuTy, sik TP, LM i nisocomHi eH3nmm cevi y
XBOpuX, ki Manm ITIH, y auHamiui cnoctepexeHnHs. Ha
Xarb, B AOCTYMHIl iHO3eMHiIll haxoBiii nitepatypi nogibHMX
AocnimKeHb TakoX He BUSIBUMW.

Bigomo, wo TP i UM - rnobyniHn nnasmu KpoBi, 3a
MOIEKyNSPHOI0 Macoto Ta binbLu HeraTUBHOMY 3apsifly, Hix
anbOyMiH, He MaKTb BUSIBMATUCS B CEYi 300POBUX Ntogei
pi3HnX BikoBux rpyn. Knybo4koBuii dinsTpavinHui 6ap’ep
nponyckae NpoTeiHn 3anexHo Bif iXHbOI MONeKynspHoi
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macu Ta 3apsgy. B Hopwmi rmomepynsipHi 6asansHi Mem6-
paHn HedpOHyY 3AaTHI NPONycKaTy NPOTEIHW, PO3MIP AKX
He NepeBuLLye 4 HM, @ MONEKyNspHa Maca He NepeBuLLye
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,
L0 Moxe ByTW NOB’I3aHO 3 yTPaTOI0 NOMiaHIOHHOrO LWapy
abo 3 NopyLLeHHAM LiniCHOCTi rnomepynspHux 6asans-
HUX MeMbpaH, yHacnifgok Yoro Yyepes HesapsaxeHui
6ap’ep y cedy NoTpannsioTb i HU3bKOMONEKYNSHI NpoTe-
iHM (anbOyMmiH, TpaHchepuH), i cepeaHbOMONEKyNSpHi
npoteinn [24-26].

TP, pyxe cxoxuin Ha anbOymiH 3a Baroto, neriie ginb-
TPYETLCA Yepes kIybo4KoBuIA 6ap’ep, HixX anbByMiH, OCKINbKY
Ma€ MEHLL aHiOHHUI 3apsid. TP BBaXatoTb YyTAMBILLUM Map-
KepoM MOLLIKOKEHHS! KITyOouKiB, a 110ro exckpeLis 3 ceyeto
Mae XOPOLLIMI NiHINHWIA 3B'A30K 3 eKCKpeLjieto anbbymiHy 3
Cevero Ta NPOrHo3ye Po3BUTOK anbbyMiHypii y navjieHTiB i3
HopmoansOymiHypieto. LIM — 0CHOBHWIA MigbBMICHUIA MPOTETH
y kpoBi (MonekynsipHa Mmaca = 151 kfla) i Mae GinbLu Hera-
TUBHWIA 3apsid, HX anbOyMiH, WO ycknagHoe inbrpaLiio
kny6oukamu. LM y cevi BUSIBUNM B NaLieHTIB i3 HopMoans-
ByMiHypi€to, i 110ro 36iMbLUEHHS B CEYi Mae MPOrHOCTUYHE
3HaYeHHs Ans possuUTKy anbOyMmiHypii [15,22].

OTxe, pesynsTaTv LbOro AOCTIMKEHHS LIOAO HasB-
Hocti TP i LM y ceui piten nicnga IMH, Ha Hawy gymky,
MOXYTb ByTV O3HaKOK YLIKOAXKEHHS FNOMEPYNSAPHOro
anaparty HWpoK i, BignosigHo, po3suTky XXH nicng MH.
Y ovHamiui 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, L0 NiaBULLIEHE BUAINEHHS 3 CEYEtO KiNMbKOX
6inkiB Nnasmm 3 pisHM MONEKYNSIPHAM pagiycom <55 k[la
i pisHMMK i30enekTpriHUMM Toukamu (pl), sk-ot IgG, LIM,
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

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

HAT i B-TAJ1 — nisocomHi eH3nMu, sIki BUSIBNAKOTb 3ae-
6inbLUOrO B NPOKCUMAIbHNX KaHanbLsiX, TOMY 30inbLUEHHS
IXHbOT @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 NMi30COMHMX eHaumiB HAT i AT € GinbLu paH-
HiM Ta iH(bOpPMaTMBHUM MapkepoM ToprigHoro nepebiry
iHTepcTULianbHoOro HedpuTy 3 hopmyBaHHaM XXH i npo-
TPECUBHUM 3HIKEHHAM OYHKLIT HUPOK, HiXX NMoKaaHuKku LLIK®
y pekoHBanecueHTis [TIH.

BucHOBKH

1. Hasshicte TP i LiM y 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 yTpuui y XBopux, SIki Manm
[TTH npotsirom poky.

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

4. 3pincHeHi focnimKeHHs HeiHBa3WBHi, BiHOCHO
[eLuesi Ta NpOCTi B 3aCTOCYBaHHi 41151 AiTEN Pi3HOro BiKY.

MepcnekTMBKM NoAanbLWUX AOCHiMKEHb NONAralTh
y 3iCTaBneHHi iHhOPMaTUBHOCTI PiBHIB KpeaTuHiHy Ta
umnctatury C y cupoBarTLyi 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 AiTeH i3 LykpoBuM AiabeTom 1 TRy

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 obctexerHs 55 ocib: 47 giten i3 LykpoBum giabetom 1 Tny Ta 8 npakTMYHO
300poBUX AiTei 6e3 fiabeTy, penpeseHTaTMBHUX 3a BIKOM Ta CTaTTHO. 3anexHO Bif TPUBANOCTi 3aXBOPOBAHHS NaLieHTIB noai-
UK Tak: 3 ynepLue BUSIBMEHUM LiyKpoBuM giabeTtom 1 Tuny — 11 oci6, i3 TpusanicTio xsopobu Big 1 4o 5 pokiB — 24 anTuHK, 3
nepebirom 3axBoptoBaHHS MoHag 5 pokis — 12 ocib. [iten obctexunm 3rigHo 3 Hakasom MO3 Ykpaitu Ne 254 Big 27.04.2006 p.
LLOAO0 HafaHHA MeanyHoOI [OMOMOrW AITAM 3a crnewianbHIicTio «[uTava eHaookpuHonorisay. MpoaHanisyBany iHTEHCUBHICTb XeMi-
nomiHecueHLii agunoHekTuHy, VCAM-1 i RBP 4 3a gonomoroto Bio-Rad ChemiDoc Touch, BukopuctoBytoun 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 HenapameTpuyHi MeToau (Tabnuui cnpsbkeHocTi, koediLieHT paHroBoi kopensuiji CnipmeHa).

Pesyneraru. PieHb agunoHekTuHy, VCAM-1i RBP 4 y ceui Aiteil cTaTUCTUYHO 36iMbLuyBaBCS BXE B NEPLUMIA Pik 3aXBOPHOBAHHS!
Ha LykpoBwit Aiabet 1 Tvny. YprHapHUin aaMnoHEKTUH Nokasae iCTOTHY AMHaMIKy NPOTSAroM yCboro nepiogy A0CHimkeHHs. 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-
nsii CnipmeHa Mix LUBUAKICTHO ky6o4KoBOT hinbTpavii Ta ypuHapHUMU MapKkepamm Nokasas CTaTUCTUYHO 3HaYYLLY KOPensiLiio
Tinbku 3 agunoHektuHom (p = 0,007).

BucHoBku. CypoBaTKOBMIA KpeaTUHIH i WBMAKICTb KnyBoukoBOi hinbTpayii He € ePEKTUBHUMM LiarHOCTUYHUMM NOKa3HUKaMu
MOLLIKODKEHHS HUPOK Ha paHHiX eTanax 3axBOpIoBaHHS Ha LiyKpoBWiA diabeT 1 Tuny B AiTel. BuaHaueHHs piBHS agunoHEKTUHY B
Cevi A4iTen MOXHa BUKOPUCTOBYBATM 5K HEIHBA3VBHUIN iHAMKATOP YpaXeHHs HUPOK Y MepLLI oKV 3aXBOPIOBAHHS Ha LiyKpoBUi iabeT
1 Tvny. BusHauyeHHs BmicTy agunoHekTuHy, VCAM-1i RBP 4 y ceui acTb 3Mory Ha paHHix cTagisix nporHo3yBaTy 11 OLiHIoBaTy
CTaH KIy6o4KOBMX | TyOYNSAPHUX HUPKOBUX CTPYKTYP Y AITEN i3 LykpoBUM aiabetom 1 Tvny.

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.
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Marepuansi u MeToal. [poBeneHo komnnekcHoe obcnenoBanme 55 yenosek: 47 feTel ¢ caxapHbiM Avnabetom 1 Tuna u 8 peteit
6e3 auabeTa, penpe3eHTaT1BHbIX N0 BO3pacTy ¥ Nofy. B 3aBNCUMOCTY OT NPOLOMKUTENBLHOCTY 3ab0mneBaHNs NaLUeHTOB NoAenMm
TaK: C BrepBble AMarHoCTMPOBaHHbLIM caxapHbiM avnabetom 1 Tuna — 11 YenoBek, C NPOAOMKUTENBHOCTLIO 3abornesanus 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 «[eTckas 3HOoKpuHonorusy. 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 HemapameTpuyeckvie MeToabl (Tabnuubl CONPSKEHHOCTH, KOIULMEHT paHroBor koppensuu CnnpmeHa).

Pesynbrartbl. YpoBeHb agunoHekTHa, VCAM-1 1 RBP 4 B Mode fieTeli CTaTUCTUYECKN YBENMUMBATCS yKe B NepBbIi rof 3abo-
neBaHWs caxapHbiM Anabetom 1 Tuna. AGUNOHEKTUH MOYM NOKasan 3Ha4YMTemNbHYI AMHAMUKY Ha NPOTSHKEHUW BCEro nepuoaa
nccnenoBaHus. YpoBeHb agUnoHeKTHa 3HaunTenbHo koppenuposan ¢ VCAM-1 (r = 0,636, p = 0,026) n RBP 4 (r = 0,650,
p = 0,022). KoacpprumeHT koppensum CnpmeHa Mexy CKOPOCTLIO KyOOo4KOBOI (hUnbTpaLmm u Mapkepamu B MOYE nokasar
CTaTUCTNYECKN 3HAUMMYIO KOPPEMALMIO TOMNbKO C aaunoHekTuHoM (p = 0,007).

BiiBobI. CbIBOPOTOUHbIV KPEATUHUH 1 CKOPOCTb KITyBO4KOBOM (hnmnbTpaLymn HeaththEKTUBHBI B KAYECTBE ANarHOCTUYECKUX MapKepoB
MOBPEXOEHUS NOYEK Ha paHHUX aTanax 3abonesaHns caxapHbiM Anabetom 1 Tuna y geteit. OnpeaeneHne ypoBHS aaunoHeKTUHa
B MOYE [eTen MOXET ObiTb MCMONb30BAHO KaK HEMHBA3WBHLIN MHAMKATOP MOBPEXAEHNS NoYek B nepsble roabl 3abonesaHns ca-
xapHbiM guabetom 1 Tna. Onpenenexue coaepxanns agunoHekTuHa, VCAM-1 n RBP 4 B Mo4e NO3BONSIET Ha paHHUX CTaamsIx
MPOrHO3MPOBAaTL Y OLIEHWNBATL COCTOSIHIE KiyBOUKOBBIX 1 TyOyNsipHbIX MOYEYHBIX CTPYKTYP Y AeTel ¢ caxapHbiM agnabetom 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
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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 T1DM 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, CI)

Variables, units Comparison Duration of TIDM
St 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 a membrane 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

Original research

H. B. Kyabbauyk©1BC C, B. MatBitok(218F, C. B. BinokoHb(D2CE O, A, CiuHak(D*2ACD

1CneLianiaoBaHUn MEAUKO-TEHETUYHUIA LIEHTP Ha 6a3i KHIT «Oaecbka 0bAacHa AUTAYA KAIHIYHA AikapHSA» OOP, YkpaiHa, 20AeCbKuit HaLLiOHAAbHMIA

yHiBepcuTeT iMeHi |. I. MeuHnkoBa, YkpaiHa

A - KOHUENLiA Ta An3arH AOCAIAKEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTalin 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 aHoMani Kapiotuny.

Marepianu Ta metogu. ocnimkerHs aaiicHunu y 2013-2018 pp. B8 Opgecbkomy cneLianisaoBaHOMY MEAVKO-FEHETUYHOMY LIEHTPI.
pyny pocnimkeHHs hopmyBanu 3 NaLEHTIB i3 LMTOreHETUYHO NiATBEPILKEHUM CUHAPOMOM [JayHa. Xpomocomu 3abaperioBani
GTG-meTogom, ineHTudikysanm 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 BCTAHOBWMM Mif Yac aHarnidy nonynsiii, siki Hanexarb A0 Pi3HUX eTHIY-
HWX | pacoBux rpyn. MNoBHa Tprucomis-21 cynpoBogKyBanacs XpOMOCOMHUMM NepedyaoBaMm iHLLMX XPOMOCOM abo A0AaTKOBUMM
mogudikaLismu xpomocomm 21, HalvacTile cnocTepirani 3MiHU reTepoxpoMaTiHy y XpoMocoMi 9, A0AAaTKOBUIA reTepoXpoMaTH
BUSIBUNW B 000X Nnievax xpomocomu 1 Ta B 4oBromy nnevi xpomocomn 21 —5,5 % gocnimkeHnx kapiotvnis; 30inbLUEHHS po3Mi-
piB CynyTHWKIB Ha xpomocomax 14, 15 i, HanvacTiwwe, 21, nosiBy 4OAATKOBMX CYNYTHWKIB HA XpoMocoMi 2 — 3,6 % LocnigKeHux
KapioTvnis; Aenewieto y XpoMocoMi 6, Lo 3anyyeHa y TpaHCnokaLito 3 xpomocomoto 13. TpaHcnokaLiiHi hopmu BKIKOYanm po-
©epTCOHiBCbKi TpaHCMoKaLii Mixk xpomocomamm 2121, 14121, a Takox TpaHcnokauii Mix xpomocomamu 21121, 2122, MauieHTu
3 M03ai4HOI0 hOPMOLO XBOPOOGM Manu No ABI KNITUHHI MiHil: 3 HopManbHUM kapioTunom (15-67 % SocnimMKeHUX KNiTUH) | NOBHOK
Tpucomieto-21 6e3 40AATKOBKX XPOMOCOMHIX aHoMarin (33-85 % [OCTimKeHUX KNiTUH).

BucHoBKM. Y XBOpYX Ha cMHAPOM [layHa 3 LMTOreHETUYHO NiATBEPMKEHM iarHO30M CMiBBIgHOLLEHHS) OCHOBHMX BapiaHTIB nofidHe
[0 GaraTbox AOCHIMKEHNX NONynsLil. BusiBunn gogatkosi 3MiHK kapioTvny, LWo MOXyTb ByTu | BapiaHTOM HOpMK, | 06TsyBaTM
nepebir xgopobu. Lie 3ymoBmioe HEOBXIHICTb HAaCcTYNHUX 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 kapuoTmna.
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Marepuansi n metoapl. Miccneposanus nposenu B 2013-2018 rr. 8 Ogecckom cneumanmaMpoBaHHOM MeAWKO-TEHETUYECKOM
ueHTpe. Miccneayemyto rpynny hopmMmpoBanu U3 NauneHToB C LIUTOrEHETUYECKM NOATBEPXKAEHHBIM CuHApoMoM [layHa. Xpomo-
combl okpalumeanu GTG-metogom, naeHtuduumposamu cornacHo ISCN 2013,

Pesyneratbl. Cpeayn 60nbHbIx cuHapomoM [dayHa B 93,9 % crnyyaeB oTmeyeHa nonHas Tpucommust-21, B 3,7 % — TpaHcmnoka-
LMoHHas dopma, B 2,4 % — mo3andHas dopma. MogobHble pesynsTaThl NoMyYeHsl NPY aHanuse nonynsumii, OTHOCALLMXCS K
pasnu4HbIM STHUYECKM 1 pacoBbIM rpynnam. MonHas Tpucomms-21 conpoBoxaanack XPOMOCOMHbLIMI NePECTPOKaMu Apyrux
XPOMOCOM W LONOMHUTENBHBIMWA MOAUMKALMSIMU XPOMOCOMBI 21, YalLie Habnoaany U3MeHeHUs reTepoxpoMaTiiHa B XpOMOCOMe
9, BOMOMHUTENbHbIV reTePOXPOMaTH 0BHapyXeH B 0BoMX nneyax XpomMocombl 1 1 B ANMHHOM nreye XpoMocomsl 21 — Bcero
5,5 % vccnenoBaHHbIX KAapUOTUMOB; yBENUYEHe pa3MepoB CryTHUKOB Ha Xpomocomax 14, 15 1, yalue, 21, a Takke NosBneHue
[OMNOMHUTENbBHBIX CMYTHUKOB Ha Xpomocome 2 — B obLiem 3,6 % vccnenoBaHHbIX KapyoTUNoB; JeneLus B XpoMocoMe 6, KoTo-
pasi BoBfe4eHa B TpaHcnokaLuo ¢ Xxpomocomoii 13. TpaHcnokaumoHHble hopMbl BKOYanu pobepTCOHOBCKUE TpaHCoKaLmm
mexay xpomocomamu 21 1 21, 14 n 21, a Takke TpaHcnokaumm Mexay xpomocomamm 21 1 21, 21 1 22. TNaumeHTbl ¢ MO3anyHo
cbopmoi BonesHn UMeni Mo [iBE KIETOYHbIE NMHUM: C HOPMarbHbIM KapuoTunom (15-67 % nccneaoBaHHbIX 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 MHOMIM MCCrIeA0BaHHbLIM NONYNALUMSIM. YCTaHOBIEHbI JOMONHUTENBHbIE U3MEHEHWS KapuoTuUNa, KOTopble
MOryT 6bITb 1 BAPUAHTOM HOPMbI, U OTArOLLATL TedeHne GonesHn. 1o TpebyeT AanbHEeRLWX NCCnegoBaHUi TedeHns GonesHn

Y Taknx nauneHToB.

HapsenyaliHo akTyanbHOW0 3anuwaetbes npobnema
BPOMKEHUX Baf PO3BUTKY, LLO MPOTArOM OCTaHHIX pOKIB
NoCiaatoTh YirlbHe MicLie cepes NPUYMH CMEPTHOCTI Mantokis
(20-35 %). CuHgpom [layHa — HaivacTilla ayToCOMHa
aHeynnoais cepeq XuTTe3gaTHUX HOBOHAPOMKEHUX.
3pebinbluoro cuHapom [layHa € pesynbratoM HasiBHOCT
[oaaTkoBoi konii xpomocomu 21 y Beix knituHax. OCHOBHY
yacTky (0o 95 %) cTaHoBNATH BUNAZKV NOBHOI TPUCOMIT 21
yepes HePO3XOMKEHHS XPOMOCOM Y MeN03i. TpaHCTOoKaLiiHi
BapianTn (D/211G/21) craHoensats 4,0-6,8 %, 50 % i3 Hux
yCMaaKoByHTLCA Bif 6aTbKiB-HOCIIB, iHLi — TpaHcnokauii
de novo. Mo3aiku BHaCnigoKk MiITOTUYHOIO HEPO3XOMKEHHS
XPOMOCOM TS 3anSiAHEHHS! CTAHOBMATL Y CEPEAHbOMY
2,2 % [1]. OcTaHHiM Yacom uynmany yeary NpuainsTb
4acToTi BUSBMEHHS CMHOPOMY Ta WMOr0 LUTOrEHETUYHUM
BapiaHTaM Y pisHux nonynsuisx [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-TeHeTUYHOMY LeHTpi. [pyny
AocnimKkeHHs opmyBani 3 HoBoHapomkeHnx Opeckbkoi
obnacTi, ski Bynu HanpaBneHi Ha KapioTUNyBaHHS Yepes
MPUMNYLLEHHS NPO HASBHICTb Pi3HNX CNaaKoBMX XBOPOO, ANs
SKWX NOKa3aHe KapioTWNyBaHHS, SIK-0T 41151 NiATBEPMKEHHS
diarHosy cuHapomy [layHa. Y rpyny 3anyyanu nauieHTis, B
AKWX LUTOrEHETUYHO NIATBEPMKEHO CMHAPOM [layHa.

[nsa kapioTunyBaHHS BWKOPWUCTOBYBaNW KynbTypy
nimcpoumTi nepudpepnyHoi kposi. Kpos 6panu 3 nepu-
epnyHoi BeHu, gogasanum 500 oa. renapuHy (Pharmex).
lenapuHizoBaHy KpoB NoMiLLanyt y (nakoHW 3 NOXMBHUM
cepenosuiiem PB-max (Gibco). KynbtvsyBanu BNpogoBx
Tpbox Ai6 npu +37 °C. MNpoTArom OCTaHHbLOI rOAUHU
KynbTVBYBaHHS NOAINM 3yMUHANM JOAABAHHAM KOMXILMHY

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

Pe3yabTati

3a nepiog 2013-2018 pp. ANS MeAMKO-FreHEeTUYHOro
KOHCYIbTYBaHHS Ta KapioTunyeaHHs B Opecbkuin crevia-
Ni30BaHMIN MEOMKO-TEHETUYHWIA LEHTP 3BEpHynucs 3552
nauieHtn, y 165 ocib LMTOreHeTUYHO MiaTBEPIKEHO Ha-
ABHICTb cuHapomy [ayHa (104 xnonumku Ta 61 giBumHKa)
(mabn. 1).

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

Haitvacrilwe cnocrtepiranu 3mMiHuN reTepoxpoMaTtuHy y
Xpomocomi 9 i B KOpOTKOMY, | B JOBrOMY Mrieyax, B 060x
nne4yax XxpoMocomu. Busisunm oguH Bunafok 4OAATKOBOrO
reTepoxpomaTtuHy B 060X nredax xpomocomu 1, oguH — B
[OBroMy nredi xpomocomu 21.

[HWwWit BapiaHT MIHAMBOCTI kapioTuny — nosia 36inb-
LUEHUX CYNyTHUKIB Ha HM3Li xpomocom: 14, 15 (puc. 1) i,
HaivacTilwe, y 21, a Takox nosisa 40AAaTKOBUX CYNYTHKIB
Ha XpOMOCOMi 2.

TpaHcrnokauiiHi BapiaHTy BKItoYany pobepTCoOHIBCbKi
TpaHcrnokauii Mix xpomocomamm 21 i 21, 14 i 21, a Takox
TpaHcnokauji Mixx xpomocomamm 21121, 21 22.
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BusBunu npocty NOBHy TPUCOMItO 3 JOLATKOBUMM
nepebynoBamMy iHLWIKMX XPOMOCOM, 30KpeMa AeneLijto B 6
XPOMOCOMI, Sika 0 TOTO X 3aryyeHa y TpaHcnokadito 3 13
XPOMOCOMOHO.

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

06roBopeHHsA

BusBneHi 4aCcToT! OCHOBHUX LMTOTEHETUYHUX BapiaHTIB
cuHapomy [ayHa noaibHi 4o TUX, L0 BCTAHOBIEHI B Pi3HUX
nonynsuisx, ski Hanexarb A0 Pi3HUX ETHIYHWX | pacoBMX
rpyn [9-12]. MpoTe npunyckanu HasiBHICTb BiAMIHHOCTEN
LIMTOreHETUYHIX BapiaHTiB CUHAPOMY B PI3HUX E€THIYHUX
rpynax [13], ogHak y uii poboTi rpyna focnimxeHHs
Ccknaganacs 3 ocib, siki Manu heHoTMN, XapakTepHuii Ans
cvHapomy layHa, ane 20 % manu HopMasbHWiA KapioTun.

BapitoBaHHs 3a po3mipamu reTepoxpomMaTuHoByX 6ro-
KiB Y XpOMOCOMaX MOAWNHN — 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 reTepOXPOMaTMHOBUX OMOKIB, i HaBiTb IHBEPCItO
BCbOro Orioka reTepoxpoMaTuHy, Sik-0T y Xxpomocomi 9 [14].
Hainowumpenilumm BapianTom ineepcii € inv(9)(p12q13) [7].
BapitoBaHHs BMICTY reTepoxpoMaTiHy B baratbox B1nagkax
BBaXatoTb BapiaHTOM HOpMU [7], ogHak Moxe 6yTv 3ymoB-
neHe 7 iHBepCiiMW, BHACNI[OK YOro AiNSHKN eYXPOMaTUHY,
LLIO OMVMHWICSA MOPSIZ i3 FeTEepOXPOMATUHOBUMI PETIOHAMM,
TakoX cnipanisytoTbesi. IHBepCii NoTeHUiHO Hebe3neyHi,
OCKirlbK1 BOHV MOXYTb NEPELLKOKATH CraptoBaHHIO Melio-
TUYHUX XPOMOCOM. Y HUM3Li pobiT NpunyckatoTb HasIBHICTb
acouiaulii iHBepCii Y XpoMOCOMi 9 3 OKpeMUMM KIiHIYHAMU
JiarHosamu. € fymka npo niaBULLEHWIA pU3WK NOSIBU Hallaa-
KiB i3 cuHgpomom [layHa B HOCIiB Liei aHomanii [15], a Takox
MpO 3BUYHI aBOPTM B XIHOK i3 LI XPOMOCOMHOH nepedy-
[0BOH [16], NOpyLUEHHSI cCnepMaToreHesy B YOMoBikiB [17].
lNoBigomMnATL NPO HasBHICTb iHBEPCIi 38 XPOMOCOMOO 9
y xBopux Ha cuHapom KnsitHdenstepa (47, XXY, inv(9)) i
TpaHcrnokaLiHy chopmy cuHapomy [layHa, B poguHax HoCiiB

Tabnuus 1. Kapiotunu gitei 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 yacrilue BifbyBa€ETbCS BHYTPILLHLOYTPOGHA
3arnbenb Nnogjs, y NoaiB i3 NpeHaTansHo LMTOreHETUYHO
[iarHoCTOBaHOH iHBEPCIED XPOMOCOMM 9 BU3HAYEHO Npu-
pOIKeHi Baau Ta MapKepy NaTonoriYHoro po3suTky [18].
MoxrnumBuii MexaHi3amM nNaTonoriYHoro BNAUBY Nepu-
LIEHTPUYHOI iHBEPCIi 9 XPOMOCOMM Ta iHLWIMX BapiaHTiB
reTepoxpomaTuHy Moxe OyTu NOB’sA3aHUI i3 MKXPOMOCOM-
HUM edheKkToM, L0 NPU3BOAUTL 4O aHOMAMbHOTO MOy
MEVNOTUYHVIX KITITUH i PO3BUTKY ANCOMHMX rameT [14]. OnHak
H. B. KoanboBa [19] 3'AcyBana: xo4a Hocii 3banaHcoBaHmux
B3aEMHMX TPaHCIOKaLiii (KpiM pobepTCoHIBCHKIX) abo iHBEp-
Ciil MatoTb NiABULLIEHWI PU3NK NOSIBU HALLAAKIB i3 TPMCOMIELD
21, Ui pesynbraTut He NigTBEPMKYIOTb HASBHICTb MXXXPOMO-
COMHOTO epeKTy y 3BUMANHOMY CEHCI, TOBTO SIK BB Xpo-
MOCOMHOI NepebyoBY Ha cerperaLito iHLLKX XPOMOCOM Mpu
meno3i B Hocist. ABTopy poboTi [20] 3anepeyyroTb HasBHICTb
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

MKXPOMOCOMHOTO eCpeKTy, MpUHaNMHI B AOCTIMKYBaHil rpy-
ni: Hocii 36anaHcoBaHuX iHBEPCIlh XPOMOCOM He Manh BuLLji
MoKa3HWK aHeynnoigii 4ns XpoMocoM, siki He Gpanu yyacTi
B iHBEPCii, NOPIBHAHO 3 KOHTPOIBHUMY FPyMamu.

FAKk BiZOMO, CynyTHUKM € BifoDpaXeHHsM saepus B
meTadasi MiTo3y, a 0T)e CBiYEHHSIM aKTUBHOI pobOTY reHiB
pOHK. Y po6orTi [21] 3'acyBanu: KinbkicTb akTUBHUX pnbo-
COMHWUX TeHiB Y HOCIiB XpOMOCOMHUX aHoMmanin — 119-190
Konii, y cepeaHbomy — 151 Ha AunnoigHwi reHoM. Tinbku
B LIX MEXaX MOXe MigTpuMyBaTncs KniTMHHANA roMeocTas
i XnTTe3naTHicTb opraniamy. Maixe 10 % embpioHis i3
cuHapoMoM [layHa rvHyTb Yepes HaanuLOoK aKTUBHUX
prBOCOMHYX reHiB. [lo3a Takux reHis BNnMBae i Ha XUTTeE-
3AaTHICTb XBOPUX i3 CMHAPOMOM [layHa nicnsi HapomeH-
HS: B HOBOHAPOMKEHMX 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 fofaTkoBumm nepebyno-
BaMM iHLLMX XPOMOCOM TaKOX He YHikanbHa. Y dhaxosin
niTepaTypi on1caHo BUNAAKM MaLieHTIB 3i CNONyYeHHAM
MOBHOI TPMCOMIi 21 i3 MDXXPOMOCOMHUMM NepebyaoBamu:
TpaHcnokauii t(9;14), t(12;22)pat, a Takox NePULEHTPUYHOT
iHBepcii inv(7)(p12921.1)mat [3].

BusiBneHi TpaHcnokauii Takox XxapaKkTepHi Ans CuH-
apomy [ayHa. [MoBigoMnsoTb, WO npy TpaHcnokaLisax
Hanyacriwe BiabyBaeTbC 0OMIH MK HEFOMOMOTIYHUMM
XpoMOCOMamu: ABi piaHi xpomocomm rpynu D (13-15), agi
pisHi xpomocomu rpynn G (21§ 22) abo no ogHin Xpomocomi
3 rpyn D i G [23]. 3a ganumm pisHux astopi, 30-50 %
TpaHCcnoKaLinHUX hopM yCnaaKoByeTLCA Bid (DEHOTUNOBO
300poByX BaTbkiB-HOCITB 30anaHCcOBaHUX TpaHCMOKaLin, ki
MarTh 45 xpoMocoMm. Y Takux ocib oaHa 3 XpOMOCOM Ckna-
[a€eTbCsl HIOW 3 ABOX YACTMH i MICTUTb reHETUYHIA MaTepian
BiZICYTHBOI XPOMOCOMMU. |HWa YacTka TpaHCMoKaLiiHuX
opm cuHapomy [layHa — TpaHcnokaLii, Wo BUHUKNN de
novo [1]. Y po6orti [4] BusBunmn TpaHcnokadii rob(14;21) i
rea(21;21), sii aBTOpU BU3HAYaKOTb SK de Novo, OCKiNbKM
6aTbky LMX NaLieHTiB Manu HopMarbHUIA KapioTyn.

TpaHcnokauii MOXyTb BNAMBATW Ha aKTWUBHICTD i
piBeHb ekcnpecii reHiB pAHK, o mMoxe nosHavatucs Ha
XUTTE3[ATHOCTI iXHiX HociiB [11]. Ak Bigomo, B HOpmanb-
HOMY KapioTuni NKOAVHN CYNYTHUKA MaoTb aKpOLIEHTPUYHI
xpomocomu rpyn D i G. [JocnigxeHHs TpaHcnokauii
rob(13;14) nokasano: gepuBaTHa XpoMocoMa yTBOpEeHa
32 yyacTi nuLLe g-Nneyen BUXigHUX XpPOMOCOM, a OTXKE Taki
TpaHcroKaLlii MOXyTb BNIMBATU Ha KiNbKICTb CyMyTHWKIB.
OujiHtoBaHHs KinbkocTi akTBHUX NOR nokasarno HasBHICTb
8 3 10 moxrmemx, T06T0 BCi HasiBHIi NOR akTuBHI. AHani3
ekcnpecii pPHK nokasas: y HociiB TpaHcnokauii piBHi
ekcnpecii 5,8S, 18S i 28S pPHK nigsuieHi B 7-10 pasis
MOpIBHSIHO 3 koHTpornem [24]. OTxe, i nosiea AOAATKOBUX
CYNYTHWKIB, i IXHSI BTpaTa BHACMIZOK TPAHCMOKALlN ypeLuTi
BMNMBaKOTb Ha piBeHb ekcnpecii reHiB pHK i MoxyTb GyTn
[0AaTKoBUM (hakTopoM, LLIO YCcKnaaHLoe nepebir XxBopobu.

BusiBneHa B LIbOMy JOCTIKEHHI YacToTa MO3aiuHMX
¢hopm xBopobY 36iraeThCcs 3 pesynsraTamu AOCHIMKEHHS
6aratbox iHWKWX nonynauin [9-12], yTim cnig Bia3HauTL:
Hacnpaegi Mo3aiyHux opm BusiBUIM 6 Binblue, SKOu y
[OCTigKEHHI BUKOPUCTOBYBANM Kirflbka 3paskiB TKaHWH
nauieHTiB, OOHaK Ha Taki 4OCMImKEHHS He MOTOMKYTHCA

6atbky xBopuX. Kpim Toro, MosaiuHi popmi BUSIBMSIOTb HE B
ycix nonynsuisx. M'aTHagUATUPIYHI BOCRIMKEHHS, 30iCHEH
B OproBckkiit obnacti PO, BusBunm Tinbkv ABi hopMun CuH-
apomy [layHa: nosHy Tpucomito (94 %) i TpaHcnokavinHy
(6 %) [2]. YTBOpEHHS MO3aiuHMX (hOPM MOB'A3YHOTh i3 Mo-
munkamu embpioreHesy [1], ogHaK BUSBUIN TakoX O3HaKMN
BNNWBY paHilwmx nopyweHs. OnucaHo KpawHiin BUNagok
MO03ailmM3My — AUCKOpAAHTHA TPUCOMIS-21 MOHO3UTOTHOMO
6rmaHtoka. Momunky po3’eaHaHHs XpOMOCOM Y MpEe3nro-
TUYHOMY MaTEPUHCHKOMY Me03i MPU3BENI 10 YTBOPEHHS
3uroTu 3 Tpucomieto-21. HacTynHi nogii nig yac apobneHHs
CMpUYMHUNM hOpMYBaHHS ABOX EMOPIOHIB: OANH — i3 TpK-
COMi€t0-21, iHLIMIA — i3 HOPMArbHUM KapioTUMOM, XO4a Vioro
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 [OCHISKEHO
oci6 pisHux Bikoswx rpyn 3a 1962-2001 pp., BCTaHOBNEHa
BapiaLlisl CniBBiAHOLLEHHS YOMOBIYa CTaTb VS. XiHOYa CTaTb
y mexax 0,88—1,62. Y Hawomy focnigkeHHi Le cniBsigHoO-
weHHsa ctaHosuno 1,70 (104:61). 3 ornsagy Ha KinbkicTb
nawieHTiB y rpyni AOCRIMKEHHs, Le CYTTEBE BiAXUIEHHS.
BBaxatoTb [26], L0 CMePTHICTb Nicns HAPOMKEHHS B OCIO
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
cuHapomoM [layHa (Tak camo SiK i 3 iHLKMMIM 3aXBOPOBaH-
HSIMK), He BiZOMO.

BucHoBKH

1. YacTka xBopux Ha cuHgpom [layHa cepen kapiotu-
NoBaHuWX nauieHTiB —4,6 %. AHani3 kapioTunie XBOpUX Ha
cuHagpom [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 nepebynoBamm iHLLMX XpOMOcoM (1,
2,6, 14, 15) abo popatkoBUMU MoaudikaLisMu 21 Xpomo-
comu. TpaHcnokauii Bkntodanm 6, 14, 211 22 xpomocomu. Y
navjeHTIB i3 MO3ai4HO HOPMOIO XBOPOOM TPUCOMHI KIMOHM
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 PEBMATOIAHUM apTPUT

C. I. Tepacumenko™®, A. C. fepacumeHkoDAC |, B. NyxeBCbKUN (D *BD,
M. B. Moayaax©E, A, M. bBabko(=*

AY «IHeTuTyT TpaBmatoaorii Ta optoneaii HAMH Ykpainu», m. Kuis
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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!
KymnbLLUOBOrO Ta KOJHHOTO CyrnobiB y XBOPWX Ha PEBMATOIgHWIA apTpuT.

Marepianu Ta MeTogu. BykopycToByo4M MatemMaTyHi METOAM CTATUCTUMHOTO ONPALIKOBaHHS AaHUX, PoaHanisyBanu pesynsrati
160 onepaLiii TOTanbHOrO eHZONPOTE3yBaHHSA KynbLUOBKX i 148 onepalLiii TOTanbHOrO eHA0NPOTE3YBAHHS KOMIHHUX CyrnobiB y

XBOPUX i3 PEBMATOISHNMU 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, | FopMOHanbHY
Tepanito.

Pesynbraru. Pesynbsratu ceigyath, WO NoMipHa KopensiLis HasiBHa Mix Teparieto Ta 06carom pyxis y cyrnobax HUKHIX KiHLIBOK
npy GaaucHii Tepanii Ta NoeaHaHI HECTEPOIAHIN, ropMOHanbHIN i 6asucHil Tepanii, a 0bcsar pyxiB BipOrigHO BIAPI3HAETHCS B
pasi 3acTocyBaHHS KOMOGIHOBaHOI Tepanii Bif, TiNbKW ropMoHanbHOI. HaicunbHilLMiA Bigryk ouiHioBanbHoi Wwkamm J. Joseph,
E. E. Kaufman cnocTepiranu Ha kom6iHOBaHy Tepanito 3 3aCTOCYBaHHsSIM HECTEPOIAHWX NpoTM3ananbHux npenaparis (HM3M), rop-
MOHasbHOI Ta 6a3u1CHOI Tepanii; MEeHLIMIA — Ha NoeaHaHHs ropMoHanbHoi Ta HM3[M; Harripwumin — Ha noegHaHHA 6asucHoi Tepanii
Ta HM3r.

HainbinbLwmii npupicT pyxiB y koniHHOMY Cyrnobi BU3HauMnM B NauieHTiB, ski OTpUMyBanM ropMoHanbHy Yu 6asncHy Tepa-
Mito, MOPIBHSAHO 3 MalieHTamu, Siki 30BCIM He mpuiimanu Ui npenapat abo npuimany ix y komnnekci. Bctanosunu maike
OfiHaKOBWI BMIMB aHTUPEBMATOIAHOI Tepanii Ha pesynbTaTi eHAONPOTE3YBaHHS i KyMbLUOBUX, i KOMIHHWX CYrnobiB, BUSBUIN
TeHAeHUito A0 GinbLUOro BiACOTKa XOPOLIMX i BiMIHHWX pPe3ynbTaTiB y YOMOBIKIB HE3ANEXHO Bif fokanisauii ypaxeHHs, onTu-
MarnbHe CniBBIAHOLWEHHS MiX 3a40BiNbHUMW-HE3aL0BINbHUMM Ta XOPOLUMMU-BIAMIHHAMI pe3ynbTaTamMn B MaLuieHTiB BiKOM
10 40 pokis.

BucHoBku. Pesyniratv gocnimkeHHs AaroTb NACTaBy BBaxaTy KOMOIHOBaHY MeaMKaMEHTO3HyY Tepanito hakTopom cnabkoro Ta no-
MIpHOTO BNAVBY Ha (hyHKLiOHaMNbHI pesynsTaTi eHonpoTe3yBaHHS KyNbLUIOBHX | KOMIHHWX CYrnobiB Ha Mi3Hix CTagisx peBMaToifgHOro
apTPUTY Ta BBXATV MOXIMBIM HE MPUNUHATYW NTaHOBY aHTUPEBMATOIAHY MeAMKaMEHTO3HY Tepanito B nepionepaLliiHoMy 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 Ta306eApeHHoro U KOAEHHOro CyCctaBoB
y 60AbHbIX C peBMaToOMAHbIM apTPUTOM

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

Lenb pa60Tb| — onpegenntb BnuaHue MeaMKaMeHTO3HOM aHTVIpeBMaTOVIﬂ,HOIZ Tepanun Ha (*)yHKLlMOHaJ'IbeIe pesynbratbl
JHAONPOTE3NPOBaHUA Ta306eﬂpeHHOI'0 M KONEHHOro CyCcTaBoB y 6onbHbIX peBMaToMaHbIM apTPUTOM.

Matepuans! u MeTogbl. Mcnonbays MatemaTuyeckie MeToAbl CTaTUCTUYECKo 06paboTku JaHHbIX, MpoaHanuM3poBanm pe-
3ynbTathl 160 onepawyin TOTanbHOMO SHAOMPOTE3MPOBaHNS Ta3obeapeHHbIX U 148 onepaLuii TOTanbHOM 3HAONPOTE3NPOBAHMS
KOMEHHbIX CYCTaBOB Y 6OMbHBIX C PEBMATOUAHLIM NOPAXKEHNEM CYCTaBOB.

MaumeHToB nogenumu Ha 4 rpynnbl: | — 6e3 NpoTMBOBOCTaNMUTENLHOM Tepanuu, [l — npuHUManu ropMoHanbHyto Tepanuio, Il —
6asuncHyto Tepanuto, IV — Ha MOMEHT onepaummn NprHUMaBLLKE W Ba30BYHO, 1 TOPMOHATTBHYHO TEpanuIo.

Pesynbrartbl. Pesynbrarsl CBUAETENLCTBYIOT, YTO YMEPEHHas KOPPENALmMs OTMeYeHa Mexay Tepanver u 06beMoM ABKEHWI B
CyCTaBax HWKHUX KOHEYHOCTEN Npu 6asnCcHON Tepanuy 1 COYETaHHOM NPUMEHEHUN HECTEPOUAHO, FOPMOHANBHOMN 1 Ba3nCHON
Tepanuu, a 06beM 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 HU3kMe — Ha coyYeTaHne
ropmoHansHon v HIMBIT; camble HU3Kkne — Ha coyeTaHue BasucHoi Tepanum ¢ HMNBIM.

HanGonbLunid NpupoCT ABVKEHWI B KOMEHHOM CYCTaBe OTMEYEH Y NaLMEHTOB, MPUHUMABLLMX FOPMOHANbHYO Ui GasncHyio
TEPanuIo, Mo CPABHEHMIO C NALMEHTaMU, KOTOPbIe HE MPUHUMANM HI OMH U3 3TUX NPEenapaToB UMW NPUHUMATY X B KOMITIEKCE.
YCTaHOBNEHO NPaKTUYECKN OfVMHAKOBOE BIUSHAE aHTUPEBMATOWMAHO Tepanuu Ha pesynbTathbl SHOONPOTE3VMPOBAHMS 1 Ta300e-
JPEHHBIX, U KONEHHbIX CyCTABOB, NPy 3TOM OTMEYEHa TEHAEHLMS K GONbLUEMY KOMMYECTBY NO3UTUBHBIX PE3YTLTATOB Y MYyXUWH
He3aBVCVIMO OT NOKanM3aLUy NOPaXXeHMs!, ONTUMArNbHOE COOTHOLLIEHWE MEXAY YOOBNETBOPUTENbHBIMU-HEYAOBNETBOPUTENBHBIMM
11 YOOBNETBOPUTENbBHBIMU-XOPOLLMMI pe3ynbTatamut y NaLmeHToB Bo3pactoM o 40 net.

BbIBoAbIl. PesynbraThl UCCrenoBaHus NO3BOMSHOT paccMaTprBaTh KOMOGMHUPOBaHHY0 MeVKaMEHTO3HYHO Tepanuio kak haktop
cnaboro 1 yMepeHHOro BNMSIHUS Ha (hyHKLMOHaIbHbIE Pe3ynbTaThl 3HAOMPOTE3NPOBaHNS Ta306eApeHHbIX 1 KONEHHbIX CyCTaBOB
Ha MO3[HMX CTaAMsIX PEBMATOMIHOIO apTpuTa 1 CYMTaTb BO3MOXHBIM HE MpeKpaLLaTh NiaHoBYy0 aHTUPEBMATONAHYI0 Meauka-
MEHTO3HYI0 Tepanuio B Nep1onepaLMoHHOM neproge.

Ha nisHix cTapisix peBMaToigHMX ypaxeHb CyrnobiB KiHLi-
BOK BUNpaBnTW AecdopmaLlii Ta MoHoBMTM pyX Y cyrnobax
MOXHa TirbKu 3a [0NOMOTOH0 PEKOHCTPYKTUBHO-BIZHOBHMX
onepaviii, i MeTofoM BUOOpY € ToTarnbHe eHAONPOTe3yBaH-
s (TENM) [1-5].

Martepianu i MeToAU AOCAIAXKEHHSA

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

Ane cnig B3ATW OO yBaru: €HAONPOTE3yBaHHSA Be-
NUKMX CyrnobiB — CknagHe onepaTuBHE BTPYYaHHS, LUO
CyNPOBOXKYETCS NPUTHIYEHHSM 3aXMCHIX BNACTUBOCTEN
OpraHiamy, Lo Mae ocobnuee 3HaYeHHs ANs NalieHTiB,
KOTpi Ha Yac onepaLii npuimatoTb 6asncHi npenapary, rto-
kokopTukocTtepoian Ta TNF-iHribiTopy, sikuM nputaMaHHa
iMyHocynpecwBHa gist [6—10].

