3anopoXXcKuu

MEANLIUHCKUH XXYPHaA

Tom 23, Ne 5(128), ceHT6pb - oKTAOPL 2021 T

TAaBHbIN peaakTop - npod. K0.M. KonecHuk
3am. rA. pepaktopa - npod. B.A. Busup
OTBETCTBEHHbIN cekpeTapb - Npod. B.B. CbiBoAan

npod. A.B. Abpamos (3anopoxbe)

npod. M.H. AréxnH (Mocksa, Poccus)

akapemuk HAMH Ykpaubl, npod. M.A. AHApeumnH (TepHONOAb)
npod. N.O. bereHnyes (3anopoxbe)

npod. N.H. BoHaapeHko (AHMNPO)

npod. Mapryc Bunrumaa (TannkH, ICTOHKA)

npod. M.A. TonoBaxa (3anopoxbe)

npod. M.H. AoaxeHko (Kues)

npo¢. H.I. 3aBropoaHsis (3anopoxbe)

akap. HAMH YkpauHbl, npod. B.H. 3anopoxaH (Oaecca)
npod. Ayumnyw 3anpyTko (MosHaHb, MoabLa)

npod. Mapek 3eHtek (Bpoupas, MoAbLLa)

npod. A.l. KanaayweHko (3anopoxoe)

npo¢. B.H. KaumeHko (3anopoxbe)

akap. HAMH Ykpaunbl, npod. B.H. KoBaneHko (Knes)
npod. C.M. KoBaneHko (3anopoxbe)

npo¢. C.H. KoBanb (XapbKoB)

npod. A.A. Ko3énknH (3anopoxbe)

npod. H.A. Kopx (XapbkoB)

un.-kop. HAH, akaa. HAMH YkpauHbl 0.B. KopkyLuko (Kues)
npod. LA. AexeHKo (3anopoxbe)

un.-kop. HAMH YkpawHbl, npod. B.H. AvcoBolt (XapbkoB)
npod. U.A. Masyp (3anopoxoe)

npod. Kiumwrod HapkeBuy (TaaHbek, MoabLua)

npo¢. C.H. Hepenbckas (3anopoxbe)

yn.-kop. HAMH YkpawHbl, npo¢. B.3. HetsxeHko (Kues)
akap. HAMH, un.-kop. HAH YkpauHbl, npod. A.C. HukoHeHKo
npo¢. Metep HuabccoH (Manbmé, LBeuws)

npod. AxeHHapo MaraHo (Heanoab, Utaans)

npod. A.M. MaHaceHKo (3anopoxbe)

UA.-kop. HAMH YkpauHbl, npod. T.A. Mepuesa (AH1npo)
npo¢. H0.M. CrenaHoB (AHMMPO)

npo¢. B.A. CoiBonan (3anopoxee)

npod. B.A. TymaHckui (3anopoxbe)

npod. leHpuetta Papkal (byaanewt, BeHrpus)

akaa. HAMH YkpauHbl, npog. F0.W. DeleHko (Kues)
npod. CeanaHann CunHrx Ynmnm (Amputcap, UHans)
npo¢. Auek LWenetoscku (Bpounas, MoabLua)

Editor-in-Chief - Yu.M. Kolesnyk
Deputy Editor-in-Chief - V.A. Vizir
Executive secretary - V.V. Syvolap

A.V. Abramov (Zaporizhzhia, Ukraine)
M.N. Alekhin (Moscow, Russia)

M.A. Andreichyn (Ternopil, Ukraine)

I.F. Bielenichev (Zaporizhzhia, Ukraine)
|.M. Bondarenko (Dnipro, Ukraine)
Swapandeep Singh Chimni (Amritsar, India)
M.N. Dolzhenko (Kyiv, Ukraine)
Henriette Farkas (Budapest, Hungary)
Yu.l. Feshchenko (Kyiv, Ukraine)

M.L. Holovakha (Zaporizhzhia, Ukraine)
A.H. Kaplaushenko (Zaporizhzhia, Ukraine)
V.M. Klymenko (Zaporizhzhia, Ukraine)
0.V. Korkushko (Kyiv, Ukraine)

N.A. Korzh (Kharkiv, Ukraine)

S.M. Koval (Kharkiv, Ukraine)

S.I. Kovalenko (Zaporizhzhia, Ukraine)
V.M. Kovalenko (Kyiv, Ukraine)

0.A. Koziolkin (Zaporizhzhia, Ukraine)
H.0. Lezhenko (Zaporizhzhia, Ukraine)
V.M. Lisovyi (Kharkiv, Ukraine)

I.A. Mazur (Zaporizhzhia, Ukraine)
Krzysztof Narkiewicz (Gdansk, Poland)
S.M. Nedelska (Zaporizhzhia, Ukraine)
V.Z. Netiazhenko (Kyiv, Ukraine)

Peter M. Nilsson (Malmd, Sweden)

0.S. Nykonenko (Zaporizhzhia, Ukraine)
Gennaro Pagano (Naple, Italy)

0.l. Panasenko (Zaporizhzhia, Ukraine)
T.0. Pertseva (Dnipro, Ukraine)

Yu.M. Stepanov (Dnipro, Ukraine)

V.D. Syvolap (Zaporizhzhia, Ukraine)
Jacek Szepietowski (Wroclaw, Poland)
V.0. Tumanskyi (Zaporizhzhia, Ukraine)
Margus Viigimaa (Tallinn, Estonia)

V.M. Zaporozhan (Odesa, Ukraine)
Lucjush Zaprutko (Poznan, Poland)

N.H. Zavhorodnia (Zaporizhzhia, Ukraine)
Marek Zietek (Wroctaw, Poland)

Zaporozhye Medical Journal

Volume 23 No.5 September - October 2021

Scientific Medical Journal. Established in September 1999
Zaporizhzhia State Medical University

Submit papers are peer-reviewed

Maiakovskyi Avenue, 26,
Zaporizhzhia, 69035,
UKRAINE

e-mail: med.jur@zsmu.zp.ua
http://zmj.zsmu.edu.ua

© 3anopoXXCKUM MeAULIMHCKUM XXypHaA, 2021

piHHR HiBERGy ey )

/ aanopisbK! BEPY,p LG \
MEAM'

HayuHo-npaKTHueckui XypHan
3anopoXCKOro rocyAapCTEEHHOro
MeAULMHCKOro yHUBEpCHTeTa

M3paétes ¢ ceHtabps 1999 roaa.
IeproAMYHOCTb BbIXOAG -

1 pa3 B ABa mMecALa.
CBMAETEABCTBO O perucTpaLim
KB Ne20603-10403MP
0127.02.2014 .

MoanucHoM nHpeke - 90253.

ATTeCTOBaH KaK HayuHoe
npodeccroHanbHoe U3paHKe
YKpauHbl Kateropuu «A»,

B KOTOPOM NMyOAMKYHOTCS PE3YALTATbI
AMCCEpTaLMit Ha COUCKAHME YUEHbIX
cTeneHei AoKTopa GUAOCODUM,
AOKTOPA U KaHAMAGTA HayK.
06AacTb 3HaHMI -

oXpaHa 3A0poBbs (22);
CNeLManbHOCTH: MeAMLIMHE -222,
neauaTpus - 228, CTOMaToAOrust -
221, dapmaumsi, NPOMbILIAEHHas
dapmaums - 226

(npuka3 MOH YkpauHbl

Ne 1301 or 15.10.2019 1)

)KypHan BKAOUEH B

WEB OF SCIENCE"

1 APyrie MeXayHapoAHble
HayKOMETpHUUECKHUE Basbl AQHHBIX.
CraTby peueH3upyoTcs

no npougaype Double-blind.

ueHsus Creative Commons

PekomeHAOBaH K neyatu
YuéHbim coBetom 3IMY,
npotokoa Ne 1 ot 30.08.2021 1.
MoanucaH B nevatb
24.09.2021 .

Pepakuus:

HauanbHWK pepaKUMOHHO-
M3AATEABCKOTO OTAEAA

B. H. MuknaalueBckmi
iTepaTypHbIit peaakTop
0. C. CaBeneHKo
TexH14eckuin peaakTop
10. B. Moaynax

AApec pepaKLMu U U3paTens:
YkpauHa, 69035, r. 3anopoxbe,
np. Maskosckoro, 26, 3rMY,

e-mail: med.jur@zsmu.zp.ua
http://zmj.zsmu.edu.ua

OtneyaraH

B Tunorpadum 000 «X-TIPECC».
69068, 1. 3anopoxebe,

yA. Kpyrosas, A. 165/18

e-mail: xpresszp@gmail.com
CBMAETEALCTBO O rOCPErucTpaLLimm
AOO Ne198468 or 01.07.1999 1.
Dopmar 60x841/8.

©©9) Bymara MenoBaHHas,
6beckucaotHas. YeA. nevar. A, 6.
Tupax 200 ak3. 3ak. Ne 9/21.


mailto:med.jur%40zsmu.zp.ua?subject=
http://zmj.zsmu.edu.ua
mailto:xpresszp%40gmail.com?subject=
mailto:med.jur%40zsmu.zp.ua?subject=
http://zmj.zsmu.edu.ua

CopepxaHue

OpuruHanbHble UCCAEAOBaHUA

Kysbwmina I. ., Aasapenko 0. M.

CTaH CYAMHHOI CTIHKM COHHUX apTepiit Ha OCHOBI BUBYEHHS
MapKepiB 3anaAeHHs B NaLEHTIB 3 apTepiaAbHOIO rinepTeHsieto,
NOEAHAHOO 3 MOAArPOI0

CagueHko 0. B., Kuceasos C. M.

leHAepHi 0COBAMBOCTI KAIHIKO-IHCTPYMEHTAABHUX NOKA3HHKIB
XBOPUX Ha rocTpui Q-iHdapKT Miokapaa MicAs NEPBUHHOMO
KOPOHapHOTO BTPyYaHHA

Muxantok €. A., CuBoaan B. B.,

FopoxoBcbkui €. 0.

BnAnB AOBroTprBaAvx TpeHyBaHb Ha BapiabeAbHiCTh
cepuebuTTs, LIeHTpaAbHY TEMOAMHAMIKY Ta Gi3UyHy
npaLe3AaTHICTb XiHOK-NAABL,B i3 PI3HUMM CNOPTUBHUMMU
KBanidiKaLigMK

Herpuu T. I., BoxxeHko H. A., BoxxeHko M. 1.
BnAWB iHTEHCHBHOCTI Ta HEMPONATUUYHOTO KOMMOHEHTa BOAKD
Ha AKICTb XMTT XBOPUX Ha PO3CISIHWI CKAEPO3

3ynaHeup |. A., fony6oBcbka 0. A., Tapacenko 0. 0.,
Besyraa H. M., Maciunuk M. @., Kapabutbouu C. 0.,
Konua B. C., Mopo3 A. B., Makcumuyk I. B.,
KobpuHcbka 0. fl., Giwyk P. M., LLiyabra A, 1.,
MopoukoBcbkuii P. C., 3owak M. C.

EdeKTBHICTb KBEPLIETUHY Y XBOPUX HA MHEBMOHItO,
acoLjoBaHy 3 KopoHaBipycHoto xBopoboto (COVID-19)

Opnoga 0. A., Tpomosa A. M., Akimos 0. €., Ketoa 0. M.
PoAb TMNy noAspu13aLii Makpodaris y natoreHesi
€HAOMETPIOIAHOT XBOPOOH

AykaBeHko I. M., KoaHorys A. B., FTap6y3oBa B. 10.,
AramaH 0. B.

Monimopdismu reHa AHPHK SRA Ta py3nK BUHUKHEHHS
rIHEKOAOTiYHOT NATOAOTIT CEPEA YKPATHCHKMX XIHOK i3
NpoAipepaTUBHUM TUMOM AOBPOSIKICHOT AMCTIAA3IT MOAOUHOI
3an03u 6e3 atunii

Fepacumenko C. I., Koctorpus 0. A.,

Koctorpus 0. 0., babko A. M., Maiiko B. M.

Pesynstat xipypriyHoro AikyBaHHsA AMdY3HOT Gopmu
NIrMEHTHOTO BIAMOHOAYAAPHOTO CUHOBITY (TEHOCMHOBIAABHOT
FiIr@HTOKAITUHHOI MYXAMHW AUDY3HOTO TUMY) KOAIHHOTO CyrAo6a

Bosianos 0. C., BosiaHos C. 0.

[MPOrHOCTUYHI daKTopK HE3aA0BIAbHIX PE3YALTATIB
€KCTPaKopnopaAbHOI YAAPHO-XBUABOBOI AITOTPUNCIi B AiKyBaHHI
XBOPUX Ha YpeTepoAiTias

Ocragiituyk M. B., KoBaneHko A. €.,

TapaweHko 0. M.

Papiot0APE3UCTEHTHI MeTacTasn BUCOKOANDEPEHLIMOBAHOTO
paKy LUMTOBMAHOI 3aA03M, aHAAI3 XapPaAKTEPUCTUK NMYXAMH i
NEepPBMHHOMO ONePaTUBHOIO BTPYUYaHHSA

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

608

614

621

628

636

644

651

656

664

670

Original research

Kuzmina H. P., Lazarenko 0. M.

The state of carotid artery wall in hypertensive patients
with gout based on the study of inflammatory markers

Savchenko Yu. V., Kyselov S. M.

Gender peculiarities of clinical and instrumental indexes
in patients with acute Q-wave myocardial infarction after
primary coronary intervention

Mykhaliuk Ye. L., Syvolap V. V.,

Horokhovskyi Ye. Yu.

Effect of long-term training on heart rate variability,
central hemodynamics and physical working capacity
in female swimmers with different sports qualifications

Nehrych T. I., Bozhenko N. L., Bozhenko M. .

The influence of intensity and neuropathic component of
pain syndrome on the quality of life in patients with multiple
sclerosis

Zupanets I. A., Holubovska 0. A., Tarasenko 0. 0.,
Bezuhla N. P., Pasichnyk M. F., Karabynosh S. 0.,
Kopcha V. S., Moroz L. V., Maksymchuk H. V.,
Kobrynska 0. Ya., Fishchuk R. M., Schulha D. I.,
Morochkovskyi R. S., Zoshchak M. S.

Quercetin effectiveness in patients with COVID-19
associated pneumonia

Orlova Yu. A., Hromova A. M., Akimov O. Ye., Ketova 0. M.
The role of the macrophage polarization type in
the pathogenesis of endometrioid disease

Lukavenko I. M., Kolnoguz A. V., Harbuzova V. Yu.,
Ataman 0. V.

LncRNA SRA gene polymorphisms and risk of gynecological
pathology development among Ukrainian women with
proliferative type of benign breast disease without atypia

Herasymenko S. I., Kostohryz 0. A.,

Kostohryz Yu. 0., Babko A. M., Maiko V. M.

Results of the surgical treatment of diffuse pigmented
villonodular synovitis (diffuse-type tenosynovial giant-cell
tumor) of the knee

Vozianov 0. S., Vozianov S. 0.

Predictive factors of extracorporeal shock wave lithotripsy
failure in the treatment of patients with ureterolithiasis

Ostafiichuk M. V., Kovalenko A. Ye.,

Tarashchenko Yu. M.

Radioiodine-resistant metastases of well-differentiated
thyroid cancer, analysis of tumor characteristics and
primary surgical intervention

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.



OpuruHanbHble UCCAEAOBaHUA

Cnaxi 0. B., 3anopoxuenko A. I., MopryH B. B.,
Maxonbuyk O. M.

HoBa MiHiiHBa3WBHa TEXHOAOTIA XiPYPriYHOro AikyBaHHA
OBapianbHUX KICT y AiTEN

BopobitoBa H. B., YcauoBa 0. B.,

KanaayweHnko A. I.

MatoreHeTMyHa POAb KMLWKOBOI MiKPODAOPK B CUHAPOMI
ManbabcopbLLi BYrAeBOAIB Y AiTEN PAHHBOTO BiKy

3 POTaBIPYCHOK IHOEKLLED

KocmuHina H. C., ABpamenko I. 10.

OcobAnBoCTi nepebiry KOpoHaBipyCHOI XBOPOOU B AiTEN
PaHHbLOrO BiKY

A6arypoe 0. €., HikyaiHa A. 0.

Acouiauis noniMop®iamis reHa AeNTMHOBOIO peLenTopa,
MapKepiB MeTasananeHHs B AiTel i3 MeTaboAiuHO
HE3A0POBUM OXUPIHHAM

Kyueperko A. ., Yonka 0. 0.,

MoptHa 0. 0.

Po3poBbAeHHS METOAMKHM CTaHAGPTU3ALLi
AIOUMX PEUOBMH Y MOAEABHIN CyMilLlli Ha OCHOBI
AEKaMETOKCHHY Ta TiOTPia30AiHY

BanTiox H. B., Aemko O. .

EHAOTEAIaAbH AMCOYHKLIA Y XBOPUX

Ha XpOHiuHe 0OCTPYKTUBHE 3aXBOPHOBAHHS AEreHb:
MOXAMBOCTI HEMEAUKAMEHTO3HOIO AiKyBaHHA

AHTHNKiH 10. I., Kupunosa A. T.,

Mipownukos 0. 0., K03Ba 0. 0., CinaeBa A. 10.,
Beperena 0. B., MupoHsak A. A.

MaHToTEeHAT KiHa3a-acoLitoBaHa HelpoAereHepauis
(xBopoba lannepBopaeHa-Lnarua):

KAIHIYHi aCNEeKTU, AlarHOCTHKa, AiKyBaHHS

HukoHeHko A. 0., FTaBpuaeHko b. C.

CMHAPOM Ta30BOr0 BEHO3HOTO NOBHOKPOB'S:
iCTOPWUHI aCMeKTI Ta CyyacHWI NOrAsA Ha Npodaemy

3ybauuk B. M., Metpuwumn 0. A., 3ybauuk 0. B.

CyyacHe po3ymiHHA natoreHesy 3axBoptoBaHb NapOAOHTa
Ta NEPCNEKTMBM MOAYASALLIMHOI Tepanii

KAMHWuecKkui cayyai

Bisip B. A., Capomog A. C., AemipeHko O. B.
3acTocyBaHHs TOLMAIZyMaby B KOMMIAEKCHOMY AiKyBaHHI
XBOPOro Ha KopoHaBipycHy xBopoby (COVID-19)

i3 CynyTHIM peBMaTOiAHUM apTPHUTOM

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

677

683

691

696

703

708

715

723

730

739

Contents

Original research

Spakhi 0. V., Zaporozhchenko A. H., Morhun V. V.,
Pakholchuk O. P.

A new minimally invasive surgical technique for
the treatment of ovarian cysts in children

Vorobiova N. V., Usachova 0. V.,

Kaplaushenko A. H.

Pathogenetic role of intestinal microflora in carbohydrate
malabsorption syndrome in early-aged children with
rotavirus infection

Kosmynina N. S., Avramenko |. Yu.

Features of the coronavirus disease course in young
children

Abaturov A. E., Nikulina A. O.

Association of leptin receptor gene polymorphisms
and meta-inflammation markers with metabolically
unhealthy obesity in children

Kucherenko L. I., Chonka 0. 0.,
Portna 0. 0.

Development of methods for standardization of the active
substance, namely the model mixture based on
decamethoxine and thiotriazoline

Vantiukh N. V., Lemko O. I.

Endothelial dysfunction in patients
with chronic obstructive pulmonary disease:
feasibility of non-medicamental treatment

Antypkin Yu. H., Kyrylova L. H.,
Miroshnykov 0. 0., Yuzva 0. 0., Silaieva L. Yu.,
Berehela 0. V., Myroniak L. A.

Pantothenate kinase-associated neurodegeneration
(Hallerworden-Spatze disease):
clinical aspects, diagnosis, treatment

Nykonenko A. 0., Havrylenko B. S.

Pelvic congestion syndrome: historical aspects
and a modern view on the problem

Zubachyk V. M., Petryshyn 0. A., Zubachyk 0. V.

Modern understanding of pathogenesis
of periodontal diseases and prospects
of modulation therapy

Vizir V. A., Sadomov A. S., Demidenko 0. V.

Use of tocilizumab in the combination treatment of a
COVID-19 patient with concomitant rheumatoid arthritis

ISSN 2306-4145  http://zmj.zsmu.edu.ua 607



Ole r’MMHaAbHbl€e UCCAEAOBAHNA

UDC 616.12-008.331.1+616-002.78:616.133]-072-074
DOI: 10.14739/2310-1210.2021.5.227789

The state of carotid artery wall in hypertensive patients
with gout based on the study of inflammatory markers

H. P. Kuzmina®™*E&F O, M. Lazarenko(2*~BCD

Dnipro State Medical University, Kryvyi Rih, Ukraine

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

Key words:
hypertension,
gout, markers

of inflammation,
intima-media
complex, vascular
wall.

Zaporozhye
medical journal
2021; 23 (5), 608-613

*E-mail:
lazerhelga1988@gmail.
com

KatouoBi croBa:
apTepianbHa
rinepreHsis,
noaarpa, Mapkepv
3ananeHHs,
KOMMAEKC iHTUMa-
MeAia, CyArHHa
CTiHKa.

3anopisbkui
MeAUYHUI XXYpHaA.
2021.T. 23, Ne 5(128).
C. 608-613

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

The aim. To analyze the frequency of atherosclerotic lesions of the carotid arteries and association with the lipid metabolism and
inflammatory markers in hypertensive patients with gout.

Materials and methods. 122 patients with hypertension aged 30 to 65 years were examined (mean age (56.0 (47.0; 62.0)), inclu-
ding 104 men (85.2 %) and 18 women (14.8 %). Group 1 included 72 hypertensive patients with gout; group 2 — 50 hypertensive
patients without gout; group 3 — 20 gout patients without hypertension. Serum levels of high sensitivity C-reactive protein were
detected by enzyme-linked immunosorbent assay. Serum ferritin levels were measured using electrochemiluminescent detection.
The patients underwent carotid artery ultrasound according to standard methods.

Results. The duration of gout exacerbation and the pain intensity evaluated with the visual analog scale (VAS) (P < 0.01) were
significantly higher in group 1, than those in group 3 (P < 0.01). Serum ferritin levels were 2.6 (P < 0.01) times higher in group
1 than those in group 2. In patients with gout, the levels of ferritin were significantly 2.1 times higher, than in group 2 (P < 0.01).
The levels of hsCRP in patients of group 1 were 3.1 times higher than those in group 2 (P < 0.01). The proportion of patients with
intima-media complex (IMC) thickness 20.9 mm was higher in group 1 than in groups 2 (x> = 4.58,P < 0.05)and 3 (x> = 24.96,
P < 0.01). Inthe structure of plaques, isoechoic were significantly more often seen among group 1 patients as compared to group
3(x? = 6.56, P < 0.01), and hyperechoic —as compared to group 2 (x> = 4.63, P < 0.05). Hypoechoic plaques were detected
in groups 1.and 2 with similar frequency (P > 0.05). This type of plaque was associated with a high risk of cerebrovascular events.
In the patients with arterial hypertension and gout, a significant moderate positive correlation was found between the IMC thickness
and the serum uric acid level (r, = 0.46, P < 0.01), hsCRP (r, = 0.33,P < 0.01), age (r, = 0.33; P < 0.01), duration of gout
(r, = 0.27,P < 0.05) and VAS (r, = 0.39, P < 0.01); the level of hsCRP was correlated with the presence of atherosclerotic
plaques (t = +0.64, P < 0.05).

Conclusions. The combination of hypertension with gout in patients was associated with a high incidence of IMC thickness
>0.9 mm and atherosclerotic plaques, more severe disorders of purine and lipid metabolism, increased inflammatory markers
(ferritin and hsCRP), that should be considered not only in the aspect of chronic inflammation, but also as a part of the disease.

CTaH CYAMHHOI CTIHKM COHHUX apTepii Ha OCHOBI BUBYEHHA MapKepiB 3anaAeHHA
B NaujieHTIB 3 apTepiaAbHOIO rinepTeH3ielo, NOEAHAHOLO 3 NOAArpoLo

I. M. KysbmiHa, 0. M. AasapeHko

MeTa po6oT — npoaHasniayBaTi 4acToTy aTepOCKNEePOTUYHONO ypaXeHHs COHHWX apTepili Ta acoljiaLito 3 MokasHykamu ninigHoro
06MiHY, Mapkepamm 3ananeHHs B NaLieHTIB 3 apTepianbHOK rNEPTEH3IE0, NOEAHAHOK 3 NOAArpok.

Marepianu Ta meToaun. O6cTexunu 122 nauieHTiB 3 apTepianbHoto rinepreHsieto Bikom Big 30 fo 65 pokis (cepeaHin Bik — 56,0
(47,0;62,0)): 104 (85,2 %) qonosikis i 18 (14,8 %)xiHok. Y rpyni 1 — 72 navuieHTy 3 apTepianbHOI0 rinepTeHaieto, WO NoegHaHa 3
nogarpoto; y rpyni 2 — 50 xBopyx Ha apTepiarnbHy rinepTeHsito 6e3 nogarpy; y rpyni 3 — 20 nauieHTis i3 nogarpoto 6e3 apTepiansHoi
rinepteHsii. PiBeHb BUCOKOYyTNMBOrO C-peakTBHOO NpoTEiHY B CUPOBATL KPOBI BU3HAYanM 3a ONOMOrok iMyHOhEePMEHTHOMO
aHaniay, piBeHb OepUTUHY Y KPOBi — IMyHOXIMIYHM METOOM 3 EMNEKTPOXEMITFOMIHECLIEHTHO AeTeKLie. NavieHTam BUKOHyBanu
YNbTPa3ByKOBE LOCTIKEHHS KAPOTUAHNX CyaVH 3a CTaHAAPTHOK METOAMUKOH.

Pesynkratu. TpuBanicTb 3arocTpeHHsi Nofarpy, iHTEHCUBHICTb GONMbOBOTO CMHAPOMY 3a Bi3yanbHOK aHaNoroBOK LLUKAroH
(BALW) (p < 0,01) BiporigHo GinbLwi 'y rpyni 1, Hix y rpyni 3 (p < 0,01). PiBeHb heputuHy y 2,6 pasa (p < 0,01) Buwmin y rpyni 1
MOPIBHSIHO 3 MOKA3HWKOM rpynu 2. Y XBOpKX Ha noparpy piBeHb epuTuHy y 2,1 pasa Buwwmia, Hix y rpyni 2 (p < 0,01). MokasHuk
BUcokouyTmMBoro C-peakTtueHoro npoteiny (B4CPI) y nauienTie rpynu 1 8 3,1 pasa BuwwiA LWogo nokasHuka rpynn 2 (p < 0,01).
YacTka nauieHTiB i3 ToBLYMHOK Komnnekcy iHTuma-megia (KIM) 20,9 mm HaiibinbLua y rpyni 1 nopisHsHO 3 rpynamn 2 (x? = 4,58,
p < 0,05)i3(x% = 24,96, p < 0,01). ¥ xB0opux rpynu 1 BiporigHo YacTiLLe NOPIBHSHO 3 rpynoto 3 y CTPYKTypi GrsiLLok nepesa-
xag isoexoreHHa (x* = 6,56, p < 0,01), a wogo rpynn 2 — rinepexoreHHa (x> = 4,63, p < 0,05). Y rpynax 1i 2 3 ogHakoBO
yactotoio (p > 0,05) BUSBNANM riNOEXOreHHWI TN BRSILLKK, SIKUIA NOB’S3aHWiA i3 BUCOKUM PU3VKOM LiepeBpoBackynsipHUX Mogii.
Y naujieHTiB 3 apTepianbHoOo rinepTeHsieto, WO NoeaHaHa 3 NOLArpoto, BUSIBUIM BIiPOTiAHWA NO3UTUBHWIA KOPENsLiiH1A 3B8'30K
noMipHoi cunm Mix TosmHoko KIM i piBHem ce4oBoi kucnotu kposi (r, = 0,46, p < 0,01), B4CPI (r, = 0,33, p < 0,01), Bikom
(r, = 0,33, p < 0,01), Tpusanictio nogarpu (r, = 0,27, p < 0,05) Ta ouiHkoto 3a BALU (r, = 0,39, p < 0,01); piseHb B4CPT1
KOpErioe 3 HAABHICTIO aTepocKNepoTUYHUX Bnswwok (1 = +0,64, p < 0,05).

BucHoBku. MNoegHaHHA apTepianbHoi rinepTeHsii Ta noaarpy acoLitoeTbes 3 BUCOKO0 YacToToro ToBLmHM KIM 20,9 MM Ta ate-
POCKNEPOTUYHMX ONALLOK, BUPKEHILLMMU NOPYLLEHHAMM MYPUHOBOTO Ta MinigHOro O6MiHIB, NABMLLEHHAM MapKepiB 3ananeHHs
(cbeputuH i B4CPIN), L0 Cnif po3rnsigaTvt He NnLe B aCnekTi XPOHIYHOTO 3ananbHOro NpoLecy, ane i sk CKnagoBy 3aXBOPHOBAHHSI.
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CocTrofiHue cocyAucToﬁ CTEHKHU COHHbIX apTepm7| Ha OCHOBE U3yyeHUAa MmapkepoB
BOCNaAeHUA y naLuueHToB C apTepua/\bHov"l runepTeusuev"l B coYyeTaHUU C noAarpov"l

A. . KyabmuHa, O. H. NAasapeHko

Llenb pa6otkl —npoaHan1avpoBaTh YacToTy aTepOCKIIEPOTUHECKOrO NOPaXEHMSs COHHbIX apTepUiA 1 accoLmaLm C NokasaTensimi
nMnuaHoro obMeHa, Mapkepamm BOCrarneHus! y NaLuMeHTOB C apTepuarbHOi rnepTeH3neit B CoYeTaHuu ¢ Noaarpoit.

Marepuansi n metoabl. ObcnenoBany 122 naumeHTa ¢ apTepuanbHoi runepteHsnen B Bospacte ot 30 o 65 ner (cpegHuit
Bospact — 56,0 (47,0; 62,0)): 104 (85,2 %) myxumHbl 1 18 (14,8 %) xeHiwmH. B rpynny 1 Bkmtoumnu 72 naumeHTa ¢ apTepuans-
HOVI TMNEPTEH3NEN B COYETaHNM ¢ nogarpoi, rpynny 2 — 50 60nbHbIX apTepuanbHoii runepTeHaven 6e3 nogarpel; rpynny 3 — 20
naLveHToB ¢ nogarpoi 6e3 apTepuasnbHON runepTeHaun. YpoBeHb BbICOKOUYYBCTBUTENBHOTO C-peakTUBHOrO NpoTenHa B ChIBOPOTKE
KPOBW OMPELEnsny C NOMOLLbI0 MIMMYHOEPMEHTHOTO aHanuaa, ypoBeHb heppuTMHa B KPOBY — UMMYHOXMMUYECKVM METOLIOM
C 3NEKTPOXEMUNIOMUHECLIEHTHON AeTekLmeli. MaumeHTaM BbINOMHEHO YrbTpa3BykOBOE UCCIIeA0BaHe KapoTUAHbIX COCYAOB N0
CTaHOapTHOW MeToAMKe.

Pesynbratbl. [nutensHocTb 060CTPEHNs Noparpsl, MHTEHCUBHOCTL BONEBOrO CMHAPOMA MO BU3yanbHOW aHaroroBoi Lukane
(BALW) (p < 0,01) 3HaunTenbHo Bbiwe B rpynne 1, yem B rpynne 3 (p < 0,01). YpoBeHb hepputuHa B 2,6 pasa (p < 0,01)
BbiLLE B rpynne 1 no CpaBHEHWIO C NokasaTensimMu rpynnbl 2. Y 60MbHbIX Noaarpoit ypoBeHs hepputiHa B 2,1 pasa BhiLLE, YeM B
rpynne 2 (p < 0,01). MokasaTenb BbICOKO4yBCTBUTENBHOTO C-peakTusHoro npotenHa (B4CPIT) y nauveHTos rpynnsl 18 3,1 pasa
BblLLE OTHOCUTENbBHO Nokasatens rpynnbl 2 (p < 0,01). [lons naumeHToB ¢ TonLmHON kKomnnekca uHTuma-megua (KAM) 20,9 mm
HanborbLuas B rpynne 1 no cpaeHeHmto ¢ rpynnamm 2 (x> = 4,58, p < 0,05)n 3 (x = 24,96, p < 0,01). Y 6onbHbIX rpynmbl 1
[OCTOBEPHO YalLie Mo CPaBHEHWHO € rpynnoii 3 B CTPyKType Bnsilek npeobrnapaet nsoaxoreHHas (x2 = 6,56,p < 0,01), a oTHocu-
TENbHO rpynnbl 2 — runepaxoreHHast (x> = 4,63,p < 0,05). B rpynnax 1 v 2 c ogmHakoBoi yactoToii (p > 0,05) peructpuposanu
TUMO3XOrEeHHbIN TN BNISILLKY, KOTOPbIN CBS3aH C BbICOKVM PUCKOM LiepebpoBackynsipHbIX COBLITUIA. Y NaLmeHTOB ¢ apTepuasnsHoi
rnepTeH3nelt B COMETaHUM C NOLarpoi yCTaHoBreHa AOCTOBEpHas NONOXUTENbHAs KOPPENSLMOHHAs CBA3b YMEPEHHO CUmbI
mexay TonwmHoi KM v yposHem mo4eBoi kucnotel kposwu (r, = 0,46, p < 0,01), B4CPM (r, = 0,33, p < 0,01), BospacTom
(r, = 0,33,p < 0,01), npogomkuTensHocTbio noaarpsl (1, = 0,27,p < 0,05) oueHkori no BAL (r, = 0,39,p < 0,01); ypoBeHb
B4CPIT koppenupyert ¢ Hannumem atepocknepoTnyeckux bnswek (t = +0,64, p < 0,05).

BbiBoakl. CoyeTaHne apTepuanbHON rmnepTeHsny 1 noaarpbl y NauyeHToB acCoLMUPYETCS C BbICOKOI HacToTom TonwwmHbl KM

20,9 MM 1 aTepocKnepoTyeckux Grisiuek, Gomnee BbipaXeHHbIMU HAPYLLIEHWSIMIA MYPUHOBOTO U MUMIMGHOMO OBMEHOB, NOBbILLIEHUEM
MapkepoB BocnaneHus (pepputiH u BYCPTT), 4To CriefyeT paccMaTpuBaTh HE TOMBKO B aCMEKTE XPOHUYECKOTO BOCMANUTENBHOMO

npouecca, HO U Kak COCTaBHYH 4acCTb 3aboneBaHus.

According to the recommendations of the American Heart
Association, the intima-media complex (IMC) thickness of
the carotid arteries, along with other vascular markers, is of a
greatimportance in the primary prevention of cardiovascular
complications. Many studies have shown an association
between IMC and high importance of major vascular risk
factors for circulatory disorders: dyslipidemia and hyperten-
sion. The IMC thickness determines the individual severity
of cardiovascular diseases [1,2].

Hyperuricemia, which in some cases leads to the de-
velopment of gout, is involved in the pathogenesis of
hypertension and atherosclerosis [1]. Epidemiological
studies revealed the relationship between hyperuricemia
and atherosclerotic vascular disease, and serum uric acid
(UA) levels, making it possible to predict cardiovascular
events and mortality in women and men [2].

Atherosclerotic changes are based on three mecha-
nisms (vascular lipid infiltration, endothelial dysfunction and
chronic inflammation), which are present in hypertension
and gout; a predictor of future cardiovascular events is
C-reactive protein (CRP) [3].

Atherosclerosis has a long preclinical phase. Early
detection of atherosclerotic changes using noninvasive
methods of examination can help identify individuals at
risk of atherosclerotic clinical event [4]. In recent decades,
there has been a growing interest in the early detection
and assessment of subclinical atherosclerosis based on
the detection of biomarkers [5].

According to the latest scientific findings, researchers
have found an interaction between traditional risk factors
and risk factors for the development of atherosclerotic
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plaques in the carotid artery. The rate of atherosclerotic
plaque formation was significantly lower in patients with
essential hypertension and hyperlipidemia, who received
lipid-lowering drugs and antihypertensive treatment for
24 months. Blood pressure (BP) levels were significantly
elevated in patients with newly diagnosed internal carotid
artery stenosis (ICA) >50 % compared to healthy controls.
Serum CRP was significantly increased, and total bilirubin
was significantly decreased in patients with hypertension
and atherosclerosis of the carotid arteries, compared to
the patients with hypertension and without atherosclero-
sis. Early- and end-stage calcifications of carotid lesions
were significantly increased in patients with chronic kidney
disease (CKD) compared to those in patients without CKD.
Finally, serum fibrinogen and CRP levels were significantly
elevated in patients with carotid artery stenosis >70 % and
CKD compared to those without CKD [6].

Previous studies have shown an association between
the risk of cerebrovascular events and ICA stenosis and a
correlation with its degree. However, recent studies report
that low degrees of carotid stenosis can also cause ische-
mic cerebrovascular events. This indicates that in addition
to the size of atherosclerotic plaques and the degree of
stenosis, other characteristics of plaques, especially their
composition, might be related to the risk of cerebrovascular
events. Ahigher lipid content in plaques, especially low-den-
sity lipoprotein cholesterol (LDL cholesterol), which depends
on plasma levels, is a major risk factor for atherosclerotic
plaque instability. Serum LDL cholesterol and total choles-
terol (TC) were associated with acutely symptomatic carotid
plaques. Determining the inflammatory process helps to
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identify unstable atherosclerotic lesions that are a source of
complications. The migration of circulating monocytes into
the vessel wall is a key event in initiating the formation of
atherosclerotic plaque. This process is mediated by the ex-
pression of adhesion molecules in response to stimulation
or damage to the endothelium caused by hypertension,
smoking, gout [7].

Despite the importance of this problem, today there is
not enough work to study the nature of carotid artery lesions
in hypertensive patients with gout.

Aim
To analyze the frequency of atherosclerotic lesions of the ca-

rotid arteries and association with the lipid metabolism and
inflammatory markers in hypertensive patients with gout.

Materials and methods

A dynamic examination and management of patients
was conducted on the clinical basis of the Department of
Therapy, Cardiology and Family Medicine of the Faculty
of Postgraduate Education of Dniprovskyi State Medical
University — Municipal Enterprise “Kryvyi Rih City Clinical
Hospital No. 2, Kryvyi Rih City Council”. Outpatient selection
of patients was carried out on the basis of “Primary Health
Care Center No. 4, Kryvyi Rih City Council” in the period
from 2016 to 2019.

A permission for the research were obtained from
the Commission on Biomedical Ethics of Dnipropetrovsk
State Medical University (protocol No. 1 dated 16.01.2017),
which concluded that the work met generally accepted moral
standards, requirements for rights, interests and personal
dignity of the studied participants.

122 patients with hypertension aged 30 to 65 years
were examined (mean age (56.0 (47.0; 62.0)), including 104
men (85.2 %) and 18 women (14.8 %). Group 1 included
72 hypertensive patients with gout; group 2 — 50 hyper-
tensive patients without gout; group 3 — 20 gout patients
without hypertension.

The diagnosis of hypertension was established in accor-
dance with the recommendations of the European Society
of Hypertension and the European Society of Cardiology
(2018) [8]. The diagnosis of gout was established according
to the criteria of the American College of Rheumatology
(ACR) and the European League Against Rheumatism
(EULAR, 2015) [9,10].

Inclusion criteria: male and female aged 30 to 65 years,
who gave an informed consent to participate in the study;
hypertensive patients with gout; hypertensive patients
without gout; gout patients without hypertension.

Exclusion criteria: patients who did not give the in-
formed consent to participate in the study; patients with
autoimmune, oncological, mental diseases, hepatitis,
tuberculosis, HIV infection; patients with coronary heart
disease, arrhythmias, Ill degree hypertension, IlA-l degree
heart failure, CKD; patients with other crystal arthropathies;
patients with alcohol or drug abuse.

Biochemical parameters of the lipid profile were deter-
mined in the serum by enzymatic method on an automatic
biochemical analyzer Humastar 300 (HUMAN GmbH, Italy,
2011) using reagents Human (ltaly). The concentration of

LDL cholesterol (mmol/l) was calculated by the formula
(W. Friedewald et al., 1972).

Serum levels of high sensitivity CRP (hsCRP) were
detected by enzyme-linked immunosorbent assay using re-
agents “CRP High Sensitivity” (Immulite Siemens, USA) on
an automatic immunochemiluminescent analyzer Immulite
1000 (Siemens, USA, 2015).

Serum ferritin levels were measured by electroche-
miluminescent detection using an automatic Cobas e411
analyzer (Roche Diagnostics GmbH & Hitachi, Japan, 2011)
and a test system “Ferritin” (Roche Diagnostics, Germany).

The patients underwent carotid artery ultrasound (US)
with a linear sensor with a frequency of 510 MHz according
to standard methods on a device ESAOTE MyLab Class
C (Esaote S.p.A., Italy, 2012). According to the recom-
mendations of the European Society of Cardiology (2013),
the diagnostic criterion for IMC thickening was considered
to be 20.9 mm, the atherosclerotic plaque presence was
recognized at local IMC thickening >1.5 mm, thickening
>50.0 % or 0.5 mm according to the adjacent areas of
IMC. The structure of atherosclerotic plaque and the degree
of stenosis of brachiocephalic vessels were determined
(stenosis >50.0 % was considered significant).

Methods of statistical analysis were used for sta-
tistical processing of the study materials: verification
of normal distribution of quantitative indicators — using
the Shapiro-Wilk test; assessment of significant differ-
ences between the mean values for quantitative charac-
teristics with a normal distribution — with the Student’s
t-test; assessment of significant differences between
the mean values for non-normally distributed quantitative
characteristics — with the Mann—Whitney U test for two
independent samples; the significant differences between
categorical variables — using Pearson’s Chi-square
(x?) test with the Yates correction for values close to 0
or 100, and the McNemar’s test for paired categorical
variables. Quantitative comparative assessment of two
normally distributed paired samples was performed by
the Student’s t-test for dependent groups; of non-normally
distributed — by the Wilcoxon test.

Comparison of three or more independent groups with
non-normal distribution for quantitative traits was performed
using Kruskal-Wallis tests (nonparametric analysis of vari-
ance) with Dunn’s correction in a pairwise comparison of
samples. The equality of the three general variances was
determined using the Levene test.

Correlation analysis was performed by calculating
the Pearson correlation coefficient (r), Spearman rank
correlation (r.). The Kendall rank correlation coefficient (t)
was used to determine the relationship between qualitative
and quantitative values.

The results of descriptive statistics included indicators
for the normally distributed quantitative characteristic:
mean (M), standard deviation (SD); for the non-normally
distributed quantitative traits: median (Me) and interquartile
range (Q,,; Q).

The critical value of the significance level (P) was
taken as <5.0 % (P < 0.05). Statistical analysis was
performed using the Microsoft Excel software package
(Microsoft Office 2010) and Statistica 6.1 (StatSoft Inc.,
serial No. AGAR909E415822FA).
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Results

General characteristics of the groups are shown in Table 1.
The groups were representative in age and sex.

The duration of gout exacerbation and the pain intensity
evaluated with the visual analog scale (VAS) (P < 0.01)
were significantly higher in hypertensive patients with gout
compared with those in gout patients without hypertension
(P < 0.01), which may indicate a more severe course of
gout when combined with hypertension.

The patients in group 1 were characterized by a more se-
rious lipid metabolism disorders: higher TC levels by 10.0 %
(P < 0.01) as compared to group 3; higher triglyceride (TG)
levelsby53.3 % (P < 0.01)and35.3 % (P < 0.01)incom-
parison with groups 2 and 3, respectively. The LDL cholesterol
levelwas 3.1 % (P < 0.05)and6.5 % (P < 0.01)higherin
hypertensive patients with gout than in hypertensive patients
and gout patients, respectively. The lowest level of high-den-
sity lipoprotein cholesterol (HDL cholesterol) were found in
group 1 patients —8.3 % (P < 0.01) lower than in groups
2and 3 (P < 0.05). It should be noted that the incidence of
hypercholesterolemia and hypertriglyceridemia was 30.6 %
(22) and 36.1 % (26) significantly higher, respectively, in
group 1 patients (P < 0.05).

The analysis results showed 37.6 % significantly higher
(P < 0.01)serum UAlevelin group 1 than that in group 2.

Serum ferritin levels were 2.6 (P < 0.01) times higherin
group 1, that those in group 2. In patients with gout, the level
of ferritin were significantly 2.1 times higher than in group 2
(P < 0.01). There were no significant differences in serum
ferritin levels between groups 1and 3 (P > 0.05)indicating
the important role of this marker in gout.

The hsCRP levels in patients of group 1 were 3.1
times higher than those in group 2 (P < 0.01). In addition,
the levels of hsCRP in group 3 were found to be 2.9 times
(P < 0.01) higher than those in group 2, but without diffe-
rences from group 1 (P > 0.05), showing the important role
of this inflammatory marker in gout.

According to the data analysis of extracranial vessel
US examination, it was found that the mean value of IMC
thickness in group 1 was 1.10 (1.00; 1.20) mm, in group
2 —1.00 (0.80; 1.10) mm, in group 3 — 0.80 (0.80; 1.20)
mm. The indicator in group 1 was significantly higher than
that in groups 2 (P < 0.01) and 3 (P < 0.05) by 10.0 %
and 37.5 %, respectively.

In 65 (90.3 %) patients of group 1, the IMC thickness
was 20.9 mm, in 7 (9.7 %) — <0.9 mm. Among patients
of group 2, 37 (74.0 %) with IMC thickness 20.9 mm and
13 (26.0 %) with thickness <0.9 mm were found. Group
3 patients were distributed as follows: the thickness of
the IMC were 20.9 mm in 7 (35.0 %), <0.9 mm —in 13
(65.0 %) (Table 2).

The proportion of patients with IMC thickness 20.9 mm
was greater in group 1 than that in groups 2 (x? = 4.58,
P < 0.05)and 3 (x2 = 24.96, P < 0.01).

The detection frequency of atherosclerotic plaques
and their echogenic structure in the studied groups were
analyzed (Table 3).

Ingroup 1, plaques were found in 53 (73.6 %) patients,
ingroup 2 —in 23 (46.0 %) patients and in group 3 —in7
(35.0 %). Ingroup 1, the frequency of plaque detection were
significantly higher than in groups 2 (x> = 8.44,P < 0.01)
and 3 (x> = 8.66,P < 0.01).
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Table 1. General and clinical characteristics of the studied groups, M (SD),

Me (Q,; Q,5), n (%)

Indicator, units of Group1(n = 72) |Group2(n = 50) | Group3(n = 20)
measurement
5 (90.3)

Sex: male, n (%) 39 (78.0) 19 (95.0)
P, > 005 P> 005
P,, > 0.05
Age, years 55.0 (47.0; 60.0) 57.0 (46.0; 64.0) 50.5 (9.7)
P, > 0.05 P, > 0.05
b5 > 0.12
Duration of gout, years 4.0(2.5;7.0) - 5.2(2.7)
P> 005
Number of gout exacerbations 4.0(3.0;4.0) - 3.0 (2.0; 4.0
per year P, > 0.05
Duration of gout exacerbation, 13.0 (12.0; 15.5) - 10.0 (9.0; 11.5)
days P, <001
The pain intensity evaluated 35.0 (30.0; 50.0) - 25 8(11.6)
with the VAS, mm P, <0.01
Total cholesterol, mmol/L 55(54;5.8) 54 (1.3) 5 0(0.3)
P, > 005 P, < 0.01
P,, > 0.05
Triglycerides, mmol/L 2.3(1.7;23) 15(1.2;2.3) 17(1.7,1.8)
P, < 0.01 P13 < 0.01
P,, > 0.05
Low-density lipoprotein 3.3(3.3;3.5) 3.2(0.9) 3 1(3.1;3.2)
cholesterol, mmol/L P, <0.05 P, <001
P,, > 0.05
High-density lipoprotein 1.10 (1.00; 1.20) 1.20 (1.10; 1.40) 1.20 (1.20; 1.30)
cholesterol, mmol/L P, <001 P1_3 < 0.05
P,, > 0.05
Serum uric acid, pmol/L 462.3 (122.5) 336.0 (278.0; 370.0) 455 5(172.7)
P, < 0.01 P, > 0.05
P,, < 0.01
Ferritin, ng/mL 344.0 (196.5; 389.0) 130.9 (68.0; 143.3) 276.5 (257.0; 354.5)
P, < 0.01 P13 > 0.05
P,, < 0.01
hsCRP, mg/L 74(4.9;10.3) 24(0.9;3.3) 6 9 (5.0; 8.5)
P, < 0.01 P, > 0.05
P,, < 0.01

23

P, ,: the value of p between groups 1and 2; P,
of p between groups 2 and 3.

Table 2. IMC thickness in the studied groups, n (%)

: the value of p between groups 1.and 3; P,

: the value

IMC thickness, mm Group1(n = 72) |Group2(n = 50) | Group3(n = 20)

20.9 mm, n (%) 65 (90.3) 37 (74.0)
P, < o 05

<0.9mm, n (%) 7(9.7) 13 (26.0)
P, < 005

12

7/(35.0)
P, < 001
P,, < 0.1
13(65.0)
P,, < 001
< 001

23

P, ,: the value of p between groups 1 and 2; P, ;:
of p between groups 2 and 3.

In the structure of plaques, isoechoic were significantly
more often seen among group 1 patients as compared to
group 3 (x> = 6.56, P < 0.01), and hyperechoic - as
compared to group 2 (x? = 4.63, P < 0.05). Hypoechoic
plaques were detected in groups 1 and 2 with similar fre-
quency (P > 0.05). This type of plaque was associated
with a high risk of cerebrovascular events.

The patients of all groups were characterized by a mild
degree of stenosis, but in group 1, the degree of stenosis
were most pronounced than that in groups 2 (P < 0.01)
and 3 (P < 0.01). Significant difference (P > 0.05) was
not found between groups in terms of the calcified plaques
prevalence, as their frequency in all groups was low.

In the patients with arterial hypertension and gout, a
significant moderate positive correlation was found between
the IMC thickness and the serum UA level (r, = 0.46,

the value of p between groups 1and 3; P, :

the value
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Table 3. Frequency of detection and general characteristics of atherosclerotic
plaques in the studied groups of patients, Me (Q25; Q75), n (%)

Indicator, units of Group1(n = 72) |Group2(n = 50) |Group3(n = 20)
measurement
3 (73.6) 7 (35.0)

Atherosclerotic plaques
detected, n (%)

Plaque echogenicity, n (%):
isoechoic

hyperechoic

hypoechoic

The degree of stenosis,%

Calcified atherosclerotic
plaque, n (%)

23 (46.0)
P, < 001 P, < 001
P,, > 0.05
32 (44.4) 16 (32.0) 2(10.0)
P,, > 0.05 P, < 0.01
P,, > 0.05
18 (25.0) 5(10.0) 5 (25.0)
., < 0.05 13 > 0.05
> 0.05
3(42) 2(4.0) 0 (0.0)
P,, > 0.05 P13 > 0.05
P,, > 0.05
200 (0.0; 25.0) 10.6 (0.0; 20.0) 10.0 (0.0; 25.0)
P,, < 001 P,, < 001
P,, > 0.05
4(56) 1(2.0) 2(10.0)
P,, > 0.05 P13 > 0.05
> 0.05

23

P, ,: the value of p between groups 1 and 2; P ;:

the value of p between groups 1and 3; P, .: the value

of p between groups 2 and 3.
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P < 0.01),hsCRP(r, = 0.33,P < 0.01),age(r, = 0.33,
P < 0.01), duration of gout (r, = 0.27, P < 0.05) and
the VAS (r, = 0.39, P < 0.01); the level of hsCRP was
correlated with the presence of atherosclerotic plaques
(t = +0.64, P < 0.05) in hypertensive patients with gout.
The serum UA level was involved in the processes of vas-
cular remodeling.

Discussion

The results of our study showed that comorbidity of hyper-
tension and gout contributed to the increase in the detection
rate of IMC thickness 0.9 mm and atherosclerotic plaques
in comparison with patients, who had only hypertension
or gout.

This mutual relationship between hypertension and
gout can be explained by common pathogenetic mecha-
nisms of development. For example, hypertensive patients
demonstrate an increase in hsCRP, adhesion molecules,
chemokines, pro-inflammatory cytokines. The above key
points emphasize the role of cytokines as early inflammatory
mediators and potential stimulators of the hypertension
pathogenesis. It is known that such mechanisms underlie
the pathogenesis of gout.

We found the significant positive correlation between
the IMC thickness and the serum levels of UA, hsCRP,
despite controversial previous data on this topic. Ramirez
etal. [11,12] reported an independent association between
UAand the IMC thickness, while Songand et al. [13,14] did
not find such a correlation, which may be related to differ-
ent characteristics of the sample and the methodological
approaches chosen.

Several studies have examined the relation between
UA and carotid plaques. Research conducted by Neogi et
al. with participation of 4866 Americans without risk factors
associated with cardiovascular disease and hyperuricemia
demonstrated an independent association between UA
and carotid plaque in men, but not in women. In addition,
Ishizaka et al. showed a higher prevalence of carotid
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plaques in the second (321-363 mg/dL), third (369-416
mg/dL) and fourth (423-655 mg/dL) quartiles of serum UA
concentration among 8144 examined individuals without
metabolic syndrome, while they did not find such an as-
sociation in men with metabolic syndrome, or in women
in general [15].

The results of our study coincide with the data on
the higher prevalence of atherosclerotic plaques in hyper-
tensive patients with gout, but in our case, this frequency
does not depend on sex, because the study included only
male patients. It is important that the results of our study
relate to patients with comorbid pathology, who have car-
diovascular risk factors.

The establishment of the associations described above
is aimed at determining a certain category of patients with
specific characteristics (male sex, comorbid pathology,
hyperuricemia, dyslipidemia, hyperferitinemia, increased
hsCRP level), who should be advised to undergo ultrasound
of the neck vessels by family doctors for early detection of
atherosclerotic lesions and timely prescription of appropriate
treatment.

Conclusions

1. The duration of arthritis and the last exacerbation of
gout, the pain intensity on the VAS scale were associated with
a more severe course of gout combined with hypertension.

2. The patients with comorbidity of hypertension and gout
were diagnosed with more severe disorders of purine and
lipid metabolism, increased inflammatory markers (ferritin and
hsCRP) as compared to the patients with gout or hyperten-
sion alone, that should be considered not only in the aspect
of chronic inflammation, but also as a part of the disease.

3. The proportion of patients with IMC thickness
20.9 mm and the incidence of atherosclerotic plaques in
patients with comorbid pathology (hypertension and gout)
were significantly higher than those in patients with only
hypertension (P < 0.01)orgout (P < 0.01), indicating that
hypertension and gout share pathogenetic mechanisms
worsening the course of both diseases.

The perspective for the further scientific research.
To evaluate the effectiveness of treatment in variable cha-
racteristics of atherosclerotic plaque among patients with
comorbid pathology.
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MeTa po6oTu — BCTaHOBUTY reHaepHi ocobnmueocTi nepebiry roctporo nepiogy Q-iHthapkTy Miokapaa B naLieHTiB Nicns nepBuH-
HOrO KOPOHAPHOTO BTPYYaHHSI.

Marepianu Ta metoau. MpoaHaniayBanu pesynsraTut KniHiko-iHCTpyMeHTanbHoro o6cTexeHHs 58 xsopnx Ha Q-iHdbapkT Miokapaa
(Q-IM) y rocTpomy nepiogi. XBopux NOAinNumM Ha 2 rpyni 3a reHaepHoto osHakoto: 1rpyna (n = 33) —uvonosiku, MegiaHa Biky —61,0
(55,0; 69,0) poky, 2 rpyna (n = 25) —xiHku, MegiaHa Biky — 69,0 (63,0; 78,0) poky. Ycim XBopM BUKOHaNW KOpoHapoaHriorpadiio
3 HaCTYMHOIO aHrioNNACcTUKOK Ta CTEHTYBAHHAM iH(DaPKT3anexHOi KOPOHapHOT apTepil.

Pesynkrati. Y 4orosikis BCTaHOBWMAW BIiPOriAHO BULLMIA piBeHb nenkoumTie (Ha 24,7 %, p = 0,02) i BiporigHO MeHLLKiA yMicT y
nna3smi KpoBi NinonpoTeiais H13bKOT WinbHocTi (Ha 30,9 %, p = 0,007), 3acbikcyBanu TeHAEHL0 A0 BULLOT KOHLEHTpaLji MB-KOK
Ha Yac HagxomkeHHs y ctauioHap (Ha41,0 %,p = 0,11) NOPIBHSAHO 3 XiHkaMK. Y 3HOK BUSIBUNM BIPOrigHO GirbLLUMIA pO3MIP 3a4HBOI
CTiHKu niBoro LuryHouka (MWL) (Ha 7,31 %, p = 0,02) Ta TeHAeHLito A0 NepeBaXaHHs TOBLUMHM MKLLYHOYKOBOI NEPETUHKM (Ha
746 %,p = 0,1), KiIHLEBO-AjaCTONIYHWIA | KIHLEBO-CUCTONIYHMIA po3mipy J1LLI manm TeHAEeHLto O nepeBaxaHHs B YOMOBIKIB (Ha
241 %,p = 0,4771a7,81 %, p = 0,19 BigNoBIgHO).

Y YonoBikiB BUSIBUINM MeHLUY WBMAKICTb nika A (Ha 23,37 %, p = 0,007) 1a 6inbLue cniBeigHowweHHs E/A (Ha 52,27 %, p = 0,009),
Ha 28,57 % pigle BuHUKana giactoriyHa aucdyHkuis (40) MW (2 = 2,89, p = 0,08). Y 4onosikiB BUSIBUNN TEHAEHLtO [0 op-
MyBaHHs! ekcLIeHTpUYHoI rinepTpodii Miokapaa JIW (x2=2,39,p = 0,12)i A0 NI 2 tuny (x2 = 3,82, p = 0,07). Y xiHok yacTiwe
BuHukana A4 1 tuny (x2= 5,71, p = 0,02). Y vonogikiB cnocTepiranu TeHAeHLUito [0 hopmyBaHHs 30H akiHesii JILU (x? = 2,5,
p = 0,09) Ta 3HmxeHHs copakuii Bukuay ML (x2 = 1,57, p = 0,31).

BucHoBku. Y roctpomy nepiogi Q-IM nicns peBackynspusalii B YOMOBIKiB YacTille (opMyeTbCH CUCTOMIYHA AMCHYHKLIS, LLIO
CYNPOBOMKYETLCS BINbLLOI KIMbKICTIO YCKNaAHeHb Y BUMMSA roCTpoi MIBOLLINYHOYKOBOI HEAOCTATHOCTI, YacTilLe cnocTepiralnTb
hopmMyBaHHs eKCLIEHTPUYHOrO TUNy rinepTpodii Miokapaa J1LL i A 2 Tuny, YacTille BUSBAAKOTH 03HaKW CUCTEMHOTO 3ananeHHs. Y
XiHoK y rocTpomy nepiogi Q-IM nicns pesackynsipu3auii pemoaentoBaHHs Miokapaa J1LL yacrilue BinbyBaeTbest 3a KOHLEHTPUYHUM
Tvnom i cynposomxyetees A JILL 1 Tuny.

Gender peculiarities of clinical and instrumental indexes
in patients with acute Q-wave myocardial infarction after primary coronary intervention

Yu. V. Savchenko, S. M. Kyselov

The aim: to determine gender differences in the course of acute Q-wave myocardial infarction in patients after primary coronary
intervention.

Materials and methods. Results of clinical and instrumental examination of 58 patients with acute Q-wave myocardial infarction
were analyzed. Patients were divided into 2 groups according to gender: group 1 (n = 33) —men, mean age 61.0 (55.0; 69.0)
years, group 2 (n = 25) —women, mean age 69.0 (63.0; 78.0) years. All the patients underwent coronary angiography followed
by angioplasty and stenting of the infarct-dependent coronary artery.

Results. In men, the number of leukocytes was significantly higher (by 24.7 %, P = 0.02) and the plasma level of low-density
lipoproteins was significantly lower (by 30.9 %, P = 0.007), there was a tendency towards a higher concentration of creatine
kinase-MB (by 41.0 %, P = 0.11) at the time of hospital admission as compared to women. Women showed significantly increased
thickness of the posterior wall of the left ventricle (LV) (by 7.31 %, P = 0.02) and a tendency towards the prevalence of the in-
terventricular septum wall thickness (by 7.46 %, P = 0.1). The LV end-diastolic and end-systolic dimensions tended to prevail in
men (by 2.41 %, P = 0.47 and by 7.81 %, P = 0.19, respectively). Men were found to have a lower peak A rate (by 23.37 %,
P = 0.007), a higher E/A ratio (by 52.27 %, P = 0.009), LV diastolic dysfunction (DD) occurred less frequently (x? = 2.89,
P = 0.08), and there was a tendency to develop eccentric LV hypertrophy (x? = 2.39, P = 0.12) and type 2 LV DD (x? = 3.82,
P = 0.07). Type 1 DD was more common in women (x*> = 5.71, P = 0.02). In men, there was a tendency to the formation of
zones of LV akinesia (x? = 2.5, P = 0.09) and decreased LV ejection fraction (x? = 1.57, P = 0.31).

Conclusions. In the acute period of Q-wave myocardial infarction after revascularization, in men, unlike in women, systolic dys-
function is developed more often. It is accompanied by acute left ventricular failure, eccentric left ventricular hypertrophy and type
2 diastolic dysfunction formation as well as signs of systemic inflammation. In women, in the acute period of Q-wave myocardial
infarction after revascularization, concentric left ventricular remodeling occurs more frequently and is accompanied by type 1 left
ventricular diastolic dysfunction.
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FeHAepHble 0cobeHHoCTH KAUHUKO-UHCTPYMEHTaAbHbIX nokasareneu y 60AbHbBIX OCTPbiM
Q-nHdapKTOM MUOKapAa NOCAE NEPBUUYHOrO KOPOHAPHOro BMeLLATeAbCTBA

10. B. CaBueHko, C. M. Kucenés

Lenb pasOTbI — YCTaHOBWUTb reHAepHble OTNNYUA TEY4EeHNA OCTPOro nepnoia Q-I/IH(*)apKTa MWOKapAa y nauneHToB nocne nep-
BWYHOIO KOPOHAPHOro BMeLlaTernbCTBa.

Matepuans! n metoabl. MpoaHan1anpoBanit AaHHbIE KIMHUKO-MHCTPYMEHTarbHoro obeneaosaHns 58 60mbHbIX Q-MHMapKTOM
mnokapaa (Q-VIM) B octpom nepuope. BombHbIx nogenunu Ha 2 rpynnbl No reHAepHOMY npuaHaky: 1 rpynna (n = 33) — Myx-
4nHbIl, MeauaHa Bospacta — 61,0 (55,0; 69,0) roga, 2 rpynna (n = 25) — xeHLWwHbI, MeaunaHa Bospacta — 69,0 (63,0; 78,0) roga.
Bcem BorbHLIM NpoBOAIK KOPOHApPOaHIorpauio ¢ NOCNEeAyIoLLEN aHronnacTUKoi 1 CTEHTUPOBaHNEM UHAAPKT3aBUCUMON
KOPOHapHOMN apTepuu.

Pesynkrathl. Y MyX4WH yCTaHOBMEH AOCTOBEPHO Goree BbICOKMIA ypoBEHb nenkountos (Ha 24,7 %, p = 0,02) n goctoBepHo
MeHbLLee coaepxaHve B Nnasme KpoBK NMNONpPOTenaoB Hu3koi nnotHocTk (Ha 30,9 %, p = 0,007), oTMeyeHa TeHaeHums K
6onee BbICOKOW KoHUEeHTpauun MB-K®K npu noctynneHum B ctaumnoHap (Ha41,0 %, p = 0,11). Y XeHLMH 0TMEYEH JOCTOBEPHO
6onbLUKIA pa3mep 3agHel cTeHku nesoro xenygodka (JXK) (Ha 7,31 %, p = 0,02) u TeHaeHUMS K npeobnasanmnio TONLWMHLI MeX-
XenynoykoBomn neperopopku (Ha 7,46 %, p = 0,1), KOHEYHO-AMACTONNYECKNIA N KOHEYHO-CUCTONMYECKUI pa3mepsl JDK nvenn
TeHOEeHUMIo K npeobnagaHnio y MyxuuH (Ha 2,41 %, p = 0,471 7,81 %, p = 0,19 COOTBETCTBEHHO). Y MYX4YMH yCTaHOBMEHa
6onee Hu3Kkas ckopocTb nuka A (Ha 23,37 %, p = 0,007) v bonbluee cootHowerune E/A (Ha 52,27 %, p = 0,009), Ha 28,57 %
pexe AMarHoCTUpoBanu auactonuyeckyto aucyHkumo (AO) K (x2 = 2,89, p = 0,08). Y My41H OTMEYEHa TEHAEHLMS K hop-
MUPOBaHMIO 3KCLIEHTpUYeckoit runepTpodumn JDK (x? = 2,39,p = 0,12) n 44 MK 2 vna (x? = 3,82, p = 0,07). Y xeHLUMH YaLle
BosHukana 4 1 tuna (X2 = 5,71, p = 0,02). Y My4nH Habntogany TEHAEHLMIO K (hopMUMPOBaHWI 30H akuHeaun JK (x% = 2,5,
p = 0,09) n cHmxeHve cpakumm Beibpoca MK (x2 = 1,57, p = 0,31).

BriBoak!. B octpom neproge Q-MM nocne peeackynspusaumi y My>xHquH yalle dhopMmUpyeTcs cMcTonmyeckas AUCHYHKLMS, YTO
COMpoBOXAaeTCs BOMbLUMM KOMMYECTBOM OCTIOKHEHMIA B BiE OCTPOW NIEBOXEMNYOYKOBON HEAOCTATOMHOCTY, Yalle HabnopatoT
opMm1poBaHKe KCLEHTPUYECKOTO TUNa runepTpocmy Mrokapaa JK n 1 2 Tvna, vallie oTMeHaroT Npr3Haky CUCTEMHOTO Bocnane-
HUS. Y XXEHLLMH pemoaenupoBaHue Mrokapaa JIXK yallie nponucxoguT no KoHUEeHTpr1Yeckomy Tuny 1 conpoeoxaaetcsa 44 DK 1 una.

3a pr3nKoM BUHUKHEHHS FOCTPOrO iHhapkTy Miokapaa (IM)
i PO3BUTKY YCKMaZHEHb € CyTTEBA PIHULIA MiX XiHkamu Ta
yonosikamu [17]. OgHakoBi akTopy PU3NKY BUHUKHEHHS!
IM matoTb pisHUIA BNMB Ha OpraHiaM 3anexHo Bif CTari.
MigBULLEHMIA piBEHb NINOMPOTEIAiB HU3bKOI WiNbHOCTI
(JTNHLL}) yacriLue BUSIBMSIOTb Y 3KHOK, @ ripLLIe NPOTHOCTUYHE
3Hau4eHHs BiH Mae B YonoBikis [18]. ApTepianbHa rinepTeHsis
yacTillie CynpoOBOMKYETLCA (HOPMYBAHHSAM Takux hakTopiB
pusuky IM, gk rinepTpodist Miokapaa, KOHLEHTPUYHWIA TVN
pemogentoBaHHs, aiactoniyHa aucayHkuis (O0) nisoro
wnyHodka (J1LW) i cepueBa HemocTaTHICTb 3i 36epexeHot
pakuieto Bukmay (PB) came B xiHOK [18], @ nokasHuK 3a-
XBOPKOBAHOCTI YoroBikiB Ha roctpuii IM B 1,75 pasa BuLmi
[10], Ta 1 YonOBIKM € MOMOALIMMM 3a XIHOK, KOJN B HUX
ynepLue BuHvkae IM [16]. Y xiHOK BU3HAuMnM Ginblumnii Ha
26 % pw3vk NOBTOPHOI rocnitanisawii 3 npueogy kapaio-
BACKyNSPHWX NOAil NOPIBHAHO 3 Yoriosikamu [4]. Y aesikux
LOCTIMKEHHSX BCTAHOBUITH, LLO XIHK MAKOTb BULLIMIA PU3NK
KPOBOTeM Micst iHBa3WBHWX BTPyYaHb [19], y xiHOK Morogoro
BiKy YacTiLLe 3a YonoBikiB BuHUKae IM 6e3 0BCTpyKTUBHOIO
aTepoCKIEPOTUHHOIO YPAXKEHHSI KOPOHAPHKX apTepiii 3a
[AaH1Mu KopoHapoaHriorpadii, a Lie YCKNagHoe fjarHoCTuKy
Ta nikyBaHHs 3axBoptoBaHHs [16,19].

HuHi B nikyBaHHi xBOpuX Ha rocTpui IM cTateBuii AvMop-
hiam BpaxosytoTb HepgoctaTHbo [9,11-13,17,18]. HaseaeHi
hakTV BU3HaYAHTb AOLNBHICTH MMBLLOMO BUBHEHHS! CTATEBUX
BiAMIHHOCTEN KNHIYHUX NPOSIBIB | Nepebiry Liboro 3axBoproBaH-
Hs [4] Ans po3pobeHHs Ta BOOCKOHaNeHHs andepeHLiioBa-
HVIX MigxoAiB Ao nikyBaHHs xBopux Ha IM [9,11-13].

MeTa po6otu

BcraHoBUTM reHaepHi 0cobnmeocTi nepebiry roctporo ne-
piogy Q-iHcbapkTy Miokapza B nawjieHTiB nicnst nepBUHHOTO
KOPOHAPHOTO BTPYYaHHs.
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Martepianu i meToAM AOCAIAKEHHA

JocnimkeHHs BUKOHanM Ha KniHivHuX 6a3ax kadbeppu BHY-
TPILLHIX XBOPO6 1 Ta CUMYNALINHOT MeaMLHN 3anopi3bKoro
AepxaBHOro MeauyHoro yHisepcutety B KHIMT «O6nacHuit
MELWNYHUIA LIEHTP CEepLEBO-CYANHHUX 3axBoptoBaHby 30P
(KHM «OMLICC3» 30P), KHIM «Micbka nikapHs eKCTpeHoi
Ta Wwemnakoi meagnyHoi gonomorny 3MP (KHIM «MJTE Ta
LWIMI» 3MP).

Y 3pi30BOMY OHOLIEHTPOBOMY JOCHiMKEHHI npoaHani-
3yBanu pesynsTaTh KIiHIKo-iHCTPYMEHTanbHOro 00CTEXeH-
Hs 58 xBopux Ha Q-iHapkT miokapaa (Q-IM) y roctpomy
nepiogi. XBopux NOAINWUAK Ha 2 rpynu 3a reHaepHo 03-
Hakoto: 1 rpyna (n = 33) —yonosiku, MegiaHa Biky — 61,0
(55,0; 69,0) poky, 2 rpyna (n = 25) — xiHK1, MegiaHa BiKy
- 69,0 (63,0; 78,0) poky. Bcim xBopum ans Bepudikauii
AiarHo3y BWKOHanu KOHTPACTHY KOpoHapoaHriorpadito
(KAT) i3 HaCTynHOI aHrionnacTUKOK Ta CTEHTYBaHHAM
iHhapkT3anexHoi kopoHapHoi aptepii (KA).

YprentHy KAT i cTeHTYBaHHS iHdapkT3anexHoi ap-
Tepii BUKOHANM y BiadineHHi iHTepBeHLINHOI Kapaionorii
3 penepdysiiHoto Tepanieto KHIM «OMLICC3» 30P abo
y penepdy3iiHOMY LEHTPI BigAinNeHHs iHTEHCUBHOI Te-
panii Ta HesigknaaHoi kapgionorii KHIM «MJE ta WM»
3MP. MMicns nepBMHHOTO NEepKyTaHHOTO KOPOHAapHOro
BTpyYaHHs (MKB) yci nauieHT ans NpogoBXeHHS Miky-
BaHHs nepeBeaeHi y BiaAineHHs iLuemivyHoi xsopobu cepus
KHIM «OMLICC3» 30P abo y BipaineHHs iHTeHCUBHOT
Tepanii Ta HeBigknagHoi kapgionorii 3 penepysinHum
LIEHTPOM Anst MikyBaHHS iHbapkTy miokapga KHIMT «MIE
Ta WMA» 3MP. KniHiuni Ta GioxiMiuHi OCNIgXEHHS KPOBI
BWKOHaNW Ha aHanisatopax BS 240 («Mindray», KHP),
Flexor E («Vitalaby, Hinepnangw), Mythic 18 («Orpheey,
LLIsenuapis), RT-1904C («Rayto», KHP). Ynbrpassykose
LOCTIIKEHHS CEpUS — HA YNbTPa3BYKOBUX CUCTEMAX

KatoueBble cAoBa:
Q-nHbapkT
MUOKaPAQ,
nepBuyHoOe
nepKyTaHHoe
KOpOHapHoe
BMeLLaTeAbCTBO,
penepdy3noHHas
Tepanus,
reHAEepHbIEe OTAUYMS.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Affiniti 30 («Philips», Hinepnanau), MyLab 50 («Esaote»,
ITanis).

Yci nauieHT B 060X rpynax oTpumanu HaBaHTa-
XyBanbHy 403y NOABINHOI aHTMArperaHTHoi Tepanii:
auetuncaniuyunosa kucrnota (ACK) 300 mr i knonigorpens
600 mr —y 74,14 % Bunagkis, ACK 300 wmr i Tukarpenop
180 mr —y 8,62 % Bunaakis, ACK 300 mr i knonigo-
rpenb 300 Mr i3 4OAATKOBOIO HaBaHTaXyBanbHOK 40300
Tukarpenopy 180 mr —y 17,24 % Bunagkis. HaBaHTa-
XyBanbHy Ao3y posyBacTatuHy 40 mr otpumanu 19,0 %
xBopux, atopacTtatuHy —81,0 %. Kpim Toro, npotsrom
rocniTanbHOro nepiogy nmauieHTy ogepxyBanu cTaTu-
HM (94,8 %), aHTMKOArynsHTW n/wW NpOTArOM NepLUnX
3 pi6 (100,0 %), beta-agpeHobnokatopu (68,9 %),
iHriGiTOpU aHrioTeH3nHNEepEeTBOPIOBaNbLHOMO (HEPMEHTY
(46,5 %), aHTaroHiCT1 MiHEpPanoKOPTUKOIAHWX peLen-
TopiB (32,7 %), amiogapoH (1,72 %), 6bnokatopu pe-
LenTopis aHrioTeH3nny Il (1,72 %), HiTpaTU/CUAHOHIMIHK
(10,74 %).

Tepanito npusHayany 3rigHo 3 akTyarnbHUMM PEKOMEH-
fauismn Acouiauii kapgionoris YkpaiHu LWoAo BegeHHS
nauieHTiB i3 roCTPUM KOPOHaPHWM CUHOPOMOM i3 nigno-
MoM cermeHTa ST; YHichikoBaHUM KMiHIYHUM NPOTOKOIOM
€KCTPeHOI, NepBUHHOI, BTOPUHHOI (CnewianiaoBaHoi) Ta
TPETWHHOI (BMCOKOCTeLiani3oBaHoi) MeaNYHOI JOMoMoru
Ta MeauyHoI peabiniTaLlii rocTporo KOPOHapHOTO CUHAPOMY
3 enesaLlieto cermeHTa ST.

Kputepii 3anyyeHHs B JOCMIAXEHHA — CKapru Ha
6inb aHriHo3Horo xapaktepy, EKI-o3Haku okntosii KA, wwo
TpuBae (enesauis cermeHta ST >2,5 mm y 2 abo GinbLue
CYMiKHUX BiIBEAEHHSIX Y YOMOBIKiB, MOnoaLLmx 3a 40 pokis;
enesallis cermeHTa ST>2,0 MMy 2 abo GinbLue CyMixXHUX
BiflBEAEHHsIX Y YonoBikiB BikoM 40 pokis i GinbLue; enesavis
cermeHTa ST>1,5 MMy BigBeaeHHsx V2-V3i/abo >1,0 mMm
B iHLUMX BiABEEHHSX Y KiHOK), BUKOHaHe nepauHHe MKB.

KpuTepii BUKIMIOYEHHA — HASIBHICTb BaXKOi HEKOHT-
pONbOBaHOI apTepianbHOI rinepTeHsii, reMoanHamiyHo
3HaYyLLMX MOPYLUEHb PUTMY 1 NPOBIBHOCTI, KNanaHHUX
Baj CepLs, CynyTHIX OHKOMOM4YHIX 3aXBOPHOBAHb, TSKKOI
nereHeBOi HeOCTATHOCTI, TSXKKUX NOpPYLUEHb (PyHKUIT
MeYiHK1 Ta HUPOK.

[ocnimkeHHs BUKOHaNM, AOTPAMYHUUCH YCIX ETUYHUX
HOPM. Y OOCMIMKEHHS 3amyyany nauieHTiB Tinbku micns
nignuMcaHHs iHhopMoBaHOI 3roau.

XBOpuM 3piiicHunu nabopartopHe 06CTexeHHs (3a-
ranbHui i BGIOXiMiYHUI aHani3n KPOBi, 30Kpema aHani3
ninigHoro cnekTpa Ta NoKasHUKIB GyHKLT HUPOK, CUCTEMU
3ropTaHHs, NeviHkoBi Npobu), BUKOHANM KOPOHapPOaHTrio-
rpacbito, TpaHCTOpakarbHy exokapiockonito (BU3Haumnm
AiaMeTp BUCXiAHOTO BiAiny aoptv (Ao), nepeaHbo-3aaHii
po3mip nisoro nepegcepas (M), nepeaHL0-3aaHin po3mip
JIW'y cuctony (KCP) i giactony (KOP), ToBLWMHY MiKLUAY-
HoukoBoi nepeTuHkm (MLLM) i 3agHboi cTiHkm (3C JILW) y
Jiactony, po3mip npasoro wnyHoyka (ML) y giactony,
(paxuito Bukuay (PB), iHaekc macu miokapga (IMM) L,
MaKcUManbHy LWBMAKICTL nika E (mVe) Ta A (mVa) Ha MmiT-
parnbHOMy KnanaHi, cniBBigHOLEHHs E/A, makcumarnbHy
LIBMAKICTb Ha TpukycnigansHomy (V max TK) Ta aopTans-
Homy knanaHax (V max AK), rpagieHT Tucky Ha AK (rpag.
Tucky AK), MakcumManbHy LWBWAKICTb Ha KnanaHi nereHeBoi
aptepii (V max knflA) i cuctoniyHuin TUCK y nereHesin
aptepii (CTJTA)). BigHocHy ToBLuHy cTiHku J1LL (BTC JILL)

obuncnioBanu 3a coopmynoto: BTCJIW = (TMLUM + T3C
JIW) / KOP, me TMLWWM i T3C NW — ye TMWIM i T3C N y
piactony, a KOP — kiHuesoaiacToniyHui poamip J1LL. Macy
miokapaa J1LL BusHavanu 3a chopmynoto PennConvention,
IMM J1L pospaxoByBanu K BigHOLLIEHHS Mack Miokapaa
JIW go nnowi nosepxHi Tina 3a copmynoto D. Dubois.
lnepTpodito JILU piarHocTyBanu 3a pekomeHaawismMu
€Bponeiicbkoi acoujaujii cepLeBo-CyanHHOI BidyanisaLii
(EACVI) Ta AmepyikaHCbKoro ToBapucTea exokapaiorpadii
(ASE) 2015 p. [20].

CraTucTnyHe onpalloBaHHS AaHUX BUKOHamNW 3a
ponomoroto naketa nporpam Statistica for Windows 13
(StatSoft Inc., Ne JPZ8041382130ARCN10-J). KinbkicHi
[aHi HaBedeHi SK mMediaHa (HYDKHIN | BepxHii kBapTuni),
SKICHI 03HaKM — KN, % (KINbKIiCTb NaLiEHTIB i3 LMK 03Ha-
Kamu, MacoBa 4acTka Bif kinbkocTi y rpyni). ins nepesipku
AaHuX Ha BINOBIAHICTb HOPMAbHOMY 3aKOHY PO3noAiny
BUKopucToByBanu Kputepin Lanipo-Binka. BiporigHicte
po3noginy sikicHux GiHapHUX 03HaK OLiHIOBanM, 3acToco-
BYOUM KpuTepili Xi-kBagpart. CTaTncTUyHy 3HaYyLLicTb Bif-
MIHHOCTEN MiX 1BOMa HE3aNEXKHMM KiTNTbKICHAMM 3MiHHUMM
BW3Ha4anu 3 BUKopuCTaHHAM U-kputepito MaHHa—BiTHi.
[ns KinbKiCHOrO OLiHKOBAHHS KOPENALINHOTO 3B'S3Ky BY-
KOpWUCTOBYBaN1 HenapameTpu4HUA KoediLlieHT kopenswii
Cnipmera. [Ins BWUSBNEHHS BiAMIHHOCTEN MiX rpynamm
LLOAO BU3HaYeHMX SKICHWX rpapaLlii Gyab-Koi 03HakM 3a-
CTOCOBYBan ABOGIYHWIA BapiaHT TOHHOTO kpuTepito dilepa.
PiBeHb cTatucTyHoi 3Havywocti —p < 0,05.

Pe3yabTati

3a paHnmu onepauinHmx npotokonis MKB nauieHTis 1
rpynm (n = 33), nig Yyac CTeHTyBaHHS iH(PaPKT3anexHoi
KA metanesi ctentn (BMS) BctanoBneni 26 (78,8 %)
XBOPYWM, CTEHTV 3 MeAMKamMeHTo3HUM nokputTam (DES) —7
(21,2 %).Y 4 (13,02 %) naujieHTiB CTEHTYBaHHS iHdapKT-
3ymoBneHoi KA BukoHanu nicns TpoMboniTiyHoi Tepanii
(TNT) Ha porocniTansHoOMy eTani.

Y2rpyni(n = 25), 3a AaH1MM onepaviiiHnX NPOTOKONIB
[KB, nig 4yac cTeHTyBaHHS iHbapkTaanexHoi KA meTanesi
cteHTn (BMS) BeraHoBunm 19 (76 %) XsopuM, CTEHTH 3
meankameHTo3HuM nokputtam (DES) — 6 (24 %). Cten-
TyBaHHS OrMHaNbHOI apTepii 3 6anoHHOK aHrionNNacTMKow
rinku Tynoro kpato BukoHann 1 (4 %) ocobi, 3 (12 %)
nauieHTam 3ainCHUIM BiACTPOYEHE CTEHTYBaHHS iH(hapKT-
38’a3aHoi KA nicns TI1T, Lo BUKOHaHa Ha gorocnitansHoMy
eTani. 3a aHaTOMi4YHUMM BapiaHTaMm aTepOCKIIEPOTUYHOTO
ypaxeHHs KA M XBOpuMU 3 rpyn JOCTIMKEHHS He 6yno
BIPOTiAHOI PisHUL.

Mix rpynamu 1§ 2 BUSIBUNM CTAaTUCTUYHO 3HaYYLLY pis-
HWLLIO 32 BIKOM: YOOBIKW MOMOALLI Bif )KIHOK y cCepeaHboMY
Ha 8 pokis (Ha 11,5 %, p = 0,01) (ma6n. 1).

CTpykTypa YnHHWKiB pu3uky IXC B 060X rpynax cxoxa.
Y 112 rpynax giarHocTyBanu aptepianbHy rinepTeHsiin —
B 96,9 % Ta 96,0 %, uykposui giabet 2 Tuny (L) - B
15,2 % 1a 36,0 %, rinepxonectepuHemio (FTXE) -y
69,7 %T1a100,0 % BignosigHo. KypiHHs (21,2 %) i XpoHiy-
He 0OCTPYKTVBHE 3aXBOPIOBaHHA nereHb (6,1 %) BusBunm
Tinekw B 1 rpyni. BctaHoBneHa TeHZeHLUis [0 nepesaru
yactoTu BusiBneHHs LI y xiHok (x2 = 3,38, p = 0,06). Y
rpyni 1 BUSIBUNM BIPOTiZHO MEHLLY KirbKiCTb NaLieHTiB i3
I'XE (x?= 9,15,p = 0,0018).
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Y 1 rpyni 3achikcyanu TeHAeHLto Ao GinbLuoi yacTo-
™ Al Ha 0,9 %, Hixy 2 rpyni (X = 0,28, p = 0,68), IM
B aHamHesi — Ha 9,2 % (X* = 1,26, p = 0,21), a Takox
nepesaxaHHs kinbkocTi nauiexTis i3 MMLWH Ha 13,3 %
(x*= 1,02,p = 0,3).

Mia vac NOPIBHAHHSA KNiHIKO-BIOXiMIYHNX NOKa3HMKIB
(mabn. 2) BcTaHOBMAW, LLO B YOMOBIKIB BipOriAHO BULLMIA
piBeHb nevikoumntiB (Ha 24,7 %, p = 0,02) i Hx4un
piseHb WOE (Ha 39,28 %, p = 0,01), HiX y XiHOK.
BpaxoBytouu pisHi pecpepeHTHi 3Ha4eHHs LIOE, ouiHunm
BIPOriHICTb PO3MOAINY 03HaKM, 3aCTOCYBABLUMW KPUTEPIN
Xi-KBagpar, PisHULI0 MK rpynamu 3a KinbKicTo XBOPUX i3
nigsuweroto LOE He Busiunu. 3a piBHeM remornobiHy
11 €pUTPOLIMTIB 3HAYYLLOI Pi3HULI MiX rpynamu Takox
He Oyno. PiBeHb kanito BiporigHo Buwwmii (Ha 8,02 %,
p = 0,016) y yonosikiB. OuiHIOIYM MiNigHWIA CNEKTP Y
1 rpyni, BUSIBUAN BIPOTiAHO MEHLLMIA YMICT Y nnasmi KpoBi
JIMHLL (Ha 30,9 %, p = 0,007), Hix y nauieHTiB 2 rpynu.
3a gaHMMK JOCHMKEHHS cucTemMmn remoctasy, B 1 rpyni
BCTAHOBWIW BIPOTiAHO HUKYMIA NPOTPOMOIHOBMIA iHAEKC
(MTI) (Ha 40,36 %, p = 0,02). Y xBopux y 1 rpyni Bu-
3HaveHa BiporigHo MeHwa YCC Ha yac BUNUCYBaHHS 3i
craujoHapa (Ha 5,47 %,p = 0,03)nopiBHAHO 3 2 rpynoto.
3a KinbKiCTH0 NaLieHTIB i3 rinepTepMmieto BipOrigHOT pisHML
MiX rpynamu He 6yno (p = 0,88).

B o60x rpynax cnoctepirany piske 3poctaHHs MB-KOK
yNpOLOBX NnepLUoi fo6m 3 Yacy nepebyBaHHs y cTaLlioHapi,
are cTaTUCTUYHO 3HaYYLLOI Pi3HUL He BUSBUMW. BuaHaun-
NV TEHAEHL;0 40 BULLOI KOHLEHTpALii Lboro Mapkepa Ha
yac HagxomkeHHs y ctauioHap y yonosikiB (Ha 41,0 %,
p = 0,11).

[OpIBHIOOYM CTPYKTYPHO-(PYHKLIOHANBHI MOKa3HUKM
cepus (mabn. 3), y 2 rpyni BCTAHOBWM BIPOTiAHO BinbLuni
poawmip 3C MW (Ha 7,31 % p = 0,02) nopiBHsaHO 3 navi-
eHTamu 1 rpynu Ta TEHAEHL0 [0 NepeBaxXaHHs TOBLLMHM
MLUM (Ha 7,46 %, p = 0,1). KOP i KCP manu TeHaeHuito
[o nepeBaxaHHsiB 1rpyni (Ha2,41 %,p=0,47T1a7,81 %,
p = 0,19 BignosigHo), WO CBIAYNATL NMPO CXUMLHICTL A0
¢hopMyBaHHs eKCLiEHTPUYHOTO TUNY pemogentoanHs JILL y
YOIOBIKIB i KOHLIEHTPUYHOIO — B XKIHOK, SIKi XBOPI Ha rOCTpUiA
Q-IM nicnsa pesackynspusauii. Mig yac ananizy noginy
XBOPYVX 32 TUMOM pemogentoBaHHs Miokapaa LW (puc. 1)
BUSIBUNW TEHAEHL0 0O NEpEeBaxaHHs KinbKOCTi XBOPUX 3
eKCLIEHTPUYHOLO rinepTpodieto miokapaa J1LW cepep vono-
BikiB Ha 71,42 % (x? = 2,39,p = 0,12).

AHaniaytoun nokasHukwv aiactoniyHoi dyHkuii MLy rpy-
i YOrOBIKIB, BUSIBUNM HUXKYY LUBWAKICT Nika A (Ha 23,37 %,
p = 0,007) Ta, Bignos.igHo, Binblue cniBBigHOLWEHHS E/A
(Ha 52,27 %, p = 0,009).

BusiBunu BigMiHHOCTI hopMyBaHHS NOpyLUEHb AiacTo-
nivHoi ¢pyHkuii L 3anexHo Big cTaTi. Y rpyni 4onoB.ikiB
cnocTepirany TeHAEHUi 40 PIALIOro BUHWKHEHHS Aja-
cTonivHoi ancpyHkuii (A0) JIW Ha 28,57 % (X2 = 2,89,
p = 0,08) nopiBHSHO 3 3iHkamu. AHani3ytouu nogin Tunis
00y rpynu Yonosikie, BUsBUNW: 1 TUN (NOPYLUEHHS penak-
cauji L) A piarvoctyBanm B 50 % xBopux (n = 5), 2
tmn (ncespoHopmanshuit) O —y 40 % (n = 4), 3 vn
(pectpuktueHuin) 00 —y 10 % (n = 1). Y rpyni xiHOK
nogin tvnis A Takuit: 1Tun —92,8 % (n = 13),2Tmn -
714 % (n = 1), 3n Af He Bussunn. Y ctpykTypi A0 ML
(puc. 2) BU3Ha4MnM BiporigHo BinbLLYy KiNbKICTb NALLEHTIB i3
00 1 tuny cepen xiHok (X2 = 5,71,p = 0,02) nopieHsiHO
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Tabnuus 1. Kniniko-gemorpadiyHi xapaktepucTukv rpyn JOCHimKEHHS

MapameTpu, 0AUHMLI BUMiIpIOBaHHSA Tpyna1(n = 33) lpyna2 (n = 25) _

Bik, poku

Jlokanizavist Q-IM nepeaHiA/HKHIA,

a6e. (%)

CH | crapis, a6e. (%)

CH Il (A-B) cragis, a6e. (%)
Llykposuii piaber, abe. (%)
IM B aHamHesi, abc. (%)

Al abe. (%)

ITLWH, a6e. (%)

[MopyLUEeHHs BHYTPILUHBOLLINYHOYKOBOT

nposigHocTi, abe. (%)

®ibpunavis nepeacepab (M), abe. (%)

61,00 (55,00; 69,00)

22 (66,7 %)/11
(33,3 %)

24 (72,7 %)
5(15,2 %)
5(15,2 %)
7(21.2 %)
32(96.9 %)
11(33,3 %)
13,0 %)

6(18,2 %)

69,00 (63,00; 78,00)

17 (68,0 %)/8
(32,0 %)

16 (64,0 %)
6(24,0 %)
9(36,0 %)
3(12,0 %)
24(96,0 %)
5(20,0 %)
1(4,0 %)

5(20,0 %)

0,01
0,86

0,67
0,30
0,08
028
0,44
0,20
0,68

0,56

CH: cepuesa HepocTaTHicTb; MIKC: nocTiHbapkTHWiA kapaiocknepos; Al: apTepianbHa rinepTeHsis;
TALLH: rocTpa NiBOLLMYHOYKOBA HELOCTATHICTb.

Ta6nuus 2. KniHiko-6ioXiMiuHi NoKa3HWKy rpyn NOPIBHAHHS

MapameTpu, oavHuui BUMipioBaHHs | Fpyna 1 (n = 33) lpyna2(n = 25) _

Le, r/in

LIOE, mm/rog

Hb, r/n

Ep, 1/n

K, mmonb/n

KpeaTuHiH, Mkmonb/n
Binipy6iH, MkMonb/n
ACT, mm/(4*n)

ANT, Mm/(4*m)
3aranbHuil XonecTepuH, MMOMb/N
Tpurniuepuayn, Mmonb/n
JINBL, mwmons/n
JINHL, mmonb/n
lematokput

nTl, %

®ibpuHoreH, r/n

MHO

[ntoko3a, MMonb/n

MB-K®K Ha yac HaaxomkeHHs
y CTauioHap, oa/n

MB-K®K yepes 12 roguH, oa/n
MB-K®K yepes 24 roguku, og/n

8,5(6.4;11,0)
17,0 (6,0; 26,0)

155,0 (140,9; 163,0)
471 (4,37, 5,15)
4,28 (4,0; 4,68)

108,0 (90,0; 139,0)
18,5(14,0;23,4 )

0,60 (0,35; 0,90)
0,64 (0,30; 1,20)
3,74 (3,05; 4,87)

1,30 (1,04; 1,63)
1,0(0,8;12)
29(2,39;3,32)

0,48 (0,40; 0,65)
49,5 (42,0; 86.5)
26(2,1;3,7)

1,55 (1,34; 2,00)

6,41 (5,20; 7,00)
36,75 (23,96; 105,73)

119,9 (83,0; 181,4)
97,5 (74,6; 122,17)

64(50:92)
28,0 (13.0; 34,0)

136,0 (123,0; 149,0)
4,36 (4,11;4,71)

4,00 (3,76; 4,36)
103,50 (88,85; 129,85)
18,0 (15,09; 21,00)
0,61(0,31; 0,80)

0,6 (0,35; 1,00)

4,2 (351;5,10)

1,34 (1,20; 2,01)

1,30 (0,93; 1,50)
4,2(3.43; 4,60)

0,40 (0,36; 0,44)

83,0 (73,0; 98,0)
34(2,4;46)

1,35 (1,08; 1,72)

6,8 (5,8; 8,6)

21,68 (12,95; 52,32)

117,8 (68,0; 166,5)
96,8 (37,46; 161,00)

0,02
0,01
0,001
0,01
0,02
0,48
0,52
0,89
0,93
0,39
0,23
0,05
0,007
0,03
0,02
0,13
0,14
0,26
0,11

0,21
0,13

Le: neiikoumTy; LLOE: weuakictb ocinanHs eputpouuTis; Hb: remorno6in; Ep: eputpounTy; K: kanin;
ANT: anaHiHamiHoTpaHcdepasa; ACT: acnapTatamiHoTpaHcdepasa; AMBLLL: ninonpoteiay Bcokoi
winbHocTi; AMHLL: ninonpoteian Huabkoi winbHocTi; MTI: npoTpoM6iHOBUIA iHOEKC.

3 YoroBikamu. Y YOmMoBIKIB MOPIBHAHO 3 XiHKaMu BUSB-
NeHa TeHaeHUis 1o dopmysaHHs 1 2 Tuny (x2 =

p = 0,07).

3,82,

AHaniayoumn CTpYKTypy Ta YacToTy pO3BUTKY YCKMaz-
HeHb Yy rpynax XBOpUX, BUSIBUMW TeHAEHLjl0 Ao GinbLioi
KinbKoCTi BUNaakiB hopMyBaHHs 30H akiHesii J1LL y yonosikis

(x2=257p = 0,09)

3a KinbKIiCTIO NaLEHTIB 3i 3HKEHO Ta 30epexeHoto
®B LU BiporigHoi pisHuLyi Mk rpynamu He 6yro. Y Jonosikis
BUSIBNEHa TeHaeHUist Ao Ginbwoi (Ha 11,6 %) kinbkocTi

Bunagkie 3HwxkeHoi OB JILW (x> = 1,57, p =

0,31).

Y rpyni 1 cnocTepirany TeHaeHUto o BinbLoi Kinb-
kocTi xBopwX i3 perypritaujeto Ha MK 1-2 cT. (x> = 1,02,
p = 0,47) nopiBHsIHO 3 rpynoto 2. Y XiHOK BiporigHo Ya-
cTilwe BUsBNSAAM perypritauito Ha AK (1-2 cT.) (x* = 6,04,
p = 0,01). CTaTMCTNYHO 3HaYYLLOI Pi3HMLI MiX rpynamm
3a KinbKiCTo BUNagKiB AereHepatvBHmX 3amiH TK i knanaHa

NEereHeBoi apTepii He BUSBUANN.
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25
20 7
15
m EkcueHTpnyHa
10 rinepTpodis
16 17 o KoHLeHTp1YHa
5 rinepTpodis
0
pyna 1 (Yonosiku) pyna 2 (xiHku)
Puc. 1. Ctpykrypa rineptpodpii ML y rpynax (a6c.).
16
14 1
12
10
8 m0mmn3
4 13
6 @ A4 vn 2
4 oAfdmwn1
2 5
0

pyna 1 (4onosiku)

Ipyna 2 (xiHku)

Puc. 2. Ctpyktypa 1] y rpynax nopisHsHHS (abc. ).

Tabnuus 3. ExokapaiorpadiyHi nokasHuku y rpynax AoCIimKeHHs

MapameTpu, oguHuui BUuMiptoBaHHa | Fpyna 1 (n = 33) lpyna 2 (n = 25) _

Ao, cm
TN, cm
ML, cm
TMLUN, cm
KAP, cm
3C/LL, cm
KCP, cm

IMM JLU, r/m?
B, %

YO, Mn

Yl, mn/m?

XOK, n/xs

CW, n/xs/m?
mVe, m/c

mVa, m/c

E/A

IVRT, mc

V max AK, m/c
rpap.Tucky AK, mm pr. cT.
V max TK, cm/c
V max knJ1A, m/c
CTNA, mm pT. cT.

3,33(3,18; 3,50) 3,2(2,81;342) 022
3,83 (3,65:4,13) 3,29 (3,67; 4,35) 037
2,34 (217 :2,6) 2,32 (2,10; 2,69) 0,80
1,24 (1,11;1,35) 1,34 (1,19; 1,41) 0,10
5,38 (4,59; 5,77) 5,25 (4,62; 5,7) 047
1,14 (1,03; 1,22) 1,23 (1,08; 1,35) 0,02
3,84 (3,33 :4,39) 3,54 (3,05, 4,11) 0,19
142,3 (115,2; 157,40) 1412 (123,75;159,3) 0,89
51,40 (45,14;59,23) 52,9 (46,84; 63,40) 035
68,2 (54,0; 72,6) 69,40 (61,50;90,00) 0,36
35,3 (31,70 ;38,40) 38,1 (28,50; 41,20) 0,56
4,70 (4,28: 5,26) 5,28 (3,89; 6,83) 0,37
2,47 (2,08; 2,82) 2,56 (2,19; 2,97) 0,60
0,67 (0,53; 0,84) 0,56 (0,40; 0,73) 0,16
0,59 (0,40; 0,64) 0,77 (0,65; 0,87) 0,003
1,32 (0,77; 1,44) 0,63 (0,55; 0,80) 0,009
96,00 (58,00; 122,00) 129,00 (112,00; 148,00) 0,08
1,2(0,92;13) 1,25 (1,02; 1,45) 024
5,4 (4,00: 7,10) 6.1(4,15;84) 0,07
0,52(0,42; 0,62) 0,56 (0,53; 0,72) 030
0,75 (0,62; 0,89) 0,77 (0,66; 0,87) 0,74
19,65 (16,70;23,10) 19,00 (17,80; 30,0) 0,75
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Y BikOBOMY acnekTi obcTexeHi 4onoBikv Gynu MonoaLwmmMm
B cepeaHboMy Ha 8 pokis (Ha 11,5 %, p = 0,01). dawi, wo
oTpuManu, BignosigatoTb pesynsratam Framingham Heart

http://zmj.zsmu.edu.ua

Study: BUHUKHEHHS IXC y XiHOK NOPIBHAHO 3 YOroBikamm
BinTepmiHoBaHe B cepeaHboMy Ha 10 pokiB [5]. AHanoriyHi
JaHi otpumany B Arabian Gulf Rigistries. ae BusiBunm, wo
XiHKM CTapLUi 32 YOMoBIKiB Y cepeHboMy Ha 8,5 poky [15].

3a gaHumu 1. 1. Bakantoka, BiporigHoi reHaepHoi pis-
HWLLi 3@ NOKa3HWKaMu ninigorpamu cepen 0BCTEXEHUX He
©6yno, xouya BUsiBneHa TeHaeHLis Ao BuLoro pisHa JITTHLL y
XiHOK [5]. MoaibHi faHi oTpuMany B HaLOMy JOCTIDKEHHI:
y rpyni 4onoBikiB BU3HaveHa MeHwa Ha 30,31 % KinbkicTb
xBopux i3 FXE (2 = 9,15,p = 0,0018), a BiporigHo BuLLMiA
piseHb JIMHLL (Ha 30,9 %, p = 0,007) chikcyBanm y rpyni
XIHOK. Lle MoB'si3aHO 3 TUM, LLO PiBHi 3aranbHOMO Xxomnec-
TepuHy Ta JIMHLL y xiHok nicns MeHonaysw 3pocTaroTh i
MepeBYLLYIOTb MOKa3HVKW YoroBikiB [16].

Y rpyni YonoBikiB BUSIBUNK TeHAEHLi0 40 BinbLoi
yactovt IM B aHamHesi Ha 9,21 % (x2 = 1,26, p = 0,21),
Lo 3biraeTbes 3 pesynstatamu Framingham Heart Study:
BUHWKHeHHs! IM y 4onoBikiB MOPIBHAHO 3 XiHKaMW BUNepe-
[xae B cepenHboMy Ha 20 pokis [5].

MopdodhyHKUioHanbHI NopyLLIEHHS NapaMeTpiB cepLs
npu3BoaMnu Jo possuTky ycknagHeHs Q-IM nicng MKB
[9,14]. HanvacTiwmin nposiB penepdy3inHoro CUHAPOMY
nicnsi MKB — MMLWH [8]. Mepebir 3axsoptoBaHHs ycknag-
HioBaBcs nosisoto ITILH yacTilwe B yonosikis (Ha 13,3 %,
2= 1,02, p = 0,3), LLO MOXHA NOSICHUTY BiNbLLOK CTil-
KICTIO [0 ieMmii Miokapda B XiHOK Ta MOB'A3aHUM i3 LM
MEHLUMM penepdysiitHuM noLwkomkeHHaM [6]. [JloBeaeHo
TaKoX KapAionpoTEKTOPHWUIA edeKT ecTpOoreHiB, KOTPUiA
peanisyeTbCs Yepes cneumdiuHi ecTporeHHi pelenTopu,
LU0 3HAX0AsTLCS B kapaiomiouuTax, ibpobnactax i kopo-
HapHuX apTepisix [6].

KniHiYHW aHani3 KpoBi, a came KinbKiCTb NeKkoumTiB,
nokasara HecneLmidHy CUCTEMHY 3ananbHy peakLito Ha
Hekpo3 Miokapaa. 3a aaHumun M. 1. Kenxaesa Ta cnisasr.,
nenkounTos npu IM NocKNioe NOLWKOMKEHHS Miokapda Ta
cnpuumnHsie po3suTok TILLH, 36inblye nokasHukn rocni-
TanbHoi Ta piyHoi netanbHocTi [3]. 3Baxatoum Ha BinbLuy
KinbkicTb ycknagHeHs Q-IM y surnsai MMLUH, i siporigHo
BULLWI piBeHb nenkounTis (Ha 24,7 %, p = 0,02) y yono-
BiKiB, JIENKOLMTO3, IMOBIPHO, MOXHa BBaXXaT MapKEPOM
HecnpusaTnmeoro nepebiry roctporo nepiogy Q-IM, wo
notpebye NPOAOBXEHHS AOCIMKEHD.

Yacrora LI HesiporigHo Buwwa Ha 20,8 % (x% = 3,38,
p = 0,06) y rpyni xiHok. Lis TeHaeHUis ninTBepmxyeThes
y cnoctepexeHHsix Arabian Gulf Registries, 3 skux Bunnu-
Bae, Wwo yactota LI i MXE B XiHOK BipOrigHO BULLA, HIX Y
yornosikis [15].

BusiBneHa y npoueci JOCNioXEHHS TEHAEHUiS A0
6inbLuoi KinbkocTi xBopux 3i 3HkeHow OB MW y rpyni
Yonosgikie niaTBepaxeHa B poboti C. M. Kander et al. As-
TOPV OTPUMAn aHaroriyYHi pesynbTaTi, a TakoX BUSBUMN,
LLO B XXIHOK YacTille iarHocTyBanu BiBHOCHO 30epexeHy
®B JILU [16].

BHyTpilwHbOCEpLEBaA reMOAMHaMIKa B YOMOBIKIB
xapaktepuayBanacb OinbLUOI WBUAKICTIO PaHHLOTO
piacTonivyHoro HanoBHeHHs JILL, HWXYol WBUAKICTIO
nika A MmiTpaneHoro knanaHa (Ha 23,37 %, p = 0,007),
BiAMOBiAHO, GinbLuMM criBBigHOLWEHHAM E/A (Ha 52,27 %,
p = 0,009), a TakoX MEHLIMM Y4acoM i30BOIHOMI4YHOTO
poscnabnenHs (Ha 25,58 %, p = 0,08). Peaynsrat go-
CTIIKEHHS CBiAYATbL NPO MMBLLI NOpYLWEHHS AiacToniYHOT
yHKUii MioKkapaa B xiHOK. [MpoTunexHi faHi oTpuMany B

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.



pocnimkerHi B. . IBaHoBa i cniaBT.: y YONOBIKiB, Ha BiAMIHY
Bif} KIHOK, PEECTPyBanu 3HadyLLe 3MEHLLEHHS BeNnnYunHn Ve
(0,90 npotmn 1,00 m/c, p = 0,0006) [7].

dopmyBaHHS KOHLIEHTPUYHOI rinepTpodii miokapaa JLU
yacTilLe cynpoBomkyeTLCA hopmyBaHHam 1] came 1 Tuny,
LL|O MOB'A3aHO 3i 3HMXEHHAM 34aTHOCTI 10 AiacToniYHOro
po3acnabneHHs rinepTpooBaHOro Miokapda. 3a Halummm
JaHUMY, TaKi MOPYLUEHHS YaCTille BUSBISANN B XIHOK, LIO
36iraeTbes 3 pesynbratamm po6otu K. M. AmMocoBoi Ta cni-
BaBT. BoHM BCTaHOBWM Binbluy BUPaXeHICTb rinepTpodii
miokapga JTL y iHOK, Lo acoujtoBanocs 3 NOripLUEHHAM
aiactonivHoi doyHkuii JILU [2].

Y rpyni 1 BiporigHo piaLLe BUSBASNM KarnbLYHO3 CTYNOK
AK 1-2 cT. (x2 = 4,86, p = 0,05) i kanbunHo3 cTynok MK
1-2c¢t. (2 = 6,03,p = 0,02). Mogi6Ha cTpykTypa AereHe-
patveHuX amiH AK i MK BisiBneHa B pobori O. J1. BapaHoBoi.
MoeaHaHHs kanbLmdikavii AK Ta MK peectpyeanny 2,5 %
4onoBikiBi8,5 % iHok y BikoBii rpyni 50-59 pokis i Biporia-
Ho yacrTiwwe (p < 0,016) B XiHOK NOPIBHSHO 3 YONOBIKaMM,
noYMHaroum 3 Bikosoi rpynu 60—-69 pokis [1].

BucHoBKH

1.'Y roctpomy nepiogi Q-IM nicns peBackynsipusadii
B YOIOBIKIB, Ha BiAMIHY Bif XiHOK, YacTile opMyeTbes
cucToniyHa AUCAYHKLIA, WO CyNpPOBOMXKYETLCS GinbLUO
KifbKiCTIO YCKNaaHeHb Y BUMMSAAi rocTpoil NiBOLLMYHOYKOBOT
HeJoCTaTHOCTI.

2.Y xiHok y roctpomy nepiogi Q-IM nicns peBackynsi-
pu3auii YacrTile AiarHocTyBanm NopyLIEHHs 4iacToni4YHoT
yHkuii JILL 32 nepLumm TMnom.

3. Y YyorogikiB, Ha BigMiHy Bif iHOK, y rOCTpOMY nepiogi
Q-IM nicns MKB yacTilue BUSBNSOTb 03HAKVN CUCTEMHOIO
3anarneHHs.

MepcnekTMBM noganbLlMX AOCHiAKeHb NONAraloTh
y NporHo3yBaHHi ycknagHeHb Q-IM nicna nepeuHHOrO
KOPOHapHOro BTPYYaHHS 3anexHo Bif cTaTi XBOpOro Ta
MOXTMBOCTi ONTUMI3yBaTW TAKTUKY NiKyBaHHS, BPAXOBYHOUM
BiMIHHOCTI 3a CTaTTHO.
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The aim of this study was to compare the indices of heart rate variability, central hemodynamics and physical working capacity in
female swimmers with different sports qualifications.

Materials and methods. The indices of heart rate variability (HRV), central hemodynamics (CH) and physical development (PD)
were studied in 44 female swimmers (mean age 15.00 + 0.36 years, swimming experience — 7.40 + 0.35 years) depending
on their sports qualifications (MSIC, MS, CMS, first- and second-class athletes). To analyze the autonomic regulation of cardiac
activity, power spectral and time-domain indices of HRV were used. CH were examined by the method of automated tetrapolar
rheography according to W. Kubicek et al. (1970) in Y. T. Pushkar’s et al. modification (1970). Physical working capacity was
measured according to the generally accepted technique on a cycling ergometer using the PWC, | submaximal test. The functional
state index (FSI) was calculated using the formula patented by authors.

Results. Significant differences were found between the indices of HRV, CH and PD in female swimmers with different qualifications.
Thus, in the athletes with the MSIC-MS sports qualifications, heart rate was 61.0 + 3.8 bpm, cardiac index (Cl) — 2.978 +
0.098 L-min"-m? (there was a trend towards the eukinetic type of hemodynamics (TH)), stress index (SI) — 51.16 + 12.66
relative units (r.u.), PWC”O/kg -16.98 + 1.22 kgm'min”-kg”, FSI — 6.511 + 0.422 r.u. A decrease in heart rate among them was
correlated with a decrease in Sl, and an increase in Mo — with a decrease in Cl. In female CMS swimmers, heart rate was 61.37 +
2.83 beats/min”, Cl —3.021£0.1121-'min-"-m 2, a trend towards the predominantly eukinetic TH, SI —53.73 + 9.41 r.u.,PWCm,kg—
14.66 + 0.683 kgm'min‘-kg !, FSI — 5.683 * 0.324 r.u. Reduced values of S| and Cl were associated with increased values of
Mo and PWC,,,, . In first- and second-class female swimmers, heart rate was 63.05 + 2.22 beats/min, SI —50.62 + 6.4 r.u. This
group tended to be eytonic and eukinetic. The mean value of the PWC,_ , was 14.19 + 0.589 kgm-min™-kg"and FSI - 5.953 *
0.337 r.u. Correlation analysis confirmed the relationship between the decrease in heart rate and Cl and the increase in
Mo and PWC

170/kg"

Conclusions. Long-term training in female swimmers at the distance of 50 to 200 meters is accompanied by the significant
increase in the PWC, , - values with qualification improving, 14.19 + 0.589 kgm-min--kg™, 14.66 + 0.683 kgm'min"'-kg"; 16.98 +
1.22 kgm-min-'-kg™, respectively, improvements in HRV (decrease in stress index and increase in Mo) and decrease in CI.

BnauB AOBroTpMBaAuX TpeHyBaHb Ha BapiabeAbHiCTb cepuebuTTs,
LIleHTpaAbHY reMoAMHaMIKY Ta ¢i3nuHy npaue3aaTHiCTb XIHOK-NAABLIB
i3 pis3HMMK cnopTUBHMMHU KBaAipikaLiamu

€. \. Muxantok, B. B. Cusonan, €. K. lopoxoBcbkuii

MeTa poboTu —NopiBHATY MOKa3HYKW BapiabenbHOCTi CEpLIEBOrO pUTMY, LIEHTPanbHOI reMoanHaMmikv Ta thisnyHoI NpaLe3aaTHoCTi
y NPeaCTaBHWLb NMaBaHHs Ha KOPOTKi AMCTaHLi, SIKi pO3pi3HSAIOTLCA 3a KBanidikaLlieto.

Marepianu Ta meToau. Bus4nnm nokasHuku sapiabensHocTi cepLiesoro putMy (BCP), ueHTpanbHoi remoguHamiku (L) i doianyHoi
npavesgatHocTi (M) y 44 nnasunx (cepepHiii Bik — 15,00 + 0,36 poky, CTax 3aHATb NnaBaHHAM — 7,40 + 0,35 poky) 3anexHo
Bin cnoptusHoi kBanidikavii (MC-MCMK, KMC, |-l pospsa). [ins aHanisy Beretat1BHOI perynsiii cepLesoi AisnbHOCTi BUKOPUCTO-
ByBaru 4acoBi Ta cnekTpanbHi nokasHuki BCP. LieHTpanbHy remoanHamiky BUB4anu METOLOM aBTOMATU30BaHOI TETPanonsipHoi
peorpadii 3a W. Kubicek et al. (1970) B mogudikauii FO. T. Mywwkaps Ta cnisasr. (1970). BuaHaueHHs cisnyHOI npaLe3aaTHoCTi
30iiACHIOBAIY 32 3araibHOMPUAHSATOK METOAMKOK Ha BENOEProMETPI 3 BUKOPUCTaHHsM CybmakcumansHoro tecty PWC, . IHaekc
¢yHKUioHanbHoro cTaHy (IPC) pospaxyBanu 3a 3anaTeHTOBaHO aBTopamMu hopMyIIoH.

Pesyniratu. Bussunu siporigHi BigmMiHHOCTI Mix nokasHukamv BCP, LI i @Iy npefcTaBHMLb NnaBaHHs, siki po3pisHANMCS 3a
kBanicikauieto. Tak, y nnasyie-xiHok pisHs MC-MCMK YCC 6yna 61,0 + 3,8 ya./xg, Cl —2,978 + 0,098 n-x8"'-m? (Byna TeH-
AeHList o nepesaxaHHs eykiHeTnuHoro TK), IH - 51,16 + 12,66 ym. on., PWC,, —16,98 + 1,22 krm-xBkr', IOC —6,511 +
0,422 BigH. 0f. 3MEHLLEHHS 4acTOTM CEpLIEBUX CKOPOUEHD Y HUX KOPENHOE 3i 3MEHLLEHHAM IH, a 36inblueHHs Mo — 3i 3HUKEHHSAM
Cl. Mnasyj-xiHkn kBanigikauii KMC matots YCC 61,37 + 2,83 ya-xs', Cl - 3,021 + 0,112 n-xs™""M?, TeHOeHLil0 [o nepesa-
*aHHa eykiHetuHoro TK, IH - 53,73 £ 9, 41 ym. on., PWC,, 14,66 + 0,683 krmxs™kr', IOC - 5,683 + 0,324 BigH. oA
3HukeHHa IH i Cl acouitoeTbes 3i 36inbiueqHam Mo i PWC, Y nnasumx ksanidikauii [1-1 pospag UCC 63,06 + 2,22 ya-xs",
IH - 50,62 £ 6,4 ym. op., 6yna TeHaeHLis 40 NepeBaxaHHa eUTOHIT Ta eykiHeTnuHoro Tuny kposoobiry, PWC,, - 14,19 +
0,589 krm-xg!kr!, IOC —5,953 + 0,337 BigH. oa. KopensuiitHuii aHanis ninTeepaye acouiaito 3HwkeHHs YCC i Cl 3i 36inbLLeHHAM
Mo i PWC
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BucHoBku. baraTopiyHi TpeHyBaHHS NpeacTaBHULb NnaBaHHsA Ha gucTanLii Big 50 4o 200 MeTpiB 3i 3pOCTaHHAM CMOPTMBHOI KBari-
ikaLii cynpoBOMKYHOTLCA BIPOTAHM 3BiNbLIEHHAM NOKa3HUKIB (ianuHoi npauesaatHocTi (PWC,, 14,19 + 0,589 krm-xg™kr ™,
14,66 + 0,683 krm-xB"-kr"; 16,98 + 1,22 krM-XB™*kr "), NO3UTUBHUMM 3pYLLIEHHSIMW BCP (3HWKEHHSIM iHAEKCY Hanpyry Ta 36iMb-
LweHHsM Mo) i 3HukeHHsM Cl.

BAusiIHWE AAMTEABHDBIX TPDEHMPOBOK Ha BapuabeAbHOCTb CEepAEUHOr0 pUTMa,
LIEeHTPaAbHYIO reMOAUHAMUKY U GpU3nUecKyto paboTocnocob6HOCTb NAOBUMX
pa3HOW CNOPTUBHOM KBaAMDUKaLIUU

E. A. Muxantok, B. B. CbiBoaan, E. K. fopoxoBckuit

Llenb paboTbl —CpaBHWTL NOKa3aTeny BapuabensHOCTH CepaeYHOro pUTMa, LIEHTPasnbHO reMoanHaMmukn 1 usnyeckoii pabo-
TOCMOCOBHOCTY Y NPEeACTaBUTENBHNL, NNaBaHNS Ha KOPOTKME ANCTaHLMMW, KOTOPbIE Pa3fnyatoTcs No KanudukaLmm.

Marepuans! u meTogbl. /13yyeHsbl nokasatenu BapuabensHocTv cepaeyHoro putma (BCP), ueHTpanbHoi remoguHamuku (LK) n
¢hmanyeckon pabotocnocobHocTn (PP) y 44 npeactaBuTenbHNL Nnasaxns (cpegHni Bospact — 15,00 + 0,36 roga, ctax 3aHaTui
nnasaHuem — 7,40 = 0,35 roga) B 3aBucumocTu ot cnoptueHon keanudmkaumn (MC-MCMK, KMC, |-l paspsg). Qns aHanusa
BEreTaT1BHOW PErynsLmm CepAeYHOI AeATENbHOCTM UCMOMNb30Ban BPEMEHHbIE 1 CeKkTpanbHble nokasatenu BCP. LieHTpanbHyo
reMouHaMuKy 13ydanu METo4oM aBTOMaTU3MPOBaHHO TeTpanonsipHom peorpacum no W. Kubicek et al. (1970) B mogudpmkaLmm
t0. T. Mywkaps u coasr. (1970). Onpenenexune duanyeckoin pabotocnocobHOCTY OCYLLECTBNSANM MO OBLLENPUHATON METOANKE
Ha BENoapromMeTpe C 1cronb3oBaHuem cybmakcumansHoro Tecta PWC,,, MHaekc dyHkuvoHanbHoro coctostma (NOC) paccum-
TblBanu Mo 3anaTeHToBaHHON aBTopamu dopmyne.

