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Objective - to study the relationship between the level of thyroid hormones and clinical, autonomic, structural and functional
characteristics of heart affections, activity of immune inflammation markers, endothelial dysfunction by means of cognitive modeling.

Methods. 60 patients with coronary heart disease with concomitant hypothyroidism were examined (the average level of TSH
13.05+3.30 mU/ml, the average level of FT, 11.45+0.72 pmol L, the average age of patients — 60.5 (54.0; 64.5) years, among them
16 (27 %) were men and 44 (73 %) women. The complex clinical examination including clinical, biochemical, immune-enzyme and
instrumental methods of examination, correlation and regression analysis of the data was carried out.

Results. The correlation analysis showed that in patients with coronary heart disease, comorbid with hypothyroidism, the reduction
of left ventricular ejection fraction was mostly associated with the increasing levels of neopterin and tumor necrosis factor-a (r=-0.37
and r=-0.38 respectively; p<0.05); condition of myocardial stiffness correlated with the concentration of C-reactive protein (r=+0,56;
p<0,05); level of total cholesterol (TC) — with concentration of neopterin (r=+0.39; p<0.05) and plasminogen activator inhibitor-1
(PAI-1) (r= +0.50; p<0.05); heart rate variability parameters and indicators of myocardial ischemic changes correlated with the level
of neopterin and endothelin-1. The value of FT, had a correlation with the concentration of neopterin (r=-0.34; p<0.05) and PAI-1
(r=-0.52; p<0.05), left ventricular myocardium mass index (LVMI) (r =-0.44; p<0.05), early and late diastolic filling velocities of the
left ventricle and their ratio (r=+0.50, r=-0,42 and r=-0.41, respectively, p <0.05), standard deviation of normal-to-normal intervals
(SDNN) in the active (r=+0.45; p<0.05) and passive (r=+0.36; p<0.05) periods, TC (r=-0.33; p<0.05). The performed regression
analysis confirmed the direction of relations, also allowed to build the cognitive model of the clinical course of ischemic heart disease
in patients with hypothyroidism, where the FT, acts as a connecting link.

Conclusions. The cognitive model developed on the basis of correlation and regression analyzes demonstrates clinical and
pathogenetic role of immune inflammation markers and endothelial dysfunction in the progression of structural and functional
heart disorders, ischemic and autonomic changes in CHD patients with concomitant hypothyroidism, where FT, level acts as a
connecting link.

KaiHiko-naToreHeTH4YHa poAb iMyHO3anaAbHOI aKTUBALLii Ta eHAOTeAIaAbHOI AUCOYHKUI
Y XBOPHUX Ha iLemiuHy XBopoby cepus, o acouidnoBaHa 3 rinoTMpeo3om,
3a pe3yAbTaTaMu KOTHITUBHOTO MOAEAIOBAHHA

H. C. MuxaWnoBcbka, T. B. OAiHKK

MeTa po60oTH — focnimKeHHs B3aEMO3B'I3KIB Mix piBHEM FOPMOHIB LMTONOAIOHOT 331031 Ta KMiHIYHUMK, BETETaTUBHUMM, CTPYKTYP-
HO-(YHKLIiOHaNbHUMM 0COBIMBOCTSIMU YPaXKEHHS CepLisi, aKTUBHICTIO MapKEPIB iIMyHHOTO 3ananeHHsi, eHaoTenianbHoi AMCHYHKLUIT
LUSISIXOM KOHITVBHOO MOZEMtoBaHHS.

Marepianu Ta metogmn. O6cTexunm 60 XBopux Ha ilemMiuHy XBOpoDy cepLis 3 CynyTHiM rinoTMPeo30M (CepeaHit piseHb TTI
- 13,05+3,30 mkMO/Mn; cepeaHint piseHb T, BinbHuiA — 11,45+0,72 nMonb/n, megiaHa Biky xsopux — 60,5 (54,0; 64,5) pokis,
cepep Hux 16 (27 %) yonosikis Ta 44 (73 %) *iHKW. 3LIACHUNM KOMNNEKCHE KNiHiYHE 0BCTEXEHHS 3 BUKOPUCTaHHSAM 3aranbHo-
KMiHIYHUX, BIOXIMIYHMX, IMyHOEPMEHTHNX Ta IHCTPYMEHTaNbHUX METOAIB OOCTEXEHHS; KOPENALIHUNA i perpecinHuin aHanis
AaHuX.

Pesynisratu. KopensuiiHuin aHania nokasas: y XBOPWX Ha ileMivHy xBopoby cepus, Lo komopbigHa 3 rinoTpeo3om, 3Hu-
XeHHs ppakuii BUKMAY MIBOrO LUMTYHOUKA HACYTTEBILLE acoLliloBanoCh 3i 3pOCTaHHAM PiBHA HEONTEPUHY Ta akTopa HeKpo3y
nyxnuHu-a (r=-0,37 Ta r=-0,38 BignosigHo; p<0,05); cTaH XOPCTKOCTi Miokapaa KOpentoBas i3 KoHLeHTpaLlieto C-peakTMBHOrO
6inka (r=+0,56; p<0,05); piBeHb 3aranbHoro xonectepuHy (3XC) — i3 koHUeHTpauisMu HeonTepuHy (r=+0,39; p<0,05) Ta
iHribiTopa TKaHWMHHOrO akTuBaTopa nnaamiHoreHy-1 (ITAM-1) (r=+0,50; p<0,05); napameTtpyn BapiabenbHOCTi CEPLEBOrO pUT-
MYy Ta iHOMKaTOPU illeMiYHMX 3MiH MioKapfa Manu B3agMO3B'A30K i3 piBHEM HeonTepuHy Ta eHpoTeniHy-1. KoHuenTtpadia T,
BiNbHOTO HaWCyTTEBILLE KOpentoBana 3 piBHAMW HeonTepuHy (r=-0,34; p<0,05) Ta ITAM-1 (r=-0,52; p<0,05), iHaekcoM macy
miokapga (r=-0,44; p<0,05), WBNAKICTIO paHHBOrO Ta Mi3HLOTO AiaCTOMIYHOrO HAMOBHEHHS MIBOTO LTYHOYKA, @ TAKOX iXHIM
cniegigHoweHHaMm (r=+0,50, r=-0,42 ta r=-0,41 BignosigHo, p<0,05), ctangapTHum BigxuneHHsM NN iHTepBanis 3a akTMBHWI
(r=+0,45; p<0,05) i nacusHwit (r=+0,36; p<0,05) nepiogn, 3XC (r=-0,33; p<0,05). PerpeciiiHui1 aHanis nokasae CpsiMOBaHICTb
BUSIBMEHNX B3aEMO3B'SI3KiB, @ TakOX AaB MOXIMBICTb NoByayBaTH KOTHITUBHY Mogenb nepebiry ilemiyHoi XxBopobu cepus y
XBOPUX i3 riNOTUPEO30M, A€ PiBeHb T, BiflbHOTO BUCTYMNB CMONYYHOI TAHKOH.

BucHoBKM. KorHiTBHa Mofenb, Lo po3pobrieHa Ha NiacTasi KopensiLiiHoro Ta perpeciiHoro aHanisis, OBOAMTb KITiHiKo-naToreHe-
TWUYHY POrb MapKepiB iMyHHOTO 3anarneHHs Ta eHgoTenianbHOl AMCAYHKLITY NPorpecyBaHHi CTPYKTYPHO-(YHKLOHaNbHIX MOpYLLEHb
Ccepug, iLLeMIYHIX | BETeTaTMBHIX 3MiH y XBOpUX Ha IXC i3 cynyTHIM rinoTupeo3om, ae piseHb T, BifbHOTO € CMONYYHOIO NAHKOK.
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KAMHUKO-naToreHeTHUeCcKasn poAb MMMyHOBOCI'IaI\MTeI\bHOﬁ aKTUBALIMKU U IHAOTEAUAAbHOW Kniouesbie cnosa:
AMCOYHKUMH Y 60ABLHBIX MLLEMUUECKOH 60Ae3HbIO cepALla, aCCOLMMPOBaHHON 25\‘2‘3"::‘2‘;’;11 .
C runoTupeo3om, no pe3yabratamM KOrHUTUBHOro MOAEAUPOBaAHUA TMNOTUPEO3,

. . 6uonornyeckue
H. C. MuxannoBckas, T. B. OnelHUK Mapkepbl,
Llenk pa6oThi — nccrienoBaHme B3auMOCBS3eil Mexay YPOBHEM FOPMOHOB LLMTOBUAHON Xenesbl 1 KMHNYecKAMM, BereTaTuaHbimy,  MMMABL
CTPYKTYPHO-ChyHKLIMOHAMBHLIMY 0COBEHHOCTAMY MOPAXEHNS CeprLia, aKTUBHOCTLIO MapKepoB MMMYHHOTO BOCManeHus, aHaoTe-  PEMOAGAMPOBaHHE
NnanbHOM ANCHYHKLMW MYyTEM KOrHUTUBHOTO MOAENMPOBAHMS. cepaua,

WLLEMWS MUOKaPA],

Marepuanei u MmeToabl. O6cneaosaHo 60 BonbHLIX NLLEMUYECKON 60Me3HbI0 CepaLia C COMYTCTBYIOLLMM MMNOTUPEO3OM (CPEAHA  cratucTiueckas
ypoBeHb TTI — 13,05+3,30 MkMO/Mn, cpenHuit yposeHb T, cBoBoaHbIA — 11,45+0,72 nmonb/n, MeauaHa Bo3pacTa GoMbHbIX =  yiopens.
60,5 (54,0; 64,5) ner, cpeam HUX 16 (27 %) Myx4nH 1 44 (73 %) xeHLWwmHbI. [POBOAMAN KOMMNEKCHOE KIMHUYEeCKoe 06CrneaoBaHme
C WCMONb30BaHNEM OBLLEKIMHUYECKUX, BUOXUMUYECKNX, UMMYHO(DEPMEHTHBIX U MHCTPYMEHTAmbHBIX METOROB 0BCneaoBaHus; S
KOpPEnsLMOHHBIA U PErpecCOHHBIN aHanM3 NonyYeHHbIX AaHHbIX. Mem’;mcmﬁ
Pesynbtathbl. MpoBeagHHBIN KOPPENALMOHHBIM aHAMNN3 NoKasar, YTo y 60MbHLIX ULLEMUHECKON BONE3HbI0 cepaLa, KOMOpBUaHoi  KYPHan. - 2017. -
C FMNOTMPE030M, CHIDKeHME dhpaKLm BeIGpOCa NeBoro xenyaoyka Hanbornee CyLUeCTBEHHO acCOLMMPOBANIOCh C POCTOM YPOBHS I: ig_'sN"’ 1(100). -

HeonTepuHa v akTopa Hekposa onyxonu-a (r=-0,37 n r=-0,38 cootBeTcTBEHHO; p<0,05) COCTOSAHME XECTKOCTM MUOKapAa
KOppenupoBarno ¢ KoHueHTpauwei C-peaktusHoro Genka (r=+0,56; p<0,05); yposeHb obLero xonectepuHa (OXC) — ¢ KOHLeH-
Tpaumen HeontepuHa (r=+0,39; p<0,05) n nHrMGUTOPa TKaHEBOrO akT1BaTopa nnasmuHoreHa-1 (MTAM-1) (r=+0,50; p<0,05);
napameTpbl BapuabenbHOCTY CEPAEYHOTO PUTMa U MHAMKATOPbI MLLEMUYECKUX U3MEHEHUII MoKapaa MMen B3auMoCBs3b C
YPOBHEM HeonTepuHa u aHaoTennHa-1. KoHueHTpauus T, cBoboaHoro Hambonee CylecTBeHHO Koppenuposara ¢ ypoBHAMM
HeonTepuHa (r=-0,34; p<0,05) n UTAM-1 (r=-0,52; p<0,05), nHaeKcoM Macchl MMoKapaa NeBsoro xenynodka (r=-0,44; p<0,05),
CKOPOCTbIO PaHHETO W MO3AHEr0 ANACTONMYECKOTO HAMOMHEHMS NEBOTO XeryAo4ka a Takke UX CooTHoLLeHVeM (r=+0,50, r=-0,42
n r=-0,41 cootBetcTBeHHO; p<0,05), cTaHaapTHeIM oTknoHeHnem NN nHTepBanoB 3a akTvBHbIN (r=+0,45; p<0,05) n naccve-
HbI (r=+0,36; p<0,05) nepunogsl, OXC (r=-0,33; p<0,05). MpoBenéHHbI PETPECCHUOHHBIA aHANN3 YCTaHOBWI HAaNPaBNEHHOCTb
BbISIBIEHHBIX CBSA3EHA, @ TaIoKe MO3BONMM MOCTPOUTL KOTHUTUBHYHO MOLEMNb TEYEHMS ULlemmnyeckoii GonesHu cepaua y 6omnbHbIX
C rMMoTMPEO30M, e YPOBEeHb T, CBOBOHOMO BLICTYNWIT CBA3YIOLLM 3BEHOM.

BbiBoabl. PaspaboTaHHasi Ha OCHOBaHWUM KOPPEMSILMOHHOIO ¥ PErPECCUOHHOMO aHanmM30B KOrHUTMBHAs MOZeMb AOKasblBaeT
KIMHWKO-NATOreHETUYECKYI0 PONb MapKEPOB MMMYHHOTO BOCMANEHWS U 3HLOTenMarnbHoN AMCHYHKLAN B NPOrpeECCUpPOBaHNM
CTPYKTYPHO-ChyHKLMOHAbHBIX HApyLUEHWIA CepaLa, NLLEMUYECKUX 1 BEreTaTUBHbIX M3MeHeHUii y 6onbHbIX MBC ¢ conyTeTByoLWmMM
rUNOTUPEO3OM, e YpoBeHb T, CBOBOAHOTO BbICTYMAET CBASYIOLLMM 3BEHOM.

and such “new” risk factors of atherosclerosis as C-reactive
protein, endothelial dysfunction, immune inflammation,
pro-coagulating blood changes, etc. [7].

Today the factors of atherosclerosis progression and
destabilization of the coronary heart disease course in pa-
tients with concomitant thyroid hypofunction are insufficiently
clarified. The pathogenetic mechanisms of thyroid hormones
participation in the development of immune inflammation,
endothelial dysfunction, the occurrence of adverse cardio-
vascular events in the abovementioned category of patients
need follow-up study.

Introduction

Ukraine takes one of the leading places among European
countries in terms of population mortality from coronary heart
disease (CHD). According to statistics Ukraine has more than
9 million CHD patients, among them 34.9 % are the patients
with angina pectoris [1]. Parallel with traditional risk factors,
the coronary heart disease is significantly affected by the
comorbidities, in particular by the endocrine pathology with
the hypothyroidism, as one of the most principal [2]. The
reduction of thyroid function is considered to be an addi-
tional risk factor, provoking cardiovascular diseases, as this
pathology is associated with the development of atherogenic
dyslipidemia, diastolic hypertension, endothelial dysfunction,
myocardial remodeling, which in their turn are the predictors
of adverse cardiovascular events [3].

Itis proved that the structural changes in the myocardium
due to reduction of the thyroid gland function lead to a violation

Objective

To study the relationship between the level of thyroid hor-
mones and clinical, autonomic, structural and functional
characteristics of heart affections, activity of immune in-
flammation markers, endothelial dysfunction by means of

of intracardiac hemodynamics: reduced myocardial contractile
function, its electrical instability, disruption of atrioventricular
conduction, lengthening of diastole, reduced left ventricular
ejection fraction [4,5]. Hypothyroidism is accompanied with the
violation of functional state of the autonomic nervous system;
it leads to the imbalance of sympathetic and parasympathetic
influences on the heart and increases the variability of the QT
interval, which significantly affects the course of both CHD
and hypothyroidism [6].

It is established that the decrease in the concentration
of thyroid hormones promotes activation of lipid peroxidation
and the occurrence of hypercholesterolemia [7]. Scientific
data evidence the relationship between hypothyroidism
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cognitive modeling.

Materials and Methods

The study involved 60 patients with coronary heart dis-
ease with concomitant hypothyroidism (HT) (the average
level of TSH 13.05+3.30 mU/ml; the average level of FT,
11.45+0.72 pmol/L, the average age of the patients — 60.5
(54.0; 64.5) years, among them 16 (27 %) are men and 44
(73 %) women).

The CHD diagnosis and the stable angina functional
class were based on a comprehensive analysis of com-
plaints, data of physical examination, results of laboratory
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and instrumental examinations according to the national
standards (Order of MOH Ukraine Ne 436 from 03.07.2006)
[8]. The presence of hypothyroidism and the degree of its
severity were set according to the Protocol of medical care
provision for patients with endocrine system pathology (Ne 124
from 05.09.2011) [9] and recommendations of the European
Thyroid Association [10].

Comprehensive clinical examination of patients, consid-
ering their complaints, anamnesis, objective and additional
(laboratory and instrumental) methods of investigation ac-
cording to the generally accepted standards, was conducted.
The following methods of investigation were used: general
clinical examination — to assess the clinical manifestations
of disease; biochemical examination — to determine the
level of total cholesterol, triglycerides, low- and high-density
lipoproteins; immune-enzyme examination —to determine the
level of C-reactive protein (CRP) (Biomerica, USA), tumor
necrosis factor-a (TNF-a) (eBioscience, Austria), neopterin
(IBLinternational, Germany), endothelin-1 (ET-1) (Biomedica,
Austria), Plasminogen Activator Inhibitor-1 (PAI-1) (Tech-
noclone, Austria), thyroid stimulating hormone (TSH), free
thyroxine (FT,); instrumental examination — two-dimensional
and pulse-wave Doppler echocardiography (“SONOACE”
8000SE company “Medison”, Korea), daily monitoring of
ECG by Holter (Kardiosens K, Ukraine) by the standard
technique — to determine the characteristics of structural
and functional changes in the heart, heart rhythm variability
rate, heart ectopic activity, severity of myocardial ischemia.

Statistical data processing was carried out using the
license program package “Statistica 6.0 for Windows” (Stat-
Soft Inc., Ne AXXR712D833214FAN5). The hypothesis of
normality of the studied parameters distribution was tested
by the Shapiro-Wilkie criterion. To estimate the relationships
between parameters the method of correlation analysis with
calculation of Pearson (if distribution is normal) and Spear-
man (if distribution is different from normal) correlation coeffi-
cients was used. To determine the direction and power of the
investigated factors influence the method of constructing the
equations of pair linear regression with further building the
cognitive model in the form of a sign directed graph that dis-
plays positive and negative functional relationships between
the studied factors was used. The impact was considered
as positive when the increase (decrease) of one factor led
to the increase (decrease) of another factor, and negative
when the increase (decrease) of one factor led to a decrease
(increase) of another factor. Data were considered reliable
by the level of statistical significance of p<0.05.

Results

In previous studies it was found out that the course of
coronary artery disease, comorbid with hypothyroidism is
associated with greater severity ofimmune inflammation and
endothelial dysfunction, autonomic, structural and functional
changes in heart, electrical activity of the myocardium, as
compared to both the patients with CHD without comorbid
diseases, and to the CHD patients with concomitant struc-
tural changes in the thyroid gland in euthyroid state [11-13].

Taking into account the complex pathogenesis of coro-
nary heart disease in patients with hypothyroidism, it's advis-
able to use the method of cognitive modeling to determine
clinical and pathogenetic role of immune inflammation and
endothelial dysfunction. The development of cognitive model
allowed us to identify the main clinical and pathogenetic fac-
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tors and assess their impact on the course of this pathology.

To build a cognitive model we, in the first place, have
identified the most important factors in terms of the investi-
gated problem, using the correlation analysis. The carried
out correlation analysis proved the existence of relationship
between the level of thyroid hormones and indicators of
immunoinflammatory activation and endothelial dysfunction,
structural, functional and autonomic changes in heart, elec-
trical activity of myocardium, lipid parameters, as evidenced
by the revealed correlation interrelations of FT, with a con-
centration of neopterin (r=-0.34; p<0.05), PAI-1 (r=-0.52;
p<0.05), LVM (r=-0.50; p<0.01), LVMI (r=-0.44; p<0.05),
the ratio of the mitral valve velocity Ve/Va (r=-0.41; p<0.05),
with standard deviation of normal cardiointervals (SDNN) in
active (r=+0.45; p<0.05) and passive (r=+0.36; p<0.05)
periods, TC (r=-0.33; p<0.05).

After the correlation analysis of markers of systemic
inflammation and endothelial dysfunction with lipid param-
eters in patients with coronary heart disease with concom-
itant hypothyroidism a reliable direct relation of PAI-1 level
concentration with total cholesterol (TC) (r=+0.50; p<0.05),
and neopterin levels with TC (r=+0.39; p<0.05) and low
density lipoprotein cholesterol (r=+0.62; p<0.05) was found
out. The reliable relation of ET-1, TNF-a and CRP levels with
lipid parameters was not identified.

In the study of structural and functional characteristics
of the heart in patients with coronary heart disease with
concomitant hypothyroidism the reliable direct medium
strength correlation of PAI-1 with left ventricular diastolic
diameter (LVDD) (r=+0.50; p<0.05), left ventricular sys-
tolic diameter (LVSD) (r=+0.60; p<0.05); reliable direct
medium strength correlation of TNF-a with left ventricular
ejection fraction (LVEF) (r=-0.38; p<0.05), LVDD (r=+0.54;
p<0.05), LVSD (r=+0.56; p<0.05); reliable direct medium
strength correlation of CRP levels with an left ventricular
stiffness index (LVSI) (r=+0.56; p<0.05); reliable negative
medium strength correlation of neopterin and TNF-a with
LVEF (r=-0.37 and r=-0.38 correspondingly; p<0.05) were
found out. The reliable relation between the endothelin-1
level and structural and functional characteristics of heart
was not discovered.

The study of the relationship of heart rate variability
in patients with coronary artery disease and concomitant
hypothyroidism with indicators of systemic inflammation
and endothelial dysfunction showed, that the level of
endothelin-1 negatively with average power correlated
with SDNN (r=-0.41; p<0.05) in passive period, and with
spectral power at low frequencies (LF) (r=-0.40; p<0.05)
in passive period; neopterin level negatively with average
power correlated with SDNN (r=-0.40; p<0.05) in active
and passive periods (r=-0.40 and r=-0.54 respectively;
p<0.05), with spectral power at the very low frequencies
(VLF) (r=-0.46; p<0.05) in passive period, LF (r=-0.46;
p<0.05) in passive period. PAI-1, ET-1 and CRP levels
had no significant correlations with heart rate variability.

The study of relationship between markers of immune
inflammation and endothelial dysfunction symptoms with
ectopic activity of the heart and ischemic changes in patients
with coronary heart disease with concomitant hypothyroidism
made it possible to reveal the presence of positive medium
strength correlation of PAI-1 with the total number of episodes
of supraventricular extrasystoles (SVE) (r=+0.46; p<0.05),
duration of episodes of myocardial ischemia (r=+0.46;
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Table 1. The equation of a straight linear regression of relationships between the studied factors

Ne of  Dependence Model R? The level Ne of  Dependence Model R? The level
model of significance  model of significance
1 PAI-1 from FT, w,=-2.04w, 0.39 0.05 1" LVEF from TNF-a w,=52.89-0.75w, 0.27 0.05
2 neopterin from FT, w,=-0.91w, 0.61 0.05 12 CRP from TNF-a w,,=3.06w, 0.59 0.05
3 TC from FT, w,=-0.40w, 0.75 0.05 13 TNF-a from neopterin w,,=0.08w, 0.65 0.05
4 LVMI from FT, w,=-1.63w, 0.77 0.05 14 PAI-1 from TNF-a w,=21.78w, 0.71 0.05
5 VelVa from FT, w,=0.05w, 0.86 0.05 15 ET-1 from neopterin w,=0.02w, 0.38 0.05
6 SDNN pas. from FT, w,=4.82w, 0.78 0.05 16 TC from neopterin w,=0.33w, 0.79 0.05
7 SDNN pas. from neopterin ~ w,=-3.46w, 0.84 0.05 17 TC from ITAM-1 w,=4.84+0.03w, 0.26 0.05
8 SDNN pas. from ET-1 w,=66.39-35.61w, 0.31 0.05 18 LVSI from CRP w,,=0.19+0.01w,, 0.30 0.05
9 LVEF from neopterin W,=-2.73w, 0.75 0.05 19 QTc from CRP w, =54.45w,, 0.73 0.05
10 LVEF from ET-1 W,=55.91-11.48w, 0.33 0.05 20 QTc from neopterin w,,=21.07w, 0.36 0.05

p<0.05); direct medium strength correlation of CRP with the
total number of SVE and corrected QT interval duration (QTc)
(r=+0.33; p<0.05); positive correlation of TNF-a with dura-
tion of episodes of myocardial ischemia (r=+0.42; p<0.05);
positive correlation of neopterin level with the duration of QTc
(r=+0.43; p<0.05). The reliable association of ET-1 with the
manifestations of ectopic activity of the heart and myocardial
ischemic changes was not found.

So, in the result of the correlation analysis in patients
with coronary heart disease, comorbid with hypothyroidism,
the most important clinical and pathogenetic factors, used to
build cognitive model were distinguished: the levels of FT,
neopterin, CRP, PAI-1, ET-1, TNF-q, total cholesterol, SDNN
pas., LVEF, LVMI, Ve/Va, LVSI, QTc.

During the second phase of cognitive model construction
of factors influencing the course of coronary heart disease
in patients with hypothyroidism the arc graph was formed; it
established relations between the tops (w) with a graphical
display of the resulting directed graph. The most statistically
reliable variables are presented in the form of straight linear
regression equations (Table 7).

During the third phase, after weighting tops and arcs,

we received a cognitive model of relationships between
immune inflammation and endothelial dysfunction markers
with indicators of cardiac remodeling, ectopic activity of the
heart, autonomic disorders in patients with coronary heart
disease, comorbid with hypothyroidism (Fig. 7).

Therefore, the regression analysis confirmed the most
significant correlation relations and set the direction of these
relations and made it possible to build a cognitive model
of the course of coronary heart disease in patients with
hypothyroidism, where the FT, acts as a connecting link.

Our received results are confirmed by a number of clinical
and experimental works [14,15]. Obtained data suggest that
hypothyroidism can potentially increase the risk of coronary
heart disease progression not only due to development of
endothelial dysfunction and systemic inflammation, but also
through the stimulation of systemic inflammation, expression
of proinflammatory cytokines, that, according to scientific data,
leads to vascular remodeling and destabilization of athero-
sclerotic plaque [16]. In their turn, proinflammatory cytokines
play an important role in the processes of hypercoagulable
state of blood, endothelial dysfunction, vascular and heart
remodeling [17].

-1.63

4.82
SD’\(‘V’: )pas. Neopterin
® (w,)
1 0.02
-35.61
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21.78 134
ET-1 :
(Wg) -11.48 ~
° : Lvm‘ -0.75 TNF-a
(w,) < (W)
3.06
54.45 CRP 0.01 ﬁ(_v:v/ S)'
(w12) > 13,

Fig. 1. Cognitive model of relationships between immune inflammation and endothelial dysfunction markers with indicators of cardiac remodeling, ectopic
activity of the heart, autonomic disorders in patients with coronary heart disease, comorbid with hypothyroidism.
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Conclusions

1. In patients with coronary heart disease, comorbid
with hypothyroidism, the LVEF decrease was associated
with the increased levels of neopterin and TNF-a (r=-0.37
and r=-0.38 respectively; p<0.05); myocardial stiffness
condition —with the concentration of CRP (r=+0.56; p<0.05);
total cholesterol levels —with the concentrations of neopterin
(r=+0.39; p<0.05) and PAI-1 (r=+0.50; p<0.05); HRV
parameters and indicators of myocardial ischemic changes
— with the levels of neopterin and ET-1.

2. The cognitive model, developed on the basis of
regression analysis, demonstrates (proves) the clinical and
pathogenetic role of immune markers of inflammation and
endothelial dysfunction in the progression of structural and
functional disorders, ischemic and autonomic changes in
CHD patients with concomitant hypothyroidism, where FT4
level acts as a connecting link.
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KAiHiuHa epeKTUBHICTb 3aCTOCYBAHHA €K30reHHOro L-apriHiHy
B AiKyBaHHi XBOPUX Ha iluemiuHy XBopoby cepus, AKi nepeHecAun
HerocnitaAbHy MHEBMOHItO

T. O. KyauHuu

3anopi3bKnii AepXaBHWUI MEeAUUHWI YHIBEPCHUTET, YkpaiHa

lwemivHa xBopoba cepus (IXC) i HerocnitanbHa nHeBMoHis (HIM) € NPOBIAHUMM NPUYMHAMK 3aXBOPIOBAHOCTI Ta CMEPTHOCTI.
AKTyanbHOo0 € onTUMi3aLlist NikyBaHHS Liiei koMopOiaHOT naTonorii 3 BUKOPUCTaHHSIM Npenaparis, LU0 BrAMBaOTb Ha (DYHKLIOHANbHMIA
CTaH eHaoTenito.

MeTa po6GoTy — B1BYMTI BNNMB €K30reHHOro L-apriHiHy Ha KniHiYHWiA nepebir 3axBoptoBaHHs!, iIHAMKATOPU CUCTEMHOTO 3ananeHHs
Ta eHfoTenianbHoi AucdyHKuii y nauieHTis 3 IXC, Wo nepeHecn HerocnitanbHy NHEBMOHILO.

Marepianu Ta metogu. O6cTexmnm 60 xsopux Ha IXC, aki nepeHecnn HI, megiana Biky — 72,50 poky (66,00; 75,00). MauieHTn
paHaoMi30BaHi Ha 2 rpynu: ocHoBHa — 30 XBOPWX, SIKUM A0LATKOBO [0 GasvcHOI Tepanii npuaHadany ek3oreHHuin L-apritiH 3a
CXEMOI0; NOPiBHAHHS — 30 XBOpMX, siki OTpUMYBanyu nuiue GasucHy Tepanito. BuaHadanu pieHi B4C-PI1, HeontepuHy, PAPP-A, NT-
proBNP 3a gonomoroto ELISA-TEST nepeg novatkom Tepanii Ta Yepe3 1 micsilb, ouiHoBanu kniivHui nepebir IXC npotsrom 1
POKY CMOCTEPEXEHHS.

PesynktaTut. B ocHOBHIl rpyni YacToTa NOBTOpHUX rocnitanisaLin 3 npueogy aectabinisavii nepebiry IXC i nekomneHcali cepLesoi
HegoctatHocTi (CH) Gyna BiporigHo MeHLuoto. [inHamika 3miH GiomapkepiB y naLieHTiB, siki OTPUMYBanM JOAATKOBO L-apriHiH, Gyna
6inbLL BMpaxeHot: piBeHb B4C-PI1 BiporigHo 3HU3uBCS Ha 57,14 %, y rpyni nopiBHaHHS — Ha 28,57 %; piBeHb HEONTEPUHY — Ha
36,57 %, y rpyni nopiBHsHHS — Ha 20,91 %; piseHb PAPP-A — Ha 35,71 %, y rpyni nopiBHsHHS — Ha 4,76 %. BusBneHo cyTTeBile
3MeHLLEeHHs koHueHTpaLii NT-proBNP y naLieHTiB, siki onepxyBany 4oaaTkoBo L-apriHiH NopiBHSHO 3 6a3uncHuM nikyBaHHsM: i3 CH |
cragii —Ha 50,97 % vs 21,82 %, 3 CH II-A cTagii —Ha 43,82 % vs 5,61 % (p<0,05). Yepes 1 micsub Big noyaTtky nikyBaHHS nawieHTv
OCHOBHOI rpyni Manu BiporigHO HUXYi MOKa3HWKK HeonTepuHy — Ha 16,46 %, NT-proBNP — Ha 40,92 % y xeopux i3 CH II-A cTagii
(p<0,05) nopiBHAHO 3 NaLlieHTamu, ki OTPUMyBanu nuLle BasucHy Tepanito.

BucHoBku. [logasaHHs ek3oreHHoro L-apriiHy go 6asucHoi Tepanii y xsopux Ha IXC, ski nepeHecnn HI, acouitoeTbest 3i
CNPUATAMBILLMM NepebiroM 3axXBOptoBaHHS Ta MO3WUTWBHUM BMIMBOM Ha CTaH eHaoTenianbHoi ANCYHKUT Ta iMyHo3ananbHoi
aKTuBaLii.

KamHnueckasn 3o PpeKTMBHOCTb MPUMEHEHUA 3K30reHHOro L-apruHuHa
B A€4eHUU 6OAbHBIX C MLLEMUUYECKOW 60Ae3HbIO cepALia NOCAe NepeHeCEHHOM
HErocnUTaAbHOM NHEBMOHUU

T. 0. KyauHuy

Mwemnyeckas bonesHb cepaua (MBC) u HerocnutanbHas nHesmonns (HIM) ABnsioTcs BegywMy npuinHamy 3abonesaemocTy
1 CMepTHOCTW. AKTyaribHa ONTUMU3aLMs NEeYeHs 3TOi KOMOPOUAHO MaTONOMAN C UCMOMNb30BaHWEM MPENapaToB, BIUSIOLLMX Ha
(bYHKUMOHANBHOE COCTOSIHUE SHAOTENMS.

Lienb paboTbl — M3y4nTb BAKSIHWE 3K30TEHHOTO L-aprHnHa Ha KNMHWYeCcKoe TedeHue 3aboneBaHus, MHANKATOpbl CUCTEMHOO
BOCMAneHns U 3HOOoTENnansHon AncyHKLMM y nauneHToB ¢ BC, nepeHECLLINX HErocnmTanbHyK MHEBMOHWIO.

Marepuanbi u metoabl. O6cnenosanu 60 6onbHbIx UBC, nepenéciumnx HI, meanaxa Bospacta — 72,50 roaa (66,00; 75,00). MauueHTsl
PaHLOMM3MPOBaHbI Ha 2 rpynnbl: OCHOBHas — 30 6OMbHbIX, KOTOPLIM AOMONHUTENBHO K 6a3NCHOI Tepanui HasHaYanm SK30reHHbIN
L-apruHuH no cxeme; cpaBHeHNs — 30 60MbHbIX, NoMy4aBLLUMX TONbKO BasucHyto Tepanuto. Onpeaensnm yposHu B4C-Pr1, HeonTepuHa,
PAPP-A, NT-proBNP ¢ nomolbto ELISA-TEST nepen Havanom Tepanuu u Yepes 1 Mecsil, oLeHnBany knuHndeckoe TeveHne NBC
B TeyeHune 1 roga HabnogeHvs.

Pesynkrathl. [InutencHoCTb neveHnst 6onbHbIX OCHOBHOM rpynmbl Gbina 4OCTOBEPHO MeHblue — 14,7+1,02 aHa npotve 17,53+1,49
AHs (p<0,05). B 0CHOBHO rpynine YacToTa NOBTOPHbIX FOCTIMTANM3aLMi NO NOBOAY AECTabUNM3aLmUm TEHEHISt OCHOBHOTO 3aborneBaHus
Obina AocToBepHO MeHblue Ha 33,33 %. [inHamuka uaMeHeHnn 61oMapKkepoB y NaLMEHTOB, NOMyYaBLLMX AOMOMHUTENBHO Npenapar
L-aprunuHa, 6bina Gonee BbipaxeHHON: yposeHb BYC-PI1 goctoBepHo cHisuncs Ha 57,14 %, B rpynne cpasHeHus — Ha 28,57 %, ypo-
BEHb HeonTepuHa — Ha 36,57 %, B rpynne cpasHeHus — Ha 20,91 %; yposeHb PAPP-A — Ha 35,71 %, B rpynne cpaBHeHUs! — Ha 4,76 %.
BbisiBneHo 6onee 3HaunTenbHOe yMeHbLUueHne koHueHTpaumi NT-proBNP y nauneHToB, nonyyaBLUmnX B CXeMe NeveHns L-aprHuH: ¢
cepAeyHolt HegocTaTo4HocTbio (CH) | cragum —Ha 50,97 % vs 21,82 %, ¢ CH II-A cTagnm — Ha 43,82 % vs 5,61 % (p<0,05). Yepes mecsy
nocre Hayana Tepanun NaumeHTbl OCHOBHOM IpynMbl UIMENW AOCTOBEPHO Boree HW3Kkve Mmokasatenu HeontepuHa — Ha 16,46 %, NT-
proBNP - Ha 40,92 % B noarpynne nauueHTos ¢ CH II-A ctagum (p<0,05) no cpaBHEHMIO C NaLyeHTamu, Nory4aBLUMMM TONKO BasnCHYt0
Tepanuio.

BbiBoabI. [lo6aBneHve ak3oreHHoro L-apruHuHa k 6asucHoi Tepanum y 6onbHbix MIBC, nepenéciumx HIM, accoummnpyertcs ¢ bonee
BnaronpusiTHbIM TeYeHreM 3ab0oneBaHNs U MONOKUTENbHBIM BAUSHUEM Ha COCTOSIHUE SHAOTENWAnbHON ANCHYHKLMN N UMMY-
HO-BOCMANMTENbHOI aKTUBALIMN.
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Clinical effectiveness of exogenous L-arginine in patients with coronary heart disease
after community-acquired pneumonia

T. 0. Kulynych

Coronary heart disease and community acquired pneumonia associated with a higher risk for morbidity and mortality. The optimization
of treatment of comorbid pathology by medicines which modify endothelium functional state is important.

Aim: to study effect of exogenous L-arginine on clinical course of disease, markers of systemic inflammation and endothelial dysfunction
in patients with coronary heart disease (CHD) and community-acquired pneumonia (CAP).

Materials and methods. 60 patients with CHD and CAP (the median 72.50 years, range 66.00; 75.00) were included into the study.
Patients were randomized in 2 groups: first — 30 patients with basic therapy combined with L-arginine; and second — 30 patients with
basic therapy. hs-CRP, neopterin, PAPP-A, NT-proBNP were measured by ELISA-TEST before treatment and 1 month after. Clinical
course was assessed during 1 year of follow-up.

Results. In the first group the hospitalization rate due to CHD and heart failure decompensation was significantly rare. Biomarkers
changes in the 1% group were significant: hs-CRP was significantly decreased by 57.14 % (in the 2™ group — by 28.57 %); neopterin
- by 36.57 % (in the 2" group — by 20.91 %); PAPP-A — by 35.71 % (in the 2" group — by 4.76 %). There was revealed a significant
decreasing of NT-proBNP levels in patients receiving L-arginine by comparing with basic therapy: with the | stage of heart failure (HF)
— by 50.97 % vs 21.82 %, with the II-A stage of HF — by 43.82 % vs 5.61 % (p < 0.05). After 1 month of therapy patients from the 1st
group had significantly lower rates of neopterin — by 16.46 %, and NT-proBNP — by 40.92 % in the subgroup of patients with II-A stage
of HF (p < 0.05) compared with patients who received only the basic therapy.

Conclusions. Combination of exogenous L-arginine and basic therapy in patients with CHD and CAP was associated with benign

clinical course and positive changes of endothelium functional state, immune and inflammation activation.

lwemiyHa xBopoba cepus (IXC) i HerocnitTansHa NHEBMOHist
— OHi 3 HAMYaCTILLMX NPUYMH 3aXBOPIOBAHOCTI Ta CMEPTHO-
CTi B ycbOMy CBiTi Ta B YkpaiHi 3okpema. CtaHom Ha 2015
pik cMepTHiCTb B YkpaiHi Big IXC cTaHoBuna 651,8 Ha 100
TUCAY HaceneHHs — 68,9 % Bif ycix 3axBoptoBaHb CUCTEMU
kpoBoobiry [1], cMepTHICTb BifA NHeBMOHI — 11,6 Ha 100 Tucsy
HaceneHHs [2], Liei NOoKasHUK 3pocTae B NALEHTIB CTapLUMX
BiKOBMX Tpyn. 3a AaHUMK 3aKOPAOHHMX BYeHMX [3], nicns
nepeHeceHoi HerocnitanbHoi nHeBMOHii (HI) 36inbLuyeTbes
yacToTa MOBTOPHWX rocniTanisauii i3 npueogy Aectabini-
3auii IXC npotsirom 30 gHiB cnoctepexeHHst. OCHOBHUMU
CepLEBO-CYAMHHNMM YCKMaAHEHHAMY, IO NPU3BOAATH [0
MOripLLEHHS! CTaHY XBOPWX, € PO3BUTOK FOCTPOrO KOPOHAPHOTO
cuHapomy (iHdapkTy Miokapaa abo HectabinbHoi cTeHokap-
Aii), nopyLweHHs putMy Ta/abo nosiBa Yu NporpecyBaHHs
CepLeBoi HefocTaTHOCTI [3].

TlikyBaHHs IXC 3pilicHIOETLCA BiBNOBIAHO A0 YMHHWX EBPO-
NecbKMX | HaLioHaMNbHX CTaHAAPTIB, NOBUHHO DyTW KOMNEK-
CHIM i BKMKOYATM 3a BiACYTHICTIO NPOTMNOKa3aHb npenaparu
TaKvX rpyn: aHTuarperaHTu (acnipuH Ta/abo knonigorpens),
HiTpaTh, B-agpeHobnokaTtopu, iHriGiTopyu aHrioTeH3nHNe-
peTBOptoBanbHOro depmeHTy (abo Grokatopu peLenTopis
aHriotensuny Il), ninig3HwkysanbHi 3acobu. OnHak, 3a AaHuMm
A. T. Griffin et al. (2013), Tinbku NpU3HaYeHHs CTaTWHIB y
XBOpUX i3 komopbigHoto natonorieto IXC i HerocnitanbHo
MHEBMOHIEI0 acoLliloBanoch i3 MEHLINM PU3VMKOM Hecrpu-
ATNMBUX KapaioBacKynsApHUX NOAIN, TOAI SK NPU3HAYEeHHS
B-appeHobnokaropis Ta iHribiTopi AMN® He NpoaeMOHCTPY-
Baro CyTTEBOro BnnvBy Ha Aanblunin nepebir IXC [4].

Ockinbku AucdyHKLT CyanHHOTO EHAOTENIO BiABOANTLCS
NpoBiAHA ponb y PO3BMTKY, NPOrpecyBaHHi, Aectabinisa-
Lii ilemivHoi xBopobu cepus [5], AOLINBHO NPUNYCTUTY:
CBOEYaCHa KOpekLUis eHgoTenianbHUX NOpyLieHb 3haTtHa
MoninLKUT NPOrHO3 B 03HAYEHOI KaTeropii xBopux. OgHUM
i3 Takux Npenaparis, L0 BNNBAE Ha PYHKLIOHANbHUI CTaH
eHpoTenito, € L-apriHiH — yMOBHO He3aMiHHa amiHOKu1CIOTa,
ska € cybctpatom ans NO-cuHTasm. [Npenapar akTusye rya-
HinaTumknasy Ta nigsuLLye piseHb UIM® B enpoTenii cyauH,
npurHivye cunte3 monekyn aaresii VCAM-1 i MCP-1, sHxye
aKTVBaLlito Ta aaresito NeNKoLMTIB | TPOMOOLMTIB A0 eHAoTe-
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nito cyauH [6], 3anobirae yTBOPEHHIO Ta pO3BUTKY aTepocke-
poOTMYHMX Orsiiok. Mig BNAMBOM L-apriHiHy 3MeHLLyeTbCs
CUHTE3 eHOOTENIHY-1, KU € NOTYXXHWUM Ba3OKOHCTPUKTOPOM i
CTUMYNSTOPOM Nponidpepallii Ta MirpaLlii rnageHbKoM ' a30BMX
KMiTUH CyAWHHOI CTiHkm [7]. Kpim Toro, npenapart npurHivye
CMHTE3 aCYMETPUYHOrO AMMETUNAPFiHIHY — CTUMYynsTOopa
OKCUZATMBHOTO CTPECY, Ta 3HWKYE NPOAYKLIHO | KOHLIEHTpaLit0
BiNbHUX pagukanis y nnasmi Ta TkaHuHax [6]. 3a gaHuMu
focrimkeHb [6,8], nikyBaHHs L-apriHiHOM 3MeHLUYe CTyniHb
fenpecii cermeHTa ST Ta KinbKiCTb HanagiB CTeHoKapgii y
xBopux Ha IXC. [onaTtkoBe npuiMaHHs L-apriHiHy cnpusie
3MEHLLEHHIO (hYHKLIIOHANBHOMO Knacy cepLeBoi He[oCTaTHO-
CTi Ta NoMiNLLIEHHH CyB'eKTUBHOTO OLLIHKOBAHHS SIKOCTI XUTTS
XBopux [7]. 3a pesynsratamu [OCTiKeHHs BapiabenbHoCTi
cepueBoro putMmy [9], AogaTkoBe Npu3HadveHHs L-apriHiHy
CNpysiE NiZBULLEHHIO BAryCHOrO BIMBY Ta 3MEHLLYE aKTuB-
HICTb CUMNATUYHOMO KOMMOHEHTA Y XBopuX Ha IXC.

TNiTepaTypHi AaHi, Lo CTOCY0TbCS BUKOPUCTaHHS L-apriHi-
Hy y xBopux Ha IXC nicrnst nepeHeceHoi HerocniTarnbHOi MHEBMO-
Hii, 06MexeHi. MepcnekTUBHUM € BUBHEHHS BNMBY L-apriHiHy
Ha KMiHiYHMA nepebir 3aXBOPIOBaHHS, MapKkepy CUCTEMHOIO
3anarneHHs, eHgoTeniansbHoi AucdyHKLU Ta HecTabinbHOCT
aTepOCKNEPOTUYHOI BIALLKM Y XBOPUX Ha iLLeMiYHy XBopoby
cepus, ik nepeHecn HerocniTanbHy MHEBMOHILO.

Merta po6otu

[ocniguTyi BNnnB ek30reHHOro L-apriHiHy Ha KniHiYHWiA nepebir
3aXBOPHOBaHHS, IHOMKATOPW CUCTEMHOTO 3anareHHs Ta eHao-
TenianbHOi AMCYHKUIT B NaLieHTIB 3 iLuemMiyHo XBopoboto
cepus, SKi nepeHecnn HerocniTanbHy MHEBMOHI.

Marepianu i meToAM AOCAIAKEHHA

[0 BioKpUTOrO MPOCMEKTUBHOMO KOFOPTHOIO AOCHTMKEHHS!
3any4nnm 60 xeopux Ha IXC:cTabinbHy cTeHokapaito Hanpy-
xeHHst -1l K, siki nepeHecnu HerocnitansHy nHeBMOHito |l
KMiHIYHOT rpynu (YoroBikiB — 34, xiHok — 26, mefiaHa BiKy —
72,50 poky (66,00; 75,00). KpuTepii BKIoYeHHs y gocni-
[PKEHHSI: HAsIBHICTb JOKYMEHTOBAHOI CTabinbHOI cTeHokapil
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HanpyeHHs Ta 03HaK HErocniTanbHOI MHEBMOHI 3@ AaHUMK
KIiHIKO-PEHTIEHONOMYHOr0 0BCTEXEHHS!, MMCbMOBA iHGOP-
MOBaHa 3rofla Ha y4acTb Y AOCHimKEHHI. Y JOCHIMKEHHS He
BKITKOHaIIM XBOPYIX i3 XPOHIYHVMM 3amarbHyMK, aBTOIMYHHMY,
OHKOIOMYHUMM, NCUXIYHAMK 3aXBOPIOBAHHAMM, NALIEHTIB i3
3aXBOPIOBAHHSMM KPOBi, 3 HUPKOBOIO Ta NEYIHKOBOKW HEAO-
CTaTHICTIO, HecTabinbHUMK hopmMamm iLemiyHoi XBopobn
cepus.

Y poboTi AOTPMMaHO MPUHLMNIB BIOETHKN: OCHOBHUX
nonoxeHb KoHseHuji Pagn €Bponu npo npaea ntoanHW Ta
6iomepuumny (Big 04.04.1997), GCP (1996), MenbciHcbKoi
Aeknapauii BcecBiTHbOI MeanyHoi acolialii npo eTuyHi
MPUHLMNU NPOBEAEHHS HAYKOBUX MEAUYHUX LOCTIIKEHD 32
yyacTio moauHm (1964-2000) i Hakasy MO3 Ykpainu Ne 281
Big 01.11.2000 p.

[liarHo3 HerocniTanbHOi MHEBMOHIi Ta Knac neTanbHOCTi
3a wkanoto PSI/PORT BcTaHoBntoBanu 3a JaHUMu KniHi-
KO-PEHTIEHOMOMYHOMO 0BCTEXEHHS 3rigHo 3 Hakazom MO3
Ykpainum Ne 128 Big 2007 p., giarHos ilemiyHoi xBopobu cep-

Original research

Tabnuus 1. KniHiuHa xapakTeprcTika XBOpUX, Sknx 06CTexmnm

MokasHuMK, OAUHULI BUMIpIOBaHHSA Ipyna nopiBHsAHHS,

n=30

OcHoBHa rpyna,
n=30

Crarb Yonosiya (a6c./%) 17 (56,67 %)

72,00 (64,00; 75,00)
7(23,33%)

24 (80,00 %)

13 (43,33 %)

17 (56,67 %)
4(13,33%)
3(10,00%)

27,62 (25,35; 31,14)
96,00 (92,00; 98,00)
73,00 (62,00; 82,00)

MegpiaHa Biky, poku

IMepeHecermit iHdbapkT miokapaa (abc./%)
AptepianbHa rinepteHais (abc./%)

CH I cr. (a6c./%)

CHII-A cT. (a6c./%)

Llykposuit piaber, Tin 2 (abc./%)
TioTtoHoNaniHHs (abe./%)

IMT, kr/na?

Carypalisi KucHto, %

PSI/PORT, 6anu

17 (56,67 %)

72,50 (66,00; 75,00)
6 (20,00%)

25 (83,33 %)

12 (40%)

18 (60,00%)

6 (20,00%)
9.(30,00%)

26,42 (24,21; 31,63)
96,00 (95,00; 98,00)
72,5 (64,00; 84,00)

Tabnuus 2. YacToTa BUHUKHEHHSI HECTIPUATAMBWX NOAiIN NpoTarom 1 poky

cnocTepexeHHs y xBopux Ha IXC, ki nepeHecnu HerocnitanbHy NHEBMOHItO, abe/%

LI — BiANoBiaHO [0 pekomeHpaLin BOO3 ta €Bponelicbkoro KiHuesi kpanku lpyna nopisHsiHHs,  OcHoeHarpyna, F P

ToBapucTBa kappionoris (2003). Ycim xsopuMm 3aiiicHoBanm n=30 n=30

komnriekcHe 06CTexeHHs BianoBiaHo Ao Hakasis MO3 Ykpaitu MoTopi rocnitaniaauii, Bcboro 12 (40%) 3(10%) 0,00873  p<0,05

Ne 436 sin 03.07.2006 p. Ta Ne 128 8in 2007 p. npoTsrom Rexomnencatjsi CH 8 (26,67 %) 1(3,33%) 001381  p<0,05

nepLUMX TPbOX Aib Big novaTKy HaAXOMKEHHS 40 CTaLlioHapa. MopywierHs puTmy 5(16,67 %) 2(6,67%) 042381  p>0,05
Yci xBopi oTpuMyBanu GaSMCHy Tepanito IXC, Wwo BKknto- Toctpi atepoTpomBoTIyHi nogji 4(13,33%) 1(3,33%) 0,20272  p>0,05

Yana aHTuarperaHT (aUeTuncaniuunosy KUCNOTY), CTaTUH Cepueso-cyavHa cMeprHicTs 1(3.33%) 0 050000  p>0,05

(aTopsacTatuH), B-apgpeHobnokarop (biconponon), iHriGiTop
aHrOTEH3MHNEPETBOPIOYOrO (hepMeHTy (eHananpun abo
nisuHonpun) abo Grokatop peLenTopiB aHrioteHsuHy Il (no-
3apTaH), Ta, 3a HeoDXIOHICTIO, KOPOTKOAitoYi HiTpaTw. [Micns
OTPMUMaHHs iH(POPMOBAHOI 3roAu Ha y4acTb Y AOCTImKEHHI
nauieHT1 Bynu paHaoMisoBaHi Ha 2 rpynu. [Jo OCHOBHOI
BBinwnM 30 xBopuX, SKUM A0OATKOBO A0 6asucHoi Tepanii
npuaHaJanu npenapar ek3oreHHoro L-apriHiHy («TWBOpTIH»
4.2% — 100 mn; TM «HOpis-chapm») wnsixom B/B iHdysii
npotsarom 5 fib i3 HacTynHUM NepexofoMm Ha nepoparnbHe
3acTocyBaHHs « TUBOPTIHY acnapTtary» no 5 mn Tpuui Ha 4oby
MpOoTSAroM 4 TvxHiB. [pyny nopiBHAHHSA cTaHoBMM 30 ocib, sk
oTpuUMyBanu nuLe 6asucHy Tepanito.

Sk KiHLEBI KNiHiYHi Kpanku po3LiHIOBaNMUCh YCi atarnbHi
Ta HedbaTanbHi aTepoTPOMOOTWYHI MOAIT, BKITOYaKUM panToBy
KOpPOHapHY CMepTb, @ TakoX BUNAZKW MOPYLUEHb pUTMY Ta
MPOBIZHOCTI, AeKOMMEeHcaLlilo cepLeBoi HEAOCTATHOCTI Ta
rocnitaniaauito 3 NpuBoOAY OAHiei abo AEKINbKOX Ha3BaHMX
BULLE MPUYUH NPOTAromM 1 poKy Bif MOMEHTY BKIHOYEHHS
XBOPOTO B AOCIMKEHHS.

Ha 6a3i HaB4arnbHOro MeayKo-TabopaTopHOro LEHTPY (Ha-
YanbHUK—A-p Meq, Hayk, npodbecop A. B. Abpamos) Bu3Ha4anv
piBHI BUCOKoUyTNMBOro C-peakTusHoro npoteiny (B4C-PI1),
HEONTEPVHY, aCOLLIMOBAHONO 3 BariTHICTHO NNa3MOBOI0 NPOTEiHY
A (PAPP-A) Ta KiHLieBOTO (pparmeHTa nonepeaHuka Mo3koBoro
Harpinypetuutoro nentay (NT-proBNP) 3a gonomoroto ELISA-
TEST (enzyme immunoassay) 3 BAKOPUCTaHHAM CTaHOAPTHIX
Habopi peakTuBiB ipm «Biomerica», «IBL Internationaly,
«DRG Diagnostics» i «Biomedica» BignosigHo A0 iHCTPYKLiiA, Lo
[Jonaeanuck 10 Habopy, 3a 6e3nocepenHbOr y4acTHo aBTopa.

CraTuctuyHe onpawlloBaHHA JaHuX 34ilcHIOBanm 3a
Jonomoroto naketa nporpam «Statistica 6.0». (StatSoft Inc.,
Ne AXXR712D833214FAN5) 3a 3aranbHOMpUAHSTOR METOAN-
kot0. AHaria HopMarbHOCTi Po3noiny OLiH0BaNM 3a KpUTepis-
mu Shapiro-Wilk (W). Ockinbki po3nogin AaHuX BinpiaHSIBCS Bif
HOPMATbHOTO, 17151 MOPIBHSAHHS MOKA3HWKIB Y ABOX HE3ANEXHNX
Bubipkax Bukopuctosysanu U-kpuepiri Mann-Whitney, y aBox
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3anexHux Bubipkax — kputepiin Wilcoxon. [laHi HaBegeHi y
BUMALI MefliaHy Ta iHTepkBapTUrbHOro poamaxy Me (Q,; Q,,).
[MopiBHAHHS AKICHUX MOKa3HWKIB BUKOHYBANM 3a AOMOMOIOH
KpuTepito X2 i3 nonpaskoro Meiitca Ta TouHoro kpuTepito diluepa
(F). 3 meTot0 OLiHIOBaHHS BNIMBY AOAATKOBOTO NPU3HAYEHHS
L-apriniHy Ha kniHiyHmii nepebir IXC pospaxoByBarni BigHOCHWIA
pu3uk (BP) i3 BusHayeHHsm 95 % posipyoro iHTepsany ().
BigminHocTi BBaXkanw siporigHumm npu p<0,05.

Pe3yabTaty Ta iX 06roBopeHHs

KniHiuHa xapakTepncTuka XBopux HaBeaeHa B mabnuyj 1.
lpynu XBOpKX CyTTEBO HE BiAPI3HANMCb OAHA Bid OOHOI 3a
CTaTTIo, BiKOM, CTYMEHeM BaXKOCTi MHEBMOHIi 3a LUKarow
PSI/PORT, ocHoBHUMM hakTopammn pusuky IXC, cTapieto
CepLEeBOI HeJOCTATHOCTi Ta XapakTepOM CyMyTHBOI NATOMOTii.
Y XBOpWX OCHOBHOI rpynu AELLO YacTille 3ycTpivyanoch THo-
TioHonaniHHA (9 (30 %) npoTn 3 (10 %)) Ta LykpoBwii Aiabet
(6 (20%) npotn 4 (13,33 %)) B aHamHe3i, ane po3BIKHOCTI
He Manu CTaTUCTUYHOI 3HavyLocTi (x2=2,604 Ta ¥?=0,120
BignosigHo; df=1; p>0,05).

TpuBanicTb cTauioHapHOro nepiogy nikyBaHHs navi-
€HTIB OCHOBHOI rpynu Byna BiporigHo MeHwoto: 14,7+1,02
oHs npotn 17,53+1,49 gHs (p <0,05). Mpotsrom 1 poky
crocTepexeHHs B 000X rpynax 3aranom KiHLEeBUX Kpamnok
pocsarmu 15 (25,00 %) nauienHTis (mabn. 2), 3 Hux 14 (23,33 %)
navieHTiB noTpebysanu NoBTopHOI rocnitanisavii, 1 (1,66 %)
nawieHT nomep. Y rpyni XBOpux, Ski OTPUMYyBanu NikyBaHHS
L-apriHiHOM, YacToTa NOBTOPHWX rocriTanisadin i3 npusogy
pectabinisauii nepebiry 0CHOBHOrO 3axBoproBaHHs Oyna
BiporigHo MeHwwoto: 3 (10 %) Bunagku vs 12 (40 %) Bunagkis
y rpyni nopieHsiHHA (F=0,00873; p<0,05). 3a yacTotor
apUTMIYHIX, aTepOTPOMBOTUYHIX YCKNAAHEHb | CMEPTHOCTI
MPOTSrOM Nepiofy CNOCTEPEXEHHS rPYMi XBOPUX BIPOTiAHO HE
BiZPIi3HSANNCb, BOOHOYAC YaCTOTa MOBTOPHMX rocniTanisaLliv
3 Np1BOAY AeKOMNeHcaLli cepLeBoi HegocTaTHoCTi y rpyni
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OpurMHanbHble UCCAEAOBaAHUA

Tabnuus 3. [JuHamika 3miH piBHiB 6iomapkepis Ha Tni 6asucHoi Tepanii 3 foaaBaHHAM
€K30reHHoro L-apriHiHy y xBopux Ha IXC, siki nepeHecnu HerocnitanbHy MHEBMOHItO,

Me (QZSJQ75)
Moka3Huk, Ipyna nopiBHsAHHSA, n=30 OcHoBHa rpyna, n=30
EHLLLY Ha novatky yepes Ha noyatky yepes
RIIDREEES LOCTIiKEHHs 1 micsiub LOCTiKEHHS 1 micsub
B4C-PM. Ml 7,00 5,00* 7,00 3,00*
’ (2,40, 9,00) (1,50; 6,50) (4,00; 10,00) (2,00; 5,00)
HeonTepuH, MMorib/n 13,44 10,63° 14,00 8,86
PYIH, (10,87; 32,15) (8,10; 14,19) (8,37;22,64) (7,48; 15,64)
0,42 0,40 0,42 0,27*
PAPP-A, wir/n (0,33: 0,58) (0.18:051)  (0,19;048) (0,07:0.31)

*: BipOriZHICTb Pi3HNL NOKA3HMKIB Y AMHAMILYi NikyBaHHS NOPIBHSHO 3 NO4YaTKOBUM BUMIptoBaHHsM (p<0,05);
#: BIpOriAHICTb Pi3HWL MOKa3HMKIB Y AMHAMILL NikyBaHHS! MOPIBHSHO 3 XBOPUMM, Siki HE OTpUMyBanu L-ap-
riHiH (p<0,05).

12

nmMonk/n

60

50

40

30

20

57,47 57,05
54,25
32,05%
= [o novatky
NiKyBaHHs!
o Yepes
1 micaub
8,89, o5 8,79
BasucHa BasucHa Tepanis BasucHa BasucHa Tepanis
Tepanist + L-apriHiH Tepanis + L-apriHiH
Migrpyna A Miarpyna B

Puc. 1. iunamika amiH pisHiB NT-proBNP (nmonb/n) y npouieci nikyBaHHs 3anesHo Big ctagii XCH.

*: BIPOTI[HICTb Pi3HNLI NOKA3HMKIB y AMHAMIL NiKyBaHHS MOPIBHSHO 3 NOYATKOBMM BUMIPIOBAHHAM
(p<0,05); *: BiporiaHiCTb Pi3HUL MOKA3HWKIB y AvHAMIL NiKyBaHHS! MOPIBHSHO 3 XBOPUMK, siki HE
oTpumyBanu L-apriit (p<0,05).

L-apriHiHy Byna BiporigHo Hixdoto: 1 (3,33 %) Bunagok vs 8
(26,67 %) Bunapkis (F=0,01381; p<0,05).

BkrtoueHHst 4O TpaauUiiHOT cxeMu nikyBaHHs npena-
paTy ek30reHHoro L-apriHiHy BipOrigHO 3MEHLLYBano puauk
MOBTOPHMX rocniTaniaavii 3 npueoay aectabinisavii nepebiry
IXC Ha 33 % (BP=0,250; 95 % [i1 0,078-0,797; p<0,05), Bu-
SIBNEHE BipOrigHE 3HKEHHS PU3IKy AiekoMNeHcaLii cepLeBoi
HepocTaTHocTi Ha 87,51 % (BP=0,125; 95 % [11 0,017-0,939;
p<0,05). MpusHa4eHHs ek30reHHoro L-apriHiHy He BnnuBa-
N0 Ha BUHUKHEHHS aTepoTpoMOOTUYHKX nogiit (BP =0,250;
95% [l 0,030-2,108; p>0,05) Ta apuTMiYHNX yCKNagHeHb
(BP=0,400; 95 % Al 0,084-1,903; p>0,05) y xBopux Ha IXC,
SKi NepeHecnm HerocniTanbHy NHEBMOHIH.

[uHamika 3miH 6iomapkepiB y naLieHTiB y npoLec niky-
BaHHS HaBeeHa B mabnuyi 3. PiHi GinbLuocTi biomapkepis
3HWKYBaNNCh NPOTArOM Nepiody NikyBaHHs B 060X rpynax,
arne B NauieHTiB, Ak OTPUMYBanu AOAATKOBE NiKyBaHHS ek-
30reHHWUM L-apriHiHOM, criocTepirany CyTTEBILLE 3HKEHHS
KOHLieHTpaLii Giomapkepis Bia NO4aTKOBOrO PiBHS NOPIBHSHO
3 IPynot XBOPWX, Ski OTpUMyBanu nuue 6asncHy Tepanito.

PieeHb iHdnamatopHnx mapkepis (B4C-Pr1, HeonTepu-
Hy) B MaLjieHTiB OCHOBHOI pynu BiporigHO 3HM3MBCS. Tak, y
AvHaMiLi NikyBaHHs KoHLeHTpauis B4C-PIT ameHwunack Ha
57,14 %, Togi SIK y rpyni NOpiBHAHHSA — Ha 28,57 % (p<0,05);
piBEHb HEONTEPWHY B NALYiEHTIB OCHOBHOI rpyni GyB BIpOrigHO
HVKYAM MOPIBHAHO 3 MOYATKOBUM 3Ha4YeHHAM Ha 36,57 %
(p<0,05), a B naujexTiB rpynu nopiBHsHHA — Ha 20,91 %.
[Mpu LbOMY piBEHb HEOMTEPUHY B NALIEHTIB OCHOBHOI rpynu
yepes 1 Micsiub Big noyaTtky Tepanii yB BipOriaHO HKYAM Ha
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16,46 % (p<0,05) nopiBHAHO 3 NavieHTamu, ki OTpUMyBanu
nuwe 6a3ncHy Tepanito. [laHi Woao nosuTUBHOIO BRIMBY
€K30reHHoro L-apriHiHy Ha cTaH iMyHo3anarnbHoi akTuBaLi
(3a piBHamu ®HIT-a, 11-2) oTpuMa Hi Takox y [OCTImKEHH
M. M. Octposcekoro, O. |. BapyHkisa (2013), wwo 36iraetbes
3 Hawwwmmm pesynsratamm [10].

PiseHb PAPP-A, mapkepa, Lo Mokasye CTaH eHoTeNi-
anbHOi ACAYHKUIT Ta CTabinbHOCTI atepomu, B MauieHTiB
OCHOBHOI rpynu nicnst NnikyBaHHA 3HM3MBCSA Ha 35,71 %
(p<0,05), Tomi sk y rpyni MOPIBHSIHHA cnocTepirani uwe
TEeHIEHLi0 A0 NOro 3HWKEHHS — Ha 4,76 %. Mo3UTUBHMI
BMNWB eK30reHHOro L-apriHiHy Ha (yHKLOHaNbHWA CTaH eH-
porenito y xBopux 3 IXC:cTabinbHoto cTeHokapaieto Hanpyru
[0BEEHO TaKOX iHLLMMU HayKoBLaMU [11], o nigTBepmKy-
Barocs 3VMEHLLEHHSIM SIBULL, OKCUAATUBHOTO CTpecy. OcKinbki
PAPP-A — meTanonpoTeiHasa 3 40BE4EHO NPOaTEPOreHHO0
BMACTUBICTIO, KOTPA EKCMPECYETLCS B HECTAbINbHUX atepo-
Max Ta acoLiioBaHOMY 3 HUMW MO3aKMITUHHOMY MaTpUKCi
[12], 3HWKEHHS MOrO KOHLEHTpaLii B HaLLOMY AOCHimKEHHi
CBIfYNTb NPO MOXIMBUIA NO3UTVUBHWIA BNAMB Npenapary He
TiNbKKM Ha (OyHKLUiO eHaoTenito, a Takox Ha ctabinisavito
aTepoCKNepOTUYHOI BNALLKM.

3a JaHMMKM 3aKOPAOHHUX | BITYM3HSHWX JOCTIAHMKIB, pi-
BeHb NT-proBNP Koperntoe 3 BaxKICTHO CepLEBOi HeLOCTaTHOCTi
Ta PU3MKOM ii JieKOMNEHcaLi, @ TakoX 3i CTYMEHeM BaXKOCTi
HIM 3a wkanoto PSI/PORT [13]. 3 MeTOK KOPEKTHOTO aHanisy
AvHamikv piBHs NT-proBNP koxHy 3 rpyn nikysaHHS JOAATKOBO
MoAINIV Ha ABi MiArpyny 3anexHo Bif CTafii XPOHIYHOT cepLie-
BOI HeJoCTaTHOCTI (3a BacuneHkom-Ctpaxeckom): migrpyna A
3 XCH | ctagii Ta nigrpyna B i3 XCH II-A cTagii (puc. 1).

MauieHTn nmigrpynu A, aKi ogepxysanu gofaTtkose
nikyBaHHs L-apriHiHoM, Manu BiporigHe 3MEHLUEHHS PiBHS
NT-proBNP Ha 50,97 % (p<0,05); y xBOpUX, siki OTpUMyBanu
nuwe 6asncHy Tepanito, Liel NokasHWK 3H13nBcs Ha 21,82 %
MOPIBHSIHO 3 MOYATKOBKM PIBHEM, ane BiA3HauYeHi 3MiHW He
Maru CTaTUCTMYHOI BiporigHocTi. Y nigrpyni B y guHamiui ni-
KyBaHHs1 CriocTepiranu 3MeHLUeHHs koHueHTpauii NT-proBNP
Ha 43,82 % (p<0,05), Togi sk Ha Tni 6asucHoi Tepanii Le#
NOKa3HMK MaB TiNbKy TEHAEHLO 40 3HKEHHS — Ha 5,61 %.
Uepes MicsLb CnocTepexeHHs nauieHT nigrpynu B ocHo-
BHOI rpynu mManu BiporigHo Huk4mii piBeHb NT-proBNP Ha
40,92 %, Hix xBopi 3 rpynu nopiBHsHHS (p<0,05); pisHuus B
rnokasHukax nigrpynu A He Byna BiporigHoto. Pesynbrar, wo
oTprManu, 3BiraeTbCa 3 AaHNMK iHLWIMX JOCTigHMKIB [9], 3rigHO
3 AKVMY [OAATKOBE NPU3HAYEHHS Y CxeMi Tepanii cTabinbHOI
IXC cnpusno unmanomy sHvkeHHto koHueHTpauii NT-proBNP
MOPIBHSIHO 3 TPAAMLINHOK CXEMOHO TiKyBaHHSI.

OTxe, JoBEAEHI NO3UTUBHI eheKTy ek3oreHHoro L-apriHi-
Hy 06r'PYHTOBYIOTb AOLMBHICTb 10r0 NMPU3HAYEHHS NaLieHTam
3 IXC, ki nepeHecnu HerocnitanbHy MHEBMOHItO.

BucHoBKH

1. lonaBaHHs ek3oreHHoro L-apriHiHy fo 6asucHoi Tepanii
y xBopux Ha IXC:CTeHokapaito HanpyXeHHsl, ki nepeHecnm
HerocniTanbHy MHEBMOHItO, [1a€ 3MOry CKOPOTUTY TEPMIHM nepe-
OyBaHHs XBOPYX Y CTaLioOHapi, aCOLHOETHCS 3i CNPUATIMBILLMM
nepebirom 3aXBOPtoBaHHS BHACNIAOK 3MEHLLIEHHS YaCTOTH Mo-
BTOPHMX rocniTaniaaviit 3 npusogy fecrabinisadii IXC, kinbkocTi
BUNaAKIB AeKOMNEeHcaLlii XPOHIYHOI CepLeBOi HEAOCTATHOCTI,
L0 MIATBEPMKYETLCS 3HMKEHHAM PiBHA NT-proBNP.

2. Mig BnnuBom 6a3ncHoi Tepanii 3 AoAaBaHHSIM €K30-
reHHoro L-apriHiHy CnocTepiracTbCs CyTTEBE 3HVKEHHS PIBHIB
B4C-PT1, HeontepuHy Ta PAPP-A, wwo cBiguuTb npo BB
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npenapaty Ha CTaH iMyHo3ananbHoI BignoBiai Ta eHgoTeni-
arnbHoOi AMCYHKLT y Bif3HaueHOI kaTeropii XBOpuX.

MepcnekTnBM noganbWwux JochnimKkeHb nepenbaya-

10Tb BUBYEHHS BNUBY Npenapary ek30reHHoro L-apriHiHy Ha
CTPYKTYPHO-(PYHKLIOHANBHMI CTaH CepLis.
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UHaekc Sokolow-Lyon y noApocTKOB ¢ apTepuaAbHOU rMNepTeH3ueu
B NPOrH03€ KOHLEHTPUUECKOU runepTpodru AeBOro XXeAyAouKa cepala
B OTAAA€HHbIM NepuoA HabaloaeHuA
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Lienb paboTbi — onpegeneHne BO3MOXHOCTM UCMONb30BaHMA MHAekca Sokolow—Lyon ans nporHosa paseuTus KOHLEHTPUYECKON
rnepTpodnK NEBOro xenyaodka cepaLa kak OfHOro 13 NPOSIBREHNN TMNePTEH3NBHOMO CepAaLia y MoNoabIx Nioaen. MccnenosaHne
6b1110 MOCTPOEHO MO NiaHy NPOCNEKTUBHOMO HAbMOAEHNS NOAPOCTKOB 16—17 NeT B Te4eHue TPEX neT.

Marepuansi u meTtoabl. [1poBOANNINCH MHOTOKPATHbIE OUCHBIE UBMEPEHNS apTEPHANBHOTO AABMEHNS, CYTOUHbIA MOHUTOPUHT
apTepuasnbHOro AaBfeHMUs C MOMOLLbHO SMEKTPOHHOTO MOHUTOPA, AMEeKTpoKaparorpadvs, ysTpa3ByKoBOE UCCIEA0BaHME cepaLa.
Ycnosuem BKITto4eHus 47 NOAPOCTKOB B MCCenoBaHyie Oblni NoBbILLEHHbIE LGPLI apTeEpUarbHONO AaBNEHUS, BNEPBbIE BbISBNIEHHbIE
npyv NpocnnakTMYeCckom ocMoTpe B y4ebHOM 3aBeaeHun. [NepBuyHyio nabunbHyto apTepuanbHyt rTMNePTEH3MI0 ArarHOCTMPOBany
y 10 Mmans4ukoB v 11 geBovek, 18 Manb4rKoB 1 8 [eBOYEK XapaKTepu3oBanunch CTabunbHLIM €€ TeveHreM. Bcem nogpocTtkam Bbino
BbIMOIHEHO 3MeKTpokapamorpaduyeckoe uccnegosaque. MosuTnBHLIM MHAEKCOM Sokolow—Lyon cuutanu cymmy GroanekTpuye-
CKMX NoTeHUmanoB 3y6uoB S1 1 MakcumansHoro 3ybua R5 unu R6 B ctaHgapTHbIX rpyAHbIX OTBEAEHMSX, NPEBbILLAtOLLY0 34 MM
(3,4 mV). HabntogeHue 3a nogpocTkamm NpoBOAUIOCH B TEYEHME TPEX TeET.

Pesynktathl. Y 8 Manb4mkoB co cTabunbHon 1y 6 ¢ nabunbHoi apTepuanbHoii runepTeHsnen, a Take y 6 4eBoyek co cTabunb-
HOW runepTeHaveli B BoapacTe 16—17 neT Obin BbISIBNEH NO3UTVBHBINA MHAEKC Sokolow—Lyon>34 mm, B TO Bpemst kak NposiBNeHns
MOPdOdYHKLMOHAMBHBIX M3MEHEHWIA NEBOTO Xenyaodka y 6onbLUMHCTBA BONbHbIX OblN MUHUMATBHBIMW 1 NPOSBNSNNCE ML
He3HauyMTenbHbLIM YTOMLUEHWEM CTEHKM NIEBOTO Xenyaodka. Y OaHOM AeBOYKM BbISBAANNCH SBHbIE NPU3HAKW rMNepTpodui NeBoro
Xenypouka. B fanbHelilem nccnegoBaHni oHa He yyactaoBana. bomnbHbIM Bbinv pekoMeH[oBaHb MOAUGMKALMS OMeTbI, 0Tka3
OT KypeHus1, AHamMnyeckne aspobHble ynpaxHeHus (dutHec). Mo goctukeHmnto 18 net BonbHble nepeaasanich Noa HabnoaeHne
TepanesTa. [10BTOpPHOE KIMHWKO-MHCTPYMeHTanbHoe o6cneaoBaHue Gbino npoBeaeHo y 46 nuu Yepes Tpu roga no AOCTUKEHNIO
MOonoabIMM NiofgbMY Bo3pacTa 21 roga. YnerpacoHorpaduyeckoe 1ccrnefoBaHue nokasarno, 4to y 18 toHowen u 5 aeyluek npe-
VIMYLLECTBEHHO CO CTabWUIbHOM NEPBUYHON apTepuarbHON rnepTeHanei 1 cTeneHn passunach KOHLEHTpUYECKas runepTpodus
NeBOro Xenyao4ka, kotopas nposisuna cebs yTonLLeHeM 3agHer CTEHKU TeBOTo Kenyao4Ka 1 yMeHbLLEHeM pa3Mepa ero kamepbl
B MacTone, yBenMYeHneM ero Macchl U MHAEKCa Macchl K MoBepxHOCTH Tena. OTHOLLEHWE LIaHCOB PasBUTUS KOHLIEHTPUYECKON
rMnepTpodnmM NEBoro Xenyaoyka B Te4eHre TPEX NeT Y MONoAbIX MAEN C BbISBNEHHBIM B MOAPOCTKOBOM BO3PAcTe MHAEKCOM
Sokolow—Lyon>34 mm coctasurno 8,906 ¢ 95 % aosepuTenbHbIM UHTepBanom 2,24-35,33 (p<0,05). YyBcTBUTENBHOCTbL MHAEKCA
Sokolow—Lyon B TpéxneTHem NporHo3vMpoBaHNW pa3BUTUS rUNepTPOMM NEBOTO Xenyaoyka y Monoablx nogen coctasuna 82,6 %,
cneundunyHocTb — 65,2 %, ToyHOCTb — 74,0 %.

BbiBoabI. BbisBneHWe y nogpocTKoB € NEPBUYHOM apTepuanbHON rnepTeH3nel No3MTMBHOMO uHaekca Sokolow-Lyon moxer
NpeaLIEeCcTBOBaTb Pa3BUTHIO YNBTPACOHOKAPANOrpahNIECKIX NMPU3HAKOB KOHLIEHTPUYECKON runepTpocdi NEBOTO XENyLo4Ka, YTo
crefyeT UCronb30BaTh Kak AOMONHUTENbHBINA NPU3HAK ANs cTpaTucuKkaLmMm pucka NporpeccupoBanms 3abonesaHust B NogpocT-
KOBOM BO3pacTe.

IHaeke Sokolow-Lyon y nmipniTkiB 3 apTepianbHOIO rinepTeHsi€lo y NporHo3i KOHUEHTPUUHOI
rinepTpodii AiBOro WAyHouKa cepusa y BisAAaAeHUI nepioa cnocTepeXxeHHs

0.T. IBaHbKO, A. B. ToBma, A. B. KameHwuk, M. B. Mauepa

MeTa po60TH — BU3HAYEHHSI MOXITMBOCTI BUKOPUCTaHHS iHAeKCy Sokolow—Lyon ans nporHo3y po3suTKy rineptpodii MiBoro Lumy-
HOYKa cepList K O4HOTO 3 NPOSIBIB riNepTEH3NBHOTO cepLisl B Monoaux ocib. JocnimkeHHs nobynosaHe 3a nnaHoM NpoCneKTUBHOMO
CMOCTEPEXeHHs NianiTkiB 16—17 pokiB NPOTArom TpbOX POKIB.

Marepianu Ta MmeTogum. 3ailicHioBany Garatopa3osi 0iCHi BUMIPHOBaHHS apTepianbHOro TUCKY, 4OO0BMIA MOHITOPUHT apTepianbHOro
TUCKY 3a JONOMOrOI0 eNeKTPOHHOTO MOHITOpa, enekTpokapaiorpadito, ynsTpassykoBe AOCAIMKEHHS CepLs. YMOBOKO BKIHOYEHHS
47 nigniTkiB y AocnimkeHHs 6ynv nigBuLLeH: Lmdpy apTepianbHOro TUCKY, BrepLue BUSIBMEH Mif Yac npodinakTuyHoro ornsay B
Hae4anbHOMY 3aknagi. MepsuHHy nabinbHy apTepianbHy rinepTeHsito giarHoctysanm y 10 xnonumkis Ta 11 gisyarok, 18 xnonuukis
i 8 piB4aTok AemoHcTpyBanu cTabinbHMi ii nepebir. Ycim nignitkam BUKOHanm enekTpokapaiorpadivyHe foChimKeHHs. Mo3nTUBHUM
inaexkcom Sokolow—Lyon BBaxanu cymy bioenekTpuyHux noteHuianis 3y6uis S1imakcumanbHoro 3ybus R5 abo R6 y craHaapTHUX
rPyLOHWX BigBe4EHHSIX, WO nepesuilyBana 34 mm (3,4 mV). CnocTtepiranu 3a nignitkamu NpoTsromM TPbOX POKIB.

Pesynbratu. Y 8 xnonuukis 3i ctabinbHoto Ta y 6 3 nabinbHo apTepianbHot rinepTeHsieto, a Takox y 6 AiB4aTok 3i cTabinbHo0
rinepTeHaieo BUSIBNEHMI NO3NTUBHUI iHaekc Sokolow-Lyon >34 mMm, BogHo4ac sk MOPhodhyHKLIOHabHI MOKa3HMKM NTIBOTO LLyHOKa
B BinbLUOCTi XBOPYX Oy MiHIManbHO 3MIHEHUMMW Ta NPOSIBAANMCh TiNbKY HE3HAYHUM MOTOBLLEHHAM CTiHKW MIBOrO LUNYyHOYKa. B
OfHi€i AiBYNHKM BUSIBNEH 6e3yMOBHI 03Haky rinepTpodii niBoro LwnyHouka. Hagani ii BUKMoUMnW 3 LOCHimKEHHS. XBOPUM PeKo-
MeHayBanu MoaudikyBaTi XxapyyBaHHsl, BiGMOBUTUCh Bif NarniHHS Ta BUKOHYBaTW AuHaMiYHi aepobHi Bnpasm (ditHec). Y BiLi 18
POKIB XBOPVX NepeBeaeHo Nig Harnsg TepanesTa. MoBTOpHE KNiHiko-IHCTpPyMeHTanbHe 0bCcTexeHHs 3aincHunm 46 ocobam yepes
TPW POKK, KONM MOMoAi noan gocsrany 21 poky. YnsrpacoHokapaiorpadiyHe foCnimKeHHs BCTaHOBMMNO: y 18 toHakiB i S aisyar,
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nepeBaHO 3i CTabiNIbHOK NEPBUHHOK apTepiaribHO rinepTeH3ieto 1 CTyNeHs!, PO3BKHYMAck FNepTpOdis NIBOTO LLUAYHOYKA Y BUTNSA
MOTOBLLEHHS 3a[1HbOI CTIHKM MIBOTO LUMYHOUKa, 3BiNbLUEHHS Macy 110ro Miokapaa Ta iHAeKcy Macu 4o NoBepxHi Tina. BigHolueHHs
LUAHCIB PO3BMTKY rinepTpodii NiBOro LWyHoYKa KOHLEHTPUYHOIO TUMY NPOTSTOM TPbOX POKIB Y MOMOAMX NHofeN i3 BUSIBNEHUM Y
nignitkosomy BiLi iHaekcom Sokolow—Lyon >34 mm ctaHoBwuno 8,906 i3 95 % fosipuum iHTepeanom 2,24-35,33 (p<0,05). YytnusicTb
iHaekcy Sokolow-Lyon y nporHo3yBaHHi rinepTpodii NiBOro LUyHo4ka B MOMOAKX OCIO NPOTArOM TpbOX PokiB cTaHoBMNa 82,6 %,
cneumgiyHicTb — 65,2 %, TouHiCTb — 74,0 %.

BucHoBku. BrisiBneHHs B nigniTkis i3 nepBUHHOKO apTepianbHOKO rinepTeHsieto No3uTneHoro inaekcy Sokolow—Lyon moxe nepenysary
PO3BUTKY YbTpacoHoKapaiorpadiYHNX 03HaK 30iNbLLEHHS Macy Ta NOTOBLLEHHS CTIHOK JIBOrO LUMYHOYKA, LLO CAif BYUKOPUCTOBYBATH
K AOAATKOBY 03HAKY Ans cTpaTudikaLlii puavKy NporpecyBaHHs 3aXBOPIOBaHHS B NiANITKOBOMY BiLli.

Prognostic role of Sokolow-Lyon criterion in further development Key words:
of the left ventricular concentric hypertrophy in adolescents with arterial hypertension ﬁé!ﬁ?ﬁﬁﬁ;'ar
0. G. Ivanko, A. V. Tovma, A. V. Kamenshchyk, M. V. Patsera high blood
pressure,
Objective — to determine the possibility of Sokolow-Lyon criterion for forecast of the concentric Left Ventricular Hypertrophy (LVH)  electrocardio-
development in young hypertensive patients. The investigation has been organized as a prospective support of teenagers aged  graphy,
16-17 yr within 3 years. sensitivity,
Materials and Methods. Methods of the study were multiple office blood pressure measurements, daily blood pressure monitoring sze(lzlflmty,t
with electronic device, ECG and ultrasound. 47 males and females teens with firstly diagnosed primary arterial hypertension not adolescents.
treated before were enrolled. Primary labile hypertension diagnosed in 10 males and 11 females and 18 males and 8 females  Zaporozhye
had stable hypertension. For all patients the electrocardiographic study was performed. The positive Sokolow-Lyon criterion was ~ medical journal
considered as a sum in height of S1 and R5 or R6 waves in standard chest leads excessed 34 mm. Watching teens conducted igf;’;m @

during 3 years.

Results. Sokolow-Lyon criterion >34 mm (3.4 mV) was identified as positive in 8 males with a stable and 6 with a labile
hypertension, also it was the same in 6 females, all of them had stable hypertension. Morphological and functional left ventricular
parameters in patients were minimal and appeared only as a mild thickening of the myocardial wall of the left ventricle. Only one
girl who was positive by Sokolow-Lyon criterion had LVH and was excluded from the study. Repeated clinical and instrumental
examination was carried out in 46 persons over 3 years to the age of 21 years. New ultrasound investigation showed the left
ventricular hypertrophy development in 18 young men and 5 women with stable hypertension. The odds ratio for the development
of concentric hypertrophy of the left ventricle during 3 years of the young people with diagnosed in adolescence index Sokolow-
Lyon >34 mm was 8.906 with a 95% confidence interval 2.24-35.33 (p<0.05). The sensitivity of Sokolow-Lyon criterion in
predicting of the left ventricular hypertrophy during 3 years was 82.6 %, specificity 65.2 %, accuracy 74.0 %.

Conclusions. The revealing of the positive Sokolow-Lyon criterion in adolescents with primary arterial hypertension may precede
the development of ultrasound signs of the left ventricular hypertrophy and that should be used as an additional indication of the
risk stratification of disease progression during adolescence.

Jleyenme aptepuranbHoi rvnepteHanm (AN y aeteii v nogpo-
CTKOB [0 HACTOSILLIEro BPEMEHM SIBMSIETCS COXHOMN Npobre-
moii [1]. HecmoTps Ha 6eccrnopHble hakTbl B NOMb3y TOMO, YTO
rvnepToHnyeckas bonesHbs (MB) y B3pOCTbIX MOXET HauMHaTb-
Cs1 B OAPOCTKOBOM BO3pacTe, NPaKTUKYHOLLME AETCKUE Bpayn
CTPEMSITCS OTCPOYMTL HAYano MeAVKAMEHTO3HOTO NeYeHNS,
nbiTasicb M30exaTb MHOrOYMCHEHHBIX MOBOYHBLIX APeKTOoB
Tepanuu [2]. [lencTeuTentbHO, pasyMHast BbhKULATENbHAs Tak-
THKa MOXeT BbITb LienecoobpasHa B Cryyae TPaH3UTOPHbIX
TUNEPTEH3NBHBIX PEAKLIA, CBOACTBEHHbIX MyDepTaTHOMY ne-
pvoay pa3BuTus Yenoseka [3]. Y 60mnbHbIX JaHHOM KaTeropum
crenyeT NPUMEHSTTL HEMEAVKaMEHTO3HbIE CPeACTBa Tepanim
11 KOpPeKTMpOoBaTb 06pa3 xu3Hu [4,5]. Kak npasuno, Hopma-
nn3aumns U3BLITOYHON Macchl Tena U MOBbILLEHWE YPOBHS
[BUraTenbHON akTUBHOCTY 3@ CHET a3POBHBIX AMHAMUYECKNX
(huanyecknx ynpaxxHeHi GraronpusTHO BIIMSIKOT HA YPOBEHb
aprepuanbHoro aasnenus (A) [6]. OgHako cyliecTsyeT
Apyras rpynna 6omnbHbIX, KOTOPbIM HEMEAWKAMEHTO3HbIX
METOL0B KOppeKLmn ALl HE[OCTaTO4HO, Y HIX BbICTPO passu-
BaKOTCA MOPAXeHUs OpraHOB-MULLIEHEN rNepTeH3um: cepaua,
MoqeK, apTepuii FoNTOBHOTO Mo3ra 1 rmaa. fleyeHune 6onbHbIX
MMMOTEH3MBHBLIMM CPEACTBAaMM B TaKVX Cryqasix 0bs3aTtensHo,
Tak KaK o3BOMNSIET 3aTOPMO3MTh MPOrPECCpPOBaHiie BomnesHu.
3bickaHne [OCTYMHbIX ¥ UHGOPMATUBHBIX MPOrHOCTUYECKUX
MPW3HAKOB-NPEAUKTOPOB NPOrPeCccMpoBaHus FoHOLLECKON Al
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[0 3cCeHumanbHoN I'b B3pocrbIx Cnoco6HO MOMOYb MPUHSTD
PELLEHS O Havane AnUTernbHON MeaKaMeHTO3HOM Koppek-
L noBbiweHHoro ALl

OnekTpokapauorpadmyecknin nHaexkc Sokolow-Lyon
(S-L) y nuy ¢ nepeuyHoi Al no3BonsieT BbISBAATL (hOpMu-
pOBaHwe runepTpodun Mokapaa neeoro xenygoyka (Left
Ventricular Hypertrophy, LVH) yxe B monogom Bospacte [7].
Passutne LVH npu Al — BaXXHENLLIMI NPU3HaK Nporpeccy-
pyHoLLEN runepTeH3nBHo bonesHn cepaua [8], coctaBnset
O[1HO U3 NaToreHeTMYECKMX COOBITWIA B AETCKOM BO3pacTe,
CcnocobHoe BbICTYMaTh 6e3yCroBHON «TBEPAONY NaToreHe-
TUYECKOMN TOYKON HeBnaronprUsaTHOrO MCXOAA IOHOLLIECKOM
ATl. B cBoein pabote Mbl NoCTaBUnM Lienb MccneaoBaTb
BO3MOXHOCTb WCMOMNb30BaHNS 3rnekTpokapanorpadmye-
CKOro MHaekca S—L He TOnbKO ANs AMArHOCTUKM, HO W
[NS NPOrHo3a pa3BUTUS KOHLEHTPUYECKON runepTpocum
NeBoro xenyaoyka cepaua B TedeHue bnmxanwmx 3 ner,
crnegylolmnx 3a OKOHYaHWem AeTcTBa. Hawa runotesa
onupanacb Ha AaHHble [9,10], yto OKI npuanakn LVH
HepeaKo MpefLecTBYOT CTPYKTYPHO-(hYHKLMOHANBHLIM
M3MEHEHVSIM MOKap/1a, KOTOPbIE W BbISBNSIOTCA METOAAMM
ynbTpasBykoBoi AuarHocTukn (Y3[1), xots cywectsyer
MHEHME, YTO MO CneundUYHOCTU U YyBCTBUTENBHOCTU
anekTpokapanorpaduyeckne Npu3Haku UM ycTynator.
XopoLo M3BECTEH (haKT, 4TO Npu cHOPMUPOBaBLLENCS
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rMnepTpoOdUM NEBOTO Xenyao4Ka NO3MTUBHBIN MHAEKC S—L
MOXET CTAHOBUTLCS HEraTVBHbIM BCNEACTBUE Pa3BUTUS
nbpo3a MuoKkapaa, CHYXAIOLLEro ero anekTpuyeckyo
aKTUBHOCTb, 1 M3MEHEHNS NonoxeHns cepaua. MNporpec-
cupyroLLas aunaTaums kamep cepaua Takke cnocobcTeyet
CHWXeHWto amnnuTyabl 3y6uoB Ha KT, dopmupyrowmx
nHaekc S-L. CnegoBatenbHo, CyLLECTBYeT Lienblii CNekTp
Bap\aHTOB B3aMMOCBA3N nHAekca S—L n mopdonoruye-
CKuX napameTpoB cepaua. CneayeT oTMETUTb, YTO paboTl,
MOCBALLEHHBIE MNepTPOUM NEBOTO XENyAoyKa y AETeN 1
NoOApOCTKOB HE MHOrOYMCIEHHBI, 0COBEHHO KacatoLmecs
ocobeHHocTen dopmuposaHus LVH npu nepsuyHoit Al
PaBHbIM 00pa3oM He YTOUYHEHbI W HEKOTOpbIE 3MEeKTPo-
kapavorpaduyeckue nokasaTtenu y nogpoctkos ¢ Al
Oco3HaBasi HEKOTOPYH CMOPHOCTb MOMYYEHHbIX HaMK
pe3ynbTaTos, Mbl BCE xe Gepem Ha cebs cmenocTb anpo-
6upoBaThb UX B cpefe MeULIMHCKIX 1 Hay4YHbIX PaBOTHUKOB
1 NPaKTUKOB.

PaHee Hamu Obinu ycTaHOBMEHbI BaxXHble CBEAEHNS
[11,12] 06 ycnoBusax dopmMrpoBaH1s runepTpodum M1o-
kapaa, koTopasi BO3HUKAET Ha POHE BbICOKOI JKCMIPECCHM
reHoB NFATC u 3anyckaet kackag TpaHCKpunuuu npu
MaTonorMyeckom runepTpoUYECKOM OTBETE BO MHOMUX
opraHax 1 TkaHsix, B ToM yucne u B muokapae [13]. Cne-
QyeT OTMETUTB: TaK KaK aKT1BaLMs 9KCNPECCUM YKa3aHHbIX
FEHOB HOCUT CUCTEMHbIN XapaKTep, TO COOTBETCTBYIOLLEN
CTUMYNsALMW nofsepratoTcs U Metabonuyeckn Gonee
aKTUBHbIE KINETKV NPOBOASALLEN CUCTEMbI Cepala, a 3To
npuBoamMT K Gornee GLICTPOMY M paHHEMY OTBETY W yCu-
NEHNI0 MMMYNbCcaLmMn C NOCNEAYIOWMM BO3AENCTBUEM Ha
MuokapanoumThl. Takum 06pa3om, paHHWe anekTpodm-
310Mornyeckne M3MeHeHus MoryT BeiTb 0060 3HaUMMbI
kaK npeaukTopbl (hOPMUPOBAHUS MUOKapPANAnbHOW ru-
nepTPOdNKM B pasninyHbIX KNMHUYECKNX cuTyaumax. Kpome
TOTO, CYLUECTBYIOT TakKe W reHeTUYeckne NpesnochInku
thopmmpoBaHus runepTpodum cepaua. Tak, runeptpodus
MuoKapaa Y AeTel BO3HWUKAET NPK Takux COCTOSHUSAX, Kak
ABYCTBOpYaTas aHoManus aopTarnbHOro knanaHa, kotopas
He COMpOBOXAAETCH 3HAYMMbIMU HaPYLLIEHNAMU BHYTPM-
cepaeyHoli remoguHamuky. Vi3aBecTHa Takke runeptpodns,
BO3HMKaKOLLas npu 3aHaTusx cnoptom [14,15]. B cnopte
BbICOKWX JOCTWXeHUI y obnagaTteneil HeKoTopbIX Nonu-
mopdnamo NFTAC oTmevaeTcs passuTie fe3afanTueHON
aCCYMETPUYHON runepTpoun M1oKapAa, MPOTHOCTUYECKN
HebnaronpusTHON ANs AanbHERLWNX TPEHUPOBOK. Takum
06pa3om, Npu onpeaenéHHbIX YCrnoBMSX 3NEKTPOKapano-
rpadpnyeckie N3MeHeHNs, CBOICTBEHHbIE MUOKapAY NeBo-
ro XernyAoyka Ha camblx paHHUX aTanax (popmM1poBaHNs
rMnNepTpoun, MOryT MPOSIBAATLCS HECKOMNbKO paHbLUe,
YeM aHaToMnueckmne nameHeHns. MNpsMble NOATBEPXAEHNS
OnepexatoLLiero NosiBNEHNS «rMnepTpoOUUECKNX» U3MEHE-
HWiA Ha KT B CpaBHEHUM C YNBTPACOHOrPathUYECKUM MOX-
HO HaliTi B coobLeHusax RL Antikainen ¢ coasr., 2006 [7] v
t0. 3. Teperynosa c coasr., 2014 [16].

Lleab paboTbi

Onpegenutb BO3MOXHOCTb MPUMEHEHWS ANEeKTpoKap-
Avorpadmyeckoro nHaekca S—L y nogpocTkoB ¢ nep-
BW4HOM Al B Bo3pacTte 16-17 neT Ans nporHo3MpoBaHms
pasBuTMS KOHLUeEeHTpuyeckon LVH B paHHem monogom
BO3pacrTe.
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Matepuanbl U MeToAbI UCCAEAOBAHUA

MccnenoBaHne NOCTpOEHO NO MiaHy MPOCNEeKTUBHOIO
HabnogeHus geten — ctaplumx nogpoctkos 16—17 net B
TeyeHue Tpéx net. Metogamu uccnenoBaHns 6binu MHo-
roKpaTHble 0UCHbIE M3MepeHust ALl ¢ Ucnonb3oBaHUeM
nneyeBoit MarxeTbl M ToHOB H. C. KopoTkoBa, CyTOYHbIN
MOHUTOPUHT Al C MOMOLLbIO 3NMEKTPOHHOTO MOHMTOpA
«CardioTens» (BeHrpus), uccneposanve KT B cTaHaapT-
HbIX 12-MontocHbIX 0TBeAeHUAX, Y3 cepaua ¢ NOMOLLbIO
annapata MyLab 50 Esaote Europe (/tanus).