Y 6aratbox kpaiHax CBiTY BUKOPUCTOBYHOTb NEBHI KpK-
Tepil NpU3HaYeHHs CUCTEMHOI aHTMPEBMATOIgHOI Tepanii
B nepionepauiiHomy nepiogi [11]. Tak, 6arato aBTopis
MiZTPUMYIOTb JOLINBHICTL BUKOPUCTaHHS Be3nepepBHOi
CXEMM MPUAMaHHS METOTPEKCATY, L0 He BUKIMKAE Migsu-
LLIEHHS PU3NKY CENMTUYHMX ycKknaaHeHb nicna TEM [12,13],
ane iHWi JOCNIgHMKM HABOAATb AaHi, Lo nogibHa Tepanis
MOXe CMPUYNHSATY 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 yHKLOHaNbHI pesynsTaTy eHOoNPOTE3yBaHHS
KynbLLOBOTO Ta KOMIHHOTO Cyrno6iB y XBOPKX Ha peBMaTo-
IQHWA apTpuT.

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

11,7 poky.
Ycix nauieHTiB noginunm Ha 4 rpynu: | — 6e3 npotusa-
nanbHoi Tepanii, || — npuiManu ropmoHanbHy Tepanito,

Il — 6asucHy Tepanito, IV rpyna — Ti, XTO Ha Yac onepadii
OTPMUMyBanu KOMMIeKcHe NikyBaHHs (i 6asucHy, i ropmo-
HanbHy Tepanito).

[ns aHaniay BNnvBYy NpUAMaHHS HECTEPOIAHMX Npo-
TW3ananbHUX, FOPMOHanbHUX Ta/un 6asncHYX npenaparis
Ha o6cAr pyxiB y nicnsionepaLiiHomy nepioai 3actocysanu
napHy niHinHy kopensuito MipcoHa. [ns o6’ekTuBisavii
OLliHIOBaHHS BNnMBY Tepanii Ha pesynstatv TEM KC 3acto-
CyBanu Takox napHy HeniHiiiHy kopensjto obcary pyxis y
koniHHoMY cyrnobi Bif TUMy KOHCEPBATWBHOTO JiKyBaHHS,
BWKOPUCTOBYtOYYM LUKany Yepaoka.

BuByatouu dyHKuioHanbHi pesynstatv TEIM, 3actoco-
BYBanM Taki KpUTepii OLHIOBAHHS (OYHKLLT HYXKHBOT KIHLIBKY:

— BigMiHHI — BigcyTHicTb 6onto Mig yac pyxis B one-
poBaHux cyrnobax, XBopuii Moxe XoauTh 6e3 CTOPOHHLOT
[IONOMOrM Ha BEMnWKi BiAcTaHi, camocTiiHO nigiimaTmcs
Ta CnyckaTucsi CXodamu, pyxu B onepoBaHux cyrnobax y
noBHomy 06csi3i, cuna m'sisis 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 CTOPOHHBOT
[,0NOMOr, CamOCTIHO CifaTi Ha CTineup, YHiTas, B aBTo-
MOGifb TOLLO;

— 3a[0BiNbHI — BiACYTHICTb 60N B ONEpPOBaHNX
cyrnobax, nepecyBaHHs 3a 4OMOMOrot nanuui abo oa-
Hiei MUnLi, XBOpWUI y NoByTi (KOPUCTYBaHHS YHITA30M,
BaHHOK TOLLO) NoTpebye 3acTOCyBaHHS cnewianbHUX
MpUCTPOIB;

—He3a0BINbHI — pPeLnamB KOHTPaKTypy Ta 60nboBOMO
CWHAPOMY B OOHOMY UM KifbKOX OMepoBaHmx cyrnobax, Lo
YCKITaZHIOE NepecyBaHHs Ta camooBCryroByBaHHS XBOPOTO,
CEeNnTMYHa UM acenTUyHa HeCTabINbHICTb KOMMOHEHTIB eH-
Z0npoTe3a, Lo noTpebye PeBi3iiHOTO eHAoNPOTE3YBaHHS
0MepoBaHOro paHille cyrnoba.

[na nonerweHHa onpautoBaHHs iHopmaLii Ta
MOXITMBOCTi BMKOHYBAaTU KOpensLiiHuiA aHania i3 na6o-
paTOpPHWMU MOKa3HMKaMu pe3yneTaTi 3awudpysani B
6anax: 0 6aniB — He3aaoBiNbHUI; 1 6an — 3a0Binb-
HWit; 2 Gann — xopowmnid; 3 6anu — BiAMiIHHWIA pe3ynb-

Original research
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Puc. 1. 3anexHictb npupocTy obcsry pyxis y caritanbHili NOWyHi Big TUNY Meauka-
MEHTO3HOrO nikyBaHHs nicns TEM kynbLuoBuX cyrnobis.
Puc. 2. 3anexHictb npupocTy obesry pyxiB y hpoHTanbHi MoK (BiABeAeHHs!) BiA
TUNY MeOVNKaMEHTO3HOTO fikyBaHHs nicrst TEN kyrbLUOBKX Cyrrnobis.
-5 Puc. 3. 3anexHicTb npupocTy 0besry pyxis y hpOHTambHIl NAOLMHI (MpUBEAEHHS) Bif
=0 TUNY MeANKaMEHTO3HOTO NikyBaHHs nicns TEM kynbLioBux cyrnobis.
5 Puc. 4. 3anexHicTb npupocTy o6esiry 30BHILUHBOT poTaLii Bif, TUMY MeaUKaMEHTO3HOro
10 nikyBaHHst nicnst TEM kynbLUoBmX cyrnobis.
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), MOPIBHSHO
3 nauieHTamu, ki 30BCIM He npuiAManu Ui npenaparm
abo npuimanu ix y komnnekci (30 % i 10 % signosiaHo)
(puc. 1). Cxoxa TeHAeHLia BU3HaYeHa y (PpOHTarnbHIN
nnowwmHi (puc. 2, 3).

[MpupicT poTaLiiHuX pyxiB — Maixe ofHaKoBWUIA B YCiX
rpynax gocnimkeHHs (puc. 4, 5).

3a gonomoro 04HOMaKTOPHOrO AUCNEpCinHOro
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 OUHWMK CTaH nauieHTa 3a
wkanoto J. Joseph, E. E. Kaufman (puc. 8).
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Tepanis Nicns

06roBopeHHsA

pacbikn NokasytoThb, LU0 aKTUBHICTb 3ananbHOro NpoLecy
BipOrigHO BIAMOBIAAE HA rOPMOHAnbHY Ta KOMOIHOBaHY
Tepanito, y cknagi sikoi € ropMoHoTepanisi, a obcsr pyxis
BIpOriZHO BiAPI3HAETLCA B pasi NpU3HaYeHHst KOMBGIHOBAHOT
Tepanii Bif TiNbKK ropmMoHansHoi. Ha puc. 8 nokasaHo, Lo
HaliCMNbHiLLY BiAMOBIAb OLiHIOBaNbHOI Wkanu J. Joseph,
E. E. Kaufman (1990) sapeectpyBanu Ha kombiHOBaHY
Tepanito 3 3aCTOCyBaHHAM HECTEPOIAHUX NPOTM3ananbHUX
npenaparis (HM3[M), ropmoHansHoi Ta BasucHoi Tepanii;
MEHLUMIA — Ha MoeaHaHHs ropMoHanbHoi Ta HIM3[M; Hai-
riplwmin — Ha noeaHaHHs 6asucHoi Tepanii 3 HM3M. Hait-
GinbLUMIA MpMpiCT pyXiB y KoniHHOMY Cyrno6i cnocTepirani
B NaLieHTIB, Siki OTPUMYBanu ropMoHarnbHy 4u 6asucHy
Tepanito (40 % XxBOpwX), 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 cyrrio0i B cariTanbHiA NioLLyHi HaBeaeHi
Ha puc. 9i 10. Pesyneraty cBigyaTh, LLIO MOMipHa KopersiLis
HasiBHa MiX Teparieto Ta 06CsroM pyxiB y Cyrnobax HUKHIX
KIHLIIBOK Y pasi npu3HadeHHs 6aavcHoi Tepanii Ta noegHaHoi
HECTepOIAHOI, ropMoHanbHOI Ta 6asncHoi Tepanii. BctaHoBu-
W MOMIPHY HERNiHIHY KOPENALLi0 MK Tepanieto Ta 3T MHaHHAM
y KoniHHOMY cyrnoBi nicns eHaonpoTe3yBaHHs HacaMmnepes,
YHacniAoK Npu3Ha4YeHHst ropMOHansHoi Teparii.

Horo aHanidy (0 — BiacyTHicTb Tepanii, 1 — 6a3ucHa, 2 — HecTepoigHa NpoTu3anarnbHa,
3 - ropmMoHanbHa Tepanis).

Puc. 7. Bnnus Tepanii Ha npupicT pyxiB 3a AaHUMK OAHO(AKTOPHOTO AMCNEPCIHOrO
aHaniay (0 — sigcyTHicTb Tepanii, 1 — 6asucHa, 2 — HecTepoigHa npoTu3ananbHa, 3 —
ropmMoHanbHa Tepanis).

Puc. 8. Bnnue Tepanii Ha OLiHKY cTaHy naujeHTa 3a wwkanoto 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).

BignaneHi pesynstati nikyBaHHS XBOPWX Ha peBMa-
ToigHun aptupw (PA) 3 ypaxerHam KLLC i KC 3a 6anbHoto
LKMo HaBeaeHi Ha puc. 11, 12.

OTxe, BifCOTOK HE3a10BINbHIX PE3YNLTaTIB Y XBOPKX
Ha PA 3 ypaXkeHHsIMU KyTbLLOBWX i KOMIHHMX CYrnobiB maiike
0AHaKoBWiA. BusHaumnn TeHaeHUio Ao GinbLUOro BiAcoTKa
XOpOLUMX i BIAMIHHUX PE3ynbTaTiB y YOMOBIKIB HE3aNEXHO
Bif, NoKanisawii ypaxeHHsi, onTuManbHe ChiBBigHOLLEHHS
MiX 3a[0BiNbHUMW-HE3ALOBINMEHUMI Ta XOPOLIMMU-BIA-
MiHHUMW pesyrbTatamu B nauieHTiB Bikom g0 40 pokis.
BigHOLLIEHHS! LWaHCIB OTPUMaHHS ONTUMAIbHOrO pesynsrary
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 cnabkoro Ta
MOMIPHOrO BNAMBY Ha (PYHKLiOHamNbHI pe3ynstat eHpo-
MpOTE3yBaHHs KyNbLUIOBUX i KOMiHHUX CYrnobiB Ha Mi3Hix
ctagiax PA.

2. HesBaxxaroum Ha chakT crnabkoro Ta nomipHOro Bru-
BY MeAMKaMEHTO3HOI Tepanii Ha (hyHKLiOHamnbHI pesynsTaty
€HA0NPOTE3YBaHHS KyMbLUOBKX i KOMiHHUX CyrnobiB y
xBopux Ha PA, BIpOrigHICTb YTPUMaHHSA JOCATHYTOMO 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. BinaaneHi peynkraTit NikyBaHHsi XBOpuX Ha PA 3 ypaeHHsIM KynbLLOBOTO cyrrio6a 3a 6anbHo LLKamnoto.

Puc. 12. BinnaneHi pesynstaty nikyBaHHs XBopux Ha PA 3 ypaxeHHsM KoniHHOro cyrnoba 3a 6anbHoo LKamnoto.

npoTu3ananbHoi Ta 6a3ncHOI aHTMPEBMATOIAHOI MeavKa-
MEHTO3HOI Tepanii. ToMy Ha npakTuLj B nepionepaLinHomy
nepioai JOLNEHO He 3MiHIBaTK 06CsT MeaukaMeHTO3HOro
aHTUPEBMATOIAHOTO MiKyBaHHS.

MepcnekTmBu nopanblunx AocnimkeHb. Nowupe-
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 | KONiHHWX CyrnobiB 3anuLuae akTyansHM
BMBYEHHSI BNIMBY CyyacHux BionoriyHnx npenapartiB Ha
(PYHKLIOHANBHI pesynkTaTi eHaonNpoTE3yBaHHA Y XBOPUX
obpaHoi rpynu. Ane Ans CTaTUCTUYHOTO ONPaLOBaHHS
TaKUX JOCNimXeHb HeoOXiAHe HaKOMUYEHHS KNiHIYHUX
CrocTepexeHs.
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MeTta po60TH — BUBYATY Pe3yNnbTaTi PeBi3iHUX eHOONPOTE3yBaHb Y XBOPUX 3 aCENTUYHOI HECTABINBHICTIO KOMNOHEHTIB eH-
[0NpOTE3iB KyrbLIOBOro cyrnoba.

Marepianu Ta metoau. lNpoaHanisysanu pesynstatu 158 Bunagkis pesisinHOro NpoTesyBaHHs y 152 XBOpKX 3 acenTUyHO
HecTabiNbHICTIO KOMNOHEHTIB eHaonpoTesa Kynbliosoro cyrnoba. MMauiexTis npoonepysanm 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 npotedysanHsi. Mpotsrom pobotn
BUKOPUCTANN KITiHIYHWIA, PEHTTEHOMNOMYHWI | CTATUCTUYHWIA METOAMN JOCTIIKEHHS.

PesynkTati. Y XBOpWX i3 HeCTabinbHICTIO aLeTabynspHOro KOMNOHEHTa pe3ynbTaTh PeBi3iNHOI 3aMiHW HaiikpaLli npu aedektax
kynbLUoBoi 3anaauhu |-l Tunis 3a Paprosky. Tak, yepes 10 pokis nicns peBisiiiHoi 3amiHn abcontoTHa GinbLUiCTb aLeTabynspHux
komnoHeHTiB (n = 33; 86,8 %) 3anuwanucs crabinsHumn (t = 9,3; p < 0,05). Pesynsrati pesisiiHoi 3amiHN HeCTabinbHWUX
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 HuX 5 (71,4 %) — i3 LeMeHTHUM
TMNoM chikcalii. ¥ pasi ToTanbHoi HeCTabinbHOCTI He BUSIBMM PI3HWLIKO 3@ peaynsTaTaMu PeBIsiliHOI iMnnaHTaLlii npy 3acTocyBaHHi
TiNbKY NEPBUHHIX KOMMOHEHTIB i B KOMBIHALii NEepBUHHIX i3 PEBI3iHNMM PEKOHCTPYKTUBHUMM CUCTEMAMU KOMMOHEHTIB. Yepes 10
pokiB BK3HauMnm BiporigHo Ginblue (n = 35; 81,4 %) Bunagkis 3i 36epexeHoto cTabinbHICTI0 komnoHeHTiB (t = 7,3; p < 0,05).
Peunams HecTabinbHOCTi 0AHOMO 3 KOMMOHEHTIB BU3HauMnu y 8 Bunagkax, To61o 18,6 % BiA 3aranbHOI KiNbKOCTi TOTaNbHOI
PEBI3iNHOI 3aMiHV KOMMOHEHTIB.

BucHOBKM. Y XBOpUX i3 HECTABINBHICTIO aLeTabynspHuUX | CTErHOBMX KOMMOHEHTIB 3a HAsIBHOCTI KicTKOBMX AedekTiB I-II Tunis 3a
Paprosky peaynsratv peBisiiiHOi 3aMiHM HalkpaLli B pasi iMniaHTaLii nepBuHHUX KOMMOHEHTIB i3 6e3LeMEHTHUM TMNOM dikcaLlii.
3a HasiBHOCTI KICTKOBUX AedheKTiB KyMbLLOBOI 3anaguHu Ta cterHoBoi KicTkw [l Tuny 3a Paprosky pesynsratv Hankpalli B pasi
3aCTOCYBaHHS PEBI3iNHIX aHTUNPOTPY3iNHUX aLeTabynapHUX i NOAOBXKEHNX CTErHOBIX MOAYSbHNX UM MOHOBITOKOBIX CUCTEM i3
6e3LeMeHTHIM TMNOM hikcaLlii. 3acTocyBaHHS Ans PEBI3ii KOMMOHEHTIB i3 LLEMEHTHUM TUMOM dhikcaLlii nokasano BiporigHo ripLui
pesynbTaTyi MOPIBHAHO 3 Ge3LEeMEHTHUMM Ta CyTTEBO MEHLLIMIA TePMiH (DyHKLIOHYBaHHS.

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 HECTABNBHOCTBLIO KOM-
NOHEHTOB 3HO0MPOTE30B Ta306e,qpeHHoro CyCTaBa.

Matepuansi u MeTogbl. lMpoaHanuavpoBanu peaynbsratbl 158 cryyaeB peBU3NOHHOTO NpoTe3npoBaHKst y 152 6onbHbIX ¢ acenTu-
4eCcKoW HeCTabMIMBHOCTbLIO 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. BonbLUMHCTBO 3HAONPOTE30B AeCTabUNM3NPOBaHbI B nepuog oT 5 4o 9 net nocne onepa-
LM NpoTe3upoBaHusi. B paboTe NCMONb30BaHb! KIMHUYECKUIA, PEHTIEHONOMYECKMIA U CTAaTUCTUYECKUIA METOAbI UCCTIEOBAHMS.

Pesynbrathbl. Y 60MbHbIX € HECTABUNMBHOCTHH ALETabYNSPHOrO KOMMOHEHTA pe3ynbTaThl PEBU3VMOHHON 3aMeHbl fyylle npu
Aedektax BepTnyxHon BnaguHel |, Il Tunos no Paprosky. Tak, yepes 10 net nocne peBU3MOHHOM 3aMeHbl abComnTHOE BOMbLUMH-
CTBO aLetabynspHoro komnoHeHToB (n = 33; 86,8 %) ocTatotcs crabunbHeiMm (t = 9,3; p < 0,05). Pesynbratsl peBu3noHHOM
3amMeHbl HeCTabuIbHbIX (PEMOPANBHOrO KOMMOHEHTOB KOMMOHEHTaMM C LLEMEHTHBLIM W 6ECLIEMEHTHBLIM TUNaMK doKcaLmm Yepes
10 neT nocne peBu3nM JOCTOBEPHO He OTNnYanmchb. PeLname acenTuyeckoin HecTabunbHOCTM OTMeYeH B 7 cnyyasix, 5 (71,4 %)
U3 HUX — C LeMEHTHbIM TUMOM dmkcaLymm. MNpu ToTanbHON HeCTabUIbHOCTM He YCTAHOBUW Pasnnyns no pesynstatam pesusn-
OHHOWN UMMIaHTALMM NPYU MPUMEHEHUMN UCKITIOYUTENBHO NEPBUYHBIX KOMMOHEHTOB U B KOMOMHALMM MEPBUYHBIX C PEBU3VMOHHBIMU
PEKOHCTPYKTUBHbIMI CUCTEMAMI KOMMOHeHTOB. Yepes 10 net oTMeyeHo goctoBepHo Bonblue (n = 35,81,4 %) cnyyaes ¢ coxpa-
HEHHOMN cTabunbHOCTbI0 KoMMoHeHToB (t = 7,3;p < 0,05). Peuname HecTabunbHOCTV OQHOTO M3 KOMMOHEHTOB 3apPErncTprUpoBaH
B 8 cnyyasix, To ecTb 18,6 % OT 06LLUEro konuyecTsa TOTaNbHOWM PEBUNOHHO 3aMEHbI KOMMOHEHTOB.

BbiBoabl. Y 60nbHbIX C HECTAOMNBHOCTLIO aueTabynspHOro U GeapeHHbIX KOMMNOHEHTOB NPY HANMYMKM KOCTHbIX AedekToB |-
TMNoB No Paprosky pesynbtatbl PeBU3MOHHOM 3aMeHbI NyyLle NpW UMNNAHTaLUU NEPBUYHBIX KOMMOHEHTOB C BeCLIEMEHTHBIM
TMNoM chukcaumnu. Mpn HamMuum KOCTHbIX AeDEKTOB BEPTNYXHOW BnaauHbl 1 6eaperHon kocTu Il Tuna 3a Paprosky pesynbra-
Tbl NyLUE B Criy4ae NPUMEHEHNS PEBU3NOHHBIX aHTUMPOTPY3MOHHBIX aLeTabynsapHbIX W YAWHEHHbIX 6eapeHHbIX MOAYbHbIX
UM MOHOBMOYHBIX CUCTEM C BECLIEMEHTHBIM TUNOM ukcaumn. MpUMEHEHNE PEBU3NN KOMMOHEHTOB C LIEMEHTHBLIM TUMOM
(hukcaumm nokasano AOCTOBEPHO XyALUME Pe3ynbTathl MO CPABHEHMIO C 6ECLEMEHTHBIMU W 3HAYNTENBHO MEHbLUMIA CPOK

(hyHKLMOHMPOBaHMS.

Y WMpOoKy KniHiYHY NpaKTUKy BMPOBa[XEHO eHAonpoTe-
3yBaHHs KynbLuoeoro cyrnoba (KC), i HeBnMHHO 3pocTae
KinbKiCTb yCKMafHeHb, Lo i 3 HUM NOB’A3aHi (Yactota —
7-30 %) [1-4,9,11-13,29]. HaitvacTilwe peecTpytTb
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 eHgonpotedyBaHHs 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 KyrbLLUO-
Boro cyrnoba BusHavawTb y 51 % Bunagkis i3 TepmMiHOM
¢yHKuioHyBaHHS 5 pokis, 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 % BMNagkiB — NpUYMHa PEBI3INHNX
BTpy4aHb [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 3a pesynbraTu
nepBUHHOTO. Tak, 3a AaHUMW, L0 HaBOASATb Aeski aBTopu
[14-16], cepepHin TepmiH [0 pesisii nicns NepBMHHOTO
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 nmicns 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 nepLui 3—4
pokm [2,6,8,10,18,22,25,28,30,31].

P03BMTOK TVIX YM iHLLIMX yCKNaAHEHb EHA0NPOTE3yBaHb
KynbLLOBOrO cyrnoba noTpebye pe.isifnHMX BTPyYaHb, iXHS
KinbKIiCTb i3 KOXHWUM POKOM 306inbLUYETHCS, 30KpeMa i B
YkpaiHi. BesymoBHo, Lie 3yMOBITioe HEOOXiAHICTb (haxoBoro
[EeTanbHOro aHaniay pesyrsratis NePBUHHOMO Ta PEBI3INHO-
r0 NMPOTE3yBaHHS.

Merta pobotu

BuB4MTU pesynbTaTi peBisiHMX eHOoNPOTE3yBaHb Y XBOPUX
3.aCenTNYHO HECTaBINbHICTIO KOMMOHEHTIB eHAONPOTESIB
KynbLLOBOrO cyrnoba.

Martepianu i meToAM AOCAIAKEHHA

[poaHanisysanu pesynsratv 158 BUNagKiB peBisiiHOrO
npoTesyBaHHs y 152 XBOPWX 3 aCENTUYHO HECTabINbHICTIO
KOMMOHEHTIB eH0NPOTE3a KYrbLLIOBOTO cyrnoba. MaLlieHTis
npoonepysanu B [1Y «IHCTUTYT TpaBmatornorii Ta optonesii
HAMH YkpaiHu» y 20082018 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 go 9 pokiB nicnsa onepaduii
npotesyBaHHs1. [poTsrom poboTu BUKOpUCTaNM KNiHIYHWIA,
PEHTFEHOMOTIYHUIA | CTaTUCTUYHWIA METOAM AOCAILKEHHS.
CTaTUCTUYHMIA aHani3 BMKOHAHO 3 [OMOMOrol nakeTa
Statistica (StatSoft), Bepcisa 12.6 (2015).
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Pe3yAbTati

AcenTuyHy HecTabinbHICTb KOMMOHEHTIB eHaonpoTesa
O[IHOTO KynbLLOBOrO cyrnoba aiarHocTysanu y 152 xsopwx,
HecTabinbHICTb KOMMOHEHTIB 060X KyNbLUOBWX CYrnobiB —y
3 nauienTiB. OTxe, acenTu4Hy HecTabinbHICTb KOMMOHEH-
TiB 3apeectpyBanu y 158 Bunagkax eHOONPOTE3yBaHHS
KynbLLOBOrO cyrnoba.

YcimM XBOPWM 3 acenTUYHOK HECTabIMbHICTIO KOMMo-
HEHTIB eHonpoTe3a BUKOHANW PEBIiliHe BTPYyYaHHs 3
MOBTOPHOK iMMNaHTALIE0 KOMMOHEHTA YM KOMMOHEHTIB
i3 BUIYYEHHAM OCTaHHIX i 3aHYPEHHSM MPOKCUMarbHOro
Bio4iny CTErHOBOI KICTKM B KynbLLOBY 3anaauHy 3a llipans-
CTOHOM.

Cepep HecTabinbHUX aLeTabynspHUX nepeBaxany
KOMMOHEHTN 3 Be3LeMeHTHUM TunoM dikcauii (n = 59;
54,6 %). 3-noMix HeCTabiNbHUX CTETHOBWUX KOMMOHEHTIB
OiNbLUICTb — KOMMOHEHTM 3 LIEMEHTHUM TUMOM dbikcaulii
(n = 53;57,0 %).

HecTabinbHicTb aueTabynsipHOro KOMMOHeHTa BU-
aBneHa B 65 (41,1 %) Bunagkax 3-nomix ycix BuUMagkis
HecTabinbHOCTI.

CTpyKTypy peBIsiiHNX BTPYYaHb NPy acenTUyHil HeCTa-
6inbHocTi aueTabynspHoro komnoHeHTa (AK) eHgonpoTesa
HaBefeHo B mabnuui 1.

3a gaHuMu, WO HasedeHi, B abcontoTHOI GinbLLOCTi
BUNaKiB peBisiHy 3amiHy AK BUKOHanu 3 iMnnaHTadieo
nepBuHHUX komnoHeHTiB —90,8 % (t = 15,9,p < 0,05).Y
BCIX LX XBOpKX abo He Byno KICTKOBWX AedhekTiB, ab0 BOHM
6ynn Hesenukumm (-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 XBOPUX 3i 3HAUHUMW KICTKOBUMY AeheKTaMM KymbLLO-
Boi 3anagunu (lIA, I11B 3a Paprosky) iMnnaHToBaHo aHTMnpo-
TPY3ilHi PEKOHCTPYKTUBHI peBigiiiHi aLeTabynsipHi cuctemu,
2 — 3 uemeHTHUM TUNoMm dikcauii (Beznoska I, B-S), 4 —
3 BesuemeHTHUM Tunom dikcauii (3 RSC-Beznoska, 1
Octopus-DePuy) Ta nnactuyHum 3amilleHHsM aedekTis
(anouincu, «TyTonnacty, TpukanbLindgocgat «Bio-1».

EdekTnBHICTb XipyprivHOTo NikyBaHHS aCenTU4HOI He-
crabinbHocTi AK oLiHIOBanu onocepeakoBaHo 3a KinbKiCTo
peunamBiB HeCTabiNbHOCTI iIMNNAHTOBAHUX KOMMOHEHTIB
npy PEBI3INHOMY BTPYYaHHI.

Bunagku peunansy HecTabinbHOCTI 3aCTOCOBaHMX Nif
yac pesisii nepBuUHHIX AK HaBegeHi B mabnuui 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 pi3Hi TepmiHn nicns onepauii, y 26
BMNagkax BuU3HayeHa HecTabinbHiCTb nepsuHHUX AK, y
2 — HecTabinbHICTb PEKOHCTPYKTUBHUX aueTabynsapHux
cucteM (i3 GesLiemeHTHM TMoM dpikcauii). B 1 Bunaaky He-
CcTabinbHICTb PEKOHCTPYKTUBHOI PEBI3iliHOI aLieTabynsipHoi
cucTemun Gyna cenTiyHoto. 3a JaHUMK, Lo HaBeeHi B ma-
6r1uyj 2, BctaHoBwnm BiporigHo Ginblwe (t = 5,5;p < 0,05)
peumnayeis AK i3 LemeHTHUM Tunom dikcauii —21 Bunagok
(80,8 %). Cnip Bin3HaumTh, Wo poaxutanuck yci (100 %)
KOMMOHEHTH, Lo iMNNaHTOBaHi Ha LieMeHTi, HanbinbLia
KinbKiCTb po3xutanack y TepmiH o 10 pokis. LLogo pe-
Bi3iMHUX yTpyYaHb i3 3acTocyBaHHsAM GesueMeHTHUX AK,
T0 i3 38 iMnnaHTOBaHMX po3xutanucs nuwe 5 (13,2 %)
aueTabynspHUX 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 Ganie 3a Harris Hip Score Ta ouiHi0BaHHAM KniHiku
HaBefeHo B mabnuui 3.

3a paHnmu, WO HaBeneHi, CepenHii TepMiH yHKUi-
OHyBaHHS aueTabynspHUX KOMMOHEHTIB (MepBUHHUX) i3
6e3LemMeHTHAM TMNoMm diikcauii, iMnnaHToBaHMX nig Yac pe-
Bi3ii, cTaHoBuB —8,2 + 0,5 poky. KinbkicTb 6anie 3a Harris
Hip Score Ta oujiHtoBaHHsSM KniHikn — 328,96 + 13,972 Ta
87,6 + 0,256 BignosigHo. OTxe, pe3ynbrar BU3HAYMMK
K fobpwii.

CepepHiit TepMiH (PYHKLIOHYBaHHSI aLeTabynsipHX
KOMMOHEHTIB (MEPBUHHNX) i3 LEMEHTHUM TUMOM dbikcaLlii,
iMNNaHTOBaHWX 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 pesynbraTtu
PeBi3iiHOI 3aMiHM HaliKpaLLi B pa3i iMnniaHTaLjii NepBUHHIX
auetabynspHUX KOMMOHEHTIB i3 6e3LeMEHTHUM TUMOM dik-
cauii, ockinbku GinbLuictb (n = 33, 86,8 %) KOMMNOHEHTIB
3anumwatotbest ctabinehumn (t = 9,3;p < 0,05). CepenHst
KinbkicTb Ganis 3a Harris Hip Score Ta ouiHI0BaHHSIM KIiHiKu
cTaHoBUTL 328,96 + 13,97271a 87,6 + 0,256 BignosigHo.
Lli nokasHuky BignoBiaatoTb XOPOLLIOMY pesyrbTarTy.

HecTabinbHicTb pemopansHOro komnoHeHTa (PK)
3apeecTtpyBanu y 50 Bunapgkax, 106710 31,6 % Big ycix
BMMNaaKiB.

CTpyKTYpy PEeBi3iNHWMX 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 dikcauii, y 17 (44,7 %) —i3
LIEMEHTHUM TUMOM dpikcaLlii.

Y 12 (24 %) Bunagkax i3 YAManumm KicTKOBUMMW fe-
thexramm kynbLuosoi 3anagunu (111, IV Tvwn 3a Paprosky) imn-
NaHTyBanu nogOBXeHi PEKOHCTPYKTUBHI PEBI3iHi CTErHOBI
cuctemm, 3 — 3 LeMeHTHUM TvnoM dikcallii (Beznoska-1,
CPT Long Zimmer-2), 9 — i3 6e3ueMeHTHAM TUMoM dik-
cauii (4-ZMR Zimmer, 3-Vagner Zimmer, 2-Motop Civ) Ta
NIacTUYHUM 3aMmilLleHHsM AedeKTiB (annoTpaHcnnaHTaTu
«TyTonnacty, Tpukanbyiidocdat «Bio-1»).

EbekTvBHICTb XipypriYHOro NMiKyBaHHS acenTuyHOI
HecTabinbHocTi OK ouiHoBanu 3a KinbkicTio peuuamnsy
HecTabinbHOCTI iIMNNaHTOBaHNX KOMMOHEHTIB NpY PEBI3iNt-
HOMY BTpYYaHHi.

3-nomix ycix 50 peBisifHUX yTpyyaHb y 3B’A3KY 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 piaHi TepMiHv nicns
onepaLii, B 6 Bunagkax — HectabinbHicTb nepsrHHMX CK
(M’ATb NEPBUHHMX i3 LLEMEHTHUM TUMOM dhikcaLlii, OauH i3
6e3uemeHTHM TUNoM dikcavii Omnifit), B 1 Bunagky — He-
CTabinbHICTb NOAOBXEHOI PEBI3iHOI ccTeMM 3 Ge3LEMEHT-
HAM TUNOM cpikcauii (ZMR Zimmer). Bunagku peumamsy
HecTabinbHOCTI 3acTocoBaHuX npu pesisii PK HaBeaeHo B
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mabnuui 5. 3a faHumK, Lo HaBeaeHi, BinbLUICTb peLyansie
HecTabinbHoOCTi cTaHOBUNM nepBuHHI OK i3 LeMeHTHUM
Tunom dikcauii (5 (71,4 %) BunaaKis), LLO po3xuTanmch y
TepmiH 8o 10 pokiB. Tinbku y 2 BUNagKkax KOMMOHEHTV Bynu
3 6esLemMeHTHUM TvNom doikcauji, ki po3xmTanmch y TEpMiH
fo 5 pokis, B 1 Bunagky HecTabinbHiCTb HacTana nicns
CVHTE30BaHOr0 NEPUNPOTE3HOMO NEPENOMY, OTPUMAHOIO
BHacnigok OTT.

CepenHi noKasHKW TepMiHy PYHKLIOHYBaHHS Ta Kifb-
kocTi 6anie 3a Harris Hip Score Ta ouiHOBaHHSIM KriHiKu
HaBefieHi B mabrnuyj 6.

3a BigomMocTaMY, L0 HaBeaeHi, CepeaHii TepMiH (yHK-
LliOHYBaHHS1 CTETHOBWX KOMMOHEHTIB i3 6e3LEeMEHTHUM Th-
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 XOPOLLA
pesynbrar.

CepepHint TepMiH (DYHKLOHYBaHHS CTErHOBUX KOMMO-
HEHTIB i3 LEMEHTHIM TMMOM (hiKCaLlil, Lo iMNiIaHToBaHi nig
yac pesisii, aHanoriyHuit go besuemeHTHIX OK, ctaHoBKB
8,1 £ 0,5 poky. Kinbkictb 6anis 3a Harris Hip Score Ta
OLjiHIOBaHHSM KIiHikn —326,12 + 13,3241290,2 + 0,235
BiiNOBIAHO; Pe3ynbTaT BU3HAYMUIIN K XOPOLLUHA.

OTxe, pe3ynbTaTh peBi3iiiHOi 3amiHu HecTabinbHMX
®K KOMMOHEHTaMM 3 LEMEHTHIM | 6e3LEEMEHTHIM TUNamu
dhikcauii He Manw BiporigHOI pisHuLi. Pelname acenTuyHoi
HecTabinbHOCTI AiarHoCTyBanu nuile y 7 Bunagkax, To6to
14 % Big ycix pesisin. Y 43 (86 %) sunagkax (t = 10,3;
p < 0,05) Ha Yac UbOro JOCHIIKEHHS KOMMOHEHTMW 3anu-
Lanucs ctabinbHumm.

ToTanbHy acenTuyHy HectabinbHicTb 060X Kommno-
HEHTIB €HA0NPOTE3a KynbLUOBOro cyrnoba AiarHocTyeanu
y 43 Bunagkax, 10670 27,2 % Bif yCiX BUNaaKiB HecTa-
6inbHocTi. Y 6 (14 %) BUNagkax BUyYeHO eHAoNpoTE3N
3 3aHYpPEeHHSIM NPOKCMMArbHOTO BiAZiNny CTErHOBOI KiCTKM
B KyNbLUOBY 3anafuHy 3a Metogukoto ipanbcToHa. Y
37 (86 %) Bunapkax BUKOHanW peBisiiHy 3amiHy 060X
KOMMOHEHTIB, pisHuus BiporigHa (t = 9,5; p < 0,05).
CTpyKTypy peBi3ifHWX yTpyyaHb Y pasi ToTanbHOi HecTa-
6iNbHOCTI KOMMOHEHTIB €HAOMPOTE3a KyNbLUOBOTO cyrnoba
HaBefeHo Ha puc. 1.

3-NOMiK MavjeHTiB, SKMM BUKOHANW PEBI3iliHy 3amiHy
000X KOMMOHEHTIB, NEepPBUHHI CUCTEMU ANSi EHAONPOTe-
3yBaHHs 3actocyBanv B 17 (39,5 %) Bunagkax, pesigiiiHi
cuctemn —y 20 (46,5 %). BiporigHe foMiHyBaHHS NEBHOMO
TUNY 3aCTOCOBaHUX KOMMOHEHTIB HE BU3HAYMUIN.

Cepen 17 nauieHTiB, AKUM BUKOHAIN PEBI3iliHY 3amiHy
KOMMOHEHTIB 3 iIMNaHTaLiel0 NePBUHHUX CUCTEM, Y S
(29,4 %) Bmnagkax 3actocyBanu obuaBa KOMMOHEHTM
3 LUeMeHTHUM Tunom dpikcadii, y 10 (58,8 %) — obu-
[iBa KOMMOHEHTN 3 Be3LeMEHTHUM TuMoM dikcallii, y 2
(11,8 %) — npsimy ribpuaHy dikcauito (besuemeHTHA AK
i LemeHTHUI OK).

CTpyKTypy PEBI3ifHNX YTPYYaHb i3 3aCTOCYBaHHAM Nep-
BWHHMX CUCTEM NPW TOTasbHiN HeCTabINBbHOCTI KOMMOHEHTIB
€HonpoTE3a KyrbLLIOBOro cyrnoba HaBeaeHo Ha puc. 2.

CTpYKTYpY PEBIiiiHNX YTPy4aHb i3 3aCTOCYBaHHAM pe-
BI3i/iHMX CUCTEM NpK ToTasbHill HeCTabiNbHOCTI KOMMOHEH-
TiB €HOONPOTE3a KyNbLLOBOTO Cyrnoba HaBegeHo Ha puc. 3.

3a JaHumu, Wo HaeedeHi, 3-nomix 20 Bunagxie, konm
BUKOHaNN peBi3ifHy 3aMiHy KOMMOHEHTIB i3 3aCTOCyBaH-
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Tabnuug 1. Po3noain pesisiiiHux yTpyvaHb npu acenTuyHin HectabinbHocTi AK

Tun dikcauii

Tun auetabynsipHoro komnol
MepBUHHMI

LlemeHTHUi 21 35,6 2 33,3 23 354
BesuemeHTHuIA 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 42,9 - - 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. CepefHi 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 MOHOGMNOK
4u MoaynbHa

Tun dikcauii

a6c. % abc._|%
LlemeHTHUiA 17 447 3 25,0 20 40,0
BesuemeHTHuIA 21 551} 9 75,0 30 60,0
3aranom 38 76,0 12 24,0 50 100,0

Tabnuug 5. Posnogin Bunagkis peumamy 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 peBisiltH1X yTpyyaHb Npy TOTanbHilh 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 yTpyyaHb i3 3aCTOCYBaHHAM MEPBUHHWNX CUCTEM NPW TOTambHil
HecTabinbHOCTi KOMMOHEHTIB eHoNpOoTe3a KyMbLLOBOrO Cyrnoba.

W Pes. AK/Meps. CK

Mep. AK/ PeB. CK

Puc. 3. CTpykTypa peBisiliHuX yTpyyaHb i3 3aCTOCYBaHHAM PEBI3iiHUX CUCTEM NMPU TOTambHi
HecTabinbHOCTi KOMMOHEHTIB eHoNpoTe3a KyrbLUOBOrO cyrnoba.

HAM peBisinHux cuctem, y 4 (20 %) 3acToCoBaHO PeBIsiliHy
aueTabynsapHy cuctemy B KOMBIHALi 3 NEepBUHHUM CTer-
HOBMM KOMMOHeHTOM, Y 16 (80 %) — pesisiiHuit nogos-
XEHMI CTErHOBMI KOMMOHEHT Y KOMGiHaLii 3 nepBUHHIM
aueTabynsipHMM KOMMOHEHTOM. Bunagkis ogHo4YacHoro
3aCTOCYBaHHS PEKOHCTPYKTUBHMX PEBI3iHMX CUCTEM 060X
KOMIMOHEHTIB 3a Mepiof CnocTepexeHHs He Gyno.

Peuwnans HecTabinbHOCTI 3apeecTpyBanu y 8 Bunag-
kax, T0610 18,6 % BiA 3aranbHOI KiNbKOCTi TOTanbHOI
PEBI3iNHOI 3aMiHWN KOMMOHEHTIB €HAONPOTE3IB KyIbLUO-
Boro cyrnoba. AbcontotHa BiporigHa binbuicts (t = 7,3;
p < 0,05) — Bunapku 3i 3b6epexeHo0 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 KOMGiHaLi 3 peKoH-
CTPYKTUBHUMM.

He BcTaHoBWNYM BipOrigHY Pi3HULIO 3a pesynbTaTamut
peBi3iNHOI iMNnaHTaLji NPy 3aCTOCYBaHHI Tifbkv NEPBUHHIX
KOMMOHEHTIB i B KOMBIHaL|ii NepBUHHIX i3 PEBI3iINHIMM pe-
KOHCTPYKTMBHUMU CUCTEMaMM KOMMOHEHTIB y pasi ToTasb-
HOi HecTabinbHOCTi. Tak, cepeaHs kinbkicTb 6anis 3a Harris
Hip Score Ta ouiHOBaHHAM 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 Ny 3aCTOCYBaHHi NEPBUHHUX KOMMOHEHTIB Y KOM-
6iHaLlii 3 peBi3iiHIMN PEKOHCTPYKTUBHIMU AOPiBHIOBaNa
346,07 £ 13,131 1a 81,4 + 0,242 BignoBigHO; Lie TaKOX
[06puii pesynsrar.

06roBopeHHsA

Y XBOpUX i3 HECTABINBHICTIO aLeTabynsapHOro KOMNOHEHTa
pe3ynbTaTi PeBisifiHOI 3aMiHK Havkpalli npu aedekTax
KynbLUuoBoi 3anaguHu |-l Tunis 3a Paprosky. Tak, yepe3
10 pokiB micns peBi3iHOT 3aMiHWM abcontoTHa GinbLUIICTb
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 pokis nicns pesisii 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 PI3HULIIO 33 pesyrnbTatamut PEBI3iNHOT iMnnaHTaji npm
3aCTOCYBaHHi TiNbKv NEPBUHHUX KOMMOHEHTIB i B KOMOiHALii
NepBUHHYIX i3 PEBI3iIIHAMM PEKOHCTPYKTUBHUMU CCTEMaMM
komroHeHTiB. Yepes 10 pokiB BU3Haumnm BiporigHo BinbLue
(n = 35; 81,4 %) Bunapkis 3i 30epexeHoto cTabinbHICTIO
komnoHeHTiB (t = 7,3; p < 0,05).

Peumnays HecTabinbHOCTi 0HOO 3 KOMMOHEHTIB BU3Ha-
yunu y 8 Bunagkax, 10670 18,6 % Bin 3aranbHoi KinbKOCTi
TOTaNbHOI PEBI3iiHOI 3aMiHM KOMMOHEHTIB. 3aCTOCYBaHHS
ANS PeBi3ii KOMMOHEHTIB i3 LLEMEHTHUM TUMoM dbikcaLlii
marn BipOriaHO ripLui pe3ynsraTi NopiBHSAHO 3 6e3LeMeHT-
HAMW Ta 3HAYHO MEHLLMIA TEPMIH (DYHKLIIOHYBaHHS.

BucHoBKU

1. AcenTuyHy HecTabinbHICTb KOMMOHEHTIB €HAONPO-
Te3a OfIHOTO KyIbLLOBOrO cyrnoba Busisunn y 152 xsopux,
AkuM y 158 BUnagkax BUKOHaNN eHA0NPOTEe3yBaHHS 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 6e3LeMeHTHAM TUNoM dpikcauii
(59 komnoHeHTiB, 54,6 %). 3-nomix HecTabinbHNX CTerHo-
BWX KOMMOHEHTIB JOMiHYBANM KOMMOHEHTH 3 LIEMEHTHUM
Tvnom dikcauii (53 komnoHeHTn, 57,0 %). BinbLuicTb enpo-
npoTesiB fectabiniaysanack y nepiog iz 5 10 9 pokis nicns
onepallii npotesysaHHs (64 Bunagku, 40,5 %).
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3. Y xBopux i3 HecTabinbHicTi0 aueTabynspHoro
KOMMOHEHTa pe3ynbTaTv PEBI3iiHOT 3amiHK HalkpaLLi npu
AedekTax KynbLuoBoi 3anaguHu |-l Tunis 3a Paprosky Ta
peBisilHili iMNnaHTaLii NepBUHHUX aLeTabynspHUX KoM-
MOHeHTIB 3 BesLeMeHTHUM TunoM dikcauii. Tak, yepes 10
POKIB MiCnsi PEBI3iiHOT 3amiHK abcontoTHa BinbLUiCTb aue-
TabynsapHux komnoHeHTiB (n = 33; 86,8 %) 3anuwanmcs
crabinbhnmmn (t = 9,3;p < 0,05). CepenHiii TepMiH (yHK-
LioHyBaHHs aLeTabynspHUX KOMMOHEHTIB (MEPBUHHUX) i3
6e3ueMeHTHAM TnoM cpikcauii, iMNnaHToBaHMX nig yac
pesisii, ctaHoBvB 8,2 + 0,5 poky, a 3 LEMEHTHUM TUMOM
ikcauii —4,5 £ 0,5 poky.