Pesynkrarthl. BbisiBneHb 4OCTOBEpHbIE pa3nuyus Mexay nokaatensmv BCP, LI n ®P y nnosuwx, KOTopble panunyatoTes no kea-
nndpmkaLmm. Tak, y nnoBLoB-xeHLLMH ypoBHs MC-MCMKYCC 6bina 61,0 £ 3,8 ya./mMuH, CU —2,978 + 0,098 n-muH'-M?2 (Mmenack
TEHAEHUMA K NPeBanMpoBaHuio aykuHeTudeckoro TK), UH - 51,16 + 12,66 yen. ed., PWC, 16,98 + 1,22 kiM-MuH"kr ™,
NOC -6,511 + 0,422 oTH. en. YmeHbLueHre YCC y Hx koppenupyeT ¢ ymeHbluernem VH, a yBennyerne Mo — co CHukeHreMm
CW. Mnoeunxw kanudmkaum KMC umetor YCC 61,37 + 2,83 ya.-mun", CU —3,021 = 0,112 n-mMuH"-M2, TEHOEHLMIO K NpeBa-
nnpoBaHmio aykuHeTudeckoro TK, UH - 53,73 + 9,41ycn.en, PWC,, —14,66 + 0,683 kim-murkr", UOC - 5,683 + 0,324
oTH. ea. CHuxeHne VH, CU accouunpyetca ¢ ysennyerem Mo u PWC,, .Y NnoBLOB-KeHWWH keanudmkaumn II-1 paspas
YCC -63,05 + 2,22 yg./muH, UH - 50,62 + 6,4 OTH. eg., Obina TeHAEHUMS K NPEBANMPOBAHUIO SATOHUN U SYKMHETUYECKOTO
Tvna kposoobpatleHns, PWC,, - — 14,19 £ 0,589 krm-muHkr!, UOC — 5,953 + 0,337 oTH. efi. KoppensumMoHHbIA aHanus

noaTeepann accoumaumio cHxerns YCC n CU ¢ ysennuernem Mon PWC, .

BbiBoabl. MHOroneTHWe TpeHUPOBKM NPeACcTaBUTENbHUL, NaBaHus Ha aucTtaHumm ot 50 go 200 METPOB C POCTOM CMOPTUBHOM
KBanMuKkaLmum COMpOBOXIAIOTCH [OCTOBEPHBIM YBENMYEHMEM nokasaTenen (uandeckor pabotocnocobHoctn (PWC, .~
14,19 + 0,589 krm-mMuH"-kr"; 14,66 + 0,683 krM-MuH"kr"; 16,98 + 1,22 krM-MUH"-kr"), NO3UTMBHLIMY casuramu BCP (CHke-

HUEM MHAEKCa HanpshxeHust 1 yBenuyeHnem Mo) n cHmxeHnem CU.

A desire of scientists (teachers, doctors, biologists) to turn
the training into a controlled process is one of the characte-
ristic features of modern sports training. It is a well-known
fact that significant fluctuations in the level of the body
functional state associated with adaptation to physical
activity are possible in this process. An assessment of
the body regulatory system is instrumental in diagnosing
altered regulation, as violated functional state, in some
cases, is the only criterion of the compensatory-adaptive
activity of body systems [11,14], as evidenced by a close
relationship between the degree of regulatory system stress,
hemodynamic heterogeneity of the heart and blood pres-
sure. All the above is very important for health management
and predicting the risk of developing diseases in athletes,
depending on the initial degree of the body regulatory
system activity.

The relationship between hemodynamic indices, physi-
cal working capacity and the stress degree of autonomic
regulation mechanisms was studied in skiers and wrestlers
[3], high-class female swimmers [4], female sprinters [2],
male sprinters [5], middle-distance male runners [6], middle
distance female runners [7], football players [8], short-dis-
tance male swimmers [9].

There are some works on the study of the pedagogical
aspects in training women involved in swimming. Thus, Evelin
Maestu et al. [16] conducted a regression analysis of the sur-
vey data of 26 female swimmers with a training experience of

3.7 + 1.8 years and duration of fraining 6.2 + 1.9 hours per
week and concluded that swimming results at a distance of
400 meters are best characterized by biomechanical factors,
followed by bioenergetics and physical indices. Examining
female swimmersaged 10.4 + 0.6t019.9 + 4.6 years, Tsalis
Georgios et al.[17] indicated earlier fatigue in young and adult
swimmers due to decreased stroke length. Antonio Jose Silva
etal. [18] identified an overall upward trend in the rate of sports
results among female swimmers aged 11-12 years and 14-16
years, which was explained not only by the training process,
but also by the growth, development and maturation process.

Afew scientific papers have demonstrated the medical
and biological aspects of the training load influence on
female swimmers. For example, A. E. Bolotinand O. E. Po-
nimasov [15] have suggested that the main indicator of
the training level is the nervous and hormonal component
influence on the synchronization of heart rate regulation.
The high degree of heart rate regulatory component syn-
chronization was indicative of physical load adequacy in
respect of the body adaptive reactions in female athletes.
The authors believe that heart rate variability (HRV) in
female athletes depends on the coordinated functioning of
the nervous and hormonal regulatory systems. According
to the authors, a decrease in the indicators of heart rate
hormonal regulation indicates a decrease in the adaptive
abilities of the body; central regulation of the cardiac activity
under stressful effects of the training load demonstrates
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the imbalance between the processes of energy assimi-
lation and dissimilation; inadequacy of the nervous and
hormonal regulation for heart rhythm leads to a decrease
in the adaptive capacities in athletes.

Our previous work [4] has shown favorable changes in
HRV among female swimmers with MSIC-MS qualifications
and no differences in indices of central hemodynamics (CH)
and physical performance compared to female athletes
with CMS qualification, which was confirmed by correlation
analysis. However, the question of the effect of long-term
physical activity on HRV, CH and physical development
(PD) among female swimmers at a distance of 50-200
meters, depending on their sports qualifications, requires
further study.

Aim
The aim of the study was to compare the indices of HRV,

CH and physical working capacity in female short-distance
swimmers with different sports qualifications.

Materials and methods

Atthe beginning of the preparatory period, a comprehensive
examination was carried out, including the measurements
of anthropometric parameters, HRV, indices of CH and
physical working capacity in 44 female swimmers (mean age
15.00 + 0.36 years, swimming experience —7.40 + 0.35
years) at a distance of 50 to 200 meters with a sports qualifi-
cation from second-class to Master of Sports of International
Class (MSIC).

To evaluate the autonomic regulation of cardiac activi-
ty, mathematical methods for analysis of HRV parameters
were used: mode (Mo, s), mode amplitude (AMo, %),
variation range (D, s). A number of derived indices were
calculated: autonomic equilibrium index (AMo/D, %/s),
autonomic rhythm index (AR, 1/s?), adequacy of regu-
lation processes (ARP, %/s), stress index (SI, r.u.). The
frequency HVR components were assessed analyzing
the spectral indicators of autocorrelation functions: total
spectral power (TP) (ms?), spectral components of the very
low frequency (VLF) (ms?), low frequency (LF) (ms?) and
high frequency (HF) (ms?), LF and HF normalized values
(LFn, %, HFn, %), LF/HF ratio (r.u.). CH was examined
by the method of automated tetrapolar rheography ac-
cording to W. Kubicek et al. (1970) in Y. T. Pushkar’s et
al. modification (1970). Stroke volume (SV) and cardiac
output (CO), stroke volume index (SVI) and cardiac index
(CI), systemic vascular resistance (SVR) and systemic
vascular resistance index (SVRI) were calculated. Physical
working capacity was measured according to the generally
accepted technique on a cycle ergometer using the PWC,
submaximal test [12] with further calculation of the rela-
tive value of physical working capacity (PWCm/kg). The
functional state index (FSI) was calculated according to
the formula proposed and patented by the authors [10].

Statistical analysis was performed with Statistica for
Windows 13 (StatSoft Inc., No. JPZ8041382130ARCN10-J).
All the data were expressed as means (M) + the stan-
dard error (m). The significance of mean differences was
analyzed by two-tailed t-test for independent samples.
Differences between two subsets of data were considered
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statistically significant at a level of P (P-value) less than
0.05. Pairwise Pearson correlation was used to analyze
the association between HRV, CH and physical working
capacity indices.

Results

In the group of female swimmers (n = 44), anthropometric
measures were: body height — 167.0 £ 0.99 cm, body
weight —57.2 £ 1.20 kg. Among time-domain and power
spectral HRV indicators, the Sl should be noted, which ave-
raged 51.86 + 4.98 r.u., corresponding to the state of euto-
nia, and the sympatho-vagal index averaged 1.334 + 0.174
r.u., representing the normal value.

The mean HR in the group was 62.02 + 1.57 bpm,
SVI -49.73 + 0.94 ml'm?, Cl - 3.045 £ 0.064 L'min"!
‘m?, which corresponded to the eukinetic type of hemo-
dynamics (TH), SVR — 1314.18 + 27.88 dn's-cm®and
SVRI - 27.00 + 0.654 r.u. The TH distribution in female
swimmers was as follows: hypokinetic —24.54 %, eukine-
tic —56.82 % and hyperkinetic —13.64 %, demonstrating
a significant prevalence of eukinetic TH as compared to
hypokinetic (P = 0.05) and hyperkinetic (P = 0.05) ones,
and matching the mean CI values in the total group of
female swimmers. The mean value of the relative physical
working capacity was 14.93 = 0.45 kgm'min“'-kg*, and
the FSI ranged 5.969 + 0.206 r.u., corresponding to a
“low” score [10].

Following the purpose of this study, all female swimmers
were divided into three groups depending on their sports
qualifications:

Group | (n = 9) consisted of female swimmers with
sports qualifications MSIC-MS (mean age 17.4 + 1.14
years, swimming experience 9.7 + 1.04 years, body
height —171.3 + 2.17 cm, body weight —63.6 + 2.09kg).

Group Il (n = 16) consisted of female swimmers with
sports qualification CMS (mean age 15.1 + 0.40 years,
swimming experience 7.4 + 0.44 years, body height
167.5 £ 1.55 cm, body weight 57.1 + 1.85kg).

Group Il (n = 19) included female swimmers of
second- and first-class sports qualifications (mean age
13.7 £ 0.27 years, experience in swimming 6.3 + 0.28
years, body height 166.8 + 1.52 cm, weight 54.3 *
1.77 kg).

Female swimmers of MS-MSIC and CMS sports qua-
lifications were older and had longer experience in swim-
ming than those characteristics in first- and second-class
athletes (P = 0.01, P = 0.01, P = 0.007, P = 0.04,
respectively). There were no significant differences in these
indicators between groups I and Il (P = 0.08, P = 0.07).
Among the anthropometric parameters, significant diffe-
rences were revealed only in body weight between groups
l'and Il (P = 0.031), as well as between groups | and Il
(P = 0.003).

The time-domain and spectral indices of HVR did
not differ significantly between the groups. Thus, the SI
of regulatory systems was 51.16 + 12.66 r.u. in group |,
53.73 £ 9.41ru. —ingroup ll, and 50.62 + 6.4 ru. —in
group lll, being attributable to eutonia. The mean values
of the sympatho-vagal index confirmed the obtained data
as its value in group | was 1.059 + 0.382 r.u., in group
Il —1.674 + 0.331r.u.,ingroup lll =1.178 + 0.226 r.u.
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The lowest mean HR was in group | — 61.0 £ 3.8
bpm, in group Il — 61.37 + 2.83 bpm and in group Il -
63.05 + 2.22 bpm without significant differences between
the groups.

In group I, the Cl was 2.978 + 0.098 I'min""-m?2,
in group Il = 3.021 + 0.112 I'min”*m2, in group Il —
3.098 £ 0.108I'min-mbeing comparable and complying
with eukinetic TH. The percentage of TH in the groups
was: in group | — 33.33 %: 66.67 %: 0 %, in group
I -=25.0 %: 62.5 %: 12.5 %, in group Il — 31.58 % :
47.37 %:21.05 %, hypokinetic, eukinetic and hyperkinetic
TH, respectively. That is, among female athletes with MS—
MSIC sports qualifications, there was a marked tendency
towards the prevalence of eukinetic TH (P = 0.343) in
the absence of female athletes with hyperkinetic TH. In
the group of female athletes with CMS sports qualification,
there was a tendency towards the prevalence of eukinetic
TH in comparison with hypokinetic (P = 0.204) and hyper-
kinetic TH (P = 0.195). Female athletes with first- and
second-class sports qualifications demonstrated a tendency
to the prevalence of eukinetic TH in comparison with hy-
pokinetic (P = 0.543) and hyperkinetic TH (P = 0.370).
The obtained results indicated the prevalence of female
athletes with eukinetic TH in the groups and matched
mean Cl values of all groups, while in the group of female
swimmers with MS-MSIC qualifications, there were no
athletes with hyperkinetic TH, which was considered less
physiologically beneficial.

Comparison of SVR and SVRI mean values revealed
the absence of significant differences among swimmers
differing in their sports qualifications. The relative value of
physical working capacity was the highest in group | and
averaged 16.98 + 1.223 kgm'min'-kg"' as compared to
thatingroup Il —14.66 + 0.683 kgm'min“'-kg'(P = 0.121)
and group lll —14.19 + 0.589 kgm'min”-kg'(P = 0.063).

The highest FSI was estimated at 6.511 + 0.422 r.u.
in group |, which corresponded to “below the average”
score, compared with that in group Il — 5.683 = 0.324
r.u. and in group Il — 5.953 + 0.337 r.u., that matched
“low” FSI score.

Correlation analysis of HRV, CH and physical per-
formance indices in female swimmers (n = 44) revealed
the presence of 54 significant correlations, 26 of which
were positive and 28 were negative. The greatest number
of correlations — 15, was found between HR, time-domain
and spectral components of HRV, PWC,,, -and FSI.

Positive correlations were found between HR and
AMo (r = 0.340,P = 0.024), HR and AMo/D (r = 0.315,
P = 0.037), HR and ARI (r = 0.570, P = 0.0001), HR
andARP (r = 0.657,P = 0.0001), HRand Sl (r = 0.487,
P = 0.001), HRand TP (r = 0.329, P = 0.029), HR and
LF (r = 0.570, P = 0.0001), HR and LF % (r = 0.570,
P = 0.0001), HR and LF/HF (r = 0.570, P = 0.0001),
HR and VLF (r = 0.332, P = 0.028).

Negative correlations were found between HR and
Mo (r = -0.818, P = 0.0001), HR and HF (r = -0.421,
P = 0.004), HR and HF % (r = -0.570, P = 0.0001),
HRand PWC,,, - (r=-0.497, P = 0.001), HR and FSI (
r=-0.364, P = 0.015). The positive correlations between
HR and SI, HR and LF/HF, as well as the negative correla-
tions between HR and Mo, HR and PWC HR and FSI

170/kg’
were considered to be of the highest importargce, indicating

that a decrease in HR under the training process influence
in female swimmers was accompanied by a decrease in
Sl and simpatho-vagal index and an increase in Mo - a
component characterizing the level of sinus node activity
and its good functional state, as well as a high relative value
of physical working capacity and FSI.

A significant correlation was found between the CH
and HRV indices. In particular, positive — between SVI
and Mo (r = 0.418, P = 0.005), SVl and HF (r = 0.314,
P = 0.038); negative —between SVIandARI (r = -0.303,
P = 0.046), SVI and ARP (r = -0.319, P = 0.035).
A positive correlation was also found between Cl and
ARI (r = 0.411, P = 0.006), Cl and ARP (r = 0.488,
P = 0.001), Cl and SI (r = 0.342, P = 0.023), Cl and
LF (r = 0.476, P = 0.001), Cl and LF % (r = 0.420,
P = 0.005), Cl and LF/HF (r = 0.434, P = 0.003),
as well as negative — between Cl and Mo (r = -0.633,
P = 0.0001),ClandHF % (r=-0.420,P = 0.005), Cland
PWC,,, (r=-0.424,P = 0.004). The data obtained were
indicative of bradycardia development in female swimmers
resulted from long-term training physical loads due to an
increase in the Mo component and a decrease in Cl to a
level corresponding to the most favorable type of blood
circulation, the hypokinetic one. In addition, a decrease in
the Sl pointed to the strengthening of vagotonia. Moreover,
these shifts were associated with an increase in the physical
performance in female swimmers.

Positive correlations were revealed between SVR and
SRVI, and Mo (r = 0.482, P = 0.001) and (r = 0.560,
P = 0.0001), respectively, HF % (r = 0.449,P = 0.002)
and (r = 0.363, P = 0.016); negative —AMo (r =-0.410,
P = 0.006)and (r=-0.337,P = 0.025), AMo/D (r=-0.349,
P = 0.020), ARI (r = -0.476, P =0.001) and (r = -0.409,
P = 0.006),ARP (r=-0.570,P = 0.0001)and (r=-0.519,
P = 0.0001), SI (r=-0.458, P = 0.002) and (r = -0.370,
P = 0.013, LF (r=-0.572, P = 0.0001) and (r = -0.454,
P = 0.002),LF % (r=-0.449,P = 0.002)and (r=-0.363,
P = 0.016), LF/HF (r=-0.502,P = 0.001)and (r=-0.423,
P = 0.004). Thus, an increase in SVR and SVRI was
accompanied by a decrease in Sl and LF/HF in female
swimmers.

As for the correlations between the studied indicators
and physical working capacity, a significant positive relation-
ship was revealed between PWC,,, and Mo (r = 0.520,
P = 0.0001),PWC,, andSVR(r = 0.299,P = 0.049),

170/kg

PWC”D,kg and SRVI (r = 0.406, P = 0.006), as well as
negative between PWCWkg andLF (r = -0.290,P = 0.05),
PWC,;,andHR (r = -0.497, P = 0.001), PWC,,, and

Cl(r = -0.424,P = 0.004). For FSI, a positive correlation
was with Mo (r = 0.336,P = 0.026) and a negative —with
ARI(r=-0.346,P = 0.021),LF (r=-0.299,P = 0.048)and
HR (r=-0.364, P = 0.015).

Thus, an increase in Mo, SVR, SVRI and a decrease
in LF, HR and Cl indirectly indicated an increase in physical
working capacity; FS|increased with an increase in Mo and
a decrease in ARl and HR in female swimmers. The asso-
ciation between the decrease in Cl, HR and the increase
in physical performance in athletes was the most important
to understand the adaptation process.

Correlation analysis between the studied indicators
among female swimmers with MS-MSIC qualifications
(n = 9) revealed 32 significant correlations, 15 of which
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were positive, and 17 were negative. The greatest num-
ber of correlations was with HR — 12. Thus, positive
correlations were between HR and AMo (r = 0.741,
P = 0.022), HRandAMo /D (r = 0.648,P = 0.05), HR
andARI(r = 0.736,P = 0.024), HRandARP (r = 0.947,
P = 0.0001),HRand SI(r = 0.784,P = 0.012), HRand
LF (r = 0.674, P = 0.047), HR and LF % (r = 0.884,
P = 0.002), HR and LF/HF (r = 0.793, P = 0.011),
HR and VLF (r = 0.690, P = 0.04), and negative —
between HR and Mo (r = -0.959, P = 0.0001), HR and
HF (r=-0.736, P = 0.024), HR and HF % (r = -0.884,
P = 0.002).

The positive correlations between HR and SI, HR and
LF/HF, as well as the negative one between HR and Mo
were considered the most important. These correlations
confirmed the hypothesis that the decrease in HR under
the training process influence is accompanied by a decrease
in the SI, sympatho-vagal index and an increase in Mo,
and showed the dominant level of the sinus node activity,
namely vagotonia, associated with a favorable functional
state of female swimmers.

Between the integral indicators of CH, SVI, Cl and
the studied indicators, 10 significant correlations were
found, 7 of which were with SVI and 3 — with CI. Posi-
tive correlations were between SVI and Mo (r = 0.847,
P = 0.004), SVIand HF (r = 0.755,P = 0.019), SVland
HF % (r = 0.664, P = 0.05) and negative between SVI
andAMo (r=-0.679,P = 0.044), SVIand ARP (r=-0.837,
P = 0.005), SVl and SI (r = -0.648, P = 0.05), SVI and
LF % (r = -0.664, P = 0.05). A positive correlation was
between Cl and LF % (r = 0.725, P = 0.027) and
negative — with Mo (r = -0.671, P = 0.048) and HF %
(r=-0.725,P = 0.027). The mostimportant was the nega-
tive correlation between Cl and Mo confirming the data on
afavorable decrease in the Cl amid increasing Mo. Equally
important was the negative relationship between the SVI
and Sl, showing that a decrease in the Sl was accompanied
by an increase in the SVI. The correlations between the Cl
and HRV frequency domain indices (positive with LF %
and negative with HF) were accompanied by a decrease
in the Cl to the levels corresponding to the hypokinetic TH.
A significant positive correlation was between SVR and
HF % (r = 0.774, P = 0.014) and negative — with AR
(r=-0.703, P = 0.035), SI (r = -0.708, P = 0.033), TP
(r=-0.671,P = 0.048),LF (r=-0.813,P = 0.008), LF %
(r=-0.774, P = 0.014), LF/HF (r = -0.781, P = 0.013)
and VLF (r=-0.660, P = 0.05). Anegative correlation was
found between SVRIand LF (r=-0.666,P = 0.05), as well
as a positive one with PWC,,, (r = 0.711, P = 0.032).

The number of significant correlations between studied
indices in 16 swimmers with CMS qualification was 28 (14
positive and 14 negative). HR was positively correlated with
ARI(r = 0.555,P = 0.026),ARP (r = 0.586,P = 0.017),
LF (r = 0.533,P = 0.033),LF/HF (r = 0.498,P = 0.049),
and negatively — with Mo (r = -0.873, P = 0.0001). The
principal correlation was between HR and Mo, indicating
that the developing bradycardia under the long-term training
influence in swimming was accompanied by an increase in
the Mo-component of HRV, which was indicative of a good
functional state of female athletes. A positive correlations
was found between the Cland ARI (r = 0.562,P = 0.024),
ARP (r = 0.673,P = 0.004), SI (r = 0.537,P = 0.032),
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LF(r = 0.566,P = 0.022),LF % (r = 0.491,P = 0.05),
LF/HF (r = 0.596, P = 0.015) and negative — with Mo
(r=-0.666, P = 0.005)and HF % (r=-0.491,P = 0.05).
The positive correlation between the Cl and SI, Cl and LF/
HF, and the negative one between the Cl and Mo was of
the highest relevance, confirming a favorable decrease in
the Cl amid increased Mo, decreased Sl and sympatho-va-
gal index.

Evaluation of the studied SVR and SVRI correlations
showed the presence of a significant positive correlation
between SVR and Mo (r = 0.584, P = 0.018) and a
negative one with ARI (r = -0.491, P = 0.05) and ARP
(r=-0.598, P = 0.014). SRVI was positively correlated
with Mo (r = 0.600,P = 0.014)and negatively —with ARI
(r=-0.515,P = 0.041), ARP (r=-0.615, P = 0.011) and
Sl (r=-0.490, P = 0.05).

A significant positive correlation was found between

PWC”O/kg and Mo (r = 0.628, P = 0.009) and negative —
between PWCWKg and LF/HF (r = -0.484, P = 0.05),
PWC and HR (r = -0.697, P = 0.003). A positive

170/k
significarﬁt correlation was found between FSI and Mo

(r = 0.572, P = 0.021) and negative — between FSI
and ARI (r =-0.542, P = 0.03), FSI and ARP (r =-0.615,
P = 0.011), FSI and LF/HF (r = -0.485, P = 0.05), FSI
and HR (r =-0.563, P = 0.023). The most important was
the positive correlation between PWC,,, “and Mo, and
the negative one with LF/HF and HR, indicating an increase
in physical working capacity with an increase in Mo and a
decrease in the Sl and HR.

Correlation analysis of the studied indices in female
swimmers with first- and second-class qualifications
(n = 19) revealed 21 significant correlations (10 positive
and 11 negative). The greatest number of correlations was
found with HR. Thus, a positive correlation was with VRI
(r = 0.466,P = 0.044),ARP (r = 0.559,P = 0.013), LF
(r = 0.603, P = 0.006), LF/HF (r = 0.487, P = 0.034)
and negative one — between HR and Mo (r = -0.693,
P = 0.001), HR and HF % (r =-0.525, P = 0.021). The
major correlations were between HR and LF/HF, HR and
Mo, indicating a favorable decrease in the Sl as HR was
decreased and Mo was increased.

Regarding CH, a significant negative correlation
was found between Cl and Mo (r = -0.653, P = 0.002).
There was a positive correlation between SVR and Mo
(r = 0.547,P = 0.015) and a negative one between SVR
and ARP (r=-0.552, P = 0.014), SVR and LF (r=-0.680,
P = 0.001), SVRand LF % (r=-0.528, P = 0.02), SVR
and LF/HF (r = -0.560, P = 0.013). A positive correla-
tion was found between the SVRI and Mo (r = 0.640,
P = 0.003) and a negative one — with LF (r = -0.442,
P = 0.05).

A positive correlation was between PWC, , ~and
Mo (r = 0.689, P = 0.004), FSI and D (r = 0.501,
P = 0.029), as well as a negative correlation between
PWC,,,, and ARI (r = -0.471, P = 0.042), PWC,,,
and HR (r=-0.537, P = 0.018), FSI and ARI (r = -0.471,
P = 0.042).

Thus, an increase in such an important indicator in
swimming, which is the relative value of physical working
capacity, occurred with an increase in the Mo indicator and
a decrease in ARI, and especially HR, the value of which
decreased with long-term training physical loads.
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Discussion

According to the works of R. M. Baevsky, system with rela-
tively autonomous connections due to the independence
of its elements is distinguished by a higher plasticity, which
facilitates its adaptation to changing environmental condi-
tions, including sports physical activity [1,13]. All this follows
both the principle of economizing functions and the theory
of functional systems of P. K. Anokhin, according to which
a decrease in the number of links between individual
elements of a functional system increases the number of
“degrees of autonomy” of these elements, which contributes
to the achievement of an optimal functional state when per-
forming a certain task. Consequently, the study on the cor-
relations allowed a better understanding the intrasystem and
intersystem mechanisms of HRV regulation, the respiratory
apparatus control and the body regulatory-adaptive status
in athletes during the process of long-term physical loads.

Conclusions

Long-term training in female swimmers at the dis-
tance of 50 to 200 meters is accompanied by the signif-

icant increase in the PWC”O,kg values with qualification

improving, 14.19 + 0.589 kgm-min--kg"', 14.66 *
0.683 kgm'min-*kg"; 16.98 + 1.22 kgm'min--kg”, re-
spectively, improvements in heart rate variability (decrease
in the stress index and increase in Mo) and decrease in
the cardiac index.

Prospects for further research are to study further
the influence of training physical loads on the indices of
autonomic support of CH and physical working capacity in
athletes of various sports differing in qualifications and sex.
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BnAuB iHTEHCUBHOCTI Ta HEMPONaTUYHOro KOMMNOHEHTa 60AI0
Ha AKICTb )XMTTA XBOPUX Ha PO3CiAAHWUI CKAEPO3

T. I. Herpnu@*AEF H_ A\, BoxeHkoDBCE, M. I. BoxeHko(ABCP

NbBiBCbKMIA HALlIOHAAbHWUI MEAUYHMI YHIBEPCHTET iMEHI AaHWAa [aanLbKoro, YkpaiHa
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MeTta po6oTn — npoaHanidyBaTi BnMB iHTEHCUBHOCTI Ta HEAPOMATUYHOTO KOMMOHEHTa G0N0 Ha XapakTepUCTUKW CTPYKTYpH
AKOCTi XWUTTS XBOPMX Ha poscisiHui cknepo3 (PC).

Marepianu Ta metoau. Y JlbBiBCbkoMy 06racHoMy LIEHTpi po3cisiHoro ckneposy obctexwvnm 104 ocobu, siki xsopi Ha PC i3 pis-
HUMUW TUNamu nepebiry, 3i ckapramu Ha Binb NPOTATOM OCTaHHBOrO MicsLA. MaLieHTiB onuTany 3a 4ONOMOroK CTaHAAPTU30BAHNX
onutyBanbHukiB (Pain Detect, VAS, SF-36), nicns Lboro npoaHaniaysanu BNvB XxapakTepucTuk 6010 Ha SKICTb XUTTS.

PesynbraTi. OUiHVBLUK BNNMB OCHOBHMX XapakTepucTuk nepebiry PC, BCTaHOBWIM 3B'30K MiX (Di3N4HUM KOMMOHEHTOM SKOCTI
XWTTS Ta piBHAMY iBanigu3aavii (EDSS), 3aranbHoto kinbkicTto 3aroctpets (r = -0,60, p<0,01;r = -0,34, p <0,01 BignosigHo).
[1CXONOriYHMIA KOMMOHEHT SIKOCTi XMTTS HE MaB 3HaAYyLLWX B3aEMO3B’A3KIB i3 piBHEM iHBanigM3aLii Ta KinbKiCTio 3arocTpeHb.
CepepHs iHTeHCUBHICTb 6onto 3a MicsiLb y xBopux Ha PC 3a BALL craHosuna 5,0 [4,0; 7,0]. Binb HU3bKOT iIHTEHCMBHOCTI BU3Ha-
unnm 'y 24,0 % xBopux, MoMipHoi —y 54,8 %, Bucokoi —y 21,2 %. Y xBopux Ha PC, siki Manu H13bKy iHTEHCUBHICTL Gonto
3a Micsilb, 5 i3 11 NOKa3HMKIB SKOCTI XMTTS BIPOrigHO BULL, 30KpeMa y3aranbHEeHUN NoKasHUK (isnyHOro KOMMNOHeHTa SKOCTi
xuTTa cTaHoBuB 38,1 [33,8; 48,5] % npu HM3bKiN iHTeHcuBHOCTI Gonto npoTu 31,8 [28,1; 38,7] % npw cepeanin, p = 0,02.
[Mpu 36inbLUEHHI iHTEHCMBHOCTI 6onto y xBopux Ha PC 3HWxyeTbCs piBeHb diisnyHoro (r =-0,25; p = 0,01) Ta ncuxonoriyHoro
(r = -0,21;p = 0,03) KOMNOHEHTIB SKOCTI XUTTS. HalBinbLL BUPaXeHWiA 38’A30K BU3HAYMIMM MiXK IHTEHCUBHICTIO GO0 Ta TaKUMK
XapakTepucTuKkamu SKOCTI XUTTS, SK KUTTEBA akTuBHICTL (r = -0,37; p <0,01) Ta emouiitHe camonoyyTTs (r = -0,28; p<0,01).
¥ 30,8 % xBopwx 6inb MaB xapaKkTepUCTUKK HerponaTuiHoro, B47,1 % — HoumuenTueHoro, y 22,1 % — HeBu3Ha4eHoro. XBopi
Ha PC i3 HeponaTU4H1M KOMMOHEHTOM 6Ot Marnu BipOrigHO HUKYI NOKa3HKKKM 7 3 11 XapaKTepUCTUK IKOCTI XWTTS, nepeayciM
MCUXOSONYHOTO KOMMOHEHTA, NOPIBHSHO 3 XBOpMUMU Ha PC i3 HoumMUENTUBHUM BUAOM. AHani3 KOpensLinHoro 38'a3ky nokasas,
L0 3BinbLUEHHs piBHS NPOSIBY HEMPONATUYHOTO BUAY OOMH0 NOB'SA3aHE 3i 3HWKEHHSIM YCIX XapaKTEPUCTUK SKOCTI KUTTS, KpiM
3MiHM 300poB’s. Y xBopux Ha PC i3 HeMponaTM4HUM KOMMOHEHTOM NpU 3pOCTaHHI PIBHS MO0 NPOSBY HaMBUPA3HILLE 3HUXY-
€TbCS NCKUXOMNOriYHMIA KOMNOHEHT 3aopoB’s (r = -0,36; p < 0,01), a came iioro xapakTepucTuka — couiarnibHe yHKLIOHYBaHHS!
(r = -0,35,p<0,01).

BucHoBku. Y xBopux Ha PC npw 30inbLueHHi iIHTEHCUBHOCTI 60IbOBOTO CUHAPOMY 3HUXKYETLCA PIBEHB i (PI3MYHOTO, | NCUXONOriy-
HOTO KOMMOHEHTIB SIKOCTi KUTTS, HaBINbLL BUPaXEHO — TaKUX CKIaZoBWX NCUXOMONYHOTO KOMMOHEHTA SKOCTI KUTTS, SIK XUTTEBA
aKTWBHICTb Ta EMOLiHE camonoYyTTs. HasiBHICTb HEponaTU4HOro KOMMOHEHTa DOm0, a Takox PiBEHb 10r0 NPOsiBY MOB'A3aHi
nepeayciM 3i 3HKEHHSM MCUXOMOTiYHOTO KOMMOHEHTa CTPYKTYPM SKOCTI KUTTA SiK y3ararbHI0BarbHOro NokasHuka Ta coLianbHoro
(pyHKLIOHYBaHHS SIK eneMeHTa Noro CTPYKTYpH.

The influence of intensity and neuropathic component of pain syndrome
on the quality of life in patients with multiple sclerosis

T. I. Nehrych, N. L. Bozhenko, M. |. Bozhenko

The aim of the work. To analyze the influence of intensity and neuropathic component of pain syndrome on the quality of life
structure characteristics in patients with multiple sclerosis (MS).

Materials and methods. 104 MS patients with different types of MS course and complaints of pain during the last month were
examined in the Lviv Regional Multiple Sclerosis Center. The patients were interviewed using standardized questionnaires (Pain
Detect, VAS, SF-36) followed by an analysis of the pain characteristics influence on the quality of life.

Results. When assessing the influence of the main characteristics of MS course, the relationship between the physical component
of quality of life and levels of disability (EDSS) and the total number of relapses was found (r = -0.60, P < 0.01; r = -0.34,
P < 0.01, respectively). However, the mental component of quality of life had no significant relationship with the level of disability
and the number of relapses. The average pain intensity within a month on the VAS scale was 5.0 [4.0; 7.0]. 24.0 % of patients had
low-intensity pain, 54.8 % —moderate, 21.2 % - high. In MS patients with low-intensity pain within a month, 5 of the 11 quality
of life indicators were significantly higher, in particular, the overall physical component of quality of life — 38.1 [33.8; 48.5] % in
low-intensity pain against 31.8 [28.1; 38.7] %, P = 0.02 — in moderate. In MS patients, the level of both physical (r = -0.25;
P = 0.01) and mental (r = -0.21; P = 0.03) component of quality of life decreased with increasing pain intensity. The most
notable correlation was observed between intensity of pain and such characteristics of quality of life as energy/fatigue (r = -0.37;
P <0.01) and emotional well-being (r = -0.28; P <0.01). In 30.8 % of patients, pain was neuropathic, in 47.1 % - nociceptive,
in22.1 % - undetermined. MS patients with the neuropathic type of pain had significantly lower scores, 7 out of 11 indicators of
quality of life, largely the mental component, than scores in MS patients with nociceptive type (P < 0.05). Correlation analysis
showed the association between an increase in the manifestation of neuropathic pain component and a decrease in all quality of
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life characteristics, except in health change. In MS patients with a neuropathic component, in increasing level of its manifestation,
the mental component of health decreased clearly (r = -0.36; P < 0.01), namely its social functioning characteristic (r = -0.35;
P < 0.01).

Conclusions. In MS patients, increasing intensity of pain decreases both physical and mental components of quality of life with
the most significant decrease in energy/fatigue and emotional well-being as parts of the mental component of quality of life. The
neuropathic component of pain and the level of its manifestation are largely associated with a decrease in the mental component
of quality of life as the overall indicator and social functioning as its structural element.

KatoueBble croBa:
paccesHHbIN
CKAepo3, 60Ab,

BAMAiHUE MHTEHCUBHOCTHU U HeﬁPOHaTWleCKOFO KOMMOHEHTa 60Au
Ha KauecTBO XXM3HU HOAbHbIX pacCeAHHbIM CKAEPO30M

MHTEHCUBHOCTb
T. W. Herpuy, H. A. BoxxeHko, M. U. BoxeHko
6onu, 6oneBble
Llenb paboTbl — NpoaHanu3npoBaTh BAWSHWE MHTEHCMBHOCTM W HEMPOMATUYECKOrO KOMMOHEeHTa BonM Ha XapakTepucTukn  CHHAPOMbI,
CTPYKTYpbI KA4ECTBA XWM3HU 6OMbHBIX paccesHHbIM ckneposom (PC). Helponatuyeckas
6onb,
Marepuanbi n MeToabl. Bo [TbBoBCkOM 06n1acTHOM LIEHTPE paccesiHHoro ckneposa obcnenoanu 104 6onbHbIX PC ¢ pasnuyHbivMm "o M’ enTBHAS
TMNamMm TeveHust ¢ xanobamu Ha 6orb B TeHEHWe NOCNeaHero MecsiLia. MauneHTbl OnpoLLEHb! C MOMOLLbIO CTaHAAPTU3NPOBAH- 60/L\lb uKaqecmo
HbIx onpocHukoB (Pain Detect, VAS, SF-36), nocne a1oro npoBeAeH aHanm3 BWsiHUS XapakTepucTyk B0MM Ha KaYecTBO XKU3HMU. WsH'M
Pesynktathl. [py oLeHKe BNUSIHNS OCHOBHbIX XapaKTepuCTUK TedeHns PC ycTaHOBNEHa CBSA3b MeXY h13N4YECKAM KOMMOHEHTOM
KayecTBa XKW13HM 1 YPOBHAMM UHBanuamu3auum (EDSS), o6Lumm konuuecteom obocTtpermii (r = -0,60,p <0,01;r = -0,34,p<0,01 3anopoxcKHil

COOTBETCTBEHHO). [1CMXONOrMYeCcKMin KOMMOHEHT Ka4eCTBa XW3HM He MMEN 3Ha4NMbIX B3aMMOCBA3El C YypOBHEM MHBaNMAN3aLmMmn
11 KONM4eCcTBOM 0B0CTPeHuit. CpeaHsist UHTEHCUMBHOCTL Bonm 3a Mecsil y 6onbHeix PC no BALL coctaensina 5,0 [4,0; 7,0]. Bonb
HW3KOW VHTEHCMBHOCTW oTMedeHa y 24,0 % 6onbHbIX, cpeaHen —y 54,8 %, Bbicokoin —y 21,2 %. Y GonbHbix PC, koTopble
VIMEnu HU3KYH0 MHTEHCUBHOCTL 60Mn B TeYeHWe Mecaua, 5 13 11 nokasatenei ka4ecTsa XW3HU JOCTOBEPHO BbILLE, B YACTHOCTH
0606LWEHHBIN NokasaTenb PU3N4EeCKOro KOMNOHeHTa kavectsa xusHn — 38,1 [33,8; 48,5] % npu HWU3KOW MHTEHCUBHOCTY Gonu
npotus 31,8 [28,1; 38,7] % npw cpeaHen, p = 0,02. Mpu yBennyeHnn nHTeHeuBHOCTU 60nm y 60nbHBIX PC CHUKaeTes ypoBeHb
Kkak comanyeckoro (r = -0,25;p = 0,01), Tak n ncuxonoruyeckoro (r = -0,21;p = 0,03) kOMNOHeHTa kayecTBa xwn3HW. Hanbonee
BbIPaXXEHHAs CBSA3b YCTAHOBNEHA MEXY VHTEHCUBHOCTbLIO BOMM 1 TaKUMK XapakTePUCTUKAMI Ka4ECTBA XM3HU, KaK XXUSHEHHAs!
aktmeHocTb (r = -0,37; p < 0,01) n amoumoHansHoe camodysctame (r = -0,28; p < 0,01). Y 30,8 % 6onbHbIx 60mb MMena
XapaKTepuCTUku Herponatunyeckoro Buaa, y 47,1 % — HounuenTusHoro, y 22,1 % — HeonpeaenexHoro. bonbHble PC ¢ Helt-
ponaTnyeckim Brgom 6onm umenu JocToBepHo bonee H13kue nokasatenu 7 n3 11 xapakTepucTuK KauecTBa xm3Hu (B GonbLueit
CTENEeHM NCUXOMOrMYeCcKoro KOMMOHEHTA) Mo CpaBHeHMIo ¢ 6onbHBIMM PC ¢ HoumuenTueHbIM BugoM (p < 0,05). AHanua koppe-
NALMOHHON CBSA3W NOKa3arn, 4To YBENNYeHe YPOBHSA NPOSBNIEHNS HENPONaTUYEeCKoro KOMNoHeHTa 60K CBA3aHO CO CHUKEHNEM
BCEX XapaKTEPUCTUK KaYECTBA KI3HM, KPOME M3MEHEHMS 300poBbs. Y 6onbHbIX PC ¢ HeiponaTuyeckum KOMMOHEHTOM My pocTe
YPOBHS €10 NPOSIBNEHNS CHIKAETCS NCUXONOrNYECKIUA KOMNOHEHT 3a0poBbs (r = -0,36; p < 0,01), @ MEHHO ero xapakTepucTu-
ka — coumansHoe dyHKUmMoHpoBanue (r = -0,35; p < 0,01).

MEAULIMHCKHI XYPHaA.
2021. T. 23, Ne 5(128).
C. 628-635

BhiBogbI. Y 60nbHbIX PC npu yBENYeHM MHTEHCUBHOCTY GONEBOrO CUHAPOMA CHYKAETCS YPOBEHD U (hU3UYECKOTO, U MCUXOTIO-
TMYECKOro KOMIMOHEHTOB Ka4eCTBa XU3HM, Hanboree BbIpaXeHO — TaKiX COCTABMSIOLLMX NCUXOMNOMYECKOro KOMMOHEHTa kayecTBa
KU3HM, KaK XXU3HEHHast aKTUBHOCTb 11 AMOLIMOHaIbHOE CamMouyBCTBYe. Hannune HeiiponaTieckoro KoMnoHeHTa Gonu, a Takke
YPOBEHb €0 MPOSIBNEHNS! B GOMbLUEN CTEMEHN CBSA3aHbI CO CHUKEHUEM MCUXONIOMYECKOTO KOMMOHEHTa CTPYKTYpbI kayecTea
KU3HM Kak 0606LLatoLLEro NOKA3aTEeNs U COLManbHOrO (YHKLMOHMPOBAHMS Kak aNieMeHTa ero CTPYKTYpbl.

Poscisitnii cknepos (PC) — XpoHiuHe HEBPOMOrivHe 3aXBO-
PIOBaHHS, L0 NPOSIBMSETHCA PI3HOMAHITHO HEBPOMOTiY-
HO CUMMTOMATUKOIO Ta BCEDIYHO BNNMBAE Ha SIKICTb XUTTS
xBopux. HuHi B €Bponi noHag 700 000 xBopyx Ha po3CisiHUi
Ccknepos, y cBiTi — noHag 2,5 mrH. Mpobnema PC mae
Ba)INMBE MeaNYHe i coLlianbHO-EKOHOMIYHE 3HaYeHHs. 3a
Aanummn BOO3, 3-nomix ycix HEBPONOriYHIX 3aXBOPIOBaHb
OCHOBHOHO NPUYMHOIO CTiliKol iHBaniausaLii ocio Monoaoro
Biky € came PC [1-3].

[NepLui cMMNTOMM 3aXBOPIOBaHHS 3a3BMYall BU3HAYa-
t0Tb B 0Cib Monoporo npauesgarHoro Biky (2040 pokis),
ski nepebyBaloTb Ha eTani CTaHOBMNEHHS Kap'epn Ta CTBO-
PeHHs CiM'. HejaBHeE 3aranbHOEBPONENCLKE AOCIMKEHHS
rnokasaro, LU0 BXE Ha No4aTKOBWX eTanax 3axBoptoBaHHs
ynmano xsopux Ha PC He B 3mM03i 36epertv abo BigHOBM-
TW 3BMYHY POBOTY, HaBITb KONM He BiAOyBaeTbCS iCTOTHA
¢hisnyHa BTpaTa npauesaartHocTi [3].

3a paHnMK OCTaHHIX HayKOBWX [OCHIMKEHb, 3aBASKM
PO3BUTKOBI MEAVNYHOI HayKM Ta NOSIBi HOBUX MOXIMBOCTEN
xBopobomopaudikysanbHoi Tepanii npu PC npotsrom octaH-
HiX AecATUNiTb OdikyBaHa TPUBAMICTb XKUTTS TakuX XBOPUX
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3pocna Ta CyTTEBO BifpIi3HAETLCS Bif nonynsuii 3aranom
[4,5]. Tomy cbokyc pocnimkeHb yce binblue 3millyeTbes
Ha NOKPaLLEeHHs pesynbTaTiB CaMOOLHIOBAHHSA XBOPUMM
XapaKTepuUCTUK CTaHy 300pOB’s, 30Kpema SKOCTi XUTTS [6].

OnuH i3 CHAOPOMIB, Ha SIKWIA HalvacTiLle ckapaTbCst
xBopi Ha PC, —60nb0oBwit. 3a AaHUMK Pi3HUX OCHimKeHb,
noLumpeHicTb 6onto y xBopux Ha PC ctaHoBuTb Big 29 %
1092 %. Taka po3bixHiCTb y pesyrnbTatax nos’si3aHa 3 pis-
HO0 METOAOMNOTIE AOCTIMKEHb. PesynstaT MeTaaHanidy
nokasanw, Lo noLMpeHicTb 6onto cepep navjeHTis is PC —
mainke 63 % [7], i Lie HaRyacTiLLIWM CUHAPOM, KW Kopery-
€TbCS CUMMTOMATUYHIUM NiKyBaHHAM [8]. BonboBi cHApOMM
Yy CTPYKTYpi 3aXBOPOBaHHS Mikapi 4acTo HeOOOLIHIO0T,
OCKiNbK/ 0OMEXeHi MOXMMBOCTI LWoAo iX 06’ekTuBisaLlii,
CKMaAHO YCBIAOMMTM iXHI0 POrib y (hOPMYBaHHI IKOCTi XUTTS
XBOPOr0 Ha NPOTMBAry CUMNTOMaM, iki MOXHa OLiHATY nig
yac HeBPOMOriYHOTO OrMIsiAY UM JOAATKOBMX TECTYBaHb. Lle
MPW3BOANTb A0 TOTO, LLO BiNbLUICTb XBOPUX HE OTPUMYHOTh
afeKBaTHOroO NikyBaHHA 60MbOBUX CMHAPOMIB. Tak, 3a
pesynsratamu aocnimkeHHs L. Grau-Lopez et al., Tinbku
38 % xBopwix i3 6Gonem, Lo nos’s3anuii i3 PC, otprMyBanm

ISSN 2306-4145  http://zmj.zsmu.edu.ua 629



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

Ole r’MMHaAbHbl€e UCCAEAOBAHNA

CUMMTOMaTUYHE NiKyBaHHs, i Tinbku 61 % i3 uux nauieH-
TiB BBaX@nw Tepanito ageksarHoto [9]. Tomy ouiHI0BaHHS
BNAMBY 60MbOBUX CUHAPOMIB Ta iXHIX XapakTepucTuk Ha
AKICTb XUTTS xBOpux Ha PC Baxnuee ans iHTerpauii umx
JaHVX y po3pobneHHs NikyBanbHUX METOAMK, LLIO MOXYTb
NONINWWTK AKICTb XNUTTS.

BinbLwicTb JOCNiMKeHb, B SKUX BUBYaANK BB 6onto
Ha SIKICTb XUTTS XBOpWX Ha PC, nopiBHIOBanu nawieHTis i3
6onem Ta 6e3 HbOTO, ane He PO3KPKUBANM CTPYKTYPY LIbOro
BMMMBY. HWHI HEOOCTaTHLO AaHNX LIOJO BNMMBY XapakTe-
pucTvik 600 Ha POpPMYBaHHS CTPYKTYPU SIKOCTi KWTTS XBO-
pux Ha PC. Y goctynHii daxosiit nitepatypi He 3HaLLnm
BIZIOMOCTI LL0A0 3B's13Ky BuAy GOMKo (3rigHo i3 cyyacHow
KOHLIENLIiEr0 MexaHi3miB 601110) Ta XxapakTepUCTUK OKpeMUX
€reMEHTIB CTPYKTYpU SIKOCTI XUTTS y XBOpuX Ha PC.

Merta poboTu

MpoaHanisysaT BNANB iIHTEHCWBHOCTI Ta HEPONATUYHOTO
KOMMOHeHTa BoMi0 Ha XapakTepuCTUKK CTPYKTYpW SKOCTI
XUTTS xBopux Ha PC.

Marepianu i MeToAH AOCAIAKEHHA

Y JlbBiBCbKOMY 06MAacHOMY LIEHTPI PO3CISHOTO CKIepo3y
obcrexunm 104 ocobw 3 nigTBEPIXEHUM AiarHo30M po3ci-
SHWIA CKNepoa3 3rigHo 3 kpuTepisimn MakaoHanbaa (2017 p.)
i3 pisHumu Tunamn nepebiry PC. MauieHTn mann ckapru
Ha Binb NPoTAromM ocTaHHLoro Micaus. OuiHoBanM BB
IHTEHCMBHOCTI Ta XapaKTEPUCTUKK BONbOBMX CUHAPOMIB
Ha SKICTb XUTTS.

KpuTepii 3amyyeHHs B 4OCNIMKEHHS — NiATBEPIKEHNNA
3a kputepiamu MakgoHansga 2017 p. poscisiHuiA CKepos,
60rbOBMIN CUHAPOM, LLIO NOB'A3aHMI i3 PC npoTArom ocTaH-
HbOrO MicsiLs, Bik Big 18 pokiB, HAsBHICTb iHAMBIAYaNbHOT
MCbMOBOI IH(POPMALLIHOT 3roay nalieHTa Ha yvacTb Y
JIOCTIKEHHI.

KpuTepii BUKMIOYEHHS 3 LOCHImKEHHS — TSOKK CynyTHI
BPOMKEHI Ta HabyTi 3axBOPtOBaHHS, 6OMbOBI CMHAPOMY,
CMPUYMHEHI HLIMMMW 3aXBOPIOBAHHAMM, iHLUi CEPIO3HI
HEBPOIOriYHi 3aXBOPIOBAHHS B aHaMHE3I.

Micns oTprMaHHsa NMCbMOBOI iIHOPMOBAHOI 3roaw
Ha y4acTb y AOCTiAKEHHI 3bupanu ckapru it aHamHes,
BVKOHaNu aHanis MeauyHoi AOKyMeHTaLii, HeBPOMOriYHMIA
i 3aranbHUN MeaUYHWIA Ornsaa nauieHTiB. [ns ouiHioBaHHS
XapaKTepuCTUK 60rbOBIX CUHAPOMIB i IKOCTI KUTTS XBOPUX
Ha PC BuKopucTanu ctaHaapTM30BaHi ONUTYBarbHUKN.
XapakTepucTukn 60nb0BMX CUHAPOMIB OLjiHIOBaNM 3a
fonomorot onutysasnbHuka Pain Detect, wo fae mox-
NMBICTb BW3HAYMTU IHTEHCUBHICTb 3aBOSKM HASIBHOCTI
Bi3yanbHOI aHanoroBoI LKanu oLuiHoBaHHsa Gonto (BALLY),
XapaKTepuCTUKK, BiA i naTepH 60nboBoro cuHapomy. Mo-
[in 6onLoBUX CUHAPOMIB 3a BUZAMM BMKOHAMM LUMSIXOM
aHanisy faHux, Lo oTpuMaHi 3 onutyeanbsHuka Pain Detect
(0-12 6anie — HoumuenTuHWiA, 13—18 Ganie — HeBW3Ha-
yeHui, 19 i Ginblwe — HelponaTnyHui). BignosigHo oo
cepeaHbOoI iHTeHCcMBHOCTI Bonto 3a Lwkanoto BALL npoTsirom
OCTaHHLOrO MicsiLd, NauieHTiB noginunu Ha 3 rpynu: 0-3
6ann — HU3bKoi, 4-7 6anis — nomipHoi, 8-10 Ganis —
BMCOKOI iHTEHCUBHOCTI. [N OLiHIOBAHHS SKOCTI XUTTS
BuKopuctanu onutysansHuk Medical Outcomes Study 36-
Item Short-Form Health Status (SF-36), skuit, 3a gaHumm

cbaxoBoi niteparypw, € HanbinbLL anpoboBaHNM i BanigHUM
HecneumdivHMm onuTyBanbHUKoM [10]. OuiHkv geckpunTo-
piB XapaKTepuCTHK SKocTi xuTTs y SF-36 npoaHaniaysany,
3akoayBanu, nigcymyBany Ta nepeTBoOpUIN 3a LLKasow Bif
0 (Hm3bka sikicTb xuTTs) A0 100 (ONTUManbHa SKICTb XUTTS).

CTaTuCTUYHe onpaLloBaHHS pPesynbTaTiB BYKOHAmM
3a [JOMNOMOrOK CTaHAAPTHUX METOAIB i3 3aCTOCYBaHHAM
naketa npuknagHux nporpam MS Excel, RStudio v. 1.1.442
i R Commander v. 2.4-4. OnvcoBi gaHi HaBeaeHi sk me-
fiaHa (Me) Ta mixkapTUnbHUIA poamax (Q1 — nepLuwnit
kBapTUnb/25 npoueHTUnb; Q3 — TpeTii kBapTUnbL/75 npo-
LIEHTWMb), L0 € [OPEYHUM MPU HerayCiBCbkOMY po3noaini
MOKa3HWKIB y BapiaLliiHOMy psifli 03HaK, SiKUIA BU3HAYMNK 3a
fonomoroto kputepito LLanipo-Binka. BiporigHicTb pisHui
MOKa3HWKIB y rpymax OLiHIOBaIM 3a HenapameTpUYHUM
KpuTepieM Ans HesanexHux cykynHocteit Kpackena—Bonica
(H). Ans ouiHI0BaHHS 3B’A3KIB MiX NOKa3H1KaMU 30iCHUNM
KopensLiHuiA aHania 3a CnipmeHom. BiporigHymy BBaxanm
daHinpnp < 0,05.

Pe3yabTati

MegpiaHa Biky y BuGipui ctaHosuna 38,0 [31,8; 47,0] poky.
Cepeq naujeHTiB — 76 iHOK i 28 yonosikie. Tpueanictb
3axsoptoBaHHs — Big 0 go 31 poky, MegiaHa — 6,00 [3,00;
12,25] poky. ban 3a wkanotw EDSS - 3,5 [3,0; 4,0]. Me-
JiaHa kinbkocTi 3aroctpeHb PC o yacy obcTexeHHs B
aHamHesi nauiexTis — 10,0 [3,0; 15,0].

OUIHIOI0YN XapaKTePUCTHKM SKOCTI XWUTTS y XBOPUX Ha
PC i3 6onboBuMM CHApPOMaMK, OTPUMarM Taki pesynsTaTi:
hisnyHmit komnoHeHT 3gopos’s —33,9[29,8; 39,7]; thianyre
(yHKujoHyBaHHS — 45,0 [25,0; 76,2]; ponboBi OBMEXeHHs!
yepe3 chisnyni npodnemn —0,0[0,0; 31,2]; 6inb —45,0[22,5;
55,6]; saranbHuii ctaH 3gopoB’s — 42,5 [30,0; 55,0]; ncyxo-
OMYHMIA KOMMNOHEHT 3a0poB’s — 38,2 [31,9; 45,5]; emoLinHe
camonoudyTTa —50,0[36,0; 60,0]; ponboBi 0bMexeHHs Yepe3
ewmouivni npodnemn —0,0[0,0; 66,7]; couianbHe dyHKLOHY-
BaHHA —62,5[50,0; 75,0]; xutTeBa akTmBHiCTb —37,5(25,0;
50,0]; amiHa 3gopos'a — 25,0 [25,0; 50,0].

BraHaumnm 38’830k OCHOBHUX XapaKTepucTuk nepebiry
PC i3 xapaktepucTkamu SiKOCTi XUTTS XBOPUX LUMSIXOM
aHaniay kopensuin Mix Hamm (mabn. 1).

3'sicyBanu, wWo Ginblui NokasHWKKW TpUBanocTi 3a-
XBOPIOBAHHSA MOB’S3aHi 3 HKYMMK MOKasHMKamm 060X
KOMMOHEHTIB SKOCTi XUTTS. BUSBUNM TakKoX BUPaKEHWA
3B'A30K MiX (Pi34YHUM KOMMOHEHTOM SIKOCTI XUTTA Ta
PiBHAMYM iHBaNiAu3aLji, 3aranbHOM0 KiMbKICTIO 3aroCTPEHb.
[cuxonoriYHmii KOMMNOHEHT SKOCTI UTTS HEe MaB 3HaYYLLMX
3B’AA3KiB i3 piBHEM iHBanian3aLlii Ta KinbKicTio 3arocTpeHb.

Lle ninTBepmxye BaxnmBY ponb hisnyHoi iHBaniguaaLji
y (hopMyBaHHi i3N4HOTO KOMMOHEHTa SKOCTI XWUTTS, @ Ncu-
XOMOTYHWA KOMMOHEHT SKOCTi KUTTS HE MaB BUPAXEHOTO
3B'5A3KY 3 (Pi3NYHUMM MOPYLLEHHSIMM.

3a pesynsratamu JOCHIIKEHHS, CepeaHst iIHTEHCUB-
HicTb Bomto 3a Micsub Yy xBopux Ha PC i3 6onboByMy CuH-
Apomamu 3a wkanoto BALL ctaHosuTs 5 [4,0;7,0]. Mogin
XBOPKX 3a CepefHboo IHTEHCUBHICTIO GOm0 NPOTAroMm
micaus: 24,0 % — Husbka, 54,8 % — nomipHa, 21,2% —
BMCOKA IHTEHCMBHICTb. [Mif Yac MOPIBHAHHS LuX rpyn 3a
TpuBanictio xsopobu (p = 0,42), KinNbKIiCTIO 3arocTpeHb
(p = 0,21)TaEDSS (p = 0,19) He BUSBUM CTATUCTUYHO
3HaYYLLOI Pi3HULLL.
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Tabnuus 1. Pe3ynbratv aHanisy B3aeMO3B’si3KiB MiXk OCHOBHUMU XapakTepuctukamu nepebiry PC Ta OCHOBHUMYW KOMMOHEHTaMM SIKOCTI KUTTS

Xapaktepuctuka PC Di3MYHWUIA KOMNOHEHT AKOCTi XUTTA _ McmxonoriYHMin KOMNOHEHT AKOCTi XUTTA _
r= r=

EDSS -0,60 p<0,01 -0,10 p =032
TpvBanicTb 3aXBOptOBaHHS! r=-023 p = 0,02 r =-0,20 p = 0,04
KinbKicTb 3arocTpeHb 3a OCTaHHi pik r=-0,14 p =014 r=-017 p = 0,09
3ararnbHa KifbKiCTb 3arocTpeHb r=-034 p<0,01 r=-0,13 p = 0,20

Tabnuus 2. MopiBHSHHS NMOKa3HWKIB AKOCTI XUTTS (%) 3anexHo Bif cepeAHbOl iIHTEHCMBHOCTI 60MH0 y XBOPUX Ha po3CisHWiA cknepo3 (6anu 3a BALLI)

Moka3HMKM AKOCTi XKUTTA CepepHs iHTEHCUBHICTb GO0 3a OCTaHHIN MicsALb, 6anu MixrpynoBi BigMiHHOCTI (p)

0-3 6anm 3a BALU (n = 25) |47 Ganis 3a BAU (n = 57) [ 8-106anis3aBAWl (n = 22) [p*  [p2 [p= [p= |

Di3MUHMII KOMNOHEHT 3A0POB’A 38,1[33,8; 48,5]
60,0 [35,0; 85,0]
25,0[0,0; 75,0]
57,51[55,0; 67,5]
50,0 [45,0; 60,0]
43,6 [36,2; 49,9]
56,0 [52,0; 68,0
33,3 [0; 66,7
75,0 [50,0; 87,5
50,0 [35,0; 55,0
50,0 [25,0; 50,0

®ianyHe dyHKUiOHyBaHHS
PonboBi 06MexeHHs Yepe3 disnyHi npobremu
Binb
3aranbHuii cTaH 300poB’st
TMcuxonoriuHMi KOMNOHEHT 3A0POB’A
EmouiitHe camonouyTTs
PornboBi 06MexeHHs Yepes emMoLilHi npobnemu
CoujaribHe (yHKLiOHYBaHHS
XutTeBa akTMBHICTb
3wmiHa 3gopoB’s

31,8[28,1;38,7] 33,2(29,3;38,7] 0,02
45,020,0; 80,0] 42,5(26,3; 67,5] 0,33
0,0[0,0; 25,0] 0,0[0,0; 25,0] 0,12
35,0 [22,5; 45,0] 23,8[20,6; 45,0] <0,01
40,0 (25,0, 50,0] 42,5[31,3;55,0] 0,02
37,8324 43,2] 37,8[25,8; 44,1] 0,05
48,0 [36,0; 60,0] 42,0[25,0; 55,0] <0,01
0,0[0,0; 66,7] 0,0[0,0; 58.4] 024
62,5[50,0; 75,0] 50,0 [40,6; 75,0] 0,17
35,0 [25,0; 45,0] 30,0 [10,0; 40,0] <0,01
25,0 25,0;50,0] 50,0 [25,0; 50,0] 0,17

0,02
0,52
0,13
<0,01
0,02
0,09
0,02
0,34
0,27
<0,01
0,19

0,07
0,52
0,33
<0,01
0,34
0,09
<0,01
0,34
0,27
<0,011
0,68

0,80
0,87
0,74
0,11
0,34
0,64
0,30
0,93
0,79
0,19
0,68

p": BiporiaHicTb BiAMIHHOCTEl MiX TpbOMa rpynamu 3a kputepiem Kpackena—-Bonnica; p* BiporigHicTb BigmiHHoCTel Mix rpynami 0-3 Ganis 3a BALL i 4-7 Ganis 3a BALLI 3a kputepiem
MaHHa-BiTHi; p**: BiporigHicTb BigMiHHOCTel Mix rpynamu 0-3 Ganis 3a BALL i 8—10 Ganis 3a BALL 3a kputepiem ManHa—BiTHi; p?®: BiporigHicTb BigMiHHOCTEI MiX rpynamu 4—7 Ganis

3a BALL i 8-10 6anie 3a BALL 3a kputepiem MaHHa-BiTHi.

Tabnuus 3. MopiBHAHHSA NOKa3HWKIB SKOCTI XUTTS (%) XBOPMX Ha PO3CIsHUIA CKNepo3 3anexHo Big Buay 6onto, Me [Q1; Q3]

Minepynos sibocr )

Heliponatnynuii (n = 32) HoumuenTtuBhuii (n = 49) | HeBu3Hauenun (n = 23) mm

Di3MuHMII KOMNOHEHT 3A0POB’A 32,4 [28,4; 37,9]
40,0 [25,0; 58,8]
0,0[0,0;0,0]
33,8[20,0; 45,0]
35,0[28,8; 45,0]
32,3[26,2; 37,5]
36,0 [28,0; 52,0]
0,0[0,0; 33,3]
50,0 [25,0; 62,5]
25,0[13,8;41,3]
37,510,0; 50,0]

dianyHe yHKLiOHyBaHHS
PonboBi 06MexeHHs Yepes disnyHi npobremu
Binb
3aranbHuii cTaH 300poB’st
TcuxoAoriuHMi KOMNOHEHT 3A0POB’A
EmouiitHe camonouyTTs
Ponb o6MexeHb Yepe3 emoLliitHi npobnemu
CoujaribHe (yHKLiOHYBaHHS
XutTeBa akTMBHICTb
3wmiHa 3gopoB’s

37,2[30,4; 43,8] 31,930,0; 39,1] 0,18
60,0 [30,0; 80,0] 40,0 [20,0; 80,0] 0,27
0,0[0,0; 50,0] 0,0[0,0; 50,0] 0,05
45,0[22,5; 67,5] 45,0 [31,3; 47,5] <0,01
50,0 [35,0; 60,0] 45,0 35,0; 55,0] 0,01
40,9[35,2; 47,4] 39,8[34,9; 45,9] <0,01
56,0 [40,0; 68,0] 52,0 [44,0; 60,0] <0,01
33,310,0; 66,7] 33,3[0,0; 50,0] 0,02
75,0 [50,0; 87,5] 62,5[50,0; 81,3] 0,01
40,0 [30,0; 55,0] 35,0 [27,5; 45,0] <0,02
25,0 [25,0;50,0] 25,0[25,0;50,0] 0,46

0,23
0,50
0,06
<0,01
0,01
<0,01
<0,01
0,02
0,01
<0,01
0,83

0,69
0,99
0,20
0,18
0,13
<0,01
<0,01
0,29
0,23
0,12
0,99

0,48
0,50
0,72
0,27
0,57
0,86
0,99
0,34
0,36
0,41
0,83

p": BiporigHicTb BiMIHHOCTEI MiX TpbOMa rpynamm 3a kputepiem Kpackena—Bonnica; p*2 BiporigHiCTb BiAMIHHOCTEN MK rpynamu 3 HeiponaTyHUM i HOLMLENTUBHUM Gorem 3a

kputepiem ManHa-BiTHi; p**: BiporigHICTb BIAMIHHOCTEN MiX rpynamy 3 HeponaTYHUM i HeBU3HauYeHUM Gonem 3a kputepiem ManHa—BiTHi; p: BiporigHICTb BiAMIHHOCTEN MiX rpynamu

HOLMLENTUBHUM | HEBU3Ha4YeHUM 6onem 3a kputepiem ManHa—BiTHI.

Y xBopux Ha PC, ski manu 3a micaub cepeaHii 6inb
HU3bKOI IHTEHCMBHOCTI, Taki XapaKTepPUCTUKN CTPYKTYpK
AKOCTI XUTTS, SIK DI3MYHIIA KOMMOHEHT 340POB’s, Birb, 3a-
rarnbHWiA CTaH 300POB’S, eMOLiiHEe CaMOMOYyTTS, KUTTEBA
aKTUBHICTb BipOrigHO BHLL MOPIBHAHO 3 NavieHTamMm 3 BinbLu
BUpaxeHnM bonem. Tak, y3aranbHIOBanbHWA NOKa3HWK
(hi3n4HOro KOMMOHEHTa 3[40POB’St MaB BWLLi MeAiaHHi
3HaYeHHs NPY HaNHWKYMX 6anax iHTeHCUBHOCTI cepeaHbo-
MicsiyHoro 6orio. PianyHNA KOMMNOHEHT 300POB’S CTAHOBUB
38,1[33,8;48,5] % npw HM3bKilt iIHTEHCUMBHOCTI OO NPOTH
31,8[28,1; 38,7] % npu cepegin, p = 0,02. He BusiBunn
BiAMIHHOCTI 32 (Di3NYHUM KOMMOHEHTOM 340POB’S B NaLlieH-
TiB i3 60nem NomipHoI Ta BUCOKOT iHTEHCUBHOCTI (mabn. 1).

OUiHIOI04M XapaKTEPUCTUKN CTPYKTYPU SKOCTI XUTTS,
BCTAHOBWIW BIiPOTiHY PI3HULIO MK XBOPUMM 3 HU3BKOHK
Ta CepenHbO IHTEHCUBHICTIO GO0 3a 5 LuKanamu sKoCTi
KUTTS: KUTTEBA aKTUBHICTb, EMOLLiiHEe caMmonovyTTs, Binb,
3arasnbHuI CTaH 300pOB'sA Ta y3aranbHioBanbHUIA NOKasHIUK
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isnyHoro komnoHeHTa 3nopos’s. Mix rpynamu 0-3 6anm
Ta 8-10 6aniB Taka pisHWLS BCTAHOBEHA 3a NOKA3HWUKaMW
TPbOX LUKan: XUTTEBA AKTUBHICTb, EMOLLIiHE CAMOMOYYTTS
Ta 6inb. Mg yac nopiBHAHHA xBopux Ha PC i3 Gonem no-
MipHOI Ta BUCOKOI IHTEHCMBHOCTI HE BCTAHOBWMU Pi3HULIO
3a NoKa3HVKamm SKOCTi XuTTa (mabr. 2).

Y BCiX TPbOX rpynax 3a iHTEHCUBHICTIO NPOSIBIB cepen-
Hb0r0 6010 NPOTAroM MicsiLA HaNGINbLLE 3HAYEHHS BUSIBU-
Nocs B XapaKTepUCTUKK coLianbHe dyHKLioHyBaHHS: 75,0
[50,0; 87,5] % —y rpyni 3 HU3LKO IHTEHCMBHICTIO GOIIO,
62,5[50,0; 75,0] % —i3cepeaHboto, 50,0 [40,6;75,0] % —
i3 BMCOKOIO iHTEHCHBHICTIO 6onto. Ha gpyromy micui — ci-
3uyHe yHkuioHyBaHHs: 60,0 [35,0; 85,0] %, 45,0 [20,0;
80,0] %,42,5[26,3;67,5] % BignosigHo. Xapaktepuctika
6inb cTaHoBuna 57,5 [55,0; 67,5] % y rpyni 3 HU3bKO
iHTEHCMBHICTIO 60N, Mana BYLLi NOKA3HUKI MOPIBHSIHO 3
rpynamu 6ot NoMipHoi Ta BUCOKOI iHTeHeuBHOCTI — 35,0
[22,5;45,0] % i23,8[20,6;45,0] % BignosigHo (mabn. 2).
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Puc. 1. KopensuiitHuin 38’30k MiX iH-
TEHCUBHICTIO NPOSBIB cepesHboro 6orio
33 Micsib i MOKa3HUKaMM SKOCTi XMTTS
XBOPWX Ha PO3CisIHUI CKNEepos.
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HalMeHLUe 3HayeHHs B yCix rpynax 3adikcyBanu 3a
LUKano porboBi 0OMEeXeHHs1 Yepe3 isnyHi npobrnemu:
25,0[0,0; 75,0] %, 0,0 [0,0; 25,0] % Ta 0,0 [0,0; 25,0] %
BignoBigHo (mabr. 2).

AHani3 KopensLinHOro 38’a3Ky MixX CepeaHbOL0 iHTEeH-
cvBHicTIo 60rio 3a MicsiLb Ta y3aranbHioBanbHUMM NoKas-
HVKaMK SIKOCTi KWTTS OKa3aB, LU0 iHTEHCKBHICTL 60to Mae
3B'A30K i3 XapaKTepucTMKamMu i Iis4HOro, i ICUXONOTiYHOTO
KOMMOHEHTIB 300poB's. Tak, Npu 36iNbLUEHHI IHTEHCUBHOCTI
6onto y xBopux Ha PC 3HUXYETbCA piBEHb (Di3NYHOrO
(r = -0,25, p = 0,01) Ta ncuxonoriyxoro (r = -0,21,
p = 0,03) KOMNOHeHTIB 300pOoB’s. HalbinbLL BUpaxeHui
LieV 3B'30K Y TaKVX KOMMOHEHTAX CTPYKTYPU SIKOCTI KUTTS,
K XUTTEBA akTUBHICTb (r = -0,37, p < 0,01), emouiiHe
camonouyTTs (r = -0,28, p <0,01) Ta pornboBi 0BMexXeHHs
yepes ¢hianyHi npobnemu (r = -0,19, p < 0,01) (puc. 1).

Mogin xBopux Ha rpynu 3a BUAoM 6oMLOBOMO CUHAPOMY
3rigHo 3 pesynbTartamu, Lo OTPUMaHI 3@ ONUTYBabHUKOM

0,15 -0,1

0,1 0

Ponbosi obMexeHHs Yepe3 isnyHi npobnemu

Ponbosi 06MexeHHs Yepe3 emoLiiHi npobnemu

Puc. 2. KopensuinHuit 38’30k Mix
piBHEM MPOSBY HEMPONATUYHOTO KOM-
noHeHTa (3a 6anamu Pain Detect) i
MnoKa3HWKaMi SIKOCTi XUTTS XBOPUX Ha
PO3CISHNI CKNEepO3.

*p < 0,05.

Ponbosi 0bmexeHHs Yepea isnyHi npobnemu™

Ponbosi 0bMexeHHs Yepes emMoLiiiHi npobnemu*

Pain Detect: y 30,8 % navjeHTiB 6inb MaB xapaktepucTu-
K1 HeiponatnyHoro Buay, B 47,1 % — HOLMLENTWUBHOTO,
y 22,1 % — HeBu3Ha4eHoro. [NopiBHiouM L rpynu, He
BUSIBUMW CTATUCTUYHO 3HAYYLL BiAMIHHOCTI 3a TpUBanicTio
xBopobu (p = 0,36), kinbkicTio 3arocTpeHb (p = 0,24) i
EDSS (p = 0,72).

[ig Yac NOpIBHAHHS NOKA3HWKIB SKOCTi KUTTS XBOPUX Ha
PC 3anexHo Big Bugy 6onto BcTaHoBWNW: NauienTn 3 PC, B
SKUX BUSIBUINM HerponaTuyHuiA Big 6onto, Manu BiporigHo
HUXYi Banu 3a TakKUMK NOKasHUKaMK SIKOCTI XUTTS, SK
3arasibHui CTaH 300POB’s, NCUXOSONYHNIA KOMMOHEHT 340~
POB’sl, EMOLLiiiHe CaMOMNOYYTTS, POrboBi 0OMEXEHHS Yepes
eMoLiHi npobnemu, couianbHe dyHKLIOHYBaHHS, Ginb i
XUTTEBA aKTUBHICTb. OTXe, HasBHICTb HEMPONATUYHOTO
BuAay 6onto BinbLue NOB’'si3aHa 3i 3HWKEHHSIM XapaKTEPUCTUK
MCUXOMOrYHOro KOMMNOHEHTA 300poB’s (mabs. 3).

[poaHaniayBanu KopensawiHuiA 38’30k MiX piBHEM
NposiBy HEMPONaTUYHOTO KOMMOHEHTa (3a Ganamn Pain

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.



Detect) Ta xapaktepuctukamu SKocTi XuTTs. Busisunu, wo
30inbLUEHHS PIBHS MPOSIBY HEMPOMATUYHOTO KOMMOHEHTA
MOB’I3aHE 3i 3HIKEHHAM YCiX MOKA3HWKIB SKOCTi XUTTS,
KpiM 3MiHV 300pOB'S. Halbinblue BUpaxeHuit Liei 38’930k
i3 MCMXOOrYHMM KOMMOHEHTOM 3a0poB’'s (r = -0,36, p
< 0,01), a came 3 110r0 XapakTepUCTUKOIO — coLjianbHUM
yHkuioHyBaHHaM (r = -0,35, p < 0,01).

BuaHaumnm 38's30K Mix piBHEM NPOSIBY HEMPONATU4HO-
IO KOMMOHEHTA 1 CepPeaHbLO IHTEHCHBHICTIO BOMHO Y XBOPUX
Ha PC (r = 0,37, p<0,01).

06roBopeHHsA

Binb — pyxe nowwmpeHuii cuHapom y xsopux Ha PC, Ha
KU ckapxatbest noHag 60 % nauieHTis [7]. XBopi Ha PC
MaKTb HWXKYY SKICTb JXMTTS, HXX Yy CEepeaHboMy B MOmMy-
nauii [11]. BinbLicTb AoCnimKeHb NOB'A3YE AKICTb XUTTS
XBOPWX 3i CTyneHeM iHBaniguaaLji Ta NoB'a3aHNMn 3 Heto
CYMNTOMaMK, SK-OT BTOMJITOBAHICTb UM CMACTUYHICTb, @
TaKOX i3 NCMXOEMOLAHIMM hakTopammn — Aenpecieto Ta
TpuBoroto [12,13].

Tinbku B KiNbKOX NonepeaHix SOCNimKEHHSX BUBYAN
BNAMB 60Nt Ha SKICTL XUTTS XBOopKX Ha PC. Pesynbtat Lux
ZocnimKkeHb nokasanu: Ginb CPUYMHAE 3HKEHHS SKOCTI
XNTTS XBopux Ha PC sik HesanexHuWi dhakTop i B GinbLUOCTi
MawieHTIB MOYMHAE BNNMBATU Ha SIKICTb XUTTS BXE 3 nep-
LUMX MiCALB 3aXBOPIOBAHHS. BTiM y LIMX AOCTIMKEHHSX He
BMBYaIM 3B’S130K OKPEMMX XapaKTepUCTHK 601t 3 xapakTe-
pUCTUKaMK CTPYKTYpPW SKOCTI kuTTs [6,13-15].

Y maiixe TpeTuHu XBopux Ha PC BM3Ha4atoTb KOMOp-
6igHicTb Gonto Ta aenpecii, 6onto Ta TPMBOMY, LLO NOKa3aHo
B OKpeMux JocnimkeHHsx [16]. 3B'A30k umx akTopis
Tpeba BMBYaTH B KOHTEKCTI BioncuxocoLlianbHOT KoHUenwii
6onio [17].

3a Bu3HaueHHaM BOO3, sKiCTb XUTTS — CIPUAHATTS
MIOANHOIO XKUTTS Y CBITi B KOHTEKCTI KyrbTypu Ta LiHHO-
CTel, B IKUX BOHA XXMBE, @ TaKOX LOAO ii Linel, ovikyBaHb,
cTaHgapriB i npobnem [18]. AkicTb uUTTs — baraToBUMipHe
MOHATTA, LLIO CKIAAAETHCS LLOHANMEHLLE i3 TPBOX NMOLLIMH:
hi3nyYHOI, MEHTanNbHOI Ta coLianbHOi, — a TakoX € iIXHIM
iHTerpanbHUM MOKasHUKOM, Mae CyD'eKTUBHMIA xapaKTep.
Mg Yac ouiHoBaHHs 6onto, K i AKOCTI XMTTS, 30e6iNbLIOro
noknagatTbCsl came Ha Cy0'eKTUBHI Big4yTTa naujeHTa.
OCHOBHI IHCTPYMEHTU A5 OLHIOBaHHS LIMX XapaKTepuc-
TUK — CTaHAAPTM30BaHi ONUTYBanbHUKK. Are METOLOMOris
JOCTIDKEHb, B AKUX BUBYan 60Mb0Bi CUHAPOMM Y XBOPUX
Ha PC Ta AKiCTb IXHBOrO XUTTS, Pi3HNTLCS, 0OMEXYHOUM
MOXNMBOCTI 00'eAHaHHS Ta 3iCTaBMNeHHs LUyx AaHuX. [oci
HeMae yxBarneHoi knacudikawyii 601b0BUX CUHAPOMIB NPy
PC, L0 TakoX YCKNagHIoe iHTepnpeTaLito pe3ynbrariB.

Y Halwomy JOCnifKeHHI BNiepLue BUBYEHO XapakTepu-
CTVKM BOMBOBOTO CUHAPOMY, CTPYKTYPU SIKOCTI XUTTS Ta
3B’5A3KM Mixk HUMM Yy XBopuX Ha PC. Y eayHoMy AOCTIMKEHHI
LLOAO BMIMBY iHTEHCMBHOCTI XPOHIYHOMO GOm0 Ha SKiCTb
XuTTS XBOpUX Ha PC, sike BUSBUMM B AOCTYMHIN haxosiit
niTeparypi, BCTAHOBMNEHO: HasiBHICTb 600 Ta 1oro Bupa-
KEHICTb Mae CUMbHUI 3B'A30K 3i 3HKEHUM COLjianbHUM
(pyHKLIOHYBaHHSM | NCUXOMOTYHUM 300poB’am [19].

HewlonaBHo ony6nikoBaHo poboTy, B SiKill NOPIBHSANN
xBopux Ha PC i3 6onboBuMK cuHopomamm Ta 6e3 Hux 3a
MoKa3HVKaMu SIKOCTi XXMTTS, LLIO BCTAHOBIEH 3@ ONWTYBasb-
Hukom SF-12 (cnpoweHa Bepcis SF-36). Y ubomy gocni-
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[DKEHHI MOKa3aHO BIPOTiZHO HYDKYI MOKa3HUKK (i3UHHOMO
KOMMOHEHTa AKOCTi UTTS Y xBopux Ha PC i3 6onboBumm
CUHOPOMaMK, ane He BCTAHOBMMM 3HaYyLLY Pi3HULIO 3a
MCMXOIOMYHMM KOMMOHEHTOM. Ane Lji AOCHiAHUKMA AeTanbHO
He BMBYanu CTPYKTYpY Liboro 38's3ky [20].

Pesynbratit HaLoro 4OCRimXEHHS PO3LLMPIOTL PO3Y-
MIHHS LibOTO 3B'A3Ky, NOKa3ytouw, L0 CaMe piBeHb NPOsiBY
HEeponaTMYHOTO KOMMOHEHTa G0N0 CUIbHILLE BMNIMBAE
Ha NCWUXONOTIYHNIA KOMMOHEHT SIKOCTi XMUTTS, 30KpEMa Ha
couianbHe (hyHKLUIOHYBaHHS!, @ iHTEHCMBHICTL GOM0 Mae
HanGINbLUMIA BNMWB HA XUTTEBY aKTUBHICTb, Malo4n 3B's-
30K i 3 (i3NYHMM, i NCMXOMOMYHUM KOMMOHEHTaMM SKOCTi
XWTTS. MoKa3aHo Takox, Lo Ginb NOMIPHOI IHTEHCMBHOCTI
ACOLIETLCS 3 HKYMM PIBHEM SIKOCTi XMTTS MOPIBHSHO
3 Bonem Hu3bKOI iHTeHCMBHOCTI y xBopuX Ha PC. Mpw
30inbLUEHHI iIHTEHCBHOCTI BULLIE 3a CEPeaHil piBeHb SKICTb
KWTTS iICTOTHO He 3MiHIOeTbCS. OTXe, MOXHA MPUNYCTUTH,
L0 3HWKEHHS IHTEHCUBHOCTI GOMI0 O HU3BKOTO PiBHS
Moxe OyTI NPOMiXHUM eTanoM Ha LUASXY A0 MOMIMLWEHHS
AKOCTi XUTTS xBopux Ha PC, B siknX He BOaeTbCs No3byTucs
60510 LIinKoM.

Tpeba BpaxoByBaTW B3aEMO3B'SI30K MiX Helpona-
TUYHUM KOMMOHEHTOM Ta iHTEHCUBHICTIO Oonto, Lo BY-
SBMNATUMETLCS OiNbLUOKD IHTEHCUBHICTIO BOM0 Y XBOpUX
i3 HEMpPONaTUYHUM KOMMOHEHTOM i BULLOK YaCTOTOH
HenponaTUYHOro KOMMOHEHTA B NaLi€HTIB i3 BUCOKO
iHTEHCMBHICTIO 6OMto, acoLilolunCh | 3 BiDOKPEMMEHNUM,
i CMHEPTiYHMM eheKTOM Ha SKICTb XMTTS xBopux Ha PC.

PiBeHb (hisnyHoi iHBaniamn3aLii Mae LWinbHUi 38’330K
i3 (I3NYHUM KOMMOHEHTOM SKOCTi XKUTTS, @ NCUXono-
TYHWA KOMMOHEHT SKOCTI XWUTTH HE Mae BUPaXEHOro
B3aEMO3B’513KY 3 Pi3UYHNMU NOPYLLIEHHSMU Ta, IMOBIPHO,
MOB’AA3aHWI i3 BNIMBOM iHLIMX YUNHHWMKIB. BuBYEHHS Xa-
paKkTepUCTUK 6ot AK Cy0 eKTUBHOTO BifYyTTS XBOPOrO,
o hopMyeTbCS BHACMILOK BMMBY GionoriyHmx, ncu-
XOEMOLNHUX i coLianbHUX qakTopiB, MOXE MOKPaLLUTK
PO3YMiHHA CKNAJOBUX CTPYKTYPU MCUXOMOMYHOMO KOM-
MOHEHTA SKOCTI XWUTTS XBOPOTO.

BucHoBKH

1. Y xBopux Ha PC 3i 36ifbLUEHHAM iHTEHCUBHOCTI
60MbOBOr0 CUHAPOMY 3HUXYETHCS PiBEHb i i3U4HOrO,
i MCMXOMOTriYHOrO KOMMOHEHTIB AKOCTi XWUTTS, HanbinbL
BMPAXEHO — TaKWX CKMaZOBWX MCWUXOMOMYHOr0 KOMMO-
HEHTa SIKOCTI XUTTS, SIK XKUTTEBA aKTUBHICTb Ta eMOLliHe
CamMOono4yTTS.

2. Y nauienTi i3 PC i3 601em nomipHOi iHTEHCUBHOCTI
HVXXYi PIBHI XapaKTEPUCTK SKOCTI KUTTS NOPIBHAHO 3 XBO-
pyMW, SiKi MatoTb Biflb HU3bKOT IHTEHCUBHOCTI, CTATUCTUYHO
3HauyLLi BIAMIHHOCTI MiX rpynamu XBOpMX i3 MOMIPHOIO Ta
BVCOKOHO IHTEHCMBHICTIO BO1TI0 HE BUSBUNU.

3. Y xBopux Ha PC HasiBHICTb HEMPONATUYHOIO KOMIMO-
HeHTa 60rt0, @ TaKOX PiBEHb 110ro NposiBy GinbLue NOB's3aHi
3i 3HKEHHSIM MCYXOSONYHOMO KOMMOHEHTA CTPYKTYPU KO-
CTi KWTTS 5K y3arasnbHioBabHOMO NOKa3HUKa 1 CoLlianbHOro
(PYHKLIOHYBaHHS 5K enemeHTa Noro CTPYKTYpH.

MepcnekTuBK noganbLUMX foChimKeHb. Pesynsrati
pobOTM MOKa3yloTb BaXUBICTb BCTAHOBMNEHHS! HE TiNbKM
HasIBHOCTI, ane 1 xapakTepucTyk 60MbOBKX CUHAPOMIB, LLO
BMMMBaOTb Ha CTPYKTYPY SIKOCTi XUTTS XBOpynX Ha PC. Bu-
BYEHHs1 HONbOBUX CUHAPOMIB SIK BaXKIIMBOrO KOMMOHEHTA
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OpurnHanbHble UCCAEAOBAHUA

cTpykTypu PC, iXHiX B3aEMO3B'A3KIB i3 NCUXOEMOLIHAMM
Ta couianbHUMmK akTopamu, BUKOPUCTAHHS CyvacHUX
HeWpoBi3yanidaLifHUX TEXHOMOTIN, SK-0T (PyHKLUiOHaNbHE
MPT, cTBOpeHHs KnacudikaLlii, OnUTyBanbHWKIB i LOAeH-
HWKIB laZlyTb 3MOTy KpalLLie 3p03yMiTV MPUPOAY, NOMINLLMTY
[iarHoCTuKy Ta po3pobuTh AieBi anroputMy nikyBaHHs
60nboBKX CMHAPOMIB B ocib, siki xBopi Ha PC, a ue — Ha-
CTYNHWA eTan Hawwoi poboTh.
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MeTta po6oTi — oUiHUTK edheKTUBHICTb JOAATKOBOTO BKIKOYEHHS KBEPLIETUHY Y CXEMY NiKyBaHHSI XBOPUX HA MHEBMOHItO, LIO
acoviioBaHa 3 kopoHaBipycHoto xsBopoboto COVID-19.

Marepianu Ta Mmetoau. EpekTMBHICTb ABOX NikapCbkinx opM kBepLeTuHy Buedany y 200 XBOPMX, SKUX NOAINUAN HA OCHOBHY
Ta KOHTPOMbHY rpynu, PiBHI 3a KiNbKICTIO NaLieHTIB. XBOPi OCHOBHOI rpyniu Ha Tni 6a30Boi Tepanii oTpuMyBanu KBepLETUH: KBep-
LieTuH/noniBiHinniponigoH ynpoposx neplumx 10 ai6 BHYTPILLHEOBEHHO KPAMMMHHO 3 HACTYMHUM NepOparnbHAM 3aCTOCYBaHHSIM
KBEpLIETUHY/NeKTHY NpoTsirom HacTynHux 10 fi6. MauieHTy 3 KOHTPONBHOT rPyN OTPUMYBANY Tirbku Npenapatu 6a3oBoi Tepanii.

OuiHtoBanu anHaMiky CMMNTOMIB 3aXBOPIOBaHHS (piBeHb caTypallii, YacToTa AuxaHHs, Temnepartypa Tina, kallenb, 3ararnbHa
cnabkicTb), a Takox naboparopHux Mapkepis (C-peakTuBHuii Binok, peputiH, D-gumep).

Pesyniraru. [NocnigoBHe 3acTocyBaHHs ABOX NikapChkux hopM KBEPLIETUHY Ha Tri 6a30B0i Tepanii cnpusie NoninLeHHH0 ra3oo6-
MiHY B NereHsix i NPUCKOPEHHHO BIBHOBNEHHS PYHKLIT nereHb. Mpo Lie CBIiAYMTbL CTaTUCTUYHO 3HaYYLLO Ginblua YacTka nauieHTiB i3
MO3UTVBHOIO AVMHAMIKOHO 3@ TaKMMU CUMNTOMaMW, SiK piBeHb caTypalii Ta KaLuenb, a TakoX JOCATHEHHS KOMMIIEKCHOTO NOKasH1Ka
eheKTUBHOCTI Tepanii Ha 2 406U paHilLie NOPIBHSIHO 3 FPYMOK0 KOHTPOIHD. 3aCTOCOBaHa cxema fikyBaHHS Takox cripusie cTabinisavii
piBHa D-gumepa y KpoBi nawieHTiB OCHOBHOI rpynu.

BucHoBkuM. 3acTocyBaHHs 4BOX NikapCbkux hopM KBEpLETUHY Ha TNi 6a30BOi Tepanii NPUCKOPIOE OfyKaHHS XBOPUX Ha MHEB-
MOHil0, acoLliioBaHy 3 KOPOHaBIPyCHOK XBOPOBOK), Ta MOXe cnpusiTi 3anobiraHHio nporpecyBaHHs COVID-19-acouiioaHoi
Koarynonarii.

Quercetin effectiveness in patients with COVID-19 associated pneumonia

I. A. Zupanets, O. A. Holubovska, 0. O. Tarasenko, N. P. Bezuhla, M. F. Pasichnyk,
S. 0. Karabynosh, V. S. Kopcha, L. V. Moroz, H. V. Maksymchuk, O. Ya. Kobrynska, R. M. Fishchuk,
D. I. Schulha, R. S. Morochkovskyi, M. S. Zoshchak

The aim of this work was to evaluate the effectiveness of quercetin addition to the treatment regimen for patients with COVID-19
associated pneumonia.

Materials and methods. The effectiveness of two dosage forms of quercetin was studied in 200 patients, who were divided equally
into the main and control groups. The main group patients received quercetin in addition to the basic therapy: intravenous drip
of Quercetin/Polyvinylirolidone during the first 10 days followed by oral administration of Quercetin/Pectin over the next 10 days.
Patients from the control group received only the basic therapy drugs.

The study evaluated the dynamics of the disease symptoms (saturation level, respiratory rate, body temperature, cough, general
weakness), as well as laboratory markers (C-reactive protein (CRP), ferritin, D-dimer).

Results. Two dosage forms of quercetin consistently used in addition to the basic therapy improve pulmonary gas exchange and
accelerate the lung function recovery. This is evidenced by a statistically significant majority of patients with positive dynamics in
the symptoms of “Saturation level” and “Cough” as well as the meeting a complex indicator of the therapy effectiveness 2 days
earlier than in the control group. The treatment regimen applied also helps to stabilize the level of D-dimer in the blood of the main
group patients.

Conclusions. The use of two dosage forms of quercetin in addition to the basic therapy accelerates the recovery of
patients with coronavirus disease associated pneumonia and can help to prevent the progression of COVID-19 associated
coagulopathy.
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9 PeKTUBHOCTL KBEPLETHHA Y 60ALHBIX MTHEBMOHUEH,
accoLUMpoBaHHOM ¢ KOpOHaBUPYCHOM 6ore3Hblo (COVID-19)

W. A. 3ynaHeu, 0. A. Toay6oBckas, 0. A. TapaceHko, H. . Besyraas, M. @. MaceyHuk,
C. A. KapabuHéw, B. C. Konua, A. B. Mopos, I. B. Makcumuyk, E. fl. KobpuHckas, P. H. ®uuiyk,
A. W. Wynbra, P. C. MopoukoBckui, M. C. 3owak

Llenb paboTbl — oLeHUTb 3GhhEKTUBHOCTL AOMOMHUTENBHOTO BKITOYEHUS KBEPLIETVHA B CXEMY NeYeHNs GOMbHbLIX THEBMOHUE,
accoLMMpoBaHHON C KOpPOHaBMpycHol 6onesHbio COVID-19.

Marepuansi u metogbl. IhPEKTUBHOCTb ABYX NEKapCTBEHHbIX (hopM kBepLeTuHa uayvanu y 200 60MbHbIX, NOAENEHHBIX Ha
OCHOBHYHO 11 KOHTPOIBHYO rPYNbl, PABHbIE NO YUCIEHHOCTY NALMEHTOB. BONbHbIE OCHOBHOM rpynmbl HA hoHe Ba3ncHo Tepanumn
noryyanu KBepLETUH: KBepLETUH/MONMBUHUINMPPOINUAOH B TedeHue nepBbix 10 AHEN BHYTPUBEHHO KanerbHO C NOCTeayHoLM
nepopasnbHbIM NPUMEHEHNEM KBEPLIETVHA/MEKTIHA B TeYeHue cremytoluux 10 gHeit. MaumneHTbl M3 KOHTPOMbHO rpynMbl Momyyany
TONbKO Npenapatbl 6asucHoi Tepanuu. B uccnenoBanum oLgHMBanu AMHaMUKY CYMMTOMOB 3a60neBaHus (YpOBEHb caTypaLuy,
yacToTa dblxaHusi, Temnepartypa Tena, kalwenb, obwas cnabocTb), a Take nabopatopHbix MapkepoB (C-peakTuBHbIA GENokK,
eppuTuH, D-gumep).

Pesynirarhbl. [ocnegoBatensHoe NpyMeHeHUe ABYX NeKapCTBEHHbIX (OpM KBepLETMHA Ha doHe 6aaucHoi Tepanim cnocobeTayeT
ynyuyLLeHnto ra3oobmeHa B NErknx 1 YCKOPEHWIO BOCCTaHOBMEHNS pyHKLMK nérkux. O6 3TOM CBUAETENLCTBYET CTaTUCTUYECKN
3HauYMMOo BOMbLLAas YacTb NALMEHTOB C NOMOXUTENBHON AMHAMMUKOM MO TakuM CUMMNTOMAM, Kak YPOBEHb caTypaLyv 1 KaLlerb, a
Taloke [OCTUXEHWE KOMMEKCHOTO nokasaTens 3hPEeKTUBHOCTU Tepaniv Ha 2 CYTOK PaHbLLIE MO CPABHEHWIO C rPYMMON KOHTPONS.
MpumeHsiemas cxema neyeHns Taioke cnocobeTsyeT cTabunusaumn yposHs D-aumepa B KpOBYK NaLMEHTOB OCHOBHOM rpymmbl.

BriBoak!. MpyuMeHeHe AByX NekapCTBEHHbIX (POPM KBEpLIETUHA Ha hoHe 6a3nCHOI Tepanum YCKOpSIET BbI3A0POBNEHME GOMbHbIX
MHEBMOHMEA, aCCOLIMMPOBAHHOW C KOPOHABMPYCHOW BONE3HbIO, 1 MOXET CNocob6CTBOBAaTL NPEA0TBPALLEHIO MPOrPECCUPOBAHMUS

COVID-19-accounmpoBaHHOW koarynonaTum.

MaHzemis kopoHaBipyCHOT iHeKLii TpUBaE Bxe Apyrui pik,
i NOB’A3aHi 3 HEet0 KapaHTWHHI 3aX04W BNIMBAKOTL Ha XMTTS
ntopeit y Bcbomy cBiTy. 3a aaHnmu BOOS, Big noyatky naH-
Zewii kinbkicTb 3arnbnux sig SARS-CoV-2 y CBiTi cTaHOBUTb
noHag 3 MIH oci6, iHdikoaHi noHag 146 mnH niogen [1].

Y KniHiYHi NpakTULi AOCI BiCYTHI cneumdiyHi aHTWBI-
PyCHi 3acobwm, Lo Npu3HaYeHi ANs eTioTPONHOI Tepanii Ko-
poHagipycHoi xBopobu (COVID-19) [2]. HuHi Bxe cTBOpeHi
cneundivHi BaKUMHKW, ane BaKUMHALS HACENEHHS TiNbku
Habupae obeprie. Tomy iH(eEKLIS NPOAOBXYE LWIBNAKO
MOLLMPIOBATUCH Y CBITi, CNPUYMHSAIOYMN TaKi YCKNagHEHHS,
SK aTMnoBa MHEBMOHIS, TSXKKUIA rOCTPUIA pecnipaTopHWi
ANCTPEC-CUHAPOM, cencuc, TPoMBo3w, ki HEpIAKO CTakTb
NPpUYMHOLO iHBanigu3aLii Ta netansHux Hacnigkis [1].

3 ornsgy Ha cuTyaLito, Lo cknanacs, Ans NikyBaHHs
xsopux Ha COVID-19 y cBiTi NOLLMPUIOCS BUKOPUCTAHHS
HasBHUX NiKiB METOAOM KNiHIYHOMO NepenpodintoBaHHS
(BuKopucTaHHs off-label —3a HesaTBepAKEHNMY NOKa3aH-
Hamm) [2]. Ane B 60poTb6i 3 HOBOK XBOPOBOKO HE BapTO He-
06a4Ho BMKOPUCTOBYBATM NikapCbki 3ac0bu, eheKTUBHICTb
AKUX He JoBefeHa. FckpaBuii Npuknag — 3acTocyBaHHS
riApPOKCUXNOPOXiHY Ha nodaTky naHaemii. 3rogom, 3a pe-
3ynsratamu KokpanHiscbkoro ornsgy (Cochrane Database
of Systematic Reviews), BCTAHOBNEHO He TirnbKK BIACYTHICTb
3HUKEeHHS cMepTHOCTi Big COVID-19 i 3MEHLLEHHS KinbKoCTi
XBOPWX, ki NOTPebYIOTh LUTYYHOI BEHTUNALT NereHs, ane
i 36inbLUEHHs KinbkocTi HebaxaHux edbekTis Tepanii [3].
Ba 6inbLue, HEKOHTPONLOBaHE 3aCTOCYBaHHS NiKaPChKWX
npenaparis MOXe NPU3BECTMU 1O CyMHWX HACMiAKiB, @ TaKox
[0 cuTyauii 6paky nikis, siki XMTTEBO HEOOXiAHI navieHTam 3
iHLIMMK giarHo3amu. ToMy NosiBa pesynsTatis HOBUX KMiHiY-
HWX BOCTimKEeHb, @ OTXe JaHuX, Lo 3aCHOBaHi Ha 3acajax
[10Ka30BOi MeAMLIMHW, CPUATUME NiABULLEHHIO edheKTUB-
HocTi Ta 6e3neku nikyBaHHs nauieHTis i3 COVID-19.

OpvH i3 nepcnekTUBHUX HanpsimiB 6opoTbbun 3
COVID-19 —BnnuB Ha NaToreHeTUYHi MexaHiamu po3BUTKY
3anarnbHoro NpoLecy B OpraHax i TkaH1HaX opraHiamy, cnpu-
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YWHEHi kKopoHaBipycom [4]. MexaHiam po3BuUTKy KOPOHaBi-
PYCHOI XBOPOOM XapaKTepuayeTbes iCTOTHUM 3ananbHum
MPOLIECOM Y NEreHeBil TKaHWHi 3 ypaxeHHsM 6e3nocepen-
HbO anbBEOMNOLMTIB i NEreHeBMX CyaAyH, LLO NPU3BOANUTb A0
NporpecyBaHHs AuxanbHoi HegocTaTHoCTi [5]. Po3suTtok
noniopraHHoi HEAOCTATHOCTI Ta TPOMOOTUYHMX YCKMaaHEHD
TaKOX MOB’A3aHUI 3 eHOO0TENIANbHOK ANCEYHKLIEH [6].
Omxe, BUBYEHHS eeKTUBHOCT NikapcbKix 3acobiB 3 eH-
[OTENIANPOTEKTOPHO Ta aHTUOKCUAAHTHOMO Ji€t0, 30Kpema
KBEPLIETVHY, B NiKyBaHHi aTUNOBOI MHEBMOHIT Ha TN KOpOHa-
BipYCHOI XBOPOOU BUKMMKAE HAYKOBWIA | MPAKTUYHWI iHTEPEC.
®naBoHoia KBEPLETUH 1aBHO NPVUBEPHYB YBary BYEHNX
Pi3HWX KpaiH CBITY Sk nepcrnekTBHa BionoriyHo akTuBHa
peyoBuHa 3 GaraTbMa hapmakonoriyHumMu edektamm
[7,10]. Moro BnacTvBoCTi AOCHIMKYIOTL Yxe NoHa nis
cToniTTa. KBepueTuH Mae LUMpOKWiA hapmakoamHaMiy-
HWIA CNEKTP | HU3bKWIA PiBEHb TOKCUYHOCTI. Y YNCHEHHNX
eKCrnepuMeHTanbHUX JOCHIMKEHHAX [OBEAEHO MOTYXHI
aHTUOKCUAAHTHI, IMyHOMOZYMIOBANbHI Ta NpoTU3anarnbHi
BNacTVBOCTI Liboro cnasoHoiaa [8—10]. B nigsuLLye ak-
TUBHICTb (harouuTiB, T- i B-niMdoLuTiB | NpoayKLito aHTUTIA,
3HWKYHOYM NPOSIBY BTOPUHHOTO iMyHopediunTy [10]. Keep-
LIETVH Mae NpoTu3anarbHy Aito, LWo 3yMoBneHa 6riokaaoto
NiNooKCUreHasHoro LNsaxy metaboniamy apaxifgoHOBOT
KWCIOTH, 3HWKEHHAM CUHTE3Y NEKOTPUEHIB, CEPOTOHIHY
Ta iHWWX MepiaTopiB 3ananeHHs, Lo BKpal HeobXiaHo B
pasi po3BUTKY LiMTOKiHOBOTO LTopmy npu COVID-19 [9].
KBepueTuH sk 3acid npodinakTukn Ta nikyBaHHS
COVID-19 Buknvkae iHTepec i y dhaxisLis 3a Mexami Ykpainm.
Tak, EVMS Medical Group (CLLA) maitxke 3 nepLunx micsuis
naHaemii pekoMeHzye 3aCTOCOBYBaTU KBEPLIETVH A4S npodi-
NaKTUKV Ta NikyBaHHs XBOPYX Ha KOPOHaBipyCcHY xBopoby [11].
Lle crano nowtosxom fo cTtapty y TpasHi 2020 p.
KNiHIYHOTO JOCRIAXEHHS, NPUCBAYEHOTO OLHIOBAHHIO
TepaneBTUYHOrO edekTy ABOX Nikapcbkux dopm (na-
peHTepanbHa Ta AN BHYTPILHBbOTO 3aCTOCYBaHHS)
KBEPLETWHY nif Yyac MHEBMOHIi Ha TNi KOPOHaBipPYCHOT

KatoueBble cAoBa:
KBEPLETHH,
NHEBMOHMS,
COVID-19, Tepanus.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Tabnuus 1. MoyaTkoB

| XapakTepPUCTUKN NaLiEHTIB i3 rpyn AOCMIMKEHHS, SKi 3anyyeHi

Y KniHiYHe BuNpobyBaHHs, M + m

Moka3Huku, oguHNLi
BUMipHOBaHHSA

Bik, poku
Crartb, (4/)
3pict, cm
Bara, kr
IMT, kr/m?

SlauihHocTeH
572 + 12,06 543 £ 11,75
43/56 55/46

169,00 + 7.43 171,30 + 7,71
8040 + 1435 7960 £ 1275
2780 + 4,62 27,10 + 409

p > 0,05
p > 0,05
p > 0,05
p > 0,05
p > 0,05
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xBopobu sk 3acoby natoreHeTuyHoi Tepanii. KeepuetuH
ANS BHYTPILLHBLOrO 3aCTOCYBaHHS — Mikapcbkuid npena-
paT, B SIKOMY KBEPLETUH NOEAHaHUN i3 MoaMdikaTopoM
PO34YMHHOCTi NEKTUHOM, XapaKTepPU3Y€ETbCS NOMINLLEHUMM
noKasHu1Kkamu hapMakoKiHETVKM, LLIO BUPI3HSE MOrO cepes,
iHLLMX KBEPLIETUHBMICHWX Mpenaparis i AieTn4HuX fo6aBok
[12]. MapeHTepanbHa opma KBepLETUHY — YHikanbHe
noeaHaHHs kBepUeTuHy 3 nonisiHinniponigoHom (MBIT),
po3pobneHe ykpaiHcbkumu B4eHuMK. Lis opma mae
BULLMIA piBeHb ePEKTUBHOCTI MOPIBHSHO 3 NEPOPabHOL,
L0 3yMOBJIEHO CTOBIACOTKOBOK Bi0AOCTYMHICTIO Ha T
xopoLuoi nepeHocHocTi [13]. 3aBasku cBoiM 0cobnneoc-
TaM kBepLeTuH/MNBI Mae LWMpoki MOXIMBOCTI A4Nns Tepanii
XBOPUX Y TSHKKOMY Ta KPUTUHHOMY CTaHi.

MeTa po6otu

OUiHUTK eeKTUBHICTb [OAATKOBOrO BKITHOYEHHS KBEpLe-
TUHY Y CXeMy MiKyBaHHS XBOPUX Ha MHEBMOHIt0, LLIO acoLi-
1ioBaHa 3 KopoHaBipycHoto xsopoboto COVID-19.

Martepianu i MmeToAM AOCAIAKEHHA

BigkpuTe, GaratoLeHTpoBe, paHAoMi3oBaHe KMiHiYHE BUM-
npo6yearHs (KB) 3giiicHmnu BignoBsigHo [0 3aKOHOAABCTBA
Ykpaitu (Hakas MO3 Ykpaitu Ne 1138 Big 14.05.2020 p.),
BuMOr HanexHoi kniHiyHoi npaktvkm (ICH GCP), eTnyHnx
npuHUMniB MenbCiHebKoT Aeknapalii.

Habip nauieHTiB y gocnimkeHHs 3aiiicHunm y 8 niky-
BasbHO-NPOdINaKTUYHNX 3aKnagax pisHux obnacteit Ykpa-
iHn. 3rigHo 3 npotokonom KB (Bepcis 04 Big 28.07.2020),
y AocnimkeHHst paHgomisoBaHi 200 navieHTiB YonoBivoi
Ta xiHovoi cTari Bikom 30-86 pokis, Aki Hagan NMCbLMoBY
iHthopMOBaHy 3rofly Ha y4acTb. XBOPUX MOZINUIN Ha ABi
rpynu 3 BUKOPUCTAHHSIM METOLY KOHBEPTIB.

BuxigHi xapakTepucTuki nauieHTiB i3 rpyn JOCimKeH-
Hs1, siki 3anyyeHi y KB, HaBegeHi B mabnuui 1.

Y KB 3anyyanu nauieHTiB i3 THEBMOHI€HO, L0 acoLliio-
BaHa 3 2019-nCoV rocTpoto pecnipatopHO XBopoboto, siki
manu LoHanmeHwe 4 i3 5 cumntomis COVID-19: nigeuie-
Hy Temnepartypy Tina (37,5 °C), kaLLenb, piBeHb caTypaii
93-98 % (BKNOYHO), 36inbLLEHY YacToTy AuxaHHs (20-29
AVXarnbHNUX pyxiB 3a XBUMMHY), 3aranbHy cnabkictb (He
meHLwe Hix 40 6anis 3a BALL), wo Bignosigae cepeaHin
TSPKKOCTI KOPOHaBIPYCHOT XBOpObYM 3a npoTokonom «Ha-
[aHHs MeAUYHOT 4ONOMOru Ans NikyBaHHS KOPOHaBIPYCHOT
xBopobu (COVID-19)». [iarHo3 nigTBepmKyBanu iHCTpy-
MEHTabHUMM (PeHTreHorpadis/komMn'loTepHa Tomorpadist)
Ta nabopatopH1my (skicHe Bu3HayeHHs PHK kopoHasipycy
SARS-CoV-2 meToaom noniMepasHo-NaHLIroBoi peakLiii)
006CTexXeHHsIMU. L|i 06CTeXeHHs! 3aiACHUNN, BUKOPUCTABLLIN

CTaHZapTHI METOANKN, B MICLISIX NPOBEAEHHS AOCTIMKEHHS
BiAMOBiAHO [0 NepebyBaHHs navieHTa.

XBOpi 0CHOBHOI rpyni Ha Tni 6a3oBoi Tepanii oTpumyBa-
N BHYTPILLHEOBEHHO KpanmnuHHO kBepLeTuH/TBI (mpotsarom
nepwmx 4 ai6 —no 0,5 r agivi Ha o6y Ta BNPOLOBX HAcTym-
HWX 6 A4i6 —no 0,5 1 1 pa3 Ha foby), Hagani — BHYTPILLHBO
KBepLETUH/NEKTUH (no 2 Tabnetku (80 mr) Tpudi Ha poby)
npotsrom 10 zi6. MNavieHTam KOHTPOMBHOT rpyNV NpU3Havanu
Tinbku npenapaty 6a3oBoi Tepanii: iHdy3iiHa (ae3iHTokcu-
kaujiHa), aHTbakTepianbHa, Xapo3HKyBarnbHa, aHTUKOa-
rynaHTW. [ins oTpUMaHHS BiporigHUX pesyrsTaTiB navieHTn
000X rpyn He OTpUMYBaIH iHLLI NpenapaTu/aieTMyHi JobaBkw,
L0 MICTATb KBEPLETWH, iAPOKCUXIOPOXiH, XIIOPOXIiH Ta
iHCDY3iMHWIA PO34MH TiAPOKCUETUIKPOXMATHO.

KoxHOro AHs nikyBaHHS Ta Ha NPUKIHLEBOMY Bi3WTi
[OCTIAHUKA OLHIOBaMM AUHAMIKy KOXHOTO 3 CUMMTOMIB
3axBOpIOBaHHS 3a po3pobneHumm kpuTepismu. Tepanito
BBaXanu eheKTMBHOW, SIKLLO BinbyBanach HopManisadis
3a BinbLicTio cumnTomiB 3axBoptoBaHHs (3 i3 4 abo 4 3
5 HasiBHMX CUMMTOMIB 3aneXHO Bif BUXIiQHOI KinbKoCTi).
Hapani pospaxoByBanu MegiaHHWiA Yac nepexody navi-
€HTIB [0 KaTeropii «Tepanis eqeKkTMBHAY, KU BBaXanm
FOroBHVM KpUTEpieM edheKTUBHOCTI Tepanii, OyayBanu kpuai
BVKVMBAHHS, KOTPi MOPIBHIOBANM 3a rpynamu AOCTTIIKEHHS.
OKpeMo 3a KOXHWM i3 CUMMTOMIB 3aXBOPOBaHHS po3pa-
XOBYBany Ta NOPIBHIOBaNM rpynu 3a 4acTko NaLieHTiB, B
AKX JOCSTHYTa NO3NTVMBHA AMHAMIKa MiCIs 3aCTOCYBaHHS
napeHTepansHoi hopmMun KBEPLETUHY (BI3UT 12) Ta Hanpu-
KiHLi gocnimKkeHHst (BiauT 16).

[Mo3UTVBHOO AMHAMIKOK CUMMTOMY BBAXasu:

— BocsirtHeHHs Temnepartypu Tina 37,2 °C abo Hkye
6e3 NpuiiMaHHs! XXapo3HWXyBarbHUX Npenapartis NPOTSroM
OCTaHHbOI 400V nepeq OUiHIOBaHHSM;

— 3HWKHEHHS KaLuso abo nosiBa BOMOroro NpogyKT1B-
HOTO KaLLio 3aMiCTb CYXOro HEMpOLYKTUBHOIO;

— 30inbleHHs Ha 2 yu GinbLue BiACOTKOBMX MyHKTIB
piBHA caTypaluii;

— 3HWXEHHS YaCTOTV AMXaHHS LLOHaNMeHLLe Ha 4 aun-
XanbHi pyxu 3a XBUIUHY ab0o JOCArHEHHs 3HaveHb 16—19
JVXanbHUX pyXiB 3@ XBUIMUHY;

— 3HWKEHHS BigUYTTS 3aranbHoi crnabKocTi, OLiHEHOro
3a BALL, Ha 25 6aniB a6o GinbLue.

TNa6opatopHi mapkepu (C-peaktvsHui Binok (CPB),
theputiH, D-gumep) BU3Ha4anu [o Ta micns nikyBaHHs, a
TaKoX Ha NPOMDKHOMY €Tani Micns 3acToCyBaHHs NapeH-
TepanbHoi opmu kBepLieTuHy. LIl nabopaTopHi nokasHuku
BMU3HaYanm LieHTpaniaoBaHo B yMOBaxX CepTUiKoBaHO!
nabopartopii «[iarHocTu4HNiA LeHTp ToBapncTBo 3 0bme-
XeHOHo BignoBiganbHicTio «MeauyHa nabopatopist «[inay.

CratncTnyHe onpaLtoBaHHs JaHWX nepeabaqano aHa-
i3 OAHOPIAHOCTI rPyN i3 BUKOPMUCTAHHSM METOAIB OMUCOBOI
CTaTUCTVKM, NapaMETPUYHNX | HEMapaMeTPUYHNX METOLIB
3aneXHO Bif HOPMarbHOCTI PO3NOAiNy AaHMX, Ky NEPEBIPSN
3a onomoroto kputepito LLanipo-Binka. OpHopigHicTs rpyn
Ta ePEKTUBHICTb NiKyBaHHS 3a KaTeropianbHUMm 3MiHHUMA
OL{iHtoBarM 3a JONOMOrOH0 KpuTepito X2 MipcoHa. Mpynv XxBopux
nopiBHIOBau 3a eOeKTUBHICTIO NMiKyBaHHS i3 3aCTOCyBaH-
HSIM JTOTPaHrOBOrO KpUTEPIto 3 MobyaoBoto 95 % [oBipUmMX
iHTepBaniB 4151 BiOHOLLEHHs! puaukiB. BigMiHHOCTI BBaxanm
CTaTUCTMYHO 3HaYyLmmu mpu p < 0,05. [ins po3paxyHkiB
BWKOPUCTOBYBaNH MiLieH3iliHe nporpamMHe 3abe3neyeHHs
Microsoft Office Excel 2010 Ta Statistica for Windows 10.
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Tabnuus 2. MNopiBHAHHS rpyn 3a NO4aTKOBUM KNiHIYHAM CTaHOM

Original research

o Hasea rspio

lMigBuLLEHa Temneparypa Tina p > 0,05
Kawwenb p > 0,05
3HKeHWiA piBeHb caTypalLlii p > 0,05
36inbLueHa YyacToTa guxaHHs p > 0,05
3aranbHa cnabkicTb p > 0,05
C-peakTuBHWiA Binok, mMr/n p > 0,05
DepuTiH, Hr/mn p > 0,05
D-gumep, Hr dibpuH-ekB. of./mn p > 0,05

KkpuTepii ¥2 MipcoHa
TOYHMIA kpuTepin Piepa
TOUHWIA kpuTepin Piwepa
TOYHMIA kpuTepin Piepa
TOYHMIA kpuTepin Piepa
KkpuTepiit MaHHa—BiTHi
KkpuTepin MaHHa-BiTHi
KkpuTepin MaHHa—BiTHi

Tabnuus 3. nHamika nabopaTopHWX NOKa3HWKIB CTYNEHS TSXKOCTI KOPOHABIPYCHOT XBOPOOM Y rpynax AoCHimKeHHs

MokasHuKu,

o ninyears a1z Jeianr16 |porinyeawn  Jolamr iz Jemto |
CPB, mr/n 36,6 + 54,8 22,1 + 39,7* 12,9 + 23,1* 46,6 + 61,7 16,3 + 30,3* 16,4 + 37,8*
®epuTiH, Hr/mn 4955 + 448,0 459,2 + 403,0 4359 + 470,0* 651,1 + 583,0 600,4 + 494,0 567,5 + 574,0
D-gumep, Hr iGpuH-exB. of./mn 1004,2 + 1888,0 1016,0 + 1747,0 1147,0 + 2472,0 548,0 + 539,0 962,0 + 1620,0 1163,0 + 2661,0

*1 CTaTUCTUYHO BiPOriAHO NOPIBHAHO 3 NOYATKOBUMM AAHWUMMU.

Pe3yabtati

[ins aHanisy echeKTUBHOCTI Tepanii BUKOPUCTank nokasHuKu
Bcix 200 nauieHTiB. 3a No4aTKOBUM KhiHiko-nabopaTopHUM
CTaHOM (CHMNTOMM 3aXBOPIOBAHHSA Ta nabopaTtopHi no-
Ka3Huku, 3okpema piseHb CPB, deputuHy Ta D-gumepa)
TPYNy Ha MoyaTky NikyBaHHS CTATUCTUYHO 3HAYYLLO He
BigpisHsanucs (mabrn. 2).

