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Copepxanue

OpuruHanbHble UCCAEAOBaHUA

Cusonan B. A., Kanwwurap H. I
MpeArKTOpU PO3BMTKY FOCTPOI CepLEBOI HEAOCTATHOCTI Y XBOPMX
y roctpomy nepioai Q-iHdapkTy miokapaa

KysHeuos A. A.

MoxAnBOCTI Bep1diKaLlii KOPOTKOCTPOKOBOTO GYHKLIOHAABHOMO
MPOrHO3y HACAIAKIB FOCTPOrO NepioAy CMOHTAHHOIO CynpaTeHTOpiaAbHOTO
BHYTPILUHbOMO3KOBOTO KPOBOBMAMBY 3 BUKOPHUCTAHHAM MOAUGDIKOBaHMX
BapiaHTiB Intracerebral Hemorrhage Scale

Cugonan B. B., Hogikog €. B., loraneHko M. C.

BnAuB cyOKAIHIYHOTO TiNOTMPEO3Y Ha NOKa3HKKK A0BOBOTO
MOHITOPYBaHHSA apTepiaAbHOMo TUCKY Y XBOPHX Ha FinepTOHiuHY XBOPOOy
BMCOKOTO AOAGTKOBOTO PU3HKY

TkaueHko C. C., PoauHcbkuii 0. ., PoauHcbka I, 0.,
Top6-TaBpuAbueHkKo I. B.

0cobAMBOCTI BNAMBY iHTEPHEMPOHHOTO MyAy HA MOTOHEMPOHM
CMMUHHOTO MO3KY 3a YMOB TPMBAAOI TiNoecTporeHemii

Kpueenko B. ., Bopopasko O. 1.

0cob6AMBOCTI OKCHAGTUBHOTO CTPECY Y XBOPHX i3 NOEAHAHMM Nepedirom
LlYKPOBOTO Alabety 2 Tuny Ta 0CTeonopoay, Aki NOCTIHO NPOXMBaIOTh
B YMOBaX aHTPOMOreHHOM0 HaBaHTaXeHHs

Tokapuyk H. I., Buxra 0. B.
AHani3 cTaTycy BiTamiHy D y AiTel NEPLUIOro POKY XHMTTA 3 OXMPIHHAM

MenbHuk B. M., Nanactok 0. B., CapomoBa-AHapiaHoBa I. B.,
MonauanoBa M. C., Ckopuk B. B.

TeCT Ha 3BOPOTHICTb BPOHX006CTPYKLIT Y BUABAEHHI BPOHXO-
06CTPYKTUBHOMO CMHAPOMY B AUGEPEHLLIMHIN AlarHOCTULL 6pOHXiaAbHOT
acTMK Ta XPOHIYHOrO 0BCTPYKTUBHOIO 3aXBOPIOBAHHS AETEHb

Ky3bmeHko T. C., BopotuHues C. I
CnoHykaAbHa cnipoMeTpis Ak cnoci6 3anobiraHHA PO3BUTKY aTeAEKTa3iB
AEreHeBOl TKaHWHK

PasHatoBcbka 0. M., Xyaskos I'. B.

AiarHocTMyHa LiHHICTb uMcTaTHy Cy XBOPHX Ha XiMiOPEe3HUCTEHTHUI
TyBEePKYAbO3 AereHb, fKi NepebyBatoTb Ha NaAiaTUBHOMY AiKyBaHHI

YepHeHko A. M.
MporHosyBaHHs nepebiry GPOHXOAEreHeBOI AUCNAASIT B AiTEW
LIASIXOM @HaAi3y KAIHIKO-6i0XiMiYHMX MOKa3HUKIB

CrenaHeHko T. l., XpuctocoBa |. M., Pykasuua I. B.

KpuTepii TpMBaAOCTi NPOBEAEHHS NPOTHU3aNaAbHOI Tepanii
B AiTeN, fKi XBOpi Ha 6POHXOAEreHeBy AMCMAG3itO

Boxyk b. C., CrenaHueHko M. C., AccoHoB A, O.
TPMBOXHO-AENPECHBHI NPOSIBM Ta iXHiil 3B'A30K i3 COMATUYHOLO
CHMNTOMATUKOO B MALIEHTIB 3 IHTEPCTULIIAHUM UMCTUTOM

Aaniok I. 0., Aouenko C. fl., Pexkanos A. T.

OyHKLIOHAAbHUI CTaH EHAOTEAIID B YOAOBIKIB, AIKi XBOPI
Ha NePBUHHY NOAATPY, 3 NOYATKOBUMM O3HAKaMK HUPKOBOI AMCOYHKLLT

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

160

165

170

177

182

187

193

199

203

207

214

219

225

Original research

Syvolap V. D., Kapshytar N. I.
Predictors of acute heart failure in patients during the acute period
of Q-wave myocardial infarction

Kuznietsov A. A.

Possibilities of verification of a short-term functional outcome
prognosis in the acute period of spontaneous supratentorial
intracerebral hemorrhage using modified variants of

the Intracerebral Hemorrhage Scale

Syvolap V. V., Novikov Ye. V., Potapenko M. S.

Influence of subclinical hypothyroidism on indicators

of 24-hour arterial blood pressure monitoring in hypertensive
patients with high additional risk

Tkachenko S. S., Rodynskyi O. H., Rodynska H. 0.,
Horb-Havrylchenko I. V.

Peculiarities of the interneuronal pool influence on the spinal
motoneurons under the conditions of prolonged hypoestrogenemia

Kryvenko V. 1., Borodavko O. I.

Oxidative stress features in patients with combined course
of type 2 diabetes mellitus and osteoporosis residing
in anthropogenic pressure conditions

Tokarchuk N. 1., Vyzhha Yu. V.
Estimation of vitamin D status in infants with obesity

Melnyk V. P., Panasiuk 0. V., Sadomova-Andrianova H. V.,
Molchanova M. S., Skoryk V. V.

Bronchodilator reversibility test for broncho-obstructive syndrome
detection and differential diagnosis of bronchial asthma and chronic
obstructive pulmonary disease

Kuzmenko T. S., Vorotyntsev S. I.
Incentive spirometry as a way to prevent pulmonary atelectasis
development

Raznatovska 0. M., Khudiakov H. V.

Diagnostic value of cystatin C in patients with drug-resistant
pulmonary tuberculosis receiving palliative care

Chernenko L. M.
Prediction of bronchopulmonary dysplasia course in children
by analyzing clinico-biochemical indicators

Stepanenko T. I., Khrystosova I. M., Rukavytsia H. V.

Criteria for the duration of anti-inflammatory therapy in children
with bronchopulmonary dysplasia

Bozhuk B. S., Stepanchenko M. S., Assonov D. 0.
Anxiety-depressive manifestations and their relationship with
somatic symptoms in patients with interstitial cystitis

Daniuk I. 0., Dotsenko S. Ya., Rekalov D. H.

Functional condition of the endothelium in men with primary gout
and initial signs of renal dysfunction

3anopoxckuit MeguumHcKui xypHan. Tom 21, Ne 2(113), mapt — anpenb 2019 1.



OpuruHanbHble UCCAEAOBaHUA

flkuvieHko B. B.

KAiHiYHa 3HauyLLiCTb NOpPYLUEHb AOTIAEPIBCLKOMO CMEKTPA PEHAABHOTO
KPOBOTOKY B NMALJ€EHTIB i3 AUCOYHKLIEIO TPAHCTIAGHTaTa Y BiAAGAEHI
TepMiHK NicAs onepaLii

I'pupina T. A., Xoma P. €., EHHaH A-A. A., ®epuyk A. C.,
pyseBcbkuii 0. A.

AOCAIAKEHHS MPOTUMIKPOOHOT aKTUBHOCTI aMIHOMETAHCYAbGOKHUCAOT
LLIOAO LWTamiB Staphylococcus aureus i3 pisHUM PiBHEM YyTAUBOCTI
AO aHTUOBIOTHKIB

BaiHaep 0. 0., Bainaep 0. B., Porap A. B.,

lymenHa A. B.

0c06AMBOCTI @aHTUOIOTUKOPE3UCTEHTHOCTI LUTaMIB S. aureus,

LLIO BMAIAEHI 3i CAM30BOI HOCA Ta ropAa ambByAaTOPHHX NaLlieHTiB
M. YepHiBLi

CeBanbHes A. |., Lapasapa A. .

LLIKiaAMBI yMOBH npaLi K GaKTop PU3UKY PO3BUTKY
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Meta po60T1 — BU3HaUMTV NPEMKTOPY PO3BUTKY FOCTPOI CepLIEBOI HEAOCTATHOCTI Y XBOPMX Y rocTpoMy nepioi Q-iHdapkTy miokapaa.

Marepianu ta metoaun. O6cTexunu 139 xopux y roctpomy nepioai Q-iHdapkty Miokapaa (IM), cepenHii Bik — 66,00 + 0,97 poky
(M £ m). 3anexHo Bif HassBHOCTI rocTpoi cepLieBoi HegoctatHocTi (FCH) xBopux noginunu Ha 2 rpynu: 6e3 FCH — 46 oci6, cepen-
Hit Bik 61,00 £ 1,87 poky (M £ m), i3 TCH — 93 ocobw (Killip Il —n =51, Killip Il - n = 42), cepenHi Bik 69,2 + 8,3 poky (M £ m).
XBOPUM BUKOHaMNM 3aranbHOKMiHIYHE 0BCTEXEHHS!, BU3HAYMIM PiBEHB FMikeMii nif Yac rocnitanizawii, 3giiCHUNM TpaHCTopakanbHy
[onnep-exokapaiorpadito, BCTaHOBUNM piBeHb konentuHy Ta NTproBNP.

Pesynbrati. 3a AaHMMK yHIBapiaHTHOTO NOMICTUYHOTO PErpeciiHoro aHanisy, rinepriikemis B roctpomy nepiogi IM acoujtoetses 3
BiporigH1M 36inbLueHHAM BigHoLweHHs WwaHciB TCH B 1,24 pasa (95 % [l 1,08-1,44; p = 0,003). 3a pesynsratamn ROC-aHanisy,
KPUTWUYHUIA piBEHb MMiKeMii CTaHOBUTL >9,3 MMOnb/N (4yTnmBicTb 47,8 %, cneumndivnicTs 78,3 %), nnowwa nig ROC-kpusoto — 0,666
(95 % 11 0,580-0,745; p = 0,0004). 3a yMOBM PO3BMTKY CUCTOMIYHOI AUCHYHKLIT Y XBOPWX Ha rocTpuii IM BigHOLLEHHS! LWaHCiB
'CH 36inbLuyeTses y 5,69 pasa (95 % [l 2,47-13,14; p < 0,0001). 3poctaHHs BMICTY konenTuHy noHag 0,53 Hr/mMn (YyTnuBiCTb
93,1 %, cneundivnicTb 28,6 %), nnowa nig ROC-kpueoto 0,633 (95 % Al 0,543-0,716; p = 0,0086) acowjitoroTbCs 3i 36inbLUEHHAM
BigHoLeHHs waHcis TCH y 1,39 pasa (95 % [l 1,06-1,83; p = 0,02). He BctaHoBunmn 3anexHicte MCH Big piBHa NTproBNP —
BLL = 1,001 (95 % Al 0,99-1,01; p = 0,36). 3a gaHUMK MyNTUBAPIAHTHOTO JTOTICTUYHOTO PErPECIIHOO aHani3y, He3anexHUMK
chaktopamu pusuky CH € piBeHb rineprrikemii nig yac rocnitanisauii nosag 9,3 mmons/n — BUW = 1,19 (95 % Al 1,01-1,39;
p = 0,036) i cuctoniyna gucyHkuis M — BL = 5,24 (95 % [l 2,03-13,55; p = 0,001).

BucHoBku. Y xBopux y roctpomy nepiogi Q-IM, ycknagHeHoro CH, BiporigHoO BULLMiA piBEHb KONENTWHY Ta rmikemii nig yac
rocnitanisadii, BiporigHo Hwk4ni piseHb PBITDK. 3anexHumu daktopamu pusnky MCH y xsopux Ha roctpuii Q-IM e rmikemisi
noHap 9,3 MMonb/n, 36iMnbLUeHHs BMICTY konenTuHy noHap 0,53 Hr/mn i cuctonivHa ancdyHkuis J1LL. HesanexHumm dhaktopamm
puauky CH y roctpomy nepiogi Q-IM e rineprrikemist Ta cuctoniyHa ancdyHkuis L.

MpeAanKTOpbI pa3BUTUA OCTPOH CEPACUHOM HEAOCTAaTOUHOCTH Y HOABHBIX
B 0CTpOM nepuoae Q-uHpapKTa MUoKapaa

B. A. CbiBoaan, H. U. Kanwurtapb

Liens pa6oTbi — OnpenenuTs NpeankTopbl passuTUS OCTPON CEPAEYHONM HEAOCTATOYHOCTH Y BOMbHBIX B OCTPOM Nepuoae Q-ik-
hapkTa M1okapga.

Marepuansi n metogbl. O6cnegosanu 139 6onbHbIx B ocTpom nepuoge Q-vHdapkta muokapaa (M), cpegnumin Bospact —
66,00 10,97 roga (M + m). B 3aBMCMMOCTM OT Hannuus ocTpoi cepagyHon HegoctatouHocTv (OCH) BonbHbIX nogenunm Ha 2 rpynnbi:
6e3 OCH — 46 yenoBek, cpenHuin BospacT — 61,00 + 1,87 roga (M + m), ¢ OCH — 93 yenoseka (Killip Il - n = 51, Killip Il — n = 42),
cpenHuii BospacT — 69,2 + 8,3 roga (M + m). BonbHbIM MpoBenm obLLEKMHNYECKOe 06CNen0BaHUE, ONPEAENNY YPOBEHb MMUKEMUN
Mpu rocnUTanu3aLmm, NPOBENM TpaHcTopakarbHyt AoNMnep-axokapanorpacuio, ycTaHoBMv ypoBeHb konenTiHa 1 NTproBNP.

Pesynirarbl. 1o 4aHHbIM YHUBAPUaHTHONO MOMACTYECKOTO PErPECCHOHHONO aHanu3a, rmneprikemms B octpom nepuose VM acco-
LIMMpYeTCs C BEPOSITHBIM YBENUYEHNeM oTHoLLeHus waHcoB OCH B 1,24 pasa (95 % W 1,08-1,44; p = 0,003). Mo pesynisratam ROC-
aHarnu3a, KpUTUYECKUIA YPOBEHb IMMKEMIW COCTaBMI >9,3 MMOML/M (YyBCTBUTENBHOCTL 47,8 %, cneuudmiHocTb 78,3 %), nnoLuaab noa
ROC-kpuBor — 0,666 (95 % A1 0,580-0,745; p = 0,0004). Mpu ycrnoBmm paseuTus CUCTONMYECKOI ACYHKLIMW B 0cTpoM nepuroae M
oTHoLeHve wancoB OCH yeenuumsaetcs B 5,69 pasa (95 % [N 2,47-13,14; p < 0,0001). PocT yposHst konenTuHa 6onee 0,53 Hr/mn
(4yBcTBUTENBHOCTL 93,1 %, CneundmyHocTb 28,6 %), tnowwaas nog ROC-kpueoii 0,633 (95% AW 0,543-0,716; p = 0,0086) accoumm-
pytoTCs € yBenuyeHnem otHolueHms waxco OCH B 1,39 pasa (95 % W 1,06-1,83; p = 0,02). He ycraHosneHa 3asucumocts OCH ot
yposHa NTproBNP — OLL = 1,001 (95 % W 0,99-1,01; p = 0,36). Mo AaHHbIM MyNTUBAPUAHTHOIO TOMCTUYECKOTO PETPECCUOHHOM
aHanu3a, HesaBucUMbIMU dhakTopamm pricka OCH sBNsOTCS YpOBEHb MMNEPrMMKEMUN NpW rocnuTanuaauuy 6onee 9,3 mmons/n —
OLW =1,19 (95 % AW 1,01-1,39; p = 0,036) n cuctonmnueckas ancdyHkums DK — OLL = 5,24 (95 % [N 2,03-13,55; p = 0,001).

BbiBogpbl. Y 6onbHbIX B ocTpom nepuoge Q-UM, ocnoxHeHHoro OCH, OCTOBEPHO BbiLLE YPOBEHb KOMENTUHA W IMMKEMUN
npw rocnuTanusauym, 4OCTOBEPHO Hke ypoBeHb OBITK. 3aBucumbivmn haktopamm pucka OCH y BornbHbIX ocTpbiM Q-VIM
aBnseTcs rukemus bonee 9,3 MMonb/n, yBenuyeHne copgepxanuns konentiHa 6onee 0,53 Hr/Mn v cuctonmyeckas AMchyHKUNS
JDK. HezaBucumble haktopsl pucka OCH B octpom neproge Q-UIM — runeprimkemms n cuctonndeckas amcdyHkums JHK.

Predictors of acute heart failure in patients during the acute period of Q-wave myocardial
infarction

V. D. Syvolap, N. I. Kapshytar

The aim was to identify predictors of acute heart failure (AHF) in patients with acute Q-wave myocardial infarction (MI).
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Materials and methods. A total of 139 patients in the acute period of Q-wave MI were examined, average age was 66.00 + 0.97
years (M £ m). Patients were divided into 2 groups depending on AHF presence: without AHF — 46 persons, the mean age was
61.00 £ 1.87 years (M = m) and with developed AHF — 93 persons (Killip Il, n = 51; Killip Ill, n = 42), the mean age was 69.2 + 8.3
years (M £ m). The patients underwent general clinical examination, blood glucose level was determined on admission, transthoracic
Doppler echocardiography was performed and copeptin and NTproBNP levels were measured.

Results. According to univariate logistic regression analysis, hyperglycemia in the acute period of Q-wave MI was associated with
a probable increase in the odds ratio of AHF by 1.24 times (95 % CI 1.08-1.44; P = 0.003). According to the results of the ROC-
analysis, the critical level of glycemia was >9.3 mmol/l (sensitivity 47.8 %, specificity 78.3 %), the area under the ROC-curve was
0.666 (95 % CI 0.580-0.745; P = 0.0004). With the development of systolic dysfunction in the acute period of MI, the odds ratio of
AHF increased by 5.69 times (95 % Cl 2.47-13.14; P < 0.0001). An increase in copeptin level of more than 0.53 ng/ml (sensitivity
93.1 %, specificity 28.6 %) and the area under the ROC curve of 0.633 (95 % Cl 0.543-0.716; P = 0.0086) were associated with
anincrease in the odds ratio of AHF by 1.39 times (95 % CI 1.06-1.83; P = 0.02). There was no dependence of AHF on NTproBNP
level - OR =1.001 (95 % CI 0.99-1.01; P = 0.36). According to multivariate logistic regression analysis, independent risk factors
for AHF were the hyperglycemia level on admission of more than 9.3 mmol/l OR = 1.19 (95 % CI 1.01-1.39; P = 0.036) and left
ventricular (LV) systolic dysfunction — OR =5.24 (95 % Cl 2.03-13.55; P = 0.001).

Conclusions. In patients with acute Q-wave MI complicated by AHF, the admission levels of copeptin and glycemia were
significantly higher and LV ejection fraction was significantly lower. The dependent risk factors for AHF in patients with acute
Q-wave MI were glycemia level of more than 9.3 mmol/l, an increase in copeptin level of more than 0.53 ng/ml, and LV systolic
dysfunction. Independent risk factors for AHF in the acute period Q-wave MI were hyperglycemia and LV systolic dysfunction.

locTpa cepueBa HepocTaTHicTb (TCH) — ogHe 3 HabinbLu
MPOrHOCTUYHO HECMPUATINBUX YCKMaAHEHb rOCTPOro
iHbapkTy Mmiokapaa (I'IM). 3rigHo 3 National Regestry of
Myocardial Infarction, TCH possuBaetbes y 20,4 % xBopux
nig Yac rocnitanisauii Ta gogatkoso y 8,6 % XBopux npoTs-
TOM CTaLioHapHOro MikyBaHHst [1]. Mpy BUHUKHEHHI LibOro
YCKMaAHEHHs rocnitanbHa neTanbHiCTb CTaHOBUTb Maiixe
12 %, a piuHa cmepTHicTb — Maiixe 40 % [2]. BueyeHHs
npeaukTopie po3suTKy MCH i MOXIMBOCTEN BNAMBY Ha HIX
[aCTb 3MOTY 3HW3WTI YaCTOTY PO3BUTKY LIbOTO YCKMaAHEHHS!
Ta NiABULLMTI BUXMBaHICTb XBOpUX Ha M.

MeTa po6otu

BuaHaunTv npeayktopu possutky FCH y XBOprX y roctpomy
nepioai Q-iHdapkTy miokapga.

Marepianu i MeToAH AOCAIAKEHHA

[ocnimkeHHs BUKOHaNM Ha KniHiyHii 6a3i kaceapu BHY-
TpiLHix xBopo6 1 3AMY y BigaineHHi iHTeHCyBHOI Tepanii
AN NiKyBaHHS NaLlieHTiB 3 rOCTPO KOPOHAPHOKO HeJocTaT-
HicTio KY «Micbka kniHiYHa nikapHs eKCTPEHOi Ta LBUAKOT
mMeanyHoi gonomorn M. 3anopixoksiy. Ilicns mignucaHHs
iH(hopMOBaHOI 3roay B fOCiZXeHHs 3anyyunu 139 xBopux
y roctpomy nepiogi Q-iHcpapkty miokapaa (Q IM), cepeaHii
Bik — 66,00 0,97 poky (M £ m), yonosiku — 59 % (n = 83).
3anexHo Big HasisHocTi FCH xBopux noginunu Ha 2 rpynu:
6e3 CH — 46 oci6, i3 Hux YonoBiku — 73 % (n = 34), ce-
pegHin Bik — 61,00 £ 1,87 poky (M £ m), 3 'CH — 93 ocobu
(Killip 1= n =51, Killip [l = n = 42), i3 H1x Yonosikn — 52 %
(n = 49), cepeppin Bik — 69,2 + 8,3 poky (M + m).

XBOPUM BUKOHamnW 3aranbHOKMiHIYHE 0OCTEXEHHS,
BM3HAYMNM piBeHb rikeMii nig yac rocnitanisadii. Y nepiui
48 rogvH Big PO3BUTKY KMiHIYHOI KAPTUHW 3aXBOPIOBAHHS
BUKOHanNM TpaHcTopakasbHy Aonnepexokapaiorpadito
Ha ynbTpasBykoBomy ckaHepi «MyLab50» («Esaote»,
Itaniq) 8 M; B; PW; CW; CFM pexumax 3a pekomeHaa-
uisMu AmepukaHCbKOro ToBapucTea exokapgiorpadii
[3]. BusHaunnu piseHb konentuHy Ta NTproBNP. 3pasku
nnasmy KpoBi JOCRIAUMM Ha KOMENTWUH 3a [OMOMOrow
Habopy peareHTiB BUpo6HUMLITBA Phoenix Pharmaceuticals
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METOOM KOHKYPEHTHOTO iMyHO(DEPMEHTHOTO aHaniay.
PiBeHb NTproBNP y cvpoBaTLii KpoBi BU3HAYMIM METOOM
TBEpAodasHoro iMyHoepMEeHTHOrO aHaniay 3a [OMoMo-
roto ctaHgapTtHoro Habopy peaktusis NTproBNP ELISA
Kit («Biomedica», CnosayunHa). [JocnimkeHHs BUKOHanM
3rigHo 3 iHCTpYKLUieto fo HabopiB Ha 6asi HaB4anbHoro mMe-
[JMKO-NabopaTopHOro LieHTpy 3anopiabkoro AepaBHOro Me-
JMHYHOTO YHIBEPCUTETY (AMPEKTOp —a-p Me. Hayk, podecop
A. B. Abpamos). L|inbHy kpoB Gpanu 3 nepndepryHoi BeHn
y BakyymHi npobipku Vacutainer i3 K2 EATA # iHriGiTopom
NpOTEOoNi3y anpoTWHIHOM ANS OTPUMAaHHS nnasmu Ta
npobipku Vacutainer Ans oTpUMaHHsi CUpPOBaTKM Ta LieH-
Tpudpyrysanu nporsirom 15 xB Ha waewmakocTi 1600 06/xs.
OTpumaHy nnasmy 3aMopoXyBanu npw Temneparypi
-70 °C, cuposatky — npw Temnepatypi -20 °C 3 HacTynHUM
OHOYACHUM [OCRiMKEHHAM YCixX 3paskiB. HopmanbHuMy
BBaXanu 3HAYEHHS, LLO BU3HAYeHi BUPOBHUKOM Habopy
peareHTiB. [Ina NOACHKOI NNas3Mu HOpMarbHAM BBaXanm
piBeHb konenTuHy 0,84 Hr/mn. Ak pedepeHTHI 3Ha4YeHHs
NTproBNP BupobHuMK npornoHyBaB MegiaHy 5,8 nmonb/n.
CTaTUCTMYHMI aHani3 BUKOHamNMW, 3aCTOCOBYIO-
yu naket nporpamu Statistica 13.0 (StatSoftinc., Ne
JPZ8041382130ARCN10-J) i MedCalc.10.2.0.0. linotesy
MpO HOPMAanbHICTb PO3MOLiNy NEPEBIPSNM 3a AONOMOrOK
kpuTepist LLanipo-Yinka. KinbkicHi 03Hakv HaBedeHi y BUrNs-
4i M + m (cepenHe apudmMeTuyHe + cTaHAapTHa Noxubka
cepenHboro apudmetudHoro) abo Me [Q25; Q75] (mepiaHa
3 BEPXHIM i HWXHIM KBapTUNSMW) 3anexHO Bif BUAY pos-
noginy (HopmarbHoro abo Takoro, WO Bifpi3HAETLCS Bif
HOpManbHoro). BiporigHicTb BigMiHHOCTEN OLiHIOBaNM 3a
Joromoroto ABoBubipkoBoro t-kputepito CTblogeHTa ans
HesanexHux BMGIPOK Mpy HopmMansHoMy po3nogini abo
U-kpuTepin MaHHa-YiTHI ansa HesanexHux BuGIpok npm
pO3MoAini, Lo BiAPI3HAETLCA Bi HOpManbHoro. [ins Bu3Ha-
YeHHst 3anexHnX npeaukTopie possuTky MCH BrKopucToBY-
Banm metoz 6iHapHOrO NOTICTUYHONO PErpECiiHOo aHaniay.
YMHHWKY, WO Manu BiporiHe MPOrHOCTUYHE 3HAYEHHS B
ofHohakTopHOMY aHanisi, BKrto4ani 4o 6aratoakTopHoi
mogeni 3BOPOTHUM MOKPOKOBUM METOAOM 1151 BUSHAYEHHS
He3anexXHux npeavkTopis. [JaHi HaBeaeH: SK BiAHOLLEHHS
LIaHCIB i foBipyi iHTepBanu. [1ns BUSBNEHHs ONTUManbHOI
TOYKM PO3MOAINY PIBHSA KiNbKICHUX O3HAK (OMTUMAaribHOro
CriBBIZHOLLIEHHS Yy TNMBOCTI Ta cnewmdivHocTi biomapkepa)
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

Ta6nuus 1. [JaHi MynsTMBapiaHTHOrO perpecinHoro aHanidy

DaKTop pU3nKy, BigHolueHHA 95 % posipunin | BiporigHicTb,
OJMHULIi BUMipIOBaHHSA LIaHCIB iHTepBan p

PiseHb rnikemii nig yac 1,19 1,01-1,39 0,036
rocnitaniaawii, Mmons/n
KonenTuH, Hr/mn 1,34 0,98-1,84 0,069
HasiBHicTb cucTonivHoT AncdyHKuii, n 5,24 2,03-13,55 0,001
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Puc. 1. Touka po3noginy ans pieHs rmikemii nig yac rocnitanisauii y xsopux Ha Q-IM, wo ycknag-

HeHui FCH.

100

80

Sensitivity
(2]
o

N
o

20

_J_’_'_

Sensitivity: 93,1
Specificity: 28,6
Criterion : >0,53
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Puc. 2. ROC-kpvBa piBHs konenTuHy y xsopux Ha Q-IM, wo ycknagHeruin FCH.
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BukopucToByBanu ROC-aHani3 i3 nobygoBow xapakTe-
PUCTWYHOI KpWBOI. BiporigHnMu BBaXKanu 3Ha4YeHHs npu
p <0,05.

Pe3yabTati

Y 108 obCcTexeHnx gjiarHoCTyBanw rinepriikemito (3a pe-
KomMeHaauismn AMepurkaHCKoi acouliaLlii eHAOoKpPUHONOriB
Ta AmepukaHcbkoi aiabeTuyHoi acouiauii [4]), megiaHa
piBHs 9,4 [8,6; 11,5] mmonb/n, 25,9 % (n = 23) 3 HUX Manu
LyKpoBuWI fjiabeT B aHamHesi. Y 28,7 % (n = 31) xBopux
Bi3Hayanacb Hopmornikemis, megiaHa pisHs 6,1 [4,9;
6,7] mmonb/n. E rpyni FCH rineprnikemito Bu3Haumnmy 88 %

(n = 80) xBOpMX, MeAiaHa piBHA rnikemii y rpyni — 9,2 [8,1;
11,2] mmonb/n. Y rpyni xBopux 6e3 MCH piseHb rmiokoan
nig Yac rocnitanisauii nigsuwenuii y 63 % (n = 29) oci6,
megiaHa pieHs rnikemii y rpyni — 8,2 [7,5; 8,9] mmonb/n. Y
rpyni xeopux i3 MCH kinbkicTb 0ci6 i3 rineprnikemieto nig
yac rocnitanisauii siporigHo 6inbla (p = 0,002), a piBeHb
rnikemii Buwmn Ha 11 % (p = 0,001).

3a gaHumu exokapgiorpadii, y 20 % (n = 9) xBopux
6e3 MCH BusiBUAM CUCTONIYHY AUCYHKLIO NIBOTO LUMYy-
HouYKa (cppaKkList BUkmay MeHLLE Hix 45 %), mediaHa piBHS
®B craHosuna 55 % [51; 61]. Y rpyni i3 TCH cucToniyHy
amcadyHkuito BusBumm B 59 % (n= 55), o BiporigHo GinbLue,
Hix y rpyni 6e3 MCH (p < 0,001). MegiaHa pisHs ®BJILL y
xBopux i3 FCH ctaHoBuna 42 % [38; 51] Ta 6yna BiporigHo
HKYOH0, HiX y xBopux 6€3 MCH Ha 24 % (p < 0,0001).

MegiaHa piBHs konenTuHy y xBopux 6e3 'CH gopisHto-
Bana 1,17 ur/mn [51; 61, y nauieHTis 3 03Hakamn FCH—1,91
[0,73; 3,32] Hr/mn Ta BigpisHsnacs BiporigHo (p = 0,007).
MegiaHa pieHs NTproBNP y xsopux 6e3 'CH - 31,43 [8,39;
70,24] nmonb/n, y xBopux i3 TCH — 43,54 [26,2; 131,7]
nMonb/n i BiporigHo He BigpisHanacs (p = 0,09).

3a AaHnMK yHIBapiaHTHOTO NTOTCTUYHOTO PErpeCifHOro
aHaniay, rineprnikemis B roctpomy nepiogi IM acouitoeTbes
3 BiporigHNM 36inbLUEHHSM BigHOLLEHHS WwaHciB TCH Yy 1,24
pasa (95 % [I 1,08-1,44; p = 0,003). 3a pe3ynsratamm
ROC-aHaniay, kpuTuiHMIA piBeHb rmikemii y xBopux Ha 'CH
CTaHoBuTb >9,3 Mmonb/n (YyTnmeicTb 47,8 %, cneumdiv-
HicTb 78,3 %), nnowa nig ROC-kpreoto — 0,666 (95 % [
0,580-0,745; p = 0,0004) (puc. 1).

[oBeneHo HasBHiCTb 38'a3ky CH i3 HasiBHOO cucTO-
nivHoto aucdyHkuieto JILL. 3a ymoB ii posBuTKY y XBOpUX
Ha rocTpuit IM BigHowweHHst waHcis MCH 36inbLuyeTses B
5,69 pa3a (95 % [l 2,47-13,14; p < 0,0001).

3pocTanHs BMICTY konenTuHy noHaz 0,53 Hr/mn (YyTrm-
BicTb 93,1 %, cneuudiuHicTb 28,6 %), nnowwa nig ROC-kpueoto
0,633 (95% [l 0,543-0,716; p = 0,0086), acouioeTbCs 3i
30iNbLLUEHHAM BiJHOLLEHHS! LLIAHCIB rOCTPOI CepLieBOi Hemo-
crarHocTi B 1,39 pasa (95 % Al 1,06-1,83; p = 0,02) (puc. 2).

3a JaHuMMK NOTICTUYHOMO PErpecinHoro aHanisy He
BCTaHoBWNM 3anexHictb NCH Big piBHs NTproBNP —
BLW=1,001 (95 % Al 0,99-1,01; p = 0,36). KputnyHun
piseHb NTproBNP y xBopux Ha Q-IM, o ycknaaHeHuid TCH,
CTaHoBWTb >32,29 nmonb/n, ane He BiporigHo (p = 0,05).

3a JaHuMK MynbTUBapiaHTHOTO NOTiCTUYHOTO pe-
rPecinHoro aHaniay, HesanexHuMmn akropamu puUsnky
'CH € piBeHb rineprnikemii nig yac rocnitanisavji noHag
9,3 Mmonb/n Ta cuctonivHa ancdyHkuis J1LL. KonenTuH y
LLin koMBiHaLii dhakTopiB BTpayae He3anexHi npeankTopHi
BnacTveocTi (mabn. 1).

06roBopeHHA

Y OOCHiMKeHHi, L0 BUKOHAHE B YHIBEPCUTETCHKOMY LiEH-
Tpi TupaHw [5], BUBYaNK KNiHiYHi ocobnmeocTi cepLeBoi
HepocTaTHocTi y 587 xsopwx Ha M. TCH noHag apyrun
knac 3a Killip 3sapeectpysanu y 156 oci6 — 26,6 % 3 ycix
obcTexernx. 3a KniHIYHUMU XapakTepucTukamu Lii XBopi
CyTTEBO Bifpi3HANNCA Bia nmauieHTiB 6e3 MCH: 3a cTatTio
(NepeBaxanu YoMoBiKM1), YaCTOTOK CEPLIEBUX CKOPO4EHb
i PIBHEM CUCTOMIYHOrO apTepianbHOro TUCKY Mif Yac roc-
nitanizauii, HassHicTio MM i npoueayp pesackynspisauii
Miokapda B aHaMHesi, 3a piBHeM rmikemii nig vac rocni-
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Tanisauii, nonepeaHiM NPUIAMaHHAM aHTUMNepTEH3NBHOT
Tepanii, 3a HasBHICTIO 3aXBOPHOBaHb NEPUDEPUIHNX CYaMH,
XPOHIYHOTO 3aXBOPIOBAHHSA HWUPOK, aHeMil, dibpunauii
nepeacepab i pisHem dpakuii Bukuay JLL. HesanexHumm
npegukTopamu po3sutky FCH y mogeni norictnyHoi perpe-
cii ctanm piseHb pakuii Bukugy J1LL, peBackynspuaais
Miokapaa B aHaMHe3i, HasiBHICTb XBOPOO nepudepnyHmx
CyOuH, BiK, cTaTb, nepeHeceHn paiwe M, piBeHb cu-
CTOMIYHOrO apTepianbHOro TUCKY Mif Yac rocnitanisauii Ta
aHemisi. LLogo nokanisauii, To CH po3suBanacs BiporigaHo
yacTile y BunagKy nepeaHboi nokanidawii iHpapKTy, Hix
NPV NMOLUKOMKEHHI B iHLLIMX 30HAX.

Cxoxi pesynsratv otpumanu O. M. MapxomeHko i cni-
Bar. [1]. 3a pesynsratamv NPOrHOCTUYHOT MOZeni, aHaMHe3
3 IXC (ocobnuneo nepeHeceHuit panilue M), apTepiansHa
rinepTeHsis, BiK i nepeaHs nokanisallis iHapkTy BNnvnsatTb
Ha po3suTok MCH.

3HwkeHHs dpakuii Bukmay L npussogmTh A0 306inb-
LIEHHS PU31KY panToBOi CMEPTI Ta CepLeBOi HEAOCTATHOCTI
y xopux Ha M. 3 iHworo 60Ky, HasBHICTb CMCTOMIYHOI
ancyHkuii npu M (3a gaHumm daxoBoi nitepatypw, Bif
40 % Lo 45 %) He 3aBXaW CyNPOBOMKYETHCA KIIHIYHUMM
nposiBamMm1 rocTpoi NiBOLLMYHOYKOBOI HEAOCTATHOCTI. 3a
pesynbTatamy NonynauiiHAX AOCTIMKEHb, 3HMKEeHHs OB
JIW y xBopux Ha M ycknagHioetsea TCH y 30-40 %
Bunagki. Y 20-30 % nauieHTiB cucTonivyHa AMCAYHKLS
3MEHLLYETHCS YW MOBHICTIO 3HUKAE Mg, Yac nikyBaHHs, a B
MOMOBUHK XBOPWX MPOrPECYE YN MaHIeCTye y XPOHIYHY
cepLeBy HeoCTaTHICTb [6].

Y npocnekTUBHOMY AOCHIMKEHHI [7] BUBYaAnu pesynb-
TaT obcTexeHHs 6282 naujeHTis i3 M, skuM BUKoHanm
NepBUHHE YepesLuKkipHe KOpOHapHe BTpyyaHHs. Y 1328
xBopux po3suHynack MCH: y 739 ocib nig yac rocnitani-
3auii, y 589 xBopux npotsirom nepebyBaHHs y cTaLlioHapi.
AHaniytoum pesynstati nikyBaHHsi, nobygosaHa mMogenb
MYnbTUBapPIaHTHOTO PerpeciiHoro aHanisy, B ki Hesanex-
HUMM nipeankTopamu po3suTky MCH cTanu Yac npoBeaeHHs
npoueaypu peBackynsapuaallii (moHag 2 roguHu Big Yacy
rocnitanisavii) Ta TpoM603 cTeHTa Nicns BTpyYaHHs.

[loBeneHo, Lo piBeHb NOCTNpaHAaianbHoI rnikeMii Ta
LIyKpoBWIA pjabet 2 Tuny € npeaukTopamm po3sutky MCH
MOPIBHSHO 3 XBOPUMYU Be3 NOpYLLEHHS BYrMeBOAHOrO 06-
MiHy. Y gocnimxeHHi [8] BuB4anu yactoty po3sutky F[CH Ta
iHLUMX HECTPUATAMBUX KapAIOBACKYNSPHWX MO 3anexHO
BiZ HASIBHOCTI rinepriikemii. Y XBopux Ha LiyKpoBWui aiaber i
3 MOpYLLEHHsIM TonepaHTHoCTi fo Byrnesopis 'CH po3su-
Banacs BiporigHo yacrTiwwe (68,8 % i 36,8 % BignosigHo),
HiX y maujeHTiB 3 Hopmornikemieto (13,7 %). 36inbLueHHs
puanky po3sutky TCH y LiMx XBOPWX NOSICHIOKTL PaHHIM
pemoaentoBaHHam 1L, wo npu3soguTb 4O MOpyLUEHb
perioHanbHOi CKOPOTMBOCTI, NiABULLEHHS XOPCTKOCTI
Miokapfa Ta paHHbOro NIABMLLEHHS TUCKY HaNOBHEHHS,
KOTpe 3yMOBIHOE BUHUKHEHHS KITiHIYHMX nposigie [CH [9].

BuByatoum nporHocTuyHi Giomapkepu y XBOpux Ha
IM Ta OXMpIHHS, BUSBMIN MPEANKTOPHY 3HaYyLWiCTb
konenTuHy, TponoHiny |, MRproADM [10]. [JoBeaeHo, Lo
KOMeNTUH KOPENoE 3 HAsBHICTIO CUCTONIYHOI ANCAYHKLi;
Liel B3aEMO3B’130k 30epiraeTbCs TpMBAMIA Yac Nnicrns kap-
piosackynsapHoi nogii [11]. [Ins nporHo3yBaHHS po3BUTKY
rOCTPOi CepLEeBOi HeJOCTATHOCTI Y XBOPUX Ha roCTpUM
iHtbapKT Miokapaa 3a HasiBHOCTI OXKMPIHHA PEKOMEHLOBAHO
3aCTOCOBYBATW NMPOrHOCTUYHY MOAENb, BPAaXOBYOUN PiBHi
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konenTuHy, TponoHiHy |, MRproADM, 3arankHoro xonec-
TEPUHY, XONeCTepuHy NiNONPOTEiHIB HU3bKOI LLiNBHOCTI,
pakuii Bukmay [10]. He Bu3Haummu BiporigHi BigMiHHOCTI
PIBHA KOMENTWUHY 3aneXHO Bif CTaTi XBOPWX, nokanisawii
noLukomkeHHs npu MM, aHamHe3y 3 IXC abo apTepiansHoi
rinepteHaii, nposeaeHHs YKB abo iHLLoro meTopy nikyBaH-
HS1, KINbKOCTI MOLUKOKEHUX CyaWH. Bussunu kopensuii
piBHs konenTuHy 3 knacom 'CH 3a Killip, Bikom, LUBUAKICTHO
kny604KoBoi (hinbTpavi. Y gocnimkenHi[12] 3a fonomoroto
ROC-aHanisy BctaHoBunu noporose 3HaveHHs (cut off
point) KONENTUHY SK Mapkepa Hekpo3y Miokapaa, Lo cTa-
Hoswso 0,935 Hr/mn, nnowwa nig kpueoto — 0,916 + 0,015.
HaTtpiitypeTnyHi nentmam MatoTb 0OMEXEHe 3Ha4eHHS
B [iarHOCTML roCTPOro NpoLecy Yepes OfHaKOBI HeraTuBHI
NPOrHOCTWYHI 3HAYEeHHSI ANs SK rOCTPOi, TaK i XPOHIYHOI
cepLieBoi HegocTaTHoCTi. BruaHayeHHs NTproBNP pexkomeH-
[0BaHoO y xBopwx Ha I'IM ans BukmnioyeHHs giarHody [CH,
are He 3 MPOrHOCTMYHOK YK AiarHOCTUYHOK MeTo [13].

BucHoOBKHU

1.Y xBopux y roctpomy nepiogi Q-iHchapkTy miokap-
[, LLO YCKNagHEHU rocTPOK CEPLIEBOKD HEOOCTATHICTIO,
BipOriAHO BULLWIA piBeHb KOMENTWHY Ta rnikeMil nig vac
rocnitanisavii, a Takox BiporiHO HUXYMIA piBeHb dopaKkLii
BYKWZY NiBOrO LUMYHOYKA.

2. 3anexHumu aktopamu puUsnKy rocTpoi cepLeBoi
HEO0CTaTHOCTI Y XBOPUX Ha rOCTpUIA iH(DapKT Miokapaa €
BYVXiAHWI piBeHb rMikemii noHag 9,3 MMonb/1, 36inbLUeHHS
BMICTy KonentuHy noHag 0,53 Hr/mn i cuctonivyHa auc-
yHkuis L.

3. 36inbLueHHs NTproBNP He acoLitoeTbes 3 rocTporo
CepLieBor0 HeAOCTATHICTHO.

4. HesanexHumu daktopamm pusuky roctpoi cepLeBol
HEeOoCTaTHOCTI B FOCTPOMY Mepiogi iHhapkTy Miokapaa €
rinepriikemis Ta cucToniyHa AMCHYHKLIA NIBOTO LLMYHOYKA.

MepcnekTnBM nopanbLwKUX gocnimkeHb. MnanyeTsca
BU3HAYEHHS MPEaUKTOPIB rocniTanbHOI NeTanbHOCT Yy
XBOPWX Ha roCTpUM iHGapKT Miokapaa, Lo yCKnaaHeHWi
FOCTPOI CEPLIEBOK HEJOCTATHICTIO.
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Possibilities of verification of a short-term functional outcome prognosis
in the acute period of spontaneous supratentorial intracerebral hemorrhage

using modified variants of the Intracerebral Hemorrhage Scale

A. A. Kuznietsov

Zaporizhzhia State Medical University, Ukraine

The main purpose of the study was to analyze a diagnostic informative value of modified variants of the Intracerebral Hemorrhage
Scale as techniques for detecting adverse functional outcome risk in the acute period of spontaneous supratentorial intracerebral
hemorrhage (SSICH).

Materials and methods. A total of 122 conservatively treated patients (mean age was 64.7 + 1.1 years old) in the acute period
of SSICH were enrolled in a prospective study. Clinical and neuroimaging assessment of the patients’ condition severity was
conducted on admission to hospital using the ICH Scale and its modified versions (mICH-A, mICH-B). The value >3 in accordance
with the modified Rankin Scale on the 215 day of disease was considered as unfavourable functional outcome in SSICH. The ROC
analysis was used for the comparative analysis of the scales’ informative value and for the criteria development.

Results. The unfavourable functional outcome in the acute period of SSICH was registered in 50 (41.0 %) patients. These patients
at the disease onset had significantly higher values in accordance with the mICH-A Scale (4 (3; 5) versus 2 (1; 3), P < 0.0001)
and the mICH-B Scale (3 (2; 4) versus 1 (0; 2), P <0.0001). It was determined that modified versions of the ICH Scale was more
accurate than the original ICH Scale as for a short-term functional prognosis verification (AUC ., ,0.81 £ 0.04 (0.73-0.88) versus
AUC,0.74 £0.04, P =0.0062; AUC ., 0.80 £0.04 (0.72-0.87) versus AUC ,, 0.74 + 0.04, P = 0.0104), whereas the mICH-A
Scale scores >2 became the predictors of an unfavourable functional outcome in the acute period of disease (sensitivity = 76.0 %;
specificity = 69.4 %; RR =3.6 (3.1-4.1), P <0.0001) as well as the mICH-B Scale scores >1 (sensitivity = 76.0 %; specificity = 68.1 %;

RR = 3.2 (2.8-3.6), P < 0.0001).

Conclusions. Modified versions of the ICH Scale are informative tools for the verification of a short-term functional prognosis
in patients with SSICH.

MoxxausocTi BepudikaLii KOpoTKOCTPOKOBOro GyHKLiOHaAbLHOrO NPOrHO3y HaCAiAKIB
rocTporo nepioay CnOHTaHHOI0 CynpaTeHTOPiaAbHOr0 BHYTPILLIHLOMO3KOBOr0 KPOBOBUAUBY
3 BUKOpPUCTAHHAM MoaudikoBaHuX BapiaHTiB Intracerebral Hemorrhage Scale

A. A. Ky3HeuoB

MeTa poboTu — 34iMCHATW aHani3 AiarHoCTUYHOI iHPOpMaTMBHOCTI MoaudikoBaHux BapiaHTie Intracerebral Hemorrhage (ICH)
Scale B feTeKLii pu3uKy HECTIPUATIIMBOTO (OyHKLIOHANBHOMO BUXOAY FOCTPOrO NEpiofy CMOHTAHHOTO CynpaTeHTOpIanbHOMo BHy-
TpiLLHLOMO3K0BOrO kKpoBoBunMBY (CCBMK).

Martepianu Ta meToau. Mposenu NpocnekT1BHe JocrimpkeHHs 122 navieHTiB (cepenHii Bik 64,7 + 1,1 poky) B roctpomy nepiogi CCBMK
Ha TNi KOHCepBaTVBHOI Tepanii. KniHiko-HepoBiayanisaLiiHe OLHIOBaHHS! TSHKKOCTi CTaHy NALlIEHTIB 3MiNCHIOBANM Nig Yac HaOXOmKEHHS!
B CTaLioHap 3 BukopuctanHsaM ICH Scale Ta i mogydikosaHwx BapiaHTiB (mICH-A, mICH-B). Ak HecnpuaTnnemin yHKLiOHaNbHIA pe-
3ynitart roctporo nepiogy CCBMK posrnsinanu 3HaqeHHs >3 6aris 3a MoaudikoBaHOH LLKanoto PeHkiHa Ha 21 0oby 3axBoproaHHs. [ns
MOPIBHANBHOTO aHaniay iHPOPMaTUBHOCTI BYUKOPUCTaHWX LUKa i po3pobreHHs KpuTepiiB NporHo3yBaHHs, BukopuctoByBann ROC-aHania.
Pesyniratu. Hecnpuatnmneuii dyHkuioHanbHui Buxif roctporo nepiony CCBMK sapeectposanuil y 50 (41,0 %) navienTis. MavieHTut
3 HECNPUATIIBIM (PYHKLiOHarbHM Buxogom roctporo nepiogy CCBMK'y aebtoTi 3axBOptoBaHHS CTATUCTUYHO 3HAYYLLO BiAPI3HANMCS
BULLWMM 3HAYeHHsIMM 3a Lukanamu mICH-A (4 (3; 5) npotn 2 (1; 3), p < 0,0001) Ta mICH-B (3 (2; 4) npotu 1 (0; 2), p < 0,0001). BeTa-
HOBWIK, Lo MoauchikoBaHi BapiaHT ICH Scale nepesuLLytoTh opuriHanbHy Lwkany ICH 3a TouHicTo BepudikaLlii KOpOTKOCTPOKOBOIO
yHKLioHanbHoro nporHosy (AUC,_ .., 0,81+0,04 (0,73-0,88) npotnAUC ., 0,74£0,04, p =0,0062; AUC . . 0,80 +0,04 (0,72-0,87)
npotn AUC,, 0,74 £ 0,04, p = 0,0104), npnt LbOMY NPEANKTOPaMU HECTIPUSTIIMBOTO (OYHKLIOHAIBHOTO BUXOAY FOCTPOTO Mepiony
3aXBOPIOBaHHS € 3Ha4eHHs >2 Baris 3a wkanoto mICH-A (wytnusicTb = 76,0 %; cneumdivHicts = 69,4 %; RR = 3,6 (3,1-4,1), p <
0,0001) Ta >1 6ana 3a wkanoto mMICH-B (4yTnmeicts = 76,0 %; cneumdivnicts = 68,1 %; RR = 3,2 (2,8-3,6), p < 0,0001).
BucHoBku. MogudikosaHi BapianTu ICH Scale € iHdopmaT1BHUMY IHCTPYMEHTaMK BepudikaLlii KOPOTKOCTPOKOBOMO (PyHK-
LioHanbHoro nporHody B nauieHTie i3 CCBMK.

Bo3MoXXHOCTH BEpUPUKALIUM KPATKOCPOUHOro GYHKLMOHAABLHOTO NPOrHo3a UCXoAa 0CTPOro
nepuoaa CNOHTAHHOIO CYyNPaTeHTOPUAAbHOIO BHYTPUMO3rOBOr0 KPOBOMAUSAHUA
C UcnoAb3oBaHueM MoaMdULMpPOBaHHbIX BapuaHToB Intracerebral Hemorrhage Scale

A. A. Ky3HeuL0B

Llenb paboTbl — NPOBECTU aHanW3 AUarHOCTUYeCcKoW MHGOPMAaTUBHOCT MOAMCULIMPOBaHHLIX BapuaHToB Intracerebral
Hemorrhage (ICH) Scale B getekuuu pucka HebnaronpusiTHOro hyHKLMOHaNBLHOTO UCXoAa OCTPOrO Nepuoaa CrOHTAHHOTO Cy-
npaTeHTopUanbHOM0 BHYTPUMO3roBoro kposouanusHus (CCBMK).
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Marepuans! u metogbl. [poBeAEHO NPOCMEKTUBHOE UccneaoBaHmne 122 naumeHToB (CpeaHun BospacT 64,7 + 1,1 roaa) B oCTpoM
nepuoge CCBMK Ha ¢hoHe koHcepBaTUBHOM Tepaniu. KnuHnko-HempoBM3yanu3aumoHHas OLEHKa TSHKECTU COCTOSIHIS NaLMEHTOB
npoBefeHa Npy NocTynneHum ¢ ucnons3oeaHueM ICH Scale 1 ee moandmLmpoBaHHbIx BapuaHTos (mICH-A, mICH-B). B kauecTse
HebnaronpusTHOro chyHKLMOHarmbHOro 1exogda octporo neproaa CCBMK paccmartpueani 3Hauenue >3 6anna no mogudmumpo-
BaHHOW Lkane PaHkuHa Ha 21 cyTku 3aboneBaHus. [ins cpaBHUTENBHOMO aHannaa MHPOPMATUBHOCTY UCMOMNb30BAHHDIX LUKan U
pa3paboTku KpUTepMEB NMPOrHO3MPOBaHMS, ncnonbaosant ROC-aHanua.

Pesynirathl. HebnaronpustHbIn hyHKLUMOHaNbHbIN 1exog octporo nepuopa CCBMK 3apeructpuposaH y 50 (41,0 %) naumeHToB.
MaumeHTbl ¢ HebnaronpuaTHLEIM PYHKUMOHamNbHBIM 1exogom ocTporo nepuopa CCBMK B nebiote 3aboneBanus CTaTucTuiecku
3Ha4MMOo oTnmyanuck Gonee BbICOKMMM 3HaueHusaMM no wkanam mICH-A (4 (3; 5) npotus 2 (1; 3), p < 0,0001) 1 mICH-B (3 (2; 4)
npotus 1 (0; 2), p < 0,0001). YcTaHoBneHo, Y10 MoaMdmumMpoBaHHble BapuaHTbl ICH Scale npeBocxoasT opuriHarnbHyo Lwkany
ICH o To4HoCTV BepudmKaLMK KpaTKOCPO4HOTO dyHKLMOHanbHoro nporHosa (AUC .., 0,81 + 0,04 (0,7-0,88) npotus AUC,
0,74 £ 0,04, p = 0,0062; AUC ., 0,80 + 0,04 (0,72-0,87) npotvs AUC,,, 0,74 + 0,04, p = 0,0104), npu aToM npeaukTopamm1
HebnaronpusTHOrO oyHKLMOHANBHOIO 1CX0a OCTPOro Neproaa 3abonesaHus BbICTYNaloT 3Ha4eHus >2 6anna no wkane mICH-A
(vyBcTBUTENBHOCTL = 76,0 %; cneundmnyHocTb = 69,4 %; RR = 3,6 (3,1-4,1), p < 0,0001) n >1 6anna no wkane miCH-B (uys-
CTBUTENBHOCTb = 76,0 %; cneumduyHocTsb = 68,1 %; RR = 3,2 (2,8-3,6), p < 0,0001).

BbiBoabl. MogudumumposaHHble BapuaHTbl ICH Scale siBnstotcst HpOpMaTUBHLIMU MHCTPYMEHTaM BepudMKaLIMm KpaTko-
CPOYHOTO (hYHKLMOHANBLHOrO NporHo3a y nauneHTos co CCBMK.
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The choice of optimal tactics for patient management with
spontaneous supratentorial intracerebral hemorrhage
(SSICH) is one of the most difficult and, unfortunately, still
unsolved problems in modern neurology [1]. It is highly
important from the medical and social point of view due to
leading positions of this pathology in the cause-of-death
and disability structure among the adult population in most
countries of the world [2,3].

One of the most effective ways of solving the problem is
to develop a differentiated approach to the optimal treatment
strategy choice, taking into consideration an individual short-
term prognosis [1,4]. In this context, it is appropriate to use
the tools of clinical neuroimaging assessment of the severity
at the disease onset. The “gold standard” in this area is
the original Intracerebral Hemorrhage (olCH) Scale, which
demonstrated a high informative value when used to detect
the risk for a lethal outcome of acute hemorrhagic stroke [5,6].

At the same time, the results of our previous study
showed a significantly lower informative value of the olCH
Scale when used to evaluate a short-term functional prog-
nosis in this cohort of patients [7]. All of the above justifies
the search for alternative tools for clinical neuroimaging
scoring. In view of these facts, our attention was drawn to
modified versions of the olCH Scale [8]. Available research
literature did not reveal any information on the studies
related to the development of criteria for the short-term
functional outcome after SSICH in the acute period using
modified olCH Scale variants.

The aim

The aim of the study was to analyze a diagnostic informative
value of modified variants of the Intracerebral Hemorrhage
Scale as techniques for detecting adverse functional out-
come risk in the acute period of SSICH.

Materials and methods

The study included 122 patients with SSICH (65 men and 57
women, the mean age was 64.7 + 1.1 years old) who were
admitted to the Brain Circulation Disorders Department of
the Municipal Institution “Zaporizhzhia City Clinical Hospital
No 6” within the first 24 hours from the disease onset and
underwent conservative therapy.

The diagnosis was confirmed by the results of a neu-
roimaging study, which was performed on admission with
the use of a computed tomography scanner “Simens So-
matom Spirit”. The site and size of lesion, midline shift and
a secondary intraventricular hemorrhage (SIVH) presence
were assessed. The lesion size (ICH volume) was calcu-
lated based on ellipsoid formula: ICH volume (mL) = a*b*c,
where a, b and c are linear sizes of lesion (mm). The severity
of a SIVH was evaluated using the Graeb Scale.

Integral clinical and neuroimaging assessment of
the patients’ condition severity was conducted using
the olCH score and its modified versions (mICH-A, mICH-B).
The functional outcome of SSICH in the acute period was
assessed using the modified Rankin Scale (mRS), thus
mRS score >3 on the 21st day after admission was con-
sidered as unfavourable functional outcome of the disease.

Statistical analysis of the obtained data was conducted
using Statistica 13.0 software (StatSoft Inc., USA, series
number JPZ8041382130ARCN10-J) and MedCalc (version
16.4). Shapiro-Wilk criterion was used in order to assess
the distribution normality. As the distribution of the majority
of indexes differed from a normal one, descriptive statistics
were presented as a median and interquartile range. The
intergroup differences were compared based on the Mann—
Whitney criterion. AROC analysis was carried out to develop
prognosis criteria and to evaluate their informative value. A
P-value < 0.05 was considered to be statistically significant.

Results

The unfavourable functional outcome in the acute period of
SSICH was registered in 50 (41 %) patients. The frequency
of the unfavourable outcome in the acute period of SSICH
in patients with different values of the mICH-A Scale score
and mICH-B Scale score is presented in Tables 1 and 2.

Based on comparison analysis, it was found that
patients with unfavourable outcome in the acute period of
SSICH had statistically higher values of the mICH-A Scale
score (4 (3; 5) versus 2 (1; 3), P < 0.0001), the mICH-B
Scale score (3 (2; 4) versus 1 (0; 2), P < 0.0001) and
the olCH Scale score (1 (1; 2) versus 0 (0; 1), P <0.0001)
at the disease onset.

The gradations distribution of the mICH-A Scale and
mICH-B Scale subtest values in comparison with the func-
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Table 1. The frequency of the unfavourable outcome
in the acute period of SSICH in patients with different values
of mICH-A Scale score

Table 3. The gradations distribution of the mICH-A Scale subtest values
in comparison with the functional outcome in the acute period of SSICH

mICH-A Total number Unfavourable
Scale score of patients (n) functional outcome (%)

0 4 250 Age, years
; - e <50 125% 1(20%
50-65 35 (48.6 %) 11 (22.0 %) 17.0 0.0002
2 % 218 >65 28 (38.9%) 38 (76.0%)
3 2% 423 Glasgow Coma Scale score
4 18 61.1 14-15 55 (76.4 %) 32 (64.0 %)
5 10 100.0 9-13 17 (23.6 %) 14 (28.0 %)
6.6 0.0851
6 3 100.0 6-8 0(0.0 %) 2(4.0%)
7 2 100.0 3-5 0(0.0 %) 2(4.0%)
8 1 100.0 Intracerebral hemorrhage volume, mL
<30 64 (88.9 %) 37 (74.0 %)
30-50 5(6.9 %) 9(18.0 %) 4.7 0.0959
Table 2. The frequency of the unfavourable outcome >50 3(4.2%) 4(8.0%)
in the acute period of SSICH in patients with different values Graeb Scale score
of the mICH-B Scale score 0 49 (68.1%) 16 (32.0 %)
0, 0
I = o seem W ow
cale score of patients (n) functional outcome (%) % 0 5 .
0 2 95 2 (0.0 %) 2 (4.0 %)
1 40 250
2 23 348 Table 4. The gradations distribution of the mICH-B Scale subtest values
3 21 n4 in comparison with the functional outcome of SSICH acute period
4 11 81.8
5 2 100.0 m Favourable Unfavourable Pearson’s .
6 3 100.0 functional outcome functional outcome chi-squared
7 1 100.0 " (n=72) (n=50) test statistic
ge, years
) ) ) ) <65 44 (61.1 %) 12 (24.0 %) <0.0001
tional outcome in the acute period of SSICH is presented 65 28 (38.9%) 38 (76.0%)
in Tables 3 and 4. Glasgow Coma Scale score
As the data shows, the presence and severity of SIVH 14-15 55 (76.4 %) 32 (64.0 %) 6.6 0.0851
(Pearson’s chi-squared test statistic = 32.8 for the mICH-A 913 17 (23.6 %) 14 (28.0 %)
Scale, P < 0.0001; Pearson’s chi-squared test statis- 5-8 0(0.0 %) 4 (8.0 %)
tic = 32.6 for the mICH-B Scale, P < 0.0001), as well as 34 0 (0.0 %) 0(0.0 %)
the patient’s age (Pearson’s chi-squared test statistic = 17.0 Intracerebral hemorrhage volume, mL
for the mICH-A Scale, P = 0.0002; Pearson’s chi-squared <30 64 (88.9 %) 37 (74.0 %) 4.7 0.959
test statistic = 15.0 for the mICH-B Scale, P <0.0001) were 30-50 5 (6.9 %) 9(18.0 %)
associated with the functional outcome in the acute period >50 3(4.2%) 4(8.0%)
of SSICH. At the same time, patients with different variants Graeb Scale score
of the functional outcome of SSICH in the acute period were 0 49 (68.1 %) 16 (32.0 %) 326 <0.0001
not only of different ages and the Graeb Scale score at 1-3 19(26.4 %) 9(18.0 %)
the disease onset, but also they had different the Glasgow >3 4(55%) 25 (50.0 %)

Coma Scale score and intracerebral hemorrhage volume
(Table 5).

It was determined that the ICH Scale were less in-
formative than the mICH-A Scale (AUC + SE (95 % Cl)
0.74 + 0.04 (0.65-0.81) versus 0.81 + 0.04 (0.73-0.88),
P =0.0062) and the mICH-B Scale (AUC+SE (95 % Cl)
0.74 + 0.04 (0.65-0.81) versus 0.80 + 0.04 (0.72-0.87),
P = 0.0104) as a technique for detecting adverse func-
tional outcome risk in the acute period of SSICH, whereas
the mICH-A and mICH-B Scales did not differ (the values
AUC £ SE (95 % Cl) accounting for 0.81 + 0.04 (0.73-0.88)
and 0.80 = 0.04 (0.72-0.87), P = 0.2771, respectively)
(Fig. 1).

The ROC-analysis showed, that mICH-A Scale score
>2 (Se =76.0 %; Sp = 69.4 %) and mICH-B Scale score
>1 (Se = 76.0 %; Sp = 68.1 %) were the predictors of
unfavourable functional outcome in the acute period of

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

Favourable functional | Unfavourable Pearson’s
outcome (n=72) functional outcome chi-squared

(n=50) test statistic
9( ) (2.0 %)

SSICH, whereas the accuracy of a short-term functional
prognosis verification using the mICH-Aand mICH-B Scales
accounted for 75.1 % and 77.1 %, respectively, (Pearson’s
chi-squared test statistic = 1.01, P = 0.2945).

It was determined that the mICH-A Scale score >2 and
the mICH-B Scale score >1 were associated with the risk of
an unfavourable functional outcome of SSICH in the acute
period, multiplied by 3.6 (RR 95 % CI 3.1-4.1, P < 0.0001)
and 3.2, respectively, (RR 95 % Cl 2.8-3.6, P < 0.0001)
(Table 6).

Discussion

In the course of the study, it was determined that the mod-
ified versions of the olCH Scale were informative tools to
detect an individual risk for an unfavourable functional
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Table 5. Comparative analysis of clinical and neuroimaging criteria
in patients with SSICH in comparison with the functional outcome in the acute period
of disease

Favourable
functional outcome
(n=72)

Age, years

Glasgow Coma Scale score
Intracerebral hemorrhage volume, mL 6.0 (3.0; 15.9)

Graeb Scale score

Unfavourable

functional outcome

(n=50)
63.0 (56.0; 72.0) 72.0 (65.0; 76.0) <0.0001
15 (14; 15) 14 (12; 15) 0.0439

13.9 (4.7; 30.1) 0.0152
0(0;1) 3(0;5) <0.0001

Table 6. The resulting comparison of the mICH-A Scale and the mICH-B Scale
scores with the functional outcome of SSICH in the acute period.

Scale, score Frequency of unfavourable | RR (95% CI)
functional outcome

mICH-A 18.0 % 6(3.1-4.1)  <0.0001
(n= 61)
>2 63.9 %
(n=61)
mICH-B <1 19.7 % 32(28-36)  <0.0001
(n=61)
>1 62.3%
(n=61)
100 R
80 AT
7
.
» e
2 60 P
2 ;o
2 i
Q 1
a 40 i
i
i
27 —--0ICH
', mICH_A
{ ~-mICH_B
0
0 20 40 60 80 100

100-Specificity

Fig. 1. Results of the ROC-analysis of the informative value of the olCH, mICH-A and mICH-B
Scales as techniques for detecting a short-term functional prognosis in the acute period of SSICH.

168

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

outcome of SSICH in the acute period. The AUC values of
the specified scales (20.80) corresponded to the gradation
“very good” in accordance with the International Expert
Scale for the quality of binary classifiers assessment
(1993)[9]. In our opinion, a high informative value of these
scales was supported by the integral assessment of clin-
ical and neuroimaging data, which were associated with
the outcome of disease in the acute period. The obtained
data are consistent with the results of meta-analysis, which
proved the prognostic value of the patient’s age, initial
level of consciousness and intracerebral hemorrhage
volume in patients with cerebral hemorrhagic hemispheric
stroke [10].

Based on the ROC analysis, the mICH-A Scale score
(>2) and the mICH-B Scale score (>1) were determined
along with an optimal sensitivity and specificity ratio,
being associated with the risk of the mRS score >3 on

the 21 day of the disease, multiplied by 3.6 (RR 95 % ClI
3.1-4.1, P < 0.0001) and 3.2, respectively, (RR 95 % ClI
2.8-3.6, P <0.0001). The accuracy of functional prognosis
verification for SSICH outcome in the acute period using
these criteria exceeded 75.0 %, while there were no sta-
tistically significant differences in the AUC values between
the mICH-A and mICH-B Scales (P = 0.2771). At the same
time, these scales had a higher informative value in compar-
ison with the olCH Scale with regard to detection of an indi-
vidual risk for an unfavourable functional outcome of SSICH
in the acute period, which, in our opinion, was attributed to
a quantitative assessment of SIVH severity, unlike the olCH
Scale. The interrelation between the Graeb Scale score and
the functional outcome of SSICH in the acute period was
revealed (Pearson’s chi-squared test P < 0.0001 for both
scales), which proves the above-mentioned hypothesis.
The obtained data are consistent with the results of other
studies, which demonstrated the negative effect of SIVH
severity on the SSICH outcome [11,12].

All of the above justifies the expediency of using
the modified versions of the olCH Scale in order to make
a short-term functional prognosis of SSICH outcome in
the acute period.

Conclusions

1. Modified variants of the ICH Scale are informative
tools for the verification of a short-term functional prog-
nosis in patients with SSICH and are more accurate than
the ICH Scale to detect an individual risk for an unfavour-
able functional outcome of disease in the acute period

(AUC,., 0.81 + 0.04 (0.73-0.88) versus AUC,,, 0.74 +
0.04,P=0.0062; AUC_ ., 0.80 £ 0.04 (0.72-0.87) versus
AUC, ., 0.74 £ 0.04, P = 0.0104).

2. Predictors of the mRS score >3 on the 21¢ day
of SSICH are the mICH-A Scale score >2 (Se = 76.0 %;
Sp=69.4 %; RR 95 % Cl = 3.6 (3.14.1), P < 0.0001) and
the mICH-B Scale score >1(Se = 76.0 %; Sp =68.1 %; RR
95 % Cl = 3.2 (2.8-3.6), P < 0.0001).

The perspective for the further scientific research
is to assess the informative value of modified versions of
the ICH Scale for a short-term vital prognosis determination
in patients with SSICH.

Funding

The study is funded as a part of scientific research work

at Zaporizhzhia State Medical University “Improving diagnosis
and treatment of cerebral circulation disorders at different stages
of the disease”, number of state regjstration 0118U007145
(2018-2023).

Conflicts of interest: author has no conflict of interest to declare.
KoHnikT iHTepeciB: BiaCyTHil.

Haailwaa ao peaakuii / Received: 12.01.2019
Nicas poonpaliosakHs / Revised: 24.01.2019
MpuiHaTo Ao Apyky / Accepted: 01.02.2019

Information about author:

Kuznietsov A. A., MD, PhD, Associate Professor of the Department
of Nervous Diseases, Zaporizhzhia State Medical University,
Ukraine.

3anopoxckuit MeguumHcKui xypHan. Tom 21, Ne 2(113), mapt — anpenb 2019 1.



BiaomocrTi npo aBTopa:
KysHeLoB A. A., KaHA. MeA. HayK, AOLIEHT kad. HepBOBHX XBOPOD,
3anopi3bk1it AepXXaBHUIA MeAUYHUI YHiBepcuTeT, YkpaiHa.

CeeaeHus 06 aBTope:

Ky3HeLoB A. A., KaHA. MeA. HayK, AOLIEHT Kad. HEPBHbIX BoAe3Hel,
3anopoXCKMi FOCyAAPCTBEHHBIN MEAMLMHCKUI YHUBEPCUTET,
YkpauHa.

References

(1
2

(3]

[4

5]

(]

Y

(8]

&

[10]

[

[12]

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

Kim, J. Y., & Bae, H. J. (2017). Spontaneous Intracerebral Hemorrhage:
Management. J Stroke, 19(1), 28-39. doi: 10.5853/j0s.2016.01935
An, S.J.,Kim, T.J., & Yoon, B. W. (2017). Epidemiology, Risk Factors,
and Clinical Features of Intracerebral Hemorrhage: An Update. J Stroke,
19(1), 3-10. doi: 10.5853/j0s.2016.00864

Poon, M. T,, Bell, S. M., & Al-Shahi Salman, R. (2015). Epidemiology
of Intracerebral Haemorrhage. Front Neurol Neurosci, 37, 1-12.
doi: 10.1159/000437109

Zahuranec, D. B., Fagerlin, A., Sanchez, B. N., Roney, M. E.,
Thompson, B. B., Fuhrel-Forbis, A., & Morgenstern, L. B. (2016).
Variability in physician prognosis and recommendations after intra-
cerebral hemorrhage. Neurology, 86(20), 1864—1871. doi: 10.1212/
WNL.0000000000002676

Nisar, T., Alchaki, A., & Hillen, M. (2018). Validation of ICH score
in a large urban population. Clin Neurol Neurosurg, 174, 36-39.
doi: 10.1016/j.clineuro.2018.09.007

Rahmani, F., Rikhtegar, R., Ala, A., Farkhad-Rasooli, A., & Ebra-
himi-Bakhtavar, H. (2018). Predicting 30-day mortality in patients with
primary intracerebral hemorrhage: Evaluation of the value of intracere-
bral hemorrhage and modified new intracerebral hemorrhage scores.
Iran J Neurol, 17(1), 47-52.

Kuznietsov, A. (2018). Possibilities of clinical neuroimaging assessment
scales using for patient severity in the onset of cerebral hemorrhagic
supratentorial stroke to predict the outcome of the disease acute
period. Zaporozhye medical journal, 20(1), 47-50. doi: 10.14739/2310-
1210.2018.1.121990

Hwang, B. Y., Appelboom, G., Kellner, C. P., Carpenter, A. M., Kell-
ner, M. A., Gigante, P. R., & Sander Connolly E. (2010). Clinical grading
scales in intracerebral hemorrhage. Neurocrit Care, 13(1), 141-51.
doi: 10.1007/s12028-010-9382-x

Zweig, M. H., & Campbell, G. (1993). Receiver-operating characteristic
(ROC) plots: a fundamental evaluation tool in clinical medicine. Clin
Chem, 39(4), 561-577.

Gregoério, T., Pipa, S., Cavaleiro, P., Atanasio, G., Albuquerque, .,
Chaves, P.C., &Azevedo, L. (2018). Prognostic models for intracerebral
hemorrhage: systematic review and meta-analysis. BUC Med Res
Methodol, 18(1), 145. doi: 10.1186/s12874-018-0613-8

Specogna, A. V., Turin, T. C., Patten, S. B., & Hill, M. D. (2014). Factors
associated with early deterioration after spontaneous intracerebral
hemorrhage: a systematic review and meta-analysis. PLoS One, 9(5),
€96743. doi: 10.1371/journal.pone.0096743

Ye, Z., Ai, X., Hu, X., Fang, F., & You, C. (2017). Clinical features and
prognostic factors in patients with intraventricular hemorrhage caused
by ruptured arteriovenous malformations. Medicine (Baltimore), 96(45),
€8544. doi: 10.1097/MD.0000000000008544

Original research

ISSN 2306-4145  http://zmj.zsmu.edu.ua 169



Ole r’MMHaAbHblEe UCCAEAOBAHNA

YAK: 616.441-008.64-06:616.12.008.331.1]-073.178

BnauB cyOKAiIHIYHOrO rinoTUpPeo3y Ha NOKa3HUKKU A060BOro
MOHITOpPYBaHHSA apTepiaAbHOro TUCKY Y XBOPUX Ha rinepToHiuHy XBopooby
BUCOKOro AOAATKOBOr0O PU3UKY

B. B. CuBonan*, €. B. Hosikos, M. C. [lotaneHko

3anopi3bkuii AepxaBHWUI MEAUUYHWI YHIBepCHTET, YkpaiHa

KatouoBi croBa:
CYOKAIHIYHMI
rinotMpeos,
rinepToHiuHa
xBopoba,
MOHITOPYBaHHSA
apTepianbHOro
TUCKY.

3anopisbkuit
MeAUYHUI
XypHaa. - 2019. -
T. 21, Ne 2(113). -
C.170-176

DOI:

10.14739/2310-1210.

2019.2.161329

*E-mail:
$1966vv@gmail.com

KnatoueBble crOBa:
CYOKAMHUYECKNIA
TMNoTHPEO3,
TMNepToHUYeckan
60Ae3Hb,
MOHWUTOPUPOBaHUE
apTEPUAAbHOMO
AaBAEHUS.

3anopoxckui
MeAULIMHCKUI
XypHaA. - 2019. -
T. 21, Ne 2(113). -
C.170-176

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

Yumana nowwmpeHicTs Al (40 % [OpOCNoro HaceneHHs) Ta He3afoBiMNbHIUA PiBEHb aAEKBATHOTO KOHTPOMO NIABLLEHOTO apTepianbHOro
TUCKY (Tinbku 14 % micbkoro Ta 8 % cinbCbkoro HaceneHHs Ykpaiti) 3yMoBntoe HeoBXigHICTb AOCTIZKEHHS (hakTopis, LLO BNNBATL
Ha nepebir Al i MOXyTb BYTW NPUYMHOK HEJOCTATHLOI ECHEKTUBHOCTI aHTUriNepTeH3NBHOI Tepanii. OauH i3 TakuUX YNHHUKIB — Cy6-
KNiHi4HWiA rinotupeos (C).

MeTa po6oTy — BCTaHOBUTH BB CYOKIIHIYHOIO riNOTUPE03y Ha MOKa3HMKY 4OBGOBOTO MOHITOPYBaHHS apTepianbHOro THUCKY Y XBOPHX
Ha rinepToHi4Hy XBOpOOY BUCOKOrO AOAATKOBOTO PU3NKY.

Marepianu Ta metogu. licns nignucanHs iHhopMoBaHOI 3roay Y AoCRigpXeHHs 3anyunnn 124 ocobu, ski XBOpi Ha riNepToHIYHY
xBopoby (IX), i 16 npakTu4HO 380poBMX OCIO (rpyna KOHTponto). o 0CHOBHOI rpynu BBIlLwN 32 xBopi (XiHok 87,5 % (n = 28);
yonosikis 12,5 % (n = 4)) Ha X i3 NoMipHO NiABMLLEHNM piBHEM TUpeoTponHoro ropmoHa (TTT) (4,0-15,6 MkOL/mn, 3a ymoBu
HOpMarbHUX PIBHIB TUPEOIAHWNX FTOPMOHIB), 4O rPyNK NOPIBHAHHS — 92 xBopi (XiHok 81,52 % (n = 75), yonosikis 18,48 % (n = 17))
Ha X i3 HopmanbHum pisHem TTT (0,4—4,0 mkOL/mn). Tpynu xBopux 3icTaBHi 3a Bikom (54,16 + 10,16 poky npotu 57,69 + 9,76
poky) (p = 0,093), crarTio (p = 0,4319), 3pocTom (p = 0,993), Baroto (p = 0,719), nnowieto nosepxHi Tina (p = 0,901), iHaekcom
macwm Tina (p = 0,669). Ycim xBopum BrkoHanu kombiHoaHe fobose MoHiTopyBaHHs AT Ta EKI™ 3a gonomoroto npuctpito «Kapgio-
TexHika-04-A-3», Cankt-Metepbypr, PO).

Pesynkrartu. XBopi Ha X i3 cynyTHimM CI i 6e3 Hboro 3iCTaBHi 3a eHHUMM Ta HiYHUMKM cepefHiMu nokasHukamu CAT i JAT, no-
ka3Hukamu BapiabenbHocti CAT i [AT, MAT, iHgekcamm rinepTeHsii Ta rinoTeHsii, upkagHUMK iHaekcamu, nokasHUkaMn BifcoTka
nepesuieHHst CAT i IAT Ta iHgekcamm Yacy CAT i IAT (3a BuHsATKOM iHaekcy yacy CAT 3a feHb). Xeopum Ha X i3 CI™ Ha BigMiHy
BiA xBopux Ha X 6e3 CI" nputamanHi BuLLi nokasHuku iHgekcy vacy CAT 3a geHb Ha 8,5 % (p < 0,05) Ta HWK4MiA iIHOEKC rinoTeHsi
[AT 3a geHb Ha 19,3 % (p < 0,05).

BucHoBku. XBopi Ha "X i3 cynyTHim CI” i 6e3 HbOro 3icTaBHi 3a nepeBaxHot0 binbLuicTo nokaHukie AMAT. Ane y xeopux Ha X
i3 cynyTHim CI™ Ha BigMiHy Big xBopux Ha X 6e3 CI” BusiBunm Buwmii iHaekc Yacy CAT 3a A€Hb i HXYMIA iHaeKe rinoTensii JAT
3a ieHb.

BAusiHMe CYOKAMHMYECKOTO TMNOTUPE03a Ha NOKa3aTeAu CYTOUHOTO MOHUTOPUPOBAHUA
apTepuanbHOro AABAEHHUA Y BOABHBIX TMNEPTOHNYECKOW 60NE3HbIO BbICOKOTO
AOMOAHUTEABHOTO PUCKA

B. B. CbiBoaan, E. B. HoBukos, M. C. NotaneHko

3HaunTenbHas pacnpocTpaHeHHocTb Al (40 % B3pOCOro HaceneHns) 1 HeyaoBNETBOPUTENbHbINA YPOBEHb KOHTPONS MOBbILLIEH-
HOro apTepuarnbHoro fasneHus (Tonbko 14 % ropoackoro 1 8 % cenbckoro HaceneHus YkpauHbl) 06ycrnoBnmBaeT HeobxoanMocTb
yccrenoBaHst (hakTopoB, BIUSIOLMX Ha TeveHue Al 1 CnocoBCTBYHOLLMX HELOCTATOYHON SPMEKTUBHOCTA aHTUIUNEPTEH3NBHON
Tepanun. OgHUM 13 Takux akTopoB ABNSETCS CybknuHUYeckuin runotupeos (C).

Llenb paboTk! — yCTaHOBUTb BIUsIHUE CYOKIMHUYECKOTO MUNOTUPE03a Ha NOKA3aTEeNy CyTOMHOrO MOHUTOPVPOBAHIS apTepUarnbHOro
AaBnexnst y 6onbHbIX rnepToHN4eckoi 60Nne3HbI0 BbICOKOTO JOMOMHUTENBHOTO prcka.

Marepuans! n metoaebl. Mocne nognmcaHus MHOPMMPOBAHHOIO COracks K UCCeA0BaHMo NpuBriedeHo 124 60nbHbIX rMnepTo-
H4eckol 6onesHbio (I'B) 1 16 npakTuyecky 300pOBLIX NUL (fpynna KOHTPONs). B 0cHOBHYO rpynny BOWO 32 60MbHbIX (KEHLLMH
87,5 % (n = 28) MyxumnH 12,5 % (n = 4)) I'b ¢ yMePeHHO NOBbILLIEHHLIM YPOBHEM TUpEoTponHoro ropmoHa (TTT) (4,0-15,6 MKOL/mn,
NPy HopManbHbIX YPOBHSX TUPEOWAHbIX TOPMOHOB), B rpynny cpaBHeHUs — 92 60nbHbIX (keHLMH 81,52 % (n = 75), MyxunH 18,48 %
(n=17)) T ¢ HopmanbHbIM ypoBHem TTT (0,4—4,0 MKOL, / mn). Mpynnbl 6onbHbIX Bbinn conoctaBumbl no Bospacty (54,16 + 10,16
npotve 57,69 £ 9,76 roga) (p = 0,093), nony (p = 0,4319), pocty (p = 0,993), Becy (p = 0,719), nnowiaam nosepxHoctv Tena (p = 0,901),
nHAekey Maccbl Tena (p = 0,669). Bcem 60nbHbIM BbINONHEHO KOMOUHMPOBAHHOE CyTO4YHOE MoHUTOpUpoBaHme ALl n KT ¢ noMoLLbio
ycTpoictea «Kapamotexnuka-04-Al-3», CankT-Metepbypr, PP).

Pesynirathl. BonbHble ['B ¢ conytcteytowmm CI 1 6€3 Hero Bbinv conoctaBuMbl MO AHEBHBIM W HOYHBIM CPEAHUM NokasaTensM
CAL v OAL, nokasatensm BapuabensHoctn CAL v OAL, MAL, nHaekcam rnepteH3uy 1 rnoTeH3um, LMpKagHbIM MHAEKCaMm,
nokasarenam npoueHta npesbiwenus CAL v JAL, nHoekcam Bpemenn CAL n JA[ (3a uckntoueHnem nHaekca Bpemenn CA[l 3a
AeHb). bonbHeiM ' ¢ CI' B otnnuve ot 6onbHbix B 6e3 CI npucywwm Gonblume nokasarenu uHoekca BpemeHn CALL 3a aeHb Ha
8,5 % (p < 0,05) n Huxe nHaekc runoteHann JAL 3a aeHb Ha 19,3 % (p < 0,05).

BriBogbl. BonbHble ['b ¢ conyTetBytowmm CI 1 Be3 Hero conoctaBumbl Mo NoaaensitoLleMy bonbLuMHCTBY nokasatenen CMA[,.
OpHako y 6onbHeIx B ¢ conyTetBytowmm CI B otnnume ot 6onbHbIx B 6e3 CI ycraHoeneH 6onblunin uHaekc Bpemenn CAL 3a
JleHb 11 Gonee HU3KkuiA nHaekc runoterauy AL 3a oeHb.
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Influence of subclinical hypothyroidism on indicators
of 24-hour arterial blood pressure monitoring in hypertensive patients
with high additional risk

V. V. Syvolap, Ye. V. Novikov, M. S. Potapenko

Significant prevalence of arterial hypertension (40 % of the adult population) and unsatisfactory level of high blood pressure
adequate control (only 14 % of the urban and 8 % of the rural population in Ukraine) underlines the need to study the factors
influencing AH course and contributing to a lack of antihypertensive therapy efficacy. One of such factors is subclinical
hypothyroidism (SH).

Aim. To study influence of subclinical hypothyroidism on indicators of 24-hour arterial blood pressure monitoring in hypertensive
patients with high additional risk.

Materials and methods. After signing of written informed consent for the study, 124 patients with arterial hypertension (AH) and
16 practically healthy people (control group) were involved. The main group included 32 AH patients (women 87.5 % (n = 28), men
12.5 % (n = 4)) with moderately elevated thyroid stimulating hormone level (TSH) (4.0-15.6 uD/ml) and normal levels of thyroid
hormones. The comparison group consisted of 92 AH patients (women 81.52 % (n = 75), men 18.48 % (n = 17)) with normal levels
of TSH (0.4—4.0 uD/ml). The groups of patients were matched for age (54.16 + 10.16 years versus 57.69 + 9.76 years) (P = 0.093),
sex (P =0.4319), height (P = 0.993), weight (P = 0.719), body surface area (P = 0.901), body mass index (P = 0.669). All patients
underwent a combined 24-hour blood pressure monitoring and ECG using a “Cardiology-04-AD-3” device (St. Petersburg, RF).

Results. AH patients with or without concomitant SH were of comparable mean daytime and nighttime indices of SBP and DPB,
indicators of SBP and DBP variability, PBP, indices for hypertension and hypotension, circadian indices, indices of percentage
SBP and DBP increases, SBP and DBP load (with the exception of daytime SBP load). Patients with AH and SH, in contrast to AH
patients without SH, tended to have 8.5 % (P < 0.05) higher indices of daytime SBP load, and 19.3 % (P < 0.05) lower daytime DBP
hypotension index.

Conclusions. AH patients with or without concomitant SH are comparable by the vast majority of ABPM indicators. However,
in AH patients with concomitant SH, unlike those without SH, a larger daytime SBP load and a lower daytime DBP hypotension

index were detected.

BnnuB HekoHTpOnbOBaHOI apTepianbHoi rinepteHsii (Al)
Ha NpOrpecyBaHHs CepLEeBO-CyANHHUX 3aXBOPIOBaHb,
BWHUKHEHHS YCKNaAHeHb | CMEPTHICTb Bifj HUX — Cepiio3Ha
meavko-couiansHa npobnema [1]. ®aktopamu puanky €
nigBuLeHnin sk cuctoniyHuin (CAT), Tak i giacToniyHmin
([UAT) apTepianbHmi T1ck (AT), @ TakoXK BUCOKMIA MyNbCOBN
(MAT) Tck [1,2]. AnekBaTHUIA KOHTPOMb AT 3HWXKYE PU3NK
iHdapkTy miokapaa Ha 15-25 %, iHcynbTy — Ha 3540 % i
cepLeBoi HelocTaTHOCTi — Ha 64 %. BinbLuicTb AoCTimMKEHD
6a3yeTbCs Ha aHani3i cepenHix 4060BMUX NoKasHuKiB AT.
OcTaHHiM Yacom Benuka ysara NpuAaInNsaeTbCcs MeTopam
[OMaLLHbOro CAMOKOHTPOMH0 Ta ambynaTopHoro 4060BOro
moHiTopyBaHHs AT (OMAT), aiarHocTuj rinepTeHsii «binoro
xanata» Ta «npuxoBaHoi» Al a 3MiHM Takux NOKa3HWKIB
OMAT, sk noGoBi puTMu, BapiabenbHiCTb, HAsIBHICTb Npy-
X0BaHoi Al — cTanw 3aranbHOBM3HAHUMI hakTopamu, Lo
NiABULLYIOTb CEpLIEBO-CYANHHUIA py3nK [3,4].

Bpaxosytoumn unmany nowumpeHicts Al B YkpaiHi (40 %
[I0POCIION0 HACEeNEeHHs) Ta HU3bKWIA PiBEHb afEeKBaTHOTO
KOHTPOIIO NiABMLLEHOrO TUCKY (Tinbkn B 14 % Micbkoro Ta
y 8 % CinbCbKOro HaceneHHs kpaiku), BUHUKaE HeobXia-
HICTb Yy AOCTIMKEHHI (hakTopiB, LLO BNNMBaOTb Ha nepebir
ATl i MOXyTb BYTV MOTEHLINHOI NPUYMHOIO HEAOCTATHBOI
eeKTUBHOCTI aHTurinepTeH3nBHoi Tepanii [5]. OauH i3
Takux pakTopiB — CyOKkniHiYHMIA rinotupeos (CI). Hase-
Hi cynepeynusi AaHi wopo snnuey CIT Ha napameTpu
OMAT y HopmoTeH3nBHUX oci6 [6—14] i xBopux Ha Al
[15-17].

Merta poboTu

BcTaHoBUTY BNvB CyBKNiHIYHOTO riNOTMPEOo3y Ha NoKasHm-
kv JO6OBOTO MOHITOPYBaHHS apTepianbHOTo TUCKY Y XBOPUX
Ha rinepToHiYHy XBOPOobY BUCOKOTO [OAATKOBOO PU3NKY.
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Micna nignucaHHs iHOPMOBAHOI 3roay y AOCTiMKEHHS
3anyyuunu 124 ocobw, ki XBopi Ha rinepToHiYHY XBOpoOy
(FX) Il cTapii, Ta 16 npakTM4HO 340poBMX OCI6 (rpyna
KOHTpON0). KpuTepii BKMIOYEHHS B AOCHIMKEHHS: HASBHICTb
X Il cTagii, wo noegHaHa 3 CI” (ocHoBHa rpyna), Ta X |l
cTapii 6e3 cynytHboro CI (rpyna nopiBHsHHS). Kputepismn
BUKMKOYEHHS Byny MaHidheCTHWIA rinoTUPEO3, rinepTupeos,
HasiIBHICTb Oyab-AKWX iHLLMX 3aXBOPOBaHb CEpLS Ta CyAuH
(kpim TX 1l cTagii), xpoHiuHa cepueBa HepgocTaTHicTb 11—V
yHkuioHanebHoro knacy (NYHA), iHwa Baxka comaTtuiHa
naronorist. [lo 0CHOBHOI rpynu 3anyyunu 32 0cobu, siki XBopi
Ha X (xiHok 87,5 % (n = 28), yonogikiB 12,5 % (n = 4))
3 MOMIPHO MiABWLLEHUM PIBHEM TUPEOTPOMHOMO rOPMOHa
(TTT) (4,0-15,6 mkO[/Mn, 3a yMOB HOpPMaIbHOIO PiBHS
TWPEOIAHMX FTOPMOHIB); 0 FPyNu NOPIBHSIHHS — 92 ocobw,
ski xBopi Ha X (xiHok 81,52 % (n = 75), yonosikis 18,48 %
(n =17)) 3 HopmanbHum pisHem (0,4—4,0 mkOf/mn) TTT.
pynu xBopmx 3icTaBHi 3a Bikom (54,16 + 10,16 poky npoTu
57,69 £ 9,76 poky) (p = 0,093), crarTio (p = 0,4319), 3po-
ctom (p =0,993), Baroto (p = 0,719), nnoLLeto NoBepxHi Tina
(p =10,901), iHoekcom macy Tina (p = 0,669). Ycim xBopum
BMKOHaNM koMbiHoBaHe f060Be MOHiITOpyBaHHA AT Ta
EKI™ 3a gonomoroto npuctpoto «Kapgiotexika-04-A[-3»,
M. CankT-TeTepbypr, P®). CtatuctnyHe onpautoBaHHs
maTepiany 34ifCHUNK 3a [OMOMOroK naketa nporpam
Statistica 13.0, Homep niueHaii JPZ8041382130ARCN10-J.
licns nepeB.ipky rinoTeau LWOAO0 HOPManbHOCTI PO3noginy
3miHHuX (Shapiro-Wilk W test) 3actocysanu metoam
napameTpuyHoi (t-test ons 3anexHux i HesanexHux
3MiHHUX, OAHOaKTOPHWIA aucnepciiHui aHanis ANOVA,
napHy kopensuito MipcoHa) Ta HenapameTpuyHoi (Wald—
Wolfowitz runs test, Kolmogorov—Smirnov two-sample
test, Mann-Whitney U test, kopensuia Spearman)

Key words:
subclinical
hypothyroidism,
hypertension,
blood pressure
monitoring.
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

cTaTucTuku. BigmiHHOCTI posrnsiganu sk cTaTUCTUYHO
BIpOriAHi Npu 3HayeHHi p < 0,05.

Pe3yabTati

Y xBopux Ha X, siki 3anyyeHi y focnigpxeHHs, 6y BinCyTHIN
nepiof BUMUBAHHS NpenapartiB. YCi nauieHT! NpoaoBXy-
Basv BXWBATW aHTUMNEPTEH3VBHI NpenapaT nepLuoi niHii
(IANo®, BPA, BB, AK, 1), wo Gynu npuaHayeHi nikapsimm
MEepBUHHOI NaHKU. YacTota 3acTOCyBaHHS aHTurinepTeH-
3MBHUX Npenaparis HaBeaeHa B mabnuui 1.

[Jani mabnuyp 1 i 2 0eMOHCTPYTb BiACYTHICTb
BIPOriAHOI Pi3HNLi MUTOMOI Barm MOHoTepanii, 4acToTu
3aCTOCYBaHHS ABOX, TPbOX, YOTUPLOX aHTUMNEPTEH3NBHUX
npenapariB y xsopux Ha Al 6e3i 3 CI.

3a pesynsratamu [IMAT, Ha MOMEHT 3anyyeHHs y o-
CTiZKEeHHS JOCAITN LiNb0oBOro PiBHS AEHHOMO CEPEHLOMO

Tabnuus 1. YacToTa 3acTocyBaHHS Pi3HUX rPyM aHTUrNEpPTEH3MBHUX NpenaparTiB
XBOPWM Ha rinepToHiyHy xBopoby 3 i 6e3 CI’

oo Arsescrin=sg ascro=m e

IHriGiTopn AMd

BPA
beta-agpeHobrnokatopu
AHTaroHicTVt kanbLjto
Liypetnkn

51,0 % (n = 47) 56,3 % (n = 18) 0,6266
28,3 % (n = 26) 281% (n=9) 0,9987
30,4 % (n = 28) 31,3% (n=10) 09157
26,0 % (n = 24) 25,0 % (n = 8) 09114
43,0 % (n = 40) 50,0 % (n = 16) 0,4941

Tabnuus 2. Yactota 3acTtocyBaHHs MOHOTepanii Ta kKoMGiHaLlii i3 ABOX, TPbOX
ab0 4OTUPLOX aHTUrINEepTEH3NBHUX NpenapaTiB y xBopux Ha X 6e3i3 CI’

o [ sescrin=og | arscro- = b

MoHorepanis

[lBa npenapatn
Tpu npenapatu
YoTupn npenapatu

47,8 % (n = 44) 40,6 % (n = 0,5582
22,8% (n=21) 31,3% (n= ) 0,3702
22,8% (n=21) 21,9% (n=7) 09076
6,5% (n=6) 63% (n=2) 0,8462

CAT 19 (59 %) xBopux i cepenHboro [IAT 25 (78 %) xBopux
OCHOBHOI rpynu, AeHHoro cepeaHboro CAT 57 (62 %) xBo-
pux i cepeaHboro JAT 72 (78 %) XxBOpUX rpynii MOPIBHSHHS.
LlinboBoro cepegHboro CAT y HivHWiA nepiog gocsrnm 19
(59 %), OAT — 19 (59 %) xBOPVX OCHOBHOI FPYMNK, HIYHOrO
cepenHboro CAT 58 (63 %) xBopux i cepeaHboro AT 59
(64 %) xBOPUX rPYNM NOPIBHAHHS. Pi3HNLA Mix pesynsra-
Tamu, L0 oAepKanu, HeBiporiaHa.

MMopisHtotoun pesynsratv MAT xBopux Ha X 3 i 6e3
Crl i3 paHumm obctexeHb 16 NpakTUYHO 300pPOBUX OCID,
BUSIBUNN: y XBOpUX Ha X 6e3 cynyTHboro CI, Ha BigMiHy
Bif NPaKTUYHO 300pOBMX OCI6, cnocTepirany BiporigHe
niauieHHs cepeaHboro CAT 3a geHb Ha 6,1 % (p < 0,05),
cepenHboro CAT 3a Hiy Ha 10,5 % (p < 0,05), cepegHboro
[AT 3a Hiv Ha 14,5 % (p < 0,05). HiuHe 3HwmxeHHs CAT
BIpOriZHO He BiApI3HANOCH Bif aHanoriyHOro nokasHuka y
npaKTU4HO 3a0poBuX oCib (13,79 + 4,37 MM pT. CT. NPOTU
10,44 + 6,97 mm p. cT.) (p > 0,05), xoua i 6yna TeHaeHLis
[0 N0ro 3MeHLLEeHHs1. HiuHe 3HimkeHHs AT byno Ha 33,8 %
(p < 0,05) MeHLLe, HiX Y MPaKTU4HO 300POBHX OCI6.

Y xBopux Ha X i3 cynyTHIM CyGKniHIYHUM rinoTUpeo-
30M, Ha BigMiHY Bifi NPaKTU4HO 30POBWX OCI6, 3apeecTpy-
Banw BiporigHe nigsuweHHs cepeaHboro CAT 3a aeHb
Ha 9,2 % (p < 0,05), cepeaHboro CAT 3a Hiv Ha 13,5 %
(p < 0,05), cepenHboro JAT 3a Hiy Ha 18,0 % (p < 0,05).
Hiune 3HumxenHs CAT 6yno BiporigHo MeHwwmum Ha 36 %
(p <0,05), Hixx y npakT4HO 3n0poBux oci6 (13,79 + 4,37 Mm
pt. cT. npotv 9,40 £ 7,31 Mm pT. CT.). HiuHe 3HuxeHHs AT
6yno BiporigHo meHwnmM Ha 37,0 % (p < 0,05), Hix y npak-
TWUYHO 300POBIX OCIO.

XBopi Ha "X i3 cynyTHIM CyOKMiHIYHUM riNOTMPEO30M He
BiZpi3HANHMCB Big XBopYX Ha X 6e3 cyBkniHiYHOro rinoTu-
peosy (mabs. 3) 3a nokasHukamu cepeaHboro CAT 3a ieHb
(136,29 + 17,85 mm pr. cT. npotut 132,38 + 13,88 mMm pT.
cT., p>0,05), cepenHboro CAT 3a Hiy (122,13 £ 22,28 mm
pT. cT. npotn 118,97 + 14,82 mm pr. cT,, p > 0,05), ce-

Ta6nuus 3. MokaHuk1 4OOOBOrO MOHITOPYBaHHS apTepianbHOro TUCKY y XBopux Ha X Ha Tni cybkniHiyHoro rinoTupeoay Ta 6e3 Hboro (M + SD),

Me (Q,;:Q,;).

257

Moo, o swiposann | X602 =92 s Crn=32 PR PR

CepepgHst YCC 3a feHb, ya./xB 76,95+ 9,63 74,28 + 11,03 0,202
CepepgHs YCC 3a Hiy, ya./xB 62,09 + 7,52 59,68 + 9,61 0,850
Max YCC 3a neHb, ya./xB 124,27 + 18,47 117,28 £ 17,38 0,568
Max YCC 3a Hiv, ya./xB 94,38 + 14,09 90,45 + 12,36 0,960
Min YCC 3a aeHb, ya./xB 56,33 £ 8,15 54,88 + 8,23 0,298
Min YCC 3a Hiy, ya./x8 52,79 + 6,92 51,68 7,70 0,397
CepepHilt CAT 3a fieHb, MM pT. CT. 132,38 £ 13,88 136,29 + 17,85 0,525
Cepephirt CAT 3a Hi4, MM pT. CT. 118,97 + 14,82 122,13 £22,28 0,629
Cepepint JAT 3a fieHb, MM pT. CT. 77,38 £9,02 81,94 +21,26 0,574
CepepHin [IAT 3a Hi4, MM pT. CT. 67,41+10,13 69,47 + 13,59 0,623
HiuHe 3HxeHHst CAT, % 10,44 £ 6,97 9,40+7,31 0,623
HiuHe sHkeHHs JAT, % 13,15£8,83 12,50 + 8,67 0,331
IHpekc rineprensii CAT 3a aeHb, % 22 (5;48) 22 (9;60) 0,467
IHpekc rinotensii CAT 3a aeHb, % 0(0;2) 0(0;3) 0,145
IHoeke rineptensii CAT 3a Hiy, % 41,52 33,82 51,17 + 38,22 0,950
IHpekc rinotensii CAT 3a Hid, 0,99 + 3,25 1,00 £ 3,49 0,987
IHoekc rineptensii JAT 3a aeHb, % 5(1;26) 10 (1;21) 0,193
IHoexc rinotenaii AT 3a aeHb, % 8,51+ 14,41 6,87 + 10,07 0,042 -19,3 %
IHoekc rinepteHsii JAT 3a Hiv, % 15,45 + 22,61 22,48 + 32,51 0,120
IHoekc rinoteHsii JAT 3a Hid, % 5,32+ 11,74 4,14 £ 9,60 0,420
BapiabenbHictb CAT 3a fieHb, MM pT. CT. 13,00 £ 3,80 13,95+ 4,26 0,831
BapiabenbHicte CAT 3a Hi4, MM pT. CT. 12,69 + 3,63 11,41+4,41 0,831

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

3anopoxckuit MeguumHcKui xypHan. Tom 21, Ne 2(113), mapt — anpenb 2019 1.