4. PesynsTaTi peBisiHOI 3aMiHM HecTabinbHuX ge-
MOparnbHUX KOMMOHEHTIB KOMNOHEHTAMU 3 LIEMEHTHUM
i BeaLemeHTHUM TUnamm dikcadii yepes 10 pokis micns
peBi3ii BiporigHo He BigpisHAnucs. Tak, cepenHin TepMiH
(pYHKLOHYBaHHS! CTETHOBVX KOMMOHEHTIB i3 6€3LIEMEHTHIM
TMNOM chikcauii, iMnnaHToOBaHWX Nig vac peBisii, CTaHOBMB
7,8 + 0,5 poky, 3 uemeHTHot0 (hikcauieto —8,1 + 0,5 poky.
Peunavs acenTnyHoi HecTabinbHOCTI BU3HAYUMK TiNbKK
B 7 BUMaZKax, 3-MoMik HUX 5 (71,4 %) — 3 LEMEHTHUM
TMNOM dpikcaLji.

5. Y pasi ToTanbHoi HecTabinbHOCTI He BUSBUM
Pi3HULIO 3a pe3ynbTaTamu PeBi3iiHOi iMnnaHTaLii npu 3a-
CTOCYBaHHI TifbKI NEPBUHHUX KOMMOHEHTIB i B KOMGiHaLii
NEPBUHHYIX i3 PEBI3INHUMM PEKOHCTPYKTUBHUMM CUCTEMaMM
koMnoHeHTiB. Yepes 10 pokiB BU3Ha4YMNM BiporigHo GinbLue
(n = 35; 81,4 %) Bunagkis 3i 30epexeHot cTabinbHICTO
komnoHeHTiB (t = 7,3;p < 0,05). Peunaus 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 | 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 TpeTbOMy TPUMECTpaXx BariTHOCTi Npu Pi3Hil TakTuui BegeHHs ILIH.

Marepianu Ta metoau. 60 BariTHUX i3 ILIH, B sikux BariTHiCTb HacTana nicns nikyBaHHsi aHOBYNSITOPHOro 6e3nninas 3a AoNoMorow
€KCTPaKopMopanbHOro 3anfigHeHHs), Noainunv Ha Agi rpynu: B | rpyni (30 nauieHTok) kopekwito ILIH BukoHanw Tinbku HaknageHHsm
LiepBikanbHOro cepknsika abo BCTaHOBNEHHSAM akyLiepcekoro necapis y Il Tpumectpi BaritHocTi; y I rpyni (30 ocif), kpim LepBi-
KanbHOro CEepKNsKa/akyLLepCbKOro necapisi, AOLATKOBO Npu3Hadany BariHanbHuii nporectepoH no 200 Mr oguH pas Ha Joby 4o
34 noBHux TvxHiB BariTHocTi. 30 BariTHWx 6e3 ILIH i 6e3nnigas 3 disionoriyHnm nepebirom BariTHOCTI BKIOUUIN B KOHTPOIbHY
rpyny. KoHueHTpalii ecTpagiony, nporecTepoHy, NnaLeHTapHOro NAaKTOreHy, MPOnakTUHY Ta KopTuaony BuaHadanm B 19-22 i 30-32
TWXHI recTauii B CpoBaTLLi KpoBi MaTepi.

Pesyneratu. Y 19-22 TwxHi BariTHOCTi B naujeHTis 3 ILIH KoHUeHTpauii ectpagiony, nnaueHTapHoro naktorexy B | i Il rpynax gewo
HVDKYI, HIXX 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 TwkHi
BariTHOCTi piBHi ecTpagiony (p < 0,05), nporectepoHy (3HmwkeHHsi Ha 23,10 %, p < 0,001)i nnawueHTapHOrO 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) 127,36 %
(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 Beanniaas LUMsXoM eKCTpakopro-
parnbHOro 3anmigHeHHs piBHI ecTpagiony, NPorecTepoHy Ta niaLeHTapHOro NakToreHy iCTOTHO He BiAPi3HAKTLCS Bif (i3ionoriYHnx
MOKa3HWKIB, ane KOHLEHTpaLlii NponakTuHY 14 KOPTU30MYy BIpOrigHO BULLi. [lofaTkoBe BUKOPUCTaHHS BariHanbHOrO NPOrecTepoHy Yy
Il TpmecCTpi BariTHOCTI pa3oM i3 HaknagaHHAM LiepBiKanbHOrO CEPKIsHKy/aKyLIEPChKOro necapito Cnpusie Hopmaniaawii KinbkocTi
MpOrecTepoHy, ecTpagiony Ta NnaLleHTapHOro NaKTOreHy, 3VEHLLEHHIO MOKa3HUKIB NPONakTUHY 1 kopTuony B 30—32 TxkHi rectavii
MOPIBHSIHO 3 XiHKaMK, B SIKUX TiflbkW BCTAHOBINEHO LiePBikanbHUIA CepKnshk/necapin.

OueHKa ropMoHaAbHOro GoHa NPU Pa3AUUHBIX METOAAX AeUeHUA UCTMUKO-LiePBUKAAbHOM Kntouesbie crosa:

UCTMUKO-
HEeAO0CTaTOYHOCTH Y XXEHLUUH C aHOBYAATOPHbIM 6ecnnoauem B aHaMHe3e LEPBHKAALHAS
H TATOYHOCTb,
A. B. NaxapeHko, 0. M. MepxyAnuH SAOCTATOuHOC
AeYeHve,
Mctmmko-LiepBuKkanbHas HepocTaTo4HocTb (MLUH) —onHa 13 npuumnH npexaeBpeMeHHbix pogos. YacTota VLIH Bbilue y KEHLMH MO-  LEPBUKaAbHbIN
Cne neveHns 6ecnnoams ¢ NOMOLLbI0 9KCTPaKoproparbHOro OMOA0TBOPEHIS N0 CPABHEHWIO C rokasaTernem B O6LLEe Monynaumn.  CEPKAsX,
Llenb pa6oTbl — OLEHUTL YPOBEHb FOPMOHOB Y XEHLUMH C MCTMUKO-LIEPBUKANbHOA HELOCTATOMHOCTBI) M aHOBYMATOPHBLIM ﬁ?;'é"aep;;””
Hecnnoavem B aHaMHe3e BO BTOPOM W TPETbEM TPUMeECTpax GepeMEHHOCTH NPY PasNUYHON TaKTUKe BEAEHWUS UCTMUKO-LIEpBU- 0 oresre 'OH
KanbHOi HeAoCTaTOYHOCTH. P POH.
Marepuarni u metogpl. 60 xeHLmH ¢ ULIH, y koTopbix GepemMeHHOCTb HACTynuna nocne neveHmst aHoynstopHoro Gecnnogus 5 —

C NMOMOLLbK0 SKCTPAKOPMopanbHOro ONMogOTBOPEHNS, pasaeneHbl Ha age rpynnbl: B | rpynne (30 nauuenTok) koppekums VLH
NpOBeAeHa TOMbKO HaNOXEHNeM LiepBUKanbHOM CEpKIsika UK YCTaHOBKOI akyLepckoro neccapusi Bo |l Tpumectpe Gepemen-
HocTy; Bo Il rpynne (30 YenoBek) NOMMMO LIEPBUKArbHOMO CEpKIIsika/akyLLIepCckoro neccapyst JONOMHUTENbHO Ha3HaYanm sarui-
HanbHbI nporecTepoH no 200 Mr oavH pa3 B AeHb 10 34 nonHbix Heaenb 6epemenHocTy. 30 6epemeHHbIx 6e3 VILIH v 6ecninoaus
C (hU3MONOrMYECKNM TeYEHMEM GEPEMEHHOCTI COCTaBUIM KOHTPOIbHYHO rpynny. KOHLEHTpauun acTpagumona, NporecTepoHa,
nnaLeHTapHOro NakToreHa, NponakTuHa 1 kopTuaona onpeaensnu B 19-22 n 30-32 Heenv rectawmm B CbIBOPOTKE KPOBU MaTEpM.

MEAULIMHCKHNI XYPHaA.
2021. T. 23, Ne 1(124).
C. 98-104

Pesynerartbl. B 19-22 Hepenv 6epemeHHocTH y naumeHTos ¢ MLIH KoHUEeHTpauun scTpaamona, 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 cpaBHeHMO C KOHTPONEM; COAepXaHue nporakTuHa v koptusona B | 1 Il rpynnax 3Hauu-
TenbHO yBenuyeHo (p < 0,001). Ha 30-32 Hepene 6epemeHHOCTM ypoBHM acTpaguona (p < 0,05), nporectepoHa (CHUXeHWe
Ha 23,10 %, p < 0,001) n nnaueHTapHoro nakToreHa (cHuxeHue Ha 10,74 %, p < 0,05) 3HaYNTENbHO HUXKE MO CPABHEHMIO C
(husnonornyeckMm napameTpamu, a y nauneHTos |l rpynnbl 3TV BENMUMHBI Bbinn Ha HKHEM YPOBHE 3Ha4YeHWI HOpMbI. B | rpynne
KOHLIeHTpaLwmm nponakTuHa u koptuaona Beiwe Ha 41,70 % (p < 0,001)n 27,36 % (p < 0,001) COOTBETCTBEHHO MO CPABHEHMIO
¢ HopMoti, Bo |l rpynne — Tonbko Ha 24,10 % (p < 0,05)n 13,70 % (p < 0,05).

BbIBOABI. Y XEHLWWH C UCTMUKO-LIEPBUKANBHOA HEAOCTATOMHOCTBLIO MOCHIE JIEYEHUS aHOBYNSTOPHOTO Becnnoaums nyTem aKkc-
TpaKoprnopansHOro OMNoLOTBOPEHUS YPOBHU 3CTPaAMoNa, NporecTepoHa v NNaLeHTapHOro NakToreHa CyLIECTBEHHO He OTIu-
yaroTcs OT PU3NONOMNYECKIX NOKa3aTenen, Ho KOHLEHTPaLMW NPoNakTUHa U KOPTU30Ma 3HaYNTENbHO Bhille. [lonomnHuTensHoe
1cnonb30BaHmWe BnaranvHoro nporectepoxa B |l TpumecTpe 6epeMeHHOCTY BMECTE C HaNOXeHeM LiepBUKabHOrO cepkriskal
aKyLUepCKoro neccapusi cnocobeTByeT HOpManu3aumn Konm4ecTBa NPorecTepoHa, 3CTpaamona U nialeHTapHOro NakToreHa,
YMeHbLLEHNO nokasaTterneit nponakTuHa 1 koptusona B 30-32 Hepenu rectauun ro CPaBHEHMIO C XKEHLLMHAMU, UMEOLLMMY
TONBKO LiePBUKaIbHBIA CEpPKshx/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
I 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 | (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
7.26 £ 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 | 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 3032 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
(563.33 %) 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 - peaaryBaHHs cTatTi;
F - octatouHe 3aTBEPAXEHHS CTaTTi

lMcuxocoujanbHa peabinitais ocid i3 NCUXiYHMMK NOPYLIEHHAMM — OAWH i3 NPIOPUTETHUX HANPsAMIB AOCTiZXeHHs B cydacHomy  KarouoBi cnosa:
neuxiaTpUiHOMy Anckypci. Knto4oBuM y po3B’sidaHHi Liei npobnemm e MynsTuancumniiHapHui nigxig, y pamkax sikoro CTae MoX-  LIN3oppeHis,
nMBWM NiABIP KOHrPYEHTHUX peabiniTaLiiHnX i NCMXOOCBITHIX METOANK i3 ypaxyBaHHAM KMiHIKO-NCUXOMATOMONYHOMO HAMOBHEHHS  NcuxiaTpis,
Z0CnimpKyBaHOI HO30M0r4HOT hopMU. Y LIbOMY KOHTEKCTI 0COBMMBOI yBaru 3acnyroBytoTb NCUXiYHi NOPYLUEHHS EHAOTEHHO-NpoLe-  peabinitaLls,
CyarbHOro CMeKTpa, L0 XapaKTepu3ylTbCs HaBULLMM PIBHEM COLlianbHOI Ta TPYAOBOI Ae3a4anToreHHOCTi. ncuxotepanis,
MeTa po6oTu — focnianTy eheKkTUBHICTL po3pobrieHoi Moaeni KOMMEKCHOI ecMxocoLjanbHoi peabinitaLlii XBopux Ha WK3odpeHito. eprorepani.
Marepianu Ta metogu. Ha 6asi KHIM «OBnacHuit kniHiyHwii 3aknag 3 HagaHHs neyxiatpuyHoi gonomorny 30P obetexunu 80 3anopiabKuii

XBOPMX Ha MPOCTY (hopMy LUM3OPEHiT Ha amBynatopHOMy eTari likyBaHHS A71st HACTYNHOTO AOCTAKeHHS. KniHiuHa [jarHOCTUKE e auunnii ypHan.
MCUXIYHOI NaTonorii 3aiicHeHa BiANOBIAHO 4O AMdepeHLinHo-giarHocTuyHMX Kputepiie MixHapogHoi knacudikauii xsopod 10 2021. T. 23, Ne 1(124).
nepernsgy. Kputepii 3anyyeHHs nig Yac (hopMyBaHHS KOHTUHIEHTY AOCTIMKEHHS: HAasBHICTb iH(POPMOBAHOI 3rogn Ha yyactb,  C.105-110
BIACYTHICTb TSHKKOT COMATUYHOT MaTonorii Ta BifOMOCTei NP0 YEepPEenHO-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:
ncuxoghapMakonoriyHui, CIMENHOT iIHTEPBEHLLT, KOTHITUBHO-MOBEAIHKOBUIA Ta eproTepaneBTUYHNA.

Mig yac aHanisy edheKTUBHOCTI Mogeni BCTaHOBUMM CTATUCTUYHO 3HadyLLi po3bixHocTi (p < 0,05) Mix cepedHiMu nokasHUkamm y
rpynax JOCRigXeHHs 3a KpUTepisiMm coLlianbHO KOPUCHOI AiSnbHOCTI, BKMtoYatoun poboTy Ta HaBvaHHs (4,18 + 0,251 3,33 £ 0,27
6anay [ i [T BignoBigHO), Ta CTOCYHKIB i3 6rin3bkiMu 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. ChopmyntoBanu npuHLMNK, po3podbuni il foBenu edheKTUBHICTb KOMMIEKCHOI MOAENI NCUxocoLianbHoi peabiniTaji
XBOPUX Ha NpocTy hopMy Ln3odpeHii y cdhepax coLianbHO KOPUCHOT AisnbHOCTI (HaB4YaHHS Ta poboTa) Ta coLlianbHMX BiBHOCHH,
LU0 Aano 3Mory noninwuTy epekTMBHICTb 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 C NCUXUYECKUMI PACCTPONCTBAMM — OBHO U3 MPUOPUTETHBIX HAMPABIEHWI HayYHBIX
1ccnenoBaHuii B COBPEMEHHOM NCKXMaTpUYeckoM Auckypee. KriloueBbiM B peLLeHnm 3Toi npobrnembl IBNSIETCS MynsTUANCLMNIN-
HapHBII NOAX0x, B paMKax KOTOPOTo CTaHOBUTCS BO3MOXHBIM NOAGOP KOHIPY3HTHBIX peabUnMTaLMOHHBIX 1 NCUX006Pa30BaTeNbHbIX
METOMVK C YYETOM KIMHUKO-TICHXONaTONOrMYECKOro HanomHeHwst UCCreayemol Ho30Mmorieckoit popmbl. B aTom koHTekcTe 0co60ro
BHMMaHWS 3aCMyXMBaIOT MCUXMYECKEe HapyLUEHUS! SHOOreHHO-MPOLIECCyanbHONO CNEKTPa, XapakTepU3yOLLMECS HaUBbICLLM
YPOBHEM COLMarbHOi 1 TPYAOBOI 1e3aianToreHHOCTU.

Lienb pabotbi — nccnenosarb 3 eKTMBHOCTL pas3paboTaHHON MOZENW KOMMEKCHOW NCUxocoLmansHon peabunuraummn 6omns-
HbIX LLIN30PpeHen.

Marepuansi u metogbl. Ha 6ase KHIM «ObnacTHoe KnuHUYeckoe yupekaeHue no npesoCTaBneHuno NeUXaTpuyeckon noMoLLm»
30C obcnenosanu 80 60nbHbIX NPOCTOI (hOPMOIA LIN30PPEHNN HA amBynaTopHOM 3Tane NeYeHns Ans ganbHenLero ucene-
foBaHus. KnuHnyeckas amarHocTvka uccrnenyemon Neuxnieckon natonorum OCyLLECTBIIEHa B COOTBETCTBUM C AddepeHLm-
anbHO-AMarHOCTUYECKUMU KpuTepusmn MexayHapoaHoii knaccudmkaumm GonesHen 10 nepecmotpa. Kputepum BKNKOYEHUs BO
BpeMsi (POPMUPOBAHMS KOHTUHIEHTA UCCIEA0BAHUS: HanMume MHOPMUPOBAHHOTO COMMacust Ha y4acTue, OTCYTCTBUE TSHKENON
COMaTUYECKOI NaTONONMM 1 CBEAEHWI O YePENHO-MO3roBbIX TPaBMax B aHaMHe3se. [ins aHann3a achhekTMBHOCTY paspaboTaHHo
MOZENM KOHTUHIEHT 1CCRenoBaHNs METOA0M paHLoMU3aLmW pasaeneH Ha rpynny nccneaosanms (M) — 40 60mbHbIX, MoMy4YaBLLNX
KOMMMEKCHYH0 Tepanuio B pamkax paspaboTaHHOW MOAENN NcUxocoumanbHon peabunutauum, u rpynny cpasHenus (MC) — 40
60nbHbIX, NOMy4aBLUKX NEYEeHNe B COOTBETCTBUM C AEACTBYOLLMMM NPOTOKOMaMM.

Pesynkrathl. Ha ocHoBe cdhopMm1poBaHHbIX MPYHLMMNOB NCUXOCOLManbHON peabunmtawmm 6onbHbIX MPOCToN hopMoN LWn3odpe-
HWM CreHepVPOBaHa KOMMIEKCHasi MOAENb NCUXOPEabUNUTALIMOHHOTO COMPOBOXAEHMS 3TOTO KOHTUHIEHTa 60MbHbIX, BKMKOYatoLLas
YeTbIpe aTana: ncuxodapmMakornormyeckuii, CeMeHOM MHTEPBEHLIMN, KOTHUTUBHO-MOBEEHUYECKMIA M 3proTepaneBTUieckmid. B xone
aHanmaa s deKTVBHOCTU 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 1 3,33 £ 0,27
6anna B 'Vl n 'C coOTBETCTBEHHO), 1 OTHOLLEHWIA C BIM3KUMU 1 APYTUX CoLManbHbIX OTHOWeEHNN (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
MOKOS OKPY>KaHOLLMX W arpeCCUBHOTO MOBEAEHUS.

BbiBoabl. CdopmmpoBaHbl NpUHLMNLI, pa3pabotaHa 1 AokasaHa aPGEKTUBHOCTL KOMMIEKCHOW MOZENW NCUXOCoLMarnbHOM
peabunuTaumm 6onbHbIX MPOCTON HOPMON LIN30PPEHNN B Cdepax coumarnbHO NonesHon aestensHocTy (06yyeHune n pabota)
1 CoLManbHBIX OTHOLLEHNI, YTO NO3BOMMMO NOBLICUTL 3PPEKTUBHOCTL Tepanuu.

lMoLWMpeHICTb NCUXIYHUX MOPYLLEHb Ceper, HaceneHHs BU-
3HaYaE aKTyarnbHICTb HAYKOBOrO MOLUYKY HOBMX, EDEKTUB-
HiLLIMX METOAIB iXHBOI AjarHOCTMKM Ta nikyBaHHs. Ocobnmeoi
yBaru AOCMIAHMKIB 3aCIyroBytoTb MCUXIYHI naTonorii eHgo-
rEeHHO-NPOLiECyarbHOrO PericTpy, 30KpeMa LUN30dPEHist K
0fiHa 3 HO30MOriM, L0 HaBINbLL iHBaNigM3yoTh Y Ncuxia-
TpuyHin kniiui. 3a gaHumm BOO3, wimsodpeis nocigae
TPETE MicLe cepen YCix 3aXBOPHOBaHb, L0 CMIPUYMHSIOTH
CTiiiKy BTpaTy npavesnaTHOCTi. MOLUMPEHICTb WU30MpeHil
cepen HaceneHHs YkpaiHi ctaHosutb 0,2-0,8 %, i yactka
ocib npauesgatHoro Biky gocsrae 60 % [4,6,8]. OgHa 3
TOMOBHMX 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 @HTUNCUXOTUYHUX
npenaparis, WO AaloTb 3MOry AOCTAaTHLO CTabinidyBaTu
CTaH XBOPWX, 3HAYHO 3BiNbLUMMNCH MOXIMBOCTI 3aCTO-
CyBaHHsA peabiniTauiiiHux 3axofis, Ski cnpsMOBaHi Ha
noninLLUeHHs cTaHy cowianbHoi Ae3aaanTaLlii, popMyBaHHS
HOBMX KOHCTPYKTWUBHUX COLianbHO-NOBYTOBKX i TPYAOBKX
HaBWYoK [2,12,15]. BiTun3HsHi i iHO3eMHi JOCTigHUKM
MiATBEPIKYIOTh, WO peabiniTauiiHi ncuxocouianbHi iH-
TepBeHLii MOXyTb OyTV epeKTUBHUM JOMNOBHEHHSAM [0

YMHHKX NcuxodhapmakornoriyHux metogis Tepanii [1,9,14].
Tak, BuKopuCTaHHS hapMakomoriYHUX 3acobiB y Mexax
cTauioHapHoro (o6puBatoyoro) abo ambynatopHoro (nig-
TPUMYBarbHOrO) NikyBaHHS He Mae CreLmdiYHOro BBy
Ha NOpYLUEHHS KOTHITUBHIX MPOLIECIB | coLljianbHNX HaBUYOK,
a peabiniTauiiiHi 3axoaM YMHATL CBIli BNNMB came B LUX
nroLmHax. Y pamkax peabinitaii XBopyx Ha LM30dpeHito
ANS NOMINLWEHHS! IXHbOro coLianbHOM0 (YHKLOHYBaHHS
BUKOPWCTOBYIOTb LUMPOKMIA CMEKTP MCUXOTEPaneBTUHHOIO
iHCTpyMeHTapito: KOrHITUBHY peMeauTaLlito, ncuxoeaykavito,
KOrHITUBHO-NOBEAIHKOBY Tepanito Towo [5,7,10].
HeaBaxatoun Ha BenwuKy KinbkiCTb HaykoBWX [OCHi-
[PKeHb Y ranyai Tepanii XBopux Ha NcuxiyHy NaTonorito exH-
[OreHHO-NpoLIecyarnbHOro CNeKTpa, MTaHHs peabinitonorii,
30KpeMa coLianbHOI Ta TPYAoBOi peajanTauii, B pamkax
MCUXIaTPUYHOIT KIiHIKM 3annLLIatOTLCS He BUBYEHUMM.

MeTa po6otu

Jocnigntn edhekTnBHICTL po3pobneHoi Mogeni komnnek-
CHOI ncyxocovianbHoi peabiniTayii XBoprx Ha LLM30dpPEHito.

Martepianu i MeToAU AOCAIAKEHHA

Ha 6a3i KHIM «ObnacHWii KNniHivHWiA 3aKnag 3 HaaaHHs neuxi-
arpuyHoi gornomoruy 30P obeTesxuni 80 XBopyx Ha NpocTy
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thopmy Lwn3odpeHii, siki nepebyBanu Ha ambynaTtopHoMy
eTani nikyBaHHs. KniHiyHa giarHocTuka ncuxiyHoi natonorii
3fjiicHeHa BIANOBIAHO 40 ANMEPEHLINHO-AiarHOCTUYHNX
kputepiiB MixxHapogHoi knacudikauii xeopob 10 nepernsgy
(MKX-10). Cepegiit 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 rocnitaniaaviii 06CTexeHnx y ncyxiatpuy-
HWIA cTauioHap — Big 2 8o 20 eni3oais, cepeaHst KinbkiCTb
rocnitanisauin — 9,40 + 1,16 pasa. Kputepii 3anyyeHHs nig
yac hOpMyBaHHSI KOHTWUHIEHTY [OCTIMKEHHS: HAsBHICTb
iH(hOpPMOBAaHOI 3roAn Ha y4acTb, BIACYTHICTb TSKKOI CO-
MaTWU4HOI NaTonorii Ta BiZOMOCTEN MPO YepPEnHO-MO3KOBI
TpaBMM B aHaMHESI.

[ns aHanisy edekT1BHOCTI po3pobneHoi Moaeni KoH-
TWHFEHT LOCIIAKEHHS METOAOM paHZoMi3auii noginunm
Ha rpyny pocnimxenHs (M) — 40 xsopwx, ki oTpumyBanu
KOMMIEKCHY Teparnito B pamkax po3pobneHoi mogeni neu-
xocovujanbHoi peabinitauii, Ta rpyny nopisHsHHs (1) — 40
XBOPYIX, SiKi OTPUMYBAIH NiKyBaHHS Bi4MOBIAHO A0 YAHHUX
MPOTOKONIB.

MpoTsdrom AOCimKEHHS BUKOPUCTANN KIiHIKo-aHaMHe-
CTUYHUI, KMIHIKO-NCYXONATONOTYHNIA, MCUXOAIarHOCTUYHUNA,
MeAnKo-CTaTUCTUYHUIA MeToau. KniHiko-aHaMHEeCTUYHMI
METO/A peani3oBaHuMi LNSXOM aHaniay icTopii xsopobu Ta
XUTTS XBOPUX. KniHIKO-NCMXONaToNorivyHNiA METOZ, 3aCToCy-
Banu 4ns BepudikaLii Ho30MoriYHOT HaNEXHOCTi ncuxonaTo-
noriyHMx nopyLueHb 3rigHo 3 MKX-10. MevxogiarHocTyHuiA
METOZ] BUKOPUCTanM Ansl KOMMNapaTUBHOTO aHani3y piBHIB
MOPYLLEHHS CoLianbHOro (hyHKLOHYBaHHS XBOPWX i3 rpyn
LOCTIXEHHS, peanisoBaHWi LWNSXoM BUKopucTaHHs LLka-
N1 ocobucTiCHOrO Ta colianbHOro dyHKLioHyBaHHs (PSP,
Personal and Social Performance Scale, P. L. Morosini et
al., 2000). CtaTUCTUYHMIA aHani3 pesynbTaTiB BUKOHAHWIA
MeToAaMK KniHiYHOT Ta MaTteMaTU4HOI CTaTUCTUKK 3a
gonomoroto nporpam MS Excel for Windows XP i SPSS
10.0.5 for Windows. Ctat1cTu4Hi BigMiHHOCTi M rpynamm
ANS KINbKICHUX AaHUX, WO MaKTb HOPManbHWUIA po3nogin i
piBHi ancnepcii, po3paxysanu 3a t-kputepiem CTblogeHTa
3 nonpaskot0 BOHMEPPOHi ANns MHOXWUHHOIO MOPIBHSHHS
HEe3aneXHyX rpyn.

Yci xBopi Haganm cBoto iHPOpPMOBaHY 3rofy Ha y4acTb
Y BOCTIIKEHHI.

Pe3yabTati

Buxogsaum 3 pesynerartiB JOCHiAXeHb CTPYKTYPHO-AU-
HaMi4YHUX XapakTepUCTUK KIiHIKO-NCUXONaTONOrivyHOro
HanOBHEHHS! LUM30hPEHIYHOMO NPOLIECY, BUHAYNMN KIto-
YOBI NMPUHLMNK ncuxopeabiniTauii ux XBOpux: ageksaT-
HWiA BUBIp NigTpUMyBanbHOI hapmakonoriyHoi Tepanii Ha
ambynaTopHoMy eTani nikyBaHHS, LINPOKE BUKOPUCTaHHS
BHYTPILUHBOCIMENHMX NCUXOTEPANEBTUYHIX IHTEPBEHLIN,
popMyBaHHS HaBUYOK CoLianbHOI KOMYHiKaLlii, npodeciiHa
(Tpynosa) peabinitais.

Ha 3acagax umx npuHumMnis cchopmoBaHa KOMMIEK-
CHa Mopgernb ncuxocolianbHoi peabinitauii xBopux Ha
Lum3odppeHito. Mogernb BKMoYae YoTUpK eTanu, NepLunn i3
HUX — NcyxoapMaKonorivHMIA — CNPSIMOBaHUIA Ha cTabini-
3aLjt0 MCVXIYHOTO CTaHy XBOPWX, HIBEMIOBaHHS NO3NTUBHOI
MCUXOTUYHOT CUMMTOMATUKY (Y BUNAZKY aTUMoBOro KiHiy-
HOro BapiaHTy nepebiry 3axBoptoBaHHs) Ta nepenbadyae
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BWGIp KOHrPYEHTHOI (hapMakonoriyHoi Tepanii 3 HaCTyMHUM
KOHTporeM ii 3acTocyBaHHs1. CTabiniaawist ncuxiyHoro 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 0cobnmeocTen nepebiry
LLIM30PPEHIYHOO NPOLIECY, KOPEKLIiHO TXHIX O4iKyBaHb LLOAO
MPOrHO3y 3aXBOPKOBaHHSA Ta e(HEKTUBHOCTI NiKyBaHHS B
koxHomy Bunagky. Ocobnumey yBary Ha LibOMy eTani npu-
AiNsitoTb NOSACHEHHIO BAXIMBOCTI PErYNSIPHOro NPUMaHHs
ncvMxogapMaKkonoriYHoro nikyBaHHS Ta y4acTi y ncuxote-
paneBTUYHUX 3axodax, (POpMyBaHHI «KOMMIAEHTHOTON»
CTaBneHHs 6rmabkux Ao Tepanii.

Ha erani cimelHoI iHTEpBeHLi YMOBHO pO3pi3HAITL
3 BapiaHTW NOBEAIHKOBMX NAaTEpHIB, WO AEMOHCTPYIOTb
uneHn poguHu Ta/abo Bnmsbke OTOYEHHS XBOPUX Ha K-
30(hpEHIt0: HEraTUBHUIN — HAWHECNPUSATAMBILLMIA, Nonsrae
y pauioHanisauii XBopobnuBKx CUMNTOMIB, 3anepeyeHHi
thakTy 3axBOpIOBaHHS, BKpaii HEraTMBHOMY CTaBMNEHHI [0
OyAb-KUX AIarHOCTUYHWX | TepaneBTUYHUX IHTEPBEHLI,
HEWTpanbHUN — TaKOX HecnpuaTnuBuIA, Nepenbdbayae
chopmarnbHe NpURHATTS (DaKTy 3aXBOPHOBAHHS Y 6rn3bKol
noanHK Ta Gangyxe CTaBMNEHHS; NO3UTUBHUNA — HaWl-
6inbLU CNPUATIIMBIN, OCKINbKA YNEHU POanHM 06’ EKTUBHO
CnpuMatoTb CBOTO XBOPOrO poAvya, HamaraloTbCsl oMy
[OMOMOITH, He 3anuLaloTb HAOAMHL 3 XBOPODOH), KOH-
TPOMIOIOTb PEKUM MPUAMaHHS NiATPUMYBanbHOI Tepanii,
MOCTIHO CTUMYIIOKTb A0 AisnbHocTi. Came (hopMyBaHHS
MO3WTUBHOIO («KOMMMAEHTHOrOY ) MOBEAIHKOBOIO MaTepHy
B POAMHAX XBOPUX Ha LWIM30CPEHI0 € KIHLEBOK METOH
eTany ciMeliHoi iHTEepBEHLIii B pamkax po3pobneHoi mogeni.

TpeTinn eTan — KOrHITMBHO-NOBELiHKOBUIN — 30Cepe-
IKeHnn 6e3nocepedHbO Ha XBOpPOMY Ta nepepbavae
KOHTPYEHTHWIA Niabip NCUXOTEXHIKMN B paMKaXx KOrHiTMB-
HOi MoZeni Ans (POpPMyBaHHA HaBMYOK cCoLianbHOro
(PYHKLiIOHYBaHHA LWNAXOM KOMMeHcalii BTpavyeHnx
KOTHITWBHMX hopmaLlin BHacnigok cTumynsuii 3bepexe-
HUX. HesanexHo Big TOro, Ky came TeXHIKy 3 LIMPOKOro
CreKTpa KOTHITUBHO-MOBEAIHKOBMX MeToZiB byae obpaHo,
il BUKOPUCTaHHS B pamkax MOAeni ncuxocouianbHoi
peabiniTauii xBopux Ha Wr3odpeHito noTpebye nesHoi
moaudikauii. Tak, 38axar04un Ha BUPaXEHICTb HeraTMBHOI
CUMNTOMATUKKM, TPUBANICTb TEPANEBTUYHNX CEAHCIB He
noeuHHa nepesuwlyBat 30—-40 xBunuH, ocobnmeo nig
4ac noYaTKoBUX NCUXOTePaneBTUYHUX iHTEPBEHLIK. Temn
NpOrpecyBaHHs Takox Mae 6yTu noinbHUM. HeobxigHo
pobuTn nayau nig yac TepanesTU4HOI poboTn Ans 36e-
PEXEHHS 3aLlikaBNEHOCTi XBOPOro. 3aBAaHHs, siki XBOpPUI
BUKOHYE 3a04HO, 6e3 Harnsgy nikapsi, MatoTb OyTn npo-
CTUMW Ta HEBENUKMMM 3a 0bcarom, a ans cynepsisii 3a
BUKOHaHHSM LMX 3aBAaHb HeobXigHO 3anyyaty 6nmsbkmx
abo poauyiB XBOPUX.

YeTBepTuin eTan — eprotepaneBTNYHUIA — Nependavae
3MiMICHEHHS HW3KW NEPCOHani3oBaHNX peaganTaLlifiHux 3a-
X0AiB, CNPSIMOBaHWX Ha BiAHOBNEHHS TPYAOBOI AisNbHOCTI
xBopux. Cnoyatky 3anekHo Bif BUPaXeHOCTi HeraTuBHOI
MCMXOMaToONOriYHOI CUMNTOMATUKK, e(heKTUBHOCTI nomne-
peaHix eTanis peabiniTawii Ta No4aTkoBOrO PiBHSA 3HaHb Ta
YMiHb XBOPOrO BW3Ha4atoTb KiHLEBWIA (LIiNbOBUI) piBEHb
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ta6nuus 1. CepenHi nokasHuky couianbHOro yHKUioHyBaHHS cepeg xBopux I

i M (3a PSP)

Kputepin / Tpyna ra m
(40 xBopmx) | (40 xBOpPMX)

coujiansHo KOpucHa LiSANbHICTb,

333+027 4184025

BKIOYaK4un p060Ty Ta HaB4YaHHA

b CTOCYHKM 3 BNU3bKMMK Ta iHLLI coLiianbHi 3,60+ 0,25 4,35+0,24 0,03
BiAHOCUHM
c Aornsiz 3a coboto (CPOMOXHICTb 1,40+0,15 1,73+0,20 0,19

[0 camoobcyroByBaHHs)
d NoBe/iHKa, LLO NOPYLLYE CMOkii Ta € arpecyBHolo 1,17 £ 0,12 1,22+0,13 0,78

KiHuesui 6an

5220+056 498+045  <0,01
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BiJHOBEHHSA TPYOOBOI AiSANbHOCTI: NOBEPHEHHS O nonepe-
[HbOI po60TK 3i 36epexeHHsIM kBanidikaLiiiHoro pieHs abo
110r0 3HWKEHHS Ta MOLLYK MeHLL kBaridikoBaHoi poboTu.
Konwn ctaH xBoporo nepenfayae HeoOXiHICTb 3HIKEHHS!
BUpoBHKMYoro KkBanidikauiiHoro piHsi, HeobXxigHo Aibpa-
TV apeksaTHi hopMu TPyOoBOi AiAnbHOCTI. Tinbku nicns
LIbOrO MOXIMBE 3aCTOCYBaHHSI MCUXOOCBITHIX 3axofiB y
pamMKax MOZentoBaHHs BUPOBHWUYMX YMOB Ha ambynartop-
HOMy eTani NnikyBaHHs (nig Harnsgom nikapst abo yneHiB
POAWHM).

EdexTuBHICTb MOZENi NpoaHaniysany LLMsXoM Nopis-
HSHHS MOKa3HMKIB coLianbHOro (PYHKLIOHYBaHHS y cop-
moBaHux rpynax (T4 i ['T1) 3a YoTupma KpuTepismu LuKanm
ocobucTicHoro Ta couianbHoro yHkUioHyBaHHs (PSP):
KpUTEpii @ — coLjianibHO KOpUCHA AiSNbHICTb, BKMOYAK4M
poboTy i HaBYAHHSI; KPUTEPIi b — CTOCYHKM 3 BrM3bKVUMKM 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 fJia-
na3oHi Big 1 (Hemae NopyLUEHb CoLlianbHOrO hyHKLOHYBaH-
Hs1) 4o 6 GaniB (ayxe BUpaxeHi NOpYLLEHHs! CoLianbHOro
(pyHKLIOHYBaHHS!, O 3arpoXyKTb XUTTIO XBOPOro abo
1ioro otoueHH:o). KiHueBuin Gan reHepyBanm Ha OCHOBI
OLiHOK 32 Ha3BaHWMM KpuTepismm B mexax Big 0 go 100
6anis. Pesynsrati [oCNimKeHHs! NOKa3HUKIB coLjjianbHOMo
(pyHKLIOHYBaHHS 3@ KPUTEPISIMU, SIKi OLIHIOBANH, HaBeaeHi
B mabnuui 1.

KiHueBwit nokasHuK 3a 06paHoto Lkanoto y xopux I
cTaHoBwB 52,2 + 0,56 6ana, L0 CBIiA4MNO NPO HAsIBHICTb Y
HWX ICTOTHWX NopyLUEHb (4 6anu) y cepesHbOMY 3a OAHUM
i3 KpuTepiiB a—c Ta/abo NPo MOMIPHUIA piBeHb NOPYLUEHb
(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 GinbLue
KpuTEpisiMi a—C, ab0 CUMbHKX NOPYLLEHb 32 OHWM i3 Kpu-
TepiiB a—C, Lo (He0OOB'A3KOBO) MOV CyNPOBOLKYBATUCS
MoMIpHUMK NopyLUueHHsMM (3 Banu) 3a kputepiem d.

BcTaHOBUNM TakoX CTaTUCTUYHO 3HaYyLLi po3bix-
HocTi (p < 0,05) Mix cepegHiMK NMOKasHWKamK y rpynax
LOCNIIKEHHS 33 KPUTEPISIMM CoLjiarnibHO KOPUCHOIT Aisinb-
HOCTI, BKITl04ao4n poboTy Ta HaB4aHHs (4,18 + 0,25 Ta
3,33 £ 0,27 6ana y I} i [T BignoBigHO), Ta CTOCYHKIB i3
6rm13bkMMM Ta iHLWKX coLjianbHUX BigHOCMH (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 MOBE/IHKM, LLO NOPYLLYE Cro-
Kiit | € arpecvBHOI0, A€ piBeHb ANCYHKLIT B aGCOMIOTHIN
6inbLuoCTi focnigeHb He JOCAraB PiBHSA 3HaYYLLOi BUpa-
XEHOCTi B 060X rpynax i He MaB CTaTUCTUYHO BipOTiAHMX
pO36iXHOCTEN.

06roBopeHHs

Pesynbraty, siki oTpumanu B JoCnimkeHHi, BianoBigaTb
JaHUM BITYM3HSHKX Ta iHO3EMHWX aBTOpPIB i CBig4aThb
Mpo YMManuin BNAMB CoLjanbHOI Ae3afanTalii B pamMkax
cneuudiyHoro LUM3odpeHivHoro aedekTy 0cobucTocTi
Ha nepebir 3axBOPIOBAHHS Ta 110r0 COLianbHO-TPYA0BMI
nporHo3 [1,11,13]. XapakTtep couianbHoi Ae3aaanTauii
XBOPWX Ha LWK30PEHIit0 He3anexHO Bid (hopMm NpoLecy —
HEpIBHOMIPHMI 3@ CTPYKTYPOIO: HalbinbLLe ypaxaloTbes
cchepy coLlianbHO KOPUCHOI AiSNbHOCTI Ta MiXXOCOBUCTICHUX
BIAHOCWH, @ HaliMeHLLEe — CaMooDCyroByBaHHS Ta Cycrifb-
HO HenpUIAHATHUX Aii [8,9]. BUKOPUCTaHHS NCUXOOCBITHIX
3axofiB Yy Mexax KOMMreKCHoi mogeni ncuxocouianbHol
Ta TpynoBoi peabinitauii xBopux Ha WK3odpeHito ae
3MOry MiABWLWMTY 3aranbHy eeKkTUBHICTb Tepanii Lboro
KOHTUHIEHTY, NOMINLWMUTL piBEHb couianbHOI aganTauii Ta
AKICTb XUTTS XBOpYX [3,16].

BucHoBKH

1. CchopmynioBanu npuHLMAM Ta po3pobunm komn-
NeKCHy MoZenb ncuxocolianbHoi peabinitavii xsopux Ha
npocTy dopmy wuaodpeHii. Lie gano smory noninwuty
eeKTUBHICTb Tepanii Liux XBOpHX.

2. BusHaumnu cTpykTypy nopyLLeHb coLiarnibHOro yHK-
LliOHyBaHHS1 Y XBOPMX Ha MpocTy hopMy Lun3odpeHii. Tak,
BWSIBWIMM iCTOTHI NOPYLLIEHHS Y ChepaXx coLlianbHO KOPUCHOT
JiSnNbHOCTI (HaBYaHHS Ta poboTa) Ta coLlianbHUX BiHOCUH
(CTOCYHKM 3 BrM3bKMM OTOYEHHSAM Ta pigHUMM) 3a BiaCyT-
HOCTI CYTTEBWX NOpPYLUEHb Y chepi camoobenyroByBaHHs
Ta NoBeZjHKOBMX NOPYLLUEHb 3 ayTO- Ta reTepoarpecyBHUMM
TeHaeHuiaMu.

3. JoBeneHo etheKTUBHICTb MOZENi LLIOA0 KOMMeHcaLii
cdpep coLianbHOro yHKLIOHYBaHHS XBOPUX, SIKi ypaxaroTb-
s HanbinbLue. Lie nigTBepmKkeHo CTaTUCTUYHO BIpOTiAHAMM
(p < 0,05) pesynsratamy LOCHIMKEHHS.

MepcnekTBu noganbwmux pgocnimkeHs. Mepcnek-
TUBHWUM € KaTaMHECTUYHE AOCMIMKEHHS KOHTUHTEHTY
XBOPMX Yepe3 NeBHUI Yac nicns 3aBepLUeHHs peabinita-
LinHMX 3axopiB. BigomocTi Wogo YacToTu rocnitanisavin
LMX XBOPUX Y NCUXiaTpUYHWIA CTalioHap (onocepeakosa-
HWIA NOKa3HWK CMpUATAMBOCTI Nepebiry 3aXBOPIOBaHHS),
YCMILWHOCTI iXHBOrO MpaleBnawTyBaHHa Ta 3bepexe-
HOro piBHSI coLianbHOro (yHKLiOHYBaHHsS MOXyTb ByTu
OCHOBOIO A5 PO3BUTKY Ta MOAMikaLii Moaeni, Ky
po3pobunu.
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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-acouiitoBaHoi 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 NONYNsLis MO3KY, LU0
BignoBigace 3a iMyHHy BiANoBiab, —Mikpornis, a ii haromTapHa akTUBHICTb — OCHOBHa oyHKLIS, Sika 3abe3nedyye ii romeocTaTnyHi
Ta NOLLKOAKYBarbHi BNAaCTUBOCTI.

Meta po60oTH — BU3HAUMTI IMYHOTICTOXIMINHI 1 yNETPACTPYKTYpHI 0COBNMBOCTI akTuBAaLi aroumMTo3y B Pi3HMX BiAdinax MoKy
LLypiB B YMOBaX eKCMepUMEHTanLHOro Cencucy.

Marepianu Ta meToau. [locnimkeHHs BUKOHamNM Ha Luypax niHii Bictap: 5 xnubHoonepoBaHux TBapyH i 20 LLypiB i3 NepeB’siskoto
Ta NyHkuUieto cninoi kuwkn (CLP). 3gincHnnm imyHoricToximivHe gocnimkeHHs ekcnpecii Mmapkepa CD68 y kopi, 6inii pe4oBwHi,
rinokamni, Tanamyci, Xeoctatomy siapi/nytameni B Tepmin 20—48 roavH nicnsionepawliiHoro nepiogy. 3a ONOMOrok TPaHCMICINHOI
€NEeKTPOHHOI MIKPOCKONIT 4OCTIANMN KOPY BEMMKMX MIBKYIb.

