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Abstract
Hanna Tymchenko, PREDICTION OF TREATMENT EFFECTIVENESS IN

Department of Phthisiology, Pul-
monology and Family Medicine,
Kharkiv Medical Academy of Post-
graduate Education, 58, Amosova
str., Kharkiv, Ukraine, 61176

PATIENTS WITH ASTHMA-COPD OVERLAP COMBINED
WITH HYPERTENSION

Introduction. Recently, there has been an increase in the prevalence
of comorbid conditions, including a combination of bronchial asthma
and chronic obstructive pulmonary disease, called asthma-chronic
obstructive pulmonary disease overlap, and their combination with
hypertension. The presence of combined pathology causes an increase in
the severity of symptoms and functional disorders, in numbers of
exacerbations, deterioration of quality of life and tolerance to exercise,
and also causes difficulties in selecting a comprehensive treatment for
this group of patients. That is why the aim of our study was to optimize
and predict the effectiveness of treatment of patients with bronchial
asthma in combination with chronic obstructive pulmonary disease on
the background of hypertension based on assessing the dynamics of
clinical and laboratory and functional status in different treatment
regimens.

Materials and methods. 100 patients with bronchial asthma in
combination with chronic obstructive pulmonary disease on the
background of hypertension were selected. Patients underwent: general
clinical examination, determination of respiratory function, clinical
blood tests and enzyme-linked immunosorbent assays, questionnaires to
determine symptoms and quality of life, as well as a functional study
with a six-minute walk test in the dynamics of complex basic treatment
with physical rehabilitation program.

Research results. Adding an active rehabilitation program to
standard medical treatment significantly improves the bronchial response
to the action of bronchodilators according to the spirometry, reduces
clinical manifestations, shortness of breath and improves quality of life
and exercise tolerance. The presence of such criteria as the forced
expiratory volume in 1 second < 69%, the forced expiratory flow 50%
<21.6% and the forced expiratory flow 75% < 31.65%, C-reactive
protein > 7.6 g/ I, interleukin 8 > 18.13 pg / ml may provide tolerance to
the program of physical rehabilitation and the inexpediency of its use.

Conclusions. Under the influence of rehabilitation measures applied
by us, patients experienced some positive changes in cardiovascular and
respiratory function, exercise tolerance, and quality of life, although
some patients do not respond to the addition of a comprehensive
rehabilitation program associated with such baseline parameters as

© Sumy State University, 2020
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forced expiratory volume in 1 second, forced expiratory flow 50% and
the forced expiratory flow 75%, C-reactive protein, interleukin 8.

Key words: bronchial asthma, chronic obstructive pulmonary
disease, hypertension, asthma-chronic obstructive pulmonary disease
overlap, physical rehabilitation, functional state, quality of life,
predictors of treatment effectiveness.
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IMPOTHO3YBAHHS E®EKTHBHOCTI JIIKYBAHHSI XBOPHUX
HA ACTMA-XO3J NIEPEXPECT B IIOEJJTHAHHI 3 I'X

Beryn. OctaHHIM 9acoM CIIOCTEpIraeThes 30UTBIICHHAS MOUITHPEHOCTI
KOMOpPOITHUX CTaHiB, Y TOMY YHCIIi, TIOEJHAHHSI OpOHXIialbHOI acTMH Ta
XPOHIYHOTO OOCTPYKTHBHOTO 3aXBOPIOBAHHS JIETCHB, III0 OTPUMAIIO HA3BY
acTMa-XpOHIUYHE OOCTPYKTHBHE 3aXBOPIOBAHHS JIEr€Hb IEPEXpecT, a Ta-
KOX iX TMOEJHAHHS 3 TIMEPTOHIYHOK XBOpoOOr. HasiBHICTH moeqHAHOT
MaToJOTil CIpUYMHSAE 301IbIICHHST BUPA3HOCTI CUMIITOMIB Ta (DyHKIIIOHA-
JBHUX TOPYILEHb, KiJTBKOCTI 3arOCTPEHb, MOTIPLICHHS SIKOCTI JKUTTS Ta
TOJIEPAHTHOCTI 10 ()I3MYHOTO HABAHTAXKECHHS, & TAKOXK BHUKIIMKAE TPYAHO-
mi y mijgdopi KOMIUIEKCHOTO JIKyBaHHA A wi€i rpynu xBopux. Came
TOMY METOIO HaIlIOrO JOCHTIIKECHHS CTala ONTHUMI3allis Ta IPOTHO3YBAHHS
e(peKTUBHOCTI JIIKyBaHHs XBOPHX Ha OpOHXiaJlbHYy acTMy B IOE€THAHHI 3
XPOHIYHUM OOCTPYKTHBHHM 3aXBOPIOBAHHSM JICT€HB Ha TIIi TIEPTOHITHOL
XBOpOOHW Ha MiJICTaBi OIMIHKK JHHAMIKH KITIHIKO-Ta00paTOpHOTO Ta (PYHK-
IIOHAJFHOTO CTATYCIB B YMOBaX Pi3HUX CXEM Tepalii.

Marepianu Ta meronu nocainxkenns. bynu Biniopani 100 xBopux Ha
OpoHXiaNbHy acTMy B TIO€JHAHHI 3 XpPOHIYHUM OOCTPYKTUBHUM 3aXBOPIO-
BaHHSIM JIETeHb Ha TJIi TepTOHIYHOT XBOPOOH. XBOPHUM IPOBOAMIIN: 3ara-
JIBHO-KJIIHIYHE 00CTEXEHHs, BU3HAUSHHS (DYHKIIIT 30BHIIIHBOTO JUXaHHSI,
KITIHIYHI JIOCIIDKEHHSI KPOBi Ta iMyHO(EPMEHTHI METOJM JOCIIJKEHHS,
AHKETYBaHHs JUIsl BU3HAYEHHS CUMITOMIB Ta SIKOCTI )KUTTSI, 8 TAKOXK (yH-
KI[IOHAJIBHE IOCIIPKEHHS 3 TECTOM IIIECTH XBWIMHHOI XOI60M B JUHAMILI
KOMIUIEKCHOTO Oa3MCHOTO JIIKYBAaHHS 3 JOJAaBAaHHSAM NporpaMu (i3M4HOi
peabimiTartii.

Pesyabratn nmociaimkennsi. JlomaBaHHSA aKTHBHOI peaOimiTamiitHOT
MpOTrpaMH 10 CTaHAAPTHOTO MEIMKAMEHTO3HOTO JIIKYBaHHS, JIOCTOBIPHO
MOKPAIIYe PEaKilitf0 OPOHXIB HA [iF0 OPOHXOIMIATATOPIB MPU MPOBEACHI
CMIPOMETPUYHOTO TECTY, 3MEHIIYE KIIIHIYHI MPOSBH, 33JMIIKY Ta NOKpa-
1Y€ SIKICTh JKUTTS Ta TOJEPAHTHICTH JI0 (i3MYHOrO HaBaHTaKeHHs. Hasis-
HICTh TaKMX KpUTEpiiB siIk 00'eM QopcoBaHOro BUaMXy 3a 1 CcexyHIy
<69 %, makcuManbHa 00'eMHa IIBHAKICTH HA piBHI 50 % < 21,6 % Ta
MakcHMallbHa 00'eMHa mBHAKICTE Ha piBHi 75% < 31,65 %,
C-peaktuBHUIA OioK > 7,6 /1, iHTepieiikin 8 > 18,13 /M Moxe me-
penbayary ToJIEpaHTHICTH JI0 MTPOBEACHHS PO3po0iIeHoT nporpamu (hizud-
HOI peaOumiTanii i HeMOUUTLHICTD i BUKOPHUCTAHHSL.

BucnoBkm. [1ig BruimBoM peaOiumiTaiifHIX 3aXO0JIiB 3aCTOCOBAaHUX Ha-
MH, Y XBOPHUX BiIOYBalOTHCS TIEBHI MMO3UTHBHI 3PYLICHHS MOKA3HHUKIB (Y-
HKIIIT CepIIeBO-CYMHHOI Ta AMXAIBHOI CHCTEMH, TOJIEPAHTHOCTI 10 (Hi3u-
YHOTO HABAaHTa)XKEHHS, & TAKOX SIKOCTI HTTS, X04a, YACTUHA XBOPHUX HE
BIZINIOBiZIa€ Ha J0/JaBaHHS KOMILUIEKCHOI peadiiTamiiHoi mporpamMu, 1o
ACOI[IfOBAHO 3 TAKUMHM BHXIJTHUMH MapamMeTpamu, sik 00'eM ¢opcoBaHOTO
BUJIUXY 3a | CeKyHIy, MakcMMaibHa 00'eMHa NIBUAKICTH Ha piBHI 50 % Ta
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MakcuMallbHa 00'€eMHa MIBHIKICTH Ha piBHI 75 %, C-peakTUBHHIA OLIOK,

IHTepIeHKiH §.

KnarouoBi cioBa: OponxianbHa acTMa, XpOHIUHE OOCTPYKTHBHE 3a-
XBOPIOBAaHHSI JIETEHb, TIilIEPTOHIYHA XBOPOOa, acTMa-XpOHIYHE 0OCTPYKTH-
BHE 3aXBOPIOBaHHS JIETeHb NIepexpecT, (pi3uyHa peadinitamis, GpyHKIioHa-
JIBHUH CTaH, SIKICTh XKHUTTS, IPEIUKTOPU e(PEeKTUBHOCTI JIIKyBaHHSI.

ABTOp, BilnoBinanLHUi 32 JucTyBaHHs: hanna.zaprovalna@gmail.com

Beryn

Ha 11 30inbIIeHAS CepeaHbO1 TPUBAIOCTI JKUTTSA
HaceNIeHHs IUIAHETH, 3pPOCTa€ 1 PiBEHb XPOHIYHHX
3axBoproBaHb [ 1, 2]. 3a nqanumu BeecBiTHBROT OpraHi-
3amii OXOPOHH 3JI0POB'S, O HAWOUIBII MOITUPCHUX
3aXBOPIOBaHb OPIaHIB JUXaHHS HAJICKATh XPOHIUHE
0o0CTpyKTHBHE 3axBoproBaHHs Jierenb (XO3JI) Ta
oponxiameHa actMa (BA) [3]. OmHak, y marieHTiB
CTapIINX BIKOBHX I'PYI Ha TJi KOMIUIEKCHOTO BILIH-
By (paKTOpiB pH3WKY (TANIHHS, alepreHH, CIaIKo-
BicTh), Bimokpemutn BA Bim XO3JI crae memami
B&KKO 4epe3 IepexpecT O3HaK 000X 3aXBOPIOBAaHb.
Tomy Oyno 3ampornonoBaHo TepmiH ActMa-XO3J1
MEPEXPECHUI CUHAPOM, 3rOJ0M 3MiHCHHMH Ha AcT-
ma-XO3JI mepexpect (AXII) y pexomeHmamisx
Global Initiative for Asthma (GINA) 2017 poky, 1110
XapaKTePU3YEThCA SIK MOCTIHHE OOMEKEHHS JIereHe-
BOi (yHKIIi 3 NeIKNMH BiacTUBOCTAMH BA BomHO-
gac i3 AesskuMH BiaactuBocTsamMu XO3JI [4].

Mamientn 3 AXII MaroTh 3Ha4HO OLTBII BHpaKe-
Hi UXallbHI CHMIITOMH, YacTillli 3arOCTPEHHS, O1JTb-
Iy KUTBKICTh CYITyTHIX 3aXBOPIOBaHb, BiIBiTyBaHb
JiKaps, MiABUIIEHY NHOTpedy y MeIUKaMEeHTO3Hil
KOPEKIIIT, @ TAaKOX TipUIy SKIiCTh UTTS, OB’ sA3aHy 31
CTaHOM 3JI0pPOB’sI, TIOPIBHSIHO 13 MAIlIEHTAMH 3 JIHIIIC
BA Ta mume XO3JI [3, 4].

Haii6inbu 9acTo XPOHIYHI 6poHxo-
OOCTYPKTHBHI 3aXBOPIOBaHHS MOEIHYIOTHCS 3 Cep-
[IEBO-CY/IMHHIMH 3aXBOPIOBAHHAMH, TAaKUMH, SK
rimeproHiuHa xBopoba (['X). ¥V mitepaTypHHX mKe-
perax He Ma€ YiTKHX JaHWX IIOJ0 IOIIMPEHOCTI
AXII B noequanHi 3 ['X, 32 1TaHUMU pi3HUX aBTOPIB,
YacTOTa TAKOro IOEOHAHHS KOJMBAETHLCS BIX 4 1O
27 % [5].

30imbIIeHHS  KUTBKOCTI  KOMOPOITHMX —CTaHIiB
CIPUYUHSAE 3POCTAaHHA BHPA3HOCTI CHMIITOMIB Ta
(YHKIIOHAIBHUX ~TOPYILIEHb, IPUTAMAHHHUX IS
AXTI, a Takox 3HWKY€E (Pi3NUHY TOJIEPaHTHICTb, 10C-
TOBIPHO TOTIPILY€E MPOTHO3 3aXBOPIOBaHH! [6, 7].

HasiBHicTh mo€eiHaHOT MATONOTIT Y XBOPUX 3a3BH-
Yali BUKJIMKAE TPYAHOII y MifOOpl KOMIUIEKCHOTO
JIKyBaHHS, SIKE€ Mae IependavyaTH KOPEKIilo YCix
KOMIIOHEHTIB TaToJIoTigHoro mporecy [9, 10, 11].

Cunix 3a3HauUTH, IO Maibke HE ICHYE JOCIIKEeHB,
o BUCBITIIOBaM O mikyBanHs AXII B moenHaHHI 3
I'X. Ilpu mpoMy BapiaHTi KOMOPOIZHOCTI J0Ci He
po3poliieHi witTki mporpamu (i3uyHOi pealimitamii
[12, 13, 14], BincyTHI KpuTepii OMiHKN e(heKTHBHOCTI
KOMIUIEKCHOTO JTIKyBaHHS XBOPHUX, TOMY YK€ Bax-
JMBUMH € BUBYCHHS 1 IIMPOKE BIIPOBAIKECHHS B KIIi-
HIYHY MPAaKTUKy aNTOPHTMIB JIKyBaHHS Ta peadiri-
TaIlii i€l TPyMH XBOPHX.

Came TOMy METOO JIOCII/DKEHHS CTaja ONTHMI-
3allis Ta MPOTHO3YBaHHS E(QEKTUBHOCTI JIIKYBaHHS
xBopux Ha AXII Ha Ti ['X Ha mijgcTaBi OIIHKA IHU-
HaMIKH KJIiHIKO-JIa0OpaToOpHOTo Ta (YHKLIOHAJIBHO-
IO CTaTyCiB B yMOBaX pi3HUX CXeM Tepalil.

Marepiaju Ta MeTOIH AO0CTiIZKEHHS

JocmimKkeHHsT BUKOHYBaslacs Ha 0a3i IyJIbMOHO-
storiynoro Bigminenas HKIT «Micbka KiliHIYHA JTiKa-
past Nel3 XMP Ta kadenpu ¢rusiarpii, myIeMoHO-
JoTii Ta CiMEWHOI MeAUITMHN XapKiBChKOI MEIIMIHOT
akazemii MICIAUTUIOMHOI OCBiTH. Bymu petenpHO
BimiOpani 100 mamieHTIB XiHOYOI Ta YOJIOBIYOI CTAT-
Ti BikoM 45-65 pokiB, 110 y MUCEMOBIH (opmi Haja-
au iHOPMOBaHYy 3rofy Ha Y4acTh y MOCIIKCHHI.
Kuniniuna xapakrepuctuka xBopux Ha AXII i3 cymy-
THBOIO ['X Hagana y Tabmmii 1.

3riiHO 3 MM3aHOM JOCTIKEHHS XBOPi OyIH po-
3IiTeHI Ha 2 TPYIH 3iCTaBHi 3a CTATTIO, BIKOM, iHJIe-
kcom Macu Tima (IMT), iHmekcoM KypiHHS, TPYIIH,
0 JOCTOBIPHO HE BiJPI3HSIIMCS 33 BHXiTHHMH TIO-
Ka3HMKamMH (QYHKIIi 30BHIIIHBOrO muxaHHsa (D3]])
Ta piBHeM apTtepiasibHoro THcky (AT). Ha nepuiomy
eTari JOCHiPKEHHS y TPYIi XBOpHUX | MPOBOAMIOCH
0a3ncHe JTiKyBaHHS B KOMIUIEKCI 3 IIporpamoro ¢izu-
yHOi peabimitamii, MaieHTH Tpynmu 2 OTPUMYBAIH
nuie 0a3WcHe JKYBaHHS. 2 eTam JIOCTiDKSHHS Tie-
penbauas, 0 3 TPyNH 2, 10 OTPUMYyBaja Jiniie Oa-
3HUCHE JIiKyBaHHS 0Oe3 pealOuliTaliifHOi Tporpamy,
Oynu BiniOpanHi 30 XBopHX 710 Tpymnu 2A, 1m0 Bijpi-
3HSUTUCH MEHIIOIO JIMHAMIKOIO OCHOBHHX MOKa3HUKIB
y BiamoBiap Ha JikyBaHHs. [lamientn rpymm 2A,
OTPUMAJIM Take X came 3a CKJIaJOM Ta TEPMIHOM
0a3ncHe JiKyBaHHS B KOMIUIEKCI 3 IIporpamoro ¢izu-
YHOI peabimiTarii, sIK i marieHTH rpynu 1.
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Taonuusa 1 — Kiiniko-(pyHKkuioHaaIbHA XapaKTepUCTHKA XBOPHUX

AXIT3TX, n =100

Hoxka3nuku Ipyna 1 Ipyna 2 b
n=>50 n =50
Bik, poku 53,62 + 4,64 55,14 £ 4,25 0,091
Cratb, ()KIHKH/4OJIOBIKH) 26(52 %)/24 (48 %) 25(50 %)/25 (50 %) 0,842
Cratyc najgiHHsI, KYpUi/KypIi y MHHYJIOMY 34 (68 %)/16 (32 %) 36 (72 %)/14 (28 %) 0,663
[Hmexcu magiHHS, TAYKO/POKH 30,42 + 13,99 29,62 + 11,02 0,751
IMT, kr/m? 25,92 + 4,15 24,42 £ 2,72 0,329
CAT, MM pT. CT. 136,16 + 9,08 134,86 + 10,22 0,503
IAT, MM pT. CT. 82,50 = 10,26 86,00 + 10,05 0,088
YCC, yn./xs. 73,32+10,24 75,34 + 10,57 0,334

VYci maniertn 3 AXII 1OBrocTpokoBO OTpH-
MyBaJu Oa3uCHY MOTPiHHY Tepamito (iHrasamii-
HUIl KOPTHKOCTEPOil Ta P,-aroHIiCT MPOJIOHTOBa-
HoT nii y ¢ikcoBaniii komOiHaLii, aHTUXOIIHEPTi-
YHHI Mpenapar NpoJOHrOBaHOI i), Uil KOHTPO-
mo AT yci maunienta 3 ['X 10BrocTtpokoBo npui-
Maju cTabiabHy IHAUBIIyalIbHO HiAiOpaHy Tepa-
MEBTHYHY J03y Ta MOJBiifHY KOMOiHAIif0 aHTHTi-
NEePTEH3UBHUX NpemnapariB. OOCTEKEHHS MPOBO-
IWIOCH Yy TIepiof pemicii, SKuil XxapaKkTepHu3yBaB-
cs cTaOUIBHUMHE KIIHIYHUMH CUMITOMAaMH, TTOKa-
sankamu ®3]1 ta piBHiB AT. JlomatkoBo mo Oa-
3UCHOI Tepamii mamieHTH rpynd 1 oTpuUMyBallu
CIIELiaIbHO PO3POOJICHHIT KOMITIEKC 16-THXHEBOT
¢i3nuHOi peabinmiTawii, KU BKIIOYAaB 3BYKOBY T'i-
MHACTHKY, KiHe3ioTeparito, Macax Ta (izioreparniro
y MO€EHAHI 13 OCBITHBOO MPOrPaMOI0.

XBOpPHUM YCiX JIOCIHIUKEHUX TPy MPOBOIMIN
KOMILUTEKCHE KIIiHiYHE OOCTEeXKECHHS: 3araibHO-
KIiHiYHE (30ip aHaAMHe3y, BU3HAYCHHS aHTPOIIO-
METPUYHHUX XapaKTEPUCTHK 1 00'€KTUBHOTO CTa-
TyCy Maii€HTa), enekTpokapaiorpadiro B 12 cra-
HIAPTHUX BiJBEJACHHSIX, pEeHTreHorpadiro opra-
HiB TpyaHoi kiituau, ®3]] 32 AONOMOTOK KOM-
m'rorepHoi cuctemu «SPIROCOM» 3 Bu3HaueH-
HSM TakKWX IapaMeTpiB, K 00'eM QopcoBaHOTO
Buauxy 3a 1 cexynay (O®BI1), dopcoBaHa KuT-
TeBa e€MHIcTh JiereHb (DXKEJ]), cniBBiAHONICHH S
ODB1/PXKEJI, makcuMaibHa 00'eMHa MIBUIKICTH
Ha piBHI 25-50-75 % XK€ (MOLI 25, MOII
50, MOUI 75), nomnepexokapaiorpadiro, KJIiHi4-
Hi JIOCJII/PKEHHSI KPOBi Ta iIMyHO(EpPMEHTHI MeTO-
N TOCITIPKeHHA (BU3HAYEHHSA BMICTY Y CHPOBAT-
i kpoBi C-peaktuBnHoro Oinky (CPB), inTepieii-

kiny 6 (1JI-6), iarepneiikiny 8 (IJI-8), dakropy
Hekposy myxiauH o (OHII-a) 3a qomomororo Ha-
O6opy peareuriB «Bekrtop-bect-Yipaina» HIIII
«bioTexHomorisn»), aHKETYBaHHS ISl BU3HAYCHHS
CHUMIITOMIB Ta SIKOCTi XUTTS (ONMHUTYBaJIbHUK BH-
pasHocti cumnTomiB XO3JI (CATCOPD), monu-
¢ikoBaHa mIKana 3aduIIKd Paau 3 MeJUYHUX J0-
ciijpkenb (MMRC), onuTtyBanpHuK mnurtano Cs.
I'eopriro (SGRQ)), a Takox QpyHKLIiIOHANBHE J10C-
JJKEHHS. TECTy 3 WIECTH XBUJIMHHOIO XOJb0O0I0
(Téx).

PesyabTaTn gociigKkeHHs.

[ToBTOpHA OLiHKA MOKAa3HUKIB CHipOMETpii Ta
MMOKAa3HUKIB SIKOCTI JXKHTTA, IO Oyla IpoBeIcHa
yepe3 16 TIKHIB JTiKyBaHHS, HE BCTAaHOBWIJIA aHI
MMO3WTHBHUX, aHI HETaTHBHUX 3MiH (YHKIiOHa-
JHHOTO CTaHy JIeTeHb Y MAIi€HTIB 2 TIpynu, IO
nepeOyBajii  Ha  CTaHAapTHOMY  JIKyBaHHI
(tabun. 2). Takox He BimOymoch Oyab-SKHX 3MiH
reMOJUHAaMIYHUX [TOKa3HHUKIB Ta SIKOCT1 KUTTSL.

B 1ol e yac Ha TJIi KOMILUIEKCHOTO JIiKYBaH-
HA y TAIi€HTIB, [0 MaJH aKTHBHY peadimiTariii-
Hy mporpamy (rpyma 1), Bii3Havanach MO3UTHBHA
QUHAMiKa OKpEeMHX TOKa3HHKiB (Tabn. 3). 3Hau-
HOI AMHAMIKHM cepej CIIpOMETPUYHUX IOKa3HU-
KiB 3a3HaB noka3HUK npupocty ODPBI micns in-
ransnii 6porxonituka (p = 0,018), mo cBiguuIO
PO MOKpAaIleHHd peakiii OpoHXiB Ha Hif0 OpoH-
xoamnataTopiB. Takoxx HE3HAYHO, alie BipOTiTHO,
migsunmancs ODPB1 (6,2 %), OXKEJIT (5,52 %),
MOII 50 (15,04 %) (p < 0,05). ITo3uTuBHUX
3MiH 3a3Ha/M 1 MOKa3HUKHU apTepiaJbHOI'0 THCKY:
cucromignoro AT (CAT) (-4,16 %, p = 0,004) ta
niactomiunoro AT (JAT) (-5,58 %, p = 0,006).
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Tadoauusa 2 — Ouinka MOKa3HUKIB cmipomeTpii, IKOCTi JKUTTS Ta PYHKIIOHAJBLHOIO CTAHY XBOPHX Ha
TJi CTAHZAPTHOTO JiKyBaHHS Y NAI[i€HTIB

I'pyna 2
IoKka3sHUKH n=50 p
BkJirouenns 3aBepuieHHsA
CAT, MM pT. CT. 134,86 + 10,22 133,90 £ 7,91 0,60
JAT, MM pT. CT. 86,00 + 10,05 84,90 + 8,89 0,563
YCC, yn./xB. 75,34 £ 10,57 74,90 £ 8,01 0,815
O®BI1, % HanexH 63,96 + 7,36 64,22 +7,70 0,863
ODB1 / DXKEJL, % 63,72+ 10,13 62,86 + 10,67 0,680
MOIII 25, % nanexH 25,52 +£9,78 25,81 +4,77 0,850
MOII 50, % HanexH 24,36 + 4,51 24,93 + 4,89 0,547
MOII 75, % HanexH 28,75+ 5,57 29,02 + 4,60 0,799
DIKEJL, % manexH 77,04 + 6,99 75,84 + 6,82 0,387
[pupict O®BI1 micns inransiii OpoHxomiTHKa, % 17,56 + 3,93 17,64 + 4,09 0,920
CATCOPD, 6anu 19,06 + 8,04 18,89 + 7,25 0,912
mMRC, Ganu 2,18 +0,58 2,06 +0,72 0,361
SGRC, 6anu 40,68 + 5,68 39,74 £ 6,17 0,429
T6x, MeTpn 427,87 £ 114,75 435,84 + 95,16 0,640
Carypartis, % 95,88 + 2,49 96,12 + 1,44 0,114

3riHO 3 BHIIE3a3HAYEHUM, MOXKHA CTBEPIDKY-
BaTH, mo y xBopux 3 AXII, ski nepeOyBatoTh Ha
CTaHJAPTHOMY MEAMKaMEHTO3HOMY JIIKyBaHHI, J10-
JTaBaHHS aKTHBHOI pealimitariitHoi mporpamu (i-
3UYHa pealimiTalis y Moe€qHaHI i3 OCBITHBOIO MPO-
TpaMoOI0) IOCTOBIPHO MOKpPAIIYE peaKIliro OpOHXiB

Ha /10 OPOHXOAMJIATATOPIB IPU MPOBEJACHI CHIpO-
METPUYHOTO TECTY, 3MEHIIY€E KJIiHIYHI MPOSIBHU, 3a-
JIUIIKY Ta TOKPAIlye SKICTh JKUTTSA Ta TOJICPaHT-
HICTh 70 (I3UYHOTO HABAHTAXKCHHS 3TiTHO 3 ONU-
tyBanbHuKamMu CATCOPD, mMRC, SGRQ Ta pe-
3yabTaramu T6X.

Tadauusa 3 — Ouinka NOKa3HUKIB cipoMeTpii, IKOCTi )KUTTA Ta PYHKUIOHAJBLHOIO CTAHY XBOPHMX HA
TJi CTAHAAPTHOTO JIKYBaHHS Ta pealijgiTaniliHux nporpam

I'pyna 1
Hokaznuku n=50 P
BxJitoueHHs 3aBepuieHHs
CAT, MM pT. CT. 136,16 + 9,08 130,50 + 6,17 0,0004
JAT, mm pT. CT. 82,50 + 10,26 77,90 + 5,63 0,006
YCC, ya./xB. 73,32+10,24 74,82 + 7,98 0,417
O®BI1, % nHanexH. 64,20+ 7,11 68,18 + 6,22 0,004
ODB1/DXKEIL, % 64,26 + 11,45 66,22 + 13,46 0,129
MOIII 25, % HanexH. 25,16 + 9,33 26,73 + 7,55 0,343
MOII 50, % HanexH. 23,97+ 4,78 27,57 +5,43 0,0002
MOII 75, % nHanexH. 28,92 + 11,03 30,26 + 4,94 0,416
DIKEIL, % HanexH. 77,20 + 14,78 81,46 + 7,68 0,023
HpnplcTQQBl Iicys 1Hrassanii 18,04 + 4,56 2012 + 3,96 0,018
Oponxomituka, %
CATCOPD, 6anu 18,86 + 7,26 15,36 + 6,38 0,012
mMRC, Ganu 2,23+0,62 1,84+0,86 0,018
SGRC, 6amn 43,86 + 17,24 34,56 + 16,87 0,00001
Tox, meTpu 435,61 + 78,63 476,45 + 66,56 0,032
Carypauis, % 95,32+ 2,27 96,76 + 1,59 0,014
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V 3B’a3ky 3 oOMexxeHUM (16-THKHEBUM) Tep-
MIHOM CIIOCTEPEKEHHS, OIliHKa e(eKTHBHOCTI
JMiKyBaHHS MPOBOAMIACHE HE 3a KiHIEBHUMH TOY-
KaM# (CMEpTHICTh, KiTBKICTh 3aTOCTPEHb Ha PiK),
a 3a MOXIJTHUMH NapaMeTpaMH, a came 3a JAWHa-
MIKOI0 OCHOBHHX ITOKa3HHKIB, IO BiJOOpaKaloTh
00’exTUBHUI cTaH (YHKIIT 30BHIIIHBOTO TUXaH-
Hs1 (AODBI1) i sxocti xuttst (ASGRQ), Ta BOA-
HOYac 3a3HaJIM HalOIIbIIMX BIPOTIAHUX 3MIH NPU
OI[IHIII JTIKYBaHHS.

AHaii3 B3a€MO3B'SI3Ky MK OIHIEI0 SKICHOIO
03HAKOIO Ta MPEIUKTOPAaMHU MPOBOJAMBCS 3 BHKO-
PUCTaHHSM MOJICNI JIOTICTUYHOI perpecii 3 MOK-
POKOBHMM BKIIOUEHHSIM mpenukropis. IIpoBene-
HUH METOJ TOKPOKOBOI JIOTiCTHYHOI perpecii
JTO3BOJIUB BUAUIATU 4 HaWOIIbII 3HAYYIIAX TTOKA-
sguka: MOIII 50, MOII 75, 1JI-8 ta CPB, mo
MOXYTh BHUKOPHCTOBYBATHUCS SK IIPOTHOCTHYHI
(dakTopu ISl IPOTHO3yBaHHS 4M Oyjae 3MiHIOBa-
tucst O®PB1 y nauienTtiB npu goaaBaHHs peadini-
TaIiifHOT MpOoTrpaMu.

3a pe3ynbTaTaMu MPOBEACHOTO PErpeciiiHoro
aHa i3y HaWOIIBIIMA CTATUCTUYHO 3HAYYIIUI
3B'I30K SKOCTI KUTTS, IO OLIHIOBAJIOCH 3a JIOIO-
Moror mkanu SGRC, BcTaHOBIEHO i3 cHpoBaT-
koBuM piBHeM CPB ta ODBI.

J1s miaTBepIKEHHS Ta 1MocTparii CTBOpeHOT
Mozelni 0ymo Bukopuctano amapat ROC-kpuBux,
10 JO3BOJIMJIO 300pa3uTH B3aEMOJIII0 YYTIMBOCTI
i cmenu(igyHOCTI 3 METOI0 BU3HAYCHHS ONTHMa-
JBHOTO 3HAYEHHS, [0 PO3/iIS€ XBOPHUX Ha IPYILy
3 MMO3UTUBHOKO BIANMOBIJ/I0 HAa KOMOIHOBaHy Te-
pariro Ta rpymy, 110 ToJIepaHTHa J0 peadiiTarrii.

Haiibinpm gyTnuBUM cepen BimiOpaHUX mpe-
nuktopiB craB piBeHs CPB. Ilpu xopomriii mpo-
rHOCTHYHIN MoxnuBocTi (Area under ROC curve
— mwroma mix ROC-xpusoro (AUC) = 0,774) uyT-
TUBicTh IpeaukTopa craHoBmwia 100 % mpu mo-
MipHiit cneundiunocti 64,7 %. ['paHuuHuil Kpu-
Tepiit cranosuB 7,6 /1 (p = 0,0013).

ITnoma mig ROC-kpuBoro AUC mpu anamisi
piBas O®BI1 nmo nmikyBamHs ckimanmana 0,873, mio
BITIOBi/Ia€ ayXe XOpOIIii MPOTrHOCTHYHIA MOX-
JUBOCTI MOJENi; CHenu(ivHiCTh CTaHOBMIIA
70,6 %, uyrnusicts — 93,9 %, rpaHnYHMIA KpuTe-
piii U1 BU3HA4eHHs e(eKTHBHOCTI pealimiTa-
HilHOT MporpaMu B JOCIHIJUKYBaHIH TPy CKiaB
> 69 (p < 0,0001).

MOHI 50 mana AUC= 0,706, mo BiamoBigae
XOPOIIii MPOTHOCTHYHIA MOXKIWBOCTI MOJETI,
BUCOKHI TOKa3HUK 9yTiuBocTi (92,3 %) ane mo-
Mipay crenudiunicts (40,5 %). I'pannunmii Kpu-
Tepi Il BU3HAa4YeHHs e(peKTHBHOCTI pealimiTa-

miifHOT MporpamMu B JOCIHiKyBaHid rpym > 21,6
(p = 0,0128).

Cxoxi pmani Oynmm OTpuUMaHI IpH aHaNi3i
MOII 75. Ilnoma mix ROC-kpuBoto AUC cra-
HoBmia 0,733, mio BiAMOBiIae XOPOUIii MPOTHOC-
TUYHIA MO>KJIMBOCTI MOJEJI, aje B JaHOMY BHIIa-
JKy BiJ3Hayajach HANpOTH MOMIpHA YyTIUBICTh
(61,5 %) npu Bucokiit cmermdpiynocti (86,5 %)
Mozeni. 'paHMYHUN KpUTepid Ui BU3HAYCHHSA
e(heKTUBHOCTI pealbiniTaniifHOi IporpaMu B JOC-
mimkyBanii rpym > 31,65 (p = 0,0070).

[Ile onWH MOKAa3HUK 3alalbHOI aKTHBHOCTI —
piBers 1JI-8, mOBiB CBOIO 3HAYYIIICTH Y PO3p00-
neHin mopmemi. ITnoma mim ROC-kpusoro AUC
cranoBuia 0,713, 1o BiAMOBiZa€ XOpPOIIid Hpo-
THOCTHUYHINA MOKJIMBOCTI MOeNi, Big3Hadanach
nomMipHa uytnuBicTh (61,5 %) npu xopouwii cre-
tudivnocti (78,4 %) moneni. I'pannunmii kpute-
piit cranoBus 18,13 nr/ma (p = 0,0089).

[IpoBenena mepeBipka TimoTe3u, MIOOO TPO-
THOCTHYHOTO 3HAYCHHS BH3HAUCHUX NMPEIUKTOPIB
e(heKTUBHOCTI JIIKyBaHHS, Y AOCIIIKCHHI 3a y4a-
ctio 30 mamientiB 3 AXII Ha Tmi I'X (rpyma 2A),
JoBeJa IOCTOBIPHICTh IUX KPHUTEPIiB Yy SIKOCTI
NPEIUKTOPIB.

OO0roBopeHHs

3rifHo 3 pe3yabTaTaMK HAIIOTO JOCIIHKCHHS,
MOXHa CTBEpKyBaTH, 1o y xBopux 3 AXII Ha
i 'X, axi nepeOyBaloTh Ha CTaHAAPTHOMY Me-
QUKaMEHTO3HOMY JiKyBaHHI, JOJaBaHHS aKTHB-
HOI pealinitTaniifHoi nporpamu (¢pizudHa peadini-
Talisl y IO€HAHI 13 OCBITHBOIO MPOTPaMOK0) JI0C-
TOBIPHO TIOKpAaIye€ peakiifo OpoHXIB Ha Mii0
OpOHXOIUJIATATOPIB IPH MPOBEICHI CIIIPOMETPH-
YHOT'O TECTY, 3MEHUIYE KJIIHIYHI MPOSBH, 32U II-
Ky Ta HOKpallye SKiCTh )KUTTS Ta TOJIEPAHTHICTH
10 (Gi3MYHOrO0 HaBaHTAaXXEHHS 3TiJHO 3 ONUTYBa-
npankamMu (CATCOPD, mMRC, SGRQ Ta pe-
3yapTaTaMu T6X).

AHani3 epeKTHBHOCTI JIKYBaHHA XBOPHX Ha
AXII ma tmi I'X BcTaHOBHB, IO HE3BAXKAIOUH Ha
MMO3UTHBHUI BIUIMB KOMOIHOBaHOI Tepamii B Ii-
JOMY y TpyIi, YaCTHHA XBOPHX HE BIJNMOBiJae Ha
JIOJIaBaHHS KOMIUIEKCHOI peadimiTamiiiHol mpo-
rpamMu.

Cruparmounuch Ha pe3yJibTaTH IMPOBEJACHOTO
perpeciiiHoOro aHamizy MO)KHa BBa)KaTH, IO Has-
BHICTh MO3MTHBHOI AuHaMIKK mmokasHuka ODBI
B JWHAaMilli KOMIUIEKCHOTO JIIKyBaHHS TOB’si3aHa
13 mokaszHukaMu Buxiguoi MOII 50, MOIII 75 Ta
aktuBHicTIO cucteMHoro 3amaneHHs (IJI-8, CPB),
a MO3WTHBHA JUHAMIKA SKOCT1 XKHUTTS, IO OLIHIO-
BaJoch 3a Jonomoror onutyBajdbHuka SGRC,
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moB’si3ana i3 cmpoBaTkoBuM piBHeM CPb Ta
O®DBI.

TakuM YHHOM, 3TiTHO MPOBEACHOMY IOCIHi-
JOKCHHIO HasBHICTH TakuX KpuTepiiB sk ODPBI1<

BucHoBKH

[lin BmIMBOM 3acTOCOBaHWX HaMH peadimita-
[ITHUX 3aXO0/IiB Y XBOPHX BiAOyBaJMCs MEBHI MO3H-
TUBHI 3pYIICHHs TOKa3HHWKIB (YHKLIl cepueBo-
CYAVHHOI Ta JMXaJIbHOI CHCTEMH, TOJICPAHTHOCTI JI0
(bI3MYHOTO HABAHTAXKEHHS, @ TAKOXK SKOCTI KUTTSL.

OnHak, Xo04a CIIOCTEpIra€TbCsi MO3UTHBHUM
BIUIUB KOMOIHOBaHOi Tepamii B LUIOMY y Tpymi,
YJacTWHA XBOPHX HE Bi/MOBiIa€e Ha J0JaBaHHS KOM-
TUIEKCHOI peadimiTaliifHol Iporpam.

HenocratHs edeKkTUBHICTP KOMIUICKCHOI Tepa-
mii y xBopux 3 AXII Ha i I'X acouniifoBaHa 3 Ta-
KAMH BHUXITHAMH mapamerpamu, sk ODBI1, mom
50, MOIII 75, CPB, IJI-8, Tomy pekOMEHJOBaHO

HEPCHEKTI/IBI/I noaaJibIux Z[OCJIiJI)ICEHB

TTornmbieHe BMBYEHHS MeXaHI3MIB, IO BIIIIO-
BiJJAIOTh 32 HEIOCTAaTHIO e€(EKTUBHICTH KOMILICKC-
Horo JikyBaHHA xBopux Ha AXII ma Tmi I'X, Ta
MOUIYK OUISIXiB IX KOpeKil.

BigomocTi npo aBTopis

69 %, mom 50 < 21,6 %, MOII 75 < 31,65 %,
CPb > 7,6 r/n, JI-8 > 18,13 nr/min mMoxe nepen-
0adaTH TOJIEPAHTHICTH IO MpoBeAeHHS (izmaHOI
peabimiTanii i HETOMINBHICT 11 BUKOPUCTAHHS.

BU3HAYCHHS LUX IapaMeTpiB, SK NMPOTHOCTHYHUX
KpUTEpiiB €heKTHBHOCTI JIIKYBaHHSI.

ToMy, 3 METOI0 NMOTOYHOTO KOHTPOJIO KIIiHIY-
HOro Ta (YHKLIOHAJIBHOTO CTAaTyCy XBOPHX Ha
AXITI Ha i ['X Ta KOHTPOJIIO B AMHAMILII JIIKyBaH-
HSl PEKOMEH/I0BaHe 000B’SI3KOBE JMHAMIYHE BH3HA-
YeHHs ITOKa3HUKIB (YHKIIi 30BHIOTHHOTO JUXAHHS
Ta iX OLlIHKAa.

PexomennoBaHo mnornubieHe BcebidHE o0CTe-
JKEHHs, JUHAMiYHE CIOCTepEeXKEHHS Ta PO3poOKa
IHAUBIyaTbHOT IPOTPAMH JIIKYBaHHA Ta peadiiTa-
il xBopux Ha BA B moegnanni 3 XO3JI va i 'X 3
HECHPUATIMBAMHE IPOTHOCTUYHUMH KPHUTEPIsIMU
€(peKTUBHOCTI KOMIUIEKCHOTO JIIKYBaHHSI.

KonguikT inTepecis

ABTOpH 3asBISIOTH TPO BIICYTHICTH KOHQIIKTY
iHTEpeCiB.
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EFFECTIVENESS OF EARLY REHABILITATION
IN PATIENTS  WITH ACUTE ISCHEMIC STROKE
IN NEUROLOGY UNIT

Introduction. The theoretical grounding and solution of the
scientific problem, which consist in the study of factors that contribute to
the improvement of patients with ischemic brain stroke rehabilitation,
are presented in this paper; it is a study of modern methods of
rehabilitation and their effectiveness. The objective of the study was to
find out reasons why the conducted research shows the significant
importance of the use of kinesitherapy, transcutaneous electrical nerve
stimulation, and psychotherapy in the system of early rehabilitation of
patients.

Based on the study, we established that lateralization of brain lesions
is an important factor that affects the rehabilitation potential of patients.

The signs of motor impairment and cognitive deterioration in patients
with ischemic stroke requires the development of individual and
intensive rehabilitation measures in order to restore brain function, and
adequate treatment of all possible manifestations that impair the
effectiveness of rehabilitation and the quality of patients’ life after
ischemic stroke. In addition, our task was to study the incidence of post-
stroke depressive disorders and their relationship with psychosocial
factors.

Material and methods. The empirical part was performed by
collecting information about 60 patients who were treated and had initial
rehabilitation in the early recovery period in the stroke unit. Patients
were divided into 2 groups according to the timing of recovery to assess
the likelihood of post-stroke depression and recovery against time. The
analysis of data obtained after processing of materials was carried out
using Microsoft Excel’16 program. Statistical processing of the results
was carried out by the method of variational statistics using the Student’s
test. The data were collected from patients with cerebral circulation
disorders of Communal Institution in neurology unit of Sumy City
Council “City Clinical Hospital No.4”.

Study results: It was established that gender is not a determining
factor in the recovery of patients after ischemic stroke and does not
significantly impact the rehabilitation prognosis. The most effective
factors in recovering lost functions and skills after an ischemic stroke
were complexity, phasing, and early start of rehabilitation measures.

Post-stroke depression is a common consequence of ischemic stroke
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and 54 (90 %) patients (p < 0.05) have it. The characteristic feature of
depression in post-stroke patients was the persistence of symptoms, mild
and moderate degree of severity, criticism of their condition, etc.
Depressive disorders were complex, polymorphic, and included signs of
both organic depression and personal response to the development of a
brain damage. The relationship of depression with the severity of
neurological deficits, localization of the focus, as well as with
psychosocial factors such as lonely living, loss of work, high social and
professional status were shown. Further study of cognitive impairment
and the role of specialists in solving the problem of their correction are
required. Thus, a complete clinical-neurological and rehabilitation
characteristic of patients with different baseline data and conditions is
given, based on the results of our own research.

Keywords: stroke, ischemic stroke, rehabilitation,
transcutaneous electrical nerve stimulation, TENS.

depression,

Corresponding author: o.kolenko@med.sumdu.edu.ua

E®EKTUBHICTh PAHHBOI PEABLIITAIIII ¥V XBOPHUX
3IrOoCTPUM IHNEMIYHUM IHCYJBTOM B VYMOBAX
HEBPOJIOI'TYHOI'O BIAAIJIEHHA

Beryn. HasBHICTH 03HaK pyXOBHX Ta KOTHITHBHHX MOPYIIEHb y Ta-
Ii€eHTIB 3 imemivauM iHCynbTOoM (II) BiMarae po3poOKu mporpamMu iHIH-
BiyallbHUX Ta iHTCHCHBHUX Pea0UTITAIlIfHUX 3aXOAIB 3 METOI BiTHOB-
neHHs QpyHKIiH MO3KyY, Ta aIeKBaTHOT'O JIIKYBaHHS BCiX MOJMIIUBUX IIPO-
ABIB, SIKI MOTIPIIYIOTH BiTHOBIICHHS. BCTaHOBIEHO, IO CTaTh HE € BU-
3HAYaJHHUM (PAKTOPOM BiTHOBJICHHS XBOPHX ITICIIA IMIEMIYHOT'O 1HCYIb-
Ty 1 CYTTEBO He BIUIMBAE Ha MporHo3 peabimitauii. KommiekcHicTs, era-
MHICTh, PaHHIH M0YaToK peabimiTaniiHUX 3aX0/AiB — HAWOLIbII eeKTHB-
HUH (paKTOp BiTHOBIICHHS BTpaueHuX (yHKIIH Ta HaBu4oK micns 1L

Meta poboru. Hagatu TeopeTnyHe oOIpyHTYBaHHS Ta pO3B’SI3aHHSA
HayKOBO{ 3a/1aui, sIKa MOJIsIrae y BUBUSHHI (haKTOPIB, 1110 CIPUSIIOTH MOK-
pameHH0 peabimitamii XxBopux 3 II; BUBUMTH Cy4acHI METOIU BiTHOB-
neHHs (QYHKIA Ta X eeKTUBHICTE. [IpoBeneHe MOCTiIKEHHS TOKa3ye
CYTTEBY 3HAYMMICTh 3aCTOCYBAaHHS KiHe3iTeparrii, Yepe3mKipHOi eleKT-
poneiipoctumymsnii (YEHC) Ta ncuxoreparmii y cucreMi paHHBOI peadi-
JiTamii XBOpuX.

Marepianu ta Metoau. byno obcrexeno 60 XBopuX, sIKi JIKyBaJIu-
Csl Ta MPOXOAMJIM MOYAaTKOBHU pealimiTaliiHii Kypc y paHHbOMY BiJ-
HOBHOMY IMepiojll B yMOBaxX HEBPOJOTIIYHOrO BIJUIUICHHS JJIsl XBOPHX 3
MOPYIICHHAMH MO3KOBOro kpoBoodiry KY CMP «Micbka KiiHIYHA JTi-
kapHg Nedy. [TamienTn Oynu po3misiieHi Ha 2 TPYyH 3aJIeKHO BiJl TEPMiHIB
BIZTHOBJICHHS 3 METOIO OL[IHKM HMOBIPHOCTI PO3BUTKY HiCIISIHCYIBTHOT'O
JIETIPECUBHOTO CTAHY Ta AMHAMIKHM BiZIHOBHOTO JIIKYBaHHS. AHaJi3 Ja-
HHUX, OTPUMAHHUX IIICJIs OOCTEKEHHS, IPOBOJUBCS 3a JOIOMOTOI0 IpO-
rpam "Microsoft Excel’16". Craructuuny oOpoOKy pe3ynbTaTiB 3aiiic-
HIOBaJIM METOJIOM BapiaTUBHOI CTATUCTUKY 32 KpuTepieM CThIOfeHTa.

PesyabTaT. Ha OCHOBI TOCIIiIXKEHHS] BCTAHOBJIEHO, IO JIaTepali3a-
i ypaskeHHs TPH iMIEMIYHOMY IHCYJIBTi SBISETHCS BaXIJIHUBUM (aKTO-
poM, KW BIUTMBAE Ha peadimiTaniiiHui moTeHmian xgopux. Jlenpecis €
9aCTUM HACJIIZIKOM IIIEMIYHOT 0 1HCYIBTY 1 uepe3 6 MICAIIB BiAMIYaeThCS
y 54 (90 %) xBopux (p < 0,05). Ti xapakTepHUMHU pHuCcaMu y TOCTIHCYJIBT-

© Sumy State University, 2020

124 © CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



0. I. Kolenko, I. O. Chemerys, 1. V. Chernetskyi

EUMJ, 2020;8(2): 123-128

HUX XBOpUX OyNIM CTIHKICTh CHMITOMIB, JIETKHHA Ta TIOMIpHHUH iX CTYy-
IiHb, ITepeBara COMATOBETETATHBHOI CUMIITOMATHKH, 30epeKeHHs KpH-
THKA JO CBOTO CTaHy Ta iHmI. JlempecwBHi po3ianyd Malld CKJIAIHHH,
noiMopdHUI XapaKTep i BKIIIOYAIH 03HAKH K OpraHigHOl Aerpecii, Tak
1 OCOOUCTICHY PEAaKIIif0 Ha PO3BUTOK MO3KOBOT KATaCTPOQH.

KoarouoBi cioBa: iHCcynbT, peaOimitaris, aenpecis, uyepes3lIKipHa
enexTponeipoctimyssinis, YEHC.

ABTOp, BiAnoBiga LHUii 3a JucTyBaHHs: 0.kolenko@med.sumdu.edu.ua

Introduction

For over 15 years, staff and young scientists from
the Department of Neurosurgery and Neurology have
been studying the epidemiology of stroke in the
region. In addition, the complex of studies must
include monitoring the correctness of care for patients
with cerebrovascular disease, the effectiveness of
preventive measures, as well as the problem of
reducing disablement and restoration of functions,
which is not only a medical but also an economic
problem.

Brain stroke usually leaves behind a specific
neurological deficit. At this particular time, the
question of correct, or rather, effective, organization of
rehabilitation activities arises before the neurologists
[1,2,5,6]. We were confronted with a question to
study and analyze the degree of functional failure after
stroke, to evaluate the current system of rehabilitation
methods that are currently available in the inpatient
unit, to determine ways to improve this area of
medical care. About 80 % of survivors of ischemic
stroke (IS) become disabled, some of them require
permanent care. The result is economic losses. By
the end of the acute stroke period, hemiparesis
was observed in 812 % of patients who
survived, including hemiplegia — 11.2 %, severe
and rough hemiparesis — 11.1 %, mild and moderate
hemiparesis — 58.9 %. The indicators do not differ
from data of other studies [3, 4, 7, 9].

In recent years, there has been evidence of
impact of cognitive impairment on the effectiveness of
rehabilitation in post-stroke patients. Depression is
another factor that has a negative effect on the
recovery process and increases the risk of mortality.
Recently, this problem has become an issue in many
countries around the world. However, the interval of
time and the category of patients affected by
cognitive  disorders  are not yet determined.

Increased number of strokes, insufficient
study of the recovery capabilities, lack of a clear
recovery program, absence of staff of rehabilitation
therapist encourage a well-founded study of this

problem, because rehabilitation is most effective in the
first weeks [8, 10].

Materials and methods of research

The current study was conducted in neurology unit
for patients with cerebral circulation disorders of
Communal Institution of Sumy City Council “City
Clinical Hospital No. 4”. The diagnosis of cerebral
ischemic stroke was based on American Stroke
Association recommendations and defined as clinical
evidence of cerebral, focal ischemic injury based on
symptoms persisting > 24 hours and other etiologies
excluded with mandatory neuroimaging verification.
Patient status was assessed using the National
Institutes of Health Stroke Scale (NIHSS) during
hospitalization to determine the severity of the stroke,
and the Barthel scale to determine the patient’s daily
activity in the year since. The study of cognitive
function was abandoned because of the inability to
evaluate it adequately in patients with speech
disorders. All patients underwent conventional basic
therapy in accordance with current recommendations
for the treatment of stroke against the background of
monitoring critical indicators to vital functions, like
respiratory rate and heart rate, body temperature,
arterial pressure, electrocardiography. All patients
were examined by a therapist, an ophthalmologist,
and, if necessary, also a neurosurgeon, a cardiologist,
a vascular surgeon. The obtained results were
subjected to statistical processing with the calculation
of arithmetic mean (M) and standard error of the mean
(m). The significance of differences in the compared
parameters was calculated using the Student’s rate.
Differences were considered significant at p <0.05.
The calculation was made using Microsoft Excel’16.

Sixty patients who underwent an initial
rehabilitation course in the early recovery period in
the department were examined to resolve these
tasks. Thirty-two of them were men and 28 were
women. Patients were divided into 2 groups of
30 people each in our study. In the first group (A)
active rehabilitation activities were carried out
with some additional techniques at the request of
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patients and relatives, including Kinesitherapy
(expanded complex of active gymnastics, breathing
exercises and self-care training), transcutaneous
electrical nerve stimulation (TENS), exercise therapy,
massage. Patients who refused additional procedures
or had contraindications were included in the second
(B) group. They were conducted exercise therapy and
massages. Working-age persons — 19, disabled — 41.
The patients were divided into 2 groups of 30 people
each. Among all men studied, 17 patients were 51 to
60 years old and 15 were older than 61 years. Women
at the time of stroke predominated at the age of 60—70
years (16 people), 9 people at the age of 81 years and
3 women under 40 years.

Patients were also divided into groups for
lateralization of lesions, lesions of the right
hemisphere — 29 people (group R), left ones — 31
people (group L). An individual program was
developed for each patient, according to his somatic
condition, the severity of the IS, the degree of paresis,
etc. All patients were examined by a staff speech
therapist. Interviews with the purpose of psychological
unloading of the patient and his relatives and
educational work were conducted at the initiative of
the researches.

Almost all patients were admitted to the neurology
unit for patients with cerebrovascular diseases by
ambulance crews, 68.9 % of them within 3-6 hours
(within the «therapeutic windowy) from the moment
of development of clinical manifestations of IS.

Research results

According to the NIHSS scale, the neurological
deficit was moderate in both groups in most cases. For
group A, the mean score was 24 +5.5 for group B it
was 22+5.3. A mild degree of impairment was
observed in 2 (3.3 %) patients (only group B). Severe
neurological deficits were observed in 4 (6.6 %) cases
in group B and in 3 (5 %) in group A. The most severe
disorders were observed in 2 (3.3 %) patients, only in
group A.

The proportion of the possible factors that caused
the brain crash was: 26 % of patients with arterial
hypertension, 12 % had arterial fibrillation, 15 % had
diabetes mellitus, 3% had mitral heart defects.
Among other reasons, 18 % of patients (mostly men)
had damage habits (alcohol, smoking), 16 % had
psycho-emotional stress, 6% had multifactorial
causes, 4 % had no known cause.

The focus of the study was on evaluating the
effectiveness of motor function recovery using a
comprehensive approach. The Barthel index was
determined among all patients, in group A it

corresponded to 87 +4.3 and in group B 75+5.6.In
group A it was 16 +£0.2% higher than the control
group. The obtained data indicate an unmistakable
prediction (p < 0.05) that a comprehensive approach to
rehabilitation with the use of TENS, psychotherapy,
massage, exercise therapy positively effect on the
recovery of motor function. The physiological order of
recovery in all groups did not change. Initially, an
arbitrary movement usually lost after acute brain
ischemia, then hemiplegia becomes hemiparesis with
a predominant distal limb disorder.

The process in the studied patients began with the
leg, then the upper extremity of the hand joined, with
the proximal extremities. A few days after the brain
lesion, the muscle tone of the paralyzed limbs
changed: there was an increase in flexor tone in the
arm, and in the led the extensor leg.

Regarding the lateralization of the lesion, the
values obtained after Barthel evaluation were: group R
—75+5.6, and group L — 86 + 4.4. This may be due to
the fact that the right hemisphere is responsible for
features such as spatial orientation, music perception
and sensitivity, and the center that is responsible for
speech is located in the right hemisphere of the brain
only in left-handed. Indicators of patients with the left
hemispheric localization of the ischemia are higher on
15+0.6 %. The unmistakable prediction is also
95.5 % (p < 0.05) due to left hemisphere localization.

Assessment of patients on the Barthel scale, by
gender, revealed the following result: men had
80+5.1 points, women — 79+5.2. No significant
difference between the indicators was obtained, so it
can be argued that the patient’s gender may not be a
factor affecting the rehabilitation potential of patients
with ischemic stroke.

Post-stroke depression refers to organic depression
indicated by F 06.32 in International Classification of
Diseases-10. To assess the severity, we chose the well-
known Hospital Anxiety and Depression Scale
(HADS), which has been used repeatedly in stroke
patients and there is strong evidence of its sensitivity.

Signs of clinically defined depression syndrome,
defined on the HADS scale, were found in 76.6 % of
patients, in 1-3 months after stroke, and in 90 % of
patients in 3-6 months according to follow-up
observations. In 1-3 months after stroke, the overall
HADS score was 7+145 points, that is
corresponding to mild depression and in 3-6 months it
was 9 + 1.45 points, that is corresponding to moderate
depression (p <0.05). As a rule, the symptoms of
depression were persistent. The severity of depression
in the vast majority of patients was mild and moderate.
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The analysis of the development of the depression,
depending on the localization and severity of stroke
was held. We did not find a clear dependence on the
development of depression on the localization of
stroke. It could only be noted that more pronounced
depression was observed in patients with right-sided
localization of the IS. In accordance with the results in
group A, the proportion of patients with a mild form
of depression was 76.6 %. In group B, the rate was
86.7 %, but it was mild and moderate depression.
Unfortunately, to date, rehabilitation activities in
municipal hospitals have been constructed in such a
way that the greatest attention is paid to motor
rehabilitation. This can be explained by the
considerable social importance of immobility, which
requires the involvement of outside assistance, causes
the disability and financial costs of society.

Conclusions

1. In the course of the work, the current state of
providing rehabilitation assistance to patients in the
conditions of further industry reform was studied and
analyzed. The conducted research shows the
significant importance of the use of kinesitherapy,
TENS and psychotherapy in the system of early
rehabilitation of patients. The fact that lateralization
of lesions in IS is an important factor influencing the
rehabilitation potential is confirmed. The presence of
signs of movement and cognitive impairment in
patients with brain ischemia requires the
development of a program of individual and
intensive rehabilitation measures to restore brain
function and adequate treatment of all possible
manifestations that impair the effectiveness of
rehabilitation measures and impair the quality of life
of patients after stroke. The most effective factors in
recovering of lost functions and skills after an IS are
complexity, phasing, early start of the rehabilitation.

It is established that gender is not a determining
factor in the recovery of patients after IS and does
not significantly affect the prognosis of
rehabilitation.

2. Thus, the conducted comprehensive

Prospects for future research

Nevertheless, equally important is psychological and
speech rehabilitation, because speech is a no less
important tool for the work of a particular category of
patients, and psychological correction in the presence
of defects contributes to reducing the percentage of
post-stroke depressive states. Swallowing disorders
are also within the competence of the speech therapist.
Productive rehabilitation has not yet been established
with this category of patients. The primary method of
correction of post-stroke speech disorders is to renew
speech, reading, and writing sessions with a speech
therapist-  aphasiologist or  neuropsychologist
conducted on the background of receiving nootropics.
However, not always the staff of the department has
specialists at the appropriate level. However, this is a
reason for further in-depth research.

epidemiological, clinical and neurological, the
statistical study made it possible to assess the
epidemiological situation in Sumy region and in the
Sumy city, study the most common risk factors,
determine the rehabilitation potential of patients and
indicate that early approach, consistency and
individuality contribute to effective recovery after
stroke. The obtained results allow developing and
proposing measures to improve the rehabilitation
program aimed at increasing the daily activity of the
patient’s life with stroke.

3. To increase the effectiveness of the
rehabilitation period of patients with stroke and to
improve the system of providing care assistance, the
following measures should be followed: 1) to
encourage patients to active rehabilitation activities
and all necessary techniques to improve lost
functions; 2) create conditions for the introduction of
advances  physical rehabilitation  techniques,
including the TENS and special exercises for the
acquisition of self-care skills; 3) adhere to the
principles of duration and complexity of
rehabilitation; 4) actively involve patients’ relatives,
provide outreach and psychological support
measures.

1. Define and expand the role of related specialists in the treatment of cognitive dysfunctions.
2. Particular attention should be given to the problem of speech rehabilitation and resumption of

swallowing.

3. Expand the role of a speech therapist in the rehabilitation of verbal function.
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Abstract
0. S. Khukhlina, OXIDATIVE STRESS INTENSITY AND STATE OF SEPARATE
O. Ye. Hryniuk, ANTIOXIDANT PROTECTION FACTORS IN ANTRAL
A. A. Antoniv, TREATMENT IN PATIENTS WITH NONALCOHOLIC

Higher Educational Establishment
of Ukraine “Bukovinian State Med-
ical University”, 10 Teatralna
Square, Chernivtsi, 58002 Ukraine

STEATOHEPATITIS, OBESITY, AND CHRONIC
OBSTRUCTIVE LUNG DISEASE

The aim of the research was to assess the effectiveness of Antral
regarding to the impact on the intensity of lipid peroxidation, antioxidant
system factors in NASH patients against the background of obesity and
comorbidity with COPD.

Material and methods of research: 76 NASH patients with class |
obesity of and COPD 2-3 D were examined: 23 patients (group 1 —
control group) received basic NASH therapy (Esentsiale forte N (Sanofi
Avensis/Nutterman and Cie GmbH) 300 mg, 2 caps., 3 times per day)
for 30 days and COPD therapy (Symbicort Turbuhaler (budesonide
160 mg/d + formoterol fumarate 4,5 mg/s) (AstraZeneca AB, Sweden)
inhaled 2 times per day for 30 days, Berodual (ipratropium/fenoterol
(250/500 mg/ml) (Institute de Angele Italy/Boehringer Ingelheim
International GmbH) nebulizer inhalation 2 times per day, azithromycin
(Azithro Sandoz, Ukraine Sandoz) 500 mg, 1 time per day for 10 days).
The second group (basic group, B1) consisted of 25 NASH patients with
class | obesity and COPD 2-3 D, in addition to the same basic COPD
therapy, they received Antral (Farmak, Ukraine) 200 mg, 3 times per day
for 60 days as a hepatoprotector. The third group (basic group, B2)
included 28 NASH patients with class | obesity and COPD 2-3 D, except
the same basic COPD treatment, they received Antral (Farmak, Ukraine)
200 mg, 3 times per day as a hepatoprotector, and Phytostatin
(Polyconazole) (OmniFarma LLC, Ukraine) 20 mg after dinner for 30
days.

Research results. In NASH patients against the background of
obesity and COPD, a significant intensity of oxidative stress has been
established with an increase of intermediate and final products of lipid
peroxidation content in blood (in 1.7-2.2 times, p <0.05) against the
background of a significant deficit in the restored glutathione in blood
(in 1.6 times, p <0.05), which was accompanied by a compensatory
voltage of catalase activity (increases in 1.7 times, p < 0.05).

Conclusion. The combined prescription of Antral for 30 days led to a
significant correction of oxidative-antioxidant homeostasis in NASH
patients against the background of obesity and COPD with a probable
decrease of malonic aldehyde, isolated double bonds, conjugated diens
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(p <0.05), a probable increase the reduced glutathione content in red
blood cells (p < 0.05).

Key words: non-alcoholic steatohepatitis, obesity, chronic
obstructive pulmonary disease, oxidative stress, antral.
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IHTEHCUBHICTb OKCHUJATUBHOI'O CTPECY TA CTAH
OKPEMHUX YHMHHHUKIB AHTUOKCHUJAHTHOI'O 3AXHUCTY
B TMHAMILI JIKYBAHHSA AHTPAJIEM XBOPHUX
HA HEAJIKOTOJIBHUM CTETOTENATHUT, OXWUPIHHS TA
XPOHIYHE OBCTPYKTUBHE 3AXBOPIOBAHHS JIETEHb

Meta podoTn — BU3HAYCHHS €(EKTHBHOCTI 3aCTOCYBaHHS aHTPAIIO
MO0 BIUIMBY HA iIHTCHCUBHICTH IMEPOKCUIHOTO OKUCHEHHS JIIliiB, CTaH
YUHHUKIB aHTHOKCHIAHTHOI cucteMu y xBopux Ha HACI Ha T 0Xu-
pinHs 32 KoMopOigHOCTI 3 XO3J1.