MNMpoaoBxeHHA Tabnuui 3.

Mo, o swiposann | X663 =92 s Cr.n=32 PR

BapiabenbHicTb [IAT 3a jeHb, MM pT. CT. 10,34 £ 3,41
BapiabenbHicTb [IAT 3a Hi4, MM pT. CT. 9,78 £4,02
MAL 3a aeHb, MM PT. CT. 55,08 + 8,62
MA/ 3a Hi4, MM pT. CT. 51,61+7,84
Bigcotok nepesueHHs CAT 3a noby, % 28 (12;54)
Bigcotok nepesueHHs CAT 3a aeHb, % 22 (8;43)
Bincotok nepesueHHs CAT 3a Hid, % 45,25 + 36,59
BincoTok nepesuiuenHs AT 3a poby, % 7(2;24)
Bigcotok nepesuieHHs AT 3a feHb, % 6 (2;25)
Bigcotok nepesuieHHs JAT 3a Hid, MM pT. CT. 7 (0;29)
IHpekc yacy CAT 3a foby, % 35,61 +28,27
IHpekc yacy CAT 3a aeHb, % 34,32 + 35,56
Inpekc yacy CAT 3a Hi4, % 41,77 £ 3391
IHoekc yacy OAT 3a noby, % 6 (2;24)
IHoekc vacy AT 3a AeHb, % 5(1;27)
Ihpekc yacy AT 3a Hiv, % 4(0;22)

9914297 0,942
8,86+372 0,942
57,33+ 11,88 0,396
55,48 + 13,71 0,291
30 (17;51) 0,374
22 (1262) 0,932
51,16 + 36,21 0,663
13 (4;25) 0,205
15 (3.21) 0435
12(0;29) 0,808
41,56 + 30,68 0615
37,13£33,05 0,046
51,24 + 38,06 0474
11 (3;29) 0,959
10 (2:21) 0435
8(0:23) 0,826

Original research

+8,5 %

Ta6nuus 4. Mogin xBopux Ha X i npakTM4HO 300poBux ocib 3a AobosumMK Npodinsmu CAT

MpakTuyHo 380poBI X+Cr, P 3poposi P 3nopoBi PIX
ocobu, n =16 n= 92 n=32 npotu X npotu NX+Cl’ npotu MX+Cl’

dipper 87 % (n=14) 45 % (n=41)
non-dipper 13% (n=2) 36 % (n=33)
over-dipper 0 13% (n=12)
night-picker 0 6 % (n=6)

47 % (n=15) 0,0025 0,0104
34% (n=11) 0,0729 0,1292
6%(n=2) 0,1291 0,3225
13% (n = 4) 03168 0,1381

0,8452
0,8389
0,2815
0,2060

Ta6nuus 5. Moain xBopux Ha X i npakTUYHO 3a0poBUX 0Ci6 3a JoboBKMM Npodinsmu OAT

MpakTuyHo 3p0poBi X+Cr, P 3poposi P 3nopoBi PIX
ocobu, n =16 n= 92 n=32 npotu X npotu NX+Cl’ npotu NX+Cl’

dipper 69 % (n=11) 40 % (n=37)
non-dipper 0 33 % (n=30)
over-dipper 31%(n=5) 21% (n=19)
night-picker 0 6 % (n=6)

47 % (n=15) 0,0334 0,1559
25% (n=8) 0,0078 0,0336
19% (n=6) 0,3785 0,3566
9% (n=3) 0,2145 0,2221

0,4906
0,4007
0,8096
1,000

peanboro AT 3a aeHb (81,94 £ 21,26 Mm pT. CT. NpoTH
77,38 £ 9,02 mm pt. T, p > 0,05), cepeaHboro [AT 3a
Hiy (69,47 + 13,59 mMm pT. cT. npotn 67,41 + 10,13 MM pT.
cT., p > 0,05), ane BM3Ha4eHa TeHAEHLiS A0 30iNbLUEHHS
BCiX CepeaHiX NMOKa3HWKIB apTepianbHOro TUCKY Y XBOPHX
i3 cynyTtHiM CI. HiyHe 3HmkeHHs CAT BiporigHo He Big-
Pi3HANOCH Bif aHanoriyHoro nokasHuka y xsopux Ha X
6e3 cynyTHboro CI (9,40 £ 7,31 % npotu 10,44 + 6,97 %,
p > 0,05), Ak i HiuHe 3HWxeHHa OAT (12,50 + 8,67 % npotu
13,15 + 8,83 %, p > 0,05), xoua # byna TeHaeHUis Ao
IXHBOrO 3MEHLUEHHSI.

XBopi Ha X i3\6e3 cybkniHiYHOro rinoTMpeosy He
PO3PI3HANMCL 3@ MOKa3HUKaMK iHOEKCIB rinepTeHsii Ta
rinoteHsii CAT i AT 3a A€HHUI i HIYHMIA NPOMIXOK Yacy
3a BUHATKOM iHAekcy rinoTeHsii JAT 3a feHb, sikui 6yB Ha
19,3 % (p < 0,05) Hxunm y xBOpUX Ha "X i3 CyBKNiHIYHM
rinoTMpeosom.

XBopi Ha X i3\6e3 cybkniHIYHOrO rinoTMpeosy Manm
3icTaBHi nokasHuku BapiabenbHocTi CAT i AT 3a feHb i
Hi4 | He po3pisHanuch 3a BenuumHoto AT 3a geHb i Hiv
(mabn. 3).

XBopi Ha X i3 CynyTHIM CYOKMiHIY4HAM FiNOTMPEO3OM
i 63 HBOrO BIPOTiAHO HE PO3PI3HANMCH 3@ NOKasHUKamu
Bigcotkie nepesuieHHst CAT i AT 3a fo6y, AeHb i Hid.
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3a Bcima iHgekcamm vacy CAT i [IAT xsopi Ha X i3\
6e3 cybkniHiYHoro rinoTupeody Gynu 3ictasHi, ane iHaekc
yacy CAT 3a ieHb y xBopyx Ha X i3 cynyTHIM CyOKMiHIYHAM
rinotupeosom byB BiporigHo GinbLumm Ha 8,5 % (p < 0,05),
HiX y xBopuX Ha "X Be3 cyBkmiHIYHOrO rinoTMpeoasy.

Oani mabnuup 4 Ta 5 [EMOHCTPYIOTb BIACYTHICTb
BiporiaHoi pisHuLi Mix go6osumu npocpinamu CAL i AT
y xBopux Ha Al i3\6e3 CI. CnocTepiranu TeHaeHLilo [o
30inbLUEHHS! KiNbKOCTi XBOPWX i3 HiYHUM migitomom CAT y
xBopux Ha Al" 6e3 CI" (6 %) iHa Ali3 CI'(13 %) i JAT (6 %
9 % BiANOBIAHO) NOPIBHSHO 3i 300POBMMM AOOPOBOMBLIAMM.

06roBopeHHsA

Bnnue gucdyHkuii L3 Ha cepueBO-CyanHHY cuctemy,
30Kkpema 3MiHu AT, npoaHanisoBaHi B psgi MeTaaHani3i..
®iHCbKkUIA peecTp, A0 AKOro BKMouMnM 5655 yyacHwkis
(oopocne HaceneHHs ctapLue Hix 30 pokis), nokasas no-
3uTUBHY acouiauito mMix TTT i giactoniysmm (0,36 £ 0,12,
p =0,003), ane He cuctonivHmm AT (0,16 £ 0,21, p = 0,45).
TTI ©yB 06epHeHO NoB’A3aHui 3i 3MiHOW AT y YOmOBIKiB
i He BMSBMSB BNIMBY Ha YaCTOTy BnepLue BUHWKNOI Al
3pobneHo BUCHOBKM LLIOAO He3anexHoi poni yHKLiT -
TonogibHoi 3ano3u B HopmarnsHoMy abo Maiike Hopmarb-

ISSN 2306-4145  http://zmj.zsmu.edu.ua 173



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

Oleer HaAbHbl€ NCCAEAOBAHNA

HOMY Aiana3oHax y natoreHesi rinepTonii [9]. 3pocTaHHs
nokasHukis JMAT (CAT i AT, cepeaHboro AT) y 3aranbHin
nonynsiuii Ta ceper Yonogikis ( 2282 ocib 3 eyTupeoigHUm
CTaTycoM) NOB’si3aHe 3 CMPOBATKOBUM PIBHEM BiNlbHOMO
TUpOKCUHY (BT4) y Mexax 11oro pepepeHTHUX 3HaueHb.
Takox BuWMIA piBeHb BT4 acoLiloBaBcs 3i 3pOCTaHHAM
pu3vKy po3BuTKy nperinepTeHsii Ha 40 %. Pisexb TTI MaB
nomipHui BiporigHun Bnnue Ha CAT i AT, cepeaHin AT
TiNbKY B 4OMOBIKiB. 3p06UNM BUCHOBOK, LLIO CYPOBATKOBWI
BT4 ycepeauHi HopManbHWUX 3HaYeHb CUMbHiLLE NOB’A3a-
HWit i3 napametpamn AT nopisHsiHO 3 TTI [10]. Maixe
aHarorivHi AaHi OTpUManm KUTancbki BYeHi. AHania JaHnx
noHag 20000 oci6 BWSIBUB, LIO BinbHWUIA TPUAOATUPOHIH
(BT3) i BT4 no3nLiiiHO NOBYAi3aHi 3 MOLLMPEHICTIO NiBuLLe-
Horo AT B eyTUpeoigH1X 4OPOCIMX, ane XO[HOrO iCTOTHOMo
3B’A3ky Mix TTT i niguweHum AT He BusiBneHo. [locnigHu-
Kyt MpUMNYCKatoTb, LU LMTONoAiIGHa 3an03a MoXe CrpusiTi
perynauii AT B eyTupeoigHux oci6. OfHUM 3 OCHOBHWX
MexaHi3miB, Ha JlyMKy aBTOpIB, € Te, L0 TPUMNOATUPOHIH
3HUXYE CUCTEMHUI CYAUHHUIA OMip LUMSIXOM PO3LUMPEHHS
apTepion nepudgepunyHoro kpooobiry. OTxe, 3MEHLLIEHHS
TPUNOATUPOHIHY B Cy6’€KTIB 3 IBHUM riNOTUPEO30M MOXe
MiABULLMTI CUCTEMHIIA CYAUHHWIA ONip, L0 NPU3BOANTL A0
306inblueHHst JAT. OgHak Lie He MOFTO MOSICHUTY 3B'S30K
mix CI i AT, ocKinbkv TPUAOATUPOHIH BYB y Mexax Hopmu
B nauieHTiB i3 CI [14]. MeTaaHania cemu gocnimgxeHb
(2011) npogemoHcTpysaB 3pocTaHHs CAT i JAT npu CI
MOPIBHAHO 3 eyTupeosoM. CyBKniHiYHMIA TinepTnpeos,
CBOEI0 Yeproro, He acouiloBaBcs 3 TakuMu 3miHamu AT
[12]. Cxoxi pesynbraTv nokasano n'aTupiyHe cnoctepe-
eHHs 3a noHap 500 eyTnpeoigHMmMmM ocobamm. 3pocTaHHs
piBHS cucToniyHoro AT Gyno BiporigHO BULWMM Y rpyni
JocnimxyBaHux, piseHb TTI akux 3pic npoTarom nepiogy
CMOCTEPEXEHHS MOPIBHSAHO 3 rPYMO0 3i 3HKEHHAM PiBHIB
TTT. Big3Haummo, L0 Lsi 3aKOHOMIpHICTb Byna cnpases-
NMBOIO TiMbKW ANs XiHovoi nonynauii [13]. HasieHi gaHi
oo BnnuBy piBHIB TTI y Mexax HOpMaTUBHUX 3HaYeHb
Ha 3pPOCTaHHS MOKA3HWKIB LIEHTPaNbHOMO aopTasibHOro
TUCKY, CUCTOMIYHOrO Ta MynbcoBoro AT cepen YonoBikiB
i3 HenikoBaHol Al i «BMCOKO HOpmanbHUM» (2,00—
4,50 plU/m) nopiBHSIHO 3 rpynot0 3 «HU3bKO HOPMarnbHM»
(0,40-1,99 plU/m) piBHem TTT [16]. IHWKi meTaaHanis 20
pocnigpkeHb 3 noHas 50000 obcTexeHnx nokasas 30inb-
weHHst CAT B ocib i3 CI" nopiBHSHO 3 eyTpeo3oM (3Ba-
XeHi cepenHi BigmiHHoCTi 1,47 MM pT. cT. (95 % Aosipunii
iHTepsan 0,54-2,39 mm pr. ct.,, p = 0,002). 3ayBaxumo,
rpynu obcTexeHux He Bynu 3icTaBHi 3a BikoM, LLO MOTO0
BUKIMKaTV NOXWOKW B po3paxyHkax, ogHak Bnnve Cl Ha
CAT Bukntountyt He Baanocs [10].

3a ob’egHaHuMM faHUMKU AT NONYNALIMHWUX A0-
cnimkeHb nMpoaHanisoBaHo acouiauii BuxigHoro TTI i3
BuxigHUM AT abo AT IcHyBana noautueHa acoujadis TTI 3
apTepianbHUM KpoB'sHUM Tuckom (p < 0,001) i rinepTeHsieto
(BipHoweHHs waHcis (OR) = 1,76 [mosipuwit inTepsan (Cl)
1,24-2,50], p = 0,002). AHanoriyHo rinoTnpeo3 bys noe’s-
3aHun i3 cuctonivhmm (B = 1,1 [Cl 0,1-2,1], p = 0,040) i
diactoniyHnm aptepiansHum Tuckom (B = 1,4 [CI 0,7-2,0],
p < 0,001). Ograk TTI He GyB MOCMIZOBHO MOB’AI3aHMI
i3 N'ATUPIYHOI 3MIHOK apTepianbHOro TUCKy abo iHUu-
[eHTHoto rinepTensieto. Bucoki pisni TTI y cupoBsartyi
nos’s3aHi 3 nepebirom Al Ta AT, ane He 3 MATUPIYHOW
3MiHOI0 KPOB'SAHOTO TUCKY, PO3BUTKOM TinepTensii. ABTopu

3p06Wnn BUCHOBOK TifTbKI MPO KOPOTKOYACHMIA BNIVB PIBHIB
TWUPeOiaHMX ropMoHiB Ha AT [11].

poaHanizyBanu AaHi iHLLMX JOCHIAHWKIB LLOAO BNW-
By CI" Ha nokasHukv JMAT y HOpMOTEH3UBHWX OCIb Ta y
xBopux Ha Al Tak, €. b. KpaBeLp i cniaBr. [7] BUB4MNHN
ocobnumeocTi 4060BOro Npodinto apTepianbHOro TUCKY Y
XBOPUX Ha aBTOIMyHHWUIA TupeoiguT (AIT) y casi CI. 06-
CTeXMNN 23 HOPMOTEH3MBHWX navieHTn 3 CI i 25 3 eyTn-
peosom. AHani3 pesynbraTiB nokasas: piBeHb CAT 3a 100y
i peHb, AT 3a o0y, BAeHb i BHoYi ByB BiporigHO BULLMM
y rpyni xBopux Ha AlT, xo4a ByB y fianasoHi HopmansHUX
3HayeHb (p = 0,05). B ocHoBHilh rpyni 6ynu BiporigHo
Buwi (p = 0,01) 3HaueHHs iHaekcy yvacy rineptensii CAT
yaeHb i JAT 3a go0y, Huxye iHgekem rinotexaii CAT i AT
yaeHb i BHoui. [Jobosui iHgekc CAT y KOHTPOMbHIN rpyni
NPakTUYHO 300POBUX A0BPOBONBLIB BYB BiPOriAHO BULLNIA,
HK aHanoriyHnin nokasHuK y rpyni xsopux Ha AlT y dasy
CI (p < 0,01), wo cBigYUTL NPO MOPYLLEHHS LMpKaaHOT
anHamikn CAT 3a HasiBHOCTi CI. 3Ha4YeHHs MiHiManbHOro
CAT 3a o6y, AeHb i Hiv, minimansHoro [IAT 3a o0y, AeHb
i Hiv 6ynu BiporigHo BuLwi y rpyni xsopux Ha CI™ (p < 0,01).
Mixrpynosi BigmMiHHOCTi nokaaHwkis BapiabensHocTi CAT i
[AT, WwBuakocTen paHKoOBOro Nianomy, 1060BOro iHaekcy
[AT, YCC i MAT He oTpumanu. 3Ha4yeHHs! MiHIManbHOMo
CAT 3a o6y, AeHb i Hiv, minimansHoro [IAT 3a 100y, AeHb
i Hiv 6ynu BiporigHo BuLwi y rpyni xsopux Ha CI™ (p < 0,01).

Y po6ori T. A. HekpacoBoi i cniBaBT. [15] BUBYEHO
moaudikysanbHuii Bnnme CI Ha nepebir apTepianbHoi
rinepteHsii. Cnig BiA3HAYMTH, WO OAHUMM 3 KPUTEpIiB
BKIKOYEHHs1 40 AocnigxeHHst 6ynm Bik (1o 60 pokis) i Al
[-Il cTagin. ObcTexunu 56 nauieqTis 3 Al i CI i 45 ocib 3
ATl 6e3 TpeoigHoi natonorii. IHpopmaLis Wwoao pexumis
rinoTeH3nBHOI Tepanii y XBopux 0Box rpyn He HaBedeHa,
arne [OCTifHVKW BKasanu, Lo npenapaty Ta [o3u, KOTpi
NpW3HaYeHi panille, He 3MiHIOBanuCs. BueHi He BusBMNM
BIPOriAHOI Pi3HNLI Mix cepenHiMu 3HaueHHsaMu CAT i JAT
y nauieHTiB 06ox rpyn, ane y rpyni CI" BusiBUnmM 3Hauyiue
niasuwenHs MNAT yHoui (p = 0,047) i TeHgeHUio 0o Moro
3pocTaHHs BaeHb (p = 0,07). MNMopiBHANLHWIA aHani3 nokas-
HuKiB BapiabenbHocTi AT nokasas ii 30iMbLLEHHS B OCHOBHIlt
rpyni 3a nokasHukamn CAT (p = 0,025) i OAT (p = 0,044)
B [eHHMI Yac. OcobrnmsocTi fobosoro putmy AT y rpyni
naujexTis i3 CI xapakTepuayBanucs 30inbLUEHHAM KinbKo-
CTi «<HEHOpManbHUX» (BiAMIHHWX Big «dipper») NokasHukiB
A060BOro iHAekcy. ABTOpW, aHarnoriyHo BUCHOBKaM [o-
CIigHWKIB [7], Haraganw Npo HeraTUBHWIA BB BUSIBIIEHWX
3MiH Ha 4aCTOTy KOPOHAPHWX MO, MO3KOBOTO iHCYNbTY Ta
CepLeBo-CyanHHoi cmepTHocTi [17,18].

[MeBHy pi3HULIID OTPUMAHWX Y HABELEHWX [Kepenax
pesynbTaTiB MOXHa NOSICHUTY BigMIHHOCTSIMM Py XBOPKX
LLIOA0 KpUTEPIiB BKIKOYEHHS Ta BUKITHOYEHHS, PI3HWUX pexu-
MiB nikyBaHHs xBopux Ha 'X. XBopi Ha X i3 cynyTHim CI*
OTpMMyBany BinbLL BUCOKOA030BY TEPANit0 aHTUriNepTeH-
3MBHUMU Npenapatamm (NpusHaveHy nikapem BignosigHO
[0 pesynbrartiB KoHTponto AT pisHumu cnocobamm). ImMo-
BipHO, came TOMY NePEeKOHNUBILLI AaHi OTPUMaHi aBTopamm
B HOpMOTeH3nBHIX oci6 i3 CI, rpynu skux nepebysanu B
PiBHVX yMOBaX CMOCTEPEXEHHS. AHani3 BMacHWX pesyrnbsra-
TiB | AaHWXx haxoBoi NiTepaTypu Aae MOXIMBICTb 3pobuUTH
BVCHOBOK: 3B'S130K Mix CYOKMIHIYHOW AUCHYHKLIEN Lmn-
TONOZI6HOI 38031 Ta KPOB'SIHUM TUCKOM CynepeqsIuBuii.
Bapro Big3HaunTw, Wwo CI” BUKIvKae OQHOCTPSIMOBAHI 3MiHM
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napametpis [JMAT, Lo nonsratoTb Y 3BinbLUEHHi cepeaHix
3HayeHb CAT i [IAT 3a AeHb i Hid, MiABULLEHHI NOKa3HMKIB
riNepPTEH3NBHIX | 3HUKEHHI MNOTEH3UBHUX IHAEKCIB PI3HOMO
CTYNEHS! BUPAXEHOCT, 3a JeSKNMW AaHUMM, HEraTuBHO
BNNMBaE Ha 3HayeHHs [MAT, 5o60BOro iHAEKCY, LIBMAKOCTEN
3poctanHs CAT i [IAT y nacuBHuI Nepios MOHITOPYBaHHS.
Ha HaLuy oymKy, HaBefieHi (hakTu € NposiBamMmn HEAOCTATHLO
ecbekTnBHOro (Mani go3n Ta/abo KinbkicTb Npenapartis)
aHTUriNepTEH3NBHOTO NiKyBaHHS XBOPKX 060X rpyn, a Kpu-
Tepiem epeKTUBHOCTI HaZani NOBVHHE CTaTh HABMKEHHS!
pesynerartis JMAT xBopux Ha X i3 cynyTHim CI oo nokas-
HVKIB MPaKTUYHO 300POBMX OCID.

Y xBopwx Ha "X i3 cynyTHiIM cyGKMiHIYHWM riNOTUPEo3oM
BUSIBAIM BIpOrigHO GinblwniA HivHWiA nigiiom CAT i [AT,
nepeBaxaHHs! inaekcy yacy CAT 3a AeHb i HIKYMIA iHAEKC
rinoteHsii JAT 3a AeHb. 3MiHW, Lo onucanu, po3rmsgaeMo
K NpeanKTopy BinbLL TSHKKOI K CUCTONIYHOI, TaK i giacTo-
NiYHOI rinepTeHsii Ta 3MiH iHWwwx napamertpis AMAT, wo
BUSIBNSAIOTb NPpY MaHipecTHoMy rinoTupeosi [19,20].

BucHoBKH

1. Ha tni aHTUrinepTeHavBHoi Tepanii y xsopux Ha X i3
cynyTHim CI i 6e3 Hb0ro NOPIBHAHO 3 NPaKTUYHO 300POBYMM
ocobamu crocTepirany BiporiaHi 3miHv napameTpis [MAT,
Lo nonsrany y 3BinbLueHHi cepeHix 3HaveHb CAT i JAT
33 JeHHW | HIYHWIA MPOMDKKM Yacy CroCTepeXeHHs Ta B
HEO0CTaTHbOMY 3HIDKEHHI HiYHOMO AT.

2. XBopi Ha X i3 CynyTHiM CyOKniHIYHUM riNOTMPEo3oMm
i 6e3 HbOro 3iCTaBHi 3@ AEHHUMW Ta HIYHUMM CepenHiMM
nokasHukamu CAT i [JAT, nokasHukamu BapiabenbHOCTi
CAT i [IAT, nynbCOBOro apTepiansbHOro TUCKY, iHAeKcamm
rinepTeHsii Ta rinoTeHsii, LpkagHUMK iHaekcamu, nokas-
Hukamu BigcoTka nepesuweHHst CAT i AT Ta iHgekcamm
yacy CAT i [JAT (3a BuHsATKOM iHgekcy Yacy CAT 3a feHb).

3. Y xBopux Ha X i3 cynyTHIM CyOKniHIYHUM rinoTu-
peo3oM, Ha BiaMiHy Big xBopux Ha X 6e3 cybkniHiYHOro
rinotmpeoay, 6inbLuuii ingekc yacy CAT 3a feHb (Ha 8,5 %;
p < 0,05) i Hux4uiA iHgekc rinotensii JAT 3a geHb (Ha
19,3 %; p < 0,05).

MepcnekTuBM nopanblumx gochnigxeHb. Bpaxo-
BYKOUM 30iNbLUEHHS KiNbKOCTi AaHux wopo snauey CI
Ha CTPYKTYpY Ta (YHKLi0 CepLeBo-CyANHHOI CUCTEMM,
nepcnekT1BX AOCTILKEH NONSraloTh Y BUBHEHHI BNM-
BY MOMIPHOTO 3HWKEHHS! PIBHS TUPEOIAHUX FOPMOHIB Ha
enekTpodisionoriyHi BNacT1BOCTI Miokapda nepeacepab i
LUIYHOYKIB Y XBOpMX Ha [X.
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OcobanBoCTI BNAUBY iHTEPHEUPOHHOTO NYAY HA MOTOHEUPOHH
CMUHHOr0 MO3KY 32 YMOB TPUBaAOI rinoecTporeHemii

C. C. TkaueHko, O. I. PoauHcbkui, I. 0. PoanHcbKa, |. B. Top6-FfaBpuabueHko *

A3 «AHinponeTpoBCbka MeanyHa akaaemia MO3 Ykpainu», M. AHinpo

MeTa po60oTy — BUB4YMTI OCOBNMBOCTI BNMBY IHTEPHENPOHHMX NMAHLIOMB Ha aKTUBHICTb MOTOHENPOHIB NEPEAHiX PoriB CIUHHOTO
MO3KY B YMOBaX eKCriepuMeHTanbHOI MeHonayau.

Marepianu Ta metogu. [JocnimxeHHs nposenu Ha 51 cTateBo3pinux Lypax-camuusx nikii Bictap. MeHonaysy mogeniosanu
MarloiHBa3WBHOK OBapioricTepekTomieto. [lopcanbHui kopiHeub L5 cTuMynioBany NpsiMOKyTHUMU NOOAMHOKUMU Ta NapHUMU
iMnyrnbcamu, BignoBiab PeecTpyBany Ha fopcarbHii MOBEPXHI CIMHHOMO MO3KY Ta BEHTPanbHOMY KOPIHL TOrO CaMoro piBHS.

Pesynekratu. BctaHoBunmW nigsuLLeHHs nopora 30ymkeHHs adepeHTHUX BOMOKOH CrIMHHOMO Mo3Ky Ha 102,14 % Ta naTeHTHoro
nepiogy Ha 94,12 % y TBapuH nicns oBapioekTomii. 3a yMOB CynpamakcumanbHOi CTUMYnsLii fopcanbHOro KopiHus L5 Bussunn
3pocTaHHs amnnityam komnoHeHTiB N1 Ha 10,14 %, N2 — Ha 11,82 %, N3 — Ha 48,28 %, P-xuni — Ha 31,58 % i 36inbLueHHs
TpuBanocti N3-komnoHeHTa Ha 26,54 % B gocnigHin rpyni. CTUMyniol4M napHUMK iMnynbCaMy Ha YacoBOMY MPOMiXKY Bif 2 A0
3 Mc, cnocTepiranu siporigHe 36inbLueHHs, a3 6 go 100 mc — npurHiveHHst N1-komnoHeHTa apyroro MOy rpyni TBapuH 3 ekcnepu-
MeHTanbHO MeHonay30t0. Mopir 36yMKeHHS MOTOHEPOHIB 3HM3MBCA A0 54,17 + 19,8 %, nateHTHUIA nepiof — A0 85,39 2,63 %,
amnnityaa Bignosigi — 8o 127,59 + 3,78 %. HaHocsium napHi nogpasHeHHs, cnocTepirany 3anisHeHHs! BigHOBMEHHS aMnAiTyau
BUKMUKAHOI BiAMOBIZI B TOMY camoMy Aiana3oHi (2-100 mc), Lo i npy AOCRimKEHH] iIHTEPHENPOHHOTO Nyny, Ta 3biraeTbes 3 TpK-
BaniCTIO NO3NTUBHOIO KOMMOHEHTa MoTeHLiany AopcarnbHOT MOBEPXHi CNIMHHOMO MO3KY.

BucHoBku. CymapHUM echekToM TprBano HasiBHOTO AeiLUTY ECTPOTEHIB € NiABULLEHHS 30YANMBOCTI MOTOHENPOHIB CMIMHHOTO
MO3KyY, NMOMnerLleHHs HepBOBOI Nepeaadi y CTPYKTypax 3a4HbOro Ta NepefHbOro PoriB Ha BUCOKMX YacToTax CTUMYMSLLT Aop-
carnbHWX KOPIHLB, BUpaXeHe ranibMyBaHHs HU3bKOYACTOTHOI iMMynbcaLlii BHAacmiZoK NornubneHHs NpoLEeciB NpecHanTUYHoOro
ranbMyBaHHsi 3 60Ky HEPOHIB enaTWHOBOT CyBCTaHLii, aKTUBHICTb SIKMX CYTTEBO 30iMbLUYETHCS.

0cob6eHHOCTH BAUAHUA MHTepHeﬁPOHHOTO nyAa Ha MOTOHeﬁPOHbI CMUHHOIoO Mmo3ra
B YCAOBUAX AAMTEABHOM rMmno3acTporeHeMuu

C. C. TkaueHko, A. I. PoauHckui, I. A. PopuHckas, U. B. Top6-faBpuabuYeHKo

Lenb paGOTbI —Wn3y4nTb 0COBEHHOCTY BIUSIHNSA MHTepHeIZpOHHbIX Lienen Ha aKTUBHOCTb MOTOHeIZpOHOB nepeaHnX poros CNHHOIO
Mo3ra B yCnoBuax 3KcnepmmeHTaan017| MeHonay3bl.

Marepuansi u MeToapl. Viccnenosanue npoBeaeHO Ha 51 NONOBO3pENbIX Kpbicax-camkax MHIM BucTap. MeHonaysy Moaenvposani
MarloMHBa3VBHOM OBapyorcTepakTOMUel. [lopcarbHbil KopeLuok L5 cTumynpoBani npsiMoyronbHBIMIA OBUHOYHBIMIA U NapHLIMU
UMNYTIbCaMm, OTBET PErUCTPUPOBAIM Ha [JOPCAbHOM MOBEPXHOCTU CMIMHHOTO MO3ra 1 BEHTPAsIbHOM KOPELLIKE TOTO e YPOBHS.

Pesynkrarthl. YCTaHOBNEHO NOBbILLEHWE nopora Bo30yaeHNs adpdepeHTHbIX BONOKOH CriMHHOro Moara Ha 102,14 % v nateHT-
Horo nepuopa Ha 94,12 % y KMBOTHBLIX NOCNE OBAPUOIKTOMUW. B ycnoBusix cynpamakcumarnsHol CTUMYNSLMA AOPCanbHOTo
kopeLuka L5 BbisiBneH poct amnnuntyabl komnoHeHToB N1 Ha 10,14 %, N2 —Ha 11,82 %, N3 — Ha 48,28 %, P-BonHbl —Ha 31,58 %
11 yBenuyeHne npogomkuTensHocT N3-koMnoHeHTa Ha 26,54 % B onbiTHOI rpynne. Mpu cTuMynaumumn napHsIMU UMAynbcamu
Ha BPEMEHHOM MPOMEXYTKe OT 2 [0 3 MC Habnoaanock JOCTOBEPHOE yBenuyeHue, a ¢ 6 no 100 mc — yrHeteHue N1-komno-
HeHTa BToporo ML B rpynne XUBOTHbIX C SKCNepUMeHTanbHOM MeHonay3oi. Mopor Bo30y)xaeH!st MOTOHEPOHOB CHU3WICA 4O
54,17 £ 19,80 %, nateHTHbIN Nepuog — ao 85,39 + 2,63 %, amnnutyaa oteeta — Ao 127,59 + 3,78 %. MNpn HaHeCeHUN napHbIX
pasgpaxeHui Habnoaany ono3gaHne BOCCTAHOBMEHNS aMMMTY bl BbI3BAHHOTO OTBETA B TOM e AnanasoHe (2—100 mc), 4to
¥ NPV UCCRIEA0BAHUN MHTEPHENPOHHOTO Myrna, W COBMaAaeT C ANUTENbHOCTLIO NOMOXMTENBHOMO KOMMOHEHTa NoTeHumMana aop-
CcanbHON NOBEPXHOCTM CMIMHHOMO MO3ra.

BiiBogbIl. CyMMapHbIM 3 heKToM ANNUTENbHO CYLLECTBYHOLLEro AetULiTa SCTPOrEHOB SBISIETCS MOBbILLEHWE BO30YAUMOCTM
MOTOHEPOHOB CMIMHHOMO MO3ra, 06rerYeH1e HepBHOM Nepefaym B CTPYKTYpax 3aAHero 1 NepeaHEero PoroB Ha BbICOKWX YacToTax
CTUMYMNALMN [OpCanbHbIX KOPELKOB, BEIPAXEHHOE TOPMOXEHIE HU3KOYACTOTHOM UMMYNbCaLM 3@ CYET YrryGreHus npouec-
COB MPECHHANTUYECKOr0 TOPMOXKEHISI CO CTOPOHbI HEMPOHOB XenaTUHO3HOM CyBCTaHLMM, aKTUBHOCTb KOTOPbIX CYLLECTBEHHO
YBENNYMBAETCS.

Peculiarities of the interneuronal pool influence on the spinal motoneurons under
the conditions of prolonged hypoestrogenemia

S. S. Tkachenko, 0. H. Rodynskyi, H. 0. Rodynska, I. V. Horb-Havrylchenko

The purpose of research is to study the peculiarities of the interneuronal networks influence on the activity of spinal anterior
horns motoneurons under the conditions of experimental menopause.

Materials and methods. The study was performed on 51 mature Wistar rats (females). Menopause was induced by a minimally
invasive ovariohysterectomy. L5 dorsal root was stimulated by single and paired square-wave impulses. The response was recorded
on the dorsal surface of the spinal cord and the ventral root at the same level.
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Results. An increase in the excitation threshold of the spinal cord afferent fibers and the latent period of 102.14 % and 94.12 %,
respectively, were established in animals after ovariectomy. Supramaximal stimulation of the dorsal root L5 induced an increase
in the amplitude of components N1 by 10.14 %, N2 by 11.82 %, N3 by 48.28 %, and P-wave by 31.58 %, and the duration of N3
component was increased by 26.54 % in the experimental group. In stimulation by paired pulses over a time interval of 2 to 3 ms,
a significant increase was observed, and from 6 to 100 ms there was a suppression of the N1 component of the second PDP in
the group of animals with experimental menopause.

The threshold for excitation of motoneurons was decreased to 54.17 + 19.80 %, the latent period was decreased to 85.39 + 2.63 %,
and the response amplitude was reduced to 127.59 + 3.78 %. When paired stimuli were applied, there was delayed recovery of
evoked response amplitude in the same range (2-100 ms) as in the interneuronal pool study and matching the positive component
of potential duration of the spinal cord dorsal surface.

Conclusions. Thus, the overall effect of the long-term estrogen deficiency is an increase in the spinal cord motoneurons
excitability, facilitation of nerve transmission in the structures of the anterior and posterior horns at high-frequency of dorsal root
stimulation, and marked inhibition of low-frequency input due to deepening of the presynaptic inhibition processes mediated
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by significantly increased activity of substantia gelatinosa neurons.

Mpwu knimakci abo B nepeakniMakTEPUYHUIA NEPIoA XKiHKM
4acTo ckapxaTbCs Ha M'30BY Hanpyry, CyAoMM, crabkicTb
i BTomy [1]. Bigomuit MogyntoBanbHWiA BMIIMB XIHOUNX
CTaTeBMX FOPMOHIB Ha LieHTpanbHy HEPBOBY CUCTEMY
[2], WwWo 3aiNCHI0ETBCS Yepes aKkTMBALK SAepHUX a- Ta
B-peuenTopis ectporeHy (Era/). JocnimkeHHs nokasanu,
wo ERa ocobnmeo BupaxeHi B |, Il Ta IV nnactuHax cipoi
PEYOBMHM AOPCarbHOIO POry CMIMHHOTO MO3KY, € HanbinbLL
MOLLMPEHWUMU B HIXKHIX MONEPEKOBMX | KDUXKOBUX CETMEHTAX
[3]. Ane npaub, WO ONUCYHOTb B3AEMOLiI0 IHTEPHEPOHIB
3aiHbOrO POry Ta MOTOHEWMPOHIB CMIMHHOTO MO3KY, BKpau
Maro, 3yMOBIHOKOUM aKTyarnbHICTb LibOr0 MUTaHHS.

MeTa po6otu

BuBunTn napametpu 36yAnMBOCTi IHTEPHENPOHHWX i MO-
TOHEWNPOHHMX NyniB CnHHOTO Mo3ky (CM), a Takox oco-
6n1BOCTI BNNMBY iHTEPHENPOHHMX NMaHLIOTIB HA aKTUBHICTb
MOTOHEWPOHIB NepeHix poriB CMIMHHOMO MO3KY B YMOBaX
eKcrepuMeHTansHoi MeHonayan (EM).

Marepianu i MeToAH AOCAIAKEHHA

[ocnimxkeHHs npoeedeHi Ha 51 cTaTeBo3pinux Lypax
niHii Bictap, Bikom 6-8 mic., macoto 180-240 r (mxepeno
OTPUMaHHs TBapWH — npueatHe nignpuemctso DALI-2001,
M. Kuig). LWypis noginunum Ha 2 rpynu. MepLua (KOHTporb-
Ha) — iHTaKTHI TBapuHKW (n = 25), Apyra rpyna — TBapyHM 3
eKcnepumeHTarnbHo MeHonay3aoto (EM, n = 26). MeHona-
y3y MOZentoBanu MarioiHBa31BHOK 0BapIOriCTEPEKTOMIED,
METOAOM CepeanHHOI NanapoToMii. Y KOHTPOMbHIA rpyni
BMKOHYBanu cepeavHHy nanapotomito. O6uasi rpynv TBapuH
YTpUMyBanu y CTaHOapTHUX YMOBax BiBapito (Temnepary-
pa — 22 + 2 °C, cBiTnuiA/TeMHuIA Lukn — 12/12 roguH) Ha
CTaHaapTHin gieti npotsrom 120 aib, nicns yoro ix 6panu B
FOCTPWIA EKCNEPUMEHT [4].

[ns nepeBipkx mogeni MeHonayau 34iNCHAMM MIKPOCKO-
MiYHe LMTOMOrivyHe AOCMIMKEHHS MiXBOBUX Ma3kiB yepes
120 pgHiB nicnsa xipypriuHoi npouegypu (Gill GW, 2015),
a TaKoX BUOIpKOBO BM3Havanw piseHb 17B-ectpagiony y
nnaami KpoBi 3a JONOMOTOH0 EMEKTPOXEMIMOMIHICLEEHTHOrO
imyHonoriyHoro aHaniay (ECLIA).

Mig 3aranbHOK aHecTesiel TioONeHTanoMm Hatpito
(«Sigma», CLUA, 50 Mmr/kr) BUKOHYBaNu NaMiHEKTOMItO
Ta PO3TUH TBEPAOI MO3KOBOI OOOMOHKM CMIMHHOTO MO3KY.
CnMHHMIN MO30K MepeTuHany Ha piBHi cermenTie Th12-L1
i 3anvBanu Ba3eniHoBO onieto. [ins YCyHeHHs nposisiB

CniHanbHOrO LIOKY TBapWHY BUTPUMYBamu 3 rO4WHM Mpw
Temnepatypi 36-37 °C [5]. JopcanbHuit kopiHeLpb LS
CTMMYIIOBANH 3a AOMOMOTOH0 6iNONSPHUX ENEKTPOAIB Nps-
MOKYTHVUMW MOOAVHOKUMM iMMyrnbcamu, TpusanicTio 0,3 mc
Ta amnnityzoto Big 1 go 5 noporis (M), a Takox napHUMu
CTUMynamu 3 iHTepBarnom HaHeceHHs Big 2 4o 1000 mc.
[MoTeHuian gopcanbHoi NoBepxHi cnuHHoro moaky (MAr1
CM) BigBoamnmn y chokyci MakcumarbsHoi akTUBHOCTI 3a fj0-
MOMOTOK MOHOMOMNSPHOTO CPIBHOTO KyIbKOBOTO eneKTpoaa,
pedepeHTHUIN enekTpos PO3MiLLyBanM Ha M'si3aX HUX-
HbOI KiHUiBKY [5]. BuknukaHy MOHOCUHANTUYHY BiANOBIAb
MOTOHENPOHIB peecTpyBanu Ha NpPOKCUMAanbHIN AinsHLi
BEHTPaIbHOro KopiHUA. [Ins cTyMynswji BukopucToByBanm
CTaHAapTHy enekTpodisionoriyHy anapatypy. Peectpysanu
3a [0MNOMOrOI0 aHanoro-LMgpoBoro NEPETBOPoBaYa Ta
nepcoHarnbHoro komm'totepa. [JocnimKysanu nopir, Xpo-
Hakcito, TpuBanicTb nateHTHoro nepiogy (1), 3aranbHy
TpWBaniCTb BUKIMKAHOI BiAMOBIAi Ta ii KOMMOHEHTMW.

Marepianu cTaTucTUYHO OMpaLbOBYBanM 3 BUKOPUC-
TaHHsIM MeToziB GIOMETPUYHOrO aHaniay, pearnisoBaHux B
niueHsinHux naketax EXCEL-2003% i Statistica 6.1 (StatSoft
Inc., Serial No. AGAR909E415822FA). ns 06pobku
pesynbTaris, L0 ofeparnu, BUKOHYBanM po3paxyHok no-
Ka3HWKIB HAO4HOCTI y BIACOTKaX, CepeaHI0 apumeTnyHy
Ta noxubky cepeaHboi (M £ m). BiporigHicTb ouiHoBanu 3a
[0MOMOrOH METOZIB NapaMeTPUUHOI CTAaTUCTUKY (KpUTEPIl
t CTblogeHTa). 3MiHV NOKa3HMKIB BBAXanu BipOrigHUMY Npu
p < 0,05. Yci ekcriepumeHTanbHi npoLeaypy BUKOHaHI Bia-
MnoBigHo A0 EBponenchkoi AnpekTuei Paay cnieToBaprcTsa
Bif 24 nuctonapa 1986 p. (86/609/EEC).

Pe3yabTati

Y KOHTPOIbHIN rpyni TBAPUH NOPIr BUHUMKHEHHS 1011, skui
ouiHtioBanu 3a nossoto All, ctaHosuB 0,71 + 0,09 MKA
(n =13). Y rpyni TBApWH 3 eKCNEPUMEHTANBHOK MEHO-
nmay3oto Liei NokasHuK BiporigHo 36inbLuyBascs Ha 100 %
(1,42 £ 0,21 mKkA, n = 16, p < 0,001). XpoHakcis BiporigHO
He 3miHtoBanace. I BuHukHeHHs MO y KOHTPONbHIN
rpyni ctaHouB 0,17 + 0,017 mc (n = 13), a y TBapuH 3
eKcrepuMeHTansHO MeHonay3oto 3pocTas 4o 194,12 %
(0,33+0,02mc, n=13,p <0,001). TpnBanicTb KOMMOHEHTIB
AN BiporigHWx 3MiH He 3a3Hana. AHania amnniTyam Komno-
HenTiB MMy TBAapWH 3 EM nokasas BiporigHe 36inbLueHHs
amnnityan N1, N2, N3 komnoHeHTiB i P-xuni (mabr. 1).
[ns pocnigpkeHHs 3MiH NPECUMHANTUYHOTO ranbMyBaH-
HSI 3aCTOCYBaNM HAHECEHHS! NMAPHWUX CTUMYRIB i3 Pi3HUM
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Ta6nuus 1. Amnnityga komnoHenTis [MAMN CM 3a ymos EM, M+ m

Teapus 3 own |

2,01+0,07 MB (n =13)
N1-K0MI'|0HeHT 2,0740,08 MB (n=13)
N,-KOMMOHEHT 2,03+0,06 MB (n=13)
N,-KOMMOHEHT 0,58+ 0,06 MB (n=13)
P-xsuns 0,57 £ 0,04 MB (n = 13)

2,06+0,17 MB (n = 13) 1%

2,28+0,06 MB (n = 13)* 10%
2,27 +0,06 MB (n = 13)* 12%
0,86+ 0,04 MB (n = 13)** 48%
0,75+ 0,06 MB (n = 13)* 31%

PiseHb BiporigHocri: *: p < 0,05; **: p < 0,01.
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MDKCTUMYNbHUM iHTepBanom. Mpu iHTepBanax Big 2 Ao
3 Mmc cnocTepiranu BiporigHe (p < 0,01) 36inbLueHHs, a 3
6 po 30 mc — npurHiyeHHst N1-komnoHeHTa gpyroro MM
(p<0,01) (puc. 1).

MoHOCHHaNTUYHI BIiANOBIAI BEHTpanbHMX KOPIHLIB
CMMHHOTO MO3KY € MOKa3HMKOM pobOTW MOTOHEPOHHOMO
anapary Ta CMHanTu4HoI nepeaaui. Mopir iX BUHUKHEHHS Y
TBapWH 3 EM 3meHwysasca go 54,17 £ 19,8 % (p < 0,05,
n = 10) WoAO0 NokasH1ka KOHTPOMBHOI rpyni TBApWH, LLO
B abcomtoTHMX 3HaveHHsIx ctaHosuno 1,30 + 0,26 MKA Ta
2,40 + 0,35 mKkA (n = 11) BigNOBigHO. XpOHakcia y rpyni 3
EM 36inbLumnacs NopiBHAHO 3 KOHTPoneM Ha 7,24 + 1,38 %
(p < 0,05, n=10) (97,50 + 1,35 mkc Ta 90,91 + 2,59 mkc
(n = 11) BignogigHo). Takox BUSBUNKU BKOpoYeHHs JII i
30inbLUEHHs aMniTyau BUKIMKaHKX BignoBiael 3a ymos EM
(mabn. 2).

*
*kk \
100 PiBeHb BiporigHocTi
*:p <0,05,
8o 1 — *4:p < 0,01,
S *%%:p < 0,001 nopiBHSAHO 3
60 / KOHTPOMBHOIO IPyMoto.
*kk i
40
*%k *kk
20 *%k *kk dekk

Puc. 1. BigHorneHHs N -
KOMMOHEHTa

B KOHTPOMbHIX TBApUH i TBApUH

3 eKCriepUMeHTanbHOK MeHoNay3ok
NPY HAaHECEHHI NapHUX CTUMYIB.

1: KOHTpOIbHA rpyna;
2: TBAPWHM 3 EKCTIEPUMEHTAIbHOID
MeHonay3oto.

PiBeHb BiporigHocTi:

*1p<0,01,

*%:p < 0,01 NOPIBHSHO 3 KOHTPOMb-
HOIO rpynoto.

10 20 30 50 100 200 500 1000 T,MmcC

Puc. 2. XapakTep ranbMyBaHHs
MOHOCUHANTUYHNX PEIIEKTOPHNX
BiZNOBiAEl BEHTPANbHOIO KOPIHLSA
CMMHHOTO MO3KY Ha TECTYounii
cTUMyn.

1: KOHTPOMbHa rpyna;

2: rpyna TBapuH 3
eKCcrepuMeHTanbHOK MeHOoMay3oH.

*kk

10 20 30 50 100 200 500 1000 T,McC

Tabnuus 2. MNapameTpy MOHOCMHANTUYHUX PO3PSILIB BEHTPANbHOMO KOPiHLA
CMWHHOTO MO3KY B YMOBaXx eKCrepuMeHTanbHoi MeHonayau, M £ m

Mapametpu KoHTponb TBapuHM
3EM

0,89 0,035 mc 0,76 £ 0,02 Mmc 15%
(n=11) (n=10)*
TpvBanictb 1,23+0,04 mc(n=11) 1,331£0,03 mc 8 %
(n=10)*
Amnnityga 1,45+ 0,086 B 1,85 10,07 mB 28 %

(n=11) (n =10y

PiBeHb BiporigHocTi: *: p < 0,05; **: p <0,01.

Tabnuus 3. PiseHb 173-ecTpagiony y nnasmi TBapUH y KOHTPOMbHMX i AOCTIAHUX
rpynax

Mepuwa rpyna DOpyra rpyna

210,6 £ 32,66 nr/mn (n = 6) <5 nr/mn, (n=5)
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

[Mpu HaHeceHHi napHUX nogpasHeHb y TBapuH 3 EM
CrocTepiranyi NOBibHiLLE BIIHOBNEHHS aMMIiTyay BiAMoBiai
Ha TeCTyBanbHWi CTUMYN NPy iHTEpBanax HaHECEHHS 10
100 mc (puc. 2).

PiBeHb 173-ecTpagiony y TBapuH 3 eKCriepyMeHTanb-
HO MEHOMay3010 Pi3Ko 3BiNbLUMBCS MOPIBHSAHO 3 TRAPUHA-
MU KOHTPOMBHOI rpynun (mabr. 3).

06roBopeHHA

306inbLueHHs amnniTyan N-KOMMNOHEHTIB, L0 XapaKTepuay-
10Tb aKTUBHICTb cermeHTapHux (N1, N2) i HecermeHTapHux
iHTepHenpoHiB (N3) [6], MOHa NOACHUTY 3BiNbLUEHHAM
30yanuBOi rnyTamaTepriyHoi nepesadi npu nogpasHeHHi
aepeHTHNX BOINOKOH 3a YMOB BifICYTHOCTi ranbMiBHOMO
BMSIMBY €CTPOreHiB Ha Lel npouec [7]. o Toro x 3a ymoB
BifcyTHOCTi BnnmBy Ha ERa 36inblyeTbest yactoTa Bu-
HUKHEHHS! CMIOHTaHHUX 36YKyBasbHUX MOCTCUHAMTUYHUX
CTPYMIB Y HeilpoHax xenaTuHoBoi cy6eTaHLii [7]. TxHs
CymaLif Ha iHTepHEMpoHax [opCcanbHOro pory Moxe
CMPVSITU 3POCTaHHIO aKTUBHOCTI HAa3BAHNX HEMPOHHKX rpym,
Lo BinOMBaETLCS Y 3MiHi aMnniTyaw BignosigHnx N-kommno-
HeHTiB [6]. lnokanbLjiemis, Lo 3yMOBMEeHa HU3bKVM PIBHEM
ecTporeHis [8], Npn3BoanTb 4O MiABMLLEHHS 30yAMBOCTi
iHTEPHENPOHIB, @ OTXe i 36iNbLUEHHs XHBOI KinbkocTi y
CTaHi 30yMKEHHS.

36inbLueHHs amnnityau P-xsuni y TBapuH 3 EM cBip-
YNTb MPO NIABULLEHHS aKTUBHOCTI HEMPOHIB XenaTuHOBOI
cybCTaHLUji, Lo 3yMOBreHa NonerLLeHHaM 30ymKyBanbHOI
CUHaNTUYHOT Nepefadi 3a YMOB 3HVDKEHHS! raribMiBHOrO
BNNMBY ecTporeHiB. Came Takuin eheKT Mae 3aCTOCYBaHHS
CeneKTMBHOrO aHTaroHicta ERa [7].

MpurHiveHHs Apyroi BUKMWKaHOI BiAMOBIAI HA MKCTU-
MYTbHUX iHTepBanax 6—100 MC MOXe BKasyBaTu Ha aKTu-
BYBaHHS NPECUHANTUYHOTO ranbMyBaHHS iHTepHEpOoHiIB IV
MIacTUHK cipoi pe4oBuHH [9], 3okpema 3 60Ky KenaTnHoBOI
cybcTaHuii, HeiipoHu kol 3gebinblioro 6epyTb yyacTb y
cbopmyBaHHi P-xBuni [6] i 36inbLuyioTb YacToTy ¢OHOBOI
iMnynbcauii 3@ yMOB BiACYTHOCTi €CTPOrEHHOrO BMIMBY
[7]. Mpo ue cBigumMTb BigNOBIAHICTL NPOMiXKY 3 6 Ao 100
MC TPWBaMNOCTi NO3NTUBHOMO KOMMOHeHTa nepuuoro MM
(114,14 £ 1,78 mc), amnniTyaa sKOro B AOCTiAHIN rpyni byna
BipOriHO 36inbLLUeHa NOPIBHSHO 3 KOHTPONEM.

MpuumHy BiporigHoro 36inbLueHHs amnnityam N1 kom-
noHeHTa apyroro MAM npy iHTepsanax 2 Mc i 3 MC MOXHa
MOSICHATU CUMHANTWYHOW NOTeHUialieto, a BiACYTHICTb
MPUrHIYEHHS Ha LMX iHTepBanax NosiCHIOETLCS HEpLIED
ranbMIBHOI «BOPITHOI» CUCTEMU AOPCanbHUX POriB Yepes
HasIBHICTb CUHANTWUYHOI 3aTPUMKN B MDKHEMPOHHWX 3'€-
HaHHsx [10].

BusieneHe 3meHLeHHsa nopora BUMHUKHEHHS MP BK
MOXHa MOSCHUTW 3pYLUEHHAM NOTeHuiany akTusaLii
HaTpieBMX KaHanis MembpaHu TUM, WO ANs reHepauii
HaTpiEBOrO CTPyMy HOPMarbHOT BEMMYMHI NOTPIOHI MEHLL
piBHi Aenonspuaaii [11] yepes 3HKeHHS PiBHS KanbLjilo y
kpoBi [12]. 3meHLueHHs TpuBanocTi [T, Hacamnepen yHac-
MiZIOK CUHANTUYHOIO KOMMOHEHTa, MoXe OyTu 3ymoBneHe
MPULLIBMALLEHHAM BUBINbHEHHS MeaiaTopa Yepes nigsu-
LLIEHHs! BHYTPILLHBOKIITUHHOI KOHLEHTpaLii iOHIB KanbLito
B HEPOHaX CM1HHOTO MO3KY B yMOBaX ECTPOreHHOI Hefo-
cTaTHoCTi [12]. BHYTPILUHBOKMITUHHWANA KarnbLiiii CTUMYIHOE
CcuHTE3 peTporpaaHoro Mecenmxepa (NO), skvi nigennioe

BUKWZ MegjiaTopa riyTamary 3 NpecHanTU4HOTO 3aKiHYeH-
Ha [10], Lo moxe nosicHnTH 36inbLueHHs amnnityam MP BK.

[NoBinbHilLe BifHOBMEHHS aMNAiTyAM BiAMoBiai Ha Te-
CTyBanbHWiA cTUMyn y TBapuH 3 EM moxe Byt nos’ssaxe
3 MOCUNEHHSAM NPECUHANTUYHOTO ranbMyBaHHS B iHTEp-
HeWipoHax fopcankHoro pory CM Ha npomixky 6100 mc,
LLO MOXE CMPWATU 3MEHLLEHHIO CEerMEeHTapHOi MOTOPHOI
edbepeHTallii, @ OTKe MOACHUTU 3MEHLUEHHS amnniTyau
Apyroro BuknvkaHoro MP BK npu HasBaHWX MiXXCTUMYIbHWX
iHTepBanax.

BucHoOBKU

CymapH1M echeKTOM TPMBASIO HasIBHOTO AediLNTy eCTpore-
HIB € NigBULLIEHHS 30YANMBOCTI MOTOHEVPOHIB CMIMHHOTO MO3-
Ky, MonerLeHHs HepBOBOI Nepeaavi y CTPYKTypax 3aaHL0ro
Ta nepeaHbOro POriB Ha BUCOKMX YacToTax CTUMYNSLi Aop-
CanbHWX KOPIHLiB, BUpPaXeHe ranbMyBaHHs HU3bKOYACTOTHOT
iMAyrbcaLlii BHacniAoK NormMGneHHs NpoLeCiB NpecuHanTuy-
HOTO rarnibMyBaHHs 3 60Ky HEMPOHIB KenaTuHOBOI CybCTaHLyji,
AKTUBHICTb SIKVX CYTTEBO 30iNbLLYETHCS.

MepcnekTMBY noaanbLUNX AOCAIAXKEHb NONAraTb
Yy BUBYEHHI MOXTMBOCTI (hapMaKomnoriyHoi KopekLjii BUsB-
NEHUX 3MiH NepeBaXxHO HErOPMOHanbLHUMI NpenapaTamu.
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The purpose of the study is to compare indicators of oxidative stress (OS) and bone mineral density in patients with combined
course of type 2 diabetes mellitus (DM) and osteoporosis (OP), who are permanently resident in industrial regions and in
environmentally friendly conditions.

Materials and methods. A total of 74 patients with combined course of type 2 DM and OP have been examined. The main group
included 50 patients who had permanent residence in Zaporizhzhia city (industrial region). The comparison group included 24
patients with combined course of type 2 DM and OP who were born and lived in Mykhailivka town of the Zaporizhzhia region
(ecological region). All the patients underwent ultrasound densitometry using the Omnisense 7000 ultrasound densitometer
(Beam Medical Ltd, Israel). Osteoporosis risk index (ORI) was calculated for each patient as an average index for 2 bones. The
OS intensity was assessed by nitrotyrosine and 8-hydroxyguanine serum levels. Serum glucose and glycosylated hemoglobin
(HbA1c) were also measured.

Results. The main group patients did not significantly differ from the comparison group patients in terms of OP risk factors, age,
gender, duration and course of type 2 DM. The mean values of nitrotyrosine and 8-hydroxyguanine levels were significantly 2.5 times
(P<0.05)and 1.4 times (P < 0.05) higher, respectively, in the main group as compared to similar patients from the environmentally
friendly region. The bone mineral density in the industrial region group was significantly lower. Thus, the Rad-Tib ORI was 12 %
higher in the main group, Rad-Ph ORI — by 19 %, and Tib-Ph ORI — by 16 % compared with the comparison group (P < 0.05).

Conclusions. The processes of OS are intensified and severity of osteoporosis is increased in the patients with combined
course of type 2 diabetes mellitus and OP who have been permanently living in the large industrial city compared to the residents
of the environmentally friendly region.

0co6AMBOCTI OKCMAATMBHOTO CTPECY Y XBOPUX i3 NoeAHAHMM nepebirom LykpoBoro aiabery
2 TNy Ta 0CTEONOpPO3Y, AKi NOCTIMHO NPOXXMBAIOTb B YMOBAX aHTPONOTEeHHOr0 HaBaHTa)KEHHA

B. I. KpuBeHko, 0. |. BopopaBko

MeTta po6oTu — 34iCHUTI NOPIBHAMNBHWIA aHania nokasHukis okeuaatueHoro ctpecy (OC) i MiHeparnbHOI LWiNbHOCTI KiCTKOBOI
TKaHUHW y XBOPWX i3 noegHaHnM nepebirom wykposoro aiabety (L) 2 Tuny Ta octeonoposy (OI), siki NOCTINHO NpoXuBatoTb
MPOMMCOBOMY PETIOHi Ta B EKOMNOTYHO CIPUSITIIMBIX YMOBaX.

Marepianu Ta metogu. O6cTexeHo 74 nauieHTn 3 noegHanum nepebirom LA 2 Tuny ta Or. [lo ocHOBHOI rpynu ysinwmm 50
navieHTiB, SKi MOCTIHO MPOXMBaNM y M. 3anopixoki (MPoMUCIOBMIA perioH). [o rpyni NOPIBHAHHSA YBINALLIW 24 NaLjieHTV 3 NOESHaHUM
nepebirom LU 2 tuny Ta OIN, siki Hapogunues i xunu y cMT Muxaiiniska 3anopisbkoi 0bnacTi (eKkonoriyHo CnpusitinBrin perioH).
YCiM navieHTam BUKOHanNM ynsTpa3ByKoBy AEHCUTOMETPIO Ha ynbTpa3sykoBoMy aeHcuTomeTpi Omnisense 7000 (Beam Medical
Ltd, Israel). Takox pospaxoByBanu iHaekc puanky octeonoposy (IPO) — cepepHin koediuieHT ans 2 kictok. OLiHIOBaHHS CTaHy
KiCTKOBOI TKaHUHW NpoBoaMnM 3a kputepiamm BOOS. IHTeHcnBHiCTb OC owjHioBany 3a piBHEM HITPOTUPO3MHY Ta 8-rigpoKcuryaHiy
B CUPOBATL}i KPOBI. TaKkoX 3AIMCHUNM JOCTILKEHHS MtoKo3n HaTwe Ta HbA1c.

Pesynbkratu. MauieHT 0CHOBHOI rpyni BiporigHO He BigpisHanuch 3a caktopamu puauky Ofl, Bikom, CTaTTio, TPUBANICTIO Ta
nepebirom LI 2 Tuny Big oci6 rpynu nopiBHAHHSA. CepeaHi 3Ha4eHHs PiBHS HITPOTUPO3WHY Ta 8-rigpokcuryaHiHy 6ynum BiporigHo
BULLMMM B OCHOBHiIV rpyni y 2,5 pasa (p < 0,05) Ta 1,4 pa3sa (p < 0,05) BignosiaHo NOPIBHSAHO 3 aHANOTMYHUMM XBOPYMMU 3 EKOIOTYHO
CNpUSTAMBOrO perioHy. MiHepanbHa LUiNbHICTb KICTKOBOI TKAHWUHW Y rpyni 3 MPOMUCIOBOTO perioHy Byna BiporigHO Hk4oH. Tak,
IPO Rad-Tib 6yB Ha 17 % Buwwmm B ocHoBHil rpyni, IPO Rad-Ph — Ha 16 %, a IPO Tib-Ph — Ha 27 % L0A0 rpynu NOPIBHAHHS.

BucHoBku. Y xBopux i3 noegHaHum nepebirom LI 2 tuny Ta OI, siki NOCTiiHO NpOXuBanu B yMOBax BEMWKOTO iHAyCTpiarb-
HOro MicTa, B3Haumnm iHTeHcudikauito npouecie OC i nigBuweHHs BupasHocTi Ol NopiBHSAHO 3 MELLKaHLSIMK eKONOorivyHO
CMPUSATIIMBOIO PETiOHY.

0Cc06€HHOCTH OKCHAATMBHOTO CTpecca Y 60ALHbIX C COUETAHHBIM TEUEHHEM CaxapHOro
AuabeTa 2 TMNa U 0CTEONOPo3a, KOTOPble MOCTOAHHO NPOXXUBAIOT B YCAOBUAX
aHTPONOTeHHOH Harpy3ku

B. U. KpueHko, O. U. BopopaBko

Llenb pa6oTbl — NPOBECTM CpaBHUTENbHbIA aHanW3 nokasarteneit okcupatmueHoro ctpecca (OC) v MuHepanbHOM NNOTHOCTH
kocTHoit TkaHn (MIMKT) y 6orbHbIX C codeTaHHbIM TeveHnem caxapHoro auabeta (C[l) 2 Tuna n octeonopoaa (Of1), kotopble
MOCTOSIHHO MPOXMBAIOT B MPOMBILLIIEHHOM PETUOHE U B SKOMOIMYecki GnaronpusiTHbIX yCrioBUsIX.
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Marepuansi u metogbl. O6cnenosanu 74 6onbHbIX ¢ codeTaHHbIM TedeHnem CL 2 Tuna u O, B ocHoBHyto rpynny Bowwnm 50 na-
LIMEHTOB, KOTOPbIE MOCTOSIHHO NPOXMBANY B I. 3anopoxbe (MPOMBILLNEHHBIA pervoH). B rpynny cpaBHEHWS BKIHOYEHbI 24 naLyeHTa
€ coyeTaHHbIM TedeHem CL 2 Tvna v O, koTopble pogunucs 1 xunu B Nrr Muxarinoeka 3anopoXcKkorn 06nacTy (3Konormiyeckm
6raronpusTHbIV pervioH). Bcem nauveHTam npoBoamMnack yrsTpa3BykoBas AEHCUTOMETPUS Ha YrbTPa3ByKOBOM EHCUTOMETPe
Omnisense 7000 (Beam Medical Ltd, Israel). Tarke paccumTtbiBanu nHaeke pucka octeonoposa (MPO) — cpeaHuit koachduumeHT
ans 2 kocten. OLeHKa COCTOsIHMS KOCTHOMN TkaHW npoeoaunack no kputepusam BO3. MHTeHcnBHOCTE OC OLeHMBany no ypoBHto
HUTPOTMPO3MNHA U 8-TMAPOKCUryaHUHA B CbIBOPOTKE KPOBU. Takke NPOBOAWW UCCRENOBaHNS Moko3bl HaTolak u HbA1c.

Pesynerarhbl. [auneHTbl 0CHOBHOMN rpynnbl JOCTOBEPHO HE OTAMYanmMCh no daktopam pucka Ofl, BospacTy, nony, AnMTeNsLHOCTH
1 TedeHunio C[] 2 Tuna ot nuL rpynnbl cpaBHeHUs. CpegHue 3HauYeHUs YPOBHS! HUTPOTUPO3UHA W 8-rMapoKcuryaHHa Bbinu fo-
CTOBEPHO BhILLE B OCHOBHOW rpynne B 2,5 pasa (p < 0,05) n 1,4 pasa (p < 0,05) COOTBETCTBEHHO MO CPABHEHNIO aHANOMMYHBIMU
60nbHBIMM 13 3KOMOrMYeckn BnaronpuATHOro pervoHa. MuHepanbHas NNOTHOCTb KOCTHOW TKaHMW B rpynne U3 NpoMbILLIEHHOTO
pervoHa 6bina goctoBepHo Hke. Tak, PO Rad-Tib 6bin Ha 17 % Bbiwwe B ocHosHOM rpynne, PO Rad-Ph - Ha 16 %, a UIPO
Tib-Ph — Ha 27 % OTHOCUTENBHO rPyNMbl CPABHEHUSI.

BbiBoabl. Y 60MbHbIX C codeTaHHbIM TedeHneM C[l 2 tvna u Of1, KoTopble NOCTOSHHO NPOXWBAMM B YCMOBUSX KPYMHOMO
VHOYCTPUarnbHOrO ropofa, MMeeT MecTo UHTeHeudmkaums npoueccos OC 1 noBbiLeHVe BbipaxeHHocTH Ol no cpaBHEHO

C XNTenammn 3Konornyeckm 6ﬂar0ﬂpMﬂTHOF0 pernoxHa.

Introduction

People living in conditions of technogenic civilization are
subjected to development of pathologic changes in organs
and systems. The negative influence of environmental
factors (air pollution by emissions from transport and in-
dustrial enterprises, xenobiotics, ultraviolet radiation, etc.) is
accompanied by the increased formation of free radicals [1].
According to the literature, oxidative stress (OS) caused by
adverse environmental conditions is one of the determining
factors in the pathogenesis of a range of diseases, including
diabetes mellitus (DM) and osteoporosis (OP) [1,2].

Harmful substances can affect bone tissue, both
directly and indirectly. Therefore, cadmium, in particular,
inhibits the formation of a hormonally active form of vitamin
D3 (calcitriol) in proximal renal tubules, which leads to a
decrease in the calcium absorption from the digestive
tract [3,4]. Lead is accumulated in bone tissue, replacing
calcium and thereby decreasing bone mineral density
(BMD) [5].

Indirect impact is caused by OS development. As a
result of environmental contamination, active oxygen forms
are accumulated in large quantities in the body, which stimu-
lates the processes of protein and lipid peroxidation and
contributes to a reduction in antioxidant defense system
activity [1].

In the available literature, we have not found any reports
on the OS study in patients with combined course of type
2 DM and OP with regard to the impact of anthropogenic
stress, which requires further research.

The purpose

The purpose of the study is to compare indicators of oxi-
dative stress (OS) and bone mineral density in patients
with combined course of type 2 diabetes mellitus (DM)
and osteoporosis (OP), who are permanently resident in
industrial regions and in environmentally friendly conditions.

Materials and methods

We have examined 74 patients with the combined course
of type 2 DM and OP. The main group included 50 patients
who lived permanently in the city of Zaporizhzhia (industrial
region).

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

According to the data collected in the Institute of Medi-
cal and Environmental Problems of Zaporizhzhia State
Medical University, the content of industrial pollutants
in the environment exceeds the maximum permissible
concentrations, in particular, heavy metal compounds
(lead, copper, manganese, etc.) — 4.7 times, benzo[a]
pyrene — 6.4 times, ammonia — 1.6 times, phenol — 1.3
times, fluorides — 2 times, sulfur dioxide — 2.5 times, hy-
drogen sulfide — 1.5 times [6].

The comparison group included 24 patients with com-
bined course of type 2 DM and OP who were born and lived
in Mykhailivka town of the Zaporizhzhia region.

According to the Main Department of Statistics in
the Zaporizhzhia region, this urban-type settlement is
located in the region with a relatively favorable ecological
situation. For example, in 2014, 52 kg of harmful substances
were emitted per one resident of the Mykhailivka district
per year, while this rate was 163 kg per inhabitant in Zapo-
rizhzhia per year. In addition, the main specific pollutants
content, according to the official statistics, is much lower
in the atmospheric air of the Mikhailivsky district than in
Zaporizhzhia city [6].

The following inclusion criteria were applied: a written
informed consent obtained from each patient to participate
in the study, verified diagnosis of type 2 DM (according
to the Health Ministry of Ukraine Order No. 1118 dated
21.12.2012), verified diagnosis of osteoporosis (according
to the Health Ministry of Ukraine Order No. 676 dated 12
October, 2006, and the recommendations of the Interna-
tional Society for Clinical Densitometry, 2015), age from
50 to 70 years old.

Exclusion criteria included diagnosis of type 1 diabetes,
secondary insulin-dependent DM, glucocorticosteroids
intake for more than 3 months, thyroid disorders, chronic
heart failure, chronic kidney disease, systemic connective
tissue diseases, women with premature (up to 45 years of
age) or artificial menopause.

All the patients underwent ultrasound densitometry of
the three bones, namely, proximal phalanx of the Il finger,
the distal radius, the midshaft tibia using the Omnisense
7000 ultrasound densitometer (Beam Medical Ltd, Israel).

The bone tissue assessment was performed according
to the WHO criteria: normal condition — T-index> -1.0 SD,
osteopenia — T-index — from -1.0 to -2.5 SD, osteoporosis —
T-index <-2.5 SD [7].
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Table 1. Characteristics of the examined patients with combined course of type 2 DM
and OP depending on the region of residence

Patients characteristics Main group Comparison group
n=50 n=24

Age, years 61.0 (56.0; 65.0) 62 (57.5; 64.0) 0.71
Gender (m/f) 20/31 10/14 0.89
DM duration, years 5.0(2.0;8.0) 4.0 (2.0;6.5) 0.38
Glucose, mmol/l 10.9+2.4 10.1£1.9 0.39
HbA1c, % 8.7(7.9; 10.6) 8.4 (7.6;10.1) 0.45
Reduced sensitivity in the lower limbs 58/42 113 0.32
(yes/no), %

Pain in the lower limbs (yes/no), % 22/78 16/84 0.90
Heredity for OP (yes/no), % 12/88 8/92 0.95
Back pain (yes/no), % 44/56 54/46 0.13
Fractures with minimal trauma, (yes/no), % 10/90 25/75 0.81
Height loss 3 cm or more (yes/no), % 6/94 2122 0.80
Daily alcohol intake more than 2 doses, 16/84 8/92 0.70
(yes/no), %

Smoking (yes/no), % 16/84 21179 0.61
Daily physical activity less than 30 minutes 8/92 8/92 0.94
(yes/no), %

Food intolerance (yes/no), % 16/84 12/88 0.40

Table 2. The levels of nitrotyrosine and 8-hydroxyguanine in patients with type 2
diabetes and osteoporosis, depending on the region of residence

Main group Comparison group
n=50 n=24

Nitrotyrosine, nmol/ml 41.4 (11.7, 56.5) 16.6 (10.0; 32.8) 0.006
8-hydroxyguanine, nmol/ml 13.0(9.9; 15.4) 9.0(7.3; 11.5) 0.008

Table 3. Ultrasonic densitometry indicators in patients with a combined course of
type 2 DM and OP depending on the region of residence

Main group Comparison group
n=50 n=24

T-index for the radius 2.7+0.9 25113 0.76
T-index for the tibia -24+09 2112 0.30
T-index for the phalanx 14+11 -1.2+£09 0.36
Rad-Tib ORI -25+06 -22+01 0.04
Rad-Ph ORI -21+04 -1.7+05 0.03
Tib-Ph ORI -1.9+0.7 -16+0.8 0.04

Osteoporosis risk index (ORI) was calculated for each
patient as an average index for 2 bones. When conducting
ultrasound densitometry of the three bones, the following
combinations were possible: radius bone — tibia (Rad-Tib),
radius bone — phalanx (Rad-Ph), tibia— phalanx (Tib-Ph).

The result was presented in the form of T-index;, the nor-
mative values were the same as in evaluation of ultrasound
densitometry indicators according to the WHO criteria.

The OS intensity was assessed by nitrotyrosine (a kit
from Hycult Biotech, the Netherlands) and 8-hydroxygua-
nine (a kit from Enzo Life Sciences, Switzerland) serum
levels which were tested by Immunochem-2100 (High
Technology, USA) using the immunoassay method.

Nitrotyrosine is a specific marker of oxidative damage
to plasma proteins and indicates the pathological activity
of peroxynitrite which is one of the most potent oxidants
causing protein nitrosation, mitochondrial dysfunction and
apoptosis [8].

8-hydroxyguanine is a product of deoxyguanosine
hydroxyl radical non-enzymatic oxidation, one of the four
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DNAnucleotides, and is the most sensitive marker of nucleic
acid damage [9].

Serum glucose and glycosylated hemoglobin (HbA1c)
were measured on a Prestige 24i biochemical analyzer
(Tokyo Boeki, Japan).

The principles of bioethics have been taken into account
in the research: the general principles of the Council of Europe
Convention on Human Rights and Biomedicine (04.04.1997),
the GCP (1996), the ethical principles of medical research
involving human subjects of the World Medical Association
Declaration of Helsinki (1964—-2000) and the Health Ministry
of Ukraine Order No 281 dated 01.11.2000.

Statistical processing was carried out using
the Statistica 13.0 for Windows (StatSoft Inc., No
JPZ8041382130ARCN10-J) computer program. The
adequacy of the parameters to normal distribution was
tested using the Shapiro-Wilk test. Descriptive statistics
parameters for continuous variables were presented as
the arithmetic mean and standard deviation. Results which
did not follow normal distribution were expressed as median
and interquartile range.

In comparison of studied groups, Student’s t-test and
Mann-Whitney test were used depending on the symptom
distribution. The comparison of qualitative indicators was
carried out according to the 2 criterion.

The Pearson or Spearman correlation coefficients
were preferred according to the distribution of variables to
assess the nature and strength of the associations between
the studied parameters. A P value <0.05 was considered
statistically significant.

Results

Table 1 shows the characteristics of the examined patients.
The main group patients did not significantly differ from
the comparison group patients in terms of the OP risk factors
such as age, gender, duration and course of type 2 DM.

The mean values of nitrotyrosine and 8-hydroxyguanine
levels were significantly 2.5 times (P < 0.05) and 1.4 times
(P < 0.05) higher, respectively, in the main group as com-
pared to similar patients from the environmentally friendly
region (Table 2).

According to the literature data, OS can affect bone
tissue [10]. Thatis why, further on, we compared the groups
of patients by the results of ultrasonic densitometry (Table
3). The groups did not differ significantly in the T-index for
the tibia, radius and phalanx. However, when comparing
the groups by ORI, which is a generalized indicator of
ultrasound densitometry and indicates the severity of OP,
BMD was significantly lower in the industrial region group.
Thus, the Rad-Tib ORI was 12 % higher in the main group,
Rad-Ph ORI-by 19 %, and Tib-Ph ORI -by 16 % compared
with the comparison group (P < 0.05).

It was specified by the correlation analysis that the in-
crease in nitrotyrosine level was significantly associated with
a decrease in T-index for the tibia, radius and Rad-Tib ORI
(r=-0.42,P<0.05;r=-0.37, P=0.05;r=-0.34, P<0.05).
An increase in 8-hydroxyguanine level had a significant
negative correlation with the T-index for the tibia, Rad-Tib
ORI and Tib-Ph ORI (r=-0.38, P <0.05; r=-0.41, P < 0.05;
r=-0.35, P <0.05).
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Discussion

The groups of examined patients were comparable, which
is important to exclude the factors that may affect the OS
markers. Inindividuals who have been living in the industrial
region, the levels of nitrotyrosine and 8-hydroxyguanine
were significantly higher compared to the similar patients
from the environmentally friendly region. These data indicate
the OS intensification and point to a high oxidative modifica-
tion of proteins and DNA in patients with combined course
of type 2 DM and OP who have been constantly exposed
to anthropogenic pressure (Table 2).

It should be noted that endogenous production of active
oxygen forms occurs during normal physiological processes
and such factors as industrial pollutants, ultraviolet radiation
or air pollution contribute to their formation and accumulation
[11]. Itis believed, hat the body of an individual who resides
in an industrial region can be affected by several hundred
thousand of chemicals, combined effect of which can lead
to an increase in their toxicity, despite their small amounts
[12]. According to scientists, the workers exposed to carbon
dioxide demonstrated an increase in malonic aldehyde level
and a decrease in antioxidant system markers — superoxide
dismutase, catalase and peroxidase, which indicates the OS
development [13].

The literature data show that active oxygen forms
can affect bone tissue [10]. In our study, the groups did
not differ significantly by T-indexes for phalanx, tibia and
radius bones, but a significant difference was found by ORI,
which is a generalized indicator of ultrasound densitometry
and indicates the severity of OP, which may be explained
by higher OS rates. The obtained data are confirmed by
the presence of a possible reverse correlation of the OS
markers levels with ORI and T-index.

There are limited literature data that city residents have
a higher incidence of OP and osteopenia compared to rural
residents. So, according to V. V. Povorozniuk, V. M. Vajda,
N. I. Dzerovych (2010), a significantly higher incidence of
fractures was registered among urban compared to rural
residents [14].

The results of the experimental studies testify the de-
velopment of structural changes in bone tissue, as well
as an imbalance in the bone turnover under the influence
of combined effects of toxicants [4]. Industrial pollutants
promote activation of free radical processes in case of an-
tioxidant deficiency, which adversely affects the BMD, bone
turnover causing the development of OP. It was revealed
that the workers who have harmful working conditions
exhibit changes in the bone turnover and OP development
more often and at younger ages [15].

The results obtained indicate that the OS processes
are intensified in patients with a combined course of type
2 diabetes and OP who have been permanently living in
the large industrial city compared with the residents of
the environmentally friendly region. It is logical to assume
that in the conditions of chronic oxidative stress, there is
a dysregulation of adaptive processes and a decrease in
the reserve capacity of adaptive responses. It is advised
that the patients with combined course of type 2 DM and OP
permanently residing under anthropogenic pressure should
use pharmacological agents with antioxidant properties in
the complex treatment to reduce the effect OS.
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Conclusions

1. There is an increase in nitrotyrosine and 8-hydroxy-
guanine levels in patients with combined course of type 2
DM and OP who permanently reside in the industrial region,
which indicates the development of OS in this category of
patients.

2. Individuals who permanently reside under the an-
thropogenic stress have an increase in the severity of
osteoporosis according to ORI, compared to the similar
patients from the ecological region.

Prospects for further research. To estimate the ef-
fectiveness of antioxidant therapy in patients with combined
course of type 2 DM and OP who permanently reside in
the industrial region.
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Estimation of vitamin D status in infants with obesity

N. I. Tokarchuk*, Yu. V. Vyzhha

National Pirogov Memorial Medical University, Vinnytsia, Ukraine

The aim of the study was to assess the status of vitamin D, bone metabolism and the role of VDR gene mononucleotide
polymorphism Bsm | in infants with obesity.

Materials and methods. Complex clinical and laboratory examinations of 120 children aging from 3 to 12 months were conducted.
The main study group consisted of 90 infants whose physical development was above normal for age. The control group consisted
of 30 infants whose physical development fell within standard deviation. The serum amounts of 25(0OH)D and osteocalcin were
measured for all the patients. Polymorphic variants of VDR — rs1544410 (Bsm |, A/G transition) was evaluated by PCR-RLFP.

Results. The main group infants had a significant difference in the levels of vitamin D. Obese infants had the lowest serum levels
of 25(0OH)D. An increase in vitamin D deficiency was associated with significant decrease in serum osteocalcin. A significant
negative correlation between serum 25(0OH)D and body mass index has been found in infants with the highest values in children
with obesity. It was also shown that the alleles and the genotype of VDR gene influence the serum amount of vitamin D.

Conclusions. Obese infants have a higher risk of vitamin D deficiency compared to overweight children, those who had the risk
of overweight and normal for age physical development. Among all the examined children, bone metabolism intensity according
to serum osteocalcin was significantly lower in obese children as compared to children who had the risk of overweight and
normal physical development. Homozygous children for mutant allele B had higher risk of vitamin D deficiency with the lowest
content of serum 25(0OH)D compared to heterozygous and homozygous for allele b carriers.

AHani3 ctartycy BitamiHy D y AiTeit nepLuoro poky XXuTTa 3 OXKUPIHHAM

H. I. Tokapuyk, 10. B. Buxra

MeTa po60TH — BU3HAYEHHS MOKa3HMKIB CTaTycy BiTamiHy D, kicTkoBoro MeTaboniamy, poni OfHOHYKNEOTUAHOM noniMopdiamy
Bsm | rena VDR y AiTen nepLuoro poky XMUTTS 3 OXPIHHAM.

Marepianu Ta meToau. BukoHanw kniHiuHe Ta nabopatopHe obctexenHs 120 aiten Bikom Big 3 fo 12 micsyis. OcHoBHa rpyna
(n=90)— AiTn, TOKa3HKM (i3YHOTO PO3BUTKY AKVX NEPEBHLLYYBAnNK BikoBy HOPMY. KoHTponbHa rpyna (n = 30) — fiTh 3 nokasHukamm
hianyHOro po3BuTKY, ki nepedyBani B Mexax MiHiii CTaHapTHOrO BiAXWUMEHHS. YCiM AiTsM NPOBEAEHO BU3HAYEHHS KOHLIEHTpaLii
25(OH)D Ta octeokanbLuHy B cupoBaTtLi KpoBi. MonimopdHi BapiaHTh reHa VDR —rs1544410 (Bsm |, A/G transition) BuaHayanu
metomom [MJTP-RLFP.

PesyniraTi. Y aiteit OCHOBHOI rpynm criocTepirany BiporiaHy pisHuL 3a 4aCToTOr BUSIBNEHHS AedilmTy BiTamiHy D. Y aitei nepLuoro
POKY XUTTS Ha Tri OKVPIHHS BUSIBUNW HavHwkumii BMicT 25(0OH)D y crposarLi kpoBi. 36inblueHHs aediuuTy BiTamiHy D cynposo-
LPKyBariocst BipOrigHM 3HVDKEHHSIM BMICTY OCTEOKanbLyHY B CMPOBATLL KpoBi. BcTaHOBWW BIporigHi 3BOPOTHI KOPENALLIAHI 38'A3KI Mix
piBHeM 25(0OH)D y cupoBaTtLi KpoBi Ta iHAEKCOM Macu Tina B AiTen NepLLOro POKY XUTTS i3 MakCUManbHAMM 3HAYEHHSMU B [iTeN, sKi
Manu OXvpiHHS. MpoaHanisysanu acojiaLito anene i reHotunis Bsm | nonimopdiamy reHa VDR 3 piBHem BiTamiy D y cupoBaTLi Kposi.

BucHoBku. Y fjiTeit nepLioro poky xutts aediunT BitamiHy D peecTpyoTb BiporigHO YacTille Ha TNi OKUPIHHA, HiX y aiTen
i3 HaAMIPHO Macoto Tina, pU3MKOM HaaMipHOI Macy Tina Ta oci6 i3 i3nyHUM PO3BUTKOM, SIKMIA BiANoBigae BiKOBI HOPMI.
Cepen obcTexeHnx OiTen iHTEHCUBHICTb KICTKOBOrO 0OMiHY 3@ MOoKa3HUKaMy CMpPOBATKOBOTO OCTeoKarbLMHy Byna BiporigHo
3HVKEHOKO MPY OXKUPIHHI MOPIBHAHO 3 AiTbMU, SIKi Manu pusvk HaZMIpHOI Macu Tina Ta HopManbHUA (i3NYHUIA PO3BUTOK. Y
rOMO3WIOT MyTaHTHOTO anens B BiporigHo YacTilue peecTpytoTb AediumT BiTaMiHy D i3 HaNHWKYMM 3HAYEHHSIM CUPOBATKOBOIO
25(OH)D, Hix y reTepoauroT i roMmoauroT anens b.

AHanu3s ctatyca BUTaMuHa D y peTeit nepBoro roaa XXM3Hu ¢ 0O)XKMpeHUem

H. . Tokapuyk, 10. B. Bbikra

Llenb paboThI — onpeaeneHue nokasatenen cratyca ButamuHa D, kocTHoro metabornnama, ponm OBHOHYKMNEOTUAHOIO NoNMMOp-
¢nama Bsm | reHa VDR y geTeit nepBoro roaa usHu ¢ OXUPEHNEM.

Martepuanbi v MeTogbl. [poBeLeHO KOMMNEKCHOE KIMHMYeckoe U fabopatopHoe obcrnenosanme 120 feteii B BospacTe ot 340 12
mecsiieB. OCHOBHyto rpynny obcrienoBarHbIx (n = 90) cocTaBunu 4eTu, nokasatenu hrnsnuIeckoro passuTHsi KOTOPbIX NMPeBbILIAn
BO3paCTHYt0 HopMy. KoHTponbHyto rpynny (n = 30) cocTaBunm LeTW, NoKasaTenu (hranyeckoro passuTs KOTOPbIX HAXOANUNCE B
npegenax NuHUI CTaHgapTHOro OTKMNOHeHUs. Bcem aeTam npoBeaeHo onpeaeneHne koHueHTpaumm 25(0H)D v octeokanbuyHa
B CbIBOPOTKe KpoBu. MonnmopHble BapnaHTbl reHa VDR —rs1544410 (Bsm |, A/G transition) onpeaensinu metogom MLIP-RLFP.

Pesynktarthl. Y feTel OCHOBHOW rpynnbl OTMEYeHa JOCTOBEPHas pasHiLia no 4acToTe ycTaHoBneHus aeduumta sutammHa D. Y
[eTel NepBoro rofia Xu3Hu Ha hoHe OXMpeHUs onpeaensnu Hanbonee HU3kuI ypoeeHb 25(0OH)D B CbIBOPOTKE KpoBU. HapacTaHue
Aedumumta BuTammHa D conpoBoxaanoch JOCTOBEPHbLIM CHUKEHWEM COAEPXaHUS OCTEOKaNbLIMHA B CbIBOPOTKE KPOBW. YCTaHOB-
NeHbl JOCTOBEPHbIe 0BpaTHbIE KOPPENALMOHHbIE CBA3M Mexay ypoBHeM 25(OH)D B CbIBOPOTKE KPOBM 1 MHAEKCOM MacChl Tena
y O€eTel NepBoro rofa Xm3sH1 ¢ MakcuMarbHbIMU 3Ha4YeHUsMN Yy eTel ¢ oxupeHreM. MNpoBedeH aHanus accounaumm annenen
1 reHotunos Bsm | nonnmopduama reqa VDR ¢ ypoBHeM BuTammHa D B CbIBOPOTKE KPOBY.
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BbiBoAbI. Y AeTen nepeoro roga usHu 4eduunt BuTammnHa D oTMeyatoT 4OCTOBEPHO Yallle Ha (DOHE OXMPEHNS, YeM Y AeTen
C M3BbITOYHON Maccoii Tena, PUCKOM U3ObITOMHOM Macchl Tena u Nuu, ¢ U3NYECKUM pa3BUTUEM, OTBEYAIOLLMM BO3PACTHOM
Hopme. Cpeay obcnenoBaHHbIX AETe IHTEHCUBHOCTb KOCTHOMO 0OMeHa Mo NokasaTensiv OCTeokasibLMHA B CbIBOPOTKE KPOBK
Obliria JOCTOBEPHO CHKEHA MPY OXKMPEHUM B CPABHEHUM C AETbMU, KOTOPbIE UMENMN PUCK U3BBLITOYHOM Macchl Tena n Hop-
MarnbHoe r3nyeckoe passBuTHe. Y roMo3nroT MyTaHTHOrO annens B 4OCTOBEPHO Yalle perycTpupytoT AeuumnT BUTammHa
D ¢ Hambonee Hu13kum 3HadeHnem 25(OH)D B CbIBOPOTKE KPOBW, YEM Yy reTepo3uroT 1 roMOo3uUroT annens b.

Vitamin D deficiency is one of the most common conditions
among infants. It causes a significant impact on the struc-
ture of infant pathology, as well as unfavorable influence
on further development of the child and diseases origin
in adolescents. Michael F. Holik, Professor of Medicine,
Physiology and Biophysics, Director of the General Clinical
Research Unit, Director of the Bone Health Care Clinic and
the Director of the Heliotherapy, Light, and Skin Research
Center at Boston University Medical Center considered
that “Vitamin D deficiency — is a problem of the world. Al
the people are in a risk zone. Most of them do not think
how important vitamin D is for the organism. Rickets that
is known by the majority — is just the peak of the iceberg of
the diseases that can appear in case of vitamin D deficiency.
Other diseases are osteomalacia, diabetes mellitus, cardio-
vascular diseases, reactive arthritis, arterial hypertension,
and oncology”.

According to statistics 1 milliard people all over
the world have deficiency or insufficient amount of vitamin D
[1]. Vitamin D deficiency plays a leading role in all the main
problems in pediatric population according to WHO data [2].

Taking into account modern knowledge concerning
metabolism and physiological function of cholecalciferol,
its deficiency, we should pay attention to its insufficient
intake as well as peculiarities of vitamin D metabolism,
which undergoes multiple both endogenous and exoge-
nous factors that all lead to the pathology development
[3]. It is known that vitamin D metabolism, storage,
bioavailability and biological role are directly related to
the body fat mass [4,5].

Pediatric overweight and obesity became a serious
problem in most of the countries. Although there are a lot of
technological and scientific achievements all over the world,
the number of children with obesity is constantly rising
[6,7]. Ukraine is one of the countries face such a problem.
According to the Ministry of Public Health official data, we
record up to 15,5 thousand children with newly diagnosed
obesity every year. The statistics show that in 2016, more
than 7 million 614 thousand obese children were registered
in Ukraine, the prevalence of obesity among children as
young as 17 years was 13.4 %, so 1 million 20 thousand
children run into the problem [8]. The same results were
presented by official data from the WHO. So, on 17 May
2017 at the 24th European Congress on Obesity in Porto,
Portugal, the new WHO report was launched estimating high
prevalence of obesity among the adolescent population in
majority of EU countries.

“Despite sustained efforts to tackle childhood obesity,
one in three adolescents is still estimated to be overweight
or obese in Europe, with the highest rates found in south-
ern European and Mediterranean countries. What is of
particular concern is that the epidemic is on the rise in
eastern European countries, where historically rates have
been lower,” stated Dr Zsuzsanna Jakab, WHO regional
director for Europe.

We should indicate that somatic pathology severity is
caused by the dominant role of obesity and overweight from
infancy. Hypothesis concerning obesity-induced diseases
and their complications in infants is based on the theoretical
results and clinical studies [9].

The fast rate of bone remodeling during the first years
of life leads to osteopenia development in children with
obesity even in cases when primary prevention was per-
formed correctly. There are analytical results of new studies
concerning vitamin D receptors (VDR) influence on vitamin
D deficiency [10].

The lack of special studies focused on risk factors as-
sessment, namely obesity among the infant population for vi-
tamin D deficiency development, continues to be a challenge.

The aim

Aim of the study: to assess the status of vitamin D, bone
metabolism, role of VDR gene mononucleotide polymor-
phism Bsm [ in infants with obesity.

Materials and methods

A complex clinical and laboratory examination of 120
children at the age from 3 up to 12 months (average age
was (5.43  1.4) months) was performed. The study was
conducted during the period 2013-2016.

The main study group consisted of 90 infants whose
physical development (body weight, weight-for-height and
body mass index) was above normal for age. This study
group was divided into 3 subgroups: the first subgroup in-
cluded 30 children who had a risk of overweight; the second
subgroup consisted of 30 overweight infants, and the third
subgroup consisted of 30 infants with obesity.

Inclusion criteria: age from 3 up to 12 months, physical
development above the mean normal for age. Exclusion cri-
teria: prematurity, congenital and birth defects, severe injury
of the nervous system, malnutrition, metabolic disorders,
long-term intake of the drugs that can influence vitamin D
metabolism; season from June to September.

The control group consisted of 30 infants whose
physical development was scaled up to standard deviation
adjusted for age.

Estimation of vitamin D status was done in accordance
with the classification approved by experts of International
Endocrine Society (The Endocrine Society, 2011) and
a majority of the International Organizations. Based on
the classification, serum hydroxyvitamin D concentration
was measured without reference to child’s age. Vitamin D
deficiency was diagnosed in case if a serum concentration
of 25(0OH)D was lower than 20 ng/ml, relative vitamin D
deficiency was defined as a 25(0OH)D serum level from
21 to 29 ng/ml, and its concentration of 30 ng/ml and
more — as sufficient amount. The measurements of 25(OH)
D and osteocalcin serum concentrations were performed
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using quantitative electrochemiluminescence method with
the Elecsys COBAS test-system (Roche Diagnostics,
Germany) according to the original instructions. Genomic
DNA was extracted from whole blood by standard phenol-
chloroform method. Polymorphic variants of VDR gene —
rs1544410 (Bsm |, A/G transition) which is located in intron 8
was detected with method PCR-RLFP (restriction fragment
length polymorphism) that provides detection of the point
mutations with specific endonucleases. The results were
statistically processed through standard programs Statistica
for Windows 8.0.0. (SPSSI.N.C.; 1989-1997), Statistica
V.6.0 (StatSoft Inc., 1984-1996), Microsoft Excel. Shapi-
ro-Wilk test for small sample sizes was performed to test if
the quantitative characteristics were normally distributed. A
null hypothesis was considered if the studied deviation did
not differ from the normal deviation. Estimation of the devia-
tion hypothesis was done through an evaluation of the main
tendency, mode and median, symmetrical characteristics,
excess. Arithmetic means (M), standard deviations (S), stan-
dard errors of the mean (m), 95 % confidence intervals of
the mean were taken into account to analyse the statistical
data. Statistical significance of the differences was assigned
atthe P <0.05 level.

The statistical significance of differences among inde-
pendent groups was determined with the monofactor analy-
sis of variance (ANOVA). The Kruskal-Wallis H-test was
used to compare three independent groups. Characteristic
of the qualitative parameters was done using Wilson meth-
od, with evaluation of relative frequency (P), its standard
error (S) and 95 % confidence interval, as well as ¥? tests
and the corresponding significance level at a P-value < 0.05.

Results

It was revealed that more than half of the children from
the main group were diagnosed with vitamin D deficiency
(39 cases (43.33 + 5.22) %), that exceeded frequency of
vitamin D insufficiency (30 cases (33.33 +4.97) %, P> 0.05)
and it was twice as high as the number of children with nor-
mal level of vitamin D (21 cases (23.33 £ 4.46) %, P < 0.01).

Vitamin D deficiency was significantly more common
among obese infants ((63.33 + 8.79) %), compared with
overweight children ((36.67 + 8.8) %, P < 0.05; OR =2.98,
S =0.53, 95 % CI: 1.04-8.52), children with the risk
of overweight ((30.00 £ 8.36) %, P < 0.05; OR = 4.03,
S =0.55, 95 % CI: 1.37-11.83) and those who had normal
for age physical development ((26.67 £ 8.07) %, P < 0.05;
OR =4.75,5=10.56, 95 % CI: 1.58-14.24).

Thus, infants with obesity had the 25(OH)D serum con-
centration of ((21.72 £ 2.92) ng/ml, 95 % CI: 16.02-27.44
ng/ml), that was significantly different from the results of
patients with the risk of overweight ((30.66 + 3.12) ng/ml,
95 % Cl: 24.55-36.77 ng/ml, P < 0.05) and infants with
normal for age physical development ((31.15 £ 2.80) ng/ml,
95 % Cl: 25.67-36.63 ng/ml, P < 0.05). Infants of the con-
trol group had vitamin D level ((61.42 £ 2.06) ng/ml) within
the laboratory reference values for 25(OH)D (from 30 ng/ml
to 100 ng/ml). A normal value of 25-hydroxyvitamin D was
estimated as 95 % CI (57.39-65.45 ng/ml) for means of
25(0OH)D in the control group infants. Comparative analysis
confirmed that mean levels of 25-hydroxyvitamin D were
significantly lower in the main group of patients; however
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the comparison group results were consistent with the con-
trol group results (P < 0.001).

Overweight infants had higher prevalence of vitamin
D insufficiency (13 infants) (43.33 = 9.05) %, P < 0.05;
OR=0.51,S=0.56, 95 % ClI: 0.17-1.58) than infants with
the risk of overweight (11 infants (36.67 + 8.79) %, P> 0.05).

Data analysis showed that the number of infants with
sufficient vitamin D supplementation did not differ between
the study groups. So, among all the examined children, 5
with obesity (16.67 + 6.8. %), 6 (20.00 £ 7.30 %) with over-
weight and 10 (33.33 % 8.60 %) with the risk of overweight
had sufficient amount of vitamin D (P > 0.001).

It was found that increased BMI in infants with obesity
was accompanied by a marked decrease in serum 25(0OH)
D (r=-0.48,P <0.01).

The analysis of the diagnostic significance of serum
25(0OH)D ininfants, depending on the study group, showed
that the highest sensitivity of the method (Se) was defined
for children of the third subgroup (83.38 %, 95 % ClI:
72.6-83.38 %). The results of Se for the first and second
subgroups were: 80.05 % (95 % Cl: 69.1-80.05 %) and
66.71 % (95 % Cl: 55.5-66.71 %), respectively. Sensitivity
of the method in the comparative group was 73.38 % (95 %
Cl: 62.20-73.38 %). Specificity (Sp) and prognostic value
of positive test (PVP) of the method in infants of the main
group, as well as of comparison group were 100 %. Ne-
gative prognostic value (PVN) was the highest in the group
of patients with obesity (85.7 %, 95 % ClI: 76.50-97.31 %).
PVN for the first and second subgroups of infants was
83.38 % (95 %Cl: 74.20-95.51 %) and 2 75.05 % (95 %
Cl: 66.60-88.42 %), respectively. PVN for the comparison
group was 78.99 % (95 % Cl: 65.98-91.91 %).

It was found that intensity of the bone metabolism by
osteocalcin levels was significantly lower in infants of the main
study group compared with the healthy infants. Patients of
the first subgroup had osteocalcin level of (67.85 + 3.44) ng/
ml (95 % CI: 61.11-74.59 ng/ml), the second subgroup —
(65.58 £ 3.29) ng/ml (95 % CI: 59.14-72.02 ng/ml), the third
subgroup—(56.15 £ 4.02) ng/ml (95 % Cl: 48.28-64.02 ng/ml),
which showed a significant difference in indicators of
bone metabolism between children of each subgroup and
infants of the control group — (94.26 + 2.96) ng/ml, (95 %
Cl: 88.46-100.06 ng/ml, P <0.001). Among the main group
infants, the intensity of bone metabolism was significantly
decreased in infants with obesity compared to infants who
had the risk of overweight or normal physical development
((71.27 £ 3.29) ng/ml; 95 % CI: 64.83-77.71, P < 0.05).

High levels of vitamin D deficiency was followed by a
significant decrease in serum osteocalcin (P < 0.05).

Detected disorders were by far more severe in infants
with obesity in comparison to the results of infants with
the risk of overweight and normal physical development.
Comparison of the mean osteocalcin levels among the main
group children revealed a significant difference between
subgroup of children with obesity and subgroup with the risk
of overweight, ((47.01 £2.98) ng/ml and (59.6 + 2.2) ng/ml,
P <0.01), respectively.

A correlation between serum levels of osteocalcin
and 25-hydroxyvitamin D in the first subgroup children
was (r=0.58, P < 0.01), in the second subgroup (r = 0.37,
P < 0.01) and in the third subgroup (r = 0.63, P < 0.01). A
correlation between these indicators in the comparative
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group patients (r = 0.47, P < 0.01) and the control group
(r=0.23, P <0.05) was also significantly different. It should
be noted that the highest correlation between serum osteo-
calcin and 25-hydroxyvitamin D was in infants with obesity.
Nevertheless, the worst relation between these indicators
was in the group of healthy children.

An association between Bsm | polymorphism in VDR
gene and vitamin D deficiency in infants was analyzed.
Heterozygous (Bb) genotype (53 patients (44.16 + 4.53) %,
95 % Cl: 35.60-53.11) was mainly detected in the overall
structure of this condition. Children with homozygous mu-
tant allele B (BB) (22 infants (18.33 + 3.53) %, 95 % Cl:
12.43-26.2) were the lowest population, as their number
was significantly smaller than those with heterozygous
(P < 0.001) and homozygous allele b (bb) (45 children
(37.5+4.41) %, 95 % CI: 29.35-46.42, P < 0.01).

Frequency of the allele b among all the examined pa-
tients was (59.6 * 3.16) % (95 % ClI: 53.4-65.79), that was
1,5 times higher than the allele B presence - (40.4 + 3.16) %
(95 % CI: 34.2-46.59, P < 0.01).