Pesyniratu. Y TepmiH Big 20 roguH nicnsionepawiiHoro nepiogy croctepirany icToTHe AMHaMIYHE MigBULLEHHS 3HaYeHb BiHOCHOI
nnoLwi ekcnpecii CD68, KinbKOCTi iMyHOMO3UTUBHX KIiTVH, @ TAKOX BifCOTKA iMYHOMO3WUTUBHWX KNiTUH 3 ame60iaHOK Mopdonorieo B
ycix TeapuH CLP rpynu 3 nepesaxaHHsM MoKasHWKiB  LLYpiB fIeTanbHOT rpyni. HalBuLL MOKasHWKW aKTUBHOCTI (haroLmTo3y BU3Ha4NM
B 6inin pe4oBuHi Ta XBOCTATOMY SiAPI/NyTamMeHi y rpyni 1 NOMepnX TBApUH, | TUX, SKi BYXWAW. YNBTPACTPYKTYPHO 415 MIKPOTioumTiB
NoMeprInX TBApWH XapaKTEPHi 03HAKW KITiTVH, L0 aKTUBHO (haroLmMTYHOTb, | NOLMPEHOI Mi0-HEMPOHabHOI B3aEMOgii; Y TBApWH, sKi
BV, charoLmuTyio4a MIKpormisi nokasana akTUBHY y4acTb Y npoLecax enimiHaLlii HEKPOTUMHOTO AETPUTY B CyauHHE pYCro.

BucHoBku. B ymoBax CAE B napeHximi MO3Ky BigOyBa€eTbCs paHHE Ta AMHAMIYHE 3pOCTaHHS haroLMTapHOi akKTUBHOCTI KNITUH
i3 MepeBaxaHHAM npoLecy B 6iniit pe4oByHi Ta XBOCTaTOMy SApi/MyTameHi. TEOPETUYHO Lie MOXe BkasyBaTi Ha 0cobnmsy porb
LMX AiNSIHOK MO3Ky B MeXaHi3Max HeyiposanarnbHoi BignoBidi B yMOBaX CUCTEMHOrO 3anarneHHs. Y MO3Ky TBapuH, ski nomepnu,
MoKa3HUKK haroLMTo3y MatoThb BHLLI 3HA4EHHS MOPIBHSIHO 3 TBApUHAMMK, SIKi BUXXUNU. HaniMOBIpHiLLe, Lie CBiA4NTb NPO 3aKOHOMIPHY
peakLjito Mikpormii Ha BUPaeHiLLi npoLecy AeCTPYKLi, ane He BUKoYae 0gHOYaACHWIA HeMpoToKeYHMIA Bninve CD68-no3nTuBHMX
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 MOBPEXAEHNS 1 HApYLUEHNs1 MO3roBOro romeocTasa. OCHOBHAs KIETOYHas nony-
NsiLMS MO3ra, OTBeYatoLLast 32 UMMYHHBIN OTBET, — MUKPOITIUS, @ e charoLuTapHast akTMBHOCTb SIBIISIETCS 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 SKCNEPUMEHTAIBHOTO Cencuca.

Marepuankl n metogbl. MiccnenosaHue npoBeaeHo Ha Kpbicax NuHuM Buctap: 5 NoXHOONepupoBaHHbIX XXMBOTHBIX M 20 KpbIC C
nepeBsA3KoN 1 nyHKumen cnenoi kuwwku (CLP). MpoeeneHo MMMYHOTMCTOXMMIUYECKOE MCCRER0BaHWe akcnpeccii Mapkepa CD68
B Kope, 6enom BeLLeCTBe, r1nnokamne, Tanamyce, XBoctatom sigpe/ckopryne B cpok 20—48 4 nocneonepauymoHHoro nepuoaa. C
MOMOLLbI0 TPAHCMUCCHOHHOM 3MEKTPOHHO MUKPOCKONWW 1CCneaoBaHa kopa bombLunx nonyLapui.

Pesynirathl. B cpok nocne 20 4acos nocrneonepawyoHHOro neprofa 0TMEYaloT CYLLECTBEHHOE ANHAMWUYECKOE MOBBILLEHIE 3HaYe-
HWI OTHOCUTENBbHOI NoLLaam akcnpecci CD68, konuyecTa MMMYHOMO3UTUBHBIX KIETOK, @ Takke NpOoLEeHTa MMMYHOMO3WUTUBHBIX
Knetok ¢ amebomnaHor mopdonorven y Bcex xmBoTHbIX CLP rpynnbl ¢ npeobnagaHnem nokasateneit y Kpbic netanbHon rpynnbi.
Hanbonee BbICOKMe MoKa3aTeN akTUBHOCTM (haroLmTo3a OTMeYeHb! B 6EMOM BELLECTBE 1 XBOCTATOM siApe/ckopriyne B rpynne v
YMEPLLKX, W BbDKUBLLIMX XMBOTHBIX. YNBTPACTPYKTYPHO ANSt MUKPOTTIMOLMTOB FPYNMbl yMEPLUMX XMBOTHbIX XapaKTepHbI MPU3HaKu
aKTUBHO (ParoLUTUPYIOLLMX KIETOK 1 pacnpoCTPaHEeHHOe MMno-HeNpOoHanbHoe B3aMMOLENCTBIE; Y BbDKUBLLIMX XKUBOTHBIX dharo-
LMTUPYIOLLAs MUKPOTIIUS MOKa3ana akTUBHOE y4acTye B MPOLIECCax ANMMUHALMU HEKPOTUYECKOTO AeTpUTA B COCYANCTOE PYCHO.

BbiBoabl. B ycriousix CAS B M03re 0TMEHYEHO paHHEe U AMHAMUYECKOEe HapacTaHue NpU3HaKoB akTUBaLMK (aroLuTosa C npe-
MMYLLECTBEHHON NoKanuaaumeil B 6ernom BeLLecTBe 1 XBOCTaToM sigpe/ckopnyne. MpeanonoxXuTensHo, 3T0 MOXET ykasblBaTb
Ha 0cobyto porb 3TWX 0BrnacTeil Mo3ra B MexaH3Max HeNpoBOCMANMUTENLHOTO OTBETA B YCIOBUSIX CUCTEMHOTO BocrnaneHus. B
MO3re YMEPLLMX XMBOTHbIX MoKasaTenu arountosa UMetoT Goree BbICOKME 3HAYEHUS MO CPABHEHWIO C TPYMMON BbIKUBLUMX.
Ckopee Bcero, 310 CBUAETENbCTBYET O 3aKOHOMEPHOV peakLy MUKPOTTMKM Ha Goree BbIpaXeHHbIe MPOLECCh AeCTPyKLMM, HO
He UCKITIoYaeT OAHOBPEMEHHOE HepoToKeuyeckoe BoaaeiicTaie CDB8-NO3UTUBHBIX KITETOK Ha OKPYXKAtOLLY0 HEPBHYHO 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 Epon resin (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 1).

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 7). 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
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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.

o5
et b ]
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
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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-
TAMM Ta 00r'pyHTYBaTV NEPCNEKTUBHICTD iX 3aCTOCYBAHHS A4S KOHCTPYHOBaHHS MPOTUMIKPOGHMX NONichyHKLiOHANbHMX Npenaparis.

Marepianu Ta metoaun. MetaboniTHi komnnekcu Lactobacillus rhamnosus GG, Lactobacillus plantarum, Saccharomyces boulardii,
Enterococcus faecium opepxysani KynsTyBYyBaHHSM NPOAYLIEHTIB B YIITPa3ByKOBYX Ae3iHTerpatax iHLLMX NpoBioTUYHMX Mikpoop-
raHiamiB. BusHaueHHs 0 HAX Yy TRMBOCTi aHTMOIOTIKOPE3NCTEHTHIX WTamiB Escherichia coli PR i Staphylococcus haemolyticus PR
3picHIoBany sikicHum metogom. CycneHsito TecT-kynbTyp (onTuyHa WinbricTb 1,0 oa. 3a wkanoto McFarland) nicns iHkyByBaHHs
3 metabonitamu (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 I L. plantarum | E. faecium, L. plantarumy
fesinterparax L. rhamnosus | E. faecium, a L. rhamnosus y pesiHterpatax L. plantarum cynpoBogyBanocs 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 6inbLUOK aKTUBHICTHO LLOAO NPUTHIYEHHS XUTTEQIANBHOCTI
E. coli PR i S. haemolyticus PR xapakTepu3yBanucs npogyKTh XUTTEQIANBHOCTI, OTPUMaHI B AesiHTerparax naktobakTepii Ta
€HTepOKOKiB. MiABULLEHHS PIBHSA aHTUOaKTepianbHOT aKTMBHOCTI CBIfYMTL NPO NepeBary HOBOro cnocoby. MoniniueHHs nonsrae
TaKOX Y PO3LUMPEHHI CIeKTpa MeTabOomMITHIX KOMMIEKCIB 3aBASKY KyNbTUBYBaHHIO MPOAYLIEHTIB Y Ae3iHTerpaTax iHwwnx npobioTukis
A0S OTPUMAHHS OpUriHaNBHNX BIONOTYHO aKTUBHIUX PEYOBUH i3 BUCOKUMM aHTHBaKTepianbHUMM BNaCcTUBOCTAMM LLOAO 30yAHMKIB
3axBOpHOBaHb. [10 nepesar HaNeXuTb i BUKMOYEHHs GaraToeTanHOCTi NpoLeaypy LLOLO OKPEMOTO OTPUMaHHS Ae3iHTerpaty oa-
HOro NPOGIOTUYHOrO MiKPOOPraHiaMy Ta NPOLYKTIB XUTTEAIANBHOCTI HLLIOMO 3aBAsKM 06'€AHAHHIO Pi3HKX eTaniB y 4NHWIA NPOLIEC.

BucHoBku. [lesiHTerpat sik UBMMbHI CepefoBuLLa MOXHA BUKOPUCTOBYBATU He TiMbKW ANst BNACHUX NPOAYLEHTIB, ane i aAns
iHLWMX WTamiB/BWAIB i pi3HMX NPOBIOTUYHMX MiKpoOpraHi3miB (rpubiB i BakTepii). BcTaHOBWAM NigBuMLLEHHS aHTUbaKTepianbHUX
BMacTMBOCTE MeTaboniTHUX KOMMIEKCIB HOBUM CMocoBom oTpumaHHs. [loBefeHa NepCrekTUBHICTb KOHCTPYIOBAHHS Ha iXHiIi
OCHOBI NPOTUMIKPOBHWX MOMiPYHKLOHANBHWX 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.

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



Original research

MoayueHue MeTab0AUTHBIX KOMNAEKCOB ﬂpOﬁMOTM‘IGCKMX MUKpoOpraHu3mMoB
C BbIpaXXeHHbIMH HpOTMBOMMKpOﬁHbIMM CBOMCTBaMU

E. 10. UcaeHko, E. B. Kouaps, T. H. PuxkoBa, I. U. AtokapeBa

Llenb paboThbl — HOBLIM aBTOPCKMM CMOCOBOM NOMy4UTb METAaBONMMTHBIE KOMMIEKCHI C BbIPAXEHHBIMU aHTUBaKTEpUansHBIMM
CBOVICTBAMU M 0GOCHOBATb NEPCMEKTUBHOCTb UX NPUMEHEHIS 1S KOHCTPYWPOBaHHS NPOTUBOMIUKPOGHBIX MOSMAYHKUMOHAMBHBIX
npenaparos.

Marepuans! u metoabl. MeTabonuTHble komnnekcel Lactobacillus rhamnosus GG, Lactobacillus plantarum, Saccharomyces
boulardii, Enterococcus faecium nony4anu KynsTyBMpOBaHWEM NPOAYLIEHTOB B YNLTPA3BYKOBbIX A€3UHTErpaTax Apyrix npobuo-
TUYECKUX MUKPOOPraHnamoB. OnpegeneHune K HUM YyBCTBUTENBHOCTY aHTUOMOTUKOPE3NCTEHTHBIX WTammoB Escherichia coli PR
n Staphylococcus haemolyticus PR ocyLLeCTBsinM ka4ecTBEHHbIM MeTofoM. CycneH3unto 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 MUKPOOPraHu13my.

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 conpoBoxaanocb HapacTaHnem
Buromacchl n3bpaHHbIX MukpoopraHuamos (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 laktobakTepuid 1 SHTEPOKOKKOB. [OBbILIEHWE YPOBHS aHTMOAKTEpUanbHOW akTUBHOCTW CBUAETENLCTBYET O
MpenMyLLecTBe HOBOrO crocoba. YryylleHue 3aKnio4aeTca Takke B pacLUMpeHnn cnektpa MeTabonuTHbIX koMnnekcos bra-
rofapst KynsTUBMPOBAHMWIO MPOAYLIEHTOB B Ae3uHTerparax Apyrux npobroTuKoB Anst MOMYyYeHWUst OpuUriHanbHbIX G1onornyecku
aKTWBHbIX BELLECTB C BbICOKMI aHTUBaKTepuanbHbIMI CBOCTBAMM B OTHOLLEHV BO3byauTenen 3abonesaHui. K npenmyLue-
CTBaM OTHOCUTCS U WUCKITOYEHNE MHOTO3TaNHOCTU NpoLeaypbl N0 OTAENLHOMY MOMyYeHUI0 Ae3nHTerpata ogHoro npobuotu-
4EeCKOro MMKPOOpraHn3Ma M NpOJYKTOB JKU3HEAESTENbHOCTM Apyroro Bnarofaps 06beaVHEHNIO Pa3NINYHbIX 3TAMOB B €AUHbIN
npoLecc.

BriBoAbI. [le3uHTErpaThl B Ka4eCTBE NUTATENLHON CPeabl MOXHO MCMONb30BaTh HE TOMbKO Anst COBCTBEHHbLIX MPOAYLIEHTOB, HO U
ANSt APYrvX LTaMMOB/BMAOB M pasninyHbIX NPOBUOTUYECKMX MUKPOOPraHU3MoB (rprboB 1 BakTepuit). YCTaHOBMEHO NOBbILLEHWE
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
BIaCTMBOCTSIMM Ta LUMPOKAM CMEKTPOM fii NOXigHWX i
MPOAYKTIB XUTTELIANBHOCTI NPOBIOTUYHMX MiKpOOpraHiamis
LLOA0 NaTOreHHX rPaMMO3VUTUBHUX | FpaMHeraT1BHIX 36ya-
HuikiB [3,4]. MpvBepTae yBary ixHa BUCOKa MPOTUMIKPOOHa
AKTMBHICTb LLOAO aHTUOIOTUKOPE3UCTEHTHNX LWTaMiB, SKi
CTaHOBMATL 0cobnuBy Hebesneky [5].

Ony6nikoBaHo 6araTo gocnimxeHb LWoao MetTaboniTis
MiKpoOpraHi3mis, ane BCi BOHW 6a3yoTbCst Ha ofiepKaHHi
LIX NPOAYKTIB Ha BUPOBHWNYMX XMBUMbHUX CEPELOBULLAX
[1-5]. My BMSIBMIM HOBWI HanpsiM OTPUMaHHS MeTa-
OONITHMX KOMMIIEKCIB Ta iXHiX KOMOIHaLii i3 BUCOKMMU
MPOTUMIKPOOHUMI BNacTUBOCTAMMU 3@ TEXHOMOTIEH,
L0 BUKMIOYaE 3aCTOCYBaHHS BUPODHWUMX XUBUMBbHUX
cepenosuLy [6,7].

[na opepxaHHs ynsTpa3ByKoBOro AesiHTerparty
(CTPYKTYpPHMX KOMMOHEHTIB) obpanu ynsTpa3BykoBUiA
YMHHWK HU3BKOI 4acTOTM Ta HU3bKOI NOTYKHOCTI. Bigomo,
L0 BMCOKOYACTOTHMIA ynbTpassyk (850 kL) Buknukae
iHakTuBauito Aureobasidium pullulans (99 %) [8]. 3a iH-
UMW J@aHUMK, BIZCOTOK 3arnbnux knituH Mycobacterium
sp. 6PY1 He 3anexas Bif NOTYXHOCTi yrnbTPa3ByKOBOro
YMHHWKA, a BigPI3HABCS Bif Oro YaCTOTHOIO AianasoHy
[8]. IHWi aBTOPM B pe3ynbTaTi CkaHyBanbHOI ENEKTPOHHOT
mikpockonii rpubis Saccharomyce cerevisiae, wo o6po-
6neHi ynsTpaseykom Hu3bkoi Yactotut (20 kI, 124 mkm),
HE BUSIBUNM NOLLKOMKEHHS iXHbOI 0O0MOHKK, ane BCTaHO-
BUNW HeneTanbHe BHYTPILUHBOKIIITUHHE YLIKOMKEHHS!, He
noB’sizaHe 3 MembpaHoto. HactynHa o6pobka Buknmkana
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MOLLKOZXEHHS MeMbpaHu (BHacnigok kasitauii). MosHa
Ae3iHTerpauist KnituH nosineHa [9].

OBpanu HN3bKOYACTOTHWIA, HU3BKOMOTYKHWIA Npunag
ANst WafHoro BnnmBy Ha GionoriyHi 06'ektn. OcobnmBicTb
TEXHOMOTii Nonsrae B 3aCTOCYBaHHI HU3bKOYACTOTHOMO
YNbTPa3BYKOBOMO YWMHHMKA Mamnoi NOTYXKHOCTI, SIKUA BUM-
KNKae HesHayHe PYWHYBaHHS CamuX MIKPOBHUX KIiTWH,
a ToMy, MIMOBIpHO, A€ NepeaycimM Ha 3HATTS NOBEPXHEBUX
CTPYKTYPHWUX KOMMOHEHTIB 06pobrneHnx MikpobHUX 06’ek-
TiB, 30Kkpema npobioTnyHMX MikpoopraHiamis [6,7]. Lie nae
3MOry MaKCUMarbHO 3HU3UTU MOXIMBICTb MOTPANIISHHS
BHYTPILLHBOKITITVHHOTO BMICTY, CKNaj SKOro CKnagHoO KOH-
TpornioBatu, A0 Ae3iHTerpaty (CTPYKTYPHUX KOMMOHEHTIB)
npoGIOTUYHMX LTaMIB, SIKWIA HaZarni BUKOPUCTOBYIOTb SIK
XUBUIbHE CEPENOBHLLE.

MeTa po6otu

HoswM aBTOpCHKMM CMIOCOBOM OTPUMATV METABOMITHI KOMT-
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 imMy-
Honorii imei . |. MewrHukoBa HAMH Ykpaitn». MetaboniTHi
KoMnneKkcy NpoBiOTUYHKX LUTaMiB MIKPOOPraHi3MiB HOBOTO
MOKOMiHHS OTPUMAanK aBTopCbKUMK criocobamm 6e3 BrKo-

KatoueBble cAoBa:
MeTaboAUTI,
Ae3uHTerpar,
aHTMbaKTepHUanbHas
AKTUBHOCTb,
CaxapoMuLETbl,
AaKTObBaKTEPUM,
MNOAMPE3UCTEHTHbIE
WTaMMbl.
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PUCTaHHS TPAOULIMHUX XUBUNbHIX cepenoBuLL. OnucaHni
paniLue cnocib nependayas KynsTUBYBaHHS MiKPOBHMX Kni-
TUH NpoGIOTVKIB y BMACHWX YNETPa3ByKOBMX e3iHTerpatax
[6,7]. MeTaboniTHi KOMNnekcn, OTpUMaHi B Takuii cnocid,
6pann ans nopisHsHHA. Croci6, sSkuin 3anponoHyBany,
BiPI3HAETLCS BUPOLLYBaHHAM NPOLYLIEHTIB B yNbTPasBy-
KOBWX [esiHTerparax iHLLMX NpobioTUYHMX MiKpOOPraHi3MiB.

MikpoGHi knituHu Lactobacillus rhamnosus GG i3 cu-
mbGiotuka PREEMA® (Schonen, LLeiuapisi), Lactobacillus
plantarum i3 nikapcbkoro 3acoby [laktobaktepuH (bio-
thapma, 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 sigmmeanun 0,9 %
po34mHom Hatpito xnopuay npu 1000 g ynpogoex 30 xsu-
TIMH He MeHLUE HiX Tpnui.

[ns oTpuMaHHs AesiHTerpary (CTPYKTYPHNX KOMMOHEH-
TiB) cycneHsii MikpoopraHiamis 3 koHueHTpaLieto 10,0 ogu-
Huyi McFarland (npunag Densi-La-Meter PLIVA-Lachema
Diagnostika, Yexist) onpomiHtoBanm H13bK04aCTOTHUMM Yrib-
TpassykoBUMY XBUnsMu (reHepatop "3—109). O6pobnsnny
BOAHOMY CEPEfOBHLLI B KinbLIEBOMY NPUCTPOI 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). KoedillieHT nepeTBOpeHHs!
€NEeKTPUYHOI B aKYCTUYHY NOTYXHICTb CTaHOBUBT) = 5 %,
TOOTO CepefHs MOTYXHICTb aKyCTUYHIX KOMWBaHb Y MiCLj
poaTaLLyBaHHs GionoriyHux o06’eTiB focsrana 0,25 + 0,5 Br.

CTpYKTYpHi KOMMOHEHTV 3aCTOCOBYBaNM 15 BUPOLLY-
BaHH$ KyrnsTyp NpobioTu4HMX MikpoopraHiamiB. OTpumaHHs
meTaboniTiB nepenbayano BHECEHHS CycneHsii npoay-
LieHTIB 3 oNTuUYHO LWinbHicTio 10,0 oanHMLb 3a LWKanow
McF B ynsTpassykoBuin AesiHTerpar (NociBHWA matepian
craHoBnTb 10 % Big 3aranbHoro 06’emy). KynbTvsyBaHHS
3nivicHioBany 3a Temneparypu 37 °C B MikpoaepodinbHMX
ymoBax npotsrom 3 gi6. MpoaykTv metaboniamy LeHTpudy-
rysanu npv 1000 g 30 XBUnKH, CynepHaTaHT ginsTpysanu
3a fonomoroto MembpaHHux cinstpis «Briaginop» MOAC-b
Ne 4 (giametp nop 0,2 MKM) 11 BUKOPUCTOBYBanW Ans Ha-
CTYNHUX JocnimkeHb [6,7].

Martepian gns gocnimkeHb: inbTpar ynsTpa3ByKoBOro
nesiHTerpaty L. rhamnosus GG (L), meTaBoniTHui komn-
nekc L. rhamnosus GG (ML), oaepxaHuii KynkTvsyBaHHSM
nakTobakTepiit y BNacHUX AesiHTerparax, (insrpar ynb-
Tpa3ByKoBOrO Ae3iHTerpary L. plantarum (Lp), meTaboniTHWiA
komnnekc L. plantarum (MLp), OfepXaHWii KynbTBYBaHHAM
nakTobaKTepiit y BNacHux AesiHTerpatax, MetaboniTHui
komnnekc L. plantarum (Ler), OfEPXaHW KynbTUBYBaH-
HSM nakTobakTepin y aesiHTerpatax L. rhamnosus GG,
meTaboniTHU komnnekc L. plantarum (ELp), ofepxa-
HUI KyNbTUBYBaHHSAM NakToOaKTepilt y AesiHTerpatax
E. faecium, cinbTpaT ynsTpa3BykoBOrO Ae3iHTerparty
S. boulardii (S), meTabonitHuii komnnexc S. boulardii (MS),
OfepXaHUi KynbTUBYBaHHSM 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, metabonitHui E. faecium (LpE),

OfiepxaHuii KyNnsTUBYBAHHSAM EHTEPOKOKIB Y fesiHTerpaTax
L. plantarum.

TecT-kynbTypu 4ns focnigXeHb: aHTUbioTMKope-
3UCTeHTHI WTamu Escherichia coli PR i Staphylococcus
haemolyticus PR (0o neeocnokcauuHy, LedTpiakcoHy,
LmMnNpodnoKcaLHy, aMmniLuniHy TOWO), OTpUMaHi 3 Ko-
nekuii myseto mikpoopraniamis Y «IMI HAMH» (m. Xap-
KiB, YkpaiHa). CycneHsii MikpoopraHiamis rotyBanu 3a
ponomoroto 0,9 % posunHy Hatpito xnopugy. OnTuuxa
winbHicTb Npo6 Bignosigana 1,0 oguHKUi 3a LWKanow
McFarland (npunap Densi-La-Meter (PLIVA-Lachema
Diagnostika, Yexis)).

YytnueicTb GakTepiit 4O MeTabOMITHUX KOMMIEKCIB
npoGIOTUYHMX MIKPOOPraHiamMiB BU3HA4anM sIKICHUIM METO-
Aom [10]. CycneHsito TeCT-KynbTypy BHOCUIN Y CMiBBiAHO-
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
cepenosuLLe (arap Mionnepa—XiHToHa). BigcyTHicTb pocTy
TECT-KyNbTYpW Ha LLiNbHOMY CEepefoBWLLi CBigYMna npo
aHTbaKTepianbHy akTUBHICTb AOCHIAHOrO (iNkTpaTy LWoao
MEBHOO MIKPOOPraHi3my.

Pesynbratu ekcnepyMeHTanbHUX AaHux onpawiioBa-
nm cTatncTnyHo 3a gonomoroto Microsoft Office Excel
2007 i Statistica 10.0 (StatSoft Inc., CLLA). lnote3y npo
HOpMarbHiCTb PO3MoAiny nepesipsanu 3a LONOMOroK
kpuTepito MipcoHa. AKWo po3noain sianosigas Hop-
MasnbHOMY, BipOriAHICTb Pi3HWLI MiXK MOKa3HUKamu rpyn
BW3Ha4anu 3a Jornomorot kputepito t-CTblogeHTa 3 no-
npaBkoto BoHdeppoHi. Pesynbtatn HaBegeHi Sk cepeaHe
3HayeHHs (X) i cTaHaapTHe BigxuneHHs (SD). BigmiHHocTi
MK rpynamu BBaxamu siporigHumu, skwo p < 0,05 (*),
p < 0,01(*),p < 0,001 (***). EkCnepyMeHT NOBTOPIOBaNM
4-5 pasis.

Pe3yabTatn

Pesynbratn HapocTaHHs Giomacu MikpoBGHUX KNiTUH
S. boulardiinig yac KynbTMBYBaHHS y BMAaCHOMY YrbTpasBy-
KOBOMY [e3iHTerpari, W0 3[iliCHI0Banocsa 3a onmMcaHum
panile cnocobom, nokasanm 36inblieHHs KYO Ha ~ 3,5 1g
KYO/mn (p < 0,001) (ma6n. 1). OTpumanHs meTaboniTis
CaxapoMiLeTiB B yNbTPa3ByKOBUX Ae3iHTerpatax iHWmx
npo6iOTMYHMX MIKPOOpPraHi3miB, Sk-0T L. rhamnosus,
L. plantarum, E. faecium, 3a 3anponoHOBaHUM METOAOM
TaKoX CynpOBOAXYBaNocs CTaTUCTUYHO BipOrigHUM
30iNbLUIEHHAM XWUTTE30ATHUX KNiTMH NpobioTvka Ha ~ 3,519
KYO/mn (p < 0,01) (mabrn. 1). OTxe, KinbKicTb MiKpoBHMX
KniTvH npobioTnyHoro wramy S. boulardii y pasi ix Bupo-
LLlyBaHHS B AesiHTerparax 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
3aBxaun cynpoBomxyeanacs 3binblueHHsm KYO mikpoop-
raHismiB i MpoayKyBaHHAM MeTabomiTHUX cnomyk. Tak, He
crocTepiranu 3poCTaHHst i PO3MHOXEHHS! MIKPOBHMX KITiTVH
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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 ynsTpasByKoBwvx AesiHTerpatax L. plantarum,
L. rhamnosus GG i S. boulardii, a L. plantarum y nesinte-
rpatax S. boulardii. Y po60oTi oncaHo komGiHaLii noxigHux
i MiKpOGHMX KniTUH NpoBioTuKIB, KO criocTepiranu 36inb-
LUEHHs1 Biomacy MIKpOBGHMX KITiTUH, @ OTXe BUAINEHHS B
CepenoBuLLe KyrnbTUBYBaHHS NPOAYKTIB XUTTEAIANBHOCTI

: g KYO/mn 6,30 + 0,20 9,85 + 0,30"*

NPOAYLIEHTIB. PiseHs pH 6,60 + 0,20 6,96 + 0,30
Yci HaBefieHi MeTaboniTHi KoMMnekcy 3a aHTnbakTepi- Nesinterpar L. rhamnosus + knitwn S. boulardii (L S)
anbHUMW BNaCTUBOCTAMMW € BUCOKOAKTUBHUMU pEYOBUHAMUN Ig KYO/mn 6,30 + 0,20 9,83 + 0,50**
(mabn. 2). YnsTpasBykoBi AesiHTerpati naktoGakTepiit (L) PiseHb pH 590 + 0,60 6,55 + 0,60
i (Lp)i caxapomiLeriB (S) 3a aHTUbaKTEpianbHOK aKTUBHIC- [esinTerpar E. fascium + ritunn S. boulardii (ES)
THO 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 MeTaboniTHUX KOMMIEKCIB MIKpOOpraHiamis [lesierpar L. rhamnosus + knithn L. plantarum (LL,)
XapaKTepU3yeTbCsl OTPUMAHHAM aKTUBHILLIOMO KiHLEBOMO Ig KYO/mn 7,23 £ 0,30 10,78 + 0,20
MPOLYKTY, YUCTOrO Bifj 3aNMLLKIB XMBUBHUX CEPESOBHLL. Pisetb pH 590 + 0,30 4,67 + 0,09
Lle BinbyBaeTbCca 3aBAsKy NPOCTil TexHoNoril, Wo nepea- [esinrerpar L. plantarum + wiithu S. boulardi (L S)
6avae 3amiHy TpaguLiiHOMO XWBWITBHOMO CEpenoBMLLa Ig KYO/mn 6,25 + 0,40 9,83 + 0,80
[e3iHTerpatom NPobiOTUYHOTO NOXOMKEHHS. Piger pH 5,90 + 0,40 6,40 + 0,40
Hosuin cnoci6 wwomo BMPOLLYBaHHS nponyueHTiB B [esinterpar L. plantarum + knituhm L. rhamnosus (Ler)
YrbTPa3ByKOBMX Ae3iHTerpatax iHLMX NpoBioTUYHMX MIKpO- g KYO/mn 6,98 £ 0,30 8,80 £ 040"
OpraHi3MiB 1as 3MOry MiABULLMTY EPEKTUBHICTb NPOAYKTIB Pisetb pH 5,90 £ 0,40 510 £ 0,10°
KUTTEMIANLHOCTI (Mabn. 2). Tak, KynsTUBYBaHHS Mikpob- Resiterpar E. faecium + knitnw L. plantarum (EL,)
HUX KMITUH caxapoMiLeTiB y fesiHterpatax E. faecium, g KYOfwn 7,33 £ 0,40 8,33 £ 0,40°
PiseHb pH 580 + 0,40 520 + 0,40*

L. rhamnosus, L. plantarum gano 3vory ogepxatu 6iono-
FiYHO aKTVBHI PEYOBWHM 3 BUPAXEHILLUMU MPOTUMIKPOOHM-
MW BNacTUBOCTAMM LLOAO MPUrHIYEHHS XUTTEQIANbHOCTI
nonipeauncTeHTHUX Wwramis E. coli PR i S. haemolyticus PR
YNpOLOBX 2 rofauH iHky6ai, Hixk MeTaboniTHi Komnnexcy,

BigMiHHOCTI BipOriaHi LLOAO NoKa3HWKiB [0 KynbTuByBaHHA *:p < 0,05, **:p < 0,01, ***:p < 0,001.

OTPUMaHHS! OpuriHanbHUX BiONOriYHO aKTUBHUX PEYOBWH
3 aHTUbaKTepianbHOW aKTUBHICTIO WOAO 30yAHUMKIB 3a-

OTpUMaHi nonepeaHimM cnocoom.

Y pesynerati QOCnimKeHb BCTAHOBUNM ABi PYHKLii,
AKi BUKOHYE YNbTPa3BYKOBUI AE3IHTErPaT: XWUBUIbHOMO
cepenoBuLLa Ans NpobioTUYHUX MIKPOOpraHiamiB i bakTe-
PULMAHY Gito WOAO aHTUBIOTUKOPE3NCTEHTHUX rpaMnoau-
TUBHWX | FpaMHeraTuBHIX 30y4HVKIB 3aXBOPOBaHb. YnepLue
[OBEAEHO: esiHTerpar sk K1BUIbHE CePeAOoBULLE MOXHA
3aCTOCOBYBATMW HE TiNbKW A4S BMIACHWNX NPOAYLIEHTIB, ane
i ANS HWKUX WTaMmie/BUAIB, | HABITb Pi3HUX NPOBIOTUYHMX
MiKpoopraHiamiB, 3okpema rpubis i bakTepin.

MepeBara BnepLue onucaHoro crnocoby nonsrana B
PO3LUMPEHHI cnekTpa MeTaboniTHUX KOMNNEKCIB 3aBAsKM

XBOPIOBaHb i MiABMLLEHHIO PIBHSA iXHBbOI aKTUBHOCTI NPOTH
nonipesuncTeHTHMx GakTepin. [lo nepesar LpOro cnocoby
HaneXuTb TaKOX BUKIIOYEHHs BaratoeTanHocTi npoLe-
JYPV LIOAO OKPEMOro OTPUMaHHS LesiHTerpaty OfHOro
MiKpOOpraHi3My Ta NPOAYKTIB XWUTTELIANBHOCTI iHLIOrO
npo6ioTUYHOTO LWTaMy 3aBAsKM 06 €AHaHHIO PisHUX eTaniB
Yy EOMHWIA NpoLEC.

Ons HacTynHux gocnimkeHb o6paHo MeTaboniTHi
komnneke L. rhamnosus GG sik HaaKTUBHILLi GionorivyHo
aKTUBHI PEYOBWHW, @ TaKOX NPOAYKTW XUTTEAIANBHOCTI
S. boulardii 3aBaskn 30iNbLWEHHIO IXHIX NPOTUMIKPOBHWX

BMaCTUBOCTEN 3@ YMOB KymNbTUBYBAHHS CaxapOMILIETIB Yy
[esiHTerpatax naktobakTepii Ta eHTEPOKOKIB.

KynbTVUBYBAHHIO NPOAYLEHTIB Y CTPYKTYPHUX KOMMOHEH-
Tax iHWMX NPOBIOTUYHMX LUTaMIB MIKPOOPraHiamiB LLOAO

Tabnuus 2. AHTnbakTepianbHi BNacTUBOCTI YNbTPa3ByKOBUX Ae3iHTErpaTiB i MeTaboniTHUX KoMNeKciB NPobioTUYHUX MIKpOOpPraHi3MiB LLoAo
aHTUGIOTUKOPE3NCTEHTHUX TECT-KYMNbLTYP (32 HAsIBHICTHO/BIACYTHICTIO POCTY Ha LUiNbHOMY XWBUMLHOMY CEPELOBMLL)

Tecragmiryon | tac
:g;noauuu, L. rhamnosus GG L. plantarum S. boulardii
L fw Jet o (wo i [EL /s [Ms [LS [LS [ES
+ + +

E
+ + + + + +
+

E. coli PR 2
24
48

S. haemolyticus PR 2
24
48

- - + - -

- + + + + + + + +

+ o+ o+ + o+
+ o+ + o+ o+

— - + - - -

||||++I

+ + + + o+ o+
+ + + + o+ o+

Lr: cpinbTpat yneTpassykooro AesiHterpary L. rhamnosus GG; MLr: meTaboniTHuit komnnekc L. rhamnosus GG, ogepxaruii 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 NakTobakTepilt y AesiHTerparax

E. faecium; S: chinbtpat ynbTpassykoBoro gesiHterpaty S. boulardii; MS: meTaboniTHuin komnneke S. boulardii, onepxaHuii KynbTUBYBaHHSM CaxapoMILIETIB Y BMlacHWX AesiHTerpatax;
LrS: meTabonitHuin komnnekc S. boulardii, opepxanuii KynsTUBYBaHHAM CaxapoMILETIB y AesiHTerpatax L. rhamnosus GG; LpS: meTabonitHui komnnekc S. boulardii, onepxaqnit
KynbTUBYBaHHSIM CaxapoMiLeTiB y AesiHTerpatax L. plantarum; ES: metaboniTHuin komnnekc S. boulardii, opepaHuin KynsTUBYBaHHAM CaxapoMILIETiB 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 eheKT HasBHUN).
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06roBopeHHsA

OpnepxaHHs MeTaboniTiB 'PyHTYETHCS Ha BAPOLLYBaHHI Npo-
[YLEHTIB Y PIOKIX KUBUMBbHWX CEPEoBHLLAX i3 HACTYMHUM
BiIOKPEMIEHHSIM MIKPOBHUX KMiTWH Bif KymnbTyparsHOI pigH1
Ta OYNLLEHHS METABONITIB Bif KOMMOHEHTIB BUPOOHMYOMO
XnBunbHoro cepenosula [11]. Lien TexHonorivHmin npouec
CKIaZHWW i BIBNOBIZANbHUA — NOBHICTHO O4YUCTUTI NPOLYKTY
KUTTERIANBHOCTI Bifl KOMMOHEHTIB XXMBUIBbHOTO CEPeaoBHLLA
HEMOXIMBO [12]. BHacrigok Liboro MOXyTb BUHUKATW NOBIYHi
peakuii Ta 3HKyBaTUCA BionoriyHa edeKTMBHICTb 3acTocy-
BaHHs npenapary. [py TakoMy nigxozi oTpumaTy CTaHaapTy-
30BaHUii Npenapat Maike HeMOXMBO [12]. HaBegeHui Hamm
paHiLLie cnoci6 LLoA0 KyrnbTUBYBaHHS MIKPOOHMX KIITUH Y BRiac-
HOMY YrTPa3ByKOBOMY [e3iHTerpati npoCTuil y BUKOHaHHI Ta
Nerkvin 1S cTaHpapTvayBaHHs [6]. BiH aae amory BuktoumTi
[I00aTKOBWIA €Tan O4MLLIEHHS!, 30ELLEBMHOKYM TEXHOMONiHO Ta
3MEHLLYIOYM Yac oTpuMaHHs metabonitis. OTxe, 3anpono-
HOBaHWI paHilLie croci6 NOpPIBHSHO 3 HAsIBHUMK MeToZaMM
XapaKTepu3yeTbCs HIU3KOK NEpEeBar: 30aTHICTIO oepXyBaTy
meTaboniTv npobioTUYHMX LWTamis 6e3 BUKOpHUCTaHHS Tpaay-
LiAHUX KVBUIBHUX CEPEAO0BHLL, 6€3 iXHiX 3anmLIKiB i noTpebm
B OYMLLEHHI KIHLIEBOTO MPOYKTY, ONMTUMI3aLjieto BUPOGHN4Oro
npoLiecy OTpUMaHHs MeTaboniTis.

OnucaHui paHiLLe LLe 0AuH Cnoci6 CninbHOro KynkTyBY-
BaHHs MiKpOOHWX KNiTUH 6akTepiii | rpn6iB B ynsTpa3syKoBo-
My AesiHTerpati npobioTUHHNX MIKPOOPraHi3MiB MOPIBHSHO
3 HasiBHUMK METOAAaMW OfepXaHHA MeTaboniTiB Takox
XapaKTepn3yeTbCs NePeBaroto LLOAO0 30aTHOCTI OAEPXyBaTy
kombiHauito meTaboniTiB NPoGIOTMYHKX LWTamiB rpubiB i
6aKTepil, WO He MICTUTb 3amnMLLKIB XMBUIMBHOTO CEpeao-
BuLWa [7]. BiH gae 3mory pauioHansHO BUKOPUCTOBYBATH
BUPOGHMYI pecypcu LUMSIXOM NOEAHaHHS NOCMiA0BHNX
€eTaniB OTPUMaHHS CTPYKTYPHWUX KOMMOHEHTIB i NpOAYKTiB
MeTaboniamy; CpoCTUTW TEXHOMOTIK OTPUMAHHS KOMBIHO-
BaHUX 6iONOriYHO aKTMBHWX PEYOBWH 3aBASKM CMiMbHOMY
KYNbTUBYBAHHIO Pi3HWX BUAIB MIKPOOPraHi3MiB; NigBuLLMTH
npoOTUANMTEPINHI BNACTUBOCTI METABOMITHUX PEYOBWH.
Otxe, UMM cnocobom MoxHa OTpUMyBaTM KOMBiHaL0
MeTaboriTHUX KOMMEKCIB Pi3HX NPOBIOTUHHMX Mikpoopra-
Hi3MIB i3 BUCOKMMY aHTUOAKTEpianbHUMI BNACTUBOCTSMY,
pesynbTaTi HaBedeHi B nonepeHix nybnikauisx [4,13,14].

YnepLue HaBeaeHO HOBWIA CMOCIB, SIKWIA BiOPI3HAETLCS
KYNbTUBYBAHHSAM MIKPOOHUX KMITWH Y Ae3iHTerpari iHLLOoro
npoBiOTUYHOTO MIKPOOPraHiamy, € opuriHanbHUM i Mae
HW3Ky nepesar. Kpim Toro, LU0 MOXHa OTPUMYBATU KiHLIEBMI
MPOAYKT i3 BUCOKVMY aHTUBaKTepiarbHAMM BMacTUBOCTSAMM
MpOTY NATOrEHHMX Ta YMOBHO-NATOrEHHUX 30YAHWKIB, LLIO HE
MICTWTb 3aMnMLLKIB NOXWBHOIO CepefoBMLLa, BioNoriyHo ak-
TUBHI PEHOBVHM SBNSOTH COO0I0 CyMILL, SIKa CKIaAaEThCA 3i
CTPYKTYPHUX KOMMOHEHTIB 0fHUX NPOBIOTHKIB | MeTaboniTiB
iHWMX NpOBIOTUYHMX WTamiB MikpoopraHismie. OTpuMaHi
MeTaboniTHI KOMMMEKCH XapaKTEPN3YHOTbCS BUPAXKEHILLIOK
aHTubaKTepianbHOK aKTMBHICTIO LWOA0 aHTMBioTUKope-
3UCTEHTHMX 30yOHWKIB, € OpUriHaNbHAMW KOMMOHEHTaMU,
SAKi BiKPUBaKOTb HOBMI HANPSIM LLIOAO CTBOPEHHS Ha iXHil
OCHOBi HOBOTO KITacy NPOTUMIKPOGHYIX NMOMichyHKLiOHaNbHUX
npenaparis.

BucHoBKH

1. YnepLue 3anponoHyBanm HOBWiA Crocib oTpUMaHHs
MPOAYKTIB XMTTELIANBHOCTI NPOBIOTUYHMX MiKpOOpraHi3Mie

3aBAsIKU KyNbTUBYBAHHIO MIKPOOHUX KNiTWH NpobioTuka
B YNbTPa3BYKOBKX [e3iHTerpartax iHLIOro Buay Mikpoop-
raHismy.

2. OpepaHi aBTOPCbKM CIOcO60M METaBOMITHI KOMI-
IeKCH — BUCOKOAKTVBHI PEYOBUHY LLIOAO MOMIPE3VNCTEHTHUX
rPamMno3NTUBHWX | FPaMHEraTUBHUX 30y HMKIB.

3. [loBeeHo NigBMLLEHHS iXHBOI aHTMOaKTEpianbHOT
aKTMBHOCTi 3anpOoNoHOBaHUM METOZOM.

4. MeTaboniTHi KOMMeKCH 3 BUpaXKEHUMI aHTVBaKTEpI-
arnbHUMY BTACTUBOCTSIMU, OTPUMaHi aBTOPCHKVM Criocobom
6e3 3acToCyBaHHS TPAAMLINHIX XUBUIbHUX CEPEOBHLL,
NepCneKkTUBHI LLOAO KOHCTPYIOBAHHS Ha iXHin OCHOBI Npo-
TUMIKPOBHWX NOMihyHKLOHarNbHWUX Npenaparis.

MepcnekTBM nopanblmx AocnipkeHb nepeaba-
YaloTb BcebiyHe A0CnimKeHHs METabONITHUX KOMINEKCIB
L. rhamnosus GG i S. boulardii oo ixHboro kKoMoiHoBa-
HOro 3acTOCYyBaHHS 3 aHTMbaKTepianbHUMK npenapatamu
LLOA0 NOMIPE3NCTEHTHUX YMOBHO-MATOrEHHWX | NATOreHHMX
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 edpipom N-peHinaueTua-L-npoaiarniumuHy

B. C. Bypnaka, |. ®. beneHiueB

Po3pobka HoBWX nikapcbkix ()OpM Ans AOCTABMEHHS aKTUBHOLiOUMX PEYOBUH CUCTEMHOI Aii 3 BUCOKOK BiogoCTynHIiCTIO — akTy-
arnbHa npobrema cy4acHoi hapMaLEeBTU4YHOI Ta MEAUYHOT HayKu. Y1Mannii apceHan HOOTPOMHUX NpenapartiB Yepes iXHI0 HEBUCOKY
e(EKTUBHICTb i HE3HAYHY HEMPOLOCTYNHICTL HE BIANOBIAAE Cy4YacHUM BUMOraM KMiHiYHOT Hayku Ta npakTuky. 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 CrpUsTUme
MoninLeHHI0 HeMPOLOCTYNHOCTI, @ OTXXE MiABMLLEHHI0 TepaneBTUYHOI edheKTUBHOCTI npenaparis. Ha kadeapax TexHonorii nikis,
thapmakonorii Ta MeanyHoI peuenTypu 3anopi3bkoro AepxaBHOrO MeauyHoro yHisepcutety (30MY) B pesynsraTi KOMMIEKCHNX
chiavko-ximiuHmx, MikpobionoriyHmx i BiohapmaLeBTU4YHNX BOCHIMKEHb PO3POBUNM CKIad HOBOT iHTPaHa3anbHOi (hopmu 3 ETUIOBUM
edpipom N-theHinauetun-L-nponinrniumny, wo mictuts 1 % etunosoro edipy N-ceHinauetun-L-nponinmiumnty, 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-nponinrmidmHy.