YcnoBueM BKMOYEHUS MOLPOCTKOB B UCCNEA0BaHME
Obinn NoBbIWEHHbIE LUndpbl All, KOTOpbIE BNEpBble 06-
Hapy>XeHbl Npy NPoUNakTUYECKOM OCMOTPE NpU NOCTY-
nneHuy B Bbicllee y4ebHoe 3aBefeHue. MNpuHUManu Bo
BHUMaHue 3Hayenust ALl, npesbiwatowme 120/80 mm pr.
cT. Pe3ynbrathl nocnegyoLwero CyTo4HOr0 MOHUTOPUHIA
All oueHvBanu B COOTBETCTBMM CO CTaHZAPTHOM npoLie-
aypoi BbisiBneHust AT, [inarHoctupoBanm ctabunbHyto AT,
koraa 6onee 50 % 13MepeHuin 3a CyTKM AEMOHCTPUPOBANH
NPEBbILLEHNE CUCTONMYECKOTO U/unin anactonuyeckoro ALl
Bbile 95 nepueHTUns B COOTBETCTBMM C MOMOM, POCTOM
1 BpEMEHEM CyTOK M3mepeHus. CyTouHble konebanus Al
B HabrogeHnsax He npesbilwany BenuyunHsl 160/90 mm pr.
CT., YTO cooTBeTCcTBOBano 1 creneHu Al NlabunbHas Al
xapakTepusoBanacb BaprabenbHOCTbI nokasatenen ALl
B npegenax 25-50 % cyTouHoro BpemeHu runepteHanu. B
rnocrezyoLLeM Ha OCHOBaHNW KOMMITEKCHOTO KITMHUYECKOTO
1ccnenoBanmns y 60mbHbIX Oblnv MCKIKOYEHbI CUMMNTOMATH-
yeckue npuumHbl Al (3aboneBanus Novek, SHAOKPUHHBIX
OpraHoB, aHOManuy KranaHoB cepaLa U MarucTpasnbHbIX
COCya0B, AabeT 2 Tvna). Y HEKOTOPbIX AEBOYEK OOHAPY K-
Basn1Cb NPU3HaKV prcKa OXUPEHUS arIMMEHTapHO-KOHCTH-
TyUMOHarbHOro Tuna. [laHHOE COCTOsIHME pacLieHMBanm Kak
komop6uaHoe B oTHoLeHUM AT B npouiecce BepudmkaLym
avarHosa «nepsuyHas Al» Bcem NogpocTkam ¢ npuere-
YEHNEM MEAMLIMHCKOTO NepcoHarna, cepTuhuLMpoOBaHHOMO
[NS BbINOMHEHWST NHCTPYMEHTANbHbIX UCCNEA0BaHNIA, B
HECKOMbKMX JTe4EOHBIX YUpexaeHnsx ropoga Obinv BbINos-
HeHbl OKIM nccnepoBanms. Hapsgy ¢ TpaguUMOHHbBIMK
nokasaTtensiMy aneKTpU4eckon Bo3byaMMOCTM 1 MPOBOAW-
MOCTM OLIEHUBANM BENUYMHY SMEKTPUYECKUX MOTEHLIATIOB,
BO3HUKAKLLMX NpU BO3OYXAEHUN NEBOro Xenymoyka.
PaccunteiBanu nHaekc S—L kak cymmy 61oanekTpuyeckmx
noTeHumanos 3y6uos S1 n makcumansHoro 3ybua R5
unu R6 B MM (mV) B rpyaHbIx oTBeaeHusiX. [peBbileHne
BEMWYMHbI CyMMbI BbICOT Ha3BaHHbIX 3yDL0B 6onee 34 Mm
(3,4 mV) cumtanu 3Ha4MMbIM NO3UTUBHBIM MHAEKCOM S—L.

Mpu npoBeaeHun BuU3yanusaumm 1 MOpgOMETPUN
cepaua metogom Y3[ npusHakamu KOHLEHTPUYECKOI
LVH cuutanu npeBbilleHns Maccbl MMokapaa neBoro
xenypouka (MMITXK) n nHaekca maccsl Muokapga neeoro
xenynodka (MMMITK) 6onee 183 r n 94 r/m*” cooTBeT-
CTBEHHO Y Marnb4nkoB v 6onee 141 11 89 r/m?” —y nesovex,
Mpy OOHOBPEMEHHOM YTOMLLEHNN 3a[HEW CTEHKW NEBOMO
xenypouka (3CIDK) B guactone>10 mMm [3] u TeHAEHUUM
K YMEHbLLEHMIO iaMeTpa Kamepbl B AnacTone.

MMocne yctaHoBneHws auarHosa «nepeuyHas Al»
GonbHble B TeveHwe 1 roga nomyyani HemeankameHTo3Hoe
neyeHne, HanpaBneHHOe Ha OrpaHuyeHne notpebneHus
noBapeHHON conu, cobniofeHne pexuma [03NpoBaH-
HbIX (PU3nYecknx Harpysok (puTHec), nopaepxmeaHue
cTabunbHOM Macchl Tena, oTka3s oT KypeHusi. MnaHoBoro
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QHTUTMNEPTEH3NBHOTO MEAUKAMEHTO3HOTO NIEYEHUS IETH
He nonyyanu. Mo goctuxenuto 18 net GonbHblE Nepeaa-
Banuchb nod HabnoaeHe TepanesTa.

[MOBTOPHOE KIMHUKO-MHCTPYMEHTarbHOe 0bcreoBaHie
B COOTBETCTBUM C ONUCaHHbLIM BblLLEe MyiaHoM 6binio npoBe-
[eHO Yepes Tpu rofa no AOCTVKEHMIO MOMOALIMU JTHoAbMM
BoapacTa 21 roga. B aTom Bo3pacTe Bce OHM JOCTUIMN fedm-
HWUTVBHbIX MoKasaTenei AnvHbl Tena 1 3akoHYMIM NoroBoe
co3peBaHve. Ocoboe BHUMaHME yaensnu nokasatensam AL
1 MOpPhOMETPUYECKMM NOKa3aTENsAM NEBOro Xenyaoyka
Mo AaHHbIM axokapamockonuu. Pesynbtatsl HabnogeHuin
00paboTaHbl C MOMOLLbO METOA0B MEAMLMHCKON CTaTh-
CTVKM C UCMONb30BaHNEM CEPTUULIMPOBAHHON MPorpaMMbl
Statistica v.6.0. MpumeHsM napameTpuyeckne 1 Henapa-
METpUYECKMe MeTofbl, B YaCTHOCTV MeTog Tabnmupl co-
NPSHKEHHOCTU MPU3HAKOB 2X2 C MOMpaBKoii koadhduLmeHTa x2
no Vleittcy.

PesyAbTaThbl U UX 06CY)XAEHUE

Cpeay 26 toHoLuern 16—17 net ¢ nepsryHoin Al 6orbHbIX CO
CTabunbHbLIM €€ TedeHveM Obino 16, ¢ nadunbHbiM —10. AT,
Mo JaHHbIM CyTOYHOTO MOHUTOPUHTA, XapakTeprnaoBanach
«MSITKUM» TeyeHneM. MMnepTeH3MBHbIX KpU30B 6oMbHble
He oTmeyanu. MopdodyHKUMOHamNbHbIe NoKasaTenu ne-
BOrO Xenyaoyka cepaua y 16 U3 Hux xapakTeprnaoBanmch
HayYanbHbLIMK NpoLeCcCaMn PEMOAENMPOBaHUS, KOTOpble
NposiBNANM cebst MCKMIOYMTENBHO HEKOTOPBIM YTOMLLEHNEM
3afHeil CTEHKW NMeBOro Xenyaodka U/vnu neperopopkm

Original research

ceppua 6onee 8 MMm. Tem He MeHee y 7 6OMbHBIX CO
cTabunbHoM 1y 6 ¢ nabunsHomn Al B 310T nepuog Ha K
BbISIBNEH NO3UTUBHBIN MHAEKC S—L bonee 34 mMm.

Y 21 OeBOYKM, U3 KOTOPbIX 8 BbiNK Co CTabUIbHO,
a 13 = ¢ nabunbHO rMnepTeH3ueit, No3UTUBHBLIA NHOEKC
S-L>34 mm BbISIBNEeH y 7. Bce 3T geBouku OeMOH-
CTpUpoBanu ctabunbHoe TeyeHue Al Y ofHOW W3 HUX
C anMMEHTapHO-KOHCTUTYLMOHANBHBLIM OXUPEHWEM 1 CT.
(vHpexc maccsl Tena — 30,5 kr/m?) u uHpekcom S-L 38 mm
no AaHHbIM Y3[ Obinu BbisBNEHb! SiBHbIE npuaHaki LVH
(MMIDX - 1551, TonwmHa 3CIMK — 11 Mm). B nansHeiiwem
KIMHUKO-MHCTPYMEHTarbHblE iaHHbIe 3T0ro pebéHKa B cTa-
TUCTUYECKOM aHann3e He y4acTBoBanu. Takum obpasom,
B Hayane HabnoaeHn Manbivki 1 OEBOYKM B BO3pacTe
16-17 net ¢ BnepBble BbISBNEHHON NepBuyHOn Al pas-
nnyanuch No pesynsratam nHaekca S—-L, koTopbid Obin
CKOMMPOMETMPOBaH Yalle Y Marb4ukoB, HO MO AaHHbIM
ynbTpacoHorpacun UMENH NLLb HavanbHble NPOSBNEHUS
PEMOENMPOBAHMSA CepzLa, KOTOPbIE, Kak Nokasanu aanb-
Helilune HabnoaeHus, Obinn HavanbHon ctagueit LVH.
CnepyeT OTMETUTD, YTO, HECMOTPS Ha Pa3NNYMSA BENUYMHBI
nHoekca S—L, 6onbHble CYLLECTBEHHO He pasnuyanuch no
rokasatensiM CpeHECYTOYHOrO CUCTONMYECKOTO U AMacTo-
nnyeckoro Al (mabn. 1).

CTaTUCTMYeCKNUA aHanu3 CoBMaaeHUin NO3UTUBHOTO
nHoekca S—-L v npusHakoB pemoaenupoBaHns cepaua B
CTapLeM MOAPOCTKOBOM BO3PACTe He BbISIBUM CyLLECTBEH-
HOVI B3aMOCBSI3 3N1EKTPOKapAMorpachnyeckix M3MeHeH!IN
1 nokasateneii ynstpacoHorpacumn (mabs. 2).

Tabnuua 1. JuHamvika nokasatenen cpegHecyTo4Horo Al M 9X0KapaMOCKOMMYECKVX nokasaTenei NeBoro xenyaoyka y 6omnbHbix Al B 3aBUCHMOCTH

OT Benu4uHbl uHaekca S-L (M+m)

Tpynnbi n WHpekc S-L  UccnepoBanme B Bo3pacTe 16-17 net WUccnepoBanue yepes 3 ropa
CAQ, AL, MMITK, UMM, 3CNX, CAL, DAL, MMITX, UMM, 3CIX,
MM pT. CT. MM pT. CT. r /w7 cMm MMPT.CT. MMPT.CT. T /w7 cm
tOHoLWM 13 >34mm 13012 712 129+8*  66+2**  0,79+0,02"* 13212 72+3 213+13* 100£5*  1,3£0,07***
13 <34wmm 12712 69+2 12413 63+4* 0,78+0,01 129+2 70,712 146112 79+7* 0,95+0,14
P >0,1 >0,1 >0,1 >0,1 >0,1 >0,1 >0,1 <0,01 <0,05 <0,05
lesywkn 6 >34 Mm 12915 736 1058 58+3 0,78+0,05 127+2 724 132115 69+9 0,8210,05
14 <34wmm 12712 721 1024 574 0,72 +0,02 1242 702 110£5 675 0,80+0,06
P >0,1 >0,1 >0,1 >0,1 >0,1 >0,1 >0,1 0,05<P<0,1 >0,1 >0,1

* # F* BepOSITHOCTb oLWMGKK P <0,05 npu 0BHapyXeHUM pa3nuumii CTaTUCTUHECKNX BbIGOPOK.

Tabnuua 2. Baaumocsssb uHaekca S—L v HayanbHbIX MPU3HAKOB PEMOAENMPOBaHUS NEBOTO XefyAo4Ka y NoApocTkoB oboero nona ¢ Al B BospacTe

16-17 ner, n (%)

Mpynnbi 60nbHBIX

TonwmHa CTeHOK NeBOro Xenyaoyka

TonwMHa CTEHOK NeBOro Xenyaoyka

Bcero HabniwogeHuit

28 MM <8 Mm
WHpeke S-L (+)>34 mm 8 (17 %) 11 (24 %) 19 (41%)
WHpeke S-L (-)<34 mm 13 (28 %) 14 (31%) 27 (59 %)
Bcero HabnogeHuit 21 (46 %) 25 (54 %) 46 (100 %)

X% CKoppeKTUpoBaHHbIi no Weittcy — 0,01 (df=1), p=0,91.

Ta6nuua 3. B3anmocssisb nHaekca S—L B nogpocTkoBom BospacTte 1 pa3suTust LVH koHLeHTpuyeckoro Tuna Yepe3 3 roga y nuuy, oboero nona ¢ Al n (%)

Tpynnbl 60MbHbIX

LVH B Bo3pacTe 21 rona BbisiBNneHa

LVH B Bo3pacTe 21 roga He BbisiBNeHa

Bcero HabnogeHuit

Mupekc S-L B Bospacte 17 neT (+)>34 mMm 15 (32,6 %)
Mupekc S-L B BospacTe 17 neT (-) <34 mm 8 (17,4 %)
Bcero Habnoaexuit 23 (50,0 %)

4(8,7%) 19 (41,3%)
19 (41,3%) 27 (58,7 %)
23 (50,0%) 46 (100 %)

X2 CKOppeKTUpOBaHHBIN no Melttcy — 8,97 (df=1), p=0,003.
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oBTOPHO NpOBEAEHHOE Yepe3 Tpu roaa uccneaosa-
HUe nokasano: y 23 monogplx nogen passunace LVH, a
“MeHHO: y 17 (65,4 %) n3 26 toHowweit n y 6 (30 %) n3 20
[ieBYLLEK.

CratucTnyecky 3Ha4MMoe COOTBETCTBUE BbISIBIIEHNS
no3nTUBHOTO MHAeKca S—L B Bo3pacTe 16—17 net n nocne-
[OBaBLLee 3a 3TUM B TeYeHue TPEX neT popMmnpoBaHune
KOHLIeHTpMYeCcKo runepTpodun NeBoro xenygoyka y
mornoabIx nuu ¢ Al NOATBEPXKAEHO C MOMOLLbIO Tabnuubl
COMNPSPKEHHOCTM NPU3HAKOB 2 X 2 (mabr. 3).

BbIsiBNEHHbIE 3aKOHOMEPHOCTM MOKHO MCTONb30BaTh B
nporHo3npoBaHun. OTHOLLEHME LwaHCcoB pa3suTus LVH koH-
LIEHTPWYECKOTO TVNa B Te4eHWe 3 TPEX NeT y MoroabIX nogen
C BbISIBNIEHHBIM B NOAPOCTKOBOM BO3pacTe NHaekcom S—-L>34
MM coctaBuno 8,906 ¢ 95 % [oBepUTENbHBIM MHTEPBANOM
2,24-35,33 (p<0,05). YyBcTBUTENBHOCTL MHAEKCA S-L B
MPOrHO3MPOBaHWM Pa3BUTUS KOHLEHTpuyeckoi LVH cocta-
Buna 82,6 %, cneumdmnyHocTb — 65,2 %, a TouHoCTb — 74,0 %.

BbiBOADI

1. BbisiBneHue y nogpocTtkos ¢ nepsuyHoi Al nato-
NOTNYeCcKOro anekTpokapamorpacuyeckoro cumnToma
Sokolow—Lyon npegLuecTByeT pasBuTHio 3XOCOHOKapANO-
rpacryeckmx NpU3HaKoB YBENMYEHUS MAcChl U YTOMLLEHNS
CTEHOK NTEBOr0 XKemyaoyKa.

2. VHpexc Sokolow-Lyon y neteit MOXHO MCMONb30-
BaTb Hapsdy C APYTUMW KIMHWYECKUMM MokasaTensimm B
cTpaTudumKaLmn pucka nopaxeHus cepaua kak opraHa-
MULLIEHN.

MepcnekTvBbI AanNbHENLMX UCCIIeA0BaHNIA 3aKITHO-
yarTCs B NOATBEPXKAEHUM AhheKTMBHOCTY Bornee paHHEro
Ha3Ha4YEeHNs NPEBEHTUBHOIO MEAMNKAMEHTO3HOTO NeYeHus
nozLpocTkaMm ¢ HebnaronpusiTHbIM NMPOrHO30M C LieNbto
3ameanuTb NporpeccupoBanme y Hux Ar.
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Meta po6oTm — focniguTy BNnve S-amMnogunity Ta B-agpeHobnokatopa 3 Ba3oaunatyyMi BNacTBOCTAMU HeGionony nig vac
iXHBbOrO 3aCTOCYBaHHS 404ATKOBO 40 eHananpury Ha AMHaMmiky NokasHukiB 40D0BOr0 MOHITOpYBaHHs apTepianbHoro Tucky (AMAT),
CyOKNiHIYHNX ypaxeHb Ta eHpoTenianbHOT OYHKUiT CyaWH | po3pobuT NponosuLii 4o pekoMeHaaLif Woao NikyBaHHS apTepianbHoi
rinepTeHsii (A) y noeaHaHHi 3 XpOHIYHUM 0BCTPYKTUBHIM 3aXBOptoBaHHAM nereHb (XO31).

Marepianu Ta metogu. Obctexunu 95 xBopux (64 Yonosikn, 31 xiHka) Ha Al Il cTagii Ta 1-3 cTyneHs B noegHanHi 3 XO3/1 11
cTagiji y dasi pemicii, cepenHin Bik — 54,7+9,5 poky. 3aiichunn OMAT 3a gonomoroto npunagis «ABPM-04» cipmu «Meditech»
Ta «EBPM» chipmu «Innomed» (YropwiuHa). IHaekc xopcTkocTi aoptu (IXKA) ouintoBanm arigHo 3 metogukoro KO. M. Cipehka,
I 0. Pagyenko (2009). Mposogunu npoby 3 peakTuBHoto rinepemieto (P) 3a metoaukoto D. S. Celermajer, K. E. Sorensen et al.
(1992). Komm’'toTepHy cniporpadbito BUKOHyBanu 3a fonomoroto anapara «SpiroComy («XAW-Megukay, Ykpaina). Jocnipkysanm
cvpoBaTkoBi piBHi eHpoTeniHy-1 — ET-1 («Peninsula Laboratoriesy, CLLUA).

PesynbraTu. BctaHoBUNW, LLO 104ATKOBE NPU3HAYEHHS S-amioguniHy 4v HebiBonony 4o eHananpuny Ha Tni cTaHgapTHoi Tepanii
(CT) XO31 npotsirom 6 MicsiLiB NPU3BOAUTL A0 BUPXEHOTO Ta CTIKOTO aHTUriNepTEH3MBHOTO ecpexTy, Hopmaniaye 106081 Npodinb
apTepianbHoro Tucky (AT), 3MeHLLye nigsuLLeHy BapiabenbHICTb AT, 3MEHLLYE NpU LbOMY «HaBaHTKEHHS TUCKOMY | BUPXKEHICTb
TaKWX MOKa3HWKIB CYBKNIHIYHUX ypakeHb, sk NynbCoBUIA AT, YacToTa cepLeByx ckopodeHb Ta KA, noninwye npyxHo-enacTuyHi
BNaCcTMBOCTi CyAMH NPY OAHOYACHOMY 3MeEHLLIEHH] NPOSBIB iXHbOI eHAOTENianbHOI AMCYHKLIT y xBopux Ha Al npy noeaHanHi 3 XO3/1.

BucHoBku. Jlikysatn xBopux Ha Al i3 XO3J1 cnig audepeHLiioBaHo. Y BUNaaKy npeBantoBaHHs KMiHiYHWX, NabopaTopHux Ta
iHCTPYMeHTarnbH1X 03Hak GPOHX00BCTPYKTUBHOMO CUHAPOMY, HAsIBHOCTI CyOKMIHIYHMX YpaXKeHb i MOpYLUEHb MPYXHO-eNacTU4HUX
BMaCTUBOCTEN CyauH Ta iXHbOI eHgoTenianbHoi AncyHKLI y xBopux Ha Al npu noegHarHi 3 XO3/1 fo dapmakoTepaneBTU4HOro
komnnekcy 3i CT XOS3/1 ta eHananpwny cnig AogaTtkoo npusHaumti S (-) amnogmnid. Akwo Al Ha i XO3J1 cynpoBogxyebcs
ABMLLAMM TiNepcUMNATUKOTOHII 3 MigBULLEHHAM cepeaHboa000Boro cucToniyHoro AT, nokasHukiB BapiabenbHocTi AT i «HaBaHTa-
XEHHSIM TUCKOMY, 3pOCTaHHsAM nynbcoBoro AT i Taxikapaieto, To 4o cknagy chapmakotepanesTuyHoro komnnekcy 3i CT XO3J1 ta
eHananpuny cnig gonyuuTu B-aapeHobnokaTop i3 Ba3oaunaTylouuMy BnactuBocTsMy Hebisonon.

AMHaMKUKa noka3aTenei CyTOYHOro MOHMTOPUPOBAHUA apTepUaAbHOTO AaBAEHUSA,
CyOKAMHMYECKUX NOPAXKEHUI U SIHAOTEAUAAbHON GYHKLUU COCYAOB NOA BAUSSHUEM
S-amMAOAMNMHA U HeOMBOAOAA B COYETAHUM C SHAAANPUAOM Y GOABHBIX apTepUanbHOK
runepTeH3uen U XpOHUUYECKOU 06CTPYKTUBHON GONE3HBIO NETKUX

B. H. Cepeatok

Llenb paboTbl — viccnenosarts BusiHE S-amnogunuHa u B-agpeHobriokatopa ¢ Ba3oavnaTvpyoLLMmm CBOCTBaMM Hebraonona
npu UX NPUMEHEHUM AOMONHUTENBHO K 3Hananpury Ha AWHaMUKY nokasaterneil CyTOYHOr0 MOHWUTOPUPOBAHUSI apTepUanbHoro
pasneHuns (CMALL), cyBKNMHNYECKIX MOPaXXEHNUI 1 3HOOTENMANbHOM (yHKLM COCYL0B, a Takke pa3paboTatb NPELOKEHNS K peko-
MeHZALMsSIM MO NeYeHNo apTepuanbHoN runepteHsum (Al) B COMETaHNW C XpOHUYECKo 06CTpyKTMBHOM GonesHbio nérkux (XOBIT).

Marepuansl n metoabl. O6cnenoBaHo 95 GonbHbIX (64 MyxunHbl, 31 xeHwmHa) Al Il ctagum u 1-3 cTeneHu B coveTaHnm ¢
XOB Il ctagum B hase pemuccuu, cpeaHuii BospacT (54,7 +9,5) roga. Becem 6onbHeiM nposoaunn CMAL ¢ nomoLwbio npubopos
«ABPM-04» compmbl «Meditech» n «kEBPM» cdompmbl «Innomed» (Berrpust). VHaeke xéctkoctu aoptsl (VXKA) oueHuBanu no me-
Toauke F0. M. CupeHko, I". . PagueHko (2009). Mposogunu npoby ¢ peaktveHoi runepemueit (PT) no metoauke D. S. Celermajer,
K. E. Sorensen et al. (1992). KomnbtoTepHyto crnmporpacmio BbIMOMHSANM ¢ NoMoLLbio annapara «SpiroComy» («XAU-Megukay,
YkpaumHa). Miccnenosanu CbIBOPOTOYHbIE YPOBHU 3HAOTeNMHa-1 — ET-1 («Peninsula Laboratories», CLUA).

Pe3ynkrathl. YCTaHOBMEHO, YTO AOMONHUTENBHOE HadHaueHne S-amnoaunuHa unu Hebueomona K sHananpuny Ha oHe CTaH-
paptHoit Tepanuu (CT) XOBJ1 B TeueHne 6 MecsiLieB NPUBOAMT K BbIPAXXEHHOMY W YCTOMYMBOMY aHTUMNEPTEH3BHOMY 3ddeKTY,
HOpManmayeT CyTOuHbIN NpoduIb apTepuanbHoro Aasnerus (Afl), yMeHbLLIaeT NoBbILLEHHYI0 BaprabenbHOCTb Afl, yMeHbLLIAeT npu
3TOM MOKa3aTenu «Harpyski AaBneHneM» W BbIPAXXEHHOCTb Takvx NokasaTenel CyOKIIMHUYECKX NOPaKEHNIA, Kak nynbcoBoe Afl,
yacToTa cepaedHbIx cokpalleHuin u VKA, ynyyliaeT ynpyro-anactuyHble CBOWMCTBA COCYA0B MpW OOHOBPEMEHHOM YMEHbLLIEHUN
NPOSIBIIEHNA NX SHAOTENMANBHON AMCPYHKLMM Y BonbHbIX Al B codeTaHmm ¢ XOBJT.

BbiBogpbl. Jlevenne 6onbHbix Al ¢ XOBI1 cnepyeT npoBoauTh AnddepeHUMpoBaHHo. B criyyae npeBanvpoBaHus KITMHUYECKNX,
NabopaTopHbIX U MHCTPYMEHTarbHbIX MPU3HAKoB BPOHXOOBCTPYKTMBHOIO CUMHAPOMA, HAamM4Ms CyOKMMHUYECKUX NOPaXEHWA 1
HapYLLEHWiA ypyro-anacTu4HbIX CBOACTB COCYLOB M UX SHAOTENMAnbHONM AncdyHKUMM y BonbHbix AlT npu coveTanumn ¢ XOBIT k
thapmakoTepanesTuyeckomy komnnekcy 13 CT XOBJ1 v sHananpuna cnegyeT AoNONHUTENBHO HasHauMTb S (-) amnoguniuH. Ecnn
Al" Ha choHe XOBJ1 conpoBoxaaeTcs SBNEHUSMI TMNEPCUMMNATUKOTOHMM C MOBbILLIEHMEM MPEUMYLLECTBEHHO CPEAHECYTOYHOMO
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cuctonuyeckoro AL, nokasatenei BapuabenbHocT ALl v «Harpy3ku JaBneHrem», poctoM nynbcosoro ALl v Taxukapameii, To B
coctaB dhapmakoTepaneBTuyeckoro komnnekca us CT XOBJ1 u aHananpuna cnegyet BKNOUMTL 3-agpeHobnokaTtop ¢ Basoguna-
TUPYIOLLMMI CBOiCTBaMK HeGUBOMON.

The dynamics of 24-hour ambulatory blood pressure monitoring parameters,
subclinical damage and endothelial function of vessels in patients with arterial
hypertension and chronic obstructive pulmonary disease treated with S-amlodipine,
Nebivolol and Enalapril

V. N. Seredyuk

Aim of the research was to investigate additional prescription of S-amlodipine or Nebivolol to Enalapril treatment on the 24-h blood
pressure monitoring (BPM) parameters, subclinical damage and endothelial function of vessels, and to make of proposing of treat-
ment of the arterial hypertension (AH) and chronic obstructive pulmonary disease (COPD).

Material and Methods. 95 patients (64 males and 31 females) with AH |l stage and COPD Ill stage in remission were observed. The
average age was (54.7 + 9.5) years. The 24-h BPM by devices “ABPM-04" (“Meditech”, Hungary) and “EBPM” (“Innomed”, Hungary)
was provided to all patients. Stiffness index of aorta (ASI) was evaluated by Yu. M. Sirenko and G. D. Radchenko method (2009).
Reactive hyperemia test was performed by D. S. Celermajer, K. E. Sorensen et al. method (1992). Computer spirography was made
by “SpiroCom” (HAI-Medica, Ukraine). The serum level of endothelin-1 (ET 1) was detected by ELISA (“Peninsula Laboratories”, USA).

Results. It was established, that additional prescription of S-amlodipine or Nebivolol to Enalapril and standard therapy of COPD
during 6 month had strong antihypertensive effect, normalized 24-hours blood pressure profile, decreased blood pressure loading
and subclinical damage indices, such as: pulse blood pressure, heart rate and ASI.

Conclusion. Treatment of patients with AH and COPD should be differentiated. In case of prevalence of the clinical, laboratory and
instrumental signs of broncho-obsctructive syndrome, presence of subclinical damages and elastic qualities of vessels and endo-
thelial dysfunction in patients with AH and COPD S-amlodipine should be prescribed additionally to Enalapril and basic therapy of
CODP. In case of AH and COPD with hypersympatheticotonia, sings of blood pressure loading, increase of pulse BP and tachycardia

beta-blocker Nebivolol should be added to the treatment.

B ocTaHHi poku 3pocTae noLMpeHicTb koMopbiaHoT natonorii
cepeq XBOPUX 3 IHPEKLINHUMM ENi30LamMu HAXKHIX AyXanbHnX
wnaxie. HaitvacTiwmmm dopmamm komop6igHoi natonori
CepLeBO-CYANHHOI CUCTEMMU, L0 AiarHOCTYETbCS B TaKUX
XBOPWX, € apTepianbHa rineptensis (Al [1]. Tak, yactotra Al
Y XBOPYX Ha XPOHiYHE 06CTPYKTVBHE 3aXBOPOBAHHS NlEreHb
(XO31) moxe pocaratu 55 % [3].

Y paHaoMi30BaHUX, KOHTPONbOBAHWUX AOCHIMKEHHSX
(PKO) PRAISE-1, PRAISE-2, PREVENT, CAMELOT,
ALLHAT, VALUE, ASCOT-BPLA, ACCOMPLISH nigTeep-
[KeHa epeKTUBHICTb | Beaneka 3acTocyBaHHs paLeMiHHOro
avrigponipuanHosoro briokatopa kanbLiesnx kaHanis (BKK)
amnoauniny nig yac nikysaHHs Al [5].

BigTak, 3'sBrnack HoBa Nikapcbka hopma amnoguniHy —
rioro niBoobepTansHui i3omep S-amnoguniv [2]. Oani kni-
HiYHWX | GaraToLEeHTPOBMX AOCTIIKEHb CBiaYaTh NPo KpaLLly
KMiHiYHY eheKTUBHICTb | MEHLLY KinbKiCTb NOBIYHNX Al niBo-
obepTanbHOro aMIoaNmMiHy MOPIBHSAHO 3 WOr0 paLeMiyHO
copmoto [4,11,12].

[oseaeHo, Wwo npu noegHaxHi Al i3 XO3/1 gouinbHilmm
€ 3aCTOCYBaHHs He6iBONONY, OCKiNbKM BiH BOMOAIE BMCOKOI0
KapaiOCENeKTUBHICTIO Ta Ba30AUNATYYMMI BNACTUBOCTS-
MU, BHacnigok 4oro He MOCMMOE GPOHX00BCTPYKTUBHMI
CWUHAPOM Y Takux xsopux [7,9].

BopgHovac Bnnue S-amnoauniHy Ta Hebisonony B no-
€[IHaHHI 3 eHananpuioM Ha AnHamiky rnokasHukis MAT,
CyOKMIHIYHUX ypakeHb Ta eHAoTeNianbHOI (YHKLi CyauH y
xBopux Ha Al 3 XO3J1 3anunwaeTbCst HeOCTaTHLO BABYEHUM.

MeTa po6oTtu

JocniguTn Bnnue S-amnoguniny Ta B-agpeHobnokatopa
3 BA304MNaTylUYMMK BNacTMBOCTSMU HeBiBorony npw
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iXHbOMY 3aCTOCyBaHHi [OAATKOBO A0 €Hananpuny Ha
[MHaMiKy nokasHuKiB 0OOBOrO MOHITOPYB aHHs AT, cyb-
KNiHIYHUX ypaxeHb Ta eHaoTenianbHoi YHKLUii CyauH i
po3pobunTH Npono3uLii 40 pekoMeHAALIN LLOAO MiKyBaHHSA
Al y noegHanHi 3 XO3J1.

Marepianu i meToan AOCAIAKEHHSA

ObcTexwunm 95 xBopux (64 yonosiku, 31 xiHka) Ha Al” Il cTagii
Ta 1-3 cTynens B noegHanHi 3 XO3I 1l cragii' y dhasi pemicii,
cepepHili Bik— 54,7 £9,5 poky. Yci xBopi (3anexHo Big MeToay
nikyaHHs) Bynu nogineHi Ha ocHoBHy (Or) Ta KOHTPOIbHY
rpynu (Kr). CBOEH Yeproto, OCHOBHY rpymny NOZinumv Ha ABi
nigrpymn — 1a ta 16. [lo 1a ocHosHoi rpynu (Or, ) BKouM-
nm 33 xeopwx, siki ogepxxysanu CT XO3/ i S-amnogmnit
(Asomekc, komnaHist «Actavisy, lcnaHgis) no 2,5-5 mr/goby
B NOEAHAHHI 3 iHrGITOPOM aHriOTEH3WHNEPETBOPHOBANBHOMO
tbepmenTy (IAMP) eHananpunom (EHan, dipmn «KRKAY,
CnogeHia). [lo 16 ocHosHoi rpynu (O, ) BBiiwny 30 nadi-
€HTIB, siki oTpuMyBanu Hebisonon (Hebiean, 3AT «KuiBcbkuid
BiTaMiHHWI 3aBOAY, YKpaiHa) y [03i 5 Mr/goby B noeaHaHHi
3 CT XO3J1 ta enananpunom. B ocHoBHil rpyni fo3y eHa-
nanpuny nigbupanu MeToAOM TUTPYBaHHS: Bif CTApTOBOI
2,5 mr/poby po 10-20 mr/goby. KoHTponeHy rpyny ctaHo-
Bunn 32 xeopi, ki otpumysanu CT XO3/1 3 eHananpunom
METOOM TUTPYBAHHS: Bif CTapTOBOI 2,5 Mr/noby 10 LinboBoi
20-40 mr/go6y. CT XO3/1 agiiicHunm 3rigHo 3 Hakazom MO3
Ykpainm Ne 555 Big 27.06.2013 p. Mix xBopyMM OCHOBHIX
i KOHTPOMBLHOI rpyn He Byno CyTTEBKX BiAMIHHOCTEN 3rigHO
3 BIKOBUMM, FEHAEPHUMM, HO30MOTYHUMU KPUTEPISMU Ta
reMoaMHaMiYHUMK NapaMeTpamu.

OMAT 3piicHunu 3a gonomoroto npunagis «ABPM-
04» dipmmn «Meditech» (Yropwwmna) Ta «EBPM» cipmu

Key words:
hypertension,
chronic obstructive
pulmonary disease,
amlodipine,
nebivolol,

enalapril,
treatment.
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OpurMHanbHble UCCAEAOBaAHUA

Tabnuus 1. Bnnus S (-) amnoauniHy Ta HebiBonony nia Yac iXHbOro 3aCTOCYBaHHS 10AATKOBO
[0 eHananpury Ha nokasHuku 4060BOro MoHiTopysaHHs AT y xBopux Ha Al"y noeaHaHHi 3 XO3/1

Moka3HWKK, OAMHULI BUMIPIOBaHHS Mo nikyBaHHs

Micna nikyBaHHA

XBopi Ha AT i3 XO3/1, Kr (n=32), CT XO3/1+eHananpun

CAT cep./no6y, MM pr. CT.; 164,36+5,85 141,53+4,81"
A% A-13,9

DAT cep./poby, MM pr. cT;; 99,91+3,79 89,7613,64°
A% A-10,2

CI'T cep./noby, MM pr. CT.; 120,55+5,72 104,09+5,85"
A% A13,7

MAT cep./noby, MM pr. CT.; 64,36+5,70 51,77+4,82
A% A-19,6

YCC cep./noby, ya./xs; 74,36+5,49 70,18+4,41
A% A-5,6

CB CAT cep./noby, Mm pT. CT.; 16,71+2,28 12,19+1,14"
A% A-271

CB AT cep./no6y, MM pT. CT.; 13,95+2,14 9,30+2,06™
A% A-33,3

1Y CAT cep./noby, %; 94,21£12,45 67,83+9,57"
A% A-28,0

14 AT cep./noby, %; 83,22+10,13 61,49+8,47"
A% A-26,1

IM CAT cep./noGy, MM pr. CT. % rog/noby; 659,09+32,13 468,64+27,42™
A% A-28,9

1N JAT cep./noby, MM pT. cT. % rog/no6y; 432,85+21,77 313,18+26,99"
A% A-27,6

XBopi Ha AT i3 XO3/1, Or1a (n=33), CT XO3/1+eHananpun +S-amnoaunii

CAT cep./noby, Mm pr. T 175,9416,38 132,85+4,51"*
A% A-24,5

[AT cep./poby, MM pT. CT.; 109,34+3,52 84,52+3,29"*
A% A-22,7

CI'T cep./noby, Mm pr. cT.; 132,58+4,37 102,36 4,65
A% A-22,8

MAT cep./noby, MM pr. CT.; 66,92+3,51 49,64+3,28"
A% A-25,8

YCC cep./noby, ya./xs; 79,94+3,75 71,26+4,89
A% A-10,9

CB CAT cep./no6y, MM pr. CT; 20,35+3,61 13,26+3,39"*
A% A-34,8

CB [IAT cep./no6y, MM pT. CT.; 15,38+2,25 10,16+2,12"#
A% A-33,9

14 CAT cep./noby, %; 99,15+£12,75 58,71+9,37"#
A% A-40,8

1Y AT cep./noby, %; 86,94+10,31 52,67+8,12"*
A% A-39,4

IM CAT cep./no6y, Mm pr. CT. % rop./no6y; 741,83+44,79 387,50+32,63"*
A% A478

1M JAT cep./poby, MM pT. cT. % rop./aoby; 527,69+30,14 279,76+22,577*
A% A-47,0

XBopi Ha Al i3 XO3/1, Or16 (n=30), CT XO3/1+eHananpun +He6isonon

CAT cep./noBy, MM pr. cT:; 172,36+6,83 134,65£4,397*
A% A-21,9

DAT cep./poby, mm pr. cT;; 107,52+3,45 83,74+2,68"*
A% A-22,1

CI'T cep./noby, Mm pr. cT.; 126,49+4,16 100,68+3,74"*
A% A-20,4

MAT cep./noby, Mm pr. CT.; 61,78+4,39 50,80+3,89
A% A-17.8

YCC cep./noby, ya./xs.; 80,93+4,75 65,42+3,52*
A% A-19,2

CB CAT cep./noby, Mm pT. CT; 18,94£3,12 11,63+£2,94™#
A% A-38,6

CB [IAT cep./no6y, MM pT. CT.; 15,67+2,82 9,83+1,95™
A% A-37,3

14 CAT cep./noby, %; 98,19+15,74 67,95+10,78"#
A% A-30,8

14 AT cep./noby, %; 62,18+9,36"
A%” plaoby, %: 87,36+11,29 ety

IM CAT cep./poby, Mm. pT. CT. xrop./moby; 458,34+39,77"*
% P-IRODY, M. P A-I0DY 735,51+45,24 s

1M AT cep./poby, MM. pT. cT. X roA./noby; 364,32+20,98*
Ry AT cep ooy, . o A-/poby 519,65+33,28 Y

*: BipOrigHICTb BiMIHHOCTi MOKa3HMKIB MOPIBHSHO 3 BUXIAHUMM 3Ha4YeHHaMY (p <0,05); **: BiporigHicTb Bin-
MIHHOCTi NOKa3HWKIB NOPIBHSHO 3 BUXIAHUMM 3HaueHHsMM (p<0,01); ***: BiporigHiCTb BIAMIHHOCTI NOKa3HMKIB
MNOPIBHSIHO 3 BUXIAHUMM 3HauYeHHsIMK (p<0,001); *: BiporigHICTb BiGMIHHOCTI NOKA3HWKIB B OCHOBHIM rpyni
NOPIBHSIHO 3 KOHTPOMbHOIO rpynoto (p<0,05).
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«Innomed» (YropLumHa) 3a CTaHOApTHOK METOAVKOH [8].
OuiHtoBanu BeNnYMH1 cepeaHboa00b0BuMx nokasHumkis JMAT:
cucroniyHoro AT (CAT, mm pr. cT.), giactoniyHoro AT (JAT,
MM PT. CT.), cepeaHboremoanHamiyHoro AT (CI'T, MM pT. CT.),
nynbcosoro AT (MAT, mm pr. ct.), YCC (YCC, ya./xs). Ba-
piabenbHicTb AT xapakTepu3yBanu 3a MOKA3HWKOM CTaH-
naptHoro BigxunenHs ana CAT (CB CAT, mm pr. cT.) i JAT
(CB [IAT, MMm pT. CT.). HaBaHTaxeHHs TCKOM OLiiHIoBany 3a
rnokasHukamu iHgekcy yacy (1Y) rinepreHsii - BUpaxeHoi y
NPOLEHTHOMY CRiBBIAHOLLUEHHI KiNbKOCTI BUMIpIB, LLO Nepe-
BYLLYBanu HopMarnbHi 3HaveHHs AT Ta iHgekcy nnowi (1)
rinepTeHaii, Lo BU3HaYanacs 3a BENWUYMHOK NMOLLi KpUBOI
nigsuieHoro AT i niHieto HopmanbHoro AT BignoBiaHO: ANnst
CAT — |4 CAT cep./noby, % i IM CAT cep./moby, mm pr. CT. %
ron/noby Ta ana JAT — I4 JAT cep./noby, % i [N OAT cep./
00y, MM pT. cT. x rog/ao6y. 3a CriBBigHOWEHHAM LEHHNX
i HiYHuX piBHIB AT pospaxoByBaBcs fobosuit iHaekc (II) 3
oviHtoBaHHsM [o60BwMX Npodbinis AT 3a BapiaHTamu «dipper»
(81=10-22 %), «non-dipper» (O1<10 %), «over-dipper»
(O1>22 %) Ta «night-peaker» (LI Mae Big'eMHi 3Ha4eHHs).

IHpekc xopcTkocTi aoptn (XKA) ouiHioBanm 3rigHo 3
metoaukoto KO. M. CipeHka, I". [1. Paguetko [6] 32 BenuunHoo
CriBBIAHOLLIEHHS NyrbCOBOro apTepiansHoro Tucky (MAT) o
yaapHoro o6'emy (YO):

MAT (mn)

KA (mm pr. cT./mMn) = YO (u)

ne KA — ingekc xopcTkocTi aopti (MM pT. cT./mn),
MAT — nynbcoBuii apTepianbHuin TUck (MM pT. CT.), YO —
yaapHuii o6’'em (Mn).

CyamHHOpYXxoBY (hyHKLH0 EHOTENiIO B NNIEY0Biii apTepii
(MA) BU3Ha4anm Ha nigcTasi NOKA3HUKIB eHA0TENIN3aNEXHOT
Basogunarauiji (E3B[) Ta eHgoteninHesanexHoi (EH3BL)
Basogunartadii MA B npo6i 3 Pl 3a metogukoto D. S. Celer-
majer, K. E. Sorensen et al. [10] Ha ynbTpasBykoBOMy
anapari «Logiq 500» (Kranzbiihler, ®PH).

Komn'toTepHy cniporpadito BUKOHyBany 3a AONOMOro
anapara «SpiroCom» («XAN-Mepukay, YkpaiHa) 3a 3aranb-
HOMPUIHATOK MEeTOAMKOH. OLiHIOBANM XUTTEBY EMKICTb JE-
reHiB (XKEM), hopcoBaHy XMTTEBY EMKICTb NereHiB (PIKEI)
Ta 06'eM (hopcoBaHoro Buauxy 3a 1 cekyHy (OB, ).

TepMiH nikyBaHHS Ta CMOCTEPEXEHHS YCiX XBOPUX
CTaHOBMB 6 MicsLjB.

CTaTMCTUYHMII aHani3 pesynbTaTiB AOCMIAXEHHS
3AIMCHUINM 33 JOMOMOTO NaKETIB CTaTUCTUYHIUX Nporpam
Statistica v 12,0 (StatSoft, CLLA) ta Clin Tools v 4.1 (Psytek
Ltd, Asctpanis).

BwnsHavanu cepepHio apudmeTnyHy Benuumty (M), ce-
PenHIo NOMUIKY cepeaHboi apudMeTUYHOI (M), Yncno Bapi-
aHT (n), t—kpuTepin CThlopeHTa AN 3anexHNX | He3anexHNX
BapiaHT (Mpv HopmarnbsHoMy poanoaini), U — kputepinnt MaH-
Ha—BiTHi (Mpw BigMIHHOCTSX Y po3nogini Big HOPMaIbHOro),
BiAHOLUEHHS! LLIAHCIB NO3UTUBHOMO/HEraTUBHOTO pesynsTaTy
nikysaHHst (Odds ratio — OR), 95 % posipunii inTepsan (95 %
Cl) kpuepiit BignosigHocTi MipcoHa X2, koediLlieHT Biporia-
HocTi (p), BiAMIHHICTL BBaxanu BiporigHoto npu p<0,05.

Pe3yAbTaTi Ta iX 06roBopeHHs

Ananis nokasHukis IMAT (mabr. 1) BUSIBUB 3Ha4HWIA NO3K-
TvBHUA BnuB CT XO3J1i3 BkNtoueHHAM S (-) amnogmniny
Ta eHananpuiy B Or,,y 29 (87,9 %) XBOpUX, L0 iCTOTHO He
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BigpisHanocs Big edektusHocTi CT XO3JT i3 BKNIOYEHHAM
Hebisonory Ta eHananpuny 8 Or, -y 26 (86,7 %) nauieH-
TiB, npoTu ecbekty CT XO3J1 3 eHananpunom y Kr —y 25
(78,1 %) Bunagkax (p<0,05). Y BCix XBOpWX Big3HaYMNM
3HWXEHHSI cepeaHbogoboBux 3HaveHb CAT, OAT, CI'T i
[AT, ane 6inblu BMpaxeHOW Taka AuHamika Gyna B oc-
HOBHil rpyni. 3okpema, nicna nikysaqHs xsopux Or,_ Bif-
3Hayanw BiporiHe 3HWXEHHS cepeHbo000BYX 3HAaYEHD
CAT Ha 24,5% (p<0,001) Ta AT - Ha 22,7 % ( p<0,01).
B Or, cnocTepiranock 3HwkeHHst CAT Ha 21,9 % (p<0,01),
a[JAT —Ha 22,1 % (p<0,01). Y KOHTPOMbHiIi rpyni 3HIKEH-
Hst CAT ctanosuno 13,9% (p<0,05), a JAT — Ha 10,2 %
(p<0,05). Mpu ubomy y xsopux Or, . cnocTepirany 3HIKeH-
Hs1 cepenHbogoboBux 3HaveHb CI'T Ha 22,8 % (p<0,01),
a AT —Ha 25,8 % (p<0,01). Y xBopux 16 OCHOBHOI rpynu
TaKoX Croctepiranyt NO3UTUBHY AUHAMIKY 3i 3HWKEHHAM
CI'T-Ha 20,4% (p<0,01), a MAT - Ha 17,8 % (p<0,05).
BopgHouac y KOHTpOrbHil rpyni Taka AnHamika byna MeHL
BUPaXXEHOI0, OCKiNbky 3HMxeHHs CI'T 4OPiBHIOBANO TiflbKM
13,7 % (p<0,05), a MAT - 19,6 % (p<0,05). Baxnugo, wo
pisHILs AnHamiki nokasHukis CAT, AT, MAT i CT'T mix Or,,
Ta O i KoHTpOnbHOK rpynamm Gyna eiporiaHoto (p<0,05).

3HuKeHHs AT i HaBiTb NOro Hopmanidavis npy ofgHoO-
YyacHoMy mokpalleHHi ckopotnusocTi JILL nposenanocs
3meHwweHHsmM YCC Hopmanisauieto putMy cepus. Tak, y
xsopux Or,_Ta Kr BigsHayarnacb TeHAEHLiS A0 3MEHLLEHHS!
cepenHbono6oBoi YCC (p>0,05) wnsxom pednekTopHuxX
MEXaHi3MiB yHacrigoK 3MEHLLEHHS NepeBaHTaXEHHS TUCKOM
NUW. NMopsan 3 Tum y xBopux O, Aki oTpumMyBarni Hebisoron
Ta eHananpun Ha Tni CT XO3J1, nicns nikyBaHHs Big3Haya-
nocb BiporigHe 3HmkeHHs YCC Ha 19,2 % (p<0,05).

BinbLu BYpaxeHa aHTvrinepTeH3nBHa b S (-) amnoauni-
Hy Ta He6iBOMOMY, LLIO 3aCTOCOBYBAMCh Pa3oM 3 eHananpu-
nom, BiAnoBiaHo, B Or, i Or, ., KOHCTATOBaHa TaKOX Mif 4ac
aHaniay cepeHbof060BUX NOKa3HMKiB BapiabenbHOCT AT
BEMNNYMH «HaBaHTaXEHHS TUCKOM» MOPIBHSHO 3 AMHAMIKOHO
Yy XBOPUX KOHTponbHOI rpynu (p<0,05).

Mig BnnnBoM 060X 3aCTOCOBAHMX MiKyBanbHUX
KOMMMEKCIB Yyepe3 6 MicAuiB NikyBaHHA MPaKTUYHO B
PiBHIln Mipi BigbyBanochb 3MeHLUEHHS! HiYHOI rinepTeHsii
Ta CTAHOBMEHHS HOPManbHOro ABogasHoro 1oboBoro
npodpinto AT (puc. 1). Tak, sKLLo 40 NiKyBaHHS i3 npodinem
AT «dipper» y 1a ocHoBHil rpyni 6yno Tinbku 6 (18,2 %)
xBopwx, y 16 ocHoBHili rpyni — 5 (16,7 %) nauieHTis, To B
KOHTpOMbHiN rpyni — 7 (21,9 %) xsopux. Micns nikyBaHHS
iXH8 KinbkicTb ctaHoBuna 19 (57,6 %), 17 (56,7 %) i 14
(43,8 %) nauieHTi BignoBiaHo. BcTaHoBneHa No3uTnBHa
AnHamika npodpinis AT 3ymMOBneHa 3MeHLLEHHAM BiACOTKa
XBOPUX i3 HECMPUATIMBMMU BapiaHTamu npodinto AT
«non-dipper» i «night-peaker», ski Manu Yyumanuit pusmk
CVMHIPOMY «arHoe BHOMI».

[o nikysaHHs npocpini AT «non-dipper» i «night-peaker»
criocTepiranucs BignoBigHo y 1a ocHoBHiv rpyniy 13 (39,4 %)
Ta 11 (33,3 %) Bunaakax, y 16 ocHosHil rpyni—y 12 (40,0 %)
Ta 11 (36,6 %) Bunagkax, a B KOHTPOMbHiIiA rpyni —y 12
(37,5 %) 1a 10 (31,2 %) BMNapkax. Micns nikyBaHHS KinbKicTb
nauieHTiB i3 npocpinamu AT «non-dipper» i «night-peaker»
y 1a OCHOBHIl rpyni 3mMeHLuMnachk BignoeigHo 40 7 (21,2 %)
1a 5 (15,1 %) Bunagkis, y 16 ocHoBHi rpyni — 8o 8 (26,7 %)
i4 (13,3 %) Bunagkis, a B KOHTPONbLHIN rpyni — 40 9 (28,1 %)
Ta7 (21,9 %) Bunapkis. BogHovac BinbyBanock fesike 3meH-
LLEHHS! 1 YaCTOTM HeCnpUATAMBOro npodinto «over-dipper»
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N

“Dipper” “Non-dipper” “Night peaker”

B Or1a go nikyBaHHs
[0 Or16 no nikysaHHs

@ Kr go nikyBaHHs

“Over-dipper”

B Or1a nicnsi nikyBaHHs
Or16 nicnsi nikysaHHst

Kr nicns nikyBaHHs

Puc. 1. Po3nogin go6osux npodpinis AT nig BnnmBoM S (-) amnoguniHy Ta Hebionony npu ixHsomy
3aCTOCYBaHHi A04ATKOBO A0 eHananpuny y xsopux Ha Al y noegHaHHi 3 XO3]1.

1,94£0,13

1,900,12

1,8610,12
1,51+0,11*
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1,32+0,10***
1,250,111
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1a ocHoBHa rpyna 16 ocHoBHa rpyna

O Oo nikyBaHHs

KOHTpOfbHa rpyna

MNicns nikyBaHHs

Puc. 2. [InHamika nokasHuka CyOKMiHIYHOrO yLIKOmKeHHS cyarH KA nig Bnnveom S (-) amnoau-
niHy Ta HeGiBonony niA Yac iXHLOro 3aCTOCYBaHHs AOAATKOBO O eHaranpurly y XBopux Ha Al y
noeaHaHHi 3 XO3/1.

*: BipOriAHICTb BiAMIHHOCTI NokaaHuKiB (p < 0,05) NOPIBHSHO 3 BUXIAHUMM 3HAYEHHAMM; **: BIpOriaHICTb
BiAMIHHOCTi MOKa3HWKIB, MOPIBHSHO 3 BUXiAHMMM 3Ha4eHHsMM (p <0,01); ***: BiporigHiCTb BigMiHHOCTI
NoKa3HWKiB, NOPIBHSIHO 3 BUXiAHUMM 3HauYeHHsiMM (p<0,001); *: BiporifHICTb BigMIHHOCTi NoKa3HuKIB

B OCHOBHIl rpyni, NOPIBHAHO 3 KOHTPONBHOLO rpynoto (p<0,05).

y xBopux 1a ocHosHoi rpynmn 3 3 (9,1 %) 8o 2 (6,1 %), y 16
OCHOBHil rpyni — 3 2 (6,7 %) Ao 1 (3,3 %), @ B KOHTPOIbHIli
rpyni — 3 3 (9,4 %) o 2 (6,2 %) Bunagkis.
poaHani3oBaHO eEKTUBHICTb BMIIMBY Pi3HWX NiKy-
BamnbHNX TEXHOIOTiN HA MOKa3HWKM MO3UTUBHOTO/HeraTyB-
Horo pesyneraty nikysaHHs (Odds Ratio) y xsBopux Ha Al i3
XO3/1 3a anHamikoto cepeaHbopo60Boro AT. BeTaHoBunw,
O KOMMMeEKCHe NiKyBaHHS 3 BKIOYEHHAM S (-) amno-
AnniHy 8 Or, 3Ha4HO 36inbLUYBAaNo WaHCK Ha 3HYKEHHS!
cepenHbono6oBoro AT [0 LinboBUX 3Ha4Y€eHb LLOAO Takoro
camoro nikyBaHHs 6e3 S (-) amnoguniny y Kr (OR=0,22; 95 %
Cl=0,06-0,82; x>=5,63; p=0,008). Y BUnazky npuegHaHHs
no CT XO3J1 3 eHaranpunom fofarkoso Hebisonony 8 Or
TaKOX 3Ha4HO MiABWLLYBANMCH LUAHCY Ha YCTILLHE 3HUKEHHS!
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OpurMHanbHble UCCAEAOBaAHUA

[0 LinboBMX 3Ha4eHb cepenHbonoboBoro AT MOpiBHSHO 3
Kr (OR=0,21; 95% CI=0,05 - 0,88; x*=5,04; p=0,012).

AHanisyloum auHaMmiky BaNMBOrO nokasHuka cyokni-
HiYHOrO yLLKOMKEeHHS cyanH DKA (puc. 2), BCTaHOBMIN, LLO
3actocyBaHHs S (-) amnoauniHy Ta eHananpuny Ha i CT
XO3/1 npuasoamno go 3HumxeHHs PKA Ha 35,6 % (p<0,001),
HebiBonony Ta eHananpwuny Ha i CT XO3J1 - Ha 28,5%
(p<0,01), Togi sk nig BNNMBOM NuLLe eHananpuny Ha Thi CT
XO3J1-Ha 20,5% (p<0,05).

3rigHo 3 aaHumu FO. M. Cipetka, . [1. PagueHko [6], npu
KA, wo nepeswuilye 1,5 MM pT. CT./MI, pU3NK BUHUKHEHHS!
thaTanbHMX KIHLEBUX TOYOK CEPLIEBO-CYAUHHIX 3aXBOPIO-
BaHb 3pocTae B 1,54 pasa. OnepxaHe B LibOMY AOCTIKEHHI
3HWkeHHa KA nig BnnvuBom chapmakoTepaneBTU4HUX
KOMMMEKCIB i3 BKNKOYEHHSM S (-) amnoauniHy um Hebisono-
ny CBiAYUTL NPO 3MEHLUEHHS PU3VKY KapAioBaCKyNSPHUX
yCKnagHeHb y XxBopyux Ha Al y noeaHaHHi 3 XO3/1.

Mg yac aHanisy nokasHukie npobu 3 PI™ BcTaHOBUNK:
3acToCyBaHHS S (-) amnoaumniHy Ta HebiBonony pasom 3
eHananpunom Ha tni CT XO3/1 npu3seno fo cyTTeBOrO
MOKpaLLEHHA npoLeciB Bazogunartauii. Tak, micnsa niky-
BaHHs y XBOpWX 1a ocHOBHOI rpynu nokasHuk E3B 3pic i3
(5,34+1,96) % o (9,52+1,78)% (p<0,001), 16 ocHoBHOI
rpynm — i3 (4,87+1,65)% £o (8,93+1,47)% (p<0,001), a
KOHTpornbHOI rpynu — i3 (5,51+1,84)% £o (8,67+1,90) %
(p<0,01). OgHouacHo 3 mo3uTMBHOW AuHamikor E3B[
BinbyBanocs HesHaqHe BiporigHe 30iMbLUEHHS NOKa3HWKa
EH3B[ B ocHosHin rpyni (p<0,01) i TeHaeHUis fo noro
3pOCTaHHA B KOHTPOMbHIN rpyni (p>0,05).

JlocnimkeHHs BiQHOLLEHHS LIAHCIB NO3UTUBHOrO/Hera-
TMBHOTO pe3ynbraTy nikyBaHHs xBopux Ha Al i3 XO3/1 gano
MOXTMBICTb KOHCTaTyBaTH, LLO y BUNaaAKy NpuegHaHHs S (-)
amnoguniny go CT XO3J1 i3 eHananpunom Big3HavaeTbCs
no3uTMBHA AuHamika nokasHuka E3B[ (OR=0,26; 95 %
CI=0,08-0,85; x*-5,26; p=0,010). Y pasi gony4yeHHs
B-appeHobniokatopa Hebisonony go CT XO3J1 3 eHana-
npunomM nosnTueHI 3mMiHM E3B[] Aelo MeHLle BupaeHi
(OR=0,43;95% Cl=0,14 - 1,39; x>=2,00; p=0,078).

OTxe, nif Yac 3acTocyBaHHs S (-) amnoguniHy Ta He-
6isonony cytTeso noninwyetscs E3BL, wwo €, o4eBMaHo,
Hacnigkom aktuaLii NO-3anexHoi Basogunarauji Ta iHriy-
BaHHAM ET-1-3anexHoi Ba3oKoHCTpUKLii. [igTBEpAKEHHAM
€ pesynbTaTi CNOCTEPEXEHHs 3a AnHamikoto ET-1.

AHani3 guHamikv piBHa y kposi ET-1 faB 3Mory KoHCTa-
TyBaTW, L0 B 1a OCHOBHI rpyni Yepes 6 MicALiB NikyBaHHS
BinOynocs 3HmkeHHs BMICTY y kposi ET-1 3 (3,86+0,24)
nr/mn po (1,92+0,19) nr/mn, y cepegHsomy Ha 57,3 %
(p<0,001). Y Bunagky kombiHoBaHOI hapmakoTepanii 3
BKNIoueHHAM Hebisorony B Or, . Bif3Ha4anoch Aetlo MeHLL
BUPaXeHe MOPIBHAHO 3 1a OCHOBHOIO IPYMO 3HIKEHHS
koHueHTpauii ET-1 y remoumpkynsuii — 3 (3,32+0,27)
nr/mn go (1,83+0,21) nr/mn, y cepegHbomy Ha 44,9 %
(p<0,001). BogHouac 3HwkeHHS piHS ET-1'y KOHTPONbHIN
rpyni — 3Ha4HO MeHLLe BupaxeHe — 3 (3,57 +0,20) nr/mn go
(2,12£0,18) nr/mn, y cepeaHbomy Ha 40,6 % (p<0,001).
Mi> OCHOBHOI Ta KOHTPOMbHO rpynamu auHamika ET-1
BiporigHo BigpisHanack (p<0,05).

AHani3 nokasHukiB cniporpadii nokasas, Lo, 3aCTo-
COBYHOUM NiKyBarnbHWIA KOMMNNEKC i3 S (-) amnogumniHoM Ta
eHananpunom Ha i CT XO3J1, y xsopux Or,, nokasHukm
XKEN i OXKEN BiporigHO He 3MIHUMCb, XOH | Mank TeHAEHLi0
10 36inbLueHHs (p>0,05). Mopsia 3 TUM ronoBHWIA KpUTEPIl
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BpoHX00BCTPYKTMBHOIO CiHapoMy OB, nicris nikysaHHs B
Or,, BiporiaHo 36inbLumecs Ha 15,1 % (p<0,05). BogHovacy
BMNafKy 3aCTOCyBaHHs HEGIBOMONY pa3oM 3 eHananpuiom
Ha i CT XO3/1 B Or,; 4epes 6 micsuis He cnoctepiran
BipOriAHMX 3MiH NMOKA3HWUKIB (OyHKLLT 30BHILLHBOMO AMXaHHS!
(p>0,05).

Mig yac aHani3y BiOHOLUEHHS WAHCIB 3a KpUTEpieM
[OCSITHEHHS! KOMGIHOBAHOT NEPBMHHOI KIHLIEBOI TOYKY AOCHTI-
[PKeHHs (rinepTeHanBHWIA Kpua, rocnitaniaavis 3 npusogy Al
yn i ycknagHeHb) y xBopux Ha Al 3 XO3J1 BctaHoBMnK, WO
LLIAHCK NO3WUTUBHOTO Pe3ynbTaTy NikyBaHHS € HaKpaLLMmm
Mpw 3aCTOCyBaHHi S (-) amnoauniHy pasom 3 eHananpunom
Ha tni CT XO3/1 (OR=0,51; 95% CI=0,32 - 0,84; x?=7,46;
p=0,003). Takox 3Ha4HO 3HWKYETLCS PU3NK HEraTUBHOMO
pe3ynbTaTy nikyBaHHA Npy 4onyyeHHi Hebisonony go CT
X031 3 eHananpunom (OR=0,55; 95% CI=0,36 — 0,87;
X2=6,43; p=0,011). o Toro x, o6uasa nikyansHi komnnek-
cv 3 S (-) amnogymniHoM Yu HeGIBONONOM MakoTh NepeBaru
3a BiAHOLUEHHSAM LUaHciB Hacniaky nikysaHHs Hag CT XO3/1
Tinbkn 3 eHananpunom (OR=0,39; 95% CI=0,24 - 0,71;
X2=11,24; p=0,0002).

PesyneTaTi WOA0 aHTUriNEPTEH3UBHOI €PEKTUBHOCTI
S (-) amnoamniHy, 3HVKeHHs nig NOro BNMWBOM Sk Cepeq-
Hbo060BMX piBHIB AT, Tak i NokasHuKiB BapiabenbHOCTI
Ta HaBaHTAXEHHS! TUCKOM Y3romxytoTbcs 3 AaHumu PK[
[12] Ta peskux kniHivHKMX gocnigxeHs [2,4,5,11], pe Bu-
BYarnacb TepaneBT4Ha eqeKTVBHICTL LibOro npenapary
B nauieHTis 3 Al

3rigHO 3 AaHUMK KNiHIYHWMX JOCNigKeHb, Y XBOPUX Ha
Al' HebiBonon Npu3BOAMB A0 BipOriAHOTO 3HWXEHHS ce-
PEeAHBbOLEHHOIO Ta CepeaHbOHIYHOTO piBHIB AT, a TaKoX 40
HopManiaaLii NoKa3HUKiB HaBaHTAXEHHS TUCKOM Y AeHHNIA
i HiyHMI vac [7,9]. Taki gaHi BiANOBIAKTL pe3ynsraTam,
L0 ofepxKanm.

Omxe, Kpalla remogmMHamiyHa edpeKTUBHICTb Yy pasi
npu3HadveHHs S-amnoamniHy Yu HebiBomony 3ymMoBneHa
HopMarisavieto eHgoTeninaanexHoi Basogunartavii. Takun
edpekT, 04eBMAHO, BUKMMKaHWiA BnnmBom NO-cTumynsuii Ta
3HWKEHHAM NPOAYKLIi eHgoTeniHy-1.

BucHoBKHM

1. Oonatkose npusHayeHHst BKK S (-) amnoguniny abo
B-appeHobnokatopa HebiBonony fo iArN® exananpuny
Ha Tni ctaHpaptHoi Tepanii XO3J1 npoTarom 6 micauis
MPW3BOANTL O BUPAKEHOTIO Ta CTIAKOTO aHTUrNEPTEH3NB-
Horo ecdhekTy, Hopmanisye fobosuin npodins AT, 3MeHLye
nigBuLLeHy BapiabenbHicTb AT, 3MeHLLYe Npu LIbOMY
«HABAHTAXEHHS TUCKOMY | BUPEKEHICTb TaKWX MOKa3HM-
KiB CyOKMiHIYHMX YLIKOMKeHb, Sk MynbcoBuii AT, yacToTta
cepLeBux ckopodeHb Ta KA, noninwye npyHo-enacTuyHi
BMaCTUBOCTI CYAWH NPW OAHOYACHOMY 3MEHLLEHHI NPOSIBIB
iXHbOI eHpoTENIaNbHOT ANCHYHKLIT, NpUYOMy Taka Tepanis
6inbLw edpextvBHa, Hix CT XO3J1 Tinbku 3 eHananpunom, y
xBopux Ha Al y noegHaHHi 3 XO3/1.

2. NikyBaHHs xBopux Ha AT i3 XO3J1 cnig 3ailicHioBaTy
AndbepeHLiioBaHo. Y BUNaaKy NpeBanioBaHHs KMiHiYHUX,
nabopaTopHuX Ta iHCTPYMEHTanbHUX 03HaK BpoHx0006-
CTPYKTWUBHOTO CUHPOMY, HAsIBHOCTi CYOKNMIHIYHUX YpaxeHb
i MOpyLLEHb NPYXKHO-ENaCcTUYHUX BMACTUBOCTE CYANH Ta
IXHBOI eHaoTeNianbHoT ANCcdyHKLUT y XBopux Ha Al™ npu no-
eaHaHHi 3 XO3J1, oo hapmakoTepaneBTUYHOMO KOMEKCy
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3 CT XOg3J1 Ta enananpuny cnif A0AaTKOBO NPU3HAYNTH
S (-) amnoamniH 3 MeTOK0 NOCUIEHHS eHoTeNiN3anexHoi
Basoaunarauii.

3. Akwo Al Ha i XO3J1 cynpoBomKyeTHCS SBULAMM
rinepCUMNaTKOTOHIT 3 MiABULLEHHAM CepeaHboA0b0BOro
cucronivHoro AT, nokasHukiB BapiabenbHocTi AT Ta «HaBaH-
TaXeHHSIM TUCKOMY, 3pOCTaHHAM nynbcosoro AT i Taxikap-
Ji€to, To 40 cknapy hapmakoTepaneBTUHHOMO KOMMIIEKCY i3
CT XO3/1 Ta eHananpuny cnig gonyyunty 3-appeHobrnokatop
i3 Ba3ogmunaTyluMMy BNacTUBOCTAMM HebiBonon, skui
MOCUITIOE CUHTE3 OKCUAY a3oTy.

MepcnekTMBM noganbLWMX AOCHIMKEHb NONSAraTb y
BMBYEHHI BNNMBY S-amnoauniHy Ta HebiBonony npu ixHbo-
My 3aCTOCyBaHHi JOLATKOBO O eHananpuny Ha AuHamiky
MOKa3HWKIB CTPYKTYPHO-(DYHKLIIOHANBbHOTO CTaHy MiBUX i
npaBuX BiaAinie cepus y xopux Ha Al"y noegHaHHi 3 XO3J1.
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Today chronic obstructive pulmonary disease (COPD) is one of the most common diseases with specific pulmonary vascular changes.
The aim - to evaluate elastic properties of pulmonary artery (PA) and pathogenic mechanisms of disorders in COPD.

Materials and methods. Participants were 50 patients with COPD stages 1-3 without comorbidities (32 men and 18 women, aver-
age age was 49.8+1.0 years). Control group included 30 healthy people (19 men and 11 women, aged 50.1+1.2 years). PA elastic
properties was researched by ultrasound method. Statistical analysis was performed by means of the Statistica®6.0 for Windows
(StatSoft Inc.) software using parametric and nonparametric methods.

Results. Study data showed that pulmonary arterial pressure (PAP) and PA elastic properties were significantly different between
subjects with COPD and control group. Thus, pulsatility, compliance and distensibility in CORD were decreased (39.2311.6 %,
6.410.4 mm2mm Hg and 1.71£0.10 %/mm Hg versus 51.4 £1.9 %, 11.1+0.5 mm?mm Hg and 3.30+0.12 %/mm Hg in control group,
respectively, p<0.05), and elastic modulus and index stiffness B were increased (65.7+3.7 mm Hg and 2.91+0.17 t0 31.6£1.2 mm
Hg and 2.05+0.08, versus 31.6+1.2 mm Hg and 2.05+0.08 in control group, respectively, p<0.05). Analysis in groups divided by
severity of COPD showed that PA elastic properties was not different significantly between subjects with COPD stage-1 and control
group. However, several significant differences in PAP and PA elastic properties between subjects with COPD stage-2, COPD stage-3
and control group were found (p<0.05). Pearson correlation analysis was showed significant relationships between indexes of PA
elastic properties and FEV, indexes of PAP.

Conclusions. The changes of PA elastic properties in COPD are accompany by increasing stiffness, thus reduce pulsatility,
compliance and elasticity of vascular wall. Detected changes of PA elastic properties were associated with disease progression,
airflow limitation and pulmonary hypertension, most significantly in COPD stage-3.

MpyXHo-eAaCTHUHI BAACTUBOCTI AereHeBoi apTepii npu XpoHiuHOMY 06CTPYKTUBHOMY
3aXBOPIOBaHHI AereHb

C. 1. DAoueHko, 0. B. fAlueHko

XpoHiyHe 0BCTPYKTHBHE 3axBoproBaHHS NnereHb (XO3/T) 3anuwaeTbCsl OaHUM i3 MOLUMPEHUX 3aXBOPHOBaHb, LLIO CYNPOBOMKYETHCA
3MiHamMu NIereHeByX CyauH.

MeTa po60TH — OLHNTK NPYKHO-ENACTUYHI BNACTUBOCTI NEreHeBOi apTepii Ta NaToreHeTUYHI MexaHi3My iXHiX MopyLUEHb Y XBOPUX
Ha XO3/1.

Marepianu Ta metoam. O6cTexunm 50 xopux Ha XO3J1 1-3 craaii 6es cynyTHix 3axBoproBaHb (32 4omnoBiku Ta 18 xiHok), cepeaHin
Bik skux — 49,8+ 1,0 poky. [lo rpynu koHTponto yaeinwnu 30 3gopoux ocib (19 yonosikis, 11 xiHok) Bikom 50,1+1,2 poky. BusHa-
YeHHS! MOKa3HWKIB NPYXXHO-eNacTU4HUX BNacTUBOCTEN NereHeBoi apTepil 34iNCHIOBanu yrbTpa3sykoBuM MeTogoM. Ctatnctuyxe
OonpaLtoBaHHsi pe3ynsTaTiB BUKOHyBamnu 3 BUkopuUcTaHHsIM nporpamu «Statistica® 6.0 for Windows» (StatSoft Inc.) i3 3acTocysaHHsM
napameTpUYHNX i HenapameTpUYHUX METOZIB.

Pesynbratu. Y xsopux Ha XO3J1 cnoctepirany cyTTeBi NOPYLIEHHSA NPY)XHO-€NacTUYHUX BNACTUBOCTEN NMEreHeBoi ap-
Tepil y BUMMAAI 3MEHLLeHHs iHaekcy nynbcauii, nigaatnueocTi, po3TskHocTi (20 39,2+1,6 %, 6,4+0,4 MM¥MM pT. CT.
1a1,71£0,10 %/mwm pr. cT. npon 51,4+ 1,9 %, 11,1£0,5 Mm?/mm pr. cT. i 3,30£0,12 %/MM pT. CT. y 300poBux oci6 BignosiaHo, p<0,05)
i 36iMbLLEHHS enacTUYHOrO MOAYNSs, iHaeKcy xopcTkocTi B (1o 65,7+3,7 Mm pT. cT.12,91£0,17 npotn 31,6+ 1,2 Mm pr. cT.12,05+0,08
y 300poByx ocib BignosigHo, p<0,05). AHania npyxHo-enacTyHux BnacTueocted J1A 3anexHo Big ctaaii XO3/1 ooBiB 30inbLUeHHS
nogibHMX 3MiH nopsA i3 NporpecyBaHHAM GpOHX00BCTPYKTUBHUX NOpyLUEHb HarcyTTegiwe Y rpyni XO3J1 3 cragii. 3a gaHnmMu kope-
NALINHOTO aHani3y BUSBNEH LLiMbHi 3B'A3KV MiX NOKa3HUKaMM MPYXHO-eNacTUYHIX BNaCcTUBOCTEN NEreHeBOi apTepii Ta BENYMHamm
apTepianbHOro TUCKY B NereHeBiit apTepii, 6inbLu CyTTEBI 3 6OKY CUCTOMIMHOTO Ta NyNbCOBOrO apTepianbHOro TUCKY.

BucHoBku. Mepebir XO3/T cynpoBOmMKYETHCA MOPYLIEHHSAMW NPYXXHO-ENACTUYHUX BNACTUBOCTEN NEreHeBoi apTepii y BUrnsai
3MEHLLEHHSI NMynbCaTUBHOCTI, NBAATNMBOCTI, PO3TSHKHOCTI Ta 36iMbLUEHHS )KOPCTKOCTI, CTYMiHb SKWX MOB'A3aHWIA i3 BENUYMHaMU
BPOHX00OCTPYKTUBHUX MOPYLLEHD | BUPA3HICTIO NEreHeBOI rinepTeHsii.

Yprro-aAac'rutlele CBOICTBa AEroYHoM apTepuu nNpu XpoHUYeckom OﬁcTPYKTMBHOM
3aboneBaHNU AETKUX
C. Al. Aouenko, O. B. AueHko

XpoHuueckas 06cTpykTnBHas bonesHb nérkux (XOBJT) ocTaéTcst 04HUM 13 pacnpoCTPaHEHHBIX 3a60neBaHNiA, KOTOPOE COMPOBO-
XOAETCS N3MEHEHNAMU NETOYHbBIX COCYAO0B.

Llenb pa6oTbl — OLEHUTb YNpyro-anacTUieckne CBOCTBA NETOYHON apTePUN U NaTOrEHETUYECKIE MEXaHN3MbI X HapYLUEHWIA Y
6onbHbIx XOBJ1.
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Matepuansi n metoabl. Obcnenosaro 50 6onbHEIX XOBJT 1-3 crapnm Ge3 conyTeTByrolmx 3abonesanuii (32 Myx4uHbl 1 18 3anopoxckuit
KEHLLWH), CPeaHWin BO3PACT KOTOPbIX cocTaBun 49,8+ 1,0 ropa. B rpynny koHTpons Boiuny 30 300POBbIX YeroBek (19 MyKUMH 11 MeAHUMHCKuit

11 xeHLwumH) B BospacTe 50,1+1,2 roga. OnpeaeneHue nokasatenen ynpyro-anacTnyHbIX CBOACTB NErOYHON apTepum NpoBoanIMN :(yf; a,"‘; '1(21%3':
METOZ0M axokapavorpadum. CratucTudeckas oGpatoTka NonyyeHHbIX PE3ymnsTaToB MPOBOANMACH C UCTIONL30BAHUEM NPOTPaMMbl ¢ 2629 ’

«Statistica® 6.0 for Windows» (StatSoft Inc.) ¢ npumeHeHemM napameTpuyeckx U HenapameTpUYECKIX METOLOB.

Pesynbrathl. Y 60nbHbix XOBJT Habnoganuch CyllecTBeHHble HapyLUeHUs ynpyro-anacTuyHbIX CBOMCTB NErOYHON ap-
TepuM B BuAe YMEHbLUEHWS UHAEKCa Nynbcaluu, NogaTnuBocTu, pactskumoctn (ao 39,2+1,6 %, 6,4+0,4 Mm% MM pT. CT.
1 1,7£0,10 %/mm pt. cT. npotve 51,4+£1,9%, 11,1£0,5 mm%/mm pT. cT. 1 3,30+0, 12%/MM pT. CT. ¥ 300POBbIX NOLEN COOTBET-
cTBeHHo, p<0,05) 1 yBenuyeHne anacTUYHOrO MOZYNs 1 MHAEKCca XEcTkoctn (go 65,7+3,7 mm pt. cT. 1 2,91+0,17 npoTus
31,6+1,2 mm pr.cT. 1 2,05£0,08 y 300p0BbIX NMtogelt COOTBETCTBEHHO, p<0,05). AHanu3 ynpyro-anacTuyHbIX CBOVCTB J1A B 3aBu-
cumocTu ot ctagun XOBJT nokasan yBenuyeHne nogobHbIX UBMEHEHWI HApsiZy C NPOrpeccMpoBaHMEM BPOHXOOBCTPYKTUBHbIX
HapyLueHwit, npu atom 6onee 3Haummo B rpynnax XOB/1 2 ctenenn n XOBJ1 3 cteneru. Mo faHHbIM KOPPENnsILMOHHOTO aHan13a
BbISIBNIEHbI TECHbIE CBSA3W MEXY NOKa3aTensiMu ynpyro-anacTUYHbIX CBOCTB NErOYHON apTepum 1 BENNYMHAMM apTepuasnbsHoro
AaBNeHns B NErOYHON apTepum, Hanbornee CyLecTBEHHbIE CO CTOPOHbI MOKasaTenen CUCTOMNYECKOTO W NyNbCOBOTO AaBMEHNS.

BbiBoabl. TeveHre XOBJ1 conpoBoxaaeTcst HapyLLEHUSIMW YMPYro-3MacTUYHbIX CBOCTB NETOYHON apTepUM B BULE YMEHbLLEHNS
NyNbCaTMBHOCTM, NOAATIMBOCTY, PACTSHKMMOCTU W YBENUYEHUS XECTKOCTU, CTENEHb KOTOPbIX CBA3aHa C BenuYnHamu 6poHxo06-

CTPYKTUBHbIX HapYLLEHWIA 1 BLIPAXEHHOCTBI0 NEFOYHON TUNEPTEH3UM.

Today chronic obstructive pulmonary disease (COPD) is one
of the common diseases and observed in 9-10% adult in
many countries, including Ukraine [1]. COPD characterized
by progressive, complicated clinical course and is the fourth
leading cause in mortality. The main pathogenic factors of ad-
verse course in COPD are airflow limitation, and pulmonary
vascular changes. Functional decline is often associated with
vascular remodeling and reduction of the pulmonary vascular
bed leading to pulmonary hypertension and pulmonary heart
progression with heart failure [2,3].

In the last decade, the elastic properties of the pulmonary
artery (PA) and theirimpact on the course of COPD attracted
the attention of researchers. Obvious information about PA
stiffness associated with the severity of COPD [4], obstructive
respiratory disorders and pulmonary hypertension [5]. It is
proved, that the violation of elastic properties of PA adversely
affects the structural and functional condition of pulmonary
vessels and leads to right ventricular overload [6]. Further-
more, Bhatt SP. et al. observed prognostic changes of PA
pulsatility in COPD significantly associated with pulmonary
hypertension and adversely clinical course [7]. So, the study
of PA elastic properties in COPD remains relevant for both
scientific and practical medicine.

Aim of the study

To evaluate the elastic properties of the pulmonary artery
and pathogenetic mechanisms of disorders in patients with
COPD.

(pPAP, mm Hg) counted as derived from mPAP and sPAP.
Forced expiratory volume in 1 s (FEV,) was measured by
spirography after inhalation bronchodilator tests.

Data were analyzed using “Statistica” (v. 6.0, StatSoft
Inc, USA). Comparison of variables between groups was es-
tablished using independent samples t-test or Mann-Whitney
U test (for data with normal or abnormal distribution, respec-
tively). Pearson correlation was used for variable pairs with
linear distribution. Statistical significance among variables
was considered a two-tailed p value of less than 0.05.

The results and discussion

Study data showed that PAP and PA elastic properties
between subjects with COPD and control group were
materially differing (Table 7). So, all PAP indexes were
significantly higher in CORD (p<0.05). Simultaneously,
EM and IS-B were increased significantly to 65.7+3.7 mm
Hg and 2.91+0.17 in group with COPD versus 31.6+1.2
mm Hg and 2.05+0.08 in control group, respectively
(p<0.05). Conversely, Puls, Comp and Dist were decreased
significantly to 39.23+1.6 %, 6.4+0.4 mm¥mm Hg and
1.7120.10 %/mm Hg in CORD versus 51.4+1.9%, 11.1£0.5
mm2mm Hg and 3.30£0.12 %/mm Hg in control group,
respectively (p<0.05).

Analysis in groups divided by severity of COPD (Table 2)
was showed FEV, naturally decreased in groups with
COPD stage-1, COPD stage-2 and COPD stage-3 to
88.3+2.1%, 60.4+1.6 % and 39.7+1.9 %, respectively,

Table 1. PAP and PA elastic properties in the examined groups (M+m)

Materials and Methods
Participants were 50 patients with COPD stages 1-3 without Indexes Control group COPD
comorbidities (32 men and 18 women, average age was n=30 n=s0
49.8+1.0 years). Control group included 30 healthy people SPAP, mm Hg 244107 391£09"
(19 men and 11 women, aged 50.1+1.2 year). mPAP, mm Hg 187203 27£09*
PA elastic properties were researched by ultrasound ~ 9PAPMm Hg 82:03 1450.5"
method [4] and calculated following indexes: pulsatility PPAF, mm Hg 16.1£0.8 24.6£1.0°
(Puls, %), compliance (Comp, mm?mm Hg), distensibility Puls, % 51419 39.23£16"
(Dist, %/mm Hg), elasticity module (EM, mm Hg) and stiff- Comp, mm?*/mm Hg 111205 6.4£04"
ness index B (SI-B). Mean pulmonary arterial pressure Dist, %/mm Hg 3.30£0.12 1.71£0.10"
(PAP) (mPAP, mm Hg) was calculated by Kitabatake equa- ~ EM-mmHg 31.6¢1.2 65.743.7
IS-B 2.05£0.08 29140417 *

tion, systolic PAP (sPAP, mm Hg) was calculated by tricuspid
regurgitation, diastolic PAP (dPAP, mm Hg) and pulse PAP

3anopoxckuii MeguumMHekui xypHan. — 2017. - T. 19, Ne 1(100)

*: likely differences between comparison group (p <0.05).
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Table 2. PAP and PA elastic properties distributed by the severity of COPD

Indexes Control, COPD stage-1, COPD stage-2, COPD stage-3,
n=30 n=12 n=20 n=18
FEV % 98.8+1.2 88.3+2.1* 60.4+1.6* 39.7+1.9%
SPAP, mm Hg 24.1 26.1 378 47.1(41.4,53.6)*
(22.98;25.6)  (24.4;27.9) (35.3;40.9)
mPAP, mm Hg 13.8 15.2 23.1 25.3(22.9;28.3)*
(13;14.7) (14.6;16.8) (21.7,25.6)*
dPAP, mm Hg 8.2 8.8 15.1 17.2
(7.1;9.6) (6.9;9.80) (13.7,17.9)* (15.2;20.8)*
pPAP, mm Hg 15.3 18 2715 30.1
(13.4,17.7) (16.7;20.3) (25.3;28.8)* (28.6;33.4)*
Puls, % 4938 46.5 39.9 355
(45.5;55.3) (42.7;50.3) (35.4;44.5)* (31.6;40.1)*
Comp, mm?¥mmHg  10.8 8.7 6.44 4.99
(9.5;12.3) (7.9,9.7) (57;7.4) (3.9;5.5)
Dist, %/mm Hg 32 2.8 17 1.2
(2.6;3.7) (2.3;3.2) (1.4;1.9) (0.9;1.4)*
EM, mm Hg 317 45.0 58.6 80.2
(27.5;36) (39.7,51.2) (51.1,66.8)** (69.2;98.3)*
IS-B 21 22 23 33
(1.7;2.5) (1.8;2.5) (1.9;2.4)* (2.3;3.4)*

*: likely differences compared with the control group (p<0.05); *: likely differences compared with COPD
stage-1 (p<0.05); *: likely differences compared with COPD stage-2 (p<0.05).

Table 3. Correlation between indexes of PA elastic properties, blood pressure and
FEV, (Pearson r, P value)

Indexes

Puls

Comp Dist EM IS-B

FEV,
SPAP
mPAP
dPAP

pPAP

+0.43 (0.03)*

-0.56 (0.001)*

-0.51(0.03)*
-0.40 (0.04)*

-0.55 (0.001)"

+0.40 (0.05)*
-0.42 (0.03)"
-0.41 (0.03)"
-0.38(0.06)

-0.43 (0.03)"

+0.40 (0.05)*
-0.55 (0.001)*
-0.44 (0.02)*
(
(

-040 (0.05)  -0.41 (0.05)*
+0.52(0.01)  +0.50 (0.01)*
+0.47 (0,02 +0.42 (0.03)"
+0.42(0.03)  +0.37 (0.07)
053 (0.001)  +0.50 (0.01)*

-0.41(0.03)"
-0.51 (0.01)*

* p<0.05.
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versus 98.8+1.2% in control group (p<0.05). In its turn,
PAP and PA elastic properties was not different signifi-
cantly between subjects with COPD stage-1 and control
group. However, several significant differences in PAP and
PA elastic properties between subjects with COPD stage-2,
COPD stage-3 and control group were found (p<0.05). Thus,
EM and IS-B in groups with COPD stage-2, COPD stage-3
were increased to 58.6 (51.1; 66.8) mm Hg, 2,3 (1.9; 2.4) and
80.2 (69.2; 98.3) mm Hg, 3.3 (2.3; 3.4) versus 31.7 (27.5;
36.0)mm Hg and 2.1 (1.7; 2.5) in control group, respectively
(p<0.05). Conversely, Puls, Comp and Dist were decreased
t0 39.9 (35.4; 44.5) %, 6.44 (57; 7.4) mm?mm Hg, 1.7 (1.4;
1.9) %/mm Hg and 35.5 (31.6; 40.1) %, 4.99 (3.9; 5.5) mm?/
mm Hg, 1.2 (0.9; 1.4) %/mm Hg versus 49.8 (45.5; 55.3) %,
10.8 (9.5; 12.3) mm2/mm Hg and 3.2 (2.6; 3.7) %/mm Hg in
control group, respectively (p<0.05).

Pearson correlation analysis was used to identify fac-
tors linearly correlated to indexes of PA elastic properties
(Table 3). Thus, FEV, was inversely related to EM (r=-0.49;
p=0.02), IS-B (r=-0.49; p=0.02) and directly related to
Puls (r=+0.43; p=0.03), Comp (r=+0.40; p=0.05), Dist
(r=+0.40; p=0.05). Conversely, all PAP indexes were in-
versely related to Puls, Comp and Dist, but directly related
to EM and IS-B. Most significant relationships were founded
between sPAP, pPAP and Puls (r=-0.56; p=0.001; r=-0.55;
p=0.001, respectively), Dist (r=-0.55; p=0.001; r=-0.51;
p=0.01, respectively). dPAP had least related to indexes of
PA elastic properties.
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Our received data coincide with previous studies [8]
which had demonstrated that PA stiffness and distensibility
were worsened in COPD patients and correlated with de-
creased functional capacity. It should be noted, that the most
significant PA elastic properties changes we are observed
in the later stages of COPD. In addition, the PA elastic pro-
perties were correlated well with the presence of pulmonary
hypertension. Relationship between PA elastic properties and
sPAP, pPAP suggests PA stiffness as a promising biomarker
for early detection of pulmonary vascular disease, and, may
be, to play a role in right ventricular failure in COPD. Similar
relationships marked by Thenappan T. et al. [9] as early
change in the disease process even when pulmonary artery
pressure and pulmonary vascular resistance are normal.

Thus, present studies demonstrated violation of PA
elastic properties in COPD with increased stiffness, thus
reduce pulsatility, compliance and elasticity of vascular wall.
Detected changes of PA elastic properties were associated
with disease progression, airflow limitation and pulmonary
hypertension, most significantly in COPD stage-3. More
significant relationships between PA elastic properties
violations and systolic, pulse pulmonary arterial pressure
were founded.

Conclusion

1. Violation of pulmonary artery elastic properties in
COPD characterized by increasing stiffness and thus reduce
pulsatility, compliance and elasticity of vascular wall.

2. Changes of PA elastic properties in COPD is associat-
ed with disease progression, airflow limitation and pulmonary
hypertension, most significantly in COPD stages-3.

3. Systolic and pulse pulmonary arterial pressure had
most significant relationships with violations of PA elastic
properties.
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MeTa po60Ty — OLiHIOBaHHS peakLii reMoaMHaMIYHIX MOKa3HUKIB i 3MiH doyHKLT eHA0TENi0 NpY MOAENoBaHHI TPMBAIOI BaroTOHii.

Marepianu Ta meTogu. JocnimkeHHs BukoHanmn Ha 10 ctogoboBKX Lypax, kUM 3AIKCHUNN YNBTPa3BYKOBE CKaHYBaHHS NpoTs-
roM 4ecsTupoboBOro TepMiHy Aiji ekcnepuMeHTanbHOI BaroToHii, 3MOAENbOBaHOT BBEAEHHAM aHTUXONIHECTEPA3HOro npenapary
3BOPOTHOI Aji nipugocTurmiHy Gpomigy. Kputepiem ouiHoBaHHS TUMY aaanTUBHOI peakLii opraHiamy, Lo (popMyeTbes, CryryBanm
3MiHW NoKa3HWKiB 6inoi KpoBi.

Mig yac yneTpasBykoBOro JOCIMKEHHS 3MiINCHUIN KiNbKICHE OLiHIOBAHHS! BHYTPILLHLONPOCBITHOMO AiaMeTpa CyauHU, TOBLUM-
Hy KOMMMEeKCy iHTUMa-Megia, eHaoTenin3anexHoi Ta eHgoTeninHesanexHoi gunartauii. Busyanu KinbKicHi xapakTepucTuku
KPOBOTOKY: YacTOTy CEpLEBMX CKOPOUEHb, MIKOBY CUCTOMIYHY LUBMAKICTb KPOBOTOKY, MAKCUMarbHY KiHLEBY AiaCTONIYHY LUBWA-
KICTb KPOBOTOKY, iHAEKC PE3UCTEHTHOCTI Ta CUCTOMOAIACTONIYHE BiAHOLIEHHS, @ TAKOX PO3PaxyHKOBY CEPERHI0 LUBWUAKICTb
KPOBOTOKY.

PesyniraTu. BetaHoBunu, Lo Ha TAi Moaeni BaroToHil B opraHiami cTogo60BKx nabopaTtopHuX LLypiB po3BUBAETLCS CTPEC-peak-
Lisi. 3a pesynsraTamy BapiaLiiiHOro aHaridy NokasHUKIB reMoayHaMiKV BUSIBNEH: Aesiki 0cobnmBocTi nepebyaosy peakLii CyanHHOT
CTIHKM 3anexHo Big cTagii cTpecy. MNpu LbOMy CTagist PE3NCTEHTHOCTI CTPECY XapaKTepU3YETbCs MOPYLLUEHHSM NPY)XHO-eNacTuy-
HWX BNaCTUBOCTEN CTIHKM YepeBHOI aopTy 3i 30epexeHHsIM (hyHKLT eHOOoTeNil0 Ta KOMNEHCATOPHUX MOXMMBOCTEN OpraHismy, Lo
BKIKOYANMCS B MeXaHiamMu HopManisalii remoguHamiki. CBOEI Yeproto, CTagist BACHKEHHS CTPECY XapaKTepu3yBasach PO3BUTKOM
eHpoTenianbHOT ANCYHKLLT, BTPATOI0 CYANHHOK CTIHKOK MPYXXHO-NacTUyHUX BNacTUBOCTEN i 30aTHOCTI A0 KOMMeHcaLii naTono-
MYHWX 3MiH, LLIO PO3BMBAOTLCS.

BucHoBKuM. Pesynbtati 4ocnimkeHb CBig4aTh, L0 Npy TpKUBanii BaroToHii y 300poBKx 0cobuH nybeptaTHoro Biky Tpueano 3bepi-
ratoTbCsl KOMNEHCATOPHI MOXIMBOCTI CEPLIEBO-CYANHHOI CUCTEMM OpraHiamMy, B TOMY YMCHi XapaKTEPUCTWKW EHAOTENI0 YepeBHOT
aopTK, sKi BKIIOYaAKOTLCS B MEXaHiamMy Hopmanisauii remoguHamiky. BUCHaKeHHs! KOMMNEHCATOPHUX MeXaHiaMiB 36iraeTbest 3 pos-
BWUTKOM eHZoTenianbHOi AMCHYHKLT Ta MOpYLLUEHHSAMM reMoAMHaMIKY, L0 YaCTKOBO MiAAaTLCS CNPsIMOBAHIA hapMaKonorivHin
KOpeKLii.

W3MeHeHHe reMoAUHAMUYECKHUX NapaMeTpoB U GYHKLUMU IHAOTEAUS OPIOLLIHOM aopTbl
B 3KCNEepPUMEHTE C AAUTEAbHOW BaroToHuen

C. B. laBpentok

Llenb pabotbl — OLEeHKa peakUuy reMOLAMHAMUYECKVX MoKasaTenen 1 N3MEHEHUA yHKUMM SHAOTENNS NPu MOAENMPOBaHNN
ANUTENbHO BaroTOHMM.

Martepuansi u Metogbl. Viccnegosarue 6b1no npoeeeHo Ha 10 CTOAHEBHbIX KPbICaX, KOTOPbIM MPOBOAWNM YNLTPa3BYKOBOE CKa-
HWPOBaHWe Ha NPOTSHKEHNN ECATUAHEBHOIO CPOKA BO3AENCTBIS SKCNepUMEHTarNbHON BAaroTOHMM, CMOAENVNPOBAHHON BBEAEHNEM
QHTVXONMHACTEPa3HOro npenapara 06paTUMoro 4eNCTBUsS MMPUAOCTUMUHA Bpommuaa. Kputepuem oLeHKmM T1na hopMmpytoLLeiics
afanTUBHON peakLyn opraHnaMa CryKunm n3MeHeHust nokasatenein 6enoi Kposwm.

B xope YNbTPa3BYKOBOrO UCCrieaoBaHUA NPOBOAMIIM KONMYECTBEHHYO OLIEHKY BHYTPUMNPOCBETHOIO AMamMeTpa CoCyAa, TONWMUHbI
Komnnekca UHTUMa-Meaua, SHOOTENMIN3aBUCUMON U SHAOTENUIHE3ABUCUMO AunaTaLumm. Mayqanm KONMMYECTBEHHbIE XapakKTe-
PUCTMKKN KPOBOTOKA: YaCTOTy cepae4HbIX COKpaLLl,eHVIVI, MUKOBYO CUCTOJTUYECKYHO CKOPOCTb KPOBOTOKA, MaKCUMAITbHYHO KOHEYHYHO
ANacTonmM4eckyto CKOPOCTb KPOBOTOKA, MHAEKC PEe3NCTEHTHOCTU N CUCTONOAMaCTONNYeCKoe OTHOLLEHWE, a Takke pacqéTHyro
CPEeAHI00 CKOPOCTb KPOBOTOKA.