Matepian Ta MeTOAM IOCJHIAKeHHs: oOcTekeHO 76 XBOpUX Ha
HACT i3 oxupinssm I cr. Ta XO3JI 2-3 D, 3 sikux 23 xBopux (1 rpymna —
KOHTpOJIbHA) oTpuMyBanu OasucHy Tepamnito HACI' (Eccenniane ¢opre
H (Canodi-Asencic/Harrepman enn Caiti ['m6X) 300 Mr mo 2 karc. 3
pas3u Ha jaenb) 30 aHiB Ta Tepamito XO3JI (Cumbikopt TypOyxanep (0y-
necoHix 160 Mxr/o + gopmoTepony dpymapat 4,5 Mkr/x) (Actpa3eHeka
Ab, IllBeunis) inramsmiitao 2 pasu B neHp 30 mHiB; Bepomyan (impa-
tpomiym/eHorepon  (250/500 wmkr/mm) (Imctutyr ge  Adrenmi,
Itanis/bepinrep Iurenbxaiim Intepuemnn 'M0X) HeOynaiizepHi iHra-
naii 2 pasu B aeHb, AsurpominuH (Asutpo Canpos, Canmo3 Ykpaina)
500 mr 1 pa3 B nenp 10 aniB. [pyra rpyna (ocHoBHa, O1) 25 xBopux Ha
HACT i3 oxwupinnsim 1 cr. Ta XO3JI 2-3 D, kpiM aHanoriuHoi 6a3ucHOi
tepamii XO3JI, B SIKOCTI TremarompoTeKTopa OTPUMYBaiu AHTpab
(®apmak, Ykpaina) 200 mr 3 pas3u B gens 30 guiB. Tpers rpymna (OCHOB-
Ha, 02) 28 xBopux Ha HACT i3 oxwupinnsm I cr. Ta XO3JI 2-3 D, kpim
aHarnoriyHoi 6asucHoi Tepamii XO3JI, B SKOCTI TemaTONMPOTEKTOpa OT-
pumyBanu AuTpanb (Papmak, Ykpaina) 200 mr 3 pasu B JeHb Ta, J0-
nmatkoBo, ®@irocratun (Ilomikonazon) (OO0 Owmuidapma, Ykpaina) 20
MT TIiCJIsT Beuepi ynpoosxk 30 mHiB.

PesyasTaTn gocaigxxenns. Y xsopux Ha HACI 3a xomop6inHOCTI 3
oxupinasaM Ta XO3JI BCTAHOBJICHO 3HAYHY IHTCHCHUBHICTH OKCHUIATHB-
HOTO CTpeCy 3i 3pOCTaHHSM BMICTy B KPOBI NMPOMDKHHX Ta KiHLIEBHX
NPOIYKTIB MEPOKCUAHOTO OKUCHEHHs nimiaiB (y 1,7-2,2 pasu, p < 0,05)
Ha TJI ICTOTHOrO Ae(ilUTy B KpOBI BiHOBJIEHOro miyTaTiony (y 1,6
pasu, p <0,05), mo cynpoBOKYBAIOCS KOMIIEHCATOPHUM HAmpyKeH-
HSIM aKTHBHOCTI Katanasu (3poctanus y 1,7 pasu, p < 0,05).

BucnoBok. KomOiHoBane npusHaueHHs AHTpaiio ynpojaosx 30
JIHIB TPU3BEJIO 10 1CTOTHOI KOPEKLil OKCHIaHTHO-aHTHOKCHIAHTHOTO
romeocrasy y xBopux Ha HACT i3 oxupinasam ta XO3J1 i3 BiporizHum
3HI)KEHHSIM BMICTY B KpPOBI MaJlOHOBOTO albJEriNy, 130JbOBaHUX I10-
NBIMHUX 3B’sI3KiB, Ai€HOBUX KoH toraTiB (p < 0,05), BiporigHum 3poc-
TaHHsI BMICTY B €pPUTPOIIMTAX BiHOBJIECHOTO TiryTartiony (p < 0,05).

Knio4oBi cjioBa: HEaIKOTONBHMI CTEATOTENAaTUT, OXKHPIHHSA, XPOHIU-
HE 00CTPYKTHBHE 3aXBOPIOBAHHSI JIET€Hb, OKCUJIATUBHUI CTPEC, aHTPAJIb.

ABTOp, BinnoBinansuuii 3a iucryBanus: antonivalona@ukr.net
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Beryn

HeankxorompHa xmpoBa XBOpoOa MEYiHKH
(HAXXII), 3a yMOB migBHUIIEHHS PiBHS 3aXBOPIO-
BAaHOCTI Ha OXHpiHH#A, mykposuii miader (II[) ta
MmeTaboniunuii cuaapom (MC), mouana posrisia-
THCS SAK CaMOCTIiHA HO30JoriuHa omuuHunsg [1].
Honsarrs HAXXII Bxutowae nBi mMopdosoriyni
(hopMH 3aXBOPIOBAaHHS 3 PI3HUM IIPOTHO30M: CTEa-
T03 meuinku (CII) Ta HeaTKOTOJBLHUN CTeaTorerna-
tut (HACT) [2]. o6 CII TpanchopmyBaBcs y
HACT, 3a cygyacHUM ySBJICHHSAM IIPO MATOTCHETH-
YHI MEXaHi3MH JaHOTO MpOIecy, MOTPiOHI MeBHI
€K30TEHHI MepeyMOBH OKPIM OKUPIHHS MEYiHKU
(To0TO «Tepmoro momToBxy») [3, 4]. Bracmimok
IUX BIUIMBIB aKTUBYETBHCS CHCTEMa IMEPEKHCHOI'O
oxucHeHHs JinigiB (ITOJI) 3 BUHUKHEHHSM OKCH-
JATHBHOTO CTpecy Ta MiJABHIIYETHCS TMPOIYKIIis
npo3amansHuX nuTokiHiB (LK), 30xkpema ®HII-a,
12, 1J16 tomo («apyruit momtoBx») [5, 6]. Too6TO
HACT moxe chopmyBaTHCS y MALi€HTIB 3 MOYAT-
koBuM CII numme mpy HasBHOCTI J0OAATKOBOTO
JDKepella OKHCHIOBAJIBHOTO CTpECy, BHACIHIZOK
4Oro MOCHJIIOETHCS JIMONEpOKCHaaIlisi 6ioMemO-
paH TEYIHKOBHMX KJITHH, 3HMXKYETbCS CTYIIiHb
aJIeKBaTHOTO 3aXMCTy TeNaTOLUTIB, 110 CIPHYH-
HS€ TIOSBY HEKPO3iB Ta PO3BUTOK 3alaJieHHS Y
napeHximi nevinku ta cBimuuts npo HACT [7, 8].
OKCUIATUBHUN CTPEC, YHACHIJIOK HaKOIMYEHHS B
KpoBi 1 TkanmHax mponykTiB [1OJI, mpurHiueHHs
(YHKI[IOHATPHOI aKTUBHOCTI CHUCTEMH aHTHOKCH-
nmaHTHOTO 3axucty (AO3) Ta imyHOme(inuTHI CTa-
HH, 110 CYNPOBOJDKYIOTH XPOHIUHI 3alajieHHs TH-
XaJIbHOT CUCTEMH SIK Hecrnienun(ivHOTo, HAPHUKIIA]
XpOHIYHE OOCTPYKTHBHE 3aXBOPIOBAHHS JIET€Hb
(XO3JD) [9], Tak i Tybepkynbo3Horo renesy [10],
MOJKJINBO, BiJIIrParOTh POJIb «JAPYroro MOIITOBXY»
mig yac tpancdopmanii CIT y HACI' ta 3ymoB-
JIIOIOTh HOTO HEBIMHHE MPOTPECyBAHHS.

TakuM YUHOM, MOKHA TPHUITYCTUTH, IO MOE -
HaHHAI XO3JI Ta HACI Moxe cupusTé B3aEM000-
TSOKYIOUOMY BIUIMBY: TPOBOKYBATH IOJIOBXKEHHS
CTaJii 3arocTpeHHs, NepeIkoKaTH (HOpMyBaHHIO
MOBHOLIIHHOI peMicii, NPUBOAWTH A0 PO3BHUTKY
yCKJIamHeHs i T. iH. OOMexeHuid BHOip JTiKapChKIX
3aco0iB, AKi BINIMBAIOTH HAa Pi3Hi JAHKH HaTOTCHE-
3y HACT Tta XO3JI, i BiACyTHICTh €JMHOTO MiIXO-
Iy 710 JiKyBaHHs BU3HAYaIOTh HEOOXiTHICTH MOJa-
JBIIUX JTOCITIKEHb 3 METOIO OIIHKH e(eKTHBHOC-
Ti 1 onTUMI3anii iCHYIOUHX cXeM Tepamii.

3 HOBOI I'pyNH TenaTonpoTEKTOpiB 0coOIMBe
Micie 3aliMaroTh IpenapaTH, CTBOPEHI Ha OCHOBI
KOOpAMHALIHHUX CHONyK. /laHnii mepcrneKTHBHUI

HalpsIMOK MOJEIOBaHHS (EPMEHTHUX CHUCTEM
CTaB MiJCTaBOIO CTBOPEHHS OPHIIHAJIHHOTO Mpe-
napaty Antpans («Papmak», [HcTuTyT apmako-
aorii 1 Tokcukonorii HAMH VYkpaiuu (Kuis) i
Hamionaneauit  papmaneBTHYHUN  yHIBEpCHUTET
(XapkiB)), sSKuil BOJIOJAiE€ TeMaTONPOTEKTOPHOIO,
AHTHOKCHIAHTHOIO, MeMOpaHOCTa01Ti3y04010,
AHTUTOKCHYHOIO, IPOTH3ANalIbHOIO, aHAJITeTH-
HOIO, IMyHOMOZYJIIOIOUO0 Ii€ro, ToOTO € yHiBep-
canbHUM renartonporekropoM [11, 12]. IIporusa-
najbHa Jisl mpenapary TPYHTYETbCS SK Ha HOro
3IaTHOCTI TPUTHIYYBAaTH IMKJIOOKCUTEHa3y, 3Me-
HIIYIOYM CHHTE3 MPOCTarjiaHAMHIB Ta IHIIUX Me-
JiaTopiB 3amalieHHs, TaK 1 Ha MPUTHIYEHHI mpore-
CiB BITBHO-PaJUKAIBHOTO OKHUCICHHS 1 MOCHICHHS
MpoIeciB HeWTpalizamii BITPHUX PaJHWKaliB; HpU
LOMY 3HMXYETHCS MPOHUKHICTh KIITHHHUX MEM-
OpaH, 3MEHIIYETHCS BUPAXKCHICTh HUTOIITHUIHOTO
CHHJIPOMY, IO 3amo0irae MECTPYKIlii remaToIuTiB
Ta 3HIKYE IHTEHCHUBHICTH 3alaJIbHOTO MPOLECY B
Oponxax [13, 14].

I{omo xopekmii JIMiAHOTO CHEKTPY, TO Ha
yKpaiHChbKOMY (papMalleBTUIHOMY PUHKY 3’SIBUBCS
HOBHUH 3aci0, KU CIIpHsie 3HIKEHHIO 3arajbHOTO
XOJIECTEPUHY Ta PIBHA XOJIECTHPUHY JINOMPOTEi-
HiB Hm3BKOI mrimbHOCTI (XC JIITHIL), momimmye
TIiTHAN CIIeKTp KpoBi, — moimiko3aHod («DitoC-
tatuey, «OMmHIDapmay, Ykpaina) [15].

Meta nociaigieHHsI: BU3HaUYCHHS €()EKTHBHO-
CT1 3aCTOCYBaHHs aHTPAJIIO IIOJ0 BIUIMBY Ha iHTe-
HCUBHICTh TEPOKCHIHOTO OKHUCHEHHs JIMifiB,
CTaH YMHHUKIB aHTHOKCHJAHTHOI CUCTEMHU Yy XBO-
pux Ha HACT Ha Ti1i 0)XHpiHHS 32 KOMOPOIAHOCTI
3 XO3JL.

Marepiaa Ta Meroau. B nociimkeHHI B3sIH
yaacth 76 xBopux Ha HACT i3 oxupiaasm I cT. Ta
XO3JI 2-3 D, sxi Oynau po3nofiieHi Ha 3 TpymH
3aJIe)KHO BiJl OTPUMYBAHOTO JIIKyBaHHS. | TpyIy —
KOHTPOJIbHY CKJIaZainy 23 XBOPHUX SKi OTPUMYBAIN
tepamito HACT (Eccenniane dopre H (Canodi-
Asencic/Harrepman eng Caiii I'm0X) B 1031
300 mr mo 2 karic. 3 pa3u Ha JeHb) npotsrom 30
nmHiB Ta 6asucHy Tepamito XO3JI (Cumbikopt Ty-
poyxanep (Oymeconix 160 mkr/m + dopmorepomy
tdbymapar 4,5 mxr/n) (Actpa3eneka Ab, IlIBeris) B
IHTaNAiAX JABiYI Ha JeHb TpuBaiicTio 30 MHIB,
Beponyan  (imparponiym/denorepon  (250/500
mkr/mi) (Iactutyt nme Awnreni, Irtanis/Bepinrep
Iarenpxaiim Iatepremnan ['M0X) iHramsmiiiHo 3a
JoroMororo HeOynaiizepa 2 pa3u B jieHb, A3UTPO-
minuH (Asutpo Canpmos, Canno3 Ykpaina) B 1031
500 mr 1 pa3 B aenp npotsarom 10 gHiB. 25 XBOpHUX
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Ha HACT i3 oxwupinasm I ct. Ta XO3JI 2-3 D, mio
BXOIWIH A0 Apyroi rpymu (ocHoBHa, Ol), okpim
3anpononoBaHoi Tepamii XO3JI, orpumyBanu AH-
Tpasb (Papmak, Ykpaina) 200 mr 3 pa3u B ACHb
30 nuiB. 28 xBopux Ha HACT i3 oxupinasam I cT.
ta XO3JI 2-3 D Oynu BKIIOYEHI 10 TPETHOI rpynu
(ocHoBHa, O2), opumyBasn Oa3ucHE JIIKyBaHHS
XO03J1, ta tepamito HACI: Anrpans (dapmaxk,
VYkpaina) 200 mr 3 pasu B aeHp ta diTocTaTHH
(ITomikonazom) (OO0 Owmmuid®apma, Ykpaina) 20
Mr micist Bedepi ynponosx 30 nHiB. CepenHiit Bik
nariedTiB craHoBuB (55,7 + 3,22) pokis. 30 npak-
TU9HO 310poBux ocibd ([130) cximanu rpymy mopis-
usaHHA. [liarHo3 HACT OyB BcTaHOBIIEHUIT Oepydun
JO0 yBard yHi(IKOBaHMH KIIHIYHUA INPOTOKOII,
Hakaz MO3 Ykpaiuu Ne 826 Bin 06.11.2014 p. o
KPHUTEPIIB BUKIIOUYCHHS BIJHOCHJIM 3aXBOPIOBAHHS
MEYIHKK BIPYCHOTO TEHE3y, CHAaJKOBI MaTOJOrii,
ABTOIMYHHI YM MEJMKaMEHTO3HI TeNaTUTH, L0
MOTJIN TIPOSIBIISITHCH IMTOJNITHYHUM, XOJIECTaTH-
HUM Ta ME3EHXIMaJIbHO-3alaJIbHUM CHHAPOMaMH,
TaKOX BUKOPHCTOBYBAIHM JaHi yIbTpacoHOTrpadi-
yHoro nmociuimkerHa (YCI') i3 3CyBHOXBHIBOBOIO
enacrorpadi€ro, CTeaToTecTy.

[{omo XO3JI, TakTHKa BEJCHHS MAIiEHTIB OY-
Ja 3TiIHO PEKOMCHIAI KIIHIYHUX HACTaHOB
(Hakaz MO3 Vkpainu Ne555 Bixg 27.06.2013 i3
ypaxyBanHsM pexkomenmamii GOLD, 2019). [iar-
HO3 OXKHMPIHHS BCTaHOBIIIOBAJIM BIJIIOBIJHO 10
KIacudikamnii Mb>kHapoIHOT poOOYOi TPYIIH 3 OKU-
pirass BOO3 (1997 p.). IlamiertamMm mpoBommim
BHMIPIOBAaHHS 3pPOCTY Ta MAacH Tija, 00YHCIIOBAITN
irgexc macu Tima (IMT) 3a dhopmynoro Ketme (1):
IMT = maca (kr)/3pict? (m).

JliarHO3 OXHpiHHS BCTAHOBJIIOBAJIU MPHU 3HA-
yenni IMT Ginbue 30 kr/m%

[Tpy HaAXOPKEHHI XBOPUX Yy CTallloHap BH3Ha-
yanu (YHKI[IOHAJIBHUI CTaH MEYiHKH 32 aKTHBHIC-
TIO NEYiHKOBUX (PEPMEHTIB, MapKepiB MIrMEHTHO-
T0 Ta a30THCTOr0 OOMiHY, MPOTETHOTpaMH, JIITiO0-
rpamu, i0HOTpaMH, OOUYHMCIICHHS Koe]ilieHTy nae
Pitica. [TamienTamM mpOBOAMIN BUMIpIOBAaHHS aH-
TPONOMETPUYHHUX ITOKA3HUKIB: 1HIEKC Macu Tiia
(IMT), o6Bin Tami (OT), o6Big creron (OC) Ta
inaekc tamis/crerna (ITC = OT/OC).

IIpoayKkTH MEepeKucHOTO OKWCHEHHS JIIiIiB —
130JIbOBaHI TOJBIKWHI 3B’SI3KH, JIIEHOBI KOH IOTaTH
BuBYany 3a [. A. Bomueropcbkum i criBaBT., Ma-
JIOHOBHUH aJIbJIETi]] BU3HAYAIN Y TUIa3Mi KpOBi Ta
Ep — 3a meromamu 10.A. Bnagumuposa, A. I. Ap-
yakoBa. [ yTaTioH BiJHOBJIEHUH B KPOBI BU3HaYa-

mu MetomoMm TuTpyBaHHsS 3a O. B. Tpasinoiw y
Momupikamii [. ®. Memmumena, [. B. Ilerposoi.
KaranasHy akTHBHICTP BH3HAa4Yald BHKOPHUCTOBY-
roun MeToauky M. A. Kopomok Ta criiBaBT.

3aNeXHO BiJl BUAY NMPOBENCHOTO JTOCIIKESHHS
Ta OTPUMaHUX YHMCIOBUX JaHUX Oyya MpoBeJeHa
CTaTUCTHYHAa OOpOOKa OTPUMAaHHX pe3yJbTaTiB.
OTpuMaHuil PO3MONIT TEPeBIpsIIM HAa HOPMaib-
HIiCTh BUKOpucTOBYyrouu tectu Jlimiedopca, [lami-
po—VYinka, MeTox MpsAMOi Bi3yaiabHOI OIIHKH Tic-
TOTpaM pPO3MOALTY BJIACHHX 3HaueHb. IIpu HOpMa-
JHFHOMY PO3IOALI KOPHCTYyBaIUCh cepenHiMm (M)
+ craHZapTHUM BigxwieHHaMH (S). 3a HEHOpMa-
JBFHOTO PO3MOLTY TaHNX BUKOPHCTOBYBAIU MEJi-
any (Me) sik Mipy moJio>keHHs1, BepxHboro (Q75) i
HIDKHBOTO KBapTHIIiB (Q25) sIk Mipu po3CitoBaHHSI.
JIMCKpeTHUIT CTaTUCTUYHUN pPO3MOIIN BHOIpKH
MaB BUTJISA aOCOJIOTHUX Ta BIAHOCHUX YacTOT
(BiIHOILIEHHS MPOLEHTY CHOCTEPEXKEHb O 3arajib-
HOT KiJTBKOCTI TOCIIPKYBAaHUX).

BukopucroByBanmu = mapaMeTpuW4Hi  TECTH,
t-xkputepiit Ctpionenta ta F-kpurepiit ®imepa 3a
YMOBH HOPMAaJBHOTO PO3MOALLY IJISi HOPIBHSIHHSA
OTPUMaHHUX AaHUX. MeliaHHUM TECTOM, PAaHTOBUM
U-kputepieM MaHHa—YiTHI KOPHUCTYBaJIHCh IpHU
HEHOpMaJlbHOMY po3noaini, T-kpurepiii Binkox-
COHa BUKOPHCTOBYBQJIU AJSI MHOXXMHHOTO TOpiB-
HSHHA (Y BUNAIKY JOCIHIIKEHHS 3aJIeKHHUX IPYI).
{00 oIiHMTH PiBEHB 3aJCIKHOCTI MOKA3ZHHUKIB KO-
PHUCTYBaNCh KOPENAiHHUM aHami3oMm 3a [lipco-
HOM y BHUIIQJKy MapaMeTpPUYHOTO PO3MOALTY, IPH
HeIapaMeTpUYHOMY pO3MOJUII BHKOPHCTOBYBAIN
koedimieHT parrosoi kopensnii Cripmena. CtaTu-
CTHYHY Ta TpadiuHy 0OpOOKYy OTpUMaHHX HAHUX
MIPOBOJIMIIH 3a JIONIOMOTOr0 rporpamu Statistica for
Windows Bepcii 8.0 (Stat Soft inc., CIIIA),
Microsoft Excel 2007 (Microsoft, CIIIA).

PesyabTaTH mocaimkeHHsi. AHaji3 oTpuMa-
HUX Pe3yJIbTaTiB BKa3ye Ha Te, 1110 JI0 JIKyBaHHS Yy
xBopux Ha HACI ta XO3JI noka3HUKH OKCHJaH-
THO-aHTHOKCHJAHTi CHCTEMHU OyJM iCTOTHO po30a-
naHcoBadi (tabn. 1). Tak, BMict MA B epurponu-
tax (Ep) 1o mikyBaHHS NEpeBUINYBaB IMOKa3HUK Y
30 y 1,7 pasu (p < 0,05), Bmict y kpoBi II13 — y
2,2 pasm (p<0,05), Bmict AK — y 1,9 pasm
(p <0,05), mo CBiAYNTH PO BHUCOKY IHTEHCHUB-
HICTP OKCHJIaTUBHOTO CTpPECy Ta BHCOKY HMOBIip-
HICTh TOUIKO/DKEHHS MeMOpaH TemaToIWTiB Ta
IHIIUX KJITHH, Y TOMY 9HCII, eHiTeNi0 OpOHXIB Ta
aJIbBEOJIOLIUTIB.
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Taoauusa 1 — {aHi iHTEeHCHBHOCTI MEPOKCUAHOTO OKMCHEHHS JiMiAiB Ta cTaH YMHHUKIB AaHTHOKCHIAHT-
HOTO 3aXHCTY Y XBOPHX HA HEAJKOToJbHMIl creaToremaTurt, oxxupinHa Tta XO3JI y nunamiui JikyBaHHSA
(M£m)

Xsopi Ha HACT', o:xupinns ta XO3J1
Hoxastn I'pyna K (n = 23) T'pyna O1 I'pynma O2 (n = 28)
(n=25)
MA ep., MKMOJIB/TT 6,40 + 0,05
IT13, E220/mn 2,95+ 0,03
1130 | JK, E232/mn 1,53 +£0,02
I'B, MMoIb/11 0,95+ 0,03
Karanaza,mmonsl B/xB*rHs 15,05+ 0,21
= MA ep., MKMOJIB/TT 10,94+ 0,21 * 10,91 +£0,19 * 10,88+ 0,18 *
% IT13, E220/mn 6,50+ 0,15 * 6,48+0,16 * 6,49+0,14*
E\ JK, E232/mn 2,98 +£0,04 * 2,99+0,07 * 3,03+0,05*
E I'B, MMoOIIb/11 0,59+0,01* 0,58 +0,01* 0,59+0,01*
N Karanaza,mmonsl B/xB*rHs 25,67 +0,24 * 25,71 +0,23 * 24,98 £ 0,27 *
“ MA ep., MKMOJIB/JT 9,23 +£ 0,25 */** 7,54 £ 0,21 */**[# 7,42 + 0,23 */**[#
E II13, E220/mn 5,38 £ 0,11 */** 4,73 + 0,06 */**/# 4,52 + 0,07 */**/#
& JK, E232/mn 2,85+0,03* 2,34 + 0,04 */**[# 2,27 + 0,03 */**[#
g I'B, Mmmonb/n 0,68+0,01* 0,83 +£ 0,01 */**/# 0,88 £ 0,01 **/#[***
= Karanasza, mmonsl B/xs*rHs 21,71+ 0,25 * 19,45 4 0,23 */**/# | 18,35 £ 0,22 */**[#/***
[Mpumitku:

I'pyna K (xontponsHa) — xBopi Ha HACT, siki oTpumyBainu ecceHuiane H;

rpyma O1 (ocHoBHa) — xBopi Ha HACT, sIKi OTpUMyBaIHi aHTPAb.

rpyma O2 — xBopi Ha HACT, siki oTpuMyBanu aHTpais 1 GiToCTaTHH.

* — pi3HUISI BIPOTIHA MOPIBHIHO 3 MOKA3HUKOM y MPAKTHYHO 3/10poBux ocib (p < 0,05);

** _ pi3HuIIA BipOTi{HA TOPIBHSIHO 3 MOKa3HUKOM J10 JikyBanHs (p < 0,05);

# — pi3HHIIA BipOTiJHA TIOPIBHSIHO 3 MOKA3HUKOM MiCJIs JIiKyBaHHst y xBopux rpymnu K (p < 0,05);

*** _ pi3HUIIS BipOTiJHA MOPIBHAHO 3 MOKA3HUKOM IiCIs JTiKyBaHHs y xBopuX rpynu O1 (p < 0,05).

JlocitipkeHHsT BMICTY B €pUTPOLMTaX OCHOBHO-
ro aHTUOKCHJIAHTa Ta JIETOKCHKaHTa OpraHi3My —
ruyrationy BigHoBiaeHoro (I'B) Bkasye Ha ioro
icrotHuid nedimur y xBopux Ha HACI, oxupinas
13 XO3JI mo mikyBarHs y 1,6 pasu (p < 0,05). Box-
HOYac, aKTHUBHICTh KaTalla3W CpPUTPOIMTIB Oyia
migunieHa y 1,7 pa3u y HOpiBHSIHHI 3 MOKa3HIKOM
y 1130, mo BKa3ye Ha aKTHBAIil0 CHIOTCHHUX KOM-
MEHCATOPHUX MEXaHI3MiB BIUIMBY ILIOJ0 KOpEKIii
OKCHJIaHTHO-aHTHOKCAJAHTHOTO OanaHcy i3 ii icTo-
THUM HampyXXeHHAM. 3a3HaueHi NaTOTeHeTHYHi
Mmexani3mu nporpecysanHs HACI ta XO3JI mort-
peOyIOTh KOPEKIIii, 10 MU 1 MOCTaBMIIH CO01 32 METY.

CytreBe 3HIKeHHs iHTeHcHBHOCTI [1OJI cmo-
crepiranocs y xBopux Ha HACI micns npoBeneHo-
ro Kypcy Teparii, o Mictuia AHTpanb (Tabm. 1).
BcranoBneHno OinbIl 3HaYHE BipOTiIHE 3MEHIIEHHS
MOKa3HHUKIB BMICTY NMPOMDKHHMX Ta KIHLEBHX IPO-
nykri [1OJI y cupoBatmi kpoBi xBopux O2 ta Ol
rpyn Ha 30-i mens mikyBanHA (p < 0,05) y mopis-

HSHHI 13 uMHU nokasHukamu y K rpymi, 1o cBig-
YUTh MPO MPOTUOKCHAAHTHUI BIUIUB AHTPAIIO Ta
MOTEHINIOBAHHS HOTO 3a JOMOMOT00 (hiTOCTATHHY.
[icnsa orpumyBanoi Teparrii BMicT MA B Ep xBopux
Ol rpymu 3meHmmuBes y 1,4 pasu (p < 0,05) y mopi-
BHSIHHI 13 TIOKa3HUKOM [0 JiKyBaHHS Ta K rpymoro
(8 1,2 pasm) (p > 0,05), MakcuMaIbHO HaHWH TMOKa-
3HHK 3HM3UBCS y O2 rpymi (tadm. 1) — B 1,5 pasm
(p <0,05). AHanOTiYHUM YMHOM 3MIiHIOBAJHCS TO-
xa3auku BMicty 1113, JIK y xpoBi xBopux vHa HACI'
ta XO3JI (tabn. 1). ¥ xBopux Ha HACT cmocrepi-
raBcsi MaKCUMAJIbHUN BIUIMB aHTPANIO MO0 Tajb-
MYBaHHSI HAaKOTIMUEHHS Y KPOBI IPOMDKHHUX HPOJY-
ktiB T1OJI, mocmimkenHs moka3HukiB BMicTy II13
Ha 30 nmeHb nikyBaHHS — y xBopux rpynu O1 Ta O2
— 3Hm3WIKMChY 1,4 pasu, mpotu 1,2 pasu B rpymi
koHTpoIro (p < 0,05). Bmict IK B O1 Ta O2 rpy-
max Ha 30 1xeHb 3HHM3HMBCA BiporimHo y 1,3 pasm
(p <0,05), mopiusino 3 K rpymoro, je BiH 3HHXKY-
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BaBcst He3HAwHO (p > 0,05) i3 HasABHICTIO BipOTigHOT
cratuctiyaHoi pisuumi 3 K rpymoro (p < 0,05).

Bepyun mo yBarm orpmmaHi IaHi, SIKi CBig4aTh
MPO BIUIMB KOMIUIEKCHOI Tepamii y TO€IHaHHI 3
Antpanem Ha cuctemy AO3 Oynu BHsBIIEHI HacTy-
nHi pe3ynbratu (Tabnm. 1). YV xBopux Ha HACT i3
XO3JI OlTa O2 rpyn micast 30 aHiB Tepamii BUsAB-
JICHO B IIa3Mi KPOBI IHTCHCHBHIIIIE BipOTiIHE 3pOC-
tanHs BMmicty I'B (BigmoBimno y 1,4 Ta 1,5 pasm
(p < 0,05) mopiBusHO i3 K rpynoto (moka3HHK Mmif-
Bummuscs y 1,2 pasm) (p <0,05) (tadm. 1). Cruix
TaKOX 3a3Ha4ynTH, 1m0 BMicT ['B y Ep HOopMmamnizyBa-
Best snie 'y xgopux O2 rpymu (p > 0,05).

IIpu anamizi aktuBHOCTI KaTana3u Ha 30 meHB
JIKYBaHHS BCTaHOBJICHO BiporigHi 3miHu sik y K,
tak i y Ol ta O2 rpymax NHOpiBHSHHS, A€ OYIJO
BCTAHOBJICHO 3HIDKCHHS IOKa3HHKA BIINOBIAHO Y

BucHoBkH

1.V xBopuX Ha HeaJlKOTOJIbHHUII cTeaToremna-
TUT 3a KOMOpOimHOCTI 3 oxupiHHsM Ta XO3JI
BCTaHOBJICHO 3HAYHY IHTEHCHBHICTH OKCHIATUBHO-
ro CTpecy 31 3pOCTaHHSIM BMICTY B KPOBI ITPOMIiX-
HHUX Ta KIHIEBUX IPOAYKTIB NMEPOKCHAHOTO OKHC-
HeHHA JiminiB (y 1,7-2,2 pasm, p <0,05) Ha T
ICTOTHOTO NepinuTy B KPOBi IPUPOJHIX aHTHOKCH-
IAHTIB Ta areHTiB JETOKCHKALl — BiTHOBJIECHOTO
riyrationy (y 1,6 pasu, p <0,05), mo cympoBo-
JUKYBAaJIOCST KOMIIGHCATOPHUM HAIIPYKEHHSIM aKTH-
BHOCTI KaTajasu (3poctanus y 1,7 pasu, p < 0,05).

2. Tlpu3HaueHHs BITYM3HSHOIO renaTonpoTe-
KTOopa AHTpamo ynpoaosx 30 IHIB IPU3BENO IO

IlepcnekTHBY NOAAIBLIINX AOCHIIKEHD

[TepcrieKTHBOIO ~ TOAANBIINX JOCHIIKEHb Y
[bOMY HANpsIMKY € TIO/IaJibllie BHBYEHHS BIUIUBY
Antpanio Ta @iTocTaTHHY Ha AWHAMIKY KJIIHIYHHX,

Kondukr inTepecis

1,2, 1,3 ta 1,4 pasu (p < 0,05), oqHaK HOpMATHBHUX
MTOKA3HUKIB 3a3HAYCHI IMapaMeTpHu HE JOCATIH, IO
BKa3y€e Ha JOUIIBHICTH MPOIOBXKECHHSA KypCy JIKY-
BanHg. OT)ke, HaBeIeHl BHILE OaHI CBig4YaTh, IO
AHTpaip BOJIOJI€ ICTOTHUM aHTHOKCHAQHTHUM
e(eKTOM, a (PITOCTATUH MOTCHIIOE AHTHOKCHIAHT-
Hi edexTn AHTpairo, SKWil, y CBOIO 4epry, mepe-
BuIye 3a epexTuBHIicTIO nmpenapar Eccenmiane H,
OCKIIBKM Y XBOPHX, II0 OTPUMYBAJIM AaHY 3aIpo-
MIOHOBaHy Tepamif0 TOKa3HUKH OKCHIAHTHO-
AHTHOKCHIAHTHOTO TOMEOCTa3y y OCHOBHIH TpyIIi
BIpOTiIHO TEPEBUIYBAIN ITOKA3HUKHU MICII JIKY-
BaHHS y TPyIi KOHTpomo. J{aHWil TepaneBTHIHIHA
MAXiA cCrpuse HOpMaltizamii IHTeHCHBHOCTI TIpoIie-
cie ITOJI, BiAHOBJIEHHIO ONTHMAJILHOI AKTUBHOCTI
kaTaiasu Ta BMicty I'B y kpoBi xBopux Ha HACI'
i3 cynpoBigauMu oxupiaHaM ta XO3J1.

ICTOTHOI KOpEeKIii OKCHIaHTHO-aHTHOKCHIAHTHOTO
romeocrasy y xBopux Ha HACI i3 oxupiHHIM Ta
XO3J1 i3 BipOriAHUM 3HWKEHHSM BMICTY B KpOBI
MaJIOHOBOTO aNBJETiAy, 130JbOBAHUX ITOJBIHHUX
3B’sI3KiB, Ni€HOBUX KoH foraTiB (p < 0,05), Biporia-
HUM 3pPOCTaHHS BMICTY B €PUTPOLUTAX BiIHOBIE-
Horo riyrationy (p < 0,05).

3. 3apeectpoBaHO migBUIIEHHS e()EeKTHBHOC-
ti tepanii HACI' Ta XO3JI AHTpanem BHaciilok
KoMOiHOBaHOTO Tpu3HaueHHss DitoctaTuHy (TMoi-
KOHA30Jly) Ha CTaH YHMHHHMKIB aHTHOKCHAAHTHOTO
3aXMCTY 32 HACTYIHUMH MapaMeTpaMu: IMiJBHIICH-
HS BMiCTy B epuTporrax riyrationy (p < 0,05) ta
akTuBHOCTI Katanasu (p < 0,05).

6ioximiunux cunapomiB HACI 3a komop0igHoCTI 3
XO03JI 3a ymoBu 60-, 90- ta 120-1eHHOrO Hpu3Ha-
YEHHS, a TaKOX TOCIIIKEHHS BiITaJeHUX HaCIi[I-
KiB IMPOBEACHOTO KypCY JTIKyBaHHS.

ABTOpU 3asIBJSIFOTH IIPO BiJICYTHICTh KOH(DJIIKTY iIHTEPECIB.
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MODERN ASPECTS OF THE USE OF NERVE CONDUCTORS
IN PERIPHERAL NERVOUS SYSTEM INJURY (LITERATURE
REVIEW)

Peripheral nerve injuries account for 4 % of all injuries, and the
consequences of trauma are a major medical and social problem, since they
are characterized by a significant and long-term decline in limb function, and
a high level of disability in patients. According to our data, up to 40% of
patients sought specialized care for more than 6 months after the injury, and
19.9% were treated conservatively for an unreasonably long period of time.
It led to an increase in the portion of unsatisfactory treatment results, since
the prognosis of the further functional and useful degree of nerve recovery
worsens with increasing time after injury.

The main objective was to select the optimal option of biocompatible
material for implementation in practice in case of traumatic peripheral nerve
damage.

Materials and methods. The analysis of medical literature for 2015-
2020 was conducted. First of all, it should be noted that modern non-
biological resorbable tubes are made of polyglycolic and polylactic acids.
Non-resorbable tubes, including silicone, have shown undesirable effects,
including axon compression during regeneration and the reaction of a
fibrous foreign body. Hollow cylindrical tubes can be manufactured in
several ways, such as electrospinning, crosslinking, physical film rolling,
injection molding, melt extrusion, and braiding.

Adequate surgical treatment of peripheral nerve injuries requires that the
surgeon, in addition to an accurate knowledge of the anatomical details of
the affected area, would also be familiar with microsurgical methods and
had necessary equipment to operate. The main procedure in peripheral nerve
surgery is the restoration of nerve continuity, which can be obtained by
direct coaptation between the two ends of a severed nerve or by the
introduction of nerve grafts to replace a defect in nerve tissue.

Polyester is the most common synthetic material used in neural tissue
engineering, along with polylactic acid, polycaprolactone, and polyglycolic
acid. In combination with mesenchymal stem cells of the bone marrow,
polylactic acid showed better results and accelerated the recovery of
peripheral nerves. Polylactic acid directed the migration of Schwann's cells
and induced the formation of a normal nervous structure. It was proved that
the polycaprolactone material had an effect similar to that of autografts in
nerve repair, and its characteristics were better than in a polylactic acid tube.
Polyglycolic acid also possesses sufficient mechanical properties and can be
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used to repair a nerve defect. Artificial synthetic materials have good
biocompatibility and biodegradability with minimal toxicity. For the
production of high-purity polymer monomers, which are necessary for the
manufacture of the frame, much time and financial costs are required.
Moreover, the elasticity and hardness of such materials are imperfect.

Three main natural biomaterials are used in tissue repair: collagen, silk,
and gelatin. Collagen tube is the most widely used biological material in
clinical practice. Silk materials with the protein fibroin, which promote the
release of certain substrates, such as nerve growth factor particles, and
provide more nutrients and a more favorable microenvironment for nerve
repair, are worth noticing. Silk fibroin has good compatibility with the
neurons of the dorsal root ganglia and supports cell growth. Gelatin
materials are preferred due to the reduction of micromanipulation during
nerve recovery. Natural biomaterials are easy to obtain in sufficient
quantities; they have good biocompatibility and biodegradability and are
easily absorbed by the body. However, each natural biomaterial has its
drawbacks. Some of them are brittle or break down in a humid environment.
Some natural materials are insoluble in water and traditional organic
solvents, which limits their use. One of the most widely used biopolymers of
natural origin is chitosan. Chitosan, derived by chitin deacetylation, plays a
supporting, protective, and guiding role in the early stage of recovery of
peripheral nerves and can provide a relatively stable, localized
microenvironment during regeneration. Chitosan is absorbed and gradually
decomposed in the late phase of recovery and regeneration of the nervous
system.

Issues regarding graphene-based nanomaterials use are considered.
Graphene is a two-dimensional carbon nanomaterial with good optical,
electrical and mechanical properties. It should be noted that when graphene
nanoparticles are incorporated into a chitosan or gelatin frame and used to
repair peripheral nerve damage in rats, this has contributed to the
regeneration of the damaged nerve more quickly. Graphene also reduced the
inflammatory response and accelerated the migration of endogenous
neuroblasts.

Hence, the use of these materials is not well understood due to the
significant duration of recovery of the denervated proximal end of the nerve,
so further research is needed to identify the advantages or disadvantages of
their use.

Keywords: biopolymer, tissue engineering, peripheral nervous sys-
tem injury.
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CYYACHI ACHEKTH  3ACTOCYBAHHA HEPBOBHUX
MPOBIJTHUKIB IIPU TPABMI NEPUB®EPUYHOI HEPBOBOI
CUCTEMM (OT'JIAA JIITEPATYPN)

AKTyaJbHiCTh. YIIKO/DKEHHS NepUQEpPUIHNX HEPBIB 3aliMarOTh 4a-
cTKy 4 % Bix ycix TpaBM, a HACIiIKM TPAaBMH MalOTh BEJIHKY MEIHMKO-
coliagbHy NMpo0iIeMy, OCKUIBKN XapaKTepH3YIOThCsl 3HAYHUM Ta TPUBA-
JUM 3HWKEHHSIM (YHKIIi KIHIIIBKH, 3 BHCOKHM piBHEM iHBaJiIu3aIlii
XBOpHX. 3a HamMMu naHuMHA 10 40 % XBOpHX 3BepTayiocs 3a Cremiai-
30BAHOIO JIOTIOMOTOIO0 B MEIWYHI 3aKiagn YKpaiHd y TepMiHH TOHAH 6
MICSAIB micas TpaBMH, 19,9 % - mikyBanwcs KOHCEpPBATUBHO HEOOTPYH-
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TOBaHO TpHBaIMH yac. Ile mpu3BOAMIO 0 30UIBIICHHS YacTKU HE3a/10-
BUIBHUX pe3yJIbTaTiB JIKYBaHHS, OCKIJIBKH BiJIOMO, IO i3 30UIBIIEHHAM
TEPMIHIB MICJIsl TPAaBMH MOTIPIIYETHCS NPOTHO3 II0JI0 MOJAIBIIOr0 (yH-
KI[IOHAJIbHO-KOPUCHOTO CTYIICHS BiJTHOBJICHHSI HEPBA.

Meta Ta 3aBAaHHA: BHOIp ONTHMAIFHOTO BapiaHTy 0i0CyMiCHOTO
Marepiaixy I BIPOBaDKECHHS B NPAKTHKY IIPU TPAaBMATHYHOMY HOILI-
KO/DKEHHI IepU(pEepUIHOTO HEpBa IIIIXOM HOPIBHSIHHS PE3yNBTATIB J0-
CITIIKEHB.

Martepianu Ta Meronu. byno mpoBeneHo aHami3 MeqU4YHOI JIiTepa-
TYPH 32 OCTaHHI II’ITh POKIB, 13 MPUAUICHHSIM YBard JOCIIPKEHHSIM, 10
CTOCYBAJICh 3aCTOCYBaHHS MOPOXHIX LWIHIPUYHUX TPyOOK JuIsi 3a-
Oe3reueHHs pereHeparii MOIIKOPKEHUX Nepu(epuIHnX HEPBIB.

BcranoBieHo, 1m0 cy4acHi He010JIOTIUHI TPYOKH, 1110 PO3CMOKTYIOTh-
Csl, BUTOTOBIISIIOThCS HacaMmIepe]] i3 IMOJIIIIKOJIeBOI Ta IOJIIMOJIOYHOT
KUCJIOT, SIKi PO3KIaNAoThCA. TpyOKH, IO HE PO3CMOKTYIOTHCS, BKIIIO-
Yaro4d CHJIIKOH, MPOAEMOHCTpYBad HeOakaHi eeKTH, Taki SK CTHC-
HEHHS aKCOHIB HEPBIB IIiJ Yac pereHepamii Ta peakililo BOJOKHUCTOTO
CTOPOHHBOTO Tila. OCHOBHUMH CIIOCOOaMH BUTOTOBJICHHS MOPOXKHIX
MITIHAPUYHUX TPYOOK € eJICKTPOCIIiHIHT, 3IIUBaHHA, (i3UYHA IUTiBKOBA

MPOKATKA, JJUTTS HiJl THCKOM, €KCTPY3is PO3IUIABICHHSM 1 IUICTiHHS.

KoarouoBi cioBa: GionosiMep, TKaHHHHA 1HXKEHEpis, TpaBMa HepH-

(hepuuHOi HEPBOBOI CHCTEMH.

ABTOD, BilnoBinansHuUii 3a muctyBanns: Tsyndrenko@ukr.net

Introduction

Adequate surgical treatment of peripheral nerve
injuries requires that the surgeon, in addition to an
accurate knowledge of the anatomical details of the
affected are, would also be familiar with
microsurgical methods and had necessary
equipment to operate [1]. The main procedure in
peripheral nerve surgery is the restoration of nerve
continuity, which can be obtained by direct
coaptation between the two ends of a severed nerve
or by the introduction of nerve grafts [2]. Traumatic
peripheral nerve injury that results in significant
tissue loss in the injury zone requires the use of a
bridge or a frame to regenerate axons from the
proximal stump to reach the distal end of the stump.
The best results are achieved when the nerve is
restored without tension, since the regenerating
axons must cross only one part of the joint, which is
not possible with large defects. Although, when
using a nerve graft, regenerating axons must
intersect two recovery sites that may have a clear
inflammatory process, resulting in higher axon loss.
However, in most cases, with massive damage, the
approximation of the nerve stump leads to tension
of the suture line. Tension at the recovery site leads
to ischemia, connective tissue growth, and scarring
that impairs or hinders the progression of

regenerating axons. In these cases, the restoration
of nerve continuity is performed by transplantation
of autologous nerve grafts, or appropriate
biocompatible materials [1].

Neural autografts remain the clinical standard
for the treatment of critical and significant defects
of large-diameter peripheral nerves. The autograft
provides a frame and trophic support in the form of
a basal plate, endoneural tubes, and stem cells for
regenerating axons that direct nerves to the distal
stump. Donor nerves that are used as autografts are
usually significant sensitive nerves, such as the calf
nerve or the medial cutaneous nerve of the forearm.
Thus, the disadvantages of autotransplantation are
loss of sensitivity, possible neuroma formation and
pain in the donor area, insufficient availability of
donor tissue, secondary incisions and suboptimal
sizes of the donor nerve to restore the site of
damage [7].

Many scientists, in addition to creating an
alternative to autograft, wanted to receive a model
for studying peripheral nerve regeneration, where
the tube could act as a device for monitoring nerve
regeneration through a defect. At first, they used a
pseudosynovial nerve sheath to overcome a nerve
defect in the rat's gluteal nerve, which was soon
followed by silicone channels. These materials
were later used in the development of a convenient
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method for encapsulation of tropical and trophic
factors, associated with nerve regeneration, and
estimation of its regeneration time. The above
mentioned experiments provided the knowledge
that the axon nerve that grows into the empty
channel was supported by the migration of glial
cells into the channel and the subsequent formation
of a protein frame. They also demonstrated that
nerves are able to produce their own scaffolds (cell
matrices) to support axon regeneration at a short
distance [11]. And at the beginning of these studies,
it was found that the silicone channels cause
significant chronic nerve compression and irritation
at the site of implantation, which in turn required its
removal. It was found that the low compatibility of
silicone and the long-term presence of the material
make a negative contribution to the chronization of
the process and stimulated the research of
alternative materials that can act as temporary
biodegradable channels [10, 11].

In general, polymer, synthetic and natural
materials usually support the regeneration of axons
in small defects (up to 3 centimeters), but do not
have the qualities of an autograft. It is believed that
the absence of cellular support and extracellular
matrix during recovery is a factor contributing to
limited regeneration. Thus, the use of a neural
conductor as a frame for tissue engineering requires
the inclusion of an extracellular matrix to stimulate
the migration of axons into the channel [3].

Neural allografts, i.e. donor neural tissue, would
be an ideal alternative to an autograft. However,
their use requires immunosuppression to avoid
rejection and impaired regeneration. The use of
pharmacological immunosuppression is associated
with significant clinical morbidity and limits the
use of allografts in restoring peripheral nerve
integrity [3, 4].

Polyester is a common synthetic material used
in neural tissue engineering, such as polylactic and
polyglycolic acids, and polycaprolactone. In
combination with mesenchymal stem cells of the
bone marrow, polylactic acid showed better results
and accelerated the recovery of peripheral nerves
[3]. Polylactic acid directed the migration of
Schwann's cells and induced the formation of a
normal  nervous  structure.  Polycaprolactone
material has an effect similar to that of autografts in
nerve repair, and its characteristics were better than
in a polylactic acid tube [9]. Polyglycolic acid
possesses sufficient mechanical properties in nerve
defect repair [4].

Artificial ~synthetic materials have good
biocompatibility and biodegradability. It is
important that their decomposition does not harm
the body. For the production of high-purity polymer
monomers, necessary for the manufacture of the
frame, a lot of time and financial costs are required.
Moreover, the elasticity and hardness of such
materials leave room for improvement.

Three main natural biomaterials are used in
tissue repair: collagen, silk and gelatin [6].
Collagen tube is the most widely used biological
material in clinical practice. Collagen is an
important structural protein that is a structural
component of most body tissues, for example, in
the form of endoneurial fibrils or as a non-fibrillar
component of the basal lamina. It supports tissue
healing and cell proliferation. Collagen hydrogels
are formed from fibrillar collagen layers that are
folded into three-dimensional nerve channels. In
numerous animal studies, collagen conductors have
shown good functional results in nerve regeneration
[9]. It has been shown that collagen nerve channels
can reduce the severity of symptoms associated
with  neuropathic pain and accelerate the
regeneration of damaged nerves [10].

Silk fibroin materials can promote the release of
certain factors, such as nerve growth factor
particles, and provide more nutrients and a more
favorable microenvironment for nerve repair. Silk
fibroin has good compatibility with the neurons of
the dorsal root ganglia and supports cell growth [5].
The silk protein, N-fibroin, is first produced in the
form of soluble protein in the glands of silk worms,
and then formed into fibrous structures during the
spinning process. N-fibroin has been thoroughly
studied, which proved its excellent biocompatibility
and low immunogenicity. To restore the nerve, it
must be embedded in a tubular structure to provide
a guide channel for axon growth and protect nerve
fibers and their neurotrophic factors from fibrous
tissue infiltration [7]. Several recent studies have
demonstrated the good potential of N-fibroin and
other silk proteins in  peripheral nerve
reconstruction. It is proved that the recently
developed silk-and gold-based nanocomposite
channel with Schwann's cells has shown good
results in terms of structural and functional
regeneration of damaged gluteal nerves in vivo
[10]. This discovery confirms earlier studies that
prove enhanced interaction of cellular material,
such as cell adhesion, proliferation, and
differentiation, by chemically modified silk

© Sumy State University, 2020

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



0. O. Potapov, O. P. Kmyta, O. O. Tsyndrenko

EUMJ, 2020;8(2): 137-144

nanofibers with gold nanoparticles [10]. It is
thought that gold nanoparticles immobilize certain
nanofiber molecules without significant
cytotoxicity. In addition, increased cell adhesion
and propagation on the modified surface can be
achieved. Animals were even able to perform
complex motor functions with a positive sciatic
nerve index. Subsequently, several studies were
published in which excellent results were
demonstrated using fibroin silk conductors, with the
addition of nerve growth factors. Despite the
auspicious results of using N-fibroin conductors,
neither the US Food and Drug Administration nor
any other organization has approved any silk
conductors [8, 9].

Gelatin is a denatured collagen that is widely
used in tissue engineering after being combined
with various chemical substances. Genipin in this
case acts as a cross-linking agent with low
cytotoxicity. Gamez et al. used gelatin-based
photofabricated nerve tubes and implanted them
between the proximal and distal end of the
dissected sciatic nerve (10 mm) in adult male rats
for up to 1 year. As a result, there was a restoration
of functional, morphological and
electrophysiological response. In another study,
genipin-crosslinked gelatin channels were evaluated
as a guiding channel for peripheral nerve
regeneration, and successful functional recovery of
a 10 mm gap was tested on a gluteal rat model. Liu
et al. made a proanthocyanidin cross-linked gelatin
channel with a rough outer surface. The pipeline
was used to regenerate a 10 mm defect in a rat
sciatic nerve model, and regenerated nerve fibers
that cross the gap site and exit from it were shown
after 8 weeks. Nie et al. tested gelatin and chitosan
nerve tubes with transforming growth factor f1 in a
10 mm sciatic nerve defect in rats. After
implantation, the inner surface of the nerve conduits
remained intact for a long time of regeneration; thus,
it can prevent connective tissue ingrowth [12, 13].

The above mentioned natural biomaterials are
sufficient and they are easy to obtain. Natural
biomaterials also have good biocompatibility and
biodegradability and are easily absorbed by the
body. However, each natural biomaterial has its
drawbacks. Some of them are easily broken or
destroyed in a humid environment. Some natural
materials are insoluble in water and traditional
organic solvents, which limits the range of their
application [7].

Chitosan derived by chitin deacetylation plays a
supporting, protective and guiding role in the early
stage of recovery of peripheral nerves and can
provide a  relatively  stable, localized
microenvironment during regeneration. Chitosan is
absorbed and gradually decomposed in the late
phase of recovery and regeneration of the nervous
tissue [8].

Chitin, a component of the cytoskeleton in the
external skeleton of insects and in the exoskeleton
of crustaceans, is the main source of chitosan, and
after starch, it is the second most common
polysaccharide on Earth. Chitosan is a linear
polysaccharide consisting of glucosamine and N-
acetylglucosamine linked by B-1,4-glycosidic
bonds. Chitosan is a deacetylated form of chitin that
is dissolved in a slightly acidic medium. Chitosan-
based building frames are appropriate for use in
tissue engineering due to their ability to form
interconnected porous structures (sponges). Zheng
Cui used a chitosan channel in combination with
mesenchymal bone marrow stem cells to stimulate
peripheral nerve regeneration. It was found that
stromal bone marrow cells can differentiate into
neural stem cells in vivo in rats, and can overcome
an 8 mm defect after their differentiation [11]. Prof.
K. Haastert-Talini used chitosan tubes to regenerate
10 mm nerve defects in adult rats. Chitosan tubes
were made from low, medium, or high grade of
deacetylation chitosan, and, therefore, represented
different levels and rates of degradation. However,
chitosan tubes had certain limitations, such as high
decomposition rates and low mechanical stability.
In another study, conducted with chitosan
nanofibers for peripheral nerve repair, it was
concluded that the non-toxic nature of chitosan
fibers is justified for applications in peripheral
nerve regeneration [13].

Micro-pattern surface and inclusions of
extracellular matrix proteins are new methods that
allow providing the most necessary topography of
the nanostructure for adequate growth of peripheral
nerves and simulation of topographic dimensions
similar to the extracellular nerve matrix [12].

One of the most promising methods of nerve
conductor manufacturing is electrospinning. This
method provides a larger area-to-volume ratio in
the channel compared to frames with a smooth
surface. A higher area-to-volume ratio leads to
significantly greater adhesion of molecules, which
leads to increased cell fixation. In addition, by
controlling the architecture of the pore size in the
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wall of the neural frame, a microporous inner layer
and a macroporous outer layer can be developed,
resulting in two-way permeability. Another advance
in this field is the combination of extracellular
matrix proteins (such as fibronectin, laminin, and
collagen) with degradable biological polymers. This
gives the usually hydrophobic frame a hydrophilic
surface that is best for controlled cell signal
transmission. Due to the risk of infection and
rejection, peptides that mimic the active binding
domains of various extracellular matrix molecules
have been developed. For example, arginine-
glycine-aspartic acid promotes the secretion of
neurotrophic factors and cell attachment [12,13].

Graphene is a two-dimensional carbon
nanomaterial with good optical, electrical and
mechanical properties. Graphene is one of the most
versatile nanomaterials due to its exceptional
physical and chemical properties. In addition,
graphene can interact with other biomolecules such
as DNA, enzymes, proteins, or peptides, which is
important in regenerative medicine and tissue
engineering. In recent years, after the discovery of
many interesting properties and biocompatibility,
graphene and its chemical derivatives have become
a new class of nanomaterials and are widely used in
the biomedical industry [14]. In addition, good
mechanical strength, rigidity, and electrical
conductivity make graphene-based materials a good
candidate for neural tissue engineering [14].

The use of unique surface and electrical
properties of graphene to simulate signals in vivo
and enhance the differentiation of stem cells into
neurons is an extremely attractive strategy in
treatment of neural damage and diseases of the
peripheral nervous system. Reports have shown that
graphene-based materials promote differentiation of
stem cells into neurons, as well as improve the rate
of their proliferation [15].

The attractiveness of graphene use for the
manufacture of nanofibers instead of traditional
advanced materials such as carbon nanotubes and
poly-3,4-ethylenedioxythiophene is  due to
graphene's excellent electrical properties and
mechanical strength. The fibers are covered with a
strong graphene film with a thickness of 1-3 nm,
and showed no stratification in ionic media, that is,
they could be used to form nanofiber frames with
significantly higher dimensions and strength.
Mechanical tests showed that the fibers remained
completely intact after 5.000 twisting cycles when
twisting 2.5 circles, and had acceptable rigidity and

maximum conductivity. By using this frame to
cultivate nerve cells by means of electrical
stimulation, the proliferation and differentiation of
primary motor neurons was accelerated. This has
shown that graphene nanofiber frames can provide
excellent stability, electroactivity, and strength for
neural engineering purposes [12, 13, 14].

It should be noted that when graphene
nanoparticles are incorporated into a chitosan or
gelatin frame and used to repair peripheral nerve
damage in rats, this has contributed to the
regeneration of the damaged nerve more quickly.
Graphene reduced the inflammatory response and
accelerated the migration of endogenous neuroblasts
[10]. Hence, the use of these materials is not well
understood, so further research is needed to identify
the advantages or disadvantages of their use.

Thus, the potential conductor should be
immunologically inert, have the mechanical
properties of a normal nerve. Polymer channels are
more advanced because their range of
decomposition,  mechanical  stability,  and
piezoelectric property can be modulated to improve
nerve regeneration. Natural materials such as
collagen,  fibronectin, and  fibroin, are
biodegradable, possess biocompatible advantages
over polymers, but the ability to regulate their
mechanical and degenerative properties is limited
[12].

The main objective and task was to select the
optimal option of biocompatible material for
implementation in practice in case of traumatic
peripheral nerve damage.

Materials and methods. The analysis of
medical literature for 2015-2020 was conducted.
First of all, it should be noted that modern non-
biological resorbable tubes are made of
polyglycolic acid, polylactic acid. Non-resorbable
tubes, including silicone, have shown undesirable
effects, including axon compression during
regeneration and the reaction of a fibrous foreign
body. Hollow cylindrical tubes can be
manufactured in  several ways, such as
electrospinning, crosslinking, physical film rolling,
injection molding, melt extrusion, and braiding.

Discussion of the results. The results of our
study are consistent with the data, contained in
literature, which we analyzed when planning the
work. The main procedure in peripheral nerve
surgery is the restoration of nerve continuity, which
can be obtained by direct coaptation between the
two ends of a severed nerve or by the introduction
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of nerve grafts. The best results are achieved when
the nerve is restored without tension. Alternatively,
when using a nerve graft, regenerating axons must
intersect two recovery sites that may have a clear
inflammatory process, resulting in higher axon loss.
However, in many cases, the approximation of the
nerve stump leads to a tightening of the suture line.
Tension at the recovery site leads to ischemia,
connective tissue growth, and scarring that impairs
or hinders the progression of regenerating axons. In
these cases, the restoration of nerve continuity is
performed by transplantation of autologous nerve

Conclusions

It should be noted that the cost of traumatic
injury of peripheral nerves treatment is significant,
since they are more common in young, previously
healthy and economically active people. Rapid and
adequate treatment of these injuries may lead to the
restoration of at least partially lost function. Timely

Prospects for future research

It should be noted that functional recovery as a
result, even of an ideal surgical intervention using
an autograft or nerve conductor, is not complete
and often leads to limited regeneration. In the field
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grafts, or appropriate biocompatible materials.
Ideally, this nerve defect substitute should consist
of a skeleton component that mimics the
extracellular matrix of the peripheral nerve, and a
cellular component for stimulation and support of
the regeneration of peripheral nerve axons.
Although substantial biomedical research is
ultimately needed to fully wunderstand the
effectiveness of these methods, there is a great
promise for tissue engineering in the future, as it
may influence the acceleration of peripheral nerve
regeneration.

nerve reconstruction, performed using appropriate
microsurgical techniques with the use of non-
optimal modern biocompatible material, such as
chitosan, graphene, silk fibroin or their
combination, significantly improves the functional
recovery of this disabling condition.

of tissue engineering, one should consider not only
meeting the "gold standard™ of autograft, but also
understanding what stimulates and hinders nerve
regeneration. An important aspect is the use of cell
cultures and growth factors in combination with the
nerve conductor.
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RESEARCH ON THE |INCIDENCE OF MALIGNANT
TESTICULAR TUMORS IN UKRAINE AND SUMY REGION

Oncological incidence of testicular cancer is the current medical and
social problem in Ukraine and in the world. Despite the relatively low
incidence rate for this pathology, it is of fundamental importance for
clinicians, since it is the most common type of malignant tumors in
young men of working age (15-45 years). In particular, the incidence of
testicular cancer in Sumy region slightly differs from the national
average. That is why the objective of our study was to analyze the level
of testicular neoplasia among the population of Sumy region and
Ukraine in 2011-2019, as well as to compare them. Based on the
obtained data, Sumy region is included in the group of regions of
Ukraine with an over-threshold incidence of testicular cancer. Statistical
data analysis showed a tendency to a decrease of the overall incidence of
testicular cancer among the adult population in Ukraine during the study
period (on average, 2.55 per 100,000 population). At the same time, in
Sumy region, there was a gradual increase in the frequency of cases of
this oncopathology in men with the highest indicators reached in 2017
(4.33 per 100,000 population). Consequently, in Ukraine, this pathology
affected men mainly at the age of 35-39. However, it is should be noted
that the age range of morbidity in Sumy region was somewhat broader
and mainly affected the population aged 30-39, and, in some years —men
at the age of 20-29. It was established that testicular cancer affects the
pediatric population, although it is extremely rare. Considering that
seminoma is the most common type of testicular tumors, we focused on
an in-depth study of its morphological features. Statistical data analysis
revealed a link between the incidence of testicular cancer and the age of
the male population. An important element of the research is the study of
etiopathological factors that affect the growth of the degree of
involvement, caused by this pathology.