Marepianu Ta meTogu. [Ins KOXHOro AOCHIMKEHHS Sk MaTepian BUKOPUCTOBYBanW po3pobneHi iHTpaHasanbHi hopmu, Lo MICTUIN
1 % etunosoro edhipy N-cbeninaueTvn-L-nponinrmiumny (Hoonent),no 5 % riiepuHy Ta GilLodiTy nonTaBCHKOro (CTaHAAPTU30BAHO-
r0), PO341H HaTpii kapbokcumeTunuentonosnta 1 % eiHy-80. ETnosuii ecip N-deninauetvn-L-nponinrniuuHy (CAS Ne157115-85-0,
otpumanu sig Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), BilodiT nontascbkuii (CTaHaapTU30BaHI
po34nH — Ha kadpenpi TexHonorii nikis 3OMY), nonicop6at-80 (TOB CuHbiac, M. KuiB), Hatpiit KMLL (TOB CuHbiac, M. Kuis), riueput
(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 MicLeBonoapasHioBarbHOI i (KOH'HKTBaNbHa Npoba) iHTpaHasanbHoi opmu 3 eTunosum ediipom N-cheHinaue-
TUN-L-nponinmiumHy BUKOHaNM Ha Mypyakax BignosigHo 4o pekomenaaLli AOLL MO3 Ykpaihu Ta 3rigHo 3 iHLUMMK pekoMeHaaLisMu.
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 A03i 40 Mr/kr He BUKNMKano 3arnbenb XoaHoi 3 6 TBApUH rpynu AOCAIMKEHHS npoTsroM Aobu. Bus4atoumn Moxnumey micuesono-
[pasHioBasbHy it iHTpaHasanbHoro refto 3 eTunosumM edipom N-tbeHinauetun-L-nponinrniumnHy, y 2 i3 10 TBapuH 3apeecTpyBanm
cnabke NOYEPBOHIHHS KOH'HOHKTVBI Bigpa3y nicnst BBEAEHHS npenaparty. B iHwwx 8 TBapyH He Byno 3MiH crn3oBoi 0BOMOHKM 04eil.
LLloneHHe HaHeceHHst Ha BUCTPUKEHY AinsiHKy 60KOBOI NoOBEPXHI Tynyba TBapuH (4 x 4 cm) 0,5 1 iHTpaHa3anbHoi hopmu, SiKy BUBYaNM,
npotsirom 5 7i6, a noTim ogHoKpaTHOro HaHeceHHs 0,3 T iHTpaHasanbHoro renio 3 eTunosuM edipom N-ceHinauetun-L-nponinmi-
LMHY He CMPUYUHANO PO3BUTOK aHadinakTUYHOrO LOKY. Micns HaHeceHHs 20 MOBTOPHWX HALLKIpHWUX annikauii iHTpaHa3anbHoro
rento 3 eTunoeum edpipom N-cheHinauetun-L-nponinrniyuHy npotsarom 4 TwkHiB (5 pasi Ha TWKAEHb) HE 3apeecTpyBany BUOUMI
peakuii y TBapuH. 30BHILLHI BUrNSA, LUKIPHUX MOKPUBIB Y MICLi HAHECEHHS He BIiAPI3HABCA Y TBAPUH KOHTPOMbBHOI Ta JOCIAHOI
rpynu.

BucHoBKM. 3aiiCHUNM KOMNAEKCHI JOCIMKEHHS OKPEMIX NapameTpiB TOKCUYHOCTI (NeTanbHICTb, AWHaMika 3MiHM Macu Tina,
MiCLieBOMOAPa3HIOBanbHa Ta anepridyBasnbHa i) eheKTUBHOI 031 HOBOI iHTpaHa3anbHoi hopmu 3 eTunosum edipom N-beHin-
auetun-L-nponinrniumHy. 3a pesynsratamu, Lo OTpUMan, Liei npenapar He BUKMWKae MICLEBONOAPa3HIOBarbHy i aneprisyBanbHy
peakLito, He NPOSIBMSE 3aranbHy TOKCUYHY [ito B yMOBAX iHTpaHa3arnbHOro BBeAEHHS. [1epCnekTUBHUM € NPOLOBXEHHS AOCTIgKeHb
HOBOI iHTpaHa3anbHoi Nikapcbkoi dhopmu 3 eTunosum edipom N-teHinauetvn-L-nponinrmiuuHy.

W3yueHune 0CTPOI TOKCUYHOCTH, MECTHOPA3APaXKalOLLEro U aAAePru3UpyIoLLEro AEUCTBUA
HOBOr0 MHTPaHa3aAbHOro0 AeKapcTBeHHOro npenapara ¢ N-peHnAaueTMA-L-npoAMATAMLIMHOM

B. C. Bypnaka, U. ®. bereHnues

PaspaboTka HOBbIX lekapCTBEHHBIX (HOPM Anst AOCTaBKW LENCTBYHOLLMX BELLECTB CUCTEMHOTO JEICTBUS C BbICOKOWA B1ofoCTynHO-
CTbl0 — aKTyanbHasi npobrnema CoBpeMeHHON (hapMaLEBTUYECKON U MEAULMHCKOI Hayki. CyLLecTByeT 3HauMTENbHbIA apceHan
HOOTPONMHbIX NPenapaToB, KOTOPbIN B CUMY HEBLICOKON 3EKTUBHOCTM U HE3HAYUTENBHOW HENPOAOCTYNHOCTM He B MOSHOW Mepe
0TBEYaeT COBPEMEHHBIM TpebGOBaHWAM KIMHUYECKOW Hayki U NpaKTWKK. B nocneaHee BpeMs BHUMaHWE yYeHbIX akLeHTUpOBaHO
Ha NepCneKkTUBHOCTU NPUMEHEHNS MHTPaHA3abHOrO MyTV BBEAEHWS AN TPaHCNOPTUPOBKY NIEKapCTBEHHBIX BELLECTB CUCTEMHOMO
[eliCTBUS B KPOBOTOK YeNoBeka. /icnonb3oBaHue MHTpaHa3anbHOro NyTy BBEAEHUS ANs [OCTaBKM AEMCTBYHOLMX BELECTB byaeT
€nocobCTBOBATh YryYLLEHNO HEAPOLOCTYMHOCTH, @ 3HAYNT, U MOBLILIEHMIO TepaneBTYeckon achdeKTMBHOCTH npenapatos. Ha
kadpesipax TEXHOMOMW NekapCTB v hapMaKonorm M MELVULIMHCKOI peLienTypbl 3amnopoCKoro rocy4apcTBEHHOTO MEAULIMHCKOTO YHU-
Bepcuteta (3rMY) B pesynsrare KOMMMEKCHbIX (PUNKO-XMMUYECKIX, MUKPOOMONOrMyeckux 1 brioapmaLeBTUHECKUX UCCTIEA0BaHNIA
pa3paboTaH cocTaB HOBOM MHTpaHa3arbHoM hopmbl € 3TUNoBbIM 3chpoM N-theHnnaLeTun-L-nponunrinumHa, KoTopasi CORep T
1 % atunosoro acpupa N-chenmnaveTun-L-nponunrmuumHa, 5 % ravuepuHa n GuwwoduTta NONTaBCKOro (CTaHAAPTU3NPOBAHHOMO
Ha kacbeape TexHomoruu nekapcte 3MMY), pactBop HaTpuii kapbokecumeTunenmionossl M 1 % TeiHA-80. AkTyanbHbIM SBRSETCS
13y4YEHME HEKOTOPbIX NapamMeTpoB 6e30nacHOCT pa3paboTaHHON NekapCTBEHHON (hopMbl.

Llenb paboThbl — U3y4eHUe HEKOTOPbIX NAPaMETPOB TOKCUYHOCTY, MECTHOPa3APaXatoLLEro U annepruavpytoLero AeicTens ad-
(heKkTMBHOM A03bI CO3AAHHON MHTPaHa3anbHoN opMbl ¢ N-theHnnaveTun-L-nponunrnnumHa.

Matepuansi n metoabl. [Ins Kaxaoro MCcrnenoBaHUs B KAYECTBE MaTepyanoB 1CMomnb3oBany pa3paboTaHHble MHTpaHas3anbHbIe
chopmbl, kotopble cogepxarv 1 % N-cbeHunaueTun-L-nponunrnmumHa, no5 % rnuueputHa u buiiodura nonTaBckoro (CTaHaapTnau-
POBaHHOr0), pacTBOP HaTpuil kapbokcumeTunuenmnonossi n 1 % tenHa-80. N-cernnauetun-L-nponuaranumH (CAS Ne157115-85-0,
nonyyeH ot Shijiazhuang Prosperity Import and Export Co., Ltd., China. Purity: 298 %), 6uiuodut nontasckuii (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 TOKCUYHOCTb,
annepruavpyoLLyio 1 KOXHOPa3apakatoLLyto akTUBHOCT, aKTUBHYHO KOXKHYIO aHadunakcuio n3yyanu Ha benbix kpeicax, a uccne-
[I0BaHWS MECTHOPA3paxaroLLero AECTBIS (KOHbIOHKTUBamNbHas npoba) nHTpaHasansHoi dopmsl ¢ N-beHunaueTun-L-nponun-

KatouoBi croBa:
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

FWLMHOM NMPOBOANNM Ha MOPCKVX CBUHKAX B COOTBETCTBUM C pekomeHaaumsamu FPLL 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 3HAYUMbBIMM CYUTANU pasnuyuns
p < 0,05(95 %).

Pesyniratbl. OgHOKpaTHOE MHTPaHasarnbHoe BBeAEHWe MakcManbHO gonycTtiMoro 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 n3yyeHnn
BO3MOXHOIO MECTHOPa3ApaxaroLLero AenCTBIS MHTpaHasansHoro rens ¢ N-herunauetun-L-nponunranumHom y 2 13 10 XMBOTHbIX
3aperucTprpoBanit nerkoe NoKpacHeHne KOHbIOHKTVBLI Cpady nocre BeeAeHWs npenapara. Y octarnbHbIX 8 KWBOTHbIX M3MEHEHNS
CTIM3NCTON KOHBIOHKTMBBI HE OTMeYeHbIl. ExxeHEeBHOE HaHeCeHWe Ha BBICTPYKEHHBIA y4acToK GOKOBOW MOBEPXHOCTY TyMOBULLA
XKUBOTHBIX (4 x 4 cm) 0,5 I co3gaHHoM MHTpaHa3anbHoM PopMbI B TeYEHWE 5 CyTOK, a 3aTeM OQHOKPaTHOrO HaHeceHus 0,3 r uHTpa-
HasanbHoro rens ¢ N-cheHnnaueTn-L-nponunranLMHOM He NPUBOAMIO K PasBUTUI0 aHadunakTieckoro Lwoka. Mpu HaHeceH!n
20 NOBTOPHbIX KOXHbIX annamkaLuii nHTpaHasaneHoro rens ¢ N-peHunauetun-L-nponunrnmumHom B Tedenne 4 Hepenb (5 pas B
Hedento) BUANMbIE PeaKLM Y OMbITHBIX XUBOTHBIX HE 3apernCTpUpOBaHbl. BHELLHWA BG KOKHBIX MOKPOBOB B MECTE HAHECEHWS! HE
OTNNYarCS Y XMBOTHBIX KOHTPOMBHOM 1 OMBITHON rPyNMbl.

BbiBogbl. [poBeaeHb! KOMMIEKCHbIE NCCIeA0BaHUS HEKOTOPLIX NAapaMEeTPOB TOKCUYHOCTH (NETanbHOCTb, AMHaMUKa U3me-
HEHWsl Maccbl Tefia, MECTHOPa3ApaxaroLLee 1 annepruavpyiollee AercTane) apdeKTUBHON [O3bl HOBOW UHTpaHa3amnbHOI
hopmbl ¢ N-cheHnnaueTun-L-nponunrnuumiom. CornacHo Nony4YeHHsIM pesynsTaTtam, OnbiTHLIA Npenapart He XapakTepu-
3yeTcsi MecTHopasapaXxatoLlell, annepruaupytoLeil akTBHOCTBI0 U He MPOSIBRsAeT 0BLEro TOKCMYEeCKoro 4encTeus npu
HasanbHOM MpuUMeHeHNu. MepcnekTUBHLI AanbHemwne UCCNeAoBaHNsA HOBOW MHTpaHa3anbHOI NekapCTBEHHOM OPMbI C
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N-ceHunaueTun-L-nponunramumHom.

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

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

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 3eMEHOrO Yato, 60 BiH MICTUTL KaTexiHu B [IOBOMi BENWKil KinbKOCTi. 3@ YUHHUM 3aKOHOLABCTBOM
YkpaiHn He nepenbayeHo BCTAHOBMEHHS SIKICHOTO Cknady Ta KinbKiCHOrO BMICTY GIONOriYHO akTUBHIX PEYOBMH Y LIETUYHUX fobaBkax,
LU0 NEBHIM YYHOM BMIMBAE Ha SIKICTb | 6E3NEYHICTb BXMBAHHS LX NPOAYKTIB.

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 Extracty, «EkcTpakt
3€M1eHOr0 Yatoy, «3eneHui Yaity. AKICHUIA aHaria BUKOHaNM METOLOM TOHKOLLapOBOi xpomartorpadii, Ans KinbKiCHOro BU3HaYEHHS BUKO-
pucToByBanu cnekTpocotomeTpito B YP-obnacri.

Pesyniratu. Y pietniHux gobaskax, Lo JOCMIAMNN, BCTAHOBWMM HASBHICTb KaTeXiHiB, kKodbeiH 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 aieTnuHnx 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 AieTnyHMX 40BaBOK 3 eKCTPAKTOM INCTS 3eNneHoro Yaro. Beta-
HOBWMM, LLO AieTU4Hi fo6aBkm «Green Tea Extract» i «3eneHuii vait» BignosigatoTb BuMoram ®apmaxkonei CLUA 38 3a BMiCTOM kaTexiHiB.
3a pesynbTaramu LOChigpKeHHs 3po61nm BUCHOBOK, LU Npobrema BianoBigHOCTi 6ionoriyHO akTMBHUX JOOABOK € aKTyarnbHOH, HeobxiaHe
BBEAEHHS HOPMATVBHOI JOKYMEHTALLii Ha BUSIBIIEHHS Ta BU3HAYEHHS! BIONOrYHO aKTUBHIX PEYOBWH Y AIETUYHIX LOOABKaX.

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 61OoNOTUUECKH aKTUBHbIX coeAuHeHuﬁ B AUETHUYECKUX A0DaBKax
C 3KCTPAKTOM AUCTbEB 3€AEHOro Yaf

A. H0. Macnos, C. B. KonecHuk, E. B. peuaHas, A. T. CepbuH

B nocneanee Bpems oTMevarT BbICOKIN CNpocC HaceneHuda Ha anetnyeckue pobasky, obriafatoLLme aHTUOKCUAAHTHON aKTUBHOCTHIO.
[Npexae Bcero 310 AneTnYeckue nobaBkm ¢ OKCTPAKTOM NUCTLEB 3€MEHOr0 Yas, TaK Kak KaTexnHbl CoAepxaTca B 3eMeHOM Yae B oCTa-
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TO4HO BorbLUoM konnyecTse. Mo ,D,GVICTByIOLLI,EMy 3aKkoHoaaTenbCTBy praVIHbI He NpeayCcMOTPEHO onpeaeneHne Ka4eCTBeHHOro coctasa
M KONMMYeCTBEHHOro coaepXaHus 61onorMYeckn akTUBHbIX BELLECTB B ANETUYECKIX 0OaBKax, 4To B OnpeneneHHon CTeNeHM BIINSIET Ha
ka4ecTBO M 6e30MacHOCTL ynorpe6neva 9TUX NPOAYKTOB.

Llenb paboTbl — onpeneneHme ka4eCTBEHHOrO COCTaBa U KOMMYECTBEHHOTO COAEPKaHNS HEKOTOPBLIX TPyNN GUONOTMYECK aKTUBHBIX
BeLecTB (BAB) B aneTnyeckux gobaBkax ¢ SKCTPAKTOM NICTHER 3€MEHONO Yasi.

Marepuans! n MeToabl. [ns uccnenoBaHus B3siTbI TPY AMETAYECKME A0BaBKY pasnnyHbIX dvpm-nponssoanTeneit: «Green Tea Extracty,
«OKCTPaKT 3eMeHOro Yasy, «3eneHblit Yaity. KayecTBEHHbIN aHann3 NpoBoAnnu MeTOAOM TOHKOCMOMHON XpomaTorpadui, Ans Konude-
CTBEHHOTIO OMpeaeneHns Uecrnons30Bani crnekTpothoTomeTpuio B Yd-obnactu.

Pesynbrathl. B uccnenyembx auetuyeckux [obaskax YCTAHOBMEHO HANMUME KaTEXMHOB, kOeUH OnpemeneH TOMbKO B CHEA0BbIX
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 3eMeHOro yasl, 3asiBNeHHbI B AneTdyeckux aobaskax, — 146,0 %, 39,5 %, 89,6 % ans nobasok «Green Tea Extracty,
«IKCTpaKT 3eMEHOr0 Yasy, «3eneHblit Yaity COOTBETCTBEHHO.

BbiBogb!. [poBEAEH KaYECTBEHHII 1 KONMYECTBEHHBIN aHamnN3 HeKOTOpbIX rpynn BAB Tpex AneTyeckux 406aBOK, ComepalLmX SKCTPaKT
NIUCTLEB 3€NEHOTO 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 aKTyarnbHa, He0bXoaUMO BBEAEHUE HOPMATVBHON JOKYMEHTALMM ANs OnpeaeneHis G1oNornYeckin akTUBHBIX BELLECTB B

JveTnYecknx nobaskax.

lNeBHWit iIHTEPEC HWHI BUKNMKAOTbL AiETUYHI fobaBku 3
eKCTpaKTaMu Pi3HMX NikapCbKNUX POCIINH, LLO MICTATb donia-
BOHOIAM, (PEHOMbHI CNONYKW, BITaMiHW, XXUPHi KUCIOTH, SKi
€ NPVUPOSHNMY aHTUOKCUAAHTaMM.

Yaw (Camellia sinensis L.) — opyrvii 3a CoKVBaHHAM
Hanin y cBiTi (nicns Boay), CTOMITTAMM BUKOPVCTOBYBABCS B
Pi3HKX KyrTypax 3aBasku NikyBanbHUM BacTBOCTAM. Bu-
pobnsioTb Yar y HepepMEHTOBAHIN (3eneHuil Yait), Haniscep-
MEHTOBaHIl (YnyH) i (hepMeHTOBaHii (YOpHWI abo HYepBOHMIA
yan) doopmax. Maiike 76-78 % wqato, L0 BUPOONSETHCS
Ta CMOXKVMBAETLCS Y CBITI, — YopHUiA, 20-22 % — 3eneHui,
MeHLe HX 2 % —ynyH. BxvBaHHs 3eneHoro 4aro 0cobnnBo
MONYsPHE B a3iNCbKMX KynbTypax, i ioro acoLliaLlis 3 KOpUCTo
7151 300POB’S JIOAUHY CTIOHYKara [0 BKIKOYEHHS EKCTPaKTIB
3€M1EHOr0 Yalo 10 ckragy 6aratbox AieTMYHUX 40OABOK.

XimiyHuii cknag yato Bknoyae 6inku, xnopodin, MiHe-
panw Ta MikpoeneMeHTU, NeTKi CoMyKM1, aMiHO- 1 OpraHiyHi
KWCNOTK, NirHiHK, ankanoiaw (kodeiH, TeodiniH, TeobpomiH)
Ta noniceHonu (katexiHv abo dnaeax-3-onu, TeadnasiHu,
TeapybiriHu, npoaHTouiaHiguHm) [1,11]. Cepeg GionoriyHo
aKkTMBHUX peyoByuH (BAP) vato uumany ysary npuainsoTb
noniceHonam, 3okpema katexiHam. OCHOBHI kaTexiHu 3e-
TIEHOro Yato — emikaTexiH, eniranokartexiH, enikatexiHranar
Ta eniranokarexi-3-O-ranat. EniranokarexiH-3-O-ranat
cTaHoBuTb Maibke 40 % Big 3ararnbHOrO BMICTY KaTexiHiB,
LIe OCHOBHMWI1 @HTMOKCUAAHTHMIA KOMMOHEHT 3ENEHOIO Yato
Ta Oro EKCTPaKTY.

AHTVOKCWAAHTHA aKTUBHICTb I'PYHTYETHCA Ha MOMIMHAHHI
papvKanis Ta ioH-XeraToyTBOpIOBasbHOMY MOTeHLiani MeTarty.
Kpim TOro, nonicheHonu Yaro NposiBRSOTL LIMPOKWIA CTIEKTP
iHLLIMX BMAiB GIONOriYHOI aKTUBHOCTI, SIK-OT MPUTHIYEHHS NPO-
nipepaLyii Ta aHrioreHesy, iHIyKUiS MPUMWMHEHHS anonTosy
KIMITUHHOTO LMKITY Ta 3MiHa curHanisauii KnitvH. 3enexuin
Yaln BUKOPUCTOBYIOTb Mif Yac NMiKyBaHHS Ta npodinakTukv
3aXBOPOBaHb CEPLIEBO-CYAMHHOI CUCTEMMU, 3MOSIKICHIX HOBO-
yTBOPEeHb. HelLonaBHo NokasaHo, LLIO MonicheHONM Yako TakoxX
CrpWsitoTb YTpaTi Macu Tina, | ToMy iX BKMK4akTb Y fobaBku
Ans cxyaHerHs [1]. Y pobotax [9,16] nosigomnsitots npo o-
CRiMKEHHS renaTtoToKCUYHOI Aji eniranokarexiny-3-O-ranary.

BcraHoBneHo, Lo aieTnyHi 4obaBku B piakin abo cyxii
chopmi (Ha BigMiHy Bif BOAHVX EKCTPAKTIB 3€MIEHOrO Yato, 5K
CMOXVBAIOTb K HAMOT) MOXYTb OYTW KOHLEHTPOBAHILLMMM,
a CKnap kaTexiHiB Ta iXHs CTPYKTypa MOXYTb BiApi3HATMCS
Bifl TPAAWLIHUX HACTOIB 3eneHoro Yar. Tomy 6ionoriyHo
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akTuBHi nobaskn (BAL) He MOXHa BBaxaTu Ge3neyHum
npoayKTOM BiAnoBigHO A0 nigxopy 6e3neku, ockinbku
BMSIMB EKCTPaKTIB 3eM1EHOro Yaro Ha pisHi 800 Mr enirano-
katexiHy-3-O-ranary/neHb B iHTEPBEHLHWX AOCHIMKEHHSX
BUKINMKaB NigBULLEHHS TpaHCaMiHa3 y CUpOoBaTLL KPOBI, L0
CBiAUMTb NPO NOLIKOMKEHHS NeviHk1. OTxe, BaxaHo 3aiic-
HIOBATUN KOHTPOIb SIKOCTI IETUYHUX OOABOK 3 EKCTPAKTOM
3€e1eHOr0 Yalo 3a KinbKICHAM 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 3eneHunx 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 3VIEHLLYBaTW BUPOBNEHHS akTUBHUX (hopM KucHIO (ADK).
XpOHiuHe croXuBaHHs KodeiHy nonerLuye oKUCRoBanbHUi
CTpec i NOMINLLYe PYHKLt0 MITOXOHAPIN Y AEsKUX Herlpo-
TOKCWYHMX cuTyaLlisix. [locnimKeHHs Ha Liypax nokasano,
Lo KocheiH 3MIHIOE OKMCMHOBaNbHWIA CTPeC i nocnabnioe
3anarneHHsi, BUKNWKaHe d-ranakto3on — CMonykoio, Lo
MOXe CMPUYUHWUTY CTapiHHSA MO3KY LypiB. Kpim Toro, Ko-
(eiH nigBuLLYE aKTUBHICTb FMyTaTioHy S-TpaHcdepasm Ta
iHribye nopyLueHHs MembpaHu epuTPOLMTIB Ta anonToa.
Bnnue kocheity Ha HeiipoaereHepaTVBHI po3naam AeTarnbHO
BMBYWITV NPOTSITOM OCTAHHBLOIO eCATUNITTS. [okasaHo, Lo
KodbeiH BnnvBae Ha naTodisionorito HempoaereHepaTUBHUX
poanagis, BKMtovatoun xsopoby Anblreiimepa, XBopoby
MapkiHcoHa, amioTpodhiYHMIA GiYHWIA CKepo3, XBOpPoby
XaHTiHrToHa Ta xBopoby Mavago—[xoseda [12].

Y [epxasHin ®apmakonei YkpaiHu MiCTUTbCA po3ain
«[LieTnyHi 0o6aBKM», 3rigHO 3 HUMM AieTUYHI aobaBky no-
BYHHI BignoBigaTy hapMo-TEXHOMOrYHMM BUMOram Ao A0-
30BaHMX (HOPM 3a BMICTOM BaXKNX METaNIB, 3anMLLKOBUMM
KiNlbKOCTSIMM NEeCTULMIB, 3a MikpoGionoriYHOW YNCTOTOH
[2,3,6-8]. Y dapmakonei CLUA 38 HasiBHa MoHorpadis
Ha JieTuyHy nobaBky 3 LekodeiHi3oBaHNM ekcTpaKToM
3eMEHOT0 Yalo, 3a SIKOK eKCTPaKT JIUCTS 3EMEHOr0 Yato
noBuHeH MicTuTi 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 3mory po3ainuty, ineH-
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TUQiKyBaTV Ta BU3HAYUTU KiMbKICHWIA BMICT YCiX KaTexiHiB,
SKi HasiBHi B ekcTpakTi [5]. Ane Liei aHaniTuyHuin MeTog Mae
HW3KY He[oniKiB: BMCOKa BapTiCTb 0bnaaHaHHs, notpeba y
BWCOKOKBanNihikoBaHWX crewiianicTax, BUKOHaHHS aHaniay
€ [JOBOMi TpMBaNuMm.

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
NNCTS 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 BU3Ha4eHHs
Cymw nonicheHoniB BUKOHaNM Ha cnekTpodoTomeTpi Specol
1500 (Analytic Jena AG, Germany). 3actocyBsanw nporpam-
He 3abe3neyeHHs WinASPECT®Spekol 2.3.

YCi pPO34YMHHUMKY, L0 BUKOPWUCTaHI NSt NPUrOTYBaHHS
CcvCTeM Ans XpomaTtorpadoyBaHHs, — MapKu «4..a.» Ta «X.4».

Metopuka sikicHoro TLLIX-aHanizy aieTMuHMX o6aBok
[13]. MopoLuok noapibHeHMx TabreTok AiETMYHUX f06aBOK,
ki gocnignny, NOBHICTHO PO34MHANKN B 96 % eTaHonMi, PO3HnH
instpyBanm B MipHy konby mictkictio 50,0 mn, goBoannu
00’em 96 % eTaHONOM [0 nosHauku. Ons ineHTudikauii
KaTexiHiB BMKOPWCTOBYBANM CCTEMY PO34MHHWKIB: TOMyorn-
aleToH-MypalwvHa kucnora (9:9:2), ans kodpeiny — etun-
alueTar-MeTaHon-amMoHiak 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 3aBOoBxk/ maibke 10 M.

Mg Yac gocnimKkeHHs QieTUYHUX 406aBOK Ha HAABHICTb
KocbeiHy MikponineTkoro 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 BiANOBIAHUMMU CyMillamu PO3YUHHUKIB,
xpomartorpadysanm BucxigHum cnocobom. Komm dpoHT
PO34YMHHUKIB MPOXOAMB Malike 8 CM, NNaCTUHKW BUAManm
3 Kamep, BUCYLLyBanu Ha noBsiTpi NpotaroM 30 XBUSUH.
[eTekTyBaHHs KaTexiHiB | kodeiHy 3aivicHioBanm B YP-cBiTni
32 JOBXVUHW XBUMi 254 HM. [Insi 0CTaTO4HOTO BUSHAYEHHS!
KaTexiHiB BUCYLLEeHi nnacTuHm 0bpobnsnu 1 % posumHom
BaHiNiHy y XNOpUAHIN KUCNOTI, ANs BU3HAYEeHHS Kodel-
Hy — CnoYaTky CyMILLLLIO piBHUX 06’'emiB eTaHomy 96 % i
0,1 M HCI, nicns 4oro 0bpobnsinu 1 % po34unHom rogy B
96 % etaHorni.

MeToauka BU3HAYEHHSI MaKCUMYMy MOTMIMHAHHA
eniranokartexiny-3-O-ranaty. [ins peectpauii Y®-cnektpa
roTyBany CTaH4apPTHWIA PO34MH eniranokartexiHy-3-O-ranarty
3 KoHUeHTpauieto 20 mkr/mi: 10,0 Mr eniranokarexiHy-3-ra-
niaTy BHOCUIM B MipHY konby micTkicTto 50,0 M posumHsnm
B HEBENWKiN KinbkocTi 96 % etaHony 1 foeoaunn 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 % eTaHONoOM [0 NO3HAYKN.

MeToauka BM3HaueHHS KinbKiCHOro BMiCTy KaTexi-
HiB y AieTMYHMX gobaBkax. [Ins BU3HAYEHHS KiMbKiICHOrO
BMICTY KaTexiHiB y ieTuuHin nobasui «Green Tea Extract»
6rmabko 0,20 1 (TouHa HaBaskKa) JiEeTUYHOI LOOaBKY MOBHi-
CTHO PO34mHANN Yy 96 % poauuHi eTaHony Ta dinsTpyBanm
B MipHy konby mictkictio 50,0 mn, noBogunu o6’em 96 %
€TaHOmMOoM [10 No3Hayky. 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 BHOCUM B MipHY Konby emHicTto 25,0 Mn, foBoaunmu 0b’'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 10 NO3HAYKM.

[ins BU3HaYeHHS KinbKICHOMO BMICTY KaTEXIHIB Y AIETUYHIN
nobasui «3enexnin var» 6nmabko 0,20 T (ToYHa HaBakka)
JieTYHOI f0OABKM MOBHICTIO PO3YMHSANN B 96 % pO34MHI
€eTaHony 1 insTpyBanu B MipHy konby mictkictio 50,0 mrm;
2,0 Mn oTpMMaHOro PO34KHY BHOCHIW B MipHY Konby MicTki-
cTto 25,0 MnigoBoannn 06'eM 96 % eTaHONOM [0 NMO3HAYKM.

£k koMNeHcaLiiHUi po3yuH BukopucToByBann 96 %
eTaHon.

BmicT cymu kaTexiHiB y nepepaxyHKy Ha eniranokare-
XiH-3-O-ranart y gietnyHin pobasui «Green tea extracty y
Mr (X) pospaxoByBanu 3a (hopmyrioH:

T

Ax m, % 50 x 50 x 25 x 5 x 1000 x 100 x m_
X=

A, xmx1x 10 x 50 x 50 x (100 — %son.)

BwmicT cymu kaTexiHiB y nepepaxyHKy Ha eniranokare-
XiH-3-O-ranar y fieTnyHin fobasLi «EkcTpakT 3eneHoro
yaton y Mr (X) pospaxosyBanu 3a hopMynoro:

T

Axm; x50 x50 x5 x 1000 x 100 x m_
X=

A, xmx1x50x50x (100 - %Bson.)
BwmicT cymu kaTexiHiB y nepepaxyHKy Ha eniranokare-

XiH-3-O-ranar y gieTnuHin gobasLi «3eneHuii yamy» y mr (X)
po3paxoByBanu 3a (hopmyroto:

Axm x50 x25x5x1000 x 100 x m
X: cpT

A, xmx1x50x50x(100 - %Bson.)

fAe: A —onTn4Ha rycTMHa A0CIAKYBAHOTO 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 — eniranokarexiHy-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 AieTnyHux 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 3eNeHOro Yato

fietnyHa po6aeka Maca ekcTpakTy 3eneHoro yato Cyma kaTexiHiB (%) wopao 3asBneHoro BMicTy
B OAHi f030BaHii hopmi, Mr B OAHiN fo30BaHii dopmi BA[

«Green Tea Extract» 100
«EKCTpaKT 3eneHoro yato» 200
«3eneHni yaitn 31,25

146,80
39,50
89,6

Takox obuncnunmu cymy BMICTy KaTexiHiB Ha macy
€KCTPaKTy NUCTS 3eMEeHOro Yalo, LU0 HaBeaeHa B IHCTPYKLT
[10 AieTUYHUX A0OAaBOK.

MigrotoBka TWX nnactuH. MNepen BUMKOHAHHAM
TWX-aHanidy nnactuHkm «Copbdin MTCX-AP-A-YO»
(TY 26-11-17-89) po3pizanu Ha BignoBigHi po3mipu i ne-
pen BUKOPUCTaHHSAM aKTUBYBaM B CYLUMIIbHIN Lwadi npu
100-105 °C npotsrom 1 rog.

MpuroTyBaHHA cTaHJApPTHOrO PO34MHY eniranoka-
Texiny-3-O-ranaty ana TLIX. 0,010 r (ToyHa HaBaxka)
eniranokatexiHy-3-O-ranary nomilianu B MipHy konby Ha
50,0 mn, po3unHsnm B 96 % etaHoni Ta goBoaunu o6’em
96 % €TaHONOM [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 % eTaHONOM 40 NO3HAYKY.

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,
ki 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 — eTunaveTar-metaHon-amoHiak 25 % (85:10:5)
(«Copbpin MTCX-AD-A-YO»). 3a unx yMOB kaTexiHn Ta
kodbeiH YiTko po3ainsoTbes. [ns BUABMNEHHS PEYOBUH Ha
Xpomarorpami BUKOPUCTOBYBaNM AETEKTYBaHHS B YO-CBITNi
npu JOBXMHI 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 YePBOHI CMYTU 3 BENN-
unHoto Rf = 0,451 Rf = 0,61 (Ha piBHi aHanoriYHmnx cmyr
eniranokatexiHy-3-O-ranary 1 enikatexiHy BignoBigHo).

KodeiH y gieTnunnx gobaskax, Lo BUBYANM, MICTUBCS
y CNiAoBKX KifbKOCTSX, Ha Xxpomartorpami YiTko igeHTn-
(hikoBaHa nuLwe cmyra CTaHOAPTHOMO PO34MHY KOeiHy
3 BenuymHoto Rf = 0,43. [Ins 0CTATOYHOMO BU3HAYEHHS!
HasIBHOCTI KOgpeiHy BUKOPUCTanu po34mH iogy, nicns npo-
SIBMEHHS CNOCTepirany KOpUYHEBY CMYry CTaHZAPTHOMO
PO34KHY KOETHY Ta CrifoBiI KiNbKOCTi KOETHY.

KinbKkiCHWIA yMICT kaTexiHiB BM3Ha4anu MeTogoM
cnektpoghoTomeTpii 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
MOrMUHaHHS eniranokarexiHy-3-O-ranary. Lle caiguuTb npo
Te, WO BiH € OCHOBHUM KOMMOHEHTOM Ceper, KaTexiHiB y
JieTNYHUX JobaBKax 3 EKCTPAKTOM JIUCTS 3EMIEHON0 Yato,
Lo BuBYanm (puc. 1).
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3a pesynbratamy JOCMIAKEHHS, CyMapHa KinbKiCTb
KaTexiHiB y nepepaxyHKy Ha eniranokarexiH-3-O-ranaty
B «Green Tea Extract» ctaHoBuna 146,80 + 1,36 mr, B
«EkcTpakTi 3eneHoro yaro» — 79,00 + 0,88 mr, «3eneHo-
My yai» — 28,00 + 0,75 mr. Micnsa nepepaxyHKy Ha Macy
EKCTPaKTY NCTS 3eMEeHOro Yato CyMapHa KiSlbKiCTb KaTexiHiB
craHosuna 146,8 %, 39,5 %, 89,6 % ans «Green Tea
Extract», «EkcTpakTy 3eneHoro yawo», «3eneHoro yawoy»
BiAnoBigHoO (mabn. 1, 2).

06roBopeHHsA

3rigHo 3 MoHorpadieto ®apmakonei CLUA 38, aexodeini-
30BaHWIi eKCTPaKT JIMCTS 3ENIEHOTO 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
JieTMYHMX 000aBOK He HaJaBanu XoAHoi iHdhopmaLlii npo
CYMapHUI YMICT KaTexiHiB abo nonidyeHONMbHMX CronyK.

Y mieTmyHux gobaBkax 3 eKCTPAKTOM JIUCTS 3eMEHOro
yato, ki MM JOCTIANMMN, CYMapHUIA YMICT KaTexiHiB CTaHo-
BuB B 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 CMOMyK. Takox HeobXigHO 3BEpHYTU yBary, Lo
BMICT KaTexiHiB y «Green Tea Extract» geluo 3aBuleHuit,
a ue Moxe OyTu NoB'si3aHo 3 A0AaBaHHSIM [0 EKCTPaKTY
3€eM1EHOT0 Yato eniranokartexiH-3-O-ranaty Ans nigBULLEHHS
AHTVOKCWMAAHTHOI akTBHOCTI Liboro BALy.

3a pesynbraTaMmu SiKICHOrO aHanidy Ta 3rigHo 3 iH-
CTPYKLUI€0 [0 AieTM4HUX [06aBOK, XOAEH i3 BUPODHMKIB
Ha YnaKoBLji Y B IHCTPYKLT He BKa3aB, LU0 BUKOPUCTAHO
[eKodeiHi30BaHWI EKCTPAKT NINCTS 3eMEHOTO Yato.

BucHoBKH

1. BUKOHanmM SKiCHWM i KiNbKICHWIA aHani3 aeskux
rpyn BAP Tpbox fieTu4HMX [06aBOK 3 eKCTPaKTOM NnCTS
3€M1EHOT0 Yalo.

2. BcraHoBunu, wo pietuyHi gobaskn «Green Tea
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MeTa po6oTu — focnignTy 3aranbHi NPUHLMNM MEAMKaMEHTO3HOT Kopekwii eHaoTenianbHoi AucdyHKLl Ta ixHi 0cobnnBOCTI y XBOpUX Ha
XPOHi4He 0BCTPYKTUBHE 3aXBOPIOBAHHS fEreHb.

B 0CHOBI po3BUTKY XPOHIYHOTO 0BCTPYKTVBHOTO 3axBoproBaHHs! nereHb (XO3JT) — nesHi TpurepHi hakTopu Ta NaToreHETH HI NPoLEcy (XPOHIYHE
3anareHHst HU3bKOi IHTEHCMBHOCTI, OKCUEATUBHIIA CTPEC, eHAOTENianbHa ANCHYHKLIN), SiKi € CNINbHUMM ANst HU3KW iHLLIX NaTONOrYHIUX Npo-
LieCiB, LLIO MPW3BOANTL [0 PO3BUTKY CUCTEMHMX No3anereHeBux edekTis i komopBigHux cTaHiB. OcobnmBoi yearv 3acnyroBye eHaoTenianbHa
[AMCEyHKLIS, SIka 3yMOBITHOE NepezyCiM ypaxeHHs CepLEBO-CyaVHHOI cucTemm. Tomy cyyacHe nikysaHHs XO3JT, kpim 3aTBepmMKEHIX NPOTOKO-
namu npenaparis, Mae CynPOBOMKYBATMCS BIPOBAMKEHHAM TPMBAMWX NPOrpam BeAEHHS XBOPYUX 103a NepioaoM 3aroCTPeHHs 3 000B'A3K0BUM
BKITHOYEHHSIM MEAVKAMEHTO3HOT KOpeXLi eHaoTenianbHoi ancdyHKLi, sika 6 HeraTBHO He BrinuBara Ha nepebir OCHOBHOTO 3aXBopoBaHHS. HuHi
BiOMi NpenapaTy pisHUX hapMakonorivHKX rpyn i3 MO3UTVUBHAM BMAMBOM Ha (PyHKLIOHANbHWIA CTaH eHOoTeNito. 3-OMiX HUX MeavKaMeHTH,
LLI0 KOMMEHCYHOTb AedDiLT eHAoTeNianbHUX penakcytounx hakTopie, MaTb NPSIMUIA BINMB HA PELLENTOPY EHAOTENiK, CTUMYITIOIOTL aKTUBHICTL
eHpoTenianbHoi CMHTETA3M oKkeuay a3oTy, 3anobiraioTh i MesiaTopiB, siki 3yMOBMIOKOTL eHAOTENiaNbHY AUCHYHKL, PETYIOKTL 3ropTaribHy
cucTeMy KpoBi, 3abeaneqyioTb 3axucT MemopaH KNiTuH eHaoTenito abo BNnMBatoTb Ha Pi3Hi NATOreHETYHI NaHK OCHOBHOTO 3aXBOPHOBAHHS
(3ananbHui npoLec, iMyHHiI NOpYLLEHHS!, Anchio3 TOLLO), LLO 0NoCepeaKoBaHO CrPUSIE 3VIEHLLIEHHHO NMPOSIBIB AUCKYHKLIT eHgoTenito.

BucHoBkwu. [MposigHa ponb eHpoTeniansbHoi AncdyHKLii y hopmysarHi komopbigHoi natonorii npu XO3J1, Hacamneper ypaxeHb cep-
LIeBO-CYAMHHOI CUCTEMM, BU3HAYAE HEOOXIQHICTL KOMMMEKCHOTO NikyBaHHS TaKWX XBOPWX, BKMKOYaKUu 3acobu kopekuii eHaoTenianbHoi
AucyHKLT, 0coBnMBO Y TpMBaNMX MporpamMax BEAEHHS MaLjieHTiB No3a NepiofioM 3aroCTpeHHsl. 3Baxatoun Ha CknagHi MexaHismu
chopmyBaHHs eHaoTenianbHoi AncdyHKUii, Bubip 3acobis ii kopekuii Mae yTv nepcoHidikoBaHUM i BpaxoByBaTy 0cobnmeocTi nepebiry
OCHOBHOTO 3aXBOPIOBaHHS Ta CeKkTp 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 — uccnenosarh obiume NMPUHLMMLI MEAUKaMEHTO3HOM KOPPEKLMM SHAOTENNANbHOM AUCEHYHKLMM U X OCOBEHHOCTH Y
BOMbHBIX XPOHUYECKOV OBCTPYKTUBHOI BONE3HBIO NETKMX.
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B ocHoBe pa3BuTys XpoH4ecKoit 06CTpyKTBHOM 6onesHm nérkux (XOBJT) nexat onpesneneHHble TpUrrepHble hakTopbl v NaToreHeTuYeckue
MpOoLECChI (XPOHUYECKOE BOCNANEHIe HU3KOI MHTEHCMBHOCTY, OKCUAATUBHBIN CTPECC, 3HAOTENUanbHas AucdyHKUms), obLume ans pspa
ApYrvX NaTonornyeckux NpoLEeCCoB, YTO BEAET K Pa3BUTUIO CUCTEMHBIX BHEMErOUHbIX ahdekToB 1 koMopOuaHbIx cocTosHuA. Ocoboro
BHVMaHWS 3aCNyX1BaeT 3HAOTENManbHas AMCHYHKLNS, KoTopast ONpenensieT Npexae BCero NopaxeHne CepaeyHO-COCYANCTON C1CTe-
Mbl. [oatomy coBpemeHHoe neveHre XOBJT, kpome YTBEPXKAEHHBIX MPOTOKONaMW NPenapaToB, JOMKHO CONPOBOXAATLCS BHEAPEHNEM
BONrOCPOYHBIX MPpOrpaMm BeaeHns BonbHbIX BHE neproga 060CTpeHuns ¢ 0653aTenbHbIM BKIIOYEHEM MEAUKAMEHTO3HON KOpPEeKLM
SHLOTENWAaNbHON AUCCYHKLMK, KOTOPas HETaTUBHO HE Brinsina Obl Ha TEYEHWE OCHOBHOTO 3aboneBaHus.

/A3BeCTHbI Npenapathl pasnuyHbIX apMaKonoru4eckiX rpynn C NONOXUTENbHLIM BIIMSHUEM Ha (YHKLIMOHAMNBHOE COCTOSHUE SHAOTENMS.
Cpeay HiX MeMKaMeHTBI, KOTOPbIE BOCTIONHSIOT AEULIAT SHAOTENMANbHLIX PENaKCUpYHOLLIMX (aKTOPOB, MMEIOT MPSMOE BUSHUE Ha
PeLenTopbl SHAOTENNS, CTUMYMMPYIOT aKTUBHOCTb SHAOTENMANLHOM CUHTETA3bl OKCAA a30Ta, MPeaynpexaatoT AeiCTBIe MeauaTopos,
06YCOBNMBAIOLLMX SHAOTENMANbHYI0 ANCHYHKLMIO, PETYNIPYIOT CBEPTLIBAIOLLYIO CUCTEMY KPOBM, 0BECTIEUMBAIOT 3aLUMTY MeMBpaH
KINETOK SHOOTENMS UMW BANSAIOT HA PasHbIe NaTOreHETYECKIE 3BEHbS OCHOBHOTO 3a60rMeBaHIs (BOCMANMTENbHbIIA MPOLIECT, UMMYHHbIE
HapyLLEeHWs,, ANCOMO3 U T. f1.), YTO KOCBEHHO CNIOCOGCTBYET YMEHBLLEHMIO NPOSIBNEHNI AUCHYHKLAM SHOOTENMS.