Pe3ynbrathl. YCTaHOBMNEHO, YTO Ha (hOHE MOAENY BaroTOHUW B OpraH3Me CTOLHEBHBIX TabopaTopHbIX KPbIC pasBUBaeTCs
cTpecc-peakuus. Mo pesynstatam BapyaLMOHHOTO aHann3a nokasaTener reMofuHaMm1Ky BbisIBIIEHb! HEKOTOPblE 0COBEHHOCTH
MepecTpOiikM peakLMi COCyANCTON CTEHKN B 3aBUCUMOCTY OT cTaguu cTpecca. Mpy 3TOM CTaaust pe3nCTEHTHOCTM cTpecca
XapaKTepu3yeTcs HapyLIEHWEM YNpyro-dnacTUUHbIX CBOUCTB CTEHKM GPIOLIHON aopThl C COXPaHEHUEM (DyHKLMM 3HOOTe-
NS 1 KOMMNEHCATOPHBIX BO3MOXHOCTEl OpraHv3ma, KOTOpbIe BKIOYANUCh B MeXaHU3Mbl HOpManu3auuu reMoguHamMuky.
B cBOW 04epesb, CTafus UCTOLLEHWS CTPEcca XapakTepu3oBanach pasBUTUEM SHAOTENWANbHOW AUCHYHKLMK, NOTepent
COCYANCTON CTEHKOI yNpyro-anacTUYeckux CBOWCTB M CMOCOGHOCTM K KOMMeHcaLuu pasBUBaLLMXCS NaTONOrnyeckux
N3MEHEHNI.

BbiBoAbI. Pesynbrathl UCCnesoBaHuii CBUAETENLCTBYHOT O TOM, YTO NPU ANNTENBHO BaroTOHWMW Y 300POBbLIX 0cobelt nybepTaTHoro
BO3pacTa ANUTENbHO COXPAHSIOTCH KOMMEHCATOPHbIE BO3MOXHOCTU CEpAEYHO-COCYAMCTON CUCTEMBI OpraH13Ma, B TOM Yucne
XapaKTepUCTUKN SHAOTENNS BPIOLLHON a0pTbl, KOTOPLIE BKITIOYAIOTCS B MEXaHW3Mbl HOpManu3aLum reMmoguHamuki. Mctoluenne
KOMMeEHCATOPHbIX MEXaHN3MOB COBMaAaeT C Pa3BUTUEM SHAOTENNANBHON ANCHYHKLMM U HAPYLLIEHWUSIMW FEMOANHAMVKN, YaCTUYHO
noAAaloLLMMUCS HanpaBneHHoN apmMakonornyeckon KoppekLnm.

30 ISSN 2306-4145 http://zmj.zsmu.edu.ua 3anopoxcKk1in MeguUMHCKIRA xypHan. — 2017. — T. 19, Ne 1(100)



Original research

Changes in hemodynamic parameters and abdominal aortic endothelial function
in the experiment with prolonged vagotonia

S. V. Gavreliuk

The aim of this study was to estimate the hemodynamic reaction and endothelial function on the model of long-term
vagotonia.

Materials and methods. The studies were performed on ten 100 day old rats, who were examined by ultrasound scan during
ten-day period of vagotonia exposure that simulated the injection of anticholinesterase drug of reversible action pyridostigmine
bromide. The criteria for assessing the type of emerging adaptive response of body changes were indicators of white blood cells.
Intraluminal diameter of the vessel, the thickness of the intima — media, endothelium-dependent and endothelium-independent
dilation were assessed with ultrasound. In addition, the quantitative characteristics of blood flow: heart rate, peak systolic velocity,
end diastolic velocity, resistive index and peak-systolic — frequency/end-diastolic frequency (S/D) ratio were measured. FAQ blood
flow rate was calculated according to the formula.

Results. It was found that on the background of the vagotonia model stress reaction developed in the body of laboratory
100 day old rats. As a result of analysis of variance hemodynamic some features of the restructuring of the reaction vessel wall
were revealed, depending on the stage of stress. Thus, stress resistance phase different by violation elastic properties of the wall
of the abdominal aorta preserving endothelial function and compensatory capacity of the organism, which included mechanisms to
normalize hemodynamics. A stress exhaustion stage was characterized by development of endothelial dysfunction, loss of vascular
wall elastic properties and the ability to compensate developing lesions.

Conclusions. Studies suggested that in the prolonged vagotonia in healthy individuals puberty long remain compensatory
possibilities of cardiovascular system of the body, including the abdominal aorta endothelial, which are included in the normalization
of hemodynamic mechanisms. Depletion of compensatory mechanisms coincides with the development of endothelial dysfunction

and impaired hemodynamics, partially amenable to targeted pharmacological correction.

CTilikicTb opraHiaMy [0 CTPECOBUX BMMBIB i 30€peXeHHs
CTanocTi BHyTPILLHBOrO cepeaoBuLLa 6arato B YoMy 3anexaTb
Bi CTaHy perynsiTopHUX MexaHi3MiB BereTaTuBHOI HEPBOBOI
cuctemm (BHC), B3aemopii cumnaTinyHoro Ta napacvumnariny-
Horo i Bigginis [1]. YaockoHaneHHs dyHkuii BHC Bigbysa-
€TbCSA B MiAMITKOBOMY BiLlj, LLIO Ha T/ aKTWBHOI FOPMOHAITBHOI
nepebyoBK HEPIOKO NMPU3BOAWTL A0 PO3BUTKY BEreTatuBHOI
AMCYHKUT, Sika BUSBNSETLCS MiABULLEHOK aKTUBHICTIO CUM-
naTi4Horo abo napacumnartiyHoro sigainis BHC [2]. Ockinbkw
KITHOHOBOK ePEKTOPHOI0 CUCTEMOID, LU0 peaniaye aganTaviio
opraHisMy A0 (PaKTOpiB 30BHILLHBOTO i BHYTPILUHBOMO Cepe-
[O0BHLLA, CRyrye cuctema KpoBoobiry, a OfHIE0 3 OCHOBHMX
MPUCTOCYBANbHUX PeaKLii Liiel CUCTEMU € 3MiHa TOHYCY LieH-
TparbHOro Ta neputePiNHONO CyAUHHONO pycna, AUCYHKLIS
BHC moxe npuaBecTvt 10 napagoKcanbHUX CyauHOPYXOBUX
peakLii y BiANOBIAb Ha Pi3Hi 30BHILLHI nogpasHukn [3]. 3
Ornsigy Ha Te, Lo cyb6cTpaTtoM Ans 34INCHEHHS MOKarnbHUX
BMIVBIB € CyaMHHa CTiHKa (MepemyciM iHTMa Ta Meia), TpuBari
3MiHW HEPOreHHOro TOHYCY MOXYTb MPM3BOAUTW O maTo-
MOMYHMX 3MiH Y Hil i3 NOSanbLUMM MOPYLUEHHSIM FIOKanbHKUX
peakuin [4].

OpHak nNuTaHHS BNAWBY BeretaTWBHOrO aucbanaHcy
Ha (YHKLUi0 eHOOTENiK BCe Le 3anulaeTbCs Hefo-
CTaTHbO BUMBYEHWM, @ [aHi WOJ0 XapaKTepucTuk 3MiH
reMoAuHaMikv Ta (oyHKLii eHOOTENi NPy NOPYLUEHHSIX Bere-
TaTUBHOI perynsLlii HEYMCEHHI, LLO i BU3HAYae akTyanbHiCTb
po6oTH.

Merta po6otu

OuiHtoBaHHsI peakLii reMoanHaMiYHKMX MOKa3HWKIB i 3MiH
(yHKUii eHOOTENI0 NPY MOAENIOBaHHI TPUBArIOI BaroTOHii.

Marepianu i MeToAU AOCAIAKEHHS

£k mogenb BereTaTnBHOI AMCYHKLIT obpaHa xpoHiyHa dhap-
MaKorioriyHa BaroToHisl, LLO iMiTyBanach yBeOAEHHSIM aHTUXO-
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niHeCTepasHoOro npenapary 3BOPOTHOI il — MipuAoCTUrMIHY
Opomigy — y 20 cTopoboBux camui nabopaTopHKX LypiB
ninii Bictap macoro 180-200 r, ockinbkw Liei Bik TBAapUH MOXHA
excTpanornioBary Ha nybepTaTHA nepiog MoguHy [5]. TeapuHu
YTPUMYBaNMChb Y 3BUYAIHNX yMOBAX BiBapitO Ha CTaHOAPTHOMY
pauioHi o 10 0cobwH y KNITLYi NPy NPUPOAHOMY OCBITNEHHI Ta
BiNbHOMY JOCTYni [0 BOAW Ta iXi.

LLlypw 6ynm nogineHi Ha 2 rpynv no 10 y KOXHIiA: KOHTPOb-
Ha (I)— iHTaKTHi TBApUHN; OCHOBHA (1) — TBAPUHM, KM LLOLHS
3 MUTHO BOZOLO Per 0S BBOAWIM CBIKOMPUTOTOBAHNIA PO34MH
nipugocTurminy 6pomiay 3 poapaxyHky 0,15 Mrxkr- Macy Tea-
PYHW Ha Jo6yY, LLO BiANOBIAANo MiHiMarbHili pekoMeHa0BaHii
LS NIOAVHN TepaneBTUYHIN J03i. TpBanicTb eKCnepuMeHTy
—10 gi6, nicns Yoro TBAPWH BUBOAMIN 3 EKCNEPUMEHTY LLUNS-
XOM AekaniTauji y CTaHi Hapkoay (kanincon i3 pospaxyHky 16
MrXKr™' Macy TBapuHI BHYTPILLHBOOYEPEBUHHO).

KpuTepiem OUiHIOBaHHSA TUMy aganTUBHOI peakuii op-
raHiamy, Lo popMyeTLCS, CAYXMNM 3MiHU NOKa3HMKIB 6inoi
kpoBi [6] 3 nigpaxyHKOM 3aranbHoi KinbkocTi nevikounTis (3KIT)
i nekouuTapHoi opMynu y BiBHOCHOMY (BiBCOTKOBOMY)
BMPaXeHHI, a TakoX CMiBBIAHOLIEHHS NIMOLMTIB | cermeH-
TosiepHMX HenTpodinie (JT/CH).

lNepen noyaTkom, Ha M'ATU | AECATUI AeHb ekcnepu-
MEHTY 3AINCHIOBaNM ynbTpa3sykoBe AocnimkeHHs (Y3[)
YepeBHOrO BifAiNy aopTh, BUKOPUCTOBYIOUM CTaLiOHAPHWIA
ckaHep «Xario» (Toshiba, AnoHis) 3 WrpokocMyroBuM fi-
HiNHUM JaTymnkoM i3 poboyoto anepTypoto 40 MM i 4acToTO
5-12 MI'y [7]. Y B-pexumi BUKOHaNM KinbKiCHE OLiHIOBaHHS
BHYTPILUHbONPOCBITHOrO AiameTpa cyauHn (D), TOBLMHY
komnnekcy iHTuMa-megia (KIM), enpoteninsanexyy (E30)
Ta eHpoteninHesanexHy (EH3[) gunatauito. Y pexumi
iMnynbcHOXBUNBOBOI Aonneporpadii (PW-pexum) aaiiicHto-
Banu JOCMIIKEHHS KiNMbKICHUX XapaKTepuUCTUK KPOBOTOKY:
NiKOBY CUCTOMIYHY LIBMAKICTb KPOBOTOKY (VpS), MakcumarbHy
KiHLieBY AjacTonivHy WwBmMAkicTb kpoBoToky (Ved), iHaekc
pesucteHTHocTi (RI) Ta cuctonogiactoniyHe BiZHOLIEHHS
(S/D). 3a ponomoroto KapaioMoaynst OLiHOBanM YacToTy
cepuesux ckopoyeHs (YCC). CepenHio LWBUAKICTb KDOBOTOKY
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OpurMHanbHble UCCAEAOBaAHUA

(Vm) pospaxoByBanu 3a popmyroto:
V. _+2V
V - ps ed
m 3 ’
fAe: V- cepeaHs WBIWAKICTL KPOBOTOKY, CM-C™, Vps - nikoBa cucTo-

fiYHa WBMAKICTb KPOBOTOKY, CM-C”, V_, — MakcumarnbHa KiHuesa
giacToniyHa WBKAKICTb KPOBOTOKY, CM-C™".

3MiHu iameTpa CyayHm oLiHIoBanM y BiACOTKOBOMY Bia-
HOLLIeHHI 0 BUXigHOI BenuunHu. KoedillieHT aunartauii (KD)
YepeBHOI aopTV PO3paxoByBasii 3a PopPMYmot:

(0;-Dy)
D

KD = x 100 %,

0

Ae; D, - piametp YepeBHOI aopTy NiCNs BBEAEHHS Mefjiatopa avna-
Tauii, Mm, D, — BUXigHWI SiaMeTp YepeBHoT aopTu, MM.

E3[] ta EH3[ ouiHtoBanu sk 3miHy fiameTpa YepeBHoi
aopTu nicnst 6oMCHOr0 BBEAEHHS B CTETHOBY BEHY Mefi-
aTopie gunarauii: aueTunxoniny xnopuay (3 pospaxyHky
40 mrxkr-' Macv TBapuHW) i HITpOrNILEPHHY (3 po3paxyHKy
2 Mrxkr-' Macv TBapuHu) BiANoBiAHO.

Yci maninynauii nig yac NoCTaHOBKU €KCMEPUMEHTY
34iiCHIOBanK BignoBigHO A0 GIOETUYHUX NPUHLMNIB, KOTPI
BUKMaaeHi B €BPONeViChbKii KOHBEHLLT NPO 3aXu1CT XpebeTHMX
TBAPWH, LLIO BUKOPUCTOBYIOTLCS ANS EKCNEPUMEHTIB Ta iHLLINX
Haykosux uinen (CtpacGypr, 2005), «3aranbHux eTudHIX
NPUHLMNIB €KCMIEPUMEHTIB Ha TBapWHaX», Lo yxBaneHi V
HavjioHanbH1m koHrpecom i3 BioeTukm (Kuis, 2013).

OTpumaHi unpoBi faHi onpawboByBany MeTogamu
BapiaLliiHOi CTAaTUCTUKI 32 AONOMOIOHO TILIEH3IHOMO KOMM'Ho-
TepHoro naketa nporpam Microsoft Excel 2007 i niLeHsiiHoi
nporpamun GraphPad inStat (CLUA). BusHauanu cepeaHio
apudmeTnyHy Bubipkm (M), cTaHgapTHY NOMUIKY CEPeaHbOI
apudMETNYHOI (2m); BiporiaHicTb BiaMiHHOCTeN (P) Mix BU-
Gipkamu oLiHioBanu 3 BUKOPUCTaHHsIM kpuTepito CTblofeHTa,
ockinbku 3a kputepiem LWanipo-Yinka gaHi Bignosiganu
HOpMasbHOMY 3aKOHY PO3MOZiIy.

Pe3yabtaTi Ta iX 06roBopeHHs

Bu3HaueHHs JOCTimKyBaHUX NOKa3HWUKIB Nokasano, Lo 4o
noyaTKy ekCrnepuMeHTY y TBapuH 060X rpyn He Big3Hayanoch
BiporigHOi pisHuLi (mabn. 1). Pesynbraty gocnimkeHb nei-

KOLMTapHOro Npodhinto nokasanu, Lo y TBapyH Y BianoBiab
Ha TpuBany BaroToHil0 hopMyBanach CTilika CTPecopHa
peakuist. 3a HaLWMM NPUNYLLEHHAM, NepLua cTagis CTpecy —
CTagis TpuBOrn — Byna HEBMPAXKEHO Ta LUBUAKOMIMHHOLW,
LU0 He Aano MOXMNMBOCTI ii BUSIBUTU B LIbOMY eKCrepuMeH-
Ti. MounHatoun 3 TpeTboi 4O0OM MOAentoBaHHS BaroTOHii
y TBapWH OCHOBHOI rpynu 3MiHKOBaNMCb NOKa3HUKM Binoi
KpOBI, KOTPi XapakTepHi Ans Apyroi cTagii cTpecy — cragii
pe3nCTEHTHOCTI [6]. Tak, BUSIBUIM BipOrigHE MiABULLEHHS
3aranbHoro 4ucna nenkouutis Ao 5,6+0,3 TucxMKn™' i
cerMeHTosaepHux Hentpodinis Ao 36,0+ 1,8 %, 3HWKEHHS
nanuykosiaepHnx Hentpodinie 8o 1,65+0,2 %, eosuHodinis
00 1,310,3 % i TeHAEHLis 4O 3HWKEHHS BMICTY NiMcoLmTiB
no 58,8+1,8%. CnissigHoweHHs JI/CH nepebysano B
mexax 1,6+0,1. Takuit cTaH neikorpamm 36epiraBcst 4o
BOCbMOI 406K gocnimkeHHst. MNMounHaroum 3 aes’aToi gobu
Ta [0 3aBEPLUEHHSI EKCNEPUMEHTY, Bil3HA4Yanocs 3pocTaH-
HSI BUpaxeHocTi neukoneHii (4o 3,0£0,2 Tucxmkn) i3
HenTpodinonenieto fo 20,7+ 1,9% Ta eoanHodinoneHieo
—po 0,8+0,2 %, a cniseigHoweHHs J1/CH o gecsitoi pobu
36inblumnocs go 3,7+0,5. Taki 3miHK neikorpamu, 3rigHo 3
[@aHUMK HayKOBOI NiTepaTypu, XapakTepuayBani po3BUTOK
TPeTbOI cTadii cTpecy — cTagii BUCHaxXeHHs [6].

Ha m'aty noby exkcnepumeHTy pesynbrat Y3[ yepes-
HOrO BigZiny aopTu y TBapuH OCHOBHOI pynit MOPIBHSHO
3 KOHTPOJBHOK TPYNoo Ta BUXIGHUMU JaHUMU BUSIBUIU
BipOrigHe 3HWKEHHS iHOEKCIB, L0 XapaKTepusytoTb piBeHb
nepudepryHOro OMopy Ta LUBMAKICHWX NOKa3HMKIB KDOBOTOKY
Ha TNi 30epeeHHs BHYTPILIHLONPOCBITHOIO AjjamMeTpa aopTu,
TOBLLMHY | CTPYKTYpU KOMMMEKCY iHTUMa-megia (mabn. 2).

OuintoBaHHs E3[] yepeBHOi aopTn Ha m'aTy foby exc-
NEpUMEHTY BUSIBUNA TEHOEHLH0 [0 3MEHLIEHHS aunatauii
Liel cyamHu B OCHOBHIN rpyni TBapuH, ane KD ByB y mexax
Hopmun (>10 %), WO Bka3yBano Ha 30epexeHHs eHpoTe-
nianbHoi dyHKuji. LUBMAKICHI NOKa3HUKK reMoauHaMiku B
OCHOBHIl rpyni TBapuH 6y BipOrigHO HKYMMU LLIOAO AaHNX
TPYM KOHTPOSIO Ta BUXIBHMX AaHuX. BopHovac iHaekeu, Wwo
XapaKkTepuaytoTb nepudepuyHnia onip y cyauHi y TapuH I
Tpynn, Manv TEHAEHL0 [0 36inblueHHs, a y TBapuH | rpynn
BIipOrigHO 3HWXyBanucs. Pesynbtati xapaktepuaysanm
3MiHU MPYXHO-ENACTUYHWX BNACTUBOCTEN CTiHKW CYAWHM,
LLIO OMOCEepeaKoBaHO MOXKeE BKa3yBaTy Ha PO3BUTOK NPOLIECY
pemopentoBaHHs CyauHu (mabn. 2).

Tabnuug 1. MokasHWKM remoguHaMiki B YepeBHiil aopTi LypiB [0 No4aTKy eKCNepuMEHTY Npy eHAOTENiN3anexHil Ta eHgoTeninHesanexHin gunarauii
(ynbTpa3sBykoBe JOCTILKEHHS)

I10Ka3mf||(, ) [LocnipkyBaHa rpyna
CHHEHLAEHMPIOBHHEH KOHTpONbHa OCHOBHa

BUXigHi E30 EH30 BUXIOHI E30 EH30
D (Mm) 1,48+0,1 1,82+0,1"* 1,82+0,1"* 1,53+0,05 1,85+0,08** 1,85£0,05**
KIM (Mm) 0,27+0,05 - - 0,27+0,05 - -
4CC (ya./xs) 322,2+18,7 255,8+21,6™ 484,4+43,6 340,7£9,6 276,7£18,7 521,3£30,8*
Vps (cmxc”) 167,1+5,1 136,3+3,5 94,2+1,5* 154,2+4,1 134,1£3,2** 92,6+2,2*
Ved (cmxc) 10,9£0,7 22,8+1,3* 13,0£0,7** 10,7£0,6 22,5+1,2% 12,1£0,9*
Vm (cmxc) 62,5+4,8 58,7+2,9 38,9+£1,9* 57,2+3,6 60,3£2,3 39,8+2,2**
RI 0,9410,01 0,83+0,01** 0,86+0,01** 0,93+0,01 0,83+0,01 0,83+0,01
SID 15,4104 5,8+0,4** 8,0£2,1%* 14,6108 6,0£0,4** 77811
KD (%) - 21,3t4,8 225t4.4 - 20,8+2,1 22,3+3,7

E30: enpoteninsanexHa aunarauis; EH3[: eHgoteniiHesanexqa aunarauis; D: BHYTPiLLHBONPOCBITHWIA fiameTp YepesHoro Biaainy aoptv; KIM: komnnekc iHTuma-Meaia; Vps: nikosa
cucToniyHa WBMAKICTb KpOBOTOKY; Ved: MakcumanbHa KiHLeBa fiacTonivHa WBMAKICTb KPOBOTOKY; Vm: cepeaHst WBMAKICTb kpoBoToky; RI: inaekc pesnctenTHOCTi; S/D: cuctonoaiacToniyHe
CniBBIAHOLLEHHS; *: BiporigHO (p<0,05) NOPIBHAHO 3 AaHUMK B KOHTPOMbHIN rpyni; **: BiporigHo (p<0,05) NOPIBHAHO 3 BUXIBHUMI JaHUMW.

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

3anopoxckuii MeguumMHcKkui xypHan. — 2017. — T. 19, Ne 1(100)



Tabnuugs 2. MokasHUKM remoguHaMiki B YEPEBHil aopTi LLypiB Ha M'sTy o6y BaroTOHIi Npu eHaoTenin3anexHii Ta eHaoTeNiHe3anexHin aunarauii

(ynbTpasBykoBe AOCMIMKEHHS)

Original research

MokasHuk, HocnigpxyBaHa rpyna
OAVHULI BUMIPIOBAHHA  yoprnonkHa OCHOBHa

BUXigHI E30 EH3[ BUXIigHI E30 EH3[
D (mm) 1,540,08 1,85+0,08** 1,87+0,05"* 1,410,04 1,74£0,05** 1,7£0,07**
KIM (Mm) 0,28+0,04 - - 0,28+0,04 - -
4CC (ya./x8) 333,0£13,1 267,5£14,1** 515,5+28,7** 321,7£12,6 268,3+19,8** 473,5+21,5
Vps (cmxc™) 158,7+2,3 135,8+2,2** 92,4427 109,6+4,9* 89,543 4* * 77,5+54* *
Ved (cmxc™) 12,6+0,7 22,9+1,8" 12,3£1,2 18,2£2,1* 11,6£1,0% * 11,6+1,3
Vm (cmxc) 60,2+3,8 59,5£2,6 39,5+1,3* 48,727 37,6+£1,2** 33,6+1,7*
RI 0,93+0,01 0,84£0,01** 0,86+0,01** 0,84+0,02* 0,87+0,01 0,85+0,01
SID 14,5+0,8 6,2+0,4** 7.4£0,7 6,1+0,6* 7,8+0,8 6,8+0,9
KD (%) - 23,7t4,6 225+4.4 - 17,31£4,0 19,3£2,7

E3[: enpoteniiisanexHa avnarauis; EH3[: eHpotenitHesanexHa aunatauis; D: BHYTpiLUHBONPOCBITHUIA AiamMeTp YepeBHoro Bigainy aoptu; KIM: komnnekc iHTuma-megia; Vps: nikosa
cucToniYHa WBMAKICTL KpoBOTOKY; Ved: MakcumanbHa KiHLeBa AiacToniyHa LWBKUAKICTb KpOBOTOKY; Vm: cepeHs LWBMaKiCTb kpoBoToky; RI: iHaekc peaucteHTHocTi; S/D: cuctonogiacToniyHe

cniBBigHoLLEHHS; *: BiporigHo (p<0,05) NOPIBHSAHO 3 JaHUMK B KOHTPOMbHIiA rpyni; **: BiporigHo (p<0,05) NOPIBHAHO 3 BUXIGHUMM AaHUMM.

Tabnuus 3. MNoka3HWKM reMogMHaMIK1 B YEPEBHI aopTi LLypiB Ha AecsATy fo0y BaroToHii Npu eHpoTenii3anexHil Ta eHgoTeninHe3anexHin gunarauii

(yneTpasBykoBe JOCTImKEHHS)

MokasHuk, [LocnipxysaHa rpyna
UL BRI KOHTpOmNbHa OCHOBHa

BUXigHI E30 EH30 BUXigHi E30 EH30
D (mm) 1,46 £0,09 1,83+0,08* 1,85+ 0,05* 1,2+0,08* 1,3+0,08* 1,5+0,08"*
KIM (Mm) 0,28+ 0,04 - - 0,32 £0,04 - -
YCC (yn./xs) 3378126 276,5+ 11,6** 519,8 + 39,4** 293,8 £ 14,9* 390,3 £ 16,5 4515+21,3"
Vps (cmxc”) 157,8+4,9 1349 £ 8,4** 91,4 £9,8* 57,3+2,3* 104,0£7,8** 834 £4,1*
Ved (cmxc”) 10,9+0,6 235+ 14" 13,9+£1,2 10,1+0,9 98+1,8" 55+13*
Vm (cmxc”) 59,6 +2,7 60,4 £3,2 38,0+£1,9* 258+1,.8* 412+£1,5** 315+£23*
RI 0,93+0,01 0,84 £0,01** 0,87 £+0,01** 0,82+0,01* 0,9 0,02 ** 0,91+0,02* **
SID 15,0£0,7 6,4+0,8" 78105 58+0,7 106+1,1** 152+ 1,2 *
KD (%) 19,705 21,353 9,3+3,1* 253127

E3[: enpoteniisanexna aunarauis; EH3[: eHpoteniiHesanexHa aunatauis; D: BHYTpiLHLONPOCBITHUIA AiameTp YepeBHoro Biaainy aoptu; KIM: komnnekc iHTuma-meaia; Vps: nikosa
cucToniyHa WBeKaKicTb kpoBoToKy; Ved: MakcumanbHa KiHLeBa fiacTonivHa WBKMAKICTb KPOBOTOKY; Vm: cepeaHst WBMAKICTb kpoBoToky; RI: iHaekc pesucteHTHOCTi; S/D: cuctonoaiacTonivyHe

cnisBigHOLLEHHS; *: BiporigHo (p < 0,05) NOpIBHAHO 3 AaHUMW B KOHTPONbHIN rpyni; **: BiporigHo (p < 0,05) NOPIBHAHO 3 BUXIAHUMM AGHUMN.

Pesynstatn gocnipkeHHs EH3[1 yepeBHoi aopTn Ha
n'ATy o6y ekcnepuUMEHTY nokasarnu: B OCHOBHIl rpyni TBapuH
MOPIBHAHO 3 AAHUMW FPYNW KOHTPOMHO BipOrifHi BiAMIHHOCTI
MaB TifbKW NoKkasHUK Vps (ByB 3HIKEHWIA), LLO Y CyKYMHOCTI
XapaKTepK3ye BIUCOKI KOMMEHCATOPHI MOXIMBOCTi CYAUHHOI
CTIHKM Ha Ui cTagii po3BuTKY 3MiH (mabi. 2).

BwxipHi pesynirati Y3[] yepeBHoro Biaainy aopt Ha fe-
cATY 106y EKCNepYMEHTY B OCHOBHIA rpyni TBAPWH MOPIBHSHO
3 A@HMM TPYNK KOHTPOMKO BUSIBUMM BIPOTiAHE 3MEHLLEHHS
BHYTPILLHBOMPOCBITHONO AiaMeTpa CyayHM, MOPYLLEHHS CTPYK-
TYpM Ta TEHAEHLIit0 0 MOTOBLLEHHS KOMMIEKCY iHTUMa-Meaia.
Kpim Toro, BigaHayanacb Gpagukapmis, Yumane 3HWKEHHS
Vps i Vm iHAekciB, Lo XapaKkTepu3yoTb nepudeprnyHuii onip
y cyauHi (mabn. 3).

[ani mabruyj 3 ceinyath, LLO NPy OLiHIOBaHHI NapaMeTpiB
E3[] B 0OCHOBHI# rpyni TBApWH BUSBNEHA HE3HAYHA AnnaTaLyis
yepeHoi aoptn (KD<10 %), BogHOYaC K y TBapUH KOH-
TPOIbHOI FpyNu, 5K i paHile, aunatauis cyauHu 3bepiranach
y mexax Hopmu (KD>10 %). Kpim Toro, y TBapuH OCHOBHOI
rpynu BigsHadanock 36inbluenHs Rl 1a S/D, y Toit yac sk y
KOHTPOIBHIM rpyni Lii iHAEKCH BIpOTiAHO 3HKyBanucs. Pesynb-
TaTu, L0 OAepKanu, BkasykTb Ha ANCKHYHKLIO eHOOTENi0 Ta
(hopMyBaHHS! OPCTKOCTi CTiHKW YePEBHOI a0PTW B pe3yrbTari
peMoLIentoBaHHs CyaAMHI 3@ KOHCTPUKTVBHIM TUMOM.

OuiHtoBaHHs napameTpis EH3[] uepeBHoi aopT BUsIBY-
10 03HaKMW Aunartaji 4ocHimKyBaHOI CyanHM y TBapuH 060X
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rpyn, ane B Lypis Il rpyni 3Ha4YeHHS BHYTPILLHBONPOCBITHOIO
niameTpa Bynu BiporigHo HkYMMK, HiX y | rpyni. Kpim Toro, y
TBaPUH OCHOBHOI rpyny Bif3Ha4anock BiporiaHe 30inbLUeHHs!
iHOEKCIB, LLO XapaKTepuayoTb NepudepuyHmiA onip y CyauHi,
BOAHOYAC K Y KOHTPOIbHIN rpyni Ui MOKa3HWKU BipOrigHO
3HUXyBanucs. PesynbTat BkasyBanu Ha HEMOXIMBICTb
KomMneHcavji 3MiH, Lo Binbynuck y CTiHUi cyamHu (mabr. 3).

OTxe, B pesynbraTi eKCepuMEHTY BCTaHOBUIN, LUO
TpVBana BaroTOHisi B OpraHiami 30opoBix cTofo6oBux nabo-
paTOpHYIX LLYPIB MPM3BOAMTL A0 POPMYBAHHS CTPEC-peakLii 3
PO3BMTKOM Ha TpeTHo [o0y CTaAii Pe3NCTEHTHOCTI, @ 3 AEB'ATOI
[06m — cTapii BUCHaxeHHs1. [Mpu LbOMy CTagist pe3uCTEHTHOCTI
CTPeCy XapaKTepu3yeTbCst MOPYLLEHHSIM MPY)KHO-EMaCTUYHNX
BMACTWUBOCTE CTiHKI YEPEBHOT a0pTU 3i 36EPEXEHHAM (hyHK-
Lii eHgoTenito Ta KOMMNEHCATOPHUX MOXITMBOCTEN OpraHiamy,
sKi BKMKOYAIOTLCS B MEXaHi3MK HopManiaaLii reMoauHaMiki.
BopHouac CTapis BUCHaXEHHS! CTPECY XapaKTepu3yeTbes
PO3BUTKOM eHoTeNianbHOI ANCEyHKLi, BTPATOK CYAMHHO
CTIHKOIO MPY)XHO-eNacTU4YHUX BNACcTUBOCTEN | HEMOXIUBICTIO
KOPeKLjii NatomnoriYHnx 3miH.

B ocTaHHi pokv CTUMYNSALS napacuMnaTiiHoi HepBOBOI
CMCTEMM BUBYAETLCS SIK OAWH i3 HOBWX CTPATEriYHMX Hanpsi-
MIB MpwW MaTonorii CepLEeBO-CYANHHOI CUCTEMM Ta OKPEMMX
3axBoproBaHb cyauH [8]. OTpuMaHi pesynsTaTi MOKITMBOCTI
3anobiraHHst LLNYyHO4KOBOT AnceyHKLIT [9] Ta nepudepnyHoi
CyAMHHOI eHpoTenianbHoi aucdyHKuii [10] B ekcnepumeHTax 3
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OpurMHanbHble UCCAEAOBaAHUA

YBEJEHHSIM aHTVXOMIHECTEPA3HINX NpenaparTiB TBapuHaM npu
MOZLEnNtOBaHHi iHgapkTy Miokapaa. [ocnigHuku NosiCHIoTb
Lien haKT noninieHHaM eHpoTenianbHOT (yHKLiT BHACMIOOoK
30inblueHHs BiofOCTYMHOCTI OKCUay @30Ty Ta 3MEHLUEHHS
BNIVBY YYMHHIKIB, LLIO NPUTHIYYOTb MOr0 cuHTe3. OgHak HaLwi
pesynbraTty, Wo OTPUMaHi Npu MOAEMNIOBaHHI BaroTOHii y
300POBVIX TBAPUH, BiK SIKVX MOXXHA EKCTPArontoBaT Ha NianiT-
KOBMI BiK JIIOAMHM, NOKa3arn, Lo 3a BifCYTHOCTI B OpraHiaMi
NaTonoriYHoro NpoLecy HaAMMLLKOBWIA BNIVB napacumna-
TnyHoro Biaainy BHC dopmye cTpecopHy cutyauito, kotpa
MOXe peaniayBaTucs Sk nofanbLUMiA PO3BUTOK CTPYKTYPHUX
3MiH y CTiHLi CyauH.

BucHoBKHM

1. Mpw TpyBaniin BAroTOHii B OpraHiami 300pOBNX 0COOUH
nyGepTaTHOro BiKy PO3BMBAETLCS CTPEC-PeaKLis.

2. Po3BuTOK CTafii pe3aucTeHTHOCTI cTpec-peakuii
npu TpUBamii BaroTOHIl XxapaKTepu3yeTbCA NOPYLUEHHAM
MPYXHO-ENacTUYHMX BACTUBOCTEN CTIHKW YepeBHOI aopTy
3i 30epekeHHsIM (OYHKLUii eHAOoTeNito Ta KOMNEHCATOPHMX
MOXIMBOCTE OpraHiamy, siki BKITHOYaKTbCA B MEXaHi3Mu
KoMMNeHcaLii reMofMHaMIYHVX 3pyLUEHb.

3. CTapist BUCHaXeHHs CTpecy npy TpuBaniii BaroToHii
XapaKTepuayeTbCsl PO3BUTKOM eHAoTenianbHOI AMCYHKLT,
BTPATOH0 MPYXXHO-ENacTUYHNX BIIACTUBOCTEN CyOMHHO CTiH-
KO0 Ta HEMOXIMBICTIO KOPEKLIT MaTOMOrYHMX 3MiH.

4. [laHi oo 3MiH BHYTPILUHBOMPOCBITHOTO AiaMeTpa,
napamertpie remoguHamiku, E3[] i EH3[] B ekcnepumeHTi
cBigyaTb Npo (hopMyBaHHS PEMOAENIOBAHHS CyAUHU 3a
KOHCTPUKTWUBHUM TUMOM.

MepcnekTMBM nodanblwmx AochnimkeHb. Mexa mix
TiNbKU HENPOrEHHUMMN MOPYLUEHHAMU Ta BUHUKHEHHSAM
NoKanbHYX po3nagiB € NPeaMeTOM LanbLUOro HayKoBOro
iHTEpeCy, OCKiNbKY BifOKPEMIHOE DYHKLOHAMbHI NOPYLLEHHS
Bifl OpraHivyH1X, OTXe, Nepexif 3a Lo MexXy i € TpaHcdopma-
Liieto NaLieHTiB rpynu puaiKy y rpyny NauieHTiB i3 natonorieto.
HeobxigHicTb po3yMiHHS MEXaHi3MiB pO3BUTKY CTpec-peakLii
Ta AUCAYHKLIT eHOOTENIK NpU pi3HUX hopmax BEreTaTMBHOIO
ancbanaHcy B NigniTkKoBOMY BiLli 3yMOBMHE HEOOXIAHICTb
[100aTKOBUX AOCHIIKEHb.
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MaToreHeTMuecKasn coNpHKEHHOCTb aKTUBHOCTU MHPAAMATOPHbIX NPOLECCOB
W peHaAbHON AUCOYHKLMM Y 6OABHBIX C paHHUM PeBMaTOMAHBIM apTPUTOM

A. . Pekanos, A. B. lpbiTkoBa

3anopOXCKUIA TOCYAGPCTBEHHbIN MEAULIMHCKII YHUBEPCHTET, YKpanHa

[NopaxeHue No4ek acCoLMMPYETCs C THKENLIM TeYeHeM peBmatomaHoro apTputa (PA). 310 06CToATENLCTBO ONpeaensieT Heobxo-
[MMOCTb MOHUTOPUHIA (hyHKLMM MOYEK Y Takux BorbHbIX, 06YCrOBMMBAET HayUHbI MHTEPEC K Hedhpororieckum npobnemam npu
PA. WccnenoBaHwst, NOCBALLEHHBIE U3YYEHMIO NaTONOrmM NoYek y 6onbHbIX PA, B KOTOPbIX OTPaXKanoch 6bl BIMSHWE KIMHNYECKKX,
naBopaTopHbIX U MIHCTPYMEHTaTbHbIX U3MEHEHI Ha (POPMUPOBAHIE MOYEHHON AUCHYHKLMM, MaTIOUMCIEHHDI TGO NMPOTUBOPEUMBI,
4TO OMpenenuno akTyarnbHOCTb NOCINEeAYHLLEro U3yYeHs 3Tol Npobnembl.

LieAb pa6oTbi - 13y4eHe Natouarnonornieckor CONPsHKEHHOCTY aKTUBALIMM LIUTOKMHOBOTO 3BeHa UIMMYHUTETa — hakTopa HeKpo3a
onyxonu-a (PHO-a) n HapyLeHns hyHKLMOHAMNBHOMO COCTOSIHMA NoYek Y BonbHbIX B A4e6toTe peBMaToMagHOro apTpuTa.

Marepuanbl U meToabl. B nccnegoBaHue 6binu BrntodeHbl 35 6onbHbIX B Bo3pacTe cTaplue 18 net ¢ paHH1M peBMaTonaHbIM ap-
TputoM (PA) (C NpoRoImKUTENBHOCTLI0 CUMNTOMOB 3aboneBaHus He 6onee 12 MecsueB). BoapacT naumeHToB B CpegHeM CocTaBun
50,71%2,25 roga (ot 18 0 76 net), 80 % 13 HUX — KXEHLLMHBI, CPELHSAS MPOAOIKUTENBHOCTb 3a60MNEBaHNS HA MOMEHT NEPBUYHOTO
nccneposanns — 9,21+0,43 mecaua.

Pe3synbtatbl. [1py nepBuYHOM 06CnenoBaHnm y GOMbHbIX C paHHUM PA BbisiBrieHa peHarbHas AUChYHKLMS, KoTopasi posiBnsnach
B CHWXKEHWM CKOPOCTY KNyBO4KOBOM (DUNLTPALIAM M NOBBILLIEHNM SKCKPELMM MUKPOMPOTEMHOB ¢ MO4oi. CofepkaHie ansGymuHa
B MOYe accoLmMmMpoBanach Co CTeNeHbH0 akTUBHOCTY 3a60NeBaHus, 0TpaxaloLLEei BbIpaeHHOCTb CyCTaBHOMO BocnarneHus. [unep-
6eTa-2-MUKpOrnoBynMHypHst KOpPenpoBana ¢ YpoBHEM SKCTIPECCUM KIOYEBOTo LuTokuHa — PHO-a.

BbiBOABI. BbipaeHHOCTb TYGyNsipHbIX HapyLUEeHWI Npu paHHeM PA xapakTepu3yeTcsi MpOrpeccyBHbIM YXYALEHUEM W 3aBUCUT OT
CTeneHm BblpaxeHHOCTU akenpeccn @HO-a, Npuyém HambonbLLUMIA MPUPOCT QYHKLMM (M3MEHEHE BENUYMHBI MUKPOTNOBYMHYpum)
oTmeyaeTcs B ananasoHe 200-350 nr/mn yposHst ®HO-a. CornacHo kputepuio xu-ksaapar, y nu, ¢ ®HO-a 6onee 250 nr/mn konnyecTso
perucTpupyembix criy4aeB MUKpoansbyMuHypun Bbino octoBepHo Bonblue, Yem npu MeHbLuem yposHe PHO-a (p<0,01).

NatoreHeTMUHMI B3a€EMO3B'A30K aKTUBHOCTI iHPAAMaATOPHUX NPOLIECIB | peHaAbHOI
AUCOYHKLi Y XBOPUX HA paHHi peBMaTOIAHUW apTpuUT

A. T. Pekanos, I. B. lputkoBa

YpaeHHs H1POK acoLitoETLCS 3 TshKKiM nepebirom peamaroigHoro aptputy (PA). Lisi o6ctaBuHa BrisHauae HeOBXIaHICTb MOHITOPUHTY
pYHKLIT HUPOK y TaK1X XBOPUX, 3yMOBITIOE HAYKOBMI iHTEPEC 0 HedhponoriYHnx npobnem nig yac PA. JocnimkeHHs, Wo npucBaYeHi
BWBYEHHIO NATOMNOrii HAPOK y XBOpUX Ha PA, B sikux 61 BigbuBaBcs BNNWB KMiHiYHUX, NabopaToOpHUX Ta IHCTPYMEHTANbHUX 3MiH Ha
thopMyBaHHS HUPKOBOT ANCEYHKLLT, HEYMCIIEHH] 260 CynepeynmBi, L0 BU3HAYMIO aKTyarbHICTb AabLLOTO BUBYEHHS Ll ipobnemu.

MeTa po60T1 - BMBYEHHS NaTOI3iONONiYHOMO 3B'A3KY MiX aKTVBALi€t0 LIMTOKIHOBOI NaHKM iMYHITETY — chakTopa HEKpo3y MyXmnMHK-O
(PHM-a) Ta NopyLLEHHSIM (hyHKLOHANBHOTO CTaHy HUPOK Y XBOPWX B Ae6I0Ti pEBMATOIAHOTO apTpuTy.

Marepiaau Ta MeToaW. Y [OCTIZKEHHS BKIoumnmu 35 XBopux BikoM cTaplue 3a 18 pokiB i3 paHHIM peBmatoigHum aptputom (PA)
(TpwBanicTb cMMNTOMIB 3aXBOPIOBaHHS — He BinbLua Hix 12 Micauis). Bik navieHTiB y cepeaHbomMy ctaHoBumB 50,71+2,25 poky (Big
18 0o 76 pokis), 80 % 3 HUX — XiHKW, CEPEAHS TPMBANICTb 3aXBOPIOBAHHS HA MOMEHT NepBUHHOTO AocnimkeHHs — 9,21 0,43 micaus.

Pe3yabtatu. [ig Yac nepBUHHOTO 0BCTEXEHHS Y XBOPWX Ha paHHii PA BCTaHOBNeHa peHanbHa AUCYHKLIS, KOTpa NposiBnsnach
3HIKEHHSIM LUBMAKOCTI KNyBo4KOBOI hinbTpaLlii Ta NiABULLEHHSM eKcKpeLii MiKponpoTeiHy 3 ceyeto. BmicT anbBbymiHy B ceui kope-
toBaB 3i CTyNEHEM akTUBHOCTI 3aXBOPHOBaHHSI, LLIO NOKa3ye BUPAXeHICTb cyrnoboBoro 3ananeHHs. inepberta-2-mikpornobyniHypis
npsIMO KopentoBana 3 piBHEM €KCNPECii Knto4oBoro LnTokiHy — ®HIM-a.

BucHoBKM. BupaxeHicTb TyOynspHux nopyLueHb npy PA XxapakTepuayeTbCs NPOrpecuBHAM NOTIPLUEHHSM | 3aNEXUTb Bif CTyNeHs
BUpaxeHocTi ekcnpecii ®HI-a, npuyomy HanbinbLunii NpUpPICT YHKLIT (3MiHa BENMYMHM MiKpornoByniHypii) Bid3Ha4aeTbCs B diana-
30Hi 200-350 nr/mn piBHa ®HIM-a. 3rigHo 3 kpuTepiem xi-kBaapar, B oci6 i3 @HM-a GinbLue Hix 250 nr/mn KinbKicTb 3apeecTpoBaHNX
BMNagkiB MikpoanbOymiHypii Oyna BiporiaHo GinbLUOto, Hix Npy MeHwwomy pisHi ®HM-a (p<0,01).

Inflammatory processes activity and renal dysfunction pathogenic correlation
in patients with early rheumatoid arthritis

D. G. Rekalov, A. V. Prytkova

Relevance. Kidney damage is often associated with severe RA. This fact determines the need for monitoring of renal function in
these patients, leads to scientific interest in the problems of nephrology at the RA. Many researches devoted to the study of kidney
disease in patients with RA, which would reflect the influence of clinical, laboratory and instrumental data on the formation of renal
dysfunction are few or contradictory, that determined the urgency of further study of the problem.

The aim: to investigate pathophysiological contingency between activation of cell-mediated immunity (inflammatory cytokines) —
tumor necrosis factor-alpha (TNF-a) and violations of renal function in patients at the onset of rheumatoid arthritis.
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Materials and methods. This study included 35 patients aged over 18 years, with early rheumatoid arthritis (RA) (duration of
symptoms was less than 12 months). The average age of patient was 50.71 + 2.25 years (range from 18 to 76 years), 80 % of them
were women, the mean duration of the disease at the time of the initial study was 9.211£0.43 months.

Results. At the initial examination in the studied patients it was showed that patients with early RAwere characterized by the presence
of renal dysfunction, which manifested with the reduction of glomerular filtration rate and increased excretion of urine protein. Dynamics
of albuminuria, according to the analysis of variance for one-factor scheme, significantly determined by the degree of disease
activity, reflecting the severity of joint inflammation. High level of -2-mikroglobulin in urine significantly correlated with the levels
of main cytokines expression— TNF-a according to the binary regression analysis, the relationship was a logarithmic dependence.

Conclusion. The obtained dependence showed that dynamics of expression of tubular disorders in RAwas characterized by progressive
deterioration depending on the degree of TNF-a expression, and the greatest increase in function (changing of the urine microglobulin)
indicated in the interval from 200 to 350 pg/mL of the TNF-a level. According to the chi-square test, in patients with TNF-a level more
than 250 pg/ml, the number of reported cases of microalbuminuria were significantly higher than at a lower level of TNF-a (p < 0.01).

PesmatonaHbin aptput (PA) sBnsietcs ogHUM 13 Hanbo-
fee 4acTo BCTPEYaeMbIX ayTOMMMYHHbIX 3aboneBaHum
KOCTHO-MBILLEYHOW CUCTEMbBI U COEAVHUTENBHON TKaHW,
MMeEeT MPOrpeccupyloLLee TeveHue, KOTopoe MPUBOAUT K
reHepanu3aLmy NaToror4eCKoro NPOLECca C BOBMEYEHNEM
HOBbIX CYCTaBOB M BHECYCTaBHbIX CTPYKTYP, C MOCHEAYHOLLMM
thopmmpoBaHneM HeobpaTMbIX N3MEHEHWIA, MPUBOASLLIMX
k GbICTPOI MHBaNWAM3aLMM BOMbHbIX, C NOCTENEHHO Pa3Bu-
BaIOLLMMCS CHUXEHWEM BOCMPUMMYMBOCTY K MPOBOAVIMON
Tepanum [1].

OnuH 13 KnoyeBbix Mapkepo PA — PHO-a npogyum-
pyeTcs Makpodaramy CHHOBMArbHOW TKaHM, ero Makcu-
ManbHasi KOHLEHTpaLus JOCTUraeTcsl B aKTUBHOM CTaaum
3abonesanns. OCHOBHLIMU NaTOreHeTUYeCKUMU adpdex-
Tamn PHO-a npu PA sBRsitOTCS yBENMUYeHe NpoayKLmMm
thakTopa AnddepeHLMPOBKA OCTEOKIACTOB — NUraHaa
OCTEOMNPOTErEpPHHa, OTBEYAILLETO 3a Pe30POLMI0 KOCTHOM
TKaHW, a Takke MHAYKUMS TUNepaKkCcnpeccu Monekyn
apare3uu, MeTannonpoTenHas, KomnnareHas, XeMOKMHOB W
npocTarnaHanHoB [2-7].

XoTs CycTaBHOWM CUHOPOM W SIBMSIETCS BeAyluUM B
KnnHWYeckon kapTuHe PA, Hepeako nopaxarotcs u apyrve
opraHbi/cuctemsl. K BHeCyCTaBHbIM nposiBrieHnam PA oTHO-
CSTCA NOPaXXeHUe KOoXM, NErkux, CepaLa, CocyaoB, MoYex,
rnas, KPOBETBOPHbIX OpraHoB. OfHUM 13 Hambonee TSKENbIX
BUCLieparnbHbIX nposiBneHnn PA aBnseTca Hedponatus,
koTopas 3aHMMaeT ocoboe MeCTo, NMOCKOMbKY OCTaéTcs
thakTopoM, ONPeaEnsIoLLMM He TOMBKO TSHKECTb TEYEHNS 1
NporHo3 3aborneBaHusi, HO 1 ero ucxop. MNopaxeHue nodek
npn PA BcTpevaetcsa ¢ yactotoit oT 36 Ao 73 %. Moyku
nopaxatotcst npu PA yalle, yem 310 AMarHOCTUpPyeTcs.
Tak, cpeau naumeHToB ¢ PA nopaxeHue noYek Npy XusHu
BepudunLmpoBaHo Mk B 52 % cnydyaes, a no Yactote
nopaxeHus noyek PA cTouT Ha TpeTbem MecTe. TepMuHarb-
Has noYeyHast HeJoCTaTOMHOCTb SBNANAach Camoii YacTon
npuUuMHON cMepTyh 6onbHbIX PA B nepuoa Hedpornorin ao
MosIBNEHWs! reMouanuaa.

MpuynHbI BO3HUKHOBEHUS HedponaTim npu PA pas-
HOOOpasHbI: MopaxeHne Novek MOXeT ObiTb OgHUM U3
MPOSIBNEHUI N OCRIOXKHEHNEM 3ab60neBaHns (BTOPUYHbIN
amunounzos), a Takke SBNATLCS PE3yNLTaTOM MeaUKaMeH-
TO3HOW Tepanuu. Vicxogom peBmatomaHoON HedponaTum
SBNAETCS pa3BuUTHe HehpOCKNepo3a, yMeHbLLEHNE Yucna
(bYHKLMOHMPYIOLLMX HECHPOHOB C (DOPMUPOBAHNEM XPOHH-
4ecKoli NMOYEYHON HEeLoCTaTOMHOCTH, YTO 0bycroBnvMBaeT
Ba)XHOCTb CBOEBPEMEHHO IUarHOCTVKW NOPaXeHMs MoYeK
npu PA 1 Havana Tepanuw [8]. MaToreHeTnyecko 0CHOBOM
pa3BUTMS NMOYEYHON AUCEHYHKLMM npy PA cumTatoT MUKpo-
LIMPKYNSTOPHbIE M3MEHEHNS!, XPOHUYECKOE ayTOMMMYHHOE
BOCManeHe, HapyLLIeH1e peororumu KpoBw, BackynuTbl [9].
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Matonorna noyek y 6onbHbIX PA accouumnpoBaHa co CHu-
XEHMEM MOYEYHOr0 KPOBOTOKA, MPUEMOM HECTEPOUAHbIX
NPOTUBOBOCNANUTENbHBLIX NPEnapaToB W HapyLleHueM
remocTasa BCMeACTBIE NeKkapCTBEHHOW Tepanum apTpuTa.
BbisiBneHne yxyalweHus dyHkumm nodek npu PA Bcerga
TpebyeT KOHTPOMS He TOMBbKO KPeaTUHUHEMMM, HO U CKOPO-
CTW KnyBOYKOBOW HUnLTPaLMK, AUHAMIKN CbIBOPOTOUHBIX
KOHUEeHTpauui anektponuTos [10].

Bonee Toro, nopaxeHue noYek, CornacHo Hay4HbIM nu-
TepaTypHbIM iaHHbIM, aCCOLMMPYETCS C THKENbBIM TEYEHUEM
PA. 370 06CTOATENBCTBO OMpeaensieT HeobxoaMMOoCTb Mo-
HUTOPUHra ¢hyHKLMM NMOYEK y Takux 60nbHbIX, 0BycroBnmBa-
€T Hay4HbI MHTEpPEC K Hedhponorieckum npobnemam npu
PA. WccnenoBaHus, NOCBALLEHHbIE U3YYEHMIO NATOMNOrMM
noyek y 6onbHbIx PA, B KOTOpbIX OTpaxanock Obl BMsHIE
KIMHUYECKMX, NabopaTopHBIX M MHCTPYMEHTAMNbHBIX JaHHbIX
Ha (hopMUPOBaHME NOYEHHOM ANCDYHKLIMM, MaNOUYUCTIEHHbI
nubo NpOTMBOPEYMBLI, YTO ONPEAENUNO aKTyanbHOCTb
NOCneayHoLLEro N3y4eHns JaHHo Npobnembi.

Lleab pa6otbl

M3yyeHrne natodur3nonornyeckoit ConpsKEHHOCTU aKkTu-
BaLWK LMTOKMHOBOTO 3BeHa uMmyHuTeta (PHO-a) n Hapy-
LeHNs PyHKLMOHAMBHOTO COCTOSIHUS MOYEK Y 6OMbHbIX B
nebloTe peBMaTongHOro apTpuTa.

Martepuanbl U MeTOAbI UCCAEAOBAHUA

B nccnenoBanve BrodeHb! 35 60MbHbIX B BO3pacTe cTaplue
18 net ¢ paHHUM PA (C NpoaomKUTENbLHOCTHH CUMMTOMOB
3abonesaHus He Gonee 12 mecsLeB). Bospact nauyeHToB
B cpeaHeM coctaeun 50,71+2,25 ropa (ot 18 go 76 ner),
80 % *eHLLMH, cpeaHsist NPOLOMKMTENBHOCTL 3ab0oneBaHNs
Ha MOMEHT nepBuYHoro uccnegosaxns —9,21+0,43 mecsua.
ConyTcTBytOLLIEH NATONOrMK, NOTEHLMANbLHO CNocoBHOM No-
BMWSITb Ha 13y4aeMble NapaMeTpbl (BKKOYas apTepuanbHyo
TUNEepTEH3NIo), He Bbino.

BonbLUMHCTBO BOMBHBLIX UMENU CEPONO3UTUBHBLIN Ba-
puaHT 3abonesanus (no P® nnbo no ACPA), knnHnyeckas
aKTMBHOCTb MPOLIECCa COMMAaCHO KaTeropusauun MHaekca
DAS28 oTHoCcMmnack K «BbICOKOW» aKTUBHOCTM C YMEPEHHbBIM
HapyLUeHneM (hbyHKLMOHarbHOrO CTaTyca, No AaHHbIM Of-
pocHuka HAQ.

Ha MoMeHT BkntoueHns 24 naumeHTa B Ka4ecTse Tepa-
MV PErYNSPHO NPUHUMANK HECTEPOUAHBIE NPOTUBOBOCTA-
NUTENBHBIE Npenapartbl, 0CTanbHbIE — [MOKOKOPTUKOUbI.

Bcem nauueHTam npoBoauncst TpaguLMOHHBIA 06-
LIEKNMHUYECKUI (BKMOYas NenKoLmuTapHyo opmyny u
COQ) u buoxmmnyecknic aHanm3bl KPOBM, ONpeaensncs

3anopoxckuii MeguumMHcKkui xypHan. — 2017. — T. 19, Ne 1(100)



0cTpocha3oBbIi peakTaHT (C-peakTuBHbIn npotenH (CPI)).
Taroke onpeaensnm ypoBeHb hakTopa Hekposa onyxo-
nn-a (PHO-a) Systems (Minneapolis, MN, USA). YpoBeHb
akckpeuun anbbymuHa n $2-mukpornobynmHa ¢ Mo4oi
YCCreaoBanit UMMyHOEPMEHTHBIM METOLOM, UCTIONb3ys
Habopbl drpmbl ORGenTec GmbH, (®PI) cornacHo wH-
CTPYKUMKW. PaccunTbiBany COOTHOLLEHNS anbbyMuH-kpea-
TWHUH (A/K) yTPEHHEN MopLmmM MOYM 1 MHAEKC KyOO4KOBOM
npoHuuaemocty (VKM), oTpaxatoLmii CPeaHIo KOHLIEH-
Tpaumi anbbymuHa B knyGo4koBOM ynbTpadmnsTpare,
no copmyne: MKM=PxV/CK®, rae P — KoHUeHTpauus
3KCKPETMPYeMOro anbbymuHa ¢ Moqoi (Mr/n); V — MUHYTHbII
Anypes (Mn/MuH). KOHLEHTPaLMIO KpeaTHUHA B CbIBOPOTKE
KPOBU 11 MOYE OMPEAENsinv yHUULMPOBAHHBIM METOAOM C
ucrnornb30BaHWeM LBeTHoN peakuuu Jaffe (meton Popper).
CK® paccuutbiBany no gopmyne Cocroft-Gault:

[140 — BospacT (neT)] x [macca Tena (kr)]
72 X NnasMeHHbIN KpeaTuHH (MKkMornb/)

x 88

AHanu3 HopmManbHOCTW pacnpegeneHns oLeHBanm no
kputeputo Shapiro-Wilk (W). [laHHble npeacTaBneHs! B BUae
CPEeAHero M CTaHAapTHOM OWNBKM penpe3eHTaTMBHOCTY
BbIOOPOYHOro cpeaHero 3HaveHnst (M+m) unv megunana
1 MEXKBapTUMbHBIA Anana3oH — 25-75 nepueHTunei
(Me (Q,5:Q,4))-

[ns oueHky BNUsiHUS cTeneHn akTuBHocTU PA Ha puck
HedpponaTuy (YypoBeHb anbOyMUHypuu), Mbl MPOBENM OOHO-
(haKTOPHbIV ANCNEPCUOHHBI aHanma. [1ns oLeHKM Hanmyms
NoTeHLManbHO CTAaTUCTUYECKM 3HAUMMON B3aMMOCBS3N
PasnnYHON CTENEHN BbIPAXEHHOCTU MEXIY W3y4aembiMu
nokasaTensmu Npy yCoBmi HOPMarbHOTO pacrnpeaeneHns
AaHHbIX NPOBOAWIN OfHO(AKTOPHbIV ANCNEPCUOHHBIN aHa-
NW3 NS YCTAHOBINEHNS HE TONMBKO Hamnm4ymsi B3anMOoCBs3N
Mexay vccrenyeMbiMy npuaHakamu, HO U HanpaBfeHHo-
CTW N CTENEeHN BbIPaXEHHOCTW BO3LENCTBUS PasnnyHbIX
(haKTOpOB Ha OTKIMK 3aBM1CYMON MEPEMEHHON — BENUYNHY
aKckpeLmm anbbymuHa ¢ Modoii npu PA. B xone npouenypbi
ANOVA B ka4ecTBe rpynnupytoLLiero (pakTopHoro) npusHaka
paccmaTtpyBany akTMBHOCTb BOCTANMTENBHOTO MpoLiecca,
a B Ka4eCTBe pe3yrnsTaTUBHOTO NpU3Haka, NoABEePKEHHOTO
BO3LENCTBIIO HE3aBNCMON [ETEPMUHAHTbI (MM ABMSIOLLE-
rocsi CriefcTBMEM M3MEHEHWS HE3aBUCKMOrO aprymMeHTa),
1Cronb30Banu nokasarenb, OTpaXatoLWuin TSHKECTb Hapy-
LUEHWS rIOMEPYISIPHOTO annapara noyvek — ypoBeHb anboy-
MuHYpuK. Crny BAMSHWS N3y4aemoro hakTopa oLeHMBanu,
Haxodsl OTHOLLEHWE MEXrpynnoBoli Aucnepcun K obLuen
AMCTIepCym NpU3HaKa; YMHOXas MOMyYeHHYH BENWYMHY Ha
100 %, onpegensny, B kakom NpOLieHTe Cly4aes Bap1aLms
vceneayeMbix NPU3HaKoB OMPeAEenseTcs nydaembim dak-
TopoM. KonnyecTBo rpapaunii 1, COOTBETCTBEHHO, YNCIO
cTeneHeil cBoboAbl, Pa3nMUHbIX HE3aBUCUMbIX PaKTOPOB
66110 0fVHAKOBBIM, YTO MO3BOMNIO HAM CPABHUBATL 3HaYe-
HWS ANCMEPCMOHHOO OTHOLLEHMS, PACCHUTaHHbIE A BCEX
pe3ynsTaTUBHBIX NepeMeHHbIX, Mexay Cobo.

[ns onpefenexns B3anMOCBS3N MEXAY COBOKYMHO-
CTbH0 HE3aBUCUMbIX (DaKTOPOB 1 3aBUCUMON MEepeMeHHO
1CMonb3oBanu NpoLeaypy MHOXECTBEHHOTO MOLLIAroBOro
PerpeccyoHHOro aHanw3a, npy 3ToM KUCMoMnb30Banu MeToR
MOLLAroBOr0 MOCMEA0BATENBHOIO UCKITOYEHNS NyTEM yaa-
NEeHNs U3 NpeaBapuUTeNbHO 3aaaHHoro Habopa nepeMeHHbIX
TOW, KOTOpast Mena HaMMEHBLLIMIA YaCTUYHbINA KOADDULINEHT
MHOXeCTBEHHO koppensuun. Mpy u3y4eHnn pasnnyHbIx na-
TOreHETUHECKVX aCTIEKTOB PasBUTHS PEHabHOM ANCYHKLMM
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npu PA 11 OLIEHKW He TOMbKO CTeneHW/HanpaBneHHOCTH, HO 1
XapakTepa 3aB1CMMOCTH, ONMChIBAOLLIEN (DYHKLIYIOHATBHYHO
B3aMMOCBS3b MEXZY YMCMOBLIMW NEPEMEHHBIMU, NPOBENK
PErpeccuoHHbIN aHanus, npu KOTOPOM B PETPECCHOHHON
MOZENM B Ka4eCTBe HE3aBVCHMOW NEPEMEHHON (MpeanKTopa)
paccmatpusanu yposeHb ®PHO-a, a B kauecTse 3aBUCH-
MOV NEPEMEHHON, NOABEPXXEHHO BIUSHWKO CO CTOPOHbI
HE3aBWCMMOrO aprymMeHTa, UCMOMb30BanM nokasarenb,
XapaKTepU3yHLLMIA TSHKECTb TYOYNSPHLIX HAPYLLEHNA NOYeK
(KOHLEHTPALWOHHBIN NoKa3aTenb MUKPOrMoOynHypum).

CpaBHeHue rpynn no ka4eCTBEHHOMY NMPU3HaKy, a Takke
npu 1ccnefoBaHUy YacToT BCTPEYaeMOoCTH nokasatenen
MPOBOAMIN MPU NMOMOLLM TOYHOro Kputepus duiiepa ¢
aHanu3om TabnuL, ConpsiKEHHOCTY.

PesynbTatel uccnepgosanus obpaboTaHbl ¢ npu-
MEHEeHWeM CTaTUCTMYECKOro nakeTa MULEH3UOHHON
nporpammel “Statistica® for Windows 6.0” (StatSoft Inc.,
Ne AXXR712D833214FAN5), a Takke “SPSS 17.0", Micro-
soft Excel 2010. [1na Bcex B1OOB aHanu3a CTaTUCTUYECKU
3HaYMMbIMU cumTanu pasnuyus npu p<0,05.

PesyabTatbl U UX 06Cy)XAeHHE

Mpu nposenexnn ANOVA aHanusa paccmatpuBaemasi B
Ka4yecTBe HE3aBMCUMOI NEPEMEHHON CTENEHb aKTUBHOCTM
COIMacHO paccYnTaHHOMY KO3(hULIMEHTY JETEPMUHALINN
CTaTUCTUYECKN 3Ha4MMO onpeaensina bonee 38 % cosokyn-
HOW BapuaLymn BEMNYMHbI NOKA3aTeNs, XxapaKTepH3yHoLLero
HamMume 1 BbIPaXXEHHOCTb HeHpPONaTUM — BEMWUUYMHY alb-
BymuHypum (p<0,05). Mpu 3TOM CreayeT OTMETUTL BECbMA
BbICOKOE 3Ha4eHwe nokasatens F-oTHoluenuns 21,33 u Hanu-
Yue TECHOM AOCTOBEPHON (PYHKLMOHANBHON B3aUMOCBA3M
MEXAY CTEMEHbI0 akTMBHOCTWM PA 1 puckom passBuTus
HedbponaTtim, 0 YEM CBUAETENBCTBYET AOCTATOMHO BbICOKWI
rnokasarerb pacC4Y1TaHHOTO AMMMPUHECKOTO KOPPENSILIMOH-
Horo oTHoLeHus (0,54), yka3blBasi Ha NaToreHeTNYeckyto
B3aMMOCBSI3b MEXAY STUMW NPU3HAKaMU.

[lanee, Kak CBMAETENLCTBYIOT AAaHHbIE, MOMYyYEHHbIE B
X0 PErpeccmoHHOro aHanuaa (puc. 1), B3anMoCBsi3b MEX-
[Lly BbIPAXEHHOCTbHO SKCKpeLMM MUKPOrnobynuHa ¢ Mo4on
1 3HaveHusMn akcnipeccun PHO-a Hanbonee agekBaTHO
XapakTepusoBarna MoAernb perpeccum norapumMmyecko-
ro suga: My =-481+937 xlog10(®HO-a) npn F=11,7,
p<0,01. MNMpwn 3TOM YPOBEHb KITHOYEBOMO LUTOKMHA UMMYH-
HOWN CMCTEMbI, OTPaXatOLLMIA aKTUBHOCTb MH(NaMaToOPHbIX
MPOLIECCOB COracHO pacCUTaHHOMY NorapuMU4ECcKoMy
ypaBHeHuto, onpegensiet 6onee 25% obLwen gucnepcun
BennumnHbI nerkoumtos (R=0,51, R?=0,26, HOpMMPOBaHHbIN
R?=0,23 npn p<0,05).

B uienom Habntogancs HebonbLLoN pa3bpoc nokasatens
MVKpOToByn1HYpWM OT annpOKCUMALIMOHHOW KpUBO. B oT-
HOLLIEHWW KOHCTaHTb! Y HAC €CTb CTAaTUCTNYECKN OOOCHOBAH-
Hble JaHHble, NO3BONALLME YTBEPXKAATb, YTO MOMNyyYeHHas
BennumHa -481, KoTopyto HeobXoaMMO CyMMMPOBATb B Npes-
CTaBNEHHOM YpaBHEHUM, HYXHa, Aid)Xe eCIM paccMaTpuBaTh
He 3Ty OrpaHN4EHHYI0 BbIGOPKY, NPEACTABMEHHYIO B HALLEN
paborte, a ropa3fo 6onbLLy COBOKYMHOCTb 06CneayeMbIx
nm ¢ PA. O6 3TOM CBULETENLCTBYIOT laHHbIe T-CTAaTUCTUKN:
t=4,18 npn p<0,05.

M3 rpacdmka perpeccroHHOro aHanmsa BUAHO, YTO
npu BenundnHe ®HO-a 6onee 250 nrimn y 66,7 % 6GonbHbIX
HaGrionanack rmnep-B, MukpornoBynuHypust (puc. 7). Mpu-
BEAEHHAs! 3aBVCUMOCTb CBIAETENBCTBYET, YTO BbIPaXEHHOCTb
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2400 T

TyGYnsipHbIX HAPYLLIEHWIA NpW PA accoLMMPYETCS CO CTENEHbH
BblpaxeHHocTH akcnpeccun ®HO-a, Npuyém HanbonbLUni
NPUPOCT (PYHKLMM (M3MEHEHWe BEMMUYMHBI MUKPOTMODYMMHY-
pum) oTMesaeTcs B Ananasore ot 200 go 350 nr/mn (aprymeHT
«BennunHa PHO-a»). 310 ABNAETCA BaXHBLIM NaToOreHeTNYe-
CKVM MPEeaVKTOPOM PasBuTIS HecpponaTim o Mepe yeenu-
YeHWs aKTUBHOCTY 3a60NeBaHus 1 LIMTOKUHOBOW akT1BaLWK.

[ns BonbLuei HarmsAHOCTY Mbl pacCcHUTany 3HaYeHNs
ypoBHst MY otaenbHO no kBapTunam BennumHel PHO-a
(mabn. 2).

I'padhuyecky pasnnums MCXOAHbIX AaHHbIX B,-MI'Y B 3a-
BMCMMOCTY OT rpagaLuv no keapTunsam nokasarens ®HO-a
npeLcTaBneHbl Ha PUCYHKe 2.

Kak cBMpeTenbCTBYIOT MOMyYeHHbIE pe3ynbTaThl,
Hanbonbluve nokasaTenu aKckpeumn B2-MukpornobynnHa
C MoYo¥i Habroaanuck B rpynne nauyeHToB ¢ MakcuMars-
HbIMW 3HAaYEHMSIMU KIKOYeBOro LmTokuHa PHO-a.

[anee Mbl pasnenuny Bcex 6omnbHbIX Ha 2 rpynmbl (Mo
50 nepueHTMno BennunHsl ®PHO-a, KOTOpBLIN COCTaBMn

b2-microglobulinuria = -481,4374 +937,1231*log10(x)
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Puc. 1. PesynbTaTbl perpeccuoHHOro aHanuaa B3aumMocasan MEXy BENNYMHOIN MUKPOrMoBYHypui
1 3HaveHusamMn PHO-a y 6onbHbIx ¢ PA.

B2-mMukporno6ynuHypwms

0 I I I I
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Puc. 2. Benuumta B,-MUKpOrNOBYnMHYpIMA B 3aBUCUMOCTM OT paHXMpoBaHNA no ksaptunsm ®HO-a.

OKpyrnénHo 170 nr/mn) 1 npoaHanW3upoBanu 3HaveHus
MapkepoB HedponaTiv B 3aBMCUMOCTM OT UCXOAHbIX 3Ha-
yeHnin PHO-a (mabn. 2).

Cratuctyeckast 3Ha4MMOCTb, HanpaBMEeHHOCTb W BEMW-
YMHA Pa3nuumMii y naumeHToB ¢ PA 1 BbICOKVM YPOBHEM 3KC-
npeccim PHO-0 B cpaBHEHW C NOATPYNov ¢ yposHeM PHO-a
meHee Yem 170 nr/mn HarnsaHo NPpeaCcTaBneHa Ha PUCyHKe 3.

Kak BMOHO M3 MOMyYeHHbIX AaHHbIX, Y Nl C NOBbI-
WweHHbIM ypoBHeM ®HO-a peructpupoBanuck bonee
CYLLECTBEHHbLIE U3MEHEHMS B (PYHKLMOHANBLHOM cTaTyce
noyek. Tak, ypoBeHb CK® okasancs Hwxe B 1 nogrpynne
Ha 12% (p<0,05). CteneHb aKckpeuun anbbymmHa n Mu-
KpornobynuHa ¢ MOYOI TaKkke Okasanach JOCTOBEPHO Ha
43,28 % v 46,3 % BblLLe y nuL, ¢ M30LITOYHON 3KCIpeccueit
®HO-a. AHanornyHas auHamuka Habntoganack 1 ans A/K
cootHoLeHus n UKIT (pasnuuns coctasunm 59,56 1 65,85 %
COOTBETCTBEHHO). JTO YKa3bIBAET HA [IOCTOBEPHYHO narore-
HETMYECKYH) COMPSKEHHOCTb MHChIaMaToPHbIX MPOLIECCOB
npu PA 1 MapkepoB peHarbHo AMCEyHKLMM B npouecce
opmmpoBaHus HedbponaTum.

[1ns NpoBepKy rMMoTE3bl O HANMYMK CBA3V MEXY ABYMS
npusHakamu (MAY n ®HO-a) Mbl npoBenu aHanms Tabnuubl
COMNPSHKEHHOCTY C UCMONb30BaHNEM TOYHOTO TecTa Puiiepa
(mabn. 3).

lMpoBenéHHbIN aHanua nokasan: y nuy ¢ ®HO-a bonee
yem 250 nr/mMn KONMYeCTBO PErNCTPUPYEMBIX CryYaeB
MUKpOanbbyMuHypu [OCTOBEPHO Borblue, Hexenu npu
MeHbLUuem yposHe ®HO-a (mabn. 4).

Pestomupysi BCe BbILLEU3NOXEHHOE, MOXHO caenaTthb
3aKIIOYEHVe, YTO Pa3BUTME MOPAKEHWS MOYEK Y MaumeH-
ToB ¢ PA 3aHumaeT ocoboe MecTo, NOCKOMbKy OCTaéTcs
(hakTOpOM, ONPENEnstoLLUM He TOMbKO TSKECTb TEYEHUs!
1 NporHo3 3abonesaHus, HO W ero ucxod. Y 6onbHbix PA
YCTaHOBMEHbI NPKU3HAaKK, NO3BONAKLME NpeanonaraTb
Hanmnume NopaxeHus NoYeK, MPUYEM XapakTepHbIM SBMS-
nocb NaTeHTHoe TedeHne HedponaTm 6e3 BbIpaXeHHbIX
KIMHWYECKMX NPOSIBNIEHNIA (OTCYTCTBOBANW Makporemary-
pusi, 0CTpast aHypusi, BbIpaxXeHHbIe OTEKM), C HEBOMbLLMMU
U3MEHEHUAMM B aHanmaax moum v 6e3 CAT.

BaxxHbIM MOMEHTOM Cpeay MexaH13MoB VMMYHOBOCTIa-
NMTENBHOTO MpoLecca, HabnaaeMbIx Npy ayTOUMMYHHbIX
3aboneBaHwsX, U B TOM Y1CHe NPW PEBMATOMAHOM apTpuTe,
ABnseTcs 6anaHc Mexzay npo- v NPOTUBOBOCTANMUTENBHBIMY
CMCTEMaMM LIMTOKMHOB, @ HE 130NMPOBaHHOE MOBbILLEHNE
KaKoro-nmbo KOMMOHEeHTa MPOBOCNANMUTENBHOTO 3BEHA.
MHorouuncneHHsIM1 paboTamn okasaHa OfHOBpPEMEHHAS
aKTMBaLys CUCTEM NpO- 1 NPOTMBOBOCMANMUTENBHBIX Lin-
TOKVHOB. [10-BUAMMOMY, 3TV UBMEHEHMS HOCST 3aLLMTHBIN,
nprcrnocobuTenbHbIN XxapakTep U HanpaBneHbl Ha OrpaHi-
YeHWe aKTUBHOCTY MMMYHOBOCNANMUTENLHOIO NpoLiecca.

Hapsigy ¢ COBCTBEHHO CMHOBWTOM, CTUMYNSALMS aH-
TMOreHesa 1 rvnepBackynapusaumns SBsTCS OOHAMM N3
Havnbornee paHHUX MPWU3HAKOB, KOTOpbIE HabnogaTes y
GonbHbIX paHHUM PA. B CBS3K C 3TUM B3aMMOCBS3b MEXy
NpoAyKLMeN NpoBOCTaNMTENbHBIX LIUTOKUHOB U LNTOKMHA-

Tabnuua 1. Benmuuna B,-mukpornoGynunypiun no ksaptunsm senudnHsl ®HO-a (Me(Q,;Q,))

Mokasarens, | kBapTUnb (Q25, Il kBapTunb (Q25-Q50, Il kBapTnnb (Q50-Q75, IV kBapTunb (Q75,
eAVMHULbI U3MepeHuns ®HO-a meHee 123,17 nr/mn, ®HO-a 123,17-169,39 nr/mn, ®HO-a 169,39-247,63 nr/mn, ®HO-a 6onee 247,63 nr/mn,
n=9) n=9) n=9) n=8)
BennunHa akckpeLmm 1048 1160 1379 1770
B,-MukpornobynuHa (780-1227) (1020-1452) (1322,5-1475,5)* (1427,25-1929)*
C MOYOM, MKI/n P,,<0,05 P,,<0,05
P,,<0,05
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Tabnuua 2. Pasnuyus nokasatenen, xapakTepuayLLmx yHKLMOHaNbHOe COCTOsIHWE Novek Y 6omnbHbIx PA B 3aBrcuMocTy ot akcnpeccun PHO-a
(M+m (95 % poBepuTenbHbIN UHTEPBAT))

Mokasarens, BonbHble ¢ PA (n=35) YpoBeHb

CAMHULILI U3MepeHIA YpoBeHb ®HO-a YpoBeHb ®HO-a B uenom :;;zmﬁg:: pialfab:;l:u
MeHee MeaunaHbl 170 nr/mn 6onee meauaHsl 170 nr/mn no rpynne y 24
(n=18) (n=17) (n=35)

CKa Cockroft-Gault, Mn/mMuH 135,66+4,15 121,58+5,55 129,54+3,95 p<0,05
70,48+15,09 124,27 15,02 70,48+15,09

AneGymutypus, wr/n (40,3-100,67) (94,22-154,31) (40,3-100,67) p<005

B2-MAKPOOGYTMHYDHS, MIT/N 983,28+72,39 1438,53+100,21 1283,28+,39 <005

pornodynMHypus, (758,5-1128,06) (1238,11-1638,95) (1138,5-1428,06) P~

38,79+3,38 95,93+14,9 83,8319,63

CooTHoLLeHMe anbbyMIUH/KPeaTUHNH MM, MI/T KpeaTUHUHA (31,2-56,39) (71.13-110,73) (64,56-103,00) p<0,05

. 0,42+0,04 1,23+0,24 0,81+0,14
VIHpexc knybo4koBoi NpoHMUL@eMocTH, Mr/n (0,34-0,5) (0.74-172) (0,54-1,09) p<0,05

MU, PETYNUPYIOLMMI aHTMOTreHe3, UMEET CYLLECTBEHHOE
KIMHUKO-MPOrHOCTNYECKOE 3Ha4eHNe. Bbino nokasaHo, 4to
06LLMM CBONCTBOM TaKux LMTOKMHOB Kak IL-IB, IL-6, TNF-a
n IL-8 siBnsieTcs MX CNOCOBHOCTb yCUNMBaThL NPOAYKLMIO
npoaHruoreHHbix monekyn (TGFP) [9]. [laHHoe cBOWCTBO
NPOBOCNANUTENbHbIX LMTOKMHOB, O4EBUIHO, SBMSIETCS
CBA3YIOLLMM 3BEHOM MEX[Y CUHOBWTOM, BO3HUKAKLLMM B
aebtote PA, 1 nocneaytoLym pacnpocTpaHEHHbLIM MpoLiec-
COM [ECTPYKLMM KOCTHOW W XPSILLEBOI TKAHM.
BeccnopHbIMKU TaKkke SBMSIOTCS AaHHbIE O TOM, YTO
nopaxeHue CycTaBoB 0DyCMOBNEHO AEACTBUEM aKTUBUPO-
BaHHbIX T-MTMMOLMTOB, @ UHTEHCUBHBIA CUHTE3 aHTUTEN,
BeayLLMn kK 06pa3oBaHMIO MMMYHHBIX KOMMIIEKCOB, BbI3BaH
B-kneTto4yHon aktusaumen. NpuHUMnuanbHoe oTnnyme
PaHHKX 1 No3aHUX cTaguin PA 3aknioyaeTcst B pasninyHOM
yaenbHOM Bece «yHKLMOHanbHoroy (T- KNeTo4Ho-Makpo-
(haranbHOr0) 1 aBTOHOMHOTO, aCCOLMMPOBAHHONO C MyTa-
LSIMI CUHOBMAnbHBIX KNETOK MEXaH3MOB PEBMATOMUAHOMO

20%
10%
0%
-10%
-20%
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Puc. 3. Pasnnius conepxanins Mapkepos HedpponaTin y nawiyeHTos ¢ PA B 3aB1cmocTy oT ypoBHst PHO-a.

Tabnuua 3. Tabnmua KOHTUHIEHTHOCTM perncTpaLmum cryyaeB MUKpoanb6yMUHypum

N0 Mepe yBenuyeHns akTMBHOCTM LmToknHa PHO-a

CuHOBUTA. TAXECTb PEBMATOMAHOIO BacKynuTa ornpeae- ®akTop Konmuectso GonbHbIX  KonuuecTso 6onbHbIX  Bcero,
NSIETCA COMETAHMEM PasnMYHbIX (DaKTOPOB: NoKanu3aLlmen ¢ MAY, en. Ges MAY, yen. S

B XW3HEHHO BaXHbIX OpraHax, Konn4ecTtsoM 1 pasmepom ®HO-a MeHee yem 250 nr/mn 6 8 14
nopaxeHna CoCyaoB, XapaKTepoM U BbIPaXEeHHOCTbIO Ae- ®HO-a Gonee yem 250 nr/mn 2 19 21
CTPYKTWUBHOTO MpoLiecca B COCYAUCTON cTeHke. Hanuune 35

BaCKynuTa SIBMSIETCS MPOrHOCTUYECKW HebnaronpusTHeIM
BapuaHToM TeyeHnst PA, 0COBEHHO B OTHOLLIEHWW pa3BUTHS
11 MPOrpeccupoBaHns PEHaNbHO NaTonoruu.

Bbicokve 3HaueHns COD, CPB, mbpuHoreHa, y-rmobynu-

Ta6bnuua 4. Kputepum oLEeHKM 3HAUMMOCTU pasnnymnii YpoBHs anbbymMuHypum
B 3aBMCMOCTY OT BO3AENCTBUS hakTopa M3bbITouHOM akcnpeccun PHO-a

HOB KPOBM OTPayaloT GbICTPOE NPOrpPecCHpOBaHME NOPAKEHMS LTSRS TS UESEL
" KpuTepus Kputepus 3HaYNUMOCTH
cycTaBos. OTMeYEHo, YTO 3TV MOKa3aTern Ha paHHe CTagum -
3aGorneBaHust MOryT 6biTb B Mpeenax HopMasTsHbIX 3HaUEHMIA, Kpurepui Xu-(eappar o 15,991 p<0.01
4TO He MCKMIoYaeT AnarHo3 paHHero PA. ®yHKLMOHarbHOe Kp”Tep"”f Xu-keanpar ¢ ronpaston Vieitrea 1234 p<0,01
COCTOSHME NOYEK Y BOMbHLIX PA ¢ pasnniHol CTeneHbio KpuTepuit Xv-keaapar ¢ nonpaskoi Ha npasaonoaobue 14,3712 p<0.01
TouHbIit kpuTEPUIA PULLIepa (ABYCTOPOHHMIA) 0,00043 p<0,05

aKTVMBHOCTW BOCMANMUTENbLHOTO NPOLiEcca XapakTepusyeTcs
cHkeHnem CK®, TyGynsipHo AnCcyHKLMEN, HapyLLEHEM
TPaHCTOpTa AMNEKTPOIUTOB, MUKPOMPOTENHYPHEN.

[Mpy 0606LLEHNM NOMyYeHHbIX HaMV Pe3ynsTaToB 0bCre-
[0BaHMs 60rbHbIX ¢ PA CTaHOBUTCS OAHO3HAYHBIM TOT (HaKT,
YTO HeMb3s 000NTUCh EANHCTBEHHBLIM METOOM B OLIEHKE CO-
CTOSIHUS NOYEK Y MaLMEHTOB ¢ PA, Tak kak 3akmnio4YeHme, KoTo-
poe MOXET ObITb CAEMaHO Mo pesynsTataM 1abopaTtopHOro
obcnenoBaHus, 06bEKTUBM3NPYET KIMHUYECKYD MHGOP-
MaLuIo, @ B pfe CryvaeB CRYKUT KpUTEPUEM Ha3HAYEHNS
onpenenéHHoro Buaga Tepanuu. Y 6onbHbix PA Hanbonee
pacnpoCTpaHEHHbIM NpeacTaBnseTcs onpegenerne CKO
no MDRD u no Cockroft-Gault. 31 metoabl nyylwe otpa-
XaKT HapyLLeHne (yHKLMM MOYEK Hapsiay C OnpeaeneHrem
MUKPOanbOyMUHYpUK 1 NOATBEPXAEHMEM amuiongosa. B
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MuHnManbHoe 3HadeHre oxmaaemoro senenns — 1,83

HaLLIeM UccrefoBaHUM Y NaLmMeHToB, cTpagatoLmx PA, Gbinm
MPUMEHEHbI CTaHAAPTHbBIE METOAMKM OLEHKM (DYHKLIMOHATb-
HOrO COCTOSIHUSA NMOYEK: ONpefeneHne YPoBHSA KpeaTuHHA
KPOBM, HANMMN4Us NPOTEUHYPUW, MUKPOanbOyMuHypun, CKO
no cpopmyne MDRD unu Cocroft-Gault.

lMockonbKy CHKeHMe nepdy3nn novek Habniogaetcs
y nauueHToB ¢ PA Ha cyOKknuHnyeckon ctagnm 6e3 KnuHu-
K0-nabopaTopHbIX NPOSIBMEHWIA NOYEYHON NATONOrMK, a
CHWXXEHWEe NMOYEYHOTO KPOBOTOKA NPUBOANT K rMOMepynsp-
HOW WLWEMUN U PA3BUTUIO XPOHUYECKOW MOYEYHOW Hepo-
CTaTO4HOCTU, TO Y IaHHOW KaTeropum 60mnbHbIX Heobxoaum
PaHHWIA MOHUTOPUHT (OYHKLMOHANBHOTO COCTOSIHUS MOYEK.
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Bepudrkaumsa knoueBbIX KIMUHUYECKUX MPOSBEHNI
nopaxxeHns nodek npu PA NOMOXeET Bpady OLEHWUTb 3HauM-
MOCTb Pa3rnyHbIX CTOPOH MOYEYHON ANCYHKLIMM ANS MPO-
rPECCPOBaHWS XPOHUYECKOro 3aboneBaHust. TeopeTniecku
1 NPaKTUYECKN BaXKHBIM SBMSETCS BbISBMEHNE COMETaHWN
YCTOMYMBBLIX accoLmaumin Mexay NposiBNEHUAMU MoYey-
HOW AMCAYHKLMKM, COCOBCTBYIOLLMX NPOrPeCcCMpOBaHII
XPOHWUYECKMX BOCManuTenbHblX 3abonesaHnii CycTaBoB.
MepcnekTnBHOCTL AnddepeHLMpOBaHHOTO NOAX0AA K
OLieHKe MOYEYHON ANCHYHKLMM B 3aBUCMMOCTU OT aHa-
TOMMYECKOro 1 (DYHKUMOHANBHOTO KnaccoB PA, TeyeHus
3aboneBaHus 06yCnoBneHa OTKPbIBAOLLMMICS BO3MOXHO-
CTAMM B NPOTHO3MPOBaHNM 1CX0A0B PA 1 BO3MOXHOCTSMM
npouUnaKkTUKK HeGnaronPUSTHON AMHAMMKKN 3aboNeBaHMs.

BbiBoab!

1. Mpw obcrenoBaHMM Ha MOMEHT paHAoOMU3aLUK Yy
13y4aeMbiX NaLMEHTOB ¢ paHHUM PA uMeeT MeCTo peHanb-
Has AMCYHKLUMS, KoTopas NposiBnseTcs cHnkeHnem CKO n
MOBbILLEHUEM AKCKPELMWN MUKPOMPOTENHOB C MOYOM.

2. YpoBeHb 3KCKpeLmn anbBymMuHa ¢ MOYOR, N0 AaHHbLIM
0HOaKTOPHOTO AMCMEPCUOHHOMO aHanuaa, [OCTOBEPHO
onpegensncsa CTeneHbld akTBHOCTM PA, oTpaxaroLien
BbIPQKEHHOCTb CYCTABHOIO BOCMANEHNS.

3. CywiecTByeT npsmas AOCTOBEPHas KOPPeNnALMOHHas
cBa3b (r=0,51 npu p<0,05) mexay ypoBHem Geta-2-mu-
kpornobynuHypun n ®HO-q, a BbisSiBNEHHAs B3aMOCBA3b
onucbiBaeTcs Gopmysol perpecCMOHHOro aHanuaa,
MIY=-481+937 xlog, (PHO-a).

4. BblpaeHHOCTb TyOynspHbIX HapyweHuin npyn PA
ACCOLMMPYETCS CO CTEMEHBIO BbIPAXXEHHOCTU SKCNPECCUn
®HO-a, npuyém HanbornbLume 3HaueHns MY Habnoganch
B IV kBapTUne ncxogHbix 3HaveHmn PHO-a.

5. CornacHo ABYCTOPOHHEMY TOYHOMY KPUTEPUIO
®uwepa, y nuy, ¢ PHO-a 6onee 250 nr/mn KonmM4ecTBO
pervcTpypyemMbix criy4aes MUKpoansbymuHypum Bbino fo-
CTOBEPHO Dorblue, HeXenu Npu MeHbluem yposHe PHO-a
(P=0,00043).

MepcnekTyBbI fanbHeWwWmnxX nccreaoBaHui. Mnaxm-
PyeTCs U3y4nTb BIUSHWUE MMMYHOBKOMNOrNYECKOI Tepanim
Ha napameTpbl, XapakTepuaytoLlime yHKLMOHANbHbIN
CcTaTyc NoYeK npy paHHeM PA, ¢ COOTBETCTBYHOLLEN KIHK-
YECKOW OLIEHKOM HehponpOTEKTUBHOMO adodhekTa.
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Arterial reconstructions of kidney allograft
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The adequacy of blood supply in the allograft is one of the main factors of kidney transplant vitality and function and the effectiveness
of transplantation itself.

The aim of the study was to investigate the effectiveness and variants of arterial reconstructions of kidney allograft.

Material and Methods. The results of kidney transplantation were analyzed among 66 patients. During the period from 2012 to 2016,
all of them were done kidney transplantation in the department of transplantology. There were 37 (56.1 %) men, 29 women (43.9 %),
the average age at the time of surgery was 33.2112.0 years. According to the aim of the study all the patients were divided into two
groups: the first group included 12 (18.2 %) recipients, who received an arterial reconstruction. The age of the patients was 30.8+6.5
years, there were 6 (50 %) men, other — women. Another group involved 54 (81.8 %) patients without arterial reconstruction. The
average age of recipients was 33.7 £12.9 years, there were 31 (57.4 %) men, 23 women (42.6 %). We analyzed duplex examination
of kidney allograft on the 7.6+ 1.9 day after kidney transplantation.

Results. According to the analysis of duplex examination the features of blood disorder in kidney allografts were not determined.
The differences between groups were non-significant (p>0.05). There were not identified any stenosis, thrombosis or bleeding in
any cases of arterial reconstructions of kidney allograft; function of kidney allograft has preserved for the period of 2.2+ 1.4 years.

Conclusions. Adequate arterial reconstruction of kidney allograft is effective and safe method of kidney preparation for
transplantation.

ApTepiaAbHi peKOHCTPYKLi HAPKOBOrO aANOTPaHCNAQHTATY

C. P. BinbpaHoB, A. 0. HukoHeHkKo, I. B. PycaHos, O. C. HukoHeHko

OpnHvM i3 NPUHLMNOBMX (haKTOPIB XUTTE3AATHOCTI Ta PYHKLIT NepecaikeHol HUPKW, a OTxe 1 ePEKTUBHOCTI TpaHCnnaHTauii, €
afleKkBaTHICTb KPOBOTOKY B anyioTpaHcryiaHTari.

MeTa po6oTy — BUBYMTU €CPEKTUBHICTL | BapiaHTV apTepianbHUX PEKOHCTPYKLA HUPKOBOTO anroTpaHCnaHTary.

Marepianu Ta metogu. MpoaHanizoBaHi pe3ynsraTi TpaHcnnaHTawii Hupkv 66 xsopum. 3 2012 no 2016 p. iM BUKOHaHa nepecaaka
HWPKW Y BigAineHHi TpaHcnnaxTawii. Yonosikis 6yrno 37 (56,1 %), xiHok — 29 (43,9 %), cepeHin Bik navjienTis — 33,2 12,0 poky. 3rigHo
3 MeTOr0 pobOoTH NaLEHTIB NOAINMAM Ha rpynu: nepLuy cTaHounK 12 (18,2 %) peLmnieHTiB, SKMM BUKOHaHE XipypriyHe BTpy4aHHs Ha
apTepisix TpaHcnnaHTary. CepepHin Bik nauiexTie — 30,8 £6,5 poky, Yonosikie 6yno 6 (50 %), iHLwi —xiHkw; gpyra rpyna — 54 (81,8 %)
nawjieHTH, B Siknx He Byno HeobXigHOCTI B apTepianbHUX PeKOHCTPYKLISX annoHupkn. CepeaHin Bik peumnienTis — 33,7 £12,9 poky,
yornogiki 6yno 31 (57,4 %), xiHok — 23 (42,6 %). AHaniayBanu aynnekcHe ckaHyBaHHS HUPKOBOTO anyioTpaHCNaHTaTy B CepeaHboMy
Ha 7,6+1,9 nobu nicns nepecagkut HUPKK.

Pe3ynkratu. i Yac aynnekcHoro ynsTpa3syKoBOTO CkaHyBaHHS 03HaK MOPYLLEHHS! KPOBOTOKY B HUPKOBMX anmoTpaHCniaHTatax He
BUSIBUNK. BigMiHHOCTI Mix rpynamu cTatncTyHo HesiporigHi (p>0,05). Y )ogHOMy BrnazKy He 3apeecTpoBaHo CTEHO3IB, TPOMG03iB
abo KpoBOTeY; 3a Nnepio crnocTepeeHHs 2,2+ 1,4 poky (yHKLiS annoHUpok 3bepexeHa.

BucHoBKuM. AnekBaTHa apTepianbHa PEKOHCTPYKLIiS HUPKOBOTO anmnoTpaHcnnaHTaty — ecpekTMBHWIA | 6e3ne4HuiA cnocib nigroToskm
HVPKU O Nepecagky.

ApTepuanbHble PeKOHCTPYKLMM NOYEUYHOro aANOTPaHCNAAHTaTa

C. P. BunbpaHoB, A. A. HukoHeHKo, U. B. PycaHos, A. C. HukoHeHko

OAHUM 13 MPUHLMMNASBHBLIX (PAKTOPOB XI3HECTIOCOBHOCTY M (OYHKLINM NEPECAXEHHOM MOYKH, & CRIELOBATENBHO, 1 9I(EKTUBHOCTH
TpaHcnNaHTauun sBNseTcs afeksaTHOCTb KPOBOTOKA B annoTpaHcnnaHTare.

Llenb pa6oTbl — u3yunTb 3PEKTUBHOCTL 11 BapUaHTbl apTepuaribHbIX PEKOHCTPYKLMIA MOYEYHOTO anyoTpaHcnnaHTara.

Marepuans! n meTtoabl. MpoaHanuanpoBaHbl pedynbraTbl TpaHcnnaHTaumm noyku 66 6onbHeIM. 3a nepuog ¢ 2012 no 2016 . um
6bina BbIMONHEHa nepecaaka noyky B OTAENeHNM TpaHcnnaHTaumn. MyxunH 6bino 37 (56,1 %), xeHwwmuH — 29 (43,9 %), cpeaHuit
BO3pacT naumeHToB — 33,2+12,0 roga. CornacHo Lenu paboTbl NauneHTbl Bbiny pasaeneHsl Ha rpynmbl: NepByto cocTaBunu 12
(18,2 %) peLmnneHToB, KOTOPbIM 6bINO BLIMONHEHO XVMPYPrMYECKOe BMELLaTeNbCTBO Ha apTepusix TpaHcnnaHTara. CpeaHuin Bospact
nauvmenTos — 30,8+6,5 roga, MyxunH 6bino 6 (50 %), Apyrve — xeHwwmHbl. Bropas rpynna — 54 (81,8 %) naumeHTa, y KOTOpbIX He
6b1r0 He0OXOAMMOCTM B apTepuarbHbIX PEKOHCTPYKLMSX annonodki. CpenHuid Bo3pacT peumnueHToB — 33,7 £12,9 roga, Myx4uH
—31(57,4 %), eHLWmH — 23 (42,6 %). Mbl aHanu3npoBanu SynnekcHoe CKaHMPOBaHWe NOYEYHOO annoTpaHCnnaHTaTa B cpeaHem
Ha 7,6+ 1,9 cyTok mocne nepecagkv oYKy,
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Pesynkrartbl. [Mpy AynnekcHOM ynbTpa3ByKOBOM CKaHWPOBaHWM NPU3HAKOB HapyLLEHMS KPOBOTOKA B MOYEYHBIX annoTpaHcnnaH-
TaTax obHapyxeHo He Bbino. Pasnnunsa mexay rpynnamu ctatuctudecku HegoctoBepHsl (p>0,05). Hu B ogHoM cnyyae He 6bino
3apervcTp1poBaHO CTEHO30B, TPOMBO30B MM KPOBOTEYEHWIA; 3a Nepuos Habntogerns 2,2+ 1,4 roga (yHKLMS annonoyek coxpaHeHa.