['ONOBHUM NOKa3HUKOM eheKTUBHOCTI NiKyBaHHS! B LibO-
My AOCTIIKEHHI BBaXanW MefiaHHWiA Yac, konm Bigdysascs
nepexig nauieHTa fo kareropii «Tepanis eekTBHa» Ha
MiacTaBi KOMMNEKCHOMO OLHIOBAHHSA AVHAMIKX CUMMNTOMIB
3aXBOPIOBAHHS!, BU3HA4EHIX LOCTAHUKaMM (piBeHb caTypa-
Liii, yacToTa AyxaHHs, Temneparypa Tina, Kallenb, 3ararnbHa
cnabkicTb 3a BALL). MocnigosHe 3acTocyBaHHs npenaparis
kBepueTuHy/TBIT i kBepuUeTUHY/NekTUHY Ha Tni 6a30BOi
Tepanii cnpusno nepexogy 90 (91 %) nauieHTiB OCHOBHOI
rpynm o Kateropii «Tepanis edpekTBHay» HanpukiHui KB. Y
KOHTPONbHIi rpyni Tinbkv 88 (87 %) navieHTiB Ha NpuKiHLe-
BOMY Bi3WTi Manu e)eKTUBHICTb 3@ FONOBHUM NOKa3HUKOM.

MegiaHHuIN Yac fOCATHEHHS eDEKTUBHOCTI NiKYBaHHS
Ha TNi BUKOPUCTaHHS Npenaparis KBepLETMHY CTaHoBMB 9
[i6. Lien nokasHuK y KOHTPOMbHIl rpyni XBOPi B CEPEAHLOMY
pocsiranu Ha 11 po6y nikyBaHHsi. OTxe, Yac JOCArHEHHS!
FOfIOBHOTO MOKa3H1Ka ePEKTUBHOCTI NiKyBaHHS B OCHOBHIN
rpyni nauieHTiB Ha 2 10OV MEHLLIMIA, HiX Y KOHTPOIBHIN rpyni,
LU0 € CTATUCTUYHO 3HAYYLLIOK PI3HULIEH.

3a pesynbratamu [oCnigKeHHs nobyayeanu Kpuei
BuxmMBaHoCTi 3 95 % [oBip4MMU iHTEpBanamm Ta p-3Ha-
YEeHHSAM AnS MOPIBHAHHS LWX KPUBMX 3a JOMOMOrOH nor-
paHroBoro kputepio (puc. 7).

3a gonomoroto mogeni NponopuinHmX pusnkis Kokca
BUSIBUNN, WO 95 % [OBipYMiA iHTEpBaN ANs BigHOLLIEHHS
pusukiB ctaHoBuTb Big 0,54 go 0,97, T06TO MeaiaHHMI
4yac [OCArHEHHS eMeKTUBHOCTI NiKyBaHHA B OCHOBHIN
rpyni MEHLLMIA, HIX Yy KOHTPOMbHIN npuHaivHi Ha 1,00 —
0,97 = 0,03 = 3 %.

Mig BNNMBOM NikyBaHHsI B 060X rpynax AOCHimKeHHs
cnocTepiranu nosvTUBHY AMHAMIKY BCiX KRiHIYHWX CUMM-
TOMIB 3aXBOPIOBaHHS. [icnsi 3aCTOCYBaHHSA KBEPLIETUHY/
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MBM95 % naujieHTiB Manu NO3UTUBHY AWHAMIKY 3a TakuM
MOKa3HUKOM, SK Temnepatypa Tina, 79 % — 3a nokasHu-
kom kawrio, no 80 % — 3a piBHEM caTypalii, YacToTo
AVXaHHS Ta 3aranbHot cnabkicTio. B KOHTPOMbHIN rpyni B
KOHKPETHIN 4acoBii TouLi — Bi3UT 12 — Ui NOKa3HMKKM CTa-
HoBMNM 98 % Ans Temnepatypu Tina, 66 % —Ans kawno,
no 67 % — Ans piBHA caTypauii Ta 3aranbHoi cnabkocTi,
77 % — pns vacTotn guxaHHs. OTxe, nicns nikyBaHHS
keepuetnHom/TBIT BigCOTOK NauieHTiB i3 NO3UTUBHO
AVHAMIKOK CUMMTOMIB 3aXBOPIOBaHHS! B OCHOBHIl rpyni 3a
6inbLUICTIO MOKA3HWKIB NEPEBWLLYBAB TaKWUiA Y KOHTPOIbHIN
rpyni. [ns Takux NoKasHWKIB, SIK KaLLenb i piBeHb caTypaii
Lie NepeByLLEHHS CTaHOBUINO 13 %, 3aranbHa crnabkictb —
12 %, yactota anxaHHa —4 %.

HanpwkiHui KB 100 % nauieHTiB OCHOBHOI rpyn Manu
MO3WUTUBHY AWMHAMIKy 3a MOKa3HWKamMu Temnepatypy Tina
Ta KaLurio, B KOHTPOMbHIN rpyni Takoi AuHaMikvu BAanoch
[OCAITN B MEHLLOI KinbkoCTi nauieHTiB —Ha 1 % i 5 %
BiAMoBigHO. 3a piBHEM caTypalii rpynu Manu HanbinbLy
pizHMLto: 96 % B OCHOBHIl rpyni Npotn 88 % Y KOHTPOSb-
Hill. 3a TakMMK MoKasHUKaMK, SIK YacToTa AMXaHHa Ta
3aranbHa cnabkicTb rpynu Maixe He manu po3bikHoCTen
3a BiJCOTKOM NAaLli€HTIB i3 NO3UTMBHOK AWHAMIKO CUMM-
ToMiB —97 % i96 %, no 97 % BianoBigHo.

Ha puc. 2 HaBepeHi YacTkv nauieHTiB i3 NO3UTUBHO
JMHaMIKOK 3@ KOXHWM i3 CUMMTOMIB 3aXBOPHOBAHHS, LLO
OLjiHIoBanu.

Mig yac cTaTMCTMYHOrO onpautoBaHHS NOKa3HUKIB
NaLjEeHTIB i3 NO3UTUBHOK AUHAMIKO KOXHOTO 3 CUMMTOMIB
BWSIBUNW: BIPOTiZHY MKTPYNOBY Pi3HULI0 Manu piBeHb caTy-
pauii Ta KaLLernb. Ha Tni 3acTocyBaHHs npenapary ksepLe-
TuHY/MBI (Bi3nT 12) yacTka navieHTiB i3 kaTeropii «Tepanis
eeKTMBHaY 3a TakvM CUMNTOMOM, SIK piBEHb caTypallii B
OCHOBHilA rpyni Gyna BiporigHo HinbLLIOK, HiX Y KOHTPOMBHIN
(p = 0,048). Ha BiuTti 16 cTaTMCTMYHO 3HaYYLLO GinbLua
yacTka nawjeHTiB, B AKX AOCATHYTO NO3UTUBHY AVHAMIKY 3a
CVMMTOMOM KaLLIMto, —TaKOX B OCHOBHI rpyni (p = 0,029).

[ns ouiHOBaHHA BNNMBY MiKyBaHHA npenapaTtamu
kBepLeTWH/TBI i KBEpLETUH/NEKTUH Ha AuHaMiKy nabo-
paTOpHMX MapKepiB CTYNEHs1 TSXKKOCTI KOPOHaBIPYCHOT
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XBOpo6U BUKOHanu aHania pisHs CPB, deputuHy Ta D-gu-
mepa y KpoBi XBOpuX. PesynbraTi AOCnimKeHHs nokasanm
no3uTMBHY AnHamiky piBHs CPB i depuTuHy Ha BisuTax
12 i 16 y nauieHTiB 060x rpyn (mabn. 3). 3HaveHHs CPb
Ha 000X Ha3BaHWX Bi3NTaX BiPOriAHO MEHLLE NOPIBHAHO 3
NoYaTKOBUMU J@HUMU | B OCHOBHIM, | B KOHTPOMbHIN rpyni.
LLlono deputuHy, TO CTaTMCTUMHO AOCTOBIPHOTO 3HIMKEHHS
1ioro piBHS Ha BisuTax 1216 4OCATHYTO TifbKM Nif BNAXBOM
Tepanii npenaparamu KBepLETUHY.

3rigHo 3 npotokonom KB, kpuTepiem edekTMBHOCTI
BBaXany CTaTUCTUYHO 3HAYYLLYy Pi3HWLIO PIBHS AaHWX
nabopaTopHWX MOKAa3HWKIB B OCHOBHIN Ppymi NOPIBHAHO
3 KOHTpOrbHOK. 3a pesynbratamu, LU0 Ofepxanu, piBHi
CPB, teputuHy i D-gumepa Ha Bisutax 12 i 16 He manm
CTaTUCTUYHO 3HAYyLLOI BIZMIHHOCTI Y rpynax [OCHIMKEHHS.

He3aBaxatoun Ha BigCYTHICTb CTATUCTUYHO 3HAYYLLMX
BiAMIHHOCTEI MiX rpynamu nikyBaHHs, NEBHUIA KNiHIYHWIA
iHTepecC BUKMUKae AuHamika D-gumepa y nnasmi Kposi
XBOpUX. Y BCIX MaLlieHTiB, ki 3anyyeHi B Lie AOCHiMKEHHS,
possueanacs COVID-19-acouiioBaHa koarynonarisi, Lo
niaTBepaXeHa nigsuieHnm pisHem D-gumepa. Tomy na-
LieHTM 060X rpyn OTPUMYBaNM aHTUKOAryNsiHTHY Tepanito.
Ha Tni 3actocyBanHsi kBepueTuHy/TBIM Ha BisuTi 12 ce-
pegHin piseHb D-avMepa B OCHOBHIW rpyni 30inbLLUMBCA HA
27 Hr ¢ibpuH-exB. 0A./MN, @ B KOHTPOMbHIN rpyni — Ha
413 Hr hibpuH-eKB. 0A./MIT; PI3HNLIA MK rpynamMm 3a LM no-
kasHukom —y 15 pasis (mabn. 3). Ha BianTi 16 nigsuLLeHHs
piBHst D-gvmepa Ha TNi 3aCTOCYBaHHS KBEPLIETUHY/MEKTUHY
BinbyBanock y cepeaHboMy Ha 149,6 Hr ibpuH-exB. oa./mn,
a 'y rpyni nopiBHAHHS — Ha 623,0 Hr cibpuH-eks. oa./mr;
Pi3HMLUA MK rpynaMu 3a LM MOKasHUKOM — y 4 pasu.
HaBepfeHi aHi cBigyaTb NPoO HeraTuBHY AWHaMIKy BMICTY
D-pumepa B nauieHTiB KOHTPOIBHOI rpynK, HE3BaXarum
Ha aHTVKOarynsHTHy Teparnito.

Mig yac onpautoBaHHA AaHWX NabopaTopHOro W iH-
CTPYMEHTaNbHOro 00CTEXEHb NALlIEHTIB, Ski nependayeHi B
OLjiHtOBaHHI NepeHOCHOCTi Tepanii, He BUSIBUMNMW HEraTUBHOI
KMiHIYHO 3HaYyLLOT Aii npenapartis B 060X rpynax nikyBaHHS.

06roBopeHHA

3a BinomocTsIMM (haxoBOi NiTepaTypu, KOPOHABIPYCHA XBOPO-
6a acoLitoeTbCS 3 ICTOTHM 3anarnbHUM MPOLLECOM Y NereHe-
Bill TKAHWHI 3 yPaXXEHHAM anbBEOrNOUNTIB | eHAOTeNanbHUX
KITITUH NEreHeBNX CYAUH, LLO KIMiHIYHO NPOSIBNSETLCA Nepe-
[yCIM 3HWXEHHSIM OKeureHaLlii KpoBi 3 PO3BUTKOM AUXanbHOI
HepocTaTHocTi [14]. AyTonciiHi gocnimkeHHs: nokasanm
MOCUMEHHS anonTo3y eHAoTenianbHUX i MOHOHYKIEapHUX
KniTWH nereHesux cyauH. OTxe, BIporigHO MiaTBEpOXe-
He MOKpaLLeHHs caTypalii B MauieHTiB OCHOBHOI rpynu
MOXHa MOSICHUTU HacaMmmnepes eHOoTeniinpOTEKTOPHOM,
mMembBpaHocTabinidyBanbHOO Ta @HTUOKCUAAHTHOK ZisiMu
KBEPLIETVHY, @ TaKoX MO0 3AaTHICTIO A0 NPOTU3anarbHOro,
npoTuHabpsikoBoro edhekTiB. Peynstatu KB yaromkytotses
3 BiJOMOCTAIMM HayKOBOI NiTepaTypu Loao eheKTUBHOCTI
3aCTOCYBaHHS KBEPLIETMHY pa3oM i3 GasncHo Teparieo
npu no3anikapHsHiin nHeBMOHiIi [15,16].

Ha nigcrasi CTaTMCTUYHO MIATBEPAKEHOTO MEHLLOIO
yacy [OCSTHEHHSI FOMOBHOrO MoKasHWKa edhekTUBHOCTI —
megiaHHWiA Yac, konu BiaOyBaBCcs nepexia nauieHTa oo
Kkateropii «Tepanis epekTMBHa» — B OCHOBHIN rpyni XBOPUX
MOXHa BBaXaTMu, LU0 3acToCyBaHHs kBepLieTuHy/MBI1, Haga-
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ni —KBepLETUHY/NeKTVHY Ha Tni 6a30B0i Tepanii y XBopux Ha
MHEBMOHit0, L0 acOLlili0BaHa 3 KOPOHOBIPYCHOK XBOPOGOLO,
Crpusie LWBWALLIOMY MOMINLLIEHHHO ra3000MiHY B NereHsix yHac-
NigOK NOKPALLEHHs CTaHy eHAOTENIOLMTIB NIEreHeBUX CyanH
i LLSTSIXOM 3HVDKEHHS! HABPsIKy 11 3ananeHHs anbBeOonoLyTIB.

BigcyTHiCTb CTaTUCTUYHO NIATBEPIKEHOI PisHMLI MiX
rpynamu focnimkeHHs 3a pisHsmn CPB, deputuny i D-au-
Mepa 3yMOBreHa nepeayciM iCTOTHOK MiKIHAMBIAYaNbHOW
BapiabenbHICTIo Lyx TabopaTopHWX NOKa3HWKIB YHACNI[oK
BNnmBy Baratbox hakTopiB (AemorpadivHi gaHi, CynyTHi
3aXBOPOBaHHS! TOLLO).

OpnwH i3 MexaHi3MiB rinepkoarynsii npu KOpoHaBipyc-
Hii xBopobi — eHpoTenianbHa ancdyHkuis [14]. D-gumep
BBa)XatoTb BAroMUM nNpeaykTopom cmepTi npu COVID-19, —
YMM BULLE 3HAYEHHS LibOro TabopaTopHOro Mapkepa, TUM
BULLMIA PU3NK PO3BUTKY HECPUATNMBIX NoAin [17]. Hessa-
Kar4m Ha 3aCTOCYBAHHS aHTUKOAryNnsHTIB, 3pOCTAHHS KOH-
LeHTpauii D-gumepa y nnasmi KpoBi XBOPKX KOHTPOIbHOI
rpynu Moxe GyTv NoKasHUKOM PO3BMTKY rOCTPOrO AUCEMI-
HOBAHOTO BHYTPILLHLOCYAMHHOIO 3ropTaHHs KPOBi Ta noni-
OpraHHoi HegocTaTHOCTI. HalBiZOMILLMIA hapMaKooriYHui
eeKT KBEPLETUHY — aHTUOKCUOAHTHUIA, LU0 peanisyeTses
3aBOAKM 0COBNMBOCTAM XiMiYHOI By#oOBM MOrO MOMEKynm
[7,8,14]. OTxe, BioCyTHICTb 3pocTaHHs (cTabinisaLis piHs)
D-paumepa y KpoBi nauieHTIB OCHOBHOI rpynn Moxe ByTu
pearni3oBaHa LUMSXOM caMe LbOoro edekTy KBEPLETUHY
Ta Mae BaxMBe KMiHiYHe 3HaYeHHs Ans npodinakTuku
TPOMBOTUYHIX yCKIaaHEHb KOPOHABIPYCHOI XBOPOOW, amke
moxe 3anobirati nporpecyBaHHio COVID-19-acoujnoBaHoi
koarynonarii, Lo noninLlysaTMe NporHo3 Ans nauieHTiB
LLOZO CTPOKIB OfY’KaHHS.

BucHoBKU

1. MocnigosHe 3acTocyBaHHs ksepLeTuHy/ MBI kBepLe-
TUHY/NEKTUHY Ha Tni 6a30B0i Tepanii Npuckopioe Ha 2 Aobn
Ofy>KaHHs! XBOPUX Ha MHEBMOHIt0, acOLLiioBaHy 3 KOpoHa-
BipyCHO0 XBOPOBOHD, MOPIBHSIHO 3 KOHTPOIBHOIO FPYMOHO.

2. 3actocyBaHHs kepLieTuHy/MBI1, Hapgani —keepLe-
TWHY/MEeKTUHY Ha Tni 6a30Boi Tepanii y XBOpyX Ha MHEBMO-
Hito, acoLiiioBaHy 3 KOPOHaBIPYCHO XBOPObOHD, Crpusie
LUBMLIOMY MOMIMLIEHHIO ra300BMiHY, LLO NiATBEPMRKYETHCA
BIpOriZHUM MOKPALLEHHSM piBHS caTypallii.

3. BukopuctanHs kepueTuHy/MBI i kBepueTuHy/
NekTUHy Ha Tni 6a30Boi Tepanii Moxe 3anobirati nporpe-
cyBaHHto COVID-19-acoujinoBaHoi koarynonarii.

MepcnekTvBM noganblumx gocnimkeHb. Jlikapcoki
3aco6u keepueTuH/TBIT i KBepLETUH/MEKTIH OQHUMM 3 Nep-
Ly B YkpaiHi oTpumani nigTBepmpxeHe (3rigHo 3 cy4acHumm
BMMOraMm) MPaBo Ha BUKOPUCTaHHS NPV MHEBMOMHIT, Cripyym-
HeHoi kKopoHaBipycHoto iHdbekuieto COVID-19. Ha nigcTasi
pesynerartis KB, B iHCTPYKLIT Ans MEAUYHOMO 3aCTOCYBaHHS
nikapcbkux 3acobis kBepUeTWH/TIBIT i kKBepLETUH/MEKTUH
BHeCeHi 3MiHW y po3gini «[lokasaHHs» Ta fogaHo HoBe
MOKa3aHHst: y CKNagi KOMMEKCHOrO NiKyBaHHS MHEBMOHii,
L0 BWKIMKaHA KOpoHaBipycHoto iHdekuieto COVID-19,
y popocnux. 3MiHM 3aTBepmKeHo Hakasom MiHictepcTsa
OXOpOHY 300poB’st Ykpainu Bif 29 6epesHsa 2021 p. Ne 587.
HacTynH1M Kpokom 3 ynpoBamKeHHst HOBOTO Migxody miky-
BaHHA npenapatamu keepueTuH/MBI i kBepLeTUH/NEKTUH
MavLieHTiB i3 MTHEBMOHIEL Ha TN KOPOHABIPYCHOI XBOPOOU B
LUMPOKY MELMYHY NPaKTUKy Mae cTatu pobota, crnpsiMosa-
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ha Ha BHECEeHHs npenapartie ksepueTuH/MBIT i kBepLeTuH/
NEKTVUH Y NMPOTOKON i3 HaZaHHS MeauYHOI JonoMory Ans
nikyBaHHs kopoHasipycHoi xsopotu (COVID-19).
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EHpomeTpiosy HanexuTb 0aHe 3 NPOBIAHWX MiCLb Y CTPYKTYpI 3aranbHoi riHekonoriYHoi natonorii. Teopii BUHUKHEHHS Ta nporpecy-
BaHHS1 LIbOro 3aXBOpOBaHHS cynepednuai. OQHUM i3 HanoLLMPEHILLMX € NPUMYLLEHHS, WO eHAOMETPIO3 — XxBopoba Makpodaris,
arne 3anuwaeTbes AnckytabenbHUM NUTaHHS Npo Te, kit came 3 heHoTuniB Makpodaris — M1y M2 — nposigHuii.

MeTa poboTtu — BW3HaunTV TMN nonsipusalii Makpodaria (M1/M2) Ta KinbkiCHy akTUBHICTb iXHiX MapkepHux eHaumiB (INos/Arg1)
B EHOOMETPIi Ta NepUTOHeanbHil piguHi NPy eHJOMETPIOIAHIN XBOPOGi.

Marepianu Ta metogu. Y pocnimkerHs 3anyuunm 80 xiHok penpogykTusHoro Biky (30,95 + 6,49). OcHosHa rpyna (OF) — 50
XIHOK 3 eHpoMeTpioiaHO xBopoboto; koHTporbHa (KIM) — 30 navjeHTok 6e3 03Hak eHOOMETPIOiAHOT XBOPOGM. Y KiHOK 3 OCHOBHOT
(n = 24) Ta KOHTPONBHOI (N = 27) rpyn [0 onepaTUBHOrO MikyBaHHA Bpanu 3paski eHAOMETPIs 3a JONOMOrOK BHYTPILUHBO-
maTKoBoro ainens katetepa B nepLuy dady MeHCTpyanbHoro Lukny. Mig yac nanapockoniyHoro YM fanapoToMivHOro A0CTyny
Opanu neputoHeansHy pignHy (8 OF —n = 24,y KI' —n = 28). Tun nonsipusauii makpodaris (M1 abo M2) BctaHoBntoBanu
LLNSIXOM BU3HAYEHHS! CMIBBILHOLLEHHS aKTUBHOCTI MapkepHux eHaumiB (Arg1, INOS) y KOKHOI naLieHTK cnekTpoOTOMETPUYHIM
METOAOM B EHOMETPIi Ta NepUTOHeanbHil piguHi. Monspuaauito 3a M1 deHotvnom susHadanm npu iNos > Arg1, 3a M2 ceHo-
tmnom —npnArg1 > iNos.

Pesyniratu. BrusiBunu, Lo B XiHOK 3 EHAOMETPIOIAHOK XBOPODOI0 YacTilLe BUSBMAKOTL CMaikoBWiA NPOLIEC OpraHiB Manoro Tasa —
84,0 % npotn 46,7 % BipnosigHo, a 0ocobnneo 3 i 4 cTyneHi TspkkocTi (p < 0,05). OujHIot04M TUN Makpodaris y nepuTOHearbHil
piavHi, BCTaHOBWNK: BiporigHo BinbLue xiHok 3 O manu nonsipusaviio Makpodaria 3a M2 ceHotunom nopisHsiHo 3 KI™ (58,3 %
npotn 28,6 %, p = 0,03). Came nonsipusauis makpodarie 3a M2 deHOTUNOM BNAMBAE Ha TSHXKICTb EHOOMETPIOIAHOI XBOPODY, a
0co6nmBo Ha 4 cTyniHb. CepenHe 3HaueHHs piBHs akTuBHOCTI INOS y xiHok OT i B nepUToHeanbHiit piguHi, it eRAoMETpii BiporigHO
BigpisHAtoTLCA Bif nokasHukis KI (8 1,73 i 1,77 pasa BignosigHo).

BucHoBku. EHgomeTpio3 —xBopoba, po3BUTOK i MporpecyBaHHs sikoi BiabyBaeTbCs BHACiAOK BNnvBY M2 deHoTny makpodaris.
BpaxoBy04u 36iMnbLUEeHHS CepeaHbOro 3Ha4eHHs piBHs akTMBHOCTI INOS y nepuToHeanbHiit piguHi Ta eHBOMETPIi, MOXHa 3pobuTH
BUCHOBOK Npo BnnmB iINOS Ha natoreHes eHaoMeTpioigHOI XBOpoOU.

The role of the macrophage polarization type in the pathogenesis of endometrioid disease

Yu. A. Orlova, A. M. Hromova, 0. Ye. Akimov, 0. M. Ketova

Endometriosis today occupies one of the leading places in the structure of general gynecological pathology. Theories of the onset
and progression of this disease are controversial. One of the most widespread theories is the assumption that endometriosis is
a disease of macrophages. The question of which the macrophage phenotype, M1 or M2, is the leading one, however, remains
controversial.

The aim. To determine the type of macrophage polarization (M1/M2) and the quantitative activity of their marker enzymes (iNos/
Arg1) in the endometrium and peritoneal fluid in endometrioid disease.

Materials and methods. The total number of reproductive age (30.95 + 6.49) women enrolled in the study was 80. The main
group consisted of 50 women with endometrioid disease. The control group included 30 women without signs of endometrioid
disease. Women from the main group (n = 24) and the control group (n = 27) underwent endometrial sampling using an intra-
uterine Pipelle catheter in the first phase of the menstrual cycle before a surgery. During laparoscopic or laparotomy approaches,
peritoneal fluid was taken (in the main group n = 24, in the control group n = 28). The type of macrophage polarization (M1
or M2) was determined based on the ratio of marker enzymes (Arg1, iNos) activity in each patient using a spectrophotometric
method in the endometrium and peritoneal fluid. The polarization to the M1 phenotype was determined at iNos > Arg1, and at
Arg1 > iNos - the polarization to the M2 phenotype.

Results. As a result of the study, it was revealed that in women with endometrioid disease, pelvic adhesions were much more
common, 84.0 % versus 46.7 % in women without it, and especially 3 and 4 degree of severity (P < 0.05). When assessing
the type of macrophages in the peritoneal fluid, a significantly greater number of the main group women had the M2 phenotype of
macrophage polarization compared to the control group (58.3 % versus 28.6 %, P = 0.03). It was the macrophage polarization
to the M2 phenotype that influenced the severity of endometrioid disease, especially the 4 degree of severity. The mean values of
the INOS activity in the main group women, both in the peritoneal fluid and in the endometrium, significantly differed from those
in the control group patients (by 1.73 and 1.77 times, respectively).

Conclusions. Thus, we can conclude that endometriosis is a disease, the development and progression of which is induced by
the M2 phenotype of macrophages. Considering the increase in the mean levels of INOS activity both in the peritoneal fluid and
in the endometrium, it can be concluded that iNOS influences the pathogenesis of endometrioid disease.
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PoAb TMNaA noAAapu3auuu makpodaros B natoreHese 3HAOMeTpMOMAHOﬁ 6one3Hu

10. A. OpnoBa, A. M. Ipomosa, O. E. Akumos, E. H. KetoBa

OHAOMETPMO3Y NPUHALIEXMUT OBHO W3 BEAYLLMX MECT B CTPYKTYPE 0OLLEN MMHEKONOMYECKO NaTomnory. Teopum BO3HUKHOBEHNS
1 NporpeccupoBaHms 3Toro 3abonesaHus NpoTUBOpPeYMBLl. OfHUM 13 CaMblX PAcNpPOCTPaAHEHHBIX ABMSIETCA NPEANONOXEHUE, YTO
3HOOMETPNO3 — GoresHb MakpodharoB, HO OCTaEeTCs AUCKYTaOENbHBEIM BOMPOC O TOM, KaKOM MMEHHO M3 (heHOTMMOB Makpoda-
roB — M1 vnn M2 — Begywmit.

Lienb paboTbl —onpeaenuts TMN nonsipuaaLmm makpodgaros (M1/M2) n KOnMYeCTBEHHYO aKTUBHOCTb MX MapKepHbIX (hepMeHTOB
(iNos/Arg1) B 9HOOMETPUM 1 NEPUTOHEANBHON XMAKOCTU NPU SHAOMETPUOUAHON BONE3HN.

Marepuansi u MeToabl. B uccnenosanme Bknoumnnm 80 xeHLmH penpoayktueHoro Bo3pacta (30,95 + 6,49). OcHoBHasi rpynna
(OT) cocTosina n3 50 xeHLwmH ¢ aHaZoMeTpronaHoN GonesHbto, koHTponbHas (KIM) — 30 naumeHTok 63 Npu3HaKoB 3HAOMETPH-
0MHON BOME3HN. Y KEHLLMH U3 OCHOBHOM (N = 24) M KOHTPONLHOW (N = 27) rpynn [0 OnepaTMBHOIO neveHuns Bpanm obpasup!
SHAOMETPUSI C MOMOLLbHO BHYTPMUMaTouHoro [Naiinenb kateTepa B nepsyto thasy MeHCTpyanbHoro uukra. Bo Bpemst nanapockonu-
YEeCKOro N NanapoToMUYECKoro 40CTyNoB Gpanu neputoHeanbHyto xuakoctb (B O —n = 24, K —n = 28). Tun nonspusauum
makpodparos (M1 unu M2) onpeaensinm no COOTHOLLEHWIO aKTUBHOCTY MapKkepHbIX pepmeHToB (Arg1, INOS) y Kaxaomn naumeHTKu
CNEKTPOCOTOMETPUYECKM METOLIOM B SHAOMETPUM 1 NEPUTOHEaNbHOM xmakocTy. Monsipusaumio no M1 cdeHoTuny onpeaensinv
npu iNos > Arg1, no M2 ceHotuny —npu Arg1 > iNos.

Pesynkrathl. YCTAHOBNEHO, YTO Y XEHLUMH C 3HOOMETPUONAHOM 60NE3HbI0 3HAUMTENBHO Yallle AMarHOCTUPYHOT CNaeYHbIi Npo-
Liecc opraHoB mManoro Tasa — 84,0 % npotue 46,7 % cOOTBETCTBEHHO, @ 0coBeHHO 3 1 4 cTenenm TsxecTn (p < 0,05). Mpu
OLIEHKE TWMa Makpoaros B NEPUTOHEANBHO XMAKOCTY OTMEYEHO, YTO JOCTOBEPHO BoMbLLUEe KOMMYECTBO KEHLLWH 13 O nmenu
nonsipusaumio Makpodaros no M2 ceHotuny no cpasHeHuto ¢ KI (58,3 % npotue 28,6 %, p = 0,03). imeHHo nonspusaums
makpodparoB no M2 cheHoTUny BNWSIET Ha TSHKECTb SHAOMETPUOMAHOM BonesHn, ocobeHHo Ha 4 cTeneHb. CpeaHee 3HaueHVe
ypoBHs1 akTBHOCTI INOS y skeHLumH OF 1 B nepuTOHearnbHON KUAKOCTH, U B SHAOMETPUM AOCTOBEPHO oTnnyatotes ot KI™ (8 1,73
1 1,77 pasa COOTBETCTBEHHO).

BbiBoAbI. OHOOMETPIO3 — Bone3Hb, pasBuTIE M MPOrPECCHPOBaHIE KOTOPOIA OCYyLLECTBRSIETCS 3a cHET M2 cheHoTHNa Makpodha-
roB. YunTbIBas YBENMYEHNE CPEAHETO 3HaYeHUs ypOoBHs akTuBHOCTU INOS B nepuTOHeanbHOM XUAKOCTY 1 SHAOMETPUM, MOXHO

caenatb BbiBog 0 BnmsHUM iINOS Ha natoreHes aHOOMETprUonaHON BonesHu.

EHOOMETPIO3y HanexuTb OfHe 3 NPOBIAHMX MiCLb Y CTPYK-
Typi 3aranbHoi riHekonoriyHoi natonorii. Ocobnneoi yBaru
noTpebyHoTb XKiHKW PENPOAYKTUBHOTO BiKY 3 EHLOMETPIOIA-
Hoto xBopoboto [1].

Bigomo, Lo eHgoMeTpio3 — 3aXBOPHOBAHHS, OCHOBHA
KOHLIENList IKOTO MOMsrae B XWUTTE3AATHOCTI TKaHUHW, NOgi6-
HOI 40 eHaoMETpis. He3Baxkatoun Ha Te, Lo Taka TKaHWHa
mae 3AeBinbLLIoro aTunoBy nokanisaLlito, 3a CTPYKTYPHUMM
Ta (OYHKLIOHANBHYMK XapaKTEPUCTUKaMU BOHA CXOXa Ha
eHgomeTpianbHy [1].

EHpomertpioigHi retepotonii MaioTb 3gaTHICTb 40 Nepe-
MILLIEHHS B pi3Hi nokanisauii B opraHiami nioguHn. BHacnigok
LIbOr0 3aXBOPIOBAHHS BUHVKAE YPaKEHHS He TiNbKU OpraHiB
reHepaT1BHOTO TPAKTY, ane N iHLLIMX CUCTEM MaKpOOpraHis-
my. OTxe, CnocTepiratoTb He Tinbky MiCLIEBY, ane n cucTem-
Hy peakLjto opraHiamy. ToMy L0 HO305Orit0 BU3HAYatoTb K
eHpometpioigHy xBopoby (EX) [2]. HuHi nornmbnioeTbes
BUBYEHHS naToreHe3y EX, oCkinbku Teopii BUHUKHEHHS Ta
nporpecyBaHHs LibOro 3aXBOPHOBAHHS € CynepeqrnimByMm Ta
HEeO0CTaTHLO MaTOreHETUYHO 0brpyHTOBaHUMM [3].

3a iMnnaHTaLinHo TEOPIEt0, 3 PETPOrPaAHUM NOTOKOM
KPOBI KMiTUHW €HOOMETPISl MOYNHAKTL AaBTOHOMHY JKUTTE-
[ianbHICTb. MoTpannsaHHS KNiTMH eHAOMETPIS B YepeBHY
MOPOXHUHY CYMPOBOKYETHCSA aCeNTUYHOK 3anasnbHOK
peakuj€eto 3 xeMoTaKCcom Makpodaris [4].

OnHUM i3 HANMOLLUMPEHILLMX € NPUNYLLEHHS, Lo po3-
BWTOK EHOOMETPIOIAHNX reTepoTONii CNPUYUHSE IMYHHa
BiONOBIab yHacnigok eekty came M2 deHoTUny mMakpo-
¢harig, O MatoTb NPOOHKOTEHHI BNACTUBOCTI, 3a iHLLMMK
faHumn — M1 [5]. Lle 3anexuTb Big iMyHHOI BignoBigi
wnsxom T-xennepis 1 Tuny (Tx1) abo T-xennepis Tuny (Tx2)
[6]. Y GinbLuocTi gocnimkeHb NokasaHa iMyHHa BiANOBIAb
npy eHOOMETPIo3i came 3a TUNom Tx2 [7], Xo4a € BigoMocTi,
LLO 3anexHo Bif cTafil ypaXeHHsl, Sik-0T npu rnmbokomy
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iH(INBLTPATUBHOMY €HAOMETPIO3i, IMyHHa BIAMOBIAb BiA-
OyBaeTbest 3a Tx1 TMnom [8]. YTiM Hemae 1oka30Boi 6a3n
LLIOA0 TOTO, SIKMI Came Tvn Makpodaris NPeBaritoe B PisHUX
cybcTpartax XiHok 3 eHgomeTpiosom [5].

MapkepHuM eH3MmoM Tunie Makpodparis npu M1 e
iHoyumnbinsHa NO-cuHTasa (iNos), a npu M2 — apriHasa 1
(Arg1) [9].

Bigomo, wo 6inbLua akTveHicTb iINOs npoaykye GinbLuy
KinbkicTb okeuay a3oty (NO), Skuil € BaxnmBiM hakTopom
XIHOYOI PENPOAYKTUBHOCT, OBYNSILLii, MEHCTPYarbHOI (hyHK-
Lii, iMnnaxTauii, BaritHocTi Ta nonoris. Bucokuin piseHb NO
MOXe HeraTMBHO BNnMBaTh Ha OEPTUNbHICTb. 3binbLLeHa
npoaykuis NO y pasi B3aemogii 3 cynepoKCUAHUM aHioH-pa-
AVKanom MoXe NPU3BOAMTM 10 YyTBOPEHHS NEPOKCUHITPUTY
(ONOO), Lo CNpuYKHSE PO3BUTOK OKCMAATUBHO-HITPO3a-
TMBHOTO YLLUKOMKEHHS Pi3HUX opraHis i TkaHuH [10].

BuaHaueHHs eTionorivyHMX i naToreHeTUYHNX acrekTiB, a
came npesasntoBaHHs M1 4n M2 cbeHoTvny makpodaris, a
TaKOX KinbKICHOT aKTUBHOCTI IXHIX MApPKEPHWX EH3UMIB Npu
€HAoMeTpioiaHi XBOPOOi € NPIOPUTETHAM MUTAHHAM ANst
PO3LUMPEHHS 4iarHOCTUYHUX MOXIIMBOCTE Ljiei NaTonorii.

MeTa po6oTtu

BuaHauntn Tvin nonsipusadii makpodaris (M1/M2) Ta kinb-
KICHy aKTUBHICTb iXHIX MapkepHux eHaumiB (iNos/Arg1) B
€HAOMETPIi Ta NepUTOHeasbHiIN PigWHI NPy eHLOMETPIOIAHIN
XBOPOOi.

Marepianu i MeToAU AOCAIAKEHHA

B ocHoBHy rpyny (OI) BKMKOYMNN XIHOK i3 reHiTanbHUM
eHnometpio3om (n = 50). [liarHo3 i cTyniHb TSHKKOCTI EHO-
METpIio3y BCTaHOBIMOBaNy 3rigHo 3 Hakasom MO3 YkpaiHu
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60one3Hb,
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ne 319 Big 6 KkBiTHA 2016 p. «YHicbikoBaHUIA KNiHIYHWI
MPOTOKON NEPBUHHOI, BTOPUHHOI (CnewjianisoBaHoi) Ta
TPETWHHOI (BMCOKOCTeLiani3oBaHoi) MeaNYHOI LonomMoru
«TaKT1Ka BEAEHHS MALEHTOK 3 reHiTanbH1M eHOoMETpIo-
3om» [11]. Y koHTponbHy rpyny (KI') ysiiwwnu 30 xiHok 6e3
€HOOMETPIOIAHNX reTepoTonii.

YCi XiHKW OTpUManu XipypriyHe nikyBaHHs 3 NpuBoay
[06posiKiCHOI riHeKonorivHoOI NaToNOrii AEYHIKIB | MaTKOBUX
Tpyb Ta/abo Henninas Ha 6asax riHEKONOriYHKX BiAAINEHb
nikyBanbHWx 3aknagis micta MNMontaeu: KIM «llonTtaBcbkuil
MICbKIi KMiHiYHWIA nornorosuin GyanHok» MonTtaBcbKoi Mi-
cbkoi pagu, KM «5 micbka kniHivHa nikapHs MMP», KM «Mon-
TaBCbKa LieHTparbHa paioHHa kiiHiyHa nikapHsay MNMVP.

XiHKkn, SKux 3anyuumu y rpynu OcRigeHHs, 6ynu
penpoayKTUBHONO BiKy: CEpEeaHE 3HaYEHHS Y rpyni naLieHToK
3 eHOMETPIOiAHOK XBOpo6ot cTaHosumo 31,04 + 6,30
POKY, Y KOHTposbHin rpyni — 30,8 £ 6,8 poky, pisHULS
HesiporigHa (p > 0,05).

KpwnTepii 3anyyeHHs B JOCHIMKEHHS — PEMPOAYKTMB-
HWiA BiK, JOOPOSIKICHI THEKOMOMiYHI YTBOPEHHS SEYHUKIB i
MaTKoBUX TPy, NepBUHHE Ta BTOPUHHE HEeNMiaas Hes'Aco-
BaHOIO r'eHesy, eHOOMETPIOIAHI reTepoTonii pisHoi Tokaniaa-
Ui, nigTBEpMKEHI KMIHIYHUMM NPOsIBAMU, YbTPA3BYKOBUM
METOLOM JOCTZKEHHS Ta JIanapOCKOMNi4HO BidyarisaLieto.

KpuTepii BUKIIOYEHHS 3 JOCIMKEHHS — BiACYTHICTb
matkm abo aHomanii ii po3BMTKY, No3amaTkoBa BariTHICTb,
3r105IKiCHi HOBOYTBOPEHHS OpraHiB reHepaTMBHOTO TPAKTY.

Micnsa nignucaHHs iHopMoBaHOI 3roan Ha yyacTb y
[OCTIDKEHHI B XIHOK OCHOBHOI (N = 24) i KOHTPOMbHOI
(n = 27) rpyn oo onepaTuBHOrO NikyBaHHs Gpanu 3pasku
€HOOMETPIS 32 A0MOMOrOI0 BHYTPILUHLOMATKOBOTO [lait-
nenb kateTepa B nepiuy ¢ady MeHCTpyanbHOro LMKITy
nicns MonepeaHLOr0 BU3HAYEHHS YACTOTU NiXBW Ta Lep-
BikanbHOro kaHany (bakTepiockoniyHe Ta bakTepionoriyHe
JOCTIDKEHHST), @ TAaKOX SIKLIO He Oyno 03HaKk 3ananeHHs.
Mg Yac nanapocKomiYHOro YM NanapoTOMiYHOrO AOCTYMy
6panu nepuToHeanbHy piayHy 3a LOMOMOTOH CTEPUITBHOTO
kateTepa Ta wnpwuua (5-15 mn).

Tun nonsapwu3avii makpodarie (M1 abo M2) BusHava-
N 3a CniBBIAHOLWEHHAM aKTUBHOCTI MapKepHUX eH3nMiB
(Arg1, INOS) y KOXHOI NaLieHTK CNEeKTPOHOTOMETPUYHUM
METOZIOM B €HOOMETPIi Ta NepuToHeanbHii piauHi (cnek-
Tpodpotometp Ulab 101, Germaine Laboratories, Inc.) Ha
6asi kachenpy natodpisionorii MonTaBcbKOro AepaBHOMO
meanyHoro yHisepeutety. [Nonspusadiio 3a M1 deHoTvnom
Bu3Havanm npu iNos > Arg1, 3a M2 dpeHoTnom — npu
Arg1 > iNos.

AkTuBHICTb INOS BU3HaYanu 3a pisHULIEIO MiX 3ararnb-
Hoto akTuBHiCTI0 NO-CUHTa3 Ta akTUBHICTHO KOHCTUTYTUBHUX
i300hopM. AKTUBHICTb KOHCTUTYTUBHYX i30popM NO-CuHTa-
31 BCTAHOBIHOBANY 3a Pi3HULIEIO KOHLIEHTPALLii HITPUTIB A0
Ta nicnst iHky6aLii romoreHaTy TKaHWH B iHKybaLiiiHoMy ce-
penoByLLi Ha OCHOBI TpUC-OydepHoro posunHy (pH = 7,4),
Lo mictuTb 0,3 M 320 mM po3umHy L-apriHiHy, 0,1 mn 1 mM
posunHy HALIOH, 1a 0,1 Mn 1 % pos4nHy amiHoryaHiguHy
rigpoxnopuay [12]. KoHueHTpauito HiTpuTiB BU3Ha4anm
LUNSIXOM BUSIBNIEHHS Aia30CronyK, LLO YTBOPUMCA B peaKLii
3 Cynb(haHinoBot KUCMOTOHO, a NOTIM MPOBOAWIMW peakLito
3 a-HadTunamiHom (peaktus Ipicca—Inocsas). B pesynb-
TarTi Liel peakuii yTBOPIOKTLCS MOXiAHI YEPBOHOIO KOMbOPY
(a306apBHUKK). IHTEHCMBHICTL 3a6apBREHHs NponopLiiHa
KOHUeHTpaLii HiTpuTis [13].

Mertog Bu3HaueHHs apriHaan 1 6a3yeTbcs Ha BUSHaYeH-
Hi pi3HULi KOHLEeHTpaLii L-opHiTUHY Jo Ta nicns iHky6aLlii B
thocchatHomy GydhepHOMY pO3UMHI, L0 MICTUTL L-apriHiH.
KoHueHTpauito L-OpHiTUHY Br3HaYatoTb 3a KONbOPOBUM
NPOAYKTOM, L0 YTBOPKETLCA B peakLii 3 peakTusom
Chinard y mogudikauii Xpamosa [14].

CTaTuCTNYHO pe3ynbTaTi OnpaLtoBarny 3a JoNOMOrow
nporpamu MedStat (cepiitnit Ne MS00019) Ta Statistica
10. BukopuctoByBanu mMeToam ONMCOBOI CTATUCTUKM.
KinbkicHi nokasHuku HaBeaeHi sik cepeaHi 3HaueHHs (M) Ta
iXHE CTaHZapTHe BigxuneHHs (SD), sKiCHi NOKasHUKN — siK
4acToTU Ta BiACOTKU. AN BUSHAYEHHS! Pi3HULLi 3@ MOKa3HM-
Kamu BUKOPUCTOBYBAI napaMeTpuyHi Ta HenapameTpuYHi
metoau: t-kputepiit CTbtopeHTa abo U-kputepiit MaHHa—
BiTHi, TouHWi kpuTepint dilepa, kputepilt X2 Mipcona. Mpu
p < 0,05 BigMiHHOCTI BBaXanu CTaTuCTU4HO 3HaYYLLUMU.

Pe3yabTati

XKiHKam OCHOBHOI Ta KOHTPOMBHOI FPYN BUKOHANM OnepaTus-
He BTPpyYaHHs 3 NpuBoAy A0OPOSKICHOI riHekonoriyHoi na-
Tonorii. B nnaHoBoMy nopsiaKy nanapockonivyHe BTpyYaHHs!
BuKoHarm 41 (82 %) xiHui O, 30 (100 %) nauieHTkam KT
JlanapoTomito 3 HKHBOCEPEAVHHIM JOCTYMOM BUKOHANM 9
(18 %) xBopum OF, y KI" BXOKEHHS Y YepEeBHY MOPOXHUHY
NanapoTOMiYHUM JOCTYMOM He BUKOHYBaI.

Iip Yac xipypriYHoro BTpyYaHHs BU3Ha4anm HasiBHICTb
CMarkoBOro NPoLeCy OpraHie Marnoro Tasa, EHIOMeTpioia-
HWX reTepoTONiA, CTYMiHb TSHKKOCTI CMakoBOro MpOLECY,
ypaXeHHs1 MaTkoBWX Tpy6 Ta/abo seuHwKiB.

OujHIOBaHHS CMalkoBOro NpoLecy BUKOHanM 3a [o-
nomoroto 6anbHoI knacudikauii agHekcanbHUX crnanok
AmepukaHcbkoro ToBapucTaa eptunsHocTi (ASRM). 3a
Lieto knacudikaLieto oLiHoBany Taki KpUTEpii: WinbHICTb
CaoK (HiXXHi YK LLINBHI), 3aMy4eHHs CTPYKTYP (Se4HUKN Ta/
abo maTkoBi TPy6M), NOLIMPEHICTb Ha CTPYKTypax (Mokpu-
BatoTb <1/3, <1/3-2/3, >2/3), HasiBHICTb NOBHOI 0bniTepaLii
nosamarkoBoro npoctopy [11]. Mg Yac ob6uncneHHs banis
PO3PI3HANM Taki CTYNEHi ypaxeHHs CnaikoB1M MPOLLECOM:
1 (MiHimanbHuin) — 0-5 6anis, 2 (cepepHin) —6-10, 3 (no-
MipHuin) — 11-20 6anis, 4 (Baxkuin) — noHag 21 6an [15].

B Or" He byno cnaiikoBoro npouecy Tinbkuy 8 (16,0 %)
XIHOK, Lo BiporigHO MeHwwe, Hix y K — 16 (53,3 %,
p < 0,001). YpaxeHHs cnaikamu NepLIoro CTyneHs AiarHo-
ctyBanm B 12 (24,0 %) xiHok OF Ta 8 (26,7 %) naujieHTok
KT pisHuus HesiporigHa (p = 0,79). dpyruit cTyniHb cnamn-
KOBOrO NPOLIECY OpraHiB Masnoro Tasa BCTAHOBMEHWIA y 12
(24 %) xiHok 3 eHgomeTpioigHoto xBopoboto, y KI' —y 6
(20 %) naujeHTok, 6e3 BiporigHoi pisHui (p = 0,67). Tperin
CTyNiHb YPaXeHHs CMaikoBO XBOPOOOK AiarHOCTyBanm
Tinbku B 10 (20 %) xiHok O, Lo AOCTOBIPHO BinbLue, Hix
y K[ (p < 0,05). HannowwwmpeHiwe cnaikoBe ypaxeHHs
(yeTBEpTWIA CTYNiHL XBOpO6M) 3acbikcyBarm y 8 (16 %)
XiHOK 3 eHpomeTpio3om, a B KI™ Takux Bunaakis He Byno
(p < 0,05) (puc. 1).

OTxe, cnaiikoBy xBopoby opraHis Maroro Tasa fjiarHo-
CcTyBanu BiporigHo yacTiwe B OF, Hix y xiHok KI, ocobnuso
TPeTiN i YeTBEPTUI CTYNEHi ypaxeHHs (p < 0,05).

[ani B OI ouiHtoBanm cTyniHb TspkkocTi EX 3a knacudpi-
KaLieto AMepUKaHCLKOro ToBapuCTBa PepTUBHOCTI, SIKa,
kpiM 6anbHOro OLiHIOBaHHS CMalkoBOroO NpoLiecy, nepea-
6ayae BU3HAYEHHS IMNBUHM YpaXKEHHS EHOOMETPIOIAHO
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TKaHWHOIO OpraHiB YepPEBHOI MOPOXHUHU, & TaKOX CTYMiHb
ii moLmpeHocTi. 3a po3MipoM ypaxeHHs pOo3piHSIOTh reTe- 60 %
potonii: <1 ¢M, 1-3 cM, >3 cM; 3a nokanisawiero: ypaxeHHs
o4epeBuH (noBepxHeBe abo rmmnboke), ypakeHHs se4Hika
nisoro/npaBsoro 4n 0box (noBepxHeBe abo rmuboke).

53,3 %

50 % B OcHoBHa rpyna

@ KonTponbHa rpyna
40 %

Mopin xiHok O 3a CTYNEeHsMI TSHKKOCT eHOOMETpIO- 30% 2% 287% a9 wos 00
iiHoi xBOpoOU: nepLumi cTyniHb 38 ASRM — 2 (4 %) naui- 20% 16% o ° 6%
€HTKM, OPYrUi CTYNiHb TSHKKOCTI EHAOMETPIO3y He BUSIBUNMK, 0%

TpeTin cTyniHb —y 33 (66 %) oci6, yetBeptin —y 15(30 %) 0o 00% . 00%
XBOPVIX- T06T0 Hal;l"IaCTiLlJe .EliaFHOCTyBaJ'IVI ypaM(eHHFI €HOo- BincyTHicTe CnaitkoBui Cnaitkosui CnaiikoBwit CnaiikoBuii
METPIOiAHOK XBOPODOOIO TPETLOMO CTYNEHS TSHKKOCTI. cranok npouec npouiec npouec npouec

1 cTynens 2 cTynews 3 cTynexsa 4 cTyneHs

Cnig 3a3HaumTy, Binblua 4acToTa BUSIBIEHHS BUCOKOTO
cTyneHs EX 3ymoBneHa TuM, WO XipypriyHe BTPyYaHHs
npu3HaYaroTh y pasi Tpueasnoro nepebiry xBopobu Ta KOH-
CepBaTMBHOMO NiKyBaHHS!, KOMW € BUpaxeHuit 60mboBNI
CMHAPOM. XO4a HUHI BBaXat0Tb, LLIO CMIPUSTIIMBILLI MPOrHO3M
Ans 36epexeHHs onikynsapHOro anapaTy Mae onepatusHe

Puc. 1. CTpykTypa rpyn AoCrifpkeHHs 3a CTyNeHeM TSHXKOCTi CNaikoBOro NpoLecy opraHis Manoro

Tasa.

*:p £ 0,05 npy NOPIBHSHHI NOKa3HWKIB rpyn AOCMIIXEHHS.

. . . 100 % 90 %
NikyBaHHS Ha paHHiX CTagisix 3axBoptoBaHHS [16].
iz Yac NnanapockomiYHOro (Hepes Tpoakap) Y nanapo- 80% 5710
TOMiYHOrO (4Yepes po3pi3) AOCTYNIB i3 N03amMaTKoBOro NpPo- 60% 42,9 %"
cTopy Habvpanu neputoHeansHy piguHy: B O —n = 24 40%
(100 %), B KI' —n = 28 (100 %). KinbkicHo BM3Ha4anm 20% 10 % 0 0% 0 0
aktueHicTb iINOS Ta Arg1. Bpaxoytouu, Lo, 38 [aHUMK 0y NN -7 . °
1 cTyniHb 2 CTyniHb 3 CTyniHb 4 cTyniHb

(haxoBoi nitepatypy [5], BOHN € MApKEPHUMU EH3UMaMW
makpodparis Tuny M1 i M2 BignoBsigHo, pi3HUUS KinbKiCHOT
aKTMBHOCTI TOrO Y¥ iHLIOTO eH3WMy B LOCRigXyBaHOMY
marepiani Bkasye Ha NpeBaroBaHHS NEPLIOro Y1 Apyroro
theHoTHNy Makpodaris.

Monspu3auia 3a M2 deHoTMNOM (pereHepauiiHuin,
MyXIIMHOYTBOPOBANbHWIA TWUM) B NEPUTOHEANbHIN PiauHi
BusBneHa B 14 (58,3 %)iHok 3 eHgomeTpiozom, aB KM —y

| M1 (nigrpyna) @ M2 (nigrpyna)

Puc. 2. BigcoTkose cnigigHoLLeHHs TuniB Makpodaris y M1/M2 nigrpynax 3anexHo Big cTyneHs

TSOKKOCTi eHAOMETPIO3Y.

*: p< 0,05 npu NOPIBHAHHI NOKA3HMKIB rpyn AOCAIMKEHHS.

8 (28,6 %) nauieHToK, pisHuus BiporigHa (p = 0,03). Big- gz 0,826 -
nosigHo, nonspu3adis 3a M1 dernotunom B O BU3HaueHa 0’7
y 10 (41,7 %) xiHok, y KI' —y 20 (71,4 %). 0'6 0,614
Mpu EX makpodarut 2 heHOTUNY CPUYMHSIOTH NOLLIK- 0’5 0477 0443
peHHs Ta nponicepalliio eHAOMETPIOIAHUX reTepoTONii. 0’ . .
BoHM 3yMOBNIOIOTH YpaKEHHS O4EPEBUHU LUNISIXOM PEMO- 0:3
[entoBaHHs eKCTPaLENtoNapHOro MaTpuKCy Ta BHACMILOK 02
npoLieciB HeoBackynspuaaLlii, Npr3BoasYmM 4O PO3BUTKY Ta 04
nporpecyBaHHsi xgopobu [17]. 0
Omxe, npeBantoBaHHs Makpodaris M2 B neputoHeans- iNOS Arg1

Hilt piguHi XiHOK 3 eHaoMeTpioiAHOW XBOPODOID CBIAYNTD
Mpo porb came LbOoro TUNy Makpodarie y natoreHesi Ho-
3or1orii Ta BNAMBAE Ha ii BUHUKHEHHS.

Ouinnnu BignoBigHICTb pisHKMX TUNiB Makpodaris i
CTYNEHIB TSHKKOCTi eHAOMETPIOIAHOI XBOPObM Ans BU3Ha-
YeHHs BNNMBY heHOTUNY Makpodaris Ha NoripLIeHHs cTail
3aXBOPIOBAHHSI.

CTyneHi TSXKOCTi HIOMETPIO3y B XiHOK i3 M2 Tunom
makpodarie y neputoHeansHin piguii (n = 14, 100 %):
nepLumn i gpyrui He BusiBneHi, 3 ctynivb — 8 (57,1 %)
naujeHTok, 4 —6 (42,9 %) ocib.

Y xiHok Ol i3 Tumom nonspu3auii makpodaris M1y
nepuToHeanbHin piguHi (n = 10,100 %) cTyneHi TshkkocCTi
eHpometpiody: 1 —B 1 (10 %) nauieHTku, 3 cTyniHb —y 9
(90 %), opyru i YeTBEPTHIA CTYMEHI HE BUSIBUMW.

OTxe, HasBHICTb Makpodaris M2 Tuny nonspusauii B
NepuUTOHeasbHil PiAWHI B XXIHOK 3 eHOOMETPIO30M BNIIMBAE
Ha NporpecyBaHHsl XBopoby, a came Ha po3BUTOK 4 CTyNeHs!
TSKKOCTI (puc. 2).

3pobunn BUCHOBOK, Lo M2 B nepuToHeanbHii piguHi
B naToreHesi eHOOMETPIO3y Bifirpae iCTOTHILLY porb, HiX
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Puc. 3. PiBeHb iINOS Ta Arg1 y neputoHearbHii pifnHi iHOK OCHOBHOT Ta KOHTPONBHOI rpyn.

*:p £ 0,05 npy NOpiBHAHHI NOKA3HWKIB rpyn AOCTIMKEHHS.

M1, He Tinbku Npu3BoasuM o po3suTKy EX, a we 1 go i
MpOrpecyBaHHsi.

OuiHi0BanM Takox KirlbkiCHY akTUBHICTb MapKepHUX eH-
3umiB Makpodparis INOS Ta Arg1 y neputoHeanbHin piauHi
XiHOK i3 rpyn gocnimpkeHHs:BOI —n = 24, yKIM —n = 28.

BusiBunu, Lo B XXIHOK 3 eHAOMETPIOifHOK XBOpo6oio
BiporigHo Ginbla KinbkicHa akTueHicTb INOS y neputo-
HeanbHii pigui: B O BoHa cTtaHoeuna 0,826 + 0,683
(95 % [l 0,538-1,115), wo B 1,73 pasa GinbLue, Hix y KI
0,477 + 0,235 (95 % A1 0,386-0,569, p = 0,02).

AKTUBHICTb apriHa3u 1y nepuToHeanbHil piauHi Takox
CTaTUCTUYHO BIpOrigHO BiApi3HANacs y rpynax AoCHimKeH-
Ha:B Ol —0,614 + 0,334,BKI —0,443 + 0,345 (U-kpu-
Tepit MaHHa-BiTHi — 226, p = 0,04) (puc. 3).

BpaxoBytoum cyyacHi BigomMocCTi Logo makpodaris
M1 i M2 y cTpykTypi eHOOMETpIA Ta MaTKW Sk opraHa
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penpoayKTUBHOI cUCTeMM, WO Moxe ByTW 3anyyeHun y
npouec po3suTky EX, 10 onepaTvBHOTO BTPyYaHHs Ta nicns
niAN1caHHs iHOPMOBAHOT 3roay NaLjieHTKaM BUKOHYBanm
Mannens-6ioncito eHOOMETPIS B nepLuy dasy MeHCTpyanb-
Horo umkny (B Ol —n = 24,y Kl —n = 27).

Mig vac BU3HaYeHHs TNy Makpodaris B eHOOMeTPIl
XIHOK i3 rpyn AOCTIiIKEHHS BIPOTiAHY Pi3HWLIO HE BUSBUMK:
B O M2 npesantoBanny 4 (16,7 %), yKI' -y 6 (22,2 %)
nauieHTok (p > 0,05). Anie oujHKa KinbKiCHOI aKTUBHOCTI
iNOS B enpomertpii xiHok OI" y 1,77 pasa Buwwa, Hix y KT,
craHosnaum 1,74 + 1,36 npotu 0,98 + 0,57 BignosigHo
(U-kputepin ManHa-Bithi —217,p = 0,04).

OuiHtotoun KinbKicHy akTuBHiCTb Arg1 B eHpomeTpii
XiHOK 3 EX Ta 6e3 Hei, He BCTaHOBUMU CTAaTUCTUYHO 3Ha-
YyLLi BiAMIHHOCTI: KinbkicHa akTuBHicTb B Ol cTaHoBWNa
0,414 + 0,245, 8Kl - 0,576 + 0,514 (U-kputepiin MaH-
Ha-BitHi —299, p = 0,64).

06roBopeHHA

EHpomeTpio3 — 3axBOpIOBaHHS, LLO Mae XPOHIYHWIA acen-
TUYHUIA KOMMOHEHT 3ananeHHs [18]. CnaiikoBuid Npouec
€ OfHUM i3 NPOSIBIB TAKOr0 XPOHIYHOTO 3ananeHHs, Lo
MiATBEPAKEHO B HALIOMY OOCMIMKEHHI. Y XKIHOK 3 eHpo-
METPIOiAHO XBOPOOOK 3HAYHO YacTille AiarHOCTYoTh
CraikoBuIn NpoLec opraHie Manoro Tasa — 84,0 % npotu
46,7 %, a TaKoX BWU3Ha4aKTb BiAMIHHOCTI 3@ CTYNeHsMU
1oro TsKKoCTi. Tak, 3 i 4 CTyneHi TSXKOCTi BiporigHo Ya-
CTilLle BM3HaYanum npy eHOoMeTpioiaHin xBopobi. Ha uen
¢hakT Tpeba 3Baxatu nig Yac nnaHyBaHHS ONepaTMBHOMO
NiKyBaHHS MaLEHTOK.

MUTaHHA WOJO NATOreHETUYHUX NTaHOK EeHOOMETPIO-
ioHOT xBOPOOW 3anMWAETLCS BioKpUTUM. BBaxaroTb, IO
eHgomeTpio3 — xBopoba makpodaris [18], ane aucky-
TabenbHUM € acnekT NpeBasitoBaHHS KOHKPETHOMO TUMy
makpodaris [5]. Lle noTpibHo Ans posyMiHHS AiarHOCTUKM
Ta nikyBaHHs EX.

JocnigKkeHHs, Wo 3aiNCHUAN, NoKa3ano: Npu eH-
AOMeTpio3i B BinbLIOCTi XIHOK Yy MepuTOHearnbHin pianHi
MOPIBHSIHO 3 rPYMO0 KOHTPOIKO NpeBasioe came M2, akui
CNpUYKHaE po3BMTOK Uiei naTtonorii — 58,3 % npotu
28,6 % BianoBiAHO. AHaNOriYHi AaHi OTpUManu aBTopu
focrimkerHst [19]. Bapto Haronocuty, Lo yTBOPEHHS HOBUX
CyAMH 3a y4acTio Makpodbaris, a came M2, — acnekT, skui
3yMOBJIIOE NPOrpeCyBaHHs Ta nponidepaTBHi npoLecy B
PI3HOMaHITHUX MyXnHax [5].

Iig yac nocnimkeHHs 3'acyeanu, Wwo came M2 yacrile
BUSIBNSAKOTb Y XIHOK i3 4 CTyneHem TSHKKOCTi eHOOMETpI-
oigHoi xBopobu. Lle mMoxe BkasyBaTu Ha MpoBigHy porb
LbOro TUMy Makpodaris y natoreHesi TsKkocTi nepebiry
€HO0METPIOo3Y.

BpaxoBytouu, L0 MapKepHMI eH3MamMn Makpodaria
€ iNOS (M1) i Arg1 (M2), ocobnumewit iHTEPEC BUKMMKANO
KinbKiCHe OLiHOBaHHS IXHbOI aKTMBHOCTI. Bigomo, Lo
EX knacudpikoBaHa gk nyxnuHonoaibHa natonoris [20],
a nigsuweHnHs iINOS cnocTepiratoTb Npy OHKOMOFYHUX
3aXBOPIOBAHHSAX SIEYHUKIB, MOMOYHOI 3an03u, NpocTaTh Ta
iHLIMX OpraHiB penpoayKTUBHOI cuctemu [21].

Mig Yac Haworo JocnigKeHHs BUSBUW BiporigHe
npeBarntoBaHHs CepeaHLOro 3HaveHHs aktueHocTi INOS
i B NepuUTOHeanbHil piguHi, 1 eHgomeTpii xiHok O nopis-
HsHO 3 navuieHTkamu KI™ (B 1,73 i 1,77 pa3a BignosigHo).

[MigBMLLEHHS LMX NOKA3HMKIB NIATBEPMRKEHO iHUMMW A0-
CTIIKEHHAMU [22].

306inblIeHHs cepeHbOro 3HaYeHHst akTUBHOCTI
iNOS y pocnimkyBaHux cybetparax npu EX moxe ByTu
3ymoBneHe 1M, o iINOS 3anyyeHa y npoueck iHBasii
Ta nponidepauii KNiTWH eHgoMeTpis, a ii NigBuLLEeHa ekc-
Mpecis BNIMBAE Ha aHrioreHes i CNpUYnNHAE YHUKHEHHS Bif
anonTosy KniTuH [23].

MipBuiere cepenHe 3HaveHHs akTuBHoCTi INOS y
nepuToHeanbHii pignHi B O MOXHa NOSCHUTY HAsBHICTIO
CrakoBoro npouecy 3 i 4 CTYNeHIB TAXKKOCTI.

Y pasi po3BuTKYy CnaikoBOro npoLecy cnocTepiralTb
nocunenHst ekcnpecii INOS y micui ioro po3suTky, ane
kepenom 36inbweHoi ekcnpecii INOS € He makpodary,
a eHpoTenianbHi KNITWHW Ta rnagki MiounTw [24].

OTxe, B HALLOMY AOCHimKEHHI 30iNbLLIEHHS aKTUBHOCTI
apriHasn 1 B XiHOK 3 eHAOMETPIO30M € 06’ EKTUBHILLIMM MO-
Ka3HUKOM A5 BU3HAYeHHs TUny nonspusadii Makpodaris
Yy KOXKHOMY BUMaZKY.

BucHoBKM

1. Y XiHOK 3 eHAOMETPIOigHOK XBOPO6O yYacTille
[iarHoCTyl0Tb CNanKoBM NPOLEC OpraHiB Marnoro Tasa
(84,0 % npotn 46,7 %) Ta BM3HAYaKTb BiAMIHHOCTI 3a
CTYNEHAMU TSHKKOCTi CNankoBOro npovecy, 3okpema 3 i 4.

2. BusBumu BiporigHy pisHWLO 3a MpeBantoBaHHAM
makpodparis M2 deHoTUNy B NepuToHearnbHii piguHi XiHoK
3 eHgometpiozom —58,3 % npotn 28,6 % (p = 0,03).

3. Ha tsxkicTb nepebiry eHOOMETpioiaHOI XxBopoby
BnnuBae came M2 dpeHoTun makpodparis, ocobnueo Ha
ni3Hix eTanax nepeoiry.

4. PiBeHb INOS y nepuToHeanbHilt piauHi 1 eHgoMeTpil
XIHOK 3 €HAOMETPIO30M BiporigHo BUWMn — B 1,731 1,77
pasa (p < 0,05) BignNoBiAHO MOPIBHAHO 3 MOKA3HWUKaMM
XIHOK 63 03HaK EHAOMETPIOIAHOT XBOPOOK.

MepcnekTMBM NnoganbLMX AOCHiAXeHb NonsralTb
Yy NPOAOBXEHHI BUBYEHHS Pi3HMX acnekTiB naToreHe3y eH-
[OMETPIoiAHOT XBOPOOY N5t PO3LUMPEHHS AiarHOCTUYHMX i
nikyBanbHWX MOXIMBOCTE ANS Liel naTornorii.
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Benign breast disease is a group of all noncancerous mammary lesions with a risk of breast cancer (BC) development. BC is
the most common cancer in the world; therefore, it is necessary to find new biomarkers and targets for early diagnosis, treatment,
prediction of prognosis and survival. Long non-coding RNA SRA could play this role, thus further studies of its impact on the pre-
cancerous lesion pathogenesis are needed.

The aim. To analyze the association between SRA7 rs801460 and rs10463297 SNPs and the occurrence of gynecological pa-
thology among Ukrainian women with the proliferative type of benign breast disease without atypia.

Materials and methods. This study included 115 patients with proliferative type of benign breast disease without atypia: 55 —
with gynecological pathology and 60 — without it. Polymerase chain reaction-restriction fragment length polymorphism analysis
(PCR-RFLP) was used for polymorphism genotyping.

Hematoxylin and eosin, toluidine blue and van Gieson’s picrofuchsin methods were applied for staining of sections. Statistical
analysis was carried out using Statistical Package for the Social Sciences software (SPSS, version 25.0, Chicago, IL, USA).

Results. Significant differences were found in the rs10463297 frequency of alleles (P = 0.032), but notin the rs801460 (P > 0.05),
in groups with and without gynecological pathology, while the distribution of both single nucleotide polymorphism (SNPs) geno-
types was similar between these groups (P > 0.05). Statistically significant association was detected between SRA1 rs10463297
polymorphism and gynecological pathology occurrence in both dominant (P, = 0.023; OR, = 2.638,95 % Cl = 1.145-6.076)
and additive (P, = 0.034; OR_ = 2.489,95 % ClI = 1.069-5.794) models of inheritance.

No association was found between SRA7 rs801460 SNP and gynecological pathology development among Ukrainian women
with proliferative type of benign breast disease without atypia (P > 0.05).

Conclusions. It was revealed that SRA1rs10463297 TT carriers had 2.6 times higher risk of gynecological pathology development
than C allele carriers and 2.48 times than TC carriers.

Monimop¢izmu rena AHPHK SRA Ta pu3uK BUHMKHEHHSA riHEKOAOTiYHOI NaToAorii
cepea YKpaiHCbKUX XIHOK i3 npoAipepaTuBHMM TMNOM A0OpoAKiCHOI AucnAa3ii
MOAOYHOI 3aA03u 6e3 atunii

I. M. AykaBeHko, A. B. KoaHorys, B. 0. lapby3oBa, O. B. AramaH

[obposikicHa Arcnnasis MONoYHoI 3ano3n — Lie rpyna Beix J0DPOsKICHNX 3aXBOPHOBaHb i3 PU3VUKOM PO3BUTKY paky MOMOYHOI 3a-
nosu (PM3). PM3 - HaiibinbLu NoLMpeHe OHKOMOMYHE 3aXBOPIOBaHHS Y CBITi, TOMY BaXMMBO 3HalTV HOBI BioMapkepy Ta MiLLeHi
[ANS paHHBOI AiarHOCTUKK, NiKyBaHHS, BU3HAYEeHHs MPOrHO3y Ta BUkuBaHHs. [lora HekogysanbHa PHK SRA moxe sigirpatv wo
ponib, @ OTXe HeobXiaHi AanbLui 4OCMiMKEHHS i BNNMBY HA NaToreHe3 nepeapakoByX ypaxeHs.

Meta po6oTu - npoaHanisysaT 38’130k Mix rs801460 Ta rs10463297 nonimMopciamamm Ta BUHUKHEHHSIM FHEKOMOTi4YHOT naTonorii
cepeq YKpaiHCBKUX XIHOK i3 nponichepaTBHMM TNoM AoOpOSIKICHOT Ayuennasii MonoyHoi 3anoau 6e3 atunii.

Marepianu Ta metoau. Y focnigkeHHs Beiwnm 115 nauieHTok i3 nponicepaTBHUM TUNOM A0OPOSIKICHOT Aucnnasii MonoYHOI
3ano3u 6es atunii: 55 — i3 rinekonoriyHoto natonorieto Ta 60 — 6e3 Hei. MNonimepasHa NaHLroBa peakwis 3 aHanisomM LOBXUHU
pecTtpukUinHnx dparmenTiB (PCR-RFLP) BukopucTaHa gns reHotunyBsaHHs nonimopdismis.

[ins hapbyBaHHs 3pidiB 3aCTOCOBYBaNM reMaTOKCUNIH, 03VH, TONYIAWHOBMI CUHIN | NikpochyKCWH 3a BaH [i30HOM. CTaTUCTUYHMI
aHani3 3aincHUAM 3 BUKOPUCTaHHAM NpOrpamu Ans CTaTUCTUYHOTO onpaLtoBaHHs aaHux SPSS 25.0.

Pesynkratu. BctaHoBunmn cyTTeBi BigMiHHOCTI B yacToTi aneneit rs10463297-nonimopdismy (p = 0,032), ane He rs801460
(p > 0,05) y rpynax i3 riHekonoriyHoto natonorieto Ta 6e3 Hei. BogHovac po3nogin reHoTunis 06ox noniMopgiaMie CTaTMCTUYHO
He BigpisHsiscs (p > 0,05). CyTTeBni 38's30K BusBUM Mix SRAT rs10463297-noniMopiaMoM Ta BUHUKHEHHSIM [HEKOMOTiYHOI
natoriorii B gomiHanTHin (p, = 0,023; OR, = 2,638,95 % Cl = 1,145-6,076) ta agutmeHii (p, = 0,034; OR, = 2,489,95 %
Cl = 1,069-5,794) mogensix.

He BcTaHoBneHo 38's3ky Mixk SRAT rs801460-nonimopdiamom Ta po3suTkoM Liei natonorii (p > 0,05).

BucHoBku. BusisneHo, wwo Hocii SRA1rs10463297 TT-reHoTuny MaioTb Y 2,6 pasa BULLMIA PrU3nK PO3BUTKY MHEKOMOrYHOT naTonorii,
Hix Hocii C-anens, Ta 'y 2,48 pasa — Hix TC-retepoauroty.
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Noaumopduambi reHa AHPHK SRA 1 pucK pa3BUTHA TMHEKOAOTUUYECKOW NaTOAOTUH
CPEAU YKPAUHCKHUX XKEHLUHUH C NPOAUdEpaTUBHBIM TUNOM
A0OpoKauecTBeHHOM AUCNAA3UU MOAOUHOM XKene3bl 6e3 aTunuu

WU. M. AykaBeHko, A. B. KoaHorys, B. 0. fapby3oBa, A. B. ATamaH

[oGpokayecTBEHHas AMCTIa3usi MOSIOYHON Kenesbl — 3TO rpynna Bcex 406poKkaYecTBEHHbIX 3a60MeBaHuii C PUCKOM pasBuTHS
paka MomnouHol xenesbl (PMXK). PMX — camoe pacnpocTpaHéHHOe OHKomornyeckoe 3abonesaHue B MUpe, NMO3TOMY BaHO
HaTV HOBbIE GMOMapKEPbI 1 MULLIEHM 411t paHHE AMarHOCTUKM, NIEYeHMs], ONpeaeneHnst NPorHo3a U BbhkMBAeEMOCTU. [nnHHas
Hekogmpytowass PHK SRA MOXeT WCNONMHWTL 3Ty porb, CNefoBaTeNbHO Hy)XHbl AanbHENLNE UCCNEN0BAHNS €€ BIUSHWS Ha
naToreHe3 NpeapakoBbIX NOPAKEHNNA.

Llenb pabotbl — npoaHanuavpoBatb cBa3b Mexay rs801460 v rs10463197 nonumopchrnamamu 1 BO3HUKHOBEHWEM TMHEKOMOT-
4eCKOVi NaTornoruy Cpeay YKPanHCKIX XEHLUMH C nponndepaTBHBIM TUMOM A0BPOKaYECTBEHHO AMCMNA3vM MOMOYHOM Kenesbl
6e3 atunuu.

Marepuansi n metoasl. B nccnegosanve Bowwnv 115 naumneHTok ¢ nponudepat1BHbIM TUNOM A06POKaYeCTBEHHOM Avcrnasum
MOJI04HOM xenesbl 6e3 atunuun: 55 — ¢ ruHekonoryeckoii natonorvien n 60 — 6e3 Hee. MonumepasHas LenHas peakuus ¢ aHa-
NN30M 4SIMHBI PECTPUKLIMOHHBIX parmeHToB (PCR-RFLP) ncnonb3osaHa 4ns reHoTMNMpOBaHus nonMMopdramoB. [11s okpackm
CPes0B VCNONb30Bani reMaTtokCUIH 1 303UH, TONYWANHOBBIA CUHWA M MMKPOGYKCWH MO BaH MM3oHyY. CTaTucTnyeckuin aHanma
MPOBEEH C CNONb30BaHWEM NporpaMMbl At CTAaTUCTUYeCKon 06paboTku aaHHbIX SPSS 25.0.

Pe3ynkTathbl. YCTaHOBMEHBI CyLLECTBEHHbIE pa3nuuns B yactote annenei rs10463297-nonumopdmsma (p = 0,032), Ho He
rs801460 (p > 0,05) B rpynnax ¢ ruHeKonor4eckol natororueit 1 6e3 Hee. B To Bpemsi kak pacnpeaeneHme reHoTunoB obonx
nonMMopc3MOB CTaTUCTUYECKN He pasniyanocsk (p > 0,05).

CyluecTBeHHast cBa3b 0bHapyxeHa mexay SRAT rs10463297-nonumopuraMoM 1 BOHUKHOBEHMEM MMHEKONOMNYECKON naTo-
norun B jomuHaHTHo (p, = 0.023; OR = 2,638, 95 % Cl = 1,145-6,076) n anauveroi (p, = 0,034, OR = 2,489, 95 %
Cl = 1,069-5,794) mogensx. He yctaHoBneHa cessb Mexay SRA1 rs801460-nonumopdramom 1 pa3suTeM 4aHHON NaTonorim
(p > 0,05).

BbiBoabl. BoisiBneHo, 4to Hocutenn SRA7 rs10463297 TT-reHoTvna uMetoT B 2,6 pa3 BhlLLe PpUCK Pa3BUTHSI TMHEKONOTMYECKOI

naronorum, Yem Hocutenu C-annens, u B 2,48 pa3 —yvem TC-reTeposnroTbl.

Since the large-scale genomic projects FANTOM and
ENCODE revealed that only 2 % of the human genome
is protein-coding and the genome products are predomi-
nantly transcribed into non-coding RNAs (ncRNA), a lot of
scientists began their efforts to create a catalogue of these
RNAs [1,2]. Long non-coding RNAs (IncRNA) were found
to have more than 200 nucleotides in length, secondary
and three-dimentional structures and regulate the target
gene expression [3,4]. A lot of data on the involvement of
dysregulated IncRNAs in the oncological processes were
presented. Therefore, they can be used as biomarkers and
targets to provide the cancer early diagnosis and treatment,
predict the prognosis and survival [2,3].

In 1999, the steroid receptor RNA activator (SRA)
IncRNA was characterized by Lanz et al. They revealed
that SRA specifically transactivates steroid receptors and
is encoded by the SRA7 gene [5,6]. A few years ago,
they reported SRA overexpression in human tumors of
steroid-responsive tissues and SRA-mediated stimulation
of proliferation as well as apoptosis in SRA-transgenic
mouse models [7].

There is no evidence of an association between any
IncRNA and benign breast disease (BBD) development.
Given the fact that SRA can coactivate ERa- and Er3-recep-
tors of the breast tissue and stimulate proliferation through
the paracrine signaling, it can be assumed that SRA can
be involved into the proliferative type of BBD pathogenesis
[8,9]. In our previous paper, we defined the link between
SRA1 rs801460 and rs10463197 single nucleotide poly-
morphisms (SNP) and proliferative type of BBD with atypia.
We have established the positive association between
SRA1rs801460 SNP and this pathology development (not
published).

Aim
To analyze the association between SRA7 rs801460 and
rs10463297 SNPs and the occurrence of gynecological

pathology among Ukrainian women with the proliferative
type of benign breast disease without atypia.

Materials and methods

Study population. Whole venous blood of 115 Ukrainian
females with proliferative type of BBD without atypia was
used for the study. The study group included 55 subjects with
gynecological pathology (mean age [+SD] 31.80 + 9.13)
and the control group — 60 subjects without it (mean age
29.17 = 9.27). Gynecological pathology comprised all
dyshormonal disorders of reproductive organs. Each patient
with proliferative type of BBD was examined by a licensed
surgeon (license AG No. 600519) on an outpatient basis
and underwent surgical treatment at clinical sites of the De-
partment of Surgery with a Course of Pediatric Surgery and
Urology of Sumy Regional Oncology Center. All morpholo-
gical samples were investigated at the Scientific Center of
Pathomorphological Researches of Sumy State University.
The Scientific Laboratory of Molecular Genetic Research of
Sumy State University performed molecular genetic testing.

The study involved solely individuals with genetic
predisposition to the breast diseases, proliferative lesions
without atypia and without nonproliferative lesions.

The study design corresponded to the current orders of
the Ministry of Health of Ukraine No. 690 from 23.09.2009
and No. 616 from 03.08.2012, the European Convention
of Human Rights and Biomedicine, and the World Medical
Association Declaration of Helsinki on the Ethical Principles
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Table 1. General characteristics of the studied groups

Parameters, units With gynecological
pathology (n = 55)

for Medical Research Involving Human Subjects. Written

informed consents were obtained from all participants.
Genotyping. DNA extraction was done from the whole

venous blood of 115 BBD patients using the GeneJET

Without gynecological
pathology (n = 60)

Whole Blood Genomic DNA Purification Kit (Thermo Fisher C\?:nga::; ;23 z ?11:0 ig;g i :5; EZ:?
Scientific, USA). Polymerase chain reaction-restriction frag- Heighty' om 16653 + 6.48 166.62 + 715 0.913
ment length polymorphism analysis (PCR-RFLP) was used BMI, kgim? 2157 + 363 2098 + 263 0,097
for the SRAT rs801460 and rs10463297 genotyping. The Height of the glandular part 14.80 + 3.73 15.87 + 442 0.446
PCR reaction mixture included 5 pL of FastDigest Green of the breast, mm
Buffer (10X) (Thermo Scientific™, USA), 0.5 pL dNTP Mix Height of the fibroglandular part ~ 18.93 + 4.33 19.78 + 4.37 0785
(10mM of each deoxynucleotide) (Thermo Scientific™, G EESE il
USA), 0.75U DreamTaq DNA Polymerase (5 U/uL) (Thermo Age at menarche, years 1342 + 1.62 1348 + 1.38 0.217
Scientific™, USA), 0.1 4L of each primer, 75-100 ng DNA, ~ Abortons.n (%) 24(436) 18(30.0) 0129
and bidistilled water added up to 25 L. the next sequences '@ contraceptive intake,n (%) 16 (29.1) 8(133) 0038
Smokers, n (%) 19 (34.5) 18 (30.0) 0602

were used the specific primers: forward —5-GTC CATTCT
GTC TTCACT TAG-3', reverse —5-GGT GGC TCT CCT
CTA CTT-3*for rs10463297; 5°-TTT TTA GTA GAG ACA
GGG TTTTGC C-3" and 5'-ACT CTACGC CAGACAATA
TGC TAT G-3' for rs801460, respectively. Amplification was
conducted using Thermocycler GeneAmp PCR System
2700 (Thermo Fisher Scientific, USA).

The reaction mixture for the restriction included 2U
of restriction enzyme, 0.8 pL of 10X Buffer R (Thermo
Scientific™, USA) and bidistilled water added up to 2 pL.
The compound of amplification product (6 pL) and reaction
mixture (2 uL) was incubated at 37°C for 20 hours. Nsil
restriction enzyme (Thermo Fisher Scientific, USA) was
used for SRA1rs801460 SNP. It cut the amplicon (178bp)
into 155 bp and 23 bp fragments in the case of cytosine
(C) to thymine (T) replacement at the -5749th position
of the SRA1 gene [10]. The SRAT rs10463297 SNP re-
striction analysis was carried out using Eco47| (Thermo
Fisher Scientific, USA). The primary amplicon (483bp)
was splitted into two fragments of 317 bp and 166 bp by
Eco4T7lin case of T to C substitution at the -1440th position
of the SRAT gene [10].

Horizontal electrophoresis (10 V/cm)in 2.5 % agarose
gel with the ethidium bromide (10 mg/mL) addition was
applied for restriction fragments separation with further
visualization using ultraviolet transillumination.

Histology. The mammary tissue obtained was used for
histology. It was fixed in 10 % phosphate buffered formalin
for 48 hours and then embedded in paraffin. Paraffin series
were sliced at a thickness of 8-10 ym and incubated at
37 °C for 12 hours with the subsequent deparaffinization.
Hematoxylin and eosin, toluidine blue or van Gieson’s
picrofuchsin were used for sections staining.

Statistical analysis. The informative samples were
selected (115 cases) to find the possible association
between SRAT rs801460 and rs10463297 SNPs and
gynecological pathology development among patients
with proliferative type of BBD without atypia. The statistical
analysis was done using Statistical Package for the Social
Sciences software (SPSS, version 25.0, Chicago, IL, USA).
The distribution for normality was verified according to
the Kolmogorov—Smirnov test. Continuous variables were
presented as the mean +SD; categorical variables — as
absolute number and percentage value. Chi square (x?) test
was used for the comparison of categorical variables. The
mean values for two groups were compared using two-tailed
Student’s t-test, for three — ANOVA test with subsequent
Bonferroni post hoc test. Logistic regression was used to
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Categorical variables were compared by ¥ test, continuous variables - by t-test.

estimate the odds ratio (OR) and 95 % confidence interval
(CI)for the four models of inheritance: dominant, recessive,
over-dominant and additive. The adjustments for age, BMI,
oral contraceptives intake, abortions and smoking were
used for multivariable logistic regression. AP value < 0.05
was considered as significant.

Results

The general characteristics of the study groups are shown
in Table 1. The studied groups were matched by mean age,
weight, height, BMI, height of the glandular and fibroglan-
dular parts of the breast, age at menarche, abortions and
smoking (P > 0.05). The significant difference was found
only in oral contraceptives intake (P = 0.038).

Table 2 contains the results of the SRA1 rs801460
and rs10463297 alleles and genotype distribution. The
frequency of SRAT rs10463297 alleles, but not genotypes
(P = 0.052), in patients with gynecological pathology
significantly differed from the group without it (P = 0.032),
while the distribution of SRA1 rs801460 alleles and geno-
types was similar between these groups (P > 0.05).

The results of SRAT rs801460 and rs10463297
genotypic association with gynecological pathology
development among women with proliferative type of
BBD without atypia are presented in Table 3. Statisti-
cally significant association was found between SRA1
rs10463297 polymorphism in both dominant (P, = 0.024;
OR, = 2437, 95 % Cl = 1.127-5.271) and additive
(P, = 0.040; OR_ = 2.277, 95 % Cl = 1.037-4.998)
inheritance models, as well as after adjustment for age,
body mass index, abortions, oral contraceptive intake and
smoking (dominant (P, = 0.023; OR, = 2.638, 95 %
Cl = 1.145-6.076), additive (P, = 0.034; OR, = 2.489,
95 % Cl = 1.069-5.794) models). There was no asso-
ciation between rs801460 and gynecological pathology
occurrence (P > 0.05).

Discussion

BBD is a group of all noncancerous mammary lesions. It
is classified into nonproliferative type, proliferative type
with and without atypia. The latter two have a high risk
of breast cancer (BC) development [11]. BC is the most
common cancer in the world; therefore, it is very important
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Table 2. Distributions of genotypes and alleles in compared groups

With gynecological Without gynecolo- X
pathology gical pathology
n % o [%

SRA1T 801460

rs10463297

Genotypes

cc 15 27.3 24 40.0 2731 0.255
CT 34 61.8 28 46.7

T 6 10.9 8 133

Alleles

C 64 58.2 76 63.3 0.639 0424
T 46 41.8 44 36.7

Genotypes

T 16 291 30 50.0 5921 0.052
TC 34 61.8 28 46.7

cC 5 9.1 2 33

Alleles

T 66 60.0 88 733 4612 0.032
Cc 44 40.0 32 26.7

SNP: single nucleotide polymorphism; categorical variables were compared by x? test

Table 3. Analysis of SRA1 rs801460 and rs10463297 genotypic association with
gynecological pathology development among women with proliferative type of BBD

without atypia

v o e _JoR @5%0)

_ OR. (95 % CI)

rs801460  Dominant 0.152  1.778 (0.809-3.904)  0.093 2.088 (0.884-4.928)
Recessive 0.692  0.796 (0.258-2.459)  0.782 0.843 (0.253-2.811)
Over-dominant ~ 0.105  1.850 (0.880-3.893)  0.081 2.012(0.917-4.417)
Additive’ 0.111  1.943(0.8594.395) 0.073  2.237 (0.927-5.399)
0.773  1.200 (0.347-4.145)  0.590 1.450 (0.376-5.598)
rs10463297 Dominant 0.024 2437 (1.127-5.271)  0.023 2.638 (1.145-6.076)
Recessive 0.215  2.900 (0.539-15.605) 0.234  2.923 (0.500-17.093)
Over-dominant ~ 0.105  1.850 (0.880-3.893)  0.102 1.919 (0.878-4.192)
Additive’ 0.040  2.277 (1.037-4.998)  0.034  2.489 (1.069-5.794)
0.083  4.687 (0.816-26.934) 0.076  5.417 (0.838-35.002)

SNP: single nucleotide polymorphism; Cl: confidence interval; Pc: crude P value; ORc: crude odds ratio;
Pa: P value adjusted for age, body mass index, abortions, oral contraceptive intake and smoking;
ORa: adjusted odds ratio. *Upper row in the additive inheritance model — comparison between Aa and

AA genotypes; lower row —

654
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between aa and AA genotypes.

to find new biomarkers and targets for early diagnosis,
treatment, prediction of prognosis and survival [12,13].
In our previous paper, we found the positive link between
SRA1 rs801460 SNP and proliferative type of BBD with
atypia development (not published). This paper considered
the association between SRA7 rs801460 and rs10463297
polymorphisms and the occurrence of gynecological patho-
logy among women with the proliferative type of BBD without
atypia.

Afew papers reported on the SRA1 polymorphisms. Rui
Yan et al. studied the association between SRA1rs801460
and rs10463297 SNPs and BC development. They found
that rs10463297 TC genotype increased BC risk compared
to the CC genotype. However, they did not reveal a signi-
ficant link between SRA1 rs801460 SNP and BC develop-
ment [14]. At the same time, Jifan Tan et al. disclosed that
the SRA1 rs10463297 polymorphism was associated with
polycystic ovary syndrome susceptibility [15].

Our results have shown significant differences in
the rs10463297 frequency of alleles in groups with and
without gynecological pathology. Statistically significant
association has been found between SRA7 rs10463297
polymorphism and gynecological pathology occurrence in
dominant and additive inheritance models. Consequently,

TT-carriers had 2.6 times higher risk of gynecological patho-
logy development than C-allele carriers; at the same time,
they had 2.48 times higher risk of gynecological pathology
occurrence than TC genotype carriers.

Conclusions

1. The frequency of SRAT rs10463297 alleles in pa-
tients with gynecological pathology is significantly different
from the group without it (P = 0.032).

2. Statistically significant association between SRA1
rs10463297 polymorphism and gynecological pathology
occurrence in both dominant and additive models of inher-
itance (P > 0.05) has been found.

3. No association has been detected between SRA1
rs801460 SNP and gynecological pathology development
(P > 0.05).

4. SRA1rs10463297 TT carriers have 2.6 times higher
risk of gynecological pathology development than C allele
carriers and 2.48 times compared with TC carriers.

Prospects for future research. Further studies are
necessary to expand the comparison groups and confirm
results. Moreover, the association analysis between other
SRA1 SNPs and proliferative type of BBD development
are needed for better understanding the INcRNA SRA role
in BBD.
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MeTa po6oTi — po3pobuTy NikyBanbHUIA anropuTM A1s NOKPALLEHHs peaynbTarTiB nikyBaHHs Andy3HOi (hopMM NiIrMEHTHOTO Bifl-
FIOHOZYNSIPHOTO CUHOBITY KOMIHHOTO Cyrno6a; BUBYMTW Ta NpoaHanisyBaTi pe3ynbsraTi XipypriYHoro NikyBaHHs Audy3Hoi hopmm
MirMEHTHOTO BiNMOHOZYNSPHOTO CUHOBITY KOMIHHOTO cyrnoba.

Marepianu Ta MmeTogu. HaBegeHo pesynbrati nikyBaHHs 48 navieHTiB i3 NaToricTonoriYHo BepudikoBaHNM AiarHo3om Audy3sHa
¢hopma MirMEHTHOTO BiNMOHOAYNAPHOO CUHOBITY (TEHOCUHOBIANBHA FirAHTOKMITVHHA MyXTMHA) KOMIHHOTO Cyrrioba. XBopux NikyBarnm
B [IY «lHcTUTYT TpaBmaronorii Ta opToneaii HauioHanbHoi akagemii MegnyHux Hayk Ykpainu» y 2010-2019 pp.

PesyniraTti. Haikpaldi oyHKUIOHamNbHI pesyrnbsTatii MoXXHa OTpUMAaTy B NaLieHTIB i3 AMdy3HO (POPMOLO NIrMEHTHOTO BIfNIOHO-
ZyNsSPHOTO CMHOBITY KoniHHOTO cyrnoba 3 | cTagieto nepebiry 3axBoproBaHHs. BUkopucTaBLUy MeToL MateMaTUyHOI CTaTUCTHKM
[NS1 OLiHIOBaHHS OAepKaHUX pe3ynbTaTis, BUSBUNK, WO 6anu 3a OLiHIoBarnbHOW Lkanoto Lysholm cratuctiyHo BiporigHo Bigpis-
HAKOTLCA 3a cTagisMu ao onepadii (p = 0,000782), yepe3 3 (p = 0,00005) i 6 micsuis nicns onepavii (p = 0,04). Lii BigmiHHOCTI
MOCTYNOBO 3MeHLLYyBanucst Ta Yepes 12 micsuis nicns onepauii maxe 3Hukm (p = 0,89).

BucHoBku. 3acTocyBaBLLM po3pobrneHnin anroputm Ans NikyBaHHS NaLeHTIB i3 Andy3Ho hopMOt NirMEHTHOTO BiNOHOAYNsP-
HOrO CWHOBITY KOMiHHOIO Cyrnoba, OTPUMany BigMIHHI pe3ynbTaTy 3a wkanoto Lysholm y 22 %, xopolwi —B45 %, 3a00BinbHi —y
21 %, He3aaoBInbHI —Y 12 % XBOpUX.

Results of the surgical treatment of diffuse pigmented villonodular synovitis
(diffuse-type tenosynovial giant-cell tumor) of the knee

S. |. Herasymenko, 0. A. Kostohryz, Yu. O. Kostohryz, A. M. Babko, V. M. Maiko

The aim. To develop a treatment algorithm with the aim of improving the treatment results of diffuse pigmented villonodular sy-
novitis of the knee. To study and analyze the results of surgical treatment of diffuse pigmented villonodular synovitis of the knee.

Materials and methods. The study was based on the results of treatment of 48 patients with pathohistologically verified diagnosis
of diffuse pigmented villonodular synovitis (tenosynovial giant cell tumor) of the knee undergoing treatment at the State Institution
“Institute of Traumatology and Orthopedics of the National Academy of Medical Sciences of Ukraine” from 2010 to 2019.

Results. The best functional results can be achieved in patients with diffuse pigmented villonodular synovitis of the knee in
stage | of the disease. Using the method of mathematical statistics to evaluate the results obtained, we see that scores obtained
through the Lysholm Scoring Scale were statistically significantly different in stages before a surgery (P = 0.000782), 3 months
(P = 0.00005) and 6 months after the surgery (P = 0.04); but over time, these differences diminished and became actually
insignificant 12 months after the surgery (P = 0.89).

Conclusions. Applying our therapeutic algorithm for the treatment of patients with diffuse pigmented villonodular synovitis of
the knee, the outcome of the Lysholm score was excellent in 22 % of patients, good — in 45 %, satisfactory —in 21 % and
poor —in 12 % of patients.

Pe3yAbTaTbl XMPYpruueckoro AeueHua AMGpy3sHon Gopmbl NUrMEHTHOTO BUAOHOAYAIPHOTO
CUHOBUTA (TEHOCUHOBMAAbHOW TMFAHTOKAETOYHOM ONYXOAU AU PY3HOro TMNa)
KOAEHHOro cycTaBa

C. W. TepacumeHko, 0. A. Koctorphis, K. 0. Koctorpbi3, A. H. Babko, B. M. Maiiko

Llenb pabotbl — paspaborartb Ne4ebHbIn anroputm Ans ynyylleHns pesynsTatoB Nevenuns AnddyaHon (hopMbl MUTMEHTHOTO
BUIITOHOAYNSIPHOTO CYHOBWTA KOSIEHHOTO CyCTaBa; 13y4Tb W MpoaHan1avpoBaTh pesyrsTaTbl XMpypriieckoro neyerus auddy3Hoi
hOPMbI MUTMEHTHOTO BUNMOHOAYMSIPHOTO CMHOBMTA KOMEHHOTO CycTaBa.

Marepuans! u metoabl. peacTaBneHbl pesynbTathl neveHns 48 6omnbHbIX ¢ NaTOrMCTONOMMYECK) BepUMLMPOBaHHLIM K-
arHo3oM AuddysHas opma NUrMEHTHOTO BUNNOHOAYMSPHOTO CUHOBWUTA (TEHOCMHOBMANbHAS TUraHTOKNETOYHAs OMyXonb)

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.
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KOJNEHHOro cyctasa. BonbHble nony4unnun ne4eHme Ha Gase Y «VlHCTVITyT TpaBMaronoriun n optoneann HaumoHaneHon akagemmmn

MeauMLIMHCKIX HayK YkpauHbi» B 2010-2019 rr.

Pesynbrathl. Jlyyiume yHKUMOHANbHbIE pe3ynbTaThl MOXHO NOMYYMTb Y NaUMEHTOB C Anddy3HON (POPMOI MUrMEHTHOMO
BUMMOHOMYNSPHOTO CUHOBMTA KOMEHHOTO cycTaBa C | ctagueit TeyeHus 3abonesaHus. cnonb3oBas MeTon MaTeMaTnieckoi
CTaTUCTVKW ANS OLIEHKW Pe3ynbTaTos, yCTaHOBMIN, YTO NomyyeHHble 6ansbl no oLeHo4How Wwkane Lysholm cratuctuyecku jocto-
BEPHO OT/INYatoTes no craguam ao onepauum (p = 0,000782), yepes 3 (p = 0,00005) n 6 mecsies nocne onepauum (p = 0,04).
C TeyeHneM BpeMEHH 3TV Pasnnymns yMEHbLUUINCH 1 Yepe3 12 MecsLieB nocne onepaumm daktudeckm neyesnm (p = 0,89).

BbiBogbl. [NpumeHnB pa3paboTaHHbI anropuTm Ans nedeHns 6onbHbIX ¢ Auddy3Hoi hopMoil MIMIMEHTHOTO BUINMOHOAYNSPHOTO
CMHOBMTA KOMEHHOTO CyCTaBa, MONy4nni OTINYHbIe pesynbTaThl No wwkane Lysholmy 22 %, xopowve —y 45 %, ynoBnetsopu-
TenbHble —Yy 21 %, HeyaoBneTBopuTenbHble —Y 12 % NauneHToB.

MirmeHTHMIA BiNnoHozynsipHuMiA cuHosiT (MBHC) — pigkicHe
Lo6posikicHe, ekcynaTMBHO-MporicepaT BHE, HeoMnacTy-
He 3aXBOPIOBaHHS, L0 BpaXae aHaTOMiuHi CTPYKTYpH, BHY-
TPILLHBOHO BUCTIMKOHO SIKUX € CYHOBIanbHa 0bonoHka (Lwap)
[1,2]. Y daxosii nitepatypi Ls NaTonoris BigoMa Takox sK
TEHOCMHOBIarbHa rraHTOKMITUHHA MYyXMHA. 3aXBOPHOBAHHS
4acTo BUKIUKAE B MaLieHTIB Taki ckapru, K Ginb, HabpsiK,
iHogi ckyTicTb. MBHC xapaktepuayetbes rineptpodieto
CVHOBIaNBHOTO LUapy CyrnoboBOi Kancynu BHACNiBoK BOp-
CWHYaCTWX, BY3MOBYIX i BOPCVHYACTO-BY3M1OBUX PO3POCTaHb
i3 nirMeHTaLieto, WO BUKINMKAHA BigKNaaeHHsM NirMeHTy
remocuaepuHy. LLlopivHa 3axsoptoBaHicTb Ha MBHC y CLLA
craHoBuTb 1,8-2,0 xBopwx Ha 1 000 000 HaceneHHs [2-4].

Po3pisHsiotb agi hopmm MNBHC: audpysny (AMNBHC) i
nokaneHy (JINBHC). € knacudikaLis Liboro 3axsoptoBaHHs
LLIOAO Kancynm cyrnoba: BHYTPiLLHbOCYrMo6oBwiA | no3acyr-
nobosuin. Ak NpaBuno, KAETbCS NPO MOHOAPTUKYMSPHE
ypaxeHHs (30ebinbLioro KoniHHWIA cyrnob). Busiensiots
3aXBOPOBAHHS YacTiLLe B naLlieHTiB Bikom 20—40 pokis [5,6].

lictonoriyHo AMBHC i NMNBHC pyxe cxoxi, ane
BiPIi3HSOTLCS KMHIYHOK KapTuHOK nepebiry, NporHo3om
i peakuieto Ha nikyaHHs. JINBHC vacrilwe ypaxae ginsH-
Ky NepenHLOro pora MegianbHOro MeHicka Yu LinsHKu
6yab-AKOro iHLIOro 3aBOPOTY KoniHHoro cyrnoba [7-9].
Mpu OMBHC ypaxaeTbcs Maitke BeCb CYHOBIANbHUIA Luap
cyrnoboBoi kancynu. Ha BigMiHy Big nokanbHoi dopmu,
npu AndysHii BU3HaYaOTb BUpaxeHi 6inb, Habpsk Ta
0OMEXEHHS PyXiB y KOMiHHOMY cyrrnobi, 3aXBOpIOBaHHS
Mae TEHAEHLLI0 [0 LUBMALWNX AECTPYKTUBHUX i, a OTxe
riplwmin nporHo3 wopao nikysanHs. AMNBHC Takox moxe
BVXOMUTM 32 MEXi CyrnoboBOi Kancynu, Lo CNoCTepirakTb
i npu nepeuHHomy MBHC, i npu peunaysi.

Xouva MBHC BBaxaroTb JOBPOSKICHAM 3aXBOPIOBAH-
HAM, 11010 Andy3Ha hopma € arpecyBHILLIOK, 3 BUCOKOH
VIMOBIPHICTIO BUHVKHEHHS peLyamBiB nicns onepadii (25 %
BHYTpiLLHbOCyrnobosux i 25-50 % nosacyrno6osux no-
wupeHs) [10]. Takox npu audysHin dopmi NMBHC iHoai
BinOyBaeTbCs NponihepaLlist CHOBIT 4O CyANHHO-HEPBOBOTO
Mydyka 3 AOro 3axomnreHHsM, Lo CyTTEBO MoripLuye Xipyp-
riyHe nikyBaHHs [9]. Lle 3axBoptoBaHHSi HE Mae maTorHo-
MOHIYHWUX CUMMNTOMIB, TOMY W Or0 CKNagHoO AiarHoCcTyBaTu
11 BUHAUNTW NpaBubHY NikyBanbHY TakTuKy. Y chaxosin
niTepaTypi HaBefeHi CynepeynuBi BiOMOCTI LLOAO TaKTUKK
xipypriuHoro nikyBanHsi [IBHC —aptpockonivHoi [11,12] Ta
TpaauLIinHOI BigkpuToi cuHoBekToMil [13]. HUHI He BU3HaYe-
HWiA meToz BMbOpY nif Yac nikyBaHHs xBopux Ha [MBHC.

MeTta po6otu

Po3po6uTu nikyBanbHUiA anropuTm Ans NOKpaLLeHHs pesynb-
TariB NnikyBaHHs Audy3Hoi hopmu NirMEHTHOTO BINMOHOAYNSP-
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HOTO CYHOBITY KOMIHHOMO Cyrnoba; BUBHMTY Ta MpoaHanisysatit
pesyrsTaTy XipypriyHoro MikyBaHHS AUdy3HOT (hopMU MirMEHT-
HOTO BiNMOHOMYNSPHOIO CMHOBITY KOMHHOTO cyrroba.

Martepianu i meToAn AOCAIAKEHHA

HasepeHo pesynbratv nikyBaHHs 48 xBopwx i3 marori-
CTOMOriYHO BepudikoBaHUM AdiarHo30M audysHa opma
MIrMEHTHOrO BINNOHOAYNSPHOMO CUHOBITY (TEHOCUHOBI-
arbHa riraHToKNITMHHA MyxnuHa) koniHHoro cyrnoba (KC).
MauieHTn nepebysanu Ha nikyBaHHi B 1Y «IHCTUTYT Tpas-
maronorii Ta optoneaii HauioHansHoi akagemii MeguyHux
Hayk YkpaiHuy» y 2010-2019 pp.

XBopux noginunu Ha Agi rpynu: 1 (ocHoBHa) — 31
naujieHT, skux obcTexunu, nikyBanu i kotpi nepebysanu
Ha BigHOBMEHHI Nicns onepavii BignosigHo 4O AiarHOCTUY-
HO-NiKyBarbHOro anropuTMy, Skl Mu po3pobunu; 2 rpyna
(koHTponbHa) — 17 mauieHTiB, AiarHOCTHKY, NiKyBaHHs Ta
peabiniTauito SKMM BUKOHANM 3a 3aranbHOMPUAHATMM
MEeTOAMKaMU B iHLLWX Bigdinax ycTaHoBM.

Y DOCTIMKEHHS 3amyynnu Tinbky NawieHTiB i3 andys-
HOK hOpMOt0 3axBoptoBaHHS. CepepHili Bik XBOPUX Ha
yac BUKOHaHHs onepauii — 33,83 poky: HanimonoaLwomy
naujeHToBi 6 pokis, HancTapliomy — 80. B ocHoBHiI# rpyni
20 (64,5 %) xiHok i 11 (35,5 %) HOMOBIKIB; Y KOHTPOMbHIN —
9 (52,94 %) xiHok i 8 (47,06 %) vonosgikiB. 3a kpuTEPIEM
Xi-kBagpaT Pi3HULSA MK OCHOBHOI Ta KOHTPOMbHO0
rpynamu 3a ctatTio nauiexTiB (p = 0,763), dopmoto 3a-
xBoptoBaHHs (p = 0,712), Bikom HeBiporigHa. TpusanicTb
3aXBOPIOBAHHS B yCiX NALIEHTIB CTAHOBMNA Bif KiMbKOX TVX-
HiB 8o 5 pokie. Ha foonepaLitHomy etani BinbLUicTb i3 Hix
OTPVMyBan KOHCEPBATUBHE Ta/un onepaTMBHE NikyBaHHS
no3a Mexamu HalLoi ycTaHoBMW. [epiof cnocTepexeHHs 3a
nauieHTamm — Big 6 micsuis 4o 9 pokiB.

YciMm XBOpPUM BUKOHamu KniHivyHe (peTenbHui 36ip
aHamHesy, ornsg), nabopatopHe (3aranbHuii i Gioximiy-
HWIA aHani3un KPOBI; 3aranbHuiA aHania cevi; Mikpobionoris
Ta Cepororis KpoBi, CYHOBIANbHOI PiAMHM Ta 0OOMOHKK;
iMyHOMOrist KPOBI, CMHOBIANBHOI PiAMHM Ta 0BOMOHKK, Na-
TOMOPCHONOTist CUHOBIANBHOI PiaVHYM Ta 000MNOHKK), IHCTPY-
MeHTanbHe (peHTtreHorpadia, Y3M, MPT, aptpockonis)
obcTexerHs. [liarHOCTUYHY LiHHICTb HEeiHBA3WBHKX METO-
aiB pocnimkeHHs, 3okpema MPT, Y3[ i peHtreHorpadii,
OLiHIOBanM PeTPOCNEKTUBHO, BPAXOBYOUM pE3ynbTaTh
apTpockonii 41 apTpOTOMii.

Mig yac pocnimKkeHHs KopucTyBanuces knacudikavieo
3axBOPIOBaHHA Ha CTafil, LU0 3anponoHoBaHa 3aLeniHuM i
PogioHoBoto, B HaLLin Mogudikauii . MepesaxHa BinbLuiCTb
naujenTiB Manu |l ctagito 3axsoptoBaHHs (mab. 1).

Y BoChimKeHHI OLiHOBaNM YHKLIOHANBbHWA CTaH Ko-
niHHoro cyrnoba 3a Wwkanoto Jlicxonbma i ['inksicra (Lysholm
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Ta6nuus 1. Mogin nauienTis i3 AMBHC KC obox rpyn 3a cTagieto nepebiry
3aXBOPIOBAHHS!

6 18 7

OcHoBHa rpyna
KoHTponbHa rpyna 2 10 5

Tabnuus 2. CTpykTypa XipypriyHux yTpyyaHb y xBopux Ha AANBHC KC BignosigHo fo
cTagii nepebiry 3axBoptoBaHHs!

Crapis Bua onepatuBHOro nikyBaHHs

| 1) TotanbHa apTpockomniyHa CHOBEKTOMIs;
ToTanbHa BigKkpUTa CUHOBEKTOMIS.

2)
1) TotanbHa apTpockomniyHa CHOBEKTOMIs;
2) ToTanbHa BifKpUTa CUHOBEKTOMIS;

3) koMBiHOBaHa CUHOBEKTOMIS1.

i 1) ToTanbHa BigKkpUTa CHOBEKTOMISt + TOTarbHe eRAoNPOTE3yBaHHS KOMIHHOO
cyrnoba;
2) ToTarnbHa BifKp1Ta CUHOBKaMNCYNekToMis + ToTanbHe eHAonpoTe3yBaHHS
KoniHHoro cyrnoba.

Limping (5 points)
Never=5

Pain (25 points)
No pain = 25

Mild or periodically = 3
Strong and continuous = 0

Support (5 points)

No support =5

Walking stick or crutches = 2
Impossible = 0

Restraining (15 points)

No restraining or restraining feeling = 15
Has the feeling, but no restraining = 10
Occasional restraining = 6

Frequent =2

Joint restrained at examination = 0

Instability (25 points)

Never miss a step = 25

Seldom, during athletic activities

or other strong effort exercises = 20
Frequently during athletic activities
or other strong effort exercises

(or unable to participate) = 15
Occasionally in daily activities = 10
Frequently in daily activities= 5
Ateach step=0

Intermittent or mild during strong effort exercises = 20
Marked during strong effort exercises = 15

Marked during or after walking more than 2 Km = 10
Marked during or after walking less than 2 Km = 5
Continuous = 0

Swelling (10 points)

No swelling = 10

Upon strong effort exercises = 6
Upon usual exercises = 2
Continuous = 0

Climbing stairs (10 points)
No problem =10

Slightly damaged = 6

One step at a time =2
Impossible = 0

Squatting (5 points)

No problem =5

Slightly damaged = 4

Not exceeding 90 degrees = 2
Impossible =0

Total score:

Score table: Excellent: 95 - 100; Good: 84 — 94; Fair: 65 — 83; Poor: < 64

Puc. 1. OujHioBanbHa Lwkana Jicxonbma Ta linksicta (Lysholm and Gillquist Score) ans BuaHayeHHs

(yHKLiOHaNbHOro cTaHy koniHHoro cyrnoba, 6anw [14].

and Gillquist Score) [14], a SKiCTb Xipypri4HOro nikyBaHHS —
3a gaHumun MPT-gocnimkerns (puc. 1).

['onoBHe 3aBAaHHA XipypriyHoro nikyBaHHA — MaKcu-
MarnbHO paaukanbHe BuaganeHHs amiHeHoi [NBHC cuHo-
BianbHOi 060MOHKM, W06 3MEHLUMTN PU3UK BUHWUKHEHHS
peunamsy.

Ha#iHdopmMaTUBHILLMIA fiarHOCTUYHWIA MeToR, — mar-
HITHO-pe3oHaHcHa Tomorpadis (MPT) koniHHoro cyrnoba.
WMoro 3acTocyBanHs 0B0B'si3koBe Ha JoonepaLiiiHomy Ta
nicnsionepavinHoMy eTanax CrnoCTepexeHHs MawieHTiB i3
MBHC KC. Mig yac gocnimkeHHs po3pobunu CTpykTypy Xi-
pyprivHux yTpyyaHb ans xsopux Ha AMNBHC KC signosigHo
[o cTagii nepebiry 3axBoproBaHHs (mabri. 2).

Takox po3pobunu Ta 3anponoHyBanu nikyBanbHWIA
anroputm ans xsopux Ha MBHC KC (puc. 2). MNicns petens-
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HOro KniHiYHOro, NabopaTopHOro Ta IHCTPYMEHTANbHOTO
006CTexXeHb XBOPYM BU3Ha4anu nonepepHin giarHos NMBHC
KC i BukoHyBanu nepesionepaLiiiHe nnaHyBaHHs, 3BaXatoum
Ha hopMy Ta CTafito 3aXBOpIOBaHHs (mabn. 2).

Hagani, 3rigHo 3 nikyBanbHUM anropuTMoMm, Lo
3anponoHyBany, nauieHTaMm BUKOHyBanu MakCcuManbHO
pagvikanbHe BUAaneHHs 3MiHEHOTO CYHOBIANBbHOTO Luapy
cyrnoBoBoi Kancynu Ta ypaXeHNX 3aXBOPtOBaHHSAM CTPYK-
Typ BiAnoBigHo Ao dopmu MNBHC, noLumpeHHs po3pocTaHb
Ta cTagii 3axBoptoBaHHst. Ao naetbea npo AMBHC —
TOTanbHy CWHOBEKTOMIlO. |HTpaonepawiHo 3gicHioBanu
ZiarHoCTuKy Ta andepeHLinHy giarHocTuky MNBHC 3 iHwmmMn
CMHOBITaMM KOMIHHOTO cyrno6a, ake Lie NCeBaonyxXnHHe
3aXBOPIOBAHHS Ma€ XapaKTepHuil BUrnsag. IHTpaonepain-
HWIA MaTepian nepefasanu Ha JoobcTexeHHs B nabopa-
Topito natomopdonorii, Mikpobionorii Ta imyHonorii. Ha
niAcTaBi BidyanbHOro OLiHIOBAHHS Ta AaHWX natoMopdono-
riYHOTrO JOCHiAKEHHS BioNoriyHOro Matepiarny, BUy4eHoro
nig, Yac onepadii, BCTaHOBMBaM KriHiyHwii giarHos NMBHC
KC. Y nicnsionepaLiiHomy nepioai naLjieHTam npusHadanu
BignoB.igHy peabinitavito.

[Nt MOHITOPUHIY 3aXBOPIOBAHHS 3arariom i Ans BUsB-
NEHHS (Y1 He BUSIBNEHHS) OT0 PELMAVBY 30Kpema, NiaHoBi
00CTeXeHHs naLieHTiB 3gjicHioBanm yepes 3, 6, 12 micsuiB
nicns onepavii: KMiHIYHWA Ornsg 3 OLHIOBAHHAM (OYHKLO-
HaIbHOrO CTaHy NPOOMEePOBAHOro Cyrnoba, aHKETYBaHHS,
MPT, iMyHonoriYHe Ta 3aranbHOKMiHIYHe 0BCTEXEHHS KPOBI
(3a HasiBHOCTI — NyHKTaTy KoniHHoro cyrnoba). Hapani MPT
KOMiHHOTO cyrroba (sik OAWH i3 KpaLLyX BidyanisauiiHux He-
iHBa3vBHUX MeToAiB fiarHocTuku INBHC KC) pekomeHayemo
BWKOHYBaTV navieHTam 1 pa3 Ha pik npoTsrom 5 HacTynHux
pokiB nicnsa onepadii, fani — 1 pa3 Ha 5 pokis.

Ha umux KOHTpOnbHKX ornsaax i 06CTEXEHHAX nepen
nikapeM i naljeHToM nocTaBasno 3anuTaHHs Npo HasBHICTb
peungusy NMBHC KC. Manwv gBa BapiaHT Bignosigi:

a) Hi. Cnpustnueumin BapiaHT, SKMii MOXHa Ha3BaTy
onyxaHHsM/pemicieto. Taki navieHT NnpogoBxytoTb peabi-
niTayito i/fabo noBepTarTLCS 40 NOBCAKAEHHOI AiSNBHOCTI.
HacTynHuin BisuT — B pasi nosieu ckapr abo Ans 4eproBoro
MPT-koHTpOnto.

6) Tak. Y LbOMy BUNagKy peTenbHO NnaHyTb i BUKO-
HYIOTb MOBTOPHY OMnepaLito — ToTarnbHy BiAKPUTY CUHOBEK-
Tomito KC i3 peBisi€to CyanMHHO-HEPBOBOIO NnyyKa, pyTnspis,
6ypc Towo. BunyyeHi dparmeHTn iHTpaonepawiiHoro
GionoriyHoro matepiany noTpibHo BigaaBaTu Ha Aochi-
[PKeHHs B mabopatopito natoricTonorii Ans nigTBepmKEHHS
piarHosy peumams NMBHC KC, a Takox MikpobionoriuHy,
iMyHonoriyHy naboparopii. Yepes 1 micaub nicns onepaii
nicns paHHbOI NicnsionepaLiiiHoi peabinitavii nauieHTy cnig
3AICHUTY KypC AMCTaHLinHOI npomeHesoi Tepanii (30-35
Ip), wo Tpueae 10-14 gHis. Jani xBopuin Ma€e MPOJOBXMTM
peabinitauito. Yepes 3 micsui nicnsa pesisiiHoi onepauii
MOTPIGHO BMKOHATK KOMMMEKC 0BCTEXEHHS, BKIHOYa04M
MPT-koHTporb. 3HOBY akTyarnbHUM Gyae NUTaHHS Npo Ha-
aBHicTb peunamsy NBHC KC, wo mae ABa Wwnsxv BeaeHHs
nauieHTa (puc. 2).

Takuit TepmiH BukoHaHHs MPT koniHHoro cyrnoba He
BMNaaKoBwiA. [loBONi CknaaHo BiALLyKaTh y haxosil nitepa-
Typi po60oTH, Aie YiTko Bynn 6 onucaHi pereHepaTopHi MoX-
NWBOCTi CMHOBIANBHOTO LLApy CyrnoBoBOi Kancynu MoanH1
nicrnsi CMHOBEKTOMIi. Tak, 1Nt CTBOPEHHS LIbOro anroputmy
i TepMiHiB BUKOHaHHA MPT-gocnigxeHHs kepyBanuch
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| Onepauis (BignosigHo o cragii - N
MBHC KC > T8 GhOPMM SAXBOPIOBAHHS) > Peabinitauis

A

Y
. OucTaHuinHa
Maromopdonoris npomMeHeBa Tepanis MPT*
A A
PesisiiHa onepalis, «BigkpuTta»
TOoTanbHa CUHOBEKTOMIS / <% TAK oo Zp'anﬁ”;eﬁgzc KC HI 3> OpyxaHHs / Pewmicis
CVHOBKArCyIneKToMmis PO peuva

Puc. 2. NikyBanbHuit anroputm Anst XBOPUX Ha NirMEHTHWIA BINNOHOAYNSAPHMIA CUHOBIT KOMIHHOTO CyrnoBa.

*: MPT koniHHoro cyrnoba BuKoHytoTb Yepes 3, 6, 12 micsiuis nicns onepauii, fani — npotsirom 5 pokis 1 pa3 Ha pik, noTiM 1 pa3 Ha 5 pokiB.