BoiBoabl. KnioyeBas ponb 3HAOTENManbHOI AuctyHKUMM B hopMm1poBaHmun komopbuaHoii natonorim npu XOBJT, B nepsyto o4epeab
MOpaXeHWi CepeYHO-COCYANCTON CUCTEMBI, OMPeAenseT HeObX0AMMOCTb KOMMIEKCHOTO JTeYeHMs Takix 6OMbHbIX C BKIIOYEHNEM CPEACTB
KOppeKLn 3HAoTennanbHoOM ANCyHKLMM, 0COBEHHO B [ONFOCPO4HbIX MPOrpaMMax BeAeHUs NaLMeHToB BHe nepuoda 06ocTpeHus.
YyuTbiBas CNOXKHbIE MEXaHU3MbI POPMUPOBAHNS SHAOTENMANBHON ANCHYHKLNM, BHIGOP CPEACTB €€ KOPPEKLINM AOMKEH ObITb NEPCOHN-

(HULMPOBAHHBIM C YYETOM BCEX OCOBEHHOCTEN TEYEHUS! OCHOBHOTO 3aBoneBaHus 1 criekTpa koMopBuaHoi natomnoruy.

Bigomo, 110 3 BikoM Y 1iofen, ki CTpaKaatoTb HA XPOHIYHE
o6cTpyKTHBHE 3axBoptoBaHHs nereHb (XO3J1), 36inbLuy-
€TbCA KiNbKICTb XPOHIYHUX 3aXBOPIOBaHb, NATOreHETUYHO
MoB’si3aHnx abo He3aneXHWX OfvH Bif 0gHOro. Y ¢haxoBii
niTepatypi Ha NO3HAYEHHS LibOr0 SBULLA BUKOPUCTOBYIOTb
TEPMiHM «KOMOPOIAHICTbY (i3 nat. co — pasom, morbus —
xBopoba), «nonimopbigHicTb» abo «CymyTHI 3aXBOprOBaH-
Ha». Ocobnneoi yBarv notpedytoTb KOMOPOIAHI CTaHu, Lo
MOB’si3aHi 3 OCHOBHOK MaTororietd ChinbH1MK hakTopamm
puanky i/abo naToreHeTUYHNMK MexaHiamamu, po3BUTOK
AKWX 36iraeTbCA B Yaci 3 OCHOBHWUM 3aXBOPOBaHHAM [1-4].
HaibinbLL gocnimkeHUMK € KniHivHi BUNaaKkM noeaHaHHs
XO3/ i3 cepLeBo-CyaMHHUMI NATONOTISIMU: TiNEPTOHIYHOK
XBOp06OH0, iLLEMIYHOK XBOPODOKD CepLs, CEPLEBOI Heo-
CTaTHICTI0, EHAOKPUHHMM Ta MeTaboMIYHNMI 3aXBOPIOBAH-
HAMK (LlyKpOBUIA [jiabeT, OXMPIHHSA), — a TakoX NaTonorisaMm
HUPOK i NeviHkm [1,5-8].

Y pasi BCTAHOBMEHHS CMiflbHOI NAaTOreHETUYHOI NaHKK
Takux pisHMX xBopob crif Hacamnepes 3BepHyTH yBary Ha
YLWKOPKEHHS! eHA0TENIanbHOro Wwapy cyauH. Bigomo, wwo
XOBJ1 — natonorivHuii NPOLIEC, SKWI TiNbKWA NOYNHAETLCS
3 ypaxeHHsi OPOHXO-NereHeBoi cCTeMM, @ Hapani cynpo-
BOAXXYETbCS no3anereHesumMm nposisamu [1,9,10]. B ocHosi
LIbOrO SIBYLLIA — B3AEMOMOB'A3aHi NATOTEHETWNYHI MEXaHI3MM:
CUCTEMHUIA 3ananbHWA MPOLEC HU3bKOI IHTEHCWMBHOCTI, EHO-
TenianbHa AncyHKLUIS, okenaaTueHui cTpec oo [5,10,11].

Merta poboTu

Jocnignty 3aranbHi NPYHLMNM MeaYKaMEHTO3HOI Kopekuji
eHpoTenianbHOI AMCAYHKLIT Ta TXHi 0COBMMBOCTI y XBOPUX
Ha XpOHiYHe 0BCTPYKTVBHE 3aXBOPHOBAHHS NEreHb.

HwHi BCTaHOBNEHO, LU0 GiNbLIOCTI XPOHIYHUX BHYTPILL-
HiX 3aXBOPIOBaHb NPUTAMaHHW CUCTEMHMIA 3anasibHWA Npo-
LIEC HM3bKOT IHTEHCUBHOCTI, SIKWIA, Ha BiAMIHY Bif rocTporo
npoLiecy, He NMPW3BOANTL A0 OLYXaHHS, @ Ma€ MOCTiNHWIA
NOBINbHWA Nepebir B opraHiami, MOCTYNOBO YLLKOLXYHOUM
CTIHKM CYAWH i 3yMOBMIOYM PO3BUTOK eHZoTenianbHol
anceyrkuii (ELQ) [12-14]. MposananbHi mMegiatopw, sk
BUAINATLCS KNITUHAMM EHAOTENIH, NOTEHLLIIOKTb CUCTEMHI
e(eKTN 3 HaCTYMHUM YLIKOZKEHHAM Pi3HWUX OpraHis. Y
Bunaaky po3sutky XO3J1 cninbHi TpurepHi hakTopm, Sk-0T
KyPiHHS1, T2 HU3Ka NaTOreHETUYHUX MEXaHI3MIB (CUCTEMHMIA
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3ananbHuin NpoLiec, OKCUAATMBHUIA CTPEC) 3YMOBIIOKTh
NiaTPUMaHHS XpOoHiYHOT GpOHX00BCTPYKLT Ta NOB'sA3aHOI 3
HEH0 MIMOKCIi, a TAKOX PO3BUTOK TPUBAIOI BA3OKOHCTPUKLT
CyamH GpOHXONEereHeBOi CUCTEMM, MPUCKOPEHHS KPOBOTOKY,
NiOBULLEHHS TPAHCMYPanbHOrO TUCKY N TOHYCY CyaOWH i3
MOLLKOZXEHHSIM EHOO0TENI0, HEKOHTPOMNbOBaHOK Nponide-
paLlieto eHOoTenioLMTiB Ta aABEHTULIINBHOrO Lwapy, rinep-
nnasieto cTiHok aptepion [10,15]. TobTo cnovaTky BuHUKae
eHpoTenianbHa AMCYHKLIS CyanH Maroro kona KpoBoooiry,
L0 3yMOBIIOE MIABULLEHHS CYAVNHHOTO OMOPY, 3HKEHHS
€MacTUYHOCTI Ta NPYXHOCTI CYAMHHOTO Kapkaca [16].

3rofioM HasBHICTb Y CUCTEMHIN LIMPKYNALT XBOPUX Ha
XO3J1 kniTvH 3ananeHHs Ta NpoykoBaHWX HUMY Npo3ananb-
HWX MeZiaTopiB Ha TN OKCMATUBHOTO CTPECY NPU3BOANTB 10
3ararbHOro MOLUKOMKEHHS eH0TENit0 CYVH i3 NiABULLEHHSAM
npogayKuji eHgoTeniHy Ta TPOMOOKCaHY, SiKe CynNpOBOLKYETb-
CS1 CyOAVHHM PEMOAENIOBAHHSAM, aKTUBALIEHD PEHIH-aHTIOTEH-
31H-anbA0CTEPOHOBOI CUCTEMU Ta PO3BUTKOM Hacamnepes
komopOigHoi cepLieBo-cyauHHoi natonorii [16,17]. Tomy B
6inbwocTi nauienTiB i3 XO3J1 He3MiHHUMU CynyTHUKaMK
OCHOBHOTO 3aXBOPIOBAHHS CTaKOTb aTepoCKIEepos, iLlemiyHa
xBopoba cepLs, apTepiarnbHa rinepTeHais, AVCLUMPKyNsTopHa
€eHuechanonarisi, a rofoBHi NPUYYHY iXHBOT CMepTi — iHdhapkT,
iHCynbT Ta apuTmii [1,18].

3rigHo 3 pexomeHzauismu GOLD, ontumanbHum Bu-
6opom Tepanii xsopux Ha XO3J1, 3okpema i 3 cynyTHLO0
kappioBackynsipHoto naronorieto, € kombiHaLis 6poHxoni-
TUKIB TPMBanOi il — M-XoniHONITUKIB i B,-aroHicTiB, a TaKkox
iHransuiHMX rnokokopTukocTepoipie [1]. OgHak Ais umx
iHransAuinHYX Npenaparis CNpsMoBaHa Nepeaycim Ha 3MeH-
LLIEHHS! OCHOBHIX CUMMTOMIB 3aXBOPtOBaHHS 3 6oKy GpoHXo-
NereHeBoi CUCTEMW, MPUTHIYEHHS NOKANBbHOTO 3ananeHHs y
BpoHxax, ane Mae crabkui BNVB Ha 3ararbHi NaToreHeTUYHi
MEXaHi3MW, SK-0T MOLUKOmKeHHs eHpoTenito [19,20]. Kpim
TOrO, 3aCTOCYBaHHS aroHicTiB 6eTa-peLienTopis i TeodiniHy
MOX€e 3yMOBMOBATW PO3BUTOK apUTMIN i3 MOCMIIEHHSAM
rinokcemii, o nornubntoe Baxkicts EX [1,21].

Tomy nepcnekTyBI YCMLLHOMO KOHTPOSHO 3a nepebirom
XO3J1 nonsratoTb He TirnbKu B KOPEKLT MOro KMiHIYHMX cumn-
TOMIB, ane 1y po3B'sa3aHHi Npobnemu yCyHeHHs CUCTEMHOTO
XPOHIYHOTO 3ananeHHs Ta NoB'A3aHoi 3 HUM eHOTENianbHOI
AMCYHKLUIT Ans 3anobiraHHs po3suTKy KomopbigHoi nato-
norii [10,15,18].
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JlikyBaHHs eHpoTeniansHoi ANCHYHKLUIT nepeaycim Mae
BKITO4ATM MOAMADIKALLjH0 CIOCOBY XMTTS, LLO NOMSrae B YCYHEHHi
LUKIINMBIX 3BYOK, 30KpEMa KypiHHS, afiekBaTHOMY 30inbLUeHH
(hianyHOI aKTMBHOCTI (CniewianbHi nporpamu nikyBanbHoi dis-
KynbTypu), OOMEXEHHI BXVBaHHS Cori Ta Kopekwjii Macy Tina
[22]. 3HWKeHHs piBHSA Mpo3ananbHUX LATOKIHIB, LIBMOKOCTI
MynbCOBOI XBUITi, PUMOHOCTi apTepiii Ha Tri Pi3yHIX TPEHYBaHb
CBiAYMTB NPO MOXIMBICTb BNNMBATY 32 JOMOMOTOI0 TPEHYBASTb-
HWX BMpaB Ha CUCTEMHi e(DEKTU 3aXBOPIOBAHHS, LLO NOPSA,
i3 BUKOPWCTaHHAM MEAVKAMEHTIB € BaXMBUM i HEOBXioHM
thakTopoMm y nikyBaHHi Takvx naujieHTis [22,23].

Kpim Toro, 3a HasiBHOCTI noegHaHoi natonorii abo
pU3nKy ii POPMYBaHHS y XBOPUX i3 XPOHIYHOIO BPOHX006-
CTPYKLj€l0 B0 CTaHOapTHOrO NikyBaHHs Tpeba foaasaty
CYNYTHIO eHAOTENIONPOTEKTOPHY MEAMKAMEHTO3HY Tepaniio
[18,24].

Huhi Bigomi npenapatu pisHux hapMakororiyHuX rpyn is
MO3NTVUBHWM BNIMBOM Ha (DyHKLOHamNbHWiA CTaH eHOOTEN0.
CnpsiMoBaHICTb iXHbOI Aji BKMtouae: 1) NonoBHeHHs aedoiuuTy
eHpoTenianbHUX penakcyluux daktopis abo x npsaMui
BM/IMB Ha PELIENTOPY eHAOTENIHD; 2) CTUMYNALLiO aKTUBHOCTI
eHpoTenianbHOi CMHTETa3) oKcuay asoTy (yHiBepcanbHoro
Basoaunararopa); 3) 3anobiraHHs Aii MeaiaTopis, WO 3y-
moBnioloTh E[l; 4) perynsuis roptanbHOi CUCTEMI KPOBI;
5) 3axucT memBpaH KniTUH eHZoTENito; 6) onocepeakoBaHe
3MeHLWeEHHS npossiB E[] yepes BNnuB Ha pisHOMaHITHI
NaToreHeTUYHI NaHKM OCHOBHOIO 3aXBOPIOBaHHS (hakTopu
PO3BUTKY 3ananbHOro NPOLECY, iMyHHi NOpYLLEHHS, Anchios
Towo) [13,25].

3 Bitommx rpyn npenapartis 6e3nocepenHiM eHgoTenio-
MPOTEKTOPHUM BMIIMBOM XapaKTEPU3YHOTLCA Taki:

— 3aMiCHi OpraHiYHi NPOTEKTUBHI eHAoTeNianbHi pe4osu-
HW (aHanorv npocTaumkiHy) [26-28];

— CENeKTUBHI aroHICTU peLenTopiB NPOCTaLMKIiHY Ta
HiTpoBasoaunaratopu [29];

— CTUMYMSTOPW CUHTE3Y €HOOTEHHUX EHAOTENianbHUX
Ba304MnaTaropiB (CTUMYNSTOPK PO34MHHOI ryaHinaTuukna-
3an) [30-32];

— iHribiTopn abo aHTaroHiCTM eHpoTeNianbHUX Ba3o-
KOHCTPUKTOPIB (aHTaroHicTM eHOOoTEeNiHOBMX peLenTopis
[33]; inribiTopu dhocdogiectepasn 4 i 5 tuny [34]; iHri6i-
TOPW aHrioTeH3WHNEPETBOPOBaNbHOrO hepMeHTy [35,36];
6nokatopu peuentopiB aHrioteHauHy |l [37,38]; iHribiTopu
if-kaHaniB cuHycoBoro Byana [39,40]; aHTaroHicTh KanbLito
[41]; B-appeHobnokatopu [42,43]; iHribiTopn TpomMBOKCaH-
CWHTETa3N | TPOMOOKCaHY);

— [lesarperaHTy i aHTUKOarynsHTV (HU3bKOMOMEKYNAPHi
renapuHu B NOeAHaHHI 3 BapdapnHom) [18,25];

— MembpaHoNpoTeKkTOpyW (CTaTUHM, oMera-3-noni-
HEHaCUYeHi XMPHI KUCNOTK, eceHuianbHi docdoninian)
[13,20,44-46];

— [loHaTopyu okeuay asoTy (L-apriHiH) [47—49];

— MeTaboniyHi npenapaTy, aHTMOKCUAAHTY Ta npenaparu
30MoCcepeaKoBaHOI0 Aieto (eHTepOCopOEHTW ANns BUOANEHHS
€HOOTOKCUHY, renaTonpoTeKTopy, MPOBIOTV KM, iIMyHOMORYNS-
Topu Towo) [50,51].

Bubip npenapary, 4o3yBaHHs, TpUBANICTb NikyBaHHS Ma-
t0Tb ByTW CyTO iHAVBIYaNbHUMM, 3aNEXHO Bif 0cobnNMBOCTEN
nabopaTopHux nokasHwkiB naieHTa [51].

AHarnorv npocTauyKriiHy Ans nepopanbHOro 3acTocyBaH-
HS — BIIHOCHO HOBI Npenapatu. Bigomo, Lo npocTauukniH
BMpODNSAETLCS NepedyciM eHaoTenianbHUMKI KIiTMHamMy Ta

BUKIMKAE MOTYXHY Basogunartawito CyauH opraHiamy [26].
Kpim Toro, BiH € HaCUMbHILIUM eHOOreHHUM iHriGiTopom
arperauii TPoMGOLWMTIB, MA€e LMTOMPOTEKTOPHY 1 @HTUMPONi-
theparvieHy aii [27]. penapar inonpocT — XiMiYHO CTabinbHUiA
aHanor nNpocTauukniHy AN BHYTPILHbOBEHHOMO, Nepo-
panbHOro M iHranAuinHOrO BBEAEHHS, WO € HaA3BMYaiHO
BaXKIMBUM [151 MOXTMBOCTI CENEKTUBHOTO BMAWBY HA CyOUHM
OpoHX0-nereHeBoi cucTemu [26,28].

CeneKTVBHI aroHiCTX peLenTopiB NPOCTaLUMKNIHY Ans
nepopanbHOro 3acTOCYBaHHS, Ha BigMiHy Bif BnacHe
aHanori npocTauukmiHy, — akTUBHI MeTaboniti, a Tomy
XapaKTepu3ytoTbCs CyTTEBOK TPOMHICTHO LLIOAO peLenTopiB
npoctauukniHy. OauH i3 NpeaCcTaBHUKIB LOTo Knacy — npe-
napat cenekcunar, kUi XapakTepusyeTbCs BUPAXKEHILLIMM
Ba3oaunaTaTopHUM edhekToM NOPIBHSHO 3 aHanoramu npoc-
TaLVKIIHY, CNPUSIE 3MEHLLEHHO rinepTpodii CyANHHOI CTIHKM
nereHeByX apTepin i NpaBoro LunyHo4ka [29].

BigaHaunmo, Lo MeamkamMeHTU, Siki BAKOPUCTOBYHOTD Y
niKyBaHHi NepBUHHOI NereHeBoI rinepTeHsii, He pekoMeHA0-
BaHi ANs NawieHTiB i3 BTOPUHHOK NereHeBoto rinepTeH3ieto,
KoTpa po3BKHynacs BHacnigok nporpecysanHs XO3/1 [1].

[lo cTUMynsTOpiB CUHTE3y €HOOreHHUX eHpoTenianb-
HWX Ba304MNaTaTopiB Hamnexarb npenapaTu-CTUMYnSTopu
po34MHHOI ryarinatuvknasn (plLl), ska e peuentopom eH-
porenHoro Basogunaratopa NO. Piouuryar — noku eguHuii
3apeecTpoBaHuii NPEACTaBHUK knacy cTumynstopis plL.
Po3unHHa ryaHinarumknasa — Knto4oBuii (DepMeHT, Lo nig
BnnvMeoM NO CuHTe3ye LMKMiYHUIA ryaHo3uHMOHobocdaT
(urM®) [30]. urM® — curHanbHa Mornekyna, ska perynoe
6inbLUicTb chisionoriyHmx i naTogisionorivyH1X peakLil CyamH,
30KpeMa BUKIMKAE Basogunatalito BHACMIZoK penakcadii
rnagKoM 30BMX KNITUH CepedHboro Luapy CYAWHHOI CTiH-
Kk, iHribye nponicepatito, ibpo3 i sananeHHs [31,32].
Piouuryat mae noaBiiiHWI MexaHiam Aii: no-nepiue, cnpusie
niaeuLLeHHto0 GiocuHTesy UIM® wnsxom npsiMoi cTumMynsi
pr'L, nogi6Ho go NO i He3anexHo Big HbOrO, Mo-Apyre, pio-
uuryaT nigsuilye YytnmeicTb plLl 4o eHOoreHHoro okeuay
asoTy wnsxom crabinisavii 38'asky NO-pI'Ll. BigHoBneHHs
npupogHoro metaboniyHoro wnsxy NO-prLU-uMM® suknu-
kae 3binbleHHs npogykuii urM®. 3pathicTb piouuryaty
CTUMyntoBaTh cuHTe3 UMM® B ymoBax AediuuTy okcuay
a30Ty — iCTOTHa nepeBara Haj npenapatamut iHwux rpyn [31].

3-nomix iHribiTopiB @60 aHTaroHICTiB eHpoTenianbHUX
Ba30KOHCTPUKTOPIB Halibinblu BUBYEHUMM Npenapatamut 3
MOTYXHO 0Ka30BOK 6a3010 € aHTaroHICTV peLenTopiB Ao
eHpoTeniny-1. EHgoTeniH-1 xapakTepusyeTbest NOTYXHAM
Ba30KOHCTPUKTOPHUM i MiToreHHuM BrinveoM [10,11]. OguH
i3 MpeACTaBHMKIB LbOro Knacy npenapatiB — 603eHTaH,
SKUIA KOHKYPEHTHO GroKye peuenTopu eHpoTeniHy-1, He
3B'A3YH0YMCh 3 IHLLMMI PELIENTOpaMm, 3HUKYE OMip CUCTEM-
HWX | NEreHeByX CyauH, WO NPWU3BOAWTL [0 MiABULLEHHS
cepueBoro Bukuay 6e3 36iMnbLUEHHS 4acToTh CepLeBux
CKOPOYeHb, BHACTIZOK YOro BiAOyBaEThCS NOKPALLEHHS Ne-
reHeBOI reMOoAVHaMIKK, SMEHLLEHHS 3aULLKV Ta MIABULLEHHS!
BUTPMBASIOCTI Nif Yac hi3nyH1X HaBaHTaxeHb [33].

IHri6iTopu docdopiectepasu-4 (OLE-4) — we oguH
MPEACTaBHVK rPyNy @HTAroHICTIB EHAOTENianbHUX Ba30OKOH-
cTpukTopiB. Y xBopux Ha XO3J1 ofHieto 3 Ko4oBUX NaHoK
HaraTorpaHHOro 3ananbHoro mpowecy € came gocdoai-
ecTepasa-4, ska perynoe Metaboniam LMKNIYHOro afeHo-
3uHMoHodhocdaty (LAMO) y kniTuHax, wo 6epyTb yyacTb y
3anansHomy npoueci [34]. Mopsa i3 npurHiveHHsM ycix a3
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3ananeHHst npu iHridysanHi ®LIE-4 cnocTtepiratoTb TakoxX
3pOCTaHHS MMOK0303anexXHOI CekpeLji IHCyMiHY 1 MOCUMEeHHS
ninoniay. HanGinbLu BXvBaHWIA Npenapar Liei rpynu — podry-
minact [21,34]. LLoneHHe 3acTocyBaHHs podhnyminacty B
103i 500 mr/po6y cnpusie 3MEHLLIEHHIO KiNbKOCTi peLmanBsiB
XO3My xBopuX i3 YaCTUMM peLmanBaMi B aHamHesi, Bipo-
rifHOMY 3pocTaHHI0 06'eMy (POPCOBaHOrO BUAKXY 3a NepLuy
CeKyHJy Ta NOKPaLLEHHI0 NoKa3HuKiB SkocTi xuTTa 3a COPD
Assessment Test (CAT) [21].

Ockinbku perpecy AUCGYHKLUIT eHAoTenNi cnpuse
Hacamnepeq TpuBana Hopmaniaauis piBHS apTepianbHoro
TUCKY, OOHE 3 NPOBIAHMX MiCLb B Ti KOPEKLT HANeXuTb aH-
TUrinepTeHanBHUM 3acobam. OnTManbHUMKU CydacHUMu
aHTUrINEPTEH3MBHUMY NPEnapaTamu, Lo MOXyTb BUKOPUCTO-
BYBATMCA Nif Yac NikyBaHHst xeopux Ha XO3J1 i3 6yab-skoto
CYNYTHLOK NATONOTIEN, € iHMBITOPY aHrioTEH3NHNEepeTBO-
ptoBanbHoro depmeHTy (IAM®), agxe iXHE 3acTOCyBaHHS
He BUKNMKaE HebaKaHNX 3MiH Yy BYrMEBOAHOMY, MinigHOMY
0OMiHax, piBHi Ce4oBOI KUCNOTK. IATD 3MeHLLYHOTL NPosiBN
iHCYNiHOPE3UCTEHTHOCTI, NO3UTUBHO BMAMBAIOTL Ha AeskKi
MOKa3HWKY reMoCTagy, NiABMLLYIOTb BMICT TKAHUHHOTO aKTy-
BaToOpa MnasMiHOreHy Ta 3HKYI0Tb piBeHb WOro iHribiTopa
[35]. BasogunatatopHi edhekti, aHTUNponidepaTBHi, Ba-
30MPOTEKTOPHI, AHTUCKNEPOTUYHI BNAcTUBOCTI IAM® MoxHa
NosiCHUTY 3anobiraHHAM PO3LLENNeHHs BpaauKiHiHy, Sk €
MOTYXXHUM CTUMYNSATOPOM BWBINbHEHHS eHAOTeNin3anex-
HWX Ba3ofunaTaTopHuX (hakTopis (oKcug asoTy, daktop
rinepnonsipu3adii Ta npoctaumknit) [36). Yce ue Bu3Havae
nposigHe Micue IAMN® cepen BigOMWX rpyn rinOTEH3UBHUX
npenaparis [35,36].

Mpu3Hayatoum nikyBaHHs, HeobxigHO nam’aTati: B
nerensix xBopux Ha XO3J1y BenwKili KiNbKOCTi yTBOPHOETLCS
aHrioTeHauH |l — NOTYXHWIA Npo3ananbHUn aKkTop, SKUA
BMYBaE Ha EHAOTENIOLMTI NEreHeBnX Kaninsapis, CTUMYIHo-
toun cekpeuito ®HIM-a, 11-8 Ta I/1-6, O 3yMOBMOE CUHTES
QHrIOTEH3MHOrEHyY B MEYiHL 3 3aMUKaHHAM XWBHOrO Kona.
Tomy iHWa rpyna aHTWUriNepTeH3NBHWX npenaparis, Lo
3aCTOCOBYHOTb 3a HasBHOCTI E[] i XpoHiuHOro nereHeBoro
cepus (XJIC) y xeopux Ha XO3J1 Ha Tni 6a30Boi Tepanii, —
@HTaroHICTW peLenTopiB aHrioTeHaunHy I, ski 3yMOBIOTbL
3HIKEHHS BMICTY Y KPOBI CyAUHHO-eHAOTeNiansHoro hakTo-
pa pocTy (Cnpusie NOTOBLLEHHKO CTiHKV CYAUH) i NABULLYIOTL
eeKTUBHICTb NikyBaHHS [37].

[ocniopxeHHs e(heKTUBHOCTI 3aCTOCYBaHHS Y XBOPUX
Ha XO3J1 npenaparty Ui€i rpynu TenmicaptaHy nokasanm
3pOCTaHHS TONMEePaHTHOCTI A0 (i3NYHOT0 HAaBaHTAXEHHS 3a
AaHyMn Npobu 3 6-xBUNKMHOK X0AbOOK, NO3NTUBHY AVHa-
MiKy 3MiH ninigHoro criektpa kpoBi [52]. MoeaHaHHs IAMD
(TenmicapTaH) i3 GriokaTopoM KarbLiieBKX KaHasiB amnoau-
MiHOM Aia€ 3MOry OTPUMAaTK AOAATKOBI NIENOTPONHI edhekTy
Ha3BaHMX aHTUMNEPTEH3MBHUX Npenaparis, Ski NONArakTb
Yy BIpOriAHOMY 3HWXEHHI piBHS Mapkepis eHgoTeniansHol
ANCAYHKUIT: eHpoTeniny-1, sP-cenekTuHy 1 aare3nBHWX
monekyn [38].

Ha gymky fesikux JOCTiLHWKIB, HACTYMHUM HanpsiMOM
kopekuii E[] y xsopnx Ha XO3J1 moxe By 3acTocyBaHHs
iHribiTopis if-kaHanis cuHycoBoro By3na (iBabpaauH), ki (kpim
BMIVBY Ha CUHYCOB BY30M) 30aTHi MOKPALLYBATH NOKA3HIKN
CUCTOMIYHOI Ta AiacToniYHOI (YHKUii NpaBoro LUMyHOYKa,
reMoAnHamiky B Mariomy Kori kpoBoobiry, piBeHb eHaoTe-
niHy-1 niasmm KPOBI, He BNAMBaOYM Ha CTaH GpOHXianbHOI
npoxigHocri [39,40].
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Mpenapatamu Bubopy B nikysaHHi E[l Ta ATy navieHTis
i3 XO3J1 € Takox GriokaTopu KarnbLieBIX KaHasiB (aHTaroHICTH
KanbLito). Y pesynsrarti iX 3aCTOCYBaHHS PO3LUMPIOKTLCS
apTepii He TiNbKW BENUKOTo kora KpoBoobiry, ane i manoro,
Lo cnpusie Kopekuil nopyLUeHb NereHeBoi reMoguHaMiku
Ta 3MEHLLIEHHIO NPOSBIB AUCPYHKLIT NpaBux BiAginie cepus
[41]. OpraHonpoTekTMBHa Ais aHTArOHICTIB KanbLito nonsrae
B 3anobiraHHi Y1 CnoBiNbHEHHI PEMOAENOBaHHS CYAMH, LU0
MPOSIBNSETHCS 3HKEHHSAM XXOPCTKOCTI CYANHHOI CTiHKY Ta Mo-
ninLWeHHAM eHaoTenii-3anexHoi Basoaunaradii. HanoinbLu
BWBYEHUI NPELCTaBHUK L€l rpynu aHTUriNepTEH3NBHIX
3aco6iB — amnoauniH [38,41].

Motpeba y npusHaueHHi B-GnokaTopiB nauieHTam i3
XO3/1 i cynyTHIMK 3aXBOPHOBAHHAMMW CEPLEBO-CYANHHOI
cuctemu 3aexay Oyna B noni 3opy kniHiuucTie [42]. Bigo-
MO, WO Ui npenapati MOXYTb MOripLyBaTi GpOHXianbHy
MPOXIAHICTb YHACMIAOK BMNMBY Ha B,-peLentopu GpoHxis.
BapTo 3ayBaxuTy, LU0 3aCTOCYBaHHS Cy4aCHIX CENEKTUBHUX
[-BriokaTopiB y HW3bKKX i CepeaHbOTEPANEBTUYHNX A03aX
3a3BWyYail He BMNMBAE Ha NOKa3HUKW (yHKLLT 30BHILLHBOMO
AuxaHHs [42], ane BigbyBaeTbCs 3abe3neyeHHs KOHTPOM0
piHa AT npoTarom 24 rog i NoninweHHs eHgoTeniansHoi
yHKuii cyauH [43]. Ha oymky feskux gocnigHukis, B-6roka-
TOPY MOXYTb MaTy CNPUSTAVBMIA BB Ha XxBopux Ha XO3/1
(ocobnmeo B naLlieHTiB rpynu B), LU0 3yMOBMEHO 3aXMCHO
Ji€to Ha cepue Ta NprU3BoanTb A0 36iMbLUEHHS NOKA3HMKIB
TpMBAnoro BuxmMBaHHs! xBopux Ha XO3J1 [41].

3Baxatoum Ha 3ryLLeHHs kpoBi, xsopum Ha XO3J1 gouins-
HO MpU3HaYaTV TaKoX ie3arperaHTHy Tepanito. Mpenapatom
Bubopy y xBopnx Ha XO3/T yBaxatoTb knonigorpens, no3bas-
NeHnin NobiYHMX Ail, WO NpuTamMaHHi aueTuncaniumnosii
kucnoTi, sika 6rokye BUpobneHHs TpombokcaHy A2, cnpsiMo-
BYO4M MeTaboniaM apaxigoHOBOI KUCHOTH B Gik yTBOPEHHS
NeNKOTPIEHIB, 30aTHUX BUKNMKaTK GpoHxocnaam [25].

lMopsig i3 fesarperaHTamy LIMPOKO BUKOPUCTOBYIOTL i
aHTUKoarynsHTy Tepanito. Y pobori B. M. 3onotHuuskoi Ta
cnisaer. [18] focnimxeHo Brnue 6asucHoi Tepanii XO3I1 (orno-
[Aartepon + TioTponito 6pomia), Lo noeaHaHa 3 CynoAeKCcMaoM
(NpvpoaHWA Npenapar i3 rpynu NPSMUX aHTUKOArynsHTIB —
iHribiTopiB (hakTopa X 3ropTaHHs KpoBi, AW 3aCTOCOBYHOTH
i napeHTeparnkHo, i NnepopansHo) B fobosii fosi 500 J10
(minonpoTeiHninasH1X OaMHNLL) N0 ABA MICAYHI Kypeu Ha
piK 7151 XBOPYIX i3 cepenHbo-Tshkkum nepebirom XO3J1 (rpyna
B), no fBa YoTupumicsYHi Kypeu Ha pik y pasi Baxkoro XO3/1
(rpyna D). Take nikyBaHHs! CNpusie MOMIMLWEHHI KPOBOOKIry
B NEreHsiX, 3HWKEHHIO TUCKY B NEreHeBiit apTepii Ta 3MeH-
LUeHHto piBHs MapkepiB E[ (eHpoteniny-1, VEGF-A (vascular
endothelial growth factor A), sVCAM-1 (soluble vascular cell
adhesion molecule-1), P-cenexTuny) [18].

3acnyroBye Ha yBary Takox rpyna metaboniyHmx npe-
naparis, LU0 YWHATb MeMOPaHOMPOTEKTOPHUIA BNNUB Ha
eHporeniii. OpHe 3 3aBaaHb MeTaboniuHoi Tepanii — ransmy-
BaHHS OKUCTIEHHS! XVPHUX KUCTIOT i 3anobiraHHs yTBOPEHHIO
IXHIX HEZOOKMCNEHMX hOPM, a TaKOX 3MEHLLEHHS NPOsiBIB
OKCMAAHTHOrO CTpecy WNAXOM CTUMYNALii aKTWBHOCTI
aHTUOKCUAAHTHUX (ePMEHTIB i 36iNbLUEHHS KiNbKOCTI Mpu-
poaHux aHTuokenaanTie [13]. Hacamnepen BapTo Haseatn
CTaTUHY, WO Hanexartb A0 3acobiB NepLUoi MiHii NikyBaHHS
avcninigemin, Cnpusiiodn 3HKEHHIO BMICTY NninonpoTeisis
HW3bKOT LLINBbHOCTI Ta 3aranbHOr0 XonectepuHy [44-46,53].
YJeHi Bigkpuau e i NNeoTponHi edhekTn CTaTuHIB, SK-0T
QHTUNPOTEONITUMHWN, aHTUOKCUAAHTHWN, aHTUKOAryMsHT-
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HWN, aHTWUaHTHAMBHUIA, aHTUILLEMIYHUIA, aHTUarperavinHui, a
TaKOX MpOTM3anasnbHui Ta imyHomopyntoBanbHuii [13,45,54].
Came 3aBAsikv NpoTu3anansHOMY, iMyHOMOZYMHOBarnbHOMY
11 @aHTMOKCUAAHTHOMY edekTam CTaTWHW BNAMBAKOTb He
TiNbKX Ha CTaH CyOMHHOI CTiHKW, ane i Ha nepebir 3axeo-
ptoBaHb BpoHXxonereHeBoi cuctemu. Tak, nig fieto CTaTuHIB
ranbMyeTbCS YTBOPEHHS Mpo3ananbHuX LMTokiHiB (PHIT-a,
I11-6, I11-8), C-peakTBHOrO NPOTEIHY, 3HUXKYETLCS CTYMiHb
iHGbinbTpaLii HeTpodinamn nereHis, iHridyloTbCS NpoLecu
(hibp0o30yTBOPEHHS B NETEHSIX, 3HMKYETLCA 3anarbHa Big-
MnoBiAb Ha nereHeBy iHekuito [44].

3'ABUNMCA LaHi OO0 NO3UTUBHOMO edIEKTy CTaTUHIB
y xeopux Ha XO3J1, ski KypsiTb TIOTIOH, LLNSIXOM BNKBY Ha
LeheKTHUIN anonTo3 HEMTPOQINIB Ta anbBEONSAPHUX Makpo-
haris, L0 NPOSIBNSETLCS CMOBIMbHEHHSM MPOrPECyBaHHS
nereHeBoi HedoCTaTHOCTI. MiATBEPMKEHO, WO Y XBOPUX Ha
XO3M I1'i lll cTagpiit nig BNAMBOM KOMMMEKCHOTO MiKyBaHHS
3 BWKOPUCTaHHAM CTaTWHIB BinbyBaeTbCcA HopManisayis
ninigHoro Npodinto, NOKa3HMKIB rrikeMii, 3pOCTaHHS PiBHA
3aranbHux T-niMounTIB, HaTypanbHUX Kinepis, 3HWKEHHS
ekcnpecii MOHOHyKneapamu Monekyn aaresii (CD54) Ta ak-
TuBaLitHMX Mapkepi (CD25), BmicTy C-peakTusHoro binka
[20,45]. Kpim TOr0, MOPIBHSHO 3 rPYMOK0 XBOPWX, SiKi HE OTpu-
MyBar CTaTWHW, CNIOCTEpiranyt 3HKEHHS! PiBHS CMEPTHOCTI,
L0 NOB'A3aHa 3 CepLieBO-CYANHHUMI 3aXBOPIOBAHHAMM Ta
NEereHeBoko rinepTeHsieto [46].

Bapto Big3HauunTH: BiZOMOCTI LLOA0 3aCTOCYBaHHS CTa-
TUHIB y XxBOpMX Ha XO3J1 goBoni cynepeynyai, OCKINbKM Aesiki
QBTOPM BKA3YtOTb TiNbK Ha BiCYTHICTb HETAaTUBHOTO BNMBY
Ta 3HWXKEHHSI PIBHS AESKUX CMPOBATKOBWX Mpo3anasibHuX
thakTopis (C-peakTnBHOrO NPOTEiHyY, iHTEpreikiHy-6), Lo He
€ [OCTaTHIM ANS 3HWKEHHS PU3NKY | PIBHS CMEPTHOCTI Bif,
cepLieBo-CyanHHIX 3axBoptoBaHb npu XO3J1 [53]. 3saxatoun
Ha Le, B ocTaHHix nepernsigax GOLD He pekomeHaoBaHe
BMKOPUCTaHHS CTaTuHIB y xBopux Ha XO3J1 6e3 BianosigHMX
koMopOigHmMX 3MiH i3 60Ky cepLeBo-CyanHHOI cucTemm [1].

[oeoni nepcnektuHi B nikyBaHHi E[l npenapatu Ha
OCHOBI L-apriHiHy — eK3oreHHoro JoHaTopa a3oTy okcuay
NO [47]. TonosHMIn MexaHiam Aii nonsrae B nepucepuyHin
Basogunaradii, noninweHHi MikpoLumpkynsuii, metaboniamy,
MOCWUINEHHI penapaTuBHUX MPOLECIB, 3MEHLUEHHI SBULL
HITPO30MBbHOTO ¥ OKCUOAHTHOTO CTPECIB | 3ananeHHs, cnpu-
STNUBOMY BMIMBOBI HA BINKOBWWA, XWPOBMIA | BYrmeBoaHWIA
06OMiHW, NigBuLLEHHI cekpeuii iHCyniHy [48]. BukopucTanHs
L-apriHiHy B koMnnekcHoMy nikyBaHHi xBopux Ha XO3/1,
L0 NOEAHAHE 3 MiNepTOHIYHOK XBOPODOLO, MPOTArOM TPHOX
MICALB CNPUSIE 3HKEHHIO PiBHS eHAoTeniHy-1y cupoBaTLi
kpoBi (p < 0,05), noninLweHH:o dyHKLiT eHAOTENII, NiABULLEH-
Hi0 iHaekcy TidbdHO, MOTEHLiOBAHHIO aHTUTINEPTEH3NBHOI
Tepanii, NeBHOMY BiJHOBMEHHIO GpOHXianbHOI NPOXiAHOCTI
Ta CTPYKTYPHO-(PYHKLIIOHaMNbHUX MOKA3HMKIB CEpLs, a OTxe
Mag€ NO3UTUBHWIA BMIIUB Ha AKICTb XUTTS [49].

OcTaHHiM Yacom 3pocna YacToTa AOCTigKeHb (yHKLji
HUPOK y xBopux Ha XOS3J1, OCKiNbKK 3anyYeHHs1 HUPOK 3y-
MOBITIOE MOCUIEHHSI NO3anereHeBnx KOMopBifHUX NposiBiB
XO3J1. OcobnvBy 3aLlikaBneHICTb BUKIMKAE DOPMYBaHHS Y
xBopux Ha XO3]1 Tak 38aHOr0 kapgio-peHo-MyrnbMOHaNbHOTo
CMHAPOMY AK KOMBiHaLLii 0BHOYaCHOMO MOPYLLEHHS (yHKL
HWUPOK, NereHb i cepLeBo-CyaNHHOI cucTeMn BHacnigok EJ
[55]. Oeski pocniaHvkyM [OBOAATD, WO NPSMUIA BNAMB Ha
MaToreHeTNYHi KOMMOHEHTW KapaiopeHarnbHOro CUHAPOMY
mae Bitamit D. Tak, BitamiH D2 — npsimuit iHriGiTop cuHTe3y

PeHiHy B KOKCTarnoMepynsapHoMy anapati HUpOK, ranbMye
nponidhepaviito rnagkvx M's3iB CYAUH HAPOK, MPUTHIYYe aK-
TWBHICTb NpO3ananbHoro SAepHoro aktopa TpaHCKpunLi
kanna bi (NF-uB), unM nosiCHIOETLCS 3MEHLLEHHS PIBHS Lin-
PKYITHOKHOrO aHrioTeH3nHy Il i, BignoBiAHO, MEHLL BUpaXeHa
aKTUBHICTb PEHiH-aHrOTEH3UH-anbh0CTEPOHOBOI CUCTEMMU
Ta npossie E[ [56]. Ha nigcTasi Lboro aBTopy BBAXAKTh
BiTamiH D Mapkepom nepebiry kapaiopeHanbHOro CMHAPOMY
npu XO3J1, a Takox TepaneBTU4HOIO MILLEHHIO B NiKyBaHHI
Taknx XBopux [56].

Y GOLD octaHHbOro nepernsigy Bru3HaveHa Heobxia-
HICTb YTOYHEHHS AaHWX LLOAO NaToreHeTYHoI poni Aediuuty
BiTamiHy D y xBopux Ha XO3/1 yHacnigok posbixHocTen
pesyneTaris gocrigxeHs [1,57].

OTxe, BU3HaHO HeobXiaHiCTb kopekwii E[l sik nposigHoro
thakTopa po3BuTKy KOMOPBIAHMX ypaxeHb CEPLIEBO-CYANHHOT
cuctemm y xsopux Ha XO3/1. OpHak, He3Baxatoum Ha YNCTeH-
Hi JOCMIMKEHHS, Ui NUTaHHS 3annLWaTbCs AUCKYCIMHUMM,
OCKiNbK/ OTPUMaHi AaHi YacTo CynepeynvBi Ta He JakTb
3MOrU CchOPMYNIOBATH HiTKi KPUTEPIT LLOAO NPU3HAYEHHS Tiel
4v iHLWOT rpynu Npenapartis Ans kopekuii EM, wo symosntoe
HeobXigHICTb NPOLOBXYBATH AOCTIMKEHHS.

BucHoBKU

1. MpoBigHa ponb eHpoTenianbHoT AncyHKLITy hopmy-
BaHHi komopOigHoi natonorii npu XO3J1, Hacamnepen ypa-
XeHb CEepLEeBO-CYANHHOI CUCTEMMU, BU3HAYAE HEOOXiaHICTb
KOMMIEKCHOTO MiKyBaHHS TaKNX XBOPWX, BKMHOYao4M 3acobm
kopexuji eHpoTeniansHoT ancdyHKLii, 0cobnmeo y Tpusanmux
nporpamax BeeHHs NaLlieHTiB No3a NepiogoM 3aroCTPEHH.

2. 3Baxaroun Ha ckragHi MexaHiamm hopMyBaHHS eHA0-
TenianbHoi aucdyHkuii, Bubip 3acobis ii kopekwii Mae ByTn
nepcoHigikoBaHnM i BpaxoByBaTh ocobnumeocTi nepebiry
OCHOBHOTO 3aXBOPIOBAHHS Ta CekTp komopbigHoi natonori.

MepcnekTMBM NopanbLLIKMX AOCHIMKEHb NONSAralTh Y
po3pobreHHi MeTogjB KOpeKLii eHaoTenianbHoT AMCHyHKL,
BPAXOBYKUM KOHKPETHI MaToreHeTu4Hi ocobnmeocTi ii pos-
BMTKY Ta CriekTp koMopBigHOI NaTonorii B KOXHOIO navieHTa.
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MeTta po60oT1 — npoaHaniaysaTi BiOMOCTI HayKOBOI NiTepaTypu, y3aranbHUTK CyqacHi NOrnsaau Ha XipypriyHe nikyBaHHs Tyby-
NAPHUX rpyaent |l Tuny Ta BUSIBUTY NPUYMHW HE3aL0BINbHUX Pe3ynbTaTiB.