Keywords: testicular cancer, incidence, oncopathology, statistics,
seminoma.
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Introduction

The death rate from malignant neoplasms is the

JOCILIIKEHHSI 3AXBOPIOBAHOCTI HA 3JIOSIKICHI
MYXJIMHU SIEYKA B YKPATHI TA CYMCBKIA OBJIACTI

AKTyaJbHOI0 MEAMKO-COLIIalIbHOIO MTpo0iieMoto YKpaiHi Ta B CBITI €
OHKOJIOTIYHa 3aXBOPIOBAHICTh HA pak s€dka. He3Bakatodm Ha BiHOCHO
HEBEJIMKWH piBEHb 3aXBOPIOBAHOCTI Ha J[aHy MATOJIOTiI0, BOHA Mae
MIPUHINIIOBE 3HAYCHHSA U KIIHIOKCTIB, TaK SAK € HAWTOUIMPEHIIIHit
THN 3MOSKICHUX TMYXJIUH Y MOJIOIMX YOJIOBIKIB Ipare3aaTHoro Biky (15—
45 pokiB). 3okpema, B CyMCBKiif 00JIaCTi TOKa3HUK 3aXBOPIOBAHOCTI Ha
pak sieyka JeIIo BiIpi3HSAETHCS Bif cepelHix no kpaini. Came Tomy, Me-
TOIO HAIIOTO JOCIIJDKEHHS CTalo MPOBEICHHs aHajli3y piBHS HeoInIasii
sieyka cepeq HaceneHHs Cyminuan Ta Ykpainu B nepion 2011-2019 po-
KiB, a TakoX iX mopiBHAHHI. baszyrounces Ha oTpumannx nanux, Cymchka
o0yacTh BXOAWTH J0 TPYNH 00jacTe YKpaiHU 3 HAAIOPOTOBUM piBHEM
3aXBOPIOBAHOCTI Ha PaK S€YOK. AHaNI3 CTATUCTUYHUX JAHWX ITOKA3aB
TEHJCHIIIIO 710 3HWKEHHS 3araJlbHOTO PiBHS 3aXBOPIOBAHOCTI Ha paK sie-
YKa cepel IOpOCIIoro HaceleHHS B YKpaiHi y TOCTiKyBaHUH niepion (B
cepenaboMy 2,55 Ha 100 THC. HaceneHHs). Y Toi ke 4dac, y CyMchbKii
o0xacTi BiAMIYalloCh IMOCTYIIOBE 3POCTAHHS YaCTOTH BHITAJKIB IaHOT
OHKOIATOJIOTI] y YOJIOBIKIB 3 JOCATHEHHSM HaWBUINMX IOKA3HUKIB Y
2017 pori (4,33 Ha 100 tuc. HaceneHHs). Biarak, no YkpaiHi Ha gaHy
MaToJIOTiI0 XBOPLIM YOJIOBIKM nepeBaxkHO y Biti 35-39 pokis. [Ipote,
BapTO BIAMITHTH, IO BIKOBHMH Jiama3oH 3axBoproBaHOCTI B CyMChbKii
obnacti OyB JemI0 IIUPIIMM Ta MEPEBAKHO BPaKaB HACEJICHHS BIKOM
30-39 poxkiB, a B meskux pokax i 4onoBikiB 20—29 pokis. BcranosneHo,
IO paK si€YKa TaKOX Bpakae IUTSIUE HACENCHHS, X0Ya 1 3yCTPIYa€eThCs
BKpal pigko. BpaxoByrounm Te, mo HalgacTime cepel yciX MyXJHH se€-
YOK 3yCTPIYaeThCs CEeMiHOMa, MH 3YIMUHIINCH Ha OLIBII ICTATHHOMY
BUBYCHHI ii MOp(OJOTIYHUX 0ocoOmMBOCTEeH. B pesynprati aHamily cra-
TUCTUYHHX JIaHUX BHSBJICHO 3B'SI30K MK 3aXBOPIOBAHICTIO HA PaK si€vKa
Ta BIKOM YOJIOBIYOI YACTMHHU HAcEJICHHSA. Ba)KIMBUM €JIEMEHTOM JIOCIIi-
JOKEHHS 3aJIMIIA€ThCSl BUBYCHHS €TIONaTONOriYHUX (akTopiB, sKi BILIK-
BAalOTh HA 3POCTAHHS PiBHS YPa)KE€HHs IaHOIO MATOJIOTIELO.

Kirou4oBi ciioBa: pak sieuka, 3aXBOPIOBaHICTh, OHKOIMATOJIOTIS, CTa-
THCTHKA, CEMIHOMA.

ABTOp, BignoBinanbumii 3a ucryBanus: d.brusovtsov@gmail.com
fatal cases per year. Moreover, every year there is a

tendency to an increase of these indicators [3, 4, 11].
Despite the relatively low incidence of testicular

second highest in the world after cardiovascular
diseases. More than 18 million new cases are
diagnosed each year, of which 9.5 million are fatal.
Each year, these indicators steadily increase by
about 3.0% [1, 2]. Among them, the number of
newly diagnosed tumors of the sexual system in
men is more than 2.3 million cases, including
prostate cancer — 1.3 million, penile cancer — 34
thousand cases. It is known that in 2018, the
indicator of testicular tumor ranked 27th in the
structure of total cancer incidence and 21st in men
— this is 71 thousand of new and 9.5 thousand of

cancer, this pathology is of fundamental importance
for clinicians, since it is the most common type of
malignant tumors in young men of working age,
which significantly affects their quality of life. In
the world, the incidence of testicular cancer is 1.0
to 1.5% in the total structure of cancer incidence
among men and 5.0% among all urogenital tract
tumors [5]. Sumy region is included in the group of
regions of Ukraine with an over-threshold level of
malignant pathologies of various organs [9, 10],
however the issue of coverage of statistical data
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regarding the incidence of testicular cancer remains
out of sight.

The frequency of testicular tumors depends on
many factors: age (15-45 vyears), race, height
(> 195 cm), environmental conditions,
cryptorchidism, hydrocele, hormonal disorders,
family history, atrophy, hypoplasia, and testicular
dysgenesis, traumas, orchitis, etc [2,5]. Thus, most
often testicular tumors are found in men of the
European race (Scots, Americans, Canadians,
Dutch), and much less often in representatives of
the Negroid and Asian races [2, 6, 7]. There may be
family cases, especially if it concerns siblings [5].
Often, it is the patient's age that correlates with the
histological type of structure of a malignant
testicular tumor (seminomas are more often
diagnosed at the age of 25-45, non-seminal tumors
are found in younger men aged 15-35 [6].

According to the histological structure,
testicular tumors are germinogenic: seminomas
(spermatogenic, aplastic), non-seminomic tumors
(embryonic cancer, yolk-sac tumors,
teratoblastoma, chorionepithelioma), and non-
germinogenic tumors (gonadoblastoma, sertolioma,
leidigoma). At the same time, 90-95% are
germinogenic  tumors. Therefore, it is the
seminomas that have the greatest practical
significance [2]. Histological diagnosis of these
tumors is of fundamental importance in clinical
practice, which affects the choice of treatment
tactics and patient prognosis. A significant risk
factor of the development of germinogenic
testicular tumors is cryptorchidism. It is known that
in case of the location of the testicles outside the
scrotum, tumors develop 5 to 10 times more often.
It is considered that the more pronounced the
testicular dysgenesis syndrome, the greater the
chance of testicular malignancy [2, 6].

An important etiopathogenetic factor is the side
of testicular localization. Thus, according to
international statistics, it is the right testicle that is
affected more often. At the same time, bilateral
lesion accounts for approximately 1-2 % of all
cases [5, 7].

It is worth mentioning that the global death rate
from testicular cancer is quite low. As of 2018, it
was less than 1 per 100,000 population, which in
absolute numbers is 9,507 deaths [2]. This is due to
the ease of diagnosis, as well as the effectiveness of
surgical and chemotherapeutic treatment. Due to

this, five-year survival of patients is 90-95% [2, 6].
The recovery prognosis in Eastern Europe is 10%
less than in the Western part [8]. This is due to the
low level of economic development indicators and,
as a result, insufficient provision of hospital
facilities with diagnostic systems and medications.

The disease prognosis depends on the
histological type, stage of the disease, and men's
age. Therefore, an important aspect is early and
high-quality diagnosis, which includes a thorough
clinical examination at the primary level of medical
care and collection of anamnesis, especially for
men in the second to fourth decade of life. In case
of complaints or detection of anatomical
abnormalities, it is recommended to conduct non-
invasive and invasive examination methods, such as
ultrasound, MRI, biopsies, measurement of the
level of diagnostically important serum markers
(alpha-fetoprotein, chorionic gonadotropin, lactate
dehydrogenase and the alkaline phosphatase
isoenzyme) [2,5,6,7].

Given the above, this topic remains very
relevant and requires constant study. Therefore, the
purpose of our research was a comparative analysis
of statistical indicators of the incidence of testicular
cancer in Ukraine and Sumy region in 2011-2019.

Materials and study methods

Based on the data of the Sumy Regional
Clinical Oncological Dispensary, a screening
analysis of the oncological incidence of testicular
cancer among pediatric and adult population in
Sumy region and Ukraine for the period 2011-2019
was conducted.

Study results and discussion

According to the analysis results, it was found
that the highest incidence of testicular cancer in
Ukraine among the adult population was in 2013
(3.11 per 100,000 population), the lowest — in 2017
(2.4 per 100,000 population). At the same time, the
frequency of prevalence of this pathology in Sumy
region differed from the all-Ukrainian indicators:
the highest level in 2017 (4.33 per 100,000
population), and the lowest — in 2019 (1.96 per
100,000 population). Based on this, in contrast to
the downward trend in the incidence of testicular
cancer in Ukraine, there is a gradual increase in the
incidence in Sumy region with the crossing
(increase and decrease in incidence) in 2013-2014

(Fig. 1).
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Figure 1 — Incidence of testicular cancer in Ukraine and Sumy region among the adult population in
2011-2019 (per 100,000 population)

n)

Analysis of newly identified cases of this 2017 (377 cases). In contrast, in Sumy region, the
pathology in the adult population showed that the largest number of patients with testicular cancer
maximum number of cases of testicular cancer in was detected in 2017 — 18 cases, and the lowest —
Ukraine was 525 in 2013, and the minimum — in in 2019 (8 cases) (Fig. 2).

NEWLY DIAGNOSED TESTICULAR CANCER CASES

B Ukraine B  Sumy region

2014 016

2017

Figure 2 — Absolute number of patients with newly diagnosed testicular cancer in Ukraine and Sumy region
among the adult population in 2011-2019

According to the results of a study of the years (4.7 per 100,000 population) had this
incidence of testicular cancer in the population, pathology, which coincided with the indicators in
there is a certain relationship with age. It was Sumy region (7.9 per 100,000 population).
found that in general, in Ukraine, men aged 35-39 However, it is should be noted that the age range

© Sumy State University, 2020 148 © CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



Brusovtsov D., Lyndin M., Sikora V., Hyriavenko N., Romaniuk A.

EUMJ, 2020;8(2): 145-152

of morbidity in the selected region was somewhat
broader and mainly affected the population aged
30-39 years. However, as an exception, in 2017,
testicular cancer was the most widespread among
the working-age population of Sumy region at the
age 20-24 years (9.9 per 100,000 population). In
2013, the incidence rate reached its peak (8.3 per
100,000 population) in patients aged 25-29 years.

It is important to note that the incidence of
testicular cancer among pediatric (0-18 years)
population throughout the country is quite low.
The highest incidence of testicular cancer was

recorded in 2012 and 2014 — 18 and 19 cases (0.4—
0.49 per 100,000 population), respectively, and the
lowest — in 2011 — 4 cases (0.1 per 100,000
population). Such rates may indicate an increase in
the number of new pediatric patients in recent
years and a tendency to "juvenescence" of this
oncological pathology. At the same time, in Sumy
region, only one case of oncopathology in a child
was registered in 2012 (1.08 per 100,000
population) and two cases in 2019 (2.3 per
100,000 population) (Fig. 3).

INCIDENCE AND ABSOLUTE NUMBER OF NEWLY DIAGNOSED
TESTICULAR CANCER AMONG PEDIATRIC POPULATION
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Figure 3 — The number of cases and incidence of testicular cancer in Ukraine among pediatric population

in the period 2011-2019

Considering that seminoma is the most
common type of testicular tumors, we focused on
an in-depth study of its morphological features.

Macroscopically, the testicle is affected by the
neoplastic process, is slightly enlarged in size and
has a bumpy surface.

Figure 4 — Histological picture of seminoma. Staining: hematoxylin and eosin. Magnification: x200
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Depending on the stage, some specimens showed
the spread of the tumor to the epididymis and
spermatic cord. On the section, nodes are grayish-pink
in color, sometimes with foci of necrosis and
hemorrhage. Microscopically, the tumor is represented
by light cells with monomorphic rounded and oval
nuclei with pathological mitoses. In the neoplasia
tissue, there are palisade like structures, groups of
glands, solid fields of tumor growth are separated by
layers of connective tissue, microcysts, foci of
necrosis and hemorrhage, as well as single gigantic
mononuclear syncytiotrophoblast cells. Among the
tumor microenvironment, there is a pronounced
inflammatory lymphocytic infiltration, which is
represented mainly by T-lymphocytes. In some
histological specimens, the growth of the neoplasm

Conclusions

Statistical data analysis showed a tendency to
decrease of the overall incidence of testicular cancer in
Ukraine in the period 2011-2019. However, there was
an increase in the incidences of this oncopathology in

Prospects for future research

The further research perspective is to conduct
molecular and genetic studies of testicular cancer
tissue  with  the  establishment of  the
immunohistochemical profile of the tumor and its
microenvironment.
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to the spermatic cord is visualized.

Thus, the analysis of the incidence of testicular
cancer in Ukraine and Sumy region showed some
differences in the growth trends of this indicator in
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explained by the deterioration of the environmental
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13, 14]. A similar mechanism may occur in men with
testicular cancer.

Sumy region. It was established that testicular cancer
affects the pediatric population, although it is
extremely rare. There is a link between the incidence
of testicular cancer and the age of the male population.
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ASSOCIATION OF BLOOD GROUPS OF THE ABO SYSTEM
WITH HEPATITIS C VIRUS INFECTION

Hepatitis C is a viral liver disease caused by HCV. Worldwide,
71 million people suffer from chronic hepatitis C infection. There is a
discussion in the literature sources about the association of blood groups
of the ABO system with viral hepatitis; however, the data obtained in
different populations of a high rank is controversial. The aim of the
study was to investigate possible associations of blood groups of the
ABO system with hepatitis C in Odessa region.

The case-control study was conducted in 2017-2019 at the blood
transfusion station of SE «Odessa Railway». The control group consisted
of 18 963 healthy individuals, the experimental group consisted of 520
people from the donors examined, in which blood antibodies to HCV
were detected. Determination of blood groups was performed according to
the standard method, serological studies — ELISA on ELISA analyzer I11.

The analysis using the y2 criterion showed that the frequencies of
blood groups in the control and experimental groups differed
significantly (p < 0.005). To determine the effects of each blood group,
relative risk frequencies for each blood group were calculated. People
with the AB blood group had the lowest risk of infection (OR = 0.60),
with a slightly weaker negative association observed among people with
blood group 0 (OR = 0.86). Individuals with blood groups A and B had a
positive association; the rate of infection of persons with blood group B
was the highest (OR = 1.23). The findings complement a diverse picture
of such associations in different populations. The variation in
associations in different populations may be due to both statistical causes
and genetic diversity of human and HCV populations, as well as the
interaction between human immunity-related genetic systems. The
existence of associations between the ABO system and susceptibility /
immunity to hepatitis C may be an additional indicator of the assessment
of risk groups, which is functional for certain populations in certain
sanitary and epidemiological conditions.

Keywords: hepatitis C, blood groups ABO, associations.
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Pe3rome AcCoOIrAOIsA Pyl KPOBI CHUCTEMHA ABO
1. A. Kpotiok" 3 ITHO®IKOBAHICTIO BIPYCOM I'EITATHUTY C

H. I1. JIyrosnxl,

I'enatur C — BipycHe 3aXBOpIOBaHHs NediHkH, Bukiukane HCV. Y
C.B. Binoxom,z,

BCHOMY CBITI Ha XpoHiuHui rematut C xBopie 71 minpiion ocib. B mite-

C. JI. Mipocs’, parypi TpuBae AUCKYCisl po acoriiamii rpyn kposi cucremu ABO 3 Bipy-
. 2 . L

?- JL. Ciunsk®, CHIMH TeNaTUTaMH, OJHAK JIaHi, 0 TOTO K OTPUMaHi B Pi3HUX MOITyIs-

Odecoka Kiniuna MKAPHA HA 30- 19X TOCHTb BHCOKOTO paHry cynepewinBi. MeToro pobotn Oymo mocii-

nisHUMHOMY — mpauchopmi  inii JOKEHHSI MOYKJIMBHX acorialii rpyn kposi cuctemu ABO 3 renatutom C

"Ilenmp oxoponu 300pos'a" IIAT B OIeCKOMY PETioHi.

n a . " .
Ykpaincoka 3anisnuys” eyn. Ilas- JlocmipkeHHs 32 CXeMOIO «BUIAJ0K-KOHTPOJbY mpoBoauan y 2017—

aa Hlknapyxa 4a, m. Odeca, Vkpa- 2019 pp. Ha cranuii nepenusanHs kposi JI1 «Onecska 3ami3aunsay. Ko-
i’Ha, 65059; HTPOJIbHY Tpymny ckianu 18963 310poBux 0ocib, JOCHiARY IPyIy CKIaIu
Oodecvkuil  nayionanbnuii yHieep- 520 ociG 3 umMcia OGCTEKEHHX JOHOPIB, Y KPOBi AKMX Oy/IM BHSBICHI

cumem imeni 1. 1. Meunukosa,
syn. Jeopaucexa, 2, m. Ooeca,
Ykpaina, 65082

agTutina 7o HCV. BuszHaueHHs rpyn KpOBi IPOBOAMIIM 328 CTAaHIAPTHOIO
METOAMKOIO, cepoyoriuHi nocmimkennas — I®A Ha anamizatopi ELISA 11
MOKOJIHHS.

IIpoBe/eHuit 3a JOMOMOTOI0 KPUTEPiro )’ aHaIi3 OKa3aB, IO 4acTo-
TH TPYH KpOBI B KOHTPOJBHIA 1 JOCHIOHIA Tpymax xocToBipHO (p <
0,005) Bippizusmmcs. [ns 3’sacyBaHHs eeKTiB KOXKHOI 3 rpyIn KpoBi Oy-
JIM pO3paxoBaHi 4aCTOTH BiJHOCHOTO PHU3MKY JUIsi BOJOAAPIB KOXKHOI 3
rpyn kposi. HaiimeHmuii pusuk iHdikyBaHHs OyB y 0ci0 3 TpyIoro KpoBi
AB (OR = 0,60), newro cnabiia HeraTMBHa acolliallisi crocTepiranacs y
mroneit 3 rpymoro kposi 0 (OR = 0,86). Ocobu 3 rpynamu kpoBi A ta B
MaJd TTO3UTHBHY acoIlialilo; CTYMiHb iH(IKYBaHHS 0Ci0 3 TPYIOI0 KPOBi
B 6yB maitBumum (OR = 1,23). OtpuMaHi pe3yibpTaTH IOMOBHIOIOTH
pi3HOMaHITHY KapTHHY MOAIOHHX acoIlialliil y pi3HHX momyismisx. Ba-
pitoBaHHS acoliamiii y pi3HUX MOMYJALIAX MOXe OyTH 0O0yMOBICHO SIK
CTaTUCTUYHHMMHU MPUYMHAMH, TaK i TCHCTUYHOI PI3HOMAHITHICTIO MOMY-
mamii mroged Ta HCV, a TakoX B3a€MOJIICI0 MK T€HETUYHUMM CUCTE-
MaMH JIFOJIMHH, TOB’SI3aHUMHU 3 iIMyHITeTOM. ICHYBaHHS acomialiiii Mix
cucremoro ABO Ta cipuiHSTIAMBICTIO / HECIPUHHATIMBICTIO JIO TeNaTH-
Ty C MOXXe OyTH J0/IaTKOBUM IOKa3HUKOM OIL[HKH TPYI PUBHUKY, KU €
(yHKIIOHAIBHUM Ui TIEBHUX TMOMYJSLid B NEBHUX CaHITapHO-
eIiIeMIOJIOTIYHUX YMOBAX.

Karouosi ciioBa: renatut C, rpymu kposi ABO, acomiarrii.

ABTOp, BignoBizaapHuii 3a MucTyBaHHs: S.V.belokon@onu.edu.ua

Beryn

I'ematur C — BipyCHE 3aXBOPIOBAHHS MCYiHKH,
Bukinmkane HCV. XBopob6a mpotikae y rocrpii, a
yacTile — y XpoHiYHid Gopmi. Y CBITI Ha XpoOHiU-
Hui rematutr C xBopie 71 minbioH oci6. Hepigko
HACJIIJIKOM XpOHIYHOI XBOpOOM € IMpo3 abo pak
neyinkd. 3a oninkamu BOO3 y 2016 p. Bix renaru-
Ty C momepiio 6mm3pko 399 THc. 4oNoBiK, mepeBa-
YKHO BHACITIJIOK ITUPO3Y MEUYiHKH 1 TemaToeosp-
Hoi kaprmaomE [1]. HCV € Bipycom ssRNA, sikuit
HaJIC)KUTh 70 (IaBiBipyCiB, BUSBIAETHCS y JIOACH
B yCcbOMY CBIiTi. Bipyc Mae BHCOKWMIi CTYIIiHb TeHe-
TUYHOT MIHJIMBOCTI 3aBISKH CIIOJIYYCHHIO BiICYT-
HocTi kopektypu PHK-3anexnoi PHK-nonimepasu

1 BHCOKOTO piBHA perutikaimii Bipycy. Lle mosBoise
KIacu(iKyBaTH TEHOTHITH, TTiITHITH, i30JIATH Ta KBa-
31BHH, SIKI MOXKYTh MaTH €IiIEMiOJIOTIYHE i maTore-
HetnuyHe 3HayeHHs [2]. CraHoMm Ha TpaBeHb 2016
poky nommpeHicte HCV 0Oyna umspkoro (<1 %) B
Xopgarii, Yexii, Jlanii, ®panmii, Himeuunnau, Yro-
pmmHi, Hinepnannax, [Topryranii, Cnosewii, Icmanii,
[IBenii, BemmxoOpwuranii; cepenuboro (1-4 %) B
Asepbaiimxkani, bocHii i I'epuerosuni, Itamii, ['perii,
Kazaxcrani, Pymynii, Pocii, Cep6ii Ta BHUCOKOIO B
I'pysii (6,7 %) [3]. Ayxe Bucoka (13%) mommpe-
Hicte HCV B €rumTi [4], 110 MOSICHIOIOTH TOPYIICH-
HSM CaHITapHUX HOPM IIiI 4ac MacoBOi KaMmaHil
napeHTepaJIbHoOI Tepartii mmcrocomarosdy. B Ykpaini
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y 2016 p. 3axBoproBanicTh ckiana 13,69 ma 100000
[5]. Taki BimMiHHOCTI TOSICHIOIOTH B IIEPIIY HYEpPry
AKIiCTIO (QYHKIIIOHYBaHHS MEJHYHOI CHCTEMH KpaiHH,
OIIHAK HE MEHII BAXXIUBUMHU € i O10JIOTIYHI BiIMiH-
HOCTI Hapo/IOHACENICHHS PI3HUX KpaiH y CIIOJTy4YeHHI
3 pisHomaHiTHicTIO HCV.

OpHuM 3 (hakTOpiB, M0 OOYMOBIIOE CIAJKOBY
CXWJIBHICTh JI0 PI3HHX XBOpPOO € aHTHUIEHU KpOBi
cucremu ABO [6], Binkputi K. Jlanmmreiinepom y
1900 p. Ha crorozmeHHs BimoMo, II0 aHTUTEHHI Je-
TepMiHaHTH Tpyn KpoBi ABO excmpecyroTecsi He
JUIIe Ha EPUTPOIHTAX, aje W Ha emiTelialbHUX
KIIITHHAX, €HAOTENil CyuH, CEHCOPHUX HEHpOHaX,
a Takox Ha Tpombormrax [7]. Kpim Toro, mi aHTH-
TeHH 3YCTPIYAIOTHCS SIK PO3YMHHI TJIKONPOTETHH
POTOBOI, CITiI3HOT 1 CiM’SIHOT PiMH, a TAKOXK IPYAHO-
ro mosioka [8]. Auturenu cuctemu ABO BimoOpa-
JKAIOTh HE TUIBKH OCOOJHBOCTI KOHKPETHOTO 1HH-
Bijla, ajiec U SIBJIAIOTH COOOI0 BAXKJIMBY BUOBY 1 IO-
MyJALiHHY XapaKTepPUCTUKY JIOJUHH, IO 3aJICKUTh
BiJ apeainy ii mpoxuBaHHS 1 00yMOBITIOE OiOpi3HO-
MAaHITTS TTOKa3HUKIB, SKi BiZOOpakaloTh TOMEOCTa3
oprasiamy [9]. CepoyoriyHo BUAUISIOTH YOTHPH
ocHoBHi rpymu — 0, A, B i AB. 3actocyBanHs Mo-
JICKYJISIPHO-TCHETHYHHUX MiAXO/IB MPUBEJIO 1O BU-
sBieHHs 267 aneniB [10], ogHak, BCi BOHM BpemITi
peT 00YMOBIIIOIOTH Ti K KJIIHIYHO 3HAYYII YOTH-
pH TPYIH KpPOBIi, SIKHMH KOPHUCTYIOTHCSI Y TOBCSIK-
JICHHIA TPAKTHUIl, a CUCTeMa, 3ampornoHoBaHa @.
BepriureitHoM 100pe MOSICHIOE pe3ynbTaTH iX yc-
MaIKOBYBaHHS.

VY TemepimiHii 9ac CHOCTEPIraeThCs BiTHOBIICH-
HS iHTepecy IO acomialii MiK iHQEKIiHHUMH Ta
HEiH(QEKIIHHNMHU 3aXBOPIOBAHHAMHU 1 EKCIIPECI€I0
antureniB cuctemu ABO [10]. B mitepatypi TpuBae
JUICKycCis Ipo acouiauii rpyn kposi cuctemu ABO 3
BIDYCHUMH T€NaTUTaMH, OJHAK JaHi, JI0 TOr0 X
OTpPHUMaHI B PI3HUX MOMYJSIISX JOCUTh BHCOKOTO
paHry (eTHIYHHMX Ta PacOBUX Ipynax) CyHepeuInBi.
€ TOBIZOMIJICHHS PO CYTTEBY acoIliaiiro 3 Bipyc-
HUMHU Trenatutamu rpynu kposi 0 [11], inmi aBropu
HaroJIOIyIOTh Ha acouianii rpymu kposi AB [12],
iM cynepeuars [13], siki HArOJIONIYIOTh Ha HETATHUB-
Hilt acomianii 3 HCV rpymn kpoBi AB i Bucokoi
no3utuBHOI Kopenswii rpyn 0, A 1 B. € nymka, mo
Taki acoriamii B3arajii He € JOCTOBIPHUMH, OiITbII
CYTTEBOIO € Pi3HUI MiX BikoBUMH rpynamu [14]. 3
OMIsily HAa I, € JIOLUIBHUM MOAAJbIIe BUBUCHHS
TaK{X acoIliaIliif B Pi3HUX MMOMYJIALIsAX.

Metor pobOoTH OYI0 JOCITIIKEHHS MOMKIHBHX
acomiariit rpyn kpoBi cucremu ABO 3 rematutom C
B Oz1ecbKOMY pETioHi.

Marepianu Ta MeToan

HocmimkenHs 3pa3kiB kpoBi 19483 monopiB
(>kuTeniB perioHy) Ha CTaHII MEepeIMBaHHSA KPOBi
AIT «Onecpka 3amizauisn» y 2017-2019 pp. BusBu-
10 18963 3mopoBux ocobu (0e3 mapeHTepabHUX
rernarutiB Ta BIJI). Bonu ckiianu KOHTpoJIBHY Tpy-
Iy, JOCIiaHy Tpyny ckiamd 3 520 ocib 3 uucia 00-
CTE)XCHUX JIOHOPIB, Y KPOBI SKUX OyJaM BHSBJICHI
antutina 1o HCV. Bik noHopis ckna Big 20 mo 60
POKIB.

BusHaueHHS Tpynm KpoBi NMPOBOAMIM 3a CTaH-
nmapTHoio Metoaukoio [15]. Ilpu mposenenHi cepo-
JIOTIYHUX JOCTIKCHb KOXHHH 3pa30K CHUPOBATKH
(Tmasmm) KpoBi TOCIIIKYBaJI OKPEMO 33 JOMOMO-
roto IDA, BIANOBIAHO A0 IHCTPYKIi BUPOOHHKIB
tect-cuctemu  «DIA-HCV»  ¢ipmu  «/lianpod-
Meny. Hdiarnos XI'C, cepes 00CTEKEHUX XBOPHX,
HIITBEPKYBABCs BUSBICHHSM CyMapHHX aHTHTLI
JI0 CTPYKTYpHOro (COre) Ta HECTPYKTYpPHHX OiJIKiB
Bipycy renarury C (anti HCV +), Ta miareepmxy-
Bascst no3utuBauM PHK BI'C B kposi [16].

Juis aHamizy acomiariif MiXk PO3BUTKOM TeMaTH-
Ty C Ta aHTUTEHaMHU TPYM KpoBi cuctemu ABO Bu-
KOPHCTOBYBAJI METOJ BU3HAYCHHS BiTHOCHOI 4ac-
Toti pu3uky (OR) BUHMKHEHHS IIEBHOTO 3aXBOPIO-
BaHH [6] 3a popmyIIor0:

OR = M (ug) X Mz(x),
Migg X Ma(iug)

e Ming,) YacToTa JOCHTIPKYBAaHOI TIpynu
KpOBi y iHQIKOBaHUX, My(iyg,) — 4ACTOTA iHIIUX (Bi-
OMIHHEX Bifl JOCIIIKYBaHOT) TPYI KPOBi y iH}IKO-
BAaHHX, My — 9aCTOTa JOCIIKyBaHOI IPYNH KPOBi
Y 3I0POBHX, My — 9acToTa iHIIHUX (BiIMIiHHHUX Bif
JOCITIKYBaHOT) Tpyn KpoBi Yy 3m0poBux. Skino
BifgHOIIEHHS M;/M, OfHAKOBE y ABOX BHOIpKax —
acoriamist BigcytHs. 3HaueHHs: OR nopiBHioe 1 3a
BIJICYTHOCTI BIIMIHHOCTEH MiX ITOPIBHIOBAaHUMH
rpymamMu. 3a HasgBHOCTI acomiamii 3HaueHHS OR
Oinpme (MO3WTHMBHA acoliamis) abo MeHmie (Hera-
THBHA acormiaris) 1.

Crartuctnuny oOpoOKy 3A1HCHIOBAIH, BUKOPHUC-
TOByIoOUM (OpPMYJIM Ul JaHUX aJbTePHATHBHOT
MirmmBocTi i kpurepiii x° [17].

Pe3ynbTaTn T2 00roBOpeHHs

I'pymu xpoBi y iHGikoBaHHX 0ci0 i 0Ci0 KOHT-
POJBHOI rpynH HaBeneHi y Taom. 1.

[poBe/eHHMii 32 TOMOMOTOK0 KPHTEpiio X aHai3
MI0Ka3aB, 10 YaCTOTH TPy KPOBI B KOHTPOJBHIH i
JociiaHii rpymnax gocrosipHo (p < 0,005) Bigpiz-
Hsuics. Jns 3’sicyBaHHS eEeKTiB KOXKHOI 3 Tpym
KpoBi Oy po3paxoBaHi YacTOTH BiTHOCHOTO PH-
3UKY JUTsl BOJIOJApiB KOXKHOI 3 TPYIT KpoBi (Tadur. 2).
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Tabnuys 1 — Po3noodin ingirxosanux eipycom HCV 3a epynamu kposi ABO

YacToTH rpyn Kposi y ocio, YacToTH rpyn Kposi y ociod
I'pyna T — ingikopanux HCV KOHTPOJIbHOI IPynu
KPpOBi
P Ocib %, X + sz Ocib %, X + s3
0 i’ 146 28,142,0 5957 31,4+0,3
A I 221 42,5422 7389 39,0+0,4
B rrre 122 23,5%1,9 3795 20,0£0,3
AB rr 31 6,0£1,0 1822 9,6+0,2
Berboro 520 100,1 18963 100

HaiiMenmnit pusuk ingikyBaHHs OyB y oci0 3
rpynoro kpoBi AB, nmemo crabma HeraTuBHa aco-
iaris crmocTepiranacs y Jroei 3 rpymoro Kposi 0.
Oco0u 3 rpymamu kpoBi A Ta B mManu mo3utusHy
acoliamiro; CTyMiHb iHQIKyBaHHS 0Ci0 3 TpYIOIO
KpoBi B OyB HafiBUIIHM.

Tabnuys 2 — Benuuuna 6i0HOCHO20 PUSUKY TH-
Qixysanns eipycom HCV ocib6 3 epynamu xkposu
ABO

I'pyma kposi BinHocHa yacToTta
pusuky (OR)
0 0,86
A 1,14
B 1,23
AB 0,60

B mitepatypi € 6arato po0iT, O BKa3yIOTh Ha
3B’S30K TPYMOBUX aHTUTCHIB KPOBi 3 PI3HUMHU IIa-
TOJIOTiSIMH, OJJHAK HABEICHI HaHi JOCUTH CyIleped-
muBi. [Ipu mocmimxenni 103 xBopux Ha rematut C
(xoutpompHa Tpyma 300 oci0), mpoBemeHOMY B
Terepani, 3’siCyBaj, 110 JIOAHA 3 TPYIO0 KpoBi 0
MaloTh OiJbII BUCOKHH PU3HMK PO3BUTKY XPOHIY-
Horo remaruty [18]. JlocmimkeHHs mpoBeeHi y
iHmomy paioni Ipana — TeOpusi, HaceneHOMy
MEPEeBAXHO azepOailKaHIsIMU (JOCTiaHA 1 KOHT-
ponsHa rpynu o 200 oci0) mokazamu KpiM CyTTe-
BOI MO3MTHBHOI acowianii ¢ remarutom C rpymn
kpoBi 0 cyTreBy HeraTMBHY acouiarnito (p=0,04)
rpynu kpoBi AB [19]. Ha mo3uTtuBHY acomiarito
rpynu kpoBi 0 3 iH}IKYBaHHSIM IeMOTpPaHCMICHB-
HUMH BipycaMu BKa3ye mposeneHe y IlemaBapi
(miBHiuHMM 3axin [lakucrany) AOCHITXKEHHS IO
METOAY «BHIIAJOK — KOHTPOJbY JOCIIKEHHS
3679 3pa3kiB JOHOPCHKOI KpOBi, 3 AkuX 54 iH(i-
koBani HBV, 22 — HCV i 4 — HIV [20]. Haro-
MICTh TIPOBEJCHE Yy TOMY K PErioHi Ha BEJUKid
BuGipui (38832 — xoHTposbHa Tpyna, 2201 — cy-
MapHa BeIMYMHA JOCHITHUX TPYI) acoliamii 3
reMOTPaHCMICHBHUMHM 1H(EKLiIMHU MOKa3ajao Has-

BHICTbh HEraTHBHOI acomiauii rpymnu kposi 0, i cyT-
TEBY TIO3UTHBHY acolliamiro rpymu kposi A 3 HBV
i HIV [21]. JocnmimkxeHHs, poBeeHE y ICHTpa-
npHOMY [lakucrani (335 xBopux Ha rematut C i
167 oci® y KOHTpOJBHIH Tpymi) HE BHUABHIO 3HA-
4ymiol pizHuLi Mix rpynamu kposi ABO (p> 0,5)
3a 1H(IKOBAaHICTIO XPOHIYHHM BIPYCHUM TIeNaTu-
TOM, OJTHAK BiJIMiYC€HO CYTTEBE 3pOCTaHHS iH(}CK-
uii HCV cepen marieHTiB BikoBOI rpymu 26-—45
pokiB [14]. Jocnimkenns 300 3pa3kiB KpoBi, XBO-
pux Ha rematut C 3 pi3HuX JlikapeHb B Hirepii
BKa3yIOTh Ha JIOCTaTHHO BHCOKY IO3UTHBHY acoIli-
ariro 3 xsopo6oro rpynu kposi AB (15,39 %, p <
0,03) [22]. HocmimkeHHS JOHOPCHKOI KPOBi, Mpo-
BeneHe y [liBnenniit [anaii (167 xBopuX Ha TemaTUT
C, 40402 — 310poBi) HE BHABHIIO KOJHUX CTATHC-
THUYHO 3HauyImux acomiariit [23]. B gocmimkenHi,
npoBeneHoMy B Ipaky (12 oci6 3 HCV, 347 — 310-
poBHX), HaliBUIIA iH)IKOBAaHICTh BHSBJICHA Yy JO-
HOpIB 3 Tpynor kpoBi 0, HaliMeHIIa — 3 TPYIOIO
kpoBi AB [24], oqHak y naHOMY BHUNAJKY JOCHiA-
Ha rpyna Oyia sBHO MaJoro.

[IpuunHU IHOMY MOXYTH OyTH y BapiroBaHHI
po3mipiB Bubipok. B 6arateox BHmagkax po3miph
JMOCITIIHUX TPYM IIy’Ke Malli, 4epe3 1o Po3Mip mo-
XHOKH JyXe 3pocTae. [HIIOI NMPUYMHOIO Bapiio-
BaHHS MOXE OYTH TeHeTHYHA HEOJIHOPIIHICTh
JIOJICBKUX TOMYJISAIii, depe3 10 peakiii B HUX
CYTTEBO BiAPI3HAOTHCS. KpiM JIIOACEKHX TOMyJIs-
i Mae MicIe CyTTeBa Bapiallis B TOMMYJIAIisX
Bipycy. 3a OaraTopiuHHN TepioJ] CIOCTEPEKECHHS
(1995-2016 pp.) 3’sicoBaHO, IO Ha MiBHIYHOMY
3axoni Ykpainu nominye cyorun 1b HCV, sxuit
BUSIBJISUTH y TIepeBakHiH Oinpmiocti Bunaakis (51—
85 %) 0OCTe)KeHHX, HIMPOKO PO3MOBCIOKEHUH
cyorun 3a HCV—-y 10-31 %, nupKymIo0Th r'eHo-
turr 2 HCV — y 3-7 % Bumankis, 3 HEBUCOKOIO
yacToTor0 BiaMmivamu cyorun la HCV (1-3,5 %)
Ta 3HAWJIEHO MOOJMHOKI BUIMAIKH IUPKYIIIIIl Te-
oty 4 HCV. V 2-12 % o6cTexenux ocib
BcranoButH renotun HCV He Branocs. Eminemio-
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JOT1YHUN TIporiec OyB 0OyMoOBIeHUH camornepeOy-
mosoro momymsmii HCV. V 3,7+ 2,09 % oci6 3
cyorunom 1b HCV na gminsani core HCV po3wmi-
pom 322 1.H. BUSABJICHA TOYKOBA NMPUPOIHA MiHIIHU-
BicTh Bipycy I'C Bix 6 no 13 m.H. [5].

MexanizM mnpsMoi B3aeMomii  1HGEKIIHHUX
areHTiB Ta ABO aHTUTEHIB KpOBI MOXe 3ajiexaru
BiJl pI3HOMAHITTS IX BYIJIEBOJAHUX (hparMeHTiB Ha
noBepxHi epurpouutiB. Lli CTPyKTypH MOXKYTh
IiATH SIK PELenTOpH Ui JEeSKUX IaTOTEHIB 1
CIpHUATH X MPOHWKHEHHIO Yy KmiThHU [25, 26].
3’sacoBano, mo HopoBipycu (NoVs) gacrime Bpa-
JKaIOTh 0cib 3 Tpymoio kpoBi 0, i JOOM 3 TPYIOIO
kpoBi B Oimpm cridiki mo Ttakoi imdexmii. Lle
NOB’s13yI0Th 3 excnpecieto ABH ByrieBoaHux aH-
TureHiB. HasBHICTh TepMiHaNBbHOI @-TaJaKTO3M
Moke 3MiHMTH NV-mirana i 3a0inokyBaTH caiT
3B’A3yBaHHsi. BiacyTHicTh ekcmpecii aHTHICHIB
ABH y oci6 3 rpynoto kpoBi 0 HmpHBOAUTH IO
CIPUHHATIMBOCTI 1X A0 iH(pexkmii [27]. Bucoky
4acTOTy BOJIOJApiB TpymnH KpoBi B cepen marmieH-
TiB 3 BIJI 1OB’s13y10Th 3 0OMEKEHOIO 3JaTHICTIO
Mi3HABATH TANAaKTO31N-0-1-3 TamakTo3y Ta 3HMKE-
HOIO 3IaTHICTIO aHTU-A aHTHTLNI 3B’SI3yBaTH aHTH-
renu [28].

Ha B3aemomito 3 iH(QEKUIHHMMHU areHTaMu
BIUIMBAIOTh M iHIII cucTemu. I[lokazaHo, 1o y
aszepOaiikaniiBe B Ipani BUsIBJICHI acomiaiii Mix
neBHumH anensMu HLA-I u rematurom C: B TOM
yac AK OIHI ayeni 3a0e3MedyoTh CXHIBHICTH IO
3aXBOPIOBaHHS, IHIII MOXYTh BUKOHYBAaTH 3axHC-

BucHoBknu

1. Halimenmuit pu3uk iH}pikyBaHHS OYyB y 0OCi0
3 rpymnorw KpoBi AB, nemo cnalma HeraTuBHa
acoliamisi crocrepiranacs y JOIeH 3 TPYIo
kpoBi 0. Ocobu 3 rpymamu kposi A ta B mamm
MO3UTHBHY acoIlialiio; CTymiHb iH(piKyBaHHSI 0ci0
3 IpyIor0 KpoBi B OyB HaWBHIIUM.

KonduiikT inTepecin

Hy pouib [29]. Ili BigMiHHOCTI MOXYTh OyTH 00Y-
MOBJIEH] SIK CAMOCTIIHOIO Ji€l0 3a3HAYEHUX I'E€HIB,
TakK 1 MPOSIBIATHCA BO B3aeMomii 3 cuctemoro ABO.
SAx Bimomo, iHTepdepoH 3abesrnedyye MIMPOTHITYX-
JMHHUH 1 aHTUBIPYCHUH 3aXUCT opraHizmy. B Toi
e yac 3’sicoBaHo [30], mo B 0ci 3 rpymnor KpoBi
A iMyHHa BIJIOBib Ha AHTHICHU CTa(iIOKOKa
MEHIII IHTCHCUBHA, HiX y 0CI0 3 IHIIMMHU TPyNaMu
KPOBI, SIK NPH IUTYYHIH TaK 1 MpH IPUPOJHIHN iMy-
Hizamii . Pe3sympraromM mporo € OUTBII HHU3BKUN
TUTP aHTUTUI 1 TporpajieHTHUN mepedir iHmyKo-
BaHHX CTa(iIOKOKOM MATOJOTIYHUX MPOIECiB
[30]. Bzarami, no nmuTaHHA acoIliamiid ciig BigHO-
CUTHCS BKpail 00epexHo. 3a3BU4ail JOCIiIKY€ETh-
¢Sl BIUIMB IIEBHOTO KOMIIOHEHTA I[iJiCHOI CKIaIHOI
TEHETHYHOI CHCTEMH, OKpEeMi MiJCHCTEMH KOO
MOXYTh MaTH SIK CHHEpPTIiYHUHN BIUIMB, TaK 1 BILIHU-
BaTH Ha IHIII KOMIIOHEHTH cUcTeMHu. TyOepky-
703, BCIM BimoMmuii Ak iHdekuiliHa XxBopoOa 3i
CITaZIKOBOIO CXHJIBHICTIO, TAKOXK MPOSIBIISIE acowia-
mii 3 anturenamu cucremu ABO, HLA Tomo. Axne
€ moBimomiieHHs mpo 131 pi3Huit Oiok Ta reH i
mpo Ginbmie 180 B3aemopiit mixxk Humu [31], mo
TOTO K LIOPOKY BHUSABILIFOTHCS HOBI T€HH KaHAWAA-
TH. TakuM YMHOM, ICHYBaHHsI acolialiil Mix cuc-
TEMOIO ABO Ta CHPUIHATINBICTIO/HE-
cnpuitHaTiIuBicTIO 10 renaruty C mMoxe OyTH J0-
JATKOBUM TIOKa3HUKOM OL[IHKH T'PYI PHU3HKY, SIKU
€ (YHKLIOHAJIBHUM JUIsl IEBHUX TOMYJISLINA B HIEB-
HUX CaHITapHO-EIiAeMiOJIOTIYHAX YMOBaX.

2. IcHyBaHHA acomiamiit Mixk cuctemoro ABO Ta
CIPUAHATIMBICTIO / HECTIPUHHATINBICTIO J0 Tema-
tuty C MOXe OyTH JOZATKOBUM MOKa3HHKOM OIli-
HKH TPYyN PU3UKY, SKUHA € (QYHKLIOHAIBHHM IS
NeBHUX MOMYJALIH B NEBHUX  CaHITApHO-
€IiIeMIOJIOTTYHIX YMOBaX.
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FEATURES OF THE TRANSMISSION MECHANISM OF VIRAL
HEPATITIS C IN UKRAINE

Introduction/objective. The significant part of young people in the
structure of hepatitis C virus (HC/HCV infection) incidence, a great deal
of latent cases of this infection and the lack of specific prevention may
complicate the epidemic situation regarding this infection in Ukraine in
the coming years. The authors developed a mathematical model of the
HC epidemiological process to determine the most significant factors in
this infection transmission in the country.

Materials and methods. The study is based on correlation-
regression analysis of the relationship between dependent (or
responding) and explanatory (factorial or predictors) variables. In total,
the analysis involved 3 dependent variables y; y,, ys, corresponding to
the annual number of acute and chronic HC cases and the number of HC
virus seropositive individuals, and 17 predictors x; — x;7, including
patients who received etiotropic treatment; patients with mental and
behavioral disorders due to narcotics use, including opioids; patients
with sexually transmitted infections; the number of visits to dentists; the
number of patients who had dentures placed; the number of surgical
operations, blood transfusions, endoscopic examinations, laboratory blood
tests, hemodialysis, etc. The number of observations (n) of dependent and
explanatory variables was equal to 25, which corresponds to the number of
administrative-territorial units in Ukraine (24 regions and Kyiv).

The quality of regression models was evaluated using multiple
correlation coefficients (R), determination coefficients (R? and
regression coefficients (by, by, b,). Statistical significance of R? was
determined by F-statistics, regression coefficients — by standard errors
(m), t-test, p-value, and the range of 95% confidence intervals (Cl).

To compare the degree of influence of factor variables over
dependent variables in the two-factor regression model, standardized
regression coefficients were calculated.

The reliability of regression models was evaluated by the statistics of
Durbin-Watson (DW), Breusch—Godfrey (BG) and White (W) tests.

The relative risk (RR) of HC infection was retrospectively
determined in the individuals from behavioral and medical risk groups.

Results. In mathematical model of the epidemic process of acute HC,
statistical significance was demonstrated for only one variable effect —
annual number of dentist visits. The obtained regression equation was as
follows:
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y1 = 0.000021 x5 — 11.353,

where y; = annual number of patients with acute HC; x5 = annual
number of dentist visits. Statistical characteristics of the model: R =
0.892, R? = 0.796; F-test: 89.9 for 1 and 23 degrees of freedom,
statistical significance for F: 0.0000000021; regression coefficients: b; =
0.000021 (m = +0.0000023; t = 9.48, t.; = 1.71; p = 0.0000000021; 95%
CI[0.000017; 0.000026]), by = -11.353 (m ==+3.982; t = 2.85, t.i; = 1.71;
p = 0.009; 95% CI [-19.59; -3.116]).

When developing a model of the epidemic process of acute HC
taking into account the annual number of seropositive individuals,
statistical significance was demonstrated only for two variables: annual
number of the sexually transmitted infections and annual number of
laboratory blood tests. The analytical relationship of variables in this
model had the following mathematical expression:

Y3 = 4.563 x4 + 0.0058 x;5— 36552.721,

where y; = number of HCV-seropositive individuals; x, = number of
sexually transmitted diseases, X35 = number of laboratory blood tests.

Statistical characteristics of the model: R = 0.92, R? = 0.842; F-test:
58.62 for 2 and 22 degrees of freedom, statistical significance for F:
0.00000000153; regression coefficients: by = -36552.721 (m = £10649.1;
t = 3.43, tyir = 1.71; p = 0.0024; 95% CI [-58637.63; -14467.81]), b, =
0.0058; m = £0.00082; t = 7.1, tyy = 1.71; p = 0.0000004; 95% CI
[0.0041; 0.0075]; b, = 4.563; m = £1.526; t = 2.99, t,; = 1.71; p =
0.0067; 95% CI [1.4; 7.73].

The Durbin—-Watson and Breusch—Godfrey tests did not reveal
autocorrelation of residues for both regression models: DW, < DW, < 4
— DWy; BG < % White's test shows no heteroscedasticity for both
models: W < x2. The test results indicate the reliability of both regression
models.

Conclusions. According to our data, at least 84% of HC virus
infection cases in Ukraine occur through sexual contact and during
laboratory blood sampling, and the role of the latter route of transmission
in the HC virus spread was even more significant (standardized
regression coefficients are 0.3 and 0.7, respectively).

Almost 80% of acute HC cases are associated with dental
interventions.

Etiotropic treatment of patients with HC at the current level of
treatment coverage can reduce the incidence of complications and the
risk of death, but it is ineffective as a measure of influence on the first
stage of the epidemiological process (source of infection).

Drug users have little effect on the intensity of the HC
epidemiological process in Ukraine as a whole, despite the fact that the
relative risk of HC among this population is quite significant (RR = 6.5;
95% CI [6.39; 6.63]).

Keywords: Hepatitis C, epidemic process, dental procedures,
laboratory blood sampling, sexual transmission.
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OCOBJIMBOCTI MEXAHI3MY IIEPEJAYI BIPYCHOI'O
TEIATHUTY C B YKPATHI

Beryn/mera. 3HauHa KijbKiCTh 0Ci0 MOJIOZOTO BiKy B CTPYKTYpi Bi-
pycHoro renatury C (I'C/ HCV-indexmis), cyTTeBi MacITabu npuxoBa-
HUX BHUIAAKIB mi€i iH(eknii Ta BiACyTHICTE crierudigHOi TpodiTaKTHKI
MOJXKYTh YCKIIQIHATH €IiIeMiuHy CUTYalifo Mmoo mi€l indekmii B Ykpa-
iHI B HAHOMIOKYi poku. Mu moOyryBaiy MaTeMaTHYHY MOJAEIb eIliIIpo-
necy I'C nmis BCTaHOBIICHHS HalOUTRIN 3HAYYMHX (akTOPiB mepenadi
1iel iHeKii B KpaiHi.

Marepiaan Tta Meroau. [locimi/pKeHHs 3aCHOBAHO Ha IPOBE/ICHHI
KOPEJISIIAHO-PErPECITHOT0 aHalli3y B3a€MO3B'A3KIB MiX 3aJIC)KHUMHU
(abo pe3ynbTaTUBHUMH) Ta IOSCHIOIYMMH 3MiHHUMH (200 (akTopHU-
MU, abo mpeauKkTopaMu). Beboro B aHaniz BKIIOYEHO 3 3aJIeKHUX 3MiH-
HUX Y1, Y2, Y3, IO BiATIOBINAIOTH MOPIYHINA KiTBKOCTI BUIAIKIB 3aXBOPIO-
BaHb Ha rocTpuit, XxpoHiuHUH ['C 1 KiTBKOCTI CEpOIIO3UTHBHUX JI0 BipyCy
I'C ocib, ta 17 mpemukTopiB X; — X317, C€peA AKUX KUTBKICTh OCi0, sKi
OTPUMAJH ETIOTPOIHE JiKyBaHHS, KUTBKICTh OCIO 3 po3NamaMu MCUXIKH
Ta TOBEAIHKH 4Yepe3 BXKMBAHHSI HAPKOTHYHHX PEUOBHH, BKIIOYAIOUH
OMioigy, KINBKICTh XBOPHUX Ha IHQEKIi, 10 MepeialThcs CTaTeBUM
IUITXOM, KUIBKICTh BiJIBIAyBaHb CTOMATOJIOTIB, YKCIIO OCIO, 110 OTpHMa-
M 3yOHI MpoTe3u; KUIbKICTh XIpypridyHUX omnepaunid, reMorpaHcdysii,
€HJIOCKOIIYHUX 00CTeXEeHb, Ta00OPATOPHUX aHAJI31B KPOBi, reMoIiali3iB
tomo. KinbkicTe crioctepesxeHp (N) 3aJIeKHUX 1 MOSICHIOIYNX 3MIHHHX
IopiBHIOE 25, mo  BigNOBiZa€  KiTBKOCTI  aIMIiHICTPaTHBHO-
TEPUTOPIAIFHIX OOMHHUIE B YKpaiHi (24 obmacti Ta M. KuiB).

SIKicTh perpeciiHHX MOJeNel OILIHIOBAIN 32 JONOMOTOK MHOXXHH-
HUX KoedimienTiB xopemwii (R), koedimieHTiB meTepmiHamii (Rz) Ta KO-
edirientis perpecii (bo, by, by). Crarncrnuny sHauymicts R? BiusHayamm
3a F-cratucrukoro, koedilieHTIB perpecii — 3a CTaHAAPTHUMHU MOMHII-
kamu (M), t-kpuTepiem, P-3HAUSHHSIM i TiarmazoHoM 95% moBip4mX iHTe-
pBadis (I).

J1yist MOpIBHSIHHS CTYIEHIO BIUIMBY (PAKTOPHUX 3MIHHUX Ha 3aJISKHY
3MIHHY Y JBOX(aKTOPHOI perpeciiiHol MoJiesi po3paxoByBaln CTaHJap-
TH30BaHi koedimientu perpecii (b, ).

HapnifiHicTh perpeciiHiIX MOZIeNei OIIHIOBATHM 38 CTATHCTUKOIO TeC-
tiB Jlap6ina—Yotcona (DW), Bpeyia—Toadpi (BG) i Yaiira (W).

PerpocniekTHBHO BH3HAYaIM BEIHMUYUHY BimHOCHOTO pm3uKY (RR) iH-
tdikyBarus ['C ocib 3 TpyI HOBEIIHKOBOTO T4 MEIUYHOTO PH3HKY.

Pesyabratu. Ilpm MareMaTHYHOMY MOJEIIOBAHHI eIliAEMIYHOTO
npouecy rocrporo I'C noBeneHa CTaTUCTHYHA 3HAYYLIICTh EKTY JIMIIEe
onHi€l 3MiHHOI — pidHOi KiJILKOCTI BiABiyBaHB cToMarosoriB. OTpuma-
HE PIBHSAHHA perpecii Mae HACTYTTHUIN BUTIIAL;

y: = 0,000021 x5 — 11,353,

Jie Y1 — mopivyHa KUTbKIicTh Joger 3 roctpuM ['C; xs — piuyHa Kinb-
KiCTh BiIBilyBaHb CTOMATONOTiB. CTATHCTUYHA XapaKTEPUCTUKA MOJIECTI:
R =0,892; R? = 0,796; F-cratuctuka: 89,9 s 1 i 23 cTynenis cBo6oy,
craTucTiyHa 3Hauyniicte F: 0,0000000021; xoediuientn perpecii: by =
0,000021 (m = +0,0000023; t = 9,48, t., = 1,71, p = 0,0000000021;
95% A1 [0,000017; 0,000026]), by = -11, 353 (m = + 3,982; t = 2,85,
tpum = 1,715 p=0,009; 95% AT [- 19,59; -3,116]).

MonentoBaHHs emigeMiuHoro mpoiecy xponigHoro I'C (To6to 3ae-
KHOCTI 3MIHHOI Y BiJl YCiX MOSCHIOIOUMX 3MIHHHX) HE BUSBUIJIO CTaTHC-
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THYHO 3HAYYIIHMX KOeQillieHTIB perpecii, mo Moxke OyTH TOB’s3aHe 3
HETIOBHOIO peecTpaIlliero BUmaakiB xporigHoro I'C.

ITpu mopemroBanHi emimemiunoro npouecy HCV-indekuii 3 Bpaxy-
BaHHIM IIOPITHO{ KITBKOCTI CEPOMO3UTHBHUX OCiO BCTAHOBJICHA CTATHC-
THUYHA 3HAYYILICTh JBOX MPEJUKTOPIB — PIYHOI KUIBKOCTI JJaDOpaTopHUX
JIOCTIJIKCHb KPOBI Ta PiYHOI KUTHPKOCTI iH(EKIIHHIX 3aXBOPIOBAHb, IO
peai3yroThCsl CTATCBUM IUISTXOM. AHATITUYHUHN 3B'SI30K 3MIHHHX Yy Ja-
Hill MOJIEJTI Ma€e HACTYITHUI MaTeMaTHYHUIA BUPA3:

y3 = 4,563 x4 + 0, 0058 x;5— 36552,721,

ne Y3 — kinpkicte HCV-cepomno3nTuBHEX 0c¢i0; X4 — KUTBKICTh 3aXBO-
PIOBaHb, IO MEPEAAIOTHCSA CTATEBUM IIUIIXOM, X15 — KUIBKICTB J1abopaTo-
PHEX aHATi3iB KPOBi.

CratuctidHa xapaktepuctuka monem: R = 0,92; R? = 0,842; F-
cratuctuka: 58,62 mnsa 2 i 22 cTymeHiB cBOOOAW, CTATHCTHYHA 3HAUY-
micte F: 0,00000000153; xoedimientu perpecii: by = -36552,721 (m =
+10649,1; t = 3,43, tyu, = 1,71; p = 0,0024; 95% I [-58637,63; -
14467,81]); b; = 0,0058 (m = £ 0,00082; t = 7,1, t,,., = 1,71, p =
0,0000004; 95% I [0,0041; 0, 0075]); b, = 4,563 (m = + 1,526; t =
2,99, tyum = 1,71, p = 0,0067; 95% I [1,4; 7,73]); be, A5t 3MiHHMX X4 Ta
X15 CTAHOBIIATH BianosigHo 0,3 ta 0,7.

VY rtecrax JlapGina-Yorcona ta bpeyma-I'ondpi He BHABICHO aBTO-
KOpesLil 3anMIIKiB 000X perpeciiunx mozeneil: DWy < DW, < 4 —
DW; BG < Xz. Tect YaiiTa CBITYHTH PO BiACYTHICTh TeTEPOCKEIACTH-
qHOCTI 000X Mozenei: W < le Pesyneratu TecTiB CBiTYAaTh PO HAMIMH-
HICTh 000X perpeciifiHux Moeneil.

BucHoBKH. 32 HaIlUMHU JaHUMH, OOHaMMeHIe 84% BUMAAKIB 3a-
paxxennst Bipycom I'C B YkpaiHi BifOYBa€eThCs 4epe3 CTATEBI KOHTAKTH
Ta MiJ 4ac J1abopaTopHOro 3a00py KpOBi, NPUUOMY BIUIMB OCTaHHBOTO
HUIIXyY nepeaadi Ha nomupenHs Bipycy I'C € Ouibin BupaxxeHUM (cTaH-
JapTU30BaHi KoedimieHTH perpecii ctaHoBIATH BinmosigHo 0,3 ta 0,7).

Maibke 80% BumankiB roctporo I'C moB’sa3aHo 3 IPOBEIECHHIM CTO-
MAaTOJIOTIYHHUX BTPyYaHb.

EtioTponre mikyBaHHS XxBopuxX Ha ['C mpW iCHyrOUOMY piBHI OXOT-
JICHHS JIIKYBaHHAM MOX€ 3HU3UTH YaCTOTYy YCKJIAaTHCHb 1 pU3UK CMEpTi,
OJTHAK SIK 3aXijl BIUIMBY Ha MEpLly JIAHKY enianpouecy (Jukepeno iHdek-
1il) € Maoe(heKTUBHUM.

Oco0u, 1110 BXKHBaIOTh HAPKOTHUKH, MaJl0 BIUIMBAIOTh HA IHTEHCHB-
HicTh emignporecy ['C B YkpaiHi y 1iioMy, He3BOKaIOYH Ha Te, IO Bij-
HOCHMH pu3MK 3axBoproBaHb Ha ['C cepen 1i€i rpynu HaceJeHHs € Jio-
cutb BucokmM (RR = 6,5; 95% /1 [6,39; 6,63]).

Katouosi cioBa: ['enatut C, enizemMiuyHMi Mpoliec, CTOMATONIOTI4HI
npoueaypH, jaboparopHuii 3a0ip KpoBi, CTaTeBHH IUIAX Iepeaadi.

ABTOp, BignoBigaabHuii 3a MuctyBanHs: galnatmed@gmail.com

Introduction

Viral hepatitis C (HC/HCV-infection) is one of
the most burning problems in the world and in
Ukraine due to the wide range of medical and
social-economic consequences of its morbidity:
severe course with chronic forms of the disease,
cirrhosis and liver cancer, and significant cost of

diagnosis and treatment [1, 2, 3]. The complexity of
combating this infection is determined by the lack
of specific prevention methods, poor availability of
etiotropic treatment, high chronogenic potential of
the virus and huge latent epidemiological process.
In these conditions, the proportional prevalence of
young people in HC incidence among the
population of Ukraine [4], as well as insufficient
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etiotropic treatment coverage of patients with HC
[5] may complicate the epidemiological situation in
the coming years.

The epidemiological process of any infectious
disease in the human population develops involving
certain social factors. Determination of certain
elements of social life that specifically influence the
infectious disease spread is a prerequisite for
successful management of the course of its
epidemic process. These ideas determined the
objective of our study.

The objective was to define the relative risk of
HC in population groups with certain behavioural
and medical risks; to develop a mathematical model
of HC epidemic process in Ukraine in order to find
out its most important determinants.

Materials and methods. The authors of the
study used data from the analytical report of the
Public Health Center on the incidence of acute and
chronic HC in Ukraine, on seroprevalence of HC
virus, on the number of patients with HC who
received etiotropic treatment [4], and the data from
open database of the Medical Statistics Center of
the Ministry of Health of Ukraine on performance
of health care institutions in different regions of
Ukraine [6] for 2013-2018.

Retrospectively, according to serological studies
conducted in Ukraine for prophylactic purposes, the
relative risk of infection with HC pathogen was
determined for different groups of population.
Relative risk of infection (RR) is the ratio of the
number of HC virus seropositive individuals in an
exposed group to the number of seropositive
individuals in an unexposed group. 95% confidence
interval (Cl) was calculated for RR. The relative
risk of HC infection was determined in the groups
of behavioural risk (narcotics users and patients
with sexually transmitted diseases) and medical risk
(health workers and long-term inpatients), and in
comparison groups (pregnant women and donors).

In order to create a mathematical model of HC
epidemic process the authors used correlation and
regression analysis between dependent (or
responding) and explanatory (or factorial feature, or
predictor) variables that were logically related. The
number of observations (n) of dependent and
explanatory variables was equal to 25, which
corresponds to the number of administrative-
territorial units in Ukraine (24 regions and Kyiv).
All parameters had absolute dimension. The groups
of parameters with names, designations, as well as
arithmetic mean values (M) and standard deviations
(o) are given in Table 1.

Statistical data were processed using MS Office
Excel software package.

Study procedure:

1. The long-term average annual values for
dependent and explanatory features (variables)
were calculated for every administrative-territorial
unit of Ukraine for 2013-2018.

2. The distribution of random variables
(dependent and factorial features) was tested for
normality. To do this, the coefficients of skewness
(A) and kurtosis (E) were calculated using the
functions  SKEW(numberl;[number2];...) and
KURT (numberl;[number2];...) of MS Office Excel
software package, and also the variances for these
coefficients D (A), D (E) were calculated. If the
modulo coefficients of skewness and kurtosis did
not exceed respectively 3 and 5 square roots of their
variances, i.e. inequalities |4| < 3D (4) Ta
|E| < 5,/D(E) were satisfied, then the distribution
of random variables was supposed to be close to
normal.

3. The matrix of Pearson correlation coefficients
(ryy) between dependent and explanatory features
was obtained. The correlation strength and
statistical ~ significance of the  correlation
coefficients were determined. Possible grouping
variants were evaluated for features of correlation-
regression models.

The strength of the correlation between the
responding and factorial features was evaluated
acording to the Chaddock scale: with the absolute
value of ry, up to 0.3, the strength of the correlation
was considered weak, 0.3 to 0.5 — it was considered
moderate, 0.5 to 0.7 — it was considered noticeable,
0.7 to 0.9 — it was considered high, > 0.9 — it was
considered very high.

The hypothesis of the significance of the
Pearson correlation coefficient (r) for the n-
sample was determined using the Student's t-test (t),
which was calculated by the formula:
rxy\/ﬁ

1-Tyy?