BbiBogbl. AfekBaTHasi apTepuanbHas PEKOHCTPYKLMS MOYEYHOTO ansoTpaHenaHTaTa sBnsetcs aheKTUBHBIM 1 6e30MacHbIM

€nocobom NOAroTOBKM MOYKM K nepecagke.

Nowadays, it can be noticed the increase of discrepancy
between the necessity in donor material and its availability.
As aresult, it is necessary to develop a complex approach
in view of the transplantations number increase. One of the
conditions is the acceptability of organs with anatomical
peculiarities [1].

The adequacy of blood supply in the allograft is one of the
main factors of kidney transplant vitality and function and the
effectiveness of transplantation itself [2]. Preparation kidney
for transplantation has the primary importance and it can not
be underestimated. As a result, different variants of vascular
reconstructions have been studied and improved.
According to the literature data in 10-15 % cases the require-
ment in different arterial reconstructions of allograft vessels
has appeared [3].

Taking into account the long-term results of transplantation
of multiarterial kidney allografts it is noticed the increasing
of ischemia time [4,5]. This fact influences very negatively
the functional suitability of transplant [6-8]. It is noticed the
increasing risk of complications development [5,9]. Other
authors deny this point of view and demonstrate the safe of
the multiarterial kidney allografts using in their studies [10,11].
The forecast kidney allograft survival depends significantly
on the surgical technology quality [1,3,12-15].

The aim of the study was to investigate the effective-
ness and variants of arterial reconstructions of kidney
allograft.

Material and Methods

The results of kidney transplantation were analyzed among
66 patients. During the period from 2012 to 2016, all of
them were done kidney transplantation in the department
of transplantology of State establishment “Zaporizhzhia
Medical Academy of Post-Graduate Education Ministry of
Health of Ukraine” on the base of interregional centre of
transplantology. There were 37 (56.1 %) men, 29 women
(43.9 %), the average age of patients was 33.2+12.0 years.
All the patients in the early postoperative period were done
the standard examinations for clinical records, ultrasonic
examination with scanning of kidney allograft (the figures
of ultrasonic examination are presented on average the
7.6+1.9 day after kidney transplantation).

As for multiple renal arteries of donor kidney allograft
from live related donor the ostium of the upper pole kidney
allograft artery was dissected on the caudal surface. The
ostium of the kidney allograft artery lower pole was dis-
sected on the cranial surface for about 1.0 cm. Common
neo-ostium was formed with two-lane uninterrupted suture
(polypropylene suture 6-0) like “side-to-side”. As for multiple
renal arteries, their length and distance between them were
taken into account. As for hemodynamic little additional upper
pole renal artery (diameter to 2 mm) the last one was bound.

Short renal artery was elongated by the way of anas-
tomosis with synthetic vascular prosthesis GORE-TEX @ 6
mm like “end-to-end” with the help of polytetrafluoroethylene

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

suture 6-0. In case of revealing the atherosclerosis plaque
of renal artery endarterectomy was done.

In all cases renal artery was anastomosed with external
iliac artery like “end-to-side”.

According to the aim of the study all the patients were
divided into two groups.

The first group included 12 (18.2 %) recipients, every-
one of them was done an arterial reconstruction of kidney
allograft. The average age of patients was 30.8+6.5 years,
there were 6 (50 %) men and 6 women (50 %).

The second group involved 54 (81.8 %) patients. They
were not required for arterial reconstructions of the kidney
allograft. The average age of recipients was 33.7+12.9
years, there were 31 (57.4 %) men, 23 women (42.6 %).

As for sexual and age-old features, nosology of terminal
stage of chronic renal failure these groups are representative
(p>0.05).

For description of frequent data the percentages were
used, the differences among groups were estimated with the
help of ?-test and Fisher’s exact test. Kolmogorov—Smirnov
test was used to check up the form of data division. Continu-
ous normally divided data was denoted by the average value
and standard deviation. Unmatched t-criterion was used for
comparison of average data of independent samples. As for
continuous data with division, distinctive from normal one,
median, lower and upper quartiles were been in usage. In or-
der to compare the groups in pairs U-test by Mann-Whitney
was used (as for independent samples). The availability of
connection between parametric data was evaluated with the
help of correlation coefficient Pearson’s (r). Nonparametric
data was estimated with the help of Spirman’s coefficient.
The power of connection was interpreted following the notion
of correlation’s coefficient in such way: from+0.7 to £1 —itis
strong correlation, from+0.3 to+0.699 — it is middle correla-
tion, from+0 to £0.299 — it is weak correlation.

All types of analysis were performed with the usage of
programmes of statistical analysis Microsoft Office Excel
2007 and “Statistica 6.0” for Windows (StatSoft Inc., CLLA)
v.6.1 license Ne AXXR712D833214FANS. Differences
between groups, prognostic value of criterion, correlational
dependence were reliable at p<0.05. In all cases values p
were bidirectional.

Results and Discussion

The structure of arterial reconstructions of kidney allograft
was the following: in 8 cases (57 %) general arterial ostium
was formed, in 4 cases (29 %) — additional upper pole re-
nal artery was bound. In 1 case (7 %) — previously formed
common neo-ostium of renal artery was continued with the
help of synthetic vascular prosthesis, in 1 case (7 %) — the
endarterectomy was done (with simultaneous formation of
common ostium of renal artery).

Cold ischemia time in the first group was 2.25 (2.04—
3.18),inanother it was 2.0 (1.5-2.27) hours. According to the
results of U-test as for Mann-Whitney’s method statistically
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true differences (p=0.020) are determined. Between surgery Table 1. Ischemia time

on the kidney allograft’'s arteries and cold ischemia time the

correlation is absent (R=0.356, p=0.018). LCTl LT i 2L S
. 0 ) (n=12) (n=54)
Secondary warm ischemia in the first group was 39.0
Cold ischemia (hours) 2.25(2.04-3.18) 2.0(1.5-2.27)*

(20.25-44.0), in another one it was 26.5 (21.0-37.75)
minutes. According to Mann-Whitney’s U-criterion the differ-
ences between groups are statistically unreliable (p=0.174).
Among arterial reconstructions of kidney allograft and sec-
ondary warm ischemia time correlation is not determined
(R=0.171, p=0.176) (Table 1).

Secondary warm ischemia (minutes) 39.0 (20.25-44.0)  26.5(21.0-37.75)

*: p<0.05 with the usage of Mann-Whitney’s U-criterion.

Table 2. Average indexes of ultrasonic examination of kidney allograft arterial blood flow

Artery stenosis of kidney allograft — is the most wide- Features of ultrasonic The first group The second group
spread vascular complication, which can be observed in the examination (n=12) (n=54)
process of kidney transplantation [16]. Stenosis frequency PSV (cmis) 89.1424.6 96.9+33.6*
varies within 5-23 % [1,3,12-14,17]. Probability of arterial R 07402 06+01*

stenosis increases in the process of transplantation of
multiarterial kidney allograft. Poor surgical technique can
also result in narrowing of the kidney artery: the damage of
intima donor’s vessels or recipient by the vascular clamps,
the damage of intima donor’s artery by the cannula during the

*: the p-value was non-significant (p>0.05).

Table 3. Duplex examination with scanning of kidney allograft

) . ) Features of ultrasonic examination The first group The second group
process of perfusion; errors associated with the suture tech- (n=12) (n=54)
nique: purse-string effect of anastomosis narrowing, chang- .
. . . . . o The lack of blood flow in kidney allograft, n/% 0/0.0% 0/0.0 %*
ing of blood flow by the stitch line, inappropriate stitching o i
. ¥ K . Pulse wave like “tardus-parvus”, n/% 0/0.0% 0/0.0 %*

material, fiber-inflammatory reaction on the polypropylene;
renal artery’s inflection as a result of its insufficient or exces R <0.56, % 2n6.7% 1259%"

o ‘:r?_'s lecno o esutto : utticie c(ijte Ced PSV in renal artery >250 cms, n/% 000.0% 000.0%"*
Sive length; renal artery's Lorsion; anasiomosis «ena-1o-enc» Velocity gradient (between stenotic and prestenotic 0/0.0% 11.9%*

among the vessels, inappropriate diameter [1,3,12-14,17].
During ultrasonic examination of kidney allograft the following
features of arterial stenosis are determined: pulse wave like
“tardus-parvus”, peak systolic velocity (PSV) of blood flow in
the renal artery >250 cm/s, formation between stenotic and
prestenotic segments of velocity gradient >2:1, decreasing
the index of resistance (IR) <0.56 [15,18]. Hemodynamic
significant stenosis of kidney allograft artery (>70 %, pressure
gradient >15 mm of mercury column) more likely leads to the
kidney allograft's function violation and has the tendency to
the progress with the continuous risk of the transplant loss
[1,12-17]. At the same time stenosis can lead to the kidney
allograft artery thrombosis [19].

PSV of blood flow in the first group was 89.1+24.6, in
average in another group was — (96.9433.6) cm/s. Follo-
wing the results of t-criterion for independent samples the
differences among the groups are statistically unreliable
(p=0.450). Between the surgery on the transplant’s arteries
and PSV, there is no correlation (r=-0.096, p=0.457).

The average index of resistance in renal artery of the
transplant in the first group was 0.7+0.2, in another group
was - 0.6+0.1. Following the t-criterion for independent sam-
ples the significant differences were not noticed (p=0.448).
Between the arterial reconstructions of kidney allograft and
value IP correlation is not determined (r=0.095, p=0.448)
(Table 2).

The frequency of artery thrombosis of allograft varies
within 0.2-7.5 %. Thrombosis develops during the first week
(the most frequently during the first two-three days) after
kidney transplantation [1,3,12-16]. The risk factor of arterial
thrombosis is the use of multiarterial kidney allograft. Some
errors of surgical technique can lead to the thrombosis:
unidentified intimal tear, technique defects of vascular stitch,
artery’s inflection (if the artery is longer than vein or if there is
wrong localization of anastomosis formation) [1,3,12-16,20].
The lack of arterial and vein blood flow in kidney allograft is
determined in the process of Doppler study [15,18]. Taking
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segments) >2:1, n/%

*: the p-value was non-significant (p>0.05).

into account the lack of collateral vessels and low tolerance
for warm ischemia such grafts are necessary to remove in
the most cases [1,3,12-16,20].

In the process of Doppler study, the features of critical
violation of blood flow in kidney allograft were not identified
(Table 3). The differences among the groups are statistically
unreliable (p>0.05).

In accordance with the literature data different variants
of vascular anastomosis in the process of multiarterial kidney
allograft transplantation are proposed. In the process of
transplantation of dead donor kidney multiple renal arteries
on the common aortic Carrel’s area anastomose like “toward
the end” with external iliac artery of recipient. If the length
of Carrel's aortic area is more than 2-2.5 cm, it is possible
to divide the vessels and anastomose the renal artery with
external iliac artery separately. It is also possible to form the
common arterial ostium after dissection of the excessive part
of aorta between renal arteries [2,3,12,13,15].

The majority of authors insist on the preservation of polar
renal arteries, especially as for lower pole one because it
blood supplies to the ureter [2,3,12,13,15]. Ligature of upper
pole artery can be safe [21], especially when it has small
hemodynamic value (diameter to 2mm) [2,3,13,15].

In the process of transplantation of poliarterial kidney
from a live donor some authors recommend to form the
common Carrel's area with the help of donor gonadal vein
[22]. Other authors report about good results of additional
pole renal artery anastomosis with lower epigastric recipient’s
artery like “end-to-end” [2,3,12,13,15]. There is a point of
view, according to which it is better to anastomose upper
pole renal artery with upper epigastric artery, lower pole
artery of graft with upper epigastric recipient’s artery [23]. It
is possible to perform the anastomosis of additional artery
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with the main stem of renal artery like “toward the end”. If the
polar artery is very short, it has been previously elongated
with the fragment of donor gonadal vein [15].

It is very controversial point of view as for internal iliac
artery of recipient use in the process of arterial anastomosis
formation with kidney allograft. A lot of authors consider
the anastomosis of renal artery with internal iliac artery as
a spare variant, because anastomosis with external iliac
artery is complicated for various reasons [1,3,13,15]. It has
been noticed more frequent part of stenosis in the formation
of renal artery anastomosis with internal iliac artery than in
the anastomosis with external iliac artery [24]. Other authors
simplify this point of view indicating the effectiveness of
anastomosis with internal iliac artery [25] and parity between
anastomosis of renal artery with external iliac artery or in-
ternal iliac artery [26].

The formation of either common ostium or separate
arterial anastomosis is equal for differential approach in
order to choose the methods and precise technique of
vascular anastomosis performing in kidney transplantation
[1,3,12,13,15].

Taking into account that artery of kidney allograft from
live donor is short it is described the elongation of renal artery
with the help of gonadal vein [27].

Adequate arterial reconstructions of kidney allograft are
effective and safe method of kidney preparation for trans-
plantation [1,3,12,13,15]. It permits to increase the donors’
number [28]. It is particularly important in view of donor
organs shortage nowadays [1].

In any case of kidney allograft arterial reconstruction
there were not registered any stenosis, thrombosis or
bleeding; the function of kidney allograft is preserved (on
the 2.2+ 1.4 years).

Conclusions

1. In the kidney transplantation with the peculiarities of
vascular architectonics, elongation of ischemic time takes
place, taking into account the performance of vascular
reconstructions on the stage of «back table» and com-
plexity of vascular anastomosis formation in the process of
transplantation.

2. Adequate arterial reconstruction of kidney allograft
is effective and safe method of kidney preparation for the
transplantation.

3. The use of kidneys with architectonics peculiarities
permits to increase the donors’ number. It is particularly
important in the context of current dissonance between the
necessity and realization of transplantation.
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The study of the etiology and pathogenesis of allergic skin diseases, as well as a reasonable selection of their optimal treatment are
extremely relevant problems of modern medicine. Changes in the sex and gonadotropic hormones levels, which occur in patients
with chronic allergic dermatoses and affect them, are studied insufficiently.

The objective of this work was to study changes in levels of sex and gonadotropic hormones in patients with allergic dermatoses
in older age groups and the development of effective methods of their treatment.

Materials and Methods. Were examined 203 men: 36 healthy persons aged 25-44 years, 167 male aged 45-64 years (including
63 healthy males and 104 patients with chronic allergic dermatoses). The assessment of allergic dermatoses severity was conducted
according to the SCORAD system. The evaluation of patients’ life quality was performed by means of a DLQI questionnaire. The
Aging Males Symptoms Scale was used. The concentration of testosterone, testosteron-binding globulin, follicle stimulating hormone,
luteinizing hormone, prolactin were studied in blood serum by ELISA.

Results. During the study it was found that male patients with chronic allergic dermatoses had significantly lower testosterone levels
and significantly higher levels of follicle stimulating hormone, luteinizing hormone, prolactin, testosteron-binding globulin in comparison
with the group of healthy men of similar age. Additional use of drug on the basis of steroidal saponins in the complex therapy of
male patients aged 45-64 years with chronic allergic dermatoses had a positive clinical effect, which manifested by reduction of
SCORAD index, DLQI index, Aging Males Symptoms Scale index and also normalized the level of testosterone. Additional use of
nootropic drug in this cohort of patients had positive clinical effect, which manifested by reduction of SCORAD index, DLQI index,
Aging Males Symptoms Scale index and also normalized the levels of testosterone, follicle stimulating hormone, luteinizing hormone
and prolactin.

Conclusions. The obtained results indicate the existence of age-related dishormonal state in male patients aged 45-64
years with chronic allergic dermatoses. The results of investigation substantiate the feasibility of corrective measures
in male patients with allergic chronic dermatoses, by the use of nootropic drug and drug on the basis of steroidal
saponins.

XpoHiuHi anepriuHi 3aXxBoprOBaHHA LWKiPH Y YOAOBIKIB:
BNAUB BiKOBOTr0 AUCTOPMOHAAbHOrO CTaTycy

H. 0. Pe3HiueHko

BuBuyeHHs eTionorii Ta natoreHe3y anepriyHmx 3axBoptoBaHb LUKIpH, SIK | BUGIP ONTUMAnbHOTO NikyBaHHS, IBNSOTL COBO0 Hag3Bu-
YanHo Bax1Bi Npobnemm cyqacHoi MeauuUmHX. 3MiHW PIBHIB CTaTEBMX | FOHAZOTPOMHMX FOPMOHIB, LLO BiAOyBaKOTLCA B MAL€EHTIB i3
XPOHIYHUMU anepriyHMm AepMaTo3amu Ta BNMBaKTb Ha HIX, BUBYEHI HEAOCTATHBO.

MeTta po60TH — BUB4NTY 3MiHW PIBHIB CTATEBKX | FOHAZOTPOMHWX FOPMOHIB Y MaLieHTIB 3 aneprogepmaTo3amm CTapLunx BiKOBUX
rpyn i po3pobuTy echeKTUBHI METOAN IX NiKYBaHHS.

Marepianu Ta metogu. O6cTexunm 203 yonosiku: 36 3noposux ocib (25-44 pokis), 167 YonogikiB (45-64 pokiB), BKIHO4a4M
63 3n0poBux i 104 xBOpUX i3 XPOHIYHUMIK aneprogepmarto3amu. TSKKICTb aneprofepmartosia oujiHioBany 3a wkanotw SCORAD.
OuiHIoBaHHS AKOCTI XUTTS 3iiicHI0Banu 3a onutysanbHukoM DLQI. 3actocosysanu onutyeansHuk Aging Males Symptoms Scale.
KoHLEeHTpaLjlo TECTOCTEPOHY, TECTOCTEPOH3B'A3YBANBHOMO rMobyniHY, hONIKyNOCTUMYITIOKHOTO, MIOTEIHI3YHOro TOPMOHIB, NPO-
NaKTWHY B CMPOBATLL KPOBI B3HAYanM iMyHOHEPMEHTHUM METOLOM.

Pesynbrartu. Mig Yac BOCNimKeHHs BUSIBANW, LLIO B YOOBIKIB, SiKi XBOPI HA XPOHIYHI anepriuHi epmaTosu, piBeHb TECTOCTEPOHY byB
BIPOTiZHO HVXYMM, @ PiBHI (hOMIKyNIOCTUMYITIOOHOrO FOPMOHA, NKOTETHI3YHHOr0 FOPMOHA, MPOMAKTUHY, TECTOCTEPOH3B A3yBabHOMO
rno6yniHy — BIPOriAHO BMLLVMY NOPIBHSHO 3i 300POBMMW YOMOBIKaMM aHasorivyHoOro BiKy. [lofaTtkoBe BUKOPUCTaHHS Npenapary Ha
OCHOBI CTEPOIAHMX CaMOHIHIB y KOMMIEKCHIN Tepanii YonoBikiB (45-64 pokiB), siki XBOPI HA XPOHIYHI anepriyHi AepMaToan, Mano
MO3WUTUBHUIA KIiHIYHUIA eChEKT, L0 NposiBnsnock 3MeHLweHHaM iHaekcy SCORAD, iHaekcy DLQ), inaekcy 3a Aging Males Symptoms
Scale, a Takox Hopmanisauieto piBHIO TecTocTepoHy. [lonaTkoBe 3acTOCyBaHHSI HOOTPOMHOIO Mpenaparty B L KOTOpTi XBOPUX
Masno Mo3UTUBHUIA KIiHIYHWA edbekT, WO nNposiBnsnock 3meHweHHaM iHgekcy SCORAD, iHgekcy DLQI, iHoekcy 3a Aging Males
Symptoms Scale, a Takox Hopmarni3aLieto piBHIB TECTOCTEPOHY, NMIOTEIHI3YH0HOr0 ropmMoHa, onikyNOCTUMYITHOI0HYOTO rOPMOHa
Ta NPONaKTUHy.

BucHoBkM. Pesynkraty cBigyaTth Npo HasiBHICTb Bik-acOLii0BaHOTO AYCTOPMOHANBHOTO CTaHy B HOMOBIKIB (45—64 pokiB), siki XBOpI HA
XPOHIYHi aneprogepmartosu, OBOAATb AOLINbHICTb KOPEeryBarbHIX 3aX0AiB Y HOMOBIKIB, Siki XBOPi HA XPOHIYHI AepMaTo3n, LLMISIXOM
3aCTOCYBaHHSA HOOTPOMHKX NpenapariB i npenapariB Ha OCHOBI CTEPOIAHUX CaMNOHiIHIB.
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XpOHMlIe(:KMe anepruyeckue 3aboneBaHUA KOXU Y MY)XUYUH: KnioueBble croBa:
epMaTuThbl,

BAUAHWUE BO3PACTHOIN0O AUCTOPMOHAABHOIO CTaTyca fO[?MOHbI
H. 0. Pe3HuueHKo MyXHMHE.
W3ydeHue aTvonorun 1 naroreHesa annepruyeckux 3aboresaHmit Koxu, kak 1 BbIGOp OMTUMAMBHOTO feveHus, MPEACTABNSIOT  3anopowckii
€06011 Ype3Bbl4aHO BaXHbIE NPOBNEMbl COBPEMEHHOM MeaULMHBI. /I3MEHEHUs! YPOBHEN MOMOBbIX U FOHAZOTPOMHbLIX TOPMOHOB,  meAuLMHCKHit
KOTOpblEe NPOUCXOAAT Y NALMEHTOB C XPOHUYECKMMI arnnepriyeckumm 4epMaTo3amm 1 BIUSKOT Ha HUX, N3yYeHbl HE0CTaTOuHO. KypHan. - 2017. -

. T. 19, Ne 1(100). -
Lienb paboTbI — U3y4nTb U3MEHEHMUS YPOBHEN MONOBLIX M FOHAAOTPOMHLIX FOPMOHOB Y NALMEHTOB C anneproaepmMaTo3amm CTaplimX ¢ 46-49

BO3PaCTHbIX rpynn 1 paspaboTaTb 3hHEKTUBHbIE METOAbI UX NEYEHMS.

Marepuanbl n metoabl. O6cnenosanu 203 MyxumHbl: 36 300pOBLIX NUL, B Bo3pacTe 25-44 net, 167 MyX4uH B Bo3pacTe
45-64 net (Bknovas 63 300poBbix 1 104 GONbHLIX C XPOHUYECKUMW anneprogepmarto3amu). OueHKka TSKeCTu annepro-
Aepmaro3os nposoaunack no wkane SCORAD. OueHka kayecTBa XM3HW nposogunack no onpocHuky DLQI. TMpumensncs
onpocHuk Aging Males Symptoms Scale. KoHLeHTpauusi TeCTocTEPOHa, TECTOCTEPOHCBA3bIBatOLLEr0 rnobynuHa, donnmky-
NOCTUMYMMPYIOLLETO, NIOTENHU3MPYIOLLETO FOPMOHOB, MPOMaKTUHA ONpeaensnach B CbIBOPOTKE KPOBU UMMYHO(DEPMEHTHBIM
METOLOM.

Pesynbratbl. Bo Bpemsi uccnegoBaHns BbISBIIEHO, YTO Y MyX4WH, HOMbHbLIX XPOHUYECKUMI annepruyeckuMn aepmatosamu,
YPOBEHb TECTOCTEPOHA BbiN [JOCTOBEPHO HUXKE, @ YPOBHW (HONMMKYTIOCTUMYMPYHOLLErO FOPMOHA, JIOTEUHN3NPYIOLLETO FOPMOHa,
MponakTHHa, TECTOCTEPOHCBA3LIBAOLLETO rNOByNHA — [OCTOBEPHO BhILLE B CPABHEHWW CO 3[OPOBLIMU MYXUMHAMU aHANOM4YHO-
ro Boapacta. [JononHuTensHoe NpUMeHeHe npenaparta Ha OCHOBE CTEPOMAHbIX CAnOHMHOB B KOMMIIEKCHON Tepanun MyX4uH B
Bo3pacTe 45-64 net, 60MbHbIX XPOHNYECKUMM annepriyeckumm aepmaro3amu, UMENO NOMOXUTENbHBIA KIMHUYeCKuiA apdekT, 4To
nposiensanock cHwkeHnem nHaekca SCORAD, uHgekca DLQI, uHgekca Aging Males Symptoms Scale, a Tarkke HopmManu3oBano
YPOBEHb TECTOCTEPOHA. [JONONHUTENBHOE NPUMEHEHIE HOOTPOMHOTO Npenapara y aTol KOropTbl GOMbHBIX MMENO MONOXMTENBHbIN
KNMHMYecknin apdekT, 4To nposBnsnock yMmeHblueHnem uHgekca SCORAD, uhgekca DLQI, nHaekca Aging Males Symptoms
Scale, a Takxe HOpMan13oBano ypoBHW TECTOCTEPOHA, MIOTEMHU3MPYIOLLErO rOPMOHa, (hONMKYNOCTUMYMMPYIOLLETO ropMOoHa
1 NponakTu1Ha.

BbiBoAbI. [onyyeHHbIE pesynsTaThl CBUAETENBCTBYIOT O HANMYMM BO3PACTHOTO AMCTOPMOHATBHOMO COCTOSHIS Y MYX4MH B BO3pac-
Te 45-64 net, GoMnbHbIX XPOHUYECKUMI anneproaepmMaTosami; 060CHOBbIBAIOT LieNecoo6pasHOCTb NPOBEAEHNS KOPPUTMPYHOLLNX
MEpPOMPUSATUIA Y MyH4iH, GONMBHBIX XPOHUYECKAMI [iepMaTo3amu, MyTEM NPUMEHEHHst HOOTPOMHbLIX MPENapaToB W NpenapaTos Ha

OCHOBE CTEPOUHbIX CanoHNMHOB

The main dermatoses with the leading allergic component
in pathogenesis and clinical course are atopic dermatitis,
various forms of eczema, allergic contact dermatitis [1,2]. The
study of the etiology and pathogenesis of these skin diseas-
es, as well as a reasonable selection of their optimal treat-
ment are extremely relevant problems of modern medicine
[1,2]. Numerous studies showed the complex multifaceted
nature of the violations on the part of different organs and
systems in patients with allergic dermatitis [2—4]. However,
changes in the levels of sex and gonadotropic hormones,
which occur in patients with chronic allergic dermatose sand
affect them, are studied insufficiently. This fact justifies the
need for further research [4].

The objective of investigation

Investigation of changes in sex and gonadotropic hormones
levels in patients with allergic dermatitis in older age groups
and the development of effective methods of their treatment.

Materials and methods

Were examined 203 men: 36 healthy persons aged 25-44
years, 167 male aged 45-64 years (including 63 healthy
males and 104 patients with chronic allergic dermatoses).The
assessment of allergic dermatoses severity was conducted
according to the SCORAD (Scoring of Atopic Dermatitis)
system [5]. The evaluation of patients’ life quality was
performed by means of a DLQI (Dermatology Life Quality
Index) questionnaire [6]. The questionnaire survey according
to the Aging Males Symptoms Scale (AMS) was conducted
to assess the symptoms of males aging and the androgen
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deficiency. The concentration of testosterone (T), testoster-
on-binding globulin (TSG), luteinizing hormone (LH), follicle
stimulating hormone (FSH), prolactin (PRL) were studied in
blood serum by ELISA.

In order to determine the effectiveness of the proposed
methods patients with chronic allergic dermatoses were
divided into 3 therapeutic groups, depending on the used
method of treatment. Group | received standard therapy of
chronic allergic dermatosis. Group Il used basic therapy and
nootropic drug additionally. Group Ill received basic therapy
and additional herbal remedies on the basis of steroidal
saponins. Patients in all 3 groups were examined after 3
months of starting treatment.

Basic therapy of chronic allergic dermatoses included
elimination regime (elimination of contact with allergens and
nonspecific stimuli, including food), skin care products (appli-
cation of emollients), topical treatment (application of topical
corticosteroids, topical inhibitors of calcineurin, antibacterial
agents —if necessary), systemic treatment (H1-antihistamines,
detoxificating, hyposensitizing medicines, enzyme preparations,
antibacterial therapy for certain indications), physiotherapy.

To compare the data in different groups we used paired
Student’s t-test with the calculation of arithmetic mean value
(M) and the standard error of the arithmetic average (m).
The normality of data distribution was checked using the
Shapiro-Wilk test at the significance level of 0.01. When
we evaluated the received data, the level of significance
was taken as 0.05 (the differences between the data were
considered reliable at p<0.05, with only exception — the
Shapiro-Wilk test). Statistical processing of results was
performed using software Statistica 6.1 (StatSoft Inc., serial
Ne AGAR909E415822FA).
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Results and Discussion

During the study it was found that male patients with chronic
allergic dermatoses had significantly lower testosterone
levels and significantly higher levels of LH, FSH, prolactin,
TSH in comparison with group of healthy men of similar age
(Table 1).

Considering the obtained results of hormone levels and
TSH investigation in male patients aged 45-64 years with
chronic allergic dermatoses, we proposed additional use of
the nootropic drug and phytomedicine based on steroidal
saponins in the treatment of allergic diseases. The choice of a
nootropic drug was caused by primarily identified violations of
the gonadotropins levels in male patients of older age groups
with chronic allergic dermatoses. Nootropic drugs have the
ability to improve metabolism in brain and, consequently, to
exert a normalizing effect on processes regulated by brain.
The choice of plant-based steroidal saponins was grounded
by the identified decrease in testosterone levels in male
patients aged 45-64 years with chronic allergic dermatoses,
which required appropriate correction. Herbal remedies
contained mainly steroidal saponins of the furostanol type,

1

M after basic therapy and nootropic drug

M after basic therapy and steroidal saponins

Fig. 1. Hormone levels and TSH in male patients with chronic allergic dermatoses aged 45-64
years depending on the treatment (results obtained in healthy men aged 45-64 years taken as 1).

among which protodioscin was prevailed. Protodioscin
metabolized in the organism to dehydroepiandrosterone.

The results of the disease clinical picture dynamics
and quality of life depending on the therapy regimens are
presented in the Table. 2. As it is seen from the Table 2, the
courses of treatment in all therapeutic groups of patients
led to improvement of the clinical course of chronic allergic
dermatoses. It manifested by reduction of SCORAD index.
However, the decrease in SCORAD index was more intense
in individuals who were receiving additional nootropic drug
or herbal drug on the basis of steroidal saponins. This
is evidenced by the presence of significant differences
in SCORAD index and percent ASCORAD between the
group of patients who used standard therapy, and patients
treated with the nootropic drug or herbal drug on the basis
of steroidal saponins.

A similar trend was noted in the quality of patients’ life.
Standard therapy of patients with chronic allergic derma-
toses improved their quality of life, which was manifested
by a decrease in DLQI. However, a better improvement of
life quality was noted in patients who additionally received
a nootropic medicine or herbal remedies on the basis of
steroidal saponins. We obtained significant differences in the
values of the DLQI index and percentage ADLQI between
the group of patients after the basic therapy and groups with
additional use of a nootropic drug or phytomedicine based on
steroidal saponins. Percentage of persons, who had DLQI
index less than 5 points in 3 months from the beginning of
treatment, was higher in the groups with additional use of a
nootropic drug or phytomedicine based on steroidal sapo-
nins compared to persons who received only basic therapy.

AMS index after the basic therapy was slightly lower
(32.8£0.40) than before treatment (33.6+0.4), but signi-
ficant differences were not received. However, in patients
with allergic dermatoses, who received basic therapy in
combination with a nootropic drug and in combination with
plant-based steroidal saponins, AMS index was significantly
lower than before treatment (31.6+0.7 and 31.7+0.7 vs
33.6+0.4 accordingly).

Table 1. The levels of AMS index, sexual hormones and gonadotropins, TSH in healthy men and males with chronic allergic dermatoses

Indicator Males aged:
25-44 years 45-64 years (healthy) 45-64 years (with allergic dermatoses)
Testosterone, nmol/L 18.67+0.48 14.72+0.51* 11.23+£0.47*
TSH, nmol/L 33.19+0.44 43.47+0.98* 51.13£1.34*
FSH, IUIL 3.12+0.04 3.98+0.08* 4.56+0.06"
LH, UL 3.11£0.04 3.68+0.05* 4,07+0.06"
PRL, mMe/l 219.3+24 257+5.2* 286.1+4.3*
AMS, score 243104 30.1£0.4* 33.6+£0.4*

*: statistically significant differences (P <0.05) when compared with males aged 25-44 years; *: statistically significant differences (P <0.05) when compared the group of healthy males aged
45-64 years and males aged 45-64 years with chronic allergic dermatoses.

Table 2. Dynamics of clinical indicators and quality of life in patients with chronic allergic dermatoses, depending on treatment schemes

Groups of patients SCORAD ASCORAD, % DLQI ADLQI, % DLQI<5,%
before treatment 44.1£0.92 13.4£0.43

after basic therapy 24.0£1.52¢ 50.8+2.67 6.9+0.67* 47.8+4.45 474

after basic therapy and nootropic drug 15.8+1.83* 66.6+3.42" 3.910.49* 69.9+3.44% 63.5

after basic therapy and steroidal saponins 17.4+£1.95* 65.9+3.32* 5.0£0.53* 62.1£5.11* 62.7

*: statistically significant differences (P <0.05) when compared with group of patients before treatment; *: statistically significant differences (P <0.05) when compared with group after basic therapy.
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The study also included the investigation of the dif-
ferent schemes of chronic allergic dermatitis treatment
effectiveness in relation to the normalization of the sex and
gonadotropic hormones levels. The results are presented in
Fig. 1. For clarity, the results of patients’ examination were
compared with the results of healthy men aged 45-64 years.
The results of healthy males aged 45-64 years were taken as
1. As it can be seen from Fig.1, the examination of patients
in 3 months after the beginning of treatment showed that
dyshormonal status of patients reduced on the background
of the clinical picture improvement. However, the lowered
testosterone levels and higher levels of FSH, prolactin, LH,
and TSH remain in patients after basic therapy only in com-
parison with similar results in healthy men aged 45-64 years.

At the same time, concentrations of testosterone, FSH,
LH and prolactin reached the levels of healthy men aged
45-64 years after 3 months of treatment in patients with
chronic allergic dermatoses, who received basic therapy in
combination with a nootropic drug (Fig. 7). Normalization of
the FSH, prolactin, LH concentrations were seen, because
nootropic drug had positive influence on the metabolic
processes in the brain and, thereby, improved hormonal
interaction.

The use of the drug on the basis of steroidal saponins in
the treatment of chronic allergic dermatoses led to the norma-
lization of testosterone concentrations in the blood of patients,
reduced concentrations of LH to values obtained in healthy
men aged 45-64 years (Fig. 1). The use of the drug on the
basis of steroidal saponins in complex treatment of chronic
allergic dermatoses did not give the possibility to reduce the
level of FSH and prolactin in blood of patients that can be
explained by the mechanism of the drug action. Normalization
of testosterone concentrations does not automatically lead to
the elimination of dyshormonal state, and requires targeted
interventions.

Conclusions

Male patients aged 45-64 years with chronic allergic
dermatoses had significantly lower testosterone levels and
significantly higher levels of FSH, prolactin, LH, TSH in com-
parison with group of healthy men of similar age. Additional
use of drug on the basis of steroidal saponins in the complex
therapy of male patients aged 45-64 years with chronic
allergic dermatoses had a positive clinical effect, which
manifested by reduction of SCORAD index, DLQI index, AMS
index and also normalized the level of testosterone. Addi-
tional use of nootropic drug in the complex therapy of male
patients aged 45-64 years with chronic allergic dermatoses
had positive clinical effect, which manifested by reduction of
SCORAD index, DLQI index, AMS index and also normalized
the levels of testosterone, FSH, prolactin, LH.

Prospects for further research: to study the influence
of age-related dyshormonal state on clinical course of other
chronic dermatoses.
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OcobanBoCTi ropmoHiB GpEeTONAALLEHTAPHOIr0 KOMNAEKCY
NpY NepeHoLLeHik BariTHOCTi
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AKTyanbHICTb Npobnemu nepeHoLLIEHOT BariTHOCTI 3yMOBIEHa Hacamnepes BUCOKVM PIBHEM NepUHaTarbHOI, MariokoBOT 3aXBOpoBa-
HOCTI Ta CMEPTHOCTI NPy Liii akyLepCbKoi NaTonorii, a Takox BUCOKOK YaCTOTOK) KECAPEBOro PO3TUHY Ta YCKNaAHEHb NpU 3anmi3Hinmx
nororax. YacTota nepeHoLLEHOI BariTHOCTI KONMBaETLCS B MexaXx Big 3,5 40 16 %. Y nopiBHsHHI 3 AOHOLIEHUMIU HOBOHAPOMKEHUMM
nepuHaTarbHa 3axBOPOBaHICTb Y Uit rpyni BuLe B 1,7 pasa, a CMepTHICTb — y 5,5 pasa.

MeTa po60TH — BYBYMTM OCOBNMBOCTI (hYHKLIOHYBaHHS eTONMALEHTApPHOMO KOMMAEKCY Mif Yac NepeHoLLEeHOT BariTHOCTI, BUSIBUTH
B3aEMO3B'S130K yCKrnazHeHb nepebiry rectaLiitHoro nepiogy Ta nepuHaTanbHUX HaciagKiB 3anexHo Bif NopyLUeHb (heTonnaleHTapHOro
KOMMIIEKCY.

Martepianu Ta MeTogmn. 3 MeTOl BMBYEHHS 0CODNMBOCTEN Nepebiry 3anisHinux nomoris i nepuHaTanbHUX HacMigkie npu LsoMy
3AiicCHeHN aHanis 96 BariTHX i3 3anisHinumu nonoramu (2013-2015 pp.), siki HapoaWnK AiTert y TepMiH 41-42 TUHI. FK KOHTPONBHY
rpyny obcTexunu 41 BariTHy, siki 3@ KniHiko-aeMorpad)iyHMMy 03HaKaMu He BigpI3HANNCS Bid rpynu MOPIBHSHHSA, ane 3 nonoramu B
TepMmini 37-40 TxHiB.

Pe3synbTaTi. Y XiHOK i3 NEPEHOLIEHOI0 BariTHICTIO NnaueHTapHuii naktoreH ctaHoBus 10,31 mr/mn i 6yB Ha 30 % HuxunMm Big
aHanoriyHoro nokasHuKa y rpyni 4OHOLIEHOI BariTHOCTi (14,64 mr/mn). 3HKEHHS PiBHS NNaLEHTapHOrO NaKTOreHy Npu3BOAUTL 0
3HWKEHHS BIOCUHTETUYHINX MPOLIECIB | 3aTPUMKM PO3BUTKY Nroga. Y XIiHOK i3 NepeHOLLEHOK BariTHICTIO BUSIBANM 3HKEHHS PIBHS
ecTpiony — 7,16 Hr/Mn HanpuKiHLi recTauiiHOro nepiogy MOPIBHAHO 3 rPYMOK AOHOLLEHOI BariTHOCTI (12,11 Hr/mn), Wwo Bignosigae
TPaAMLINHUM YSABMEHHAM MPO NaToreHeTUYHi 0COBNMBOCTI (POPMYBaHHS NEPEHOLIEHOT BariTHOCTI — BIACYTHICTb NiAAOMY piBHSI
ecTpiony nepes no4aTkoM NOMoriB. Y XiHOK y rpyni NePeHOLLEHO BariTHOCTI MporecTepoH OyB Maiike BABiYi MeHwm — 85,83 Hr/mn
(p<0,05), Hix y rpyni koHTponto (158,79 Hr/mn). Y XiHOK i3 rpynu nepeHOLLeHOi BariTHOCTI Bif3HAYMMN 3HUKEHHS KOPTM30MY
nepeg noyatkom nonoris Ao 29,25 HMonb/Mn, L0 BipOriHO MEHLUE Bif aHanoriYHOro MokasHuKa rpynu [OHOLIEHOI BariTHOCTI
(36,11 Hmonb/mn). Y hizionoriyHnx ymoBax NiABMLLEHHS TOPMOHA CTPECY KOPTI3OIY CBIAYUTH NPO aKTUBALLiIO CUCTEMM FinoTanamyc-rino-
(i3-kopa HaAHWMPHUKOBYX 3a5103 MiJ Yac MiAroTOBKM OpraHiamy 3iHkW 40 Nomoris.

B1CHOBKM. Y XiHOK i3 NepeHOLLEHO BariTHICTIO CNIOCTEPIraeTbCs 3HKEHHS TOPMOHIB (PETONNaLEHTapHOrO KOMMEKCY NMOPIBHAHO 3
KOHTPOIbHOO rpyroto: kopTisony Ha 19 % (p<0,05), nnaueHTapHoro naktoreHy — Ha 30 % (p<0,05), ectpiony — Ha 41 % (p<0,08) i
nporectepoHy — Ha 46 % (p<0,05), o npu3BoaAMTL 40 hOPMYBaHHS BiANOBIGHOTO NATOMNONYHOMO FOPMOHANBHOMO Tra NePeHOLLEHOT
BariTHOCTi Ta XapakTepu3ye HasiBHICTb NNaLleHTapHOI AMCKYHKLT B LiET kaTeropii BariTHUX.

0co6eHHOCTH ropMOHOB (ETONAALIEHTapPHOrO KOMMAEKCa NpU NepeHoLIEHHON 6epeMeHHOCTH

H. 10. borycaaBckas

AKTyanbHOCTb Npobrembl nepeHoLLeHHo GepemMeHHOCTI 0BycrnoBneHa Npexae BCero BbICOKMM YPOBHEM MepuHaTanbHoW, Mna-
AeH4eckon 3abonesaeMocTV M CMEPTHOCTW NPUM JaHHON akyLLepCKOoi NaTonorum, a Takke BbICOKOI YacTOTON Kecapesa Ce4YeHus 1
OCIOXHEHWIA MY 3ano3aarnbix pofax. Yactota nepeHoLLeHHoi GepemeHHOCTY konebneTes B npeaenax ot 3,5 40 16 %. Mo cpaBHeHNHO
C AOHOLLEHHbBIMI HOBOPOXAEHHBIMW NepuHaTanbHas 3ab0neBaemMocTb B AaHHOW rpynne Boille B 1,7 pasa, a CMepTHOCTb — B 5,5 pasa.

Llenb pabotbl — 13y4nTb 0COGEHHOCTU (DYHKLMOHMPOBAHMS (DETOMMALEHTAPHOIO KOMMNEKCA NPY NEPEHOLLEHHON BGepeMEHHOCTY,
BbISIBUTb B3aMMOCBSI3b OCIIOXHEHWIA TEYEHNS reCTaLMOHHOTO Nepuoaa 1 NepuHaTanbHbIX UCXOA0B B 3aBUCUMOCTY OT HapyLUeHWi
heTonraLeHTapHOro Komnekca.

Matepuanbi u MeToabl. C Lienbio u3yveHnst 0cOBEHHOCTEN TeYEHUS 3ano3aarblX POLOB U NEpUHATaNbHbIX MCXOLOB NPY 3TOM Npo-
Benv aHanma 96 BepemeHHbIx ¢ 3ano3ganbimMi pogamu (2013-2015 rr.), koTopble pogunn aeten B cpok 41-42 Hepenw. B kayecTse
KOHTpOMbHOM rpynnbl o6crenosant 41 GepeMeHHyio, KOTOPbIE MO KIMHNUKO-AEMOrpaciIeCKM Npu3HakaMm He OTAMYAnMCh OT Fpynbl
CpaBHeHNs, HO € poaamu B cpoke 37-40 Hepenb.

PesynbTathbl. Y XeHLMH C NepeHOLIEeHHON GepeMeHHOCTbI0 NnavueHTapHbIi naktoreH coctaenan 10,31 mr/mn u Bbin Huxe
aHanornyHoro nokasartens rpynmel AOHOLWEHHON 6epemeHHocTH (14,64 mr/mn). CHUXEHWe ypOBHS NMnaLeHTapHOro NnakTo-
reHa NpUBOAMUT K 3aMeAneHnio GUOCMHTETUYECKNX MPOLIECCOB U 3afiepxKe pa3BUTMS Nnoda. Y KeHLWH rpynnbl nepeHo-
LIEHHO BepeMeHHOCTM Takke 0DHApPYXMNW CHIKEHWE YPOBHS 3cTpuona — 7,16 Hr/Mn B KOHLeE recTalMOHHOrO nepuoga no
CPaBHEHUIO C TPyNnoVi AOHOLIEHHOW BepemeHHOCTH (12,11 Hr/Mn), YTO COOTBETCTBYET MPELCTABMEHUSM O MATOrEHETUYECKNX
0COBEHHOCTSX hOpPMUPOBaHNS NEPEHOLLEHHO BepeMeHHOCTM — OTCYTCTBUE NOAbEMA YPOBHS 3CTpMONa nepes Havanom PoAos.
B pesynbrate 06CrenoBaHNS XEHLMH B rpynne nepeHOLLEeHHO GepeMeHHOCTI 0BHapYXeHO CYLLECTBEHHOE CHIKEHME YPOBHS
nporectepoHa — 85,83 Hr/mn, B TO e Bpemsi B rpynne JOHOLIEHHO BepeMeHHOCTM STOT nokasaTtenb Obin nouTh Bogoe bonblue —
158,79 Hr/Mn. Y XeHLUMH 13 rpynnbl NepeHoOLIEHHON BepeMeHHOCTI OTMEYEHO CHUXKEHWE KOPTWU30Ma nepes Havyanom pogos
00 29,25 HMONb/MIT, YTO MeHbLUe aHanorMyHOro nokasarens rpynnbl AOHOLEeHHoW BepemeHHocTH (36,11 HMonb/Mn), NOBbILEHWE
ropMOHa CTpecca KopTU3ona CBAETENbCTBYET 00 akTMBaLMK CUCTEMBI TMNoTanamyc-runodua-kopa Hagnove4H1KoB Npy NOAroTOBKe
OpraHn3ma XeHLUMHbI K pofam.

Bb1BoAbI. Y XeHLWH C nepeHoLLeHHoN BepeMeHHOCTbI0 HabMoAaETCs CHNKEHWE FOPMOHOB (heTonnaLeHTapHOro KoMmnekca no cpas-
HEHWO C KOHTPOIBHOM rpynnoii: kopTuaona —Ha 19 % (p<0,05), nnaueHTapHoro naktoreHa — Ha 30 % (p<0,05), actpuona — Ha 41 %
(p<0,08) n nporecTepoHa — Ha 46 % (p<0,05), 4TO NPUBOAMT K POPMUPOBAHMIO COOTBETCTBYIOLLIETO NATOMOrMYECKOro FOPMOHANLHOIO
(hoHa nepeHoLLEHHO HEPEMEHHOCTY 1 XapaKTepPU3YET Hannymne nnaleHTapHoM AMCHYHKLMM Y AaHHON KaTeropun 6epeMeHHbIX.
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Original research

Features of fetoplacental complex function in prolonged pregnancy

N. Yu. Bohuslavska

The frequency of post-term pregnancy ranges from 3.5 to 16 %. Compared to full-term newborns perinatal morbidity was in the
post-term pregnancy group 1.7 times higher and mortality — in 5.5 times.

The aim. To study the features of feto-placental complex functioning in the post-term pregnancy; to detect relationship between
complications of the gestational period and perinatal outcomes based on the feto-placental complex violations.

Materials and Methods. To study the features of delayed delivery and perinatal outcomes in this case 96 pregnant women with
prolonged delivery, who gave birth in the term of 41-42 weeks were analyzed for 2013-2015. As a control group we examined
41 pregnant women, who did not differ from the comparison group by clinical and demographic characteristics, but with delivery
in term of 37-40 weeks.

Results. In women with term pregnancy placental lactogen was 14.64 mg/ml and it was higher than the same indicator of post-
term pregnancy (10.31 mg/ml). Reducing placental lactogen leads to a decrease in biosynthetic processes and growth retardation.
In women of term pregnancy we found increased levels of estriol — 12.11 ng/ml at the end of gestational period, compared with
prolonged pregnancy group (7.16 ng/ml), which corresponds to our concepts of the post-term pregnancy pathogenic features
formation — lack of estriol level increasing before the start of delivery. The examination of the control group women showed a
strong increase of progesterone — 158.79 ng/ml, while in the group of post-term pregnancy this index was almost 2 times less —
85.83 ng/ml. In women of term pregnancy group marked increase cortisol level before delivery was observed to 36.11 nmol/ml, more
than the same indicator of post-term pregnancy (29.25 nmol/ml). Increased stress hormone cortisol indicates the hypothalamus-
pituitary- adrenal cortex system activation for childbirth preparation.

Conclusions. There is a statistically significant decrease in hormones of the fetoplacental complex in prolonged pregnancy compared
to the control group: cortisol — 19 % (p<0.05), placental lactogen — 30 % (p<0.05), estriol —41 % (p<0.08) and progesterone — 46 %
(p<0.05), which leads to the pathological hormonal background formation corresponding to prolonged pregnancy and is characterized

by placental dysfunction in this category of pregnant women.

AkTyanbHicTb Npobnemn NepeHoLEHOi BariTHOCTI 3yMo-
BfIEHa Hacamneper BUCOKMM PiBHEM NepuHaTanbHoi,
MasioKoBOi 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Npu Ll aky-
LUEePCLKOI NaTonorii, a TAKOX BICOKOHK YaCTOTOK KECAPEBOTO
PO3TUHY Ta YCKMafHeHb Npu 3anisHinux nonorax. Yacrora
nepeHOLLIeHOI BariTHOCTI KONMBaeTbCs Y Mexax Big 3,5 Ao
16 %. MopiBHAHO 3 JOHOLLEHUMI HOBOHAPOLXKEHUMM MEepU-
HaTarnbHa 3axBOPKOBaHICTb Y il rpyni Buwa B 1,7 pasa, a
cMepTHiCTb —y 5,5 pasa [1]. Tak, P. Crowley Bkasye Ha piske
MiABWLLEHHS NEPUHATANbHOI 3aXBOPKOBAHOCTi T8 CMEPTHO-
CTi Mig Yac TepMiHy rectauii noHaa 42 TwxHi. 3a gaHumu
S. Mahjoub et al., yactoTa nepuHaTanbHoOi 3aXBOPOBAHOCTI
nepeHoLeHNX AiTen y 2,9 pasa BULLA, HiX Cepes AOHOLLIEHNX
aitei. Lle noB’si3aHo 3 HU3bKOIO CTIMKICTIO Nnoga Ao rinokcii
BHACIMiAOK NigBMLLEHOI 3pIifoCTi CTPYKTYP rONIOBHOMO MO3KY
nnoaa, 3VEHLUEHHS HaAXOMKEHHS 4O HbOTO KWCHIO Yepes
nnaueHTy, B kil BigbyBarTbCS MOP(O-PYHKLiOHAMbHI
iHBOMIOTUBHI 3MiHK [2].

3 HacTaHHsAM BariTHOCTI, i nepebirom, po3BUTKOM i
XapaKTepoM MOMOroBOi AisNbHOCTI BenuKa porb HanexmuTb
€CcTporeHam, rectareHam, KOPTUKOCTepOigaM, XOpioHIYHOMY
TOHa[I0TPONiHY, AESKUM TKaHWHHM FOPMOHaM (aLETUIXOMiH,
KaTexonamiHu, CEPOTOHIH, KiHiHW, FicTaMiH, MpocTarnaHanHm),
€H31MaM, enekTpornitTam, MikpoenemeHTam i BitamiHam [3].

Ha niacragi gocnigxeHb 6araTbox aBTOPiB BCTAHOBIEHO,
L0 NiA Yac HopMarbHOI BariTHOCTI CMOCTEpIratoTb 3pOCTaHHs
PiBHS CTPOreHIB ax A0 KiHUS BariTHOCTI. PiBeHb ecTpiony
3pocTae 0cobnmMBo LWBMAKO Nicns 32 TWxHS BariTHoCTi. Beta-
HOBIIEHO, LLI0 ECTPOH Ta ECTPION BigirpaoTb BaXINBY POmb Y
MigroToBLi opraHiaMy BariTHOI 40 nonoris. HarBuLLa KOHLEH-
TpaLlist ecTporeHy cnocTepiraeTbCsa nig vac nonorie. PiBeHb
€CTPOreHiB Bifirpae BaXIMBY Porib Y HACTaHHI nonori, ane
He € MyckoBMM (haKTOPOM Liboro mpouecy. CuHTes ecTpiony
3hincHioe heTonnaveHTapHa cuctema. BiH nounHaeTbes 3 ae-
rigpoeniaHapoCTEPOHY B HAAHMPKOBMX 3a103ax Nnoaa, Skui
B 11010 neviHLj rigponisyeTbes Ao 16-gerinpoeniaHapocTepoHy,
a 'y NnaueHTi nepeTBOPOETLCA Ha ecTpion. Tinbku HeBenuka
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KinbKiCTb AerifpoeniaHapocTepoHy Ta 16-aerigpoeniaHapo-
CTEPOHY YTBOPIOETLCS B OpraHi3mi marepi [4].
BcTaHoBneHo, o aHomanii po3BuTKy nnoga 3 Bupa-
KEHUMU YPXKEHHAMW HAZHWPKOBKX 3ano3 Npu3BoasATb 10
nepeHoLLYBaHHs BariTHOCTI. OTxe, MOXHA MpUMYCTUTH, LIO
NpYYMHa NePEeHOLLIEHOI BariTHOCTI HEPIAKO NOB’A3aHa 3 nro-
[OM i NALEHTOH, a TaKOX 3 NEPBUHHOLD IHEPTHICTIO MaTku [3].
[MopylueHHs B heTonnaLeHTapHin CUCTEMI € OfHiet
3 MPUYYH Mi3HBOTO BUHWUKHEHHS MOMOrOBOI AisNbHOCTI Ta i
aHomanii. Mnig nepespisae, oro notpeba B KCHI 3pocTae,
3HKYETLCA CTIMKICTb LIEHTParbHOI HEPBOBOI CUCTEMW [0
KucHeBOI HegocTaTHOCTi. OgHoYacHo BiabyBatoTbCst rMMOOKi
3MiHV Y NnaLeHTi (dereHepallisi, kanbLudikallis, aucouiavis
il poapiBaHHs). Iig Yac nepeHoLLyBaHHs BariTHOCTi noTpeba
B KWCHI y nroga NigBuLLYeTbCS, a CTINKICTb A0 MNOKCIT 3HK-
XKYETBCS, 3MiHM Y NNALEHTI YCKNaAHIoKTb JOCTaBKy Miogy
HeobXigHOI KiNbKOCTi KMCHIO Ta iHLLIMX NOTPIBHNX pevoBuH [5].
3MiHK, WO cnocTepirakoTbCs y NNALEHTI NpY NepeHoLLe-
Hiit BariTHOCTI, BIpOrigHO, € BTOPUHHUMU. Ane Hagani BOHU
MOXYTb BiflirpaBaTi BaxrnvBy porib Yy CTEPOiforeHesi, CTaHi
nroAa Ta BUHWUKHEHHI NMOMoroBoi AisinbHocTi. MNnaueHTapHa
HeaoCTaTHICTb NPU3BOAMTL A0 NOPYLUEHHSt 0OMiHY Pe4oBUH
nnoza. 3Baxaro4u Ha HasiBHICTb TaKOro TICHOrO 3B's13Ky nrofa
Ta NNALEHTH, 3HKEHHS XUTTE3NATHOCTI NNoAA HeraTBHO
Mo3HavaeTbCa Ha (PyHKLUii nnaueHTn. Tak CTBOPIOETLCS
KOMO NaTomnoriyHNX NPOLIECIB, LU0 MPUTaMaHHi NEPEHOLLIEHIN
BariTHocTi [6].
[locnimkytouu BMICT CTEPOIAHWX FOPMOHIB Y NNa3mi KoBi
Ta aMHIOTUYHIlA PiaVHI, BCTAHOBWIK, L0 HAHKYMIA PiBEHD
CYMapHUX eCTPOreHiB BU3HAYAETLCS NPU NEPEHOLLEHIN
BariTHocTi [1]. 3HWkeHHs BinbyBaeTbCs Nepenycim 3aBasku
ecTpiony. oro H13bka KOHLIGHTPALLiS CTBOPIOE ranbMyBartb-
Hy [it0 Ha pednekTOpHWIA BNAMB rinoTanamo-rinodizapHoi
cucTemu, 30inbLUeHHs NPOAYKLi OKCUTOLMHY Ta CUHTE3y
npocTarnaHanHy Y NaleHTi, KOTPi BUKIMKAIOTb CKOPOTNBY
ZianbHicTb MaTk. [1ig Yac HeQOCTaTHOCTI CTPOreHiB nopy-
LIYETLCS MIATOTOBKA LUMAKA Ta HUXHBOTO CErMeHTa MaTku
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progesterone,
estriol,

placental lactogen,
cortisol,
hydrocortisone.

Zaporozhye
medical journal
2017;19 (1),
50-54

ISSN 2306-4145  http://zmj.zsmu.edu.ua 51



OpurMHanbHble UCCAEAOBaAHUA

[0 nonoris. Benukuin BioCOTOK HE3PINOCTI LWNAKM MaTK1 Npu
nepeHOLLEHIN BariTHOCTI NOB'A3aHMI came 3 AedilnToM Ha-
camneper ecTpiony. Haibinblue 3HKEHHS piBHS ecTpiony
Ta HagMipHa KiNbKiCTb €CTPOHY, LLO LIMPKYIOE B OpraHi3mi
XiHKM 3 NEPEHOLLIEHOO BariTHICTIO, NPU3BOAATL 10 3aTPUMKI
NpOrecTepPOHy y TKaHUHaX MaTku, a Le ranbMye po3BUTOK
MOoroBoi AisnbHOCTI [3].

3pilicHeHuin aHani3 nitepaTypHUX AaHNX NiATBEPAXKYE, LLO
3a TepMiHy BariTHOCTi NoHad 41 TWKAEeHb NOpYLLYETbCS CTaH
nnoga, 30inbLUyeTbCA KinbKiCTb HOBOHAPOMKEHMX 3 aciKCieto
Ta noripLwyeTbes nepedir nepiogy HoBoHapomkeHocTi. OTxe,
CBOEYaCHa JiarHocTIka, NPOrHO3yBaHHS NepeHOLLIeHOI BariT-
HOCTi Mae BaXIBe 3Ha4YEHHS 1Sl BUOOPY TepMiHiB i MeToiB
PO3POIKEHHS 3 METOLO MONIMLLEHHS NEPUHATANbHUX HACTTiAKIB.

Merta pobotu

lMpoaHanisyBatn 0cobnmBOCTi 3MiH BMICTy rOPMOHIB peTo-
nnaLeHTapHOro KOMMIEKCY NPy NEPEHOLLEHit BariTHOCTI Ta
[OCTAMTY B3aEMO3B'S130K YCKMaaHEeHb nepebiry rectawliiHoro
nepiogy, NepuHaTanbHUX HacniaKis i BUSBNEHWX FOPMOHarb-
HWX 3CYBIB.

Marepianu i meToAM AOCAIAKEHHSA

3 mMeTot0 BUB4EHHS 0cobnmuBocTeli nepebiry 3aniaHinux nomno-
riB | NepuHaTanbHUX Hacniakis Npu LbOMY 3LiRCHUIN aHani3
96 BariTHWX i3 nponoHroBaHoto BariTHicTio (2013-2015 pp.),
AKi Hapoaunv Aiteit y TepMiH 41-42 TuxHi. FK KOHTPOMbHY
rpyny obcTexmnu 41 BariTHy, siki 3a KniHiko-feMorpadiyHnmMm
03HaKaMu He BiAPI3HANNUCS Bif rPYNM NOPIBHAHHS, ane 3 no-
noramu B TepMiH 37—40 TvxHiB. OTxe, 3aneXHO Big TepMiHY
rectavii nawieHTok noginunm Ha 2 rpynu. 1o 1 (KOHTponbHoI)
yBirna 41 naujexnTka 3 nonoramu B TepMmini rectauii 37-40
TUXKHIB, 2 (OCHOBHY) rpyny cTaHoBumM 96 naLlieHToK, B SKNX
nonoru Bigbynmcs B 41-42 TWxHi BariTHOCTI.

CepepHi Bik BariTHNX xiHOK (M+m) y rpyni nepeHoLLeHoT
BaritHocTi— 27,54+ 1,23 poky (Big 15 40 45 POKiB), y KOHTPOMb-
HIl rpyni cepepHin Bik xiHok — 27,19+ 1,18 poky (Big 15 [0 45
pokiB). Ipyni BariTHUX He PO3PI3HSANMCH BiPOriAHO 3a BiKOM.

YnbTpasBykoBe AOCMIMKEHHS BUKOHYBANM Ha anapari
«Biomedica Au-530» i3 BUKOpPUCTaHHSIM NiHIAHOTO AaTumka
yacrototo 3,5 My aBivi Ha TvxkaeHb nicns 40 TvKHIB BariT-
HocTi. 3a gaHumm Y3[] Bu3HaYanm yHKLUiOHaNbHWIA CTaH
nnoga Ta BUSIBAANM 03HAKU BHYTPILLHBOYTPOBHOrO CTpax-

Tabnuus 1. YneTpa3syKoBi 03HaKW NEPEHOLLYBaHHS BariTHOCTI B XiHOK (a6c./%).

Moka3HuK, OAUHULI BUMIpIOBaHHS BaritHi Yeboro
KowtponbHarpyna  OcHosHarpyna  (1=137)
(n=41) (n=96)

MoHOCMMNTOMHICTb

OsHaky cTapiHHs nnaueHTy, n (%) 3(7,32%) 22 (22,92 %) 25 (18,25 %)

MHoxuHHi netpudikaty, n (%) - 1(1,04%) 1(0,73%)

Marnosogaas, n (%) 1(2,44 %) 2 (2,08 %) 3(2,19%)

MonicumnToMHiCTbL
O3Hakm CTapiHHS NnaleHTy,

0, 0, 0,
neTpucbikari, n (%) 1(2,44 %) 4. (4,17 %) 5(3,65%)
O3Haku CTapiHHs nnaweHTH, "
Manosonas, n (%) - 14 (14,58 %) 14 (10,22 %)
O3Haky CTapiHHS NnaLeHTy, 1(2,44%) 1(1,04%) 2 (1,46 %)

manosoazas, netpucikaty, n (%)

* CTaTUCTIYHA 3HAYYLLICTb BiMIHHOCTEN NOPIBHSIHO 3 KOHTPOMBHO IPyMOto MeHLLe Hix 0,05.
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fanHs nnopa. Mig yac detomeTpii BU3HaYanm oKpyxHiCTb
TOniBKW, XMBOTA, JOBXKWHY CTerHa. PesynsraTtii nopieHoBanm
3a CTaHAapTHO theToMeTpryHOK Tabnuueto (B. M. lemnaos,
B. €. PoseHdenba, 1998) i pospaxoByBanu nependadysaHy
macy nnoga. TakoxX OLjHI0BaNN MONOXEHHS, NepeanexaHHs
nnoaa Ta HacTynHi GiodhisuyHi napameTpu: yacToTy, Tn au-
XanbHUX pyXiB, PyXOBY aKTMBHICTb i M'S30BWIA TOHYC NNoza,
06’eM HaBKOMONMIZHUX BOZ i CTYNiHb 3PINOCTi NNaLeHTH.
BuvBYatoum CTpyKTypW MnaweHTyW, BUKOPUCTOBYBaNM Knacu-
ikauito ii cTyneHs 3pinocti no Grannum (1979).

lopmoHarbHi ocnimkeHHs Ha Byab-aKoMy eTani BariTHo-
CTi MOXYTb CIyryBaTy AjarHOCTU4YHUM TECTOM [ANS OLLIHIOBaH-
HS1 (OyHKUT MaLeHTw, CTaHy nnoaa. [ns OoCTimMKeHHs piBHS
TOPMOHIB BMKOPUCTOBYBaMNM BEHO3HY KPOB.

PiBeHb 3aranbHOro KopTu3ony, nnaLeHTapHoro nakTore-
Hy, ecTpiony, 17-a-OH-nporecTepoHy B CPOBATLL KPOBI XIHOK
i3 [JOHOLLEHOIO Ta NMEPEHOLLEHOI0 BariTHICTIO BU3HAYan 3a
[0MOMOTOH0 IMyHOhePMEHTHOTO METOAY Ha TBepLodasHoMy
Hocii (IBL, ®PH) [7].

[laHi onpauboBaHi MeTofamy BapiaLiiHoOI CTaTUCTUKM 3@
[0MOMOroI0 NakeTa NpuknagHux nporpam «Statisticar (version
6.0, StatSoft Inc., CLLA, Ne niueHsii AXXR712D833214FANS).
HopmanbHicTb posnoginy nepesipsny 3a ONOMOrOK TeCTy
Konmoropoa—CmupHoBa Ta LLlanipo-Yinka. KinbkicHi 03Haku
npeacrtasneHi y surnaai M+m, ge M — cepeaHs BenuunHa,
m — cTaHOapTHa NOMUIKa cepeaHboi BeNuYMHW. [ns no-
PIBHSANBHOTO aHanisy HesanexHux BUBIPOK i3 HOpMarnbHUM
pO3noainoM BiporigHiCTb BigMIHHOCTEN NiATBEpAXYBanach
BMKOPUCTaHHSM 4B0BMGIPKOBOTO t-kpuTepito CTbroaeHTa. Mpu
aHaniai BUBIpoK, LU0 He BiANoBigatTb 3akoHaM HOPMasbHOTO
["ayciBCbKOro po3noginy, BUKOPUCTOBYBAaBCS kpuTepi MaHHa—
YiTHi. MopiBHAHHS AIKICHMX NOKA3HWKIB 34ICHWMN 32 4ONOMO-
roto kpuTepito X2 CTaTUCTUYHY 3HaYYLLICTL peecTpyBanv npu
piBHi p MeHLue Hix 0,05.

Pe3yAbTaTH Ta iX 06roBopeHHs

[ns 06'eKTBHOI iarHOCTMKW NepeHOLLYBaHHS! BpaxoByBanm
[aHi ynbTpasBykoBOro JOCTIMKeHHS. [pu Lbomy B GinbLuocTi
BariTHUX BUSIBUIM TPAAMLLIAHI MapKepy NepeHOLLYBaHHS: 03Ha-
kv cTapiHHs nnaueHTy (Il cTyniHb 3pinocTi) 3 netpudikaramm
Ta ManosoaaaM. O3Haku CTapiHHA NaLEHTU BUSIBUM TiMbKA Y
3 (7,32 %) navLieHTOK i3 KOHTPOMBHOI FPYMK, & B OCHOBHI rpyni
BOHU peecTpyBanmcs B 1/5 (20 %) BunagkiB. 3HauHa KinbkicTb
neTpudikaTis i ManoBoaAAA PIAKO 3yCTpiYanuCh i30N50BaHO
(xo4a B OCHOBHIl rpyni y 3 BariTHUX Big3Ha4anucs y BUMAL
MOHOCVMMTOMIB), ane B NOEAHaHHI 3 HLLIMMY O3HaKkaMm nepe-
HOLLYBaHHS BariTHOCTI BusiBNAnvCh Y 20 % navieHTok (mabn. 1).

OsHakm cTapiHHs nnaueHTH Ta neTpudikath BigsHava-
nmeb y 4,17 %, ManoBofAA 3 NnaLeHTor 3 CTyneHs 3pinocTi
BUsBNEHo B 14,58 % BariTHUX OCHOBHOI rpynu. Ha niacrasi
[laHVX, WO HaBeaeHi B mabnuyi 1, MOXHa BiA3HaYMTH, IO
B OCHOBHIi rpyni NpaKTU4HO KOXHAa [pyra BariTHa Mana Ti
YU iHLWI yNbTPa3BYKOBI O3HAKW NEPEHOLLYBAHHS BariTHOCTI,
BOAHOYAC 5K Y KOHTPOIbHIlA rpyni 3aranbHa KinbKicTb XIiHOK
3 aHarnoriYHoKw CUMNTOMATVKOK He nepesuwlyBana 15 %.
BusiBneHe Hamu 3HWKEHHS 06CAry HaBKOMOMMIAHMX BOA
MpY NEepeHOLLEHIN BariTHOCTI Y3romXyeTbes 3 JaHUMM iHLLINX
aBTOpiB. [l0OaTKOBOK 03HAKOK CTana HasiBHICTb CycrneHsii
MiABULLEHOT EXOreHHOCTI B HABKOMOMMiAHMX BOAax.

OpHUM i3 NOKa3HWKIB NOTIPLUEHHS! CTaHy nrnofja € 3Hu-
KEHHS 1070 PYXOBOi aKTMBHOCTI. Lie MosiCHIOETBCA HM3KOKD
(paKTOpIB: NiABULLEHHAM CTYNEHs 3pinocTi LIeHTparnbHOI Hep-
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BOBOI CUCTEMM, TPVBAmNUM BMUBOM TiMOKCii, BUCHAXEHHAM
CUMMNATUKO-aAPEHANOBOI CUCTEMU Ta 3HUKEHHSAM KinbKOCT
HaBKOIONMiAHUX BOA.

CMMNTOMU NEPEHOLLYBAHHSI HOBOHAPOKEHNX Y rpynax
obcTexeHnx BariTHUX HaefeHi B mabnuyji 2. Tig vac ornsgy
HOBOHAPOMKEHUX BUSIBUIN XapaKTEPHi 03HaKV NEpPEHOLLY-
BaHHS:: BiACYTHICTb NEPBOPOAHOI 3Ma3ku, CyXiCTb i MyLLEHHS
LUKIPSIHOTO MOKPOBY, 3HIKEHHS TYPropy LLKIpW, LiNbHI KICTKW
yepena, By3bki LBM, Dkepenbus. 3rigHo 3 LMK JaHUMK B
KOHTPOIbHIN rpyni HAPOANUNOCS 3 KUBUX NEPEHOLLEHVX AiTeN
(sIKi MmatoTb GinbLLe 0QHOTO CUMMTOMY), LLIO CTAHOBWTL Malixe
7 % Bif 3aranbHoi KinbKOCTi HOBOHAPOKEHVX, SiKi HapoaMu-
Cs B TEPMiHi rectauii 37-40 TUXHiB.

FAKk BUOHO 3 mabnuyi 2, B OCHOBHIl rpyni KiNbKICTb Takux
HOBOHapomkeHMx 6yna 6inbLuoto (12,5 %), Hix y rpyni KOHTP-
ont. BiporigHo yacTilue Tpannsnack Mavepavis Lkipy cton
HoBOHapomkeHux (6,25% npotn 2,44 %, p<0,05), winbHi
KiCTKW Yepena Ta By3bKi WBM i mxepenbusa (7,29 % npotu
4,88 %, p<0,05).

[lepeHoLwyBaHHSA BariTHOCTI BUHWKAE Mig BNMBOM
CKMagHWX HermporymopanbHux akTopis, WO NOPYLIYOTb
CKOPOTNIMBY (PYHKLIi0 MIOMETPILO Ta ranbMytoTb CBOEHYACHUI
PO3BMTOK NOMOrOBOI AiANbHOCTI. 3MiHM y NnaLeHTi, NnaueH-
TapHa HefoCTaTHICTb MOXYTb BYTW OBHUM i3 YMHHWKIB, LLO
Crpysie NepeHOLLYBaHH0, @ NaLEHTa € KMH4YOBUM OpraHoM
CWHTE3y rOpMOHIB BariTHOCTI. TOMy BU3Ha4YeHHS piBHS Big-
MOBIAHUX FOPMOHIB MOXE [OMOMOTTY BYaCHO AiarHoCTyBaTy
MOPYLUEHHS CMIBBIAHOLLEHHS M ECTPOreHamu, rectareHamu,
KOpTUKOCTEpOifamu, roHafoTponiHamu Ta 3anobirT po3suUTKy
yCKNaZHeHb, 30Kpema NPOMOoHraLlii BariTHOCTI. Y XIHOK, SIKuUX
obcTexunu, BU3HaYUIM piBHi ropMoHiB (mabr. 3).

Y HopMi npu BariTHOCTI cnocTepiraeTbCs NiABULLEHHS
PiBHS €CTPIONy 3 MAKCUMYMOM HOr0 3Ha4Y€eHb Mg Yac nosmo-
riB. HanweugLle 3pocTtae piBeHb ecTpiony micns 32 TUKHS
BariTHocTi. OCHOBHa (DYHKLisi TOpMOHa Ha LibOMY eTani —
NiAroToBKa OpraHiamy XiHky 40 Nonorie. 3B1YaiiHo, ectpion
He € MyCKOBUM MeXaHi3MoM, ane Bifirpae BaXMBy ponb Y
noyaTky Ta nepebiry nonoris.

Y XIHOK OCHOBHOI Ipyni BUSIBANW BIPOTiAHO HIKYWIA pi-
BEHb €CTpiony — 7,16 Hr/Mn NOpiBHSHO 3 rpymnoto JOHOLIEHOT
BaritHoCTi (12,11 Hr/mn). MpakTUYHO B yCiX 0BCTEXEHUX HaMK
KIHOK i3 NepeHOLLIEHOO BariTHICTIO Byno BiACYTHE 36inbLUEHHS
PiBHS €CTpiony y Apyriil NONOBWHI BariTHOCTI, LUO BiAnoBiaae
TPaAMLINHUM YSBMEHHAM MPO NaToreHeTUYHi 0cobnmBoCTi
(hopMyBaHHS NPONOHraLlii BariTHOCTi.

Y XiHOK i3 NepeHOLLIEHO0 BariTHICTHO GyB BUSIBNEHMI CyT-
TEBO HIKYMI PiBEHb NPOrecTepoHy — 85,83 Hr/mn, HiX y 3KiHOK
KOHTpOIMbHOI rpynm (158,79 Hr/mn). OgHaK NOKasHWKM cupo-
BaTKOBOIO BMICTY MPOreCTEPOHY B XKIHOK 5K 3 TEPEHOLLIEHOHD,
Tak i 3 JOHOLLEHOI BariTHICTIO Bynn B Mexax pecepeHTHNX
3HayeHb. MoeAHaHHS B XKIHOK OCHOBHOI Py HU3bKUX PiBHIB
€CTpiony Ta nporecTepoHy hopMye BiANOBIAHE FOPMOHasbHE
TNO, LU0 CTpUSiE MPOOHraLii BariTHOCTI.

Benwuky ponb y po3BWUTKy MOMOroBoi AisNbHOCTI Mae
CMiBBIZHOLLEHHSI PIBHSI MPOrecTepoHy Ta ecTpiony. 3a Hop-
MasbHOro nepebiry BariTHOCTI Nepes nonoramu Lie CniBBeigHoO-
LUeHHst HabnvkaeTbea 4o 11:1, @ Npy NepeHoLLEHii BariTHOCT
BinOyBaETbCS YMMane 3MilleHHs B 6ik 30inbLUEHHS YacTkm
MpOrecTepPOHy, BHACTIAOK HOrO Lie CMiBBIAHOLIEHHSI CTAHOBUTb
maiixe 40:1. Lis ancdyHkuis heTonnaleHTapHOro KoMnnekey
NPW3BOAMTbL 40 aHOManiN NOMOroBOI AiANBbHOCTI, @ TaKOX A0~
BOIi 4aCTO Cnpusie PO3BMTKY riNOKCii nnoga. Yum Tpueanie
NepeHOLLYBaHHS BAriTHOCTI, TUM BirbLL BUPaXKEHE NOPYLLEHHS
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Tabnuus 2. CMNTOMU NepeHOLLYBaHHS HOBOHAPOKEHWX rpyn BariTHUX, N (%)

MokasHuMK, OAUHULI BUMIpIOBaHHSA BaritHi Ycboro
(n=137)
KonTponbHarpyna  OcHoBHa rpyna
(n=41) (n=96)
MoHocMMNTOMHICTb
Mauepauisi wkipy cton, n (%) 1(2,44%) 6 (6,25%)" 7(5,11%)
LLjinbHi kicTkn yepena, n (%) 24 (58,54 %) 50 (52,08 %) 74 (54,01 %)
Bysbki By Ta mrepensus, n (%) 4(9,76 %) 7(7,29%) 11(8,03%)
MonicumnToMHiCTbL
LLjinbHi KicTkn yepena
Ta MavepaList Lwkipu cTon, n (%) 1(244%) 4(4.17%) 5(3.65%)
LUinbHi KicTkn yepena "
Ta By3bkKi LUBM, [pkepenbLs, n (%) 2(4.88%) 7(7.29%) 9(6.57%)
Mauepaulisi wkipn cton 0(0%) 1(1,04%) 1(0,73%)

Ta By3bkKi LUBM, [pkepenbLis, n (%)

* CTATUCTWNYHA 3HAYYLLICTb BIAMIHHOCTEN NOPIBHSIHO 3 KOHTPOMBHOK IPYMOt MeHLue Hix 0,05.

Tabnuus 3. BmicT ropMoHiB cheTonnaLieHTapHOro KOMMIEKCY B CMPOBATLL KPOBi BariTHUX

(M£m)
TMoka3Huk, BariTHi (n=137) PiBeHb 3HauywocTi
OJMHUL BUMIPHOBaHHSA KoHTponbHa rpyna OcHoBHa rpyna Bi:inHHOCTeﬁ

(n=41) (n=96) MDK rpynamu

IMporectepoH, Hr/mn 158,79+27,69 85,83+8,48 0,0129
Koptuaon, Hmonb/n 36,11+1,94) 29,25+0,99 0,002
[naueHTapHWit NakToreH, Mr/mn 14,64+1,87 10,31+1,08 0,0469
Ecrpion, Hr/mn 12,11£2,35 7,16+0,58 0,0428

CniBBiAHOLLEHHS NPOrecTEPOHY Ta ecTpiony.

Y HaLLOoMy AOCTigKeHHi CMiBBIOHOLLEHHS NPOreCcTepoHy
[0 ecTpiony B KOHTPOMbHIl rpyni cTaHoBWMO 13:1, a y rpyni
nepeHOLLEHOI BariTHOCTI — 12:1, L0 CBiAYNTL NPO HE3HAYHNN
ancbanaHc ropMoHiB (heTonnaLeHTapHoro KOMMMeKCy B
Oik nporecTepoHy, Ta (POpMyBaHHS NOMOroBOi JOMIHAHTM Y
BariTHWX XIHOK MOxe OyTu BigTepMIHOBaHUM.

[ocnimkysanu Takox piBHI nnaLieHTapHoro naktoreHy. ig
yac HopmarsHoro nepediry BariTHOCT Y KPOBI 3KiHKM Lie# ropMOH
BM3HAYaETLCA 3 6 TUOKHA BAriTHOCTI, @ MOTIM MPOMOPLIiHO
3pocTae 3i 36inbLUEHHSIM Macy NnaueHTH, a 3 34 TKHSA Mali-
K€ He 3MIHIOETLCS Y 3B'A3KY i3 3yMMHEHHSM POCTY MaLeHTH.
Omxe, MOXeMO onocepenKoBaHo 3poBKTM BUCHOBOK NMPO CTaH
NnaLeHTH, BUXOASYM i3 PIBHIB MNaLEHTApHOTO NaKTOreHy Y
KPOBI XKiHKW. Y XiHOK i3 JOHOLLEHOO BariTHICTIO NnaLeHTapHui
nakTtoreH ByB BiporigHo (p=0,0469) BuwwmM Bif aHanoriy-
HOrO MOKa3HMKa rpyny NEPEHOLLIEHOT BariTHOCTI 1 CTaHOBMB
14,64 Mr/mMn, LU0 TaKoX CBiAYMTb NP0 (OyHKLIOHANBHY NMOBHO-
LHHICTb (heTonmnaLeHTapHOrO KOMMIEKCY B XKIHOK KOHTPOMBHOI
rpynu. B OCHOBHIN rpyni piBeHb MaLEHTapHOro NaKkToreHy
craHosmB 10,31 Mr/mn, LLO BiANOBiAae Mexam HOpMM s Liboro
nepiody BariTHOCTi Ta NOKa3ye IHAEKC NnaueHTapHOI dyHKLi
B OpraHi3mi BariTHOI iHK/. Hyxdi 3HaYeHHs nnaleHTapHoro
NaKToreHy NPU3BOAATb A0 3MEHLLIEHHS HAZIXOPKEHHS! ITIHOKO3M
[0 MN0Aa, O KOMMEHCYETLCS 3HKEHHSM GIOCUHTETUYHUX
MPOLLECIB Y OM0 OpraHiaMi Ans 3MEHLUEHHS EHEPreTUYHMX
BUTPAT, a Lie, CBOELD YEPTOt0, 3aTPUMYE PO3BUTOK AUTHHU.

LLlogo kopTu30ny, BiA3HA4MMO, LLO WOrO piBEHb 3HAYHO
BNMBae Ha nepebir BariTHOCTi Ta PO3BUTOK MOMOriB. Y HOPMI
11070 piB€Hb MOCTYMOBO MiABULLYETHCA MPOTAFOM BariTHOCTi 0
37 TvkHs, a 3 37 no 40 TvKOEHb 3annNLIAETHCA HE3MIHHUM. Y
HaLLOMY JOCTIMKEHHI B XXIHOK rpyMi NEPEHOLLEHOT BariTHOCTI
BiA3HaYeHi BIPOriAHO HVXYi PIBHI KOPTU30MY NEPes NO4YaTKOM
nonoria (29,25 HMONbL/MN), HiX Yy 3KIHOK i3 rpyn KOHTPOMHO
(36,11 HMmonb/MI).
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OpurMHanbHble UCCAEAOBaAHUA

BusiBneHa Hamu HeJoCTaTHICTb ECTPOreHIB B OpraHiami
KIHOK i3 NepEHOLLIEHO0 BarTHICTHO NOPYLUYE MiATOTOBKY LUMIAKN
Ta HWXHBOTO CerMeHTa MaTki [0 nonoris. Benukuii BincoTok
HE3PINOCTI LMK MaTKW NPW NEPEHOLLIEHIN BariTHOCTI NOB’s-
3aHuin came 3 AediunTom nepeaycim ectpiony. Hanbinblue
3HKEHHS PIBHS €CTPIoNy Ta HaAMIpHa KinbKiCTb eCTPOHY,
LLIO LMPKYITIOE B OPraHiaMi XiHK/ 3 NepeHOLLEHO0 BariTHICTIO,
MpW3BOAATbL O 3aTPUMKW NPOreCTEPOHY Y TKaHUHAX MaTKM,
Lo ranbMye pO3BUTOK MOMOroBOI AisNbHOCTI. Takox 4o no-
pYLUEHHS 6IOCMHTE3Y €CTpiony NPUERHYETHCS 3MEHLLEHHS
KiNbKOCTi peLienTopiB A0 eCTpiony B MaTLy.

Y Apyrii NOMOBWHI BariTHOCTI B HOPMi 36inbLUyeETbCS
piBeHb MPOreCTEPOHY, MakcMarbHe MiaBULLEHHS crocTepira-
€TbCA Y 32 TWXHI BariTHOCTI. Ynmane nigBuLLEHHS nporecTe-
POHY MPW NEepeHOLLEHIN BariTHOCTI YUHUTL ranbMIBHY ito Ha
CKOPOTIMBY aKTUBHICTb MaTKM 11 MOXe GroKyBaTh akTUBHICTb
€CTPOTEHiB, siki 6epYTb y4aCTb Y PO3BMTKY MOSOrOBOI AisfbHO-
cti. OgHaK i3 po3BMTKOM AUCTPECY NIOAA MOXITBE 3HUKEHHS!
PIBHS! NPOreCTepoHy Yepes NiABULLEHE BUKOPUCTaHHS LibOro
ropMOHa NnaLeHT NIoAoM.

Lllogo nnaueHTapHOro NakToreHy, TO CMHTE3 LbOro
ropmoHa BinOyBa€eTbCA y NnaLeHTi Ta 3abe3neyye po3BUTOK
nnoga, perysioe pisHoOMaHITHI MeTabonivHi NpoLiecy, a Takox
30iCHIOE KOPENSATUBHWIA 3B'A30K OpraHiaMy MaTepi Ta nnoga;
3aHaITO HN3bKMIA PIBEHb FOPMOHA CBIYMTb NMPO NIaLeHTapHy
AVCAYHKLI, NOTO X BUCOKI PiBHI FOBOPSATL MPO BIACYTHICTb
NiAroTOBKM OpraHi3My BariTHOI XiHKI [0 NOMOroBOi QisfbHOCTI
Ta CXWUbHOCTI 40 NEPEHOLLYBAHHS B OCTaHHI TUXKHI BariTHOCTI.

OTxe, BapTO BiA3HAYNTM, LLO NPW NEPEHOLLEHIN BariT-
HOCTI NOPIBHSIHO 3 KOHTPOIBHOK TPYMO0 CNOCTEPIraeThes
3HWXKEHHS TOPMOHIB (peTonnaLeHTapHoro KOMMeKcy:
kopTusony — Ha 19% (p=0,02), nnaueHTapHOro nakToreHy
- Ha 30% (p=0,0469), ectpiony — Ha 41% (p=0,0408),
nporectepoHy — Ha 46 % (p=0,0129), wo npu3BoauTL 40
(hopMyBaHHs BiAMOBIAHOMO NATOMOMYHOTO FOPMOHANBLHOTO
TNa nepeHOLLEHOi BariTHOCTI Ta XapaKTepnaye HasiBHICTb
nnaueHTapHoi ancdyHKLii B Liei kaTeropii oci6.

BucHOBKHU

1. Y XiHOK rpyny nepeHoLLeHOi BariTHOCTI NnaLeHTapHUi
naktoreH ctaHosuB 10,31 mr/mn i 6y Ha 30 % (p=0,0469)
HVXYMM, HiX y rpyni koHTponto (14,64 mr/mn). SHUXKEHHS
PIBHS MALEHTAPHOTO NaKTOreHy NPU3BOANTL O 3HVKEHHS
BiOCMHTETUYHUX NPOLIECIB, 3aTPUMKM PO3BUTKY NNOAA.

2.'Y XIiHOK i3 rpynu nepeHoLLEHOT BariTHOCTI piBEHb €CTPIO-
Ny HanNpWKiHLi recTavjiHoro nepiogy (7,16 Hr/mn) 6ys Ha 41 %
(p=0,0428) Hix4mMm, HiX Y KIHOK i3 JOHOLLEHO BariTHICTIO
(12,11 Hr/mn), Wo BignoBigae TPaAMLINHIM YSBNEHHAM NPO
naToreHeTUYHi 0CobnMBOCTi POPMYBAHHS NEPEHOLLEHOT Ba-
MTHOCTI, @ came: BiACYTHICTb MigoMy piBHS ecTpiony nepeq,
MoYaTKoOM Morioris.

3. Y XiHOK OCHOBHOI rpyni BUSIBNIEHO CYTTEBE (Maixe
BABIYi) 3BMEHLUEHHS PiBHS NporectepoHy (85,83 Hr/mn) no-
PIBHSIHO 3 PIBHEM LIbOTO FOPMOHA B XIHOK rPYnu KOHTPOIHO
(158,79 Hr/mn).

4.Y XiHOK i3 rpynu NepeHOLLEeHOT BariTHOCTI Bij3Ha4eHO
nepeBaxaHHsl BMICTY KOPTM30My nepes no4aTkom Monoris
Ha 19% (p=0,02) Hag aHanoriYHUM MOKA3HUKOM Y KIHOK
rpynu AOHOLLEHOI BariTHOCT (29,25 Hmonb/mn). igBrLLEHHS
ropMOHa CTpecy KOpTW30I1y CBIfYMTL MPO aKTVBALLit cucTe-
MW rinoTanamyc—rinodis—kopa HagHUPKOBKX 3aro3 Mg Yac
MiAroTOBKM OpraHiamy XiHK1 40 NonoriB.
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MepcnekTMBM noganbWwuX AocnigkeHb. Bucokun
BiICOTOK NepyHaTanbHIX BTPAT, 3aXBOPIOBAHOCTI HOBOHAPOL-
XeHUX NoTpedytoTb AanbLUMX 3yCUMb Y MOLLYKY ONTUMAnbHUX
iHoMBigyani3oBaHUX NiAXOAIB A0 BEAEHHS NEepPeHOLLEHOT
BariTHOCTI Ta 3ani3Hinux nonoris.
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FemoAMHaMiYHi nopyLIeHHA Y ¢peTonAaLieHTapHOMY KOMMAEKCI
nia yac iHpikyBaHHA Bipycom rpuny

A. P. HikorocaH?, B. M. MiweHko?, |. B. PyaeHko?, B. K. Aixauos?

*0AECbKMIA HaLOHAAbHUI MEAMUYHUI YHIBEPCHTET, YKpaiHa, 2YKpaiHCbka MeAMUHa CTOMAToAOriuHa akaaemisa, M. MoaTasa, YkpaiHa

Meta po60oTu — ynsTpa3BykoBe AOCHIMKEHHS (ETOMMALEHTAPHOTO KOMMEKCY Y BariTHWX i3 NEPEHECEHO Nif Yac BariTHOCTI Yu
HasiBHOIO MPUMNO3HOKO IHAIEKLiEl0.

Marepianu Ta metogu. Obctexunu 102 BariTHi. 3ailicHeHa ynbTpasBykoBa [iarHOCTMKa CTaHy (eTonMaLeHTapHOro KOMMIEKCY,
MaTKOBO-MaLEeHTapHOro, NI0A0BO-NNALEHTapHOMO KPOBOTOKY METOAOM Aonrneporpadii.

Pe3ynitati. Y BariTHIX i3 nepeHeceHoto nif vac BariTHOCTi abo HasiBHOKO rPUNO3HOKD IHADEKLEHD B | TPUMECTPI NOKaNbHWIA rinepToHyC
BusBneHuit y 60,8 % BariTHIX, YacTKOBe BifLLapyBaHHs XOpioHy —Y 7,8 %, nokaniaaLjs nnofoBoro ANLS B HWKHIX Biaainax Matki —y
48,0%. Y Il TpumecTpi 3aranbHWiA rinepToHyC BUSBNEHWA y 71,6 % cnocTepexeHb, HU3bka nnaueHTauis — y 58,8 %, nnaueHTapHa
ancyHkuis — y 100 %, nepegyacHe nospiBaHHs nnaueHTy — y 43,1 %, rinotpodisi, rineptpodis nnaueHtn —y 54,9 %; 41,2%
BignosigHo, 6aratoBoaas — y 32,4 %, manosoaas —y 16,7 %, YacTkoBe BifwapyBaHHs nnaueHTn — y 24,5 %, 3arposa nisHboro
BuKknaHs — y 31,4 %, 3arposa nepegyacHux nonorie — y 36,3 %, CMHAPOM 3aTpumki pocTy nnoga — B 52,9 %. Y Il Tpumectpi 3a-
ranbHWA riNepTOHYC BUSBNEHUN y 72,5 % cnoctepexeHb, YacTKoBe BifllapyBaHHs nnaueHTn —y 27,5 %, HW3bka nnaveHTaLis — B
48,0 %, nnaueHTapHa aucdyHkuis — y 100 %, nepegyacHe [o3piBaHHs nnaueHTy Ta rinotpodis nnaueHtn —y 45,1 % 1a 56,9 %
BigNoBIAHO, rineptpodis —y 44,1 %, 6aratoBoaas — y 37,3 %, manosoaas —y 17,6 %, cuHapom 3atpumMkv pocTy nnoga —y 59,8 %.
[MopyLLeHHs MaTKOBO-NMaLEeHTapHOro KPOBOTOKY AiarHOCToBaHi B 52,9 %, nnogoBo-nnaLeHTapHoro kpoBoToky —y 70,6 %, roctpui
auctpec nnoga —y 29,4 %, xpoHiuHuii auctpec nnoga — 8 70,6 %.

BucHoBKM. YnbTpa3BykoBe AOCTifKeHHS (DeTonaLeHTapHOro KOMMIEKCY Y BariTHIX i3 NepeHeCceHoto nig Yac BariTHocTi abo Hase-
HOHO rPUMO3HOHD iHCheKLiE nokasano, Lo nepebir BariTHOCTI CyNpPOBOAXKYETHCS BUCOKOK HaCTOTO akyLLEPCHKIX | NepuHaTarnbHUX
yCKnafiHeHb Ta Aae 3MOry CBOEYACHO BUSIBUTH HAsIBHICTb 3arpo3u iXHbOMY PO3BUTKY.

FfemoaMHaMuueckue HapylueHUa B GeTonAaLeHTapHOM KOMNAEKCEe NpU MHOULUPOBAHUM
BMPYCOM rpunna

. P. HukorocsiH, B. 1. MuweHko, U. B. PyaeHko, B. K. Auxauos

Llenb pa6oThl — ynbTPa3ByKoBOE MCCMenoBaHe (PEToNsaLeHTapHoro komnnekca y 6epeMeHHbIX C NepeHecéHHo B Bpemst
GepeMeHHOCTM UM UMEIOLLENCS TPUMMO3HON MHAEKUMEN.

Matepuansi n metoasl. ObcnenosaHo 102 6epemeHHbIx. [poBeneHa ynbTpasByKkoBas ANarHOCTVKa COCTOSHUS PETOMNTaLEHTapHOMo
KOMMeKca, MaTO4YHO-MIIaLeHTapHOro, MIOLOBO-NNALEHTAPHOM KPOBOODpALLEHNS METOLOM Aonnneporpadum.

Pesynbrathl. Y XeHWWH C NepeHecéHHO BO BpeMst GEPEMEHHOCTI UM UMEIOLLECA TPUNNO3HOI MHdeKumel B | TpumecTpe
noKanbHbIA rUnepToHyc BoisiBneH y 60,8 %, YacTniHas otcrionka xopuoHa — Y 7,8 %, nokanusaumst NoaoBOro LA B HUKHUX
otgenax matkv —y 48,0 %. Bo Il TpumecTpe obLwnii runepToHyc BhisiBReH B 71,6 % HabntoaeHuit, Hu3kas nnaueHTaums — B 58,8 %,
nnaueHTapHas auceyHkums — B 100 %, npexxaeBpeMeHHoe co3peBaHie naueHTbl — B 43,1 %, runotpodus, rmnepTpodust naweHTb
- B 54,9 %; 41,2 %, mHoroeoaye — B 32,4 %, manoeoaye — B 16,7 %, YacTuyHas oTcroika nnaueHTbl — B 24,5 %, yrposa nosgHero
BblkuAblwa — B 31,4 %, yrpo3a npexaespeMenHbIx pofos — B 36,3 %, CvHAPOM 3aaepku pocta nnoaa — B 52,9 %. B Il Tpumectpe
00LLMiA TMNEPTOHYC BbISIBNEH B 72,5 % HabntogeHuiA, YacTniHas oTcrnovika nnaueHTbl — B 27,5 %, Huskas nnaueHTtauus — 8 48,0 %,
nnaueHTapHas aucyHkums — B 100 %, npexaeBpemMeHHOe Co3peBaHne NnaLleHTbl 1 rTMnoTpodms nnaveHTsl — B 45,1 % n 56,9 %,
runepTpodust — B 44,1 %, MHorooaue — B 37,3 %, manosoane — B 17,6 %, CUHApOM 3aaepxku pocTa nnofa — B 59,8 %. HapyLueHve
MaTOYHO-NMNAaLEHTapHOTO KpoBoOGpaLLeHUs AuarHocTupoBaHo y 52,9 %, nnogoso-nnaveHTapHoro kposoobpatleHus — y 70,6 %,
ocTpbliA guctpecc nnoga —y 29,4 %, xpoHudeckuii guctpecc nnoga —y 70,6 %.

BbiBoabl. YnbTpaseykoBoe MccriefoBaHne deTonnaleHTapHoro koMnnekca y 6epeMeHHbIX ¢ nepeHecéHHo Bo Bpemst 6epe-
MEHHOCTU MM UMEIOLLIENCS MPUNMO3HOI MHCeKUMelt nokasano, YTo TedeHue 6epeMeHHOCTI CONPOBOXAAETCS BbICOKOH YaCTOTOMN
aKyLUEPCKUX M NepuHaTasnbHbIX OCIIOKHEHWI 1 NO3BONSET CBOEBPEMEHHO BbISIBUTL HAMYME Yrpo3bl UX Pa3BUTKS.

Hemodynamic abnormalities of feto-placental complex in influenza virus infection
L. R. Nikogosyan, V. P. Mishchenko, 1. V. Rudenko, V. K. Likhachov

The aim of the work was to carry out of ultrasound examination of a feto-placental complex in pregnant women who were infected
with influenza or infected with influenza at the time of examination.

Materials and Methods. 102 pregnant women were examined. Ultrasound diagnostics of a feto-placental complex, utero-placental,
feto-placental blood circulation state has been done by the method dopplerography.