AT b

Puc. 3. Aptpockoniyna kaptuHa ANBHC: Hanos3aHHsi naHyca npu MBHC Ha cyrno6oBuil XpsiLL BUPOCTKa CTErHOBOI KicTky (A); TMNoBWiA BUrmMsA cuHoBii npu AMNBHC i3 noeaHaHHsM

BOPCUHYACTYX i By3nyBaTuX yTBOpeHb (B, B).

ny6nikauieto G. Bentley et al, ae aBTopw onucysanu ekcne-
pUMeHTarnbHe LOCTIKeHHs Ha TBapuHax. BoHu 3'scysanm,
Lo nepiof, pereHepaLlii BHYTPILLIHBOTO Lwapy cyrnoba Tpueae
85-110 gHiB 3anexHo Bif iHAMBIgyanbHUX 0COBNMBOCTEN
[15]. Tomy 3anponoryBanu pobut MPT yepes 3 micsui (90
[JHiB) nicnst onepaLlii, o6 oLiHoBaTM CTaH PEreHepOBaHOTO
BHYTPILLHLOrO Lapy cyrnoboBoi kancynu. Hagani asTopu
nofBoBany TepMiH — 6 i 12 micauis BignoBigHo.

Pe3yabTati

AMNBHC KC Bpaxae 3a€e6inbLioro cuHosiansHy 060MoHKY
(wap) ycworo cyrnoba, Bcix Bigainis. Ha Il ta Il cragisx
nepebiry 3aXBOPIOBaHHs! MOXHA HaBiTb CNOCTepiraTh «Ha-
MOB3aHHs» MaHyca 3aXBOPIOBAHHS Ha CYrno6oBuMI XpsLL i3
Vioro pyiHyBaHHaM [16] (puc. 3A).

Mig yac onepadii cnoctepirany NOTOBLLEHHS CUHOBI-
arnbHoi 060MoHKK (rinepnnasito), Lo NOKpUTa BOPCUHKAMM
Ta By3naMm Ha LLMPOKi OCHOBI Y Ha HixLui. Becb cyrnob
30a€ThCS NOKPUTUM KOPUYHEBUMU Ta MOMapaH4eBy MM po3-
POCTaHHSIMM, LLIO CXOXi Ha BOAOPOCTI. Takwi konip 3ymoBne-
HWW BiOKMafeHHsAM NirMEHTY reMOCUAEPVHY Yepes MoCTilHi
KpOBOTeui 3 MaToNONYHO HOBOYTBOPEHUX CYAMH. Bysnu
HaragytoTb BUHOMPa[Hi rPOHa, LU0 BUCTYNaKTb Y MOPOXHWHY
cyrnoba. Mg yac nanbnawii cuHoBianbHi BOPCUHK puXITi Ta
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3aTHi 4O KPOBOTEYi NPY HAMEHLLOMY YLLKOZKeHHi. [eski
3 BOPCUHOK MICTUIM BANYKIi KiHLi 1 Manu BUTNSA XaoTUYHO
pO3MiLLEHOT «Bopoaw». IHLLI BOPCWHM 3 APIGHUMY KiHYMKamm
6ynu cxoxi Ha nuctsa nanopoTi (puc. 3 b, B). Akwwo 3axso-
ptoBaHHS Mano Tpueanuin nepebir, MOXHa crocTepiraTy,
K CMHOBIANbHI BOPCYHM NPOHWKaNM y BUPOCTKM, & TaKoX
Manu 3Mory peTenbHO OffSHYTU Ta «pearnbHO» OLHUTY
CTaH cyrnob0oBoro xpsLa B YCix Biaainax.

CTpykTypa XipypriYH1Xx onepavifi i KinbkicTb npoonepo-
BaHWX XBOPUX HaBefeHi B mabnuusx 3, 4.

AHarniaytoun pesynirati XipypriyHoro nikysaHHs [MBHC y
naLieHTiB OCHOBHOI rpyni, BUSIBUIW: NEpeBaskHil BinbLLOCTi
XBOPWX BUKOHANM TOTarbHYy apTPOCKOMiYHY CUHOBEKTOMIO
koniHHoro cyrnoba — 71 %. Micnsa usoro meToay Xipypriy-
HOTO NiKyBaHHS peLanB 3aXBOproBaHHs BUHUK Y 2 (9,1 %)
nauiexTis. B ogHomy Bunagky nosTopHi nposisu ANBHC Bu-
HWKIV Yepes 6 MicsLiB (arpecrBHWA nepebir 3aXBopoBaHHs),
B iHWOMY —u4epes 2 poku 6e3 nonepepHix 03Hak. ToTanbHy
BIOKPUTY CUHOBEKTOMItO BUKOHANW OOHOMY NaLlieHTy 3i CTi-
KOI0 KOHTPaKTYpOt0 B KONiHHOMY Cyrnobi Ta no3acyrnobosum
MOLUMPEHHAM 3aXBOPIOBAHHS B AiNsHKY MiAKOMIHHOI AMKU.
ToTanbHy BiOKPUTY CMHOBEKTOMIO Ta TOTarnbHEe €HOOoMpo-
Te3yBaHHA KOMIHHOO Cyrnoba BUKOHanMW ABOM naLlieHTam
i3 ANBHC KC IIl cTagii, B knx Yepe3 3axBOpOBaHHS 3pyit-
HOBaHi Cyrno6oBi NOBEPXHi KICTOK, LLIO YTBOPHOKOTb KOMIHHMIA
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W TotanbHa apTpockoniyHa
CMHOBEKTOMIst

ToTanbHa BigkpuTa
CUHOBEKTOMISt

ToTanbHa Bigkputa
CWHOBEKTOMIS
+ TOTanbHe eHfonpoTe3yBaHHs

m KombiHoBaHa cHoBeKkTOMist

m Cy6ToTanbHa apTpockoniyHa
CWHOBEKTOMIA

TotanbHa BigkpuTa
CNHOBEKTOMIA

BeHTpanbHa Bigkputa
CMHOBEKTOMIst
+ TOTanbHe eHoNpOTe3yBaHHst

KombiHoBaHa cuHoBekTOMist

m BeHTpanbHa Bigkputa
CWHOBEKTOMIS

Bupanenns kictu beitkepa

Puc. 4. Buau xipypriqHoro nikyBaHHs

100 OMNBHC KC y nauieHTiB 0CHOBHOT
. . pynu.
90 —&— BeHTparbHa BigkpuTa CMHOBEKTOMIs! [
BEHTPasbHa BiKPUTa CUHOBEKTOMIst FLGLS Ey E R WL
80 + ToTarbHe ennonpoTeayBanka KC [INBHC KC y navieHTis KOHTPONbHOI
rpynu.
70 cybToTansHa apTpockoniyHa ) )
CMHOBEKTOMS! Puc. 6. Pesynbratn xipypriuHoro
60 nikyBanHsa [ANMBHC KC 3a Lysholm
%— TOTanbHa APTPOCKOidHa 3anexHo i Buy onepaii. 3asiccto
5 CHHOBEKTOMIS abeunc HasezeHi nepioau cnoctepe-
XEHHS! NaLieHTiB 4O Ta nicns onepa-
—%— TOTanbHa BIAKPUTA CHHOBEKTOMIS Ll;}a 34 BICCIO OpAVHATES 100-GarbHa
40 wwKarna ouiHoBaHHs Lysholm.
ToTarbHa BifKpUTa CUHOBEKTOMIS
30 + ToTanbHe eHgonpotesysaHHs KC
20 KOMBIHOBaHa CMHOBEKTOMIS
10
—m— BUJANeHHs kictn beiikepa
0
Lysholm Lysholm Lysholm Lysholm
6 [o 3 micaui 6 micsuiB 12 micauis

Tabnuus 3. Buaw xipypriyHoro nikysaHHs [MBHC KC y naujieHTiB ocHoBHOI rpynu Ta
peunamBm nicns H1X

Ha3Ba nepBuHHOI onepauii Kinbkictb Peunpaus, Peungus, %
KinbKicTb

ToTanbHa apTpockoniyHa CMHOBEKTOMs
ToTtanbHa BigKpuTa CMHOBEKTOMIS 1 0

ToranbHa Bigkp1Ta CMHOBEKTOMIS 2 0 0
+ TOTanbHe eHOoNpoTE3yBaHHs
koriHHoro cyrnoba

KomGiHoBaHa CMHOBEKTOMIS 6 2 33,3
3aranom onepauin 31 4 12,9

Ta6nuus 4. Bugw xipypriutoro nikyaHHa NBHC KC y nauieHTiB KOHTPONbHOI rpynu
Ta peuuamBm nicns H1x

HasBa nepBuHHOI onepauii KinbkicTb Peuupus, PeLlVIAVIB
KinbKicTb
333

BeHTpanbHa BigkpuTa CHOBEKTOMIS

BeHTpanbHa BigkpuTa CMHOBEKTOMIst 2 0 0

+ ToTarbHe eHAoNpoTe3yBaHHs

KOniHHOTO cyrno6a

Cy6ToTanbHa apTpockoniyHa cMHoBekTomis 4 4 100
ToTanbHa BiAKp1Ta CUHOBEKTOMISt 1 0 0
KomGiHoBaHa CMHOBEKTOMIs 1 1 100
BunaneHHs kictu Beitkepa & 8] 100
3aranom onepauiin 17 10 58,8
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cyrnob. Mig yac onepaLii LWicTbOM naLieHTam 3acTocyBani
MeTOf, NOEAHAHHS TOTaNbHOI apTPOCKOMIYHOI CUHOBEKTOMIT
Ta AopcarnbHoI BiAKPUTOI CUHOBEKTOMIT — KOMGIHOBaHY CHO-
BEKTOMItO, y 2 (33,3 %) i3 HIX BUHWK PeLnavB 3aXBOPIOBaHHS
(4epes 7 pokiB i 3 Mmicaui) (mabn. 3, puc. 4).

Y KOHTPOIbHIN rpyni TifbKA OQHOMY MaLlieHTOBI BUKO-
Hanu pagukanoHe BuaaneHHs amiHeHux MNMBHC TkaHuH
koniHHoro cyrnoba (5,9 %). B ocHoBHil rpyni 3gificHmMnmn
TOTanbHe eHOONPOTE3yBaHHS KOMIHHOMO cyrnoba ABoM
nauieHtam. Ane nig vac NpoTe3yBaHHA BUKOHYBanu
TiNbKW BEHTParibHy CUHOBEKTOMIIO. BeHTpanbHy Bigkputy
CWHOBEKTOMItO 30iNCHWNK LWiCTEOM XBOpUM, Y 2 (33,3 %)
i3 HAX BUHUK peLamB 3axXBoptoBaHHS vepes 3 i 5 Micsuis.
Y KOHTPONbHIWA rpyni YOTUPLOM MaLieHTaM BMKOHAMM
cybToTanbHy apTpoCKOMiYHy CMHOBEKTOMIO, OOHOMY —
KOMGiIHOBaHY CMHOBEKTOMItO, TPOOM XBOPVM — BUAANEHHS
kicTn Belikepa 3 AinsHKM MigKOMIHHOT AMKW. Y LMX NauieHTiB
npoTsrom 12 micAuiB micns onepaLii cnoctepirany peuuavs
3axBoOptoBaHHs (mabn. 4, puc. 5).

lMepeq ouiHIOBaHHAM (OYHKLOHABHOO CTaHy KOMiHHO-
ro cyrnoba 3aiNCHUIN CTaTUCTUYHE ONpaLtoBaHHS JaHUX
3a rpynamu. Tak, 3a KpuTepiem X2 PisHULS MiXX OCHOBHOIO
Ta KOHTPONMbHOK rpynamut 3a POpMO0 3aXBOPIOBAHHS
(p = 0,712), cratTio (p = 0,763), Bikom (p = 0,104)
XBOPWX HEBIPOrigHa, @ OTKE MOXHA OLiHIOBATY NOKA3HWKN
Ans Bcix 48 XBopux.
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90 100
*
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Lysholm o Lysholm Lysholm Lysholm Lysholm o Lysholm Lysholm
3 micsaui 6 micsuis 12 micauis 3 micsaui 6 micsiuis
7 Crapii nepebiry AMBHC ~ —— 1 2 3 8 —— OcHoBHa rpyna

Lysholm
12 micauis

KoHTponbHa rpyna

Puc. 7. Pesynebratu xipypriuHoro nikysanHs [INBHC KC 3a Lysholm 3anexHo Big cTaaii nepebiry 3axsoptoBaHHs. 3a Biccto abcumc HaBeAeHi Nepiofm CnocTepexeHHs nauieHTis Ao
Ta nicns onepauii, 3a siccto opanHat — 100-6anbHa Lukana ouiHoBaHHS Lysholm.

*: 6anu 3a Wwkanoto Lysholm ctaTucTyHo BIporigHo BiAPI3HSIOTHCS.

Puc. 8. Pesynsraty xipypriyHoro nikyaHHst ANMBHC KC 3a Lysholm y rpynax gocnimpxerHs. 3a Biccto abeumc HaBeneHi nepioan cnocTepexeHHs nauieHTi Ao Ta nicns onepadii, a

3a Biccto opanHaT — 100-6anbHa Lkana ouiHioBaHHS Lysholm.

*: Bka3aHo, ae 6anu 3a Lwkanoto Lysholm cratucTuyHo BiporigHo BiapisHAKTLCS.

9A

3ap0BinbHO

B He3apgoginsHo

9b

B He3agosinbHO
3af0BinbHO
[o6pe

® BigmiHHO

Puc. 9. OuiHtoBaHHS (yHKLiOHaNBHOTO CTaHy koniHHOTO cyrno6a 3a Lwkanoto Lysholm o (A) Ta yepes 12 micsuis nicnsi onepadii (B) y Beix xBopux Ha ANBHC.

Ta6nuus 5. OujHtoBaHHs XipypriyHoro nikysaHHs AMBHC KC 3a Lysholm 3anexHo Big Buay onepadii

Kop onepauji | Bug onepauii l{epes 3 micaui l{epe:'. 6 micauis liepe:’. 12 micsauis

1 BeHTpanbHa BigkpuTa CMHOBEKTOMIist

2 BeHTpanbHa BigkpuTa CMHOBEKTOMIS + ToTamnbHe eHAonpoTedyBaHHs KC 37 47 63
5 CybToTansHa apTpockomniyHa CUHOBEKTOMIst 43 61 63
6 ToTanbHa apTpocKoniyHa CMHOBEKTOMIS 44 67 80
7 ToTanbHa BifKpUTa CUHOBEKTOMIS 34 61 73
8 TotanbHa BigkpuTa CMHOBEKTOMIsi + ToTanbHe eHAonpoTe3yBaHHst KC 27 56 72
9 KowmbiHoBaHa ciHoBekTOMist 39 66 72
10 BupanenHs kictu Beiikepa 51 67 57

72
50
89
84
80
73
62

AHaniaytoun pesynetatu nikysanHs AMBHC KC 3a
wkanoto Lysholm 3anexHo Big Bugy onepaLii, BUSBAIK:
TOTanbHa apTPOCKOMiYHa CUHOBEKTOMIS 1ae 3MOry oTpUMa-
TN XOPOLLi pyHKLIIOHaNbHI pe3ynbraTi Bxe Yepes 6 Micsis
nicns onepauii, Yepes 12 MicAUiB — XOPOLUi Ta BiAMiHHi.
HanripLui peaynsratit BUHaUMnW y XBOPUX, SKUM BUKOHAIN
cy6TOTanbHy apTPOCKONiYHY CHOBEKTOMILO Ta BULANEHHS
kict Betikepa (puc. 6).

Oujinunu peaynstati nikysanHsa AMBHC KC y navuienTis
BiZMOBIAHO [0 cTajii 3axBoproBaHHA (puc. 7). Ha puc. 7
MNoKasaHo, LLO HalkpalLLli pe3ynsTaTi OTpUMarnu B nauieHTiB

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

i3 ANBHC KC i3 | cTagjeto 3axBoptoBaHHs. BukopuctasLum
MEeTO4 MaTeMaTU4HOi CTaTUCTUKW ANS OLiHIOBaHHS pe-
3ynbTariB, BCTAHOBWMW: Bany 3a OLiHIOBANBHOM) LIKAOH
Lysholm cTaTucTyHo JOCTOBIPHO BiAPI3HAOTLCA 3a CTafi-
amu o onepauii (p = 0,000782), uepes 3 (p = 0,00005)
Ta 6 micsuis nicns onepauiji (p = 0,04). i BigmiHHOCTI
MOCTYMOBO 3MeHLyBanucs Ta yepes3 12 micauis nicns
onepalii maixe 3Huknm (p = 0,89).

Ockirnbkv B NaLEHTIB KOHTPOMBHOI rpyni peLnanBsiB
OMNBHC 6yno Binblue, HiX y XBOPUX OCHOBHOI rpymnu,
MOPIBHANM pe3ynbTaTit NiKyBaHHS Linx ABOX rpyn (puc. 8).
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Tabnuus 6. [JaHi HaykoBOi niTepaTypy LWOQO pe3ynbTaTiB XipypriYHoOro MikyBaHHS

OMNBHC KC [16]
XBOpUX (cuHoBeKTOMI)

Zvijac et al. 12 ONBHC ApTpockoniyHa 14

Chin etal. 40 [MNBHC Binkputa 17

Chen et al. 19 ONBHC Biakputa 11

van der Heijden etal. 30 ONBHC 14 - BigkpuTa 28
16 —aprtpockoniyvHa 94

Jainetal. 29 AnBHC ApTpockoniyHa 41

Bufe et al. 21 ONBHC Biokputa 30

Kostogryz et al. 31 ONBHC 23 —aptpockoniyHa 8,7
3 - BigkpuTa 0
5 — kombiHoBaHa 40

662
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AHani3ytouu daHi, Wo HaBefeHi Ha puc. 8, BCTaHo-
BWMW: B NaLi€HTIB OCHOBHOI rpyny pesynstaTi NikyBaHHs
OMBHC KC 3HauyHO Kpalui, HbX Y NauieHTiB KOHTPOMbHOI
rpynu. PesyneraTi 3a LWwkanoto Lysholm cratuctiHo Bi-
POrifHO BiAPI3HAKOTLCA Y rpynax [OCMIMKEHHS 0 onepaLii
(p = 0,61),4epe33(p = 0,0017),6 (p < 0,05)i12 micsuiB
nicnsa Hei (p < 0,05).

06roBopeHHsA

[OMBHC Bpaxae Bci Bipainu koniHHoro cyrnoba. Lis arpe-
cvBHa hopma 3axBOPtOBaHHS BUKITMKAE HE3BOPOTHI 3MiHM
B Cyrnobi, Moxe peLuansyBaTty.

JlikyBanbHuUI anropuTm, Sikuin po3pobunu, Jonomarae
npaBunbHO BecTh nauienTis i3 NMBHC KC. BiH cnpsimosa-
HWiA Ha Te, Wob MakcumarbHO eheKTUBHO KOHTPOMKOBATHU
AKICTb NiKyBaHHS, @ TAKOX 3MEHLLMTU KinbKiCTb peLmamBiB
3aXBOPHOBAHHSI.

[MPUYMHW BUHUKHEHHS peLMayBIB Y NaLieHTiB OCHOBHOT
rpymm (12,9 %) — ocobnuBiCTb 3aXBOPIOBaHHS Ta 1Oro
arpecvBHWiA nepebir (peumans BUHUK Yepes 3 i 6 micsuiB
nicns onepaii).

[PUYMHN BUHVKHEHHS PELIMAMBIB Y NALLIEHTIB KOHTPOITb-
Hoi rpynu (58,8 %) —0cobnnBoCTi 3aXBOPIOBaHHS Ta 10ro
arpecvBHUIA Nepedir, a TaKoX AiarHOCTUYHO-NIKYBarbHi YMH-
HUKW, SIK-OT HepaaukanbHe BuganeHHs MBHC i amiHeHnx
HaBKOIMLLHIX TKaHWH.

OTxe, NOPIBHIOKOYM Pe3ynbTaTy NiKyBaHHS OCHOBHOI Ta
KOHTPOILHOI rpyM, Bif3Ha4aemo: 3aBAsaku po3pobreHomy
Ta 3anponoHOBaHOMY iKyBanbHOMY anropuTMy BAANOCh
[OCSITY KpaLLmux Pe3ynsTaTiB Ha KOXXHOMY 3 KOHTPOIbHNX
OrnsAiB, a TaKOX 3MEHLLUUTU KiMbKICTb peLyanBiB.

Taki BMAW XipypriyHnx onepaLiii, Sk BeHTpanbHa
BiOKpUTa CUHOBEKTOMISsI, CyOTOTanbHa apTpocKomniyHa cu-
HOBEKTOMIs! Ta BUZaneHHs kictu beitkepa maibke y 100 %
BUMaZKiB NpM3BOAATL [0 BUHMKHEHHS peunavsy OMNBHC
KC, apxe pagukanbHe BUaaneHHst 3aXBOptoBaHHS 3a LMK
METOAMKaMU HE MOXITMBE.

g yac ouiHoBaHHS pe3ynbTaTiB NikyBaHHS 48 XBOpUX
Ha AMBHC KC BigmiHHi nokasHukm 3a wkanoto Lysholm
BCTaHOBUIM Y 22 %, xopowi —y 45 %, 3a00BinbHi —y
21 %, He3azoBinbHi —y 12 % nauieHTis (puc. 9).

KoHTponb SIKOCTI XipypriYHOMO MiKyBaHHS 34iNCHUNK
3a gonomoroto aaHnx MPT koniHHoro cyrno6a. Kpim Toro,
PETPOCNEKTUBHO OLHMMM YaCTOTY BUHWUKHEHHS PELManBY
OMNBHC y nauieHTiB OCHOBHOI rpynu Ta NopiBHsNM 3 BioMo-
CTaMM ¢haxoBoi nitepatypy. AHanisytoun Aai, Lo HaBeaeHi

http://zmj.zsmu.edu.ua

B mabnuyj 6, BCTaHOBUNMU, LLO B HALLIOMY JOCAiMKeHHi oaHa
3 HaWYMUCNEHHILLMX rpyn Ta OAWH i3 HAUMEHLLIX BiOCOTKIB
BUHWKHEHHS peumavBiB 3axBoptoBaHHsl. Lle ninTBepmxye
€(EeKTVBHICTb 3aNPOMOHOBAHOIO MiKyBaNbHOO anropuTMy,
XipypriyHoi ctparerii nikyBaHHs xsopux Ha INMBHC KC.

BucHoBKU

1. 3acTocoByto4M PO3pOONEHuIA anroputm Ans niky-
BaHHS XBOPWX Ha NIrMEHTHWIA BiNMOHOAYNSPHWA CUHOBIT
koniHHoro cyrnoba, ogepxanu BigMiHHI pesynsTaTi 3a
wkanot Lysholm y 22 % xBopmx, xopowi —y 45 %,
3a00BinbHi —y 21 %, He3amoBinbHi —y 12 % nauieHTis.

2. Y nepiog noHag 12 micauis nicns onepadii pesynb-
TaTu NikyBaHHS Maixe He BigpisHatoTees (p = 0,89) TaHe
3anexarb Big cTagii nepebiry andysHoi hopmm nirMeHTHOro
BINNIOHOZYNSIPHOTO CUHOBITY KoniHHOro cyrnoba. OTxe,
caMe 3axBOPIOBAHHS € [OBOMi arpecyBHUM i CKNagHWM
ANS1 NiKyBaHHS.

3. MakcumanbHO pagukanbHOMO BUOANEHHS 3MiHe-
Hoi MBHC cuHoBianbHOT 060MOHKM MOXHa A0CArTM 3a
ZOMOMOrOK TOTasnbHOI apTPOCKOMIYHOI CUHOBEKTOMIT,
TOTanbHOI BiAKPUTOI CMHOBEKTOMIT (3 abo Be3 ToTanbHoro
€HOonpoTe3yBaHHs) Ta KOMBIHOBaHOI cHoBeKTOMIi. Came
Li B1Aw onepaLiii fanv 3amory oTpumaTi HaneuLi 6anu 3a
Lwkanoto Lysholm.

MepcnekTMBM noganbLUMX AOCHIAKEHb. 3a OCTaHHI
10 pokiB y CBITi akTyanisyBaBcsi iHTEPEC OO BMBYEHHS
MirMEHTHOrO BiNIOHOAYNSPHOMO CUHOBITY (TEHOCMHOBI-
anbHOT raHTOKMITUHHOI MyXMHYM). TPUYMHM LUBOTO — He-
[OCTaTHbO BUMBYEHI ETIONOris, NaTOreHe3 3axBOPHOBAHHS,
BiZICYTHICTb MPOTOKONIB NiKyBaHHS, MPOTHOCTUYHUX MapKe-
PiB LLOZI0 PaHHBOrO BUSIBMEHHS peLnamBiB ToLLo. OCKinbku
XipypriyHe nikyBaHHS NirMEHTHOrO BiNIOHOAYNSPHOMO
CVHOBITY [1a€ XOpOLLi pe3ynbraTh, po3pobneHHs HOBWX i
BOOCKOHAMEHHS HAsiBHWUX METOZIB LOMOMOXeE MOMinLUMTL
pesyrnbTaTi MikyBaHHS, a 0TXe MOXHa MiHIMi3yBaTV pU3nKK
BUHUKHEHHS PELMAMBIB Y nicnsonepauiinHoMy nepioai.

KoHniKT iHTepeciB: BiACyTHIl.
Conflicts of interest: authors have no conflict of interest to declare.

Haaifwaa po pepakuii / Received: 29.04.2021
Micas poonpautoBaHHs / Revised: 12.05.2021
MpuiHaTo A0 Apyky / Accepted: 21.05.2021

BipomocrTi npo aBTOpiB:

epacumenko C. I., A-p Mea. Hayk, Npodecop, roAOBHUI Aikap,
KepIBHMK BiAAIAY 3aXBOPIOBaHb CYrA06iB y AOPOCAnX, AY «IHCTUTYT
TpaBmartonorii Ta optoneaii HAMH Ykpainu», m. Kuis.

ORCID ID: 0000-0002-6378-1196

Koctorpus O. A., A-p MEA. HayK, 3aCTYMHWK FOAOBHOTO Aikaps 3
XipypriuHoi poonomoru, AY «IHCTUTYT TpaBMaToAOrii Ta opToneaii
HAMH Ykpaixu», M. Kuis.

ORCID ID: 0000-0002-9533-9247

Koctorpus t0. 0., KaHA. MeA. HayK, MOAOALLIMIA HayKOBWI
CniBPOBITHMK BiAAIAY 3aXBOPIOBaHb CyrA06iB Y AOPOCAMX,

AY «HcTuTyT TpaBmatoorii Ta optoneaii HAMH YkpaiHu», M. KuiB.
ORCID ID: 0000-0001-7187-298X

Babko A. M., A-p MeA. HayK, CTapLUMi HayKOBWIt CriBPOBITHUK
BiAAIAY 3aXBOPIOBaHb Cyrno6iB y AOPOCAUX, AY «HCTUTYT
TpaBmartonorii Ta optoneaii HAMH Ykpainu», m. Kuis.

ORCID ID: 0000-0001-5919-5429

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.


https://orcid.org/0000-0002-6378-1196
https://orcid.org/0000-0002-9533-9247
https://orcid.org/0000-0001-7187-298X
https://orcid.org/0000-0001-5919-5429

Mariko B. M., A-p Mea. HayK, AOLIeHT, 3aB. LieHTpy opToneaii,
€HAOMNPOTE3YBAHHSA Ta PEKOHCTPYKTUBHOI TPABMaTOAOTi,

KHM «BiHHK1LbKa 06AacHa KAiHIYHA AikapHs iMeHi M. |. Muporosa
BiHHMLBKOT 06AACHOT paam», YkpaiHa.

ORCID ID: 0000-0002-0715-4104

Information about authors:

Herasymenko S. I., MD, PhD, DSc, Professor, Head Doctor, Head
of the Department of Joint Diseases in Adults, Sl “Institute of
Traumatology and Orthopedics of the NAMS of Ukraine”, Kyiv.
Kostohryz O. A., MD, PhD, DSc, Deputy Head Doctor for Surgical
Care, Sl “Institute of Traumatology and Orthopedics of the NAMS
of Ukraine”, Kyiv.

Kostohryz Yu. 0., MD, PhD, Junior Researcher of the Department
of Joint Diseases in Adults, SI “Institute of Traumatology and
Orthopedics of the NAMS of Ukraine”, Kyiv.

Babko A. M., MD, PhD, DSc, Senior Researcher of the Department
of Joint Diseases in Adults, S| “Institute of Traumatology and
Orthopedics of the NAMS of Ukraine”, Kyiv.

Maiko V. M., MD, PhD, DSc, Associate Professor, Head of

the Center for Orthopedics, Endoprosthesis and Reconstructive
Traumatology, CNE “Vinnytsia Regional Clinical Hospital named
after M. 1. Pyrohov of the Vinnytsia Regional Council”, Ukraine.

CeeaeHus 06 aBTOpax:

Tepacumetko C. U., A-p MeA. Hayk, Npodeccop, raBHbIi Bpau,
PYKOBOAMTENL OTAEAA 3a60AEBAHMIA CYCTABOB Y B3POCALIX,

Y dAHCTUTYT TPaBMartonoriv v optronean HAMH Ykpautbiy, T. Kues.
Koctorpbiz O. A., A-p MEA. HayK, 3aMEeCTUTEAb FTAAaBHOTO Bpaya

No XMpYprveckon nomoLLu, Y «MHCTUTyT TpaBMatoAornm 1
opronean HAMH YkpauHbl», T. Kues.

Koctorpbi3 F0. 0., KaHA. MeA. HayK, MAGALLIMIA HayuHbIM COTPYAHWK
oTAeAa 3a60AeBaHUII CYCTABOB Y B3POCAbIX, 'Y «MHCTUTYT
TpaBmatonrorumn u optoneann HAMH YkpauHbi», T. Kues.

Babko A. H., A-p MeA. Hayk, CTapLUMit HayUHbIM COTPYAHUK OTAEAA
3ab0NeBaHNI CYCTaBOB Y B3POCAbIX, Y «MHCTUTYT Tp@aBMaToOAOT UM
1 oproneann HAMH YkpauHbi», . Kues.

Maiiko B. M., A-p MeA. HayK, AOLIEHT, 3aB. LieHTpom opToneauu,
3HAOMPOTE3UPOBAHUA U PEKOHCTPYKTUBHOMN TPABMATOAOTMH,

KHIN «BUHHULKaA 0OAaCTHAsA KAMHUYECKas BOAbHULA UMEHU

H. W. MuporoBa BUHHULKOrO 06AaCTHOMO COBETa», YKpauHa.

Cnucok nitepatypu

[1] Pigmented Villonodular Synovitis: Radiologic-Pathologic Correlation /
M. D. Murphey et al. RadioGraphics. 2008. Vol. 28. Issue 5. P. 1493-
1518. https://doi.org/10.1148/rg.285085134

[2] All-Arthroscopic Treatment of Intra- and Extra-Articular Localized
Villonodular Synovitis of Knee / R. Simonetta et al. Joints. 2017. Vol. 5.
Issue 3. P. 184-187. https://doi.org/10.1055/s-0037-1605586

[3] O'Connell J. X. Pathology of the Synovium. American Journal of Clinical
Pathology. 2000. Vol. 114. Issue 5. P. 773-784. https://doi.org/10.1309/
LWW3-5XK0-FKG9-HDRK

[4] Pigmented villonodular synovitis and related lesions: the spectrum of
imaging findings / J. Lin et al. American Journal of Roentgenology. 1999.
Vol. 172. Issue 1. P. 191-197. https://doi.org/10.2214/ajr.172.1.9888766

[5] Bravo S. M., Winalski C. S., Weissman B. N. Pigmented Villonodular
Synovitis. Radiologic Clinics of North America. 1996. Vol. 34. Issue 2.
P. 311-326.

[6] Rydholm U. How | do it: Pigmented villonodular synovitis. Acta
Orthopaedica Scandinavica. 1998. Vol. 69. Issue 2. P. 203-210. https:/
doi.org/10.3109/17453679809117632

[71 True bursal pigmented villonodular synovitis / I. F. Abdelwahab, S.
Kenan, G. C. Steiner, M. Abdul-Quader. Skeletal Radiology. 2002.
Vol. 31. Issue 6. P. 354-358. https://doi.org/10.1007/s00256-002-0491-2

[8] Long-term Follow-up of Surgically Treated Localized Pigmented
Villonodular Synovitis of the Knee / J. S. Dines et al. Arthroscopy.
2007. Vol. 23. Issue 9. P. 930-937. https://doi.org/10.1016/j.
arthro.2007.03.012

[9] Sharma V., Cheng E. Y. Outcomes after Excision of Pigmented
Villonodular Synovitis of the Knee. Clinical Orthopaedics and Related
Research. 2009. Vol. 467. Issue 11. P. 2852-2858. https://doi.
0rg/10.1007/s11999-009-0922-7

[10] Rauh P.B., Bernard J., Craig D. M. Pigmented villonodular synovitis of
the knee: average five-year follow-up of arthroscopic treatment. Journal
of the Southern Orthopaedic Association. 2002. Vol. 11. Issue 2. P. 88-92.

[11] De Ponti A., Sansone V., Malchereé M. Result of arthroscopic
treatment of pigmented villonodular synovitis of the knee. Arthroscopy.

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

Original research

2003. Vol. 19. Issue 6. P. 602-607. https://doi.org/10.1016/s0749-
8063(03)00127-0

[12] Blanco C. E., Leon H. O., Guthrie T. B. Combined partial arthroscopic
synovectomy and radiation therapy for diffuse pigmented villonodular
synovitis of the knee. Arthroscopy. 2001. Vol. 17. Issue 5. P. 527-531.
https://doi.org/10.1053/jars.2001.24068

[13] The use of surgery and yttrium 90 in the management of extensive
and diffuse pigmented villonodular synovitis of large joints / S. Shabat
et al. Rheumatology. 2002. Vol. 41. Issue 10. P. 1113-1118. https://doi.

[14] Lysholm J., Gillquist J. Evaluation of knee ligament surgery results with
special emphasis on use of a scoring scale. The American Journal
of Sports Medicine. 1982. Vol. 10. Issue 3. P. 150-154. https:/doi.
0rg/10.1177/036354658201000306

[15] Bentley G., Kreutner A., Ferguson A. B. Synovial regeneration and

articular cartilage changes after synovectomy in normal and steroid-

treated rabbits. The Journal of Bone and Joint Surgery. British volume.

1975. Vol. 57. Issue 4. P. 454-462.

van der Heijden L., Piner S. R., van de Sande M. A. Pigmented

villonodular synovitis: a crowdsourcing study of two hundred and

seventy two patients. International Orthopaedics. 2016. Vol. 40.

Issue 12. P. 2459-2468. https://doi.org/10.1007/s00264-016-3208-1

16

References

[1]  Murphey, M. D., Rhee, J. H., Lewis, R. B., Fanburg-Smith, J. C., Flem-
ming, D. J., & Walker, E. A. (2008). Pigmented Villonodular Synovitis:
Radiologic-Pathologic Correlation. RadioGraphics, 28(5), 1493-1518.
https://doi.org/10.1148/rg.285085134

[2] Simonetta R., Florio M., Familiari F., Gasparini G. & Rjsa M. A. (2017).
All-Arthroscopic Treatment of Intra- and Extra-Articular Localized
Villonodular Synovitis of Knee. Joints, 5(3), 184-187. https://doi.
0rg/10.1055/s-0037-1605586

[3] O’Connell, J. X. (2000). Pathology of the Synovium. American Journal
of Clinical Pathology, 114(5), 773-784. https:/doi.org/10.1309/LWW3-
5XK0-FKG9-HDRK

[4] Lin,J., Jacobson, J.A., Jamadar, D.A., &Ellis, J. H. (1999). Pigmented
villonodular synovitis and related lesions: the spectrum of imaging
findings. American Journal of Roentgenology, 172(1), 191-197. https:/
doi.org/10.2214/ajr.172.1.9888766

[5] Bravo, S. M., Winalski, C. S., & Weissman, B. N. (1996). Pigmented Vil-
lonodular Synovitis. Radiologic Clinics of North America, 34(2), 311-326.

[6] Rydholm, U. (1998). How | do it: Pigmented villonodular synovi-
tis. Acta Orthopaedica Scandinavica, 69(2), 203-210. https://doi.
0rg/10.3109/17453679809117632

[7] Abdelwahab, I. F.,,Kenan, S., Steiner, G. C., &Abdul-Quader, M. (2002).
True bursal pigmented villonodular synovitis. Skeletal Radiology, 31(6),
354-358. https://doi.org/10.1007/s00256-002-0491-2

[8] Dines,J.S., DeBerardino, T. M., Wells, J. L., Dodson, C. C., Shindle, M.,
DiCarlo, E. F., & Warren, R. F. (2007). Long-term Follow-up of Surgically
Treated Localized Pigmented Villonodular Synovitis of the Knee. Ar-
throscopy, 23(9), 930-937. https://doi.org/10.1016/.arthro.2007.03.012

[9] Sharma, V., & Cheng, E. Y. (2009). Outcomes after Excision of
Pigmented Villonodular Synovitis of the Knee. Clinical Orthopaedics
and Related Research, 467(11), 2852-2858. https://doi.org/10.1007/
§11999-009-0922-7

[10] Rauh,P.B., Bernard, J., & Craig, D. M. (2002). Pigmented villonodular
synovitis of the knee: average five-year follow-up of arthroscopic treat-
ment. Journal of the Southern Orthopaedic Association, 11(2), 88-92.

[11] De Ponti,A., Sansone, V., & Malchere, M. (2003). Result of arthroscopic
treatment of pigmented villonodular synovitis of the knee. Arthroscopy,
19(6), 602-607. https://doi.org/10.1016/s0749-8063(03)00127-0

[12] Blanco, C. E., Leon, H. O., & Guthrie, T. B. (2001). Combined partial
arthroscopic synovectomy and radiation therapy for diffuse pigmented
villonodular synovitis of the knee. Arthroscopy, 17(5), 527-531. https://
doi.org/10.1053/jars.2001.24068

[13] Shabat, S., Kollender, Y., Merimsky, O., Isakov, J., Flusser, G.,
Nyska, M., & Meller, I. (2002). The use of surgery and yttrium 90
in the management of extensive and diffuse pigmented villonodular
synovitis of large joints. Rheumatology, 41(10), 1113-1118. https:/doi.

[14] Lysholm, J., & Gillquist, J. (1982). Evaluation of knee ligament sur-
gery results with special emphasis on use of a scoring scale. The
American Journal of Sports Medicine, 10(3), 150-154. https://doi.
0rg/10.1177/036354658201000306

[15] Bentley, G., Kreutner, A., & Ferguson, A. B. (1975). Synovial regene-
ration and articular cartilage changes after synovectomy in normal and
steroid-treated rabbits. The Journal of Bone and Joint Surgery. British
volume, 57(4), 454-462.

[16] vander Heijden, L., Piner, S. R., & van de Sande, M. A. (2016). Pigmen-
ted villonodular synovitis: a crowdsourcing study of two hundred and
seventy two patients. International Orthopaedics, 40(12), 2459-2468.
https://doi.org/10.1007/s00264-016-3208-1

ISSN 2306-4145  http://zmj.zsmu.edu.ua 663


https://doi.org/10.1016/s0749-8063(03)00127-0
https://doi.org/10.1016/s0749-8063(03)00127-0
https://doi.org/10.1053/jars.2001.24068
https://doi.org/10.1093/rheumatology/41.10.1113
https://doi.org/10.1093/rheumatology/41.10.1113
https://doi.org/10.1177/036354658201000306
https://doi.org/10.1177/036354658201000306
https://doi.org/10.1007/s00264-016-3208-1
https://doi.org/10.1148/rg.285085134
https://doi.org/10.1055/s-0037-1605586
https://doi.org/10.1055/s-0037-1605586
https://doi.org/10.1309/LWW3-5XK0-FKG9-HDRK
https://doi.org/10.1309/LWW3-5XK0-FKG9-HDRK
https://doi.org/10.2214/ajr.172.1.9888766
https://doi.org/10.2214/ajr.172.1.9888766
https://doi.org/10.3109/17453679809117632
https://doi.org/10.3109/17453679809117632
https://doi.org/10.1007/s00256-002-0491-2
https://doi.org/10.1016/j.arthro.2007.03.012
https://doi.org/10.1007/s11999-009-0922-7
https://doi.org/10.1007/s11999-009-0922-7
https://doi.org/10.1016/s0749-8063(03)00127-0
https://doi.org/10.1053/jars.2001.24068
https://doi.org/10.1053/jars.2001.24068
https://doi.org/10.1093/rheumatology/41.10.1113
https://doi.org/10.1093/rheumatology/41.10.1113
https://doi.org/10.1177/036354658201000306
https://doi.org/10.1177/036354658201000306
https://doi.org/10.1007/s00264-016-3208-1
https://orcid.org/0000-0002-0715-4104
https://doi.org/10.1148/rg.285085134
https://doi.org/10.1055/s-0037-1605586
https://doi.org/10.1309/LWW3-5XK0-FKG9-HDRK
https://doi.org/10.1309/LWW3-5XK0-FKG9-HDRK
https://doi.org/10.2214/ajr.172.1.9888766
https://doi.org/10.3109/17453679809117632
https://doi.org/10.3109/17453679809117632
https://doi.org/10.1007/s00256-002-0491-2
https://doi.org/10.1016/j.arthro.2007.03.012
https://doi.org/10.1016/j.arthro.2007.03.012
https://doi.org/10.1007/s11999-009-0922-7
https://doi.org/10.1007/s11999-009-0922-7

OpmrM HaAbHbl€ NCCAEAOBAHNA

UDC 616.617-003.7-089.879-089.168-035-036.8-037
DOI: 10.14739/2310-1210.2021.5.229170

Predictive factors of extracorporeal shock wave lithotripsy failure
in the treatment of patients with ureterolithiasis

0. S. Vozianov2*ABCD 'S 0, Vozianov(DAFE

State Institution “Institute of Urology of National Academy of Medical Sciences of Ukraine”, Kyiv

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

Key words:
ureterolithiasis,
treatment,
extracorporeal
shockwave
lithotripsy,
predictors.

Zaporozhye
medical journal
2021; 23 (5), 664-669

*E-mail:
dr.vozianov.uro@gmail.
com

KatouoBi croBa:
ypeTeponiTias,
AiKyBaHHS,
€KCTpakoprnopanbHa
YAGPHO-XBUABOBA
NITOTPUNCIA,
NPEAVNKTOPU.

3anopisbkui
MeAHYHWUI XXypHaA.
2021.T. 23, Ne 5(128).
C. 664-669

KatoueBble croBa:
YPETEPOAUTHAS,
AeUEHUE, IKCTPa-
KopnopaAbHas
YAAPHO-BOAHOBAS
AUTOTPUNCKA,
NPEAMKTOPbI.

3anopoxckui
MEAULIMHCKHUI XYPHaA.
2021.T. 23, Ne 5(128).
C. 664-669

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

Efficacy of different approaches to the treatment in patients with ureteral calculi and predictive factors for the success are the objects
of contemporary studies. However, only few on them studied the duration factor of typical ureterolithiasis symptoms and changes of
the ureter wall as predictive factors of extracorporeal shock wave lithotripsy (ESWL) failure in patients with ureteral stones.

The aim of the study was to determine the peculiarities of histological changes in the ureter wall as a result of calculus presence and
to evaluate the predictive factors of ESWL failure in patients with ureterolithiasis.

Materials and methods. An analysis of the treatment by ESWL in 662 patients with ureterolithiasis was performed. The patients
were divided into two groups: Group 1, n = 629 (95.0 %) individuals with effective ESWL and Group 2, n = 33 (5.0 %) patients
with ESWL failure when calculi were not eliminated. Stones were found in 378 (57.0 %) patients in the upper third of the ureter, in
50(7.6 %) —inthe middle and in 234 (35.4 %) —in the lower third. For determining the predictors of ESWL failure, the Spearman’s
Rank Correlation Coefficient was used.

Results. The overall ESWL efficacy in our study was 95.0 %. The strong inverse correlation was found between the ESWL suc-
cess and duration of symptoms (r = -0.92) and stone size (r = -0.68). Stone localization in the ureter did not influence the ESWL
outcomes (r = 0.27).

Conclusions. Increasing of the period from the manifestation of primary clinical symptoms to the implementation of ESWL reduces
the treatment efficacy. Patients with ureteral stones more than 15 mm have lower stone-free rates after ESWL.

MporHocTHuHI paKTopu HEe3aA0BIAbHUX pe3yAbTaTiB eKCTPAKOPNopaAbHOI
YAApPHO-XBUAbOBOI AITOTPUNCIi B AikyBaHHi XBOPUX Ha ypeTepoAaiTia3

0. C. BosiaHos, C. 0. BosiaHoB

EdhekTuBHICTb pi3HIX MeTOAIB NiKyBaHHS! y XBOPYX i3 KOHKPEMEHTaMM CeY0BOAA Ta MPOrHOCTWYHI DaKTOpW yCnilLHOT Tepanii —06'ekTn
Cy4yacHUX JoCnigpxeHb. Tirbku B OKpeMUX AOCRIMKEHHAX BUBYAnW TPUBaniCTb CUMMTOMIB, LLO XapakTepHi ANns ypeTeponiTiasy, Ta
3MiHW CTiHKV Ce4OBOAA SIK MPOTHOCTUYHI (haKTOpK HE3aAO0BINbHIUX Pe3ynbTaTiB eKCTPaKopnopanbHOi YaapHO-XBUILOBOI ITOTPUNCIT
Y XBOPWX i3 KaMEHsIMM Ce40BO/a.

MeTta po6oTi —BCTaHOBWTM OCOBNMBOCTI FiCTONMOMYHIX 3MiH Y CTiHLi CE40BOLA BHACTILOK HASBHOCT KOHKPEMEHTY, OLIHATM NPOTHOC-
TUYHI (aKTOPK HE33A0BINBHIX PE3YNLTaTIB EKCTPaKopnopanbHoOi yaapHO-xBIUbLOBOI NiToTpuncii (EYXIT) y xBopyx Ha ypeTeponiTias.

Marepianu Ta metoau. [poananisysanu pesynsraty nikyBaHHs 662 Xsopux Ha ypeTeponitias metogom EYXIT. MauieHTis noginunm
Ha fgi rpynu: 1 Bkrtodana 629 (95,0 %) xBopux i3 nosuTveHUM edpextom Big EYXI, rpyna 2 — 33 (5,0 %) oci6 i3 He3agoBinbHUMK
pe3ynkTaTam, Konu BiAXOMKEHHs! KOHKPEMEHTY He Binbynocs. KameHi y BepxHili TpeTuhi cevooaa Busieunv B 378 (57,0 %) naui-
€HTIB, y cepenHin —y 50 (7,6 %), y HWxXHiR TpeTuri —y 234 (35,4 %). [Ins BU3Ha4EHHS NPEAVKTOPIB HE3aA0BINBLHUX Pe3ynsTaTiB
BUKOPUCTOBYBaNHM koediLlieHT paHroBoi kopensuii CripmeHa.

Pesyniratu. 3aranbHa edbektvHicTe EYXIT — 95,0 %. Bussunmu cunbHy 3BOpoTHY Kopensuito Mix ycniwnictio EYXIT i Tpusanictio
cumnTomiB (1 = -0,92), poamipom koHkpemeHTy (r = -0,68). JlokarniaaLlis kameHs B ce4oBogj He BvBae Ha pesynstatn EYXIT (r = 0,27).

BucHoBku. 36inbLUeHHS TePMiHY Bif NOSBY NEPLLMX KMIHIYHUX CUMNTOMIB 10 BUKOHaHHS EYXI1 3HIKY€E epeKTUBHICTb nikyBaHHS.
Y nauieHTiB i3 kKaMeHsIMK B CE40BOAAX PO3MIPOM MoHaz 15 MM BCTAHOBUIM HUXKYi NOKA3HWKM 3BIiNbHEHHS CEYOBOAIB Bif KOHKpe-
MeHTiB nicns EYXI1.

MporHocTuueckue pakTopbl HEYAOBAETBOPUTEALHBIX PE3YALTAaTOB IKCTPAKOPNOPaAbHOM
YAQPHO-BOAHOBOW AMTOTPUNCUM B A€4eHUU OOABHbIX YPeTepoAUTHA3OM

A. C. Bo3uaHos, C. A. BosuaHoB

OhhEKTUBHOCTL Pa3NMUHbIX METOLOB JIe4eHMst Y BOrbHbIX C KOHKPEMEHTaMM MOYETOYHIKA W NMPOrHOCTMYECKUE (PaKTOPbI YCMELLHOI
Tepanun —oGbeKTbI COBPEMEHHBIX UCCTIEN0BaHMIA. TOMbKO B HEKOTOPIX MCCMEN0BaHMSIX U3y4arni MPOLOIKUTENBHOCTb CMIMTOMOB,
XapaKTepHbIX Ans ypeTeponuT1asa, 1 N3MEHEHNS CTEHK MOYETOHVKA Kak MPOrHOCTUYECKVE (hakTopbl HEYAOBNETBOPUTENbHBIX
pe3ynbTaToB SKCTPaKOPMOpanbHO YAapHO-BOMHOBO IUTOTPUNCUM Y BOMbHBIX C KAMHSIMI MOYETOYHMKA.

Llenb paGoTbl — ycTaHOBUTH OCOBEHHOCTH TMCTOMOTMYECKMX UBMEHEHMIA B CTEHKE MOYETOYHMKA BCMIEACTBME HAMMYMS KOH-
KpeMeHTa, OLEHUTb MPOrHOCTUYECKIE (haKTOPbl HEYAOBNETBOPUTENbBHBIX PE3YNLTATOB 3KCTPAKOPNOparbHOiA yaapHO-BOMHOBOM
nutotpuncum (QYBJ1) y 60nbHbIX YpeTeponuTasom.
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Martepuans! n MeToAbl. [poaHannavpoBany pesynstaThl fiedermst 662 6onbHbIX ypeteponuTiazom metogom OYBJ1. MaumneHTo
nogenuny Ha age rpynnel: 1 Bkntovana 629 (95,0 %) 6onbHbIX ¢ nonoxutensHbiM addektom ot YBJ, rpynna 2 — 33 (5,0 %)
nauueHTa ¢ Hey[0BNETBOPUTENbHBIMI Pe3ynbTaTamul, KOra OTXOXAEHWe KOHKPEMEHTa He Mpou3oLLIIo. KaMHU B BEpXHEl TPETH
MOYETOYHMKA 0BHapyxeHbl y 378 (57,0 %) naumeHToB, B cpepHeit —y 50 (7,6 %), B HuxHen TpeTn —y 234 (35,4 %). [nsi onpe-
[ieneHns NpeavkTopoB HEeYA0BNETBOPUTENbHBIX PE3YNLTATOB UCMOMNb30Bani KoahULMEHT paHroBor koppensuun Cnnpmena.

Pesyneratbl. Obwas addextnHocTb YBJ1 coctasuna 95,0 %. MccnenosaHue nokasano cumbHyto o6patHyo Koppensaumio
mexay adekTnBHOCTb0 JYBJT 1 NpopomkMTENBHOCTBI0 cMMNTOMOB (r = -0,92), pa3mepom KoHkpemeHTa (r = -0,68). Jloka-
NN3auMs KaMHsi B MOYETOYHUKE He BNWSIET Ha pesynbtatbl QYBIT (r = 0,27).

BbiBoAbI. YBENNYeHMe Cpoka OT NOSIBMEHUs NePBbIX KIMHUYECKX CUMMNTOMOB A0 BbinonHeHns YBJ1 cHukaeT achhekTMBHOCTb
neYeHns. Y NauneHTOB C KaMHSIMM B MOYETO4HMKAX pasmepamm bonee 15 MM ycTaHOBMeHbI Gonee HU3k1e nokasatenu ocBo6o-

XOEHWS1 MOYETO4YHMKOB OT KOHKpeMeHToB nocne JYBIT.

Ureterolithiasis is a worldwide disease with multifactorial etio-
logy and high, upto 39 % within 15 years, reoccurrence rates
that affects a large number of patients, and predominantly
manifesting by sudden, colicky, aimost severe one-sided flank
pain that may become constant or worse as time passes. Fre-
quent urination, dysuria, gross hematuria, nausea, vomiting
also may occur. Usually stones are formed within the kidney
cavity and then descending the ureter. Treatment of uretero-
lithiasis routinely starts from the management of acute pain
and medical expulsive therapy (MET) by alpha-blockers,
calcium channel blockers, corticosteroids, or phosphodieste-
rase-5 (PDE5) inhibitors to promote stone passage. In cases
of MET failure, active interventions to remove a calculus
are needed, especially in the case of large and/or impacted
stones. Extracorporeal shockwave lithotripsy (ESWL) and
ureteroscopy (URS) are the two key active interventions in
patients with ureteral calculi [1-4].

Certain factors negatively influencing the effectiveness
of ESWL for urolithiasis like obesity, developmental kidney/
ureter abnormalities, stone density etc. are already known,
others are the subject of current research. Some authors
distinguish numerous factors, which possibly might influ-
ence the results of ureterolithiasis treatment with ESWL. At
the same time, individual reports concluded that their own
creation of useful model for predicting the ESWL results had
been failed, while S. Yamashita et al. emphasized the need
to identify new predictors [5,6].

The European Association of Urology considers
the absence of ureteral obstruction below the location of
the stone as one of the prerequisites for effective ESWL
in ureterolithiasis [7]. Nevertheless, no attention is paid to
changes in the ureter wall, which occur directly at a stone
location, progress over time and can affect the process of
calculi or fragments removal from the ureter.

Aim
The aim of our study was to determine the peculiarities of
histological changes in the ureter wall as a result of calculus

presence and to evaluate the predictive factors of ESWL
failure in patients with ureterolithiasis.

Material and methods

Our prospective study included 662 patients with ureterolo-
thiasis who were treated in our clinic by ESWL. Compute-
rized tomography was used for ureteral stones visualization
and their density assessment in Hounsfield units (HU).
Inclusion criteria were: calculi of any localization pre-
sence in the ureter sized over 5.0 mm in the greatest di-
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mension with previous inefficient medical expulsive therapy
with tamsulosin 0.4 mg and spasmolytics.

Exclusion criteria were: age below 18 years, stone
size of <5.0 mm, and standard ESWL contraindications
according to the EAU guidelines [7].

ESWL was considered as effective if a stone in the ure-
ter was fragmented and eliminated afterward spontaneously
not followed by an invasive treatment.

To evaluate the predictors of ESWL failure, 662 enrolled
patients with ureterolithiasis were divided into 2 groups:

—Group 1, n = 629 (95.0 %) patients with complete
stone elimination after ESWL;

—Group2,n = 33(5.0 %) patients with ESWL failure.
We did not achieve complete stone elimination in these
patients, therefore ureteroscopy was performed with urete-
rolithoextraction in 26 (78.8 %) patients or holmium laser
lithotripsy in 7 (21.2 %) patients.

ESWL was performed by lithotripters “Siemens Modu-
laris Uro” (Siemens, Germany). We used an ureteropyelo-
scope RichardWolf® for uretheroscopy and a holmium laser
lithotripter LisaLaser® SPHINX 30 Wt — for fragmentation
of large calculi.

During ureteroscopy, we performed biopsy of the ure-
teral wall at the place of calculi localization and compared
obtained histological findings with normal intact ureteral
mucosa. Microscopy of specimens was performed at x40
magnification after hematoxylin and eosin staining.

We analyzed the possible influence of the following
parameters on ESWL failure: duration of symptoms (a
time of calculus presence in the ureter), stone size and
localization (upper third, middle or lower third of the ureter).
Statistical tests were two-tailed and a level of P < 0.05
was considered significant. To determine the presence/
absence of a correlation between the analyzed parameters
and ESWL outcomes, the Spearman’s Rank Correlation
Coefficient was used.

Results

Among the 662 patients enrolled, there were 461 (69.7 %)
males and 201 (30.3 %) females aged 18-85 years
(46.9 * 14.4 years) with a male-to-female ratio of 2.3:1.0.
Mean body mass index was 24.6 (SD = 5.3, range
17.6-48.4). Calculi were localized in the upper third part of
the ureter in 378 (57.0 %) patients, in the middle part —in
50(7.6 %),andinthe lower part —in 234 (35.4 %) patients.
Calculiwere presentin the left ureterin 311 (47.0 %) cases
and in the right ureter —in 351 (63.0 %) cases (Fig. 1).
Overall ESWL efficacy (stone-free rate) in our study was
achieved in 629 (95.0 %) patients, while ESWL failure was
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Fig. 1. Localization of stones in the ureters.

Table 1. ESWL outcomes in the patients with ureterolithiasis and different duration of
symptoms

Duration ESWL success (n = 629) | ESWL failure (n = 33) Efficacy, %
of symptoms, days

31 (49 4) 99.7*
8-14 184 (29.3) 5 (15.2) 97.4
15-29 100 (15.9) 12(36.4) 89.3*
30-59 27 (4.3) 10 (30.3) 73.0*
260 7(1.1) 5(15.2) 58.3**

*: baseline; **: statistical difference of ESWL efficacy comparing with the baseline (P < 0.05).

Table 2. ESWL outcomes in patients with different ureteral stone size

ESWL success (n = 629) | ESWL failure (n = 33) Efficacy, %

-upto10 392 62 3) 10 (30 3) 97.5*
10 —upto 15 218 (34.7) 20 (60.6) 91.6
15 —upto 20 19(3.0) 3(9.1) 86.4*

*: baseline; **: statistical difference of ESWL efficacy comparing with the baseline (P < 0.05).

Table 3. ESWL outcomes in patients with different stone localization in the ureter

Stone localization in | ESWL success (n = 629) | ESWL failure (n = 33) Efficacy, %
the ureter

Upper third 360 57 2) 18 (54 6) 95.2¢
Middle third 48(7.,6) 2(6.1) 96.0%
Lower third 221 (35.1) 13(39.4) 94.4%

*: baseline; ##: no statistical difference of ESWL efficacy comparing with the baseline (P > 0.05).

registered in 33 (5.0 %) cases. An analysis on the relation-
ships between ESWL efficacy/failure and duration of symptoms
(the time of a calculus presence in the ureter) revealed predic-
tive factors as the stone size and its localization in the ureter.
Table 1 presents the relationships between ESWL
outcomes and the duration of symptoms in our patients.
According to the Spearman’s Rank Correlation Coef-
ficient, we registered strong inverse correlation between
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ESWL efficacy and duration of symptoms in our patients with
ureterolithiasis (r = -0.92). Thus, with increasing duration of
symptoms, the effectiveness of ESWL decreased.

Table 2 presents the relationships between ESWL
outcomes and the stone size in the greatest dimension in
our patients.

According to the Spearman’s Rank Correlation Coef-
ficient, we registered strong inverse correlation between
ESWL efficacy and stone size in our patients with uretero-
lithiasis (r = -0.68). Therefore, with increasing stone size,
the ESWL effectiveness decreased. As presented in Table
2, among 238 patients with ureteral calculi sized from 10
mm up to 15 mm, successful ESWL was registered in 218
(91.6 %). The results obtained demonstrate efficacy of
ESWL even in such size of ureteral calculi. Patients with
ureteral calculi sized over 15 mm demonstrated statistically
lower stone-free rates after ESWL comparing to the baseline
(86.4 % vs.97.5 %, P < 0.05).

Table 3 shows relationships between ESWL outcomes
and stone localization in the ureter in our patients.

Using the Spearman’s Rank Correlation Coefficient
we did not found any correlation between ESWL efficacy
and stone localization in the ureter in our patients with
ureterolithiasis (r = 0.27). It means, according to our
data, the stone localization in the ureter did not influence
the ESWL outcomes and could not be considered as a
predictor of ESWL failure.

Assessment of the ureteral stone density we performed
before ESWL in all 629 patients from Group 1 and 33 pa-
tients from Group 2. Stone density ranged from 200 HU to
1600 HU in Group 1 and from 340 HU to 1600 HU in Group
2. Taking into account that the absence of fragmentation was
observedonlyin7 (1.1 %) patients out of all 662 from both
groups, we believe that the stone density did not influence
significantly on the final outcome of ESWL in patients with
ureterolithiasis (r = 0.24).

Ureteroscopic biopsy was performed followed by a histo-
logical examination of the ureteral wall in patients with different
time of stones presence in the ureters (7 days, 1 month and 3
months) with a comparative analysis of the results both with
one another and with the results of the ureteral wall exami-
nation where a stone was absent (a control sample, Fig. 2).

Histological appearances of biopsy specimens with
hematoxylin and eosin staining and original magnification
x40 are presented in Fig. 2-5.

Focal hemorrhages and areas of epithelial exfoliation
are visualized, which occurred during the material collec-
tion. Stratification of the urothelium is preserved, there
are superficial, intermediate and basal urotheliocytes,
the number of epithelial rows ranges from 3 to 5 without
cellular atypia.

Focal hemorrhages and areas of epithelial exfoliation
are visualized, which occurred during the material collection.
Stratification of the urothelium is largely preserved, the num-
ber of epithelial rows ranges from 3 to 5 without cellular
atypia, but with dystrophic changes in the form of vacuolar
dystrophy. There are areas of epithelial exfoliation, exposed
basement membrane, exfoliation of surface urotheliocytes.
Submucosal layer is characterized by moderate edema.

Stratification of the urothelium in most areas is pre-
served, the number of epithelial rows ranges from 5 to
7 without cellular atypia, but with dystrophic changes in
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Fig. 4. A fragment of the ureteral wall where a stone was localized up to one month. Fig. 5. Afragment of the ureteral wall where a stone was localized up to three months.

the form of vacuolar dystrophy. There are areas of epithelial
exfoliation, exposed basement membrane, exfoliation of
superficial, intermediate and basal urotheliocytes. Massive
submucosal edema, vascular congestion, moderate focal
lymphocyte and mononuclear cells infiltration.

In most of the mucous membrane, there are areas of
epithelial exfoliation, exposed basement membrane, exfo-
liation of the surface, intermediate and basal urotheliocyte
layers. Epitheliocytes are without cellular atypia, but with
dystrophic changes in the form of vacuolar dystrophy.
Submucosal layer with pronounced edema, proliferation
of fibrous connective tissue, pronounced focal lymphocyte
and mononuclear cells infiltration.

We registered the pronounced submucosal edema
and proliferation of fibrous connective tissue at the place
of long-term presence of ureteral calculi (Fig. 5). Exposed
basement membrane and focal edema, which were not
seen in the control intact sample (Fig. 2), were progressively
increased over time (Fig. 3-5).

Discussion

Efficacy of different approaches to the treatment for patients
with ureteral calculi is an object of contemporary studies.

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

Yazici O. et al. in 2015 reported that higher BMI and in-
creased stone attenuation values were significant factors
influencing the final outcome of shock wave lithotripsy in
proximal ureteral stones. In the authors’ view, opposite to
the current literature data, high skin-to-stone distance (SSD)
was the only independent predictor of the shock wave litho-
tripsy success in patients with distal ureteral stones [8—10].

Various, sometimes not useful models for the prediction
of ESWL effective outcomes are under validation now. Patient
factors associated with ESWL efficacy have been proposed
including body mass index (BMI), SSD, anatomic features
of the kidney/ureter, stone size, location and density or even
patient age, gender and breathing patterns. Technical factors,
such as energy levels, different frequency of shock waves
used, accuracy of focusing and targeting the calculus may
also influence the ESWL outcomes [5,7,11-13].

The influence of duration of ureteral calculus presence,
its size and localization on the ESWL outcomes was studied.
According to our data, efficacy of ESWL did not depend on
the localization of calculus in the ureter (Table 3). As pre-
sented in Tables 1, 2, we found the strong inverse correlation
between ESWL efficacy and the calculus size (r = -0.68) as
well as the time of calculus presence (duration of symptoms)
(r = -0.92). So, these parameters could be considered as
predictors of ESWL failure in patients with ureterolithiasis.
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We examined histological changes in the ureteral wall
at the place of calculus location. Pathohistological changes
in the ureters, arising due to the presence of foreign bodies
there, were registered by B. Vogt and I. Chokri in 2020. The
authors have found mucosal irritation after ureteral double-pig-
tail stenting and proposed original approach to decrease it
[14]. According to our data, at the place of stone location in
the ureter, inflammatory changes developed at first followed
by dystrophic changes in the form of vacuolar dystrophy over
time. Submucosal layer was characterized by massive edema
with fibrous connective tissue proliferation at the third month
of the disease. The manifestations of inflammatory, sclerotic
and necrotic changes of the ureteral wall increased over time.
We think that detected changes could have a direct negative
impact on the stone free rate following ESWL fragmentation
as well as removal of fragments by endoscopic methods.

Hamamoto Sh. et al. in 2020 suggested that operative
time of ureteroscopic lithotripsy (URSL) and ureteral injuries
in patients with ureteral calculi were significantly correlated
with endoscopic finding grades. The authors concluded
that appropriate intervention around 34 days (limited to 98
days) after symptom onset is necessary for treating ureteral
calculi. Even if intervention passed 98 days post-symptom
onset, staged URSL, alternative procedures, and detailed
informed consent should be planned in advance. Due to
high efficacy of ESWL and URS in patients with urolothiasis,
there is a need for a clear understanding of their advantages
and disadvantages [15,16].

Itis obvious that dystrophic and inflammatory changes
with connective tissue proliferation impair the elasticity of
the ureteral wall, which in turn negatively affects the eva-
cuation of stones or their fragments after ESWL and reduce
its efficacy (Fig. 2-5). Features of the dynamic histological
changes in the ureteral wall under the long-term influence
of the stone presence there require further research.

The EAU recommends using ESWL as a first-line treat-
ment for patients with ureterolithiasis in cases of a stone
does not exceed 1.0 cm.

We have demonstrated a positive result of ESWL in
those with ureteral calculi larger than 1.0 cm and up to 1.5
cm in the greatest dimension, but according to the time in-
terval from the disease onset to the first session of lithotripsy
of not more than 14 days (Tables 1, 2).

In our study, we have tried to evaluate the risk factors
of ESWL failure in patients with ureterolithiasis. Based on
statistical analysis, we have found inverse correlations
between duration of symptoms and the stone size with
efficacy of ESWL; therefore, we suggest that the same
factors could be positive predictors of its failure. Prospects
for further research are to continue the study on the risk
factors for ineffective treatment of patients with ureteral
stones by ESWL.

Conclusions

1. ESWL was effective in 95.0 % of our patients with
ureterolithiasis and could be successfully performed even
in calculi from 1.0 cm up to 1.5 cm in the greatest dimen-
sion. The duration of symptoms and the stone size can be
considered as predictors of ESWL failure.

2. An increase in time between the onset of primary
clinical symptoms and the ESWL decreased the effective-

ness of treatment. Patients with ureteral calculi sized over
15 mm demonstrated lower stone-free rates after ESWL.

3. Prolonged presence of stones in the ureter pro-
moted the proliferation of stromal elements of its wall with
the development of fibrous connective tissue, impairing its
elasticity and adversely affecting the processes of stone
elimination after ESWL.

Prospects for the further research. Further studies
on prognostic factors of low-invasive treatment failure
in ureterolithiasis patients and deeper morphological
analyses of the upper urinary tract changes should be
conducted in order to decrease the level of surgical in-
tervention failure.
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The aim of this article is to assess the initial status, characteristics of the tumor process and initial surgical treatment in patients
with well-differentiated thyroid carcinomas who subsequently showed resistance to ™'l therapy, comparing with the control group
of patients who achieved a positive effect of '3'l therapy.

Materials and methods. In total, 156 cases of well-differentiated thyroid cancer were analyzed. The control group consisted of
189 patients who showed complete responses to treatment of metastases after **'l therapy and the confirmed relapse-free period.
The patients were operated and followed up in the Department of Endocrine Gland Surgery of SI “V. P. Komisarenko Institute of
Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine” between 1990 and 2019.

Results. Based on our study, in the group of radioiodine-resistant metastases, there was a 3.1:1.0 predominance of women over
men; whereas in the control group, this ratio was 1.4:1.0. It was noted that resistance to radioactive iodine in patients under 20
years of age was 4 times significantly lower (10.26 %) comparing with the radiosensitive group (41.90 %). In the age group of
41-60 years, radioiodine resistance was 6.5 times higher than that in the comparison group (39.10 % and 6.35 %), and in the age
group over 61 years — 11 times (11.54 % and 1.05 %). The impact analysis of radiation exposure on the radioiodine refractori-
ness occurrence revealed that among patients living in radiation-contaminated areas of Ukraine in 1986 following the Chornobyl
accident, there were no significant differences in the development of resistance to radioactive iodine (resistance to 'l —51.92 %
(n = 81),treatmentresponse 'l —64.02 % (n = 121)). These differences may be due to the younger age of patients affected by
radiation and better sensitivity to radioiodine compared to the main group patients. The maximum number of radioiodine-resistant
observations was in the intermediate risk group (71.15 %; n = 111). Worth noting is the significant number of radioiodine-resis-
tant metastases in the group where their absence was initially diagnosed (11.53 %; n = 18) and in the group where the proper
assessment of lymph collectors was not performed (29.49 %; n = 46). Radioiodine resistance was significantly more common
(33.97 %; n = 53)in observations where the prophylactic central dissection was not performed.

Conclusions. The main risk factors in the development of radioiodine-resistant metastases were the age of patients older than 40
years, the limited primary surgery on regional lymphatic collectors of the neck, tumor aggressiveness. Careful pre- and intraoperative
assessment of regional collectors of the lymph outflow, preventive central neck dissection and extensive therapeutic dissections
can reduce the risk of residual and radioiodine-resistant metastases. Timely diagnosis of metastases can improve the results of
primary surgical treatment for patients with differentiated thyroid carcinoma and reduce the incidence of radioiodine resistance.

Papioii0ape3uCTeHTHI MeTacTasu BUCOKOAUDEPEHLiH0BAHOIO PaKy LWUTOBUAHOI 3aA03H,
aHani3 XapaKTepUCTHK NYXAWH i NepBUHHOrO ONEePaTUBHOrO BTPYYaHHSA

M. B. Octadiiuyk, A. €. KoBaneHko, H0. M. TapalueHko

MeTa po6oTU — OLHUTY NEPBUHHWIA CTaTYC, XapakTePUCTMKW NYXMMHHOIO NPOLIECY Ta MOYaTKOBOrO XipypriYHOro NikyBaHHs B
nauieHTiB i3 BUCOKOAM(EPEHLIIIOBAHNMM KapLHOMaMy LMTOBUAHOI 3aM03u, siki 3rofoM Mani peauncTeHTHICTb 4o Tepanii ™,
MOPIBHSIHO 3 KOHTPOMBLHOIO MPYMOK0 XBOPUX, SiKi Maru no3UTUBHMIA echekT Big Tepanii 11,

Marepianu Ta meToau. BukoHanu aHania 156 cnoctepexeHb BUCOKOAMMEPEHLIMOBAHOTO paKy LUMTOBUAHOI 3351031, PE3VCTEHTHUX
fo Tepanii "*'l. KontponbHa rpyna — 189 navieHTiB, y sikix BU3HAUMIN NO3UTUBHUIA eeKT NikyBaHHs MeTacTasiB nicns tepanii 'l
Ta foBeaeHoro 6e3peunanBHoro nepioy. MauieHTy npoonepoBaHi Ta nepebyBany nig CNoCTePeXeHHsM Y Bigaini xipyprii 3ano3
BHYTPILUHBOI cekpeLlii OY «IHCTUTYT eHpokpuHonorii Ta 06MiHy pedoBuH imeHi B. M. Komicaperka HAMH Ykpainuy (1990-2019 pp.).

Pesynktatu. Y rpyni pagioionpesvncTeHTHUX MeTacTasis nepeBaxant XiHku y cnigigHoLwerHi 3,1:1,0, a y rpyni KOHTponto cnis-
BiJJHOLLIEHHS1 XiHOK i YOroBikiB cTaHOoBUMO 1,4:1,0. BusiBuK, WO Pe3NCTEHTHICTb A0 PadioaKTMBHOIO NOAY B NaLieHTiB Bikom 4o 20
pokis 6yna BiporigHo B4eTBePO HIk4oto (10,26 %) nopisHsHO 3 pagiorioayyTiveoto rpynoto (41,90 %). Y Bikosii rpyni 41-60 pokis
pagionofpe3nCTEHTHICTb NepeBaxana B 6,5 pasa NopiBHAHO 3 rpynoto nopiBHsHHS (39,10 % 6,35 %), a cTapiue 3a 61 pik —B
11 pasiB (11,54 %i1,05 %). AHaniayrouu BNAVB pagiaLiiHOro ONpOMIHEHHS HA BUHWKHEHHS pagioioapedpakTepHOCT, BUSBUMM:
cepeq nauieHTiB, siki npoxxusany B 1986 p. Ha pagiauinHo 3abpyaHeHux TepuTopisx YkpaiHu BHacnifok aBapii Ha YopHOOMNbCHKi
AEC, He Gyno BiporigHnx BiAMIHHOCTEN 3a PO3BUTKOM CTIKOCTI IO pafioakTUBHOIO 1ody (pe3ncTeHTHicTb Ao 'l — 51,92 %
(n = 81); edoekT nikyaHHsa 'l — 64,02 % (n = 121)). Lli BigMiHHOCTI MOXYTb ByT1 NOB'A3aHI 3 MONOALLMM BIiKOM pagiaLiiiHo
nocTpaxaanux nawieHTiB i KpaLLot YyTIMBICTIO 4O pagiooay NOPIBHSHO 3 naLlieHTamn OCHOBHOI rpynu. MakcumanbHa KinbKicTb
pagionoape3nCTEHTHUX COCTEPEXEHb — Y Tpyni NpoMixHoro pusuky (71,15 %; n = 111). MNpueepTae yBary Ynmana Kinbkictb
papioiope3nCTEHTHNX MeTacTasiB y rpyni, B kil NepBUHHO iX He aiarHoctysamm (11,53 %;n = 18),iy rpyni, ae He BUKOHYBanM
HanexHe OLiHIOBaHHS CTaHy niMdaTnyHnx konektopis (29,49 %; n = 46). Y crocTepexeHHsX, Ae NpodinakTUYHy LieHTparnbHy
[VCEKLIt0 He BYKOHYBanW, PagionoapesncTeHTHICTb BU3HadYanm BiporigHo yacrile (33,97 %;n = 53).
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BucHoBku. OCHOBHI (hakTOpu pO3BUTKY Pagiooape3nCTEHTHUX MeTacTasiB — Bik naLieHTiB cTaplue 3a 40 pokis, 0bmexeHuit obesir
NEePBUHHOTO ONEPaTUBHOIO BTPYYaHHS Ha perioHapH1X NiMGaTuyHNX KONekTopax LUK, arpeCUBHICTb NyXnUHWU. PeTenbHicTb Ao- Ta
iHTpaonepaLiiHOro OLiHOBaHHS per'ioHapHWX KONeKTOopIB NiMAOBIATOKY, BUKOHAHHS NPOMiNaKTUYHOI LLeHTparbHOI A1ceKwii wui Ta
LUMPOKMX TepaneBTU4HNX ANCEKLIN Aat0Tb 3MOTY 3MEHLLUMTI PU3NK PO3BUTKY pesnayanbHUX i pafiofioapesncTeHTHIX MeTacTasis.
CBoevacHa fjarHocTika MeTacTtasiB fae MOXMBICTb MONINWNTIA pesyrnbTaTi NEPBUHHOMO XipypriyHOro NMikyBaHHS NaLieHTiB i3
AndepeHLiioBaHOI0 TUPEOIAHOK KapLIMHOMOO, 3HU3WUTW YacTOTy PO3BUTKY PafioA0APE3NCTEHTHOCTI.

Paanoioape3ncTeHTHbIe MeTacTasbl BbiICOKOAU(DGEPEeHLMPOBAHHOIO paka LLUTOBUAHOM Kntouesble croBa:

Xene3bl, aHaAM3 XapaKTepUCTUK ONyXOAeH W NepBUYHOr0 ONepaTMBHOrO BMELLaTeAbCTBa ’fmﬁ%g:‘z\:"sm

M. B. Octaduituyk, A. E. KoBaneHko, t0. H. TapaLieHko KEAESE,
Xupypruyeckoe

Llenb paboTbl — OLEHUTL NEPBUYHBIN CTATYC, XapaKTEPUCTMKI OMyXOMNeBOro NpoLIEcca 1 HAYarbHOTO XUPYPIUYECKOrO NIEYEHNA Y AGUEHUE, PAAMOMOA-

MavLmMeHTOoB C BbicokoandepeHLMPOBaHHBIMIM NaNUNASPHLIMI KaPLMHOMaMW LLIMTOBUAHOM Kenesbl, BOCAEACTBIAM MPOSBUBLLMX  PE3UCTEHTHbIE

Pe3NCTEHTHOCTb K Tepanuu ™'l, No cpaBHEHWO C KOHTPOIBHON FPYNMoi 6OMbHBIX, Y KOTOPbIX NOMYYEH NONOXKATENbHBIA APDEKT  MeTacTasbl,

Tepanum 1. paanonoaTepanus.

Matepuanbl u metogbl. MpoBegéH aHanus 156 HabntoaeHUn BbICOkOANGMEPEHLIMPOBAHHOMO paKa LUMTOBMAHON KeNesbl,

PE3NCTEHTHbIX K Tepanun *¥'l. KoHTponbHas rpynna — 189 naumeHToB, Y KOTOPbIX OTMEYEH MOMOXMUTENbHbIA 3deKT Nneve-  3anopoxckui

MEAULMHCKMI XXypHaA.
2021. T. 23, Ne 5(128).
C.670-676

HUs MeTacTa3oB nocne Tepanum ' n fokasaHHoro GespeLyanBHoro nepuoaa. MauneHTbl onepyupoBaHbl 1 HaXoAMNNCh MOE,
HabntofeHveM B OTAENe XVUPYPrv Xenéa BHYTPeHHel cexkpeln JY «/HCTUTYT 3HOoKpuHoMorm 1 obmeHa BeLLEecTB UMEHM
B. M. Komuccaperko HAMH Ykpautbi» (1990-2019 rr.).

Pesynirartbl. B rpynne pagnoiogpe3ncTeHTHbIX METacTas3oB Npeobnafant XeHLUmHbl B cooTHoLweHun 3,1:1,0, a B rpynne KOHTponst
COOTHOLLIEHUE XEHLLMH U My4mnH cocTasmno 1,4:1,0. OTMeYEHO, YTO PE3UCTEHTHOCTb K PaarOaKTUBHOMY Oy Y MaLUEHTOB B
Bo3pacTe [0 20 neT Gbina 4OCToBepHO B 4 pasa Hike (10,26 %) No cpaBHEHNIO C rpynmnov 3 deKTUBHOIO NEYeHNst MeTacTasos
(41,90 %). B BospactHoit rpynne 41-60 neT paanoriogpe3ncTeHTHOCTL Npeobnagana B 6,5 pasa no cpaBHEHWO C rpynmnov
cpaBHeHust (39,10 % 1 6,35 %), a B Bo3pacTe bonee 65 net —B 11 pa3 (11,54 % un 1,05 %).

[Mpy aHanu3e BAMAHNA PagvaLMOHHOTO 06MyYeHUs Ha BO3HWKHOBEHWE paanoioapedpakTepHOCTN OTMEYEHO: Cpean MaLyeHToB,
npoxuBaBLLUYX B 1986 . Ha paaraLMOHHO 3arpsisHEHHBIX TEPPUTOPUSX YkpauHbI nocre aBapum Ha YepHobbinbekoit ASC, He Bbino
[OCTOBEPHbIX Pa3Mniynii B pa3BuTAM YCTOYMBOCTY K pafMoaKTMBHOMY iiofy (peaucteHTHoCTb k 'l — 51,92 % (n = 81); adcpekT
nedennst 'l —64,02 % (n = 121)). 311 paannuuns MoryT BbiTb CBsI3aHbI C Goree MoMoabIM BO3PaCTOM paauaLoHHO NOCTPaAaBLLIMX
MaLWEHTOB W JTyuLLEN YyBCTBUTENBHOCTBIO K PAaMonNozy Mo CpaBHEHNHO C GOMbHBIMI OCHOBHOW rpynnbl. MakcymMarnsHOe KonMYecTBO pa-
[MONOAPE3NCTEHTHbIX HABMKOAEHNI Bbirno B rpynne npomexyTouHoro pucka (71,15 %;n = 111). MpuenekaeTt BHUMaHWe 3HauNTENbHOE
KONM4eCTBO Paavonoapesn CTEHTHbIX METAcTa30B B rpynne, e NepBUYHO OHU He anarHocTpoBaHsl (11,53 %;n = 18), u B rpynne,
TZie He BbINorHeHa JOImKHas OLIEHKa COCTOsIHIS NuMdbaTiieckux konnektopos (29,49 %;n = 46). B HabrnioagHusIX, B KOTOPOI Mpo-
chunakTdeckas LieHTpanbHas AMCCEKLMS He NPOBELeHa, PaaMoNoapPEe3VCTEHTHOCTb OTMeveHa focToepHo vaLle (33,97 %;n = 53).

BbiBogbl. OCHOBHbIE (haKTOpbI pUCKa Pa3BUTISI PaAVONOAPE3NCTEHTHBIX METAcTa3oB — BO3PACT NaumeHToB craplue 40 ner,
OrpaHNYeHHOCTb NEPBINYHOTO ONEPaTUBHOrO BMELLATENLCTBA HA PEMMOHAPHBIX NMMMMATUYECKIX KOMMeKTopax Lien, arpeccuB-
HOCTb onyxonu. TLaTenbHOCTb [40- W MHTPaoNePaLOHHON OLIEHKI PErMOHapHbIX KOMNEKTOPOB N MMAOTOKa, NpoBeAeH e Npo-
(hUnaKT4ECKON LEHTPaNbHON AUCCEKLIM LLEV W LIMPOKUX TEPaNeBTUYECKUX ANCCEKLIMA NO3BOMSIOT YMEHBLUNTL PUCK Pa3BUTUS
pesnayanbHbIX U PaanoioapesnCTeHTHbIX MeTacTa3oB. CBOEBpEMEHHas AnarHoCTVKa METacTa3oB ynyyliaeT pesynsraTbl nep-
BMYHOTO XVPYPru4ecKoro fle4eHms NaLyeHToB ¢ AuddepeHLMpOBaHHOI TUPEOWAHON KapLIMHOMON 11 CHXaET YacToTy PasBuThs
paavonoape3NCTEHTHOCTH.

Metastatic well-differentiated thyroid cancer is treated with
radioactive iodine (™*'l) due to the ability of tumor cells to
capture and selectively accumulate the isotope. The positive
effect of treatment can be achieved in 60-70 % of patients
with small metastatic foci and a high degree of accumulation
of the radiopharmaceutical [1].

Some patients develop iodine resistance of metastases,
that is, the lack of the ability to capture the isotope, which
significantly worsens the prognosis. 5-year disease — free
survival rate for iodine resistance is 66 %, and 10-year sur-
vival rate does not exceed 10 % [2]. According to the results
of various studies, the average life expectancy of patients
with iodine-resistant thyroid cancer is from two and a half
years to three and a half years from the disease detection
[3-5]. It is currently believed that the MAPK signaling
pathway activation is the central link in the pathogenesis
of papillary thyroid carcinoma. Activation triggers are mu-
tations in the BRAF gene and genes of the RAS family, as
well as gene rearrangements with the chimeric RET-PTC
gene formation [6,7].

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

An important role in the development of iodine resis-
tance is played by the transport of iodine to thyrocytes, which
occurs against the concentration gradient by activating
the sodium iodine symporter. A decrease in the expression
of sodium iodine symporter, as well as a decrease in its
amount on the membrane of tumor cells, leads to a de-
crease in functional activity, both of these mechanisms are
considered the key factors in the resistance to radioiodine
therapy development [6].

The data on the frequency of iodine resistance are
contradictory. It has been shown that in 25-66 % of
cases, tumor foci either initially do not have a sufficient
capacity to accumulate "'l or lose it during therapy. It
may be due to a decrease in the population of well-dif-
ferentiated tumor cells and an increase in the number of
poorly-differentiated cells incapable of capturing *'I [8]. In
this case, thyroglobulin can not be considered a reliable
tumor marker, as decreased cell differentiation and iodine
resistance affect the ability of malignant cells to produce
thyroglobulin [9,10].

ISSN 2306-4145  http://zmj.zsmu.edu.ua 671



672

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

Ole r’MMHaAbHbl€e UCCAEAOBAHNA

At all stages of treatment for patients with well-diffe-
rentiated thyroid cancer, it is always necessary to take into
account the risk of developing resistance to radioiodine
therapy in order to change the therapeutic program in a
timely manner.

The diagnosis of metastases resistant to radioiodine
therapy is a controversial issue. It is noted that if metastases
of differentiated thyroid cancer progress after an adequate
course of radioactive iodine treatment with therapeutic
activities of 100 mCi and higher, further "'l therapy will be
ineffective [2,3].

In terms of morphological characteristics and clinical
manifestations, iodine-resistant thyroid carcinomas rep-
resent a highly heterogeneous group. In some patients,
pathological foci may not initially accumulate **'l, in others,
heterogeneity of the isotope accumulation activity in dif-
ferent foci may be observed; in addition, the resistance to
radioactive iodine may develop during treatment. There
are examples when pathological foci accumulate 'l but do
not progress, however, a positive therapeutic effect is not
observed either, even after repeated courses of radioiodine
therapy. In connection with this heterogeneity of the disease,
the determination of iodine resistance is an important diag-
nostic problem, in particular, to define the timing of more
effective ™'l therapy, and, if necessary, to change a treatment
tactics. Moreover, long-term use of the radiopharmaceutical
is associated with an increased risk of developing secondary
tumors and leukemia [2,3].

It should also be noted that, in most cases, iodine-re-
sistant tumors are asymptomatic and patients do not need
emergency therapy. Careful and regular follow-up of patients
after radical treatment allows, in most cases, early diagno-
sis of local iodine-resistant metastases in the neck region
and their surgical removal without survival rates affection.
Though, a case may not always be operable.

Important controversial clinical issues of prevention,
early diagnosis, optimization of the combined surgical and
systemic treatment strategy for patients with confirmed
iodine resistant metastases of well-differentiated papillary
thyroid cancer, requiring a study on the treatment results
in this group of patients, have remained unresolved to
date.

Aim

This article focuses on the assessment of primary status,
characteristics of the tumor process and initial surgical
treatment in patients with well-differentiated papillary thyroid
carcinomas who subsequently developed resistance to '*'I
therapy comparing with the control group of patients who
achieved an adequate response from *'| therapy.

Materials and methods

The work design is a clinical retrospective study. We
analyzed 156 cases of well-differentiated papillary thyroid
cancer, which showed iodine resistance after a radical
treatment, consisting in thyroidectomy, followed by ablative
therapy with "'l and suppressive hormonal therapy.

The control group consisted of 189 patients who
showed complete responses to treatment of metastases
after 'l therapy and a confirmed relapse-free period. The

patients were operated and followed up in the Department of
Endocrine Gland Surgery of SI “V. P. Komisarenko Institute
of Endocrinology and Metabolism of the National Academy
of Medical Sciences of Ukraine” between 1990 and 2019.

The study included patients who met the following
criteria:

— primary treatment of well-differentiated papillary thy-
roid carcinoma including total thyroidectomy with or without
neck dissection, followed by 'l therapy and suppressive
hormonal therapy;

— the studied group of iodine-resistant metastases
that is the development of one or more metastatic lymph
nodes in the neck, mediastinum that do not accumulate
31| after the confirmed relapse-free period (diagnostic ™'l
scanning, ultrasound or CT of the neck, thyroglobulin level
<0.20 ng/ml), provided that ablative radioiodine therapy is
at a therapeutic dose of 3.7 GBq (100 mCi);

— the control comparison group that is the complete
response of metastases to ™'l treatment with the confirmed
relapse-free period (diagnostic ™'l scanning, ultrasound or
CT of the neck, thyroglobulin level <0.20 ng/ml);

— at least a 6-month patient follow-up period or until
death.

At the first stage, the primary characteristics of the dise-
ase and initial surgical treatment were comparatively
assessed in the control group of patients with the com-
plete response to "'l therapy and in the study group with
confirmed iodine resistance.

We evaluated the patient's data (sex, age, living in a
radiation-controlled area affected by the Chornobyl accident,
clinical manifestations of the disease, risk group); charac-
teristics of the tumor process (stage according to the TNM
system, invasiveness, multifocality, morphology); the nature
of primary surgical treatment.

Statistical processing of the data was carried out using
the Statistica 10.0 Free trial. Calculated using the two —
tailed Fisher’s exact test.

Results

The data on the prevalence of well-differentiated radioio-
dine-resistant thyroid cancer in male and female patients
are contradictory without a clear relationship according to
various studies [1-3,8]. Lamartina L. and her co-authors
(2017) observed the predominance of men in radioio-
dine-resistant thyroid cancer [10]. In our study, in the group
of radioiodine-resistant metastases, there was a 3.1:1.0
predominance of women over men; whereas in the control
group, this ratio was 1.4:1.0.

The most significant factor in the development of
radioiodine resistance was the age, which was consistent
with many studies [2,3,5]. The adequate response to radio-
active iodine therapy for metastases of well-differentiated
thyroid cancer is known, especially in young patients [10]. It
was noted that the radioactive iodine resistance in patients
under the age of 20 years was 4 times significantly lower
(10.26 %) comparing with the group of effective treatment
of metastases (41.90 %) (Fig. 1, Table 1). In the age group
of 21-40 years, patients with positive dynamics following
the radioactive iodine therapy of metastases also dominat-
ed (50.79 % and 39.10 %, respectively). In age groups
over 40 years, there was a different situation in favor of
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Table1. Radioiodine-resistant metastases of well-differentiated thyroid carcinoma in
the age groups, n (%)

an increase in the number of iodine resistance cases.
In the age group of 41-60 years, radioiodine resistance
was 6.5 times higher in contrast to the comparison group

. A , Metast Complet Accordi
(39.10 % and 6.35 %) and atthe age of over 61 years, it Sk s,focfina;es re‘;’;gnes: A
was 11 times higher (11.54 % and 1.05 %). radioiodine | to "I therapy | Fisher’s exact
The presence of patients in the radiation-affected area resistance | for metastases | test

after the 1986 Chornobyl Nuclear Power Plant accident Under 20 16 (10.26) 79 (41.9) <0.0001
(Kyiv, Chernihiv, Zhytomyr, Rivne, Cherkasy, Volyn re- ~21-40 210 o0 L
gions) did not show a great influence on the metastases 41-60 61(39.10) 12(6.39) <0.0001

61 and older 18 (11.54) 2(105) <0.0001

resistance to radioactive iodine (51.92 %; n = 81), but
it was significant in the control group with responsive
metastases (64.02 %;n = 121) due to the young age of
radiation-injured patients who responded to radioactive
iodine therapy.

The clinical manifestations of thyroid cancer (palpable
tumor, dysphagia, dysphonia) did not differ significantly
between the groups being compared; most of the cancer
cases were asymptomatic and detected when the patients

Table 2. Regional metastasis of papillary thyroid carcinoma, n (%)

Metastases
showing

Regional metastasis

Complete According
response to to two tailed
radioiodine 31| therapy Fisher’s
resistance for metastases | exact test

18 (11.53) 0(0.0) 0.065

N, Absence of regional metastasis

. N,, Median neck metastases 33 (21.15) 68 (35.98) 0.018
were freated for another disease. . . N,, Metastases of the lateral neck, unilateral 59 (37.82) 121(6402) 0001
Risk stratification by groups was carried out at the time or bilateral
of primary treatment. In the low-risk group, the number of N, Regional lymph nodes which cannotbe 46 (29.49) 0(0.0) 0.001
assessed

radioiodine-resistant metastases was minimal (4.49 %;
n = 7). The maximum number of radioiodine-resistant cas-
es was in the intermediate risk group (71.15 %;n = 111).
There were 38 patients in the high-risk group (24.36 %)
with radioiodine resistance.

The stage of the tumor process at the time of primary
treatment influenced the development of radioactive io-
dine resistance. Microcarcinomas (less than 1 cm in size)
without extrathyroidal extension were less likely to show
resistance to radioactive iodine (9.62 %;n = 15)compared
with carcinomas of more progressive stages: pT2 — from
2.1 cmto 4.0 cm (19.87 %; n = 31), pT3 — 4.1 cm or
more (28.85 %; n = 45); pT4 — a tumor of any size with
extracapsularinvasion (16.02 %;n = 25), which is natural
and corresponds to the literature data [5].

The analysis of regional metastasis of carcinomas is of
practical interest. The diagnosed metastases of the median
and lateral neck responded to radioactive iodine therapy,
and the indicators in the control group with response to
therapy were significantly better than those in cases of

Table 3. The neck dissection in regional metastasis of papillary thyroid carcinoma,
n (%)

Metastases
showing

Neck dissection Complete According
response to two tailed
to "I therapy | Fisher’s

for metastases | exact test

radioiodine
resistance

36 (23.08) 49(25.93)

Therapeutic neck dissection 65 (41.66) 124 (65.61) <0.0001
Unilateral central dissection 9(5.78) 9 (4.76)

Bilateral central dissection 80 (51.28) 149 (78.83) <0.0001
Central dissection was not performed 53 (33.97) 10 (5.29) <0.0001

Preventive neck dissection

Table 4. Regional metastasis morphology of papillary thyroid carcinoma, n (%)

Metastases
showing

Morphology Complete According
response to two tailed
to **'I therapy | Fisher’s

for metastases | exact test

radioiodine
resistance

radioiodine resistance (Table 2). Noteworthy is a significant Typical papillary thyroid carcinoma 65 (41.68) 40 (21.16) 0.0001
number of radiciodine-resistant metastases in the group Oxyphilic cell papillary thyroid carcinoma 20 (12.82) 12 (6.35) 0.0305
where their absence was initially diagnosed (11.53 %; Sclerosing variant of papillary thyroid 13(8.34) 19 (10.05)

n = 18) and in the group where the lymphatic collector garcinoma . . .

state was not properly assessed (29.49 %;n = 46), indi- s;)rlgnfgrlll](;ularvanant of papillary thyroid 7 (4.49) 56 (29.64) <0.0001
cating the importance of pre- and intraoperative diagnosis Folicular variant of papillary thyroid #1(26.28) 62 (32.80)

of regional metastasis in establishing the diagnosis of carcinoma

well-differentiated thyroid carcinoma. Many authors note Follicular thyroid carcinoma 9(5.78) 0(0.0) 0.0007
the importance of the metastasis diagnosis in the preope- Poorly differentiated tumor 1(0.61)

rative period by an experienced doctor of ultrasound diag-

nostics and the thoroughness of intraoperative revision of
the neck compartments, most often affected by metastases
[9,10]. In our observations, the most frequent anatomical
localization of radioiodine-resistant metastases of papillary
thyroid carcinoma to the regional lymph nodes of the neck
were level VI of the central compartment, as well as levels
I, 11, IV of the lateral triangles of the neck (Fig. 2).

The importance of performing an oncological adequate
neck dissection in order to prevent the development of
residual and radio-resistant metastases is confirmed by
the analysis of surgical interventions on the neck lymphatic

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

collectors in the primary treatment of thyroid carcinoma
(Fig. 3, Table 3). Radical dissections of a preventive
and therapeutic nature showed a significant decrease in
the number of observations of iodine-resistant metastases
(Fig. 4). ltis especially important to note the need to perform
preventive central neck dissection [10]. In the observations
where prophylactic central dissection was not performed,
radioiodine resistance was found significantly more often
(33.97 %;n = 53).

The aggressiveness of cancer morphology is one of
the factors determining the radioiodine resistance of a tumor
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Fig 1. Radioiodine-resistant metastases of well-differentiated thyroid carcinoma in
the age groups.

Fig. 2. Anatomical localization and frequency of radioiodine-resistant thyroid cancer
metastasis to the neck regional lymph nodes (Shah, J.P., Patel, S.G. (2003). Head &
Neck Surgery And Oncology (3 rd ed.). Mosby Ltd).

Fig. 3. The nature of neck dissection in regional metastasis of well-differentiated thyroid
carcinoma.

Fig. 4. Radioiodine-resistant metastases of differentiated thyroid carcinoma in the right
jugular collector. Stage of right lateral neck dissection.

Fig. 5. Radioiodine-resistant metastasis of differentiated thyroid carcinoma. Paratracheal
lymph nodes on the left in the central VI compartment of the neck. Detected 1 month
after thyroidectomy with the first **'l scan using high-sensitivity SPECT.

[4]. In our study, radioiodine resistance was more often in
a typical variant of papillary thyroid carcinoma (41.68 %,
n = 65); follicular variant of papillary carcinoma (26.28 %,
n = 41); oxyphilic cell variant of papillary carcinoma
(12.82 %, n = 20) (Table 4).

Undoubtedly, taking into account the risk factors characte-
rizing the primary characteristics of the tumor process at the be-
ginning of the treatment, the performed surgical intervention
nature is essential for predicting the development of possible
radioiodine resistance in well-differentiated thyroid carcinomas.
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Discussion

Resistance to radioactive iodine of well-differentiated
thyroid cancer metastases has become a significant
problem in recent years, affecting treatment outcomes.
Therefore, the most important task is to identify the spe-
cific moment in time when the radioactive iodine therapy
can not be used effectively, and it is necessary to change
therapy tactics.

Clinical analysis of well-differentiated thyroid carci-
nomas resistant to **'l treatment allowed us to determine
the most significant criteria for establishing diagnosis
in accordance with the international recommendations
[2,3].

The discussion of iodine-resistant metastases can
take place during the very first course of **'l therapy, when
residual metastases are detected a month after radical
surgical treatment [1,4]. The presence of at least 1 lesion
visualized on ultrasound, CT/MRI, that does not accumu-
late radioactive iodine, provided that if radioiodine therapy
(100 mCi) and post-treatment whole-body scintigraphy is
performed adequately, can serve as a criterion for radio-
active resistance.

Analysis of radioactive iodine-resistant cancer forms
showed that in the high-risk group, early detection of
iodine-resistant metastases is possible with the first 'l
scan using high-sensitivity single-photon emission com-
puted tomography (SPECT) after the adequate oncological
primary surgery (Fig. 5). Exact comparison of anatomical
and functional images allows differentiation of isotope
accumulation foci and metastases that do not capture
radioactive iodine [1,8].

The absence of radioactive iodine absorption in some,
but not all, lesions, that is, a mixed picture with foci accu-
mulating and not accumulating isotope, can be considered
refractory. With a mixed nature of absorption, continuation
of therapy with radioactive iodine in combination with the re-
moval of iodine-resistant metastases can be discussed.

Our observations, as well as studies of other authors,
have shown that patients can be defined as resistant to
radioactive iodine in a more distant period, when there is a
progressive loss of the isotope uptake after several sessions
of radiciodine therapy [2,3,5]. Often, radiociodine refractory
status is determined by an 18FDG-PET study following
the detection of increased thyroglobulin and negative ra-
dioactive iodine body scans.

In this case, the indicator of the biochemical progression
of thyroglobulin is important. Tumor load can be assessed
by dynamic thyroglobulin levels; rapid progression and poor
prognosis can be predicted by thyroglobulin doubling time
in less than 1 year.

Most authors consider that the main clinical task is
the early detection of iodine-resistant metastases and their
surgical removal [1-3,5,8]. Local recurrences in the neck
and mediastinum are the most common sites of metastasis,
followed by the lungs, extracervical lymph nodes, bones,
and the brain.

For locoregional recurrence, surgery is the most
commonly used approach. Indications for local therapy
in radioiodine-refractory differentiated thyroid cancer are
based on the location and number of metastases, tumor
size and technical capability. In case of locoregional recur-
rence, surgery is the best option, even in cases of radio-
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active iodine trapping. The volume of surgical intervention
is determined individually, it can be radical, palliative in
order to remove aerodigestive obstruction, and it can
be combined with external radiation therapy. The type of
cervical dissection varies depending on the lesion nature
and it should be radical. The most common dissection is
the central compartment of the neck, lateral dissection in
the area of the anterior and posterior triangles of the neck.
With previously performed extensive operations, limited
selective dissection in the affected area is justified [9,10].

Reoperation for radioiodine-resistant regional metas-
tases, according to many authors, requires careful prepa-
ration to assess the balance between the risk and benefit
of surgical intervention [9,10]. It is necessary to conduct a
clear anatomical and topographic localization of the lesion
(ultrasound of the neck with a high-resolution, computed
tomography of the neck, chest, abdomen and brain ac-
cording to the oncological screening program, SPECT) with
mandatory cytological confirmation of malignancy.

Recently, a large number of studies have been pub-
lished on the need for prophylactic dissection of lymph
nodes in the central compartment of the neck as a method of
surgical prophylaxis of radioiodine resistance, which allows
detecting micrometastasis morphologically in almost 60 %
of cases [9]. There is no doubt that prophylactic central
dissection increases the radicality of the intervention and
achieves zero levels of postoperative stimulated thyroglo-
bulin, thereby reducing ablative doses of radioactive iodine
in low-risk patients.

The decision-making should always be discussed with
a patient. In cases of high risk and impossibility of radical
tumor removal, many surgeons recommend a more con-
servative approach, alternative methods of local impact on
the tumor, discussion of targeted therapy with multikinase
inhibitors [1-4].

We agree with the most oncologists that for radio-
jodine-resistant cancer, treatment with multikinase inhibi-
tors should only be considered in patients with advanced
disease, significant tumor burden, and when a refusal
from the treatment with multikinase inhibitors may lead to
significant harm or clinical complications in the near future
in the opinion of an interdisciplinary group of experts [2,3].
Modern thyroid oncosurgery should anticipate the possibility
of radioiodine-resistant metastases at the beginning of treat-
ment, assessing the tumor process, and the therapy nature,
stratifying risk groups. Undoubtedly, the earlier detection of
radioactive iodine-resistant metastases of well-differentiated
thyroid cancer will allow their radical surgical removal in a
timely manner.

Conclusions

1. The possibility of developing radioiodine resistance
of well-differentiated thyroid cancer should be considered
when planning the nature of primary treatment, taking into
account risk factors.

2. The main risk factors for the development of radio-
iodine-resistant metastases were the age of patients older
than 40 years and the radicality of primary surgery on
regional lymphatic collectors of the neck.

3. Careful pre- and intraoperative assessment of regio-
nal collectors of the lymph outflow, preventive central neck
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dissection and extensive therapeutic dissections can reduce
the risk of residual and radioiodine-resistant metastases.

4. The frequent anatomical localization of radio-
iodine-resistant metastases of papillary thyroid carcinoma
in the regional lymph nodes of the neck were — VI level
of the central compartment, as well as Il lll, IV levels of
the lateral triangles of the neck. Special attention should be
paid to these anatomical areas during surgery and patient
examination. Timely diagnosis of metastases can improve
the results of primary surgical treatment for patients with
differentiated thyroid carcinoma and reduce the incidence
of radioiodine-resistant metastases.

Prospects for further research are both to expand
the sample of patients and to determine the reasons for
the development of radioiodine resistance of well-diffe-
rentiated thyroid cancer to "'l accumulation. Prevention
of the radioactive iodine resistance development during
treatment. To improve preoperative diagnosis of thyroid
cancer, individualize the therapeutic tactics; stratification
and management of patients in the long-term postope-
rative period.
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HoBa MiHiiHBa3MBHa TEXHOAOTIA1 XipypriuHOro AikyBaHHA
oBapiaAbHUX KiCT y AiTeu
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A - KOHLIEMNLLS Ta AU3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

AKTyanbHe NUTaHHS Xipyprii AUTAY0ro Biky — NikyBaHHs OBapianbHUX KiCT Ha OCHOBI PO3POBNEHHS HOBUX TEXHONOTIi XipyprivyHOT
KOpeKLjii 3aXBOPOBAHHSI.

MeTta po60Th — 30iNCHUTY aHani3 eheKTUBHOCTI BUKOPUCTaHHS HOBOTO MiHiiHBA3MBHOTO Cnocoby BUAAneHHs KICTO3HUX HOBO-
YTBOPEHb SEYHVKIB Y AiTEN.

Marepianu Ta metogu. BukoHanu peTpocnekT1BHWA aHani3 77 nauieHTOK BikoM Bif 3 MiCALB 40 17 pokiB 3 0BapianbHUMM KicTaMu.
XBOpUX NOAINMAK Ha 3 rpynu 3anexHO Bif BUKOPUCTaHMX Nif Yac NikyBaHHS XipypriyHux TexHonorin. Y | rpyny seinwmm 32 (41 %)
LIBYMHKM, KM BUKOHAMNM LIMCTEKTOMIIO 32 3anpONOHOBAHOK HaMi METOAMKOI0 BUAANEHHS KICT seyHukiB y aiten. Il rpyna — 19
(25 %) piTed, skum 3gifcHunM nanapockoniyry onepadio. Il rpyny craHosunm 26 (34 %) ocib, skvm BUKOHanM ribpuaHy nana-
POCKOMIYHO acMCTOBaHy LMCTeKTOMItO. [poaHanisyBanm Bik XBOpPUX, XapaKTep i KinbkicTb ycknaaHeHb nepebiry 3aXxBOproBaHHS,
PO3Mipy KICTO3HX HOBOYTBOPEHb, TPUBASTICTb ONEPATUBHUX YTPYYaHb, KirbKiCTb BUNAAKIB, LLO CyNPOBOMKYBANMCS BUIMBOM YMICTY
KiCT y YepeBHY NOPOXHWHY Mif Yac onepaii, TpuBanicTb rocnitaniaai.

Pesyniratu. CepeaHiii Bik ycix xsopux —11,23 + 0,57 poky. lMnaHosi rocnitanisauii craHoBunm 46 (59,7 %) Bunagkis. Tpueanictb
onepadii B | rpyni maixe B 1,5 pasa meHwa (p < 0,05), Hix y xBopux |l rpynu, Ta BaBidi MeHLwa, Hix y aiten Il rpynu (p < 0,05).
Bunue ymicTy kicTh y BinbHY YepeBHY NopoxHuHy crioctepiranu y 35 (91,4 %) xeopux Il rpynu, a ue notpebyBano AonaTkoBuX
3axomiB Anst caHaLlii YepeBHOT MOPOXHWHU. TexHika 3anpOonoOHOBaHOMO MiHiIHBA3MBHOMO TpaHCabLOMIHaNBLHOMO ONepaTMBHOMO
BTPyYaHHs Aana MOXIMBICTb YHWUKHYTW LibOrO YCKNagHeHHs B ycix 32 oci6 | rpynn. TpusanicTs rocnitanisawii B Aiteit | 1a Il rpyn
CMOCTEPEXEHHs CYTTEBO He BigpisHsanack (p = 0,05)iHe nepesuwyeana 7,50 + 0,35(M = SEM) go6w. Liei nokasHuk y xeopux
Il rpynn 6yB GinbLmm maitxe y 1,5 pasa.

BucHoBKM. HoBuMIN MiHiiHBa3MBHWIA TpaHCabAOMIHANbHMIA cnocib BUAANEHHs KICTO3HUX HOBOYTBOPEHb SIEYHUKIB Y AiTel 3abes-
neyye MiHimarnbHy TpPaBMaTUYHICTb NPV MaKCUManbHUX abnacTnyHOCTI M KOCMETUYHOMY edbekTi onepauii. MeToavka fana amory
3anobirtu iHTpaonepawinHiM Ta nicnsionepauiiHiM YCKNagHEHHSIM, ICTOTHO CKOPOTUTU TpUBAriCTb ONEepaTUBHOMO BTPYYaHHS,
TEPMIHM OfyXaHHS XBOPUX.

A new minimally invasive surgical technique for the treatment
of ovarian cysts in children

0. V. Spakhi, A. H. Zaporozhchenko, V. V. Morhun, O. P. Pakholchuk

The topical issue of pediatric surgery is the treatment of ovarian cysts based on the development of new technologies for surgical
correction of the disease.

Aim. To analyze the effectiveness of using a new minimally invasive method for removal of cystic ovarian neoplasms in children.

Material and methods. A retrospective analysis of 77 female patients with ovarian cysts, aged from 3 months to 17 years, was
carried out. The patients were divided into 3 groups depending on the various surgical techniques used for their treatment. Group
| consisted of 32 (41 %) girls who underwent cystectomy according to the new transabdominal technique for removing ovarian
cysts in children. Group Il included 19 (25 %) children who underwent a laparoscopic surgery. Group Il comprised 26 (34 %)
children who underwent a hybrid laparoscopy-assisted cystectomy. The following indicators were analyzed: the age of patients,
the nature and number of complications of the disease course, the size of cystic neoplasms, the duration of surgical interventions,
the number of cases accompanied by cyst contents leaking into the abdominal cavity during surgical manipulations, and the length
of hospital stay.

Results. The mean age of all patients was 11.23 + 0.57 years. Planned hospitalizations amounted to 46 (59.7 %) cases. The
duration of surgery in group | was almost 1.5 times lower (P < 0.05) than that in patients of group Il and 2 times shorter than in
children of group Ill (P < 0.05).

Free cyst contents leaking into the abdominal cavity was observed in 35 (91.4 %) patients of Group Ill, which required additional
measures aimed at the abdominal cavity sanation. The proposed minimally invasive transabdominal surgical technique prevented
this complication in all 32 patients of Group I. The length of hospital stay did not differ significantly (P > 0.05) between children
groups | and Il and did not exceed 7.50 + 0.35(M + SEM)days. This indicator was almost 1.5 times higher in Group IIl patients.

Conclusions. The new minimally invasive transabdominal method for removing cystic ovarian neoplasms in children provided
minimal trauma with maximum ablasticity and cosmetic effect of the operation. The proposed technique made it possible to prevent
the development of intraoperative and postoperative complications, significantly reduce the duration of surgery and the recovery
time of patients.
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HoBas MMHUMHBa3MBHAA TEXHOAOTUA XUPYPrUUECKOro AeUeHHA
OBapUaAbHbIX KUCT Y AeTeu

0. B. Cnaxu, A. T. 3anopoxueHko, B. B. MopryH, O. . laxoAbuyk

AKTyanbHbIii BOMPOC XMPYpruu AETCKOrO BO3pacTa — NedeHne oBapuanbHbiX KUCT Ha OCHOBe pa3paboTki HOBbIX TEXHOMOrWIA
XMpYPrAYecKoii koppekumum 3aborneBaHus.

Lienb pabotbl — NpoBecTn aHanu3 aheKTUBHOCTM UCMONb30BaHNS HOBOTO MUHUMHBA3WBHOTO Cocoba yaaneHns KUMCTO3HbIX
HOBOOBPA30BaHNIA IMYHWKOB Y LETEN.

Marepuan u metogbl. [poBeAeH peTPOCNEKTUBHBIN aHanM3 77 nauneHToK B BO3pacTe OT 3 MecsLeB 40 17 NneT ¢ oBapuanbHbIMu
KcTamu. bornbHbIX Nogenunu Ha 3 rpynbl B 3aBUCUMOCTH OT UCTIONb30BAHHbIX XMPYPrAYECKIX TEXHOMOTWIA. | rpynny cocTaBumm
32 (41 %) eBoYKM, KOTOPBIM BbINOMHEHA LCTIKTOMIS NO NPEANOKEHHON HAMU 1 BHEAPEHHOM B KIMHUYECKYH0 NPAKTUKY HOBOW
TpaHcabaoMuHanbHoON MeTOAMKE YAaneHus KUCT M4HKKoB y AeTen. Bo Il rpynny Bowwnmn 19 (25 %) AeTen, KoTopbIM NpoBeaeHa
nanapockonuyeckas onepauus. Il rpynna — 26 (34 %) netein, B Xxoae neveHust KOTOpbIX UCMomnb3oBaHa rmbpuaHas nanapocko-
MNYECKM aCCMCTUPOBaHHAs LMCTIKTOMMS. MpoaHanu1anpoBani Bo3pacT 60MbHbIX, XapakTep 1 KONMYEeCTBO OCIIOKHEHWIT TeHeHUs
3aboneBaHus, pa3mepbl KUCTO3HbLIX HOBOOOGPA30BaHWIA, MPOAOMKUTENBHOCTb ONEPaTUBHLIX BMELLIATENLCTB, KONMYECTBO Clyvaes,
COMPOBOXAABLUMXCS U3MMUSIHUEM COLEPXMMOTO KICT B CBOBOAHYHO GPIOLLIHYHO MOMOCTb BO BPEMS ONEpPaLM, NPOOMKUTENBHOCTb
rocnuTanuauum.

Pe3synirathl. CpenHuii BospacT Bcex omnbHbix — 11,23 + 0,57 roga. lNnaHoBble rocnuTanmuaaummy coctaBunv 46 (59,7 %) cnyyaes.
MpogomkuTensHOCTb onepaumn B | rpynne noyty B 1,5 pasa mexblue (p < 0,05), yem y 6onbHbIX Il rpynnbl, 1 B 2 pasa MeHbLue,
yem y getedn Il rpynnel (p < 0,05). M3nusaHve copgepkumoro KucTbl B cBODOAHYH OPIOLLHY0 MOMOCTL 3aperucTprupoBaHo y 35
(91,4 %) BonbHeIX Il rpynnbl, 4To NOTPE6OBANO 4ONOMHUTENBHBIX MEp MO CaHaLW OPHOLLIHOV NOMOCTU. TeXHUKa NMPELIOXEHHOTo
MWHUMHBA3MBHOTO TpaHCabAOMMHANBHOTO OnepaTBHOTO BMELLATENbCTBA N03BOMNNNIA N30exXaTh Pa3BUTUS TOMO OCIIOKHEHNS Y
32 6onbHbIx | rpynnbl. AnutensHocTs rocnutanuaaumy y getent | v |l rpynn HabntoaeHus cyLiecTBeHHo He otnyanace (p = 0,05)
¥ He npesblwana 7,5 + 0,35 (M + SEM) cyTok. 310t nokasarens y 60mbHbIX Il rpynnbl Obin Bbille noytv B 1,5 pasa.

BbiBoabIl. HOBbIV MUHUMHBA3WBHbIN TPAaHCABAOMUHAMbBHBIA CNOCO0 yAaneHns KUCTO3HbIX HOBOODPA30BaHUI AUYHWKOB Y AETei
obecneynBaeT MUHUMANbHYK TPaBMaTUYHOCTb MPU MaKCUMarbHbIX abnacTUYHOCTH U KOCMETUYECKOM 3hdekTe onepaLum.
[MpennoxeHHas MeToaMKa MO3BONWMA NPeaynpeauTb Pa3BUTUE WHTPAONEPALMOHHBIX 1 MOCNEeonepaLMOHHbIX OCTOXHEHNHA,

CyLLLeCTBEHHO COKpaTUTb ANNTENbHOCTL OnepaTBHOIO BMeLLaTeNnbCTBa U CPOKK BbI3AOPOBNEHNSA GonbHbIX.

[iarHocTuka Ta nikyBaHHS KiCTO3HUX HOBOYTBOPEHb SEYHN-
KiB Y ZiTel He BTpa4ae CBOET aKTyanbHOCTI. HanyacTilumin
BapiaHT UMX NyXSIUH y AiB4aT — KICTO3HI TepaTomu, Lo
cTaHoBnATb 10 80 % oBapianbHux nyxnuH i go 10 % Big
YCiX KICTO3HUX HOBOYTBOPEHb YePEBHOT MOPOXHWHW B [iTe
[1,2]. ETionorist Ta natoreHe3 3axBoptoBaHHS OCTAaTOMHO He
BUBYEHI, @ HasiBHi BiZOMOCTi NP0 NMPUYMHYM IXHBOMO BUHWK-
HeHHs cynepeunusi [1,3-5]. Okpemi aBTOpU NOB'A3y0TbH
MOXOKEHHS OBapianbHNX KiCT i3 BHYTPILLHBOYTPOOHUM
MOpyLUEHHAM hOPMYBaHHs roHaz Yy pesynsraTti ropmo-
HanbHoro aucbanaHcy y BariTHOI. IHWi — 3 BNAMBOM Ha
BariTHy Ta Mnig TepaToreHHUX eHOTUNIYHUX aKTopis,
a omke Ui KicTW BBaxaloTb Bagamu po3BuTKy. KicTO3Hi
NYXAMHN BUSBNSAIOTb 5K 3pini (40 95 %) i Heapini (TepaTo-
6nactomm) Tepatomu. 3a ricTonoriYHo CTPYKTYPOHD iXHil
YMICT NpeLCTaBneHuit 3piniumMm Ta He3pinuMy eneMeHTaMu
eKToAepMarbHOI, Me3oaepMarbHOi, EHTOAepManbHOI TKa-
HUH [6]. Y 3B’3Ky 3 LM Cif 3a3HaYNUTH, LLIO 3pini KICTO3HI
TepaToMy MaloTb TEHAEHL0 A0 ManirHidauii y ctapLuomy
BiLli [3,7,8]. Kpim Toro, HepigkumMu € Taki yCknagHeHHs, K
nepekpyT i HEKPO3, KPOBOTEYA Y NPOCBIT KICTW, HATHOEHHS
ii BMICTY, agre3uBHuiA npovec, po3pyus ii 06omnoHok [2,9,10].
Tomy B OCHOBI Cy4acHUX METOAIB NiKyBaHHS OBapianbHUX
KicT giameTpom noHag 4-5 cM — akTMBHa XipypriyHa
TakTuka [1,5,11].

HannoLumpeHiLwnii i LLMPOKO NpornaroBaHuin METOZ, one-
paTWBHOTO NiKyBaHHS 3aXBOPIOBAHHSA — NanapockoniyHa
umctektomis [1,10,12]. Xova i nanapoTomist He BTpaTuna
aKTyanbHOCTi Ta € NPIOPUTETOM, KOMNM € PU3UK YCKNaaHEHb
0rnepaTUBHOrO BTPYYaHHS (BUMUB YMICTY KICTU Y BiflbHY
4epeBHY NOPOXHWHY, HEMOBHE BUAANEHHS ii 0BONOHOK)
niZ, Yac BUKOPUCTaHHSI NManapocKomnivyHuX abo ribpuaHmnx
(nanapockoni4HO acucToBaHMX) TexHonorii [5,14].