According to the table of critical values of the
Student's distribution (bilateral critical region),
when the level of significance a = 0.05 and the
number of degrees of freedom f = n - 2, the
corresponding critical value of the Student's
coefficient (t.i;) was found. When t > t.;, the
hypothesis Hg: Iy = 0 was rejected and an
alternative hypothesis was chosen, on the basis of
which a conclusion was made about the
significance of the correlation coefficient.

t =
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Table 1 — Characteristics of indicators that were

included in the correlation-regression analysis

(average annual values per an administrative-territorial unit)

The arithmetic mean of the
Groups and parameters Cor.resp. indica'.cor' and standard
variable deviation (M = 6),
n=25
1. Dependent (responding) features:
Number of acute HC cases Y1 22+ 19
Number of chronic HC cases Yo 232 +150
Number of HC virus seropositive individuals Y3 68088 + 49919
2. Factorial (explanatory) features
2.1. Factors influencing the first stage of the HC epidemiological process
Patients having received etiotropic treatment X1 155 + 98
2.2. Factors influencing the second stage of the HC epidemiological process
a) predictors of HC virus transmission due to narcotics use:
PatlenFs with mental and behavioral disorders due to %y 2407 + 2139
narcotics use
PaFle.nts with mental and behavioral disorders due to %5 1681 + 1453
opioid use
b) predictor of HC sexual transmission:
Patients with syphilis, gonococcal infection, sexually
transmitted chlamydial infection, trichomoniasis and X4 4836 + 3305
urogenital mycoplasmosis
¢) predictors of nosocomial route of HC transmission:
Number of dentist visits X5 1585635 + 798265
Patients having had planned sanation or sanation on X6 398635 + 215572
request
The number of teeth treated for caries in the reporting year X7 3548914 + 1625789
Number of patients who received dentures Xg 55028 £26018
Number of surgeries performed in outpatient polyclinics Xg 84099 + 36061
Number of inpatient days X10 4002184 + 1656540
Number of transfusions of blood or blood components X11 629124 + 400326
Number of inpatient surgeries X12 84208 + 40158
Number of endoscopic instruments X13 143 + 65
Number of endoscopic examinations X14 66245+ 31182
Number of hematological and biochemical lab tests X15 14181122 + 6151547
Number of hemodialysis sessions performed X16 29273 + 14790
Number of hemodialysis machines X17 45429

95% confidence interval (Cl) was calculated for
correlation coefficient. The calculations were based
on the Fisher z-transformation. The lower (z.) and
upper (zy) limits of the transformed 95%
confidence interval for the Pearson correlation
coefficient are:

_ 1+7xy _ 1.96 _

z;, = 0.5In (—1—rxy) W= and zy =
05in (1+rxy) 4 L6 ,
1-Txy n-3

where In = natural logarithm, n = sample size.

The value of the correlation coefficient for the
general population calculated from the sample in

95% of cases will be in the range:
e2ZL—
o221 0 G2Zyyy

where e = Euler number (e ~2.7).

The correlation coefficient was considered
statistically significant, if its confidence interval did
not include 0.

2Zy_
from 2 .
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4. Using a graph of the empirical regression
line, the form of the relationship was determined
between responding and factorial features.

5. The authors solved the regression equations
and evaluated the coefficients of multiple
correlation R (that reflect the degree of dependence
of a responding feature y on all factor variables x),
the coefficients of determination R? (that show the
proportion of the responding feature variance
attributable to  independent  variables), and
regression coefficients (that show what variation y
is accounted for by a unit of variation x). It was
supposed that the closer the coefficient of
determination to 1, the greater variability of all
variables is accounted for by the model, and,
consequently, the better is the quality.

The significance of the coefficient of
determination was found using Fisher's F-test. The
critical point was found for significance level o =
0.05 and the values of the degrees of freedom f; =
k, f,= n—k—1, where n = number of observations, k
= number of factorial criteria. Provided that F >
Feiv, the null hypothesis Ho: R? = 0 was rejected and
the coefficient of determination was considered
statistically significant (R? # 0). With R? > 0.7
the wvariation of responding feature y was
considered to be influenced, generally, by factorial
features included in the model.

Regression coefficients were not considered
statistically significant if: the confidence intervals
included both positive and negative values;
predicted values of the t-test were less than the
critical value, and standard errors exceeded half the
values of the parameters.

6. The theoretically predicted values of the
responding feature were analyzed. Mean error of
approximation E (average deviation of the predicted
values from the actual values) was evaluated:

E =Z21% 5 50096 = 222 5 1009,

n

where y = the value of the responding indicator
(theoretical value, calculated according to the
regression equation by substituting corresponding
actual values of the factors); € = error that is present
in the model due to the fact that the responding
indicator is also affected by other factors not taken
into account in the regression equation.

With approximation error of up to 10%, the
precision of the regression model selection was
considered high, 10 to 20% — it was considered
good, 20 to 50% - satisfactory, more than 50% —
unsatisfactory.

7. Comparative analysis of variances (total
variance, factor variance, residual variance) was
performed and the strength of relationship between
the features included in the model was evaluated.

8. Exclusion of insignificant and inclusion of
additional factors were carried out followed by
sections 1-6. At this stage, the algorithm of
sequential selection was used (Stepwise) [7]: at
each step after inclusion of a new variable in the
model, significance of other variables entered
earlier was tested. If the significance was not
confirmed, then such variables were removed from
the model. After adjusting the list of variables
included in the model, another iteration of the
procedure for finding a new variable was
performed, which satisfied the conditions of its
inclusion in the model.

9. The statistical significance of regression
parameters was evaluated.

10. The reliability of the regression equation
was analyzed.

Durbin—Watson test and Breusch—-Godfrey test
were used to detect possible distortion of standard
errors and t-statistics of regression due to
autocorrelation between the levels of the studied
variable.

Darbin—Watson test evaluation was limited to
testing of the hypothesis H, of absence of
autocorrelation,  when  the  autocorrelation
coefficient p was equal to 0 (p = 0). In case of
rejection, the alternative hypothesis Hy: p > 0 or
p <0 was accepted. The Darbin-Watson test was
performed as follows:

en—en—1)*

pw, =% e 0

where DW, = prediction Durbin—Watson test,
(en —en—1) = lag size (bias between runs of
residuals of the regression model).

The critical lower (DW.) and upper (DWy)
values of the Durbin-Watson test were found from
the corresponding statistical tables at a significance
level of o = 0.05 provided the number of
observations n and the number of factor variables k.
If DW_< DW,i DWy < DW ,< 4 — DWy, Hp was
accepted. Otherwise, Hy was rejected and H; was
accepted.

The Breusch—Godfrey test was also used to test
the null hypothesis of absence of serial correlation.
If this hypothesis proved to be true, then the
distribution  for the criterion BG = (n—
FRaux’ (Where Ry, = coefficient  of
determination of the auxiliary model, f =
autoregression order) for n-number of observations
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was close to the chi-square distribution (x? ) with f-
degrees of freedom. The null hypothesis Hy was
rejected, if the predicted value (n — f)Rgux”
exceeded the critical value x? at the given level of
significance a. In fact, a certain number of
observations was omitted from the sample after
developing Breusch—Godfrey auxiliary regression
model with lag variables and was afterwards
subtracted from the original sample size.

The heterogeneity of observations expressed in
unequal (non-constant) variance of the random
error of the regression model (heteroscedasticity)
was supposed to lead to the inadequacy of the
obtained statistical conclusions. To test the
heteroscedasticity of random deviations, the White
test was used to develop the dependence of the
square of random deviations on all exogenous
variables, their squares, and cross products. To test
the null hypothesis H, (the presence of
homoscedasticity of random deviations) the values
of the White test statistics were used:

W =nR3,,

where n = number of observations, Ru,’ =
coefficient of determination of the auxiliary model.

According to the table of critical values of the
x*-distribution and with regard to the number of
degrees of freedom (f = k — 1, where k = number of
regressors in the auxiliary regression model) the
critical point was found. If the White test value (W)
exceeded the critical value of x? at a given level of
significance a, then the null hypothesis was rejected

in favor of the alternative hypothesis of the
presence of heteroscedasticity of random
deviations, and vice versa.

To compare the degree of influence of factor
variables x over dependent variables (in the two-
factor linear regression equation), standardized
regression coefficients were calculated. The
standardized regression coefficient (by) shows
which part of the standard deviation ¢, of the
dependent variable y will change with the change of
the corresponding factor x by the value of its
standard deviation o, under the constant influence
of another factor included in the equation. The
standardized regression coefficient (by) was
calculated by multiplying the regression coefficient
b, by the standard deviation of the variable x (o)
and dividing the result by the standard deviation of
the variable y (oy). Standard deviations of factor and
dependent variables are presented in Table 1.

Results. According to serological studies
conducted in Ukraine, the relative risk of HC virus
infection (Table 2) is highest for people who use
drugs and for children born to HCV-positive
mothers: respectively 6.5 and 5.4 times higher than
the risk for the rest of population. The risk of HC
infection in long-term inpatients and patients with
sexually transmitted diseases is more than 2 times
higher than that in the rest of population. At the
same time, the risk of infection in healthcare
workers, pregnant women and donors is 1.5, 2, and
6.8 times lower than that in the rest of population.

Table 2 — Characteristics of the relative risks (RR) of HC virus infection in different population groups
(according to the determined serological markers of infection) including 95% confidence intervals

Population groups

RR 95% CI

Narcotics users

6.5 6.39; 6.63

Long-term inpatients

2.35 2.3;2.38

Patients with sexually transmitted diseases 2.2

2.16; 2.3

Orphan children

1.4 1.33;1.52

Healthcare workers

0.67 0.68; 0.7

Pregnant women 0.5 0.49; 0.51
Donors 0.147 | 0.145;0.149
Children born from HCV-positive mothers 5.4 5.12;5.71

The rationale for correlation-regression analysis
to be used to study the relationship between
responding and factorial features was determined
through the coefficients of skewness (A), kurtosis (E)
and variances of these coefficients D(A) and D(E).
The obtained calculations showed that the
distribution of the studied random variables in the

studied statistical series is close to normal
distribution (Table 3).

Analysis of the correlation coefficients between
responding and factorial variables (Table 3) helped
to identify a number of important dependencies
required for understanding the epidemiological
process of HC:
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1. The lack of correlation between the number of
patients having received etiotropic treatment and the
number of patients with acute HC, between the
number of patients having received etiotropic
treatment and the number of HC virus seropositive
individuals, as well as a direct statistically significant
correlation of noticeable relationship strength
between the number of patients having received
etiotropic treatment and the number of patients with
chronic HC (r,, is equal relatively to: 0.261, 95% CI
[-0.149; 0.594]; 0.224, 95% CI [-0.187; 0.568] and

0.677, 95% CI [0.37; 0.84]). All three parameters
indicate insufficient level of coverage of HC patients
etiotropic treatment in order to effectively influence
the epidemiological process of HC. The statistically
significant correlation of noticeable relationship
strength between the number of patients having
received etiotropic treatment and the number of
patients with chronic HC indicates only that the
distribution of pharmaceuticals for free etiotropic
treatment among regions of Ukraine is proportional
to the number of patients with chronic HC.

Table 3 — Characteristics of random variables distribution in the statistical series of acute and chronic
HC incidence and HC virus seroprevalence according to the coefficients of skewness (A), kurtosis (E), and

corresponding variances (D)

Parameters

A E 3/D@) | 5/D(E)

Number of acute HC cases

Number of chronic HC cases

Number of HC virus seropositive individuals

1.25 2.87
1.05 0.63 1.39 3.96
1.35 1.17

2. Statistically insignificant influence of narcotics
use in general, including opioids, over the
mechanism of HC transmission in Ukraine (ry, is
equal relatively to: 0.354, 95% CI [-0.047; 0.657]
and 0.341, 95% CI [-0.062; 0.648])

3. Noticeable direct correlation between the
number of transfusions of blood and blood
components with the number of patients with acute
HC and the number of HC virus seropositive
individuals (ry is equal relatively to: 0.548, 95% CI
[0.196; 0.755] and 0.574, 95% CI [0.232; 0.789]).

4. Noticeable direct correlation between the
number of HC virus seropositive individuals and the
number of patients with sexually transmitted diseases
(- = 0.693, 95% CI [0.411; 0.854]).

6. Noticeable and moderate direct correlations
between HC incidence and indicators that reflect the
therapeutic and diagnostic work in hospitals
(Table 4).

In the course of successive model modification
by exclusion of insignificant and inclusion of
significant factors, only the indicators that describe
HC epidemiological process in Ukraine best of all
were kept and thus the following regression
equations were obtained.

1. Regression equation for acute HC

epidemiological process

y; = 0.000021 x5 — 11.353

where y; = annual number of patients with acute
HC; xs = annual number of dentist visits.

Al regression coefficients were statistically
significant, which was shown by the following data:

bo = -11.353; m = £3.982; t = 2.85, t; = 1.71; p
=0.009; 95% CI [- 19.59; -3.116];

b, = 0.000021; m = +0.0000023; t = 9.48, ti =
171, p = 0.0000000021; 95% CI: 0.000017;
0.000026.

There was statistically strong relationship
between dependent and factorial variables: R was
equal to 0.892. The value of the coefficient of
determination R? was 0.796. Thus, the regression
equation was accountable for 79.6% of the
responding feature variance (incidence of acute HC),
and its residual variance was 20.4%, which indicated
a satisfactory approximation and adequacy of the
model. The results of F-test (F = 89.9, Fui =
0.0000000021 at degrees of freedom f1 =1 and f2 =
23) also confirmed the statistical significance of the
influence of the factorial variable x (the number of
dentist visits) over the number of acute HC cases.

The value of the approximation error E (44.9%)
did not exceed 50%, and this characterized the model
as satisfactory, which was clearly shown in Fig. 1.
Interestingly, by excluding only two regions from the
regression analysis — Volyn and Ivano-Frankivsk
oblasts, where the predicted incidence of acute HC
was, respectively, 1.67 and 3.38 times higher than
the actual values of this indicator (apparently due to
significant underdiagnosis of acute HC in these
areas), the regression coefficient b, decreased to -9.8,
and the approximation error decreased to 29.8%.
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Table 4 — Correlation coefficients between dependent (responding) and explanatory (factorial)
indicators and corresponding 95% confidence intervals

Responding features
Factorial features Acute HC Chronic HC HC virus
seroprevalence
My Cl My Cl My Cl

Patients having received etiotropic treatment 0.261* gégj 0.677 %35’374 0.224* 8;2;
zjgigtcs)r\)/;/(i)tiz T;ntal and behavioral disorders 0.152+ ggig 0.264* 8;;12 0.341* ggig
sP:iLeaEtlil\;\:::sttg:; Schﬁzrr;o;dﬁ:?:l;zzttaf;on 0467 | 008 | gapge | D061 g g3 | OALL
trichomoniasis and urogenital mycoplasmosis 0.721 0.64 0.854
Number of dentist visits 0.892 %79281 0.659 %i’; 0.832 (())25213
e E - R A
;I:;eo :{lij:;b;;aorf teeth treated for caries in the 0.755 (())Eé?; 0.504 (())17?;% 0.747 O(.)éfé;l
Number of patients who received dentures 0.749 %58%3; 0.530 %1721 0.732 (())2771
gl(;yct::a;icc)z surgeries performed in outpatient 0.788 (())591)12 0.468 (());)298 0.782 (())85;39
Number of inpatient days 0.817 %gﬁ 0.636 %?;24 0.878 (());js
CNounr]npt;enrec;:[gransfusions of blood or blood 0.548 %17%65 0.261* gégg 0.574 %27?;2
Number of inpatient surgeries 0.856 %%9374 0.622 %3812i 0.848 (())284%
Number of endoscopic instruments 0.819 %2?7 0.604 (())28256)3 0.831 %2293
Number of endoscopic examinations 0.661 8: 27 0.504 %17?;% 0.660 %253%
gstrsnber of hematological and biochemical lab 0.817 %%213; 0.602 %2822 0.882 (());187
Number of hemodialysis sessions performed 0.433 %%3; 0.358* gggg 0.445 %(;ii
Number of hemodialysis machines 0.218* S;Zi 0.041* 82’;’3 0.523 %17%%

* Parameters that have no statistical significance

Durbin-Watson test: DW,=1.963, DW\(g—.0s,
n=25, k=1) =1.206, DWy (4=0.0s, n=25, k=1) =1.55; DWy <
DW, < 4 — DWy. The calculation results indicated
the absence of autocorrelation between the levels of
the studied variable, which confirmed the high
quality of the model.

Breusch-Godfrey test statistics also indicated
the insignificance of the autocorrelation for the

model and therefore, its poor quality: Rqy, = 0.3279;
BG = 2.58; % (a00s: -1, = 3.84; BG <.

White test statistics show the homoscedasticity
of the model: Ray = 0.148; W = 0.548; 3% (u-0.05: 2) =
5.99; W< o,

2. Regression equation for acute HC

epidemiological process with regard to
seroprevalence:
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Y3 = 4563 X4 + 0.0058 X15— 36552.721,

where y; — number of HC virus seropositive
individuals; x, — number of patients with sexually
transmitted diseases; x;5 — number of lab blood
tests.

The multiple correlation coefficient R for this

responding and factorial variables. The
coefficient of determination R? was 0.842,
therefore, the regression equation  was

accountable for 84.2% of the responding feature
variance, and the part of the residual variance of
the dependent variable y was 15.8%, which

model was equal to 0.92, which showed the indicated a satisfactory approximation and
linear nature of the relationship between adequacy of the regression model.
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Figure 1 — Actual and simulated (acc. to the number of dentist visits) incidence of acute HC in different

administrative-territorial units of Ukraine

All regression equation coefficients were
statistically significant, which was shown by the
following data:

bo = -36552.721; m = £10649.1; t = 3.43, . =
1.71; p = 0.0024; 95% CI [-58637.63; -14467.81];

b; =0.0058; m =+0.00082; t = 7.1, tey = 1.71; p
=0.0000004; 95% CI [0.0041; 0.0075];

b,=4.563; m=+1.526; t =2.99, ty;y = 1.71; p =
0.0067; 95% CI[1.4; 7.73].

The statistical significance of the coefficient of
determination was also confirmed by Fisher's test: F
(58.62) significantly exceeded Ferit
(0.00000000153) with f1 = 2 and f2 = 22, and this
served to reject the null hypothesis of no influence
of factors x; and x, on the responding variable and
an alternative hypothesis that confirms the

statistical ~ reliability  of
estimation was accepted.

The predicted value of the approximation error
E for this model was equal to 26.9% and indicated
its satisfactory adequacy, which was shown in
Fig. 2.

Durbin-Watson test: DW,, = 2.52, DW\ (q=9.05, n =
25,k =2) = 1.288, DWyy(4=0.05, n =25, k=2) = 1.454; DW_ <
DW, i DWy < DW, < 4 — DW{. There was no
autocorrelation, which confirmed the high quality
of the model.

Breusch-Godfrey test statistics also indicates
the insignificance of the autocorrelation for the
model and therefore, its poor quality: R, = 0.3279;
BG = 2.472; % (w005 £2) = 5.99; BG < %

regression  equation
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Figure 2 — Actual and simulated (acc. to the number of patients with sexually transmitted diseases and
number of hematological and biochemical lab tests) incidence of infection in different administrative-

territorial units of Ukraine

White test statistics: Ry, = 0.148; W = 0.548;
Yiwoosts) = 11.07; W < o, that is the model was
homoscedastic.

When analyzing the obtained equation of two-
factor linear regression, the question was: which of
the two factors — x4 or x15 — had the greatest
influence on the dependent variable ys? In order to
answer this question, the authors conducted a
procedure of standardization for regression
coefficients according to the above-mentioned
method. The results showed that the standardized
regression coefficient (by) for the variable x;5 was
twice as high as the standardized regression
coefficient for the variable x, (0.7 vs 0.3), which
indicated that the artificial route of infection
associated with blood sampling in laboratories had a
more pronounced effect on the epidemic process of
HC compared to sexually transmitted infection.

When modeling chronic HC epidemic process,
no statistically significant regression coefficients
were found for any of the factors influencing the
incidence: confidence intervals included both
positive and negative values, the predicted t-test
value was less than critical value, and standard errors
exceeded half of the parameters. In our opinion, this

is the result of underreporting of chronic HC cases in
Ukraine.

Discussion. In mathematical model of the
epidemic process of acute HC, the authors
demonstrated statistical significance of the effect of
only one variable — annual number of dentist visits.
The possibility of being infected with parenteral
hepatitis in dental offices seems quite expectable,
although there is very little direct evidence of this in
the literature. In 2013, the US Center for Disease
Control and Prevention (CDC) for the first time
presented a documented report on patient-to-patient
transmission of HC in the dental office [8]; infection
was confirmed by molecular epidemiology methods.
Somewhat  earlier, in 2007, molecular-
epidemiological evidence of hepatitis B virus
infection of a patient during dental surgery was
presented [9]. The source of infection in the latter
case was another patient operated on in this office
161 minutes earlier. The details of the viral hepatitis
transmission mechanism in both cases were not
clarified. Meanwhile, inadequate disinfection of
high-speed dental handpieces is considered a
potential threat in modern dental practice in the
context of HC spread [10]. Recommendations for
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their safe handling include rinsing with water
mechanical  cleaning  with  detergents, and
sterilization; however, in many cases only one stage
of treatment is used — disinfection (at best with the
use of alcohol-containing substances) without
cleaning the instrument after each patient. In our
opinion, the risk of cross-infection may also be
related to the effect of aspiration at the time of
cessation of air supply to the air-turbine handpiece,
which has no option to prevent back suction: the
pressure in the air duct becomes lower than in the
turbine area and biological fluids are sucked into the
air duct, contaminating not only the turbine
handpiece, but also the coupling, tube and cleaning
unit. This can lead to cross-infection, even if the
turbine handpiece is replaced after each patient.

According to serological studies conducted in
Ukraine [4], about 4% of the population have
antibodies to HC virus. Indicators of HC virus
seroprevalence show that transmission of the virus in
the population occurs much more often as compared
to the data on the incidence of acute and chronic HC,
so the regression model of the epidemic process of
HC, which is based on annual number of HC virus
seropositive persons, reflects the basic patterns of its
hidden component.

When developing a model of the epidemic
process of acute HC taking into account the annual
number of seropositive individuals, statistical
significance was demonstrated only for two
variables: annual number of the sexually transmitted
infections and annual number of laboratory blood
tests. Only a few reports of viral hepatitis C and B
were found in the available literature, the
transmission of which had been associated with
clinical laboratories. For example, the risk of being
infected with viral hepatitis C and B for laboratory
staff was estimated to be about 10 times higher than
that for the rest of the population [11] and almost 3
times higher than for other hospital staff [12]. In the
context of our results, the unusual outbreak of

Conclusions

According to our data, at least 84% of HC virus
infection cases in Ukraine occur through sexual
contact and during laboratory blood sampling, and
the role of the latter route of transmission in the HC
virus spread was even more significant (standard-
ized regression coefficients are 0.3 and 0.7, respec-
tively).

Almost 80% of acute HC cases are associated
with dental interventions.

hepatitis B virus described in 1974 among the staff
of a clinical diagnostic laboratory, who were
involved in the processing of laboratory computer
charts [13], is of great interest. According to this
study, the determinant and statistically valid factor of
the outbreak in the lab staff was represented by
obvious and hidden skin lesions, which served as the
gateway to the virus during the direct contact with
potentially blood-contaminated objects. In our
opinion, a similar mechanism of pathogen
transmission from hands of a laboratory assistant to
the scarification wound of the patient may occur
during blood collection, if the laboratory assistant
uses rubber gloves repeatedly in terms of glove
shortage and significant flow of patients.

It seems quite logical that these factors (the
annual number of sexually transmitted infections and
the annual number of laboratory blood tests) did not
fall into the first model describing the
epidemiological process of acute HC. Obviously,
when the virus gets into the scarification wound from
the laboratory gloves during blood sampling or
during sexual intercourse, a small number of HC
pathogens enter the human body, so the infectious
process will not be manifested by pronounced
clinical symptoms.

The study showed statistically insignificant
influence of narcotics use, including opioids, over
the mechanism of HC transmission in Ukraine (ryy is
equal relatively to: 0.354, 95% CI [-0.047; 0.657]
and 0.341, 95% CI [-0.062; 0.648]), whereas the
relative risk of being infected for this group is quite
significant (RR = 6.5; 95% CI [6.39; 6.63]). In our
opinion, this may be a consequence of relative social
isolation of this category of the population. Poor
socialization of drug users makes unlikely active
sexual intercourse with people outside the subculture
of drug addicts, and is accompanied by restrictions in
the use of medical services, including dental
services.

Etiotropic treatment of patients with HC at the
current level of treatment coverage can reduce the
incidence of complications and the risk of death,
but it is ineffective as a measure of influence on the
first stage of the epidemiological process (source of
infection).

Drug users have little effect on the intensity of
the HC epidemiological process in Ukraine as a
whole, despite the fact that the relative risk of HC
among this population is quite significant (RR =
6.5; 95% CI [6.39; 6.63]).

© Sumy State University, 2020

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



N. A. Halushko, T. O. Tretska A.V. Halushko

EUMJ, 2020;8(2): 161-175

Prospects for future research

Prospects for further research are related to the

study of patterns and current trends

development of HC epidemiological process in
Ukraine to improve epidemiological surveillance of

this infection.
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Abstract
Zhdan V. M., CARDIOVASCULAR COMPLICATIONS OF OBSTRUCTIVE
Katerenchuk O. 1., SLEEP APNEA SYNDROME: FOCUS ON MYOCARDIAL
lvanytckyi . V., REPOLARIZATION ABNORMALITIES
Kyrian O. A,,

Haymenova G. S.,

Ukrainian Medical Stomatological
Academy, Department of Family
Medicine and Therapy, Schevchen-
ka str, 23, Poltava, 36011

Obstructive sleep apnea syndrome is a risk factor for cardiovascular
diseases occurrence and progression. The leading pathophysiological
mechanism is hyperactivation of the sympathetic autonomic nervous
system. Changes in myocardial repolarization processes may serve as an
early marker of increased risk for myocardial ischemia in individuals
without cardiovascular diseases. Also, it is unclear how the treatment of
obstructive sleep apnea syndrome can influence autonomic regulation
and myocardial repolarization.

The objective of the study was to evaluate the relationship of auto-
nomic dysfunction and myocardial repolarization abnormalities caused
by obstructive sleep apnea syndrome and its changes after the treatment
of underlying condition.

Results: 15 patients with obstructive sleep apnea syndrome of mild
and moderate degree were enrolled into the study group. The control
group was formed from healthy individuals. An increased tonic sympa-
thetic activity was observed in the study group. It was associated with
increased values of the T-wave symmetry standard quadratic deviation
index. Treatment of obstructive sleep apnea syndrome by otorhinolaryn-
gological procedures (septoplasty, uvulopalatoplasty, removal of nasal
polyps, uvulopalatapharyngoplasty) resulted in improvement of tonic
autonomic regulation (in terms of sinus rhythm variability) and normali-
zation of myocardial repolarization that were evaluated in 3 months after
treatment.

Conclusions. Tonic sympathetic hyperactivation changes the pro-
cesses of myocardial repolarization in patients with obstructive sleep
apnea syndrome. Treatment of obstructive sleep apnea syndrome with
otorhinolaryngological procedures improves autonomic regulation and
myocardial repolarization processes.

Keywords: sleep apnea syndrome, electrocardiography, myocardial
repolarization, autonomic misbalance, heart rate variability, phase-
oriented ECG analysis.
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Ykpaiucoka meduuna cmomamo-
JloeiuHa akademisi, kageopa cimeti-
HOI  MeouyuHu i mepanii,
eyn. llleguenxa, 23, m. Ilonmasea,

36011

Beryn

Cunnpom obcrpykruBHuX annoe cHy (COAC) €

CEPIHEBO-CYJIWHHI YCKIIAJHEHHS
OBCTPYKTHUBHOI'O AITHOE CHY: y
MOPYIIEHHS PENOJIAPU3AII MIOKAPJIA

CUHAPOMY
DPOKYCI

CuHApPOM OOCTPYKTHBHOTO alHOE CHY € (aKTOpPOM PHU3UKY BHHHK-
HEHHS 1 IPOrpecyBaHHsS CEpLEBO-CYIMHHHX 3aXBOpPIOBaHb. KirouoBum
1maTo(i3ioNOTiYHIM MEXaHi3MOM TIPH IBOMY € TilepakTHBAIis CHMIIa-
THYHOTO BiIUILTy BereTaTWBHOI HepBOBOiI cucteMu. [lopymieHHs npore-
CiB pemoisapu3alii Miokapaa MOXYTh PO3ITISOATHUCH SK paHHIA Mapkep
MiBUILIEHOTO PU3MKY BHHUKHEHHs MioKapaianbHOI imemii y ociO 6e3
CepleBO-CYMHHHUX 3aXBOPIOBAaHb. TaKOX, JIMIIAETHCS HEBUSICHEHUM SIK
JIKYBaHHSI CHHAPOMY OOCTPYKTHMBHOTO alHOE CHY MOJXKE BIUIMHYTH Ha
BETreTaTUBHY PETrYJILIIO Ta MPOLECH Perossipu3alii Miokapaa.

MeTa gociisKeHHsSI: OIL[IHUTH B3a€MO3B’SI30K MK BEreTaTUBHOIO
TUCYHKITIEIO Ta MOPYIIEHHSIM IPOIECiB penmosIpu3aliii Miokapaa mpu
CHHIIPOMi OOCTPYKTHBHHX aIlHOE CHY Ta iX 3MiHH ICJS MPOBEACHOTO
JKyBaHHS OCHOBHOTO 3aXBOPIOBaHH:.

Pe3ysbTaTH: B JOCTIKYBaHy TPYILy 3alydeHo 15 marlieHTiB i3 cHH-
JPOMOM OOCTPYKTHBHHX COHHHX AITHOE JIETKOTO Ta CEPEIHBOTO CTYIIe-
HIO, KOHTPOJIbHY Tpyny chopMyBaiu 370poBi ocodu. B mocmimkyBaHiit
rpyni BiaMivanach 301/IbllIeHa TOHIYHA aKTUBHICTh CUMIIATHYHOT HEPBO-
BOI CHCTEMHU, L0 MOEAHYBAIOCH 31 301IBIIEHHSAM CTaHAAPTHOTO KBajpa-
TUYHOTO BimXwieHHs cuMeTpudHocti xBwii T. Kopekiiis cunapomy o6-
CTPYKTUBHHMX COHHHUX amHoe 3a gonomororo JIOP-nponeayp (cenroruia-
CTHKa, YBYJIONAIATOIUIACTHKA, BUNAJICHHS IOJIMIB HOCOBUX ITOPOXKHHH,
yBynonajtaTadapiuHIOIUIACTHKA) — CYNIPOBOUKYBAIOCh  ITOKPALICHHAM
TOHIYHOI BEreTaTHBHOI perymsmii (3a MOKa3HHKaMHu BapiaOeIbHOCTI CH-
HYCOBOTO PHTMY) Ta HOpMaJi3ali€lo MOKa3HHUKIB Permosipu3amii Miokap-
Jla 9epe3 3 MICSAT Micist TPOBEACHOTO JTiKyBaHHS.

BucHoBkn. ToHIYHA TiMEPCHMIATHKOTOHIS 3MIHIOE IPOIECH PEro-
Jsipu3alii Miokapaa y Hali€HTiB i3 CHHAPOMOM OOCTPYKTHBHOTO alHOE
cHy. JlikyBaHHS CHHIPOMY OOCTPYKTHBHOI'O arlHOE CHY 3a JIOIIOMOTOI0
OTOPHHOJIAPUHTOJIOTIYHUX TPOLENYp MOKPAllye BEreTaTUBHY peryJis-
110 Ta MMPOIIECH pernossipu3alii Miokapaa.

KuarouoBi ciioBa: cuHIpoM 0OCTPYKTHBHUX COHHUX aIllHOE, EJIEKTPO-
Kapaiorpadis, pemonspusanis Miokapaa, BereTaTHBHA TUCQYHKILS, Ba-
piabenbHICTH cepueBoro putMy, aHaniz EKT y ¢a3oBiii mromuHi.

ABTOp, BiANOBiIaJILHUI 32 JJUCTYBaHHs: coronar@ukr.net
(YHKII€I0 HUPOK, MAPKOKIHCOHI3MOM Ta IHITUMH

cranamu [1-3].
VkpaiHa XapakTepu3yeThCsl OJHUMHU 3 HAWBHU-

IpeJIMETOM aKTHBHOTO BHBYEHHS B HAayKOBOMY
CEepeIOBHIN MPOTIATOM OCTAHHBOTO NECATHIITTS. B
pe3ysbTaTi BUKOHAHHS HU3KH JIOCIIKEHb BCTAHO-
BiaeHo, mo COAC € He3alexXHHM INPEeIUKTOPOM
BUHHUKHEHHS Ta MPOTPECYBAaHHS €CEHIaJbHOI Time-
PTeH3ii, 3aXBOPIOBaHHS KOPOHAPHHUX CYIUH CEpId,
3acTifHOI cepreBoi HeIOCTaTHOCTI, Taxi- Ta Oparu-
ApPUTMIYHUX TOPYIIEHb cepieBoro putMmy. Okpemi
JTOCITI/DKEHHST BKa3yIOTh TaKOXX Ha TICHHM IaTore-
HeTnuHUH B3aeMo3B'si30k COAC 3 0XHpPIHHSAM,
MeTaboJIIYHIMHU TOPYIICHHSMH, 1HCOMHI€IO, auC-

OIMX TOKAa3HHUKIB 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
BiJl CEpIIEBO-CYMHHUX 3aXBOPIOBAaHb, B TOMY YHCII
cepen ocib mpare3gaTHoro Biky. be3symoBHO, romo-
BHI 3yCWJIISI HOBUHHI OYyTH CIIpsIMOBaHI Ha TIEPBUH-
Hy HIpoQilakTHKYy, IO MOJSATAE Y CBOEYACHOMY BH-
SIBIIEHHI MOJU(IKOBaHUX (AKTOPIB PU3UKY cepIie-
BO-CY/IMHHUX XBOPOO Ta MOTHBAIIO MAIli€HTa [0
BXKUTTS BIATOBIIHAX 3aXO/IB 110 X YCYHEHHIO.
[Mommpenicte COAC sk oxHOTO 3 (aKTOpiB pU-
3UKY B YKpaiHi JIMIIA€THCSI HEBIIOMOIO B 3B’SI3KY 3
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HU3BKOIO 1H(POPMOBAHICTIO HACENIEHHS MIOAO IIi€l
po0JIeMy, HU3BKOI HACTOPOXKEHICTIO 1, BIITIOBif-
HO, Bi[ICYTHICTIO 3BEpPHEHH IO JIKyBaJhbHHUX 3aKja-
IiB 3 MeTOr0 oOcTeskeHHS Ta JyikyBaHHA. Y CIIA
nommmpenicte COAC cranoButs 2—4 % cepen 4o-
JOBIKiB 1 1-2 % cepe KIHOK 1, IMOBIpHO, I1i TTOKa3-
HUKU B YKpaiHi € He MeHIuMH [1].

HeoOxiaHO BiA3HAYMTH, IO KIIFOYOBHUM MeEXaHi-
3MoM Hecnpusitiausoro BBy COAC Ha cepueBo-
CyOUHHY CHCTEMY € NUC(QYHKIISI BETETATUBHOI pe-
TYJALil CIPUYMHEHA 3HIDKCHHSAM HAaCHMUYCHHS KPOBi
KHCHEM, PO3BHTKOM TKAaHHHHOI (IIepIn 3a Bce, Iie-
pebpanpHOI) TiNOKcii Ta BUHHUKHEHHSM BTOPHHHOL
BEreTaTHBHOI rinepcuMmatukoToHii. [1, 4, 5] Cepen
MALi€HTIB, 0 3BEPTAIHCH 10 HAC, TOMIHYIOUYHUMH
CHMIITOMaMH II10JI0 HETaTHBHOTO BIUIUBY Ha SIKICTh
JKUTTSL Hepinko OyiaM TPHCKOpeHe cepueOuTTs Ta
MIJBUILEHHS apTepiaibHOr0 TUCKY (OCOOJIMBO B
aKTHBHUI Tepio 00M), a HEe BJIACHE IMOPYIICHHS
IpoLecy IUXaHH!, Ha sIKe 3BepPTaJIN yBary ixHi map-
THEPH.

IcHyIOTP pPi3HOMaHITHI METONW OIIHKH CTaHY
BETETATUBHOI Perysisilii, OMHAK HAW3PYUHIIINM JUTs
KIIIHIYHOI TIPaKTUKH, OE3YMOBHO, € aHaIi3 Bapiade-
abpHOCTI cuHycoBoro putmy (BCP), mo xapakrepu-
3YEThCSI JOCTATHHOIO YYTJIMBICTIO, CIEHU(IYHICTIO
Ta € peNpe3eHTATUBHNM.

liopunuuii MeTox, o noeaHye B cobi BCP 3
JUHAMIYHOIO OI[IHKOIO CKJIAJOBUX EJICKTPOKapior-
padivHUX IUKIIIB PO3MIHPIOE MOKIHMBOCTI HAYKOBO-
KIIIHIYHOTO eKCIIepuMEHTY. BimoOpakeHHs eNeKT-
pokapmiorpadiunoi rpadiku y (a30Bii ITONIHHI
JTO3BOJISIE TOYHIINIE OIIHUTH CTPYKTYpPY XBWii T, 110
Ha eJIEKTpOKapIiorpaMi BiIOBigae mporecaM pe-
nosspu3artii miokapaa [6-8]. Bapto Biamituty, mo
caMme penossipusalis € HaldyTJIMBIIIMM TEepioioM
CEpIIEBOr0 MHUKIY IIOJ0 BUHUKHEHHS 1IMIEMIYHUX
3MiH, B T.4. Oe3cumnToMHux. bepyuu 10 yBaru pe-
3yJIBTaTH IHIIUX JOCIHimKeHb, B skux COAC npus-
BOJIMB JIO IOTIPIIEHHS KOPOHAPHOTO KPOBOTOKY, B
TOMY YHCIIi Ha piBHI MIKPOLMPKYJIATOPHOTO pycia
[9-10].

BinnoBinHo, HaMu OyJI0 BHCYHYTO TPHITyLIEH-
Hs: COAC cynpoBOIXKY€ETbCS BUHUKHEHHSIM Bere-
TaTUBHOT AWC(YHKII, MO TPU3BOIUTH IO TMOPY-
IIEHHS IIPOIECiB pemnojsipu3alii Miokapaa, CTBO-
PIOIOYM TIEPEIYMOBH JIO BHHUKHEHHS iMIEMiYHUX
TTOIIH.

Merta JociaiIaeHHSI: OIIIHUTH B3a€MO3B’SI30K
MDK BEreTaTHBHOIO JTUC(HYHKIIEIO Ta MOPYLIEHHIM
IpoLeciB pernoysipu3alii Miokapaa NpH CHHIPOMI
OOCTPYKTHBHHUX arlHO€ CHY Ta iX 3MiHM Hicis Ipo-
BE/ICHOTO JIKYBaHHS! OCHOBHOTO 3aXBOPIOBAHHSI.

Marepianu i meroau. JlocmimkeHHsT OyI0 BH-
KOHAHO Ha KIIHIYHHX 0a3ax Kadenpw ciMerHOi
MEIWIINHH 1 Teparii YKpaiHChKOi MEITUYHOI CTOMa-
ToJOTiUHO akaaeMii: MenuyHMA JTiKyBaJbHO-
nmiarHocTUuHUi neHTp “Menion”, TlonraBchka 00-
JacHa KiiHIuHa jnikapHs iMeHi M. B. CkiidocoBcb-
koro, [lonraBchka neHTpaibHa KIIIHIYHA paiiOHHA
JKapHS.

HaykoBe nmocmipkeHHS BUKOHAHO 3 JOTPUMAaH-
HSAM TIpaB TAIIEHTIB BiATIOBIAHO O MiXXHApPOIHUX
(KouBenmis Pamm €Bponm mpo mpaBa JIOAWHHU Ta
oiomemumay 1997 p., npuanumie  ICH-GCP
1996 p., nexmapaniit BeecBiTHROI MeIIIHOI acori-
arii) Ta BitumsHaHNX (Hakaz MO3 Vkpainu Ne616
Bix 03.08.2012 p.) HOpMATHBHO-TIPABOBHX JOKyMe-
HTIB.

Kpurepii BKIItOUeHHS:

- BiKk 18-60 poxkis;

- 100poBUIBbHA 3rojia MallieHTa Ha Y4acTb B
JIOCIIIKEHHI;

- BIACYTHICTH CEpLEBO-CYAMHHUX 3aXBOPIO-
BaHb B aHAMHE3I;

- BIICYTHICTh LEepeOpOBACKYJSIPHUX 3aXBO-
pIOBaHb B aHAMHE3I;

- BIJCYTHICTh E€HIOKPHHHHX 3aXBOPIOBaHb B
aHaMHe3l;

- BIJCYTHICTh XPOHIYHHMX 3aXBOPIOBaHb JTUXa-
JILHOI CUCTEMH B aHAMHE3I;

- miarnocroBanuii COAC 3a pesyimbTatamu
COMHOTPaiIHOTO TOCTIKSHHS:

e  iHJEKC TiNoMHOoe/alHoe > 5 Ha TOANHY;

®  TinoOmHOE/amHOe OOCTPYKTUBHOTO THILY
> 85 % BHUIAIKIB;

®  TpHUBANICTh 4Yacy S3HIKEHHS carypauil
kpoBi kucHeM < 90 % ne menie 30 xB.

Hiarnoctika COAC 3aiiicHIOBaJIaCh MPUIATIOM
Somnochek®  micro  Cardio, BupoGHMITBA
Lowenstein (Weinmann).

OuiHka BapiaOeNbHOCTI CHHYCOBOI'O PHTMY Ta
penonspusaliii Miokapaa 3iHCHIOBANACH 3 BUKOPHU-
crannaM npunany dasarpad” Ta aBTOMAaTH30BaHO
komm'forepHoi cuctemu Pazarpad-M” (po3poGHK
— MixHapoqHuii HayKOBO-HAaBYAJIBbHUHM HEHTp iH-
(dopmariitHux Texnomorii i cuctreMm HAH i MOH
VYkpaian). Peectpamis 5-THXBHIMHHOTO 3amucy
EJIEKTPOKApiorpaMn 3 MNaJbLIEBUX EJIEKTPO/IiB
3/IIMCHIOBAJIACH Y PAHKOBI TOJAWHH, B CIIOKIHHOMY
cTaHi, uyepe3 1,5 roauHu micas npoOyHKEHHS, MicIs
> 15 XB. MacWBHOTO BiAIOYHMHKY, B ITOJIOKCHHI Jie-
*Kauy, 0e3 NpUHOMY J>KOJHHX MeIUKaMEHTO3HHX
3aco0iB. J[o aHaNIi3y BKIIOYEHO HACTYIHI MOKA3HU-
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Ku BapiabenpHOCTI cuHycoBoro putMmy: SDNN,
RMSSD, pNN50, LFn, HFn, ingexc LFn/HFn.

Ominka cTaHy peroysgpu3alii Miokapaa 31ific-
HIOBaJIaCh METOJIOM JWHAMIYHOI OOYIOBH €IEKT-
pokapmiorpamu y (a30oBili MIOIKWHI Ta aBTOMaTH-
30BaHOTO PO3PaXyHKy HACTYNHHX MMapaMeTpiB:
ingekc BT, iHZEKC CHMETPUYHOCTI
(ICXT), cranmapTHe KBaJpaTHYHE BiIXHICHHS
xsuii T (CKBT).

Jwu3aiiH gocmiKeHHS ependavas 2 eTalm:

1. ®opmyBaHHA HOCHiIKyBaHOI (HAIlieHTH i3
COAC) Ta KOHTPOJBHOI TpynHu (3TOPOBi 0cOOM) 3
MPOBEICHHIM MIarHOCTHYHUX TPOLEAYyp: KIiHIiY-
HOTO OTJIsiAy, oliHKK moka3HukiB BCP, pospaxy-

xBuni T

HOK TIapaMeTpiB elieKTpokapaiorpamu y azosiit
IO HI;

2. Bukonanus JIOP-npouenyp 3 MeToro Jiky-
BaHHs COAC Ta NOpIBHAHHS KJIIHIYHAX MapameT-
piB, nokasuukiB BCP Ta (azoBoro aHamizy enekr-
pokapmiorpamu depe3 3 MICSIIi micis BTpydaHHS.

CratuctnuHa 00poOKa BHKOHYBalach 3a JO-
MOMOT0F0 OHJaWH-TIatgopmu VasarStats, BHKO-
puctoBytoun KoedimieHT CThIOACHTA ISl HETIOB'SI-
3aHUX Ta TOB'SI3aHUX BHOIPOK, Koe(dimieHT Kope-
msnii CrmipMmeHa. JIoCTOBipHMMH BH3HAYCHO Bif-
miHHOCTI ripu p < 0,05.

Pe3yabraTu nocaigKeHHs.

B mocmimkenas Oymo 3amydeHo 15 mariieHTiB,
SIKi BIATIOBiZaNM KPUTEpisM BKIFOYEHHS 1 chopmy-
BN JOCTIDKyBaHy TIpymny. KoHTpompHa rpyma
Oyna mpeJcTaBlicHa MAaIliEHTaMH 31 CIIBCTABUBUMH
JaeMorpagiuHIMU TapaMeTpaMu, OZHaK 0e3 JiiarHo-
croBanoro COAC. Cepenniii Bik ckiaB 39,25 +
3,24 poku B mociipkyBaHiil rpymi Ta 40,56 + 2,98
POKH B KOHTpOJIBHIH. B 000X nmocmimkyBaHuX rpy-
nax gosoBiku ckiazanu 80 %.

B nocmimkyBaniif Tpymi y 9 mamieHTIB IiarHOC-
toBanHo COAC nerkoro crymneHro (iHAEKC am-
Hoe/rinomHoe 5-15 Ha rogwHy), y 6 THami€HTIB —
CepeAHbOr0 CTYMEeHIo (iHAeKc amHoe/rimomHoe 16—
30 Ha roauny).

Ipu ominmi mokasuukie BCP BusiBieHO mocTo-
BipHE 3HW)KEHHs IapameTpiB 4YacoBoi oOusacti
(SDNN, RMSSD, pNN50) B mocrimkyBaniii rpymi
B TOPIBHSHHI 3 KOHTPOJbHOW. OJHaK, Ba)KJINBO
BIIMITHTH, BIJICYTHICTh CTaTHCTHYHO 3HAYAMUX
BIIMIHHOCTEH MIX TpyIaMH MALi€HTIB MIOJ0 MTOKa-
3ankiB BCP wactotHOi oOmacti. OTpuMaHmii pe-
3yJNbTaT BUTISAAAE IikaBo, OcKimbku came BCP y
YacTOTHIH 00JacTi TPamUIiifHO BBaXKA€THCS OUTBII
YYTJIMBAM TOKA3HUKOM BEreTATHBHOI IUCQYHKIIT
npu kopotkux 3amucax EKI, aHDK MOKa3HUKH B
yacoBiii obnacri (Tabmuus 1).

Tadauus 1 — IopiBusaHHs noka3HukiB BCP mixk 10c/1ifkyBaHOI0 Ta KOHTPOJILHOIO IPyNaMHu

IMapamertp HocaimkyBana rpyna KouTtposabHa rpyna JocroBipHicTb
SDNN, mcex 58,37 + 4,62 73,28 4,98 p =0,04
RMSSD, mcex 26,34 + 3,46 36,89 + 3,70 p =0,04
PNN50, % 4,22 +£0,61 6,31 +0,55 p=0,04
LFn, % 52,21 + 5,62 38,62 + 4,22 p =0,06
HFn, % 34,65+ 4,12 41,68 + 6,91 p=0,39
LFn/HFn 1,47 +£0,22 0,98 £0,24 p=0,14

Ipwu ominmi pa30BUX MOPTPETIB eNEKTPOKApIio-
rpaM OTPUMaHO HACTYyIMHI pe3yibratu. CTaTucTuy-
HO 3HAYMMY BiJIMIHHICTh BHSBIEHO JIHINE IIOZO
CKBT, 3HaueHHs sKOro Oynao OUTBIIUM B JOCIHI-

JUKyBaHii rpymi. BogHouac, He3Bakaroun Ha Oib-
i nokasuuku ICXT Ta inpexcy BT, nocroBipHHX
BiAMiHHOCTEH BUsBIeHO He Oyio (Tabmuis 2).

Taonauus 2 — [MopiBHsAHHA MOKa3HUKIB (a30BOro aHAJI3Yy eJleKTPOKapaAiorpamM Mix JA0C/iIKyBaHOI0 Ta

KOHTPOJIbHOIO I'pynaMu

IMapametp HocaimkyBana rpyna KonTposabHa rpyna JocToBipHicTh
CKBT 0,186 + 0,013 0,124 + 0,06 p =0,04
ICXT 1,07+0,13 1,05+0,11 p=0,91
Ianexc BT 0,795+ 0,14 0,741+ 0,12 p=0,77
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IIpu mpoBeneHHI KOPENAMIHHOTO aHali3y BU-
ABJICHO CTAaTUCTHYHO 3HaumMui 3B'a30k CKBT 3
SDNN (r = -0,68; p < 0,05) Ta pNN50 (r = -0,52;
p <0,05).

Ha npyromy erani 15 mamieHtam Jo-
ciiypkyBaHoi rpynu BukoHaHo JIOP-BTpywaHHs:
8 mamieHTaM — cenToIUIacTHKA 3 YyBYJIONAJaTo-
IUTACTUKOIO, 3 MaIli€eHTaM — CENTOIUIaCTUKa, Cell-
TOTUIACTUKA 3 BHUJAJICHHSM MOJIMIB HOCOBHUX IT0-

POXHUH — 3 Tali€eHTOM, yByJonajatadapuHTOm-
JacTuka — | marieHToBI.

[pu anamnizi nokasankie BCP y minomy BusiB-
JICHO 3HIDKEHHS PIBHSA TOHIYHOI CHMITATHYHOI aK-
THUBHOCTI Ta HOpMaJli3allisi BEreTaTHBHOTO OayaHCy.
BapTo BigMiTHTH, 110 MTO3UTHBHI CTATUCTUYIHO JOC-
TOBIpHI BIIMIHHOCTI BUSIBJICHI JiJIsI mOKa3HUKIB BCP
y CHeKTpaibHii 06macti 1 mume s RMSSD 3 ga-
coBoi obnacti BCP (Tabnuus 3).

Tabdauus 3 — [MopiBusanusa noka3HukiB BCP cepen maumientiB gociaigkyBanoi rpynu 1o ta 4epe3 3 mi-

csui micas JiKyBaHHSA

Tapaverp I[oc.ni;:mfynaﬂa rpyna )Ioc..ﬂinmyfsaﬂa rpyna Toctosipmicts
(10 1ikyBaHHs) (micas JikyBaHHs)
SDNN, mcex 58,37 + 4,62 61,33 + 3,28 p =0,07
RMSSD, mcek 26,34 + 3,46 34,05 + 3,55 p=0,04
PNN50, % 4,22 +£0,61 5,23+0,78 p=0,34
LFn, % 52,21 + 5,62 41,18 + 7,52 p =0,04
HFn, % 34,65+ 4,12 43,92 + 6,59 p =0,04
LFn/HFn 1,47 +£0,22 1,01 +0,19 p =0,03

[MapameTpu pemonspu3samii Miokapjaa 3a jga-
HUMH aHalli3y eJeKTpokapuaiorpam y ¢a3oBii
IUIOIIMHI 4epe3 3 Micsll JIiKyBaHHS XapakTepH-
3yBAJINCh HACTYMHUMH 3MiHamu: moka3Huk [CXT

ta ingekc BT He 3a3HAIU CTATUCTUYHO 3HAYMMUX
3miH, BogHoyac CKBT HaOyB MeHIINX 3Ha4eHb
(Tabauus 4).

Taoauus 4 — IopiBHAHHA noka3HUKIB (a3zoBoro anauaizy EKI' cepex nauieHTiB J0CHi:KyBaHOI rpynu

A0 Ta yepe3 3 micsali micjas JiKyBaHHSA

IMapamertp Jo sikyBaHHs Micas aikyBaHHs JocroBipHicTb
CKBT 0,186 + 0,013 0,141 + 0,024 p=0,04
ICXT 1,07+0,13 1,08+0,10 p=0,91
Ianmexc BT 0,795+0,14 0,784 + 0,16 p=0,80

Takoxk, BIAMIYEHO KOPEIAMIHHIHA 3B'I30K Mixk
JuHamikoto 3MmiH ingekca LFn/HFN ta cranmapr-
HOTO KBaJpaTHYHOTO BimxwmieHHs xBuii T (r = -
0,34; p £0,05). Jnst nokazuuka RMSSD tex OyB

BucHoBKH

B Hamomy mociipkeHHI BUSBICHO Oe3mocepe-
Hill BruuB rinepcumnarukoToHii mpu COAC 6e3-
MOoCcepeHbO Ha TPOIECH PENOJIIpHU3allii B MioKapi,
mo Moxe OyTH ckopuroBaHa BUKOHaHHIM JIOP-
mpoueayp.

[TincymoByroun:

1. COAC unerkoro Ta CcepeaHBOrO CTYIEHIO
TSDKKOCTI CYIPOBOJUDKYETHCS TOHIYHOIO TillEpCHM-
MaTUKOTOHIE€I0, IO HECHPHUSTIMBO BIUIMBAE Ha
MpoLeCH pernosipu3anii Miokapa.

HasBHUN HETaTUBHUN KOPEIALMIMHUHA 3B'I30K i3
CKO T, omgnak 6e3 HOCATHEHHsS PiBHS CTATHUCTH-
YHOI JOCTOBIPHOCTI, IO BIpOTiZHO 0OYMOBICHO
HU3bKUM 00’ €MOM BHOIpKH.

2. Tlokasuuk CKBT oTpumanuii mpu mepeTBo-
peHHi enekTpokapzaiorpadigHoro 300pakeHHS Yy
(ha30Biil TuIOmKMHI 32 TepioJ 5-XBUIMHHOI peecTpa-
ii € MOTEHIIHHUM MPOTHOCTUYIHHUM iHIUKATOPOM
JUTST BUHUKHEHHS MioKapaiaiabHOI imemii y ocib 3
COAC 6e3 cep1ieBo-CyJUHHHUX 3aXBOPIOBAHb.

3. JlikyBanHs COAC 3 Buxopuctanusm JIOP-
MpONEeTyp IPU3BOANUTH A0 HOKPAIICHHS TOKa3HUKIB
BEreTaTUBHOI perymsiuii y (opMi 3HIKEHHS BUpa-
JKCHOCTI CHUMITATUYHUX BIUIMBIB Ta HOpMAai3amii
TIPOIIECiB penosapu3aii Miokap/a.
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IlepcnekTHBY NOAAIBLIINX A0CTIIKEHD

[lepcriexTiBa MOJANBIINX JOCTIMHKEHb B JaHIN
obxacti Moxke 0a3yBaTHCh Ha IOCHIKEHHSIX 3 BU-
KOPHUCTaHHAM BHOIpoK Oinpmoro o0'eMy, TpuBaii-
[IOTO TIEPIOAY CIIOCTEPEKECHHS 31 CTATUCTHIHUM
PO3paxyHKOM KJIiHIKO-TIPOTHOCTHYHUX TOKa3HUKIB

KonguuikT inTepecis

(BimHOCHUWH Ta aOCOJIOTHUH PU3UK IIEMiYHUX Mio-
KapAiadbHUAX TONiH), OWIHII (YHKIIOHATHHHUX IIO-
Ka3HHUKIB Ta 30KpeMa, BUBYCHHS AWHAMIKH 1HIINX
CKJTaJJOBHX BETETaTHUBHOI peryismii (HalpHUKIa:,
6apo- Ta xeMope(ICKTOPHOT PEaKTUBHOCTI).
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THE STUDY OF THE ACTIVATION OF MTORC1 AND ITS
SUBSTRATE P70S6K INVOLVED IN TYPE 2 DIABETES
MELLITUS AND ONCOGENETIC PROCESSES

Introduction. Pathogenetic factors of diabetes may affect the activity
of intracellular systems of oncogenesis and metabolism regulation, one
of which is PI3K/Akt/mTORC1. Macrophages and lymphocytes are
involved in the pathogenesis of diabetes and cancer. Detection of
excessive activation of PI3K/Akt/mTORC1 components and substrates
in these cells may indicate the need for additional correction of
metabolic processes in patients with type 2 diabetes from the point of
prevention of cancer. The aim: to study the activation of mMTORC1 by
determining the phosphorylation of PRAS40 and p70S6K1 in the
leukocytes of patients with type 2 diabetes and cancer.

Materials and methods. The study included women from the
following groups: control group, patients with type 2 diabetes, cancer
patients, patients with both diseases. The content of phosphorylated
PRAS40 (phospho-T246) and p70S6K1 (phospho-T389) was determined
using laboratory kits ELISA KNOO0421 and ELISA 85-86053 of
Invitrogen (USA). The protein concentration in the lysate was
determined using a BCA Novagen protein assay kit (USA).
Measurements were performed on a microplate reader (Bio-tek
Instruments, USA) at a wavelength of 450 nm.

Results. Significantly increased content of phosphorylated PRAS40
and p70S6K1 in leukocytes of patients with type 2 diabetes mellitus and
cancer was detected. The number of positive phospho-PRAS40 tests in
patients with diabetes was 83.3%, and in cancer patients - 66.7%. Was
revealed the reduced content of phospho-PRAS40 in leukocytes of
patients with a combination of diabetes and cancer.

Conclusions. The increased amount of phosphorylated PRAS40 and
p70S6K1 proves the activation of the studied signaling pathway by
diabetes mellitus type 2. Its decrease by cancer and diabetes can be
explained by the possible competing effects of the proteins that affect
upstream regulators of these kinases or them directly.

Key words: type 2 diabetes, signaling pathway, PRAS40, mTOR,
p70S6K, cancer.
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Introduction

Newest researches prove an increased risk of

€HOOKPUHONO02TT

JOCJUIKEHHSI AKTHUBAIII MTORCI TA HOIO
CYBCTPATY P70S6K, 3AJIVYEHMX MPH IIYKPOBOMY
JIIABETI 2 TUITY TA OHKOTEHETHYHMX MPOIIECAX

Beryn. HoBiTHi mocmimykeHHS TOBEIH BIUTHB ITaTOTCHETHYHUX (Dak-
TOpIB I[yKPOBOTO NiabeTy Ha aKTHBHICTh BHYTPIIIHbOKIITHHHUX CHT'HA-
JHHHUX [UIAXIB PEerysmii OHKOTreHe3y i MeTaboii3My, ONHUM 3 SKHX €
PI3K/Akt/mTORCI. Makpodaru Ta nimM(pouuTa 6epyTh y9acTh y MaTo-
reresi niabety ta paky. HagMipHa akTHBamis KOMIIOHEHTIB Ta cyOcTpa-
1iB PI3K/Akt/mTORCI B 1mux KIiTHHaX MOX¢ BKa3yBaTH Ha HEOOXin-
HICTh JIOJIATKOBOI KOPEKIIii METa0ONIYHUX MPOIIECIB Y XBOPHUX Ha AiabeT
2 TUITY 3 TOYKH 30pY NPODIAKTHKH OHKOJIOTIYHUX 3aXBOPIOBaHb. Merta:
BuBunTH aktuBaliro mTORCI nusixom Bu3HaYeHHS (GochopultoBaHHS
PRAS40 Ta p70S6K1 y neiikorrax XBOpHX Ha Jiaber 2-ro THITY Ta paK.

Martepianu Ta meroau. JXiHky, 3amydeHi y KociimKeHHi, Oyiu 1mo-
JIUIeH] Ha TPYNH: KOHTPOJbHA TPYIIa, MALIEHTH 3 JiabeToM 2 THITy, XBOPi
Ha paK Ta MAIieHTH 3 MOeTHAHHIM PaKy i miadery. BmicT dhocdopmipo-
BaHUX PRAS40 (dhocdo-T246) ta p70S6K1 (pocho-T389) Busnagamu
IMYHO(DEpPMEHTHUM METOJIOM, BHKOPHCTOBYIOUH JIa0OpaTOpHI Habopm
ELISA KHOO0421 ta ELISA 85-86053 ¢ipmu Invitrogen (CILIA). Kon-
IIEHTpAIlif0 OiJIKa B JIi3aTi BU3HAYAIH 32 JTOTIOMOTOI0 HA0OpY IS aHaTi3y
nporeiniB BCA Novagen (CILIA). BumiproBaHHsI IpOBOJHUIINCS HA MiK-
porutaniietHoMy 3umtyBadi (Bio-tek Instruments, CILIA) npu mosxuHi
xBwIi 450 HM.

PesyasTaTn. BussieHuit moctoBipHO miaBHICHUH BMICT dochopu-
npoBaHMX PRAS40 ta p70S6K1 y nelikonuTax XBOpUX Ha ILyKpOBUUN
nmiabet 2-ro tumy Ta pak. Kimpkicts mo3utuBHUX (pocho-PRAS40 npod y
XBOpHX Ha Aiaber craHoBmia 83,3%, a y XBOpHX Ha pak - 66,7%. Buss-
neHuit 3HIKeHNH BMICT (pocdo-PRAS40 B selikonmTax MamieHTIB 3 MO-
€IHaHHSM Jiabery i paxy.

BucnoBku. Ilinsumenuii Bmict ¢ochopunboBannx PRAS40 Ta
p70S6K1 1noBOIUTH aKTHBAIO JOCIIHKYBAHOTO CUTHAJIBHOTO IUIIXY
IpH IyKpoBOMY Jiaberi 2 Tumy. 3HMKEHHS iX aKTUBALil NPH MOEAHAHHI
paky Ta niabeTy MOXHa MOSICHUTH MOXJIMBUMH KOHKYPYHOUUMHU edek-
TaMM OUIKIB, SIKi BIUIMBAIOTh HAa PETyJSITOPH LMX KiHa3 abo Ha HUX Oe3-
MOCEPETHEO.

Kuarouosi ciioBa: mgiabet nmpyroro tuny, curHanbHuH mrsix, PRAS40,
mTOR, p70S6K, paxk.

ABTOp, BignoBinanbHMii 32 McTyBaHHs: tamara.vatseba@gmail.com

[1]. Insulin and insulin-like growth factor (IGF-1)
are the main stimulators of this pathway in patients

cancer in patients with diabetes mellitus (DM).
Predisposition of patients with DM to cancer is
realized through various pathological mechanisms,
including obesity, cytokine imbalance,
hyperinsulinemia, hyperglycemia and oxidative
stress. These factors affect intracellular systems of
regulation of cell’s survival and metabolism. Signal
pathway PI3K/Akt/mTOR is one of these
regulatory systems, its dysregulation leads to severe
diseases such as cancer and type 2 diabetes (T2D)

with DM. Hyperinsulinemia promotes the IGF
bioavailability due to the decrease in the synthesis
of IGF-binding proteins 1,2 (IGFBP1,2) in the liver,
as well as through the indirect effects on growth
hormone (GH) secretion [2].

MTOR (mammalian target of rapamycin)
includes two complexes: mTORC1 and mTORC?2.
Raptor (regulatory-associated protein of mTOR)
and PRASA40 (proline-rich Akt substrate 40kDa) are
specific for mTORC1. mTORC1 is a highly
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conserved serine/threonine protein kinase, which
controls the cell growth and homeostasis, including
protein synthesis, lipogenesis, glucose metabolism,
autophagy, biogenesis of ribosomes and lysosomes,
proliferation and survival in response to
environmental signals such as amino acid levels,
glucose, energy, oxygen, and growth factors [3].
Raptor is a scaffolding protein that mobilizes
substrates for the mTOR kinase, interacting with
their motifs (TOR signaling) [4]. PRAS40 is Aktl-1
substrate (AKT1S1) and component of the
mTORC1/p70S6K signaling pathway [5]. PRAS40
is both a substrate and a negative regulator of
mTORC1 and is phosphorylated by Akt, Pim-1
(T246) and mTORC1  (S183/S212/S221).
Phosphorylation causes binding of PRAS40 to the
protein 14-3-3-(, to the dissociation of PRAS40 and
raptor and, respectively, the activation of mMTORC1
[5, 6, 7]. The increased level of PRAS40
phosphorylation was detected by several types of
tumors [1].

Activated mTORC1 phosphorylates and
changes functional activity of S6K-protein kinase
(p70S6K1), which is responsible for protein
synthesis in ribosomes and regulates growth,
proliferation, apoptosis, cell’s survival, as well as
metastasis and invasion of cancer cells [8].
Phosphorylation of p70S6K1 through activated
mTOR enhances of insulin resistance [5].

The composition of leukocytes includes several
types of cells that play an essential role in the
development of pathological conditions: cancer,
diabetes and its complications [9, 10, 11].