Results. In the first trimester the local hypertonia was revealed in 60.8 % of pregnant women, partial detachment of chorion — in
7.8 %, ovum localization in the bottom departments of uterus — in 48.0 %. In second trimester the general hypertonia was revealed
in 71.6 % of monitoring, low placentation — in 58.8 %, placental dysfunction —in 100 %, premature maturation of placenta—in 43.1 %,
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hypotrophy and hypertrophy of placenta — in 54.9 % and 41.2 % respectively; hydramnion and oligoamnios —in 32.4 % and 16.7 %
respectively, partial placental abruption — in 24.5 %, risk of late-term abortion — in 31.4 %, threat of preterm birth —in 36.3 %, fetal
growth retardation syndrome —in 52.9 %. In the third trimester the general hypertonia was revealed in 72.5 % of monitoring, partial
placental abruption —in 27.5 %, low placentation —in 48.0 %, placental dysfunction —in 100 %, premature maturation of placenta and
hypotrophy of placenta — in 45.1 % and 56.9 % respectively, hypertrophy of placenta — in 44.1 %, hydramnion and oligoamnios — in
37.3% and 17.6 %, fetal growth retardation syndrome — in 59.8 %. Disturbance of utero-placental blood circulation was diagnosed
in 52.9 % of cases, feto-placental blood circulation — in 70.6 %, acute fetal distress — in 29.4 %, chronic fetal distress — in 70.6 %.

Conclusions. Ultrasound examination of feto-placental complex in pregnant women who were infected with influenza or infected with
influenza at the time of examination has shown that the pregnancy was accompanied by high frequency of obstetric and perinatal
complications. This method permits to reveal the risk of complications development timely.

Cepeq NpUYMH MaTEPUHCLKOI CMEPTHOCTI Bif eKcTpareHi-
TanbHOI naTonorii nepLe MicLie nocigatoTb iHdekLii (36,3 %).
HainbinbLua 3axBOptoBaHICTb | CMEPTHICTL BariTHUX CroCTe-
piracTbcs B nepiog naHaemin rpuny. Mig yac enipemii xsopie
30-40 % Hacenenns [1,2]. BariTHi HanbinbL Bpasnuei 4o
iHchekuiin, 0coBnMBO O rpumy, B OCTaHHI MicsLi BariTHOCTI
Ta HanepegogHi nonoris. HeaBaxatoum Ha Te, WO BariTHi
CTaHoBnATh Tinbkn 1-2 % Big 3aranbHoi monynsuii, nig
yac nangemii Kanigoprinicekoro rpuny (H1IN1) y 2009 p.
nuTOMa Bara BariTHUX, siki Oynu LwnuTanisosaHi 4o crajio-
Hapi, cTaHoBuna mainke 10 %, 3 HUX 57 % — y TpeTbomy
Tpumectpi (Clinical aspects of Pandemic 2009 Influenza A
(H1N1) virus infection/ Writing Committee of the Consultation
on Clinical aspects of Pandemic (H1N1) 2009 Influenza).
g yac rpunosHoi iHdekuii nopyLLyoTLCS YHKLT iIMyHHOI,
€HOOKPWHHOT CUCTEM, aKTUBYHOTLCS XPOHIYHI 3aXBOPIOBAHHS.
Came TOMy Yy BariTHMX YacTille CrocTepiraloTbCs BaxkKi Ta
ycKknagHeHi oopmu rpuny.

BionoriyHi BnacT1BoCTi BipyCy rpuny, Hanpuknag, 1oro
€eniTenioTponHicTb, 3yMOBMOKTL 0cOBNMBOCTI Aii Bipycy:
nepeBaxHe YpaxeHHs Crn3oBoi 060MOHKW Tpaxei Ta BpoH-
XiB. TOKCMHU, LLIO BMAINSIOTHCS BiPYCOM rpuMy, HE TiMbKu
BUKIUKAKTb KIiHIYHY KapTWUHY 3aXBOPIOBAHHS B Matepi
(IHTOKCUKALIMHUIA CUHAPOM, FiNEePTEPMItO), @ i NPOHUKAKOTb
yepes NnaLeHTy B c1cTeMy KpoBoobiry nnoga. Y BariTHux ne-
peaaBaHHs Bipycy rpuny BinbyBaeTbCs Sk MOBITPSHO-Kpane-
NbHUM, TaK | TPaHCMNALEHTapHUM LWrsixamu [2]. Y naToreHesi
rpuny LeHTparibHe MicLe NociaatoTb LMPKYMSTOPHI po3naau,
LLIO NOB'sA3aHi 3 TOKCUHEMIEH0. 36iNbLLEHHS MPOHUKHOCTI Ka-
MiNSPIB, 3HWKEHHS CYOUHHOI PE3NCTEHTHOCTI, MiABULLEHHS
NamMKoCTi CTatoTb MOPOMOriYHOK OCHOBOIO reMopariyHnX
nposigiB rpuny [3].

Bnnus Bipycy rpuny Ha nnig 3Ha4HOKO MIpOI0 3anexuTb
BiQ TPUMeECTPY BariTHOCTI, B ikoMy Bifbynocst iHikyBaHHs
matepi. Y nepLiomy TpUMeCTpi BifbyBaeTbCs nepeBaxHe
nopyLUeHHsl hopMyBaHHSI OpraHiB i cuctem, ocobnmeo
HepBOBOI cuctemu, abo HaBiTb BHYTPILLHLOYTPOBHa 3aru-
6enb nnoga. Y TpeTboMy TPUMECTPI BariTHOCT BipyC rpuny
HanJacTilLie BUKNKae HEAOCTATHICTb KPOBOOBIry y nnaLeHTi
— nnaueHTapHy AucyHKLUito. MopyLieHHs MaTkoBo-nna-
LleHTapHOro Ta heTonnaLeHTapHoro KpoBoobiry nig yac
iHChikoBaHOCTI BipYCOM rpumny € MPUYMHOKO XPOHIYHOI FiMOKCIi
nnoaa, cuHapomy 3atpumki pocty nnoga (C3PIM), auctpecy
nnoga, npeeknamncii, 3arpo3n nepepuBaHHsa BariTHOCTI
Ta nepegyacHWX nonoris, aHomarnii po3BuTKy Ta NpUKpin-
NEHHSA NNALEHTK, HGEKUiINHO-3anasnibHNX YCKNagHeHb 3
6oky martepi Ta nnoaa [4-6]. 3MiHM MaTkoBO-NNaLeHTapHoI
nepdysii xapakTepuayTbCs 3HKEHHSIM NPUTOKY KPOBi B
MiKBOPCUHYACTUI MPOCTIP, CMOBINbHEHHAM KPOBOTOKY B
HbOMY, 3aTPUMKOIO BIATOKY KPOBI Ta MMM, NiABULLEHHAM
B'SI3KOCTi KpoBi [2,4,5].
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IHikyBaHHs heTonnaveHTapHoro komnnekcy (PriK)
CYMPOBOMKYETLCSA reMOAUHaMIYHMK po3nagami B cucTe-
Mi MaTKOBMX apTepiii, 0COONMBO Ha CTOPOHI NnaveHTauji.
LIMpKynsiTopHi nopyLUEHHS BUKINKAKOTb AUCTPOMIYHI 3MiHM
y NnaueHTi: HepiBHOMIPHWA PO3BUTOK AOMbOK, MHOXUHHI
inyBarti BOrHuLLa Ha MaTepUHCHKiV MOBEpXHi abo y BOPCUH-
4acToMy XOpiOHi, APiBHi kanbLmdikaTy, AMCTPODIYHI 3MiHK
€eniTenito aMHIOHY Ta NOLUMPEHUA aunaodinbHUA HEKPOS,
[EeCTPYKLit0 CYAUHHWX CTIHOK, iHTepcTULianbHe 3ananeHHs
[7,8]. DecTpykTvBHI 3MiHM B cyanHax 6asanbHoi MacTuHKK,
abo 6asanbHUn feuunayiT, xapakTepuaylTbCs nepusa-
CKYNSPHUMU iH(INbTpaTamm, HabpsiKaHHAM EHAOTENILO,
[e3opraHisaLjeto BONOKOH CTpomu [4]. Y cyauHax BOPCUH
BifOyBa€eTbCS HAOpPsiKaHHS Ta 3MyLLyBaHHS eHZoTenioun-
TiB, NponichepaLis nepuumTie, ANCTPOIYHI 3MiHM CTIHOK. Y
MepVBE3VKYMAPHOMY NPOCTOPI HAKOMMYYHOTLCS TiCTIOLMUTY,
makpodaru, knituHu Kawwenka—-Todbayepa (KKI). Y crpomi
BOPCUH i MbXBOPCUHYACTOMY NPOCTOPI BUSBNSAIOTH KPOBOBY-
NWBM Ha TNi NAPETUYHOIO PO3LUMPEHHS Kaninsapis [7].

Y BariTHUX i3 nepeHeceHoto Nig Yac BariTHoCTi abo Ha-
SIBHOO PUMO3HOIO iH(DEKLIIE YNbTPa3ByKOBe AOCHIMKEHHS
O®IK aae MOXMMBICTL CBOEYACHO BUSBUTY O3HAKM 3arpoant
PO3BUTKY aKyLLEPCbKUX i NepuHaTanbHUX YCKNagHeHb,
06rpyHTyBaTh 3 NO3MLIiII Cy4acHOro akyLlepcTea eTionaro-
reHeTUYHY Tepanito Ta NPoiNakTHKy LMX CTaHiB.

MeTta po6otu

3AiNCHUTY yNbTpa3BykoBe AOCTILKEHHs beTonnavleHTap-
HOTO KOMMIIEKCY Ta BUSIBUTW YACTOTY MATOMOMYHMX 3MiH Y
BariTHKX i3 NepeHeceHoo Nif Yac BariTHOCTi abo HasiBHOW
rPUMNO3HOI0 HAEKLIED.

Martepianu i MeToAH AOCAIAKEHHA

3pilicH1NM OLIHIOBaHHS AaHWX YNTPa3ByKOBOTO AOCTMKEH-
Hs ®IK'y 102 BariTHWX i3 nepeHeceHoto nig Yac BariTHOCTi
ab0 HasBHOIO rPUMO3HOIO iH(DEKLLEID.

YnbTpa3BykoBy giarHoctuky ctany ®MK y guHamiui
CrOCTEepEEHHS BUKOHYBanu anapatom Y3[. IMokasHuku
nnaueHTorpadii Ta nnaueHTOMETpIl OLiHIOBanNM 3rigHo 3
knacudikauieto P. A. Grannum i B. M. lemngosa.

CTaH MaTKoBO-NMaLeHTapHOrO KPOBOTOKY Y BariTHNX
OLiHIOBaNM 3a NOKa3H1KaMm1 reMoauHaMiky B 060X MaTKOBIX
apTepisix, NMOAOBO-NMALEHTAPHOTO KPOBOTOKY — LLMISIXOM
peecTpaLyii KpUBYIX LUBWUAKOCTi KPOBOTOKY B apTepii NynoBUHM
MeToAoM gonneporpadii, NoKasHUKkKM KO OLiHIOBany 3a
knacudikauieto B. M. Ceposa Ta cnisasT., 1989. BusHauanm
CMCTOMIYHY LWBMAKICTb KPOBOTOKY (C), KiHLIEBY AiacToniuHy
wemakictb ([), po3paxoByBanu cucToro-4iacToniyHe cnis-
BigHoweHHs (C/0), IP —inoexc peauctentHocTi (IP=(C-0)/C,
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ae C — MakcumanbHa CUCTOMIYHA LUBUAKICTb KPOBOTOKY, [
— KiHLieBa AiacToniyHa LUBMAKICTb KDOBOTOKY ), MyrnbCaLliiHuiA
iHoekc (M= (C-A)M, e M — cepenHs LWBMAKICTb KDOBOTOKY ).

CratucTuyHe onpaLioBaHHs 34iiCHUNM 3@ AOMOMOrOH
naketa nporpam Statistica 6.0 (StatSoft Inc., CLLA). AHani3
napameTpiB OO0 HOPMarbHOCTI Po3noainy BUKOHaNM 3a
Tectom LLianipo-Yinka. OnncoBy CTaTMCTUKY ANS KINbKICHNX
MOKa3HWKIB NPeCTaBNANM y BUMSAi cepeHbOro apudme-
TWUYHOTO Ta CTaHAAPTHOI Noxubkn cepeaHsoi — M+m, a 3a
YMOB pO3roziny, BiAMIHHOIO Bif, HOPMasbHOro, — Y BUMAAI
MefiiaHu Ta MiXksapTMnbHOro poamaxy Me (Q,.—Q,,). Akic-
Hi MokasHWKy HagaHi y BUrnaai abConTHOI KiNbKOCTi Ta
npoueHTiB. INOpPIBHAHHA AKICHUX MOKAa3HWKIB 34iNCHI0BaNM
3a kpuTepiem X2. Yci ctatucTuyHi Tectn Bynu ABoGiuHUMM,
3HauyLLMM BBaxany pieHb p<0,05.

Pe3ynbTaTi Ta iX 06roBOpeHHs

[aHi ynetpaseykoBoro obctexenHst ®I1K HaBeneHi B mab-
nuui 1.

HasiBHICTIO TPaH3MTOPHOIO TiNEPTOHYCY MaTkW B YCiX
BariTHIX XxapaKTepu3yBascs | TPUMECTP, NPy LibOMY fokarb-
HWA rinepToHyc BusBNeHn y 60,8 % Bunagkis. YacTkose
BifLLIAPYBaHHS XOPiOHy BigaHaveHo B 7,8 % Bunapkis i3
riokanisaLjieto NnogoBOro ML B HKHIX Bigdinax matku
y 48,0 %. 3arpo3a nepepwvBanHs BaritHocTi (3M1B) y | Tpu-
mecTpi cTaHoBMUNa 17,6 % BUMaZKIB | MOXeE MaTh NOSICHEHHS
3 NO3ML OLiHIOBAHHS MOXIUBIX NATOrEHETUYHUX MEXaHI3-
MiB PO3BUTKY aKyLLEPCbKO-NEPUHATANbHYX YCKITaaHEHb MpK
iHCDiKyBaHHi opraHi3my BariTHOI BipycoM rpuny.

Y Il TpUMecCTpi TPaH3UTOPHUI FiNEpPTOHYC MaTkW Cno-
crepirarm y 100 % BariTHUX 3 HasiBHOK abo NepeHeceHo
TPUNO3HOI0 iHEPEKLi€elo, NpY LibOMY 3aranbHWA TinepToHyC
BusBNeHun y 71,6 % cnoctepexeHb, a NokanbHUIA rinepTo-
HyC —Y 28,4 % BariTHVX i BUSIBNSIBCS NEPEBaXKHO N0 NEpeHin
CTiHUi MaTKw i B 30Hi nokanisavii nnaueHtn — 82,8 % sunag-
kiB. H3bka nnaveHTauis ctaHoBwna 58,8 %, L0 xapakTepHO
ANA Liel kaTeropii BariTHUX.

3a panvmn Y3[, nnaueHTapHa aucdyHkuis y Il Tpu-
mecTpi giarHocToBaHa y 100 % BariTHUX i xapakTepuayBa-
nacs nepefyacHum Ao3pisaHHaM nnaueHTv y 44 (43,1 %)
BWNagkax Ha Tni rinotpodii, rineptpodii nnaveHT (54,9 %;
41,2%), L0 MOXHa MOSICHATM CTyNeHeM 3MiH B OpraHiami
BariTHWX, ki XBOPItOTb Ha rpun. [1ns BariTHUX, SKi iHikoBaHi
BIpYCOM rpuny, xapakTepHO 03Hakoto Byno GaratoBoaas
K NposiB aMHioHITY — 33 (32,4 %). MopyLLeHHs KinbKocTi
HaBKOMOMNMIAHWX BOZ Y BUMSAI ManoBoaas BusBneHi y 17
(16,7 %) BariTHUX. Taki 3MiHW y MNaLEHTI NOSICHIOBaNM po3-
BWTOK 4aCTKOBOTO BifLapyBaHHs nnaueHTu y 25 (24,5 %)
CMOCTEPEXEHHSX, 3arpo3un Mi3HbOr0 BUKMAHS B TEPMiHi
18-22 TwxHiB — y 32 (31,4 %), 3arpo3u nepegyacHux no-
norie y TepMiH 22—24 TwxHi — y 37 (36,3 %) BignosigHo Ta
CynpoBOmKyBanuch cuHapomom 3Py 52,9 %.

TpaHautopHuii rineptoHyc Tina matku y 100 % cynpo-
BOAKyBaB nepebir BariTHOCTI B YCiX xiHOK y |II TpumecTpi.
3aranbHuii xapakTep BiH HOcUB Y 72,5 % crniocTepeskeHb, J1o-
kanbHun —y 27,5 % 3 nokanisavjieto Ha NepeHil CTiHL MaTku
-y 92,9 % Bunagkis. [iNepToHyc MaTKu KNiHiYHO NPOSIBNSBCS
03HaKaMW YacTKOBOrO BiALlapyBaHHs nnaueHTn y 27,5 %,
HU3bKOI NnaveHTauii — y 48,0 % Bunazakis BignoBiaHO.

3a gaHumm Y3[], nepeayacHe [03piBaHHSA MaLeHTy,
rinepTpodist abo rinoTpodis NNaLeHTW Po3LiHIOBaNMCh HaMK
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Tabnuus 1. Pe3ynsrati ynsTpa3BykoBOro AOCHIMKEHHS (heTonnaLleHTapHoro

KOMMIEKCY Y BariTHUX, ki iHgikoBaHi Bipycom rpuny, n=102.

Matonoriyni Y3[1 03Haku nopylueHb | pumectp |l tpumectp |l TpumecTp
dheTonnaLeHTapHOro KOMNIeKcy
A6c. % A6c. % A6c. %

3aranbHuii rinepToHyC MaTki 40 392 73 716 74 72,5
TlokanbHwIA rinepToHyC MaTKu: 62 60,8 29 284 28 275

nepeaHboi CTIHKK - - 24 828 26 92,9

3a[HbOI CTiHKU - - 3 10,3 2 71

[IHa MaTku - - 2 6,9 - -
YacTkoBe BifLLapyBaHHs XOPiOHY 8 78 - - - -
JlokaniaaLjis nnoaoBoro LS B HWXHIX Bigainax Matku 49 480 - - - -
YacTkose BialLapyBaHHs NnaLeHTn - - 25 245 28 275
Husbka nnaveHTauis - - 60 588 49 48,0
lMnaueHTapHa ANChYHKLis - - 102 100 102 100
NepepyacHe [o3piBaHHS NNaLEHTH - - 44 431 46 451
linotpodpist nnaueHTn - - 56 549 58 56,9
Tineptpodpis nnaueHTn - - 42 412 45 441
Baratoeoaasa - - 33 324 38 37,3
Manosoaas - - 17 16,7 18 17,6
C3PN - - 54 529 61 59,8

Ak o3Haku N[ y BariTHKX, AKi iHikoBaHi Bipycom rpuny,
kotpa aiarHoctoBaHa y Il Tpumectpi'y 100 %. MNepenyacHe
[103piBaHHSA NMaLleHTH Ta rinoTpodis NnaueHTH AiarHocTo-
BaHi y 45,1 % i 56,9 % Bunapkis BignoBigHo, rineptpodis —
44.1%.

Y 56 (54,9 %) BariTHNX i3 rpUNO3HOIO iHCeKLieto BUSBNe-
Ha maTornoria KinbkocTi HaBKOMONMiAHWUX Bod: GaratoBoaas
(37,3 %), manosonas (17,6 %). MnavueHTapHa AUCYHKLIS 3
6oky nnoaa nposieunack cuHapomom 3PNy 59,8 % Bunaakis.

lMopyLueHHs MaTKOBO-NIALEHTApPHOrO KPOBOTOKY, SKe
30e6inbLUIOr0 3anexnTb Bif reMOAVHAMIYHIX 3MiH Y cUCTEMi
MaTKOBMX apTepiit, AjarHocToBaHo y 54 (52,9 %) BariTHuX i
XapaKTepu3yBarioch BipOriaHUM 30iMbLUEHHSIM iHOEKCY pesuc-
TEHTHOCTI KPOBOTOKY B MATKOBIl1 apTepii Ha CTOPOHI nnaLeHTaLji
BHACMAOK 3HKEHHS [1iaCTOM4HOTO KOMMOHEHTA Ta MiABULLIEHHS!
cucTonivHoro B Mexax Bia 0,7 y TepMiH 16—18 TuxHiB BariTHOCTI
10 0,57 —y TepmiHi 3140 TVDKHIB LLOAO HOPMM.

MopyLweHHs NNofoBO-NaLeHTapHOr0 KPOBOTOKY Y
BMIMSAI NaTONOriYHOI KPMBOI LUBUAKOCTI KOOBOTOKY B apTepii
MyNOBWHM XapaKTePK3yBanoch 3HKEHHAM KiHLEBOI AjacTo-
NiYHOT LWBMAKOCTI KPOBOTOKY, MiABULLEHHAM NEpUtEPUIHOTO
CYOMHHOrO OMopy MiOAOBOI YACTUHU MAALEHTM, MPO Lo
CBiAYMno 36inbLueHHs [0 4,0 iHAeKCY CYANHHOI pe3ncTeHT-
HOCTi BuLLe HopmaTuBHUX (N=2,6).

[MaTonoriYHni TMN NIOLOBO-NMALEHTapPHOr0 KPOBOTO-
Ky B TOMY Y/ iHLLIOMY BUMMISG, B TOMY Y iHLLOMY CTYMeHi
BMpa3HOCTi ByB xapakTepHum y 72 (70,6 %) BariTHuUX, sk
iHdpikoBaHi BipyCOM rpury.

lNopyLUEeHHs MaTKOBO-NNaLEHTapHOro Ta NiofoBo-nna-
LIEHTapHOrO KPOBOTOKY 3a HAsIBHOCTI Py CyMpPOBOMKYBa-
NACb PO3BMTKOM FOCTPOTO YK XPOHIYHOrO AWUCTPECY nnoda
y 30 (29,4 %) T1a 72 (70,6 %) BMnNagkax BignosigHo, LU0
CcBiguUTL Npo rmbuHy 3miH ®IK nig yac uiei natonorii.
HasBHICTb rocTporo AMCTPecy Nnoaa BuMarana ypreHTHoro
PO3POIKEHHS LLIMAXOM KECAPEBOTO PO3TUHY.

BucHoBKHM

1. MNepebir BariTHOCTI Npu iH(iIKyBaHHI BipycoMm rpuny
CYNPOBOMYETHCS BUCOKOH HaCTOTOIO aKyLLEPCHKNX | nepu-
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HaTarbHWX YCKNaaHEHb, B OCHOBI SIKUX — LIUPKYNSITOPHI po3-
nagm y ceTonnaveHTapHoMy KOMMIEKC, Lo 3aebinbLuoro
3anexarb Bif TSXKOCTi KNiHIYHUX NPOsiBIB rpuny.

2. HanbinbLui 3a 4acToTOK Ta 3arpo300 aKyLEepChki
Ta nepuHaTanbHi YCKMagHEHHs Yy BariTHUX, ki iHgikoBaHi
BipycoMm rpuny, peectpytotbcsi y Il TpumecTpi: 3aranbHui
rinepToHyc —y 72,5 %, 4acTkoBe BifLLapyBaHHs NnaLeHT
-y 27,5%, Hn3bka nnaueHTayis — y 48,0 %, nnaueHTapHa
amcyHkuis —y 100 %, nepeayacHe 4o3piBaHHS NNaLeHT
- B 45,1 %, rinotpocpis nnaueHTn —y 56,9 %, rineptpodis
nnaueHT — B 44,1 %, 6aratoBopas —y 37,3 %, MmanoBoaas
— B 17,6 %, cuHapom 3aTpumku pocTy nnoga — Yy 59,8 %,
MOpYLLIEHHs MaTKOBO-NMaLEHTapHOro KPOBOTOKY — Y 52,9 %,
MnogoBO-NaLeHTapHoro kpoBoToky — B 70,6 %, roctpuit
pmctpec nnopa — y 29,4 %, XpoHiYHWiA AMcTpec nnoja — B
70,6 %.

3. YnbTpasBykoBe OOCTIMKEHHS (heTonnaLeHTapHOro
KOMMNEKCY Yy BariTHWX i3 MepeHeCeHo nig vac BariTHOCTI
abo HasIBHO rPMMO3HOH IHADEKLIEID AaE 3MOTy CBOEYACHO
[iarHoCTyBaTh 3arpo3y PO3BUTKY aKyLIEPCbKWX i nepuHa-
TanbHWX yCKINaaHeHb Ta 00rpyHTYBaTK 3 NO3NLN Cy4acHOro
aKyLlepcTBa eTionaToreHeTUYHO Tepanito Ta NpodinakTuky
LMX CTaHiB.

MepcnekTMBM noganbLWKUX JOCHIAKEHb CNIPAMOBaHI
Ha NPOrHO3yBaHHs PO3BMTKY aKyLLEPCHKUX | NepUHaTanbHUX
YCKIagHeHb Y XiHOK, Siki iH(ikoBaHi BipyCOM rpuny.
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BmicT i 6anaHC eceHuiaAbHUX MIKpOEAeMEHTIB Y NAALLEHTi B Pi3Hi TepMiHu

rectaLiMHoro npouecy

l. I. lkonbHa?, I. B. TapacoBa?, B. B. Mapkesuu?, B. O. MetpalueHko?, M. 1. 3aropoaHin?,

0. B. lopaienko?

1CyMCbKMI1 AepXaBHUI yHiBepCUTET, MEAMUHMIA IHCTUTYT, YKpaiHa, 2HallioHaAbHa MeAMYHa akaaeMist NiCASAMIAOMHOI ocBiTH iMeHi . A. LLynuka,

M. KuiB, YkpaiHa

®yHKUiOHaMNbHUIA CTaH NnaLeHTw, Wo 3abeaneyye nig NOXMBHUMI PEYOBMHAMM, BidirpaE BaXrnBy Pofb Y HEBUHOLLYBAHHI BariTHOCTI.

Meta po6oTu — focnianTy BMICT | 6anaHc eceHujanbHux MikpoenemeHTie (Fe, Cu, Co, Zn, Mg, Mn) y nnaueHTi B pisHi TepmiHm
recTawiHoro npoLecy.

Marepianu Ta meToau. Breuenui BmicT i BanaHc eceHuianbHux MikpoenemenTis (Fe, Cu, Co, Zn, Mg, Mn) y nnaueHTi 52 xiHoK,
SIKi HAPOZWIW B Pi3Hi TEPMiHM recTaLifnHOro NpoLecy. YMICT MikpoenemeHTIB AoCigpKyBanu 3a JOMoMOrow atoMHo-abcopbuinHoro
cnektpocpotometpa C-115 MI.

Pesynerati. BctaHoBneHi cepeaHi NokasHUKM BMICTY Ta CiBBIAHOLIEHb €CeHLjanbHUX MIKpOeneMeHTIB y MiaLeHTi XKiHOK, sKi
Hapoamnu B TepMiH rectauji 24-28, 29-31, 32-36 ta 3741 TvxaeHb.

BucHoBkwu. MMig yac rectauii y nnaueHTi BigbyBanuch iHTEHCHBHI NPOLLECH HAKOMMYEHHS Ta TPAHCMOPTY eCeHLianbHUX Mikpoene-
MeHTIB. BinaHaueHo, wo emict Fe, Cu Ta Zn 36inbLuyBaBcs nig Yac rectauii Ta JocsraB MakcuManbHUX 3HadeHb Ha 29-31 recta-
LiiHoMy TvkHi. MokasHukm BMICTY Mn gocsranu nikooro 3HaveHHst y 32—-36 TvxHiB. Moka3Huky piBHst Co y nnaveHTi 3 BUXigHoro
piBHS y 24—28 recTalliiHnX TUXHIB MOCTYNOBO 36iMNbLUyBanMCcs 0 3aBEPLUANbHOIO eTany BHYTPILLHLOYTPOOHOMO po3BUTKY, a Mg,
HaBMaku, 3MeHLuyBanucs. Kpim Toro, SOCHimKeHi NOKa3HUKK CMiBBIAHOLEHHS eCeHLianbHUX MIKPOENEMEHTIB y NnaLeHTi, KoTpi no-
kasanu, wo B napax Fe/Co, Cu/Co, Zn/Mn Ta Mg/Mn Bia3Ha4anock BiporigHe 3MeHLLEeHHs nokasHukis (p<0,05) 3 24 no 36 TwkaeHb
recTauji, a B napax Fe/Mg, Cu/Zn, Cu/Mg Ta Co/Mg cnocTepiranoch BiporigHe 3BinbLUEHHS NMOKa3HWKIB CMiBBIZHOLLEHHS Mig Yac
recTaLiiHoro npouecy. Takox BCTaHOBMEHa No3uTUBHA kopensuis Mix ymictom Cu ta Mn (rxy=0,5732, p<0,05) Ha 24-28 TuxHsAX
rectauii, Mg i Mn (rxy=0,5855, p<0,05) Ha 32-36 TuxHsx, Mg i Mn Ha 29-31 TxHsx (rxy=0,8272, p<0,01) Ta Zn i Mn Ha 32-36
recTauinHux TvxHsix (rxy =0,8097, p<0,05). OTxe, 0cO6NMBOCTI TPAHCMOPTYBaHHS Ta AEMOHYBaHHS €CEHLianbHUX MIKPOENeMEHTIB
Hagani noTpebyioTb AOCHIMKEHD.

CoaepxaHue U 6anaHC 3CCEHLMAAbHBIX MUKPO3AEMEHTOB B NAALEHTE Ha PasHbiX CPoKax
recTauMoHHOro npouecca

W. U. WkonbHas, U. B. Tapacosa, B. B. MapkeBuuy, B. A. MetpalueHko, H. . 3aropoanuii, E. B. TopaneHko

(DyHKLlMOHaJ'IbHoe COCTOAHME nnaLeHTbl, KoTopasa obecneymBaeT nnoa nuTaTenbHbIMW BELLECTBAMM, urpaet BaXkHyto porb B He-
BblHaLLMBaHUA 6epeMeHHOCTVI.

Lienb paboTbl — 1ccnegoBath cogepkanune u 6anaHc acceHumansHbIX MukpoanemerTos (Fe, Cu, Co, Zn, Mg, Mn) B nnaveHTe B
pasHble CPOKM reCTaLMOHHOTO npoLecca.

Marepuans! u MmeToapbl. /13y4eHo copepkanue 1 6anaHc acceHumarnbHbix MukpoanemerTos (Fe, Cu, Co, Zn, Mg, Mn) B nnaueHTe
52 EHLUWH, POAMBLUMX B pasHble CPOKW recTaumoHHOro npouecca. CopepxaHne MUKPO3NIEMEHTOB UCCRENOoBany ¢ NOMOLLBH
aTtomHo-abcopbumoHHoro cnektpogotometpa C-115 ML

Pesynktathbl. YCTaHOBNEHbI CpeaHNe nokasaTeny CoaepaHus U COOTHOLLEHUI 3CCEHLManbHbIX MUKPOSNEMEHTOB B MnaLeHTe
KEHLLMH, POAMBLLIMX B CPOK rectaumuun 24-28, 29-31, 32-36 n 3741 Hepens.

BbiBoabl. B xoae rectauuu B nnaLeHTe NpOMCXOANIN MHTEHCUBHBIE MPOLIECCHI HAKOMMEHUS U TPAHCMOPTa 3CCEHLManbHbIX MU-
kpoanemeHToB. OTMeYeHo, 4To coaepanue Fe, Cu u Zn yBenuumnBanoch B X0A4e recTalym 1 JOCTUrano MakcuMarnbHbIX 3Ha4eHNi
Ha 29-31 Hegene rectauuu. Mokasatenu cogepxanns Mn gocTuranu nMKoBoro 3HaueHust K 32—-36 Hepene. MNokasatenu ypoBHs
Co B nnaLeHTe 13 UCXOQHOrO YPOBHSA B 24—28 Hefenb NOCTENEHHO YBENWYMBANUCH K 3aBepLUatoLLeMy aTany BHYTPUYTPOGHOTO
pa3suTus, a Mg, Haob0opoT, ymeHbLLanu1ck. Kpome Toro, uccrenoBaHbl MokasaTenii COOTHOLLEHWI 3CCEHLMaNbHbIX M KPOANEMEHTOB
B NMaLeHTe, KOTopble nokasanu, 4to B napax Fe/Co, Cu/Co, Zn/Mn n Mg/Mn oTmMedanoch 4OCTOBEPHOE YMEHbLLIEHWE NOKa3aTenen
(p<0,05) ¢ 24 no 36 Hepento recTauuw, a B napax Fe/Mg, Cu/Zn, Cu/Mg n Co/Mg Habntoganock JOCTOBEPHOE YBENUYEHWEe NoKa-
3aTenei COOTHOLLEHWS! B XOZE FeCTaLMOHHOIO npoLecca. Takke yCTaHOBMNEHa NONOXUTENbHAS KOPPENSALMS MEXIY COLEpPaHUEM
Cu 1 Mn (rxy=0,5732, p<0,05) B 24-28 Hepenb rectaumu, Mg n Mn (rxy=0,5855, p<0,05) B 32-36 Hegenb, Mg 1 Mn B 29-31
Hegento (rxy=0,8272, p<0,01) u Zn n Mn B 32-36 Hepenb rectaumm (rxy=0,8097, p<0,05). Utak, ocobeHHOCTH TpaHcnopTa
[ENOHNPOBaHWS 3CCEHLMarbHbIX MAKPOINEMEHTOB TPeOYHOT AanbHENLLMX UCCTEA0BaHMIA.

Content and balance of trace elements in placenta on different stages of gestation

I. I. Shkolna, I. V. Tarasova, V. V. Markevych, V. 0. Petrashenko, M. P. Zagorodhnii, O. V. Hordienko

Functional status of placenta, which provides nutrients to the fetus, plays an important role in miscarriage.
The aim: to investigate content and balance of trace elements (Fe, Cu, Co, Zn, Mg, Mn) in placenta in different terms of gestation.
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Materials and methods. We studied content and balance of essential trace elements (Fe, Cu, Co, Zn, Mg, Mn) in placenta
of 52 women which born babies in different terms of gestation. The content of micronutrients studied using atomic absorption
spectrophotometer C-115 MI.

Results. We established average content and ratio of essential frace elements in placenta of women which born babies on 24-28,
29-31, 32-36 and 37-41 week of gestation.

Conclusions. Intensive processes of accumulation and transport of essential trace elements took place in placenta during gestation.
It was noted that the content of Fe, Cu and Zn was increased during gestation process and reached maximum level on 29-31 week
of gestation. Mn content reached maximum level on 32-36 weeks. Indicators of Co in placenta gradually increased from 24-28
week of gestation and Mg level by contrast reduced. In addition, we investigated the ratio of essential trace elements in placenta,
which showed that in pairs Fe/Co, Cu/Co, Zn/Mn and Mg/Mn we observed a significant decreasing of indicators (p < 0.05) from
24 to 36 week of gestation, and in pairs Fe/Mg, Cu/Zn, Cu/Mg and Co/Mg - significant increasing of indicators during gestational
process. Also we found a positive correlation between Cu and Mn (rxy = 0.5732, p < 0.05) at 24-28 weeks of gestation, Mg and
Mn (rxy = 0.5855, p < 0.05) on 32-36 weeks, Mg and Mn on 29-31 weeks (rxy = 0.8272, p <0.01) and Zn and Mn on 32-36 week
of gestation (rxy = 0.8097, p < 0.05). So, features of transport and deposition of essential trace elements require further research.

Mpobriema HEBMHOLLIYBAHHS 3aNWLIAETLCS OHIEN 3 Hail-
6inblu 3HAYyLLMX y CyyacHii nepuHaTonorii Ta neaiarpii,
amxe Tinbkn y 2010 poui 14,9 MinbioHa AiTen HapoaUNMCH
nepenyacHo, Lo eksiBaneHTHo 11,1 % ycim xuBoHapomxe-
HUM HOBOHAPOKEHUM Y CBITI [1,2].

IMposigHy ponb y nepebiry BariTHOCTI Bigirpae gyHKLj-
OHarbHWUI CTaH NNaLleHTy, a NnaleHTapHa HegoCTaTHICTb
€ OfHIE0 3 NPUYMH NepeaYacH1X nomoris [3].

lMnaueHTa 3abe3nevye nnis NOKMBHUMU PEYOBUHAMY,
30Kpema 1 eceHuianbHAMK MikpoenemeHTamu (Fe, Cu, Co,
Zn, Mg, Mn). BoHu, sk BCTaHOBMEHO, BidirpatoTb BaXIMBy
pOfb Y ¥0oro pocTi Ta po3suTKy [4-6].

[MpaKTNYHO He BUBYEHUMM € NUTaHHS BMICTY Ta GanaH-
Cy BULLEBKa3aHMX eceHuianbHux mikpoenemeHtis (ME) y
MnaLeHTi XIHOK, SKi Hapoaunu AiTen y pisHi TepMiHK recta-
LLiiHOrO MpoLiecy, LU0 pobuTb iX Ha3BUYaRHO akTyarnbHUMK
ANS JOCTIIKEHHS.

MeTta po6oTtu

OocniguTn BmicT i 6anaHc eceHuianbHux ME (Fe, Cu,
Co, Zn, Mg, Mn) y nnaueHTi B pi3Hi TEPMIHW recTaLiiiHoro
npoLecy.

Martepianu i MeTOAU AOCAIAKEHHSA

BviBunnm BMicT i 6anaHc eceHuiansHux ME y nnaueHTi 52
XIHOK, i3 HuX 39 mopoginb Hapogunu nepepyacHo, a 13
maTepiB — 300POBUX JOHOLLEHUX AITEN.

[Mopoainb noginumu Ha rpynu BigNOBIAHO 4O TepMiHy
recravii: )KiHKu, SiKi HapOAMnM B TEpMIH recTavji 24—28 TwxHis
(rpyna 1); matepi, ki Hapogunm y 29-31 TxaeHb rectauii
(rpyna Il); nopoginni, siki Hapoawny aiTeit y 32—36 rectaviiiHi
TvxHi (rpyna 111). Okpemo po3rnsagant XiHoK, ski Hapoaunu
300POBKX AOHOLLEHMX JiTeit y TepMiH rectauii 37—41 Tux-
AeHb (rpyna 1V). Y koxHii rpyni 6yno no 13 nopogins.

CepepHiit recTauiiHuin BiK NpW HapOMKeHHi y rpyni |
cTaHoBuB 26,23+0,43 TwxHs, y |l — 30,62+0,14 TvkHg, y
Il —34,54£0,39 TkHs, y IV — 39,3810,42 TUXHS.

CepepHi nokasHukn macu Tina Ta 3pocTy bynu
995,38+80,82ri37,15+1,27 cmy | rpyni, 1708,46+66,89 r
142,62+0,43cm—y I, 2286,92+115,28 ri45,46+0,53 cm —
y lll, 3468,46+161,731i510,49 cm —y IV rpyni.

3pasku TKaHWHKM NnaueHTV Bpanu 3 ii LeHTparbHoI Ya-
CTUHK. [Ins Br3HaveHHss ME B romoreHaTi KniTiH nnaueHTu
3aCcTOCOBYBasn atoMHO-abcopbLUiiHNiA cnekTpodhoToMETp
C-115 M1, L0 OCHaLLEHWI KOMIM'KOTEPHO NPUCTABKOIO AN
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asTomatunyHoro obpaxoByBaHHs BMicTy ME (HBO «Selmiv,
YkpaiHa).

O6uuncnioBanu cepegHio apudmeTuury (M), cepeaHto
MOMWIKY CepeaHbOi BenuunHmM (m). BusHayanu pospaxyH-
KOBi MOKa3HWKM, @ CaMe: NOKa3HUKM CiBBIBHOLLEHHS eCEH-
uianbHuX ME Ta koedilieHT kopensii ixHboro BmicTy (Rxy)
y NnaueHTi MaTepiB, siki HAPOAUNM B TEPMIH recTauii 2428,
29-31, 32-36 i 37-41 TwxaeHb. Pesynsratv onpadtoBani 3
BUKOPWCTaHHAM nakeTa nporpamu «AtteStat» ans MS Excel.
BusHayanm BiporigHICTb PisHNLI 3 ypaxyBaHHAM KpUTEpito
CrbtogeHTa (t), BBaXkaroum 3a BiporigHy iMOBIPHICTb MOMMITKN
MeHLLe Hix 5% (p<0,05).

Pe3yAbTaTi Ta iX 06roBOpeHHA

Y npoueci BHYTPILUHBOYTPOBHOMO pO3BUTKY BXe Ha 24—28
TWKHI recTauii BinbyBanoch HaKOMMYEHHS NaLeHTo 3anisa
(158,49+18,5 mkr/r) i migi (2,27 £0,3 mkr/r). o 29-31 TuxHs
BMicT umx ME pocsras coro makcumymy (306+55,74 mkr/r
i 2,91+0,24 mkr/r) BignosigHo. Ane go 32-36 Ta ocobnueo
37-41 TXKHS BHYTPILLHLOYTPOBHOrO PO3BUTKY BiAOYBANoCh
yumane 3meHLleHHss Fe ta Cu BiAHOCHO MaKCUMMarbHOM
piBHs (B 1,8 i 3,8 pasa ans 3anisa, y 2,25 i 3,5 pasa ans
migi BignosigHo). OueBMAHO, Lie CBIAYMTL MPO Te, Lo A0
29-31 TwxHS recTauii y nnaueHTi akTVBHO AEMOHYHTLCS L
ME. Micnst 31 TWKHA BHYTPILUHLOYTPOOHOMO PO3BUTKY Bif-
ByBanocs 3Ha4He iXHE 3MEHLLEHHS, LLIO MOB’A3aHO, Ha HalLly
ZYMKY, 3 LUBUAKIM POCTOM | PO3BUTKOM NioAa Ta YaManim
3pocTaHHAM ioro notpebu B Fe Ta Cu.

Xapaktep 3MiH ymicTy eceHuianbHux ME y nna-
LieHTi nig Yac rectauinHoro npouecy npeacTasrieHni
Ha pucyHky 1.

lMopibHy AMHaMiKy MaB xapakTep 3MiH nnaueHTap-
HOrO BMICTY UMHKY. HanBuLLi NOrO 3HAYeHHS 3Haxogmnu
Ha 24-28 Ta 29-31 TwkHi rectayii (90,55+12,56 MKr/r i
101,07 +15,97 mkr/r BignoBigHo). 3 32 TXHSA BHYTPILLHBOYT-
po6HOro Po3BUTKY BiAOYBANOCh IHTEHCUMBHE 3MEHLLEHHS
BMICTY Zn, WO, MOXIIMBO, NOB'AI3aHO 3 NOT0 aKTUBHWUM
BUKOPUCTaHHAM nnogoM. Ymict uboro ME y nnaueHTi
3MeHLLYBaBCS BinbLUe HiX YyTpudi NOPIBHSHO 3 NiKOBUM
3HaYeHHsAM. 3a AaHUMM iHLLIMX JOCAIAHUKIB, pU3nK AediumTy
LIMHKY 30iNbLUy€ETbCS B HEOHOLIEHUX HEMOBAT i B AiTel i3
Marior Macoto Ans rectauiiHoro Biky [7].

[ewo iHWY AvHaMiky MaB nraleHTapHWii yMicT map-
raHUK. IHTEHCVBHE AENOHYBAHHS 0T0 Y NMaLeHTi crnocTe-
piranocs ax o 32—36 TWkHA recTallii, a noTiM BigOyBanoch
iHTEHCMBHE 110r0 3MEHLUEHHS. HanpuKiHLi BariTHOCTI piBeHb
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Puc. 1. Ymict eceHuianbhux ME y nnaueHTi nig Yac rectauiiiHoro npoecy.

Mn 3meHWwwMBCA y 2,3 pasa NOPIBHAHO 3 MaKCMManbHUM
yMiCTOM Ha 32-36 TWXHI.

oo kobankty, TO nig Yac BariTHOCTI BMICT MOro 3po-
cTaBy 4,7 pasa 3 24 no 36 TvkaeHb rectauii. Lie, oveBnaHo,
MOB’s13aHO 3 TUM, Lo noTpeba nnopaa B Co A4S CTaHOBNEHHS
byHKLUii epuTPONOesy Ha paHHix eTanax BHYTPILIHLOYTPOD-
HOrO PO3BUTKY € HaBINbLL 3HAYYLLOH.

YMICT nnaugHTapHOro MarHito Ha 24—28 TuxHi rectauii
6yB 80,31+16,98 Mkr/r, @ NOTIM HEYXMIbHO 3MEHLLYBaBCS
Ta [OCAraB HalHWXYMX 3HAYeHb Ha 3aBepLuanbHOMY eTani
rectauinHoro npouecy (12,22+0,92 mkr/r). IHWi gocnigHkm
TaKOXX BCTAHOBUIM, LLO aKTUBHUIA TPAHCMOPT MarHito Yepes
nraleHTy [0 nnoaa BinbyBaeTbCs nepeaycim y nisHix Tep-
MiHax BariTHoCTi [6)].

Baxnuee 3Ha4yeHHsi B 06MiHi eceHuianbHux ME mae He
TinNbKy ixHiit ymicT, a i 6anaHc (cniBBigHoLLeHHs ). Jocnignnu
cnisBigHoLeHHs B 15 napax ME. BiporigHi 3MiH1 nokasHukiB
3Haxogunu B napax Fe/Co, Fe/Mg, Cu/Co, Cu/Zn, Cu/Mg,
Co/Mg, Zn/Mn, Mg/Mn. Tak, y napax Fe/Co, Cu/Co, Zn/Mn
Ta Mg/Mn Big3Ha4anoch BiporigHe 3MEHLLEHHS MOKa3HMKIB
(p<0,05) i3 24 no 36 TwxaeHb rectauji. Ha npotusary B
napax ME Fe/Mg, Cu/Zn, Cu/Mg Ta Co/Mg cnocTepiranocs
BiporiaHe 306inbLUEHHs! MOKa3HMKIB CRiBBIAHOLIEHHS Mif Yac
rectauinHoro npouecy. Lle osHauae, wo cepeg ME, kotpi
AenoHoBaHi y nnaueHTi, gomiHysanu Fe, Cu, Co ta Mn.

BueHaBegeHe CBIiQUMTb MPO HaA3BMYAHO BUCOKWIA
AVHaMI3M i HanpyXeHiCTb yMiCTy Ta 6anaHcy eceHuianbHNX
ME, Lo moxe CyTTeBO 3MiHIOBATUCh Y pasi PIsHOMAaHITHUX
YPaxeHb MaLeHTU.

JocnigxeHHs nokasHWKiB yMicTy eceHujianbHux ME
BUSIBUNIM NO3WTUBHUI B3aEMO3B’5I30K y napax Cu-Mn
(rxy=0,5732, p<0,05) Ha 24-28 TwkHax rectauii, Mg-Mn
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(rxy=0,5855, p<0,05) Ha 32-36 TWBKHAX BHYTPILUHbO-
YTPoBHOro po3suTKy Ta B napax Mg-Mn Ha 29-31 TkHAX
(rxy=0,8272, p<0,01) Ta Zn-Mn Ha 32-36 recTauiinHux Tux-
Hax (rxy=0,8097, p<0,05). Li paHi cigyatb Npo cuHepriam
B3aemofii y BkasaHux napax ME. 3okpema, BinbyBaeTbcs
BMMMB MapraHLIo Ha 3aCBOEHHS Mifj, MarHito, LUHKY. Bigomo,
wo Mn Bigirpae BaxnuBy ponb sk kocpakTop Ans baratsox
tbepMeHTaTMBHIX peakLiit. BiH Takox 6epe y4acTb y hyHk-
LlOHYBaHHI aHTUOKCUAAHTHUX (DEPMEHTIB, Takux K cyne-
pokcuaaMCMyTasa, Ta akTuBye rmikounTpaHcdepasy, ska
Ma€ BaXXIMBE 3HAYEHHS A PO3BUTKY KICTKOBOI Ta CrOMyYHOI
TKaHWHK [8]. [eski JOCNimMKEHHS NOKa3yloTb B3AEMO3B'A30K
MK piBHEM MapraHLo Yy KpoBi Matepi Ta Macoto Tina npu
HapomkeHHi anTuHmM [9]. OTxe, NnaLeHTa € OpraHoM, SKWi
Bigirpae BaxnuBY porb Sk Aeno ecenuiansHux ME. o Toro
X, Mig Yac recTaviiHoro NpoLecy BinOyBaKTLCA YMani 3MiH
iXHBOro BMICTY Ta GanaHcy, Lo, O4EBWUAHO, 3yMOBIEHO, 3
0pHoro 60oKy, 3MiHaM1 (OyHKLIOHANBHOTO CTaHy NNaLeHTH, 3
iHLLOro — noTpebamu nnoga.

BucHOBKH

1. Mig vac recTauitHoro npouecy nnaleHTa BusBnsana
BMCOKY HanpyXeHiCTb i AWHaMi3M (DYHKLIOHYBaHHS LLOAO
BMICTY eceHujanbHux ME. [JuHamika nokasHuKiB yMICTy eceH-
uianbHrx ME pisHunacs. Tak, nokasHwku pieHst Fe, CutaZn
Yy NnaueHTi 36inbLUYyBanm1ch nig Yac recTalliiHoro npowecy Ta
Zocsrany MakcMarnbHUX 3HaueHb Y 29-31 recTauiiiHi TWxHI,
a Mn —y 32-36 TuxHiB. MokaaHuku BmicTy Co B NnaLeHTi
3 BUXIQHOrO piBHS y 24—28 recTauiiH1X TUXHIB NOCTYMNOBO
30inbLUyBanMchL 4O 3aBepLUanbHOro etany BHYTPILLHLOYT-
po6Horo po3BuTky, a Mg, HaBnakw, 3MEHLLYBanuCh.
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OpurMHanbHble UCCAEAOBaAHUA

2. [ecTauinHui npoLec XxapakTepu3yBaBcs YManumm
3MiHaMu cniBBigHOLWEHHS eceHuianbHux ME y nnaueHTi.
BinOysanocs BiporigHe 3MEHLUEHHS NOKA3HWKIB Y napax
cniegigHoweHb Fe/Co, Cu/Co, Zn/Mn ta Mg/Mn i3 24 no
36 TwxpeHb rectauii, a y napax Fe/Mg, Cu/Zn, Cu/Mg Ta
Co/Mg cnocTepiranochb ixHe BiporigHe 36inbLUeHHS nig Yac
recTauiHoro npoLecy.

3. BuByeHHs nokasHukis kopensuii cepeg ME, wo go-
CrifKyBanucb, 4ano MOXIMBICTb BCTAHOBUTW CHUHEPri3M
B3aemogii B napax Cu-Mn, Mg-Mn i Zn—Mn.

MepcnekTMBM noganbLWMX 4OCHIMKEHb NONSAraTb y
BMBYEHHI BMICTY Ta 6anaHcy eceHujianbHumx i TokenyHux ME B
pi3HMX GiocepenoBuLLax MaTEPIB Ta iXHIX HOBOHAPOXKEHUX
Ha pi3HMX eTanax recrawiiHoro NpoLecy.
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CoctofiHue npoueccoB NepeKUCHOro OKUCAeHua AMnNMAOB
W aHTUOKCUAAHTHOM 3aLLUTDI KPOBU Yy POXXeHuUL C peBMaTU3IMOM

C. E. KocunoBa

BI'Y3 «ByKOBMHCKMI rOCYAQPCTBEHHbIM MEAULMHCKUI YHUBEPCUTED, I. YepHOBLbI, YKpauHa

Lienb pa60Tb| = N3y4UTb COCTOAHNE NPOLECCOB NEPEKNCHOro OKUCNEHUA NUNinaoB U QHTVOKCUAAHTHON 3aLLNThI KPOBU Y POXEHNL}
C peBMarrM3mMom B 3aBUCMMOCTU OT aKTUBHOCTU peBMaTN4eCKoro npouecca 1 ctagum HeaoCtato4HOCTH KpOBOO6paLLI,eHV|ﬂ.

MaTepMaﬂbI n mMeToabl. Msyqanm YpoBEHb rmaponepekmceﬁ NiMnnaoBs, ManoHOBOro Ananbaernaa, rmytatuoHa U rmyTaTtuoH-nep-
OKcuaasbl nepes pogamn 1 B AMHaMuke poaos y 60NbHbIX peBmMaTn3MOM Uy 300POBbIX XEHLLMH.

Pesynirarthl. [MokasaHa 6onee 3HaumTeNbHas MHTEHCUUKALIMS MEPEKUCHOTO OKUCIIEHIS IMMMAOB Y POXEHIL, C aKTUBHOM ¢ha3on peBma-
TIYECKOro MpoLiecca, Yem y 6onbHbIX C HeakTUBHOI chasoli. Tak, cofepxaHiie rmaponepekviceit MnuaoB B || nepyone pPofoB COCTaBMSNo
1,7+0,2 Mkmonb/mn ap. 1 1,55+0,6 MKMOMb/MI 3p. COOTBETCTBEHHO. YPOBEHL MaroHOBOrO Ananbaeruaa — 146,8+3,4 Mkmonb/mn ap.
1 135,81 3,5 MKMOMb/MN 3p. COOTBETCTBEHHO. [1p1 3TOM YPOBEHb BOCCTAHOBINEHHOTO IMYTaTUOHA Y XEHLUMH C aKTUBHOM (ha3on pes-
MaTV4eckoro NpoLiecca He yBENMUMBANCS, YTO CBUAETENLCTBYET 00 aHTMOKCMAAHTHON HegocTaTouHocTH. Hanbonee 3HaunTenbHble
HapyLLEHs OTMEYaNNCh Y POXEHNL, C aKTUBHOI ha3ol peBMaTuieckoro npoecca npu |l cragum HeQoCTaTo4HOCTU KPOBOOGPALLEHNS.
Y aTux xeHLwmH B |1l neproae pogoBs B OTBET HA MHTEHCUMKALMIO NPOLIECCOB NEPEKMCHOMO OKUCTIEHWS INMA0B OTMEYANOCh CHIKEHNE
copepanust rnyTaTuoHa (24,5+0,9 MKMomb/MI 3p.) MO CPABHEHMIO C POXEHNULamu ¢ | CTagmnei HeoCTaTOMHOCTH KPOBOOBPaLLEHMS!
(36,7£1,3 MKMOMb/MI 3p.), @ TAKKE CHYDKEHUE aKTUBHOCTM IMyTaTMOHNEpOKCKaasbl (27,61 1,2 Mkmons/mn ap. 1 33,9+ 1,3 MKMonb/mn ap.
COOTBETCTBEHHO). JTO CBMAETENLCTBYET 00 UCTOLLEHUM aHTUOKCWAAHTHOW CCTEMBI 3aLLUTbI.

BbiBogbl. [latonornyeckoe noBbiLEHNE NPOAYKTOB NEPEKNCHOro OKUCINEHUA NUNUAOB B KPOBU POXEHWUL, C peBMaTu3MOM MNpwu
HanM4MM aHTUOKCUAAHTHOWM HEJOCTAaTOYHOCTM CBNAOETeNbCTBYET O HapyLUeHMn npoLeccoB agantaunn opraHusama K CTpecCcoBbiM
CuTyaumam B pogax.

CraH npoueciB nepeKMCHOro OKUCAEHHA AiNiAiB Ta aHTMOKCUAAHTHOIO 3aXUCTY KpPOBi
B POAIAb i3 peBMaTU3MOM

C. €. KocinoBa

MeTa po60TH — BMB4YUTI CTaH NPOLIECIB NEPEKNCHOTO OKUCIIEHHS MiNifiB Ta @aHTUOKCUAAHTHOMO 3aXMCTY KPOBi B POAiNb i3 peBMa-
TW3MOM 3aMexXHO Bif aKTUBHOCTI peBMaTUYHOrO NPOLECy Ta CTagii HefoCcTaTHOCTi KPOBOOBIry.

Marepianu Ta meToau. Bueyanu gesiki NOKa3HMKM NEPEKUCHOTO OKMCTIEHHS NiNiaiB Ta aHTMOKCUMAAHTHOTO 3aXMCTy KpOBI nepeq
rornoramu Ta B AMHaMILi MONONiB y XBOPKX Ha PEBMATI3M Ta 30OPOBYX JKiHOK.

Pesynbratu. MokasaHa BuLLa iHTEHCUAiKaLS NPOLECIB NMEPEKMCHOMO OKUCIIEHHS NiNiAiB Y poainb 3 aKTUBHOW (ha3olo peB-
MaTUYHOTO MPOLIECY, HiX Y XBOPWX i3 HEaKkTMBHOW (hasot. Tak, BMICT rigponepekucei ninigis y |l nepiogi nonoris cTaHoBKB
1,7+0,2 mkmons/Mn ep. Ta 1,55+0,6 MkMonb/Mn ep. BignoBigHo. PiBeHb ManoHoBoro aunanbaerigy — 146,8 +3,4 MkMonb/mn ep.
i 135,8+3,5 mkmonb/Mn ep. BiANOBIAHO. Mpyu LbOMY piBeHb BiAHOBMEHOrO MyTaTiOHy HE 3pOCTaB, WO CBIAYWTH NPO aHTU-
OKCWMIAHTHY HeOOoCTaTHICTb. Han3HauHiLi NopyLUeHHs Big3Havanu y poginb 3 aKTUBHOK (ha3ol PeBMATUYHOMO Mpouecy npu
[l cTagii HegocTaTHOCTI kpoBOOGiry. Y Lmx xiHok y |l nepioai nonoris y BignoBiAb Ha iHTeHcUdiKaLil0 MPOLIECIB NEpPEKUCHOro
OKMCIEHHS NinigiB cnocTepirani 3HWKeHHs BMICTY rnyTaTioHy (24,5+0,9 MkMonb/mMn ep.) NOpiBHSHO 3 poginnsmu 3 | ctagieto
HepocTaTHocTi kpoBoobiry (36,7 £1,3 MkMonb/Mn €p.), @ TakoX 3HWKEHHS akTMBHOCTI rnyTaTiOHNEepPOKCUAA3M
(27,6 £1,2 mkmonb/Mn ep. i 33,9+ 1,3 MkMonb/MN ep. BiANoBIgHO). Lie CBifUUTb NPO BUCHAXKEHHS aHTUOKCMAAHTHOI CUCTEMU 3aXMCTY.

BucHoBku. MatonoriyHe 36inblIeHHs NPOAYKTIB NMEPEKMCHOTO OKUCTIEHHS NiMiAiB Yy KPOBi POiNb i3 pEBMaT3MOM 3a HasiBHOCTI
aHTUOKCUAAHTHOT HeJOCTATHOCTI CBIYMTL NPO NOPYLLIEHHS NPOLIECIB afanTaLlii opraHiaMy 10 CTPECOBUX CUTYaLLi Mif Yac Nonoris.

The condition of the processes of lipid peroxidation and antioxidant defense of the blood
in parturient women with rheumatism

S. Ye. Kosilova

Aim. To study the condition of the processes of lipid peroxidation and antioxidant defense of the blood in parturient women with
the rheumatic heart diseases depending on the activity of the rheumatic process and the stage of the blood circulation deficiency.

Material and methods. The level of lipid hydroperoxides, malonaldehyde, glutathione and glutathione-peroxidase before delivery
and in the delivery dynamics in patients with rheumatism and healthy women were studied.

Results. More significant intensification of lipid peroxidation has been shown in parturient women with active stage of the rheumatic
process than in patients with inactive phase. Thus, the content of lipid hydroperoxides in term Il of delivery constituted 1.7 + 0.2
mcmol/ml erythrocytes and 1.55 + 0.6 mcmol/ml erythrocytes accordingly. The level of malonaldehyde was 146.8 + 3.4 mcmol/ml
erythrocytes and 135.8 + 3.5 mcmol/ml erythrocytes accordingly. Herein, the level of the restored glutathione in women with the active
phase of the rheumatic process didn’t increase that is evidence of antioxidant insufficiency. The most significant disturbances were
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observed in parturient women with active phase of the rheumatic process in stage Il of the blood circulation deficiency. Glutathione
level decrease (24.5 + 0.9 memol/ml erythrocytes) was observed in these women in term Il of delivery in response to intensification
of the lipid peroxidation processes in comparison with the parturient women with the stage | of the blood circulation deficiency
(36.7 £ 1.3 memol/ml erythrocytes, as well as glutathione-peroxidase activity decrease (27.6 + 1.2 mcmol/ml erythrocytes and
33.9 + 1.3 memol/ml erythrocytes accordingly). It is indicative of exhaustion of antioxidant system defense.

Conclusions. Pathological increase of lipid peroxidation products in the blood of parturient women with rheumatism in the presence
of antioxidant deficiency is evidence of the derangement of the organism adaptation processes to stress situations at delivery.

CornacHo coBpeMeHHbIM [aHHbIM, PEBMATUYECKUIA MPO-
Liecc y 6epeMeHHbIX 3aH1MaeT BaXHOe MECTO B CTPYKTYpe
MaTepuHCKON 1 nepuHatansHoi natonorim [1,5]. Y atux
60rbHbBIX JOBOMBHO YaCTO BO3HMKAET 060CTpeHne peBma-
TWYECKOrO NpOoLeCca, pasBMBAETCS HEAOCTATOYHOCTb KPO-
BOOOPALLEHMS 1 MPUCOEANHSIIOTCS PA3NUYHbIE OCIIOKHEHNS
6epeMeHHOCTY 1 POAOB, YTO MHOTME aBTOPbI CBA3BIBAKOT C
HapyLLEHWEM KOMMEHCATOPHO-NPUCNIOCOOUTENBHBIX Mexa-
HW3MOB MaTEPUHCKOrO OpraHM3ma 1 nnoga K XpoHUYeCcKom
TUNOKCUM 1 COMYTCTBYIOLLMM PacCTPOACTBAM OBMEHHbIX
npoueccos [2,8,9].

lMepcnekTyBHLIM NPU3HAETCS paccMaTpuBaTh KINHM-
yeckme npobnembl C NO3WLMKU UCCrefoBaHNs MeMOpaHHbIX
HapyLueHni [2,3,9]. MepekvicHoe okucnenve nunuaos (MOI)
SBMSIETCA OLHOW M3 MPWYMH, BbI3bIBAKOLLMX HapyLUEeHWe
CTPYKTYPbI W (hyHKLMM KINETOYHbIX MembpaH. Obpasytowm-
ecsa B npouecce MOJ1 Tokcuyeckvie paaykanbl OkasbiBaT
noBpexaatLLee AencTBme Ha Benku KneTo4YHbIX MembpaH,
4TO CMOCOBCTBYET HAapYLLEHUIO (HEPMEHTATUBHON W FOPMO-
HanbHOW dyHKLWM opraHuama [1,4,8]. B Hopme MOJ1 noanep-
XMBaeTCs Ha PM3MONOrMYeCcKoM ypoBHe bnarogaps cucteme
3alUNThI, KOTOpast UMEETCA B KNETKaX KUBbIX OPraHU3MOB W
Ha3blBaeTCs aHT1okecuaaHTHom cuctemoit (AOC) [1,4,6,8].

CocTosiHNe OOMEHHbLIX MPOLECCOB Y POXEHUL C
peBMaTU3MOM U3yYeHO HemoCcTaTo4HO. He nayyeHo co-
ctostHue MOJ 1 AOC KpoBM y POXEHWL, C PEBMATU3MOM B
3aBWCYMOCTH OT aKTUBHOCTI PEBMATMYECKOTO NpoLiecca
CTafuMn HeJoCTaToMHOCTW KpoBOOOpaLLeHNs. T faHHbIe
HeobxoauMbl Ans BbISCHEHNS MEXaHW3MOB afanTUBHbIX
peakumii pu CTPECCOPHBIX CUTYaLMsIX B poAax, YTo ABMs-
€TCS BaXHbIM [l COBEPLLEHCTBOBaHUSI TaKTUKN BEAEHWS
6epeMeHHOCT 1 POaoB.

LleAb pa6otbi

V|3yLIVITb npoueccbl NEPEKNCHOro OKUCNeHna NnNaoB N aH-
TUOKCWMZAHTHON 3aLUuThl KPOBM Y POXEHWUL, C peBMaTt3mMoMm
B 3aBMCMMOCTU OT aKTUBHOCTW peBMaTn4eCckoro npotecca
M CTaamn HeJoCTaTOMHOCTH KpOBOOﬁpaLLleHVIFI.

MaTepMaI\bI U MeTOAbl UCCAEAOBAHUA

Mokasatenu MOJ n AOC um3yyanuck B 39-40 Hepenb Ge-
PEMEHHOCTM 1 B AyHamuke pofoB Y 20 300pOBbIX XEHLUWH
(koHTpOMbHas rpynna) u'y 65 6onbHbLIX peBmaTnaMom. M3
HUX 30 XEHLMH C HeaKTUBHOW (ha3oi peBMaTU4YeCKoro
npouecca v | ctaguelt He[oOCTaTOMHOCTM KPOBOODOPAaLLEHNS
(H-1c1.) = | rpynna, n 35 ¢ aktmeHoi chasoit — Il rpynna.
Bo Il rpynne 17 xeHwwH ¢ | cTagmei HeROCTaTOMHOCTY
kpoBoobpatLerns n 18 — co Il cragnen (H-l ct.). Bospact
obcnenoBaHHbIX naumeHTok — 18—40 ner.

O Hanuuuu akTUBHOCTW PEBMATMYECKOro npoLecca
Cyaunu no pesynsrataMm MMeLLMXCs nabopaTopHbIX AaH-
HbIX (C — peakTUBHbI GENoK, MyKonpoTemabl, cuanosas
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KWCroTa, TUTP aHTUCTpenTonmuanHa — O) 1 Mo 3aKMio4eHnIo
kapauornora.

Copepanue npogyktos [MOJ1 8 apuTpoLmTax OLeHnBa-
11 1O YPOBHIO rAPONEPEKVNCEN NMMMAO0B C MOMOLLIbIO LIBET-
HOI peakLmuu C TMOLIMaHATOM aMMOHUS, PErNCTPUPYEMOil Ha
C® npm anuHe BonHbI 480 HM, 1 MaNOHOBOIO Ananbaeriaa ¢
MoMoLLbto 2-TnobapbuTyposoi kucnotsl. O coctosHum AOC
3aLLMTBI KPOBW CyAWITM MO COAEPKaHUI0 BOCCTAHOBMEHHOTO
rryTaTMoOHa B dpuTpoumTax [7] n akTMBHOCTU (hepmeHTa
rnyTaTuoH-nepokcugass [10].

[ins onpepenexns CTaTUCTUYECKOW LOCTOBEPHOCTU
pasHuLbl MeXAy pynnoBbIMA CPESHUMM UCMONb30BaNy
napameTpUYeCcKuin METOR CTaTUCTUKKN — t-kpuTepuin CTblo-
AeHTa. PasHnua mexay rpynnoBbIMU CPEOHNMI CHMTanach
cratuctuyecku foctosepHor npy P <0,05. [JaHHble 06pabo-
TaHbl € nomoLsto nporpammbl Microsoft Excel 2010, Office
(X15-74884) for Windows® 7. Peaynbtathl npescTaBneHbi
B BUAE cpepHero 3HadveHus (M) u owmbkn BbIGOPOUHON
cpeaHet (xm).

PesyabTatbl U X 06Cy)xaeHHe

Heobxoanmo ykasarb Ha To, YTO jaxe Y 3[0POBbIX KEHLLUMH
B pojax npoucxopuno Hakonnenue npogyktos MOJ. Tak,
B 39-40 Hegenb GepeMeHHOCTM cofepxaHne rmaponepe-
kuceit nunupo coctaenano 1,29+0,02 mkmonb/mMn ap.,
B | neprope pogos — 1,32+0,02 mkmons/mn 3p. (P<0,05),
Bo Il—1,34+0,01 mkmons/mn ap. (P<0,05) ne Il -1,37+0,02
MKMOonb/Mn ap. (P<0,01). MapannenbHo Bo3pacTasno coaep-
XaHve ManoHOBOTO Auanbaeruaa. YBenuieHue npoaykToB
MON B oTBeT Ha GoneBble pa3apaxuTeny U dusnyeckoe
HanpspkeHUe oTMevatoT MHorve astopsl [3,8,9]. B oTBer
Ha HakonneHvie npogykTos MOJ1 noBbIWanack akTMeaLys
AOC kpoBu. O6 3TOM CBUAETENLCTBOBANO YBEMUYEHNE
COAEpXaHuns ryTaTMoHa B SpUTPOLMTAX M MOBbILIEHNE akK-
TUBHOCTM (hepMeHTa rmyTaTuoHnepokcuaasbl Bo Il (P <0,02)
u Il nepuogax pogos (P<0,01), mabnuya 1.

Y BepeMeHHbIX U pOXeHul, CTpajarLwmnx pes-
MaTM3MoM, oTMe4anoch ycunenue npoueccos O],
3aBucsllee oT asbl peBMaTU4eckoro npouecca. Y
OonbHbIX HeaKTUBHOM (hasoii 3abonesaHus nepeq po-
[amy MO CPaBHEHMUIO CO 300POBbIMU BepemeHHbIMM OT-
MeYanochb yBenuyeHue COAepxaHns BOCCTAHOBMEHHOTO
rMyTaTUOHA, YTO MOFMO yKa3blBaTb Ha MOBLILIEHUE aH-
TWOKUCNNTENbHBIX MPOLECCOB B OpraHuame (mabs. 1).
Mexay Tem, conepxanve npogyktos MOJ1 cywecTBeHHO
He otnnyanocsk (P>0,05). B auHamuke pofoBown AesTenb-
HOCTM Y BOMbHBIX HEaKTUBHON (hasoin peBMaTnama, kak u
Y 300pOBbIX POXEHUL, YBENUYMBANOCh COAepxaHue
rmaponepekuceil NMNAOB U ManoHOBOMO Auanbaernaa.
lMpu aToM coaepxanne ruaponepekuceit NMNLoB nepes
pogamu coctasnsano 1,35+0,03 mMkmons/Mn 3p. NpoTus
1,47 £0,04 mkmons/mn ap. B | nepnoae ponos
(P<0,05), 1,55+0,06 mkmonb/mn 3p. Bo Il — (P<0,01)
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Tabnuua 1. Mokasarenu MOJT n AOC 3awuThi B KPOBM Y POXEHNL, C PEBMaTM3MOM B 3aBUCUMOCTY OT aKTMBHOCTM PEBMATUYECKOrO npoLecca
1 CTaguu HeoCTaTOMHOCTU kpoBoobpaLleHns (M+m)

Ne Mpynna Bpewms Tmpponepekucy nunuaoB ManoHoBbliii avanbgerua  nyTaTmoH FnyTaTnoH-nepokcuaasa
nin obcnefoBaHHbIX obcnepoBaHus (Mkmonb/mn 3p.) (Mkmonb/mn 3p.) (MKkMonb/mMn 3p.)  (MKMonb/Mn 3p.)

1 KoHTponbHas 3940 Hep. 1,29+0,02 110,3+£3,4 30,6+1,2 234+11

2 | nepvioa poros 1,32+0,02 118,5+4,6 32,9£1,0 248410

3 1l nepvog poros 1,34+0,01* 122,6+4,2%* 34,8+1,1%* 26,6+0,9*

4 Il nepviog poo 1,37+0,02"** 127,314,4*** 35,3+1,3"** 27,4+0,8

5 HeakTuHas casza H=Ict. 39-40 Hepn. 1,35+0,03 122,344 34,3+1,2 23,3+0,9

6 | nepvoa poros 1,47+0,04* 128,6+4,2 36,1£1,3 28,8+1,3****

7 Il nepviog ponos 1,55+0,06*** 135,8+3,5* 38,4+1,3* 29,9+1,0%**

8 Il nepvog; poos 1,56+0,05"*** 138,7+3,3** 38,8+1,2"* 30,4+0,9"*

9 AkTuBHas dasza H=I cr. 3940 Hep. 1,430,02 124,535 346+1,2 26,310,9

10 | nepuog pogos 1,53+0,03"** 134,843,6* 353+1,2 28,2+1,0

1 Il nepvog posos 1,7 £0,02%*** 146,8+3,4**** 36,4£1,3 32,6+1,3**

12 Il nepvion popos 1,71£0,03*** 148,24 3,4*** 36,7£1,3 33,941,3*

13 AxTuBHas casa H=1l cT. 3940 Hep. 1,47+0,02 132,2+3,6 30,7£11 242+10

14 | nepuog pogos 1,55+0,03*** 140,3£3,5 26,4112 26,8+1,2

15 Il nepvon ponos 1,77+0,02%*** 157,643,4**** 25,2+1,0"* 27,4411

16 Il nepvog popos 1,82+0,04**** 159,2+3,6%** 24,5+0,9% 27,6+12

*: cTeneHb AOCTOBEPHOCTM pasHbIX nokasarener OTHoCUTenbHO koHTpons; *: P<0,05; **: P<0,02; ***: P<0,01; ****: P<0,001.

1,56+0,05 mkmonb/mn 3p. B Il — (P<0,001). BmecTte ¢
TEM COAEpXaHue rugponepekucenn nunugos Bo |l ne-
pvoge ponos 6bino Gonblue, YeM y 300POBbLIX POXEHML
(P<0,01). Hakonnenue npopyktos MNMOJT y Takmx 60mbHbIX
COMPOBOXAANOCh MOBBILIEHNEM AHTUOKCUOAHTHOW aKTUB-
HOCTM KpoBu. Tak, Bo |l nepuoge pogos, N0 CpaBHEHWIO
CO 300POBbIMY, YBENWMYMBANIOCH COAEPKAHUE [MyTaTMoHa
(38,4+1,3 mkmonb/Mn ap. npoTus 34,8+ 1,1 Mkmons/mn 3p.,
P <0,05) n noBblLlanack akTMBHOCTb rIyTaTUOHNEPOKCUAA-
3bl (29,9£1,1 mkmonb/Mn 3p. 1 26,6+0,9 MkMonb/mn ap.,
P<0,05). MoBbiweHne AOC 3aLLmTbl KPOBM Y TakiX BOMbHbIX
6bIno cBsizaHo ¢ ycunexuem npoueccos MOJN.

Bonee 3HaunTenbHble casurn B cucteme MO n AOC
3alLLMTbl KPOBM OTMevanuch Yy GonbHbIX akTMBHOW hasoit
peBMaTyeckoro npouecca. Mpy 3Tom Jaxe nepes pogamm
BbISIBINANOCH YBENUYEHNE COAEPXaHUS TMApONepeKncen
nunugos (P<0,001) n manoHoBoro avansaeriaa (P<0,001),
B TO BPEMS], KaK aKTUBHOCTb (PepMeEHTa rMyTaTUOH-NEPOK-
cvaasbl JOCTOBEPHO He M3MeHsnack (mabn. 1). B pogax
y GOMnbHbIX aKTUBHOW (hasoil peBMaTUYECcKoro npoLecca
3HaYMTENBHO MOBbILLANOCH coaepkaHne npogyktos MOJ],
a YpOBEHb BOCCTAHOBMEHHOTO MMyTaTMOHA HE U3MEHSNCS,
4TO MO0 YKa3blBaTb Ha NPOSIBMEHNS aHTUOKCUAAHTHOM
HEOCTaTOMHOCTH OpraHM3Ma.

MakcumanbHoe Hakonnenue npogyktos MOJ1 oTme-
yanocb Bo Il n Il neprogax pogos 1 BbINO 3HAUUTENBHO
6onbLue, Yem y GoNbHbLIX HEaKTUBHOW (ha3ol peBMaTnye-
ckoro npouecca. O6 3TOM CBUAETENLCTBOBANO YBENMYeE-
Hue Bo |l nepuode podoB coaepxaHus rMaponepekucei
nvnnaos (1,70+0,02 MkMONb/MN 3p. — Y KEHLLUMH C aKTuB-
Hoit ¢hason 1 1,55+0,06 mMkmonb/mMn ap. — y GoNbHbLIX C
HeakTuBHOM ¢hason, P <0,05) 1 manoHoBoro ananbaervaa
(146,84 3,4 MKMOMb/MN 3p. — Y XEHLUMH C aKTUBHOMN ha3on
1 135,8+3,5 MKMOnb/MT 3p. — y GOMbHBIX C HEAKTUBHOM
¢hason, P<0,05).

AxtuBaums npoueccos MOJ1 npoucxoauna npy Hego-
crato4Hoit molHocT AOC 3aLLmTbl KPOBH, YTO YKa3blBaeT
Ha HapylweHMe KOMMNEeHCaTOPHO-MPUCNOCOBUTENBHBIX
MEXaH13MOB K CTPECCOPHOMY BnsHUIO podoB (mabn. 1).
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Hanbonee BbipaxeHHble HapyLeHus cuctemsl M0I1 n
AOC 3almTbl 0TMEYanuch y BonbHbIX C aKTUBHOW (hasol
peBMaTMYECKOro npoLiecca npu |l cTagumn HeJOCTaTOYHOCTH
kpoBoobpalLeHusi. Kak BuaHo u3 mabnuysi 1, y 60mnbHbIX
Il cTagveit HeOCTaTOMHOCTM KPOBOODpPALLEHUST Copepxa-
Hve npogyktoB MOJ1 nepen pogamu BbINO 3HAYUTENBHO
Gornblue, Yem y 300poBbix XeHwuH (P<0,001), Ho cyule-
CTBEHHO He OTNINYaroch OT TaKOBOTO Y 60nbHbIX ¢ | cTaaven
HEeOOCTAaTOYHOCTY KpOBOODpaLLEeHust. B auHamuke pogoson
[lesTenbHOCTW BO3pacTarno CoepXaHue rmaponepekucen
NMNUAOB M ManoHOBOTO Avanbaervaa, focTuras Makcu-
ManbHbIX BenuyunH B Il nepuoge pogos. Mpu atom coaep-
XaHue raponepekvcein nunugos coctaenano 1,82+0,04
MKMOrb/Mn 3p. npoTvB 1,71+0,03 MkMons/mM 3p. y BorbHbIX C
| cTapmelt HegocTaTo4YHOCTM kpoBoobpalueHs (P<0,05). Ypo-
BEHb MaNoOHOBOTO AnanbAeniiaa CoCTaBmnsi COOTBETCTBEHHO
159,2+3,6 Mkmonb/mMn 3p. u 148,2+3,4 MkMonb/Mn ap.
(P<0,05).

Hakonnexue npogyktoB MOJ1 y Takux 60nbHbIX He
conpoBoxaanocb aktusaumen AOC 3awwuTbl KpoBW.
CopepxaHne BOCCTAHOBIIEHHOTO TNyTaTUOHA B KPOBW Y
6epeMEHHbIX MO CPABHEHUIO C €ro YPOBHEM B AVHAMUKE
POAOB CHUKANOCh, B TO BPEMSI KaK y 3[0POBbIX KEHLLWH OH
noBbiLarncs, a y 6onbHbIX ¢ | cTagnei HepoCTaToYHOCTM
KpOBOOOpALLEHNS CyLLIECTBEHHO He uameHsincs (mabn. 1).
Ecrnu y 300poBbIX XeHLLUWH B pofax 0TMeYanoch noBbiLLe-
HWe aKTUBHOCTW IMyTaTWOH-Nepokcuaasbl, To Y GOMbHbIX
co Il ctagnen HemocTaTOMHOCTH KpoBOOOpalleHus eé
aKTVUBHOCTb He u3MeHsinach. CHIDKEHWE coaepKaHue rmy-
TaTNOHA U aKTUBHOCTM 1y TaTUOH-NEPOKcUaa3bl y GOMbHbIX
co Il cTagmeint HepocTaToOMHOCTW KPOBOOGPALLEHUS MpK
BbIcOKOM ypoBHe npogykTos MOJ1 ceugetenbcTBoBano 06
uctoLLeHnm komnoHeHToB AOC, porb KOTOpbIX CBOAUTCS K
3awuTe GrocybecTpaToB opraHuama OT NaToreHHoro Ael-
ctaus npoayktos MOJ1.

Bcé ato cBuaeTenbCTBOBaNo 0 rpybbix HapyLUEHUsX
06MeHHbIX NpoLieccoB y BonbHbIX co |l cTagneit HegocTa-
TOYHOCTM KPOBOODpALLEHNs B pe3ynbTaTe reMoLypKyns-
TOPHbIX PACCTPONCTB B COMETAHWM C TKAHEBOW U KNETOYHOM
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runokcuen [2,4,8,9]. Bcnencteume HecnocobHOCTU cucTeM,
PErynupyLLyX reMocTas, K yCTpaHeH!H NPOMEXYTOHHbIX
1 KOHEYHbIX NPOZYKTOB 0BMeHa BO3HMKatoT meTabonnye-
CKME PaCCTPOICTBA, XapaKTepuayowmecs 30bITOUYHbIM
HaKOMIeHWeM B OpraHW3Me HEAOOKUCIEHHbIX MPOAYKTOB
obmeHa, cBoBOaHbIX PaarKanoB, NEPEKVNCHBIX COEAVHEHNNA,
4TO NpMBOAMT K MeTabonuyeckomy auuzosy. MNocnegHuit
CnocobCTBYET NPOrPeCcCMpOBaHNI0 0OMEHHBIX HApYLLEHWIA,
B YaCTHOCTM MCTOLLEHMo koMnoHeHToB AOC opraHus-
Ma 6epeMeHHbIX N poXeHul. Tak, MOMUMO HapyLIEHWN
CepaeyHON OeATENbHOCTA U MUKPOLIMPKYNALMK, @ Takke
pacCcTpOCTB NErOYHOro rasoobMeHa, Co30aETCS NOPOYHbIN
Kpyr, ycyryonsioLwmii M3MeHeHusi roMeocTasa opraHuama
W TSHXKECTb TUMOKCUM, O YEM CBUAETENbCTBYIOT nuTtepa-
TypHble AaHHble [1,2,5,6]. 310 ouKTyeT HeobxoanMocTb
NPOBeAEHNs MEPONPUATUIA, HanpaBneHHbIX Ha NeveHne
OCHOBHOrO 3aboneBaHus 1 nosbileHne akTueHocT AOC
3aLWNTbI C LENbI0 NPeaynpexaeHns pasBuTus pasnmuyHbIX
NOBPEXAEHUI.

BbiBoabI

1. Y XeHWWH C HeakTUBHOW (ha3oii peBMaTUYECKOro
npoLecca B AMHaMWKe POLOB B OTBET Ha aKTMBALWIO Mpo-
ueccos MOJ1 nponcxoaut akTusaums AOC 3awuTbl KPOBK.

2. Y pOXeHWL C aKTMBHOM (ha3on peBMaTUYecKoro
npouecca v | ctagueit HeOCTaTOMHOCTH KPOBOOOPALLEHNS
MMEET MeCTo Hornee 3HaunTENbHAs UHTEHCUMUKALWS NPo-
LeccoB MNOJ1 n HepoctaTouHocTb AOC.

3. Y poxeHuL| C akTUBHOI dhasor peBMaTHECKOro Mpo-
Lecca npu |l cTagun HeQOCTAaTOYHOCTM KPOBOOOpPALLEHNS
B OTBET Ha 3Ha4WTenbHyl akTmeaumio npoueccos O]
Habntoganock uctolleHve komnoHeHTos AOC 3aLuThl.

MepcnekTvBbI AanbHeWWMUX UccnegoBaHui. Mep-
CMEKTUBHBIM SIBISIETCS YCOBEPLLEHCTBOBAHE KOMMIIEKCHOTO
MeToza JOPOA0BOIA MOATOTOBKY 1 BELLEHWS POLOB, Hanpas-
NEeHHbIX Ha NeYeHe OCHOBHOTO 3a00NeBaHS U MOBLILLEHWE
aktmBHocTn AOC 3awumTbl. 310 Gyger cnocobeTBoBaTh
CHVXEHWI0 MATePUHCKOI U NepuHaTanbHO NaTonorum.
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AHTHbiOTMKOPE3UCTEHTHICTb poAuHM Enterobacteriaceae spp.
AIK 0CHOBHOr0 36yAHMKa iHDEKLiN ceuoBoi cUCTEMMU
cepea AOPOCAOro HaCeAeHHS XXiHOUOi cTaTi

T. 0. be3pyk

BAHS3 «ByKOBUHCHKMI AEpPXaBHUIA MEAMYHUIA YHIBEPCUTET, M. YepHiBLi, YkpaiHa

HapseuyaiiHo cepiio3Hoto NpoGremoro B MeauLUmHi, 3okpemMa Hedpponorii, € YaMpas Binblua aHTUBIOTUKOPE3UCTEHTHICTb cepen,  KatouoBi croBa:
30yHMKIB IHEKLLINHO-3ananbHWX 3axBoptoBaHb. OBI3HaHICTb OO perioHanbHoi 6akTepianbHOI PE3UCTEHTHOCTI 30yAHMKIB iHdeKUi  iHGekLii ceyosol
Ce4yoBOi cucTeMn € «b6a3ncomy» andepeHLinoBaHoro nigxody 40 eMNipUYHOTO 3acTOCyBaHHs aHTUbakTepianbHUX NpenapatiB gk CUCTEMMH,
MaToOreHeTNYHOro NikyBaHHS Li€i naTonorii. eHTepobaKTepii,
aHTU6ioTHKO-

MeTa po60T1 - BCTAHOBMTM CMEKTP | AMHAMIKY B aHTUBIOTUKOPE3NCTEHTHOCTI GakTepii poauHu Enterobacteriaceae sik OMiHyH40ro DESHCTEHTHICTD

cepeg, rpyn 36yaHVKIB iHCDEeKLI Ce40BOT CCTEMM B IOPOCIIONO HACeNeHHs xiHo4oi cTaTi YepHiBeLbkoi obnacri.

Marepiaau Ta MeToaW. 3AINCHANM PETPOCNEKTUBHUIA aHani3 eTiONOMYHOro crekTpa Ta aHTubakTepianbHOi Pe3UCTEHTHOCTI Ypo- 3anopisbkuii
naToreHis, WO ineHTMdikoBaHi y 396 3paskax cedi NavieHTB, Ak MelwkaloTb Y YepHisewbkirt obnacti (2009-2013 pp.), 3 METO  yeauunnii
Bepudikaii «iHcbekuirn cevooi cuctemmy (ICC). XypHan. - 2017. -

. . . . N . T.19, Ne 1(100). -
Peaynsraru. Buainexo 99 wrawmis GakTepiit poautu Enterobacteriaceae (3a BUHATKOM NpoTes) B ETIONONYHO 3HaUYLLMX KIMBKOCTSX; @ ‘s 74

BMBYEHO CMIEKTP YyTIMBOCTI BUAINEHNX LUTaMIB IO aHTUOaKTepianbHWX Npenaparis (aHTUBIOTVKIB); NpoaHani3oBaHoO YacoBi ANHAMIYH

3MiHU B @HTWGIOTMKOPE3VNCTEHTHOCTI eHTepobakTepil sik 30yaHWKIB iH(hEKLLi CEHOBOI cUCTEMM. DO
10.14739/2310-1210.

BucHoBku. [InHamika (2009-2013 pp.) pe3ancTeHTHOCTI LWTamiB poauHu Enterobacteriaceae (3a BUHATKOM NPOTeS) Ik OCHOBHOMO  2017.1.91713
30yaHMKa iH(EKLIN Ce4OBOI CUCTEMM Y XIHOK, Siki NpoXMBaloTh Y YepHiBeLbkin obnacri, Oyna 3anexHoto Big rpynu aHTubakTe- E-mail:
pianbHix 3acobis i Mana 3aebinbLIoro «XBuUnenodibHUi», PisHOBEKTOPHUI XapakTep. Pesynsraru AOCTIMKEHHS CBIAYATh, WO  teyyanabezruk@
yponartoreH E.coli, Lo BUAINEHUI y 3iHOK perioHy, 3bepirae 4yTnmBicTb A0 aHTUGIOTHKIB NeHiyuniHosoro psay (x*=3,89; p<0,05),  yandex.ru
dropxiHonoHiB (x?=9,15; p<0,01) Ta nesomiueTuHy (x>=5,37; p<0,05); NPOCNIAKOBYETLCA YiTka TEHAEHLIS A0 3MEHLLEHHS!
aHTWBIOTMKOPE3NCTEHTHOCTI WTamiB E.coli 4o uedanocnopyHiB NepLUIoro MOKOSiHHA Ta HasiBHICTb «XBMMENogibHOI KpMBOi»
PE3VUCTEHTHOCTI A0 LiedhanocnopyHIB TPETLOTO MOKOMiHHS. PerioHanbHWiA MiKpo6ionoriuHUi MOHITOPUHE Aa€ 3MOry aHanidyBaTm

cnekTp 30yaHukiB ICC Ta iXHI0 YyTNMBICTb 0 aHTUOAKTEpianbHWX Nikapcbkyx 3ac06iB, CBOEYACHO BXXUTY 3aX0au LLOAO 3anobiraHHs

poO3BUTKY BakTepianbHOI MyNbTUPE3NCTEHTHOCTI YPOMATOreHiB — BHECEHHS 3MiH [0 NOKanbHKX KIiHIYHUX NPOTOKOMIB NiKyBaHHS

xBopux Ha ICC y nikyBanbHux 3aknagax YepHiseLbkoi obnacri.

AnTHOHOTUKOPE3NCTEHTHOCTL cemencTBa Enterobacteriaceae spp. Kak 0CHOBHOrO Kntouesbie croBa:

B036yAuTeAs MH(EKLMIH MOYEBOH CHCTEMbI CPEAU B3POCAOTO HaceAeHHs XEHCKOro noAa ngﬁg”cmew

T. A. be3pyk 3HTEpobaKTEpUH,
aHTMBMOTHKO-

Ype3BbiuaitHo cepbE3Hol Mpobriemolt B MEAULIMHE, B YaCTHOCTU HE(PONOriM, SIBNSIETCS pacTyliasi aHTMGUOTUKOPE3UCTEHTHOCTb  pegyCTEHTHOCTD.
cpeav Bo3byauTenein MHAEKLMOHHO-BOCNanNTeNbHbIX 3a60neBaHNin. 3HaHWe pervoHarnbHON bakTepuarnbHON Pe3nCTEHTHOCTU BO3-

OyauTenei HEKLMA MOYEBOI CUCTEMbI SBNSETCS «Basncomy auddepeHLMpoBaHHOMO Noaxoaa K SMNMPUYECKOMY NPUMEHEHMIO 3anopoxckii
aHTnbaKTepmarbHbIX NpenapaTos B KAYECTBE NATOrEHETUYECKOTO NIEYEHNS 4aHHOW NaTonoru. MeAMUHHCKHIA

. ; ) .- 2017. -
LieAb pa6oTbl - yCTaHOBUTL CMIEKTP 1 ANHAMUKY B aHTUGMOTUKOPE3UCTEHTHOCTY GakTepuil cemelicTea Enterobacteriaceae kak [oMu- :‘yi";a,'“o 1(100), -

HWpYIOLLiero cpeay rpynn BosbyanTenein MHAEKLMIA MOYEBOV CUCTEMbI Y B3POCIIONO HACEMNEHMS XKEHCKOTO nomna YepHoBuMLKOM 06nactn. ¢, g7-71

Martepuanbl U MeToAI. [DOBEAEH PETPOCNEKTUBHbINA aHANN3 STUONOMMYECKOTO CNEKTPa W aHTUBaKTepHarnbHON PE3VNCTEHTHOCTH ypo-
naToreHoB, MAeHTUMLMPOBaHHBIX B 396 06pasLiax Mo4M NaLMEHTOB, KOTOpblEe NPOXMBatT B YepHosuLkon obnactu (2009-2013 rr.),
C Lenbto BepudukaLmmn «mHgekumin moyesoi cuctembl» (MMC).

Pesyabtatbl. BbigeneHo 99 wrammos baktepuin cemelicTBa Enterobacteriaceae (3a UCKIMHOYEHNEM NPOTES) B 3TUOMOTUYECKM 3HAYN-
MbIX KOMMYECTBAX; U3Y4eEH CNEKTP HYBCTBUTENBHOCTM BbIAENEHHBIX LUITAMMOB K aHTUBaKTepuarnbHLIM npenapartam (aHTUbMoTrkam);
NpoaHanuavpoBaHbl BPEMEHHbIE AVHAMUYECKUE N3MEHEHUS B @HTUOMOTUKOPE3UCTEHTHOCTY SHTEPOBAKTEPUIA Kak BO3ByamTenen
MHEKLMIA MOYEBOW CUCTEMBI.

BoiBoab!. [JHamuka (2009-2013 rr.) pesucTeHTHOCTM LUTAMMOB CemeiicTBa Enterobacteriaceae (3a UCKIOYEHNEM NpOTes) kak
OCHOBHOTO BO30yaUTENs MHADEKLIMIA MOYEBON CUCTEMBI Y XEHLLWH, NPOXMBatOLLMX B YepHoBULKO obnacty, Bbina 3aBucUmoit
OT rpynmnbl aHTUBaKTEPUAnbHLIX CPEACTB U MMena B OCHOBHOM «BOMHOOOPA3HbINY pasHOHaNpaBneHHbI XxapakTep. Pesynbratsl
1CCneAoBaHNs CBUAETENLCTBYIOT: yponatoreH E. coli, BbIAENEHHbIA Y XEHLUUH PerroHa, COXpaHSeT YyBCTBUTENBHOCTb K aHTK-
G1OoTHKaM NeHMUUIMHOBOrO psiga (x2=3,89; p<0,05), dTopxmHonoHam (x?=9,15; p<0,01) n neBomuuEeTMHy (X>=5,37; p<0,05);
MPOCNEXMBAETCS YETKAs TEHAEHUMS K YMEHBLUEHWIO aHTUBNOTUKOPE3NCTEHTHOCTM LWTaMMOB E.coli k LiedhanocnopuHam nepeoro
MOKOMNEHNS 1 Hanuune «BONHOOBPA3HOM KPUBOMY» PE3VCTEHTHOCTM K LiedhanocrnopuHam TPeTbero nokoneHus. PervoHanbHbIi
MUKPOBMONOMMYECKUIA MOHUTOPUHI AT BO3MOXHOCTb aHanW3vpoBaThb cnekTp Bosbyauteneit MMC n nx YyBCTBUTENBHOCTb K
aHTUbaKTepuarnbHbIM NeKapCTBEHHBIM CPELACTBAM, CBOEBPEMEHHO NPUHSATH MEPbI MO NPEAYNPEXAEHNI0 Pa3BUTIS GakTepuanbHoi
MYIETUPE3NCTEHTHOCTM YPOMATOreHOB — BHECEHWE M3MEHEHMIA B NOKanbHbIE KNUHUYECKUE MPOTOKOMbI NeveHuns 6onbHbIx Ha IMC
B NevebHbIX 3aBefeHnsX YepHoBHLKoM obrnacTu.
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Family Enterobacteriaceae spp. antibiotic resistance as the main pathogen
of the urinary tract infections among adult women

T. 0. Bezruk

A growing antibiotic resistance among the pathogens of infectious and inflammatory diseases is an extremely serious problem in
medicine and nephrology, in particular. Knowledge of urinary tract infections pathogens regional bacterial resistance is the «basis»
of a differentiated approach to empirical antibacterial treatment as a pathogenetic treatment of this pathology.

The aim of the article is to determine the range and dynamics of the family Enterobacteriaceae antibiotic resistance as dominate
among different groups of the urinary tract infections pathogens in adult women of the Chernivtsi region.

Materials and Methods. A retrospective analysis of the bacteriological examination of 396 urine samples of the Chernivtsi region
adult women (2009-2013) was conducted with the purpose of the diagnosis “Urinary Tract Infections” (UTI) verification.

Results. 99 strains of the family Enterobacteriaceae (except Proteus) were extracted in etiologically significant quantities. The range
of the extracted strains sensitivity to antibiotic medicine (antibiotics) was investigated. Temporal dynamic changes of the antibiotic
resistance of Enterobacteriaceae as the pathogens of the urinary tract infections were analyzed.

Conclusions. Dynamics (2009-2013) of the family Enterobacteriaceae strains resistance (except Proteus) as the main pathogen
of the urinary tract infections in women living in Chernivtsi region was largely dependent on the group of antibacterials and mostly
characterized by “undulating” varied pattern. Results of the study show that uropathogen E.coli extracted from the women living in this
region retains sensitivity to penicillin series antibiotics (x2=3.89; p<0.05), fluoroquinolones (x=9.15; p<0.01) and chloramphenicol
(x?=5.37; p<0.05). A clear tendency to reduce antibiotic resistance strains of E. coli to cephalosporins of the 1% generation and
presence of “undulating curve” resistance to cephalosporins of the 3 generation is traced. Regional microbiological monitoring makes
it possible to analyze the spectrum of UTI pathogens and their sensitivity to antibacterial drugs, to take measures timely to prevent
the development of uropathogen bacterial multiresistance and introduce modifications into local clinical protocols of UTI treatment

in hospitals of the Chernivtsi region.

Pe3uncTeHTHiCTb A0 aHTUBIOTUKIB — akTyarnbHa npobnema
MpaKTUYHOI MeAMLMHK, 30kpeMa Hedbponorii [2,4]. Ha cbo-
rofHi [aHi LWo0 eTionorivHoT CTPYKTYpH, YyTnmMBOCTI 36yA-
HWKIB 4O aHTMBakKTepianbHUX NpenapariB Y CBITi Pi3HATLCS,
LLIO CBIAYMTb NPO HEOOXiAHICTE AOCHimKEHHS perioHanbHMX
0cobnmMBOCTeN aHTUOIOTUKOPE3NCTEHTHOCTI [1-4].