OTxe, HeoOXigHi po3pobneHHs Ta BNPOBAKEHHS Y
KIiHIYHY MPaKTVKy HOBMX CNOCOBIB i OMepaTuBHUX YTpyYaHb,
a TakoX MpUINOMIB, LLO 3abe3nedyBaTMMyTb MakCyMasnbsHy
abnacTnYHICTb NPW MiHIManbHIN TPaBMATUYHOCTI.

MeTa po6oTtu

3giicHUTM aHani3 eeKTMBHOCTI BUKOPUCTAHHS HOBOO
MiHiiHBa3WBHOro cnocoby BuAaneHHs KiCTO3HWX HOBO-
YTBOPEHb Y AiTeN.

Martepianu i MeToAU AOCAIAKEHHA

BukoHanu petpocnekTuBHUI aHanis 77 nauieHToK Bikom
Big 3 micsuiB 4o 17 pokiB 3 oBapianbHUMKM KicTamu. YCi
[iTn nepebyBanu Ha nikyBaHHi B XipypriYHMX BifaineHHsxX
KHIM «Micbka autsya nikapHs Ne 5» 3MP i KHIM «3ano-
pisbka obnacHa kniHiyHa gutsaya nikapHa» 30P i3 2010
0o 2021 p.

XBOpWX NOAINMAK Ha 3 rpyni 3anexHo Bif BUKOpUCTa-
HWX Mg Yac NikyBaHHS XipypriYHnX TexHonorin. | rpyna — 32
(41 %) piB4MHM, SKUM BUKOHAMM LIMCTEKTOMIO 33 HOBOH
MiHiiHBa3WBHOI TpaHCcaboOMiHaNbHOK METOAMKOK BMAa-
NEHHS KICT S€YHUKIB Y AiTEN, WO 3anponoHoBaHa Hamu i
BNpOBa[pKeHa Yy KniHiyHy npakTuky. Y Il rpyny BBiwmm 19
(25 %) niTen, AKUM 3GiIRCHUNM NaNapoCKoNiYHy onepaLiio.
[l rpyna — 26 (34 %) ocib, kM BrKoHanw ribpuaHy na-
MapOoCKOMi4YHO acUCTOBaHY LIYCTEKTOMILO.

Ycim xBopuM Nopsig i3 3aranbHOKMIHIYHUMM 06CTEXeEH-
HAMU 30iINCHUNK BiOXiMIYHI JOCTIIKEHHSA 3 BU3HAYEHHSIM
OHKOMapKepiB (XOPIOHIYHOTO roHaZoTponiHy, anbdade-
TonpoTeiHy Ta nataraeriaporeHasu), Y3 opraHis YepeBHoi
MOPOXHWUHM, KOMI'IOTEPHY TOMOrpadito.
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Puc. 1. IHTpaonepaLiiiHa kapTHa Npu BUKOPUCTaHHI 3aNPONOHOBAHOMO METOAY B AUTUHY BIKOM 4 POKW.

A: BuaneHa cnana 3pina kicTo3Ha TepaToma NpaBoro sie4HIKa; B: npasuii npugaTok MaTk nicns ylwmBaHHsS 060M0HOK sieqHuka; C: nicnsionepaLiiiHa paHa.

3 aHani3y BMKIOYanu LiTel i3 BaXKUMMU CynyTHIMM
3aXBOPHOBAHHSAMMU, COMIHUMM HOBOYTBOPEHHSIMM SIEYHUKIB,
3ananbHYMM 3MiHaMV KiCTO3HOrO HOBOYTBOPEHHS SEYHMKA,
BVPaXEHUM afare3nBHAM NPOLECOM, @ TaKoX i3 Takumu
YCKIaZHEHHAMM, K HEKPO3 KICTO3HO 3MIHEHOMO SEYHMKa
abo npuaatka MaTku, Lo 3yMOBIIOOTL HEOOXIAHICTb
BUKOHaHHS GinblL pagukarnbHUX yTpyyYaHb — BigkpuUTOi
nanapoToMii, oBapioekToMii abo canbniHro0BapioEKTOMii.

TexHika onepaTUBHMUX yTpyUYaHb

HoBa miHiiHBa3uBHa TpaHcabaoMiHanbHa TexHika
onepatuBHOro BTpyyYaHHs. OnepaTuBHe BTPyYaHHS
BWKOHanM Mig BHYTPILUHBOBEHHUM 3HeGONEeHHsAM nicns
YNLTPa3BYKOBOTO JOCHIMKEHHS OUTUHW, SIKiii Ha onepa-
UinHoMy cToni HagaBanu MonoxeHHs TpeHaeneHbypra
(Ha cnuHi 3 MigHATUM Ha 45° Ta3oBMM KiHLEeM Tynyba) 3
YiTKUM BM3HAYEHHAM TonorpadhiyHOi aHaTOMii KiCTO3HOTO
YTBOPEHHS. if KOHTPONEM yrsTPa3ByKOBOTO AOCTIIKEHHS
30INCHUNM MIHINanapoTOMIYHWIA PO3TWH NEPEAHbOI CTIHKM
YepPeBHOI MOPOXXHMHM PO3MipoM 2-3 cM Be3nocepeaHbo
Haf KICTO3HUM YTBOPEHHSIM SIEYHWKA, Haknajanu Aga
aTpaBMaTUYHMX LWBW-yTPUMYBadi Ha 6inkoBy 0BOMOHKY
KICTW Ha BiaCTaHi 2 cM oayH Big ogHoro. Migrarysanm kicty
32 HUTKW LUBIB-YTPMMYBAYIB Y MiHINanapoTOMHy paHy Tak,
wob 3abe3neunT NOBHE MPUNSAraHHS CTIHKW KiCTU OO0
KpaiB napieTanbHOi O4epeBVHN MiHINanapoTOMHOI paHu
1 yTpuMyBanu ii B TakoMy MOMOXEHHi MPOTAMOM YCiX Ma-
HiNynsALin, Haknaganu KMceTHW LWoB diametpom 0,5 cm
MiX fepxxarnkamu, BBOAUIM MyHKLiAHY acnipaLliiHy ronky y
MPOCBIT KICTW B LIEHTPI KUCETHOTO LLUBA, 3aTAryBarnm noro Ha
rornLi, acnipysanu piguHy, KOTpy MiCTina KICTO3Ha NyxnuHa
[0 NOBHOrO CnadaHHs ii CTIHOK, NATAryBanu aepxanku ta
BWBOZWITV YEPES PaHy Criany KiCTy 3 IEYHUKOM | MaTKOBOH
Tpy6OH0 HA30BHiI.

Y Bunagkax, Konu BUSIBMSNM NepekpyT npuaatka 6e3
03HaK HEKPO3y, 3AiICHIOBaNM 10ro AETOPCit0. 3anoBHIOBaNM
KICTy Yepes acnipaLiiHy ronky CTepunbHAM (i3ionoriyHuM
pO34MHOM [0 3abe3neyveHHst MOBHOMO Hatsry ii 6inkoBoi
060MOHKW, BUKOHYBanu LMPKYNAPHWA po3TUH Binkosoi
obonoHkm 6e3 poskpuTTS 0BONOHKM KICTV Ta BUNYLLYBanm
i (puc. 1-A), Haknapanu Ge3nepepBHUI YKPyYyBanbHWiA
aTpaBmaTUyHuiA Wwos 3a LLmigeHom Ha 6inkoBy 060MOHKY
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SEYHVKA, LU0 3amMwmMnacs pasoM i3 TKaHWHOK SEYHMKa
(puc.1-B). Micns 3aHypeHHs NpuaaTkiB MaTki B YEpPeBHY
MOPOXHUHY MIHINANapoTOMHY paHy yLUMBaNW NoLapoBo
Harnyxo (puc. 1-C).

JlanapockoniyHa Ta nanapockoni4yHo acucToBaHa
onepauii. Tanapockoniyxi onepadii y Il rpyni gocnimkeHHs
BWKOHYBanu 3a [OMOMOrOK NanapockoniYHOro AUTSHOrO
nanapockona («Karl Storz GmbH & Co. KG», Tuettlingen,
Germany). Mig yac uMx yTpyyYaHb YTO4HIOBANM [iarHos,
BW3HaYanu MOXIMBICTb BMAAMNEHHS KICTU LM METOAOM
(BiACYTHICTb BUPaXEHOrO CNakoBOro MPOLECY ), NICHS HOro
B YEPEBHY NOPOXHUHY BBOAUIM ABA TpoaKapy y Kiy6oBwmx
JinsiHKax. FAKLLO BUSBMSANM NepekpyT npuaatka 6e3 o3Hak
HEKpO3y, 3AiMCHIOBANM Oro AETOPCi. 3a 4OMOMOrOH eH-
LOCKOMIYHWX IHCTPYMEHTIB iKCyBasu KiCTy Ta BUKOHYBasiu
LMPKYNSIPHUIA po3TUH i 6inkoBoi 060MOHKN Y Be3cyanHHiN
30Hi. [MoTim BUnyLLyBanu KicTO3He HOBOYTBOPEHHS Ta
Haknaganw 6e3nepepBHUI LLOB Ha 6inkoBy 0DOMOHKY SEY-
Hvka. [lani 3aiiicHIoBanmM NyHKLitO KICTW ANS 3MEHLUEHHS i
PO3MIpiB Ta EKCTPaKLii 3 YepeBHOT NOPOXHIHM YEPE3 NopT
ONTWYHOI CUCTEMM Nanapockona.

liGpuaHi (nanapockoniyHoO acMCTOBaHi) TEXHOMOTIi
BUKopucToByBanu B Aiten Il rpynu, skum nicnsg nanapo-
CKOMIYHOI MyHKLi KICTM poBunn po3pia nepenHLoi YepeBHoT
CTiHKW y Kny60BiN AinsHUi 3 6oky ii nokanisauii. OuepeBuHy
Ta M'Si31 pO3COBYBaNY TYMO 3a AOMOMOIOH 3irHYTOrO Kpo-
BOCMMHHOTO 3aTuckava. Yepes poapia y YepeBHY NOPOXKHUHY
BBOAWNM KULLKOBWIA XOM abo BikOHYaTUI 3aTuckad, i
Bi3yarlbHUM KOHTPOMEM 3aX0mnoBany iHCTPYMEHTOM 3MeH-
LLeHe B po3Mipax yTBOPEHHS Ta BUBOAWIIM OT0 3 YePEBHOI
MOpOXHUHW. Konun BUABNSANM nepekpyT npuaatka 6e3 o3Hak
HeKpO3y, 3AiCHIOBANY 1100 AeTopCito. MoTiM SevHuK ykna-
[ianu Ha MaprieBy CEpBETKY, MPOCOYEHY TEN1M COrNbOBUM
PO34MHOM, N0 KPAK) 300POBOI TKAHUHY SEYHUKA CKarbnenem
pobunu po3pis Tak, Wob He NopaHUTX Kancymny MyXiauHu.
Kpai pospisy 6panu Ha 3atvckaui MNeaHa, KPOBOCTMHHUM
3aTMCKa4YeM 3axONmIHoBary BiflbHY YacTWHY Karcymnu, rocTpim
i Tynum wWwnsxom ii BunyLwyBsanu i Bugananu. Linichicts
SEYHMKA BiJHOBMIOBANM LUNSXOM HaKMafeHHs KETryTOBUX
wgiB. MMoTiM SEYHWK 3aHYpIOBanM B YEPEBHY MOPOXHMHY.
PaHu YepeBHOI CTiHKW yLUMBaNK NOLLIAPOBO.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Ta6nuus 1. MNogin XBopumX y rpynax AOCMiXEeHHS 3a BikOM

Bik T'pynu pocnimkeHHs 3aranbHa
KinbkicTb (n = 77)

XBOpHX

[o3poks  3(4 %) 2(20 %) 3(40 %) 8(10 %)
3-7poks 12 (16 %)* 7(9 %) 1.(14 %)* 30 (39 %)
7-17pokie 17 (22 %)* 10 (13 %)* 12(16 %)* 39(51 %)

*: BigMiHHOCTi Biporighi, p < 0,05.

Tabnuus 2. XapaktepvcTuka rpyn nopisHsiHHg, M + SEM

—
RAHMUNEHM DIOBaH S Irpyna(n = 32) |[lirpyna(n = 19) [llirpyna(n = 26)

TpvBanicTb onepalii, X 35,7 £ 1,5* 575 + 1,9* 724 + 36*
DiameTp kicTi, cm 12,70 + 0,71 11,60 + 0,57 14,30 + 0,68
IMepekpyT npuaatka, n (%) 11(34 %) 8(42 %) 12 (46 %)
Bunus ymicty kicti, n (%) - 17 (89 %) 15 (58 %)
TpwBanicTb rocnitanisauii, 4o6u 7,50 + 0,35* 6,80 + 0,33 12,70 + 0,64*

*: BigMiHHOCTI BiporigHi, p < 0,05.

[letanbHo aHani3yBanm Bik XBOPWX, XapaKTep i KinbKiCTb
yCKnagHeHb Nepebiry 3aXBoptoBaHHS, PO3MipH KICTO3HNX HO-
BOYTBOPEHb, PE3yrnkTaTyt NaToMopdhonoriyH1X A0CHIMKEHD,
TpUBAnICTb ONEPaTUBHINX YTPYYaHb, KiNbKICTb BUNAAKIB, LLIO
CyMpOBOMKYBANMCS BUMMBOM YMICTY KIiCT Y BiflbHY YepeBHY
MOPOXHUHY i Yac onepaLii, TpyBanicTb rocnitanialii.

CrtaTuCTM4He onpalloBaHHA peaynbTaTiB BUKOHA-
1M 32 JOMOMOroK METOAIB BapialiiHOi CTaTUCTUKK 3
BUKOPUCTAHHAM NakeTiB MPUKNagHUX KOMM'IOTEPHUX
nporpam Statistica 13.0, TIBCO Software Inc. (niueHsis
Ne JPZ8041382130ARCN10-J) i Microsoft Excel 2013
(niuensis Ne 00331-10000-00001-AA404). O6uncnioanu
cepenHi BenuuuHn (M) i ctaHgapTHy nomunky (SEM),
KinbKicHi nokasHuku HaBepeHi sk M £ SEM. [ns ouiHto-
BaHHS Pi3HNLI abCOMOTHNX 3HAYEHb CEPEAHIX BEMWNYMH
BMKOPUCTOBYBanu Kputepin BinkokcoHa—MaHHa—-BiTHi,
t-kpuTepint CTblogeHTa Ta KpuTepiii diliepa Ans 4acTok.
BigmiHHocTi y rpynax BiporigHi npu p < 0,05.

Pe3yabTati

Cepeppin Bik xBopux cTaHoBuB 11,23 + 0,57 poky. Kinb-
KicTb rocnitaniaoBaHux BikoM Big 3 4o 17 pokiB BiporigHO
(p < 0,05) nepeBuuiyBana KinbKiCTb AiB4aT paHHbLOro
anTsyoro Biky (mabn. 1). MoHaz nonoBuHa AiTel i3 Kictamu
SEYHUKIB — XBOpi cTapLuoi Bikosoi rpymu. Y | Ta Il rpynax
[OCnimKeHHs 3a BCiMa BIKOBUMU iHTEpBanamu 3HavyLly
pisHuLo He BCcTaHoBuAM (p = 0,05).

Mnanosi rocnitanisauii craHoBunn 59,7 % (n = 46)
BUMaZKiB. YCiM XBOPWM, SIKi HAOXOAWIM B CTaLlioHap y nna-
HOBOMY MOPSZKY, KPiM 3aranbHOKMIHIYHNX nabopaTopHux
JocnimKkeHb 1O OnepaTUBHOMO BTPYyYaHHs BU3HAYanu y
KpOBI piBHi XOPIOHIYHOMO roHaZoTPONiHY, anbdadeTonpo-
TeiHy Ta nakTaTzerigporeHasu.

locniTanisauii 3a ekcTpeHuMK nokasaHHamu — 31
(40,3 %) Bunagok. B ycix umx AiTen BiU3Haumnu piBHi Ha3BaHUX
MapkepiB y paHHbOMY nicrisionepavinHoMy nepiogi. B ycix
0Cib, sikux 0BCTEXUNN, aHANI3N Ha OHKOMAPKEPW HETaTUBHI.

AHani3 TpvuBanocTi onepaTuBHUX YTpyyaHb (mabn. 2)
y rpynax nopiBHSHHS Moka3as, Lo B Aieyat | rpynu Len
rnokasHuk 6yB maiixe B 1,5 pasa meHwwit (p < 0,05), Hix
y xBopux |l rpynu, Ta BaBidi MeHLWWIA, Hix y aited |l rpynu
(p < 0,05).
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CepepnHiit po3mip KICTO3HWX YTBOPEHb SIEYHMKIB, LLO
BVMIpIOBaU MiJ Yac OnepaTUBHUX YTPydaHb, CTAHOBWB
12,9 £ 0,7 cm. Llen nokasHuK iCTOTHO He Bigpi3HABCA
(p 2 0,05) y xBopwux i3 rpyn gocnimkeHHs. Taki ycknag-
HEHHSI, 9K aAre3vBHWUA NPOLEC Y YEPEBHIN NMOPOXKHWHI,
HarHoeHHst abo KpoBOTEYA Y MPOCBIT, PO3pPUB 0BOMNOHOK
KiCT, LLO CyTTEBO MOTM BNIIMHYTU Ha TEXHIKY, TPUBanICTb
onepaTuBHUX YTpyYaHb, He crocTepirani. Y nepeBaxHol
6inbLUOCTI XBOPUX BUSBNANN KICTO3HE YpaXeHHs NpaBoro
Ae4Hnka — 55 (71,5 %) Bunagkis.

IMepekpyT kicTv abo npuaatka Matku, Lo 6yno npuym-
HO0 ekcTpeHoi rocnitaniauii, 3adikcysanu B 31 (40,3 %)
xBopoi. O3HaKv HEKPO3y NiCns NyHKLi Ta AeTopcii npuaarka
He BUSIBUNK, TOMY OBapioekToMist abo canbniHrooBapioek-
TOMisi He 3Hagobunucs.

Bakke ycknagHeHHs onepaTvBHOMO BTpYyYaHHs Mg
yac nyHkuii abo BUAANEeHHs TepaToigHMX KICT SEYHUKIB —
BWMMWB YMICTY KICTO3HOrO HOBOYTBOPEHHS Y BiflbHY YEPEBHY
MOPOXKHWHY. AHani3 rpyn NOPIBHSHHS 3a LM NOKa3HUKOM
nokasas: Lie ycknagHeHHs Buseuiny 35 (91,4 %) xsopux,
SKVIX OnepyBany nanapockomniYHUM i ribpuaHUm cnocobom,
L0 3yMOBMIIO HEOOXiAHICTb A0AATKOBUX 3aXOAiB Ans
CaHaLii YepeBHOI MOPOXHMHW. TexHika 3anponoHOBaHOMO
MiHiiHBa3WBHOrO TpaHcabhoMiHaNbHOTO onepaTUBHOIO
BTPYYaHHS Jana 3Mory YHUKHYTU LbOrO YCKMaaHEHHS B
ycix 32 xBopwx | rpynu SOCRIZKEHHS.

Mepebir nicnsionepavinHoro nepiogy y XBOpuX YCix
rpyn cnoctepexeHHs OyB cnpustnueum. Pauu 3aroinucs
NepPBUHHUM HaTAroM. TpuBanicTb rocnitanisadii B giten | Ta
Il rpyn cnocTepexerHs CyTTeBO He BigpisHanack (p 2 0,05)
i He nepeuwwysana 7,50 + 0,35 (M + SEM) no6w. Lien
nokasHuk y xsopux |l rpynu — GinbLunii maibke B 1,5 pasa.

Y piten, skux obctexunm yepes 1 Ta 6 micsauis, He
BUSIBUIW PaHHi YCKNaHEHHS Ta PELMAMBY KICT IEHHUKIB.

3a pesynsratamu NaToMopOororiyHOro A0CHIMKEHHS
BUZANEHUX KICTO3HUX HOBOYTBOPEHb Y 5 (6,5 %) Bunap-
Kax AjarHocTyBanu Hespini Tepatomu (Tepatobnactomu),
L0 3yMOBMUMO HEOOXIAHICTb NpU3HAYEHHS ad’loBAHTHOI
ximieTepanii.

06roBopeHHs

[NepeBaxaHHs AiTel cTapLUoi BIKOBOI rpynu, ki rocnitani-
30BaHi 3 KICTO3H1MW HOBOYTBOPEHHAMM SEYHUKIB, CBIfYUTb
Mpo TpuBanui 6e3cMNTOMHUI abo ManoCcUMMNTOMHWIA Nne-
pebir 3axeoptoBaHHs1. Tomy 30e6inbLuUoro L KicTi — Bunag-
KOBa 3HaxigKa nig Yyac ynsTpasByKoBOroO JOCHIMKEHHS abo
BUSIBNEHI B pasi BUHWKHEHHS YCKNaaHeHb, Lo 36iraeThes
3 flanmmm haxosoi nitepatypu [3,13,14]. [osoni Benvkvi
cepeqHin poamip kict (12,9 + 0,7 cm), KOTpuWiA NOCTYNOBO
3pocTae 3 BiKOM [AWUTWHM, 3yMOBIIOE HE TiNlbKU PO3BUTOK
KNiHIYHMX NpOsiBIB, ane W ycknagHeHb, SK-OT nepekpyT
npuaatkis mMatku, Wwo BuseneHun y 31 (40,3 %) ocobw.
30ebinbLUoro y XBOpUX BUSIBMANN KICTO3HE ypaKeHHs
npaBoro sieyHuka —55 (71,5 %) Bunaggis, i Lie Bignosigae
BiLOMOCTAM HaykoBol Nitepatypu [13].

CyTTeBe 3MeHLUEHHs TpMBanocTi onepaLii npu BUKO-
PUCTaHHI 3anpornoHOBAHOMO CNocoby Ta OKPeMi TeXHIYHi
NPUOMK ONepaTUBHUX YTpyYaHb, SKi 34iMCHeHi nig vac
LbOro AocnimKeHHs, NoTpebytoTb OKPEMOro 06roBopeHHs
iXHbOI iHBA3MBHOCTI, abnacTNYHOCTI Ta 3anobiraHHs po3-
BUTKY YCKIaZHEHb.
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#Ak nanapockonivHe, TaK i ribpuaHe BTpyYaHHs noTpe-
OytoTb GinbLL iHBASINHNX METOMIB 3HEDONEHHS 3 BUKOPUC-
TaHHAM LUTYYHOI BEHTUNALIT NereHb, 3arpoxytoTb TakuMu
YCKMagHEHHAMM, SIK CMaiikoBa KMLUKOBA HEMPOXigHICTb,
CraWKoBi NpoLecn B AiNsHUi NpuaaTtkiB MaTkm BHACMIAOK
BUNMWBY KPOBI Y BifbHY YEPEBHY MOPOXHMHY, LLO TPANNSETb-
€ Nif Yac BUAINEHHS KICTO3HOI Myxmvkm [14]. BuganenHs
KICTW MOXe CynpOBOIKYBATUCS HE TiNMbKW NOLIKOMKEHHSIM,
ane i HeMoBHUM BUAAINEHHAM ii 0GOMNOHKN, LLO CMPUYMHSIE
PO3BUTOK peLnamsie 3axBoptoBaHHs [14,15]. Kpim Toro,
BUTSM BUMYLLEHOT MyXIUHW Mif Yac nanapockoniyHoro abo
ribpuaHoro BTpyYaHHs HeMOXIMBKIA Bes il NyHKLi Ta acnipa-
Lii piaunHW, SiKy BOHa MICTUTb, LLO 3aBXAM CyNPOBOMKYETHCA
YaCTKOBWM ii BUNMBOM Y BirbHY YEpPEBHY MOPOXHUHY [14].
MoTpiGHO BpaxoByBaTK: KICTO3HI MyXIMHW SEYHWKIB y iB4aT
Hanyacrille npeacTaBneHi BPOMKEHUMM KICTO3HIMM Tepa-
TOMamm, Lo MOXyTb OyTV 3pinvMmK Ta HE3pINMMK (3nosikic-
Hmu) [4,7,8]. 3a Halwmmy aHUMK, iXHS YacToTa CTaHoBWMa
6,5 % Bunagkie. CTyniHb 3pinocTi Takoi NyXn KW 4O Ta Mig,
yac onepaTMBHOTO BTPYyYaHHS! BCTAHOBWUTY HEMOXIMBO,
OCKiNbKM Lieii NOKa3HWK BU3HAYatoThb TiMlbki 3a JONOMOrO
naToricTONOriYHKX i FiCTOXiMIYHMX JocnimkeHb [7]. OTxe,
BUMWB PiaVHK, LLO MICTUTb KICTa, Y BiNbHY YepeBHY NOpOX-
HVHY MOXe MPW3BECTY A0 NOLUMPEHHS MyXIMHHOTO NPOLIECy 3
MeTacTasyBaHHsAM. Takox BiGOMO, LLO 3pifti TepaToidHi KicTh
Hanyacrille MICTATb eNeMEHTH LUKIPW (KNITUHW LUKIpK) Ta ii
npuaaTkis (BOMOCCS, YaCTUHKY HirTiB) [6], TOMy noTpannsiHHs
iX mig Yac nyHKuji a60 PO3TUHY CTIHKM KICTW Y BifbHY YepeBHY
MOPOXHUHY CTPUYMHSIE HEODXIgHICTb OAATKOBOI ii caHaLlii,
sIKy aZleKBATHO BUKOHATY HE 3aBXay MOXITMBO Yepe3 ApiOHi
PO3MipK, LU0 YaCOM MatoTb Lii AEPMOILHI enemMeHTH.

3anponoHoBaHuii cnocib nepeadayae Mikpornanapoto-
Mito Mif, KOHTPOMEM YrbTPa3ByKOBOrO LOCIIHKEHHS B MOMO-
eHHi TpeHaeneHOypra 3 YiTkUM BU3HAYEHHSM Tonorpadii
KicTw, LLO 1ae 3MOry 3p0BUTW ManeHbKMIA pO3TUH NepenHbOl
YepeBHOI CTiHKM ©e3nocepeaHbo y MpoekLii nepeaHLoi
CTiHKV NyXnuHW. HaknageHHs LWBiB-yTpyuMyBadiB Ha GinkoBy
060rOHKY NepeaHbOi CTIHKM HOBOYTBOPEHHS, MiATArYBaHHS
11 yTPUMyBaHHS 10ro B paHOBOMY OTBOpI 3abe3nevyioTb
TEPMETWYHICTb 30HU BTPYYAHHS, @ TaKOX JatoTb 3MOTY nicns
BUMOPOXHEHHS KICTW aTpaBMaTN4HO 3AINCHUTY EKCTPaKLito
Ha30BHi CMasoi KiCTW pasom i3 npugaTkom matku. Hakna-
[EHHS KVCETHOTO LLIBA MiXk HUTKaMU-yTpUMyBadamu Ta 11oro
3aB’s13yBaHHS HABKOMO MYHKLIAHOI FOMKN YHEMOXKITUBIOE
BWUVB HA30BHi BMICTY KICTO3HOI MyXMuHK, WO BignoBigae
BMMOraMm abnacTWYHOCTI ONepaTMBHOIO BTPYYaHHS. 3a-
MOBHEHHSI Cranoi KicTu i3ionoriYHMM po3YmMHOM nicns
BWBELEHHS Ti 3 YEePEBHOI NMOPOXHUHK 3abe3nedye HaTsar
0B0ONOHOK KICTV Ta Sie4HMKa, LU0 AaE 3MOTY aTpaBMaTU4HO
3p0BUTH LMPKYNSAPHUIA PO3TUH TinbkW BinkoBoi 060NOHKM
A€YHMKa B3 MOLLKOMKEHHS 0BOMOHKM KICTW 3 MPOHUKHEH-
HsIM B i NPOCBIT | HEMOBHUM BUZANEHHAM i kancynu. Hatsar
060MOHKM KiCTM Nif Yac BUAINEHHS TaKoX Aae MOXMMBICTb
BUOANUTY NYXNWHY en-bloc i NOBHICTIO 3anULLNTY TKAHUHY
SEYHMKA.

OTKe, CYKYMHICTb Ha3BaHUX MO3UTUBHUX BMIVBIB Aana
3MOry NigBULLMTI eDEKTUBHICTb XipypriYHOro nikyBaHHS
KICTO3HWX HOBOYTBOPEHb Y [iTEN LLMSXOM CyTTEBOTO 3MEH-
LUEHHS iHBA3WBHOCTI aHeCTe3ionoriyHoro 3abe3neyeHHs,
TPaBMaTUYHOCTI ONEPATUBHOMO BTPyYaHHsl, 3abe3neyeH-
HS 110r0 abnacTMYHOCTI, @ OT)XKE MOXHA YHUKHYTU HU3KU
yCKnafHeHb y paHHbOMY MicnsionepaLitHomy nepiogi Ta
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The aim is to evaluate the effect of metabolic activity of intestinal microflora on laboratory manifestations of carbohydrate malab-
sorption syndrome in early-aged children with rotavirus infection by studying the main intestinal metabolites — short-chain fatty
acids in faeces.

Materials and methods. 60 breastfed children with rotavirus infection aged 1-24 months were examined. The total amount of
carbohydrates in faecal samples was determined using Benedict’s test, and the detection of short-chain fatty acids in faeces was
carried out using liquid chromatography in the dynamics of the disease — on the 3rd, 5th and 10th day.

Results. It was established, that the amount of reducing sugars in faeces decreased with the increasing concentration of intestinal
microflora metabolites during the entire period of rotavirus infection. In patients with <0.5 % level of carbohydrates in faeces, the total
content of short-chain fatty acids was the highest and exceeded by 2.0, 1.8 and 1.7 times the indicators of children with Benedict's test
values >0.5 % on the 3rd, 5th and 10th days of the disease, respectively (P < 0.05). Adecrease in the metabolic activity of the intes-
tinal microbiota in the above category of children occurred mainly due to a deficiency in the production of acetic and propionic acids
(P < 0.05). Inthe acute period of the disease, an imbalance in the intestinal microbiota infrastructure was noted towards a deficiency
of obligate anaerobes that was expressed in a decrease in the anaerobic index (P < 0.05). The severity of these disorders influenced
the severity of carbohydrate malabsorption: with an increase in the level of undigested sugars in faeces >0.5 %, the anaerobic index
values were 3 and 5 times lower than at a carbohydrate level 0.5 % on the 3rd and 5th days of the disease, respectively (P < 0.05).

Conclusions. It has been found that early-aged children with rotavirus infection have structural and functional disorders of the in-
testinal microflora, which influence the severity of carbohydrate malabsorption syndrome. The lower the saccharolytic activity of
intestinal bacteria, the more pronounced the manifestations of this syndrome during the entire period of the disease.

MaTtoreHeTMUHa POAb KMLIKOBOI MiKpodAOpH B CHHAPOMI MaAbabcopbLii ByraeBoAiB
y AiTel paHHbOTO BiKy 3 poTaBipyCHOO iHpeKLUiE

H. B. Bopo6ioga, 0. B. YcauoBa, A. I. KanaayLieHko

MeTa po60TK — OLiHUTY BNNMB (hEPMEHTATUBHOI aKTUBHOCTI KMLLKOBOT Mikpochriopu Ha nabopaTtopHi nposiBu CUHAPOMY Manbab-
copbuii ByrneBogiB Npy poTasipyCHiit iHPEKLT B AiTEN paHHbOrO BiKY LUMSIXOM BUBYEHHS! OCHOBHIX KULLKOBUX METaboniTiB — Ko-
POTKOMAHLIKOrOBUX 3kMpHIX kncroT (KKK) y dekanisx.

Marepianu Ta metoau. O6cTexwnm 60 giten i3 poTasipycHO iHdeKLieto Bikom 1-24 mic. Ha rpyaHOMY BUrofoByBaHHi. [1pose-
[eHO BU3HAYEHHS 3aranbHoi KinbKoCTi ByrneBoaiB y hekanisix 3a 4onomMoroto npobu beHeaumkTa Ta AETEKL0 KOPOTKONAHLIOTOBUX
XKMPHUX KUCOT Y BUNOPOXHEHHSX METOAOM PiAVHHOI XpomaTorpadii B AuHamili xsopobu — Ha 3, 5, 10 goby.

PesynkraTu. BcTaHoBMM, LU0 3i 36iMbLUEHHSM KinbKOCTi METaboniTiB KULLIKOBOI MIKpOhIOpM 3HWKYBanacs KinbKicTb HEMepeTpas-
TEHNX LIYKPIB Y BUMOPOXXHEHHSIX MPOTAIOM YCbOro Nepioay poTaBipyCHOI iHeKLi. Y navieHTis i3 piBHem ByrnesoaiB y kani <0,5 %
cymapHuii nyn KXK 6ys Hanbinblwmm, nepesuiytoumn y 2,0, 1,8 Ta 1,7 pasa nokasHuku AiTen 3i 3Ha4eHHsaMW npobu beHeaukTa
>0,5 % Ha 3, 5 Ta 10 xBopobw BignoBigHo (p < 0,05). 3HKEHHS hepMEHTATUBHOT aKTUBHOCTI KULLIKOBOI MIKpOBIOTU B OCTaHHiIi
rpyni aiTei BinbyBanocs nepeBaxHO BHACNIAOK AediLnTy NpodyKLii oLToBoi Ta nponioHoBoi kucnoT (p < 0,05). Y rocTpuin nepiog
XBOPOOY BI3Ha4MNW auchanaHc iHppacTpyKTypy KULLIKOBOI MikpobioTV — fedpilmT obniraTHX aHaepobiB, LU0 BUSBUMOCh Y 3HIKEHHI
aHaepobHoro iHgekey (p < 0,05). CTyniHb LyX NOpYLLEHb BMANBAB Ha BUPA3HICTb ManbabcopOuii ByrneBogis: Npy NiABULLEHH
piBHS HenepeTpaBneHux LykpiB y dekaniax >0,5 % cnocTepiranu y 3 Ta 5 pasiB HiK4i NOKa3HUKWN aHaepobHOro iHaekcy Ha 3 Ta
5 noBy BiANoBigHO, HiX Npu piBHI ekckpeToBaHMX LykpiB <0,5 % (p < 0,05).

BucHoBKku. Y fiTel paHHBOrO Biky 3 poTaBipyCHOLO iHeKLieto BinbyBatoTbCS CTPYKTYPHI Ta PYHKLIOHAMbHI NOPYLLIEHHS KULLKOBOI
Mikpochriopu, L0 BNAMBAKTL HA BUPA3HICTb CUHAPOMY Manbabcopbuii ByrneBogie. Yum Hink4a pepMeHTaTBHA aKTUBHICTb
CaxaponiTN4YHMX KULLIKOBUX BaKTepil, TMM BUPa3HiILLi NPOSIBM LibOr0 CUHAPOMY NPOTSIOM YChOro nepiofy XBopobu.

MaTtoreHeTHueckas poAb KULLIEUYHOH MUKPODAOPbI B CHHAPOME MaAbabcop6uum yraeBoAOB
y AeTell paHHero Bo3pacTa C pOTaBUPYCHOW UHQEKLNEN

H. B. BopobbéBga, E. B. Ycauésa, A. . KanaayLieHko

Llenb paboTbl — OLEHUTL BRNsHUE (DEPMEHTATUBHOM aKTUBHOCTMU KMLLEYHOM MUKPOCNOpbl Ha nabopaTopHble NPOSIBIEHUS
cvHapoMa mManbabcopbuny yrneBonoB Npyu POTaBUPYCHON MHAEKLMN y AETEN paHHEro Bo3pacta NyTEM WU3y4YeHWs! OCHOBHbIX
K/LLIEYHbIX METAbONNTOB — KOPOTKOLIENOYEUHbIX XMPHBIX kucrnoT (KXKK) B kane.
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Marepuanbi u metogbl. O6cnenosany 60 feTeil ¢ poTaBUPYCHOM MHAEKLMEN B BO3pacTe 1-24 Mec. Ha rpyAHOM BCKapMIMBaHUM.
IMpoBeneHo onpeaeneHie oBLLEro KONMYeCTBa YrNeBogoB B kase C NOMOLLb0 Npobbl BeHeaunkTa 1 AeTeKLmMs KOPOTKOLEMNOYEYHbIX
XXMPHBIX KUCIOT B Kane METOAOM XWUOKOCTHOM XpomaTtorpadou B AuHamuke 6onesnn —Ha 3, 5 v 10 cyTku.

PesynbraThbl. YCTAHOBMNEHO, YTO C YBENMYEHNEM KONMYECTBA METAOOMNTOB KULIEYHON MUKPOGIOPbI CHKANOCh KONMYECTBO
HernepeBapeHHbIX CaxapoB B UCMIPAXHEHNSIX B TEYEHWE BCEro Nepyoaa pOTaBMpyCHOI MHAEKLMK. Y NALMEHTOB C YPOBHEM YrTie-
BofoB B kane <0,5 % cymmapHbivi nyn KKK 6b1n HavebicLinm, npesbiwas 8 2,0, 1,8 1 1,7 pa3a nokasatenu AeTen o 3HaYeHNAMI
npo6bl Beneaukta >0,5 % Ha 3, 5 1 10 cyTkn GonesHn cootBeTcTBEHHO (P < 0,05). CHUXEHWE (DEPMEHTATUBHON aKTUBHOCTY
KMLLEYHON MUKPOGMOTLI B MOCREHEN rpynne AeTel NPOUCXOAMIIo NPeUMYLLECTBEHHO 3a CHET AecuLmMTa NPOAYKLNM YKCYCHOMN
1 nponnoHoBon kucnot (p < 0,05). B ocTpbii nepuog BonesHn otmedeH aucbanaHc MHAPaCcTPYKTYpbl KULLEYHON MUKPOBUOTI
B BuAe Aeduumuta obnuratHbx aHaapoboB, YTO BbIPAXKEHO B CHUXEHUN aHaspobHoro nHaekca (p < 0,05). CTeneHb aTvX Ha-
PYLLEHWA BNKsNa Ha BbipaXeHHOCTb ManbabcopbLym yrneBogoB: Npu NOBbILIEHUW YPOBHS HEMEPEBAPEHHBIX CaxapoB B karne
>0,5 % 3HayeHust aHaapobHOro nHaekca Obinn B 3 1 5 pa3 Huxe, Yem npyn ypoHe yrnesoaos <0,5 % Ha 3 n 5 cyTkm GonesHn
COOTBETCTBEHHO (p < 0,05).

BhiBoAbL. Y feTeli paHHero Bo3pacTa ¢ poTaBUpYyCHOI MHGEKLMEN OTMEYEHbI CTPYKTYPHBIE U (hyHKLIMOHATbHbIE HAPYLLIEHNS! Ku-
LLIEYHOI MUKPOITIOpbI, KOTOPbIE BIMSIKOT Ha BbIPaXEHHOCTb CUHAPOMA MarbaBcopBLm yreBofoB. YeM Hitke caxaponuTuyeckast
aKTMBHOCTb KULLEYHbIX GakTepuii, TeM Gonee BbipaxeHbl NPOSIBIIEHNS JAHHOTO CYHAPOMA B TeYEHWE BCETo neproaa BonesHu.

Rotavirus infection (RVI) is the global leading cause of
diarrhea-associated morbidity and mortality among children
younger than 5 years [1,2]. It causes about 450.000 deaths
per year in children under 5 years and millions of hospi-
talizations due to the development of severe dehydrating
gastroenteritis [3].

Pathogenetic features of RVI are the study subject fora
lot of researchers at the present stage [4—7]. One of the main
pathogenetic mechanisms of rotavirus gastroenteritis is
carbohydrate malabsorption syndrome, which develops due
to decreased surface activity of enterocyte disaccharides,
dysfunction of the sodium-dependent glucose transporter
and leads to osmotic diarrhea [4]. It has been shown that
intestinal carbohydrate metabolism disorders, mainly due
to lactase deficiency, play a major role in causing and main-
taining rotavirus diarrhea from the height of the disease, and
especially at the end of the first to the beginning of the se-
cond week of gastroenteritis [5]. It is believed, that clinical
manifestations of carbohydrate malabsorption syndrome
in children can vary depending on the combined effect
of several factors: the level of lactase-phlorizin hydrolase
(LPH) activity, the amount of lactose that comes with food,
individual intestinal sensitivity and condition of the intestinal
flora [8,9]. This is also evidenced by the fact that lactose
maldigesters with the same fermentation rate in the small
intestine and the same time of intestinal transit have different
intensity of lactose malabsorption (from mild symptoms to
diarrhea) [9] and proves the influence of other factors, such
as metabolic activity of the intestinal microbiota, on the de-
velopment of this syndrome. In addition, it is known that
the osmotic type of diarrhea develops only when the amount
of carbohydrates entering the colon exceeds the ability of
the microflora to ferment them due to microbial digestion
deficiency [4]. In our opinion, the study of the intestinal
microbiota functional status, as an additional pathogenetic
factor in the development of osmotic diarrhea in children
with rotavirus gastroenteritis, is important and appropriate
because it will allow adequate correction and prescription
of pathogenetic therapy in the dynamics of the disease.

Microbiota of the lower sections of the intestinal tract is
represented by obligate and facultative anaerobes (aero-
bes), which harvest energy from incomplete oxidation
of organic compounds, resulting in the formation of final
products — short-chain fatty acids (SCFA) [7]. SCFA are
carboxylic acids with a chain length of up to 6 hydrogen

atoms. The major SCFAs formed by the gut bacteria are ac-
etate (C2), propionate (C3) and butyrate (C4) which account
for approximately 90 % of all SCFAs. The main source of
SCFAs are carbohydrates, but aminoacids valine, leucine
and isoleucine are protein breakdown products, which can
be converted to isobutyrate, isovalerate and isocapronic
acid, which make a small (5 %) contribution to the total
production of SCFA[7,10].

C2 is the main SCFA in the colon. The major part of it
is synthesized by most intestinal bacteria, both anaerobes,
such as Prevotella spp., Ruminococcus spp., Bifidobac-
terium spp., Bacteroides spp., Clostridium spp., A. mu-
ciniphila, B. hydrogenotrophica and facultative anaerobes
including Streptococcus, E. coli, Staphylococcus, Proteus
and others from uncleaved oligosaccharides by hydrolysis
of acetyl-CoA [10,11]. Although propionate-producers are
distributed across several phyla, only a few bacterial genera
are able to form propionate, and unlike acetate, the utilized
propionate pathways are more conserved and substrate
specific. Colon bacteria form C3 in three ways: succinate,
acrylate and propanediol in strictly anaerobic conditions. Its
producers are Veilonella, Propionibacterium, Bacteroides,
Fusobacterium, Clostridium, Gaffkya, etc. [7,10]. C4 produc-
tion, like C3, is more conserved and substrate specific. The
main synthetic pathway of C4 formation in the intestine is
the butyryl-CoA route, which uses such obligate-anaerobic
microorganisms, as Fusobacterium, Eubacterium, Copro-
coccus, Bacteroides, Megasphaera, Clostridium [7,10,11].

Aim

The purpose is to evaluate the effect of metabolic activity
of intestinal microflora on laboratory manifestations of
carbohydrate malabsorption syndrome in early-aged chil-
dren with rotavirus infection by studying the main intestinal
metabolites — short-chain fatty acids in faeces.

Materials and methods

The prospective study involved 60 children with rotavi-
rus gastroenteritis aged 1-24 months (63.3 % — boys,
36.7 % - girls), who were treated in the Department num-
ber 4 of the Municipal Institution “Zaporizhzhia Regional
Infectious Clinical Hospital” of the Zaporizhzhia Regional
Council. There were the criteria for inclusion in the study:
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hospitalization within the first two days from the onset of
the disease, detection of rotavirus antigen in the faeces by
immunochromatographic method (CITO TEST ROTA test
system, Pharmasco, Ukraine), no excretion of pathogenic
bacterial flora in the faeces, no congenital or chronic immu-
nocompromised pathology, being breastfed, availability of
the informed parental consent for their child participation in
aclinical trial. Children were divided into three subgroups by
age: 1-6 months — 23.3 % (14 children), 6-12 months —
30.0 % (18 children), 12-24 months —46.7 % (28 children).

Daily clinical examination, including analysis of
the intensity and dynamic changes of the disease leading
symptoms, and the standardized range of the clinical
and laboratory studies were performed for all children of
the study group. The severity of rotavirus gastroenteritis was
determined by the Vesikari scale [12]. 70.0 % of children
had a severe course of RVI, 23.3 % — moderate-severe,
6.7 % —mild course.

The severity of carbohydrate malabsorption in the RVI
dynamics was assessed by the total level of excreted
carbohydrates in the faeces, which was determined
semi-quantitatively at the beginning of the disease (the 3rd
day), during fever (the 5th day) and convalescence (the 10th
day) using Benedict's test based on the detection of redu-
cing oligosaccharides (glucose, galactose, lactose, fructose,
maltose) [13].

Metabolic activity of intestinal microflora was studied by
determining its main metabolites — SCFA: acetate, propi-
onate and butyrate in coprofiltrates. The SCFA spectrums
were determined using the method of liquid chromatograph-
ic analysis in parallel with the determination of the total level
of carbohydrates in the faecal samples (on the 3rd, 5th and
10th day of RVI). Testing was conducted at the Training
and Laboratory Center of Zaporizhzhia State Medical
University at the Department of Physical and Colloidal
Chemistry (headed by Doctor of Pharmaceutical Sciences,
Professor Kaplaushenko A. H.). The quantification of SCFA
in faeces included two stages: coprofiltrate preparation and
chromatographic analysis. The analysis was performed
using a highly efficient liquid chromatographic system with
mass spectrometric detection (HPLC-MS), consisting of
a degasser (Agilent Technologies, Japan), a binary pump
(Agilent Technologies, Germany), an autosampler (Agilent
Technologies, Germany), a column thermostat (Agilent
Technologies, Germany), diode-array detector (Agilent
Technologies, Germany), Open LAB CDS software (Certifi-
cate of technical competence No. 33/18 dated 26.12.2018,
valid until 25.12.2023).

The quantitative measurement of the SCFA concen-
tration was carried out by comparing the peak areas of
the determined substances with the peak area of the internal
standard with a known concentration. Analytical standards
of acetic (CH,CO,H, CAS Number 64-19-7, GC area
299.8 %), propionic (CH3CO2COOH, CAS Number 79-09-
4,GCarea299.8 %)and butyric (CH,CH,CH,COOH, CAS
Number 107-92-6, GC area 299.5 %) acids (Sigma-Aldrich,
USA) were used as the etalons.

Absolute content of acetic (C2), propionic (C3) and
butyric (C4) acids were determined in faecal samples, as
these metabolites make up 90-95 % of the total quantity of
SCFAand are products of anaerobic carbohydrate fermen-
tation [11,14]. Next, the total acids pool (C2 + C3 + C4),
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the relative concentration of each acid (that is equal to
the ratio of the absolute concentration of this acid to the total
concentration of all SCFA) and the values of the anaerobic
index ((C3 + C4)/ C2) were calculated in the study. The
total concentration of SCFA(C2 + C3 + C4)inthe faeces
reflects the integrated metabolic activity of the intestinal
microbiota in relation to carbohydrates, and its increase
or decrease indicates the corresponding changes in
the amount and / or enzymatic activity of the microflora. As
an estimate of the redox balance in the lower intestine, an
anaerobic index (Al) was used, which reflects the degree
of anaerobiosis of the environment, since the producers of
the least reduced acetic acid are most facultative anaerobes
and some aerobes, while other SCFA (propionic and butyric)
are metabolites of obligate anaerobes [4,14].

The indicators of healthy children were considered
to be normal physiological concentrations of SCFA and
carbohydrates in faeces. For this purpose, a comparison
group was formed, which included 30 breastfed children,
representative by age and sex, without signs of gastroin-
testinal dysfunction, who were examined by determining
the faecal concentrations of SCFA and the level of reducing
sugars in the faeces.

For statistical processing of the obtained data, a data-
base was formed in Microsoft Excel 2010, on the basis of
which further analysis of the results was performed using
the packages of the program Statistica for Windows 13
(StatSoft Inc., No. JPZ8041382130ARCN10-J). The type of
data distribution was determined using the Shapiro-Wilk test
(null hypothesis about the normality of the distribution was
rejected at a level of P < 0.05). Because the quantitative
values had a distribution that was different from normal,
nonparametric methods were used. Descriptive statistics
were expressed as median (Me) and interquartile range
(IQR: Q25-Q75). To assess the validity of the differences
between the quantitative features in two independent
groups, the Mann-Whitney criterion was used, in several
independent groups — the Kruskal-Wallis test was per-
formed. The reliability of the difference in the dynamics
of the disease was assessed by the Wilcoxon test. The
difference at P < 0.05 was considered statistically signifi-
cant. The strength and direction of the relationship between
quantitative values were determined using the Spearman
correlation coefficient (r).

Results

In the way of evidence that carbohydrate malabsorption
syndrome is an important link in the pathogenesis of RVI,
the data obtained in the study suggest that it was diagnosed
at the onset of the disease (the 3rd day) in 83.3 % (50/60)
of children. In the dynamics of the disease, an increase in
the total level of reduced sugars in faeces was noted in all
children of the study group.

As a result of the study, the relationship between
the severity of carbohydrate malabsorption and the meta-
bolic activity of the intestinal microflora was revealed from
the first days of RVI. Thus, on the 3rd day of RVI, a moderate
inverse correlation between the total level of carbohydrates
and the total SCFA concentration in the faeces was estab-
lished (r = -0.44, P < 0.05). That is, with the increase in
the amount of the intestinal microflora metabolites, which
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Table 1. Comparative characteristics of the faecal concentration of SCFA on the 3rd day of RVI depending on the total amount of carbohydrates in
the faeces (n = 60), Me [Q25; Q75]

Metabolites of intestinal microflora | The level of carbohydrates in the faeces P Healthy children
on the 3rd day of RVI <05 % (n = 29) 0.6-1.0 % (n = 12) >1.0 % (n = 19) Kruskal-Wallis | (n = 30)

Total pool of SCFA, umoll 497.64 [256.88; 928402 226,16 [112.13;356.01]'2  278.43[207.60;333.24]'2 P > 0.05 978.60 [681.83; 1286.05]
Concentration Acetic 451.86[350.68; 907.76  218.92[104.89; 348.32]'2  273.38[203.57;316.28]'2 P > 0.05 861.17 [606.26; 993.61]
of each SCFA, ymoll  propionic  14.62 [4.66; 109.88]'2 7.23[0.00; 14.93]'2 4.37[0.00; 17.97]'2 P <0.05 97.49 [74.73; 183.85]
Butyric 0.0 [0.00; 6.67] 0.00 [0.00; 0.15] 0.00 [0.00; 0.001 P > 0.05 32.99 [14.43; 53.21]
Anaerobic index 0.06 [0.01; 0.17] 2 0.02 [0.00; 0.05]"2 0.02 [0.00; 0.07]'2 P > 0.05 0.20[0.11; 0.34]

P < 0.05 the difference is significant compared with children with carbohydrate level in the faeces <0.5 % according to the Mann-Whitney criterion; 2 P < 0.01 compared with healthy
children.
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Fig. 1. Comparative characteristics of acetic acid concentrations in children depending on the total
level of carbohydrates in the faeces on the 3rd day of RVI (n = 60).

P <0.05 the difference is significant compared to children with the carbohydrate level in the faeces
<0.5 % according to the Mann-Whitney criterion; % P < 0.01 compared to healthy children.
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Fig. 2. Comparative characteristics of propionic acid concentrations in children depending on
the total level of carbohydrates in the faeces on the 3rd day of RVI (n = 60).

%P < 0.05 -the difference is significant according to the Kruskal-Wallis criterion; % P < 0.05 —
compared to children with the carbohydrate level in the faeces <0.5 % according to the Mann-
Whitney criterion;*: P < 0.01 — compared to healthy children.

is an indicator of its overall enzymatic ability, the amount
of undigested sugars in the faeces decreased. A similar
dependence was observed with the concentrations of
acetic (r = -0.41, P < 0.05) and propionic (r = -0.38,
P < 0.05) acids.

To demonstrate these relationships clearly, we analyzed
the total level of SCFA, as well as the absolute and relative
concentrations of each acid and the value of the Al in pa-
tients depending on Benedict's test values on the 3rd day of
RVI (Table 1). It was found that in patients with a minimum
level of undigested sugars in the faeces —<0.5 %, the total
pool of SCFA was the largest — 497.64 [256.88; 928.40]
pmol/l, exceeding 2.2 and 1.8 times the values of children
with faecal carbohydrate levels of 0.6-1.0 % and >1.0 %

(P < 0.05), respectively, however, not reaching healthy
children indicators (P < 0.01).

Absolute concentrations of the main metabolites of
saccharolytic microflora, namely acetic and propionic
acids, in this category of children were also significantly
higher than those in patients of the second and third sub-
groups (P < 0.05), amounting to 451.86 [350.68; 907.76]
umol/l and 14.62 [4.66; 109.88] umol/l, respectively. That
is, compared to patients with minimal malabsorption of
oligosaccharides, the decrease in the metabolic activity
of the intestinal microbiota in patients with moderate
(0.6-1.0 %)and high (>1.0 %) level of undigested sugars
in the faeces, was mainly due to deficiency of C2 and C3
production in the first days of RVI. Thus, at this time of
the disease, C2 concentrations in children with Benedict’s
test>0.5 % (second and third subgroups) were 2 and 1.5
times lower, respectively, than those in the first subgroup
(P < 0.05)and as much as 4.3 and 3.5 times, respectively,
lower than normal for this age (P < 0.01) (Fig. 1), reflec-
ting a significant quantitative and functional deficiency of
saccharolytic intestinal bacteria — producers of C2, both
strict anaerobes (Prevotella spp., Ruminococcus spp.,
Bifidobacterium spp., Bacteroides spp., Clostridium spp.,
A. muciniphila, B. hydrogenotrophica) and facultative
anaerobes (Streptococcus spp., E. coli, Staphylococcus
spp., Proteus spp., etc.) in these patients.

Fig. 2 shows that the concentration of C3 also de-
creased with increasing excretion of oligosaccharides
in the faeces (P < 0.05 in groups according to the Krus-
kal-Wallis test). In children with medium (0.6-1.0 %) and
high (>1.0 %) levels of faecal sugars, the amount of C3
was twice and three times lower, respectively, than that
in patients with minimal carbohydrate excretion (P < 0.05)
and was only 1/13 and 1/22, respectively, of the level in
healthy children (P < 0.01). All of this indicated a parti-
cularly pronounced insufficiency of obligate C3-producing
anaerobes (Veilonella, Propionibacterium, Bacteroides,
Fusobacterium, Clostridium, Gaffkya) of the epithelial layer
within the intestinal mucosa in patients with high levels of
excreted sugars, and emphasized their important role in
the intestinal carbohydrate metabolism.

Faecal concentrations of C4 in children in the first days
of RVI were very low — 0.00 [0.00; 0.58] umol/l, against
32.99[14.43; 53.21] umol/l in healthy children (P < 0.01). It
indicated a significant inhibition of activity of its producers —
obligate anaerobes, such as Fusobacterium, Eubacterium,
Coprococcus, Bacteroides, Megasphaera, Clostridium,
Peptococcus in children with RVI in the early stages of
the disease. A significant difference between the amount
of C4 in children groups with different levels of undigested
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sugars in the stool was not found, there was only a tendency
to increase with a decrease in Benedict’s test (P = 0.064
in groups according to the Kruskal-Wallis test). Thus, C4 in
the faeces was not detected at all in 75 % of patients with
the highest values of excreted sugars (>1.0 %) (Table 1).

Along with a decrease in the metabolic activity of
saccharolytic intestinal bacteria, children of the study
group showed a violation of the large intestine microbiota
composition from the first days of RVI. Structural imbalance
of the intestinal microflora was expressed in a statistically
significant decrease in the relative concentrations of C3 and
C4 (metabolites of anaerobic bacteria populations) and an
increase in the proportion of C2 in the total pool of SCFA,
and, accordingly, a decrease in Al compared to the healthy
children. The degree of intestinal microecological imbalance
in the form of its anaerobiosis decrease was comparable to
the change in the amount of undigested sugars excreted
in the faeces (Fig. 3).

During the height of the disease (on the 5th day), there
was a deepening of the difference in the intestinal micro-
biota metabolic activity in children with different values of
undigested sugars in the stool. Because none of the studied
parameters in children with carbohydrate levels >0.5 % at
this time of the disease did not differ statistically, they were
combined into one group (n = 32). Exactly in this group
of patients, there was a sharp depletion of the total pool of
SCFA — 311.56 [160.16; 549.66] umol/l, against 978.60
[681.83; 1286.05] pmol/l in the healthy children (P < 0.01),
which reflected a sharp decrease in the fermentation of
oligosaccharides by intestinal bacteria (Table 2). There
was no statistically significant increase in C2 level relative
to the first days of RVI in this group of children (P > 0.05
by the Wilcoxon test). C3 concentrations remained almost
at the initial level (P > 0.05) and were very low — 6.65
[0.15; 10.45] umol/l (P < 0.01 relative to the normal values).
C4 in the minimum amount was detected only in 12.5 %
(4) of patients.

In children with low carbohydrate excretion (<0.5 %),
almost 2 times higher total amount of SCFAwas observed —
569.42 [380.00; 813.86] umol/l, than that in children of
the previous group (P < 0.05) in the height of the disease. It
increased in this period mainly due to an increase in the C3
concentration, which was 8 times higher than the level of C3
in children with a more pronounced violation of carbohydrate
metabolism (>0.5 %) (P < 0.01).

Analysis of the structural imbalance of the intestinal
environment during the peak of RVI showed that all children
had a decrease in Al (P < 0.01 compared with the healthy
children), due to an increase in the proportion of C2 and
a decrease in the relative concentrations of C3 and C4,
which reflected the persistence of functional and quantitative
deficiency of anaerobic bacteria. However, in the group of
children with a low level of excreted sugars in the faeces
(£0.5 %) in the dynamics (on the 5th day) of the disease,
the proportion of C2 decreased slightly (relative to the first
days of RVI), reaching the upper normal limit, and amounted
t091.8 %, while the relative concentration of C3 increased
to 7.7 %, reaching the lower normal limit for this age (Fig. 4).
Alin them rose in dynamics to 0.085 [0.029; 0.230], being 5
times higher than that in children with severe carbohydrate
malabsorption (P < 0.01), however, remaining more than 2
times lower than Al in the healthy children.
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Table 2. Comparative characteristics of the faecal concentration of SCFA on the fifth
day of RVI depending on the total amount of carbohydrates in the faeces (n = 60),
Me [Q25; Q75]

Metabolites of intestinal The level of carbohydrates in the faeces | Healthy children
microflora on the 5th day of RVI [ <g 5 o, (n = 28) >0.5 % (n = 32) (n = 30)

Total pool of SCFA, 569.42 311.56 978.60
pmol/l [380.00; 813.86]'*  [160.16; 549.66] [681.83; 1286.05]
Concentration of Acetic 442.05 306.89 861.17
each SCFA, pmol/l [291.35; 750.82]'°  [153.36; 543.98] [606.26; 993.61]
Propionic ~ 53.97 6.65 97.49
[6.22; 97.952° [0.15; 10.45] [74.73; 183.85]
Butyric 1.33 0.00 32.99
[0.00; 15.87]%° [0.00; 0.00P° [14.43; 53.21]
Anaerobic index 0.085 0.017 0.200
[0.029; 0.230]23 [0.000; 0.041]* [0.110; 0.340]

% P < 0.05 compared to the children with carbohydrate level in the faeces >0.5 % according to
the Mann-Whitney criterion; % P < 0.01 compared to the children with carbohydrate level in the faeces
>0.5 %; * P <0.01 compared to the healthy children.

120 %

2
100% 94.31,2 97.7°
83.4

80 %
60 %
40 %

20 % 13.3
3.3 53"2 0.02 1.82 0.02
<05 % >0.5%

The level of carbohydrates in the feceson the 3rd day of RVI, %

The relative concentration of SCFA
in feces,%

0%
Healthy children

m Acetate @ Propionate @ butyrate
Fig. 3. Comparative characteristics of relative concentrations of SCFAn children with RVI (n = 60)

on the third day of illness depending on the concentration of carbohydrates in the faeces.

P <0.05 the difference is significant compared to the children with carbohydrate level in the faeces
>0.5 % according to the Mann-Whitney criterion; % P < 0.01 compared to the healthy children.
120 %

100 % 91812 96.12

83.4
80%
60%
40%
20% 133
7.7"2 2
oo 33 0.52 28 02
0

Healthy children <0.5% >0.5 %

The relative concentration of SCFA
in feces,%

The level of carbohydrates in the feceson the 5th day of RVI, %

m Acetate @ Propionate o Buthyrate

Fig. 4. Comparative characteristics of relative concentrations of SCFAn children with RVI (n = 60)
on the 5th day of illness depending on the concentration of carbohydrates in the faeces.

P <0.01 the difference is significant compared to the children with carbohydrate level in the faeces
>0.5 % according to the Mann-Whitney criterion; % P < 0.01 compared with the healthy children.

Analysis of the quantitative composition of intestinal
metabolites in patients in the convalescent period of RVI
showed a slight increase in the metabolic activity of sac-
charolytic bacteria relative to the acute period of RVl in all
patients, however, with a persisting statistically significant
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difference in the total pool of SCFA between the groups
with the level of excreted sugars in the faeces <0.5 % and
>0.5 % - 660.35 [391.71; 769.93] umol/l against 397.43
[314.75; 968.51] pmolll, respectively (P < 0.05). It should
be noted that in both groups, these indicators remained
significantly lower than those in the healthy children (P <
0.01) reflecting the continuous disorders of colon metabolic
status, even in the late stages of the disease. Absolute
concentrations of C2 and C3 were still statistically different
in the groups, amounting to 586.47 [364.59; 749.00] umol/l
and 46.11 [17.13; 133.24] ymol/l, respectively, in patients
with a residual sugar level in the faeces <0.5 %, which was
1.5 and 2 times higher, respectively, than that in children
with faecal sugar levels >0.5 % (P < 0.05).

It was noted that the concentration of C3 in patients
with severe carbohydrate malabsorption increased slight-
ly, amounting to 23.36 [7.91; 41.63] ymol/l, compared to
the previous values only on the 10th day of RVI, which
indicated a very slow recovery of functional and quantitative
deficiency of its producers —obligate anaerobes (Veilonella,
Propionibacterium, Bacteroides, Fusobacterium, Clostri-
dium, etc.) in this children category. Dynamic changes in
the amount of C4 even in the convalescent period of the dis-
ease were not observed in both subgroups. They remained
minimal and did not differ statistically — 0.00 [0.00; 3.61]
pmol/l and 0.31 [0.00; 1.86] umol/l in the first and second
subgroups, respectively (P > 0.05).

It was found that on the 10th day of RVI, the difference
in relative concentrations of all SCFA and Al in children with
different values of Benedict’s test was diminished. Thus,
Al was almost the same in patients of the first and second
subgroups, amounting to 0.093 [0.023; 0.250] and 0.087
[0.010; 0.130], respectively, remaining more than twice
lower than the age norm (P < 0.01). That is, in the late
stages of RVI, the severity of oligosaccharide malabsorption
depended largely on the decrease in the metabolic status
of the intestinal microflora.

Discussion

It is known that undigested lactose in the small intestine
is hydrolyzed by B-galactosidase of colon bacteria to ga-
lactose and glucose. 80.6 % of faecal bacteria synthesize
the enzyme B-galactosidase that indicates its high activity in
the colon. Galactose is metabolized to glucose by the Leloir
pathway with further fermentation to SCFA, CO,, H, and
CH, [9]. The osmotic load in the colon is increased about
eightfold by fermentation of lactose to SCFA [8]. However, it
is believed that SCFA are rapidly absorbed through the co-
lon mucous membrane (their absorption rate is 6.1-12.6
p mol/cm? x g), only 2—4 % of volatile acids is excreted in
the feces [9,15,16]. From the literature review, published
by B. Misselwitz, M. Butter et al., it is known, that osmotic
diarrhea occurs only in case of insufficient fermentation of
undigested lactose or its metabolites (glucose, galactose)
by intestinal microflora or inefficient removal of terminal
carbohydrate metabolites (SCFA) due to low absorption
capacity of the colon. A higher enzymatic capacity of
the colon microbiota relative to lactose and monosaccha-
rides may reduce the intensity of malabsorption syndrome
manifestations with normal absorption of volatile acids [8].
This statement is supported by the study results [4]: in

RVI children with normal levels of residual carbohydrates
in the faeces (0.25 + 0.06 %), the total concentration of
SCFAobserved in the acute period of the disease was twice
as high as the normal value, as a result of a sharp rise in
sugar fermentation by intestinal bacteria. In all children with
complete fermentation of sugars, normalization of stool
occurred before the 5th day of illness.

In addition, the presence of intestinal microbiota
structural and functional changes [16] and their role in
increasing the severity of RVI clinical manifestations,
intestinal microbiota are noted in a number of modern
literature sources studying the intestinal microbiocinosis
state in children with rotavirus gastroenteritis [4,7,17].
However, significant differences in the results of SCFA
detection have been identified by some researchers.
Thus, L. LI, D. Huang showed a lowering of only the level
of lactic acid (Bifidobacterium and Lactobacillus meta-
bolites) in infants with RVI in the absence of changes in
total pool of SCFA and C2—C4 concentrations [16]. Other
researchers emphasized a significant decrease in the total
amount of volatile acids and absolute concentrations of
each of them (C2-C5) in the acute period of RVI [7,17],
demonstrating a sharp decrease in anaerobic metabolism
of oligosaccharides as a result of impaired intestinal micro-
biocinosis. Meskina E. R. has proved, that the deficiency
of microflora metabolic activity in the acute period of RVI
is associated with impaired carbohydrate metabolism in
the large intestine in children: with increasing content of
excreted sugars, concentrations of acetic and propionic
acids decreased, the main products of bacterial fermen-
tation of carbohydrates (r = -0.34/0.35, P < 0.01) [4].
However, we have not found any information in the scien-
tific works about the influence of the intestinal microflora
structural and functional state on the manifestations of
carbohydrate malabsorption syndrome in the dynamics
of RVl in children.

The results of our study have confirmed the previous
data and proved that dysbiotic changes in the intestine
develop in all patients in the early stages of RVI, which is
expressed in a decrease in absolute concentrations of all
saccharolytic microflora metabolites: C2-C4 and a signifi-
cant decrease in Al. Our results are confirmed by modern
literature data about low Shannon’s and Simpson’s indices
in young children with RVI, which characterize the species
diversity of the intestinal microbiota [16]. The degree of
the intestinal microflora metabolic and structural disorders
is correlated with an increase in the amount of undigested
sugars in the faeces, which, according to the literature [4,5],
is the pathogenetic basis for the osmotic diarrhea develop-
mentin RVI. The lowest values of SCFA and Al concentra-
tions in patients with significant (>0.5 %) faecal levels of
residual carbohydrates indicate a pronounced violation of
the oligosaccharide fermentation by bacteria and structural
changes in the intestinal environment. A significant reduction
in the C3 and C4 profiles in this group of children during
the entire period of the disease (up to the 10th day) with
increased C2 relative concentration may indicate long-term
inhibition of C3 and C4 producers — obligate anaerobes
and rise in the proportion of aerobic (optional-anaerobic)
opportunistic bacteria in the microbiocynosis.

It was shown in the study [4], that only children with
a past history (recently suffered from acute intestinal in-
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fections and acute respiratory viral infections) of RVI had
anincrease in residual sugar in the stool (1.1 + 0.08 %,
P < 0.001)in the midst of a sharp decrease in saccharo-
Iytic intestinal microbiota function, which was expressed
in the deficiency of the SCFA general pool, while in
children without premorbid conditions, the microflora
responded to disaccharide deficiency by hyperreactivity
and completely metabolized undigested carbohydrates.
We have observed the development of carbohydrate
malabsorption syndrome associated with structural and
metabolic imbalance of intestinal microflora of varying
severity in all children of the study group (however, as in
the previous study, the degree of increase in the faecal
residual sugar was inversely correlated with the total num-
ber of saccharolytic microflora metabolites in the acute
period of RVI). Such differences can be explained by a
larger sample of the study group by age (0-14 years)
in the study [4], because it is known that children older
than 1 year have less lactose load (due to diet), higher
metabolic capacity and diversity of intestinal microbiota,
than infants [18].

Conclusions

1. There is a decrease in the intestinal microbiota
saccharolytic activity and structural imbalance in ear-
ly-aged children with RVI during the entire period of
the disease (from the 3rd to and including the 10th day),
which is expressed in a decrease in the total amount of
SCFA, absolute concentrations of C2, C3 and C4 — major
metabolites of saccharolytic bacteria, and a decrease in
the Al (P < 0.01).

2. The severity of carbohydrate malabsorption syn-
drome is correlated with the degree of violation of oligo-
saccharide fermentation by intestinal bacteria from the first
days of RVI and up to the convalescence period: the level
of undigested sugars in the faeces >0.5 % is associated
with 2.0, 1.8 and 1.7 times lower total concentrations of
SCFA on the 3rd, 5th and 10th days of illness (P < 0.05),
respectively, due to primarily decrease in acetic and propi-
onic acids, in comparison to children with low indicators of
Benedict's test —<0.5 % (P < 0.05).

3. The degree of intestinal anaerobiosis reduction influ-
ences the severity of the intestinal carbohydrate metabolism
disorders in the early stages of RVI and in the height of
the disease: increased level of undigested sugars in the fae-
ces >0.5 % is associated with 3 and 5 times lower values
of Al on the 3rd and 5th days, respectively, than in minimal
sugar excretion (£0.5 % in the faeces) (P < 0.05) and
more than 10 times lower Al in comparison to the healthy
children (P < 0.01).

4. The rise in the total amount of reducing sugars in
the stool reflects not only the severity of violation of the oli-
gosaccharide fermentation and absorption by the small
intestinal enterocytes, but also the ability of intestinal
microbiota to metabolize them.

Prospects for further research are to study the ef-
fect of functional and structural disorders of the intestinal
microbiota on the clinical manifestations of carbohydrate
malabsorption syndrome in early-aged children with RVI,
as well as to study the degree of these disorders depending
on age and premorbid conditions.

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

Original research

Acknowledgments

The authors would like to thank Associate Professor of

the Department of Physical and Colloidal Chemistry, Zaporizhzhia
State Medical University, B. O. Varynskyi for participation in

the study.

Conflicts of interest: authors have no conflict of interest to declare.
KoH®niKT iHTepeciB: BiACyTHIl.

Hapinwaa po pepakuii / Received: 11.05.2021
MNicas poonpautoBanHs / Revised: 09.06.2021
MpuitHato po Apyky / Accepted: 16.06.2021

Information about authors:

Vorobiova N. V., MD, PhD student of the Department of Pediatric
Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

ORCID ID: 0000-0001-7610-8067

Usachova 0. V., MD, PhD, DSc, Professor, Head of the Department
of Pediatric Infectious Diseases, Zaporizhzhia State Medical
University, Ukraine.

ORCID ID: 0000-0002-8413-027

Kaplaushenko A. H., Dr.hab., Professor, Head of the Department
of Physical and Colloidal Chemistry, Zaporizhzhia State Medical
University, Ukraine.

ORCID ID: 0000-0003-3704-5539

Biaomocrti npo aBTopiB:

Bopob6itosa H. B., PhD acnipaHTka kad. AUTAUMX IHOEKLIAHMX
XBOPO06, 3anopi3bkuii AePXaBHUI MEAUUHWIA YHIBEPCHTET, YKpaiHa.
Ycauosa 0. B., A-p Mea. Hayk, npodecop, 3aB. kad. AUTAUMX
HOEKLIIHUX XBOPOO, 3anopi3bKuii AEPXABHUI MEANUHWIA
yHiBepcuTeT, YkpaiHa.

KanaayLwwerko A. T, A-p dapm. Hayk, npodecop,

3aB. Kad. Gi3KOAOIAHOT XiMii, 3anopi3bKuii AePXaBHUI MEAUUHWIA
yHiBepcuTeT, YkpaiHa.

CBepeHus 06 aBTOpax:

Bopobbéaa H. B., PhD acnupaHT Kad. AETCKUX UHOEKLIMOHHbIX
60ne3He, 3an0POXCKMI FOCYAAPCTBEHHbBIN MEAULIMHCKUN
YHUBEpCHTET, YKpanHa.

Ycauésa E. B., A-p MeA. Hayk, npodeccop, 3aB. kad. AETCKNX
MHEKLMOHHBIX BOAE3HEN, 3an0POXCKI TOCYAAPCTBEHHbIN
MEAMLMHCKMI YHUBEPCUTET, YKpauHa.

KannaywweHko A. T., A-p dapm. Hayk, npodeccop,

3aB. Kad. GPU3KOMOMAHOMN XUMUK, 3aNOPOXCKUI FOCYABPCTBEHHbIN
MEAMUMHCKMI YHUBEPCUTET, YKpauHa.

References

[1] Troeger, C., Khalil, I.A., Rao, P. C., Cao, S., Blacker, B. F., Ahmed, T.,
Armah, G., Bines, J. E., Brewer, T. G., Colombara, D. V., Kang, G.,
Kirkpatrick, B. D., Kirkwood, C. D., Mwenda, J. M., Parashar, U. D.,
Petri, W. A., Jr., Riddle, M. S., Steele, A. D., Thompson, R. L., Wal-
son, J. L., ... Reiner, R. C., Jr. (2018). Rotavirus Vaccination and
the Global Burden of Rotavirus Diarrhea Among Children Younger Than
5 Years. JAMA Pediatrics, 172(10), 958-965. https://doi.org/10.1001/
jamapediatrics.2018.1960

[2] Crawford, S. E., Ramani, S., Tate, J. E., Parashar, U. D., Svensson, L.,
Hagbom, M., Franco, M. A., Greenberg, H. B., O'Ryan, M., Kang, G.,
Desselberger, U., & Estes, M. K. (2017). Rotavirus infection. Nature
Reviews. Disease Primers, 3, Article 17083. https://doi.org/10.1038/
nrdp.2017.83

[3] Badur, S., Oztiirk, S., Pereira, P., AbdelGhany, M., Khalaf, M., Lagou-
bi, Y., Ozudogru, O., Hanif, K., & Saha, D. (2019). Systematic review
of the rotavirus infection burden in the WHO-EMRO region. Human
Vaccines & Immunotherapeutics, 15(11), 2754-2768. https://doi.org/1
0.1080/21645515.2019.1603984

[4] Meskina, E. R. (2015). Sindrom mal'absorbtsii uglevodov u detei s virus-
nym gastroenteritom [Carbohydrate malabsorption syndrome in children
with viral gastroenteritis]. A'manakh klinicheskoi meditsiny, (42), 79-
86. https://doi.org/10.18786/2072-0505-2015-42-79-86 [in Russian].

[5] Vorobiova, N., & Usachova, E. (2021). Influence of carbohydrate
malabsorption syndrome on the clinical course of rotavirus infection in

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

689


https://orcid.org/0000-0001-7610-8067
https://orcid.org/0000-0003-0250-1223
https://orcid.org/0000-0003-3704-5539
https://doi.org/10.1001/jamapediatrics.2018.1960
https://doi.org/10.1001/jamapediatrics.2018.1960
https://doi.org/10.1038/nrdp.2017.83
https://doi.org/10.1038/nrdp.2017.83
https://doi.org/10.1080/21645515.2019.1603984
https://doi.org/10.1080/21645515.2019.1603984
https://doi.org/10.18786/2072-0505-2015-42-79-86

690

OerM HaAbHbl€ NCCAEAOBAHNA

(]

Y

(8]

&

[10]

(1

[12]

[13]

[14]

[19]

[16]

[17]

(18]

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

children at an early age. Georgian Medical News, (2), 120-125. http:/
dspace.zsmu.edu.ua/handle/123456789/14143

Smiyan, O. I., Smiyan-Horbunova, K. O., Loboda, A. M., Popov, S. V.,
Bynda, T. P., Vysotsky, I. Yu., Sichnenko, P. I., Petrashenko, V. O.,
Man’ko, Yu. A., Kosarchuk, V. V., & Gordienko, O. V. (2018). Mac-
ro- and microelements determination in children with rotavirus
infection. Zaporozhye medical journal, 20(3), 371-374. http:/dx.doi.
0rg/10.14739/2310-1210.2018.3.130456

Nezhoda, I. I., Naumenko, O. M., & Nikulchenko, O. V. (2019).
Letki zhyrni kysloty yak metabolichni markery porushennia mikrobi-
otsenozu kyshechnyku pry rotavirusnii infektsii u ditei [Volatile fatty
acids as metabolic markers of intestinal microbiocenosis in children
with rotavirus infection]. Infektsiini khvoroby, (3), 24-32. https:/doi.
0rg/10.11603/1681-2727.2019.3.10632 [in Ukrainian].

Misselwitz, B., Butter, M., Verbeke, K., & Fox, M. R. (2019). Update on
lactose malabsorption and intolerance: pathogenesis, diagnosis and
clinical management. Gut, 68(11), 2080-2091. https://doi.org/10.1136/
qutjnl-2019-318404

He, T., Venema, K., Priebe, M. G., Welling, G. W., Brummer, R. J., &
Vonk, R. J. (2008). The role of colonic metabolism in lactose intolerance.
European Journal of Clinical Investigation, 38(8), 541-547. https://doi.
org/10.1111/j.1365-2362.2008.01966..x

Nogal, A., Valdes, A. M., & Menni, C. (2021). The role of short-chain fatty
acids in the interplay between gut microbiota and diet in cardio-meta-
bolic health. Gut Microbes, 13(1), Article 1897212. https://doi.org/10.1
080/19490976.2021.1897212

Rios-Covian, D., Ruas-Madiedo, P., Margolles, A., Gueimonde, M., de
Los Reyes-Gavilan, C. G., & Salazar, N. (2016). Intestinal Short Chain
Fatty Acids and their Link with Diet and Human Health. Frontiers in
Microbiology, 7, Article 185. https://doi.org/10.3389/fmicb.2016.00185
Shim, D. H., Kim, D. Y., & Cho, K. Y. (2016). Diagnostic value of
the Vesikari Scoring System for predicting the viral or bacterial patho-
gens in pediatric gastroenteritis. Clinical and Experimental Pediatrics,
59(3), 126-131. https://doi.org/10.3345/kjp.2016.59.3.126

Kasirga, E. (2019). The importance of stool tests in diagnosis and
follow-up of gastrointestinal disorders in children. Tiirk Pediatri Arsivi,
54(3), 141-148. https://doi.org/10.14744/TurkPediatriArs.2018.00483
Boronina, L. G., Fedotova, G. V., Samatova, E. V., & Vakhlova, I. V.
(2018). Gazozhidkostnaya khromatografiya i traditsionnye metody
izucheniya kishechnoi mikrobioty u detei pervogo goda zhizni [Gas-
liquid chromatography and traditional methods of study of intestinal
microbiotes in children of first year of life]. Vestnik ural’skoi meditsinskoi
akademicheskoi nauki, 15(5), 733-743. https://doi.org/10.22138/2500-
0918-2018-15-5-733-743 [in Russian].

Bridgman, S. L., Azad, M. B., Field, C. J., Haqq, A. M., Becker, A. B.,
Mandhane, P. J., Subbarao, P., Turvey, S. E., Sears, M. R., Scott, J.A.,
Wishart, D. S., Kozyrskyj, A. L., & CHILD Study Investigators. (2017).
Fecal Short-Chain Fatty Acid Variations by Breastfeeding Status in
Infants at 4Months: Differences in Relative versus Absolute Concen-
trations. Frontiers in Nutrition, 4, Article 11. https:/doi.org/10.3389/
fnut.2017.00011

Li, L., Huang, D., Nevin, A, Fei, P., & Guo, L. (2019). Fecal Microbiota,
Lactic Acid and Short Chain Fatty Levels of Infants Following Rotavirus
Infection Revealed by lllumina Miseq High-Throughput Sequencing
and HPLC Method. Jundishapur Journal of Microbiology, 12(6), Article
68389. https://doi.org/10.5812/jjm.68389

Babayeva, B. A., & Valiyeva, K. T. (2019). [Diagnostic value the short
chain fatty acids at viral diarrheas at children of the first year of life].
Journal of Azerbaijan Perinatology and Pediatrics, 5(1), 61-64.
Zatevalov, A. M., Selkova, E. P.,, Gudova, N. V., & Oganesyan, A. S.
(2018). Vozrastnaya dinamika produktsii korotkotsepochechnykh
zhirnykh kislot kishechnoi mikrobiotoi u patsientov, ne imeyushchikh
gastroenterologicheskikh zabolevanii [Age-related changes in produc-
tion of short-chain fatty acids by gut microbiome in patients without
gastroenterological diseases]. Al'manakh klinicheskoi meditsiny,
46(2), 109-117. https://doi.org/10.18786/2072-0505-2018-46-2-109-
117 [in Russian].

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.


http://dspace.zsmu.edu.ua/handle/123456789/14143
http://dspace.zsmu.edu.ua/handle/123456789/14143
http://dx.doi.org/10.14739/2310-1210.2018.3.130456
http://dx.doi.org/10.14739/2310-1210.2018.3.130456
https://doi.org/10.11603/1681-2727.2019.3.10632
https://doi.org/10.11603/1681-2727.2019.3.10632
https://doi.org/10.1136/gutjnl-2019-318404
https://doi.org/10.1136/gutjnl-2019-318404
https://doi.org/10.1111/j.1365-2362.2008.01966.x
https://doi.org/10.1111/j.1365-2362.2008.01966.x
https://doi.org/10.1080/19490976.2021.1897212
https://doi.org/10.1080/19490976.2021.1897212
https://doi.org/10.3389/fmicb.2016.00185
https://doi.org/10.3345/kjp.2016.59.3.126
https://doi.org/10.14744/TurkPediatriArs.2018.00483
https://doi.org/10.22138/2500-0918-2018-15-5-733-743
https://doi.org/10.22138/2500-0918-2018-15-5-733-743
https://doi.org/10.3389/fnut.2017.00011
https://doi.org/10.3389/fnut.2017.00011
https://doi.org/10.5812/jjm.68389
https://doi.org/10.18786/2072-0505-2018-46-2-109-117
https://doi.org/10.18786/2072-0505-2018-46-2-109-117

YAK 616.988:578.834-036.21:053.2
DOI: 10.14739/2310-1210.2021.5.227539

Original research

OcobauBocTi nepebiry kopoHaBipycHOi XBOpoOU B AiTeH paHHBLOTO BiKY

H. C. KocmuHiHaD*ABEP | 10, ABpameHKo(DABEF

AbBiBCbKWI HaLLIOHAABHUIA MEAWYHUIA YHIBEPCUTET iMeHi AaHuAa fannLbKoro, Ykpaita

A - KOHLIENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHA CTaTTI

MeTa po6otu — npoaHaniayBati ocobnmeocTi nepebiry KOpoHaBipyCHOI XBOPOOM B AiTeil paHHLOTO BiKY.

Marepianu Ta meTogum. MpoaHaniaysanu ictopii xsopobu 60 (36 (60 %) xnonumkis i 24 (40 %) pis4atok) Aitei Bikom Big 0 10 3
pokiB, siki nepebyeanu Ha ctavioHapHomy nikyeaHHi y KHIT JIOP NIOLKIT «OxmatauT» i3 kBiTHS 4o rpyaHs 2020 poky 3 giarHo3oMm
KopoHaBipycHa xBopoba. JlabopatopHi gocnimkeHHs HassHocTi PHK Bipycy SARS-CoV-2 BuKkoHanu Ha 3paskax mMaskiB i3 Hoco-
rnotku metogom MNPy OY «J1bBiBcbkuin 0bnacHuin nabopatopHuii ueHTp MO3 YkpaiHuy, nabopaTopHi OCTimpKEHHS KPOBi Ta
cevi —Ha 6asi nabopatopin KHIM JTOP JIOAKI «OxmatanT». CTaTMCTUYHO pesynkTaTy onpaLiioBani 3a 40NoMOro NporpamHoro
3abe3neveHHs Excel i3 naketa Microsoft Office 2019. KinbkicHi 03Hakv HaBeaeHi sk M+ m (cepenHe apudmeTyHe + cTaHgapTHa
noxubka cepenHbOro apudMETUHHONO).

Pesynekraru. Becranosunu, wo 40 % aiteit Bikom 4o 1 poky Ta 15 % BiA 1 4o 3 pokis rocnitanisysanu B 1 406y 3aXBOptOBaHHS.
Batbkm xBopux Ziteny 51 (85 %) Bunaaky nigTBepauny HasiBHICTb KOHTAKTY 3 iH(iKOBaHUMM YneHamu poauH. AHani3 KNiHIYHNX
MpOosiBiB XBOPOOK NOKa3aB: NPOTArOM 3aXBOPOBAHHA B BiNbLLOCTI AiTEN i3 KOPOHABIPYCHOK XBOPODO cnocTepiranu Taki KniHiHi
nposiBU, SK NMUXOMaHKa, HeXuTb, kawenb, Binb y XuBOTI, Aiapes, 3aranbHa cnabkicTb. BetaHoBunm, Wo vactota niMconeHii
(Haryacrilwa nabopaTopHa «3Haxigka» B JOPOCIMX i3 KOPOHaBIPYCHOK XBOPOOOI0) cepen AiTel, ski nepebyBanu Ha cTalioHap-
Homy nikyBaHHi y JIOOKIT «Oxmatauty, cTaHoBuna Tinbkv 28,3 %. YcknagHeHHs (MHeBMOHito) giarHocTyBanu B 5 (8,3 %) Aitedt.
CepenHs TpyBanicTb CTaLioHapHOrO NikyBaHHS XBOPUX BikOM A0 1 poKy cTaHoBWNa 7 aHiB, AiTel BikoM Big, 1 10 3 pokiB — 6 AHiB.

BucHoBku. Bctanosunu, Wwo 85 % aitein, siki nepebysanu Ha cTauioHapHOMY fnikyBaHHi, KOHTAKTyBasnM 3 YneHamu POANHU, B SIKUX
nigTBepmKeHa HasBHiCTb iHekUii SARS-CoV-2. Y noHag 55 % aiten Bikom Big 0 4O 3 pokiB OCHOBHI NPOSiBI KOPOHABIPYCHOI
XBOpPoOM — nuxomaHka >38 °C i 3aranbHa cnabkictb. PiBeHb NeikouuTiB Bignosiaas Bikosili HopMi B 46,6 % Aiten, neikoneHito
BcTaHoBUNM Y 35,0 %, nimdponenito —y 28,3 %. MNepebir 3axBoptoBaHHS B AiTEl PaHHLOrO Biky BUSIBUBCS NerkuM, Tinbku 8,3 %
nauieHTiB Manu nepebir cepeHbOi BaXKOCTI, YCKNagHEHUIN MHEBMOHIEHO.

Features of the coronavirus disease course in young children

N. S. Kosmynina, I. Yu. Avramenko
The aim. To analyze the features of the coronavirus disease course in young children.

Materials and methods. We analyzed case histories of 60 children aged 0 to 3 years who were hospitalized to the Lviv Regional
Children’s Clinical Hospital “OHMATDYT"” in the period from April to December 2020 with a diagnosis of coronavirus disease.
Out of the 60 children 36 (60 %) were boys and 24 (40 %) were girls. Laboratory studies on the presence of SARS-CoV-2 virus
RNA were performed in samples of nasal and pharyngeal swabs by PCR at the State Institution “Lviv Regional Laboratory Center
of the Ministry of Health of Ukraine”. Blood and urinary laboratory tests were performed on the basis of the Laboratories in Lviv
Regional Children’s Clinical Hospital “OHMATDYT". The result were statistically processed using Excel software from Microsoft
Office 2019 packages. Quantitative characteristics were givenas M + m (arithmetic mean + standard deviation of the arithmetic
mean).

Results. It was found that 40 % of children under 1 year old and only 15 % from 1 to 3 years old were hospitalized on the first
day of the disease. Parents of sick children in 51 (85 %) cases confirmed the presence of contact with infected family members.
The analysis of the disease clinical manifestations showed that during the disease course, most children with coronavirus disease
had the following clinical manifestations: fever, runny nose, cough, abdominal pain, diarrhea, and general weakness. Lympho-
penia, which is the most common laboratory finding in adults with COVID-19, was found only in 28 % of children hospitalized to
the Regional Children’s Clinical Hospital “OHMATDYT". The presence of complications in the form of pneumonia was observed
in 5 children, which amounted to 8.3 %. The average duration of inpatient treatment for children under 1 year of age was 7 days,
and it was 6 days for children between 1 and 3 years of age.

Conclusions. It was found that 85 % of child inpatients were in contact with family members in whom the presence of SARS-
CoV-2 infection was confirmed. The main manifestations of coronavirus disease were fever >38 °C and general weakness in
more than 55 % of children aged 0 to 3 years. The level of leukocytes within the age norm was observed in 46.6 % of children,
leukopenia —in 35.0 %, and lymphopenia —in 28.3 %. The course of the disease among young children was mild, and only
8.3 % of children had the moderately severe course, complicated by pneumonia.

0cobeHHOCTH TeUeHMA KOPOHABUPYCHOM BOAE3HH y AeTeH paHHero Bo3pacTa

H. C. KocmbiHKHa, U. K0. ABpameHko

Lienb pa6oTbl — NpoaHan1aupoBaTh 0COBEHHOCTY TeYEHUS KOPOHABMPYCHOM GOMEesHM y AeTer paHHero Bospacra.
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Marepuans! n metoapbl. MNpoaHanuanposanu uctopum Gonesmn 60 (36 (60 %) mansunkos 1 24 (40 %) LeBoyek) AeTel B BO3-
pacte ot 0 10 3 neT, HaxoAMBLUMXCS Ha cTaumoHapHoM nevernn B KHIM JTOP JIOAKB «Oxmatget» ¢ anpens no aekabpb 2020
rofia c AnarHo3oM KopoHaBwpycHast bonesaHb. JlabopatopHble uccnenosanms Hanuuns PHK Bupyca SARS-CoV-2 npoBeaeHbl Ha
obpasLax Ma3kos 13 HocornoTku MeTopom MLIP B MY «J1bBoBCKMIA 0BniacTHom niabopatopHblii LeHTp M3 YkpauHbi», nabopaTtopHble
1ICCreaoBaHNs KpoBmM U Moun — Ha 6ase naboparopuii KHIM TOP NTOOKB «Oxmataet». CTatuctudecky pesynsrarsl 006paboTaHsbl
€ nomMoLLbto NporpammHoro obecneyenus Excel na naketa Microsoft Office 2019. KonuyecTseHHble npr3Haky NpeacTaBneHb! Kak
M + m (cpenHee apucmeTnyeckoe + CTaHOAPTHOE OTKMOHEHWe CPpeaHero apudMETUHECKOTO).

Pesynktartbl. YctaHoBneHo, 4to 40 % aetelt B Bospacte 40 1 rogaun 15 % ot 1 8o 3 nert 6binm rocnutanvanpoBaHbl B 1 cyTku
3abonesanus. Pogutenu 6onbHbix Aetert B 51 (85 %) cnyvae nogTBEpAMnM Hanuune KOHTakTa ¢ MHULMPOBAHHBIMM YneHamu
CeMbi. AHaNM3 KNMHWYECKX NPOSIBIIEHMIA BONe3HM nokasan: B TeyeHue 3aboneBaHus y 60NnbLUMHCTBA AeTel C KOPOHABUPYCHOM
60one3HbH0 Habriofany Takve KIMHUYECkVe NPOSIBREHMS: NUXOpazika, HACMOPK, kallenb, 6onb B XuBOTe, Anapest, 06LLas cnabocTb.
YCTaHoBMNEHO, YTO YacToTa numMdoneHnmn (Hanbonee yactas nabopatopHas «Haxogka» Yy B3POCHbIX C KOPOHaBMpYCHOW 6ones-
HbIO) Cpeam AeTel, HaxoaMBLLMXCS Ha cTauroHapHoM neveHun B JIOOKB «Oxmataer», coctaBnsina nvwb 28,3 %. OcnoxHeHus
(nHeBMOHMIO) AnarHocTuposann y 5 (8,3 %) aeten. CpedHss AnNUTENBHOCTb CTaLMOHAPHOMO NeveHns AeTen B Bopacte Ao 1
rofa cocTtaBnsna 7 aHen, aeteii B BospacTe oT 1 40 3 net — 6 gHen.

BbiBoabl. YcTaHOBNEHO, YTO 85 % AeTel, HaXOAMBLUMXCS Ha CTALWMOHAPHOM feYeHN, KOHTAKTUPOBAN C YNeHamu CeMbM, Y
KoTopbIX ObINO NoATBEPXAEHO Hannuue nHgekumn SARS-CoV-2. Y Gonee yem 55 % feten B Bo3pacte ot 0 4o 3 neT OCHOB-
HblE NMPOSIBNIEHNS KOPOHABMPYCHO BonesHn — nuxopagka >38 °C u obLas cnabocTb. YpoBeHb NEKOLMTOB COOTBETCTBOBAS
BO3pacTHoW Hopme y 46,6 % aeTen, nerkoneHus yctaHoeneHa y 35,0 %, a numdonenns —y 28,3 %. TeyeHne 3abonesaHus
y [eTen paHHEero Bo3pacrta okasanoch NMErkiM, Tonbko 8,3 % nauWeHTOB UMeni TedeHne 60onesHn CpesHen THKECTMU, OCOX-

HEHHOE MHEBMOHWEN.

Y cBITi pecnipaTopHi Bipycu, SK-0T rpun i pecnipatop-
HO-CEHUMTIanbHUI BipyC, — OCHOBHI MPUYMHU TOCTPUX
pecnipaTopHKX iHGEeKLUi y AiTeln paHHbOro Biky. Hespina
iMyHHa cvcTema AiTel noB’sa3aHa 3 NigBULLEHUM PU3NKOM
iHbEKLiHNX 3axBOptOBaHb, 0COONMBO pecnipaTopHMUX
iHdpekwin [1-3].

Y 6epesHi 2020 poky HOBWIA NIOACHKMIA KOPOHABIPYC,
Ha3BaHUIN KOPOHABIPYCOM 2 BaXKOro rocTporo pecnipa-
TOopHOro cuHapomy (SARS-CoV-2), ctaB naHgewmieto. Liei
pecnipaTopHiA BipyC CMIPUYMHSIE 3aXBOPKOBAHHS, LLIO MOXe
MaTy i nerki CUMNTOMM, i BaXkkuiA nepedir. YTiM it paHHbO-
ro BiKy MeHLLE CXuIbHi A0 iHikyBaHHS SARS-CoV-2 [4,5].

MeTa po6otu

MpoaHanisyBatn ocobnmeocTi nepebiry KOpoHaBipyCHOI
XBOpPOOY B AiTEN PAHHLOTO BIKY.

Marepianu i MeToAH AOCAIAKEHHA

MpoaHanisysanu ictopii xsopobu 60 aitei Bikom Big 0 [0
3 pokis, siki nepebyBanu Ha cTaLioHapHOMY MiKyBaHHi B
KHIM NOP NOOKN «Oxmatauty i3 kBiTHA o rpyaHs 2020
POKy 3 [iarH030M KOpOHaBipycHa xBopoba.

[ns kpalworo po3ymiHHa ocobnmeocTel nepebiry Liei
iHcbekuji AiTeit 3a BikoM noginumu Ha 2 rpynu: Ao 1 poky —
40 (66,7 %) ocib (3okpema 4 (10 %) HOBOHapPOMKEHUX),
Big 1 8o 3 pokis —20 (33,3 %) aiten.

Y nocnipkeHHs 3anyyeHi 36 (60 %) xnonuukis i 24
(40 %) BiB4nHK.

JlabopatopHi gocnipxenHst HassHocTi PHK Bipycy
SARS-CoV-2 BuKkoHanM Ha 3paskax MaskiB i3 HOCOrnoT-
K MeTOLOM norimepasHoi naHutorosoi peakuii (MNP) B
Y «JlbBiBCbKMI 06nacHuin nabopatopHuit LenTp MO3
Ykpaitu». JlTabopaTopHi JocnimkeHHs KPOBi Ta cevi 3ailic-
HWW Ha 6a3i nabopatopin KHIM NTOP NTOOKN «Oxmatany.

CraT1cTYHO pesynbTaTi onpaLioBany 3a AoNoMOrow
nporpamHoro 3abesneyeHHs Excel i3 naketa Microsoft
Office 2019. KinbkicHi o3Haku HaBeaeHi sk M + m (cepea-
HE apumMeTMyHe * cTaHgapTHa noxubka cepeaHbOro
apUPMETNYHOTO).

3riaHo 3 BuMoramu wwopo 6ioeTtukn «po npoBeaeHHs
nabopaTopHUX JocnimpxeHb BionoriyHoro matepiany», Big
6aTbkiB OTPUMANK NUCbMOBY 3rofly Ha OBCTEXEHHS TXHIX
aiTen.

Pe3yabtati

MMip Yac BMBYEHHS iCTOPIN XBOPOOM HAC LiKaBWIO, Ha Ky
[00y Bia noyaTKy 3axBOPHOBaHHS AiTv Bynu rocnitaniaoBaHi
Ta un nepebyBanu Ha aMbynaTopHOMY TiKyBaHHi Bif MOsiBY
MepLUVX CUMMTOMIB IO HAAXOMKEHHS Y CTauioHap. 3-MoMix
OiTev Bikom 0 1 poky Ha 1 OBy 3axBOpHOBaHHA rocnitani-
3yBanm 16 (40 %) ocib, Ha 2 oby Ta nisHiwe —24 (60 %);
cepeq AiTen, ki rocnitaniaoBani Ha 2 fo0y Ta nisHiwe, 12
(50 %) otpumyBanu ambynaTopHe nikyBaHHs. 3-MOMiX
AiTen BikoBoi rpynm Big 1 8o 3 pokis Tinbku 3 (15 %) roc-
nitaniaoBaHi Ha 1 foby 3axBoptoBaHHs, 17 (85 %) —Ha 2
[o0y Ta nisHilLe; cepes AiTen, siki rocnitaniaoBaHi Ha 2 oby
Ta nisHilwe, ambynaTopHe nikyBaHHs oTpumysaniu 8 (40 %)
nauieHTiB. OTxe, cepen aiTei Bikooi rpyny Big 0 0 3 pokiB
ambynatopHe nikysanHsi otpumysanm 20 (33,3 %) oci6.

AHanisyloun faHi WOAo HasiBHOCTI KOHTAKTY rocnita-
ni30BaHMX AITEN i3 XBOPUMK Ha KOPOHaBipyCHYy XBOPOOY,
BcTaHoBunM: y 51 (85 %) Bunaaky 6atbku Aited nigTeepam-
NN HasiBHICTb KOHTaKTY 3 iH(iKOBaHUMM YneHamMu POLVHM,
y 9 (15 %) Bunapkax HasiBHICTb KOHTaKTy HeBigoma abo
3anepevena.

MpoaHanisdyBanu KniHiYHi NposiBn xBopobw B AiTen
Liei BIKOBOI rpynu 3rifHO 3 JaHuMu icTopii XxBopobu. Xova
03HaKW Ta CUMMNTOMU NPOSBNANNUCS B KOXHOI AUTUHU
Mo-pi3HOMY, MPOTArOM 3axBOpOBaHHS B BinbLUOCTi AiTen
i3 KOPOHaBIpyCHOK XBOPOBOIO CroCTEpIrany Taki KMiHiYHi
nposiBu, SK NUXOMaHKa, HEeXWTb, Kallenb, 6inb y XWBOTI,
Aiapesi, ronosHWi Binb, 3aranbHa cnabkicts (mabr. 1).

Omxe, B noHag 55 % AiTeit OCHOBHI NposiBU KOpO-
HaBipycHOi XxBopobn — nunxomarka >38 °C i 3aranbHa
cnabkicTb. Ceper 4 HOBOHaPOMKEHMX, Siki nepebyBany Ha
cTauioHapHOMy nikyBaHHi, y 3 — nposiBu giapei, kotpa y 2
BUNazKax CynpoBomxyBanacs cyogeOpunbHOK NxoMaH-
KOt0; B OZHI€T ANTUHU He Yo KNiHIYHWMX NPOSIBIB iHeKLii,
T06TO crocTepirany 6e3cMMNTOMHWIA Nepeoir.
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[NpoaHaniayBaBLLM HASBHICTb CYNyTHIX 3aXBOPOBaHb Y
AiTen ujei BikoBoi rpynu, BcTaHoBunmn: y 5 (8,3 %) HasiBHa
JedilymTHa aHeMisl, HLKX CynyTHiX 3axBOptoBaHb He Hyno.

LLlono nabopaTopHoi xapakTepPUCTMKM KOPOHABIPYCHOT
XBOPOOW B AiTEN PaHHLOTO BiKy, 30KPEMA 3arasibHOro aHari-
3y KpOBi, 3p0OWM TaKi CNIOCTEPEXEHHST: PiBEHb NENKOLWTIB
BiANOBIZaB BikOBiN HopMi y 28 (46,6 %) Bunaakax, newko-
unTo3 giarHoctyBanm B 11 (18,3 %), neiikonexito —y 21
(35,0 %), nimcponenito —B 17 (28,3 %) pitenr (mabn. 2).

LLlono mapkepis 3ananeHHs, TO B HaLLil KMiHiLli BU3Ha-
yanu piBHi WwBmakocTi ociganHs eputpouuTis (LUOE) Ta
C-peaktueHoro 6inka (CPB). Cepen aiten BikoBoi rpynu
[0 1 poky nigsuieHHs pisHs LOE Busunn y 3 (7,5 %)
Bunagkax (14,33 + 1,52 mm/rog), 3-nomix AiTen Bikom Bifg
1 0o 3 pokiB niaBuLLEHWI piBeHb (27,50 + 15,61 mm/rog)
3adpikcyBanu B 4 (20 %) ocib. igBuLeHnin piBeHb
CPB y rpyni aitei fo 1 poky Buseunn y 8 (20 %) Agiten
(19,50 + 13,88 mr/n), y rpyni aiten Big 1 0o 3 pokiB —y 6
(30 %) oci6 (25,0 + 18,7 mr/n).

Mpoananisysanu BiROMOCTi Mpo Te, YM AdiarHocTyBa-
NN B [iTel paHHbOTO BiKy 3 KOPOHABIPYCHOK XBOPOOOHD
MOPYLUEHHS! PYHKLIT HAPOK i NeYiHkW. 3MiH y 3aransHomy
aHanisi cevi, NigBULLEHHS PIBHS KpeaTWHIHY Ta CEYOBUHM
B CMpOBaTLi KpoBi He BusiBUNUW. CepeaHilt piBeHb kpeaTn-
HiHy CMpOBAaTKM KPOBI B AiTeN BikoM 40 1 poky CTaHOBWB
26,22 + 4,86 MkMonb/n, @ y XBOopUX Bikom Big 1 40 3 po-
kiB —46,6 + 9,35 mkmonb/n. PiBeHb CE4OBMHM B CUPOBATL
kposi aiten oo 1 poky ctaHosn 4,03 + 1,37 mmonb/n, aB
nauieHTiB Bikom Big 1 0o 3 pokiB —4,15 + 1,33 mmonb/n.

OujiHIot04M thyHKLT NeviHKy 3a piBHEM neYiHKoBKX Npob,
a came anaHiHamiHoTpaHcdepasu (AnAT) Ta acnaprar-
amiHoTpaHcgepaau (ACAT), BU3HA4MNV NiABULLEHHS PIBHS
AnAT y 2 (5 %) pitei Bikom o 1 poky — 60,66 + 4,20
Opn/n; cepenHil piBeHb LbOro NokasHUKa B Mexax BikOBOT
Hopmu cTaHoBKB 27,55 + 8,27 Op/n, ioro 3apeecTpyBanu
y 38 (95 %) piten. 3-nomix piten Bikom Big 1 4o 3 pokiB
nigBuLLEHHS piBHS ANAT He BUSIBWNW, CEPEOHii piBeHb
nokasHuka B Mexax Bikosoi Hopmu (20,55 + 4,63 Og/n)
BusHaunmm y 20 (100 %) nmauieHTiB. MigBULLEHHS piBHA
AcAT y piteit Bikom go 1 poky —y 4 (10 %) nauieHTiB —
100,37 + 28,32 Op/n; cepepHiit piBeHb LibOro nokasHuka
B Mexax Bikosoi Hopmu (40,8 + 10,6 Og/n) BusiBUIM Y
36 (90 %) xsopwux. MigBuiLeHHs piBHs ACAT y BiKoBIN
rpyni BiA 1 go 3 pokie giarHoctysann y 2 (10 %) aiten —
54,5 + 2,82 Op/n; cepenHiit piBeHb LibOro nokasHuka, Lo
BiANoBifaB BiKOBIN HopMi (32,9 £7,63 Op/n), BU3HauMnM y
18 (90 %) navujeHTiB.

HasBHiCTb ycknagHeHb, SiK-0T NTHEBMOHIT, 3adhikcoBaHa
y 5 (8,3 %) pitei, nigTBepmKeHa Ha OrNsALOBIN PEHTIEHO-
rpadpii opraHiB rpygHoi KniTkW; piBeHb HAaCUYEeHHS KPOBI
kucHem (SpO,) ctaHosuB 96-98 %. CepeaHst TpuBanicTb
CTaLioHapHOro NiKyBaHHsI AiTeN BikoM 0 1 poKy — 7 AHiB,
4iTen Bikom Big 1 80 3 pokiB — 6 gHiB.

06roBopeHHsA

3pebinbLuoro ATy paHHBOro Biky, Siki nepebysanu Ha cTa-
LioHapHomy nikyeaHHi B KHIM JIOP NNOOKI «Oxmaranty,
KOHTaKTyBarnu 3 YneHamv poauHi 3 NigTBEPAXKEHOI0 KOpo-
HaBipycHoto xBopoboto. Mepebir 3axBoptoBaHHs B AiTen
BUSIBMBCS NErkuM. AHania BigoMocTei haxoBoi niteparypu
cBigumMTb, WO B GinbLUocTi labopaTopHO NiATBEPMKEHUX
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Tabnuus 1. KniHiyHa xapakTepucTuka KOpoHaBipyCHOi XBopobu B AiTel

po1 poxy (n= 40) 1-3 poku (n = 20)

KniHiyHi nposiBn

JlnxomaHka <38 °C 15 375

>38 °C 22 55,0 1"
HexuTb 6 15,0 4
Kawenb 7 17,5 5
[Jiapes 6 15,0 2
3ararbHa crnabkicTb, COHMMBICTb 21 52,5 12

30,0
55,0
20,0
25,0
10,0
60,0

Tabnuus 2. JlabopatopHa xapakTepucTka KOpoHaBipyCHOI XBOpoOM B AiTen

PiBeHb nokasHuka

0-1pik (n = 40) 1-3 poku (n = 20)

Mim 0 J% MEm [n ]%

PiBeHb neikoumTiB y HOpMi 7,69 £ 1,40 17 425 1105+ 1140 11
(5,5-12,0 x 10%/m)

JlekoumTo3s (>12,0 x 10%n) 1448 + 1,10 8 200 1651 £6,09 3
leitkonenist (<5,5 x 10%n) 447 £ 09 15 375 463+060 6
Jlimcbonenist (<1,2 x 10%n) 072+026 10 250 0,75+028 7

55,0

15,0
30,0
35,0

Bunagkis SARS-CoV-2 y aiteli cnprymnHsie nerki ta noMipHi
CUMMTOMM (MMXOMaHKY Ta KaLLenb), a Baxkuii nepebir crno-
CTepiratoTb AoBOsi HevacTo [6-8]. Lie 36iraeTbes 3 gaHmum,
LU0 OTpUManu: B AiTew, ski nepebyBany Ha CTaLioHapHOMY
nikyBaHHi, OCHOBHI NPOSiBY KOPOHABIPYCHOT XBOPOOK — K-
xoMaHka >38 °C, 3aranbHa criabkicTb.

Jlimdboneria — HaiyacTilwa nabopaTopHa «3Haxigkay B
[0POCTNX i3 KOPOHABIPYCHOO XBOPODOIO, SIKY BUSIBNSIOTb Y
83 % rocnitanisoBaHMX NaLieHTIB, a B AiTel, ski nepebysa-
Nv Ha cTauioHapHoMY nikyBaHHi B «OxmatauTy, ii yactota
craHosuna 28,3 % [9,10].

YcknapHeHHs nepebiry xsopobu — NHeBMOHiO — fia-
rHOCTyBanu B 5 fiTei, Lo cynpoBomxyBanacs niaBuLLeH-
HAM PiBHS MapKepiB 3ananeHHs, ane nepebir THeBMOHii B
XOOHOMY BWNagKy He noTpebyBaB [04ATKOBOI KMCHEBOI
Tepanii. YLUKOMKEHHS HAPOK i NeYiHKW B AiTel L€l BikoBOi
rpynu He 3adikcyBanu.

Pesynkratv ocTaHHiX fOCTIMKEHb YKa3yTb: 3HIMKEHa
CMIPUAHATAMBICTB | Nepebir KopoHaBipyCHOI IHADeKL B nerkin
chopmi B fiTeN Li€i BiKOBOI KaTeropii, AMOBIpHO, NOB’s3aHi
3 AeiLIMTOM aHrioTEH3MHNEPETBOPHOBANLHOTO PEPMEHTY
(ACE2) SARS-CoV-2 B anxanbHux Lunsixax, To6To y Bipycy
MEHLLIe peLenTopiB, Lo HeoOXiaHi Ans 3B’A3yBaHHS, yTpu-
MYBaHHs1 Ta iH(pikyBaHHS OpraHiamy, B AUXarnbHWX LLMASXax
aiten [11-13]. IHWwe nosicHeHHs nerkoro nepebiry xsopobu
B [iTeit nonsrae B TOMY, L0 OAHOYACHA HASABHICTb iHLIMX
BipYCiB Ha CI130Bill 06OMOHL|i AUXanbHVX LMSXIB, Ky 4acTo
CrocTepiratTb Y AiTell paHHbOro Biky, MOXE OOMEXMTH
MporpecyBaHHs 3aXBOPIOBAHHS BHACMI[OK B3aeEMOfii BipyciB
i KOHKypeHuii [14,15].

BucHoBKkH

1. BcraHoBunm, wo 85 % aiteit, siki nepebyeanu Ha
CTaLioHapHOMY JiKyBaHHi 3 AiarHO30M KOpOHaBipycHa
XBOpo6a, KOHTaKTyBanu 3 YneHamu pPOAWHU, B KOTPUX
nigTBEpAKEHO HasBHICTL iHdekuii SARS-CoV-2, a oTxe
BOHY He Oyrnv nepLLOMKePEnoM NOLUMPEHHS iHAeKLi B CiM'i.

2.Y noHap 55 % gaiteit Bikom Big 0 40 3 pOKiB OCHOBHI
MposiBK KOPOHaBIPYCHOI XBOpoOu — nuxomaxka >38 °C i
3ararnbHa cnabkicTb.
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3. PiBeHb nemnkoumTiB BignoBigaB BikOBIN HOPMi Yy
46,6 % piten, nenkoneHito giarHoctysanuy 35,0 %, niv-
conenito —y 28,3 %.

4. Mepebir 3axBoploBaHHs B AiTell paHHBbOrO BiKy
BUSIBUBCS NerkuM, i Tinbkv 8,3 % gitenn manu nepebir ce-
penHbOi BaXKOCTI, yCKNaaHeHW nHeBMoHieto. OTxe, Aitn
paHHBOrO Biky 6€3 CynyTHiX 3aXBOPIOBaHb, MaloTb MEHLLIWIA
PY31K PO3BMTKY CKNagHUX hopM KOPOHABIPYCHOT XBOPOOH.

MepcnekTMBM NoganbLUMX AOCHIAKEHb NONSraloTb B
OL|iHIOBaHHI BifAaneHux HacriaKiB kopoHaBipyCcHOI XBopobu
B [liTeN paHHLOrO BiKy Ta TPMBANOCTi NOCTKOBIBHONO iMYHI-
TETY, @ TaKoX aHaniai ocobnmeocTel kniHiyHoro nepebiry
LIbOrO 3aXBOPIOBAHHS B [iTEN iHLLINX BIKOBUX rpym.
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The aim: to study the contribution of single-nucleotide polymorphisms (SNP) of the leptin receptor (LEPR) gene and meta-inflam-
mation markers to the formation of metabolically unhealthy obesity (MUO) in children.

Materials and methods. A total of 109 obese children aged 6-18 years were examined. Based on the recommendations of
the National Heart, Lung, and Blood Institute (NHLBI), 2 observation groups were formed. The main group (n = 56) was repre-
sented by patients with MUO. The control group (n = 53) comprised children with metabolically healthy obesity (MHO). Serum
levels of interleukin-1B (IL-1B) were measured using a chemiluminescent immunoassay (CLIA) method, interleukin-6, leptin,
adiponectin — by enzyme-linked immunosorbent assay (ELISA) and the serum level of C-reactive protein were quantified by
latex turbidimetric method (Synevo, Ukraine). The method of next-generation sequencing (NGS) (CeXGat, Germany) was used to
identify LEPR SNP. Statistical methods were used: analysis of variance, Spearman'’s correlation analysis and multiple discriminant
analysis.

Results. In obese children aged 6 to 18 years, there was an increase in pro-inflammatory adipokines IL-6 and leptin and a decrease
in anti-inflammatory adiponectin. Statistically significant changes in these indicators were more expressed in the main group:
IL-6 —7.4 + 0.5pg/ml (p = 0.65; P < 0.001); adiponectin —3.9 + 0.8 ug/ml (p = -0.27; P = 0.007) among all the children
examined, leptin in girls —47.8 + 4.4 ng/ml (p = -0.28; P = 0.003) compared with the results of patients in the control group:
IL-6 —4.3 £ 0.3 pg/ml, adiponectin — 7.7 = 2.4 ug/ml, leptin in girls — 32.5 + 4.3 ng/ml, P < 0.05. The most important in
the development of MUO were the following SNP of the LEPR gene: rs3790435 (Ci,,, = 0.939), rs2186248 (Ci,,, = 0.862),
P < 0.05. Astrong correlation was found between MUO and serum IL-6 level (p = 0.7), LEPR SNP rs3790435 (p = 0.7), basal
hyperinsulinemia (p = 0.72); P < 0.001. The risk of IL-6-dependent meta-inflammation in the presence of SNP rs3790435 of
the LEPR gene: OR = 17.11; 95 % Cl 2.8-20.4.

Conclusions. Meta-inflammation in MUO is IL-6-dependent. Among the 10 SNPs of the LEPR gene that we identified, SNP
rs3790435 of the LEPR gene has a strong association with the formation of MUO. SNP rs2186248 LEPR was described by us
for the first time when it was found in 94.1 % of obese children, but it was characterized by the presence of a weak association
with MUO.

Acoujauis nonimop¢ismiB reHa AeNTUHOBOrO peLienTopa, MapKepiB MeTa3ananeHHA
B AiTe# i3 MeTaboAIYHO HE3A0POBUM OXKMPIHHAM

0. €. Abatypos, A. 0. HikyaiHa

Meta poboTi — BUB4NTM BHECOK OOHOHYKNEOTMAHNX NONIMOPI3MIB reHa NenTUHOBOTO peLienTopa Ta Mapkepis MeTasananexHs
B (hopMyBaHHS MeTaboNiYHO HE3A0POBOTO OXMPIHHS B AiTEN.

Marepianu Ta metoau. Obctexunm 109 giten Bikom 6—18 pokis 3 oxupiHHaM. 3rigHo 3 pekomeHzauismu National Heart, Lung,
and Blood Institute (NHLBI), cchopmyBanu 2 rpynu cnoctepexeHHs: 0CHOBHa (N = 56) — navieHTn 3 MeTaboniyHo He300pOBUM
OXKMPIHHAM; KOHTpOMbHA (N = 53) — AiTn 3 MeTaboniyHo 300pPOBUM OXMPIHHAM. PiBHi iHTepneiikiHa-1P (IL-1B) y cuposarLi BuMmi-
ptoBarnu 3a JOMOMOrot0 METOAY XeMirnioMiHeCLIeHTHOro iMyHoaHanisy (CLIA), IL-6, nentuH, agunoHeKTH AOCimKyBan METOAOM
imyHodbepmeHTHOro aHaniay (ELISA), a piBeHb C-peakTvBHOro Binka B CYpoBaTLLi BU3HAYanM KinbkiCHO 3@ JOMOMOTOK) TaTEKCHOMO
Typ6ionmeTpryHoro metody (Synevo, YkpaiHa). s BUsiBNEHHs OfHOHYKNEOTUAHUX NoniMopdiamis reHa nenTMHOBOro peLienTopa
3aCTOCOBYBanM METOA FeHOMHOTO CekBeHyBaHHs HOBOI reHepaLii, NGS (CeXGat, ®PH). BukopnctoByBanu CTaTUCTUYHI METOAN:
BapiaLiiHui aHanis, kopenswiinHui aHania CnipMeHa Ta MHOXWHHWUA LUCKPUMIHAHTHUIA aHania.