Taking into account the effects of pathogenetic
factors of T2D on the activity of the signal path, the
determination of content of phosphorylated kinase
PRAS40, p70S6K may have an additional value for
determining oncological risk in patients with T2D.

Our aim was to study the mTORCL1 activation
by determining the phosphorylation of its inhibitor
PRAS40 and downstream substrate p70S6K1 in
leukocytes of patients with T2D and cancer.

Materials and methods. The clinical trial was
carried out in accordance with the guidelines of
the Helsinki Declaration (1975) and its revised
version of 1983. All patients signed an informed
consent for further diagnostic and research work.
During the study 66 women were examined. All
examined patients belonged to the Caucasian race,
age was in range from 46 to 72. The bases for the
study were: Precarpathian Oncology Center and
Regional Clinical Hospital in lvano-Frankivsk.

All the patients involved were women in order
to avoid the inaccuracies during calculations and
as two of the oncological diseases described in this
study have gender specifics. Women were divided
into groups: I — healthy (control group) (n = 12), I
— patients with T2D (n = 18), III — patients with
cancer without T2D (n = 18), IV — women with
combination of cancer and T2D (n = 18). Patients
were grouped accordingly to age and BMI. All
patients with T2D used different kinds of therapy,
including antidiabetic pills, insulin or their
combinations. In the investigation were involved
women with endometrial, breast and colorectal
cancer. Blood collection was carried out before
special  anti-tumor therapy:  chemotherapy,
hormonal therapy or radiotherapy.

Immediately after collection blood was
centrifuged at RT in the 15 ml conical Falcon™
tubes using Histopaque 1077 (Sigma, USA) as a
substrate, collected lymphocytes were washed in
PBS and frozen at -80°C until further use. For
determinations of phospho-PRAS40 (phospho-
T246) and phospho-p70S6K1 (phospho-T389)
amount ELISA kits KHO0421 and 85-86053
respectively (both from Invitrogen, USA) were
used. The studies were carried out in triplets. The
cells were lysed in the extraction buffer with
inhibitors of proteases and phosphatases from the
kit. The protein concentration in the lysate was
determined using Novagen (USA) BCA protein
assay kit. The measurements were carried out on a
microplate reader (Bio-tek Instruments, USA) at a
wavelength of 450 nm. The OD values of samples
obtained are located on the calibration curve
satisfactorily coinciding with a theoretical curve
that indicates no scattering of the data. DM
compensation was assessed by determining the
level of HbAlc by the method of ion-exchange
chromatography, using the BIO-RAD D-10
analyzer, the BIO-RAD (USA) reagents. PRAS40
was determined in units, according to the study
guide; the level of p70S6K1 was determined in
conventional units, depending on the amount of
protein in the blood cell lysates.

Analysis of the data was carried out using
Statistica 12.0 (StatSoft Inc., USA), One-Way
ANOVA program. The data are presented in tables
as x £ SD (x + standard deviation). Differences
between the values in the control and experimental
groups were determined using the Student’s t-test.
Values of P < 0.05 were considered as significant.

The research protocol was approved by the
Ethics Committee at the Ivano-Frankivsk National
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Medical University (protocol Ne 97/17 of 19
October 2017). Written informed consent was

years on the background of obesity. HbAlc levels
in I and IV groups of patients were higher than

obtained from each study participant.
Results. The results confirm the frequent
clinical cases of cancer in people aged over 55

7.5% (Table 1).

Table I — Characteristics of age, BMI and HbAlc in patients involved in the study (x = SD)

e
Age (years) 60.0 = 30.71 57.50 + 1.17 59.2 +2.19 58.5+1.93
BMI (kg/m’) 30.22 +1.13 32.12 4+ 1.49 32.47 +0.93 30.2+1.84
HbAlc (%) -# 7.68+1.66 - # 8.20+0.73

* — the difference from the control group is significant,

P < 0.05; # - HbAlc for patients without diabetes was not determined

The amount of phosphorylated PRAS40
significantly increases in leukocytes of patients of
group Il with T2D and of group I11 with cancer, but
decreases in patients with combination of diabetes
and cancer compared to control group (P < 0.05)

(Fig.1.). Level of phospho-PRAS40 in women of
group IV was significantly decreased in comparison
to patients from other experimental groups (P <
0.05) (Figure 1).

18 1,653

1,739*

1,6

1,4

1,177

1,2

0,8
0,6
0,4

0,566*/**/#

0,2

Control group Patients with T2D

cxl
Patients with cancer

Patients with combination
of cancer and T2D

Phospho-PRAS40, unit/ml

Figure 1 — Content of phospho-PRAS40 in patients with T2D and cancer: * — the difference from the
control group is significant, P < 0.05; ** — the difference from the group patients with T2D is significant,
P < 0.05. # — the difference from the group patients with cancer is significant, P < 0.05

The number of phospho-PRAS40-positive
samples in patients with T2D was 83.3%, and in
patients with cancer — 66.7%.

According to the results of study, significant
increase in the p70S6K1 phosphorylation was
detected in groups of patients with T2D and with
cancer compared to control group (P < 0.05)
(Fig. 2). Level of phospho-p70S6K1 in women of

group 1V was significantly decreased compared to
patients from the other experimental groups (P <
0.05), but not significantly, compared to control
group (Figure 2).

Significant difference in the activity of kinases
PRAS40 and p70S6K in the PBMC between
patients with different types of cancer within
groups Il and 1V was not observed (P > 0.05).

© Sumy State University, 2020

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



T. S. Vatseba, L. K. Sokolova, V. V. Pushkarev, O. |. Kovzun et al.

EUMJ, 2020;8(2): 182-190

0,017*

0,018
0,016

0,016*

0,014

0,012

0,011**/#

0,012

0,01

0,008
0,006

0,004

0,002

0 .
Control group

Phospho-p70S6k,

Patients with T2D

Patients with cancer Patients with
combination of cancer
and T2D

conv. unit/mg protein

Figure 2 — Content of phospho-p70S6K1 in patients with T2D and cancer: * — the difference from the
control group is significant, P < 0.05; ** — the difference from the group patients with T2D is significant, P
< 0.05. # — the difference from the group patients with cancer is significant, P < 0.05

Discussion. Increased level of phospho-
PRAS40 in most of the patients of group Il with
T2D and patients of group 111 with cancer confirms
the mTORCL1 activation by these diseases. It is
known that tissues of patients with T2D are
characterized by enhanced activity of mTORC1 and
its substrate p70S6K, resulting in phosphorylation
of IRS-1 (S307 and other residues), impairment of
insulin  signaling and, consequently, insulin
resistance [12, 13, 14]. Increased level of
phosphorylated PRAS40 in patients with T2D,
besides possible changes due to disease, is probably
determined by the ratio of complex effects of
metformin and insulin, which were taken by
patients. Metformin lowers mTORCL1 activity but
on the other hand improves insulin signaling.
Insulin activates mTORC1 via the signaling
cascade of PI3K/Akt/mTORC1 [14] and inhibits the
activation of AMPK by metformin [15], which in
its turn inhibits mMTORC1. The final result of the
interaction of these drugs and the signaling
mechanisms that they induced, obviously, is the
enhanced phosphorylation of the mTORC1
inhibitor — PRAS40.

Although the implementation of the insulin
signal in the cell occurs through phosphorylation
and sequestration of PRAS40, silencing of the
AKT1S1 gene promotes the degradation of the IRS-
1 in skeletal muscle via proteasome activation,
which leads to an impairment of the IRS-1/Akt

signaling pathway that regulates glucose transport
into the cells. Excessive expression of PRAS40
inhibits proteasome activation and increases the
stability of IRS-1 [16], which leads to an increase
of insulin sensitivity. Hyperexpression of PRAS40
improved signaling of insulin in the heart and liver
of mice on a high-fat diet [17]. Also, AKT1S1
knockout reduces the phosphorylation of mMTORC1
substrates in certain cell types, indicating the
importance of PRAS40 for PI3K/Akt/mTORC1
signaling through unclear mechanisms [18, 19, 20].
Knockout of PRAS40 in primary human skeletal
muscle cells reduced insulin-mediated
phosphorylation of Akt by 50%, as well as that of
Akt substrates GSK-3 (Glycogen synthase
kinase-3) by 40% and TSC2 (Tuberous Sclerosis
complex 2) by 32% [13]. The latter fact testifies to
the negative regulation by PRAS40 of its own
phosphorylation. In addition, the activity of
MTORC1 is positively regulated via PRAS40
phosphorylation by mTORC1, which leads to
amplification of the signal. Consequently, the role
of PRAS40 is not limited to negative regulation of
the mTORC1 activity. Apparently, it performs more
complex functions in insulin signaling.
Hyperactivation of mTORCL1 is often observed
by sporadic cancers. Several types of tumors
demonstrated an increase in the level of PRAS40
phosphorylation [21], which is associated with
enhanced activity of kinases such as Akt, Pim-1 and
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MTORCL1. The intensification of the translation
caused by aberrant activation of mMTORCL1 leads to
an increase in the cell size and proliferation, two
common cancer features, and the search for
mMTORCL1 inhibitors is considered a promising
approach for the cancer treatment [6, 22]. From
this perspective, the increased activity of
MTORCL in leukocytes is of interest because it
may serve as an additional diagnostic marker of
the disease.

Some of the PRAS40 functions, such as
regulation of the nucleolar stress response,
proteasome activity and cell survival, suggest that
PRAS40 may be involved in the progression of
malignant tumors. The phosphorylated PRAS40-
T246 may also be a biomarker for predicting the
susceptibility to inhibitors of Akt in cancer
patients [1, 23, 24].

It was assumed that in the leukocytes of the
patients of group with both cancer and diabetes, an
additive effect on phosphorylation of PRAS40
would be observed. Therefore, somewhat
unexpected was a decrease in the amount of
phospho-PRAS40 below the control level
(Figure 1). Consequently, in patients of the latter
group, the activity of mTORC1 and p70S6K1 in
leukocytes may be depressed, in comparison with
control and, especially, with groups of patients
with diabetes and cancer (Figure 2).

The decrease in PRAS40 phosphorylation in
leukocytes in a group of patients with cancer and
diabetes may be explained by competition for
common signaling mechanisms. Also, antagonistic
interaction between the two main cascades
controlling proliferative processes — PI3K/Akt and
MAPK — is not excluded. It has been shown that
the MAPK/ERK signaling pathway can also
activate mTORCL1, both by phosphorylation of
TSC2 and PRAS40 [6]. It is also known that an
excess of insulin by diabetes can stimulate
proliferative processes and malignant
transformation through the Ras/MAPK/ERK1/2
cascade [25]. Thus, PRAS40 phosphorylation in
leukocytes largely determines activity of
mTORC1 and p70S6K1.

Conclusions

The increased amount of phosphorylated
PRAS40 and p70S6K1 proves the activation of the
studied signaling pathway by DM2. Its decrease in
case of presence of both diabetes and cancer can be
explained by the possible competing effects of the

These data are confirmed by the results of the
study of p70S6K1 phosphorylation (T389) and
activation. The pattern of the PRAS40
phosphorylation in general coincides with the
phosphorylation of the mTORC1 substrate —
downstream protein kinase p70S6K1.

The composition of leukocytes includes
monocytes/macrophages (up to 11% of the total
amount of leukocytes) and lymphocytes (up to
40%) involved in the processes of cellular and
humoral immunity. Macrophages and lymphocytes
are involved in the pathogenesis of diabetes,
diabetic atherosclerosis, formation of insulin
resistance as well as immune response to cancer
and tumor maintenance. The signaling pathway
PI3K/Akt/mTORCL activity in leucocytes plays an
important role in these processes [10, 11, 26]. It
has been shown that this cascade is responsible for
the differentiation of immune cells involved in
tumor recognition, clearance and mechanisms of
cancer escape from immunological surveillance
[9]. In leucocytes mTOR regulates the IL-12
synthesis and secretion, which plays an important
role in the activities of natural killer cells and T-
lymphocytes [27]. The activation of mTOR/S6K
signaling upon NKG2D/DAP10 receptor complex
stimulation promotes cancer progression through
an enhanced energetic metabolism [28]. Targeting
mMTORCL1 is a promising strategy in cancer therapy
[22].

Thus, the present study showed that
phosphorylation of PRAS40 is generally
consistent with the activation of mTORC1, as
measured by phosphorylation of p70S6K1. The
increasing of the levels of phospho-PRAS40 and
phospho-p70S6K1 in patients with cancer and in
patients with T2D is a sign of mTORC1 activation
for both types of diseases. The decrease of
phospho-PRAS40 in patients with a combination
of T2D and cancer may be explained by the
involvement of other intracellular regulatory
systems of oncogenesis and metabolism that
inhibit mTOR signaling.

proteins that affect upstream regulators of these
kinases or them directly. The exact explanation of
the occurrence of this peculiarity requires the fur-
ther study of the changes of intracellular processes
by these diseases.
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Prospects for future research

Future research will be related to the study of
the effect of antidiabetic drugs on the activity of the
signaling pathway PI3K/Akt/mTOR.
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ASSESSMENT OF THE RISK OF SKIN LESIONS ASSOCIATED
WITH DEMODEX MITES IN STUDENTS WITH ACNE
VULGARIS

The study of comorbid pathologies that influence the severity of
the disease and impair the effectiveness of treatment is carried out to
optimize the treatment of the main disease.

Materials and methods. The total of 132 medical students was
divided into two groups: the 1st group: 56 students who didn’t have
acne elements, the 2nd group: 76 students with mild acne vulgaris. At
the baseline and after 12 months epithelial tape-test was performed to
define Demodex mites presence. The theory of chances was used to
assess the impact of acne on the occurrence of Demodex mites.

Results. The presence of Demodex mites was observed in 3.57%
of students in the 1% group and in 21.05% of students in the 2" group
on repeated tape-test. The probability value (P) among students of the
1% group was P; = 0.037; among students of the 2" group — P, =
0.266. The odds (O) indicator in the 1% group of students without
acne elements was O; = 0.04, in the 2" group diagnosed with acne —
0, = 0.21. The odds ratio (OR) value in the case/control groups was
7.20. Confidence intervals (95% CI) — (1.582, 32.765): the lower
limit of the confidence interval (2.019, + ); the upper limit of the
confidence interval (-0, 25680). Significance test p-value was
0.00533.

Conclusion. Acne vulgaris is one of aggravating factor that
increases the risk of Demodex mites.

Keywords: odds, odds ratio, acne, acne vulgaris, Demodex.

Corresponding author: melekhovets.oksana@gmail.com

OIIHKA PW3UKY YPAKEHHSI IIKIPH KJIIIAMHM POIY
JEMOJEKC CEPEJ] CTYIAEHTIB 3 BYI'POBOIO
XBOPOBOIO

DakTopoM pHU3MKY, 10 CHPHUSAIOTH MiJBUIIEHHIO BipOTiJHOCTI BH-
HUKHEHHS ypa)XeHHs Kiimamu poxy Demodex, moxe BucTynatu Has-
BHICTh BYTPOBHX BYTPiB a00 iHII XpOHIUHI AepMaTO3H. 3aCTOCYBaHHS
Teopii MIAHCIB € MOIIMBHUM I OOYUCICHHS PHU3WKIB BUHUKHEHHS
KIIIIIOBOTO Ypa)KEHHs cepe] MAIli€HTIB 3 BYTPOBOIO XBOPOOOIO.

Martepiaau Ta metoau. Y nociipkeHHs Oyno BkmodeHo 132 cry-
JICHTH MEIMYHOTO 1HCTUTYTY, 10 OyJin po3aiieHi Ha 1Bi rpynu: 1 Tpy-
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nma — 56 CTyJeHTIB, SKi He Maji €JIeMEHTIB MPUIIiB, 2 Tpyna — 76 CTy-
JICHTIB 13 JIeTKOI0 (hOPMOIO BYrpoBOi XBOpoOH. Br3HaueHHS HasIBHOCTI
KrimiB poxy DemodeX, i3 3acTocyBaHHSIM emMiTENiaTbHOTO CKOTY-
TECTy, IPOBOAMIN [IBidi: HA MOMEHTI BKIIOYCHHS y IOCIHIIKCHHA Ta
yepe3 12 micsaniB. s OLIHKK BIUIMBY BYTpOBOI XBOPOOHM Ha IOSIBY
kringe pogy Demodex 6ysi0 BUKOpHUCTAHO METOA TEOPii MIAHCIB.

PesyasTaTu. [Ipu npoBeneHHi Apyroro ckoTd-Tecty uepes 12 wi-
CAIIB BCTAHOBJICHO HAsBHICTH KMiIIiB poay Demodex y 3,57 % cryne-
HTiB 1-1 rpynu ta 21,05 % crynenriB 2-1 rpynu. 3HaueHHS HMOBipHOC-
1i (P) cepexn ctynentiB 1-i rpymu 6ymno Py = 0, 037; crynenriB 2-i rpy-
i P, = 0,266. IToka3uuk xoedimienta mancy (O) y 1-# rpyni cryneH-
TiB ckmaB O; = 0,04, y 2-if rpymi O, = 0,21. 3rageHHs koedimieHTa
BigHomenus mancis (OR) y rpynax (BHImamok/KOHTPOIB) MOPiBHIOBA-
10 7,20. Jlosipuwmii inTepBain ckmamas (95 % Cl) — (1,582, 32,765): uu-
JKHSI MeXa JToBip4oro intepany (2.019, + o); BepXHs Mexka J0BipUOTO
iHTepBany (-0, 25680). 3HayeHnHs Tecty 3Hauymocti p = 0,00533.

BucHoBok. Byrpoea xBopo6a € onHHM 13 00TSKYIOYHX (aKTOPIB,
110 301IbIIIyEe PU3UK BUHUKHEHHS KiimniB Demodex.

KiarouoBi cjoBa: 1maHcH, BIIHOIICHHS IIAHCIB, BYrpi, BYrpoBa
XBOp00a, IEMOJIEKC, aKHE.

ABTOp, BinnoBinaapHuii 3a mucryBanns: melekhovets.oksana@gmail.com

Introduction with Demodicosis. 180 medical students were found
with positive comorbidity.

To assess the risk of infestation of the Demodex
mites 56 students without acne elements (the 1%
group) and 76 students with mild acne vulgaris (the
2" group) were enrolled in study. The groups were
matched by sex and age. Demodex mites were
examined twice: at baseline and 12 months after. To
perform epithelial tape-test, adhesive tape in size 2x2
cm was placed on skin area pretreated with 0.05%
chlorhexidine bigluconate for 2-3 minutes. Demodex
mite specimen was counted by using the Karl Zeiss
light microscope with 80-fold magnification in 4
fields of view immediately after the material was
obtained. The criteria for mite activity were the
number of more than 5 adults, imaginal or nymph
specimens according to A.M. Klingman [3].

A number of indicators was calculated to assess
the risk of demodex skin lesions. Probability (P) — a
measure of the possibility of demodex lesions in the
presence of acne and in its absence. Acne is a so-
called favourable factor for the occurrence of
Demodex mites. The probability is determined by the
ratio of the number of favourable events to the total
number of possible events. It was based on the
statement that the sum of the probabilities of events
that form a complete group is always equal to one
(1). If a complete group is formed by only two
events, then such events are called opposite
(dichotomous index) [4]. To conduct this study, 2

One of the priorities of modern medicine is
preventive medicine, so the study of the influence of
any factors that may adversely affect the health of
the patient or the prognosis of his treatment, is
appropriate and reasonable. The study of comorbid
pathologies that influence the severity of the disease
and impair the effectiveness of treatment is carried
out to optimize the treatment of the main disease.
According to a study by modern author S. Fromstein,
the Demodex mite is one of human’s ectoparasite
affecting mainly the sebaceous glands and the base
of the lashes [1]. Some authors study the comorbidity
of Demodex mites with rosacea and eye diseases,
and prove the association between them. The
association between acne vulgaris and Demodex
mites has not been sufficiently studied [2], so
assessing the risk of Demodex mites from acne is an
important topic for new research.

The theory of chances is one of tools to exam the
risk of skin lesions by Demodex mite in patients with
acne vulgaris.

Objective: to assess the risk of Demodex mite
occurrence among students with acne compared to
people without acne using chance theory.

Materials and methods

Total of 268 medical students with acne vulgaris
were included in the study to specify comorbidity
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categories were identified on the nominal scale
"Detected" and "Not detected" of the Demodex mites
in the epithelial scotch test. It follows that the
probability value is always less than or equal to one
[5].

Odds (O) — is a statistical parameter that is
determined by the ratio of the probability that a skin
lesion of the Demodex mites will occur to the
probability that the lesion will not occur. The
calculation was performed according to a standard
formula:

0=15

Interpretation of the of the chance value: 1) O =
1(or close to 1.0), indicates that the odds of exposure
among case-group are the same as the odds among
control-group. It means that the onset of a new
condition is not related to an existing disease; 2) O >
1, indicates that the odds among case-group are
greater than the odds among control-group [6]. It
means, that the existing disease in case-group might
be a risk factor for the new disease; 3) O < 1,
indicates that the odds among case-group are lower
than the odds among control-group. The existing
case in case-group might be a protective factor
against the disease than the probability that the event
will occur is less than the probability that the event
will not occur.

Odds ratio (OR) was determined by the ratio of
the odds of the 1% group (case) of students to the
odds of students of the 2" group (control) [7]. The
odds ratio shows how many times higher the
incidence among students with a risk factor (the
presence of acne) is in relation to the incidence
among students without a risk factor — acne elements
on the skin. The calculation was performed
according to a standard formula:

OrR=2
01

Interpretation of the of the odds ratio value: 1.0 —
this indicates that the risk of disease in groups does
not depend on the presence of a risk factor; if the
ratio is greater than 1.0, this suggests to assess the
risk as higher in the group exposed to the factor, if
the value is less than 1.0, this indicates a lower risk
in the group with the impact factor and may indicate
the presence of a "protective" factor.

Statistically  significant  difference  between
groups (case/control) indicates P value < 0.05, if P

Conclusions

Acne vulgaris elements suggest increased risk
for associated comorbidities such as Demodex

value > 0.05 it's not statistically significant
difference between groups [8, 9].

Confidence intervals are used because a study
recruits only a small sample of the overall population
so by having an upper and lower confidence limit,
we can infer that the true population effect lies
between these two points [10, 11]. The 95%
confidence interval (95% CI) is the most common to
determine the reliable range of values in the study.

Results

A repeated tape-test showed the presence of
Demodex mites in 2 (3.57%) students of the 1%
group and in 16 (21.05%) students of the 2™ group.

The probability value (P) of the Demodex mite
occurrence among students of the 1% group was P, =
0.037; among the students of the 2" group P, =
0.266. The data obtained show that the probability of
the Demodex mites’ occurrence is much higher
among students of group 2, who were diagnosed
with mild acne.

The odds (O) indicator in the 1% group of
students without acne elements was O; = 0.04, in the
2" group with a diagnosis of acne O, = 0.21.

The odds ratio (OR) value in the study groups
(case/control) was 7.20.

Confidence intervals (95% CI), within which the
given reliable probability were: confidence interval —
(1.582, 32.765); the lower limit of the confidence
interval (2.019, + o0); the upper limit of the
confidence interval (-0, 25680).

Significance test p value was 0.00533, which
indicated the reliability of the obtained data.

Discussion

Association between the presence of acne
vulgaris and the occurrence of Demodex mites is
confirmed by a number of studies showing an
increased risk of Demodex mites among patients
with acne compared with the control group. The
obtained value of the odds ratio OR — 7.20 in the
presence of mild acne among students was
significantly higher than in students without acne
elements, and approached the rate of patients with
rosacea OR — 7.57 in studies by other authors [12].
At the same time, the results of the study Zhao,Y. E
show that patients with acne only had a risk of
developing demodex OR — 2.80. One of the reasons
for the discrepancy may be different sensitivity of
used detection methods.

mites compared to the control group. It is
important to timely diagnosis acne vulgaris and
prescribe treatment regimens for prevention of
Demodex mites.
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OPTIMIZATION OF INDEPENDENT WORK OF STUDENTS IN
THE LIGHT OF INNOVATIVE EDUCATIONAL
TECHNOLOGIES WHEN STUDYING INTERNAL MEDICINE

The article deals with the organization of independent work of
students with the active use of innovative educational technologies that
open up new opportunities for optimizing the educational process in a
medical university and set teachers tasks that are aimed at developing
modern forms and methods of its implementation, which contribute to
the organization of professional activities at a qualitatively new level.
The purpose of the article is to analyze various aspects and methods of
independent work of students in the light of innovative educational
technologies in the study of internal medicine in order to optimize the
educational process.

The site of the Ukrainian Medical Stomatological Academy has a
web-page of Internal Medicine Department Ne 1, where students can find
guidelines for independent work for IV and VI courses in preparation for
classes in Ukrainian, Russian and English using the Internet. Future
doctors use multimedia technologies at meetings of the student scientific
society, during educational events and open lessons for school students,
organizing educational hours among the student audience, which
expands opportunities for creativity, develops competence and mobility,
and strengthens the role of independent work. Using the information of
the group "department of internal medicine Ne 1" in the social network
Facebook, students not only master modern learning technologies in the
era of the so-called information society, but also master communication
skills with other people, learn to search in different ways and analyze
certain information. As a result of the functioning of the computer class,
students have the opportunity to pass the test control of the initial and
final levels of knowledge in the current and final practical classes, test
tasks from the license exam "KROK-2", which encourages them to more
thorough preparation for classes in internal medicine. In the course of
studying internal medicine, it is important to create and optimize
conditions for independent work of students for further development of
professional competencies of a doctor: the ability to work with
information on the global Internet, to use the capabilities of modern
computer systems and innovative technologies to solve professional
problems.

The use of innovative educational technologies in the organization of
independent work of future doctors at Internal Medicine Department
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Ne 1 contributes to a deeper study of internal medicine, the formation of
professional knowledge and their application in practice, strengthening
the connection between educational and scientific work, and also
optimizes the learning process of medical students, which ensures the
dynamic development of a specialist's personality, activates his creative
and clinical thinking, helps to implement an individual approach to
training and meets the requirements of modern medical education.

Key words: innovative technologies, network Internet, internal
medicine.
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ONTUMI3AIIA CAMOCTIMHOI POBOTH CTYJAEHTIB
¥V CBITJII THHOBAIIMHAX OCBITHIX TEXHOJIOTTH TTPA
BUBYEHHI BHYTPIIIHbOI MEJUIIUHA

B craTTi pO3rIAHYTO OpraHi3amiro caMOCTiHHOI POOOTH CTYICHTIB 3
AKTUBHIM BHKOPUCTAHHSIM iHHOBAaIlifHUX OCBITHIX TEXHOJIOTIH, sIKi Bij-
KPUBAIOTh HOBI MOXJIMBOCTI U ONTHMi3allii HABYAIBHOTO MPOIECY y
MEIMYHOMY BHIII Ta CTABIATH NEpesl BUKJIaJadaMy 3aBIAaHHI, SIKi CIIps-
MOBaHi Ha po3po0Ky CydacHUX ()OPM Ta METOAMK HOr0 MPOBEACHHS, 110
copusie oprasizamii npogeciifiHol MisSIBHOCTI Ha SIKICHO HOBOMY PIiBHI.
Mertoto cTaTTi € aHalli3 Pi3HUX ACHEKTIB 1 METOJUK MPOBEICHHS CaMoC-
TiiiHOT pOOOTH CTYJEHTIB y CBITJIi 1HHOBAI[IHHUX OCBITHIX TEXHOJIOTiii
NpY BUBUYCHHI BHYTPILIHBOI MEAMIMHU 3 METOIO ONTHMIi3allii HaB4aIb-
HOTO TIPOIIECY.

Ha caiiti YkpaiHcbkol MeIUUYHOI CTOMATONOTI4HOI akazemii € Web-
cTOpiHKa Kadeapu BHYTpImHBOI MenunuHd Ne 1, Ha Kl CTyIEHTH MO-
KYTh 3HAWTH METOIWYHI BKa3iBKU [UIA CAMOCTiIHHOI pOOOTH CTYICHTIB
IV ta VI xypciB mig 9ac migroToBKH 0 MPAKTHYHOTO 3aHITTS Ta HA 3a-
HATTS Ha YKPaiHCBKil, POCIHCHKIM Ta aHIIIIHCHKI MOBax 3a JIOIOMOTOI0
Mmepexi [HrepHer. MaiiOyTHI Jlikapi BUKOPHCTOBYIOTh MYJIBTUMEIiiHI
TEXHOJIOTIT Ha 3aCiIlaHHAX CTYIEHTCHKOrO HayKOBOI'O TOBapUCTBA, Mij
Yac NPOBEACHHS OCBITHIX 3aXOJIiB Ta BIIKPUTHUX YPOKIB JUIsl YYHIB LKL,
oprasizailii BUXOBHHX TOIUH Cepel CTYIACHTCHKOI ayauTopii, 10 po3-
MIMPIOE MOXKITUBOCTI JJIT TBOPYOCTIi, pO3BHUBAE KOMIETEHTHICTH Ta MOOi-
JBHICTB, MMOCHUIIIOE POJIb caMOCTiHHOI podotu. KopucTtyrouuncs iHpopma-
miero rpynu «kadeapu BHYTpimH0I Meauiuan Ne 1» B corianbHii Me-
pexi Facebook, ctynenTu He TiNbKH OCBOIOIOTH Cy4acHi HOBITHI TEXHO-
JoTil HaBUaHHS B €MOXY, TaK 3BaHOTO, iH(POPMAMIHHOTO CYCIIJIbCTBA,
ajyie ¥ ONMaHOBYIOTh HABMYKHM KOMYHIKAIii 3 IHIIMMH JIOJAbMH, BUATHCS
IIYKaTH Pi3HOMAaHITHUMHE CIIOCOOaMM Ta aHali3yBaTH MEBHI BiJOMOCTI.
V pesynbTaTi QyHKIIIOHYBaHHS KOMITIOTEPHOTO KJIacy MaOyTHi Jikapi
MAalOTh MOXITUBICTh MMPOXOAUTH TECTOBHH KOHTPOJb BUXiTHOTO U KiHIIE-
BOTO PiBHIB 3HaHb Ha MOTOYHUX Ta MiJICYMKOBUX MPAKTUYHUX 3aHATTAX,
TECTOBI 3aB/IaHHA 3 JineH3iiiHoro icrmty "Kpok-2", mo croHykae ix 10
OBl peTesIbHOT MIATOTOBKM /IO 3aHATh 3 BHYTPINIHBOI MenuuuHH. B
XO/1 BUBUCHHS BHYTPIIIHbOI MEAWIIMHYU BaXKJIMBUM € CTBOPEHHS Ta OII-
TUMi3allisi YMOB CaMOCTiifHOI poOOTH CTYIEHTIB AJs mojaisioro ¢op-
MYBaHHS NMPOQeciiHNX KOMIETEeHIIl JIiKaps: 3JaTHOCTI NpalfoBaTH 3
iH(popMati€eo y riobanpHIH Mepexi [HTepHeT, 3aCTOCOBYBAaTH MOXIIH-
BOCTI CyYaCHHX KOMII'IOTEPHHX CHCTEM Ta IHHOBAIliHHMX TEXHOJIOTii
JUTsI po3B'si3aHHs MpodeciiftHuX 3a1ad.
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BukoprcranHs iHHOBaIliHHUX OCBITHIX TEXHOJOTIH B opraHizarii
caMoCTiifHO1 poboTr MaiiOyTHIX JikapiB Ha Kadenpi BHYTPIIIHBOT MeIH-
muHA Ne | cnpusie GinbIn rTMOOKOMY BHBUEHHIO BHYTPIITHBOT MEIHIIH-
HH, (hOpMyBaHHIO MPoQeCiHNX 3HaHb Ta iX 3aCTOCYBAaHHIO Ha MPAKTHUII,

IIOCHUJICHHIO 3B’H3Ky MiX HaBYaJILHOKO Ta HaYyKOBOIO pO6OTOIO, a TaKOXK

ONTHMI3Yy€ MPOIEC HABYAaHHs CTYJCHTIB-MEIMKIB, 10 3a0e3rnedye AnHa-
MIYHHH PO3BUTOK OCOOMCTOCTI (haxiBIsl, aKTHBI3ye HOro TBOpYE Ta Kii-

HIYHE MHCIICHHS, JOTOMAarae peanisaiii iHAWBIIyaJbHOTO MiAXOIY IO

HaB4YaHHA Ta Bi[[HOBi[[a(l BUMOI'aM Cy‘{aCHO-l. MEIUYHOL OCBITH.

KirouoBi cioBa: iHHOBaIiHI TeXHONIOTIi, Mepexa [HTepHET, BHYT-

PIIIHS METUITMHA.
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Beryn

IHTerpaiiist BUIIOT MEIMYHOI OCBITH 1O KOHKY-
PEHTO31aTHOTO E€BPOIEHCEKOTO MPOCTOpPY TOTpe-
Oye 1HHOBAIIMHUX MIAXOMIB y MiArOTOBII KBamidi-
KOBaHHX (axiBIiB, M0 0a3yBaTUMETbCsA Ha 301Tb-
IICHHI OpTraHi3aIiifHOTO, MUIAaKTUYHOTO Ta METO-
JTUYHOTO PeCcypcy caMOCTiHHOI poOoTH MaiOyTHIX
nikapiB [1, 2]. Ha cydacHomy erami mpodeciitnol
OCBITH, 3T1HO 3 3acaJaM{ Ta BUMOI'aMH BOIIOHCH-
KOTO TMPOIIECY, MOCHIIIOETHCS aKIIEHT Ha ITiJBUIIICH-
Hi pouti caMocTiiHOT poOoTH cTyAeHTiB [1].

ChorofiHi MIiArOTOBKa MaiOyTHBOTO (haxiBis
Ma€e cOpusATH Ta (GOpMyBaTH y HBOTO MOTpeOy B
MOCTITHOMY CaMOCTiHHOMY HaBYaHHI 3 ONaHyBaH-
HSIM MPaKTUYHUX HABMYOK Ta BMiHb. Buii MeanaHi
3aKJlad TIOBHHHI IiIBUIIYBATH MiATOTOBKY BHCO-
KOKBaNi(piKOBaHUX IiKapiB, 3 BHUKOPHCTAaHHIM Ta
OBOJIOJIIHHSIM CY4YaCHUX CTaHAApTIB HaJaHHS Me-
JIMYHOT JIOTIOMOTH, 1[0 3HAYHO BIUIMHE Ha e(eKTH-
BHICTb JIIKYBaHHS Ta IPOTHO3 3aXBOPIOBaHH [3].

B tenepiliHiii yac 3aCTOCYBaHHS 1HHOBALIHHIX
TEXHOJIOTiH B HABYAaHHI CTYJCHTIB-MEIUKIB CIIPHSIE
PO3BHUTKY y HUX KJIIHIYHOTO MHUCIICHHS, ()OPMyBaH-
HIO BHCOKOI KOMIETEHTHOCTi, MpodecioHamizmy,
mo 3abe3rnedye SKICTh KOHKYPEHTOCIIPOMOXKHOTO
(axiBipt B MallOyTHIN IisutbHOCTI [4].

3 peopMyBaHHSIM MEIUYHOI OCBITH 3pOCTAIOThH
i oOcsaru iHpOpMarii, sIKy MOBHHEH 3aCBOITH CTY-
JICHT, [0 3MYIIy€e BUKJIAIadiB IIyKaTH CydacHi Ta
JIOCKOHAJII IIUISIXM OpTaHi3allil HaBYaJIbHOT AisUTbHO-
CTi 3 BHKOPHCTAaHHSAM IHHOBAaIlifHUX TEXHOJOTIMH,
SK1 pO3LIMPIOIOTE iH(OpMAIIiitHi pecypcu.

Opranizanis caMocTiiHOT poOOTH CTYIEHTIB 3
AKTUBHAM BHWKOPHCTAaHHIM 1HHOBAIIITHMX OCBIT-
HIX TEXHOJOTIH BiIKpPHBAa€ HOBI MOMIIMBOCTI IS
ONTUMI3allil HaBYAIBHOTO IPOLECY Y MEAUYHOMY
BHII Ta CTaBUTh Nepe]] BUKIAJAadyaMHU 3aBJIaHHS,
AKi CIpsAMOBaHI Ha po3poOKy HOBUX (popM Ta Me-

TOJUK HOTO MPOBEACHHS, IO CIIpHsie (OPMYBAHHIO
npodeciifHol AisTPHOCTI Ha SKICHO HOBOMY piBHI
[5].

3a ymoBaMH bBOJOHCBKOTO mpoOIECy BEIHKa
POIb TIPUIUIAETHCS CAMOCTIHHIA poOOTi CTYACHTIB,
sKa € 3ac000M ONaHyBaHHS HaBYaJbHUM MaTepia-
JIOM Yy BUIBHHIA Yac Bil 0OOB’SI3KOBHX 3aHATH Ta
HEBiJ’€MHOI0 YaCTHHOIO IMIATOTOBKU MaiOyTHHOTO
¢axiBis [1]. MeToro caMocTiiiHOT poOOTH CTyICHTA
€ HaOyTTs JOJATKOBUX 3HAHb 3 JUCUUILTIHHU, 30K-
peMa BHYTPIIIHBOI MEAMINHH, IIepeBipKa OTpUMa-
HUX 3HaHb HA MPAKTHIl, BUPOOJICHHS NMEBHHUX JOC-
TIHUIBKUX Ta (axoBHX BMiHb i HaBuuok [1, 5].
Juis ymocKoHalleHHST caMOCTiHHOT poOoTH MaiOyT-
HIX JIKapiB MOTPiOHO 3a0e3MeUnTH iX Pi3HOMAHIT-
HUMU popMaMy HaBYaJIBHOI iH(pOpMallii B cydacHii
chepl iHHOBalii, 100 BIAKPUTH mHepel KOKHUM
MOJKJIMBICTh Haie()EKTUBHIIIOIO 3aCBOEHHS MaTe-
piainy 3rifHO 3 Horo (i3i0J0riYyHUMHU 0COOIUBOCTSI-
MU HEPBOBOI CUCTEMH Ta TUIIOM TEMIIEPAMEHTY.

[ligroroBKa HOBOTO MOKOJIIHHS (axiBIB y 0e3-
MEXHOMY IHHOBAaI[ifHOMY CEpEIOBHIII B yMOBaX
pedopMyBaHHSI CHCTEMH OXOPOHH 37I0POB'SL HE MO-
XKIMBO ySIBUTH 0O€3 3MOTM ONAaHYBAaHHA HUMH IIiJ
Yac HaBYAHHsS HAWHOBIMIMMH JOCSTHEHHSIMU MEIH-
YHOT HayKH, 30KpeMa, NPU BUBUEHHI BHYTPIIIHBOT
MEIUIUHH [6].

CyuacHi CTyA€HTH MOBHMHHI OyTH mpodeciiHo
MOOUIBHUMM, BOJOMITH CAMOCTIAHICTIO MHUCIICHHS
Ta THYYKHM MEHTAJITETOM Yy BHpIIICHHI CKIJIAJHUX
3aBlaHb TPU JIarHOCTHIII Ta JIKyBaHHI 3aXBOPIO-
BaHb, HaJaHHI HeBiTKIagHOI momomoru [2]. Pop-
MYBaHHS TakHX SIKOCTeH HEOOXiJHO HarpaBUTH Ha
PO3BHTOK ITi3HABaJIbHOI Ta IpodeciiiHoi camocTiii-
HOCTI, SIK OCHOBHHUX PUC Mail0yTHHOTO (haxiBIIsl.

HasBHicTp MOTHBamii y CTyZeHTiB-MEIHKIB
CIIOHYKa€ 1X JI0 aKTUBHOI CaMOCTiiHHOI poOOoTH, 10
€ 3aropyKOI0 IMOJANBII0I MalOyTHROI e(heKTUBHOI
mpo¢eciifHol AiATBHOCTI.
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Merta cTaTTi — IpoaHai3yBaTH Pi3Hi aCNEKTH i
METOAMKH IPOBEICHHS CaMOCTIHHOI poOOTH CTyIe-
HTIB y CBITJIi iHHOBAaIlIfHUX OCBITHIX TEXHOJOTiH
NPY BHUBYCHHI BHYTPIIIHHOI MEAWIIMHH 3 METOIO
ONTUMI3aIlil HABYAJILHOTO MPOLIECY.

OcHoBHa 4yactuHa. OCHOBHUM 3aBJaHHS Ha-
BYAJIBHOTO TPOLECY, 30KpeMa CaMOCTIHHOT poOOoTH
€ HaBYUTH CTYJICHTA KJIIHIYHO MHCIIUTH, aHaJi3yBa-
T iH}oOpMalio, BMITH OOIPYyHTYBaTH IpaBUJIb-
HICTh BHOPAHOTO PIillIeHHS Cepel BeIUKOi KUTBKOCTI
pi3HUX BapiaHTiB [7].

BrpoBamkeHHs OCBITHIX iHHOBAaIIHHUX TEXHO-
JIOTiH € BaXJIMBOIO JIAHKOIO BTUICHHSI KOMIICTEHTHI-
CHOTO MIAXOMy Yy HaIlii BWINi MEIWYHIN OCBITi,
mo Habmmxkae ii 1o MbkHapoxauux Bumor [8]. B
TENepilllHii Yac 1HHOBalil y HaBYaJbHOMY HpoLeci
B BHIIM IIKOJI IIUPOKO OOTOBOPIOIOTHCS Ta MOB'SI-
3YIOTh 3 BJIOCKOHAJCHHSIM, TpaHC(HOpPMAL€E0 iCHY-
I0Y0T0 TPAJAMIIIHOTO MeNarorivyHoro Imporecy,
BIIPOBQ/DKCHHSAM IHHOBAIIMHAX TEXHOJOTIH, IO
MOTPeOyIOTh MOCTIHHOTO PETENPHOTO BUBYECHHS Ta
HAYKOBO-TIPaKTUIHOTO OoOTrpyHTYBaHHA [9]. Ycmim-
HE HaBUaHHS CTYACHTIB 3 MOAAJIBIIO mpodeciii-
HOIO TISUTBHICTIO 3QJICXKUTH Bifl IX epyAHIlii, JIOTid-
HOTO Ta KJIIHIYHOTO MHCIICHHS, MPalbOBUTOCTI Ta
KOMYHiKa0eapHOCTi [9].

Opranizaiis Ta YJOCKOHAJICHHS CaMOCTIHHOT
POOOTH CTY/CHTIB 3 BUKOPUCTAHHSAM 1HHOBAIIHHUX
TEXHOJIOTIH cTajgo Habarato MpOCTilie, TOMY IO 3
BUKOPUCTAHHSAM [HTepHET-TEXHOJOTIH BCi MaTepia-
M MOJKHAa 3HAWTH Ha CIElali30BaHuX web-
cTopiHkax y ButbHOMY goctymi [10]. CroronHi He-
MOXIIMBO YSBUTH BHIIy MEIUYHY OCBITY 0€3
KOMIT'FOTEpHOI TeXHIKM Ta riodanpHOT Mepexi [H-
TepHet [6, 11]. IlinroToBKa 10 MPaKTHYHUX 3aHSTh,
30KpeMa, Ha Kadenapi BHyTpiniHboi Meauuau Nel
YkpalHChKOT MEIUYHOT CTOMATOJIOTIYHOT aKageMii
MPOBOIUTHECA 3 OOOB’S3KOBMM BHMKOPHCTaHHAM
EJIEKTPOHHUX MiJAPYYHUKIB Ta MOCIOHHMKIB 3 BHYT-
pimHiX XBOpoO, BeO-caiTiB kKadenp, My IbTUMETiH-
HHUX IIpe3eHTalii, pecypciB BcecBiTHBOI Mepexi
InrepHer, HaBYanbHUX Bineo¢inbMiB, GoTomarepi-
aJIiB Ta pEeHTreHorpaM, CUTyaliiHnx 3aga4d. Hayko-
Bi (biTbMU HAZIAIOTH MOJKJIMBICTB MPAaBUIIBHO OCBOI-
TH TPaKTHYHI HaBUYKU. BIpOBa/UKEHHS TaKuX 1H-
HOBAIlill y meaaroriyHuii mporec 3abe3nedye Tmif-
BHIIEHHS SIKOCTI HABYaHHS CTYCHTIB.

Bnposamkenns mepexi [HTepHET B caMoCTiiiHy
poOOTYy CTyIeHTIB mependadae iX caMOOCBITY, Be-
MUKy IHOUBIIyali3allifo 3aBJaHb y I033aayauTop-
HUH 4Yac. 3aBIsIKH KOMYHIKAI[ITHIM MO>KJITHBOCTSIM
riobanbHOI Mepexi MaiOyTHIH (axiBeup y Oynab-
SKAH 9ac MOXKe OTPUMATH MOTPiOHI BUIM iH(pOpMa-

mii (Tekcr, rpadika, Bifeo, aymio, TIMEPTEKCT) Ta
pizHi ¢dopmu ii momaHHS (OCBiTHIH TOpTai, BeO-
caiiT, BeO-KBECT, €IEKTPOHHHUHA MiAPYYHHUK TOIIO)
[10]. Bumorn, o BECYBalOTHCS O MEIMYHOI OCBi-
TH IIBUJKO 3MIHIOIOTBCS: KpiM 0a30BHX 3HaHb 1
MOCTIHHOTO OBOJIOAIHHS HOBUMHM CYYacHHH JIiKap-
npodecioHay MOBHHEH BMITH IPOJYKTUBHO BHKO-
pHUCTOBYBATH iH(pOPMAIIiiHI pecypcH.

3HAaYHUI MO3UTUBHHMN BIUIMB HA MiJABHIICHHSI
SIKOCTI TIATOTOBKM MaiOyTHIX (haXiBIiB CIIPaBIIsiE
3aCTOCYBaHHS E€JIEKTPOHHUX HOCIiB iH(opmarii B
TpoIieci HaBYAHHS, IO CIpPHSAE OUTBII YCIIITHOMY
nporecy 3100yBaHHS 3HaHb. EJNEKTpOHHUI miapy-
YHHK — 1€ iHpopMamiiiHa 0a3a HaBYAIBHOTO MaTe-
pianmy, 0 MICTUTBCS Ha EJNEKTPOHHHMX HOCISX Ta
BIJITIOBIZIa€ MTUAAKTUYHAM TMPHHIUIAM OCBITHHOTO
npouecy. B HbOMy BUKOPHCTOBYIOTHCS TpaHLiitHi
Ta HOBITHI (OpPMU Mi3HaHHs iHpopMaii, o Jono-
Mara€e CTYISHTCTBY JOCSATHYTH BHCOKOTO pIiBHs
VCIIIOTHOCTI B HaBYaHHI. ENEKTPOHHI HiApyIHHKH
CTHMYITIOIOTH Ti3HABAJLHUN iHTEpeC MaiOyTHHOTO
(axiBusg 10 OMpaIoOBaHHSI IICBHOTO Marepiany,
BUKOHAHHS IOCTAaBICHUX 3aBJaHb, 3a0€3MeUylOTh
IHTEePaKTHBHICTh, 3BOPOTHUH 3B 530K Ta I03BOJIA-
I0Th €()EKTUBHO BIIOPATHUCS 3 CAMOCTIlHUM OCBO-
eHHsM Marepiany [10, 12]. Bonu nocriiiHO 3MiHIO-
FOTh CBill 3MICT, 3aJIC)KHO BiJl 3MiH B CYCIUILCTBI Ta
MEUIIMHI, TIPH PO3POOII HOBUX METOJIB J[i1arHOCTH-
KM Ta JIIKyBaHHS THX Y1 1HIINX 3aXBOproBaHsb [13].

l'osoBHE 3aBIaHHS BUINOTO MEAWYHOTO HABYaA-
JBHOTO 3aKJIa/ly — HE TUIBKU 3a0€31EeYUTH OCBOEHHS
CTYACHTOM IIEBHOTO 00’eMy O0OOB’s13KOBOi iH)OP-
Mariii, ajie i CIIOHyKaTH MaOyTHBOTO JIiKaps caMo-
CTIHHO BYMTHCSI BIPOAOBX YCHOTO JKUTTS: IiJIBH-
IIYBAaTH CBOIO MpodeciiiHy KOMIIETEHTHICTh Ha (a-
XOBHX TEMaTH4HUX Kypcax, BifBiqyBaTH KoH(epe-
HIIT Ta KOHrpecu, OpaTu y4acTb y pPi3HONPOQisib-
HUX BeOiHapax, IO IOMOMarae MiATPUMYyBaTH BU-
COKHMil piBeHb npodecioHanizMy NpH NPOBEIEHHI
aIeKBaTHOI JiarHOCTHKH Ta YCIIIIHOMY JIiKyBaHHI
xBopux [14, 15].

CryzmeHT mix yac camocTiiiHOi poOOTH NOBUHEH
CaMOpO3BHMBATHCSI Ta  CaMOBJOCKOHAJIIOBATHCS:
MIPaIfoBaTH, JyMaTH, OCMHCIIOBATH HaBYAJIbHUIM
MaTepiall, 3aCBOIOBaTH HOTO Ta BMITH 3aCTOCOBYBa-
TH CBOi 3HAaHHSI, 1110 CTAE 3aMOPYKOI e(EeKTHBHOTO
(hopmyBaHHsT mpodeciitHoi caMOoCTiHHOCTI Ta ycITi-
ITHOTO HaBYaHHA [2, 5, 7].

CpOro/iHi y BHINUX MEIUYHUX 3aKIalaX HaBua-
€TBCS TIOKOJIIHHS Jtozelt iHdopMaliiiHOro cycmibe-
TBa Ta KOMIT'IOTEPHUX TEXHOJIOTIH, mpodeciiiHa mis-
JBHICTH SIKMX OYIy€eThCsl HA BUKOPHCTAaHHI iHpopMa-
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MIHHAX TEXHOJIOTiH, PecypciB KOMIT FOTEPHUX CHC-
TeM Ta [HTepHET-TexHoMOoTIH [11].

[HTepHeT-TeXHONOTII — e KOMYHIKamiiHi, iH-
(hopMariifHi Ta iHIOI TEXHOJOTII Ta cepBicH, IPyH-
TYIOUHCH Ha SKi 3IHCHIOETbCS AISUIBHICTE B IHTEp-
HeTi a00 3a TOTIOMOTOK0 HBOTO. 3aCTOCYBaHHS CY-
YaCHUX Web-TeXHOJIOTIH, sIKi IIOIHS OHOBIIIOIOTHCS
Ta TMPOTrPECYIOTh, BIIKPUBAE HOBI MOXIIUBOCTI B
oprasizauii camocTiifHOi pobOTH MaOyTHIX JiKa-
piB, IO cIpHsie PO3BUTKY IMi3HABAIBHOTO iHTEPECY
CTYACHTIB [I0 TIpeaMeTa Ta (OpMyBaHHIO KIIIHITHO-
ro mucienss [10, 12].

[HTEepHET-TeXHONOTii TO3BONAIOTH OTPUMATH
JIOCTYT 10 HEOOME)KeHNX MacHBiB iH(popMmaii, mo
Jla€ MOXMUIMBICTBh SIK CTYAEHTY, TaK 1 BUKJIaJady
OpraHizyBaTH HaBYaJbHHMU Iponec 3rinHo bonoH-
ChKOTO Tpouecy. BcecBiTHS Mepexka € 3acoOoM,
IHCTPYMEHTOM ISl MIOLIYKY Ta aHaJli3y OCBITHBOI
iHpopManii 3 TiIraHTChKOI0 HEBUYEPITHOIO 0a3010.
Be3mexni moximBocTi [HTepHETY HEOOXiqHI CTY-
JOCHTaM IJIsl OTPUMAaHHS (axoBHX 3HAaHb, HAOYTTA
NPaKTHYHUX HABUYOK, ICBHUX BMIHB Ta € JDKEpe-
JIOM X aKTUBHOI mpodeciiinoi aisubHOCTi [3, 10].

BuainsaoTe OCHOBHI HamNpsSMKH BHKOPHCTAaHHS
[HTEepHET-TeXHOJIOTIH B HABYAJILHOMY MPOIICCI Ta B
JUSUTBHOCTI CTY/ICHTCTBA!

e TOIYK MarepianiB B Mepexi [HTepHeT st
JIOCJIIAHUIIBKOT pOOOTH;

e orpumaHnHs iH(popMaLil npo KoH(epeHii,
KOHKYPCH 1 TPaHTH;

e BimmpaBKa 3asgBOK, JOTOBield Ha KOH(]e-
PeHIii;

e  myOmiKamist pe3yabTaTiB JOCIITHUX POOIT;

e  B3aEMOJis 3 LEHTPaMH, IO OPraHi3yrTh
JIOCJITHUIBKY JisUTbHICTB;

e  JIHCTYBaHHA 3 OJHOAYMIISIMU B iHIIHX MicC-
Tax 1 kpaiHax;

®  BUKOHAHHS CaMOCTiIHHHX 3aBJIaHb;

e  ckiamaHHs pedeparis Tomio [3].

BpaxoByrouu BeNMKY KUIBKICTh HAIPSIMKIB 3aCTO-
CyBaHHs [HTepHeT-TeXHOJIOTIH y MaiOyTHIX (axiBuiB
3'IBIIIETHCS TIPOOIIEMA BiICYTHOCTI PO3YMIiHHSI CTYyIIC-
HIO HeoOxigHocTi iH(opManii Ta MoXIHMBOCTEH i 3a-
crocyBanHs [2]. ToMy ChOTOZHI B OCBITI OCHOBHUM
3aBJaHHSM BHKJIa[a4ya € He TUIbKH HaJaHHS Cy4acHOl
iH(pOpMaIlii, ae i opraHizallis Mporecy AOCTYITy JO
Hei Ta 3aco0iB 00poOku. ToOTO BUMTENH MOBHHEH
3aIpPONOHYBATH TEPENTiK EIEeKTPOHHUX ajIpec 3a TeMa-
THKOIO, 10 Oy/ie PO3rIISIATHCS HA 3aHATTI, MOSICHUTH
0c00MMBOCTI pOOOTH y Pi3HUX TOIIYKOBUX CHCTEMaX,
OpieHTYBaTH 3700yBaviB OCBITH Ha TBOPYMH, YCBilO-
MJIeHHH BiOip iHopmarii.

Po6Gora ctyneHTiB y Mepexi [HTepHET 0XOIUTIoE
pi3HI BHIN NiSITHHOCTI:

e camocCTiiiHy poOoTy 3 MenudHoI0 iH(pOp-
MaIll€ro;

® CaMOCTiiiHy HaBYalbHY JisUIBHICTBH (y pe-
JKMMI CaMOOCBITH);

® TIOrJIMOJICHHS 3HAaHb Y MEBHIH Taysi;

® MIArOTOBKY JIO ICIHTIB;

® JUCTaHIl{HEC HABYAHHS ITiJ] KCPIBHUIITBOM
BUKJIa/1a4a;

e cCrinKyBaHHS B Mepexi [12].

Taki BUIN AISITBHOCTI 3aBXKIU BUSBIIIOTH PO-
00Ty cryzmeHTa 3 iH(pOpMaIiio, SK0i B III0OaNbHIN
Mepexi 0e3miy, TOMy BaKITMBO BHU3HAYUTH MaKCH-
MaJibHO e()eKTHBHI PEecypcH B HaBYaJbHOMY IIPO-
meci.

B mpocropi InrepHer icHye HeoOMeXeHUIt
CIIEKTp €JIEKTPOHHUX PECYPCIB, SIKI MOKHAa BUKOPH-
CTOBYBATHU IIijl 4ac MiATOTOBKH JO 3aHITh 3 BHYT-
pimHEBOI MeauIuHY. Bennka KiTbKiCTh MEAWYHHX i
OCBITHIX BHJaHp IMyOJIKyOTh Ha CBOiX caWTax i
mopTajiaX CTaTTi, HaBYaJbHI MOCIOHWKH, KHUTH Ta
IHITy JTiTEepaTypy, SIKa BHKOPHCTOBYETHCSA B SIKOCTI
HaBYAIILHOI [4].

Jns xpamoi opraHizamii caMOOCBITH Ta CaMOB-
JIOCKOHAJICHHS] B Mepeki [HTepHeT HeoOXigHO BCi
Mequ4Hi 1H(pOpMaliiiHi pecypcH YMOBHO MOJIIHTH
Ha:

® IOpTaJU — BY3bKONPO]UIbHI Ta 3arajibHi,
SKi € HaWKpalluMH JDKepena Juisi OTpH-
MaHHS MEIUYHOI iHpOpMaIlii Ta KOHTaKTIB
3 KOJIETaMH;

® KaTaJoTW Ta PEHTHHIOBI CHCTEMH 31 CIHC-
KaMu (haXxoBUX pecypciB Mepexi [HTepHer,
BIJITOBITHO 10 TEMATHKAM;

® [IOIIYKOBI Ta JOBIJKOBI CHCTEMHU;

e MeauuHi 0a3u JaHuX;

®  CaliTH MEIUYHHUX BU/IaHb;

e CaiiTH HaBYAJIbHHUX, HAYKOBUX 3aKJIaJiB Ta
oprasizarii;

® CaliTW KJIHIK Ta MEIUYHUX IICHTPIB;

® TIpUBATHI CTOPIHKH JIiKapiB.

Indopmaniss oTpuMaHa 3a JIOIOMOTOI0 TAaKHX
MEIMYHHUX pEecypciB 3aBXIU CydacHa, HOBITHS, J10-
CTOBIpPHA 3a 3MICTOM, JTOCTYITHA 32 (JOPMOIO, BUCO-
KOsIKiCHa, 13 ¢ororpadismu, rpadikamu, mgiarpama-
MH, IO MiIBHUINYE iHTepec Maii0yTHROTO JiKaps 10
HaBYaHHSI.

B camocriiiHiit poboTi cTyaeHTa-MeauKa € Horo
MOTHBAILiS, MIATOTYBaHHSA 0 TPOQeciiHOl Tisiib-
HOCTI B yMOBaxX Cy4aCHHX BHMOT Ta iHHOBaLliHHX
TEXHOJIOT1H 10 MeANYHOT IPaKTHKH.
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[[TonenHe BUKOpPUCTaHHS pecypciB [HTEpHET Yy
CaMOOCBITI TOTY€ CTyIE€HTa-MeINKa 10 iHTEJICKTya-
JBHOI MiSUTBHOCTI B iH(OpMAIiifHOMY CYCHIJIBCTBI,
JoroMara€  HAaKONHWYYBaTH,  CHCTEMaTH3yBaTH
3HaHHs, OOMIHIOBATUCS HUMH, 3MYIIYE PO3BHBATH
TBOpUE, JIOTIYHE Ta KIiHiYHe MuUCIeHHs [3, 16].

Ha caiiti YkpalHCbKOT MEAMYHOI CTOMATOIOT Y-
HOi akajzeMii € web-cTopiHka Kadenpu BHYTpill-
HBOT MeauIHU Ne 1, e CTyZAeHTH MOXKYTh 3HAWTH
st cebe BCIo HeoOXimHy iHGopMamito, SK HaBYa-
JBHOTO, TaK 1 OpraHi3amiiHOTO XapakTepy, 30Kpe-
Ma, TaM BUKJIaJeHl METOAUYHI BKa31BKH IJIsI CaMOC-
TifiHOi poboTH crynentiB IV Ta VI kypciB mix gac
MiATOTOBKH JI0 MPAKTHIHOTO 3aHATTS Ta HA 3aHATTA
YKpaTHCHKOI, POCIHCHKOIO Ta aHIJIICHKOI MOBa-
MH 3a JIOTIOMOTOI0 Mepexi [HrepHer. B Hux 3a3Ha-
YCHO aKTyaJbHICTh TEMH;, KOHKPETHI I[ii; 0a30Bi
3HAHHS, BMiHHS, HABHYKH, HEOOXIIHI /TSI BUBYECHHS
TeMH (MDKIMCUMIDTIHApHA IHTErpaiis); 3aBIaHHs
JUIL CaMOoCTiHOI poOOTH Mix Yac MiATOTOBKH IO
3aHATTS Ta Ha 3aHATTI (EpeNTiKk OCHOBHUX TEPMiHIB,
apaMeTpiB, XapaKTEPHCTHK, SIKi IOBUHEH 3aCBOITH
CTYACHT IPH MiATOTOBII IO 3aHATTS; TCOPSTHUHI
MUTAaHHS 10 3aHATTA Ta NpPaKTU4HI pobotn (3a-
BIaHHs), sSIKi BUKOHYIOTbCS Ha 3aHATTI); 3MICT Te-
MH; Marepiajd A CaMOKOHTPOJIO; JITeparypa
(ocHOBHA, TOJIATKOBA), sIKa MPEJCTABIICHA TOCTOBI-
pHUMH web-pecypcaMH 0 HaBYaIbHIHM, TOBIJHH-
KOBIH, METOIMYHI# Ta HAyKOBiil JmiTeparypax. Jlyxe
BRKJIMBUM € MIBHAKE OHOBJIEHHS MiXHapoaHOi
KOMIT'F0TepHOI Mepexi [HTepHeT, Ha BiIMIHHY BiX
HaBYAJIBHHUX TOCIOHWKIB, MOHOTpadiif, HAYKOBUX
KypHaJIiB. TOMy Ha MOYaTKy KOKHOTO HaBYaJIbHO-
ro POKY BHKJIajadi Kadeqpu OHOBIIOIOTH 1 JOMOB-
HIOIOTh METOJMYHI BKa3iBKH, JICKIIAHUI MaTepial,
BUKOPHCTOBYIOYHM HAiOUIbII CydacHi Jpkepena iH-
(dopmariii, o Mae MpiOpUTET Y MOPIBHSHHI 3 Harie-
POBUMH HOCISIMH, SIKI HEPIJIKO BTPAyarOTh aKTyalb-
HICTB YK€ Ha eTami iX BUJIaHHS.

Takum uuHOM, ctynerTa [V i VI kypciB Memmd-
HUX (aKyJIbTeTiB Ta (aKyIbTeTy IHO3EMHHX CTYy/ie-
HTIB, 1[0 HaBYalOThCS Ha Kadeapi BHYTPINIHBOL
memunuHu Ne 1, BUKOpHCTOBYIOUM Mepexi IHTep-
HeT, Jie BUKJIaJICH] JaHi Marepiaiu, MaroTh MOXJIU-
BICTh rapHO MiJArOTYBaTUCS [0 MPAKTHYHUX 3aHATh,
Jle pO3MIIAJAIOTHCS HAWOUIBII cydacHi MO Ha
eTIoJIoTif0, MaToreHe3 Pi3HWX 3aXBOPIOBAHb BHYT-
pilHIX OpraHiB, MPOBOJUTHCS OIS XBOPUX 3 00-
TPYHTYBaHHIM KJIIHI9YHOTO J[iarHO3Y, MPOBEIECHHIM
TUQepeHIlianbHOl  MTIaTHOCTHKH, ITPU3HAYCHHIM
a/IEKBATHOTO JIIKyBaHHS.