Meta po6oTtu

BcTaHoBUTM CMekTp i AnHaMiKy B aHTUBIOTUKOPE3NCTEHT-
HocTi BakTepint poguHu Enterobacteriaceae (3a BUHATKOM
npoTeto) K JOMIHYKHOro cepeq rpyn 36yAHUKIB iHdekLin
CeYOBOI CUCTEMW B [OPOCIIONO HACENEHHS XIHOYOI CTaTi
YepHiBeLbkoi 06nacri.

Marepianu i MeTOAU AOCAIAKEHHSA

PeTtpocnekTnBHO npoaHanisysanu pesynsrati «CKPUHIH-
roBoro» GakTtepionoriyHoro gocnimkeHHs 396 3paskiB ceui
(npotsirom 2009-2013 pp.) NaLieHTiB 3 MeTolo BepudikaLlii
iHbekuin cevoBoi cuctemun (ICC) i BU3HaUeHHsI cnekTpa
4yTnMBOCTI BUAineHnx 36yaHukis ICC no aHTubakTepianbHUX
npenaparis (aHTnbioTukiB). 3 Hx 81 nauieHT (20,45 %) 6yB
yonosiyoi crati Ta 315 (79,55 %) — xiHku. Bik obcTexeHux:
19-35 pokis manu 223 ocobu (56,3 %), 36—45 pokis — 68
(17,2%), 4665 pokiB — 89 (22,5 %), cTapLue 3a 65 — 16
(4 %) obcTexeHnX.

BakTepionorivHi 4oCnimKeHHs 3paskiB cedi 3icHMNM Ha
6a3i cekTopa MikpoBionoriYHUX JOCiMKEHb Bigainy meau-
ko-exonoriyHux npobnem (M. YepHiswi) AN «HaykoBuii LeHTp
MPEBEHTVBHOI TOKCMKOMOTii, XapyoBOi Ta XiMivHOI 6e3neku
imeHi J1. . Megsegss MO3 Ykpainu», m.KuiB; pogosa Ta
BMZOBA ifeHTUdIKaLia BUAINEHUX LTaMiB 3qilCHIOBanach
3aranbHONPUIAHATAMM Y KRiHIYHIA Mikpobionorii MeTogamm.
[o eTionoriyHo 3HaYYLLWX Hanexarnu LWTamu, KinbKicTb KX
B 1 mMn ceui nepesuulyBana abo Gyna 6nmsbkoto go 1x10°
konoHieyTeoptoBanbHUX oauHuub (KYO) y Bunagky Buai-
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neHHs eHTepobakTepiit. [ig yac BUAINEHHs NCeBAOMOHaA,
30M10TUCTOrO cTad)inokoka, AphKIKONoAiGHNX rprbkiB ix
BIiHOCWMW [0 ETIONOMYHO 3HAYYLLMX, SKLLO iXHS KiMbKIiCTb
cTaHoBuna woHanmeHLwe 1x10% KYO B 1 mn. AHTMGIOTUKO-
YyTIMBICTb LTAMIB BakTepil BU3Ha4anacs 3rifHo 3 Hakasom
MOS3 Ykpainm Ne 167 ig 05.04.2007 p. «[po 3aTBEpmKEHHS
METOANYHUX BKa3iBOK «B13HaueHHs 4yTnmMBOCTI Mikpoopra-
Hi3MiB A0 aHTVDaKTepianbHUX NpenapartiBy.

CraTucTYHE onpaLoBaHHS PesynbTaTis — OLjHI0BaHHS
MPOLIEHTHIX YaCTOK 3a ONOMOTOK KyTOBOTO NEPETBOPEHHS
®iwepa. BigMiHHOCTI 4acToT y rpynax oLiHioBany 3a Aono-
Moroto kpuTepito Xi-ksagpar (x?) MipcoHa [5].

Pe3yAbTaTi Ta iX 06roBOpeHHs

ETionoriynnn cnektp 36ygHukie ICC, wo BusBneHnin y
XBOPUX, BKMtOYaB WTaMu poauHun Enterobacteriaceae
(E. coli, K.pneumoniae, C.freundii, P.mirabilis, P.ret-
tgery), nceBgomoHagu (P. aeruginisa), ctadinokoku
(S. aureus, S.epidermidis), entepokoku (E.faecalis),
CTpenTokoku (S. pyogenes), ApiXoXonoaioHi rpubku
(C. albicans). Ycboro BuaineHo 146 wramis 36yaHukis ICC
B €TIONOrMYHO 3HAYYLLMX KifIbKOCTAX; YacToTa BUAINEHHS
NpeacTaBHUKIB poauHn Enterobacteriaceae ctaHoBuna
67,8 % (99 wramiB) Big 3aranbHOi KinNbKoCTi BUMaaKiB
BUAINEHHS €TIONOriyHO 3HavyLoi Mikpodnopm (p<0,05).
Cepep 30ynHuKiB poguHu Enterobacteriaceae (3a BUHATKOM
npoteto) GinbLUicTb cTaHoBUAW WTamn E.coli — 94,94 %
BUNaAKIB, TPannsnnUChb i NOOAUHOKI BUNAAKW BUAINEHHS 3
cevi K. pneumoniae, C.freundii. Wono renaepHoro noginy
navuieHTiB, TO 3a Nepiog CNoCTepexeHHs B NaLEHTIB 4ono-
BiYOi CTaTi BUAINMAK Tinbkn 5 wramis E. coli, Tomy Hagani
aHanis guMHaMiYHUX 3MiH B aHTMBIOTMKOPE3UCTEHTHOCTI
GakTepiin poavHm Enterobacteriaceae (3a BUHSTKOM NMPOTEH))
K OMiHYtO4Oro cepen rpyn 30yAHUKIB iHKDeKL ce4oBoi
CUCTEMM B [JOPOCIIOTO HaceneHHs YepHiBeLbkoi obnacri
34iNCHIOBaNU Ha pesynbraTtax, Wo oTpuMmanu Ha nig-
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Puc. 1. [InHamika aHTUBIOTMKOPE3UCTEHTHOCTI WTamiB E. coli 1o npenapatiB neHiuuniHoBoro Ta
TETPALMKIIHOBOIO PSAIB.
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Puc. 2. [inHamika aHTMGIOTUKOPE3NCTEHTHOCTI WTamis E. coli 4o npenapartis LieanocnoprHoBOro psay.
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Puc. 3. [InHamika aHTM6ioTUKOPE3NCTEHTHOCTI LUTaMiB E. coli io npenaparis (hTopXiHONOHOBOTO psiay.
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Puc. 4. [inHamika aHTUBIOTUKOPE3NCTEHTHOCTI WTaMiB E. coli 4O aMiHOMMIKO3WAiB (reHTaMiLmH) i

NEBOMILIETHHY.

OnHUM i3 MOXIIBMX NOSICHEHb Y BUSIBNIEHWX AUHAMIY-
HUX 3MiHax aHTUOIOTMKOPE3UCTEHTHOCTI LWTaMiB POAMHM
Enterobacteriaceae (3a BUHATKOM NPOTEH0), 30KpEMA LLTaMiB
E. coli, no npenaparis aHTUMIKpOBHOI Aji pisHUX hapmakono-
MYHVX rpyn Moxe OyTV «TPUBANICTbY Ta KIHTEHCUBHICTbY BN-
KOPUCTaHHS! NMikapCbKOro mpenapary B TepaneBTUYHNX CXeMax
nikyBaHHS! iHbekuin cevoBoi cuctemu. MigTBepmMKEHHS e
«rinoTe3n» — BUSIBNIEHE 3HWKEHHS BIICOTKA PE3UCTEHTHUX
wrawmis E. coli (2009-2012 pp.) Ao npenaparis NeHiLMiHOBOMO
psiny (kapGeHiumniHy — x2=3,89; p<0,05) (puc. 1), amiHorniko-
3ugjB (reHTamiLmH) i neoMiLieTUHY (x°=5,37; p<0,05) (puc. 4).

He cnig Bukntoyaty BNNWBY Ha NOKa3HWKW YyTNMBOCTI
[0 aHTMBIOTUKIB HepaLioHamnbHOI (HEKOHTPONbOBAHOI Ta
Heobr'pyHTOBaHOI, SIK MpVKNag — CamMonikyBaHHs) aHTvbak-
TepianbHoi Tepanii nig vyac nikysaHHs ICC Hacamnepen Ha
porocnitansHomy (ambynaTopHomy) eTani HafaHHs Meany-
HOT JOMOMOTM Ta Cy4YacCHWUX TEHAEHL WOoAO MiABULLEHHS
PiBHS IHTEHCMBHOCTI MirpaLiiHWUX NpoLeCiB y Aepxasi.
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BucHoBKHM

1. Mpu iHheKLisX Ce4OBMBIQHMX LNSXIB cepen AOpPOCHo-
IO HaceneHHs XiHo4OI cTaTi B YepHiBeLibkili obnacTi npo.ig-
HIM €TiONOriYHNM 36yAHVKOM € ayToLuTamu E. coli (94,94 %).
AHTNGIOTUKOPE3NCTEHTHICTL LUTaMIB E. coli 3anexuTb Big
BMaCTUBOCTEN (hapMaKkomnoriYHoi rpyni, [0 SKOT HaNeXuTb
aHTnbaKTepianbHUIA Npenapar, TPMBANoCTi Ta IHTEHCYBHOCTI
11010 BUKOPUCTAHHS CEpes, HaceneHHs PerioHy.

2. HarBwLwa pesncTeHTHICTb LUTamiB poavHu Entero-
bacteriaceae (3a BUHSTKOM MPOTEt0) CMOCTEPIraeTbCsA 40
TETPALMKNIHIB (ZoKeuLMKIiH —76,9 %, p<0,05).

3. Cepen popocnux xiHok YepHiBeubkoi obnacri
(2009-2013 pp.) cnocTepiranoch 3HMKEHHS aHTMBIOTHKOpe-
3MCTEHTHOCTI yponaToreHiB poauHu Enterobacteriaceae (3a
BUHSATKOM NPOTEL0) 10 NpenapatiB (hTOPXiHONOHOBOIO psay
(nedpnokcaumH — x>=9,15; p<0,01), neHiuuniHis (kapbeHiup-
niH—x2=3,89; p<0,05) Ta neBomiueTuHy (x2=5,37; p<0,05).

4. [lnHamika aHTMBIOTMKOYYTIIMBOCTI HE € «OOHOHANPAM-
HUM» MPOLIECOM MOCTIHOTO 3POCTaHHS PE3UCTEHTHOCTI;
npenaparu, siki <BUXOAATb» 3 MEAUYHOI MPAKTUKM, 3 YacoM
3HOBY MOXYTb BUSIBAATY BUCOKY aHTUMIKPOGHY aKTUBHICTB,
LLIo 3yMOBtoe NOTPeby 3AiICHEHHS MOCTIAHOTO perioHarnbHO-
IO MOHITOPUHIY @HTWUGIOTUKOYYTNIMBOCTI 30YAHUKIB iHCDEKLN
CEY0BOI CUCTEMM.

5. PerioHanbHWUi MikpoBionoriyHMin MOHITOPUHT Aae
3mory aHanidysarty cnekTp 30yaHukiB ICC Ta ixHi0 YyTnmBiCTb
[0 aHTubakTepianbHUX nikapcbkux 3acobiB, CBOEYACHO
BXWTY 3aX0AiB LWOoA0 3anobiraHHs po3BuTKy BakTepianbHoi
MYTBTUPE3UCTEHTHOCT YPONATOreHiB — BHECEHHS! 3MiH [0
NOKanbHWX KMiHIYHYX NPOTOKOMIB NikyBaHHS xBopux Ha ICC
y nikyBanbHMX 3aknagax YepHieeLbkoi obnacri.

MepcneKTMBK NOAAALLIMX AOCAIAKEHB MOMAraloTh B
aHanisi AMHaMikn aHTBIOTUKOPE3NCTEHTHOCTI YPOMaToreHiB
poonnn Enterobacteriaceae spp. cepen xBopux Ha ICC
XIHOK perioHy 3anexHo Bif Biky, HO30MOrii 3aXBOPIOBAHHS
Ta nepebiry XBopobu; AMHaMIYHWIA KOHTPOMb PerioHanbHOro
MikpoBionoriYHOro MOHITOPKHIY cepes OPOCIIOro HacerneH-
Hs1 YepHiBeLbKkoi 06nacri.
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B ocTaHHi poku cknanack napagokcarnbHa cuTyaLlis, KoTpa 3acBigyye Npo HECTIPUSITIINBY EBOMIOLLIO Cy4aCHUX FOCTPHX KULLKOBUX
iHbeKLLii, 0cobn1BO B AiTEN rpyAHOrO BiKy, L0 BNIMBAE HA BiTanbHMIA NPOrHO3 AMNs XBOPUX, X04a B Mipy NOrnMONEHOro BUBYEHHS
Liei naTonorii B NaLieHTIB, KiNbKIiCTb SKUX BENVKa Ta NPOAOBXYE 3p0CTaTy, MPOrHO3 NOCTINHO NOTipLUYETHCS.

MeTa po6oTH — BCTAHOBWTY ETIONOTitO KOMIEHTEPUTIB y AiTel rpyaHoro Biky (1-6 MicsLiB), TaKCOHOMIYHWIA CKNag NaTOreHHMX,
YMOBHO NaToreHHWX MiKpOOpraHi3MiB i NpeaCcTaBHMUKIB rONOBHOI, AOAATKOBOI, BUNAAKOBOI MIKPOBIOT MOPOXKHUHM TOBCTOI KULLKMA
OiTen rpyaHoro BiKy, SIKi XBOPI Ha KOMIEHTEPWUTY 3a rPyAHOTO BUTOLOBYBAHHS.

Marepianu Ta meToau. baktepionoriyHomy, MiKOOriYHOMY 0BCTEXEHHSIM MiANAras yMiCT NOPOXHUHM TOBCTOI KULLKKM 48 aiTen, siki
XBOPI Ha KOMieHTepwT, Bik — 1-6 MiCALB; KOHTPONbHa rpyna — 35 3pa3kiB yMICTy MOPOXHUHIN TOBCTOI KMLLIKW NPAKTUYHO 300POBUX AiTEN.

Pesyneratu. Etionorito 3axsoptoBaHHs BcTaHoBunm y 28 (58,33 %) AocnimkeHHsX. IHAeKC NOCTIMHOCTI, YacToTa 3yCTpiYaHHs,
iHoekew BugoBoro bararcTea Mapraneda, BULOBOTO pi3HOMaHITTA YiTTekepa, BUA0BOro AoMiHyBaHHst CiMncoHa Ta Beprepa—Tlap-
kepa bakTepii pogy Bifidobacterium, Lactobacillus, Bacteroides Ta Escherichia He Bigpi3HSIKOTbCS y XBOPWX i MPAKTUYHO 340POBUX
Aitet. 3pocTatoTh Lii NOKa3HWKW Yy NeNTOCTPENTOKOKIB: IHAEKC NOCTIMHOCTI Ha 78,26 %, yacToTa 3ycTpiyanHs — Ha 60,00 %, iHaekc
BMaoBoro baratctea Mapraneda — BaBivi, iHaeKc BULOBOTO pisHOMaHiTTs YiTTekepa — Ha 97,32 %, iHaekcy BUAOBOrO AOMiHYBaHHS
CimncoHa — BTpudi Ta Beprepa—Tlapkepa — Ha 65,31 %. 3pocTatoTb TakoX Lii NOKa3HWKW B YMOBHO MaTOreHHUX eHTepobakTepiit
(Proteus) Ha 82,24 % —BaBivi, 2,03 pa3a, Ha 68,18 % BianoBiaHO. BMBYEHHS TAKCOHOMIYHOTO CKMagy MiKpoGIOTY NOPOXKHUHY TOBCTOI
KWLLIKV B AT, SIKi XBOPI HA FOCTPHIA KOMIEHTEPMT, NOKa3ano LUMPOKyY KoHTaMiHaLito 6ioTony (mopoxHuHW) natoreHHumu (E. coli Hly+,
€HTepOnaToreHHUMU KMLLKOBUMM Nanuykamu) Ta yMoBHO natoreHHumu (C. diversus, Proteus ssp.) eHTepobakTepisimu, cTadinoko-
kamu, nentokokoMm. INpu LboMy eniMiHytoTb i3 NOPOXHWUHM TOBCTOI KULLKK GakTepii pogy Eubacterium.

BucHoBku. [ocTpuit konieHTepuT y aiten (1-6 MicsauiB), siki nepebyBaroTb Ha NPUPOAHOMY BUrOLOBYBaHHI, PO3BMBAETLCA Ha TH
3MEHLLEHHs1 3HaueHHs Bifidobacterium, Lactobacillus i KoHTamiHaLlii NOPOXXHUHU TOBCTOI KuLKK E. coli Hly+, eHTeponaTtoreHHnMu
ewwepuxismu Ta C. diversus, Proteus, nenTokokoM, cTadinokokamu i nenTocTpENTOKOKaMK Ta MOCUNEHHSI 3HAYEHHS BakTepiit
Bacteroides n Escherichia.

TaKCOHOMMUYECKMI1 COCTaB MMKpOﬁMOTbI NOAOCTH TOACTOM KULLKHU AeTeN rPyAHOro eo3pacrta,
60AbHbIX OCTPbIM KOAUIHTEPUTOM, HaX0AALLUXCA HAa eCTeCTBEHHOM BCKapMAUBaHUU

A. . Cnupopuyk, A. B. Potapb, A. C. Cupopuyk, U. U. Cupopuyk, A. B. TymeHHas, E. A. BanHaep

B nocnenHve rogbl croxunacs napagokcarnsHas cuTyaLms, Kotopasi CBUAETENLCTBYET O HeGnaronpUsITHON BOMHOLIMK COBPEMEHHBIX
OCTPbIX KULLEYHbIX MHADEKLMA, 0COBEHHO Y iETel IPyAHOrO BO3PACTa, YTO BIMSIET HA KWU3HEHHBIN MPOTHO3 ANs 6ONbHBIX, XOTS Mo
Mepe yrnyBnéHHOro 13yyeHns aToil NaTonoMK y NaLWNeHTOB, KOMMYECTBO KOTOPLIX 3HAYUTENBHO 1 MPOAOIMKAET pacTH, MPOrHo3
MOCTOSIHHO YXyZLLaeTCs.

Llenb pa6oTbl — yCTaHOBWTbL 3TUONOMMIO KOMM3HTEPUTOB Y AETel rpyaHoro (1-6 MecsiLeB) Bo3pacTa, TaKCOHOMUYECKWIA COCTaB
MaToreHHbIX, YCNOBHO-NATOreHHbIX MUKPOOPraHU3MOB W NpEeLCTaBUTENEN TMaBHOM, AONOMHUTENBHON W CIy4alHOA MUKPOBKOTEI
MoroCTM TONCTOW KULLKW eTelt rpyaHoro Bo3pacTa, 60MbHbIX KONUSHTEPUTOM, MPY rPYAHOM BCKapMIMBaHWUK.

Matepuanbi u MeToabl. BakTep1oNorMyeckoMy 1 MUKOSIOrM4eckoMy 0bCres0BaHUSAM MOAEXano CoOepMMOe NonocTy TONCTOM
KuLky 48 feTelt B BO3paCTe OT OAHOMO A0 LWECTU MeCALEB, 6OMbHBIX KOMMSHTEPUTOM (KOHTPOSbHAs rpynna — 35 06pasLios coaep-
)KUMOTO TONCTOM KULLKU NPaKTUYECKU 300POBbIX LETE).

Pesyneratbl. 3Tvonornyeckas cTpyktypa Obina yctaHosneHa B 28 (58,33 %) uccnenosaHusx. MHaeke NocTosHCTBA, YacToTa
BCTPEYaeMoCTu, MHAeKchl BuaoBoro Goratctea Mapraneda, BuaoBoro pasHoobpasnst YuTTukepa, BUAOBOrO AOMUHUPOBAHMS
CumncoHa v beprepa-apkepa baktepuin poga Bifidobacterium, Lactobacillus, Bacteroides v Escherichia He otnnyatotcs y 60nb-
HbIX M NPaKTUYeCku 30OPOBbIX AETel. PacTyT 3Tu nokasateny y NenTocTPENTOKOKKOB: MHAEKC NOCTOSHCTBA Ha 78,26 %, yactota
BCTpeyaemocTh — Ha 60,00 %, nHaekc sugosoro Goratctea Mapraneda — B 2 pasa, MHAEKC BUAOBOMO pasHoobpasus Yuttukepa
— Ha 97,32 %, uHaeKchl BUOOBOrO AOMUHMPOBaHUs CumncoHa — B 3 pasa v beprepa—Tlapkepa — Ha 65,31 %. PacTyT Takke atn
rnokasaTtenu y yCrnoBHO-NaToreHHbIX aHTepobakTepuii (Proteus) Ha 82,24 % — B 2 pasa, 2,03 pasa, Ha 68,18 % CooTBETCTBEHHO.
V13y4eHne TakCOHOMMYECKOTO COCTaBa MUKPOBMOThI MOMOCTM TONCTON KULLIKW Y AETEN, BOMbHbIX OCTPLIM KOMIMSHTEPUTOM, NOKa3ano
LLMPOKYHO KOHTaMMHaLMio BroTona (MonocTu) natoreHHsIMy (E. coli Hly+, 3HTeponaToreHHbIMM KULLEYHBIMM ManoyKkamm) 1 yCIOBHO
naroreHHbIMu (C. diversus, Proteus ssp.) 3HTepobakTepUsiMu, CTachmOKOKKaMM, NENTOKOKKOM. [1py 3TOM 3NMMUHMPYIOT M3 MONOCTM
TONCTON KuLwKy GakTepun poga Eubacterium.

BbiBogbl. OCTpbIit KONMMAHTEPUT y AeTel B BO3PacTe OT OAHOMO A0 LECTH MEeCSLIEB, HaXOAALLMXCS Ha €CTECTBEHHOM BCKapMIn-
BaHMM, pa3BMBaeTCsA Ha hoHe YMeHbLUeHst 3HadeHns Bifidobacterium v Lactobacillus n KOHTaMWHaLMM NONOCTM TOMCTON KWLLKM
E. coli Hly+, sHTeponatoreHHbiMu awepuxusmu u C. diversus, Proteus, NnenTOKOKKOM, CTachUoKOKKaMu U NenTOCTPENTOKOKKaMu
1 ycuneHue 3HaveHus baktepuii Bacteroides n Escherichia.
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Taxonomic composition of microbiota of colon in breastfed infants with acute colienteritis
L. I. Sydorchuk, D. V. Rotar, A. S. Sydorchuk, I. Y. Sydorchuk, A. V. Gumenna, O. O. Blinder

Introduction. In recent years, paradoxical situation has been created, that testifies adverse evolution of modern acute intestinal
infections, especially in infants and vital prognosis for patients by measure of deep study of this disease in patients, which number
is significant and continues to grow, and the prognosis is getting worse.

Aim. To define the etiology of colienteritis in infants (1-6 months old), the taxonomic composition of pathogenic and conditionally
pathogenic microorganisms.

Materials and methods. Content of colon of 48 children (one to six months old) with colienteritis underwent bacterial and mycological
examination (control group — 35 samples of colon content of practically healthy infants).

Results. Etiological structure was determined in 28 (58.33 %) of investigations. Consistency index, frequency of occurrence,
Margalef species richness, Whittaker species diversity, Simpson and Berger—Parker species dominance indices of bacteria of genera
Bifidobacterium, Lactobacillus, Bacteroides and Escherichia did not differ in patients and healthy children. These indices grow in
Peptostreptococci. constancy index — by 78.26 %, frequency of occurrence — by 60.00 %, Margalef species richness index — by 2
times, Whittaker species diversity index — by 97.32 %, Simpson species dominance index — by 3 times and Berger — Parker index
- by 65.31 %. These indices also grew in conditionally pathogenic Enterobacteria (Proteus) by 82.24 %, by 2 times, by 2.03 times,
by 68.18 % respectively. Study of taxonomic composition of colon microbiota in children with acute colienteritis showed widespread
contamination of biotope (cavity) by pathogenic (E. coli Hly +, enteropathogenic E. coli) and conditionally pathogenic (C. diversus,
Proteus ssp.) Enterobacteria, Staphylococci, Peptococcus. This is accompanied with elimination of bacteria of genus Eubacterium
from colon cavity.

Conclusions: Acute colienteritis in one to six months old breastfed children developed on the background of reducing value of
Bifidobacterium and Lactobacillus and the contamination of colon with E. coli Hly+, enteropathogenic Escherichia and C. diversus,
Proteus, Peptococi, Staphylococci and Peptostreptococci, on the background of strengthening of value of Bacteroides and Escherichia.

B ocTtaHHi gecATupivya JOCArHYTO YMManux ycnixis y
BUBYEHHI eTionorii Ta naTtoreHesy roCTpUX KULLKOBUX
iHbeKLUin y AiTen Ha MikpoBionoriYyHoMy, iMyHOMOriYHOMY
PiBHSIX, LLO Aano MOXIIMBICTb CUHTE3YBaTH Ta 3 YCMiXOM
3aCTOCOBYBATH LLINPOKWIA apceHan 3acobis Ans 3anobirax-
HS MOLUMPEHHIO FOCTPUX KULLKOBWX IHCGhEKL Ta 34iNCHI0Ba-
TV ycnilLHe nikyBaHHs1, ane, Ha xarb, Ui yCrixv — BigHOCHI,
60 He rapaHTyI0Tb YITKOrO BCTAHOBIEHHS ETIONOTi, Mexa-
Hi3MiB PO3BMTKY 3aXBOPIOBAHHS, a Lie He Aiae MOXMMUBOCTI
3MificCHIOBaTY yCnilHy Tepanito Ta npodinaktuky [1]. Ha-
BiTb Binblue, cknanack napagokcanbHa cuTyauis, kotpa
3acBigyye HECMPUATAMBY €BOMIOLI0 Cy4acHUX rocTpux
KULLKOBMX iHbeKLin (0cobnmBo B AiTEN rpyaHoro Biky),
LLO BNMMBAE Ha BiTANbHWI MPOTHO3 AN XBOPUX, XO4a B
Mipy NOrnMbneHoro BUBYEHHS LIiEi MaTonorii B maLieHTis,
KifbKICTb SIKUX YMMana Ta NpoJoBXYe 3pocTaTi, NPOrHo3
MOCTINHO noriplyeTbes [2,3].

Binomo, Lo npupoaHe BUrofoByBaHHs cripusie opmy-
BaHHI0 00niraTHOi aBTOXTOHHOT MikpOGIOTH, 5ika € KIH4YOBOH B
MiKpOGIOLIEHO3i MOPOXHWHI TOBCTOI KWLLIKW AiTEl 0 POKY [4].
CBoEt0 Yeproto, TOBCTOKMLLKOBA MikpobioTa noginseTses Ha
MyKO3HY (MikpobioTy npueniTeniansHoi BionniBki) Ta NOpoX-
HWHHY (MpocBiTHY). MykosHa Mikpodpriopa 06'eaHye GakTepii,
SKi 3B'A3aHi 3i CM30BO0 0BOMOHKOKO Y BUFMSAI MIKDOKOITOHIN,
€ HEBIAAINMBHMM KOMMOHEHTOM NpUeniTenianbHOi Gionmiekv Ta
¢hopmye KOMOHiI3aLliiHy PE3NCTEHTHICTb CMN30BOI 0BOMOHKM
TOBCTOI KUKy [5]. OTxe, BUBYEHHS €TIONOM4HOI CTPYKTYpU
KMLLKOBWX iHCDEKLI, L0 3yMOBMEHI YMOBHO NaTOreHHUMM
MIKpOOpraHiamamu, a Takox BCTAHOBMEHHS 3MiH TakCOHO-
MIYHOrO cknagy MikpoBiOT MOPOXHUHU TOBCTOI KULLUKMA B
LiTe rpyaHoro BiKy, Ski XBOPI Ha FOCTPY KULLKOBY iHCDEKLLit0
3a NMPUPOAHOrO BUrOAOBYBAHHS, BU3HAYaE aKTyamnbHICTb
HaykoBoI npali [6,7].

Merta po6oTu

BcTaHoBuTK eTionorito KonieHTepuTiB y AiTei rpyaHoro
(1-6 micsuiB) BiKy, TAKCOHOMIYHUIA CKNag NaTOreHHUX,
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YMOBHO NaTOreHHWX MiKpoOpraHi3Mis i npeacTaBHUKIB
roroBHOI, 10AATKOBOI Ta BUMNALKOBOI MiKPOBIOTM NOPOX-
HWHW TOBCTOI KULLKW AiTEN rpyaHoro Biky, ki XBOpi Ha
KONiEHTEPUTY 3a FPYAHOTO BUrOAOBYBAHHS.

Matepianmn i meToAM AOCAIAKEHHA

bakTepionoriyHoMy Ta MiKONOriYHOMY OBCTEXEHHO
nignsarae yMiCT MOPOXHUHU TOBCTOI KuLwku 48 giTedt, Bik
— 1-6 micsiB (cepenHin Bik obcTexeHux — 3,47 + 0,97 mi-
cAUs, 3 HAX XNonymkiB — 27, AiB4atok — 21), siki XBopi Ha
konieHTeput, Ha 1-2 foOy 3aXBOPIOBAHHS [0 MoyaTky
aHTubioTMkoTepanii. |aeHTudikaLito ogepKaHux YncTux
KynbTyp eHTepobakTepinn (ewepwxin, uuntpobakrepa,
MPOTEIB Ta iHLUMX EHTEPOOAKTEPIN) 3LiICHUIN 32 METOAOM
W. Ewing, BukopucToBytoun 30 OCHOBHWX TECTIB, LLO pe-
komeHaoBaHi MiXkHapoaHWUM KOMITETOM 3 eHTepobakTepili.
B okpemux Bunagkax BMKOPUCTOBYBanM TECT-CUCTEMM
API-20E (®paHuis). MaToreHHi BapiaHTh BU3Havanu 3a
30aTHICTIO NPOAYKYBATU reMoni3unHu Ha kpoB'sHomy MIMA
Ta Ha OCHOBI CeposoriYHoi iaeHTudikaLil. laeHTugikadito
YUCTUX KYMBTYP iHLLNX BALINEHWX WTaMIiB NPOBOAWIY 3a
MOpONOriYHUMU, TUHKTOPIaNbHUMK, KyTbTypanbHUMKM Ta
BioximiyHnmm BnactmeocTaMu [8].

KoHTponbHy rpyny CTaHOBWMW 3pasku BMICTY Mo-
POXHWMHW TOBCTOI KWLWKN 35 NpaKTUYHO 340POBUX AiTe
(Bik — 1-6 micsauiB), ski nepebyBanu Ha NpUpogHOMY
BWrOf,0BYBaHHI Ta He XBOPINK Ha Byab-Ki 3aXxBOPtoBaHHS
(cepeqHin Bik obcTexeHnx — 3,71+ 0,87 micsaus, cepen HUX
xnonuukis — 18, gisyatok — 17).

[ns po3KpUTTS MexaHi3MiB KOHTamiHaLlii NOPOXHUHN
TOBCTOI KWLLKM AiTEN BiKOM Bif OAHOr0 A0 LLECTU MiCALLIB,
SIKi XBOPI Ha rOCTPWIA KOMIEHTEPUT, BUKOPUCTAHUIN EKOMO-
riYHMA MEeTOA, WO Aae MOXIMBICTb 34iINCHUTN 0cobnuBy
XapaKTepUCTUKY CMiBICHYBaHHS TAKCOHIB €KOCUCTEMU
«MaKpoopraHiam (xassiiH) — mikpobiota» i BUSBUTM cnps-
MOBaHICTb nopyLLeHb Mikpoekonorii 6iotony. [ins xapak-
TEPUCTUKU PiBHOMAHITTS! MiKpOGIOLLEHO3Y NMOPOXHWHK

Key words:

infants

(1-6 months),
bacterial infections,
intestine large,
microbiota.
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OpurMHanbHble UCCAEAOBaAHUA

Tabnuus 1. TakCOHOMIYHMIA cknag MiKpobioTy BMICTY MOPOXHWHW TOBCTOI KULLIKW
JiTeit rpyaHoro Biky (1-6 micsiliB), siki XBOpi Ha rocTpuid konieHTepuT i nepebyBatoTb
Ha NPUPOAHOMY BMrofoByBaHHi (n=48)

TakcoHu Mikpo6ioTu 2 S = S
T om — EE| >
§ = B = g s
£ & o Ex eg 2 < e g
2 £ = = 65 o S s £
§ 2 8 & 82 % &3 3:%8
S 2 & S a7 =k [ gEIcC
g 5 o © SE STI8 ST S S®© 1
s @ E © o DgQ WQT DOC
= 9 o 5 0o 0= o028 2%
s £ 3 5 38 2% 5E o=5
§ § = § S5 Z5FE 832 238
e & = T o ETao>x EZgO0 ZXZgu
O6niraTHi aHaepo6Hi GakTepii
. ) K 35 100,00 0,19 019 578 0,036 0,192
Bifidobacterium spp.
48 100,00 0,18 017 641 0,031 0,174
) K 3 10000 0,19 019 578 0,036 0,192
Lactobacillus spp.
O 48 100,00 0,18 0,17 6,41 0,031 0,174
) K 35 100,00 0,19 0,19 578 0,036 0,192
Bacteroides spp.
O 48 100,00 0,18 0,17 6,41 0,031 0,174
K 9 2571 005 004 149 0,002 0,049
Peptostreptococcus spp.
0 22 4583 0,08 0,08 294 0,006 0,081~
) K 0 - - - - - -
Peptococcus niger
O 13 2708 005 0,05 1,74 0,002 0,048
) K 7 2000 004 003 1,16 0,001 0,038
Fusobacterium spp.
oo - - - - - -
®dakynbTaTUBHI aHaepo6Hi Ta aepo6Hi MikpoopraHiamu
- K 35 100,00 0,19 0,19 578 0,036 0,192
Escherichia spp.
O 48 100,00 0,8 017 6,41 0,031 0,174
) K 0 0 - - - - -
E. coli Hly+
o 13 27,08 005 005 174 0,002 0,048
K 0 0 - - - - -
EMNKN
o 14 2917 005 005 1,87 0,003 0,052
K 4 11,43 002 002 0,66 - 0,022
Proteus spp.
O 10 20,83 0,04 0,04 134 0,001 0,037~
) ) K 0 0 - - - - -
Citrobacter diversus
o 1 2,08 <0,01 - 0,13 - 0,004
K 18 5143 0,10 009 297 0,09 0,099
Enterococcus spp.
g 0 o0 - - - - -
K 3 857 0,02 001 0,17 - 0,016
Staphylococcus spp.
o 5 1042 002 002 067 - 0,019
. K 1 2,86 0,01 - 0,05 - 0,005
Candida spp.
g o0 o0 - - - - -

K: nokasHuku npakTuyHo 340poBux Aitert; [: nokasHukM AiTei, ski XBOPI HA TOCTPUIA KOMIEHTEepUT;
O cTyniHb BiporigHocTi; EMKM: eHTeponatoreHHi KLIKOBI Nanuyki.

TOBCTOI KWLLKW BCTAHOBMKOBaNM iHaekcu Buaosoro barat-
cTBa 3a Mapranedom i BUAoBOro pisHoMaHiTTs 3a YitTe-
kepoM. Lle CBOepiaHi «peMTUHIOBI» NoKasHUKM BioTony, Lo
XapaKTepu3ytoTb NPOCTOPOBO-XapH4OBi PECYPCM Ta YMOBU
cepenoBuLLa Ans POCTY N PO3MHOXKEHHS MiKpOOPraHi3MiB.
CTyniHb BUAOBOrO JOMIHYBaHHS MEBHUX TAKCOHIB Y MiKpO-
6ioLieHO3i MOPOXHUHYM TOBCTOT KWLLIKV BCTAHOBMOBANM 3a
iHEKCOM BMA0BOrO JOMiHYBaHHS TAKCOHY B yrpynyBaHHi
3a CimncoHom Ta beprepom—Ilapkepom. MNpoBigHi Takco-
HU MiKPOBIOTW NOPOXHMHM TOBCTOI KULLIKV BU3HAYann Ha
nigcTaBi BCTAHOBMEHHS iHAeKCy nocTinHocTi. MposigHumMu
(oOMiHytOUMMK) TaKCOHaMK BBaxanu MikpoopraHiamm 3i
3HayeHHsAM iHgekcy nocTiHocTi 50 % i BuLWe, AoaaTko-
BuMK — Big 25 0o 50 %, BUNagKOBUMM — 3i BHAYEHHAM
nokasHuka Huxye Hix 25 %.

CTaTuCTMYHE onpawtoBaHHs LNdpOoBUX PE3YnbTaTiB
3AiNCHIOBaN 3 BUKOPUCTAHHSAM YHiBEPCanbHOI CTaTUCTUY-
Hoi nporpamu «Biostat 3,0» i3 BU3HAYEHHSIM cepeaHbOi
BennumHu (M), noxmbka cepeaHboi ( m), AOBIpYOrO iH-
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Tepsany. [Ans BiporigHOCTi pisHMLI Mix rpynamm (XBopux
OiTel i NpakTUYHO 300POBMX), 3aCTOCOBYBANM KOEMILEHT
CrblogeHTa. BigMiHHICTb MiX rpynamu BBaxanu Biporig-
Hot 3a p<0,05. MepeBipKy rinoTe3n Ha HOPManbHICTb
po3noginy o3Hak BUKoHanm 3a kputepiem LLanipo-Yinka.

Pe3yAbTaTi Ta iX 06roBopeHHsa

ETionoriyHa cTpykTypa (TakcOHOMiIYHUIA cknaa) 30yAHMKIB
KOnNieHTepuTIB Y AiTel BIKOM Bif OQHOIO 10 LUEeCTM MicsLiB,
SIKi XBOPi Ha konieHTepuT, BcTaHoBneHa y 28 (58,33 %) no-
cnigxeHHsx. Cepen Hux —y 14 (29,17 %) npuumnHoto 6ynu
eHTeponaTtoreHHi knwwkosi nanuyku (EMKI) ceposapiaHTis
055, 0125, 0128a8, 0151, 0158 Ta iHwi; y 13 (27,08 %)
— EHTEepPOTOKCUTEHHI eLLepuxii Ta B OAHiel AUTUMHN — 3a-
XBOPIOBaHHS, WO BUKIUKaHe LuTpobakTepoM. B iHwmx
Bunaakax (41,67 %) etionorito He BAANOCL BCTAHOBUTY.
MMigTBEpAXeHHSs eTioNOriYHOI CTPYKTYpU eHTepobakTepin
[0BefileHe 3pOCTaHHSAM TUTPY arfioTWHIHIB Y NapHUX
cupoBaTkax vepe3 2—3 TUXHI Ao KoXHOro 30yaHuKa, Lo
CMPUYMHSIB 3aXBOPIOBAHHSI.

TaKCOHOMIYHWIA CKnag rofoBHOI MiKpoGIOTH He 3a3Hae
3HaYYLWMX 3MiH, OCKINbKM B KULLKOBOMY MiKpoGioLEeHO3i
TOBCTOI KULLKW AiTelt rpyaHoro Biky (1-6 micsuis), siki nepe-
OyBanu Ha NPUPOAHOMY BUrOLOBYBaHHiI (rpyLHE MOMOKO,
WO He iH(hikoBaHe NaToreHHUMK Ta YMOBHO MaTOrEHHM-
MU MiKpoOpraHiaMamu), nepeBaxatoTb rpaMno3nTUBHI
acrnoporeHHi LyKponiTuyHi obniraThi aHaepobHi BakTepii,
nepeBaxHo b6akTepii popy Bifidobacterium, Lactobacillus
i dhakynbTaTBHO aHaepobHi 6akTepii (Enterococcus), a
TaKOX rpaMHeraTuBHI acnoporeHHi obniratHi aHaepobHi
GakTepii poay Bacteroides i hakynbTaTuBHi aHaepobHi Ta
aepo6Hi 6akTepii pogy Escherichia (ma6n. 1).

lNepepaxoBaHi BULLE TAKCOHM 3a iHAEKCOM MOCTINHOCTI,
4acToTOK 3YCTpivaHHS, iHAekcamu BUAoBoro GaratcTea
Mapraneda Ta BUg0OBOro pi3HOMaHITTS YiTTekepa € CBoe-
PiBHUMM «perTUHraMm» BioTony, KOTpi XapaKTepU3yTb
MPOCTOPOBO-Xap4OBi PECYPCY Ta yMOBM MOPOKHWUHM TOBCTOI
KULLIKM 151 POCTY, PO3MHOXEHHS Ta iCHYBaHHS! LX MiKpoop-
raHiamiB; LLO A€ LM aBTOXTOHHUM oBniraTHUM aHaepob-
HUM GakTepisiM nocigaTti NpoBiaHe MicLe B MikpobioLeHO3i
11 MO3NTVMBHO BNNMBATW Ha 30OPOB’A AITEN rPyaHOTO BiKy,
¢hopmyBaTH ronoBHy, iHaMreHHy Mikpobioty Giotony.

Pesynbtatn gocnifxeHHs TakCOHOMIYHOTO cknaay
MiKpOGiOTM NMOPOXKHWUHM TOBCTOI KWLIKW AiTel rpyaHOro
BiKy (1-6 MicsuiB), sIKi XBOPi Ha rOCTPUI KOMIEHTEPUT i
nepebyBarOTb Ha NPUPOAHOMY BUrOAOBYBAHHI, HABEAEHi
B mabnuui 1. TakCOHOMIYHWIA cknag MikpobioTy Nopox-
HUHW TOBCTOI KULLKW AiTEN rpyaHOro BiKy, SKi XBOpi Ha
TOCTPWIA KOMIEHTEPHT, CYTTEBO BifPI3HAOTLCS 3a CKIaoM
[04aTKOBOI Ta BUNaAKOBOI MikpobioTK, @ TAKCOHOMIYHUI
cKnag rorioBHOI MiKpOBIOTM NMPaKTUYHO HE 3MIHIOETHCS.
IHOeKC MOCTINHOCTI, YacToTa 3ycTpiYaHHs, iHOEeKCH Bu-
posoro Garatctea Mapraneda, BUIOBOrO Pi3HOMaHITTS
YitTekepa, BuaoBoro fomiHyBaHHs CimncoHa Ta bepre-
pa—Tlapkepa 6akTepii pogy Bifidobacterium, Lactobacillus,
Bacteroides Ta Escherichia He Bigpi3HANUCL Y XBOPWX i
MPaKTUYHO 300POBKX AiTeN. 3pocTalTb Li NOKa3HUKM B
NEenTOCTPENTOKOKIB, iHAEKC MOCTINHOCTI — Ha 78,26 %,
yacToTa 3ycTpivaHHs — Ha 60 %, iHaekc B1goBoro Harat-
ctea Mapraneda — BABiui, iHAEKC BUOOBOMO Pi3HOMaHITTS
Yittrekepa — Ha 97,32 %, iHaekcy BMAOBOMO AOMiHYBaHHS
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CimncoHa — BTpuyi Ta beprepa—apkepa — Ha 65,31 %.
3pocTaroTb TaKOX Lii MOKA3HMKM | B YMOBHO NATOTEHHUX eH-
TepobakTepiii (Proteus) Ha 82,24 %, -y 2 pa3u, 2,03 pasa,
Ha 68,18 % BignosigHo. BiacyTHICTb y 3paskax BMICTY no-
POXHWHM TOBCTOI KULLKW [iTeV rpyaHoro Biky (1-6 micauis),
Aki nepebyBanu Ha rpygHomy BurofoByBaHHi, Candida
SPp. MOXHa OBrpyHTYBaTW paHHIM TEPMIHOM 3aXBOpIO-
BaHHA (1-2 poba) Ta B3ATTAM MaTtepiany Ao noyatky
aHTMbioTVKOTEpanii. BMBYEHHSA TakCOHOMIYHOTO cknagy
MiKpOGIOTW NOPOXHUHM TOBCTOI KUK B AiTEN, SKi XBOPI
Ha roCTPUIM KOMIEHTEPUT, NOKa3aso LWMPOKY KOHTaMiHaLio
6ioTony (nopoxHuHK) natoreHHumMu (E. coli Hly+, entepo-
MaTOreHHNMM KULLKOBUMMU Nanuykamm) Ta yMOBHO naTo-
reHHumm (C. diversus, Proteus ssp.) eHTepobakTepismu,
cracbinokokamu, nentokokom. Mpu ubomy 6akTtepii pogy
Eubacterium eniMiHytoTb i3 MOPOXXHUHW TOBCTOI KWLLIKW.

BucHoBKU

[ocTpuit konieHTeput y aiten (Bik — 1-6 micaui), ski
nepebyBaloTb Ha NPUPOLHOMY BUrOZOBYBaHHI, PO3BU-
BAETbCA Ha TIi 3MEHLLEeHHs! 3HadyeHHs Bifidobacterium,
Lactobacillus i KOHTamiHawii NOPOXHWHM TOBCTOI KMLU-
ku E. coli Hly+, eHTeponaToreHHUMKN ellepuxisMmu Ta
C. diversus, Proteus, nenTokokom, cTacginokokamu Ta
NenToCTPENTOKOKaMM 11 MOCUMEHHS 3HaYeHHs BakTepin
Bacteroides Ta Escherichia.

MepcnekTvBM noganbwmx gocnigkeHb. OaepxaHi
Ta HaBedeHi y CTaTTi pe3ynsTaTv — nigcTasa Ans [ocni-
[PKEHHS! TAaKCOHOMIYHOrO cknagy MikpobioTy NOPOXHUHM
TOBCTOI KWLIKM B AiTEN MOMOALIOTO BiKYy, SiKi XBOpi Ha
rocTpuit konieHTepuT i nepebyBatoTb Ha NMPUPOLHOMY
BUrOf0BYBaHHI iH(IKOBAHUM TPYAHNM MOSTOKOM.
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BMicT kob6aAbTy B GiocepeaoBULLAX AOHOLIEHUX HOBOHAPOAXKEHHUX
K NPEAUKTOP BUHUKHEHHS TiNOKCUUHO-iLueMiuHoro ypaxeHHs LLHC

. B. TapacoBa?, T. M. Kanumenko?, C. M. Kacan?, 0. K. PomaHtok?, B. 0. Metpawenko?, 0. 0. Muanneup?

L CYMCbKHMit AEPXaBHHIA yHiBEpCUTET, MeAUUHUI IHCTUTYT, YKpaiHa, % XapKiBCbka MeAMUHa akapeMia MiICAAAMNAOMHOI OCBITH, YKpaiHa

MeTta po6GoTu — BM3HAuMTLK BMICT kobanbTy B GiocepenoBuLLax HOBOHAPOMKEHWX, SiKi NEPEHECTIN TNOKCUYHO-ILUEMIYHE YPaxKEHHS
LIHC (F'1Y LIHC) i BBYMTM Or0 NpeamkTopchbki BMACTUBOCTI Yy (hopMyBaHHi rinokcii. [ocnigntn 3abesneyeHHs kobanstoM y cuctemi
MaTy-nnaweHTa-nnig.

Marepianu Ta meTogu. BuzHaunnm BMicT kobansTy B cupoBaTLyi KpoBi Ta eputpoumTax 30 BariTHUX KIHOK Ta iXHiX 30 HOBOHAPOMKEHNX
i3 Ty LHC. I'pyny koHTponto ctaHoBumn 30 xiHok i3 cisionoriyHum nepebirom BariTHOCTi Ta ixHix 30 300pOBUX AOHOLLEHUX HOBOHA-
pomkeHnx (3A4H). Ans BusHadeHHs BmicTy Co B GiocybcTpaTax 3acTocoByBanu MeTof aToMHO-abecopbLiitHOi cnekTpodoToMeTpii.
BvkopucToByBanu MeToay BapiaLifiHOi CTaTUCTMKW, L0 NpUAATHI 451 Meaunko-6ionorivHmnx gocnimkeHb, i Metog Banbga—TeHkiHa ans
BM3HAYEHHS! NPEAVKTOPCHKIX BMACTUBOCTEN KOGanbTy.

Pe3ynkTaTi. Y cpoBaTLyi KpOBi BariTHUX XiHOK, ik Hapogwnm giten i3 MY LIHC, 3Hanaennn gediumt kobansty. Bmict Co B eputpoumtax
nynoBMHHOI KpoBi 3[1H GyB HYXYMM, HiXX B €pUTPOLIMTAX XIHOK i3 cisionoriyHumM nepebirom BariTHOCTI, BABIYI. OTXe, 411S epUTPOLMTIB
nnoga BnacTuee Hikye 3abeanedeHHst kobanstom. KinbkicHe B3Ha4YeHHs BMICTy Co y nnaLeHTi nokasano, Lo npy rinoKcii KoHUEeHTpais
1oro Byna MeHLLIOK BYETBEPO, HiX B yMOBaX dhisionoriyHoro nepebiry BariTHOCTi. IHAEKC NPOHMKHEHHS ans kobansTty y Bunaaky Y LIHC
6yB BULLMM, HiX y Tpyni KOHTPOMHO. MpoTe IHAEKC HakonnyeHHs —y 1,5 pasa meHwmM. Y pasi 'Y LIHC y cupoBatui nynoBUHHOT KpoBi
[OHOLLIEHNX HOBOHAPOIKEHNX COCTEpIran CyTTeBe 3MEHLLEHHS BMICTY koBanbTy Ha 34,6 % Ta 36inbLueHHs Ha 44 % B eputpounTax
MyMOBUHHOI KPOBI MOPIBHSIHO 3 rPyNoto KOHTponto. Y aoHoweHmx i3 MY LIHC y nepuuy go6y xuTTs koHUeHTpauis kobankTy B cevi byna
B 1,6 pasa MeHLLOI0, HiX Yy rpyni NOPIBHAHHS. HanpyKiHLi NepLIoro MiCALS XUTTS AOro KOHLEHTpaLlist B cevi 3HmkyBanacs Ha 31,7 %.

BucHoBKu. [Ins XiHOK, SIki HAPOAWNW AiTel i3 riNOKCUYHO-iLUeMIYHIM ypaxeHHsaM LIHC, BnacTuBmin YuManmin cupoBaTkoBO-epUTPOLY-
TapHuit aucbanaqc Co. BnacTviei nnavueHTi 6ap’epHa Ta yHKLis AENOHYBaAHHS CYTTEBO MOPYLLEH] Y BUNaAKaX HAPOMKEHHS AiTel B

acdikcii. [ns BMiCTy kobansTy B CMPOBATLL KPOBI, EPUTPOLIMTAX i CeYi BCTAHOBEHI yxe BUCOKI MPeaMKTOpChbK BacTmBoCTi: 1=4,71;
MK=+13,9; 1=6,24: NK=+9,0 ta 1=5,08; MK=+2,0 BignosiaHo.

CoaepxxaHue kobanbta B GUocpepax AOHOLUEHHbIX HOBOPOXXAEHHbIX
KaK NPeAUKTOP BO3HUKHOBEHUA FTMNOKCUYECKU-ULLIEMUYECKOro nopaxeHua LUHC

W. B. Tapacosa, T. M. KaumeHko, C. H. KacsH, O. K. PomaHtok, B. A. NetpalueHko, O. A. Muavnew,

Llenb pa6otbl — onpeaenuTb coaepkanune kobansta B G1ocpenax HOBOPOXAEHHBIX, MEPEHECLLMX TMMOKCUYECKU-ULLIEMIYECKOE
nopaxenue LIHC (TUM LHC) 1 n3y4nTb ero npeankTopckve CBOMCTBa B hOpMMPOBaHIK runokcuu. Miccnenosars ponb obecnedeHus
kobanskToM B cUCTEME MaTb—TaLeHTa—Mnoz.

Matepuansi u MeTogbl. [MpoBeaeHo onpeaeneHne kobankTa B CbIBOPOTKE KPOBU U 3puTpoumTax 30 GepemeHHbIX XEHLMH 1 ux 30
HoBOpOXAEHHBIX ¢ MM LIHC. pynny cpaBHeHus cocTaBuiin 30 XEHLLWH ¢ nanonornieckum TeveHnem 6epemeHHocTy 1 ux 30 3gopo-
BbIX [JOHOLLEHHbIX HOBOPOXAEHHBIX. [ins onpeneneHus copepxanus Co B 6rocybcTpaTax npuMeHsni MeTof aToMHO-abcopOLMOHHOM
cnekTpodoToMeTpuu. Micnons30Bani MeToAbl BapuaLMOHHON CTAaTUCTIKM, NMPUroaHbIe AN1S Meanko-61Monoruieckux MccnenoBaxmii 1
meToa Banbaa—TeHkvHa Ans onpeaeneHns NpeanKTopCKuX CBOCTB kobanbra.

Pesynkrartbl. B cbiBopoTke KpoBI BepeMeHHbIX XeHLLUWH, poaumsLunx aetert ¢ MM LIHC, Haxoaunu gedvumT kobansta. CogepkaHue
Co B apuTpOLMTaX NynoBUHHON kKpoBM 3[1H Bbin HYXKE, YeM B 3pUTPOLIMTAX KEHLLMH C PU3MONOMIYECKM TEYEHEM HEPEMEHHOCTV — B
2 pasa. Takum 06pa3om, Ans 3pUTPOLIMTOB Nofa CBOMCTBEHHO Bonee H13koe obecneyerme kobanstom. Coaepxanus Co B nnavieHTe
NPV TMMOKCIM BbIN0 MeHbLLE B 4 pasa, YeM B criyvae (pranonornieckoro TedeHns 6epemeHHoCTu. IHAeKC NPOHMKHOBEHUS Ans kobankTa
B cnyyae MMM LIHC 6bin Bbiwe, Yem B rpynne koHTpons. OaHako MHAEKC HakonneHus — B 1,5 pasa meHblue. B cnyyae MM LHC B
CbIBOPOTKE MYMOBWHHON KPOBW AOHOLLEHHBIX HOBOPOXAEHHBIX HAabMofanu CyLIecTBEHHOE yMeHbLUEHWe coaepxanus kobankra Ha
34,6 % v yBenuyeHune Ha 44 % B 3pUTPOLIMTaX MyMOBWUHHOM KPOBYW MO CPABHEHMIO C rPyNoii KOHTpons. Y AoHowweHHbIx ¢ FUM LHC B
nepBble CyTKM KWU3HW KOHLIeHTpauus kobankTa B Moye Obina B 1,6 pasa MeHbLUe, YeM B rpynne cpaBHeHMS. B koHLe nepeoro mecsua
XXM3HW €ro KOHLEHTPaLms B Moye CHkanack Ha 31,7 %.

BbiBogbl. XKeHLHaM, poamBLLIMM AETel C MMMOKCUYECKU-MLIEMMYECKM nopaxeHneM LIHC, npucyLy 3HauMTenbHbIA CHIBOPOTOY-
HO-apUTpOLMTapHBLIA AncbanaHc Co. CBOMCTBEHHbIE MnaLeHTe 6apbepHas 1 PYHKLMS AENOHMPOBAHNS CYLLECTBEHHO HapyLUEHb B
Ccnyyasx poxaeHus aetert B acmkenu. [ins cogepkaHus kobarnsta B CbIBOPOTKE KPOBM, SPUTPOLIMTAX M MOYE YCTAHOBMEHBI O4EHD
BLICOKME NPeANKTOpCkue cBoitcTaa: 1=4,71; MK=+13,9; 1=6,24; MK=+9,0 n 1=5,08; MK=+2,0 COOTBETCTBEHHO.

Content of cobalt in biological medias of full-term newborns as predictor
of perinatal hypoxic damage of central nervous system

I. V. Tarasova, T. M. Klimenko, S. M. Kasyan, O. K. Romaniuk, V. O. Petrashenko, O. O. Pylypets

The aim of the study: to determine cobalt content in biological media of newborns with hypoxic-ischemic lesions of central nervous system (CNS
and to study its properties as predictor in formation of hypoxia outcomes, to investigate cobalt ensuring the in mother-placenta-fetus system.
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Materials and methods. Co content was determined in serum and erythrocytes of 30 pregnant women and their 30 newborns with
hypoxic-ischemic damage of CNS. The content of trace elements in biomaterials of newborns and their mothers was determined by
atomic absorption spectrophotometry on a spectrophotometer C-115M1, manufacturing NGO “Selmi” (Ukraine). We used methods
of variation statistics suitable for biomedical research and method Wald-Genkin to determine the properties as prediktor of cobalt.

Results. For women which born babies with hypoxia was typical significant serum-erythrocytic imbalance of Co. In case of hypoxia we
determined decreasing of barrier function (96.2 %) and depositing function of Co (79.3 %), indicating a dysfunction of placenta in case
of hypoxia. Content of Co in serum of newborns with hypoxic damage of CNS Co was significantly (p < 0.05) lower and in erythrocytes
on 40 % higher compared to healthy newborns. Low content of Co in urine of infants with hypoxic CNS damage shows its low kidneys
elimination during neonatal period. Properties of cobalt as predyktor was found in serum 23.01 mmol/L, erythrocyte >0.61 mcg/mg
ashes and urine <0.40 mmol/L, respectively. Prognostic significance (index and informative prognostic factor) was high.

Conclusions. Significant serum-erythrocytic imbalance of Co was typical for women who born babies with hypoxia. Barrier function and
depositing function of Co were determined in hypoxia. This indicated dysfunction of placenta under conditions of hypoxia. Serum cobalt
level, erythrocytes and urine had typically high predictor properties: T=4.71; PC = +13.9; 1= 6.24; PC = +9.0 and [=5.08; PC = +2.0.

Y CTpYKTYpi 3aXBOPIOBAHOCTI HOBOHAPOMKEHUX NPOBIAHE
MicLe nocigatoTb nepuHaTanbHi rinokcuyHi ypaxerHs LIHC,
LLO € HANYaCTILLOKO MPWUYMHOK HEBPOMOMYHIX BiAXMNEHb Y
nepioai HOBOHAPOZYKEHOCTI, CYTTEBO BNMMBAKOTH Ha Nofasb-
LWV PO3BUTOK AMTUHM Ta 3yMOBIHOIOTb BUCOKi MOKA3HWKM iH-
BanigHoCTi Ta cMepTHOCTI [1-2]. AnekBaTHa OCTaBKa KUCHHO
KNiTWHaM y)Xe BaX1Ba Ans BCiX aepobHMX opraHiamis, Lo
MOB’AA3aHO 3 00 Y4aCTIO B OKVCMOBaNbHOMY (hocthopuIio-
BaHHi Ta B psiai hepMeHTaTnBHUX npoLiecis [3—4]. MexaHismm
YyTAMBOCTI KNITUH A0 HEAOCTATHOCTI KUCHIO JOCHIMKYHOTECS
[@BHO, aKTMBHO BEOYTLCS MOLLUYKN «KUCHEBOIO CEHCOpay.

Jediumt kobansty (Co) HaibinbLL Big4yTHAR Y KNiTK-
Hax KiCTKOBOTO MO3Ky Ta HepBoBuX [5]. B ocHoBi Garatbox
nposisiB BBy CO Ha hyHKL|iT XMBKX OpraHisMiB — oauH
YHiBepCanbHUN BHYTPILLHLOKITITUHHWAA MeXaHi3M: akTusaLis
iHAYyKOBaHOTO rinoKcieto YnHHMKa, abo HIF (hypoxia inducible
factor), Lo noTiM Np13BOAMTL O aKTMBALi anonToay, rmiko-
nigy, aHrioreHesy, eputponoesy [6].

Bpaxosytoumn Te, 1Wo Len mikpoenemeHT (ME) 3abes-
nedye nepebir 6ioNoriYHMX peakwiiit y ronoBHOMY MO3Ky Ta
BUCTYNae KaTaniaatopom GaraTbox i3 HuX, LikaBum Gyno
BW3HAYEHHS! NPEOUKTOPCLKMX BNAcTUBOCTEN KobanbTy B
PO3BUTKY FiNOKCUYHO-iLLIeMiYHOro ypaxeHHs LIHC [7].

Meta po6oTtu

BuaHauuTtn BMICT kobanbTy B GiocepefoBuLiax HOBOHa-
POMKEHWX, SKi NEPEHECTN MNOKCUYHO-ILLIEMIYHE YPaKEHHS
LIHC ('Y LIHC) i BMBYMTM MOrO NpeaunKTOpCKi BMacTUBOCTI
y dopmysanHi 'Y LUHC. Jocniguti ponb 3abe3neyeHHs
kobansToM y ccTeMi MaTu—-nnaLeHTa—nnig B ymoBax disio-
noriyHoi BaritHocTi Ta y paai 'Y LIHC. 3giiicHnTy KinbkicHe
Ta sIKICHe OLIiHIOBaHHS B3aEMO3B’'AI3KiB Ta 0COONMBOCTEN
TpaHcnnavleHTapHoi Mirpauii Co fo nnopa.

Martepianu i MeToAM AOCAIAKEHHSA

BuaHaumnm BMicT kobansTy B CMpOBATLL KPOBi Ta epUTPOLIn-
Tax 30 BariTHUX XxiHok Ta ixHix 30 HOBOHapomxeHux i3 'Y
LIHC. Mpyny koHTponto cTaHoBWAm 30 3KiHOK i3 ¢iionoriYHm
nepebirom BariTHoCTi Ta 30 iXHiX 300POBUX AOHOLIEHUX
HOBOHAPOMKEHNX.

Yci HoBoHapomkeHi 3 aiarHosamu 'Y LIHC Hapoaunnes
y CTaHi acdikcii Ta Bignosigany pospobneHnM Kputepism
BKITIOYEHHS: 3rigHO 3 Haka3om Ne 225 MO3 Ykpainu «[lo-
yaTkoBa, peaHiMaliiiHa i nicnapeaHimauinHa gonomora
HOBOHapomkeHMM B YkpaiHi» Big 28.03.2014 p. i 3a MKX-10.
3 MeTol0 00’ekTUBI3aLi KNIHIYHWUX 03HAK NepuHaTanbHOro
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ypaxeHHst LIHC i cnocTepexeHHs 3a TpaHcdopmalieto
BUSIBMEHUX CTPYKTYPHUX LiepebparbHUX NopyLUEHb YCiM HO-
BOHAPOMKEHWUM 3iICHUNM HEMPOCOHOrpadito Ta 4onnepo-
rpadito. MecTaulinHuii Bik 0bcTexeHux ctaHosmB 39,1+0,17.

[ins Bu3HaueHHs Bmicty Co B GiocybeTpatax BUKOPUCTO-
ByBarnu MeToz aToMHO-abcopbLiHOT cnekTpodoToMeTpii Ha
cnektpocdotometpi C-115M1 (HBO «Selmiy, Ykpaina), Lo
OCHALLEHWNI KOMM'OTEPHOIO MPUCTABKOK AN aBTOMaThy-
Horo obumcrtoBanHs BMiCTy ME. [Ins BU3HaYeHHs iHaeKcy
HaKkonu4eHHsi kobansTy BpaxoByBamnu BiJHOLIEHHS! BMICTY
ME B epuTpoumuTax AMTUHM JO WOMO BMICTY Y MAALEHTI.
IHAEKC NPOHUKHEHHST — Lie BigHOLWeHHs BMicTy ME B cvpo-
BaTL|i NYNOBMHHOI KPOBI A0 V10r0 KOHLEHTpaLlii B cMpoBaTL
MaTEPUHCBKOI KPOBI.

Pe3ynbrati cTaTMCTMYHO onpavoBanu 3a JONOMOroK
nporpam Statistica7.0 i Microsoft Excel XP. BukopucToBy-
Ban METOAW NapaMeTPUYHOI Ta HenapaMeTpPUYHOI CTaTue-
TUKM, KOTPI NPUAATHI AN Meanko-B6ionoriYHNX AOCTIMKEHD.
[ins BU3HaYEHHS NPEAMKTOPCLKMX BNACTUBOCTEN kobankTy
3aCTOCOBYBaNV HeoAHOpIAHY npouenypy Banbaa-leHkina,
CyTb siKoro BasyeTbcs Ha po3paxyHKy BifHOLLEHHS NpaBao-
nogibHOCTi NOCNIAOBHO AMNs 03HAK, LLIO BNIOPSIAKOBYHOTLCA 38
3MEHLLEHHAM iHGOPMaTUBHOCTI (MPOTHOCTUYHI KoediLlieH-
TH), MPY LIbOMY BiAHOLLUEHHS NPaBLoNOAIGHOCTI MOKPOKOBO
MOpPIBHIOKTLCS [8].

Pe3yAbTaTH Ta iX 06roBopeHHs

Anania Bmicty ME B cvposartui kposi 30 maTtepis i3 disio-
noriyH1M nepebirom BariTHOCTI Ta B CUPOBATL MYMOBUHHOI
kpoBi 30 300pOBKX AOHOLLEHMX HOBOHapomkeHux (30H)
rnokasas: BigMiHHOCTeN yMicTy kobankty Hemae (6,24+0,6
MkMonb/n i 5,0+0,7 MkMonb/n y CpoBaTLi KPOBI BariTHUX i
CMpOBATLi NyMOBKMHHOI KPOBI BiAnosigHo), (p>0,05).

[ocnimkeHHs BMmicTy Co B C1poBaTLi XXiHOK BCTAHOBUNMK,
LLIO MOro CMPOBATKOBA KOHLIEHTPALliA B MaTepiB, Ski Hapoam-
nm giten i3 MY LHC, 6yna BiporigHO HMX40t0 MOPIBHSHO 3
XiHkamu 3 cpisionoriyHnm nepebirom BaritHocTi (4,71+0,46
i 6,24 0,6 mkmonb/n BignosigHo), p<0,05.

Y HosoHapomkeHux i3 'Y LIHC — kobansty B cupo-
BaTLi KpoBi 6yno B 1,4 pasa MeHLUE MOPIBHAHO 3 KOHLIEH-
Tpauieto Co B cupoBaTtLi KpoBi ixHix MatepiB (3,27+0,21 i
6,24+0,6 mkmonb/n BignosigHo), p<0,001. OTxe, B cupo-
BaTLji KPOBI BArTHWX XIHOK, ki Hapogunm giten i3 'Y LIHC,
BusiBnsnm gediumt Co.

Bwict Co B eputpoumTax Matepis i3 ¢hisionoriyHimM ne-
pebirom BariTHOCTi Ta epuTpoLMTax MynoBuHHOI kposi 34H
MOPIBHSHO 3 BMICTOM Y CUPOBATLLi KPOBI MaB CBOI BiiMiHHOCTi.
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Tak, BmicT ysoro ME B eputpoumtax nynosuHHoI kposi 34H
OyB HVX4MM, HDK B epuTpoLmMTax XiHOK i3 disionoriyHnm
nepebirom BaritHocTi BABIYi i cTaHoBmB 0,033£0,003 MKr/mr
3omm Co Ta 0,059+0,005 mkr/mr 3omm Co B eputpoumTax
JMTUHM Ta MaTepi BignosigHo (p<0,001).

Omxe, NS epuTPOLMTIB NIIoAa BNacTuBe HuxYe 3abes-
neyeHHs kobansTom.

B eputpoumTtax kpoBi MatepiB, ski Hapogunu aiten i3
'Y LUHC, HacuuenicTb kobanstom Maibke He BigpisHsanacs
Big TWX, Wo Hapoamnu 30H (0,062+0,004 mkr/mr 3onm Ta
0,059+0,005 mkr/mr 301 BignoBiaHo), p>0,05).

3Baxxaroum Ha Taki ocobnmeocTi BmicTy Co y cpoBarLi
Ta epuTpouuTax y matepis, ski Hapogunu giten i3 'Y LIHC
Ta iXHIX HOBOHAPOMKEHNX, 3aKOHOMIPHO BUHMKaE noTpeba y
BMBYEHHI poni NnaLeHTy B 3abe3neyeHHi MiKpoerneMeHTHOro
HanaHcy cuctemn maTu—nnaueHTa—nnia.

KinbkicHe Br3HaueHHs BMiCTY Co y nnaLeHTi nokasano,
Lo npw Tinokcii koHUeHTpauis uboro ME 6yna MeHLow
BYETBEPO, HiX 3a chisionoriyHoro nepebiry BariTHOCTI, Ta
craHosuna 0,01 mkr/mr 3onu Ta 0,04 MKr/Mr 3011 BignosigHo
(p<0,001).

[eBHMI iHTEPEC BUKNMKAE AMHAMIKa 3MiH KOHLIEHTpaLlin
ME B cupoBaTLi MaTepUHCLKOI KPOBI, MNALEHTi, epuTpoLu-
Tax MyMoBMHHOI KPOBI, OCKINbKV Aa€ MOXIMBICTb OLIHUTM
yHKuito feno (iHaeke HakonuyeHHs) Ta 6ap’epHy yHKL0
(IHOEKC NPOHUKHEHHS) NNaLeHTy.

IHL.EKC NPOHUKHEHHS Yepe3 NnaLieHTy Ans kobansty 6yB
poBoni Bucokum i craHosus y 3[H 80,1 %. OTxe, 6ap’epHa
(hyHKLUiA nnaueHTn Wwoao kobanbty € Husbkoto. Mopsg 3
TUM NnaueHTa 3a4aTHa HakonmuuyBaTh KobanbT, OCKiNbKY
iHoekc HakonmyeHHs — 121,2 %. 3a HawuMu gaHumu,
iHEKC MPOHMKHEHHS Ans kobanety y pasi MY LHC 6ys
BULLWM, HIX Yy rpyni KOHTpomto, i cTaHoBmB: 96,2 % npotu
80,1 % (p<0,05). Mpote iHaekc HakonnyeHHs ByB B 1,5 pasa
meHLmuM (p<0,001).

Lli nokasHvkw ceigyath: nig yac gediumty kobansty
y NnaueHTi CTBOPIOTLCS YMOBU Ans Ginblu WBUAKOMO
MPOHUKHEHHS 1010 A0 NIoaa, a yHKLS HAKOMMYEHHS Npu
LbOMY MpUrHivyeTbes, TOBTO dpyHKLis 36epexeHHs ME, wo
6epyTb aKTUBHY y4acTb Y PO3BUTKY Nroaa, MOPYLLYETLCS.

[aHi, Lo opepxanu, caigyatb NPo NOPYLUIEHHS HASIBHUX
y NnaveHTi MexaHi3MiB 3axucTy y pasi isionoriyHux ymoB
pO3BUTKY Nnoga.

BwicT kobanbTy B cupoBartLi mynoBuHHOI kposi 3[H
craHosuB 5,0+0,4 mMkmonb/n, a B eputpounTax Aocsras
piBHs 0,033+0,003 mKr/Mr 30nK. Y HeoHaTanbHOMY Mepiogi
MoKa3HWKIM BMICTY kobarsTy B CMpOBATLYi KPOBi Mamnu TEHAEH-
LLit0 40 3HIKEHHS, @ B epuTpoLMTaXx — 0 NOro 3BinbLleHHs
(mabn. 1).

Y pasi 'Y LIHC y cvpoBsaTLii nynoBWHHOT KPOBI [JOHOLLE-
HWX HOBOHAPOMKEHNX CrOCTepiranu CyTTeBEe 3MEHLLEHHS
BMiCTY kobankTy (Ha 34,6 %) NOPIBHSHO 3 PYMOH KOHTPOTHO.
OpnHouacHo 3 LM Binbyeanock 36inbLueHHs Ha 44 % BmicTy
kobarnksTy B epUTpoLmMTax MynoBUHHOI KPOBI. [poTsirom Heo-
HaTanbHoro nepiofy nokasHyk1 BmicTy Loro ME B cupoBartLi
KPOBI Manu TeHAEHLit0 40 30iNbLLEHHS, ane Ha APYroMy TVXKHI
KUTTS 3arULLANMCh 3HAYHO HKYMMM, HIX Y TPYMi KOHTPOITHO.
BwmicT koBankTy B eputpoumMTax y AvHaMmiLi HeoHaTanbHoro
nepiogy MaB TEHAEHLI0 [0 3HKeHHs (mabri. 1).

KoHueHTpauis kobanety B cedi 3[1H nporsrom nepwo-
ro MicALs XUTTS Mana TeHaeHuio o nipsuwenHs (0,57
+0,02 mkmonb/ni 0,63+ 0,04 mkmonb/n y nepuy foby XuTTS
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Tabnuus 1. BmicT kobankTy B 6iocepenoBuLLax AOHOLWEHWX AiTEN i3 MMOKCUYHO-

iwemiyHum ypaxeHHam LIHC

Mpyna [o6a CupoBartka, EputpouuTy, Cevua,
CNOCTEPEXEHHA  XKUTTA MKkMonb/n 10 MKF/Mr 3011 MKMOnb/n
30H Mpw 5,0+0,4 n=30 0,033+0,003n=30  0,57+0,02n=20
N=30 HapomkerHi [l 3,6-6,4 [110,039-0,027 [10,53-0,61
7 noba 5410,3n=5 0,036+0,003n=5  0,61+0,05n=16
[14,8-6,0 [110,042-0,03 [10,51-0,71
1 micsUb 48+0,2n=5 0,04£0,003 n=5 0,63+0,04 n=15
[14,4-52 [110,046-0,034 [10,55-0,71
[loHoLueHi Mpw 3,27£0,2n=30 0,059+0,002n=30  0,35+0,03 n=30
HOBOHAPOMKEHI HapomKeHHi  p* p*** p**
a1y LHC 7 noa 363:02n=28  0056£0,003n=28 0,39+0,03n=28
N=30 e P pH
1 micsiub 3,76+0,3n=26 0,052£0,003n=26 0,43+0,03n=26
pH o pr

p: BiporigHicTb nokasHukis wopo 30H; *: p<0,05; **: p<0,01; **: p<0,001.

Ta 1 micsub BignosigHo), p>0,05. Y goHowermx i3 MY LUHC y
nepLuy AoBy XUTTS KOHLEHTpaLs kobansTy B cevi byna s 1,6
pa3sa MeHLLOt (p<0,05), Hix y rpyni NOPiBHAHHSA. HanpukiHLj
MepLLOro MICALIS XWTTS KOHLEHTpaLis kobansTy B cevi Lnx
aiten byna Hmkyoto Ha 31,7 %, p<0,01 (mabn. 1).

PaHiwe 3gificHnnM ekcnepuMeHTanbHi SOCTILKEHHS
[7] BnnuBY noMipHOI FNOKCIT Ta FNOKCIi TSHXKKOrO CTyneHs
Ha 3abe3neyeHicTb Co TKaHWH rOMOBHOMO MO3KY 44 Binnx
nabopaTopHux LypiB. BigTBOpeHa ekcnepumeHTansHa
rinobapuyHa (BMCOTHA) Mogenb FMOKCii BignoBigHo Ao
METOAMKY, L0 afanToBaHa Y Biadini BUBYEHHS TiMOKCUY-
HUX cTaHiB IHCTUTYTY dpiionorii imeHi O. O. boromonbLs
HAH Ykpaihu [7]. Buedatoun guHamiky BMmicTy kobansty B
opraHax HOBOHApPOMKXEHMX LLUYPSAT BHACNIQOK Aii rinokcii,
BCTAHOBMEHO 3MEHLUEHHS! 110T0 PiBHSI Y TKAHUHAX FONOBHOIO
MO3Ky BTPWYi. Y3aranbHIO4M AaHi CiocTepexeHb B yMOBaxX
KniHikv (HoBoHapomxkeHi i3 Y LIHC) Ta excnepumeHTansHux
JocnimKeHb, cnig AiNT BUCHOBKY NPO CYTTEBUIA Nepepo3no-
Zin kobanbTy MiX BHYTPILUHIMM OpraHamy Ta nna3moro KpoBi
[7]. Lle, Ha HaLly gymKy, NOB'A3aHO 3 YPaXKEHHAM CUCTEMM
MaTu-nnaleHTa—nnig yHacnigok XpoHiyHoi detonnaveH-
TapHoi HegocTaTtHoCTi (XPIH), ska, 3a HaWWMKU AaHUMK,
cnocrepiranack y (66,7+7,11) % matepis, gki Hapogunu
giten i3 F1Y LHC. X®INH cytteBo nopyLuye 6anaHc Mikpo-
€EMEHTHOTO, EHEPreTUYHOTo, TOPMOHANBHOTO Ta iHLIUX
BMAB 0OMiHY, BUKNWKAE 3pMB KOMMNEHCATOPHWUX MEXaHi3MiB,
LLIO NPU3BOANTL [0 HETaTUBHUX HACTIKIB NS OpraHiaMy B
uinomy. Hepes MikpoLMPKyNATOPHI, reMOAWHaMIYHI po3naam
BWHUKae AucbanaHc kobansTy Mix opraHiaMom Matepi Ta
nnoga, Lo, CBOEK YEProlo, NPU3BOANUTL A0 MOro nepe-
po3roziny MiX TKaHWHaMK Ta cupoBaTkoto kposi. CyTTeBe
3MEHLUEHHS KOHLeHTpaLi B cedi Co MOXHa po3rnsaati sk
3aXMCHI MEXaHIi3MK, LU0 HanpaBneHi Ha 36epeeHHs Lboro
MiKpoenemMeHTa B OpraHiami nroga.

Mpo possutok MY LHC ceigumnu BmicT kobansTy B
cvpoBaTLi KpoBi, B eputpouymTax i cevi: 23,01 mMkmonb/n,
20,61 mkr/mr 3omm, <0,40 mkmonb/n BignoBigHo. MMpo-
THOCTMYHA 3HauyLUicTb Byna Bucokot. Tak, iHaekc iHdop-
matusHocTi (1) Ans BMICTy KoBansTy B CMPOBATLi KPOBI
fopisHioBaB 8,26, a nporHocTnyHuiA koedilieHT (MK)—+7,0.
LLlo cTocyeTbCs MPOrHOCTUYHOI LHHOCTI BMICTY koBanbTy B
epuTpoumTax i ceui, To ANns HUX BCTAHOBIIEHI JyXXe BUCOKi
npeamkTopchki BnacTueocTi: 1=7,06; MK=+8,6 Ta 1=15,0;
MK=+15,0 BignosiaHo.
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OpurMHanbHble UCCAEAOBaAHUA

BucHoBKM

1. [ns XiHOK, SIKi HAPOAWNW AITEN i3 MNOKCUYHO-iLLe-
MiYHuM ypaxeHHsm LIHC, BnactuBwii ynmanuii cupo-
BaTKOBO-epuUTpoUnTapHuii gucbanaHc Co. Y cuposaTui
KpOBi HOBOHAPOKEHNX i3 rinokcieto BMicT Co 6yB BiporigHo
(p<0,05) Hwkunm, a B eputpoumTax — Ha 40 % BULLMM MO-
PIBHSHO 3i 30OPOBMMM [OHOLLIEHUMU HOBOHAPOMKEHNMM.
Husbkunit BmicT Co B cevi HoBoHapomkeHux i3 'Y LIHC
CBiAYMTb NPO V0ro He3HaYHY eniMiHaLto HYPKaMu NPOTAIOM
HeoHaTanbHoro nepiogy.

2. BnacTuBi nnaveHTi 6ap’epHa Ta (yHKLis LenoHyBaH-
Ha Bynu CyTTEBO NOPYLUEHI Y BUNaAKax HapOMKEHHS AiTen
B YMOBaX rinokcii. BigHocHo Co cnocTepiranocs 3HWKEHHS
6ap’epHoi doyHKuii Ha 16 % | pyHKUiT aenoHyBaHHs Ha 32 %.
[aHi cBigyaTb NPO NOPYLUEHHS HAsBHUX Y MIALEHTI Mexa-
Hi3MiB 3aXWCTY Nif Yac (idioNoriYHNX yMOB PO3BUTKY Nrioga.

3. [ins BMicTy KOGanbTy B CYPOBATLL KPOBI, EpUTPOLIMTAX
i cevi BCTAHOBEHI y)Xe BUCOKi NPEANKTOPCHKI BNACTUBO-
cTi wono possutky MY LHC: 1=4,71; MK=+13,9; 1=6,24;
MK=+9,0 ta 1=5,08; MK=+2,0 BignosigHo.

MepcnekTuBM noganbLUMX AochimkeHb. MNnaHyeTbes
BW3HAYEHHs! BMICTY B HiocepesioBuLLax HOBOHAPOMKEHMX,
ki nepeHecn nepuHaTarbHe rinokcuyHe ypaxeHHs LIHC,
TOKCUYHWX MIKPOENEMEHTIB (CBUHLIIO, HIKEMIO) Ta BUBYEHHS
iXHIX MPEAUKTOPCBKUX BMACTUBOCTEN y PO3BUTKY HACMiaKIB
MiMOKCii.
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BnAMB KOMNAEKCHOr0O I\iKYBaHHﬂ 3 BUKOPUCTAHHAM

Original research

TPaHCKpaHiaAbHOI MiKponoAspu3aLii Ha MO3KOBWUHM KpoB0OOir y nauieHTiB,

fAKi XBOpi Ha AUTAYMH LepebpanbHUI Napaniv

K. B. flueHko!?, T. B. TapaHeHko?3, ®. B. FOpuenko*, I. I. Ckubo?

HcTuTyT disionorii imeHi 0. O. BoromoabLiA HallioHaAbHOT akaaeMii Hayk YKpaitu, Kuis, 2<HeBpoaoriuHa KaiHika AOKTopa ALEeHKO», M. KiiB,
YKkpaiHa, HallioHaAbHa MeAMUHa akaAeMis MiICASAMIAOMHOI ocBiTH iMeHi M. A, Lynuka, M. Kui, YkpaiHa, “KaiHiuHa AikapHa «DeodaHisay

AepxaBHOro ynpaBAiHHA cnpaBamMu, M. Kuis, YkpaiHa

Mix aKTUBHICTIO FONIOBHOTO MO3KY Ta MO3KOBMM KPOBOOBIrOM € TiCHWI 3B'A30K. TpaHckpaHianbHa Mikpononspuaadis (TMIT) mogyntoe
aKTMBHICTb KOPY FONTOBHOTO MO3KY i B TaKii Crloci6 BNAMBae Ha MO3KOBWIA KPOBOOIT.

MeTa poboTu — JoCHiMKEHHS BNNMBY KOMMIEKCHOTO MikyBaHHs 3 3acTocyBaHHAM TMIT Ha MO3koBWiA KpOBOOBIT y NaLjieHTIB, siki XBOpi
Ha auTsumin uepebpansHii napanid (ALN).

Martepianu Ta metoam. Mig yac gocnimkeHHs 0BCTeXeHo Ta KOMMNEKCHO nponikoBaHo 60 xBopux i3 pisHummn dopmamu JLUIM. o
NopiBHSANLHOI rpyni ocib yBiiwno 30 Aiten, skvm 3aiiicHuny 6asucHi nikyBanbHo-peabinitaviiHi 3axoau; 4o ocHoBHOT — 30 AiTed, kM
Ha Tni 6asucHoi Tepanii foaaTkoso npoeoannn kypc TMI. MeTog TpaHckpaHianbHoi gonneporpadii CyanH ronosu BUKOPUCTOBYBaNM
ANs JOCTIIKeHHs MO3KOBOI remoguHamikv aiten i3 [ILIMN go Ta nicns komMnnekcHoro nikyBaHHs 3 3actocyBaHHAM MeTogy TMT.

Pesyniraru. TMI 3veHLLyBana koediLlieHT acmeTpii kposoobiry no cepeaHim moskosum aptepiam (CMA) Ha 12,3 %, Togi sy rpyni nopiBHSH-
Hs1 Tinbku Ha 2,5 %; no nepenHiM moakosim aptepiam (MMA) — Ha 9,5 %, a y rpyni nopiBHAHHS Liel nokaaHuk ctaHosws 0,8 %. TMIT siporigHo
3MeHLLyBara BI1COKi cepeaHi wBmakocTi kposoobiry 3a umkn (CLLK) no 6asunsipHii aptepii (BA), CMA Ta MMA (Ha 21,7 %, 18,3% 1a 7,8%
BIQNOBIHO); Y rPYNi MOPIBHSHHS BipOriAHOI NO3UTUBHOI AMHAaMIiKV He BigdHaueHo. TMIT siporigHo 36inbLuysana Huaski CLLUK no BA, CMA ta lIMA
(Ha 29,7 %, 21,2%, 9,7 % BignosiaHo). CtaTucTuuHo BiporiaHe 3pocTanHs CLUK Ha 9,9 % 6yno nuw no CMA B nauieHTiB rpyn NOpIBHAHHS.

BucHoBku. [JaHi cBigyaTh, L0 BUKOPUCTAHHS METOLY TPaHCKpaHianbHoi MikpononspmaaLii B KOMNIeKCHOMY nikyBaHHi xBopux Ha LN
noninLLye nokasHyKky Mo3KoBOi remoanHamiki y 87 % oci6 Ha BigMiHy Big 52 % y rpyni nopiBHSHHS. [loaaBaHHs METOAY TpaHCKpaHianbHoI
Mikpononspu3aaLji B komnnekcHe nikyBaHHs xsopux Ha [LIM nigeuLLye echekTUBHICTb NiKyBaHHS, @ TakoX MOXe NO3UTUBHO BMANBATM
Ha KNiHiYHWIA Nepebir 3aXBoprOBaHHS.

BAUAHME KOMMNAEKCHOI0 Ae4eHUA ¢ UCMOAb30BaHUEM TpaHCKpaHMaI\bHOﬁ MUKpOMNoAApU3aLuuu
Ha MO3roBoM KPOBOTOK Y NaLlUEeHTOB C AETCKUM u.epe6pa/\be|M naparuyom

E. B. flueHko, T. B. TapaHeHko, ®. B. FOpueHko, I. I. Ckubo

Mex [y akTMBHOCTbIO rONIOBHOTO MO3ra U MO3rOBbIM KPOBOTOKOM CYLLECTBYET TECHast CBA3b. TpaHCKpaHUanbHas MUKpononspusaums
(TMI) mopynMpyeT aKTUBHOCTb KOPbI FOMIOBHOIO MO3ra W Takum 06pa3oM BIIMSIET Ha MO3rOBOW KPOBOTOK.

Llenb paboTbl - ccrenoBaHme BMSHIS KOMNIIEKCHOTO NeYeHust ¢ npumeHeHnem TMIT Ha MO3roBO KPOBOTOK Y MaLEHTOB C AETCKIM
LepebpansHbiM napanvyom (ALM).

Marepuansi u metoapbl. B xone nccnegosanns Geino obenenosaHo 1 KOMNEKCHo nporneyeHo 60 6onbHbIX ¢ pasnnyHbiMM hopMamm
OLN. B rpynny cpaBHeHus, rae nposoamnu 6asucHsle ne4ebHo-peabunutaumnorHsle Meponpustus, Bolumo 30 AeTeil, B OCHOBHY —
30 pereit, KOTOpLIM Ha (hoHe BasnCHOM Tepanuu AONONHMTENBHO NpoBoaunu kypc TMI. MeToa TpaHckpaHuanbHoi gonnneporpa-
chum cocyaoB rofoBbl UCMOMbL30BaNy ANs UCCNeAoBaHNs MO3roBov remoauHamuku Aeteit ¢ [ILIM go u nocne KOMNNeKCHoro neYexns
C npumeHeHnem metoga TMIT.

Pe3ynkratbl. TMI ymeHbLLana koaduLmMeHT acuMMeTpHmM KpoBOTOKa MO cpeaHUM Mo3rosbiM apTepusam (CMA) Ha 12,3 %, Torga kak
B rpynmne CpaBHeHUs TONbKO Ha 2,5 %; no nepeaHM mo3roBbiM apTepusam (IMMA) — Ha 9,5 %, a B rpynne CpaBHeHUs 3TOT nokasaTterb
cocraensin 0,8 %. TMIN gocToBepHO yMeHbLUana BbICOKMe CpeaHUe CKOpoCTyM kpoBoToka 3a Likn (CCK) no 6asunspHoit aptepum (BA),
CMA 1 TIMA (Ha 21,7 %, 18,3 % 1 7,8 % COOTBETCTBEHHO); B rpynne CpaBHEHNs CTaTUCTUYECKN AOCTOBEPHON MO3NTUBHON ANHAMUKA
0TMeYeHO He 6bino. TMIM goctoBepHo yBenuumeana Huskue CCK no BA, CMA u MMA (Ha 29,7 %, 21,2% 1 9,7 % COOTBETCTBEHHO);
cTatucTuyecku goctoBepHoe BospactaHue CCK Ha 9,9 % bbino Tornbko no CMA y naumeHToB rpynnbl CPaBHEHUS.

BbiBoab!. [MonyyeHHble JaHHble CBULETENLCTBYHOT, YTO UCMONb30BaHWe Metoga TMIT B koMMnekcHOM neyeHnn BonbHbix LM ynyyiiaet
rnokasarenu Mo3roBoii remoauHamuki y 87 % nuw B otnndme ot 52 % B rpynne cpaBHeHus. [JobaBneHue metoga TpaHcKpaHuarnbHoi
MUKPOMONSipU3aLmn B KoMnekcHoe neveHne 6onbHbix AL noBbiwaeT athhekTUBHOCTL NIEYEHMs!, @ Takke MOXET NONOXUTENbHO
BMMSATb Ha KNUHUYeCcKoe TeyeHre 3abonesaHus.

The effect of combined treatment with transcranial direct current stimulation on cerebral
blood flow in patients with cerebral palsy

K. V. Yatsenko, T. V. Taranenko, F. V. Yurchenko, G. G. Skibo

There is a close link between the activity of the brain and cerebral blood supply. Transcranial direct current stimulation (tDCS) modulates
the activity of the cerebral cortex and thus affects the cerebral blood flow.
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The aim of the study was to investigate the effect of combined treatment with tDCS on cerebral blood flow in patients with cerebral
palsy (CP).

Materials and Methods. 60 patients with various forms of cerebral palsy were examined and received the course of treatment. The
comparison group was formed from 30 children who received the course of basic medical and rehabilitation procedures. The main group
included 30 children who, in addition to the same therapy, received a course of tDCS. A transcranial Doppler ultrasound examination
of head blood vessels was used for the study of cerebral hemodynamics in children with cerebral palsy before and after combined
treatment with tDCS.

Results. tDCS reduced asymmetry coefficient of blood flow velocity in the middle cerebral arteries (MCA) by 12.3 %, whereas in the
comparison group only by 2.5 %; in the anterior cerebral artery (ACA) — 9.5 %, while in the comparison group — 0.8 %. tDCS significantly
reduced the high mean blood flow velocity per cycle (MFV) in the basilar artery (BA), MCA and ACA (21.7 %, 18.3% and 7.8 %,
respectively); in the comparison group no statistically significant positive dynamics was observed. tDCS significantly increased the low
MVF in the BA, MCA and ACA (29.7 %, 21.2 % and 9.7 % respectively); a statistically significant increase of MVF by 9.9 % was only in
the CMA in the comparison group of patients.

Conclusions. Our data indicate that the use of tDCS in the combined treatment of CP patients improves cerebral hemodynamics
in 87 % of patients, in contrast to 52 % in the comparison group. The addition of transcranial direct current stimulation method to the
complex treatment of patients with cerebral palsy improves the effectiveness of treatment and may also positively influence on the

disease clinical course.

HesBaxatoun Ha ycnixv B AOCRiMKEHHI naTtoreHesy AWUTS-
yoro LepebpanbHoro napaniyy, cydacHa Tepanis AL nae
MOXIMBICTb, B OCHOBHOMY, TiflbKW KOHTPOSOBATH TEMMM
BiZHOBMNEHHS (OYHKLIN i NO3UTUBHO BNAMBATK Ha SKICTb
XUTTS nauieHTi. Mopsa 3 TMM BUKOPUCTaHHS NiKapCbKux
npenapariB HepiaKo NPU3BOANUTL [0 BUHWKHEHHS yCKNap-
HeHb, LU0 YHEMOXIMBIOE NofanbLUe NPOBEAEHHS MeayKa-
MEHTO3HOI Tepanii. ToMy 0cobnmBuin iHTepec Ans nikyBaHHs
OUM BUKknuKae HeiHBa3NBHUI NEPCNEKTUBHUIA IHCTPYMEHT
MOZENIOBAHHS aKTUBHOCTI MO3Ky — TpaHCKpaHianbHa
mikpononspusadis (TMI). TMIT — ue pisHoBKE, HENPOCTK-
MynsLii, Wo Aae 3Mory 3MiHoBaTh (hyHKLiOHamnbHWIA CTaH
pisHux ainsHok LIHC nig mieto manoro nocTiitHoro ctpymy
(mo 1 mMA), KoTpuii MOXHa MopiBHATM 3 GionoTeHLjianamm
HEVPOHIB, LU0 AAa€ MOXIMBICTb 3aCTOCOBYBATH Liei METOS,
HaBiTb y mMantokiB [1]. CnpsiMOBaHiCTb BNMBY MOCTIHOIO
CTPYMYy [0CSraeThbCst LUMSAXOM BUKOPUCTAHHSI €neKkTposiB
manoi nnowwmHmu (100-600 MM?), L0 pO3TaLLOBYKOTHCA Ha
BiZMOBIAHMX KOPKOBWX ((PpOHTanbHa, MOTOPHA Ta iHLWi gj-
TNSIHKW) NPOEKLisSX roroBHoro Mo3ky. Edbextn TMI 3anexatb
Bif PO3MIpY, MONAPHOCTI Ta NOMOXEHHS eneKTPOLiB, K
CTPyMy, TPMBANOCTi CTUMYNSALi, @ TaKoX BAcTMBOCTEN
TKkaHWHW. TMIT fae MOXNUBICTb CPSMOBaHO BMAUBATW He
TiNbKM Ha KOPKOBI CTPYKTYpU, SiKi 3HAX0AATbCS B Midenek-
TPOAHOMY MPOCTOPI, a I Yepes CUCTEMY KOPTUKOyranbHNX
i TPAHCCMHANTNYHWX 3B'A3KIB BNIMBATYA HA CTaH CTPYKTYp
MO3KY, LLIO pO3TaLlOBaHi Hk4e, 30kpema rinotanamyc [1].
36ymKeHHs rinoTanamyca CynpoBOMKYETHCA BULINEH-
HSIM Ba30NpecKHy B rinodisi Ta agpeHaniHy B HaAHUPHUKaX
3 IXHbOI JarnbLUOKO [i€to Ha cepLie, CyanHY, a Takox Buai-
NEHHAM PEHiHY HUPKaMW B pe3ynbTati NPSMUX HEeNPOreHHNX
BMMMBIB Ha iXHIl lOKCTarnmomMepynsapHuii anapar. KiHuesum
pesynsTaToM Liboro NpoLiecy € NiABULLEHHS apTepianbHOro
TUCKY BHACMiAOK NOCUNEHOTO YTBOPEHHS Ta HAPOCTaHHS Y
kpoBi aHrioteH3nHy Il. OTxe, peanisyeTbcs rinotanamivyHmin
BB Ha KPOBOHOCHY CCTEMY [yMOParibHUM LUNSXOM (LiEH-
TparnbHWiA MexaHiam Brnvney TMIT Ha MO3KOBWIA KPOBOOGIr).
OpHieto 3 yHikarnbHUX 0COBNMBOCTEN MO3KOBOIO KpO-
BOOGIry € TICHUA CTPYKTYPHWUIA i CDYHKLOHAMBHMIA KOHTaKT
MiXX KDOBOHOCHUMU CyAMHaMU, HEAPOHaMU Ta rrianbHUMK
knitnHamu. Hawkins i Davis 3anponoHyBanu KoHLenuito
HeNpOoBaCKyNAPHOI OAVMHML, KOTpa CKNagaeTbes 3 eHpoTe-
nianbHUX KNITWH, KNITUH MO3KY Ta NO3aKMiTUHHOMO MaTpukcy
i1 (byHKUIOHYE SIK eauHe Line 3a AonoMorok GioxiMiuHoro
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curHaniry [2]. Bigomo, Lo acTpoLmTy BigirpatoTb BaXmBy
ponb y perynoBaHHi MO3KOBOro kpoBoobiry [3].