Pesynbratu. Y giteit BikoM 6-18 pokiB 3 OXVPIHHAM BU3HAYMIM NiABULLEHHS Npo3anarnbHUX aaunokiHie IL-6 i nenTuHy, a Takox
3HWKEHHS! NPOTM3anasnbHOM0 aanMnoHEKTUHY. CTaTMCTUYHO 3HAYYLL 3MIHU LIMX NOKa3HMKIB 3addikcyBanu OCHOBHIN rpyni: IL-6 —
74 + 05nr/mn (p = 0,65;p < 0,001); agunonektuH —3,9 = 0,8 mkr/mn (p = -0,27; p = 0,007) B ycix 06CTEXEHUX; NENTUH
y giByat —47,8 + 44 ur/mn (p = -0,28; p = 0,003). Pesynbrati nauieHTiB KOHTPONbHOI rpynu: IL-6 —4,3 + 0,3 nr/mn, aguno-
HEKTUH — 7,7 £ 2,4 mkr/Mn, nenTuH y gievat — 32,5 = 4,3 mkr/mn, p < 0,05. Haitbinblue 3Ha4eHHs B po3BUTKY METaboniyHo
HE30POBOIO OXMPIHHA MaOTb TaKi OAHOHYKMEOTUAHI noniMopdiamu reHa nenTuHosoro peuentopa: rs3790435 (Ciy, ,, = 0,939),
rs2186248 (Ci,,, = 0,862), p < 0,05. BusiBAIN CUMbHUA KOPENALIAHUIA 3B'A30K MK METabOMYHO HE3[OPOBUM OXUPIHHAM i
pieHeM IL-6 (p = 0,7), ogHOHykneoTaHUM noniMmopdiamom rs3790435 reHa nentuHosoro peuentopa (p = 0,7), 6asanbHoto
rinepiHcyniHemieto (p = 0,72),p < 0,001. Puank popmyBaHHs IL-6-3anexHoro metasananeHHs 3a HassBHOCTI OLHOHYKITEOTUAHOTO
nonimopdiamy rs3790435 reHa nentuHoBoro peuentopa — B = 17,11; 95 % [l 2,8-20,4.

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.


http://orcid.org/0000-0001-6291-5386
http://orcid.org/0000-0002-8617-9341
mailto:anna.nikulina.201381%40gmail.com?subject=
mailto:anna.nikulina.201381%40gmail.com?subject=

Original research

BucHoBku. MeTazananeHHs npu MeTaboniyHo He3OpOBOMY OXUPiHHI Mae IL-6-3anexHuin xapakTep. Cepen Busienennx 10 og-
HOHYKNeOoTUAHWX NoniMopdi3miB reHa NenTUHOBOTO peLienTopa CurbHY acouialiio 3 (opMyBaHHSM MeTabonivHO HE300POBOTO
OKMPIHHA Mae OAHOHYKNeoTMaHMI nonimopdiam rs3790435 reHa nentuHoBoro peuentopa. OgHOHYKNEoTUaAHWIA NoniMopdiam
rs2186248 reHa nenTMHOBOIO peLenTopa onucaHni ynepLue npy BusiBnerHi y 94,1 % Aiten 3 OXvpiHHAM, ane XapakTepuayeTbest
HasiBHICTIO cnabkoi acouiaLlii 3 MeTaboniyHO HE3OPOBIM OXMPIHHSAM.

KatoueBble cAoBa:
reH, AenTuHa

Accoumauusa noAMuMmopduU3MoB reHa A€NTUHOBOrO peLlenTopa,
MapkKepoB MeTaBOCMaA€HUA y AeTel ¢ MeTaboAMuecKH He3A0POBbIM OXXUpEeHUeM

peLenTopbl,
NoAUMOPOU3M

A. E. Abatypos, A. A. HukyauHa pfb .
WHTEPAENKUH-B,

Llenb paboTbl — 13y4nTb BKNIaZ OOHOHYKNEOTUAHBIX MONMMOPEU3MOB reHa NeNTUHOBOIO PELIenTopa U MapkepoB MeTaBocna- — MeTaBoCnaneHue,

nexus B hopMMPOBaHME METaBONNYECK HE3OOPOBOTO OXKUPEHIUS Y AETEA. OXMPEHKE, AETU.

Marepuansi u metoabl. O6cnegosanu 109 geteit B Bopacte 6-18 net ¢ oxupennem. CornacHo pekomegaumsam National Heart,
Lung, and Blood Institute (NHLBI), cchopmmpoBanu 2 rpynnbl HabniogeHus: ocHoBHas (n = 56) — nauueHTbl ¢ MeTabonnyeckut
HE300POBbIM OKMPEHWMEM; KOHTPOMNbHAA (N = 53) — aeTn ¢ MeTabonuyecky 30OPOBLIM OXMPEHWEM. YPOBHM UHTeprenknHa-13
(IL-1B) B CbIBOPOTKE M3MEPSNM C MOMOLLBIO METOAA XEMUMIOMUHECLIEHTHOTO MMMYyHOaHanu3a (CLIA), IL-6, nenTuH, agunoHekT1H
1IcCrenoBany MeToaoM ummyHoepmeHTHoro aHanmsa (ELISA), a ypoeHb C-peakTuHOro Genka B ChIBOPOTKE onpeaensinm
KONWYECTBEHHO C MOMOLLIbI0 NaTeKCHOro TypbruanmeTpuyeckoro metoaa (Synevo, YkpanHa). [ns BbiSBneHNst OGHOHYKNEOTUAHBIX
nonMMopc13MOB reHa NenTUHOBOTO PeLenTopa NPUMEHSNW METOA FEHOMHOTO CEkBEHMPOBaHMS HOBOTO nokoneHust, NGS (CeXGat,
®PT). Ucnonb3oBanu cTaTucTUYECKNE METOABI: BapUaLMOHHBIA aHanm3, KoppensLyoHHbI aHanua CnivpMmeHa u MHOXECTBEHHbIN
OVCKPUMUHAHTHBIA aHanms.

3anopoXxcKui
MeAULIMHCKUIA XXypHaA.
2021.T. 23, Ne 5(128).
C. 696-702

Pesynktathl. Y AeTeit B Bo3pacTe 6—18 neT ¢ oxmpeHnem 0TMEYEHO NoBbILLIEHWE MPOBOCNANUTENbHBIX aAMMOKMHOB IL-6, nenTuHa
11 CHUKEHME NPOTUBOBOCNANMTENBHOIO aAUNOHEKTUHA. CTaTUCTUYECKM 3HAUMMbIE M3MEHEHNS 3TVX NokasaTenei Gonee BbipaxeHb!
B 0CHOBHoW rpynne: IL-6 —7,4 + 0,5nr/mn (p = 0,65; p < 0,001); agunoHekTuH — 3,9 = 0,8 mkr/mn (p = -0,27; p = 0,007)
y Bcex 006CnenoBaHHbIX, NenTuH y aesovek —47,8 + 4,4 vr/mn (p = -0,28; p = 0,003). Pesynbrtatsl NaLMEHTOB KOHTPOILHOM
rpynnbl: IL-6 — 4,3 + 0,3 nr/mn, agunoHekTH — 7,7 + 2,4 Mkr/mn, nentuH y agesodek — 32,5 + 4,3 mkr/mn, p < 0,05. Han-
6onblLLee 3Ha4eHe B pa3BUTUM MeTabonmyeckn HE3A0POBOTO OXKMPEHNS UMEIOT TaKne OAHOHYKNEOTUAHbIE NONMMOPMU3MbI reHa
nenTuHoBoro peuentopa: rs3790435 (Ci,,,,=0,939), rs2186248 (Ci,, , = 0,862), p < 0,05. YcTaHoBneHa cunbHas Koppensy-
OHHasi CBA3b Mexay MeTabonmyecky He3A0POBbLIM OXVUPEHUEM 1 YPOBHEM CbIBOPOTOYHOTO IL-6 (p = 0,7), 0OAHOHYKNEOTUAHLIM
nonumopduamom rs3790435 reHa nentuHoBoro peuentopa (p = 0,7), 6azanbHoi rnepuHcynuHemveii (p = 0,72);p < 0,001.
Puck dhopmmupoBaHus IL-6-3aBMCMOro MeTaBoCnaneHus Npu HamMuMm OfHOHYKNeOoTUAHOro nonnMopdmama rs3790435 reHa
nentuHoBoro peuentopa — Ol = 17,11; 95 % [N 2,8-20,4.

BiiBoab1. MeTaBocnaneHue npu MeTabonnyecku He3nopPOBOM OXMPEHUN UMeeT IL-B-3aBrcumblii xapakTtep. Cpeam yCTaHOBMEHHBIX
10 0BHOHYKNEOTHAHBIX NONMMOPM3MOB reHa NEenTUHOBOTO PeLienTopa CUMbHYH0 accoLmaLmio ¢ popMUpoBaH1emM meTabonnyecku
HE30POBOI0 OXWPEHNS UMEET OAHOHYKINEOTUAHBIA NonnMopdnam rs3790435 reHa nentuHoBoro peventopa. OQHOHYKNEOTUAHBIA
nonumopcuam rs2186248 reHa nenTUHOBOrO peLienTopa onucaH Brepsble Npu 0bHapyxeHun y 94,1 % LeTeit C OKUpeHneM, HO
XapakTepu3oBarcs Hanuumem cnabon accoupanmm ¢ MeTabonnyeckn He3nopPOBbLIM OXUPEHNEM.

Obesity in children, adolescents, and subsequently in adults
is one of the most serious public health problems in the 21st
century. The spread of obesity is pandemic. The number of
children and adolescents (5-19 years) living with obesity,
predicted by the early 2025, will be 206 million [1]. Molecular
genetic features of obesity-induced meta-inflammation are
of particular practical interest in the context of an obesity
pandemic in the human population, due to the fact that it
is the obesity phenotype that determines the degree of
cardiovascular risk [2]. The phenotype of metabolically
healthy obesity (MHO) is defined by The American Academy
of Pediatrics [3] as a condition in which, despite the excess
of physiological body weight over the 95th percentile, there
are no risk factors such as insulin resistance, dyslipidemia
and arterial hypertension, in contrast with the phenotype of
metabolically unhealthy obesity (MUO) [4-6].

The development of meta-inflammation in MUO is
characterized by a change in the spectrum of products syn-
thesized by adipocytes due to excessive fat accumulation as
aresult of an increase in the synthesis of pro-inflammatory
cytokines and a decrease in the level of adiponectin se-
cretion. The previously presented data on the difference in
the pathophysiological processes of the meta-inflammation
formation in MHO and MUQ require further study on the role
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of candidate genes responsible for the formation of insulin
resistance [7,8]. One of the main genomic representatives
involved in the regulation of energy consumption is the leptin
receptor (LEPR) gene. It has been proven that SNPs of
the LEPR gene are foundin 21.9 % of patients with various
obesity phenotypes and lead to a decrease in the activity
of the anorexigenic cascade and deregulation of the LEP/
LEPR axis, increased food intake and fat deposition [9,10].

Analysis of the scientometric PubMed database showed
that the most studied association between obesity and
type 2 diabetes are the following SNPs of the LEPR gene:
rs3790435[11] and missense mutations rs1137100 [12,13],
rs1137101 [14,15], rs1805094 [16], rs8179183 [17], which
are located in gene regions encoding functionally significant
domains of the LEPR protein.

Genetic studies have demonstrated a high degree of as-
sociation of non-synonymous polymorphisms of the LEPR
gene with the development of monogenic obesity [18]. How-
ever, data on the role of intron mutations in the formation of
excess fat mass are presented in isolated works and only in
some variants [19,20]. In addition, to present, there are no
studies demonstrating the relationship between the LEPR
SNP and the development of meta-inflammation in various
obesity phenotypes.
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Using new generation of the complete genome se-
quencing method opens the potential for studying the role
of SNP variants of the LEPR gene and demonstrates
the different functional significance of these conformations
in the central regulation of energy balance in polygenic
obesity [21]. Isolation of the key pro-inflammatory factors
associated with obesity will allow the use of drug-induced
silencing in personalized prevention and treatment of
metabolic disorders that pose a threat to the health and
life of patients.

Aim
To study the contribution of SNP of the LEPR gene and me-
ta-inflammation markers to the formation of MUQ in children.

Material and methods

All the procedures performed in studies involving human
participants were in accordance with the ethical standards
of the Institutional and/or National Research Committee
and with the 2000 Helsinki declaration (52nd WMA General
Assembly, Edinburgh, Scotland) and its later amendments
or comparable ethical standards. The submissions were
reviewed by the Ethics Committee of Dnipro State Medical
University (meeting minutes No. 7 of December 11, 2019
and meeting minutes No. 5 of September 3, 2020).

Aninformed consent was obtained from each individual
participant enrolled in the study.

At the Children’s Endocrinology Department of
the Communal Non-profit Enterprise “Dnipro City Clinical
Hospital No. 9” of the Dnipro City Council, 109 children aged
6-18 years (mean age 12.24 + 0.14) with a diagnosis of
obesity were examined. To verify the diagnosis, the clas-
sification of obesity recommended in clinical practice was
used: Order of the Ministry of Health of Ukraine No. 254
of 27.04.2006 “Protocol for the provision of medical care
to obese children”.

Inclusion criteria: body mass index (BMI) exceeding
the 95th percentile or 2 SD [22].

Exclusion criteria: monogenic and secondary forms of
obesity; hereditary syndromes accompanied by obesity;
diseases, the treatment of which requires the use of medi-
cations that affect the metabolism of carbohydrates and
lipids; pregnancy.

The main group (n = 56) included patients with
the MUO phenotype, the control group (n = 53) comprised
children with the MHO phenotype. The recommendations
of the NHLBI expert group (USA) were used as the criteria
for MUO in children and adolescents [4].

For inclusion in the main study group, the presence of
abdominal obesity and two of the presented criteria were
taken into account: 1) fasting glycemia 25.6 mmol/L [23];
2) high-density lipoprotein (HDL) <1.03 mmol/L; 3) triacyl-
glyceride (TAG) 21.7 mmol/L; 4) systolic blood pressure
(SBP) above the 90th percentile for a given age, sex and
height [6]. The abdominal type of obesity was determined
according to the consensus of the International Diabetes
Federation (IDF), based on the waist circumference ex-
ceeding the 90" percentile for children aged 6-15 years or
more than 94 cm for boys aged 16—18 years and more than
80 cm for girls aged 1618 years [24-26].

To study the violation of carbohydrate metabolism,
the level of basal glycemia and insulinemia was determined
by immunochemical testing with electrochemiluminescence
detection (ECLIA), followed by calculation of the generally
accepted marker of insulin resistance (HOMA-IR). An
increase in insulin resistance was observed at HOMA-IR
>95" percentile according to the percentile curves recom-
mended by the IDEFICS consortium for the European popu-
lation in accordance with the age and sex of a child [27,28].

To study lipid metabolism disorders, the HDL and TAG
levels were determined by the enzymatic — colorimetric
method using kits from Roche Diagnostics (Switzerland) on
a Cobas 6000 analyzer. The measurements were carried
outin a certified Synevo Laboratory (Dnipro, Ukraine). The
study material was venous blood.

To study the role of pro-inflammatory markers in the de-
velopment of meta-inflammation in children with obesity,
the serum levels of interleukin-1p (IL-1B), interleukin-6
(IL-6), C-reactive protein (CRP), leptin, and adiponectin
were determined in the certified Synevo Laboratory (Dni-
pro, Ukraine).

IL-1B8 was detected by the immunochemical method
with chemiluminescence immunoassay (CLIA). Analyzer
and test-system: Immulite (Siemens AG), Germany. The
reference value of IL-1B level was 0-5 pg/ml. IL-6 was deter-
mined by an enzyme-linked immunosorbent assay (ELISA)
using a Cobas 6000/Cobas 8000 kit provided by Roche
Diagnostics (Switzerland). The reference value of IL-6
level was 1.5-7.0 pg/ml. The level of CRP was measured
using the turbidimetric immunoassay method. Analyzer
and test-system: Cobas 6000 (with 501 modules), Roche
Diagnostics (Switzerland). The CRP level of 05 mg/dl was
considered the reference value. Leptin was determined
using ELISA. Analyzer and test system: Tecan Sunrise, LDN
(Germany). The reference value of leptin level for boys was
2.0-5.6 ng/ml, for girls —3.7-11.1 ng/ml. Adiponectin was
tested using ELISA. Analyzer and test system: Mediagnost
GmbH (Germany). Interpretation of the results was carried
out as follows: low cardiovascular risk — more than 10
pg/ml; moderate cardiovascular risk — 7-10 pg/ml; high
cardiovascular risk — 4-7 ug/ml; very high cardiovascular
risk —less than 4 ug/ml.

To study the contribution of SNP variants of the LEPR
gene to the formation of MUO, a molecular genetic exa-
mination was conducted using new generation of the com-
plete genome sequencing (NGS) method according to
the American College of Medical Genetics and Genomics
(ACMG) recommendations [29]. We examined 35 patients
(18 children from the main group and 17 children from
the control group) aged 6-18 years with obesity via venous
blood sampling in a certified CeXGat Laboratory (Tubingen,
Germany) using the lllumina CSPro® Certified service
provider platform. The mean age of patients in the study
groups was 12.06 = 1.25 years. The proportion of boys
in the main group was 61.1 £ 5.5 % (11/18), while in
the control group, the proportion of boys among the study
population was 47.06 + 4.1 % (8/17), P 2 0.05. The
mean amount of DNA (ug) in samples was 0.875. Library
Preparation: Quantity used 50 ng. Library Preparation Kit:
Twist Human Core Exome plus Kit (Twist Bioscience).
Sequencing parameters: NovaSeq 6000; 2 x 100 bp. QC
values of sequencing, Q30 value: 96.07 %.
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Table 1. Mean concentration (M + m) and median (Me)* of serum inflammatory
markers values in children with different obesity phenotypes

Indicator, units Reference | Patients with MUO | Patients with MHO
values (n = 56) (n = 53)
Mim [Me [Mim [Me |
0-5

Bioinformatic analysis —demultiplexing of the sequen-
cing reads was performed with lllumina bcl2fastq (version
2.20). Adapters were trimmed with Skewer, version 0.2.2
[30]. DNA-Seq: trimmed raw reads were aligned to the hu-
man reference genome (hg19-cegat) using the Burrows—
Wheeler Aligner, BWA — mem version 0.7.17-cegat [31].

IL-1B, pg/ml 25+03 19 18+07 17 >0.05
ABRA, version 2.18 [32] was used for local restructuring IL-6, pg/ml 15-7.0 74 +05 68 43 +03 34 <0.05
of readings in target regions to improve more accurate Cereactive protein, mgl. 05 26407 23 21£04 2 >0.05
detection of indels in the genome during mutagenesis. Leptin, ng/mi

Proprietary readout tools, alignment with more than one Boys 2.0-5.6 293 + 89 25 260 + 64 244  >0.05
locus with the same alignment score, were used; duplicate Girls 3.7-11.1 478 + 44 452 325+ 43 285 <005
reads were discarded. Adiponectin, pg/ml >10 39+08 31 77 +24 65 <0.05

Variant calling: additional proprietary software was used
to detect variants of polymorphisms, including variants with
low frequencies (Observed frequency of the alternative
allele in the range, OFAupto 2 % of sequenced readings).
The mutation variants were annotated based on various
publicly available databases (Ensembl v100, RefSeq Cu-
rated (20200723), CCDS r22, dbSNP154, GnomAD 2.1
(exonic) and 3.0 (genomic), Gencode 34). All synonymous
SNP types were excluded from the study.

The quality of FASTQ files was analyzed using FastQC,
version 0.11.5-cegat [33]. The plots were created with
ggplot2 [34] in R version 3.6.1 [35]. When interpreting
the data of bioinformatic analysis, the combined annota-
ted —dependent depletion (CADD) was calculated for each
identified SNP of the LEPR gene [36], and the software
products FILTUS [37], SeqVISTA [38], Mutation assessor
[39] were used.

Statistical processing of the results using parametric
and nonparametric methods included: analysis of variance
with the calculation of the Student's test (t); Spearman
correlation analysis with calculation of Spearman’s rank
correlation coefficient (p), multiple discriminant analysis
with the calculation of the coefficients of the standardized
canonical discriminant function (Ci, ).

The critical value of the statistical significance level (P)
for all types of analysis was taken at the level of P < 0.05
(5 %). Statistical processing of the results was performed
using Microsoft Excel (Office Home Business 2KB4Y-
6HIDB-BM47K-749PV-PG3KT) and Statistica 6.1 software
(StatSoftinc, no. AGAR909E4 15822FA).

Results

The mean age of patients in the main and control groups
was 12.14 + 0.08 and 12.34 + 0.76, respectively. The
proportion of boys in the main group was 57.14 + 6.61 %,
while in the control group, the proportion of boys in the study
population was 47.17 + 6.86 %, P = 0.05.

As a result of molecular immunological studies, the se-
rum levels of pro-inflammatory and anti-inflammatory adi-
pokines and cytokine IL-6 was detected in obesity (Table 7).

In obese children, regardless of the sex and obesity
phenotype, there was a significant increase in serum leptin
levels (P < 0.05). At the same time, changes in the leptin
concentration moved towards being sex-dependent with
the development of metabolic disorders. In males of both
study groups, the level of leptin did not differ from each other,
and in females with MUO, the concentration of leptin was
1.5 times higher than that in the representatives with MHO
and amounted to 47.8 + 4.4 ng/ml.
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*: Me with 95 % CI median

Children with the MUO phenotype differed from MHO
by a significantly lower serum level of adiponectin, which
was 3.9 £ 0.8 pg/mlversus 7.7 + 2.4 pg/ml (P < 0.05).

One of the most important differences in the cytokine
status of obesity phenotypes was the level of IL-6. In
the MUO phenotype, a significantly higher serum concen-
tration of IL-6 was observed reaching 7.4 + 0.5 pg/ml,
than in the MHO phenotype (4.3 = 0.3 pg/ml, P < 0.05).
At the same time, the serum levels of IL-18 and CRP in
the main and control groups corresponded to the reference
values and did not differ statistically from each other.

As aresult of NGS, 10 types of SNP in the LEPR gene
were identified among 35 obese children: rs3790435,
rs1137100, rs2186248, rs70940803, rs79639154,
rs1359482195, rs1137101, rs1805094, rs13306520,
rs13306522. Multiple discriminant analysis with the Ci,,
calculation showed the greatest contribution to the devel-
opment of MUO of the following two SNPs: rs3790435
(Ci,, o = 0.939), rs2186248 (Ci,,, = 0.862), P < 0.05.
In obese children, the incidence of SNP rs3790435 was
714 %, SNP rs2186248 —91.4 %.

The study on the role of the LEPR gene SNP in various
phenotypes of obesity formation demonstrated the following
results. The presence of the “wild” CC genotype rs3790435
was more common in children with MHO (52.9 %), and less
often —in children with MUO (16.7 %), P < 0.05.

Meanwhile, the “wild” CC genotype rs2186248 was
significantly more often identified in the group of children
withMUO (100 %), and less often —in the group of children
with MHO (88.2 %), P < 0.05.

23 factors of the clinical, immunological and genetic
parameters analyzed were found to be significantly asso-
ciated with MUO (P < 0.05). Among them, according to
the strength of relationship with the risk of MUO, 3 groups
were distinguished.

1) Highly significant factors (0.7 < |p| < 1): the level of
basal insulinemia (p = 0.72; P < 0.001); serum IL-6 level
(p = 0.7;P < 0.001) and the presence of the LEPR gene
SNP rs3790435 (p = 0.7; P < 0.001).

2) Moderately significant factors (0.3 < |p] < 0.7):
daily consumption of red meat, sausages, potatoes, rice,
margarine, sugary drinks (p = 0.52; P < 0.001); duration
of non-academic time spent at the computer/TV (p = 0.5;
P < 0.001); fastfood intake (p = 0.47;P < 0.001); family
history of metabolic syndrome (p = 0.45; P < 0.001);
early introduction of complementary foods (p = 0.38;
P < 0.001); serving size (in the child’s palms) (p = 0.37;
P < 0.001); age norms for puberty timing violation
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(p = 0.35; P = 0.001); child’s age at the time of exa-
mination (p = 0.33; P = 0.001); daily consumption of up
to 2-3 servings of fresh vegetables and fruits (p = -0.32;
P = 0.001); pneumonia in a past medical history in puberty
(p = 0.3;P = 0.001).

3) The least significant factors (0 < |p| < 0.3):
the presence of pyoderma (p = 0.29; P = 0.003);
acantosis nigricans (p = 0.29; P = 0.003); hyperlepti-
nemia (p = 0.28; P = 0.003); serum adiponectin levels
(p = -0.27; P = 0.007); frequency of physical activity
(p = -0.26; P = 0.006); level of physical development of
a child in percentiles (p = 0.26; P = 0.006); pathological
antenatal period (p = 0.26; P = 0.006); LEPR gene SNP
rs2186248 (p = 0.25;P = 0.006); being overweight atan
early age (p = 0.21; P = 0.031); prevalence of fast food
in diets (p = 0.21; P = 0.028).

The patients with the LEPR gene SNP rs3790435
was found to have a 17 times higher chance of developing
meta-inflammation associated with increased IL-6 serum
levels than those without this SNP of the LEPR gene
(OR = 17.11;95 % Cl 2.8-20.4), P < 0.05.

Discussion

The studied factors relating to the lifestyle (the level of physi-
cal development of a child in percentiles, the frequency of
physical activity, the duration of non-academic time spent
at the computer/TV) and inappropriate nutrition (duration
of food intake, period of introducing complementary foods,
lack of daily consumption of up to 2-3 serving of fresh
vegetables and fruits, serving size and daily consumption
of red meat, sausages, potatoes, rice, margarine, sugary
drinks, fast food) demonstrate a moderate association
with MUO and confirm the data of the previous studies on
the importance of physical activity and nutritional interven-
tion in the prevention of metabolic complications [4,40]. In
contrast to the previous works, the gradient presentation of
the results of rank correlation analysis in our study contains
data on the diagnostic significance of not only modifiable
environmental factors, but also immunological, molecular
genetic markers associated with the LEPR gene SNPs
and causing the formation of meta-inflammation in MUO.
Our data indicate a strong association between MUO
and the level of IL-6 and a weak association between MUO
and the level of leptinemia in girls (no significant changes
in boys) and the serum adiponectin concentration in both
sexes. This serum content of pro-inflammatory cytokines
indicates that meta-inflammation in obesity is IL-6-depen-
dent. This is probably due to the fact that about 35 % of
the circulating IL-6 pool is produced in adipose tissue and
is responsible for its macrophage infiltration [41-43]. Corina
Piercean et al. [44] also found an increase in the secreted
IL-6 and leptin in saliva during obesity in children, but unlike
our work, despite such an advantage as minimally invasive
selection of research material, they did not take into account
gender division into subgroups in the study of the level of
leptinemia, as well as data on the presence or absence of
inflammatory processes in the oral cavity in the examined
children. The increased concentration of IL-6 in children
with MUO, in our opinion, not only reflects the activity of
meta-inflammation, but also carries the risk of developing
insulin resistance, since IL-6, in addition to its pro-inflam-

matory effect, has an inhibitory effect on insulin-associated
signaling pathways, in particular, in hepatocytes [45]. In
addition, IL-6 in combination with TGF-$3 ensures the diffe-
rentiation of naive CD4* T-cells into Th, _-cells, and inhibits
TGF-B-stimulated differentiation of Treg-cells [46]. Namely,
IL-6-mediated imbalance in Th, /Treg-cells contributes to
the development of autoimmune and chronic inflammatory
diseases [47].

We present data on the relationship between two SNPs
(rs3790435, rs2186248) of the LEPR gene, which were
characterized by a high frequency of occurrence in the co-
hort of obese patients (71.4 % and 91.4 % of individuals,
respectively) and the risk of MUO formation. One of them,
the LEPR gene SNP rs3790435, was previously described
by Juan Li et al. [48] being associated with the development
of some features of the obesity course. As a study result,
Juan Li et al. found that the presence of the CC genotype
rs3790435 in obese individuals reduced the risk of obstruc-
tive sleep apnea syndrome compared to people with the TT/
CT genotype. At the same time, our results confirm the data
of Juan Li et al. about the higher frequency of the CC geno-
type rs3790435 of the LEPR gene in the cohort of children
with the MHO phenotype. In addition, we have demonstra-
ted for the first time a strong relationship between the LEPR
gene SNP rs3790435 and the risk of MUO formation, and
IL-6-dependent meta-inflammation. An important result of
our work is the discovery of the previously undescribed
LEPR gene SNP rs2186248, which was found in 91.4 %
of the examined obese children, being characterized by
the weak correlation with the formation of MUO.

Conclusions

1. The triggering factors for the risk of MUO in associa-
tion with a genetic predisposition require initial modification
in children through a reduction in the duration of non-aca-
demic time spent at a computer/TV and daily consumption
of red meat, sausages, potatoes, rice, margarine, and
sugary drinks.

2. Meta-inflammation in MUO is IL-6-dependent.
Pro-inflammatory IL-6 is one of the potential mediators
linking obesity-induced meta-inflammation with insulin and
leptin resistance.

3. Among the 10 SNPs of the LEPR gene that we iden-
tified, two of them are associated with the MUO phenotype
development. SNP rs3790435 of the LEPR gene, identified
in 71.4 % of obese children examined, is characterized by
the strong association with the MUO phenotype. The CT
genotype rs3790435 is the risk factor for the development
of MUO. Children with the CT SNP rs3790435 genotype
of the LEPR gene have the 17 times higher chance of de-
veloping IL-6-dependent meta-inflammation than children
with the CC genotype. The newly identified SNP rs2186248
of the LEPR gene is weakly associated with the MUO
phenotype. However, its TT genotype is significantly more
common in children with the MUO phenotype.

Prospects for further research. Our results require
further study and confirmation in broader patient popu-
lations, which will give us a better and more complete
understanding of the relationship between the LEPR gene
polymorphism and the MUO risk.
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Development of methods for standardization of the active substance,
namely the model mixture based on decamethoxine and thiotriazoline
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Today, the important problem is the creation of new decamethoxine and thiotriazoline based drugs for the treatment of stomatitis.
The aim of the work is to develop a method for quantitative determination of decamethoxine and thiotriazoline in the model mixture
(1:25) by spectrophotometry.

Materials and methods. Series 6 model mixtures were made at the ratio of decamethoxine and thiotriazoline 1:25. We used
certified substances: thiotriazoline series GTT 3460911 (manufacturer: State Enterprise Chemical Reagents Plant, Kharkiv),
decamethoxine series Ne 010915 (manufacturer: LLC “PHARMCHIM”). Optizen POP spectrophotometer, polyvinyl alcohol, hy-
drochloric acid, and eosin were used.

Results. A method for quantitative determination of decamethoxine and thiotriazoline in MS was developed. It was established
that the content of active substances in MS is thiotriazoline from 0.5021 to 0.5096, decamethoxine from 0.0207 to 0.0211.

Conclusions. Amethod for quantitative determination of decamethoxine and thiotriazoline in MS has been developed. The method
of quantitative determination of decamethoxine and thiotriazoline in MS is reproducible.

Po3po6AeHHA METOAMKHM CTaHAAPTU3aLlii AIlOUMX PEUOBUH Y MOAEGABHIN CyMiLui
Ha OCHOBi AeKaMeTOKCHHY Ta TioTpia30AiHy

A. 1. KyuepeHnko, 0. 0. YoHka, 0. O. MoptHa

CTBOpPEHHS HOBMX NiKapCbKk1x 3acobiB Ans NikyBaHHS CTOMATWUTY Ha OCHOBI feKaMEeTOKCUHY Ta TiOTpiasosiHy — akTyarnbHa npo-
6rema.

MeTta po60Tn — po3pobneHHs METOAMKM KiNbKICHOrO BU3HAYEHHS! AEKaMETOKCUHY Ta TiOTpia3oniHy B MogenbHil cymili (1:25)
METOA0M CMEKTPOPOTOMETPII.

Marepianu Ta metogu. Bukopuctanum 6 cepii mogenbHux cymiweii (MC), tiotpiasonit cepii GTT 3460911 (BUpO6HUK —
[N «3asog ximiynmx peaktusisy HTK IMK HAH YKPATHW», m. Xapkis), aekametokcuH cepii Ne 010915 (BMPoBHMK —
TOB «®APMXIM», m. WocTka). JocnimkeHHs BUKOHanw, 3acTocyBasLuu cnektpocdotomeTp Optizen POP, nonisiHinosui cnvipr,
COMSIHY KUCMOTY, E03VH.

Pesynirarti. Po3pobuni MeToanKy KinbkiCHOTO BU3HaYEHHS AeKaMETOKCHHY Ta TIOTpia3oniHy B MOAENbHIA cymilui. BctaHoBunk,
Lo BMICT Aito4nx peyqoBuH y MC craHoBuTb: TioTpiasoniHy — 0,5021-0,5096, nekametokcuHy — 0,0207-0,0211.

BucHoBKM. Po3poBneHo METoaNKy KinbKiCHOrO BU3HaYEHHS AekaMeTOKCIHY Ta TioTpiadoniHy B MC. MeTog KinlbKiCHOrO BUSHA4YEHHS!
[lekaMeTOKCWHY Ta TIOTpia3oniHy B MOAENbHI CyMillli € BiATBOPIOBAHWM.

Pa3pa60TKa METOAUKU CTaHAAPTU3aUUKn AeﬁCTBYIOI.I.I.VIX BeLLECTB B MOAEAbHOM CMeCH
Ha OCHOBe A€KaMeTOKCUHa U TUOTPUa30AUHa

A. U. KyuepeHko, E. 0. YoHka, E. A. NopTHas

Co3paHue HOBbIX JTEKapPCTBEHHbIX CPELCTB A1 IeYEHUs CTOMaTUTa Ha OCHOBE JEKaMETOKCUHA U TMOTPHA3oNHa — aKTyarlbHast
npobrema.

Llenb pa6oTbl — pa3paboTka METOAMKN KONIMYECTBEHHOTO ONpPEeSEneHnst AEKaMETOKCMHA W TMOTPUA30NMHA B MOLENBHON CMecH
(1:25) meTomOM CNEKTPOOTOMETPUM.

Marepuansi u metoabl. Vicnonb3osanu 6 cepuin MogenbHbix cMecelt (MC) TnotpuasonuHa cepun M'TT 3460911 (npomseoau-
Tenb — [Tl «3aBog xummyeckux peaktneo» HTK MK HAH YkpauHbi, r. XapbkoB), aekametokcut cepum Ne 010915 (npouaso-
antenb — 000 «®APMXKMM», T. locTka). B xoae nccnenosanus npumenunm cnektpocotometp Optizen POP, nonnBrHUMNOBGIN
CMMPT, COMSIHYIO KUCIOTY, 303MH.

Pesynkrathl. PaspaboTany MeToauky KONMYeCTBEHHOO OnpefeneHs fekaMeToKCuHa 1 TuoTpuasonuHa B MC. YctaHoBneHo,
4TO cofiepXaHmne AEeNCTBYIOLLMX BELLECTB B MOAEMNbHOM CMECH COCTaBNSET: ThoTpnasonuHa —0,5021-0,5096, nekameTokcMHa —
0,0207-0,0211.

BbiBoabl. Paapa60TaHa MeToAuKa KOnMM4eCTBEHHOro onpeaeneHna JekaMeToKkChHa 1 TMoTpuasornnHa B MC. MeTog konunve-
CTBEHHOTO ONpeaeneHnst AeKaMETOKCMHA U TUOTPKUA30IMHA B MOLENBHON CMECU BOCTIPOU3BOANM.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Over the past decade, considerable attention has been
paid to the problem of prevention and treatment of chronic
diseases of the oral mucosa.

This is primarily due to the increase in the number
of patients who seek dental care for diseases of the oral
mucosa (DOOM) [6].

At the same time, the similarity of the clinical manifes-
tations of diseases of various etiology and pathogenesis in
the oral cavity determines the difficulties in making the final
diagnosis. The study of combined lesions of the skin, internal
organs, oral mucosa, their relationship with general patho-
logy is necessary for the doctor for the correct diagnosis.
There is a relationship of most of the pathological processes
occurring in various organs and systems of the body and
their manifestations on the oral mucous membrane and
the red border of the lips; therefore, it is lesions of the oral
mucosa that are often the first signs of metabolic disor-
ders, as well as various general somatic diseases, which
in turn complicate the selection of drugs for treating these
pathologies [3,13].

Today, the pharmaceutical market of Ukraine mainly
offers foreign drugs, and they work in the narrow specifics
of eliminating only symptoms, and not the pathogenesis
of these diseases. That's why a very important problem
is the creation of a new drug, which is not unique and
can enrich the range at the domestic pharmaceutical
market.

To create a new drug substance, the model mixture had
to go through a series of studies. We have previously studied
the formation of intermolecular complexes between these
ingredients of the model mixture and conducted research
of acute toxicity. According to the earlier studied data, we
concluded that the model mixture belonged to a relatively
harmless compound (class 4) and the joint combination
of these drugs was not complicated by the formation of
insoluble complexes.

In the development of a potential new drug, one
of the criteria is quality. We have developed a method
for standardizing a model mixture of thiotriazoline and
decamethoxine [10-12]. The uniqueness of this method
is that thiatriazoline and decamethoxine in their combined
presence have not been previously determined and this is
a new original study to determine the individual ingredients
in the compatible composition.

It is known that the gold standard is the HPLC-DMD
method, as this method is considered one of the most ac-
curate. But due to its scarce availability, this method is finan-
cially costly in terms of equipment, and not all laboratories
can handle them. Our goal was to use a spectrophotometer
method to determine this combination.

Aim
The aim of the work is to develop a method for the quan-
titative determination of decamethoxine and thiotriazoline

in a model mixture (1:25) by the spectrophotometry
method.

Materials and methods

Series 6 model mixtures were made in the ratio of decame-
thoxine and thiotriazoline 1:25.

We use a certified substance: thiotriazoline series
GTT 3460911 (manufacturer: State Enterprise Chemical
Reagents Plant, Kharkiv), decamethoxine series Ne 010915
(manufacturer: LLC “PHARMCHIM”).

The following devices were used:

- single-beam Optizen POP spectrophotometer; its
main metrological characteristics is measuring range
198-1100 nm, its error +0.005 B (the ultimate manufacturer
is South Korea);

— pipette dispenser with the following measurement
limits: 100-1000 pl, 20-200 pl, 2-20 i, its error 1.0 %,
1.5 %, 2.5 %, manufactured in Ukraine;

— laboratory electronic scales OHAUS PA 214C (accu-
racy class | special); its main metrological characteristics
is measuring range 0.01-210.00 g, their error +0.0002 g
(manufactured in the USA).

Characteristics of excipients:

Polyvinyl alcohol: white powder, density 1.200-1.320.
Soluble in water when heated. PVA film has grease resis-
tance, gas permeability.

Hydrochloric acid: like other strong acids, it actively dis-
solves most metals with the release of hydrogen, interacts
with metal oxides, and so on. Concentrated hydrochloric
acid contains 37 % HCl and has a density of 1.19 g/cm?. It
has a pungent odor and “smokes” in the air due to the re-
lease of hydrogen chloride gas.

Eosin is a water-soluble xanthene dye obtained
by the action of bromine on fluorescein. Intense pink
color.

Purified water (Latin Aqua purificata) is regulated by
the pharmacopoeia article FS.2.2.0020.15 (GF Xlll edition),
used for the production and dissolution of drugs, production
of water for injections and testing of drugs.

The basis for the determination of thiotriazoline in
the mixture was a modified spectrophotometric method
for the analysis of the thiotriazoline substance. The stu-
dies were conducted using a spectrophotometer Optizen
POP, measurements were performed at a wavelength in
the range 200-270 nm, the cell thickness is 10 mm. The
determination of decamethoxine in the mixture was taken
a modified spectrophotometric method for the analysis of
the substance with the addition of polyvinyl alcohol, eosin,
and hydrochloric acid.

The studies were conducted using a spectrophotometer
Optizen POP, measurements were performed at a wave-
length in the range 400-600 nm, the cell thickness of 10 mm.
The UV spectra of thiotriazoline or decamethoxine were
recorded due to the presence of another API on the following
parameters: the position of the maximum absorption band;
the shape of the absorption line.

Results

The results show that this method, namely the spectropho-
tometric method, is correct and can be used in the future
since thiotriazoline does not affect the determination of
decamethoxine. Besides, this method allows seeing that
the absorption spectrum of thiotriazoline does not affect
the determination of decamethoxine [7,9].

The spectra of decamethoxine and thiotriazoline were
recorded under various conditions.

The spectrum is presented in Fig. 1 and 2.
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As obvious from the figures, decamethoxine in the re-
gion of 200-270 nm actually was not absorbed and thiotri-
azoline in the area from 400 to 600 nm did not practically
influence the research results, which gave us the opportu-
nity to use both of them in combination.

Further, during spectrophotometric determination, a
model mixture of decamethoxine and thiotriazoline (1:25)
was analyzed [8].

Method for the quantitative determination of
the model mixture

1.1 Determination of thiotriazoline in the model
mixture

Preparation of the test solution (determination of
thiotriazoline). 0.52 g (exact linkage) model mixture (where
thiotriazoline is 0.5 and decamethoxine is 0.02) was placed
in a volumetric flask of 50 ml and diluted according to
the developed method:

5 ml of the dilution was transferred to a 100 ml flask;
the volume was brought up to the mark with water; 10 ml of
this new dilution was transferred to a new bottle for further
analysis. We added 2.0 ml of 0.1 M acidum chloricum,
and 88 ml of water and maintained it over an hour at a
temperature of 20 °C .

1.2 Preparation of the working standard thiotriazo-
line sample

0.5 g of thiotriazoline (accurately weighed) was placed
in a 50 ml volumetric flask, dissolved with water and the vol-
ume was brought up to the mark with water. and make
made dilutions according to the developed method: 5 ml
are taken from the dilution and transferred to a 100 ml flask,
the volume is brought up to the mark with water. from this
dilution was taken 10 ml and transferred to a new bottle for
further analysis. We added 2.0 ml of 0.1 M acidum chlori-
cum, and 88 ml of water and maintained in over an hour at
a temperature of 20 °C.

The spectra of the investigated solution of thiotriazoline
in the model mixture and the WSS of thiotriazoline are
shown in Fig. 3 and 4.

The gram content of thiotriazoline was calculated using
the formula:

X =Ax-mo-50-5-100-10-100-B-P A0 - mx -
+50-5-100-10-100-100 = Ax-mo-B-PA0-mx -
100X = Ax-mo-50-5-100-10-100-B-P A0 - mx:
-50-5-100-10-100-100 = Ax-mo-B-PAQ0-mx- 100

where A - the optical density of the test substance;
A, —the optical density of the reference solution;

m, — weight of the standard sample;

m,_ - weight of the test sample;

B - average weight of thiotriazoline in the model
mixture;

P —percentage content (WSS) thiotriazoline (99.9 %).

Account data are presented in Table 1.

1.3 Determination of decamethoxine in the model
mixture

Preparation of the test solution of decamethoxine.
0.52 g (exact linkage) of model mixture (where there is
0.50 of thiotriazoline and 0.02 of decametoxine) was
put in a 50 ml volumetric flask, dissolved with water and
the volume is adjusted to the mark. 10 ml of this solution
was transferred into a 100 ml flask; 8 ml of 0.1 % alcohol
polyvinyl, 1.5 mL, 0.05 M solution acidum chloricum and 4

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021
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Fig. 1. UV spectra of thiotriazoline and decamethoxine under conditions for the determination of
thiotriazoline. 1: decamethoxine; 2: thiotriazoline. The wavelength of thiotriazoline is A = 234 nm.
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Fig. 2. UV spectra of thiotriazoline and decamethoxine under conditions for the determination
of decamethoxine. 1: decamethoxine; 2: thiotriazoline. The wavelength of decamethoxine is
A = 536 nm.
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Fig. 3. The spectrum of determination of thiotriazoline in the model mixture. The wavelength of
thiotriazoline is A = 234 nm.
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Fig. 4. Spectrum of the working standard sample of thiotriazoline.
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Ole r’MMHaAbHbl€e UCCAEAOBAHNA

Table 1. The gram content of thiotriazoline in the model mixture series 1

Series NeTT0460919 | Weight of Absorption, | Gram content
Ne the mixture,g | A (thiotriazoline)

oo g B W N

Sol.

0.5221 0.395 0.5096 X = 0.5212
0.5208 0.392 0.5074 S?= 000518

S = 00797
0.5200 0.394 0.5096 x(0.95) = 0.0683
05213 0.391 0.5044
05213 0.395 0.5088
0.5221 0.397 0.5021
comparison 0.388
05018

Table 2. The gram content of decamethoxine in the model mixture of series 1

Series N2010915 Weight of Absorption, | Gram conten
Ne the mixture,g | A (decamethoxine)

o g A W N

Sol.

0.5216 0.534 0.0207 X = 0.02105
05214 0.538 0.0210 $? = 0.00155
S = 0.0393
0.5212 0.535 0.0212 x(095) = 003740
0.5210 0.539 0.0212
0.5213 0.536 0.0211
0.5220 0.538 0.0211
WSS 00226 0536
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Fig. 5. The spectrum of determination of decamethoxine in the model mixture. The wavelength of
decamethoxine is A = 556 nm.
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Fig. 6. WSS spectrum of decamethoxine.
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mlof 0.07 % solution of eosin were added, the volume was
adjusted with water to the mark.

Preparation of decamethoxine operational standard.
Accurately weighed 0.02 g of decamethoxine (exact
weighed) was placed in a 50 ml volumetric flask and

the volume was adjusted with water to the mark. 10 ml of
this dilution was transferred into a 100 ml flask, and 8 ml of
0.1 % alcohol polyvinyl, 1.5 mL, 0.05 M solution acidum
chloricum, and 4 mlof 0.07 % solution of eosin were added;
volume was adjusted with water to the mark [4,5].

The spectra are shown in Fig. 5 and 6.

The gram content of decamethoxine was calculated,
according to the formula:

X =Ax-mo-50-10-100-B-PA0-mx-50-10-
+100-100 = Ax-mo-B-PA0-mx- 100X = AXx-mo -
+50-10-100-B-PAO0-mx-50-10-100-100 = Ax -
“mo-B-PA0-mx-100

where A - the optical density of the test substance;
A, —the optical density of the reference solution;
m_— weight of a sample of a standart sample;
m_—weight of the test sample;
B — average masa decamethoxine in model mixture;
P —percentage contain WSS decamethoxine (99.9 %).
The data on the gram content of decamethoxine in
the model mixture are presented in Table 2.

Discussions

The possibility of using these active substances are
the following. First of all, before using this combination, we
required quantum chemical calculations and woodcut me-
thod. These studies have shown that there is no interaction
between the ingredients Obtaining a tablet mass is possible
at a temperature not exceeding 115 °C.

As seen from Table 1, the content of thiotriazoline in
the model mixture was in the range from 0.5021 to 0.5096.
Thus, in terms of the content of the active substance,
the investigated series of the model mixture meets the re-
quirements of the State Pharmacopoeia.

The results presented in Table 2 were in the range from
0.0207 to 0.0211, which corresponded to the requirements
of the State Pharmacopoeia. We have studied other five
series of model mixture which also meet pharmacopoeia
requirements and analyzed existing content the substance
where decamethoxine ranges from 0.0206 to 0.0214, and
thiotriazoline ranges from 0.5026 to 0.5116. As can be seen
from the data obtained, the developed standardization
procedure for the active substances in the model mixture
is reproducible [1,2].

Conclusions

1. It was found that decamethoxine practically does not
absorb in the region from 200-270 nm, and thiotriazoline
in the region from 400-600 nm practically does not affect
the results. This enables to determine decamethoxine in
the presence of thiotriazoline and vice versa, in different
conditions.

2. A method for the quantitative determination of
decamethoxine and thiotriazoline in a model mixture has
been developed.

3. The method for the quantitative determination of
decamethoxine and thiotriazoline in the model mixture
was reproducible.

Prospects for further research: in the future, the de-
veloped methodology can be used for pills standartization.
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MeTta po60TH — BUB4UTW MOXIMBOCTI 3aCTOCYBaHHS! HEMEAMKaMEHTO3HMX NiKyBarnbHUX (hakTopiB Ans Kopekuii eHpoTenianbHoi
ANCYHKLIT y XBOPUX Ha XPOHIYHE OBCTPYKTUBHE 3aXBOPHOBAHHS! NEreHb.

Pe3ynkraTi. XpoHiuHe 06CTpyKTVBHE 3axBoproBaHHs nereHb (XO3J1) — cucTemMHe 3aXBOPIOBaHHS!, OBHIEID 3 MATOreHETUYHMX NTaHOK
AKOro € enpoTenianbHa anceyHkuis (EL), Wo cnpuymHsie po3BuTok KOMopOiaHoi cepLieBo-CyanHHoI natororii. Basose nikyBaHHs
xBopux Ha XO3J1 nepenbavyae 3acToCyBaHHA MEOMKAMEHTIB, LLO MOXYTb HETaTWBHO BMAMBATU Ha Hel, a Aeski npenapaty ans
nikyBaHHS KapaiarnbHOI NaTonorii MoXyTb nocuntoBati BpoHxoobeTpykuito. OTxe, 0cobnMBO No3a rocTpUM NEPIosoM XBopobtu,
MOCTaE NUTaHHS MOLLYKY HeMeauKaMeHTO3HMX MeTogis kopekuii E[l. Cepen anapaTHUX METOAIB 3aCTOCOBYOTb 030HOTEPANito,
CVHITETHO-KUCHEBY Tepanito Ta ii NOeAHaHHA 3 MarHiTotepanieto, HU3bKOIHTEHCWBHE NasepHe BUNpoMiHioBaHHs (HINB), ynb-
Tpa3ByKOBY Tepanito, NoeaHaHHs nasepotepanii 3 6anbHeonikyBaHHAM. Lii METOAN YMHSATL aHTUOKCUAAHTWA, GPOHXOMITUYHIA i
npoTW3ananbHWiA BNIVBW, CNIPUSIKOTL NOMINLLIEHHI0 reMOAMHaMIK1, PEONONiYHWX BNACTUBOCTEN KPOBI Ta MiKpoLmpKynsiii. 3acTo-
COBYIOTb TaKOX iHTEpBarbHy rinoKcuTEpanito, OCKINbKA Y BiANOBiAb Ha MMOKCUYHUIA CTUMYN BKIKOYAKOTLCA MeXaHiaMu perynsuii
CUCTEMW [NXaHHs, ra3000MiHy Ta KpoBOOGIrYy.

MepcnekTMBHUM € BUKOpUCTaHHS ranoaepo3onstepanii (FAT), Wo 3aBAsKY NOCUNEHHIO ApeHaXHOT yHKLUii BPOHXIB Ta edhekTy
CaHyBaHHs 3yMOBTHOE rafibMyBaHHs aKTUBHOCTI MICLIEBOTO 3amaneHHsl, Cpusie NOMinLLEHHI0 BEHTUNSLI Ta ra3o00MiHy, 3MEHLLEHHIO
iHTEHCMBHOCTI OKCMAAHTHOTO CTPECY, 3yMOBITIOKUM raribMyBaHHS aKTUBHOCTI CUCTEMHOTO 3ananeHHs Ta noe’si3aHoi 3 Hum ELL. Lien
edpekT NposIBNSETLCA SIK 3HWKEHHS piBHS efoTeniHy-1 Ta ekcnpecii nimgountamn monekyn agresii (CD54*).

BucHoBKku. IMpu3HayeHHst 3acobiB HeMeaMKaMEHTO3HOTO BMMBY HA €HAOTENIA MOXeE iICTOTHO NIABULLMTM edheKTUBHICTL KOM-
MNEKCHOro NikyBaHHS xBopux Ha XO3/1, He 30inbLuy04n MeankamMeHTO3He HaBaHTaXXEHHS Ha OPraHiaMm, L0 AacTb 3MOTY YHUKHYTH
HebaxaHyx nobiuHnX edexTiB. BukopucTtanHs FAT y BiaHOBMoBanbHOMY nikyBaHHi xBopux Ha XO3/ cripusie He Tinbku ransMyBaHHio
aKTMBHOCTi MIiCLIEBOTO Ta CMCTEMHOTO 3ananbHOro NPOLECy, ane i CynpoBOMKYETLCS NeBHOW KopekLieto ELl. OaHak KOHKpPeTHI
pekomMeHaaLi LWOAO BKITIOYEHHS TUX YW iHLLIMX HEMEAMKAMEHTO3HWX BNIMBIB Y KOMMIEKC BiJHOBIOBANBHOIO NiKyBaHHS XBOPUX
Ha XO3/1, BpaxoBytoumn HasBHiCTb E[l, He po3pobneHi.

Endothelial dysfunction in patients with chronic obstructive pulmonary disease:
feasibility of non-medicamental treatment (literature review and personal experience)

N. V. Vantiukh, O. |. Lemko

The aim of the work was to study the feasibility of the use of non-medicamental factors for the correction of endothelial dysfunction
in patients with chronic obstructive pulmonary disease.

Results. Chronic obstructive pulmonary disease (COPD) s considered as a systemic disease, one of the pathogenetic components
of which is endothelial dysfunction (ED), which contributes to the development of comorbid cardiovascular pathology. At the same
time, the basic treatment of patients with COPD includes drugs that may adversely influence it, and some medicines for the cardiac
pathology treatment can increase the bronchial obstruction. Therefore, a question of non-medicamental methods of ED correction
is actual, especially beyond the acute period of the disease. Methods of hardware physiotherapy, including ozone therapy, singlet
oxygen therapy and its combination with magnetic therapy, low-intensity laser radiation, ultrasound therapy, a combination of
laser therapy with balneotherapy, are widely employed. These methods have antioxidant, bronchodilating and anti-inflammatory
effects, promote improvement of hemodynamics, as well as rheological properties of blood and microcirculation. Interval hypoxic
therapy is also used, because in response to the hypoxic stimulation, the mechanisms of the respiratory system regulation, gas
exchange and blood circulation are activated.

It is also promising to use haloaerosoltherapy (HAT), which due to the increase of bronchs drainage function and sanitizing effect
leads to the inhibition of local inflammation, improves ventilation and gas exchange, and reduces the intensity of oxidative stress,
which promotes decrease of systemic inflammation and ED, associated with it. Particularly, this effect is manifested by lowering
of edothelin-1 level and the expression of adhesion molecules by lymphocytes (CD54").

Conclusions. The analysis shows that the inclusion of methods with non-medicamental influence on the endothelium can significantly
increase the effectiveness of complex treatment of patients with COPD, without increasing the medicinal load on the organism,
which helps to avoid undesirable side effects. The use of HAT in the rehabilitation treatment of COPD patients contributes not
only to decreasing the activity of local and systemic inflammatory processes, but also is accompanied by a certain correction of
ED. However, specific recommendations for the use of certain non-medicamental effects in the complex rehabilitation treatment
of patients with COPD, taking into account the presence of ED, have not been developed.
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JHpoTeAMaAbHAA AUCHYHKLUA Y 6OALHBIX XPOHUUECKOH 006CTPYKTUBHOM
60AE3HBIO AETKUX: BO3MOXXHOCTU HEMEAUKAMEHTO3HOI0 A€YEHUSA
(0630p AUTEpaTypbl U COOCTBEHHBIH ONbIT)

H. B. BanTiox, 0. U. Aemko

Llenb pa6oTbl — 13y4nTb BOIMOXKHOCTY NPUMEHEHUS HEMEAMKAMEHTO3HBIX JieYebHbIX (hakTOPOB Ans KOPPEKLIM 3HAOTENMaNbHOMN
ANCYHKLMM Y GONBHBIX XPOHUYECKOM 0BCTPYKTUBHOI BONE3HbH NErKMX.

Pesynktatbl. XpoHudeckas 06CTpykTuBHas onesHb nérkux (XOBJ1) — cuctemHoe 3abonesaHue, O4HUM 13 NaTOreHETUHECKUX
3BEHbEB KOTOPOTO SABNSETCS JHAOTeNManbHas ancyHkums (3), cnocobeTsytoLLas pa3suTHI0 KOMOPBUIHOI CEPAEYHO-COCYANCTON
natonorun. basosoe nevexne 6onbHbIx XOBJ1 BkntovaeT MeankaMeHTbl, KOTOPbIE MOTYT HEraTUBHO BNUSTL Ha HEE, a HEKOTOpbIe
npenaparbl Ans feYeHns kapananbHoi NaTonorum MoryT yeunusarb GpoHx006CTpyKLmio. B CBA3N € 3TUM, 0COBEHHO BHE OCTPOro
nepvopaa 6onesHu, BO3HWKaET BOMPOC Moucka HemeavnkamMeHTO3HbIX MeTofoB koppekumn 3. Cpeau annapaTHbIX METOAO0B NpK-
MEHSIIOT 030HOTEPANMI0, CUHITIETHO-KCIIOPOAHYHO TEPANMIO U €€ COYETaHNe C MarHUToTepanueil, HUKOUHTEHCUBHOE NadepHoe
unanyyenve (HAINW), ynstpassykoByto Tepanuto, COMeTaHWe nasepotepanum ¢ 6anbHeoneyeHneM. 3T METOAbI XapaKTepr3yTCs
aHTMOKCHAAHTHBIM, GPOHXONUTUYECKUM W MPOTUBOBOCTANUTENBHBIM AEACTBUSIMU, CIOCOBCTBYIOT YIyYLLEHWIO FEMOAMHAMUKY,
PEonorM4eckMx CBOMCTB KPOBU 1 MUKPOLIMPKYNALMU. MPUMEHSIKOT Takke UHTEPBambHYIO MMMOKCUTEPaNu, MOCKObKY B OTBET Ha
TUMOKCUYECKWIA CTUMYI BKITIOYAKOTCH MEXaHW3Mbl Perynsaiumm CUCTeMbl AblxaHus, rasoobmeHa 1 KpoBoobpalLeHs.

lMepcnekTMBHO Mcnonb3oBaHue ranoaaposonsrepanim (FAT), koTopasi bnarogapst YCUNeHno ApeHa)HOM yHKUMM BPOHXOB 1
CaHupytoLLeMy 3chdekTy NPUBOAUT K TOPMOXEHWIO aKTUBHOCTW MECTHOIO BOCMANEHMS, CNOCOBCTBYET YNyYLLEHNO BEHTUNALMM
11 ra3006MeHa, yMEeHbLUEHWIO MHTEHCUBHOCTM OKCUAAHTHOTO CTPEeCca, BeAET K TOPMOXEHMIO aKTUBHOCTY CCTEMHOTO BOCNANEHUS
11 CBAA3aHHOM € HUM O[1. B yacTHOCTW, 3TOT ahdheKT NPOSIBIIAETCS CHIKEHNEM YPOBHS 300TeNnHa-1 1 akcnpeccuy nuMdoumtamu
monekyn agreaun (CD54°).

BbiBoAbI. HasHayeHue cpencTB HeMEOKaMEHTO3HOTO BO3AEVCTBUSA Ha SHAOTENMIN MOXKET 3HAYMTENBHO MOBLICUTL 3DGEKTUB-
HOCTb KOMMIIEKCHOrO neyeHus 6onbHbIX XOBJ1, He yBennuunBas MeavukameHTO3HYH HarpysKy Ha OpraHaM, YT NO3BONMT 13bexaTb
HexenarenbHbIX NoboYHbIX adhpekToB. Vicnonb3osaHue MAT B BoccTaHOBUTENBHOM NedeHnn 6onbHbix XOBJ1 cnocobetayeT He
TONBKO TOPMOXKEHMIO aKTUBHOCTM MECTHOTO M CUCTEMHOTO BOCMaNMTENBHOMO NMPOLIECCa, HO U COMPOBOXAAETCS ONPeaeneHHoN
koppekuyen 3. OaHako KOHKPETHbIE PEKOMEHAALIMM O BKITOHEHUM TEX UMW UHBIX HEMEAMKAMEHTO3HbIX BO3AENCTBIA B KOMMNEKC

BOCCTaHOBUTENbHOTO neveHmns 6onbHbix XOBJ1 ¢ yuétom nmetoLeiica 3 He paspaboTtaHbi.

CyyacHuin eTan BMBYEHHSI XPOHIYHOTO OBCTPYKTUBHOIO
3axBoptoBaHHs nereHb (XO3J1) xapakTepusyeTbes kapaun-
HasbHOO TpaHchopMaLlieto yaBReHb Npo Lito Ho3ororio [1].
Akwo paHiwe XO3J BBaxkanu Tinbku GPOHX0-NEreHeBNM
3aXBOPIOBaHHSAM, TO 3apas3 1oro po3rnsaalTb fK Myrb-
TuaucumMniiHapHy npobnemy, kKonu MicLieBe 3ananeHHs B
AVXanbHKX LUsSIXax i3 3a5y4eHHsIM NereHeBoi NapeHxiMm €
TWLLIE MOYATKOBMM MAaTOTHOMOHIYHUM NPOSIBOM CYCTEMHOTO
3ananbHoro npouecy [2—4]. 3ananeHHs, Lo NepecucTye,
BXe Bifl MOYATKOBMX CTafill 3aXBOPIOBAHHS BNNVBAE He
TiNbKW Ha nporpecyBaHHs GpoHxianbHoOi obeTpykuii, ane
11 3yMOBIMIOE PO3BUTOK iHLUMX MOPYLUEHb: METaboniyHoro
CWHAPOMY, PaHHBOTO aTEPOCKNIEPO3Y Ta YLUKOMKEHHS EH-
[oTenilo — BUCOKOCMNELianisaoBaHoro Luapy eniteniansbHUX
KIiTUH CYAWHHOI CTiHKW, 30aTHOrO PerynioBaTii TOHYC CyAWH
[1,5,6]. Tomy came cepLieBO-CyaMHHI XBOPOOW — HaRyaCTiLL
komopbigHi cTanm, Wwo cynpoBomkytoTs XO3/1 [6-8].

B 0CHOBI NporpecyBaHHs NaToNoriyHoro NpoLecy npu
XO3i nig yac hopmyBaHHs CEPLIEBO-CYAMHHUX YCKNaa-
HeHb — IHCYMIHOPEe3NCTEeHTHICTb | aucninigemis [6,9]. L
naTonoriyHi npoLecu Le GinbLue nornmontoTb eHaoTeni-
anbHy aucdyHkuito (EL), nprssoasym 4o remopeornoriyHmx
MopyLUEeHb, PO3BUTKY XPOHIYHOI FMOKCIT, NOTEHLl0BaHHS
AVXarnbHOi HEAOCTaTHOCTI Ta NPOrpecyBaHHs ibpo30yTBO-
peHHs B nerexsix [10]. ToMy nepcrnekT1Bm YCMiLLHOTO KOH-
Tponto 3a nepebirom XO3J1 nonsrakoTb He TiNbKM B YCYHEHHI
XPOHIYHOTO 3anarneHHsi, ane N CynyTHLOI eHaoTeniansHol
ancdyHkuii [11,12].

Basose nikyBaHHs xBopux Ha XO3J1 Bkntovae iHransin-
Hi npenapaTy Tpueanoi Aii (M-XomniHOMITUKM i B,-aroHicTh),
Ki CNPUSIOTb 3MEHLLEHHIO CYMMTOMIB 3aXBOPIOBAHHS Ta
MOMINLLEHHI0 SIKOCTi XWUTTS, ane MatTb cnabkui BnnvB
Ha NaTOreHeTUYHi MexaHiaMu1 CUCTEMHOrO 3ananeHHs Ta
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OKCMAATVBHMIA CTpec [2]. 3acTocyBaHHs Aesikux GPOHXO-
NiTUKiB, 30KpEMa [3,-aroHicTiB y BENMKMX 03aX i TeoiniHy,
MOXe 3yMOBMIOBATH PO3BUTOK apUTMIld, L0 NOCUMIOE
nposiBu rinokcemii B Takux xsopux [11,13], a okpemi rpynm
MeavkaMeHTiB, SKi NpU3Ha4aloTb Npu CepLeBO-CYANHHIN
naTonorii, MOXyTb NOCKTIOBATU GPOHX006CTPYKTUBHI
asuwa npy XO3J1.

OTxe, 0bupatoum TakTuKy BefeHHs xBopux Ha XO3J1i3
komMopOigHoto kapajankHot naTtonorieto, NoTpibHO Bpaxosy-
BaTW, LLO NEeBHi Npenapaty, siki TpaauLiiHO 3aCTOCOBYIOTb
nig Yac NikyBaHHs CepLieBO-CyaUHHOI NaTonorii, HeraTBHO
BnnvBatoTb Ha nepebir XO3/1, a GpoHXxoniTMkn MOXyTb
HeraT1BHO JiSiTU Ha CepLIEBO-CYAUHHY CUCTEMY, TOMY BUGIp
thapmnpenapartis ans nikysanHa E[ y xsopux Ha XO3J1
ycknagHeHui [9]. Cnig Takox 3ayBaxuTL: 3a MPOTOKOMamMm
nikysaHHs XO3J1, dhapmakoTepanis Mae TpuBaTu NOBIK, LLO
MOXe MoTeHLitoBaTh HebaxaHi ecekTy [2].

Ha npoTuBary goporvm nikam, NoLyk HeMeaukameH-
TO3HWX METOAIB BNMBY HA CUCTEMHE 3ananeHHs Ta oyHK-
Lito eHgoTenito, 0cobnnBo no3a 3aroCTPeHHM Ha eTani
BiJHOBIMIOBANLHOTO MiKyBaHHS — OAHE 3 MEepCMeKTUBHIX
3aBfaHb cyyacHoi Tepanii [9,14]. MpupoaHi Ta npedop-
MOBaHi (Di3n4Hi hakTopu (OCHOBa HeMeAMKaMEHTO3HOro
nikyBaHH$) 30eBinbLIOoro € enemeHTamm JOBKINs, [0 HUX
y NpoLeci iHAMBIZyanbHOro PO3BUTKY MPUCTOCYBABCS N0~
CbKU opraHiam. Tomy Aist isniHUX dakTopiB peanisyeTbes
33 TMMW CaMUMMW YW aHAMOTYHUMK LNsSIXaMK | MeXaHi3-
Mamu, LLO CKnanucs B pesynbtaTi B3aemogii opraxismy 3
30BHILLHIM cepenoBuLem. TobTo Li dhakTopu disionorivHi
QNS NIOACBKOrO OpraHiaMy Ta MatoTb HOpManidyBanbHuii
romMeocTaTuyHuin xapaktep. OTxe, akTyanbHUM Ta eKOHO-
Mi4HO 06r'pYHTOBaHWM € pO3pOBNEHHs TEXHOMOTN BiHOB-
TNKOBAIBHOTO MiKyBaHHS 3 3ay4eHHsIM HEMEVKAMEHTO3HNX
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BM/MBIB, ski B pa3i aleKkBaTHOTO 03yBaHHs Maixe no3bas-
neHi NoGiYHMX AilA, He 3arpoXyoTb PO3BUTKOM anepriYHnx
yCKragHeHb i 30aTHi ICTOTHO 3MEHLLIMTY 4acTOTy 3aroCTpeHb
3aXBOPIOBAHHS Ta KiNbKiCTb AHIB HenpavesaaTtHocTi [14].

MeTta po6otu

BUBYMTU MOXNMBOCTI 3aCTOCYBaHHS HEMEANKAMEHTO3HUX
nikyBanbHWX (hakTopiB ANa KopekLuii eHaoTenianbHoi
ANCAYHKLIT Y XBOPUX HA XPOHIYHE OBCTPYKTMBHE 3aXBO-
PIOBaHHS! NereHb.

Kopekuis engoTtenianbHoi AUCGyHKUiT nepegycim
Mae BKIoYaT Moamdikawito cnocoby XWTTS: yCyHEeHHs
LUKIANUBKX 3BUYOK (KYPIiHHS, HAAMIpHE BXWBaHHS arnko-
ronto), 36inbleHHs i3NYHOT aKTUBHOCTI, 0OMEXEHHS
BXVBaHHs coni, perynsuis Baru [15,16]. PerynsipHi gianyHi
TpeHyBaHHs1 y xBopux Ha XO3J1 cnpusitoTb BUpaxeHiLLomy
3HVDKEHHIO KOPCTKOCTI apTepilt NOPIBHAHO 3 NaLlieHTaMm, ki
He 3aiMatoTbCs (isKyNLTYPOKD. BBaXatoTb, LLO perynspHi
(i3nyHi TpeHyBaHHS CpUSIKOTb 3HDKEHHIO piBHSA C-peak-
TUBHOTO Ginka Ta iHTepnenkiHy-6 (0QHOM 3 HaNCUBHILLMX
npo3ananbHUX LIMTOKIHIB), WO CBIAYUTb MPO 3MEHLLEHHS
cUCTEMHMX edheKTiB 3axBOpLOBaHHs. Kpim Toro, Tpusani
isnyHi TpeHyBaHHs y xBopux Ha XO3JT nprBoasTb Ao
NOKpaLLEeHHs iHAeKCy ceguMeHTalii [5], 3HKEHHS puria-
HOCTi apTepiii, Sike KOpentoe 3i 30iNbLUEHHAM MPOALEHOT
XBOPVM BiACTaHi B TECTi 3 LUECTUXBUIMHHOK X0ab0010 Ta
MiABULLEHHSAM HACUYEHOCTi KpOBI KucHeM [17].

NepcnekTUBHWIA METOA HEMEAVMKAMEHTO3HOTO MiKy-
BaHHS 3 BNMWBOM Ha CYAWHHWA eHZOTENiN y XBOpUX Ha
XON3 - o30HOTepanis (BHYTPILLHLOBEHHA, HEIHBA3WBHA,
y dhopmi iHranswiin). Tak, BHyTPiLUHBOBEHHE BMWBAHHS 030-
HOBAHOrO (hi3ioNOriYHOr0 PO34MHY (KOHLEHTPALisi 030HY
1000 mkr/n) wopaHs kypcom 10 npoueayp Ha Tni 6asncHoi
Tepanii XO3J1 aae 3mory kopuryBaTty piBHi cTabinbHUx Me-
TaboniTiB OKCKAy a3oTy, NOMINLLYIYM eHA0TENIN3anexHy
Ba30AuNATaLil0 Ta AiacTonivHy yHKLUi0 NpaBoro Lusy-
Houka cepus. [Mig BnnBOM 030HOTEpanii cnocTepiraloTb
TaKOX 3HWKEHHS PIBHA CepefHbOro TUCKY Y nereHesin
apTepii, NOMINWEHHA BEHTUNALINHOI 34aTHOCTI NereHb,
3HWXKEHHS! TEMOZMHAMIYHOTO HaBaHTAXEHHS Ha NpaBi
BiZAINM cepus, NOMINLUEHHS NCYXOEMOLLIHOTO CTaTycy Ta
AKoCTi XuTTs XBopux Ha XO3/1, LU0 yCKNagHEHE XPOHIYHAM
nereHeBum cepLem [18].

KucHesi iHransuii Ta CUHIMETHO-KMCHeBa Tepanis
(CKT)—anbrepHaTtBa BHyTPILLHbOBEHHI 030HOTEpanii. L
METOAM HeiHBa3WBHiI, @ TOMy AeLUeBLUi Ta Be3neyHilli, xa-
paKTepu3yoTbCA BUPXKEHUM aHTUOKCUAAHTIM, BpoHxoni-
TUYHUM | NpoTu3anansHum ecbektamu [19]. TepaneBTUYHNN
BnnmB CKT 3abe3nevyeTbcs nepopanbHuM NpuiMaHHaM
CUHIIETHO-KUCHEBOI CYMILLl, IO MICTUTb CUHINETHUIA K-
ceHb (O,) Ta okenp asoty (NO). CuHrmeTHa dopma K1CHIO
BMIMBa€ Ha nepebir NepekncHOro OKUCHEHHS MinigiB Ta
OKWCHIOBamNbHO-BIAHOBHMX MpOLECIB, 3abe3nedyroun nig-
TPUMKY CTanocTi roMeoCTasy, OKUCHEHHS Ta AETOKCHKALLit0
€K30- 11 EHOOTEHHUX CrONyK, @ Takox Mae bakTepuunaHi
BriacTuBocTi [19]. [JonaTkoBe BBEAEHHS KUCHIO CNIPUSIE 3HN-
XKEHHIO PIBHS MapKepiB anonTosy eHAoTeniaibHUX KIiTuH
i 3axuae Big cTpec-iHaykosaHoi E[] [20]. EchekTnBHUM Y
xBopux Ha XO3J1 3 E[] € Takox noegHaHHst CKT 3 iHwmmMu
BuAamu cpisiotepanii, SK-0T i3 3aranbHOK hpaHKmiHi3aLieo
Ta marHitotepanieto [19].

CMHIMETHUI KUCEHb YTBOPIOETLCS B OPraHiami Takox nig
BMN/IMBOM [ii HU3bKOIHTEHCUBHOTO NTA3€PHOTO BUMPOMIHIO-
BaHHsi (HINB), sike cnpusie akT1BaLii CAaHOreHETUYHIX Npo-
uecis [21]. Ha gymky pocnigHukis, HINIB mae aHanbretnyxy
Ta npoTu3ananbHy Aji, Cnpusie NoMinWeHHI0 reMoauHaMmiku,
PEOrorivYHNX BNACTUBOCTEN KPOBI Ta MIKpOLMPKYNsLT,
rinokoarynawinHoMy 3cyBy Y 3ropTasbHiii naHLi romeocTta-
3y, iHTeHcudikaLlii OKMCHO-BIOHOBHMX NPOLIECIB, aKTMBaLll
AHTWOKCUAAHTHOI CUCTEMU Ta NIOBULLEHHIO CTINKOCTI
mMembpaH [0 NpOoayKTiB NEPEKUCHOTO OKUCHEHHS Miniais,
KOpeKUii KNITUHHOTO 1 ryMOparibHOro IMyHITETY, a Takox
HopManisauii 0BMiHHUX i pereHepaTopHux npouecis. Lli
eheKTn pobnsTh NasepHe BUNPOMiHIOBaHHS 0COBNMBO Nep-
CMEKTUBHUM NS 3aCTOCyBaHHs y xBopux Ha XO3[1[21,22].
Tak, y ocnigxeHHi, B akomy B3snu yyacTb 40 nauieHTiB 3i
crabinbHum XO3JT Bikom 55-65 pokis, KOTpi OTpUMyBanm
HU3bKOIHTEHCMBHY NasepHy Tepanito sk akymyHKTYpHY
CTUMYNALI0 NPOTAroM 8 TWXKHIB, cnocTepiranu siporiaHe
3HWKEHHSI MPO3ananbHOro iHTepnevikiHy-6 y cupoBaTui Ta
3pOCTaHHs! iIMyHOPETyNATOpHOro cniBgigHoweHHs CD4*/
CD8*. Bussunu, wo snnve HIJIB BiporiaHo Kpaluywid, Hix
3aCTOCYBaHHS Mi3N4HVX BNPaB | AnxarbHOi MHACTUKM [22].
AxynyHkTypHe 3acTocyeanHs HINMB npu XO3I1 cnpuse no-
MiNLIEHHIO CPYHKLT NiBOrO LLUNYHOYKa, 36inbLUeHHI0 dpakuii
BUKMAY Ta BiporigHOMY 36inbLUEHHI0 QUCTaHLLT, sIKy XBOpI
[0NaroTh Nif Yac TecTy 6-XBUNMHHOT xoa66u [23].

[ns nipcunenHs HasBaHUX eheKTiB AOLNbHO NOEAHY-
BaTu HIJIB 3 ynsrpassykosot Tepanieto, Wo nepenbayae
CyMapHWIA BNIUB Ha NETeHEBY TKaHUHY MEXaHIYHOrO, TEMo-
BOro Ta hi3nko-XiMiyHoro graktopis. OcTaHHi 3yMOBMIOIOTb
KIiHIYHi edpekTy: GPOHXONITUYHIIA, NPOTU3anansHiA, 3He60-
NtoBanbHWUIA, CNa3MoniTUMHWIA, AeceHcKbiniaytounii, MeTa-
6onivHui, GakTepULMaHUIA, pereHepytouni [21]. Takox nig,
BMNMMBOM YNbTPa3ByKy CNOCTEpIraloTb MO3UTVUBHUIA BNAVB
Ha PO3PiMKEHHS Ta BUBEAEHHSI MOKPOTVHHSI, 3MEHLLYHOTHCA
nposiBY 3ananeHHs, ¢ibposy Ta GpoHxoobeTpykuii [21].

lNoeaHaHe 3acTocyBaHHs ynbTpa3eyky Ta HINB cnpuse
CYTTEBOMY MOCWIIEHHIO KNiHiYHOrO edekTy. Cnovatky
npu3HaYatoTb CeaHc YMbTPasByKOBOI Tepanii, Lo nonin-
Luye MicLeBy MIKpOLMPKYNALiO Ta NOTEHLOE HACTYMHUIA
nasepHuin BNnuB. 3aBAsiku LbOMY BiaOyBaeTbCS iCTOTHE
NONinLeHHs YHKLUiT 30BHILLIHBOMO AUXaHHS!, 3HWKEHHS
AKTUBHOCTI CUCTEMHOTO 3ananeHHsl, a OTXKe CrocTepiralTb
BUPAXEHILLY HOpMani3aLito CUCTEMHOrO apTepiarnbHoro
Tucky (AT) Ha Tni 6asucHoi Tepanii XO3J1 i aptepianbHoi
rinepTeHaii (Al), a Takox 3HKeHHs noTpebn B BpoHxoni-
TVKax KopoTkoi aii [21].

Po3pobneHi meTogukn noegHaHoro 3acTocyBaHHS
NPUPOLHUX i NpedOpPMOBaHMX MiKyBarbHUX akTopis,
LLO BNAMBAOTb Ha Ba3OMOTOPHI (OyHKLIi eHgoTenito. Tak,
3aCTOCYBaHHS rpA3bOBYX annikawiil B NoegHaHHI 3 nase-
potepanieto (HIJIB) 3ymoBntoe HebaxaHuii Anst XBopyx Ha
XO3J1 Ba30KOHCTPUKTOPHWIA eDEKT i3 PEMOLENOBaHHAM
CY[QVH, a Npy NOeAHaHOMY 3acToCyBaHHi GanbHeorikyBaHHS
(xnopuaHo-HaTpieBi BaHHM) Ta NasepoTepanii crnocrepira-
10Tb Ba30AMNATALINHWMIA eOeKT i3 NOKPALLEHHSM NPOLECIB
Mikpoumpkynauii [24].

LlikaBm € 3aCTOCyBaHHSI MarHiTonasepoynsTpassy-
koBoi Tepanii Ta KBY-nyHKTYypu Ha OinsHKY neviHku i
MigLWNyHKOBOI 3ano3u Ans nomninweHHs ninigHoro n
BYINEBOAHOMO 0OMiHIB, @ TaKoX KopekLii meTaboniyHoro
CUHOPOMY, SIKMIA MOXe mornubnioBati eHpoTenianbHy
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AMCHYHKLO Ta € YaCcTUM KOMOPBILHNM CTaHOM y XBOPHX
Ha XO3/1[25].

[ns HemenukameHTo3HOT Kopekuii E[] 3acTocoByOTb
TaKoX iHTepBarbHy rinoKcuTepanito — iHTepBanbHi Hop-
mobapuyHi rinokcuyHi TpeHyBanHs (IHIT). Lie Hemeawka-
MEHTO3HWI METOA NiKyBaHHS, L0 Nepeabadyae nepioanyHe
BOVXaHHS MiMOKCUYHOT CyMiLLi npy HOpMOBapUYHOMY THCKY
[26,27]. 3actocyBaHHs IHIT FpyHTYeTbCS Ha PO3BUTKY B Op-
raHi3ami XBOpOro KOMMEKCy afanT1BHX PEeaKLii Ha riMOKCito
[27]. Tak, y BianoBiab Ha FiNOKCUYHUIA CTUMYT BKITHOYAKOTHCA
MexaHi3amMu agantauii Ta perynsuii CuCTeMu OUXaHHS,
ra3o06MiHy Ta kpoBoobiry. MocuntoeTbes ehEKTUBHICT
YCiX NaHOK TPAHCMOPTY KUCHIO: aKTUBYETLCS ANXaHHS, Ne-
reHeBuiA ra3000MiH, CUCTEMHMIA KPOBOOGIT, NOKPALLYETLCS
MiKpOLMpKynALis, NiOBALLYETbCA aKTUBHICTb AMXarbHUX
(pepmMeHTIB Ta aHTMOKCUAAHTHUX CUCTEM, 30iNbLUYETHCS
XUTTEBA EMHICTb NEreHb, MPUHIYyOTHCA NpoLEecH nepe-
KUCHOTO OKWUCHeHHs ninigis [13].

[HWKUA HEMeaNKaMEHTO3HMIA METOA, O NOKa3aHwWi
xBopum Ha XO3J1i3 cynyTHboto E[l, — 3aranbHa aepokpioTe-
panist (3AKT). Lie kopoTkoYaCHWI BIMB Ha LUKIPHI NOKPYBK
XOMOZJHO CyXOH MOBITPSHO-ra30B0o CyMmiLULLto. MeTa Ljel
npoLieaypY — OXONOMKEHHS! LLKIPHUX MOKPUBIB NaLieHTa 6e3
MOLWMPEHHS1 NEPEOX0onomKeHHs BrnnG Tina. CrnocTepiraloTb
KOPOTKOYACHUI peakTUBHUIA cna3m MOBEPXHEBWX CYAMH
i3 HaCTYMHOK NOCTPEAKTMBHOK) riNepeMietd Ta KOMMEH-
CaTOPHMM NiABULLEHHAM TEMNEPATYpK LUKIPHUX MOKPUBIB
npotsarom 1,5 rogunHn. PeakTusHi 3MiHW CyAUHHOTO TOHYCY
CMpUSIOTb NMOCUIEHHIO CKOPOTNMBOI 30aTHOCTI Miokapaa,
3HKEHHIO AT, HopManisauii (PyHKLOHYBaHHS BereTaTuBHOI
HEePBOBOI CHCTEMMU, MIABULLEHHIO KDOBOHAMOBHEHHS OpraHiB
i TKaHWH, NocuMneHHo Metaboniamy [26].

Y KOHTeKCTi komnnekcHoro Bnnuey Ha nepebir XO3J113
MOXTMBOIO Kopekuieto E[] nepcrnekTuBHa ranoaeposonsre-
panis (FAT), Lo nepentayae BUKOPUCTAHHS aepO30MbHIX
cepenoBuLL, kam'SiHOT COMi 3 NEBHUMU MapaMeTpamMit KOH-
LieHTpaLii Ta AMcnepcHoCTi y opMi rpynoBuUX iHransLin.
[loseneHo npotusananbHWin eCheT LMX MpoLeayp Y XBOPHX
Ha XO3I1 [28,29]. YHacnigok rinepocMOonsipHOro BMMBYy
NOMNINLLYIOTLCSA PEOIIOriyHi BNACTUBOCTI MOKPOTUHHS, Bid-
OyBaEeTbCS CTUMYISLIS BiYACTOrO eniTenito, WO BUKITNKAE
MOCUINEHHs ApeHaxHoT yHKuii BpoHxis. Manoaeposonb
3abesneyye Takox GakTepULMAHIIA BNIWB, SKWIA CNIPUYMHSIE
CaHallito GpoHXianbHOro AepeBa, Lo PasoM i3 NOMINLLEHHSIM
ApEeHaxHOI hyHKLii BPOHXIB 3HIKYE aKTUBHICTb MiCLIEBOTO
3ananbHoOro NpoLiecy Ta Crpusie 3MeHLLEHHI0 BpPoHX006-
CTpyKUii. Komnnekc Ha3BaHux hakTopiB 3yMOBIOE MOKpa-
LLIEHHSs1 BEHTUNALT Ta ra3000MiHy B NEreHsx, 3MeHLLEHHS
BUPaXEHOCTi TKAHWHHOI MMOKCIl Ta Crpusie ranbMyBaHHIO
iHTEHCMBHOCTi OKCWAATUBHOTO CTPECY, @ TaKOX KOPeKLii BCiX
MOB'AA3aHMX i3 HUM MeTaboniyHmx nopyLueHb [28-30]. Ca-
HaLlis 6pOHXianbHOro AepeBa, 3MEHLLEHHS! iHTEHCUBHOCTI
OKCMAATMBHOIO CTPECY Ta BUPAXEHOCTI TKAHWHHOI TiNOKCIi
BUKIMKaOTb 3HVKEHHS! aKTUBHOCTi CUCTEMHOTO 3anasneHHs,
o, 6e33anepeyHo, Mae 3HaueHHs ans BupaxeHocTi E[
Ta OMOCEepPeaKOBaHO CMPUSE NOMIMLEHHIO iMyHOMOTYHOT
peakTUBHOCTI, Nepeaycim daroumTo3y Ta nimgounTapHoi
naHku [28,30,31].

Possutok E[] y xBopux Ha XO3J1 ictoTHO BnnvBae
Ha (PYHKUIOHYBaHHS iMyHITETY, 0COBNMBO MOTO KNITUHHOI
NaHKK, WO MPOSIBISETLCS MOCUNEHOK NPE3eHTaLlie aH-
TureHiB T-niMcpoLmTam, 3B’a3yBaHHAM iX i3 peLienTopamu
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eHgoTenioumTie 3a gonomoroto Monekyn agresii (ICAM
—intracellular adhesion molecules), gianeaesom vepes yL-
KOZPKEHMI eHAOTENIN y BOTHULLE 3anarneHHs! Ta NiATPYMKO
XPOHI4HOTO 3anasnbHoro npouecy [32,33]. Tomy AouinbHO
BK3Ha4aTV CMiBBIQHOLIEHHS MiX BiZCOTKOM aKTMBOBaHMUX
T-nimcpouuTiB, KOTPi ekcnpecyBanu Monekynu agresii,
1106 MOKMHYTW PYCO KPOBi YEPE3 YLLKOIXKEHWUIA eHAoTenin
(CD54*), Ta 3aranbHo0 KinbKiCTHo HalbinbLL 3pinux i pyHK-
LlioHarnbHO cnpoMoxHux T-nimcpouuTie (CD3*-nimdouuTi).
Lle nae amory yTouHnTV BUpaxeHicTb E[l, koTpa nos’sisaHa
3 3ay4eHHAM IMyHHUX MEXaHi3MiB.

Mig yac BnacHoro gocnimkeHHs y xBopux Ha XO3/1 ||
Ta lll ctyneHis (n = 73) HaBiTb y asi pemicii NopiBHAHO 3
TPynor NMpaKTUYHO 300POBKX OCIB (N = 24) cnocTepiranm
BIpOTiAHe 3HVKEHHS piBHA 3aranbHux T-nimcoumTis (CD3)
(58,41+0,43 % 66,18 + 0,60 % BignosigHo; p < 0,001) Ha
TNi iCTOTHOTO 36iNbLUEHHS BiIHOCHOI KiNIbKOCTi aKTUBOBAHUX
T-nimdpoumTiB, SIKi ekCnpecyroTb Mapkep KNiTMHHOT agresii
(CD54%) (29,32 + 0,46 % npotn 18,54 + 0,72 % y Hopmi
BignosigHo; p < 0,001). Lie miaTBepmkyeTbCs BipOrigHUM
nigBuLLeHHaM iHaekcy apresii CD54*/CD3* po 0,53 +
0,02 npotn1 0,28 £ 0,01 y koHTponi (p < 0,001) Ta 3aranom
€ BeanocepesHiM CBiAYEHHSM BUPAXEHOCTI akTuUBaLi
T-nimcouuTiB, NOB’A3aHOI 3 ANCHYHKLIEID EHAOTENILO.
Micns 3actocyBanHs AT (kypc nikyBaHHA — 18-21 ceaHc)
BUSIBUIW BIpOTiAHe 3HKEHHS iHaekcy aaresii (CD54%/
CD3*) 30,53 0,02 go 0,38 + 0,01 BignosigHo (p < 0,001),
sIke MoeaHyBanocs 3 ranbMyBaHHAM aKTUBHOCTI CUCTEM-
HOrO 3ananbHOro NPoLeCy, L0 MOB’A3aHO 3i 3MEHLLEHHSAM
iIHTEHCWMBHOCTI @HTUrEHHOTO HABAHTAXEHHS HA OpraHiam
BHACMIOOK 3racaHHs 3amanbHOoro MpoLecy 3 OOHOYaCcHUM
KOperyBaHHSM AUCEYHKLIT eHgoTenito.

BusHayanu Takox piBeHb npsimMoro mapkepa E[l —
eHpoteniHy-1. Y xsopux Ha XO3J1 go Kypcy nikyBaHHS
piBeHb eHaoTeniHy-1 BiporigHO BULLMIA LIOAO KOHTPOMHO
(MpakTnyHo 3p0poBux ocib) i ctaHoswe 9,71 £ 0,59 nr/mn
npotn 6,29 + 0,54 nr/mn (p < 0,001). Micns kypcy AT
piBeHb efoTeniHy BiporigHo 3HwkyBascs o 7,39 + 0,46
nr/mn (p < 0,01), xo4a 3anuwascs AeLLO BULLMM 3a KOH-
TPOMbHi NOKA3HMKN.

OTxe, BigHOBMIOBANbHE MiKyBaHHA Ha OCHOBI FAT
YHacnifoK 3HWKEHHS aKTUBHOCTI 3amasnbHOro npoLecy, a
TaKoX Yepes onocepeskoBaHy KOPEKL0 iMyHHUX Mopy-
LUEHb CNPUSiE 3MEHLLIEHHIO NposiBiB E[l, a npy NoBTOpHIX
NepPioANYHNX Kypcax Takoro MikyBaHHS B KOMMNEKCi 3
KOPEKTHOK 6a30BOK0 MEAMKAMEHTO3HOK TEpanien MoXe
ranbMyBaTh NOB'S3aHWIA 3 €HAOTENIANbHOW AUCHYHK-
Lieto po3BUTOK KOMOPOIAHOT NaTonorii cepLeBo-CyANHHOT
CUCTEMM, @ OTXXe cnpusTu cTabinisauii natonoriyHoro
npouecy 3arasnom.

llle ognH Hanpsm y HeMeaMKaMEHTO3HIN KopekLii
E[l - BukopuvcTaHHs cpitonpenaparis. Tak, pekOMeHay0Tb
BWKOPWCTOBYBATM €KCTPaKTY riHkro Binoba, ski xapakTe-
pU3yOTbCS BCEBIYHMM NiKyBanbHUM CMEKTPOM, 30Kpema
CNpUSIOTL HOPManbHOMY (DYHKLiIOHYBaHHKO E€HAOTENIH
[34]. OcobnusicTio € noBHouiHHA kopekuis E[l sk Ha
eTani yHKLiOHanbHNUX (BOKNIHIYHMX), TaK i CTPYKTYPHUX
3MiH cyauHHOI cTiHku [34]. CnocTepiraioTb 3HKEHHS
PiBHA Npo3ananbHUX LIMTOKIHIB, MPUrHIYEHHS aKTUBHOCTI
enacrtasu nenkoumtie [35] i HopManisauito NOKasHMKiB
3ropTaHHs Kposi [36].
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BucHoBKH

1. AHani3 pxepen haxoBoi NniTepatypu NiATBEPIKYE
aKTyarnbHICTb NopyLUEHOT Npobremm Ta CBiAYNTb, LLO BKITHO-
YEeHHS 3aC06iB HEMEeVKaMEHTO3HOTO BNMBY Ha EHAOTENIN
MOXeE CYTTEBO MiABULLMTW €PEKTUBHICTb KOMMIEKCHOTO
nikyBaHHst xBopux Ha XO3J1, He 36inbLUy04M MeanKkameH-
TO3HE HABAHTAKEHHS HA OpraHi3M, a OTXXe MOXHa YHUK-
HyTW HebaxaHux nobiuHmx edekTiB. Lie 3yMOBMIOE Takox
3MEHLLEHHS EKOHOMIYHUX BUTPAT Ha NikyBaHHS naLieHTa.

2. BukopwucTanhs AT y BigHOBRIOBaNbLHOMY nikyBaHHi
xBopux Ha XO3[1 He Tinbku Crprsie ranbMyBaHHIO akTuB-
HOCTi MICLLeBOro Ta CUCTEMHOrO 3anasibHoro NpoLecy,
ane 1 cynpoBOMXYETbCS NEBHOW Kopekuieto El, wo nig-
TBEPAKYETLCS 3HWKEHHAM PIBHSA eHAoTeniHy-1, ekcnpecii
mapkepa monekynsipHoi agresii CD54* ta iHgekcy apresii
CD54*/CD3".

3. KinbkicTb gOCTiMKEHD i3 BUKOPUCTAHHAM HeMeau-
KaMEHTO3HUX MEeTOZIB Kopekuii E[] y XBOpUX i3 XpOHi4HO0
6pOoHX00BCTPYKLIEID € HEAOCTATHBOK, TOMY 3aNMLLIAKTHCS
aKTyarnbHUMMW NUTAHHS LWOAO PO3POGNEeHHs TpUBanux
nporpam BeaeHHs nauienTiB i3 XO3J1, ocobnuneo nosa
3aroCTPEHHSM, L0 BKITOYano 6 KOMMMEeKCHWA BNNWB Ha
6pOHX006CTPYKTUBHIIA CUHAPOM, eHAOTENianbHy ANCAYHK-
LLit0 Ta CUCTEMHI no3anereHeBi NPosiBU, SIK-0T METAboMYHNIA
CWHAPOM.

MepcnekTMBM noganbLMX AOCHiAKEeHb NOMAraloTh
y po3p0o0neHHi KOHKPETHIUX pekoMeHZaLlil LWoao 3acTocy-
BaHHS MEBHUX HEMEOVKAMEHTO3HVX BMIMBIB Y TPUBAMX
nporpamax BefieHHs NaLieHTiB, BPaxoBy4u 0cobnneocTi
nepebiry XO3[T (BaxKiCTb, IHTEHCUBHICTb KIiHIYHMX NPOSIBIB,
LUBWOKICTb NPOrpecyBaHHst) Ta HasBHICTb eHAOTENIanbHOI
ANCEYHKLIT, CepLieBo-CyanHHOI natororii.

diHaHCcyBaHHA

AochipkeHHst BUKOHaHe B pamkax HAP AY «HaykoBo-npakt1uHui
MeAMUHUI LEHTp «PeabinitaLlis» MiHicTepcTBa OXOPOHM 3A0POB'S
YkpaiHu»: «Aesiki 3aKOHOMIPHOCTI PO3BUTKY KOMOPBIAHMX CTaHiB

Y XBOPHX Ha XPOHIYHE 0BCTPYKTUBHE 3aXBOPIOBAHHSA AeTeHb Ta
MOXAMBOCTI iX HEMeAMKAMEHTO3HOI KopeKLii», Ne aepxpeecTpalii
0120U101711.

KoHAIKT iHTepeciB: BiACYTHIM.
Conflict of interest: authors have no conflict of interest to declare.

Haaifiwaa ao peaaxuii / Received: 03.01.2021
Nicas poonpautosaHHs / Revised: 15.02.2021
MpuiinaTo A0 ApyKy / Accepted: 22.02.2021

BipomocrTi npo aBTopiB:

BaHTtox H. B., KaHA. MeA. HayK, HayKOBHIA CMIBPOBITHHK,
QY «HayKoBO-NpaKTUUYHUI MEAUUYHMIA LEHTP «Peabinitallis»
MinicTepcTBa 0XOPOHM 3A0POB’A YKpaiHu», M. YXrOpoA.
ORCID ID: 0000-0002-1609-3657

Nemko O. |, A-p MeA. Hayk, Npodecop, FOAOBHUIM HayKOBMU
cniBpobiTHUK, AY «HayKOBO-NPAKTUUHUIA MEAUYHUI LIEHTP
«Peabinitauis» MiHicTepcTBa 0XOpPOHH 330pOB’s YKpaiHu»,
M. YXropoa.

ORCID ID: 0000-0001-7668-9498

Information about authors:

Vantiukh N. V., MD, PhD, Researcher, Gl “Scientific and Practical
Medical Centre “Rehabilitation” of the Ministry of Healthcare of
Ukraine”, Uzhhorod.

Lemko O. I., MD, PhD, DSc, Professor, Senior Researcher,
Gl “Scientific and Practical Medical Centre “Rehabilitation” of the
Ministry of Healthcare of Ukraine”, Uzhhorod.

CBepeHus 06 aBTopax:

BaHTiox H. B., KaHA. MeA. HayK, HayuHbliA COTPYAHMK, Y «HayuHo-
NPaKTUYECKWU MEAULMHCKWIA LIEHTP «PeabuanTaums»
MwuHucTepcTBa 3ApaBOOXpaHEHNS YKpauHbDy, T. Y)XTOPOA.

Nemko O. U., A-p Mea. Hayk, Npodeccop, raBHbI Hay4HbIA
COTPYAHMK, 'Y «Hay4HO-NPaKTUUECKWUIA MEAULIMHCKUIA LIEHTP
«Peabunntaums» MUHWUCTEPCTBA 3APABOOXPAHEHNS YKPaUHbI»,

I. YXropoa.

CnucoK Aitepatypu

[

[2

[3]

[4]

18]

(6]

7

18]

9]

[10]

(1]

[12]

[13]

[14]

[18]

[16]

Wouters E., Franssen F. M. Chronic Obstructive Pulmonary Disease:
Shifting the Paradigm to the Vasculature. American Journal of
Respiratory and Critical Care Medicine. 2019. Vol. 199. Issue 3. P.
258-259. https://doi.org/10.1164/rccm.201808-1542ED

Global Strategy for the Diagnosis, Management, and Prevention of
Chronic Obstructive Pulmonary Disease. 2020 REPORT. GOLD COPD,
2020. URL : https://goldcopd.org/gold-reports/

Kaponu H. A., Pe6pos A. M. Mapkepb! AncyHKLMW aHA0TENMs y Gornb-
HbIX XPOHN4ECKOI 0BCTPYKTUBHOM BONE3HBIO NETKNX W ULLEMUYECKON
6onesHblo cepaua. Tepanesmuyeckul apxue. 2019. T. 91. Ne 3. C.
22-26. https://doi.org/10.26442/00403660.2019.03.000061

NiL., Dong C. Roles of Myeloid and Lymphoid Cells in the Pathogenesis
of Chronic Obstructive Pulmonary Disease. Frontiers in Immunology.
2018. Vol. 9. P. 1431. https://doi.org/10.3389/fimmu.2018.01431
Molecular Characteristics and Treatment of Endothelial Dysfunction
in Patients with COPD: A Review Article / B. Szucs, C. Szucs, M.
Petrekanits, J. T. Varga. International Journal of Molecular Sciences.
2019. Vol. 20. Issue 18. P. 44329. https://doi.org/10.3390/ijms20184329
Jlemko O. I., BanTiox H. B. EHpoTenianbHa aucdyHkuis Ta i micue
B naToreHesi XpoHiYHOro 0BCTPYKTUBHOMO 3aXBOPIOBAHHSA NereHb
(YactuHa 1). YkpaiHcbkul mepanesmuyHull xypHan. 2017. Ne 2.
C.91-97.

Endothelial function in patients with chronic obstructive pulmonary
disease: a systematic review of studies using flow mediated dilatation
I A. W. Vaes et al. Expert Review of Respiratory Medicine. 2017. Vol.
11. Issue 12. P. 1021-1031. https:/doi.org/10.1080/17476348.2017
.1389277

Clinical assessment of endothelial function in patients with chronic
obstructive pulmonary disease: a systematic review with meta-analysis
/ P. Ambrosino et al. Internal and Emergency Medicine. 2017. Vol. 12.
Issue 6. P. 877-885. https://doi.org/10.1007/s11739-017-1690-0
KrnHnyeckas achdekTMBHOCTb NPUMEHEHUS KOMMIIEKCHOM NPporpamMmb!
neroyHon peabunutaumn y 60MbHbIX XPOHUYECKO OBCTPYKTUBHOM
6onesHblo Nerkux B coveTaHum ¢ metabonnyeckum cuHapomom / A. B.
BynHesckuit, A. B. YepHos, A1. B. Vcaesa, E. tO. Mansbiww. [1yemoHo-
noeus. 2015. T. 25. Ne 4. C. 447-455. https://doi.org/10.18093/0869-
0189-2015-25-4-447-455

Polverino F., Celli B. R., Owen C. A. COPD as an endothelial disorder:
endothelial injury linking lesions in the lungs and other organs? (2017
Grover Conference Series). Pulmonary Circulation. 2018. Vol. 8. Issue
1. P. 204589018758528. https://doi.org/10.1177/2045894018758528
BatytuH H. T., CmuproBa A. C. Komop6ugHocts XOBJT u ceppey-
HO-COCYAMCTON NaTonorin: 0cobeHHOCTM neyeHus. [ynbMOHONo2US.
2016. T. 26. Ne 3. C. 364-371. https://doi.org/10.18093/0869-0189-
2016-26-3-364-371

Acute tetrahydrobiopterin improves endothelial function in patients with
COPD / P. Rodriguez-Miguelez et al. Chest. 2018. Vol. 154. Issue 3. P.
597-606. https://doi.org/10.1016/j.chest.2018.04.028

BeHTUnAumMS nerkux v neroyHblin ra3oobmeH y 60MbHbIX NOXNMOrO
BoapacTta ¢ XO3J1: BnusiHme runokcnyecknx TpeHnposok / 3. O. AcaHos,
W. A. OibiBa, E. . Ocbmak, J1. . Monsrywko. Ykpaicbkull mynbMoHo-
noeiyHut xypHan. 2016. Ne 3. C. 35-38. URL : http://www.ifp.kiev.ua/
doc/journals/upj/16/pdf16-3/35.pdf

Physiotherapy in Patients with Chronic Obstructive Pulmonary Disease
/ A. Dimitrova et al. Open Access Macedonian Journal of Medical
Sciences. 2017. Vol. 5. Issue 6. P. 720-723. https:/doi.org/10.3889/
0amjms.2017.176

Cbiyea M. I duanyeckas peabunutauns 6ombHbIX XPOHUYECKUMMU
pecnmpaTopHbIMi 3a6oneBaHNAMI: ONTUManbHasi opraHu3aLns npu
orpaHuyeHHbIx pecypcax. [lynsmoHonoaus. 2018. T. 28. Ne 1. C. 110-
117. https://doi.org/10.18093/0869-0189-2018-28-1-110-117
Supervised exercise training improves endothelial function in COPD
patients: a method to reduce cardiovascular risk? / C. Merlo et al.
ERJ Open Research. 2020. Vol. 6. Issue 2. P. 00304-2019. https://doi.
0rg/10.1183/23120541.00304-2019

712 ISSN 2306-4145 http://zmj.zsmu.edu.ua 3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.


https://orcid.org/0000-0002-1609-3657
https://orcid.org/0000-0001-7668-9498
https://doi.org/10.1164/rccm.201808-1542ED
https://goldcopd.org/gold-reports/
https://doi.org/10.26442/00403660.2019.03.000061
https://doi.org/10.3389/fimmu.2018.01431
https://doi.org/10.3390/ijms20184329
https://doi.org/10.1080/17476348.2017.1389277
https://doi.org/10.1080/17476348.2017.1389277
https://doi.org/10.1007/s11739-017-1690-0
https://doi.org/10.18093/0869-0189-2015-25-4-447-455
https://doi.org/10.18093/0869-0189-2015-25-4-447-455
https://doi.org/10.1177/2045894018758528
https://doi.org/10.18093/0869-0189-2016-26-3-364-371
https://doi.org/10.18093/0869-0189-2016-26-3-364-371
https://doi.org/10.1016/j.chest.2018.04.028
http://www.ifp.kiev.ua/doc/journals/upj/16/pdf16-3/35.pdf
http://www.ifp.kiev.ua/doc/journals/upj/16/pdf16-3/35.pdf
https://oamjms.eu/index.php/mjms/article/view/oamjms.2017.176
https://oamjms.eu/index.php/mjms/article/view/oamjms.2017.176
https://doi.org/10.18093/0869-0189-2018-28-1-110-117
https://doi.org/10.1183/23120541.00304-2019
https://doi.org/10.1183/23120541.00304-2019

[17]

(18]

[19]

(20]

(1]

(22]

(23]

[24]

29]

26]

[27]

28]

[29]

(30]

(31]

(32

[33]

[34]

[39]

[36]

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

Pulmonary rehabilitation, physical activity and aortic stiffness in COPD
/Y. S. Aldabayan et al. Respiratory Research. 2019. Vol. 20. Issue 1.
P. 166. https://doi.org/10.1186/s12931-019-1135-6

Anssu A. J1.,, Paxumosa [l. A., Cabupxarosa 3. T. PaHHss gnardocTuka
11 afieKkBaTHoe NeyeHne BOMbHbIX C NEroyYHbIM cepueM. YkpaiHchbkuli
mepanesmuyHuli xypHan. 2017. Ne 1. C. 27-32.

Chukhraiev N. et al. Singlet-oxygen therapy / eds. N. Chukhraiev,
A. Vladimirov, W. Zukow. Kyiv : Radom, 2018. 124 p. https://doi.
0rg/10.5281/zenodo.1161333

Disturbed blood flow worsens endothelial dysfunction in moderate-
severe chronic obstructive pulmonary disease / O. F. Barak et
al. Scientific Reports. 2017. Vol. 7. Issue 1. P. 16929. https:/doi.
0rg/10.1038/s41598-017-17249-6

OueHka addeKTUBHOCTM Na3epHO-yNbTPa3ByKoBOW Tepanuit B KOMM-
TEKCHOM JTe4EHMNN XPOHNYECKOI 0B6CTPYKTUBHOM GonesHn nerkux ¢
COMyTCTBYIOLLEI apTepuansHoii runeptexaunen / B. A. Hukutun, 1. B.
Bacunbesa, E. . Kapnyxuta, A. B. Monos. [lynsmoronozus. 2019.
T. 29. Ne 1. C. 43-51. https://doi.org/10.18093/0869-0189-2019-29-
1-43-51

Mehani S. Immunomodulatory effects of two different physical therapy
modalities in patients with chronic obstructive pulmonary disease.
Journal of Physical Therapy Science. 2017. Vol. 29. Issue 9. P. 1527-
1533. https://doi.org/10.1589/jpts.29.1527

Low-level laser therapy in chronic obstructive lung disease / M. A.
Sayed, R. M. El-Sherif, A. R. Mohamed, A. A. El-Sherif. Egyptian
Journal of Bronchology. 2018. Vol. 12. Issue 3. P. 317-322. https://doi.
0rg/10.4103/ejb.ejp_110_17

®epopos C. M. CyyacHi nornsian Ha MarHitonasepHy i poTomarHitHy
Tepanito Ta ix 3acToCyBaHHsl B HEBPOMOMiYHil NpakTuLi. @omobionoeais
ma ¢pomomeduyuHa. 2016. T. 12. Ne 1-2. C. 38-50.

Low-intensity physical factors in the treatment of and medical
rehabilitation of patients with type 2 diabetes and their effects on lipid
metabolism / |. Samosiuk, E. Chukhraeva, N. Samosiuk, W. Zukow.
Journal of Health Science. 2012. Vol. 2. P. 27-37. URL : https://www.
semanticscholar.org/paper/Low-intensity-physical-factors-in-the-
treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e75
6b84034c436f47#paper-header

Mo6eneHHas 1. M., Yymak FO. K. MexaHu3mbl perynsiuum GpoHxuars-
HOIi NPOXOAMMOCTM Y GOMbHBIX BPOHXMANBHOI acTMOIA. YkpaiHChKull
nynbMoHonoeivyrull xypHan. 2012. Ne 2. C. 67-71.
duanobanbHeoTepanus B npodunakTuke norofoobycnoBneHHbIX
060cTpeHmin y BOMbHBIX C XPOHUYECKON 06CTPYKTUBHON BonesHbro
nerkux / A. V1. Yanaesa v fip. Borpocs! kypopmonoauu, ghusuomepanuu
u neqebHol chusuyeckol Kynbmypsl. 2015. T. 92. Ne 6. C. 17-22. https:/
doi.org/10.17116/kurort2015617-22

Tlemko O. |. Kniniko-natoreHeTyHe 06rpyHTyBaHHS NPUHLMNIB ranoa-
epo3onbTepanii Ta imyHopeabiniTaii y BigHOBNIOBaNbHOMY MiKyBaHHi
XBOPWX Ha XPOHIYHE 0BCTPYKTUBHE 3aXBOPIOBAHHS NEreHb : aBToped.
auc. ... A-pa meq. Hayk : 14.01.27 / HaykoBo-gocnigruit iHCTUTYT
isnyHMX MeTOAIB NiKyBaHHS i MeanyHOI knimatonorii imeHi |. M.
CeyeHosa. AnTa, 2011. 48 c.

[abop M. 1., llemko O. |. CtaH aHTMOKCHAAHTHOTO 3axMCTY, NpoLecy
NepPeK1CHOrO OKUCINEHHS NiNiAiB Ta LMTOKIHOBMIA CTaTyC y XBOPUX Ha
XPOHi4YHE OBCTPYKTUBHE 3aXBOPIOBAHHS NereHb. YkpaiHcoKul MeduyHuUl
anbmanax. 2010. T. 13. Ne 3. C. 40-42.

anoaepo3onsTepanis Npu XpoOHIYHOMY 0OCTPYKTUBHOMY 3aXBOpHO-
BaHHi nerexb: ocobnueocTi nikysansHoro Bnnuey / O. |. Mewmko, [1. B.
Pewwertap, H. B. BaHTiox, I. |. KonuHeub. Acmma ma anepeis. 2018.
Ne 2. C. 34-36.

Jlemko O. |, BanTiox H. B. Bnnue ranoaeposonstepanii Ha kniTUHHMIA
IMYHITET Ta npouecy anonTosy NIMGOLIMTIB Y XBOPUX HA XPOHIYHE
0BCTpYKTMBHE 3aXBOpLOBaHHS NnereHb. MeduyHa peabinimauis, Kypop-
monoeis, chiziomepanis. 2010. Ne 3. C. 7-10.

Buukosa H. I"., Biukosa C. A. IMyHHWiA CTaTyC XBOPUX Ha XPOHIYHE 06-
CTPYKTUBHE 3aXBOPHOBAHHS NereHb, NoeAHaHe i3 XpoHiuHoo XBopo6olo
HUPOK Ta MeTaboniuHUMK posnapamu. YkpaiHcekull XypHan Heghponoaii
ma Oianizy. 2015. Ne 1. C. 8-13.

Jlemko O. |, BanTtox H. B. EHgoTenianbHa ancayHkuis Ta i micue B
naToreHesi XpoHIYHOrO 0BCTPYKTUBHOTO 3aXBOPHOBAHHS NereHb. Ya-
ctuHa ll. Ykpaicbkuli mepanesmuyHuli xypHasn. 2017. Ne 3. C. 71-77.
Mansipcbka H. B., KaniHivenko M. A. EHpoTenianbHa AMCHYHKLIA Sk
YHiBEpcarnbHuii NPeANKTOp PO3BUTKY CepLEBO-CYANHHOI natonorii Ta
MOXIMBOCTI ii KOpeKLUii B npakTuLi civeinHoro nikaps. Jliku YkpaiHu.
2017.Ne 1. C. 38-41.

Evaluation of the anti-inflammatory properties of the active constituents
in Ginkgo biloba for the treatment of pulmonary disease / Z. Tao et al.
Food & Function. 2019. Vol. 10. Issue 4. P. 2209-2220. https:/doi.
0rg/10.1039/c8f002506a

Ginkgo leaf extract and dipyridamole injection for chronic cor pulmonale:
a PRISMA-compliant meta-analysis of randomized controlled trials / J.
Qiu et al. Bioscience Reports. 2020. Vol. 40. Issue 3. P. BSR20200099.

https://doi.org/10.1042/BSR20200099

References

[

2

[3]

4

18]

6]

Yy

18]

19

[10]

(1]

[12]

[13]

[14]

[19]

[16]

17

Wouters, E., & Franssen, F. M. (2019). Chronic Obstructive Pulmonary
Disease: Shifting the Paradigm to the Vasculature. American Journal
of Respiratory and Critical Care Medicine, 199(3), 258-259. https://doi.
org/10.1164/rccm.201808-1542ED

Global Initiative for Chronic Obstructive Lung Disease. (2020). Global
Strategy for the Diagnosis, Management, and Prevention of Chronic
Obstructive Pulmonary Disease. 2020 REPORT. GOLD COPD. https:/
goldcopd.org/gold-reports/

Karoli, N. A., & Rebrov, A. P. (2019). Markery disfunktsii endoteliya u
bol'nykh khronicheskoi obstruktivnoi bolezn’yu legkikh i ishemicheskoi
bolezn'yu serdtsa [Endothelial dysfunction in patients with chronic
obstructive pulmonary disease in combination with coronary heart
disease]. Terapevticheskii arkhiv, 91(3), 22-26. https:/doi.org/10.264
42/00403660.2019.03.000061 [in Russian].

Ni, L., & Dong, C. (2018). Roles of Myeloid and Lymphoid Cells in the
Pathogenesis of Chronic Obstructive Pulmonary Disease. Frontiers in
Immunology, 9, Article 1431. https:/doi.org/10.3389/fimmu.2018.01431
Szucs, B., Szucs, C., Petrekanits, M., & Varga, J. T. (2019). Molecular
Characteristics and Treatment of Endothelial Dysfunction in Patients
with COPD: A Review Atrticle. International Journal of Molecular
Sciences, 20(18), Article 4329. https://doi.org/10.3390/jms20184329
Lemko, O. 1., & Vantyukh, N. V. (2017). Endotelialna dysfunktsiia ta yii
mistse v patohenezi khronichnoho obstruktyvnoho zakhvoriuvannia
lehen (Chastyna I). [Endothelial dysfunction and its role in the pathogen-
esis of chronic obstructive pulmonary disease (Chapter I)]. Ukrainskyi
terapevtychnyi zhurnal, (2), 91-97. [in Ukrainian].

Vaes, A. W., Spruit, M. A., Theunis, J., Goswami, N., Vanfleteren, L. E.,
Franssen, F., Wouters, E., & De Boever, P. (2017). Endothelial function
in patients with chronic obstructive pulmonary disease: a systematic
review of studies using flow mediated dilatation. Expert Review of
Respiratory Medicine, 11(12), 1021-1031. https://doi.org/10.1080/17
476348.2017.1389277

Ambrosino, P., Lupoli, R., lervolino, S., De Felice, A., Pappone, N.,
Storino, A., & Di Minno, M. (2017). Clinical assessment of endothelial
function in patients with chronic obstructive pulmonary disease: a sys-
tematic review with meta-analysis. Internal and Emergency Medicine,
12(6), 877-885. https://doi.org/10.1007/s11739-017-1690-0
Budnevskiy, A. V., Chernov, A. V., Isaeva, Ya. V., & Malysh, E. Yu.
(2015). Klinicheskaya effektivnost’ primeneniya kompleksnoi pro-
grammy legochnoi reabilitatsii u bol'nykh khronicheskoi obstruktivnoi
bolezn’yu legkikh v sochetanii s metabolicheskim sindromom [Clinical
efficacy of pulmonary rehabilitation program in patients with chronic
obstructive pulmonary disease and metabolic syndrome]. Pu'mono-
logiya, 25(4), 447-455. https://doi.org/10.18093/0869-0189-2015-25-
4-447-455 [in Russian).

Polverino, F., Celli, B. R., & Owen, C. A. (2018). COPD as an endothelial
disorder: endothelial injury linking lesions in the lungs and other organs?
(2017 Grover Conference Series). Pulmonary Circulation, 8(1), Article
2045894018758528. https://doi.org/10.1177/2045894018758528
Vatutin, N. T., & Smirnova, A. S. (2016). Komorbidnost' KhOBL i
serdechno-sosudistoi patologii: osobennosti lecheniya [Treatment
of comorbid chronic obstructive pulmonary disease and cardio-
vascular disease]. Pul’'monologiya, 26(3), 364-371. https://doi.
0rg/10.18093/0869-0189-2016-26-3-364-371 [in Russian].
Rodriguez-Miguelez, P., Gregg, J., Seigler, N., Bass, L., Thomas, J.,
Pollock, J. S., Sullivan, J. C., Dillard, T. A., & Harris, R. A. (2018). Acute
tetrahydrobiopterin improves endothelial function in patients with COPD.
Chest, 154(3), 597-608. https://doi.org/10.1016/j.chest.2018.04.028
Asanov, E. O., Dyba, |. A., Osmak, E. D., & Polyagushko, L. G. (2016).
Ventilyatsiya legkikh i legochnyi gazoobmen u bol'nykh pozhilogo
vozrasta s KhOZL: vliyanie gipoksicheskikh trenirovok [Ventilation
and pulmonary gas exchange in olderly patients with COPD: influence
of hypoxic training]. Ukrainskyi pulmonolohichnyi zhurnal, (3), 35-38.
http://www.ifp.kiev.ua/doc/journals/upj/16/pdf16-3/35.pdf [in Russian].
Dimitrova, A., Izov, N., Maznev, |, Vasileva, D., & Nikolova, M. (2017).
Physiotherapy in Patients with Chronic Obstructive Pulmonary Disease.
Open Access Macedonian Journal of Medical Sciences, 5(6), 720-723.
https://doi.org/10.3889/0amjms.2017.176

Sycheva, M. G. (2018). Fizicheskaya reabilitatsiya bol'nykh khro-
nicheskimi respiratornymi zabolevaniyami: optimal’naya organi-
zatsiya pri ogranichennykh resursakh [Physical rehabilitation of
patients with chronic respiratory diseases: the optimal organization
under limited resources]. Pu’monologiya, 28(1), 110-117. https:/doi.
0rg/10.18093/0869-0189-2018-28-1-110-117 [in Russian].