The difference between expected and real amount
of the genotypes was statistically insignificant (x? = 0.82,
P =0.36). Correlation of the alleles and genotypes in studied
population demonstrated the Hardy—Weinberg equilibrium.
This suggests that obtained study results can be represen-
tative for the real population.

Homozygotes for the mutant allele B appeared to be
common in case of vitamin D deficiency ((59.09 + 10.73) %,
95 % CI: 38.73-76.74, P < 0.05) with the lowest levels of
serum 25(0OH)D, than in heterozygous (OR=2.8, S =0.52,
95 % Cl: 1.01-7.8) and homozygous allele b carriers
(OR=2.61,S=0.53,95 % CI: 0.91-7.45).

Significantly lower levels of serum 25(OH)D
((21.30£3.31) ng/ml, 95 % CI: 14.82 - 27.78) and the high-
est prevalence of vitamin D deficiency ((59.09 + 10.73) %,
95 % Cl: 38.73-76.74) were more common among the ho-
mozygotes for the mutant allele B (P < 0.05).

Discussion

It is important to understand the influence of fat mass on
bone tissue during the growth of organism and it is an
important aspect for investigation. Even though we have
got enough background information concerning the asso-
ciation between vitamin D deficiency and obesity, the data
relate to adults and teenagers but not to infants. There are
just a narrow range of studies concerning evaluation of
vitamin D status and its association with obesity in infants.
The analysis in the present study has shown that vitamin D
deficiency is more often found in infants with obesity. The
same results were obtained by other scientists who stud-
ied vitamin D status in obese infants. However, scientists
from Poland got a conclusion that vitamin D deficiency is
common mainly for obese children from 1 to 5 years during
autumn and winter [11]. American scientists demonstrated
that a high prevalence of vitamin D deficiency had been
observed in obese children and insisted on routine vitamin
D screening in such children [12]. It should be mentioned
that the physical development of infants in this study was
above the normal for age, however, the lowest 25(0OH)D
levels were found in obese infants. There is a high prob-
ability that a decrease in vitamin D biosimilarity occurs

due to endogen factors which cause it to be stored in fat
depots [13].

A significant negative correlation between serum
25(0OH)D and BMI was found in the infants with obesity in
the present study, as evidenced by the literature data [14],
yet at the same time some investigators did not find any
association at all [15].

In further evaluation, the serum osteocalcin level as a
marker of osteoregeneration and bone tissue remodelling
rate was examined. When reviewing the previous studies,
no similar investigations of bone metabolism according to
physical development of infants were found. But a lot of
the studies illustrated such an association in older children.
Some studies showed such an association, but others
denied it. Thus, Korean scientists approved a negative
correlation between serum osteocalcin level and obesity
in children aged 9.78 £ 1.05 years old [16].

Pathophysiological association between obesity and
bone tissue is challenging and still a dilemma facing re-
searchers. According to the literature data, obesity may
have an influence on the bone metabolism by several
mechanisms. Since adipocytes and osteoblasts origi-
nate from the common multipotent mesenchymal cells,
obesity can increase the differentiation of adypocytes
and fat accumulation, but at the same time decrease
the differentiation of osteoblasts and maturation rate of
bone. Obesity is also associated with chronic inflam-
mation. Increased concentrations of circulating and
tissue inflammatory cytokines in obesity can influence
the activity of osteoclasts and bone tissue resorption by
changing the receptor activator of NF-kB / receptor acti-
vator of NF-kB ligand / osteoprotegerin (RANK / RANKL
| OPG) pathway. Furthermore, leptin overproduction and/
or decreased synthesis of adiponectin in adiposytes in
case of obesity can indirectly influence the bone tissue
formation or its resorption by means of inflammation
cytokines synthesis [17].

There is as yet no consensus on the association
between gene polymorphism and bone tissue, because
some studies have confirmed this association, but others
completely excluded it. The controversy between condu-
cted studies can be explained by differences in the genome
structure, feeding type and environmental factors influence
in different parts of the world.

Genetic variants of the VDR gene (Bsm | polymor-
phism), which codes for vitamin D receptor, have shown
the prevalence of heterozygous carriers among the exa-
mined infants. A number of homozygotes for mutant
allele B was significantly lower than heterozygotes and
homozygotes for allele b. The results we obtained were
consistent with the results of similar previous studies.
So, different geographical and ethnic populations around
the world have a higher frequency of bb and Bb genotypes
if compared to BB genotype. The situation is analogous
with the distribution of allele b which is higher than fre-
quency of allele B in different populations. Some studies
presented data indicating that 16 % of white European
population are homozygous for functionally incomplete
allele BB and frequency of minor allele B among them
is approximately 42 %. Similar results were obtained in
adults concerning the risk of osteoporosis development.
Meta-analysis of 26 studies on association between VDR
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gene Bsm | nucleotide polymorphism and osteoporosis
showed that bb genotype was associated with a significant-
ly decreased risk of this disease development (bb against
BB: OR = 0.61, 95 % ClI, 0.40-0.92; bb against BB/Bb:
OR=0.70, 95 % Cl, 0.52-0.95, respectively) [18]. Based
on meta-analysis of 41 studies, other authors, however,
did not prove a link between Bb genotype of VDR gene
Bsm | polymorphism and osteoporosis in the general Asian
population [19].

The same results were obtained after examination of
974 Brazilian children aged from 2.8 months to 10.4 years.
The study showed an association between 25-hydroxyvi-
tamin D average levels and VDR gene Bsm |, Fokl, Apal,
Taqal and Cdx2 mononucleotide polymorphisms, but only
mutant allele B in the Bsm | polymorphic site of the VDR
gene was the marker related to low serum concentration
of 25(0H)D [20].

Heterogenous population and lack of prospective
studies on the evaluation of genetic variations can explain
the different results that were obtained in the studies.

Conclusions

1. Vitamin D deficiency was more common in in-
fants with obesity ((63.33 £ 8.79) %) than in overweight
((36.67 + 8.80) %, P < 0.05; OR = 2.98, S = 0.53, 95 %
Cl: 1.04-8.52), in infants with the risk of overweight
((30.00 * 8.36) %, P < 0.05; OR = 4.03, S = 0,55, 95 % Cl:
1.37-11.83) and in those with normal for age physical de-
velopment ((26.67 +8.07) %, P <0.05; OR=4.75, S = 0.56,
95 % Cl: 1.58-14.24). Infants with obesity had the lowest
serum concentration of 25(OH)D ((19.11 £2.92) ng/ml, 95 %
Cl: 13.41-24.83 ng/ml), (P < 0,05), its moderate negative
correlation (r = -0.48) with BMI and significant difference
from this index in children with normal for age physical
development ((31.15 + 2.80) ng/ml, 95 % CI: 25.67-36.63,
P <0.05).

2. Among all the examined patients, the intensity of
bone metabolism (according to serum osteocalcin level) was
the lowest in case of obesity ((56.15 +4.02) ng/ml; 95 % Cl:
48.28-64.02 ng/ml) compared with children who had the risk
of overweight ((67.85 + 3.44) ng/ml, 95 % CI: 61.11-74.59
ng/ml) and normal physical development ((71.27 £ 3.29)
ng/ml, 95 % ClI: 64.83-77.71 ng/ml), P < 0.05.

3. Homozygotes for mutant allele B had significantly
higher frequency of vitamin D deficiency ((59.09+ 10.73) %,
95 % Cl: 38.73-76.74, P < 0.05) with the lowest level of
serum 25(0OH)D compared with heterozygotes (OR = 2.8,
S =0.52, 95 % CI: 1.01-7.80) and homozygotes for allele
b (OR=2.61,S=0.53, 95 % CI: 0.91-7.45).

Recommendation for future research may include
estimation of vitamin D status and bone metabolism in
children with different genotypes.
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TecT Ha 3BOPOTHICTb 6POHX006CTPYKLIi Y BUABAEHHI

Original research

6poHX006CTPYKTUBHOrO CUHAPOMY B AUdEepEeHLIUHIN AlarHOCTHL
OpoHXiaAbHOI aCTMM Ta XPOHIUHOI0 0OCTPYKTUBHOIO 3aXBOPIOBAHHA AETeHb

B. 1. MeAbHUK*, O. B. MNaHactok, I. B. CapomoBa-AHapiaHoBa, M. C. MoauyaHoBa,

B. B. CkopuK

MBH3 «KWUiBCbKUI MEAMYHWI YHIBEPCUTET, YKpaiHa

Merta po6oTu — npoaanisysati Metoauky 6poHxoaunaradiitHoro Tecty (BAT) Ha 3BOPOTHICTb Ha pi3Hi Ao3n canbbytamony y
XBOPMX Ha 6poHxianbHy actMy (BA) Ta XpoHiuHe 06CTPYKTMBHE 3axBoptoBaHHs nereHb (XO3N).

Marepianu Ta metoau. O6cTexunm 80 xBopux i3 GpOHX00BCTPYKTUBHUM CHAPOMOM: 50 OCiB i3 nerkot nepeucTyro4o BpoHxiank-
Hoto acTmoto (I rpyna) Ta 30 navieHTis i3 XO3J1 cepeaHboi TskKOCTI (TshkKicTb nepebiry B, Il rpyna). Y BCix XBopux 3acTocoByBanu
PYTUHHI METOAW OOCRimXeHHS: 3aranbHOKMiHIYHI, NabopaTopHi, AOCHIMKEHHS (yHKLUIT 30BHILLHBOTO AVXaHHS, peHTreHorpadio
OpraHiB rpyAHOT NOPOXHUHY (32 HEOBXIAHOCTI), CTAaTUCTUYHI METOAM.

Pesyniratu. [ins gocnigxeHHs nauieHTis i3 BA Ta XO3J1 BukopucToByBanu 2 metoauku npoeegeHHs BT, Wwo BigpisHsnucs [o3oro
canbbyTamony. Cnovarky Bcix 50 xBopux Ha BA ob6CTexunu Ha 3BOpOTHICTb GpoHX006CTpYKLii 3 200 MKr canbbyTamorny, a notim
(s npaBuo, Yepes 2 TwxHi) 3 400 mMkr canbbyTamony. 3BOPOTHICTL BUSIBNEHa B YCix navieHTiB i3 BA nicna 200 mkr canbbytamony
Bxe Yepes 15 xsunuH, ane y 30 xsopux (60 %) BoHa 6yna nosHoto (12 % i 6inbLue Big nonepeaHsoi, >200 mn), a 'y 20 XBopKx BOHa
©Oyna 4acTKoBOK (MeHLUE Hix 12 %, a6o 200 mMn); HaBiTb Yepe3 30 XBUNKH NOBHA 3BOPOTHICTL OTpUMaHa y 46 i3 50 xsopux (92 %),
TinbKu Yepes 45 xBuUnuH BoHa ctaHosuna 12 % i 6inbLue (>200 mn) y Beix navieHTiB. Mpu BukopuctanHi 403w canboytamony 400 Mkr
npu BAT oTpumany Taki pesynsrati: Yepes 15 XBUAWH NOBHA 3BOPOTHICTb BiA3HaueHa y 47 (94 %) xBopwx, Yepes 30 XBUMWH Lue
y 3 nauieHTis, T06T0 B ycix xBopux Ha BA. CanbbyTamon y fosi 200 mkr yepe3 15 x8 He aaB 38opoTHOCTI y 16 (53,3 %) xBopux
Ha XO3J1, yactkoBa 3BOPOTHICTb — y 14 (46,7 %); Yepe3 30 xB YacTKOBY 3BOPOTHICTb oTpManu Lwe B 10 xsopux (33,3 %), ay 6
naujenTis (20,0 %) 3BOpOTHICTL He BUsiBIUNM abo BoHa Byna B Mexax 2—3 %; Tinbku Yepes 45 XB HEMOBHY 3BOPOTHICTb OTpUMAni
e B 4 i3 6 xBopwux (3aranom 93,24 %), y 2 oci6, siki 3anuLumnmncs, 3BOpOTHICTb BiACYTHs nicnst 60 xsunuH gocnimkerHs. BAT npu
Ao3i canbbyTtamony 400 MKr Yepes 15 XBUMMH NOKa3aB HEMOBHY 3BOPOTHICTb Y 26 (86,6 %) xsopux Ha XO3/1, yepes 30 xBunmH —
we y 3 (96,6 %) nauieHTis, Yepes 45 XBUMMH — Yy BCiX XBOPVX; MOBHY 3BOPOTHICTb HE BUSIBUIA.

BucHoBku. Y xBopux Ha BA canbbytamon sk BAT moxe 6yTn Bukopuctanuii y aosi sik 200 mkr, Tak i 400 Mkr, ane TepMiH
NOBTOPHOI CMipOMETpii NOBUHEH BYTI pi3HMM: Npn 200 MK He paHile Hix Yepe3 30 xB, kpalue 45 xB; npu 400 mkr yepes 15 xB,
makcumym 30 xB. Y xBopux Ha XO3J1 BukopucTaHHs cansbyTtamony B 4o3i 200 MKr HefoLinbHe, He0BXiaHO BUKOPUCTOBYBATH
03y 400 MKr, NOBTOPHY CMipOMETpito pobnTK He paHille Hix Yepe3 30 XBUIUH Nicns TECT-403W Npenapary.

TecT Ha 06paTMMOCTb OPOHX00OCTPYKLIMM B YCTAHOBAEHUU OPOHX006CTPYKTUBHOIO
CHMHAPOMA U B AU PepeHLManbHOU AUarHOCTUKEe GPOHXMAAbHOW aCTMbl U XPOHUYECKOH
00CTPYKTUBHOW OOAE3HM AETKUX

B. M. MenbHuK, 0. B. MaHactok, I. B. CapomoBa-AHapuaHoBa, M. C. MoauaHoBa, B. B. Ckopuk

Llenb paboTbl — npoaHanuavpoBaTb MeToanky bpoHxoaunataumoHHoro Tecta (BAT) Ha oBpaTUMOCTb Ha pasnuyHble 403bl
canbbyTamona y 6onbHbIX GPOHXMANBHON aCTMON M XpPOHUYeCKo 0BCTPYKTUBHOM 6onesHbto nerkux (XOBIT).

Marepuans! n metogbl. O6cnenosanu 80 BonbHbIX ¢ OPOHXO0BCTPYKTUBHBIM CMHAPOMOM: 50 YenoBek ¢ Nerkoi nepcucTupy-
toLiet GpoHxmanbHon actmon (I rpynna) n 30 nauventoB ¢ XOBJ cpepHeint TskecTty (TskecTs B, Il rpynna). Y Bcex 60mnbHbIX
MPUMEHSNN PYTVUHHbBIE METOAbI MCCIEA0BaHUS: OBLLEKITMHNYECKVE, NabopaTopHble, MCCreaoBaHue (yHKLMN BHELLHETO AblXaHus,
peHTreHorpadusi opraHoB rpyaHOiA MONocTy (Mpy HEOBXOAMMOCTU), CTAaTUCTUYECKIE METOADI.

Pesynkratbl. [Ans uccnegosanmns naumentos ¢ BA n XOBJ1 ncnonb3osanu 2 meTogumkn npoeegeHus BT, kotopele otnnyanmc
[no3oi canbbytamona. CHayana Bcex 50 6orbHbIx BA 06cnegosanu Ha 0bpaTMocTs 6poHxoobeTpykumm ¢ 200 MKr canbbytamona,
3aTeM (kak npaBuno, Yepes 2 Hegenm) 400 mkr canbbytamona. Y 6onbHeix BA 06patMocTb Mena MecTo y Bcex 6onbHbix BA nocne
200 mkr canbbyTtamona yxe 4epe3 15 MuHyT, Ho y 30 6onbHbIX (60 %) oHa Bbina nonHoi (12 % v Gonee ot npeabiayLueit, >200 mn),
y 20 60MbHbIX — YacT4HOM (MeHee 12 %, unn 200 mn); yepes 30 MUHYT NonHas obpaTtuMocTb nonyyeHa y 46 13 50 6onbHbIX (92 %),
Yepes 45 MuHyT oHa coctasnsna 12 % 1 Gonee (>200 mn) y Bcex naumeHToB. Mpu ucnonb3osanny 4o3bl cansbytamona B 400 MKr
npu BOT nonyyeHs! cneaytolwye pesynbtatbl: Yepes 15 MuHyT nonHas obpatuMocTb ycTaHoeneHa Yy 47 (94 %) 6onbHbIX, Yepes 30
MUHYT eLle B 3 MaumeHToB, To ecTb B Bcex BonbHbIx BA. Canbbytamon B fo3e 200 Mkr yepe3 15 MuH He aan obpatumocTu y 16
(53,3 %) 6onbHbIX XOB/, yacTtyHas obpatumocTs Gbinay 14 (46,7 %) 6onbHbix; Yepes 30 MUH YacTU4Hyt0 0BpaTMOCTL NOMYYUIv
ewe y 10 naumenToB (33,3 %), y 6 60nbHbIX (20,0 %) He nony4unn obpatMMoCTy Unn oHa bbina B Npeaenax 2—-3 %; Tonbko Yepes
45 MWH HenorHyto 0BpaTMocTb nonyyunny etue y 4 u3 6 6onbHbIx (Bcero 93,24 %), y 2 60nbHbIX 06paTMMOCTb OTCYTCTBOBaNA Nocne
60 MuHyT uccnenosanms. BOT npu nose canbbytamona B 400 MK Yepes 15 MUHYT Nokasan HenomHyto obpatumocTs Y 26 (86,6 %)
6onbHbIX XO3J1, vuepes 30 muHyT elwe y 3 (96,6 %) naumeHToB, Yepes 45 MUHYT y Beex G0MbHBIX; NONHO 0BpaTUMOCTV He OBHaPYXMIN.

BbiBogpbl. Y 6onbHbIx BA canbbyTamon B kavectse BAT MoXeT ncnonb3oBatbes B 03e kak 200 Mkr, Tak v 400 MKr, HO Cpok
NOBTOPHO CIMPOMETPUM AOMKeH ObITb pasHbiM: npu 200 MKT — He paHee Yem Yepe3d 30 MuH, nyyiie 45 MuH; npu 400 MK Yepes
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15 MuH, MakcumyM 30 MUH. Y 6onbHbix XOBJT ncnons3oBaHie cansbyTtamona B fo3e 200 MKr HeLienecoobpasHo, Heobxoammo
ncnonb3oBath 403y 400 MKT, TOBTOPHYO CIMPOMETPUIO MPOBOAUTL HE paHee YeM Yeped 30 MUHYT nocne TecT-403bl Npenapara.

Bronchodilator reversibility test for broncho-obstructive syndrome detection
and differential diagnosis of bronchial asthma and chronic obstructive pulmonary disease

V. P. Melnyk, 0. V. Panasiuk, H. V. Sadomova-Andrianova, M. S. Molchanova, V. V. Skoryk

Purpose - to analyze the method of bronchodilator reversibility test (BRT) at different doses of salbutamol in patients with bronchial
asthma (BA) and chronic obstructive pulmonary disease (COPD).

Materials and methods. We examined 80 patients with broncho-obstructive syndrome, including 50 patients with a mild persistent
BA (Group 1) and 30 patients with COPD of moderate (course B) severity (Group II). All patients underwent routine methods of
investigation: general clinical, laboratory, pulmonary function test, radiography of the chest organs (if needed), and statistical
methods were used.

Results. Two methods of BRT were performed that differed in the dose of salbutamol to examine the patients with BAand COPD.
All 50 patients with BA were first examined for bronchodilator reversibility with 200 micrograms of salbutamol and then, usually in
2 weeks, with 400 micrograms of salbutamol. Reversibility was in all the patients with BA within 15 minutes after 200 micrograms
of salbutamol inhalation, but in 30 patients (60 %) it was full (12 % and more than the previous, >200 ml), and in 20 patients it was
partial (less than 12 % or 200 ml). Full reversibility was found in 46 out of the 50 patients (92 %) within 30 minutes and it was 12 %
or more (>200 ml) in all the patients only within 45 minutes. When using a salbutamol dose of 400 mg in BRT, the following results
were obtained: full reversibility was in 47 (94 %) patients within 15 minutes and in another 3 patients within 30 minutes, thatis in all
the patients with BA. 16 (53.3 %) patients with COPD were considered nonreversible following administration a dose of salbutamol
200 micrograms within 15 minutes and partial reversibility was in 14 (46.7 %) patients with COPD. Partial reversibility was found
in 10 patients (33.3 %) after 30 minutes, and 6 patients (20.0 %) were nonreversible or reversibility was within 2-3 %; in 4 out of
the 6 patients (93.24 % in total) partial reversibility was only after 45 minutes and the remaining two patients were nonreversible
even after 60 minutes of the examination. BRT revealed partial reversibility at a salbutamol dose of 400 micrograms in 26 (86.6 %)
patients with COPD within 15 minutes, in another 3 (96.6 %) patients — within 30 minutes and after 45 minutes — in all patients;
none of the patients showed full reversibility.

Conclusions. According to conducted study, salbutamol for BRT can be used at a dose of 200 and 400 mcg in patients
with BA, but the time of repeated spirometry should be different: at 200 mcg — not earlier than 30 minutes, or preferably 45
minutes; and at 400 mcg — 15 minutes after or a maximum of 30 minutes. In patients with COPD, the use of salbutamol at a
dose of 200 mcg is impractical, but a dose of 400 mcg should be used and repeated spirometry is needed not earlier than 30
minutes after a test dose of the drug.

OpnHa 3 akTyanbHKX npobrem cy4acHoi MeaNLIMHI — 3Ha4He
MOLUMPEHHS XBOPOO OpraHiB AUXaHHs, Lo CpPUYMHUIO
PIiCT 3aXBOPOBAHOCTI, iHBANIAHOCTI Ta CMEPTHOCTI Big Ljiei
natonorii [1]. HeraTuBHa guHamika nynbMOHOMONYHKX
3axBOptoBaHb, 30kpema 6poHxianbHoi actMu (BA) Ta xpo-
HiYHOrO OBCTPYKTUBHOTO 3axBOptoBaHHs nereHb (XO3[T),
LLIO CyMPOBOMAKYHKOTHCH OPOHXO0BCTPYKTUBHUM CYHAPOMOM,
3yMOBMeHa Yumanum 3abpyaoHeHHSIM QOBKINNS, NOLWMPeEH-
HSIM KYpPiHHSI, YaCTUM BXMBaHHSAM KCEHOBIOTUKIB Yy nobyTi,
6E3KOHTPONbHUM BUKOPUCTAHHSM MEAUKAaMEHTO3HNUX
npenapartis, 0CO6NMBO aHTUOIOTUKIB, LUKIAIUBUMU 3BUY-
Kamu, CTpecamm, L0 NPU3BOAMTb [0 3HVKEHHS! 3aranbHuX
i NOKanNbHWX aganTaLiiHO-3aXMCHIX CUCTEM i MEXaHi3MiB
opraHiamy [2]. Ha nesHomy eTani po3suTky i BA, i XO3/1
MatoTb NOZIGHI CUMMTOMM Ta CUHAPOMM; OAMH 3 OCHOBHUX —
6poHxoobeTpykTMBHMIA cHapom (BOC), wo notpebye
BepudikaLlii diarHo3y Ans npu3HaveHHs agekBaTHoI Tepanii.
3a faHMMn €BPONECHLKOro PecnipaTopHOro ToBapKcTBa
(ERS), Tinbkn 20 % Bunapkis 3axsoptoaHHs Ha XO3J1
[iarHoCTyTb BYacHO, CYTTEBI AiarHOCTUYHI npobnemu
BVHMKaOTb Y NavieHTiB i3 BA [3].

Y cBiTi nprbnmaHo 13 12 ocib xsopie Ha BA abo X031,
i AIKLIO paHiLue Ui Ho30mMoril NO3MLioHYBanucs Sk pisHi 3a-
XBOPIOBAHHS, TO HWHI BU3HAHO, LLIO BOHU 4acTo NepeTuHa-
toTbes. [Ans nawieHTiB i3 KniHiyHuMK 03Hakamm BA i XO3J1
BUKOPUCTOBYIOTb MOHATTS «acTMa-XO3J1 nepexpecHuii
cvHapomy (AXIC). AXIC giarHocTytotb y 15-55 % xBOpMX
Ha GPOHX00BCTPYKTHBHI 3aXBOPtOBaHHS [4,5].

®yHKLiOHaNbHI NOKa3HVKM, XapaKTEPHI 1151 MOPYLLEHHS
MPOXIgHOCTI AuxanbHux wnsxis npu BA i XO3/1, cytTeBo
pisHATbCA. Tak, OB, i nikoBa 06'eéMHa LWBMAKICTL BUANXY
(MOLW,,) npu BA 3Ha4HO nokpaluylTbCs B Npobax i3
6pOoHXONiTVKaMM 1 ICTOTHO BapilolTb YNPOAOBX [0bK Ha
BiamiHy Big XO3J1. XO3J1 — xBopoba 3 nepeLukoaoo Ha
BUAMXY, HACMIOKOM SKOI € nepelukopa Ha Bamxy. Mpu BA
TaKi NposiBY BUHWKAKOTb TiMbKW Npu rocTpomMy Hanagi abo
npu Tsxkin BA [6].

CnipomeTpis, 3a Global strategy for the diagnosis,
management, and prevention of chronic obstructive
pulmonary disease 2014 (GOLD crpareris), € «30n0TUM
CTaHAapTOM» NS AiarHOCTUKMA Ta MOHITOPUHIY NpOrpecy-
BaHHA XO3J1 i BA [7]. OCHOBHWM Moka3aHHSAM [0 NpoBe-
[eHHs1 BpoHxoamnartauiiHoro Tecty (BAT) € BUsBNEHHs
6ynb-skoi GPOHX00BCTPYKLT NPy NOYaTKOBIA CripOMETPii.
Y Takomy BUMaZKy TECT A€ 3MOry BUKMKOYUTK [iarHo3
XO3/1, sKLL0 0BCTPYKLiSt BUSIBUTLCS NOBHICTHO 3BOPOTHOHO,
BM3HAYMTM CTYNiHb TshkkocTi o6CTpyKuii mpy XO3J1i BusiBnTy
Bunagkv BA 3 He3BOPOTHOK 0BCTPYKLiEHD, L0 MOXE BNn-
HyTW Ha NPOrHO3 i BUBIP NiKyBanbHoI TakTuku [7,8].

TecT Ha 3BOPOTHICTb BPOHXOOBCTPYKLIT € KNacu4HUM
i BXNMBUM ENEMEHTOM AiarHOCTVKM Ta AudepeHLiiHOi
AjarHoCTUKM GPOHX00BCTPYKTUBHUX 3aXBOPIOBaHb, MPOBO-
AnTbCA 3 B2-aapeHoMiMeTMKaMM KOPOTKOI Aii, Sk npasmno,
3 canbbyTamonom. bpoHxoniTnyHWiA edhexT npenapary 3y-
MOBMEHWI po3cnabneHHaM rnaakoi MyckynaTypy GpoHXiB.
Micns inransuinHoro 3actocyeanHs Big 10 4o 20 % BBeae-
HOI [03W Npenapary JoCArae HKHIX AuxarnbHUX LWNsXis,
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yxe Yepes 4-5 xBunnH Maemo GpoHxoaunaTaLiiHmii edex,
Ak 3poctae 0 20 XBUMNKWH | oCsrae MakcMyMy vepes
40-60 xBunuH. 3rigHo 3 npotokonom MO3 Ykpainu Ne 555
Bif 27.06.2013 p., ans npoeeneHHst BAT pekomeHayeTbes
canbbytamon y 103i 200400 MKr LUASIXOM iHransuin yepes
cnevicep abo Hebynaiiep [1]. Ane y cBiTi Hemae eguHoOro
Ta YiTKOro CTaHZapTy LoAo MeToauku nposeaeHHs BAT i
KpuTepiia itoro ouiHioBaHHa (ERS: sBinblienHa O®B, Ha
12 % abo 200 mn, BTS: O®B, Ha 15 %, fosa npenaparty
200-400 wmkr, nosTOpHa crnipomeTpist Yepes 10-15 xB abo
15-30 xB).

3rigHo 3 GOLD (2017) Ta ERS, nponoHyeTbes 400 Mkr
B,-aroHicta KOpOTKOI Aji Ta NOBTOPHA CriPOMETPIf Yepe3
10-15 xBunuH, a BTS pekomeHaye BUKOPUCTOBYBATH
B,-aroHicTin kopoTkoi fii (canbbyTamor) 200-400 mkr 3
iHTEpBanoM NOBTOPHOTO AOCTigkeHHs y 20 xBunuH. OTxe,
HEMae eyHOT METOAMKM BUKOHaHHS BT, o 1 3ymoBuno
HeobxigHicTb anpobysaTu 2 f103n canbbyTtamony (200 Mkr
T1a 400 mkr) i gocnignut BAT npoTarom roguHy 3 iHTepBa-
nom 15 XBUIUH.

MeTa po6otu

MpoaHanisyBaTu MeToaMKy GpoHxoaunaTawiiHoro Tecty
Ha 3BOPOTHICTb Ha pi3Hi 403K canbOyTamony y XBOpUX Ha
OpOHXianbHy acTMy Ta XpOHiYHe 0OCTPYKTUBHE 3aXBOPHO-
BaHHS MereHb.

Marepianu i MeToAH AOCAIAKEHHA

O6cTexunu 80 xBopyx i3 BPOHX006CTPYKTUBHUM CUHAPO-
moM: 50 0ci6 i3 Nerkoro NepcucTyrHOK BPOHXIanbHO acT-
moto (I rpyna) Ta 30 navienTis i3 XO3J1 cepeHboi TKKOCTI
(TskkicTb nepebiry B, Il rpyna).

B obox rpynax nepesaxanm xiHku: 41 (82,00 %) vy |
rpyni Ta 16 (53,33 %) y Il rpyni, BignosigHo 9 (18,00 %)i 14
(46,67 %) — vonoBikn. 3a BIKOM BOHM 3HAYYLLO PI3HAMNCS:
B | rpyni cepegHin Bik gopisHioBas 33,0 £ 1,7 poky, a B
I1-55,2 + 1,90 poky (p < 0,05). Y I rpyni kypunmn 21 (42 %)
ocoba, B I1-28 (93,3 %) xBopux. Lie BignoBigae xapakrepy
3axBOptoBaHHS: bA BiHUMKae B MonogLiomy iy, Hix XO3/1.

Y BCiX XBOpMX 3aCTOCOBYBanu pyTWHHI METOAM [0-
CTIMKEHHS: 3aranbHOKIiHIYHI, TabopaTopHi (3aranbHi Ta
6ioximiuHi JocnigkeHHs KpoBi), AOCHILXEHHS (yHKLIT
30BHILLHLOTO AMXaHHS (CMiPOMETPIA 3 BU3HAUeHHAM OPB,,
O®B,/®XEN, TecT Ha 3BOPOTHICTL BPOHX0OGCTPYKLT 3
canbbyTamonom), peHTreHorpadist OpraHis rpyAHOT MOpoX-
HWHK (3a HeobXigHOCTI).

Y [OCRiMKEHHS 3ay4mnn XBOpKX 3 OCTATOYHO BCTa-
HOBMEHVM BiANOBIAHWM AiarHo30M, 3 aHaMHE30M XBOpotU
Big 3 #o 15 pokis.

Xeopwx | i Il rpyn npotsirom 2 micauis 06cTexyBanu 3a
[IBOMa MeToaMKamm BUkoHaHHst BT i3 go3amu canbbyTa-
mony 200 mkr (I meToguka) Ta 400 mkr (Il metoamka) npu
BAVXaHHI 10ro Yepe3 Hebynansep, iHTepBan MOBTOPHUX
focnimpkeHb — 15 XBUnuH ynpogosx 1 roguHu. 3BOpOTHICTb
BBaXXanu noBHo npu 36inbLieHHi OPB, Ha 12 % i Ginblue
(ane 3a ocHosy 6panu He BigHOCHI (%), a abcontoTHi no-
kasHuku (200 mn i GinbLue)).

CnipomeTpito BUKOHYBanu Ha anapari «Jaeger». XBopi
MPOTAroM 6 roANH 10 OBCTEXEHHA HE BXVBaINK 3,-aroHicTi
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lNepen i nig Yac gOCNiMKEHHS AOTPUMYBANNCS YMOB:

— BIACYTHICTb apTechaKkTiB: Kallesb, nepegyacHe 3a-
BEpLUEHHS AuXanbHOro MaHeBpy abo Noro nepepuBaHHs,
MPOBEAEHHS ANXanbHOr0 MaHEBPY He Ha MaKCUMaribHOMY
PiBHi, HASIBHICTb JOAATKOBUX AUXalbHUX MaHEBpIB TOLLO;

— BiACYTHICTb 3BOPOTHOI eKCTpanonsyii (3aTpuMku Ha
BMCOTi MaKCUMasnbHOro BAMXY nepes (hOpCoBaHUM BUAM-
xoM noHag 80 mc);

— TpuBanicTb (hOPCOBAHOIO BUAWXY HE MEHLLE HiX 6 C
abo pocarHeHHs haau NnaTo Ha BUAMXY.

Pesynkrati gocnigxeHHs onpautoBanu cyvyacHumm
MeToAamMM aHanidy Ha nepcoHansHOMy KOMM'HoTepi, BUKO-
PUCTOBYIOYM MiLLEH3iAHI NporpamMHi NPoAYKTH, SKi BXOAATb
B naket Microsoft Office Professional 2007 (Exel), niueH-
3is Russian Academic OPEN No Level Ne 43437596.
HopmanbHicTb po3noainy KinbkicHUX 03HaK aHarnidysanm
3a ponomoroto Tecty LWanipo-Yinka. Mapametpn manu
HopMarbHKiA po3nogin. BiporigHiCTb BigMiHHOCTEN NOpPIBHIO-
BaHWX BENWUYMH BU3HaYanw 3a kputepiem MaHHa-YiTHi. Yci
TecTv 6ynv aBoBIYHMMM. CTaTUCTUYHO 3HAYYLLIOK BBAXKAIN
pisHuLto npu p < 0,05.

Pe3yabtati

Y xBopwx Ha BA By Il cTyniHb 3axBoptoOBaHHS (nerka nepcu-
cTytoda BA), KoHTponboBaHNi. XBopi oTpumyBanu 6asncHy
Tepanito: HeBenuKi [o3u cepeTuay 3 BUKOPUCTaHHAM 2—4
iHransauin cansbytamony npotsarom Aobu (200-400 mkr).
Mepesaxanu xiHku (82 %) monoporo Biky (70 %). Cepepin
TepMiH 3axBoptoBaHHs — 5,4 + 1,1 poky.

XBopi Ha XO3J1 manu [I-B cTagito 3axBoptoBaHHS,
cepeqHin TepmiH xBopobu cTaHoBmB 8,7 + 1,3 poky, Mait-
xe Bci BoHU (92,4 %) kypunu, B cepegHbomy 23,7 + 1,4
Mayko/pokiB.

lMauieHT NpoNLWNN ONUTYBAHHS PIBHS KOHTPOMO
BA, akuin ouiHioBann 3a gonomoroto Asthma Control
Questionnaire-5 (ACQ-5), wo HagaHo B pekoMeHaauii
GINA 2011. OnuTyBanbHUK cknagaeTbest 3 5 NUTaHb, KOX-
He 3 HuX ouiHoeTbes BiA 0 4o 6 6anis. 3a pesynsraramu
ONMUTYBaHHS, Ha nepiof 00CTEXeHHs BCi XBopi Ha BA Manu
KOHTPOMbOBaHMI Nepeoir.

Y Bcix nauiexTia i3 XO3J1 ouiHioBanu nepedir 3axso-
PtoBaHHS 3a JONOMOrO ONUTYBaNbHUKA ANS BU3HAYEHHS!
BupaxeHocTi cumntomie XO3/1- TOX, ovjiHi0Banv 3aguLLKy
3a gonomoroto MoauchikoBaHoi LWKanu 3aauLLKN MeanNYHOT
pocnigHuubekoi pagm (Modified Medical Research Council
(MMRC) Dyspnea Scale). 3a TOX 3aransHa cyma 6anis
cTaHoBwna Big 24 1o 32, a 3a onutysanbHkom MMRC
MOKa3HVK JOPIBHIOBAB =2 3a CTYNEHEM TSXKOCTI.

Y nauienTis i3 BA B aHamHesi: y 82 % HasiBHi NpOBOKY-
BanbHi haktopu, y 80 % € cxunbHicTb Ao BA B cimeliHomMy
aHamHesi; y 96 % — CxmnbHICTb 40 aneprivyHnX 3aXBoptoBaHb
(puc. 1).

YacToTa KniHivHUX NposBiB y navieHTis i3 BA: 66 % —
pidle Hix 2 enisogn Ha TwxaeHb; 34 % — vacTiwe Hix
2 eni3oau Ha TWKAOEHb, ane He LWOAEHHO; BIACYTHI HiuHi
nposiBn y 66 %; HivHi NposiBK 1 pas Ha 2 TWXHI Ta piaLle —
34 % (puc. 2).

lMaujeHTn 3 BA Manu enisoguyHy 3aguiiky 3 yTpyd-
HEHHSIM BUAWXY; KaLlenb, GinbLue BHOYI Ta npm gisuyHoMy
HaBaHTaXEHHI; eni304nyHi CBUCTSAYI XpUMU B NEreHsIX;
MOBTOPHY CKYTIiCTb FPYAHOI KNiTku. MMposiBu cuMnToMiB
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30e6inbLLIOro NOCUIOBANMCS BHOMI Ta B PaHHIl paHKOBWIA

120 % yac i npobymKyBanu xsoporo. XapakTtepHoto 6yna gobosa

100 % 96 % Ta ce30HHa BapiabenbHICTb CUMMTOMIB.

52 % 80 % Y xsopux Ha XO3Iy 93,34 % Bunaakis GyB XpoHiy-

HWUI Kallerb i3 BUAINEHHSM MOKPOTUHHS, B YCIX XBOPUX
(ikcyBanu NOCTiHY 3aAuLLKy, WO nporpecye; y 73,3 %
BW3HAYMNN CKYTICTb TPYAHOI KNiTkW; ¥ 69,94 % navjeHTis
XO3J1 giarHoctyBanu y BiLi noHap 45 pokis (puc. 3). CTax
KyPiHHS CTAHOBVB y cepeHboMy 23,7 poKy, CepeaHin Tep-

80 %
60 %
40 %
20 %

0%

MpoBokytoyi CnapkoBa CXuUnbHiCTb MiH 3aXBODIOBAHHS — 8.7 DOK
akTopu CXWUMbHICTb [0 aneprivHnx A p i AP y
3aXBOPIOBAH Yci xBopi Ha XO3J1 Ha nepiof BUSBMEHHS 3aXBOPIOBaH-
HS Manunu TIOTIOH, @ 92,4 % i3 HUX NPOLOBXYBANM NanuTKH
Puc. 1. AHaMHECTWYHI AaHi NaLieHTiB i3 GpOHXianbHOK acTMok. nicnsi BCTAHOBMNEHHS ﬂiarHo:;y. KoHTakT i3 BMp06HMLMMM
6% 669 LUKIANMBOCTSIMW Marna rnonoBMHa XBOPHX.
70% [nga pocnigxeHHs nauiexTis i3 BA Bukopuctanm 2
0y . .
60 % metoauku BT, wo sigpisHanucs aosoto canbbytamony.
50 % .
? Cnouarky Bcix 50 xBopux Ha BA obcTexunu Ha 3BopoT-
40 % 34 % 34 % . .
309 HicTb BpoHxoo6eTpykLii 3 200 MKr canbbyTamony, NoTim,
20% K MpaBuno, Yepes 2 TxHi, — Ha 400 mMkr canbbyTamony. Y
10% XBOPWX OTPUMYBau iHhopmaLliiiHy 3rody Ha AOCTIMKEHHS
0% Ta YTOYHIOBANM CTEPMHICTb 0 canbbyTamory B aHaMHesi.
AeHHi npossu AeHHi npossu Hiuni nposien Hiuki nposien CripomeTpito BUKOHyBanu Ao iHransuii cansbytamony, a
piawe 2 enizogiB  vacTiwe 2 enizoais BiACYTHi 1 pa3 Ha 2 TWXHi . 15 45
Ha KaeHD Ha TKAEHS T2 piaue TaKOX KOXHi 15 XBUMMH NPOTATOM 45 XBUNMH.
OTprManu Taki pe3ynsTaTii: 3BOPOTHICTb Tpanmnsnacs B
Puc. 2. YacTora KriHiuHUX Nposiie y XBopyix Ha BA. ycix xBopux Ha BA nicnst 200 mkr canbbyTamony yxe yepes
15 xunuH, ane y 30 xeopux (60 %) BoHa Gyna noBHO
120 % o i R . .
93.4 % 100 % (12 % i GinbLue Bif nonepeaHLoi, >200 mn), y 20 xBopux —
4acTKOBOI (MeHLLe Hix 12 % abo 200 mn); yepes 30 XBUWH
733% 69,4% MOBHY 3BOPOTHICTb BIU3HAuNNK Y 46 i3 50 xsopux (92 %),

100 %
80 %
60 % yepes 45 xBUNuH BoHa cTaHoBuna 12 % i GinbLue (>200 mn)
0% Y BCiX MauieHTiB. FKLLO AOCATHYTO MOBHY 3BOPOTHICTb Yepes
0% 15 un 30 xBunKH, To gocnimkeHHs Yepes 30 un 45 xBunuH
oo He pobunn (puc. 4).
b

o Nporpecymea Cayricns Bi xaopu IMpu BUKOpUCTaHHI fo3n canbbytamony 400 MKr npu
Kauens 3apuuKa IPYAHOI KNITKW  Ha nepion nouaTky BT otpumanu pesynsratit: Yepes 15 XBUMMH NOBHa 3BO-
ﬁ;ﬁgi‘gf&:‘: poTHicTb Oyna B 47 (94 %) xBopux, Yepe3 30 XBunuH — Lue

y 3 xBopwx, TO6TO B ycix XBOpynx Ha BA (puc. 5).
lMopiBHsANbHa xapaktepuctuka BAT npw pisHUX go3ax

canbbyTamony HaBefeHa Ha puc. 6.

120 % Omxe, Ans oTpumanHs noautueHoro BAT y xBopux Ha
92% 100% BA moxHa BukopucToByBaTu canbbytamon y Aosi 200 Mk,

100 %
80 % arne noBTOpHe cnipomeTquHe LOCTiAKEHHS npoBoANTU
60 %
60 %
40 %
20 %
0%

Puc. 3. KniHiuHi nposisu B navienTis i3 XO3/1.

He paHiLLe Hix Yyeped 30 XBUMUH, NpU 10T0 HEMOBHIN 3BO-
POTHOCTI — MOBTOPUTY Yepesd 45 XBUMUH Big NPUAMaHHS
npenapary.

[Mpu xopoLwin ctepnHocTi 4o canbbytamony [osy Ans
BOT moxHa 36inbwnt fo 400 MK Y Takomy Bunagky

Yepes 15 xB Yepes 30 xs Yepes 45 xa nosutuBHWUA edekt Byae yepes 15 xB y 94 % Bunapkis,

yepes 30 xB — y BCix XBOPWX Ha BA.
Puc. 4. Edbextusricts BAT npu BukopuctaqHi 200 MKr canbBytamony y Xsopux Ha BA. Y xBopwx Ha BA canbbyTamon sk BT moxe 6yTu Brko-
102 pucTtanui y o3i i 200 mkr, i 400 MKr, ane TepMiH MOBTOPHOT
100 % cnipomeTpii noBrHeH 6yTu pizHUM: npn 200 MK — He paHilLe

100% Hix yepe3 30 xB, kpawe — 45 x8; npu 400 mkr — yepes

15 xB, Makcumym — 30 xB.

Mpu gocnimxenHi metogukn BAT y xBopux Ha XO3/
TaKOXX BUKOPMCTOBYBANM ABi 4031 canbbyTamony B Ti caMi
TepMiHW gocnimkeHHs, Wwo i npu BA (vepes 15, 30, 45 Ta
60 xBunuH).

Canbbytamon y no3i 200 mkr yepe3 15 xB He AaB
3BopoTHOCTI ¥ 16 (53,3%) XBOpUX, YacTKOBa 3BOPOTHICTb

Puc. 5. EdextusHicts BAT npu BukopuctanHi 400 mMkr canbbytamony y xsopux Ha BA. bynay 14 (46'7 %) xsopyx Ha XO3JT; yepes 30 xs uacT-
KoBY 3BOPOTHICTb oTpuMany Lwe B 10 ocib (33,3 %), ay 6

98 %

96 %
94 %

94 %
92 0/0 -
90 %

Yepes 15 xB Yepes 30 xB
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xBopux (20,0 %) 3BOPOTHICTb He 0TpManu abo BoHa byna
B Mexax 2—3 %; Tinbku Yepes 45 XB HEMOBHY 3BOPOTHICTb
oTpumanu we y 4 i3 6 nauieHTis (3aranom 93,24 %), y 2
XBOPWX, SIKi 3aNULIMAKCS, 3BOPOTHICTb BIACYTHS nicns 60
XBWITMH JOCTIIIKEHHS.

BOT y xBopux Ha XO3J1 npu posi cansbytamony
400 mkr yepe3 15 XBUMWH BUSIBMB HEMOBHY 3BOPOT-
HicTb ¥ 26 (86,6 %) Bunaakax, yepe3 30 XBUMMH — e
y 3 ocib (96,6 %), 4epes 45 xBUNMH — y BCIX NauieHTIB;
MOBHY 3BOPOTHICTb HE BU3HAYMIU B KOAHOTO XBOPOro
(puc. 7).

OTxe, Ans BU3Ha4eHHs edekTnBHOCTI BOT y xBOpUMX
Ha XO3/1 BukopucTaHHsa canbbytamony B [03i 200 mMKr
HefouinbHe, HeobxigHo BUkopucToByBaT 403y 400 Mkr,
MOBTOPHY CMiPOMETPIt0 BUKOHYBATU HE paHiLle HiX Yepe3
30 xBMnKMH nicns TecT-go3n npenapary.

06roBopeHHA

Y GinbLLOCTI KpaiH CBIiTY AN151 BUKOHAHHS TECTY Ha 3BOPOT-
HiCTb BPOHX00BCTPYKLT BUKOPUCTOBYHOTL CanbbyTtamon
y Ao3i 400 mkr, nosToptotoTh Yepes 15 xB (KniniyHa imy-
Honorisi. Anepronorisi. IHbekTonoris. Cneusunyck Ne 1
2016 «KomneHcauisi 6GpoHX006CTPYKTUBHOMO CUHAPOMY —
BaXXINMBWIA acnekT KOMMEKCHOI Tepanii 6poHxonereHeBoi
natonorii» https://kiai.com.ua/ua-issue-article-1309). Y
Aeskux kpaiHax (IHais, yactuHa lNiBoerHoi Asii Ta MNiBaeHHoi
Awmepuikn) BAT npoeogats Yepes 30 xB, Ao3a canbbyTamo-
ny — 200 mkr [8].

[oHenaBHa, 3rigHO 3 MPOTOKONOM BEAEHHS MyrnbMOo-
HomoriyHkx xBopux, ans BAT BukopucToByBanm canboy-
Tamon y Ao3i 200 MKT NpW NOBTOPHIN CRipOMETPIl Yepes
30 xBUMWH. Y NPaKTWYHil AiSNbHOCTI BU3HAYMNK, O A03a
200 mkr cynbbyTamony HaBiTb Yepesd 30 XBUMWH He 3aBXan
MOBHICTIO 3HiMana GpOHX00BCTPYKL0, L0 1 3yMOBUIIO
HeobxiaHiCTb JocnimxeHHs metoaukn BAT y xBopux i3
6poHx00BCTPYKLIEHD.

3a pesynsratamu, Ans OTpUMaHHs No3uTueHoro bAT
y XxBOpux Ha BA MoxHa BuKopucToByBaTH cansbytamon y
£03i 200 MKr, ane NOBTOPHE CMPOMETPUYHE AOCTIIKEHHS
NPOBOAMTY HE paHiLLe Hix Yepesd 30 XBUNWH; NpX HEMNOBHIl
3BOPOTHOCTI — NOBTOPUTY Yepe3 45 XBUMNMH Bif NPUIAMaHHS
npenapaty. MNpn XopoLwili CTepnHOCTI Ao canbbyTamony
fosy ana BAT moxHa nigeuwmT go 400 mkr, y Takomy
BUNaaKy No3vTMBHUIA edekT byge yepes 15 xB y 94 %
Bunazkis, yepes 30 xB — y Bcix xBopux Ha BA. OTxe, y
xBopux Ha BA canbbyTamon sik BT moxe 6yTn BuKopuc-
TaHun y gosi i 200 mkr, i 400 MKr, ane TepMiH NOBTOPHOI
cnipomeTpii Mae 6yt pisHum: npu 200 MKT — He paHille
Hix yepes 30 xB, kpawe — 45 x8; npn 400 Mkr — Yepes
15 xB, makcumym — 30 xB.

BucHoOBKH

1. Mpw BPOHX00BCTPYKTUBHOMY CUHAPOMI 3 IMOBIPHOHO
BA HeobxinHo BukopucToByBatu BT i3 canbbytamonom
y 003i 200 MK i3 MOBTOPHOI CMiPOMETPIEID HE paHiLLe Hix
yepes 30 XBUNKWH Micns TeCT-A03u Npenapary.

2. Mpw xopoLwiit cTepnHOCTI fo canbbytamony Ans
MPUCKOPEHHS N03nTUBHOTO ecpekTy BT MoxHa BUKOpHCTO-
ByBaTu 400 MKr canbbyTamony 3 MOBTOPHO CMipOMETPIEtD
yepes 15 xB.
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Puc. 6. MopiBHsinbHa xapaktepucTika BAT npy pisHux aosax canbbyTtamony.
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60 % 53,3 %
40 %
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Puc. 7. Edextusricts BAT y xsopux Ha XO3J1 npn 200 mkr i 400 mkr canbbytamony.

3. [ina andpepeHuinHoi giarHoctukm BA Ta XO3/1 cnig
BukopuctoByBaT BT i3 400 mkr cansbbyTamorny Ta nos-
TOPHOIO CripomeTpieto Yepes 30 XBUMMH.

4. loza canbbytamony 200 mkr npu BAT K kpuTtepin
edekTBHOCTI NikyBaHHs xBopnx Ha XO3J1 HegouinbHa.

MepcnekTnBM noganbLwKMX gocnimkeHb. MnaHyeTscsa
NPOJOBXKUTY JOCMIMKEHHS 3 BU3HAYEHHS €PEKTUBHOCTI
BT i3 pi3HumMm fo3amu canbOyTamony nNpy iHTEPMITYHOMIN
BA Ta nerkomy nepebiry XO3/1, Lo AacTb 3Mory po3LunpuTy
meToaunky BT Ha umux xBopux.
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Incentive spirometry as a way to prevent pulmonary atelectasis

development

T. S. Kuzmenko*, S. . Vorotyntsev

Zaporizhzhia State Medical University, Ukraine

The purpose. The purpose of this study was to evaluate the effectiveness of incentive spirometry (IS) as a method of atelectasis
prevention in patients with moderate or high risk of PPCs development after upper abdominal surgery.

Materials and methods. The study consisted of two stages. The first retrospective stage was to analyze the medical histories data
of 51 inpatients, who were included in the comparison group. The prospective part of the study included 39 patients of the study
group, who had sessions of the IS during the first 7 days of the postoperative period. Patients of both groups were operated on
the upper abdominal organs by open procedure, operation time was more than 2 hours, all patients had an ARISCAT score 226
points. Pulmonary atelectasis development was monitored in the groups in the first week of the postoperative period. The statistical
analysis of the data was performed using the Microsoft Excel 2013 and Statistica for Windows 6.0 programs. When comparing
the groups according to the clinical outcome, the relative risk (RR) and odds ratio (OR) were determined and then confidence
intervals (95 % Cl) were calculated. Statistical significance of the results was determined depending on the Cl values.

Results. During the first 7 days, 34 cases of pulmonary atelectasis (67 %) were recorded in the comparison group. In the study
group, 9 patients (23 %) were diagnosed with pulmonary atelectasis. The analysis of clinical results showed that when applying
incentive spirometry, there was a statistically significant decrease in the relative risk of atelectasis development within the first
week of the postoperative period (RR = 0.346, 95 % CI [0.189; 0.634], P = 0.0006). The odds ratio of atelectasis development in
the study group was statistically lower than in the group of retrospective study (OR = 0.150, 95 % CI [0.058, 0.386], P = 0.0001).

Conclusions. Incentive spirometry is an effective way to prevent pulmonary atelectasis in patients with a moderate or high
risk for developing postoperative pulmonary complications according to the ARISCAT scale after upper abdominal surgery.

CnoHykanbHa cnipomeTpia Ak cnoci6 3anobiraHHA po3BUTKY aTeAEKTa3iB AereHeBoi TKAHUHU

T. C. KysbmeHKo, C. |. BopoTHuUEB

Meta po60TH — OLiHUTY edeKTUBHICTb CoHykanbHoi cripomeTpii (CC) sk cnocoby 3anobiraHHs Po3BUTKY aTenekTasis nereHb
Yy NaLieHTiB i3 MOMIpHMM abo BUCOKAM PU3MKOM PO3BMTKY MicrisionepaLliiHmx nereHesnx ycknagHeHs (MITY) nicna onepaTtueHmX
BTPy4YaHb Ha BEPXHbOMY MOBEPCi YEPEBHOT MOPOKHUHN.

Marepianu Ta metogu. [locnimkeHHs cknaganocs 3 ABOX eTanis. [epLumi, peTpocnekTUBHWIA Tan, nonsras B aHaniai icTopii
xBopo6u 51 cTaLioHapHOro XBOpOro (rpyna nopiBHsHHS). Fpyna AocnimkeHHs — 39 navieHTiB NPOCNEKTUBHOT YaCTUHW AOCHIIKEHHS,
KM y nepLLi 7 AHIB nicnsionepaLiinHoro nepiogy npoeoaunm ceaxcy CC. MNauieHTv 060X rpyn npoonepoBaHi BigkpuTiM Cnocobom
Ha opraHax BepXHbOr0 NOBEPXY YEPEBHOI NOPOXXHUHY TPUBASICTIO NOHAZ, 2 roAMHN Ta Mank oLiHKy 3a wkanot ARISCAT 226 banie.
Y rpynax BigcTexyBanu po3BUTOK aTenekTasiB NiereHeBoi TKaHWHW B NePLUUN TKAEeHb nicnsonepadinHoro nepiogy. CtatuctniHe
onpavtoBaHHs BikoHanu 3a gonomoroto nporpam Microsoft Excel 2013 Ta Statistica for Windows 6.0. Mpu nopisHsiHHI rpyn 3a
KMiHIYHMM pe3ynbTaToM BU3HaYanu BigHOCHWI pu3uk (BP), BigHowweHHs wakcis (BLL), ans H1x po3paxoByBani foBipYi iHTEpBanm
(95 % [l). 3anexHo Bif 3Ha4eHb [l BU3Ha4anm CTaTuCTUYHY 3HaYyLLCTb pesynbraris.

Pesynitat. MpoTsarom nepLunx 7 gHiB y rpyni NOpiBHSHHS 3acbikcyBanu 34 Bunaaku atenektadyBaHHs nerexHb (67 %). Y rpyni gocni-
[PKEeHHs! aTenekTaay nereHeBoi TKaHUHW BUHWKNW Y 9 navieHTi (23 %). AHani3 KniHiYH1X pesynbTaTis nokasas, LU0 Npu 3aCTOCYBaHHi
CC BinbyBaeTbCA CTAaTUCTUYHO 3HAYYLLIE 3HVKEHHS BIGHOCHOTO PU3IKY PO3BITKY aTernekTasis y nepLUnii TaeHb nicrsonepaLyiiiHoro
nepiogy (BP = 0,346, 95 % [ [0,189; 0,634], p = 0,0006). BigHOLLEHHS LLaHCIB PO3BUTKY aTenekTasis y rpyni 4OCHMKEHHS CTaTUCTUYHO
3HaYyLLie HVKYe MOPIBHSIHO 3 rPYMOK0 PETPOCMEKTUBHOI YacTuHK gocnimkerHs (BLU = 0,150, 95 % [l [0,058; 0,386], p = 0,0001).

BucHoBku. CnoHykarnbHa cnipoMeTpisi € epeKTUBHUM CocoboM NpodinakTnk/ atenekTadyBaHHs NereHeBoi TkaH!HU y na-
LiEHTIB i3 MOMipHM 260 BUCOKMM PU3MKOM PO3BUTKY NiCsionepaLiiHX NereHeBux yeknaaHeHs 3a Lwkanot ARISCAT nicnst
onepaTyBHYX BTPyYaHb Ha BEPXHEOMY MOBEPCi YEPEBHOI MOPOXKHUHK.

MobyanTenbHas cnMpoMETPUA KaK cnocob npeaynpeXxAeHUs pa3BUTUA aTeAeKTa30B
AETOYHOM TKaHU

T. C. KysbmeHKo, C. 1. BopoTbiHueB

Llenb pa6otbl — oLeHNTb 3pdeKkTUBHOCTL NoByauTensHoN cnvpometpum (MC) kak cnocoba npesynpexaeHns pasBuTIs atenek-
Ta30B NErkMX y NaLUeHTOB C YMEPEHHBIM UMW BBICOKUM PUCKOM PasBUTISi MOCHEONEPALIMOHHbIX JTero4HbIX ocnoxHeHui (M10)
rnocne onepaTvBHbIX BMELLATENbCTB Ha BEPXHEM 3Taxe OPHOLLHON NomnocTu.

Marepuans! n MeToabl. ViccnegoBaHue cocTosno U3 Byx aTanos. [epBbii, PETPOCNEKTVUBHLIN 3Tar, 3akmiodancs B aHanmae
[aHHbIX UcTopuii BonesHn 51 cTaumoHapHoro 6omnbHOro (rpynna cpaBHeHwus). [pynny nccnegoBaHus coctaBumv 39 nauneHToB
NPOCMNEKTUBHOMN YacTu UCCIIEA0BaHMS, KOTOPLIM B NepBble 7 AHEi NocreonepaLyoHHOro nepuoaa npooavnm ceacsl IC. Mauu-
€HTbI 06euX rpynn NPoonepyUpOBaHbI OTKPbLITLIM CMOCOBOM Ha OpraHax BEPXHETO 3Taxa GPIOLLHON MONOCTU NPOAOIKMTENBHOCTLIO
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6oree 2 4acoB 1 MMenu oueHky no wkane ARISCAT 226 6annos. B uccnegyembix rpynnax oTCrexusany passutue atenekTa-
30B NIEroYHOV TKaHW B NEpBYKO HEAEN0 NocneonepaLuyoHHoro nepuoga. Ctatuctudeckyo 06paboTky NPOBOAMIM C MOMOLLBH
nporpamm Microsoft Excel 2013 u Statistica for Windows 6.0. Mpu cpaBHeHWM rpynn no KNMHUYECKUM pe3ynbTatam onpeaensnm
oTHocuTenbHbIN puck (OP), oTHowweHme wancos (OLU), Ans KOTopbIX paccuMTbiBany JoBepuTenbHble HTepBansl (95 % OW). B
3aBUCKMMOCTY OT 3HaueHuit [IV onpegensny CTaTUcTUYECKYH 3HAYMMOCTb MOMYYEHHbIX PE3yNbTaToB.

Pesynktathl. B TeueHve nepBbix 7 fHeN B rpynne cpaBHeHMs 3advkenpoBanu 34 criyyas atenektasupoBanns nerkux (67 %). B
rpynne uccnenoBaHms atenekTasbl NEro4HoN TkaHM passunmch y 9 naumeHToB (23 %). AHanmM3 KNMHUYECKIX Pe3ynbTaToB nokasar,
470 NpY NpMeHeHnn CC 0TMEYaIoT CTaTUCTUYECKM 3HAUUMOE CHIKEHE PUCKa Pa3BUTIS aTeneKkTasos B NepByto Heaento nocne-
onepaumorHoro neproaa (OP = 0,346, 95 % 11 [0,189; 0,634], p = 0,0006). OTHOLLEHWE LUaHCOB Pa3BUTIS aTenekTasos B rpynne
ICCNEAO0BaHNs CTAaTUCTUYECKM 3HAYMMO HIKE MO CPABHEHMIO C IPYNNoii PETPOCNEeKTUBHOM YacTu uccnegosanns (OLL = 0,150,
95 % M [0,058; 0,386], p = 0,0001).

Bbiogpbl. MobyautensHas cnupomeTpust — 3 eKTUBHBIN CNocod NpoUNakTH KA aTenekTasMpoBaHNs IErOYHON TKaHW Yy
NauneHTOB C YyMePEHHbIM 1IN BbICOKM PUCKOM Pa3BUTUS NOCHEONepaLMOHHbIX NIEroqHbIX 0CroxHeHu no wkane ARISCAT
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nocrie onepaTtuBHbIX BMELLATENbCTB Ha BEPXHEM 3TaXe 6pl0LIJHOl7I nonocTn.

The number of postoperative pulmonary complications
(PPCs) in abdominal surgery ranges from 17 to 88 % [1]
and it leads to an increase in morbidity and mortality, length
of hospital stay as well as related material costs [2,3]. Upper
abdominal surgical procedures are associated with a higher
risk of PPCs development [4,5].

A basic postoperative complication is a lack of lung
inflation which results from a change in breathing to a
shallow, monotonous pattern without periodic sighs and
temporary diaphragmatic dysfunction, caused by prolonged
recumbent position, and impaired mucociliary clearance,
along with the decreased cough effectiveness secondary
to pain that increases the risks associated with retained
pulmonary secretions [6]. These factors lead to a violation
of effective breathing and reduced tidal volume (TV), which
in turn reduces the pulmonary compliance and depletes
the surface-active substances, resulting in pulmonary
atelectasis occurrence. Atelectasis is the most common
pulmonary complication that can lead to the development
of pneumonia in the absence of appropriate measures [7].

Chest physical therapy plays an important role in
the prevention and management of postoperative pulmo-
nary complications. It includes deep breathing exercises,
mobilization, postural drainage, percussion and vibration
or shaking which were developed to improve bronchi-
al drainage as well as the employment of mechanical
breathing devices such as the incentive spirometer [8].
Incentive spirometry (IS) is a lung expansion technique,
which stimulates maximum inspiratory effort with the aim of
the most complete filling of the alveoli with air providing a
slow maximal inspiration. However, there are contradictory
data on the use of IS effectiveness for PPCs prevention in
patients after upper abdominal surgery [9-15].

The purpose

The purpose of this study was to evaluate the effectiveness
of incentive spirometry (IS) as a method of atelectasis
prevention in patients with moderate or high risk of PPCs
development after upper abdominal surgery.

Materials and methods

The study consisted of two stages, namely the retrospective
and prospective. Prior to the beginning of the prospective
study, all patients signed an informed consent. Inclusion
criteria were: age older than 18 years, risk assessment

of PPCs development on the ARISCAT scale 226, upper
abdominal surgical procedures, duration of which was
more than 2 hours. Exclusion criteria were: age <18 years,
pregnancy, ASA IV-V, hemodynamic instability (cardiac
index <2.5 I/min/m?, and/or need for inotropic maintenance),
intracranial lesions or brain tumors, history of mechanical
ventilation in the last two weeks, history of pulmonary
surgery, lung disease of any etiology, patient's refusal to
participate in the study, acute respiratory failure occurrence
in the first 7 days of the postoperative period. The retrospec-
tive part of the study was to analyze the medical histories
data of 51 inpatients who underwent open upper abdominal
surgery for abdominal pathology. The prospective part of
the study included 42 patients who underwent similar sur-
gical procedures, 3 patients were excluded from the study.
Patients of the retrospective part of the study were included
in the comparison group, and patients of the prospective
part were assigned to the study group.

In both groups, the following indices were evaluated:
demographic data, height, weight, ideal body weight (IBW),
body mass index (BMI), concomitant pathology, ASA class,
ARISCAT score, operative duration, duration of mechanical
ventilation (MV).

In the study group, IS sessions began 2 days prior
to surgery with the Coach 2 incentive spirometer (Smiths
Medical International, UK) and continued immediately
after being transferred to a ward on the first postoperative
day. The incentive spirometer consists of two cylinders,
flexible tube with a mouthpiece. A large cylinder is
marked with a graduated scale in “ml” and contains a
float that rises on the inspiration and shows its volume.
On the large cylinder there is an indicator which can be
adjusted by a clinician to mark a patient’s inspiratory
target. The volume of proper inspiratory capacity of
the lungs (LIC) was determined by the nomogram. The
scale of the smaller cylinder is graduated and displays
the inspiratory flow rate. Patients inhaled at such rate
when the float remained in the middle position. Exercises
were performed in a sitting or semi-sitting position, the in-
centive spirometer was located in front of a patient. The
patient inhaled deeply and slowly through a mouthpiece
of the spirometer. After achieving the maximum volume
the patient held this volume constant for 3-6 seconds,
and then breathe out normally to the atmosphere. IS ses-
sions were conducted for 10 minutes every 2 hours, from
10:00 to 20:00. On the first postoperative day, the initial
inspiratory capacity was determined before proceeding
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with the training using the incentive spirometer. IS training

lasted for a week after surgical intervention. Plot of means and conf. intervals (95.00 %)

Pulmonary atelectasis occurrence during the first 7 3500
days of the postoperative period was determined at the end 3000
of the study. The presence of atelectasis was revealed by 2500
a clinical sign, such as a decrease in SpO, <96 % when L:>
breathing room air for 5 minutes as well as by ultrasound 5 2000
and radiological signs. g 1500
The statistical analysis of the data was performed using - 1000
the Microsoft Excel 2013 and Statistica for Windows 6.0 500
programs. The hypothesis for the normality of quantitative
indices distribution was analyzed using the Shapiro-Wilk 0 ) )
o e e . N Days of postoperative period
criterion. The quantitative indices with normal distribution mday1 mday? mday3 mday4 mday5 mday6 mday?

were represented by the mean and standard error (M £ m)
or the median and interquartile range (Me [Q,;, Q,]), and
as absolute numbers for qualitative indices not normally
distributed. The Mann—-Whitney’s U-criterion was used as 120

a method of nonparametric statistics to compare the quan- P =0.0415

titative data. When comparing the groups according to 100
the clinical outcome, the relative risk (RR) and odds ratio 80
(OR) were determined and then confidence intervals (95 % 60
Cl) were calculated. Statistical significance of the results

was determined depending on the Cl values. If the Cl was 40
in the right side of the one (all values of Cl greater than 1), 20
then RR or the chance of pulmonary atelectasis developing

in the first 7 days of the postoperative period was considered 0

comparison group study group

Fig. 1. Dynamics of LIC in the postoperative period.

Percent

statistically significantly increased in the study group rela-
tive to the comparison group and, accordingly, conversely,
left-sided Cl corresponded to lower statistical significance. If
Clfor RR and OR included 1, it was considered that the dif-
ferences between groups were statistically insignificant. AP
value <0.05 was considered statistically significant.

W atelectasis are absent (%) @ atelectasis are present (%)

Fig. 2. Comparison of atelectasis incidence in the groups.

Table 1. Characteristics of patients, M + m or Me [Q,; Q,]

Comparison Group Study group
(n=51) (n=39)

Results

The characteristics of demographic and clinical data are

Age, years 61[43; 69] 63.912,36 0.076

presented in Table 1. There were differences between S 24127 2118 0.385
data of both groups patients in all indicators (P > 0.05), Height, cm 173 [165; 178] 169.95 + 1.24 0333
that confirmed our hypothesis for representativeness of Weight, kg 77.88 +2.91 7523+ 1.68 0.952
the compared groups. IBW, kg 66.05 [57.02; 73.30] 62.98 £ 1.45 0.582
Patients in both groups underwent various open BMI, kg 26.43 +0.93 2711+ 051 0.128
surgical interventions on the upper abdominal organs for ARISCAT, score 40.13 + 1.1 40.38+2.38 0.088
abdominal pathology, which general characteristics are ASA /I, n 8/21/22 3/18/18 0.345
given in Table 2. The differences between groups are Duration of operation, min 144.61+5.96 128.46 £ 6.71 0.061
statistically insignificant. Duration of MV, min 37578 + 90.66 302.69 + 78.37 0.058

The dynamics of LIC level in the study group in the first
postoperative week is shown in Fig. 1. On the 7th day after
surgery, the level of LIC was higher than the baseline by
37 % and reached the appropriate level in 34 patients (87 %).

During the first 7 days, 34 cases of pulmonary atele-

Table 2. Characteristics of surgical interventions, n (%)

Types of surgical interventions Comparison group | Study group
(n=51) (n=39)

ctasis (67 %) were recorded in the comparison group. In Operative intervention on the liver and bile ducts 19 (37 %) 14 (36 %)
the study group, 9 patients (23 %) were diagnosed with Operative intervention on the stomach and duodenum 21 (41 %) 15 (38 %)
pulmonary atelectasis (Fig. 2). Operative intervention on the small intestine 11 (22 %) 10 (27 %)

The comparison of clinical results showed that when
applying incentive spirometry, there was a statistically
significant decrease in the relative risk of atelectasis
development in the first week of the postoperative pe-

Discussion

In our work, the effectiveness of incentive spirometry as a

riod (RR = 0.346, 95 % CI [0.189; 0.634], P = 0.0006).
OR =0.150, 95 % CI[0.058; 0.386], P = 0.0001, Cl was to
the left of 1, indicating that the chance of atelectasis devel-
opment was statistically significantly lower in the study group
as compared to the retrospective part group.

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

way of pulmonary atelectasis prevention has been proved.
These data coincide with the results of Berman et al.
(2012) [9], which show that breathing exercises aimed at
maximizing the inhalation efforts during IS are most useful
for the prevention of respiratory complications such as

ISSN 2306-4145  http://zmj.zsmu.edu.ua 201



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

Ole r’MMHaAbHblEe UCCAEAOBAHNA

atelectasis and pneumonia. Westwood et al. (2007) [10]
found a decrease in respiratory complications after major
abdominal surgery in patients using incentive spirometers
and confirmed that the IS helps reduce the length of stay in
a hospital. They also acknowledged that maximizing inha-
lation efforts during IS plays an important role in preventing
atelectasis and their complications. In Pelus and Kaplan’s
study (2006) [11], it was emphasized that IS is an effective
strategy to reduce the risk of pulmonary complications for
patients after open surgical interventions in abdominal
surgery. In addition, incentive spirometers are easy to use
and there is the possibility of using it independently after
the previous training as well as a visual feedback that allows
a patient to record obtained LIC indicators yourself. Howe-
ver, there is another opinion on the effectiveness of the IS,
as Pantel H. et al. (2017) [12] did not reveal any influence
of the IS on the postoperative pulmonary complications
development in patients after bariatric surgery, therefore
its use is not recommended for this category of patients.
Paulo do Nascimento Junior et al. (2014) [13] reviewed
the data from 12 studies published before August 2013 and
concluded that there was low quality evidence regarding
the lack of effectiveness of incentive spirometry for preven-
tion of postoperative pulmonary complications in patients
after upper abdominal surgery. This review emphasized
the urgent need to conduct well-designed trials in this field.

Conclusions

Incentive spirometry is an effective way to prevent
pulmonary atelectasis in patients with a moderate or high
risk for developing postoperative pulmonary complications
according to the ARISCAT scale after upper abdominal
surgery.

Prospects for further research. Patients with a
moderate and high risk of PPCs development require
particular attention; therefore it is necessary to develop a
complex perioperative respiratory support for this category
of patients taking into account specific features of pulmonary
tissue mechanical properties of each patient. This direction
is promising in modern respiratory medicine and needs
further research.
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Diagnostic value of cystatin C in patients with drug-resistant
pulmonary tuberculosis receiving palliative care
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To date there are no data on the study of heart failure early diagnostic criteria in patients with pulmonary drug-resistant tuberculosis ~ Key words:
(DRTB) available in the literature. drug-resistant
tuberculosis,
palliative care,
cystatin C.

The purpose of the work is to determine the level of serum cystatin C in patients with pulmonary DRTB receiving palliative care
and to establish the diagnostic value of this indicator in the early diagnosis of heart failure.

Materials and methods. Patients of the main group received palliative care were divided into 2 groups depending on the body

mass index (BMI): the main group 1 consisted of 26 patients with BMI <18.1 kg/m?, the main group 2 was composed of 26 patients Zaporozhye

with BMI >18.1 kg/m?. The control group included 29 patients who received antimycobacterial therapy by category 4 according  egical journal

to the drug resistance profile. The level of serum cystatin C was measured by an enzyme-linked immunosorbent assay (ELISA)  2019; 21 (2), 203-206
using the kit “Human Cystatin C ELISA BioVendor Research and Diagnostic Products” (ng/ml; Czech Republic). The serum level DOL

of TNF-a was studied by ELISAin a reader Sirio S using the kit “Bender MedSystems GmbH" (Austria), (pkg/ml). The results of 1 1473953161210,
the study were processed on a personal computer using statistical software package Statistica, version 13 (Copyright 1984-2018  2019.2.161488
TIBCO Software Inc. All Rights reserved. License No. JPZ8041382130ARCN10-J). *Email

Results. In patients with pulmonary DRTB receiving antimycobacterial therapy, the level of cystatin C exceeds the upper limit  raxnatovskaya@
of the normal reference values, and in palliative care DRTB patients with BMI >18.1 kg/m? it is 10,4 % higher than in pulmonary ~ gmail.com
DRTB patients receiving antimycobacterial therapy. At the same time, in patients with pulmonary DRTB receiving antimycobacterial

therapy, an increase in serum cystatin C level is significantly associated with a decrease in serum TNFa levels and an increase

in BMI. In palliative care patients with DRTB and BMI >18.1 kg/m?, an increase in serum cystatin C levels significantly depends

directly on a decrease in serum TNFa. And in palliative care patients with pulmonary DRTB and BMI <18.1 kg/m?, a decrease in

cystatin C level significantly depends directly on a decrease in BMI and inversely depends on an increase in serum TNFa level,

which leads to a significant decrease in the overall quality of life score and heart failure progression.

Conclusions. In palliative care patients with DRTB and BMI >18.1 kg/m?, increased level of cystatin C can serve as an early
marker of heart failure development. In palliative care patients with DRTB and BMI <18.1 kg/m?, low level of cystatin C can
serve as a marker of secondary cardiovascular disease development and heart failure progression.

AiarHoCcTMUHa LiHHiCTb uUcTaTUHY C Y XBOPUX Ha XiMiOpe3UCTEHTHUI TY6EepPKyAbO3 AereHb, Kntouosi crosa:

. . . . XiMiOPE3UCTEHTHUI
AKI nepeGyBaIOTb Ha NaAlaTUBHOMY AIKYBaHHI TY6EpKyAO3

AEreHb, NaniaTMBHe
NiKyBaHHS,

Y [OCTynHii dhaxoBiit NitepaTypi BiACYTHI AaHi OO BUBYEHHS B NaniaTUBHIX XBOPUX HA XIMIOPE3UCTEHTHNIA TyGepkynbos (XPTB)  umcTtatix C.
nereHb NOKa3HUKIB PaHHLOI AiarHOCTUKI PO3BUTKY CepLIEBOT HEAOCTATHOCTI.

0. M. PasHaTtoBcbKa, I. B. Xyaakos

. . . . . 3anopisbkui
MeTa po6oTu — B13HauMTL piBeHb UncTatuHy C y cupoBartLi kpoi XBopux Ha XPTB nereHb, siki nepebyBatoTh Ha naniaTuBHOMY MEAHUHH

nikyBaHHi, Ta BCTAHOBWTMW AOTO AjarHOCTUYHY LIHHICTb Y paHHiii AiarHOCTWLi CepLeBOi HeOCTaTHOCTI. XypHan. - 2019. -

. P . . . . . . T. 21, Ne 2(113). -
MaTepIaﬂVI Ta MeToau. rlaLlIGHTIB OCHOBHOI rpynun, skl nepe6yBal0Tb Ha naniatTMBHOMY NiKyBaHHI, NOOINUAU Ha 2 rpynu 3anexHo C.203-206

B iHoekcy macy Tina (IMT): ocHoBHa rpyna 1 — 26 xBopux 3 IMT <18,1 kr/m?, ocHoBHa rpyna 2 — 26 xsopux 3 IMT >18,1 kr/m2. Y
rpyny NOPiBHAHHS YBIALWNM 29 NauieHTiB, siki OTPUMYHOTL aHTUMIKODaKTepianbHy Tepanito 3a kateropieto 4 BignosigHo 4o Npodinto
MeOMKaMEHTO3HOI pe3nCTEHTHOCTI. [locnimkeHHs piBHA umcTatuHy C y cMpoBaTLi KpoBi NPOBOAMAM METOAOM TBEPAO(A3HOMO
iMyHOhEpPMEHTHOTO aHanidy Ha npunagi imyHodepmeHTHUI pigep Sirio S, 3acTocosytoun Habip «Human Cystatin C ELISA
BioVendor Research and Diagnostic Products» (Czech Republic), (Hr/mn). Pesynstati gocnimkeHHs onpawtoBani Ha nepco-
HanbHOMY KOMM't0Tepi, BUKOPUCTOBYHOUM CTAaTUCTUYHIA MakeT NilieHsiiHoi nporpamu Statistica, Bepcist 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved. Iliuensia Ne JPZ8041382130ARCN10-J).

Pesynsratu. Y xBopux Ha XPTB nereHb, ki oTpUMyloTb aHTUMikobakTepianbHy Tepaniio, piBeHb uuctatuHy C nepesuLlye
BEPXHIO MEXy pedpepeHTHNX 3HaYeHb MokasHuKka y HopMi, a B naniatuBHUX xBopux Ha XPTB 3 IMT >18,1 kr/m? BiH Ha 10,4 %
BULLWIA, HiX Y xBOpWX Ha XPTB nereHb, siki OTpUMYOTb aHTUMikobakTepianbHy Tepanito. Y xsopux Ha XPTB nereHb, siki 0T-
pUMYIOTb aHTUMIKobaKTepianbHy Tepanito, NABULLIEHHS piBHSA uucTaTuHy C y cupoBaTLi KPOBI BipOrigHO MPsIMO NOB's3aHe 3i
3HKeHHsIM piBHs TNFa 'y ciposaTtLi kpoBi Ta 3pocTanHsm IMT. Y naniatueHux xeopux Ha XPTB 3 IMT >18,1 kr/M? nigBuLLeHHs!
piBHsA umuctatuHy C y cupoBaTLi KpoBi BiporigHO NPSIMO 3anexuTb Big 3HWKeHHs piBHs TNFa y cupoBaTtLi KpoBi. Y naniatvBHuX
xBopyx Ha XPTB nerenb 3 IMT <18,1 kr/M? 3HWKeHHs! piBHs LcTaTuHy C BiporigHO NpsiMO 3anexuTb Bif 3HWKeHHs IMT, 3BopoT-
HO — Bif 3pocTaHHs piBHst TNFa 'y cupoBaTLi KpoBi, LLO BipOriAHO NPSIMO NPU3BOAUTL A0 3HWKEHHS 3ararnbHOro NoKasHuKa AKOCTI
KUTTS.
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BucHoBku. Y xBopux Ha XPTB nereHb 3 IMT >18,1 kr/m?, siki nepebyBatoTh Ha naniaTMBHOMY NikyBaHHi, NABULLEHWI piBEHb
umnctatuHy C moxe ByTW paHHIM MapkepoM po3BUTKY CepLieBoi HegocTaTHocTi. Y xBopux Ha XPTB nereHb 3 IMT <18,1 kr/
M2, siki nepebyBatoTb Ha nasniaTBHOMY NikyBaHHi, HU3bKWIA piBeHb LmcTaTHy C Moxe ByTn Mapkepom PO3BUTKY BTOPUHHOI
CepLEeBO-CyAMHHOI NaTomnorii Ta NPorpecyBaHHs CepLeBOi HeJOCTATHOCTI.

AunarHocTMueckas LEeHHOCTb LucTaTHa C y 60AbHbIX XUMHUOPE3UCTEHTHDbIM Ty6epKy/\e30M
AErkKux, KoTopbleé HaxoAATCA Ha NaAAMAaTUBHOM AeYeHUU

E. H. PasHatoBckas, I. B. XyaskoB

B noctynHoit Hay4YHol nuTepaType OTCYTCTBYHOT AaHHbIE MO U3YUYEHMIO Y NANnMaTUBHLIX GOMbHBLIX XMMUOPE3UCTEHTHLIM TY6EP-
kyne3om (XPTB) nerkvx nokasatenemn paHHen AnarHOCTUKY CepAeYHON HeLOCTaTOYHOCTMU.

Llenb pa6otbl — onpenenuTb ypoBeHb LmctatuHa C B CbIBOPOTKe KpoBW Y 6onbHbIx XPTB nerkux, Kotopble HaxogsTcs Ha
nannuaTBHOM fEYEHNN, U YCTAHOBUTb €r0 ANarHOCTUYECKYHO LIEHHOCTb B paHHeN A1arHOCTUKe CepAeqHON HeQOCTaTOYHOCTH.

Marepuans! u MmeToabl. [auneHTbl OCHOBHOW rpynMbl, HAXOAALMECS HA NannMaTUBHOM NeYeHUn, pasaeneHbl Ha 2 rpynnbl B
3aBUCKMMOCTY OT MHAekca Macehl Tena (MMT): ocHoBHyto rpyniny 1 coctaBunm 26 6onbHbIx ¢ MT <18,1 kr/M2, 0oCHOBHYtO rpynny
2 — 26 60nbHbIX ¢ UMT >18,1 kr/M2. B rpynny cpaBHEHWS BOLLMM 29 NaLMEHTOB, KOTOPbIE MOMyYatoT aHTUMKUKOOaKTepuarbHyH
Tepanuio no Kateropiu 4 B COOTBETCTBUN C NPOcMnem MeankaMeHTO3HOM Pe3nCTEHTHOCTU. MccneqoBaHne ypoBHS LcTaTuHa
C B CbIBOPOTKE KPOBM NPOBOANIN METOAOM TBEPAOPA3HOMO MMMYHOEPMEHTHOO aHanu3a Ha npubope MMMYHOMEPMEHTHBI
puaep Sirio S ¢ npmeHeHnem Habopa «Human Cystatin C ELISA BioVendor Research and Diagnostic Products» (Czech Republic),
(Hr/mn). Pesynerathl uccnegoBaHus obpabotaHbl Ha NePCoOHanbHOM KOMMLIOTEPE C UCMOMNb30BaHUEM CTATUCTUYECKOTO NakeTa
nuueH3noHHon nporpammbl Statistica, Bepcus 13 (Copyright 1984-2018 TIBCO Software Inc. All rights reserved. Jluuenaus Ne
JPZ8041382130ARCN10-J).

Pesynktartbl. Y 6onbHbIX XPTB nerkux, KOTopble NonyyaioT aHTUMmkobakTepuarnbHyo Tepaniio, ypoBeHb uyuctatHa C npeBbl-
LIaeT BEPXHIOK rpaHuLly pedhepeHTHbIX 3Ha4eHuli NokasaTens B HOpMe, a y nannmatueHbix 6onbHeix XPTB ¢ UMT >18,1 kr/m?
OH Ha 10,4 % BbiwLe, YeM y 6onbHbIX XPTB nerkux, KoTopble nonyyatoT aHTUMukoBakTepuanbHyto Tepanuio. [Npu aToM y 6ombHbIX
XPTB nerkux, KoTopble NOMy4arT aHTUMKUKOOaKTepuarnbHy0 Tepanuio, MoBbILLEHe YPOBHS LmcTatHa C B CbIBOPOTKE KPOBM
[0CTOBEPHO NPSIMO CBS3aHO CO CHUKEHWEM YpoBHS TNFa B CIBOpOTKe KpoBw 1 noBbileHnem VIMT. Y nannmaTueHbix 60MbHbIX
XPTB ¢ UMT >18,1 kr/M?noBbILLEHME YPOBHSI LcTaTHa C B CbIBOPOTKE KPOBM JOCTOBEPHO NPSIMO 3aBUCUT OT CHIXKEHUS YPOBHS!
TNFa B cbiBopoTke KpoBu. Y nannuatuHbix 6omnbHbIX XPTE nerkux ¢ UMT <18,1 kr/M? cHibkeHue ypoBHS LmcTatuHa C gocto-
BEPHO MPSIMO 3aBUCUT OT CHIKeHust IMT, 06paTHO — oT noBbILLeHNst ypoBHS TNFO B CHIBOPOTKE KPOBM, YTO JOCTOBEPHO NPSIMO
MPUBOAMT K CHIXXEHO 06LLero nokasarens KaqecTsa XU3HU.

BbiBogbl. Y 60nbHbIx XPTB nerkvx ¢ IMT >18,1 kr/M2, KoTOpble HaXOAATCS Ha NaninaTMBHOM NIEYEHUN, MOBbILLEHHbIN YPOBEHD
upcTatiHa C MOXET ObITb paHHIM MapKepoM PasBuTUs CEpAeYHON HEAOCTATOMHOCTM. Y BonbHbIX XPTB nerkux ¢ IMT <18,1 kr/v?,
KOTOpbIE HAXOAATCA Ha NannMaTMBHOM NIEHEHUM, HU3KWIA YPOBEHDb LcTaTHa C MOXET BbITb MapkepoM pa3suUTS BTOPUYHON
CepaeqHO-CoCYANCTO NaToNormn 1 NPOrpeccMpoBaHNs CepaeqHoON HEAOCTAaTOMHOCTY.

In many countries of the world, there is palliative and hos-
pice care for palliative patients and their family members,
which ensure an adequate quality of life (QoL), including
palliative care patients with tuberculosis [1]. Nowadays in
Ukraine, patients with drug-resistant pulmonary tuberculosis
(DRTB) in need of palliative treatment are not provided with

The purpose

The purpose of the work is to determine the level of
serum cystatin C in patients with pulmonary DRTB re-
ceiving palliative care and to establish the diagnostic
value of this indicator in the early diagnosis of heart

the necessary palliative care. Also in Ukraine, there is a lack
of regulatory documents demonstrating the management
tactics of such patients.

It has been established that one of the causes of
death in patients with pulmonary DRTB is heart failure with
underlying cachexia [2]. In the available literature, there
are no data on the study of indicators for early diagnosis
of heart failure in patients with pulmonary DRTB receiving
palliative treatment.

Currently, studies of serum cystatin C as an early
marker of heart failure and data on the progression of
this indicator in chronic course of the disease are being
conducted [3-7].

Thus, diagnostic value of serum cystatin C determina-
tion in patients with pulmonary DRTB receiving palliative
treatment would allow for timely diagnosis of heart failure,
provide an opportunity to prescribe adequate pathogenetic
therapy, thereby slowing the progression of heart failure
and improving the quality of life and life expectancy in
these patients.

failure.

Materials and methods

Atotal of 81 patients with pulmonary DRTB were examined
in the Zaporizhzhia Regional Hospital and the Specialized
Tuberculosis Hospital at the Sofiyevska Penitentiary Colony
(Ne 55) of the Ministry of Justice of Ukraine in the Zapori-
zhzhia Region. All patients (100 %) were male.
Considering the data we obtained [8], the patients of
the main group (52 patients) received palliative treatment
were divided into 2 groups depending on the body mass
index (BMI). The main group 1 consisted of 26 patients
with BMI £18.1 kg/m? (the mean age was 38.3 £ 2.3 years),
the main group 2 was composed of 26 patients with BMI
>18.1 kg/m? (mean age 40.5 + 2.8 years). The control group
included 29 patients who received anti-mycobacterial ther-
apy (AMBT) by category 4 according to the drug resistance
profile in compliance with the Unified Clinical Protocol of
Medical Care “Tuberculosis” (the Order of the Ministry of
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Health of Ukraine Ne 620 of 04.09.2014) [9], the mean age
was 41.3 + 1.8 years.

The level of serum cystatin C was measured by an
enzyme-linked immunosorbent assay (ELISA) using the kit
“Human Cystatin C ELISA BioVendor Research and Diag-
nostic Products” (ng/ml; Czech Republic). The serum level
of TNF-a was studied by ELISA in a reader Sirio S using
the kit “Bender MedSystems GmbH” (Austria), (pkg/ml).

The quality of life (QoL) was assessed using the MOS
SF-36 questionnaire (St. Petersburg, RF, 1998). The QoL
assessment was based on a summary total (ST) QoL indi-
cator, which included all scales (1-8) of the questionnaire
(relative units, rel. un.).

To calculate the body mass index (BMI), a New Body
Mass Index (New BMI) calculator (kg/m?) was used.

Renal function was not impaired in all patients enrolled
in this study. The glomerular filtration rate (GFR) was within
the normal range.

All patients signed an informed written consent to take
part in the study.

The study results were processed on a personal
computer using the statistical package of the licensed
program Statistica, version 13 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved. License No.
JPZ8041382130ARCN10-J). The Shapiro-Wilk test was
used for normal-distributed quantitative data. Descriptive
statistics including median and interquartile range — Me
[Q25; Q75] were calculated to express the variables,
which were not normally distributed. Differences between
values were compared using Mann-Whitney test. All tests
were bilateral and the chosen statistically significant level
was P < 0.05. Correlation analysis was performed using
the Pearson correlation coefficient (r).

Results

The reference values for cystatin C according to the manu-
facturer’s protocol were in the range of 570-1790 ng/m.
We found that the serum level of cystatin C on admission to
the hospital was 1272.6 (809.9; 1497.1) ng/ml in patients of
the main group 1 which was significantly 1.6 times (P <0.05)
lower than in the main group 2 — 2100.4 (1741.9; 2678.4)
ng/ml and 1.4 times than in the control group — 1880.5
(1658.9; 2364.3) ng/ml (Fig. 1). There was no significant
difference in cystatin C levels between the main group 2
and the control group.

At the same time, serum TNFa levels were found to
be 7.7 times higher in patients of the main group 1 620
(290; 985) pkg/ml in comparison with the control group
and the main group 2 80 (60, 120) pkg/ml and 80 (45; 80)
pkg/ml, respectively (P < 0.05), indicating a high activity of
the specific inflammatory process in these patients.

The BMI level in patients in the main group 1 was 1.2
times lower 16.8 (16.0; 17.2) kg/m? than that in the control
and in the main group 2 — 20.8 (18.9; 23.0) kg/m? and 21.2
(19.8; 22.0) kg/m?, respectively (P < 0.05), demonstrating
the prevalence of underweight patients which is an unfavor-
able factor associated with cachexia progression.

The ST QoL of patients in the main group 1 was 1.6
times lower 40.4 (37.2; 48.8) rel. un. than that in the control
group 66.9 (51.3; 72.1) rel. un. and 1,4 times than that in
the main group 2 58.1 (49.8; 66.8) rel. un. (P < 0.05). At
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*: significant differences between the control group and the main group 1
(P < 0.05); e: significant differences between the control group and the main
group 2 (P < 0.05); #: significant differences between the main groups (P < 0.05).

the same time, the ST QoL in the main group 2 patients
was 1.2 times lower 58.1 (49.8; 66.8) rel. un. than that in
the control group 66.9 (51.3; 72.1) rel. un. (P < 0.05).

Evaluating the correlation between cystatin C and
TNFa, BMI and ST QoL, it was found that in patients of
the main group 1, a decrease in the serum level of cystatin
C significantly depended directly on a decrease in the BMI
(r=0.75;P=0.001) and inversely depended on an increas-
es in the serum TNFa level (r = -0.98; P = 0.001), which
significantly directly declined the ST QoL (r=10,53; P=0,01).

In the main group 2 patients, an increase in the serum
level of cystatin C significantly correlated with a decrease
in the serum TNFa (r = 0.61; P = 0.001).

In the control group, there was a weak inverse correla-
tion between an increase in the serum cystatin C level and
adecrease in the serum TNFa level (r=0.36; P = 0.05) and
a direct correlation between increase in the cystatin C level
and BMI (r = 0.65; P = 0.01).

Discussion

According to literature [3-7], elevated serum levels of
cystatin C are associated with a high risk of cardiovascular
diseases resulting in cardiac insufficiency development.
V. V. Velkov (2011) [4] noted that the serum level of cysta-
tin C significantly depends directly on an increase in BMI
and patient’s age. According to our data, in patients with
pulmonary DRTB receiving AMBT, the level of cystatin C
exceeds the upper limit of the normal reference values,
and in palliative care DRTB patients with BMI >18.1 kg/m?
it is 10.4 % higher, than that in patients with pulmonary
DRTB receiving AMBT. At the same time, in patients with
pulmonary DRTB receiving AMBT, elevated serum level
of cystatin C is significantly associated with a decrease
in serum TNFa level and an increase in BMI. In palliative
care patients with DRTB and BMI >18.1 kg/m?, an increase
in the levels of cystatin C also significantly depends on a
decrease in the serum TNFa levels. And in palliative care
patients with pulmonary DRTB and BMI <18.1 kg/m?, a
decrease in cystatin C level significantly depends directly on
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a decrease in BMI and, the reverse is true for an increase
in the serum level of TNFa, thus greatly contributing to a
decrease in the ST QoL.

Conclusions

1. In palliative care patients with pulmonary DRTB
and BMI index >18.1 kg/m?, elevated level of cystatin C
can serve as an early marker of heart failure development.

2. In palliative care patients with pulmonary DRTB
and BMI index of £18.1 kg/m?, low level of cystatin C can
serve as a marker of secondary cardiovascular disease
development and heart failure progression.

Prospects for further research. Development of
pathogenetic therapy for cystatin C correction depending
on BMI of palliative care patients with puimonary DRTB
would help slow heart failure progression and to improve
the quality of life and life expectancy in these patients.
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MporHo3yBaHHA nepebiry 6poHxonereHeBoi AUCNAa3sii B AiTen
LUAAIXOM aHaAi3Y KAiHiIKO-6ioXiMiuHMX NOKa3HUKIB

A. M. YepHeHKo

XapKiBCbKMIA HaLliOHAAbHWI MEAUYHKI YHIBEPCHTET, YKpaiHa

OpHieto 3 HaltcyTTeBILLMX NPOBNeM AUTAYOI NYNbMOHONONT € NOLYK WASXIB, WO AafyTh 3MOry 3aranbMyBaTit NpOrpecyBaHHs
XPOHIYHOTO 3aXBOPtOBaHHS nereHb. LLoAo H3KK NaTonoriyHmX CTaHiB cknanacs KOHLenLis NPUPOAHOTo PO3BUTKY 3aXBOPHOBAHHS,
T06TO Nepebiry XxBopobu Bif NoYaTKy [0 perpecy Yu KOHTPOIHO, Mif SKUM PO3yMiloTb NPOrpamu, LLO CMPSIMOBaHI Ha 3HUKEHHS!
iHUMOEHTHOCTI 200 NPEBANEHTHOCTI UM HA YCYHEHHS! LIMX 3aXBOptoBaHb. BpoHxonereHeBa AMCnNasis B LUbOMY CEHCI HE BUHSITOK i
€ XPOHIYHMM NOSIETIONOMNYHUM 3aXBOPIOBAHHAM MOPCHOSONYHO HE3PINWX NereHb.

MeTa po60TK — yaockoHaneHHs nporHo3yBaHHs nepebiry 6poHxonereHeBol AMcnnasii B 4iTel LUNSXOM aHani3y B3aEMOBIOHOCUH
MiX KNiHIKO-BiOXiIMIYHUMI NOKa3HMKaMW Ta BUSHAYEHHS (DaKTOPIB pU3NKy HECNPUSTNMBOTO Nepebdiry 3aXBOPIOBAHHS.

Marepianu Ta metoau. O6¢Texunm 63 nauieHTn: y 30 XxBopux AiarHOCTyBanu knacu4Hy dopmy 6poHxonereHeBoi agucnnasii, y
18 — HoBy chopmy, y 15 — BpoHxonereHeBy Ancnnazito AoHowWweHUX. Bueyanu ocobnmeocTi kniHivHoro nepebiry 3axBoproBaHHS.
B cvpoBarLi kpoBi JoCRimKyBanu akTUBHICTb CUCTEMM NpoTeiHasa—iHribiTop NpoTeiHas: NpoTeiHa3 Ba3oKOHCTPUKTOPHOI gii (He-
TpUNCUHONOZIOHI NpoTeiHasu, ximaaa, TOHiH), anaToreHHoi i (kanbnaiHu) Ta NpoTeiHa3 AeCTPYKTUBHOI Aii (MeTanonpoTeiHasa,
eHpoTenianbHa enacrasa). B iHaykoBaHOMY MOKPOTMHHI BU3HaYanm piBeHb Npo3anarbHuX LMTOKIHIB ((aKTop HEKPO3Y MyXIUH-a
Ta iHTepnenkiH-1R). IHdopmoBaHy 3rogy GaTbkv AiTeit AaBanu 4o nodaTky AOChimKeHHs. POBOTY BYKOHAMM 3rigHO 3 ETUMHUMU
MPUHLMNAMU MEAUYHOTO JOCTIZXKEHHS, WO NPOBOAMTLCS Ha NOASX, yxBaneHumu MenbciHcbkolo Aeknapauieto. CtatnctnyHe
onpaLtoBaHHA AaHUX BUKOHANMW 3a JOMOMOro CTaTUCTUYHONO nakeTa nporpamu Statistica 7.0.

Pesynkratu. BetaHoBunw, Lo napujianbHWi TUCK COZ, pH KpoBi, caTypaLlis KWCHI0, CepeaHiit TUCK y NereHeBin apTepii, piBeHb
remornobiHy, YacToTa CepLieBMX CKOPOYEHb | AUXanbHX PyXiB BNMBAKOTL HA CKMNaf0Bi CUCTEMY NpoTeiHa3a—iHribiTop npoteiHas i
piBHi Npo3anarbHWX LMTOKIHIB, Lo 6epyTb 6e3nocepenHto akTUBHY y4acTb y naTonoriYHoMy npoLieci. Lie BpeLuTi Moxe npussecTvt
[0 pO3BUTKY NHEBMOGiBPO3Y, @ 3MiHEHa aKTWBHICTb NPOTEIHA3 Ba3OKOHCTPUKTOPHOI, anONTOreHHOT Ta AECTPYKTUBHOI Aii Moxe
30iNbLUMTI PYVHIBHUIA NOTEHUian i nocunuTy ibpoTMYHI MpoLiecy i3 BTpaTo Hagani (yHKLi opraHis i cuctem.

BucHoBku. Mapkepamy nporHo3sy pesynbrary 3aXBOpHOBaHHs! MOXXHa BBaXaTi OCHOBHI MOKa3HWKMW KUCIIOTHO-MY>HOTO CTaHy
kposi (mapuianbHuil Tuck CO,, pH KpoBi), caTypaLlito KUCHIO, CepeaHil TUCK y NIereHeBin apTepii, piseHb remMorno6iHy, Yactoty
CepLEBMX CKOPOYEHb i AMXanbHWX pyXiB, SIKi 3anexarb Bif KOMMNOHEHTIB CUCTEMU NpoTeiHa3a—iHribiTop npoteiHas i piBHiB
npo3ananbHUX LUTOKIHIB.

MporHo3upoBaHue TeueHUs 6p0HXOI\erOlIHOﬁ AUCNAAQ3UN Y AeTen nyTem aHaAu3a
KAMHUKO-OMOXMMHUUECKUX NOKa3aTenelt

A. H. YepHeHko

OpHa 13 BaxHeliLmMx NpobrieM JeTCKol MyNbMOHOMOMM — MOMCK MyTel, NO3BOMSIOLLMX NPEeA0TBPaTUTL MPOrPecc1poBaHiie Xpo-
HW4eckoro 3aboneBaHus nerkux. OTHOCUTENbHO HEKOTOPLIX NATONOMMYECKUX COCTOSIHMUIA CROKWMACch KOHLIEMNLINS eCTECTBEHHOMO
pa3BuTUS 3ab0neBaHws, TO ECTb Te4eHUe 6oresHu OT Hauana 4o Perpecca Unm KOHTPONS!, NOA KOTOPLIM MOHUMAIOT NPOrpamMMbl,
HanpaBreHHble Ha CHINKEHVe UHLMOEHTHOCTW UMK MPEBaNeHTHOCTY UM Ha ycTpaHeHue aTux 3aboresaHuii. BpoHxonerouHas
[MCrnnasusi B 3TOM CMbICIE HE WUCKMIOYEHUE U NpencTaBnsieT coboi XpoHMYeckoe NonmuaTuonoriyeckoe 3abonesaHue Mopgo-
NOrMYeCKI He3perbIX Jerkux.

Llenb paboTbl — COBEPLLEHCTBOBaHNE MPOrHO3MPOBaHNS Te4eHNs BPOHXONEroYHoi AUCTNas3ny y AeTeil NyTeM aHanu3a B3an-
MOOTHOLLEHMIA MEXIY KIMHUKO-OUOXMMUYECKVMM MOKa3aTensiMu 1 onpeaeneHne (akTopoB pucka HeBNaronpusTHOTO Te4eHus
3aboneBaHns.