Ty6ynsipHi rpyau HanexaTb 40 BPOMKEHUX ManbgopmaLliii Cnomny4HOi TKaHWHK, Lo NPosBRsoTbCs B nybepTatHOMY nepiodi Ta
BUKIIMKAOTb YAMANWIA NCUXOMOTiYHMIA AMCKOMAOPT Y XiHOK. BinbLUiCTb aBTOpIB Bif3HauatoTb, Lo || Tun TyBynsipHoi rpyai € Hano-
LUMPEHILLMM MiJ, Yac 3BEPHEHHS NALLIEHTOK Y KMiHiKy ANs BUKOHaHHSA KoperyBanbHoi onepalii. Kopekuis Il Tuny — pekoHCTpyKTUBHa
onepaLlisi, Lo XapakTepu3ayeTbCsa HU3KOK TPYAHOLWIB. 3aBAaHHs Takoi onepalii nonsrae He Tinbku Y CTBOPEHHi 06'eMy HIKHBOTO
nontoca rpyai B pasi oro aediunTy, ane iy opmyBaHHi HaAiNHOro Yoxna Ans iMniaHTa npy purigHoCTi BACHUX M'SKUX TKaHMH,
3abe3neyeHHi PIBHOCTI KOHTYPY HVKHBOTO MOMoCa.

HwHi 3anponoHoBaHo 6araTo xipypriyHux METOAVWK ANs BUPILLEHHS LiMX 3aBaaHb, sk-0T C. Puckett i M. Concannon (1990), L. Ribeiro
(1998), E. Muti (1996), A. Mandrekas (2003) i cyuacHi moaudikaLii, HabysatoTb nonynsipHOCTi METoAVKM NinodiniHry TyBynspHoi
rpyAi, NpoTe BCi BOHW MatoTb HU3KY HELOMIKIB.

BucHoBKuM. Brcokuin piBeHb yCKNaaHEHb i BIACYTHICTb yHIBEpCanbHOT METOAMKM Kopekuii TyBynsipHux rpyaen Il Tuny 3ymoBntooTh
HEeoOXiAHICTb YOOCKOHANEHHS 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 UTEpaTyphl, 060BLLUTL COBPEMEHHBIE BIMTIsAbI Ha XUPYPryeckoe neveHme
TyGynspHoi rpyam Il Tuna 1 yCTaHOBUTL NPUYMHBI HEYAOBNETBOPUTENBHBIX PE3YSILTATOB.

Ty6ynsipHas rpyab OTHOCUTCS K BPOXAEHHBIM Manb(opMaLysiM COeANHUTENBHON TKaHW, NPOsiBNSieTCs B ny6epTaTHOM nepuoae
1 BbI3bIBAET BOIbLLON NCUXONOrMYECKIA IVCKOMAOPT Y XKEHLLUMH. BOMbLIMHCTBO aBTOPOB OTMEYAHOT, YTo Il TVN TYGYNSipHON rpy-
[V SIBMSIETCS CaMblM PacrpoCTpaHEHHbIM Mpy 0GPALLIEHUN MaLMEHTOK B KIMHWKY [l BBIMOMHEHWS KOPPUIMPYHOLLEN onepaLiym.
Koppekuusi |l Tna — pekoHCTPYKTUBHAs OmepaLmsi, KoTopas XapakTepusyeTcs psaoM CrokHOCTe. 3afada Takoi onepauum
3aKmnYaeTCs He TOMbKO B CO3AaHNM 06bema HYDKHEro Nontoca rpyav npu ero aeduuumTe, HO 1 B (YOPMUPOBaHUN HAAEXHOTO Yexra
ANs UMNaHTa Npy PUrMAHOCTM COBCTBEHHBIX MATKWX TkaHew, 0becnedeHn POBHOCTU KOHTYPa HIKHero nontoca. 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.

BriBoAbI. BbICOKMIT ypOBEHb OCMIOXHEHWI 1 OTCYTCTBUE YHUBEPCANbBHON METOAUKN KOppeKUuv TyBynspHoi rpyam |l Tuna oby-
CMOBMMBAOT HEOOXOANMOCTb COBEPLLIEHCTBOBAHWS XUPYPrYECKOTO NIEYEHNS 3TON NaToNormu.

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



CyuyacHa Ha3Ba aHoManii po3BUTKY «TYBYNsipHi rpyany» Mae
NaTUHCbKe NOXOMKEHHS, tuberous 03Havae BUNMHaHHS [1].
TepMiH BUKOPUCTOBYOTb HA MO3HAYEHHS YPXKEHHS! rpyaen
Bif MOsiBY O3HaK TyOynapHOCTi (chibpoaHe KinbLie HaBKOMo
apeonu npw rinonnasii MONOYHMX 3ano3 abo i30MbLoBaHii
apeonspHii NpoTpyasii) 4O PO3BUTKY rPKONOAIGHOMO BY-
MWHaHHS NapeHxiMn rpyai, (opMyBaHHS Meraapeonu Ta
NTO3y 3an03UCTOI TKaHWHU [2—4].

BinbLuicTb aBTOpIB KNacudikytoTb TyOyNsApHi rpyau sk
ManbopMaLii CNony4HOT TKaHWHK, LLO NPOSIBMSIOTHCS B
ny6eprartHomy nepiogi [5-8]. AHoManito giarHoCTyrTh No-
PIBHSIHO PifKO, BOHA XapaKTepK3yETbCS BYUCOKOK YacTOTOK
acumeTpii, € oaHo- uu ABobivHoI0 [9,10]. BinbLuicTb navjeH-
TOK MatoTb AeiLnT 06'eMy MOMOYHYX 3a5103 i GinateparnbHy
TyBynsipHy aecopmadito [6,11,12].

3a pannmu R. Somogyi Ta M. Brown (2015), 2 %
MawieHToK, ki 3BepTaloTbCs A0 Xipypra Anst NepBUHHOIO
€HOonpoTe3yBaHHs, MatoTb TyBynspHi rpyam [13]. Y cno-
ctepexeHHsx A. Mandrekas (2006) BusHayeHo, wo 3 %
onepaLii Ha MOMOYHUX 3ar03ax BUKOHYIOTb NaLieHTKaMm,
AKi MatoTb TyOynspHi rpyam [14].

Klinger M. i Muti E. BBaxatoTb L0 natonorito Bpog-
xeHoto [5,15]. Hemae fokasis, L0 NaTonoris cnpu4mHeHa
ekonoriyHnMu daktopamu [16]. € gymka, nos’sisaHa 3
HasIBHICTIO CIMEHWX BUNaAKiB, LLO NaTomnoris NnepeaaeTbes
reHeTn4Ho [5,17].

€ kinbka knacudikauin natonorii: 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-
iLUT HKHBOTO MeAianbHOTo KBaapaHTa; TvN || — 3BYXXeHHs
OCHOBY YA B NOEAHaHHi 3 AeiLMTOM 3a103UCTOI TKaHUHN
HWKHIX kBagpaHTiB; Tvn |l — nediunT 3ano3ncToi TkaHWHM
BCIX YOTUPLOX KBaAPAHTIB | 3BY)XEHHS OCHOBW rpyai 1y
TOPU3OHTAsIbHOMY, 1 Y BEPTUKANbHOMY HanpsiMax.

Y 2013 p. M. Costagliola [4] moguchikyBaB knacudika-
uito J. Grolleau, fogasium Tvn 0, SIKMA XapaKTepu3syeTbes
i3011b0BaHUM FPUXOMOAIGHUM BUMMHAHHAM apeonun Ta
HOpMarnbHot 6a3oto rpyai.

Ha xanb, maclwTabHi enigemionoriyHi gocnimKeHHs
BUNaZKiB TyOyNspHUX rpyaen 4oCi He 3aiicHunmn. ABTopy,
SIKi JOCTiDKyBanum NaTornorito, onucyBanu ChiBBiAHOLEHHS
TUNiB TYOYNAPHOI rpyAi, BUXOASYM 3 BIACHWX CrocTepe-
XeHb. BinbLuicTb LOCTiAHWKIB BU3HaYatoTh Il Tun TybynsipHoi
rpyai (3a knacudpikauieto J. Grolleau et al.) sik HarvacTiLwmi
Mg Yac 3BepHEHHS 1151 KopUryBanbHoi onepaLii. 3a saHumm
Javier Oroz-Torres (2014), nauieHTku 3 Tunom Il TyGynsipHoi
rpyzi 3BepTatoTbCs Y KNiHiKy vacTilue (54,76 %), Hix 3 Tvnom
[ 'un [l [6]. Y cnoctepexeHHsix A. Foustanos (2006) 50 %
nawjeHToK i3 TybynspHoto rpyaato marm tin Il [19]. Y go-
cnipxeHHi E. Delay (2013) 3apeecTpoBaHo 61 % naujieHTok
i3 TybynspHoto rpyaaio Tvny I [8], A. Kolker (2015) - 51 %
[11], a C. Silva-Vergara (2018) — 68,4 % [20].

KoxeH Bunagok TyGynsipHux rpyaen ocobnuemii. [Hkomnm
nig Yac ornsgy NauieHTK1 MOXHa BUSBUTY NuLLe ¢hibposHe
KinbLe HaBkomno apeonu. Lie moxe He TypbyBaTy XiHKy, sik
i HeBenmMKe BUMMHAHHS COCKOBO-apEONIiPHOrO KOMMIEKCy
(vn 0 3a M. Costagliola) [4]. Xipyprv Takox He HaparoTb
3Ha4YeHHs TakuM O3HaKam, are nig Yac pisHUX onepawin
BW3HaYalTb PUTAHICTb TKAHUH 3ano3u, NiABULLEHY Kpo-
BOTOUMBICTb, HEPIBHICTb KOHTYPY rpyai; Lie Npu3BOAUTL A0
CybONTYManbHOMO ECTETUYHOTO Pe3yrbTary.

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

YnepLue MeToamKy nikyBaHHS Li€i natonorii 3anpono-
Hyanm T. Rees i S. Aston y 1976 p. [21]. Bou onucanm
pagianbHi po3pi3n Ha 3aaHiN YacTUHI 3ano3u, 415 PO3LUK-
PEHHsI OCHOBW rpyfi i BUKOHYBaM KOPEKLLi0 Meraapeonu.

Y naujieHTok i3 Heenukium 06’emom 3anosm C. Puckett
i M. Concannon (1990) 3anponoHyBanu MeETOAMKY, ska
nonsirae y BUCOKIN ANCEKLT MONOYHOI 3ar03u B3AOBX Mu-
6oKoi hacuii Ta po3cikaHHi ii No 3aaHill NOBEPXHi YaCTKOBO,
3BEPXY BHU3, Yy KOCOMY HanpsiMi. HUxHIN knanoTb 3anoau
PO3ropTaeTbCs Ta YacTKOBO MOKPUBAE eHAoNpoTes (BCTa-
HOBMEHW Nif BENUKIA TPYAHA M'A3) Y HXKHBOMY NOSHOCI.
LLinsixom pemopentoBaHHs 3ano3u aBTopam B4anocs focar-
TV 3a[10BiNbHNX €CTETUYHUX pe3ynbTaTiBy 71 % naLieHTok.
Ane B iHLLINX XIHOK 3apeecTpyBanu Take YCKIaaHeHHs, Sk
noagiiHa cybmamapHa cknagka («double-bubbley), wo
notpebyBano noBTOpHOI kopekLii [22]. Ha pymky aeskux
aBTOPIB, METOANKA, 3 0AHOrO BOKY, AaE 3Mory cchopMyBaTy
3aro3nCTUiA KNanoTb JOCTATHLOMO PO3MIpY, LLOG NOKPUTK
iMMMaHT Y HWKHBOMY MOITIOC, @ 3 IHLLIOTO, CTBOPIOE PU3NK
MOpYLLEHHS KPOBOMOCTa4aHHs KnanTs Ta ioro atpodii B nic-
nsionepavinHomy nepiogi. Y BigganeHomy nicnsonepatii-
HOMY nepiogi Lie Moxe 3ymoBuTh edpekT «double-bubbley,
MPW3BECTU [0 HEPIBHOCTI KOHTYPY HKHBOTO Morkoca rpyai
Ta nanbnavji kpato imnnanTa [23].

[1nsi naLlieHToK i3 4oCTaTHIM 06’ €MOM TKaHWUH HUXHBOTO
nomtoca L. Ribeiro (1998) 3anponoHyBaB MeTOAWKY, L0
nonsirae B po3cikaHHi 3ano3u B ropu3oHTasbHiN NOLWHI
Ao dacuii Benukoro rpyaHoro M’'siza. BepxHin knanots,
LLIO XMBWTb apeory, 3 YaCTVHOKO 3ano3nCTOi TKAHWHN Mae
CTaHOBWTW Maiixe 1/3 3aranbHoro 06'emy 3anoau, a 2/3 —
HWDKHII KNanoTb, KPOBOMOCTAYaHHS SKOTO 3AINCHIOETLCS
IV, V, VI mbxpebepHumu apTepismin. Jani HKHIA knanoTb
3aropTarTh AOHK3Y HABKOMO FOPU3OHTANBHOI OCi, 3aMOBHI0-
1041 06’EM HVKHIX KBaZPaHTIB, LLIO BiaCyTHI. Kpali 3aropHy-
TOTO HUXHBOTO KNanTst ¢hikcyroTb 4o rnmbokoi chacuii [24].
lMoTpibHO BiA3HauMTK, LIO po3pobKa Liei METOANKN MPSMO
3anexarna Big ecTeTUYHUX ynogobaHb XiHOK (CTaHOM Ha
1998 p.), siKi BBaXanu 3a Kpalle mMatv rpyan HEBENuKOro
o6’'emy. Ane HuHi abcontoTHa BinbLUiCTb navieHTok Haxa-
10Tb 36inbLUMTY 06’'EM rpyaen pa3oM i3 PEKOHCTPYKTUBHOK
onepadieto. L. Ribeiro 3a3Hauae, Lo npoLieaypa gae amory
BUKOHATW BXVBINEHHS iMMNaHTaTiB cybrnaHaynspHo abo
cybMycKynspHO Yepes nepiapeonsipHuin pospis. Mpote
Lt MeToavMKa MoXe ByTW BUKOpUCTaHa NSt MiHiMarnbHOro
BiZICOTKA NaLiEHTOK, SIKi MatoTb 4OCTaTHI 06’eM 3a503m i
He GaxatoTb oro 36inbLUyBaTy.

XipypriyHa mMeToaumka nikyBaHHs TyOynspHoi rpyai 3
manum 06’eMoM MOOYHOT 3an03m 3anponoHoBaHa E. Muti
(1996). MeTtoaunka Ga3yeTbcs Ha Aeenigepmisauii pom-
6onoaibHOT AiNSHKK LWKipY apeonu Ta HMKHLOTO Nontca
rpyai Big cocka fo cybmamapHOi CKnagku 3 HacTynHUM
BUAINEHHAM 3an0o3MCTOro KnanTs 3 YaCTWUHK 3anosu,
O BUNMHAETbCA B apeony. [lani knanotb nigropTaioTb
BCEpeanHy, IiKCyloTb BHYTPILLHIMU LBaMM, CTBOPIOKOYM
ay6nikaTypy B HKHbOMY MOSOCI rpyai, A€ HasiBHUI fe-
iunT 06’emy. IMNNaHT ycTaHOBMIOOTL Cy6rmaHaynsipHo,
BVKOHYHOTb YLUMBAHHS apPE0SN Ta TKAHUH HKHBOTO MOMHo-
ca 3 hopMyBaHHSIM BEPTUKanbHOro pybus. ABTop onucye
3a00BiNbHI nicngonepaviini pesynstat [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 4yacTkoBiin Mobinisauii LeHTpanbHoI Ya-
CTVHM MOMOYHOI 3a1031 Yepe3 NepiapeonsipHuiA JocTyn,
BMBELEHHI ii B paHy, po3cikaHHi MOBini3oBaHoOi YacTuHU
HaBnin (LLob HiBentoBaTV PibPO3HE KinbLie) Ta PO3NOAINEHHI
il Ha MoBepxHi iMNMaHTa 3 MOXNMBOIO (hiKkcaLlieto 3amo3u-
CTOrO KnanTsi Yepe3LUKipHO Y NPOEKLLi HOBOI cyOGMamapHOT
cknagku. [ncekuito 3anosu aBTop BUKOHYE Tak, LU0 B
HWKHBOMY MOIIOCH 3anNnWAETbCs TiMbKU LUKIPHUA HOXOT.
OnepaLijto 3aBepLLYOTb LIMPKYMaPEONSpHO MacTONeK e
AN 3MeHLLeHHs meraapeonu. Metoguka A. Mandrekas
[iNCHO BUpiLLye BaraTo NuTaHb y KopekLii TyBynsapHoi rpyai,
30Kpema 3anobirae yTBopeHHto «double-bubble» wnsxom
po3cikaHHs hibPO3HOrO KiNbLisi Ta PEeMOAENOBaHHS 3aro3u.
Y 2003 p. aBTOp ONMCYE XOPOLLI CTETUYHI pe3ynbTatv B
ycix 11 npoonepoBaHuX NaLieHToK. AHanisytouu pesynsraTu
CBOIX gocnimkeHb Yepes 10 pokis, aBToOp onucye ycknag-
HEHHs1 KopeKLji TyOynsipHuX rpynei.

HannowmpeHilwmmu 3aranbHUMKU yeknagHeHHIMK
A. Mandrecas Beaxae Habpsikv Ta cuHLi. ABTOp Harono-
LUye: YCKIaAHEHHs! ICTOTHO BUPaXeHi 1 oYikyBaHi Maixe
B KOXXHOMY CrMOCTEepexeHHi, N noTpibHo 3a3ganerigb no-
nepemxaTy MaujeHTok, LLoO BOHW afeKBaTHO CMPUAHANN
Ui ycknaZHeHHs, Bneplue nobaymsLuy CBOI rpyau nicns
onepaLii. opmMyBaHHs remMaTomMm — TakoX LOBOMi MOLLK-
peHe ycKnagHEHHs!, TOMy aBTOp MiAKPECIHOE BAXIMBICTb
PETENbHOrO reMocTady, ane BBaXAae HEAOLiNbHUM BCTa-
HOBIMEHHS aKTVBHWX JPEHAXIB.

HacTtynHe ycknagHeHHs, Ha SKOMY KOHLEHTPYE yBary
aBTOP, — HEKPO3 LLKIpK B HUXHBOMY mostoci rpyai. MeTo-
Ivka noTpebye NiaLUKIpHOT AMCEKLIT B HUKHIA MOMOBUHI
rpyai, TOMy nig yac hopMyBaHHs! aeKkBaTHOTO LLKIPHOMO
4oxJ1a BaXXInmBe 3Ha4eHHst Mae TOBLLMHa KnanTs, obepeskHe
BWKOPUCTaHHS ENeKTPOHOXa. Takox Mg Yac BUCOKOI npe-
neKTopanbHOi AMCeKLii MoXXHa noLwkoamTh 4 i 5 MixpebepHi
HEPBM, LLO MOXeE NPU3BECTU [0 NOPYLUEHHS YyTNMBOCTI
COCKOBO-apeonsipHOro KOMMMEKCY.

ABTOp aHani3ye Takox pU3uK pO3BUTKY KancymbHOI
KOHTPaKTYpW y BifAaneHomy nicnsonepauiiHoMy nepiogi.
Ha 1oro aymKy, puavk po3BUTKY KarncynbHOI KOHTPaKTYpH He
GinbLLue TOro, Lo HAsBHWIA Nig Yac NEePBUHHOTO eHOONPOTe-
3yBaHHs1. KancynbHy koHTpakTypy (Baker Ill) A. Mandrecas
3apeecTpyBaB TiNbKK1 B OAHIET NaLieHTky 3 nicnsonepavin-
Hoto rematomoto [1,3,14,25].

HesBaxatoun Ha NO3WUTUBHI PUCK L€ METOAVWKK, [O-
CNimKeHHs, 30INCHEHI AesKUMKU aBTOpamu, NOKasylTb:
chopMOBaHi 3a03UCTi KNanTi He B YCiX BUNaAKax AalTb
3MOry BKPUTM HWKHINA MOMIOC iMNNaHTa, TOMY He 3aBXau
BOAETLCA hikCyBaTH iX 1O HOBOI CyOMaMapHOi CKazku.
OTxe, y BigaaneHomy nicnsionepaLiinHomy nepiofi BOHM
MOXYTb CKOPOYYBAaTMCS, LIO MPWU3BOAUTL 4O HEPIBHOCTI
KOHTYpPY HWXHBOTO Nostoca Ta nanbnadii imnnaxTa [23].

HaBeneHi metoauky € 6a3oBrMm B kopekLii TybynspHoi
rpyai. Mpotsrom ocTaxHix 10 pokiB aBTopK 30ebinbLLIoro
BLOCKOHanNBanu ofHy 3 Hux. Y poboti B. Kumar ysary
aKLEHTOBaHO Ha YCKMaAHEHHSIX, L0 BUHUKAKTb Micns
KopexkLii TyBynsipHOi rpyai 3a onucaHMMu METOAMKaMK,
AK-0T nicnsionepaviiHe PO3LUMPEHHS apeony Ta Hesago-
BiNbHa SiKiCTb py6UiB. ABTOp 3a3Havae, Lo HejocTaTHe
PO3CiYeHHs 3BYXyBanbHUX (PIOPO3HUX TSXKIB | HaAMIpHa
LUKIpHA OMCEKLis MOXYTb MPU3BECTU [0 HEAOCTaTHLO!

KOpeKLii 3By)XeHOT OCHOBU rpyAel i aediumTy 06’emy HUX-
HBOTO MOMKCa, OOMEKUTY PO3TATYBAHHS M'SKVX TKaHMH, LLO
BifOyBaETLCA Y BinAaneHomMy nicnsionepauiiHomy nepiogi
3aBAsKM iMNNaHTy. ABTOp BBaXae, LLIO BUKOPUCTaHHS Krarn-
TiB Yy NOEAHAHHI 3 €HOOMPOTE3yBaHHAM MOXE NPU3BOAUTH
[0 PO3BUTKY MOOAMHOKUX edhopMaLliil KOHTYPY HKHBOTO
nontoca rpyai, Lo narnbnykTbCs Ta BidyanisytoTbes vyepes
LUKipy. 3-nomix ycknagHeHb B. Kumar 3apeectpyBaB Takox
MOBTOPHE BUMWHAHHA 3an03n Yepe3 apeony, AUCTOHIlo
apeonu i «double-bubble» [16].

Y3sBLUKM 3a ocHoBy TexHiky C. Pucketti M. Concannon,
J. Oroz-Torres (2014) 3anponoHyBaB pemMofentoBaT 3a-
o3y TaK: BUKOHYBATU BUCOKY NPEneKTopanbHy ANCEKLt,
Lumpoko Mobinidyatu 3anosy, poacikati dacuito nosagy
3anosun pagianbHo i ikcyBaTh 3ano3ucTuii KnamnoTtb
Haf, eHOOMNPOTE30M OfHIEID YEPESLLKIPHOK MPOLLMBKOIO.
JlikyBaHHA OTprManu 26 nauieHTOK, 3apeecTpyBanu Taki
ycknagHeHHst: 7,14 % obcTexeHux Manu nicnsionepawiii
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
yepesLukipHot npoLumekoto. 3aranom 16,67 % nauieHTok
noTpebyBant NOBTOPHOrO XipypriYHOro nikyBaHHs [6].

Metoauky C. Pucketti M. Concannon B3sinu 3a 0CHOBY
Takox A. Kolker (2015) i A. Innocenti (2015). Aucexuio
HVXHBOTO MOITIOCA, 3aNMLLA0YM B HHOMY YaCTUHY MOIOYHOT
3anoan, BukoHye A. Kolker, npoBogsuu pagianbHi Hacivkm
3 BHYTPILLHBOrO BOKy CCHOPMOBAHOTO KOMMNEKCY TKaHWH
[11]. Le cTBOptoe ymoBM Ans iemisallii 3ano3ucToi Tka-
HUHW B HWXHBOMY MOMNtCi. ABTOP MOBIAOMMSE Npo ABa
BUNaZKV kancynbHoi koHTpakTypu (Baker IIl) i aBa BUunagku
3MiLLEHHs iMnnaHTa nicns kopekuii TyGynapHux rpyaei |l
TIMy, 3aranom npoonepysaBLUX 26 NALiEHTOK. YCKNaaHEeHHs
BMHVIKIIO B XIHOK, IKUM YCTaHOBWIM rnagki Kpyrii CUMiKoHOBI
iMnnaHTV cybnekTopanbHo. 3aranbHui piBeHb ycknaaHeHb
craHosmB 7,8 % [11]. Cxoxy MeToauky nponoHye A Innocenti
(2015). Bi po3ginsie napeHxiMy 3an03u HaBnin i 3 HKHBOT
YacCTVHM BUAINSE rMaHaynspHO-XMPOBUIA KNanoTb. IMnnaHT
BCTAHOBIIOE CyOMYCKYNSIPHO, @ HWKHINA MOMKC iMNnaHTa
BkpMBae cchopmoBaHum knantem [12]. Bpaxoytoun, Lo
B HWXHbOMY MOMHOC B pasi Liei natonorii cnoctepiralTb
(ibpos, KPOBOMOCTaYaHHS TAKOTO KNaNTs, Ha HaLl Nornsg,
CyMHIBHe. | x04a aBTOpY NPO Lie HE NOBIAOMIIAKOTh, € BENMKA
iIMOBIpHICTb NEpEeTBOPEHHS 3amnuLLKIB 3arosn Ha pybuesy
TKaHUHY Ta MOSIBY HEPIBHOCTI KOHTYPY HWXHBOTO Noroca
y BiadaneHomy nicnsionepavinHomy nepiogi.

[MigcymoBytoun HaiBigOMILLI METOAVKN KOpeKLji TyOy-
NSPHOT Tpy4i, MOXHA CTBEPXKYBATH, LU0 HUHI GinbLuicTb
aBTOpiB 06MPaloTb NepiapeonsapHUii 4OCTYN ANs KOpekLii
TyOynsipHux rpyaen |l uny [11,26). BiH onTumansHui came
QNS KopekLii TyGynsapHoi rpyai, 60 Aae MOXNMBICTL NOBHi-
CTIO KOHTpOIOBaTK Nepebir PEKOHCTPYKTUBHOI onepalyii.
Bkpali cknagHO BU3HAYNTU TOYHE PO3TaLlyBaHHs HOBOI
cybMamapHoi CkraZkv Micns KopekLii, ToMy JOCTyn Yyepes
Hei pobuTm gyxe puankosaHo. Kpim Toro, nepiapeonsipHuii
nigxia [4ae 3MOory BUKOHATV AMCEKLio Yepes mapeHxiMy
HWKHBOTO MOMntca rpyai v eeKTUBHO 3BINbHUTK il Bif
ibpO3HMX TAXiB.

OpHuM i3 HalvacTiWKX yeknagHeHb Nig Yac kopekuii
TyOynsipHWX rpyaei, Ha AyMKy AESIKUX aBTOPIB, € YTBOPEHHS!
«double-bubblex» [27,28]. Lle BinOyeaeTbcs TOMy, WO Nig
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yac onepadii He 3aBXau BAAETLCS NOBHICTIO HiBENBaTH
(hibposHe KinbLe, i YM BUpaxeHiwmnin (ibpo3 TKaHWH
HXHBOrO NOMtCa, TUM IMOBIPHILLE BUHUKHEHHS «double-
bubble» y BignaneHomy nicnsonepauiiHomy nepioai.

Hu3ka aBTOpiB BUKOPWUCTOBYIOTb MINOINIHT ANs KO-
pekuii «double-bubble» [27,29]. loBeaeHo cnpuaTinemi
edekT ninodpiniHry Ha pyoueBy TKaHUHY, L0 3yMOBKOE ii
po3m’sikweHHs [8,29-31]. BaraTo aBTOpIB BUKOPUCTOBYHOTb
ninodpiniHr Ans Kopexwii Ty6ynsapHUX rpyaei i Sk OCHOBHY
METOAMKY, LLO ae 3mory 36inbLunTi 06’em rpyai 6e3 eHpo-
npoTesyBaHHs [8,32], | 4N AONOBHEHHS PEKOHCTPYKTUBHOI
onepauii, kopekuii «double-bubble» [27].

Hoswi nigxin 4o nikyBaHHA TyBynsapHUX rpyaen 3a-
nponoHoBaHo G. Rigotti (2018). ABTop Ha3BaB MeTOAUKY
«bionoriyHa MopdhoreHeTYHa Xipyprist». Crioci6 Bkroyae
MaroiHBa3 BHi NPOLIEAYPY, LLIO CIPSIMOBAHI Ha PO3TAryBaHHS
hibpo3Horo KinbLis 1 pedyKLito Meraapeonu 6e3 BCTaHOBNEH-
HS eHponpoTesy. [Ins poataryBaHHs ¢hibpo3Horo KinbLs as-
TOP MPOMOHYE BUKOHYBATY MINOMINIHI KaHIOMeo AlaMeTpoM
2 MM 3 OfiHVM OTBOPOM Ha KiHLj, @ npoLieaypy 3aificHioBaTu
yepes HeBenuki AOCTYnu. [ONMKOK 3 HAKOHEYHWKOM, SKWNA
pixe, NigLWKipHO papianbHO po3cikatoTb ¢ibposHe KinbLe,
YHUKaKUM TKaHUHK 3ano3un 11 cybapeonspHoOro mpocTopy.
Y TyHeni, cchopMoBaHi ronkoto, BBOAATL Ninoacnipar, skui
OTPUMYIOTH 38 AOMOMOTOH0 KaHtoni AlaMeTpoM 2 MM 3 OTBO-
pamu 1 mm. Jlinoacnipat 06’emom 150-200 mn BigMUBatoTb
Ta ofpasy BBOAATb y rpyau 6e3 Byas-akoi 06pobku kaHioneto
ZiameTpom 2 MM. 11151 peayKLii Meraapeosni BUKOPKCTOBYHOTb
crevianbHy KaHmMo Ans 3ilkpsibyBaHHs MigLLKipHoOi 6inoi
XMPOBOI KMITKOBUHK Ta hopMyBaHHs cybaepmanbHoro
npocrtopy. Taka XipypriyHa MaHinynauis iHayKye rpaHynsii-
HO-hiGPO3HY BIANOBIAL AEPMK, LLIO 3MEHLLYE enifepmarnsHy
NOBEPXHt0 apeonu [29]. ABTOp BBaXaE, LLO ANS JOCATHEHHS
MO3WUTMBHOTO ECTETUYHOTO pesynbrary KopekLii TyGynspHoi
rpyai NoTpibHO BUKOHATK 3—4 Npoueaypy 3 iHTepBanom 3—4
MicsL; Lie | € BaroMuM HeonikoM METOAMKM, a 3a JONMOMOror
iMnnaHTa MoXHa oppasy oTpumaTty BaxaHnin navieHTKO
cTabinbHWit 06’em rpyai.

JlinogpiniHr ans kopekuii noagiHOI cybmamapHoi
CKNaku Yepes 6 MicsLiB Nicns PEKOHCTPYKTUBHOI onepaLlii
BukopuctoBye M. Serra-Renom (2011). Onepauito BHKo-
HYtOTb Nig MiCLIEBOKO aHecTesieto. Jlinoacnipat oTpumyTh
3a metogmkoto S. Coleman Tta A. Saboeiro, gani noro
ueHTpudyrytoTb (3000 06./xB npotsrom 5 xB) i BBOAATH
y nonepeaHbL0 cHOPMOBaHi TYHeni B HKHOMY MOMHCI
MOSTO4HOI 331103 KaHioneto Aiametpom 1 Mm. Ak npasuno,
noTpibHo maiike 20 M xupy, Wwob HisentoBath «double-
bubblex. AsTop nponoHye pobuTty rinepkopekLito 8—10 mn,
AKLLO Y BidAaneHoMy nicnsonepauiinHoMy nepiogi Hactae
pe3opbuist yacTuHW ninoacnipaty [27].

LLle ogHy MeToamKy ninodiniHry Ans kopexuii Tybynsp-
Hoi rpyai 3anponoHyBaB C. Silva-Vergara (2018). Astop
NOZINsB MOMNOYHY 3an03y Ha YOTUPY KBaAPaHTK, MapKyBaB
HoBYy cyOmamapHy cknapKy, BUKOHyBaB ninoacnipaliio 3
rinoracTpanbHoi AinsHKM Ta GokoBKX hnaHKIB kaHoneto
ZiameTtpom 3 MM i LeHTpudyryeas ninoacnipat (2000 06./x8
npoTsrom 2 xB). [ins BBeAEHHS ninoacnipary BUKOPUCTaHO
6 TO4KOBYMX BOCTYNIB (4 HaBkono apeonu, 1 cybmamapHui
i 1 natepanbHui) i kaHono giametpom 1,9 mm. CeaHcu
ninociniHry NpoBOAsATL MOBTOPHO Yepe3 6 micsLiB. Y 6inb-
LLIOCTi BUNaZKIB aBTOP HaBiTb HE BUKOHYBAB NepiapeonsipHy
MacTonekcito Ans kopekuii meraapeonu, 60 BU3HaYaB

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

3MEHLLEHHS TPUKONOAIGHOrO BUMKMHAHHS apeonu micns
HaMOBHEHHS HYKHBOTO Nostoca rpyai ninoacnipatom [20].

Ha Biaminy Big nonepepHix gocnigxexb, E. Delay
(2013) BBaxae, WO MOXHA AOCAITW 3a[0BINbLHOTO ecTe-
TUYHOTO pesynbTaTy Kopekuii TyOynspHoOi rpyai Tinbku
LUNSXOM NiNOdDiniHry, He BUKOPUCTOBYOUM 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 giaMmeTpoM 2 MM. 3a nepLumin ceaHc ninoginiHry
BiH yBOAMB Y rpyaun npubnusHo 150 mn ninoacnipary, 3a
apyrun — 220 mn. Y BigganeHomy nicnsonepainHomy
nepioai BU3HAYEHO rapHi ecTeTuyHi pesynsrat. Ane y 25
% BWNaakiB Yepes pik NiCNs OCTAHHLOrO BTPYYaHHS Ha
MPT rpyaei BUSIBMIEHO XUPOBi KicTW 1-2 cM y fiameTpi [8].
Lle MoXHa NOSICHATY NPUHLMNAMM MPUKUBIIEHHS! XUPOBUX
rpacoTis, ski onucani R. Khouri et al. (2014) [31]. 3a gaHumu
aBTOPIB, ONMTUMAsbHE MPWXMBIEHHS CMOCTEPIraloTh Npu
AiaMeTpi X1poBux rpadTiB He GinbLue Hix 1 MM.

Ha nymky P. Geissler, BigHoCHa nerkicTb OTpUMaHHs Ta
[0BELIEHMIN MO3MTUBHWIA edhekT ninoacnipata Ha pybLeso
3MiHeHi TKaHVHW NPOTUCTaBMEHa rapaHTOBaHOMY BUXKMBaH-
HIO JKMPOBOTO TpaHCMMaHTara, Wo 3yMoBneHo Garatbma
thakTopamu (BiK, iHAEKC Macy Tina, AinsiHKa B3ATTS, METO-
[Avka 0bpobky | BBEAEHHS ninoacnipata). 3a AaHMu pisHNX
aBTOpIB, PiBEHb NPWXUBNEHHS konmBaeTbest Big 30 % Ao
95 %. Lie npu3BoauTb 40 30inbLUEHHS KiNbKOCTi MOBTOPHMX
yTpyyYaHb i (pOpMyBaHHS XMPOBMX KICT Y BigganeHomy
nicnsionepaviiHomy nepiogi [33].

BucHoBKH

1. TyBynsipHi rpyav — aHoManist pO3BUTKY, LLIO BUKIKAE
ICTOTHWIN NCMXOMOTIYHNIA ANCKOMAOPT Y XiHOK. [ig yac Bu-
KOHaHHs KopuryBarnbHoi onepauji npu Ty6ynspHii rpygi |l
TMny (haKkTYHO — PEKOHCTPYKLIT) nepea Xipypramm noctae
HU3Ka Npobrem: Kopekwis meraapeony Ta 3anobiraHHs i
peumavsy y BigdaneHomy nicnsonepawinHoMy nepiogi;
PO3LLMPEHHS 3BYXKEHOI 6a3u rpyai Ta HanoBHEHHS BiACYT-
HbOrO HWXHBLOTO MOMCA; PO3CiKAHHS (HIOPO3HUX TSXKIB i
pemMoaentoBaHHs 3ano3u, 3anuiLaoun XiHui MOXNMBICTb
rogyBaTu rpyaato; 3anobiraHHs HEPIBHOCTI KOHTYPY HUX-
HbOrO Mortoca rpyai Ta nanbnyBaHHs iMNIaHTa LUMsSXoM
CTBOPEHHS HaAIHOMO MOKPUTTS ANS HBOTO (3an0o3nCToro
KIanTs 3 rapaHTOBaH!M KPOBOMOCTa4aHHSM ); MigKPeCneH-
HSl HOBOI Ta HiBeMBaHHS cTapoi cybMaMapHoi cknazku,
3anobiratoun yTBopeHHo «double-bubbley; 3piicHeHHs
npodinakTUkX nicnsonepawinHnx reMatoM; y nauieHToK
i3 Yumanum hibpo3oM HIDKHBOIO MOMCa — 3aCTOCYBaHHS
METOAMKM NiNoghiniHry 0O4HOMOMEHTHO YW BiCTPOYEHO.

2. HuHi Hemae yHiBepcanbHOI METOAWKN, LLO BUPI-
wyeana 6 yci ui 3aBgaHHs. 3 ogHoro 60Ky, BMCOKa npe-
nekToparbHa AUCEKLis, Ky 3aCTOCOBYHOTb Aiesiki aBTopy,
niaBULLYE PU3VK NOPYLLEHHS KPOBOMOCTaYaHHs knanTs. 3
iHworo 6oky, MoGini3aLis nuLLe LeHTparnbHOI YacTuHK 3a-
03K i po3cikaHHs ii B3AoBX, 3a Metoaukoto A. Mandrecas,
HE 3aBXAW Oae 3MOry MOKPWUTM 3ano3vCTUM Knantem
HVDXHIT MOMKOC iMNNaHTa [0 piBHA cybMamapHoi cKnazku.
Y Takomy BUNaAKy BUHUKAE PUUK PO3BUTKY HEPIBHOCTI
KOHTYPY HWXHBOrO MOMKCa rpyai BHACMIBOK CKOPOYEHHS
3aro3u1CToro KNanTsl, YTBOPEHHS NOABiNHOI cyOMamapHoi
cknagku («double-bubbley) Towwo.
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MepcnekTBM noganblumx AocnigxkeHb. Bucokuit
piBEHb YCKINaaHeHb i BiCYTHICTb YHIBEpCaAnbHOI METOAMKM
kopekuii TyOynsipHux rpyae |l Tuny aymoentotoTb Heobxip-
HICTb YAOCKOHAMNEHHS METOAMK XipypriYHOrO MikyBaHHS L€l
naTonorii Ans AOCArHEHHS 3a[0BINbHOMO eCTETUMHOTO pe-
3ynbTaty i noninLLeHHs neuxocovianbHoT aganTauii XiHOK.
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MeTta poboTn — npoaHanisyati Cy4acHi HayKoBO-MPaKTUYHi 3000yTKM OO ePEKTUBHOCTI 3aCTOCYBaHHS! iMMIAHTIB Y NNaHoBIi
Ta YPreHTHIN repHioxipyprii, BUSBUTA NEPCMEKTUBHI HANPSAMU HACTYMHUX HAYKOBWX AOCHIMKEHb.

HaBeneHo cyyacHi nornsay Woao ouiHoBaHHS BioCyMiCHOCTI, eXDeKTUBHOCTI Ta AOLNBHOCTI 3aCTOCYBaHHS IMNINAHTIB Y NNaHoBIl Ta
YPreHTHIN repHioxipyprii. OBr'pyHTOBaHO BaXIMBICTb BU3HAYEHHS! OCHOBHMX (DaKTOPIB BUHUKHEHHS! BEHTPArbHOI IpIKi, BUSHAYEHHS!
MPOTHOCTUYHIX CKMapoBuX Nepebiry penapaTBHOMO NPOLIECY B ranyai repHionnacTuky Ta cnocobis kopekLii. HaBeneHo dianko-XiMiyHi
0cobnMBOCTI IMMNIaHTIB, L0 BUKOPWUCTOBYBANW paHille Ta 3aCTOCOBYHOTb HIHI, BPAXOBYOUW NNAHOBI i YPreHTHi yMOBM BUKOHAHHS
XipypriYHOro BTpyYaHHs! B NaLEHTIB i3 BEHTpanbHUMU rpyxamu. [NokasaHo HeobXiaHICTb BUKOPUCTaHHS KOMMNEKCHOTO NiAXody Mia vac
BNOOPY Cnocoby KOpeKLji Y1 PEKOHCTPYKLi YepPEBHOI CTiHKM, BpaxoBytoUM BionoriyHi Ta AWHaMiuHi yMOBW ii icHyBaHHS. HaronolueHo
Ha BaXMMBOCTi CENEKTUBHOTO Niaxomy A0 BUOOPY MikyBanbHOI TaKTUKK B NaLliEHTIB 0COBNMBO Mg Yac BUKOHAHHS repHionnacTuki B
yMOBaX YMOBHO iH(hiKoBaHOi 1M iH(ikoBaHOI OnepaLiiHoi paHu.

BucHoBkuM. [Ina nokpalleHHst Hacnigkie repHionnactvkv Tpeba Ginbly 0BrpyHTOBaHO Ta KOMMMEKCHO OLHIOBATW pe3epsu Ta
PU3WKK NaLlieHTa, a Takox abcomoTnayBaT NoKasaHHs A0 3aCTOCYBaHHS! iMMIAHTIB. YOCKOHANEHHS pe3ynbTaTiB YpreHTHOI Ta
NNaHoBOI repHioXipyprii BEHTPamnbHKX rPUX NOMsirae y BUKOHAHHI OnepaTMBHUX BTPYYaHb Tirlbkv B XipypriyHuX BiadineHHsX, ae
MOCTIHO BNPOBAAXYIOTLCS 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 NEePCNEKTUBHbIE HANPaBneHna [anbHenLImxX Hay4HbIX “cenenoBaHun.

[MpencraBneHbl CoBpeMEHHbIE BIrMSAb! Ha OLIEHKY 610COBMECTMOCTH, 3pHEKTUBHOCTM W LIeNecoobpa3HOCTU MPUMEHEHNS UMMIaHTOB
B MNaHOBOW U YPreHTHOI repHroxvpypri. OBocHOBaHa BaXHOCTb OMPeeneHs OCHOBHbIX (aKTOPOB BO3HUKHOBEHSI BEHTparbHOM
TPbDKI, OLIEHKM MPOrHOCTUYECKIX COCTABMNSOLLMX TEYEHNS penapaTy BHOTO NpoLiecca B 06nacTyi repH1ONacTMkM 1 Cnocob0B KOPPEKLN.
[Mp1BeaeHb! PU3MKO-XMMUYECKUE 0COBEHHOCTY MMMNAHTOB, KOTOPbIE UCTONb30BaMNM PaHbLLIE U MPUMEHSIOT CErOAHS!, Y4UTbIBas NNaHoBbIe
11 YPreHTHbIE YCrI0BIS BbIMOMHEHWS XVPYPrUYECKOro BMELLIATENBCTBA Y NaLMEHTOB C BEHTPanbHbIMM rpbhkamu. MokasaHa HeobXoanMocTb
1COMb30BaHMS KOMMEKCHOO NofAXoa B BbIGope crocoba KoppeKL i PEKOHCTPYKLMM BPIOLLIHOM CTEHKW, yuuTbIBas Bronoruieckue 1
[JVHAMUYECKIE YCTOBIS €€ CYLLECTBOBAHNS!. AKLIEHTUPOBAHO BHIMaHIE Ha BaXXHOCTY CENEKTMBHOTO NOAXO0AA K BbIGOpY Ne4eBHOM TakTVki
Y NaLMEHTOB, OCOBEHHO B XOLE FEPHUONNACTIKMA B YCIIOBUSIX YCIIOBHO MHKMLIMPOBAHHOM M MH(DMLIMPOBAHHOM OMEPaLIMOHHOI PaHbl.

BeiBoapbl. [ins ynyyeHua nocrneacTamin repHMONNacTUkn Heobxoaymo 6onee 060CHOBAHHO W KOMMIEKCHO OLEHWBaTb pesepBbl
M PUCKK NauneHTa, a Takke aﬁCOJ'IIOTVI?:VIpOBaTb NOKa3aHnAa K NPUMEHEHN0 NMNNaHTaToB. YCOBepLLIeHCTBOBaHVIe pesyneraTtoB
preHTHOVI 1 MIaHOBOM FEPHNOXNPYPrUN BEHTPanbHbIX MPbIK 3aKM4aeTCs B BbIMOTHEHUN ONepaTUBHBIX BMELLATENbCTB TOMbKO B
XUPYpru4ecknx oTaeneHnsx, rae noCToAHHO BHeOPATCA COBPEMEHHbIE MUPOBbIE OOCTUXKEHNS.

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



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 rpwxi, i 3-nomik HUX 12-27 %
BUNASKIB [JOBOAMUTLCA ONEpyBaTU B YPreHTHOMY MOpsiaKy
3 NpMBOY 3aLleMneHHsl. 3aXBOPiOBaHICTb Ha BEHTparbHi
rpwki ctaHoBuTb NoHag 50 Ha 1000, TOBTO Lo NaTonorio
BUABNSOTL Y 3—7 % [OPOCHOro HaceneHHs [1-4].