Merlo, C., Bernardi, E., Bellotti, F., Pomidori, L., & Cogo, A. (2020).
Supervised exercise training improves endothelial function in COPD
patients: a method to reduce cardiovascular risk? ERJ Open Research,
6(2), Article 00304-2019. https://doi.org/10.1183/23120541.00304-2019
Aldabayan, Y. S., Ridsdale, H. A., Alrajeh, A. M., Aldhahir, A. M.,
Lemson, A., Algahtani, J. S., Brown, J. S., & Hurst, J. R. (2019). Pul-

ISSN 2306-4145  http://zmj.zsmu.edu.ua 713


https://doi.org/10.1186/s12931-019-1135-6
https://doi.org/10.5281/zenodo.1161333
https://doi.org/10.5281/zenodo.1161333
https://doi.org/10.1038/s41598-017-17249-6
https://doi.org/10.1038/s41598-017-17249-6
https://doi.org/10.18093/0869-0189-2019-29-1-43-51
https://doi.org/10.18093/0869-0189-2019-29-1-43-51
https://doi.org/10.1589/jpts.29.1527
https://doi.org/10.4103/ejb.ejb_110_17
https://doi.org/10.4103/ejb.ejb_110_17
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://doi.org/10.17116/kurort2015617-22
https://doi.org/10.17116/kurort2015617-22
https://doi.org/10.1039/c8fo02506a
https://doi.org/10.1039/c8fo02506a
https://doi.org/10.1042/BSR20200099
https://doi.org/10.1164/rccm.201808-1542ED
https://doi.org/10.1164/rccm.201808-1542ED
https://goldcopd.org/gold-reports/
https://goldcopd.org/gold-reports/
https://doi.org/10.26442/00403660.2019.03.000061
https://doi.org/10.26442/00403660.2019.03.000061
https://doi.org/10.3389/fimmu.2018.01431
https://doi.org/10.3390/ijms20184329
https://doi.org/10.1080/17476348.2017.1389277
https://doi.org/10.1080/17476348.2017.1389277
https://doi.org/10.1007/s11739-017-1690-0
https://doi.org/10.18093/0869-0189-2015-25-4-447-455
https://doi.org/10.18093/0869-0189-2015-25-4-447-455
https://doi.org/10.1177/2045894018758528
https://doi.org/10.18093/0869-0189-2016-26-3-364-371
https://doi.org/10.18093/0869-0189-2016-26-3-364-371
https://doi.org/10.1016/j.chest.2018.04.028
http://www.ifp.kiev.ua/doc/journals/upj/16/pdf16-3/35.pdf
https://oamjms.eu/index.php/mjms/article/view/oamjms.2017.176
https://doi.org/10.18093/0869-0189-2018-28-1-110-117
https://doi.org/10.18093/0869-0189-2018-28-1-110-117
https://doi.org/10.1183/23120541.00304-2019

714

0630pbI

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

(18]

[19]

(20]

(21

[22]

(23]

[24]

[29]

26]

[27]

28]

[29]

(30]

(31]

[32]

monary rehabilitation, physical activity and aortic stiffness in COPD.
Respiratory Research, 20(1), Article 166. https://doi.org/10.1186/
$12931-019-1135-6

Alyavi,A. L., Rahimova, D. A, & Sabirzhanova, Z. T. (2017). Rannyaya
diagnostika i adekvatnoe lechenie bol'nykh s legochnym sertsem [Early
diagnosis and adequate treatment of patients with cor pulmonale].
Ukrainskyi terapevtychnyi zhurnal, (1), 27-32. [in Russian].
Chukhraiev, N., Chukhraieva, E., Gun’ko, M., Kurik, L., Lomeiko, S.,
Marushko, Y., Samosyuk, N., Tkalina, A., Vladimirov, A., Unichenko,
A., Zavorotnaya, R., & Zukow, W. (2018). Singlet-oxygen therapy
(N. Chukhraiev, A. Vladimirov, W. Zukow, Eds.). Radom. https://doi.
0rg/10.5281/zenodo.1161333

Barak, O. F., Mladinov, S., Hoiland, R. L., Tremblay, J. C., Thom, S.
R., Yang, M., Mijacika, T., & Dujic, Z. (2017). Disturbed blood flow
worsens endothelial dysfunction in moderate-severe chronic obstructive
pulmonary disease. Scientific Reports, 7(1), Article 16929. https:/doi.
0rg/10.1038/s41598-017-17249-6

Nikitin, V. A., Vasil'eva, L. V., Karpukhina, E. P., & Popov, A. V. (2019).
Otsenka effektivnosti lazerno-ul'trazvukovoi terapii v kompleksnom
lecheniii khronicheskoi obstruktivnoi bolezni legkikh s soputstvu-
yushchei arterial'noi gipertenziei [Efficacy of laser and ultrasonic
therapy in patients with chronic obstructive pulmonary disease and
hypertension comorbidity]. Pu’monologiya, 29(1), 43-51. https://doi.
0rg/10.18093/0869-0189-2019-29-1-43-51 [in Russian].

Mehani, S. (2017). Inmunomodulatory effects of two different physical
therapy modalities in patients with chronic obstructive pulmonary
disease. Journal of Physical Therapy Science, 29(9), 1527-1533. https://
doi.org/10.1589/jpts.29.1527

Sayed, M. A, El-Sherif, R. M., Mohamed, A. R., & EI-Sherif, A. A. (2018).
Low-level laser therapy in chronic obstructive lung disease. Egyptian
Journal of Bronchology, 12(3), 317-322 https://doi.org/10.4103/ejb.
ejb_110_17

Fiodorov, S. M. (2016). Suchasni pohliady na mahnitolazernu i fo-
tomahnitnu terapiiu ta yikh zastosuvannia v nevrolohichnii praktytsi
[The modern concept of magnetic-laser and photomagnetic therapy
and its use in neurological practice]. Fotobiolohiia ta fotomedytsyna,
12(1-2), 38-50. [in Ukrainian].

Samosiuk, 1., Chukhraeva, E., Samosiuk, N., & Zukow, W. (2012).
Low-intensity physical factors in the treatment of and medical rehabilita-
tion of patients with type 2 diabetes and their effects on lipid metabolism.
Journal of Health Science, 2, 27-37. https://www.semanticscholar.
org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samo-
siuk-Chukhraeva/afd6cd5313ch3a4a4878c52e756b84034c436f47#-
paper-header

Pobedennaya, L. P., & Chumak, Yu. Yu. (2012). Mekhanizmy re-
gulyatsii bronkhial'noi prokhodimosti u bol'nykh bronkhial’noi astmoi
[Mechanisms of bronchial patency regulation in patients with bronchial
asthma]. Ukrainskyi pulmonolohichnyi zhurnal, (2), 67-71. [in Russian].
Uyanaeva, A. |., Airapetova, N. S., Badalov, N. G., Tupitsina, Yu. Yu.,
L'vova, N. V., Nitchenko, O. V., Uyanaeva, M. A., & Ksenofontova, I. V.
(2015). Fiziobal'neoterapiya v profilaktike pogodoobusloviennykh obost-
renii u bol'nykh s khronicheskoi obstruktivnoi bolezn’yu legkikh [The role
of physiobalneotherapy in the prevention of weather-dependent exa-
cerbations in the patients presenting with chronic obstructive pulmonary
disease]. Voprosy kurortologii, fizioterapii i lechebnoi fizicheskoi kul'tury,
92(6), 17-22. https://doi.org/10.17116/kurort2015617-22 [in Russian].
Lemko, O. I. (2011). Kliniko-patohenetychne obgruntuvannia pryntsypiv
haloaerozolterapii ta imunoreabilitatsii u vidnovliuvalnomu likuvanni
khvorykh na khronichne obstruktyvne zakhvoriuvannia lehen. (Avtoref.
dis. ... dokt. med. nauk). [Clinical-pathogenic substantiation of haloaero-
soltherapy and immunorehabilitation principles in the rehabilitation of
chronic obstructive pulmonary disease patients]. (Extended abstract
of doctoral thesis). Yalta. [in Ukranian].

Gabor, M. L., & Lemko, O. I. (2010). Stan antyoksydantnoho zakhystu,
protsesy perekysnoho okyslennia lipidiv ta tsytokinovyi status u khvo-
rykh na khronichne obstruktyvne zakhvoriuvannia lehen [Antioxidant
defense, lipids’ peroxidation and cytokin status at patients with chronic
obstructive pulmonary disease]. Ukrainskyi medychnyi almanakh, 13(3),
40-42. [in Ukrainian].

Lemko, O. I., Reshetar, D. V., Vantiukh, N. V., & Kopynets, I. . (2018).
Haloaerozolterapiia pry khronichnomu obstruktyvnomu zakhvoriuvanni
lehen: osoblyvosti likuvalnoho vplyvu [Haloaerosoltherapy in chronic
obstructive pulmonary disease: the features of therapeutic effect].
Astma ta alerhiia, (2), 34-36. [in Ukrainian].

Lemko, O. I., & Vantiukh, N. V. (2010). Vplyv haloaerozolterapii na
klitynnyi imunitet ta protsesy apoptozu limfotsytiv u khvorykh na khro-
nichne obstruktyvne zakhvoriuvannia lehen [The influence of haloaero-
soltherapy on cellular immunity and lymphocyte apoptosis in patients
with chronic obstructive pulmonary disease]. Medychna reabilitatsiia,
kurortolohiia, fizioterapiia, (3), 7-10. [in Ukrainian].

Bychkova, N. G., & Bychkova, S. A. (2015). Imunnyi status khvorykh na
khronichne obstruktyvne zakhvoriuvannia lehen, poiednane iz khronich-

[33]

[34]

[35]

[36]

noiu khvoroboiu nyrok ta metabolichnymy rozladamy [Immune status
of patients with chronic obstructive pulmonary disease, accompanied
with chronic kidney disease and metabolic disturbances]. Ukrainskyi
zhurnal nefrolohii ta dializu, (1), 8-13. [in Ukrainian].

Lemko, O. 1., & Vantyukh, N. V. (2017). Endotelialna dysfunksiia ta yii
mistse v patohenezi khronichnoho obstruktyvnoho zakhvoriuvannia
lehen. Chastyna Il [Endothelial dysfunction and its role in the patoge-
nesis of chronic obstructive pulmonary disease. Chapter II]. Ukrainskyi
terapevtychnyi zhurnal, (3), 71-77. [in Ukranian].

Malyarska, N. V., & Kalinichenko, M. A. (2017). Endotelialna dysfunk-
tsiia yak universalnyi predyktor rozvytku sertsevo-sudynnoi patolohii
ta mozhlyvosti yii korektsii v praktytsi simeinoho likaria [Endothelial
dysfunction as a universal predictor of cardiovascular disease and the
possibility of its correction in the family doctor’s practice]. Liky Ukrainy,
(1), 38-41. [in Ukrainian].

Tao, Z., Jin, W., Ao, M., Zhai, S., Xu, H., & Yu, L. (2019). Evaluation of
the anti-inflammatory properties of the active constituents in Ginkgo
biloba for the treatment of pulmonary diseases. Food & Function, 10(4),
2209-2220. https://doi.org/10.1039/c8f002506a

Qiu, J., Guo, Y., Xu, X., Yue, H., & Yang, Y. (2020). Ginkgo leaf extract
and dipyridamole injection for chronic cor pulmonale: a PRISMA-compli-
ant meta-analysis of randomized controlled trials. Bioscience Reports,
40(3), Article BSR20200099. https://doi.org/10.1042/BSR20200099

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.


https://doi.org/10.1186/s12931-019-1135-6
https://doi.org/10.1186/s12931-019-1135-6
https://doi.org/10.5281/zenodo.1161333
https://doi.org/10.5281/zenodo.1161333
https://doi.org/10.1038/s41598-017-17249-6
https://doi.org/10.1038/s41598-017-17249-6
https://doi.org/10.18093/0869-0189-2019-29-1-43-51
https://doi.org/10.18093/0869-0189-2019-29-1-43-51
https://doi.org/10.1589/jpts.29.1527
https://doi.org/10.1589/jpts.29.1527
https://doi.org/10.4103/ejb.ejb_110_17
https://doi.org/10.4103/ejb.ejb_110_17
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://www.semanticscholar.org/paper/Low-intensity-physical-factors-in-the-treatment-of-Samosiuk-Chukhraeva/afd6cd5313cb3a4a4878c52e756b84034c436f47#paper-header
https://doi.org/10.17116/kurort2015617-22
https://doi.org/10.1039/c8fo02506a
https://doi.org/10.1042/BSR20200099

YAK 616.97-072.7-02-036-08
DOI: 10.14739/2310-1210.2021.5.222677

NaHToTeHar KiHa3a-acoLjiMoBaHa HeUpoAereHepaLin

Review

(xBopo6a laanepBopaeHa-LUnaTua): KaiHiuHi acneKkTu, AiarHoCTHKa,

AiKyBaHHA (OrAiA AiTepaTypy Ta BAACHI AaHi)

0. T. AHTUNKIH* AR AT, Kupunosa®@1AEF O, 0. MipowHukoB@1EPE O, 0. KO3Ba(DLE,

A. 10. CinaeBal®, 0. B. beperena®P?, A. A. MupoHak>©

TAY «[HCTUTYT NeaiaTpii, akylwepcTsa i riekoaorii iMeHi akaaemika 0. M. Ayk'aHosoi HAMH Ykpainu», M. Kuis,
2\Y «IHCTUTYT AAEPHOT MEAWLIMHM Ta NPOMEHEBOI AlarHocTUkM HAMH YkpaiHu»

A - KOHUENLiA Ta AU3arH AOCAIAXEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauisn AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHa cTaTTi;

F - ocTatouHe 3aTBEPAXEHHS CTaTTi

MeTa pobotu — npoaHaniayBaTti BifOMOCTi Cy4acHoi (haxoBoi nitepaTypu LWOAO eTioNOrii, natoreHesy, nigxoaiB 40 AiarHOCTUKN
Ta nikyBaHHs piakiCHOro opghaHHOro 3aXBOPIOBaHHSA — NAHTOTEHAT KiHa3a-acoLiioBaHOI HelpoAereHepaLlii Ta onucaTyt KNiHIYHUA
BMNAZOK LibOr0 3aXBOPOBAHHSI.

lMaHTOTeHaT kiHa3a-acouiiioBaHa HempogereHepauis (PKAN) — pigkicHWiA cnagkoBuii ayTOCOMHO-PELLECUBHUIA pO3nag, Lo
BUKNMKaHWA myTauismm B reHi PANK2, poaTalloBaHOMY B XpOMOCOMHOMY fokyci 20p13-p12.3.

HaBepneHo ornsg HaykoBoi NiTepaTypy Ta BNacHW BUNaAOK BCTAHOBIEHHS AjarHo3y Ta NikyBaHHS 8-piYHOT AIBYMHKY i3 NaHTOTEHaT
KiHa3a-acoLlifiloBaHOI0 HelipoaereHepaLlieto, KoTpa Mana ypaXeHHs pyxoBux dyHKLIR, Lo Nporpecysaro.

Cepep LOMIHAHTHUX KNiHIYHUX NPOSIBIB BU3HAYaOTb EKCTPaNipamigHMIA pyxoBuiA po3nag, Lo HapocTae, abo Tak 3BaHa «AMCTOHIYHA
Oyps», sika MOXe BapitoBaTu Bifl TSHKKOrO CEHCOMOTOPHOIO PyXOBOro AediluTy B HEMOBMAT i [iTei paHHbOTO Biky 4O NErKoro
napkiHcoHiaMy B fopocnux. Ocobnueoi yearu 3acnyrosytoTb MPT-03Haku, a came cneumdiyHi 3aviHn B T2-3BaXEHOMY pexumi,
L0 BUSIBMSIE TUMOBI INSIHKA FiNEPIHTEHCMBHOTO CUrHasy B 6rigux Kynsix, WO OTOYEHi KaiiMOK MNOIHTEHCUBHOMO CUrHamny («OKO
Turpay). Came AaHi HeiposidyanisaLii 3 BUCOKO IMOBIPHICTIO 4at0Tb MiACTaBY NPUNYCTUTY MPaBUIbHWUIA iarHo3, CKOPOTMBLUM
yac i BUTpaTh Ha 4o[aTKOBi ODCTEXEHHS.

[NatoreHeTuYHe NikyBaHHS LibOro 3aXBOPIOBaHHS BiaCyTHE. OnncaHi OCHOBHI HaNpsiMu AOCTYNHOI CUMMTOMATUYHOI MEAWKAMEHTO3HOI
Tepanii. HuHi 3giicHiooTb KniHivHi BUNpobYyBaHHS Npenaparis i3 rpynu AeTOKCKKaLinHuX 3acobiB, L0 3HUXKYHOTb piBeHb 3anisa B
OpraHi3mi (xenatyBaHHs), Ta XipypriYHUX METOLIB iKyBaHHS.

BucHoBKu. HaBeaeHe kniHiuHe CnocTepexxeHHs NiaTBEPMKYE CKNaAHICTb AiarHOCTUYHOIO NOLLYKY NPy OpdhaHHMX 3aXBOPIOBAHHSX
HEpBOBOI cMCTEMU. Y AiarHOCTULi MaHTOTEHAT KiHa3a-acoLioBaHOi HempodereHepaLlii Knio4YoBe MiCLE HaneXuTb AaHUM
HelpoBiayaniaaLii Ta MONeKynspHO-TeHETUMHOTO 0OCTEXEHHS.

Pantothenate kinase-associated neurodegeneration (Hallerworden-Spatze disease):
clinical aspects, diagnosis, treatment (literature review and own data)

Yu. H. Antypkin, L. H. Kyrylova, 0. 0. Miroshnykov, 0. O. Yuzva,
L.Yu. Silaieva, O. V. Berehela, L. A. Myroniak

Aim. To analyze current data of scientific literature on the etiology, pathogenesis, approaches to the diagnosis and treat-
ment of rare orphan disease — pantothenate kinase-associated neurodegeneration and to describe the clinical case of this
disease.

Pantothenate kinase-associated neurodegeneration (PKAN) is a rare inherited autosomal recessive disorder caused by mutations
in the PANK2 gene, which is located at the chromosomal locus: 20p13-p12.3.

The article presents a literature review and a case report of the diagnosis and treatment of 8-year-old girl with pantothenate
kinase-associated neurodegeneration who suffered from progressive motor impairment.

Among the dominant clinical manifestations is a growing extrapyramidal motor disorder, the so-called “dystonic storm”, which can
range from severe sensorimotor motor deficits in infants and young children to mild parkinsonism in adults. MRI signs in the form
of specific changes in the T2-weighted mode, which detects typical areas of hyperintensive signal in globus pallidus, surrounded
by a border of hypointensive signal (“tiger’s eye”) are particular important. Neuroimaging data most likely make possible to suspect
a correct diagnosis, reducing the time and cost of additional examinations.

There is no pathogenetic treatment of this disease now. The main directions of currently available symptomatic drug therapy are
described. Clinical trials of detoxifying drugs that reduce iron levels in the body (chelation) and surgical treatments are currently
underway.

Conclusions. The presented clinical observation once again confirms the complexity of the diagnostic search for orphan diseases
of the nervous system. A key place in the diagnosis of pantothenate kinase-associated neurodegeneration belongs to the neuro-
imaging methods and molecular genetic testing data.
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MaHToTeHaT KWHa3a-acCoLUUUpPOBaHHAA HelipoAereHepaLus
(6one3Hb MannepBopaeHa-LUINaTua): KAMHUUECKHE acneKTbl, AMArHOCTUKA, AeYeHHe
(0630p AMTepaTypbl U COBCTBEHHbIE AaHHbIE)

10. I. AHTUnKuH, A. T. KupuanoBa, A. A. MupoLHKKOB, A. A. H03Ba, A. 10. CuaaeBa, O. B. beperena, A. A. MUpoHsK

Llenkb paboTbl — npoaHanuavpoBaTh [aHHbIE COBPEMEHHOI Hay4HON NUTEPATYpbI MO 3TUOMOMMK, NATOreHey, MoAXoAax K ana-
THOCTVIKE W NIEYEHMI0 PEAKOro OpdhaHHOro 3ab0mneBaHns — MaHTOTeHaT KMHa3a-accoLMNpOBaHHOI HepOAEereHepaLy 1 onucaTtb
KIMHYECKWIA Criyyait 3Toro 3abonesaHms.

MaHTOTEHAaT KMHa3a-accoummpoBaHHas HenpoaereHepauys (PKAN) — pegkoe HacneacTBEHHOE ayTOCOMHO-PELIECCUMBHOE pac-
CTPOWCTBO, Bbl3BaHHOE MyTaLmamu B reHe PANK2, koTopbIii pacrnonoxeH B XpoMocomHoM nokyce 20p13-p12.3. MpeacrasneH
0630p Hay4HOW NUTepaTypbl 1 COBCTBEHHBIN CRyYali NOCTaHOBKM AnarHo3a v neveHus 8-neTHen AeBOYKM C NaHTOTEHAT KWHa-
33-accoLMMPOBAHHO HelipoAereHepaLien, CTpaaaBLUer NporpeccupyoLLMM NopaxeHneM ABnratenbHbIX hyHKLWA.

Cpean AOMUHAHTHBIX KMMHUYECKMX MPOSIBNEHWIA 3a00reBaHNsl — HapacTatoLLee aKCTpanMpamuaHoe ABMraTenbHoe paceTpoii-
CTBO, UINK TaK HasblBaeMast «ANCTOHUYeCKas Bypsi», KOTOpasi MOXET BapbMpOBaTh OT TSKENOr0 CEHCOMOTOPHOTO BUraTenbHOro
nedumumTa y HOBOPOKOEHHBIX U AETEN PaHHErO BO3pacTa [0 NErkoro napkuHCOHM3Ma y B3pocrbix. Ocoboro BHUMaHKs 3acny-
xmBatoT MPT-npuaHaky, a UMEHHO cneunduyeckne n3MeHeHust B T2-B3BELLEHHOM PEXUME, KOTOPbIA NOKA3bIBAET TUMWNYHbIE
Y4acTK/ MMNEPUHTEHCVBHOMO CUrHamna B BnedHbIX LuapaXx, OKPYKEHHbIe KaiMOW TMMOWHTEHCMBHOTO CUTHama («rrnas Turpay).
VIMEHHO paHHble HelpoBuM3yanu3aumm ¢ 60MbLLION BEPOSTHOCTLIO MO3BONSHOT MPEANONOXKNTL NPABUIbHBIA AMArHo3, COKPaTUB
BPEeMsi 1 3aTpaThl Ha NPOBEAEHIE LOMONHNUTENBHBIX 06Cnea0BaHmiA. MaToreHeTUYecKoro NieYeHuns atoro 3abonesanus Het. Onu-
CaHbl OCHOBHbIE HanpaBneHust AOCTYMHOW CUMNTOMATUYECKO MEeLKaMEeHTO3HOM Tepanuu. CeroaHsi NPOBOASAT KMWMHUYeCKue
VCNbITaHWS NPenapaToB 13 rpynnbl LETOKCULMPYIOLLMX CPEACTB, CHUKAOLLMX YPOBEHD XKeresa B OpraHame (xenatupoBaHue),
1 XMPYPrUYeCcKUX METOLOB NEYEHUsI.

BhiBogbl. [peacraBneHHoe KnuHnYeckoe HabniogeHe NOATBEPKAAET COXHOCTb AMArHOCTUYECKOrO Noucka npy opdaHHbIX
3aborneBaHusIX HEPBHOM CUCTEMBI. B AMarHoCTMke NaHTOTEHaT KMHa3a-accoLMMPOBaHHOMN HeliposereHepaLm Kiio4eBoe MecTo

NPpUHaANEeXuT LaHHbIM Heﬂposwsyanmaaumm W MONEKYNAPHO-reHeTn4eCckoro obcnenoBaHus.

XBOpPOOM HaKOMUYEHHS BXE [ABHO 3aiHANM CBOIO Hillly Y
CTPYKTYpi CMaAKoBOI MaTonorii HepBOBOI CUCTEMY B AITEN.
3aBaskn po3BUTKY Ta 36iMbLUEHHI0 LOCTYNHOCTI MeToaiB
HenpoBisyanisauii Ta reHeTU4HoOI AiarHOCTMKKU Yac Ao
BCTAHOBIEHHS! NPaBUILHOIO AjarHody B GaraTbox Bunaj-
Kax icTOTHO CkopoTMBCA. Ane Jesiki cneuianicTi HagMipHO
MOKNafaKTbCs Ha AOAATKOBI MeToaM 06CTEXeHHs, 3aly-
Batouy, L0 HEBPOMOTYHMIA OrNAA NaLlieHTa Ta AeTanbHUi
36ip aHamHe3y 37ebinbLIoro AaKTb 3MOry NpUNyCcTUTH
npaBWnbHUI NonepeaHin AiarHos. Y BUnaaky cnagkoBo-ae-
reHepaTVBHYIX 3aXBOPIOBaHb TOYHA Ta LUBWKA AiarHoCTHKa
0Cco061BO BaXIMBa, OCKINbKY Aia€ 3MOTy NpU3Ha4NTV Tepa-
nito Ta YNOBINbLHUTY NPOrPecyBaHHst XBopoou. [ns aeskux
xBOpOoO Li€i rpynn AOCTyMHa 3amiCHa YM naToreHeTu4Ha
Tepanis, ane 3aebinbLUIOro nikapi MatoTb 3MOry 3aCTOCyBaTy
TinbkW cumnTomaTuyHy abo naniatmeHy gonomory [1].

Yumana rpyna cnagkoBo-AereHepaTuBHUX 3axBOpHo-
BaHb — HeWpoaereHepaLlil 3 HAKONUYEHHAM 3anida B MO3KY
(neurodegeneration with brain iron accumulation —NBIA).
Lle reTeporeHHa rpyna cnagkoBux po3nagis, Lo Xapak-
TEepU3ylTbCs eKcTpanipamMigHAMK posnagamu pyxis Ta
aHOMarbHM HaKONMMYEeHHsAM 3aniaa y rnbokux 6asansHux
Aapax Mo3Ky (4acTiwe y 6nigii Kyni Ta YopHin cybeTaHuii).
KniHivHi nposiBv poanagis Liei rpyni BKMKYaoTb Nporpecy-
BaHHS AVCTOHII Ta AM3apTpii, CNacTUYHICTb, MAPKIHCOHI3M,
HEeMpPONCUXIYHI po3nagu, 3HWKEHHS KOTHITUBHUX OYHKLIIN,
aTpodito 30poBMX HepBIB ab0 AereHepaLlito CiTkiBku. Yac-
TUM NPOSIBOM € TaKOX 3aranbHa atpodist MO3Ky Ta MO304Ka.
YiTkmx JaHux Npo NOLIMpeHHs Uiei pigkicHoi natonorii
Hemae. MpubnusHi undpy BapitoloTb y pisHUX mkepenax i
CTaHOBMATL MeHLUe Hix 1/1000000 [2,3].

HwHi Bigomi noHag 12 nigtunis NBIA, ane Hainowwmpe-
HILLIOO Ta HANBAXITMBILLIOKO Y NPAKTU4HOMY aCrekTi € NaHTo-
TeHaT kiHasa-acoLjiioBaHa HerporereHepallist (PKAN) [3,5].
KoxHa HosonoriyHa chopma NBIA nos’sazaHa 3 okpemoto

MyTaLjieto, Mae BnacHi 0COBMMBOCTI KIMiHIYHOI KAPTUHK, ane
eKcTpanipamigHi pyxosi po3naay 3anuLuatoTbCs NpoBigHOK
03HaKOI0 3aXBOPIOBAHb LIET rpymnut.

PaHilue us rpyna 3axsoptoBaHb Marna HasBy «XBopoba
lannepsopaeHa—LUnaTua» Ha YecTb ABOX HiMELbKUX na-
TOrOriB, fKi BNepLLe onucanu exkcTpanipamigHuii posnag,
LLIO MPOrpecye Ta NOB’A3aHNi i3 NaTONOrMYHNM HaKOMMYeH-
HIM 3ani3a y 6nigin kyni Ta YopHin cybeTanuii. Y 2003 p.
3anponoHoBaHui TepmiH NBIA, w06 Bigokpemutucs Big
nam’siTi PO 3MOYMHM, BYNHEHI HALMCTCHKMMU BYEHMMM Nif
yac [pyroi caiToBoi BiitHu [4,5]. Binomo, Lo KOoniyc Mannep-
BopaeH OpaB y4acTb Y HALUMCTChKIN Nporpami «eBTaHasii»
T-4, sika 3pinicHioBanacs B HaykoBo-4oCRigHOMY iHCTUTYTI
ncuxiatpii B MioHxeHi. [porpama ymepTBiHHS «T-4» («Ak-
uis TiprapTeHwTpacce 4») — odiliiHa Ha3Ba EBIEHIYHOT
nporpamu HiMeLbKUX HALMCTIB 3i CTepuniaallii, a Hagani n
(i3nYHOTO 3HMLLEHHS OCID i3 NCVXIYHMMIM po3naaamu, iHTe-
nekTyarnbHUM AedilmUToM i CNaaKoBUMU 3aXBOPIOBAHHSIMU.
B iHcTuTyTi B MioHxeHi FOniyc MannepeopaeH, B1kopucTo-
BYIOYM NpenapaTy ronoBHOrO MO3KY XepTB nporpamu T-4,
BWBYaB MPUYMHK aTpodii MO304Ka, PO3CISHOTO CKIEpoa3y,
xopei aHTiHrToHa. Takox MannepsopaeH ocobucto Gy
MPUCYTHI NPU 3HULLEHHI AESKNX KEPTB | CAMOCTINHO BU-
y4aB rofIOBHWIA MO30K NiCNs «EBTaHasii».

HelpogereHepauito 3 BigknafeHHsM 3anisa B MO3Ky
HOniyc MannepsopaeH i Yro Wnaty ynepwe onucanu y
1922 p. Ha BigKpuTTS HOBOrO HEWpPOAEreHepaTUBHOMO
3aXBOPIOBAHHS iX HALUTOBXHYB BMNaAOK POAWHM, B Skl
Bigpasy B MATLOX CECTEP BUABMMMCS O3HAKU AeMeHLii Ta
AnsapTpii. Micna cmepTi cectep nig Yyac posTWHIB naTo-
oMV BUSIBUIM KOPWYHEBI MsiMy B OMigii Kyni Ta YopHii
cybcTaHuii. Liumn 3aragkoByMu nnsiMamm BUSIBUNCS
BiAKnageHHs 3anisa.

Y 2001 p. BigkpuTo nepLunii reH NBIA. Liei reH Buknmn-
kae Hanowmpeniwy cdopmy NBIA — naHToTEHaT KiHa3a-
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acouiiosaHy Hempogererepadito (PKAN). Y 2006 p. onvca-
HO MyTauii reHa pocchoninasn A2 (PLA2G6), Lo Buknmka-
totb PLA2G6-acouiiioBaHy HelpogereHepalito, a6o PLAN.
o PLA2G6-acouiiioBaHMX po3nagiB HanexuTb Takox
anTsva HepoakcoHanbHa auctpodist (INAD) 14 atunosa
HelipoakcoHanbHa guctpodis (NAD). Y 2011 p. Bigkputo
reH C190rf12, myTaLii B skomy BignoBiganbHi 3a Herpoae-
reHepaLwito, NoB’sa3aHy 3 6inkom membpaH MITOXoHAPIN
(MPAN). Y 2012 p. onncaHo HerpogereHepaliito, NoB'a3aHy
3 Binkom-nponenepom (BPAN), Lo crnpnynHseTbCs MyTa-
uismmn reHa WDR45, po3TaluoBaHoro y X-xpoMocoMi [3].

Y i nybnikaLii yara cpokycoBaHa Ha OfHil i3 Halno-
LumpeHiLumx doopm NBIA — naHToTEHaT KiHasa-acoLinoBaHii
HeipogereHepadii (PKAN).

Merta poboTu

MpoaHanisyBatv BifOMOCTI Cy4acHoi haxoBoi nitepatypu
oo eTionorii, natoreHesy, MiaxoAiB A0 AiarHoCTUKK Ta
NiKyBaHHS piaKiCHOro opthaHHOro 3aXBOPIOBaHHS — NaHTO-
TeHaT KiHa3a-acoLifioBaHoI HevipogereHepauii Ta onucatu
KNiHIYHWI BUNAZOK LIbOrO 3aXBOPHOBAHHSI.

Etionorisi Ta naToreHes. [aHToTeHar kiHasa-acoLjnosa-
Ha HelpoaereHepaLis — CaaKoBWiA ayTOCOMHO-PELIECVBHIAN
po3nag, Lo BUKNuKkaHWA MyTauismu B reHi PANK2. 'eH pos-
TaLOBaHWA y XpOMOCOMHOMY nokyci 20p13-p12.3. MyTauji
MOXYTb BUSIBNATUACS B YCIX 7 €k30Hax reHa. HuHi onucanm
make 130 BUAIB MyTaLliit, NepeBaxatoTb MICCEHC- Ta HOH-
CeHc-MyTalii. BusiBunm Takox MarneHbki Ta Benmki aenewi,
Jynnikawii, MyTaLji canTie cnnaicuHry. 3assuyaii BoHW ycna-
KOBYHOTBCS ayTOCOMHO-PELIECUBHUM LLMISIXOM, are Y (haxosii
niTepaTypi HaBeAEHi TaKOX BUMaaKM HabyTux myTauin [4,6].

MyTauii reHa PANK2 npusBogsaTts 0o gediunty dep-
MEHTY MaHTOTEHaT-KiHa3w, LLO BUKIMKAE NOPYLLIEHHS ¢hoc-
thopunioBaHHs BiTamiHy B5 (naHToTeHaty), HeobxigHoro
Ans BUpobHMLITBA KochepMeHTy Ay kniTuHax. MpoaykT choc-
¢hopunioBaHHs NaHTOTEHaTy 3'€AHYETHCA 3 LMCTEIHOM. K
Hacnifok AediLnTy NaHTOTeHaT-KiHa3u BinOyBaeTLCS HakKo-
MNYEHHS LWCTEIHY Ta LICTETH-yMICHUX CnonyK y 6asansHux
raHrmisix. Lle cnpuumnHsie xenatysaHHs 3anisa y 6rigvx Kynsx
Ta iHWKX 6asanbHUX raHrmisix, y 30opoBKX 0cib ioro BMiCT
Y LUMX CTPYKTypax y HOpMi nigsuiieHnii. BinbysaeTtbcs
LUBMAKE CAMOOKWUCHEHHS LIMCTEIHY 3a HasiBHOCTI 3anisa 3
HaCTYMHUM NPOJYKYBaHHAM BirlbHUX PaAVKaniB i PO3BUTKOM
ANCAYHKLLT MITOXOHAPIN, NOTiPLLEHHAM BUPOBNEHHs eHep-
rii, nopyLUeHHsM BiocKHTe3y Ta 3amiLLeHHsM chocdoniniais
Yy KNiITUHHUX MeMBpaHax, BUSBMSAIOTb MiABULLEHUIA OKUC-
ntoBanbHWUIA CTpeC. YHacMiooK Lyx NpoLecis BigbyBaeTbCs
3MEHLLEHHS PO3MIPIB LnX SAep i reHepanisoBaHa arpodis
mapeHxiMM MO3Ky Ha Mi3Hix CTapisx 3axBoproBaHHs [4,5].

Mig yac MiKpoCKOMiYHOrO AOCMHIAXEHHS MO3KY na-
uienTiB, ki nomepnu Big PKAN, BUSBNSAIOTb BUPaXeHy
HelpoakcoHarnbHy Ta MieniHoBy AereHepauito. YOiksiTh-
HOBaHi cchepoian (Habpsikni akCOHM 3 BaKyOmni30BaHO
LMTONNA3MOM0, iHAKTUBOBAHOIO MPUKPINMEHHAM YOUKBITUHY)
HalyacTille BU3Ha4aloTb Y NannigoHirpanbHin cuctemi Ta
KOpi rorioBHOro Mo3ky. [icTonoriyHe oCNimKEHHs Nokasye
HaKOMUYEHHS 3ani30BMICHMX MIrMEHTIB, Nepeaycim Hew-
poMenaHiHy Ta LiepoigHoro ninodycumnHy B 6iniit kyni Ta
YOpHil cy6eTaHLii [7].

KniniyHa kapTuHa. [ins Bciei rpynu HeipoaereHepaLin
i3 HAKOMMYEHHsIM 3ari3a B MO3KY XapakTepHa JOMiHaHTHa
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KniHiYHa 03HaKa — ekcTpanipamigHuin pyxXoBUIA po3nag,
Lo HapocTae, abo Tak 3BaHa «AMCTOHIYHA Oypsi», ska
MOXe BapitoBaTh Bif TSHKKOTO CEHCOMOTOPHOIO PYXOBOIO
AediunTy B HEMOBRAT i AiTEl PaHHBOTO Biky 4O NErkoro
MapKiHCOHI3MY B AOPOCIUX.

Po3pisHsaloTb paHHI0 NaHTOTeHaT KiHa3a-acoLliioBaHy
HevpodereHepaLito, «KIacu4Hy», sika LIBMAKO MPOrpecye,
Ta «aTunoBy», LU0 NPOrpecye MOBIMbHILLE Ta Mae MisHii
noyartok [9].

[MoyaTtok y nepLui ABa AECATUNITTS XUTTA XapaKTePHUiA
Ans knacuyHoi hopmm PKAN. 3a3Bnyali nepLui nposisv B
LiTeln cnocTepiratoTb 4O 6 POKiB K 3MiHWU XO4M 3 YacTMK
naaiHHAMM, LLO iHOA CYNPOBOMKYHOTLCS NETKO0 3aTPUMKOH)
PO3BMTKY IO NOYATKY 3aXBOPtOBaHHS. Haaani BinbyBaeTbes
LUBMAKe NPOrpeCYBaHHS CUMMTOMIB: NapKiHCOHI3M, AUCTO-
Hisl, KOTHITUBHUI AediunT abo AemeHLis, an3apTpis, cnac-
TWUYHICTb, aTPOQis 30pOBUX HEPBIB | NiFMEHTHA PETUHONATIS.

Y pasi atnnoBoi hopMM NoYaToK 3aXBOPHOBAHHS
MI3HILLWIA, HX NPU KNacW4Hii, AOr0 MOXyTb BYACHO He
poa3nisHaBaTty B 4OPOCnKX. [porpecyBaHHs 3aXBOPIOBaHHS
nosinbHiLe. MpoBigHi cumnTomMn B AeBI0Ti — NOpYLUEHHS
MOBMEHHS (3aikaHHs, AnCoHis) abo HerponcuxiaTpuyHi
nopyLUeHHsi (06CeCUBHO-KOMMYNbCUBHWIA 260 TUKO3HUIA
posnag, Aenpecis Ta LWM3ogpeHonoaioHi ncuxosm).

[porpecyBaHHs KNiHIYHWX 03HAK NPY KNacU4HIN PopMi
MPW3BOANTb O BTPATW CaMOCTINHOTO NepecyBaHHs NpoTs-
rom 5-10 pokiB Big 4€00TY; Npu aTnnoBii hopMi — Yepes
20-40 pokiB Big noyaTky 3axsoptoBaHHs. KniniyHa kapTuHa
MaHTOTeHaT KiHa3a-acouiioBaHoi HermpoaereHepalii Mae
HK3Ky ocobnusocTeit [4,5,8]:

1. MNposiBu ekcTpanipamigHoi AMCHYHKLT, Lo BKIOYa-
t0Tb 0fHe abo Kifbka HEBPOIOTIYHWX MOPYLLEHb: AUCTOHIS,
PUrigHICTb, XOpeoaTeTo3, NapKiHCOHI3M. [JMCTOHIYHOIO
ypaxeHHs 30eBinbLIOro 3a3HatoTb HWXKHI KiHLIBKM, YacTo
YPaXeHHs1 HECUMETPUYHE, HE3BaXaluM Ha OHOYacHe
ABOBIYHE YpaXEHHS MO3KOBUX CTPYKTYP;

2. Mpu cnpobi nigHATV NawieHTa 3'ABNSETLCA BUpaXxe-
HWIA OMICTOTOHYC, LU0 € BAXIMWBOIO AiarHOCTUYHOK O3HAKOHD;

3. YpaKeHHs1 KOPTUKOCMiHANbHUX TPaKTiB, Lo npo-
ABNAETLCS CNACTUYHICTIO, rineppednekcieto, HasBHICTHO
MaTonoriYHMX PedPreKciB i KMOHYCIB KiHLBOK;

4. MNirmeHTHa peTuHonartis Ta/abo aTpodis 30poBOro
Hepsa. [irMeHTHy aereHepauto CiTKiBKM BU3HaYatoTh y 2/3
nauieHTiB i3 knacu4yHum PKAN. PetuHonaris BUHUKAE Ha
noYaTKy 3aXBOPOBaHHS!, XOHa ii YaCTo He po3ni3HatoTb A0
enektpopetuHorpamu (EPT) i TecTyBaHHs nonis 3opy. [le-
reHepaLisi CiTkiBkv Mae nepebir i3 NosiBoto Hiktanonii (HiYHoi
CMinoTH), L0 CyNPOBOMKYETHCA MPOrPECHBHOI0 BTPATO
nepuepuYHIX Nonis 30py, a iHOA 1 KIHLEBOK CRMNOTON.
B 0ci6 i3 HopmanbH1MK pesynstatamm o TanbMomnoriYHoro
obCTeXeHHs Ha Yac BCTAHOBIEHHS [iarHo3y peTuHonaris
3a3Buyalt Hagani He poasuBaeTbes. OdTanbMonoriyHi npo-
SIBM MOXYTb BKITIO4aTV MOPYLUEHHS KOHBEPreHLi, CakaamyHi
pyXv 04eit, 30KpeMa BepTUKasbHi rinepMeTpUYHi cakau Ta
kBagpaTHi ocumunawii (square wave jerks);

5. KOrHiTMBHI NOpyLWeHHs — YacTMHa CUMMTOMO-
komnnekcy PKAN, ane TeCTyBaHHIO KOTHITUBHWX (DYHKLIN
3aBaXaroTb TSHKKI PYXOBi T MOBIEHHEBI NOPYLUEHHS. ToMy
[Nt BUBHAYEHHS! KOTHITUBHOTO fediluuTy B 0cib i3 uieto
MyTaLieto HeobXigHe BUKOPUCTaHHS CreLiarnbHuX LuKan,
a TaKoX KOHCyIbTaLis Ta TECTyBaHHS Y cnewjanicta — an-
TAYOrO NCKXONOra;
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6. EninenTuyHi Hanagu He € TUNOBUM SBULLEM NpU
PKAN i Tpannsitotbes piako.

[iarHoctuka. JiarHo3 PKAN moxHa npunyctutu B
AiTeN 3 ypaxeHHsM ekcTpanipamigHoi cucTemu, Lo npo-
rpecye, B MOEAHAHHI 3 KOTHITUBHUMU MOPYLUEHHAMM Ta
poanagamu 30py.

[MigTBEPMKEHHS AiarHo3y MOXMMBE 3a JOMOMOIOH Mar-
HITHO-pe3oHacHoi ToMorpadii B T2-3BaxeHOMY pexuMi, ska
BWSIBIISE TUMOBI iNSHKM riNepiHTEHCBHOTO curHany B Gnigunx
KyII$iX, LLIO OTOYEHi KaMOtO MiMOIHTEHCUBHOTO CUrHany («OKo
Turpar). Pexum T2W nokasye rinoiHTEHCUBHICTb curHany
B AiNsHKaX BigknageHHs 3anisa — nepeayciM y 6nigin kyni,
parsreticulata 4opHoi cybcTaHLii Ta YepBoHMx siapax [10].

3pincHeHHs MP-cnekTpockonii Moxe ByTv KOpUCHUM y
KOMMIEeKCHOMY OOCTEXEHHI, BUSIBISIE 3HVKEHHS nika NAA
BHACMIgOK YTPaT/ HEMPOHIB i3 MOXIMBIM MiABULLEHHAM
nika mioiHoauTony [4].

OcrtatoyHe niaTBEPIKEHHS AiarHo3y BifbyBaeTbes
3 [I0MOMOTOK) MOJIEKYNSIPHO-TEHETUYHOIO AOCTIIKEHHS.
[ioxoom Ao MonekynspHO-TeHETUYHONO TECTYBaHHS MOXYThb
BKITtO4aTh 06CTEXEHHS opHOro reHa PANK2, BukoprcTaHHs
MYMBTUIEHHOI MaHeni Ta BinbLL KOMMIEKCHI ek3oMHe abo
reHOMHe TeCTyBaHHS. Take TECTyBaHHS MOXe BCTaHOBUTM
ZiarHos, kv paHile He po3rnsaani (Hanpuknag, MyTauis
iHLWoro reHa abo reis, LLO NPU3BOANTL A0 NOAIGHOI KITiHIY-
HOi KapTWHK). |geHTudiKkaLis naToreHHoro BapiaHTa reHa
PANK2 y roMo31roTHOMy CTaHi OCTaTO4HO MiATBEPIKYE
giarHo3 PKAN [4,5,8].

[NepcnekTYBHUM € METOA AOCHIMKEHHS LLKIPHNX ¢hibpo-
Gnacris, Lo oTpuMaHi Big nauieHTis i3 PKAN. MeToa Moxe
BWSIBMSITV OCHOBHI NATOMOTi4Hi 3MiHW, SK-OT BHYTPILLHBOKIi-
TUHHE HaKONWYEHHS 3anisa, LLO CYNPOBOMKYETLCS NOSBOIO
BENUKOI KiNbKOCTi rpaHyn ninodyCcLmHy, AnceyHKLieo
MITOXOHAPIN | BUPaXKEHUM 30iNbLUEHHSM MapPKepPIB OKUCH-
[aHTHoro cTpecy [4].

AHTEHaTanbHy [iarHOCTUKY 3AiicHI00TL Ha 10-13
TWXHI LWINsSIXOM Npo6 BOpPCUH XopioHa M Ha 15-20 TinkHi
LUNSAXOM amHioueHTe3y. Ha martepiani, Wwo ogepxanm,
BUKOHYt0Tb [IHK-TecTyBaHHS [4].

[OunchepeHUinHy AiarHOCTUKY 34IMCHIONTb 3 iHLIMMK
3aXBOPIOBAHHAMM 3 rpynu HepogereHepauin i3 Hakonu-
YEHHAM 3anisa. BigMiHHICTb Bif iHLMX 3aXBOPIOBaHb L€l
rpynv nonsirae y Aannx MPT ronoBHOro Mosky. Mpu iHLwmx
[iereHepauisix i3 HaKkomMyeHHsM 3aniza oniai kyni matoTb
PIBHOMIPHO TINOIHTEHCUBHWIA CUrHan Ha T2-3BaXeHWX
300paxeHHsIX, L0 CBIJYMTbL MPO BUCOKUIA YMICT 3aniaa. Lis
03Haka BifPi3HSETLCA Bif «OKa TUrpa» Ta He xapakTepHa
ana PKAN. HakonnyeHHs 3aniza B YepBOHOMY spi Ta
3ybyaTomy sapi cnocTepiralTb Npy HelipodepuTuHonarii
Ta auepynonnasmiHemii. ATpodis Mo3ouka xapakTepHa
3pebinbworo ans HempogereHepadii PLAN. [1Bo6iuHa
kanbumdikauis 6nigux kynb, BuseneHa Ha KT, Bnactvea
PKAN i BPAN [1-3].

EninenTuyHi Hanaawm, Lo piako BusHadatoTb npu PKAN,
TpannsoTLCA NpY iHWMX opMax HenpoaereHepaLin is
HaKOMWYeHHsAM 3aniaa.

[OudpepeHuinHy fiarHoCTuKy 34INCHIONTL | 3 iHWIMMK
HENpoJereHepaTyBHIMM 3aXBOPHOBAHHAMM, LIO CYNpo-
BOKYIOTbCS YpaXeHHsM nipamigHo-ekcTpanipamigaHoro
KOMMIIEKCY.

XBopoba BinbcoHa NposiBNSETbCA TPEMOPOM, PHria-
HiCTI0 Ta ncepoGynbOapHUMU cuMnToMamu. 3axBopto-

BaHHA Mae ayTOCOMHO-PELIECUBHUIA TUN HacCMigyBaHHS.
Ornsg wWinso0BOK Namnow Aae 3Mory BUSBUTM KinbLis
Kansepa—®neiiwepa B porisui. MPT nokasye xapakTepHi
3MiHM — FiNepiHTEHCKBHI BOrHMLLA ypaxeHb y 6asanbHux
raHrnisix, Tanamycax i cepefHbOMY MO3Ky Ha T2-3BaXKEHUX
300paxeHHsX. HopmarnbHWI FiNOIHTEHCUBHUI CUrHan Bif,
YepBOHUX SAEP i YOPHOI CyBCTaHLLii OTOUEHNI aHOMATbHM
rinepiHTEHCUBHAM CUTHANOM Bif NOKPULLKYM CEPEHbOrO
MO3KY, LLIO (POPMYE TUMOBWIA CUMMTOM «OBANYYS FiFraHTCHKOT
naHan». Pesynsrat LOCRimKeHHs Lepynonnasminy Ta Migi
CYpOBAaTKV KPOBi AatoTb MiACTaBW MiATBEPAMTM AiarHo3.
HeBponoriyHi posnaan npu xBopobi BinbcoHa Ha paHHix
eTanax MoxHa nikyBaTi 3aBAsKU XenaTyBaHHIO Migj, ToMy
BaXITMBa paHHs diarHocTyka.

tOBeHinbHY chopmy XBOPO6U MAHTIHI'TOHA TaKoX MOXHa
cnnytatn 3 PKAN. MaujieHTn 3 uieto dhopmoto Hempogere-
HepaLlii MatoTb 30eBinbLIOoro akiHETUKO-PUTigHNA CUHOPOM
(BapiaHT Bectdpans). [Ins 3axBOpiOBaHHS XapaKTepHUM
AYTOCOMHO-A0MIHAHTHUI TN YCMaAKyBaHHS Ta HAsBHICTb
aTpodii xBocTatoro sigpa Ha MPT.

tOBEHINbHMI HENPOHambHWIA LiepoiaHuiA ninodycLm-
HO3 — CMaJKoBEe 3aXBOPIOBAHHS, LU0 XapaKTepu3yeTbCs
HaKOMWUYEHHSIM Liepoigy 1 NinogycLmHy B HEMPOHANbHUX
Ta iHWWMX TKaHWHax. CUMNTOMM NOYMHAKOTLCS B PaHHLOMY
BiLi 3 yTPATOHO 30pY, NITMEHTHOMO PETUHITY, AEMEHLLT, puria-
HOCTi Ta ANCTOHii. Ha BigMiHy Bif iHghaHTVUNBHOI Ta Ni3HBOT
iH(haHTUNBHOT (hOPMK 3aXBOPIOBAHHS, reHepani3oBaHi
TOHIKO-KMOHIYHI T8 MIOKMOHIYHI Hanaaw TpannaTsLCa pid-
k0. [liarHo3 Moxxe ByT1 BCTAHOBMNEHUIA HA OCHOBI KMiHIYHOT
KapTWHK, enekTpodisionoriyHux 3miH i pesyniraris Gioncii
LKipW. Ha enekTpopeTMHorpami BU3HaYaKoTb 3MEHLLIEHHS
amnniTyau, a 30poBi Ta COMaTOCEHCOPHI BUKIUKAHI MOTEH-
Lianu nocuntorTbest. TUMOBI TiNbLS-BKMIOYEHHS («BigbUTKM
nanbuiB») Nerko ineHTUikyoTb B EKPUHHUX MOTOBKX
3ano3ax i nimgoumtax neprdepryHoi KpoBi.

XBopoba Mavago-[xo3ea Mae ayTOCOMHO-AOMi-
HaHTHUIA TWN ycnagkyBaHHs Ta aebtotye nicnsa 20 pokis.
Y KNiHIYHIN KapTWHI NepeBaxae aTakcis Ta iHwWi Nposisu
cniHoLepBenspHoi AMCyHKUIT. Y Aesikux nauieHTiB MOXyTb
6yTn NposiBK eKCTpanipaMigHUX NOPYLLEHb, arne BUpaXeHa
aTakcis — OCHOBHUIA ANEPEHLIAHUIA CUMMTOM, LLIO Biapis-
Hsie xBopoby Mayazno—[xo3eda Big PKAN.

HelpoakaHTOLMTO3 XapaKTepu3yeTbCs NOYaTKOM Ha
3—4 pecatnpiudi KUTTS, BUPaXKEHOK AWCKIHESIED POTOBOT
MOPOXHUHW, XOPEEto, ANCTOHIEID Ta KOTHITUBHUMU NOpY-
LUEHHAMU. [HLLi 0cOBMMBOCTI BKITOYAKOTH CAMOYLLKOIKEHHS
(MUMOBINbHI NPUKYLLYBaHHS f3uka, Ty6), nepudepuyHy
HEeBpOMaTito Ta eninenTuyHi Hanagu. BusBneHHs akaHTo-
LMTIB (EPUTPOLIUTIB i3 HEPIBHVM LLMMOM Ha NOBEPXHI KITITVH)
y Ma3ky nepudepuyHoi KpoBi gonomarae nigTBepauTit
JiarHos.

NikysaHHs. CneundivHoro nikysaHHs PKAN-3axsopto-
BaHHS HeMag, TOMy BCi MEAMYHI BTPYYaHHS, LLIO 3AiCHIONTH
naLlieHTam, MatoTb CUMITOMATUYHUIA XapaKTep i CNpsiMOBaHi
Ha 3anobiraHHs NPOrpecyBaHHIo ypaxeHb.

TpuBanuin yac Ha 6asax pisHMX nikyBanbHO-4OCHIA-
HWLIbKVX LiEHTPIB 30iNCHIOBaNM KNiHIYHi BUNpobyBaHHs npe-
napariB i3 rpynu AETOKCUKaLiHUX 3acobiB, L0 3HWXKYHOTb
piBeHb 3ani3a B opraHiami (xenatysaHHs). Y 2019 p. 3aki-
Ynnocs KniHivHe BUNpoByBaHHA npenapaty aedepunpoH. Y
pesynbrari 3p0byny BUCHOBOK NP0 MOMIpHE YNOBINbHEHHS!
MpOrpecyBaHHsl 3aXBOPIOBAHHS!, XO4a CTATUCTUYHWIA aHani3
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[aHuUX He 3Mir BOBECTH 10r0 sik 3HauyLue [11,12]. Ak nobiy-
HWUA edDeKT y AiTen YacTo BUSBMANM aHEMIIO.

MepmkameHTo3Ha Tepanis PKAN Mag kinbka OCHOBHMX
Hanpsmis [11-13]:

1. [Ins 3MEHLLEHHSI NPOSIBIB AWUCTOHIi, pUrigHOCTI M'A3iB
i rinepkiHe3iB Npu3HavatoTe BpomkpunTH abo neeogony i
kapbigony, npenapatu 6eH304ia3eniHOBOro psAay, iHTpaTe-
KanbHuI abo nepopanbHuii 6aknodeH y NoMipHuX [o3ax;

2. [ins NonerLLeHHs NiNepToHYCy — BHYTPILLHBOM S130B€
BBEEHHS BOTYMIHIYHOMO TOKCHHY;

3. [ns nikyBaHHs CUMMTOMIB AeMeHLji — MEMaHTUH,
pUBaKCUrMiH, POHENE3NT;

4. MpenapaTtu, WO MOXyTb Nominwysat poboTty
MITOXOHAPIN | MalTb aHTMOKCUAAHTHI BNACTMBOCTI Ans
3HKEHHS OKVCHOTO CTPecy — BiTamiHHi gobaskm (A, E,
rpynu B), koeHsum Q10, L-kapHiTuH, xoniH, PQQ;

5. MpoTucynomHy Tepanito 0buparoTb, 3Baxarum Ha
TUN i TPUBANICTb HanagiB, BOHa HecneuudivHa; HaltvacTille
MpW3HaYaloTh Banbnpoaty i 6eH3opniaseninm;

6. [Ins ycyHeHHs rinepcanisalii — mMeTckononamiHy
Opomig,.

[oci TpuBatoTh JOCTILKEHHS Ta BUNPOOYBaHHS LLIOA0
BBEAEHHS KOPEpPMEHTY A Ta BMCOKUX [03 MaHTOTEHaTy
(B5). Ane nepekoHnuBMX AaHuX, ki gasanu 6 3mory
3aCTOCOBYBATY NPEMapaty y KNiHivHiin npakTuLi, Hemae.

EbekTVBHICTb LIX METOZIB MOXeE NPSMO 3anexaru Big
PiBHSA aKTUBHOCTi MAHTOTEHAT-KiHa3W ¥ NOBHOI ii BifCYTHO-
CTi. HasBHiCTb HU3bKOI, ane 3HauyLLoi ekcnpecii PANK2, sky
MOXHa 36inbLUNTK, e 3MOry OTPUMATK iCTOTHY NMO3UTUBHY
AVHaMIKy nig Yac 3aCTocyBaHHs 3aMicHOI Tepanii. Ane us
rinotesa mae GyTu MiATBEPMKEHA NOPIBHAHHAM eeKTy
MaHTOTEHaTY B KyNbTypaXx KNiTUH | LOCRIMKEHHAM NaLieHTiB
Yy KOHTPOIbOBAHWX KMiHIYHWX BUNPOOYBaHHSIX.

Takox 6ynm cnpobu Kopekwii ANCTOHIYHUX po3nagis
XipYpriYHUM LUASXOM, @ CaMme BUKOHaHHAM nanigoTomii Ta
TanamoTOMii LUIIIXOM pyIHyBaHHS (abnsuii) 6nigux niekynb
i TanamyciB. Y 4aCTUHU NaLJeHTIB BUSBUNW MO3UTUBHY AM-
HaMiKy Ta 3MeHLLUEHHst cumnToMiB. OfHaK NPOTAroM poKy
GinbLUiCTb NaLieHTiB NoBepTanmch 40 NepeaonepauiiHoro
PiBHS AUCTOHIT [14].

MixxHapogHe TOBapuCTBO 3 BYBYEHHS XBOPOOM [NapkiH-
COHa Ta pyxoBux po3nagis y 2019 p. 3giiicHUNo MeTaaHanis,
KoTpuin 3abe3nevye aokasn 4 piBHs, Lo rnuboka cTumyns-
List BHyTPiLWHLOI Bnigoi kyni (GPi-DBS) npw acouiioBaHin
i3 NAHTOTEHATOM KiHA3HOK HelpogereHepawielo Moxe
MOKPALLMTI MOKa3HVKM PyXy NP AUCTOHii 3@ KNacu4HUM Ta
aTMNoOBUM TUMOM, NMOKAa3HWKY IHBaMIAHOCTI ANS aTUnoBOro
TMRy npotsaroM 1 poky nicns onepadii [15,16].

BOTYMiHIYHWIA TOKCUH MOXHa BUKOPUCTOBYBATU B Na-
LIiEHTIB, SIKi MaOTb NoKarnbHe 0OMEXEHHS aKTUBHUX PYXiB.
Hanpuknag, iH'ekuii B M'31 06inyys MOXyTb CyTTEBO
MoninLUUTY MOBIEHHS Ta 3AaTHICTb A0 XapyyBaHHs [17].

MporHos. TsaxkicTb Nepebiry Ta BUPaXeHICTb CUMMTO-
miB PKAN 3anexwuTb Big ii cTagii Ta popmu. Yum paHie
3aXBOPIOBAHHS! 0Yaro aKTUBHO NporpecyBarty, TuM GinbLua
VIMOBIPHICTb PO3BUTKY CUMNTOMIB, LLIO NPU3BOASATH A0 MOB-
HOi iHBanigHOCTI, Ta TUM LUBMALLIE BOHM PO3BMBAOTLCS. Lien
yac CTaHOBUTb y cepenHbomy 10—15 pokiB Npu KnacuyHin
Ta 2040 npu atunosin dopmax. Ane y axosii nitepa-
Typi onucaHi BUnagku bnuckasuqHoro nepebiry 3 NoBHO0
BTPATOKO PyXiB 3a 2—4 pPOKM.
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KAiHiYHMIT BUNapoK

HaBogumo npuknag BnacHoro JOCBiAY BCTAHOBMEHHS
JiarHo3y Ta BeAEHHS AUTUHW 3 NAHTOTEHaT KiHa3a-acoLli-
1ioBaHoto Henpopererepadieto (PKAN).

Y cepnHi 2020 p. y BigaineHHs Bnepluie Haginwna
8-piyHa gisumHka [. 3i ckapramu maTepi Ha HasiBHICTb
PYXOBWX MOpYLLEHB, L0 NPOrpecytoTb (MOCTynoBa BTpaTa
CaMOCTIIHOT XO4u, NiABULLEHHS TOHYCY B KiHLiBKaX 3 IXHBOI0
Aedopmallieto, AVCTOHIYHI BUMMHAHHA Tyny6a Ta KiHLiBOK),
perpec NCMXOMOBIEHHEBOTO PO3BUTKY, HASIBHICTb KOTHITVB-
HWX | MOBMNEHHEBWX PO3NagiB.

3 aHamHesy BigoMO: AuTMHa Hapoaunacs Big Apyroi
BariTHOCTI, WO Mana nepebir Ha Tni 3arpo3n NnepepuBaHHs
Yy 3B'3Ky 3 HU3bKUM PO3TaLlyBaHHSIM NnaueHTu, nepedy-
BaHHsIM MaTepi Ha 30epexeHHi Ha 4 i 6 mic. Monoru Binby-
NINCS LINSIXOM EKCTPEHOTO KECapeBOro Po3THHY BHACTILOK
NULLOBOTO NepeanexaHHs. 3akpuyana nicns ¢isnyHoi
ctumynsuii. MpuknageHa go rpyaen Bigpady. Maca Tina
npv HapomkeHHi — 3200 r, 3picT 52 cm. 3a wkanoto Anrap
oTpumana 7/8 6anis.

PaHHiit po3suTok Bifbysascs 3 3aTpumkoto. CamocTin-
Ha xoda 3 1 poky 6 micsLiB, CynpoBOAXyBanack Yactumm
nagiHHAMU, TPEMOPOM BEPXHIX i HWKHIX KiHLiBOK, MOCTY-
MOBO MPOrpecyBarnu NopyLLeHHst Xoau. Y 2 poku 3pobunu
ernekTpoHenpomiorpadito. B nigcymky BuUsSBUNM O3HaKu
NepBUHHO AeMi€eniHi3yBarnbHOI CEBHCOMOTOPHOI NOMIHEBPO-
narii. 3 Toro yacy anTuHa nepebyBana nifg CloCTEPEXEHHAM
HEBPOOTB i3 NPUBOAY CNaAKOBOI MOTOCEHCOPHOI HEBPO-
narii Llapko—Mapi. ¥ BiLj 6 pokiB yTpaTuna 3gaTtHiCTb A0
camocTilHoi xoau. MapanensHo BigbyBaBCs MOCTYNOBWIA
PErpec NCMXoMOBMNEHHEBOMO PO3BUTKY.

3 7 pokiB NovaB akTMBHO HApOCTaTW TOHYC 3a AWC-
TOHIYHUM TWUMOM, NporpecyBanu Aedopmalii KiHUiBOK 3
YTBOPEHHSIM YNCIIEHHNX KOHTPAKTYp. QuTuHi 3pobunu MPT
ronoBHoro mo3ky (2020 p.), wo nokasano MP-03Hakm 3Hu-
XEHHs curHany Big Onigux kynb 0box remiccep sik NposiB
meTabonivHoi eHLiedanonarii, KicTy WwiiikonogibHoi 3ano-
3u. INig yac NOBTOPHOTO 06CTEXEHHS 3@ MICLIEM NPOXWBAH-
HS BYKMouMnu xBopoby BinbcoHa (piBeHb LiepynonnasmiHy
y KPOBI BinoBiAaB HOpMi).

Mg yac rocnitanisauii y BiAAINEHHs NCUXOHEBPOMOTii
LY «INAT HAMH» y HeBpororiYHoMy CTaTyCi 3aranbHui CTaH
MOpYLUEHMI YHACiAOK HEBPOMOriYHOT CUMMTOMATMKA. KOoHTak-
Ty [OCTYMHa, pearye Ha 3BepTaHHSl, FOBOPUTL OKPEM CrOBa,
MOBMEHHS CkaHfoBaHe, An3apTpuyHe. KOTHITUBHI doyHKLT
3HKeHi. YepenHi Hepau 6e3 BioxuneHb. Mosa AUCTOHIYHA
3 eKcTeHsieto Tynyba Ta KiHLiBOK, CrocTepirany BUpaXKeHi
OVCTOHIYHI aTakn. Xofa BiACYTHS, He Ciae Ta He cuauTh ca-
MOCTIlHO, He NepeBepTaETkCs, He Bepe npegmety B pyku. g
yac ornsigy 3adpikcyBanu NOCTiAHWIA aTETO3 | TPEMOP NanbLiB,
KWCTEM, QUCTOHIYHI aTaku, a TakoX BUPEKEHI KOHTPaKTypu
NIKTBOBWX, KyMbLLIOBMX, KOMIHHUX, FOMINKOBOCTOMHYX CYITOGIB.
Busisurn gechopmaLlii kucreii i cron. Cyxounkosi pedonexcn 3
KiHLIBOK HE BUKIMKaOTLCS, CUMMTOM BabuHCbKOro ABOGIMHMIA.
Po3niaais ce4oBynyckaHHs!, MeHiHrearsH1X CUMMTOMIB HEMaE.
Y comarnyHoMy cTaTyci AUTUHI LjarHOCTOBaHWIA (hyHKLIIOHarb-
HWVA 3aKpen i XPOHIYHUIA KanocTas.

Y kninii 3aicHnm 30-xunmnnHy EET, Wwo He nokasana
03HaKM eninenTU4HOi aKTUBHOCTI, BU3HAYMNM AndysHe
YNOBIfIbHEHHS (DOHOBOTO PUTMY.

[OnTuHY ornsaHyB oTanbMOror, NatonorivHi 3MiHW Ha
OYHOMY AHi He BUsIBMNEHi. MpunycTnny 3axBoprOBaHHS 3
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rpynu HakonuyeHHs 3anisa. [ing audepeHruiansHoi Aia-
rHOCTWKM pesynsTatit MPT ronoBHOro Mo3Kky HagaHi Hem-
popagionory (gou. J1. A. MupoHsik). Ha MP-306paxeHHsix
Ha Tni 3HMKkeHHs MP-curHany Big 6nigux kynb Ha T2WI,
Flair 6inatepanbHo, CUMETPUYHO HasBHI OKPYTAi AiNsHKN
rinepiHTeHcuBHoro MP-curHany yMoBHUMM AiamMeTpamm
10 0,5 cm, Lo HaragyoTb «odi Turpax (puc. 7). Ha T1 WI
B AinsHUi 6nigux Kynb BUSBAIM HE3HAYHE MiABULLEHHS
MP-curnany. [insHku obmexeHHs andysii B ronoBHOMY
MO3Ky Ha Yac 06CTEXeHHS He BU3Hayunu. BucHOBOK: Bu-
ABMeHi 3MiHn y Bnigux kynsx 06abiy, iMOBIpHO, 3yMOBMeHi
HevipogereHepalieto (PKAN) y pamkax xsopobu lannep-
BopaeHa-LUnartua.

[ns nigTBepmKeHHS AiarHo3y AiBYVHL BYUKOHaNM Mone-
KynsipHO-reHeTu4He aocnimkeHHs metogom NGS (naHenb
«Metaboniyri 3axeoptoBaHHsi» (302 rexun) B nabopatopii
«Invitae» (M. Can-®paHuucko, CLIA). Y pesynerati 06-
CTeXeHHs BusiBreHa mMyTauis ¢.1561 G>A (p.G;y521Arg) y
rOMO3UroTHOMY CTaHi B reHi PANK2. [InTvHa KoHCyrnsToBaHa
reHeTVKoM y LieHTpi opdhaHHmx 3axBoptoBaHb «OXmMaTanT».
BucHoBok: cnaakoBe aereHepatviBHe 3axBoptoBaHHs LIHC,
xBopoba annepsopaeHa-Llnatua, ayTocoMHo-peLiecus-
HWA TUN yCnaaKyBaHHS.

Y KniHiLi NpU3Haunnu nikyBaHHS: Hakom (neeogona i
kap6igona) 250 mr %2 Tabn. BpaHLi fo 3 micsuis, 6aknodeH,
cumbiTep, oycanak, Macax.

Ha nostopHomy BiauTi (1 MicsAUb micns BANMCKM) BU-
3HayeHa No3NTMBHA AMHAMIKA: 3HUKHEHHS aTETO3y NanbLiB
KWCTi Ta HE3HayHe 3ararnbHOr0 3MEHLUEHHS AUCTOHIYHOTO
TOHYCY, WO, 3i cniB Matepi, 0COBIMBO BUpaXeHe Micns
npuiimaHHsa GaknodeHy. BpaxoBytoun cTaH naujieHTku,
3po6buny BUCHOBOK NPO HU3bKY eheKTUBHICTbL Tepanii Ha-
KOMOM 3i ckacyBaHHsM npenapary Ta nigBULLEHHSM [03K
HaknoceHy fo 20 mr Ha foby.

BucHoBKHU

1.'Y nonepenHix nybnikauisix, WO NpUcBSYEHi opdaH-
HUM 3aXBOPIOBAHHAM, HEOLHOPA30BO HAronoLLyBanu, Lo
nikap Moxe AiarHocTyBaTy Tiflbku Ti 3 HUX, MPO AKi 3HAE.
Y TunoBux BMNagkax i3 reHepanizoBaHOK AUCTOHIEH,

Puc. 1. MPT ronoBHoro Mosky AuTWUHM 3
MaHTOTEHaT KiHa3a-acoL|ioBaHOI0 Helipoae-
reHepaujieto (PKAN). MomiTHi 6inatepanbHi
[insHKW rinepiHTeHcuBHoro MP-curHany Ha
NI 3HWKeHHs MP-curHany Big 6nignx kynb
(cumnTOM «OKa TUrpay).

CMACTUYHICTIO, MOPYLUEHHAMU 30pYy, Perpecom Mcuxo-
MOBIIEHHEBOTO PO3BUTKY He Tak CKMagHO MpunycTuTu
naHTOTeHaT-kiHa3a acoL|iioBaHy AereHepaLio, SKLLO nikap
06i3HaHMI NPO Lie 3aXBOPHOBAHHS.

2. KnioyoBumu nig yac obcTtexeHHs € aani MPT
TOMOBHOTO MO3KY, WO A€ 3MOTy BUSIBUTU CUMMTOM «OKa
TMrpax» Ha T2-3BaxeHux 3pisax sk nposs binatepansHoro
ypaxeHHs bnigux kynb. OcTaTouHe NiATBEPMKEHHS AiarHo-
3y BinbyBa€ETbCA 3@ LONOMOTO0 MOMEKYNAPHO-TEHETUYHUX
METOZIB i nonsrae y BUsSBMeHH MyTauii y reHi PANK2.

3. 3aranbHi MmeToau NnikysaHHs xBopobu PKAN nepeg-
6avatoTb aHTUXOMiHepriYHi 3acobu, BOTYNIHIYHWIA TOKCHH,
nepopanbHuii Ta iHTpaTekanbHUit 6aknodeH, XipypridHi
npoueaypu (rmuboka CTUMYMALS MO3Ky).

4. € GaraTo cynepeqHOCTe! WO/ naToreHesy Ta niky-
BaHHs Liiel XBOPOOW, i B OCTaHHI oKW 34INCHWMM AOCTIMKEH-
Hs1 Woao xBopo6u PKAN Ta iHLWKX NoaibH1X 3aXBOpHOBaHb.
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CHUHAPOM Ta30BOr0 BEHO3HOr0 MOBHOKPOB'A: iCTOPUUHI aCNeKTH

Ta cy4acHWH NOrAfA Ha npobAaemy (orasa Aitepatypu)

A. O. HukoHeHKo*EF, B. C. laBpuAeHKO*A£

3anopi3bknit AepxXaBHUIA MEeAUYHUIA YHIBEPCUTET, YKpaiHa

Review

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

F - octatouHe 3aTBEpPAXEHHS CTaTTI

CuHOpOM Ta30BOro BEHO3HOO NOBHOKPOB'S B aHINIOMOBHIl (haxoBil nitepatypi 6inbLu BigMuia sk «pelvic congestion syndrome».
Lle poeoni Monoaa, ane akTyanbHa Ta camocTiliHa Ho3omoriYHa hopma. BapukosHe po3LUMPEHHs BEH Manoro Tasa — ofHa
3 hopM BapuKO3HOI XBOPOBK, KOTPY BCE YacCTille BU3HAYatOTb SIK FOMOBHY MPUYMHY XPOHIYHOTO Ta30BOrO GOm0 B XKIHOK, Mae
Pi3HOMaHITHI KniHiYHI NposiBu. XKiHka 3 XPOHIYHUM Ta3oBMM 6ornem — cknagHWi i KOHGMIKTHUIA NaLieHT, i3 SKUM KOHTaKTYoTb
nikapi pisHux cnevjanbHocTen. MpUYmH PO3BUTKY XPOHIYHOTO Ta3oBoro Gosio 6araTo, ane NpoBigHe MicLe HanexuTb Ta30BOMY
BEHO3HOMY MOBHOKPOB'10. B 0CTaHHI pokK, Yepes LLMpOKe BMNPOBAMKEHHS NPOMEHEBNX METOAIB AiarHOCTUKW, aKTyamnbHICTb Liiei
naTtonorii He BUKNMKaE CyMHIBIB.

MeTa poboTu — y3aranbHUTV Ta HAaBECTW BiAOMOCTI (hax0BOi NiTepaTypu LOAO ETIONOrii, naToreHesy, KMiHiYHUX NposBiB, dia-
THOCTWKM Ta NiKyBaHHS CUHAPOMY Ta30BOrO BEHO3HOTO NMOBHOKPOB'S1.

Marepianu Ta meTogu. 3aiCHUNM HECUCTEMATUYHIIA OTMSL HAYKOBOI NiTEpaTypy 3 BUKOPUCTaHHSIM noLykosux 6a3 PubMed,
Web of Science, Google Ta Google Scholar. B ornsg BkntodeHi NOBHOTEKCTOBI 6e3nnatHi cTarTi, onybnikosai B 1974-2021 pp.
[MoLwyk 3aificHIOBaN 3a KNOYOBUMM CIIOBaMU: CUHOPOM Ta30BOTO BEHO3HOTO MOBHOKPOB'Sl, BApUKO3HE PO3LUMPEHHSI BEH Ta3a,
XPOHIYHWIA Ta30BWiA Binb, rOHaAHI BEHW, OBapiarnbHi BeHU, CUHAPOM JlyckyHumka, cuHapom Mes—TepHepa.

BucHoBkM. CMHAPOM Ta30BOrO BEHO3HOMO MOBHOKPOB'S — MaTonoris, sKy AOCI PiAko AiarHOCTYKTb Y NALIEHTIB i3 XPOHIYHAM
Ta30BuM Gonem. PetenbHuii 36ip aHamHe3y Ta disvnkanbHUiA Ornsd, AOTPUMAHHS AiarHOCTUMHOTO anropuTMy AagyTb 3Mory
NpaBuIbHO Ta BYACHO AjarHoCTyBaTh 3axXBOproBaHHs. Bubip MeToay XipypriYHOro BTpyYaHHs € KIio4oBIM Y NiKyBaHHI NaLieHTiB
i3 CMHAPOMOM Ta30BOr0 BEHO3HOTO MOBHOKPOB'SI, ane HUHi HEMAE YiTKUX KpUTEPIiB ANst BU3HAYEHHS METOAY, TOMY Lisi npobrnema
notpebye AanbLLOTO BUBYEHHS.

Pelvic congestion syndrome: historical aspects and a modern view on the problem
(a literature review)

A. 0. Nykonenko, B. S. Havrylenko

Pelvic congestion syndrome is a relatively recent, but actual and separate nosological form. Pelvic varicocele is a form of varicose
disease, which is increasingly regarded as the main cause of chronic pelvic pain in women with various clinical manifestations. A
woman with chronic pelvic pain is a difficult patient with combative behavior, who contacts with physicians in various specialties.
There are many causes of chronic pelvic pain, but pelvic congestion syndrome has a special place. In recent years, in addition to
widespread use of diagnostic radiology, the relevance of this pathology is beyond any doubt.

The aim of the study was to summarize and present literature data on the etiology, pathogenesis, clinical manifestations, diagnosis
and treatment of pelvic congestion syndrome by analyzing the literature data.

Materials and methods. A non-systematic review was conducted using PubMed, Web of Science, Google and Google Scholar
databases. The review included free full-text articles published between 1974 and 2021 using key words: pelvic congestion syn-
drome, pelvic varices, pelvic venous disorders, pelvic varicocele, pelvic venous stasis, chronic pelvic pain, gonadal veins, ovarian
veins, vena ovarica, Nutcracker syndrome, May-Thurner syndrome.

Conclusions. Pelvic congestion syndrome is still a rarely diagnosed pathology in patients with chronic pelvic pain. Detailed medical
history, physical examination as well as maintaining diagnostic algorithm would allow the disease to be diagnosed correctly and
timely. The choice of method for surgical intervention is a key point in the treatment of patients with pelvic congestion syndrome,
but today there are no criteria for the choice of one, so the problem is far from being resolved and requires further study and
research.

CHHAPOM Ta30BOro BEHO3HOT0 NOAHOKPOBUA: UCTOPUUECKHE aCNEKTbI
M COBpEeMEHHbBIU B3rAAA Ha npobaemy (0630op AuTepatypbl)

A. A. HukoHeHKko, b. C. FTaBpuaeHKo

CWHApOM Ta3oBOro BEHO3HOTO MOMHOKPOBMS B aHIMONA3bI4HOM HayyHOW nuTepaTtype Gonee un3BecTeH kKak «pelvic congestion
syndromey. 3T0 4OCTATOYHO MOMOAAs, HO akTyanbHas 1 CamocTosTeNbHas Ho3onornyeckas dopma. BapukosHoe paclumperme
BEH Marioro Tasa — ofHa 13 (opm BapuKo3HOM 60re3HK, KOTOPYIO BCE Yallie pacCMaTpUBAIOT Kak OCHOBHYIO MPUYMHY XPOHWYe-
CKOV Ta30BOW BOMK Y KEHLLMH, UMEET pa3HooOpasHble KIMH1Yeckve NposieneHnst. XXeHLmHa ¢ XpoHYeckoi Ta3oBon Bonblo —
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TSOKENbIA M KOHMMKTHBIM NALMEHT, C KOTOPbIM KOHTAKTUPYIOT Bpauu pasHbiX crieuuansHoCTel. MpuUuH pasBuTUS XpOHUYECKoi
Ta30BOM GOSN MHOTO, HO OCHOBHOE MECTO 3aHUMAeT Ta30BOE BEHO3HOE NOHOKPOBME. B nocneaHme rofpl, B CBA3U C LLIMPOKUM
BHELPEHIEM JTy4eBbIX METOAOB ANarHOCTUKM, aKTYanbHOCTb STOM NaToforn He Bbi3bIBAET COMHEHUI.

Lenb pa601'b| —0606WKTL N NpeacTaBnTb AaHHbIE Haquon nuteparypbl 00 3TMONOrUK, NaToreHese, KIMHUYECKNX NPoABINEHNsX,
[OWarHocTuke 1 nevyeHnn cuHapomMa Ta3oBoro BEHO3HOIo NMoHOKPOBUA.

Marepuanbl n Metoabl. [poBefeH HecuctemaTnyecknii 0630p Hay4HOW NUTEPaTypbl C UCMONb30BaHNEM NOUCKOBbLIX 6a3
PubMed, Web of Science, Google n Google Scholar. B 0630p Bkto4eHb! NONHOTEKCTOBbIE GecnnaTHble CTaTbi, 0ny6nkoBaHHbIE
B 1974-2021 rr. /icnonb3oBanu Takue KntoyeBble CroBa: CMHAPOM Ta30BOr0 BEHO3HOTO NOSTHOKPOBWSI, BapUKO3HOE pacLUMpeHie
BEH Ta3a, XpoHU4Yeckast Ta3oBasi 60nb, roHafHbIE BEHbI, OBapUasbHble BeHbI, CMHAPOM LLenkyHunka, cuHapom Mes—TepHepa.

BbiBoabIl. CuHAPOM Ta30B0Oro BEHO3HOMO MOMHOKPOBMS BCE €LLE OCTAeTCA PeAKo ANarHOCTMPOBAHHOW NaTonoruei y naumneHTos ¢
XPOHUYECKOV Ta30BOM Bonbio. TLiaTenbHbIN cO0p aHamMHesa, hranKasnbHbIi 0CMOTP, COBNIOAEHME ANArHOCTUMECKOrO anropuTmMa
MO3BOMNSAT NPaBMUIbHO U CBOEBPEMEHHO AMArHOCTUPOBAaTL 3T0 3aboreBaHue. Beibop MeToga Xupyprinieckoro BMeLLaTensCcTea —
KIto4eBOil MOMEHT B NEYEHUM NaLMEHTOB C CUHAPOMOM Ta30BOr0 BEHO3HOO MOTHOKPOBUS, HO 4O CHX MOP HET YETKMX KpUTEPUEB
L0151 onpefeneHns MeToaa, NoaToMy aHanuavpyemas npobnema TpebyeT AanbHERLWero n3yyeHus..

CuHOpOM Ta30BOro BEHO3HOO MOBHOKPOB'S — 3aXBOpPIO-
BaHHS, LLIO XapaKTepuayeTbCA KranaHHOK HECPOMOXHICTHO
BHYTPILLHIX 30yXBUHHUX i roHaaHUX BeH. Maixe 10 % xiHok
MaloTb LIt0 NATOMOrito, 3-MOMiX HUX 40 60 % MatoTb NposiBu
Ta30BOr0 BEHO3HOro 3acToto [1]. BapnkosHe posiumpeHHs
BEH Maroro Tasa — ogHa 3 )opM BapWKO3HOI XBOpobu,
KOTpY BCE YacTilLe BU3Ha4atoTb K OCHOBHY MPUYKHY XPo-
HIYHOrO Ta30BOro HOIHO B XKIHOK, LU0 NPOSBASETLCS 6ONsMM
B AiNSHL Ta3a, HIK4e 3a Nynok, y Nonepeky, He Mae LKIiY-
HOCTI 4M 3B'A3KY 3 MEHCTPYarnbHUM LIMKITOM, TPUBAE NOHaz,
6 micawiB. XKiHka 3 XpOHIYHMM Ta3oBUM GOnemM — CKnagHui
i KOHCOMIKTHWIA NALIEHT, i3 KM KOHTaKTYI0Tb nikapi pPi3HunX
cneuianbHoCTen. MpuynH po3BUTKY XPOHIYHOMO TA30BOMO
6onto Garato, ane NpoBigHE MiCLe HanexwTb Ta30BOMY
BEHO3HOMY MOBHOKPOB't0. 3aXBOPIOBAHHS [iarHOCTYHOTh Y
XBOPWX YCiX BIKOBUX rpyn, Mae nporpagieHTHuiA nepeoir [2].

CuMHOpOM Ta30BOro BEHO3HOrO MOBHOKPOB'S — Nato-
IOTis1, WO BUKIMKAE B XIHOK i (Di3NYHWIA, | NCUXONOTiYHNIA
AVCKOMAOPT, NPU3BOANUTL A0 BTPATW NpaLe3naTHOCT, Nopy-
LLUEHHS PENPOAYKTMBHOI (OyHKLIiT, TPOMBO3y BEH i, Sk Hachi-
[0K, MOXn1BOi Tpom6oembonii. HecnewumdiyHicTs nposisis
i HEYiTKi [liarHOCTWYHI KpUTEPIi — NPUYMHI HEBIAMOBIAHOCTI
NiKyBaHHS, LLIO MPW3HAYatoThb Nikapi pisHyX crieLianbHoCTen:
HEeBPOIOTK, MCKXiaTpK, YPOroru, fiHEKOmNoru.

Maiixe 20 % riHEeKONOriYHMX KOHCYMbTaLii MOB'A3aHi
3 XPOHiYHUM Ta30BuM Gonem, ane Tinbkn 40 % i3 uux
MaLjeHTOK OTPUMYIOTb HanpaBneHHs Ao cnevianicta [3].

CuHIOpOM Ta30BOro BEHO3HOTO NMOBHOKPOB'SI — HEBUAW-
Ma [4N151 KNiHILWCTIB naTornoris Yepes BiACYTHICTb NaToOrHOMO-
HIYHUX CUMMTOMIB | MaHyarnbHUX KpUTEPITB 3aXBOPIOBAHHS,
ane Mae CyTTEBi HAacMiaKu.

[OudepeHuianbHUin giarHo3 34iNCHIOKTD i3 riHeKo-
MOTYHO, YPOIOTNiYHOM0, raCTPOEHTEPOMOTiYHOK Ta He-
BPOJIONYHOK naTornorieto, nepenbdavae Taki HO30MONIYHi
chopmu, SIK 3ananbHi 3aXBOPIOBAHHS OpraHiB Masoro Tasa,
€HOOMETPIO3, LMCTUT, CUHAPOM NOLAPA3HEHOTO KWLLKIBHI-
Ka, Mianrito Ta3oBOro AHa, MiodacuianbHuid Ginb Tasa. Y
55-61 % XiHOK i3 XPOHIYHMM Ta30BVM BONEM HaBiTb MiCns
3aCTOCYBaHHS PEHTTEHOMOTYHNX METOAIB iarHOCTMKN Yn
nlanapocKonii NpMYMHa 3anMWaeTbCs HE3'ICOBAHOH [4].

MeTta po6otu

Y3aranbHWTW Ta HABECTW BiZOMOCTI (paxoBoi nitepartypu
Liofo eriornorii, naToreHe3sy, KNiHiYHUX NPOSIBIB, AiarHOCTHKM
Ta NikyBaHHsi CUHAPOMY Ta30BOr0 BEHO3HOMO NOBHOKPOB'Sl.

Marepianu i MeToAU AOCAIAYKEHHA

3pificHUNM HeCcUCTEMAaTUYHIIA OTNIST HAYKOBOI NiTepaTypu 3
BUKOPUCTaHHAM noLuykosux 6a3 PubMed, Web of Science,
Google Ta Google Scholar. B ornsig BKIKOYEHi NOBHOTEK-
cToBi 6e3onnatHi ctarTi, onybnikosaHi B 1974-2021 pp.
[Mowyk 3pilicHioBanu 3a KMo4YoBUMU CROBaMM: CUHOPOM
Ta30BOr0 BEHO3HOIO NOBHOKPOB'Sl, BAPUKO3HE PO3LLIMPEHHS]
BEH Ta3a, XPOHIYHWIA Ta3oBuin Binb, roHaaHi BeHU, oBapi-
anbHi BeHu, cuHapom JlyckyHuuka, cuHapom Mes—TepHepa
(May-Thurner syndrome).

HasBHicTb cyanHHOI npuumHu Ta3osux Gonis obro-
BOPOBaNK HanpukiHui XIX cTonitTs, ane Tinbkv B nepLuin
MOMoBWHI XX CTOMITTS BCTAHOBUMM 3B'S30K MK TA30BUM
BaPWKO30M i XPOHIYHMMM TazoBuMM Bonsimu [5].

BapwkosHa xBopoba BeH Maroro Tasa BrepLue onu-
caHa H. Taylor y 1949 p., KOTpuii BCTAHOBWB 3B’SI30K MiX
MOPYLUEHHAM BEHO3HOI reMOAMHaMIKW MaTKy Ta XPOHIYHUM
TasoBuM Gonem. Y 1954 p. Guilhem i Baux onucanu 3su-
BWCTi Ta PO3LUMPEHi rOHaaHi BEHW nif Yac po3pobneHHs
MEeTOAYy PEHTreHOKOHTpacTHOI ¢neborpadii [6]. Bapu-
KO3Hy XBOpOOY OpraHiB Mamnoro Tasa BriepLue onucanu
B 1975 p. O. Craig i J. Hobbs, aki ganv ubomy 3axsopto-
BaHHIO 3aranbHOBK3HaHY Ha3By B aHTMOMOBHIN haxoBin
nitepartypi — pelvic congestion syndrome, T06T0 cuHZpOM
Ta30BOro BEHO3HOTO MOBHOKPOB'S. ABTOPY 3anponoHyBasny
TaKoX AiarHOCTUYHWIA anropuTM, 3okpemMa criedorpadiio
Ta nanapockonito [7]. HuHi ans nosHaveHHs BapuKO3HOT
XBOPOGU BEH Manoro Tasa 3akopLAOHHI AOCMIAHUKA BUKO-
PUCTOBYIOTH Taki TepMiHW, Sk pelvic congestion syndrome
(TazoBe BeHO3He MOBHOKPOB's), pelvic varicies (TazoBuii
BapuKo3), pelvic venosus disorders (TasoBa BeHO3Ha na-
Tonoris), pelvic venosus incompetence (Ta3oBa BeHO3Ha
HepocTaTHiCcTb), pelvic varicocele (TazoBe BapukoLiene),
pelvic venosus stasis (Ta3oBuii BEHO3HWI 3acTii). Y pocint-
CbKOMOBHIl CrieLliani3oBaHii nitepaTtypi NposiB1 Ta30BOro
BEHO3HOTO MOBHOKPOB'S MO3HAYal0Th TEPMIHaMW: Ta30BUIA
BapuWKo3, Bapuko3Ha xBopoba Manoro Tasa, BapuKO3HE
PO3LUMPEHHS BEH Maroro Tasa, BapuKo3He PO3LUMPEHHS
OBapianbHUX BEH, CUHAPOM NpaBOi rOHaZHOI BEHM [5].
Lito natonorito goci BBYatoTb, a npobnema BY4acHoOro
[jarHOCTYBaHHS Ta NiKyBaHHS He BUPILLEHa.

HepocTaTHiCTb Ta30BKX BEH XapaKTepW3yeTbCs aHo-
MasibHUM PO3LUMPEHHSIM BEHO3HUX CMINETiHb MiX BHYTpILL-
HiMW 30yXBUHHUMM Ta FOHAZAHVIMI BEHAMU, KOTPI APEHYHOT
Ta30Bi CNNETiHHSA 3 060X OOKIB. BHYTPILLHI 30yXBUHHI BEHN
OTPUMYIOTb KPOB Bifj MaTKOBO-SIEYHUKOBMX, MiXYpOBMX,

3anopoxckuit MegnumHCKUi xypHan. Tom 23, Ne 5(128), ceHTsibpb — okTsi6pb 2021 T.



remopoiganbHNX | KpUKOBUX CNETIHb, MICAS YOTO LUIMPOKO
aHACTOMO3YH0Tb i3 FOHaAHUMM BEHaMM (11iBa rOHaHa BeEHa
Brajae B NiBy HUPKOBY BEHY, a MPaBa — B HUKHIO MOPOXHM-
CTY BEHY HIKYe 3a MicLie BNagiHHS NPaBoi HUPKOBOI BEHW).

Bigomo, Lo 40 BUHUKHEHHS TA30BOr0 BEHO3HOTO NOB-
HOKPOB'S NPU3BOANATL Taki YNHHWKW: BEHO3HA OBCTPYKLS,
BariTHICTb | rOpMOHanbHi nopyLweHHs. BapukosHe pos-
LUIMPEHHs! BEH Ta3a MOXe PO3BMBATUCS Yepe3 YPOLKEHY
BiACYTHICTb a0 HEQOCTATHICTb BEHO3HMX KMamaHis; Le
MOKa3aHo aHaToMamM LLe B MUIOMY cTopiydi [8].

CuHOpOM Ta30BOr0 BEHO3HOTO MOBHOKPOB'S Han4ac-
Tille BMSBNSAOTb Y XIHOK PenpoayKTMBHOrO Biky (20—45
POKIiB), B SIKUX 3aXBOPIOBAHHS MOXe MPSIMO 3anexaTty Bif
BariTHOCTI, konW 06’eM OBapianbHNX BEHO3HWX CMNETIHb
36inbLyeTbes 40 60 % [9]. MoxnmBo, roHaaHi BEHU He no-
BEPTalOTbCS 40 HOPMAIbHOrO PO3MIpY NiCAS BariTHOCTI, LLO
3yYMOBJIEHO BPOMKEHO KrnanaHHOW HegocTaTHicTio [10].
[NaTonoriyHuit peTporpagHui KPOBOTIK LiMMU CyanHaMu 4o
MaTKOBO-0BapiarnbH1X BEHO3HUX CMETiHb NPU3BOAUTL A0
XPOHI4HOT BEHO3HOI rinepTeHsii Ta Bapnko3Hoi Aedopmalyii
BEH Marnoro Tasa, LLO NpOrpecye.

Y haxosii nitepatypi PO3PIi3HATL | BTOPUHHI Npnyu-
HW PO3BUTKY Ta30BOTO BEHO3HOTO MOBHOKPOB'S: CUHAPOM
JlyckyHunka (aopTo-me3eHTepianbHa KOMMpecis MiBoi
HWUPKOBOI BeHM), cuHapom Mesi-TepHepa (komnpecis nieoi
3aranbHoi 3AYXBUHHOI BEHW NPaBOLO 3ararnbHOK 30yXBUH-
HOK apTepieto), ekcTaBasarnbHa KOMMPECis NyXMMHHOTO
reHesy [obposiKiCHOro Ym 3nosikicHoro xapaktepy [11,12].

HWHI Hemage YiTkoro NosicCHeHHs natodisionorii 6onto,
LLI0 NOB’SA3aHWIA i3 Ta30BMM BEHO3HIM MOBHOKPOB'sM. Oc-
TaHHs1 3 Teopii nependavae: BEHO3HE HabyXaHHs SEYHNKIB
NPU3BOAUTL A0 PO3TATHEHHS iHTUMM, AedhopMaLlii eHpo-
Tenito Ta M'A30BMX KNITUH CYOUHHOI CTIHKY, LLIO BUKNUKAE
aKTMBALLit0 TaKWNX Ba30AKTUBHUX PEYOBUH, SIK HEPOMETUAN
Ta HeypokiHu (A, B), LLO BUKIKAKOTb PO3BUTOK 3ananbHOro
npouecy Ta bonto. BeaxatoTb, Lo Moxe ByTu MoTeHLinoBa-
HWU edheKT noapasHeHHs CYCiAHIX HepBOBKX CMNETiHb Bif
nepeposTArHyTIX cyauH [13].

OCHOBHWUI1 NPOSIB TA30BOr0 BEHO3HOTO NOBHOKPOB'S —
nenBanriyHuin CMHAPOM, TOGTO CUHAPOM XPOHIYHOrO Ta3o-
Boro 6onto. MNavjieHTk onucytoTh Ginb SIK TakWid, WO TArHe
Ta HUE, TYNWIA, NEeKy4MI i3 nokanisauieto B rinoracTparnbHii
ZiNsHU (Y 38yXBUHHIN AiNsHUi Ta Hag NOHOM) 3 ipagiauieto
B HVDKHI KIHLIBKY, MTAX0BY [iNsHKY Ta NpsIMY KULLIKY, Binb cTae
MakcumarbHUM y nepiod MeHcTpyauii [14]. XapaktepHum
€ MocuneHHst 6onto y TprUBanoMy OpTOCTaTUYHOMY MOMOo-
XKEHHI, Nig Yac BaxKkux (i3n4HMX HaBaHTaxeHb. BonboBuMi
CYHOPOM 3MEHLUYETBCS B FOPU3OHTANbHOMY MOMOXEHHI
3 MIQHATUMU Bropy HWKHIMU KiHLiBKaMu. lepenoBHEHHs
KPOB't0 NpecaKkpanbHOro BEHO3HOMO CMNETIHHS MPOSIBNSETb-
cs1 6onamm B AinsHUi Kpyki Ta Kynpuka nig vac Tpyueanoro
cuaiHHA. KombiHaLis nocTkoiTanbHOro Ta S€YHUKOBOro
6onto npoTarom GiMaHyanbHOro AOCMIMKEHHS Mae cne-
UmdiyHicTb 40 77 % npW CMHAPOMI Ta30BOrO BEHO3HOMO
MoOBHOKPOB'st [15].

Ta30Be BEHO3He MOBHOKPOB'SI TaKOX MOXe MPOsiBNs-
TUCb TaKUMU CUMMTOMaMK, SIK AU3Ypisi, YacTi No3vBu 4o
CEeYOBMMYCKaHHS, BAapUKO3HE PO3LUMPEHHS BEH MPOMEXKNHI
Ta HWKHIX KIHLIBOK, ByNbBapHi BUAINEHHS Ta HerponaTis
[11,12,16]. OgmH i3 cumnToMmiB Liei natonorii —AucnapeyHis
(6inb nig yac craTeBoro akTy), SkuiA, K npasuno, 3bepira-
€TbCS [10 AEKINbKOX AHIB.
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Puc. 1. BeHo3Ha aHaToMisi YepeBHOI MOPOXHMHYM Ta Maroro Tasa.

1: npaBa Hupka; 2: niBa HUpKa; 3: NpaBa HUPKOBA BeHa; 4: NiBa HUPKOBA BEHA; 5: HIKHS MOPOXHUCTA
BeHa; 6: NpaBa 3aranbHa 34yXBWHHA BEHA; T: NiBa 3aranbHa 30yxBWHHA BEHa; 8: NpaBa roHagHa
BeHa; 9: niBa roHagHa BeHa; 10: npaBa 30BHILLHSA 30yXBUHHA BeHa; 11: npaBa BHYTPILLHS 30yXBUHHA
BeHa; 12: niBa BHYTPILLHS 30yXBUHHA BeHa; 13: niBa 30BHILLHS 30yXBUHHA BeHa; 14: npaBuii sey-
HuK; 15: niBuii se4nmk; 16: MaTkoBe BEHO3HE CMNETIHHS; 17: remopoiganbHe BEHO3He CMNeTiHHS;
18: MiXypoBe BEHO3HE CMMETIHHS.

OnyH i3 HalaCTiLLMX | XapaKTePHIX NPOSIBIB TA30BOTO Be-
HO3HOTO NMOBHOKPOB'S —aTWMOBMI BApWKO3 i3 NOKani3aLlieo y
MPOMEXMH, Haz, NTOHOM, Y AiNSIHLY 30BHILLHIX CTATEBMX OpraHiB,
y MaxoBuX AinsiHKax, Ha 3aHili NOBEPXHi CTerHa, cigHuugsx. Lo
03HaKy MOXHa BBaXaTl NaTOrHOMOHIYHOK), BOHA AaE 3MOry
MPUNYCTUTY HASIBHICTb TA30BOTO BEHO3HOTO MOBHOKPOB'S [17].

Y XBOpUX CnocTepiratoThb CTilKe NOPYLUEHHS MCUXIYHOrO
cTaTycy Yepes HEMOBHOLIHHE CTaTEBE KUTTS Ta NOCTIAHWNA
6inb, LLO NPOSIBNAETLCA APATIBNMBICTIO, NOPYLUEHHAM Npa-
Lie3aaTHOCTi Ta TPUBOXHICTO [18].

[loci Hemae 3aranbHOBU3HAHWUX YiTKUX NPOSIBIB i
NaTOrHOMOHIYHMX CUMMTOMIB, LU0 NpUTaMaHHi Ta30BOMY
BEHO3HOMY MOBHOKPOB'0, TOMY Lisi NaTONOris 3anuLaeTb-
€S CKIMafHOK ANs [iarHOCTVKK, 0COBMMBO BPaxoBytoum,
L0 CYHAPOM Ta30BOro Gono Mae Garato pisHUX NPUYKH,
CXOXMX 32 KMiHIYHOK KapTUHOH.

PetenbHuin 36ip aHamHe3y Ta (isukanbHuiA ornsg
HeobXigHO BMKOHYBATU BCIM NaLlieHTKaM, B SIKUX Npumyc-
KaloTb Ta30Be BEHO3HE MOBHOKPOB'sl. Tpeba 3pjiicHioBaTH
6imaHyanbHe 06CTeXeHHs Ans oLiHioBaHHS Bonto nig Yac
MaHinynsuin 3 opraHamm Manoro Tasa (npu pyxax LUMAKKI
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MaTKM1 BUHVKAE YyTIMBICTb Y MPOEKLLii AEYHVKIB), PETENBHMIA
ornag Ana BUSIBMEHHS BApUKO3y MPOMEXUHM, CTATEBUX
OpraHiB, CigHWLb | HWKHIX KiHLiBOK [19].

Bisyanisaujs — HeobxigHuUI kKpok Ans Bepudikadii aia-
rHO3y Ta BMOOpPY METOAY NikyBaHHS, ane po3LUMpeHi roHaaHi
BEHW € YacTolo Ta HeCneLndiYHO 03HAKO0, TOMY LIbOro
HeJoCTaTHbO ANs BCTAHOBMEHHS OCTATOMHOIO AiarHosy.
KpiMm Toro, noporoBi 3Ha4YeHHs fiameTpa roHagHOI BEHM
PI3HATBCS 3anexHO B MeTogy Bidyaniaauii [20].

MpakTuyHi pekomeHngauii American Venous Forum
LL0A0 NiKYBaHHS XPOHIYHNX BapUKO3HUX 3aXBOPHOBaHb AN
00CTEXEHHS NaLiEHTIB i3 NPUMNYLLEHHAM NPO HASBHICTb
Ta30BOr0 BEHO3HOTO PEChITtOKCY 3 CUMMTOMHUM Nepebirom
PEKOMEHAYIOTb BUKOPUCTAHHSA HeiHBasueHoro Y3[, KT
un MPT i3 fonaTkoBoto (3a HeobXigHOCTI) peTporpagHoto
OBapiarbHOK Ta 3AYXBUHHOW BeHorpadieto [21].

Y3[] opraHiB Manoro Tasa — JOCMmKEHHS NepLuoi
niHii. MepegyciM BOHO BUKMOYAE HOBOYTBOPEHHS MaTKu
AK [AXepeno XpoHiyHoro Tazosoro 6ont. [icns uboro
MOXHa OLLIHATX MaTKOBi Ta IEYHUKOBI BEHO3HI CrNETIHHS,
pO3LWMPEHi roHaaHI BEHW Y 3BMYainHoMy B-pexumi Ta i3
3acTocyBaHHsM pexumy color-Doppler [22].

Y3[-kpuTepii nig Yac TpaHcabaoMIHaNBbHOTO Y TpaHc-
BariHabHOro AOCTIMKEHHS: PO3LIMPEHHS FOHAAHOI BEHM
6inblue Hix 4 MM y JiameTpi, peTporpagHuii KPOBOTIK,
3HWXEHHS LWBUAKOCTI KPOBOTOKY (<3 CM/C), HasBHICTb
PO3LLUMPEHVX Ta30BUX BEHO3HWX CMINETiHb, PO3LLMPEHi Ayro-
nogibHi BEHW, LLO CMOMy4atoTbCs 3 BApUKO3HO 3MIHEHUMM
BeHamu Ta3a 3 0box 6OKiB, 3MiHHa AynneKkcHa XBuns npu
MaHeBpi Banbcanbsu [23].

KT i MPT patoTb 3mory oTpumaTht 306paeHHs 3 oKaa-
HM OMMCOM CyOMHHOI aHaTOMIl Ta Bidyanisauieto CyCigHIX
OpraHiB i HABKOMMLLIHIX TKaHWH [24]. KT-pocnimxeHHs 3a3Bn4an
BMKOHYIOTb Y pasi HecrieLmdiyHx BoniB y XMBOTI, Bidyaniay-
t0Tb PO3LLIMPEH] BEHO3HI CNNETIHHS Ta3a Ta PO3LMPEHi FoHaaH
BeHu. Lli MeToau AaroTb MOXIMBICTb 30iMCHIOBATY PETENbHI-
LLle OLiHIOBaHHS AMst BUSIBMEHHS eKCTaBasaribHOi KoMNpecii
(MYXnHW, KICTW, aHEBPU3MU, CUHAPOM JTyCKyHUMKa, CUHOPOM
Mes-TepHepa) [25]. Bisyanisauis 3a gonomoroto KT i MPT
nepesepluye Y3[-MeToq LWOA0 BUSIBNEHHS 3BUBUCTMX, PO3-
LUMPEHMX Ta30BWX | FOHA[HVX BEH, BAPUKO3HOTO PO3LLMPEHHS
BEH SIE4YHWKIB Ta KPYIIIoi 38'A3kM MaTku [26).

Ta3oBa peHTreHKOHTpacTHa BeHorpadis — MeToq
NPOMEHEBOI iHBa3MBHOI AiarHOCTUKK, SKWIA BBaXatoTb
[iarHOCTUYHUM «30M0TUM CTaHZAPTOMY ANs OLHIOBaHHS!
CTyneHsl aunatauiji Ta KnanaHHoi HeOCTaTHOCTI y BEHaX
marnoro Tasa. OfHak nepen LM 0BOB'SI3KOBUM € BMKO-
HaHHs HeiHBa3nBHWX MeTogiB (Y3, KT, MPT) Bisyaniauii
Ta fiarHoctuku [26,27]. Ans nokpalleHHs Bisdyanisauii
naLieHTa po3MiLLlytoTb Y HaniBBEPTUKANbHOMY MOMNOXEHHI,
[OCTIDKEHHS BUKOHYIOTb Nif Yac npobu Banbcanbem ans
BUSIBITEHHS! BEHO3HOTO PECOITIOKCY.

Beard et al. 3anponoHyBanu kpuTepii Ans OLiHIOBaHHS
pesynbTatiB BeHorpadii, Wo 3anuiaTbecs 3arasbHo-
MPUAHATAMM A5 Ta30BOrO BEHO3HOTO NOBHOKPOB'S [28]:

1. BeHO3HUI pedbntoKe y roHaaHiN BeHi;

2. HepocTaTHiCTb BeH Ta3a BU3HAYaETLCA B pasi pos-
LwmpeHHs noHag 5-10 mm y giameTpi;

3. BeHo3HWI 3aCTill Y SEYHUKOBUX CMINETIHHAX;

4. KoHTpacTyBaHHs BapyKO3HO 3MIHEHUX BEH BYmbBM
4 CTErHa, 3aTpUMKa KOHTPACTHOI PEYOBMHM Y BeHax Tasa
[25,26].

JlanapockoniuyHe AOCRIMKEHHS — LiHHWIA MeToq
[iarHOCTVKM Ta30BOro BEHO3HOTO MOBHOKPOB'S. MNpu Ba-
PVKO3HOMY PO3LUMPEHHI BEH Marioro Tasa B finsHUi siey-
HWKIB, Y3[O0BX KPYIMOi Ta LWIMPOKOI 3B'A30K MaTKM MOXHa
Bi3yarni3yBaTu CUHIOLLHI PO3LUMPEHI BEHW 3 MOTOHLLEHO
Ta HanpyeHoto cTiHkoto [29,30]. HegocTtaTHiCTb BeH Tasa
4acTo BTpaYaeTbCA Nif Yac nanapockonii, OCKIMbKM iHCy-
®nauia CO, i nonoxeHHs TpeHaeneHOypra BUKNUKAKOTH
3ayTTs BeH. OTxxe, nanapockonis He Moxe byTu MeToaoM
ZiarHoCTMKM nepLuoi niHii [31]. Hesaxatouun Ha nepesary,
pesynbTaTi anapocKomniYHOro AOCHIMKEHHS 3amnMLLAKTHCA
HeratvBHMMK y 80-90 % ocib, siki MatoTb Ta30BE BEHO3HE
noBHOKpOB'sA [19].

KoHcepBaTtvBHe nikyBaHHS JOLINbHE B NALIEHTOK i3
naTeHTHUM nepebirom 3aXBOpoBaHHS, 3a HAasiBHOCTi Bapu-
KO3HOI TpaHcopmaLlii FOHaAHMX BEH | TA30BUX BEHO3HUX
CNIETiHb, KO HEMAE CUMNTOMIB Ta30BOrO BEHO3HOIO
MOBHOKPOB'S, @ TakoX Ans NiAroToBKW B nepesonepa-
uinHomy nepiogi. MegukameHTO3Ha Tepanis CUHAPOMY
Ta30BOr0 BEHO3HOTO MOBHOKPOB'st Nepeibadae ropMoHasbHi
npenapaTu (NPorecTuH, faHason, KOMGIHOBaHi opanbHi
koHTpauenTtnen, GnRH), ¢neboToHikn Ta HecTepoiaHi
npoTu3ananbHi npenapatu [32,33]. HuHi Hemae ctanaap-
TW30BaHOTO MiAX0AY A0 MEAMKAMEHTO3HOI Tepanii Ta30BOro
BEHO3HOIO MOBHOKPOB's1. JlikyBaHHs Mae ByTv iHauBigyans-
HVM [1151 KOXXHOTO NaLieHTa Ta 3anexary Bif CUMNTOMaThku
3aXBOPHOBaHHS, HE3BAXKatouM Ha Te, LU0 PO3pObNEHo Cxemm
Tepanii [34].

XipypriyHe nikyBaHHS nokasaHe nawieHTkam i3 cumn-
TOMHUM NepebiroM Ta3oBOro BEHO3HOTO MOBHOKPOB'S,
iCTOTHUM PO3LUMPEHHSM FOHAAHUX BEH | TA30BUX BEHO3HUX
CNAeTiHb i3 NaTonoriYHUM PedrtoKCoM Y HUX, LLO MigTBep-
[PKEHUI IHCTPYMEHTanbHo [35].

Bubip MeToay onepaTyBHOIO BTPYYaHHS — KITHO4YOBWIA
MOMEHT Y MiKyBaHHi naLieHTiB i3 CMHAPOMOM Ta30BOro Be-
HO3HOrO NOBHOKPOB's [35]. XipypriuHi (BigkpuTi Ta nanapo-
CKOMIYHi) METOAMKY NOPSA 3 EHAOBACKYNSPHUMM TEXHIKaMM
BTPYYaHHS Ha roHaZHWX BEHaX BNPOBaMKEHi HaNpuKiHL XX
CTONITTS! Ik OCHOBHI METOAW NiKyBaHHS Ta30BOTO BEHO3HOMO
NOBHOKPOB'S, iX BUKOPUCTOBYIOTL AoTenep [36].

YnepLue pe3ekL;ito oBapianbHUX BeH 3 060x 60KiB BUKO-
HannA. Lechtery 1985 p.iJ. T. Hoobs y 1990 p. OnHobiuHy
pe3ekuito oBapianbHoi BeHn BukoHaB G. D. Richardson y
1991 p., cnnpatoumnck Ha pesynsratv Y3-giarHoctukm [6].

Pesekuito niBoi oBapianbHOi BEHW BUKOHYIOTL i3 3a-
04epEBMHHOrO MPOCTOPY 3aBAOBXKM 7—10 CM, RirytoTh YCi
MOXMWBI ii npuToKK [27].

JliryBaHHA HECnpOMOXHUX OBapianbHUX BEH Mae
MO3WTUBHI pesynsTat, y 75 % nauieHTiB npu3BoanTb [0
MOBHOTO 3HUKHEHHS CUMMTOMATVKM. [[HEKONOrW BUKOPUCTO-
BYOTb binateparnbHy canbniHroo(opeKToMiIto Ta ricTepek-
TOMIlO SIK OCHOBHI METOAM NiKyBaHHS1 TA30BOrO BEHO3HOTO
MOBHOKPOB'SA, ane pesynsTaTii HeCpUSTINBI Ta HEACHi [27].

3a faHumu chaxosoi niteparypu, 4o 40 % 3BepHeHb A0
riHekonora 3 Np1BoAY Ta3oBoro 6onto NoB’a3aHi 3 CUHAPO-
MOM Ta30BOr0 MOBHOKPOB'S, ane Tinbkny 5 % Bu3HavatoTh
npaBuWnbHWUIA diarHo3 Yepes BiACYTHICTb 3aranibHOBU3HAHUX
CTaHZapTiB AiarHoCTUKK, Lo npu3soauTb 40 40 % Hesu-
npaBAaHmx rictepekTomin [12].

Y pasi BUSIBNEHHS CTEHO3Y NiBOi HUPKOBOI BEHW Ha TN
cuHapomy JlyckyHuMKa MeTofoM BUGOPY € PEKOHCTPYK-
TWBHA LYHTYBasnbHa onepawis Anst YCYHEHHs BEHO3HOT
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rinepTeHsii B cucTeMi NiBoi HUPKOBOI BeHU. Sk npaBuno,
BWKOHYIOTb LLYHTYBaHHS OBapianbHOi BEHW B HIDKHIO MO-
POXHUCTY BeHy abo 3aranbHy 30yXBUHHY BEHY [27].

Mopsap i3 WMPOKUM YNPOBAKEHHAM BUCOKOTEXHO-
noriyHoro obnagHaHHs, Ha eTani AiarHoCTUKM MOXNWBE
3MiIICHEHHS OKPEeMMX NiKyBanbHUX 3aXO0AiB i3 3aCTOCYBaH-
HSM MarioiHBa3WBHUX TEXHOMONIH, SK-OT €HO0BACKYMSPHI
iHTEpBEHLji 3 BUKOPUCTaHHAM CknepoTepanii Ta emboni-
3auji roHagHuX BeH. lepLue NoBiAOMMEHHS NP0 YCMiLLHY
embonisavjto roHagHuX BeH onybnikysanu R. D. Edwards
etal. y 1999 p. PisHi areHTu: cnipani, Knew, niHy, pigki ckne-
PO3aHTU — MOXHa BMKOPUCTOBYBATU NS MOLUKOMKEHHS
€HLOTENIt0 B HECIPOMOXHUX rOHagHWX BeHax [37]. MpoTe
€HA0BACKYNSAPHI METOAMKM MaloTb HEeraTuBHi acnekTu:
puavik Mirpauii abo npoTpy3ii CTeHTa, NPOMEHeBe HaBaH-
TXKEHHS Ha nauieHTa, anepriyHi peakwii Ha KOHTpacTHy
pevoBHY abo Martepiarn, i3 IKOro BUroTOBINEHO CTEHT. Takox
€ MOBiBOMITEHHS PO NOCKIEHHs BONBOBOMO CUHAPOMY B
MiCLli eHO0BACKYNAPHOTO BTPyYaHHs B nicnsionepaviiHomy
nepiogi [38].

Avgerinos E. et al. oTpumanu nosutvBHI pesynsratn
(72.2 %) nicnst CTEHTYBaHHS NIBOI HUPKOBOI BEHU Yy na-
LIIEHTIB i3 TA30B/M BEHO3HWUM MOBHOKPOB'AIM Y MOEOHAHHI
3 cMHOpOMOM JlycKyHUMKa, B SIKMX criocTepirany noBHe
3HukHeHHs cumnTomiB [39]. Khan T. et al. onucanu kniHivHmi
BMMaZOK Ta30BOrO BEHO3HOIO NMOBHOKPOB'S, LLIO BUKNWKaHe
cvuHapomom Mesi-TepHepa, nicns CTEHTYBaHHS 3aranbHoi
30YXBWHHOI BEHW. Y MmaLjieHTa Binbynack NoBHa perpecis
CMMNTOMATMKN MPOTArOM 12-MiCSYHOTO CNOCTEPEKEHHS
[40]. Wu Z. et al. onybnikyBanu pesynsratv BUKOHaHHs 75
CTEeHTyBaHb NiBOi HUPKOBOI BeHu: y 5 (6,6 %) Bunagkax
crocTepirany MirpaLito CTEHTIB y nicnsionepaLinHomy ne-
piogi (2 — A0 HWKHBOI MOPOXHUCTOI BEHW, MO OOHOMY —Y
npaBWiA LUNYHOYOK, NpaBe nepeacepas Ta y BEPXHIO Mo-
POXHUCTY BeHy) [41].

BucHoBKM

1. CHAPOM Ta30BOro BEHO3HOTO MOBHOKPOB'S — NaTo-
noris, SIKy AOCi PiAKO AiarHOCTYOTb Y NALEHTIB i3 XPOHIYHUM
Ta3oBuM Gonem, He3BaXatoun Ha YMManui iHTepec daxis-
LiB pi3HUX rany3ei 40 BUBYEHHS LibOrO NUTaHHS.

2. PetenbHuin 30ip aHamHesy Ta (isvkanbHWA ornsg,
[OTPUMaHHS [jarHOCTUYHOTO anroputMy AagyTb 3mory
MPaBWITbHO Ta BYACHO AiarHOCTYBATH Lie 3aXBOPHOBAHHSI.

3. Bubip meToay Xipypri4Horo BTpy4aHHs — KIKHOBWIA Y
niKyBaHHi NaLlieHTIB i3 CUHAPOMOM Ta30BOr0 BEHO3HOTO MOB-
HOKPOB'S, a1 HWHI HEMAE YiTKWX KpUTEPIiB 4719 BUSHAYEHHS
MeToAy, ToMy Lis npobnema Hagani noTpebye BUBYEHHS.
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MeTta poGoTu — onpaLoBaTi JKepena HayKkoBOi NiTepaTypu, B SIKUX BUCBITNIEHO (hOPMyBaHHS Ta nepebir OCHOBHUX XBOPOD
HaBKOMO3YOHWX TKaHWH | METOAM MOXIIMBOI MOAYNALLiT OpraHiaMy Takux NaLieHTiB; npoaHaniayBaTu BifoMoCTi (haxoBoi NitepaTypu
Lofo naToreHe3y XBopob napofoHTa, BU3HAUUTY NEPCMEKTUBHI HANPSIMY TEPANEBTUYHONO BMWBY HA OPraHiaM XBOPOTO.

BucHoBKM. Y naToreHesi riHriBiTy Ta NAPOJOHTUTY BU3HAYMIN YUHHIIKW, 3-NOMIX HUX NPOBIAHUMM € MICLIEBI, 30KpemMa Mikpoopra-
Hi3MK, SIKUM NpOTUAIE iIMyHHa cucTema. TkaHMHM NapodOoHTa TICHO NOB'A3aHi 3 OpraHamu 1 cMCTEMamMu OpraHiamy, ixHi natonorii
CyTTEBO BNNMBAlOTh Ha nepebir, NikyBaHHs Ta npodinakTuky napogoHTuTy. Lle notpebye pisHonnaHosoro nigxody Ta Bubopy
HaieheKTUBHILLMX NikapCbkux 3acobiB.

[NepBUHHO cTpaTeriyHMM HanpsIMOM NPOINaKTUKW 3ananeHHs ACEH € YCYHEHHS NPUKPINIEHHS NapoLOHTONATOreHIB 40 eniTenio
Ta NoBepxHi 3y6iB Ans 3anobiraHHs NPOHUKHEHHIO MIKPOOPraHi3MiB Ta iXHiX TOKCWHIB Yepe3 NpupoaHi 3axuchi 6ap’epu. [ns 3a-
nobiraHHs aucbiosy, TpUBaNoro NikyBaHHs, NiATPUMYBanbHOI Tepanii Ta NpodinakTukK BaxeuMM € BionorivHi nigxoam 3 3acto-
CyBaHHsIM NpoBIOTHKIB, @ TaKOX IHLLMX NPUPOLHMX areHTiB; po3podnsioTb KOHLENLio BakUMHaLji npoTi napogoHTUTy. Kopekuito
MaTonoriYyHoro NpoLecy B NapOAOHTI PO3IMsAatoTh Y KOHTEKCTi 3aranbHoi BionorivHoi BignoB.iai opraHiamy. ToMy OLiHIOBaHHS pori
110ro perynstopis poskpyBag He Tinbkv 0COBNMBOCTI MiCLIEBUX MEXaHI3MIB, LUNSIXV MoLynsiii, ane 1 Bubip epekTUBHIUX NikapChkinx
3aco06iB. KpuTtuHO NpoaHaniayBanu nepcnekTuBi HOBUX NIAXOAIB | BNPOBaKEHHS BUCOKOEEKTUBHUX Npenaparis.