Marepuansi u metoabi. O6cnenosanu 63 nauvenTa: y 30 6onbHbIX AUarHoCTMpOBaHa kraccuyeckast popma GpOHXONEroYHo
avennasuy, y 18 — Hoeasi hopma, y 15 — GpoHxoneroyHas aucnnasws OHOWEHHbIX. V3ydanu 0CO6EHHOCTM KIMHUYECKOro Te-
YeHus 3aborneBaHusl. B CbIBOPOTKE KPOBM MCCHENOBANM aKTUBHOCTb CUCTEMBI MPOTEMHA3a—MHMMBUTOP NPOTenHa3: NpoTenHaa
Ba30KOHCTPUKTOPHOIO AENCTBMS (HETPUMCUHOMO[OBHbIE MPOTEMHA3bI, XMMa3a, TOHWH), anaToreHHOro AeicTBUS (KanbnaunHbl)
1 NpoTenHa3s AeCTPYKTMBHOTO AENCTBUS (MeTanmnonpoTenHasa, SHAoTenmanbHas anacrasa). B uHayLMpoBaHHON MOKpoTe
onpeaensny yposeHb NPOBOCTANMTENbHbIX LIMTOKMHOB (hakTop HEKpo3a onyxonen-a u uHTepnenkus-1R). MHdopmmupoBaHHoe
cornacve poauTenu LeTet AaBanuy 4o Havana uccnenoBaHus. Pabota BeinonHeHa B COOTBETCTBUM C STUYECKAMM NPUHLMNAMU
MEOMLIMHCKOTO 1CCrefoBaHusl, MPOBOAUMBIX Ha JIOASX, MPUHATLIMW XENbCUHCKOM Aeknapauuen. CTatuctuyeckyo obpabotky
noryYeHHbIX AaHHBIX MPOBOAMIM C MOMOLLbIO CTaTUCTUYECKOro nakeTa nporpammel Statistica 7.0.

Pesynkrathl. YcTaHoBMEHo, 4To napupansHoe gasreHne CO,, pH KpoBw, catypauys KUCNopoaa, CPeAHee [aBreHie B NeroYHoi
apTepuu, ypoBeHb remornobuHa, YacToTa CepaeyHbIX COKPaLLEHNI 1 AblXaTenbHbIX ABVKEHWUA BIIUSIOT HA COCTaBASIOLLME CUCTe-
Mbl NPOTENHA3a—MHIMGUTOP NPOTENHAS 1 YPOBHW NPOBOCMANMTENBHBIX LIMTOKUHOB, MPUHUMAIOLLMX HEMOCPELCTBEHHOE aKTUBHOE
yyacTue B NaTonornyeckoM npouecce. B KOHEYHOM WUTOre 3TO MOXET MPUBECTU K Pa3BUTUIO MHEBMODUOPO3a, a 3MeHeHHast
aKTMBHOCTb NPOTENHA3 Ba30OKOHCTPUKTOPHOTO, anOMTOTEHHOTO U [ECTPYKTUBHOM AENCTBUS MOXET YBENUYNTL PaspyLLMTENbHbIN
noTeHumMan v yeunutb mbpoTryeckie NpoLEecehl ¢ NocneaytoLLe noteper yHKLMM OPraHoB 1 CUCTEM.
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BbiBoab!. Mapkepamu nporHo3a ucxoga 3aboneBaHiist MOXHO CYMTaTb OCHOBHbIE MOKA3aTeNM KUCTOTHO-LLUENOYHOMO COCTOSIHUS
kpoBy (napumansHoe aasnexne CO,, pH kpoBu), caTypaumio k1crnopoaa, CpeaHee AaBreHe B Nero4Hor apTepun, ypoBeHs
remorno6yHa, 4acToTy CepaeyYHbIX COKPaLLEHWIA U AblXaTerbHbIX ABKEHNIA, KOTOPble B ONPefeneHHON CTENeHN 3aBUCAT OT
KOMMOHEHTOB CUCTEMbI MPOTENHA32—MHIMBUTOP NPOTENHAS3 1 YPOBHEN NPOBOCMANMTENBHBIX LIUTOKMHOB.

Prediction of bronchopulmonary dysplasia course in children
by analyzing clinico-biochemical indicators

L. M. Chernenko

At the present stage, one of the most important issues of pediatric pulmonology is to find ways of preventing the progression of
chronic lung diseases. The concept of the natural course of disease has emerged among some pathological conditions, that is,
the course of disease from the onset to symptoms resolution or control, which is understood as programs designed to reduce
the incidence or prevalence or eliminate these diseases. In this regard, bronchopulmonary dysplasia is no exception and represents
a chronic polyetiological disease associated with arrested lung development.

The aim of the work is to improve the prediction of bronchopulmonary dysplasia course in children by analyzing the relationships
between clinical and biochemical indicators and determine the risk factors for an unfavorable course of the disease.

Materials and methods. A total of 63 patients were examined, among them 30 patients were diagnosed with the classical form of
bronchopulmonary dysplasia, 18 —with the new form and 15 —with bronchopulmonary dysplasia of full-term children. The characteristics
of clinical course of the disease were studied. The serum activity of proteinase — proteinase inhibitor system was investigated, namely
vasoconstrictive proteinases (non-trypsin-like proteinases, chymase, tonin), apathogenic proteinases (calpaines) and tissue-destructive
proteinases (metalloproteinase, endothelial elastase). The level of pro-inflammatory cytokines (tumor necrosis factor-a and interleukin-
1) was determined in induced sputum. Informed consent from parents of the children was signed prior to the study. The work was
carried out considering the ethical principles for medical research involving human subjects stated in the Declaration of Helsinki.
Statistical processing of the obtained data was performed using the program Statistica 7.0 software package.

Results. It has been found that partial pressure of CO,, blood pH, oxygen saturation, mean pulmonary artery pressure, hemoglobin
level, heart rate and respiratory rate influence the components of proteinase — proteinase inhibitor system and pro-inflammatory
cytokines levels which are directly involved in the pathological process, thus causing the development of pneumofibrosis, and
altered activity of vasoconstrictive, apathogenic and tissue-destructive proteinases may increase the destructive capacity and
enhance fibrotic processes with subsequent loss of organs and systems functions.

Conclusions. The main indicators of the disease outcome prediction may be considered to be the blood acid-base state
(partial pressure of CO,, blood pH), oxygen saturation, mean pulmonary arterial pressure, hemoglobin level, heart rate and
respiratory rate, which depend to some extent on the components of proteinase — proteinase inhibitor system and pro-
inflammatory cytokines levels.

3anobiraHHIo po3suTky GpoHxonereHesoi aucnnasii (bJ10)
npucBsiyeHo b6arato JocnimKeHb: po3pobneHi METOAMKM
LaHOT BEHTUNALIT, PaHHBOTO 3aKpUTTS apTepianbHOi
MPOTOKY, L0 (OYHKLIIOHYE; BU3HAYeHi NokasaHHsa [0 npu-
3HaYeHHsa NpoTu3ananbHoi Tepanii. Taki nigxoan AeLlo
3HU3UIV NUTOMY Bary fiTen, ski xsopi Ha BI10, i noninwmnm
AKICTb uTTs XBopux [1-3]. OnHak y chaxoBil niteparypi e
obmarb pobiT, Lwo npucesayeHi ocobnmeocTam nepebiry b1
Y paHHbOMY BiLli Ta il MOHITOPUHTY B YKpaiHi. Y OOCTYnHii
(haxosiv niteparypi He BUSBUAM OCTIMDKEHD LLOAO NPOTHO-
3yBaHHs nepebiry BJ1A, siki fanw 6 3mory ouiHIBaTH CTynNiHb
iHAMBIAYaNbHOMO PU3NKY HECNPUATAMBOTO Nepebiry Ta Bu-
3HayaTV 0bCAr AiarHOCTUYHOI TaKTUKM Ta NPOiNaKTUYHUX
3axogis. Lle 3yMoBMNO AOLINbHICTL CUCTEMHOTO aHanidy
KMiHIYHOrO MaTepiany, SKuin OTpUManu B AiTed i3 pisHum
pesynsTaToM 3aXBOPHOBaHHS, B aCNeKTi KIiHIKO-BioXiMiuHMX
B3aEMOBIAHOLLEHD.

Merta poboTu

YRockoHaneHHs nporHo3yBaHHs nepebiry 6poHxonereHeBoi
Avicnnasii B 4iTeN WsXoM aHani3y B3aEMOBIAHOCUH Mix Krli-
Hik0-6i0XIMIYHMMM NOKa3HVKaMW Ta BU3HAYEHHS haKTopiB
PU3NKy HECNIPUSATAMBOTO Nepeodiry.

Martepianu i MeToAH AOCAIAKEHHA

[ocnigxeHHs BUKOHaNKU Ha kadpeapi negiatpii Ne 1 Ta
HeoHatonorii XHMY (3aBigyBay kadeapu — a-p Meq. Hayk,

npocpecop M. O. FoHuapb) Ha 6a3i NynbMOHOMOYHOTO Bia-
AineHHs XapkiBcbkoi 06nacHoi AMTaYoi nikapHi (ronoBHWiA
nikap — kaHa. med. H., poueHt I P. Mypatos; 3aBigyBay
nynemoueHTpy — H. B. Bbawkiposa). MeTtogom Bunagko-
BOro B1OOpY B3ANM KNiHIiYHWIA MaTepian 63 naujexTie: y 30
XBOpMX AiarHOCTOBaHO knacuuHy dopmy BJ1 (1 rpyna), y
18 — Hosy cpopmy BJ1 (2 rpyna), B 15 — B[ goHOLWweHNX
(3 rpyna). IHdopmoBaHy 3rogy 6aTbku AiTen Aasanu 4o
noyatky focnimkeHHs. CTaTUCTUYHe onpaLioBaHHS AaHNX
BWKOHaIM 3a AONOMOrOL0 CTAaTUCTUYHOTO NakeTa nporpamu
Statistica 7.0.

3anexHo Big 06paHOi CTaTUCTUYHOI MoZeni 3acTo-
COBYBanu napameTpuyHi 1 HenapameTpuyHi METoan Ans
nepesipku rinote3 po60oTu. OLiHIOBaN Sk SKICHI NOKa3HWKM
(HasiBHICTb YM BIACYTHICTb KMIHIYHOMO CUMMTOMY, O3HaKM
aHamHesy), TaK i napameTpuyHi (BiK ANTUHW, MOPONOTivHi
po3Mipu cepList ToLLo), a0 paHroBi MOKa3HWKK.

FK xapakTepucTuku rpyni Ans O3HaK i3 posmnoginom,
wo Bignosigae 3akoHy laycca, BU3Ha4yanu cepegHe
apudMeTUyHe 3HauerHs! (X), A0ro CTAaTUCTUUHY MOXUBKY
(Sy), cTanpaptHe BigxuneHHst (S). [ins nopiBHAHHA ABOX
avcnepcin BukopuctoByeanu kputepinn ®iwepa (F). Mo-
piBHIOYM BUOBIPKOBI YaCTKM, BUKOPUCTOBYBANU METOL
KyTOBOTO NePETBOPEHHS 3 OLiHKOK F-kpuTepito.

0N YMHHKKIB, WO Manu CTaTUCTUYHY 3HaYyLLiCTb
(p < 0,05), npoaHanisyBanu BigHoOLIEeHHS LWaHciB (Odds
ratio, OR) BUHWKHeHHs nogii, Bu3Hauunm 95 % iHTepsan
HaZiNHOCTI, KPUTEPIN X 2, SIKUI BUKOPUCTOBYIOTb AJ151 NOpIB-
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Tabnuus 1. CTaTUCTUYHI XapaKTEPUCTUKM AesikuX NnokasHukis nepebiry BI11 y aiten

T'pynu piten iz BNA

1 rpyna

HSIHHS! Pe3ynbTaTiB, LLO OTPUMAIH, 3 TUMM, LLIO OMIKYHOTBCS,
ANS pO3B’A3aHHS NuUTaHHA, Yn byna BuxigHa rinotesa
06rpyHTOBaHOM.

[ns nobynosu thyHKLIOHANBHOT 3aNeXHOCTI MiX Ync-

Moka3sHuK,

OAMHULI BUMipIOBaHHS

2 rpyna 3rpyna

NOBUMY 3MiHHVMU BUKOPUCTOBYBANM NpoLEaypYy MHOXWH- X+S- X+S- X+S-
HOro perpecuBHOro aHanisy 3 MOKPOKOBMM BUKNKOYEHHAM Carypallisi k1cHio, % 87,6 i 24 87,8 t 24 87,1 i 18
HE3HaYYLLMX 3MiHHMX i3 perpecrBHOI MOZeni 3 OLiHIOBAHHAM P IA, MM pT.CT. 274410 29,7 +2,1 291423
Hagani koediLlieHTa MHOXUHHOI kopensiLii (R xapakTepuaye Pigenb Hb, r/n 1M7,0£11,9 18,4 £113 1157+ 158
TICHOTY NiHIAHOTO 3B’A3KY MiX 3aMEXHOI Ta BCIMa He3anex- pH 7,31£0,10 7,34£0,07 7,36+0,04
HVUMM 3MiHHAMK) Ta KoediLlieHTa AeTepMiHaLi (R?KinbkicHo pCO,, MM pT. CT. 54,1+16,7 47,20 £ 11,02 48,8+ 12,6
BUpaXKae AOMH0 BapiaLlii 3anexHOi 3MiHHOI, L0 NOsiCHeHa Y0P, x8 437+83 351447 40,2+6,6
3a [JOMOMOrOK0 PiBHAHHA perpecii). [ns matemaTuyHoro Yce, xs 136,6 £ 7,1 134,0+7,0 138,3+9,0

MOZENOBAHHS AiarHOCTUYHOI LiHHOCTI OBCTEXEHHS BY- X: CepeiHe apudMeT/He HaueHHS:, S;: CTaTUCTUHa NoXVUEKa CEPEAHBOr0 apUKMETUHOTO

kopuctoByBanu ctparerito barieca. Pesynsratv BBaxanm
CTaTUCTUYHO 3HauyLmmm nipu p < 0,05 [4].

Pe3yabTati

HasBHi NepekoHn1BI apryMeHTu, KOTpi JOBOAATb, LU0 Taki
ycknagHeHHs BJ1[, sik XpoHiyHa anxarnbHa HedoCTaTHICTb
i BTOPWHHA nereHeBa rinepTeH3ia BigirpatoTb BaXuBy
ponb y nepebiry 3axBoptoBaHHs Ta BU3HAYaloTh Bigaa-
NeHun NporHo3 [5-7]. Y JoCnimKeHHi, ske 3aincHnK, Le
MigTBEPIKYETHCS BUCOKOK YaCTOTOK (DOPMYBaHHS 3a3Ha-
YEeHWX yCKnagHeHb cepeq Aite ycix rpyn. Tak, nereHeBy
rinepTeHsito 3adpikcyBanu B GinbLIOCTI MaLiEHTIB KOXHOI
rpynu: y 71,9 % xsopux 1 rpynu (F, = 13,2; p < 0,001),
72,7 % piten 2 rpynm (F,= 9,8, p < 0,01), 68,8 % naujieHTis
3 rpymu (F,=4,8; p < 0,01). OgHuM i3 NoKasHWKiB, 38 AKUM
OLLIHIOIOTb HAsIBHICTb JIEreHEBOI rinepTeHs3ii, € CepeaHil TUck
B nereHesi apTepii (P J1A), Skuil BUB4atoTb 32 AONOMOrOH
HeiHBa3NBHOTO MeTody — JonnepoexokapaiorpadiyHoro
LOCTIIKEHHS cepLs.

OsHakn XpOHIYHOI AyxanbHOi HEAOCTaTHOCTI 3apee-
ctpyBarm B 91,6 + 3,1 %, cepenHi nokasHukn catypavii
kucHto: B Aiteir 1 rpymm Sa0, = 87,6 £ 2,4 %, 2 rpynu
Sa0,=87,8+2,4 %, 3rpynn Sa0,=87,1 £ 1,8 %. HaasHicTb
TPUBAnNoi XPOHIYHOI AyXanbHOI HEROCTaTHOCTI HEMUHYYe
CyNPOBOMKYETHCA 3MiHAMI MOKA3HVKIB MapLiasibHOro TUCKY
CO, 1a pH KpoBi, L1{0 MOXE CBIAUUTY NPO TAKKE YPaxKeHHS
NereHiB i BUpaxeHi NOpYLLUEHHS BEHTUNALNHO-Nepdya3iii-
HOro cniBBiAgHOLWEHHS [6]. FinepkanHis npu BiporigHOMy
3cyBi pH y kucnnin 6ik € Baromoto NatoreHeTUYHOI0 NaHKo
¢hopMyBaHHS NOPYLLEHb BEHTUNSALLT Ta 3HWKEHHS Andy3ii
rasiB 3 iMOBIPHOI AeKOMMEHcaLliet0 PYHKLT 30BHILLHBOMO
[MXaHHs, 0cobIMBO B YMOBAX XPOHIYHOTO 3aXBOPHOBAHHS!
[7]. Omxe, BUSIBNEHHS rinokceMii, rinepkanHii Ta aumaosy y
xBopux Ha BJ1[ € 03HaKo LLYHTO-ANY3iAHNUX NOPYLLEHD,
LLI0 HAapOCTaKOTh, | TKAHWHHOI MNOKCIi Ta CBIigYNTL NPO Nig-
BYLLIEHWIA pU3KK HecnpusaTnueoro nepebiry B y piten [5].

AHeMmist npu BpoHxonereHesii gucnnasii 3yMoBneHa
XPOHIYHOIO TiNOKCIEt0, peLnanBamm 3axBopioBaHHs, Hego-
CTaTHICTIO ienoHyBaHHA 3ani3a, AediunToM epuTponoe-
TUHY BHACMiAoK oniroHedpii Ta NopyLIEHHAM [03piBaHHS
opraniB i cuctem [8]. fediunTHy aHemito nepeBaxHo ner-
KOro CTYMeHs 3apeecTpyBanu B iTei ycix rpyn: y nauieHTiB
1 rpymn —30,0 £ 7,0 %, 2 rpynu — 27,0 + 10,0 %, 3 rpynu —
50,0+ 12,0 %.

AHeMilo BBaXXat0Tb OAHUM i3 NPOBIZHNX YAHHWKIB PU3N-
Ky NporpecyBaHHsi CepLEBO-CyAUHHOI MaTonorii, Lo Moxe
6yTn nosicHeHe Kinbkoma mexaHismamu. lMo-nepiue, us
MaTonorisi CynpoBOMXKYETLCS NOCUNEHHSIM CEPLIEBOTO BUKM-
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3Ha4YeHHA.

[, 30iNbLUEHHSIM YaCTOTW CEPLIEBMX CKOPOYEHD, LLI0 MOXE
MpW3BECTM [0 PO3BUTKY rinepTpodii Miokapaa. Mo-apyre, ri-
MOKCist TKAHMH, 5Ika HEMUHYYE CYMPOBOLKYE aHEMILO, CTIPUSIE
aKTMBaLi MITOreHHMX i (hibporeHHNX edekTiB, YNHHKIB
aHrioreHesy 1 anonToay, Lo MOXe No3Ha4aTHCs Ha 3B’s3Kax
MiX piBHEM remornobiHy (Hb) i 3aranbHo0 NpoTeoniTMYHO
AKTVBHICTIO, aKTUBHICTIO NPOTEIHA3 BA3OKOHCTPUKTOPHOI
Aii, YUHHWIKIB, LLIO BNNMBAKOTL HA AerpajaLlito Ta eKCraHciio
€eKCcTpaLentonspHoro MaTpukcy (Metanoenactasa (MeEn),
eHpoTeniantHa enactasa (EEn) kpoi) 11 kanbnaiHiB KpoBi.
[ig umx npoteiHas noriplye MixeHAoTENianbHi 3B'A3KK,
PO3LLENIT0YM NOBEPXHEBI NpoTeiHn. EHpoTenianbHa
TpaBMa Npu3BoAUTbL A0 30iNbLUEHHs! MPOHUKHOCTI CyauH
Ta € OAHUM i3 MATOreHETUYHNX MEXaHi3MiB MPOrpecyBaHHs
naTosoriyHoro npouecy B nereHsix [9].

OTxe, B aHania ocobnmeocTelt nepebiry BI1 Bkrounnm
KniHiKo-BioXiMi4Hi MOKa3HWKK, siki MOXyTb ByTH Mapkepamm
MPOrHO3y pe3ynbTaTy 3aXBOPHOBAHHS: OCHOBHI MOKa3HWKM
KMCOTHO-TYXHOTO CTaHy KpoBi (napLianbHui Tek CO,, pH
KpoBi), catypaLlia knucHio (Sa0,), cepefHif TUCK y NereHesiit
aprepii (P J1A), pieHs remornobiny (Hb), yactoTa cepuesmx
ckopoyeHb (UCC) i guxanbHux pyxis (YAP). Ctatnctuyhi
XapaKTePUCTUKM LMX NOKa3HWKIB HaBeaeHo B mabmuyj 1.

[ns BM3HAYEHHA (DYHKUIOHANBHOMO 3B’A3KY MiX
00paHMMK napameTpamn Ta HU3KOKO KIiHIKO-BioXiMiYHIX
MoKa3HVIKiB NPOBENY NPOLeaYpPY MHOXUHHOTO PerpeciiiHoro
aHaniay 3 NOKPOKOBYM BUITy4EHHSIM HE3HAYYLLIMX 3MIHHKX i3
perpecvBHoi Mogeni. Y pe3ynbrati aHanisy ofepanm Taki
maTteMaTu4Hi Mogeni:

1) Sa0,= 4,380 + (11,136 x pH Kkposi) + (0,0873 x
x pC0,) - (0,031 x UCC) - (8,853 x MeEn) + (9,675 x
x EEn) + (0,408 x ToHiH) + (5,076 x Al)

R =0,520, R?=0,270, F = 2,537, p = 0,026

PiBeHb koediuieHTa MHOXMHHOI perpecii (R = 0,520)
MoKasye HasiBHICTb CTaTUCTMYHO 3HAYYLLOrO 3B’A3KY
(p = 0,026) mix piBHEM caTypauii kucHio Ta pH KpoBi
(p < 0,05), pCO, (p = 0,039), YCC (p < 0,05), MeEn
(p<0,01), EEn(p <0,01), ToHiHy (p < 0,05), Al (p < 0,05).
KoediuieHT petepminayii (R?= 0,270) fae MOXNUBICTb
CTBEPAXYBATK, L0 3HWXKEHHS PIBHA caTypaLii KUCHIO Y
xBopux Ha BJ1[ Ha 27,0 % 3yMOBNEHUIA 3MiHOLO PiBHS He-
3aNeXHWX CKMagoBuMX LibOro PiBHSAHHS perpecii. Sk BUaHo
3 ofepxaHoi mMogeni, KpiM 3aranbHOBIAOMMX YMHHWKIB
(pCO, pH, YCC) Ha piseHb Sa0, BNnuBaIOTL CkNAAOBI
cuctemu npoTteiHasa—iHridiTop npoteiHas: MeE, EEn,
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TOHIH | 3aranbHa akTUBHICTb NpoTeiHa3. BigcyTHicTb
[0CTaTHLOI akTuBHOCTI EEN B 06cTexeHnx aiten i3 B
moxe 6yTv noB’a3aHa 3 PO3BUTKOM CTPYKTYPHUX 3MiH Cy-
[VH, 3MEHLIEHHSM eMacTUYHOCTI BOJTOKOH, MiABULLEHHAM
KOPCTKOCTI. 3MeHLUEHHs BuBiNbHEHHS EEnN moxe 6ytn
3YMOBMEHE MOPYLIEHHSIM LMTOCKENETY eHAoTenianbHUX
KNiTWH CyOMH, 3HWXEHHSAM eHAoTenii-3anexHoi Basope-
nakcauii. CyanHHi yLLKOMKEHHS, CBOEID Yeproto, MOXYTb
MPpV3BOAMTM [0 NOPYLUEHb KPOBOOBIry Mpy NPOrpecyBaHHi
3aXBOPOBaAHHS. BUCHaXEHHS AeCTPYKTUBHOTO NOTeHLjany
enacra3s HeMTPOoiNbHOro NOXOMKEHHS 3 BUCOKWM PiBHEM
MeEn femoHCTpye akTUBHILLY y4acTb Y PYWHIBHUX Npo-
Liecax enacras makpodaransHoro noxomxkerHs [10]. Kpim
Toro, MeEn (MeTanonpoteasa 12) 3gatHa 6pati yyactb y
Kackapi akTueaLii iHWKX MeTanonpoTteas, 3a JONOMOrow
yoro nocunosat gerpagadito ELIM i3 popmyBaHHaM
Hapani AecTpykuii TkaHuH. i Yac oLiH0BaHHS aKTUBHOCTI
enacras MakpodaranbHOro MoXofKeHHs 3'ICOBaHo, LU0 B
aiten 1 rpynu piseHb MeEn BiporigHO BULLWIA NOPIBHSHO
3 koHTponem (p = 0,05), Lo MOXe CBIgYATI NPO BUCOKWNIA
[EeCTPYKTUBHUI NoTeHuian. Y aiten 2 i 3 rpynu BU3Hauu-
M TeHOEHUi0 A0 3HWXeHHs piBHa MeEn. HepgoctaTHs
akTuBHicTb MeEn Bkasye, L0 Ha LbOMY eTani po3BUTKY
naTonoriyHoro NpoLecy yyacTb enactasn Makpodaranb-
HOTO NOXOMKEHHS NpUrHiYeHa. IMOBIPHO, Lie € pe3yrnsTatom
HeOCTaTHLOI aKTMBALLiT peakLii NiMiTOBaHOTO MPOTEONi3Y,
KaTaniTMYHOi 34aTHOCTI NPOTEONITUYHUX (DEPMEHTIB,
LU0 3yMOBIEHi NOBCAKAEHHOI AiSANBbHICTIO — akTUBaLliE
PErynaTopHUX MEXaHiamiB KOHTPOMH HakonuyeHHs ELIM.
CrBopeHi ymoBu Ans ekcnaHcii ELIM cynpoBomxytoTbes
riNOKCIE0 KNITWH, WO MOXe YT NOB’sA3aHO 3 Nepexonom
00 (hOPMYBaHHSA CTPYKTYPHUX i (OYHKLIOHANbHUX 3MiH
TKaHUH 3i CTUMYynSLieo Hagani gibpoTuyHUX NpoLeciB.
MigBULLEHHS! aKTUBHOCTI TOHiHY, IMOBIpHO, € BinOUTTSM
aKTUBALLii TKAHWHHOTO LLNSXY YTBOPEHHS aHrioTeH3uHy I,
L0 3yMOBIKOE PO3BUTOK BA3OKOHCTPUKTOPHUX MEXaHi3-
MiB pOpMyBaHHS 1 NPOrPeCyBaHHS KaphioBacKynspHMX
ycknagHeHs [11].

Omxe, cTaH KuCnoTHo-nyxHoro Ganatcy kposi (pCO,
pH KpoBi) Ta aKTUBHICTb YMHHUKIB, LIO BMIMBAOTL Ha
[erpaauito Ta eKCnaHcito eKCTpaLEntonspHOro MaTpukey
(MeEn, EEn), 3aranbHoi npoteoniTnyHoi akTuBHOCTi (Al),
Ba30KOHCTPVKTOPHOI Aji (TOHIH), BigirpatoTh iCTOTHY ponb
Y MexaHi3amMax 3HWXEHHS! HACUYEHOCTi K1CHEM KPOBI, L0
3yMOBITHOE PO3BUTOK TaKOrO ycknaaHeHHs BI1M, sk XxpoHiyHa
AuxanbHa HedoCTaTHICTb.

2) pCO, = 785,476 + (27,814 x MeEn) — (44,346
x EEn) + (0,869 x Sa0,) - (112,277 x pH kposi) — (2,270 x
X TOHiH) + (144,538 x En) + (0,268 x ®HI-0)

R =0,809, R?= 0,654, F=12,973, p < 0,001

Bucokuin piBeHb koedillieHTa MHOXUHHOI Kopensuji
(R=0,809) Ta koediuieHT neTepmiHauii (R? = 0,654) patotb
3MOry NPUNYCTUTK HASIBHICTb «TICHOrO» 3B’A3KY MiX piBHEM
napuianbHoro Tucky CO, KpoBi 1 akTMBHICTIO npoTeiHas
[EeCTPYKTUBHOI Ta Ba30KOHCTPUKTOPHOI Jil A, piBHEM Npo3a-
nansHoro LmTokiHy — ®HI-a, Lo MOXHa BU3HATY NPOSIBOM
OKCUAATMBHOTO CTPECY, OAHOrO 3 KITHOYOBUX MOMEHTIB
nporpecyBanHs BJ1[ i dhopmyBaHHs KapaioBackynsipHoi
naTonoril.

AKTUBaUis eHgoTenianbHoi enacTasn B opraHiami

NMIOAUHN Ma€e NOABINHWIA XapaKkTep 3aBAsKW HAsBHOCTI B
Liei eHOoonenTuAasn Npo3anarnbHoro i NpoTM3anansHoro
edexTiB. BcTaHOBNEHO, L0 BOHA Ma€ NiTUYHY aKTUBHICTb
oao UmMTOKiHIB 3ananenHs (IL-1B, IL-2, IL-6, ®HI-a),
6rnokye 1 i 3 peLenTopy KOMNNEMEHTA, 3HVXKYH4M Mirpa-
uito T-niMcpoLmTiB | HENTPOGINiB A0 BOrHMLLA, FranbMyH4M
IXHi agreauBHi sKocTi. po3ananbHi edekTn enacrasm
BW3HAYalOTbCA 3AaTHICTIO MOCUIIOBATK 3ananbHi peakuii,
ctumynoeatu IL-1B, IL-6, IL-8, ®HIM-a, dparmeHTyBaTH
a-1 IM Ha xemoaTtpakTaHTyh, AKi 36iNMbLIyOTh NPUNNB
HeiTpodhiniB 4O Micus maTonoriyHoi peakuii. Enacrasa,
ka BUBINbHAETHCA NONIMOP(HOSAEPHUMY NeViKoLMTamu,
Ma€ BUCOKUI MO3UTUBHWIA 3apsg, i ii kaTioHHa Npupoaa
MOE CMPUYUHSATY NOLUKOMKEHHS TKAHUH YHACTTAOK 3MiHM
3apsgy KNITWHHOT NoBepxHi abo 36inbLUEHHS 3B’A3yBaHHS
3 MeMmbpaHamu KniTWH, KOMMOHEeHTaMK MO3aKNiTUHHOMO
matpukcy [6]. Lie Moxe 3ymMOBMtoBaTU YpaXeHHs He Tifb-
K NereHeBoi TKaHWHW, ane 1 CKeneTHOI MycKynaTypu;
npy LIbOMY XBOPWIA BTpayae M’'A30BYy Macy i cuny, a cami
MIOLMTI 3a3HalOTb BUPAXEHWX AUCTPOMIYHMX 3MiH. Has-
BaHi MexaHi3amMu Npu3BOAsTb [0 OOMEKEHHS! CTEPNHOCTI
pi3nyHOro HaBaHTaXeHHs B naulieHTis i3 BJ1[ yepes H13b-
KuiA aHaepoOHwiA nopir. Mpw LbOMY iICTOTHO NOTIPLLYIOTLCA
MOKa3HMKM (PYHKLLii 30BHILLHLOTO AWMXaHHS Ta rasiB KpoBi:
3HUXYIOTBCA LUBUAKICHI NOKa3HUKM Ta BUHUKAE FiMOKCEMist
Ta rinepkanis [7,14].

3) pH kposi = 7,654 — (0,00374 x P JIA) — (0,00389 x
x pCO0,) + (0,0736 x MeEn) - (0,113 x a-2MT’) + (0,0730 x
X KarnbnaiHm)

R=0,814,R?=0,662, F =19,570, p < 0,001

Pesynkratv 0oBoasTh, WO piBeHb pH KpOBi 3anexwuTb
Big P J1A, akTMBHOCTI NpoTeiHa3 anonToreHHoi Ta AeCTpykK-
TWBHOI il pa3oMm 3 iXHiM iHribiTopom — a-2MT.

AKTUBHICTb a-2-MT, SKMiA € OCHOBHUM iHriBiTOPOM
npoteiHas, Lo AOCTIMKYIOTLCS, Mae OfHOCTPSIMOBAHNIA Xa-
paKTep 3MiH y KpOBi — NiABULLEHHS PiBHS iHriGiTOpa B AiTen 3
6poHxonereHeBoto Aycnnasieto. PiseHb a-2-MI y cuposartL
KPOBi MOX€ CBIZUMTL MPO Or0 aKTUBHE BUKOPUCTAHHS SIK
iHribiTopa kanbnaiHis, TO6To Bepe y4acTb y NATONOMYHNX
npouecax 6e3 akTvBaLlii anonToreHHWX i AECTPYKTUBHIX
3MiH Yy KNiTUHaX.

3pOoCTaHHs aKTWBHOCTI KanbmnaiHiB y cMpoBaTLi KpoBi
XBOpUX 2 rpynu Moxe 6yTu NoB’si3aHe 3 nepexofom Ao op-
MYBaHHS CTPYKTYPHMX | (DYHKLOHANbHUX 3MiH Y NereHesin
TkaHWHi abo cyamHax. 3HWKeHa akTUBHICTb Kanbnaiis y
aiter 1 1a 3 rpyn MOXe CBigUUTU MPO iX BUTPAYaHHs npu
3aroCTPEHHI 3aXBOPIOBaHHS W, IMOBIPHO, 3yMOBIEHa akTn-
BAL|iEl0 OKMCHUX MPOLIECIB, TOMY LLO OKWCHOBAY 34aTHUN
MOZYMNIOBaTW KanbnaiH-iHAyKoBaHUi NPOTEONi3 LWISXOM
MPAMOTO OKVUCIMEHHS LCTETHA B aKTVBHOMY LIEHTPI.

4)P NNA=323,704 + (0,103 x YCC) - (0,116 x pCO,) -
(46,213 x pH kposi) + (10,628 x EEn) + (0,306 x EIA a-1-I1) +
+(3,973 x TIA a-1-IM) — (0,737 x xima3a) + (4,861 x kanb-
nainm) + (14,711 x Al)

R =0,590, R?=0,348, F =2,722, p < 0,01

PiBeHb koedivieHTa MHOXUHHOT perpecii (R = 0,590)
noKa3ye HasiBHICTb CTaTUCTUYHO 3HAYYLLOrO 3B’A3KY
(p < 0,01) mix pieHem cepegHboro Tucky B JIA Ta pCO,
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(p < 0,05), pH kposi (p = 0,003), YCC (p = 0,03), EEn
(p < 0,05), EIA o-1-I (p < 0,05), TIA o-1-I (p < 0,05),
ximaau (p < 0,05), kanbnaikis (p < 0,05), Al (p < 0,05).
KoediuieHT netepminauii (R?= 0,348) nae 3mory cTBepmxy-
BaTK, LLO NiABULLEHHS PiBHS CEpeaHbOro TUCKY B NIereHesil
apTepii y xBopux Ha BJ1[] Ha 34,8 % 3ymoBneHe 3MiHO0
PiBHSI HE3ANEXKHMX CKNMaZ0BYX LIbOrO PIiBHSAHHS perpecii.

linokcmyHa nereHeBa Ba3OKOHCTPUKLiA onocepes-
KOBYETLCS iOHAMM KanbLito, SiKi NPOHMKAKTL Yy rMageHb-
KOM'I30Bi KMIiTUHW NIEreHeBMX apTepiit Ta apTepion npwv
CTUMYNALiT BUBINbHEHHS aHrioTeH3uHa Il. Lie npusBoanTb
[0 NOpYLUEeHHA PiBHS KalbLin3anexHWx npoTteiHas —
kanbnaiHiB, oguH 3 AKX, m-KarnbnaiH, Wo 34aTHU bes-
nocepesHbo akTyByBaTu ehekTOpHY kacnasy 3, — oauH
i3 knto4oBMX hepMeHTiB anontosdy. OTKe, CTaH KUCnoT-
HO-TyXXHOTO 6anaHcy KpoBi, aKTUBHICTb NpoTeiHa3n Baso-
KOHCTPUKTOPHOI (XiMa3w), anonToreHHoi (kanbnaiHis) gii,
3arafibHOi NPOTEONITUYHOT aKTUBHOCTI Ta iXHIX iHriGiTopiB
BiZlirpatoThb BaXMMBY POSib Y NaTOreHesi NigBULLEHHS PiBHA
cepenHboro Tucky B JIA, CnpusitoTb PO3BUTKY BA30KOH-
CTPUKTOPHUX MEXaHi3MiB (POPMYBaHHS i NpOrpecyBaHHs
KapLioBacKynspHNX yCKMagHeHb, LU0 3yMOBIIHOE PO3BUTOK
BTOPWHHOI NereHeBoi rinepTeHsii Ta Hagani moxe byTu
MoB’si3aHo 3 hopMyBaHHsM nereHeBoro cepus [11,12]. ns
maToreHe3y XpOHIYHOrO NEreHeBOro CepLs XapakTepHUi
PO3BMWTOK rinobiosy (rinoKcis i rinokcemist), Ba3OKOHCTPUK-
Lii, MOCUNEHHS HAOXOMKEHHS KanbLjlo B rMagkoM's30Bi
KniTUHW NnereHeBux cyauH [12]. Finobio3 cynpoBomKyeTbes
3BY)XEHHSAM i 3HKEHHSIM NPOHUKHOCTi NTEreHeBMX CyauH,
LU0 MOB'AA3YI0Th i3 MiABMLLEHHSIM aKTUBHOCTI XiMasu, ska
6epe y4acTb y pO3BUTKY BA30KOHCTPWKLT, 3MEHLLIEHHSM
PiBHS LECTPYKTVBHUX (DEPMEHTIB — enacTa3 B nereHsx,
3HVKEHHAM aKTUBHOCTI KanbLiN3anexHux nporteiHas —
kanbnaiHiB y cuposartLi kposi. OTxe, pO3BUTOK XPOHIYHOTO
NereHeBoro cepus Moxe ByTn 3ymoBneHwii rinometabo-
NiYHUM CTaTycOM 3a yyacTi Ximasu, enacrasu, 0cobnmeo
eHpoTenianbHol, Ta kanbnaiHis.

5) Hb = 143,810 - (0,194 x YCC) — (20,224 x
x EEn) + (179,736 x En) — (1,894 x ximaza)

R=0,524,R?=0,275, F =4,825, p < 0,02

PiBeHb koedivieHTa MHOXMHHOI perpecii (R = 0,524)
MoKa3ye HasiBHICTb CTaTUCTUYHO 3HAYYLLOrO 3B’A3KY
(p <0,02) mix piBHem remornobity Ta YCC (p = 0,02), EEn
(p =0,03), En (p = 0,003), ximaau (p < 0,05). KoedpiuieHT
AeTepmiauii (R?= 0,275) fae MOXIMBICTb CTBEPIKYBATH:
3HKEHHS piBHA remornobiHy y xBopux Ha BIT[ Ha 27,5 %
3YMOBMEHMI 3MIHOO PIBHS HE3AMNEXHUX CKMaZoBUX LbOro
piBHSAHHA perpecii. Lis Mmogenb AeMOHCTpye HasBHICTb
BMNMMBY Ha piBEHb reMornobiHy TaKk1X YWHHUKIB, Ik YacToTa
CepLeBnxX CKOPOYEeHb, aKTMBHICTb MPOTEiHa3 Ba30KOH-
CTPUKTOPHOI (XiMa3n KpOBi) Ta AECTPYKTUBHOI (3aranbHa i
eHpoTenianbHa enacrasa) fii.

OpHum i3 6a30BUX PyHKLIOHANBHO-KOMMEHCATOPHMX
CYMNTOMIB ypaXKeHHst GPOHXONEreHeBoi CUCTeMM B AiTei
i3 BJ10 € nigsuiienns YP nonag 45-50 Ha xBunuHy i YCC
noHaa 150 Ha xBunuHy. HasBHICTb AnxarnbHUX po3nagis i,
BiAMOBIAHO, NOPYLUEHb ra3006MiHy MOSICHIOE BMCOKE Aja-
THOCTWYHE Ta MPOTHOCTUYHE 3HAYEHHS TaxinHoe 1 Taxikapaii
B reHesi ycknagHeHoro nepebiry b1 y pitein:
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6)40P=-30,625+(0,112x YCC)- (0,770 x EIA 0-1-IM) +
+ (1,886 x ximasa) + (7,663 x TIA a-1-IM)

R=0,517,R?=0,268, F =4,656, p < 0,003

3a ogepxaroto mogennto YCC, akTUBHICTb NpoTeiHa3
BA30KOHCTPUKTOPHOI Aii Ta IXHIX iHriBiTopiB MOXHa BBaXaTu
HE3aNEeXHNMU YUHHUKAMK, SKi MatOTb iICTOTHWUIA BNNWB Ha
(pyHKLIOHaNbHWIA CTaH AuXanbHOI CMCTeMW B NaLieHTIB i3
BNA.

7) YCC = 376,267 + (0,703 x Y[P) - (0,382 x remo-
mobiH) — (21,947 x EEn) — (94,438 x HTIM) — (24,522 x
x TIA a-1-IM) — (0,481 x IL-1B) — (0,00506 x maca Tina
MPY HAPOMKEHHI)

R=0,616, R?=0,379, F = 4,183, p < 0,001

Lis mogenb nokasye HasiBHICTb BMMBY Ha (OyHKLj-
OHamnbHWIA CTaH CepLEeBO-CYANHHOI CUCTEMM TaKUX YWH-
HWKIB, SIK YacToTa AuxarbHUX pyXiB, piBeHb reMornobiHy,
aKTUBHICTb NpoTeiHas gecTpykTusHoi (EEm; p < 0,05) Ta
Bas3okoHcTpukTopHoi (HTMM; p = 0,004) gt 3 iXHim iHri-
6itopom (TIA a-1-IM; p = 0,004), piBeHb Npo3anansHOro
umTokiHy — IL-1R (p < 0,05) Ta Macu Tina Npu HapOKEHHI
(p < 0,05). Y natoreHesi XpOHi4HUX 3aXBOPIOBAHb NereHb,
y Tomy umucni npy BJ1, 3any4eHi B oCHOBHOMY Makpodaru
Ta HeMTPOINK, L0 NOB'A3aHO 3 PO3BUTKOM OKCWAATUBHOTO
CTpecy, KM Hafa€e 3axXBOPIOBAHHI0 CUCTEMHIIA XapaKkTep
[4]. Y pesynirarti nowwkomKkeHb Makpodaru, ki LIMPKyIHoKTb,
i MOHOLIMTM MirpyIOTb B YLUKO[KEHI MiCLIS, aKTUBYIOTLCA Ta
BUAINSAIOTL Npo3ananbHi uuTokiHy (Hacamnepen ®HIM-q,
IL-1R). Lli megiaTopu nokansHO NiaBULLYHOTL NPOHUKHICTL
CyOUH, CTUMYITIOOTb EHAOTENIANbHY aaresito, akTueaLil,
mirpaito HenTpodinis.

HenTpodinu matoTb Habip rigponiTMyHNX epmMeHTiB,
LLIO Jit0Tb Ha BCi CTPYKTYPHI €NEMEHTU NOBEPXHI KIITUH Ta
€KCTPaLLeNtoNspHOro MaTpyKCy, Cepen HUX NpoTeoniThY-
Hi — enacTasa, Haibinbl 3aaTHa 4O AeCTPYKLUil TKaHUH
[10,13-15].

06roBopeHHs

[MpoTsrom kniHiko-GioxiMiuHOro o6cTexeHHs aitent i3 B
obpann napameTpy, L0 Aany 3MOry OLiHIOBATU CTYMiHb
iHOMBIAyanbHOTO PU3UKy HecnpuaTnmeoro nepebiry
3aXBOPIOBAHHS: OCHOBHI MOKA3HWKW KMCIIOTHO-JTYXKHOIO
cTaHy kposi (napuiansHuii Tuck CO,, pH kposi), Sa0,, P
J1A, piBeHb Hb, YacToTa cepLeBMX CKOPOYEHb | AnXanbHUX
pyxiB. fKk 3'ACOBaHO B AOCAIMXeEHHI, Ha 3a3HadeHi nokas-
HVIKV BMIMBAOTL CKITAJOoBI CUCTEMM NpOTEiHa3a-iHriGiTop
npoTeiHa3 i piBHi Npo3ananbHUX LMTOKIHIB, siki 6epyTh 6es3-
MOCEPEOHI0 aKTUBHY Y4aCTb Y NATONONYHOMY NPOLEC, LU0
BPELLTI NPW3BOANTB [0 PO3BUTKY MHEBMOIOPO3Y, a 3MiHEHA
AKTUBHICTb NPOTEIHA3 Ba30KOHCTPUKTOPHOI, anONTOreHHOI
Ta AecTpyKTUBHOI Aii 36inbluye pyiHIBHUIA noTeHuian i
3YMOBJIIOE MOCUMEHHS (DiBPOTUYHMX NPOLIECIB i3 BTPATOH
Hagani yHKuii opraHis i cuctem.

BucHoBKH

1. CMCTEMHUIA aHani3 KIiHIYHOro Matepiany B AiTen
i3 pi3HUMK pe3ynbTaTamy 3aXBOPIOBaHHS B acnekTi KMiHi-
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

k0-6ioXiMi4HMX B3aEMOBIHOLLIEHb AAE 3MOTY BUSIBUTM Bifj0-
KpemIieHi Mapkepu NPOrHo3y pesyrbTaTy 3aXBOPHOBAHHS:
OCHOBHI NOKa3HWKM K1CIIOTHO-MY>KHOTO CTaHy KpoBi (napLyi-
anbHui ek CO,, pH KpoBi), caTypauis kucHIo, cepeaHin
TUCK y nereHeBili apTepii, piBeHb remornobiHy, YacTota
CepLEeBYX CKOPOYEHb | AUXanbHIX PyXiB, Ski 3anexars Bif,
KOMMOHEHTIB CUCTEMM NpoTeiHa3a—iHribiTop npoTeiHas i
PiBHIB Npo3anasbH1X LIMTOKIHIB.

2. OUiHIOBaHHSs! HAaBEAEHNX MapaMeTpiB Jae 3MOry po3-
pobuTK iHAVBIAYarbHi Nporpamm NepcoHanLHOro criocTepe-
KEHHS Ta TaKTVKM KIIHIYHOrO MEHEMKMEHTY, 3abe3nedeHHs
MepCoHanbHOrO AiarHOCTUYHOTO, TEPaneBTUYHOTO NiAXoAY,
BU3HAYEHHS1 e(heKTUBHOCTI KOMMIIEKCHOTO NiKyBaHHA Ta
peabiniTauii aiten i3 GpoHxonereHeBo aucnnasieto.

3. MNowwupeHicTb OpMyBaHHS KapAioBacKynspHUX
yCKIaHeHb y XBOPMX Ha BpPOHXoNereHeBy AUCNnagioo cy-
MPOBOMKYETHCS BIAMIHHICTIO XapaKTepy aKTUBHOCTI YUHHUKIB,
SIKi BNIMBAKOTb Ha AerpafaLito Ta eKCNaHCio eKCTpaLento-
NAPHOTO MaTPUKCY, 3aranbHoi NPOTEONITUYHOI aKTUBHOCTI,
npoTeiHa3 Ba3OKOHCTPUKTOPHOI Ta anonToreHHol Ain, Lo
BinOyBa€ETbCA Ha Tri 3MiH KCIIOTHO-MY>KHOMO CTaHy KPOBI.

MepcnekTMBM noganbLimnX AoCNimKeHb NonsraKTs
y HeobXxigHOCTI normmnbneHoro oOCTEXEHHS AiTen i3 BpoH-
XOIEreHeBoI AVCNNAa3iero s OLiHIOBAHHS CTaHy CUCTEMM
npoTeiHa3 pi3Hoi Aji Ta ixHix iHribiTopiB y cupoBaTLi KPOBI,
aKTMBHOCTI MPO3anarbHyIX LIUTOKIHIB, KUCTIOTHO-ITY>KHOTO CTa-
Hy Ta piBHS CepeHbLOro TUCKY B JIEreHeBil apTepii, Lo AacTb
3mory 3anobirTi BUHUKHEHHIO KaphioBaCKyMApHWX ycknag-
HeHb i po3pobUTU iIHAVMBIAYaANbHUIA ANFOPUTM KiHIYHOTO
CMOCTEPEXEHHS 3a ZiTbM 3 GPOHXOMNEreHEBO ANCTNASiE.
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MeTa po6oTu — po3pobneHHs KpUTEPIiB ANst BU3HAYEHHS TPUBANOCTi NPOTU3ananbHOi Tepanii Ta nokasaHb ANns CkacyBaHHs
iHransuinHmx koptukoctepoigis (IKC) y aiten, siki xBopi Ha GpoHXonereHeBy Aucnnasio.

Marepianu Ta metogmn. O6cTeXMMMN 56 HELOHOLIEHNX AiTe NEPLIOrO POKY XUTTS 3 CEPefHbOBAaXKOL (1 rpyna) Ta BaxKoto (2
rpyna) «knacuuHot» GpoHxonereHesoto avcnnasieto (BJI), ki iHransauinHo otpumysanu Gyaeconin. Mpynu AiTent 3icTaBHi 3a
recTauifiHM BikOM, MacOH Tifla Npy HAPOKEHHI, CTaTTHo.

EeKTMBHICTb Teparii OLHIoBaNN 3a JMHaMIKOKO KNiHI4HUX NPOABIB, MOHITOPYBAHHAM Hacu4eHHs Kposi kucHem (Sa0,) y crokoi
Ta NP HaBaHTaXeHHi, kKanHorpad)iYHNM MOHITOPUHIOM, 3MiHAMM Ha PEHTreHOrpamax rpyaHoi KNiTku.

Pesyneraru. LLomicsauHe cnoctepexeHHs NpoTsrom poky 3a Aitbmu 3 BI1I nokasano, Lwo nig yac npotusanansHoi Tepanii IKC y
BCiX [iTelt cnoyatky perpecyBanu KniHiyHi Nposiev (B cepeaHboMy npoTsrom 2,5 micsus B aiten 1 rpynu Ta 4,5 micsaus B aiten 2
rpynu), NoTiM HopManidyBanacs HacU4YeHICTb KMCHEM KpoBi (B cepeaHboMy npotsirom 3,0 Ta 5,5 micaus BignosigHo). Tpusanile
30epiranucs 3miHW kanHorpadidHx nokasHukis (Big 3 4o 12 mic.). 3MiHM Ha peHTreHorpamax OpraHiB rpyaHoi KNiTku 30epiranucs
Big 9 40 12 MicsuiB BIANOBIAHO | He 3aBXAM BIANOBILANM PErpecy KniHiYH1X NposiBiB.

dakTopHWIA aHani3 AaB 3Mory BUAINWUTW KpUTepii Ans ckacyBaHHS NpoTu3ananbHoi Tepanii. Haibinbly 3HavywmmMn Bynn Hop-
manisaLjis 4acToTV ANXaHHS Ta 3MEHLUEHHS 3afMLLKN, 3HWKeHHs Sa0, Npu HaBaHTaxeHHi He GinbLue Hix Ha 10 %, 3MeHLLeHHs
HEPIBHOMIPHOCT BEHTUMALIRHO-NEPY3ilHNX BIBHOCKH | TPUBANOCTI Yacy Buanxy 3a AaHumn T /T_ . 3MiHK Ha peHTreHorpamax
OpraHis rpyAHOI KIiTk1 He Manw iCTOTHOTO BNAWBY Ha TPMBAnNICTb NpoTU3anansHoi Tepanii y Aiten is b1,

BucHoBku. Tpueanicts Tepanii IKC mae 6yTu iHavBinyanisoBaHa, BpaxoBytoun BaxkicTb BJ1, AvHamiky KniHiYHWX NposiBiB,
MOKa3HWKM NyrbCOKCUMETPIi y CNOKOi Ta Npu HaBaHTaxeHHi. KanHorpadiuHui MOHITOpuHr y aiten i3 Bl aae 3mory 06'ekTuBHO
OLHATI AuHaMiKy perpecy 0b6CTpyKUii OPOHXIB i BU3HAUNTL iHAMBIAYanbHi TepMiHu ckacyBaHHs IKC. MocTiiHni peHTreHo-
OMYHNIA KOHTPOIb Ha amBynaTopHoMy eTani nikyBaHHs aiTei i3 BI1L, He 060B’'3KOBMIA, OCKINbKW PETPEC PEHTTEHONONYHUX
nposiBiB Mae NoBinNbHWI Nepebir, He BNnMBae Ha BUBIp | TpBanicTb NpoTu3anansHoi Tepanii.

Kputepuu AAMTEABHOCTH NPOBEAEHUA NPOTUBOBOCNAAMTEALHOI Tepanuu
y AeTei, 60AbHbIX 6POHXOAErOUHOM AUCNAA3HEN

T. W. CtenaneHko, U. H. Xpuctocosa, A. B. Pykasuusa

Llenb pa6oTki - paspaboTka KpUTEPUEB AMNS ONpeSeneHns NPOLOMKUTENBLHOCTY MPOTUBOBOCTANUTENLHON Tepanim 1 NokasaHuii
[0St OTMEHbI MHransuMoHHbIX kopTukocteponaos (MKC) y peteit, 60nbHbIX GPOHXONEroYHoi ancnnasmen.

Matepuansi n metoabl. O6cnenosany 56 HeAOHOLLEHHBIX AETE NEPBOTO roAa XM3HN CO CPeaHETsHKenoi (1 rpynna) v Tshxenon
(2 rpynna) «kmaccuyeckor» BpoHxonero4Hon ancnnaavet (bJ1M), kotopble Nonyyany MHransuroHHo 6yaecorua. Mpynnbl feTen
COMOCTaBNMbI MO reCTALMOHHOMY BO3PACTY, Macce Tena npu poxaeH!H, nony.

OhheKTUBHOCTb Tepaniv OLIEHUBANM MO AUHAMUKE KIMHUYECKUX MPOSIBNEHUA, MOHUTOPUHTY HACHILLEHNS! KDOBY KUCTOPOLOM
(Sa0,) B nokoe 1 Mpu Harpyake, kKanHorpach4eckoMy MOHUTOPUHIY, USMEHEHNAM Ha PEHTTeHOrpaMMaX rpyIHOM KNeTku.

Pesynktatbl. ExemecsyHoe HabnogeHve B TeveHune roga 3a aeTbMu ¢ BJ1[ nokasano, 4to npu npoBeaeHUM NPOTUBOBOCTANM-
TenbHom Tepanum KC y Bcex ieTel cHavana perpeccupoBant KImH1Yeckve Nposienenust (B cpeaHem B TedeHue 2,5 Mec. y aeten
1 rpynnbl v 4,5 Mec. y aeTet 2 rpynnbl), 3aTeM HOPManM30BanMCb NOKa3aTeN HACKILEHHOCTU KUCIIOPOAOM KPOBY (B CPeAHEM
B TeyeHue 3,0 1 5,5 mec. COOTBETCTBEHHO). Bonee AnnTenLHO COXPaHANUCE U3MEHEHNS KanHorpadgnyeckmx nokasatenen (o1 3
10 12 mec.). iameHeHns Ha peHTreHorpamMmmax OpraHoB rpyAHOMN KNETKM CoXpaHsanmneb ot 9 Ao 12 MecsueB v He BCerga CooTBeT-
CTBOBAIN PETPECCY KIMHUYECKIX NPOSIBIIEHUI.

DaKTOPHBIV aHanM3 No3BoNNI BbIAENNUTb KPUTEPUM AN OTMEHbI NPOTUBOBOCTANMUTENLHOM Tepaniv. Hanbonee sHaummMbiMy Gbinn
HOpManu3auma 4acToTbl fibixaHWs 1 yMeHbLIeHNe OablilukK, naneHre SaO, npu Harpyske He Gonee yem Ha 10 %, ymeHblueHne
HEPaBHOMEPHOCTI BEHTUMALMOHHO-NEPEY3NOHHBIX OTHOLIEHMIA U NPOLOIMKUTENBHOCTI BPEMEHN BbIAOXa MO AaHHbIM T, /T, .
M3MeHeHus Ha peHTreHorpaMmMax OpraHoB rpyAHOW KIETKW He MMeNW CyLLECTBEHHOTO BUSIHWS Ha NPOLOMKUTENBHOCTbL NPOTH-
BOBOCManuTenbHON Tepanum y aeten ¢ bI1A.

BeiBoabl. MpogomxutensHocT Tepanun MKC pgormkHa ObiTb MHAMBMAYanM3MpoBaHa ¢ yyetom Tskectv BJ1, anHamvky knv-
HUYECKVX NPOSIBMEHUI, NoKasaTenen nynsCoKCUMETPUN B MOKOe 1 Npu Harpyske. KanHorpacuyeckuin MOHUTOPUHT y AeTen ¢
BI1[] naet BO3MOXHOCTb 0GBEKTHUBHO OLIEHUTb AMHAMWKY perpecca 06CTpyKLMM BPOHXOB 1 ONpeaenTb MHAMBULYaNbHbIE CPOKA
oTMeHbl MKC. TTOCTOSIHHBINA PEHTTEHONOTMYECKII KOHTPOITb Ha ambynaTtopHoM 3Tane NeveHus geteit ¢ bJ1 He obsisaTeneH, Tak
KaK perpecc peHTreHoNorM4eckx NPOSIBIIEHUIA NPOTEKAET MEANEHHO W He BRMSIET HA BbIGOP M MPOAOMKUTENBHOCTL NPOTHUBO-
BOCManuTensHoON Tepanuu.
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Criteria for the duration of anti-inflammatory therapy in children with bronchopulmonary
dysplasia

T. I. Stepanenko, I. M. Khrystosova, H. V. Rukavytsia

Objective. To develop criteria for determining the duration of anti-inflammatory therapy and indications for withdrawal of inhaled
corticosteroids (ICS) in children with bronchopulmonary dysplasia (BPD).

Materials and methods. A total of 56 premature infants with moderate to severe (group 1) and severe (group 2) “classical”
bronchopulmonary dysplasia (BPD) who received inhaled budesonide were examined. The groups of children were comparable
for gestational age, birth weight and matched for gender. The effectiveness of therapy was evaluated according to the dynamics
of clinical manifestations, monitoring of blood oxygen saturation (Sa0,) at rest and during exercise, capnographic monitoring and
chest radiography changes.

Results. Monthly observation of children with BPD during the year showed symptoms resolution in all children in the course of
anti-inflammatory ICS therapy (on average within 2.5 months in the children of group 1 and within 4.5 months in the children of
group 2), and then the parameters of SaO, were normalized (on average within 3 and 5.5 months, respectively). Capnographic
changes remained longer (from 3 to 12 months). Chest radiographs showed changes within a period from 9 to 12 months and
these changes did not always correspond to the symptoms resolution. The conducted factor analysis allowed to identify the criteria
for withdrawal of anti-inflammatory therapy. The most significant criteria were the normalization of respiratory rate and reduction
in dyspnea, a decrease in Sa0, less than 10 % during exercise, a decrease in unevenness of ventilation-perfusion relations and
expiratory time according to T, /T, ratio. Changes in the chest radiographs did not have a significant effect on the duration of anti-
inflammatory therapy in children with BPD.

Conclusions. Thus, the duration of ICS therapy should be individualized taking into account the severity of BPD, the dynamics
of clinical manifestations, and the indicators of pulse oximetry at rest and during exercise. Capnography monitoring in children
with BPD provides an opportunity to assess objectively the dynamics of bronchial obstruction resolution and to determine
the individual terms for withdrawal of ICS. Constant X-ray control is not necessary at the outpatient stage of treatment for
children with BPD, as the signs of radiographic recovery are slow and do not influence the choice and duration of anti-

inflammatory therapy.

BpoHxonerexesa aucnnasia (bJ1) 3a octaHHi poku nepe-
crana 6yTu Tinbkw HeoHaTtanbHoK npobnemoto. XBopi Ha
BJ1[ aiTv nicns BUNMCYBaHHS 3 HEOHATabHOIO CTaLioHapa
noTpebytoTb TPMBAsOI Tepanii y 3B'A3ky 3 NEPCUCTYHOHO0
OpOHX00BCTPYKLEtD, CTIKUMM (i3MKanbHUMK 3MiHaM
B NereHsix, L0 MoB'A3aHi 3 iHTepcTuLianbHUM ¢ibposom,
rinepnnasieto Magknx mM’a3is TepMiHanbHUX AnMXanbHUX
LIMAXiB, 3ananbHAMKU 3MiHaMK CriM3oBOi BpoHXiB i no-
LUKOKEeHHAM muroTnueoro enitenito [1,2,7,11]. Came
3ananbHuii NPOLEC Bifirpae BaXnmBy porb y 30epexeHHi
NepCuCTyo4oi GpOoHX00BCTpYKLUii. Mpun AocnimKeHHi 6poH-
X0anbBeOMNSIPHOTO NaBaxy, iHLYKOBAHOrO MOKPOTWHHS B
aiten i3 bI1[ BUSBNSnM nigBuLLEHNA BMICT HeATpodinis,
NiABULLEHHS KOHLEHTpaLii npo3ananbHux LuTokiHiB (IL1,
IL6, IL8, TNF-a), a Takox nigBuLLEeHy akTUBHICTb enacrasu,
(hiGPOHEKTUHY, LLIO € NIArPYHTAM AN NPU3HAYEHHS NPOTH-
3ananbHoi Tepanii [4,5,13].

lMNpenapatamu, L0 MatTb HanbINbLL BUPaXEHi Npo-
TW3ananbHi BNacTUBOCTI, € KOPTUKOCTEPOIan. MexaHiam
npoTu3ananbHoi Aii KOPTUKOCTEPOIAiB NOB’'A3aHMIA 3
aKTMBaLi€et0 NPOLECB TPAHCKPUNLIiT FeHiB Ta YTBOPEHHAM
6inkis, WO MatoTb NPOTM3ananbHUi eekT (MiNOKOPTUH-1,
b2-appeHopeuenTopu, HeliTpanbHa eHgonenTuaasa
TOLLO), B3aEMOZIEI0 TOPMOHOPELIENTOPHOIO KOMMMEKCy 3
thaktopamu TpaHckpunii (npoteil-1, NF-kB ToLwo), siki ak-
TUBYIOTLCS N BNAMBOM MEAIATOpIB 3anareHHs, OKCMAaHTIB
i BipyciB (nosareHomHuit edpek) [3,10,14]. Pesynsratom
LbOrO € ranbMyBaHHS TPAHCKPUMLi «3ananbHUX» reHis i
3HWKEHHS CUHTE3y Mpo3anarnbHUX MegiaTopiB (LMTOKIHIB,
OKCuAy a3oTy, Monekyn agresii Towo). Takui MexaHiam aii
BIACTMBMI CUCTEMHUM Ta iHransLinHAM KOPTUKOCTEPOiAaM
(IKC) [5,6,8]. YncneHHi gocnimxeHHs, WO NpUCBAYeHi 3a-
CTOCYBaHHIO AekcameTasoHy B nikyBaHHi BJ1, nokasanm
1ioro Hebesneky LLIOoAO BiaaaneH1x HEBPOMOTivYHUX HAacMiaKiB
[2,14,15]. Wopo 3acTocyBanHs IKC ans nikyBaHHs BI1[
[aHi cynepeunuBi, ixHs ed)eKTUBHICTb | Be3neka JOHWHI
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anckyTytotbea [6,8,12]. OpHak Ha eTani ambynaTtopHoro
nikyBaHHs fiTei, siki xBopi Ha BJ1[, ansrepHatnem IKC He-
Mae. BigcyTHICTb KMiHIYHWX MPOTOKONIB NiKyBaHHSA XBOPUX
Ha BJ1[ sk y HeoHaTanbHOMy, TaK i B MOCTHEOHATaNbHOMY
nepiofax NprU3BoaANTb A0 TOTO, L0 XBOPi 4aCTO OTPUMYHOTb
Heobr'pyHTOBaHO TpmBane nikyBaHHa IKC abo npoTusa-
nanbHy Tepanil B3arani He npu3HavalTb. binbwicTb
[OCTIAHWKIB peKOMeHaYTb NPoBoANTM nikyBaHHS IKC
Bi4 3 o 12 micauis [2,4]. Y peskux mxepenax ¢axosoi
nitepatypy pekoMeHpytoTb ckacoysaty IKC, konn gutuHa
MpM rOCTPUX PECMPaTOPHIX 3aXBOPKOBAHHSIX HE MaE SBULL
6poHxianbHoi obCTpyKuii [3], ane He Bci aitn 3 BI1M xBO-
pil0Tb Ha rocTpi pecnipaTopHi iHdekuii. MokasHukamu, ki
mormv ByTu noknaaeHi B OCHOBY BWU3HAYEHHS TPUBANOCTI
npoTu3ananbHoi Tepanii, € npo3ananbHi UMTOKIHW, ane y
KniHiYHi NpakTWLi neaiaTpa, CiIMENHOrO Nikaps BUSHAYEHHS
LIMX NMOKa3HWKIiB 0OMEXEeHe Ta MOB'sA3aHe 3 B3STTAM KPOBI.
Tomy NOTPIGHO BUBHAYNTY KITiHI4HI KpUTEPIT, PYHKLIIOHAMbHI
meTtoau koHTponto Tepanii IKC y pitei i3 BI1I, noctynHi B
NOBCSAKAEHHI NpakTuLi fikaps.

MeTa po6oTtu

Po3pobneHHs kpuTepiiB ANs BU3HAYEHHS TPUBANOCTI
npoTM3ananbHoi Tepanii Ta nokasaHb 45151 ckacyBaHHs IKC.

Martepianu i meToAM AOCAIAKEHHA

Mig cnocTtepexeHHsm nepebysanu 56 aitel nepLuoro
POKYy XWUTTS 3 «knacuyHoto» BJ[, siki nepebysanu Ha
AvcnaHcepHoMy obniky B kaTaMHecTUiHoMy kabiHeTi K3
«[IHINpOneTpOBCLKWIA Criewiani3oBaHui KNiHIYHUA Meauy-
HWUIA LIeHTP 300pOB’ MaTepi Ta AUTUHM iMeHi npochecopa
M. ®©. PygHesa» [JOP. Cepen obcTexeHux 34 antuHu
manu cepefHboBaxky (1 rpyna), a 22 —Baxky opmy bJ11
(2 rpyna). QiarHo3 BJ1[ BcTaHoBMOBanNM 3a KpuTEpIAMM

Key words:
bronchopulmonary
dysplasia,
premature infants,
therapy, inhalation,
corticosteroids.
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Jobe Ta Bancalary [9]. Y pocnimkeHHs He 3anyyanu fiten
i3 BPOMKEHNMI BaZamu PO3BUTKY NereHb i cepus (Kpim
BiKPUTOI apTepianbHOI NPOTOKY Ta BIAKPUTOTO OBanbHOM
BikHa), BaXkuMm ypaxeHHamu LIHC, a Takox giten i3 «Ho-
Bot0» BJ1[, OCKifibkY B HUX NPOBIAHNM (DaKTOPOM YPaXeHHs
nereHb € He 3anarbHuiA NPOLEC, a MOPYLUEHHS NPOLECIB
anbBeonisauii nerenb. [liten i3 nerkoto popmoto BI1[ Takox
He 3any4anu B 4OCRigKeHHs!, 60 BOHM Ha ambynaTopHoMy
eTani nikyBaHHs He Manu NposiBiB 6poHxianbHoOT 06CTpyKUi
Ta He NOTpebyBany MeaMKaMeHTO3HOI Teparii.

Yci aiTn HapoaUnMCs HEQOHOLLEHUMY B TEPMIHI recTaLii
BiZ 26 [0 32 TwkHIB, 3 NepLuoi obu xuTTs nepebyBany Ha
LUTYYHIN BEHTUNALT NereHb, TpyBanicTb AKOI CTaHoBMNa
Big 7 0o 45 gHiB (y cepeaHboMy 26 AHiB), OTpuMyBanu
Kypocypd. pynu fgiTen 3icTaBHi 3a CTaTTiO, Macok npu
HapomxeHHi. Bei aitn 3 Baxkoto BJ y BigaineHHi iHTeH-
CVBHOI Tepanii Ta pearimMaLlii OTpUMyBasnu KOpOTKOTpUBani
Kypcu aexkcameTtasoHy, cepeq Hux 6 (27,3 %) notpebysanu
MOBTOPHOTO BBEAEHHSI EKCAMETA30Hy 3 MPU3HAYEHHSAM
Hapani IKC. Cepen aiteit i3 cepenHboBaxkoro BJ1 Tinbku 5
(14,7 %) otpmyBanu NikyBaHHs JeKCaMeTa3oHoM Y Biagi-
NeHHi pearimMaLii Ta iHTeHcuBHOI Tepanii, a IKC npusHayanm
Y BigZiNeHHi Jpyroro etany BUXOLKyBaHHS HE[OHOLLEHUX
aiteit. MokasaHHst Ans npusHadeHHs IKC — HasiBHICTb K-
HiYHUX NPOSBIB 06CTPYKLii GPOHXIB.

Yci gitu, ski nepebyBany nig cnocTepexeHHsM, OT-
puMyBanu npenapar OyaecoHia iHransuiiiHo Yepe3 Heby-
nansepHui iHranaTop y posi 0,125 mr givi Ha goby. Mpn
HefocTaTHi edpekTUBHOCTI 403y nigsuLlysanm 4o 0,25 mr
ABidi Ha goby. Tpmeanictb Tepanii — Big 2 0o 12 micsuis.
EdbekTnBHICTb Tepanii ouiHIOBaNM KOXHOMO Micaus 40
BiKy 1 piK 32 Perpecom KniHiYHUX CUMNTOMIB (3HUKHEHHS!
CYXWX, «CBUCTSIUMX» XPWNIB, 3MEHLLEHHS ab0 3HUKHEHHSI
KPEMUTYKUMX XPUMIB, 3MEHLLEHHS MOAOBXEHOCT BUAVXY,
3HKEHHS YaCTOTU [AVXaHHS1 y CNOKOi (MeHLLe Hix 60 Ha XBuY-
TIVHY), 3MEHLIEHHS BUPAXXEHOCTI 3anafiaHHs MoCTYNMBMX
MiCLb rPYAHOI KNITKW; 3@ AAaHAMW MOHITOPUHTY HACU4YEHOCTi
KpoBi kucHem (Sa0,) y crokoi Ta Mpu HaBaHTaXeHHi 3a
JaHVMK MyNbCOKCUMETPIT; KanHorpachiyHOro MOHITOPUHTY
3a [J0MoMOoroto nopTatueHoro anapara «Capnosy cipmu
Medlab 4epes HOCOBI kaHOMi MiA 4ac CHy 3 aHamni3om
MoKasHUKIB BennMuMHM koHuenTpauii CO, B KiHLi BuauXy
(ETCO,), kyTa Haxuny arnbBeonsipHoi hasu kpuBoi (KyT a)
Ta CTyNeHs Haxuny anbBeonapHoi (hasu kanHorpaMu AP, ./
At, cniBBigHOLLEHHSs Yacy Bauxy Ta Buauxy (Tin\Tex); amiH
Ha peHTreHorpamax OpraHiB rpyaHOI KMiTku (3MEHLLEHHS
rinepiHcnALii, TSKUCTOCTI TOLO).

[NepBUHHMIA CTAaTUCTUYHWIA MaTepian 06podunm meTo-
fom BaratodakTopHOro aHanisy (komn'loTepHa nporpama
ELEX, 2010). CtaTuCTU4HO 3HaYyLLa BiAMIHHICTb 32 03Ha-
Kamu OLiHtOBanu, BUKOPUCTOBYLOUM KpuTepin CTbloaeHTa.

Pe3yabTati

Ha nouatky cnoctepexeHHs BCi ity Manm KniHiYHi 03HaKu
nopyLeHHst GpoHXianbHOi NpoXigHOCTI: ekcnipaTtopHa
Yu 3MillaHa 3aguiikv npu isNYHOMY HaBaHTaXEeHHI,
MOJOBXEHHS BUAVXY, CBUCTSAYI Xpunu, 3BinbLUeHHs nepe-
[HbO-33iHEOr0 PO3MIPY FPYAHOI KITITKW, BTATHEHHS FPYAHOI
KTk, NOMipHe TaxinHoe. i yac 06CTexeHHs B LUX AiTen
BUABNANM 3HWKeHH:A Sa0, npyn (hisn4HOMY HAaBaHTaXEHH
(nnay, cmokTaHHs) Ha 15-20 % Big Sa0, y cnokoi (4o

86,2 + 4,8 % y piten nepwoi rpynu ta o 78,5+ 9,6 % y
ZiTel Apyroi rpynu), peHTreHONOrYHO BUSHAYMMW NOMIPHi
ibpo3Hi Taxi B nereHsix, rinepiHgnsuito Ta nigcuneHHs
niereHeBoro MantoHka. MpoTsrom kanHorpadivHoro 06¢Te-
XEHHS! B ZjiTeit 060X rpyn BUSIBNSANN HU3bKY iIHTEHCUBHICTb
nerexesoi BeHTunauii (ETCO, y aitert 1 rpynu ctaHosms
27,8 £ 1,7 mm pT. cT., y AiTen apyroi rpynu — 23,3 +
1,9 Mm pT. T, p < 0,05), HEPIBHOMIPHICTb BEHTUNSALLIN-
HO-Nepay3iiHNX BiAHOLLEHD (KYT d Ta BigHOWeHHsA AP /At
y nepLuin rpyni ctaHoBunu 52,26 + 5,20 ta 19,60 + 7,21
npotn 58,90 + 3,80 Ta 25,80 + 4,70 y Apyriit rpyni BiANoBIA-
Ho, p <0,05), NofoBXeHHA Yacy Buavxy 3a gaHumn T, /T_
y oitei obox rpyn.

3acrocyBaHHs GyaecoHigy y 29 (85,3 %) aiten nep-
LI Fpynn CynpoOBOAXYBarNocs BipOrigHO MO3UTUBHOK
AVHaMIKO0 BCIX KNiHIYHWX NPOSIBIB 3aXBOPIOBAHHS B NEPLUi
2-3 micaui nikysanHs IKC: BigHOBMtoBanacs HopmarsHa
yacToTa AUXaHHsl, 3HUKanV 3aduliKka Npy HaBaHTaXeEHH
Ta CBUCTAYI XPUMW, 3MEHLLYBANNCA BTATHEHHS rpyaHOI
KniTkn (mabr. 1).

Lle cynpoBomKyBanocs 3MeHLLIEHHSIM CTYNeHS rinepi-
chnsauii Ta ¢ibpo3HMX 3MiH Y NereHsIx Ha peHTreHorpamax
PYAHOI KNiTkW (NP1 HE3MIHHO MiABULLEHI NPO30POCTi),
BiPOTiAHMM 3MEHLUEHHSAM FNOKCeMil 3a JaHuMuM caTypalii
KucHio (mabn. 2). Mpu disnyHomy HasaHTaxeHHi Sa0,
3HWKyBanacs He GinbLue Hix Ha 10-12 %.

HaibinbLu nokasoBumMn Gynu 3MiHW KanHorpadivHnX
MnoKasHuKiB (mabs. 2). Yxe Ha 2 Mmicaui npoTuanansHoi
Tepanii B AiTel nepwoi rpynu 36inblyBanacs iHTeH-
CUBHiCTb NnereHesol BeHtunauii ETCO,, sveHLuyBanacs
HEPIBHOMIPHICTb BEHTUNALIHO-NEPY3iHNX BiAHOLEHD i
HOpMarlisyBaBCs NOKasHMK Yacy BuanXy 3a aaHumn T, /T_.
Taka no3unTvBHa AyHaMika xBopobu fana 3mory ckacysaTm
ropMOHasbHY Tepanito Yepes 2—3 MicsiLi B GinbLwocTi AiTen.
Y 5 (14,7 %) niten perpec KniHi4HUX CMMNTOMIB Y nepLui 3
micsi 3actocyBaHHs IKC 6yB MeHLL LWBMAKAM, | TPUBANICTb
nikyBaHHS B HAX CTaHOBWNA Bif 4 40 6 Mic. AHani3 npuinH
TpUBAniLLOi NPOTM3ananbHoi Tepanii B LUX AiTel Nokasas,
oy 3 i3 H1x OyB CHOPOM 3pUTYBaHHS, SKWIA CyNPOBOKY-
BaBCS MikpoacnipaLi€to, 2 ANTUHM YacTo XBopinu Ha P3,
LLI0 3yMOBIIOBaso 3arocTpeHHs bJ10.

AHanis ecektmBHocTi npotmsanansHoi Tepanii IKC y
ZiTelh apyroi rpyniy nokasas, Wo Tinbku 3 (13,6 %) aiten manu
MO3UTWUBHY AWHAMIKY KNiHIKO-(DYHKLIOHANbHWUX MOKa3HWUKIB
y nepwi 3 micaui nikyBaHHs (mabsn. 7). binbLuicTb Aiten
i3 Baxkoro BJ1[] notpebyBanu TprBanoi npoTusananbHoi
Tepanii (B cepegHbomy 5,5 £ 1,2 micaus). Perpec kniHiuHnX
nposisia ByB Ay»Ke NOBINbHWIA, LOBro 30epiranucs BTArHEHHS
TPYLHOI KNiTky (y cepenHbomMy 1o 4,5 + 0,8 micaus), saguiuka
3MILLIAHOTO XapaKTepy Y CNOKOi Ta NPy HABaHTaXeHHi, Taxin-
Hoe. MoHiTopuHr Sa0, nokasas, Lo ATy Apyroi rpyni Mani
TpuBane 30epexeHHst rinokcemii (B cepenHbomy 4,2 + 1,3
micsLst), 0COBNMBO NMOCUIIOYUCH NPK (Pi3MYHOMY HaBaH-
TakeHHi — 3HkeHHs Sa0, Gyno Ha noHan 20 % (mabn. 3).

KanHorpadi4HWin MOHITOPUHT AiTen Apyroi rpynu noka-
3aB JyXe MOBIMNbHE NiABMULLEHHS! IHTEHCUBHOCTI NereHeBol
BEHTUNALIT, 3MEHLIEHHSI HEPIBHOMIPHOCTI BEHTUNALIN-
HO-NEePy3ifHNX BiBHOLIEHD i 30EPEXEHHS MOJOBXEHOro
yacy Buauxy 3a JaHumu Tin/Tex. Ha peHTreHorpamax aiten
i3 Baxkoto B yrpumysanucs rpybi dibposHi Tsxi, ciT-
4acTiCTb NereHeBoro MasioHKa, 3MEHLLEHHS MPO30pPOCTi
nereHeBoi TKaHuHW. Y 5 (22,7 %) piten apyroi rpynu
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Tabnuus 1. JuHamika pecnipaTopHuX NOpyLIEHb Y XBOPUX Ha BpOHXONereHeBy AMCMNA3il NpU 3acTocyBaHHi byaecoHigy

KniHiuHi nposin 1 rpyna (n = 34) 2 rpyna (n = 22)
Yepes 3 micaui Yepes 6 micauis Yepes 12 micauis Yepes 3 micaui Yepes 6 micauis Yepes 12 micauis

TaxinHoe y crokoi 18 (52,9 %) 2(5,9 %)* - 18 (81,8 %) 9 (40,9 %)* 4 (18,2 %)
3apuiuka npy HaBaHTaXeHHI 12 (35,3 %) 3(8,8 %)* - 20 (90,1 %) 16 (72,7 %) 8 (36,4 %)*
PeTpakuii rpyaHoi knitku 8(23,5%) - - 15 (68,1 %) 8 (36,4 %)* 4 (18,2 %)*
IMonoBXeHHs BUauXy 4 (11,7 %) - - 18 (81,8 %) 12 (54,5 %)* 8 (36,4 %)*
CTilAKi Xpunu Hap nereHsiMm 6 (17,6 %) 3(8,8 %)* - 18 (81,8 %) 9 (40,9 %)* 6 (27,3 %)*

*p<0,01.

Tabnuus 2. inHamika kanHorpadivH1X NoKasHWKIB i caTypaLii KWCHIo B AiTeli nepLuoi rpynu npw nikyBaHHi ByaecoHigom

opes 3 i opes  wicnie epes 12 ionia

89,634 % 93,6 £5,2 %" 95,8+6,9 96,2+3,38

ET002 278+1,7 36,8 £2,8 379+32 40,8 +3,6

Kyt a 52,26 +5,20 48,7 +4,6* 445+38 42,6+6,2

Poo/At 2719+48 23,6 £5,6* 21,8+4,6 20,6 £6,7
T\T 0,67 £0,12 0,48 £0,03* 0,44 £0,13 0,42 +0,07

in'ex

#:p<0,05.

Tabnuus 3. JuHamika kanHorpadivH1X NoKa3HWKIB i caTypalii KMCHIo B AiTeit Apyroi rpynu npu nikyBaHHi 6yaecoHinom

Hopes 3 i epes s wicmie epes 12 icmia

845+63 % 89,4 +4,8 % 90,2+53" 94,1+4,8
ETCOZ 233+£25 255+34 208+3,7 328+42
Kyt a 58,938 55,6 £ 5,1 484+2,7* 47729
AP_/At 258+4,7 248+34 236+39 20,6 £ 6,7*
Tin\Tex 0,69 £0,11 0,56 +0,17* 0,51+0,08 0,48 +0,11
*p<0,05.

npotu3anansHa Tepanis IKC 6yna HeedekTvBHa B pe3ynb-
TaTi NpeBanoBaHHs Baxkux ibpo3HUX 3MiH NnereHeBol

3MiHW Ha peHTreHorpami opraHiB rpyaHoI KTk He Manu
3HaYyLLOro BNMWBY Ha TPUBANICTb NPOTM3anansHoi Tepanii

NapeHximu. B Aitent i3 BJ1M. Ller hakT MOXHa NOSCHUTK TUM, LUO L
NPOsIBY NOB’AA3aHi HE TifbKW 3 HASBHICTIO BEHTUALINHUX
nopyLLIeHb, ane i 3 PeCTPUKLIIEIO NereHb BHACMiAoK iHTep-

06roBopeHHsA by pecTh P

CnocTtepexeHHs 3a xBopumMu Ha BJ1[ nokasano, wo nig
yac npotusanansHoi Tepanii IKC y Bcix aiten cnoyatky
perpecyBanu KIiHi4Hi MposiBu (B CepeaHbOMY MPOTArom
2,5 + 0,9 micaus B aiten 1 rpynm Ta 4,5 £ 1,5 micausa B
ZiTei 2 rpynu), NoTiM HOpManidyBanacsi HaCUYEHICTb KuC-
HeM KpoBi (B cepeaHbomy mpotsrom 3,0 £ 0,51a 5,5+ 1,4
micsaLs BiANoBigHO). Tpusanilue 30epiranncs 3MiHM kanHo-
rpadiyHux nokasHukis (8ig 3,0 £ 0,7 go 9,0 + 2,8 micaus
BiZNOBIAHO). 3MiHM Ha peHTreHorpamax OpraHiB rpyaHoi
KniTkn 30epiranucs Big 9 0o 12 micauiB BigNOBIAHO Ta He
3aBXav BiANOBIAANM perpecy KriHivHux nposisis. Tpusane
30epexeHHs 3MiH Ha peHTreHorpamax OpraHiB rpyaHoi
KNITKVN BU3HaYanm 1 iHwi gocnigHuk [3,4].

dakTopHUIA aHani3 nokasas KpUTEpii AN BUSHAYEHHS
TPUBaNOCTI NPOTU3ananbHoOi Tepanii Ta nokasaHb AN cka-
cysaHHst IKC. Cepen kniHiYHWX KpuTepiiB HanbinbLLy Bary
manu Hopmanisauist YacToT AWXaHHS 3a OfHY XBUIMHY
(r=10,69) Ta 3meHLIEeHHs nogoBxeHocTi Buamxy (r = 0,59).
Cepen yHKLIOHaNbHWX NOKa3HMKIB HaWbIiNbLLY Bary Manm
3HWKeHHst Sa0, Npu HaBaHTaxeHHi He Binblue HixX Ha
10 % (r = 0,71), 3MEHLLEHHS HEPIBHOMIPHOCTI BEHTUNS-
LiiHo-nepdysiHMx BigHoweHb (r = 0,62) i 36epexeHHs
MOJOBXEHOro Yacy Buauxy 3a faHumn T /T (r = 0,68).
Taki KniHivHi NposiBY, SIK peTPaKLi rpyAHOI KNITKK, 3aauLLKa
NPV HaBaHTaXEHHI, CTINKI XpUNK Hag NereHsMu, a Takox

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

cTuujanbHoro ¢ibposy [1,2,11].

BucHoBKH

1. TpueanicTb Tepanii IKC mae 6yTu iHavBigyanisoBaHa,
BPaxoBYt4M BaxkicTb BI1M, AnHaMiKy KniHiYHUX NposiBiB,
MOKa3HWKIB MyrbCOKCUMETPIi y CIOKOI Ta NpY HaBaHTaXeHHI.
Hopmanisaljiss 4actotn auxaHHs Ta sHukenHs Sa0, npu
HaBaHTaxeHHi He GinbLue Hix Ha 10 % MoxyTb OyTu KpnTe-
pisiMu ANs ckacyBaHHs NpoTu3anasbHoi Tepanii.

2. KanHorpadhiqHuin MoHiTOpUHT y Aiten i3 B gae
MOXIUBICTb 00’€KTUBHO OUIHUTM OWHaMIiKy perpecy
o6CTpyKLUii OPOHXIB | BU3HA4YNTK iHAMBIAYanbHI TEPMiHM
ckacyBaHHst IKC.

3. TIOCTIilHWMI PEHTTEHONOrYHIIA KOHTPOMb Ha ambyna-
TOpHOMY eTani nikyBaHHs aiten i3 BI1[ He 060B's3k0BWNA,
OCKifTbK/ perpec peHTreHOMori4HMX NPOSIBIB Mae NOBISbHUIA
nepe0ir i He BNNMBae Ha BUBIP | TpKBanicTb NpoTU3ananbHoi
Tepanii.

MepcnekTMBM noganbWmnX AOCNimKeHb NONAralTb
y noLuyky 6e3neyHux 3acobis nikyBaHHst BpoHxonereHeBol
Aavcnnasii y HegoHOLEeHUX AiTen aAns npodinakTuku gop-
MYBaHHS1 XPOHIYHOI GpOHXONereHeBoi naTonorii.
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TpUBOXXHO-AENPECUBHI NPOABU Ta iXHiW 3B’A30K i3 COMATUUHOIO

CMMMNTOMATUKOIO B NALJEHTIB 3 iIHTEPCTULIMHUM LLUCTUTOM

B. C. Boxyk?, M. C. CtenaHueHKko? A. 0. AccoHoB*?

Original research

*HaBYaAbHO-HAYKOBMIA IHCTUTYT MEAWLIMHK, YHiBEpCHTET «KPOK», M. KKiB, YkpaiHa, 2ByKOBUHCHKWIA AEPXABHUIA MEAUYHUIA YHIBEPCUTET,

M. YepHiBLi, YkpaiHa, *KUIBCbKUI MiCbKII KAIHIUHWIA FOCniTaAb BETEPaHIB BiltHU, YkpaiHa

[HTEPCTULINHUIA LMCTUT — BaXIIMBA He Tirbkv MeanyHa, ane i couianbHa npobnema, agke Moxe Npu3BOANUTY 40 BTpaTH npawes-
[aTHOCTI, MOSIBUA HEBPOTWUYHIX CTaHIB, N036aBUTI MOBHOLHHOIO CHY, 3MiHUTW NOBELIHKY. [JOCMIMKEHHS Ta OLHIOBAHHS TPUBOX-
HO-ZENPECYBHNX PO3NadiB y NaUieHTIB 3 IHTEPCTULIAHMM LIMCTUTOM JacTb 3MOry Kpalle 3po3yMiT 0COBIMBOCTI Ta CTPYKTYPY
MCUXIYHOI CKNapoBOi B cCUMNTOMATULI Liei naTonorii Ta po3pobuTi HabinbL agekBaTHyY CTpaTerito MikyBaHHS i3 3any4YeHHsaM
thaxiBLs y cchepi ncuxivHOro 300poB’s Ans poboTy B Napi 3 yporiorom.

MeTa po60T#H — OLHUTY TPUBOXHO-AENPECUBHI NPOSIBM Ta iXHil 3B'A30K i3 COMATUYHOI CUMNTOMATHKOH B NALIEHTIB 3 iHTEpCTH-
LiNHUM LIMCTUTOM.

Marepianu Ta metogu. O6cTexunm 44 nauieHtn (38 xiHOK, 6 YOMOBIKIB) i3 AiAarHO30M IHTEPCTULIRHUIA LIUCTUT/CEHOMIXYpPOBWUIA
60nboBMiA CMHAPOM. NS OLiHIOBaHHSA COMaTUYHNX MPOSIBIB | BNNMBY CUMMTOMIB Ha SIKICTb JXWUTTS BUKOPUCTaNu OMUTYBaNbHUKMA
Genitourinary Pain Index (GUPI), O’Leary-Sant, Pelvic Pain and Urgency/Frequency Patient Symptom Scale (PUF). insi ouiHto-
BaHHS MCYXiYHWX NPOSIBIB BUKOpUCTanu Wwkany genpecii beka, Tect Cninbeprepa.

Pesyniratu. Busisinm, Lo 5 ocib Manu HU3bkuid CTynMiHb PeakTUBHOT TPUBOXHOCTI, 11 — NOMIpHWIA CTYMiHb, 28 — BUCOKY peakTUBHY
TPUBOXHICTb; 9 0CIO Manu HU3bKy 0COBUCTICHY TPUBOXHICTb, 18 — NOMIpHY, 17 06CTEXEHUX — BUCOKY OCOBUCTICHY TPUBOXHICTD.
He BcTaHOBUMM KOpENsiLyito NOKA3HUKIB PEaKTUBHOI Ta 0COBUCTICHOI TPUBOXHOCTI 3 peayrsTatamu onuTysanbHuka GUPI, wkanm
PUF, onutyBanbHuka O’Leary-Sant. 22 ocobu manu nerki AenpecvBHi nposieu, y 22 ocib — BiACyTHI AENPECUBHI CUMMTOMM.
BuaHaumnm 3B0poTHY KOpENsiLlito Mix CTyNeHeM BUPaXXEHOCTi CUMNTOMATUKK 3a onuTyBanbHUkoM GUPI Ta cTyneHem TSKKOCTI
genpecii (rs =-0,28, p < 0,1). Buasunm npsimy kopensuito MixX HeraTMBHAM BMAWBOM Ha SKICTb XWUTTS Ta CTYNEHEM TSKKOCTI
penpecii (rs = +0,253, p < 0,1).

BWCHOBKM. [HTEPCTULAHA LMCTUT 3aBXAM CYNPOBOMKYETLCS TPUBOXHO-AEMPECUBHO CUMMNTOMATUKOI, | TOMBOXHA CHM-
nTomaTtuka BinbLl NpUTaMaHHa Ta BUPaXeHa, HiX AenpecuBHa. Tsbkka cuMMTOMaTuka Moxe OyTu nepedyMOBOK PO3BUTKY
TPUBOXHO-AENPECVBHUX PO3NaZIB Y MaLliEHTIB, OOHAK HE € MPSIMOO MPUYMHOLD iX BUHUKHEHHS. OCOBUCTICHA TPUBOXHICTL HE €
haKTOPOM Pr3NKY Arst paHHLOT NOSIBU 3aXBOPIOBAHHS! Ta MOAOBXEHHS I0r0 TPMBAOCTI, sIKi BirbLL paHHS! Yv MisHs NosiBa Ta foBLUA
TPUBANICTb IHTEPCTULIHOTO LCTUTY He € NepeayMOBOI0 NOCUIIEHHS PEAKTUBHOI TPUBOXHOCTI. CTyniHb TSKKOCTI Aenpecii npsimo
3aneXuTb Bif, HEraTUBHOTO BNIIMBY COMATUYHIX CUMNTOMIB Ha SIKICTb XXUTTS. KOMMNNeKCHWIA Niaxia i3 3any4yeHHsM 4o AiarHoCTUKN
Ta nikyBaHHS haxius y chepi NCHXIYHOMO 300POB’S MOXeE CyTTEBO NIABULLMTI eDeKTUBHICTb Tepanii IHTEPCTULIVHOTO LIMCTHUTY.

TpeBOXXHO-AeNpecCUBHbIE NPOABAEHUA U UX CBA3b C COMAaTHYECKOW CUMNTOMATUKOM
Yy nauueHToB C UHTepPCTULUAAbHbIM LUCTUTOM

B. C. Boxyk, M. C. CtenaHueHKo, A. A. AcCCOHOB

VHTepCTMLMAnbHbIV LIMCTUT — BakHast He TONbKO MEAMLIMHCKas, HO 1 coLmaribHas npobrieMa, Beab MOXKET MPUBOAUTL K NoTepe pa-
60TOCNOCOBHOCTY, MOSIBIIEHIO HEBPOTUYECKNX COCTOSIHUIA, NMLLEHMIO NMOMHOLIEHHOTO CHa W U3MEHEHMI0 NoBeAEeHNs!. iccnenosarmne
11 OLieHKa TPEBOXHO-AEMPECCUBHBIX PACCTPOCTB Y NALMEHTOB C MHTEPCTULMATTBHBIM LIMCTUTOM MO3BOSAT NOHSITH 0COGEHHOCTH
11 CTPYKTYPY NCUXNYECKOV COCTABNSIOLLEN B CUMNTOMATUKE JaHHOI NaTomnorum 1 paspaboTatb Haubornee afeksaTHYt CTpaTermo
eveHust C NPUBMEYEHNEM crieLanmceTa B 06racTi NCMXMYeckoro 3aopoBbs Arst paboTbl B nape ¢ ypororom.

Lenb paGOTbI — OLIEeHUTb TPEeBOXHO-AeNnpecCuBHbIE NPOABEHNA U NX CBA3b C COMaTUYECKOW CUMMNTOMATUKON y nauneHToB C
MHTEpPCTULMAnbHbIM LUCTUTOM.

Martepuansi n metoabl. O6cnenosanu 44 nauyeHTa (38 KeHLLMH, 6 My)41H) C AMArHO30M MHTEPCTULIMANbHLINA LIMCTUT/6oNeBoN
CWMHAPOM MOYEBOrO My3blpst. [Ins OLIEHKM COMaTYECKUX NPOSBNEHNIA N BIUSHUS CUMNTOMOB Ha Ka4€CTBO XM3HU MCNONb30BaHbI
onpocHuku Genitourinary Pain Index (GUPI), O’Leary-Sant, Pelvic Pain and Urgency/Frequency Patient Symptom Scale (PUF).
[1ns oLEHKM NCUXMYECKUX NMPOSIBIIEHNI MCMOMNb30BaHbI LKana genpeccumn beka, Tect Cnunbeprepa.

Pesynbrartbl. YctaHoBunu, 4o 5 06cnenoBaHHbIX UMENN HU3KYIO CTEMNEHb PEaKTUBHON TPEBOXHOCTH, 11 — yMEPEHHYIO CTeneHb,
28 — BbICOKY0 pPeaKTVBHY0 TPEBOXHOCTb; 9 06CNEAOBaHHbBIX MMENV HU3KYI0 MMYHOCTHYIO TPEBOXHOCTb, 18 — ymepeHHyto, 17
obcnenoBaHHbIX — BbICOKYH0 JIMYHOCTHYH TPEBOXHOCTb. He yCTaHOBNEHa Koppensaums nokasarenein peakT1BHOM 1 IMYHOCTHOM
TPEBOXHOCTYH C pe3ynbratamu onpocHuka GUPI, wkanel PUF, onpochuka O’Leary-Sant. 22 obcnenoBaHHbIX MMenu nerkve ae-
MPeccyBHbIE MPOSIBNEHNS, Y 22 YENOBEK OTCYTCTBOBANN AenpeccusHble cumntombl. OTMeYeHa obpaTHas Koppensaums Mexay
CTeneHbI0 BbIPaXXEHHOCTU cUMNTOMATUKY Mo onpocHuky GUPI 1 cTeneHbto TshkecTn aenpeccuu (rs =-0,28, p < 0,1). YcTaHoBneHa
npsiMast KOPPENALMS MEXAY HEraTUBHBIM BIIMSIHUEM Ha Ka4YeCTBO XKU3HW U CTENEHbIo TshxkecTu aenpeccum (rs = +0,253, p < 0,1).

BbiBogbl. MHTEpCTULMANbHBIV LUCTUT BCEra CONPOBOXAAETCSA TPEBOXKHO-AENPECCUBHOM CUMNTOMATVKON, M TPEBOXHAS CUM-
nTomaruka 6onee npucyLla u BolpaxeHa, Yem AenpeccrBHas. Tsxenas CMMNToMaTika MoXeT ObITb NPEeANOChINKON pasBuThS
TPEBOXHO-AENPECCHBHBIX PACCTPOVCTB Y NALMEHTOB, OAHAKO He ABMNAETCA NPSMOW MPUYMHOM NX BO3HUKHOBEHMS. JIYHOCTHas
TPEBOXHOCTb — He (DaKTOp pucKa Ans paHHEro NosIBNEHUs! 3ab0neBaHns 1 NPOASIEHUS ero NPOAOIMKUTENBHOCTY, PABHO Kak
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6onee paHHee nnn no3gHee nossneHne u GonbLuas NPOAOIMKUTENBHOCTb MHTEPCTULINANBHOIO UNCTUTA — HE Npeanochlyika
ycuneHus PEaKTUBHOWN TPEBOXHOCTY. CTeneHb TsHKecTu aenpeccun HanpAamyt 3aBUCUT OT HEraTMBHOIO BITUAHUA coMaTu-
YECKMX CMNTOMOB Ha Ka4ecTBO »M3HW. KoMnnekcHbIN noaxog ¢ npuenevyeHnemM K guarHoctuke 1 redeHunto cneunanmcra B
06nacTy NCUXMYecKoro 300pPOBbA MOXET CYLLECTBEHHO NOBbICUTb S(bd)eKTVIBHOCTb Tepanum NHTepcTuUmManbHOro LucTuTa.

Anxiety-depressive manifestations and their relationship with somatic symptoms
in patients with interstitial cystitis

B. S. Bozhuk, M. S. Stepanchenko, D. 0. Assonov

Interstitial cystitis is important not only medical, but also a social problem, because it can lead to productivity loss, neurotic states
occurrence, sleep deprivation and behavior change. The study and assessment of anxiety-depressive disorders in patients with
interstitial cystitis will allow to learn better the features and structure of the psychic component in the symptomatology of this pathology
and to develop the most appropriate treatment strategy with the involvement of a mental health specialist to work with an urologist.

Aim. To assess anxiety-depressive manifestations and their relationship with somatic symptoms in patients with interstitial cystitis.

Materials and methods. A total of 44 patients (38 women and 6 men) diagnosed with interstitial cystitis / bladder pain syndrome
were examined. To assess the somatic manifestations and the symptoms effect on the quality of life, the Genitourinary Pain Index
(GUPI) questionnaire, the O’Leary-Sant questionnaire, the Pelvic Pain and Urgency/Frequency (PUF) Patient Symptom Scale
questionnaire were used. To assess the mental manifestations, the Beck Depression Scale and the Spielberger test were used.

Results. 5 of the examined patients had a low state anxiety, 11 —moderate and 28 — high state anxiety. 9 of the examined patients
had a low trait anxiety, 18 —moderate and 17 — high trait anxiety. There was no correlation between state and trait anxiety indicators
with the results of the GUPI questionnaire, the PUF scale, the O’Leary-Sant questionnaire. 22 subjects had mild depressive
symptoms, 22 subjects had no depressive symptoms. A negative correlation was found between the degree of symptomatology
according to the GUPI questionnaire and the severity of depression (rs = -0.28, P < 0.1). A direct correlation was found between
the negative effect on the quality of life and the degree of depression severity (rs = +0.253, P < 0.1).

Conclusions. Interstitial cystitis is always accompanied by anxiety-depressive symptoms, and anxiety symptoms are more
common and expressed than depressive. Severe symptomatology may be a precondition for the development of anxiety and
depressive disorders in patients, but is not a direct cause of their occurrence. Trait anxiety is not a risk factor for the early
onset of the disease and its course prolongation, as well as earlier or later occurrence and longer duration of interstitial cystitis
is not a prerequisite for state anxiety aggravation. Severity of depression depends directly on the negative impact of somatic
symptoms on the quality of life. An integrated complex approach to the diagnosis and management involving a mental health

specialist can significantly improve the effectiveness of interstitial cystitis therapy.

lMpobnema TPUBOXHO-AENPECHBHIX PO3MAAIB B YPOIIOTiYHil
npaKTuLi 3aranom i B Tepanii iHTEPCTULIRHOIO LNCTUTY
30KpEMa HWHI JocnimkeHa HedoCTaTHbO. MMuTaHHs Woao
il BUPILLEHHS € aKTyanbHUM SIK Ans YPOnoris, Tak i Ans
MELWNYHUX NCUXOIONiB, afke Tepanist Tinbk1 LUCTUTY Ma-
noedekTnBHa 6€3 ypaxyBaHHs TPUBOXHO-LENPECUBHUX
posnagis [1]. IHTEPCTULINHWIA LUCTUT — AOCI MaNOBMBYEHE
3aXBOPIOBAHHS, € OfHIEI0 3 HANGIMbLL YaCTUX NPUYUH XPO-
HiYHOro Ta3oBoro Gonto.