Takox Ha web-cTopiHii kadeapu BHYTPIiIIHBOT
MeaumuHd Ne 1 TakoK MO’KHA O3HAHOMHMTHCS 3

pe3yJibTaTaMu JTIKyBaJIbHOI, BHUXOBHOI, HayKOBO-
nociigHol IISITBHOCTI po¢hecopChKO-BUKIIA-
JabKOTO KOJICKTHBY. lle momomarae CTyAeHTOBI
JOJYYIHUTHUCS IO PI3HUX HAMPSIMKIB POOOTH KOJICK-
TUBY KaeapH, IessKUM BU3HAYUTHUCS 3 TEMOIO CBOET
Mai0yTHbOI HayKOBOI pOOOTH, aJKe Lie € OJHHUM i3
BHJIIB CAMOOCBITH, III0 TOTJIMOJIOE Ta 3aKPIILIIOE 1X
3HaHHsA. MalOyTHI Jikapi BYaThCsl CaMOCTIIHO
3IiICHIOBATH MOIIYK HAYKOBOI JITEpaTypu Ta aHa-
7i3yBaTH ii, MJIAHYBaTH Ta MPOBOIWUTH IIEBHI JOCITI-
JOKEHHS 3 TI01aJIbIIOI0 CTATHCTHYHOI0 00pPOOKOIO 32
JONIOMOTOI0 CYYacHHX KOMI'FOTEPHHX MpOrpaMm.
JismpHICT FOHOTO HAYKOBIL Iependadae po3BUTOK
3IaTHOCTI (OpPMYBaTH HOBI 3HAHHSA, OTPUMYBATH
(daxkTH4HMII MaTepian, poOWUTH HAYKOBI y3araib-
HEHHSI, PO3BHBATH B IPOIIECI PO3B'SI3aHHS TEOPETHU-
YHUX TpOoOJieM 1 NPaKTUUHUX 3aBJaHb KIIiHIYHE
MHCJICHHS. YCHINIHICTh AaHOTO BHIY CaMOOCBITH
NOB’si3aHa 3 MOTHBAIIHOIO CIPSIMOBAHICTIO, SKa
BH3HA4Ya€ TOTOBHICTHP MaHOyTHBOTO (axiBIs [0
HaBYaHH:, HAOYTTs npodeciiiHuX 3HAaHB Ta B MOJa-
JpIoMy 3abesmedeHHs (axoBoro pocty [17]. Im-
(dopmariitHa 6aza Mepexi [HTepHeT — 1Ie Haliedek-
THUBHIIIMH NUIAX O3HAHOMJIGHHA CTYAEHTIB 3
OCTaHHIMHM JIOCSTHEHHSMH Hayku. ToMy BHKOpHUC-
TaHHS HOTO PECypCiB y HAyKOBO-IOCHiHINA poOOTI
JoromMarae CTyJeHTY OuIblI TJIMOOKO 1 JIeTaJbHO
03HallOMHUTHUCS 3 TEMAaTHUKOI JIOCII/DKEHHs, aHalli-
3yBaTW HasiBHY JIITEparypy, BU3HAUUTU aKTyalb-
HICTB Ta aHaJi3yBaTH Pe3yJbTaTH YK€ IPOBEICHUX
B JIaHI{ Taxy3i JOCIIIKEHB, IO CIpusie 30araueHHIO
Ta PO3IMIMPEHHIO Jiana30Hy 3HaHb CTyAeHTIB [17].

Ha xadenpi K0’KHOTO MicsIsl POBOAUTHCS 3a-
CiIaHHS CTYJIEHTCHKOTO HayKOBOT'O TOBapHCTBa, Ha
skoMmy cryaeHt IV-VI kypciB mij KepiBHUITBOM
BUKJIa/Iauya IMPEJCTABISIOTh 32 JIOIIOMOTOI MYJIb-
TUMEAIMHUX Npe3eHTalliil pe3ybTaTi BJIacHOI Hay-
KOBOi poOOTH, TEMAaTHKY SKOI OOMPAIOTh BUKOPHC-
TOBYIOYM HAHOULIBII aKTyalbHI Ta MpoOJEeMHI IH-
TaHHS 3 BHYTPIIIHBOI MEUIINHH.

3a nomomororo BcecBiTHROI Mepexi IHTepHET
1Ie CTaJI0 HadaraTo 3py4HilIuM, TOMY IO HE HOTpi-
OHO BuTpauyaTy 6araTo yacy y HoIIyKax HeoOXiaHOi
iHpopmanii y Gi0mioreri BpaxoBylouH, II0 Maixe
BC1 HEOOXiTHI MaTepiaJii MOXHA 3HAWTH Ha Crellia-
JBHUX Web-CTOpiHKaX, IO € JOCHUTh 3PYYHUM Y
Ham Jac. BUKopuCTaHHS MyNbTUMENIHHUX TEXHO-
JIOTI# € y’ke BaXXJIMBUMH B HAaOyTTi 3HAHB CTYJICH-
TaMd. BOHU 1aroTh 3MOTy TO€IHATH Pi3HI BUAH
iHpopmanii: TexcTH, TabuuULi, pparMeHTH Bigeodi-
neMiB [4]. Y cBOIX mpe3eHTalisX MOJIOJi HayKOBIIi
iHpopMmanito 1o oOpaHiii TeMaTHLi CYHNpOBOKY-
I0Th SICKPAaBHMH UTIOCTPALIisIMH, 1110 3HAYHO IiJABH-
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IIy€ 3alliKaBJICHICTh Ta CIPUSE KPAIIOMY CIIPHIAHST-
TIO MaTepiany. Pe3ynpTaTé BIAacCHHX OCIIIKEHb
CTYJICHTH MPE/CTAaBIIIOTh Y BY3iBChKHX, BeeykpaiH-
CBKUX Ta MDKHapOJHAX HAYKOBHX KOH(EPEHIIAX 3a
JIOTIOMOTOI0 MYJIbTUMEia, 10 CTBOPIOE HOBE HaBYa-
JIbHE CEPEeIOBHILE, PO3LIMPIOE IMi3HABAIBHI MOMKIIH-
BoCTi. Bee 1ie MakcuManbHO aKTHBI3y€ Mi3HABAIBHY
JUSUTBHICTh CTYIEHTIB mmia yac HaB4yaHHS [13]. Taka
(opMa mpoBeNeHHs CTYJEHTCHKOrO TOBApHCTBA 3a-
Oesredye MaiOyTHIM (haXiBIIM BMIHHS BOJIOIITH
IHHOBALifHIMH TEXHOJIOTISIMHU IS TIONTYKY Ta aHa-
nizy iHdopmarii, po3BUBaTH TBOpYE, KpeaTHBHE Ta
KITIHIYHE MHCIICHHS, CTUMYIIOBATH IXHIO JONUTIIH-
BICTB, MIPHUILEIUTIOBATH iHTEPEC IO HAYKOBOI podoTH,
110 € 3aMOPYKO MOAAJIBIIOI YCHIIIHOT AiarHOCTHY-
HOI Ta JIiIKyBaJbHOI AisTIBHOCTI.

MynbTHMeniiHI TeXHOJIOTIT MaWOyTHI Jikapi
AKTHBHO BUKOPHCTOBYIOTh Y INPOBEICHHI OCBITHIX
3aX0/IiB Ta BIJKPUTHX YPOKIB JUIS y4HIB LIKiJ, Op-
rafizamii BHXOBHHMX TOAWH CEpel] CTYICHTCHKOI
ayAMTOpii, IO PO3LIMPIOE MOXKIMBOCTI A TBOP-
Y4OCTi, PO3BHBAE KOMIIETEHTHICTh Ta MOOLTBHICTB,
TIOCHITIOE POJIb CAMOCTIHHOT pOOOTH.

3 aKTUBHHMM BIPOBAKCHHSIM Mepexi [HrepHer
HAOYJIM MOMYJIAPHOCTI COLiaIbHI MEpPEXi, 0e3 STKUX
HEMOJKJIMBO YSBUTH CY4acHOro CTyneHTa. BoHu €
YHIBEpCAIBHUM 3ac0o00M KoMyHikamii. OmHuMm 3i
CHOCO0IB YJOCKOHAJICHHsSI HAaBYaJIbHOTO IIPOLECY,
30KpeMa caMoCTiiiHOI poOOTH CTY/EHTIB, € CTBO-
PCHHsI Ha HaWOIMBININA y CBiTiI COWialbHIA Mepexi
Facebook rpymu «kadeapu BHYTPIIIHBOI MeIUIHU-
HU Ne 1». B Hilt MokHa o3HaiomuTHCS 3 iHpOpPMa-
Ii€I0 TPO TPOBEJCHHS HAYKOBUX 1 HaBYAJIBHUX
KOH(epeHIii, 3acilaHb CTYICHTCHKOTO HAYKOBOTO
TOBApUCTBA, OJiMmiaj. Tako)X BHCBITJCHI OCTaHHI
HOBUHHM MenuinHu, Hakazu MO3 VYkpainu ta cy-
YacHI NPOTOKOJIM BBEACHHS XBOPHX 13 3aXBOPIO-
BaHHSMH BHYTPILIHIX OpraHiB, pO3MIilllEHH] €JIeKT-
POHHI Bepcii MiAPYYHUKIB Ta HABYAIBHUX TTOCIOHH-
KiB, TMIOCHJIAHHSA Ha TEMAaTHYHI JIEKIii, BiICOYPOKH,

BucHoBku

Buxopucranas iHHOBalliHHUX OCBITHIX TEXHO-
JoTii B opraHizauii camocTiitHOl po6oTn MaiOyT-
HiX JliKkapiB Ha Kadenpi BHYTPIIIHBOI MeIUIMHU
Ne 1 cnpusie Gutbmn TIMOOKOMY BHBYEHHIO BHYT-
pimHbOi MenuuuHHU, (GopMyBaHHIO NpodeciiHuX
3HaHb Ta IX 3aCTOCYBAHHIO HA MPAKTHIIl, IIOCUJICH-
HIO 3B'SI3Ky MiXX HaBYaJIbHOIO Ta HAYKOBOI po0O-

KonduikT inTepecin

Creliagi3oBaHi web-CTOPiHKH, MYJIbTHMEAIMHI TIpe-
3eHTalil 3 BHYTPIMIHHOI MEIWIIMHN PI3HUMH MOBa-
Mu. B rpymi mocriitao #ine oOmiH iH(opMariero, 1o
3HAYHO IIOKpAIlye KOMYHIKAIlif0 31 CTyJICHTaMH,
Crpusie akTMBHOMY HaOyTTi0 (paxoBux 3HaHb. Ha-
BYAIOYMCh B COLIaJbHUX Mepekax, MaiOyTHI Jikapi
OIIAHOBYIOTh CYYacHI HaBHYKH MOIIYKY Ta aHalizy
iHdopmarii B enoxy iHpOpMaliiiHOro CyCHiIbCTBA.

Ha xadenpi BHyTpimiHb0i Meauau Ne 1 ¢yH-
KIIOHY€ KOMI'IOTePHHH Kiac, KU 00Ja HAHWHA
HOYTOYKaMH” 3 BiAIMOBIIHUM TIPOTpaMHHUM 3a0e3Ie-
YEeHHs [UIS TPOBEICHHS TECTYBaHHS CTYACHTIB VI
Kypcy MeOugHUX (aKyIbTeTiB Ta GaKyIbTeTy Mif-
TOTOBKH 1HO3EMHHX CTyJeHTiB. MaiiOyTHi Jikapi
MalOTh MOXJIMBICTD ITPOXOJUTH TECTOBHU KOMII'TO-
TepHHUU KOHTPOJIb Pi3HUX PIBHIB 3HaHb Ha IPAKTH-
YHUX 3aHATTAX, TECTOBI 3aBAaHHS 3 JIEH31HHOTO
icuty "Kpok-2", mo nocTiiHO OHOBIIOIOTHCS Ta
pexomeHnaoBani IlenTpom TectyBanHs mpu MO3
VYkpainu; mpaioBatu 3 pecypcamu I[HTepHeT, 1m0
CHOHYKa€e iX M0 OLIBII PeTenbHOI MiATOTOBKH IO
3aHATh 3 BHYTPIMIHBOI MEIWIMHU. BuKopucTaHHS
Cy4acHHX KOMITIOTEPHHUX TEXHOJOTiH Ha Kadenpi
JI03BOJISIE MOJICPHI3YBATH, aBTOMAaTHU3yBaTH, YHi(]i-
KyBaTH ()OPMHU Ta CIOCOOM KOHTPOJIIO BUXIJHOTO U
KIiHIICBOT'O PiBHIB 3HAHb CTY/ICHTIB.

MaiibyTHi (axiBIi aKTHBHO JIOJIy4alOThCS JIO
IHHOBAI[IMHUX TEXHOJIOTiH, CTBOPIOIOYM BJIACHI
€JISKTPOHHI HaBUYaJIbHI MaTepiajiu, sK MpaBUIIo,
3aIuCH JICKIIH 10 BHYTPINTHIA MEIWINHI, SKi BU-
KJIAIAl0ThCS Ha TPOQIIBHI CalTH, SKUMH KOPUCTY-
€THCSI MOJIO/Ib.

B xoni BUB4YEHHS BHYTPIIIHBOT MEIUIINHH BaK-
JMBUM € CTBOPEHHS Ta ONTHMi3alis YMOB caMoc-
TIAHOT pOOOTH CTYICHTIB AJISI MOJAIBIIOrO (hopMy-
BaHHs NpodeciiiHuX KOMIIETEHIIH JiKaps: 34aTHO-
CTi mpauroBaT 3 iH(OpMali€r y TiaodanbHIl Me-
pexi [HTepHeT, 3aCTOCOBYBaTH MOXIJIHMBOCTI Cydac-
HHUX KOMII'IOTEPHHMX CHUCTEM Ta IHHOBAI[IMHUX TeX-
HOJIOTi# [T pO3B'si3aHHS podeciiHuX 3a1ad.

TOI0, a TAKOX ONTHUMI3Y€ MPOIEC HABYAHHS CTYe-
HTIB-MEIHKIB, IO 3a0e3nedye JHHAMIYHUA PO3BU-
TOK ocobucTocTi (axiBIst, aKTHBI3y€e HOTO TBOpUYE
Ta KJIiHIYHE MHCJICHHsI, JOIOMAarae peaisaiii iH-
JUBIyaqbHOTO IMiTXOJy JO HABYAHHS Ta BIiAIOBi-
Jla€ BUMOTaM Cy4acHOi MEIMIHOI OCBITH.

ABTOpU 3asBISIIOTH IIPO BiJICYTHICTh KOH(MIIKTY IHTEPECIB.
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Abstract
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CHARACTERISTICS OF THE OPTIMIZED MODEL
OF MEDICAL CARE FOR THE POPULATION WITH
DISEASES OF BLOOD AND BLOOD-FORMING ORGANS AT
THE REGIONAL LEVEL

The article presents an optimized model of medical care for the
population with diseases of the blood and blood-forming organs at the
regional level in modern conditions of health care reform based on the
current legislation of Ukraine on health care reform and scientific
literature on the organization of medical care for patients with diseases
of the blood and blood-forming organs. The scientific substantiation of
the optimized model of hematological medical care at the regional
level in the conditions of reforming the health care system of the
country was carried out within the existing medical-demographic and
socio-economic situation, taking into account the positive changes in
the future. The model envisages the structure and organization of
medical care for patients at all stages and levels of medical care. The
structural basis of the model of providing medical care to patients with
diseases of the blood and blood-forming organs is the available
resources of the current health care system. Its implementation requires
additional financial resources for logistics in accordance with industry
standards, which should be provided in the provision of medical care
and without the implementation of the proposed model. The model
provides a concentration of resources, which determines its economic
efficiency. The implementation of the proposed optimized model of
medical care for the population with diseases of the blood and blood-
forming organs at the regional level will provide the population
suffering from these diseases to provide affordable medical care in
stages and levels of its provision depending on health status.

Key words: diseases of blood and hematopoietic organs, medical
care, provision, management.
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Pe3rome XAPAKTEPUCTHUKA OIITUMI3OBAHOI MOJEJI
Topox B. B. MEJAYHOI JOINMOMOTI'A HACEJEHHIO 3 XBOPOBLAMM
Komynanwie nexomepuyiiine KPOBI TA KPOBOTBOPHUX OPT'AHIB HA

nionpuemcmgo Cymcokoi obnachoi

paou "Cymcoka obracha KiHiyHa
nikapua", eyn.  Tpoiyvka, 48,

m. Cymu, Yxpaina, 40022

Beryn

B VYkpaiHi mpoBOIUTECS KOMIUTEKCHE pedopMy-

PEI'TOHAJIBHOMY PIBHI

B crarti mpeacTaBieHO po3poOieHy ONTHMi30BaHY MOJAETh M-
HO1 JOTTIOMOTH HACEJIEHHIO 3 XBOPOOAaMHU KPOBi Ta KDOBOTBOPHHUX OPTaHiB
Ha pErioHaJFHOMY piBHI B CyYaCHHX yMOBax pedOopMyBaHHS Taily3i
OXOpOHH 310pOB’sl 0a3yI0UNCh HA YMHHIN 3aKOHOMABYiH 0a3i YKpaiHu 3
NUTaHb peopMyBaHHS Tajy3i OXOPOHM 3J0POB’Sl Ta JAaHUX HAYKOBOI
JiTepaTypy 3 MUTaHb OpraHi3amii MEeJINYHOI JOIOMOTH XBOPHM 3 XBOPO-
0aMu KpOBi Ta KPOBOTBOPHHX OpraHiB. HaykoBe oOIpyHTYBaHHSI ONTH-
Mi30BaHOI MOJEi reMaToJIOTiYHOT MEIUYHOI JOIOMOTH Ha pPErioHalib-
HOMY piBHI B YMOBaxX pe()OpMyBaHHS CHCTEMH OXOPOHH 340pOB’S Kpai-
HHU TIPOBOAMJIOCS B paMKaX iCHYIOUOi MEIHKO-IeMorpadidHoi Ta comia-
JIBHO-€KOHOMIYHOI CHTYyalil 3 ypaxyBaHHSM B MEPCIEKTUBI IIO3UTHBHUX
3MiH. KJTFOUOBOIO i/1e€f0 3alpOIIOHOBAHNX IHHOBAIIN € MOCHTiJOBHE BH-
pilIeHHs MpiopuTeTHOI MpoOIeMy 3a0e3IeUeHHS MAIi€HTIB 3 XBOPOOaMu
KPOBIi Ta KPOBOTBOPHUX OPTaHiB AKi MPOKUBAIOTh B PETiOHI SKICHOIO Ta
JOCTYITHOIO MEIMYHOI0 JONOMOIOI0 NUISXOM ONTHMI3auii CTPYKTypH i
MpOLIECIB HaJaHHS TeMaTOJIOTIYHOI MEIMYHOI AOMOMOTH B paMKax Cy-
YaCHMX CHCTEMHHUX IEPETBOPEHb r'ajy3i OXOPOHH 37I0pPOB’sl Ta 3arpoBa-
JOKEHHS SIKICHO HOBOT cucTeMH (DiHAHCYBAHHS rajly3i OXOPOHH 3I0POB .
Mogens mependavyae CTPYKTYpPY Ta OpPraHi3aiil0o MEIUYHOI JOMOMOTH
NalieHTaM Ha BCIX eramax Ta pPiBHAX HaJIaHHA MEIUYHOI JOIOMOTH.
CTpyKTypHY OCHOBY MOJeNi HaJaHHS MEIMYHOI JOIOMOTH XBOPHM Ha
XBOPOOH KPOBi Ta KPOBOTBOPHMX OPTaHiB CKJIaJalOTh HAasBHI pECypcH
iI0Y0i CHCTEMH OXOPOHHM 3/10pOB’s. [i BNPOBA/KEHHS BMMArae J0/at-
KOBUX (PiHAHCOBHX pecypciB Ha MaTepialbHO-TeXHIUHE 3a0e3redeHHs
BIJIMIOBIZIHO JI0 Taly3€BUX CTAHIAPTIB, IO MAaE OyTH 3a0E3IEUCHO MpH
HaJlaHHI MEJIMYHOI JOTIOMOTH 1 0€3 BIPOBAaKEHHS 3alIpOIIOHOBAHOT MO-
neni. Mogens 3a0e3rnedyye KOHIIGHTPAIiF0 PecypciB, 110 1 Bu3Hauae 1l
€KOHOMI4HYy e()eKTHBHICTh. BrpoBa/KeHHs 3alpOIIOHOBAHOI ONTHMI30-
BaHOI MOJIeNIi MEIUYHOI JOMOMOIM HACEICHHIO 3 XBOpPOOaMH KpOBi Ta
KPOBOTBOPHUX OPraHiB Ha PETiOHAJIbHOMY PiBHI JIO3BOJIUTH 3a0e3Ieyu-
TH HAaCeJICHH, SIKe CTpaXKJae Ha BKazaHi XBOPOOH 3a0€3MEYUTH JOCTYII-
HOI0 MEIMUYHOIO IOTIOMOTOIO 32 eTalaMH i PiBHSAMH 11 HaJaHHS B 3aJIK-
HOCTI BiJI CTaHy 3I0pOB’sI

KirouoBi c10Ba: XBOpoOH KPOBi Ta KDOBOTBOPHUX OpraHiB, MEIHY-
Ha JIOTIOMOTa, HaJIaHHS, YIIPABIIiHHS.

ABTOp, BilnoBinaiapHmii 3a tucryBannsi: SOKI_omo@email.ua

(iHaHCYBaHHS 3aKJIaJ{iB OXOPOHHM 3/10pOB’s Crelia-
JII30BaHOI Ta BHCOKOCIIEIIATi30BaHOI MEIUYHOL

BaHHs CHCTEMH 0XOpOHHM 310poB’s [1]. Ha mepuio-
My eTari ii mpoBeaeHHs Oyo MPOBEAECHO aBTOHOMI-
3amie 3akKjaliB OXOPOHHU 370poB’S [2], cTBOpEeHHS
HamionaneHoi ciyx06u 310poB’ss Ykpaiam [3] Ta
ykinagaaHasa gorosopiB HC3VY 3 mepBHHHOIO JTaHKOIO
oxopoHH 370poB’sa[4]. Hapasi BcTynus B nito apy-
rui eran peopMH CUCTEMH OXOPOHHM 370poB’s. B
Xoai Horo mpoBeleHHs mependavdaeTbes IMepexis

JIOTIOMOTH NIJISTXOM yKJIagaHHs goroopis 3 HC3V.
B mporeci o0rpyHTYBaHHS ONTHMi30BaHOI MO-
Jieli MeANYHO1 JOITOMOTH HACeNICHHIO 3 XBOPOOaMH
KpOBIi Ta KPOBOTBOPHHUX OPTaHiB HA PETiOHAIEHOMY
piBHI HaMu BpaxoBaHi 3aTBepkeHI KMY Ykpainn
(ITocranoBa KMV Bix 27 mucromama 2019 p. Ne
1124 «IIpo 3arBepmxenus Ilopsaky peanizanii
JIEp’)KaBHUX TapaHTi MeIUYHOTro OOCIyroByBaHHS

© Sumy State University, 2020

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



B. B. I'opox

EUMJ, 2020;8(2): 204-209

HACeJICHHA 3a NPOTPaMOI0 MEIUYHHWX TapaHTiil y
2020 pomi») [5] mopsimok peamizarii mep:KaBHAX
TapaHTiii MEAWIHOTO OOCIYTrOBYBaHHS HACEIICHHS
3a MPOTpaMoI0 MeOMYHUX rapanTiit y 2020 pori ta
YMOBH 3aKyIIiBJIi MEJMYHHUX MOCIYT 32 HalpsIMaMH:
- IepBUHHA MEJWYHA JIOTIOMOT'a;
- am0OynaTtopHa BTOPWHHA (CICIliani30BaHA)
Ta TpeTHHHA (BUCOKOCIEIIiaNi30BaHa) Me-
JUYHA JIOTIOMOTa JIOPOCIUM Ta JiTSM,
BKITIOYAIOYN MEIMYHYy pealOimiTamiro Ta
CTOMATOJIOTIYHY JOTIOMOTY;
- CTamioHapHAa [OTOMOTa JOPOCIUM Ta [i-
TsM 0Oe3 TPOBENCHHS XipypTidyHHX OIepa-
L.

3rifiHO JaHuX JOKYMEHTIB aMOyJaTopHa Crelli-
aylizoBaHa Ta BUCOKOCHELiali30BaHa MeJU4YHa J0-
MOMOT'a XBOPHM Ha XBOPOOHM KpOBI Ta KpOBOTBOP-
HHUX OpPraHiB Ma€ HaJaBaTHCA i Oyze QiHaHCYBaTHCS
3a YMOBH HasIBHOCTI JIiKaps-reMaTosiora 3a Harpas-
JCHHSM JIiKapsi 3aralbHOi IPaKTUKH-CIMEHHOTO
Jmikaps abo MpW caMO 3BEpHEHHI, AKIIO MAIi€HT
3HAXOIWTHCS MiA HATIAAOM BiOIOBITHOTO JiKaps-
crnemiaiicra. HamanHas crmemiaiizoBaHOl Ta BHCOKO-
CIeIiaTi30BaHOI  CTAaIllOHApHOI  T'eMaTOJOTigHOL
JIOTIOMOTH MOJKJIMBE 32 YMOBH HasiBHOCTI B 3aKJaJi
OXOPOHH 3/I0pOB’sI LITATHOTO JIiKaps-TeMaToJIora.

MOXIUBICT, HaJaHHA K aMOyJIaTOPHO-
MOJIKJIIHIYHOT TaK 1 cTalioHapHOI MEANYHOI JOIO-
MOTH repeadayae HasBHICTH HEOOXiJHOTo 00ian-
HaHHS Ta MPOBEJCHHS 3aTBEPPKEHOr0 o0csAry Kili-
HIYHUX Ta 010XIMiYHHX JTa0OPaTOPHUX OOCTEIKCHB,
a TakoX (YHKI[IOHATFHUX Ta IHCTPYMEHTAIbHUX
00CTE)KEHbD.

Po3poOka mpakTHYHOI ONTHMI30BaHOI MOJEINI
NPOBOJIMIIACS 3 TIO3UIli CHCTEMHOrO MiAXOAy Ha
PIBHI CHCTEMH IeMaTOJOTi4HOI JIOTIOMOTH CUJIbCh-
KOTOCIIOAaPCHKOT0 PETiOHY B LIJIOMY.

Meta po0oTH: po3pOOHUTH Ta MPEICTABUTHU OII-
THUMI30BaHy MOJIEJIb MEJANYHOI JOTIOMOTH HaceJeH-
HIO 3 XBOpPOOaMH KpOBi Ta KPOBOTBOPHHX OPTaHiB
Ha perioHaJIbHOMY PiBHI B Cy4acHHX yMoOBax pedo-
PMYBaHHSI rajty3i OXOpPOHH 3JI0POB’SI.

Marepiann Ta mMeromm. Marepianamu JOCIi-
JUKEHHS CITyT'yBaJIM YNHHA 3aKOHO/jaB4a 0a3a Ykpa-
iHU 3 mUTaHb peOpPMyBaHHS rany3i OXOPOHH 370-
POB’S Ta JaHi HAYKOBOI JIiTepaTypH 3 MUTaHb Opra-
Hi3amii MeAMYHOI JOTIOMOTH XBOPHUM 3 XBOpOOamMu
KpPOBi Ta KpOBOTBOpPHHX opraHiB. Ilpu BuKOHaHHI
poOOTH BUKOPUCTAHO O0i0JIOCEMAHTUIHUI METOJ
Ta METOJI CTPYKTYPHO-JIOTIYHOTO aHaIi3y.

PesysabTaTH Ta iX 00roBopeHHs

HaykoBe oOrpyHTYBaHHS ONTHMIi30BaHOI MoOJe-
Ji TeMaTOJIOTIYHOT METUYHOI JTOTIOMOTH Ha perio-

HaJbHOMY PiBHI B yMOBaX peOpMyBaHHS CUCTEMH
OXOPOHH 3J0POB’sl KpaiHM MPOBOAWIIOCS B paMKax
ICHYI0490i MemuKo-IeMorpadiuaoi Ta comianbHO-
e€KOHOMIYHOI CHTYyallii 3 ypaXyBaHHSIM B TEpCICK-
TUBI TIO3UTHUBHUX 3MiH.

Kitro4oBo0 1/1c€10 3aIpONIOHOBAaHUX 1HHOBAIIN
€ TIOCIIIIOBHE BUPIIICHHS MPIOPUTETHOI NpodiIeMu
3a0e3nedeHHs MalieHTiB 3 XBOpoOaMu KpoBi Ta
KPOBOTBOPHUX OPraHiB sIKi MPOXHBAIOTh B PETiOHI
SIKICHOIO Ta JOCTYIHOIO MEAWYHOIO JOMOMOTOI0
[UITXOM ONTHMI3aIlil CTPYKTYpPH 1 poIieciB HagaH-
HSl TeMAaTOJIOTI9HOI MEINYHOI JOMOMOTH B paMKax
CYYacCHHX CHCTEMHHX NEPETBOPEHb ray3i OXOPOHH
3[I0pOB’Sl Ta 3aIPOBAKECHHS SKICHO HOBOi CHCTEMH
(iHaHCYBaHHS Tally31 OXOPOHH 370POB’sl.

OOrpyHTOBaHa 1 po3pobiieHa onTuMizoBaHa Qy-
HKI[IOHaJbHO-OpraHizaliiiHa MoJenb HaJaHHS Te-
MaroJioriyHoi M/l Ha piBHI CiJIbCHKOTOCHOAAPCHKOT
obmacti B paMkax pedopMu OXOpOHU 3I0pPOB’S B
KpaiHi (puc. 1).

Monens nependadae CTPYKTYpy Ta OpraHi3alliro
MEIMYHOI JOTIOMOTH TaIli€eHTaM 3 XBOPOOaMH KpOBi
Ta KPOBOTBOPHMX OPTaHiB Ha BCIX eTamax Ta piBHAX
HaJlaHHS MEIWIHOI JOTIOMOTH:

| eman: nepBuHHA MeAMYHA JIOTIOMOTa — JIKapi
3arajpHOi IMPaKTHKH/CIMEHHOI MEIULIMHH IPOBO-
JSITh BUSIBIICHHSI BKa3aHUX XBOPOO, JAWCIAHCEPHUI
Harlisil 32 XBOPUMHM Ta pa3oM 3  JIKapsIMu-
cremiajgicraMu X amMOyJIaTopHe JIIKyBaHHs Ta pea-
OlTiTaLiIo.

Il eman: cneniamxizoBana Meau4YHa JIOIIOMOTra —
Ha 0a3i JiKapeHb IHTCHCHBHOTO JIKYBaHHS CTBO-
PIOIOTBCS TIarHOCTHYHO-KOHCYJIBTATUBHI KaOiHETH
— OJIMH Ha TOCIITaJbHAN OKPYT 3 AEHHHM CTaIlio-
HApOM Ta CTAIlIOHAPHI CIICI[iali30BaHi BiIIIICHHS —
B pospaxyHky 0,35 mikok Ha 10 THC mopociioro
HaCeJIeHHS.

Il eman: BucokocneuianizoBaHa MeJu4yHa J0-
noMora — Ha 0a3i 00JacHO! KJIIHIYHOI JIIKapHi me-
penbadeHo (GYHKIIOHYBaHHS  CIEIiali30BaHOTO
reMaToJIOTIYHOTO IIEHTPY JIO CKJIaJy SKOTO BXO-
JSITh!

- KOHCYJIbTaTHBHUM aMOyJlaTOpHUH KaOiHeT

3 QyHKuiero BUi3ay B 303 obnacti it Ha-
JIaHHSI KOHCYJIBTaTHBHOI Ta METOIUYHOI
JIOTIOMOT'H;

- CTarfioHapHe reMaToJIOTiYHe BiIIiICHHS;

- JIarHOCTUYHA CIIy)k0a JJIs TpOBEICHHS
CHemiaJbHUX J1a0OpaTOpHUX, IHCTPYMEH-
TaNBHUX, (YHKIIOHATHHHUX JTOCIIKCHD;

- TPEHIHIOBUI LEHTp /U1 Ge3nmepepBHOI Ii-
CIIMIUIOMHOI IIIATOTOBKH CIIELaJiCTIB.
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Pucynok 1 — OntuMizoBaHa QyHKIIOHAIEHO

PiBHI CUIBCHKOTOCTIOIAPCHKOT 00J1acTi
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B 3ampomonHoBaHii MoOjaeNi  TPEACTaBICHO
3B’S30K MK PIBHSAMH HaJaHHS MEAUTHOI JOTIOMOTH.

3B’S30K MiXX NEpBUHHUM Ta BTOPHHHHM piB-
HSMH MEIUYHO{ JOIOMOTH 3IiHCHIOETHCS IIISIXOM
PO3pOOKM ONTHMAIBHUX MapUIPYTIB Mali€HTIB 3
XBOpOOaMM KpOBi Ta KPOBOTBOPHHUX OpTraHiB, 3a-
6esneuenns JI3II-CJI  nikapsiMu-remaroyioramu
KOHCYJIFTATHBHO-METOJMYHOIO0  JIOIIOMOTOI0  Ta
craxxyBanHsam JI3I1-CJI crenianizoBaHMX remaro-
norivanx mixposainax 303 cmeriamizoBaHoi Me-
JUYHOI JTOIIOMOTH.

3B’A30K CHeniamicTiB 00sacHOi KIiHIYHOI JIi-
KapHi 3 cmenianmictamu 303 HIDKYNX piBHIB Ha-
IAaHHSA TE€MAaTOJOTIYHOI MEIUYHOI HOIIOMOTH 3iH-
CHIOETBCS IIUIIXOM:

1) npoBescHHS Ha4YadbHHUX CEeMiHApiB, Tpe-
HIHTIB Ta TpakTUYHUX 3aHATh JUIs  JIKapiB-
reMaroJIoriB, JIiKapiB-CHeNiaicTiB iHIOro npodi-
10, SKi 3aMisHi B HaZaHHI MEIUYHOI JOIOMOTH
MarieHTaM Mmpo XBopoOax KpOBi Ta KPOBOTBOPHHX
OprasiB Ta JiKapiB 3arajbHOI MPAKTHUKU-CIMEHHUX
nikapiB Ha 0a3i CTBOPEHOTO TPU 0OJITACHOMY TeMa-
TOJIOTIYHOMY IEHTPY TPEHIHTOBOTO LIEHTPY 3 Me-
TOI0 Oe3mepepBHOI MPOQeECiiiHOiI MATOTOBKH Me-
JMUYHUX TPAIiBHUKIB,;

2) opranizamii BHI3HHX IJIAHOBHUX Ta yPreH-
THUX KOHCYJIbTallii CHeuiajicTiB obaacHoi Jikap-
Hi B 303 crenianizoBaHol MEAUYHOI JOIIOMOTH;

3) opranizaiii TeJeMeIMYHUX KOHCYJIbTAIiA
(TutaHOBHIX 32 TpadikoM Ta YPreHTHHUX), IO ACTh
MOJJINBICTh TPUCKOPHUTH HAJaHHS BHUCOKOKBAIi-
(hiKOBaHOT TEMATOJIOTIYHOT JONMOMOTH B CKJIAJTHHIX
BUIIAJIKaX.

LleHTpalbHUM ~ €JIEMEHTOM  3aIllPOIIOHOBAHOT
ONTHMIi30BaHOI  (PYHKIIOHAIBHO-OPTaHi3aIiHHOT
MoOJieJi Ha/laHHsI TeMaToJIOTIYHOT MEeUYHOI JoIo-
MOTH Ha pIiBHI CIJIbCBKOTOCIIOAAPCHKOi 00JacTi
CTa€ XUTeIb 00J1aCTI, IKUH CTpaXJIae Ha XBOPOOU
KpPOBI Ta KPOBOTBOPHHMX OpraHiB. TakuM 4nHOM
3aIIpOIIOHOBAHA MOJENb € MALliEHTOOPIEHTOBAHOIO.

CrpareriyHuM HampsIMKOM OOIPYHTOBaHOI Ta
pO3po0IIeHOT ONTHMI30BaHOI MOJENI CTajuo Mif-
BHIICHHSA SKOCTi, €()EKTUBHOCTI Ta IOCTYHMHOCTI
MEINYHOI JIOTIOMOTH TAallieHTaM IpU 3aXBOPIOBaH-
HSX KPOBI Ta KPOBOTBOPHHUX OPTaHiB 4epe3 peai-
3aI[il0 3aXO0/IiB YMPAaBIIHCHKOTO Ta OpraHizariiiHo-
rO XapakTepy.

TakTHYHUM HANPSMKOM MOJIENI CTajla CTPYK-
Typu3allis TeMaTOJOTIYHOT MEAMYHOT JOTIOMOTH 33
piBHAMHU ii HaJgaHHsS: TEPBUHHUM, CIICIialli30Ba-
HHUM Ta BHCOKOCTICIiaJli30BaHHUM.

B cTpykTypHOMY MaHi iHHOBAIIHHUM € CTBO-
peHHs Ha 0a3i JikapHi IHTEHCHBHOTO JIiKyBaHHS
reMaToJIOT9HOTO JiarHOCTHYHO-KOHCYJIbTa-
TUBHOTO KabiHeTy (OAMH Ha TOCHITAJIEHUN OKpYT)
Ta CTALliOHAPHOTO CIIELiaNTi30BaHOT0 I'eMaToJIOTi-
gyroro Bigainenus (0,27 mixkok Ha 10 THc Hace-
JeHHs) Ta (opMyBaHHsS Ha 0a3i oOnacHOI KIiHiY-
HOi JiKapHi 00JIaCHOTO BHCOKOCIENiani30BaHOTO
reMaToJIOTIYHOTO LEHTPY 3 BU3HAUYEHHUMH KOHCY-
JTbTaTUBHUMH, AIarHOCTHYHHMH, JIKyBaJIbHUMH,
OpraHi3anifHIMH Ta METOTUIHUMHU ()YHKIISIMU.

BayxmBOrO CKJIAZOBOIO MOJENI CTaJo0 BKIIO-
YEHHs1 0 Hei NEpBUHHOI JIAHKU HaJaHHS MeOud-
HOI JOMOMOTH JIiKapi AKOi SBISIFOTHCS HE TITBKH
JIKapsMHU TEpIIOro KOHTAKTy HAaceleHHs 13 cuc-
TEMOIO0 OXOPOHH 3/I0POB’sl, & OCHOBHUM MEIUYHUM
OPAliBHUKOM 10 3a0C3MCUYCHHI0 JIUHAMIYHOTO
HarjIsay 3a XBOPUMH i3 XBOpoOaMH KpOBi Ta Kpo-
BOTBOPHHUX OpI'aHiB.

dinaHCyBaHHS MEJUYHOI JONOMOTH Malli€eHTaM
3 XBOpoOaMH KpPOBi Ta KPOBOTBOPHHUX OpPTaHIB Mae
BimOyBaTHCA B paMKax YKIQJCHHX TOTOBOPIB MiX
303 ta HC3 Ykpainu.

Oco0nHBICTIO CTPYKTYpHOI TOOYTOBH CUCTEMH
CTaj0 BKJIIOYEHHS 10 Hel:

1. IcHylOYHX €NEeMEHTIB CHCTEMH OXOPOHH
3I0pOB’sl, MPUYETHUX 10 3a0e3NeueHHsS HaJaHHS
MEIMYHOI [OTMOMOTH TaIlieHTaM 3 XBOpoOamu
KPOBI Ta KPOBOTBOPHHX OpPTaHiB.

2. IcHyrounx CKJIaJOBHX, aje 4YacTKOBO 3Mi-
HEHHUX 3a PaxyHOK (YHKIIIOHAJIBHOI IX ONTHUMIi3a-
mii.

3. SIkicHO HOBHX €JIEMEHTIB (JIarHOCTHYIHO-
KOHCYNBTaTHBHI KaOiHeTH, criemianxi3oBaHi reMa-
TOJIOTIYHI BiJiJI€HHs, CUCTEMA MIiATOTOBKH CIIEIi-
QNICTIB, YIPaBIiHHS, KOHTPOJIO SKOCTI reMaToJio-
TiYHOT MEAMYHOI MOMOMOTH), IHTErpallis SKHX 3
paHile iCHYIOYMMHU Ta (QYHKIIIOHAIBHO YJIOCKOHA-
JICHUMH HAJajdd MOJEJ SIK CHCTeMi HOBHX SIKOC-
Tei 13 TOCATHEHHSM T'OJIOBHOT METH JOCIIDKEHHS.

TakuM YMHOM, CTPYKTYpHY OCHOBY MOJIEINI Ha-
JJaHHS MEJWYHOI JIOTIOMOT'M XBOPHM Ha XBOpOOHM
KpOBI Ta KPOBOTBOPHHUX OPTraHiB CKJIa/JalOTh HasB-
Hi pecypcH JiF0uoi CHCTEMH OXOPOHH 310poB’s. i
BIPOBA/DKEHHSI BUMAarae JOJaTKOBHX (hiHAHCOBHX
pecypciB Ha MaTepialbHO-TEXHIUHE 3a0e3MMeueHHs
BIAMOBIIHO 110 TaJy3eBUX CTaHAAPTIB, IO Mae
OyTu 3a0e3reueHo MpHU HaJaHHI MEIUYHOI JOTIO-
MorH i 6e3 BIIPOBAHKEHHS 3alIPOIIOHOBAHOT MOJIe-
mi. Mopnens 3abe3nedye KOHIEHTpAILilo Pecypcis,
0 1 BU3HAYae ii EKOHOMIYHY €()eKTUBHICTb.
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BucHoOBKH

BupoBamkeHHS 3amporOHOBAHOI ONTHUMI30-
BaHOI MOJe]l MEANYHOI JIOIIOMOTH HACEJICHHIO 3
XBOpoOaMU KpOBi Ta KpPOBOTBOPHHX OpTaHiB Ha
perioHalbHOMY piBHI [O3BOJUTH 3a0€3IEUNUTH

KondukT inTepecis

HaceJeHHs, SKe CTpakJae Ha BKa3aHi XBOpOOH
320€3MeYUTH JOCTYIMHOK MEIUIHOK AOMOMOTOI0
3a eTamaM¥ i piBHAMH ii HaJaHHS B 3aJICKHOCTI
BiJ cTaHy 30pOB’S.
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STEM CELL TECHNOLOGY
RESTORATION

IN PERIPHERAL NERVE

Peripheral nerve injuries are significant problem in the medical and
socio-economic plan, as they are accompanied by a high incidence of
disability by people of working age.

In recent decades, significant progress has been made in the
restorative surgery of the peripheral nervous system, in particular
through the introduction into clinical practice of microsurgical
techniques. However, the problem of restoring the peripheral nerve
after its traumatic injury has not been resolved yet.

Review article addresses the current state of developing stem cell
technologies for peripheral nerve repair. Basic concepts of peripheral
nerve regeneration after traumatic injury, methods of their restoration
in experimental and clinic conditions are considered. The prospect of
using stem cells of different origins is shown in the experiment by
many authors, and the positive effect of stem cells on peripheral nerve
regeneration is explained by their ability to secrete many trophic
factors and differentiation to a neural phenotype. An essential issue in
the tissue engineering approach is the choice of the optimal material to
be used as a scaffold for large size peripheral nerve defects grafting.

The article focuses on the main types of stem cells, as well as their
combinations with biopolymers, which have shown efficiency in the
experiment. Despite the advances in the use of the latest technologies,
the search for the necessary components is underway to provide the
most favorable conditions for peripheral nerve regeneration in the
clinic.

Keywords. Peripheral nerve injury, stem cells, biopolymers, tissue
engineering, experiment.
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KJIITUHHI TEXHOJIOT'TI Yy
HEPUPEPUYHUX HEPBIB

BITHOBJIEHHI

TpaBmu nepudepnyHIX HEPBIB € BAXKIUBOIO MPOOJIEMOI0 METUIHOTO
1 coliaJbHO- €KOHOMIYHOTO IUIAHY, aJKe CYNPOBOPKYIOTHCS BHCOKOIO
YacTOTOIO IHBaMigu3allii, a mali€eHTaMu €, B OUIBIIOCTI BHIAIKIB, JTIOIU
Mpare3aaTHoro BiKy.

[IpoTsroM ocTaHHIX MECATHIITH BiIOYBCS 3HAYHUI TIPOTPEC y BiHO-
BHIff Xipyprii meprpeprdHOi HEPBOBOI CHUCTEMH, 30KpeMa 3aBISKH
BIIPOBA/KCHHIO B KIIHIYHY HPAaKTHUKy MiKpoxipypriunoi texsiku. IIpo-
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1),ZZY “Incmumym  Heiipoxipypeii
im. axao. A. I1. Pomooanosa HAMH
Yxpainu ™,

Z)CyMCbKuﬁ oeposcasrull yHieepcu-
mem MOH Yxpainu;

IHY
yenmp npoginaxmuunoi  ma
Kniniunoi meouyunu” Jleporcasnozo

“ .
‘Hayxoeo-npaxmuynuii

VAPAGNIHHA CHPABAMU;

4 “af: .
)[IBH3 ‘Miscnapoona axkademis
exonocii ma meouyunu”’

Te, MpoOJieMa BiTHOBIICHHS Nepu(EpUIHOTO HEPBA TicCIsI HOTO TpaBMa-
THYHOTO YIIKOKECHHS IIe He BHpiLIeHa.

JlaHa oryisioBa CTATTS MPHCBSYCHA CY4aCHOMY CTaHy IUTAHHSA 3 PO-
3p0oOKH KIITHHHUX TEXHOJOTIH U BiTHOBJICHHS EepHU(QEPUIHUX HEPBIB.
Po3rnsiHyTi 0a30Bi MOHATTS pereHepalii nepupepruyHUX HEPBIB MIiCIA
TPaBMaTUYHOTO YIIKO/DKEHHS, CHOCOOM X IUTACTMKU B yMOBax eKcIie-
puMeHTy Ta y KiiHiui. IlepcriekTiBa BHKOpUCTaHHS CTOBOYPOBHX KJIi-
THH PI3HOTO MOXO/KEHHS TI0Ka3aHa y eKCIIEpUMEHTI OarathbMa aBTOpa-
MU, a [TO3UTUBHUI BIUIMB CTOBOYPOBUX KJIITHH Ha pereHepauito nepu-
(hepraHOTO HEpBa MOACHIOETHCA 1X 3MATHICTIO IO CEKpelii HU3KH Tpodi-
9HUX (aKTOpPiB Ta Au(eEpeHIifoBaHHA B HelipanmpHuil penornun. Baxmu-

BUM MTUTAHHSAM TKaHHHHO-IH)XEHEPHOTO MiIXO0Y € BHOIp ONTHMAaIbHOTO
MaTepiairy, sIKiif Oy/1e BHKOPHCTOBYBATHCS B SIKOCTI MaTpHKCa IS TUIa-
CTHKH Je(PEKTiB mepu)epuyHIX HEPBiB BEIIMKOTO PO3MIpY.

VY crarTi 3p00JIeHO aKLIEHT Ha OCHOBHUX BHJIaX CTOBOYPOBHX KIIITHH,
a TakoX Ha iX KOoMOiHauigx 3 OGiomoniMepamu, sSKi IMoKa3ainu e(eKTHB-
HICTh y excriepuMeHTi. [lonpu ycmixu y BUKOPUCTaHHI HOBITHIX TEXHO-
JIOTi{, TPUBAE MOUIYK HEOOXIMHUX CKIIAJOBHX, sIKi O 3a0e3neuyBanu Ma-
KCUMaJIbHO CHPUSTIMBI YMOBH ISl pereHepanii nepupepuuHoro Hepaa
Y KJIHIII.

Kirouosi cioBa. Tpasma nepudeprnyHuX HEpBiB, CTOBOYPOBI KIIITH-
HU, OiomoJliMepH, TKAaHUHHA 1H)KEHepis, eKCTIEPHMEHT.

ABTOp, BiInoBina BHMIi 32 TMCcTYBaHHs: Petriviaras@gmail.com

piOHO BiTHOBIIOBATH TEepU(PEPUIHUA HEPB IPH
fioro BemukoMy aedekti (> 3cm). YV Takux BHITAI-
Kax MpPOBOAUTHCS ONEpallisl ayTOHEHPOIUIACTHKH.
[IpoTte, Ha CHOTOQHINIHIH IeHP ayTOHEHPOIIACTHKA

Beryn

TpaBMu nepupepHdHUX HEPBIB € BaXKIUBOIO
mpoOIeMoI0, K y MEIMYHOMY TakK i B COIialbHO

E€KOHOMIYHOMY IUIaHi, aKe CYNPOBOKYIOThCS

13 2
BHCOKOK 49aCTOTOKO lHBaJ'IIZ[I/ISaI_[ﬁ, a Mall€HTaMiu €, HE MOKE BBXATUCH ~30JI0TUM CTaHAApTOM — 1€pe3

B OUIBIIOCTI BHIIAJKIB, JIOAM MIPALE3JaTHOTO BIKY. Hejtonixu nputaManni 1it. Le neobxianicrs foar-

KOBOI omepaiiii /it 3a00py HepBa-JI0HOpPA 1 HACTY-

VY po3BUHYTHX KpaiHax 4acToTa TpaBM nepudepu- i ) i ] ) o
nHUi aedinmuT y HiAsSHII Horo iHHepBarlii, JiMiT

YHUX HEpBIB ckiazae Bix 13 nmo 23 BumaakiB Ha )
100000 nacenenust mopoky [1]. OcHoBHUME TIpH- ZIOBHKHMHM TPAHCIUTaHTaTa [S]. KpiM 1poro sukopn-
CTaHHS YyTIMBHX HEPBIB Yy SKOCTi ayTOTpaHCIUIaH-
TaTa I TUIACTHKH Je(eKTiB pPyXOBHX HEPBIiB

crpuarHsie MOP(OJIOTIYHY HEBIAMOBIAHICTh TPH-

YMHAMH YIIKO/DKEHHS TNepU(pEepUYHUX HEpPBIB €
TPAHCHOPTHUH Ta MOOYTOBUI TpaBMaTH3M, a TAKOX
BOTHETANIbHI TOpaHeHHs. [IpW MoNiTpaBMi YIIKO-
JUKEHHSI Iepu(epuIHNX HEPBIB MOETHYETHCS 3 TIe-
permoMaMu KicTOK Ta BuBuxaMu y 50—79 % motep-
MUINX, YIIKOJ/DKEHHSM CyquH - y 23 %, momko-

POIHOTO MIKPOOTOUYCHHS, HiaMeTpy aKCOHIB, IO
3aTpuMye mpoiepallito MBaHIBCHKAX KIIITHH Ta IX
3MIATHICTh Mi€NiHI3yBaTH HEPBOBI BOJIOKHA [6].

. Hai6inpmn mepcneKTHBHUM TiIXOJ0M Y BHPi-
JUKEHHSM M’s13iB Ta CyXoxuiap — y 20-22 %. a 6.H eperie JIXONIOM 'y BHD
. LIeHHI 1i€l MpoOJeMu € TKaHWHHA iH)XKEHepis Iie-
VYIIKOKeHHS TTepuepuyHUX HEPBIB BUSBIISIOTH Y

77 % criocrepexeHb TpH TPaBMi BEPXHbOI KiHIIiB-
Kd, y 23 % HWXKHBOI, a IiJ1 4ac BiHCHKOBUX il IeH

nokasHuK cxiazgae 12 % [2]. YV crpyktypi TpaBm

pudeprnuHIX HEepBiB, M0 Hependadac BUKOPHUCTaH-
Hs GiomosiMepiB Ta CTOBOYPOBUX KIIITHH JUIS TIJIac-
THKH Ae()eKTiB HEpBa BEIUKOTO po3mipy [7].
CyuacHi ysiBJICHHSI IPO NPOLECH pereHepanii
nepugepnyHUX HePBiB
Skmo TpaBMyrouuii (akTop CIPHYHMHSE TOBHE
nopyieHHst nimicHocti ITH, me 3akoHOMipHO BH-

OMOPHO-PYXOBOTO anapary, YIIKODKEHHS nepude-
PUYHHX HEPBIB CTAHOBUTH Bif 1,5 10 6 % [3, 4].
IIpoTsromM OCTaHHIX MECATWIITH BiOYyBCS 3HAU-
HHUHM mporpec y BiTHOBHIN Xipyprii mepudepuaHoi - o
HEPBOBOI CHCTEMH, 30KpeMa 3aBISIKH BIIPOBAIKCH- JOTHKAE IPOLEC, SAKHMM BITOMUI M/ HA3BOIO BaJLIC-
piBcbka nerenepaitisi. Lle suie onucane y 1850p.

HIO B KJIIHIYHY MPaKTHKY MIKpOXipypri4Hoi TeXHi- o )
¢diziomorom Augustus Waller i Oyno Ha3zBaHe Ha

ku. HaliGinpu npoOiieMHOIO € CHUTYyalis, KOJIM MOT- i i
tioro wects [8]. CragiiftHnii po3BUTOK MOpdooriy-
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HuxX 3mid [TH micns Takoi TpaBMHU 3aJIeXUTh BiX
TUIy HEPBOBOTO BOJIOKHA Ta TUCTAHINI BiX MicHs
MTOIKOKEeHHS [9].

3rigao mocmimkens J.V.Griffin Ta ciiBaBTopiB y
eKCIIEpUMEHTI JIaTEeHTHUH dYac Tepel] I04YaTKOM
BaJUIEPIBCHKOI JereHepanii JIs TOHKHX MIi€JiHi30-
BaHMX BOJIOKOH CKJIaJaB 25 TOJMH, a JUIsl TOBCTUX
45 ronun. lIBuIKicTh mporpecyBaHHsI TpOLECy B
JUCTaJIbHOMY HaNpsIMKy CKJIaJaB Ul TOHKHX Mie-
JIIHI30BaHUX BOJIOKOH 250 MM B [I€HB, a IJIi TOBC-
X 46 MM B 1ieHb [10].

Binpasy micns momkomKeHHsT aKCOHIB BigOyBa-
€TBCA PO3MaJa Mi€iHOBOI 000IOHKH, i OKpemi (pa-
rMeHTH ii HaOyBaroTh opmu oBoinis [8, 11]. Cre-
piry Taxi ¢parMeHTH 3’SBISIOTHCS y MEPEXOIUICH-
Hix PaHB’e, a Hazmami 3aXOIUIIOIOTh BCIO MIi€TIHOBY
00os10HKy. YacTrHA HEHWpPOHIB IiANA€THCS ANONTO-
3y Yy BIIMOBi/b HA MONIKO/HKEHHS TXHIX aKCOHIB Ha
nepudepii 1 KUTbKICTh pEereHepyIOUUX aKCOHIB CTa€
MeHmop. Tima HeHpoHIB HAOpsSIKarOTh, IO
[IOB’A3aHO 13 MIJBUILEHUMHA META0OIIYHUMH TIOT-
pebamMu BHACIHIZOK aKTHBAIii pernapaTHBHUAX MpO-
reciB [9]. [Momanpmmii po3naa MiemiHOBOI 000IOH-
KA BiIOyBaeThCS 3a y4acTIO IIBaHIBCHKHUX KIITHH,
SKi MOXXYTh 3MIHIOBAaTH CBiil ()eHOTUI BIAMOBiTHO
JI0 IOTped MIKPOOTOUEHHS: MI€NiHI3yBaTH HEPBOBI
BOJIOKHA YM BHKJIMKaTH XEMOTaKCHC MakpodariB y
BOTHHIIIE MOLITKOJPKEHHS Ta CTUMYJIIOBAaTH (arouu-
TO3, [0 MAE€ y TAKMX BHUIMAJKaX CaHAIIWHI BIACTH-
Bocti. [lig wac (aromuTo3y 3aiHINKiB Mi€TiHOBOI
00070HKH Makpo(haru BUAUIAIOTH 3HAYHY KITBKICT
UTOKIHIB Ta HEHPOAKTHBHUX (HAKTOPIB ISl TOTO,
o0 miAroTYBaTH CyOCTpaT I 3aIyCKy peraparii
akcoHiB [8, 9].

Iopsim i3 caHAamiMHUMK MPOIECAMHU 3aIlyCKa-
I0ThCSl PEreHEepaTUBHI MPOILECH, SKi BKIIOYAIOTh
npostidepalliro MIBaHIBCbKUX KIiThH. [lepiri ix wmi-
TO3HM MOKHA BUSBUTH BXe depe3 2—4 JHi micis Tpa-
BMH, 1 3aJIe)KHO BiJ| THUIy HEPBOBHX BOJIOKOH IX
KUTBKICTh MOXe 30impmryBatucs y 8 pasie. Llei
npouec aocsrae Makcumymy uepe3 20-30 aHiB.
[I1BaHiBCHKI KIITHHH YTBOPIOIOTH HO30BXHBO OPi-
€HTOBaHI KOJIOHII KJIITHH SIKi Ha3WBAIOThCS “‘CTpid-
ku brorraepa” [9, 11, 12]. 3MIHIOETBCS TAKOXK CTaH
1 CHOYYHOTKaHWHHUX 00OJIOHOK HepBa. EHmoHEB-
piit cmouaTKy HaOpsKae, a Micis IepepuBy aKCOHA i
po3many MieaiHOBOi 0OOJIOHKHM 3HOBY 3MOPIIY€TH-
cs1. 3a BiICYTHOCTI MOKIIMBOCTI HAmpaBIeHOT'O POC-
Ty aKCOHIB 301/IBIIYETHCS BMICT KOJIareHy B pere-
HEPYIOUOMY HEpBi, Iporpecye aTpodis IIBaHIBCh-
KUX KJITHH Ta “cTpidok bronraepa”. OpHodacHo i3
npoLecaMy JiereHepanii, fKi MaloTb JUCTAIbHY
CIPSIMOBAHICTh CTOCOBHO MiCIlsl TpaBMH, BinOyBa-

€TBHCS 1 peTpoTpaaHa JereHepallis, y HampsIMKy 10
Tiia HeiipoHa [8, 9, 12].

[Micna mponecy perporpamHoi nereHeparii, pe-
TeHepalis HepBOBHX BOJOKOH ITOYMHAETHCS 13 aK-
COHIB MPOKCHUMAaJIBHOTO BiJpi3Ka, ¢ MPOTITOM Ki-
JBKOX JHIB YTBODIOETHCSI ITIOTOBILECHHS, SIKE Ha3H-
Ba€ThCS “KOJOOK pOCTY” i3 SIKOTO BHPOCTAE KiTbKA
KoJIaTepalbHUX BIIPOCTKIB akcoHa. KilouoBMM €
MIUTaHHS JOCATHEHHs “‘cTpiukamu broHrnepa” mmc-
TAJILHOTO Bi/Ipi3Ka, SIKi € HANPABJIAIOUYNMHE JIJIs POC-
Ty akcoHiB. UnMm Ommkue 10 Tina HelpoHa BigOy-
Jacs TpaBMa, TUM IIBHIKICTh pereHeparlii akCOHiB
BHIIA, 1 BOHA 3HAYHO CIIOBIIBHIOETHCS TPHU 301Tb-
IIEHH] TACTAHI] BiJ MICI MOIIKOKEHHS 0 TiIa
HelipoHa [13, 14].

HapnseuyalilHO BaXIMBUM UYUHHHUKOM € Te€, IO
HABITh TICJsI PETPOTPagHOI JereHeparlii akCOHIB
BEJIMKA YacTHHA HEHPOHIB HE JCrCHEPYIOTh, i OiIb-
UICTh 13 HUX 3aJIMIIAIOTECS 30epekeHMMHU. Baromy
POTB Y IBOMY TIPOIIECi BiIrpatoTh YHCICHHI HEHpO-
TpodiuHi (GaKTopH, IO TMOAUIAIOTECS Ha 3 TPYIH:
reiiporpodinu (NGF, BDNF, NT3, NT4), reiipor-
podivHi (akTopH, IO MPOIYKYIOTHCS TTiaIEHIMHA
ximituHamu (GDNF) Tta mefiporpodiuHi mHUTOKIHK
a6o weitpokinu (CNTF) [15]. Cepen Hux ¢akTop
pocty HepBa (NGF) € HaiO1IbII BUBYCHHUM 1 CIIPHSIE
npodidepanii Ta qudepeniriarii HeiipoHis [16].

Heiiporpodiunuii daxrop, kUil MPOIYKYETHCS
mo3koM (BDNF) Bimirpae BaxxiuBy poiib y IHAYKIIT
BIIMOBII Tijla HEHpOHa HAa MONIKOHKEHHS WHOTO
aKCOHA 1 BIUIMBA€ HA MPOLECH 30UTBIICHHS JiaMeT-
py HepBoBHX BOJOKOH. [Ipu momaBamni BDNF mo
KYJIBTYpH CTOBOYPOBHMX KIITHH, BOHH ITOYHHAIOTH
mudepeHmioBaTucss O HedpanpHid minii [17].
TpombouuTapuuii ¢akrop pocry (PDGF) mpu cu-
Hepriuniii aii 3 Hedporpodinamu (NT-3, NT-4/5)
CIpHs€ BMKMBAHHIO Ta TU(EPEHIIFOBAHHIO IIBaH-
HiBcbkuX KiIiTHH [18], iHCyniHONOAIOHMH (akTop
pocty (IGF-1) cnpusie pereHepauii MOTOpHHX Ta
CEHCOPHUX HEHPOHIB, CTUMYIIIOE CHPAyTHHI aKcoO-
HIB TIpH BHUCOKIH HOT0 KOHLEHTpaLii y AeHepBOBa-
HoMy M si3i [19]. Kpim TOro, moBeaeHa BaKinBa
poJb y BIKMBaHHI Ta qudepeHIiroBaHHI HEHpOHIB
mutiapHoro  Heiporpodiynoro ¢akropa (CNTF),
SKAW HAJICXKUTH 10 HEHPOTPO(DIYHNX IMUTOKIHIB 200
HelipokiuiB [20, 21].

®dakTop pocTy, MO TMPOAYKYETHCS TIiaTbHAMH
xinitnHamMu (GDNF) cripusie BimHOBIIGHHIO TIepeBa-
JKHO MOTOpPHHUX HeiipoHiB. [ligBumeHHs #oro KoH-
LeHTpalii crocrepiraim B eKCHEPHUMEHTAILHUX
TBapuH 3 MOTOPHMMH HeBpomaTisMu. Takox, Ha
mojeni nepernny CH y miypa Ta ruactuku iforo
TpyO4YaTHM TPOTE30M i3 OJABAHHSAM JIAMIiHIHY Ta
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GDNF, BusiBIeHO MO3WTHBHUN e(EKT Ha PICT aK-
COHIB Ta CTYHIHb iX MieliHi3amii depe3 6 TIKHIB
BiJ] MOYATKy €KCIIEpUMEHTY [22].

s moBHOIIHHOT pereHepamnii HepBa, HEOOXia-
He aJleKBaTHE KPOBOIIOCTA4YaHHs, M0 3abe3redy-
€TBCS TTAPANIENILHOIO BAaCKYJISIPU3AIi€l0 pereHepylo-
yoro Hepa. DakTop POCTYy EHAOTENII0 CYIUH
(VEGF) ctumynroe npopocTaHHs KamissipiB, 3aBas-
KA YOMY HPHUCKOPIOETHCS pereHeparisi akCoHIB Ta
Mirparlisi IBaHIBCRKAX KITHH. B yMoBax rimokcii
VEGF nie sk veiiponpoTekTHBHIIA areHT [23, 24].

MpusHounu XipypriyHoi TAKTUKH NPH YIIKO-
JoKeHHSX nepugepuYHUX HepBiB

CporonHi Ui BiTHOBICHHS LITICHOCTI Ta TIPO-
BigHocti [TH npu ix TpaBMaTHMYHOMY YIIKOIKEHHI
BUKOPHCTOBYIOThCS PI3HOMaHITHI METOJMKH: IIOB
HepBa  KiHEIb-y-KiHellb,  ayTOHEWpPOIIacTHKa
(AHII), HeBpoTu3amis, LIOB HepBa KiHEIb-y-OiK,
BUKOPHCTOBYIOThCS CHeELiallbHO 00poOJieHi  ajo-
TPaHCIUIAHTATH Ta MITYYHI MaTpukcH [25].

[IloB yHIKOMKEHOTO HepBa KiHEIb-Y-KiHEelb €
METOAOM BHOOpPY mpu BiacytHocTi nmedexry ITH
BEITMKOr0 po3Mipy. i ONTHMaIbHOTO MPOTiKaHHS
TIPOIIECiB pereHepariii B yIIkoKeHOMY HepBi, Horo
MPOKCUMANIbHUIA Ta AMCTANbHUM KiHII TOBUHHI
OyTu 30mKeHi 0e3 HaTATy 1 3IIUTI 32 JOMOMOTOI0
MIKpOXipypri4Hoi TexHiku 0e3 X J0AaTKOBOI Tpas-
Maru3arii.

3a S. J. Belkas Ta cniBaBT., 11eil MeTO]| OnieparTu-
BHOTO BTPYYaHHS MOXE IPHHECTH IO3UTHBHHI
pe3ynbTaT, KOJH AiacTa3 MK KIiHIIMH HEpBa, IO
3IIMBAIOTHECA, € HE OUIBIIMM HIDKX 5 MM. SIKIIo x
niactas OUTBIIHIA HIXK 5 MM, a KiHIII HEpBa BCe-TaKH
MOXXHa CIIBCTABUTH, TO HATAr HEpBa, SKUH BHHH-
Kae MpH LbOMY, OyJie CYTTEBO MOTIpLIyBaTH Hpolie-
cu perenepartii [26].