3awemneHa BeHTpanbHa rpuka (3BI) ycknagHioe
nepebir 3axsoptoBaHHs B 10-17 % xBopux, nepebysae
Ha 4-5 micui cepeq ycix rocnitaniaawin 3 NpyBoAYy rocTpoi
XipypriuHoi naTonorii opraHiB YepeBHOI MOPOXHUHW.
CniBBIOHOLIEHHS YPreHTHUX | NNaHOBUX repHIONNacTuK B
€KOHOMIYHO PO3BMHEHUX KpaiHax CBIiTY CTaHOBUTL 1 : 15,
i KonK e cniBBigHOLLIEHHS KonuBaeTbes Big 1:4 00 1: 5,
TO roOBOPATH NPO BiACYTHICTb HANEXHOI CaHITapPHO-NPOCBIT-
HULIbKOT AiSNBHOCTI YCTaHOB OXOPOHW 300POB’'A Ta MEANYHOT
«TPaMOTHOCTI» HaceneHHs [5,6].

YacToTa peumauBis nicns xipypriyHoro nikysaHHs 3B
CYTTEBO BifPI3HAETLCA 3aNEXHO Bif ycknaaHeHocTi nepebi-
ry 3aXBOPHOBaHHs Ta CTaHOBUTL 8-33 %, micnsionepadinHa
netanbHicTb — 4-18 % 3 iCTOTHUM NiABWLLEHHAM Y paai
Ni3HLOI rocniTanisawii nawieHTa i HasiBHOCTI JEKOMNEHCO-
BaHOi koMopbigHocTi [7].

3acTocyBaHHs pi3HKX CnocobiB NNacTuk1 NepeaHboi
YepEeBHOI CTiHKW 3 BUKOPUCTaHHAM CUHTETUYHIX MaTepianis
CTano nepeBoOpOTOM Y repHionoril Ta «3010TUM CTaHAap-
TOM» Y NiKyBaHHi XBOPMX i3 BEHTparbHUMu rpuxamu. LLiopo-
Ky Y CBITi BUKOHYIOTb Mavbke 1 MIH iMnnaHTaLin cityacTux
npoTesi, a B Aeskux kpaiHax noHag 90 % onepaTuBHMX
BTPyYaHb i3 NPUBOAY IPWX BUKOHYIOTb, 3aCTOCOBYHOYM
CUHTETUYHI ciT4acTi npotesu [8].

DopMyBaHHS PV, 3BaXaK04M HA HASBHICTb Cy0 ekTVB-
HWX 41 0B’EKTUBHMX (HaKTOPIB, BU3HAYAKOTb SK HE3BOPOTHI
[ereHepaTuBHi 3MiHU B NepeaHii YepeBHil CTiHLi BHACHi-
[OK atpodii M'AI30BOi TKAHWHM 3 HACTYMHUM (DIOPO3HNM
i KMPOBMM NepepoXEHHSAM M’'S30BOTO KOpceTa, 1oro
TpaHchopMaLieto 3 3amiLLEHHAM CrOMYYHOK TKaHNHOHO [9].
HasiBHicTb HaTary B AinsHUi nicnsionepaviiHoro py6us nig
yac penapaTvBHOTO NPOLECY NPU3BOAUTL 4O MOPYLUEHHS
i3ionoriyHoro BiOCMHTE3Y KonareHy LMSXOM YTBOPEHHS
3nebinbLuoro konareHy Tinbky [l TuRy; pasom Le npusBso-
AnTb 00 (POPMYBaHHS HEMILIHOMO pybLsl, CTaE NMPUYMHOKD
peunavsy xBopobu. Kpim Toro, HeobrpyHToBaHICTb Xipyp-
ri4YHOI KOPEKL|iT rp¥pkoBOro AedoekTy, CKOMNPOMEHTOBAHOIO
BIACHUMU HEMOBHOLIHHUMU Y (Di3ioNoriYyHOMY nnaHi
TKaHUHaMK 3a YMOBW NOPYLUEHOrO NoKanbHoro MeTabo-
niamy ¢hibpo3HOi Ta CNony4HOI TKaHWHW, JOBOMi YacTo CTae
NPYYMHOI PELIMAMBIB PIK NEpPenHbLOI YepeBHOi CTiHk [10].

3a cyyacHMK ysBMEHHAMM LLOAO eTionorii Ta nato-
reHe3y rpwk YepeBHOI CTiHKM cdopmyBanu dyHOAMEH-
TanbHUA NPUHLMM ONEepaTUBHOMO NiKyBaHHS PUXKOBUX
aedekTiB — HeHaTsXkHa repHionnactuka 3 couianbHo
afanTMBHO Ta iHAMBIOYyarbHO KOperyBanbHO0 Npodinak-
TUKOIO peLmavBiB rpux. HaibinbLue uen dyHaameHTans-
HWA NPUHLMN repHionorii 3a6e3ne4yeTbCs 3aCTOCYBaHHAM
Cy4aCHUX CUHTETUYHUX IMNNAHTIB, 5IKi, Ha BiAMIHY Big ayTo-
MnacTuky, JaloTb 3MOry YCYHYTU HaaMIPHUIA TOKanbHUNA
HaTAr K OCHOBHY NPUYMHY PELAMBIB rPUXK, BUTOTOBMEHI
i3 BUCOKOSIKICHOTO 11 MiLIHOTO MIacTUYHOro Marepiany, xa-
pakTepuayloTbCs 6IONOrivHOI0 IHEPTHICTIO, MatoTb LUMPOKMIA
acoptumenT [11].
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OcraHHiM Yacom y haxosii niTepatypi BCe YacTilue
3'ABNAOTLCA BIGOMOCTI, L0 IMMIaHTaLis CiT4acTuX NpoTesiB
MoYMHae Kackag CKMafHWX ricTonaTonoriyHUX NpoLecis,
AKi € peakuieto opraHiaMy Ha HasiBHICTb YYXXOPiZHOrO
matepiany. OTxe, 3aCTOCyBaHHs! CUHTETUYHIUX MaTepianis
3yMOBITI0E HEOOXIAHICTb NPOAOBXKEHHS BUBYEHHS MeXa-
Hi3MiB B3aeMofjl iIMNaHTaTiB i3 TKaHUHaMK OpraHismy,
XapakTepy pereHepaTopHOro npoecy, KiHeTuku Gioge-
CTPYKLUi Ta AMHaMiKy MILHOCTI MaTepiarny, Lo iMMaHTyHTb.
TkaHWHM NauieHTa 1 iMNnaHTOBaHWI martepian i nig 4ac
Pi3HOMaHITHWX MPOLECIB, | BNPOAOBX anorepHionnactuki
NPV KOHTaKTI BCTYNak0Tb Y B3aEMO3anexHUi cneumaivHmin
(hasHuit AMHaMIYHUIA NpoLeC, XapaKTep i CTyNiHb BUpaxe-
HOCTI SIKOTO BWU3HAYaETbCSH KOMMIEKCOM (i3UKO-XIMIYHUX
BMacTMBOCTEN BMacHe mMatepiany, Moro Macot, hopmoto,
MPMPOZOI0 Ta CUIOK apanTaLiiHuX ¢hisionoro-GioxiMiyHmx
peakLuii opraHiamy nauiexta [12,13].

XipypriyHa anorepHionnactka xapaKkTepuayeTbes
CTafiVHICTIO penapaTMBHOMO Mpouecy: ansTepavisi, ek-
Cypauia Ta nponidepalis, — KOTpi iHOAi OLiHIO0TL AK
HeNTpodinbHy, MakpodaranbHy i ibpobnactuyry dasu.
HeiTpodinbHa thasa HacTae B NepLLi roauHu nicns xipyp-
riYHOrO BTPYYaHHS, nonimopdosaepHi NimgoLmTyi 3 CyanH
MIrpytoTb Y AiNSHKY XipypriYHOro BTPYYaHHs, OTOYYHOYM
1ioro, Yepes 6—12 roauH yTBOPIOKOTb NENKOLMTapHNIA Ban,
O CYNPOBOMKYETLCSA HAKOMUYEHHAM HELOOKUCIIEHNX
NPOAYKTIB, PO3BUTKOM auuMao3y TKaHUH, NEPEKUCHUM
OKUCHEHHAM ninigiB, a NPoAyKTU cekpelii Ta posnagy
noniMoposAepHUX MiMMOLMTIB aKTUBYIOTb CUCTEMM
KOMMNNEMEHTY, 3ropTaHHs i ibpuHoniay, BUKNMKaOTb
[erpaHynauito rnagkvx KnituH. Hagani cTumynoeTtsbes
Mirpauisi MOHOUMTIB, Makpodaris i3 CyauH, XeMoTakcuc,
a 'y KINiTMHax, aare3oBaHuX Ha MOBEPXHi iMMNaHTaTa, Big-
6yBaeTbcs akTMBaLis hepmeHTiB [14].

Y makpodaranbHir hasi Makpodary TpaHCOKYThCS
B NenKoLMTapHWA Ban i arounTyoTb KMITUHHUA SETPUT,
NpOAYKTY po3nagy TKaHWH Ta iMNIaHTOBaHOTo Matepiany, a
MOTIM OTOMYIOTb YYXKOPIAHE TiNo ¥ hopMYHoTb HENTPOQib-
HO-MakpodaranbHuii i MakpodaranbHo-ibpobnacTuyHi
6ap’epy, LLO CIIPUYNHAKOTB YTBOPEHHS rPaHyNALNHOI Tka-
HUHW LLNSIXOM B3aEMOZIT 3 HLWIMMK KNiTUHaMW Yepes ce-
kpeTopHi Mepiatopu. Came makpodharn — ofHi 3 OCHOBHUX
KOMMOHEHTIB 3amyckKy 11 po3BuTKy GioHeCyMICHOCTI um Biocy-
MICHOCTi MaTepianis, L0 iMNnaHTytoTh. Y dibpobnactuyHy
(hasy pibpobnacTu AinaTbCA nig BNIMBOM XEMOTaKCUCa, Mi-
TPY!OTb B IMMTAHTAT 11 OTOYYHOTb 1070 PSAAMU 3 YTBOPEHHSM
KOnareHOBWX BOMOKOH, siki npoTsirom 7—10 7i6 yTBOpHOIOTH
COMNy4YHOTKaHWHHY Kancyny. Hagani ToHka kancyna cnpusie
riCTOTOKCUYHOMY ranbMyBaHH0 B3aEMOLiT BOMOKOH i KNITUH,
L0 CYNpPOBOMKYETLCA CUMHTE30M Yy KMiTUHAX iHribiTopis
pocTy (KeWrnoHis), pyiHyBaHHAM (hibpobnacTiB, a Takox
nepeTBOPEHHSM iX y HeaKTUBHI dibpounTy i prbpoknacTy,
AKi (haroumTyoThb KorareHoBi BOSTOKHA. Y pesynbraTi X
npoueciB BiabyBaeTbcst nepebynosa (pemopensuis) Ta
iHBOITIOL|iS CMIOMYYHOT TKAHWHM 3 TOHKOI kancynu [15].

OcobnmBe 3Ha4eHHs Nif Yac 3ananbHo-penapaTuBHOrO
npouecy BiAirpaloTb KOMMNOHEHTN EKCTPALENONAPHOro
MaTpuKcy, SKi MpoayKytTbes hibpobnactamm (konareH
| (dpopmytoTb KOnareHoBi BONOKHA 3pinoi TkaHuHK) i I
(dhopMmytoTb KOMareHoBi BOINOKHA HE3PINoi TKaHWHK), KO-
nareH IV Tuny mictutbes B 6asanbHux MembpaHax CyayH).
OcHoBHa ixHsl (PyHKLiS — MeXaHiYHa MILHICTb CnomyyHol
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TKaHWHW, a ii enacTnyHicTb 3abe3nedyeTbcs enacTuyHUMK
BOJTIOKHaM, WO CKNapatTbes 3 Oinka enacTtuHy i rni-
konpoTeiHoBKX Mikpodibpun. Kucni rnikosoamiHornikaHm
(riamypoHOBa KMCOTa, XOHAPOITUHCYNbdATN TPLOX TUMIB
TOLLO) — BYrNEBOAHI KOMMOHEHTU MaTPUKCY, LLO iICHYHOTb K
CKnagHi ByrneBogHo-6inkoBi KOMNMeKey (MpoTeornikaHm) i
3abe3nevytoTb NMPOHUKHICTb MaTPHKCY, 3B'A3yBaHHS BOAM,
[enoHyBaHHS pe4oByH [16].

Peakuist Ha iMnnaHT nicns anorepHionnacTuku — TUMo-
Ba peakLis TMM4acoBOro PO3BUTKY rpaHynsLiiHOI TKaHUHM
3 HACTYMHUM A03piBaHHAM | TpaHchopmaLlieto y hibposHy,
TPUBANICTb LibOro NpOLIECY 3aneXuTb Bif NPUpoOaM marte-
piany Ta KiHeTUKM MOro AECTpyKLii, Moxe matu nepebir
TPUBANICTIO BIif KINbKOX OHIB i TWXHIB JO KifbKOX POKIB,
MOCTYNOBO 3aBEPLUYETHCA 3aMILLEHHSM iMnnaHTaTa crno-
TTyYHOI TKAHWHO, SIKa CXUIbHa 40 YacTKOBOI abo MOBHOI
iHBomtovii. To6TO BpeLwTi Ha MicLi iMnnaHTaTa hopMyeThCs
pybLeBa TkaHWHa abo NOBHICTIO PEKOHCTPYOBaHa novar-
KOBa TKaHWHa. YTiM NOTEHLINHO HECTPUATIIMBUI PO3BUTOK
CMONY4YHOTKAHWMHHOI Kancynu HaBKOMO iMMNaHTaTiB Moxe
XapakTepuw3yBaTucs ii kanbuudikauieto 3 BupaxeHoto 6o-
NbOBOH PeaKLj€to, iHiKyBaHHAM iMnnaHTaTa, BigaineHHsM
Kancynu Big noniMepHoro B1poby 3 BUHUKHEHHAM embonii
(HanyacTiLLe B pasi iHiKyBaHHS), BUHUKHEHHSM NYXIUH HA
Micui imnnaHTavii nonimepis [17].

BUHUKHEHHSI Ta BMPAXEHICTb 3ananbHOi peakuii 3a-
NEeXWTb He TiNbKW Bif XapaKTepucTuk nonimepy (Qiametp
0CepegKy, KinbKiCTb BOIOKOH), ane i Bif, NMOLLj MOBEPXHi
KOHTaKTy 3 TKaHUHaMW peumnieHTa. Ake Ans NopucTux
iMNNaHTiB, LU0 MalTb BEMWKY MIOLLY iCTUHHOI MOBEPX-
Hi, XapakTepHe OinblUe CniBBIAHOWEHHS Makpodaris i
riraHTCbKWUX KNITUH CTOPOHHIX Tin y Micui iMnnaHTaii, a
ANs iMAnaHTaTiB i3 rmagkux Matepianis peakuis nonsrae
B YTBOPEHHI Luapy Makpodaris 3aBTOBLUKM Tifbku B 1-2
KNiTVHW Ta Kinbka wwapis ibpobnacTis, miodibpobnacris i
KOMareHOBWX BOMOKOH.

He3Baxatoum Ha CyyacHi TEXHOMOTiYHI JOCATHEHHS B
po3pobLi iMnnaHTaTiB Anst anorepHionnacTuk1, TpuBae
ANCKYCISl LLOAO NPUYMH iHOYKYBaHHS 3anarneHHs B pasi 3a-
CTOCYBaHHS IHEPTHIX Y1 HaBITb HEIMYHOrEHHNX MaTepiarnis.
Y rany3i gocnimkeHb BioMaTtepianis OfHiel0 3 OCHOBHMX €
Teopis abcopbui inkiB Sk OCHOBHOrO NaTodizionoriYHoro
npoLiecy, Lo Nonsrae B i3onauji iMniaHTata Big TKaHUH na-
LliEHTa LUMSIXOM YTBOPEHHS KOMMEHCALLIiHOro CepeaoBMLLa
B AiNaHUi imnnanTauii [18].

[NpoTsirom noHaA NiB CTONITTS LUIMPOKO BUKOPUCTOBYHOT
CUHTETUYHI MaTepianu Ans 3MiLHEHHS 4iNSHKW NAacTuku
MpW rpuxax YepeBHOI CTIHKM, HaMarak4uch BigMOBICTH
Ha BMCMOBIIOBAHHS BWAATHOTO aBCTPICHKOrO Xipypra
Th. Billroth: «...sKwWwo mMoxHa 6yno 6 WTy4YHO CTBOPMTK
TKaHMHY, Sika 3a WWNbHICTIO N MILHICTIO JOopiBHIOE (hacLii
Ta CYXOXMI0, TO CEKPET PaaMKanbHOro NiKyBaHHS rpuk
6yB 61 3HanpeHuny. OpHak, 3a pesynbratamn Cy4acHUX
JocnigxeHb, 0cobnmuBicTb BiocymicHOCTI iMnnaHTa cyT-
TEBO KOHKYPYE 3 MILHICTIO MaTepiany i € Ys He OCHOBHUM
MapKepoM pesyrnbTaTUBHOI NNaHOBOI Ta YPreHTHOI anorep-
Hioxipyprii [19,20].

Mepwmin maTepian, KW BUKOPUCTOBYBanM nig vac
nikyBaHHs! rpvk, — cpiono. Y 1894 p. ans nnactuku naxo-
BOrO KaHany BrepLLe BYUKOPUCTanm CPibHUI ApIT i nneTeHy
3 HbOTO CiTKY. Pe3ynsTaTi 3aCTOCyBaHHS TaHTany [yxe He-
OHO3HAYHi, @ 3aCTOCYBaHHS! iIMMNAHTIB 3i CTaneBuX Kinelb

rnokasaro iXHK0 MILHICTb, PE3VNCTEHTHICTb | TONEpPaHTHICTb
[0 iHcbeKuii, xopoLly NepeHOCHICTb navjeHTamm [21].

13 1950-X pp. TEXHONOrIYHWI PO3BUTOK MEAWYHOI rasysi
CMpUSIB CTBOPEHHIO CUHTETUYHMX MONIMEPHIX MaTepianis,
OfHi 3 MepLmMx — ciTkn 3 noniedipHux (nonieTuneHTe-
pedranatHux, MET®) nonicinamMeHTHUX KPYYEHUX HUTOK
(Mersilene, Dacron, Biomesh). Imnnantu 3 MET® Hutok
(Surgipro SPM, Parieten) BUpi3Hs0TLCA M'SIKICTHO, XOPOLLOO
MOLENbOBAHICTHO, GIOPE3NCTEHTHICTIO, BUCOKOH MILHICTIO,
arne MatoTb Mopy Mk HATKamMM maixe 10 MiKPOHIB, B SIKMX
YTBOPIOETLCA CMPUSTIMBE CEPEAOBHLLIE ANS MIKPOOPraHi3-
miB (poamip maitke 1 MiKpOH), LLIO CTatoTb HEAOCTYMHUMM
Ans Makpodbaris i rpaHynouuTis (poamip noHag 10 MikpoHiB)
[22]. | HaBiTb MOKPUTTS HATOK rigPOHOOHUMM hToproniMe-
pamu (Fluorosoft) Ans nigsuLLeHHs GiocymicHoCTi npoTesis,
3abesneyeHHst CTINKOCTI 4O iHiKyBaHHS Npu 30epexeHHi
MILIHOCT, M’SIKOCTi Ta XOPOLLIMX MaHIiNynsLiiH1X BacTUBOC-
Tel He PO3LLIMPUIIO NOKa3aHHs 4151 3aCTOCYBaHHA B Xipyprii
3aLLeMMIEeHNX rpux [23].

[ns nnaHoBOi NNacTWMKM YepeBHOI CTiHKW OOBONi
LUMPOKO BUKOPUCTOBYIOTb EHAONPOTESM 3 noniTeTpadTop-
€TWIeHy: CiTYacTi (3 nonidinamMmeHTHUX HUTOK) | MemBpaHm
(nniBkoBo-nopucToi cTpykTypu). Mepesarn cityacTmx
imnnanTiB (Teflon) — BuHATKOBI GiocymicHicTb i BiocTabinb-
HiCTb, BUCOKA €NaCTUYHICTb i FMagKiCTb; nopsag i3 TUM iM
npuTamaHHa BUpaxeHa KaninspHicTb 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 TpyaHoLLamMu haroLmnTosy
B Mikporiopax [24].

Haiwwupwe ans nnaHoBoi Ta, 0cobnueo, ypreHTHoi
MIacTVKVN YepEBHOI CTIHKM BUKOPWUCTOBYIOTb EHA0MPOTE3N
3 noninponineHoBux MoHoHuTOK (Prolene, Bard, Surgipro
SPMM, Premilene Towo). foctatHs 6iocymicHicTb noni-
MponineHy, Marna NoBEepPXHSI, MOHOMITHICTb i rigpoo6HICTb
MOHOHMUTOK MiHiMi3y€e TKaHWHHY peakLito, pe3opbytounce,
BiH HE BTPaYae MILHICTb Nig Ai€t0 TKAHWHHUX CepenoBuLL,
CTiKWA A0 iHpeKuii, B pa3i po3BUTKY HarHOEHHs onepa-
LiiHOT paHu NOro MOXHa He BuaansTi. CninbHuii Hegonik
Ha3BaHVX MaTepianiB —HEMOXIMBICTb PO3TALLYBaHHS B Ye-
PEBHIN NOPOXHUHI Yepe3 YTBOPEHHS CMankoBOro NPOLIECY,
HOPWLLb, KULLKOBOT HEMPOXIAHOCTI — CMpUSIB PO3POBNEHHI0
MpOTESiB, B AKVX LUAP, LU0 KOHTAKTYE 3 OpraHaMm YepeBHOT
MOPOXHWHW, CKMafaeTbCs 3 KonareHoBoi rybku (Parietex
Composite), MembpaHu 3 CyMiLLi KapOOKCUMETUNLIENHONO3N
3 rianypoHoBoto kucnototo (Seprfmesh), Wo po3cMOKTy-
I0TbCS, YM 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 (po3mip nop
<10 mkm); lll = makponopucTi 3 MynsTUdinameHTHMK, 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); i
Tmn — gpibHonopucTi (<60 % nnowi imnnanTara); Il —
iMnnaHTaTV 3i cnewianbHYMK BIIACTUBOCTAMM (CiTKW Ans
BHYTPILLHEO004EPEBVHHOIO po3TallyBaHHs); IV —iMmnnaHTa-
TV 3 NniBkamm (6e3 nopucTocTi, 3 CyOMIKpOHHUMM Nopamu
ab0o BTOpPWHHO BupisaHumu otBopamu); V — 3D-ciTku;
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VI tun - GionoriuHi npotean. OkpeMi aBTopy, KpiM OLjiHIO-
BaHHS BEMMYMHU OTBOPIB B IMMIIAHTI, BKa3yt0Tb Ha 0Lifb-
HiCcTb knacmdikauii 3a LWinbHicTo Matepiany (nMToma maca
iMnnaHTaTa y rpamax Ha 1 m2): Baxki (90 r/m?), cepeaHboi
winsHocTi (50-90 r/m?), nerki (35-50 r/m?) Ta ynstpanerki
(meHwwe Hix 35 r/m?) [30].

TexHororiyHi nepesaryt CiT4acTUX NOMINPOMINIEHOBUX
MpoTE3iB — HEBWCOKA BapTiCTb, MPOCTOTA BUFOTOBMEHHS,
BMCOKA MILHICTb, @ TaKOX PE3UCTEHTHICTb A0 iH(eKUii
B MicLj iMnnaHTauii (sKWOo iHcikyBaHHS iMnnaHTa Bce X
BinOyBaeTbCs, TO 6€3 BUOaneHHs NpoTe3 AOCTYNHUIA Ans
aHTubioTuKOTepanii Ta ApeHyBaHHS paHm).

[Mo31TMBHI pe3ynbTaTv BNpOBafKeHHs noninponine-
HOBMX CITYaCTUX NMPOTESIB i HEHATSHKHOI repHIONNacTykM y
MIaHoBIN Ta YPreHTHIN Xipyprii CIPUYMHUAN BUHVKHEHHS
HOBWX BUAIB yCKMafHEeHb, L0 3yMOBMeHi cnocobom Bu-
KOHaHHs onepaliii, TEXHIKOK OnepaTMBHOMO BTPYYaHHS,
0C0BNMBOCTAMU PO3MILLEHHS CUHTETUYHOTO NpoTesa.
3okpema, MAeTbCA NPO TaKi YCKMaAHEHHS!, K HAarHOEHHS,
CeKBecTpaLisi, BifTOPrHEHHS iMNMaHTaTa, «3MOPLLEHHSY,
cipoma, niraTypHi Hopuj; ixHs YacTota ctaHoBuTb 10-30 %
[31,32].

YOocKkoHaneHHs iMnnaHTiB 3aranom, nomninponine-
HOBWX 30Kpema, Mae byTu CrpsiMOBaHe Ha 3MEHLLEHHS
BUPaXXEHOCTI Ta TPVUBANOCTi 3anarnbHOro NPOLECy, KOTPUIA
CMpUSE MIiLHIA iHTErpaLii 3 TKaHUHaMK YEPEBHOI CTIHKY,
arne 3a yMOBW XPOHIYHOTrO KOHTaMiHyBanbHOMO YMHHMKA
MPW3BOAMTB [0 OT0 «3MOPLLYBaHHSY, Mirpaii, 6o1s080ro
CUHAPOMY Ta HaBiTb PeLuamBY rpui [33].

Y BinbLUOCTi aBTOPIB He BUKNUKAE 3anepeyeHb nepe-
Bara MakpomnopuUCTKX CITOK MOPIBHSHO 3 MIiKPOMOPUCTMY,
iCTOTHO MEHLU CTilKUMK 0 iHiKyBaHHS. OCTaHHI Bxe
[@BHO He 3aCTOCOBYHOTb Y MALIEHTIB BUCOKOMO PU3NKY i B
yMOBax KOHTaMiHaLii onepauiiHoro nons. [loBegeHo, Lo
KIMKYOBE 3HAYEHHS Mae CriBBiOHOLLEHHS pO3MipiB nop,
MikpoopraHiamiB (1-2 mkm), makpodaris (18-35 Mkm) i
nevikouuTis (15-20 Mkm) [34].

B excnepumeHTi [35] BUSBMNK, WO KOMMO3WTHI €H-
[0npoTesn 3 npoTucnaiikosum Bap’epoM i3 konareHy He
BapTO BWKOPWCTOBYBATW B YMOBaxX OakTepiarnbHOi KOHTa-
miHauii. Kynetypu Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa, Staphylococcus aureus nokasy-
10Tb CYLIiNTbHWIA PICT HA aHTUAAre3nBHI MeMOpPaHi.

BukopucTtaHHsi Matepianis 6ionoriYyHoro NoOXomKEHHS!
3anMLaeTbeca NPeaMETOM HayKOBWX JUCKYCIl, Xo4a B pe-
komeHpauisix World Society of Emergency Surgery (2017)
LLI0A0 OMepaTBHOTO NiKyBaHHS NALEHTIB 3 YLLEMITEHUMM
rpUXXamm HaroroLeHo: 3a HasiBHOCTI paH 1-2 knacis 3a
knacudikauieto CDC cnig BUkopucToByBaTH NPOTE3YBanbHY
nnacTuky 3 iMNaHTauiero CUHTETUYHUX MaTepianis. Yac-
TOTa paHOBYX YCKINaAHEHb NpU LibOMY He 3pocTae (1 knac
paH), He 36inbLwyeTbea 30-A€HHA YacToTa YCKMaaHEHD,
Lo NOB’AA3aHi 3 onepaLiiiHim gocTynom (2 knac paH). Ans
3 i 4 knaciB paH cnig BiAMOBWTUCS Bif NPOTE3yBaNbHOI
MNacTUKM, SKLLO PO3MIp AeEKTY MEHLLIE HiX 3 CM; B iHLUMX
BUNagKax BapTo BUKOPVCTOBYBATH GionoriyHi npoTesu, konm
BOHUM HEZOCTYNHI — pe3opObytovy ciTky 3 nonirnakTuHy [36].

FAK anbTEpHaTMBY CMHTETWYHUM €HOOMpoTe3aM Ans
3MEHLLEHHS Y1 NPodinaKkTUKKM THINHO-3anarnbHKUX ycknag-
HeHb B yMOBaX BUCOKOI BakTepianbHOT KoHTaMiHaLli paHu
A. Cavallaro [37] pekoMeHayHOTb BUKOPUCTOBYBATM Biono-
riui citku (Tutomesh, Tutogen), amxe iXHe 3aCTOCyBaHHS
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HE CYNpOBOMXYBANOCh iCTOTHUM 30iMbLUEHHAM PaHOBUX
THIHO-3aManbHWX YCKNaaHeHb.

Lopez-Cano M. et al. [38] nopisHsinu pesynsratut pe-
KOHCTPYKLUii YepeBHOI CTiHKM 3a OMOMOTOK GionoriyHmX i
CUHTETUYHKX CITOK B YMOBaX KOHTaMiHaLlii Ta BUSIBUINK He-
raTVBHi HacMiaKky Bif 3aCTOCYBaHHS 6ioNOriYHUX iMNNaHTiB,
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 YepeBHiii 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-
NOriYHUX EHOONPOTESIB ANs NNACTVKW MiCNs BUAANEHHS
iHChikOBaHOI CHHTETWUYHOI CiTKW, YacToTa paHOBUX ycKknaa-
HeHb Npu oMy cTaHoBuna 48 %, yactota peumameiB —
12,6 % [40].

Pesynbtatn meTtaananisy [41] Wogo 3actocyBaHHS
HionoriyHmx CiToK B yMoBaX iH(ikyBaHHs Nokasanu: Yactora
iH(DEKLINHMX yCKMaaHeHb Micns iMnnanTauii 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 KOHTaMiHaLjii He MaloTb nepesar
Hag cuHTeTMdHUMKM — 21 % Ta 12 % BignoBigHO, a B
KOHTaMiHOBaHWX yMOBaXx pe3ynbraT e ripwi — 38 % Ta
11 % signosigHo. OnpautoBaBLLK 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.

HeBswpilweHnm nutaHHam nig vac nikysaqHs 3Bl € He
TiNbKN 3MEHLLEHHS KiNbKOCTI PaHOBWX YCKNaAHeHb, ane i
BNMMB €HOONPOTE3YBaHHS Ha SKICTb XMUTTS XBOPUX Micns
XipypriyHoro nikyBaHHs. TpaguuiiHi METOAMKW onepaTue-
HOro niKyBaHHs NauieHTiB i3 3Bl 'pyHTYIOTbCS Ha 3aKPUTTI
aedekTy 3a JOMOMOrOK BNACHUX TKaHWH, ane MawTb
yKpai Hu3bKy eheKTUBHICTb, 60 peLmanBn BUHUKAOTb
y 14-34 % Bunapkis [44]. Came TOMy OCHOBHWIA CMOCI6
nikyBaHHs NawlieHTiB — NpoTe3yBanbHa repHionnacTuka,
LLO @€ 3MOTY 3HU3UTU Liei MOKA3HWK MiJ Yac TPUpIYHOro
CrMOCTEPEXEHHS B KiNbka pasiB 3anexHo Big 0cobnmeocTen
XBOPYMX | METOAMKM OnepaLlii [45].

PeKoHCTpyKLis YepeBHOI CTiHKM — MeToh BMGOpY B
CyyacHiin repHionorii, Lo MiATBEPAKEHO 3 MO3WLA AOKa-
30BOi MeauUMHW. Ane, Ha Xanb, B OKPEMUX XBOPKX, SKUM
BMKOHAmM iMNMaHTaLto CITYaCTVX eHOONPOTESiB, PO3BMBA-
10TbCS Pi3Hi PaHOBI YCKMaAHEHHS, LLIO B yMOBaX KOHTaMiHaLLi
onepaLiiiiHoro nons ctaHoBnATb 1341 %. Po3suTok napa-
MPOTE3HMX iHCDEKLIN BKMKOYaE eTanu KoroHisaLlii CiTku Ta
thopmyBaHHs Gionnisku, agxe came GionniBkoOBMIA BapiaHT
PO3BUTKY iH(DEKLIIIHOrO NPOLIECy NEXUTb B OCHOBI TPYAHO-
LB | HeBAAY ypreHTHOI repHioxipyprii [46,47].

OyeBNAHO, He3BaXalumn Ha LWOHaANMEHLIE Kinb-
KacoTpiYHy icTOpilo repHioXipyprii Ta HasiBHICTb HWU3KM
e(eKTVBHUX METOZB | CIOCO6IB KOPEKLLT 4K PEKOHCTPYKLT
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JiNsiHKW BEHTpanbHOI rpui, NOLLYK idearnbHOro marepia-
ny ANS repHIoNnacTuk/ NPOAOBXYETLCA. 3a Cyd4acHMu
BMMOramu, BiH Mae ByTi XiMIYHO iHEPTHUM, MeXaHiYHO
MiLHWMM, NpUaaTHAM NS cTepuaisaLii, HekaHLEepOoreHHUM,
npuaaTHUM Ans habpuyHOro BUFOTOBMEHHS, 3 3a4aHUMK
6iocymicHummn BnacTusocTaMu (6ioiHepTHICTb, BioakTus-
HiCTb, 3naTHUiA Jo pe3opbuii), GionoriyHo aganTaviiHum
LOAO ANHAMIKO-CTATUYHOrO CTaHy YEPEBHOI CTiHKM Ta
PO3BUTKY KOMMEHCATOPHOTO 3anaribHoro npoLecy 3 Big-
CYTHICTIO pW3WKy BILTOPTHEHHS. BpaxoBytoun manbyTHi
notpeu NNaHoBOI Ta ypreHTHOI repHioXipypril, ifeansbHun
NnacTUYHUIA Matepian Mae GyTu CEeneKTUBHUM CUHTETWY-
HUM BIOMOriYHMM ayTOIMMIIAHTOM Pi3HWX PO3MIpIB.

PoapobneHHs cTparerii npodinakTuki Ta nikyBaHHs
THINHO-CENTUYHNX YCKNagHeHb, WO acoLiioBaHi 3 npo-
Te3yBarbHOI MIACTVKO YepeBHOI CTiHKW, — aKTyarnbHa
npobnema abaomiHanbHoI Xipyprii Ta repHionorii, 3yMoBmntoe
HeOOXifHICTb BU3HAYaTW BEHTpamnbHy rpuXy He K Io-
KarnbHWii NPOLIEC, a SIK CKIaHEe CUCTEMHE 3aXBOPIOBAHHS,
3yMOBIIEHE HU3KOIO (PaAKTOPIB, LLO B3AEMHO OBTSXKYIOTb,
Ta noTpebye KOMMMEKCHOr0 M CUCTEMHOTO MiAXoAy A0
nikyBaHHs [48].

Mpobnema onepaTMBHOTO NikyBaHHS abaoMiHanbHNUX
TPVK AOCI HEBUPILLIEHa, a[ke B OCHOBI (DOPMYBaHHS FPUK
nexarb KonareHonarii, nopyLueHHs GiomexaHikv YepeBHOT
CTiHKM, SIKi YacoM [JOBOITi CKMafHO YCYHYTH, @ po3MaiTTs
€nocobiB BUKOHAHHS onepaLii, BUAIB CUHTETUYHWX MaTe-
pianis, MeToAiB IXHbOI iMNAHTaLi CBiYMTL NPO NPOLOB-
KEHHS MOLLYKY ii€anbHOr0 TaKTUKO-CTPATENYHOTO PiLLIEHHS.
Y XipypriyHomy niKyBaHHi rpux YepeBHOI CTiHKV NPOBIaHi
No3WLii Hanexarb HEHAaTSHKHIN NNACcTUL 3 iIMNaHTaLlieto CiT-
4acToro eHOONPOTESA, LLO A€ 3MOTY iCTOTHO MOSINLLIYBaTH
pesynbTaTi, 3MEHLLYBaTV YacToTy YCKMaAHEHb | peLyavBiB.
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CiTYaCTVX iMMIaHTaTIB, NOLWYK cnocobiB ixHbOI dikcaLii
B NEpeaHiil YepeBHili CTiHLi, BAOCKOHANEHHsA Ta onpa-
LIFOBaHHSA HOBMX METO[iB NPOrHO3yBaHHS, NPOiNaKkTuku,
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Case report

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 NyXMMHAMU, 3aCTOCOBYHOUM CErMeH-
TapHi KiCTKOBI anoTpaHcnnaHTaTh. BukoHanm cxognHKonogibHy 0CTe0TOMIto Ans JOCATHEHHS HaNGINbLUOTO KOHTAKTY MiX KICTKOBUM
anoiMnnaHTaToM i KICTKOI peuunieHTa, dikcaLito iHTpamenynspH1M BnoKiBHUM CTPYKHEM 6€3 BUKOPUCTAHHS KICTKOBOTO LIEMEHTY,
a TakoX Ans OCATHEHHS KpaLLoi penapaLlii BUKOHyBamnv NepBUHHY KiCTKOBY ayTonnacTuKy. 3aiicH1nm kniHivHy anpobaLiiio metogy
Ta BUBYWIW PE3YNbTaTV 3aCTOCYBaHHS (PEHTIEHOMOTNYHO, MOPHONOriyHO). BukoHanu mopdonoriyHe AOCRIMKEHHS 30HU KOHTaKTY
aroTpaHcnnaHTaTa Ta KicTku peuunieHTa.

Pesynkratu. [loBeny epekT1BHICTL METOZY, LU0 pO3pobunu. Y pesynbTati CocTEPEKeHHs 32 XBOPYUMM, SIKUM BUKOHANM XipypriuHe
nikyBaHHs 3a po3pOGIIEHOK METOAVKOH, BUSHAYUIM TaKi YCKNAAHEHHS: iLIEMIYHMIA HEKPO3 M’SIKWX TKaHWH (YHacnigoK iHTpaonepa-
LiiHOro NepeB’si3yBaHHs apTepii, Lo Oyna iHTUMHO 0TOYeHa NyXIHOK) — 1 BUNaAoK; PeLnanB MyXnuHK, Lo NPU3BENo A0 amny-
Tauii KiHuiBk1, — 1 xBopwit. Mig Yac 4OCRimKEHHs BUAANeHoro npenapary (nicns amnyTauii) MakpoCKOMiYHO BUSIBAIN 3POLLIEHHS!
arnoimMnnaHTara Ta KicTku-peuunienTa. 3a AaHNMM ricTONOMYHOIO Ta PEHTTEHONOrMYHOM AOCHIMKEHb NOKa3aHa pereHepaList KicTku
B AiNSHU KOHTaKTy anoTpaHcnnaHTata i KicTku-peuymnienTa. Y pesynerarti riCTonorivHoro AOCimpXeHHs BUAaneHoro npenapary
YpaxeHoi roMinKi1, 30kpemMa 30HW KOHTaKTY anoiMnnaHTara i KicTKW-peLunieHTa, YiTko BisyanisyBanu Matepian KicTKoBOro iMnnaH-
TaTa, Ha 30BHILLHI/ NOBEPXHI Ta Yy BHYTPILUHIX Bigdinax skoro BUSBUMW YTBOPEHHS MOMOAOI KICTKOBOT TKAHUHM SIK HaLLapyBaHHs!
kicTkoBKx Tpabekyn. OTxe, KicTKOBa TkaHUHa hopmMyBanacs Ha NOBEPXHi KICTKOBOrO afloreHHoro Matepiany, npopocTtana B ioro
BHYTPILLHI BiAAiNY, YTBOPHOIOYM MILIHWA KOHTAKT «KiCTKa — iMniaHTar.

BucHoBKuM. BukopucTaHHs MeToayuky BiopekoHCTPYKLIT AedheKTiB LOBMVX KICTOK Aae 3MOry MakcUMarnbHO 30eperTu KicTKoBY Tka-
HWUHY YP@XXEHOT KiHLIiBKW, BIGHOBUTI HABKOMMLLHI TKAHUHW, YHUKHY T iHCDEKLAHWX Ta anepriyHnX peakLiii MopiBHSHO 3 MOZYIbHAM
eHponpoTesyBaHHAM. PikcaLlis anoiMnnaHTara i KicTku-peLynieHTa, 3aCToCoBYHOUM Step-cut 0CTEOTOMIlO 3 OAATKOBUM YBELEHHAM
iHTpamenynsipHOro GrIOKIBHOMO CTPYXKHS, Jae 3MOry OTpUMaTh CTabinbHy «KOHCTPYKLKO» Ta MakCMMarbHO 36inbLUNTY MIOLMHY
KOHTaKTY KICTKOBOI TKaHUHW (arno- Ta KicTku-peuymnienTa). Li YHHMKM 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 annoTpaHCnnaHTaToB.

Matepuans! 1 meToAbl. YCOBEPLUEHCTBOBANM METOA XVPYPTUYECKOrO NTEYEHNsI NALMEHTOB C KOCTHBIMM OMyXONsIMUA C UCMOMb-
30BaHNEM CETMEHTapHBIX KOCTHBIX anyioTPaHCMaHTaToB. BhINONMHMAM CTyNeHYaTyio OCTEOTOMUIO ANst AOCTUKEHNS GOMb-
LUEero KOHTaKTa Mexay KOCTHbIM annoMMMNaHTaTOM M KOCTbH peuunuenTa, ukcaumio UHTpaMeaynisipHbIM BrokvpyroLmm
cTepxHeM 6e3 MCnonb30BaHNs KOCTHOTO LiEMeHTa, a Takke Ans AOCTVKEHWS Nyyllei penapauymy BbINOMHUY NEPBUYHYIO
KOCTHyIO ayTonnacTuky. MpoBegeHa knMHUYeckas anpobaunst MeTofa U U3ydeHbl pesynsTaTbl €6 MPUMEHEHNS! (DEHTIEHONIO-
ruyecku, Mopdororuyeckn). BoimonHeHo Mopdonornyeckoe UCCenoBaHWe 30Hbl KOHTAKTa annoTpaHCnnaHTata ¢ KoCTbio
peLmnueHTa.

Pesynktartbl. [lokasaHa aphekTBHOCTb paspabotaHHoro Metoga. B pesynbrate HabnopeHns 3a nauyeHTamm, KoTopbIM Npo-
BEAEHO XMPYPriyeckoe NeyeHne no paspaboTaHHON METoAMKe, OTMEYEHb! Takne OCHOKHEHUS: ULLEMUYECKII HEKPO3 MSATKWX
TKaHel (BCNeACTBME MHTPAoNepaLVOHHON NepeBsi3k/ apTepuu, KoTopas Bbina MHTUMHO crnasiHa ¢ Onyxonblo) — 1 cryyai;
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
PEHTreHOMOrMYeckoro NCCReoBaHUIA MoKa3aHa pereHepaLyns KocTu B 06MacTu KOHTaKTa annoTpaHcnnaHTara ¢ KOCTbIo-peLmni-
€HTOM. B pesynkrare rucTonornyeckoro UCCneaoBaHus yaaneHHoro npenapara nopaxxeHHoM roneHu, B YaCTHOCTYW 30HbI KOHTaKTa
anmnovMnnaHTaTa u KocTU-peLMnieHTa, YeTko BU3yanuanpoBani Matepnan KOCTHOTO MMaHTaTa, No Hapy)HOW NOBEPXHOCTU 1
BO BHYTPEHHWX OTZAENax KOTOPOro 0TMEHYEHO 0Opa3oBaHME MOMOLO KOCTHOM TKaHW B BUAE HACTOEHUS KOCTHbIX Tpabekyn. Takim
06pa3om, KoCcTHas TkaHb POpMMPOBaNach Ha MOBEPXHOCTM KOCTHOIO anforeHHoro Matepumana 1 npopacrarna B ero BHyTpEHHME
oTaensbl, 06pa3oBbIBas KPenKiii KOHTaKT «KOCTb — UMMNaHTaT.

BbiBogabl. Vicnonb3oBaHne MeToamkm 6VIOpeKOHCprKLlV|VI ﬁle(;beKTOB [ATMHHBIX KOCTEN NO3BONSET MAKCUMAIIbHO COXPaHUTb KOCT-
HYI0 TKaHb I'IOpa)KeHHOVI KOHEYHOCTK, BOCCTAHOBUTL OKPYXaKLlne MArkMe TKaHu, n3bexatb VIH(*)EKLI,VIOHHI:IX W annepruyecknx
peaKLlI/IVI MO CPABHEHWUIO C MOAYNbHBIM SHAOMPOTE3MPOBAHUEM. ®ukcaumsa annoumniaHTata v Koctu peuunueHTa ¢ ncnonb3osa-
HueMm step-cut 0CTEOTOMUM C JOMNONMHUTENbHBIM BBEAEHUEM MHTpameaynnapHoro 6J'IOKVIpyIOLLleF0 CTEePXXHSA NO3BONAET NONYy4UTb
CTa6VIJ'IbHy}O «KOHCTPYKUUIO» U MakCUmarbHO yBENUYUTL NNOLLaAb KOHTaKTa KOCTHOW TKaHm (anno- " Kocm-peu,wnmeHTa). am
YCNoBMA NO3BONAT NOJTY4NTb XOPOLLYH KOCTHYHO pereHepaLuto.

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. 7).

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
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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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