[locnigxeHHA NOWMPEHOCTI iHTEPCTULINHOIO
umcTMTy, abo TaK 3BaHOTO «CEYOMIXypOBOro 60nbLOBOro
CUHAPOMY» iCTOTHO BiApPI3HAIOTLCS 3@ pe3ynbraTamy,
BPAaXOBYHKUM HEOAHAKOBICTb [iarHOCTUYHUX KpUTEPIiB i
BiAMIHHOCTI nonynsuin, KoTpi BuB4anu. OcTaHHi nokas-
HUKM 3axXBOPrOBAHOCTI BapitotoTb Mix 0,06 % Ta 30,00 %
[6,14,20]. Lis naTonoria xapaktepHa nepeBaxHO ANs
XIHOYOI cTaTi, npeBantoym 3i cniBeigHoweHHaM 10:1
[20], cepeqiit Bik nauieHTOK CTaHOBUTL Malxe 45 po-
KiB [2]. 3B’A3Ky 3aXBOPIOBAHOCTi 3 pacolo UM ETHIYHO
NPUHaNEXHICTIO JOoCi He BusBUNKM [4]. CniBBiAHOLIEHHS
KnacuyHoi Ta 6e3BMpa3koBOi hOPM 3axXBOPIOBAHHS He-
Bigome. OTpuMaHi HayKoBi aHi KOHCTaTYHTh BiA 5 % A0
50 % [16]. € Bce 6inblue AokasiB MPO 3aXBOPIOBAHICTb
aiteit o 18 poki, ane NokasHMKM NOLLMPEHOCTI B LibOro
KOHTUHIEHTY HU3bKi, T8 HE BapTO BUKMKOYATU Ha3BaHy
naTonorit Ha nigctasi Tinbku Biky [10].

XPOHIYHWIA LUCTUT MOXe MPWU3BOANTW [0 BTPaT npa-
Lie30aTHOCTI, NOSIBU HEBPOTUYHUX CTaHIB, MOXe No3baBnTy
MOBHOLHHOTO HIYHOTO CHY Ta 3BUYHUX MOAENeN NOBEAIHKY,

L0 poBUTL MOro BaXIIMBOK HE TiNlbKM MEAMYHO, ane i
couianbHor npobnemoto [19,23]. OgHoYacHe BMBYEHHS
TPWUBOXHO-AENPECUBHUX CUMNTOMIB Y KOMMNIEKCi € 0b-
I'PYHTOBaHWUM, afkKe YUCTEHHI JOCTIMKEHHS CBigYaTh Npo
KOpensLito CUMITOMATMKM LiMX 4BOX TUNIB po3nagis i npo Te,
LLIO TPMBOXHI Ta AeNpPeCcyBHi po3naau € ABOCNPSIMOBaHUMM
(hakTopamu pranky oguH Ans ogHoro [8,12]. JocnimKkeHHs
Ta OLiHIOBaHHS TPUBOXHO-AENPECUBHIX PO3nagiB y na-
LEHTIB 3 IHTEPCTULINHUM LMCTUTOM [acTb 3MOry Kpalie
3p03yMiTV OCOBNMBOCTI Ta CTPYKTYPY NCUXIYHOT CKIagoBoi
B CUMNTOMATWL Uiei naTonorii, @ OTpuMaHi AaHi JagyTb
MOXIMBICTb pO3pOOMTU aflekBaTHy CTpaTerito NikyBaHHs
3 3anyyeHHaM axisus y cepi NCUXIYHOMo 300POB’'A Ans
poboTK B Napi 3 yponorom.

Merta pobotu

OUiHMTN TPUBOXHO-AENPECUBHI NPOSIBY Ta iXHil 3B'A30K i3
COMATUYHOK CUMMTOMATUKOHO B NALIIEHTIB 3 iHTEPCTULIAHAM
LIMCTUTOM.

3ae0aHHs1 00COKeEHHS:

1. BuaBneHHs 601b0OBMX CUMNTOMIB i CUMNTOMIB
MOPYLUEHHS CEYOBMUMYCKaHHS, iXHBOTO BMMWBY Ha SKICTb
XWUTTS NaLiEHTIB.

2. BusIBNeHHs CTyneHs TPUBOXHUX i AenpecuBHUX
MPOsBIB Y NALIEHTIB 3 IHTEPCTULIAHAM LIUCTUTOM.

3. OuiHloBaHHA xapaKkTepy i CTPYKTYypu TPUBOX-
HO-LEeNpPeCcyBHUX NPOSIBIB Y MALEHTIB 3 IHTEPCTULINHUM
LIMCTUTOM.
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4. BusBNEHHS B3aEMO3B'A3KY BUPAXEHOCTi TPUBOX-
HO-AENPECUBHUX MPOSBIB | COMaTUYHUX CUMMATOMIB Y
NauieHTiB 3 IHTEPCTULIAHM LIUCTUTOM.

Marepianu i MeToAH AOCAIAKEHHA

3a nepiog Big xoBTHA 2016 p. o nuctonaga 2017 p.
obcrexunm 44 nauienTw (38 iHoK, 6 YoroBikiB) i3 AiarHo-
30M IHTEPCTULIAHWA LCTUT — CE4YOMiXypoBuin BONbLOBNIA
cuHapom. BignosigHo no knacudikauii ESSIC (European
Society for the Study of Interstitial Cystitis — €Bponeiicbka
CMiNbHOTa 3 BUBYEHHS IHTEPCTULIMHOMO LMCTUTY) [22],
cepeq obcTexeHNX navieHTie 12 ocib Bignosiganu nigtuny
XX (umucrockonito He pobunu), 15 — 1X (umcTockonis 6e3
ocobrnmsocten), 11 — 2X (HasBHICTb rnomepynsuin), 5 — 3X
(HasiBHICTb BMpa3ok MaHHepa). CepeaHilt Bik NawieHTiB Ha
MOMEHT nosiBv nepLumx cumntomis — 49,20 + 10,41 poky,
cepeaHs TpUBanicTb cumnTomaTuki — 23,52 + 7,29 micaus.

[ns ouiHOBaHHA COMaTUYHMX MPOSBIB i BNNUBY
CUMMTOMIB Ha SIKICTb XXUTTSI BUKOPUCTANN OMUTYBaNbHUKN
Genitourinary Pain Index (GUPI), O’Leary-Sant, Pelvic Pain
and Urgency/Frequency Patient Symptom Scale (PUF).

OnumysansHuk GUPI (Genitourinary Pain Index)
cknapaeTbes 3 4 cybukan: binb/auckomdopT, ceyoBmmnyc-
KaHHs1, BNMWB CUMNTOMIB Ha XXMTTS Ta SKiCTb uTTs. MepLua
cybLukana MiCTUTb 4 3anuUTaHHS, LLO OLIHIOITL XapakTep
6onboBKX BiguyTTiB. MepLue Ta Apyre 3anuTaHHsa MIiCTATb
no 4 nignyHKTK, KOXKEH i3 HUX ouiHeTbCA Big 0 go 1 6ana,
TpeTe 3anuTaHHs —Big 0 4o 5 6anie, yeteepte — 010 barniB.
Cy6Lukana ce4oBUMyCKaHHS MICTUTb 2 3anuTaHHsl, KOXHe 3
HUX oLiHeTbCA Big 0 fo 5 6ani. TpeTs cybLukana MicTUTb
2 3anuTaHHe, KoXHe 3 HMX oLiHeTbes Big 0 fo 3 6anis,
Lo pa3oM i3 4 cybLikanoto (ogHe 3anuTaHHs, 0-6 Ganis)
OLiHIOTb BMIIMB CUMNTOMIB Ha XMTTS nauieHta. Cyma
6anis nepLUMx ABOX JOMEHIB XapakTepuaye CTyMiHb B1pa-
XeHocTi cumnTomis, Ae 0-9 6aniB — HE3HAYHO BUPAXKEHI
cumnTomu; 10—18 6anie — cepeaHbO BUPaXeHi CUMNTOMM;
19-33 — Tsbkka cumnTomatuka. Cyma 4oTmpbox cybLukan
(045 6aniB) KOMMIEKCHO OL{IHIOE CUMNTOMM MavjexTa [7].

lllkana PUF cknapaetbcs 3 8 3anuTaHb, CiM i3 HUX
OLHIOKTb CUMNTOMATUKY (4 3anuUTaHHsi NPO XapakTep
Ce4oBUMyCKaHHS, 3 3anuUTaHHs npo 6onbOBI BiavyTTS) Ta
3anuUTaHHs NPO CeKCyarnbHy akTMBHICTb. Kpim Toro, onuty-
BasbHUK BKITIOYAE 4 AOAATKOBI 3aNMTaHHs, LLIO CTOCYHOTLCA
BMMMBY KOHKPETHUX CYMMTOMIB Ha XuTTS nauieHta. OTxe,
BW3HA4YAETHCS BUPAXKEHICTb CUMMTOMIB, CTYMiHL OBTSHKEHHS
OCTaHHIX i CymapHuit nokasHuk [15].

OnumysarnsHuk O’Leary-Sant oLiHIOE CTyNiHb TSXKKOCTI
CUMMTOMIB | Te, HacKinbkn CUMNTOMM € npobrnemoto Ans
nauieHta. Mae agi cy6Lukanu: CUMNTOMIB IHTEPCTULIAHOMO
umctuTy (interstitial cystitis symptom index) i npobnem, wwo
BUKIMKaHI iHTepcTMLinHMM umuctutom (interstitial cystitis
problem index). 3aranbHa kinbkicTb 6anie moxe 6yt Big 0
10 20 ansi cybLikany cumntomis i Big 0 10 16 ans cy6Lukany
npobnem. Ans 060ox cybLukan 3aranbHa cyma 6anis noHag
6 CBIOYNTb NPO HASBHICTb IHTEPCTULINHOTO LMCTUTY [9].

[ns ouiHOBaHHA NCUXIYHMX NPOSBIB BUKOpPUCTaNW
wkany genpecii beka, Tect Cninbeprepa B Moaudikauii
tO. I1. XaHiHa.

Tect Cninbeprepa B moaudikauii 0. J1. XaHiHa
3aCTOCOBYBanW Ans OUHIOBAHHSA PiBHS peakTUBHOI Ta
ocobucTicHoi Tpueorn. OnuTyBanbHUK CknapaeTbest 3 40
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TBepoKeHb, nepuli 20 3 HUX CNPSIMOBaHi Ha BUSIBIEHHS
CTYNeHs1 peakTUBHOI TPMBOrY, iHWi 20 — Ha BUSIBNEHHS
ocobucTicHoi TpuBoru. Pesynetat MeHwe Hix 30 6anis
BiANOBIfAE HN3bKOMY piBHIO TpuBOTH, 31-44 Bann — nomip-
HOMY piBHIO, NoHaz, 45 6aniB — BUCOKOMY PiBHIO TpUBOrM [3].

OnumysarnbHuk beka 3acToCoByBanm [insi BUSHa4EHHS!
piBHs fenpecii. TeCT cknagaeTbest 3 21 rpynu TBEpPMKEHD,
Y KOXHiN i3 HUX noTpibHO BUOpaTw ofHe, BignoBsigHe
nesHomMy Gany. PesynbraT ouiHIOETbCS 32 Cymoto Ganis.
HopmarnbHe 3HaueHHs gopisHtoe Big 0 ao 9 6anis, M'skui
CcTyniHb Aenpecii — 10—15 6anis, nomMipHuiA cTyniHb — 16—19
6anis, cunbHW CTyniHb — 20-29 6anis, yKkpaii BUpaxeHa
aenpecist — 30 6anis i GinbLue [5].

MamemamuyHa ma cmamucmuyHa obpobka 0aHUX.
BuaHaueHHs kopensuii BUKOHanu LWnsxom obpaxyBaHHs
koedpilieHTa paHroBoi kopensuii CnipmeHa. KputuyHi
3HaveHHs ang ujei Bubipku: rs kp = 0,384 (p < 0,01); rs
kp = 0,297 (p <0,05) rs kp = 0,251 (p < 0,1).

Pe3yabTati

ComamuyHa cumnmomamuka. OLiHIOBaHHS CTYNEHS BUpa-
KEHOCTi COMaTWUYHIX CUMMTOMIB 32 AONOMOTOH ONUTYBarb-
Huka GUPI: cepenHin 6an gopieHioBas 17,77 + 3,71, wo
BiONOBIJaE CepeaHbOMY CTYNEHI BUPaXXEHOCTi CUMMTOMIB,
MiHiManbHWi pesynetat — 9 6anis, MakcumansHun — 35
6aniB. HeaHa4yHO BMpaXXeHi CUMMTOMM cnocTepiramy y 2
naujenTie (4,54 %), noMipHO BUpaxeHi cumnTomn —y 21
naujenta (47,73%), TSkka cumnToMaTtuka — y 21 XBoporo
(47,73 %).

Mig yac ouiHOBaHHS COMATUYHIX CUMNTOMIB 3@ A0MO-
moroto Lkanu PUF oTpumanu Taki pesynsratit: cepeaHe
3HayeHHs — 18,84 + 5,14 6ana (Lo Bianosigae 76 % puauky
MO3WTUBHOTO PE3yNbTaTy KanieBoro TecTy), MiHiManbHui
pesynsrar — 7 6anis, MakcuManbHui — 28 6anis. Bincotkose
cniBBigHOLIEHHS: 2 naujieHTn (4,54 %) manu pesynetar y
mexax 5-9 6anig, Lo Bignosiaano 55 % puauky nosuTme-
HOro pesynbTaty kaniesoro TecTy; 6 nauiexTis (13,64 %)
manm pesynstati B Mexax 10-14 6anis, Lo Bignosigano
74 % pu3nKy OTpUMaT NO3MTUBHWIA PE3YNbTaT Kaniesoro
Tecty; 13 nauieHTiB (29,55 %) Manu pesynsrat B Mexax
15-19 6anis, Wo BiANoBigano 76 % pu3nKy NO3MTUBHOIO
pesynbTaTy kaniesoro TecTy, a 23 nauieHtu (52,27 %) manu
pesynbtatn B Mexax >20 6anis, wo signosigano 91 %
PW3VKy OTPUMATI NO3NTUBHWIA PE3yrbTaT KarieBoro TECTY.
Ocib i3 puankom <2 % y Bubipui He 6yno.

3a koxHolo i3 cybLukan onuTyBansbHuka O’Leary-Sant
yCi y4acHvkm manu cymy 6anie noHag, 6, Lo 3acsigvysano
HasiBHICTb iHTEPCTULIMHOIO LICTUTY, @ TAKOX BKa3yBaso Ha
BanigHiCTb Liei MeToauky y oro diarHocTuui. CepenHiit 6an
cybwkanu cumnTomis ctaHoBuB 13,16 + 3,01, MiHiMansHe
3HaueHHs — 7, makcumanbHe — 19. CepeaHin 6an cy6-
wkanm npobnem 11,57 + 2,37. MiHimanbHe 3Ha4YeHHs — 8,
makcumMansHe — 16.

Y 3KogHOrO 3 06CTEXEHNX He 3apeecTpyBanu Nerkui
cTyniHb (0-5 Ganis) BNNMBY CUMMNTOMATUKN Ha SIKICTB XKUTTS,
y 16 (36,4 %) ocib BusBKIM cepeaHin CTyniHb npobnem-
HocTi (6-10 6anis), y 28 (63,6 %) — 3HauHe (11-16 GaniB)
MOPYLLEHHS AKOCTi XUTTS Yepes XBopoby.

CumyamuegHa mpugoxHicme. Tlig yac pocnimKeHHs
CWUTYaTMBHOI (peakTUBHOI) TPUBOXHOCTI 3a JOMOMOrOI0
metoauku Y. 1. Cninbeprepa B Mogmdikaii FO. J1. XaHiHa
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Oleer HaAbHbl€ NCCAEAOBAHNA

Hwuabkuii piBeHb
TPUBOXHOCTI
11,36 %

MomipHa
TPUBOXHICTb
25,00 %

Bucokuii pieHb
TPUBOXHOCTI
63,64 %

Puc. 1. OuiHIOBaHHS piBHS PEAKTUBHOT TPUBOTM B NALYiEHTIB 3 iHTEPCTULIAHMM LMCTUTOM 3a AOMO-
moroto Tecty Cninbeprepa (y % 0BCTEXEHNX).

Husbkuii piBeHb
TPUBOXHOCTI
20,45 %

MomipHa
TPUBOXHICTb
40,91 %

Bucokuii piBeHb
TPVBOXHOCTI
38,64 %

Puc. 2. OuiHioBaHHS piBHsI 0COBMCTICHOT TPUBOMM B NALiEHTIB 3 IHTEPCTULIHUM LMCTUTOM 3a
nonomoroto Tecty Cninbeprepa (y % 0bcTexeHmx).
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OTpUManu Taki AaHi: cepegnin 6an — 47,59 + 10,89 (wo
BiANOBIZA€E BUCOKOMY PIBHIO PEAKTUBHOI TPUMBOXHOCTI,
MiHiManbHUn — 26, MakcumanbHuii — 62). BigcoTkoBe
cnissigHoLeHHs: 5 (11,36 %) ocib Manu HU3bKUIA CTYNiHb
peakTuBHOI TPUBOXHOCTI, 11 (25,00 %) — MOMipHWiA CTyMiHb,
28 (63,64 %) — BUCOKY peaKTMBHY TPUBOXHICTb (puc. 7).

He BusiBUnu BiporigHy KopensLito nokasHuKiB cuTya-
TUBHOI TPUBOXHOCTI 3 pesyrnbTatamyt 3a cybLukanoto 6omto
Ta cybwkanoto ceyosunyckanHs (rs = -0,00539), 3a cy6-
LUKanamMu BBy CUMMTOMIB Ha KiCTb xuTTe (rs = -0,064)
onuTysanbHyka GUPI. He B13Haunnv BiporigHy kopensito
CWTYaTVBHOI TPUBOXHOCTI Ta CTYNEHS TSHKKOCTI CUMMTO-
matukm (rs = +0,153) i BNNMBOM CMMNTOMATUKN Ha SKICTb
xutTa (rs = +0,167) 3a wkanoto PUF. BiocyTHs kopensuis
3 pesynbratamuy 3a cybLIKanow CMMNTOMIB i CybLUKanow
npobnem onutyBanbHuka O'Leary-Sant (rs = +0,134 ans
o6ox Lwkan).

OcobucmicHa mpugoxHicmb. OLiHIOBaHHS NOKa3HNKIB
0COBUCTICHOI TPUBOXHOCTI, LLO OTPUMAHi 3@ AOMOMOrO
metoauku Y. [1. Cninbeprepa B moaudikauii k0. J1. XaHiHa:
cepeaHin 6an — 40,48 + 8,95, wWo Bignosigae NOMipHii
OCOBMCTICHI TPUBOXHOCTI, A€ MiHIManbHuim — 25, Mak-
cumanbHuiA — 54 6anu. Y BiACOTKOBOMY CMiBBIOHOLIEHHI
oTpumanu Taki nokasHukn: 20,45 % onutaHux (9 ocib)
Marnu Hu3bKy ocobucTicHy TpuBoxHicTb, 40,91 % (18
0cib) — nomipHy, 38,64 % (17 ocib) — BUCOKY 0COBUCTICHY
TPUBOXHICTb (puc. 2).

He BusiBUNYM KOpensLjto NokasHUKiB 0COBUCTICHOT Tpu-
BOXHOCTi 3 pe3ynsraramu onutyBanbHuka GUPI, wkanm
PUF, onutyBanbHuka O’Leary-Sant.

[HenpecusHa cumnmomamuka. Iicns TectyBaHHs navi-
€HTIB 3a JOMOMOroto LKkanm aenpecii beka 3'acysanu, Lo
22 (50 %) ocobu Manu nerki fenpecyBHi NPosiBY, a B iHLLIMX

22 (50 %) ocib BincyTHi AenpecyBHi cumnTomu. CepeaHin
6an craHoBmB 9,39 + 3,04, L0 BiANOBIgae MEXi MiX BiACyT-
HICTIO CUMNTOMATWKW Ta Nerkoto Aenpecieto. MiHiMansHWA
pe3synsTar cepen onuTaHux — 5 6anis, MakcumansHuii — 15
6anis. Ocib i3 TOMIpHO0, BUPAXXEHOHO Ta TSHKKOHO Aenpecieo
cepen 06CTexeHNx He 6yno.

Buanaynnu 3BOpOTHY KOpensuilo Mk CTyneHem Bu-
paxeHOCTi cuMnTOMaTvkv 3a onuTyBanbHkoM GUPI Ta
CTyNeHeM TSXKOCTI Aenpecii 3a Lwkanoto beka (rs = -0,28,
p < 0,1). Takuin pesynsraT HEMOXMMBO NOSICHATW NpUMy-
LLIEHHSIM PO Te, L0 MEHLL CEepiio3Ha cuMnTomMaruka Yepes
OinbLL ApaTiBNMBWIA, HIX NAKaKYMIA NaLieHTa xapakTep,
OinblLle BNIMBaE Ha SKICTb XUTTS, aKe KOPENsLio Mix
cy6LIKano BNAMBY Ha SIKICTb XWUTTS Ta CyOKLIKaNow
BMPaXeHOCTi cumnTomaTuku onutyBanbHuka GUPI B
JocnimkeHHi He Buasunm (rs = +0,0081). Moxnusumn
MOSICHEHHSIMU TOTO, YOMY UMM BinbLL BUpaXeHa CUMNTO-
MaTuKa, TMM MEHLLWA CTYMiHb TSHKKOCTi Aenpecii, Ha HaLly
AYMKY, € BepCil:

1. cnabko BMpaxeHa CUMMTOMATHKa NsKkae nawieHTa
MOXIUBICTIO MPOrPECYBaHHs, CNpUYMHSAYM BinbLui ae-
MPECVBHI NposiBY;

2. MEHLL BUpaxeHa cuMnTomaTtvika Ginblue BrvBae
Ha Ti NOKA3HWKN SKOCTI XUTTS, SKi HEMOXIMBO OLLIHWTK 3a
pgonomoroto wkanu GUPI;

3. BMMB NEBHUX MCUXIYHMX KOMMOHEHTIB YK 0coBnu-
BOCTEN, LU0 He ByB OXONNEHWI 30iNCHEHNM JOCTIKEHHSIM.

Takox BUSIBUNM OYiKyBaHy MpsiMy KOPEnsuilo Mix
HeraTMBHWM BMIIMBOM Ha SIKICTb XUTTS (BCTAHOBMEHOTO 3a
poriomoroto onutysansHuka GUPI) Ta cTyneHem TsxKoCTi
Aenpecii 3a Wwkanoto beka (rs = +0,253, p < 0,1). OuyeBnaHo,
YM BinbLuKi guckoMdopT, 0OMEXEHHS B AisiX i NOCTiliHe
BiABONiKaHHS Ta AyMKU PO CUMNTOMATHKY, TUM Ginblue B
nauieHTa BUHWUKAE HeraTMBHMUX QyMOK i neCUMI3My.

He Bu3Haumnu BiporigHy Kopensuito pesynbsraTis 3a
wkanoto Cninbeprepa Ta wkanot beka 3 Bikom nosisu
CMMNTOMIB (Ans peakTuBHOI TpuBoru —rs = -0,024, ans oco-
6ucricHoi Tpusoru —rs = 0,066, ans aenpecii —rs = 0,088).

06roBopeHHA

Maitxe BCi nauieHTu (95,46 %) manu noMipHO BUPaXKEHY
abo TsHKKy COMaTM4Hy CUMMTOMATUKY, L0 MiLTBEpPAXYE
CUNbHWA BMNUB IHTEPCTULIHOMO LUCTUTY Ha NCUXOCOL-
anbHe yHKuioHyBaHHs [11]. [JoBoni Tshkka cMnTOMaThka
MoXe ByTV NnepeayMoBOI0 PO3BUTKY TPUBOXHO-AEMNPECHB-
HVIX PO3naaiB y NaLlieHTIB, afpKe JOCMIMKEHHS NMOKasano, Lo
IHTEPCTULIMHWIA LUCTUT 3aBXaM CynpPOBOMKYBABCS TPUBOX-
HO-OENPEeCVBHUMM NposiBamMu. TPUBOXHA CUMMTOMaTUKa
npuTamMaHHa Ginblue, Lo NiATBEPMKYETLCA ii HASIBHICTIO Y
100 % obcTexeHnx, a Takox € BinbLu BupaxeHot (63,4 %
0CcobW Manu BUCOKWIA PiBEHb CUTYaTUBHOI TPUBOXHOCTI,
a 39,0 % — BuCOKWI piBeHb OCOBUCTICHOI TPUBOXHOCTI);
JenpecuBHa cuMnTomMaTuka 6yna MeHLI XapakTeEpHOH
ANS iHTEPCTULNHOTO LMCTUTY — Nerki AenpecuBHi Mposisn
manu 50 % ocib, nonoBuHa 30BCIM He Bif3Ha4Yana nosieu
[enpecyBHUX CUMNTOMIB.

Ha ocHoBi BigCyTHOCTI BiporigHOT kopensLii peakT1BHOI
Ta 0COBUCTICHOT TPUBOXHOCTI 3i CTYNEHEM TSHKKOCTI CUMI-
TOMATWKM, BiKOM MOSIBM CUMMTOMIB Ta IXHbOK TPUBANICTHO,
BMMMBOM Ha SIKICTb XUTTS MOXHA NPUNYCTUTH, LIO 0cobm-
CTiCHa TPUBOXHICTb HE € (hakTOPOM PU3MKY ANs paHHLO!
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NOSIBW 3aXBOPIOBAHHS Ta MOZOBXEHHS NOr0 TPUBarocTi,
AK i BinbLL paHHS YK MisHA NosiBa Ta AOBLUA TPUBAMICTb
He € nepeayMOBOIO MOCUMEHHST PEAKTUBHOI TPUBOXHOCTI.
AMOBIPHO, NPUYMHA BUHMKHEHHS Ta NOFMMBNEHHS TpU-
BOXHO-Z1EMPECVBHOI CYMMNTOMATVKW MPM iHTEPCTULIRHOMY
LMCTUTI nonsirae B GionorivHmX, NCUXIYHUX, COLianbHUX Ta
iHLUMX BIACTMBOCTAX MIOAMHW, SIKi HE BUBYAIM MPOTSroM
LIbOro AOCTTKEHHS.

MpsiMa kopenALis Mk HeraTBHUM BNAWBOM Ha SKICTb
XUTTS Ta CTYNEHeM TSHKKOCTI Aenpecii € ovikyBaHUM pe-
3ynbtatom [17,21] i cBigunTb: Yum Ginblunin guckomdopt
ANs nauieHTa, TUM Ginblua AMOBIPHICTb BUHUKHEHHS! Bifl-
MOBIAHOI peakLyi.

BusiBneHa 3BopoTHa kopensuis Mk CTyneHem Bu-
paxeHOCTi cuMnToMaTvkv 3a onuTyBanbHkom GUPI Ta
CTyNeHeM TSKKOCTi Aenpecii 3a Lwkarnoto beka He 36iraeTbes
3 laHnMu, ki oTpumanu aeski gocnigHukv [13,18]. OpHe 3
MOXTMBUX TITyMa4eHb — Taka kopensList Moxe 6yTn BUKnm-
KaHa cTpaxom nepes iMOBIPHUM MPOrpecyBaHHAM He3Hau-
HOI Ha MOMEHT OBCTEXEHHS CUMNTOMATUKM. Y AOCHImKEeHHI
He BUSIBUNKW Kopensuilo Mix aBoma cy6blukanamm GUPI,
sika Morna 6 cBiguuTH, LU0 MEHLL CEeplio3Ha cUMMTOMaTHKA
yepes CBiit Binblue ApaTiBNMBUIA, HX NAKaYWA NauieHTa
xapakTep 6GinbLue BNnMBae Ha skicTb xuTTa. OfHak iHwe
MOXINBE NOSICHEHHS! HASIBHOCTI TaKoi KOpenswji — MeHL
BMpaXXeHa cuMnToMaTika GinbLue BNNBaE Ha NOKa3HWKMN
SKOCTi XMTTS, SIKi HEMOXITMBO OLHUTI 32 SONOMOTOHO LLKanu
GUPI. LLie ogHa MOXvMBa NpyU4MHa — Aist NEBHUX NCWXIY-
HUX OCOBMMBOCTEN UM 3aKOHIB CpUiiMaHHst Ta 06pobKM
iHchopmaLlii, SiKi MOACHIOKTL Taky peakLiito, opHak He Bynu
00’ekTOM JocnimpkeHHs. Hanpuknag, NesHi BUAW KOMIHTY
MOB’A3aHi 3 MEHLLUOK AEenpecyBHOI0 CUMMTOMATUKOO B
MavjeHTIB 3 iHTepPCTULNHUM LmcTUTOM [18].

Komnnekchuin bioncuxocouianbHui nigxig i3 3anyyeH-
HAM (paxiBLs Y cepi NCUXiYHOro 300pPOB’'A AN AiarHoc-
TUKM Ta CMOCTEPEXEHHS! 3a MCUXIYHUM CTaHOM NaLieHTiB
3 HTEPCTULINHUM LIMCTUTOM JAacTb 3MOry BYaCHO NpocTe-
KyBaTh MOMEHT, KONKW nauieHTy HeobxigHa KOHCynbTaLis
Yy ncuxotepanis. Ha Hawy aymky, cepeg daxisuis cgpepu
OXOPOHM NCUXIYHOrO 300POB’SA fiKap-NCKUXOMNOr HanKpaLle
nigxoautb Ans poboTu B napi 3 ypornorom. 3narogxeHa
poboTa yporora Ta MeaM4HOro Ncyuxonora MoXe MigBuLLm-
TV epeKTUBHICTb NiKyBaHHS IHTEPCTULIIHOMO LMCTUTY Ta
MOMINWWTK KOTO pesyrnbTaTyl.

BucHoOBKH

1. IHTEpPCTULIHWIA LICTUT 3aBXOM CYNPOBOMKYETHCA
TPUBOXHO-AENPECUBHO CUMMNTOMATUKOL), | TPUBOXHA
cuMnToMaTika Binbl npuTaMaHHa Ta Binblu BUpaXeHa,
HX AenpecvisHa.

2. Tskka cuMmnTomaTtuka Moxe ByTu nepesyMoBOH
PO3BUTKY TPUBOXHO-AEMPECUBHIX PO3NafiB y NaLlieHTis,
are He € NPsIMOK NPUYMHOIO TX BUHWKHEHHS.

3. OcobucTicHa TPUBOXHICTb HE € (haKTOPOM PU3NKY
[0St paHHbOI MOSIBA 3aXBOPHOBAHHS Ta MOJOBXKEHHS 1010
TpUBanoCTi, SIK i GinblU paHHSA YK Ni3Ha NosiBa Ta AOBLUA
TPMBANICTb IHTEPCTULINHOIO UUCTUTY HE € NEPEAYMOBOLO
NOCUNEHHS PEAKTUBHOI TPUBOXHOCTI.

4. CTyniHb TSXXKOCTI AENPeCii NPsIMO 3aneXuTb Bif He-
raTVBHOTO BMMBY COMATU4HWNX CUMMTOMIB iIHTEPCTULLIIHOMO
LIMCTUTY Ha SKICTb XMUTTS.
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5. BusiBunm 3B0pOTHY KOPENALto MiX CTyneHem Bupa-
XEHOCTi CUMNTOMaTWKM 3a onuTyBanbH1kom GUPI Ta cTy-
neHeM TSXKKOCTI Aenpecii 3a Lwkanoro beka, wo notpebye
AocCnimKeHHs Haaani Ans 3'CyBaHHS IMOBIPHOT NPUYMHW.

6. KomnnekcHuin bioncuxocouianbHuii nigxiag is
3anyyeHHsM [0 AiarHOCTUKM Ta NikyBaHHS axiBus y
cchepi NcUXiYHOro 300pOoB's (Ha Hally JymKy, Lie Mae 6yTu
nikap-ncuxornor) MoXe CyTTEBO NIABULLUTY edheKTUBHICTb
Tepanii iHTePCTULNHOIO LCTUTY.

MepcnekTnBM NoaanbLLKMX AOCHIAKEHb CTOCYHOTHCA
BUBYEHHSI B3aEMO3B'A3KY CTYMEHSI BUPAXEHOCTI CUMI-
TOMaTUKN Ta CTYNeHs TSXKOCTi Aenpecii, JOCTimKeHHS
6ionorivHMX, NCUXIYHMX, coLianbHIX Ta iHLWKX haKTopIB, LLIO
BNMBAKOTb HA BUHWUKHEHHS! Ta NOTNMONEHHS TPUBOXHO-Ae-
MPECMBHOI CUMMNTOMATWKN NPW iHTEPCTULIRHOMY LMCTUTI, a
TaKOX MCUXOMOMiYHUX | coLlianbHUX hakTopiB po3poOEHHs!
METO/iB YCYHEHHS! HEraTWBHOTO BNIMBY TakuX (haKTopiB.
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®yHKLiOHAaAbHUW CTaH €HAOTEAI0 B YONOBIKiB, AIKi XBOPI

Original research

Ha NepBUHHY NOAArpy, 3 NOYaTKOBUMMU 03HAKaMU HUPKOBOi AUCHYHKLI

l. 0. AaHtok*, C. 1. AoueHko, A. I. Pekanos

3anopi3bkni AepxXaBHUIA MEeAUYHMIA YHIBEPCUTET, YKpaiHa

Cepen NpuynH CMEPTHOCTI Y XBOPWX Ha Mogarpy nepeBaxatoTb CepLEBO-CYAUHHI YCKNaAHEHHS Ta XPOHiYHA HUPKOBA Hemo-
cratHicTb (XHH). Tomy Ans paHHbLOI AiarHOCTUKN ypaXeHb OpraHiB-MilLeHeN akTyanbH1M € MOLLyK MapKepiB No4YaTkoBMX 03HaK
eHpaoTenianbHOI Ta HUPKOBOT AUCHYHKLT.

MeTa po6oTu — fOCNianTY NOKa3HUKYM eHAoTENianbHOI AMCKYHKLIT B YOMOBIKIB, SIki XBOPI HAa MEPBUHHY Moaarpy, 3 HOpManbHO0
LLIK® Ta o3Hakamn XHH 1 cTagji.

Marepianu ta metogu. Jocnigunum 30 Yonogikis i3 nepBuHHO nogarpoto Ta LLK® > 90 mn/xs, 30 YonoBikiB i3 NepBUHHOKO Noga-
rpoto Ta LUK® = 8960 mn/xs i 30 3n0poBux Yonosikie. BusHavanu BMicT engoteniny-1 (ET-1), BackynspHoi MOnekynm KniTuHHOI
apresii-1 (VCAM-1), cymapHux metabonitis okcray asoty (NO), umctatury C (LIC) y cuposarti; AocnigpkyBanu piBeHb anboyMmiHypii
Ta eHpoTeni-3anexHoi Bazogunatadii (E3BL).

Pesynitatn. Y oci6, siki xeopi Ha nogarpy, 3i LUK® >90 mn/xs BctaHoBneHo 36inbLueHHs Bmicty NO, ET-1, VCAM-1, LIC i HopmanbHi
nokasHukv E3B[ Ta anbbymiHypii nopiBHAHO 3 KOHTponeM. Y xBopux Ha nogarpy 3 XHH 1 cragii BusiBunm 3binsiuennHs ET-1, VCAM-
1, LC Ta anbbymiHypii, a Takox 3MeHLueHHs BMicTy NO it nokasHuka E3B[ nopiBHsiHO 3 XBopuMM Ha nogarpy 3i LUK® >90 mr/xs.

BucHoBku. Y XBOpUX Ha nepBuHHy nogarpy 6e3 osHak XHH cnoctepiranu 36inbleHHs cuitedy NO, o 3abesnevye 36epe-
XEHHS1 Ba30OMOTOPHOI (hyHKLIT eHaoTenito. Y xBopux Liei kaTeropii 36inbweHHs BmicTy LIC nopiBHAHO 3i 300poBKMM CBIgUMTH
NPO NoYaToK NOripLIeHHs inbTpaLiiHoT 30aTHOCTi HUPOK. [ins xBopux Ha noaarpy 3 XHH 1 ctapii xapaktepHumMu € BiporigHe
noripLIeHHst BA30OMOTOPHOT (PyHKLii eHaoTenito, 30inbLUeHHsI CUHTE3Y Npo3ananbHX MapKepis, 3MeHLLeHHs npoaykLii NO.

OYHKUMOHAAbHOE COCTOAHUE 3HAOTEAUA Y MY)XXUMH, 60AbHBIX NEPBUYHON NOAArPOX,
C HaYaAbHbIMK NPU3HAKaAMH NOUEUHON AUCHYHKLUK

W. A. AaHtok, C. . AoueHko, A. I. Pekanos

Cpeny npuyrH cMepTHOCTH Y BONbHBIX Mofarpoi NpeobraaatoT Cepae4YHO-COCYANCTbIE OCTIOKHEHWS! U XPOHUYECKas NoYedHast
HegocTtatoyHocTb (XMH). MoaToMy Anst paHHen AUarHoCTMKW NOpaxeHUiA OpraHoB-MULLEHEI aKTyarnbHbIM SBMSIETCS NOUCK Map-
KepoB HauarbHbIX MPYU3HAKOB SHAOTENMAMNBHON W NOYEYHON AUCHYHKLMM.

Llenb pabothbI — uccnenoBatb nokasareny SHA0TENNANbHON AMCEHYHKLMM Y MYXKYMH, BOMbHBIX NEpBUYHON NOJarpoii ¢ Hopmarb-
Hoit CK® v npuanakamu XIMH 1 ctagum.

Marepuansi n metoabl. iccnenosaHo 30 MyxuunH ¢ nepauyHoii nogarpoit 1 CKP >90 mn /MuH, 30 MyXUMH C NnepBrYHOI Noga-
rpovi n CK® = 89-60 mn /muH 1 30 300poBbIx Myxu4unH. Onpeaensny cogepxanve aHgotenuHa-1 (3T-1), BackynsipHoi Monekyrbi
knetouHoit agresuu-1 (VCAM-1), cymmapHbix MeTabonutos okeuaa asota (NO), uuctatuHa C (LIC) B cbiBOpOTKE; MccnenoBani
YPOBEHb anbbyMUHypUn 1 3HAOTENNIA-3aBUCUMON BasoaunaTaumun (93B[).

Pesyneratbl. Y 60nbHbIX nogarport co CK® >90 mn/MuH ycTaHoBneHo yeennyenne cogepxanns NO, 9T-1, VCAM-1, LIC n
HopmanbHble nokasaten O3B[ n anbOyMuHYprK Mo CpaBHEHWIO C KOHTPONEM. Y BonbHbIX nogarpoii ¢ XMH 1 ctagum otMeyeHo
yBenuuenne OT-1, VCAM-1, LIC n anbbymuHypuw, a Takke ymeHblueHne cogepxanns NO u nokasatens 33B[ no cpaBHeHuMto
¢ GonbHbIMKM Nogarpoii 6e3 npusHakos XMH.

BbiBoabl. Y 6onbHbIX NepsryHoii nogarpon 6e3 npuaHakos XINH Habnogany yeennyerne cuHtesa NO, uto obecneuvsaer
COXpaHeHVie Ba30OMOTOPHO yHKLMM aHAoTenust. Y 6onbHbIX AaHHOM kaTeropui yBennyeHne coaepxanus LIC no cpaBHeHuio
CO 300pPOBbIMM CBUAETENLCTBYET O Havane yxyaweHus unsTpauroHHon cnocobHocTn novek. Ans 6onbHbLIX nogarpon ¢
XIMH 1 cTapguu xapaKkTepHbl JOCTOBEPHOE YXYZLLEHWE Ba30OMOTOPHOMN (hyHKLMM 3HOOTENNS, YBENUYEHE CMHTE3a NpoBoCna-
NUTENbHBLIX MapKepoB 1 yMeHbLLeHne npogykumm NO.

Functional condition of the endothelium in men with primary gout and initial signs
of renal dysfunction

I. 0. Daniuk, S. Ya. Dotsenko, D. H. Rekalov

Background. Among the causes of mortality in patients with gout, cardiovascular complications and chronic renal failure are
prevailed. The searching for the markers of the initial signs of endothelial and renal dysfunction is relevant for the early diagnosis
of target organs damage.

Objective. To determine the indicators of endothelial dysfunction in men with primary gout with normal glomerular filtration rate
(GFR) and men with stage 1 chronic renal failure (CRF).

Materials and methods. 30 men with primary gout and GFR >90 ml/min, 30 men with primary gout and GFR = 89-60 ml/min
and 30 healthy men were examined. We determined the concentration of endothelin-1 (ET-1), vascular cell adhesion molecule-1
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(VCAM-1), total nitric oxide metabolites (NO), serum cystatin C, level of albuminuria and endothelium-dependent vasodilatation

(EDVD).

Results. An increase in NO, ET-1, VCAM-1, cystatin C and normal values of EDVD and albuminuria were found in men with
primary gout and normal GFR in comparison to the control. In patients with gout and CRF (stage 1), a significant increase in ET-1,
VCAM-1, cystatin C, albuminuria and a decrease in NO and EDVD were detected compared to the men with primary gout and

GFR >90 ml / min.

Conclusions. Patients with primary gout and normal GFR are characterized by NO hyperproduction providing the vasomotor
endothelial function preservation. An increase in the level of cystatin C in these patients compared to the healthy men indicates
the beginning of renal filtration function deterioration. Patients with gout and CRF (stage 1) are characterized by significant
impairment of vasomotor endothelial function, an increased synthesis of pro-inflammatory markers and a decreased NO production.

Bigomo, wwo rinepypukemis (MYK) — chaktop po3suTKy eHpo-
TenianbHoi ancdyHkuii (EL) Ta ypaxeHHs Hupok [1,2]. EQ
€ OJHI€l0 3 OCHOBHUX NMaTOrEHETUYHMX NTaHOK Y PO3BUTKY
apTepianbHoi rinepTeHsii, iwemiyHoi xBopobu cepust Ta
iXHix ycknagHeHb. Came Tomy BinbLuiCTb XBOpUX Ha nopa-
rpy MOMWPaIOTb Bif, CEPLIEBO-CYANHHUX YCKNaaHeHb, Lo
acoLjinoBaHi 3 atepocknepo3om [3].

OcHoBoto possuTky E[l npv nogarpi € okCcuaaTuBHUIA
ctpec [4]. MNMocuneHa npoaykuis nposananbHUX LIUTOKIHIB
Bifj3HAYaETbCS He TiNbK1 Npu cyrnoboBoMy 3ananeHHi,
ane i Ha cragii 6eacumntomHoi MYK. Y pesynerarti Ha no-
BEpXHi eHAoTENianbHVX KMiTUH eKCTPECYI0TLCS MOMNEKynm
apresii, LLIO 3yMOBIIOIOTb POJTIHI MOHOLIUTIB, NIENKOLMTIB Ha
NOBEpPXHi eHZoTenianbHUX KIITVH i3 4anbLUOH0 iX agresieto.
Y HopmarnbHOMy CTaHi eHAOoTeNin CyauH sBnse coboto
HeaareavBHy MOBEPXHIO ANt (DOPMEHNX ENEMEHTIB KPOBI.
MopyLuytoum oro thyHKLT, akTUBYOTECH QIOPUHONITUYHI
¢hakTopw, Lo NprU3BOANTL 4O TPOMOOYTBOPEHHS [5-7].
Y psgi ekcrnepuMeHTIB Ha TBapWUHHWUX MOZEeNsX iHAYKLUis
'YK npussoguna fo nopyLieHHst npogyKLii okcugy asoty
eHpoteniem i 3binbLueHHs cuHTedy enpoteniHy-1 (ET-1), wo
€ OHUM i3 HaBIrNbLL MOTYXKHWX Ba30KOHCTpUKTOpIB [8—10].

Ha opyromy micLi CMEpPTHOCTI cepeq, XBOpVX Liiei kaTe-
ropii — XpoHiYHa HUpKoBa HepgocTaTHICTb (XHH), amke HUpku
€ OfHVMM 3 OCHOBHVIX OpraHiB-MiLLeHei npu nogarpi. Cepeq,
MEXaHi3MiB, LLIO 3yMOBHOIOTb YPaXEHHS HUPOK, KPiM MPSIMOTo
HePOTOKCUYHOTO edpeKTy ypaTiB, akTUBHO 0BroBOPIOKTL
aKTMBaLLito KOMMIIEMEHTY, B3aEMOZH0 KpuCTarniB MOHOypaTy
HaTpito 3 NONIMOPCHOSAEPHUMM NEVKOLMTAMM, LLO MPU3BO-
ANTb 00 BUHWKHEHHS 3ananeHHst [11,12). 3rigHo 3 gaHuMn
O. B. CuHsieHka, MopchonoriyHi 3MiHW kny6ouKiB i cTpomMm
Hypok Busenstotb y 100 %, kaHanbuie —y 90 %, cyomH —y
70 % Bunagkis. 3miHu y 80 % MatoTb CXOXICTb i3 Me3aH-
rionponicepaTvBHUM FMOMEPYNOHEPUTOM, B iHLLMX — i3
Me3aHriokaninspHym [12]. Bpaxosytoum, LLO H1PKVY Mpy nogarpi
Bpaxarotbes Marke B 100 % Bunagkis, CTae 3posyMinvim, LLo
npo6nema npocbinaktkin XHH y Liei kateropii xgopyix € Bkpan
HeobXxigHo. Takox akTyarbHUM € MOLLYK MapKepiB noyart-
KOBMX O3HaK HUPKOBOI ANCYHKLIT Ta AOMOBHEHHS KpUTEPIiB
[JiarHOCTIKM XPOHIYHOT XBopobin HUpok (XXH).

MeTa po6otu

[ocnianTy nokasHWk1 eHaoTenianbHOT AUCYHKLT Y XBOPUX
Ha NepByHHY NoAarpy YONoBiKiB i3 HOPMANbHOHO LWBWAKICTIO
kny6oukoBoi cinsTpaii (LLIK®) Ta o3Hakamv XHH 1 cTagii.

Martepianu i MeToAM AOCAIAYKEHHA

[o nepLuoi rpynu gocnimkeHHs ysinwnm 30 YonoBikiB, Ak
XBOpI Ha NepBuHHY noaarpy, 3i LLK® >90 mn/xs (cepeaHii

Bik— 52,3 £ 8,7 poky). [pyra rpyna — 30 4onoBikis, siki XBopi
Ha nepBuHHY nogarpy 3i LUK® = 89-60 mn/xs (cepenHii ik
54,3+ 7,7 poky). Tpets rpyna (koHTpornbHa) — 30 300poBuX
yonogikis. LLIK® pospaxosysanu 3a hopmynoto CKD-epi.
Yci xBopi 40OPOBINbHO Aanu iHGhOPMOBaHy 3rofy Ha y4acTb
y gocnigmkeHHi. MNMpoBoannu [OCTimMKEHHST BMICTY CEYOBOI
kucnotn (CK), ET-1, BackynspHOi MOnekynm KniTWHHOI
apresii-1 (VCAM-1), cymapHnx meTaboniTie okcuay asoTy
(NO), umcraruny C (LIC) y cuposarLi kposi. PospaxosyBanu
nokasHuK anbOyMiH/KpeaTWHIH y BpaHiLLHii nopuii ceui.
3aincH1NM JOCNimKeHHs eHAoTeni-3anexHoi Basoanna-
Tauii y npobi 3 peakTUBHOW rinepemieto peorpadiyHnm
METOZOM.

Pesynkrati ctat®cTYHO onpaLtoBanit 3 BUKOPUCTaH-
Hs1 nporpamu Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J). AHania HopmankHOCTi poano-
[iny NOKa3HWKIB BU3Ha4anu 3a 4ONOMOroko kpuTepito Lani-
po-Yinka. Pesynsrat npeAcTaBneHi y BUrnsai cepeaHboro
apudgmetnyHoro (M) i ctaHgapTHOroO BigXUNeHHs (M) npw
HOpMarnbHOMy pPO3MoAini 03Hak Ta y Burnsgi Megiaqu (Me)
Ta HWXHBOTO 11 BepXHboro keaptunis [Q25; Q75] npu pos-
nogini, Wo BiAMIHHWA Big HOpMasibHOro. [ns NopiBHAHHS
rpyn BukopucToByBanm t-tect CTbrogeHTa (y BUnaaKy Hop-
MarbHOro pPo3noAiny 03Hakw) Ta kputepinn MaHHa—YiTHi (npu
aCYMETPUYHOMY PO3MOAINoBi). [ins BCTAHOBMNEHHS 3B'A3KY
MiX MOKa3HVKaMm BUKOPUCTOBYBANW KOPENALiNHWIA aHani3
i3 BUKOpUCTaHHAM koedilieHTa [ipcoHa (r) npu HopmarnbHo-
My po3noginy osHakw, CripmeHa (R) — npy HEHOpPMansHOMY.
Pi3HULIO MK 3HAYEHHSMM BBaXanu CTaTUCTUYHO Biporig-
HO NpU piBHI KpMTEpito 3HavyLwocTi p < 0,05.

Pe3yasTati

Pesynsratv npencrasneni B mabnuui 1.

BcraHosunu, Lo y xBopux Ha nogarpy 3i LUK® = 89-60
mn/xe/1,73 m? koHueHTpauist CK 6yna siporigHo GinbLuoto,
HXX y XBOpMX Ha mogarpy 3 HopmanbHot LUK®. Takox
BUSIBUNN 3B'130K Mixk BMiCTOM CK Ta OCHOBHMMM NMOKa3HM-
kamu coyHKLUii erpoTenito. Tak, y nepLuii rpyni OCTimpKeHHs
BUSIBUNM KopensLito Mix BMicTom CK i koHUeHTpauieto ET-1
(r=0,32,p<0,05)i VCAM-1 (r=0,27, p < 0,05). Y gpyrin
rpyni gocnimkeHHs piseHb CK kopentoBas i3 KoHLEHTpaLjeo
ET-1(r=0,38, p <0,05), VCAM-1 (r= 0,25, p < 0,05) Ta
NO (r=-0,28, p < 0,05).

BusiBunu BiporigHe 36inbLlueHHs KOHLEHTpaLli cymap-
HUX MeTaboniTiB okcuay asoty Ha 26,16 % (p < 0,001) y
XBOPUX MEPLLOT rpyn MOPIBHAHO 3 KOHTPOMbHO. Takox
BCTaHOBWMYX, WO nokasHuk E3BM y npobi 3 peakTnBHO
rinepemieto y xsopux Ha nogarpy 6e3 osHak XHH nopisHsHO
3i 300POBMMM HEe MaB BIpOrigHMX BigMiHHOCTEN. OCKinbku
BCTaHOBWIIN KOPENSLINHUA 3B’I30K MiX KOHLEHTpaLieto
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CymapHwux MeTaboniTiB okcvay asoTy 1 nokasHukom E3B[
r=0,48, p < 0,05) y xBopnx Ha nogarpy 3 HOpMarbHO0
LLIK®, moxHa npunycTuTy, Lo 30epekeHHs BA30MOTOPHOI
yHKuii enpoTenito 3abesnevyeTbes BHACNIAOK KOMMEHca-
TOPHOI rinepnpoaykLii okcuay asoTy.

Y xBopwx Ha nogarpy 3i LUK® = 89-60 mn/xs BusiBunm
3MEHLLEHHS BMICTY CyMapHUX mMeTaboniTiB okcuay asoTy
Ha 30,76 % (p < 0,001) nopiBHSIHO 3 KOHTpONEM i Bipo-
rigHe 3HwxeHHs E3B[ y npobi 3 peakTUBHOLO rinepemieto
(p <0,001) NOpIBHSHO 3 KOHTPONEM | XBOPMMM Ha Noaarpy
3i LUK® >90 mn/xs (p < 0,001).

BcraHoswvny BiporigHe 36inbLueHHs koHUeHTpauii ET-1
i VCAM-1 y xBOpWX NepLUOi Ta Apyroi rpyn NopiBHSHO 3
KOHTPOMBHOM. Y XxBOpyx Ha noaarpy 3i LLUK® = 89—-60 mn/xs
KoHueHTpauis ET-1 i VCAM-1 6ynu Ha 18,3 % (p = 0,003)
12 12,25 % (p = 0,01) BigNOBiAHO HINbLUIMMK, HIXX Y XBOPUX
nepLuoi rpyni.

[Jocrnimkyroumn Mapkepy HUPKOBOI yHKLi, BUSIBUMK, LLIO
Yy XBOpMX NepLLOi rpynn koHueHTpauist LIC y kposi 6yna Ha
34,34 % (p < 0,001) BiporigHO BiNbLUO, HIX Y rPymMi KOHT-
ponto, BogHOYac 3a piBHeM anbOyMiHypii BkasaHi rpynu He
Marnm CTaTUCTUYHUX PO3BKHOCTEN. Y XBOPWX APYroi rpynu
BCTaHOBUIM 30inbLUeHHs sk koHueHTpauii LIC Ha 69,70 %
(p <0,001), Tak i piBHs anbOyminypii (p < 0,001) nopisHsHO
3 KOHTPOMBHOK MPYMOKD. TaKoX y XBOPUX APYroi rpyni Bu-
aBunu BiporiaHe 36inbLuenHHs LIC Ha 26,31 % (p = 0,001) Ta
ansbymiHypii (p =0,001) NOPIBHSHO 3 XBOPUMW NEPLLIOT TPYMK.

Y xBopux Ha nogarpy 3i 36epexeHoto LUK Busasunm
kopensiLito Mix koHueHTpauieto LIC i pisHem ET-1 (r=0,40,
p <0,05)i VCAM-1 (r = 0,38, p < 0,05). MokasHuk anbby-
MiHypii BiporigHO KOpertoBaB i3 NokasHukom BmicTy ET-1
(r=-0,37, p <0,05).

Y xBopux Ha nogarpy 3i LUK® = 89-60 mn/xB Takox
BCTAHOBWIM BIpOTiHUIA 3B’A30K MixX (DYHKLIOHANbHUM
CTaHOM HUPOK | NoKa3Hukamu oyHKLii eHgoTenito. KoHueH-
Tpauis L|C kopentoBana 3 pisHem ET-1 (r = 0,54, p < 0,05),
VCAM-1 (r=0,43,p<0,05), NO (r=-0,35, p<0,05)i E3B[]
(r=-0,42, p < 0,05). MokasHuk anbByMmiHypii y XBopKX L€l
KaTeropii MaB Kopensuito 3i 3HayeHHsm ET-1 (r = 0,48,
p < 0,05), VCAM-1 (r = 0,35, p < 0,05), NO (r = -0,45,
p <0,05), Ta E3BA (r =-0,33, p < 0,05).

06roBopeHHA

PesynbTati nokasyroTh 3B'130K Mixk (yHKLIIOHaNbHAM CTa-
HOM eHgoTenito Ta poboToto HUPOK. Mokasanu, LWo B ocid,
SKi XBOpi Ha nepBuHHY nogarpy 6e3 o3Hak XHH, cnocrepira-
€TbCs1 BiporigHe 30inbLeHHs koHueHTpauii ET-1i VCAM-1
MOPIBHSHO 3i 3A0POBVMM, & HOPMarbHa Ba3OMOTOPHA (OyHK-
List eHgoTenito 3abe3nevyeTbCst LLISXOM KOMMEHCATOPHOI
rinepnpogykuii okeuay as3oTy. Pesynbraty, WO ogepxany,
Y3rOMKYKTbCSA 3 PAAOM PobiT LWOAO AOCHIMKEHHS! CTaHy
(pyHKLIT eHoTenito y XBOPUX Ha NepBUHHY nogdarpy. Tak, y
po6orTi H. M. KyluHapeHko nokasaHo, Lo y 64,6 % 4Yonosikis,
SKi XBOPi Ha NepBWHHY noaarpy, BussneHo E[, wo xapak-
Tepu3yBanach aKTUBAL|et0 HITPOKCUMPOAYKYHOHOT 30aTHOCTI
eHpotenito Ta 36inbLUeHHaM KoHueHTpauii ET-1[13]. Axa-
noriyHi pesyneratv otpumana A. M. LaHriHa, JoChimKeHHs
IKOi MPOEMOHCTPYBAIO 3B'S30K MiX 36iMbLLIEHHSIM CUHTE3Y
okcuay asoty, ET-1 i BA30MOTOpPHUMU BNACTMBOCTAMM
€HAoTeNito Y XBopux Ha nogarpy [14].

3rigHo 3 pesynbratamu Haloi poboTw, y XBOPUX Ha No-

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

Original research

Tabnuus 1. Mapkepu eHgoTeniansHoi Ta HUPKOBOT (hyHKLiT obcTexeHux (M £ m),
(Me (Q25; Q75))

Moka3sHuk, 1 rpyna (n = 30) 2 rpyna (n = 30) 3 rpyna (n = 30)
OAMHULI BUMipIOBaHHS

CK, mMkmonb/n 489,43 £ 70,67 543,37 + 59,43’ 314,97 + 64,99
Exgotenis-1, nr/mn 8,03+1,48 9,50 + 2,16 711+£159™
VCAM-1, Hr/mn 910,91 + 150,82 1022,47 + 187,78 806,60 + 84,25™
NO, Mmonb/n 31,83+7,80 17,47 £ 547 25,23 +4,70™
Lucratuu C, mr/n 1,33+0,35 1,68 +0,40° 0,99+0,12"
AnbOyMiH/KpeaTuHiH, Mr/r 19[12; 23] 31,5[25; 35] 15[10; 19,5]°
E3B[, % 2113[10,2;32,94] 13,37 [5,36;26,24]"  24,05[12,8; 33,38]°

*: BiporigHa pisHuus Mix 1 Ta 2 rpynamu; **: BiporigHa pisHuus Mix 1 1a 3 rpynamu;
o0 BIPOTifHa PisHNLA MiX 2 Ta 3 rpynamu.

parpy 3i LLUK® >90 mn/xs piBeHb anbbymiHypii BiporigHoO He
Binpi3HsBCSA Bif piBHs anbbymiHypii y 3nopoBux, a BmicT LIC
6ys BiporigHo 6inbLunm. laHi, o otpumani, 3biralotses 3
pesynsTatamu OCTIMKEHb, B SIKVX MOKa3aHO: KOHLEHTpaLis
umcTatuHy C y KpoBi nodnHae 36inbLUyBaTMCh O NOYaTKy
MigBULLEHHS CUPOBATKOBOIO PIBHIO KPEATMHIHY Ta NOsiBU
anbbyminypii [15,16].

BcTanoBunu, WwWo xBOpi Ha NepBWHHY nogarpy 3
nepwoto ctagieto XHH MatoTb noripLueHy Ba3OMOTOPHY,
HITpOKCUNPOAYKYIOYY dYHKUIT engoTenito, BiporigHe
36inblwenHs ET-1, VCAM-1 Ta anbbymiHypito NopiBHSIHO
3 ocobamu, siki xBopi Ha nogarpy 6e3 o3Hak XHH. Pesynb-
TaTn 36iratoTbCst 3 pesynsratamm pobiT i3 AOCNimKEHHS
mapkepi E[] y xBopux i3 noyatkosumm o3Hakamu XHH i
nopyLUEHHsIMK NypuHOBoro o6miHy [1,9]. Kypanosa M. B.,
Aocnimkytoumn xsopux i3 XXH 1 cragii, BctaHoBUNa, WO Y
XBOPUX L€l kaTeropii cnoctepiraeTbCst BiporigHe Hapo-
CTaHHS Ba30KOHCTPUKTOPHUX MapkepiB (nepeaycim ET-1),
LLO € MPUYMHOIO CUCTEMHOI 3MiHW MIKPOLIMPKYNSTOPHOIO
piyvLa Ta po3BuTKY iemii [17].

BucHoBKH

1. Yonosikw, siki XBOPI Ha NepBuHHY nogarpy 6e3 o3Hak
XHH, matotb BiporigHe 36inbLueHHs enpoteniHy-1, VCAM-
1 MOpIBHSHO 3i 300POBMMM YOIOBIKAMM i KOMMEHCATOPHY
rinepnpoayKLito okcuay asoTy, Lo 3abe3neqye 30epexeHHs
BA30MOTOPHOI (PYHKL eHpoTenito.

2.'Y xBopwx Ha nepeuHHy nogarpy 3i LUK® >90 mn/xs
CrocTepiraeTbes BiporigHe 30inbLUEHHS BMICTY LMCTaTUHY
C y KpOBi NOPIBHSHO 3i 300POBUMMU, LLO CBIAYNUTL MPO Cy6-
KniHiYHe nopyLeHHs GinbTpauiiHOi 30aTHOCTI HUPOK Ha
eTani nporpecysaHHs XHH.

3. Y xBopux Ha nepBuHHy nogarpy 3 o3Hakamu XHH
1 cTagii cnocTepiraeTbcs BiporigHe MOripLUEHHs! Ba3oMo-
TOPHOI (DYHKLi eHOO0TENI0, NafiHHSA CUHTE3Y OKCKAY a30Ty
Ta 30inblueHHs koHueHTpauii ET-1 i VCAM-1 nopisHo 3
XBOPUMMU Ha nogarpy 3i 30epexeHot HUPKOBOIO (PYHKLIEH.

MepcnekTMBM noganbLWMX JOCHiIMKEeHb NOMSAralTb
Yy BOCTIIKEHHI AMHAMIKM NOKa3HWKIB eHpoTenianbHol anc-
(PyHKLUIT Y XBOPUX Ha MEPBWHHY Moaarpy 3 No4aTKOBUMMU
03HaKkamu HUPKOBOI ANCEYHKLIT Ha TNi rinoypuKeMiYHOT
Tepanii.
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Clinical significance of the abnormal Doppler spectrum
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of renal blood flow in patients with long-term transplant dysfunction

V. V. Yakymenko

State Institution “Zaporizhzhia Medical Academy of Post-Graduate Education Ministry of Health of Ukraine”

Relevance. One of the main causes of graft loss in a recipient after kidney transplantation is acute rejection.

The purpose of the work - to study the Doppler ultrasound measurements of renal transplant blood flow in patients with efficient
depuration function and renal graft dysfunction in the late postoperative period following KT.

Materials and methods. As an initial step, an ultrasound examination of renal transplants was performed in 26 patients with
creatinine levels within the normative values (group 1) during the period 2014-2015. The second study was based on the ultrasound
examination results of the renal transplants in 26 patients with creatinine levels exceeding the standard values (group 2) during
the period 2015-2016.

Results. The first group of recipients included 15 male (57.7 %) and 11 (42.3 %) female (the mean age was 31.40 £ 1.67 years). A
living related kidney transplantation (LRKT) was performed in 61.54 % of patients, in 38.46 % — a cadaveric kidney transplantation
(CKT). In all the patients, plasma creatinine level was within normative values or not exceeding them more than 25 %, on average,
ranging from 94 to 130 pymol/L and its mean value was 114.5 + 3.85 umol/L. The second group of recipients consisted of 14
(53,84%) male and 12 (46,16%) female (the mean age was 38.99 + 2.32 years). LRKT was performed in 6 patients, and CKT in
20 patients. In all the patients plasma creatinine level was above the normal range, on average, ranging from 155 to 629 pmol/L
and its mean value was 259.46 + 35,33 pmol/L.

Conclusions. The obtained data reliably indicate that if TAMX of interlobar arteries less than 15 cm/s, the probability to reveal
the clinical signs of renal allograft dysfunction is more than 90 %, regardless of the renal segment evaluation in recipients in
the long-term period after organ transplantation.

KAiHiuHa 3HauyLicTb NopyLieHb AONAEPIBCbKOro CNEeKTpa PeHaAbHOro KPOBOTOKY
B NauieHTiB i3 AMCPYHKLIEIO TpaHCNAAHTaTa Y BiAAaneHi TepMiHuM nicaa onepauyi

B. B. lkumeHnko

OpnHa 3 roNoBHUX NPUYMH, LLO BUKIMKAE 3arnbenb (yHKLIOHYI04OT TKaHUHW HUPKW B peuunieHTa nicns TpaHcnnaHTauii, — roctpe
BiZTOPrHEHHsI.

MeTa po60TH — BUBYUTM YNETPA3BYKOBI XapakTepuUCTUK, LonneporpadivHi NokasHUKM KPOBOTOKY MO CyAMHaX TPaHCMIaHTOBa-
Hoi Hupku (TH) y nauieHTiB 3i 30epexeHot0 AenypainHoo yHKLIE Ta AUCHYHKLIE HAPKOBOMO TpaHCMnaHTaTta y igganeHi
TepMmiHv nicns TH.

Marepianu Ta metogu. Y nepiog 20142015 pp. BKkoHanu ynstpassykose focnimkeHHs (Y3[) HUpkoBux TpaHcnnaHTatie 26 navlieH-
Tam i3 piBHAMY KpeaTuHiHy B MeXax HopMaTVBHIX 3Ha4eHb (rpyna 1). ipyre pocnimxerHs 6asyeTbes Ha pesynbratax Y3[] HUpKoBIX
TpaHcnnaHTaTiB y 26 NavjieHTiB i3 PIBHAMM KpeaTUHIHY, LLO NEPEeBULLYIOTL HOPMaTWBHI 3HaYeHHs (rpyna 2), y nepiog 2015-2016 pp.

Pe3syniratu. CepepHili Bik peumnieHTiB nepLuoi rpynu ctaHosms 31,40 £ 1,67 poky. Yonosikis cepen peuynienTis — 15 oci6 (57,7 %),
XiHok — 11 (42,3 %). MposeneHa crnopigHeHa TH (CTH) y 61,54 % nauienTis, y 38,46 % — TpynHa TH (TTH). Y Beix navieHTis
piBEHb KpeaTWHiHy Nna3mu BignoBigas HOPMATUBHUM 3Ha4eHHsM abo nepeBwLLyBaB iX He BinbLue HiX Ha 25 %, konuBatoumuch y
cepenHbomy Bif 94 fo 130 Mkmonb/n, cTaHoBNA4M B cepeaHbomy 114,50 + 3,85 mkmonb/n. CepeaHii Bik peLmnieHTiB apyroi rpynu
craHoBuB 38,99 + 2,32 (34,35-43,62) poky. YonosikiB cepen peumnieHTis — 14 ocib (53,84 %), xiHok — 12 (46,16 %). 3giicHeHa
CTH y 6 nauieHTis, y 20 — TTH. Y BCix nawjieHTiB piBeHb KpeaTuHiHy nnas3mv OyB BULLMM 332 HOPMarbHi 3HA4YEHHS, KONMBaKOYNCh
y cepeaHboMy Bif 155 0o 629 mMkmonb/n, cTaHOBNSYM B cepeHboMy 259,46 + 35,33 mkmonb/n. Mpynu 3icTaBHi 3@ OCHOBHUMU
KniHiko-gemorpadiyHMMK napameTpamm.

BucHoBku. [laHi BiporigHo nokasytoTb, Lo npy TAMX iHTepriobapHx apTepii MeHLLE Hix 15 cM/C BiporigHICTb BUSIBNEHHS! KIIHIYHWX
03HaK POpPMyBaHHS NOPYLLEHHS PYHKLOHANBHOTO CTaTYCy PearibHOro anoreHHOro TpaHCTNaHTara (HE3anexHO Bif OLLHKV CErMeHTa
HVpKK) cTaHoBKTb MoHad 90 % Yy peLmnieHTiB y BinaaneHoMy nepiogi nicrs XipypriYHoro BTpyYaHHs 3 NpUBOLY Nepecaaku opraHa.

KAMHUYecKaa 3HAUMMOCTb Hapymel-wlﬁ AOMNMNAEPOBCKOro CrnekKrpa peHaAbHOro KpoBOTOKa
Yy nauueHToB C AMC(I)YHKUMGFI TPpaHCNAaHTaTa B OTAAA€HHbl€ CPOKU MOCAE onepauuun

B. B. AAkumeHnko

OpHow 13 rnaBHbIX NPUYKH, KOTOpad BbI3blBaET rnbenb beHKLl,VIOHI/IpleIJ.leVI TKaHM NOYKN Y pelunneHTa nocrne TpaHcnnaHTaumu,
ABNAETCA OCTPOE OTTOPXKEHUE.

Llenb paboTbl — M3y4nTb yribTpa3BykoBble XapakTepucTUkV M Aonnneporpadnyeckue nokasarenu KpoBoToka no cocyaam TpaHc-
nnaHT1poBaHHo nouky (TI1) y naumeHToB ¢ COXpaHEHHOMN 1 HAPYLLEHHO AenypaLyoHHON (PYHKLMEN 1 AUCHYHKUME NOYEYHOTO
TpaHcnnaHTarta B oT4aneHHble cpoku nocne Tr1.
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Marepuansi u metogbl. 3a nepuog 2014-2015 rr. BEINONHEHO YnbTpa3BykoBoe nccnegosaHue (Y3M) noveyHbIX TpaHCnnaHTaToB
Yy 26 NauMeHTOB C YPOBHAMU KpeaTuHMHA B Npefenax HopMaTuBHbIX 3HadeHui (rpynna 1). Bropoe uccnenoBaHme 0CHOBaHO Ha
pesynbratax Y3M noyeyHbIx TpaHCNNaHTaToB Y 26 NaLMEHTOB C YPOBHSMM KpeaT HWHA, NPEeBbILLAIOLLIMA HOPMATUBHbIE 3HAYEHUS
(rpynna 2) 3a nepviog 2015-2016 rr.

Pesynktatbl. CpegHuii BO3pacT peLmnueHToB nepeoii rpynnbl coctasun 31,40 + 1,67 roga. Myx4uH cpeam peunnmeHToB Obino
15 yenosek (57,7 %), xeHwwmH — 11 (42,3 %). MNposeaeHa poacteeHHas TI1 (PTM) y 61,54 % nauneHTos, y 38,46 % — TpynHas TT1
(TTR). Y Bcex NaLMEHTOB yPOBEHb KpeaTHHWHA Na3Mbl COOTBETCTBOBAS HOPMATUBHbIM 3HA4EHUSIM UK NPeBbILLan 1x He 6onee
yeMm Ha 25 %, konebnsicb B cpegHem ot 94 go 130 mkmonb/n 1 coctasnss B cpeaHem 114,50 + 3,85 mkmons/n.

CpenHuin BO3pacT peLunieHToB BTOpON rpynnbl coctasun 38,99 + 2,32 (34,35-43,62) roga. MyxunH cpeam peLunineHToB 6bino
14 yenoBek (53,84 %), xeHwwmH — 12 (46,16 %). MposeaeHa PTI y 6 nauneHTos, y 20 — TTI. Y Bcex NaUMEHTOB YPOBEHb Kpe-
aTWHWHA NNa3mbl ObiN Bbille HOPMarnbHbLIX 3Ha4YeHUN, Konebnsck B cpeaHeM oT 155 go 629 MKMorb/N, COCTaBNNAA B CpeaHEM
259,46 + 35,33 mkmonb/n. [pynnbl 6bInM cONOCTaBYMbI NO OCHOBHBIM KITMHUKO-AeMOrpachuyeckum napameTpam.

BbiBoabI. [JaHHbIe 4OCTOBEPHO CBMAETENLCTBYHOT, YTo Npn TAMX nHTEpnobapHbIX apTepuii MeHee Yem 15 cm/c BEpOATHOCTb
BbISIBNIEHUS KITMHUYECKUX NMPU3HAKOB (DOPMMPOBAHMUS HapyLLEHNS (PyHKLIMOHAMNBHOTO CTaTyca PEHarbHOro annoreHHoro
TpaHcnnaHTaTa, HE3aBMCKMO OT OLIEHKM CerMmeHTa noykm, coctaenset bonee 90 % y peumnmMeHToB B OTAANIEHHOM nepuoge

nocrne xmpypruyeckoro sMeLlaTenbCcTea no noBoAy nepecanku opraHa.

Relevance

In comparison with transplantation of other organs, such
line as kidney transplantation (KT) has a history stretching
back more than half a century. For this period, tremendous
experience concerning surgical techniques modernization,
organ preservation, improvement and optimization of immu-
nosuppression protocols and postoperative management
of patients has been accumulated and current survival
rates of recipients and renal grafts have been achieved.
On the contrary, the advances in KT have led to the fact
that a waiting lists for the operation are steadily increasing
around the world [1].

In addition to low indicators of quality of life, dialysis
patients have much shorter life expectancies. Thus, patients
receiving hemodialysis at the age of 40-59 years, live on
average 11 years less compared to those who underwent
KT. For patients whose age group is 20-39 years, this
difference already reaches 17 years [2].

KT today is the method of choice in the treatment of
patients with end-stage chronic renal failure, which can
significantly improve the quality of life, contributes to a more
complete social rehabilitation in this category of patients.
One of the main causes of graft loss in a recipient after
kidney transplantation is acute rejection. The number and
severity of acute rejection cases directly correlate with loss
of active nephrons and the duration of graft survival [3].

It is known that the half-life of cadaveric grafts, accor-
ding to different authors, varies between 8-10 and 10-14
years, depending on the degree of compatibility and quality
of organs. For kidneys obtained from living related donors,
this figure is 17 years with compatibility beyond the hap-
lotype and exceeds 30 years in main histocompatibility
complex antigen-identical donor and recipient [4].

Rejection is defined as general inflammatory process
of the graft, caused by a specific immune response of
the recipient to the donor’s transplant antigens [5]. Almost
all mechanisms of cellular and humoral responses are
involved in the interaction between the recipient’'s immune
system and the antigens of the donor kidney transplant. The
interaction between the antigen-specific T-cell receptor and
allogeneic HLA antigens is the central event of this reaction.
The main manifestation of the immunological conflict is
the loss of excretory function of the donor organ or the lack
of regeneration [6].

Diagnosis of acute rejection is based on clinical and
instrumental studies, laboratory and immunological para-
meters. At the same time, punch biopsy remains the “gold
standard” for assessing the pathological states in transplant
nephrology. Although itis known that punch biopsy can lead
to a number of complications such as hematoma, renal
infarction, urinoma, etc. [7].

Ultrasound examination is often the primary diagnos-
tic method, which is characterized by non-invasiveness,
relative cheapness, imaging at patient’s bed-side, there is
no need for intravenous contrast, and it allows rapid and
accurate detecting a number of common complications [8].

The purpose of the work

To study the Doppler ultrasound measurements of renal
transplant blood flow in patients with efficient depuration
function and renal graft dysfunction in the late postoperative
period following KT.

Materials and methods

An ultrasound examination of renal transplants was per-
formed in 26 patients with creatinine levels within the nor-
mative values (group 1) during the period 2014-2015.
This group of recipients included 15 male (57.7 %) and 11
(42.3 %) female, mean age was 31.40 + 1.67 years. Aliving
related kidney transplantation (LRKT) was performed in
61.54% of patients, in 38.46 % — a cadaveric kidney trans-
plantation (CKT). In all the patients, plasma creatinine level
was within normative values or not exceeding them more
than 25 %, on average, ranging from 94 to 130 ymol/L and
its mean value was 114.50 + 3.85 pmol/L.

The second study was based on the ultrasound exam-
ination results of the renal transplants in 26 patients with
creatinine levels exceeding the standard values (group 2)
during the period 2015-2016. The second group of recip-
ients consisted of 14 (53,84 %) male and 12 (46.16 %)
female, the mean age was 38.99 + 2.32 years. LRKT was
performed in 6 patients, and CKT in 20 patients. In all
the patients plasma creatinine level was above the normal
range, on average, ranging from 155 to 629 pymol/L and its
mean value was 259.46 + 35.33 umol/L. The patients of
both groups had comparable main clinical and demographic
parameters.
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The ultrasound examination was performed with a Toshiba
(Xario) device using a convex multi-frequency transducer at
3-5 MHz and included the state assessment and topometry
of kidney transplant, the state of perirenal space assessment,
color Doppler and spectral Doppler. To assess the kidney
transplant state, we determined the kidney contour, homoge-
neity and echogenicity of the parenchyma, the clarity of corti-
cal-medullary differentiation, the renal pelvis system and ureter
state. Length and front-rear sizes of kidney transplant were
dimensioned by topometry. The parenchyma and cortical layer
thickness was calculated as the average value of the three
measurements in the middle segment of kidney transplant.

The renal arteries blood flow was measured at the renal ar-
tery trunk and the interlobar branches of the renal artery (IBRA)
levels by the spectral Doppler ultrasound evaluating the linear
velocity indices. In addition, “almost angle-independent”
indicators of peripheral vascular resistance (resistivity) were
used. The renal vessels vascular resistivity was calculated by
processing the Doppler waveforms using standard formulas.

The Doppler spectral waveform shape was evaluated
and the following parameters were determined: peak
systolic velocity (PSV), end-diastolic velocity (EDV), re-
sistance index (RI) and pulsatility index (PI) of the blood
flow, systolic-diastolic ratio (SDR), acceleration time (AT),
time-averaged maximum velocity (TAMX) both in the renal
and interlobar arteries. The angle of insonation was in
the range from 30° to 60°. The average indicators of blood
flow were analyzed throughout 3-6 cardiac cycles by
Dopple spectrum. In addition, the linear blood flow velocity
(LFV) in the renal vein was also evaluated.

Serum creatinine concentration was measured using
the Jaffe color reaction (Popper method). All biochemical
studies were performed at the Central Clinical and Express
Biochemical Laboratories of the Zaporizhzhia Regional
Clinical Hospital.

The data were fist examined for normality using
the Kolmogorov-Smirnov test. Parametric and non-para-
metric methods of data analysis were used. The results
were presented as mean and standard error of repre-
sentativeness of the sample standard value. The study
results were processed using the statistical package of
the licensed program Statistica® for Windows 6.0 (StatSoft
Inc., NAXXR712D833214FANS5), SPSS 17.0 and Microsoft
Excel 2010. Separate statistical procedures and algorithms
were implemented as specially written macros in the corre-
sponding programs. Statistical significance was defined as
P < 0.05 for all types of differences.

Original research

Results

For the kidney transplant evaluation in patients with normal
plasma creatinine levels (group 1), the following results were
obtained by B-mode imaging and topometry: parenchyma
thickness was 17.23 + 0.35 mm, cortical substance —
7.15+0.20 mm, cortical-medullary differentiation were defined
as clear in the vast majority — 92.31 %, fuzzy — in 7.69 % of
the examined patients, the echogenicity of kidney transplant
parenchyma was isoechoic in all the patients (100 %). LFV
in the renal vein averaged about 34.06 + 3.18 (27.69-40.43)
cm/s. For the renal transplants evaluation in patients with
plasma creatinine levels exceeding standard values (with
impaired depuration function, group 2), the following results
were obtained by B-mode imaging and topometry: parenchy-
ma thickness was 17.35 £ 0.45 (16.45-18, 25) mm, cortical
substance—7.8 £0.28 (7.25-8.35) mm. The cortical-medullary
differentiation was defined as clear in the majority of the exam-
ined patients —in 73.01 %; the echogenicity of parenchyma was
increased in 23.1% of patients. LFV in the renal vein averaged
about 23.98 + 2.22 (19.54-28.43) cm/s.

The results of spectral Doppler indicators of renal graft
hemodynamics (renal artery trunk) in patients without signs
and with signs of renal graft dysfunction in the long-term
period following KT are presented in Table 1.

As can be clearly seen from the presented data,
the parameters of renal artery resistance and marked
velocity gradient in patients with relatively normal serum
creatinine levels (group 1) in the long-term period following
KT, despite the differences from the reference values, did
not reach statistical significance, which was not the case
for acceleration time dynamics and TAMX, as statistically
significant differences were noted in the CKT recipients:
23.08 % (P < 0.05) and 13.5 % (P < 0.05), respectively.

According to the obtained results, in patients with efficient
kidney transplant function after LRKT (group 1), the PSV in
the renal artery was 32.89 % higher than in those with renal
dysfunction (group 2) after LRKT. After CKT, the differences
between groups of patients with and without renal dysfunction
(group 1 and 2) were 2.08 %, not being clinically significant.
However, the greatest differences were revealed in such
indicators as EDV in the renal artery and TAMX. EDV in
the renal artery was 76.77 % higher in patients with efficient
renal function (group 1) after LRKT than in those with impaired
kidney transplant function (group 2). The same indicator was
44.83 % higher in patients with efficient kidney transplant
function (group 1) compared to those with kidney transplant
dysfunction (group 2) after CKT. Regarding such an indicator

Table 1. The Doppler spectrum parameters of the renal transplant blood flow in patients with efficient and impaired depuration function

(renal artery trunk) in the long-term period following KT

Efficient function of depuration (group 1) Impaired function of depuration (group 2)

Living related kidney | Cadaveric kidney Living related kidney | Cadaveric kidney
transplants (n = 10), transplants (n = 10), transplants (n = 16),
Mtm Mim Mim

79.5+5.04 71.30 £ 6.65* 77.88 +5.43*

Indicators, units

transplants (n = 16),
Mim

94.75 + 8.06

Peak systolic velocity (PSV), renal artery trunk, cm/s

End-diastolic velocity (EDV), renal artery trunk, cm/s 35.00 £2.94 31.95+£1.97 19.80 + 1.58* 22.06£1.77*
Systolic/diastolic ratio (SDR), relative units 276017 251+0.10 3.69 +0.34* 3.60+0.12*
Pulsatility index (PI), renal artery trunk, relative units 1.08 £0.07 1.0£0.05 144 +0.12* 1.44 +£0.04*
Resistance index (RI), renal artery trunk, relative units 0.62 +0.02 0.6+ 0.02 0.71+0.02* 0.72+0.01*
Acceleration time (AT), sec 0.13+0.01 0.16 £0.01 0.14+0.01* 0.12+0.01*
TAMX, cm / sec 54.87 +4.63 47.46 + 2.76* 35.48 +2.38* 39.02+2.77*

*: the statistical significance of differences in comparison to the group with efficient depuration function is less than 0.05.
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Table 2. The Doppler spectrum parameters of the renal transplant blood flow in patients with efficient and impaired depuration function (interlobar

arteries) in the long-term period following KT

Indicators, units Efficient function of depuration (group 1) Impaired function of depuration (group 2)

Upper segment

Living related kidney | Cadaveric kidney Living related kidney | Cadaveric kidney
transplants transplants transplants (n =10), | transplants
(n=16), Mtm (n=10), Mtm Mim (n=16), Mtm

Peak systolic velocity (PSV), interlobar branches of the renal arteries cm/s 3213+2.23 30.1+£1.04 241 +£1.52% 20.94 +1.32*
End-diastolic velocity (EDV), interlobar branches of the renal arteries, cm/s 13.38 £1.03 129+ 0.64 8.7+0.78* 7.69£0.41%
Systolic/diastolic ratio (SDR), relative units 244 +0.08 243+0.11 2.93+0.33" 2.73+0.11*
Pulsatility index (P!), interlobar branches of the renal arteries, relative units 0.94 +0.03 0.92+0.04 1.19+0.11* 1.09 + 0.04*
Resistance index (RI), interlobar branches of the renal arteries, relative units 0.58 £ 0.01 0.58 +0.02 0.63+0.03 0.62 £ 0.01
Acceleration time (AT), s 0.14£0.01 0.1310.01 0.15+0.01 0.14£0.01
TAMX, cm/s 19.99 +1.38 19.05 £ 0.63 13.18 £ 0.88* 11.99 £ 0.67*
Middle segment
Peak systolic velocity (PSV), interlobar branches of the renal arteries cm/s 33.0%28 309+1.82 25.7+1.78 24.81+1.78*
End-diastolic velocity (EDV), interlobar branches of the renal arteries, cm/s 12.38 £ 0.96 13.0£0.82 8.3+0.79* 8.01+0.7*
Systolic/diastolic ratio (SDR), relative units 27+01 2411012 342+04* 3.21+0.16*
Pulsatility index (P!), interlobar branches of the renal arteries, relative units 1.02+0.04 0.93 1 0.04* 129+0.12* 1.26 + 0.06*
Resistance index (RI), interlobar branches of the renal arteries, relative units 0.62+0.01 0.58 £ 0.02* 0.68 +0.03 0.68 £ 0.02
Acceleration time (AT), s 0.13+0.01 0.14 £0.01 0.14£0.01 0.13+0.01
TAMX, cm/s 19.63 + 1.47 19.4+1.15 14.05 + 1.06* 13.41 £ 1.02*
Lower segment

Peak systolic velocity (PSV), interlobar branches of the renal arteries cm/s 32.06+1.73 313+1.24 204 +1.23* 21.25+1.55
End-diastolic velocity (EDV), interlobar branches of the renal arteries, cm/s 13.31£0.78 12.9 £ 0.46 7.6+0.6* 6.78 + 0.46*
Systolic/diastolic ratio (SDR), relative units 2.43+0.09 2421012 28+0.2 3.26+0.27*
Pulsatility index (P!), interlobar branches of the renal arteries, relative units 0.94 +0.04 0.9310.05 1.14 £0.08* 1.26 +0.07*
Resistance index (RI), interlobar branches of the renal arteries, relative units 0.58+£0.01 0.58 £0.02 0.63 +0.02 0.67 £ 0.02*
Acceleration time (AT), s 0.13+0.01 0.16 £0.01 0.14 £0.01 0.14£0.01
TAMX, cm/s 19.89 + 0.95 19.38 £ 0.65 11.48 £0.79* 10.78 £ 0.97*

*: the statistical significance of differences in comparison to the group with efficient depuration function is less than 0.05.

of renal hemodynamics as TAMX, the difference was 54.65 %
between patients with efficient renal function (group 1) and
patients with kidney transplant dysfunction (group 2) after
LRKT. The difference related to TAMX was determined at
the level of 21.63 % between the patients of CKT group with
efficient and impaired renal function (group 1 and 2), which
has significant clinical and prognostic significance.

An assessment of spectral Doppler parameters of renal
transplant hemodynamics (interlobar arteries) in patients
without signs and with signs of renal transplant dysfunction
in the long-term period following KT are presented in Table 2.

In the upper segment, the EDV in the interlobar branches
of the renal arteries in the LRKT group with efficient renal
function (group 1) exceeded that in the LRKT group with
impaired renal function by 53.79 %, and related to the group
of patients after CKT the difference was 67.75 %, also in
favor of patients with efficient depurative function. TAMX of
interlobar branches of the renal arteries of the upper segment
in the LRKT group with efficient function (group 1) exceeded
the same indicator in the group with impaired function (group
2) by 51.67 % and in the group after CKT — by 58.88 %.

The difference in EDV values in the interlobar branches
of the renal arteries of the middle segment was verified at
the level of 49.16 % after LRKT and 62.30 % after CKT, with
higher indicators in patients of the group with the efficient
depuration function (group 1). The TAMX index of interlobar
branches of the renal arteries of the middle segment differed
between groups with efficient and impaired renal function
(group 1 and 2) after LRKT by 39.72 % in favor of the group
1, and after CKT — by 44.67 % also in favor of the group 1
without kidney transplant dysfunction.

EDV in the interlobar branches of the renal arteries
in the lower segment with renal dysfunction (group 2)
after LRKT was 75.13 % less compared to the group with
normal renal function (group 1), and in the case of CKT
the difference was 90.27 % also in favor of kidney trans-
plant with efficient function (group 1). SDR was higher in
the groups with impaired depurative function (group 2): by
13.21 % after LRKT and by 25.77 % after CKT. The TAMX
in the LRKT group with normal renal function (group 1) was
73.26 % higher compared to the group with renal dysfunc-
tion (group 2), and after CKT was 79.78 % higher also in
favor of the group with normal depuration function of kidney
transplant (group 1). Thatis, in the lower segment interlobar
branches of the renal arteries, differences in indicators for
groups with different renal function were more significant.

Discussion

Summing up the data obtained, it can be concluded that
TAMXis not only an important parameter and a key marker
of dysfunction at the initial stage of renal failure deve-
lopment, but it also adequately reflects the transplanted
kidney functional status in recipients without transplant
dysfunction.

Clinical manifestations of rejection are less pronounced
and, as a rule, become evident only due to an increase in
serum creatinine level or even occur subclinically. In recent
years, studies have shown that rejection is the main cause of
transplanted kidney failure in the long-term period following
KT, and late rejection occurs with the humoral immunity
activation in most cases.
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Activation of the humoral immunity in the late rejection
episodes development more determines its resistance to
therapy and poor prognosis regardless of the morphological
variant of the latter. Traditionally, acute and chronic humoral
rejection are distinguished; however, in essence, these
variants of rejection are stages of the same process, that
begins with anti-donor antibodies production which form
complexes with antigens on the surface of endothelium,
that leads to the classical pathway of complement system
activation resulting in inflammation development (acute
rejection) and further vascular repair in the smallest blood
vessels (chronic rejection) [9].

Despite the development of new, more powerful
immunosuppressive agents, it has not yet been possible
to completely overcome the problem of renal transplant
rejection. At the same time, late rejection episodes, which
despite the treatment are the most serious for prognosis,
are manifested in further progression of kidney transplant
dysfunction in most cases.

For a long time, the nature of such differences in
the rejection course depending on the time of occurrence
remained unclear, and only in recent years, it was possible
to prove that humoral immunity activation plays an important
role in the development of late rejection episodes. Accor-
ding to the data from the DeKAF study, more than 50 %
of patients with late dysfunction showed signs of acute or
chronic kidney transplant rejection, and 57 % of these pa-
tients showed signs of the humoral immunity activation [10].

Today, clinical diagnosis of graft rejection is based on
histological examination of kidney transplant biopsies. Since
a biopsy is usually performed only in increased creatinine
levels, the beginning of rejection treatment is delayed for
several days or even weeks. Such a delay contributes to
tissue damage reducing graft survival. In addition, a biopsy
is an invasive procedure, which cannot be performed as
often as necessary for careful monitoring, so it is not an
ideal method for the diagnosis of rejection.

It is important to note that the Doppler evaluation of
transplant vessels to detect complications of kidney trans-
plantation and the specifity of kidney transplant pathology
has turned out to be a promising method of examination.
Color mapping and pulsed dopplerography are considered
as the most accurate in demonstrating a kidney transplant
state and are the gold standard for monitoring the kidney
transplant state and hemodynamic changes both in the early
and long-term postoperative periods.

Conclusions

1. We conducted a comparative analysis of complex
ultrasound indicators (grayscale with color and spectral
Doppler ultrasonography) of blood flow that did not reveal
significant differences between the patients with efficient
depuration function after LRKT and CKT in the late post-
operative period.

2. In patients after LRKT and CKT with impaired
depurative function, lower TAMX values were recorded in
comparison to patients without renal dysfunction, which can
be a reliable diagnostic criterion and an important prognostic
predictor for renal transplant dysfunction development.

3. The obtained data reliably indicate that if TAMX of
interlobar arteries less than 15 cm/s, the probability to re-
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veal the clinical signs of renal allograft dysfunction is more
than 90 %, regardless of the renal segment evaluation in
recipients in the long-term period after KT.

Prospects for further research. This study would pro-
vide a perspective basis for proposed Doppler sonographic
parameters using as possible criteria for impaired graft
perfusion. These data will allow for a comparative analysis
of Doppler indices in recipients with graft dysfunction, to
define ultrasound criteria for kidney transplant dysfunction,
and thereby to improve diagnosis and prolong graft survival.
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OpHum i3 3aBgaHb cTpaterii BOO3 wopao 3anobiraHHs hopMyBaHHIO Pe3MCTEHTHOCTI A0 aHTUBIOTUKIB Y MikpoOpraHi3MmiB € NoLLyK
HOBUX CMOMYK i3 NPOTUMIKPOOHOHK aKTUBHICTIO ANst CTBOPEHHS HaZani HOBYX aHTUMIKPODHWX Npenaparis.

MeTa po60oTH — BUSIBNEHHS NPUTHIYyBanbHOrO BNMBY amiHomeTaHcynbokucnot (AMSA) Ta i noxigHux: N-metun- (MeAMSA),
N-(2-rippokcuetnn)- (HEAMSA), N-6eH3un- (BnAMSA), N-(mpem-Bytun)- (--BuAMSA), 4-(N-cberinamiHomeTun)derin-
(PhAMPhAMSA) Ha picT wrami Staphylococcus aureus ATCC 2592, Staphylococcus aureus 2781 1a Staphylococcus aureus
KyHOa 3 pi3H1M piBHEM YyTIMBOCTI [0 aHTUOGIOTHKIB.

Marepianu ta metoau. Nig Yac focnimkeHb BUKOPUCTOBYBANN METOL, CEPINHX PO3BEAEHb Ha PIAKOMY NOXWUBHOMY CEPEOBHLL.
[ns uboro po3unHanm ximiyHi cnonyky y IMCO (g0 kiHueBoi KoHueHTpauii 1 %) i roTyBanu po3BefeHHs npenapartis Ha bynblioHi
Mronnepa—XiHToHa B KiHLEBIlt KOHLeHTpaLii 5 Mmonb/n, 10 Mmons/n. O6nik pesynsraris BUkoHyBany Yepe3 18—20 roguH iHkybauii
npu 37 °C 3a gonomoroto npunagy Densi-La-Meter. Ak pechepeHc-npenapar BUKOPUCTOBYBany CynbaHinamia.

Pesynitatu. Mpenapat AMSA npurHidyBas piCT yCix AOCTIMKYBaHWX LUTaMIiB CTagiNoOKOKIB HE3aNEeXHO Bif PIBHS CTIMKOCTI A0
aHTUbioTKKB BinbLue, Hix cynbganinamig. Mpenapat MeAMSA Takox npurHivyBaB picT JocnigkyBaHux WwWramis S. aureus ATCC
25923 1a S. aureus 2781 BinbLue, Hix pedepeHc-npenapar, ane nokasHWkK NpuriveHHs Bynu meHwwe, Hix y AMSA. LLogo crii-
Koro 10 aHTubioTuKiB WTamy S. aureus KyHOa He 3apeecTpyBanu ranbMiBHy fito. Mpenapatn HEAMSA, -BuAMSA, BnAMSA
cTabinbHO ranbMyBasnu picT yCix AOCHimKyBaHWX WTaMiB. PiBeHb ranbmyBaHHs pocTy Wrami S. aureus ATCC 25923 1a S. aureus
KyHda uumm npenapatamu 6yB BULLMM, Hix cynbcharinamigom. OgHak pedpepeHc-npenapat NposiensB iHribyBaHHs pocTy GinbLue,
HiX gocnimkyBaHi npenapath Wwogo wramy S. aureus 2781. Cnonyka PhAMPhAMSA He BusiBuna npoTuMIiKpOBHY akTUBHICTb.

BucHoBku. [NoxiaHi amiHoMeTaHCynbhOKMCTOTY NPOSIBINV NEBHI PiBEHb MPOTUMIKPOOHOT aKTWBHOCTI Lo LWTamiB Staphylococcus
aureus i3 pisHAM pIBHEM YyTIIMBOCTI 4O aHTUBIOTVKIB, BULLWIA 3@ CynbcaHinamia,. MNepcrnekTMBHUM MOXHA BBaXaTV AOCHIMKEHHS!
BM/MBY LX PEYOBMH Ha Pi3Hi BAAW MIKpOOPraHi3miB (rpamnosuTUBHUX i FpaMHEraT1BHIX) 4nst CTBOPEHHS HOBWX MPOTUMIKPOBHMX
npenaparis. JouinbHuM Gyae Takok BYUBYEHHS NOEAHAHONO 3aCTOCYBaAHHS LIMX PEHOBWH Y KOMMAEKCi 3 aHTUBioTMKamm.

WU3yuyeHue npoTMBOMUKPOOHON aKTUBHOCTU aMUHOMETaHCYAbPOKUCAOT B OTHOLLUEHHUH
wrammoB Staphylococcus aureus ¢ pa3HbiM ypOBHEM YyBCTBUTEAbHOCTH K aHTUOMOTMKAM

T. A. TpuamHa, P. E. Xoma, A. A-A. SHHaH, A. C. depuyk, A. A. Tpy3eBCKui

OpHa u3 3apay B cTpaterv BO3 no npenynpexaeHmio hopM1poBaHiis aHTUOUOTUKOPE3UCTEHTHOCTI Y MUKPOOPraHU3MOB — MOMCK
HOBbIX COEMHEHII C NPOTUBOMUKPOBHO! aKTUBHOCTBIO AMs CO3MAHNUS HOBLIX @HTUMUKPOGHBLIX NPenapaTos.

Llenb pa6oTbl — ycTaHOBNEHNE MHMMOMPYHOLLETO AECTBUS HOBLIX COEAMHEHUI aMmuHoCynbgokucnoTsl (AMSA) 1 ee npon3sso-
aHbix: N-metun- (MeAMSA), N-(2-rugpokenatun)- (HEAMSA), N-6eHaun- (BnAMSA), N-(mpem-6ytun)- (t-BuAMSA), 4-(N-cbe-
HunammuHometun)pernn- (PhAMPhAMSA) Ha poct wrammoB Staphylococcus aureus ATCC 2592, Staphylococcus aureus 2781
un Staphylococcus aureus KyHda ¢ pa3HbIM YPOBHEM YyBCTBUTENBHOCTU K aHTUOMOTUKAM.

Marepumans! n MeToAbl. B xoae vccnefoBaHuii MCMONb30Banu METOS CEpUHBLIX pPa3BeAeHUin Ha XIAKON NUTaTensHoON cpee.
[ins atoro pacteopsnu xuMudeckme coegmHeHus B IMCO (B KoHeYHOM koHLeHTpaummn 1 %) 1 roToBunmu passeneHns npenapa-
TOB Ha 6ynboHe Mionnepa—XvWHTOHa B KOHEYHON KOHLEHTPaumn 5 mmonb/n, 10 MMonb/n. YYeT pesynstatoB NpoBOAIN Yepes
18-20 yacos nHkybmposarus npu 37 °C ¢ nomoLwbto npubopa Densi-La-Meter. B kayecTse pecbepeHc-npenapara ncnonb3osanm
CcynbaHunammg.

Pesynktarhbl. Mpenapat AMSA nogaensn pocT Bcex uccneayemMblx WTamMmMoB CTacMOKOKKOB HE3aBUCHMO OT YPOBHSI UX YCTOM-
UMBOCTM K aHTMOMOTVKaM B BonbLueli cTeneHm, Yem cynbaHnnamua. Mpenapat MeAMSA Takke NoAaensn pocT uccnenyembix
wrammoB S. aureus ATCC 25923 n S. aureus 2781 6onbLue, Yem pedepeHc-npenapar, Ho NokasaTeni nogasneHns Obinu Hike,
yem y AMSA. B oTHOLIEHUM aHTMBMOTMKOYCTONYMBOIO LWTamma S. aureus KyHOa nogaensioLLee AeNCTBYE He 3aperncTpupoBan.
Mpenapatsl HEAMSA, t-BuAMSA, BnAMSA cTabunbHO TOpMO3unu poCcT BCEX UCCTedyeMbIX LITaMMOB. YPOBEHb TOPMOXEHUS!
pocTa wrammoB S. aureus ATCC 25923 n S. aureus KyHda atumn npenapatamu 6bin Bbile, YeM y cynbaHnnammaa. OgHako
pedbepeHc-npenapat NposensAn MHMBMpoBaHKe pocTa B GorbLLEN Mepe, YeM 1ccheayemble npenapathbl B OTHOLIEHUM LUTaMMa
S. aureus 2781. CoenmHenne PhAMPhAMSA He nposiBUno npoTMBOMUKPOBHYO aKTUBHOCTb.

BbiBoabl. Mpon3BogHbIE aMUHOMETaHCYNbOKUCTOTHI NPOSIBUNYW ONpPeAeneHHbIiA YpOBEHb NPOTUBOMUKPOGHOI aKTUBHOCTY B
OTHOLLIEHU LWTAMMOB Staphylococcus aureus ¢ pasHbiM YPOBHEM YyBCTBUTENBHOCTY K aHTUBMOTIKAM, KOTOpbIil Gbif BbiLLE, Yem
y cynbdanunammuaa. MepcnekTUBHbIM MOXHO CUUTATb U3YYEHNEe BIUSHUS STUX COBAMHEHUIA HA pasHble BULbI MUKPOOPTaH3MOB
Ans cO30aHust HOBbIX MPOTUBOMUKPOGHBIX Mpenapatos. LienecoobpasHbiv ByaeT Takke U3y4eHUe COBMECTHOTO MPUMEHEHUS
3TUX BELLECTB B KOMMIIEKCE C aHTUBMOTUKaMM.
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Investigations of the antimicrobial activity of aminomethanesulfonic acids against strains
of Staphylococcus aureus with different antimicrobial susceptibility

T. L. Hrydina, R. Ye. Khoma, A. A-A. Ennan, A. S. Fedchuk, O. A. Hruzevskyi

One of the tasks of the WHO strategy against development of antibiotic resistance in microorganisms is the searching for new
compounds with antimicrobial activity to develop new antimicrobial medicines.

The aim of this study was to determine the inhibitory effect of aminosulfonic acid (AMSA) and its new derivatives such as
N-methyl-(MeAMSA), N-(2-hydroxyethyl)-(HEAMSA), N-benzyl-(BnAMSA), N-(tert-butyl)-(t-BuAMSA), 4-(N-phenylaminomethyl)
phenyl (PhAMPhAMSA) on the growth of Staphylococcus aureus strains with different antimicrobial susceptibility.