MokasaHo, wo TMI 3aBasku npsmMomy BRnWBY Ha
HEVMpPOHW, AKi 3HaXo4sATbCS B MiLENEKTPOAHOMY NPOCTOpi,
MOZYMIE CUHANTUYHY Mepefady WIsXOM PerynoBaHHs
Hemrpomegiatopis, Takux sik FAMK, rnyTtamar, CepoTOHiH,
fodamin Towo [4]. HelipomepiaTopw, LLO BMBINbHAOTLCA
3 aKTVBHWX HENpPOHIB, BUKNMKalOTb 30inblieHHs Ca® B
acTpouuTax, Lo CMpUYMHSIE BUBIMBHEHHS BA30AKTUBHUX
MeTaboniTiB apaxifgoHOBOI KUCIOTH 3 aCTPOLIMTAPHMX HIXKOK,
sIKi po3TallOBaHi Ha KPOBOHOCHUX cyauHax [2,3]. CuHTes
npocTarnaHauHy E2 Ta enokcienkosaTpieHOBOI KMCNOTH
PO3LLMPIOE KPOBOHOCHI CyaNHI, BOAHOYAC sk 20-riapoKcie-
KO3aTeTpaeHoBa KICNOTa 3BYXXYE CyaUHN. BuBinbHEHHS K* 3
ACTPOLMTHUX HIXKOK TaKOX MOXXe CnpusiTM BasogmnataLii [9]
(nokanbHWi MexaHism By TMIT Ha MO3KOBUIA KPOBOOIT).

Bepyuu fo yBaru TiCHWIA B3aEMO3B’A30K MiXK aKTUBHICTHO
HEVPOHIB | MO3KOBMM KPOBOOGIroM, odikyeTbes, o TMIN mae
BNNMBATW Ha reMoamHaMmiky, 30inbLLytoun nepcy3ito MOo3ky,
AIK MOKa3aHo B AOCHILKEHHSX Ha TBapUHaX [6] i ntoasx [7].

TMIT moxe ByTn BUKOpUCTaHa SK OKpeMuil Tepa-
NEBTUYHUIN METOA, Tak i B NOEOHAHHI 3i CTAHAAPTHOW
Tepanieto Ans KoperysaHHs 30yAnmBOCTi KOPU FONOBHOMO
MO3KY Ta NOKPaLLEeHHs pyx0OBOi aKTUBHOCTI B NaLieHTiB i3
Pi3HNMK HEBPONOriYHMMM po3nagamu [8]. MokasaHo, Lo
TMIT He cnpUYKMHSE NATONOTIYHUX PeaKLin y AiTel, a Tomy
MOX€e 3aCTOCOBYBATUCS SIK METOA MiKyBaHHS B AUTSAYIN
Hesponorii [9].

MeTa po6otu

[ocnignTy BNNvB KOMMNEKCHOTO NiKyBaHHS 3 3aCTOCYBaH-
HAM TpaHCKpaHianbHOI Mikpononsapusalii Ha MO3KOBWHI
KpoBoOBir y nawjieHTi, ki xopi Ha [LIM.

Martepianu i MeToAU AOCAIAKEHHA

Mig yac pocnimkeHHs 0BCTeXeHO Ta KOMMMEKCHO Nponi-
koBaHo 60 xBopuXx (Bik — 2—12 pokiB) i3 pi3HUMM hopMamu
AUMN Ha 6asi «HesponorivHOi KniHikn AoKTOpa ALEHKO»
(M. KniB). Ockinbku nokasHuK1 MO3KOBOI reMoAMHaMiku
BapilOKTb 3aneXHo Big BiKy AWTUHK, TO Nig Yac TpaH-
CKkpaHianbHoi gonneporpadii BpaxoByBanu noKasHUKK
¢pizionoriyHoT HOpMI MO3KOBOTO KPOBOTOKY, LLIO XapaKTepHi
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Ans neBHoro Biky. [liTen noginunu Ha Asi paHOoMi30BaHi
3a CBOIMM OCHOBHUMM MapameTpamut (CTaTb i Bik) rpynu.
[o nepLuoi (nopiBHsNbHOI) rpynm yeinwno 30 aiten, akum
3aincHunu 6as3ucHi nikyBanbHo-peabiniTauiHi 3axoau, 4o
Apyroi (ocHoBHoi) — 30 AiTel, sikum Ha Tni 6asvcHoi Tepanii
[0AaTKOBO NPOBOAMIM KYPC TPAHCKpaHiarnbHOi Mikpornons-
pusadii (TMIT).

BasucHa Tepanisa mictuna TpaguuiiHUA KOMANEKC
nikyBarnbHo-peabiniTaLiiHux 3axopis, WO KOMOGiHYBanuch
Mix coboto 3anexHo Bif iHavBiByanbHUX noTped navieH-
Ta: KiHesioTennyBaHHs; BiomexaHiyHa CTUMynaLis M'a3is;
negaroriyHa, f1oroneanyHa KopekLis; Macax i nikysanbHa
iskyneTypa.

Mepen noyaTkom Kypcy NiKyBaHHS AiTel BUKOHAmNM
KniHiyHe obCTexeHHs: 36ip ckapr 3a 3aranbHOMPUIHSTOR
METOAVKOI, BUBYEHHST aHAMHE3Y, COMATUKO-HEBPOSOTivHe
00CTEXEHHS, IHCTPYMEHTaNbHO-(OYHKLIIOHAMNbHY [iarHOCTUKY
(enekTpoeHuedanorpadis, enekrpoHenpomiorpadis).
KomnnekcHe 0BCTEXEHHS [iTel 3MINCHUNN A CyMixXHI Crie-
uianicTu (norones, ncuxonor-gedektonor, peabinitonor Ta
iHLLi) 3@ 3aranbHOMPUIAHATAMI METOAMKaMMU.

[ns BCTAHOBMNEHHS [iarHo3y «auTaYui Lepebpanb-
HWIA napaniyy y Hawiin poboTi BUKOPUCTOBYBANMW KITiHIYHY
knacudikauiro JUIM [10]. Hanbinbwy 4actky cTaHOBMMM
nawieHTn 3i cnactuyHoo aunnerieto — 36 % B OCHOBHil
rpyni Ta 41 % — y rpyni NOPIBHAHHS; 3 NOABINHO reminne-
rieto Byno 30 % (y rpyni nopisHsHHA — 12 %) nauiexTis; i3
reminneriyHoto (reminapetnyHoro) hopmoro — 19 % (26 %);
3 aToHiYHO-acTaTnyHot chopmoto — 13 % (18 %) Ta 3 rinep-
KiHeTU4Hoto hopmoto — 2 % (3 %) BianosigHo.

TpaHckpaHianbHa Mikpononspuaauis BUKOHyBanachb
3a JONOMOTrot0 cepTrdikoBaHOrO anaparta Ans Mikpononsi-
pu3sauii «Peames-Monspucy (Cankt-MNetepbypr, Pociiicbka
depepauisi). Enektpoayn posTalloByBan Ha LUKipi ToyoBu
3rigHO 3 po3pobneHnMK iHAMBIgyanbHUMM CXemamu fiky-
BaHHS 3aneXHo Bif nokanisavii naronorii. Kypc nikysaHHs
cknagascs 3 10 WwoaeHHNX 40-XBUIIMHHMX CEaHCIB.

Mertop TpaHckpaHiansHoi fonneporpadii cyanH ronosm
(TAr) BukopucTOBYBaNM ANs AOCTIHKEHHS MO3KOBOI reMo-
AvHamikui aiten i3 LM go ta nicns KoMnnekcHOro nikyBaHHs
3 3actocyBaHHaM Metogy TMIM. TAI — ue HeiHBa3uBHWNA,
HELLKIANMBUIA, BUCOKOIH(DOPMATUBHUI | JOCTYMHWIA METOS,
YNbTPa3BYKOBOTO AOCMIKEHHSA CyOMH FOMOBHOTO MO3KY,
WO AAae MOXMMBICTb OLHUTK LIBMAKICTb KPOBOOGIry B
iHTpakpaHianbHKX CyayHax Ans BUSIBNEHHS reMOAUHaMIYHO
3HayyLLmX 3MiH. JonneporpadiyHe SOCiMKEHHS 34INCHANN
B MONOXEHHI Nexaqn (ronosa — No cepeaHin niHii) y cTaHi
Crokoto Ha aHanizatopi «AHrioguH» («BUOCCy, Pociicbka
®epnepallisi) 3a cTaHZAPTHOK METOAVMKOHO 3 BUKOPUCTAHHAM
iMMYrBCHOrO PEXVMY | TPaHCKpaHianbHOro 30HAA 3 YaCTOTO
BUNPOMiHIOBaHHS 2 Mru.

lMipnsranu nokauji marictpanbHi CyauHW ronosu: ce-
penHst (CMA), nepeanst (NTMA) moskoBi apTepii Ta 6asunspHa
aptepist (BA). Ans ouiHI0BaHHS MO3KOBOI reMoauHaMmikv Ta
CTaHy KpoBooGiry B MaricTpanbHyX apTepisix ronosw B AiTen
aHanisyBanu MakcumarnbHy CUCTOMIYHY LUBUAKICTb KPOBOO-
6iry, KiHLeBY [iacTONIYHY LWBMAKICTb, CEPEAHI0 LWBUAKICTL
kpoBoobiry 3a umkn (CLLK) i koedivieHT acumeTpii (KA), skvin
po3paxysanu 3a hopmynoto: KA=((V2-V1)/V1)x 100 %, ge
V1iV2 - cepeaHs WBMAKICTb KpOBOOGIrY B NapHUX apTepisix.

lMinTBEpmXeHHs TepaneBTUYHOI epeKTUBHOCTI Komn-
NeKCHOro MeToay NikyBaHHs! B OCHOBHIl rpyni 3 BUKOPUCTaH-
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Ham TMI Wwoao rpynu nopiBHSHHS 34iICHI0BaNOCs METOAOM
BapiaLinHoi ctatucTuku. [OpiBHSHHSA cepeaHiX 3HavyeHb
[OoCnifXyBaHWX MOKa3HWUKIB BUKOHANM 3a AOMNOMOrOK
t-kpuTepito CTblogeHTa Npy HopManbHOMY PO3noAini Nokas-
HWKiB. BignosigHicTb 3aKOHYy HOPManbHOTO PO3MoAiny 03HaK
NepeBipsnn 3 BUKOPUCTaHHAM KpuTepito LLanipo-Yinka.
[aHi HaBegeHi y BUrnsgi cepegHboro apudmeTudHoro (M) i
CTaHZapTHOI Noxmok BUGipky (M). CTaTUCTAYHO 3HAYYLLMMM
BBaXKanu BigMiHHocTi 3a ymoB p<0,05.

Pe3yAbTaTH Ta iX 06roBopeHHs

[Ins OuiHIOBaHHSA TepaneBTUYHOI e)EKTVBHOCTI KOMMMEeK-
CHOrO MeToAy MiKyBaHHS 3 BUKOPUCTAHHAM TpaHCKpaHi-
arnbHOi Mikpononsipu3adii B OCHOBHIV rpyni aHanisyBanm
KMiHIYHi JaHi, WO OTpUMaHi A0 3AiCHEHHs Tepanii Ta nicns
3aBEPLLEHHS TiKyBanbHOrO npouecy. 3rigHo 3 AaHWMK
MEPBUHHOTO KOMMIIEKCHOTO KMiHIKO-HENPOQi3ionoriyHoro
obcTexeHHs, B 06ox rpynax aitei i3 LM BusBneHi dyHk-
LlioHanbHi Ta opraHiyHi posnagm ctaHy LHC.

Pesynkrat TpaHckpaHiansHoi gonneporpadii cyauH
ronosu aitew, ski xsopi Ha AL, 060x rpyn cnoctepexeHHs
CBiAYMNM NPO HasiBHICTb NaTONOrii MO3KOBOI reMOAVHAMIKY
PI3HOrO CTyneHs.

lMpakTnyHo B ycix xBopux Ha ALIM BigaHayanm Ti abo
iHLLIi MOpYLLIEHHS MO3KOBOIO KPOBOOGIry B MaricTpasnsHux ap-
TEpisSiX roNoBK: reMoANHaMIYHO 3HavyLa (binbLue Hix 15 %)
acumertpis kpooobiry no CMA i MMA; BMCOKi LUBMAKOCTI
kpoBooGiry no BA, CMA i [TMA; Hn3bki LUBWMAKOCTi KpoBOOGiry
no BA, CMA i TIMA Touo.

[aHi BukoHaHoro TI-00CTEXEHHs nokasanw: aitv 3
OUM obox rpyn nig Bnnveom Tepanii 3nebinbworo Manm
CMPUSATINMBI 3MiHU MO3KOBOI reMognHamiku. [o3nTuBHI 3mi-
HW MO3KOBOTO KpoBoOGiry cnoctepirarv y 87 % navujeHTiB

Ta6bnuus 1. Qunamika TO-natepHiB TpaHckpaHianbHoi gonneporpadii B Aitei
i3 ALIM nopiBHANBHOI Ta OCHOBHOI rpyn CNOCTEPEXEHHS Nid BNVBOM KypCy MiKyBaHHS

Moka3sHuk, Ipyna nopiBHsAHHSA, OcHoBHa rpyna,
OAMHULI BUMIPIOBaHHSA n=30, n=30,
KinbkicTb Aitent (%) KinbkicTb Aitent (%)
Ho MNicna o Micna
NiKyBaHHA  NiKyBaHHA NiKyBaHHA  NiKyBaHHA
[omareSemAGRIIT) 07 wen  wmon 150
A 59% 24,0%
e pomoooy o A 189% fT%  74%  4T%
A 52% 12,7%
Bucoki wBemnakocTi kpoBoooGiry:
—no BA 52,0% 40,0% 53,7% 17,3%
A 12,0% 36,4 %
-no CMA 20,1% 16,3% 20,7% 6,3%
A 38% 14,4%
-no NMVA 12,4% 76% 12,9% 1,6%
A 4,8% 1,3%
Hu3sbki WBmakocTi KpoBOOGIry:
-no BA 40,9% 33,5% 412% 10,2%
A 74% 31,0%
-no CMA 69,8% 52,7% 68,7% 21, 7%
A 171% 47,0%
-no NMVA 30,2% 23,7% 33,8% 9,7%
A 6,5% 24,1%
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Tabnuugs 2. KoedivieHT acumeTpii kpoBoobiry no CMA Ta MMA giten i3 LN
NOPIBHANBHOI Ta OCHOBHOI rPyn CNOCTEPEXEHHS Nif BNAWBOM KypCy NikyBaHHS

Ipyna

KA kpoBoo®Giry no CMA, % KA kpoBooGiry no MMMA, %

MopiBHaAnbHa, n=30:
[0 NiKyBaHHs

nicns nikyBaHHs

A%

OcHoBHa, n=30:

[0 NiKyBaHHs!

nicns nikyBaHHs

A%

173 13,2
14,8 12,4
2,5 08
18,1 14,7
58 52
12,3 95

Tabnuus 3. CepepHs wewnakicTb kpoBoobiry B aiteit i3 [LIM nopiBHsANbHOT
Ta OCHOBHOI rpyn CMOCTEPEXEHHS Mif, BNIMBOM MiKyBaHHS

MarepH TAI, Mim,
cmlc

I'pyna nopiBHAHHA, n=30 OcHoBHa rpyna, n=30

Oo Micna Oo Nicna
niKyBaHHSA niKyBaHHSA niKyBaHHS niKyBaHHSA
Bucoki wsnakocTi kpoBooGiry:
-no BA 65,9+1,23 62,4+1,02 67,3£1,04 52,740,74*
A% 5,3 217
-no CMA 97,9+1,06 92,4+1,32 99,6+0,9 81,4+1,02%
A% 5,6 -18,3
—no NMVA 65,4+0,9 64,1+1,07 65,3+1,4 60,2+1,24*
A% -1,9 7,8
Hu3bki WwBmakocTi kKpoBoOGIry:
-no BA 39,7+1,07 42,1+£1,24 37,0+0,49 52,6+1,03*
A% +5,7 +29,7
-no CMA 56,1+1,06 62,3+1,37* 54,9+1,04 69,7+1,27*
A% +9,9 +21,2
-no MMA 50,4+0,78 52,3+0,75 51,4+0,49 56,9+1,22*
A% +3,6 +9,7

* CTaTUCTIYHO BiporiaHi BigMiHHOCTI (p<0,05); n: KinbkicTb ocnimkeHnx oci6 y rpyni.

OCHOBHOI rpynu Ta B 52 % ocib rpynu nopiBHsIHHS.

AHania pesynsratie fonneporpadiyHOro 06CTEXEHHS
Cy[WH roroBy 3AINCHANY LUASXOM BULINEHHS creumivHmxX
TOr-natepHis (mabn. 1):

1. FTemoamnHamiyHo 3Hauywa (6inbLue Hix 15 %) acme-
Tpist kpoBoobiry no CMA.

2. TemoamHamiyHo 3HavyLua (BinbLue Hix 15 %) acume-
Tpist kpoBoobiry no MMA.

3. Bucoki wewmpakocri kpoeoobiry no BA, CMA i IMMA.

4. Husbki wewnakocTi kpoeoobiry no BA, CMA i IMMA.

[ns ouiHIoBaHHS PiBHS NOPYLLEHb MO3KOBOI reMoAVHa-
MKV Ta CTaHy KpoBOOGIry B MaricTparnbHI1X apTepisix rofiosu
B 4iten i3 LM ao Ta nicns komnnekcHoro nikysaHHs i3 TMI
3acTocoByBanu koediuieHT acumeTpii (KA) kpoBoobGiry no
CMA 1a MMA. Pesynbratu aHanisy KA B aitei i3 [LIM o6ox
rpyn HaBeAeHi B mabnuy; 2.

[icns koMnnekcHoro nikyBaHHs i3 3acTocyBaHHaM TMI
y OiTeil OCHOBHOI rpyny Bif3Havanm 3MeHLeHHs KA KpoBo-
06iry no CMA Ha 12,3 %, Togi Sik y NOpiBHSAMbHIN rpyni — Ha
2,5%. Mo3nTnBHa AnHaMika Takox 3acikcoBana i woao KA
kpooobiry no MMA. Y aiTeit 0CHOBHOI rpynu, KM BUKOHY-
Banu TMI y komnnekci nikysanbHo-peabinitaLiiHnx 3axo-
AiB, cnocrepiranu 3veHweHHst KA kpoeoobiry no NMMA Ha
9,5%, a y rpyni NOPIBHSAAHHA Lien nokasHuk ctaHoswB 0,8 %.

[nst 06’eKTMBHOrO OL|iHIOBAHHS MO3KOBOI reMoauHaMi-
kv B giten, aki xsopi Ha JUM, go ta nicns komnnekcHoro
nikyBaHHs i3 TMIT BUKOPUCTOBYBaNW TakoX TakWi NOKas-
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Huk TAT, sk cepenHst wBKakicTs kposoobiry (CLUK) y BA,
CMA, TIMA.

Ockinbku CTaH MO3KOBOI reMoayHaMIK1 3anexuThb Bif
BiKy OWTUHW, TO ANS OLiHIOBaHHS 3MiH nokasHuka CLUK y
BA, CMA, NMA BpaxoByBanu HopMaTuBHI AaHi Ans Pi3HUX
BikoByx rpyn. MokasHuky CLLK no BA, CMA i TIMA 3anexHo
Big natepHy T HaBexeHi B mabnuui 3.

Y niTelt OCHOBHOI rpynu, siki MPOXOAUIN KOMMNEKCHe
nikyBaHHs i3 3actocoByBaHHAM TMT1, BUCOKa LUBMAKICTL
KpoB00biry no BA cTaTMCTMYHO BipOrigHO 3MeHLIMnach Ha
21,7%. Y Uil rpyni AiTel TakoX Big3Ha4YeHO CTaTUCTUYHO
BipOriHE 3MEHLLEHHS BUCOKMX LIBUAKOCTEN KPOBOOGIry no
CMA T1a MNMA (Ha 18,3 % Ta 7,8 % BignoBigHo). MNo3nTueHy
AMHaMIKy LibOro napameTpa Biga3Hadyanu i B nauieHTiB rpynu
MOpIBHSIHHSI, ane BoHa He Gyna cTaTUCTUYHO BipOTiHOH.

Y nauieHTiB nicns kypcy i3 TMI cnoctepiranu ctatu-
CTWYHO BipOrigHe 3pOCTaHHS H13bKIX LUBUAKOCTEN KPOBOOGI-
ry no BA, CMA ta lMA (29,7 %, 21,2 %, 9,7 % BignosigHo).
Y [iTen rpynu nopiBHSHHSA TakoX Bif3Ha4anu no3nTUBHY
OvHaMiKy umx natepris TAI, ane CTaTUCTUYHO BIPOriAHO
3pocra LWBMAKICTb kpoBoobiry Tinbku no CMA (9,9 %).

OTxe, pesynsTaTi TpaHckpaHianbHoi gonneporpadii
CyauH ronosu Aaiten xsopux Ha AL, sakum 3gincHunm
KOMIneKcHe nikyBaHHs i3 3actocysaHHam TMI, nokasanw,
LLIO NO3MTMBHA AnHaMika natepHiB TA, Lo xapakTepuayoTb
CLLUK, 6yna BiporigHO BULLO, HiX Y rpyni NOPIBHSHHS.

[Oani TOM-o06cTexeHHs cBigyath npo Ginblly Tepa-
NEBTNYHY e(DEKTMBHICTb KOMMIIEKCHOrO METOAY 3 BWKO-
puctanHam TMI y nikyBaHHi giteit i3 JLUIM nopisHsHO 3
TpaguuifHUMK nikyBanbHo-peabinitauitHumMm 3axogamu.

BucHoBKH

1. BkntoueHHs TpaHckpaHianbHoi Mikpononsapwsadii 4o
nikyBanbHo-peabinitaviiHoro komnnekcy xsopux Ha [LIM
3abesneqyye No3UTVBHY AMHAMIKY NOKa3HWKIB TPaHCKpaHiarb-
Hoi gonneporpadii CyanH ronosn y 87 % nauieHTiB OCHOBHOI
rpynu Ha BiagMiHy Bif 52 % y rpyni NOPIBHSAHHS.

2. TMI 3meHLLyBana koediLlieHT acumeTpii kpoBoobiry
no CMA Ha 12,3 %, Togi siK y rpyni nopiBHsiHHS — Ha 2,5 %;
no NMMA — Ha 9,5%, a y rpyni NOPIBHAHHSA Lie NOKa3HWK
craHosmB 0,8 %.

3. TMIN BiporigHo 3meHLwyBana sucoki CLUK no BA,
CMA Ta MNMMA (Ha 21,7 %, 18,3 %, 7,8 % BignoBigHo); y
rpyni NOPIBHAHHS BIPOTiAHOT AMHaMIkM He Bin3HaveHo. TMI
BiporiaHo 3binbLuysana Huabki CLUK no BA, CMA ta MMA (Ha
29,7%, 21,2%, 9,7 % BIgNOBIZHO); CTATUCTUYHO BiporigHe
3poctaHHa CLUK Ha 9,9 % — nuwe no CMA B nauieHTiB
TPynu NOPIBHSHHS.

MepcnekTMBM nopanbwux AochnimKkeHb NONSralTh
Y BOCTIZKEHHi BNIMBY KOMMIEKCHOTO NiKyBaHHS 3 3acTo-
CyBaHHsSIM TpaHCKpaHianbHOI Mikpornonapusauii Ha enek-
TpoeHuedanorpadiyHi NokasHWKK B NaLieHTIB, SKi XBOPI

Ha [,
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[ns nigTpuMaHHs BUCOKOTO piBHSI MpaLle3aaTHoCTi nepeayciM HeoOXiaHi 4OCTaTHS KinbKiCTb eHepril Ta HanexHe 3abeaneyeHHs
opraHiamy KucHeM. Tig Yac iHTEHCMBHMX (Di3NYHNX HABaAHTaXeEHb CTPIMKO PO3BMBAETLCA MMOKCUMHWIA MPOLEC, LU0 NEepeLuKompKae
BMKOHAHHIO OKPECTEHIX 3aBaHb i 3a MEBHUX YMOB MOXE 3arpoXXyBaTu XWTTIO NMIOAWHW. BUBYEHHS aHTUrNOKCUYHOI Al HeoOxigHe nig
yac AOCimMKEHHS PEYOBWH, LLO NEPCMEKTUBHI 47151 BAKOPUCTaHHS 3 METOH NiABULLEHHS (Di3NYHOT BUTPUBANOCTI.

MeTa po60TH — OLiHWTI aKTONPOTEKTOPHY Zito HATpito 2-(TeTpasono[1,5-c]xiHasoniH-5-inTio)avuetary (cnonyku KB-28) B ymoBax rocTpoi
reMivHoi rinokcii.

Matepianu Ta MeToaun. EKCnepyMeHTN BUKOHaHI Ha HEMiHiHUX BinuX Lypax, SKMM Ans MOLENtOBAHHA rOCTPOI remiuHoi rinokcii
NiALUKIPHO BBOAMNMW HaTPItO HITPUT y A03i 20 Mr/kr 3a 30 xB A0 (i3N4HOTO HaBaHTaXeHHS. [JocnimKyBaHy peqoBUHY HaTpito 2-(TeT-
pasono[1,5-c]xiHa3oniH-5-inTio)aueTar (cnonyka KB-28) y nosi 1,7 mr/kr i pecoepeHc-cronyky 2-etuntiobeHsimigasony rigppobpomig
(32,0 mr/kr) yBogumu npodinakTiHO 3a 0fHY roauHy Ao isnyHoro HaBaHTaxeHHs. Cnonyky KB-28 i npenapar nopiBHSIHHS 3acTOCo-
ByBary B 03ax, WO BiAnosigatoTh ix E[l,  3a nnasansHUM TecTom. ®isnyHy BUTPUBANICTb TBAPWH OLiHIOBAMNM 32 TECTOM NPUMYCOBOTO
nnaBaHHS 3 40OATKOBUM HaBaHTaXEHHSIM B yMOBaX HOPMOTEPMIi.

Pesynbratn. BctaHoBunu, WO B yMOBaX rocTpOi reMidHoi rinokcii diandyHa BUTPUBANICTb TBAPUH 3HAYHO 3HKYETbCS. O3Haka
L{bOr0 — 3MEHLLEHHS TPUBANOCTI NaBaHHs KOHTPONbHWX TBApWH MOPIBHSAHO 3 iHTAKTHO rpynoto. MpodinakTniHe BBEAEHHS HATPIo
2-(tetpasono[1,5-c]xiHa3oniH-5-inTio)aueTary (cnonyka KB-28) (1,7 Mr/kr B/4) cnpnsno nigBULLEHHEO CTINKOCTi OpraHiamy [0 rinoKCUYHOTO
BUNINMBY, LLIO NPOSIBAIOCS 3pOCTaHHSAM NOKa3HUKa NnaBarbHOMo TECTY Y BKa3aHKX yMOBaX eKCriepuMeHTY. 3a edheKTUBHICTIO Crionyka
KB-28 y Libomy focnimkeHHi sicTaBnsinacs i3 peepeHc-peqoBnHoLo 2-etuntiobeHsimigasony rigpobpomigom. Mpu usomy KB-28 mae
3HauHo BinbLuy aKTUBHICTb, amke ii E[l,; y 20 pa3iB MeHLUa, HiX B €TaIOHHONO aKTOMpOTEKTopa.

BucHoBku. Hartpito 2-(Tetpasono[1,5-c]xiHasoniH-5-inTio)aueTaty (cnonyka KB-28) BnacTuBWin akTONPOTEKTOPHWIA ePEKT B yMOBaX
rOCTPOI reMiYHOI FIMOKCIi, LU0 BKA3ye Ha HasBHICTb Y HHOTO BUPA3HOI NPOTMINOKCUYHOI i,

AKTONpOTEKTOPHOE AeHCTBUE HATPUA 2-(TeTpa3ono[l,5-c]XMHA30AMH-5-UATHO)aLIeTaTa
B YCAOBUSAIX OCTPOH reMUUYECKOW TMMNOKCHUH

E. 10. Tostok

[ns nopaepxaHnst BbICOKOTo YPOBHA pa60TOCHOCO6HOCTVI, npexae Bcero, HeobXoaVMbl 4OCTATO4YHOE KONMYECTBO QHeprun 1 Hagne-
Xallee obecneyeHne opraH13ma Kucrnopodom. I'Ipm WHTEHCUBHbIX (bmsmqecmx Harpyskax CTpemMmnTenbHO pasBrBaeTCcA TUMOKCUYECKNI
npotecc, I'IpeI'IHTCTByIOLLlVIVI BbINONHEHUIO NOCTaBIEHHbIX 3afdaq U npu OI'Ipe,EleJ'IéHHbIX ycnosuax yrpo>Ka+ou.wu7| KN3HU YenoBeka.
Vlayqume aHTUMMNOKCUYECKOro AeiCTBUS HeobX0aNMO npu nccnenoBaHny BELLLECTB, NePCNeKTUBHbIX N9 UCMNONb30BaHUA C LEnbo
NOBbILLEHNA (bl/IBI/NECKOI?I BbIHOCITMBOCTU.

Llenb pa6oTh! — OLIEHUTL aKTONPOTEKTOPHOE EICTBUE HaTpust 2-(TeTpasonol1,5-ClxuHasonuH-5-untuo)auetara (coeanHeHns KB-28)
B YCTOBMSIX OCTPOW FEMUYECKON TUMOKCUU.

Matepuanbi u MeTogbl. OKCNIEPUMEHTbI BbIMONHEHbI HA HEMUHENHBIX BENbIX Kpbicax, KOTOPbIM 1St MOAENMPOBAHMS OCTPOW remu-
4eCKOM r1MoKCUM NOAKOXHO BBOAMIN HaTpKst HUTPUT B fo3e 20 mr/kr 3a 30 MUH 40 (hr3nyeckoil Harpysku. Mccnemyemoe BeLLecTBo
HaTpus 2-(TeTpa3onol1,5-c]xuHa3onuH-5-untio)auetar (coeauHermne KB-28) B fose 1,7 Mr/kr u pedpepeHc-coeanHeHne 2-aTuntuobeH-
3ummaasona rugpobpomug (32,0 mr/kr) BBOAUNM NpodpmnakTudecku 3a 14 go duanyeckon Harpysku. CoeguHenve KB-28 1 npenapat
CPaBHEHWA NPUMEHSN B J03aX, COOTBETCTBYHOLUMX UX EL, MO nnaBaTensHOMY TECTY. Pr3MYECKyHO BbIHOCTIMBOCTb XUBOTHBIX OLiEHVBaM
Mo TecTy NPUHYAUTENBHOTO NIaBaHWs C AONOMHUTENBHON HArPY3KOW B YCHOBUSX HOPMOTEPMUN.

Pesynbrathbl. YCTaHOBMEHO, YTO B YCIOBWSX OCTPOW FEMUYECKON TUMOKCUM (hrnyeckast BbIHOCTMBOCTb KUBOTHbBIX 3HAYMUTENBHO
cHuxaetcs. MpusHakomM 3TOro ObINO YMEHbLUEHNE NPOLOIMKUTENBHOCTI NAaBaHUS KOHTPOMbHBIX XMBOTHBIX MO CPABHEHWIO C WH-
TaKTHOW rpynnoi. MpodunakTuyeckoe BBeeHue Hatpus 2-(TeTpasono[1,5-ClxnHasonuH-5-untuo)auetata (coegmHeHne KB-28)
(1,7 mr/kr B/6) cnocobCTBOBaNO MOBLILLEHNIO YCTONYMBOCTI OpraH13mMa K BO3AENCTBMIO MMMOKCUW, YTO MPOSBINOCH YBEMMYEHUEM
rnokasaternsi nnaBaTernbHOro TeCTa B yka3aHHbIX YCoBUsIX aKcriepumMenTa. Mo addekTueHoCTH coeanHenne KB-28 B faHHOM uccne-
[0BaHWM COMOCTaBNANOCH C pethepeHc-BeLLecTBOM 2-3TunTrobeHsummuagasona rmapodpomuaom. Mpu atom coeanHeHne KB-28 nveet
3Ha4MTENbHO BOMbLLYI0 AKTUBHOCTb, MOCKOMbKY ero Efl, ) B 20 pas MeHbLue, YeM Y STanloHHOTO aKTonpoTeKTopa.

BriBoakI. Hatpus 2-(teTpa3ono[1,5-C]xmHasonuH-5-untuo)auerary (coeanHerne KB-28) npucyLy akTonpoTeKTopHbIN 3 dekT B ycno-
BMSX OCTPOMN FeMUYECKOMN MMMOKCUM, YTO YKa3blBAET Ha Harnn4me Y Hero BbIpaXXeHHOro NPOTMBOMUMOKCUYECKOrO AeNCTBIS.

Actoprotective action of sodium 2-(tetrazol[1,5-c]quinazolin-5-ylthio)acetate in acute hemic hypoxia
0. Yu. Toziuk

Enough energy and good oxygen supply of the organism is necessary to maintain high performance level. Hypoxic process
develops rapidly during intense physical exertion. This prevents the execution of tasks, and under certain circumstances endangers
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human life. Study of antihypoxic action is necessary in the study of materials that are promising for use in order to increase
physical endurance.

The aim of the study was to evaluate the actoprotective effect of sodium 2-(tetrazol[1,5-c]quinazolin-5-ylthio)acetate (Compound
KB-28) under conditions of acute hemic hypoxia.

Materials and methods. The experiments were performed on nonlinear white rats. To simulate animal acute hemic hypoxia sodium
nitrite was injected subcutaneously at a dose of 20 mg/kg 30 minutes before exercises. The test substance sodium 2-(tetrazol[1,5-c]
quinazolin-5-ylthio)acetate (Compound KB-28) at a dose of 1.7 mg/kg and reference compound 2-aetyltiobenzimidazolum hydrobro-
mide (32.0 mg/kg) were administered prophylactically 1 hour before exercises. Compound KB-28 and the reference drug were used
at ED,, doses by swimming test. The physical endurance of animals was assessed by the forced swimming test with additional load
under normothermia.

Results. It was found that physical endurance of animals is greatly reduced under conditions of acute hemic hypoxia. The sign of this
was reduce of control animals swimming duration in comparison with the intact group. Prophylactic administration of sodium 2-(tetra-
zol[1,5-c]quinazolin-5-ylthio)acetate (Compound KB-28) (1.7 mg/kg i/p) helped to increase the body’s resistance to hypoxia, that was
shown by increase in average swimming test in these experimental conditions. The compound KB-28 was compared in this study with
the reference substance 2-aetyltiobenzimidazolum hydrobromide by effectiveness. Compound KB-28 has considerably higher activity
because its ED, is 20 times less than the reference actoprotectors’.

Conclusions. Sodium 2-(tetrazol[1,5-c]quinazolin-5-ylthio)acetate (Compound KB-28) has actprotective effect in acute hemic hypoxia.

This indicates that it has antihypoxic action.

®disnyHa BUTPKBANiCTb NPSIMO 3aneXuTb Bif 30aTHOCTI opra-
Hi3My NigTPUMYBaTW Ha HaNEeXHOMY piBHi (i3ioNOriyHi yHK-
Lii B yMOBax BMKOHYBaHWX HaBaHTaxeHb. [ocnigHnkamm
[1-3] BUOKpPEMMEHO HW3KY YMHHWKIB, LLIO NIMITYIOTb (i3NyHY
npawues3naTHiCTb | 30aTHi BUKMMKATH i pi3ke 3HKEHHS abo
nosHy BTpary. OnHuM i3 HKX € 36ii1 y npoLieci eHeprosabesne-
YeHHs. Bigomo, Wwo nig yac poboTu 3 BUCOKOH IHTEHCHBHIC-
TI0, HE3BAXKatouV Ha MIABULLEHY LIMPKYNALLiIO KPOBI y M'A3aX,
QVxanbHa, CepLeBO-CyAMHHA Ta KPOBOHOCHA CUCTEMU He
B 3MO3i 3a[0BONbHUTM NOTPED MpaLoymx M'asiB, TOMY
MPOLIECU OKUCHEHHS BifOyBaKOTLCS NepPeBaXHO aHaepobHO.
Lle npr3BoanTb [0 HAKOMUYEHHS MOMOYHOI KUCIOTH, KOTpa
BUKNMKaE Cy6'eKTMBHE BiAYyTTS BTOMM B M'A3aX, a NakTa-
LMaeMis, WO BYHWKAE NPU LbOMY, € LLE OOHWUM YNHHUKOM,
AKWA NiMITye ianyHy npauesaartHicTb [1-3].

[NopyLLUEeHHS KUCNOTHO-OCHOBHOI PIBHOBArY B OpraHiami B
ik 3aKVCNEHHS NPU3BOANTL A0 3HKEHHS KUCHEBOT EMHOCTI
KPOBI, LLI0 CBOEK) YEProto Lue GinbLue NOCUITIOE FiMOKCUYHNIA
npoLec. YTBOPIETLCS «X1BHE KOMoy», pesynsraToM SKoro
€ He TibK1 YnMane 3HMKeHHs (i3nyHOI npauesaaTHoCTi,
are i MoxnuBa 3arposa XuTTio nioguHm [3,4]. OTxe, BNnus
Ha BWUTPMBANICTb OpraHiaMy Mae He TiflbKM MiMOKCUYHa YK
LMPKYNSATOPHA, a i reMiyHa rinoKcis.

dapmakonoriyHi 3acobu, Wo 3gaTHi HiBenoBaTu
BMMVB YKa3aHUX YUHHUKIB, MIATPUMYBATU BUCOKY PYXOBY
aKTMBHICTb i MiABULLYBaTK (i3NYHY NpaLe3faTHICTb Mio-
AVHW Y 3BUYaNHUX Ta YCKNagHEHNX yMOBaX, Ha3uBatTbCs
akTonpoTektopamu. 3rigHO 3 AaHUMMW HayKOBOI NiTepaTy-
pu [5-7], iXHbOO thapmakoguHaMiYHOK 0COBnMBICTIO €
3AaTHICTb 3anobiraT PO3BUTKY FMOKCUYHOTO CUHAPOMY,
Lo Mporpecye nif 4ac iHTEHCUMBHUX (Di3UYHWUX HaBaH-
TaxeHb. [poTe apceHan akTonpoTekTopiB OOMexeHui
NPaKkTUYHO OfHWMM 3acobom — 2-eTunTiobeHsimigasony
rigpobpomigom (2-ETEI, Gemitun, metanpor), Skl Ha-
Tenep B YkpaiHi He 3apeecTpoBaHuil. Voro wmpokomy
BUKOPUCTAHHIO Y KMiHiLi NepeLuKopxatoTb He[OCTaTHLO
BMCOKa aKTOMPOTEKTOPHA aKTUBHICTb, MOPYLUEHHS CTPYK-
Typu noBeAiHKu, ractpanrii Towo [5,7]. BuknageHre suiie
00rpyHTOBYE HEOOXIOHICTb MOLLYKY HOBUX PEYOBWH, LLO
NepcrnekTUBHI AN BUKOPUCTAHHS 3 METO0 MiABULLEHHS
(i3nyHOi BUTPMUBANOCTI 3 4OAATKOBUM BUBYEHHSAM IXHBOI
aHTurinokcuyHoi aii. MepcnekTuBHI AN 4OCNIAKEHHS Ha
HasIBHICTb aKTONPOTEKTOPHOI aKTUBHOCTI — NOXigHi XiHa-
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30MiHY, y CTPYKTYPHWX aHaroris AKX BUSIBIIEHO BUPA3HNIA
MPOTUTINOKCUYHUIA, HENPO- Ta KapLiONPOTEKTOPHNIA edpek-
W, WO € BaXNMBUM ANS 36EPEXEHHS HanexHoro piBHs
npauesaatHocTi [8,9]. [Ans BuBYEHHS 06paHO HOBI NOXiAHi
5-R-tio-TeTpasono[1,5-c]xiHa3oniHy, WO CUHTE30BaHi Ha
kadheapi opraHiyHoi Ta GioopraHiyHoi ximii 3anopisbkoro
[lepXXaBHOTO MeJVYHOTO YHIBEPCUTETY Mif KEPIBHULITBOM
npodecopa C. |. KoBaneHka. Y nonepegHix AOCRiLKEH-
HSIX HaMK BCTAHOBMEHO, WO HaTpito 2-(TeTpasono[1,5-c]
XiHa3oniH-5-inTio)auetat (cnonyka KB-28) BusiBnse Bu-
pasHy akTOMPOTEKTOPHY [il0 Y 3BUYANHMX Ta YCKNaAHEHUX
yMOBaX EKCMepUMEHTY, 30KpEMa B YMOBaX riNOKCUYHOI Ta
LMpKynaTopHoi rinokcir [10] i € nigepom cepeg NOXigHUX
5-R-Tio-TeTpasono[1,5-c]xiHasoniny. Ans pi3HobiyHOro
OLiHIOBaHHS BnacTueocTel cnonykn KB-28 pouinbHo
[ocnianTy il eeKTUBHICTb NPU reMiYHil FiNoKCii.

MeTa po6otu

OUiH1TM aKTONPOTEKTOPHY Aito HaTpito 2-(TeTpasono[1,5-C]
XiHa3oniH-5-inTio)aueTaty (cnonyku KB-28) B ymoBax rocTpoi
remivHoi rinokcii (MT).

Martepianu i MeToAU AOCAIAKEHHA

AKTONPOTEKTOPHY fit0 HaTpito 2-(TeTpasono[1,5-C]xiHa3o-
nin-5-inTio)auetary (cnonyku KB-28) B ymoBax T oui-
HIOBanu 3a TECTOM NPUMYCOBOTO NiaBaHHs 3 40AATKOBUM
HaBaHTaXeHHAM. EkcriepuMeHTI BUKOHAHI Ha HeMiHiiHuX
6inux Lwypax-camusx macoto 190-210 r, siki ogepxanm 3
BiBapito BiHHULIbKOrO HaLiOHANBLHOTO MEAUYHOTO YHIBEPCH-
TeTy imeHi M. |. Muporosa Ta yTpumMyBanm Ha CTaHgapTHOMY
BOJHO-Xap40BOMY paLioHi Mpu BiNbHOMY [OCTYNi 10 BOAM
Ta iXi, 3@ NPUPOAHOI 3MiHW AHSA Ta HOYi. YCi BTpyYaHHs
3AiNCHIOBaNM 3 AOTPUMAHHAM MPUHLMNIB E€BPONERCHKOI
KOHBEHLLii Mpo 3axucT XpebeTHUX TBapHH, siKi BUKOPUCTOBY-
t0TbCS ANS eKCTIEPUMEHTaNbHUX Ta HLLMX HAayKOBWX Liinen
(Ctpacbypr, 1986). 3 ornsgy Ha Te, WO Ha hapmaLieBTny-
HOMY PUHKY YKpaiHW BifCYTHIli €OUHUIA Yy CBOEMY Knaci
aKTOMPOTEKTOPHUI Npenapat metanpot (6emitun), sk pe-
tbepeHc-cnonyky BUKopucTanu ximiuHy cybctanito 2-ETBI
(GemiTuny), KOTpa CHTE30BaHa B IHCTUTYTI OpraniyHoi Ximii
HAH Ykpaihn (ceptudikat Ne 94/194-1-10). Binbip wypis

Key words:

physical endurance,
anemia, sodium
2-(tetrazol[1,5-C]
quinazolin-5-
ylthio)acetate,
2-aetyltiobenzimi-
dazolum
hydrobromide.
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OpurMHanbHble UCCAEAOBaAHUA

Ta6nuusa 1 Bnnue cnonyku KB-28 Ha TpuBanicTb nnasBaHHs LypiB B yMOBaX rocTpoi
remiyHoi rinokcii (M+m, n=7)

YmoBu eKcnepuMeHTy

TpuBanicTb NnaBaHHs, XB OuHawmika, %

|HTaKTHI TBApUHY

TT+0,9 % NaCl
(KOHTpOnb)

[TT+KB-28
[TT+2-ETBI

7,63+0,18 -
3,64£0,16 52,3
5,88+0,14* +61,5¢
5,68+0,11* +56,0¢

*. Wwopo iHTakTHOT rpymu, p < 0,05; * wopo koHTponto, p < 0,05; ' AnHamika LOAO iHTAKTHOI rpynu;
k. AMHaMmika LLOAO KOHTPOIHY; ™ KifbKICTb TBAPUH Y Fpyri.

ANS JOCTIMKXEHHs 3AiNCHI0BaNM y npoueci aganTauii fo
nnaBasibHOro TECTY: TPEHYBArbHI MaBaHHS 40 NOSIBY Nep-
LUMX O3HAK CTOMITEHHS], LLO 34iICHIOBANYM TPWYi 3 NEPEPBOID
MK HAMW B ofuH AeHb. LWypis noginunu Ha 4 rpynu no 7
0COBWH Y KOXHIN: | — iHTaKkTHi TBapuHy; Il — wypw, Skum 3a
OfHY rOAMHY 40 NNaBarbHOM TECTY BHYTPILLUHbOYEPEBUHHO
(B/4) yBoAMnM exBiob'eMHy KinbkiCTb 0,9 % po3ymnHy HaTpito
xnopugy (koHTponb); lll- TBapuHKW, SKUM 3a OOHY rOAMHY
A0 (Di3NYHOTO HaBaHTaXEHHS B/Y YBOAUNM HaTpito 2-(Te-
Tpasono[1,5-c]xiHasonin-5-inTio)auetar (cnonyka KB-28)
y posi 1,7 wmr/kr; IV rpyna — wypw, Sknm B/Y 3@ OfHY
roguHy nepen HaBaHTaxeHHsMm yBoaunu 2-ETBI gosoto
32,0 mr/kr. PeqoBuHy, Lo Aocnimkysanu, Ta pedepeHc-cno-
nyKy 3acTocoByBanu B josax, Wo Bignosigatotb ix E[,
3a nnaearbH1M TECTOM, SIKY PO3paxoByBanu rpadivHo 3a
metogom Jlitudinaa-Binkokcona [11]. [TT sigTBOptOBaNM
LUNSIXOM NIALLKIPHOTO (/L) yBEAEHHS HATPIto HITPUTY Y 403
20 mr/kr, Wo niaBuLLye piseHb MeTreMornobiHy Ha 20 % i
CTBOPIOE BMPa3Hy KapTWHY KMCHEBOI HepgocTaTHocTi [12].
Po34uH Hartpito HiTpuTy BBOAMMM TBapuHam |-V rpyn 3a
30 xB 40 hi3nyHOro HaBaHTaXeHHs. Pi3nyHy BUTpUBANICTb
LLypiB OLiHIOBaNX 3a NOKasHUKOM MraBanbHOro TeCTy 3
[ofaTkoBuM HaBaHTaxeHHsm (10 % Big mMacu Tina), wo
Kpinunu 4o KopeHst XBocTa. BkasaHuii pexxum Bignosigae
po6oTi cybMakcuMarnbHOi IHTEHCUBHOCTI, 1 Lie HaBaHTaXeH-
HS NepeBaxHo aHaepobHo-aepobHoro xapakTepy. [ocni-
[KeHHs! 3aiiicHioBanu B 6aceiiHi 3 BUCOTOO Lapy BOAK HE
MeHLLE Hix 60 cm B ymoBax HopmoTepmii (24—26 °C). Pee-
CTpyBanu TpuBanicTb (XB) NnaBaHHs LLYpIB 10 NOSIBY 03HaK
MOBHOI BTOMMU, LLIO NPOSIBMANOCS Bi4MOBOH Bif AafbLUOMO
nnaeaHHs Ta 10-CekyHOHUM 3aHYpPEHHSIM TBAPWHM Mif, BOZY
[6]. NS 3HWXXEHHS NOBEPXHEBOrO HATArY Ta NOKPALLEeHHS
3MOYYBaHHS! LLEPCTi TBAPUH Y BOAY nonepesHb0 AoAaBant
MUIAHWIA 3acib i3 poapaxyHky 100 mr/n [13].

OnpauoBaHHa LMPOBKX AaHMX OOCHILKEHb 3Mii-
CHIOBan METOAOM BapiaLiHOi CTaTUCTMKW 3a AOMOMOTOH)
nporpamu IBM SPSS Statistic 22, 06uncntoBanu cepenHbo-
apndMeTyHe 3HaueHHs M, cepenHto apudMeTyHy noMun-
Ky m, t-kputepiii CTblofeHTa 3a HOPManbHOTO PO3Noainy,
HenapameTpuyHui kputepin W Yaiita — 3a 110ro BigCyTHOCTI,
napHwit kputepiii T BiNkokCOHa — NS BUSHAUEHHS! 3MiH Y
AvHamili BcepeauHi rpynu. BiporigHumu BBaxanu 3miHu
nokasHukis npu p < 0,05 [11].

Pe3ynbTaTi Ta iX 06roBopeHHs

Pe3ynsratv gocnimkeHHs HaBeaeHi B mabuyi 1. Tpueanicts
MnaBaHHs LLypiB iIHTAKTHOI FPYN B HOPMOTEPMIYHIX yMOBaX
CTaHoBWNa B cepeaHLoMy 7,63 XB.

BcTaHoBMnu, WO NiABULLEHMIA BMICT MeTreMornobiHy
Y KpOBi, L0 BWHUKAE B yMOBax M/l YBEAEHHS HaTpilo
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HITPUTY, HEraTUBHO BNNMBAE Ha (Pi3UYHY BUTPMBANICTb
opraHiamy. CBig4YeHHs LbOro — BipOrifHe CKOPOYEHHS
TPMBANOCTi NnaBanbHOro TECTY LLYPiB KOHTPOMbHOI
rpynu Ha 52,3 % nopiBHAHO 3 aHanoriYHMM NOKa3HNKOM
iHTaKTHUX TBapUH.

®disnyHa npauesnaTHICTb LypiB, SKUM A4S npodinakTyi-
kv ['TT yBOAMnmM gocnigkyBaHy Cronyky Ta pedepeHc-pe-
YOBMHY, TaKOX BIPOriAHO 3HN3WNACs NOPIBHSAHO 3 IHTAKTHOKO
rpynoto. MpoTe NopiBHAHO 3 TBAPMHAMMU KOHTPOMbHOI
naTonorii TpMBanicTb NNaBaHHs LWypiB Y 3a3HaYEHUX yMO-
Bax ekcriepuMeHTy Ha Tni gii cnonyku KB-28, sk i 2-ETB,
3pocrna BignosiaHo Ha 61,5 Ta 56,0 %. 3a edhekTUBHICTIO
HaTpito 2-(TeTpasono[1,5-c]xiHa3oniH-5-inTio)aueTar y Libomy
[OCHiIKeHHi 3icTaBnsBCcs 3 pedepeHc-pevoBuHoto 2-ETHI.
Mpu ubomy cnig BigaHaunTy: cnonyka KB-28 mae 6GinbLuy
aKTUBHICTb, amke 1T Efl. y 20 pasis meHwa, Hix Ef  eTa-
NOHHOrO aKTOMPOTEKTOPA.

OTxe, BCTAHOBWIM, WO MPEBEHTUBHE OAHOPAa30Be
B/M yBedeHHs cnonyku KB-28 (1,7 mr/kr), sk i 2-ETBI
(32,0 wmr/kr), cnpusie nigBULLEHHIO (i3nYHOT BUTpPUBANO-
cTi wypis B ymosax T, JaHi, WwWo oTpumanu, MOXyTb
OyTW CBiAYEHHSIM HASBHOCTI B JOCMIZXXyBaHO|I pe4YOBUHM
MPOTHFIMOKCUYHOTO edIeKTY, a Lie LinKoM y3roKyeTbes 3
pesynsTatamu Halmx nonepeaHix gocnimkerb [10]. Liinkom
MOXITMBO, LLIO BUSIBIEHA aHTUriNOKCWYHa Aist cnonyku KB-28
aKTOMPOTEKTOPHOTO edekTy. 3rigHo 3 JaHUMK BioXiMiYHMX
focnimkeHb [14], MOXHa NPUNYCTUTW: 34aTHICTb CONYKM
KB-28 nigsuiuyBaTty (hisnyHy npaLesaaTHiCTb opraHismy B
3ajaHNX yMOBaX EKCMEPUMEHTY peanisyeTbCst BHACMiLOK
MiATPUMaHHS Ha BUCOKOMY piBHi NpoLeciB eHepro3abeane-
YeHHs Ta HopmaniaaLlii MPOOKCAAHTHO-aHTUOKCAAHTHOTO
romeocTasy.

[laHi BKa3yrTb Ha AOLINbHICTb NOAAMNbLUMX AOCTIMKEHD
HaTpito 2-(Tetpasono[1,5-c]xiHasoniH-5-intio)auerary (cno-
nykw KB-28) sik nepcnekTu1eHoro 3acoby Ans KopekLii pisHo-
MaHITHUX NaToMOriYHNX CTaHIB, MPUYMHOIO SKWX € KCHEBA
HEeOOoCTaTHICTb, Y TOMY YMCIi NpW FiNOKCIi, WO BUKMMKaHa
IHTEHCUBHUMU (DI3UHHUMU HABAHTaXEHHAMM.

BucHoBKHM

1. TemiyHa rinokcis, Lo BUKMMKaHA N/l yBEAEHHAM
HaTpito HITPUTY, NPU3BOANTB A0 3HKEHHS (i3NYHOI BUTPK-
BafoCTi OpraHiamy LLypiB.

2. MpodinakTnyHe BBEAEHHS HaTpilo 2-(TeTpaso-
no[1,5-c]xiHasoniH-5-inTio)auetaty (cnonyka KB-28)
(1,7 mr/kr B/4) cnpuano MiABULLEHHIO CTIMKOCTI opraHiamy
fo BnnwmBy [T, Wo NposiBUNOCH 3pOCTaHHAM MOKa3HUKa
nraBarnbHOro TECTY B YMOBAX EKCIEPUMEHTY.

3. BusiBneHuin nig vac J0CNimMKEHHS aHTUMNOKCUYHMI
edexT HaTpito 2-(TeTpasono[1,5-c]xiHa3oniH-5-inTio)aueTarty
Moxe OyTU OOHIEH 3 NaHOK MeXaHi3My /oro akTonpoTek-
TOPHOI ii.
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Long since Urtica dioica L. was used in folk medicine as vitamin and hemostatic agents. Nowadays hypotensive, diuretic, antitumoral
effects of medicines obtained from plant based raw materials from Urtica were experimentally proved. Pharmacologic activity is due
to vitamins K, and C, flavonoids, hydroxycinnamic acids, carbonic acids, polysaccharides containing in the leaves of plant. Using
underground organs of plant as antineoplastic drugs is connected with phytosterins accumulation. Studying composition and assessment
of phytosterins in overground part of plant is urgent now.

The aim of research is to identify components and to assess phytosterins content in leaves and herb of Urtica dioica L. in Ukrainian flora.

Materials and Methods. For chromato-mass spectrometry leaves and herb gathered in blossoming period have been used. The samples
have been extracted with methylene chloride in presence of tridecane inner standard, and then the samples have been concentrated
and submitted to chromatography on chromatograph Agilent Technology 6890N. The components have been identified using register
for mass spectra NIST02 and WILEY 2007 in combination with identification programs AMDIS and NIST.

Results and Discussion. In both types of raw materials from Urtica dioica L. it has been revealed identical compounds related to
olefins, higher aliphatic carbohydrates, phytosterins and so on. The total amount of biologically active substances extracted from
the leaves is 529.76 mgl/kg, from herbs it is 516.91 mg/kg. Untriacontane, nonocosane and trans-neophytadiene were predominant.
Phytosterins stigmas-3,5,7-triene, campesterol, B-sitosterol presented in leaves 16.14 mg/kg, in herb they presented 15.42 mglkg,
that forms 3 % approximately

Conclusions. Composition and amount of phytosterins containing in leaves and herb of Urtica dioica L. study has been performed by
chromate-mass-spectrometry. As a result three compounds of steroid nature have been identified: stigmas-3,5,7-trien, campesterol,
B-sitosterol. Amount of phytosterins is approximately 3 %.

Bu3HaueHHs BMicTy ¢piTOCTEpUHIB y HaA3€MHOI YaCTUHN KPONUBU ABOAOMHOI
(Urtica dioica L.)

I. M. CMonnoBCbKa

Kponvea aBofOMHa 30aBHa 3aCTOCOBYETLCS B HAPOAHIA MeavLMHI SiK BiTaMiHHWIA | KPOBOCMIMHHWIA 3aci6. Ha cborogHi excnepume-
TarnbHO [10BEeHa MNOTEH3NBHA, CEYOriHHA, MPOTUPAKOBA aKTMBHICTb Mpenaparis, Lo BUPOONeHi 3 NikapCbkoi POCIIMHHOT CUPOBUHM
Kponmai. dapMakororiyHa akTUBHICTb MMCTA KDOMMBY 3yMOBIEHa BMICTOM BiTamiHig K., C, dnaBoHOIAIB, riApOKCHKOPUYHMX KUCHIOT,
kapOOHOBMX KWCIOT, nonicaxapuais. BukopycTaHHs nia3eMHMX opraHiB pOCIIMHM NPy BUFOTOBNEHHI MPpenapartiB aHTUHEONNACTUYHOT
Jii NoB'si3aHe nepegyciM i3 HaKoMMYeHHsIM (ITOCTEPUHIB. AKTYanbHAM € BUBYEHHS CKMafy Ta KiNbKICHOrO BMICTY (hiTOCTEpUHIB Y
HaA3EMHI YaCTWHI POCIINHK.

MeTa po6oTy — BU3HaYeHHs Cknagy Ta KinbKiCHOrO BMICTY (DITOCTEPUHIB Y NNCTI Ta TpaBi KPOMWBY ABOAOMHOI dhriopu Ykpainu.

Marepianu Ta meToau. [Ins 3giNCHEHHs XpOMaTO-Mac-CreKTPOMETPUYHOMO AOCTIMKEHHS BUKOPUCTOBYBANM NOBITPSHO-CYXY Hag3eM-
Hy YaCTUHY KPOMWBM JBOLOMHOI: NCTS | TpaBy POCIMHY, LLO 3aroTOBMeHa B nepio UBITiHHS. [Mig yac aHaniay 3pasku excTparysanm
XTOPUCTAM METUNEHOM Y MPUCYTHOCTI BHYTPILLHLOIO CTaHAApTY TPUAEKaHy, KOHLEHTPYBanu Ta xpomarorpadysanu 3a JONOMOro
xpomartorpada Agilent Technology 6890N. KomnoHeHTy ineHTudikyBanu 3 BukopucTaHHsm 6idnioteku mac-cnektpis NIST02 i WILEY
2007 y noeaHaHHi 3 nporpamamut igeHTudikauii AMDIS i NIST.

Pesynbratu. Mg yac gocnimkeHb B 060X BUOax CUPOBWMHM KPOMMBY ABOLAOMHOI BUSIBUNM IBEHTUYHI 3'€AHAHHS, LIO HanexaTb 40
onediHis, BULLMX anidaTnyHNX BYrMeBOAHIB, (ITOCTEPUHIB TOLO. 3aranbHuid BMICT BUAINEHUX GIONOMYHO aKTUBHWUX PEYOBUH Ans
nncTsa cTaHoBwB 529,76 mr/kr, ans Tpasu — 516,91 mr/kr. Cepen HWX NnepeBaxarnu YHTpiakoHTaH, HOHako3aH i TpaHc-HeoditagieH. Ha
4acTky GiToCTepuHiB cTirmacTa-3,5,7-TpieHa, kamnectepony, 3-citoctepony npunagae 16,14 mr/kr ans nucta ta 15,42 mr/kr ans Tpasm
POCIMHM, LLO CTaHOBUTL Maiixe 3 %.

BucHoBku. MeTogom xpomarto-mac-CrekTpoMeTpii BUBYANM CKITag Ta KinbKICHUIA BMICT (iTOCTEPUHIB Y NUCTI Ta Tpasi KPONMBM [BO-
BOMHoi (Urtica dioica L.). Y pesynbraTi ekcnepuMeHTy iaeHTU(IKOBAHO TPU 3'€AHAHHS CTEPOIAHOT NpUpoau: cTirmacTa-3,5,7-TpieH,
kamnectepon, B-cutoctepon. KinbKicHii BMICT (hiTOCTEPUHIB CTaHOBUTL Maiixe 3 %.

OnpeaeneHKe copepXaHUA GUTOCTEPUHOB B HAA3EMHOM YacTH KpanuBbl ABYAOMHOM
(Urtica dioica L.)

I. M. CmomnoBcKas

KpanMBa [BYAOMHaA U3gaBHa NPUMEHAETCA B HapOﬂ,HOVI MeauunHe B Ka4eCcTBe BUTaMUHHOIO U KDOBOOCTaHaBNMBatoLLEero CpeacTBea.
B HacTosiee BpeMs 3KCnepumMeHTanbHO JoKa3aHa rmnoTeH3nBHasA, MOYEroHHas, NPoTUBOPaKoBasA akTMBHOCTL NpenapaTos, NPou3-
BEAEHHBIX 13 JNNeKapCTBEHHOro pacTUTENbHOIO ChbipbA KpanuBebl. d>apmaKonoqueCKaﬂ aKTUBHOCTb JNTUCTLEB KpanuBbl 06ycnoaneHa
cofdepxaHnem BnUTaMMHoOB K1, C, (*JﬂaBOHOVIﬂ,OB, TMOPOKCUKOPUYHbLIX KUCIOT, Kap6OHOBbIX KUCIOT, nonucaxapnaos. Vcnonb3oBa-
HWe NOA3EMHbIX OpraHOB pacTeHMA B NPOW3BOACTBE MpenapaToB aHTUHEONNacTU4eckoro AencTens CBA3aHO B NepByto ovepenb

3anopoxckuii MeguumMHcKkui xypHan. — 2017. — T. 19, Ne 1(100)



Original research

C HakonneHvem (bVITOCTepVIHOB. AKTyaJ'IbeIM ABNAETCA U3y4eHue CoCcTaBa U KONMYECTBEHHOIo CofepXaHua (i)VITOCTepVIHOB B Haa-  3anopoxckui

3EMHOMN YacTu pacTeHus. MeAULMHCKMI
)KypHaa. - 2017. -

Llenb pabotbl — onpegeneHne coctaBa U KONMYECTBEHHOMO COAEPXaHUs (OUTOCTEPUHOB B IUCTbSAX M TpaBe Kpanuebl ABYAOMHON  T.19, Ne 1(100). -

chropbl YkpauHbi. C.90-93

Matepuanbi n meToApl. [11151 XpoMaTo-Macc-CrieKTPOMETPUYECKOTO UCCEA0BAHIS MCMONb30Ban BO3AYLUHO-CYXYH HAA3EMHYIO YacTb
KpanuBbl LBYLOMHO: IUCTbS W TPaBY PACTEHWS, 3arOTOBNEHHOTO B Nepuop LBeTeHus. Mpu npoBegeHnn aHanuaa obpasubl akcTpary-
pOBaI XIOPUCTLIM METUNEHOM B NPUCYTCTBIM BHYTPEHHENO CTaHaapTa TpuaekaHa, KOHLEHTPUpOBanu 1 XpomaTorpachvpoBani Ha
xpomarorpace Agilent Technology 6890N. KoMnoHeHTbI MaeHTMMLMPOBanK ¢ Ucnonb3oBaHueM 6ubnuotexm macc-cnektpos NIST02
n WILEY 2007 B coyeTaHum ¢ nporpammamut ugeHTudmkaumm AMDIS n NIST.

Pesynkrarbl. Mpu viccrienosaHny B 060Mx BUAAX Chipbst Kpanuebl ABYAOMHO 6binv 06HapYXeHb! MAEHTUYHBIE COEAUHEHNS, KOTOPbIE
OTHOCSTCA K OneduHam, BbICLUMM anudaTuyeckuM yrneeogopoaam, dutoctepuHam v apyrum. Obluee comepkaHue BblAeneHHbIX
O1onorNyYeck akTUBHBIX BELLECTB A1 IMCTbeB cocTaBurno 529,76 mr/kr, ans Tpaebl — 516,91 mr/kr. Cpean HUX npeBanuposanu
YHTPUaKOHTaH, HOHaKo3aH 1 TpaHc-HeoduTaaveH. Ha fonto gutoctepuHoB cTurmacta-3,5,7-TpreHa, kamnectepona, B-cutoctepona
npuxogutcst 16,14 mr/kr ons nuctbes 1 15,42 Mr/kr 4ns Tpasbl pacTeHus, 4To coctaBnseT okomno 3 %.

BriBoAbIl. MeTogom XpomaTo-Macc-CnekTpoOMETpUM MPOBEAEHO U3yYeHne COCTaBa U KONMYECTBEHHOTO CoAepXanuns (oUTOCTEPUHOB
B NUCTbSIX 1 TpaBe KpanuBbl AByAOMHoN (Urtica dioica L.). B pesynbsrate akcnepumeHTa MaeHTU(ULMPOBAHO TPU COEAUHEHNS CTe-
POMAHON NPUPOABI: CTUrMacTa-3,5,7-TpueH, kamnectepon, B-cutocTepon. KonuyectseHHOe copepkanie UToCTEpUHOB COCTaBNSET
okoro 3 %.

Nettle (Urtica dioica L.) is a widely-distributed plant, that Aim
long-since has been used in folk medicine as vitamin and he-
mostatic agents [1,2]. Medicinal raw material based on Urtica
dioica is official in many pharmacopoeias: article «Leaves
of Urtica» is included in State pharmacopoeia of Ukraine
(SPU) second edition, in European pharmacopoeia (8.1),  Materials and Methods

in Britain pharmacopoeia, article «Leaves of Urtica dioica»

is included in State pharmacopoeia of Russian Federation ~ Overground part of Urtica dioica L. gathered within blossom-

Identification of components and assessment of phytosterins
amount in leaves and herb of Urtica dioica in Ukrainian flora.

(13-th edition), article «Rhizome with roots of Urtica is in- ing period (July —August) in the South gf Ukraine has bgen

cluded in American pharmacopoeia, article «Roots of Urtica» ~ Used as object for research. Raw materials have been dried

is in European pharmacopoeia 8.7 [3,4]. in dryer at temperature 50 °C. Air-dry raw materials have
Nowadays hypotensive, diuretic and anticancerogenic ~ been used for analysis. '

effects of drugs manufactured from plant based raw materials Identification and assessment of phytosterins amount

of Urtica have been experimentally proved. It forms apartof ~ have been done by gas chromatography-mass spectrometry

gastric, polyvitaminic and purgative teas. in a certified center of food products quality control of the

Pharmacologic activity of Urtica leaves is due to the National Institute of Grapes and Wine “Magarach”. To realize

presence of Vitamins K1, C, ﬂavonoidS, hydroxycinnamic |t accurate amount Of raw materials was placed into Vial 2ml
acids, carbonic acids, polysaccharides, lectins, macro-and ~ Volume, then tridecane as internal standard and methylene

microelements [1,2,5,6]. Using underground parts of plant chloride as vehicle were added. The sample was sustained
as antineoplastic drugs is connected with phytosterins ~ at temperature 50 °C within 3 hours. The obtained extract
accumulation [7,8]. was concentrated using especially pure nitrogen to volume

Biological value of phytosterins is determined by their 10 mcland was submitted to chromatography on chromato-
role as precursor for steroids, bile acids and vitamins B in

human body. Phytosterins can compete with cholesterol Table 1. Results of mass-spectrometric research of Urtica dioica L. leaves and herb

at the period of biological modification and decrease its Ne Compound . .

assimilation. n/n

Phytosterins containing Urtica dioica and Urtica urens Mgkg ‘otototal  Mglkg % to total
influence positively on testosterone synthesis, its transport 1 trans-neophytadiene 125.11 23.62 116.78 22.59
and metabolism contributing normalization of prostate 2 cistrans-neophytadiene  18.07 341 16.42 3.18
function. Moreover carotene and vitamin E content in the 3 cis-neophytadiene 38.59 7.28 35.91 6.95
plantincreases efficiency of phytosterins, normalizes activity 4 pentacosane 6.15 1.16 5.71 1.10
of sexual glands and further maintaining of reproductive 5 heptacosane 2148 4.05 23.32 4.51
function. Besides, enteral intake of drugs based on Urtica 6 squalene 19,92 3.76 2104 407
has antibacterial, reparative and tonic properties, stimulates 7 nonacosane 101.82 19.22 107.28 2075
sexual activity, diuretic properties help to decrease edema 8 stigmas-3,5,7-triene 43 081 412 0.80
and toxins elimination from the body, that is, they have 9 untriacontane 162.79 3073 156.47 3027
complex influence [7,8] 10 vitamin E 6.39 1.21 6.49 1.26

According to references all researches in this option are 11 dotriacontane 6.81 1:29 617 1.19
connected with accumulation of steroids compounds inun- |2 iiacontane 649 1:23 590 114
derground parts of the plant. Thus, study of compositionand 1> cmPestero 2.33 0.44 221 044
phytosterins amount in overground part of Urtica dioica L. 14 Biosterol 9.50 119 9.03 17

Total amount 529.76 516.91

is urgent now.
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OpurMHanbHble UCCAEAOBaAHUA
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graph Agilent Technology 6890N with mass-spectrometric
detector 5973, adapted for the work with capillary columns in
programmed conditions. It was used capillary columns DB-5
inner diameter 0.25 mm and length 30 m. Temperature in
thermostat was from 50 °C to 320 °C in programmed condi-
tions 4 °C/min. Temperature for heater of leading-in sample
was 250 °C. Helium stream rate was 1.2 ml/min. Leading-in
of sample into chromatographic column was carried out in
splitless conditions.

The components were identified with using register
for mass-spectra NIST02 and WILEY 2007 (470000 com-
pounds) in combination with identifying programs AMDIS
and NIST. To determine amount (X, mg/kg) the method of
inner standard was used.

Results and Discussion

It was identified 14 compounds in the study of Urtica
dioica L. overground part (Table 1, Fig. 1, 2), which
belong to different groups: olefins (trans-neophytadiene,
cis-trans-neophytadiene, cis-neophytadiene), higher
aliphatic carbohydrates (pentacosane, heptacosane,
nonacosane, untriacontane, dotriacontane, tritriacontane)
phytosterins (stigmas-3,5,7-triene, campesterol, B-sitos-
terol), vitamin E and squalene, intermediate products of
cholesterol and steroids metabolism.

Components of Urtica dioica L. leaves and herb were
the same. The total amount of biologically active substances
extracted from the leaves was 529.76 mg/kg, from the herb
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Fig. 1. Chromatogram of Urtica dioica L. extract from leaves.
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Fig. 2. Chromatogram of Urtica dioica L. extract from herb.
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was 516.91 mg/kg. Two higher aliphatic carbohydrates were
predominant: untriacontane — 162.79 mg/kg for the leaves
and 156.47 mg/kg for herb and nonacosane — 101.82 mg/kg
and 107.28 mg/kg respectively, then olefin trans-neophyta-
diene (125.11 mg/kg and 116.78 mg/kg). The least amount
has been established for stigmas -3,5,7-triene (0.44 %) and
campesterol (0.80-0.81 %)

The leaves contain 16.14 mg/kg phytosterins, the herb
contains 15.42 phytosterins, that forms approximately 3 %.
Despite slight amount phytosterins are of great importance
in physiologic processes, prevent oncologic diseases in
prostate and in mammary glands.

The amount of squalene in the leaves of Urtica dioica L.
is from 19.92 to 21.04 mg/kg, it takes part in steroids
synthesis. Its properties are used in the therapy for car-
dio-vascular diseases and for improving immune response
of organism.

Conclusions

1. Study of composition and amount of phytosterins in
herb and leaves of Urtica dioica L. has been carried out by
chromato-mass-spectrometry.

2. Following experiment three compounds of sterins
by nature were identified: stigmas-3,5,7-triene, campes-
terol, B-sitosterol. Phytosterins amount is 15.42 mg/kg —
16.14 mg/kg that forms approximately 3%.

Findings of the experiments may be used in techniques
for monitoring of plant-based medicinal raw materials of
Urtica dioica L. quality and plant-based medicines for treat-
ment of prostate adenoma in future.
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Llenb paboTbl — aHanu3 creumanmanpoBaHHoO Hay4Hoit nuTepaTypbl Ans 0606LLUeHs AaHHBIX O COBPEMEHHBIX B3rmsiaax Ha dap-
makororudeckyto Tepanuto 6oneanm MapkuHcona (b).

BN - 310 XpoHuyeckoe, HelpoaereHepaT1BHOe, HEYKITIOHHO nporpeccupytoLlee 3abonesarne LIHC, npenmyLecTBeHHO cBA3aHHOE C
AereHepaumen AohaMUH-NPOAYLIMPYIOLLIX HEPOHOB FOMIOBHOMO MO3ra, NPOSBAIAIOLLEECS ABUraTENbHbIMI U HEABUIaTENbHBIMN Hapy-
LUIEHVISIMI 1 NPWBOASILLIEE K CTOVKOV MHBANMAU3aLmu. [nnTenbHOCTb XM3HW naumneHToB ¢ Bl npu ycrosun anekBaTHoOro NeYeHNst MOXHO
NpuBnM3NTL K TON, YTO eCTb B 0BLLEN nonynsumu. B To e Bpems ¢ yBeNMYeHMEM NPOJOIMKUTENBHOCTY KIU3HU GONbHBIX M3MEHSETCS
1 TedeHve 3abonesaHus. W, kak pesynbrat, Ha NepBoe MeCTO B KIMHYECKON KapTWHE BbIXOAST YXKe HefBuUraTenbHble HapyLLeHns v
[JBYraTenbHble OCTOKHEHNS, BbI3BAHHbIE Kak AarbHELLE AereHepaLen LothaMUHEPTNYECKNX HENPOHOB, Tak M NOBO4HBLIMM adhdek-
Tamy hapmMakonoruiecKo Tepanuu, CBOEBPEMEHHAS W paLMoHanbHas KOPPEKLMS KOTOPbIX YNyYLLIAET TeveHne 60nesHn 1 kavecTBo
XU3HM naumeHToB. C Bo3pacTom yacToTa Bl B nonynsumm Bo3pacTaerT, a, yuuTbiBas MUPOBYIO TEHAEHLMIO K YBENUYEHMIO NPOLJON-
KUTENBHOCTY YeMOBEYECKON XM3HW, 3TO 3aboneBaHne NpeacTaBnseT bonbLLUyio MeavKo-coLmanbHyto npobnemy. Y HeobxogumocTb
JarnbHeiLwelh pa3paboTki MeToaoB hapmakoTepanim Bcé 6onee akTyanbHa. B 063ope npeacTaBneHbl COBpEMEHHbIE pekOMeHAaLmmn
no hapmakonoruyeckoi Tepanuu bl. AKLEHTMPOBAHO BHUMaHME Ha HEODXOAMMOCTM HanMumst fokasaTenbHOM 6asbl Npu OLEeHKe -
(hEeKTMBHOCTU KaKoi-nnbo nevebHoi TakTvkK. MpeacTaBneHsl JaHHbIe 0 BeAyLUMXCs paspaboTkax hapMakonornyeckix npenaparos.

BbiBoabl. CyLuecTBytoLie COBpeMEHHbIE NeYebHble TakTuKK hapmakonorudeckon Tepanum BI1, HeCMOTPS Ha To, YTO ABNAOTCS
[O0CTATONHO YCMELWHbIMI B HUBENMPOBaHUW NPOSIBNEHWIA 3a60NeBaHUs], HE OCTaHABNMBAOT GONE3HM, 1 SBNSIOTCS, MO CYyTU, CMMNTO-
maTuYeckuM nedeHnem. Bee knmHuyeckve paspaboTki CBSI3aHbI C NOSIBNIEHNEM HOBbIX NEKapCTBEHHbIX MPenapaToB, OTHOCALLMXCS K
rpynnam cumnToMatiyeckor Tepanii Bl ¢ nyyiumm npocunem BUoAOCTYNHOCTY 1 NEPEHOCUMOCTM UMW Xe C ONTUMU3aLMEN pexMa
[03VpOBaHys Wiy cnocoba 0CTaBKY CYLLECTBYIOLLMX CPEACTB CUMMTOMATUYECKON Tepanii. CPencTB Anst NaToreHeTUYeCkon Tepanim
B, koTopble MmetoT ybeauTenbHY AoKasaTenbHyto 6ay, Ha CEroAHALLHNA AeHb HET. [POBOANTCS Psf KIMHUYECKWX UCCNea0BaHui
BELLIECTB, KOTOPble, BO3MOXHO, BO3AENCTBYS HA NAaTOreHeTM4eckme MexaHnambl pa3suTus bI1, noMoryT B JanbHenLLem ecim He ocTa-
HOBWTb, TO XOTS1 Gbl NPUOCTAHOBUTL TEYEHME 3a60NEBaHMS.

CyuacHa cTpareris Ta nepcneKTuB1 ¢papMakonoriyHoi Tepanii xsopobu MapkiHcoHa

A. B. Kyuak, H. M. byyakuuiicbka

Meta poboTu - aHanis cneLianiaoBaHoi HayKOBOI NiTepaTypy ANs y3aranbHEHHS AaHUX MPO CyvacHi NOrsan Ha hapMakonoriuHy
Tepanito xsopobu MapkiHcoHa (XI).

XIM— Lie XpoHiYHe, HerpoaereHepaTBHE, HEYXUIbHO NPOrPecyode 3aXBOPHOBaHHS LIEHTParbHOI HEPBOBOI CUCTEMMU, KOTPE NEPEBAKHO
noB'si3aHe 3 AereHepaLjieto LohaMiH-NPoaYKYUMX HENPOHIB FONIOBHOMO MO3KY, LLIO BUSIBNISIETLCS PYXOBMMM Ta HEPYXOBUMM NOPYLUEH-
HSIMU 11 NPM3BOANTD A0 CTINKOI iHBanigu3aLii. TpuanicTb XMTTS nauieHTis i3 BI13a yMoB agekBaTHOrO fikyBaHHS MOXHa HabnmanTy
[0 Ti€i, Wo € B 3aranbHiit nonynsuii. BogHovac 3i 36inbLUeHHAM TPUBANOCTI XUTTS XBOPUX 3MIHIOETLCS 1 Nepebir 3aXBOPHOBaHHS.
|, Ik pesynbTar, Ha nepLue MicLe B KMiHIYHIA KapTUHI BUXOAATb YXXe HepyXOBi MOPYLUEHHS Ta PyXOBI YCKMaAHEHHS, LLO BUKIWKaHI SK
nopanbLLUoK AereHepaieto fodamiHeprivHnX HeMPOHIB, Tak i nobiuHumm achdhektamu papmakonorivHoi Tepanii. CBoevacHa Ta pauio-
HarnbHa KopekLisi nokpalLlye nepebir XxBopobu, AKiCTb XUTTS nauieHTiB. 3 Bikom yacTtota X[y nonynsuii 30inbLuyeTbCs, a 3 ornsay Ha
CBITOBY TEHAEHLIit0 10 36iNbLUEHHS TPUBANOCTi NIOACHKOMO KUTTS Lie 3aXBOPHOBaHHS CTAHOBUTL BEMMKY MEAVKO-COLianbHy npobnemy,
i HeoOXigHICTb AanbLUoi po3pobku MeToaiB hapMakoTepanii € Bce akTyanbHilow. B ornsai npencTtaeneHi cyyacHi pekomeHaauii
wopno dapmakonoriyHoi Tepanii XIN. AKLEHTOBaHO yBary Ha HasiBHOCTI 40Ka30BOi 6a3n Ans OuiHIOBaHHS edekTUBHOCTI Oyab-sKoi
nikyBanbHoi TakTuk. MpeacTaBneHi aaHi npo po3pobreHHs dapMakomnoriyHX Npenaparis, LU0 NPOBAAATLCS HUHI.

BucHoBku. CyyacHi nikyeanbHi TakTvki chapmakonorivHoi Tepanii X[, He3Baxatoum Ha iXHio eDeKTUBHICTb LLOAO HIBEMIOBAHHS NPOsiBIB
3aXBOPHOBAHHS], HE 3yMUHSIOTb XBOPOOW, i €, MO CyTi, CUMMTOMATUYHIM TTiKyBaHHAM. YCi KriHiuHi po3pobki NOB'A3aHi 3 MOSBOIO HOBMX
nikapcbKyX npenaparig, Lo HanexaTb 40 rpyn cumntoMariyHoi Tepanii XIM i3 kpatumm npodpinem 6iofoCTynHOCTI Ta CTEPNHOCTI, Ym on-
TUMI3aLieto pexvMy Ao3yBaHHs ifabo cnocoby AoCTaBKM HasiBHWX 3ac0BiB cumnToMaTyHoi Tepanii. 3acobiB Ans natoreHeTU4HoI Tepanii
XTI, siKi MatoTb NepekoHNMBY AoKa3oBy Baay, Hatenep Hemae. 3AINCHIOETLCS HM3Ka KNIHIYHIX AOCTIMKEHb PEHOBWH, 5K, MOXIMBO, B~
BalOUN Ha NaToreHeTUYHI MexaHiaMu po3suTky BIT1, AOMOMOXYTL Hafani SKLLO He 3yMWHUTH, TO Xo4a 6 3ynnHUTY Nepedir 3aXBOPHOBaHHS.

Modern strategy and prospects in pharmacological treatment of Parkinson’s disease
A. V. Kutsak, N. M. Buchakchyiska

Aim - to analyze scientific literature to summarize data about contemporary views on the pharmacological therapy of Parkinson’s
disease (PD).

PD is a chronic, neurodegenerative steadily progressive disease of the central nervous system, primarily associated with the degeneration
of dopamine-producing neurons in the cerebral pulp, manifested by motor and non-motor disorders and leading to permanent disability.
The duration of patient’s life with PD, provided with adequate treatment, can be closer to the one of the general population. At the same
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time, the course of the disease may change with the increase of life expectancy of the patients. And as the result, in the clinical picture,
non-motor disorders and motor complications caused by a further degeneration of dopaminergic neurons and adverse reactions of
pharmacological therapy, come out in the first place. The apropos and rational correction of which improves the course of the disease
and patients’ quality of life. Within the age PD frequency in the population is increasing; taking into account the global trend to an increase
in the duration of human life, this disease performs even bigger medical and social problem. And the need for further development
of pharmacotherapy practices becomes more relevant. This review presents the current recommendations for the pharmacological
treatment of PD. The attention is directed to the need for evidence when assessing the effectiveness of any treatment strategy. The
data on the ongoing development of pharmaceuticals.

Conclusions. At this time the existing therapeutic tactics in the pharmacological therapy of BP, despite the fact that they are quite
successful in leveling manifestations of the disease, do not stop the disease, and are in fact symptomatic treatment. All successful
clinical development, for the time being, are the emergence of new drugs belonging to the group of BP symptomatic therapy with the
best bioavailability and tolerability profile, or it is the optimization of dosing regimens and / or the method of existing funds delivery for
the symptomatic treatment. For the moment being, there are no funds for pathogenetic PD therapy, which have a strong evidence
base. The number of clinical studies of substances, apparently affecting the pathogenetic mechanisms of the development of PD, may

in future if not stop but at least suspend the course of the disease, are being held.

Mo nporHosam BO3, B Bnwxarnwne 10-15 net pacxogbl Ha
NeYeHmre 1 peabunnTaLmio HEBPOIOTNYECKIX W MCUXUHYECKNX
3aboreBaHuit BbIALYT Ha NepBOE MECTO, ONePEenVB Cepaey-
HO-COCYAMCTbIE 1 OHKOMoryeckue 3abonesanmns. OTMevaeTcs
yBennyerme 3abonesaemocty bI1y noxunbix niogen: B Bo3-
pacTHoV rpynne cTapLue 60 net 3abonesaemMocTb COCTaBNSET
1%, a crapie 85 net — 2,6-4 %. YuutblBas MUPOBYIO TEH-
[EHUMIO K YBEMMYEHNIO NPOAOMKUTENBHOCTU YErOBEYECKON
13HW, 3T 3ab0NeBaHe NpeacTaBnseT 6oMbLLYH MeAMKO-Co-
LmarbHyto npobremy.

LleAb paboTbi

AHanua cneumanu3npoBaHHON HayyHOW NuTepaTypbl Ans
0006LLEeHNS faHHbIX O COBPEMEHHDBIX B3rNsAaX Ha hapmako-
noruyeckyto Tepanuto Gonestu MapkHcoHa.

YMeHbLLEHIe KonM4ecTBa 4OhaMUHEPTYECKVX HEIAPOHOB
C 3aKOHOMEPHbIM CHIDKEHMEM MPOLYKLMW HeipomeanaTopa
poamrHa v aucperynsaumen ctpuatyma npuBOauT K BO3-
HWUKHOBEHWIO KNacCYeCKVX ABUraTenbHbIX HapyLueHuii b1 B
BIE COYETaHNS TMMOKVHE3NM, TPEMOPA MOKOS!, PUTUAHOCTY 1
nocTypanbHoW HeycTorumnsocTy [1]. Kpome storo, npu Bl moryt
nopaxarbCcsi 000HATENbHbIE NYKOBHLIbI, HOPaAPEHEPryecKme
HEeNpOHbI, CEPOTOHNHEPTUYECKE HEWMPOHBI, BEreTaTuBHbIE
siapa CTeona, kopa borbLumMx MonyLapyii, 4T MOXET NpUBO-
AUTb K LiENomy psifly Tak Ha3biBaeMbIX HeABUraTeNbHbIX CAM-
MTOMOB B BIE CHVKEHNS) 0OOHSHUSA, Aenpeccun, AEMEHLIK,
BEreTaTMBHbIX PACCTPOVICTB U TaK Aaree.

HecmoTps Ha 3HauMTENbHbIE MOMOXUTENBHBIE PE3YNLTaTI
B Tepanuu Bl B nocneaHve gecaTuneTus, 4O HaCTOSLLENO
BpemeHu 3aboreBaHie Henaneynmo. MoxnsHeHHas Tepanus
C Hen3beXHbIM CHYKEHNEM 3 (EKTBHOCTY NeKapCTBEHHBIX
CPEeLCTB, 3aKOHOMEPHBIM MOBBILLIEHWEM 403bl M BOHUKHOBEHM-
€M [10303aBVCHMbIX MTOBOYHBIX I GEKTOB, KOTOPBIE YXKE Camu
TpebyIoT KOpPEKLMK, CTABUT NEPeS; KMMHULIMCTOM HENpoCTyHo
3agayy Bblbopa onTUManbHoON CTpaTernn neyYeHus.

B nocrneaHme Heckonbko AECATUNETN aKTUBHO UCCrEeao-
Ban1Cb BO3MOXHOCTM HEMPOMPOTEKLMM (BOhaMUHEPTYECKNX
HEPOHOB) Kak BO3MOXHOCTb NATOrEHETUHECKOTO NEYEHNs, YTO
no3BonMo Bbl €Criv He OCTaHOBMTb, TO XOTS Obl 3aMeanuTL
TEMMbI NpOrpeccvpoBaHms 6onesHu.

IMpoBoaunucs paboTel, OLEHMBAKOLME NOTEHLMANbHYIO
HEeNpONPOTEKTOPHYI0 3P dEKTUBHOCTL Pa3NNYHBIX Fpynn
npenaparos.

13yqenme BnusHuS koaHama Q10 B CyTOYHO A03MPOBKe
300, 600, 1200 Mr B MHOTOLIEHTPOBOM, ABOMHOM CEMOM,
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nnauebo KOHTPONMPYeMOM, paHAOMU3UPOBaHHOM B Mapar-
NenbHbIX rpynnax 1ccresosaHum ¢ yyactem 80 nauueHToB
13 KIUHVIK ABUraTenbHbIX PacCTPOWCTB C paHHel ctagueit bl
Mpofomkanoch B Te4eHne 16 MecsLeB 1nv [o Tex Nop, noka
HaCTynuBLLast MHBanWamaaums He TpeboBara NpUMEHeHNSs ne-
Bogonbl (knacc goctoBepHocTy |) [2]. CornacHo pesynbraram,
ko3H31M Q10 6bin Ge3onaceH 1 XopoLLO NepeHOCKNCS B 4O3N-
poske A0 1200 mr, 3ameansan nporpeccupytoLlee yxyateHme
hyHKLIA Npu BT, Ho 3T1 pesyniTaThl TpebytoT NoLTBEPXKAEHUS
B Boree KpynHOM 1CCeoBaHUN.

[BoitHoe crienoe, nnavie6o KOHTPONMPYemMoe, paHaOMM-
31POBaHHOE MCCnenoBaHe OLEeHMBano addekT nesoonsl
B fo3uposkax 150, 300 n 600 mr/geHb unu nnaue6o y 361
nauvenTa ¢ bl yepes 40 Hegenb neveHus 1 2 Heaenu nocne
oTMeHbl Npenaparta (knacc 1) [3]. KnuHnyeckwe aaHHble cBu-
[eTenbCTBOBaNM 0 TOM, YTO NMEBOLOMNa BEPOSTHO 3amMeanseT
nporpeccvposarue Bl nubo okasbiBaeT NponoHr1poBaHHoe
[IeCTBME Ha cUMNTOMbI BonesHn. B otnnyme ot aToro aaH-
HbE HElipOBM3yanu3aLmuy CBUAETENLCTBOBANN O TOM, YTO
W NEBOAONA YCKOPSIET rbenb HUrPOCTpPUANbHBLIX HEPBHBIX
OKOHYaHWiA, unn eé chapmakornoryeckue apdeKTbI CBSI3aHbI ¢
MoaudmkaLmen 4odaM1MHOBOTO TpaHenopTépa. Mo pesynbra-
Tam UCCNEeaO0BaHWS NOTEHLMAMNbHbIE JONTOCPOYHbIE SPGEKTHI
nesogonbl npy Bl ocTatotcs HeonpeaenéHHbIMM.

MHOroLEHTPOBOE B MapanmnenbHbIX rpynnax, ABOHoe
cnenoe, paHLOMW3MpoBaHHoe, nNnauebo KOHTponupyemoe
1ccrnenoBaHiie aheKTYBHOCTY Tepaniv NIEBOAOMON Mo CpaB-
HeHuto ¢ npamunexkconom (AQP) y 301 nauueHTa u3 22 KnnHuK
[ayratenbHbIX paccTpoiicTs B CLUA 1 KaHage ¢ paHHeli ctaguein
Bl (knacc 1) [4]. Mo pesynbratam UCCNEAOBaHUS Y NALMEHTOB,
HaYaBLUKX JIEYEHNE C NPamMUNEKCOona, KONMMYECTBO [BUraTerb-
HbIX OCTIOXHEHI ObINO MeHbLLE, YeM Y MaLMEHTOB, HAYaBLLNX
neyeHvie ¢ nesoponsl. OgHaKo B 3TOM UCCINEA0BaHN MHOTVE
MaLyeHTbI, NOMyyaBLLKE NeYeHNE NPaMUNEKCONOM, MPUHUMA
11 NeBOAONY, @ KOMMYECTBO NMALMEHTOB, MPUHUMABLLMX TOMBKO
MpaMUNEKCOor, He NMO3BONSIET cenaTh yoeauTenbHbIE BbIBOADI.

MHOroLEeHTPOBOE, paHAOMU3MPOBAHHOE, IBOVHOE Crienoe
C OTCTPOYEHHbBIM Ha4anoM uccrnegosanue y 404 nauyeHToB ¢
BN 13 32 knuHnk aBuratensHbix pacctpoiicts B CLLIA 1 KaHage,
nonyyaBLLMX pasarinnH (Hrubutop MAO-B) 1 mr/aeHs, 2 mr/
[eHb 1Nk nnave60 Ha NpoTsKeHNM 6 MECALIEB C MOCTEMYHOLLIAM
MPUEMOM pa3arinnHa 2 Mr/eHb Ha MPOTSHKEHUM CrieayHOLLMX 6
mecsueB (knacc |) [5]. 3apavelt ccnegoBarms Bbino cpaBHe-
Hvie adpchexTa paHHEro W MO3AHENo Havana Npuéma pasaruniHa
Ha MporpeccMpoBaHme ABUraTeNbHbIX HAapYLUEHWIA Y NaLXEHTOB
¢ BI1. B rpynne naumeHToB, NPUHUMAatOLLMX pasarunuH Bce 12
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MeCSLIEB, CHUKEHME (DYHKLIMOHAIbHBIX BO3MOXHOCTEN M3-3a
JBUraTenbHbIX HapyLLEHNI OblNo MeHbLLE, YeM B rpynne cpas-
HeHusi. HecmoTps Ha 0BHapéxuBatoLLMe AaHHbIE, pasnuyvs
B (DYHKLIMOHASbHBIX BO3MOXHOCTSIX MEXIY ABYMS rpynnamm,
BO3MOXHO, BbI3BaHbI CUMMTOMATUYECKVM SEKTOM pasaru-
N1Ha B rpynne 60MbHbIX, NOMYyYaBLLMX €r0 Ha NPOTSKeHnN 12
MecsLeB, 4To TpebyeT AanbHEeNLLEro MccnenoBaHys.
KoHTponupyemoe KnuHU4eckoe vccnenoBaHue nauyeHToB
¢ B, npuHumaBLumx amaHTaguH [6]. MpoBoguncs gonro-
CpO4HbIA (10 NET) aHanM3 BO3MOXHOMO HEPOMPOTEKTOPHOTO
apdpekTa amaHTagmHa B rpynne nauueHTos ¢ BIl, kotopsle
nonyyanu Tepanuio amaHTaguHoM, U B rpynne 6e3 Tepanim
aMaHTaZMHOM, Ansi OLEHKW UCMONb30BanuCh CTaHAapTHbIe
KpvBble BbbkBaeMocTh. CornacHo pesynsratam, nokasatenu
BbDKIBAEMOCTH fyyLLie B rpynmne NaLveHToB, NPUHUMAIOLLMX
amMaHTaAWH, YTO MOXET CBUOETENbCTBOBATH O BO3MOXHbIX
HEelPONPOTEKTOPHbIX CBOCTBAX amMaHTaauHa. OfHaKo, yumnTbl-
Basi, YTO 3TV UCCref0BaHIS He Gbln paHAOMM3VPOBAHHBLIMU 1
CrenbIMW, OH COOTBETCTBYHOT HU3KOMY KITacCy [JOCTOBEPHOCTY
IV, uto TpebyeT panbHeMLLKX 1ccnesoBaHuii.

KomuTtet no crangaptam kavectsa AMepuKaHCKOM
aKkafiemMnn HeBPOJOrMM B CBOMX PEKOMEHZALMSX OTMEYaer,
4TO MMEETCS HEAOCTATOMHO 40KA3aTeNLCTB ANs TOro, YTOObI
MOLTBEPANTL UNK OTBEPTHYTB MCMOMb30BaHMe koaHauma Q10,
npamunexcora, pPonv1H1pOna, pasarinuHa, amaHTaguHa, cene-
TMMHA, a Taloke NIEBOLOMbI B Ka4ECTBE HEMPOMPOTEKTUBHOMO
cpeacraa [7].

Ha cerogHsLLHWIA feHb He CyLLecTBYeT NekapCTBEHHbIX
npenapaTos, KOTOPbIE OCTAHABNMBAIOT HEMPOLEreHepaT BHbIN
npouecc, v Tepanus BITHocUT cumnToMaTyeckuii unv 3ame-
CTUTENbHbIN XapakTep. CumMnTomatuyeckas Tepanms Hanpas-
TeHa Ha BOCTIONHeHve aecdomumTa JohamuHa, BOCCTaHOBNEHNE
CTUMYNALMN A0HAMUHOBBIX PELIENTOPOB U CBA3AHHBIX C 3TUM
HapyLLeHuiA paboTbl CUHaNCA, a TakkKe CHIDKEHWE M3DLITOYHOM
AKTMBHOCTM XOIMHEPTUYECKON W rMyTamMaTeprityeckoii CUCTEM.

B nodammHosom cuHance npu Bl npoucxoaut psig pe-
aKLMiA, KOPPEKLMS HAPYLLIEHNIA KOTOPBIX M COCTABISIET OCHOBY
CUMNTOMATUYECKON Tepanuu:

1. HapyweHvie cuHTesa fodamuHa (Ko4yeBoii anemeHT
natoreHe3a bornesHu, 1 3aMecTuTenbHas AodamuHepriieckas
Tepanus Hanbonee achdeKTBHa): NPUMEHSIOTCS Npenaparbl
nesofonkl. Tak kak 4ohaMuH He NMPOHUKAET Yepes reMaToaH-
Ledpanuyeckmin 6apbep, UCTOMNb3YeTCs ero NPeALLEeCTBEHHK
— pesokendeHrnananvH (JODA), nesoBpaLLatoLLmin U3oMep
(T-0O®A) kotoporo ropaano 6onee aktueeH. J1-OOPA npoHu-
kaeT Yepes rematoaHUedanyeckmii 6apsep, NpespaLlaeTcs B
AodhamuH 1 BOCTIONHSET AeuumT fothamiHa B MO3re.

2. YMeHblUeHVe Bbixoda Ao(amMuHa B CUHOMTUYECKYHO
Lernb 1 B3aMMOZENCTBME C AO0aMUHOBLIMW peLienTopamm:
NPUMEHSIKOTCA aroHUCTbI fohamMnHoBbIX peLienTopos (ALP)
(MpsiMas CTUMyNsALMS peLienTopoB AodamuHa).

3. PaspylieHne godammHa B CUHOMTUYECKON Lenu ¢
MOMOLLbH0 (hepMeHTa MOoHOaMuHokewaassl Tuna B (MAO-B):
npumeHsiioTcst MHrmouTopel MAO-B (ymeHbluatoT pacnag
pohammHa B CvHancax ¢ yBenuyeHnem obpaTHoro 3axsata
AoammHa HeiPOHOM).