AHII 3acTocoByeTbest mpu AedexTi HepBa BelH-
Koro posmipy. Po3mip nedekry BBaxaloTh BeJH-
KHM, KOJIM IIIOB KiHEllb-y-KiHellb Ta CHOHTaHHA pe-
TeHepallis HepBa € HEMOXJIHBOK. Ha mymKy Oinmb-
mocti aBTopiB, 1e po3Mip nedexty Hepa 3 cM i
oimere) [27, 28, 29].

Oneparieto BHOOpY Yy NAalli€EHTIB 3 BEIMKUMH
JnedexkramMy HEpBIB MPOTATOM OJIM3BKO I’ SATHECSTH
OCTaHHIX POKIB 3aJHIIAETHCS “30JOTHHA CTaHAAPT’
— ayroneiporuactuka [30, 31]. Buepuie AHII B
eKkcriepuMeHTi Ha cobakax Bukonamu J. Philipeaux
ta A. Vulpian y 1870 poui. ¥V kumiHini nepiuy ore-
pamiro AHII BuxonaB E. Albert y 1876 poui, mpote
BOHA BUSIBWJIACh HeBhaiolo. CriouaTKy HeHWpoxipy-
pPry BUKOPUCTOBYBAJIM 1iJIi HEPBOBI CTOBOYpPH, 10
MIOraHO PEBACKYJSPU3YBAINCS 1 NMPHXHUBAIUCS. Y
1947 poui S. Seddon Buxopucras anst AHII kinbka

“BCTaBOK” 13 HEPBA, MEHIIIOTO JiaMeTPy, IO MPYKH-
Banmcs kpame. H. Millesi mepmmm modas 3acToco-
BYBaTH NpHHIMIHN Mikpoxipyprii npu AHIT i noka-
3aB, 1[0 TIPHU BUKOPHUCTAHHI TaKOI METOAMKH, MOXHA
OTPUMATH Kpalluil pe3ysbTaT, HiXK NpH eriHeBpalb-
HOMY LB “KiHellb-y-KiHelb i HaTsrom [32].

[Ipore AHII mae psin HenomikiB. st orpuman-
HSl ayTOTpaHCIUIAHTaTa BHUKOPHUCTOBYIOTH YYTJIMBI
HEpBU Ta HANMOLIMPEHIIMM B SKOCTI IOHOpa €
n. suralis. BukopucTtanHs 9yTIMBHX HEPBIB y AKOC-
Ti ayTOTpaHCIUIAaHTATa Il IUIACTUKHU Ie(EKTIB py-
XOBUX HEPBIB CIIpHYMHIE MOP(OIOTIYHY HEBiAIO-
BIIHICTD MPHUPOIHOTO MIKPOOTOYEHHS, diaMeTpy
AKCOHIB, III0 3aTPUMYE€ TPOTidepariiro MBaHIBCHKUX
KJIITHH Ta iX 3JaTHICTb MIi€JIiHI3yBaTl HEPBOBI BO-
nokHa [29, 30, 33]. Kpim nporo HebakaHUMU € J10-
JmaTkoBa ormepaiis (s 3a00py TpaHCIUIAHTATa),
¢yHKIIOHATBHUI AedilUT B aBTOHOMHIN 30HI Hep-
Ba JIOHOpA, YTBOPEHHS IBOX 30H Helpopadii, Bu-
HUKHEHHsSI HEBPOM Ta PYyOIIB, IO yTPYIHIOE TPO-
pocTaHHS aKkcoHiB [34].

BuUKOpPUCTAHHA CHHTETHYHHMX MAaTPHKCIB
IS BIAHOBJIEHHS] YIIKO/IKeHUX NepupepuuHuX
HepBiB

ANOTpaHCIUIaHTaLlisl — 116 METO/INKa, [0 Mepesi-
0avyae BUKOPUCTaHHS B IKOCTI TPAHCIUIAHTaTa HEPB,
3a0bpaHuii Bij iHIIOT 0COOU B MEXax OIHOTO BHJY, i
KCEHOTPAHCIUIaHTAllisl — IUlacTUKa JAeeKTy Hep-
BOM, 3a0paHuM Bij ocoOu ixmroro Buay. Lli mero-
JVKH HE 3HAaHIUIM MIUPOKOTO 3aCTOCYBAaHHS y KIli-
Hilli. AJOTpaHCIDIAHTAIlS Ta KCEHOTPAHCIUIAHTAIIIS
BHMararoTh 3aCTOCYBAaHHS TPHBAIOi IMYyHOCYIIpe-
CHBHOI Tepamii, € BUCOKHI pH3WK KOHTaMiHamii Ta
BropuHHOTO iH(DiKyBaHHs [35, 36]. Hactymamm
KpOKOM Oyia po3poOKka alenroisspHOro TpaHCIIaH-
TaTa HepBa, SIKMU OTPUMYBAJIH LUISIXOM TIOEIHAHHS
(epMeHTaTUBHUX, (QI3UYHHUX Ta XIMIYHHUX METOJIB
JUISL TOTO, 00 BUKIIIOYUTH HOTr0 IMYHOT@HHICTh Ta
30eperTd eKCTPALEINONISIPHUIT KOMIIOHEHT, CTBO-
profoun (aKTUYHO IPUPOJHUHA MaTpPHKC Ui Ha-
MIPaBJIEHOTO POCTY akcoHiB. Hemonikamu Takoro
MiAXOy € TOIMIKOIKEHHS OUIKIB, HYKJICTHOBHX KU-
CJIOT, JI3UC KIITHH TpaHCIUIAHTaTa IIiJ BIIMBOM
XIMIYHUX peareHTiB Ta (PI3MYHUX METOJIB BIUIMBY,
o € BKpai HebaxanuM. J[o Toro x (hepMeHTH Ta
XiMiYHI peareHTH TOBWHHI OyTH TOBHICTIO eTiMi-
HOBaHi i3 TpaHCIUTaHTaTa, MO0 NMpu HOTro BHKOPHC-
TaHHI HE CHPUYMHSITH HOIIKOKEHHs HaBKOJHUIIHIX
TKaHWH JIOHOpA, IO TEX MPAKTHYHO HEMOXKIIHMBO.
He 3Baxaroun Ha 11e, Y KiJIbKOX JOCIIJUKEHHSIX Oy-
Ja ToKa3aHa MOXJIMBICTH MiacTuku aedexry [TH
3aBJIOBXKH 1—2 CM auemoIsipHUM TPaHCIUIAHTATOM
y uiypiB [34, 37]. Takox 0yJ0 HoKa3aHo, IO aKco-
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HM HE 3aBXIOU IIPOPOCTAlOTh 3 HPOKCHMAaJIbHOIO
KiHIIA HepBa y OUCTANTBbHUH 06€3 T0JaTKOBOTO 3aCTO-
cyBaHHS (DaKTOpPiB, IO CHPHUSIIOTH IHOMY, 5K, Ha-
NpHKIaj, XoHapoitnHasa [38]. Pesymbraté mocii-
JUKEHHS, METOIO SIKOTO OYJIO TTOPIBHSHHS pe3yJbTa-
TIB IUIACTUKH Je(EeKTy HEpBa alETIOJSPHUM ajnoT-
PaHCIJIAaHTaTOM i MaTPUKCOM Ha OCHOBI KOJIareHy B
EKCIIEPUMEHTI, MMOKa3aH, 10 PI3HULS y pereHepa-
uii HepBa uepe3 12 TWXKHIB NPAaKTUYHO BIJICYTHS
[23]. OOpobneHnit XiMiYHUMH JETEPreHTaMH Ta
XOHJPOITUHA3010 ALENIOJISPHUN aJOTPAaHCIIAHTAT
BHUKOPHCTOBYBaBCS IJIsI ITACTHKH JAS(EKTy JIHIle-
BOro HepBa [39] Ta nedeKTy 4yTIUBUX HEPBIB PYKH
JOBXKUHOIO 3 cM y KumiHimi [40].

VY kinni XX cr. 3'sBunacs e oxHa METOIUKa
olnepaTHBHUX BTpy4aHb pH nedekrax [TH Benuxo-
ro po3mipy. Ile Tybaxk, CyTh SIKOTO MMOJIATAE Y TOMY,
IO KIiHIN YIIKOJKCHOTO HEPBa 3’ €HYIOTHCS MOPO-
JKHHUCTOIO TPYOKOIO, MATPUKCOM, 13 MPUPOAHUX YU
IITYYHO CHUHTE30BaHUX MaTepiaiiB, i aKCOHH i3
NPOKCHMAJIBHOTO KIiHII POCTYTh Y HANPSIMKY JIHC-
TajgpbHOTrO KiHIg [41].

T. Gluck y 1880 pomi 3ampormonyBaB 3 €IHATH
KiHII YIIKOKEHOTO HEpBa ICKAIBIITHOBAHOIO Kic-

Tko10. O. Bungner y 1891 porii BUKOPHCTOBYBaB IS
TyOaxy cerment aprepii. T. Chiu Hampukiami 80-x
POKIB TIPOBIB CEPit0 EKCIIEPHMEHTIB, Y AKX ITOKa3aB
e(heKTUBHICTP TTACTHKH HEpBa ayToBeHOO [32].

Bararo 6iomatepiaiiB BUIIPOOOBYBAIOCS y €KC-
nepuMeHTax [42], Haibinbl OOHAMIMINBI pe3yiib-
Tatu Oynu JOCSTHYTI 32 JOIMOMOTIO0 IOJITIIIKOIe-
Boi kucinoru (III'K). Byna nokasana 3gatHicTh HO-
JrNTIKOJNEBUX TPYOOK ITOKpAIlyBaTH pEreHEpaliio
[TH npm #oro KpUTHYHUX Oe(eKTax, SK y eKCIepH-
MenTi [43], Tak i y xmiwini [44].

C. Krarup 3i cmiBaBTOpaMH OITyOJiKyBaill pe-
3yNBTaTH YCHIIIHOI INIACTUKH Ne(PEeKTy CepeIuHHO-
TO HepBa 3aBOIUIBIIKH 5 CM y MPUMATIB 32 JOIIOMO-
row KomareHoBoi TpyOku [45]. Tpoxu panirie
F.J. Rodriguez 3i cmiBaBTOpaMu 3pOOMIM BHCHO-
BOK, 1110 KOMOIHOBaHa IUIACTHKA 3 BUKOPUCTaHHAM
IIBaHHIBCHKUX KJIITHH, MAaTPHUIEIIO 1 MOJJIaKTaTKa-
NPOJIAKTOHOBUX TPYOOK € JOCTOWHOIO ajbTepHATH-
Boro TpamuuiHiii AHII [46]. Po3pobieHo ximbka
CHHTETUYHHX ITOPOXXHUCTUX MAaTPHKCIB I TyOa-
Ky HepBiB (Ta0in. 1). Bouu € anprepHaruBoro AHII
y KJIHIMI, aje 1X 3aCTOCyBaHHSI OOMEXYEThCS Ie-
(bexramu pozmipom 3 cm [44].

Tadauusa 1 — Buau matpuxcis s perenepanii ITH [26]

. @,
BiomaTtepiau f(::r;?;((l_)) Yac Giogerpagauii
AUemonsapHUi aloTpaHCILIAHTAT TPYITHOTO HEpBa d=1-5mm HEBIZIOMO
L=15-7cm
TToniBiHiI aIKOTOJIB d=2-10 mm He Oiomerpamye
L=635cMm
. d=2,3-8 Mm L
[Tomirnikosesa KuciaoTa L=94cu 6—12 MicAnis
d=15-7wMm L
Komaren I tumy L =23 on 36—48 Micsris
d=2-6 MM ..
Konaren I tuny L=25cw 4-8 mics1iB
d=2-6 MM ..
Komnaren I tuny L=25cu 4-8 mics1iB
. . N d=15-7mMm .
[Tigcnn3oBa 000I0HKA TOHKOTO KMIIKIBHUKA CBHHEH L-4c HEBIJIOMO
=4 cMm
Mo (JTaKTHI-KanIpOJIAKTOH) d :Ll’:sglc?wMM 16 micsmiB
d=3-10 mm .
Konaren I tumy L =24 ox 36-48 micauis
d=4-12 mm L
Komnaren I Tuny L=255cum 4-8 mics1iB
TTouiBiHiI AJIKOTOJIB d=2-10 um He Oionerpanye
L=6,35cm

CUHTETHYHI TOPOXHUCTI MATPUKCH CIPUSIOTH
3MEHIICHHIO iHQIbTpanii 30K mBa Miodidpoodia-
CTaMH Ta YTBOPEHHIO pyOLiB 1 HEBPOM, rajbMYIOTh
KOJIaTEepaIbHUH CIIPAayTHHT, CTBOPIOIOTH CIIPHSTIIN-

BE MIKPOOTOYEHHS NUISIXOM CHPHUSHHS HAKOIHMYCH-
HIO HeHpoTpodiuHHX (HaKTOPIB.

OpnHak, GaxxaHoro BimHoBneHHs [IH y kmiHimi
HEMOXITUBO JIOCSTTH Yepe3 BiJICYTHICTh Y CHHTETH-

© Sumy State University, 2020

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



IHempig T. I., Qumbaniok FO. B., [lomanog O. O., I'onuapyx O. O. ma iH.

EUMJ, 2020;8(2):210-229

YHUX TPyOKax MIBaHIBCHKHMX KIIITHH, SIKI € peryJs-
TOpaMH HaIpPaBJICHOTO POCTY aKCOHIB.

IpuHOMNU TKAHWHHOI iH:KeHepil A BinHO-
BJICHHs nepu(epuYHUX HepBiB

TkaHWHHA IHXKEHEpis € OIHHMM 13 HampsMKiB
pO3B’si3aHHS MPOOJIEMH ITOIIKO/PKEHHS HEPBOBOT
CHCTEMH, SIK LEHTPaIbHOI, Tak 1 NepudepuvHoi.
TpuBae po3poOka KOHCTPYKILIH, 0 OyAyTh 3axXu-
AT KiHII HepBa Bij 3aJy4eHHs y pyOelpb, Tomid-
HO JOCTAaBIITH crenudivdai TpodiuHi ¢akTopH,
CIPHUATH HAIPABIEHOMY pPOCTY AaKCOHIB, 3aBISKH
BKJIFOUCHHIO B IX CKJIaJl IPOPETEHEPATHBHUX Melia-
TOpiB: MEINKaMEHTIB Ta cTOBOYpoBUX KIIiTHH [50].

CydacHuif pO3BHTOK TKAaHMHHOI iH)KeHepii Iie-
pendadae 3acTOCYBaHHS CHHTETHYHUX TpyO4aTHX
NpOTE3iB, SKUMH MOXKHA 3 €THATH KIiHI YIIKOJKe-
HOTO HepBa i 3a0€3NeYlTH NPOPOCTAHHS AKCOHIB,
aje iHEepTHE MIKPOOTOYEHHS B TaKUX CHUTYyallisixX
JIO3BOJISIE IPOBOJIMTH HEHUPOILJIACTHKY NP HEBEIH-
KuX nedekrax (mo 3 cMm y moxpei) [9, 12, 47, 48].

HacTtymauM kKpokoM € KOMOiHAIlisl MAaTPUKCIB 13
NPUPOAHUX YW CHHTETHYHUX MaTepiaiiB 3 HOTPio-
HUMH (i3UKO-XIMIYHUMH BJIACTUBOCTSAMH Ta TeEH-
TUAIB EKCTPAICTMIOISIPHOTO MAaTpPUKCY, (PaKTOpiB
pocty, ctoBOypoBux KiiTHH [9, 12, 50].

Jlxepesa i BUAM CTOBOYPOBMX KJITHH /s
BiflHOBJIeHHs nepudepHYHUX HEPBiB

HanzuyailHO NEpPCHEKTUBHUM € 3aCTOCYBaHHS
CTOBOYPOBUX KIIITHH, IO € JDKEPEIOM HEHUpOTpO-
(higyHUX (HaKTOPIB Ta MOJNEKYN EKCTPAIEITIOIIPHOTO
MaTpHKCy JJIsl PEreHepyIoUnX aKCOHiB, 1 B Tepcrie-
KTHBI MOXYTh HPHCKOPIOBAaTH IX BiJHOBJIEHHS, a
TaKOX IOIEPEPKyBaTH PETPOrpajiHy JEeTeHEpaLifo
Ta JETCHEPalilo BiANOBITHUX HEWPOHIB CHHHHOTO
MO3KY Y BiJIOBi/Ib Ha TOIIKOJDKEHHS Ha nepudepii
[9, 51-53].

Kpurepii “imeanbHux” CcTOBOYPOBHX KIITHH
BKJIIOYAIOTh IIBWJKUN Ta MaJlOiHBa3MBHUI crociod
iX oTpuMaHHs, LIBHIKE HApPOLIYBaHHS Yy KYJIbTYpi
in vitro, 3IaTHICTH O BIDKUBAaHHSA, Ipoideparii Ta
iHTerpanii B TKaHMHU LEHTPaJIbHOI Ta nepudepud-
HOi HEPBOBOI CHCTEM pELUITEHTA, 3JaTHICTH JI0
cTabiIbHOT TpaHC(eKii BipaIbHUMU BEKTOpaMH Ta
eKCIIpecii BiIMOBITHNX K30T€HHUX I'eHiB [9, 54, 55].

IIprn BuKOpHCTaHHI CTOBOYPOBHX KIITHH MIJIS
BiTHOBJICHHsI ymiko/pkeHux [TH, akneHT poOuThes
Ha 30i7bIIEHH] KITBKOCTI Ta aKTUBHOCTI IIBAaHIBCh-
KHX KJIITHH, Ki € KJIHOYOBOK KIITUHHOIO JIAHKOKO B
pereneparii [TH. Aye BaXKicTb Ta TPYIOMICTKICTb
BUJIUJICHHS ayTOJIOTIYHUX IIBaHIBCHKUX KIITHH, IO
nependavae OiOICil0 HepBa, JOBIMH IEpioJl O4YH-
IIEHHS Ta HapOIyBaHHS KYJbTYpH, 3MYIIY€ LIyKa-
TH aJbTEPHATHBHI JpKepella CTOBOYPOBUX KIITHH.

TpuBana neHepBarisi MPUBOIUTH IO AIONTO3Y HEH-
POHIB Ta aTpodii MUIFOBUX M A3iB, TOMY BHKOPHC-
TaHHS ayTOJOTIYHMX IIBaHIBCHKUX KIIITHH 3apa3 y
MIPaKTUIHOMY IUIaHi € HEBUTiTHUM [56].

OnHuM i3 KITI040BHX (DaKTOPIB Y BUKOPUCTaHHI
CTOBOYPOBHUX KIITHH OY/b-SIKOTO IOXOPKEHHS JUIS
mokparieHHs perenepanii [TH e xonnenmis “miHi-
MaJbHUX MaHImyJsnii”. 3a BuszHaueHHsM E.J.
Culme-Seymour ta C. Mason [57] “manimymsii 3
KIITHHaMH HE TOBUHHI YIIKO/DKYBaTH iXHI 0ioio-
riuHi BractuBOCTi”. HapomyBaHHS KIITHH y Kyib-
Typi, A1 TOro, MO0 30UTPIIUTH X KiJBKICTh Tepesn
IMIUTAaHTALI€l0, BUMArae JOJABaHHS Pi3HOMAHITHHX
XIMIYHUX peareHTIB Ta (akTOpiB pocTy, IO MO-
KYTh 3MIHHUTH JIiHIO qudepeHIifoBaHHs cToBOYpoO-
BUX KJIiTHH [58].

Jlo cborofHi He iCHY€ €IMHOI AYMKH SIKa XK Ki-
JBKICTh CTOBOYpPOBUX KJITHH HOBHHHA OyTH iM-
IUIAaHTOBaHa JJISl TOTO, 1100 OTPUMAaTH TTO3UTHBHHNA
edexT Bix ix 3actocyBaHHA. OMHI AOCIITHUKHA BU-
KOPHUCTOBYIOTh 4x10° xritHH IS TpaHCIUIAaHTAMIi
Ha OIHY TBapHHY [59], iHmn — 2x107 [60]. Llixaso,
0 MPW BUKOPHUCTAHHI IIBaHIBCHKUX CTOBOYPOBHUX
KIiTHH y Kimskocti 80x10° Ha oxmy TBapuHY GyiH
OTpUMaHI Tipul pe3yslbTaTH BITHOBJICHHS HEpBa
nix mpu Bukopuctanni 20x10°8 kmitum [9]. Tomy, y
JAHOMY JIOCJIJDKEHHI BHKOPHUCTOBYBAJIaCcs KiJb-
KICTh KIITUH 1><106, UISE TOrO0 100 BH3HAYUTH
edekT BiJ iX 3acTOCYBaHHS 1 IpH 1LIbOMY 3abe3re-
YUTH JOCTATHIO KUJIBKICTh MICIS Ta PECYpCiB LIS
KOHTaKTy 3 TPUPOAHUM MIKPOOTOYEHHSM YIIKO-
JDKEHOTO HepBa.

[HTEeHCHBHMI TIOAIN KITHH MOXE IOUIKOAHUTH
iX T€HOTHII, 1 30UTBPIIUTH KITBKICTh MYTaIlild, TOMY,
Kpallle BUKOPUCTOBYBATH KIIITHHHI KYJIBTYpHU 3 Me-
HIIIOKO KUIBKICTIO Tacaxis [61, 62].

CrorosHi, BCi 3yCHIIIsl HAYKOBIIIB CHPSIMOBaHI
Ha TOIIYK JpKepelia CTOBOYPOBHX KIIITHH JI0POCIIO-
IO OpraHi3my, siki Oysiu 6 He MeHII eDEKTUBHUMH Y
IUTaHI TKAaHWHHOI iHKEeHepii, aje cmocid ix oTpu-
MaHHS OyB MaJOiHBa3UBHHMM, HEOOIIOYMM Ta BH-
KJIFOYaB BUKOPUCTaHHS 3arajbHOI aHectesii. CTOB-
OypoBi KJIITHHM JIOPOCIIOTO OpraHi3My HPHUCYTHI
MIPAaKTHYHO Y BCIX TKaHWHaX. BOHM MOXyTh OyTH
OTpHMaHi 31 CTPOMH KiCTKOBOTO MO3KY, XXHPOBOI
TKaHUHM, MYJIBIU 3y0a, M s3a, IMyIIOBUHHOI KPOBI,
BapTtoHoBHX [mparmiB, MiAHEOIHHA, BOJIOCSHOTO
¢omikyna, sIK y eKCIepUMEHTAIbHIAX TBAPHH TaK 1y
mozei [9, 64-66].

CToBOYpOBI KIITHHH MOXXHa IMIUIAaHTYBaTH Y
HenudepeHifoBaHOMY CTaHi abo micis Tpolecy
npeanepeHIliloBaHHs Yy CTOBOYpPOBI KIITHHH 3
(eHoTHIIOM, TOAIOHMM 1O HIBaHiBChKHX. OcCTaHHI
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MaloTh 3JIaTHICTh IHTErpyBaTUCS y CTpiuku broHT-
Hepa i CTUMYJIOBAaTH HAIPaBIICHUH PICT aKCOHIB.
[oTenmiitai mepeBaru Takoro mpeangepeHIiroBaH-
HS TIOJIAATAa€ y KpPaIliif 3JaTHOCTI TaKUX KIITHH IO
BW)KMBAHHS Y HOBOMY CEPEIOBHIII MICIs iIMILIaH-
Tauii, nocuieHHi cekpeuii HeifpoTpodivnnx dakro-
piB Ta MiemniHi3allii akcoHiB [67, 68].

[Ipote, nmo3utuBHMN BIUIMB HeaudepeHHiioBa-
HHUX CTOBOYPOBHMX KJITHH TakoX BHSBJIECHHH Y J0C-
mipkeHHsx [9, 69-73]. [IpUXUIbHUKA TaKOTO BUAY
KIITHH BB&XAalOTh, IO TIpe AW(EpeHIioBaHHsA N
VItro 3aTpuMye iMIUIaHTAIIifO, [0 Y CBOFO Yepry Bij-
TEPMIHOBYE TPOIECH pereHeparii TKaHH, 0 BKpai
HeOakaHo y KIIIHIYHOMY 3aCTOCYBaHHi [74, 75].

OnHuM 3 edekriB BIuMBY Ha BinHoBieHHs [1H e
CTUMYJIALISL CTOBOYPOBUMHU KJIITHHAMHU HEHpPOTpPO-
¢iuHUX Ta aHrioreHHWX (aKTopiB, a TAKOXK MoJIe-
KyJI eKcTparentosapHoro wmarpukcy. Lli edextu
MOXYTb peaiizyBaTucCs 3a JOINOMOTOI0 MapakpHH-
HUX MEXaHI3MIB Ta CTUMYJIAIil €HIOTCHHUX MIBa-
HIBCBKHX KJITHH IO MOCHJICHHS BJIACHOI aKTHBHOC-
Ti. Taki MONEKYIH EKCTPAlETIOIIPHOTO MaTPUKCY
sk konareH | tumy, komaren 1V tumy, ¢idpoHeKTHH
Ta JAMiHIH CIIPHUSIOTH perenepatii Hepsa [9, 59, 68].

VY Garatbox poOOTax onmMcaHo cekpeuito (hakTo-
py pocTy HepBa, HeiiporpodiuHoro gakropy, o
MNPOJIYKY€ETbCS MO3KOM, HeHpoTpodiuHoro (axro-
PY, IO MPOAYKYETHCS TTiANbHUMHU KIITHHAMH, IIH-
JapHOro HelpoTpodidHOro (akTopy Ta HEHpOT-
podiny-3, Ik €HOOTCHHUMH MIBaHIBCHKUMH KIIITH-
HaMH, TaK i CTOBOYPOBHMH KIITHHAMH JOPOCIOTO
oprati3my pi3Horo noxoukeHus [77, 78].

IMmyHOMOIY TIOIOUHIA Ta TIOMIPHHN IMyHOCYIpe-
CHUBHHIA e(peKT CTOBOYPOBHX KIITHH JOPOCIOrO
OpraHi3aMy pi3HOTO TOXOJDKEHHs 3a0e3MedyeThCs
HMOBIPHO CEKpeLi€l0 TPaHyJOHUTAPHOIO Ta Mak-
podaraibHOr0  KOJOHIECTUMYIIOIOYHX (aKTOpiB,
inTepelikiniB 6, 7, 8 ta 11 Tunis ta ¢akropa Hek-
po3y myxiyiuH. [IpurHiueHHs: iMyHHOI BiJmoBiai pe-
IUITIEHTa JIOTIOMArae TIONEPEANTH 3allaJieHHs Ta
¢i6po3 micns omnepaniii Ha ITH, a Takox, 103BoJIsIE
BUKOPHCTOBYBATH aJIOT€HHY TPaHCIUIAHTALIO, IO €
OJTHMM 13 HalBaXKJIMBILLIMX MOMEHTIB y TpaHCILIAH-
TOJIOTIi Ta pereHepaTuBHii MeauuuHi [54, 77].

Ilepuri cripobu TpaHCIIIAHTAI] 3aKIaoOK eMO-
pioHanbHOI HEPBOBOI TKAHMHM B YIIKODKEHHUH
HepB Oyiu 3po0dieni me y 80-90-x pokax XX cro-
niTTs. [IepBUHOI0 METOIO0 WX EKCIIEPUMEHTIB OyIio
HaMaraHHs JOBECTH MPUHIMIOBY MOXJIHBICTh Ta-
KOro BHJY TPaHCIUIAHTALIl Ta JOCITIJDKEHHS I10J1a-
JIIOTO AU(EpeHiIOBaHHS KJIITHH eMOpioHaIbHOT
HEpBOBOI TKaHMHM 1 iX BIUIMB Ha pereHepaio
ymKo/pkeHoro Hepsa [79]. T'apHi pe3ynbratn Oynu

OTpUMaHi TpU AJTOTCHHIM TpaHCIUIaHTarii emOpio-
HalbHOI HEPBOBOI TKAHWHHM B EKCIIEPUMEHTI, IO
MATBEPKCHO AAHUMH eNeKTPOQi3ioNoTivHOTO Ta
Mopoorigroro nocmimkeHs [80, 817.

VY 1998 p. OypxiuBUil pO3BUTOK TEXHOJIOTIH J10-
3BOJIUB BUJUIATH €eMOpiOHaJIbHI CTOBOYpOBI KIITH-
nu (ECK) i3 Gmacroumctu. Bnepme 1i KimiTHHHU i3
JFO/ICKKOT  OJacTONMCTH OYyJIM BHIUICHI TPYIOKO
BuYeHHMX mig kepiBHuITBOM J. A. Thomson [82].
ECK 3patHi ¢opMyBaTH TKaHHHHA TPHOX 3apOIKO-
BUX JINCTKIB, MAalOTh 3HAYHO BHIIWHA ITOTEHIIIAI
npomidepamnii y MOpiBHAHHI i3 Me3eHXIMaJIbHUMH
croBOypoBumH kiitnHamu (MCK) [83]. IIpoTe nu-
(epeHmiamis MUX KIITHH y HEWpaibHI JiHII Tpo-
OneMHa, a crenianbHi IPOTOKONU PO3po0IIeH] Tilb-
KU i1 OOMEXKEHOI KIUJIBKOCTI LMX THUINB KIITHH
[84]. JonatkoBi mpoOnemu MOB'si3aHI 3 IXHBOIO
IMYHOT€HHICTIO, TYMOPOTEHHICTIO Ta MOpaJbHO-
eTHYHUMHU Tpobnemamu, amke 3abip ECK mepen-
Oauae pyitHyBaHHS eMOpioHa Ha cTafil OIacTOIUC-
TH [82, 84]. KinmpKicTh po0iT, M0 CTOCYIOTHCS TpaH-
crmantanii ECK mpu ymkomxkernni [TH HeBenwmka,
o 0OYMOBIJICHO BHUILEBKa3aHWMH NPOOIEMaMH , a
TaKoX TPYAHOLIAMH MOAAIBIIOrO KIiHIYHOTO BH-
KOPHCTaHHS.

HeiipanbHi cTOBOYpOBI KIIITHHH MalOTh 374aT-
HICTh Mu(EepeHIiOBaTHCSl Y HEWPOHM Ta KIITHHH
1 1 3HAXOJAThCSl y CyOBEHTPHKYJISIPHIH 30HI HEO-
KOPTEKCY 1 3y0Ouariii 3BuBHHI rimokammna. OgHak, ix
aKTUBHA Tpoiidepartist BigOyBaeThCs i 4ac eMO-
pioreHesy, a y OpOCIOMY OpTraHi3Mi — TiJBKH ITic-
7T YIIKOJUKEHHS LIEHTPAJIbHOI HEPBOBOI CHCTEMH.
W. Heine 3i cmiBaBT. MoKa3ajid, OI0 3aCTOCYBaHHS
HEHPOTeHHHUX CTOBOYPOBHX KIITHH CIIPABIISE MO3H-
THUBHUI e(eKT He TUIBKU IPH TOCTpiil TpaBMi Hep-
Ba, a 1 MPH XPOHIYHIN JeHEpBaIlii, 0 MiITBePKY-
BaJIoCsl enekTpodiziosoriuHMMu Ta MOpdoJIoriy-
HUMH MeTofamH [9, 85]. 3acTocyBaHHS iX OOMEXY-
€TBCSI TOMY, 110 BUKOPUCTAaHHS HEHUpPaIbHUX CTOB-
OypoBUX KIITHH TPH Pi3HUX BHUmax Tpasmu [1H
CYNPOBOJUKYETHCSI BUCOKHM CTYIIEHEM YTBOPEHHS
Helipo6nacToMm [86], ToMy yBary AOCIiIHHUKIB IPH-
BEpHYJH Oinbll nudepeHiioBaHi KIITHHY, a came
KJITHHY HIOXOBOI 1MOynuHM [87]. Bussneno, mo
BOHM 37aTHI NMPOAYKYBaTH PEUYOBHHH, SKi CTHMY-
ootk perenepartito I[TH: FGF, NGF, BDNF,
GDNF, 6i1ku ekcTpa HEemoIsIpHOro MaTpukcy [88,
89]. TpancmmaHTaris UUX KITHH B YIIKOJKEHUH
ITH cnpasiisina MO3UTUBHUN BILUIUB, MO OYyJIO MiAT-
BEPKCHO pe3yJbTaTaMH eIeKTPO(Di3ioNoriyHux Ta
MOp(hOJIOTIYHUX JOCHTiKeHb. Komu x mpoBoamin
TPaHCIUIAHTAIII0 KJIITHH HIOXOBOI IIUOYJIMHH CyMi-
CHO 3i IIBaHIBCBKUMHM KIJIITHHAMHM, PE3YJIbTaTH BU-
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SIBIJIMCSL 1II€ KpallUMU HDK TIPH TPAaHCIDIAHTAIL
X IBOX BUMAIB KIITHH moomuHmi. Takwuil edekr,
OYEBU/IHO, TIOB'SI3aHUH 31 CTUMYIIIOIOYNM BIUTHBOM
KIIITHH HIOXOBOI ITMOYJIMHY Ha IIBaHIBCHKI KIIITHHH
[90]. Mo Toro ¢ metomom i3 GFP-mosuTuBHHMU
KJIiTHHaMU Oyjia JOBe/eHa 3JIaTHICTh KIITHHH HIO-
XOBOI IMOYJIMHU Mi€NiHI3yBaTH pereHepyrodi akco-
uu ITH [89].

OpnHak, JUIst TIO/IANBIIOr0 BUKOPUCTAHHS KIIITHH
HIOXOBOI IUOYJIMHHU B SIKOCTI KaHAWZATa IS KIIi-
TUHHOI Teparmii ymkomkeHs [IH motpibHo Oinmbix
JIETaJbHO BHBYMTH X TiCTOOIOJIOTIYHI BJIACTHBOCTI,
MeXaHi3MH JIii Ta criocoOwm iX imenTudikamii [89, 90].

MCK Brepmie Oynu BusiBneri A. J. Fridenstein B
cTpoMi KicTkoBOTro MO3Ky y 1963 poui [9]. Ii3nimre
MCK Oysu 3HaiiieHi y 6araTb0X TKaHMHAX OpraHi-
3My: JKHPOBIH, MyJibIU 3y0a, IYMOBHHHIA KpOBI,
BapTOHOBUX Jparisax mynoBuHu [91-95]. Mesenxi-
MaJibHi CTOBOYPOBI KIITHHHM KiCTKOBOTO MO3KY
(MCK-KM) mo306aBieHi TaKuX HEIOIIKIB, SIK TyMO-
POTECHHICTH 1 MOPAIbHO-CTUYHI MPOOJIEMH, MOXKYTh
OyTH OTpUMaHi 3a JOTIOMOTO0 ITyHKIii KiCTKOBOTO
MO3KY, a B CIELIaJbHAX YMOBaX KyJIbTHBYBAaHHSI
MOXYTb AN(EPEHIIIOBATUCS Y HEHPOHH, aCTPOLIUTH
Ta MBaHIBCHKI KiituHM [96, 97]. Barato nocmigHu-
KiB moka3zanu, 1mo Bukopuctanuss MCK-KM cymic-
HO 3 MaTpUKCaMU Uil TyOaXy HepBa 4H arlleirois-
PHHUMH HEpBaMH Ja€ Kpallli pe3ysbTaTd HiXK BHKO-
pPHCTaHHS CaMUX TIOPOXKHHCTHX MAaTpUKCIB 0e3
MCK-KM [74, 98-100], iHmm, mo MO3UTHBHHUI
edpext Bing 3actocyBanHs MCK-KM ripmmit Hix
IpU BHUKOPHCTaHHI KyJIbTHBOBAaHMX INBAaHIBCHKUX
kiaituH [101], anme OUIBIIICTE TOTOKYIOTECS 3 TyM-
KO¥O, 110 epekT mpubimm3Ho ograkoswii [ 102, 103].

Inmoo mpobreMor0 € BHCOKa IHBa3HBHICTD 1
00JII0YICTh TpOLEAYpH 3a00py KICTKOBOTO MO3KY,
TOMY JUIsi YCHILIHOTO BIPOBA/DKEHHS Yy KIIHIKY
NOTPiOHI CTOBOYPOBI KIIITHHH, 3a0ip SKUX MEHII
IHBa3MBHUIL, 30KpeMa Iie KUPOBa TKAHWHA, BOJIOCS-
HUH Qorikyn, TkaauHU woxy. Kpim meoro MCK-
KM BononitoTh MeHIIAM KoedimieHTOM IudepeH-
mianii Ta npomidepanii ik ECK, nHeiipanbhi cToB-
OypoBi KIIITHHU YW KyJbTHBOBaHI IIBaHIBCHKI KJIi-
TUHU [9].

JKupoBa TKaHUHA JIIOJAMHH € 0araThM JKepesaoM
MYJBTHIIOTEHTHUX CTOBOypoBHX KIITHH. Kpim
aJIUTIONUTIB Ta MPEaIUIOIUTIB BOHA MICTHTh TeTe-
POTeHHY TpyIy KIITHH, IO CKIanaeTbes i3 Gpidbpoo-
JIAcTiB, MIKPOBACKYISIPHUX €HIOTENIaNbHAX KIIi-
THH, CTOBOYPOBHMX KJITHH. 3aBISKH aAre3MBHUM
BJIACTUBOCTSIM CTOBOYPOBHUX KJIITHH, MOXHa BHIi-
JIMTH ME3EHXIMaJbHI CTOBOYPOBI KJIITHHHU >KHPOBOI
trkaauau (MCKIKT) [104-106].

OcHOBHUMH nepeBaraMmu 3aCTOCYBaHHS
MCKIXXT, € MOXIUBICTh OTPUMAaHHS KXHPOBOI TKa-
HUHH y TOCTaTHBOMY 00'eMi Binl OyIb-sIKOTO Tallie-
HTa, a TAKOXX BITHOCHO TPOCTi YMOBH ii KyJIbTHBY-
BaHHA. 3arajbHa KiJIbKICTh CTOBOYpPOBUX KIITHH y
Jinoacmipari ckianae B cepenubomy 2 % (i3 300 min
KHUPY MOKHA BUALUTUTH Bif 10 10 20% 10° KJITHH), a
3JIATHICTh BHKJIMKATH IMYHHY PpEakKIlil0 IUIIXOM
eKcripecii MOJIEKYJ TOJIOBHOTO KOMIUIEKCY TiCTO-
cyMicHOCTI € Titekn y | % nux writud. 71 mopis-
HSHHS: CTpOMa KICTKOBOTO MO3KY MICTHUTHh BiJ
0,001 mo 0,1 % cToBOYpOBMX KIITHH, SIKi BOJOi-
OTh HIDKYAM KoedilieHToM mnporideparii mpu
aHAJIOTIUHIN 30aTHOCTI 70 audepenmiarnii. Bee Bu-
meckazane poouts MCKIKT Hapm3BuuaiiHo nepcre-
KTUBHHUMH [UI CTUMYJISII pereHepailii TKaHUH,
30kpema mepudepiiiHoi HEpBOBOI CHUCTEMHU MpPH
anorenHiit Tpancmianranii [107, 108].

MCKXT mnpoaykyloTh pi3HOMaHiTHI TpodiyHi
Ta POCTOBi ()aKTOPH HE3aJCIKHO BiJ BiKy JOHOpA Ta
JIOKaji3alii aHaTOMIYHOI MUISHKH 3a00py. 3aBIAKH
1IbOMY, HaBiTb, TOKMBHE CEPENOBHIIE Y SIKOMY BO-
HHU KyJIbTHBYBAJHCS, TAKOXK CTHMYJIOE PICT aKCO-
HIB 1 monepekye 3arudens Heriponis [109].

VY kinbkox poOoTax Oyio MokaszaHo, IO 3a 3/a-
tHicTio MCKXKT crumynroBatu perenepauito I1H,
BOHU HE IOCTYMAIOTHCS ayTOJIOTIYHHM IIBAaHIBCh-
kuM KimitnHam [110-112]. Ie y kinmbkox mocii-
JUKEHHSIX aBTOPU HE BHSIBUIIM Pi3HUIN Y BIJIHOBJICH-
Hi [TH npu Buxopucransi MaTpukciB i3 MCKXKT Ta
AHIT [113-115].

HaBkonomnonoBi TKaHWHH € JOKEPEIOM TOIy-
nsmii Oimpin oHToreHeTHYHO panHix MCK. Ix mMox-
Ha BUAUTUTH 3 aMHIOTHYHOI pimuHH, Oe3mocepen-
HbO 13 aMHIOHA, MYNOBUHHOI KPOBI Ta BapTOHOBUX
npariiB nmynoBuau. Takum MCK mputamanHa me-
HIIA YacTOTa MYyTallii, TaKk SK BOHH IOYHHAIOTh
CBOE ICHYBaHHs 13 3aKiaiku eMOpioHa 1 MPOJOB-
XKYIOTh ICHYBaTH, B OLIBLIOCTI BUIAJIKIB, HE JIOBIIE
42 TmxHIB (IPOTATOM BUHOIIYBaHHS BariTHOCTI).
ITicas momoriB iX MOXKHA BUIUIMTH 13 HABKOJIOILIO-
JIOBUX TKaHWH 1 y BIANOBIIHUX YMOBax KYJIbTHUBY-
BaHHS BOHU TaKOX MNPOSBIIOTH HeWpanbHU de-
Hotu [9, 116].

CToBOYpOBi KJIITHHM aMHIOTHYHOI PiIWHU MO-
KyThb nposiBiaATH ¢perotun sk MCK, tak i Hefipais-
HUX CTOBOYPOBHUX KIITHH i IpHW IXHIM TpaHCIIaH-
tarii Ha monem aedexty CH y mypa, MaroTh 31aT-
HICTB CTHMYJIFOBATH Horo peredepariro [117]. Cro-
BOYpOBI KIIITHHM IIYIIOBHHH TaKOXX MaroOTh 37aT-
HicTh npucKoproBaTH BigHoBieHHs [TH Ha Mozenax
Horo po3uapieHHs yu nepepizanns [118].
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IIpote, cTOBOYpOBI KITITHHH TAKOT'O MOXOJKEH-
HS BHUKJIMKAIOTH IMYHHY pEAaKIil0 OpTaHi3My MpH
ANOTEHHIN TpaHCIUIaHTAIlil, 0 HE XapaKTepPHO IS
CTOBOYpPOBMX  KIITHH  JOPOCIOTO  OpraHi3my
(MCKXT, MCK-KM) a ayroTpaHcTJIaHTallisl He
3aBXKIIM MOXJIHMBA, TaK K CTOBOYPOBI KIIITHMHHU Ha-
BKOJIOIUTITHUX OOOJIOHOK IOTPiOHO 3aroTOBIISITH
MIiCNIsT HApPOJDKEHHS IUIoJa i 30epiraTd BIPOIIOBK
YCBOTO JKUTTS JIIOANHH. MOXIIMBO Y MaiiOyTHOMY
npobiema Oynae BHUpINIEHAa NUIAXOM 30iTbIICHHS
KUTBPKOCTI CTIenianbHUX OaHKiB, e 30epiraTuMyThes
Taki Kkrituad [9].

VY 2002 pomi M. Tamaki 3i criBaBTOpamu moBi-
JIOMIJIH, IO MYJIBTAIIOTEHTHI CTOBOYPOBI KIITHHH
NPUCYTHI y ckeneTHUX M’s13ax [120]. ITizHime Oyno
BUSBJICHO, 1[0 BOHH 371aTHI JU(EpeHIIOBATUCS Y
KJIITHHH Me30AepMalbHOI (CKeJIeTHI M 'sI31 Ta eHA0-
Temiif) Ta eKTomepManbHoi JiHii in vivo [121]. Oxn-
HI€IO 13 MepeBar LuX KIITHH € IXHs 3[aTHICTb Mpo-
midepyBaTH TaBIDKMBATH B YMOBAaX TiMOKCii Ta OK-
CUIAHTHOTO cTpecy [122].

VY excrnepuMeHTI BHSBICHA 3IaTHICTh CTOBOY-
POBHX KIITHH CKEJETHHX M 53iB HaOyBaTH (eHO-
TUNY IIBaHIBCHKUX KIIITHH Ta MI€NiHI3yBaTH pere-
HepyIo4i aKCOHH, a TAKOX CTUMYIIOIOTh PICT €HAO-
TeNialbHUX KIIITHH, EpUIUTIB Ta GidpodnacTtis. L1i
BJIACTHBOCTI OyJNW BHSIBIEHI y EKCIEPUMEHTI Ha
MOJIeNli aKCOHOTME3HCY (pO3YaBJICHHS HEpBa) Ta
HEeBpOTMe3nCy (IedekT HepBa 3 IUIACTHUKOIO alle-
JIOJISIPHUM TpaHcIuiantarom) [123].

Y 2006 pomi OIMUCAHO BIIKPHUTTS INE OTHOTO
TUIYy CTOBOYPOBHIX KIIITHH: IHAYKOBAaHUX ILTIOPH-
MOTEHTHUX CTOBOYPOBUX KIIITHH, IO BIEPILE BUIi-
neHi y mumred. Lle coMaTHdHi KIITHHU TOPOCIIOTO
OpraHi3My, iHIyKOBaHi y TUIFOPUIIOTEHTHI, IUISTXOM
eKTOIIYHOT Ko-eKcrpecii (akTopiB TpaHCKPHILIT
[124]. Icuye crerianbHuil MPOTOKOM IS HAYKIIi
TUTIOPUIIOTEHTHUX CTOBOYPOBUX KIIITHHY HEHpalbHi
minii [125], 1 kipKa AOCIIHKEHDb OKA3aIH TO3UTH-
BHUI e()eKT BiJI 3aCTOCYBaHHS X ISl BiTHOBICHHS
K LEHTpalbHOi, Tak i mnepudepuyHoi HEPBOBOI
cucreM [126-128]. InmykoBaHi IUTIOPUIIOTEHTHI
cToBOypoBi kmituan noxioHi no ECK, mopre He
MaroTh HEJOJIIKIB: MOPAIFHO—ETHYHHUX HpOOJIEeM y
3aCTOCYBaHHI Ta HEOOXITHOCTI iMyHOCympecii mpu
ix TpancmmaHTamii. OpHaK, emireHeTH4Ha iHQOP-
Mails, sSKa 3aJUIIAIACS BiJl COMAaTHMYHMX KIITHH
MIOTIEPETHHKIB, ¥ BHUIIIAAI XPOMOCOMHHUX abepamii
SIK HACJIJIOK TEHETUYHOTO pe-IpOorpaMyBaHHs, MO-
JKe 3pOoOHTH Ii KINITHHHM 11e OUIBII TyMOPOT€HHUMH
Hixx ECK [129].

HasBaicts cepen ximitnH HI' ctoBOypoBuX Kili-
THH OylnO BCTAHOBICHO BigHOCHO HexaBHo [130].

HI' — me tpan3uTopHa emOpioHambHA CTPYKTYpa,
sIKa YTBOPIOETHCS M 9aC 3MUKAaHHSI HEPBOBHX Ba-
JMKIB y HEPBOBY TpyOKy (Hewpymsamii). Hamami kii-
tuar HI' MITpyloTh B TOBIIy TKAaHHHH COMITIB i
JIal0Th TI0YATOK KJIITHHHHUM eJIeMEeHTaM nepudepu-
YHOI HEPBOBOI CHCTEMH Ta CTPYKTypaM He HEeHpo-
HajbHOro tumy [131].

BrnacHe TepMiH “cTOBOYpOBI KIIITHHH HEPBOBO-
ro rpedens” Boepme Bukopuctanu D. Stemple ta
D. Anderson, micis TOro, SIK BHIUIMIHA KYJIBTYypYy
xritee HIO, msxom ¢ayopeciiein akTHBOBaHOTO
COPTHHTY TKaHWH eMOpiOHa Iypa, BUKOPHUCTOBYIO-
YM aHTUTIIA TPOTH HU3bKOA(iHHOTO perenTopa
pocty HepBa p75 [132]. HacTtynmHe KyIbTHBYBaHHS
LUX KIITHH [0Ka3ajo0, 10 OIILIIICTE 13 HUX CTaIH
HEWpOHaMH Ta HEBENIMKa KUIbKICTh HE3pLIUMH
NIBaHIBCHKUMHU KJIITHHAMH. Y TOMyJAIil KIITHH
HACTYIHOTO KJIOHY BUSIBIISUIMCS KJIITHHU HeHpaiib-
HOTO THITy i HecrienngiuHi He HeHpallbHI KIITHHH 31
3ATHICTIO JaBaTH TEHEPAI[il0 MYJIbTHIOTCHTHHX
CyOKIIOHIB. 3r0fIOM y TaKHii CaMHid CIIOCi0 aBTOpaM
BIIAJIOCS BHUIUTHTH CTOBOYPOBI KIIITHHH HEPBOBOTO
rpedenst (CKHI), mo npeacTaBisiii mocTMIrparo-
PpHY TomyIsito, i3 ¢peramproro CH mypa. Kimituan
noctmirparoproi kKyneTypu CKHI in vitro aude-
peHLiOBaMCA Y HEHPOHW, IIBaHIBCHKI KIITHHH,
mio¢iopodnactu. Ilpu TpaHcminanTamii miel Kyib-
Typu 0e3 nepioy KyJIbTHBYBaHHS O€310CEepEHBO B
Kypsiui eMOpiOHM crocTepiraBcs picT HeHpoHalb-
HUX Ta TIaJbHAX CTPYKTYP Y PI3HUX Biijiax Tie-
pudepuaHoi HepBOBOi cuctemu [133].

CKHI" poctpansHoi yactuau HI' parote moua-
TOK OITBIIOCTI KiCTKOBO-XPSIIOBHX CTPYKTYp 00-
JUYYs,, HEPBOBUM TaHIJIISIM Ta TJIAJKUM MioIUTam
CYy/IMH TOJIOBH, BaryCHOi Ta CaKpaJlbHOi YaCTUH —
HEeWpOHaM CTIHKM KHMIIEYHHKa, TPYHKYCHOI — CTpY-
KTypaMm nepudepruyHol HEepBOBOT CUCTEMH, MirMeH-
THUM KJITHHAM UIKIpH, SHIOKPUHHHUM KJIITHHAM
HagHUpHUKIB [134, 135].

I3 CKHI" yTBOPIOIOTBCS HE TiIBKH KIITHHU TITi-
QIBHOTO Ta HeHpaJbHOTO THIy, a W ¢ibpodracTu
€HJIOHEBpito, TOOTO yTBOpEeHHs Bcix enemeHTis [TH
3aJIeXKHUTh BiJl MyIbTWIIHIIHOI nudepeHmianii oxa-
HOTO TUITY KIiTHH — moxigaux HI" [135].

Bonocsauii oikyn ckiagaeTbes i3 KOHIEHT-
PUYHO PO3TAIIOBAHMX IMIIIHAPIB, IO MICTATH KIIi-
THHH, SIKi IPOAYKYIOTh BHCOKOCIIEIiaIi30BaHi Ipo-
T€iHU, 30KpEeMa KEepaTHH, OCHOBHUII KOMIIOHEHT
BoJIoCcCA 1 TiepebyBae y MOCTIHHOMY TUHAMIYHOMY
craHi: ¢a3a pocry (aHareH), nepexinna ¢asa (xara-
reH), (asa crokoro (tenoreH) [136]. Takuit akTHB-
HUH JKUTTEBUH IIMKI Iependadae HasBHICTH CTOB-
OypoBux kimitus [137].
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Banuk OpyHBKH BONOCSHOTO (HOJTIKYTIA € HIlIeI0
UL eTiJepMalbHAX Ta MEJTaHOIMTAapHUX CTOBOY-
poBuX KIiTHH. TakoX y BOJIIOCSHOMY (DOIIKYIMi €
TIOITY IS KITITHH, AKi € noxigaumu HI', mo maroTte
HaJ3BUYAIHO MIMPOKHMH MOTEHILial 10 JudepeHLi-
IOBaHHS Ta EKCIIPECYIOTh HECTHH, MapKep CTOBOY-
POBUX KJIITHH HelpansHoro tuiy [130, 135, 136].

I'pyna Buenux mix kepiBHuuTBoM M.Sieber-
Blum Bigkpunu ix y 2004 pomi ¥ noBenu MOXo-
JoxeHHs nmux kritaH i3 HT [130].

Ha croromni moseneno, mo CKHI', BumineHi i3
BOJIOCSHOTO (DOITIKYIa, MOXYTh IU(EPEHIIIIOBATHCS
y HEHpOHH, TIalbHI KIITHHN, KePAaTHHOLNTH, TJIa-
JIKOM '130Bi KIIITHHH, MelaHouuTH in vitro [139-
141]. HecTuH-IO3UTHBHI, KepaTHUH 15-HeraTuBHi
KIITHHH, MOXYTh AM(EPEHLIIOBATHCS y HEHpOHH
npy X MAMKIPHIA IMIUIaHTanii OiTMMH MHUIIIaM
[140, 142]. ®denoTun Ta OCOOIMBOCTI KYJIBTHUBY-
BanHsa CKHI' noBojsiTh, 110 BOHM MalOTh BUCOKHI
npouiepaTHBHUHI NOTEHIIAM, 30aTHI 10 MYJIbTHI-
HIlfHOTO IU(EepeHIIOBaHHSA, CKECIPECYIOTh aHTH-
TeHH, XapaKTepHi JUI1 MYJIBTHIOTCHTHHX CTOBOY-
posux kmitua (CD44, CD73,CD90 i Sca-1) Ta
CD117 (mapkep mirpyrounx xiitaa HI'). B xymis-
Typi in vitro CKHI' 1eMOHCTPYIOTh 3[aTHICTH 110
KJIOHAJIBHOTO POCTY Ta camooHoBieHust [137, 138].
Bunineni i3 BojocssHUX (HOJIKYIIIB TPU3YHIB Ta JIFO-
quan CKHI', 3anmexHO Bifi yMOB KyJIbTHBYBaHHS
S100-
IMYHOTIO3UTHBHI TIIOMUTH, IO eKcrpecyBanu B-3-
TyOymiH Ta KUCIHH THiampHUA TpoTeiH ¢GiopmI

[EPETBOPIOBAIMCA Y  HEHpOHU  Ta

BucnoBxku

Takum guHOM, OO PO3POOHUTH €(PEKTUBHY Me-
Toauky BimHOBieHHs [1H npw iX nedexrax Beauko-
TO Po3Mipy, HEOOXiTHO BUKOPHUCTOBYBAaTH pereHe-
paTHBHI KIITHHHI TEXHOJIOTIi, sIKi Iepen0adaroTh
PO3poOKy Oi0JIOTIYHAX CYOCTUTYTIB, IO MiATPUMY-

HepCl'leKTl/IBI/l nmoaaJIbIIux I[OC.]'lilI)KeH])

[lepcniekTHBHUM € po3poOKa KOMIUIEKCHOTO ITi-
JIXOJy 3 BHKOPHCTaHHSM HOBITHIX moJliMepiB Oio-
JIOTIYHOrO Ta HEOIOJOTIYHOTO MOXOJDKEHHS, €IeKT-
POCHIHIHTY, MAarHiTOCHIHIHTY, HAHOTEXHOJOTIH 3

Kondukr inTepecis

(GFAP) [137, 143]. Ili3uimme Gyji0 BCTaHOBJIEHO,
10 BUKOPUCTAHHS IUX CTOBOYPOBHX KIITHH MOXE
CTHMYIIIOBaTH pereHepaliro ymkomkernoro I[IH
mrypa [137]. Beegenns CKHI', otpumanux i3 Boo-
csiHOro (hoJiKyna IIypiB, y ayTOHEHpOTpaHCILIAH-
TaT TaKoX CTHUMYyJtoBano BimHoBieHHs ITH npu
fioro 3HayHoMy nedexri [144, 145].

VY KiJBKOX JOCHTI/PKCHHSAX BHBYABCS BIUIMB He-
mudepenniioBannx CKHI™ Ha perenepauito CH Ta
BEJMKOTOMIJIKOBOTO HEpBa Ha MOJENi Kparl-
YIIKO/DKCHHS. Pe3ynpTaTH MOKaszanum 34aTHICTH
CKHI' mudepenmiroBatucs 'y GFAP-mo3uTtHnBHI
KIIITHHH, 0 OynIu MoxiOHi 10 MIBaHIBCHKUX, 1 Mie€-
THI3yBaTH aKCOHHW. Y TaKMX EKCIEPUMEHTAIbHUX
rpymnax pe3yiabraTy (GyHKIIOHaJIbHOTO BiTHOBJICHHS
Oynu 3HauHO Buinumu [145, 146].

BuBYaBcs TakoK BIUIMB Ha pereHepario HepBa
mudepenmniiopanux CKHI' imMmianToBaHux y are-
JIONSIpHUKA  KCceHoTpaHcIuianrtar.  [liaTBepmkena
3IATHICTH KJIITHH TPHUBAJIHMHA Yac MiATPUMYBaTH TH-
(epeHmifioBaHMA CTaH KUTBKICTH pEreHepyROUUX
aKCOHIB Ta CTYIiHb Mi€JNiHI3aMii Y TAKUX KCEHOTpa-
HCIIIaHTaTax Oysia 3HaYHO BUILOIO, HIK y TpaHCII-
nanrarax 6e3 CKHI' [147].

[ompu Te, mo CKHI" moni6ui no ECK, Bonu He
€ TYMOPOT'CHHHMH Ta HE BTPAyaroTh MOTEHIIANY 70
JTU(EpCHINIOBaHHS MICIIsA 3aMOPOXXKYBaHHS Ta PO3-
MOPO>KYBaHHS, 1110 BKpail BaXKJIMBO 3 TOUKU 30Dy iX
3aCTOCYBaHHSl y KIIHILl Ta Hajae IMepeBary Haj
IHlyKOBaHUMH IUTIOPUIIOTEHTHUMHU CTOBOYPOBUMH
ximitnaamu 1a ECK [141, 147].

BaTUMYTh, BIIHOBIIIOBATUMYTbh YM IOKpAIllyBaTH-
MyThb (PYHKIIIO IIEBHOTO BUAY TKaHUHH YH I[JIOTO
opraHy. BUKOpUCTaHHS KOMIUIEKCHOTO MiIXo.y, a
HE TUIBKH BIOCKOHAJICHHS SKOTOCh OKPEMOro Ha-
TPSIMKY.

IHKOPIIOPOBaHUMH CTOBOYPOBHMHU KIIITHHAMH YU
pocToBUMH (aKTOpamMH 3 JI030BAaHUM BHUICHHSAM
Ui PO3pOOKM TPaHCIUIAHTATIB, SKi BOJOAIIH O
SIKOCTSIMH, MAaKCUMaJIbHO HAOJIMKEHUMH JI0 IHTAKT-
HOTO TIepu(EepUIHOTO HEPBA.

ABTOpH 3asBIIAIOTH PO BiZCYTHICTH KOHMIIKTY iHTEPECiB.
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LYME DISEASE. MODERN ISSUE CONDITION (LITERATURE
REVIEW)

Nowadays Lyme disease (systemic tick-borne borreliosis, Lyme
borreliosis) remains one of the most widespread zoonotic diseases with
inoculable transmission mechanism, with ixodic ticks as carriers and
Borrelia burgdorferi sensu lato as causative agent. The disease is
characterized by a staged course and severe damage to various organs
and systems.

In Ukraine, the natural foci of this disease are almost throughout the
country. Sumy region occupies a leading place in terms of morbidity. In
Ukraine, the most affected regions are: Kyiv (29.00 cases per 100
thousand population), Cherkasy (25.4), Vinnitsa (23.9), Sumy (25.89)
regions and Kyiv city (22.54). Lyme disease is mainly registered in the
spring-autumn period, this may be due to increased visits to recreation
areas and seasonal activity of ticks (May—June, September—October).

Scientific data about etiology, epidemiology, clinical course,
diagnostics, therapy and disease preventive measures were analyzed.

It was found that B. burgdorferi s. I. is one of the most widespread
agents with inoculable transmission mechanism on the European
continent, including Ukraine. There is no single worldwide conception
concerning preventive measures, diagnostics and treatment, which
necessitates further study of this problem. Detection of antibodies to
B. Burgdorferi s. I. in the human blood serum is not an evidence of
infection, but testifies previous contact with these pathogens and
presence of high risk of Lyme disease development.

To improve the epidemiologic situation concerning Lyme disease it
is required to study sites of the disease in Ukraine more thoroughly, to
improve epidemiological surveillance system by creating disease spread
map for diseases which are transferred by ticks in Sumy region, to plan a
series of anti-epidemic and preventive measures, which are of practical
use for population, to prevent asymptomatic disease course and
chronization.

Keywords: Lyme borreliosis, features, etiology, epidemiology,
clinic, diagnostics.
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Beryn

XBopoba Jlaiima (XJI) B YkpaiHi 3aiiMae npoBi-

XBOPOBA JIANMA. CYYACHUM CTAH IMTPOBJIEMM (OTJISI]T
JITEPATYPH)

Ha manmit wac xBopoOa Jlaiima (cumcreMHHMI KIIIIOBHH OOpemios,
Jlaiim-06opemnio3, naliMcbka xBopoba, Lyme disease), 3amumaeTbes oj1-
HHM 3 HaWIOIIMPEHIIINX IPHPOTHO-OCEPEIKOBUX 3aXBOPIOBAHb i3 TpaH-
CMICHBHMM MEXaHi3MOM nepenadi 30yqHHMKA, IEPEHOCHHKAaMH SKOI €
iKcOmoBi Kiimi, a 30yOHWKaMH IIe CIipoxeTH KoMmiuiekcy Borrelia
burgdorferi sensu lato. 3axBoproBaHHS XapaKTEpU3YETHCS CTATIHHUM
nepediroM Ta TSHKKAMH YpaskKeHHSIMH Pi3HUX OPTaHiB Ta CHCTEM.

B VYxkpaini npupoaHi ocepeaku 1ii€i XBOpoOU € NPakTUYHO Ha BCid
tepuropii. Cymcbka 001acTh 3a piBHEM 3aXBOPIOBAHOCTI IOCija€ MPOBi-
nmHe micte. Haiibinein ypaxxenumu €: KuiBcbka (29,00 Bumankis va 100
THC. HaceneHHs ), Yepkacbka ( 25,4), Binnuneka (23,9), Cymcbka (25,89)
obxacti Ta M. KuiB (22,54). TlepeBaxuo xBopoba Jlaiima peecTpyeTbes y
BECHIHO-OCIHHIN Iepiof, e Moxke OyTH MOB’A3aHO 31 30LIBIICHASM BiJl-
BiJyBaHHS 30H BiJIIOYMHKY Ta C€30HHOIO aKTHBHICTIO KIIIIB (TpaBEeHb—
4epBEHb, BEPECEHb—KOBTEHD MiCSAIIi).

[IpoanamnizoBaHO cy4acHi HAYKOBI TaHHI PO ETIOJOTIiO, eMiIeMioo-
rifo, KIIHIYHUI epedir, 1iarHoCTHKY, Teparilo Ta NpoQiIaKTHKY 3aXBO-
pIOBaHHSL.

Bcranosneno, mo B. burgdorferi s. 1. € ogauM 3 Hali0inbIn nommpe-
HUX 30YJIHUKIB 3 TPAaHCMICHBHUM MEXaHI3MOM II€peAaBaHHs, Ha €BPO-
NelChbKOMY KOHTUHEHTI, Yy TOMY 4Mcii 1 B YkpaiHi. BincyTHs eauna cBi-
TOBa AyMKa 3 MATaHb NPOQINTAKTUKH, METOMIB JIarHOCTUKH Ta JIKyBaH-
Hsl, [0 BUMAarae MOJAJIBIIOro BHBYCHHS 1€l npobineMu. BussieHHs aH-
tutin no B. burgdorferi s. 1. y cupoBatmi KpoBi Tonei He € JOKa30M
iHQEKIIi1, ae CBITYUTH MO X KOHTAKT 3 IUMH IaTOTeHAMH 1 HasiBHOCTI
BHCOKOT'O PH3HKY PO3BHTKY XBopoOu Jlaiima.