Materials and methods. The method of serial dilution was used in the study. The chemical compounds were dissolved in DMSO
(a final concentration of 1%). Then dilutions of the compounds were performed using liquid Mueller-Hinton medium to final
concentrations of 5 mM and 10 mM. The results were assessed using a Densi-La-Meter after 18-20 hours of incubation at 37 °C.
Sulfanilamide was used as a reference preparation.

Results. AMSA suppressed the growth of all tested strains regardless of their antibiotic resistance profiles even more than
sulfanilamide. MeAMSA inhibited the growth of S. aureus ATCC 25923 and S. aureus 2781 strains more than the reference
preparation, but less than AMSA. No inhibitory effect was observed on the antibiotic resistant S. aureus Kunda strain. Compounds
of HEAMSA, t-BuAMSA, BnAMSA stably inhibited the growth of all strains tested. These compounds suppressed the growth of
S. aureus ATCC 25923 and S. aureus Kunda strains more than sulfanilamide. However, the reference preparation exhibited greater
S. aureus 2781 growth inhibition than investigated preparations. Compound PhAMPhAMSA did not show antimicrobial activity.

Conclusions. Aminomethanesulfonic acid derivatives suppressed the growth of Staphylococcus aureus strains with different
antimicrobial susceptibility and their antimicrobial activity was higher than that of sulfanilamide. Further study of these compounds
efficacy on different types of microorganisms can be considered promising for the development of new antimicrobial agents.

It would also be appropriate to study the combined use of these substances with antibiotics.

HwHi y cBITi 3BinbLUYETHCS KiNbKICTb aHTUBIOTVKOPE3NCTEHT-
HUX LWTamiB MikpoopraHiamis [1]. Tomy BOO3 po3pobneHo
MMmobanbHy cTparerito Wono 3anobiraHHs opMyBaHHs
PE3NCTEHTHOCTI [0 aHTWBIOTUKIB y MikpoopraHiamis. OpHe
33aBAaHb L€l porpamm — po3poBneHHst HOBUX NiKapCbKMxX
3acobiB i3 npoTumikpobHot akTusHicTio [2]. CyTTeBe
3HayeHHs Mae npobrema MOLWMPEHHS TOCTITaNbHMX iH-
dpekuii, 30kpeMa BUKNUKaHWX CTIMKUMU 0 aHTUBIOTUKIB
wramamu Staphylococcus aureus [3]. PeancTeHTHICTb
LUTaMIB MOLUMPIOETLCSA HE TiNbKW Ha TpaguUinHi rpynu
aHTUGIOTUKIB — CMOCTepiratoThb LUBMAKE HAOYTTS CTIMKOCTI
[0 HOBWX rpyn aHTuGioTukiB [4]. Bigomi umcneHHi mexa-
Hi3MK, 3a JOMNOMOTOK SIKUX MIKpOOpraHiamm HabyBaioTb
PE3NCTEHTHICTb A0 aHTMGIoTUKIB. [eski MikpoopraHiamu,
AK-0T cTadhinoKoKn BUPOGNAOTL crnelianbHi hepmeHTy,
LU0 MOXYTb YLUKOMKYBaTW ab0 cam aHTMbioTuK, abo nepe-
LukogpkaTu 1oro Aii. Lie aymoBnioe notpeby B po3pobneHHi
HOBWX CTpaTeriyH1X NiaxomiB 40 NPOTUMIKPOGHOI Tepanii.
lMoLLyK HOBWX KraciB XiMiYHMX CMOMYK i3 NpoTUCTadinoko-
KOBOIO aKTMBHICTIO MOXE CTaTV NEPCMEKTUBHIAM LUISXOM
npoTumikpo6Hoi Tepanii [5,6]. Kpim Toro, 3acTocyBaHHs
aHTMOIOTMKIB i3 NpenapaTamyt iHLIOI MPUPOAN, L0 AaKTh
3MOry 3MEHLUMTN aHTUBIOTUKOPESNCTEHTHICTD LUTaMIB,
NiABAWMTI YyTNKBICTb 30yAHMKA A0 aHTUBIOTUKIB, TaKOX
€ NepPCneKTUBHUM LLNSXOM [7].
AMiHoanKaHcynbMOKNCIOTN — Baxnueuin knac N-,
S-BMICHUX OpraHiYHWX Cronyk, iHTepec A0 HUX 3ymoBne-
HUN iXHIMX Pi3NKO-XIMIYHUMM BNACTUBOCTAMU, 30KpEMA
3HaYeHHaM pK, ske B LMX K4cnoT nepebysae B Mexax
cpisionoriunmx pH 6-8 [8]. [lo cnonyk i€l rpynu HanexuTb
2-amiHoeTaHcynbdokucnoTa (TaypuH) — amiHoOKMCnoTa,
AIka Mae neBHi GionoriyHi BNacTUBOCTI. Ak aHTMOKCUOAHT
ii 3acTocoBytoTb Npu Lykposomy AiabeTi [9]. 2-amiHo-
eTaHcynboKUCNOoTa (TaypuH) Bidirpae BaxnuBy ponb Y
nmigTpMMLi roMeocTasy KanbLito, ocMoperynsiji Ta crabi-
nisauii MembpaH, BNnMBaK4u Ha NPoLEeCH 3ananeHHs, Lo
noB’'A3aHi 3 okucnoBansHum ctpecom [10]. BoHa moxe
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YMHWTW HEMPONPOTEKTOPHY [ito Npu FMoTamaTiHgyKoBa-
Hiit HerpoTokemyHocTi [11]. Y dhaxosiit nitepatypi € AaHi
OO0 aHTUMIKPOBHKX BMACTMBOCTEN MOXIBHUX TaypuHy
[12]. NoriyHo npunycTUTK, LI aMiHOANKaHCYNb(OKMCIOTHU
MOXYTb BMAMBATU Ha PiCT i PO3BUTOK MIKPOOPraHiamis, a
came npurHivyBar ix.

MeTa po6oTtu

BusiBNeHHs npurHivyBansHoro BrnvBy aMiHOMETaHCYybgo-
kucnotn (AMSA) Ta ii noxigHux: N-metun- (MeAMSA),
N-(2-rippokcuetnn)- (HEAMSA), N-6eHsun- (BnAMSA),
N-(mpem-6yTtun)- (t-BuAMSA), 4-(N-cheHinamiHomeTun)
tenin- (PhAMPhAMSA) Ha pict wramiB Staphylococcus
aureus ATCC 2592, Staphylococcus aureus 2781 ta
Staphylococcus aureus KyHda 3 pisHuM piBHEM Yy TNMBOCTI
J10 aHTUBIOTWKIB.

Marepianu i MeToAU AOCAIAYKEHHA

[na gocnimkeHHs piBHA NPOTUMIKPOBHOI aKTMBHOCTI BU-
kopucToByBan AMSA, LU0 CMHTE30BaHa 3a OpuriHamnbHOK
meToamkoto [13], Ta ii N-noxigHi (MeAMSA, HEAMSA,
BnAMSA, t-BuAMSA i PhAMPhAMSA), wo oTpumaHi
3rigHo 3 [14].

Bukopucranu wram Staphylococcus aureus ATCC
25923, sknii xapaKTepuayeTbCs FEeHETUMHOK CTabINbHICTHO
Ta YyTNMBICTIO 40 aHTUOIOTMKIB i 3aCTOCOBYETHCA AS1S
KOHTPOMIO SIKOCTI Mi Yac BU3HAYEHHS YYTIMBOCTI MiKpO-
opraHiamiB 4o npenaparis 3rigHo 3 Hakazom MO3 Ykpaitu
Ne 167 Big 05.04.2007 «[po 3aTBEPIKEHHS METOANYHUX
BKa3iBOK «Bu3Ha4eHHs 4yTIMBOCTI MiKpoopraHiamis 4o
aHTMbaKTEpianbHMX npenaparisy. Kpim Toro, Bukopuctanm
BUZINeHi Bia xBopux Wtamm Staphylococcus aureus 2781,
Staphylococcus aureus KyHda. LUtam Staphylococcus
aureus 2781 BULINUIV Bif XBOPOT Ha KOH FOHKTMBIT, TOMIPHO
CTilikui o aHTMbioTuKiB. LLITam Staphylococcus aureus KyH-

Key words:
aminomethane-
sulfonic acids,
antimicrobial
activity,
Staphylococcus
aureus.
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Oleer HaAbHbl€ NCCAEAOBAHNA

0Oa BUAINUIM Bif XBOPOTO Ha NiCASTPaBMOBWIA OCTEOMIENIT,
MYTBTUPESNCTEHTHUI.

Mg Yac gocnigpxeHb BUKOPUCTOBYBAnNM MeTOS Cepii-
HWX pPO3BeAEeHb Ha pigkomy cepeposuLi [15]. ins uporo
cnoyatky posdmHanm ximiyHi cnonyku y AMCO (kiHueBa
KOHLEeHTpaLis sikoro gopisHioBana 1 %), notiMm rotysanm
po3BeaeHHs npenapartis Ha BynbiioHi Mionnepa—XiHToHa B
KiHLIEBIl KOHLeHTpaLii 5 Mmonb/n, 10 mmonb/n. [Jo 2,0 mn
KOXHOrO PO3BEAEHHS TOrO YW IHLLOrO Npenapary Aofasanu
0,1 mn go60BOI KynbTYpK MIKPOOPraHi3amMiB y KOHLEHTpaLlii
10° MikpoBHux knituH/mn (KYO/mn) 3rigHo 3 Haka3om
MOS3 Ykpainn Ne 167 Big 05.04.2007. Mg yac pocnimkeHb
CTaBWNM 2 KOHTPOTI: Npenapary Ta AoCTiHKyBaHOro LUTamy.
O6nik pe3ynbrartiB BkoHanu vepe3 18—20 roauH iHky6auii
npwu 37 °C 3a gonomoroto npunagy Densi-La-Meter.

[ocnign nposogunu y 3-5 noBTOpeHHsX. Pesynbraty
0bpobnsanu cratucTuuHo 3a gonomoroto Microsoft Excel
2007. PospaxoByBanu cepepHi NOKasHUKI ONTUYHOI LLiNb-
HOCTi AOCRIAHMX | KOHTPOMBHMX 3Pa3kiB, a TAKOX MOKa3HMK
MPUrHIYEHHS POCTY B [OCTIAHNX 3pa3kaXx NOPIBHSHO 3 KOH-
TPONMBHAMM B OAMHWLSX ONTUYHOI LLINIBHOCTI 3@ LUKasIo
McFarland (OOLL). 3a cepepHimn nokasHukamn OOLL
po3paxoByBany MOKa3HNKN MPUTHIYEHHS POCTY KiMbKOCT
MIKpOOPraHi3mis B o4uHLisiX 06’'eMy (KOMOHili yTBOptoBanb-
HUX oaMHMLb B 1 Mn cepeaosuia — KYO/Mn) y gocnigHux
3paskax NOPIBHSHO 3 KOHTPOIbHVMK, @ TaKOX % BiHOCHOTO
MpUrHiYeHHst pocTy. Ak pechepeHc-npenapar BUKOPUCTOBY-
Banu cynbaHinamig.

Pe3yabTati

Pesynbtati cepefHix NOKa3HUKIB NPUrHIYEHHS POCTY CTa-
hinokokiB i3 pi3HUM piBHEM YyTNMBOCTI A0 aHTUGIOTMKIB
(mabn. 1-3) ceipuats, wo npenapat AMSA B KOHLeHTpaLii
10 MMOIb/N 3HAYHO NPUrHIYYBaB PO3MHOXEHHS BCIX LUTaMiB
cTadinokokis, Ski gocnimkysanu. BuaHauunu 3anexHictb
LIbOTO MOKa3HWKa Bif CTyNneHs aHTUBIOTMKOYYTNMBOCTI
wramy. Tak, picT HaibinbLWw YyTMBOro A0 aHTUBIOTHKIB
wramy S. aureus ATCC 25923 npurnivyeascs Ha 1,27 OOLL,
(mabn. 1). BinbLue NpurHiYyBaBcs piCT MOMIPHO CTIKOTO A0
aHTubioTukiB LWtamy S. aureus 2781 —Ha 1,60 OOLL (mabn.
2), a TaKOX PiCT CTIMKOro A0 aHTMBIOTMKIB WTamy S. aureus
KyHOa — Ha 1,66 OOLL (ma6n. 3). Lie popisHioBano 5,33 x
108 KYO/mn a60 69,4 % ans wramy S. aureus ATCC 25923,
6,72 x 10® KYO/mn abo 78,82 % ans wramy S. aureus
ATCC 2781; 6,97 x 108 KYO/mn a6o 80,58 % ans wramy
S. aureus KyHoa.

Cnig Big3HaumTh, Wwo AMSA B MeHLLIN KOHLEeHTpaLii — 5
MMOJIb/1 — TaKOX NPUTHIYYBaB PO3MHOXEHHS! BCiX LUTaMIB.
Tak, Ans 4yTnMBoro A0 aHTUGIoTHKIB WTamy S. aureus ATCC
25923 nokasHuk npurHiveHHs pocty ctaHosws 1,23 OOLL,
Lo Bignosigae 5,17 x 108 KYO/mn a6o 67,21 % (mabr. 1).
PicT nomipHo cTilikoro 1o aHTMGIOTUKIB WTamy S. aureus
2781 npurHivyeascs Ha 0,9 OOLL, wo signosigae 4,77 x 108
KYO/mn a6o 44,33 % (mabn. 2). PicT criiikoro 40 aHTubio-
TUKiB Wramy S. aureus KyHOa ranbmyascs Ha 1,46 OOLL,
wo signoaigae 6,13 x108 KYO/mn abo 70,87 % (mabn. 3).

HEAMSA 6inbLUe npurHivyBaB picT YyTNMBOIO 40 aHTH-
Giotukis WwWramy S. aureus ATCC 25923. Tak, y KOHLeHTpaLi
10 Mmonb/n npenapart npurHivyBas ioro picT Ha 1,53 OOLL,
3a wWwkanoto McFarland, wo gopisHioBano BignoBigHoO
6,43 x 108 KYO/mn a6o 83,61 %, a B koHUeHTpaUii 5

MMOMbL/N Npenapat npurHidyBas piCT MIKPOOPraHisMiB Ha
1,73 OOLY (7,27 x 108KYO/mn abo 94,54 %) (mabn. 1).

lLlogo nomipHo cTilkoro 40 aHTMGIOTWKIB LUTaMy
S. aureus 2781 cTinkoro 4o aHTUBIOTMKIB WTamy S. aureus
KyHOa He cnoctepiranu cyTTeBy BaktepuumaHy Aito. Tak,
HEAMSA B koHueHTpauii 10 MMonb/n npurHivyBsas picT
wramy S. aureus 2781 Ha 0,3 OOLL, 3a wkanoto McFarland,
o gopieHtoBarno BignoeigHo 2,28 x 108 KYO/mn abo
14,78 %, a B KOHLEHTpaLji 5 MMonb/n Aito He BU3HAUMUIN
(mabn. 2).

[pUrHivYeHHs pocTy CTIKOro A0 aHTUBIOTUKIB LTamy
S. aureus KyHda maiike He 3anexano Bif KOHLEHTpaLii
HEAMSA. lMpenapar y koHueHTpaLii 10 MMornb/n npurHi-
yyBaB picT Uboro Wwramy Ha 0,43 OOLL (3,27 x 108 KYO/mn
a60 20,87 %), a B koHUeHTpaLji 5 Mmone/n — Ha 0,6 OOLL,
(4,56 x 108 KYO/mn a6o 29,13 %) (mab6n. 3).

CnocTepiranu aHanoriyHi TeHAeHLiT A0 NPUTHIYEHHS
pocTy cradinokokis cronykamu BnAMSA, -BuAMSA Ta
MeAMSA. Tak, BnAMSA B koHuUeHTpauji 10 MmMonbs/n npu-
THiYyBaB piCT HABINbLL YyTNMBOrO 40 aHTMOIOTHKIB LWTaMy
S. aureus ATCC 25923 Ha 0,9 oauHMLL ONTUYHOT LLLINIbHOCTI
3a wkanot McFarland, wo crasosuno 4,77 x 108 KYO/mn
ab0 49,18 % (mabn. 1). AHanoriyHoto byna 1oro gjs oo
MOMIPHO CTIlKOro 40 aHTMGIOTMKIB WTamy S. aureus 2781.
BuaHauunu npurHiveHHs pocTy umx MikpoopraHiamis Ha 0,43
OOLL, wo popieHioearo 3,27 x 108 KYO/mn a6o 21,18 %
(mabn. 2). PicT criiikoro go aHTubioTukiB Wwramy S. aureus
KyHda npurHivysascs Ha 0,53 OOLL, wo craHosuno 4,03
x 108 KYO/mn abo 25,73% (mabn. 3).

Y koHueHTpauii 5 mmonb/n BnAMSA maB aHanoriuHy
gito, ane cnabuwy. Tak, pict wramy S. aureus ATCC 25923
npurHivyeascs Ha 0,56 OOLL, (4,26 x 108 KYO/mn a6o
30,6 %), wramy S. aureus 2781 — Ha 0,26 OOLL, (1,98 x
108 KYO/mn abo 12,81 %), a wramy S. aureus KyHda — Ha
0,39 OOLL (2,96 x 108 KYO/mn a6o 18,93 %).

t-BUAMSA B KkoHueHTpauii 10 MMonb/n npurHivy-
BaB PiCT HaWbinbl YyTNMBOro 40 aHTMGIOTUKIB LUTaMy
S. aureus ATCC 25923 Ha 0,83 OOL 3a wkanoto
McFarland, wo nopisHtoBarno BignosigHo 4,4 x 108 KYO/
mn abo 45,36 % (mabn. 1). AanoriuHoto 6yna rioro gis
LLI0A0 MOMIPHO CTINKOro A0 aHTUBIOTUKIB WTamy S. aureus
2781. CnocTepiranu npurHiyeHHst pocTy MikpoopraHiamis
Ha 0,46 OOLL,, wo craHoBuno BignosigHo 3,5 x 108 KYO/
mn abo 22,66 % (mabn. 2). Wopo cTilikoro go aHTMbioTu-
kiB wWramy S. aureus KyHOa 3apeecTpoBaHO NPUrHIYEHHs
pocty Ha 0,56 OOLL, wo craHoBuno 4,26 x 108 KYO/mn
abo 27,18 % (mabn. 3).

Y koHueHTpauii 5 mmonb/n t-BuAMSA maB aHanoriuHy
Jito, ane cnabLuy NOPIBHSHO 3 BULLIOKO KOHLIEHTpaLlieto. Tak,
picT wramy S. aureus ATCC 25923 npurxivysascs Ha 0,33
0ooL (2,51 x 108 KYO/mn abo 18,03 %) (mabr. 1), wramy
S. aureus 2781 — Ha 0,26 OOLL, (1,98 x 108 KYO/mn a6o
12,81 %) (mabn. 2), a wrtamy S. aureus KyH0a — Ha 0,36
OOLL (2,74 x 108 KYO/mn a6o 17,48 %) (mabrn. 3).

Mpenapat MeAMSA B koHueHTpaLii 10 MMonb/n npu-
THi4yBaB PiCT HaNGINbLL YYTIMBOrO A0 aHTMOIOTUKIB LITAMy
S. aureus ATCC 25923 Ha 0,86 OOLL (4,56 x 108 KYO/mn
abo 47,0 % signosigHo) (mabn. 1). Logo nomipHo cTiliko-
ro 0o aHTubiotukiB wramy S. aureus 2781 cnocrtepiranu
MiABULLEHHS LIMX NOKa3HWKiB BignosigHo Ha 1,5 OOL (6,3
x 108 KYO/mn abo 73,89 %) (mabn. 2). Pict crilikoro go
aHTubioTukiB Wramy S. aureus KyHda npurHidyBaecs Ha
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Ta6nuus 1. MNpurHiveHHs pocty wramy S.aureus ATCC 25923

Komermpau Monerynapra
Cronyku

Maca
oo |0, xo° (90l o

AMSA 11,12 1,27 5,33 69,40 1,23 517 67,21
MeAMSA 125,15 0,86 4,56 47,0 0,5 38 27,32
HEAMSA 255,17 1,53 6,43 83,61 1,73 727 94,54
t-BUAMSA 167,23 0,83 4,40 45,36 0,33 2,51 18,03
BnAMSA 201,25 09 477 49,18 0,56 4,26 30,60
PhAMPhAMSA 187,22 0,73 3,87 39,89 1.1 5,83 60,11
Cynbeharinamip 172,2 0,43 3,27 24,50 0,53 4,03 28,96

Tabnuus 2. MNpurHiyeHHs pocTy wramy S. aureus 2781

Komionmpa onerymspa
Cnonyku Mmaca

oow | k0, xo- YO, x10°
1,6 0,9

AMSA 11,12 6,72 78,82 4,77 44,33
MeAMSA 125,15 15 6,3 73,89 0,3 2,28 14,78
HEAMSA 255,17 0,3 2,28 14,78 0 0 0
t-BUAMSA 167,23 0,46 315 22,66 0,26 1,98 12,81
BnAMSA 201,25 0,43 3,27 21,18 0,26 1,98 12,81
PhAMPhAMSA 187,22 0 0 0 0,13 0,99 6,4
Cynbatinamin 172,2 1,0 53 53,74 0,06 0,46 2,96

Ta6nuus 3. MNpurHideHHs pocty wramy S.aureus KyH0a

Cnonyku maca
KYO/mn, x10*¢ % ooLy KYO/mn, x10*¢ %

AMSA 11,12 1,66 6,97 80,58 1,46 6,13 70,87
MeAMSA 125,15 0,46 35 22,33 0,26 1,98 12,62
HEAMSA 25517 0,43 427 20,87 0,6 4,56 29,13
t-BUAMSA 167,23 0,56 4,26 27,18 0,36 2,74 17,48
BnAMSA 201,25 0,53 4,03 25,73 0,39 2,96 18,93
PhAMPhAMSA 187,22 0 0 0 0 0 0

Cynbatinamig 172,2 0 0 0 0 0 0

0,46 OOLL, wo Bignosigae 3,5 x 108 KYO/mn a6o 22,33 % aHTubioTukiB wramy S. aureus ATCC 25923 npenapat

(mabn. 1). MaB He3HayHy NpurHivyyBanbHy Aito. B koHueHTpauii
Y koHueHTpaUii 5 Mmmonb/n MeAMSA Takox npurHivy- 10 mmonb/n BiH npurHivysas pict Ha 0,43 OOLL, 3a wkanoto
BaB PIiCT JOCMiZKyBaHNX LUTaMIB CTadhifIoKOKiB, ane MeH- McFarland, wo cranosuno signosigHo 3,27 x 108 KYO/mn

LLIOKO MipOH, HixX y GinbLuii KOHLEeHTpaLi. Tak, picT wramy abo 24,5 %, a B koHUeHTpaUji 5 Mmonb/n — Ha 0,53 OOLL,
S. aureus ATCC 25923 npurHivysascs Ha 0,5 OOL (3,8 (4,03 x 108 KYO/mn a6o 28,96 %) (mabn. 1). Pecpe-
x108 KYO/mn a6o 27,32 %) (mabn. 1), wramy S. aureus peHc-Npenapat YMHUB 3HaYHY Ait0 TiNbKu B KOHLEHTpaLi
2781 - Ha 0,3 OOLL (2,28 x 10% KYO/mn abo 14,78 %) 10 MMOnB/M LLIOAO MOMIPHO CTIVKOro A0 aHTMGIOTMKIB LUTaMY
(mabn. 2), wramy S. aureus KyHoa — Ha 0,26 OOLL, (1,98 S. aureus 2781, ranbmytoun 1oro pict Ha 1,0 OOLL, wo

x 108 KYO/mn abo 12,81 %) (mabr. 3). ignosinae 5,3 x 108 KYO/mn abo 53,74 % (mab6n. 2). Wopo
Mpenapar PhAAMPhAMSA noraHo po34mHsBCs Y [o- aHTmbioTukocTinkoro Wwramy S. aureus KyHda baktepuuna-
CTiZpKyBaHUX KOHLEHTpALLisiX | NPOSIBNSIB YacTKoBY 3abapB- Hy Ait0 He BUSBUNN.

NeHICTb NOXMBHOIMO CEepefoBMLLa, B SIKOMY BUPOLLyBanu
JocnimpkyBaHi wWramu craginokokis. PhAMPhAMSA unHuB
OaKTEPULIMAHY [ito MLIE LWOAO YyTIIMBOMO 40 aHTUBIoTH-
kiB wramy S. aureus ATCC 25923. BiH y KoHUeHTpauii Pesynbrati csigyath, WO aMiHOMETaHCynbgOKMCNOTa,
10 Mmonb/n MpurHiYyBaB picT Lpboro wramy Ha 0,73 OOL, a Takox N-metun-, N-(2-rigpokcuetun)- , N-6eHaun- i
(3,87 x 108 KYO/mn abo 39,89 % BignoBiaHo), a B KOHLEH- N-(mpem-6yTun)- ii noxigHi Manu neBHWiA piBeHb NPOTK-
Tpaji 5 mmorb/n — Ha 1,1 OOL (5,83 x 108 KYO/Mn abo MiKpOBHOI aKTMBHOCTI LIOAO LWTaMiB S. aureus i3 pisHUM
60,11 % BignosigHo) (mabn. 1). Logo wramis i3 pisHUM piBHEM YYTNWBOCTI O aHTMBIOTUKIB, MPUTHIYYKOUM iXHil
CTyneHem aHTUBIOTUKOPE3NCTEHTHOCTI GakTepULIMAHOT piCT Ha NOXWBHOMY CEPEROBHLLI B KIHLEBI KOHLEHTpaLii

06roBopeHHA

npurHivysanbHoi aii PhRAMPhAMSA He peectpyBanu. 5-10 mmone/n. Cnig Big3HaunTy, Wo us ais Gyna cunb-
Ak pedepeHc-npenapat BUKOPUCTOBYBanu Ginuii HILLIOKO, HiX [ist pedhepeHc-npenapary (cynbdaHinamigy).
cTpenToumna — cynbaHinamia B aHanoriyHnx KOHLEH- MexaHiam GakTepioctaTuyHoi Aii cynbdaHinamigis

Tpauisx (10 mmons/n i 5 mmone/n). LWogo vytnusoro go BiOMMI | NONSArae B NOPYLLEHHi CUHTESY (hONIEBNX KNCIIOT,
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

ki MiKpOOpraHiamn Hagani BUKOPUCTOBYIOTb NS CUHTE3Y Tpy3eBcbkmit O. A., KaHA. MEA. Hayk, AOLIEHT,
BACHMUX HyKJ'Ie'I'HOBVIX KUCHoT [16]. Ockinbku JJ,OCJ'li}:l)Ky- 3aB. kad. Mikpobioorii, Bipyconorii Ta imyHonorii, OAeCbkni
. . . HaLiOHaAbHUI MEAMUHWIA yHIBEPCHTET, YKpaiHa.
BaHI npenapati nokasanu 6IJ'IbUJy AKTUBHICTb, HE MOXHa
OOHO3HAYHO PO3rNAAATU MexaHiaM iX Aii K aHanoriYHui CeeaeHus 06 aBTOpax:
0o cynbdaHinamiais. ToMy MOXHa NPUNYCTUTH, WO iXHS Touanta T. A\, KaHA. BMOA. HayK, BCCUCTEHT Kad. MUKPOGHOAOTUM,

. . ) . . BMPYCOAOTMM U UMMYHOAOTWH, OAECCKUIA HAaLMOHAAbHBIN
I'IpOTVIMIKpO6Ha AIA NOB A3aHa LLe 1 13 BNNNBOM Ha KNITUHHY MeZ};LlMHCKMVI yHMngCMTeT YKpnga u

CTiHKy GakTepianbHo krituhm. Lie nutaxHs notpebye gonat- Xoma P. E., KaHA. XVM. HayK, AOLIEHT Kad. aHAAUTUYECKON XUMUK,
KOBWX AOCTiMKeHb. KpiM TOro, MOXHa npumycTuTy, Lo L OAECCKMI HAUMOHAALHbII YHUBEPCHTET MMeHH U. U. MeuHrkoBa,
CMIOMyKM B KOMANEKCI 3 aHTMBaKTepianbHAMM Npenaparami BEAYLLMI HayUHbI COTPYAHWK DU3MKO-XMMUYECKOTO MHCTUTYTa

. . . : 3aLLMTBI OKpYXatoLLEN cpeabl U yenoBeka MOH Ykpautbl n HAH
MOXYTb NIABALLYBATU aKTUBHICTb aHTUBIOTUKIB. OJJ,HO‘-IaCHe u Py u PeA P
YkpauHbl, . Opecca.

3aCTOCYBaHHSA LMX CMOMyK 3 aHTMGIOTUKamMm, MOXIMBO, SHHaH A. A-A., A-p XMM. HayK, AMPEKTOP PH3UKO-XMMUUECKOTO
CNPUSITUME 3HKEHHIO PE3UCTEHTHOCTI MiKpOOPraHiamis 4o MHCTUTYTa 3aLLUMTbI OKpYXatoLLeH cpeabl 1 uenoseka MOH

HIN3KI @HTUBIOTVKIB | 1ACTb 3MOTY 3HM3MTM 031 OCTaHHiX,  YKpauHbl v HAH Ykpankibi, r. Oaecca. §
®epuyk A. C., KaHA. BHOA. HayK, CTapLUMI HayYHbI COTPYAHUK,

3aB. Aabopatopuelt, HayuHO-MCCAEAOBATEALCKMI LIEHTD

BUCHOBKU «BroMeAULIMHCKas NPOBEPKa NPOAYKTOB W Npenapatos», CTapLUuit
Hay4YHbIN COTPYAHWK, DUBUKO-XUMUUECKUIA UHCTUTYT 3aLLMTHI
1. AMiHOMETaHCybghoKUCroTa Ta ii noxiaHi: N-Metun-, oKpyxatoLLein cpeabl 1 uenoseka MOH Ykpautbl 1 HAH YkpanHi,
r. Opecca.

N-(2-rigpokcuetun)-, N-6eH3un- ta N-(mpem-Gytun)- Bu- ToySEBCKAT A. A, KaHA. MeA. HayK, AOLIGHT,

SBUNA NEBHUA piBeHb NPOTUMIKPOBHOT aKTMBHOCTI LWOA0 3aB. kad. MUKPOBMOAOTMH, BUPYCOAOTMM 1 UMMYHOAOTHM,
LTamiB Staphylococcus aureus 3 pisHUM piBHEM YYTUBOCTI OAECCKHIt HAUMOHAABHbINA MEAVLIMHCKUI YHUBEPCHTET, YKpauHa.
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MeTa po60oT1 — BCTAaHOBUTW OCOBINMBOCTI Yy TNIMBOCTi aHTUOIOTHKIB LWTaMiB S. aureus, WO BUAINEHI 3i CM30BOI HOCA Ta MUTZAVKIB,
i BUSIBUTW Y HUX (DaKTOpU aHTUBIOTUKOPE3NCTEHTHOCTI.

Marepianu Ta meToau. baktepionoriyH1um MeTofom AOCHiannmM Matepian 3i CrmaoBoi NiAHEBIHHMX MUrAanuKie, Hoca Ta BUAINEHHS!
30BHILLUHBOrO CRYXOBOrO MPOXOZY — BiAnoBigHo 561, 56 Ta 15 BuciBiB. |geHTUdiKaLLito KynbTyp BUAINEHUX MIKDOOPraHi3MiB BUKO-
Hanm 3a MopOoNoriYHUMK, TUHKTOpIaNbHUMK Ta didionoro-BioxiMiYHUMM 03Hakamu. Bueuunu Ta npoaHaniaysany YyTnmBicTb [0
aHTUGIOTVKIB WTaMiB S. aureus, 211 3 HUX BUAiNEHi 3i CrM30BOI MiAHEBIHHWMX MUraanukiB, 18 — 3i cnM3o0Boi HOCOBHX XOfiB. Y BCiX
BUZINEHNX WTamiB S. aureus BU3HaYanu HasBHICTb hakTopiB aHTMBIOTHKOpeancTeHTHOCTI (PA) — R-naktamas (BJ1) i neHiumnin-
3B'A3yBarbHoro binka (M36).

PesynitaTu. Bucoki BincoTkm CTiikux 4o R-naktamHmx atnbioTuKiB | Makponigis LUTamMiB BCTAHOBMNEHO B 060X rpynax KynbTyp, ki
BuBYanu. OpHak KinbKiCTb Pe3nNCTEHTHUX (hopM A0 Lmx aHTMbioTvKiB Byna BinbLUoto cepep HasanbHUX WTamiB. BogHovac cepeq
HWX HE BUSIBUIW )XOAHOTO CTIMKOrO LUTaMy [0 aMiHOrMiKo3uzaiB, (PTOPXIHOMOHIB, NiHKO3aMifiB, TETPALMKIIHIB, SIK | 4O BaHKOMILWHY.
[lo ocTaHHBOro BUABMAMCS CTikumm 9,57 % LuTamis, WO BUAINEHi 3i Crin30Boi Muranukis. ®akTopy aHTUBIOTUKOPE3NCTEHTHOCTI
BI1iMN3B y BupineHux WwWramie S. aureus vacTille TpanIsnMcs B HasanbHux isonsTis (BI1— 83,3 %, M36 — 66,7 %), Hix y wTamis,
L0 BUAiNeHi 3 nigHebiHHnx murganvkis (BI1— 66,3 %, M36 — 38,6 %), p < 0,05. YyTnuBicTb Ao aHTMOIOTUKIB WTaMiB S. aureus, siKi
manu obuasa ®A ogHoyacHo (30 LwTamis), i LUTaMiB, SKi He Manu XXOAHOTO 3 HKX (26 WwTamis), BUsiBUNAack pisHoto. Cepep WTamis 3
®A 100 % 6ynu peaucteHTHUMM 0 BeH3unneHiuuniny, 93,3 % — go okcauunidy, 36,7 % — Lo BaHkomiLmHy. Cepep Wwtamis 6e3 DA
PE3NCTEHTHUMM A0 LmX aHTuBioTukiB 6ynn 3,9 %, 0,0 % Ta 7,7 % BignosigHo. CTilkux 4O a3UTPOMILMHY WwTamiB 6yno GinbLue y
rpyni 3 ®PA—26,7 % npotn 7,7 % y rpyni 6e3 GA. [10 iHLLINX BUBYEHWX aHTUBIOTMKIB (aMiHOMIKO3WAiB, (hTOPXIHOMOHIB, MaKponiAis,
niHKo3aMigiB Ta TETPALMKNIHIB) LUTaMM 060X rpyn BUSBUINCH BUCOKOUYTIIMBUMM 3 HE3HAYHOIO PISHNLIEH.

BucHoBku. Wtamu S. aureus, Buaineri 3i cnm3oBux o60NOHOK HOCA Ta MUTZANWKIB, BiAPI3HAOTLCS 3a YYTMBICTIO [0 aH-
TWBioTUKiB Ta HasiBHiCTI0 ®A. Cepep HasanbHWX WTaMiB S. aureus GinbLue CTiVKUX [0 B-nakTamHUX aTubioTHKIB | Makponigis.
BaHKOMILMHPE3NCTEHTHI LWTaMK S. aureus YacTille BUSBMSOTL cepeq LWTamis i3 GA.

0cobeHHOCTH aHTUOUOTUKOPE3UCTEHTHOCTH LUTAMMOB S. aureus,
BbIAEAEHHbIX CO CAU3UCTOI HOCA U ropAa amOYAaTOPHbLIX NaLMEHTOB I. YepHOBLbI

E. A. BamHpep, A. B. BanHaep, A. B. Potap, A. B. T'ymeHHas

Lenb paGOTbI —YCTaHOBUTb 0CoBeHHOCTH YyBCTBUTENBHOCTU K aHTMOMOTVKAM LUITaMMOB S. aureus, BblE€MEHHbIX CO CIIM3NCTON
HOCa 1 MUHOANMH, a Takke YCTaHOBUTb Y HUX (*)aKTOpr aHTI/I6VIOTI/IKOpe3I/ICTeHTHOCTVI.

Marepuans! u Metoabl. baktepyonornyeckm MeTOAOM MCCrnenoBaHbl Masku CO CIM3NCTON HEBHBIX MUHAAMNNH, HOCa U Bbl-
[eneHns Hapy»KHOTO CIyXOBOrO MPOXofa — COOTBETCTBEHHO 561, 56 n 15 noceBoB. MgeHTudbmKkaumo KynbTyp BblAeNeHHbIX
MUKPOOPraH13MOB NPOBOAUIN MO MOPONOMMYECKM, TUHKTOPUAmbHLIM 1 PU3MONOro-6MOXMMUYECKM NpK3HaKkaMm. V3ydeHs! 1
MpOaHanM3vpoBaHbl YyBCTBUTENBHOCTb K aHTUBMOTUKAM LWTaMMOB S. aureus, 211 13 KOTOPbIX BbIAENEHbI CO CIM3NCTON HEGHBIX
MWHAANMH, 18 — 13 CNW3MCTON HOCOBbLIX XOOB. Y BCEX BblAENEHHbIX WTAaMMOB S. aureus onpeaensnm Hanuune akTopos aH-
TMbMoTnKopeancTeHTHocT (PA) — R-naktamas (BJT) n neHnumnnmHeasaabiatoLLero 6enka (MCH).

PesynkTatbl. Beicokve NpoLeHTbI LUTAaMMOB, YCTONUMBLIX K B-nakTaMHbIM aTMOMOTUKaM W MaKponuaaMm, YCTaHOBIEHbI B 06enx
rpynnax uayyeHHblx Kynstyp. OgHako KoNM4YecTBO PE3NCTEHTHBIX (XOPM K YKa3aHHbIM aHTMOMOTUKaM Obifa BbiLLe CPeam Hasarb-
HbIX LUITaMMOB. HO Cpeau HUX HE OBHAPYXXWUMW HI OLHOTO YCTOMYMBOIO LITAMMa K aMUHOITIMKO3WAaM, (PTOPXMHOMOHAM, NMUHKO-
3ammaam, TeTpaumKiMHaM, kak 1 K BaHkoMuUmMHy. K nocneaHemy okasanuchb ycTonumebiMm 9,57 % LUTAMMOB, BbIAENEHHbIX CO
Cm3uncTon MuHaganuH. daktopbl aHTMOMoTHKOpe3ncTeHTHOCTW BITn MCE y BblaeNeHHbIX LUTAaMMOB S. aureus YalLe yCTaHOBMEHbI
cpenu HasanbHbIx 13onsTos (BJ1— 83,3 %, MNCB - 66,7 %), YeM y LTaMMOB, BbiAENEHHbIX U3 HEBHBLIX MuHAanuH (BI1 - 66,3 %,
MNCB - 38,6 %), p < 0,05. YyBCTBUTENBHOCTbL K @HTUOMOTMKaM LTaMMOB S. aureus, obnapatoLmx obommn A ogHOBPEMEHHO
(30 WwWTamMmoB), 1 LUTAMMOB, He UMEILLIMX HI OOHOTO K3 HKX (26 LUTaMMOB), OKa3anach pa3Hol. 13 utammoB, umetoLmx oba OA,
100 % obnaganu ycTonumBOCTbIO K NernumnmnHy, 93,3 % — k okcaumnnury, 36,7 % — k BaHkomuunHy. Cpeau wtammoB 6e3 A
PE3NCTEHTHBIMM K 3TUM aHTUbmoTnkam 6binn 3,9 %, 0,0 % un 7,7 % cooTBeTcTBeHHO. B rpynne ¢ ®A 6bino GonbLue WwTaMmMoB,
YCTOMYMBBIX K a3UTPOMULIHY, — 26,7 % npoTue 7,7 % B rpynne 6e3 ®A. K opyrM n3yyeHHbIM aHTUBUOTMKaM (aMUHOMMKO3MAAM,
¢hTOpXMHOMOHAM, Makponuaam, NMMHKO3aMUAaM 1 TETPaLMKIMHAM) WTaMMbl 06enx rpynn okasanuch BbICOKOYYBCTBUTENbHBIMU
C HE3HaYMUTENBHOW pasHULIEN.

BeiBoapl. LWTtamMmbl S. aureus, BbloeneHHbIe U3 CIM3UCTLIX 060M0YEK HOCA U MUHAAMUH, OTAIMYAKTCS MO YYBCTBUTENBHOCTM K
aHTMbuoTKam 1 Hanmumo ®A. Cpeam HasanbHbIX WTaMMoB S. aureus Gonblue YCTOMYMBLIX K B-nakTaMHbIM aTubuoTukam u
Makpornuaam. BaHKOMULIMHPE3UCTEHTHBIE WTaMMbl S. aureus 3Ha4uTemnbHO Yalle 06HapyxeHbl cpeam Wwtammos ¢ GA.
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Antibiotic resistance peculiarities of S. aureus isolates, obtained from nasal and throat Key words:

mucosa of outpatients, Chernivtsi city microbial drug
resistance,

0. 0. Blinder, 0. V. Blinder, D. V. Rotar, A. V. Humenna resistance factors,
B-lactamase,

The purpose of this study was to determine the specificity of sensitivity to antibiotics of S. aureus strains isolated from nasal  penicillin-binding

mucous membranes and tonsils, as well as to identify the factors of antibiotic resistance. protein.

Materials and methods. The pure culture method was used to study smears of the palatine tonsils, the nose and the secret of

the external auditory canal of 561, 56 and 15 cultures, respectively. dentification of isolated cultures was carried out according ~ Zaporozhye

medical journal

to morphological, tinctorial, physiological and biochemical characteristics. The sensitivity of S. aureus strains to antibiotics was 2019; 21 (2), 240-245

studied and analyzed, 211 of which were isolated from the mucous of the palatine tonsils and 18 — from the nasal mucous. All
the isolated strains of S. aureus were determined for the presence of antibiotic resistance factors (FA) -R-lactamases (BL) and
penicillin-binding protein (PBPs).

Results. High percentage of strains resistant to R-lactam antibiotics and macrolides was found in both groups of studied
cultures. However, the number of resistant forms to these antibiotics was higher among nasal strains. At the same time, none
of the resistant strain to aminoglycosides, fluoroquinolones, lincosamides, tetracyclines, and vancomycin was detected among
them. 9.57 % of the strains isolated from the tonsillar mucosa were resistant to the last one. BL and PBPs antibiotic resistance
factors of isolated S. aureus strains were more frequent among nasal isolates (BL — 83.3 %, PBPs — 66.7 %) than in strains
isolated from the palatine tonsils (BL - 66.3 %, PBPs — 38.6 %), P < 0.05. Sensitivity to antibiotics of S. aureus strains having
both FA simultaneously (30 strains) and strains having none of them (26 strains) turned out to be different. Among the strains
having both FA, 100 % were resistant to penicillin, 93.3 % to oxacillin, and 36.7 % to vancomycin. Whereas there were 3.9 %,
0.0 %, and 7.7 % strains without FA resistant to these antibiotics, respectively. Resistance to azithromycin was greater in
the group of strains with FA: 26.7 % versus 7.7 % in the group without FA. The strains of both groups were highly sensitive
with an insignificant difference to other studied antibiotics (aminoglycosides, fluoroquinolones, macrolides, lincosamides and
tetracyclines).

Conclusions. S. aureus strains isolated from the mucous membranes of the nose and tonsils differ in sensitivity to antibiotics
and the presence of FA. The nasal strains of S. aureus are more likely to be resistant to R-lactam antibiotics and macrolides.
Vancomycin resistant strains of S. aureus are significantly more common among strains with FA.

IHbekUiNHO-3ananbHi 3axBOPOBaHHSA PecnipaTOpHOro
TpakTy Ta Byxa — Hanbinbl nowwupeHa natonoris B
MIOACHKIA nonynsaLii, TPanNAeTbCA NOBCIOAHO Ta B pis-
HUX BIKOBMX rpynax. [HiliHO-3ananbHi 3axBOPIOBAHHA
nepeBaxarotb y cTpykTypi JTIOP-natonorii, ctaHoBNSYM
npn6nuaHo 40 % [1]. HesBaxatoun Ha 3Ha4HUIA Nporpec
Yy BUBYEHHI eTionorii Ta natoreHesy iHeKLinHoT naTonori
JIOP-opraHiB, U5 npobnema 3anMwaeTbesl akTyarnbHOK
Yy 3B'A3KY 3 HEYXUINbHUM 30iMbLIEHHSM KiNIbKOCTi XBOPHX.
Came npu 3ananbHux npouiecax JIOP-opraHiB uu He Hai-
yacTille TpannseTbCs HEKOHTPONbOBaHE 3aCTOCYBaHHS
aHTubiotukiB camumu xsopumu [2,3]. Lie npuseoanTts [o
30iNbLLUEHHS KiNbKOCTi aHTUGIOTUKOPE3UCTEHTHMX 30yAHMKIB
i CTBOPIOE AOAATKOBI TPYAHOLL Mifd Yac MikyBaHHS TaKkuX

Marepianu i MeToAU AOCAIAKEHHA

Marepian rpyHTYyeTbCA Ha pesynbratax AOCHimKeHb, Lo
3pificHeHi MikpobionoriyHoto nabopatopieto «HaykoBoro
LIEHTPY NPEBEHTUBHOI TOKCUKOMOriT, Xap4oBOI Ta XiMi4YHOT
6e3neku imeHi akagemika J1. . Megsegs» (M. YepHisui,
Ykpaina) y 2015-2016 pp. MpoaHanisysanu pesynsratu
HakTepionoriyHoro AocnigxeHHs MaTtepiany, BigibpaHoro
y 632 ambynaTopHux xBopux i3 natonorieto JIOP-opraHiB
M. YepHisui. Jocnigunu 561 Bucis 3i cnm3oBoi nigHe-
BiHHMX Murganukie, 56 BuciBiB 3i cnn3oBoi Hoca Ta 15
BWCIBIB i3 BMiNeHb 30BHILIHBOMO CMyXOBOTO MPOXOAY.
BugineHi kynbtypu ineHT1chikyBanu 3a MOpgonoriYHNMK,
TUHKTOpIanbHUMK Ta (hidionoro-GioxiMiyHMMKM O3Hakamu

BuUnagkis [4-6].

MpoTAroM NpoBeAeHHs aHTMBioTMKOTepanii rHini-
HO-3anasnbHuX 3axBoptoBaHb JIOP-opraHiB HeobXigHO
BPaxoByBaTh Npupoay 30yaHMKa, NOro YyTnMBICTb A0
aHTnbioTukiB. ETionoriyHuin cnektp 36ygHUKIB Ta iXHS
YyTNMBICTb A0 aHTUBIOTUKIB MaKOTb TEHAEHLi A0 3MiH
3anexHo Bia pagy daktopis [1,7,8]. Cepen HUX HanBax-
NuBIWMMK € KnimaTo-reorpadiyHi 0cobnMBOCTI perioHy,
TaKTWKa 3aCTOCYBaHHS aHTMOIOTMKIB, LLIO MPUIHATA B LILOMY
perioHi. OTxe, akTyanbHUM € MOCTIWHWA MOHITOPUHT SIK
€TIONOMYHUX YNHHUKIB, TaK i aHTUBIOTUKOYYTNMBOCTI BY-
ZineHnx 30yaHVKIB rHilHO-3ananbHMX 3axBoptoBaHb JTOP-
opranis [4,8].

MeTa po6otu

BwBumTM 0COBNMBOCTI YyTNNBOCTI A0 aHTUBIOTMKIB LITaMIB
S. aureus, WO BUAINEHI 3i CN30BOI HOCA Ta MUIAANWKIB,
i BUSIBUTW B HUX (haKTOPU aHTUBIOTUKOPE3VNCTEHTHOCTI.

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

[9]. BuaHayeHHs YyTnMBOCTI BUAINEHMX LUTaMIB 4O aH-
TUGIOTUKIB (OMCKO-ANCY3INHUM METOLOM) i HasIBHICTb Y
HUX Takux bakTopiB aHTWBIOTMKOpPE3NCTEHTHOCTI (DA),
Ak R-naktamasn (BJ1) i neHiunniH3e’a3yBanbHuiA Binok
(M3B) BukoHanu arigHo 3 MB 9.9.5-143-2007 «BunsHaveh-
HS YYTIIMBOCTI MIKPOOpraHi3miB 4o aHTubakTepianbHNX
npenapartiey [10].

[opiBHAHHS OTPUMaHNX CEPEHIX 3Ha4eHb MPOBEEHO
3 BMKOPUCTaHHAM napameTpuyHoro t-kputepio Piwepa
(ockinbku BUBIPKM CyTTEBO BiZPI3HAIOTLCA 3a YUCENBHICTHO
Ta OTpVUMaHi CepenHi 3HauYeHHs 30e6inbLIOro BUXOAATb 3a
mexi iHTepsany 25-75 %). [ins ob4ncneHHs BiporigHocTi
Pi3HML MiX BiJHOCHUMM NOKa3HWKaMu (BifCOTKaMy Yy Tnu-
BMX ab0 pesnCTeHTHYX LWTamiB GakTepiit) BUKOPUCTOBYBanu
cnocib kyToBoi TpaHcdopmalii (¢-nepeTBopeHHs Dile-
pa) Sk Takui, WO He 3anexwTb Bif BEMUYMHU BIGHOCHUX
nokasHukis. OBYNCNEHHS BUKOHAMN 3 BUKOPUCTAHHAM
enekTpoHHoi Tabnuui Excel, B siKky BHocunu obpaHi

copmynn.
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Pe3yAbTati

[aHi, Wo opepxanu, BKka3ylTb: €TIONOriA 3ananbHUX
3axBoptoBaHb JTOP-opraHiB 3anexuTb Bif MiKpOeKo-
MOMiYHUX YMOB, XapaKTepHWX ANs KOXHOI nokanisawii.
BcTaHoBneHuin cnekTp eTionoriyHo 3HavyLLoi Mikpodnopu
BWSIBMBCS JOBONI LUMPOKVM i BKITIOYaB LTaMu BakTepii i
rpubkiB, SIki Hanexanu 4o rpPamMnosUTUBHIX KOKIB (S. aureus,
S. epidermidis, E. faecalis, S. pyogenes), eHTepobakTtepin
(E. coli, K. pneumoniae, P. rettgeri), rpamHeraTuBHux He-
tbepmeHTyrouMX BakTepint (P. aeruginosa, A. calcoaceticus,
A. Iwoffii), mikpockoniuHux rpubis (C. albicans, A. niger).
3a HawuMu gaHumu, Yactka S. aureus cepep iHWMX
€TIONOTYHO 3HaYYLLMX MIKPOOPraHi3miB, BUAINEHMX i3 Mur-
Janukis ctaHosuna 55,8 %, cepep KyneTyp, i301b0BaHNX
3i cnu3oBoi Hoca, — 72,0 %; 33,3 % Bip yciei kinbkocTi
i0EeHTUDIKOBAHWX NATOrEHIB — Y BUAINEHHSIX i3 30BHILLHBOMO
cnyxoBoro npoxogy. OTxe, 30MoTUCTWI CTadhiNOKOK SIK OVH
i3 MPOBIAHMX ETIONOMYHWX areHTIB 3ananbHUX 3aXBOPOBaHb
JIOP-natonorii BUINSETLCS NPY 3aXBOPIOBAHHSIX YCIX TPHOX
nokanisaLiin, ane 30BHILLHBOrO CIyX0BOro NPOXOAY Maiike
BTPWYI piaLLe, Hix 3i CriM30BOi 000MOHKM HOCOBMX XOAB i
CNW30BOI NigHEBIHHUX MUTAANUKIB.

BuBunmv i nopiBHANM aHTUBIOTMKOYYTNMBICTL LUTa-
MiB S. aureus, WO BUAiINeHi 3i cnu3oBoi NigHeOiHHUX
muraanvkis (211 wramis) i cnnaoBoi HocoBux xodiB (18
wramis). B 0box rpynax KynsTyp BUSIBUIK BUCOKi BiACOTKM

Tabnuus 1. Yactota nowmpeHocTi hakTopiB aHTUBIOTUKOPE3UCTEHTHOCTI Y LUTamiB
S. aureus, Wo BUAINEHi 3i CNN30BOI HOCOBUX XOAIB i NigHEBIHHMX Murganukis (%)

LuTamiB, CTiKk1X A0 B-nakTamHux aTubioTKKIB | Makponigis
(puc. 1, 2).

Cepepn HasanbHKX WTaMiB S. aureus BiacOTKW pe-
3UCTEHTHUX [0 Ha3BaHWX aHTWBIOTKKIB Bynu BULLMMY,
HiXk cepeq WTamiB, WO BUAINEHI 3i CNU30BOI NigHEGIHHUX
murganukis. Cepeq LWTamis, LLO BUAINeEHi 3i CM30BOI HOCa,
HE BUSIBUNW XOQHOIO PE3VNCTEHTHOTO 40 (PTOPXIHOMOHIB i
TETPaLMKNIHIB.

Maiixe 10,0 % isonsatie S. aureus 3i cn3oBOi MUraa-
NVKIB BUSIBUNCS BAHKOMILIMHPE3UCTEHTHUMM, WO BKa3ye
Ha NOTEeHUiNHY Hebe3neKy MOLUMPEHHS MHINHO-3ananbHX
3axBOpIOBaHb Pi3HOI NokanisaLii, siki cknagHo nigaaloTbes
HaBiTb Cy4acHil aHTUBioTMKOTEpanil.

Y BCiX BUAineHux LWTamis cTadinokokis BuaHavanmm bJ1i
M3B, siki € BaxxnmBumu OA. 3rigHo 3 OTPUMaHUMI LaHUMM,
B HasanbHux WramiB S. aureus i ®A Tpannsnucs yacri-
LUe, HiX y WTamiB, KOTpi BUAINEHi 3i crin3oBoi nigHe6iHHMX
MUranukie, pisHMUS He Byna CTaTUCTUYHO BipOriAHOW
(p <0,05) (mabn. 1).

AHTUBIOTVKOYYTIMBICTb WTaMiB S. aureus, siki Manm
06uaea ®A ogHovacHo (30 wTamis), i LTamiB, KOTPi HE Manm
XOAHOTO 3 HUX (26 WwTamiB), BUsBUNack pisHow. Cepen
wramis, Wwo manu OA, sussunocb 100 % pesncTeHTHUX
[0 6eHsunneniymniny, 93,3 % — ao okcauuniy, 36,7 % —
[0 BaHkoMiLwmHy (puc. 3). Cepeq wTtamis, ki He Manu OA,
PE3NCTEHTHUMU [0 Lmx aHTubioTukis 6ynn 3,9 %, 0,0 %
Ta 7,7 % signosigHo. 1o amiHOMiko3uaiB, (hTOPXIHOMOHIB,
Makponiais, NiHKo3aMigiB i TETpaLMKNiHIB LUTamy 060X rpyn

®dakTop aHTUGioTUKO- Ha3anbHi wramu Ltamu 3 nigHe6iHHUX | t-kpuTepin B”HBMHVF?H _BMCOKOL_WTHMBMMM‘ | PI3HULA MK rpynaMM'y
PEe3UCTEHTHOCTI (n=18) murganukise (n = 211) diwepa BIOHOCHIN KINTbKOCTI aHTVI6IOTVIKOpeSVICTeHTHVIX LiTamiB
R-nakTamasn 83,3+ 1521 66,3 +4,70 1,07 Oyna He3HauyHoO, 3a BUHSATKOM asuTpoOMiumMHy (puc. 3).
MeHiunniHae'a3yBanbHW Ginok 66,7 £ 19,25 38,6 £4,84 1,41 PeancteHTHMX oo asmpomiuMHy wTamis 6yr|o OinbLue y
[lBa chakTopu ogHOYacHO 66,7 £ 19,25 28,7+4,50 1,92 rpyni 3 QA - 26,7 % npoTn 7,7 % y rpyni 6e3 OA.
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Puc. 1. AHTUGiOTMKOUYTIMBICTb LWTaMiB S. aureus, siki BUAINEH 3i CNM30BOI NiAHEBIHHUX MUTAANNKIB.
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Puc. 2. AHTUBIOTUKOYYTNMBICTb LWTaMiB S. aureus, siki BUAINEHi 3i CNM30BOT HOCOBUX XOZIB.
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Puc. 3. BincoTkn aHTMBIOTUKOPE3NCTEHTHIX LUTaMIB S. aureus 3anexHo Bif HAABHOCTI B HUX PaKTOPIB aHTUBIOTUKOPE3NCTEHTHOCTI.
06r080peHHﬂ 30inbLUEHHS! KinbKOCTi i30n9TiB S. ureus, CTilK1X 0aHOYaC-
. ) . HO [0 BaHKOMILMHY Ta iHLIMX aHTUBIOTWKIB (Hanpuknap,
3HauywicTb 3onow|cro.ro cTadinokoka B etionorii 3a- prcbamniry) [1].
xBoptosaHb JIOP-opraxis onucaHo B poBotax [2,8]. Ha Ha HeoBXiGHOCTI KOHTPOMIO 3a NOWMPEHHSM BaH-
3pPOCTaHHS CTINKOCTI CTahifIoKOKIB 40 aMiHOMEHILWIIHIB i KOMILMHPE3VCTEHTHIX LUTAMIB S. aureus HaroMoLeHo B
Makporiais Haronoulyiote AocniAHMKY [8,11], NOPAR3 MM pesonovyii BeecaiTHLOT acambriel OXOpOHM 30pOB's Ta
BM3HA4YeHe LMK aBTopamm 30iMbLUEHHS PE3UCTEHTHOCTI ny6nikaLlisix 4ocTiaHuKiB [6,12].
i30nATiB S. aureus A0 OKPEMMX (PTOPXIHOMOHIB Y HaLOMY Benvika nowumpeHicTs By Wwramis S. aureus, Lo BUA-
AOCIKEHHI He BUSBUNK. neHi 3 060X BUB4EHNX 6ioTONIB, 3yMOBIIOE HEEPEKTUBHICTbL
Ha BigMiHy Bif HaLWWX AaHWX, iHLIi ABTOPU HE BUSBNANIA  3aCTOCYBaHHA R-NakTaMHUX aTuBioTUKIB ANs NikyBaHHS
YiTKOI 3anexHOCTi NPOiNi PE3UCTEHTHOCTI 3010TUCTOMO naTonorii, Lo BUKMMKaHa LMK WTamamm [12—14].
cTadhinokoka Bif HO30MOrii Ta [kepena BUSIBNEHHS LITaMy Te, Wo y rpyni Wwramis, CTiK1X A0 R-NaKTaMHWUX aHTU-
[11]. BoHu TakoX BKa3yloTb Ha TPUBOXHY TEHAEHLO A0 GioTuKiB, OAHOYACHO CMOCTEpirany Yumanuin BigcoTok
Zaporozhye medical journal. Volume 21. No. 2, March — April 2019 ISSN 2306-4145  http://zmj.zsmu.edu.ua 243
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CTINKMX 0O BaHKOMILMHY, MOXe CBiAUYMTU MPO CXOXICTb
MEXaHi3MiB PO3BUTKY aHTUGIOTUKOPE3UCTEHTHOCTI 30M0TH-
CTOro cradinokoka 4o Npenaparis PisHUX rpyn.

BucHoBKU

1. lUtamu S. aureus, BuAiNeHi 3i crm3oBux 060NOHOK
HOCa Ta MUrAanukie, BiOpi3HSIOTbCA 3a YYTNMBICTIO 4O
aHTUBIoTuKiB | HasiBHiCTIO A.

2. Cepen HasanbHuX Wramis S. aureus GinbLue CTilt-
K1X 40 R-nakTamHux aTnbioTVKIB | Makponiais, yCi BUBYEHI
LUTaM1 Bynu YyTIvBUMM O (PTOPXIHOMOHIB | TETPALMKITIHIB.

3. BaHKOMILMHPE3NCTEHTHI LWTaMK S. aureus YacTile
BUSIBNAKOTL Cepef LWUTaMiB i3 (hakTopamu aHTUBIOTHKOpe-
3UCTEHTHOCTI.

MepcnekTBK noaanbLWKUX AochimkeHb NONAraloTb
Y MOHITOPUHTY PE3UCTEHTHOCTI A0 aHTUBIOTWKIB LWTamiB
MiKpoopraHiamiB, siki BUAINAKTLCS Bif ambynaTopHux
XBOPWX 3 iH(heKLiNHO-3ananbH1MK 3axsoptoBaHHammu JTOP
OpraHiB, AN CBOEYACHOTO pearyBaHHs Ha 3MiH1 cnekTpa
iHeKLiNHMX areHTiB Ta IXHbOI YyTIMBOCTI 40 aHTUBIOTHKIB.
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MeTta po60TH — OLiHUTY PU3VK PO3BUTKY BUPOOHNYO 3yMOBNEHOI 3aXBOPHOBAHOCTI Y NpaLiBHMKIB AOMOMDXHIX NPOCECil B yMOBax
LUKIANMBOTO BUPOGHMLTBA.

Marepianu Ta metoau. BukoHanu ririeHiyHe oLiHiOBaHHS yMOB npaLli Ha 48 pobo4mx MicLsix TOKapiB MexaHiYHoro Liexy. BrkoHa-
v Ta npoaHanisysanu 611 gocnimkeHb hakTopis BUpoBHWYOro cepenosuLLa, 448 pocnimkeHb NOBITPS poBoYOI 30HM Ha BMICT
ApiGHoancnepcHoro nuiy dpakuieto PM,  (particulate matter) ta PM,. BuaHaunnu pisHi Ta CTpyKTypy 3aXB0prOBaHOCTI BiAnoBiaHo
£o 280 nikapHsHUX NUCTIB TUMYaCOBOI HenpawesnaTHoCTi 3a 3 poku. PoapaxyBanu NokasHukK nNpodecinHoro pusmky: piBeHb
3axBoptoBaHHs (R), BigHocHMI puauk (RR), atpubyTtushuid (AR) i nonynsuinnmin atpubytreruin (PAR) puanku.

Pesynkrartu. BctaHoBunm, Lo yMOBM NpaLli NpaLiBHUKIB MEXaHIHHOTO Liexy BignoBifatoTh 3 knacy 1 cTyneHs WKianWeocTi Ta Ma-
t0Tb MOMIPHWI CTYMiHb NiZO3POBAHOMO NPOMECIHOMO PU3NKY. PiBeHb 3aXBOPHOBAHOCTI 3 TUMYACOBOI BTPATOK) NpaLe3naTtHoCTi 3a
focnigHui nepiog craHoeus 102,28 + 8,09 Bunagky Ta 1226,72 + 100,3 gHs HenpauesgatHocTi Ha 100 npauiBHKKIB; 3a LLKano
J1. 1O. HotkiHa, Le piBHi BLLE CepeaHbOro Ta BUCOKWI BiAMOBIAHO. Y CTPYKTYpi 3aXBOPIOBAHOCTI HaBIiNbLLy NUTOMY Bary MatoTb
XBOPOOU CUCTEMM [AMXaHHS, OpraHiB TPABMEHHS, KICTKOBO-M'I30BOi CUCTEMM Ta CMOMYYHOI TKAHWUHW.

BuaHaumnu nepenik BUpoBHN4O 3yMOBEHOT 3aXBOPHOBAHOCTI ANst NpaLiBHMKIB JOMOMKHOIO LieXy 3rifHO 3 po3paxoBaHUMM nokas-
HUKamM¥ NPOECINHOTO PU3NKY: LyXKe BUCOKWIA CTYMiHb BUPOOHNYOI 3yMOBNEHOCTI MatoTb XBOpoOu cuctemm anxaHHs (RR = 8,89
npu Cl 95 %, 3,93-20,12), Byxa Ta cockonogibHoro Bigpoctka (RR = 7,9 npu Cl 95 %, 1,45-43,16); BUCOKNIA — XBOPOBY LKipy Ta
nigLukipHoi knitkoBuHM (RR = 3,16 npu Cl 95 %, 1,21-8,26), oka Ta npuagatkosoro anaparty (RR = 2,43 npu Cl 95 %, 0,55-10,78);
cepenHin — iHdbekuilHi Ta napautapHi xsopobu (RR = 1,98 npu Cl 95 %, 0,25-15,80), cevoctaresoi cuctemu (RR=1,94 npu CI
95%, 0,89-4,26), opraHi TpaeneHHsi (RR = 1,68 npu Cl 95 %, 0,88-3,23), KiCTKOBO-M'I30BOI CUCTEMM Ta CMOMYYHOI TKAHUHU
(RR=1,57 npn Cl 95 %, 0,82-3,00).

BucHoBku. BctaHoBunM nepenik BUPOOHNYO 3yMOBNEHOI 3aXBOPIOBAHOCTI NS NPaLiBHWKIB MEXaHIYHOTO Liexy Ta OKpeMo
[Nns ToKaps BiAMNOBIAHO A0 PO3pax0oBaHMX NOKa3HWKiB NPOGeCinHOro puanky. MNutoma Bara 3axBoptoBaHb Cepef NpaLiBHUKIB
mexaHiqHoro Lexy (AR 54,66-89,92 %) nepeBuLLyBana BignoBiaHi NOKa3HWKM NOPIBHSHO 3 KOHTPOMbLHO rpynoto (PAR 26,58—
56,02 %), Lo Aae MOXNMBICTb CTBEPAKYBATW NP0 BMNAWB LUKIANNBUX BUPOBHNYMX YNHHWKIB HA CTaH 3[40POB’S NpaLiBHUKIB.
3anponoHyBany NpoinakTUYHi 3aX0am ANs 3HWKEHHS PU3MKIB PO3BUTKY BUPOBHNYO 3yMOBMEHOT 3aXBOPIOBAHOCTI NPaLiiBHUKIB.

BpeaHble ycAOBUA TPYAa KaK GpaKTop pUCKa pa3BUTHA NPOU3BOACTBEHHO 00YCAOBAEHHOH
3aboneBaeMOCTH y pabOTHUKOB BCNOMOraTeAbHbIX NPodeccuil

A. W. CeBanbHes, A. M. LLlapaBapa

Lient pa6oTh! — NPOBECTY OLEHKY pUCKa PasBUTUS NPON3BOACTBEHHO 0BYCIOBMNEHHO! 3a60neBaeMOoCTy y pabOoTHIKOB BCTIOMO-
raTernbHoro Liexa B YCIOBUSIX BPEAHOrO Npon3BOACTBA.

Marepuans! u metopbl. [poBeaeHa ryrneHnyeckas oLeHka ycroBuin Tpyaa Ha 48 pabounx MecTax Tokapei MexaH14eckoro
Liexa. BbinonHeHb! v npoaHanuavpoBaHbl 611 nccnenosannin hakTopos NPOU3BOACTBEHHOW Cpefbl, 448 uccnenosaHwin BO3oyxa
paboyeil 30HbI Ha COAepXaHe MemnKoaMcriepCHoN Nbinn dpakumenn PM, n PM,. YcTaHoBMeHbI ypoBHI 1 CTPYKTypa 3abonesa-
eMocCTU cornacHo 280 nNMCTOB HETPYAOCMOCOBHOCTM 3a 3 roja. PaccumTaHbl nokasaTteny NPogeCCMoHanbHOro prcka: ypoBeHb
3abonesanus (R), oTHocuTenbHIN prck (RR), atpubyTveHbiin (AR) 1 nonynsaumoHHbI atpubyTueHbii (PAR) pucku.

PesynkTathl. YCTaHOBMNEHO, YTO YCNOBUS TpyAa paboTHUKOB MEXaHNYECKOTO Liexa COOTBETCTBYIOT 3 Krnaccy 1 cTeneHu BpeaHoCTy
1 UMEIOT YMEPEHHYIO CTeNeHb MoL03pEBAEMOro NPOheCCMOHaNBLHOIO prcka. YpoBeHb 3ab0neBaeMoCTy C BPEMEHHOW YTpaToil
TpyZocnocoBbHOCTM 3a uccneayembii nepuog coctasun 102,28 + 8,09 cnyyas n 1226,72 +100,3 aHa HETPYAOCNOCOBHOCTH Ha
100 paboTatoLLyx, YTO MO LLKane OLEHKV nokasatenen 3abonesaeMocTy C BpeMeHHOW yTpartoii TpygocnocobHocTty J1. E. HoTkuHa
XapaKTepu3yeTcs Kak BbILLE CPEAHETO 1 BbICOKWIA COOTBETCTBEHHO. B cTpykType 3aboneBaeMocTi HanbonbLLUMi yaenbHbIi BEC
UMEIOT 60ME3HN CUCTEMBI [bIXaHWS, OPraHOB MULLEBAPEHNS, KOCTHO-MbILLEYHON CUCTEMBI U COEANHUTENBHOM TKaHW. YCTaHOBNEH
nepeyeHb NPON3BOLCTBEHHO 00YCNOBNEHHbIX 3aboneBaHmMi Ans paboTHUKOB MEXaHNYECKOTO Liexa COrMacHO paccumTaHbIM nokasa-
TENsIM NPOCHECCMOHAMNBHOTO PUCKA: O4EHB BBICOKYH) CTENEHb MPON3BOACTBEHHOI 0BYCMOBMNEHHOCTW UMEHT 60NE3HN AbIXaTeNbHOM
cuctembl (RR = 8,89 npu Cl 95 %, 3,93-20,12), yxa u cocuesnaHoro otpoctka (RR = 7,9 npu Cl 95 %, 1,45-43,16); BbICOKYI0 —
60nesHu koxw 1 nogkoxHoi knetyatkn (RR = 3,16 npu Cl 95 %, 1,21-8,26), rnasa n npugatoyHoro annapata (RR = 2,43 npu Cl
95 %, 0,55-10,78), cpenHtor — MHAEKLMOHHBIE 1 Napa3suTapHble Gonestn (RR = 1,98 npu Cl 95 %, 0,25-15,80), Mo4enonosoi
cuctembl (RR = 1,94 npu Cl 95 %, 0,89-4,26), opraHos nuwesaperus (RR = 1,68 npu Cl 95 %, 0,88-3,23), KOCTHO-MbILLIEYHOV
cuctembl 1 coegmnmtenbHomn Tkanm (RR = 1,57 npu Cl 95 %, 0,82-3,00).

BbiBoAbI. YCTaHOBMEH NepeyeHb NPOM3BOLCTBEHHO ODYCIOBNEHHON 3aboneBaemMocTy Ans paboTHUKOB MEXaHUYECKOTO Liexa v
OTZeNbHO AN1s TOKape# COITIacHO paccUMTaHHbIM NokasaTensiv MpodeccroHarnbHoro prcka. YaenbHbIi Bec 3abonesaHuil cpeau paboT-
HVKOB MexaHu4eckoro Liexa (AR 54,66-89,92 %) npeBbiLLan aT1 nokasatenu B KOHTporbHoM rpynne (PAR 26,58-56,02 %), 4to aaet
BO3MOXHOCTb YTBEPXAaTb O BMMSHUM BPEAHbBIX MPOM3BOACTBEHHbIX (DAaKTOPOB Ha COCTOSHUE 300POBbst PAabOTHUKOB. MpeanoxeHsb!
npochrnakTUYECKue MEPONPUSITISI MO CHKEHEO PYCKOB Pa3BUTHS MPOM3BOACTBEHHO 06yCIIOBNEHHbIX 3a60reBaHi paGoTatoLLmX.
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Harmful working conditions as a risk factor for the development of occupational morbidity =~ Key words:
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A. |. Sevalniev, L. P. Sharavara

The purpose of the work was to assess the occupational health risk for workers exposed to harmful conditions at the auxiliary
workshop.
Zaporozhye

medical journal
2019; 21 (2), 246-252

Materials and methods. The hygienic assessment of working environment at 48 workplaces of mechanical shop turners was
conducted. 611 researches of chemical and physical factors of the working environment and 448 analyses of workplace air for fine
dust concentrations of PM, and PM,  fractions were performed. Rates and patterns of the temporary work incapacity for 3 years
were determined and indices of professional risk were calculated: the rate of disease (R), the relative risk (RR), the attributive risk
(AR) and population attributable risk (PAR).

Results. According to the results of the obtained data, it was determined that working conditions of the mechanical shop workers
corresponded to the grade 3 of the first degree of harmful exposure and were characterized by a moderate degree of anticipated
occupational risk.

Morbidity rate with a temporary disability was 102.28 £ 8.09 cases and 1226.72 + 100.3 days of disability per 100 workers, that was
characterized as above the average and high according to the E. L. Notkin scale of temporary work disability rates. Respiratory,
digestive, musculoskeletal system and connective tissue diseases accounted the largest share in the morbidity pattern.

Based on indices of occupational risk, it was found that the very high degree of work related pathology characterized respiratory
diseases (RR = 8.89 at Cl 95 %, 3.93-20.12), diseases of the ear and mastoid process (RR = 7.9 at Cl 95 %, 1.45-43.16); high
degree was typical for diseases of the skin and subcutaneous tissue (RR = 3.16 at Cl 95 %, 1.21-8.26), diseases of the eye and
adnexa (RR =2.43 at Cl 95 %, 0.55-10.78); medium degree —infectious and parasitic diseases (RR = 1.98 at Cl 95 %, 0.25-15.80),
diseases of the genitourinary system (RR = 1.94 at Cl 95 %, 0.89-4.26), diseases of the digestive system (RR = 1.68 at CI 95 %,
0.88-3.23), musculoskeletal system and connective tissue diseases (RR = 1.57 at Cl 95 %, 0.82-3.00).

Conclusions. According to calculated occupational risk, the list of work related morbidity was identified for mechanical shop workers,
in particular for turners. The proportion of diseases among the workers of mechanical shop (AR 54.66-89.92 %) exceeded the
indicators in the control group (PAR 26.58-56.02 %), which confirms the influence of occupational hazards on the health of workers.
The preventive measures aimed at reducing the risks of occupational diseases development in workers have been proposed

Bigomo, Lo HecnpuaTnvBi yMOBY NpaLli NiABULLYIOTb pu-
31K PO3BUTKY He Tirnbku NpocheciitHmx, ane i BUpoOGHU4O
3yMOBIEHNX 3axBoptoBaHb (B33), noripLuytoTs ixHi mean-
KO-CoLianbHi HacMiaKM Ta CyTTEBO 3HUXKYHOTb BUPOOHNYMIA
noteHujian kpainu [1-4]. Abu knacudikyBaTtn 3aranbHe
3axBOPIOBaHHS O BUPOBHNYO 3yMOBNEHOTO, HeobXiaHe
060B’s3k0Be (hopMyBaHHs 10ka30BOi 6a3ut: HasBHICTb eni-
ZEeMIONOriYHOrO KpUTEPIHD (3BiNbLLIEHHS BiZHOCHOMO PU3NKY
pO3BUTKY 3aXBOPOBaHHs «RR»), BU3Ha4eHHs BHECKY hak-
TOPIB Ta YMOB NpaLli y MOro po3BMTOK (CTYMiHb BUPOBHUYOT
3yMOBEHOCTI) [5-7].

besnepeyHo, ymoBM npaLi poBITHUKIB OCHOBHMX
npodecCiii y pi3HWX rany3sx BUPOOHULTBA € OOHUMM 3
HancKnagHiLLnX, OCKiNbKW y NpoLec TPYAOBOI AisnbHOCTI
BOHM MiAAKTLCSA NOEAHAHOMY BNAMBY HU3KW LUKIASIMBNX i
Hebe3neyHNX YMHHUKIB BUPOBHWYOTO cepenoBuLLa, a po-
60ui MicLs Lmx npodeciitHuX rpyn 3a3Bryali BignosigaTb
knacam 3.1-3.4. Cneuncbika Ta ymoBM npaLi pobiTHWKIB
JOMOMIKHUX LIEXIB TAKOX XapaKTepuaytoTbCs BMIIMBOM
LUKIANMBUX YMHHWKIB, ane nepesaxHo 2 Ta 3.1 knacy [8] i,

MeTa po6oTtu

OuiHnTn pr3unk possutky B33 y npauiBHKKIB AONOMIXHUX
npodheciit B yMOBaX LUKIAMMBOrO BUPOOHMLTBA.

Martepianu i MeToAU AOCAIAYKEHHA

[ocnimkeHHs yMOB npaLyi BUKOHanu Ha 48 poboumx Micusix
TOKapsi MexaHi4YHoro Liexy. BukoHanu Ta npoaHanisyBanmu
611 pocnigpxeHb hakTopis BUPOOGHMYOrO cepeaoBuLLa.
lMokasHWku BUpOBHMYOro MikpoknimaTy (225 focnimkeHb)
BWBYaru NPOTAroM POKy BiAMNOBiAHO A0 BUMOT [lepxaBHux
caHiTapHux Hopm «CaHiTapHi HopMK MiKpoKIiMaTy Bu-
POGHWYMX MPUMILLEHBY 32 JOMOMOIO0 TEPMOTirpOMeTpa
TESTO 605-H1 (Ykpaina). MokasHk1 BUPOBHWUYOTO Lymy
Bu3Hadyanm npunagom OKTABA-101A (Ykpaita) (35 Bumi-
ptoBaHb) 3riAHO 3 METOAMKOIO, LU0 HaBeaeHa y [lepxaBHux
CaHiTapHUX Hopmax « CaHiTapHi HOpMW BUPOBHNYOTO LLYMY,
ynbTpasByky Ta iHppassyky». BukoHann 351 gocnimxeH-
HS1 Ha BMICT Nnsy Ta XiMIYHUX PEYOBWH Y MOBITPi po60oYoi
30HK (MP3) BigNoBiAHO A0 YMHHKX B YkpaiHi caHiTapHux

BiZMOBIAHO, MEHLLE NPVBEPTal0Th yBary HaykosLiB. [lopsg
3 TUM, Y Uil NpOECiHii rpyni 3aiiHsATa 3Ha4YHa KiNbKiCTb
POBITHUMKIB, TOMY BUHWKA€E HEODXIAHICTb y BinbL peTenb-
HOMy AocnigeHHi npodecitHux pusukis (MP) Ha pobounx
MicLsIX NpaLiBHUKIB LET kaTeropii.

OuiHtoBaHHSA pu3nky po3suTky B33 Ha poboumx mic-
LsIX NpawiBHUKIB, A€ € LUKIANMBI YUHHMKKM, — 0OOB’3K0Ba
CKnMaZioBa Mif, Yac MOHITOPUHIY YMOB npaui Ans Bu3Ha-
YeHHs NPIOPUTETHUX HANPAMKIB i3 NTaHb kepyBaHHs [P,
TOMOBHOI0 METOH AKOi € CTBOPEHHS Be3neyHnx yMoB npai
Ta 3HWXKEHHS PiBHIB 3aXBOPHOBAHOCTI Cepef NpaLliBHWKIB B
OKpemux NPOECIAHNX rpynax.
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HopMm. [poaHanizoBaHo 18 kapT ymMoB npali Ans BU3Ha-
YEHHS Ta BCTAHOBMEHHS CTYMEHs1 BXKKOCTI, HAMPY)KEHOCTi
npaLli TokapiB MexaHiYHOro Liexy.

Ynepue B YkpaiHi BU3HaUMUNIM KOHLEHTpaLT ApibHO-
amcnepcHoro nuny (408 pocnimkeHs) y NP3 npaviBHukiB
MexaHiyHoro Lexy PM, (cbpakuis nuny fo 4 mkm) Ta PM,
(dpakuis nuny o 10 MKM) BignoBigHO [0 YHidikoBaHoi
METOZAVKM 3a SLOMOMOIOK BUMIpHOBa“a MaCoBOI KOHLIEHTpalLyji
pecnipabenbHoro nuny — KANOMAX 3521 (CLUA). B ocHosi
poboTh LbOro Npunagy — M'e30eNekTPUYHNIA METOA AOCTTI-
[DKEeHHs! KOHLieHTpaLii nuny: NoBITps noTpansse B npunag
Yepes iMNakTop, Lo BUAANsIE BENWKI YaCTUHKM NNy, a vac-
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Oleer HaAbHbl€ NCCAEAOBAHNA

TUHKM [jaMeTpoM MeHLUe Hix 10 MKM Ta 4 MKM OTpUMYIOTb
€NeKTPUYHWIA 3apsig Ta OCIAAKTL Ha M'E30KpUCTan, LLO 3Mi-
HIOE PE30HaHCHY YacToTY BiNOBIAHO 4O MACK NIy, LU OCIB.

3rigHo 3 «[irieHiyHoO Knacudikalielo npaui 3a
noKasHWKaMu LKIANMBOCTI Ta HebeaneyHocTi dhakTopiB
BUPOBOHNYOTO CepenoBLLIA, BXKKOCTI Ta HAMpPYXeHOCTi Tpy-
poBoro npouecy» (Hakasa MOS Ykpainn Ne 284 Big 2014 p.)
BCTAHOBIIOBANM KNac i CTyniHb Hebe3ne4YHocTi yMoB npali
NpaLiBHUKIB MEXaHIYHOTO Liexy.

OvujHI0BaHHS CTaHy 300POB’s MpalLliBHVKiB Nependadano
PETPOCNEKTUBHUIA aHani3 3aXBOPIOBAHOCTi 3 TUMYACOBOH
BTpatoto npauesgatHocTi (3TBIM) 3a 3 pokv B LinopiyHmX
MpawiBHUKIB, BUKOPUCTOBYKOYM IUCTW HEMpaLe3aaTHoCTi
(280 nikapHAHUX NUCTIB) | PO3PaXOBYOUN MOKAZHUKN:
KinbKiCTb BUMaZKiB i AHIB HempauesgatHocTi Ha 100 npa-
LiBHUKIB, TPUBaNICTb BUNAAKY, CepenHil NOKa3HUK BUNaakKiB
i AHiB HenpaLesaaTHocTi. KoHTponbHa rpyna — pobiTHUKKM
BiAAINYy 3aBO4OYNPaBIiHHS, SKi HE NpaLtoBank y WKIANMBMX
i Hebe3neyHux ymoBax npavi.

Pesynbrati CTaTMCTUYHO onpaLioBani 3a AONOMOrow
niueHsinHoi nporpamu Statistica for Windows 13 (StatSoft
Inc., Ne JPZ8041382130ARCN10-J). PospaxoBaHi faHi
HaBe[eHi Sk CepeHe 3HaYeHHs Ta CTaHAapTHa nomurka
cepenHboro (M + m). CTaTUCTUYHO 3HAYYLLMMK BBaXanu
BiMIHHOCTi MOKa3HWKIB 32 BEMWYMHOK PIBHSA 3HAYYLLOCT
p, Wo He nepesuLye 0,05.

[ns oujHioanHs NP possuTky B33 BignosigHo 4o AaHUX
3TBI 3a okpeM1MMM HO30MOTYHUMK hPOpMamK PO3PaxoBy-
Barnu MokasHWKK: PiBEHb 3aXBOPIOBAHOCTI MpaLiBHUKIB (R),
BigHoCHWA puank (RR), atpubyTnsHuii (AR) i nonynsuiHmi
atpubyTuermin (PAR) puaukw. BiporigHicTb pesynbrarie 3a
MOKa3HWMKOM BiJHOCHOTO pU3uKy BU3Ha4anm sBenuumHoto [
(Npw 3Ha4eHHi niBoi Mexi [l noHag 1 pisHNLo M nokasHm-
Kamu BBa)Karm CTAaTUCTUYHO BIPOTiAHOK, LU0 NiATBEPIXKYE
MPUYNHHWIA 3B'S30K BU3HAYEHVX NOPYLLIEHb CTaHY 300POB'A
3 BNnvBoM ymoB npaui) [9]. [ns oLiHIOBaHHS NPUYMHHO-Ha-
CMiKOBOIO 3B'3KY YMHHMKA 3 PO3BUTKOM 3aXBOPHOBAHOCTI
BWKOPVCTOBYBAIM MOKa3HWKI BIGHOCHOIO UMKy Ta eTiono-
FiYHOT YaCTK 3riAHO 3 KpuTEpisMM KepiBHULTBa 2.2.1766-03
«PykoBOACTBO MO OLIEHKE NPOCHECCMOHAMNBHONO pUcka Ans
300p0oBbs PaboTHMKOB. OpraHM3aLMOHHO-METOANYECKVE OC-
HOBBbI, MPUHLMMbI U KPUTEPWM OLIEHKI». CNifbHO 3 kadeapoto
iHhopMaLLiNHVX TeXHOMOi 3anopi3bKOro HaLOHANBHOTO YHi-
BepcUTETY po3pobunm Ta BukopucTanm B poboTi komm'toTep-
Hy nporpamy «OLiHKa p13uKiB» (CBIZOLTBO NP0 peecTpaLito
aBTOPCbKOrO Npaea Ha Teip Ne 62674 Big 26.11.2015 p.) ans
po3paxyHKy Ta iHTeprpeTaLlii nokasHukis MP.

Pe3yabtati

lMoka3HWK1 BUPOBHWUYOTO MIKpOKiMaTy BUMIptOBany B Te-
nnvn nepioa poky (temneparypa nositpsi— 18,07 £ 1,08 °C,
BiJHOCHA BOMOriCTb NOBIiTPst — 46,06 + 1,78 %, WBMAKICTb
pyxy nositpst — 0,40 + 0,02 m/c) Ta y xonogHwii nepiog
poky (Temnepartypa nogitps —12,69 + 0,29 °C, sigHocHa
Bonorictb — 37,13 + 1,12 %, WBMAKICTb pyXy MOBITPS —
0,45 + 0,01 m/c). BignosigHo 40 OTpUMaHWX AaHMX, YMOBH
npaui pobiTHWKIB 3@ MOKa3HWKaMy BUPOBHMYOTO MIKPOKTTi-
maTy Hanexartb A0 knacy LkignueocTi 3.1.

BupobHuumin Wwym Ha micui npawi Tokaps npoTArom
3miHu 3miHioBaBcs Big 80,8 aBA go 90,1 abA (84,24 +
10,53 gBA), wWwo Bignosigae knacy LwkignueocTi 3.1.

Y TMP3 npauiBHUKiB MEXaHIYHOrO LIEXY HasiBHi XiMiuHi
PEYOBUHW, SKi HE MEPEeBULLYIOTb TPAHNYHO NPUNYCTUMY
KOHLIEHTpaLito, ane Yepe3 HasiBHICTb PEYOBWH OHOCTPS-
MOBaHOrO BMVBY (BYrMELt0 OKCUAY, aHriapuay CipumcToro)
yMOBM Mpaui BignosigaoTb knacy wkignueocti 3.1, 3a
BMICTOM nuny — knacy 2 (npunyctumuin) (mabn. 1).

BcTaHoBneHo, WO yMOBM npaLli Tokaps MexaHiyHOro
Liexy BiAnoBiAHO A0 NMOKa3HUKIB BaXKKOCTi Ta HaNpPY»KEHOCTi
Hanexarb [0 3 kracy 1 CTyneHs 3a TakuMy NokasHUKkamu:
nigiiMaHHs Ta NepeMilLieHHst BaHTaxy (4o 8 kr), cTaTnyHe
HaBaHTaXeHHs Ha pykW (ogHa pyka — 345 kr-c, 4Bi pyku —
10890 kr-c), nepebyBaHHS B HE3PY4YHOMY MONOXEHHI TiNna
npoTsiroM 3MiHn (Haxunu 0o 30°- 28,7 % pobo4oi 3amiHu,
noHag 30° — 17,3 % po6oyoi 3MiHM), HAsIBHICTb BICOKO-
TOYHOI 30poBOI pobOTU Ta ii TPUBANICTb NPOTAIOM 3MiHM
(30 17,1 % 3MiHu), MOHOTOHHICTL POBOYOI 3MiHM (42 %).

Y pesynbrati AoCnimpKeHb MOXHa 3p0BUTH BUCHOBOK:
YMOBW npaLli poBiTHUKIB MeXaHiI4HOTO Liexy 3a BCiMa Nokas-
HUKaMM BUPOOHMYOTO CEPeaoBULLA, CTYNEHEM BaXKOCTI
Ta HanpyeHocTi npaui BianoBiAatoTb LWKIANMBUM YMOBaM
npaui — 3.1 knacy.

Ha Baratbox nignpuemcraax, y pisHux ramnyssx Bupob-
HWLTBA 3aCTOCOBYIOTb Pi3HOMAHITHI TEXHOMOTIYHI NpoLiecy,
Mg Yac SKUX YTBOPHOKOTLCA 3BXKEHI YACTVHKM NNy APiGHOT
(hpakuii Ta HaBiTb YaCTKM AiaMeTpom MeHLe Hix 0,1 Mkm
(HaHouacCTKw).

Hebeaneka nunoBux 4acTok Ans 30OPOB'S NIOAVHN
niaTBEpIXEHA AaHUMK JOCMiDKEHb BaraTbox BYEHUX i3
pisHnx KkpaiH. HaibinbLy Hebesneky Ans 300poB’s cTa-
HOBMSITb 4aCTKM NIy Marnoro poamipy (4o 2,5 mkm — PM, .
T1a A0 10 Mkm — PM, ), ki MatoTb MOXIMBICTb NOTPansisTh
B TOpaKarbHWA BiAAin AuxansHoi CUCTEMW Ta HeraTuBHO
BNMBATV Ha CTaH 3A0poB’s npadisHukie [10-12]. [o-
CRiMKEHHAMM BMICTY, XIMIYHOMO Ta AMCMEPCHOTO CKIagy
ApibHoaucnepcHoro Ny B aTMocdepHoMy noaiTpi Ta MP3,
a TakoX MOro BNMBOM Ha CTaH 300POB’s JIIOAVHY 3aiMa-
toTbCsl 6arato 3akopAOHHUX y4eHuX. B YkpaiHi ocTaHHiIM
YacoM 3INCHIOKOTb LOCIIMKEHHS BMICTY PMZY5 iPM, ; Tinbkin
B aTMocdepHoMy MoBiTpi. Ha xarb, y HaLlii KpaiHi He Bu-
KOHYBanM AOCHIMKEHHS 3 BU3HAYEHHSI BMICTY LiMX YacTOK y
IMP3 npauiBHWKIB NPOMKCIIOBMX NiAMPUEMCTB. BpaxoBytouu
BUCOKY Hebe3neky Ans 300POB’s NpaLiBHUKIB, BiICYTHICTb
CHCTEMM KOHTPOITHO, OLIiHIOBaHHS AMCMEPCHOrO CKraay Ta
KOHLIEHTpaLii 3BaxeHnx vactok y NP3 dpakuieto PMZ,5 i
PM,,, @ Takox BigCyTHICTb HOPMATUBHUX JOKYMEHTIB, B~
HVKae notpeba B AOCHimKEHHI BMICTY ApibHOAMCNEPCHOrO
nuny y NP3 ans opraHisauii KOHTPONo 3a iXHIM BMICTOM Ta
[Ansi 06’eKTUBHOTO OLIIHIOBaHHS CTYNeEHS! BIIWBY Ha 300POB'S
nopunHK. Y 38'a3Ky 3 aKTyanbHICTIO NopyLUeHoi npobnemu
3AICHUNN BOCTILKEHHS BMICTY ApibHOAMCNEPCHOro Numy
y NP3 OCHOBHUX i MEXaHIYHOro LeXiB MeTanypriiHoro
nianpremcTBaa.

BcraHoBneHo, wo y MP3 mexaHiyHoro Lexy cepeaHi
KOHLeHTpauii nuny dpakuieto PM, ) ta PM, ctaHosuiu
0,22+ 0,01 mr/m®Ta 0,200 £ 0,008 mr/m3. [ins nopiBHsiNbHOT
OLliHKV gocnigkyBanm sikicTs NP3 npaviBHyKiB BiaAiny 3aBo-
[0YNpaBriHHsl, NPUMILLEHHS SIKMX i30MbOBaHi Bif BUPOOHU-
4oro npoLiecy, fie BMICT nnry copakuieto PM, i PM, ctaHoBuB
0,060 + 0,006 mr/m® Ta 0,050 + 0,004 mr/m® BignosigHo.
YMoBM npaLi npauiBHUKIB BigAiny 3aBOAOYNPaBMiHHSA Ta
MpaLiBHVKIB MEXaHIYHOTO Liexy 3a BMICTOM 3ararnbHOro nusy
y NP3 BignosigatoTs 2 knacy (NpunycTumi), ane 3a BMiCTOM
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Ta6nuus 1. KoHueHTpauis xiMiyHux peqoBuH y NP3 npauiBHMKIB MEXaHIYHOTO Liexy

LkipnmBa pe4oBUHa, KoHueHTpauis, mr/im® Benuuuna K, Knac ymoB npaui

L0 BMAINAETLCA B NOBITPA pPO604O0i 30HU mr/m?
Cepegtsi, M+ m

Bupo6Hmunir nun (SiO, Ao 10 %) 2,11
Byrneuto okenp 14
Asoty piokeua 0,65
®opmanbgerig 0,2

6,99 3,98+0,21 4 2
73 4,03+0,16 20 2
0,71 0,69 + 0,005 2 2
0,41 0,3+0,011 0,5 2

[ApibHoaMcnepCcHoro NIy y NpaLiBHUKIB MEXaHIYHOTO Liexy
KoHueHTpauii PM, i PM, Ginbwwi y 3 Ta 4 pasu (p < 0,001)
MOPIBHSIHO 3 KOHTPOITBHOHO TPYMOH0.

[ocnimkeHHs KOHLEeHTpaLi BUpPOBHMYOro nuny dpak-
uiero PM, i PM, y TIP3 npauiBHmKis npu pisHUX TeXHOSONi4-
HUX npoLecax HaBeaeHi B mabnuyj 2.

KoHuenTpauia PM, i PM, nig yac pisaHHs meTarne-
Bux aetanen B 1,6 pasa (p < 0,001) Ta 1,7 pasa (p <
0,001) meHLUe, HiX y NpoLeci cBepAniHHA AeTaneit, Wo
CTaHOBMTb 3arpo3y A 340POB'S NPaLiBHUKIB | TOTpebye
BMKOPUCTaHHS iHAVBIOYanbHNX 3aCOBIB 3aXMCTy OpraHis
AUXaHHS.

3a gaHumun aHanisy 3TBI1, kinbkicTb BUNagkis
(102,28 * 8,09, p < 0,03) i gHiB Henpaue3paTHOCTI
(1226,72 + 100,30, p < 0,005) y mexaHiyHoMy Liexy Oisnb-
L€ MOPIBHSHO 3 KOHTPONbHMM. 3a LUKaro OLiHIOBaHHS
t0. . HotkiHa, piBeHb 3aXBOPIOBAHOCTI 3a BUNagkamut
HenpaLesaaTHoCTi 6yB BULLWIA, HX CEpepHil, 3a AHAMM He-
npaLe3naTHOCTi — BUCOKUI. CepeaHst TpMBanicTb BUNaaKy
[ANs NpaLiBHUKIB MexaHi4Horo Liexy ctaHosuna 12,00 £ 0,21
AHsA. 3TBIM mana taky cTpykTypy: 67,07 % Bunaakis — x80-
pobu cuctemmn auxaHHs, no 6,1 % — opraHiB TpaBneHHs
Ta KiCTKOBO-M'S130BOi cucTemu, 5,5 % — 3axXBOPHOBaHHS
cucTeMn KpoBoobiry.

Ananis 3TBI1 BianoBigHoO 40 Biky NpaLiBHUKIB NOKa3as,
LU0 piBeHb 3axBoptoBaHOCTi Ha 100 npaLliBHVKIB xapakTepu-
3yeTbCs 3a BUNaaKkamu y Bikosux rpynax 20-29 pokis, 40-49
pokiB i 30-39 pokiB sk HWX4e cepenHboro — 77,44 + 16,12,
66,02 + 29,95 Ta 60,90 + 6,31; y BikoBIV rpyni noHag 50
pOKiB — ik cepepHiit, 94,44 + 6,82. 3a KinNbKICTIO HIB piBEHb
3TBIM y BikoBux rpynax 20-29 pokie i 40-49 pokis 6yB
Hx4e cepeaHboro — 601,68 + 117,10 Ta 489,97 + 301,10,
y BikoBux rpynax 30-39 pokis i Bikom noHag 50 pokis —
BuLLE cepenHboro (puc. 7). CepenHst TpUBanicTb OAHOMO
BuNagky Oyna HambinbLUow y npauiHukiB Bikom 30-39
pokiB i ctaHoBuna 21,3 + 13,9 gHs, a B HaMoONoALLin
rpyni — Maixe 7 AHiB.

Ananisytoun nokasHuku 3TBIT 3anexHo Big Biky,
BCTAHOBWIW BIPOTiAHY BIAMIHHICTb 3@ KifbKICTIO BUNALKiB
mix rpynoto 30-39 pokis i noHag 50 pokis (p < 0,04);
3a KinbKicTio gHiB Mk rpynamm 20-29 i noHag 50 pokis
(p < 0,02), BU3HaUMNM TEHAEHLi0 A0 3BinbLUEHHS Tpu-
BarioCTi 3aXBOPIOBaHHSI cepe POBITHWKIB BikoM MoHap
50 pokiB NopiBHAHO 3 NpaLiBHUKaMX MOMOALIOTO BiKy
(p <0,002).

AHaniz 3TBI1 3rigHo 3i cTaxem nokasas, WO TO-
kapi 3i ctaxewm noHag 20 pokiB Manu BUCOKWIA piBEHb
3axBoptoBaHocTi — 125,0 + 107,9; cepepHiit piBeHb 3a-
XBOPHOBAHOCTI Manu npauisHuku 3i ctaxem 1-9 i 10-19
pokiB (81,67 + 12,45 i 97,01 + 35,25); 3a KinbkicTio HIB
Henpawe3aaTHOCTI BUCOKWIA PiBEHb 3aXBOPIOBAHOCTI Manu
npauiBHUKKM 3i cTaxkeM noHag 20 pokis; 3i ctaxem 10-19
pokiB — cepenHii piBeHb (927,48 + 335,40), 3i cTaxem 1-9
POKIB — HUXXYe Hix cepegHin (752,81 + 107,90).

Tabnuua 2. Bmict nuny dpakuieto PM, Ta PM, y NP3 Ha pobo4omy micui Tokaps

lMpouec cBepaniHHA Aetanen 0,25+0,02 0,23+0,02
[Mpouec pisaHHs feTanei 0,150 + 0,009 0,140 £ 0,007
lpoLiec YOpHOBOrO 3aTO4yBaHHs feTanei 0,24 10,03 0,23+0,02
3artouyBaHHs AeTanei i3 BAKOpPUCTaHHSM MacTUMbHO- 0,23+ 0,03 0,22 + 0,01

OXONOLKYBaNbHOI PiAnH
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Puc. 1. PiseHb 3TBIT y Tokapia AOMOMIKHOTO LieXy 3anexHo Bif BiKy.
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Puc. 2. Moka3Hukm BigHocHOro puaunky (RR) Ans Tokapia AOMOMIKHOTO LiEXy.
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Puc. 3. MokasHukm MNP po3suTKy 3axBoptoBaHb y Tokapis (ARe,%) Ta B koHTpombHIl rpyni (PAR,%).
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

Tabnuus 3. MNokasHukn NPOdECINHOrO PU3NKy Ans NpaLiBHUKIB MEXAHIYHOTO Liexy

Moka3Huk

Ho3zonoris

PiBeHb PiBeHb
3aXBOPIOBAHOCTi | 3aXBOPHOBAHOCTI
B KOHTPOSbHiM
rpyni (Ha Tuc.)

B MeXaHi4yHoMy
uexy (Ha Tuc.)

RR, C195 %

CTyniHb 3B’A3KY
3 ymoBamu npaui

ARe, %, C195 % PAR, %, CI 95 %

XBOpobM opraHiB AnxaHHs (6e3 MP3) 28,14 83 4,34 (2,11-8,93)  [lyxe BMCOKMN 70,50 (54,70-80,84) 41,80 (40,69-42,97)
XBOpoGU OpraHiB TpaBreHHs 49,12 22,27 2,2 (1,65-2,94) Bucokuit 54,66 (39,41-66,07) 26,58 (25,14-28,02)
XBopobu cevocTateBoi cuctemmn 33,1 13,5 2,45(1,71-3,52)  Bucokuit 59,22 (41,39-71,62) 30,37 (29,00-31,73)
XBOpOOY KiCTKOBO-M'I30BOi CUCTEMMU 61,26 23,93 2,56 (1,95-3,35)  Bucokuit 60,94 (48,86-70,17) 31,91 (30,57-33,24)
XBopoby Byxa Ta cockonogibHoro 4,97 0,95 5,24 (1,61-17,02)  Maitxe noBHWi 80,92 (38,04-94,12) 56,02 (55,16-56,88)
BigpocTka

XBopoby oka Ta NprAaTKOBOro anapary 13,8 31 4,48 (2,29-8,76)  [lyxe BUCOKMIA 77,68 (56,37-88,58) 51,1 (50,15-52,06)
XBOpPOOW LLKipK Ta MiALUKIPHOT KNiTkoBMHN 23,18 5,92 3,39(2,39-6,42)  [lye BUCOKMIA 74,45 (58,08-84,43) 46,67 (45,62-47,71)
IHcbekwjnHi Ta napasuTapHi xBopobu 8,28 1,9 4,37 (1,85-10,3)  [yxe BUCOKMIA 77,10 (45,99-90,29) 50,28 (49,31-51,26)

MpaviBHuky 3i CTaxxem noHaz 20 pokiB Many HanbinsLLy 06r0B0peHHﬂ
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TpuBanictb Bunagky (11,50 + 0,92 gus), wo GinbLue, Hix
y npauisHukiB 3i ctaxem 10-19 pokiB — 9,56 £ 0,32 gHs
(p < 0,03); cepenHs TpuBanicTb BUNaaKy y NpauiBHUKIB 3i
craxeMm 1-9 pokiB gopieHioBana 9,29 + 0,98 gHs.