4. PaspylueHne NeBofonsl 40 NPOXOXAEHUs remaro-
3HUedannyeckoro bapbepa (M3B) ¢ momowsto hepmeHTa
kaTexor-o-mMeTunTpaHcdepassl (KOMT): npUMEHSIIOTCS MHTW-
6uTopbl KOMT (npensTcTByOT METUMMPOBAHWIO NEBOAOMbI B
KENYAO4YHO-KMLLEYHOM TPaKTe 1 KPOBEHOCHOM pycrie, coxpa-
Hsis1 €6 BbICOKYHO KOHLIEHTpaLMIO 0 EPEHOCA B ONIOBHON MO3T,
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MPUMEHSIOTCS TONBKO COBMECTHO C JIEBOA0NAcoaep aLLuMu
npenapatamm).

5. MNpexaeBpeMeHHoe NpeBpalLeHme (Lekapbokeunmpo-
BaHe) NeBofomnb B A0haMyH Ha 3Tane 4o npoxoxaeHus ['Ob
nepuchbepuyeckor Aekapbokeunasoi (YTo AenaeT HEBO3MOX-
HbIM NonagaHne godaMuHa B MO3r 1 MPUBOANT K PAY Hexena-
TenbHbIX SBMEHWIA Ha neprepUn): MPUMEHSIOTCS MHTMOUTOPbI
nepudeprIeckoro iekapboKCUIMPOBaHHS TONMKO COBMECTHO
C copepaLyMy ieBagony npenaparamu.

6. Mpenapartbl, nofaBnsioLLye N30bITOYHYH XONMHEprYe-
CKYH aKTUBHOCTb: MPUMEHSIIOTCA XONUHONUTIKM (Npenaparsbl,
OnokvipytoLLme aLeTUnxonvH). Helpomeanarop aueTuxonvH
SBMSIETCS aHTaroHMCTOM AodhamuHa (BnokvpyeT ero Bbiae-
neHve, a Takke OkasbiBaeT AdeKTbl, NPOTUBONONOXHbIE
[JelicTBusM foamuHa).

7. Mpenapatbl, CHKalOLLME aKTUBHOCTb ryTamarepru-
YeCKOIi CMCTEMBbI, — aMaHTaauHbl. OHM CTUMYNMPYHOT CUHTE3
JodamuHa ¢ ero BbIAENEHMEM B CUHONTUYECKYHO LieMb U1
YrHETaKT 0OpaTHbIV 3aXBaT, a Takke 00nagatoT LEHTpanbHbIM
XOMMHOMUTUYECKUM [EACTBIEM.

B HacTosiLlee BpeMsi He CyLLeCTBYET eANHON CXEMbI
nevenns Br.

B eBponelickux cTpaHax GOMbLMHCTBO KIMHWLMCTOB
OPVEHTVPYIOTCS Ha pekoMeHaaLmMy No hapMakorornyeckomy
nevenuto BI, paspabotaHHble EBponeiickoi cheaepaumen
Hesponornyeckux obects (EFNS) n Eeponetickoit cexumeit
O6LuecTa fgvratenbHbIX pacctpoiicts (MDS-ES) 2013 ropa [8].

PekomeHaauuu 0xBaTbiBalOT KMOYEBLIE MOMEHTHI B
nedveHum BIT: neyeHve paHee He neveHHon b, neyexe Bl
Oe3 ABUraTenbHbIX OCMOXHEHUIA, NeYeHne OBuraTenbHbIX
OCNOXHeHW Bl u neyeHne HeaBUraTenbHbIX OCNIOXHEHNNA
B (mabn. 1-3).

PexomMeHzaLmm 0CHOBaHbI Ha NPUHLMNAX AOKa3aTerNbHOM
MeAVLIVHbI, B OCHOBE KOTOPOW NEXMUT NpoBepKa addeKTnB-
HOCTW 1 Ge30macHOCTU NEeYEBHBIX METOAWK B KIMHUYECKNX
uccnenoBanusx. OOLEenpuHATON ABNSIETCS PENTUHIOBast
cucTema OLIEHKI, YPOBHM [JOKa3aTeNbHOCTY pPe3yrkTaToB Hayy-
HbIX MCCreAoBaHN 0603Ha4aroTCs pumckvmi Lindppamu (1-1V),
YPOBHY A0Ka3aTENBHOCTU MPUHSATBLIX PEKOMEHAALWI ByKBaMu
natuHckoro andasuta (A, B, C, D). Mo mepe yeenuyeHus
3HAYEHMI YPOBEHb [10KA3aTENBbHOCTY CHINKAETCS.

Crparerus Tepanuu BO MHOrOM 3aBICHT OT 0COBEHHOCTEN
nauueHTa (Bospacrt), ctagun BonesHu, npeobnagatoLimx
CUMNTOMOB, OXWAeMbiX 3PEKTOB, COMYTCTBYIOLIMX 3a-
OoneBaHuii 1 xapakTepucTuk npenapara (3pdeKTMBHOCTb,
yAo6CTBO MPUMEHEHNS, HeXXenaTenbHble 3DdeKTbI, MPoTY-
BOMOKa3aHWsl NPX Hanuumu CoNyTCTBYOLLMX 3a60neBaHui,
LIeHOBast MONMTMKA).

YuntbiBas 70, YTO MHrMBUTOPLI Aekapbokcunasbl n
nHrmbutopsl KOMT He npumeHsitoTcs 6e3 nesogonsl, hapma-
Kornornyeckas Tepanst 6asupyeTcs Ha 5 OCHOBHbIX rpymnnax
npenapaTos: npenaparbl nesogonsl, AQP, uHrnbutopsl MAO-B,
a TaKKe XONMMHOMUTUKN 1 aMaHTaaVHbI.

IMprHUMNManbHoe 3Ha4eHe Npy BeiGope rpynmsl npena-
paToB UMeeT fBuraTerbHbIi AeduumuT 1 Bo3pacT BorbHoro.
TNioBoe cpencTBo U3 NekapCTBEHHBIX Py, PEKOMEHA0BAHHbIX
[Ans naumerTos ¢ bl gaHHoro BospacTa u TsikecTy BonesHu,
MOXET ObITb BbIOpaHO Ans Havana fneveHns. Tepanuio Heob-
XOLMMO HauMHaTb, Korfa 6onesHb 3aTpyaHsIET eXenHEBHYIO
aKTUBHOCTb /UMK OrpaHWYMBaET TPYAOBYHO AEATENBHOCTb
nauueHTa. HaunHatot neyexme ¢ nopbopa oaHoro npenapara
C TUTpaLmen 4o3bl 4O onTUMarbHO addhekTneHoi. Brnocnen-
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CTBWM NEPEXOAST Ha KOMOWMHMPOBaHHYK TEpanuto No Mepe
MpOorpeccupoBaHmst GONe3HN 1 HEAOCTATOYHOM APPEKTUBHO-
CTW MoHoTepanim [9].

Yepes HeckorbKo NeT y NoAaBnsoLLero 6onbLIMHCTBA
NMaLMEeHTOB Pa3BMBAIOTCS ABUraTenbHble ocroxHeHus brl:
konebanus adpdexta (MOTOPHbIE riyKTyaLmm) 1 U3BbLITOYHbIE
OBKEHUS (OMCKVUHE3NM). OTO NPEUMYLLECTBEHHO CBA3aHO
C HeYKIOHHOW AereHepaLmeil HUrpocTpranbHbIX HEAPOHOB
1 NoBOYHBIMK SdpcpexTamu JoamUHEPrUHECKON Tepaniu.

C kaxablM rofoM npuéma neBofomnbl PacnpoCTpaHEH-
HOCTb MOTOPHbIX (PrIyKTYaLWii YBENMYNBAETCS B CPEOHEM Ha
10% (O. C. JleBuH, 2006; F Stocchi et al., 2010).

/ccnenoBanus no paspaboTke HOBbIX MOLXOAOB K Jieve-
HYIO 11 HOBBIX JTEKapPCTBEHHbIX MPenapaToB He NpeKpaLLakTcs
11 B HacTosILLiEe BPEMS.

AKTUBHO MCCNEOyTCS pasniiHble hOpMbl NEBOAONMBI.
PaspabotaHa HoBas MHransLyoHHas chopma nesoaomnbI-kapou-
ponbl CVT-301 ans HeMeaneHHOro KynupoBaHusl CUMMTOMOB
«BbIKIto4eHMs» [10], kKoTOpas OTINYaAETCS XOPOLLEN NepeHo-
CUMOCTBbHO 11 OTCYTCTBUEM HEraTVBHBIX 3dhhEKTOB CO CTOPOHI
KapayoBacKyNsApHON 1 AbIXaTeNbHON CUCTEM.

3aKoH4eHa 2a CTagms KIMHUYECKOro NCCrnefoBaHus
NDO0612, B KOTOPOM UCTMONBL30BANOCH HEMPepbIBHOE 8-4acoBoe
MOOKOXHOE BBEAEHVE NEeBOAOMbI-kapbuaonbl vepes nommy [11].
lMoakoxHOe BBEAEHME NEBORONbI-kapbuaonsl obecneumBaeT
fonee NOCTOSHHYIO KOHLEHTpaLMio npenapata 1 NpuBoaUT
K CHWXEHWIO BbID2XXEHHOCTW NEKapCTBEHHbIX AUCKUHE3NN
1 MOTOPHbIX CPIYKTYaLWiA, @ TaKKe 3HAYUTENBHO YydllaeT
Ka4eCTBO CHa MaLMEHTOB.

3akoHumnock 1ccnegosanue npenapata IPX066 (nesomo-
na-kapbuaona nocTeneHHOro BbICBOOOXAEHMS) Y MaLMEHTOB
C pasBEpHyTbIMU cTagusmmn BI1, nMetowyMn BelpaXeHHble
nekapcTBeHHbIe AnckuHesun [12]. Mpenapart ynyJluaet asura-
TEbHYI0 aKTUBHOCTb, YMEHBLLIAET BPEMS «BbIKIOHEHUS» NPK
OTCYTCTBWW HApaCTaHUs AUCKIHE3NM.

[NpopomkatoTes nccresoBaHms Mo NPUMEHEHNIO UHTECTH-
HarbHOro rensi nesogonbl-kapbugonsl npu BI1, a Takke kop-
PeKLMM OCHOBHBIX MPUYMH NpepbIBaHNS NOAOBHOrO NneveHus
(MpoBnembl Mo yxomy 3a NOMMO W MOCTOSHHAS 3aBUCUMOCTb
OT ApYrUX MtoAei; He3HaUUTENbHBIN APEKT UM €ro HemocTo-
SHCTBO; HeXenarenbHble P MEKTbI; pasBUTVE 4EMEHLIN UM
MOBELEHYECKVX paccTpoicTB) [13].

[puMeHeHne TEXHOMOrMM MUHK-NOMMbI NPY BBEAEHUM
anomopcuHa no3BonseT aEKTUBHO YMEHBLUINTL YacToTy
1 NPOAOIKUTENBHOCTL MEPUOAOB «BbIKIOYEHUs». Henpe-
PbIBHAst MHY31st NO3BONSET NaumeHTam ¢ bl octaBaTbes B
COCTOSIHIM «BKITHOHEHMS» 1 NOAAEPKMBATD PYHKLIMOHAMBHYHO
HesaBwcumocTb [14,15].

PaspabotaHa cybnuHreanbHas ¢opma ¢ anomopgom
(APL-130277) B BMae pacTBOpPMMON MNEHKW-Nonockm [16].
APL-130277 ygobeH B MCMONb30BaHWW, €r0 BO3MOXHO
MOBTOPHO NPUMEHSTH NMPY 3MM30aX BHE3AMHOTO «BbIKMHOYE-
Hus». OTMeYaEeTCs, YTO KOHLEHTPaLMs anoMopdmHa B KpOBM
conocTaByuMa npu cyOnMHrBanbHON 1 MOAKOXHO opmax
BBEAEHMS, HO NPOAOMKUTENBHOCTb AECTBIS CYONMHIBaNbHOM
hopMbl 60rbLLIE, @ KONMYECTBO MOBOUHBIX IGPEKTOB MEHBLLE.

OyeHb NepCrekTVBHLIM SBMSIETCS UCCIIEA0BaHME Sdek-
TUBHOCTY @rOHWUCTOB CEPOTOHWHOBbIX PELIENTOPOB Kak HOBOE
HanpaBneH1e MeAUKaMEHTO3HO KOPPEKLIM NTeBOONa-MHAY-
LiMpOBaHHbIX AVNCKHE3WIA. MpumeHeHne aroHncTo 5-HT1A- 1
5-HT1B-peLienTopoB B 3KCNEPUMEHTE Ha XMBOTHLIX MPUBOAUT
K 3HAYUTENBHOMY CHVXXEHUIO NEBOAONA-MHAYLIMPOBaHHbIX
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Tabnuua 1. MpakTuyeckue pekoMeHAALMM MO NEYEHUI0 PAaHHEN CTaauK paHee He
neyeHHon BIM (EFNS2013)

Bb160op npenapata 3aBUCUT OT €ro BUAHNA Ha YnyHLUeHne ABUraTeNbHbIX PacCTPOMCTB

(nyuwe c neBoAoNoON) C Y4ETOM pUCKa Pa3BUTUA ABUraTENbHBLIX OCNIOKHEHNN

(4awe BCTpeyaloTca y MOMNoAbIX NauUeHToB, otaanstotca npuémom AZIP) u
NCUXOHEBPOIIOrN4ECKNX OCNOXHEHMIA (Gonee pacnpocTpaHeHb! Y NOXUIbIX NALMEHTOB U GONbHBIX
C KOrHUTUBHLIM CHU)KEHUEM, Yallie BO3HMKatoT npu npuéme AfIP)

Bo3MOXHbI CrieaytoLLe BapuaHTbl IEYEHNS:

- uHMbuTop MAO-B (cenernnuH, pasariniH) (ypoBeHb A) — oparbHbiii Ui TPaHCAEPManbHbIA aroHUCT
nodamuHa;

- AP (npamunekcon, Nupubeaun, pon HAPON W POTUIOTUH) (ypoBeHb A). HauanbHoe nedenme ¢ AP

MOXET GbITb PEKOMEHOOBAHO ANIs MONObIX NaLMEHTOB (ypoBeHb D). Mpoun3BoaHbIE CNOPbIHLM He
peKkoMeHAyeTCA 1CMonb30BaTh B KA4ECTBE NEPBOI M1HIM Tepanin 13-3a pucka nbpO3HbIX peakLiyii;

— neBofona sensetcs Hanbonee achdeKTUBHBIM CUMNTOMATUYECKUM MpenapaTtoM (ypoBeHb A).
lMpenaparbl ¢ KOHTPONMPYeMbIM BbICBOOOXAEHNEM Ui AobaBMEHIEe 3HTaKaNoHa He AhdeKTUBHbI
QNS 3a7ePXKV [ABUraTeNbHbIX OCTIOKHEHMIA (YpoBeHb A);

— aMaHTafuHbl U aHTUXONUHEPruyeckne npenaparbl (yposeHb B).

Tabnuua 2. MpakTuyeckue pekomMeHaaLmMmM No KOPPEKLMW NEPBOHAYATLHOM Tepanum
y 6onbHbIX 6e3 aBuraternbHbIX ocnoxHeHun (EFNS2013)

MauueHTk! He NpUHUMaKOT noq)aMMHepruqecme npenaparbl.

Ecnu nauveHT npunmmaet uHrubutop MAO-B, aHTUXONMHEPreTVK, aMaHTaavH Unn Ux KoMBuHaLmK,
B AanbHelilLeM, BO3MOXHO, Npuaétcs fobasuTb nesogony unu ALIP (yposehb D).

MauueHTb! NPUHUMaKOT AOd)aMMHepWI‘IecKMe npenapartbl.

Mpn npuéme ALIP: yBenuyerme [oabl (yposeHb D); nepekniodeHue mexay npenapatamu AP
(ypoBeHb C); pobasneHve nesofons! (yposeHb D).

IMpu npréme nesoponbI: yBenuyeHie [o3bl (yposeHsb D); aobasnerve npenapata AP (yposeHb D);
nobasneHme npenapata nHrubuTopa COMT (yposeHb D).

MauueHTb! ¢ BbIpaXeHHbIM TPEMOPOM.

Ecnu 3HaumTenNbHbI TPEMOP COXPAHSIETCS: aHTUXONMHAPTYECKUE Npenapats (ypoBeHb D);
KnosanvH (ypoBeHb B); beta-Briokatops! (nponpaHornon); rybokas CTUMyNsums Moara.

[LMCKUHE3WIA, 3aKOHYMIOCh ABOWHOE Crienoe, paHaoMM3Npo-
BaHHOe, Nnaueb0 KOHTPONMPYeMOoe VCCneaoBaHue anTonpa-
3uHa, aroHucta 5-HT1A/B-peuentopos, y naumeHTos ¢ bl
[17]. TonyyeHs! foCTOBEPHbIE pesynbTaTbl 60bLUEro BIMSHIS
3NTOMpa3iHa Ha AMCKMHE3NO MUKa A03bl MO CPABHEHWIO C
rpynnoi nnave6o.

3aKoHuMNMCh ABa KPYMHbIX MHOTOHALWOHAMBHBIX, MHO-
TOLIEHTPOBbIX, ABOVHbIX CrenbIX, Nnauebo KOHTPonMpyembix
B napannensHsIx rpynnax nccneposanus (BIPARK | w 1) ad-
(heKTMBHOCTW HOBOrO MHMMGUTOpa KOMT onukanoHa (B fose
25 mr, 50 Mr v nnawe60) y naumreHToB, Nony4aroLLmMx IeBoaony,
C ABuratenbHbIMU OCrokHeHnaMKU npu Bl [18]. Pesynbratbl:
onmKanoH B 4o3e 50 Mr 1 pa3 B CyTkV 3HAYUTENBHO yMEHbLLIAET
[BUraTeNbHbIe OCAOKHEHWS y naumeHToB ¢ BI.

Ha akcnepumeHTanbHon Mofenu napkuHCoHm3ma y obe-
3bsH YCTaHOBIEHA CNIOCOBHOCTL HEpOTpodI4ecKoro haktopa
PYM50028, dhopma ans opasnbHoro npuéma, Mogmemrumposathb
TeYeHe NapKUHCOHN3MA, a Takke yryJLlaTb OTBET Ha NPUEM
npenaparos nesogonbi [19].

OTKpbITO HOBOE COeAuHeHne — 3,5-andeHnnnupason
(anle138b), BLIGOPO4HO HIMBMPYHOLLIEE arperaLvto O-CHHYKMe-
uHa [20]. B nccnenosany y MbllLielt ¢ TPaHCTEHHOM MOLENTbIO
NapK1HCOHM3Ma 3TO COEAVHEHNE YMEHBLLANO BbIPaKEHHOCTb
[BYraTenbHbIX PACCTPOICTB M OTAANAMO BPEMS VX NOSBIEHNS,
YTO NEePCMeKTUBHO ANns pa3paboTki yH1BEpCanbHbIX METOLOB
naToreHeTUHeCKo Tepanuu HelpoaereHepaTVBHbIX 3abornesa-
HUIA, CBA3aHHBIX C NATONOMYECKM HAKOMMEHWEM B HEipOHaxX
KOHGhOPMALWOHHO M3MEHEHHBIX DENKOB.

ViccnenoBaHue BMMSHWS KOPOTKNX UHTEPGEPUPYIOLLIMX
PHK (siRNA), cTepeoTakciyecki AOCTaBnSEMbIX B CTPUATYM B
COCTaBe yrnepoaHbIX HAHOTPYBOK, Ha MOLENW NapKNHCOHN3MA
Y KpbIC NOKa3ano 3Ha4WTENbHbIM TepaneBTUYeckuin apdekT
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Tabnuua 3. MpakTuyeckme pekoMeHAaLNM NO NEYEHUIO ABUraTENbHBIX OCIIOXHEHUI
npu BN (EFNS2013)

[BuratenbHble chnioKTyaLmmn

DeHOMEH V3HaLLMBaHNS (aKMHE3NS KOHLIA A03bl, NPefCKasyeMblil (DEHOMEH BKITIOHEHNS-BbIKIIOHEHNS):

— KOppeKUMs A03bl EBOAONI: PErynpoBKa YacTOTbl J03MPOBAHNS MOXET YMEHbLUUTL (heHOMEH
13HawumBaHus (ypoBeHb D);

— pobasnere COMT v MAO-B MHIMBMTOPOB: HET Hikakux pekoMeHAaLMiA, kakol npenapar cneayet
Ha3Ha4Tb NepBbIM — 0BbIHO BPEMS BbIKIIOYEHIS yMeHblUaeTcs Ha 1-1,5 u/cyT. EanHcTBEHHOE
npsIMOe CpaBHEHME (YpoBeHb A) MoKasaro, YTO HET HIKaKOI pasHuLIbl MEXY SHTaKanoHoM 1
pasarvniHom. TomkanoH, Xots v Gonee addeKTUBEH, YeM SHTaKamMOH, SBNSETCS renaToTOKCUYHBIM 1
PeKOMeHAyeTCs, ToNbko eCcr Apyrvie Npenapathl He 3h(eKTUBHbI;

— nobasnerne ALIP. K Tepaniv nepBoii MHUM OTHOCSTCS Mpenapatbl — He MPOW3BOAHBIE CrIOPbIHBY.
AP ymeHbLLAIOT Bpems BbIKNIO4EHs. He 0avH npenapar He Aokasan NpeBoCXOACTBa, MOXET ObiTb
atbdekTnBHa 3ameHa opHoro A[IP Ha apyroii (ypoBeHb B/C);

— npenapartbl nesoaomnsl CR: MOryT yMeHbLUIMTL (heHOMEH M3HaLLMBaHUS (YpoBeHb C) 1 HOYHYHO
aKnHesnto (ypoeeHb D);

—  [ONOMHUTENbHbIA NPUEM aMaHTaAMHOB UM aHTUXONMHEPTYECKUX CPeaCTB (y Gonee MonoabIx
NaLMeHTOB) MOXET YNyYLLIMTb CUMNTOMbI (YpoBeHb D).

Tsxénble ABUraTenbHbIe IOKTyaLmm

— MOAKOXHOE BBEAEHMe anoMopcHa B BUAE WHXeKTopa (ypoBeHb A) Ui nomnbl (yposeHs C);
— 3HTeparnbHOe BBeaeHMe NeBOaONbI/Kapbraonb! B BUAE SHTEPANbHOTO rens Yepes racTpocToMy
(ypoBeHb C).

Henpenckasyemble nepuoab! (BKMOHEHUsI-BLIKIIOYEHMS)

- athdpekTnBHA rnyboKas CTUMYNALMS rUnoTanamMmyeckoro sapa (ypoeHb A);

— pomkHa 6biTb athpeKTUBHA CTpaTerusi, onucaHHas Anst KOpPEKLMM AMCKUHE3NM 1 peHoMeHa
13HaLLMBaHus (ypoBeHb D);

—  Npv 3apepxKe neproaa BITKHEHNS ADEKTUBHBI AncrepcHble GopMbl NEBOAOMbI U MOAKOXHOE
BBEZeHVe anoMmopduHa (yposeHb C);

— MpWéMm NeBodonbI HaToLLak — 3a 1 yac o nm nocne enbl (ypoeeHs D).

[LnckuHe3um

—  CHUXeHVe A03bl NEBOAONbI MPY PUCKe YBENWUYEHNS NEPUOAOB BbIKIIOYEHMS, KOTOPbIE MOTYT BbiTb
KOMMEHCVPOBaHbI 3a CHET YBEMMYeHs konnyecTsa Ao3 v aobasnerns A[IP (yposeHs C);

— OTMeHa Mnu yMeHblUeHwe [o3bl npenapatos uHrbutopos MAO-B nnn KOMT (yposeHb D) npu pucke
YBEMNM4EHNS NEePUOAOB BbIKIIOHEHMS;

— pobaBneHre npenapatos amaHTaauHa (ypoeHb A) (200-400 mr/cyT);

- poBaBneHue aTnn4HbIX aHTUNCUXOTUYECKIX NpenapaToB Krio3anuHa (yposeHb C) uni kBeTnanuHa
(ypoBeHb C). Mpuém KknosanuHa cesi3aH ¢ NoTeHUMarbHO CepbE3HBIMU HeBraronpuUsiTHEIMI SIBREHUAMIA
(arpaHynouuToa, MruokapauT) (ypoBeHb D);

—  HenpepbIBHOE NOAKOXHOE BBE/EH!E anomMopdiiHa No3BONSIET CHU3NTL 03y NEBOAONbI (ypoBeHb C);

— 3HTeparnbHOe BBEAEHME NeBOAOMbI (YpoBeHb C).

npoTWB aHTuanonTo3Horo reHa BCL2 [21]. Pesynerathl fe-
MOHCTPUPYIOT BO3MOXHOCTM HOBOTO MOKOMEHWs NpenapaTos
B JIEYEHUM HEBPOOMMYECKNX 3aboneBaHuii C MOMOLLbH TO-
YEYHOTO «BbIKITIOYEHMS» FEHOB-MULLIEHE nocpeacTBoM SIRNA.

[Mpu pauroHanbHOM WUCMOMNb30BaHWM CyLLECTBYOLIAs
cUMNTOMaTUYeckast Tepanus MOXeT B AOCTAaTOMHON Mepe
KOMMEHCHPOBATL IN3NHECKYHO aKTUBHOCTb 1 Ka4ECTBO XKU3HN
nauueHToB ¢ BI, a Taioke NpubnnanTb 1X NPOAOIMKMTENBHOCTL
XU3HU K CpeaHer B Momynsium.

Kak npaBuno, 6ombLIMHCTBO YAaUHbIX SKCNEPUMEHTanb-
HbIX paboT no neyermio Bl B HacTosLLee Bpems npenmMyLLe-
CTBEHHO OCHOBBLIBAKOTCS HA ONTUMM3aLMN NpUEMa 1 crocoba
[0CTaBKY CYLLIECTBYHOLLIETO NS CUMMTOMATUYECKOrO NTeYeHNst
npenaparta. lNovck peBOMOLMOHHO HOBbIX TEKaPCTBEHHBIX MO-
neKyr, cnocoBHbIX OCTaHABNMBATH UK XOTS Obl 3a4epuBaTh
nporpeccvpoBanme B, k coxaneHmto, noka He MPUHEC pesyrb-
Tara v ABMSETCS BaXHEMLLeN TeKyLLen 3afadeit HeBpOnoruu.

BbiBOAbI

1. CyLLecTBytOLLME B HAcTosILLEe Bpems nevelbHble Tak-
THKM B (hapmakonoriyeckon Tepaniv BI1, HecMoTps Ha To,
4TO SIBMSIOTCA JOCTATOYHO YCMELIHBIMIA B HUBENMMPOBaHUM
nposiBreHuin 3abonesaHus, He OCTaHaBMMBAIOT BONe3HU 1
SBMSIHOTCS, NO CYTW, CUMMTOMATUYECKVM JIEHEHUEM.

2. Bce ycneLuHble KnnHndeckvie pa3paboTki — 3aTo nosierne-
HME HOBbIX JTEKAPCTBEHHBIX MPEMNAPaTOB, OTHOCALLMXCS K Fpyn-
nam cuMnToMatiyeckol Tepanum Bl ¢ nyywmm npodunem
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O1OOCTYMHOCTM 1 NEPEHOCMOCTH, UK 3Ke 3TO ONTUMM3aLUs
pexuma [o3npoBaHust uunm cnocoba AOCTaBKM CyLIECTBYHO-
LLUMX 47151 CYMMTOMATUYECKOI Tepaniv CpeacTB.

3. CpeacTs 4ns natoreHeTMYeCKor Tepanuu bI, kotopble
UMeroT ybeanTenbHylo [okasatenbHylo 6asy, B HacTosiee
Bpems HeT. [poBoaMTCS psif KMMHUYECKUX UCCNeaoBaHuii
BELLIECTB, KOTOPbIE, BO3MOXHO, BO3AENCTBYS HA NATOreHeTUYe-
CKVe MexaHu3Mbl pa3suTus BI, nomoryT B AanbHeiLweM ecrm
HE OCTaHOBUTb, TO XOTs1 Obl 3aMENTb TEYeHME 3a60rneBaHus.

4. Tlovck BeLwecTB, OKa3blBaLLMX HEMPONPOTEKTOPHOE
BIUSHUE U 3aMeANSoLMX NporpeccupoBanne 6onesHu,
ABMSAETCS BaXHEMNLLEN 3aa4eil COBPEMEHHON HEBPOMOMUN.
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Over the past decade the number of publications, that contain different aspects of chemistry and use of triazoles and tetrazoles
have been doubled and continues to grow. Publications of recent years show that heterocycles with 1,2,3,4-teterazoles
and 1,2,4-triazoles are biologically active compounds with a broad spectrum of action. This fact indicates the interest to
these compounds as potential objects of modern pharmaceutical market, namely to those compounds which contain both
heterocycles.

Purpose - synthesis and establishment of physical-chemical properties of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-amines and 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines.
Materials and methods. The melting point has been determined by capillary method. The elemental composition of compounds
has been set with the help of elemental analyzer Elementar Vario L cube (CHNS). 'H NMR spectra of obtained compounds has
been set with the help of Varian Mercury VX-200, solvent — DMSO-d6, internal standart — Tetramethylsilane. Chromatography-
mass spectrometry studies have been conducted on gas-liquid chromatograph Agilent 1260 Infinity HPLC equipped with a mass
spectrometer Agilent 6120.

5-(1H-Tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-thioles were used as starting materials for 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-
1,2,4-triazole-3-ylthio)pyridin-3-amines. Synthesis of the compounds was carried out in @ medium of propyl alcohol in the presence
of 5-amino-2-chloropyridine. 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines
were obtained reacting 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines with the appropriate aldehydes
(acetaldehyde, m-anisaldehyde, 2-hydroxybenzaldehyde, 3-fluorobenzaldehyde, 4-fluorobenzaldehyde, 4-diethylaminobenzaldehyd,
hydroxynaphthalene) in the acetic acid medium.

Results. 11 New compounds, which have not been described previously, were obtained during the synthetic studies.
The computer prediction was performed using PASS online service, it was found that the synthesized 6-(5-(1H-tetrazole-1-
ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines and 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-
(alk,ar,heter)ylmethanimines are low-toxic compounds and exhibit a wide range of biological actions, which corresponds to literature
data.

Conclusions. The results of our work have confirmed the structure of the synthesized compounds, which indicates the possibility
of their further use in biological studies.

CuHre3s i ¢pisnko-ximiuHi BAacTuBoCTi 6-(5-(1H-TeTpa3on-1-inmeTnA)-4-R-1,2,4-1pia3on-3-iATio)
nipnauH-3-amitie Ta 6-((5-(1H-tretpa3ono-1-in)metunen-4-R-1,2,4-tpiason-3-iatio)nipuanH-3-in)-
(ank,ap,retep)inmeTtaHimiHiB

10. C. Tynina, A. . KannaayweHko

3a ocTaHHi fecaTb POKIB KinbKicTb NybnikaLlii, Lo MICTATb pi3Hi acnekTu XiMii Ta BUKOpUCTaHHS Tpia3onis i TeTpasonis, Noagoinack
i npopoBxye 3binblwyBatuck. Mybnikauii caigyath, LWo retepoumnknmn 3 sapamn 1,2,3,4-Tetpasony Ta 1,2,4-Tpiasony Aosoni go-
6pe 3apekomeHayBanu cebe sik BionoriYHO akTUBHI CMOMyKK 3 LIMPOKUM criekTpoMm fji. Lien dakT Bkasye Ha iHTepec 4O Cronyk,
LU0 MICTSTb 0BKaBa reTepoLMKIK, SIK 40 NOTEHLIHMX 06’€KTiB Cy4acHOro hapMaLEBTUYHOTO PUHKY.

Meta po6oTu — LinecnpsmMoBaHui CHTE3 | BCTAHOBNEHHS (i3nKO-XiMiYHWMX BnactmueocTen 6-(5-(1H-teTpason-1-inmetun)-4-
R-1,2,4-Tpia3on-3-inTio)nipugunH-3-aminis Ta 6-((5-(1H-teTpasono-1-in)metunen-4-R-1,2,4-tpiazon-3-intio)nipuamnn-3-in)-(ank,
ap,reTep)inMeTaHiMiHIB.

Matepianu Ta meToau. Temnepatypy nnaBneHHs BUSHAUMNW kaninsapHum cnocobom Ha npunagi MTM (M). EnemeHTHWiA cknag
CronyK BCTAHOBWIN Ha enemMeHTHOMY aHanizatopi Elementar Vario EL cube (CHNS). 'H AMP-cnekTtpu crionyk 3anvcani 3a gono-
moroto crektpometpa Varian Mercury VX-200. Xpomato-mac-crekTpanbHi JOCHiMKEHHS 3IMCHUIM Ha ra3opiauHHOMY Xxpomatorpadi
Agilent 1260 Infinity HPLC 3 obnagHaHum mac-cnektpomeTpom Agilent 6120.

[ns otpumanHs 6-(5-(1H-teTpason-1-inmeTtun)-4-R-1,2,4-tpiason-3-inTio)nipuanH-3-amiHiB sk BUXigHI PE4OBUHU BUKOpUCTANN
5-(1H-tetpason-1-inmetun)-4-R-1,2,4-tpiason-3-Tionu. CuHTE3 Cnonyk 3ailicHEHMIA B CEPEaOBMLL NPOMINOBOrO CNIUPTY Y NMPUCYTHOCTI
5-amiHo-2-xnopnipuanHy. 6-((5-(1H-tetpasono-1-in)metunen-4-R-1,2,4-tpiason-3-intio)nipnans-3-in)-(ank,ap,retep)inMeTaHimiHm
oTpumaHi B3aemogieto 6-(5-(1H-TeTpason-1-inmetun)-4-R-1,2,4-Tpiason-3-inTio)nipuamH-3-amiHis i3 BignosigHUMYU anbaerigamu
(aueTanbperigom, M-aHicoBuM anbaerigom, 2-kapbokcubeHsanbaerigom, 3-propbensansaerigom, 4-propbeHsanbaerigom,
JieTunamiHobeH3anbaeriaom, rigpokcuHadTaniHom) y cepeaoBuLLi aLeTaTHOI KUCnoTu.
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Problems of pharmacy

Pesynitatu. Iig Yac CUHTETUYHUX SOCHiMKEHb OTpUMaHO 11 HOBWX CMOMYK, L0 HE onucaHi paHiwe. i Yac KoMm'oTepHOTO Mpo-
rHO3yBaHHS1, KOTPE BUKOHYBanu 3a JOMOMOrO0 OHManH-cepaicy PASS, Boanock BCTaHOBMTY, WO CUHTE30BaHi 6-(5-(1H-TeTpason-
1-inmeTtun)-4-R-1,2,4-tpia3on-3-intio)nipuann-3-amitn ta 6-((5-(1H-Tetpasono-1-in)metnnex-4-R-1,2,4-tpiason-3-intio)
nipuamnH-3-in)-(ank,ap,reTep)inMeTaHiMiHN Hanexatb 40 ManoTOKCUYHIUX CMONYK i NPOSIBISIOTL LWMPOKWA cnekTp GionorivHoi i,
LLIO, CBOEIO Yeproto, BiANOBIJae HayKOBUM JliTepaTypHUM JaHUM.

BucHoBku. Pesynbtatit poboTu NigTBEpAXYOTb CTPYKTYPY CHHTE30BAHWX CMOMYK, LLLO CBIAYMTb NMPO MOXIMBICTL Hagani 3acToco-
ByBaTy iX y 6iONOriYHMX SOCTIMKEHHSIX.

CuHTE3 U PU3NKO-XUMHUUECKUe cBOKCTBA 6-(5-(1H-TeTpa3on-1-unmeTtun)-4-R-1,2,4-Tpuason-
3-UATHO)NUPUAUH-3-aMUHOB U 6-((5-(1H-TeTpa3ono-1-un)metuaeH-4-R-1,2,4-1pua3on-3-UATuo)
NUPUAUH-3-UA)-(anK,ap,retep)uAmeTaHUMUHOB

10. C. TyanHa, A. . KanhayweHko

3a nocnegHve JecaTb NET KOnNMYecTBO Nyonvkaumin, cogepallnx pasnnyHble acnekTbl XMMUM U UCMONb30BaHNS TPUA3omnoB U
TETPa3oIIoB, YABOMUIIOCH M NPOAOITKAET yBENnUMBaThLCS. [y6rmkaLmm nokasbiBatoT, YTo reTepouykibl ¢ sapamu 1,2,4-Tpuasona v
1,2,3,4-TeTepasona JOCTaTOYHO XOPOLLIO 3apeKoMeHa0BanM cebsi kak GUONOMYECKM aKTUBHBIE COEAVNHEHNS C LUMPOKIM CMIEKTPOM
JencTBIS. ITOT (haKT CBUAETENLCTBYET 06 MHTEPECE K COEAMHEHNSIM, KOTOPbIE COAepXaT 06a reTepoLykna, kak k NoTeHUManbHLIM
06beKTaM COBPEMEHHOTO hapMaLIeBTUYECKOTO PhIHKA.

Lienb paboTbl — HanpaBneHHbI CUHTE3 U YCTaHOBNEHME PU3NKO-XUMIUYECKNX CBOCTB 6-(5-(1H-TeTpason-1-unmvetun)-4-R-1,2,4-
TpUa3on-3-UnTno)MMpuanH-3-amuHoB 1 6-((5-(1H-Tetpasono-1-un)metuner-4-R-1,2,4-tpnason-3-unto)nmpuanH-3-un)-(ank,ap,-
retep)MnMeTaH1M1HOB.

Matepuansi u MeTogbl. TemnepaTtypy nnaBneHUs ONpPenenunmn KanumnspHelM cnocobom Ha npubope MTM (M). SnemeHTHBbIN
COCTaB COEAMHEHMIA YCTAHOBWMN Ha areMeHTHOM aHanusatope Elementar Vario EL cube (CHNS). 'H AMP-criekTpbl coeamnHeHuii
3anucanu ¢ nomolpto cnektpometpa Varian Mercury VX-200. XpomaTto-macc-cnekTparbHble UCCRNEea0oBaHNS NPOBENN Ha raso-
xupgkocTHoM xpomarorpade Agilent 1260 Infi nity HPLC ¢ o6opynoBaHHbIM Macc-cnektpomeTtpom Agilent 6120. [ns nonyyexuns
6-(5-(1H-TeTpason-1-unmetun)-4-R-1,2,4-1pnason-3-untmo)iMpuamnH-3-aMMHOB B Ka4eCTBe MCXOAHbLIX BELLECTB MCMONb30Banm
5-(1H-tetpason-1-unmetun)-4-R-1,2,4-tpnason-3-tnonel. CUHTE3 COEANHEHWII MPOBOAUIN B CPEAE NPOMMUIOBOrO CrMpTa B Npw-
CYTCTBUM 5-aMUHO-2-XnopnupuanHa.

6-((5-(1H-TeTpasono-1-un)metunen-4-R-1,2,4-Tpnason-3-Untvo)IMpuamnH-3-un)-(ank,ap,retep MnMeTaHNMUHbI NoNyYeHb! B3anmo-
peincreuem 6-(5-(1H-tetpason-1-unmetn)-4-R-1,2,4-tpnason-3-untmo)nMpuamnH-3-aM1HOB C COOTBETCTBYHOLLMMU arnbaervaammu
(auetanbaernaom, M-aHUCOBLIM anbaernaoMm, 2-kapbokembensanbaernaom, 3-htopbeHsansaernaom, 4-propbeHsanbaernaom,
AM3TUNaMUHOOEH3anbAEraoM, MMAPOKCUHatTanMHOM) B CpeAe aLeTaTHON KUCMOTI.

Pesynkratbl. Bo Bpems CUHTETUYECKWX UCCREnoBaHMIA Momy4eHo 11 HOBbIX COEAMHEHWIA, KOTOpblE He OnucaHbl paHee. B xone
KOMMbIOTEPHOTO MPOrHO3MPOBAHWS!, KOTOPOE BBINOMHSANM C MOMOLLBIO OHMaiH-ceparca PASS, yaanoch yCTaHOBUTb, YTO CUHTE3N-
poBaHHble 6-(5-(1H-TeTpason-1-unmetun)-4-R-1,2,4-tpuason-3-untio)nmpuanH-3-amuHel 1 6-((5-(1H-Tetpasono-1-un)meTnnen-4-
R-1,2,4-Tpnason-3-1untuo)nupuamnH-3-un)-(ank,ap,retep )AnMeTaHMMUHb! OTHOCATCS K ManoTOKCUYHBIM COEANHEHUSIM W NPOSIBASIKOT
LUMPOKMIA CNEKTP G1ONOrMYECKOro AECTBUS, YTO, B CBOKO 04epefb, COOTBETCTBYET HayUYHbIM INTEPATYPHLIM JaHHbIM.

BbiBoabl. PesyanaTu paGOTbI noATBEPXOA0T CTPYKTYPY CUHTE3NPOBAHHbIX COEANHEHWIA, YTO CBMOETENbCTBYET O BO3SMOXHOCTU
B JanbHewem NPUMEHATL UX B GMONOMNYECKIX UCCTIESOBAHMSIX.

(alk,ar,heter)ylmethanimine and the determination of physical
and chemical properties of synthesized compounds.

Introduction

Creating of new drugs is an important task of nowadays
pharmacy and medicine. Foreign drugs are more expensive

than domestic ones. That is why search of new domestic
biologically active compounds is actual.

During the past decade the number of publications that
contain different aspects of triazoles and tetrazoles have
been doubled and continues to grow. Literature sources
over the last few years [1-7] show that compounds contain-
ing 1,2,4-triazole and 1,2,3,4-teterazole nucleus establish
highly biological activity and broad spectrum of action. This
fact indicates the interest for these compounds as potential
objects of modern pharmaceutical market.

The purpose of the work

The synthesis of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-amines and 6-((5-(1H-tetra-
zole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-

3anopoxckuii MeguumMHekui xypHan. — 2017. - T. 19, Ne 1(100)

Materials and methods

Physical-chemical properties of the synthesized compounds
have been investigated according to the methods described
in the State Pharmacopeia of Ukraine [8,9]. The melting
point has been determined by capillary method (2.2.14).
The elemental composition of compounds has been set
with the help of elemental analyzer Elementar Vario EL
cube (CHNS) (standard — Sulfonamide). 'H NMR spectra of
obtained compounds has been set with the help of Varian
Mercury VX-200 (1H, 200 MHz), solvent— DMSO-d6, internal
standart — Tetramethylsilane (TMS). Chromatography-mass
spectrometry studies have been conducted on gas-liquid
chromatograph Agilent 1260 Infinity HPLC equipped with a
mass spectrometer Agilent 6120 (in electrospray ionization
(ESI)) [10,11].

KntoueBble croBa:
1,2,4-Tpra3on,
1H-teTpason,
CHHTES,
bU3MKO-XxMMUYEcKne
CBOMCTBA.

3anopoXxckui
MeAULMHCKHUIA
)KypHaa. - 2017. -
T. 19, Ne 1(100). -
C.100-104
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Table 1. Physical-chemical properties of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-amines (3—4)

I \
\

s\/"”‘

R
Com- R Mp, °C Empirical Yield, %
pound formula
3 phenyl >250 C,H.NS 72
4 metyl >250 C H.NS 95

Table 2. The results of elemental composition determination of 6-(5-(1H-tetrazole-1-

ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines (3, 4)

Com- Found, % Calculated, %

pound
H N S c H N S

3 51.29 3.75 35.85 9.11 51.27 3.73 35.88 9.12
4 41.54 3.82 43.60 11.04 41.51 3.83 43.57 11.08

Table 3. NMR spectra of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-amines (3, 4)

Com- NMR (8, ppm, TMS)
pound

3 499(2H,s CH,), 6.72 (2H, s, NH,); 6.94-7.41 (3H, m, C.H,); 7.38-7.62 (4H, m, C H,);
9.45(1H, s, N,CH)

4 343(3H,s,CH,); 4.89 (2H, s, CH,); 6.72 (2H, s, NH,) 7.05-7.51 (3H, m, CH,);
9.45(1H, s, N,CH)

N L =
a \
N)\SH f\ll)\s/@iNH
R 3,4

R =CH,, C.H,

Fig. 1. Scheme of synthesis of 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-

3-amines.
/ll\l’N 9 'N
K()\/@, CHCOOH K()\@fN—C—R
34

R =CH,CH, R,=CH3,CH,F-3, CH,F-4, CGHAOCH3-3,

3776 5
C,H,CO0H-2, C;H,N(CH,),-4, C, H,OH-2

372

Fig. 2. Scheme of synthesis of 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-

yl)-(alk,ar,heter)ylmethanimines.

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

Results and Discussion

For the purpose of the work, namely to receive
6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-amines (Compounds 3-4, Fig. 1) which are initial
substances for the further research, the 5-(1H-tetrazole-
1-yImethyl)-4-R-1,2,4-triazole-3-thioles (Compounds
1-2, Fig. 1) were used. The synthesis of compounds 3-4
was conducted in the propyl alcohol medium with 5-ami-
no-2-chloropyridine. The compounds 6-(5-(1H-tetrazole-1-
ylmethyl)-4-methyl-1,2,4-triazole-3-ylthio)pyridin-3-amine
and 6-(5-(1H-tetrazole-1-ylmethyl)-4-phenyl-1,2 4-triazole-
3-ylthio)pyridin-3-amine were gotten with high yields of
95% and 72 %.

Synthesized 6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-amines (Compounds 34, Fig. 1)
are yellow (3) and brown (4) amorphous substances, soluble
in organic solvents and water. For the analysis compounds
3-4 were recrystallized from ethanol.

6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-
ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines (Compounds
5-13, Fig. 2) were gotten by the interaction of 6-(5-(1H-tetrazole-
1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines
(Compounds 3-4) with the respective aldehydes (ac-
etaldehyde, m-anisaldehyde, 2-hydroxybenzaldehyde,
3-fluorobenzaldehyde, 4-fluorobenzaldehyde, 4-diethylami-
nobenzaldehyd, hydroxynaphthalene)in the aceticacid medium
(Fig. 2).

Synthesized 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines
(Compounds 5-13, Fig. 2) are white (7, 9), yellow (6, 8, 11,
12, 13), orange (10) and brown (5) amorphous substances,
soluble in water, soluble in organic solvents. For the ana-
lysis of purified compounds 5-13 were recrystallized from
ethanol-water 2:1.

6-(5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-
3-ylthio)pyridin-3-amines. The mixture of 0.25 mol of
5-(1H-tetrazole-1-ylmethyl)-4-R-1,2,4-triazole-3-thiole,
0.25 mol sodium hydroxide and 1.2 molar excess of
5-amino-2-chloropyridine, solvent — propanol, was boiled
for 10 hours to neutral medium. The resulting substances
are soluble in organic solvents and water. For the analysis
compounds were recrystallized from ethanol.

6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-
3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines. The
mixture of 0.01 mol of 6-(5-(1H-tetrazole-1-ylmethyl)-4-
R-1,2,4-triazole-3-ylthio)pyridin-3-amine and 0.01 mol of
the respective aldehyde (acetaldehyde, m-anisaldehyde,
2-hydroxybenzaldehyde, 3-fluorobenzaldehyde, 4-fluoro-
benzaldehyde, 4-diethylaminobenzaldehyd, hydroxynaph-
thalene) in the acetic acid medium was left at room
temperature for 6 hours, precipitates of compounds 5-13
were filtered, washed with ether and dried. The resulting
substances are soluble in water and in organic solvents. For
the analysis compounds were recrystallized from ethanol-
water 2:1.

The structure of the synthesized 6-(5-(1H-tetrazole-
1-ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines
(Compounds 3-4) and 6-((5-(1H-tetrazole-1-yl)methil-4-
R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmeth-
animines (Compounds 5-13) has been confirmed with the
use of elemental analysis (Table 2, 5) and 'H NMR spectros-
copy (Table 3, 6). Identity of synthesized compounds has

3anopoxckuii MeguumMHcKkui xypHan. — 2017. — T. 19, Ne 1(100)



been confirmed by chromatography-mass spectrometry
on gas-liquid chromatograph Agilent 1260 Infi nity HPLC
equipped with a mass spectrometer Agilent 6120 (ionization
in electrospray (ESI)).

Conclusions

1. The method of synthesis of 6-(5-(1H-tetrazole-1-

ylmethyl)-4-R-1,2,4-triazole-3-ylthio)pyridin-3-amines and
6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-yl)-(alk,ar,heter)ylmethanimines has been deve-
loped. It can be used for modeling chemical molecules of
new biologically active compounds.

2. The structure of the synthesized compounds has been

confirmed by comprehensive use of modern physical-che-
mical methods of analysis.
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Table 4. Physical-chemical properties of 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-
triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines (5-13)

N—N
// \
N—| N—

Com- R R, Mp, °C Empirical formula Yield, %
pound

5 metyl CH, 168-170 C,H.NS 98

6 metyl CH,F-3 >250 C,H,FNS 95

7 metyl C,H,F-4 98-100 C,H,FNS 97

8 metyl C¢H,0CH,-3 75-77 C,gH,;N,0S 61

9 metyl C,H,CO0H-2 182-184 C,H,:N,O,S 60

10 metyl C,H,N(CH,),-4 125-127 C,gHyN,S 98

1 metyl C,,HOH-2 187-189 C,,H,,N,0S 44

12 pheny! C,H,F-3 95-97 C,,H,FNS 96

13 phenyl C,H,COOH-2 162-164 C,H,N,O,S 97

Table 5. The results of elemental composition determination of 6-((5-(1H-tetrazole-1-
yl)methil-4-R-1,2,4-triazole-3-ylthio)pyridin-3-yl)-(alk,ar,heter)ylmethanimines (5-13)

Com- Found, % Calculated, %

pound ¢ H N s © H N s
5 45.72 413 39.99 10.16 45.70 4.16 39.97 1017
6 51.66 358 31.90 8.07 51.64 3,57 31.88 8.11
7 51.66 3.55 31.87 8.13 51.64 3.57 31.88 8.11
8 53.08 4.19 30.96 7.88 53.06 421 30.94 7.87
9 51.28 357 29.93 7.60 51.30 3.59 29.91 7.61
10 54.25 477 33.27 7.7 54.27 4.79 33.31 7.62
1 56.88 3.84 28.45 7.25 56.87 3.86 2843 7.23
12 57.78 3.55 27.57 57.76 3.53 27.56
13 57.14 3.55 26.09 6.60 57.13 3.54 26.07 6.63

Table 6. NMR spectra of 6-((5-(1H-tetrazole-1-yl)methil-4-R-1,2,4-triazole-3-ylthio)
pyridin-3-yl)-(alk,ar,heter)ylmethanimines (5-13)

Com- NMP (5, m. 4., TMC)
pound

5 0.87(3H,m, CH), 356 (3H,s, CH,): 499 (2,5, CH,); 5.39 (1H,t, (CH),,): 6.53 (1H, m,
NCH); 8.70 (1H, d, (NCH)  ); 948 (1H, s, N.CH)

¢  244-269(2H,m, (CH,), );343 (3H,s, CH,); 5.20 (2H, 5, CH,); 5.49 (1H, 1, (CH) )
6.85 (1H, m, NCH); 755 7.90 (4H, m, C5H4) 8.90 (1H, d, (NCH) ) 9.45 (1H, s, l\fCH)

; 280-320(2H,m, (CH,), ) 364 (3,5, CH,); 4.88 (2H, s, CH,); 5:84 (1H, 1, (CH), )
7.32-7.91 (4H, m, C,H,); 8.1 (1H, m, NCH); 880 (1H, d, (NCH), ):9.86 (1H, 5, NCH)

g 240-280(2H,m, (CH,), ) 350 (3H,s, CH,); 377 (3H,5, CH,): 5:30(2H, s, CH,): 549 (1H,1,
(CH), ) 7.07- 744 (4H, ™, C.H,), 822 (1H, m, NCH); 8.70 (1H, d, (NCH), ) 9.95 (1H, s, N.CH)
2.34-2.70 (2H, m, (CH,),. ): 3.53 (3H, s, CH,); 4.80 (2H, 5, CH,); 549 (1H, t, (CH)

9 7.71-832(4H,m, CH,):8.30 (1H, m, NCH); 8.90 (1H, d, (NCH), ): 10.05 1H s, ‘N CH);
13.45 (1H, s, COOH})
2.56-2.90 (2H m (CH,),,): 302 (BH, s, (CH,),); 3.80 (3H, s, CH,); 5.26 (2H, 5, CH,);

10 5.80 (1H, t, ( ; f 7.52 (4H, m, CEHA) 8.30(1H, m, NCH); 8.96 (1H, d, (NCH)W);
10.20 (1H, s, Néil
2.44-2.80 (2H, m, (CH,)): 3.60 (3H, s, CH,); 4.50 (2H, 5, CH,); 5.66 (1H, t, (CH)

11 7.21-8.05(6H, m, CwHag 8.25 (1H, m, NCHY; 9.10 (1H, d, (NCH) );9.80 (1H, s, ﬁ”CH
12.74 (1H, s, OH)

1p 250270 (2Hm,(C Hz)m ); 5.26(2H, s, CH,); 6.02(1H, t, (CH) ); 7.50-7.85 (5H, m, C,H,);
8.10-8.80 (4H, m, C,H,): 8.30 (1H, m, NCH); 9.10 (1H, d, NCF—fp ); 9.60 (1H, s, N.CH)
2.50-2.75 (2H, m, (C Hz)p, );4.99 (2H, s, CH,); 5.49 (1H,t, (CH)_); 7.38-7.62 (5H, m, C,H,);

13 7.81-8.35(4H, m, C,H,); 8.40 (1H, m, NCH}; 8.90 (1H, d, NCI-rp ;9.50 (1H, s, N,CH);

13.10 (1H, s, COOH)
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Antimicrobial activity of new 5-(furan-2-yl)-4-amino-1,2,4-triazole-

3-thiol derivatives

D. M. Danilchenko, V. V. Parchenko

Zaporizhzhia State Medical University, Ukraine

The aim of this research was to investigate the antimicrobial activity of some new 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol
substituents and in some cases to trace the relationship between activity of compounds and their structure.

Materials and methods. Antimicrobial activity of new 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol derivatives was studied by the
method of serial dilutions. The primary antimicrobial activity screening tests of some 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol
derivatives have been conducted on standard test cultures of both gram-positive and gram-negative bacteria that belong to clinically
significant group of infectious agents with different morphological properties. Staphylococcus aureus ATCC 25923, Escherichia coli
ATCC 25922, Pseudomonas aeruginosa ATCC 27853 were taken as the set of standard test strains.

Results and discussion. The most sensitive strain was a strain of S. aureus ATCC 25923. Extension of alkyl substituents by the Sulfur
atom does not lead to gradual changes in activity but the introduction of pentyl radical increases the activity of a molecule in two times.
The transition from the S-alkyl derivatives of 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol to 2-((5-(furan-2-yl)-4-amino-1,2,4-triazole-3-
yl)-thio)acetic acid esters doesn't lead to radical changes of antimicrobial activity and is not drawn. But the introduction of isopropyl
and isobutyl radicals in the ester structure of these molecules leads to a sharp increase in activity towards S. aureus ATCC 25923.

Conclusions. We have explored antimicrobial activity of new 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol alkyl derivatives and
2-((5~(furan-2-yl)-4-amino-1,2,4-triazole-3-yl)thio)acetic acid esters. It was found that all ten compounds exhibit moderate activity.
Some influence of studied substituents on the antimicrobial activity results was also found.

MpoTumikpo6Ha aKTUBHICTb HOBUX NOXIAHMX 5-(pypaH-2-in)-4-amiHo-1,2,4-Tpia30A-3-TioAiB
A. M. AaHinbyeHko, B. B. MapueHko

MeTa po6oTu — focnignTi NPOTUMIKPOGHY aKTUBHICTb Psiy HOBYWX NOXIAHMX 5-(chypaH-2-in)-4-amiHo-1,2,4-Tpiason-3-Tionis, y AesKMxX
BUNaaKax NPOCTEXUTI B3AEMO3B' 30K MiXK aKTUBHICTIO CMOMYK Ta iXHbO ByA0BOMO.

Marepianu Ta metoau. MpoTUMIKPOOHY aKTUBHICTL HOBWX MOXigHWX 5-(cpypaH-2-in)-4-amiHo-1,2,4-Tpiason-3-Tionie BMBYaNM 3a
METOAOM CEPIiHNX Po3BEAEHb. 3 BUXIAHOIT KOHLIEHTPALLi HOBMX CUHTE30BaHWX Cronyk 1 Mr/mn rotyBanu psig ABOKPATHWUX CEPINHIX
po3seaeHb y GynbiioHi Mionnep-XiHtoHa B 06'emi 1 mn. TepBUHHI CKPUHIHIOBI BUNPOBYBaHHS NPOTUMIKPOOHOI akTUBHOCTI psigy
noxigHux 5-(chypan-2-in)-4-amiHo-1,2,4-Tpiason-3-Tionie NPOBOAWIN Ha €TANOHHUX TECT-KYNbTypax sk rpamMno3vTUBHUX, TaK i
rpamMHeraTuBHWX BakTepii, Lo Hanexatb 4O Pi3HUX 32 MOpdodi3ioNOriYHMMM BNACTUBOCTAMM KITIHIYHO 3HaYyLLMX rpyn 30yAHWKIB
iHCheKLiHMX 3axBOprOBaHb. Ak Habip cTaHgapTHUX TecT-lWTamis B3sTo Staphylococcus aureus ATCC 25923, Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853.

amiHo-1,2,4-Tpiason-3-Tionis | feskux ectepis 2-((5-(cpypan-2-in)-4-amiHo-1,2,4-Tpiason-3-in)Tio)aueTaTHoi KMCNOTH, CNiA akUeHTYBaTH
yBary Ha TOMy, L0 ICKpaBuMX NPOsBIB NPOTUMIKPOBHOI aKTUBHOCTI y MPEACTaBNEHNX AeCATLOX CMOMYK LLOAO npenapaTy NopiBHAHHS
He BusBUNW. HandyyTrmeilwumm BusiBuees Wwram S. aureus ATCC 25923. MogoBxeHHs ankinbHoro 3amicHuka no atomy Cynbdypy
He Npu3BOAUTb 40 3MiHW aKTUBHOCTI, OAHAK YBEAEHHS NEHTUMNBHOTO paavkana nigsuLLye akTUBHICTL Monekynu BABidi. Mepexia Big
S-ankinnoxigHux 5-(cpypan-2-in)-4-amiHo-1,2,4-Tpiason-3-Tionie o ectepis 2-((5-(cpypaH-2-in)-4-amiHo-1,2,4-Tpiazon-3-in)Tio)auerar-
HOI KUCMOTW paguKarnbHUX 3MiH NPOTUMIKPOGHOT aKTUBHOCTI 3a COBOI0 He TrHe. Ane BBEAEHHS 0 CTPYKTYPY MOMEKyN BiA3HaYeHUX
€CTepiB i30MpOniNbHOro Ta i306yTUNBHOTO paaykanis NPU3BOAUTL A0 PI3KOrO MigBULLEHHS akTUBHOCTI Wopo S. aureus ATCC 25923.

BucHoBkw. YnepLue Ans HoBux ankinnoxigHux 5-(dypan-2-in)-4-amiHo-1,2,4-Tpiason-3-iony Ta ectepis 2-((5-(tbypaH-2-in)-4-amiHo-
1,2,4-Tpiason-3-in)Tio)aLeTaTHoi KUCNOTM AOCMIMKEHO NPOTUMIKPOBHY aKTUBHICTb. BCTaHOBWAK, LLO BCi AECATH CMOMYK NPOSIBSIOTH
MOMIpHY aKTMBHICTb. Haibinbw Yytnveum Buseuecs Wrtam S. aureus ATCC 25923 wopo 3-neHTunTio-5-(cpypaH-2-in)-4-amiHo-
1,2,4-Tpiasony, isonponin 2-((5-(cpypan-2-in)-4-amiHo-1,2,4-Tpiazon-3-in)tio)auetary Ta i3obytun 2-((5-(dbypaH-2-in)-4-amiHo-1,2,4-
Tpiason-3-in)Tio)aLerary. Takox BCTaHOBNEHI Aesiki 3aKOHOMIPHOCTi BNAMBY 3aMiCHWKIB Ha MOKa3HMKI NMPOTUMIKPOBHOT aKTUBHOCTI.

MpoTBOMMKPOOHAA aKTUBHOCTb HOBbIX NPOU3BOAHDLIX 5-(dypaH-2-un)-4-amuHo-1,2,4-
TPUa30A-3-TAONOB

A. M. AaHuabueHko, B. B. MapueHko

Llenb pa6oTbI — uccnenosatb NPOTUBOMUKPOOHYI0 aKTUBHOCTb Psiia HOBbIX NPOM3BOAHBIX 5-(chypaH-2-un)-4-amuHo-1,2,4-Tprason-
3-TVOMOB, B HEKOTOPbIX CyYasix NPOCNEANTL B3aUMOCBS3b MEX/Y aKTUBHOCTbLIO COEAVNHEHWIA 1 UX CTPOEHUEM.

Martepwuanki u metoAbl. [POTUBOMUKPOBHYH aKTUBHOCTb HOBBIX MPOW3BOAHBIX 5-(hypaH-2-1n)-4-amuHo-1,2,4-Tpuason-3-Tromnos
13yyani METoOM CEPUNHBIX Pa3BeAEHNI. 3 MCXO[HOM KOHLIEHTPALIWMN HOBBIX CUHTE3MPOBAHHbIX COEAUHEHWIA 1 M/MIT FOTOBUIN PSiA,
[BYKpaTHbIX CepUiiHbIX pa3seaeHmii B 6yrboHe Mionnep—-XuHtoHa B 06béme 1 mn. MepBryiHbIE CKPUHUHIOBBIE TECTBI MPOTUBOMUKPOBHO
aKTWBHOCTM psiia NPOM3BOAHBIX 5-(chypaH-2-1n)-4-ammnHo-1,2,4-Tprason-3-TMOMNOoB Mbl MPOBOAMIN Ha 3TANOHHbIX TECT-KYNbTYpax kak
rPaMNONOXUTENbHbIX, TaK 1 rPaMoTpULaTENbHBIX GaKTEPUIA, NPUHAANEXALLMX K Pa3nnyHbIM N0 MOPGOdM3MONOrM4ECKIIM CBONCTBAM
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KIMMHYECKN 3HAUMMBIM rpynnam Bo3yanTenel MHEKLUMOHHBIX 3a6oneBaHui. B kauecTse HaBopa cTaHaapTHbIX TECT-LUTaMMOB Gbin
B3ATbI Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853.

PesynkTathl. [poBOAs CpaBHUTEMbHbIV aHaN3 pesynsTaToB Hanuyns MPOTMBOMUKPOBHOTO 4EICTBIS HOBBIX anKWNpPON3BOAHbIX
5-(dypaH-2-un)-4-amnHo-1,2,4-Tpnason-3-TMoNoB 1 HeKOTopbIX 3upoB 2-((5-(dypaH-2-nn)-4-amnHo-1,2,4-Tpuason-3-un)Tmo)

aLeTaTHOM KUCNOTI, CriedyeT akLeHTMPOoBaTb BHUMAaHWE Ha TOM, YTO SIPKX NPOSIBAEHNA NPOTUBOMUKPOBHON akTUBHOCTW Cpean
npencTaBneHHbIX AECATY COEANHEHNIA NO OTHOLLIEHWIO K NpenapaTy CpaBHEHWS He BbisBneHo. Hanbonee 4yBCTBUTENbHLIM OKa3ancs
wramm S. aureus ATCC 25923. MpoaneHue ankunbHOro 3amMecTUTENs No aToMy Cepbl He BNEYET N3MEHEHNS aKTUBHOCTU, OAHAKO
BBEEHVe NEHTUNBHOIO pPaaukana noBbILIAET akTUBHOCTb MONEKyIbl B ABa pasa. epexop oT S-ankunnpounasoaHbIx 5-(dypan-2-un)-
4-ammnHo-1,2,4-Tpuason-3-Tmonos k apmpam 2-((5-(pypan-2-un)-4-amuHo-1,2,4-Tpna3on-3-1n)Tro)aLeTaTHON KUCIOTbI paguKarnbHbIX
M3MEHEHNI NPOTUBOMUKPOBHOMN aKTUBHOCTY 3a cO60I He BNeYET. Ho BBeAEHNEe B CTPYKTYPY MOMEKYN ykasaHHbIX 3¢hMpoB 13onpo-
MUBHOTO W N30BYTUIMBHOMO PaaNKaNoB NPUBOAMT K PE3KOMY MOBbILLIEHWIO aKTUBHOCTM MO OTHOLLEHMIO K S. aureus ATCC 25923.

BbiBoAbI. Bnepsble Anst HOBbIX ankunnpon3soaHbIx 5-(pypaH-2-un)-4-amuHo-1,2,4-Tpuason-3-tvona v acmpos 2-((5-(cpypaH-2-
un)-4-amuHo-1,2,4-Tpuason-3-un)Tmo)aLeTaTHOM KUCMOTbI MCCReaoBaHa NPOTUBOMMKPOOHAs aKTUBHOCTb. YCTAHOBIEHO, YTO BCE
[ecsATb COeANHEHUI NPOSIBNIAKOT YMEPEHHYIO aKTUBHOCTb. Hambonee yyBcTBuTENbHbIM WTamm S. aureus ATCC 25923 okasancs
Mo OTHOLLEHNMIO K 3-NeHTUNTINO-5-(cbypar-2-un)-4-ammnHo-1,2,4-tpuasony, nsonponun 2-((5-(dpypan-2-un)-4-amuHo-1,2,4-tpuason-
3-un)tno)auetaty u nobytun 2-((5-(cpypaH-2-un)-4-ammnno-1,2,4-tpuason-3-un)tmo)auertary. Takke yCTaHOBMEHbI HEKOTOpPble

3aKOHOMEPHOCTU BNNAHUA 3aMecTuTenen Ha nokasarenu I'IpOTMBOMVIKp06HOl7I aKTUBHOCTW.

Introduction

Successes of global synthetic organic chemistry which
cover study areas of heterocyclic systems properties is the
most clearly represented in the modern scientific commu-
nity. Combining different “heterocycles-pharmacophores”
together is the actual trend among scientists today. This
combining in its turn can lead to a number of compounds
with unique properties.

Also 1,2 4-triazole system deserves special attention,
because in combination with various five-membered,
six-membered heterocycles, aromatic, aliphatic substituents
it forms series of various prospect compounds [1]. There is
a whole “galaxy” of drugs the active ingredients of which
are 1,2 4-triazole derivatives [2]. These drugs are used in
the practice of domestic veterinary and medicine. In 2014 a
new original drug “Tryfuzol” came to the veterinary market
in Ukraine which in two years has become very popular
among practicing veterinary specialists and took his place
among modern immunomodulators for different groups of
unproductive and productive animals [3]. Veterinary drug
“Avesstym” also deserves attention. It is recommended by
manufacturer “Brovafarma” to use for broiler chickens in the
oral dosage forms.

Besides that, we have analyzed the literature and the
large amount of information dedicated to the research of an-
timicrobial and antifungal activity of 1,2,4-triazole derivatives
on different strains of bacteria and fungi should be noted
[4]. Thus, the search for new promising molecules among

Table 1. 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol derivatives

a=y

>\S_R1

@Q /\SJ //

N N
| | No__r,
NH, NH,
Compound R, Compound R,
number number
1 CH, 7 CH,
2 CH, 8 CH,
3 CH, 9 CHi
4 CH, 10 C,Hi
5 C7H15
6 C,H

10° 21
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1,2,4-triazole substitutes which can be used as object to
create potential antimicrobial or antifungal agents remains
relevant, has theoretical and practical importance [5].

Based on the all above, the aim of our study was to
investigate the antimicrobial activity of some new 5-(furan-
2-yl)-4-amino-1,2,4-triazole-3-thiol substituents and in some
cases to trace the relationship between activity of compounds
and their structure.

Research materials and methods

Antimicrobial activity of new 5-(furan-2-yl)-4-amino-1,2,4-
triazole-3-thiol derivatives was studied by the method of
serial dilutions in accordance with appropriate guidelines [6].
From the initial concentration 1 mg/ml of newly synthesized
compounds were prepared a series of double serial dilutions
in Miller-Hinton broth in the volume of 1 ml. Then 0,1 ml of
microbial suspension (108 m.k./ml) was added to each tube.
The minimal inhibitory concentration (MIC) was determined
in the absence of visible growth in vitro with minimal drug
concentration, minimal bactericidal concentration (MBcC)
—in the absence of growth on agar after sowing from trans-
parent tubes. In our studies dimethyl sulfoxide was used as
the compounds solvent.

The primary antimicrobial activity screening tests of
some 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol deriva-
tives we have conducted on standard test cultures of both
gram-positive and gram-negative bacteria that belong to
clinically significant group of infectious agents with diffe-
rent morphological properties. As a set of standard test
strains were taken Staphylococcus aureus ATCC 25923,
Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853. Parallel screening tests for these compounds
we have held on the control of media cultures and solvent us-
ing the conventional methodic [6]. Chlorhexidine-Zdorov'ya®
(Ukraine) was used as the comparison drug.

Results and discussion

Analyzing the results of antimicrobial activity study of some
5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol alkyl-substit-
uents (1-6, Table 1) and certain esters of 2-(5-(furan-2-
yl)-4-amino-1,2,4-triazole-3-ylthio) acetate acid (7-10,
Table 1) it should be noted that the compounds show mod-
erate antimicrobial activity.
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Table 2. Results of antimicrobial activity studying of 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thiol esters and 2-((5-(furan-2-yl)-4-amino-1,2, 4-triazole-3-yl)-

thio)acetic acid alkyl derivatives

Problems of pharmacy

Compound Results of studying

Antimicrobial activity

E. coli ATCC 25922 S. aureus ATCC 25923 P. aeruginosae ATCC 27853

MIC, mcg/ml MBcC, mcg/ml MIC, mcg/ml MBcC, mcg/ml MIC, mcg/ml MBcC, mcg/ml
Chlorhexidine - 25,0 - 18,8 - 200
1 125 250 125 250 125 250
2 125 250 125 250 125 250
3 125 250 62,5 250 125 250
4 125 250 125 250 125 250
5 125 250 125 250 125 250
6 125 250 125 250 125 250
7 125 250 125 250 125 250
8 125 250 125 250 125 250
9 125 250 62,5 125 125 250
10 125 250 62,5 125 125 250

Through a comparative analysis of the availability of
the new antimicrobial 5-(furan-2-yl)-4-amino-1,2,4-triazole-
3-thiol alkyl derivatives and some esters of 2-((5-(furan-2-
yl)-4-amino-1,2,4-triazole-3-yl)-thio)acetate acid it should be
mentioned that striking manifestations of antimicrobial activity
of ten represented compounds were not found in reference
to comparison drug. However, although in general moderate
antimicrobial action was found. Some patterns to the influ-
ence of substituents on functional activity indicators could
be traced (Table 2). The most sensitive strain was a strain of
S. aureus ATCC 25923. Extension of alkyl substituents by
the Sulfur atom does not lead to gradual changes in activity
but the introduction of pentyl radical increases the activity of
a molecule in two times (3, Table 2). The transition from the
S-alkyl derivatives 5-(furan-2-yl)-4-amino-1,2,4-triazole-3-thi-
ol to 2-((5~(furan-2-yl)-4-amino-1,2 4-triazole-3-yl)-thio)acetic
acid esters doesn't lead to radical changes of antimicrobial
activity and is not drawn. But the introduction of isopropyl
(9, Table 2) and isobutyl (10, Table 2) radicals in the ester
structure of these molecules leads to a sharp increase in
activity towards S. aureus ATCC 25923.

Conclusions

1. Antimicrobial activity for new 5-(furan-2-yl)-4-amino-
1,2,4-triazole-3-thiol alkyl derivatives and 2-((5-(furan-2-yl)-
4-amino-1,2,4-triazole-3-yl)thio)acetic acid esters have been
explored for the first time. It was found that all ten compounds
exhibit moderate activity.

2.Themostsensitive strainwas S. aureusATCC 25923 to-
wards the pentylthio-3-5-(furan-2-yl)-4-amino-1,2,4-triazole,
isopropyl-2-((5-(furan-2-yl)-4-amino-1,2,4-triazole-3-yl)
thio)acetate and isobutyl-2-((5-(furan-2-yl)-4-amino-1,2,4-
triazole-3-yl)thio)acetate. We have found some influence
patterns of substituents on the antimicrobial activity results.
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Brain vascular diseases are one of the leading causes of morbidity, mortality and disability of population in the industrialized countries
of the world. An important element of this problem’s solution is the creation of new highly effective and safe drugs, which would lead
to mortality reduction, to increase in life expectancy and quality of life. Therefore it is interesting to create a new combined drug
based on L-arginine and thiotriazolin.

The aim of the study: to consider the possible structure and energy characteristics of complexes formed by L-arginine,
3-methyl-1,2,4-triazolyl-5-thioacetate (MTTA) and morpholine.

Calculation method. The initial approximation to the complex geometry was obtained using molecular docking with the help of
AutoDock Vina program. The obtained ternary complexes were pre-optimized by semi-empirical PM7 method with modeling the
impact of the environment by COSMO method. The calculations were carried out using MOPAC2012 program. Then they were
optimized by B97-D3/SVP + COSMO (Water) dispersion-corrected DFT-D with geometrical spreading correction on insufficiency of
gCP basis set. A more accurate calculation of the solvation energy was conducted by SMD. The calculations by density functional
method were carried out using the ORCA 3.0.3 software. Energy complex formation in solution was calculated as the difference of
the Gibbs free energy of the solvated complex and its individual components.

Results. Quantum chemical calculations show, that thiotriazolin and L-arginine are able to form ternary complexes, where mole-
cules are linked by multiple hydrogen bonds. The calculation data suggest, that studied complexes are thermodynamically unstable
in solution. The energies of them are positive, but rather low despite charge gain of a number of intermolecular hydrogen bonds.

Finding. Based on the results of the conducted quantum-chemical study of a three components system (MTTA, morpholine, and
L-arginine) it is possible to show the possibility to form ternary complexes with low stability in infinite dilute solutions. It should be
noted that two negative charges are always localized in formed complexes on the deprotonated carboxyl groups. The positive
charges are located either on the guanidine moiety and the a-amino group of L-arginine, or on the guanidine moiety of L-arginine
and protonated molecule of morpholine. It can be expected that the strengthening of intermolecular interactions in the real solutions
may result in increased stability of the complexes.

TeopeTUuHe AOCAIAKEHHA MOXXAMBOCTi YTBOPEHHA KOMNAEKCiB L-apriHiny
3 TiOTPUa30AiHOM

A. 1. KyuepeHko, O. B. XpomuaboBa, I. A. Masyp, C. B. LLuwkiHa

CyavHHi 3aXBOPIOBAHHS FONOBHOMO MO3KY — OfiHa 3 FOIOBHWX MPWYMH 3aXBOPIOBAHOCTI, CMEPTHOCTI Ta iHBanigu3awii HaceneHHs
MPOMWCIIOBO PO3BUHEHWX KpaiH CBITY. BaXnuBuii eneMeHT BUPILLEHHS Ljiel KOMMMEKCHOI Npobnemm — CTBOPEHHS! HOBUX BUCOKO-
eekTBHIX | 6e3neyHmx nikapCbknx Npenaparie, 3aCTOCYBaHHS SKUX NPU3BOANIO0 6 A0 3HMKEHHS CMEPTHOCTI, MOMNINLUEHHS IKOCTi
Ta TPUBANOCTI XUTTS. TOMY BUKIVKAE iHTEPEC CTBOPEHHSI HOBOrO KOMGIHOBAHOTO Npenapaty Ha OCHOBI L-apriHiHy 3 TioTpuasoniHoM.

MeTa po6oTu — po3rnsHYTN MOXIMBY CTPYKTYPY Ta EHEPreTUYHI XapakTepUCTVKA KOMMIEKCIB, LU0 yTBOPeHi L-apriHiHom, 3-Me-
Tmn-1,2,4-tpuasonin-5-tioaueratom (MTTA) Ta MopchoniHOM.

MeToauka po3paxyHkiB. [loyaTkoBe HabnMKEHHS 4O reOMETPIi KOMNMEKCIB OTPUMAHO, BUKOPWUCTOBYOUM NPOLIEAYPY MONEKynsp-
HOro JOKiHry 3a gonomoroto nporpamy AutoDock Vina. OTpumaHi TPUKOMNOHEHTHI komnneken Gynn nonepeaHbo OnTUMI3oBaHi
HanieemnipniHUM Metogom PM7 i3 mogentoaHHsM BnnvBy cepeposuLa metogoM COSMO. PospaxyHki 3aiiCHUNM 32 AONOMOTO0
nporpamu MOPAC2012. lMoTim komnnekcu 6ynu onTumisoBaHi METOA0M (yHKLOHaNA LWifIbHOCTi 3 EMMIPUYHOI0 ANCNEPCINHOI0 MO-
npaskoto B97-D3/SVP + COSMO (Water) i3 3acTocyBaHHsIM reOMETPUYHOI NONPaBKu Ha HEMOBHOTY 6aaucHoro Habopy gCP. BinbLu
TOYHWIA PO3paxyHOK eHeprii conbaataLlii BUkoHaHWn meTogoM SMD. PospaxyHku MeTogom dyHKLioHana WinbHOCTi NpoBeaeHi 3a
ponomoroto nporpamv ORCA 3.0.3. EHeprisi yTBOPEHHSI KOMMAEKCIB Y PO34MHI po3paxoByBanacs sik pisHWLA BinbHWX eHeprin [66ca
COMbBaTOBAHOIO KOMMIIEKCY Ta CONMbBATOBAHMX OKPEMMX 10T0 KOMMOHEHT.

PesyniraTu. KBaHTOBO-XiMi4Hi po3paxyHKM MokasytoTb, LLO TiaTpia3oniH i L-apriHiH 3aaTHi yTBOptoBaTH TPUKOMMOHEHTHI KOMMEKCH,
MOMEKYNM B SIKVX MOB'A3aHI LLNSXOM MHOXUHHUX BOAHEBMX 3B’A3KiB. PesyrnbraTi po3paxyHkis [4atoTb 3MOTY MPUMYCTUTK, LLIO BUBYEHI
KOMMEKCU TEPMOAMHAMIYHO HECTABIMNbHI B PO34MHi. EHeprii yTBOPEHHS KOMMIEKCIB MO3UTWBHI, ane JOBOMI HI3bKi, HE3BaXatoun Ha
3apsaoBe NOCUNEHHs Ay BOAHEBMX 3B'A3KIB.

BucHoBKM. KBaHTOBO-XiMi4Hi OCTIIKEHHS CUCTEMM, LLIO CKINAJAETLCS 3 TPbOX KOMMOHEHT (MTTA, MopdhonuH i L-apriHiH), nokasanm
MOXIMBICTb YTBOPEHHS! TPUKOMMOHEHTHNX KOMMIEKCIB i3 HEBMCOKOIO CTabINbHICTIO B HECKIHYEHHO PO3BEAEHNX po3unHax. Bapto
BiA3HAYNTK, LLIO B yTBOPEHMX KOMMIEKCaX ABa HEraTUBHNX 3apsiau 3aBXaM ToKani3oBaHi Ha 1enpOTOHOBAHMX KapOOKCUMBbHIX rpynax.
[Mo3uTuBHiI 3apsiamn NnokanisoBaHi abo Ha ryaHigMHOBOMY chparMeHTi Ta a-aMuHorpynni L-apriHiHy, abo Ha ryaHiguHoBoMy pparMeHTi
L-apriHiHy Ta NpOTOHOBaHIN Monekyni MopconiHy. MoxHa ouikyBaTy, LIO B peanbHUX PO34MHaX MOCUIEHHS! MDKMONEKYNSPHUX
B3aEMOiii MOXe Npu3BecTM 40 30inblUeHHs cTabinbHOCTI KOMMMEKCIB.
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TeopeTuueckoe uccrep0BaHHE BO3MOXKHOCTH 06pasoBaHm| KOMMAEKCOB L-apruH1Ha Kniouesbie crosa:

L-apruHuH,
C TUOTPUA3OAUHOM P
TMOTPUA3OAMH,
5 KBAHTOBO-
A. . KyuepeHko, 0. B. Xpombinésa, WU. A. Masyp, C. B. LLnwkuHa
XMmMu4yeckme
CocyamcTble 3a60reBaHst roMOBHOTO MO3ra — OAHa M3 OCHOBHBIX MPUYMH 3a60M1EBaEMOCTH, CMEPTHOCTY U MHBANMAM3ALUMN Hace-  PacuéTbl,
TIEHNA MPOMBILLNEHHO PA3BUTLIX CTPAH MUPA. BaxHbIM aNeMeHTOM PeLLEHNS JaHHOI KOMNIEKCHOM NpoBrembl, ABMAETCS CO3NaHe  MOAEKYASIPHbIE
HOBBbIX BbICOKOS((EKTUBHBIX 1 6E30MACHBIX JIEKAPCTBEHHBIX NPENapaTos, MPUMEHEHME KOTOPbIX NPUBOANIIO Bbl K CHUKEHNIO CMEPT-  KOMMAEKCHI.
HOCTM, YNTYYLLEHNIO KaYECTBA W MPOAOMKUTENBHOCTY KM3HN. TTOSTOMY BbI3bIBAET MHTEPEC CO3AaHNE HOBOTO KOMGIHMPOBAHHOTO
npenapata Ha 0CHOBE L-apruHiHa ¢ TMOTPUA3oNIMHOM. 3anopoxcKui
Lienk paGoTb! — paccMOTPETL BOIMOXHYIO CTPYKTYPY 1 SHEPTETUYECKIE XapaKTEPUCTUKIA KOMMIEKCOB, 06pa30BaHHbIX L-apritHuHoM, x;::::"°;;:7
3-metun-1,2,4-Tpuasonun-5-tnoaueratom (MTTA) 1 MopconmHoMm. T.19, Ne 1(100). -
C.108-112

Metopwka pacuéToB. VicxonHoe npubnvkeHe K reoMeTpum KOMMIEKCOB MOMyYMK, UCMONb3ys NPOLEAYPY MONEKYNSPHOIO AOKUH-
ra ¢ nomoLLsto nporpammel AutoDock Vina. MonyyeHHble TPEXKOMMNOHEHTHbIE KOMMIIEKChI BbiN NPeaBaPUTENBHO ONTUMU3VMPOBAHDI
nonyamnupuyeckum metogom PM7 ¢ mogenupoBaHuem BnusHus cpeabl metogom COSMO. PacyéTbl npoBoannmuch ¢ MOMOLLbIO
nporpammbl MOPAC2012. 3atem koMnnekchl Oblan ONTUMUM3NPOBaHbLI METOAOM (DYHKLMOHANA NOTHOCTY C AMMMPUYECKO AUC-
nepcuoHHon nonpaskoi B97-D3/SVP + COSMO (Water) ¢ npyMeHeHMeM reoMeTpUYeCcKon NonpaBku Ha HEMOMHOTY BasnucHoro
Habopa gCP. bonee TouHbI pacyéT aHeprun conbBatauuu 6bin npoeenéH Metogom SMD. Pacuétbl MeToaoM dhyHKUMOHana
MOTHOCTK NPOBeAeHb! ¢ nomoLybto nporpamMmbl ORCA 3.0.3. SHeprus 06pa3oBaHmMs KOMNIEKCOB B pacTBOPE paccynThIBanach
kak pasHuLa ceobogHbIX aHepruii Mmbbca conbBaTUPOBAHHOTO KOMMIEKCa U CONbBATUPOBAHHbIX OTAENbHbIX M0 KOMMOHEHT.

Pe3yﬂbTaTbl. KBaHTOBO-XMUYECKIe paCLIéTbI NoKasblBatoT, YTO TUATPUA30NNH U L-apFVIHI/IH CNocobHbI OﬁpaSOBbIBaTb TpéXKOM-
NMOHEHTHbIE KOMMMEKChI, MONEKYIbl B KOTOPbIX CBA3aHbl 3a CYET MHOXECTBEHHBIX BOOOPOAHBIX CBsi3en. Pe3yanaTb| paC‘-IéTOB
NO3BONAOT NPEANONOXUTb, YTO U3y4EHHbIe KOMMIeKCbl TepMOANHAMUYECKN HecTaburbHbI B pacTtBope. 3Heprv|v| 06paaoBava
KOMMIEKCOB NONOXUTENbHbIE, HO JOCTAaTOYHO HI3KME, HECMOTPA Ha 3apAa0BOe YCUNeHne psaaa MeXmMonekynapHbiX BOAOPOAHbIX
CBA3EN.

BbiBoablI. [poBeféHHOE KBAHTOBO-XMMWNYECKOE UCCIEN0BAHNE CUCTEMBI, COCTOSILLEN M3 TPEX KOMMOHEHT (MTTA, MopdonuH 1
L-apruHuH) nokasano BO3MOXHOCTb 06pa3oBaHNst TPEXKOMMOHEHTHBIX KOMMIIEKCOB C HEBBLICOKON CTabUBHOCTbLI0 B GECKOHEYHO
pa3baBneHHbIX pacTBopax. CTOUT OTMETUT, 4TO B 0Bpa3oBaHHbIX KOMMIEKCaX [Ba OTpMLATENbHbIX 3apsiaa BCeraa nokanuaoBaHbl
Ha [ENPOTOHMPOBaHHbIX kKapBOKCMMbHLIX rpynnax. MonoxuTenbHble 3apsiabl TOKann3oBaHbl NGO Ha ryaHUAMHOBOM parMeHTe
W 0-amuHorpynne L-aprHuHa, nubo Ha ryaHuavHoBOM ¢hparMeHTe L-apruHuHa u NpOTOHWMPOBaHHOW Momnekyne mMopdonuHa.
MoHO oxupaTth, YTO B pearnbHbIX PacTBOpax YCUIeHne MeXMONEKYNspHbIX B3aMOAEUCTBUA MOXET NPUBECTU K YBENUYEHUO
CTabWUNBbHOCTY KOMMIIEKCOB.

Brain vascular diseases are one of the leading causes of
morbidity, mortality and disability of population in the indus-
trialized countries of the world. Every year, about 6 million
people suffer from stroke, 4.7 million of them die. Despite
constant efforts to optimize the treatment of diseases of
central nervous and cardiovascular systems, the problem
remains unresolved. An important element of this problem’s
solution is the creation of new highly effective and safe drugs,
which would lead to mortality reduction, to increase in life ex-
pectancy and quality of life [1]. Therefore, the development of
neurometabolitetropic cerebroprotectors is an actual problem
of nowadays pharmacy and medicine. In current times, the
neurotransmitter amino acids are used increasingly for the
correction and regulation of neurological conditions in stroke
patients. Neurotransmitter amino acids manage the major
body functions, including movement, emotional response,
and physical ability to experience pleasure and pain. The
most known neurotransmitter amino acids affecting mood
regulation are arginine, glycine, taurine, tryptophan, lysine,
glutamic acid, etc.

The creation of product based on fixed combination
of active ingredient with anti-oxidants is one of the most
promising approaches in the development of new drugs.
Thiotriazolin is one of the well-known antioxidants. Thiotri-
azolin has such wide range of pharmacological effects
as antioxidant, membrane stabilizing, anti-ischemic, anti-
arrhythmic, immunomodulatory, anti-inflammatory, hepa-
toprotective, cardioprotective. Therefore it is interesting to
create a new combined preparation based on L-arginine (1)
and thiotriazolin (2).
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The combined use of L-arginine with Thiotriazolin
creates the question of the possibility of forming sufficiently
stable intermolecular complexes.

Purpose of the study

To consider the possible structure and energy characteris-
tics of complexes formed by L-arginine, 3-methyl-1,2,4-tri-
azolyl-5-thioacetate (MTTA) and morpholine.

Calculation method

The similar technique, which has been used previously in
studies of thiotriazolin-isoniazid complexes, was also used
to simulate the structure and stability of L-arginine+Thiotri-
azolin complexes [2].

The initial approximation to the complex geometry
was obtained using molecular docking with the help

NH o
HZN)kN/\AH‘\OH
H
NH,
1
HN—N 0 /—\
\ HN [}
Me/& )\5/\(
N OH _/
2

Fig. 1. The molecules, that make up the studied complexes.
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Fig. 2. The structure of the thiatriazolin (a-b) and arginine (c) molecules with the numbering of the atoms according to quantum chemical calculations.

Table 1. The structure of the most stable thiotriazolin+arginine complexes,
their energy of formation (AG*®,  kcal/mol) and the characteristics of hydrogen bonds

(H..A, A and DH...A, deg.) According to B97-D3/TZVP + SMD (Water) method

Complex 1

AGZ® = 2.0 keal/mol

Complex 2

AGZ® = 3.3 kcal/mol

form

N2-H...05 1.71 159 N4-H...02 213 166
N5-H...N4 1.69 173 N7-H...01 1.82 173
N5-H...01 2.04 147 N5-H...02 1.78 176
N5-H...N1 1.88 170 N8-H...02 178 171
N8-H...01 1.84 165 N8-H...05 1.89 121
N6-H...02 1.77 177 N8-H...N3 1.94 150
Complex 3 Complex 4

AGZS = 4.5 keal/mol

N2-H...
N4-H...
N4-H...
N7-H...
N5-H...
N8-H...

N2-H...

05
02
N3
01
02
N1

05

1.56
167
1.87
1.81
1.79
2.26

1.56

177
167
149
170
177
169

177

AGZ® = 6.6 kcal/mol

form

N2-H...
N4-H...
N7-H...
N5-H...
N8-H...
N8-H...

N2-H...

05
o1
N1
o1
01
05

05

1.84
2.22
1.89
1.76
1.64
1.99

1.84

152
167
169
165
172
19

152
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of AutoDock Vina program [3]. On the first stage we carried
out the docking of MTTA and morpholine to construct ternary
complexes, which resulted in selected 50 the most stable
complexes. Further, we carried out the docking of obtained
MCTA complexes and morpholine with L-arginine, and also
we selected 50 most stable complexes. Thus, 2500 of initial
geometry was obtained for each of the ternary complexes.
This procedure was carried out for each of the possible
tautomeric forms of ternary complexes.

On the second stage the obtained ternary complexes
were pre-optimized by semi-empirical PM7 method with
modeling the impact of the environment by COSMO me-
thod. The calculations were carried out using MOPAC2012
program [4]. According to calculations, 100 of the most
low-lying energy structures were selected for each of the
complexes. Then they were optimized by B97-D3/SVP +
COSMO (Water) dispersion-corrected DFT-D [5-9] with
geometrical spreading correction on insufficiency of gCP
basis set [7]. 10 structures of ternary complexes with the
lowest energy were selected, for which the final calculation of
geometry and thermodynamic parameters in the approxima-
tion of rigid rotor by B97-D3/TZVP + COSMO method, was
held. Amore accurate calculation of the solvation energy was
conducted by SMD [8]. The calculations by density functional
method were carried out using the ORCA 3.0.3 software [9].
Energy complex formation in solution was calculated as the
difference of the Gibbs free energy of the solvated complex
and its individual components.

With a high degree of certainty, the selected method,
which is based on a study of the full conformational space
of complexes by molecular docking methods and by series
of successive quantum chemical calculations with the use
of increasingly methods, guarantees the most stable ternary
complexes.

Results and discussion

Earlier studies of thiotriazolin [10] showed that the MTTA
is easily deprotonated into organic anion, and morpholine,
respectively, becoming a cation, attaching a hydrogen atom.
Thus, the compound of morpholine and MTTA is an organic
salt. On the other hand, L-arginine, as the amino acid, has to
exist in the form of zwitter-ion. However, unlike many other
amino acids, L-arginine molecule contains three hydrogen
atoms, which may be protonated (Fig. 7). Therewith, the
L-arginine zwitterionic form acts as both donor and acceptor
in the formation of intermolecular hydrogen bonds reinforced

3anopoxckuii MeguumMHcKkui xypHan. — 2017. — T. 19, Ne 1(100)
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with morpholine cation and MTTA anion. This suggests the Table 1. The structure of the most stable thiotriazolin+arginine complexes,

possibility of both two-component complexes with L-arginine their energy of formation (AG?®, _ kcal/mol) and the characteristics of hydrogen bonds
and Thiotriazolin and one of the components and the ternary (H...A, A and DH...A, deg.) According to B97-D3/TZVP + SMD (Water) method
complexes, involving all three molecules. The multiplicity
of donor and acceptor sites in all three studied molecules
(Fig. 2) creates the possibility of the formation of sufficiently
large number of possible complexes.

Quantum chemical calculations show that thiotriazolin
and L-arginine are able to form ternary complexes, where
molecules are linked by multiple hydrogen bonds. From 5
to 7 intermolecular hydrogen bonds are formed in the most
stable complexes (Table 1). In this case, each of the mole-
cules forms hydrogen bonds with the other two in complexes.

The analysis of 10 most stable complexes showed that

Complex 5 Complex 6

they can be divided into two groups. In one group (com- \
plexes 1,2, 4,7, 9, 10) morpholine molecule is neutral, and AG = 6.8 keal/mol AGS =69 kcavml
L-arginine molecule contains two protonated nitrogen atoms, “ 'H o8 73 - ” ";“ o 5 "
whereby its charge is +2. In second group (complexes 3, o ’ e '
. . . N4-H...02 1.70 177 N4-H...02 1.73 159
5, 6, 8) morpholine molecule is protonated at the nitrogen
atom and is a cation, as well as L-arginine molecule with Ne-H.NS 175 o7 Ne-H.N3 1 162
one protonated nitro ’en atom. Negative charges in all cal NT-H..02 173 o7 No-HNT 23 "
P 9 N 9 9 N6-H...N3 213 162 N8-H...02 1.79 174
culated complexes were localized at the carboxyl groups N6-H..O1 176 179

of L-arginine and MTTA. It should be also noted that imino
group of guanidine moiety is protonated in the L-arginine Complex 7 Complex 8
molecule in all cases, whereas the a-aminogroup may be
either protonated or neutral.

The comparison of intermolecular hydrogen bonds in two
most stable complexes showed that nitrogen atom of neutral
morpholine molecules may act as acceptor (complex 1) and
donor (complex 2) of proton. At the same time, as the proton
donor, neutral morpholine molecule forms hydrogen bonds,
and their characteristics are very close to the hydrogen bonds
formed by protonated morpholine. As the proton acceptor,
morpholin forms weaker intermolecular hydrogen bonds.

The calculation data suggest that studied complexes are

. A : | AGZ® = 8.3 keal/mol AGZ® =9.2 keal/mol
thermodynamically unstable in solution. The energies of them
L . . N2-H...05 1.77 160 N2-H...05 155 176
are positive, but rather low (Table 1) despite charge gain of a
) . N4-H...02 2.11 153 N4-H...01 1.82 154
number of intermolecular hydrogen bonds. Apparently, this is
. : . , N5-H...04 1.90 146 N4-H...N1 1.79 164
due to the high conformational flexibility of the molecules, in N6H. 01 167 164 N&H. 02 169 77
which t.he |nvolveq hydrogen bonding groups are separatgd N7-H..O4 - 137 N6-H..O1 193 177
by a bridge containing several methylene groups, and quite NT-HNA 296 138
easy transfer of protons involved in hydrogen bonding. It is N&-H. 03 180 161

also possible to affirm the existence of some of the most
profitable mode binding in complexes. Complex 9 Complex 10

It should be noted that the solvation energies were
calculated in the approximation of infinite dilution. Molecular
complexes are expected to be more stable in the final con-
centration of solution due to strengthening of intermolecular
interactions.

Findings

1. Based on the results of the conducted quantum-che-
mical study of a three components system (MTTA, morpholine,
and L-arginine) it is possible to show the possibility to form

!

AGZ® =9.7 kcal/mol AGZ® =10.3 keal/mol

ternary complexes with low stability in infinite dilute solutions. o o

2. It should be noted that two negative charges are N4-H..02 214 165 NA-H.N1 202 175
always localized in formed complexes on the deprotonated NG'H"'81 1.90 170 NS-H..04 201 116
carboxyl groups. The positive charges are located either on N7-H..04 1.99 150 No-H..N4 175 169
e . . o N5-H...02 1.73 163 N5-H...01 1,69 173

the guanidine moiety and the a-amino group of L-arginine,
- . - N8-H..02 1.81 165 N7-H..01 1.81 160

or on the guanidine moiety of L-arginine and protonated

N8-H..N3 1.92 147

molecule of morpholine.
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3. It can be expected that the strengthening of inter-
molecular interactions in the real solutions may result in
increased stability of the complexes.
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