Jlist mostinieHHs enizieMiyHoi cutyanii xBopobu Jlaiima HeoOxiTHO
OinbII TIIMOOKO BUBYATH OCEPENIKH JIAHOTO 3aXBOPIOBAaHHS K B Y KpaiHi,
BJIOCKOHAJIUTH CHCTEMY €IliJIeMIOIOTTYHOr0 HarJIsAy, PO3POOHBIIN Kap-
Ty THOIIUPEHHSI XBOPOO, SIKi MepealoThesl Yyepe3 yKycH KiiugiB Ha Cym-
muHi. CrijlaHyBaTH HU3KY TMPOTHENAEMIUYHUX 1 NpodiTakTHYHUX 3aX0-
JUB, 1110 MAIOTh MPAaKTHYHE 3HAYCHHS JJIsl HACEJICHHS, MONEPEAUTH IPH-
XOBaHUII Iepedir XBopoOU Ta XPOHI3aIIiIo.

Karouosi ciioBa: Jlaitm Gopernio3, 0cOOIMBOCTI, €TIONOTIA, emieMi-
OJIOT'isI, KJIiHIKA, J1arHOCTUKA.

ABTOp, BilnoBinanbHuii 3a mucryBannsi: i.lutai@kinf.sumdu.edu.ua
B VYxkpaini npupoaHi ocepenku Iii€i XBopoOu

MPOCTSITAIOTHCS MO BCiH JIICOBIH 1 JIICOCTENOBIH 30HI
Bin Cximaux 10 3aximHuxX KopaoHiB. Dikcarlis BU-

JTHE MicIie cepe]l MPUPOIHO-OCCPEAKOBUX THEKITIH
3 TPAaHCMICHBHUM MeXaHI3MOM Tiepenadi 30y THHKa,
MoB’s13aHa 3 ikcomoBuMH Kiimamu. [IpupoaHi oce-
penku 3apeectpoBani y kpainax CH/I, Cxinniii €B-
pomi, Kanami, ABctpanii, CIIA (mocsiratots 10 500
BunajkiB Ha 100 tuc. Hacenenus) [6]. Ilo mo €B-
pOTH, TO HECTIPUATINBA cUTyallis 3 XJI ckiamaeTs-
cs y xpaiHax [lpubantuku, @imnsaaii, CroseHii,
omemi, Yexii, Yropmmau, (100 Bunagkis Ha 100
THUC. HaceneHHs) [7].

nankiB XJI Ta TeHaeHIIis 10 i1 3pocTaHHs crocTepi-
ra€ThCsl B yCix perioHax Hamroi kpaimm [12, 13].
OdimiitHo peectpariist xBopodbu Benetbes 3 2000 p.,
aJjie Tpo TepIIi BUMAAKA 3aXBOPIOBAHHS BiIOMO e
31994 p. V 2015 p. iHmUAaeHTHICTH cKIagana 7,96
Ha 100 tuc. HaceneHHns, a y 2019 p. BoHa 3pocia 10
10,62. IlepeBuieHHs CeperHbOTO PiBHS NMOKa3HH-
KiB peectpyeTbest y KuiBerkiit (29,0), Uepkachkiid (
25.,4), Bigaumekii (23,09), Cymcrekii (25,89) obuna-
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ctax Ta M. KuiB ( 2,54). Ilik akTHBHOCTI KIIIIIiB B
VYkpaiHi peecTpyeTbes B TpaBHi, SIKUH 301TBIIMBCS
y 4,23 paza y nopiBusHHI 3 2018 p.). HaiiOinpmmmii
BIZICOTOK XBOPHX IPHINAJAE HA IMpare3aTHE Hace-
JICHHS, 110 NIPU3BOJUTH /10 3HAYHUX 30WTKIB Jiep-
xasi [58].

s Toro, mo0 monepenuTy ii pO3MOBCIOIKCH-
HsI, HEOOXITHO BHBUHTH €ITiIEMIiOJIOTIUHI, KIiHIYHI,
MaTOTeHEeTHYHI OCOOJMBOCTI XBOPOOM Ta 3HAUTH
Cy4acHi IUIIXH iX BupimeHHS. OCKITBKH 1KCOHOBI
KJIIi € IepeHoCHuKaMu He ymmre XJI ane i kiimmo-
BOTO eHIedaliTy, epiixiody, 06abe3i03y JIOIUHH i
TBapHH, KOKCi€JIh03y, MOHOLIMTAPHOTO epiIiXio3y Ta
TPaHyJIOLUTAPHOTO AaHAIUIa3MO3y JIIOIWHHU, HE00-
XIMHO 3’sCYBaTH MIarHOCTHYHI OCOOJIMBOCTI, SKi
Bupi3HsA0Th XJI Bif iHImx Heayr [10].

Merta. [IpoananizyBaTu cy4acHi HayKOBI JaHHI
IIOJI0 eIiIeMioNorii, KITiHIKH, MaTOreHe3y, IiarHo-
CTHKH, JIIKyBaHHS, npodinakTuku xBopodu Jlaiima
Ta BU3HAYNTH MOJKJIMBI HaNpsIMKH ITOKpalIaHHS
JIarHOCTHUKH, JIKYBaHHSI XBOPOOW i MpO(iTaKTHKH
XBOPOOH.

Pe3yasTaTH Ta o6roBopenHsi. Haifrrepmi mo-
BIJOMJICHHS TIPO CHCTEMHHH KIIIIOBUI Oopemio3
3'seuincs y 1975 p. y CHIA, y mrari Konnekru-
KyT, Micreuky Jlaiim, ne Oynu 1 mpoBezeHi mepiii
JIOCJIIJDKEHHS Ta Jie TMi3Hille BOHA OTPHMaia Ha3BY
xBopoOa Jlaiima [1]. Ane oxpemi KiiHi4HI GopMu
XJI Oynu omucaHi y HayKOBii JIiTepaTypi e paHi-
me. Tak, HanpuKiIag, pe3yabTaTH JJOCITIJDKEHHS
KUTBIIETIONI0HOT MIrpyIOY01 epuTeMH, Ky MU 3apa3
POBIIISIAEMO SIK «3OJIOTHH MapKep» IEepPBHHHOTO
MIKipHOTO BHABY XBopoOu Jlafima, Oyim omyOIiko-
BaHi y 1910 p. ApBigom Adrueniycom y #oro po6o-
Ti «Eritema chronica migrans». Brnepme Bunanku
XBOPOOHM [IIiTe#l 1 Jopocaux Oy Ha3BaHi K IOBEHi-
JBHUH peBMATOiNHUI apTpuT. 3rogoM AseHOM
Crupom y 1997 p. Oyno miarHOCTOBaHO XBOPOOY
TICJIsl IPUCMOKTYBAHHS KJIILIIB 1 MO€AHAHHS apTPH-
Ty 3 MITPYIOUOIO KiTbIIenIoAiOHOO epuTeMoro [2, 3].
Jeski IOCHITHUKM BBaKaldW, [0 IIKIPHI BHUSIBH
XBOPOOHM MaroTh aJepriuHy NpPHUPOAY, YACTUHA CXH-
JSUTACS A0 OYMKH, IO OJHIE0 3 (opM KIIIIOBOTO
eHuedaliTy € 3aXBOPIOBaHHS, SKi CYNpPOBOKYBa-
JUCh KUTBIENOMIOHOI0 EpUTEMOI0 TICHA  YKYCYy
kiimma. Jlume mociimkeHHs mposeneHi y 60-x po-
kax munHysnoro cromtta K. I'. Ymancekum (1962 p.)
ta b. II. Bopxexom (1965 p.) noBenn BiACYTHICTB
BipyCy KIIIIOBOTO eHIedamiTy y KIIimoBiii epure-
Mi, IO JO3BOJHJIO M BIIHECTH KIIIIOBI CPUTEMHU
JI0 3aXBOPIOBaHb He eHuedaiitHoi eriosorii. IIpn
NPOBEIEHH] ALY MiKpoOiOJOTiYHMX, IMYHOJIOTIY-
HUX, KIIHIYHUX TECTiB, B SKUX OYyJO B3SATO BHJIi-

JICHHSI CITIPOXET BiJl XBOPUX, TBAPHH-TOCIIONAPIB Ta
iHmux BUIIB ikcomoBux kiimiB y CIIA Ta y €Bpo-
i, JO3BOJIMJIO BCTAHOBUTH, IO CIOPITHEHICTH 3a
€TIOJNIOTi€I0 XPOHIYHOI MITPYIOY0i epuTeMH Ta KIIi-
moBoro 6opemiosy. [1, 2].

3aBasiku (paHIy3pKOMY MiKpoOionory Amasero
Boppento pix Borrelia i orpumas cBoto Ha3By. Pin
Borrelia Bxoauts y cimeiictBo Spirochaetaceae, e
BKIItO4Yae B ceOe aBa poaw, Kpim Oopemiii: Trepo-
nema i Leptospira. ¥V 1884 pori Ha wects amepu-
KaHCBKOTO BueHoro Bimmi Byprmopodepa, skuit Ha-
BuaBcs y lIBeiimapii (M. bazens) Oymno HamaHo ca-
MOCTiliHy BHIOBY Ha3By B. burgdorferi [4]. Buep-
e Ha3Ba 30yaHuKa xBopoOu Jlaiima B. burgdorferi
Oyna Bukopuctana y po6oti Jonson R. B 1984 porii.

Binkpurrs 30yAHUKA, BUBUCHHS KIIHIYHHX ac-
NEKTIB 3aXBOPIOBaHHs J03BosWIO y 1977 p. BuAi-
JMTH KITINIOBUH OOpesio3 B OKpeMy HO30JIOTiYHY
bopmy.

CimeiictBo Spirochaetaceae, pim Borrelia, oxo-
IUTFO€ 3HAYHE YUCIIO 30yMHUKIB iH(EKIil TFoanHY i
TBapuH. Y CBITI BHOineHo moHax 20 TEHOMHHUX
Ipyn, IO  BIAHOCATBCA 11O  KOMIUIEKCY
B. burgdorferi sensu lato. IlaroreHHrMu st JtO-
IuHA BBaxaroTh B. burgdorferi sensu strico, B.
garini, B. Valaisiana, B. afzelii, B. lustianiae, B.
spiel mani, B. miyamotoi, B. miyoni [11].

dopma B. burgdorferi cnipaneBuana, mo ckia-
JIA€ThCSL 3 OCHOBOI HUTKH, HABKOJIO PO3MIllleHa 1IH-
ToILIa3Ma, 11 JoBkKHA Big 11 MKM 10 25 MKM 1 IIH-
puna 0,18+0,25 MxM aje po3Mipd MOXYThH [EIIO0
smintoBatucs [8, 11]. JKurre3maTHicTh KyIBTHBO-
BaHux B. burgdorferi Moxe csiraTu OeKinbKa PoOKiB
mpu temmepatypi 70-90° C. bakrepii mBuako ru-
HYTb 1ix Jieo YO onpomiHeHHs 1 KUl ATiHHS, 1y-
TJIMBI 10 Ie3iH(EKTaHTIB Ta HE ICHYIOTh 1032 Opra-
HI3MOM xa3siiHa. B opraui3mi Jronuau Oopenii Mo-
KyTb 30epirarucs 1o 10 poxis.

AHTHTEHHA T'eTepOreHHICTh OOopenii, 31aTHICTh
3MIHIOBaTH AHTUTE€HHY CTPYKTYpY, T'aJbMyBaHHS
KOMIUIEMEHT 3aJIeKHOTO (arouurosy, TpaHcdop-
Mauig y L ¢popMy Ta MOKIIMBICTE YTBOPEHHS LIUCT Y
xoai iH(eKLUIHHOro npolecy € YNHHUKAMH, 110 3a-
0e31euyoTh JJOBIOTPHUBALY NEPCUCTEHIIO 30yAHHU-
Ka Ta BHUCJIM3aHHS Bif iIMyHHOI BiATIOBiAi i mepexo-
oy y xpoHiuHy ¢opmy [17]. Y mopdonoriaaomy
BIIHONICHHI BOHHW OiJbII CXO0Xi 3 TpErMmOHEMaMH
[15], matoTh Tpynu noBepxHeBUX aHTHreHiB OSp A,
Osp B i Osp C, Osp D, OspE, OspF, OspG, ane
HaWOiIbIIA BapiaOebHICTh BUSBIAETHCS y B. garini
(Osp C — 13 BapianTis; Osp A — 7), i B. afzelii (3a
Osp C—8, Osp A -2).
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ImyHOTeHaMu (mMOBepXHEBUMHU OinkaMu) W BH-
3HAYaIOTh BiAMIHHICTh OKPEMHX IITaMiB. BcTaHOB-
JeHo 1 iHmn aHTHreHW Oopemiit:  p83/100,
P-73,0ms66 (P66), HSP60 (p60), P 58, duareniny
(P41), BmpA (p39), Ospl7,p 21, p 30, p18, VISE,
SKi pO3MOALIEH] He piIBHOMIpHO No 3eMHiH Kyii. B
€Bpasii BusiBisIIOTECs rpynu B. burgdorferi sensu
strico, B. afzelii, B. garini, B. garini ( Tum NT29),
B. valaisiana (rpyma VS 116), B. lustianiae ( rpyma
PotiB2), B. tanukii, B. Turdae, B. Japonica. B
Awmepunii me: B. burgdorferi sensu strico, B.
andersonii (rpyma DN127), CAS55, 25015,21038.
[12, 13].

3a ocTaHHI pOKH IPH OLIHII pPe3yNIbTaTiB TOCIi-
JUKEHb Ta KIIHIYHHX CIIOCTEPEXEHb MOXXEMO IpH-
MYCKaTy 110 XapaKTep OpPraHHUX ypa)KeHb y Mallie-
HTa 3aJIKHUHA BiJ BULy Oopeniii: B3a€MO3B’SI30K
Mix B. burgdorferi sensu stricto i Jlaiim-apTpurom,
B. garinii i HeBpoJoriyHoto KimiHikotw, B. afzelii 3
XpOHIYHUM aTpopivHAM AepMaTUTOM. Y pi3HUX
HO30apeanax Ii€i iHpekmii, Mo MOXYTh MaTH Y
CBOTi OCHOBI T'€HETHYHY Te€TEPOrCHHICTh KOMILICK-
cy B. Burgdorferi, ciocrepirarotbcsi Aesiki BiAMiH-
HOCTI y KIIIHIYHIA KapTHHI nepebdiry xBopodu Jlaii-
Ma. Benuka KijIbKiCTh BUJIIB @aHTHI'€HIB Y 30BHIILIHIH
000JTOHII OOpetii, SIKi CXO0XKI 3 aHTUICHAMHM 1HIITUX
MIKpOOpraHi3MiB, 3yMOBJIOE HasBHICTh Iepexpec-
HUX IMYHOJIOTIYHHX peakiiiii [18].

Jlesiki aBTOpH NPOIOHYIOTh BUALIMTH 3aXBOPIO-
BaHH:], CIpHUYMHEHEe B. Miyamotoi, okpemo Bix
xBopoOu JlaiimMa, m0 BHUKJIHMKa€eTbCS TpyHow B.
burgdorferi sensu lato. Ilatoremnicth  B.
miyamotoi, BuieHoi 3 kimimiB 1. persulcatus i ige-
HTHdikoBaHoi B Smonii y 1995 p., sk HeBimomwmii
BUJI, HAJIKHUTh 10 TPyNH 30YAHUKIB MOBOPOTHHX
rapsidok, mishimie B. miyamotomi Oyna BusiBiieHa y
kiimax Buay I. ricinus i L. persulcatus y HimeuunHi,
IIsenii, Ecronii, Cnosenii, Ilosipmy, a Takox y
kiimax . pacificus i I. scapularis — y CILIA. Heny-
ra, sika BUKIHKAaeThcsl B. Miyamotoi, 3a KIHIYHOO
CHMIITOMATHKOIO MoJIi0Ha 10 6e3eputeMHOl hopmu
JlaiimM-00penio3y Ta XapaKTepH3yeThCsl BUPA3HIIINM
IHTOKCUKAI[IHHAM, TapsSYKOBUM, OOJILOBHM Ta ac-
TEHO-BEr€TaTUBHUM CHHJIPOMAaMH, IiIBUIICHHIM
aKTUBHOCTI TpaHCaMiHa3, JIEWKO- Ta TPOMOOIUTO-
newieto [14, 15].

B Vkpaini mupkymo0Ts 5 TeHOBHAIB Oopeniii:
B. burgdorferi sensu strico, B. garini, B. Valaisiana,
B. afzelii, , B. A14S. Ajtle naTOreHHUMU JIJIs JIFOIM-
HU € TpH Buau Oopeuniit: B. burgdorferi sensu strico,
30yZHUK KJIacMYHOI aMepHKaHCbKOi xBopoou Jlaii-
Ma, SIKMH PO3MOBCIO/DKEHUH Takox y €Bpormi; B.
garini Ta B. afzelii MmaroTb eBpasiiicbki apeanu [ 18].

ITpu IbOMY OZMH 1 TOW K€ KNI MOYKEe MiCTUTH JIBa
Ta Oinpine 30yIHHUKA, IO CTBOPIOE YMOBH IS PO3-
BHUTKY MiKCT-1H(}EKIIii.

3axBoproBaHicTe Ha XJI XxapakTepu3yeThcs ce-
30HHICTIO, sIKa TPUBAE 3 TPaBHs IO BepeceHb [§, 9,
19]. Ha cphorojHi IOCTIIXKEHO Ta MiATBEpIKEHO 4
TOJIOBHUX MUIAXM Mepeaadi 30yAHHKa XBOpPOOH:
TPaHCMICHBHUH (Yepe3 NPHUCMOKTYBAaHHS KIiIIa),
KOHTaKTHUH (KOHTaMiHaIlisl BUMOPOXKHEHHAMH a00
YacTHHKaMM Tilla KIiMia), aJiMeHTapHuil (TIpu crio-
JKUBaHHI CHPOTO KO3S4OTO, piAIIe KOPOB’SUOTO
MOJIOKa), TpaHcIutaneHTapHuiA [5, 9]. Xurreuit
UK OIBIIOCTI BHIIB 1KCOAOBMX KIIIIIB 3a3BHYail
TpuBae 2 poxu [8]. B mpupoai pezepyapom iHpek-
uii B. burgdorferi s. 1. sBnsitoThes Mumi i nraxu, y
SKUX JTAHUH MIKpOOPraHi3M He BHKJIHMKAE 3aXBOPIO-
BaHHs. TeIUIOKPOBHI TBapHHH, 30KpeMa OJIeHi, CO-
0aku, JHMCHUL Ta iH., BIIIrPalOTh BaXIIHBY pOJb Y
KUTTEBOMY LMKl KIimiB poay Ixodes. JInumHku
KIIIIIB YacTille MapasuTyloTh Ha IpiOHUX TpU3Y-
HaX, HIMOH 1 CTaTeBO3Piii OCOOMHH — B OCHOBHOMY
HAa JIICOBHX TBapWHAX, IPU IIbOMY 3HAYHA CIIiJeMi-
OJIOTIYHA POJIb ¥ PO3MOBCIOKEHHI 1KCOOBHUX KIIi-
IiB HAJICXKUTH cobakam [8, 9].

CropusTiauBICTh JIOJUHU 10 OOperii yxe BU-
coka. JIo rpymu pu3HKy BIIHOCSTHCS 0COOM mparie-
3natHoro Biky (30—60 pokiB), MpH LbOMY BiICOTOK
XKIHOK, 1110 XBOpitoTh HaiBuumid, 10 % Bijx 3araib-
HOI KIJBKOCTI XBOPHX CTAHOBJATH AIiTH (pimuie
XBOPIIOTH JITH PaHHBOTO BiKy)[9].

Hocnigauku 3 YHiBepcutery Macapuka y bpao
(Yexist), mpoBeNmH IOCHTIIHKEHHS, SKi 3aCBIIYMIN:
KIIIII TOTMIOONSAIOTh Jrogel 3 rpymoro kposi A(ID)
(36 % BumankiB), Haiimenme — 3 rpymoro B(III)
(15 %). Ti, y xoro rpyma kposi 0(I) abo AB(IV),
MOXYTb, 3BUYAHHO, CTATH )KEPTBOIO I[UX Mapa3UTiB,
HpoTe — 3TiHO 3 JOCIIKEHHSIMU — BOHH He € Oa-
JKaHUM 00’ €KTOM Hamay KB [56].

Ha nmanmit gac matorene3 xBopobu Jlaiima BH-
BUCHHU HEIOCTAaTHHO. B oprani3mi roiogHoro xii-
a Oopetii MiCTATBCS y emiTeNii cepeHbOro Bii-
Ty KUIIEYHWKA, TaM Bi0OYBA€ThCSI POZMHOXKEHHS 3
BHXOJIOM CIIOYaTKy B reMoiiM(Qy, a IOTIM y CIIMHHI
3a103u. [H]IKYBaHHS JIOOUHU BigOYBAE€THCS INPH
MPUCMOKTYBaHHI KIiIia, depe3 Horo cimHy. [Ipo-
HUKHEHHS y JepMy 1 BUXOXy Oopemiii B CyauHH
SIBIIIETHCSI TIOYATKOM TE€MAaTOTEHHOI AuceMiHarii
cripoxeT. 30yIHHWK MOIMIMPIOETHCA JIM(OTEHHO 1
MIEPUHEBPATIHLHO, Y 3JICKHOCTI BiJ MICISl MPUCMOK-
TyBaHHs Kiima. bopenii MoxyTh HaOyBaTH Heak-
tuBHOI Qopmu: coepomtactn i L-popmu, npum
CIPUATIIMBUX YMOBaX s 30yJAHUKA MOXYTh MaTH
aHTUreHHU# BrumB [21].
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VHIKaJIbHICTh MaTOTeHE3y iHdexmii
B. burgdorferi s. l. y moacekoMy opranizmi 06ymo-
BJICHA JEKITBKOMA B3a€MOIIOB'SI3aHUMHU (PaKTOPAMHU:
CKIIaTHUM >XUTTEBUM LHUKIOM MIKpPOOPTaHi3My, Y
SIKOTO BiJJOYBA€ThCSA 3MiHA OIOTHUHUX CEPEIOBHUIIL
ICHYBaHHS: TPU3YHHM / ITaxu > K (stine > asapBa
> HiMpa > iMaro) > TBapuHH / JIFOJNHA; BUCOKOIO
YaCcTKOK IUIa3MOJINHHOT TEeHEeTHYHOI i1H(pOpMaIii;
3/IaTHICTIO JIO JMCEMiHAIl 1 MePCUCTYBaHHS; BIICY-
THICTIO ()eHOMEHa TOKCHHOYTBOPCHHS; MaTOTCH-
IHAYKOBaHUM (aHTUTEHHA MIMIKpis) aBTOIMYHHHM
MPOIIECOM; T€HETHIHO IETCPMIHOBAHOIO PEAKIIEr0
IMyHHO{ CHCTEeMU TOAWHU [§].

Icuye 3 crazii xBopoOu Jlaiima. 1-ma — abo cra-
Jist JToKaybHOT iH(ekuii (epuTeMHa, MepBUHHE Ha-
KONUYEHHS 30y/HHKA), SIKa XapaKTepPHU3yeThCs pO3-
BUTKOM IaTOJIOTIYHOTO MPOIECY y Micli HNPOHHK-
HEeHHs 30yJHHMKa Y BHUIIAAI MITPYIOUOi epUTEMH,
sKa MOXK€ 1 He MaTH KUIbIENOiOHy (opmy, ane €
JIOCTOBIpHUM KIIIHIYHUM MapkepoMm Oopemio3y. 3a
PaxyHOK 3aX¥CHOI 3aIaJIbHOI peakxiiii MaKpoopraHi-
3My Oopenii MOXYTh eNiMiHYBaTH, a caMe 3aXBO-
PIOBaHHS Ha [IbOMY €Talli — 3aBEpIUUTHCS. AJe y
e mepiof 3aXUCT OpraHi3My 3a0e3MeuyroTh KITi-
THHHI 1 TyMopalibHi (QakTopu HecnenudiuyHol pe3u-
CTEHTHOCTI, sIKi HE 3/IaTHI CIIPaBUTHCS 3 OaKTepiero,
0COOJIMBO 31 CTIHKMMH IITaMaMH, IO MPHU3BOIHUTH
JI0 TIPOTpecyBaHHsS 3aXBOPIOBAHHS Ta MEPEXOAY
fioro 10 HacTymHoi cTaii auceminanii [8, 17].

2-ra cranis — QUceMiHAIil Oopemid, Bimx MicIs
MOTPAIUISIHHA 30yIHUKA 13 TOKOM JIMQH i KPOBi y
BHYTpIIIHI OpraHu, cyriaoow, JiMQaTudHi By3iIH, a
MOTIM, HaBiTh, 1 B MO3KOBi oOomonku. CyIwHHI
peakiii y micii 3amaneHHsT CTBOPIOIOTH CIIPHUSATIHBI
YMOBU ISl NPOHUKHEHHSA 30yAHHMKAa y KpOB’SHE
pycio abo IX pyx dYepe3 CHIOTENiaabHI KIIITHHH
HUISIXOM TIpsIMOT MeHeTpalii y NpOCBIT CyJHHHU.
AxTHBallisl IMyHHOT CHCTEMHU MIPOXOJUTH HA PAaHHIX
eramax 3 peamizaifii T-KJIITHHHOT iIMyHHOI BiAMOBI-
i, a Ti3HilIe 3ay4aeThess B-KIiTHHHA BiONOBIIH 3
YTBOpPEHHSIM crienudidHnX iMyHOrnoOyminiB IgM
(y mepion 3 3 mo 6 TwxkHs) Ta [gG (migBUITYOTECS
MOCTYIIOBO IPOTSATOM MiCAIIiB Ta pokiB) [17].

Ha 3-iit cragii xpoHiunoi (mi3HbBO1) iHGexmil
(mepcucryroua, aBTOIMyHHA, CTaJlisi OPraHHUX ypa-
KEHb) BPaKaIOThCS OpraHM-MIIIeHi — IIKipa, Hep-
BOBa cucTema, cyriobm, oui. Ha miii crazii iHpek-
[ITHOTO TIPOIleCY CHOCTEPIraeThCs IMiABHICHHS
iHAEKCY CTHMYJAMIl JiM(OIUTIB KPOBi, X MpoIi-
(epauis Ta 30UIBIIEHHS OKPEMHUX KIJIOHIB KIITHH
(T-cympecopu, T-xenmepu, CEHCHOUTI30BaHI [0
Oimprrocti OinkiB Oopemiit) [17, 22, 23]. 30inpmeH-
Hi IgM Ta IgG no 30ynHMKa criocrepiraemo 3a pa-

XYHOK HapOCTaHHs 4ucia (QYHKIIOHAILHOI aKTHB-
HOCTi B-mimdoruris. Lle miareepmkye MOKIUBICTD
MepeXpecHoO] peakii iIMyHHOI CHCTeMH 3 aHTUIeHa-
MH MiKpOOHOI KJIITHHH Ta MaKpOOpraHi3My, BHa-
CIIIIOK 4OTO (OpPMYeThCsl (YTBOPIOETHCSI) aBTOIMY-
HHHMH MEXaHI3M IaTOJIOTIYHUX 3MIiH B OpraHax Ta
JIOBrOTpHBaa MepCUCTeHLs 30yHUKA y TKAaHUHAX
Ta MDKKJIITHHHHX npocrtopax [17, 24]. ¥V nactyn-
HOMY NIPOTpecyBaHHi 3aXBOPIOBAHHS e MeXaHi3M
Bifirpae BaXJIUBY poib y TmaTtoreHesi Jlaiim-
6opemiosy.

Bin indikyBanHs 10 Manidecramii xBopoOu
MPOXOAnuTh y cepenHboMy 8—12 muiB. KimiHivHO,
JOKalli30BaHa CTafid paHHbOI iHGekmii, y 50 %
CYNPOBOJIKYETHCS LIBHIKOI BTOMIIIOBAHICTIO, 3a-
rajJbHUM HE3Jy)KaHHSM, TOMIPHUM TOJIOBHHUM 00-
JieM, 3allaMOPOYEHHSIM, TOPYLICHHSIM CHY, MiJIBH-
IICHOIO JPATiBJIMBICTIO, MITPYIOUUMH OOJSIMHU Y
M’si3aX, KICTKaX, Cyrio0ax, y JMAEAKHX BHIAIKaX
HYIOTOIO Ta OOJSMH Y JKHBOTI, PilIIe TeHepami3o-
BaHOIO JiM(paJeHONATIEI0, O0JIEM Yy TOPII, KaIlieMm,
HaOpsikoM siedok. J{ms miel cramii XapakTepHO BH-
HUKHEHHS Mirpyrodoi eputemu (erythema migrans)
(ME). ME sBnseTbcsi OCHOBHOIO KJIIHIYHOIO O3Ha-
KOO 3aXBOPIOBaHHSI. 3’sBIsI€ThCA uepe3 3—32 aHi y
BUIJIS/I YEPBOHOI IIISIMK a00 MaIyJid Ha MicLi YKY-
Cy KIIIIA, y MEHTPI ypakeHHs IHTCHCUBHICTh 3MiHU
MeHI BupakeHa. Posmipom 0,5—1c¢cM, 1o 30imbIiry-
erbest Ha 0,5 cm/moOy 1 Moxe csratn 15-20 cm
(mpoTe CTYmiHBP TSKKOCTI 3aXBOPIOBAHHS HE
OB’ sI3aHUH 3 IX PO3MipaMM), OBABHOI YH OKPYTIO1
(hopMH 3 UITKUMHU, SICKPABUMH, 1HKOJH ITiTHATHMHA
HaJ piBHEM 370pOBOi MKipu Kpasmu. Ha mici mo-
YaTKOBOTO YPaXCHHS 1HOMI CIIOCTEPIraeTbes epu-
TeMa, 3 SBISIOThCS BE3UKYJIA 1 HEKpO3 (TIepBUHHUIA
adexT). Y Mekax 30BHINIHBOT MEXKI MOXKEMO 0adu-
TH KiJIbka 4E€PBOHMX Kijlellb, IEHTPAJIbHA YacTHHA
SKHX 13 yacoM OunigHe. Ha MicCIli KOJIMIIHBOT epuTe-
MH YacTo 30epiraeTbCsi MIrMEHTAIlsl 1 JYIICHHS
IIKipH, TOMY XBOPi 9aCTO CKapKaThCs Ha TOMipHHHA
cBepOiX Ta JOKaIbHMH nuckoMmdopT. Moxiuse
BUHHMKHEHHS 1HIIMX CHUMIITOMIB YpaK€HHS MIKIpH:
BHCHIIaHb Ha 00IMYYi, KPONMB’SIHKH, CKOPOMHUHY-
YUX TOYKOBUX 1 JAPIOHHX  KUJIBIEMONIOHUX,
KOH FOHKTHBITY. Ilepmii cuMnToMu HeIyrd MOCTy-
[OBO TOYMHAIOTh 3HUKATH IPOTITOM JEKUIHKOX
IHIB (THOKHIB) HaBiTh Oe3 mikyBanHs [17, 25].

Hpyra cramis — 11 AUCEMiHOBaHA CTaldis paH-
peniil Big MEpBHHHOTO BOTHMINA Y Pi3HI OpraHy,
BOHA XapaKTEPHU3YEThCS NEPEBAKHUM YPaKEHHSIM
HEpBOBOI, CEpIEBO-CYAMHHOI CHUCTEM, HIKIpH, CyI-
no0iB, oueit. HaidacTimuii BUSB LOro MeEpiony
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3aXBOPIOBAHHSA II€ T0SIBA JUCEMIHOBAHMX MHOXHH-
HHUX epHUTEM, depe3 3—5 TIDKHIB MICIs YKyCy KA.
VY xBopux Ha Oe3epuUTeMHI (OPMH 3aXBOPIOBAHHS
gacTo mepebirae Tsokde. 3 00Ky HEpBOBOI CHCTEMH
3’SIBJISIIOTHCS CUHJIPOMH CEPO3HOTO0 MEHIHTITY, Me-
HiHroeHuedaiTy;, HEBPUT JHLLOBOTO HEpBA, MO-
HOHEBPHTH, HONIPaIiKyJIOHEBPHUT, MIETIT; CHHIPO-
MH ypaKeHHS Iepu(epruyHoi HEPBOBOI CHUCTEMH
(mianrii, HeBpaurii, pagikynoanrii). [lpu ypaxenHi
CCC ue arpioBeHTpHKysipHa Onokama I abo II
CTYIEHS, NOPYIICHHS PUTMY, BHYTPIIIHbOILTYHOU-
KOBi MOPYIICHHS HPOBIIHOCTI, JU(Y3HI YparKeHHS
cepus. I[lpu ypaxkeHHi odeit — yBeitr. XBopi Bigmi-
4aroTh OUTh y KiCTKax, M’sA3aX, CyXOXIUIAX, Ha-
BKOJIOCYTTIO00BUX CyMKax [26—28].

Tpers cranisi, sika BiJl MOYaTKy 3aXBOPIOBAHHS
MOJKE TPUBATHU BiJ] ICKIJTBKOX MICSIIIIB 10 JCKIITBKOX
POKIiB, XapaKTEepH3YEThCS XPOHIUHMM Oe3rnepeps-
HUM a00 peLyIuBYIOYNM NepebiroM i3 nepeBaxaH-
HSIM ypakeHHSIM CYTJIO0iB, IMIKipH, HEPBOBOI CHC-
TEMH, Ta BUSABISIETHCS OJITOAPTPUTOM BEIHKHX
cyriio0iB, XpOHIYHUM eHIe(aTOMI€NTiTOM, CIIaCTH-
YHAMH Naparnape3aMy, aTaKCi€ro, CTEPTUMH po3ia-
JaM{ TIaM’sITi, XpOHIYHOIO aKCOHAJIBHOIO PaluKy-
JIONATI€0, MOUIMPEHUM JIepMaTUTOM, aTpodidHUM
aKpOJEpPMaTUTOM 1 CKJIEPOAECPMOINOIIOHMMHU 3Mi-
HaMH WIKipH, KepaTutoM, eHpodranbmitoM. Yacto
peecTpyetbesl ipu OesepureMHil Gopmi 3axBopro-
Banms [29-31].

[Ipn 3amydeHHi B mpolec HEPBOBOI CHCTEMH
npu XJI Ha pi3HUX cTanifx il mepediry mij Jac roc-
TPOTO TEepioy 3aXBOPIOBAHHS y OLIBIIOCTI BHIIA]-
KiB CITOCTEpIiraroThCs HEBPOJIOTiIYHI O3HAKU ypa-
JKEHHS IIEHTPANTBbHOI (OCHOBHUMH (POpPMaMU € MEHi-
HIIT Ta MeHiHroenuedanir) [9] ta nepudepuanol
YaCTMHH HEPBOBOI CHCTEMHU (MOXXHA OIMCATH JBO-
Ma CHHIPOMaMH — alliYHUM Ta aMioTPO(iuHUM).
Psim AoCHiHUKIB BKa3yrOTh Ha 3HAYHUN BiICOTOK
(30 %) HEeBpUTIB JUIILOBOTO HEPBA, SIKi OB’ SI3yIOTh
3 ypaxenHsMm VII mapu gepennux HepiB. Tak, D.
Hyden mocmimxyroun erionaroreHe3 i30JIb0OBaHOTO
JIULBOBOTO HEBPUTY Yy 147 XBOpUX, BCTAHOBHUB, 110
y 11 % BuUmazaKiB NPUYMHOIO 3aXBOPIOBAHHS cTalja
B. burgdorferi. AnTHOiOTHKOTEpAITIS Y IMX XBOPHX
3a0e3medunina CTIHKUHA perpec HEBPOJIOTIYHOI CHMII-
ToMaTHKH [32].

Y XpoOHIYHOMY TIEpiofli HEAYTH YypaKeHHS
HEHTPaIBHOI Ta NepruepuIHOi HEPBOBOI CHCTEMH
XapaKTepU3yIOThCSI CX0KOI0 CHUMIITOMATHKOIO: CY-
MPOBOJIKYETBCS  eHIEedaonarieo, eHnedamiTom,
eHuedanoMieniToM, 1epedpoBacCKyISIPHUM HEWpo-
Gopenio3oM, XPOHIYHOIO PaiKyJIOHEHponariero,
noJniHelponarieto. [liarHoctuka HelipoOopeiosiB €

JIOCHTH TIpoOsieMHo0. €Bporneiichkoro deneparrieto
Hesponoriuanx Tosapucts (EFNS) po3pobnesi
Kkputepil miarHozy «Hefipobopemiozy»: HasBHICTBH
HEBPOJIOTIYHOI CHMNTOMAaTHKH, IUIEONUTO3Y y Iie-
pebpocninanbhiii piguHi (LICP), iHTparekanbHHX
iMmyHornoOyniniB 1o B. burgdorferi. I1pu HasBHOCTI
2 3 3 mepepaxOBaHUX BHIIE O3HAK MOJKJIMBO Jiar-
HOCTYBaTHu Hewpobopemnios [35].

Hocninnuku 3 1Benii (Skogman et al.) 3amnpo-
MMOHYBAJIM KITIHIYHUHA TECT, SKHA 3MOXKE OLIHUTH
“MoBipHOCTI HelipoOopemio3dy y nmiter — NeBoP
score, IKAH Ma€ BHCOKY HiarHOCTHYHY HOTYXKHICTH
(90 %) 1 xopuCHHH I NPUIHATTA PILIEHHS TPO
Kypc paHHBOI aHTHOAKTEpiambHOI Tepamii [36].

Takox € MOBIIOMIICHHS, B IKHUX 0OTOBOPIOETHCS
TEopis CHipOXeTO3HOi iH(eKwii Mmpu po3cistHOMY
ckiepo3i. KiiHiyHO migTBepiuKeHHS wiel Teopii
NOKa3aJlo, L0 paHHS aHTUOIOTHMKOTEepamis Maja
no3uTHBHUM eekT y 70 % XBopuX. A y pe3ysbTarti
3aCTOCYBaHHS MPOTUCHIPOXETO3HOI Tepamii mpema-
patom cpibma y IesSKUX BHIIAAKAX PO3CISTHOTO
CKJIEpO3Y, BIaBaiocs MOCATTH TpHBANOi pemicii
3axBoproBaHHs [33].

OxpeMi ToCTiKeHAS IPUCBSIYEH] poii Oopediit
y PO3BUTKY XBOpOOU AJbIIeiMepa, 10 € OJHIE0 3
¢dopm npecuHinbHOI gemenuii. Tak, aBropamu OyJ0
BCT@HOBJICHO HAsIBHICTh CIIPOXET y CHPOBATI Ta
JikBopi y 13 mauieHTiB i3 14 o0cTe)eHHX 3 XBOPO-
6010 AnbirreriMepa [34].

Enimemionoriunuii aHamMHe3 3aXBOpPIOBAHHS 1
KIIHIYHI CHUMIITOMH, MalOTh Ba)XIIUBE 3HAYCHHS Yy
miarHocTuI xBopoOu Jlaiima. MoxIuBe BCTaHOB-
JICHHs KJIIHIYHOTO MiarHo3y Ha MiJICTaBi (akTy
MIPUCMOKTYBaHHA Kiima abo mpuOyTTd 3 Hebnaro-
HOJIy4HOT TepUTOpii, NepedyBaHHsI y JICOBiM 30HI
€HJIEeMIYHOr0 paioHy, Ta HAasBHOCTI NEPBUHHOTO
adexty — Mirpyrouoi epuremMu (JIOCTOBIpHUM KIIiHi-
YHUH A1arHO03 MOXKE BBAXKATHCS JIMIIE NP HasBHO-
CTi Mirpyro4oi epureMu, npu Liid Gpopmi 3axBopIo-
BaHHA HE BHMMAara€ThCs CEpOJIOTIYHOTO IIiATBEP-
JOKEHHS) Ta MPHU HASIBHOCTI IHTOKCUKAIIITHOTO CUH-
JpOMY TIPOTATOM MICSILS MICJIST HMPUCMOKTYBaHHS
Kiima [5].

OCHOBHMMH MeTOJaMH JiarHocTuku Jlaiim-
Oopeniosy € naboparopHa Bepudikailis 00perio3Hoi
iH(eKil, sgKa AoNOMarae NPUHHATH pilIeHHS Y
ORI CKITaTHOMY BHIIA/IKY 3aXBOPIOBAHHS.

CeposoriyHa JiarHOCTHKa TOBHWHHA IMPOBOIHU-
THUCS 3T1IHO JBOCTYNIEHEBUM KPHUTEPisiM, po3pobie-
nuM Centers for Disease Control and Prevention
(CDC) i noromxkennMu Ha Jlpyriii HamioHaJIbHINA
KoH(epeHIii 3 cepoJIoTriyHOl JiarHOCTUKH XBOPOOH
JlaiiMa. JlaHWi miaxig Toisirae B 3acTOCYBaHHI
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imyHo(epmenTHOTO aHami3zy (IDPA), skmii Oinbmn
YyTIMBAN Ha TEPIIOMY eTalli, i, SKIIO pe3yJIbTar
MIO3UTHUBHUM, MATBEPHKYEMO METOJOM iMyHOOIIO-
Ty, IO Mae Ourpiry crienudivHicTh. 3a peKoMeHaa-
missvu, yuaaAME y CIIA miist miaTBeppKeHHS aiar-
HO3Y MOBHHHI OyTH BUSBIICHI IMyHOTJIOOYIIiHH KJla-
cy M (IgM) sk miHiMyM 110 2-X aHTHIEHIB 3 3, a
imyHornooOyninu knacy G (IgG) — mo 5 3 10 [37].
IgM 3'sBnstoTHCA NEpIIMMU, Ha 2—4 THXKHI Bij TO-
4aTKy XBOPOOW, MK MPOAYKYBaHHSA aHTHUTIJI IpHTIa-
Jae Ha 3—6 TWKACHb (B Heskux NaHHMX Ha 8—10
TIDKACHB), 3 MOJAJIBIIUM IIOBUIBHUM 3HID)KCHHSM.
IgG 3'aBNATOTHCA TTOCTYNOBO 3 4—6 TIDKHS HEIYTH,
K npumagae Ha 4—6 MicSIb MICIs MOYaTKy 3aXBO-
proBanHs. ['ymMopanbHa iMyHHa BIANOBIIb MOXeE
OyTH mpeJCTaBJICHA AHTHUTUIAMH OUIBII HIX [0
naBamisTy anturedis B. burgdorferi. binssko 50 %
CTaHOBUTH YYTJHMBICTh BU3HAUCHHS aHTHUTLJI Ha Iie-
PIIMX TYOKHSIX, 31 30LbLIeHHsM 10 90 % y moxa-
memomy [37]. YV cnmHHO-MO3KOBiH pinuai (CMP)
MOXYTh 3’ ABJSITHCS cnennuidHi iHTpaTtekanpHi [gG
i IgM, npu HelipoOopemniosi y 80 % BumankiB BOHH
BU3HAYAIOTHCS 4epe3 2 TIKHI MIiCIs MPUCMOKTY-
BaHHA, y 100 % Bxxe micust 7 TikHIB. OOHEM 3 Ba-
JKJIIMBUX METOIB NIarHOCTUKHU € BU3HAYEHHS 1HICK-
Cy IHTpaTeKaJbHOro cuUHTE3y aHTuTin (antibody
index, Al), mo nomsrae y cnisBignomenni CMP/ 3
KOHIEHTpAII€I0 aHTHUTIN Yy mia3mi . Lleit meTon xa-
PaKTepU3y€eThCsI BUCOKOK Yy TIMBICTIO, OCOOINBO Y
JITEH, aje TOBHHEH OIIHIOBATHCS Pa3oM 3 iHIITUMHU
mapamMeTpamMu dYepe3 Ha HHU3bKY CHenuidHicTh
[38].

VY nesxux poborax [44] Oyio mokazaHo, IO BH-
KOPHCTaHHS y SIKOCTI KPHUTEpil0 IMO3UTHBHOIO pe-
3ynbTary HasBHicTh 1gG no VISE meronom iMmyHOO-
noty 3amicth KputepiiB CDC 3maTHe 30UIBIIUTH
YYTJMBICTH TECTy HA paHHIX CTalisIX XBOpOOH
Jlaiima. IlepeBaroro 1bOr0 METONY € BUSBJICHHS
cnenu(iYHUX aHTUTLT 10 MEBHUX aHTHICHIB 30Y/1-
HHKa, e METOJ JI03BOJISIE BCTAHOBUTH POJIb OKpe-
MHX aHTHT€HIB Y pOpMyBaHHI iIMyHHOI BiJIIOBi/I Ha
neBHii craxgii iHdekuii. Hemonikamu € mana ingo-
PMAaTHBHICTh IOTO METOJy Ha PaHHIX CTalisix 3a-
XBOPIOBAHHSA. Oro JIOLINBHO BHKOPHUCTOBYBATH
JUTS OIIHKH €(heKTUBHOCTI IIPOBEICHOTO JTIKyBaHHS.
Po3pobka TecTy, e aHTUTEHHOIO IETEPMiHAHTOIO
Buctynae PepC10 ( inBapiaHTHHI QparMeHT aHTH-
reay OspC) Takoxx Mo)ke OyTH BHKOPHCTaHa JUIA
paHHBOi giarHocTHKH JlaliM-60perniosy [39].

Heo0xigHO 3ayBakuTH, O B OCTaHHI POKH Oio-
ximikamu Hpro-Mopkeskoro yrisepcutery CToHi-
Bpyk po3poOieHo HOBHMH €KcIIpec-MeToA AiarHoc-
THKM KJIIOBOro Oopemio3y, TecT Ha3BaHUI

PreVue. Meron 3acHOBaHWI Ha 3HAXO/KCHHI Y
KpOBI MAaIi€HTa aHTUTLT 10 30yqHHKA, [0 BUSBIIA-
IOThCA 3@ JIOTIOMOTOI0 T€HETHYHHX Mapkepis. Ilo-
3UTHBHI pe3yIbTaTH BUABILLIHCA ¥ 53 % XBOpHX y
nokmiHiuHiA cranii XJI, y 70 % o0crexxeHuX 3 BH-
PaKEHOIO KIIIHIYHOIO KapTHHOI XBopobu iy 100 %
BUIIAJKIB Ha II3HIX CTagigX. XHUOHOIIO3UTHBHUX
peaxiliif mpy MPOBEJCHHI TECTy BUSIBJICHO HE OYIIO.
Ha »anp, neit Tect me He HaOyB MIMPOKOTO MOIMIH-
PEHHs, B TOMY YHCIIi i y Hac B YkpaiHi [57].

MeTomoM TmoniMepa3HOi JIAHIIOTOBOI peakiii
(I'TP) moxemo BW3HAYHTH iH(iIKOBaHICTH Ooperi-
SIMH KJTIIIiB Ta BUABUTH crerudivni nimstaku JTHK
Oopemiit y mkipHOMY OiomTarti, KpoBi, cedi, repeo-
pOCTIMHANBHIA Ta CyryioOOBi# piauHax. Y Oiomra-
Tax WKipu, xBopux 3 ME abo akpopepmaruramu,
a00 CHHOBINBHOI pimMHKM y mauieHTtiB 3 Jlaim-
aptpuramu, JIHK Busenserses y 50—75 %, Oinbin
YYTJIUBHN TIPH JOCHIIPKEHHI CHHOBIANBHOI PiJUHU.
[JIP-gocmimkeHHS MOXe OyTH KOPHUCHHM [UIS BH-
SIBIICHHS HEIIOJABHO BIIKPUTHX TeHOTUHIB B.
miyamotoi u B. mayonii [37].

V maauii yac 3'IBISIOTHECS HOBI METOIM IiarHoO-
CTUKH Jlaitm-60penio3y: enzyme-linked
immunospot assay (ELISPOT), BusHaueHHS
CXCL13 y CMP, Tect Tpanchopmariii 1iM¢poLuTis
(LTT, LTT-MELISA), BuU3HAa4YeHHsS aHTHICHIB Y
ceul, momyJssuisx CD57 + / CD3- kiiTuH y KpoBi,
BusiBiieHHs1 L-opm Gopemniii [39, 41]. Ane niarHoc-
TUYHA [IHHICTh IUX METOIB HE IOBEIEHA.

BukopucTanHs MIKPOCKOIIYHOTO METOXy, HpH
SIKOMY JTOCTIDKYIOTE TeMONiMQy KITiIa, MIKipHIHA
OionTat, CHHOBialbHY OOOJIOHKY Cyrio0a Ta JiK-
BOD, CHIOKAap]I, 3a JOIOMOTO0 CpiOiieHHS Oopemii,
HE JTa€ BUCOKOI JOCTOBIPHOCTI OTPUMAHHUX PE3YJlb-
taris [42].

Y CMP mpu HEBpOJIOTIUHMX O3HAKaX 3aXBOPIO-
BaHHS BM3HAYA€THCSl HE BUCOKHU JIMQOIMTAPHUIA
IUICOIMTO3, MiJBUIICHHS KOHIEHTpAIlii TII0KO3H Ta
OiTKy, 3HIDKCHHS KOHIeHTpamii xmopuai [43]. ¥V
3araJbHOMY aHali3l KpoBi 3MiHM HE 3Ha4yHi, MOX-
JWBHHA TOMIPHUAN JICHKONNTO3, JTiM(OIHMTO3, €03H-
Hooimis ta npuckopenns LIOE. V GioxiMidHOMY
aHaJi3i KpOBi HEe 3HAYHE 30UTBIICHHS BMICTY y KpO-
Bl TpaHcamiHa3, KpeaTHHKIHA3W, JAKTAaTAETiApore-
Hazu [55].

Ha nanwii MmoMmeHT € pi3Hi pekomenpariit IDSA
(Infectious Diseases Society of America), ILADS
(The International Lyme and Associated Diseases
Society) Ta BITYM3HSHUX IOCTIIHUKIB, 3 JiarHOC-
THKH, JIIKyBaHHS Ta NpodigakTuku xsopobu Jlaii-
Ma. /lyist eTioTpOnHOrOo JTiKyBaHHS HEIYT'H BUKOPHC-
TOBYIOTh @aHTHOIOTHKH YOTHPHOX (apMaKOJIOTTYHUX

© Sumy State University, 2020

© CyMCbKuiA fiepXkaBHuiA yHiBepcuTeT, 2020



M. JI. Yemuy, 1. B. Jlymaii

EUMJ, 2020;8(2):230-241

TPYI: TEeHINWIiHU, TeTpaukIinu (y OiTei cTtapiie
8 pokiB), medanocnopuHu (TPETHOTO 1 YSTBEPTOTO
TIOKOJTiHB) 1 Makpouiau [45-47].

JlikyBanns JlaiimM-Oopenio3y Mae OyTH KOMIDIE-
KCHHMM Ta BKJIFOYATH €TIOTPOIHY Ta ITaTOr€HETHYHY
Teparito, ajle €JUHUI MiaXia 10 aHTHOaKTepiaTbHOT
Teparii Ha ChOr'O/IHI BiJICYTHIH 1 3aCTOCYBaHHS aH-
TUOIOTHKIB MIMPOKOTO CHEKTPY il pi3HUX (apma-
KOJIOTIYHHX TPYI, HE Ja€ MOXIUBOCTI CHOPMYITIO-
BaTH OCTAaTOYHI peKOMEHAaIii 010 BHOOPY KOHK-
PETHOTO €TiOTPOITHOTO 3ac0o0y Ta CXeMH HOTO JIiKY-
BaHHA [46, 48, 49].

3acTrocyBaHHSA aHTHOIOTHKOTEpamii Ha paHHIN
cTazii 3aXBOPIOBAaHHSA 3MCHIIYE PU3HUK PO3BHUTKY
BTOPUHHOI €pUTEMH, MOpYLIEHb 3 OOKY CepleBO-
CYAMHHOI Ta HEPBOBOI CHCTEMH, OMOPHO-PYXOBOTO
amapary, Ta y HOJalbIIOMy Ma€ CIPHATINBUIA Ie-
peoir mpanoi martosorii [45, 50, 51]. ¥V mepury cra-
niro XJI npu ypaskeHHI HIKIpH 3a TaHUMH PEKOMEH-
nmamiii IDSA, ILADS Ta BITYM3HAHUX JOCHITHUKIB,
CJIiZT 3aCTOCOBYBATH IIpEHapaTd TETPAnUKIiHOBOTO
psAny — MDOKCHIHWKIIH, Y peKOMeHaoBaHii 1031 200
Mr Ha 100y npotaroM — 14-21 gens (IDSA), 10-21
nesnb (ILADS), 10—14 mHiB (BITYN3HAHI Ta POCIHCH-
Ki pexoMeHnanii). 3 rpyny NEHIMIIHIB PEKOMEH-
JIOBAHO MPUIMaTH aMOKCUIIWIIIH; y Tpyni 1edanoc-
NOpHHIB — HedTpiakcoH Ta HeQypoKcuM; 3 TPyIH
MaKpoJIiliB — a3sUTPOMILMH Ta KIAPUTPOMILIKH.
3rinHo 3 pexomenpauisimu ILADS npu ypaxeHHi
HEPBOBOI CUCTEMH (TOCTPHI MEHIHTIT, HEBPUT IIKi-
PHHX TiJIOK HEpBiB) AOIIEHO BHKOPHCTOBYBATH
neTpiakcoH 2 T BHYTPIITHBOBEHHO IMpOTArom 14
mHiB Ta nokcumukiiH 0,2 T 1 pa3 Ha AeHs Tepopa-
nmpHO. Ha cTanii auceminaii 3aXBOproBaHHS, 3T1THO
[IUX PEKOMEH/AIIH, CJTi/1 3aCTOCOBYBATH IperapaTu
IPYNH: TETPALUKIIIHIB (JOKCHLIUKIIIH), TICHIUIiHIB
(aMOKCHITHITIH, aMOKCHKJIAB, MIHOIUKIIIH), 1edaio-
criopuHiB (edypokcum, nedTpiakcoH), MaKpoJIiiiB
(a3urpominuH, Ki1aputpominun). Ha cranii nepcuc-
TEHIN{ 110 CKJIAAy eTiOTPOoIHOi Teparii mpu ypa-
xkeHHax IIHC, omnopHo-pyxoBoi Ta cepueso-
CYAMHHOI CHCTEMH JIOLLIBHO 3aydaTH — e Tpiak-
coH. OmHaK HeMae JaHuUX NpOo HadeeKTUBHINI
pexxumu Teparii. [IpoBeneHi TOCTiKCHHS HE BU-
SIBUJIM BIAMIHHOCTEH TpH Pi3HMX peXHMax TpPHUBa-
nocti 1 nmo3yBauHs [37]. Kpim TorO, mMOpiBHSHHA
JIOKCHIUKITIHY (TIepopaibHe BBEICHHS) 1 medTpiax-
COHY (BHYTpIIIHBOBEHHE BBEIEHHS), IO 3aCTOCO-
BY€ThCS 14-IeHHIM KypcoM, He BUSBWIIO PI3HUII Y
edeKTUBHOCTI JIiKyBaHH [39].

JleranbHICTh CIIOCTEPIraloThes PifIKO, B OCHOB-
HOMY XBOp0Oa XapaKTepH3YEThCS J1OOPOSKICHHM
nepeGiroM, NMporHO3 CHPHUATIMBUH. IMyHITET mpm

XJI HecTepunbHUH, BiIOYBalOThCS TIOBTOPHI BUIIA-
KU 3apaxeHHs depes. Ilicia mepeHeceHol 3axBo-
pIOBaHHA MOXXYTh 30epiraTmcs acTeHOBETreTaTHBHI
peakuii (TOpyImeHHs CHY, Tinep30yUIHBOCTI, eMo-
HifHOT 7a0iMBHOCTI), 1€ CTaH, SKUWA HE BUMArae
JIKyBaHHS, SKIIO paHime OyB NpOBeIeHHH Kypc
anTuOioTukKoTeparii. [{to maronorito xapakTepu3sy-
10Th sk «Post-Lyme-Disease syndroms» ( PLDS) i
3a AMEpUKaHCHKUMU Ta €BPOMNEHCHKUMU PEKOMEH-
nmamisMu (3a BuHATKOM crinbHOT ILADS i DBQG),
[43, 52].

Ho mecneumdiunoi mpodimaxtuku XJI MoxHa
BIHECTH METOIH, IO MICTATH 3aXHUCT JIOJUHU BIJ
MPUCMOKTYBaHHA Kiimla. Pexomennarii Hamiona-
JbHOT ciyk0u 3mopoB’ss BemukoOputanii (NHS):
NPUKPUBANTE LIKIPY OJSrOM; IITAHU 3alpaBiIIiTe B
HIKapIeTKH; 30pU3HITH OJAr 3aCO00M, SIKHH Bias-
Kye KOMax (pereieHTOM); HamaraiTech XOIUTH
JMIIE CTeKKAaMM TaM, Jie 1€ MOXKJIHMBO; OAAranTe
OJIAT CBITIIUX KOJBOPIB, TaK KiIiIma Oy[e Jerie Imo-
MiTuTH [52].

AnTnbiotukonpodinaktuka  Jlaiim-Gopemniosy
IIe JIiKyBaHHA iH(peKIii me y mepioxi inkyoarii. Tak
MH MOXKEMO 3HaYHO 3MEHIIUTH KYpPCH Ta O3 TIpe-
napariB, HiK TP KJIiHILI JaHol Henyru. B inkyOa-
HiifHOMY TIepioJii KiJIbKiCTh OOpeniii 3HauHO MeHIIa
Ta edekT Big aHTHOIOTHKOTEparil 3HAYHO BUIIHUI,
KOJIM BCTAaHOBJICHO 1H(IKYBaHHS CaMOro Kiinia
30ynuuKoM [47-49].

VY OiaplIOCTI BHIAAKIB JOCHIIKEHHS KITiIa
(Meromamu TeMHOTIONBEHOT Mikpockorttii Ta [1JIP) ne
MPOBOJIATH, TOMY CaM (paKT MPUCMOKTYBaHHS KIIi-
Ila € MiJCTaBOI0 JI0 3BEPHEHHS 3a MEIMYHOIO JIO-
ITOMOTOI0 JI0 JiKapsA-iHPEKIIOHICTa Ta MPOBEICHHS
Kypcy anTuGioTHKOmnpodinaktiuku [53, 57]. Aune
ICHYIOTh POOOTH, y SIKUX IPEBEHTHBHE JIIKYBaHHS
HE PEKOMEHAYIOTh, TOMY II[0 MEHII HDK 5 % miaT-
BEP/UKCHUX MPUCMOKTYBaHb KA MPU3BOAATH 10
po3BUTKY iH(ekuiitHoro mpouecy. [Ipu crocrepe-
JKCHHI TAIIIEHTIB 3 MPUCMOKTYBAHHSM KIIIIiB BU-
SIBIICHI BUITAJIKU CEPOKOHBEPCii O3 pO3BUTKY HEAY-
TH Y BHIIQJKAaX MPUCMOKTYBAaHHS HE KOHTaMiHOBa-
Hux (3a manumu [1JIP) kmimrie. Bigomi Takox BU-
MaJIKK PO3BUTKY XBOPOOH MPH MPUCMOKTYBAaHHI HE
3apakeHuX KiinmiB. [l 1aHi BUMararoTh MOJATbITHX
JOCTI/DKEHb Yy HampsMKy HpOQITaKTHKU JTaHOTO
3axBOproBaHHS [53].

s exctpeHoi  aHTHOIOTHKONPO(ITaKTUKU
xBopobu Jlaitma 3a pexomernnarisimu IDSA, ILADS
Ta BITYM3HSIHHUX IOCIITHHUKIB MPOMOHYETHCS IMPH3-
HaueHHs aHTHOIOTHMKIB TAaKMX TPYH: MNEHILWIiHIB
(aMOKCHIIMIIIH Ta KOMOIHOBaHHM aMOKCHIIMJIIH 3
KJIaBYJIAHOBOIO KHCJIOTOIO, TPHBANICTh Kypcy 5—14
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nio, B mo3ax 500 mr ta 625 Mr — 3 pasu Ha 100Y),
TeTpanukmiHiB (qokcunukitia 100-200 wr/meHs,
TpHUBAJICTh Kypcy 5—7 nib), medanocnopunis (mied-
TpiakCOH y 1031 2 T Ha NIeHb HpoTaroM 5-7 mil;
nedikcum y no3i 400 mr Ha 100y nporsrom 10-14
ni0), siki BUCOKOE(EKTHBHI NPH JIiIKyBaHHI MaHide-
cTHUX (opM 3axBoproBaHHs [48, 49].

Baknuna Bin Jlaiim-6openiody «LYMErix» 0Oy-
na po3pobieHa «Glaxo Smith Kline» (Bennkoopu-

BucHoBkH

1. B. burgdorferi s. 1. € ogHuM 3 HaWOUIBII TTO-
MIMPEHHUX 30y THHUKIB 3 TPAHCMICUBHUM MEXaHi3MOM
nepeaaBaHHs, Ha €BPOICHCEKOMY KOHTHHEHTI, Y
ToMmy uucii i B Ykpaini. [Ipn mormubieHomy BH-
BUYCHHI XBOpoOm JlaiiMa BiACYTHA €IMHA CBITOBa
IyMKa 3 IHATaHb: MPO(ITaKTHKH, METOIIB JiarHOC-
THKH Ta JIIKyBaHHS, IO BHMArae MoJajibIIOro BU-
BYCHH I1i€1 POOIeMH.

Hep(ZHEKTI/IBI/I nmoaaJibIux Z[OCJIiJI)ICEHB

Po3poOuBmm KapTy MOMIMPEHHS 1HBa30BAaHUX
KJIIIIB, MOJKHA BIIPOBAJUTH HU3KY MPOTHEITiAeMid-
HUX 1 TpOoQITaKTHIHUX 3aXO[iB, IIe MaTHUME IpaK-
TUYHE 3HAYEHHs JUIA MomnepeKeHHs iH]iKyBaHHS,
BUSIBJICHHSI MPUXOBAHOTO Mepediry Ta XpoHizarii
XBOPOOH.

BinomocTi npo aBTopis

TaHis), minen3oBana FDA y 1999 poky, i micTuia B
co0i pexomOiHaHTHUI OSpA aHTHTEH 1 TiIPOKCHU
amoMiHif0. Y 11eif jke gac Oyna po3poOIieHa moio-
Ha OspA-akmmna «Pasteur Merieux Connaughty
(®Ppanwis) [54]. Ane yepe3 Maiauii MONMUT Ha 11i Ba-
KLUMHH, iX BUpOOHULTBO Oyno npunuHeHo. Ha na-
HUll yac B YKpaiHi BaKI[UHALIS BiJICYTHS.

2. Busenenns antutin no B. burgdorferi s. 1. y
CHpOBATII KPOBI JIFOJICH HE € JOKa30M iHQEKIIi, aie
CBITYHTH TIPO IX KOHTAKT 3 IUMH ITATOr€HAMH 1 Has-
BHOCTI BUCOKOTO PU3HKY PO3BHUTKY XBopoOu Jlaiima.

3. Jlng TmokpamaHHSA emiAeMidHOl  cHUTyamii
xBopoOu JlaiiMa MOTPiOHO OLNBII JETaNbHO BHBYA-
TH OCEPEAKH AaHOTO 3aXBOPIOBAHHSI, BJOCKOHAIUTH
CHCTEMY €IiIEMIOJIOTIHHOTO HArJISAY, PO3pPOOHBIIN
KapTy PO3MOBCIOKEHHS XBOPOO, SKi MepeaaroThes
Yyepe3 yKyCH KIIIIIB.

KonguikT inTepecis

ABTOpH 3asBISIOTHh PO BiICYTHICTH KOHQIIKTY
iHTEpeCiB.

Yemua Muxkona JImutpoud — mpodecop, JOKTOp MEINIHUX HAyK, 3aBiayBad Kadeapu iHPEKIIIHIX XBOPOO
3 emigemionoriero CyMCBKOTO epKaBHOTO yHiBepcuTery (aapeca: mpoByi. ['etbmancekuid, 23/1, Oyx. 5, m. Cy-

mu, 40002, Ten. +380506310579; +380672510771);

Jlyraii [nHa BanepiiBaa — acmipanT kadeapu iHQeKIiitHIX XBopoO 3 emigeMionorieto CyMCBKOTO IepiKaBHO-
ro yHiBepcutety (aapeca: By IBana Buroscekoro 6 kB. 113, m. Cymu, 40002, ten. +380990414914).
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