OuintoaHHsi MP ans pobiTHWKIB MeXaHIYHOro Liexy
rnokasaro BUCOKi PiBHi BIZHOCHOTO pu3unky po3suTky B33:
marixe MOBHWUIA CTYMiHb 3B’53Ky 3 pOBOTO Manm XBopobu
ByXxa Ta cockonogibHoro BigpocTka (RR = 5,24 npu Cl
95 %, 1,61-17,02); pyxe BUCOKWIA CTYMiHb 3B’A3KY 3 pO-
60700 Manu 3axBoptoBaHHS opraHiB anxaHHs (RR = 3,39
npu Cl 95 %, 2,21-5,22), oka Ta NpuaaTKOBOro anapary
(RR = 4,48 npwn CI 95 %, 2,29-8,76), wkipu Ta nigLkipHoi
knitkoBuHM (RR = 3,91 npu C1 95 %, 2,39-6,42), iHcpeKuiiiHi
xBopobu (RR = 4,37 npu Cl 95 %, 1,85-10,3); Bucokuni
CTyniHb — 3axBOptoBaHHsI opraHiB TpaeneHHst (RR = 2,2
npu Cl 95 %, 1,65-2,94), cevocTateBoi (RR = 2,45 npu Cl
95 %, 1,71-3,52) Ta kicTkoBo-M's13080i (RR = 2,56 npu Cl
95 %, 1,95-3,35) cuctem. PiBHi 3aXBOpIOBAHOCTI 3a BCiMa
HO30MOrYHMMM hOpMamMu Cepea NPAaLBHIKIB MEXaHIYHOTO
Lexy Oynu BuLLi NOPIBHSHO 3 KOHTPOILHOLO rpyrnoko. Hai-
6inbLui piBHi cnocTepirany 4ns XxBopob KiCTKOBO-M S30BOI
cuctemmn — 61,26, natonorinn opraHiB TpaBneHHs — 49,12,
cevoctatesoi cuctemu — 33,1 Ha 1 Tuc. Ha pik. MuToma
Bara XxBopo0, LU0 BUKMNMKaHI LUKIAM1BAMI yMOBaMU npaLli B
pobiTHUKIB MexaHiyHoro Liexy (AR 54,66-89,92 %), BinbLue
MopiBHSAHO 3 KOHTponbHot rpynoto (PAR 3,56-56,02 %)
(mabn. 3).

AHanisytoun nokasHuku MNP okpeMo ans Tokapis Me-
XaHIYHOTO Liexy, BCTAHOBUIW: BOHW Manw BUCOKi piBHI 3a
3aXBOPHOBAHICTIO OPraHiB TPaBneHHs Ta KICTKOBO-M'130BOi
cuctemun — 37,45 Ha 1 TUC. NpaLiBHUKIB, OpraHiB AUXaHHs —
33,7 Ha 1 TnC., xBOpOoGamm cevocTaTeBoi cuctemu — 26,22
Ha 1 Tuc. Haibinbluy pisHWLO rpynu NOpIBHSHHA Manu
3a 3aXBOPIOBaHHAMY OpraHiB anxaHHs — 29,92 Ta 8,3 Ha
1 TvC. Ha piK BiANOBIAHO. Maiike NOBHMIA CTYNIHb 3B'A3KY 3
poboTOH0 B TOKAPIB Masni 3aXBOPHOBaHHS CUCTEMM AVXaHHS
(RR = 8,89 npu ClI 95 %, 3,93-20,12), Byxa Ta cockomno-
aibHoro BigpocTka (RR = 7,9 npu Cl 95 %, 1,45-43,16);
BVCOKWIA 3B'S30K 3 yMOBaMW NpaLli Masny XBopobu LLKipy Ta
nigwkipHoi knitkoBuHu (RR = 3,16 npun C1 95 %, 1,21-8,26)
(puc. 2).

MuToma Bara xBopo6, L0 BUKMMKAHI LIKIANMBAMM
ymoBamu npali, B TOkapie MexaHiqHoro Lexy (AR) GinbLue
MOPIBHSHO 3 KOHTPOMLHOLO rpyroto (PAR): xBopobu opraHis
anxaHHs — AR 88,75 %, PAR 31,95 %; Byxa Ta npugatko-
Boro anapary —AR 87,35 %, PAR — 29,12 %; wkipw Ta nig-
LkipHoi knitkoBuHU — AR 68,37 %; PAR — 11,39 % (puc. 3).

Pesynbratv gocnimkeHb nokasanu, Lo npawiBHUKK [o-
MOMIKHMX LieXiB 3a3HatoTb BNMBY LUKIAMBUX (hakTopiB
BMUPODHMYOro cepefoBuLLa Ta MakoTb yMOBU mpaui 3.1
CTyNeHs LUKIANWBOCTI, WO 36iracTbCst 3 AOCTILKEHHAMM
A. A. AtamaHuyka. OTpumaHi AaHi Wwoao BmicTy ApibHo-
AucniepcHoro nuny dpakuieto PM, ta PM, ; y NP3 npauyis-
HVKIB MEXaHIYHOro LeXy NiATBEPMKYIOTb OT0 HasiBHICTb
i NepeBMLLEHHS BIANOBIAHOI KOHLEHTPALLi B KOHTPOMbHIN
rpyni (PM, - 0,060 £ 0,006, PM, ;- 0,050 + 0,004) y 3 Ta
4 paan (p < 0,001). BusHaumnu, o npu BUKOHaHHI bara-
TbOX BUAIB pobiT y NP3 HasiBHWIA ApiGHOAMCTIEPCHUIA NN
(0,15-0,23 mr/n), Wo € ogHWUM i3 MPOBIAHMX haKTOpiB
PU3NKy PO3BUTKY 3aXBOPKOBAHOCTI Cepes npauiBHUKIB
[10-12]. OocnimkeHHs ganu 3mory BUSIBUTW Ha Po6oumnx
MicLsIX NPOBIaHi LWKIANMBI Ta Hebe3neyHi hakTopyn pusmky,
BUKOHATU iX KiNlbKiCHE Ta SIKICHE OLIiHIOBaHHSI.

Pesyneratv BuBYeHHs 3TBI ceper npaLiBHuMKiB Mexa-
HIYHOTO Liexy nokasani BUCOKUI piBeHb 3aXBOPIOBAHOCTI 3a
[HAMM HenpalesaaTHocTi — 1226,72 + 100,3 (p < 0,005),
piBEHb 3aXBOPIOBAHOCTI BULLE CEPEaHLOrO 3a BUnaaKamm
HenpauesaatHocTi — 102,28 + 8,09 (p < 0,03) nopiBHsHO 3
KOHTPOJBHO rPyMot0, MPaLiBHUKW SKOT Manu npunycTumi
ymMoBM npaui (2 knac). Bussunu, Wwo npauiBHukM Mexa-
HiYHOrO Liexy Bikom noHaz 50 pokiB YacTilue XBopinu, Hix
npauiBHUKM iHLWKMX Bikoyx rpyn (p < 0,04); BignosigHo Ao
CTaxy: npawiBHUKK 3i cTaxem noHag 20 pokiB Manm BUCOKi
PiBHi 3aXBOPIOBAHOCTI Ta HabIiNbLLY TpUBaNiCTb BUNaaKIB
(p < 0,03), Hix MpaLiBHMKM 3 MEHLLMM CTaXEM POBOTH, LU0
[iano 3mory BW3HaYMTW rpyny npauiBHUKIB NiABULLEHOMO
PU3VKy As BIPOBaKEHHS NEPLLIOYEProBIX 3aX0fiB Npo-
dhinakTuku.

3a Jonomoroo BnacHopy4 CTBOPEHOI KOMM KOTEPHOT
nporpamu «OuiHKa pr3vky» BU3Haumnv nepenik B33 cepen
MpaLiBHUKIB MEXaHIYHOrO Liexy, Kyay YBIALLNW XBOpoOu Byxa
Ta cockonogi6Horo BigpocTka (RR = 5,24 npu Cl 95 %,
1,61-17,02), opranis auxanHs (RR = 3,39 npu ClI 95 %,
2,21-5,22), oka Ta npugatkosoro anapaty (RR = 4,48
npu Cl 95 %, 2,29-8,76), LuKipy Ta NiALUKIPHOT KMiTKOBUHM
(RR=3,91 npu Cl 95 %, 2,39-6,42), iHdbekuiiHi xBOpOOM
(RR =4,37 npu Cl 95 %, 1,85-10,3), opraHiB TpaBneHHs
(RR=2,2npu C195 %, 1,65-2,94), cevocTateBoi cuctemm
(RR =2,45 npu CI 95 %, 1,71-3,52) Ta KiCTKOBO-M'S130BOi
cuctemm (RR = 2,56 npu Cl 95 %, 1,95-3,35). [aHi wono
aTpubyTVBHOrO Ta NOMYNALIRHOTO aTpUbyTUBHOTO PUMKY
y npaLiBHKKIB MexaHivHoro Lexy (ARe 54,66-89,92 %) Ta
koHTponbHoi rpynn (PAR 3,56-56,02 %) nigTBepmxyroTh
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BMMWB LUKIANMBUX (hakTopiB BUPOBHWYOrO cepenoBuLLa
Ha possuTok B33. BcTaHoBneHHs HosonorivHux rpyn B33
Jonomarae BU3Ha4YUTU nepenik NpiopUTETHUX HaNpsMiB
CUCTEMU MPOMINAKTUYHUX 3aXO0AIB AN 3MEHLUEHHS PIBHS
3aXBOPIOBAHOCTI cepeq, NpaLiBHUKIB BigMoBIgHWX npode-
CiHUX rpyn.

OTxe, BU3HAYEHHs (haKTOpiB pU3NKY Ha POBOYMX
MicLSIX | BCTaHOBMNEHHS nepeniky Ho3onorivHmx rpyn B33
cepeq npauiBHUKIB, SKi MaloTb LWIKIAIUBI YMOBM npali,
ZonomMarae BU3Ha4uNTI NPIOPUTETHI Ta HeobXiaHI HanpsMK
CUCTEMW KePyBaHHS NPOECIIHUMY PU3nKami, LLO AaCTb
3MOry 3HU3UTU HEraTUBHUI BMINB YMHHWKIB BUPOBHNYOrO
cepenoBuLLa Ha CTaH 300pOB’S NpaLliBHUKIB.

BucHoBKH

1. 3a pesynbratamu ririEHiYHOrO OLHIOBAHHS YMOB
npaLi BCTAHOBMEHO, LU0 POBITHUKM AOMOMIKHOMO Liexy
Hanexartb A0 rpynu MOMIpHOro Migo3pioBaHoro npode-
CiiiHoro pu3uky (3.1 knac LKiANMBOCTI): 32 NOKa3HWUKaMu
mikpoknimaty (3.1), nuny (2), BMIiCTy XiMiYHUX PEYOBWH Y
MP3 (3.1), BupobHMyoro wymy (3.1), BaxKoCTi Ta Hanpy-
xeHocTi npaui (3.1). Hessaxatoum Ha Te, L0 YMOBU npaLli
3a BMicTOM 3aranbHoro nuny y NP3 Tokaps signosigatoTb
npunycTUMUM, Ha poboyoMy MicLi NpaLiBHWKIB HasBHUIA
nun api6HoaucnepcHoi dpakuii (PM, - 0,22 £ 0,01,
PM,;- 0,200 £ 0,008), sikuit nepesuLLye BIAMNOBIAHY
KOHLIEHTpaLlito B KOHTponbHiA rpyni (PM, — 0,060 + 0,006,
PM,,~ 0,050 + 0,004) y 3 1a 4 paan (p < 0,001).

2. HasiBHICTb LUKIANMBUX BUPOBHNYMX haKTopiB i 3Ba-
KEHUX YacTok nuny cpakuieto PM, Ta PM, | € chaktopom
puauky possutky B33 ans pobitHukiB Uiei npodeciinHoi
rpynu. [Ans npauiBHUKIB MEXaHIYHOTO LieXy 3a NokasHUKamm
BiZJHOCHOrO PU3MKY Maixe MOBHWIA CTYNiHb 3B’A3KY 3 npa-
Leto Manu xBopobu Byxa Ta cOCKOMogibHOro BigpocTka;
Jy’KE BUCOKUI — 3aXBOPIOBAHHS OPraHiB [yXaHHs, oka Ta
MPVUOATKOBOrO anapary, LWKipy Ta NiaLLKIPHOI KMITKOBUHY,
iH(beKLiHI XxBOPOOM; BMCOKMI CTYMiHb — 3aXBOPIOBAHHS
OpraHiB TPaBMeHHs, Ce4ocTaTeBoi Ta KiCTKOBO-M'30BO1
cuctem. beanocepenHivt BB LWKIAIMBMX (DaKTOPIB Ha
po3suToK B33 npauiBHMKiB NiaTBEpAXKYOTb NOKA3HUKM
aTpubyTUBHOIO PU3NKy 3aXBOPHOBaHb Yy MpaLiBHWKIB Me-
xaHiuHoro uexy (AR 54,66-89,92 %) Ta nonynsuiiHoro
aTpubyTUBHOTO PU3NKY 3aXBOPHOBAHb Y KOHTPOIbHIN rpyni
(PAR 3,56-56,02 %).

3. 3a pesynbratamum focnimxeHb Ans npawiBHUKIB Me-
XaHiYHOro Liexy 3anpornoHoBaHa cuctema kepysarHsi NP, wo
BKIKOMA€E 3aX04M NEPBUHHOI Ta BTOPUHHOI NpoinakTuku.

MepcnekTnBM noaanbLWmMx gocnimkeHb. Hagani nna-
HYETbCS OLHUTW €HEKTUBHICTb 3aNpPONOHOBAHOI CCTEMM
kepyBaHHsi MNP possuTky B33 y npaLiBHUKIB AONOMIXHOTO
Liexy. BpaxoBytoum BUcOKuit CTyniHb Hebe3nekn ans 3no-
POB’'sl NpaLiBHUKIB, ki 3a3HalOTb BNNMBY ApibHOaMCnep-
CHOrO MWy i BiCYTHOCTI HOPMYBAHHS LMX MOKA3HMKIB, @
TakoX Ans 06’eKTUBHOTO OLHIOBaHHS CTYMeEHs BNAMBY Ha
CTaH 300pOB’S MPALiBHYKIB, NMaHYETbCS BUBYEHHS BMICTY
Ta XiMi4HOTO CKrafly 3BaxeHux Yactok (PM,, PM, ) i HaHo-
yacTuHok y MP3 npauiBHKIB NPOMUCIOBIX NANPUEMCTB.
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Wound healing activity of the lipophilic extract of Tagetes erecta L.

0. 0. Maliuhina*, H. P. Smoilovska, I. F. Bielenichey, O. V. Mazulin, T. V. Khortetska

Zaporizhzhia State Medical University, Ukraine

Nowadays, one of the most important problems of clinical care is assisting the healing process in acute and chronic wounds
of various origins. Current interest direction of drug therapy is the use of phytomedicines. African marigold is one of the most
promising ones to obtain medicine for wound healing. According to literature data, extracts and individual compounds of marigold
show antimicrobial, wound healing, antioxidant, anti-inflammatory and analgesic activity. Lipophilic extract of marigold is non-toxic
and does not have local irritating and allergic effects.

The aim of our research was to study the wound healing activity of the lipophilic extract obtained from the inflorescences of
African marigold tall forms of the variety “Hawaii” (Tagetes erecta plena L. var. “Hawaii”).

Materials and methods. The lipophilic extract was obtained from inflorescences of Tagetes erecta plena L. by extraction with
corn deodorized oil in a ratio of 1:6. The resulting lipophilic extract was standardized for the content of carotenoids and flavonoids.
The wound healing effect of the extract was determined based on the example of a simulated burn healing according to the time
of perifocal reaction disappearance, skin sloughing, formation of granulation, initiation of marginal epithelialization and the end
of healing. The number of animals with completely epithelialized wounds was determined on days 25 and 30 of the experiment.

Results. The quantitative content of carotenoids (up to 80.51 + 1.15 mg% equivalent to -carotene) and flavonoids (up to
0.7120 + 0.0060 % equivalent to patuletin) was determined by the lipophilic extract of Tagetes erecta plena L. var. «<Hawaii»
standardization. The duration of experimental wounds healing when applying the extract and reference preparation was up to
30.7 £ 1.4 days and 28.0 £ 1.8 days, respectively, which was significantly less than in the control group (up to 47.7 + 4.0 days).
Full epithelization of wounds was observed on day 25 of the experiment in 60 % of the animals receiving the extract, in 70 % of
the animals receiving the reference preparation and only in 10 % of the animals which did not receive a treatment. On day 30
of the experiment, this indicator was 80, 90 and 30 %, respectively. The results of the experiment reliably testify to the fact that
in animals treated with the studied lipophilic extract, the healing time of burn wounds was significantly less than in the untreated
control group animals and practically did not differ from the healing time in animals treated with sea buckthorn oil.

Conclusions. The lipophilic extract from inflorescences of Tageta erecta plena L. var. “Hawaii” has been studied for wound
healing activity. The stages duration and the time of experimental wounds complete healing in animals receiving the studied
extract and reference preparation were significantly reduced in comparison to the control group animals.

PaHo3arotoBaAbHa akTUBHICTb AiNOQIAbHOrO €KCTPaKTy
YOPHOOPUBLIB NPAMOCTOAUMX

0. 0. MantoriHa, . . Cmo#noBcbKa, |. ®. BeaeHiues, 0. B. MasyaiH, T. B. XopTeubka

HuHi opHieto 3 HalBaXnMBILWIKMX NPOBNeM KniHIYHOI JONOMOMY € CMPUSIHHS MPOLIECY 3arOEHHS FOCTPUX | XPOHIYHUX paH Pi3HOro
MOXOLKEHHS. AKTyanbHUM HanpsiMoM NikapCbKoi Tepanii € BUKOpUCTaHHS hitonpenaparis. HanepcnekTUBHILLUM [xepenom
¢hiTonpenapartie paHo3aroroBanbHoi Aii € YopHOOpMBLI NpsimocTosui (Tagetes erecta L.). 3rigHo 3 gaHnmu chaxoBoi nitepatypy,
€KCTPaKTW Ta iHAMBIgYyasnbHi CNonyku YOPHOBPMBLLB NPSMOCTOSUMX NPOSIBASIHOTL NPOTUMIKPOGHY, paHO3arolBarbHY, aHTUOKCH-
[aHTHy, NpoTu3ananbHy i 3He6GoMoBanbHy akTUBHICTb. JTiNOMinbHMIA eKCTPaKT YOPHOOPMBLIB MPSIMOCTOSUMX — HETOKCUYHUIA, He
BUSIBNSIE MICLIEBONOAPA3HIOBANbLHOI Ta anepridytoyoi Aii.

MeTa po6oTi — BMBYEHHS PaHO3arooBasnbHOI aKTUBHOCTI MIMOMINbHOrO eKCTPaKTy, SKWA OTpUMani 3 CyLBiTb YOpHOOPHBLIB
nPSIMOCTOSYMX BUCOKOPOCHOi hopmm copTy «laBaix (Tagetes erecta plena L. var. «<Hawaii»).

Marepianu Ta MmeToau. JlinodinbHU eKCTPaKT ofepKyBani 3 CyLBiTb HOPHOOPUBLIB EKCTPAKLIE OMieto KYKYPYA3SHOK e300~
POBaHOI0 Y CNiBBiAHOLLEHH 1 : 6. OTpUMaHMIn NINOMINbHUIA EKCTPAKT CTaHAAPTU3yBanu 3a BMICTOM KapOTUHOIAIB | hnaBoHoigiB.
PaHo3arotoanbHy Aito eKCTPaKTy BU3Ha4Yanu Ha npyknagi 3aroeHHs 3VOAEeNbOBaHOO OMiky 3@ YacoM YCyHeHHs nepucokanbHoT
peakuii, BIGTOPrHEHHs CTPYNY, NOSIBU rpaHynsLii, novaTky kpaoBoi eniTenisaLii Ta 3aBepLueHHs 3aroeHHs. Ha 25 i 30 goby ekc-
nepuMeHTY BU3HAYanM KinbKiCTb TBApUH, LLO MakTb MOBHICTHO eniTeni3oBaHi paHu.

Pesyniratu. Mpy ctaHgapTuaayii ninoinbHOro eKCTpakTy YOpHOOPUBLIB NPSMOCTOAYMX COpTy «[@Bai» BCTAHOBUIK Kirb-
KicHui4 BMicT kapoTuHoigis (go 80,51 = 1,15 Mr% y nepepaxyHky Ha B-kapoTuH) i dnasoHoigis (go 0,7120 + 0,0060 % y
nepepaxyHKy Ha naTyneTiH). TpuBanicTb 3aroeHHs eKCNepuMEHTanbHUX paH NPy 3acTOCyBaHHI AOCIAKYBAHOMO EKCTPaKTy Ta
pedepeHc-npenapaty ctaHosuna o 30,7 £ 1,4 nobu i o 28,0 + 1,8 fobu BiANOBIAHO, LLO ICTOTHO MEHLLE, HiX Y KOHTPOMbHiIi
rpyni (ao 47,7 + 4,0 nobwu). MosHa enitenisauis paH cnoctepiranacs Ha 25 foby ekcnepuMeHTy B 60 % TBapuH, siki OTpUMyBanu
pocnimpxysaHuit ekctpakT, 70 % TBapwH, ski oTpumyBanu pedepeHc-npenapar, i Tinbku B 10 % TBapwH, Ski He oTpuMyBanu
nikyBaHHs. Ha 30 goby ekcnepumeHTy Lieii nokasHuk ctaHoswmB 80, 90 i 30 % BignosigHo. Pesynktati ekcnepruMeHTy BiporigHo
MOKa3ytoTb, L0 Y TBAPWH, SKMX NiKyBanu JOCAigKyBaHUM NiNOMiNbHAM eKCTPaKTOM, Yac 3aroeHHs OnikoBux paH OyB iCTOTHO
MEHLLMM, HiX Y HEMIKOBAHWX TBAPWH KOHTPOMbLHOI FPYNH, | NPaKTUYHO He BiApi3HABCA Bif Yacy 3aroeHHs y TBAPWH, SKWX NikyBann
3 BUKOPUCTaHHAM 06ninuxoBoi onii.

BucHoBkuM. BuByeHa paHo3arotoBanbHa akTUBHICTb NiNoMinbHOTO eKCTpakTy, Lo oTpumanu 3 cyuiTb Tagetes erecta plena L.
var. «Hawaii». BctaHoBunn, Lo TpyBanicTb eTanis i Yac NOBHOTO 3arOEHHS eKCrepuMeHTanbHOI paHn y TBApWH, SIki ofepxyBanv
[0CNimKyBaHUIA EKCTPAKT | pecpepeHc-npenapar, iCTOTHO HXKYE, HiXK Y TBAPUH KOHTPOMBHOI FPYnK, Siki He OTPUMYBAnM NikyBaHHS.
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PaHo3aXuBAAIOLLAA aKTABHOCTb AMNOQUALHOTO 3KCTPaKTa 6apxaTu.eB NPAMOCTOAYUX

E. A. MantoruHa, . . CmoiinoBckas, U. ®. beneHnues, A. B. Ma3syauH, T. B. XopTeukas

B HacTosiLLee BpeMsi 0fHOI U3 Hanbonee BaxHbIX NMPOBIEM KIMHNYECKON NMOMOLLM SIBASIETCS COQENCTBIE MPOLIECCY 3aXKVBIEHNS
OCTPbIX U XPOHUHECKVX PaH Pa3nMyHOrO MPOMCXOXAEHMS. AKTyarbHbIM HanpaBreHnem nekapcTBEHHON Tepanii SBMSIETCS UCTONb-
30BaHve cuTonpenapaTo. Haubonee nepcrekTBHbIM UCTOYHVKOM (OUTONPenapaToB paHO3aXVUBIISIOLLETO AE/CTBIS SIBRSIOTCS
Gapxarupl npsamocTostune (Tagetes erecta L.). CornacHo faHHbIM NUTepaTyphbl, SKCTPaKTbl U MHAMBUAYaNbHbIE COEANHEHMS!
GapxaTLieB NpIMOCTOSUMX MPOSIBASIKOT NPOTUBOMUKPOGHYIO, PAHO3AXKMBISIOLLYI0, AHTUOKCUAAHTHYIO, MPOTUBOBOCNANMUTENBHYHO
1 06e3BonMBatOLLYH0 aKTUBHOCTb. JIMNOGMIbHBIA SKCTPaKT GapxaTLes NPSIMOCTOSHUX SBMISIETCS HETOKCUYHBIM, HE MPOSIBRSIET
MeCTHOpaszpaXxatoLLee 1 annepryusipytollee SencTBus.

Llenb paboThbl — U3yyeHre paHO3aXMBMSIHOLLENA aKTUBHOCTM NUMOUNBHOTO 3KCTPaKTa, MOMyYEeHHOTo U3 coUBeTUI BapxaTues
NPSIMOCTOSUMX BbICOKOPOCHION hopMbl copTa «laBanmy (Tagetes erecta plena L. var. «<Hawaii»).

Marepuansi u meToabl. JIMNOUNbHBIA SKCTPaKT Monyyani U3 coseTuin GapxaTLes SKCTpaKLMen Maciom KyKypy3aHbiM 4e30-
[0PVPOBaHHBIM B COOTHOLLIEHNM 1:6. TToMyYeHHBI NMNOMMbHBI SKCTPAKT CTaHAAPTU3MPOBAIM MO COAEPXaHMI0 KAapPOTUHOWAOB
1 hraBoHOMAOB. PaHo3axMBNIsoLLEE AENCTBUE 3KCTPAKTA ONPeaensnivy Ha NpyUMepe 3aXKVBNEHNs CMOLENPOBAHHOTO 0Xora No
BPEMEHN YCTPaHeHUs NeprdoKanbHON peakLym, OTTOPXKEHNS CTPYNa, NOSBMEHUS rpaHymALMY, Hayasa Kpaesoil anuTen1saumm
11 OKOHYaHWS! 3axmBrenus. Ha 25 u 30 cyTki aKCniepuMEHTa OMpPeaensinm YI1CIO XUBOTHbIX, UMEIOLLMX MOMHOCTBIO SMUTENN3u-
POBaHHbIE PaHbl.

Pesynbrarhl. [py cTaHaapT3aummn nnnodubHOro aKCTpakTa 6apxaTLes NpsiIMOCTOSHMX copTa «[aBaiuy YCTaHOBMEHO KOMNYe-
CTBEHHOE coaepxaHme kapotuHonaos (o 80,51+1,15 Mr% B nepecyete Ha B-kapoTuH) u chnasoHouaos (4o 0,7120 + 0,0060 %
B NepecyeTe Ha naTyneTuH). AnutenbHOCTb 3aXMBNEHUS SKCNepUMeHTanbHbIX paH Npy NPUMEHEHNW UCCIEAYEMOro 3KCTpakTa
1 pecbepeHc-npenapata coctaeuna o 30,7 £ 1,4 cytok 1 go 28,0 £ 1,8 CyTOK COOTBETCTBEHHO, YTO CYLLECTBEHHO MEHbLLE, YeM
B KOHTPONbHOW rpynne (8o 47,7 + 4,0 cyTok). MonHas anuTenu3auus paH Habrnopanace Ha 25 cyTku akcnepumenTa y 60 % xu-
BOTHbIX, NONYyYaBLUMX UCCRemyeMblid SKCTPaKT, 70 % XUBOTHBIX, NONYyYaBLUMX pecepeHc-npenapar 1 Tonbko y 10 % KUBOTHbIX,
He nonyyasLunx nevenuns. Ha 30 cyTku akcnepumenTa aT10T nokasartens coctasun 80, 90 n 30 % cooTeeTCTBEHHO. Pesynkrathl
3KCMepUMeHTa I0CTOBEPHO CBUAETENLCTBYIOT, YTO Y XKMBOTHbIX, KOTOPBIX NEYNIN U3y4aeMbIM IMNOMUIbHBIM SKCTPAKTOM, BPEMS!
3aXMBMEHNSI OXOTOBbIX PaH GblN0 3HAUMTENBHO MEHbLLE, YEM Y HEMEUYEHHBIX XUBOTHBIX KOHTPONBHOM IPyNMbl, X NPAKTUYECKN HE
OTNMYAETCS OT BPEMEHU 3aXMBEHNS Y XMBOTHBIX, KOTOPbIX NEYUNM C MCMOMb30BaH1eM 06MenyXxoBoro Macrna.

BriBoabl. M3yyeHa paHo3axmBRsoLLas akTMBHOCTb MMMNOGUIBHOTO 3KCTpaKTa, NoMy4YeHHOro U3 couBeTwin Tagetes erecta
plena L. var. «<Hawaii». YCTaHOBNEHO, YTO ANNTENLHOCTb 3TAMNOB 1 BPEMS MOMHOIO 3aXMWBIEHUS 9KCNePUMEHTarbHON paHbl y
XXVMBOTHbIX, NOMyYaBLUNX UCCREeLyeMbl AKCTPaKT U pedhepeHc-npenapar, CyLLECTBEHHO HIKE, YEM Y XMBOTHBIX KOHTPOIBLHOM
rpynmbl, He NOMyYaBLUKX NIEYEHME.

Nowadays, one of the most important problems of clinical
care is assisting the healing process in acute and chronic
wounds of various origins. In healthy people, minor injuries
heal quite well. Significant injuries and physiological chara-
cteristics of the patient (age, general health, the presence
of chronic diseases) have the adverse effect on the heal-
ing process [1]. Despite the fact that a significant number
of drugs having a wide spectrum of pharmacological
activity and influence on the various links of the wound
process have been developed, there is a need for effective
wound-healing medicaments [1,2].

One of the modern directions of drug therapy in
the treatment of wound injuries is the use of phytoprepara-
tions. External use of medicinal products containing plant
components are characterized by soft action, low toxicity,
high efficiency, as well as wide range of action due to a
complex content of biologically active substances [2].

African marigolds (Tagetes erecta L.) are one of
the most promising species of the genus Tagetes L. of
the family Asteraceae. This kind is distributed worldwide.
Marigold contains a variety of biological substances such
as carotenoids, flavonoids, essential oil, hydroxycinnamic
acids, amino acids, terpenoids, steroids, vitamins and
minerals. In folk medicine, marigold is known as an anes-
thetic, antiseptic, diuretic, antiparasitic remedy. Extracts
and drugs from individual compounds of Tagetes erecta
L. show antimicrobial, wound healing, antioxidant, anti-in-
flammatory and analgesic activity [3,4]. In previous stud-
ies, we have found that the lipophilic extract of Tagetes

erecta L. belongs to the virtually non-toxic compounds
(according to the compounds toxicity classification —
toxicity class VI) and does not show local irritating and
allergic effects [5].

Aim of research

The aim of our research was to study the wound healing
activity of the lipophilic extract obtained from the inflores-
cences of African marigold tall forms of the variety “Hawaii”
(Tagetes erecta plena L. var. “Hawaii").

Materials and methods

Lipophilic extract was obtained from the air-dried inflores-
cences of Tagetes erecta plena L. var. “Hawaii’ collected
during the active flowering period in the Zaporizhzhia region.

Lipophilic extract was obtained from 200.0 air-dried
raw materials of inflorescences Tagetes erecta L. which
were crushed to the size of 13 mm. The accurate weight of
raw material sample was placed in a glass container and
the corn deodorized oil in a ratio of 1:6 was added. This
mix was steeped for 3 days and then extracted in a water
bath at the temperature of +60 °C for 1 hour. The extract
was left to cool for 1 day. Extraction was repeated twice
under similar conditions. The resulting extract was filtered,
the raw material was squeezed. The extract was keptin a
cool place at the temperature of +5 °C for 7 days. The settled
residue which turned out in the process was separated. The
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resulting lipophilic extract was standardized to the content
of carotenoids and flavonoids.

All the chemicals and solvents used in this study were
of standard and analytical grade and solutions were freshly
prepared prior to experimentation. Quantitative measure-
ments of biologically active substances content were
performed using a Specord-200 UV/Vis spectrophotometer
(Analytic Jena).

Standardized lipophilic extracts from inflorescences
Tagetes erecta plena L. var. “Hawaii” have been studied for
wound healing activity in the Department of Experimental
Pharmacology and Functional Biochemistry of the Medical
Laboratory Center in Zaporizhzhia State Medical University.

The wound healing activity of the lipophilic extract
has been tested on mature non-linear white rats weigh-
ing 180-200 g which were obtained from the Institute of
Pharmacology and Toxicology of the Academy of Medical
Sciences of Ukraine. The animals were kept in quarantine
for 14 days before the experiment. Daily assessment of
the behavior and general condition of the animals was car-
ried out during the whole period of the quarantine. Morbidity
and overall mortality of the animals were evaluated twice
a day. Animals meeting the inclusion criteria for the experi-
ment were randomized into 4 groups of 10 individuals each.
The acceptability of randomization criterion was the ex-
ternal symptoms of disease absence and homogeneity
of the groups by body weight (+20 %). Animals which did
not meet the criteria were excluded from the experiment.
Animals were kept under the following conditions: 12 hours
in the light, 12 hours in the dark with the air temperature
19-25 °C and relative humidity of 50-70 % [6,7].

The wound healing effect of the extract was determined
on the example of a simulated burn healing. An electrother-
mal burn was applied on the skin liberated from the wool
of 20 x 60 mm in size (about 3 % of the body surface) with
the help of a special device. The samples of the extract and
the reference preparation were applied to the burn area
with a pipette dosing pump immediately after the injury
and then until the wound was completely healed 2-3 times
a day. As a reference preparation, sea buckthorn oil was
used. The wound healing activity was visually assessed
by the time of the perifocal reaction disappearance, skin
sloughing, formation of granulation, initiation of marginal
epithelialization and the end of healing. The number of
animals with completely epithelialized wounds (“percentage
of completely epithelialized wounds”) was determined on
days 25 and 30 of the experiment [8].

Statistical processing of the studied data was carried
out by methods of mathematical statistics using sets of
application programs Statistica for Windows 13 (StatSoft
Inc., N JPZ8041382130ARCN10-J) and Microsoft Office
Excel 10. Reliability of the data obtained was assessed by
the Student t-criterion and the Mann—-Whitney U-test. Re-
sults were considered statistically significant if differences
were more than 95 % (P < 0.05).

Results

The received extract constitutes a dense orange oily liquid
with the density about 0.8546 + 0.0309 g/ml, with charac-
teristic taste and smell. The yield of the lipophilic extract
was about 38 %.

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019
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Table 1. The healing time of burn wounds in animals of experimental groups (days),
(X £ AX), (n=10)

Experimental the time the time the initiation
group of perifocal of granulation | of marginal
reaction formation epithelialization
disappearance
Ne 1 57+20* 13.1+£17% 184+£22* 19.0+2.0* 47.7+4.0
(control group)
Ne 2 27+0.3* 6.7+1.0* 102%1.7* 14.1+1.1* 30.7 £1.4*

(animals receiving

lipophilic extract)

Ne 3 20+0.3 6.1+1.1* 82+1.1* 1.0+ 1.1 28.0+1.8*
(animals receiving

sea-buckthorn oil)

No 4 = - - - -

(intact animals)

* P<0.05.

Table 2. The percentage of completely epithelialized burn wounds on days 25
and 30 of the experiment (P = 95 %)

Experimental groups The 25th day The 30th day

Ne 1 (control group) 10 % 30 %
Ne 2 (animals receiving lipophilic extract) 60 % 80 %
Ne 3 (animals receiving sea-buckthorn oil) 70 % 90 %
Ne 4 (intact animals) - -

The quantitative content of carotenoids (up to
80.51 % 1.15mg% equivalent to B-carotene) and flavonoids
(upt00.7120 £ 0.0060 % equivalent to patuletin) was deter-
mined at standardization of the lipophilic extract of Tagetes
erecta plena L. var. “Hawaii”. Carotenoids and flavonoids
which were contained in plants showed wound healing
and anti-inflammatory activity stimulating the processes of
tissue repair [9,10].

The duration of healing stages of simulated burn in
animals of experimental groups is shown in Table 1.

To assess the effectiveness of wound healing on days
25 and 30 of the study, the condition of burn wounds in
experimental animals was evaluated. The obtained data
are shown in Table 2.

Discussion

The most well-known activities of extracts obtained from
plants of the genus Tagetes L. are anti-inflammatory,
antioxidant and wound-healing [3,11]. This fact influenced
the direction of our study to estimate the plant extract
activity.

The result of a multi-stage wound healing process
is restoration of the extracellular matrix and functional
load of the skin, so the main direction of therapy for skin
wounds is the creation of optimal conditions for complete
tissue regeneration. In the preclinical study of the wound
healing effect, models of an aseptic and infected wound are
used. The process of wound healing includes the stages
of exudation, proliferation and epithelialization. These
phases are characterized by various changes, therefore,
the proper therapeutic tactics development is important
to create conditions for the optimal course of repair
processes [12,13].

According to the findings from Table 1, the duration
of healing stages in the groups of animals in which burn
wounds were treated with the lipophilic extract and reference
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preparation was lower than in the control group animals. The
greatest differences in the healing time between the stud-
ied extract and reference preparation were observed at
the stage of marginal epithelialization initiation (14.1 + 1.1
days and 11.0 + 1.1 days, respectively), the smallest diffe-
rences — at the stages of perifocal reaction disappearance
(2.7+0.3and 2.0 + 0.3) and skin sloughing (6.7 + 1.0 and
6.1+ 1.1). The duration of complete healing of experimental
burn wounds in groups of animals which were treated with
the reference preparation and the extract tested was not
significantly different.

Complete epithelization of wounds was observed on
day 25 of the experiment in 60 % of the animals receiving
the extract, in 70 % of the animals receiving the reference
preparation and only in 10 % of the animals which did not
receive a treatment. As can be seen from the data presented
in Table 2, on day 30 of the experiment, burn wounds were
epithelialized only in 30 % of the animals in the control
group, while in the groups receiving the extract and sea
buckthorn oil, the burn wounds were epithelialized in 80%
and 90 % of the animals, respectively.

The results of the experiment reliably testify to the fact
that in animals treated with the studied lipophilic extract,
the healing time of burn wounds was significantly higher
than in the untreated control group animals and practically
did not differ from the healing time in animals treated with
sea buckthorn oil.

The studied lipophilic extract contains high concen-
trations of biologically active carotenoids and flavonoids.
The high wound healing activity of the lipophilic extract
from the inflorescences of Tagetes erecta plena L. var.
“Hawaii” was correlated with a content of carotenoids
and flavonoids.

According to the literature, biologically active flavo-
noids show anti-inflammatory and antimicrobial activity
[10]. Carotenoids are characterized by wound healing
activity due to activation of cell differentiation resulting in
acceleration of wound healing [14]. Combination of antimi-
crobial and wound healing activity of the carotenoids and
flavonoids creates optimal conditions for wound healing
at all stages.

Conclusions

1. Lipophilic extract based on Tagetes erecta plena L.
var. “Hawaii” have been standardized for amount of caro-
tenoids and flavonoids.

2. The lipophilic extract from inflorescences Tageta
erecta plena L. var. “Hawaii” has been studied for the wound
healing activity.

3. The stages duration and the time of experimental
wounds complete healing in animals receiving the studied
extract and reference preparation were significantly reduced
in comparison to the control group animals.

The experimental data obtained in this study can serve
as the basis for further study of the lipophilic extracts of
Tagetes erecta L. for the purpose of reparative drugs
development.
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The aim. Development of the composition and investigation of the equivalence of suppositories with sodium diclofenac by in vitro
method on a device with a flow-through cell in accordance with modern requirements of SPhU.

Materials and methods. The development of the suppository composition was carried out with the use of the substance of
diclofenac sodium and the excipient of solid fat of various grades. Studies of the active ingredient release in vitro in comparison
with the reference listed drug were carried out on a device with a flow-through cell according to the monograph SPhU 2.9.42.

Results.The investigations of the physical-chemical properties of the diclofenac sodium substance (micronisation, solubility)
and the basis of the solid fat carrier, which affect the release of the active ingredient from the drug formulation were carried. The
«particle size figure for 2 samples of the active ingredient was from 100 to 400 ym and not more than 15 pm, respectively. The
optimal composition of suppositories was developed by the method of 2-factor experiments. The conditions for the «Dissolution»
test were determined: the volume of the medium (720 ml), the dissolution temperature (37.0 £ 0.5) °C, the time taken for sampling
(15, 30, 45, 60, 90 min), the dissolution medium — buffered solution with a pH of 7.4. The calculated similarity factor f, was 67,
which indicates the similarity of the release profiles and the equivalence of the researched drug.

Conclusions. The pharmaco-technological properties of sodium diclofenac and the solid fat auxiliary substance were studied. A
method for the release of sodium diclofenac with the use of a device with a flow-through cell in accordance with the requirements
of the SPhU is developed. The level of release of sodium diclofenac in the dissolution medium from rectal suppositories was
determined by the experimental method, as the first step in the bioavailability determination. The equivalence of the tested
samples of suppositories with the reference listed drug with the help of the method in vitro was established.

Po3pobAeHHA CKAaAy Ta AOCAIAKEHHA €KBIBAAEHTHOCTI Cyno3UTopiiB
i3 AMKANOEHAKOM HATPit0 METOAOM in vitro 3 BAKOPUCTAHHAM TecTy «PO3UMHEHHSA»
AAAl TBEPAMX AiNOQIAbHUX A0O30BaHUX PpOpM

0. 0. Canin, 0. M. Bayaa, A. . XaputoHeHKo, A. A. dykaeBa, A. C. Kupuatok

MeTa po6oTu — po3pobneHHs cknagy Ta 4OoCMimKEHHS eKBiBaNEHTHOCTi Cyno3nTOpIiB i3 ANknodeHakom HaTpito MeTogoMm in vitro
Ha npunagi 3 MPOTO4HOK KOMIPKOIO 3rifHO 3 Cy4acHumu Bumoramu Y.

Marepianu Ta metogu. Po3pobneHHs cknagy cynosvTopiiB 3aiNCHUMM 3 3aCTOCYBaHHAM CybCTaHLi AMknodeHaky HaTpito Ta
[0MNOMDKHOT PEHOBUHI TBEPANIA XUP Pi3HNX MapPOK. [OCHIMKEHHS BUBINIbHEHHS! [il040T PEHOBWHM in Vitro NOPIBHAHO 3 pethepeHTHUM
npenapaTtom BUKOHaMM Ha npunagi 3 NpOTO4YHOK KOMIPKOHO BiMOBIAHO A0 cy4acHux Bumor AdY 2.9.42.

PesynitaTu. [NpoBenu SochimKeHHs Gi3uko-XiMIYHUX XapaKkTeEPUCTUK CyBCTaHLT AnKnodeHaky HaTpito (MIKPOHI3aLlisi, POYMHHICTb)
Ta OCHOBW HOCISi TBEPANI XWP, LLIO BNAMBAIOTL HA BUBINbHEHHS [it040T PEYOBUHY 3 NiKapCbKoi (hopMut. [oKasHUK «po3Mip YacToK»
[Ns ABOX 3paskiB Aito4oi pevoBuHm ctaHoBuB Big 100 o 400 MkM i He GinbLue Hix 15 MkM BignosigHo. MeTogom ABoGhakToOpHOro
€eKCreprMeHTy po3pobneHo ONTUMarnbHUIA CKnag cynosnTopiis. BusHaumnm ymosm TecTy «Po3unHeHHs»: 06'em cepenosuua (720
mn), Temneparypa posqnHenHs (37,0 £ 0,5) °C, yac Bigbopy npob (15, 30, 45, 60, 90 xB), cepenoBuLLE PO34MHEHHS — BydepHMit
podnH i3 pH 7,4. PospaxosaHuii koedilieHT NogiGHOCTi f, cTaHoBMB 67, WO 3acBiA4ye NOAIBHICTL NPOdinie BUBINbHEHHA Ta
€eKBiBaneHTHOCTi AOCAIAHOrO npenapary.

BucHoBku. [Jocnignnu dapmako-TexHOmNorivHi BNacTMBOCTI AWKNogeHaKy HaTpito Ta JOMOMIKHOI PEYOBUHU TBEPAWIA XUP.
Po3pobneHo MeToauKy BMBINbHEHHS AMKNOMEHaKy HaTpito 3 BAKOPUCTAHHAM npunazgy 3 pOTO4YHOK KOMIPKOHO BigMOBIAHO A0
Bumor [1OY. EkcnepyMeHTanbH1M LUMSXOM BCTaHOBUNM CTYMiHb BUBINBbHEHHS AVKIIOdEeHaKy HaTpito B CEpeaoBULLi PO3YMHEH-
Hs1 3 CYMo3uUTOPIiB peKTasbHUX SK NEPLUMIA eTan BU3Ha4YeHHs! 6iogoCTynHoCTi. BCTaHOBWM eKBIBANEHTHICTb AOCHIAKYBaHUX
3paskiB Cyrno3nTopiiB i3 pedhepeHTHUM NpenapaTom METOAOM in Vitro.

Pa3pa601'Ka cocTaBa U UCCAepOBaHUA 3KBUBAA€HTHOCTU CYyNNO3UTOPUEB

C AMKAOd)eHaKOM HaTpua MeToA0M in vitro c uicnonb3oBaHveMm TecTa «PaCTBOpeHMe»
ANA TBEPADIX AMnOd)MI\bH bIX AO3UPOBAHHbIX ¢0pM

E. A. Canui, 0. . Bayaa, A. U. XaputoHeHko, A. A. dykaeBa, A. C. Kupuatok

Llenb pa6otbl — paspaboTka cocTaBa U UCCNENOBaHUS 3KBUBANEHTHOCTH CynMO3UTOPUEB C AWNKMNO(EHAKOM HATPUsS METOLOM
in vitro Ha npubope ¢ NPOTOYHOM KIOBETOI B COOTBETCTBUM C COBPEMEHHBIMW TpeboBaHusMU [OY.

Matepuansi u meToabl. Pa3paboTky coctaBa CynnoavTopueB MPOBOAMIM C UCNONb30BaH1eM cyGeTaHLMM AVKnodeHaka HaTpus
11 BCIOMOraTerbHOro BeLecTBa TBepAbIi XMP pasnnyHbIX Mapok. MccnenoBaHis BbICBOGOXAEHUS Ae/CTBYIOLLENO BELLECTBA
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in vitro B cpaBHeHUN ¢ pedpepeHTHLIM NpenapaTom MPOBOANAN Ha NPUBOPE C MPOTOYHON KIOBETOM B COOTBETCTBUE C MOHOIpa-
Guen Moy 2.9.42.

Pesynirarthl. [poBeaeHsbl UCCNE0BaHUS (hU3NUKO-XUMUYECKUX XapaKTEPUCTUK CYBCTaHLMKM AMKnodeHak HaTpust (MUKPOHM3a-
LMsI, pacTBOPUMOCTb) M OCHOBbI HOCUTENS TBEPAbIA XUP, KOTOpble BIMSIKOT Ha BbICBOOOXAEHME AECTBYIOLLErO BELLecTsa 13
nekapcTBeHHOM hopMbl. Mokasatenb «pa3mep YacTvuy Ans AByx 00pasLoB AercTBytowero BellecTsa coctasun or 100 go
400 mMkm 1 He Bonee yem 15 MKM COOTBETCTBEHHO. MeTogoM 2-(hakTOpHOrO 3KCnepUMeHTa paspaboTtaH OnTUManbHbI CocTaB
cynnoautopues. OnpegeneHsl ycrnoBys NpoBeaeHUs TecTa «PacTBopeHne»: 0bbeM cpebl (720 Mn), TemnepaTypa pacTBOpeHust
(37,0 £ 0,5) °C, Bpemsi ot6op npob (15, 30, 45, 60, 90 MuH.), cpeda pacTBopeHust — BycepHbI pacTeop ¢ pH 7,4. PaccuutaH-
HbIl KoathchnLmeHT nonobus f,coctasun 67, 4T CBUAETENBCTBYET O NOA06UM MPOCIIEN BLICBODOXIEHNS 11 3KBUBANEHTHOCTY
1ccneayemoro npenapara.

BbiBoabl. ViccnenoBaHbl hapMako-TEXHONOrMYEeCKVe CBOMCTBA ANKNOMEHaka HaTpus 1 BCNOMOraTenbHOro BeLLeCTBa TBep-
abl xump. PazpaboTtaHa MeToamka BbIcBOOOXAEHUS AMKodeHaka HaTpys C UCMonb3oBaHeM nprubopa ¢ NPOTOYHOM KIOBETOM
B COOTBETCTBUM C TpeboBaHusMmM [DY. SkcneprMeHTanbHbIM NyTeM YCTaHOBMIEHA CTeNeHb BbICBODOXAEHNS AnKnodeHaka
HaTpUs B Cpeae pacTBOPEHUS 13 CYMMO3UTOPUEB PeKTarbHbIX Kak NepBbIN aTan onpeaeneHns buogocTynHocT. YeTaHoBneHa

3KBMBANEHTHOCTb UCCresyeMblx 06pasLoB Cynno3UTOpUEB C PeEPEHTHBLIM NpenapaTtomM MeTofoM in Vitro.

Itis known that in clinical practice, diclofenac has been used
since 1971, and nowadays it is recognized as the gold stan-
dard in rheumatology [1]. Many researchers and pharma-
ceutical companies improve dosage forms with diclofenac
sodium to improve the quality and compliance with modern
requirements for equivalence and to reduce the effects of
adverse reactions on the human body.

The advantage of the rectal formulation is in the fact that
their application can achieve the required pharmacological
effect at the shortest possible intervals. The range of drugs
containing diclofenac sodium in the form of rectal suppos-
itories is presented on the Ukrainian market as well as by
domestic producers and by foreign firms’ drugs. Among
domestic manufacturers, the production of suppositories
under the trade name Diclofenac is carried out by the follo-
wing companies: PJSC “Monfarm”, Monastyryshche (0.05
g rectal suppositories), LLC “Pharmex Group”, Boryspil
(100 mg rectal suppositories), PJSC “Lekhim-Kharkiv” (rec-
tal suppositories of 0.1 g). The leading foreign companies
that have registered rectal sodium diclofenac supposito-
ries in Ukraine are: “Novartis Pharma Stein” AG, France
(Voltaren®25 mg, 50 mg, 100 mg) and “Berlin-Chemie” AG
(Dicloberl 50 mg, 100 mg) [2].

But today approaches, that research the generic medicinal
products by in vifro method with the use of the dissolution test
and which are used to simulate the profile of active substance
release in the body when using suppositories and to prove their
equivalence with the reference listed drug are stillimperfect. At
the stage of the development of the optimal composition of sup-
positories, modern researchers apply individual approaches to
the dissolution test and the establishment of a profile for the re-
lease of active substances. The method of equilibrium dialysis
by Kruvchinsky, where the release of the active substance
occurs through a cellophane semipermeable membrane-film
at a temperature of 37.0 + 0.5 °C is widely used [3-5]. Also,
the dissolution estimation, as the first stage of bioavailability,
is carried out using a device with a basket (USP Apparatus
1), where suppositories are dissolved in a volume of 900 ml
phosphate buffer at pH 7.4 [6,7]. The literature describes
suppository studies where the release of the active ingredi-
ent profile was performed using a paddle-plate device (USP
Apparatus 2) with a mixing mode of 50 rpm [8].

According to the modern requirements, the choice of
conditions and the realization of the dissolution test for solid
dosage forms in the form of suppositories is regulated by
the pharmacological and technological checkouts 2.9.42.

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

Dissolution test for solid lipophilic dosage forms of the State
Pharmacopoeia of Ukraine (SPhU), which provides the use
of a device with a flow-through cell [9].

Thus, the development and improvement of the com-
position of the drug based on diclofenac sodium in the form
of suppositories, the introduction of a method for determin-
ing the kinetics of the release of active substances from
suppositories into the buffered medium, conducting com-
parative studies of the dissolution profiles of the reference
listed drug and the samples of the generic drug samples
under current requirements remains an actual direction of
pharmaceutical science.

The aim

The aim of the study — the development of the composi-
tion and research the equivalence of suppositories with
diclofenac sodium by in vitro method on a device with a
flow-through cell in accordance with the current require-
ments of the SPhU [9].

Materials and methods

The development of the suppository composition was car-
ried out using the active pharmaceutical ingredient (API) of
diclofenac sodium produced by “Amoli Organics Ltd.”, India.
According to its physical and chemical characteristics, API
is a white or almost white, yellowish powder, a little hygro-
scopic, slightly soluble in water, freely soluble in methanol,
soluble in 96 % ethanol.

In developing the composition of the dosage form used
excipients, which are related to the solid fats of different
lines and certain physical and chemical characteristics.
While conducting research, solid fat was chosen which
is a mixture of C12—C18 triglycerides and provides better
bioavailability, especially for low-solubile substances such
as diclofenac sodium. This base is sufficiently investigated
and recommended for the development of suppositories,
and does not require the addition of excipients (thickeners,
surfactants, structurifiers, etc.) [10].

A brand-name drug, Voltaren® 100 mg, “Novartis
Pharma Stein“ AG, France, was chosen as the reference
listed drug during the peiod of the research, with which
comparative studies of the equivalence of the tested sam-
ples of suppositories with diclofenac sodium at 100 mg
were carried out.
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Fig. 1. Particle size distribution of diclofenac sodium produced by “Amoli Organics Ltd.”, India.
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The size of the particles in the APl was controlled by
laser light diffraction in accordance with the requirements
of Article 2.9.31. Determination of Particle Size by Laser
Diffraction Method, SPhU using the laser Malvern Master-
sizer 2000E particle analyzer [9]. Laser diffraction particle
size method was used for the measurements of particles
size with Malvern laser diffraction analyzer Mastersizer 2000
(Malvern Instruments Ltd., United Kingdom) equipped with

a dry sample-dispersion unit [9].

Compressed air entered the dry sample-dispersion unit
at pressure of 2.5-3.5 atm. After the analysis stage with a
laser diffraction sensor, the sample was then removed via
a vacuum system. 5-10 g of sodium diclofenac substance
was placed in the container of dispersion module for sam-
ples and the following parameters were included: sample
feed rate — 80 g/min, compressed air pressure — 2.0—
2.4 atm. Three parallel measurements were performed.
The results of particle size distribution were obtained as a

volume distribution curve.

The suppositories were prepared by casting method,
sodium diclofenac was injected into the base by the type
of suspension, homogenized and slopped into a preformed

polymer strip.

The development of a method for releasing the active
ingredient and determining the kinetics of release was
developed in accordance with the requirements of Article
2.9.42. of the SPhU using the device recommended for
the determination of the Dissolution test for solid lipophilic
drug dosage forms — a device with a SOTAX CE 7 flow-

through cell, Switzerland [9].

Comparative researches of the equivalence of
the reference lisred drug of Voltaren® 100 mg and the in-
vestigated samples of the drug were conducted by in vitro
method using the Dissolution test. The amount of sodium
diclofenac released into the buffer solution was carried
out by the method of absorption spectrophotometry in
the ultraviolet region at a maximum wavelength of 282 nm
in accordance with the requirements of the SPhU [9].
The compensation solution was prepared by dissolving
the standard sample of sodium diclofenac in the appro-

priate dissolving medium.

The results of the researchers were expressed as a
percentage of the declared content of sodium diclofenac

in the unit of the medicinal product.

The similarity factor (f,) of dissolution kinetics of re-
search objects was calculated mathematically for demon-
stration and discussion of similarity profiles of medicinal
products [11].

Discussion

While the developing of the composition of the drug, it was
considered that the active ingredient, diclofenac sodium,
belongs to the 2nd class according to the Biopharmaceuti-
cal Classification System and has the next properties: low
solubility and high permeability [12]. Sodium diclofenac is
also not soluble in a suppository basis made from solid
fat, so the size of the active ingredient particles has a
significant effect on its release and solubility in the buffer
medium. For the studied suppositories, 2 samples of API
with known particle size, established by the manufacturer,
were selected: an average fraction of 100-400 um in size
and micronized powder with a particle size of not more than
15 um. As a result of the control of micronized substance
on alaser analyzer in mode of block for small probes, air as
a dispersion medium, the following results are presented,
shown in Fig. 1.

It has been established that the fractional composition
of micronized sodium diclofenac contains particles in
the size from 0.269 to 11.601 pym, and is appropriate to
the declared requirements — 100 % of the particles does
not exceed 15 um.

While selecting the type of the basis for developed
suppositories, researches of three types of solid fat: Suppo-
cire AIM, Suppocire AS2X and Suppocire AR, produced by
“Gattefosse”, France were carried out. According to the han-
douts, the represented marks are a mixture of triglycerides
C12-C18, which differ in terms of decomposition, time of
complete deformation and melting point, but the properties
correspond to solid fat rectal suppositories Voltaren®.

Selecting of the composition was carried out with the help
of the 2-factor experiment in accordance with Table 1 [13].

The received suppositories were evaluated by
the “Disintegration” and “Time of complete deformation”
of lipophilic suppositories. The analysis of the effect of
the “particle size” factor has established that a, (no more
than 15 pym)> a,(100-400 pm), because the use of a
non-micronized substance greatly increases the hardness
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Table 1. Planning matrix and results of researches of disintegration ((min), n = 3) and time of complete deformation ((min), n = 3) for suppositories
with diclofenac sodium

a, Disintegration 141 Disintegration 15.5 Disintegration 135
13.7 14.7 133
145 149 12.8
423 451 39.6
Time of complete deformation 15.0 Time of complete deformation 17.7 Time of complete deformation 131
14.7 16.6 12.6
156 17.0 133
453 51.3 39.0
a, Disintegration 12.0 Disintegration 13.1 Disintegration 10.8
1.7 135 10.6
123 136 n3
36.0 40.2 32.7
Time of complete deformation 144 Time of complete deformation 15.1 Time of complete deformation 12 .2
14.2 14.6 12.9
137 153 124
423 45.0 375
Comparative drug Voltaren® Disintegration 12.1 Time of complete deformation 14.2
1.8 13.8
121 143
36.0 423

Designations of researched factors:
A: the size of the particles of substance diclofenac sodium: a,: 100-400 um; a,: no more than 15 pm. B: solid fat, grade: b,: Suppocire AIM; b,: Suppocire AS2X; b3: Suppocire AP.

Table 2. The level of release (%) of sodium diclofenac in a pH of 7.4 dissolution medium for the researched drug and reference drug

_
omin 55 min _J30min 5 min _JabmnJo0min _i0min | t5min _50min _J5minJsomin _Jstmn

1 9.72 13.30 21.77 28.65 35.68 37.09 7.80 12.63 23.94 35.46 42.49 43.75
2 9.66 12.94 22.24 27.98 33.44 3453 7.80 12.34 24.68 34.12 39.57 40.76
3 1.97 13.95 23.69 30.49 37.84 39.31 7.73 13.22 25.83 36.54 43.89 45.10
4 9.78 12.30 21.52 28.88 34.51 35.63 7.7 12.26 23.67 35.16 40.79 42.02
5 10.58 13.38 22.59 29.48 36.51 37.92 7.74 12.38 23.79 35.76 42.79 44.00
6 9.95 13.50 22.32 29.30 35.38 36.60 7.73 12.95 25.04 33.96 40.04 41.24
7 10.41 13.74 23.56 29.37 34.88 35.99 8.80 13.62 25.56 36.17 41.69 42.94
8 11.99 14.82 23.38 30.78 36.40 37.52 8.79 13.37 25.76 36.38 41.99 4321
9 10.33 12.33 2112 28.34 35.57 37.01 7.69 12.20 24.26 33.57 40.80 41.99
10 9.74 13.10 22.64 30.05 35.98 37.16 8.37 13.11 25.35 36.00 41.93 43.00
1" 11.93 13.93 23.25 30.46 36.11 37.24 8.16 13.42 25.65 36.31 41.96 43.04
12 10.50 13.77 23.04 28.82 34.41 35.53 7.90 12.92 24.71 35.09 40.68 4191
Average 10.55 13.42 22.59 29.38 35.56 36.79 8.02 12.87 24.85 35.38 41.55 4275
RSD% 8.65 5.06 3.52 2.94 311 3.27 4.96 3.69 3.06 2.75 2.82 2.74

of the suppository in relation to the experimental sup-
positories with the micronized substance and in relation
to the comparison drug. The processing of the results of
the influence of the factor B allows to set the following
sequence: b, (Suppocire AIM) > b, (Suppocire AP) > b,
(Suppocire AS2X). Thus, the composition a,b, for the next
stage of research was selected.

The development of a method for the release of
sodium diclofenac in the buffer medium, the quantitative
determination of the API, the design of the research,
the conditions and parameters were established in accor-
dance with the guidelines of the current legislation [11].
As clear recommendations for the media of dissolution

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

are not presented in leading pharmacopoeia, SPhU and
manuals, the choice of dissolution media was carried out
on the basis of literature studies [14—16]. An optimal buffer
solution with a pH of 7.4, which corresponds to the value
of the drug use medium, was chosen. The dissolution test
was carried out in 3 replicates in a dissolution medium
with a pH of 7.4.

The conditions of the dissolution test were determined:
volume of medium (720 ml), dissolution temperature
(37.0 £ 0.5) °C, sampling time (15, 30, 45, 60, 90 min),
the flow rate of the buffer medium is 480 mi/h. These
parameters are included in the “For suppositories” device
program. Also, the automatic sampling (in time, volume)
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Fig. 2.Release kinetics of Diclofenac sodium suppositories, 100 mg, medium pH 7.4.
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is set, the filtration mode of the selected samples through
the membrane filter (fiberglass, area 25 mm@) is additio-
nally set. In a flow-through cell for research one suppository
containing diclofenac sodium was placed.

The results of comparative studies of diclofenac sodium
release confirmed the theoretical position of the particle size
influence on the speed and completeness of API release
from suppository and the impact of basis-excipient on
the time of softening of drug (Table 2).

The level of release of sodium diclofenacin a pH of 7.4
dissolution medium for the researched drug and reference
drug shows the level of release of diclofenac sodium in
the dissolution medium with pH 7.4 for 12 suppositories of
investigational product and 12 suppositories of reference
medicinal drug. The graph of the dependance of release
level of diclofenac sodium from time for researched
drug and reference drug dissolution are presented
in Fig. 2.

With the help of the formula [11] the similarity factor f,
was calculated, which was 67, and is in accordance with
the specified criteria such as an £, value between 50 and
100 suggests that the dissolution profiles of reference drug
and the researched samples are similar [11].

Thus, as a result of the research, a drug based on di-
clofenac sodium was developed in the form of suppositories,
the equivalence of which with the reference drug was proved
by the in vitro method using the dissolution test according
to the requirements of the SPhU.

Conclusions

1. The biopharmaceutical properties of sodium di-
clofenac API and the excipient solid fats are investigated,
which have a significant effect on the release of sodium
diclofenac from the medicinal form.

2. Based on the conducted research of two factor ex-
periment, optimal composition of rectal suppositories with
diclofenac sodium was developed, which is similar to the ref-
erence drug by qualitative and quantitative composition and
pharmaco-technological characteristics of disintegration and
time of complete deformation.

3. The method of the release and determination of
kinetics of dissolution of sodium diclofenac using a device
with a flow-through cell was developed in accordance with
the pharmaco-technological test 2.9.42. “Dissolution test’
for solid lipophilic dosage forms” SPhU [9].

4. The level of release of sodium diclofenac in the dis-
solution medium from rectal suppositories was determined
by the experimental method, as the first step in the deter-
mination of bioavailability.

5. The equivalence of the tested samples of supposi-
tories based on diclofenac sodium with the reference drug
by in vitro method with the use of the dissolution test on a
device with a flow-through cell was established.
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B ornsai onncaHo cyvacHe 6aveHHs ocobnnBocTel enekTpokapaiorpamu ocib, siki 3anmatoTbest cnoptom. OBroBoprETHCS
nouinbHicTb EKM™-pocnimxeHb y cnoptcmeHiB. HaBogaTbea pekoMeHaaLii Woao po3WwmnpeHHs cnektpa amiH EKT, wo Hanexatb
[0 ocobnvBocTel, y cnopTcMeHiB. MNocnigosHo po3rnsiHyTi 3MiHW EKT, ki YacTo BUSIBNSOTL Y CNOPTCMEHIB: CHycoBa Gpa-
Avkapgis Ta AB-6nokagu | ctynensi. B ornsigi HaBedeHi BnacHi pesynsratv gocnimxeHs EKIT y cnopTcmeHiB okpemmx Bugis
CMOPTY, LLO PO3Pi3HAKTLCA 3a CTATTHO Ta CMOPTUBHO KBanidikaLlieto.

0co06eHHOCTH 3NEKTPOKAPAUOTPAMMbl AML, 3aHUMAIOLLUXCA CMIOPTOM.
CoobwweHue | (0630p AuTepaTypbi)

E. A-Muxantok, B. B. Cuonran

B cTaTbe npeacTaBneHo CoBpeMeHHOE BUAEHE 0COBEHHOCTEN areKTpoKapaMorpamMMbl L, 3aHMMatoLmxcs crnoptom. O6-
cyxpaetcs uenecoobpasHoctb AKIM-nccnegosaHuin y cnoptcMeHoB. MNprBoasTCS pekoMeHZaLmMm No paclUMPEHMIO crekTpa
n3meHeHnn EKT, oTHocALLMXCS K 0COBEHHOCTSAM, Y COpTCMEHOB. [ocnenoBaTenbHO pacCMOTPEHbI HacTo BCTpeYatLLmecs
nameHeHus K cnopTcMeHoB: cuHycoBas bpagukapous n AB-6nokaga | ctenenn. B 063ope npenctaBneHsl cobcTBEH-
Hble pe3ynbraTbl uccnegoBaHuin K y CNOPTCMEHOB OTAENbHbLIX BUAOB CrOPTa, PasninyatoLLMXcs Mo nomny 1 CropTUBHON
KBanudukaumm.

Electrocardiographic features in people involved in sports.
Report | (a literature review)

Ye. L. Mykhaliuk, V. V. Syvolap

The article presents a modern vision of the electrocardiographic features in people involved in sports. The feasibility of ECG
study in athletes is discussed. Recommendations for expanding the range of ECG changes related to athletes’ features are
provided. Frequently encountered ECG changes in athletes, namely sinus bradycardia and first-degree atrioventricular block,
are successively considered. The review presents our own results of ECG studies in athletes in certain sports of different

gender and sports qualification.

CyuyacHuii cnopr, i3 1ioro 6araTopazoB1Mm TpeHyBarnbHUMM
HaBaHTaXXEHHAMM B TVXKHEBOMY LIVIKITi TDEHYBambHOrO Mpo-
Liecy, a Takox 36irnbLLEHHSIM KINbKOCTi 3MararnbHIUX JHiB, CTa-
BWTb BUCOKi BUMOTY 4O (PYHKLIOHANBHIUX CUCTEM OpraHiamy
cnoptcmeHa. daxiBLj 3i CNIOPTUBHOT MEAVLIMHI JOBENM, LLIO
CepLeBO-CyaNHHa cucTeMa NimMiTye po3BUTOK MPUCTOCY-
BamnbHVX peakLiii opraHiamy, BoHa HaibinbLue pearye Ha
3MiHM 5K 30BHILLHBOTrO, TaK i BHYTPILUHBOMO CepenoBuLLa,
Bif ii CTaHy 3anexuTb NpaLe3gaTHiCTb M'30BOi CUCTEMM.

[laHi BITYM3HSAHOI Ta 3aKOPAOHHOI HAYKOBOI CNOPTYUB-
HO-MeaunyHoI nitepatypu ceigyath: EKM-CKpUHIHT — HeBip-
JinbHa YacTuHa NornMmMbneHoro MeaUYHOro OOCTEXEHHS
CMOPTCMEHIB. Lieit CKPUHIHT Aae 3Mory BUSIBUTW MOLLMpe-
Hictb EKI-3miH cepeq cnopTcMeHiB yHacnigok nepesa-
KaHHS BaryCHUX YNHHWIKIB, LLO hOPMYHOTLCA Nif BNAIMBOM
GaraTopiyHux isnyHNX HaBaHTaXxeHb, 0COBNMBO aepOBHOT
CMPSIMOBAHOCTI, @ TaKOX HeafeKkBaTHUX 3a 0bcarom Ta
iHTEHCVBHICTIO TPEHYBANbHUX | 3MaranbH1X HaBaHTaxeHb,
sIKi NPU3BOAATL O PO3BUTKY NEPennaTornoriYHnX i naTono-
MYHMX CTaHIB y CMOPTCMEHIB.

EKI-pocnimxeHHs fatoTb 3MOry OUIHWUTU He TinbKu
(pyHKLOHamNbHWA CTaH CepLs, ane i CBoeYacHo BkasaTty
Ha HasiBHICTb Y HbOMY MOPOIONYHNX 3MiH Y 3aranbHoMy
KOMMAEKCi MikapCbKnX AOCMimKeHb, a TAKOX paHO po3nis-

HaTV NepeanaTornoriyHi Ta NaTonoriyHi 3MiHM B cepui. Y
CMOPTCMEHIB BOHO TaKOX @€ MOXIMBICTb MOBHILLE 1 TOY-
Hille BM3HaYaTy CTaH 3arasbHoi Ta creLianbHol TpeHoBa-
HOCTI OpraHiamy, BUSIBNSATY O3HaKM I0ro NepeTpeHoBaHoCTi,
nepeHanpyKeHHS, 3AiICHIOBATM OL|HIOBAHHS 3aCTOCOBaHNX
3aco0iB (i3n4HOI MiAroToBKM.

B ocHosi 3miH Ha EKT" y cnopTcmeHa e Taki cisionorivti
MEXaHi3mu:

1. Pisko BupaxeHe npeBantoBaHHs (yHKLii napacum-
MaTU4HOI HEPBOBOI CUCTEMM.

2. MopdororiyHe pemogentoBaHHs Miokapga [1,22].

3. EnekTpodpisionoriyHe pemMoaentoBaHHs Miokapaa €
YaCTMHOK (i3i0NOriYHOrO CNOPTUBHOIO CEPLS i, SIK MpaBu-
110, HE MaE BigHOLLEHHS [0 NaTONOrvYHOM enekTpodisiono-
riYHOr0 PEMOAENIOBaHHS, LLIO NpUTamMaHHe 3aXBOPHOBAHHSM
miokappa [6].

Bigomo, Lo y npoueci CnopTUBHUX TpeHyBaHb Bid-
ByBaloTbCA BUPAXEHI 3pYLUEHHS (DYHKLIOHANBHOrO Ta
MOPCONONYHOrO CTaHy cepus. Tak, y 3maranbHoMy nepiogi
y CropTcMeHa, sikuii nepebyBae B XOPOLLIN «CNOPTUBHIN
chopmi» Ha enekTpokapgiorpami BU3Ha4aloTb Taki 3MiHK,
K CuHycoBa bpaaukapgis, Hu3bki 3y6ui P, Bucoki 3youi T,
3MilLleHHs cermeHTa ST BuLLE 3a i30MiHit0, BUCOKUIA BOMb-
Tax 3ybuis komnnekcy QRS, cuHycosa aputmis. Lli 3miHm,
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BKa3ylouM Ha BUCOKY (DYHKLiOHanbHYy 34aTHICTb cepus,
6inbLU BUpaXeHi B TUX CMIOPTCMEHIB, SIKi MaloTb XOpOLLY
3aranbHoMi3nyHy NiAroToBKy i B TpeHyBaHHi Garato yBaru
MPVAINSTb PO3BUTKY AKOCTI BUTPUBANOCTI. Y HU3Li Bu-
nagKiB BOHM Pi3Ko BUPaXKEHi Ta BUXOASATb 3a pedhepeHTHi
MexXi po3pobrneHnx, BpaxoByoum cneundiky HopMaTuBsiB
enekTpokapaiorpaiyHMX NOKas3HUKIB A8 CMOPTCMEHIB.
lNpaBunbHE OLHIOBaHHS 3MiH, WO BigoMi B haxoBin ni-
Tepartypi mig Hassow «ocobnmeocTi EKI cnopTcmeHiBy,
BUKIMKAE NEBHi TPYAHOLLI, OCKINbKW KMiHiYHEe 3HAYeHHS
X AOCi BUBYEHO HEOOCTaTHBO. IHOAI nig 0cobnMBOCTSMM
EKI™ cnopTcMeHiB MOXYTb MpUXOBYBATUCS SIK BapiaHTu
HOPMU (PYHKLiOHaNLHOro Ta MOpPdONOriYHOro CTaHy
cepLs CnopTcMeHa, TaK i NepeanaTtonorivHi v NaTonoriyHi
3MiHM B HbOMY. Y 3B’SI3KY 3 LIUM Y KOXHOMY KOHKPETHOMY
BUNaAKy, NEPLL HiXX HA3MBATM Ty v iHLy ocobnmeicTb EKI
CriopTCMeHa BapiaHTOM HOpMU, MOTPIGHO JOBECTM, LU0 BOHA
He € natonorieto. TinbK1 TakuiA Nigxig nig Yac KniHiyHoro
ouiHoBaHHs ocobnusocTel EKI™ gacTb 3Mory yHUKHYTH
NOMWITOK, SIKi MOXYTb 3aBAaTU CEPNO3HOI LLKOAM 300POB’t0
cnopTcmMeHis [20].

HesBaxatoun Ha Te, Wwo EKT, 3a gaHummn GaratoueH-
TPOBUX AOCTIDMKEHD, MAE OOMEKEHHS YEPES HN3bKY YYTNN-
BiCTb (21-58 %) i cneumdiyHicTb (4576 %) y piarHocTuui
rinepTpodii Miokapaa, BoHa BUriaHO BigpisHseTbes 100 %
CneundIYHICTIO Ta YyTAMBICTIO Y BUSBMEHHI NOPYLIEHb
pUTMY CepLisi, NPOBIAHOCTI.

Metopa EKT, Bigbusatoumn cyTHiCTb GioenekTpudHmnx
NpoLECiB Y Miokapgi, XapakTepuaye BiOXWUIEHHS Big CTaHy
HOPMW, BUSIBMNSAKOUM JTOKaMNbHICTb i Cnelmdiky natoreHeTny-
HWX 3MiH, Ja€ 3MOTy OL|iHIOBaTH (hyHKL{OHamNbHY FOTOBHICTb
K CepLeBO-CyaNHHOI CUCTEMM, TaK | OpraHiamy 3aranom,
He BOAKYMCh [0 CKMaaHuX i JOPOrMX METOLIB anapaTHOro
KOHTpOnto [15].

FAKWO Ha novaTtky po3BUTKY CMOPTUBHOI MEAULIMHM
AOCnigHUKIB (CNOPTMBHUX Mikapis, negaroris, disionoris
Ta iH.) BnawToByBanu gaHi EKI y cnoptcmeHiB «B3arani,
TOBTO He BpaxoByK4M BIZ CNIOPTY, Nepiof TPEHYBanbHOM
npoLecy, kBanidikaLito, CTaTb, BiK TOLLO, TO HWHI BUHWKaE
notpeba OTpUMaHHs Ta aHanidy Takoi iHdopmauii, Bpaxo-
BYtouM Ui cpaktopm [11].

Kaptuna EKT y cnoptcmeHis BapiabenbHa 1 BigpiaHs-
eTbes Big EKI™ ocib, siki He 3aiiMatoTbCsl COPTOM, HACTiNb-
Ki, L0 aMepuKaHCbka acolialis kapgionoris, 3a AaHUMU
B. J. Maron [27], He pekomeHaye npoBoguTu EKT cnoprc-
MeHaM, BKa3ytoum Ha Ti HU3bKY Yy TRMBICTb | CNELIYHICT,
«sika NPU3BOAUTL [0 OTPUMAHHS BEMWKOI KiNbKOCTi XNOHO-
MO3UTVBHYIX PE3YTLTaTiB, @ TAKOX CyTTEBO 36iMbLLyE KiHLIEBY
BapTICTb BUSBEHHS MOTEHLIHO XUTTEBO3ArPO3NMUBIX
3aXBOPIOBAHbY.

lpyna icnaHcbkux BYEHUX [26], MiKPECMonuMn Bax-
TMBICTb | HeoOXigHicTb 12-kaHanbHoi EKI, BBaxae, L0
BapTiCTb pyTUHHOrO 06CcTexeHHst EKI He noBuHHa OyTu
NEPELLKOAOK ANS 3AINCHEHHS NONepeaHbOro CKPUHIHIY
CMOPTCMEHIB i € OAATKOBOIO rapaHTIeld XOPOLLOro CTaHy
CMOPTCMEHA, @ B HU3Li BUNaAKIB — BPSATOBAHOTO XMUTTS.

Y 2010 p. 6ynu BuzaHi pekomeHaauii [23], wo poarns-
[atoTb PI3HULIO M CDi3ioNOriYHMMM Ta MOTEHLLIAHO 3M0sIKiC-
HuMKM 3miHamu Ha EKT™ cnoptemeHa, B sikux EKI-cheHomern
MoAINuAn Ha fBi rpynu:

1) Ti, LLIO NOB'AA3aHi 3i CNOPTOM | TPANNSAOTLCS YaCTo;

2) AKi He NoB’A3aHi 3i CNOPTOM i BUSIBNSIOTLCS PiAKO.
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Ockinbku ornsg npucssHennii BudeHHto EKTy cnopre-
MEHiB, Hac Ginblue LikaBunm eHoMeHy NnepLuoi rpynu:
CWHycoBa bpaavkapgisi, CUHAPOM paHHLOI penonsipusadii
wnyHoukiB (CPPLU), HemoBHa 6nokaaa npasoi Hixku nyy-
ka ica (HBIMHMI), AB-6nokaga | cTyneHs Ta i3onboBaHi
BOIbTaXHi KpuTepii rinepTpodii Miokapaa NiBoro LWIyHo4Ka.

Ornsap HaykoBUX JOCHiMKeHb OO 3'ACyBaHHs Aia-
THOCTWUYHOT TOYHOCTI enekTpokapAiorpadidHuX KpuTepiie
ANS BUKMIOYeHHS rinepTpodii niBoro wnyHouka (ML)
nokasas, o Bci iHaekcu: Cokonosa—JlatoHa (Sokolow—
Lyon), BonbraxHuit ingekc KopHenna (Cornell), 3i 36epe-
XEHHSIM HOpManbHOI eNeKTPUYHOI OCi CepLIs, LUMYHOYKOBOI
Ta nepencepaHoi eNeKTPUYHOI akTUBHOCTI, 6€3 3MiLLEHHS
cermenTa ST i 3MiH 3y6uiB T y NiBUX rPyAHUX BiABEAEHHSIX,
nokasHuk KopHenna, ingexc My6Hepa (Gubner), wkanu
Powminta—-Ectec (Romhilt-Estes) — npogemoHcTpysanu
HU3bKY YYTIMBICTb | BUCOKY CMEeLM(IYHICTb ANA BU3HA-
YyeHHs [TILL.

Lli kpuTepii He 3acTOCOBYIOTb Y ANTAYOMY BiLli, | BOHU
Malbke HIKonm He CBigyaTh Npo AificHO HasiBHY rinepTpodito
miokapaa y cropTcMeHa. Tak, BUBYMBLLM €NEKTPOKapaio-
rpacpito 1005 cnopTcmeniB Bucokoro knacy, A. Pellicia et
al. [28] BusBunn BonkTaxHi kputepii rineptpodii B 60 %
00CTeXeHNX, OaHaK Haaani XOAeH i3 BUnaaKiB He nigTeep-
JVBCS JaHUMK YIETPa3ByKOBOTO 06CTEXEHHS. Takoi LymKu
potpumytotees i D. Pewsner et al. [29], gki fogatoTs, Wwo
X MOXHa BUKOPUCTOBYBATU SIK IHCTPYMEHT CKPUHIHTY AN1st
BUKITto4eHHs TTILL.

HeBonkTaxHi kputepii rinepTpodii Miokapaa LWyHou-
KiB (BiZXWNEHHS EneKTPUYHOI OCi cepus Bnpaso, 3MiHa
cermeHTa ST i 3ybusa T, 30inbLUEeHHS Yacy BHYTPILLHLOMO
BiAX1neHHs, natonorivHi 3ybui Q) noTpedytoTb NpoBeaeHHs!
yNBTPa3ByKOBOI BidyaniaaLji 4115 BUKMKOYEHHS CTPYKTYPHUX
3axBoptoBaHb cepus [9].

Baxnueo, wo J. A. Drezner et al. [24] Takox peko-
MEHZYI0Tb po3LUMpKUTL criekTp 3miH EKI™ cnopTcmeHiB, ski
Tpeba BBaxaty ocobnmeocTamu. Tak, aBTOpU A0 HasBHWX
M'SATW, AOAAKOTH L M'aTh: toBeHinbHWN TUn EKI (T-infantile),
cneuydivHi 3MiHM ENEKTPUYHOT aKTUBHOCTI OCIO i3 TEeMHUM
KOMbOPOM LLKIPY, CYHYCOBY apUTMIto, EKTOMIYHWIA Nepeace-
POHMIA pyuTM, 60 puTMm AB-3'eiHaHHs, a Takox AB 6rokagy
Il ctynens Tuny Mobitz I.

Kpim Toro, B kputepii EKI-3MiH cnopTcMeHiB BHeceHa
HW3Ka MOMPaBOK Ta YTOYHEHb, LU0 BPaxoByKTb 0cO6NM-
BOCTI €neKkTpodhisionoriyHoro pemogentoBaHHsa Miokapaa
cropTcmeHa. Tak, BEHiNbHOK BBaXaloTb iHBEPCito 3y6Ls
Ty BigBegeHHsx V1-V3 y cnopTcmeHis Bikom 4o 16 pokis
BKITIOYHO; CUHyCOBY Opazukapgilo BBaXalTb 3BUYHOIO,
Akwo YCC He nepesuuye 30 yaapie Ha XBUMUHY, kputepii
HBMHMI™ npunyckatoTb posLumperHs komnnekcy Ao 0,14 mc
BKITI04HO, @ AB Griokagy | CTyneHst BBaXxaroTb 3BUYHOIO B
TOMY BWMagKy, Konu TpueanicTe iHTepeany PQ He nepe-
Buwye 0,40 mc [16]. Y Byap-akomy Bunagky EKI-kapTuHy
He MOXHa OIHO3Ha4HO OLiHIOBaTW Be3 AaHuX aHaMHe3sy
i pesynbTariB 060B'A3KOBVX LOCHMKEHb, nepeadadyeHnx
nornubneHnM MegnyHUM OBCTEKEHHSAM CMOPTCMEHa;
BOHU @l0Tb 3MOrYy 3p06UTH BUCHOBOK, YW BU3HAYEH] 3MiHU
€ nposiBaMy natonorii abo disionoriyHoi aganTadii [16].

3rigHo 3 pekomeHaaviamu, ski HaBogsaTb J. A. Drezner
etal.[24], kpim 10 3B14HNX EKT-3MiH y CnOpTCMEHIB, MOXYTb
6yTu «rpaHnyHi» i natonoriyHi EKM-3miHn. Tak, «rpaHuyHm-
MU» aBTOPU BBAXAIOTb BiAXUIEHHS EMEKTPUYHOI OCi CepLis
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BMiBO, BIAXMMNEHHS1 ENEKTPUYHOI OCi Cepus BNpaBgo, enek-
TPUYHI O3HaKM Aunarauji NiBoro nepeacepas, eneKTpuYHi
03Hakw gunarauii npaBoro nepeacepasi, NoBHy Griokagy
npaBoi Hixkw nyyka [ica, a Takox AB-bnokapy | cTyneHs
B pasi 1BOpa30Boro nofoBxeHHs intepsany PQ (20,40 c).
AKLLIO € oHa 03HaKa, TO OLHIOBAHHA HaJani HeaoLinbHe
B GEe3CMMNTOMHMX CMOPTCMEHIB 3@ YMOB BiCYTHOCTI Ci-
MEMHOTO aHaMHe3y OO BPOMKEHOI CepLieBoi natonorii
abo BunaakiB panToBOi CepLeBOi cMepTi. 3a HasABHOCTI
[BOX i Ginblue 03HaK cnopTcMeH NoTpebye NPOAOBXKEHHS
0OCTEXXEHHS ANSt BUKIMIOYEHHS CTaHIB, LU0 acoLinoBaHi 3
panToBO CEPLIEBOIO CMEPTHO.

Matonoriuni EKM-3MiHWM npunyckatoTb HasBHICTb
iHBepcii 3yous T, aenpecito cermeHTa ST, HasBHICTb naTo-
noriyHoro 3y6us Q, noBHoi Griokaay nieoi Hixku nyyka llica,
LwmpuHu komnnekcy QRS 6Ginble 0,14 ¢, encunoH-xsusi,
€NEKTPUYHIX 03HAK CUHAPOMY nepensbymKeHHs (npeek-
3uTauii) WyHOUKiB, NoAoBXeHHs iHTepsany QT, BupaxeHy
cuHycoBy Gpaaukapgito noHas 30 ya/xe, iHTepsany PQ
(PR) 20,40 c, AB-6nokaau Il ctyneHs 3a Tunom Mobitz 2,
AB-6nokagy Il cTynens, 2 i GinbLue nepeaYacHnX WIyHOu-
KOBWX KOMMneKciB (ekcTpacuctonu) Ha EKT, nepencepaHi
TaxmapuTMmii Ta LWTYHOYKOBI TaXUapuTMii.

Cepep 3miH Ha EKT" y cnopTcmeHis HandacTile BusiB-
nsoTb cuHycoBy Bpaaukapaito (YCC meHLue Hix 60 ya/xs).
Camuit dhakT TOro, Lo B 0cib, sIKi aKTMBHO 3aiiMatoTbCs
isnuHOIO KynbTypoto Ta crnopToMm, cepeaHst YCC Himkue,
HXX y momynsuii 3icTaBHUX 3a CTaTTIO Ta BIiKOM OCI0, siKi
He 3aiiMatoTbes iBMYHUMKM BnpaBamu, He AMBHUA. [o
TOrO X HalHWkui 3Ha4eHHs YCC y cnokoi xapakTepHi ans
CrMOPTCMEHIB, SIKi BUKOHYHOTb BenuKi 06csiry hisnyHmnx Ha-
BaHTaxeHb. B ocHoBHOMY Lie B1ay cnopTy aepobHoi cnps-
MOBaHOCTi TpeHyBanbHoro npouecy [1]. Lie MoxyTb Gyt
LMKniYHi B1ay cnopty (6ir Ha 4oBri AUCTaHLji, MvkHI nepe-
TOHW, NNaBaHHS TOLLO) i LMKIIYHI BUAW CMOPTY 3 CUMOBUM
KOMMOHEHTOM (Hanpuknag, BecryBaHHs, eauHobopcTea
(pisHi BuAKM 6opoTbOM, GOKC TOLL), IrpOBI BUAM CIOPTY).

CuHycoBy bpaaukapgito y COpTCMEHIB Crif po3LiHto-
BaTM 5K NPOSIB EKOHOMI3aLLii AiiNbHOCTI CepLisi. SMEHLIEHHS
YCC nogoexye fiacTony, 3Hwkye notpedy Miokapaa B Kuc-
Hi, 3MeHLLYe poBoTy cepLst. BuHukae BoHa BHACNiAok 3vMiHM
HeyporyMopanbHoi perynsuii, yA0CKoHaneHHs B NpoLec
TpvBanoi aganTauii 4o isnyHMX HaBaHTaxeHsb [5]. BuaHa-
YatoTb BiIHOCHE NepeBaXaHHsl TOHYCY NapacumMnaTnyHoOro
Bif4iny aBTOHOMHOI HEPBOBOT cucTemu [25]. Mopsg 3 TUM
MiX CTyrneHem Bpaamkapaii Ta TPeHOBaHICTO CopTCMeHa
MOBHOrO Napaneniamy Hemae [3]. € poboTu, fe nokasaHa
3HavyLLa HeraTuBHa kopensuis mix YCC y criokoi Ta piBHeM
MaKCUMarbHOTO CrIOXMBAHHS KICHIO [1].

BescumnToMHa cHycoBa nay3a i 3ynuHKa CHYCOBOTO
BYy3I1a MEHLLE HiX 3 CEKyHIM, 32 OCTaHHIMM 3aKOPAOHHUMM
pekoMeHaLisMK, 3a3BuYait € He3HaYHUMK nogiamu [22].
OuiHtoBaTV afekBaTHICTb PYHKLIT CUHYCOBOrO By3na y
CMOPTCMEHIB NpW HaBaHTaxyBanbHOMY TECTyBaHHi abo 3a
[0MOMOrOH0 XONTEPIBCHKOro MOHITOpyBaHHS EKI™ pexomeH-
LYETbCS 32 HASIBHOCTi MOPCHOOrivHOI cepLeBoi naTonorii
abo 6es Hel'y BUNagky BupaxeHoi 6pagukapaii, Lwo cynpo-
BOZPKYETLCA KMIHIYHOIO CUMNTOMATMKOK. 3a BiACYTHOCTI
CAMMTOMATHKM (CUHKoNanbHi abo MpecHkonansHi cTaHm)
CropTCMEH MoXe BpaTit y4acTb Y 3MaraHHsiX, SIKLLO Lie He
3a60pPOHEHO Yepes HasiBHICTb OCHOBHOI MOPEONOriYHOI
naronorii cepus [22].

®disionoriyHe 3meHwerHs YCC y cnopTcmeHiB nepe-
LLUKO[PKAE «3HOLLYBaHHIO» Miokapda 1 Mae, KpiM iHLLOro,
Ba)XNMBE 03[10POBYE 3HAYEHHs. YNpogoBxX Aobu, konv He
©6yno TpeHyBanbHUX 3aHATb abo 3mMaraHb, KinbKiCTb cepLie-
BWX CKOpoYeHb 3a o6y Ha 15-20 % meHLua, Hix B 0cib Toro
X BiKy Ta CTaTi, ki He 3aIMaroTbCs COPTOM. XapakTepHo,
LLIO HaBITb Y AHI HANPYXXEHUX (i3NYHINX HAaBaHTaXEHb, KONW
BU3Ha4anu BUpaxeHy Taxikapgito, 4oboBa cyma nynbcy
BUSIBMSIETHCSA MEHLLOW, HiX B OCI0, ki He 3aiimMaroTbes
CropTOM.

Cepen BucokokBanicikoBaHUX CNOPTCMEHIB YacTile
B YOMOBIKiB, HiXX XIHOK BUSIBNSIOTb Pi3KO BUpaxeHy 6pa-
Avkapgito (Hwkye Hix 40 ya/xB), WO BUKIMKAE CyMHiBK
wogo i ¢isionoriyHoro noxomkeHHs. Pi3ko BupaxeHa
6panukapgis moxe 6yTv NposiBOM AUCYHKLT CUHYCOBOMO
By3na, cuHoatpianbHoi i AB-6nokagu, Tomy HeobxigHo
petenbHo obcTexuTh cnopTcMeHis i3 YCC, sika CTaHOBUTb
40 yn/xB i MEHLLE, OCKINbKM Taka yactota Moxe ByTu
OLHUM i3 paHHIX CUrHaniB 3pocTaHHst «LiHW aganTauii» ao
(i3nyHMX HaBaHTaxeHb abo HaBiTb NPOsIBOM Ae3afanTavii
[5]. MpubrusHo y 1/3 cnopTCMEHIB i3 pi3ko BUpaXeHO
Opaavkapgielo BU3Ha4aKTb NoraHy NpuMCTOCOBYBAHICTb
[0 (DI3NYHOTO HaBaHTaXEHHS!, 3HWKEHY Mpave3naTHicTb,
LUBMAKY CTOMITHOBaHICTb, PO3nazu CHY, aneTuTy, iHLUi CKaprit.

Pisko BupaxeHa cuHycoBa 6paaukapgis, 3a AaHumm
J1. O. ByTyeHka [2], y 2000 06CTEXEHNX CNOPTCMEHIB BUSIB-
neHa B 1,55 % Bunaggis; E. B. 3emuoBcbkuii [5], ob6cTexms-
Wy 1293 crnopTcMeHN BIMCOKOTO Knacy, BusiBuB ii B 2,4 %, a
0. C. ®insBuy [19] - 6,3 % Bunagkis i3 3000 cnopTcmeHiB.

BupaxeHa cuHycoBa Gpagukapgis 4acto € ogHUM i3
cuMnTomiB Hebrarononyyys 3 BoKy cepLeBO-CyaAUHHOI
cucTtemMu N Moxe OyTU xapaKkTepHa Ans pi3HMX TuNiB
OpraHi4yHoi natonorii cepus, enekTPOmniTHUX MOPYLUEHD,
CWMHOPOMIB AMCAYHKLUii Ta cnabKkocTi CUHYCOBOrO Byana,
iHWKX natonorii [18].

£1K BBaXKAKOTb JOCHIAHVKI, OQHUM i3 OCHOBHUX KpUTEPI-
iB ¢hisionoriuHocTi 6pagmkapaii cnokoto Moxe ByTu BUCOKa
TOMNEPaHTHICTb CNOPTCMEHA A0 BUKOHAHHS 3BUYHOT pOBOTM i
BignoBiaHa hinyHin poboTi anHamika YCC. Lieit heHomeH,
Ha JyMKy 6inbLIOCTI AOCIAHMKIB, € Y CMOPTCMEHIB BapiaH-
TOM HOPMMW, A0TO CTif PO3LIHIOBATM 5K MPOsIB EKOHOMI3aLji
LiSiNbHOCTI cepust.

Ornsg HaykoBMX AOCHimKeEHb, L0 CTOCYHOTLCS NOLUM-
PeHOCTI CUHYCOBOi Gpaaukapgii y cnopTCMeHIB, NOKasye:
3aranbHOMpuUitHATa AyMKa NpO HasBHICTb CUHYCOBOI
6paavkapgii y 6araTbox CnopTCMeHiB, Siki pO3BMBaKOTh
AKICTb BUTPMBAINOCTI, He 3aBXau BiANOBiAAae AINCHOCTI.
3a gaHumm O. H. KotuoBoi Ta cniBagT. [8], y NuxHMKIB
BMCOKOrO Kracy, TPEHyBarnbHa Ta 3maranbHa OisinbHICTb
AKUX CMPSAIMOBAHa Ha PO3BUTOK SKOCTi BATPMBAMNOCTI,
cvHycoBy Opapaukapgito BusBnstoTb ¥ 29,0 % Bunapkis,
a y nnaBLiB aHaroriyHoi crnpsMOBaHOCTI TPeHyBanbHOM
npouecy — B 37,3 %. Ane HanbinbLLi BiRCOTKM CUHYCOBOI
6panukapgii otpumanu cepeg 6iryHiB Ha 400 MeTpiB piBHSA
1 po3psag-MCMK - 62,2 % [12], we 6inbwi — 69,4 % —y
raHabonictis piBHst MC-MCMK [13]. [nst nopiBHSIHHS HaBo-
AMMO AaHi, Lo OTpUMaHi y rpynax Buais cnopTy (Big 6 Ao
19), B sikmx, 3a gaHmmn M. FO. Ynukosa i cnisasr. [21], cepen
140 cnoptcmeHis piBHst KMC-MC susiiunu 12,9 %, cepen
375 eniTHux cnopTcmeHiB Takux ocib 6yno 50,5 % [10], a
cepen 73 enitHux cnoptcmeHis Monbui — 75,3 % [30], y
KX 3apEECTPOBAHA CUHycoBa Gpaaukapgisi.
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HasegeHi hakTu cBigyaTh, WO He 3aBXAW CUHYCO-
Ba Opaaumkapgis y CMOpPTCMEHIB BUCOKOTO Knacy npsiMo
MoB’'si3aHa 3i CNPsIMOBAHICTIO TPEHYBabHOTO NPOLECY Ha
PO3BUTOK SIKOCTi BUTpMBANocTi. MoxHa npunyctuTy, Lwo ba-
ratopiyHi Gi3nyHi HaBaHTaxeHHs Oyab-AKOi CNPsIMOBaHOCTI
TPEeHyBanbHOro NPOLIECY CNPUSKOTL PO3BUTKY EKOHOMI3AL
pizionorivyHMX PyHKLIR, L0 BUSBNSETHCS PO3BUTKOM CUHY-
coBoi Gpaaukapaii.

Omxe, cuHycoBy GpaauKapaito AOBOMi YacTo BUSIB-
NAOTb Yy CNOPTCMEHIB, BOHA noTpebye AndepeHLinHoi
ZiarHOCTMKM 3 CMHOPOMOM CrabKOCTi CMHYCOBOTO By3na.
OcTaHHi BUSABNAETLCS CKapramu Ha 3anamopOYeHHs!
Ta HENpPUTOMHICTb, HU3bKOK 30YANMBICTIO NyNbCy Nif
yac nNpoBeAeHHs Npoby 3 (i3NYHUM HaBaHTaXEHHSM,
NiaTBEPIXYETLCS pesynbratamu yHKUiOHaNbHUX | Meau-
KaMEHTO3HUX Mpob.

Po3pisHsioTb 2 (hopMK CUHYCOBOI apUTMIl: LIMKNIYHY
(amxarnbHy) i HeUuKNiYHy (He NoB'A3aHy 3 AuxaHHsaM). Y
CMOPTCMEHIB y 3MaranbHOMY nepiogi, WO 3HaxoasTbCs B
XOpOLLii «CNOPTUBHIN hPOPMi» CNOCTEPIracTbCs LIMKIMIYHNN
BYL CUHYCOBOI apuTMii B YaCTOMY NMO€EHAHHI 3 CUHYCOBO
Opapavkapaieto.

Y CnopTCMEHIB HEPIaKO BUSBNSAIOTL Pi3Hi NOPYLUEHHS
pUTMY CepLsi, aTPiOBEHTPUKYNAPHOI Ta BHYTPILUHbOLLIY-
HOYKOBOI NMPOBIAHOCTI. HeaBaxatoum Ha Yumane mowm-
PEHHsI apuTMii B 3aranbHii nomynsuii, Ans cropTCMeHIB
us npobnema HabyBae 0COBNMBOrO 3HAYEHHS Yy 3B'A3KY 3
NEeBHUMI yMOBaMU NPOECIHOI AiSNbHOCTI, KoM CopTC-
MEH BUTPUMYE MakcumarbHe idyHe Ta eMoLliiHe HaBaH-
TaxeHHs. Cnig 3ayBaxuTy, WO AndepeHLiiHa aiarHoCTvka
MiX BapiaLisiMm HOpManbHOTO CEpLIEBOMO PUTMY, LLIO YACTO
HabyBae MEX0BUX 3HAYEHb Y CMIOPTCMEHIB Ha Miky «Crop-
TWUBHOI (hOPMUY, | NATONOMYHUMM aPUTMISIMU, LLIO HEpIaKO
CynpOBOXKYIOTLCA HECTPUATIIMBUMU CUMNTOMaMu abo
HaBiTb CTAHOBNATb 3arpo3y Ans KUTTS, MOXe BUSBUTUCS
[0BOMi CKMaaHot0 Npobnemoto.

Ha cyyacHomy eTani 3HaHb MPO NOPYLUEHHS PUTMY Cep-
LIy CMOPTCMEHIB AOLIiNTIbHO AOTPUMYBATUCA TaKOT TaKTUKK:

1. BuseneHHs Gyab-AKOro CyMHiBHOMO abo KriHiYHO
3HAYYLLOro MOPYLUEHHS pUTMY NOTPEbYeE 3MiiCHEHHS cre-
LianbHOro MeAUYHOT0 0OCTEKEHHS.

2. BpaxoByto4u TpaH3MTOPHUI XapakTep 3HayHOi
YaCTWHU apuTMIll Ta iX HEOOHAKOBY KMiHIYHY 3HAYYLLICTb,
BUSIBMEHHS GiNbLLOCTI 3 HUX (32 BUHATKOM Pi3KO BUPAXEHUX
CTIMKVX MOPYLLEHb | NapOKCU3ManbHUX po3napis) notpedye
MOBTOPHOTO JoChiMKeHHs 3 peecTpauieto EKI™ (He meHLwue
Hix 3 xBunmHK) abo fobosoro MoHiTopyBaHHa EKIT ans
nepeBipkyW CTabinNbHOCT (CTINKOCTI) NOPYLLUEHD i yTOYHEHHS
CTYMeHs! iX BUPKEHOCTI.

3. Y pasi BiACYTHOCTi MOPYLUEHHS PUTMY cepus npu
MOBTOPHWX JOCTTMKEHHSX | BICYTHOCTI NepeanaTonorniyHnx
CTaHiB i NaTonoriyHMX 3MiH cepLs CrnopTCMeH Moxe ByTu
[ONYLEHWA A0 TPeHyBaHb Nif PeTernbHUM NikapCbkuM
CMOCTEPEXKEHHSAM.