Modern understanding of pathogenesis of periodontal diseases and prospects
of modulation therapy (literature review)

V. M. Zubachyk, 0. A. Petryshyn, O. V. Zubachyk

Aim. To study scientific literature which covers the onset and course of major periodontal diseases and possible methods of body
modulation for such patients. To analyze the information provided by the modern scientific researches of periodontal diseases
pathogenesis and treatment results to outline prospective directions of therapeutic influence on the patient’s organism.

Conclusions. The pathogenesis of gingivitis and periodontitis is determined by some factors, the main of which are local, mi-
croorganisms in particular, that are counteracted by the immune system. Periodontal tissue is in close contact with the organs
and systems of the body. Their diseases significantly affect the course, treatment and prevention of periodontitis. This requires a
multifaceted approach and the choice of the most effective drugs.

The primary strategy of preventing gingivitis is to eliminate the attachment of periodontal pathogens to the epithelium and surface
of the teeth to prevent the penetration of microorganisms and their toxins through natural protective barriers. It is more important to
resort to biological approaches using probiotics, as well as other natural media in order to prevent dysbiosis, long-term treatment,
and maintenance therapy. The concept of vaccination against periodontitis is now being elaborated. Correction of the pathological
process in the periodontium is considered in the context of the overall biological response of the organism. Therefore, the assessment
of the role of its regulators reveals not only the features of local mechanisms, modulation pathways, but also the choice of effective
drugs. Prospects of new approaches and introduction of highly effective drugs are critically analyzed.

CoBpemeHHOe NOHUMaHKe naToreHe3a 3aboreBaHUM NAPOAOHTA U NEPCNEKTUBDI
MOAYAALLMOHHOM Tepanuu (0630p AuTepaTypbl)

B. M. 3yb6auuk, 0. A. NMeTpuwiuH, 0. B. 3ybaunk

Llent paGoTbl — WU3y4nTb UCTOMHUKW Hay4HOI NUTEPATYpbI, B KOTOPLIX MPEACTABNEHO (HOPMUPOBAHIE 1 TEYEHNE OCHOBHBIX
GoneaHei OKoNo3yGHbIX TKAHE U METOLLbI BO3MOXHOI MOLYTSILIAM OpraH3Ma Takux NaLMeHTOB; NpoaHan1aupoBarb creLuasni-
31pOBaHHYI0 NUTepaTypy o naToreHese 3aGoneBaHIi NapOLOHTA U MPELCTABUTL NEPCTIEKTUBHbIE HANPABIEHIS TepanesTUYecKoro
BMUSIHWS Ha OpraHu3mM 6OSbHOTO.

BbiBoAbI. B naToreHese rMHIMBIUTa 1 NAPOAOHTUTA BblaemneHs! (haKkTopbl, CPeaM KOTOPbIX OCHOBHLIMU CYUTAIOT MECTHbIE, B TOM
ymncre MUKpPOOPraHuaMmbl, KOTOPbIM MPOTUBOAENCTBYET UMMYHHas cUCTEMA. TkaHU NapOAOHTa TECHO B3aMOCBS3aHbI C OpraHaMm
11 CCTEMaMU OpraHIU3Ma, 1X MaTonor CyLLECTBEHHO BIIMSIKOT Ha TeYeHMe, NedeHue 1 NpodunakT1Ky napogoHTuTa. 3To Tpebyet
pa3HOMMaHOBOro NoAxoaa 1 Bbibopa Hanboree adEKTUBHbIX NIEKAPCTBEHHbIX CPEACTB.

rlepBI/I‘-IHO CTpaterM4ecknm HanpasneHuem npenynpexaeHua BocnaneHna AeceH ABNAeTCA yCTpaHeHUe npukpenneHma napo-
[OHTOMNATOreHOB K 3NUTENNIO U MOBEPXHOCTU 3y603 And BOCNpenATCTBOBaHNA MPOHUKHOBEHUIO MUKDOOPraH3MoB 1 UX TOKCMHOB
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CKBO3b ECTECTBEHHbIE 3aLLMTHbIE Gapbepbl. [1ns npeynpexaeHus ancbnoaa, AnUTenbHOro NeYeHus, MoAAEPXUBaIOLLE Tepanum
1 npocpunakTukv Gonee BaxkHbl GUONornyeckue NoAxoabl C UCNONb30BaHNEM NPOBUOTUKOB, @ TakKE UHbIX HaTyparnbHbIX CPELCTB;
CyLLEeCTBYeT KOHLenuUus BakLMHaLMM NPOTVB NapoAoHTUTa. Koppekumio natonoruyeckoro npolecca B NaponoHTe paccmaTtpu-
BaloT B KOHTEKCTe 06LLero Gronornyeckoro oTeeTa opraHnama. MoaToMy OLieHKa Ponu ero perynsiTopoB packpbiBaeT He TOMbKO
0COBEHHOCTM MECTHBIX MEXaHU3MOB, MyTi MOAYMSILMM, HO U BbIGOP 3GhtheKTUBHBIX NekapCTBEHHBIX CPeaCTB. Kputieckn npo-
aHanuanpoBary NepcrekT!Bbl HOBbIX MOAXOA0B 1 BHEAPEHNS BbICOKOI((EKTUBHBIX NPenapaTos.

Cepep akTyanbHWx Npobnem cy4acHoi cTomaTonorii ogHe
3 MPOBIAHMX MiCLb HANeXWTb 3aXBOPIOBAHHAM TKaHWH
napopoHTa. BoHu goBsoni pisHi 3@ npupogoto Ta piBHEM
YPaKEHHS TKaHuH [1].

[iHriBIT — 3ananeHHs siceH, Lo KMiHIYHO BUSBMSETLCA
MOPYLEHHAM LiniCHOCTI 3y60-SCEHHOro 3'efHaHHs Ta
BiACYTHICTIO AECTPYKUINHMX 3MiH B IHLIMX YacTUHAX napo-
fAoHTa. Moro cnia BBaXaTit CaMOCTIlHIM 3aXBOPHOBAHHSM,
L0 MOXe TpuBaTh HeobMexeHo AoBro 6e3 HapoCTaHHS
TMIMGOKNX CTPYKTYPHUX 3MiH Yy HABKOMO3YOHWX TKaHUHAX
[2,3]. XpOHi4HWit reHepani3oBaHUn NApPOAOHTUT — AUC-
TPOdhiYHO-3ananbHNiA NPOLLEC, SIKUIA OXOMSIHOE BCi TKAHUHM
NapoAOHTa; AN HBOTO XapakTepHa AECTPYKLIS NepiofoHTa
1 KICTKOBOT TKaHUHU, LLIO NPOrpecye, 3 yTBOPEHHAM napo-
[OHTamNbHUX KULIEHb, PYXOMICTO 3y6iB i TpaBMaTUYHO
oknto3ieto. CUMNTOMATUYHWIA TIHTIBIT, WO CYNPOBOAXYE
MapOAOHTWT, KNiHIYHO Mae BCi 03HaKM 3anarnbHOro MpoLecy,
nepebirae Ha T/ BUpaXXeHX NaTooroMopd)osioriYHNX 3MiH
Yy BCiX TKaHMHax napogoHTa [1,4,5].

XBOpPOOU NapoaoHTa NPOCTO BUSIBUATY, BOHW HE BUKIU-
KatoTb TPYOHOLLB Y AiarHOCTML, OCKINbKY Lii TKAHWHW Nerko-
[OCTYMHi 41 Bi3yarnbHO-IHCTPYMEHTaNbHOr0 06CTEXEHHS,
a ans audepeHLinHoi AiarHOCTUKI HalyacTile 4OCTaTHbO
PEHTIEHONOrYHOr0 JOCAMKEHHS. 3Baxaroumn Ha e, npo-
6nemu 3 yCyHeHHsIM Takoro NaTonoriYHoOro NpoLecy He
manu 6 BUHMKaTW. Ane iCTOTHa NOLUMPEHICTb 3aXBOPOBaHb
TKaHWH NapooHTa Cepes, HaceneHHs, xapaktep nepeoiry,
HeOoCTaTHSA eCDEKTUBHICTb METOZIB TEpanii, LLLO Np13BoaUTb
[0 nepeayacHoi BTpaTh 3y6is i 3HKEHHS npaLesnaTHoCTi,
3YMOBJTIOE 3aranbHOMEeANYHE 1 CoLianbHe 3Ha4eHHs NMpo-
6nemm [6,7]. Heaaxatoum Ha YMmMany KinbkicTb LOCTIKEHb,
LU0 3AIMCHIOKTLCS B YKpaiHi, @ TakoX iCTOTHI JOCATHEHHS
B AiarHoOCTWLi Ta XipypriYyHOMY MiKyBaHHi, Aeski acnekTn
€Tionoril, feHe3y, MyCKOBWUX MEXaHi3MiB i KIiHIYHOro MPOrHo-
3yBaHHsl Ta NPoginakTuky Xeopob NapoaoHTa 3anuwaTb-
€Sl HEQOCTATHBO BUBYEHVMMU. BiaCyTHICTb NOSICHEHHS LX
MEXaHi3MiB CIPUYMHSIE He 3aBXaM YCTLLIHE KOHCEpBAaTUBHE
NikyBaHHS LUX XBOpuX [4,5].

Merta poboTu

OnpautoBaTi mxepena HayKoBOI niTepatypu, B SIKUX
BWCBITNIEHO (hOpMyBaHHs Ta nepebir OCHOBHUX XBOPOO
HaBKOMO3YOHMX TKAHWH | METOAM MOXNMBOI MoZynauji
opraHi3Mmy Takux nauieHTiB; npoaHanisyBaTy BiZOMOCTI
(haxoBoi niTepaTypy LLOAO NaTtoreHe3y XxBOpoO NapoaoHTa,
BW3HAYMTV NEPCNEKTVBHI HANPSIMW TEPaNEBTUYHOTO BNIMBY
Ha OpraHi3am XBoporo.

3a cyyacHWMM ySIBNEHHAMM, reHeparni3oBaHuii napo-
[OHTWT BUHUKAE Yy pasi MOEAHAHOTO BMMBY MICLEBWX i
3arasibHUX YMHHUKIB Ha TI1i 3MiHEHOI peaKkTMBHOCTI opra-
Hiamy. Ha gymky 6inbLUOCTi 3aKOpAOHHWX aBTopiB, eTio-
MaTOreHETUYHNIA YNHHVK NapoOAOHTUTY — 3yBHa bnsLuka,
30KpemMa MIKpoopraHisMu Ta NPOAYKTU IXHBOT XUTTELIANb-
HOCTi [8—11]. IHLi 4OCNIAHMKM BBAXatOTb, LLO NPOBIAHUMM
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B PO3BUTKY reHeparisoBaHoro MapofoHTUTY € CyaVHHI Ta
MIKpOLMPKYNALNHI nopyLeHHs [12,13], HaromnoLuyoTb Ha
napoAoHTONATOreHHin Aji ninigHux megiatopis [14,15],
oKcuaaHTHoMy cTpeci [16,17], TpaBmatuyHin okntosii [18].
3 nocuneHHsM 3ananbHo-AUCTPOGIHHNX 3MiH Y NAapOAOHTI
Ba)XNMBY POIb BifdirpatoTb 3aranbHOCOMAaTUYHI 3aXBOpPHO-
BaHHS LIEHTpasibHOI Ta nepugepuyHoi HEPBOBUX CUCTEM
[19,20], nopyLueHHs 0bMmiHy [21] Ta po3naau eHOOKPUHHOT
cucTemu [22—24], HepoCTaTHICTb BiTaMiHIB | MikpOeneMeHTiB
[25]. BesnepeyHnM € 3any4eHHs! iMyHOMOTYHNX MeXaHi3MiB
Yy PO3BMTOK i Nepebir naTonoriYHoOro NpPoLECy B NapOLOHTi
[26-29] Ta reHeTuyHOrO AeTepminiamy [30,31].

[poBiAHMI €TIONOMYHUIA YMHHWK Y XBOPUX Ha FiHFIBIT
i NAPOAOHTUT — MikpoopraHiamu. MikpoBiota NOPOXHUHM
pota uncneHHa (noHaa 500 BuaiB), BUSIBAMM OCHOBHI Mi-
KpoOpraHiamMu 3 BUPaXXEHOK NATOreHHICTIO, AOCTILKYOTh
HOBI, @ iXHIO B3aEMOAiI0 BBa)XatoTb BAXNMBILLOW, HiX
i30MbOBaHWiA BNNMB Mikpooprawiamy [8,10,11].

[1apofoHTUT He BBaXaloTb IHEKLIEW Y Knacuy-
HOMY PO3yMiHHI TEpPMiHy, I0r0 acouitotoTb i3 aucbiosom
[9,11,32]. Tomy po3banaHcyBaHHs koonepaLii WKiAnMBUX
ANS opraHiamMy MiKpoOpraHiamiB, YCYHEHHS! CENeKTUBHOM
MicLst MPUKPINNEeHHs iX 4O eniTenito Ta noBepxHi 3y6is, a
TaKoX YCyHEeHHs (DaKTopiB, LIO BNMMBalOTb Ha €BOMIOLIi0
CniBiCHyBaHHS CMiNbHOTW MIKPOOPraHiamiB JagyTb 3MOry
3MIHUTK NOKarbHe cepefoBuLLE MOXIMBOMO MPOHUKHEH-
HS1 MIKPOOpraHi3MiB Ta iXHiX TOKCUYHMX MPOAYKTIB Yepes
npupoaHi 3axucHi 6ap’epu cnnaosoi obonoHku [8,10]. Lie
OOVH i3 MEPBUHHMX CTpaTEriyHMX HanpsMmiB 3anobiraHHs
thopmyBaHHI0 3ananbHOro NpoLecy B MapopoHTi. beacym-
HiBHO, MexaHi4YHe BuaaneHHs Gionnisku [33] Ta micLese
3aCTOCYBaHHS aHTWCENTHUKIB, SK-OT XNoprekcuauHy [34],
3MEHLLYIOTb KiMbKICTb | NOCNabniooTh Ait0 NapogoHTona-
TOTEHIB, CYTTEBO 3HUKYIOTb TSXKKICTb nepebiry riHriBiTy Ta
NapoAOHTUTY, 3aNULLAKTLCSA OCHOBOK MNiKyBaHHS Ta npo-
hinakTuky 3axBoptoBaHb NapofoHTa. Ane Ans TpuBanoro
nikyBaHHs 11, 0cobnmBo, ANs NEPBUHHOI NPOMINaKTuKK,
niATPUMYBanbHOI Tepanii CTpaTeriyHo BaXKIMBILLMMU €
GionoriyHi nigxoaw. Tak, ycyHeHHs aucbakTepiosy B NeBHUX
nokaLisix NOpPOXHMHM poTa 3a [OMOMOroK MpobioTuKiB
[35], a Takox 3acTOCYBaHHS iHLUUX NPUPOAHMX areHTis [36]
[afyTb 3MOry YCyHyTW aucbanaHc Mix isionoriyHow Ta
naTonorivyHO MIKPOIIopOLD, HOPMani3ytoTb CepeaoBULLEe
(PYHKLIOHYBAHHS KIITWH | TKAGHWH, CNPUATUMYTb aaanTue-
HUM | KOMMEHCALINHUM MeXaHi3Mam 3axucTy.

Onsa edektnBHOI npobioTukoTepanii xmBi GakTepil
MaloTb KOMOHI3yBaTUCA Ha MiCLi Ta PO3MHOXYBaTUCS B
[0BOIi BENWKINA KiNTbKOCTI, 0D aHTaroHiayBaTy naToreHu.
MexaHiamu gii npoGioTHKiB A0 KiHLS He BUBYEHI, ane BOHM
MOZYMNI0K0Th MikpoBIOTY Ta BiANOBIAbL OpraHismy, BigHOB-
NIOOTL eniTenianbHuUi 6ap’ep, 3anobiratoTb NpUeaHAHHIO
30yAHMKIB, HOpMani3ytoTb MIKPOBHWIA Nei3ax, CnpusitoTh
iMyHHin peakuii [37,38]. Mpo- Ta npebioTvkn akTMBHO 3a-
CTOCOBYIOTb ANns npocpinakTuky [35] Ta nikysanHs [37,39]
xBopob napofoHTa. MepcnekTUBHAM € BNPOBALKEHHS
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FEHETUYHO MOAMIKOBaHUX NPOBIOTUYHMX MIKPOOpPraHis-
MiB Ans 3abe3neyveHHs LinecnpsiMOBaHOrO TPaHCMOPTy
no3akniTMHHUX BINKIB UM LUMTOKIHIB. PekoMbiHaHTHI npo-
6ioTVKM MOXHA BBaxaTy BEKTOpamu Ans nepopanbHuX
BaKumH [35].

KoHuenuito BakuuHaLii NpoTW NapogoHTUTY novanm
po3pobnaTK nicns BUSIBNEHHS CNeundIiuHNX MiKpoop-
raHiamiB, siki OTpUManu HasBy napogoHTonatoreHu [35].
Tak, npu aKTMBHIN iMyHi3aLii gocnigpxyBanu rpamHera-
TMBHUI aHaepob Fusobacterium nukleatum, wo Bigirpae
BUpILLanbHY porb Y POpMyBaHHi NaTtoreHHnx BionoriyHmnx
nniBoK i 3abe3nevye koarperavito Mk paHHIMK Ta NisHIMKM
naToreHHUmMu 36yaHuMKamu XBopob NapofoHTa, 30Kpema
Porphyromonas gingivalis [5]. 3'acysanu, wo UinboBa
BaKLWHaLisl MpUrHivyBara yTBOPEHHS Mig ' sceHHoi Gionnisku
i konoHisavto naroreis [40]. Mpu nacuBHiN iMyHisawji wns-
XOM CTUMYTISILLii iMyHHOI BiANOBIZi OpraHiaMy NpoTH NEBHUX
aHTUreHIB MIKpOOpraHi3miB 3aCTOCOBYBas MOHOKIOHAIbHI
aHTuTINa Jo dhakTopis KoroHisawii P. gingivalis, noTeHwiiHi
MilleHi — TakoX pekoMOiHaHTHI Ginku 30BHILIHLOT MeM-
6paHn Ta remarnioTuHiH [41,42). Lle 3HwkyBano piseHb
NapOAOHTONATOrEHIB, IXHIO 3AaTHICTb 4O KOMOHi3aLii, ane
eeKTVBHICTb BakuMHaLji — HeTpuBana [43].

Mpobrema po3pobneHHst BakUMH Ans XBopob napo-
[IOHTa rorsrae B TOMY, L0 3aXBOPOBaHHsI Hacamnepes €
Hacnigkom nobiYHOro MOLLKOMKEHHS! TKAHWHW OpraHiaMy
iMYHHOIO BiANOBIAAL0, @ He NpsAIMOLO Aieto GakTepilt [28,44].
OTxe, BKpal BaXIMBUM ANS yCriXy Yy CTBOPEHHI BaKLMHM
BiZ NAPOAOHTUTY € PO3YMIHHS MEXaHi3MiB, LLIO BUKMMKAKOTb
MOLUKOKEHHS TKaHWUH M Yac 3ananeHHs, KOonu BOHU
He MOXYTb MOBHICTIO KOHTPOMIOBATK Mif'ACEHHI MIKPOGHI
acouiauii. IHw1mmn cnoBamm, aHTUMIKpoBHa peakLis, cnipu-
YMHEHA BaKLMHOI0, HEe MOBUHHA aKTWUBYBATU PYWHIBHY [ito
3ananbHoro npouecy [11,45]. LLle ogHa npobnema B po3po-
OreHHi BakUMH — Te, L0 NapOdOHTUT iHILItOETLCS CUHep-
FETUYHUMM Ta AUCOIOTUYHUMU MIKPOBHUMK acouialismu,
a He Kifbkoma BuAineHnMu napogoHtonatoreHamu [9,32].
IMyHi3aLis BU3HAYEHUMM CyEOANHUYHNMI iMyHOTEHaMK
notpebye BUKOPUCTAHHS HaNEXHWX af'toBaHTiB binbLue,
HiX iIMyHi3aLLis LinuMy GakTepiiHUMM KNITUHAMM, OCKINbKK
OCTaHHi MiCTATb BNacHi a'loBaHTHi PEYOBUHW (Hanpuknaz,
ninononicaxapwug) [40]. MoTpibHi fopaTkoBi AOCHIgXEHHS
ANs BCTAHOBNEHHS CTpaTerin BakuMHaLii Ta MexaHiamiB
iMYHHOI BIZNOBIZj, L0 MaOTb ONTUMAsnbHY eeKTUBHICTb
y BopoTbbi 3 xBopobamu napogoHTa [5,35].

BionoriuHi nigxoan Ao NpoinakTykM Ta KopeKLii nato-
NOriYHOro NPOLIECy B NAPOAOHTI BKIHOHAIOTb BUKOPUCTAHHS!
HaTyparnbH1X PEYOBVH, LLIO MaKTb HEarpecyBHy Aito, Xapak-
TEPM3YHTLCS aHTUCENTUYHWM i NPOTH3aNanbHUM edhekTamm
[36,46]. ditonpenapatv Harigok, YUCTOTiMy, POMALLKH,
€BKaninTy, LWaBnii, 3eNeHoro Yato, anoe Bepa NpurHivyTb
HakonuyeHHs 3yOHKX BigKNaaeHb, MOMINLLYKOTL CTaH SICEH,
MOCUTIOIOTL OMIPHICTb CMIM30BUX OBOMOHOK, NOMINLUYHOTh TO-
Hyc i kpoB0OGiIr y cyamnHax [17,39,47-50]. 3HebontoBanbHy,
paHo3arotoBaribHy, aHTUOKCUAAHTHY Ail0 Mal0Tb EKCTPAKTK
npononicy [51], cnpustoTb LUbomy edipHi onii TposiHAW,
naBaHAu, MeHTOny, NMUMoHHWKa [48,52]. Mpenapaty 3
HaTypanbHUX KOMMOHEHTIB 3aCTOCOBYHTh A/151 anslikaLlii,
rnomnockab, y cknagi 3yoHux nacT i renis [48,52,53]. Metoau
nikyBaHHS 3@ ONOMOTOH HaTyparibHUX PEYOBWH NOLLMPEHI
B Pi3HMX KpaiHax, iHKOMM Ha piBHi 3 TpaauLIiiHO Tepanieto
[54]. Hapani gouinbHO NpopoBXyBaTh JOCTIMKEHHS Ans

HanpaLtoBaHHsi 6ionoriyHUX HaNPSAMIB LA NPOINaKTHKX
i NiKyBaHHS 3aXBOPOBaHb NApPOLOHTA.

Tpueana arpecist iHPeKLiHUX areHTiB CNpUYnHSE
3ananbHy peakuito nepeayciM MiCLEBKX HaBKONO3yOHMX
TKaHUH, IHTEHCUBHICTb KO lyXXe 3aneXuTb Bif NoKanbHoro
iMyHiTETY, 0COBNMBOCTEN TKAHUH | CepeaoBuLLa, B SKOMY
3HaXOAATLCSA @HTArOHICTUYHO HanalTOBaHi YMHHWKK Aii
Ta 3axucTy opraHiamy [26,29,32,55-57]. Hessaxatoun Ha
MICLieBMI XapakTep 3aXBOPIOBaHb, iHeKLis 3 SCEeHHOI
60pPO3HM YN KWLLIEHI MOXe MPWU3BECTU [0 3amanbHUX pe-
aKLin Janeko 3a Noro Mexamm NapofoHTa, CPUYMHAKYN
BioxiMiuHi, MOphoyHKLIOHANBHI 3MiHM TKAHUH Ta OpraHiB
[1,6,12,24,27]. Tomy B4acHe yCyHEHHS iH(PEKLIHOrO areHTa
3 nokanisavieto 3ananbHoi peakLji — npodinakTuka naro-
O HLWMX OpraHiB i CUCTEM OpraHiamy.

FAKLWo paHilue 3BepTany yBary Ha BnnvB pisHUX Bigaa-
NEeHVX OpraHiB Ha TKaHWHW NapogoHTa [4,6,19,22,23,25], To
CbOTOAHI AOCTIAHUKY aKLEHTYHOTb Ha HasIBHICTb 3BOPOTHOMO
38'a3ky [13,20,24,27]. NigrpyHTaM [0 Lboro € iHhopmaLis
Mpo 30aTHICTb NAapOAOHTONATOrEHIB NOTPANMSATH Y KPOB'SiHE
pycno. 3a pesynsratamMmu JOCMIMKEHb, BOHMW, SK NpaBu-
o, ycyBaloTbCs PETUKYINOEHAOTENianbHOK CUCTEMOID
BMPOJOBX [EKiNbKoX XBUMUH 63 Byab-sKkuX KMiHivHNX
cuMnToMiB. Ane npy TPUBAOMy NPOHUKHEHHI BOHW Ail0Tb
AK PO34MHHI aHTUreHn. bakTepii Ta iXHi aHTUreHw, Wwo cuc-
TEMaTU4HO AMCNEpPryioTh, BUKMMKAOTb CYTTEBY CUCTEMHY
Bignosigb [9,11]. JleiikounTn, eHpoTenianbHi KNiTMHW Ta
renaTouuTy pearylotb Ha GakTepii/akTop BipyneHTHOCTI
cekpeLieto npo3ananbHuX MeaiaTopiB iMyHHOI cucTemu
(UMTOKiIHM, XeMoKiHW, C-peakTuBHUIA 6iNok). Po3unHHi
aHTUreHW pearylotb 3i CneuudiYHUMK aHTUTInamu, Lo
LIMPKYMIOKOTb, YTBOPIOKOYM IMYHHI KOMMeKeu, ski Hagani
MiZCMMIOKTL 3ananeHHs B MiCLsX BiaknageHHs. Kpim Toro,
nposananbHi Mediatopu, ak-ot IL-1B, IL-6, TNF-a i PGE,,
NpoAYyKOBaHi MiCLIEBO 3amaneHuMW TKaHWHAMM SICEH,
MOXYTb MaT CUCTEMHWIA BMAMB, HANPUKNagd, CrpUYnHS-
TV engoTenianbHy AucdyHKuUito. Mpo3ananbHi LMTOKIHN
MOXYTb BUKMWKaTN NENKOLMTO3, eKCrpecito BinkiB roctpoi
thasn [2,13,14,30]. Kpim rocTpoi ¢hasu B cupoBaTLli KpoBi
BUSIBNSAIOTH Taki peareHTw, sk aminoigHuii 6inok, gibpuHo-
reH, iHribiTop akTMBaTopa nnasmiHoreHy-1 Towwo [1,2,13]. Yci
CUCTEMHi 3aXBOPIOBAHHS OpraHi3My 3ayyeHi B Liet npoLec
i OB'A3aHi 3 reHepani3oBaH1MK AUCTPOIYHO-3ananbHUMK
npoLecamm B NapOfOHTi.

3Baxatoun Ha OpraHOTUMOBICTL 3anarbHOro NpoLecy
y TKaHMHAX NapOLOHTa, BYEHi 3BEpTalTb yBary Ha porb
MapKepiB, aKTUBHWUX PEYOBUH i MONEKYI, SIKi MaloTb BaX-
nnBe 3HayYeHHs y POpPMyBaHHI NATOMOrYHOMO NpOLECY,
0cobnmBocTsX Moro nepebiry, LOMiHyBaHHI 3ananeHHs Ym
AncTpodii [56]. HUHi Lie ANCKYTYIOTb NUTaHHS NPO NEPBUH-
HICTb XapakTepy 3MiH Y NapOAOHTI NPU reHepaniaoBaHoOMy
NapOQOHTHTI.

3ananeHHsl —BaXniBa CKNaaoBa 3aranbHoi BionoriyHoi
BiZNOBIgj, 3aBAAKM SKi TKaHWHW NapOLOHTa HamaratoTbCs
BrOPATUCA 3 Pi3HUMM 3arpo3amu, SK-OT BrIMB NaTOreHiB i
MoApasHIKiB, PEMOAENOBaHHS MOLLKOMKEHUX KITITUH. Yepes
afanTaviiHi 3MiH1 MiCLEeBOI CyaUHHOI CUCTEMM 11 BUBIMbHEH-
HS Pi3HUX MegjaTopiB, LLO B3aEMOLIIOTb i3 HENTpOinamu Ta
iHLLIMMY TUNAMM KMITUH, OCHOBHUMU OYHKLISIMM 3anasieHHs
€ YCYHEHHS! MEePBUHHOT NPUYMHK iHdDikyBaHHS abo Tpasmm
KIMiTUH, O4YULLIEHHS Bif anONTO3HWX | HEKPOTU30BAHUX KMITUH
Ta iXHIX 3anuLLKIB, iHILiOBAHHSA BiZHOBMNEHHS TKaHWH [58].
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Y BiANoBiAb Ha iHiKyBaHHS TKaHWH, TPaBMY Y 3ananeHHs
HenTpodinu — nepLui KNITUHW, LLO BUBIMbHSAIOTLCS 3 KPOBO-
00iry # HanpaBnstoTLCA [0 NOLLKOMKEHUX AinsHok [13,59].
IMpouec B1xoay HEMTPOINIB — CKNaAHWIA Kackag HU3bKO- Ta
BICOKOADIHHMX aare3vnBHUX B3AEMOAIN HEATPOMINiB 3 eHa0-
Teniem. Kpim XeMOKiHiIB, iHLLI BaXNWBI MegjaTopy 3ananeHHs,
LLI0 B3AEMOZiOTb Ta aKTUBYKOTb HENTPOMINK, BKIOYAKOTL
apaxigoHoBy KUCMOTY, ii NOXigHi, SK-0T npocTarnaHanHu,
NENKOTPIEHN, Ta NPOAYKTY aKTVBALji KOMMIEMEHTY, 30Kpema
aHadbinatokeuHm C3a i C5a [14,15,60].

Cuctema KoMnnemeHTy MicTuTb Maibke 50 piguh-
HO-(ha30BMX, KNITUHHO-MOBEPXHEBUX ab0 BHYTPILUHbO-
KNITUHHUX BinKiB, siki 3anycKaloTb i PerymnioTb CUrHanbHi
LUMSAXM, ONOCEPEOKOBYIOYM IMYHHWIA HarNsaa i romeocTas
[61]. AkTBALiSt KOMMIIEMEHTY 3anyCKaETbCS PiI3HAMM LLMS-
xamut (Knacu4HWi, NeKTUHOBMI abo ansTepHATMBHUIN), YCi
BOHU CXOAATHCS 0 KOMMMEMEHTY, LLIO 3yMOBITIOE (hepMEH-
TaTUBHE YTBOPEHHSI €CDEKTOPHIX MONEKY, LLO MONErLLYoTh
Zito aHTUTInN | aroLmTIB HA OUYNLLIEHHS MIKPOBHWX 30yaHNKIB
(4epe3 oncoHizaLlito), 3yMOBMIOKTH aKTVBALLiIO 3ananbHuX
KIMiTUH, @ TaKOX Ni3yH0Tb MOXIUBI natoreHu [56]. Ane konm
KOMMEMEHT HeperyrnboBaHuii abo HaMiPHO aKTUBOBAHUIA,
BiH MOXe kepyBaTy abo nocunioBaTy naToreHe3 HU3KK 3a-
nanbHMX 3aXBOPKOBaHb, BKITHOYAKOUM XBOPOOW MapoaoHTa
[62]. Tomy ouiHtoBaHHS poni perynsaTopis opMyBaHHs Ta
nepebiry NatonoriyHoro npouecy y TKaH1Hax napoaoHTa
PO3KPMBAE He TirNbki 0COBMMBOCTI MICLIEBMX MEXAHI3MIB,
LUnSXM MoZynAaLii 3ananbHOro Yn AUCTPOGiHHOro npoe-
cy, ane 1 BuGip echeKTMBHMX Nikapcbkux 3acobis [63]. Lie
BaXXNMBUIA HANPsM y NikyBaHHi Ta npodinaktuui xBopob
MapofOHTa, SKWIA BUMMSAAAE HECKIHYEHHUM, ane 3 YiTKUM
NPUKMNaaHAM 3HaYeHHSM. 11151 LibOro NOTPIOHi YUMCTeHHI Tpu-
Basli paHAOMi30BaHi KOHTPONbOBAHI AOCTIIKEHHS KNIHIYHO-
r0 Vi eKCiepUMEHTAsbHOrO HampsMiB. MoTpiBHO po3pobuTy
HOBE MOKOMIHHS NpenapariB i3 NOBiNbHAM BUBINIbHEHHAM
i3 nikapcbkoi popmMn Manogo30BaHUX KOMMOHEHTIB i3
LiNbOBMAM NPU3HAYEHHAM AN MICLEBOTO [JOCTaBNEHHS,
LLO BKMKOYATUMYTb HOBI 3ac00u, Hanpuknag iHribitopy 4
HeaHTMOaKTepilHi areHTW (NpoTu3ananbHi MeguKameHTy,
iHrpedieHTV Ansa pereHepaldii KicTok) [64].

MopynsuiiHa Tepanis 3abeaneyye KOHLENLito NikyBaH-
H$1, KOTpa CMpsSiIMOBaHa Ha 3MiHy cTaHy abo (byHKLi naLieHTa
ANS NiKyBaHHS 3aXBOPIOBAHHS. YMOBHO PO3pIi3HAOTL i
BM/MB Ha OpraHiam 3aranoMm i Ha M'siki TKaHVHW NapofoHTa
Ta 0T KICTKOBY YacTuHy [65,66]. Y pasi xBopob napogoHTa
BB HA OpraHiaM NepeBaXHO CPSIMOBAHUIA Ha Perynto-
BaHHs IMyHHOI peakuii cnocobamu, Wwo 3anobiraiotb abo
MOKPaLLYtOTb CTaH MOLLKOMKEHUX TkaHWH. MeTa aeskux i3
LMX NigXoaiB — po3ipBaTii 3aMKHYTWIA LWIKI, SIKVIA MOB'3ye
MiKpo6HUI ANchios | AecTpyKLUiliHe 3ananeHHs Ta NexuTb
B OCHOBi XPOHIYHOCTi reHepanisoBaHOro NapodoHTUTY
[5,67]. IMoBipHO, KOHTPOMIOKOYM 3ananbHy peakLito XBOpOro,
MOXHa OOMEXUTU HAOXOMKEHHS NMOXUBHUX PEYOBWH A0
Mikpo6ioTu, Wo nigTpumye ancbios, CTBOPIOKUM cepeso-
BULLE, SKE MOXE BIiJHOBUTM MIKPOBHY hriopy, CymicHy 3i
300pOB'IM NapofoHTa. B ineani echekTvBHa TepaneBTMYHa
MOZyIISILList CAMOTO OpraHiamMy MOXe BiiHOBUTM BanaHc Mix
npo3sananbHMMK Ta NpoTU3ananbHUMmn Megiatopamm [68],
6rokyBaT po3BUTOK XBOPOOW Ta CMpUSTU CTBOPEHHIO
cepefoBuLLa ANS YCYHEHHS 3ananeHHsl Ta BigHOBMNEHHS
TKaHUH NapofoHTa. HectepoigHi npoTn3ananbHi npena-
paty iHribytoTb LMKIOOKCUreHa3Huii Wwnsx metaboniamy
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apaxigoHOBOI KUCIOTK, Le OAWH i3 HanpsiMiB NikyBaHHS
XBOPUX Ha TiHBIT | NAPOAOHTUT, X04a HUHI Li npenapatu
MatoTb CyTTEBI NOBIYHI sBMLLa [69].

Yumanuin iHTepec BUKIMKAE HOBUIA Niaxig — Mogynauis
opraHi3my Ans perynioBaHHs 3ananexHs. Lie Hosi peyosu-
HW — PEe30nbBIHK, SKi HE MPUTHIYYIOTb FOCTPE 3ananeHHs,
Lo BaxnvBe Ans 6opoTbom 3 iHGeKLIiE Ta Cnpusie onTu-
MarnbHOMY 3aroeHH0 paH, ane 3anobiraioTb 1oro NogoB-
XeHHto [58,68,69]. Lli cnonyku BkntovatoTh noxigHi omera-3
KMPHWX KWCIIOT, [IOKO3areKCaeHoBY Ta eMKo3aneHTaeHoBY
KUCMOTK, a TaKOX NIMOKCUHU, OTPUMaHi 3 apaxifoHOBOI
kucnotm [66,69-71].

[HWa rpyna HOBMX aHTUKOMareHoMiTUYHUX CMOMyK Lue
He 3aTBepaKeHa AN1s1 KIiHIYHOro 3aCTOCYBaHHS Y NOAEN,
arne nokasana 6e3neky 1 eheKTUBHICTb Ha Pi3HUX MOZEnsX
3axBOPOBaHb NAapOAOHTa Yy TBapuH. Lie HoBi XiMiyHi moaw-
ikauii KypKyMmiHy, KM4OBOrO iHrpeaieHTa HaTypanbHol
cnevii kypkymu [72].

LLle ognH Hanpsim — nikyBaHHS aHTULIMTOKIHAMMU, KW
nepenbavae MicLieBe 3aCTOCYBaHHS HEWTpanisyBanbHuX
MOHOKIMOHAamNbHUX npenapariB: aHTUTin abo aHTaroHiCTiB
peuenTopis Ans GrokyBaHHs i npo3ananbHUX LMTOKIHIB
[73]. Po3pobnieHi rpynu Lmux npenaparis, WO MOTEHLHO
HEraTWBHO BMIMBAKTb Ha IMYHITET, @ TakoX GMOKyTh
OVHWYHI LIMTOKIHK, @ Le Moxe ByT ManoedekTUBHM
LU0 BracHe 3ananeHHs. EkcnepumenTanbHo foBeaeHa
eeKTMBHICTb Npenaparis, Ski MOXYTb raribMyBaTV akTuBa-
LLito KOMMINIEMEHTY B SICHaX, LLIO iHribye 3ananeHHs Ta BTpary
anbBEONSPHOI KICTKOBOI TKkaHWHW, 3anobirae aerpagauii
CMOMYYHOI TKaHWHW, NPULLBUALLYE 3arOEHHS paH [32,74].
BviB4aloTb MOXMMBICTb BUKOPVCTAHHS FOMOMOTiYHIX BirnkiB
eHpoTenito (eHgoTenianbHUiA nokyc-1), knii Moxe Ornokyea-
TV PO3BUTOK NAPOLOHTUTY LUNSXOM NPUTHIYEHHS aKTUBHOCTI
KIITVH, JOMyYeHMX y 3ananeHHs,, a Takox HacTymHi mpoLie-
CW, L0 CTOCYHTbCS OCTEOKNacToreHesy. MepcnekTnBHO0
BBaXatoTb TEPanito, L0 CNPSAIMOBAHA Ha afanTuBHI IMYHHI
KNiTUHK, 30KpeEMa Ha B-KniTvHM Ta nnasmMaTtuyHi KniTuHW Ans
nikyBaHHs XxBopob napogoHTa. ObmexeHi AaHi ceifyatb Npo
noTeHLian Takoi Tepanii [75]. Y HelogaBHLOMY AOCTIIKEH-
Hi BUBYAIM TaKOX KNiTUHW T-xennepm 17.

OnwH i3 HanpsamiB Tepanii — 3anobiraHHs pyMHIBHAM
npoLiecam y TKaHUHax NapoaoHTa, iXHe GriokysaHHs [15,56].
Tak, BCTaHOBWUNW: 3anarnbHa peakList y TKaHMHax napoaoHTa
MOXE MaTu LUKIANMBUIA BNAMB Yepes Kiflbka MexaHiamis:
iHOYKLiIO MaTPUYHNX METANOoNPOTEIHa3, L0 CPUYMHSIOTH
[erpagaLito CrionyyHoi TKaH1HW, PaKTop HEKPO3Y MYXINHK,
LU0 CTUMYTIOE AnchepeHLiiaLlilo Ta aKTUBALLito OCTEOKIACTIB,
NpW3BOAAYM [0 PO3CMOKTYBAHHS KiCTKM, iHTEpnewnkiH-1B
i3 pynHiBHOW 3daTHicTio [14,29]. PyiHyBaHHS Cnony4HOT
Ta KiCTKOBOI TKaHUH MOXHa 3abnokyeatu 6e3nocepeaHL0
LUMSXOM HaLinBaHHSA Ha eheKTopHi MexaHiamu [5]. Ans
LIbOr0 3aCTOCOBYHOTb @HTMOIOTHKM rpYMn TETPALMKITIHY, SIKi
MOXYTb OrOKYBaTW aKTMBHICTb MAaTPUKCHUX METanonpo-
TeiHas3. bicdocdoHaT — aHTMpPe3opOTMBHI Npenaparty,
O 3B’A3Yy0Tb MiHEpanbHi KOMMOHEHTW KICTKM (KpucTtanu
rigpokcnanaTuTy) Ta BMAMBaKOTb Ha Ail0 OCTEOKNAcCTIB.
OnuH i3 MOXIIMBKX MexaHi3MiB aii bicchocdoHaTie — cnpu-
SHHS anonTo3y ocTeobnacTi. IHWwWA nigxig 4O NpsiMOro
MPUrHiYeHHs BTpaTK KICTKOBOT Mack — 3anobiraHHs aude-
peHuiaLii ocTeoknacTis LWNSXOM 6rnokyBaHHs B3aeMogii
TNF-a 3 Noro peLenTopoM Ha MOBEPXHi NOMNepeaHWKiB
octeobnacTis [76]. OcTeoknacT Takox MOXyTb peryrio-
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BaTuCs cekpeTopHuM binkom Wnt 5a, sikuit npoaykyeTbes
300POBUMM TKaHUHaMW SceH [77].

[HWi noTeHUilHi cTpaTerii NnikyBaHHs nepenbaqatoTb
BWKOPWUCTaHHS aHTaroHICTiB (pakTopa HEKPO3y MyXnnHU a,
30Kpema cTepoifiB. Lli MeToam nikyBaHHs MatoTb iCTOTHI
noBiuHi echekTn, iX He MOXHa NpKU3HaYaTy Ans TPUBANoro
3acTocyBaHHs1. CTaTuHK, WO XapakTepu3yoTbCs MpoTH3a-
nanbHUMK BMACTUBOCTAMU, TaKOX 3YMUHSIOTb PO3BUTOK
xBopob napopoHTa [78]. Ak i iHribiTopn cuHTesy npocta-
rMaHAVHIB, BOHW eEKTUBHI TifbKu Nif Yac NikyBaHHS i
He BiABEpHYTb HacnigkM 3axBOPKOBAHHS. 3Baxatoun Ha
noBiyHi epekTy, KOAEH i3 HUX HE BBAXAKOTb ONTUMANbHUM
npenapaTtoM A5 NikyBaHHs napoaoHTo3y [15]. Y nepcnek-
TUBI CNnig 3MiHIOBaTW Napaaurmy TepaneBTUYHOrO nigxoay
[0 NiKyBaHHSA XBOPWX Ha reHepanisoBaHwii NapoLoHTUT
Bi 6roKyBaHHS 3amasnbHOro MpOLECY [0 BUKOPUCTaHHS
megjiaTopiB NaTonoriYHoro NPOLECY ANS 0ro perynioBaHHs
[15]. ®apmakonoriyHi MoLLyKM B LIbOMY HanpsiMi TPUBatOTb.

Baxnuee nutaHHs napogoHTonorii — 0cobnMBOCTi
CTPYKTYPHOI OpraHisaLii TKaHWH NapoAoHTa, BUHWKHEHHS
Ta nepebir xeopob y NMoAer CTapLLoro Ta MoXWIoro Biky
[79-81]. Came Taki nauieHT mMatoTb NiABULLEHY CrpUI-
HATIMBICTb A0 iH(EKUINHMX i 3ananbHUX 3aXBOPHOBAHb,
BKIHO4A04M 3aXBOPHOBaHHS NapofoHTa. BBaxaloTb, LU0 Bik
BMMVBAE Ha iMyHO3ananbHui ctatyc Ta/abo pereHepatve-
HWIA NOTeHLian TKaHWH NapoAOoHTa Tak, Lo 30iNbLIyETHCA
CMPUAHATAMBICTL A0 NAPOLOHTUTY BHACMIAOK NOPYLUEHHS
(pYHKLOHYBaHHS iMYHHWX i CTOBOYPOBWX KIITWH, SIKi MO-
TEHLIIHO MOXYTb AMcbanaHcoByBaTW perynsuito iMyHHoT
BiZNOBIAj Ta NOripLLyBaTH BiGHOBNEHHS TKAHNH NAPOAOHTA
[82,83]. CtapiHHsi reMOMoeTUYHUX CTOBOYPOBMX KMITUH —
rOrfioBHa MPUYKMHA IMYHHOTO CTapiHHSA, WO BMNIUBAE Ha
BPOKEHWN Ta aganTauiiHui imyHitet [83]. OTxe, ¢hisiono-
riYHe CTapiHHSA eHgoTenianbHNX KNITUH SK HaBaXIMBILLNA
KIITMHHWIA KOMMOHEHT Hillli reMOMOETUYHUX CTOBBYPOBUX
KMiTUH 3yMOBMOE (hyHKLiOHaNbHe cTapiHHA [84]. TpaHc-
nnaHToBaHi Monogdi cToBOYypoBi eHpoTENianbHi KIiTUHM
OMOINOZKY0Tb (OYHKLIOHANbHY aKTUBHICTb FeMONOETUYHUX
CTOBOYPOBUX KITITUH Y CTAapyX TBAPWH, @ OTXKE, MPUHAAMHI
4acTKOBO, MPOLIEC CTapiHHS MOXHA BBaxaTu 060pPOTHUM
npouecom [85]. HuHi nocunioeTbes iHTepec Ao cToBOYpo-
BUX KITITUH Me3eHXiMarnbHoi cTpomu. Lii HoBi TepaneBTUYHiI
BapiaHTV MOXyTb MPOTUAIATU HECNPUATIIMBAM edhekTam
CTapiHHS 3 NPUBOAY HU3KM 3aXBOPKOBaHb i, MOXIUBO,
MapofoHTUTY.

HesBaxatoun Ha noTeHuian pauioHanbHUX LinboBUX
nigxopis Ans 3anobiraHHs Ta NikyBaHHs XBOPOO NapoAoHTa,
GinbLuoto npobnemMoto € KniHiYHe OLiHIOBaHHS Npenapartis
B aCMeKTi IXHiX PU3VIKIB i nepesar.

BucHoOBKH

1. TepBUHHO CTpaTerivyH1M HanpPsMOM MPOMINaKTUKX
3ananeHHs ICEH € YCYHEHHs! MPUKPINMeHHs! NapofoHTO-
nmaToreHiB 4o eniTenito Ta noBepxHi 3ybiB Ans 3anobiraHHs
MPOHVKHEHHIO MIKPOOPraHi3MiB Ta iXHiX TOKCMHIB Yepe3
NpVPOAHi 3axucHi Bap’epw.

2. ins 3anobiraHHs aucbiody, TpMBANoro MikyBaHHS,
niATPUMYBanbHOI Tepanii Ta NPoinakTkM BaxnuBiLLi
GionoriyHi nigxoau 3 3aCTOCYBaHHAM NPOGIOTUKIB, @ TAaKOX
iHLIMX MPUPOAHUX areHTiB; PO3pobNATL KOHLENL0 Bak-
LMHaLii NpOTN NapOAOHTUTY.

3. Kopekuito natonoriyHoro npouecy B NapoLoHTi
pO3rNsAQar0Th Y KOHTEKCTI 3aranbHoi BionorivHoi Bignosiai
opraHismy. Tomy OLiHIOBaHHS POfi MOTO PerynsaTopie pos-
KpMBaE He Tinbky 0COBNMBOCTI MiCLEBUX MEXAHI3MIB, LLMSXM
mogynsiii, ane 1 Bubip edeKT1BHIUX NikapCbkux 3acobiB.

MepcnekTuBM nopanblumx gocnigxeHb. MMpouec
MOAYNALUINHOI Tepanii y XBOpUX Ha NapodOHTUT nepea-
6avae He Tinbky 6roKyBaHHs OKPEMUX NAHOK NaToreHesy,
ane i 30aTHICTb PerynoBaTu ix Monekynamm Y akTMBHAMM
CronyKaMu 3 CENEKTUBHUM JOCTaBMNEHHSM | NPOIIOHroBa-
HOIO J1i€t0 B OpraHi3mi, Lo Br13Havae 6ionoriyHy cTparerito
NiKyBaHHS Ta NPOMIiNakTUKX LbOro 3axBOPHOBaHHA. Lle
3yMOBMOE HEODXiAHICTb rMUOLLOr0 BUBYEHHS MPOLIECIB
thopmyBaHHs Ta nepebiry natonoriyHoro npoLecy, po3po-
6neHHs HOBWX MiZXOAIB | BNPOBaKEeHHs! BUCOKOEhEKTHB-
HWX Npenaparis He TiNbkv MiCLEBOI Aji, ane i CCTEMHOrO
BNVBY Ha OpraHiam.
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3acTocyBaHHA TOLMAI3yMaby B KOMNAEKCHOMY AiKyBaHHi
XBOPOro Ha KopoHaBipycHy xsopo6y (COVID-19)
i3 cynyTHim peBMaToOiAHUM apTPUTOM (KAIHIUHUW BUNAAOK)

B. A. Bisip@*EFf A, C. CapomoB(2*BCPE O, B, AemipneHko(DBCDE

3anopi3bknii AepxaBHWUI MeAUUHWI YHIBEpCHTET, YkpaiHa

Case report

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

Meta po6oTn — 03HaNoOMUTM NikapiB-NPAKTVKIB i3 KNiHIYHAM BUNAAKOM 3aCTOCYBaHHS TOLMNi3ymaby B KOMMNEKCHOMY MiKyBaHHi
XBOPOro Ha kopoHaeipycHy xBopoby (COVID-19) i3 cynyTHIM peBMaTOigHUM apTpuToMm.

Marepianu Ta meToau. HaBogyMo KniHi4HWIA BUNAZOK BNACHOMO CNOCTEPEXeHHs 3a kniHiYHuM nepebirom COVID-19 y nauieHTa
3 CynyTHIM peBMaTOIgHWM apTPUTOM Ha T/li KOMMIEKCHOTO NiKyBaHHS 3 3aCTOCYBaHHAM PEKOMBIHAHTHOrO ryMaHi30BaHOro MOHO-
KIoHarbHOro aHTuTifa 4o NMoacekoro peentopa I1-6 Touunisymaby.

Pesynitatu. MauieHT i3 Tskkum nepebirom COVID-19, pesynstati 0BCTEXEHHS Ta NMikyBaHHS KOTPOTO HaBeAeHi y CTaTTi, ko-
Mop6igHiA 3a peBMaToiAHNM apTPUTOM. PO3BUTOK LIUTOKIHOBOTO LUTOPMY Ha roCmiTanbHOMY eTani NiaTBEPMmKEHUIA NiABULLEHHAM
MapKepiB CUCTEMHOrO 3ananeHHs: C-peakTueHoro binka, J-auMepa, ibpuHoreHy, — maibke 50-pa3oByM 3pOCTaHHSM CupoBaT-
KOBOIO piBHS iHTEpNEiikiHa-6, a TakoX PO3BUTKOM abCOMIOTHOI Ta BiAHOCHOI NiMdouuTONeHii. Hessaxatoun Ha npoTuaanansHy
Tepanito 3 3aCTOCYBaHHAM CUCTEMHUX KOPTUKOCTEPOIAIB, CTaH NaLieHTa NPOrpecyBHO NOTIpLLYBAaBCS.

Micns ouiHOBaHHS NOKa3aHL/NPOTUMOKa3aHb YXBanWW PileHHs NPO 3acToCcyBaHHS iHribiTopa pelenTopis iHTepnenkiHa-6 To-
umniymaby, Ha Tni nikyBaHHs SKUM CriocTepirani LWBMAKY NO3UTUBHY KIiHIYHY, NabopaTopHy Ta peHTreHoNorivHy AnHamiky. Ha
nigcTaBsi NOPIBHANBHOIO aHani3y AaHUX BIACHOTO KMiHIYHOTO BUNaZKy Ta pesyrbTaTiB peneBaHTHUX KNiHIYHUX AOCTIZKEeHb, CBITOBUX
pekoMeHzaLiit i HacTaHOB CHOPMOBAHI YSIBMEHHS! LLOAO AOUINBbHOCTI 3aCTOCYBaHHS TOLMIi3yMaby y XBOPWX Ha KOPOHABIPYCHY
XBOpOOY.

BucHoBku. 3acTocyBaHHS pekOMOIHAHTHOrO ryMaHi30BaHOTO MOHOKIOHANbHOTO aHTUTINa 4O MIOACLKOro peuentopa iHTep-
nevikiHa-6 Touwnisymaby B KOMMNEKCHOMY MnikyBaHHi kopoHaBipycHoi xBopobu (COVID-19) Tspkkoro nepebiry, komopbigHoi 3
PEBMATOILHWM apTPUTOM, € NATOrEHETUMHO OB PYHTOBaHUM i NPU3BOANTB [0 PErPECY OCHOBHIX KIIHIYHWX | nabopaToOpHWX 03HaK
LIMTOKIHOBOTO LLTOPMY, PecnipaTopHOi HEAOCTATHOCTI, CNPUSE MOKPALUEHHIO PEHTTEHOMOTIYHOI KapTUHU, @ OTXE CKOPOYEHHIo
TepMiHiB rocnitanisauii. HeobxigHi Benuki paHgomisoBaHi nnaLebo-KoHTPOrNbOBaHi LOCHIMKEHHS!, 30KpeMa i B MonynsiLii XBopux
i3 pisHUMK KOMOPBIZHAMM CTaHaMW, ANt OCTATOYHOTO 3'sICYBaHHS MiCLis Ta POri aHTULIMTOKIHOBMX NpenapariB Y nikyBaHHi XBOPUX
Ha COVID-19.

Use of tocilizumab in the combination treatment of a COVID-19 patient
with concomitant rheumatoid arthritis (a case report)

V. A. Vizir, A. S. Sadomoyv, 0. V. Demidenko

The aim is to familiarize practitioners with the clinical case of tocilizumab use in the combination treatment of the coronavirus
disease (COVID-19) patient with concomitant rheumatoid arthritis.

Materials and methods. The clinical case shows our own follow-up of COVID-19 clinical course in the patient with concomitant
rheumatoid arthritis during combination treatment with the use of a recombinant humanized anti-interleukin-6 receptor monoclonal
antibody tocilizumab.

Results. The patient with a severe COVID-19 course, whose examination and treatment results are given in the article, was
comorbid for rheumatoid arthritis. The cytokine storm development at the hospital stage was confirmed by an increase in markers
of systemic inflammation: C-reactive protein, D-dimer, fibrinogen, an almost 50-fold increase in serum interleukin-6 level, as well
as absolute and relative lymphocytopenia. Despite the anti-inflammatory therapy administered with systemic corticosteroids,
the patient's condition progressively worsened.

After assessing the indications and contraindications, it was decided to use the interleukin-6 receptor inhibitor tocilizumab, followed
by rapid clinical, laboratory and X-ray positive response to the treatment. The understanding of tocilizumab use in patients with
COVID-19 at the current stage was formed based on the comparative analysis of our own clinical case data and the results of
relevant clinical trials, world recommendations and guidelines.

Conclusions. The use of recombinant humanized anti-interleukin-6 receptor monoclonal antibody tocilizumab in the combination
treatment of severe COVID-19 with concomitant rheumatoid arthritis is pathogenetically based and decreases the main clinical
and laboratory signs of cytokine storm, respiratory failure, improves chest x-ray findings and reduces the length of hospital
stay.

Further large randomized placebo-controlled trials including the population of patients with various comorbid conditions are needed
to clarify conclusively the place and role of anti-cytokine drugs in the treatment of COVID-19 patients.
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MpumeHeHUe TouMAM3ymaba B KOMNAEKCHOM A€4eHUU 6OALHOrO
KOpOHaBUpYCHOM 6one3Hblo (COVID-19) ¢ conyTcTBYIOLMM PEBMATOMAHBLIM apTPUTOM
(KAMHWuecKuM CAyuan)

B. A. Busup, A. C. Capomos, A. B. AemupeHko

Llenb pa6oTbl — 03HaKOMWUTb MPaKTUKYHOLMX BPaYeil C KIMHUYECKUM Cry4Yaem NPUMEHEHNs ToLMnmM3ymMaba B KOMMIEKCHOM
neveHun 6obHOro KOpoHaBMpYCHo 6onesHbo (COVID-19) ¢ conyTCTBYHOWMM PEBMATOMAHBIM apTPUTOM.

Marepuansi u meTtoabl. [puBeaeH KIMHUYeckuii cryyar cobcTBeHHOro HabniogeHns 3a knnHnyeckum TedeHnem COVID-19 y
nauueHTa ¢ COMyTCTBYIOLLMM PEBMATOWAHbIM apTPUTOM Ha (POHE KOMMMEKCHOTO NTeYeHNs! C NpUMeHeHeM pekoMOUHaHTHOMO
ryMaHu13upoBaHHOTO MOHOKIOHABHOO aHTUTENa K Yenoeveckomy peuentopy WM-6 Toumnusymaba.

Pesynktartbl. MaumneHT ¢ Tsxensim TedeHnem COVID-19, pesynsratsl 06cnenoBaHns v NeYeHnst KOTOPOro NpUBEAEHbI B CTaThe,
koMopOuaeH No peBMaToMaHOMY apTpuTy. PasBuTie LIMTOKMHOBOIO LITOPMA Ha rocnuTaribHOM 3Tane MoATBEPXAEHO MOBbI-
LLeHeM MapKepoB CUCTEMHOTO BocnaneHus: C-peakTusHoro Genka, [-aumepa, ubprHoreHa, — nouTt 50-kpaTHbIM POCTOM
CbIBOPOTOYHOTO YPOBHS WHTEpPIENKNHA-6, a Takke pa3BuTMEM abCOMKTHOW W OTHOCUTENBHON nuMdouuUToneHun. HecmoTps
Ha NPOTMBOBOCMANMUTENbBHYH) TEPANMI0 C MPUMEHEHNEM CUCTEMHBIX KOPTUKOCTEPOMZOB, COCTOSHME MauMeHTa NporpeccrBHO
yxyawarnocs. llocre oLeHkW NokasaHWi/NPoTUBOMOKa3aHN NPUHSTO PELLEHE O MPUMEHEHUU MHTMBUTOPA PELIENTOPOB UHTEP-
nelikuHa-6 Toumnmaymaba, Ha oHe NedeHust KoTopbIM Habnoaany BbICTPYIO MOMOXUTENBHYIO KITMHUYECKYIO, NabopaTopHyo 1
PEHTTEHONOIMYECKYH AMHAMIKY. Ha OCHOBE CPaBHWUTENBHOTO aHann3a AaHHbIX COBCTBEHHOO KIMHUYECKOTO Cryyas U pesyrb-
TaTOB PENEBAHTHBIX KITMHUYECKWX UCCIIEA0BaHNA, MUPOBLIX PEKOMEHAALMIA U PYKOBOACTB CHOPMUPOBAHLI NPEACTaBMEHUs O
npYMeHeHnn Touunmuaymata y 6onbHbIX KOPOHABMPYCHOM 60ONE3HbH0.

BbiBogbI. MprMeHeHe pekOMBUHAHTHOTO rYMaHW3MPOBAHHOMO MOHOKIOHAMBHOTO aHTUTENA K YeroBEYECKOMY PeLienTopy UH-
TepneiiknHa-6 Tounnuaymaba B KOMNIEKCHOM fieveHun kopoHaBmpycHom 6onestn (COVID-19) Tskénoro TeveHus, komopouaHo
Mo PEBMATOMAHOMY apTPUTY, NATOrEHETUYECKN OBOCHOBAHHO 1 NPUBOLANT K PETPECCY OCHOBHBIX KIMHNYECKMX W NTaBopaTopHbIX
MPU3HAKOB LIMTOKMHOBOTO LLITOPMA, PECTIMPATOPHOI HE[OCTATOMHOCTH, CIOCOBCTBYET YryULLEHWNKO PEHTTEHOMOTUYECKON KapTHHBI
W, KaK CreACTBUE, COKPALLEHMIO CPOKOB rocnuTanuaaumun. Heobxoaumo npoBeAeHue KpynHbIX PaHAOMU3MPOBaHHbBIX MnaLe-
60-KOHTPONMMPYEMbIX UCCMEA0BaHWIA, B TOM YUCTE B MOMyNsiLyM 6OMbHbLIX C pasnuYHbIMM KOMOPBUAHLIMWA COCTOSHUSMM, ANs

OKOHYaTeInbHOro BbIACHEHMA MeCTa U PONni aHTULIMTOKNMHOBMX NpenapaTtos B fie4eHUU NaLMeHToB C COVID-19.

KopoHogipycHa xBopoba (COVID-19), cnpuinHeHa SARS-
CoV-2, sanuwaeTbest rnobanbHUM BUKIIMKOM AMs NI0ACTBA
Ta nepeayciM CBITOBWX CUCTEM OXOPOHU 300POB'Sl.
Komop6igHi nauieHT — HaibinbLu Bpasnvea rpyna, B
SKiV pr3nk HecnpusTineux Hacnigkis COVID-19 ocobrnneo
BUCOKWIA. XBOPi HA peBMaTWUYHi 3aXBOPHOBAHHSI, 30KpeEMa
pesmaroigHuit apTpuT (PA), YacTo GinbLU cnpuitHATINBI 4O
Pi3HUX iHGhEKLiHMX YMHHUKIB (BakTepii, Bipycy TOLL0) Yepes
MOpPYLUEHHS! iMyHITETY. Ane 0CTaTO4HO He 3pO3yMiNo, UM €
B HUX BULLMIA PU3VK 3apaKeHHS Ta CKnagHilwmin nepebir
iHbekuii SARS-CoV-2.
3a pesynbratamm HeLoaaBHLOTO CUCTEMATUYHOTO Or-
nsay Ta MetaaHaniay [1], wo Hanivysas 26 obcepBaLiiHnX
focnimkeHb 3a yyactio 101 124 xBopux Ha peBMaTUuHI
3axBoptoBaHHs, 2000 3 HuX — iHdikoBaHi SARS-CoV-2,
BCTAHOBIEHO: MALIEHTW 3 PEBMATUYHUMK 3aXBOPHOBAHHS-
My MatoTb BinbLunii punk poasutky COVID-19 nopiBHsHO
3 3aranbHOK Monynsuieto, a puavk rocnitanisavii yepes
COVID-19 nopibHuin [O TaKoro B KOHTPOMbHIiA rpyni. Hase-
HICTb CyNyTHIX 3aXBOPOBaHb (Hacamnepes apTepianbHoi
rinepTeHaii Ta 3axBOptoBaHb JIEreHb) BipOriAHO acoLjloBa-
nacsi 3 NiABULLEHMM PU3VKOM rocniTaniaauii, MoB'si3aHoi 3
COVID-19, a Tepanisi iHribiTopamm haktopa HEKPO3y Myxnn-
Hu-anbda (PHO-a) icToTHO HiBentoana Taki Hacnigky. Mo-
XWIWI BiK TaKOX MOB'SA3aHNIA i3 MPLUMM KFiHIYHAM MPOTHO30M.
HesBaxatoun Ha neBHi YCmixu, AOCATHYTI B MEHemxX-
MEHTi KOPOHAaBIPYCHOI XBOPOOU, BIACYTHSA TapreTHa Tepanis,
KOTpa crpsiMoBaHa Ha NpUrHiYeHHs Bipycy. Y Oeskux Kni-
HIYHUX SOCTIMKEHHSX OTPUMAnV NEPCNEKTUBHI AaHi LLOAO
e(heKTMBHOCTI Npenapartis a4 toBaHTHOI Ta NaToOreHeTNYHOI
Tepanii — NikyBaHHA CUCTEMHUMU KOPTUKOCTEpOifamMu Ta
npenapatamm npsiMoi iMyHOCynpecuBHoI aii [2-5].
KopoHasipycHa xBopoba noe’sisaaHa 3 MopyLIEHHSIM
iMyHHOT perynauii Ta rinep3ananeHHsM, BKMIOYaKYm

nigBuLLeHNA piBeHb iHTepneikiHa (1J1)-6. 3acTocyBaHHs
Toumniymaby, MOHOKIOHaNBHOIO aHTUTINa NpoTu peLen-
Topa iHTeprelnkiHa-6, NPU3BOAMIO A0 KpaLLWX pesynbTaTiB
y NaUieHTIB i3 TSXXKOK MHEBMOHIEIO, L0 acouiiioBaHa 3
COVID-19 y kniHiYHUX BUNagKkax i peTpOCMEeKTUBHUX KO-
FOPTHUX AOCTIMKEHHSX [6].

CninbHicTb naToreHeTUYHUX MexaHismiB PA Ta
COVID-19, 3okpema rinepnpoayKLisi LIMPOKOro cnekTpa
nposananbHux uuTokiHia: II1-1, -6, -7, -8, -17, rpaHynouutap-
HOro KONMOHINCTUMYItoBarbHoro chaktopa, PHO-a Towwo, —a
Takox xemokiHis (CCL1, 3, 5 Towwo), Aae 3mory npunycTuTi
MeBHY KIiHIYHY ePEKTUBHICTb aHTULIMTOKIHOBIX JTiKapChKIX
3aco06iB y nikyBaHHi XBOPUX i3 TakoK KOMOPBIAHICTIO.

Pekomb6iHaHTHe rymMaHi30BaHe MOHOKIOHarbHE aHTUTINO
[0 ntoacekoro peuenTtopa I1-6 Toumnisymab cxeanexuin 4o
BUKOPWCTaHHS K BionoriyHnin xBopobomoandikyBansHui
npenapart (XMAPI) ans nikysaxHs PA [7], ane ioro npu-
3HayeHHst xopum Ha COVID-19 yce e nosa iHCTpyKUieto
[0 MeaUYHoro 3acTocyBaHHs («off-labely). YTim i3 yacom Bia-
©Bynacs eBontoList MOrNSIB OO MOT0 BUKOPUCTAHHS B MiKy-
BaHHi XBOPWX Ha KOPOHaBIPYCHY XBOPOOy: Bifl pekoMeHaaLiin
LLOA0 06MEXEHOT0 3aCTOCYBAHHS TiMbKW B MEXaX KMiHIYHUX
BUNPOOyBaHb [0 BKITIOYEHHS LIbOrO NikapcbKoro 3acoby y
KniHiYHi HaCTaHOBW NPOBIAHWX CBITOBMUX iHCTUTYLN [8—10].
OcTaHHiM Yacom 3'SBnsETbCA BCe Binblie MoBigOMIEHb,
LLIO came TIHOKOKOPTMKOIAM, @ He CUHTETUYHI Ta BionoriyHi
XMAPITT acouiotoTbCs 3 BALLMM PU3NMKOM TSHKKIUX HAcMiaKiB
COVID-19 y nauienris i3 PA [11].

OTxe, Mok y CBITi € 0OMEXKEHa KinbKiCTb AOCTIIKEHD,
MPUCBAYEHUX OLiHIOBAHHIO BMMBY KOHKpeTHUX XMAPT y
nauieHTiB i3 PA Ha nepe6ir COVID-19, kniHiuHMiA gocsig
3aCTOCYBaHHs aHTULMTOKIHOBOI Tepanii, sik-0T BriokaTtopis
peuenTopis I]1-6 Ansa nikyBaHHS XBOPUX i3 NOEAHAHO0
natororieto, 6e33anepeyHo, KOPUCHUIA.
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MeTa po6otu

OsHanomuty nikapiB-npakTUKIiB i3 KNiHIYHUM BUNALKOM
3aCTOCyBaHHs ToLMni3ymaby B KOMMIEKCHOMY MiKyBaHHi
XBOPOTO Ha KopoHaBipycHy xBopoby (COVID-19) i3 cynyTHim
PEBMATOIAHMM apTPUTOM.

Martepianu i meToAM AOCAIAKEHHA

HaBoaumo KniHiYHUI BUNAZoK BIACHOO CMOCTEPEXEHHS
3a kniHiyHum nepebirom COVID-19 y nauieHTa 3 cynyTHIM
peBMaToigH1UM apTPUTOM Ha Tili KOMMAEKCHOTO MiKyBaHHS
3 3aCTOCYBaHHAM PEKOMOIHAHTHOrO ryMaHi30BaHOrO MO-
HOKITOHamNbLHOro aHTUTINa 4o Moackkoro peuentopa 11-6
Touunisymaoy.

Pe3yabTati

MauieHT, YonoBik 64 pokiB, EBPONEOIAHOI pacy, MeLLKaHeLb
M. 3anopixks, NpawuiBHWK, rocnitanisoBaHuin Ha nixka
COVID-19 TepaneBTuyHoro BigaineHHs KHIM «Micbka ni-
kapHs Ne 7» 3anopiabkoi Micbkoi pagu 17.01.2021 p. Ha 14
[o6y Bin no4aTky 3aXBOptOBaHHS 3i Ckapramu Ha 3aauLLKy
3MILLAHOrO XapakTepy y CTaHi CMOKOH, L0 MOCKITIOETHCS
nig Yac MiHiMansHOro (i3MYHOTO HaBaHTAXEHHS, 3aranbHy
cnabkicTb.

3 aHaMHe3y 3aXBOPIOBAHHS BIZAOMO, IO CUMMTOMMU
nebtotysanm roctpo 04.01.2021 p., konu 3'sBUnmucs 3a-
ranbHa cnabkicTb, COHNMMBICTb, Ha 5 106y npuegHaBcs
abpomiHanbHU BoNbOBUIA CUHAPOM, MIABULLMNACS TEM-
nepatypa Tina go 38,6 °C. 3a mMeaguyHo [0MOMOroH
3BepHyBCS [0 cimenHoro nikaps 10.01.2021 p. 3gin-
cHunm MNP Ha BusenerHs PHK SARS-CoV-2 (y pexumi
peanbHoro yacy), pesynsrat noautueHuiA. 12.01.2021 p.
BUKOHanu komm'totepHy Tomorpadito (KT) opraHis rpyaHoi
NOPOXHWHW: B NEreHeBilt TkaHWHi 3 060X GOKIB NepeBaxHO
B nepudepnyHnX Bigdinax i nepuBackynspHO HasiBHa
«XMaponoAibHoi» opmu iHINkLTpaLis 3a TMNOM «Mato-
BOrO CKra» poamipamut 4o 45 MM Ha Tni napeHxiMaTo3HMX
TSOKIB, NiACUNIEHHS BHYTPILUHBOAOMBKOBOIO IHTEPCTHLIO 3
MaKCUManbHUM ypaxeHHsM napeHxiMmu cnpasa — 25 %,
aniga — 15-20 %. CyouHHWIA PUCYHOK HE 3MIHEHWIA, 1oro
Xig HopmanbHui. TpocBiT Tpaxei Ta BMAMMUX Bigainis
6pOHXiB He 3MiHeHWIA. JTiMchoBY3nM KOPEHIB i cepenoCTiHHS
He 30inbLUeHi, B CepeoCTiHHI NaTonoriYHi yTBOPEHHs He
BusBNeHi. MaricTparnbHi cyanHW Ha piBHi icpypkaLii nerexe-
BOro cToB6ypa He po3LumpeHi. O3Hak nereHeBoi rinepreHaii
HEMAE, Y NNeBpParibHNX MOPOXXHUHAX BUMIT HE BUSHAYMITA.
MaxBoBi NiMchoBY3NK He 30inbLUeHi. Y KICTKOBOMY CKeneTi
Ha JOCTiLKyBaHOMY PiBHi AECTPYKTUBHI 3MiHN HE BUSIBIMEHI.
BucHoBok: KT-03Hakv ABOGIYHOT nonicerMeHTapHoi NHeB-
moHii (CO-RADS 6) — COVID-19-acoujitoBaHoi T1noBoi
MHEBMOHii 3 MaKCUManbHM YPaXXeHHsIM nereHb crpaBa —
25 %, 3nisa — 15-20 %, nerkum CTyniHb TAXKKOCTI.

12.01.2021 p. 3 iHiLiaTMBM NauieHTa npoBeadeHa Te-
neKoHcynbTauia 3 nikapem KniHiku «Megikom» (M. KuiB).
BcraHoBnenuit giarHos: COVID-19 (M/1P+ 10.01.2021);
nosarocnitarnbHa ABoGiYHA MomicerMeHTapHa MHEBMOHIs,
Il kniniyna rpyna (06’em ypaxeHHs 25 %); nerenesa
HegoctatHicTb 0| cTyneHs. HagaHi Taki pekomeHaauii 3
nikyBaHHs: amikcuH IC, neBakcena, BitamiH C, aekpicton,
pamoTUaNH, LMHK, HypodeH, hepBeKC y pasi NiABULLEHHS
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TemnepaTypw Tina, akBaMakc, CTOMaTuauH, BPOMIeKCuH,
[ieKCaMeTa3oH, KCapenTo.

JlabopatopHo Big 13.01.2021 p. y 3aranbHomMy aHaniai
KpoBi BUsiBNeHa newnkonexis (1,7 r/n), npuckopena LWOE
(12 mm/rog), nanuykosiaepHwii HerTpodinbo3 (8 %),
BiJHOCHa MOHOLMTOMNEHIS (2 %); BCTAHOBWMU MiABMLLEHHS
MapKepiB 3ananeHHs Ta npokKoarynsHTHoI akTueauji: C-peak-
TuBHoro binka (CPB) —113,4 mr/mn, [I-aumepa —757 Hr/mn,
ibpuHoreny — 7,8 r/in. Y guHamiui Big 14.01.2021 p. y
3aranbHOMYy aHaniai KpoBi nenkoneHis 3MiHMnacs nemko-
umTo30M (12,3 r/n) i3 CYTTEBILLMM 3CYBOM NENKOLMTapHOI
thopmynm niBopyd (nanuukosgepHi HenTpodinun — 11 %),
3'aBunacs BigHocHa nimdovumtoneHis (8 %). Ha tni epanii
CTaH XBOPOrO 3 HETATVBHOO AVHAMIKOK): 3'SBUMMCS eni3oam
BHIKEHHS Hac4eHHA KpoBi KucHeM (SpO,) fo 93-94 %,
TOMY B JOMALLHIX yMOBaX CaMOCTINHO 3L iCHIOBaB pecnipa-
TOPHY NiATPUMKY 32 JOMOMOTOH0 KVICHEBOTO KOHLiEHTpaTopa
(5 n/xB). Hessaxatoum Ha nikyBaHHS1, KAICHEBY NiATPUMKY, B
AVHaMILj cnocTepirani NOrnMGNeHHs KUCHEBOI 3anMeXHOCTI
3i 3HWKeHHaM caTypadlii (SpO, = 92-93 %). 16.01.2021 p.
y 38'asky 3 fecatypaujieto (SpO, =90 %) ypreHTHo rocni-
TanisoBaHui.

PeneBaHTHWi# aHaMHe3 XBOpoOU CBIiAYMB, LU0 NaLlieHT
TPUBAnWIn Yac XBOpie Ha rinepToHiuHy xBopoby Il cTagii, no-
CTilHO oTpUMYe Banbcakop 160 mr/noby, kapgiomarHin 150
mr/po6y. Y 2020 p. nawieHToBi AiarHoCTyBan1 peBMaTtoigHui
apTpwT, TOMY BiH OTpUMYE CHTETUHHUIA XMAPTT (MeToTpek-
cat 15 mr/TvxaeHs), doniesy Kucnoty (5 Mr/TuxaeHb),
metunpes (4 mr/go6y). LLKianmBmx 3BM4OK, HECTPUATIMBIX
NPOMECINHNX YNHHUKIB HE MaB. EnigemionoriYHnin aHamMHes3:
KOHTaKT 3 iHLUMM NlabopaTopHO NIATBEPMKEHNM BUNaAKOM
COVID-19 3a 14 gHiB 10 NosIBY CUMMTOMIB 3anepeyyBas,
He BiABIOYBaB i He MPOXMBAB Y KpaiHi/perioHi 3 MicLEBOO
nepegayeto Bipycy y rpoMagi BignoBigHO 4O CUTYaLiHUX
3giTiB BOO3. MeankameHTO3HOI HENEPEHOCHOCTI HE MaB.
OnepatuBHWX yTpyYaHb He Byno. CnagkoBuin aHaMHes He
0BTSIKEHUIA.

Ha yac rocnitanisauii (17.01.2021, 02:00) 3aransHui
CTaH XBOPOro — TsbkkuiA. CTaH CBigOMOCTI — A 3a LLKasow
AVPU. Temnepartypa Tina — 36,8 °C. LUkipHi nokpusu
6niai, yncTi, 3BuyanHoi BonorocTi. 3pict — 172 cm, maca
Tina —195kr, IMT — 35,5 kr/m? (0xupiHHs [l cTynexs 3a kna-
cudikauieto BOO3). YacTora guxanshux pyxis (UAP) —32
3a XxBUnuHy. Yacrota cepuesux ckopodeHs (YCC) —94 3a
XBUINUHY. YacTota nynscy — 94 3a XBUNMHY, TaXipUTMIYHWRA,
3BMYANHOMO HaMOBHEHHSA Ta HanpyxeHHs. ApTepianbHui
TUCK (AT) —160/100 mm pr. cT. SpO, y Crokoi npu AnxaHHi
atmMocepH1M NoBiTPsM — 78 %, Ha iHransuji kucHem i3
nomipHum notokom (o 10 N/xB) Yepes 3Bu4aNHY NULILOBY
macky — 88 %. AycKynbTaTMBHO HaJ NEreHsMn QUXaHHs
Be3nKynsipHe, ocrnabneHe 3 060x BOkiB, Xpunu BiACYTHI.
[ianbHiCTb cepLs TaxipuTMidHa, TOHU NPUFIYLLEH], akLeHT
Il ToHy Ha nerenesil apTepii. MepuepnyHnx Habpskis He-
Mae. XKuBIT 306inbLLeHunin B 06’eMi BHACNigOK HAKOMUYeHHs
MiALIKIPHO-KMPOBOI KINITKOBUHY, NiA Yac nanbnavii M’skui,
6e3bonicHni. MeviHka — 6ins kpato pebepHoi ayru. Ce-
nesiHka nanbnawii He AocTynHa. CMMNTOM NOCTYKYBaHHS
HeraTuBHMI 3 060X 60kiB. Ce4oBMNyCKaHHs BinbHe, 6e360-
nicHe. BUNOPOXHEHHSs! perynsipHi, 3BU4aiHOrO KOnbopy Ta
koHcucTeHi. Ckapr i3 60Ky KICTKOBO-M'130BOi CUCTEMM Ta
00’EKTUBHIX 03HaK aKTWBHOCTi Cyrno6oBOro CMHAPOMY Ha
yac ornsigy He Byno.
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Erect PA

Content date:
Content tim:

W4096 / C2047

i
Zoom factor: 0.49

Puc. 1A-D. PeHTreHorpamu opraHis rpyaHoi NOPOXHWUHY NauieHTa:
A - nig yac HagXo[KeHHs y cTavioHap; B — HacTynHoro gHs nicnst BBeAeHHs Toumnisymaby; C, D — Ha 9 noby nicnsi BBeAeHHS Toumnizymaby.

BpaxoBytoun ckapri XBoporo, aHamHe3 XxBopobu,
pesynbTaTtn isnkanbHOro 06CTEXEHHS!, HAsBHI Ha Yac
ornsay pesynstaT nabopaTopHUX Ta iIHCTPYMEHTanbHUX
METOZIB JOCTIIKXEHHS, BCTAHOBWUIM NONEPEHIN AiarHo3:
kopoHaBipycHa xBopoba (COVID-19), Tsxkuit nepebir;
nigreepmkennit Bunagok (MNP PHK SARS-CoV-2 Haso-
¢hapuHreansHoro maska Big 10.01.2021 p. No3nTUBHUIA);
HerocniTanbHa nHeBmoHist, IV rpyna, COVID-19-acoui-
lioBaHa ABOGIYHa nonicermeHTapHa NHEBMOHIS!, TSKKOrO

W2878 / C8307

B (nepeaHA npAMa NPoEKLf)

D (3apHs npsiMa npoeKuin)

Ref: / Perf: operator
Content date: 20.01.2021

Content time: 11:11:37

Macura6 axpana : Her|

Zoom facto

nepebiry; nereHeBa HepocTaTHiCTb Il cTyneHs; rinepToHiy-
Ha xBopoba |l cTagii, pye BUCOKUIA [OAATKOBUIA PU3NK;
rinepTpodist NiBOro LWNyHOYKa; cepLeBa HegoCTaTHICTb |
cragii (Il dyHkuionansHui knac 3a NYHA); peBmatoigrmi
apTpuT; OXMPiHHSA Il CTYNeHs, aniMeHTapHO-KOHCTUTYLjO-
HanbHOrO r'eHe3y. PesynbTaT OLiHI0BaHHS PU3KKY PO3BUTKY
BeHO3Hoi Tpomboembonii 3a wkanoto Magya — 6 banis.
3 ornsgy Ha TSKKICTb CTaHy, HasiBHICTb TaxinHoe (32 3a
XBUNWHY), HEQOCSATHEHHS LiNbOBOT caTypaLlii, He3Baxatouu
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E (nepeaHs npAma npoekuisa)

Erect PA

Content date:
Content tim

W4096 / C2047

G (nepeAHs NpsiMa NPOEKLiA)

Zoom facts

Case report

W4096 / C2047

F (3apHA npsiMa npoeKLuin)

W4096 / C2047

H (3apHA npsiMa npoekuin)

Puc. 1E-H (npopoBxeHHs). PeHTreHorpamy opraHis rpyAHOI NOPOXHUHM NaLjieHTa:
E, F — Ha yac BunucyBaHHs 3i cTauioHapa; G, H — 4epe3 1 micsiLb nicns BUNMCKA.

Ha pecnipaTopHy NiATPUMKY NOMIPHUM MOTOKOM Yepes
nuusoBy Macky (10 n/xB), nauieHTa OrfsiHYB YEProBuii
nikap-aHecTesionor. [ns nikyBaHHs navieHT nepeseaeHni
Y BiiAiNeHHs iHTEHCMBHOI Tepanii Ta aHecTesionorii (BITA),
Ze nepebysas npotsrom 5 gib.

MNauieHT HagaB NMCbMOBY IHGOPMOBaHY AOGPOBINLHY
3rofy Ha 3AiNCHEHHS [iarHOCTMKW Ta NikyBaHHS 3a npo-
TOKOSIOM HafaHHS MeAMYHOI JonomMory Ans nikyBaHHs
kopoHaBipycHoi xsopotu (COVID-19).

Zaporozhye medical journal. Volume 23. No. 5, September — October 2021

Y BITA x80opomy BIifnoBigHO [0 NPOTOKONY HadaHHs Me-
JVYHOT JomnomMory Ans nikyBaHHs KOPOHaBiPYCHOT XBOpobu
(COVID-19), wo 3atBepmxeHuin Hakasom MO3 Ykpaitu Big
02 kBiTHa 2020 p. Ne 762 (B pegakuii Hakasy MO3 Ykpa-
iHm Big 31 rpyaHsa 2020 p. Ne 3094, YnHHi Ha MOMEHT
nepebyBaHHs NauieHTa B 3aknagi OXOPOHW 340pOB’s)
[12], HeBigknagHO MPU3HaYMNKM NiKyBaHHSA: ONTUManbHa
nigTpuMyBanbHa Tepanis, pecnipatopHa nigTpuMka ye-
pe3 NuLBOBY Macky 3 NOTOKOM KWUCHIO 15 1/XB; CUCTEMHI

7 Misska Likarnya
fi /

Content date: 05.0.

1 1M,
Zoom factor: 0.49
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KOPTUKOCTEPOIaN (BeKcameTasoH 8 Mr BHYTPILLHbOBEHHO
CTpymMeHeBO 1 pas Ha 00y), HU3bKOMOMEKYNSAPHI renapyHm
(eHokcanapuH 4000 aHTn-Xa MO (40 mr) nigwkipHo ABidi
Ha no06y), iHribiTopy NpoToHHOI nomnu (omenpason 40 mr
BHYTPILUHLOBEHHO CTpymMeHeBo 1 pa3 Ha foby). 3 ornsgy
Ha HasBHICTb y 3aranbHoMy aHaniai kposi Big 14.01.2021 p.
nevikounTody (12,3 r/n) Ta NanUYKosAepHOro HeMTpodi-
nbo3y (11 %), Lo, MMOBIPHO, CBIAYMMM NPO NPUELHAHHS
GakTepianbHOi (hropu, NauieHTy nNprUsHadeHa eMnipuyHa
aHTubakTepianbHa Teparnisi, BpaxoBytouy NOMepenHe Bu-
KOpUCTaHHS NeBodnoKcaLmHy Ha ambynaTtopHomy eTani:
uedrasngum 2000 Mr BHYTPILUHEOBEHHO CTPYMEHEBO
Tpudi Ha foby Ta MokcudnokcaumH 400 Mr BHYTpILLHBO-
BEHHO kpanenbHo 1 pa3 Ha foby. briokatopu peuenTopis
aHrioTeH3uHy (BanbcapTaH 160 Mr 1 Tabnetka Ha foby) Ta
aHTUTpomboumTapHi 3acobu (kucrnoTa auetuncaniuunosal
marHito rigpokeug 150 mr 1 Tabnetka Ha fo0y) 3anuiieHi
K Tepanisi CynyTHbOI CepLeBo-CyanHHOI natonorii. 3a
pekoMeHzaLisMy €BPONENCHKOI aHTUPEBMATUYHOI JTirn
OO0 BEAEHHS MaLieHTIB i3 peBMaTUYHUMU Ta M’S30-
BO-CKEMNETHUMM 3aXBOPIOBAHHAMMW B KOHTEKCTI iHeKLii
SARS-CoV-2 [13], nikyBaHHS peBMaTOIgHOTO apTpuTy
cunTetnyHum XMAPTT (meToTpekcar) BigknageHe. MNepo-
panbHe NpuiAMaHHs MeTUNpeay ckacyBamnu Yepes poamno-
yaTy Tepanito 4eKCaMeTa3oHoM Y 03I, L0 B NepepaxyHKy
CyTTEBO NepesuLLyBana Ty, SKy OTPUMyBaB NaLieHT Ha
forocnitansHoMy eTani.

Mig vac HapxomxeHHs naujentay BITA (17.01.2021 p.)
y 3aranbHOMy aHanisi KpoBi BUsSiBUNM nevikountos (14,3 r/n),
nanuykosiaepHnin HelrTpodbinbo3 (8 %), abcomtoTHy (0,92
r/n) i BigHOCHY nimcpoumToneHito (7 %), npuckopery LLIOE
(46 mm/ron); cepen GioXiMiYHVMX NOKA3HMKIB CroCTepiranm
HesHayHe niaBuLLeHHs pisHiB AIT (1,43 Mkmonb/(rog x mn)),
ACT (0,57 mkmonb/(rog x m)); C-peakTusHMi Ginok — 55,6
mr/n, O-guvep — 0,78 mkr/mn, npokansumtoHiH — 0,103
Hr/MR; rinepkoarynsauis 3a AaHumm koarynorpamu: ¢ibpu-
HoreH — 7,9 1/n, dibpuHoreH B ++. IHLLI NOKasHWUKW KIiHi-
KO-BiOXiMiYHVX aHani3iB — Y Mexax pedpepeHTHUX 3HaYeHb.

3a faHumu enekTpokapgiorpadii: BonbTax 36epexe-
HWUIA, pUTM — cuHycoBa Taxikapais. YUCC — 96 3a XBunuHy.
EnekTpuyHa Bicb cepus He BigxuneHa. Ha umdposiii peHT-
reHorpami opraHiB rpyaHoi NOPOXXHUHM B NPSIMIN NepeHin
NPOeKLii (B NOMOXEHHI NEXaun Ha CNHI Yepe3 TXKICTb
CTaHy): iHTEHCMBHE HETOMOreHHe TOoTarnbHe 3aTiHEeHHS
nereHb, Ha TIi SKOTO BUpaxeHe AUdYy3He NOCUNEeHHS
nereHeBoro pucyHka. KopeHi nereHb posLumpeHi, cnabko
AndbepeHuitototbest. CuHycw BinbHi. BucHoBok: ABoGiYHa
TOTanbHa (BipycHa) nHeBMoHis (puc. 1 A).

Micns nonaTkoBoro 00CTEXEHHS BCTAHOBMEHUI KriHiY-
HWi piarHo3: kopoHasipycHa xopoba (COVID-19), Tskkui
nepeoir. MigTBepmkeHnii Bunagok (MNP PHK SARS-CoV-2
HasodapuHreansHoro maska Big 10.01.2021 — nosntue-
Hui1). HerocnitaneHa nHesmonis, IV rpyna, COVID-19-
acoujioBaHa ABobIYHa (TOTanbHa) MHEBMOHIS, TSXKKOMO
nepebiry. lereHeBa HepocTatHicTb Il cTyneHs. MocTpa
AvxanbHa HepocTaTHicTb. [inepToHiuHa xBopoba Il cTapii,
Zyxe BUCOKWI JoaaTkoBui pusmnk. ineptpodpis nisoro
wnyHouka. Cepuesa HegocTatHicTb | cragii (Il dyHkujo-
HanbHuit knac 3a NYHA). Peamaroigruin aptput. OXupiHHSA
I cTynens, aniMeHTapHO-KOHCTUTYLIOHAMNBHOIO I'eHesy.

Ha Tni npraHadeHoro nikyBaHHs CTaH XBOpOroO 3anu-
LIABCA TSHKKUM YHACMiAoK pecnipaTopHOi HeAoCTaTHOCTI

(SpO, Ha nigTpumui kucHem 15 n/xe — 92 %). BapiaHn
[OAAaTKOBOI Tepanii peMaecesipoM Ta iMyHOrnobyniHom
NOAUHA HOPMAnbHUM AMS BHYTPILLHEOBEHHOTO BBEAEHHS
HEe po3rnsgany vepes BiACYTHICTb pecypcHoro 3abeane-
YeHHs! LMMK NpenapaTtamu Ha Yyac nepebyBaHHs najeHTa
y CTaujioHapi.

[ns BU3HAYEHHS! HAsIBHOCTI TepaneBTUYHOI MilLEHi
ANs 3aCTOCYBaHHA PeKoMOIHAHTHOrO rymMaHi30BaHOro
MOHOKMOHANbHOrO aHTWTINa [0 NIACLKOro pelentopa
iHTepneikiHa-6 BU3Ha4Yanu 1oro piBeHb Y C1pOBaTLi KPOBI
xBoporo. Pesynitar ctaHoBwB 294,6 nr/Mn (pedepeHTHuiA
iHTepBan —<5,9 nr/mn). BpaxoBytoun HasiBHICTb ABOGIYHOT
TOTanbHOI iHTEPCTULianbHOI MHEBMOHII, LU0 YCKnaaHUnacs
TOCTPOH ANXaNbHOK HELOCTATHICTHO, sika 3yMOBIHE HE06-
XiOHICTb eckanallii pecnipaTopHoi NigTpUMKM, nabopaTtopHi
03HaKM LIMTOKIHOBOTO LLITOPMY, PE3UCTEHTHICTb A0 iIMYHOCY-
MPECMBHOI Tepanii CUCTEMHUMM KOPTUKOCTepoidamu, nig-
BULLEHHS piBHS C-peakTnBHOro Ginka B noHag 10 pasie Ta
iHTepnelikiHa-6 maixe B 50 pasis, nporpecuBHuMin nepebir
XBOPOOM, MaLEHTY 3a iLLIEHHsIM KOHCWiyMY OLLHIOBaNM 40~
LiNbHICTb MpW3HaYeHHs 4OAATKOBOI Teparnii ToLmnisymabom
(Aktempa®) y po3i 400 mr Ha o0y oaHOpPa30Bo. BuaHaumnm
BiACYTHICTb NPOTMMOKa3aHb A71s BUKOPUCTaHHS TOLMMi3yMa-
6y ctaHom Ha 19.01.2021 p.: AINT (0,83 mkmonb/(rog x mn)),
ACT (0,62 mkmonb/(rog x M) He GinbLue Hix 5 pasiB noHaz
HOpMy; piBEHb NpoKanbLMTOHIHY cTaHoBuB 0,103 Hr/mn
(pedoepeHTHe 3HaveHHs — <0,10 Hr/mMn) — nigBULLEHUIA
He BinbLue HiX yaBiYi; KiNbKiCTb HeNTpodiniB AopiBHIOBana
7,4 1/n — He meHLwwe Hix 0,5 r/n; kpuTepiiB cencucy Hemae;
koMopbigHi cTaHm (rinepToHiYHa xBopoba, peBMaToigHuIA
apTPWT, OXMPIHHA) MOTEHLINHO He MatoTb NPU3BECTU A0
HeraTMBHOIO NPOTrHO3Y; HEMAE BiJOMOCTEN Npo AVBEPTU-
KyIiT, NIOAEPMIT, HeraT1BHy BIfMOBIAb Ha IMYHOCYNPECUBHY
Tepanito. [inepyyTnnBoCTi A0 ToLmmidymaby um Gyab-skoro
iHLLIOrO KOMMOHEHTa Npenapary HeMae. AKTUBHUX, TSDKKIX
iHekuin, kpim SARS-CoV-2, Ha yac OLiHIOBaHHS NMPOTU-
nokasaHb HeMae.

YXBanunu pillieHHs Npo BBEAEHHS Toumnisymaby (Ak-
Tempa®) 400 Mr BHYTPILLHLOBEHHO kpanmnHHO B 100 mMn
pisionoriyHoro posunHy HaTpito xropuay Bnpogosx 1 rogu-
Hu. Mig yac Ta nicns iHdyaii nikapcbkoro 3acoby HebaxaHi
fBNLLA He 3apeecTpoBaHi. Yepes foby nicns BeeneHHS
Touunisymaby cnocTepiranu nokpaLieHHs napameTpis
oKcureHauii: 3aMeHweHHa Y0P go 26 3a xBunuHy, Wo
acowitoBanocst 3 MigBULLEHHAM HACUYEHHS KPOBI KUCHEM
[0 LinboBux 3HadeHb (SpO, = 95-96 %) Ha Tri npoTexLji
(pyHKLi 30BHILLHBOrO AMXaHHs MOTOKOM KucHi 15 n/xs,
3HWKeHHs Mapkepis 3ananexHs (CPB - 10,90 wmr/n).

PeHnTreHonoriyHo Big 20.01.2021 p. nopiBHsAHO 3
18.01.2021 p. BusABNEHa NO3UTMBHA AMHAaMIKa: iCTOTHE
PO3pimKEHHS 3aTiHEHHS 3a BCiMa NMereHeBUMM MOMsaMK,
3MEHLUEHHS 3aranbHoro 06’eMy ypaxeHHs NnereHb Ao
50 % (puc. 1 B). Hapani cTtaH XBOporo MaB YiTky nosu-
TWBHY AnHamiky: Ha 4 noby nepebysaHHsi y BITA Bganocs
[eeckarnyBaTti pecripaTtopHy MigTPUMKY LLSXOM NepeBoay
XBOPOTO Ha MOTOKOBMI KNCEHb Yepes nuuboBy Macky (10
n/xs), YOP 3meHwwunacs go 23 3a xunuHy. MokasHuku
SpO, -y mexax 97-98 %.

Ha 5 noby xBopwit Ans HacTynHoro nikyBaHHs nepe-
BeaeHui Ha nixkka COVID-19 TepaneBTUYHOrO BiadineHHs,
[e TPEeHAW 3HWKEHHs MapkepiB nNpo3ananbHoi akTuBaLii
30epiranucs. Ha Tni hisnyHoi peabinitauii, pecnipatopHoi
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MiZTPUMKMA MOKA3HUKM ra3000MiHy MOCTYMOBO MOKpalLLyy-
Banucs: Ha 15 oGy rocnitanisauii SpO, nia Yac AuxaHHs:
atmocepHuM noBiTpsm —93-94 %, noTpeba B foaaTko-
BOMY KWCHi Yepe3 HasarnbHi KaHIoMi 3MeHLIMNach i CTaHo-
Buna 5 n/xe. [InHamika OCHOBHWX MOKa3HWKIB 3ararnbHOro
aHanisy KpoBi Ta cucTeMHoro 3ananeHHs: CPb, [-gumepa,
¢ibpuHoreHy — HaBeaeHa Ha puc. 2, 3. Mapavetpyn 6es-
neku (3aranbHui GinipybiH, AT, ACT) Takox nocTynoso
3HKYBANMCh, X04a 1 He JOCAMMW pethepeHTHUX 3HaYEHb
[0 Yacy BUNMCyBaHHs XBOPOTO 3i cTaioHapa (puc. 4). Mosu-
TUBHa KIiHiko-nabopaTopHa AnHaMmika CynpoBoKyBanacs
CTPIMKUM NOMIMLLEHHSM PEHTIEHONOMYHOT KapTUHW: 3MEH-
LUEHHSI NMOLLi YpaXeHHs NEreHeBOoi TKaHHW, 30iNnbLUeHHS
ii noitpsHocri (puc. 1 C, D, E, F).

Ha 19 poby rocnitanisauii nauieHT npunuHmne GyTm
KCHEBO3anexH1M. Bunucanui i3 noninieHHaM y 3apo-
BiNbHOMY CcTaHi Ha 20 AeHb cTauioHapHOro NikyBaHHS (Ha
34 oy Big noyatky 3axBoptoBaHHs). [ig Yac KOHTPOMLHOT
peHTreHorpadii opraHiB rpyAHOI MOPOXHWUHW y ABOX MPO-
€KLiAX (MepenHin i 3agHin npsmmx) yepes 1 micaub nicns
BUNWCKM 3i CTaLlioHapa BM3HA4WUIN MOBHE BiLHOBMEHHS
NOBITPSHOCTI NIEreHeBoi TKaHWHK, CpaBa B CePEeaHbO-HIXK-
Hix Binainax 36epiranucs nokanbHi BOTHULLA YLLiNTbHEHOMO
iHTepctuuito (puc. 1 G, H).

06roBopeHHs

NikyBaHHs xBopux Ha COVID-19 — poBsoni cknagHwi
OVHAMIYHWIA NPOLEC, WO 3MIHIOETBCS 3 HAKOMWUYEHHSAM
HOBMX EKCTIEPUMEHTANbHUX i KNiHIYHUX JaHuX, noTpebye
€EKTUBHMX | BOPOTUX MEANYHNX IHTEPBEHLIN.

Y cTaTTi HaBedeHU KNiHIYHWMI BUNAAOK TSXKKOro
nepebiry ABo6IYHOI TOTanbHOI BipyCHOI MHEBMOHII, L0
cnpuymHeHa iHgekuieto SARS-CoV-2, 3 po3BUTKOM roCTpoi
amxanbHoi HegocTaTtHocTi. OcoBnMBICTb LbOro KMiHIYHOM
BUNaaKy — MNOEOHAHHS Y XBOPOrO KOPOHABIPYCHOT XBOPOGU
3 PA, rinepToHIYHOK XBOPOOOH), OXKUPIHHAM.

Bigomo, Lo B okpemux nauieHTiB 3 iHgekuieto SARS-
CoV-2 po3BuBacTbCS rinep3ananbHuii CUHAPOM, SKUNA
XapaKTepuayeTbCA MiABULLEHHAM NPO3ananbHUX LMTOKIHIB i
noniopraHHoI0 AncyHKLUieto. MoBiZoMNSAOTb, WO NaLiEHT
3MiABULLEHUM piBHeM IJ1-6 Manu YacTili BUNaaKu TsHKYOro
nepebiry 3axBoptoBaHHs [14].

Y HaBefeHOMY BUNaKy PO3BUTOK LUTOKIHOBOTO LLITOP-
My B mauieHTa Ha rocnitansHOMy eTtani niaTBepmKeHNA
NiABULLEHHAM MapKepiB cucTtemHoro 3ananeHHs: CPB,
[O-numepa, ibpuHoreny, — maixe 50-pasoBum 3poc-
TaHHAM CMPOBATKOBOrO piBHA I[1-6, @ Takox PO3BUTKOM
abcontoTHoi Ta BigHOCHOT nimdboumToneHii. Mnepsanans-
HUIA CMHAPOM NpPW3BIB A0 MPOrPECMBHOTO TOTANbHOIO
MOLLIKOLDKEHHS! NereHb, LU0 KNiHIYHO MO3HAYNOCS LUBUAKUM
nornbneHHsIM KUCHEBOI 3anexHOCTI, a Le notpebysano
iHTEHCUdikaLii pecnipaTopHOI MiATPUMKM.

Touwnizymab, MOHOKIOHaMbHE aHTUTINO, Lo Brokye
peuentopu 1J1-6, 3anponoHyBanu sk TepaneBTUYHUN
3acid Ans NpurHiYeHHs rinepsananeHHsi, NOB’s13aHOro 3
COVID-19. MNpenapat cxsanexuit FDA ans nikyBaHHs
Pi3HNX PEBMATOMOMYHUX CTaHiB, @ TakOX CUHOPOMY BU-
BifIbHEHHS! LIMTOKIHIB, aCOLiNOBaHOrO 3 Tepanieto KnitTHamu
CAR-T. OpHak 10ro Npu3Ha4YeHHs y XBOPWUX Ha KOpPOHa-
BipyCcHy XBOpPODY [OCTaTHbO KOHTPOBEPCINHE. IHribiTopy
iHTeprelikiHiB, 30kpema iHribitop I1-6 Toumnisymad, — Ha
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€eTani YICNEeHHNX KniHiyHux BunpobysaHb npu COVID-19.
MigrpyHTAM AN HacTynMHWX MixXHapogHuXx baratoueH-
TPOBUX PaHAOMI30BaHMX KIiHIYHWUX BUNPOOyBaHb CTanu
obcepBaLiHi gocnimkeHHs Toumnisymaby, saiicHeHi y CLUA
Ta fesiKnX EBPONENCHKUX KpaiHax, siki NpOAeMOHCTpyBani
1ioro nonepesHto edhekTuBHicTb [15,16].

[JHocnimxenHs RECOVERY Haaae HavBigomiLLi Jokasu,
Lo Toumnisymab cnig JopaBaTtv 4O CXeMy NikyBaHHS navi-
€HTiB i3 COVID-19 i3 Tshkkvm nepebirom. Ane He po3s’a3aHo
NUTaHHA LWoJo0 edekTUBHOCTI Ta Ge3neky Toumnisymadby B
rpyni xBopux i3 pisHem CPB meHLue Hix 75 mr/n. Baxnuso i
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Te, L0 NOKa3HWK 28-0eHHOI CMEPTHOCTI y rpyni Toumnisyma-
0Oy, xoua i HKYMIA, Hix y rpyni nauebo, ane 3anULAETLCS
HenpunycTumo Bucokum (31 %) [4].

OCHOBHi paHAOMI30BaHi KniHiYHI SOCTIMKEHHS, B SIKUX
OLiHIoBanu edheKTUBHICTb | GeanevHicTb Toumnizymaby y xBo-
pux Ha COVID-19: COVACTA (NCT04320615), REMDACTA
(NCT04409262) Ta EMPACTA (NCT04372186). Y mocni-
IxeHHi COVACTA [17], B sikomy 6panu yyacTb 452 rocni-
TanisoBaHi nauieHTn 3 Tskkoro COVID-19-acouiioBaHot0
MHEBMOHIELD, 3aCTOCyBaHHs Toumnisymaby He npuaBeno
[0 ICTOTHOTO NOMINLLEHHS KNiHIYHOrO cTaTycy abo HKYOI
CMePTHOCTI, Hixk Mnauebo Ha 28 aeHb nikyBaHHs1. KniHiyHe
BunpobyBaHHs REMDACTA [18], wo 3aBeplumnocs B
6epesHi 2021 p., nopiBHIOBaNO edekTUBHICTL KoMGiHaLLi
Tounnisymab + pempaecesip i3 MOHOTepanielo pemae-
cesipomM. OdiuiiHnx pe3ynbraTiB JOCHIHKEHHS Ha Yac
HanucaHHsl cTaTTi Hemae. Habip xBopux y AocnimkeHHs
EMPACTA TpuBae, 3annaHoBaHa faTa 3aBepLUEeHHs —
01.12.2021 p. [19].

B YkpaiHi 3actocyBaHHs Touunisymaby sik 1onaTKoBoi
Tepanii B naujiexTis i3 COVID-19 yHopmoBaHe npoToKonom
HadaHHs MeanYHOT JONOMOTK Ans NiKyBaHHS KOPOHaBIpy-
CHoi xBopobu (COVID-19), Wwo 3aTBepeHuii Hakazom
MO3 Ykpaihm Big 02.04.2020 p. Ne 762 (y pepakuii Hakasy
MO3 Ykpaitn Big 13.05.2021 p. Ne 930) [20]. 3rigHo 3
HUM, MOKa3aHHSMW J0 NPU3HAYEHHS TouMni3ymaby B
[OPOCINX NALEHTIB i3 TSHKKUM i KpUTUYHUM nepebirom
€ iHTepCTUUianbHa NMHEBMOHISt 3 TOCTPOK AMXarbHO0
HEeOOCTaTHICTIO, AnXarnbHa HEeQOCTaTHICT, WO NPOrpecye,
notpeba NigkoYeHHs 00 HeiHBasuBHOI abo iHBA3MBHOT
BEHTUNAL, HAsBHICTb NO3anereHeBnX ypaxeHb OpraHis.
PexomeHpoBaHa fo3a Touunisymady ctaHoBUTb 8 Mr/kr Anst
BHYTPILLIHLOBEHHOI iHApY3ii 0ofHOpa3oBo. 3ararnbHa Ao3a He
nosvHHa nepeswLlyBati 800 mr. BeeaeHHs Apyroi 4oav He
noTpibHO po3rnsiaaTh, BpaxoBytouW HEBU3HAYEHICTb OO
[okasiB 10AaTKkoBOi kopucTi. Touuniaymadb pekoMeH[oBaHo
3aCTOCOBYBATY SIK AOAATOK 0 Tepanii KopTUKocTepoifaMu
B MaLlieHTiB, B SKMX CMOCTepiratoTb LUBUAKY AEKOMMEHCa-
Lil0 AnxaHHS: y XBOpWX, ki nepebyBaloTb Ha iHBA3WBHIN
MeXaHiyHiit BEHTURALIT nereHb NpoTsarom He GinblLue Hix
24 rogyHy; naujieHTiB i3 motpebamm B KUCHI, WO LIBMAKO
3pOCTaKTh, KOTpi NOTpebyoTh HEIHBA3MBHOI MeXaHIYHOT
BEHTUNALLT nereHb abo KMCHIO Yepe3 HOCOBI KaHHoMi 3 BU-
COK/M NOTOKOM i B SIKVX MigBMLLIEHMI piBeHb C-peakTMBHOMO
6inka B 5 pasiB NoHaz BepxHio MeXy pedepeHTHOT HOpMU.

Y nonepegHiit pegakuii npoTokony, o byna YnHHa Ha
yac nepebyBaHHs NaLieHTa y cTauioHapi, HaBeaeH: HYKui
[o3n Touuniaymaby (4—8 mr/kr, pekomeHgoBaHa [o3a —
400 wr) i 3a3Ha4eHa MOXIMBICTb NMOBTOPHOTO BBEAEHHS
yepes 12 roguH y pasi BigCyTHOCTI BiAMNOBIAi Ha iHiLianbHy
[03y.

AHani3 0CTaHHIX OHOBMEHb CBITOBMX KIiHIYHUX HAcTa-
HOB y LiapuHi NikyBaHHS KOpOHaBipyCHOi xBopobu [8—10]
CBIgYNTL: TouMnidymab MOXHa npuaHayaTv nauieHTam
i3 COVID-19, ski oTpumytoTb abo oTpumanu Kypc KopTu-
KOCTepoifliB, SK-OT AieKCamMeTasoH, KpiM BUNaKiB, Komnm
KOPTMKOCTEPOIAW NPOTUNOKa3aHi; AKLLO Nif Yac NOTOYHOI
rocnitanisavii iM He npuaHayany iHWKA iHriGiTop IM-6; konu
HeMae [aHuX Mpo HasiBHICTb BakTepianbHoi abo BipycHOT
iHekuii (kpim SARS-CoV-2), nepebir skmx Mmoxe noripLuy-
BaTUCA Ha TNi BBEAEHHS Touunidymady; sKLLO XBopi noTpe-
OyH0Tb JOAATKOBOTO KMCHIO Ta MakoTb piBeHb C-peakTBHOMO

6inka =75 mr/n abo npotsirom 48 roguH nepebyBatoTb Ha
Tepanii KCHEM i3 BUCOKM NMOTOKOM Yepes HasanbHi KaHHori,
CPAP-Tepanii, HeiHBa3WBHiN a0 iHBA3WBHII MeXaHiuHii
BEHTUNALT NEreHb.

OTXe, NONOXKEHHS HALiOHANbHOrO MPOTOKONY B Ya-
CTUHI NOKa3aHb A0 NpW3HaYeHHst Touunisymaby maixe
MOBHICTIO KOPECMOHAYIOTH i3 HACTAHOBaMU MPOBIAHNX
CBITOBMX iHCTUTYLLiI, @ NpU3HAYEHHs NaLlieHTy A0AATKOBOI
Tepanii Touunisymabom B HaBeLeHOMY KIiHIYHOMY BUNag-
Ky MOBHICTIO 06rpyHTOBaHE Ta cBoedacHe. CrocTtepiranu
LIBUAKY KMiHIYHY Ta PEHTreHONOriYHy AuHaMiky Ha Tni
BBeAeHHs1 brokatopa IJ1-6, iMOBIpHO, BHACIAOK 0aHO4ac-
HOrO BMAMBY Ha CMiNbHi NTaHKK naToreHe3y KOpOHaBipyCHOT
xBopobu Ta PA.

LLle ogHa 0cobnmBICTb HABEAEHOTO CIOCTEPEXKEHHS —
MigBULLEHHS PiBHSA NeviHkoBKX TpHacaminaa (AJT, ACT) Ha
Tni Tshkkoro nepebiry COVID-19, konu He Byno ansTepHa-
TWBHOTO [liarHO3y 3aXBOPHOBAHHS NEYIHKN.

3a paHumn AmepuKaHCbKOi acouiauii 3 BUBYEHHS
XBOPOO MeyiHKM, YacToTa NiABULLEHHS NEYIHKOBMX TECTIB Y
CYpOBaTLji KpOBi rocnitaniaoaHux naieHTie i3 COVID-19 —
y mexax 14-83 %. lNpeaumkTopy NiKOBOrO BiAXMNEHHS
MneviHKoBMX TecTiB (MOHaA 5 BEPXHIX MEX HOpPMU) — BIK,
yonogivya cTtaTb, iHAEKC Macw Tina, LyKpoBuin aiaber,
npuiMaHHs nikapcbkix 3acobis (noniHasip/puToHaBip, rig-
POKCUXIMOPOXiH, PEMAECUBIP, TOLMNi3yMab TOLLO), & Takox
mapkepu 3ananenHs (IJ1-6, peputun) [21]. Mokasoso, Lo
B HaBeeHOMY KriHiYHOMY Bunagky nigsuwieHHs AJlT Tta
ACT BusiBAMM Le [0 NpU3HaYeHHs Touunisymaby Ha Tri
BUPaXXEHOTO rinepaanarnbHOro CUHAPOMY, MOXIWBO, BOHO
noe’'szaHe i 3 TaxkicTio nepebiry COVID-19, nonepeaHim
XPOHIYHUM NpuiiMaHHsM cuHTeTu4HOro XMAPTT (MeToTpek-
car), i 3 04eBMAHOI0 NorninparMasicto Ha ambynaTtopHoMy
eTani nikyBaHHs COVID-19 i3 MOXnMBMM PO3BUTKOM Meau-
KaMEHTO3HO iH1YKOBAHOTO YPaXXEHHS MeYiHKM.

CucTemaTyHuiA ornap i3 MeTaaHanisoMm, Lo BUKOHaHI
F. D. Zompo et al., cBigunTb: 3a pesynsratamu nonepeaHix
[OCTiMKEHb, B AKX OLHIOBANM MOLLMPEHICTb YPaKEHHS ne-
YiHKM | KOpensLito 3 KNiHIYHUMK pe3ynbTaTamu B NaLieHTiB,
iHikoBaHMXx SARS-CoV-2, 3aranbHa NoLMpPEHICTb 3MiH
TeCTiB (OYHKLiOHANBHOTO CTaHy NeviHk1 cTaHoBuna 46,9 %.
Taki nokasHwikm, sik ATTT, ACT i piBeHb 3aranbHoro 6inipy6i-
Hy — HesanexHi NPeAUKTOpN TSXKKOCTI 3aXBOPIOBAHHS Ta
BHYTPILUHLOMIKaPHAHOI NeTanbHocTi [22).

3a iHCTpYKLiieto 10 3aCTOCYBaHHS1, OfHE 3 YacTux Heba-
XaHWX SBULL, LLIO BUHWKaOTb Ha TNi NiKyBaHHSA ToLMNi3yma-
60M, — NiABULLEHHS! aKTUBHOCTI NEYIHKOBKX TpaHcaMiHa3,
0cobnuBo B pasi 4oAaBaHHs A0 MOHOTEpanii Touuniyma-
60Mm Npenaparis, siki MatoTb MOTEHLIHO renaToTOKCUYHY Aito
(Hanpuknag, meTtotpekcaty) [23]. Y HaBefeHoMy KriHiYHOMY
BUMaAKy MpUiiMaHHs MeTOTPEeKCcaTy ckacoBaHe Mif vac
HaOXOMKeHHs nauieHTa y ctauioHap. TpaH3UTOpHe nikoBe
nigsuLleHHs pisHs ANT (2 mkmonb/(rog x mn)) cnoctepi-
rarmv Ha 5 poby nicns BBeaeHHs Touuniaymady (7 poba
rocnitanisadii), anHamika ACT He Mana KniHiYHO 3HauyLLMX
3MiH MOPIBHSHO 3 BUXiZHUM PIBHEM, @ CUPOBATKOBA KOHLIEH-
Tpauisi 3aransHoro 6inipybiHy Bignosigana pegepeHTHIM
3HaYeHHSIM MPOTArOM YCbOrO CTaLiOHAPHOTO iKyBaHHS.

Otxe, nauieHtn 3 COVID-19 3 abHopmanbHUMM
MeYiHKOBUMU TeCTaMn — rpyna pu3nKy NOTEHLINHO TSX-
koro nepebiry 3axBoptoBaHHs. Ha gymky aBTopiB, micns
OLjiHIOBaHHS CMIBBIAHOLIEHHS PU3MK/KOPUCTb LX XBOPMX
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MOXHa po3rnsagaTi Sk KaHAWAaTiB Anst aHTULMTOKIHOBOT
Tepanii, 30kpema ToLmni3ymabom, HaBiTb KON HEMAE iHLUMX
nokasaHb. Ane ans NigTBEpMKEHHS LMX rinoTe3 HeobXiaHi
[0[aTKOBI LWUMPOKOMACLLTaBHI NOMynsLiiHi AOCTIMKEHHS.

BucHoOBKHM

1. 3acTocyBaHHS PEKOMBIHAHTHOTO ryMaHi30BaHOMO
MOHOKJTOHaMbHOr0 aHTUTINa A0 Nofckkoro peuenTopa I1-6
ToUMNi3ymaby B KOMMIEKCHOMY ikyBaHHi KOPOHaBipyCHOT
xBopobu (COVID-19) Tskkoro nepebiry, komopbigHoi 3
PeBMaTOiHVIM apTPUTOM, € MATOrEHETUYHO 06T PYHTOBAHUM
i NPU3BOAUTL A0 PErpecy OCHOBHUX KIiHIYHWX | nabopatop-
HYIX 03HaK LIMTOKIHOBOIO LUTOPMY, PECTPaTOPHOI HegocTaT-
HOCTi, CNPUSIE NOKPALLEHHIO PEHTIEHOMOMYHOI KapTUHU, a
OT)Xe CKOPOYEHHIO TepMiHIB rocniTanisadlii.

2. HeobxigHo BM3Ha4aTy cybrnonynsuiio nauieHTis i3
COVID-19, ski noTpebytoTb NpuU3HadeHHst Toumnisymaty,
BpaxoByto4M npemopbifHe Tro, Bik XBOPOro, HAsIBHICTb
CyNyTHLOI Natororii, TepMiHy nepebiry xBopobu, kniHiko-na-
60paTopHi 03HaKN LIUTOKIHOBOTO LLITOPMY, CMiBBIBHOLLEHHS
PU3NK/KOPUCTB.

3. [lo oTpumaHHs pesynbraTiB 6araToLeHTPOBMX Mix-
HaPOAHMX PaHAOMI30BAHMX KIiHIYHUX LOCHIMKEHb 00
eekTuBHOCTI Ta 6e3neyHocCTi Toumnizymady y XBopux Ha
COVID-19 kniHiYHWI 4OCBIA 3aCTOCYBAHHS aHTULIMTOKIHOBOT
Tepanii € KOPUCHUM ANs NikapiB-NPakTWKiB, Ski HagalTb
MeAVNYHy LOMOMOTY TakuM XBOPUM.

MepcnekTBK nopanbWKMX JAocnigkeHb NonsraoTb
y [ocnimKeHHi edekTUBHOCTI Ta 6e3neqHOCTi ToLunisyma-
6y nig yac nikyBaHHs! XBOPWX Ha KOPOHaBipyCHY XBOpoOy
(COVID-19) i3 pisHOMaHITHAMW KOMOPGIAHUMU CTaHAMMU.

Moaska
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