4. Mpv BUSIBNEHHI NOPYLLEHb PUTMY MiJ Yac NOBTOPHOMO
[OCNimKEHHs Nikapcbka TaKTUKa BU3HAYaETbCA XapaKTe-
poM apuTMii Ta pesynsTatamu crneLianbHoro MeauyHoro
obcTexeHHs.

5. Y pasi BUSIBMEHHS CTINKUX NOPYLLEHb aBTOMAaTU3My
HopmocycToniyHoro Tuny abo AB-6nokaau TakTuka nika-
PSi MOBHICTIO BU3HAYAETLCA pesynbratami CreLianbHoro
MENYHOr0 0BCTEXEHHS, TOBTO XapakTepoM BUSIBNEHNX
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BiZXMNeHb CTaHy 300poB’'s. 3a BiACYTHOCTi Takux cropTc-
MeH MoXe BTV AOMyLLEHWIA [0 TPEHYBAHb Mif MOCTINHUM Ti-
KapCbKM KOHTPOReM. [oBTOPHE BUSIBAIEHHS IHLLIMX apuUTMil
noTpebye BXMTTS CrieLiianbH1X 3aX0AiB HE3arexHOo Bif TOro,
4n BAANOCS BCTAHOBUTM 6E3MOCEPEAHI0 MPUYMNHY apuUTMil.

[opyLweHHs puTMY cepus BUHUKaKOTbL YHACMiAoK
[BOX OCHOBHWX Mpu4uH. Meplua — 3MiHK HOpManbHUX
cniBBigHOLLEHb M 30YANMBICTIO Ta NPOBIAHICTIO, 3 OAHO-
ro Goky, i aBTOMaT13MoOM cneLydivHOT NPOBIAHWKOBOI Ta
M’'S130BOi TKaHWHW cepus, 3 iHLWOoro. [pyroo Npu4mHO €
MOPEONOriyHi 3MiHW Miokapaa BHACNIBOK PI3HNX MPUYKH:
iHCbeKwLii, iHTOKCMKaLLil, NopyLIeHb 0BMIHY eHBOKPUHHOTO
11 K30reHHOTO XapaKTepy.

[NopyLueHHs puTMy CepList MOXYTb Gy TH MPOSIBOM PisHIX
naTonoriyHMx 3MiH Miokapaa, BogHo4ac MoXyTb ByTu Bu-
SBMeHi B abCOMOTHO 300POBYX NIOAEN Y pe3ynbTarTi pisHUX
eKcTpakapgianbHux Bnnumeis. [Jo apuTMmin, Lo CNpUYMHEHI
MopyLUEHHAM (DYHKLii aBTOMaTU3My CMHYCOBOrO By3na,
Hanexarb CYHYCOBa Taxikapgis Ta Opaavikapais, a Takox
CUHycOBa apuTMis. ApuUTMIi, LLO BUHUKAKOTb BHACMIAOK
MopyLUEeHHs! (OyHKLi MPOBIAHOCTI, BU3Ha4aloTb Tinbkv 3a
L,0NOMOroto enekTpokapgiorpadii. Y CnopTuBHiN npakTui
yacTile AiarHocTyKTb CMHOaypuKynspHy i AB-6nokaan,
HenoBHy Onokaay npaBoi Hixk1 nydka lica, a Takox CuH-
APOM NepenyacHoro 36ymKeHHS LLMYHOYKIB.

3nebinbLuoro y cnopTcMeHiB 3 AB-6rnokazoto | ctyneHs
nif Yac HaBaHTaxyBarbHOro TecTyBaHHs Ha EKI BigsHa-
YatoTb CckopodeHHst iHTepBany PQ. OpHak npu BUSIBNEHHI
nopyLueHb komnnekcy QRS abo 3Ha4HOro NOJOBKEHHS iH-
Tepeany PQ (>300 mc) fouinsHe nornubneHe o6CTexeHHs,
LLO BKIHOYAE TECTYBANbHE HABAHTAXEHHS, XONTEPIBCHKE
moHiTopyBaHHsa EKT, exokapgiorpadito. Cnoptcmenu 3
AB-6rnokagoto | cTyneHs Ta CTPYKTYPHO HE3MIHEHUM Mio-
KapaoM [omnycKatoTbCst 10 3aHATb CMOPTOM 3a BiACyTHOCTI
03HaK MpOrpecyBaHHst CTyneHs 6riokaau.

Bigomo, LU0 NopyLLEHHS aTpiOBEHTPUKYNSPHOI NPOBIa-
HOCTi BUSIBNSAKOTb AOCUTb PIAKO, | BOHO HE Mae KOHKPETHOrO
3B'AA3KY i3 NEBHWUM BWAOM cnopTy. 3miHM AB-npoBigHoCTi y
CMOPTCMEHIB HanYacTiLLe MatoTb (yHKLOHANbHWA Xapak-
Tep | 3yMOBIIEHI BUCOKUM TOHYCOM BryKato4oro HepBa, Lo
4acTo HIBENETLEA Micns Npob i3 i3YHUM HaBaHTaxXeH-
Ham abo aTponiHom.

Cnig Big3HauMTH, WO CMOPTCMEHM 3 MOPYLUEHHSAM
AB-npoBigHOCTI, MOPONOriYHO HOPManbHUM cepLeM
i HopManbHOK cepueBo (YHKLIE, AKi He MalTb B
aHaMHesi CuHKonanbHUX abo NpecyHKonanbHUX CTaHiB,
3 By3bknMu QRS-komnnekcamm, 4acToTow CKOPOYEHHS
LunNyHoYKiB y cnokol noHag 40-50 ygapis Ha XBUMMHY, LLO
3pOCTaE BiAMNOBIAHO A0 piBHSA hi3nYHOro 3ycunns, 6e3 Hase-
HOCTi NepeaYacHuX LLTYHOUKOBUX KOMMIEKCIB i BiACYTHOCTI
LUIYHOYKOBOI Taxikapaii y NpoLECi HaBaHTaXEHHS, MOXYTb
TpeHyBaTtucs | Gpati yyacTb B 3MaraHHsix [22].

Yacrora peectpauii AB-6rnokagn 1 cTynens y rpynax
Pi3H1X BUAIB CMIOPTY CEPeL, CNIOPTCMEHIB BICOKOTO KTacy cTa-
HoBuTb 1,6 % cepen 252 crnopTemetis pisHs KMC-MCMK o6ox
crarent [4], 2,5 % 3a gaHumm obcTexeHHs 7970 CrnopTcMeHiB
piBHst KMC-3MC [17] Ta 4,7 % cepen 3000 criopTcMeHiB Big
Il pospsgy no MCMK [19]. B iHouBigyansHyx Braax cnopty
cepep, 135 6okcepis pisHs 1 poapsa-MCMK kinbkicTb cnoptc-
meHiB i3 AB-6riokazoto craHosuTb 0,7 % [14], cepen 49 raHa-
6onicrig pisHa MC-MCMK—2,05 % [13]i Hai6inbLumii BICOTOK
(3,6 %) otprmaHo cepen 83 nnasuis piHs 1 po3psa-MC [7].
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HasiBHicTb AB-6riokaau | cTyneHst y cnopTcMeHis no-
Tpebye A0OaTKOBOrO OBCTEXEHHS TiMbKy MPK CynyTHEOMY
po3LumpenHi komnnekcy QRS, nopoBxeHHi iHTepsany PQ
6inbLu Hix Ha 300 mc.

MepcnekTBM NnoaanbLUMX gochimkeHb. [pogoBxu-
TV JOCRIMKEHHS, L0 cTOCykTbCs ocobnusocTei EKT ocib,
K 3aMatoTbes crnopToMm. MNepeaycim, Le BiHOWEHHS A0
MopyLUEHb PUTMY CepLst y BUMMAAI eKkcTpacucTonii, Mirpa-
uii Bogia putmy, CPPLL, HBMHII, a takox 3MiH KiHLeBoi
YaCTUHW LUITYHOYKOBOTO KOMMIEKCY Ta 0BEHINMbHUX 3yOLiB
Ty cnopTcMeHiB.
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HekomnakTHa kapgiomionaris — pigkicHe 3aXBOPHOBaHHS CEpLs HeilLeMiYHOI MPUPOAK, SIKe XapaKTepu3yeTbCs NiABULLEHOI Tpa-
BekynsipHicTo Miokapaa 3 rnbokuMY MixxTpabekynsapHUMM LLiNMHAMK, LLO 3yMOBIHOE NiABULLEHE TPOMOGOYTBOPEHHS, MPU3BOANTH
[10 3HWKEHHS CKOPOT/IMBOI 34aTHOCTI Miokapaa Ta MaHichecTalii cepLeBoi He[OCTaTHOCTI.

He3sBaatoum Ha 36inbLUeHHS KinbkocTi nybnikaLili 3 onucom Liei natonorii, Ls doopMa kapgiomionarii 3anuiaeTbest HeooCTaTHLO
[iarHoCTOBaHO Ta MarioBifoOMOI0 AMs LUMPOKOTO Kona NpaKTUYHUX fikapis.

MeTa po6oTu — npeacTaBuTyi ponb Ciekn-TPeKIHr exokapaiorpadii Ta MarHiTHo-pe3oHaHCHOI Tomorpadii cepus B AudepeHLianbHin
[iarHoCTUL HeKOMMNaKTHOI Kapaiomionarii.

Pesynktati. HaBegeHWn KMiHiYHUIA BUNAAOK MAnoCMMNTOMHOI XIiHKM 53-X POKIB 3 iHTAKTHAMW KOPOHApPHUMKM apTepismu, sika
MPOTAroM [EecsiT! POKiB crocTepiranacs 3 AiarHo3om AunsTauinHoi kapaiomionarii micnst BUSIBNEHHs! NOBHOI Griokaam NiBoi Hixkkn
nydka [lica.

lMpoBoasuM CTaHOApPTHY exokapaiorpadito, BUSBUIM ABOLLIAPOBICTb CTPYKTYPK Miokapaa B anikanbHWX Bi4HUX cermeHTax nisoro
wnyHouka (J1LL) i3 HasBHicTto rinepTpabekynsapHOCTI BHYTPILLHLOIO LWapy Ha Thi AUdY3HOO 3HWKEHHS rnobanbHOi CKOPOTMBOCTI
JIW (TpunmipHa dpakuis Bukugy 34 %). Mpu cnekn-TpekiHr exokapgiorpadii cnoctepiranit 3HKeHHs rnobanbHOro No3noBXHLOM
ctpeviHa J1LL go 12 %.

AHani3 cermeHTapHWX kpusmx Aecopmallii Miokapaa B yMoBax NoBHOI Briokaay NiBoi Hixkwv nyyka llica BUsiBMB HalbinbLL nporHo-
CTWUYHO HECTIPUSTIINBIIA NATEPH AUCUHXPOHIT. MarHiTHO-pe3oHaHcHa Tomorpadis nigTBepamna HasiBHICTb rinepTpabekynspHOCTi 3
iHOEKCOM ChiBBIAHOLIEHHS KOMMAKTHOTO Ta HEKOMMAKTHOTO Lwapy noHag 1/2,5, Lo aano avory Bepudikysaty gjiarHo3 HEKOMNaKkTHa
Kapgiomionaris.

BucHoBku. KniHiyHi nposiBn HekoMnaKTHOI kapaioMionaTii HecnewumdidHi, TOMY y BU3HAYEHH AiarHo3y BaXXNMBY porb Bigirpa-
t0Tb IHCTPYMEHTanbHi KpuTepii. MarHiTHo-peaoHaHcHa ToMorpadist cepus, TPUBUMIPHA Ta Crekn-TPeKiHr exokapaiorpadis €
HagiiHUMKU MeToAaMu AiarHOCTVKW, MPOrHO3yBaHHs Nepebiry Liboro 3aXxBoptoBaHHS.

PoAb MyABTUMOAAABHOW BU3YaAU3aLIMK B AWAaTHOCTUKE HEKOMMNAKTHOW KapAMOMUONATHH
(KAMHMYeCKuH cayyan)

M. 0. KonecHuk, C. B. ®eabkus, M. B. CokonoBa, 0. B. Hukutiok

HekomnakTHas kapamomuonaTiisi — peakoe 3aboneBaHue cepaLia HeULLEMUYECKON NPUPOAbI, XapakTepH3YHLLEECs MOBbILIEHHO
TpabekynspHOCTbI0 MUOKapAaA C rMy6GOKMM MEXTPaBeKyNSPHBIMU LLENSIMI, YTO CNOCOBCTBYET NOBbILIEHHOMY TPOMG00Gpa3oBa-
HY0, NPUBOAMT K CHUKEHIO COKPaTUTENBHOM CNOCOBHOCTM MMOKapAa, MaHUeCTaLmumn CepaeYHoi HeAOCTaTOYHOCTH.

HecmoTps Ha yBenuyeHe KonmYecTBa NyonuKkaLuin ¢ onMcaHnem JaHHOW naTonoruu, ata popMa KapavMoMMonaTii ocTaeTcs
HE[OCTATO4YHO AMArHOCTUPOBAHHOM U MarioU3BECTHO NSl LUIMPOKOTO Kpyra NpaKkTUYECKUX Bpadei.

Llenb paboTkl — NnpeacTaBnTb PONb CMEKN-TPEKUHI 3XoKapauorpadum 1 MarHUTHO-Pe30HaHCHOM ToMorpacum cepaua B and-
(hepeHUMansbHON AMarHoOCTUKe HEKOMMAKTHOW KapauoMuonaTuuy.

Pesynktatbl. OnucaH KNMHUYECKWA Criydan ManoCMMNTOMHOW XEHLLUMHBI 53-X NET C MHTaKTHBIMI KOPOHAPHBLIMK apTepusiMu,
KoTOpas B TeYEHWe JecsTu neT Habmopanach ¢ AMarHo30M AvnaTauvMoHHON KapavMoMuonaTiv nocne oBHapyXeHusi MomnHoi
Grokaabl NeBoit HOXKW My4ka Mca.

IMpu NpoBeneHWM CTaHOAPTHON axoKapayorpadumn BbisIBiEHa ABYXCIOMHOCTb CTPYKTYPbl MOKapaa B anukasnbHbIX GOKOBbIX
cermeHTax nesoro xenygodka (JDK) ¢ Hannumem runeptpabekynsipHOCT BHYTPEHHErO Cnosi Ha dhoHe Anddy3HOrO CHUKEHMS
rnoBansHon cokpatumocTtn JK (TpexmepHas cpakums Buibpoca 34 %). Mpu cnekn-TpekuHr axokapavorpadum Habnoganu
CHWXeHMe rmobanbHoro npogosbHoro ctpeiHa JMK [o 12 %.

AHarnu3 cerMeHTapHbIX KpyBbIX AedhopMaLvy MUokapaa B YCroBUSIX MOMHOM Briokabl NEBOM HOXKM Myyka Mca oBHapyxun
Haubosiee NPOrHOCTUYECKN HEBNArONPUSTHBIV NaTTEPH AUCCUHXPOHUM. [pOBEAEHE MarHUTHO-PE30HaHCHO ToMorpaduv NoA-
TBEPAWUIO Hanuuue runepTpabekynsapHOCTU C MHOEKCOM COOTHOLLEHUS! KOMMAKTHOTO U HEKOMMaKTHoro crost Boree 1/2,5, 4to
MO3BONNIIO BEPUMLIMPOBATL AMArHO3 HEKOMMAKTHOM KapayomuonaTum.

BbiBoab!. KnuHu4eckie NposiBreHIst HEKOMMAKTHOM KapAMOMUONaTIM HeCneUMdINYHbI, IO3TOMY B NOCTAHOBKE AMArHos3a Bax-
HYIO POSTb MTPatOT MHCTPYMEHTaNbHbIE KpUTEPUW. MarHUTHO-pe3oHaHcHas ToMorpadms cepaLa, TPeXMepHast U Crek-TPEeKUHN
axokapamorpadnst SBNSIOTCS HAAEKHBIMIA METOAAMM AMArHOCTUKYA, MPOrHO3MPOBaHMS TEYEHUS AaHHOTO 3a60MeBaHNs.

3anopoxckuit MeguumHcKui xypHan. Tom 21, Ne 2(113), mapt — anpenb 2019 1.



Case report

The role of multimodal imaging in the diagnostics of non-compaction cardiomyopathy
(a clinical case)

M. Yu. Kolesnyk, S. V. Fedkiv, M. V. Sokolova, O. V. Nikitiuk

Non-compaction cardiomyopathy is a rare heart disease of non-ischemic origin, which is characterized by increased myocardial
trabecularity with deep intertrabecular recessions, which contributes to increased thrombogenicity, loss of myocardial contractility
and heart failure manifestation. Despite of the increasing number of publications describing this pathology during last years, this
form of cardiomyopathy remains underdiagnosed and little known for a wide range of physicians.

The purpose of the study was to present the role of speckle tracking echocardiography and cardiac magnetic resonance
tomography in the differential diagnosis of non-compaction cardiomyopathy.

Results. It was described a clinical case of a 53-year old female with intact coronary arteries, who had been followed up for ten
years with a diagnosis of dilated cardiomyopathy after the detection of a left bundle branch block. When performing standard
echocardiography, a two-layer structure of the myocardium was found in the apical lateral segments of the left ventricle (LV) with
the presence of hypertrabeculated internal layer and diffuse decrease in global LV contractility (three-dimensional ejection fraction
34 %). There was a decrease in LV global longitudinal strain up to 12 % measured by speckle-tracking echocardiography. Analysis
of segmental myocardial deformation curves in conditions of left bundle branch block revealed the most prognostically unfavorable
dyssynchrony pattern. Cardiac magnetic resonance imaging confirmed the presence of hypertrabecularity with compact to non-
compact layer ratio of more than 1/2,5, which verified the diagnosis of non-compaction cardiomyopathy.

Conclusions. The clinical manifestations of non-compaction cardiomyopathy are non-specific, therefore instrumental criteria
play an important role in the diagnosis. Cardiac magnetic resonance imaging, three-dimensional and speckle-tracking

echocardiography are reliable methods for diagnostics and prediction of this disease outcomes.

HekomnakTHWI# Miokapa HanexuTb A0 TWUMY Heknacw-
(hikoBaHux kapaiomionarii, wo Big 0,014 % po 1,3 % y
3aranbHin nonynauii [1,2]. 3axBoptoBaHHs € reHeTUYHO
[leTEpPMIHOBaHWM i PO3BMBAETLCS B PE3yIbTaTi MOpyLUEH-
HSI HOpManbHKX npoLieciB embpioreHesy cepus. Bnepiue
He3BWYaiiHy ryb4acTty CTPyKTypy MioKapaa 3 BEIMKOH
KinbkicTio Tpabekyn onvcas S. Bellet y 1932 pouj, wo Bu-
SIBIIEHA HUM Ml Yac ayTonCii HOBOHAPOIKEHOIO 3 aTpesicto
a0pTV Ta KOPOHAPHO-LLINYHOUKOBOO ghicTyroro [3]. Y 1990 p.
T. Chin et al. BnepLue 3anponoHyBanum TEPMIH «i3onboBaHa
HEKOMMaKTHICTb MiokapAa MiBoro LUyHoukay [4].

KniHiyHa cumnTOMaTKa 3aXBOPIOBAHHS XapakTepu-
3yETbCA O3HaKaMu CepLeBoi HeAOCTaTHOCTI BHACMIAOK
PO3BUTKY CUCTOMIYHOT AMCYHKLIT NiBoro LwnyHouka (J1LL),
CXWIBHICTIO A0 TPOMGOEMOOMIYHMX MOAIN | PO3BUTKOM
XUTTEBO3ArpOXyBarbHUX apuTMin [5]. KniHiuyHi nposisn He
€ CrneundiYHNMK, NMOYMHAKYM Bif BIACYTHOCTI Byab-sKkX
CYMMTOMIB 4O HAsIBHOCTI 6010 Y rpyAsiX, 3aCTiNHOI cepLIEeBOl
HEeO0CTaTHOCTI Ta Pi3HOMaHITHIUX apuTMmiiA. Mpu nporpecy-
BaHHi 3aXBOPOBaHHS cepLieBa HeOCTaTHICTb B BiNlbLIOCTi
XBOPWX YHaCMigoK nopyLeHHs cuctonivHoi dpyHkuii J1LL
[6]. XBOpoGa Mae HecnpusTINBIIA Nepebir, BUCOKWIA piBEHb
cmepTHoCTi [7].

OcHoBHa MopdonoriyHa 03HaKa 3aXBOPHOBAHHS —
[BOLLAPOBICTb CTPYKTYPU MioKapaa, WO CKnagaeTbes i3
BHYTPILUHbOMO HEKOMMAKTHOIO 1 30BHILLHBLOIO KOMMAKTHOMO
wapy. HekomnakTHui wap opMyeTbCS LUMSXOM BENUKOI
KinbkocTi M'A30BKX Tpabekyn, Mix skuMu hopmytoTbes
rMMBOKi «KULLIEHI», LLIO MOB's13aHi Mix COBO0 Ta NOPOXHUHO
JILW. Y mixTpabekynsipH1x NpocTopax CTBOPHOOTLCS YMOBY
[Ans TpoMboyTBOPEHHS. [liarHOCTVKa LibOro 3aXBOPHOBaHHS!
cTana MOXMNWBOK 3aBASKM PO3BUTKY Cy4acHUX MeTogiB
KapaioBacKynspHoi Bidyanisauii. [Jns BCTAHOBMNEHHS Ai-
arHo3y 3anpornoHOBaHO Kinbka KpuTepiiB. Yci 6a3ytoTbes
Ha BUMIPIOBaHHI CMIBBIOHOLLEHHSA MiX KOMMAKTHUM i He-
KOMMaKTHUM LLIapOM Miokapaa Ha OCHOBI exokapaiorpadii
abo MPT cepus. HaibinbLu noumperumm € kputepii Jenni
(cniBBIQHOLLEHHS! MX HEKOMMAKTHUM | KOMMAKTHUM LLIapOM
noHag 2) Ta Petersen (cniegigHowenHs > 2,3) [1,8].

Zaporozhye medical journal. Volume 21. No. 2, March — April 2019

B ocTaHHi poku 3binblumnacs Kinbkicte nybnikauin
Mpo AiarHoCTOBaHi BUNaaky HEKOMMNAKTHOI kapaiomionarii.
[Mopsia 3 TMM € Npobnema HegocTaTHLOT 0Bi3HaHOCT nikapis
11|00 i€l naTonorii Ta MeToAiB ii AiarHOCTUKK.

MeTa po6otu

MpeacraBnTi ponb CNEKN-TPEKIHT exokapaiorpadii Ta mar-
HITHO-pe30oHaHCHOI Tomorpadii cepLst B AudepeHLianbHin
ZiarHoCTuULi HEKOMMaKTHOI Kapaiomionarii.

HaBogumo KniHiYHMIA BUNAdOK Mi3HbOT AiarHOCTUKK
HEKOMMaKTHOrO Miokapaa.

Pe3yabTatn

MaujeHTka ®., 53 poku, nepebyBana Ha NikyBaHHi B kapai-
onoriyHomy BiggineHHi HHML| «YHiBepcuTeTCbka KriHika»
3anopi3bkoro AepXaBHOTO MEANYHOTO YHIBEPCUTETY. XBO-
pa ckapunacst Ha 3araribHy crnabkicTb, CTOMITIOBAHICTb,
nepiognyHoO 3'SABMANOCH MOYYTTS HecTaui no.iTps, Binb y
JiNsHUi cepus Kornoyoro xapaktepy 6e3 YiTkoro 3B’s3ky 3
(isnyH1M HaBaHTaxeHHsAM. i vyac feTanbHOro onuUTyBaH-
HS nauieHTKa Big3Hauuna, Lo niginMaeTbes Ha 7 noBepx
6e3 3aguLkn, He BigvyBae 0OMexeHb Npu 3BUYANHOMY
(isnyHOMY HaBaHTaxeHHi, nepudepuyHnx Habpskis He
cnocTepirana. 3 aHamHesy Bigomo, wo y 2007 poui nig
yac npodinakTUYHOTO Ornsidy BUSIBNEHa MoBHa brokaaa
niBoi Hixku nydka lica. Ha Toit MOMEHT y navieHTkn Bynu
BifCYTHI Byab-siki ckaprvi. XBopa 6yna HanpaBneHa Ha exo-
kapaiorpadito, 3a pesynsratamu koI BUSBNEHi Aunsrais
JILW i nomipHe 3HWXeHHS dhpakuii Bukuay B Mexax 3540 %
3a MeTogoM Simpson. Y 38’A3Ky 3 NaTonoriyHMMmM 3MiHaMu
6yno pekoMeH0BaHO NPOBEAEHHS KOPOHapoaHriorpadii,
3a pesynsTatamu SKoi CTEHOTUYHUX YpaXeHb KOPOHAPHUX
apTepin He BusBWUNW. [MauieHTLi BCTAHOBNEHU AiarHo3
«dunsaTauinHa kapgiomionaris. MoBHa 6riokaaa NiBoi Hixkm
nydka lica. Cepuesa HegocTaTHICTb | cTagii 3i 3HKEHO
(bpakuieto BUKMAY NiBOTO LWyHOuKay. MpoTarom gecatu
pokiB nepebir xBopobu 3anuLiaBcs ManocMMMNTOMHUM,

Key words:
non-compaction
cardiomyopathy,
echocardiography,
magnetic resonance
tomography.
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BU3HAUMIUCA TiflbKM O3HAKW HeBPOTM3aLii navlieHTKn
BHaCMifgokK ii 06i3HaHOCTI NPO HasABHICTb 3aXBOPIOBAHHS 3
HeCnpusTIBMM NporHo3oM. LLlopiuHo npoxoauna exokapgi-
orpacpiuHe [OCTIMKEHHS, 3rifHO 3 KM CyTTEBOI ANHAMIKM
He cnocTepiranu. PerynsapHy Tepanito XBopa He npuiimana.
Ha MOMEHT 3BepHEHHS NaLlieHTka BXuBana kapeeaunon
y 0o3i 3,625 mr givi Ha o6y NPOTArOM KiflbkoX MICSILYB.

OO6’eKTMBHUI CTaH NaLiEHTKW 3af0BiNbHUA. IHAEKC
macu Tina — 27 kr/m?. [JisnbHiCTb cepusi puTMiyHa. ToHM
ocnabneHi. YacToTa cepueBux ckopodeHb — 74 ya/xs,
apTepianbHui Tick — 110/70 mm pT. cT. Mpu ayckynbTadii
nereHb BU3HA4YaeTbCsl BE3UKYNSPHEe OWXaHHS, Xpunis
Hemae. YactoTa auxanbHux pyxis — 14/xs. MepudepnyHi
HabpsikW BiACYTHi.

Ha EKI” Bonbrax focTaTHil, enekTpuyHa Bicb Bigxune-
Ha BNIBO, PUTM CUHYCOBWIA, PEECTPYETLCS NOBHa brokaaa
niBoi HixkKkM nyuyka [ca.

[Npu 4BOBMMIPHOMY exokapgiorpadiyHOMy AOCTIMKEH-

Puc. 1. [lBoBumipHa
exokapaiorpadisi,
CipOLLKanbHWIA pexmm.
AnikanbHui 3pi3 JILL

Mo KOpOTKili OCi.
[iBowaposicTb 6ynosu
Miokapza, CriBBiZHOLLEHHS!
MK HEKOMMAKTHUM

| KOMNaKTHUM LUapom 2,5.

Puc. 2. Kpyrosa giarpama
CerMeHTapHOro NO3A0BXHLOTO
crpeiiny JLL

Ha OCHOBI 17-CermeHTHOI
mozeni 6ynosu JLL.

Y koxHoMy 3 17 cekTopiB
BKa3aHO 3Ha4eHHs!
CUCTOMIYHOrO NO3A0BXHBOMO
CTPEViHy NEBHOrO

cermenTa JILL.

Puc. 3. Ipachik cermeHTapHmnx
KPUBIX MO3OBXKHBOTO CTPEiIHY
B YOTUPUKaMEpHiIil no3uyii.
Bu3HayaeTbCs ANCUHXPOHHICTL
KpuBIX AedopmaLlii

Yepes NoBHy brokaay

niBoi Hixki Nydka lica.
MakcumanbHe 3Ha4eHHs
cTpeitty (-16 %)

B anikarbHoMy 6iyHoMy
cermenTi JILL

(chioneToBa kpusa).

Hi BU3Ha4a€eTLCA NOMipHe 36inbLLUEeHHS KiHLEBO-AiacToniy-
Horo iHaekcy 06'emy JILL fo 77 mn/m? (HopMa — MeHLLE Hix
61 mn/m2), cTitku JILL He noToBLLEHi. [MoGanbHa ckopoTn-
BiCTb JILL 3HWKeHa (dhpaKLis BUkuay 3a MeTofoM Simpson —
30 %). Ha tni yumanoi AMCUHXPOHIT criocTepirany AndysHy
rinokiHesito Bcix cermenTiB JILL. ®pakuia sukuay JILLU 3a
TpUBMMIpHOO exokapgiorpadieto — 34 %. CyTTeBy kna-
naHHy AMCGYHKLitO He Br3Hauanu. BiporiaHicTb nereHeBoi
rinepTeHaii Hn3bka. [iactonivHa anceyHkuis | Tuny — 6e3
03HaK NiABULLEHHS TUCKY HanoBHeHHs JILL.

B anikanbHux 6i4HMx cermeHnTax JIL cnocTtepiranm
ABOLLApOBICTb GyA0BK Miokapaa 3 HasiBHICTIO rinepTpabe-
KyNnSipHOi CTPYKTYpY BHYTPILLHBOTO Lwapy. CniBBigHOLIEHHS
TOBLUMHM HEKOMMAKTHOTO LUapy 0 KOMMaKTHOrO Liapy B
cucTony ctaHoBuno 2,5 (puc. 1).

Mpun cnekn-TpekiHr exokapaiorpadii cnoctepiranu
3HWXEHHs rmobanbHOro No3aoBXHLOro cTpeiiHy JILW go
12 % (puc. 2).

3anopoxckuit MeguumHcKui xypHan. Tom 21, Ne 2(113), mapt — anpenb 2019 1.



Case report

Puc. 4. MatepH
no3aoBXHbOI Aecopmallii
MiXLUITYHOYKOBOT
Neperopozaky 3 nisHim
CUCTOMIYHUM NiKOM
(4epBoHa cTpinka)

Maibke nepes 3akpuTTam
aopTanbHoro knanaxa
(3eneHa BepTukanbHa
niHis) B nauieHTkn .

i3 noBHoto 6rokazoto nisoi
Hixkv nydka lica.

Puc. 5. MPT-306paseHHst
2-kamepHoi npoexLyii

1o KopOTKiit oci (A)

Ta fosri oci (B) L.

Ha sepxisuji J1LL i3
nepexopom Ha Gokosy
CTiHKY crnocTepiraeTbest
BUpaXeHa
TpabekynspHicTb Miokapaa
Y BUMMSAi HEKOMNAKTHOro
ry64acToro wapy no
BHYTPILUHBOMY KOHTYPY.

[Mpu cermeHTapHOMY aHanisi KpUBMX NO3LOBXHBLOI Ae-
dhopmaLii BU3Ha4anu, Lo MakcUMarnbHi 3Ha4EHHs CTPEHY
3acpikcoBaHi B anikanbHOMy BiYHOMY CErmeHTi, B SiKOMy
03HaK1 HEKOMMAKTHOCTI BUpaXeHi HabinbLue (puc. 3).

HasBHicTb noBHOI 6nokaam niBoi Hixkn nydka [ica
BUKNUKAE AUCUHXPOHHICTb ckopodeHHst J1LL. Hatenep Ha
OCHOBI AOCiMKeHHA Aedopmallii Miokapaa BCTaHOBIIEHO
Tpu BapiaHTa ckopoyeHHs JILL B ymoBax 6nokaau [9]. Y
MpeacTaBneHoMy KIiHIYHOMY BUMaaKy B MauieHTKW BU3Ha-
YEHO TaK 3BaHUI TPETIN TUM — 3 Mi3HIM CUCTOMIYHUM MiKOM
(puc. 4).

3a pesynsratamu 06CTEXEHHS NaLlieHTLi BCTaHOBUMK
nonepeaHin diarHo3 HekoMnakTHa kapaiomionatia. [Ons
OCTaTOYHOI BepudikaLii AiarHo3y XBopy ckepysBamu Ao
HauioHanbHoro HaykoBoro LEHTpY «IHCTUTYT kapaionorii
imeHi akagemika M. [1. Ctpaxecka» HAMH Ykpaitn ans
MpOBefEHHs MarHiTHO-pe3oHaHcHoi Tomorpadii (MPT).

MPT obcmexerHsi. MPT cepus BUKOHanM Ha anapari
«Toshiba Vantage Titan HSR 1.5 T» i3 BHyTpiLLHEOBEHHUM
nigcuneHHsm (Ffagosict — 10 mn).

3a pgaHummn MPT-gocnigkeHHs BCTaHOBMAW: Miokaps
JIW HepiBHOMIpHWIA, NOTOBLLEHWIA Ha piBHI Bepxisku J1LLI
i3 nepexofoM Ha GOKOBY CTiHKY LUNSXOM ry64acToro BHy-
TPILLHBOTO Lapy Miokapaa Ta 3HayHoi TpabekynspHocTi,
Lo BianoBigae HeKkoMnakTHoMy Miokapay. pu LboMy
3aranbHa ToBLUMHa ABOX LwapiB (komnakTHoro Lwapy (K) Ta
HekomnakTHoro wapy (H-LU) ML) ctanouna 18-20 mm
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no Gokoilt cTiHUi Ta 26—-28Mm Ha Bepxisui JILU Bigno-
BigHo. CniseigHoLLeHHs Miokapaa K/H-LU JILU signosigHoO
CTaHOBUTb: N0 GOKOBIV CTiHLi 6—7 MM/18 MM, Ha BepxiBLi
JIW — 5-6 Mm/26-28 MM (puc. 5). IHOeKC CniBBigHOLLEHHS
K/H-LU JILL Ha onucaHmx piBHSX cTaHoBMTb 1/2,5 i BinbLue.

OuiHtoroum ckopoTnmsy dyHKLito cepua B pexumi Cine,
BU3Haumnu: rnobansHa ckopotnuea dyHkLis J1LL nomipHo
3HMKEHa. [pn MOpOMETPUYHOMY OLiHIOBAHHI NiBi BiAAiNu
cepLs NoMipHO po3LumpeHi. Poamipw J1LL no kopoTkin oci —
60 MM, no AoBrin oci — 87 MMm.

Y pexumi T2 FatSat o3Hak Habpsiky Miokapaa, iHTpa-
MyparnbHux Ta cybenikapaianbHuX BOTHULL, HE BUSIBUTN.
JOocnigxytoun nepdysii miokapaa, aedektv nepdyasii He
BUSIBUTIN.

[py paHHEOMY Ta Mi3HLOMY BiATEPMIHOBAHOMY KOH-
TpacTyBaHHi (Ha 3-5 i 10—-15-20 xBunuHax nicns BBEAEHHS
KOHTPACTHOI PEYOBWHYM) BU3HAYWIK 30HW 4acTKOBOI (no-
KarbHOi) 3aTPUMKN BUBEOEHHSI KOHTPACTHOI PEYOBUHU: B
0OCHOBi TpabeKyn HEKOMMaKTHOTO Liapy Miokapaa Ta Ha Mexi
K/H-LL miokapaa y Burnsaai rinepiHTEHCMBHIX MOKanbHMX
NiHIHXX BOTHMLL 3aTpuMKn MP-KOHTpacTy. Takox 3adikcy-
Banu 3aTpuMKy BuBeaeHHs MP-KOHTPaCTHOI pe4OBMHU Ha
15 xBununi MP-gocnigxeHHs (30Ha 3aTPUMKU BUBEAEHHS
KOHTPACTHOI PEYOBWHW) y BUMSAAI NiHIHAX BOTHWLL iHTpaMy-
panbHo B MiXLLTyHO4KOBIN nepeTuHLi (MLLUM), nepeBaxHoO
CepeqHin TPETUHI, a TaKoX Ha PiBHI HKHLO-O0KOBMX Bia-
ainis J1LL, wo moxe Bignosigatv o3Hakam kapaiodidpoay.
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Tlikapcbkuti 8ucHogok: MP-03HaKW NOTOBLLEHHS CTiHKM
JIL B 0Bnacri BepxiBkm 3 nepexonom Ha 6okoBy cTiHky J1LL
LUASXOM Ty64acToro BHYTPILUHBOrO HEKOMMAKTHOMO Mio-
kapaa J1LL sk BpomkeHa ocobnmBicTb po3BUTKY Miokapaa
JILW. KappiodibposHi 3miHM B iHTpaMypanbHuX Bigdinax
cepeaHboi TpetuHn MLLUTM i HkHBO-6okoBMX Bigainis JILL
Hes'sicoBaHoro reHesy. OsHakv aunsaTauii Ta audysHoro
3HWKEHHS ckopoTnmeocTi JILL.

BusBneHHs HekoMnakTHOI kapgiomionatii notpebye
MPOBELEHHS CIMEIHOrO CKPUHIHTY. 3a pesynsratamu 06-
CTEXXEHHSI MaTEpi Ta EAMHOTO CVHA NALEHTKY NATOMONYHMX
3MiH i3 60Ky CepLieBO-CyaANHHOI CUCTEMM HE BCTAHOBUIN.
[HLUMX poauyiB NepLUOT MiHil y XBOPOi HeMae.

06roBopeHHsA

KniHiyHWi BUNagoK nokasye Ni3HIo AiarHOCTUKY HEeKoM-
MakTHOI KapaiomionaTii 3a 4OMOMOrO Cy4aCHWUX TEXHO-
norin kapaioBackynspHoi Bisyanisauii. Ane 3anigosputu
BKa3aHy NaTororito MoXxHa BXe Mif 4ac CTaH4apTHOro
exokapaiorpachiyHOro AOCTIMKEHHS!, 3BEPHYBLUM yBary Ha
rinepTpabekynsipHICTb CTPYKTYpy cepuesoro m'siza. OpHa
3 NPUYKUH HEJOCTaTHLOI AiarHOCTUKM LIbOTO CTaHy — He-
npaBuITbHe BUBEAEHHS anikarnbHOI Mo3uLii 3 YKOpoueHo
Bepxiskoto J1LL, Lo He Aae MOXIMBOCTI AeTanbHO OLHWTY
CTPYKTYpY anikanbHux cermeHTiB. 3 iHLoro Goky, Moxe byTu
npobnema rinepaiarHOCTUKM HEKOMMNAKTHOTO Miokapaa.
Tomy 3a HasiBHOCTI NiABuLLEHOT TpabekynspHOCTI 3aBXau
MOTPIOHO PO3PaxoByBaTy CMiBBIAHOLLEHHS MiXK KOMMAKTHUM
i HEKOMNAKTHWM LLIAPOM Yy CUCTOIY, @ TaKoX aHanisyBaTu
KMiHIYHY CUMNTOMATKKY, CIMEHUA aHaMHe3, 3aranbHui
CTaH CKOPOTAMBOCTI MioKapaa.

Hemae naHux, o TpabekynsipHa CTpykTypa Miokapza
€ OKPEMVM MPOTHOCTNYHUM thakTopom. 3aranom 6escumn-
TOMHa rinepTpabekynsapHICTb Miokapaa TpannseTbes He Tak
pigko. B nonynsuinHomy gocnimxeHHi MESA 3a gaHumm
MPT cepus, BoHa TpannseTbcs 3a kputepiamu Petersen
y 25,7 % yuacHwkis B ogHomy cermenTi JlL tay 8,0 % y
[BOX CErMeHTax y nonynsuii HU3bKOro puaunky 6e3 aHamHesy
cepLeBo-CyanHHX 3axsoptoBaHb [10]. MpunyckatoTb, Lo
rinepTpabekynsipHiCTb He € KpUTepieM HecmpuUsTINBOrO
MPOrHO3y y XBOPYX i3 HOPMarbHUMK po3mipamu Ta 3bepe-
XeHoto cuctoniyHoto dyHkuieto JILL [11].

Bnnus rineprpabekynsipHOi CTPYKTYpU Ha CKOPOT/MBICTb
MioKapaa 3anmwaeTbes BiKpUTAM NUTaHHAM. Y JOCTIDKEH-
Hi O. Huttin et al. (2014) nopisHioBanu ctaH gedopmaLlii
Miokapaa npy igionaTuyHiA AMNSTALiIHIA Ta HEKOMNAKTHIN
kapgiomionarii. BusHaueHo, LU0 y XBOPUX i3 HEKOMMAKTHUM
MIOKapAOM CroCTepiraloTbCA BAHOCHO 30epexeHi NOKasHKu
Aedopmaii B anikanbHnx cermeHTax J1LL [12]. Ha gymky aB-
TOpiB, BULLIEO3HAYeHi 0COBNMBOCTI MOXYTb BpaxoByBaTUCS K
KpuTepili AndepeHLianbHOI AiarHOCTUKW MiXk HEKOMMaKTHUM
MiOKapAoM i3 AUNATaLiiHOK KapaiomionaTieto.

[lopatkoBa fiarHOCTUYHA LiHHICTb AOCNIAXKEHHS
aedopmallii miokapa y XBOPUX i3 HAsBHICTIO MOBHOI
6nokaam niBoi Hixku nyyka ica nonsrae y BU3HaYEHHI
naTepHa CKOPOYEHHS MIXKLLITYHOYKOBOI neperopogku. Y
NpefCcTaBneHoMy KniHiYHOMY BMNAaKy BiH XxapakTepuay-
BaBCS HAsIBHICTIO Mi3HBOrO cucToniyHoro nika (3 tvn). 3a
pe3synbsTatamuy TPUPIYHOTO MPOCNEKTUBHOMO AOCTTIMKEHHS,
Lien BapiaHT AMCUHXPOHIi acoLitoBaBCA 3 YOTUPUKPATHUM
30iMbLUEHHAM PU3UKY 3aranbHoi Ta CepLeBo-CyaNHHOI

CMEPTHOCTi MOPIBHSHO 3 NEPLLUMM | APYTUM TUMaMU CKOpO-
YeHHs neperopoaku [13].

OcobnmBOCTSAIMM Li50TO KIIHIYHOTO BUMaaKy MOXHa BBa-
XaTu TpUBanUIn ManocMNTOMHWIA Nepebir 3axBOproBaHHS,
He3BaXatouW Ha CUCTOMIYHY ANCAYHKLIO MiBOrO LLNYHOYKa
Ta Mi3HI0 JiarHOCTUKY HEKOMMaKTHOI kapaiomionarii (4e-
pes 10 pokiB nicnsa 3sepHeHHst). BapTo nigkpecnuTy, Lo
MEePBYHHOK NMPUYMHOIO AN 06CTEXEHHS MaLeHTKW cTano
panToBe BUSIBMEHHSI MOBHOI Orokaau MiBoi HiXKM nyyka
lca npu npoxomxeHHi npodinakTnyHoro ornsaay. 3a Aa-
HAMW HigepnaHaCcbKoro MynbsTULEHTPOBOIO JOCTIMKEHHS
327 XBOpWX i3 HEKOMMAKTHOK Kapgiomionarieto, Len Bua
MopYLLEHHs NpoBiAHOCTI BUsBNseTLCS y 20 % XBOpYX i BBa-
KaETbCS NPEAUKTOPOM PO3BUTKY CUCTOIIMHOI AMCHYHKLUT
JILW, wo nigTBepmKye HaBeaeHUI KMiHiYHUIA BUNagokK [14].
Y 6inbL paHHbomy gocnimkenHi Erwin N. Oechslin et al.
(2001) noBHa briokaaa niBoi HixkK Myyka lica BU3HayeHa y
44 % navieHTi [7]. Mpu MaHichecTaLii B navieHTKV XpOHIYHOT
CepLeBOi HelOCTaTHOCTI BOHA MOXe OyTU kaHauaaToM Ans
iMMnaHTaLji pPeCMHXPOHI3YBaNbHOM MPUCTPOI. IHLLIOK 0Co-
6nMBICTIO MOXHA BBaXaTM BiACYTHICTb CIMEIHOIO aHaMHe3y,
X04a, 3riAHO 3 JaHUMW NonepeaHiX AOCHimKeHb, HEKOMMaK-
THUIA MioKapz Mae cnopaaynyHui xapaktep maimke y 50 %
nauieHTiB. JlokanisaLisi HeKOMNaKTHOrO LLapy NepeBaxHo
B anikanbH1X 60KOBUX Ta anikanbHUX HKHIX CETMEHTaX €
HabinbL TMNOBOO ANs Wiei natonorii [15].

BucHoBkH

[lns BCTaHOBMNEHHS diarHo3y HeKoMMakTHa kapaiomionarisi
BaXIMBY POMb BUKOHYE MyNbTUMOZarbHa KapaioBacky-
nSpHa Bidyanisayis 3 3anyyYeHHAM Takux MeTOAiB, SK
MarHiTHO-pe3oHaHcHa ToMorpadisi, TpUBMMIpHa exokap-
piorpadis Ta cnekn-TpekiHr exokapgiorpadis. Lii metoan
noTpiBHi He Tinbku Ans Bepudikauji giarHody, ane i ans
MPOrHo3yBaHHs! Nepebiry 3aXBOPOBaHHS!, KOHTPOIKO CTaHy
nawieHTiB y AMHaMILi.
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Pulmonary hypertension is a frequent and severe complication of systemic sclerosis (SSc). SSc-PAH patients have a worse
prognosis than patients with idiopathic PAH.

We report a case of a patient with delayed SSc and PAH diagnostics. Limited SSc was established in a 61-year-woman with
20 years of Raynaud’s syndrome anamnesis. But diagnosis of SSc-PAH was determined in severe and late symptomatic
stage with signs of right heart congestion, NYHA Ill FC and mPAP 48 mmHg. This emphasizes the need for clinicians to be
aware of limited SSc and have a high index of PH suspicion in such patients.

KAiHiYUHMM BUNAAOK Ni3HbOI AiarHOCTUKU CUCTEMHOI CKAEPOAEPMii Ta AereHeBoi
apTepiaAbHOi rinepTeHsii

A. 1. BacunbeBa, €. A. €rypina, 0. C. KanalwHukoBa

JlereHeBa rinepTeHsis € YacTM Ta 3arpo3fnMBIUM YCKNaaHEHHSAM CUCTEMHOI cknepoaepMii. [porHo3 y nauieHTiB i3 nereHeBoto
apTepianbHOH rinepTeH3ieto, LU0 acoLiioBaHa 3i CKNepOAEPMIED, MipLLMIA MOPIBHSAHO 3 NaLieHTaMu 3 igionaTiyHO apTepianbHO
rinepTeHsieto.

HaseneHui KiiHiYHWIA BUNaaoK Ni3HLOI 4iarHOCTVKV CUCTEMHOI CKIlepoaepMii Ta acoLLiioBaHOI 3 HEKO NereHeBoi apTepianbHoi rinep-
TeH3ii. Y nauieHTku BikoM 61 pik 3 20-piyHMM aHaMHe30M cuHapoMa PeiiHo BriepLue AiarHocToBaHa NiMiToBaHa hopma CUCTEMHOI
CKnepoaepMii Ha cTagii BUpaxeHx NposiBiB NereHeBoI MNepTeH3ii i3 CepeaHim TUCKOM y NereHeBii apTepii 48 MM pT. CT., THKKOT
MpaBOLLIYHO4KOBOI cepueBoi HegoctaTHocTi Ta Il K NYHA. Lle nokasye HeobxigHicTb 06i3HaHOCTi Ta CBOEYACHOT iarHOCTUKN
niMiToBaHOI hopmMu ckrepoaepmii Ta noTpedye NOCUNEHOI yBaru B paHHLOMY BUSIBIIEHHI NEreHEBOI rinepTeH3ii B TakuX XBOPUX.

KAMHHWUECKUM CAyyal No3AHEH AMarHOCTUKU CUCTEMHOW CKAEPOAEPMUMU U AETOUHOM
apTepuanbHOW TMNEPTEH3UU

A. . BacunbeBa, E. A. EryanHa, O. C. KanaliHukoBa

JleroyHas runepTeH3us ABMSETCS YaCTbIM M CEPbE3HBIM OCTOXHEHMEM CUCTEMHOW CKepoaepMum. [NporHo3 y NauneHToB ¢ neroy-
HOW apTepuarnbHoi rMnepTeHanel, acCoLMMPOBaHHON CO CKNeposepMUeN, Xyxe B CPAaBHEHWUM C NaLMeHTaMu C MAMONaTUYECKoN
NeroYHov apTepuanbHoON rMnepTeHauneit.

[peacTaBunm KNUHUYECKWIA CryYai No3aHEN AUarHOCTUKN CUCTEMHOW CKNEPOAEPMUM U aCCOLIMMPOBAHHOW C HEN NIErOYHON
apTepuarnbHOV rMnepTeH3ny. Y naumeHTkun B BodpacTe 61 rog ¢ 20-neTHnm aHamHe3oM cuHapoma PeitHo Bbina Bnepsble AnarHo-
CTUpOBaHa NIMMUTMPOBaHHas hopma CUCTEMHO CKNEPOAEPMMM Ha CTAAUMN BbIPaXKEHHbIX NPOSIBIIEHUIA NIEFO4HON rUNEPTEH3UN
CO CpefHUM AaBneHNeM B NIErO4YHON apTepun 48 MM pT. CT., TSHKENO NpaBoXesyA04KOBON CEpAeYHON HEAOCTaTOYHOCTbLIO
n Il ®K NYHA. 310 nogyepknBaeT He06x0aAMMOCTb OCBELOMMIEHHOCTH U CBOEBPEMEHHOW ANArHOCTVK NMMUTMPOBAHHON
chopMbI cknepoaepmMmum 1 TpeByeT NOBLILLEHHOTO BHUMAHUS B PAHHEM BbISIBNEHUM NIETOYHON TUNEPTEH3UM Y TaKUX NALUEHTOB.

Systemic sclerosis (SSc) is a multiorgan autoimmune
connective tissue disease characterized by vasculopathy
and fibrosis. The prevalence of SSc ranges from 7 million
to 489 million [1].

Cardiorespiratory complications, such as pulmonary
hypertension (PH) and intersticial lung disease are the main
causes of mortality in SSc patients [2]. Different types of PH
may occur in SSc patients: pulmonary arterial hypertension
associated with SSc (SSc-PAH), pulmonary veno-occlusive
disease (PVOD), pulmonary hypertension associated with
intersticial lung disease (PH-ILD), pulmonary hypertension
associated with left heart disease (PH-LHD). Among them
SSc-PAH is the most common studied variant with preva-
lence of 8-15 % [3,4] and significantly lower survival rate
in comparison with idiopathic PAH [5,6]. Without treatment
the average life expectancy after symptoms manifestation
has been 2-3 years [7]. Patients with teleangiectasia,

anti-centromere antibodies, older age and longer disease
duration are at the higher risk for developing PAH [8-10]. In
Ukraine there is lack of epidemiological studies on PAH in
SSc. According to the registry of SSc patients established
in the Rheumatology Department of Mechnikov Dnipro-
petrovsk Regional Clinic the pulmonary artery pressure
assessed by transthoracal echocardiography (TTE) was
23 mmHg in 190 patients with SSc, among them 25.3 %
had pulmonary fibrosis [11].

Significant efforts have been made to improve the di-
agnostics and classification of PH. According to ESC/ERS
guidelines 2015 PH is defined as mPAP of 25 mmHg or
greater obtained by cardiac catheterisation at rest [12]. In
March 2018, on the 6 World Symposium of PAH in NICE
a new PH haemodynamic definition was proposed. Thus,
mPAP >20 mmHG should be considered as upper normal
value and pre-capillary PH could be defined as mPAP
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>20 mmHg, pulmonary artery wedge pressure (PAWP)
<15 mmHg and pulmonary vascular resistance (PVR)
>3 WU. This definition allows to identify pulmonary vascular
disease at an earlier stage. The impact of the new definition
on the number of pre-capillary PH patients identified would
be low with preliminary data suggesting an increase of less
than 10 % [13]. In the study of Coghlan et al., 71 patients
with SSc were clinically assessed at baseline and after 3
years, including right heart catheterisation (RHC). Among
them 3 % developed PH and 7 % developed SSc-PAH.
PVR, tricuspid regurgitation velocity, diffusion capacity
and the size of the inferior vena cava at baseline were
independent predictors for the development of PH during
follow-up [14].

Another study of J. V. Cristopher et al. demonstrates,
that 16 SSc patients with borderline mPAP from 21 to
24 mmHg have developed manifest PAH at the time of
follow-up RHC (median follow up 45 months). At baseline
catheterization these 16 patients with borderline PH had
mPVR of 2.9 WU and it increased to 4.9 WU at follow up.
Patients with borderline mPAP were more likely to develop
PH than patients with mPAP <20 mm Hg [15].

SSc-PAH belongs to Group 1 disease of the PH clas-
sification, at the same time the number of SSc patients
with mPAP > 20 mmHg and PAWP > 15 mmHg at rest is in
the range of 20-45 % [16,17]. After significant parenchymal
lung disease exclusion, they will be classified as PH due
to SSc-PH-LHD, or Group 2 of the PH classification [12].
The underlying causes of LHD can include the presence or
absence of valvular heart disease, heart failure with reduced
ejection fraction or heart failure with preserved ejection
fraction. Elevation in pulmonary vascular pressures can
be related to several mechanisms: passive transmission of
pressures from the left atrium, changes in vascular compli-
ance due to elevated left atrial pressure [18] and changes
in the pulmonary vascular tone or vascular remodeling.

Another challenge to the PH specialist may be di-
agnostics and treatment of PVOD in suspected SSc-PH
patients. This condition remains poorly understood and
accounts for 5-10 % of cases initially misdiagnosed as
IPAH. Haemodynamic presentation of PVOD is similar to
IPAH, particularly with respect to wedge pressure, which is
invariably normal in both disease conditions [19,20], that
was reflected in the ESC/ERS guideline PH 2009 [12].
In updated clinical classification (Nice 2018) PVOD was
determined as PAH with overt sings of venous / capillaries
(PVOD/PCH) involvement [13]. Recent genetic studies
have shown that PVOD occurs sporadically or is inherited
in families due to recessive mutations of the eukaryotic
translation initiation factor 2 alpha kinase 4 (EIF2AK4) gene
which encodes the GCN2 protein [21]. Clinicians should
be aware in cases, when patient experiences worsening
after initiation of the specific PAH treatment or becomes
refractory to this therapy.

Major finding that has important implications for both
the initial clinical classification of SSc-PH patients and
their long-term management is change in hemodynamic
classification over time. In the PHAROS cohort [22], 30 %
of patients changed their PAWP on follow-up RHC to
the degree where they cross over the PAWP classification
threshold of 15mmHg, including almost one-quarter of pa-
tients who had an initial PAWP <15 mmHg. This occurred
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independently of whether the patient was placed on a PH
medication. In the REVEAL registry, 16 % of PAH patients
with mixed etiology changed their PAWP enough on fol-
low-up to have what is termed a “PAWP class change”, at
the same time 65 % of patients with a PAWP >15 mmHg
had a PAWP <15 mmHg on repeat RHC [23]. There are
several explanations why PAWP may truly change in
SSc-PH patients. First, patients who develop an elevated
PAWP over time may simply have developed heart failure
with preserved ejection fraction in addition to their under-
lying PH, since heart failure is a disease associated with
aging and diastolic dysfunction which is common in SSc
[24]. But in the PHAROS study no increased baseline
diastolic dysfunction was found in patients with an initial
PAWP <15 mmHg who had an elevated PAWP on their
follow-up RHC, there were no differences in TTE mea-
surements of diastolic dysfunction or left atrial size when
performed at the time of the second RHC, making progres-
sive development of heart failure with preserved ejection
fraction less likely [23]. Second, either improvements or
decrements over time in right ventricular (RV) function can
alter left heart filling pressures by RV-LV interdependence
[25]. And the last one, therapies such as diuretics and PH
medications may have altered PAWP.

SSc being a well-known risk factor for developing PAH,
but there are still delays in diagnosing PAH and conse-
quently more than 80 % of patients present with the World
Health Organization (WHO) functional class Il or IV at this
point [26]. Coghlan et al. reported the first evidence-based
algorithm (DETECT) for the screening of PAH in SSc [9].
The DETECT algorithm is a tool to identify patients with PAH
in the asymptomatic stages, through the study of clinical
variables, pulmonary function tests, immunological, bio-
logical, electrocardiographic and finally, echocardiographic
parameters. The application of the DETECT algorithm was
conducted in two steps through the website PAH risk calcu-
lator (http://detect-pah.com) [27], the first step for referring
the patient for echocardiography and the second for carrying
out RHC [26]. The ESC/ESR 2015 PH guidelines introduce
the DETECT algorithm as a valid method to be performed
for annual screening of PAH in patients with SSc [12].

It is a very common situation for SSc patients, when
several mechanisms can work together and lead to PH.
Careful phenotyping of PH in SScis very important because
it has an impact on treatment choice, therefore different
treatments and strategies are indicated for the different
subgroups of patients.

Despite the attention that PH has drawn in recent years,
significant gaps remain in the management of challenging
cases of PH in Ukraine.

In September 2016 a 63-year-old female presented
to the centre with mixed dyspnea on a moderate exertion
progressively increased over the last year; fatigue; episodes
of burning or tightness in the chest and pain lasting more
than a few minutes, getting worse with activity; chronic ankle
edema; two pillow orthopnea for 2 months; pain in fingers
and toes, their paleness, sensations of cold and numbness;
back pain; dizziness while walking.

In 2015, the patient was hospitalized due to angioparal-
itic stage of Raynaud’s syndrome to the Rheumatology
Department of the City Hospital. She had peripheric artery
disease with involvement of forearm and tibial arteries
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without hemodynamic abnormality. She noted a history of
Raynaud’s syndrome and sclerodactyly for more than 20
years, but she was not examined for scleroderma. Her medi-
cal history also included anamnesis of arterial hypertension
for 35 years and ischemic stroke (March 2015). The patient
was in menopause for 10 years, had one pregnancy with 1
normal birth in anamnesis.

Physical examination of the patient identified sclero-
dactyly, cyanosis, jugular vein pulsation. Thyroid gland
was normal without masses. There was no adenopathy.
Chest was hyposthenic and symmetric, nontender without
masses or discharges. BMI was 26.7. RR was 22 per mi-
nute. Lung fields were clear to auscultation. BP was 145/95
mmHg sitting, HR was 92 per minute. Cardiac auscultation
revealed systolic murmur on the left parasternal border and
enhanced P2. Abdomen was symmetrical, soft, flat, bowel
sounds were present, no bruits, nontender to palpation.
Flunk dullness was noted on percussion. Liver edge was
+2 cm, spleen, kidney did not palpate. Extremities examina-
tion revealed sclerodactyly, signs of chronic venous stasis
changes in both legs, 1+ edema until the knees.

Bendopnea test [28,29]: BP was 130/85 mmHg and BR
was 4 within 15 seconds in sitting position. While bending
30 seconds dyspnea occurred on the 10 second. After
the patient returned in sitting position BP was 138/92 mmHg,
BR was 7 within 15 seconds.

The 6-MWT distance was 192 meters with desaturation
from 95 % to 91 % and pulse increased from 96 to 118
beats per minute. Borg dyspnea score was assessed as 4.

Chest radiography revealed increased cardiothoracic
ratio, clear lung fields with prominent central pulmonary
arteries.

On ECG, there was left axis deviation, rhythm was
sinus with HR 87 per minute and amplitude signs of right
atrium enlargement.

The result of spirometry (FEV1 84 %, FEV1/ FVC 126)
did not reveal any abnormalities.

Clinical blood analysis: HGB 158 g/L, RBC 4.8 10"/,
WBC 7.1 10°/L; Platelets 202 g/L.

Biochemical analysis: total bilirubin 8 umol/L, LDL
3.1 mmollL, alkaline phosphatase 114 U/L,ALT 18 U/L/,AST
30 U/L, creatinine 107 umol/L, urea 350 umol/L, total protein
65 g/L, albumin 39 g/L, sodium 140 mmol/L, potassium
5.0 mmol/L. Differential diagnoses of HIV, hepatitis B and
C virus, thrombophilia, thyroid disorders were excluded by
laboratory tests. NT-proBNP was 845 pg/ml (RR <130 pg/ml).
Index-anticentromer antibody 1gG > 8.

Based on ACR (including the LeRoy and Medsger
modifications) and the EULAR Ciriteria for Systemic Scle-
rosis [30], limited SSc was diagnosed as the presence of
Raynaud’s syndrome plus SSc-specific autoantibodies.

Screening for PH using step 1 of the DETECT al-
gorhithm showed 329 risk score.

Further testing included TTE which showed a markedly
dilated RV (end-diastolic diameter 51 mm) and right atrium
(right atrium area 31 cm?), reduced tricuspid annular plane
systolic excursion (TAPSE) (10 mm), severe tricuspid
regurgitation (>2.6 mm/sec), RV/LV was 1.0, at the same
time estimated systolic pulmonary artery pressure (sPAP)
was 107 mmHg, abnormal function of the interventricular
septum (IVS), a nonhaemodynamic relevant pericardial
effusion (100 ml), and a dilated vena cava inferior (9.7 mm)

were revealed. Left ventricle (LV) ejection fraction was 74 %,
iLV mass — 64 g/cm?. There were no signs of congenital
heart disease.

After calculating the total risk score by step 2 of the DE-
TECT algorithm, RHC was performed.

Hemodynamic evaluation by RHC verified pre-capillary
PH: mPAP 48 mmHg, PAWP 9 mmHg and PVR of 800
dyn*sec/cm®, cardiac index 2.0 I/min/m2 Mixed venous
partial pressure of oxygen was 31 mmHg, arterial partial
pressure of oxygen was 51 mmHg. Ventavis inhalation
performed during RHC did not meet the criteria for an acute
vasoreactive response.

Coronaroangiography findings included 65 % stenosis
of left anterior descending artery and 30 % stenosis of left
circumflex artery.

Abdomen ultrasound showed echo-signs of fatty liver
disease. Portal vein was 1.0 cm. The wall of gallbladder
was thickened up to 0.4 cm and hyperechoic, echogenicity
of pancreas was increased without masses. Marked aortic
sclerosis was seen.

As a result, the patient’s diagnosis was confirmed as
mild PAH WHO FC Il, associated with limited SSc, inter-
mediate risk. Il stage of right heart failure with RV systolic
dysfunction and LV preserved systolic function.

PAH treatment was initiated with Revatio 60 mg daily.
Concomitant therapy consisted of Valsartan / Hydrochlo-
rothiazide 160/12.5 mg daily, Acetylsalicylic acid 75 mg
daily, Atorvastatin 20 mg daily, Thorasemide 10 mg daily,
Furosemide 40 mg daily, Spironolactone 50 mg daily. The
patient had rheumatologist consultation, but no medications
for SSc were administered.

The patient had remained clinically stable for 4 months.
In March 2017, she was admitted to the hospital with
tachycardia, worsening of right heart failure, signs of fluid
retention and increased dyspnea, deterioration to NYHAIII.
There was atrial fibrillation on ECG with HR of 110 beats
per minute and BP of 134/85 mmHg. Anticoagulation with
Rivaroxaban 20 mg daily was initiated immediately. Due to
aggravation of heart failure symptoms, early cardioversion
was considered.

On transesophageal examination, right ventricle outflow
tract thrombus and left atrial appendage thrombus were
found. These results pointed on management the patient
with rate control therapy. After escalation of diuretic therapy
and achievement of rate control between 90-100 beats per
minute, some improvement of right heart failure congestion
symptoms was observed, but the patient still remained in
NYHAIII. In 6-MWT the covered distance was 170 m. TTE
hemodynamic parameters did not differ from baseline: RV/
LV 1.0; sPAP 105 mmHg, iS RA 19.4 cm/m?, LVEF 65 %,
paradoxical motion became more pronounced.

After clinical examination, we observed progression to
NYHAFC Illin our patient, but there were no TTE changes
and no 6-MWD test decrease to 15 %. Right heart cathete-
rization was not done due to presence of RVOT thrombus.
Decision about sequential drug combination therapy was
done and Ventavis was administered additionally.

The patient had remained in the same clinical status
without improvement following initiation of combination
therapy. In October 2017, she suddenly died.

Our clinical case demonstrates outcomes of delayed
SScand PH diagnostics. Thus, limited SSc was established
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in the 61-year-woman after 20 years of Raynaud’s syndrome
anamnesis. During hospitalization with paralytic form of
Raynaud’s syndrome in 2015, our patient had already
complained of dyspnea, but none of these symptoms were
taken in a point for SSc suspicion and subsequent screening
for PH with the DETECT algorithm. Diagnosis of PAH was
determined in severe and late symptomatic stage with signs
of right heart congestion, NYHA Il FC and mPAP 48 mmHg.
This emphasizes the need for clinicians to be aware of
limited SSc and have a high index of PH suspicion in such
patients. Ongoing follow-up and critical re-evaluation of
the diagnosis with individual assessment of clinical status,
co-morbidities and treatment efficacy are essential due to
the high risk of cardiovascular complications.
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BiaAHOBAEHHA HOPMAAbHUX OKALO3iIMHUX CMiBBiAHOLLIEHD

Case report

NPU KOMNAEKCHOMY AiKyBaHHi XBOPUX Ha reHepani30BaHMW NapOAOHTUT

i3 BKAOUEHMMU AepeKTamMu 3yOHUX pAAIB

A. C. MeAnbHUUYK*, M. M. Poxko, I M. MeAbHUUYYK

ABH3 «IBaHO-®paHKiBCbKMI HALiOHaAbHWUI MEAUYHWI YHIBepCcHTET, YKpaiHa

MeTa po60oTH — BifHOBMEHHS OKMHO3iAHMX CMIBBIgHOLLEHb HA OPTONEANYHIX eTanax KOMMEKCHOrO NikyBaHHS XBOPUX Ha reHeparni-
30BaHWi napogoHTKT () xpoHiuHoro nepebiry | Ta |l cTyneHiB po3suUTKY i3 BKIOYEHUMY fedekTamu 3yOHUX psiaiB 3a 4OMOMOrOK
anapara «T-Scan» s JocsirHeHHst ctabinisavii xsopobu.

Marepianu Ta metogu. O6cTexunm 55 nauienTis Bikom 20—44 poku: 20 CTOMATONOMYHO 30POBMX i3 HOPMASEHUMM OKIHO3IAHAMM
CcniBBigHOLIEHHAMM 3y6HMX psAais i 35 xBopux Ha 1 xpoHiyHoro nepebiry | Ta Il cTynenis i3 yactkosoto (1-3) BTpatoto 3ybis Il i
IV knacis 3a KeHHei. [licns BU3Ha4eHHs CTaHy OKITHO3iHIX CMiBBIHOLLEHb YCiM XBOPUM MPOBENM KOMMeKkcHe ikysaHHs [T1.
Tak, BUKOHyBan BuGipkoBe NpuLLichoByBaHHS abo NiABULLEHHS OKMHO3INHOT NIOLLMHI KOMMO3WUTHAM MaTepianiom nig KOHTPonem
anapata «T-Scan Ill», gocsaraoun MakcumanbHO NpaBUIbHOMO PO3NOAINY OKMHO3iNHMX KOHTaKTIB. BogHoYac BUKOHanM micuese
iHCTpyMeHTarnbHe Ta MeauKaMeHTO3He NiKyBaHHS!, BUKOPUCTOBYKOUM aHTUMIKPOGHI, NpoTu3ananbHi npenapatv i MeankameHTu
3aranbHoi i, Lo BNAMBaloTb Ha MeTaboNiuHi NOPYLUEHHSI, BcepeamHy. [lani po3anoynHany optoneanyHe nikyBaHHs, 3amiLLyoun
pedekTn 3yOHNX PSARIB HE3HIMHUMM MEeTanokepamiuHIMM KOHCTPYKLisMK Mig koHTponem anapata «T-Scan Ill». Pesynkratn
nikyBaHHS OLjHIOBany Bigpasy Ta Yepes 6 i 12 micauis.

Pesyniraru. [MigTBEpAKEHO, IO B HOPMI PO3MOZIN XYBarbHOIO TUCKY MiX NIBOKO Ta MPaBOK YacTMHaMW 3yBoLLenenHoi cuctemu
craHoBuTb 50 % Ha 50 %. OpHak BUSBWNK, LIO Y 300POBMUX OCIO OKIMIO3ilHI CMIBBIHOLLEHHS HE 3aBXAM ideanbHi, a AianasoH
KonueaHb cTaHoBUTb (48,7 Ha 51,3) + 0,24 %. Ha eTanax opToneanyHoro nikyBaHHs Ta, 0coBMMBO, Mig Yac npunacyBaHHs
KOHCTPYKLi 3a gonomoroto anapara «T-Scan |l1» gocsranu Bu3HadeHoi Hopmu, nparHydn o igeany. [JocarHyTuin Komnnekc-
HUM NiKyBaHHAM CTaH NapopoHTa M OKMH3ii yTpUMyBaBCs noHad 12 MicsauiB, WO NiATBEPMKEHO KIHIKO-PEHTTEHONOMYHUMM
rnoKasHukamm.

BucHoBKW. BigHOBNEHHS! NpaBUmnbHUX OKMHO3iAHUX CMIBBIAHOLLEHb Nif KOHTpornem anapata «T-Scan lll» Ha opTonegnyHux
eTanax KOMMIeKCHOro nikyBaHHs! XBopux Ha [T1 i3 BknoueHmm gedektamu 3yGHMX psaiB nicns iHiliansbHoi Ta MeaukameH-
TO3HOI NApPOAOHTANbLHOI Tepanii cnpusano Wwauakin pemicii MM i 3abeaneyvyBano NpodinakTyky pisHOMAHITHWUX YCKNagHEHb i
CTiiKy cTabinisaLjto naTonoriyHoro NpoLecy B NapoAOoHTi.

BoccTaHOBA€HME HOPMAAbHbIX OKKAO3UOHHbIX COOTHOLLEHUH
NPU KOMNAEKCHOM A€YeHWUH OOAbHbIX reHepaAu30BaHHbIM NaPOAOHTUTOM
C BKAIOYEHHbIMU AedpeKTamu 3yOHbIX pAAOB

A. C. MenbHuuyk, H. M. Poxko, I. M. MeAbHUUYK

Llenb paGoTbl — BOCCTAHOBNEHWE OKKIIO3MOHHBIX COOTHOLLEHWIA HA OPTONEAUYECKMX STanax KOMMIIEKCHOTO NeveHu st GorbHbIX
reHepanu3oBaHHbIM napogoHTUToM (1) xpoHuyeckoro TedeHust | v |l cTeneHn pasBuTHS € BKIKOYEHHBIMK AedekTamn 3yBHbIX
PSILOB C MOMOLLBIO annapata «T-Scany [n1s AOCTKeHWs cTabunusaummn 6onesHu.

Marepuansi u metoabl. O6cnenoBaHbl 55 naumeHToB B BospacTe 20—44 net: 20 cToMaTonornyecku 300poBbIX ¢ HOpManbHbIMU
OKKJTO3MOHHBIMW COOTHOLLIEHUSIMI 3y6HBIX psfoB U 35 6onbHbIX 1 xpoHuyeckoro TedeHust | v Il cteneHeit ¢ yactuyHom (1-3)
notepen 3y6oB Il u IV knaccoB no KeHHeow. Mocne onpenenernst COCTOSHUS OKKIHO3MOHHbLIX COOTHOLUEHWA BCEM BOMbHbLIM
npoBenu KomnrekcHoe neyeHue [T1: ocywwecTBnsnm nabuparensHoe NpULLNMAGOBLIBAHUE UMW MOBBILIEHWNE OKKITO3MOHHOM
MIIOCKOCTY KOMMO3UTHBLIM MaTepuarom nog KoHTporem annapata «T-Scan Ill», gocTuras MakcmansHO NpaBUbHOTO pacnpe-
[erneHns OKKMIO3MOHHBIX KOHTAKTOB. B TO Xxe Bpemst NpoBoAUAN MECTHOE WHCTPYMEHTaNbHOE W MeANKaMEHTO3HOE NeYeHne ¢
1CMONb30BaHNEM aHTUMUKPOGHBIX W MPOTUBOBOCNANMTENBHBIX NPENApaTOoB 1 MEAMKAMEHTOB OBLLEro AelCTBIS, KOPPETVPYHOLLMX
meTabonuyeckue HapyLIeHUs, BOBHYTPb. [lanee HaunHanm optoneamnyeckoe neveHmne, samellas AedekTbl 3yOHbIX psaoB HECheM-
HbIMW MEeTanoKepaM1M4eCKMM KOHCTPYKLMSMU NoA KoHTporiem annapata «T-Scan |ll». Pesynstatsl oLeHnBanu cpasy, yepes 6
1 12 mecsiLeB.

Pesynkrarthl. MoaTBEpXaeHo, YTO B HOPME pacrnpefeneHiie XeBaTenbHOrO AaBneHns Mexzy eBoi 1 NpaBoi YacTsiMu 3y6o-
YentocTHo cuctemsl coctaensieT 50 % Ha 50 %. OgHako ycTaHoBMIN, YTO Y 3A0POBbIX OKKIHO3MOHHbIE COOTHOLLIEHUS He BCeraa
naeanbHble, a AnanasoH konebaHuit coctaenseT (48,7 Ha 51,3) + 0,24 %. Ha atanax opToneanyeckoro neveHns u, 0cobeHHo,
BO BpPEMS NPUNACOBKM KOHCTPYKLMIA C NOMOLLb0 annapata «T-Scan Ill» goctvrny onpeaeneHHon HopMbl, CTPEMSICh K naeany.
JocTurHyToe KOMNMEKCHBLIM NTeYEeHEM COCTOSIHUE NAaPOAOHTA W OKKITO3WM YaepkuBanock bonee 12 MecsiLes, 4To NOATBEPXAA-
NOCb KMWUHUKO-PEHTTEHOMNOTMYECKUMU NoKa3aTensmu.

BriBoak!. BocctaHoBneHve npasuiibHbIX OKKIHO3MOHHBIX COOTHOLLIEHMIA MO KOHTporieM annapata «T-Scan |l1» Ha opToneanyeckux
aTanax KOMNEKCHOro neveHus 6onbHbIX 1 ¢ BKNIOYEHHBIMM fedekTamu 3yOHbIX PSAOB NOCNe MHULMANBHOM 1 MeaNKaMEHTO3HOM
napoAoHTanbHOI Tepanuu, cnocobcTeoBano beicTpoi pemuccum 1 n 06ecnednBano NpounakTuky pasnuyHbIX OCIOKHEHNI 1
YCTOMYMBYLO CTaBUNM3aLMI0 NATONOMMYECKOro NPoLiecca B MapoLOHTE.
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Restoration of normal occlusal relations in the complex treatment of patients
with generalized periodontitis and bounded edentulous spaces

A. S. Melnychuk, M. M. Rozhko, H. M. Melnychuk

The aim of the work is to restore occlusal relations during the orthopedic stages of complex treatment in patients with chronic
course of generalized periodontitis (GP) of the | and Il degree and bounded edentulous spaces using the “T-Scan” system to
achieve stable disease.

Materials and methods. A total of 55 patients aged from 20 to 44 years old were examined, including 20 persons with oral health
and occlusal equilibration and 35 patients with GP in its chronic phase of the | and Il degree presenting with Kennedy classes Il
and IV partially edentulous situation (1-3). After evaluation of the dental occlusion relationships, all patients were performed a
complex treatment of GP by selective grinding or occlusal surface adjustment with a composite material under the control of the
apparatus “T-Scan III”, achieving the most correct distribution of occlusal contacts. At the same time, the local instrumental and
medical treatment using antimicrobial and anti-inflammatory drugs and medicines with systemic effect orally to correct metabolic
disorders. This was followed by the orthopedic treatment, restoring the dentition defects with fixed metal-ceramic structures under
the control of the “T-Scan III” system. The results of therapy were evaluated immediately, after 6 and 12 months.

Results. We have confirmed that the normal masticating pressure between the left and right parts of the dentofacial system is
distributed evenly. However, we have found out, that there are not always ideal occlusion relationships, and the variation range is
(48.7 10 51.3) £ 0.24 % in healthy persons. At the stages of orthopedic treatment, and especially fitting denture with the help of the
“T-Scan lII” system, we have reached the norm determined by us, striving for perfection. The state of periodontium and occlusion
achieved after the complex treatment, remained for more than 12 months, that was confirmed by clinico-radiological data.

Conclusions. Restoration of normal occlusal relations under the control of the “T-Scan III” system contributed to rapid GP
remission during the orthopedic stages of complex treatment in patients with GP and bounded edentulous spaces after initial
and medicamentous periodontal therapy and provided prevention of various complications and long-term stabilization of the

pathological process in the periodontium.

Bigomo, Lo Npu po3BUTKY 3ananbHuX i AUCTPOMIYHUX 3MiH
Yy NapOAOHTI 3B1YANHE OKMIO3iINHE HABAHTAXEHHS NOYNHAE
nepeBuLLYBaTV BUTPUBANICTb NAPOLOHTA i NEPETBOPHOETHCA
3 YMHHKIKA, LLIO CTUMYITIOE 0OMiHHI MpoLiecy, y TpaBMyBarb-
HWIA. Lle nopyLuye Tpodiky Ta pru3BOAUTL A0 MOLLKOKEHHS
TKaHWH. Tak BUHUKAE TPAaBMaTUYHA OKMHO3IS, LLIO CNIPUYKHSIE
reHepanisoBaHuin napogoHTuT (1), ockinbky nepeayaci
KOHTaKTV MOXyTb ByT1 Oro MyckoBUM MexaHismom [1]. Mpu
LIbOMY PO3BMBAETLCS CTaH AekomneHcauii, Konu yHKLi-
OHarnbHi pe3epBu CTaloTb HeJOCTaTHIMM, @ MOPYLUEHHS
iHTEHCMBHOCTi (hyHKLOHANBHOM0 HABAHTXEHHS HETaTUBHO
BNAMBae Ha npoLecu 06MiHy B napofoHTi [2—4].

HepiBHOMIpHWIA PO3MOAiN KYBanbHOTO HAaBAHTAXEHHS
Ha OKpeMi AinsHkv 3y6HMX psais y pasi [T nprussoguTb A0
CYTTEBMX OKITHO3INHNX NOPYLUEHb | NEPEBAHTAXEHHS OBHUX
YacTuH 3yBOKOMIPKOBOIO KOMMMEKCY Ta HEJOBAHTaXEHHS
iHWw¥X [5]. | nepeBaHTaxeHHs (TpaBMaTUyHa OKMHO3is), i
HeAoBaHTaXEHHS (rinoyHKLIS) TapoAoHTa HECTIPUATIIBO
AitoTb Ha CTaH perioHapHOro kpoBoobiry, € AOAATKOBAM
YMHHUKOM PU3MKY MPOrpecyBaHHs! i PO3BUTKY YCKNaaHEHb
[T1[6-8]. OgHMM 3 OCHOBHMX METOZIB Y KOMMIIEKCHOMY iKY~
BaHHi 1 € BUpIBHIOBAHHS OKITHO3INHOT MIOLLMHY Ta CUMOBUX
B32EMOBIAHOCUH MiX 3yOHUMY psijamu 3a JOMOMOTOt0 LUK~
HyBanbHUX anapartis abo 3y6Hux npotesis [9]. Mpu LbOMy
Ba)XIMBE 3HA4EHHSI Ma€e CBOEYACHICTb 3aMilLleHHs1 AedhexTiB
3y6HMX psAiB, BpaxoBYHOUM OKITHO3iiAHI cniBigHOLLEHHS [10].

[ns Bubopy npaBunbHOT KOHCTPYKLT NpoTe3y NoTpibHO
[ZyXXe TOYHO BCTAHOBUTU OKIHO3iMHI CMiBBIAHOLLEHHS, TOMY
cnocib ix ouiHoBaHHS Mae BaxnmBe 3HadveHHs [11]. Lle
3yMOBItO€ HEOOXiAHICTb BUKOPUCTaHHSI HOBUX | NEpeoBUX
METOAVK, 30KPEMA 3aCTOCYBaHHs KOMIOTEPU30BaHOr0
aHanisy okntoaii T-Scan (Tekscan) [12,13], skuin noBHICTIO
yCyBagE 3 NMpOLIECy yXBaNeHHs KNiHIYHOTO pilLeHHs CyD'ek-
TWBHY CKMaZoBy, SIK NMPW BUKOPWUCTAHHI iHLWKUX MeTogiB
OLIiHIOBaHHS CTaHy oknogii [14,15].

MeTa po6otu

BigHOBNEHHS! MiXOKITHO3IMHMX CMiBBIAHOLLEHb HA OpTOmne-
AMYHMX eTanax KOMMIEKCHOrO fikyBaHHS XBopux Ha [Tl
XpoHiuHoro nepebiry | Ta Il cTyneHiB po3BuTKY i3 BKIOYeE-
HUMW AedbekTamn 3yBHUX psfiB 3a AOMOMOrOK0 anapara
«T-Scany.

Marepianu i MeToAU AOCAIAXKEHHA

O6eTtexunu 55 comaTMyHO 300POBKX MALIEHTIB BiKOM
20-44 poku: 20 cTOMaTONOrYHO 30OPOBUX NOAEN i3
HOPManbHUMU MiXKOKITHO3iIHUMY CMIBBIAHOLWEHHSIMM 3y6-
HUX psiaiB, 35 xBopux Ha T xpoHivHoro nepebiry | Ta Il
CTYNEHiB PO3BUTKY 3 4aCTKOBOI BTpaToio 3y6is. flecpekTtn
3yOHux psgie Bignosiganm Il i IV knacam 3a KenHegi,
KinbkiCTb BTpayeHux 3ybis — Big 1 Ao 3. Yci obetexeHi
nauieHTn ganv iHpopmMoBaHy 3rody Ha AOCHIMKEHHS 3
BUKOPWCTAHHSM BIZMNOBIOHWX METOAMK AOCMIIXEHHS Ta
MeaNKaMEHTIB.

[ns ontumi3auii OKNKO3iHOI AiarHOCTUKM Ta NiaBmM-
LLIeHHS Ti TOYHOCTi OKMHO3iiiHi CNIBBIAHOLWEHHS OLiHIOBaN
3a JOMOMOrOK KOMM'OTEPHOTO aHani3y, BUKOPUCTOBYHOMN
anapart «T-Scan Ill» cipmm Tekscan, Inc., Boston, USA, a
OTpWUMaHi faHi 3bepiranu B nepcoHansHOMy KOMITIoTepi,
BWKOPWCTOBYBANM Ha Pi3HNX eTanax nicns nikyBaHHs Ta y
BinganeHux TepmiHax (Yepes 6 i 12 MicsLiB) Ans MOHITOPUH-
ry. MeToauka fOCTIMKEHHS OKMHO3iHX KOHTAKTIB AeTarbHO
onvcaHa B nonepezHin nybnikavii [16].

lMicns petenbHOro KniHiko-peHTreHonorivHoro obere-
XEHHS1 Y XBOPUX 3AiNCHI0BaNM BUBipKoBe NpuLLichoByBaH-
HA abo NiABULLEHHS OKIHO3IHOI NIOLWMHM KOMMO3UTHUM
matepianom nig koHTponem anapata «T-Scan lll». Tpu
LbOMY [0CArani MakcvManbHOro po3mnopiny OKIM3iiHNX
KOHTaKTiB, Y/M | pO3BaHTaxyBanm 3yboLUenenHy cuctemy.
3a noTpedbu pectaBpysanu 3ybu, siki He Bpamu yyacTi B
OKMHO3INHOMY KOHTaKTi.
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BogHouac npoBoaunu nepeuHHE TepaneBTUYHE
nikyBaHHs (T. 3B. iHiLianbHy NapogoHTanbHy Tepanito),
Lo BKMtoYano ¢asy novyaTKoBOTO iHCTPYMEHTANbHOIo
nikyBaHHs (3a HeobXiaAHOCTI 3aiicHIOBanu XipypriyHe
BTPYyYaHHs1) Ta a3y MeaMKaMeHTO3HOTO NiKyBaHHS, Kornm
MiCLLeBO 3aCTOCOBYBanM Npenaparu i3 npoTusanansHow
Ta NPOTUMIKPOOHO Ai€t0 (MONOCKAHHS PO3YMHOM Ha
OCHOBI FeKCUTWAMHY, XoniHycaniuunary, xnopbytaHony
ABiYi Ha OeHb npoTarom 5-7 fHiB, annikauii Ha icHa
Ta iHCTUNSALIT B MApOAOHTalbHI KULWEHi ren Ha oc-
HOBi MeTpaHiga3sony Ta xnoprekcuauHy GirnokoHaTty
Ha 20-30 xBWNWH [BiYi HA A€Hb NPOTArOM 5-7 [HiB).
3aranbHe MeauKkamMeHTO3He NikyBaHHS nepepbava-
N0 NPU3HAYEHHS aHrionpoTeKTopa, aHTUrinoKcaHTa,
aHTWOKCKMAAHTA Ha OCHOBI NiKAapCbKOi POCIMHM TiHKIO
6inoba no 1 kancyni Tpudi Ha o6y npoTarom 1 micsus,
a TaKoX OCTEOTPOMHOro npenapaty NpUPOAHOro MoXo-
[DKeHHS, WO MICTUTb OCeiH-riapoanaTuToBy CMOMyKy
no 1 Tabnetui 1 pa3 Ha foby BnpogoBx 1 micaus [17].
YCyHyBLUY 3ananeHHs y TkaHMHaX NapoAoHTa, MOYMHaNM
opToneauYHe NiKyBaHHS, 3amillyloun aedekTn 3yOHux
PSAiB HE3HIMHUMU METanoKepaMiYHUMKU KOHCTPYKLSMU
nig koHTponem anapata «T-Scan ll». BctaHoBumm, Wwo
opTONEeauYHi MeToAM, siki BUKOPUCTOBYHOTb ANs NiKyBaH-
Ha TT], palTb 3MOry 3aKkpinUTW TepaneBTUYHI 3axoau
came 3aBASKW Hopmanisauii Oknio3inHMX CniBBIgHO-
LUEHb, WO CMPUSE YCYHEHHIO NaToMOrivyHOI PyXoMoCTi
3y6iB i noninwye KpoOBOMOCTa4YaHHs Ta TPOMiKy TKaHWUH
napogoHTa [2].

Pe3yabtati

Bigomo, Lo ANs OLiHIOBAHHSA OKIHO3iHUX CMiBBIAHOLWEHb
BPaxOBYOTb MOKa3HUK 36anaHcoBaHOCTi Okmiosii, T06TO
BiICOTKOBE CMiBBiAHOLUEHHS OKIO3INHNX KOHTAKTIB 3MiBa
Ta crnpasa B 3aBepLUanbHUA MOMEHT 3MUKaHHS Lwenen. Y
HOPMi PO3MOAIN XyBarnbHOro TUCKY MiX MiBOK Ta NMpaBoo
yacTuHamu 3y6oluenenHoi cuctemn ctaHoBuTb 50 % Ha
50 %. Takum ineanbHum ByB pPO3NOAIN OKMIO3IAHMX CriB-
BigHOLLEHb Yy 0BCTEXEHOrO 300pOBOro NauieHTa (puc. 1),
B sikoro 3adpapbyBaHHs Ha 2D i 3D 300pakeHHsX OKIto-
3iorpamu piBHOMIpHe. BEKTOp cymapHOi cunm B HbOrO, Sk
i HanNeXxuTb y HOpMI, 3HaxoauTbest B Ginomy oBani i He
BVXOOUTb 3a VI0r0 MEXi, LU0 | XapakTepu3ye NpaBuIbHICTb
3MUKaHHS (32 AaHUMK BUPOBHWKA).

HagiTb 3a BiCyTHOCTI naTonorii B NaLieHTiB Hanyac-
Tille cnocTepirany neBHe BIOXUINEHHS Bifd LbOro CriBBia-
HOLLIEHHS!, TOMY §ik HOpMY B3snn iHTepsan 50 £ 3 % (3
HEBENWKOI MOXMBKOI0), KNI B OBCTEXEHUX 300POBYX
0ci6 cTaHoBWB y cepenHboMy (48,7 Ha 51,3) £ 0,24 %. Mpw
ubomy Ha 2D i 3D 306paxkeHHsIx okntosiorpam nnola 3a-
(hapboBYyBaHHS OKMHOIiHX MOLLMH BiAMOBIAHO A0 KOXHOT
rpynu 3y6iB 3anuLaeTbcs piBHOMIPHOIO, | BEKTOP CyMapHOi
cvnu poamilyeTbes B 6inomy osani. OTxe, Ha eTanax op-
TONEeAWNYHOTO NiKyBaHHS NparHynu AoCArTv igearny, Tomy nig
yac npunacyBaHHs KOHCTPYKLLi KOHTPOIOBaNW OKIHO3ilHI
CMiBBIOHOLLEHHS 3a Aonomorot anapata «T-Scan iy,
[0CSrakym CTaHy, KOmn BEKTOP CyMapHOi cunu nepebysas
B MEXax HOpM — B OBari.

KomnnekcHe nikyBaHHS CIpWsno BCTAHOBIEHH!O Bigpa-
3y nicns NikyBaHHs! PIBHOMIPHOTO Maiixe ifeanbHOro OKIo-
3iiHOrO CMiBBIAHOLLIEHHS B YCiX XBOPWX. [1icns 3aBepLUeHHs
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Puc. 1. [laHi 3noposoro naujexta A., 20 pokiB. Hopma okntosiiHix cniBBigHOLLIEHb.

a: Po3roAin okmMiogiiiHoro cniBBiAHOWEHHS wenen 50 % Ha 50 %; 6: BeKTOp CymapHOi cuny 3Ha-
XoauTbeA B Binomy osani.
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Puc. 2. [lani nauieqta B., 38 pokis, sikuit xBopuit Ha [T Il cTyneHs, mae gedbekT 3yGHOro psgy
Il knacy 3a KenHepi (BincyTHi 26 3y6), Ao nikyBaHHs.
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Puc. 3. [ani naujeHTa B., 38 pokis, sikuit xBopuii Ha IT1 Il cTyneHs Ta Mae gedekt 3y6Horo psay
1l knacy 3a KeHHegi (BiacyTHiit 26 3y6), nicnsi BUGipkoBoro NpuLLnichoByBaHHS.

OpTONEeAMYHOTO NiKyBaHHS Lie CMiBBIgHOLLEHHS 36epiranocs
Y BiflaneHnx TeEpMiHax CroCTEPEXKEHHS.

[ns npuknagy HaBoAUMO OKntosiorpamm xBopux Ha 1
Ha eTanax opToneanYHOro JikyBaHHSI. 30Kpema, y XBOpOro
B. i3 necbextom 3y6Horo psaay Il knacy 3a KenHeai o niky-
BaHHSI OKMHO3iliHE CMiBBIAHOLLEHHS NpaBoi Ta NiBoi YacTuH
wenen craHoBuno 41,5 % Ha 58,5 %, wo Bka3sysarno Ha
nepeBaHTaXeHHs MpaBoro 60ky. BekTop cymapHoi cumnm He
3HaxoawmBcs B binomy oeani. Ha 3D 306paxeHHi BUsiBunm
CynpakoHTakTv B AinsHui 17, 15, 22§ 27 3y6is (puc. 2).
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Puc. 4. [lai nauiexTa B., 38 pokis, sikuit xBopuit Ha I I cTyneHsi Ta Mae aedekt 3y6Horo psiay
IIl knacy 3a KeHHegi, nepep (ikcaLlieto He3HIMHOT OPTONEANYHOT KOHCTPYKLT 3 onopamu Ha 25 i 27
3ybax, ane fo ii npunacyBaHHs.
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Puc. 5. [lani naujeHTa B., 38 pokis, sikuit xBopuii Ha IT1 Il cTyneHs Ta Mae fedekt 3ybHoro psay
Il knacy 3a KeHHeai, nicnst npunacyBaHHs Ta ikcaLii opToneanyHoi KOHCTPYKLIT 3 onopamu Ha

25 27 3ybax.
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Puc. 6. [laHi nauienta T., 27 pokiB, sikuii xBopuii Ha M1 | cTyneHs, 3 aedektom 3y6Horo psgy
IV knacy 3a KeHHepi (BiacyTHil 12 3y6), [o nikyBaHHS.
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Micns BuGipkoBOro NpULLNichOBYBaHHS B LIbOTO NaLlieH-
Ta pO3noAin OKMO3iNHOMO HABaHTAXEHHS! Ha NpaBWiA | NiBuiA
60KV LLienen AoCSIrHYB HOPMM — OKITHO3iliHE CMiBBIAHOLLEHHS
ctaHoBuno 48,1 % Ha 51,9 %, ane ineansHe cniBBigHO-
LweHHst (50 % Ha 50 %) He gocsrHyTe. CynpakoHTaKTh He
BWSIBNEHI, BEKTOP CyMapHOi cunu 3Haxoamecs B Ginomy
osani (puc. 3).

Mepen npunacyBaHHAM OPTONEANYHOI KOHCTPYKLii Ha
oKrrogiorpami XBoporo B. BUSBUMK: CMiBBIAHOLIEHHS MixX
npasuM i NiBuM Bokamm LLenen yTprMyBanocs B Mexax
Hopmu (49,8 % Ha 50,2 %), BEKTOP CyMapHOI cunu 3Haxo-

Avmecs B Binomy osani, oAHaK 3HOBY 3'ABUNWCS CyMpaKoH-
TakTy (puc. 4).

[Nicns npunacyBaHHs OpTONEANYHOT KOHCTPYKLi y XBO-
poro B. cnieeigHoweHHs 060x BokiB Lwenen Habnvmkanocs
[0 igeansHoro, ctaHoBnsum 50,4 % Ha 49,6 %, a BekTop
CymMapHOI cunm 3Haxoamecs B LieHTpi Binoro osany. Lie 3a-
CBiAYYeE, L0 HA MOMEHT NOBHOI OKITHO3iT BCi OKMHO3iNHI CUin
PO3MOAINMANCS PIBHOMIPHO, i NiATBEPMKYETHCA TUM, LLIO HA
3D 306paxeHHi HeMae CynpakoHTaKTIB (puc. 5).

OTxe, Takui Maibke ideanbHUA Po3nogin OKITHO3INHOMO
HaBaHTAXEHHS MK NPaBO Ta MiBOK YacTMHaMK Lienen
ybe3aneyye opToneanyHy KOHCTPYKLLHO Bif, CKOMy Kepamiku,
PO3LIEMEHTYBaHHS KOPOHOK Ha OMOpHUMX 3ybax, ycyBae 0c-
HOBHW TPABMaTWU4HUI YUHHVIK NS TKAHWH NapopoHTa, Aobpe
BMIMBAE Ha CTaH CKPOHEBO-HIKHLOLLIENENHOTO cyrnoba Ta
crpysie AOCSTHEHHIO (OYHKLIIOHABHOM KOMPOPTY Y navlieHTa.

HopmarnbHuX OKmMo3iiH1X CriBBIAHOLIEHb 3@ 4OMOMO-
roto anaparta «T-Scan lll» Bganocs gocarHyT i y XBopux
Ha I'T1 i3 pedpektom 3yOHNX psgis [V knacy 3a Kennepi. Ak
KMiHIYHWIA NPWUKNaa HaBOAMMO OKItosiorpamy xsoporo T.,
B AIKOrO AjiarHocToBaHo 1 | cTyneHs po3suTKy Ta gedekt
3y6Horo psigy IV knacy 3a KeHHegi. [1o nikyaHHs OktosiliHe
CniBBIZHOLLIEHHS NPaBOi Ta NiBOI YaCTUH LUENen CTaHOBMIO
46,6 % Ha 53,4 %, L0 BKa3yBaro Ha NepeBaHTaXEHHS Ii-
BOro 60Ky. Bektop cymapHoi cunm He 3Haxoamecs B 6inomy
oBani. Ha 3D 306paxeHHi BUSIBUIM CynpakoHTakTu (puc. 6).

Ha etani BubipkoBoro npuwnidoByBaHHs cnisBig-
HOLWEHHs niBoro Ta npaBoro bokis wenen crano 49,9 %
Ha 50,1 %, Wo 3acBigunno Maxe igeanbHuii po3noain
OKIMIO3INHUX HaBaHTaXeHb Ha Lienenu. Bektop cymapHoi
cunu nepedysas B Binomy oeani. Ha 3D 306paxeHHi cy-
MPaKOHTaKTV He BU3HauMnK (puc. 7).

[Nicns opToneanyHoro NikyBaHHs OKMH3iliHE CMiBBIAHO-
LUEHHS NpaBoi Ta NiBOi YaCTUH Lenen ctaHoBuno 47,4 % Ha
52,6 %. OTxe, po3noain OKMo3iNHUX HaBaHTaXeHb YTpu-
MaBCs B MeXax Hopmu. BekTop cymapHoi cunm 3bepiraecs
B Ginomy oani (puc. 8).

3niNcHEeHI AOCNIMKEHHS nokasanw, WO TO4YHe BU3Ha-
YeHHs! CynpaKOHTAKTIB Ha eTari OpTONeAWYHOrO NikyBaHHS
3a fonomoroto anapara «T-Scan Ill» sk npu nepeuUHHIN
JiarHoCTWLj, TaK i Ha eTanax npunacyBaHHs Ta dikcauii
HE3HIMHOI OpTONEANYHOT KOHCTPYKLi CNPUSIE YHUKHEHHIO
MOMMIOK, 30KpeMa AMCrapMOHii OkIiogii. Lie moxnvee 3aB-
JsIK/ TOMY, LU0 KOMI'KoTepu30BaHa nporpama T-Scan fae
3MOry OLHUTY CTaH (PYHKLIOHANbHUX CMIBBIAHOLLEHb, TUCK
Ha OKJTH3iiHY NOBEPXHI0, SIKMIA BUHWKAE NPy B3aeMofii 3ybiB
BEPXHBOI Ta HUKHBOI LLienen Npu pyxax HWKHLOI Lwenenw, i
4acoBy MOCMIAOBHICTb BUHUKHEHHS KOHTAKTIB, LLIO Ja€ 3MOry
30INCHUTI «LiNbOBE» KOPEKTYBAHHS, Pe3yrnbTaToM SKOro
€ TOYHa 1 nepepbadyBaHa okmio3ia [12] Ta [OCATHEHHS
Malxe igeanbHOro ChiBBiAHOLIEHHS MiX NIBOKO Ta NpaBoto
yacTuHamm 3ybollenenHoi cuctemu, npubnusHo o 50 %
Ha 50 %. [eTanbHuii aHani3 okntosii 4o opToneanyHOro
NiKyBaHHS! Ta YCYHEHHS! HEraTMBHOTO BMIMBY OKITHO3INHOTO
dhakTopa niZ Yac OpTONEANYHOrO NikyBaHHS Yepes MnraHy-
BaHHS! OKMO3INHUX 3MiH — Cy4acHUI | NpaBUIbHWA nigxig
y ctomaronorii [18].

OkntoziiiHe CiBBIQHOLLEHHS Lenen, sike oTpumManu
Ha 3aBepLuanbHOMy eTani OpTONeanYHOro MNiKyBaHHS,
30epiraeTbCst TpMBanMin Yac, 3abesnevye dyHKLioHanbHNI
KOMGPOPT i B KOMMEKCI 3 iHLUMMM TEPaNEBTUYHNMM 3aX04a-
MU cripusie TpyBanii cTabiniaallii naTonoriYHoro npouecy y

3anopoxckuit MeguumHcKui xypHan. Tom 21, Ne 2(113), mapt — anpenb 2019 1.



TKaHUHaX NapofOHTa, L0 NIATBEPMKEHO KNiHIKO-PEHTTEHO-
NOTYHMMU NOKa3HMKaMM.

BucHoBKH

BigHoBRNeHHs NpaBUIbHUX OKMHO3iNHMX CiBBIAHOLLIEHD Nif,
koHTponem anaparta «T-Scan lll» Ha opToneanyHuX eTanax
KOMMMEKCHOTO MikyBaHHS XBopux Ha 13 BknoveHrmu ae-
thekTamm 3y6HUX psgiB nicns iHiLianbHOT Ta MeaMKaMeHTOo3-
HOI NapOofOoHTanNbHOI Tepanii cnpuano WemnAakii pemicii [T i
3abe3nevyBano npoginakTuky pisHOMaHITHUX yCKNagHEHb
i cTiliKky cTabinisaLito naTonoriYHOro NPoLeCy B MapOAOHTI.
MepcnekTMBM NnoganbLWMX AOCHIMKEHb NONAralTb
Y BVBYEHHi CTaHy MIKpOLMPKYMALii TKaHMH NapodoHTa y
xBopux Ha [Tl i3 BkntoueHnMy aechektamm 3yOHUX psgiB
3a [1ONOMOrot0 (PYHKLOHANBbHUX METOAIB AOCTTIIKEHHS.
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	Рис. 8. Дані пацієнта Т., 27 років, який хворий на ГП І ступеня, з дефектом зубного ряду IV класу за Кеннеді, відразу після ортопедичного лікування з опорами на 11 і 13 зубах.
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